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3AIIMCKA

['eomeTpust sBisieTcss OMHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHETO
o0miero oOpa3zoBaHus, TaKk Kak 00ECIeUnBaeT BO3MOXXHOCTh U3yUEHUS TUCIUTUINH
€CTECTBEHHO-HAYYHON HAIMPaBICHHOCTH W TPEAMETOB TYMAaHUTAPHOTO IIHKIIA.
[Tockonpky  JOrMYecKkoe  MBILUIEHHE,  (QOopMUpyeMOE€  IpU  U3Y4YEHUHU
00y4arolMMUCS OHATUHHBIX OCHOB I'€OMETPUH, MPHU J10KA3aTEIbCTBE TEOPEM U
MIOCTPOCHUH IIETIOYKH JIOTHUECKUX YTBEPKACHUN MPU PEIICHUH T€OMETPUUECKHUX
3aa4, yMEHHE BBIABUTATb U OMNPOBEPraTh THUIIOTE3bl HEMOCPEIACTBEHHO
UCIIOJIB3YIOTCS MPU PELIEHUH 3a/lad €CTECTBEHHO-HAyYHOTO IMKJIA, B YaCTHOCTHU
¢uznyeckux 3anad.

I{enb ocBoeHus mporpaMmMbl yueOHOro Kypea «I'eomerpus» Ha yriryOoaéHHOM
YpOBHE — pa3BUTHE WHIWBUIYAIBHBIX CIIOCOOHOCTEW OOydYalomMXcs mpu
U3YYEHUU T€OMETPUH, KaK COCTaBIIAIONIEH NMpeaIMeTHON obnactu «MaremaTuka u
uHdpopMmaTHKa»  dYepe3  oOecredeHrWe  BO3MOXKHOCTH  NpPUOOpeTeHus U
UCIOJb30BaHUsl Oosiee TIyOOKMX TEOMETPUYECKUX 3HAaHUM U JEWCTBUH,
CHeU(pUIHBIX TEOMETPUU, H HEOOXOIUMBIX JIJISl YCHEIIHOTO MPOECCHOHATBHOTO
o0Opa3oBaHMsl, CBSI3aHHOTO C UCIIOJIB30BAHUEM MATEMATUKH.

[TpuopureTHpIMH 3aJadyaMu Kypca TE€OMETPUH Ha YTIIyOJIEHHOM YpPOBHE,
pacIIMPSIIOUIMMH U YCUJIMBAIOIIUMU KypC 6a30BOr0 ypOBHS, SIBJISIFOTCS:

paciiipeHue NMpeACTaBIEeHUsI O T€OMETPUU KaK YaCTU MUPOBOI KyJIbTYpbI U
dbopMupOBaHrE OCO3HAHUS B3aMMOCBSI3H T€OMETPUH C OKPYKAIOITIM MHPOM;

dbopMupoBaHrE TMpPEACTaBICHUS O TMPOCTPAHCTBEHHBIX (UTYpax KaK o
BOXHEHMIIMX MaTeMaTHYECKUX MOJENSX, MO3BOJSIONIMX OINUCHIBaTh U HU3y4daThb
pa3HbI€ SIBICHUS OKPY’KAIOLEr0 MUPA, 3HAHUE MTOHATUITHOIO armnapara 1o pasaeiny
«CtepeomeTpus» yueOHOro Kypca reOMeTpuH;

dbopMupoBaHHEe  yMEHHUS ~ BIAJCTh  OCHOBHBIMH  TOHATHAMH O
IPOCTPAHCTBEHHBIX (UTypaX U HMX OCHOBHBIMH CBOWCTBAMH, 3HaHHE TEOPEM,
dopMyll U yMEHHE UX NPUMEHSTb, YMEHMs JOKa3bIBaTh TEOPEMbl M HAaXOJUTh
HECTaHJIapPTHBIE CIIOCOOBI pEeIIeHUs 3a]1a4;

dbopMupoBaHrE YMEHHUs paclio3HaBaTh HAa YepTekKax, MOJACIAX U B peaJbHOM
MHUpPE MHOTOTPAHHUKH M Tela BpAILEHUS, KOHCTPYHUPOBAaTh T'€OMETPHUECKHE
MO/JICIIH;

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

dbopMupoBaHre yMEHHS BIAJE€Th METOJAaMHU JO0Ka3aTEeIbCTB U aJITOPUTMOB
pellIeHus], YMEHUsI UX NPUMEHSITh, MPOBOJUTH OKA3aTEJIbHBIE PACCYXKIECHUS B
XOJI€ pELICHUs CTEPEOMETPUUYECKUX 3a/1a4 U 337a4 C IPAKTUYECKUM COJIEP)KaHUEM,
(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
dbopMHpOBaHUE  JIOTMUECKMX YMEHMH  pachpenensieTcs He  TOJbKO 110
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  auddepeHnmanuvi  oOOy4eHHs,  TOCTPOCHHS
WHIUBUIYAbHBIX ~ 00pa30BaTeIbHBIX MpOrpaMM, OOECHeuuTh YIIIyOJIEHHOE
U3Yy4YEHUE 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. [lapayyienbHOCTh TIIOCKOCTEN: NapajuleIbHbIE
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 nupamubl. lIpaBuibHBIE MHOTOIpaHHUKH: IPaBUJIbHAS IIpU3Ma U



IIpaBWJIbHAS IHMPAaMHUIA, TPAaBUIbHASA TPEYroJIbHAs IHPAaMHMAA W IPaBUIIBHBIN
TeTpasap, KyO. IlpeacraBneHue O MpaBUWIIBHBIX MHOTOIPAaHHUKAX: OKTadp,
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 MATEMATUUYECKUX 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, UCCIIEOBAHUE
10 YCTAaHOBJICHUIO OCOOEHHOCTEN MAaTeMaTHYEeCKOro 00beKTa, SIBJIICHU, IpoLecca,
BBISIBJICHUIO 3aBUCUMOCTEHN MEXKITy 00bEKTaMU, SIBICHUSIMU, 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

HanmeHoBaHMe pa3je/ioB U TeM
NporpamMMbl

Bgenenue B CTCPCOMETPHUIO

B3anMHOE pacnosiokeHue NpsIMbIX B
IIPOCTPAHCTBE

[TapamienbHOCTD IPSIMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE

[lepneHIUKyYISPHOCTD MPSAMBIX U
MJIOCKOCTEN B MPOCTPAHCTBE

VYTrael ¥ paccTosIHUA
MHororpaHHuku
Bekropsl B IpocTpaHCcTBE

[ToBTOpeHnue, 06061IeHNE U
cucTeMaTu3alus 3HaHu

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

Koan4yecTBO 4acoB

Bcero

23

25

16

12

102

KoHTpoJbHbIE
padoThbI

IIpakTHyeckue
padoThI

JyekTpoHHbIe (HU(POBHIE)
o0pa3oBaTe/IbHbIC PeCypChl

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/
https://ege.sdamgia.ru

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/
https://ege.sdamgia.ru




11 KJTACC

HaumeHoBaHue pa3ieioB U TeM
NMPOrpaMMbI

Ne i/

Ananutndeckas reoMeTpusa

[ToBTOpenue, o6o0IIEHNE 1
crucTeMaTu3alus 3HaHUI

O0BEM MHOTOTpaHHHKA

Tena BpaieHus

[Tnomaan moBEpXHOCTU U OOBEMBI
KPYTJIBIX TEI

JBroxeHus

[ToBTOpenue, o6o0IIeHNE 1
cUCTEMaTU3allis 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPO'PAMME

KoanuyecTBO 4acos

Bcero

15

15

17
24

17

102

KonTpoJbHble
padoThbI

IIpakTHyeckne
padoThI

DJIeKTpOHHbIe (LM (ppOoBbIE)
o0pa3oBaTe/IbHbIC PeCypChl

https://resh.edu.ru/subject/17/11/
https://ege.sdamgia.ru

https://resh.edu.ru/subject/17/11/
https://urok.sdamgia.ru

https://resh.edu.ru/subject/17/11/
https://ege.sdamgia.ru
https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/
https://urok.sdamgia.ru

https://resh.edu.ru/subject/17/11/

https://urok.sdamgia.ru

https://resh.edu.ru/subject/17/11/
https://ege.sdamgia.ru







IHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Koan4yecTBO 4acoB

Ne
T
wn eMa ypoKa Beero KonTpoabHbie
padoThI

OCHOBHBIE TIpaBUIIa U300PaKEHHUSI
Ha PUCYHKE TIOCKOCTH,
napaiyiCJIbHBIX MPAMBIX
(0Tpe3KoB), cepeANHBI OTPE3Ka

[ToHsATHS CTEpeOMETPHUH: TOUKA,

npsiMasi, III0CKOCTb,

npocTpancTBO. OCHOBHBIE

npaBuiIa n300paskeHus Ha 1 0
PHUCYHKE TJIOCKOCTH,

HapajuIebHBIX MPSIMBIX

(0Tpe3KoB), cepeIMHbI OTPEe3Ka

[TonsATHA: nepecekaromuecs
IUIOCKOCTH, IIEPECEKAIOIIUECS
psiMasi U IJI0CKOCTb;
HOJIyIIPOCTPAHCTBO

[MonsTus: mepecekaromumecs
IUIOCKOCTH, IIEPECEeKarOIHecs
npsiMasi ¥ MII0CKOCTb;
HOJyTIPOCTPAHCTBO
MHoTrOorpaHHHKH, H300paskeHHEe
IPOCTEHIITNX MPOCTPAHCTBEHHBIX 1 0
¢Guryp, HeCyIecTBYIOIINX

IIpakTHYeckue
padoThI

Jlara
U3YYeHHS

DJIeKTpOHHbIe HU(pPOBBIE
o0pa3oBaTe/IbHbIC PeCypChl

https://urok.sdamgia.ru

https://resh.edu.ru/subject/17/10/
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10

11

00BEKTOB

MHororpaHHuKH, H300pakKeHHE
MPOCTEHIINX MPOCTPAHCTBEHHBIX
buryp, HeCyIeCTBYOIINX
00BEKTOB

AKCHOMBI CTEPEOMETPUH U
nepBbIE CIECACTBUS U3 HUX

AKCHOMBI CTEPEOMETPUH U
NEPBbIE CJIECACTBUS U3 HUX

AXCHOMBI CTEPEOMETPUH U
HIepBBIE CICACTBUS U3 HUX.
CriocoObI 3a1aHusI IPSIMBIX U
IUIOCKOCTEH B MIPOCTPAHCTBE.
O603HaueHus NpAMbIX U
IJIOCKOCTEN

N3o06paxkenue ceueHuit
nUpaMUIbl, KyOa U IPU3MBI,
KOTOpBIE ITPOXOJAT YEPE3 UX
pé6pa. U3obpaxenue
nepeceyeHusl Moy YeHHbIX
IJI0CKOCTeN. PackpammBanue
MIOCTPOEHHBIX CEYEHUN Pa3HbIMU
LBETAMHU

N3o0paxenue ceueHuit
nUpaMuIbl, KyOa U IPU3MBI,
KOTOpPBIE POXOAT YEPE3 UX
pé6pa. N3obpaxenue
NepeCeYEeHMs TOTYUEHHBIX
IJI0CKOCTEN. PackpammBanue

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/
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13

14

15

16

17

MOCTPOCHHBIX CEUCHUM Ppa3sHbIMU
OBETaMH

N300pakeHre ceueHnit
MUPaMUJIBL, KyOa U IPU3MBIL,
KOTOpPBIE MTPOXOIAT Yepe3 ux
pébpa. NM3obpaxenue
NEPCCCUCHUS MOJTYYCHHBIX
mockocrel. PackpammuBanue
IMOCTPOCHHBIX ceueHuu Pa3sHbBIMU
[[BETaMU

N3o6paxkenune ceueHuit
nUpaMU/Ibl, Ky0a U IPU3MBI,
KOTOpPBIE IPOXOJAT Yepes3 Ux
pé6pa. U3obpaxenue
nepeceyeHus! MoTyYeHHbIX
IJI0CKOCTe. PackpammBanue
MOCTPOCHHBIX CEUCHUN Pa3HBIMU
[[BETaMU

Merton cnenoB A MOCTPOCHUS
CEeUeHUI

Meropn ciie0B A1 IOCTPOEHUS
ceyeHnid. CBOMCTBA NepecedeHU 1 0
IPSIMBIX U IJIOCKOCTEN

Mertoa cie10B Ui HOCTPOCHHUS
ceyeHnid. CBOMCTBA NepecedeHU 1 0
IPSIMBIX U IJIOCKOCTEH

[TocTpoeHue ceueHui B

nupamuje, Kyoe mo TpéM Toukam 1 0
Ha péopax. Co3/1aHNe BHIHOCHBIX

https://urok.sdamgia.ru

https://resh.edu.ru/subject/17/10/
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https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/




18

19

20

21

22

23

24

YEpTEkKEU U 3aIUChH 11aroB
MTOCTPOEHUS

[TocTpoeHue ceueHui B
nupaMuje, Kyoe mo TpéM Toukam
Ha pé6pax. Co3maHne BEHIHOCHBIX
YEpTEkKEU U 3aIKUChH 11aroB
MOCTPOEHUS

[TocTpoeHue ceueHui B
nupaMmuje, Kyoe mo TpéM Toukam
Ha pé6pax. Co3maHne BEHIHOCHBIX
YEpTEkKEU U 3aIKUCh 11aroB
MOCTPOEHUS

[TocTpoeHue ceueHui B
nupamuje, Kyoe mo TpéM Toukam
Ha pé6pax. Co3maHne BEHIHOCHBIX
YEpTEkKEU U 3aIKUChH 11aroB
MOCTPOEHUS

[ToBTOpEHNE TUTAHUMETPUH:
Teopema 0 mponoOpIMOHATBHBIX
otpeskax. [logobue
TPEYTONBLHUKOB

[ToBTOpEHNE TUTAHUMETPUH:
Teopema Menenas. Pacuersl B
CEYEHHMAX Ha BHIHOCHBIX
yeprexax. Mctopus pazsurus
IJIAHUMETPUU U CTEPEOMETPUHI

KonTtponbHas pabora "AKCHOMBI
crepeomerpun. Ceuenns"

BzaumHoe pacrnionoxxenue

19.10.2023
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26

27

28

29

IPSIMBIX B IPOCTPAHCTBE.
CkpemuBaroiuecs fnpsimMble.
[Ipu3Haky ckpemuBarOmuXcs
npsimbixX. [lapanienbHble npsimbie
B IIPOCTPAHCTBE

Teopema o CylecTBOBaHUU U
€UHCTBEHHOCTH IIPSIMOU
NapaJuIeIbHON TaHHOM IPSIMOI,
MPOXOIALLIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKaIIeH Ha
JTaHHOU mpsimoit. JlemMma o
NEePECCUCHHUH MapaJUIeIbHBIX
MPSIMBIX IJIOCKOCTBIO

[TapamienbHOCTB TPEX NPSIMBIX.
Teopema 0 TpEX mapanneabHbIX
npsiMbIxX. Teopema o
CKPEIIUBAIOIIUXCS MPSMBIX

[TapaistensHOE MPOEKTUPOBAHUE.
OcCHOBHBIE CBOMCTBA

napajuIeIbHOTO MPOSKTUPOBAHUSI.

N3o00pakeHune pa3HbIX (GUTYp B
napajuieIbHOW IPOCKITHH

[lenTpanbpHas nmpoekuus. Yroi ¢
COHaIpaBJICHHBIMU CTOPOHAMM.
VYron Mexay npsMbIMH

3amauy Ha IOKa3aTeabCTBO U
HCCIIeI0OBaHNeE, CBsI3aHHEIE C
PacCIOIOKEHNUEM TIPSIMBIX B
MIPOCTPAHCTBE

https://urok.sdamgia.ru

https://resh.edu.ru/subject/17/10/

https://urok.sdamgia.ru

https://resh.edu.ru/subject/17/10/
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30

31

32

33

34

35

[TonsTHs: mapannenbHOCTh
IIPSIMOM U IIOCKOCTH B
npocrpaHctse. [Ipu3Hak
NapaJUIEIbHOCTH NPSMOU U
miockoct. CBOMCTBA
NapajieIbHOCTH MPAMOUN 1
IUIOCKOCTH

I'eomerpuueckue 3agaun Ha
BBIYUCJICHUC U JOKAa3aTCIbCTBO,
CBSI3aHHBIE C MMapaJJIIIbHOCTHIO
MPSIMBIX U TIJIOCKOCTEH B
MPOCTPAHCTBE

IToctpoenue ceuenus,
MIPOXOJISIIETO Yepe3 JaHHYIO
NpSIMYIO Ha YepTEkKE U
NapajuiebHOTO JPYTOn MPSAMOI.
Pacuér orHOMmEHMI

[TapannensHas npoexkuus,
IMPUMCHCHHUEC I TOCTPOCHUA
cedyeHuit Kyoa u
napasienenunena. CBorcTBa
napasuieNienune1a u Ipu3Mbl

[TapaynnenbHbIE MITOCKOCTH.
[Ipu3Haku napanienbHOCTH JBYX
IJIOCKOCTEMN

Teopema 0 napajIeIbHOCTH U
€AMHCTBEHHOCTH IIJIOCKOCTH,
IIPOXOJSIEH Yepe3 TOUKY, He
MPUHAIICKALLYO TaHHOMN

https://ege.sdamgia.ru

https://urok.sdamgia.ru

https://ege.sdamgia.ru
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37

38

39

40

41

42

43

IIJIOCKOCTH U CJIICACTBHA U3 Hee

CBolicTBa napauiesibHbIX
IJIOCKOCTEN: O MapajuIeIbHOCTH
NPSIMBIX [IEPECCUEHUS IPU
MEePECEUECHHUH JIBYX NapaJlIeIbHbIX
IJIOCKOCTEN TPEThEN

CBolicTBa napauiesIbHbIX
MJIOCKOCTEH: 00 oTpe3kax
napajuIeNbHBIX MPSIMBIX,
3aKTIOUYEHHBIX MEXITY
napajjiCJIbHbIMU IJIIOCKOCTAMU; O
[IEPECCYCHUU NIPSAMOU C ABYMS
napajajiCJIbHbBIMHA IJIIOCKOCTAMU

[ToBTopenue: Teopema [udaropa
Ha IUIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPHUS
IPSIMOYTOJIBHOTO TPEyTOJIbHUKA

CaoiicTBa Ky0a u
IPAMOYTOJIBHOTO
napaJuleenuneaa

Brruncnenue nauH OTPE3KOB B
Ky0Oe U psIMOYTOJIEHOM
napajulieJenumneie
[leprieHAMKYASAPHOCTH MPAMOMN 1
wiockocTH. [Tpu3nak
NEPIICHIUKYIIPHOCTU MPSIMON U
IUIOCKOCTH

[leprieHAMKYISAPHOCTH MPAMOMN 1

https://resh.edu.ru/subject/17/10/
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45

46

47

48

49

50

51

52

mockocty. [Ipusnak
NEPIEHANKYISIPHOCTU IIPSIMOHN U
IUIOCKOCTH

Teopema o CyliecTBOBaHUU U
€IMHCTBEHHOCTH IPSIMOiA,
MPOXOIALLEH Yepe3 TOUKY
MIPOCTPAHCTBA U
MEPICHINKYISIPHOMN K INIOCKOCTH

IImockoctu n MNEPNCHAUKYJISIPHBIC
UM IIPSAMBIC B MHOTOTpaHHUKAX

[ImockocT U nepneHIuKyJIpHbIE
UM IPSAMBIE B MHOTOI'PaHHHUKAX

[lepnieHuKyIsp U HAKJIOHHAS.
[TocTpoeHue neprneHuKyspa u3
TOUYKH Ha IPSIMYIO

[leprienAuKyIsIp ¥ HAKIOHHASL.
ITocTpoeHue neprneHuKysapa u3
TOUYKH Ha IPSIMYIO

Teopema o Tpéx
nepreHnKyapax (npsamas u
oOpatHasi)

Teopema o Tpéx
HepHeHAnKyIpax (npsamas u
obOpaTHas)

Yros MexXay CKpeIUBaOIUMUCS
PSIMBIMH

[Touck neprneHaAuKyYISIPHBIX
IPSIMBIX C TOMOIIBIO

https://ege.sdamgia.ru
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54

55

56

57

58

59

60

61

NEPIEHUKYIISAPHBIX TUIOCKOCTEN
OpToroHanbHOE IPOEKTUPOBAHNE

[Toctpoenue ceuenuii kyoa,
IPU3MBI, TPABUIBHON MHUPaMU/IbI
C IMTOMOUIBIO OPTOTOHAIBHOMN
POCKIIH

[Toctpoenue ceuenuii kyoa,
IPU3MBI, TPABUIBHON MHUPaMU/IbI
C IMTOMOUIBIO OPTOTOHAIBHOMN
POCKIIH

CummeTpus B IPOCTPAHCTBE
OTHOCHTEJIBHO TIOCKOCTH.
[ImockocTu cummerpuit B
MHOTOT'paHHHKaX

[Ipu3Hak nepneHaAuKyIsIPHOCTH
OPSMOM U TIOCKOCTH Kak
CJIEJICTBUE CUMMETPUU

[IpaBuIBEHBIE MHOTOTPAHHUKH.
Pacuér paccTosiHuii OT TOUKH 10
ILUIOCKOCTH

[IpaBusIbHBIE MHOTOTPAHHHKH.
Pacuér paccTosiHuii OT TOUKH 10
IJIOCKOCTH

CriocoObl OMyCTHTD
NEePHEHANKYIISIPbl: CHMMETPUS,
CIBHI TOYKH MO MapaJICIbHON
IPsIMOi

CaBur no HenapamieabHON

17.01.2024
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62

63

64

65

66

67

68

69

IIPSIMOM, U3MEHEHHE PACCTOSTHUI

KonTtponbHas padora "B3anmuoe
pacnoyioKeHue NpsIMbIX U
IJIOCKOCTEN B MpocTpaHcTBe"

[ToBTOpEHME: yrOa MEK Iy
MPSIMBIMH Ha TJIOCKOCTH,
TPUTOHOMETPUS B IPOU3BOJIIBHOM
TPEYTOJIbHUKE, TEOpEMA
KOCHHYCOB

[ToBTOpEHME: yrom Mex Iy
CKpCIIUBAIOMNUMUCS ITPAMBIMU B
IIPOCTPAHCTBE

I'eomerpuueckue MeToabl
BBIYHMCIICHHS YTJIa MEXTY
MPSIMBIMU B MHOTOTPaHHHUKAX

JIByrpannsiii yrosa. CBOINCTBO
JIMHEHHBIX YIJIOB JBYT'PAHHOIO
yria

[leprieHquKyNSIpHBIE MIOCKOCTH.
CBoiicTBa B3aUMHO
NEPICHIUKYISIPHBIX TUIOCKOCTEH

[Ipu3Hak nepneHaAuKyISIPHOCTH
IJIOCKOCTEM; TeopemMa o0 MpsiMOi
nepeceyeHust IByX MiIoCKoCTel
NEPIICHIUKYISIPHBIX TPETheil
TUIOCKOCTH

[IpssMOyTONIBHBIN
napajuiesenumnes; Kyo;

22.01.2024
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71

72

73

74

75

76

U3MEPEHMs], CBOMCTBA
IIPSIMOYT'OJIBHOTO
napajuleJIenuIe1a

Teopema o auaroHanm
PSIMOYTOJIBHOTO
napaJuieNienumne1a u CIeCTBUE U3
Hee

CrepeomeTpuyeckue u
MPUKIIATHBIC 33]Ia4H, CBI3aHHbBIE
CO B3aMMHBIM PACTIONIOKEHUEM
MMPAMBIX U TIJIOCKOCTU

[ToBTOpEHME: CKPEIINBAIOIIHECS
npsIMbIe, TTApAIIJICITEHBIC
TUTOCKOCTH B CTaHJIAPTHBIX
MHOT'OT'paHHHKaX

[Tapa mapanienbHbIX MIOCKOCTEN
Ha CKPELIUBAOIIUXCS MPSMBIX,
paccTOsIHUE MEXTY
CKPEIIUBAIOIIUMHUCS TIPSIMBIMU B
MPOCTBIX CUTYAIUSIX

PaccTosiHHEe OT TOUKH 1O
MJIOCKOCTH, PACCTOSTHUE OT
IPSIMOM 10 TUIOCKOCTH

Brruucnenue paccTosHUN MEXTy
CKPELIMBAIOIIMMHUCS IPSIMBIMU C
IIOMOUIBIO NEPIEHANKYIIIPHON
IUIOCKOCTH

TpéxrpaHHblid yroj, HEpaBeHCTBA
JUISl TPEXTPaHHBIX YIVIOB. Teopema

https://resh.edu.ru/subject/17/10/
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78

79

80

81

82

83

84

85

86

87
88
89

[Mudaropa, TeopeMbl KOCUHYCOB U
CHUHYCOB AJIs1 TPEXTPAHHOIO yTia
DNIeMEeHTHI ChepUIeCcKOi
TEOMETPHH: T€OIE3UYECKUE JINHNN
Ha 3emuie

KonTponbHas padorta "YTiiel u
pacctostHus"

Cucremaruzanus 3HaHUN
"MHOrOrpaHHMK 1 €ro 3JIeMEHTHI"
[Iupamupa. Buasl nupamu.
[IpaBunbHas nupamuna

[Ipusma. IIpsamas n HakIOHHASA
npusmel. [IpaBuiibHas npusma
[IpssmMoit napaienenunesn,
IIPSIMOYTOJIBHBIN
napajuiesenumnesn, Kyo

BbrlyKiible MHOTOTPaHHUKH.
Teopema Dinepa

Brinykiible MHOTOTpaHHUKH.
Teopema Ditnepa. [IpaBunbHbIC U
MONyTPaBUIILHBIE MHOTOTPAHHUKHU

KonTtponsHas padora
"MHororpaHHuku"

[TonsaTHe BEeKTOpa Ha MIOCKOCTU U
B IIPOCTPAHCTBE

CymMa BEKTOpPOB
Pa3HocTh BEKTOPOB

[IpaBuio mapannenenunena

29.02.2024

18.03.2024

21.03.2024
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91

92

93

94
95
96
97

98

99

100

101

102

YMHOXEHUE BEKTOpa Ha YHCIIO

Paznoxxenue Bekropa o 0azucy
TpEX BEKTOPOB, HE JIEKAIINUX B
OJIHOM TIJIOCKOCTH

CkansipHO€ NMPOU3BEICHNE

Brruncnenue yria mexmy
BEKTOpPAaMHU B IPOCTPAHCTBE

[Ipocreiiiue 3a7a4u ¢ BEKTOpaMu
[Ipocreitmue 3agaun ¢ BEKTOpaMu
[Ipocreiiiue 3a7a4u ¢ BEKTOpaMu
[Ipocreitmue 3agaun ¢ BEKTOpaMu

O00011eHNE U CUCTEMATU3ALMS
3HAHUH

OO0001IEHUE U CUCTEMATU3ALIMS
3HAHUHN

Hrorosast KOHTpOJIbHAS paboTa

HroroBast kKoHTpOIbHAs paboTa

O0001IEHUE U CUCTEMATU3ALIMS
3HAHUHN

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

22.05.2024

25.05.2024

27.05.2024
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11 KJTACC

Ne

wn Tema ypoka

[ToBTOpEHUE TEMBI
"Koopaunatsl BeKTOpa Ha
IUIOCKOCTH U B
npocTpaHcTse"

[ToBTOpEHUE TEMBI
"CkaysipHoe
MIPOU3BEJICHUE BEKTOPOB"

[ToBTOpEHME TEMBI
"Bpruncienue yria
MEXIy BEKTOPAMH B
npocTpaHcTBe"

[ToBTOpEeHME TEMBI
"VpaBHeHHE MPSIMOH,
MPOXOJIAIIEH yepe3 ABe
TOYKH"

YpaBHEHHE IUIOCKOCTH,
HOpMaJIb, yPaBHEHHUE
IJIOCKOCTH B OTpE3Kax

YpaBHEHHE IIIIOCKOCTH,
HOpMaJlb, ypaBHECHUE
IJIOCKOCTH B OTPE3Kax

BektopHoe npousBeneHue

JInneliHble HEPABEHCTBA,

KoanuecTBo 4acoB

Bcero

KonTpoJbHbie
padoThI

IIpakTHYeckue
padoThbI

Jlara
U3YYeHHS

DJIeKTpOHHbIe HU(POBBIE
o0pa3oBaTe/IbHbIE peCypChl

https://urok.sdamgia.ru

https://ege.sdamgia.ru

https://fipi.ru/?ysclid=1lhgh1kci7281609380

https://urok.sdamgia.ru

https://ege.sdamgia.ru

https://urok.sdamgia.ru

https://fipi.ru/?ysclid=1lhgh1kci7281609380

https://urok.sdamgia.ru




10

11

12

13

14

15

16

JIMHENHOE
MIPOTPaMMHUPOBAHUE

JIuHeiiHbIe HEPaBEHCTBA,
JIMHEWHOE
IporpaMMHUpOBaHUE

AHanutnyeckue METOAbI
pacyéra yria Mexmay
IPSIMBIMH B
MHOTOIPAaHHHKAX

AHanutnyeckue METOAbI
pacyéra yria Mexmay
IJIOCKOCTSIMH B
MHOTOI'PAHHHUKAX

dopmyia paccTosIHUSA OT
TOYKH OO0 IINIOCKOCTH B
KOOpAMHATAX

Haxoxnenue paccrossHuin
OT TOYKH JI0 TJIOCKOCTH B
KyOe

Haxoxnenue paccrossHui
OT TOYKH J0 IJIOCKOCTH B
[IPaBUJILHOM MUPAMUJIEC
KoHnTtponbHas pabota
"AHanmuTH4ecKas
reomeTpus"

Ceuenust
MHOTOTPaHHUKOB:
CTaHJapTHbIE

03.10.2023
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20
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MHOT'OI'paHHUKN

Ceuenns
MHOTOT'PAaHHUKOB: METOJ]
CIIEZIOB

Ceuenus
MHOTOTPaHHHUKOB:
CTaHJIApTHBIE IIOCKOCTH,
MEepeCceUCHUs IPSAMBIX U
IIOCKOCTEeM

[TapannenbHbIe IPsIMBIE U
IUIOCKOCTH:
napaJielibHble CEUCHUS

[TapamienbHbIe IPSIMBIE U
TUIOCKOCTH: PACUET
OTHOIIEHUI

[TapamnenbHble IPSIMBIC U
IJIOCKOCTH: YIJIBI MEXIY
CKPEILIUBAIOLIMMUCS
IPSIMBIMU

[lepnennukynsipHble
IPSIMBIE U TNIOCKOCTH:
CTaHJapTHbIE NIapbl
NEPIEHANKYJISIPHBIX
IJIOCKOCTEN M MPSIMBIX,
CUMMETpUHU
MHOTOTPaHHHUKOB
[IepnieHauKysIpHBIE
IIPSIMBIE U IUIOCKOCTH:
TEOpeMa O TPex

11.10.2023

https:/fipi.ru/?ysclid=Ilhgh1kci7281609380

https://resh.edu.ru/subject/17/11/

https://urok.sdamgia.ru

https://urok.sdamgia.ru

https://ege.sdamgia.ru

https://resh.edu.ru/subject/17/11/

https://ege.sdamgia.ru




24

25

26

27

28

29

30

HEPHEHINKYIIAPAX
[lepnieHaAMKyASIpHBIE
IpsIMbIE U TTIOCKOCTH:
BBIYUCIICHUS ITH B
MHOTOTpaHHHKaX

[ToBTOpenue: mnomanu
MHOTOYTOJIbHUKOB,
bopMyIIBI 1S TUTOTTIA/ICH,
co00paxkeHus! MOA00us
[ToBTOpenue: mnomanu
MHOTOYTOJILHUKOB,
bopMyIIBI 1S TUTOTTIA/ICH,
COOOpakeHHS TIOT00MS
[ToBTOpenue: mnomanu
MHOTOYTOJLHUKOB,
bopMyIIBI 1S TUTOTTIA/ICH,
COOOpakeHHS TIOT00MS
IInmomanu ceuenui
MHOTOTPAaHHUKOB:
IJIOIIAAN TOBEPXHOCTEH,
paspe3aHus Ha 4acTH,
COOOpakeHUS TIOT00MS

IInmomanu ceuenuit
MHOTOTPAaHHUKOB:
IJIOIIAAN TOBEPXHOCTEH,
pa3pe3aHusi Ha 4acTH,
COOOpakeHUS TI0I00MS

KonrtponsHas padora
"[ToBTOpEHME:

11.11.2023

https://urok.sdamgia.ru

https://ege.sdamgia.ru

https://urok.sdamgia.ru

https://ege.sdamgia.ru

https://urok.sdamgia.ru

https://fipi.ru/?ysclid=Ilhgh1kci7281609380

https://ege.sdamgia.ru




31

32

33

34

35

36

37

38

MHOTOTpaHHHMKH, CEUYEHUS
MHOTOTpaHHHUKOB"

0O0BéM Tema. O0beM
IPSIMOYTOJIBHOTO
napaiesienumne1a

3amaun 00 yABOCHUH
Ky0Oa, 0 KBajJpatype Kyoa;
O TPUCEKIUH yTIIa
CrepeomMerpuueckue
3aJa4u, CBSI3aHHBIC C
00BEMOM
IPSIMOYTOJIBHOTO
napaJuleenumneaa

[Ipuxnagueie 3axaun,
CBSI3aHHBIE C
BBIYMCJICHHEM 00BEMA
MPSIMOYTOJIBHOTO
napajuiesenumnea

O0BEM MPSAMON MTPU3MBI

Crepeomerpuueckue
3aJ1a4u, CBSI3aHHBIE C
BBIYHCIICHHEM 00BEMOB
IIPSIMOM TIPU3MBI
[Ipuknaansie 3a1a4u,
CBsI3aHHBIE C 00BEMOM
IIPSMOU IPU3MBI
Brruncnenue 006EMOB
TEJ C IIOMOIIBIO

https://resh.edu.ru/subject/17/11/

https://ege.sdamgia.ru

https://ege.sdamgia.ru

https://ege.sdamgia.ru

https://ege.sdamgia.ru

https://ege.sdamgia.ru

https://ege.sdamgia.ru

https://urok.sdamgia.ru




39

40

41

42

43

44

45

ONPEAEIEHHOTO
uHTerpana. O0bEm
HAKJIOHHOW NPU3MBI

Brrunciienue 006MOB
TEJ C IIOMOIILBIO
ONPEAEIEHHOTO
uHTerpana. O0bEM
UpaMU/IbI

®opmyna oobEMa
nupamuzpl. OTHOILICHHE
00BEMOB MHUpPaAMUL C
OOIINUM YTIJIOM

dopmyra o0bEMa
nupamupl. OTHOILICHHUE
00BEMOB MTHPAMUTI C
OOIINM YTJIOM

CrepeomeTpuyeckue
3aJ1a4M, CBI3aHHBIC C
00BEMaMH HAKIIOHHOM
IPU3MBbI

CrepeomeTpuyeckue
3aJ1auM, CBA3aHHBIC C
o0BEMamMu HpaMUIbI

[Ipukitagueie 3aga4u 1o
teme "OOBEMEI TEI",
CBSI3aHHBIE C 00BEMOM
HaKJIOHHOUW PU3MBI

[Ipukitagueie 3aga4u 10
TeMe "OO0BEMBI TET",

https://ege.sdamgia.ru

https://urok.sdamgia.ru

https://resh.edu.ru/subject/17/11/

https://ege.sdamgia.ru

https://urok.sdamgia.ru

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/




46

47

48

49

50

51

52

53

CBSI3aHHBIE C 00BEMOM
TUPAMUJIBI

[Ipumenenne 0ObEMOB.
Beruuciienue pacctosiHus
JI0 TUTOCKOCTH

KonTtponsHas padora
"OO6BEM MHOTOTpaHHUKA"

Humuaapuueckas
MTOBEPXHOCTb,
oOpasyrorue
UWJIMHIPAYECKOMN
MOBEPXHOCTH

Hunuaap. [pamon
KpyTOBOW LIUJIUHAP.
Ilnomaae moBepxHOCTH
HUIMHAPA

Konnueckas
IIOBEPXHOCT,
00pa3yroIime KOHHIEeCKOU
noBepxHocTu. Konyc

Ceuenue koHyca
IUIOCKOCTBIO,
NapajyieabHOM MIIOCKOCTH
OCHOBaHUS

Y ceu€HHBIN KOHYC.
N3006pakeHue KOHYCOB U
YCE4EHHBIX KOHYCOB

[Tnomane OOKOBOM

20.12.2023

23.12.2023

13.01.2024

https://urok.sdamgia.ru

https://ege.sdamgia.ru

https://urok.sdamgia.ru

https://ege.sdamgia.ru

https://urok.sdamgia.ru

https://ege.sdamgia.ru

https://ege.sdamgia.ru

https://ege.sdamgia.ru




54

55

56

57

58

59

60

61

MTOBEPXHOCTHU U MOJHOU
MMOBEPXHOCTU KOHYCa

[Tnomane OOKOBOM
TIOBEPXHOCTH M TIOJTHOMN
MOBEPXHOCTH KOHYCa

CrepeomMerpuueckue
3a/1a4u Ha
JI0Ka3aTesIbCTBO U
BBIYHCIICHHE,
MOCTPOEHUEM CEUEHUN
HWIMHAPA, KOHYyCa
CrepeomeTpuyeckue
3a/1a4u Ha
JI0Ka3aTelIbCTBO U
BBIYHCIICHHE,
MIOCTPOEHUEM CEUEHU I
HWIMHAPA, KOHYyCa

[Ipuknaansie 3a1a4u,

CBA3aHHLBIC C UJIIMHAPOM

[Ipuxnagueie 3axaun,

CBA3aHHBIC C TUJIMHAPOM

Cdepa u map
[Tepeceuenue chepsl u
rapa ¢ TIOCKOCTBIO.
Kacanue mapa u cepbl
IUTOCKOCTBI0. By u
n300pakeHue mapa

[Tepeceuenue cdepsl u

https://ege.sdamgia.ru

https://ege.sdamgia.ru

https://urok.sdamgia.ru

https://urok.sdamgia.ru

https://ege.sdamgia.ru

https://urok.sdamgia.ru

https://ege.sdamgia.ru




62

63

64

65

66

67

mapa ¢ MIOCKOCTHIO.
Kacanue mapa u cepbl
IJIOCKOCTBIO. Bua n
n300paKeHne mapa

YpaBHenue chepsl.
[Mnomans chepsr u e€
qacTei

CummeTtpust chepsl 1
rapa
CrepeomMerpuueckue
3a7a4d Ha
JI0Ka3aTeIbCTBO U
BBIYHCJICHHE, CBA3AaHHbBIE
co cepoii u mapowm,
MOCTPOCHHUEM MX CCUCHHIM
IIJIOCKOCTBIO

CrepeomeTpuyeckue
3a/1a4u Ha
JI0Ka3aTesIbCTBO U
BBIYMCIICHHUE, CBSI3aHHBIE
co cepoii u mapowm,
IIOCTPOEHUEM UX CEUCHUI
IJIOCKOCTBIO

[Ipuknanuele 3aaauwy,
CBsI3aHHBIE cO chepoit u
apom

[ToBTOpEHME:
OKpPYHOCTb Ha
TUIOCKOCTH, BHIYUCIICHUS

https://resh.edu.ru/subject/17/11/

https://ege.sdamgia.ru

https://ege.sdamgia.ru

https://urok.sdamgia.ru

https://ege.sdamgia.ru

https://ege.sdamgia.ru




68

69

70

71

72

73

74

75

76

B OKPYHOCTH,
CTaHJapTHBIE TO00Ms

Pazanunbie koMOMHALIMH
TeJ BpalleHUs U
MHOTOTPaHHHUKOB

3amauu o Teme "Tena u
MOBEPXHOCTHU BpalieHus"

3anauu no teme "Tena u
MOBEPXHOCTH BpaleHus"

KonTponbHas pabora
"Tena 1 MOBEpPXHOCTH
BpauieHus"

O0BEM TIUIHHpA.
Teopema 06 00BEME
IPSIMOTO LUJIHH]IpA

Brrunciienne 006M0B
TE€JI C IIOMOIILI0
OIPEIENIEHHOTO
uHTerpana. OobpEm
KOHYyca

ITnomranu 00KOBOI U
IIOJIHOM ITOBEPXHOCTHU
KOHyCa
Crepeomerpuueckue
3a7a4H, CBSI3aHHbIC C
BBIUNCIIEHHEM 00HLEMOB
IWIAH]PA, KOHYCa

[Ipukiiagueie 3aga4u 10

13.02.2024

https://ege.sdamgia.ru

https://urok.sdamgia.ru

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://ege.sdamgia.ru

https://resh.edu.ru/subject/17/11/

https://urok.sdamgia.ru

https://ege.sdamgia.ru

https://ege.sdamgia.ru




77

78

79

teme "OO0BEMBI U
IJIOIIAAN TOBEPXHOCTEN

"

TCII

O0BEM mapa 1 mapoBoro
cektopa. Teopema 00
00Béme mapa. [Tnomanp
cdepsl.
CrepeoMerpuueckue
3a7a4H, CBSI3aHHBIE C
BBIUMCIICHHEM 00HEMOB
nrapa, mapoBoro
CErMEHTA U IMapOBOT0O
CeKTOpa

[IpukitagHeie 3aga4u 1Mo
teme "OO0BEMEBI TET",
CBSI3aHHBIC C 00BEMOM
nrapa ¥ riomaabo
cdepsl. CooTHOIICHUS
MEXTy TUTOIIAISIMU
ITIOBEPXHOCTEU U
00BEMaMH TOHOOHBIX TEN

ITonoGOHbIE TENA B
IPOCTPAHCTBE.
N3menenne o0bEMa pu
OA00HH.
CrepeoMerpuueckue
3a7a4H, CBSI3aHHBIE C
BBIUMCIICHHEM 00HEMOB
TEJ ¥ IIoNaae

https://urok.sdamgia.ru

https://resh.edu.ru/subject/17/11/

https://ege.sdamgia.ru




80

81

82

83

84

85

86

MMOBEPXHOCTEN

KoHnTtponbHas pabota
"ILnomaay moBepXHOCTH
U 00BEMBI KPYTIIBIX TET"

JIBM>KEHUS MPOCTPaHCTBA.
OtobOpaxeHusl.
JIBY>KEHUS U paBEHCTBO
¢uryp. O6mmme cBoicTBa
NBVKEHUN

Bunsl nBmkennii:
HapaJuIeIbHBIN IIEPEHOC,
LEHTpAJIbHAsl CAMMETPHUS,
3epKajJbHasi CAMMETPHS,
MOBOPOT BOKPYT MPSAMOit

[IpeobpazoBanus
nono6wust. [psmas u
chepa Ditnepa
I'eomerpuueckue 3agaun
Ha TIPUMEHEHUE
JIBUKCHHSI

KontponbHas padora
"BekTopsl B
npocTpaHcTse"

O06o00maroree
noBTopeHue 11 nouaruii
U METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMATHU3aLM
3HAHUM:

01.03.2024

13.03.2024

18.03.2024

https://urok.sdamgia.ru

https://ege.sdamgia.ru

https://ege.sdamgia.ru

https://resh.edu.ru/subject/17/11/

https://ege.sdamgia.ru

https://ege.sdamgia.ru

https://resh.edu.ru/subject/17/11/




87

88

89

90

"ITapaninenbHOCTb
IPSIMBIX U IIJIOCKOCTEM B
npocTpaHcTae"”

Oo6o061aroiee
noBTopeHue 11 nouaruii
Y METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMAaTHU3aLHs
3HaHUM: "BekTopsl B
npocTpaHcTBe"

Ob6o6marommee
noBTopenue 11 nmousaruii
U METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aIHs
3HaHui: "BekTopsl B
npoctpaHcTee"”

Oo6ob61aromee
noBtropenue 11 monsaruit
U METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aIHs
3HaHuii: "O0beM
MHOTOTrpaHHHKa"

O06o00maroree
noBtropenue 11 monsaruit
U METOJIOB Kypca
reometpun 1011
KJIACCOB, CUCTEMATHU3aLMs

https://ege.sdamgia.ru

https://ege.sdamgia.ru

https://ege.sdamgia.ru

https://urok.sdamgia.ru




91

92

93

94

95

96

3HaHuil: "O0bemM
MHOTOTrpaHHHKa"

O06o00maroree
noBTopeHue 11 nouaruii
U METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMATHU3aLMs
sgagui: "[lmomanu
MTOBEPXHOCTU U 00BEMBI
KpyIJibIX Ten"

Ob6o6marommee
noBTopenue 11 nmousaruii
U METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aIHs
sgaguii: "Ilmontaan
MOBEPXHOCTU M 0OBEMBI
KpyTJbIX Ten"

Hrtorosast KOHTpOJIbHAS
paborta

Hrorosast KOHTpOIbHAS
pabota

[ToBTOpeHnue, 060061IeHNE
A CUCTEMAaTH3aLNs 1 0
3HAHUHU

Ucrtopus pazBurtus
CTEpEOMETPUH KaK HAyKu
U e€ poJib B Pa3BUTHH
COBPEMEHHBIX

24.04.2024

25.04.2024

https://resh.edu.ru/subject/17/11/

https://reshuolymp.ru

https://urok.sdamgia.ru

https://resh.edu.ru/subject/17/11/

https://urok.sdamgia.ru

https://resh.edu.ru/subject/17/11/




97

98

99

100

VHKECHEPHBIX U
KOMIIBFOTEPHBIX
TEXHOJIOTUN

Hctopus pa3Burus
CTEpEOMETPUH KaK HayKU
U €€ poJib B Pa3BUTUH
COBPEMEHHBIX
WH)XCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUH

Hcropus passurus
CTEPEOMETPUHU KaK HAyKH
U €€ poJib B Pa3BUTUH
COBPEMEHHBIX
WH)KCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUI

Hcropus passurus
CTEPEOMETPUHN KaK HAyKH
U €€ pOoJib B Pa3BUTUH
COBPEMEHHBIX
WHXEHEPHBIX U
KOMITbIOTEPHBIX
TEXHOJIOTHI

Ucrtopus pazButus
CTEpEOMETPUH KaK HayKu
U e€ poJib B Pa3BUTHH
COBPEMEHHBIX
HWHKCHCPHBIX U

https://reshuolymp.ru

https://resh.edu.ru/subject/17/11/

https://urok.sdamgia.ru

https://ege.sdamgia.ru




101

KOMIIBFOTEPHBIX
TEXHOJIOTUN

Ucrtopus pazBurtus
CTEPEOMETPUHU KaK HAyKU
U €€ poJb B Pa3BUTHU
COBPEMEHHBIX
WHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHI1

Hctopus pa3surus
CTEPEOMETPUH KaK HAyKU
U €€ poJib B Pa3BUTUH

102 COBPEMEHHBIX
WH)KEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUH

OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME

102

https://reshuolymp.ru

https://ege.sdamgia.ru







YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

1. ®enepasibHbII HEHTP UHPOPMALIMOHHO-00PA30BATENBHBIX PECYPCOB
(®LMOP) — http://fcior.edu.ru

2. Enunas komnekuus 1iudpoBeix oOpazoBaTenbHbiX pecypcoB (EK [IOP) —

http://school-collection.edu.ru

denepalibHBIN HHCTUTYT MEAarornuyeckux u3Mepenuit — http:// www.fipi.ru

4. denepanbHbIA IEHTP HHHOPMAITMOHHO-00Pa30BaTEIBHBIX PECYPCOB -

http://eor.edu.ru
[Topran «2nekTpoHHbIE 00pa3oBaTeIbHbIE peCcypch» - http://eorhelp.ru
6. IMopran [Ipesuaentckoii 6nbamnorexu — http://www.prlib.ru

W

e

C=RU, OU=MO gupektopa, O=MBOY
LLikona Ne34 r.o. Camapa,
CN=KunctaHoBa VpwuHa ["'eoprnesHa,
E=so_sdo.school 34@samara.edu.ru

l \ 0096dbal111350ebh466
2024.09.02 10:12:20+04'00'
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