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IMNOACHUTEJIBHASA 3AIINCKA

['eomerpust sBasieTcss OJHUM M3 0a30BBIX KYpCOB Ha YPOBHE CPEIHETO
o0miero oOpa3zoBaHus, TaKk Kak 00ECIeUnBaeT BO3MOXXHOCTh U3yUEHUS TUCIUTUINH
€CTECTBEHHO-HAYYHOW HAIpPaBJIEHHOCTH W MPEIMETOB TI'YMAHUTAPHOIO IUKJIA.
[Tockonpky  JOrMYecKkoe  MBILUIEHHE,  (QOopMUpyeMOE€  IpU  U3Y4YEHUHU
00y4arolMMUCS OHATUHHBIX OCHOB I'€OMETPUH, MPHU J10KA3aTEIbCTBE TEOPEM U
IOCTPOEHUU LIETIOYKU JIOTHUECKUX YTBEPXKICHUHN MPU PEUICHUH N€OMETPUUYECKHUX
3a]la4, YMEHHE BBIIBUTaTb M OINPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
UCIIOJIB3YIOTCSL IIPY PEUIEHUM 337a4 €CTECTBEHHO-HAyYHOI'O LMKJIA, B YaCTHOCTHU
¢uznyeckux 3anad.

I{enb ocBoeHus mporpaMmMbl yueOHOro Kypea «I'eomerpus» Ha yriryOoaéHHOM
YpPOBHE — pa3BUTHE MHJIUBUAYAJIbHBIX CHOCOOHOCTEM O0Oydyaromuxcsi Mpu
U3YYEHUU T€OMETPUH, KaK COCTABIIAIONIEH MpeIMeTHON obnactu «MaremaTuka u
uHdpopMmaTHKa»  dYepe3  oOecredeHrWe  BO3MOXKHOCTH  NpPUOOpeTeHus U
UCIOJb30BaHUsl Oosiee TIyOOKMX TEOMETPUYECKUX 3HAaHUM U JEWCTBUH,
crnenu@UUHBIX TEOMETPUHU, U HEOOXOJUMBIX AJI YCHEIIHOIO MPOPECCHOHATIBHOTIO
00pa3oBaHMsl, CBI3aHHOIO C UCIIOJIb30BAHUEM MAaTEMATHUKH.

[TpyopuTeTHBIMM 3aJlayaMu Kypca TIE€OMETpUHM Ha YriayOJEHHOM YpOBHE,
pacIIMPSIIOUIMMH U YCUJIMBAIOIIUMU KypC 6a30BOr0 ypOBHS, SIBJISIFOTCS:

pacUIMpeHHe MPEACTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYPBI U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIMM MUPOM;

dbopMupoBaHrEe TMpPEACTaBICHUS O TMPOCTPAHCTBEHHBIX (UTYpax KaK o
BOKHEHIINX MAaTEMATHYECKMX MOJEIAX, MO3BOJIIIOLNIMX ONMCBHIBATH M H3y4yaThb
pa3HbIE SBJICHUS OKPYXKAIOLIEro MUPA, 3HAHUE TIOHATUIHOIO anmnapara 1o pasaeiny
«CtepeomeTpus» yueOHOro Kypca reOMeTpuu;

dbopMHpOBaHWE  YMEHHMS  BJAJE€Thb  OCHOBHBIMH  MOHSATUSMH O
IPOCTPAHCTBEHHBIX (UTypaX U HMX OCHOBHBIMH CBOWCTBAMH, 3HaHHE TEOPEM,
dopMyll U yMEHHE UX NPUMEHSTb, YMEHMs JOKa3bIBaTh TEOPEMbl M HAaXOJUTh
HECTaHJIapPTHBIE CIIOCOOBI pEeIIeHUs 3a]1a4;

dbopMHpOBaHUE YMEHHS pacliO3HaBaTh HA YEPTEkKaX, MOAENIX U B peaIbHOM
MUpE MHOTOIPAaHHUKHA M Te€ja BpalICHUs, KOHCTPYUPOBATH TI'€OMETPUUYECKUE
MOJIEIIN;

(¢opMupoBaHHE MOHHMMAaHUS BO3MOKHOCTH aKCHOMAaTHMYECKOIO MOCTPOEHUS
MaTeMaTHYECKUX TEeOpHuil, (pOopMUpOBaHME NOHHMAHHUS POJU AKCHUOMATHKU IpU
IIPOBEJICHUHU PACCYKICHUN;

(opMHpOBaHHE yMEHUS BIAJAETh METOJAMHU JOKA3aTEIbCTB U aJITOPUTMOB
pelIeHUs,, YMEHUS WX I[PUMEHATh, MPOBOAMUTH JOKA3aTEIbHBIE PACCYXKICHUS B
X0/I€ PELICHUs CTEPEOMETPUUYECKHX 3a/1a4 U 33/]1a4 C IPAKTUYECKUM COJIECPKAHUEM,
(opMupOBaHHE MPEICTaBICHUs] O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IpHU



000CHOBaHUU MATEMaTUYECKUX YTBEPKICHUI U POJIM AKCUOMATUKHU B IPOBEACHUU
JEYKTUBHBIX PACCyKIACHUM;

pa3BUTHE M COBEPIIEHCTBOBAHME MHTEIUICKTYaIbHBIX UM  TBOPUYECKHX
CIOCOOHOCTEN 00YyUaroIIMXCcs, MO3HABATEIbHOW aKTUBHOCTH, MCCJIEIOBATEIHCKUX
YMEHUM, KPUTUIYHOCTH MBIIUICHHS, THTEPECa K U3yUYCHUIO T€OMETPUH;

dbopmupoBanre (HYHKIIMOHATLHONH TPAaMOTHOCTH, PEICBAHTHON TE€OMETPHH:
YMEHUSI PACloO3HABaTh TMPOSBICHUS TEOMETPUUYECKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX KM3HEHHBIX CUTYyalUsX U MPHU U3YyUYEHUU APYTHX
y4eOHbIX  MPEIMETOB, MPOSBICHUS 3aBUCMMOCTE UM  3aKOHOMEPHOCTEM,
MOJEIUPOBAHUSL PEATbHBIX CUTyallUd, HCCIEIOBAHMS MOCTPOEHHBIX MOJIEIICH,
MHTEPIPETALUN TOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZICpKAaTEIBHBIMU JTUHUSAMH y4eOHOTO Kypca «['eomerpus» B
10-11 «xmaccax sBusaworcs: «lIpsimMble HW  IIOCKOCTU B MPOCTPAHCTBEY,
«MHuororpannukun», «Tema Bpamenus», «BekTtopel ©  KOOpAMHATHI B
POCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
MOHATUSIMUY», PEIEBAHTHBIMU T€OMETPUHM Ha YriayOJEéHHOM ypOBHE OOyuyeHHUs B
10—-11 xnaccax, OTHOCUTCSI KO BCEM COJIEpkKATEJIbHBIM JIMHUSM y4eOHOro Kypca, a
dbopMHpOBaHHE  JIOTMUECKMX YMEHMH  pachpenensieTcs He  TOJBKO 10
COJIepKaTEeNbHBIM JIMHUSAM, HO H 10 rojgam obyuenus. Coaepkanue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJibTaTaM ocBoeHusl DenepanbHON paboueit
IPOrpaMMbl, paclpeleEHHbIM IO ToJaM OOyYeHHs, CTPYKTYpPUPOBAHO TaKUM
00pa3zoM, 4TOObI KO BCEM OCHOBHBIM, IPUHIMIIMAIBHBIM BOIIPOCAM 00yYaroluecs
oOpamiaJiich  HEOJHOKpPATHO. JTO  TO3BOJISIET OpPraHU30BaTh  OBJIAJICHUE
reOMETPUYECKUMU MOHSATUSIMU U HaBBIKAMHU TOCJIEIOBATENIBHO U MOCTYIATENIBHO, C
coOro/IeHreM MPUHIIUIA TPEEMCTBEHHOCTH, & HOBBIE 3HAHUS BKIIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEICTABICHUN O0YyUYaloIUXCs, paclupsst U yriayOmsis
e€, 00pa3yst NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexon kK U3y4EHUIO TEOMETPUU Ha YIi1yOJIEHHOM YPOBHE MO3BOJISET:

co3gath  ycinoBus ans  auddepeHnmanui  OOy4eHHs,  TOCTPOCHHS
WHIUBUIYAIbHBIX ~ 00pa30BaTeIbHBIX MpOrpaMM, OOECHeuUuTh YIIIyOJIEHHOE
U3y4YEHUE T€OMETPUH KaK COCTaBIAOIIEH yueOHoro npeamera «MareMaTukay;

MOATOTOBUTH OOYYaIOIIUXCA K MPOAOJIKEHUIO HW3YUYCHHS MaTeMaTUKH C
yaéToM BbIOOpa Oymymiel mpodeccun, obOecrednBas MPEEMCTBEHHOCTh MEXKIY
o01uM 1 ipoeccroHaIbHBIM 00pa30BaHUEM.

Ha wusyuenue yudeOHoro kypca «Il'eomeTpusi» Ha yriyOJEHHOM YpOBHE
otBoautcs 204 gaca: B 10 knacce — 102 4gaca (3 gaca B Heaeno), B 11 kmacce — 102
yaca (3 yaca B HEJIEIIIO).



COJEPKXAHUE OBYUYEHUA
10 KVIACC

IIpsiMBbIe U MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHS ~ cTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHUHU:
aKCHOMBI CTEPEOMETPUH U CIEICTBUS U3 HUX.

B3anmHoe pacnosiokeHue MNpsAMBIX B IIPOCTPAHCTBE: IEPECEKAIOIIMECH,
napajulejibHble M CKpeluuBaronecss npsaMble. [Ipu3Haku CKpelmnBarOmxcs
npsAMbIX. [lapamienbHOCTh IPSAMBIX U IDIOCKOCTEN B MMPOCTPAHCTBE: NapalieIbHbIE
IPSIMBIE B IPOCTPAHCTBE, MAPAIIIETBHOCTD TPEX NPSIMBIX, IAPAJUIEIBHOCT IPAMOU
U 1uiockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTUPOBAaHUE, H300pakeHue
¢uryp. OcHOBHbIE CBOMCTBa MapajlieNbHOIO NpOeKTUpoBaHus. HM3o0pakeHue
buryp B mapajyuiiesibHONW MPOEKIHUU. YTJbl C COHANPABICHHBIMU CTOPOHAMH, YTOJ
MEXIy NPSMBIMU B IIPOCTPAaHCTBE. [lapayienbHOCTh TIIOCKOCTEN: MapaulebHbIE
IIJIOCKOCTH, CBOMCTBaA [apalIeIbHBIX IIJIOCKOCTEHN. [Ipocrenmmue
OPOCTPAHCTBEHHbIE (GUIYpbl Ha IUIOCKOCTU: TETpajap, NapauleJenumne,
MMOCTPOCHUE CEUCHUU.

[lepnieHAUKYJISIPHOCTD MPSIMOM U IUIOCKOCTHU: NEPIECHANKYJISPHBIEC NPSIMBIC B
IIPOCTPAHCTBE, MNPSIMBIE MAPAIIEIABHBIE W MEPHECHAUKYJSIPHBIE K IJIOCKOCTH,
NPU3HAK NEPHEHAUKYIAPHOCTH IPSAMOM M INIOCKOCTH, TeOopeMa O IpsAMOU
NIEPIEHANKYJIAPHON IIJIOCKOCTH. OproronanpHoe IIPOCKTUPOBAHMUE.
[lepieHAUKYJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 INIOCKOCTH, PACCTOSIHUE
OT  MpsAMOM 10  IJIOCKOCTH,  MpoeKuuss  (GUrypel  Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh ~ IUIOCKOCTEM: MPHU3HAK  IEPIEHIUKYJSIPHOCTH — JIBYX
II0cKoCcTer. Teopema o0 TpEX NEePIEeHANKYIIAPAX.

VYrael B NPOCTPAHCTBE: YroJl MEXAY IPSMOM U IUIOCKOCTBIO, JIBYTPaHHBIN
yroJj, JUHEWHBIN YroJl ABYTPAHHOTO yryia. TpEXTpaHHbI U MHOTOTPAHHBIC YTJIbI.
CBoiiCTBa IUIOCKHMX YIJIOB MHOrOrpaHHoro yria. CBoWCTBa IUIOCKMX U
JBYIPAHHBIX YTJIOB TPEXIPAaHHOTO yria. TeopeMbl KOCMHYCOB M CHHYCOB IS
TPEXTPAHHOIO yIJIa.

MHOrorpaHHuKu

Buabl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. llpusma: n-yrosnpHas
npu3Ma, npsiMasi 1 HaKJIOHHas IPU3Mbl, OOKOBask U MOJHAS MOBEPXHOCTb MPU3MBI.
[lTapannenenunen, OPAMOYTOJIBHBIA — IMMAPAJUIENENUIIE] W  €r0  CBOWCTBA.
Kparuaiimine mnyTH Ha TIOBEPXHOCTHM MHOTOrpaHHuka. Teopema Oilnepa.
[IpoctpanctBennas Tteopema Iludaropa. Ilupamupa: n-yroiapHas mnHpaMuna,
npaBuwibHas W ycedu€HHass mnupamuabl. CpoiicTBa péOep M OOKOBBIX TI'paHei
NpaBWIbHOW mnupamubl. lIpaBuibHbBIE MHOTOIpAaHHUKH: IPaBUJIbHAS IIpU3Ma U



IIpaBWJIbHAS IHMPAaMHUIA, TPAaBUIbHASA TPEYroJIbHAs IHPAaMHMAA W IPaBUIIBHBIN
TeTpasap, KyO. IlpeacraBneHue O MpaBUWIBHBIX MHOTOIPAHHUKAX: OKTadJp,
JOACKAdIP U UKOCADIP.

BblunciieHne 31€MEHTOB MHOTOTPaHHUKOB: pEOpa, JMaroHaiv, YIJIbL.
[Tnomans OOKOBOW MOBEPXHOCTH W TMOJHOM MOBEPXHOCTH NPSIMOM IMPU3MBIL,
IUIOLAJb OCHOBAaHMM, TeOopeMa O OOKOBOW ITOBEPXHOCTU NPSIMOUN IPU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABUIBHOW MHPaMUJIbI,
TeopeMa O IUIOLAAU YCCYEHHON TUPaMU/IbI.

CummeTpuss B NOPOCTPAHCTBE. DJIEMEHTHl CHMMETPUM  MPABUIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUss B MPAaBWIBHOM MHOTOIPAHHHUKE: CUMMETpUS
napajuielIeiunea, CUMMETPHUS IPABWIbHBIX MPU3M, CUMMETpUA IIPaBUIBHOU
IIAPAMHUIBI.

BekTopbl H KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHS: BEKTOp B INPOCTPAHCTBE, HYJEBOW BEKTOP, IJIMHA HEHYJEBOTO
BEKTOPA, BEKTOpPHl KOJUIMHEApPHBIE, COHANPABJICHHBIE W  IPOTUBOIIOJIOKHO
HaIpaBJICHHbIE BEKTOPbI. PABEHCTBO BEKTOPOB. [I€HCTBUSI ¢ BEKTOpAMU: CI0KEHUE
U BBIYUTAHHUE BEKTOPOB, CyMMa HECKOJIbBKHX BEKTOPOB, YMHOXXCHUE BEKTOpa Ha
yucino. CBOMCTBA CIOXKEHHSI BEKTOPOB. CBOMCTBAa YMHOKEHHUSI BEKTOpPA Ha YMUCIIO.
[ToHsaTHE KOMIUTaHApHBIE BEKTOPBI. lIpuM3HAK KOMIIIAHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamenenunena. Teopema O pas3loKEHHMM BEKTOpa II0 TPEM
HEKOMIUIAaHAapHBIM  BeKTopaMm. [IpsmoyrompHas  cucrema  KOOpAMHAT B
npocrpancTBe. KoopaunaTtel BekTopa. CBs3b MEXIy KOOPAMHATaMHM BEKTOpPA M
KOOpAMHATAMU TOYEK. YTOJI MeEXIy Bekrtopamu. CKalsipHOE MpPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenus

[loHsATHS: IMIMHAPUYECKAss MOBEPXHOCTh, KOHHMYECKAsi MOBEPXHOCTH,
chepuueckas TIOBEPXHOCTb, OOpa3ymoIllue TMoBepXHOCcTe. Tena BpalleHus:
IWIMHIP, KOHYC, yCEU€HHBIH KOHYyC, cdepa, map. B3anMHoe pacmoyiokeHue
cheppl W IUIOCKOCTH, KacaTellbHas IIOCKOCTh K cdepe. M3o0paxkeHue Ten
BpallleHus1 Ha TUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. CummeTpus cdepsl u
mrapa.

O6béM. OcHOBHBIE CcBoOiicTBAa 00BEMOB Tein. Teopema 00 00bEMe
NPSIMOYTOJIBHOTO Tapayiesienumneqa M cienctsus u3 He€. OO0bEM TpsIMod u
HAKJIOHHOM MPU3MBI, IWINHIPA, MUPaMHUAbl U KoHyca. O0BEM mapa W mapoBOTro
CETMEHTA.

KomOuHanmu Tenm BpamieHuss WU MHOTOTpaHHHMKOB. [Ipu3ma, BhucaHHas B
IWIMHIpP, ONHCaHHAas okojo IwmHIapa. Ilepeceuenne chepsl u mapa ¢
wiockocThio. Kacanme mrapa u chepsl 1iockocThio. [loHSATHE MHOTOTpaHHUKA,



OTHMCAHHOTO OKOJIO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAaHHUK WU TEJO
BpalICHUS.

[Tnomaas MOBEPXHOCTH UWIMHApA, KOHYyca, IIIOHaab chepbl U €€ yacTei.
[Togobue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, ILIONMIAACH MMOBEPXHOCTEN
nonoOHeIx Quryp. IlpeoOpazoBanue mnogodusi, romorteTusi. Pemienue 3amau Ha
MJIOCKOCTH C UCIIOJIb30BAaHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJ BPALIEHUSI: CEYEHUS LUIIMHpa
(mapayuieIbHO M TEPHEHAMKYJSAPHO OCH), CEYeHHUs KOHyca (MmapasuliesibHbIe
OCHOBAHHUIO U MPOXOJIAIINE YePe3 BEPIINHY), CEUEHUS I1apa, METO/Ibl TIOCTPOCHUS
CEUEHUI: METOJ| CJIeJIOB, METOJ BHYTPEHHETO MPOECKTUPOBAHUS, METOJ MEepeHoca
CEKYILEH TIOCKOCTH.

BekTopbl H KOOPAMHATHI B POCTPAHCTBE

Bekroper B mpoctpanctBe. Onepauuu Haja BeEKTopaMu. BekTtopHoe
yMHOXEHHE BeKTOpoB. CBOWCTBa BEKTOPHOrO yMHOXeHUsA. [IpsmMoyrosibHas
cucTteMma KoopAuHaT B rpocTpancTBe. Koopnunatel BekTopa. PasznoxeHnue BekTopa
no Oasucy. KoopamHaTHO-BEKTOPHBIA METOJl TPH PEHICHHUH TeOMETPUUECKHX
3aaad.

JBMKEeHHUs B IPOCTPAHCTBE

JIBiwxenus: mpoctpanctBa. OtoOpaxkeHus. [[Br>keHUss W paBEHCTBO (Quryp.
OO6mme cBoiicTBa JBMXKEHUN. BuIbl [IBMXKEHUN: MapasulesibHBIM IMEpeHoc,
LHEHTpaJbHas CHUMMETPUS, 3€pKajlibHasi CUMMETpHs, IMOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus nonodus. [Ipsamas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSI» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:xxaaHckoe BOCIIMTAHKE:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON IMO3HUINK O0YJAFOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHMCKOTO  O00ImecTBa,  NPEICTaBIEHHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
NpoleAyp TPakKIaHCKOTO o0IIecTBa (BBIOOPHI, ONPOCHI M JIPYyroe), yMeHHue
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMH HWHCTUTYTaMHM B COOTBETCTBHUM C HX
GYHKIUSMUA 1 HA3HAYCHUEM;

2) naTpUOTHYECKOe BOCTIUTAHUE:

c(hOpMUPOBAHHOCTh POCCUUCKON TPaXKAAHCKON HMJIEHTUYHOCTH, YBAXKEHUS K
MPOILJIOMY M HACTOSIIIEMY POCCUICKOM MaTeMaTHUKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTHKEHUAM POCCHMCKUX MATEMATUKOB U POCCUUCKOW MAaTEMaTHYE€CKOW IIKOJIBI,
UCIIOJIb30BAaHUE JTUX JIOCTIXKCHHM B APYrMX HayKax, TEXHOJOTHAX, cdepax
SKOHOMUKHU;

3) IYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HAHME JYXOBHBIX IIEHHOCTEW POCCUUCKOTO Hapoja, ChOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO IMOBEJICHUS, CBA3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUHW HAyKH U JEATEIbHOCTbIO YYEHOr0, OCO3HAHUE
JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMYHUBOTO OYAYIIErO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKIIOYAsh ACTETUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7a4, PEIICHUH, PACCYKICHUH, BOCTIPUUMYHUBOCTh
K MaTeMaTUYECKUM acleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BOCIUTAHME:

chOPMUPOBAHHOCTh yMEHHUS NPUMEHATh MaTeMaTUYeCKHe 3HAHUS B
MHTEpecax 310pOBOT0O U 0€30MacHOT0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 30pOBBIO (3JI0pPOBOEC IHUTAHHUE, COATAHCHPOBAHHBIA PEKUM 3aHITHH W
OTIIbIXa, peryisipHas (pu3udeckas aKTUBHOCTH), (PM3MUECKOE COBEPIIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTENBHOMN AEATEIbHOCTBIO;

6) TpynoBoe BocnnuTaHue:

TOTOBHOCTh K TpPYyHdy, OCO3HAHWE IIEHHOCTH TPYAOTIOOWsS, HHTEpPEC K
pasnuyHeiM  chepaMm  MPOPECCHOHAIBHOW  JCSATENBHOCTH, CBA3AHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMHU, YMEHHUE COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymieit mnpodeccud W pealu30oBbIBAaTh COOCTBEHHBIE >KU3HEHHBIC IUJIaHBI,
FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTHM4YeCKOMY  OOpa3oBaHUIO U



CaMOOOpa30BaHUI0 Ha MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTUIO B PEIICHUU MPAKTUYECKUX 3aJ1a4 MaTEMAaTHYECKO HAIPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

c(hOPMUPOBAHHOCTh  DKOJIOTMYECKOW  KYJIbTYphbl, TOHUMAHHE BIIUSHUS
COIMAJIbHO-DPKOHOMUYECKUX TMPOIECCOB Ha COCTOSIHUE MPUPOJHON M COIUAIbHOU
Cpenbl, 0CO3HAHUE TJIO0ATHHOTO XapaKTepa KOJIOTHUECKUX MPOOJIeM, OPUEHTAITHS
HAa TPUMCHCHHE MaTEMAaTHYCCKUX 3HAHWN JUIS pelieHdus 3agad B 00JacTu
OKpYy’XKarolel cpenpl, IUIAHUPOBAHUE IIOCTYNKOB M OIICHKM HUX BO3MOXXHBIX
MOCJICACTBUMN JIJIs1 OKPY>KAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKHW W OOIICCTBEHHOM  MPAKTUKH, TTOHUMAaHHE
MaTeMaTHYECKOW HayKHW Kak c]epbl uYeloBeYeCKOW MesATeIbHOCTH, JTaroB €&
pa3BUTUSI W 3HAYMMOCTH JUIsl DPa3BUTHS LMBUJIM3AIUU, OBJAJEHUE SI3BIKOM
MaTeMaTUKH U MAaTeMaTUYeCKOW KyJIbTypoll Kak CpEJCTBOM IO3HAHUS MHPA,
FOTOBHOCTh OCYIIECTBJISATh IMPOCKTHYID M MCCIEI0BATEIBCKYIO JCATEIHLHOCTD
WHJMBUIYaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

ba3oBble jjoruyeckue 1eicTBus:

BBISIBISITh M XapaKTEpPU30BaTh CYIIECTBEHHbIE MPU3HAKU MaTEMaTUYECKUX
O00OBEKTOB, TOHSATUH, OTHOLICHUW MEXAY TMOHATHUSAMHU, (QOPMYJIHPOBATH
onpeereHusl MOHATHI, YCTAaHABIMBATh CYIECTBEHHbIN NMpPU3HAK Kiaccu(UKaluu,
OCHOBaHMS J1s1 0000IIEHHS U CPABHEHMSI, KPUTEPUU MTPOBOIUMOI0 aHAJIN3a;

BOCIIpUHUMATh,  (OPMYyIUpPOBaTH U  NPeoOpa3OBBIBATH  CYKICHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHBIC, CIMHIUYHbIC, YaCTHBIE U OOIIIHE, YCIOBHBIC;

BBISIBIISITh MATEMATHYECKNE 3aKOHOMEPHOCTH, B3AUMOCBA3U U IIPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOJIOJACHUSX U YTBEPKICHHSIX, MpeasiaraTb KPUTEPUU s
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUN;

JejaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUECHHI, YMO3aKIFOUEHUH 110 aHAJIOTUH;

IIPOBOJAUTH CAMOCTOSATENIBHO JOKA3aTENbCTBA MATEMATHUYECKUX YTBEPKICHUIM
(OpsiMbIE ¥ OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIIUIO, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KICHUS U BHIBO/IbI;

BBIOWpATh Crmoco0 pemieHuss y4eOHOW 3amaud  (CpaBHUBATH HECKOJIBKO
BApUMAHTOB  peIlEHHUs, BbIOMpaTh Hauboliee MOAXOASAIIMA ¢ y4€TOM
CaMOCTOATENIbHO BBIIEJIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarenbcKme 1eiicTBUS:



WCIIOJIB30BaTh BOIPOCHl KaK MCCIIEIOBATECILCKHA WHCTPYMEHT TIO3HAHUS,
dbopMyIMpoBaTh  BOMPOCH,  (PUKCUPYIOUIUE  MPOTHUBOpEUHE,  MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE U JaHHOE, (OPMHUPOBATH TUIOTE3y, APIYMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHHUE;

MPOBOJAUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBIN IKCIIEPUMEHT, UCCIEOBAHUE
110 YCTAaHOBJICHUIO OCOOEHHOCTEN MAaTeMaTHYEeCKOro 00beKTa, SIBJIIEHU, IpoLecca,
BBISIBJICHUIO 3aBUCUMOCTEN MKy 00bEKTaMU, SIBICHUSIMH, TIPOIECCAMU;

CaMOCTOATENbHO (OPMYIMPOBATH OOOOIIEHUS U BBIBOJABI IO pe3yjbTaTam
IPOBENEHHOTO  HAOJIONEHMS, UCCIEIOBAaHUS, OLIEHUBaTh  JOCTOBEPHOCTh
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHUIA;

MPOTHO3UPOBATh BO3MOXXHOE pAa3BUTHE IMpoIlecca, a TakKKe BBIJIBUTATh
MPETNOIO0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmanmeii:

BBISBIIATH JACHUIINTHI HHPOPMAIIMH, JaHHBIX, HCOOXOIUMBIX ISl OTBETAa Ha
BOIIPOC U JIJI PELICHUS 3a]1a4u;

BBIOMpATh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHATU3UPOBATH,
CHUCTEMATU3UPOBATh M HUHTEPHPETUPOBATh HH(OPMAIMIO DPA3IUYHBIX BUIOB U
dbopm npeacTaBiIeHUS,

CTPYKTYPUPOBaTh MHGOPMAIIMIO, MPEICTABIATh €€ B Pa3IUYHBIX (OpMax,
WJUTIOCTPUPOBATH TpadUUIECKH;

OIICHUBATh HaAEKHOCTD uHbopMaIuu 1o CaMOCTOSATEILHO
c(hopMyITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIe 1elicTBUS

OoO1enne:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBUIMHU U
HeassMU  OOIIEHHUs, SICHO, TOYHO, TPAaMOTHO BBbIpaXaTh CBOIO TOYKY 3pCHHUS B
YCTHBIX M TMHUCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOJYy pPEIICHUsS 3ajayd,
KOMMEHTHPOBATh MOJYUYCHHBIN PE3yJIbTarT;

B X0Ji¢ OOCYXXJICHHS 3aJlaBaTh BOIIPOCHI IO CYIIECTBY OOCYXKIaeMON TEMBI,
npoOJieMbl, pelIaeMoil 3ajayd, BBICKA3bIBaTh UJEH, HAICJCHHbIE Ha TIOHUCK
pelIeHUsl, COIMOCTABIISATh CBOM CYXICHUA C CYXICHUSIMHU JPYTUX YYaCTHUKOB
nuanora, oOHapyKMBaTh Pa3jIM4Me M CXOJCTBO IMO3UIHNA, B KOPPEKTHOU (opme
(bopMyIIMPOBATh Pa3HOTIIACHS, CBOM BO3PAKCHHS;

MPEACTABIATh PE3yIbTaThl PEIICHUS 3aJlau, SKCIIEPUMEHTA, UCCIIe0OBaHMUSI,
MPOEKTa, CaMOCTOSITEJIbHO BBIOMpPATh (OpMAT BBICTYIUIEHUS C Y4€TOM 3ajad
MPE3CHTAIMU U OCOOCHHOCTEN ayIUTOPHHU.

PerJIHTHBHbIe YHUBEPCAJIBHLIC yqeﬁnble I[eﬁCTBHH
CaMOOpI‘aHI/I3aIII/IHZ



COCTaBJIAThH IUIaH, aJITOPUTM PEUICHUS 3aJa4M, BBIOUPATh CIIOCOO PEIICHHUS C
y4E€TOM MMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI pEeUICHUH C Y4€TOM HOBOU MH(OpMAaIuu.

CaMOKOHTPOJIb, SMOLMOHAJbHBIH NHTEJIEKT:

BJIaJIETh  HABBIKAMU  TO3HABATEIBHON  peduiekcuM KakK  OCO3HAHUS
COBEpIIAEMbIX JACHCTBHUI U MBICIUTEIbHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJETh
croco0aMy CaMOTPOBEPKH, CAMOKOHTPOJSL Tpollecca M pe3yibTaTa peuieHus
MaTeMaTUYeCKOM 3a/1auu;

NpeABUIETh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MPU PEIICHUU 3aa4H,
BHOCHUTH KOPPEKTHBHI B JIEATCILHOCTh HA OCHOBE HOBBIX OOCTOSITEIIBCTB, JAHHBIX,
HaWJICHHBIX OMIMOOK, BBISIBJICHHBIX TPYIHOCTEIH;

OIICHMBATh COOTBETCTBUE PE3yJIbTaTa LIETU U YCIOBUAM, OOBSICHATH TPUUUHBI
JOCTKEHUSI WJIM HEIOCTUKEHUSI PE3YJIbTaTOB JIESATEIbHOCTH, HAXOIUTh OIIMOKY,
JIaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eATeJILHOCTD:

MOHUMATh M KMCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIUBUILYAIbHOU
paboThl MpU pEHIeHUH Y4YEOHBIX 3aja4, MPUHUMATH 1€Jb COBMECTHOM
JeATEeNIbHOCTH, IJIAHUPOBATH OPraHU3AIlMI0 COBMECTHOM pabOoThl, pacrnpenessiTh
BUJIbI palbOT, JOrOBapUBATHCS, OOCYX JaTh MPOLIECC M pe3yJbTaT padoOThI,
000011aTh MHEHHUST HECKOIBKUX JIIOACH;

y4acTBOBaTh B TPyHMHoBBIX Gopmax paboTel (00Cyx)aeHUs, OOMEH MHEHUI,
«MO3TOBbIE€ IITYpMbD» M HWHBIE), BBIIOJHATH CBOIO 4YacTh pabOThl U
KOOPJAVUHUPOBATh CBOU JCHUCTBHUS C JPYTMMHU YJIEHAMH KOMAaH[bI, OIICHUBATh
KaueCcTBO CBOEr0 BKJIaJa B OOIIMI MPOAYKT MO KPUTEPUSIM, CPOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiacca oOy4Jaronuicsi Hay4YuTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMH TOHSITHUSMH CTEPECOMETPUU TIPU
pelIeHnH 3a1a4 U MPOBEICHUU MAaTEeMAaTUYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHUOMBI CTEPEOMETPUU U CIEACTBUSI U3 HUX NPHU PEIICHUU
r€OMETPUYECKUX 33/1a4;

e KJIACCU(PUIMPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B IPOCTPAHCTRE;

e CBOOOJIHO ONEPUPOBATH TMOHSTUSMH, CBSA3AHHBIMU C yrjaMd B
MPOCTPAHCTBE: MEXKIAY MPSMBIMH B TIPOCTPAHCTBE, MEXKIYy MNPSIMOMl U
MJI0CKOCTHIO;

e CBOOOJIHO OMIEPUPOBATH MOHSATUAMH, CBI3aHHBIMU C MHOTOTPaHHUKAMU;



e CBOOOJIHO pacro3HaBaThb OCHOBHBIE BHUJbl MHOTIOTPAaHHUKOB (IIpU3MA,
nupamMuza, NpsSMOYTOIBHBIN MapaieNenumnes], Ky0);

e KJIacCU(PUIMPOBATH  MHOTOIPAHHUKH,  BbIOMpas  OCHOBAaHMS IS
KJaccuuKaIuu;

e CBOOOJIHO ONEPUPOBATH  TMOHSTUSMH, CBSI3AHHBIMH C  CEUCHHEM
MHOTOTPAHHUKOB IJIOCKOCTHIO;

e BBITIOJHSTH napajjieabHOe, LEHTPaJIbHOE u OpTOrOHAJIBHOE
MPOEKTUPOBaHKUE (UTYpP HA TUIOCKOCTh, BBIIOIHATH U300pakeHUsT QUryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYEHUSI MHOTOIPAHHUKOB PA3JIUYHBIMU METOJAMHU, BBIMOJHSIThH
(BBIHOCHBIE) TIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (hUTyp:
BHJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH  IUIOLIAAM  TMOBEPXHOCTEH  MHOTOIPAHHHUKOB  (TIpHU3Ma,
NMpaMujia), FTCOMETPUUYECKUX TeJ C TPUMEHEHHEM (HOpMYIT;

e CBOOOJIHO ONEPUPOBATH MOHSITUSIMU: CUMMETPUSI B MPOCTPAHCTBE, LIEHTP,
OCb M IUJIOCKOCTb CHUMMETPHUH, LIEHTP, OCh M IUIOCKOCTh CHMMETPHUU
uryper;

e CBOOOJIHO OIEPUPOBATH MOHSATUSMH, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOpJAMHATaM B MPOCTPAHCTBE;

e BBITIOJHSITH ICUCTBUS HAJl BEKTOPAMH;

e pemarh 3aJadyd Ha JIOKA3aTebCTBO MAaTEMAaTHYECKUX OTHOIICHUNA U
HAXOXJIEHUE TE€OMETPUUYECKUX BEJIMYUH, MPUMEHSS HU3BECTHBIE METOJbI
MIPU PEIICHUN MaTeMaTUYeCKUX 3aja4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIO’KHOCTH,;

e TMPHUMEHATH MPOCTEUIINE TMPOrPAMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a]1a4;

e U3BJEKaTh, MPeoOpPa3OBBIBATH M WHTEPIPETUPOBATH HWHEOOPMAIUIO O
MPOCTPAHCTBEHHBIX TI'E€OMETPUUYECKUX (UTypax, MPEJCTABICHHYIO0 Ha
YepTekax U pUCyHKax;

e TMPUMEHATH TIOJYYCHHBbIC 3HAHUS HAa TPAKTUKE: CpaBHUBATh U
aHAJIM3UPOBATh PEANbHBIC CUTYAllMH, MPUMEHATh MU3yUYCHHbIC MOHSTHUS B
mpoiiecce IMOMCKa pelIeHUs MaTeMaTHU4ecKu  CcPOopMyJTUpOBAHHOU
npoOJieMbl, MOACIUPOBATh PEAIbHBIC CHUTYAIlMM Ha S3bIKE T€OMETPUH,
UCCIIEIOBATh MOCTPOEHHBIE MOJICNIA C UCIIOIb30BAHUEM T'€OMETPUUYECKUX
MOHATUN M TEOpeM, ammapara ajreOpbl, pemarh MPaKTUYECKHE 3aj/layw,
CBSI3aHHBIE C HAXOXKJICHUEM T'€OMETPUUYECKUX BEIMYHH;

e UMETh MPEJCTABICHUS OO0 OCHOBHBIX ATalax pPa3BUTUS TEOMETPUM KaK
COCTaBHOM 4acTu GyHIAAMEHTA Pa3BUTHUS TEXHOJIOTHH.

K koniry 11 kiacca o0yJaronuiicss HAy4IuTCs:



CBOOOJHO ONEPUPOBATH IMOHATUSMH, CBSI3aHHBIMU C ILIMJIMHJIPUYECKO,
KOHUYECKOW U c(epruyeckor TMOBEPXHOCTAMH, OOBICHATH CIIOCOOBI
MOJIyYeHUS;

ONEepUPOBATh MOHATUAMM, CBA3aHHBIMH C T€JIAMHU BpAUICHUS: LIUIMHIPOM,
KOHyCcOM, c(hepoii u mapowm;

pacmo3HaBaTh Tella BpalleHus (UMIUHAP, KOHyC, cdepa u map) H
OOBSICHATH CIIOCOOBI MTOJIYYEHHUS TN BPAIICHHUS;

KJIacCU(PUIIMPOBATH B3aUMHOE PACIIONOXKEHUE C(hephl U MIIOCKOCTH;
BBIYMCIIATh BEJIMYMHBI 3JIEMEHTOB MHOIOTPAaHHUKOB U TEJ BpalleHHS,
O0OBEMBI M IUIOIIAM MOBEPXHOCTEN MHOTIOIPAHHUKOB M TEJ BpAallCHMUS,
reOMETPUYECKUX TEJ C IPUMEHEHUEM (HOopMyT;

CBOOO/IHO OINEPUPOBATh MOHATHUSMHU, CBA3AHHBIMU C KOMOWHAIIUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIHUCAHHBIM B cepy u
ONMMCAHHBIA OKOJO cepbl, chepa, BOUCAHHAS B MHOTOTPAHHUK WIIH TEJO
BpAaIlCHUS;

BBIUMCIISITH COOTHOUICHHSI MEXTy IUIOIIAIIMU [TOBEPXHOCTEN U 00bEMaMu
MOJOOHBIX TEI;

n3o0paxaTh u3ydaeMble (UTYpPHI, BBIIOJHITH (BBIHOCHBIC) IUIOCKHE
YEepTEXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUI CBEPXY, COOKY,
CHU3Y, CTPOUTh CEUEHMSI TEJl BPALLICHUS;

U3BJIEKaTh, WHTEPIPETHPOBaThL M MpeoOpa3oBbIBaTh HH(MOpPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yeprexax U pucyHKax;

CBOOOJIHO OIIEPUPOBATH MMOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHSATH ONEpaAllUK HaJl BEKTOPAMU;

3a]1aBaTh INIOCKOCTh YPABHEHHUEM B JIEKaPTOBOW CUCTEME KOOPIMHAT;
pelaTh reOMETPUYECKHUE 3a/1a4d Ha BBIUYMCICHUE YIJIOB MEXKIY MPSMbIMU
U IJIOCKOCTSIMHU, BBIYMCIICHHE PACCTOSHUA OT TOYKU JI0 IJIOCKOCTH, B
LIEJIOM, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METO/A IPU PELICHHH;
CBOOO/JIHO ONEpUPOBATh MOHATHUSMHU, CBSI3aHHBIMM C JBUXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOWCTBA JIBHXKECHHUI;

BBIIIOJIHATh HM300pa)K€HUsT MHOTOTPAaHHUKOB M TeJl BpalIEeHUs MpHU
MapajuieIbHOM  MEPEHOCE, LEHTPAJIbHOM CUMMETPHUM, 3€pPKaAIbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPSAMOIL, TpeoOdpa30oBaHus MOA00MS;
CTPOUTBH CEYEHUs MHOTOTPAHHUKOB M TEJ BPAIICHMS: CEYEHUS LMJIMHIPA
(mapasienbHO U MEePIEeHIUKYISIPHO OCH), CEYEHUsI KOHYca (MapaiebHble
OCHOBAHMIO U MPOXOJSALIUE YepEe3 BEPILINHY ), CEUEHUs 1I1apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHHI: METOJ CJIEIO0B, METO[
BHYTPEHHETO IPOEKTUPOBAHHUSI, METOJ [IEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh FT€OMETPUUECKUE YTBEPKICHHUS;

MPUMEHSTh TeoMeTpuueckue (akThl IS PEIICHHUs] CTEPEOMETPUUECKUX
3a7a4, MPEANOJIATalOlINX HECKOJbKO IIaroB pELICHUs, €CIIM YCIIOBUSA
MIPUMEHEHUS 3a/1aHbl B SIBHOW U HESIBHOU (hopme;

pelare 3aJadyd Ha J0Ka3aTeJdbCTBO MAaT€MaTHUYECKUMX OTHOLIEHUM U
HAXO0XKJIECHUE TEOMETPUUYECKUX BEJINYUH;

IPUMEHATH MPOTPAMMHBIE CPEACTBA U JJIEKTPOHHO-KOMMYHUKALMOHHBIE
CUCTEMBI IIPU PELICHUHU CTEPEOMETPUYECKUX 3a/1a4;

NPUMEHATh  IOJIyYEHHbIE  3HAaHUA  HA  MPAKTUKE:  CPAaBHUBATD,
AHAIIM3UPOBATH U OLICHUBATH PEATBbHBIE CUTYALIUU, IPUMEHITh U3YYECHHBIE
MOHATHUS, TEOPEMBI, CBOMCTBA B MPOLECCE TMOUCKA  PELICHUS
MaTeMaTh4ecku  CHOpPMYJIUPOBAHHOW  MPOOJEMBI,  MOJAEIUPOBATH
peallbHbIE CUTYallMd Ha S3bIKE T'€OMETPUHU, HCCIEI0BATh IOCTPOCHHBIE
MOJIEJIM C HCHOJB30BAHUEM T'E€OMETPUUECKUX IIOHATHUM UM TEOPEM,
anmapara anreOpbl, pemiaTh MTPAKTHYSCKHUE 3aJadd, CBS3aHHBIE C
HAaXOXKJACHUEM I'€OMETPUYECKUX BEJINUNH;

UMETh TMpeACTaBiIeHUs] 00 OCHOBHBIX 3Talax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM 4acTu (pyHJ1aMEeHTa Pa3BUTHUSI TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

Ne
n/n

OBIIEE KOJIMYECTBO YACOB IIO ITIPOTPAMME

HaumeHoBaHue pa3ieioB U TeM
NMPOrpaMMbI

Bgenenue B CTCPCOMETPHUIO

B3aumHoe pacnonoxeHue npsiMbix B
MIPOCTPAHCTBE

[TapamienbHOCTh NPSIMBIX U IUNIOCKOCTEH B
IIPOCTPAHCTBE

[lepneHIUKYISPHOCTD NPSAMBIX U
IIJIOCKOCTEMN B IIPOCTPAHCTBE

Vel u pacCcToAaHuA

MHororpanHuku

Bekropsl B IpocTpaHCcTBE

[ToBTOpeHmEe, 06001IIeHNE U CHCTEMATH3AIUS

3HAHUN

KoanuecTBo 4acoB

Bcero

23

25

16

12

102

KonTpoibHble
padoThI

IIpakTHYecKue
padoTbI

DJIEKTPOHHBIE

(undpossbie)
o0pa3oBaTe/ibHbIE

pecypcebl

but6mmoreka [JOK
https://m.edsoo.ru/

bu6moreka [JOK
https://m.edsoo.ru/

bubnuoreka [IOK
https://m.edsoo.ru/

bubmmorexa [JOK
https://m.edsoo.ru/

bu6mmoreka [IOK
https://m.edsoo.ru/

bubmmorexa [JOK
https://m.edsoo.ru/

bubmmorexa [JOK
https://m.edsoo.ru/




11 KJTACC

HaumeHoBaHue pa3ieioB U TeM
NPOrpamMMbl

Ne i/

Ananutndeckas reoMETpus

[ToBTOpeHME, 0600mIEeHNE 1
cUCTEMaTU3allis 3HaHUI

O0BEM MHOTOTpaHHHKA

Tena BpaieHus

[Tmomanu moBEpXHOCTH U 0OBEMBI
KpPYTJIBIX TEJl

JBroxeHus

[ToBTOpenue, o6o0IIeHNE 1
crucTeMaTu3alus 3HaHUI

OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME

KoanuecTBo 4acoB

Bcero

15

15

17

24

17

102

KonTpoJbHble
padoThI

IIpakTH4eckue
padoThI

DJIeKTPOHHBIE
(uu¢posbie)
oOpa3oBaTte/ibHbIE

pecypcbl

bubmnoreka IJOK
https://m.edsoo.ru/

bubmnoreka IIOK
https://m.edsoo.ru/

bu6mmorexa [JOK
https://m.edsoo.ru/

bubmnoreka IIOK
https://m.edsoo.ru/
bubmnoreka IIOK
https://m.edsoo.ru/

bu6mmorexa [JOK
https://m.edsoo.ru/

bu6mmorexa [JOK
https://m.edsoo.ru/




IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KoanuyectBo 4yacos DJICKTPOHHBIE
Ne Hara undposbie
Tema ypoka Kontpoabubie IIpakTuyeckue
n/n Bcero u3ydyeHus: oOpa3zoBaTe/IbHbIE
padoThI padoThI pecypesI
OcHOBHBIE TpaBUIIa U300pAKEHUS HA
bu6mmoreka [IOK
PHUCYHKE IIIOCKOCTH, MapaJlIeIbHbIX 1

https://m.edsoo.ru/

NPSMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[TonsATHA cTepeomMeTpHun: TOUYKA, IIpsIMas,

IJIOCKOCTH, MPOCTpaHCTBO. OCHOBHBIE
bu6mmoreka [IOK

IIpaBUjIa U300paKEHNA HA PUCYHKE 1
p p pucy https://m.edsoo.ru/

TUTOCKOCTH, MapajIeNIbHBIX MPSMBIX
(OTpe3KoB), cepeAMHBI OTPE3Ka

[onsATHS: IEpeceKaroImuecs MmIOCKOCTH,
NepeceKaronInecs IpsMasi  IIIOCKOCTB; 1
MOy IPOCTPAHCTBO

IlonsTus: NEepeCCKaromurecsd MmiI0CKOCTH,

bubmuoreka [JOK
[IepECEKAIOIIMECS IIPsIMasi U IUIOCKOCTb; 1

https://m.edsoo.ru/

HOJIyIIPOCTPAHCTBO

MHororpaHHHKH, U300paKeHHE
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYD, 1
HECYIIECTBYIOIIHNX O0HEKTOB

MHororpaHHuKH, U300paKEHHE

[

MPOCTEHUIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYULIECTBYIOIUX O0BEKTOB

AKCHOMBI CTEPEOMETPHUH U IIEPBHIE 1
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11

12

13

14

CJIICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPHUHU U TIEPBbHIE
CJIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
ciencTsus n3 HuX. CrocoOsl 3a1aHus
MPSIMBIX U TJIOCKOCTEHN B IPOCTPAHCTRBE.
O06o03HaYeHUs IPSAMBIX U TIJIOCKOCTEH

N3o00paxkenne ceueHnii mupamMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT YEPE3 UX
p€bpa. M3o0pakeHne nepecedcHus
MOJYYEHHBIX IUIOCKOCTEN. PackpammBanue
MOCTPOEHHBIX CEYEHU pa3HbIMU LIBETAMHU

N300pakenne ceueHnit mupamMuasl, Kyoa u
IIPU3MBI, KOTOPBIE IIPOXOIAT YEPE3 UX
p€bpa. M3o0pakeHne nepecedcHus
MOJYYEHHBIX IUIOCKOCTEHN. PackpammBanue
MTOCTPOCHHBIX CEYEHHUI Pa3HbIMH LIBETaMU

N300pakenue ceueHnit mupamMuasl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOIAT YEPE3 UX
p€bpa. M3o0pakeHne niepecedcHus
MOJYYEHHBIX IUIOCKOCTEHN. PackpammmBanue
MTOCTPOCHHBIX CEYEHHUH Pa3HbIMH LIBETaMU

N300pakeHue ceueHnit mupamMuasl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOIAT YEPE3 UX
p€bpa. M3o0pakeHne nepecedcHus
MOJYYEHHBIX IUIOCKOCTEHN. PackpammBanue
MTOCTPOCHHBIX CEYEHHUM Pa3HbIMH LIBETaMU

Meton ciie10B JUIsl IOCTPOEHUS CEUEHU I

bu6mmoreka [IOK
https://m.edsoo.ru/

bu6nunoreka [JOK
https://m.edsoo.ru/
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17

18

19

20

21

22

Mertopa cieoB Ui HOCTPOCHHS CEUECHUH.
CaoiicTBa niepece4eHnid PSIMBIX U
IJI0CKOCTEN

Merton cie10B 115 IOCTPOEHUS CEUECHUM.
CaolicTBa niepece4eHU MPsSIMBIX U
IJI0CKOCTEN

[TocTpoeHue ceueHuii B mupaMuie, Kyoe
1o TpémM ToukaM Ha p&opax. Co3zmanue
BBIHOCHBIX YepTEeXKeH U 3aMuch 11aroB
MTOCTPOCHHUS

[TocTpoenue ceuenuii B mupaMuie, Kyoe
1o TpémM ToukaM Ha p&bpax. Co3zmanue
BBIHOCHBIX YepTexkel U 3aMuch 11aroB
MTOCTPOCHHUS

[TocTpoenue ceuenuii B mupaMuie, Kyoe
1o TpémM ToukaM Ha p&opax. Co3zmanue
BBIHOCHBIX YepTexkel U 3aruch 11aroB
MOCTPOCHUS

[TocTpoenue ceuenuii B mupaMuie, Kyoe
1o TpémM ToukaM Ha p&bpax. Co3zmanue
BBIHOCHBIX YepTexkel U 3aruch 11aroB
MOCTPOCHUS

IToBrOpenue mianumerpun: Teopema o
MIPONOPLHOHANIbHBIX oTpe3kax. [logo0Oue
TPEYTroJbHUKOB

[ToBTrOpenue mianumerpun: Teopema
Menenas. PacdyeTsl B ceueHHIX HA
BBIHOCHBIX yepTexax. Mcropus pazButus
IJTAHUMETPUU U CTEPEOMETPHUH

bubmuoreka [JOK
https://m.edsoo.ru/

bubmuoreka [JOK
https://m.edsoo.ru/
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27

28

29

30

Konrponsnas padora Nel. "Axcromsl
crepeomerpun. Ceuenus"

B3aumHOe pacnonoxeHue npsiMbIx B
npoctpancTse. CKpenuBaronmecs
npsmble. [Ipu3Haky ckpemuBaromumxcs
npsmbix. [lapannenbHble npsMble B
IIPOCTPAHCTBE

Teopema o CyleCTBOBAaHUU U
€AMHCTBEHHOCTH NPSIMOM MapaljieIbHON
JAHHOU NPSIMOM, IPOXOJALIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEXKAIEH HAa JaHHOU
npsMoi. Jlemma o nepece4eHun
MapajuIeIbHbIX MPSAMBIX IUNIOCKOCTHIO

[TapannensHOCTb Tpex MpsMbIX. Teopema o
TPEX MapauieNbHbIX NpAMBIX. Teopema o
CKPEIMBAIOIINXCS MPSAMBIX

[TapannenbHoe MPOEKTHPOBAHHE.
OCHOBHBIE CBOMCTBA NapaslIeIbHOTO
npoektupoBanus. U300pakeHue pasHbIX
¢buryp B mapauienbHONH IPOEKINUN

IlenTpanbHas npoekus. Yroiu ¢
COHAIIPaBJICHHBIMHU CTOPOHAMH. YTOJI
MEX1y IPSIMbIMU

3ajauu Ha JOKa3aTeNbCTBO U
HCCIIEI0BaHHE, CBSA3aHHbIE C
PacCIOI0KEHUEM NPSMBIX B IPOCTPAHCTBE
ITonsATHA: MapaIeIBHOCTD IPSAMON U
IJIOCKOCTH B pocTpaHcTBe. [Ipu3Hak
MapajyIeIbHOCTH MPSIMON U TJIOCKOCTH.

bu6mmoreka [IOK
https://m.edsoo.ru/

bu6mmoreka [IOK
https://m.edsoo.ru/
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33

34

35

36

37

CaoiicTBa napamieabHOCTH IPSIMON U
IIJIOCKOCTH

I'eomeTprueckue 3a1a4y Ha BBIYUCIICHUE U
JI0Ka3aTeIbCTBO, CBA3AHHBIE C
NapajeIbHOCTBIO NPSMBIX M IIOCKOCTEH
B IIPOCTPAHCTBE

ITocTpoenue cedeHus, MPOXOIALIETO YEPE3
JaHHYIO NPSIMYIO HA YEPTEXKE U
MapaJJIEIBLHOIO Ipyrou npssmou. Pacuér
OTHOLLIEHUN

[TapannensHast npoeKUHs, IPUMEHEHUE
JUISL IOCTPOEHMSI ceYeHUH Ky0a 1
napannenenunena. CBoiicTBa
napasieNienuneaa u IpusMbl

[TapannenbHble muockoctu. [lpu3Haku
MapaieIbHOCTH ABYX IUIOCKOCTEH

Teopema 0 napayenbHOCTH U
€IMHCTBEHHOCTH IUIOCKOCTH, IPOXOASALIEH
yepes TOUYKY, HE MPUHAIJICKAILYI0 JaHHON
IIJIOCKOCTH M CJICICTBHUSA U3 HEE

CaolicTBa napasuieabHbIX INIOCKOCTEN: O
napalICJIbHOCTH NPSAMBIX IEPCCCUCHUA
MIpHU NEPECEYCHUHN IBYX NapaJUIEIbHBIX
IIJIOCKOCTEHN TPEThen

CBoiicTBa napanenbHbIX MI0CKOCTEN: 00
OTpe3Kax MapajiebHbIX MPSAMBIX,
3aKIIIOYEHHBIX MEXKAY MapaylieTbHbIMU
IJIOCKOCTSIMU; O IIEPECEUEHUH MPSMOIL ¢
JBYMs apaJJIeIbHBIMU MJIOCKOCTSMHU

bu6mmoreka [IOK
https://m.edsoo.ru/

bubmuoreka [JOK
https://m.edsoo.ru/
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41

42

43

44

45

46

47

48

KonrtponsHas pabora
Ne2."ITapannenbHOCTh B IPOCTpaHCTBE"

[ToBTOpEHME: TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYTOJIbHHUKA

CaoiicTBa Ky0a U IpSIMOYTOJIBHOTO
napasuiesienumnesa

Brruncnenue JUIMH OTPE3KOB B KyOe u
IPSAIMOYTOJIBHOM I1apaJuIeIICIIUIIe e

[TepieHAMKYIAPHOCTD MPAMOUN 1
wiockocTu. [Ipu3Hak
MEePIEeHIUKYISIPHOCTH TIPSIMOM U
MJIOCKOCTH

[TepieHAMKYIAPHOCTD MPAMOUN 1
mnockoctH. [Ipu3nax
MEPIEeHIUKYISIPHOCTH TIPSIMOM 1
TJI0CKOCTH

Teopema 0 CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM, TPOXOAIIEH
4yepe3 TOUKY MPOCTPAHCTBA
MEPIEeHIUKYISIPHOM K IITOCKOCTH

[110CKOCTH M EPIIEHINKYJIIIPHBIE UM
MIPSIMBIE B MHOTOI'PaHHHUKAX

[1110CKOCTH U EPIIEHIUKYIIIPHBIE UM
IIpsIMbIE B MHOTOTpaHHHUKaX
[lepnieHIUKyIsIp 1 HAKJIOHHAS.
ITocTpoeHnue nepneHuKysipa u3 TOUYKH Ha
IpSIMYIO0

[IepnieHAUKyYISAp ¥ HAKIOHHAS.

bu6nmmoreka [IOK
https://m.edsoo.ru/

Bbubnuoreka [JOK
https://m.edsoo.ru/
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53
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55

56

57

58

59

60

[TocTpoeHne neprneHanKyIspa U3 TOUKA Ha
PSIMY IO

Teopema o TpEx meprneHaAnKyIIpax
(npsimas 1 oOpatHas)

Teopema o0 TpEX nepHeHANKYISIPAxX
(npsiMas u oOpatHas)

Yros Mexay CKpeIUBarOIUMUCS
PSIMBIMH

[Touck neprneHanKyISPHBIX NPSIMBIX C
MIOMOIIbIO IEPIEHAUKYIIPHBIX
IJIOCKOCTEN

OpToroHanbHOE IPOEKTUPOBAHNE
[TocTpoenue ceuenuii kyoa, MpU3MBI,
MIPaBUJILHON ITUPAMUBI C TIOMOIIBIO
OPTOTOHAJILHOM MPOEKIIUU
[TocTpoenue ceyenuii kyba, MPU3MBI,

HpaBHHBHOﬁ nrupaMubl C IOMOIIBIO
OpTOFOHaHBHOﬁ IIpOCKINHU

CummMeTpus B IPOCTPAHCTBE
OTHOCHTEJIBHO II0CcKOCTH. [litockocTn
CUMMETPHUI B MHOTOTpaHHHUKaX

[Ipu3Hak nepneHauKyJISIPHOCTH IPSIMOU U
IIJIOCKOCTH KaK CIIEICTBUE CHUMMETPUH
[IpaBunbHbIE MHOTOTpaHHUKU. Pacuér
pPacCTOSTHUM OT TOYKH 0 IJIOCKOCTH
[IpaBuiabHbIE MHOTOTPAaHHUKH. Pacuér
PacCTOSHUMN OT TOYKH 10 IIIOCKOCTH

CriocoObl OMyCTUTh NEPIEHANKYJIISAPBIL:

bu6mmoreka [IOK
https://m.edsoo.ru/

bu6mmoreka [IOK
https://m.edsoo.ru/

bu6mmoreka [IOK
https://m.edsoo.ru/
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63
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65

66

67

68

69

70

CUMMETpHUs, CABUT TOYKHU I10
NapajuIeIbHON IPSIMOU

CaBur no HenapasuieJIbHON IPsIMOH,
W3MEHEHHE PACCTOSTHUMA

KonTponbnas padora Ne3. "B3aumnoe
pAacmoJIOKEHNUE MPSIMBIX U MNIOCKOCTEN B
npoctpaHcTae"

IloBTOpEHME: Yroa MKy NPSIMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMA
KOCHHYCOB

IToBTOpEHME: yrom Mex Iy
CKPELIUBAIOIIMMUCS IIPSIMBIMU B
IIPOCTPAHCTBE

FeOMCTpI/I‘ICCKI/IC MCTOJbI BEIYMCIICHUA

yria MCXKAy NpAMbBIMUA B MHOT'O'PAHHUKAX

JIByrpansbliii yroi. CBOMCTBO JIMHEHHBIX
YTJIOB IByTPaHHOIO yTja

[lepnenaukynsipasie maockocTu. CBONCTBA
B3aMMHO NEPIEHIUKYIISIPHBIX TIJIOCKOCTEN

[Ipu3Hak nepnesuKyIsIpHOCTH
IJIOCKOCTEM; TeOpeEMa O IMPSIMOK
IepecedyeHus ABYX MIIOCKOCTEN
MIEPIEHIUKYIISIPHBIX TPEThEH IIIIOCKOCTH

[IpssMOYyTOIBHBIN MapasuIeNenure; Kyo;
M3MEpEeHUsl, CBOMCTBA MPSIMOYTOJIBHOTO
napasienenumneaa

Teopema o0 qMaroHanu NpsAMOyIrOJIbHOTO

bu6nunoreka [JOK
https://m.edsoo.ru/

bu6mmoreka [IOK
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72

73

74

75

76

77

78

79

80

napajuieacnuieaa u CJICACTBUC U3 Hee

CrepeoMeTpuueckre U NpUKIaIHbIE
3a/1a4yM, CBSI3aHHBIE CO B3aMHbBIM
PacIONI0KEHUEM MPSAMBIX U TUIOCKOCTH

[ToBTOpEHME: CKpEIIMBAIOIIUECS MPSMBIE,
napajieNbHbIE TUIOCKOCTH B CTaHJAPTHBIX
MHOTOTpaHHHKaX

ITapa napajienbHbIX IUIOCKOCTEHW HA
CKPELIMBAIOIINXCS MPSAMBIX, PACCTOSTHUE
MEKIy CKPEIMBAIOIIUMHUCS NPSIMBIMHA B
IIPOCTBIX CUTYALMSIX

PaccrosiHre OT TOUKH 10 TUIOCKOCTH,
paccTosiHue OT MPSIMOM A0 MIOCKOCTH

Brrurciienue paccToOsSHUN MEXTY
CKPEIIUBAIOIIUMHUCS MIPSIMBIMU C
MTOMOIIBIO IEPIICHIUKYISIPHON MIIOCKOCTH

TpéxrpanHslid yroj, HEPaBeHCTBA JJIs
TpexrpaHHbIX yrioB. Teopema [Tudaropa,
TEOPEMBbI KOCHHYCOB U CUHYCOB JIJIsI
TPEXTPaHHOTO yIia

DneMeHTHI ChepruIecKoil reOMeTpUH:
reoJIe3NYeCKue JINHUU Ha 3emiie
Konrtpomnbnas padora Ne4."Vrisl u
paccrosiHus"

Cucremaruzanus 3HaHUN "MHOTOrpaHHUK
U €ro 3J1eMEHTHI"

[Inpamua. Bunel nupamun. [IpaBunpHas
nupamuia

bubmuoreka [JOK
https://m.edsoo.ru/

bu6mmoreka [IOK
https://m.edsoo.ru/
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82

&3

84

85

86

87
88
89
90

91

92

93

94
95
96
97

[Ipusma. IIpsAmas 1 HaKJIOHHAS IPU3MBI.
IIpaBunbHas npusma

[Ipsimoit napamnienenunen,
NpSMOYTOJIbHBIN Mapasuienenunesn, Kyo
Brinykiibie MHOrorpanHuku. Teopema
Ditnepa

Brinykiibie MHOrorpasHHuku. Teopema
Olinepa. [IpaBuibpHBIE U OTYNPAaBUIbHBIE
MHOT'OTPaHHUKH

Konrtponbnas pabota NeS5.
"MHororpaHHuku"

Tlonsarue BCKTOpPA Ha IJIIOCKOCTH U B
MIPOCTPAHCTBE

CyMmMa BEKTOpOB

Pa3zHocTh BEKTOpPOB

[IpaBuio nmapasenenumnena
YMHOKEHUE BEKTOpa Ha YUCIIO

Paznoxenue BekTopa 1o 6asucy Tpéx
BEKTOPOB, HE JIEXKAIIUX B OJJHOU
IUIOCKOCTH

CkansipHO€ IpOU3BEIEHUE

Boruncnenue yriia Mexay BEeKTOpaMu B
MIPOCTPAHCTBE

IIpocreitmue 3aga4u ¢ BEKTOPaMHU
[Ipocreiimne 3a1aun ¢ BEKTOpaMHU
[Ipocreitmme 3aga4n ¢ BEKTOPaMHU

Kontpomnbnast padora Ne6."Bekropsr”

—_—

—_—

Bbub6nuoreka [JOK
https://m.edsoo.ru/
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99
100
101
102

O0001enre U cUCTEMaTH3AINS 3HAHAHN
O00011IeHre U cCUCTEMAaTU3ALINS 3HAHUI
O0001enre U cUCTEMaTH3AINS 3HAHAHN
HroroBas koHTpobHas paboTa

O0001IeHYE U CUCTEMATU3ALIUS 3HAHUM

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

—_— e e

102



11 KJTACC

Ne i/

10

11

12

Tema ypoka

[ToBTOpenue tems! "KoopauHatsl BekTopa

Ha IJIOCKOCTH U B MIPOCTpaHCTBE"

[ToBTOpenue tems! "CkansipHoe
IIPOU3BEIEHUE BEKTOPOB"

[ToBTOpeHue TemMbl "Brruucienue yria
MEXy BEKTOpaMH B IpOCTpaHCTBE"
[ToBTOpenue Tems! "YpaBHEHHE MPSIMOH,
MPOXOIAIIEH Yepe3 B TOUKH"
YpaBHEHHE NIOCKOCTH, HOpMaJlb,

YpaBHEHHE IUIOCKOCTH B OTPE3KaX

YpaBHeHHeE MII0CKOCTH, HOPMAJlb,
ypaBHEHHE TUIOCKOCTH B OTPE3Kax

BekropHoe npousseneHue

JIuHeliHbIe HEPAaBEHCTBA, TMHEUHOE
IIPOrpaMMUPOBaHUE

JInHeitHbIe HEpaBEHCTBA, JTUHEMHOE
IpOrpaMMHUpPOBaHKE

AHaIUTHYECKHE METO/IBI pacuéra yria
MEXy NPSMBIMUA B MHOI'OTPaHHUKAX

AHanuTH4ecKne MCTOJbI pacqéTa yria
MCKAY IIOCKOCTSAMU B MHOTOI'paHHUKAX

®dopmyiia pacCTOSIHUS OT TOUKH /10

KoauuecTBO 4acoB

Bcero

KonTpoJbHbie
padoThI

IIpakTHYecKkue
padoThI

Jlara
U3yYeHUs

DJIeKTPOHHbIE
uudpoBbie
o0pa3oBaTe/bHbIE

pecypcebl

bubmuoreka [JOK
https://m.edsoo.ru/
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14

15

16

17

18

19

20

21

22

23

24

IJIOCKOCTHU B KOOPpAHUHATAX

Haxoxnenve paccTossHUM OT TOYKH 10
MJIOCKOCTH B KyOe

HaxoxneHue pacCcTossHUN OT TOYKHU 10
IJIOCKOCTH B MPABWJIBHOW NMUpaMUJIE

Kontpomnbnas pabota Nel.
"AHanurnueckas reometpus”

Ceuenuns MHOI'OI'PAaHHUKOB: CTAaHAAPTHBLIC
MHOI'OI'PpaHHUKHN

Ceuenus MHOT'OI'paHHUKOB: MCTO CJICI0B

CedeHuss MHOTOIPaHHUKOB: CTAHIAPTHBIE
IJIOCKOCTH, NIEPECEUEHUS MPSIMBIX U
IJIOCKOCTEN

[TapanienbHbie MpsIMbIE U TUIOCKOCTH:
napasuieJbHble CEUCHUS

[TapaienpHble NPSMBIE U INIOCKOCTH:
pacu€T OTHOLIECHHI

HapaJ'IJ'IeJ'ILHBIe MMpAMBbIC U TIJIIOCKOCTH:
YTJIbI MEXKAY CKPCHINBAIOIIUMHUCH
MMpAMBbIMHA

[lepnieHauKyISIpHBIE IPSIMbIE U
IUIOCKOCTH: CTaHJapTHBIE Maphbl
NEPIICHIUKYISIPHBIX TUIOCKOCTEH 1
IPSIMBIX, CHMMETPHH MHOTOTPaHHUKOB

[leprieHauKyISIpHBIE IPSIMbIE U
IUIOCKOCTH: TEOpEMa O TpeX
HEePIEeHIUKYIIpax

[IepnieHauKysIpHBIE IPSIMBIE U

bu6mmoreka [IOK
https://m.edsoo.ru/
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26

27

28

29

30

31

32

33

34

IIJIOCKOCTHU: BBIYHUCJIICHUA AJIMH B
MHOTI'OIrpaHHHUKax

[ToBTOpEHME: TIOIMIAAN
MHOTOYTOJILHUKOB, (DOPMYJIBI JIJIs
ioniaiel, cooopakeHus moaoous

[ToBTOpenue: mnomanu
MHOTOYTOJBHUKOB, (DOPMYJIBI 115
TI0IAEH, COOOpaKEHUS MOI00US

[ToBTOpenue: mnomanu
MHOTOYTOJIBHUKOB, (POPMYJIBI JIJIs
TIoIIa e, cooOpakeHUs Mo 100us

[Inomany ceyeHnii MHOTOTPaHHUKOB:
IJIOILA U TTIOBEPXHOCTEH, pa3pe3aHus Ha
YaCcTH, COOOpaKEHUS MTOJ00uS

[Tnomany ceyeHnit MHOrOrpaHHUKOB:
IUTOILAAM TOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxKeHus: HOJ00Hs
KonTtponbnas padora Ne2."TloBropenue:
MHOT'OI'PaHHHUKH, CEUEHHUSI
MHOTOI'PAaHHHUKOB"

O6béM Tena. O6beM MPSMOYTOIBHOTO
napaJiesenunea

3amaun 00 yaABOEHHH Ky0Oa, 0 KBaapaType
Ky0a; O TPUCEKIIUU yTia

CrepeoMeTpHUECKUE 3a/1a4H, CBI3aHHBIE C

00BEMOM MPSIMOYTOJILHOTO
napasenenumnesa

[IpuknagHeie 3a1a4n, CBI3aHHBIE C

bubmuoreka [JOK
https://m.edsoo.ru/

bu6mmoreka [IOK
https://m.edsoo.ru/
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36

37

38

39

40

41

42

43

44

45

46

BBIYHCJICHHEM 00BEMA MpAMOYTOJIbHOTO
napajjeiacnuicaa

O0BEM TIPSIMON TPU3MBI

CrepeoMeTpruecKHe 3a/1a4M, CBA3aHHBIE C
BBIYUCIICHIEM 00BEMOB TIPSMOM TTPU3MBI

[MpuknanHbie 3a1a4u, CBI3aHHBIC C
00BEMOM MPSMON TPU3MBI

Berauciienne 00EMOB Tell C TOMOIIBIO
onpenenéuHoro uHaTerpanga. Oopém
HAKJIOHHOH MPU3MBI

Brruncnenue 00bEMOB TEJI ¢ ITOMOIILIO
onpenenéHHoro uaTerpana. Oobém
UPaMU/IbI

dopmyna 00béMa nupamuiel. OTHOIIEHUE
00BEMOB MHUpPaMUJ ¢ OOIIUM YTIIOM
®opmyna o0bEMa nupamuabl. OTHOIICHHE
00BEMOB MUpaMUJ ¢ OOILIUM YTIIOM
CrepeoMeTpHUeCKUe 3a/1auu, CBI3aHHBIC C
00bEMaMH HAKJIOHHOW TTPU3MBI
CrepeomMeTpuiecKue 3a/1auu, CBA3aHHBIE C

o0BEMamMu HpaMUIBI

[Tpuknagasie 3agaun 1mo Teme "OO0bEMBI
Ten", cBA3aHHBIE ¢ 00BEMOM HAKJIOHHOM
MPU3MBI

[Tpuknagasie 3agaun 1mo Teme "OO0bEMBI
Ten", CBsI3aHHBIE C 00BEMOM TTUPAMUIBI
[Ipumenenne 00bEMOB. Brruncnenue
pacCTOsHUA JI0 TUIOCKOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/

bu6mmoreka [IOK
https://m.edsoo.ru/
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52

53

54

55

56

57

58

59

Kontponbnas padora Ne3. "O0bEM
MHOTOTrpaHHHKa"

[MunuHIpryYeckas MOBEPXHOCTb,
o0pasyrolye UINHAPUYECKOM
IIOBEPXHOCTHU

Hunuaap. [pssMoit KpyroBor HUIHMHAD.
[Tnoniane MOBEPXHOCTH HWIMHIPA
Konnueckast moBepxXHOCTh, 00pa3yomiue
KOHMYECKOU MoBepXHOCTH. KOoHyC
Ceuenue KoHycCa IIOCKOCTBIO,
NapajuIeIbHON MIJIOCKOCTH OCHOBaHUS
VYceuénnslii koHyc. M300paxxenue
KOHYCOB U YCE€YEHHBIX KOHYCOB
[Tnomans 60KOBOM MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU KOHYCa
[Tnomaap 60KOBOM MOBEPXHOCTH U
IIOJIHOM MTOBEPXHOCTU KOHYCa
CrepeomeTpriecKue 3a/1auu Ha
JIOKa3aTeNIbCTBO U BBIYHMCIICHUE,

MOCTPOCHUEM CEUECHUHN IIMIINHIPA, KOHYCa

CrepeomeTpuueckue 3aj1auu Ha
JIOKa3aTeJIbCTBO M BHIYHUCIICHUE,

MMOCTPOEHUEM CEUEHUM LIWIIMH]IPA, KOHyCa

HpI/IKJ'IaI[HBIe 3aJa4M, CBA3aHHBIC C
NUIMHAPOM

Kontponbnas padota Ne4. "[ToBepxHOCTH
IUAJIMHIpA U KOHyca"

Cdepa u map

bu6mmoreka [IOK
https://m.edsoo.ru/

bubmuoreka [JOK
https://m.edsoo.ru/
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[lepeceuenue cheps! u mapa ¢
iockocThio. Kacanue mapa u chepsl
IUIOCKOCTBIO. By 1 m300pakenue mapa

[lepeceuenue cheps! u mapa ¢
iockocThio. Kacanue mapa u chepbl
IUIOCKOCTBI0. Bun 1 n306pakenue mapa

VYpasuenune chepsl. [Inomans chepsl u eé
yacTen

Cummetpus cdepsl 1 mapa

CrepeoMeTpHuueckue 3a1a4u Ha
JI0Ka3aTeNbCTBO U BHIYHMCIICHUE,
CBsI3aHHBIE CO CEepoi U mapom,
MOCTPOEHUEM UX CEUEHHU IIIOCKOCTHIO

CrepeomMeTpHYeCcKHUe 3a/1a4u Ha
JI0KA3aTeJIbCTBO U BEIYHCIICHUE,
CBsI3aHHBIE CO chepoi U mapom,
MOCTPOCHUEM UX CEYCHHI MIIOCKOCTHIO
[Tpuknagabie 3a1a4u, CBSI3aHHBIE CO
chepoit u mapom

[ToBTOpEHUE: OKPYKHOCTH HA MIIOCKOCTH,
BBIYHCJICHHSI B OKPY>KHOCTH, CTaHIaPTHBIE
IoI00us

PaznuyHble KOMOMHALIMY TEN BPAIICHUS U
MHOTOTPaHHHUKOB

3agaum o TeMe ""Tena u MOBEpXHOCTH
BpauieHus"

3anaun no teme ""Tena U MOBEPXHOCTH
BparnieHus"

bubmuoreka [JOK
https://m.edsoo.ru/

bu6mmoreka [IOK
https://m.edsoo.ru/

bubmuoreka [JOK
https://m.edsoo.ru/
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KontponsHast padota Ne5."Tena u
|y p
IIOBEPXHOCTH BpaleHus"

O06Bem mumuHApa. Teopema 06 00bEME
NPSIMOTO UJIHHIPA

Brrunciienre 00bEMOB TeJ ¢ TIOMOILBIO
onpenenéHHoro uaTerpana. Oobém
KOHyca

TTnowmanu OOKOBOM U MTOJIHON
MOBEPXHOCTH KOHYyCa

CrtepeoMeTpHUeCKHE 33/1a4H, CBA3aHHBIE C
BBIUHCIICHHEM 00BbEMOB IMIIMHAPA,
KOHycCa

[Tpuknagasie 3agaun 1o Teme "OOBEMBI 1
IJI0IIaAN TOBEpXHOCTEN Ten"

O0BEM mapa 1 IapoBOro CEKTOpA.
Teopema 00 00bémMe mapa. [lmomans
cheprl. CTepeoMeTpudecKue 3a1auu,
CBSI3aHHBIE C BHIYHCIEHUEM 00HEMOB
11apa, apoBOro CerMeHTa U 1IapoBOTo
CEeKTopa

[Mpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM 11apa U
iomapio ceprl. COOTHOMICHUS MEXIY
IUIOIIA/IIMU MTOBEPXHOCTEN U 00bEMaMHU
MOJ00HBIX TE

[TomoOHBIE TeNIa B IPOCTPAHCTBE.
N3menenue 06bE€Ma npu mogo0ouu.
CrtepeoMeTpHueCcKHe 3a/1a4H, CBA3aHHbIE C

bu6mmoreka [JOK
https://m.edsoo.ru/

Bbubnuoreka [JOK
https://m.edsoo.ru/

bu6mmoreka [IOK
https://m.edsoo.ru/
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84

85

86

87

88

BBIUHUCIIEHUEM O00BEMOB TEJ Y IJIOLIAIEH
IIOBEPXHOCTEN

KonTtponbsnas padora Ne6."[Tnomann
MIOBEPXHOCTH M 00BEMBI KPYTIIBIX Te"

JIBrokenust mpoctpancTBa. OTOOpakeHuUsI.
JBrkenust u paBeHCTBO (huryp. OOrme
CBOMCTBA JBUKECHUU

Buapl n1BuKeHMI: TapauieIbHbII
MepPEeHOC, IEHTPaIbHasi CHMMETPHS,
3epKajbHasi CHMMETPHSI, TOBOPOT BOKPYT
IPsIMOi

[Ipeo6pazoBanus mogoous. [Ipsmas u
cdepa Ditnepa

['eomeTpuyeckue 3a1a4n Ha IPUMEHEHNE
JBUKEHUS

['eomeTprueckue 3a1a4u Ha IPUMEHEHHE
JABUXXCHUA.

O6o6maromee noproperue 11 monsTuii u
MeToA0B Kypca reometpun 10—11
KJIACCOB, CUCTEMATH3aI1s 3HAHUI:
"IlapasaenbHOCTb NPSAMBIX U IJIOCKOCTEN
B IIpoCcTpaHcTBe"

Ob6o6maromee moropenue 11 noHATHH 1
MeTOJI0B Kypca reometpun 10-11
KJIACCOB, CUCTEMAaTH3aIHsI 3HAHUI:
"BekTopsl B mpocTpaHcTBe"

O6o6maromee noproperue 11 monsTuii u
MeToA0B Kypca reometpun 10—-11

bu6mmoreka [JOK
https://m.edsoo.ru/

bubmuoreka [JOK
https://m.edsoo.ru/
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90

91

92

93

94

95

96

KJIACCOB, CUCTEMATH3aLUsl 3HAHUIL:
"BekTops! B pocTpaHcTBe"

O6o06matomee moBropenue 11 moHaTHii u
MeToA0B Kypca reometpun 10—11
KJIACCOB, CUCTEMAaTHU3aLMsl 3HAHUI:
"O6beM MHOTOTrpaHHUKa"

O6o06matomee moBTopenue 11 moHsTHii u
METOJI0B Kypca reometrpun 10—-11
KJIACCOB, CUCTEMAaTH3aI1sl 3HAHUI:
"O6beM MHOTOrpaHHuKa"

O6o6mrarormiee noproperue 11 moHsTHIA 1
METOJI0B Kypca reometrpun 10—-11
KJIaCCOB, CUCTEMATH3AIMs 3HAHWMN:
"ITnomaan MOBEpPXHOCTH U 0OBEMBI
KpyTJbIX Ten"

O6o06matomee moBTopenue 11 moHsTHii u
METOJI0B Kypca reometrpun 10—11
KJIACCOB, CUCTEMATH3AIMs 3HAHWMN:
"ITnomaan MOBEpXHOCTU U 00BEMBI
KpyTJbIX Ten"

HroroBast kKoHTpOIbHAs paboTa

[ToBTOpeHnue, 06001ICHNE,
cucTeMaTH3aIMs 3HaHUM.
[ToBTOpEeHME, 0600IICHUE U
cUcTeMaTH3aIus 3HaHUuH

Hcrtopus pa3BuTUs CTEPEOMETPUH KaK
HAYKH U €€ POJIb B PA3BUTHH
COBPEMEHHBIX HH)XEHEPHBIX U

bu6nmmoreka [IOK
https://m.edsoo.ru/

bu6mmoreka [IOK
https://m.edsoo.ru/

bu6mmoreka [IOK
https://m.edsoo.ru/
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98

99
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KOMITBIOTCPHBIX TEXHOJIOT U

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ poJib B pa3BUTUHU
COBPEMEHHBIX WH)XCHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTHI

Wcropus pa3BuTHS CTEpEOMETPUH KaK
HAyKH U €€ pOoJib B pa3BUTHN
COBPEMEHHBIX HH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

Hcropus pasBuTHs CTEpeOMETPUM KaK
HAyKH U €€ poJIb B pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

Hcropus pasBuTHs CTEpEOMETPUM KaK
HAyKH U €€ poJIb B pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

Hcropus pasBuTHs CTEpEOMETPUM KAK
HAyKH U €€ poJIb B pa3BUTUU
COBPEMEHHBIX HHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

Hcropus pasBUTHs CTEpEOMETPUM KaK
HAyKH U €€ POJib B Pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

bu6mmoreka [IOK
https://m.edsoo.ru/

bu6mmoreka [IOK
https://m.edsoo.ru/

Bbub6nuoreka [JOK
https://m.edsoo.ru/

Bbubnuoreka [JOK
https://m.edsoo.ru/




YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

Maremaruka. ['eomerpusi, 10-11: Yueb.my1s obmeobpazosar. yupexnenuit/ JI.C. ArtaHacsH,
B.®. byty3os, C.b. Kagomues u ap. — M.: IIpocsenienue, 2017.

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

I'eomerpust 10-11. JI.C.Atanacsu [locoOue st yaurens

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

http://www.fipi.ru/

http://multiurok.ru/

bubnuoreka I{OK https://m.edsoo.ru/

http://infourok.ru/

https://www.yaklass.ru/

U Ipyrue mudpoBbie 00pa3oBaTeNIbHBIC PECYPChI U pecypchl ceT MHTepHeT
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