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IHHOACHUTEJBbHASA 3AIINCKA

I'eomerpust siBiisseTCsl OJHUM M3 0a30BBIX KypCOB Ha YpOBHE CpEJHEro o0mero o0pa3oBaHMs, TaK KaK 00ECHEeUMBACT BO3MOXKHOCTb M3Y4YEHUs
JMCLUUIUIMH €CTECTBEHHO-HAYYHON HANpPaBICHHOCTH M MPEAMETOB TYMaHHMTAapHOTO IUKIA. [IOCKOIBKY JIOTHYECKOe MBINUIEHUE, (popMupyemoe mpu
U3y4eHUHM OOYYaIONIMMUCS MOHATHHHBIX OCHOB I€OMETPHUH, NP JOKA3aTelIbCTBE TEOPEM U IOCTPOECHUU LIENOYKU JIOTMYECKUX YTBEPXKAECHUH NpHU
pELICHUU TeOMETPUYECKUX 3a/1a4, YMEHHUE BBIJBUTATh U OIPOBEPraTh TMIIOTE3bl HEMOCPEACTBEHHO UCIIOIL3YIOTCS IIPU PELIECHUN 3a]a4 €CTECTBEHHO-
HAy4YHOTI'O LIMKJIA, B YACTHOCTU (PU3MUECKUX 3ajiau.

Llens ocBoeHust mporpaMMmbl ydueOHOro Kypca «l'eomerpusi» Ha yriryOJEHHOM YpPOBHE — Da3BUTHE WHAMBUIYAIBHBIX CHOCOOHOCTEH
o0yyaromuxcs HOpU HU3YyYEeHUH TEeOMETPHUM, KaK COCTaBIAIOUIEH mpeaMeTHOW oOmacth «Marematuka M HHPOpMaTHKa» yepe3 obecreyeHue
BO3MOKHOCTH TIPHOOPETEHUSI ¥ MCIIOJIB30BaHMS 00iee TIIyOOKHX TeOMETPUYECKUX 3HAHWW W JIEHCTBHM, CIEM(UYHBIX T€OMETPUU, B HEOOXOAUMBIX
JUIsl YCHEIIHOTo PO eCCUOHAILHOIO 00pa30BaHMsl, CBA3aHHOIO C MCIIOJIb30BAaHUEM MAaTEMaTHKH.

[TpropuTeTHBIME 33JJauaMH Kypca T€OMETPHUH Ha YTIyOJIEHHOM YpOBHE, PACIIUPSIONIMMHE U YCHIIMBAIOIIMMHU Kypc 0230BOTO YPOBHS, SIBJISIOTCS:

pacuiMpeHue MpeICTaBICHUs O TeOMETPUU KaK YacTHM MHUPOBOW KyJIbTYpbl M (DOpMUPOBaHME OCO3HAHMS B3aMMOCBSI3U TE€OMETPUU C
OKPY’KaOIIUM MUPOM;

(dbopMHpoBaHKE NPEICTABICHUS O MPOCTPAHCTBEHHBIX (Urypax KaK O BaKHEHIIMX MaTEeMAaTHYECKMX MOJENAX, MO3BOJSIOIIMX ONMCHIBATh U
M3y4daTh pa3HbIC SBJICHUS OKPYKAIOIIEro MHUpa, 3HAHUE MMOHATUHHOTO anmapara 1o pasueny «CtepeoMerpus» y4eOHOro Kypca reOMeTpuH;

¢dbopmMHpoBaHHE YMEHMS BJIAJETh OCHOBHBIMU IOHATUSAMHU O NPOCTPAHCTBEHHBIX (UIypax M HUX OCHOBHBIMH CBOICTBaMH, 3HaHUE TEOPEM,
(GbopMyIl U yMEHHE UX IPUMEHSTh, YMEHHSI I0Ka3bIBaTh TEOPEMBI M HAXOIUTh HECTAHAPTHBIE CIIOCOOBI PEIIEHNUs 3a/1a4;

¢dbopMHpoBaHHE YMEHHs paclo3HaBaThb Ha 4YepTeXax, MOJAEISIX M B pealbHOM MHPE MHOTOTPAaHHUKM M Tejla BpaLleHHs, KOHCTPYHUpPOBATb
TE€OMETPUYECKUE MOJIEIIH;

¢dbopMHpOBaHHE IMOHMMAHHUS BO3MOXHOCTH aKCHOMAaTHYECKOI'O IOCTPOEHHUS MaTeMaTHYeCKuX Teopui, (OpMHpOBaHHE IOHUMAHUS DPOJIU
AKCHMOMATHKU IIPH NTPOBEIACHUHN PACCYKIACHUM;

¢dbopMHpOBaHHE YMEHUS BIAJETh METOJAaMM JI0Ka3aTeIbCTB M aJITOPUTMOB DPELICHHS, YMEHHUS UX MPUMEHSAThb, NMPOBOJAUTH JO0KA3aTelIbHbIE
paccyX/eHUs B XOJI€ PEIICHUs CTEPEOMETPUUECKUX 3a/1ad U 3a/1a4 ¢ MPAKTUYECKUM CoJiep KaHneM, (POpMHUpOBaHKE MPEACTABIECHUS 0 HEOOXOAUMOCTH
JI0Ka3aTeNbCTB P 0OOCHOBAHUU MAaTEMaTUYECKUX YTBEPKACHUN U POJIM aKCHOMATUKHU B POBEJICHUN AETYKTUBHBIX PacCyXJICHHIA;

pa3BUTHE M COBEPILICHCTBOBAHME WHTEIJICKTYaJbHBIX M TBOPYECKUX CIOCOOHOCTEH OO0ydaroIIMXcsi, I103HABATEIbHOW aKTUBHOCTH,
HCCIIEA0BATEIBCKUX YMEHUM, KPUTUYHOCTH MBIIICHUS, UHTEPECA K U3YUYEHUIO T€OMETPHUH;

¢dbopMupoBaHue (PYHKIIMOHAIBHON TPAaMOTHOCTH, PEIEBAHTHON T'€OMETPUHU: YMEHHMsI PacllO3HABaTh IMPOSBIECHUS T'€OMETPUUYECKUX MOHATHUH,
O00BEKTOB M 3aKOHOMEPHOCTEW B PEAIbHBIX JKU3HEHHBIX CUTYAMSIX M MPHU U3YYEHHH JPYTUX y4eOHBIX MPEAMETOB, MPOSBIECHUS 3aBUCHUMOCTEH U
3aKOHOMEPHOCTEN, MOJIEIMPOBAHUS PEAIBHBIX CUTYAllUH, UCCIIEN0BAHNS IIOCTPOCHHBIX MOJIEINIEN, MHTEPIPETALNH ITOJTYyYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEpKaTEIbHBIMU JUHUAMHU yueOHoro Kypca «I['eomerpusi» B 10—11 knaccax sBustores: «IIpsMble U MIIOCKOCTH B IPOCTPAHCTBEY,
«MHororpanHukmn», «Tena BpanieHus», «BEKTOpbI 1 KOOPANHATHI B IPOCTPAHCTBEY, «/[BUKEHUS B IPOCTPAHCTBE.



CohopmynupoBannoe Bo ®I'OC COO TpeOoBaHHE «yMETh ONEPHPOBATH MOHATUSMHU», PEICBAHTHBIMU T'€OMETPHM Ha YrIIyOJIEHHOM YPOBHE
oOyuenusi B 10—11 kiaccax, OTHOCHUTCSI KO BCEM COJEPKATEIbHBIM JIUHUSAM Y4eOHOTo Kypca, a popMUpOBaHUE JTOTUYECKUX YMEHUHN pacmpeensercs
HE TOJBKO MO COAEP)KATEIBbHBIM JIMHUSAM, HO M 1O rojgam oOyuenus. ConepaHue oOpa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaTaM
ocBoeHusi denepanbHON paboyeil mporpamMmbl, pacipees€HHbIM 0 To1aM 00y4YeHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM,
MPUHIUIHAIBHBIM BOIPOCaM 00ydJaronuecs o0pamaiiuch HEOJHOKPATHO. JTO TO3BOJISIET OPraHU30BATh OBJIACHHE TE€OMETPHUECKUMH MOHATUAMH U
HABbIKAMU TI0CJIEI0BATEIbHO M TOCTYNATENIbHO, ¢ COOJIOJEHUEM MPUHIUIA MPEEMCTBEHHOCTH, a HOBBIC 3HAHUS BKIIIOYATh B OOMIYIO CHUCTEMY
TE€OMETPHUECKUX MPEICTABICHUN 00yJarOIUXCs, paciupsist U yriryossis e€, o0pa3yst IpOYHbIE MHOKECTBEHHBIE CBSI3U.

[lepexon k U3y4eHHIO T€OMETPUH HA YIIyOJIEHHOM YPOBHE MO3BOJISIET:

co3zaTh ycioBHs A AuddepeHnranun o0y4eHus, IOCTPOCHUs WHAWBUIYAIbHBIX 00pa30BaTENIbHBIX MPOTPaMM, OOECIICYHTH YriayOJnEHHOE
M3Y4YE€HHE T€OMETPUU KaK COCTaBJISIoNIeH yueOHoro npeamera «MareMaTukay;

MOJITOTOBUTH OOYYAIOUINXCS K MPOJODKEHUIO M3YUYCHHUsI MaTeMaTHKH ¢ Y4ETOM BbIOopa Oynymieil nmpodeccuu, obecrieunBasi MpeeMCTBEHHOCTb
MeXy O0IIMM U TPO(hecCHOHATEHBIM 00pa30BaHUEM.

Ha u3ydenue yuebHOTO Kypca «['eomerpusi» Ha yriayonéHHoM ypoHe oTBoautcs 204 daca: B 10 kmacce — 102 vaca (3 gaca B Heneno), B 11
kiacce — 102 yaca (3 yaca B Heenio).

COJEP/KAHUE OBYYEHUA

10 KJIACC

IIpsiMbIe ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATUS cTepeoMeTpuu. Touka, mpsMas, IIOCKOCTb, MPOCTpaHCTBO. [loHATHE 00 aKCMOMAaTHYECKOM IMOCTPOEHUU CTEPEOMETPHH:
aKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3aumHoe pacnosiokeHHe TMpSMBIX B IPOCTPAHCTBE: IEPECEKAIOIIMecs, MapajljielibHble W CKpeuuBarouiecss npsmble. [IpusHaku
CKPEIMBAOIINXCS NPAMBIX. [TapamiensHOCTh NPAMBIX U INIOCKOCTEN B IPOCTPAHCTBE: MAPAJIJIENIBHBIE MPSMBIE B IPOCTPAHCTBE, MAPAJLIENBHOCTD TPEX
MpsIMBIX, MapauIeIbHOCTh MPSAMOM M IUIOCKOCTH. [lapannenbHoe M LIEHTpalibHOE MPOEKTHpOBaHME, H300paxkeHue ¢uryp. OCHOBHBIE CBOWMCTBA
napajieNIbHOro MpoeKTupoBaHus. M300paxenue Guryp B napauienbHON NPOEKIKU. YTIIbI C COHANPaBIEHHBIMU CTOPOHAMH, YTOJ MEXKIY MPSIMBIMH B
npoctpancTBe. [lapanienbHOCTh MIIOCKOCTEN: MapalijiesibHble IUIOCKOCTH, CBOWCTBA MapalleNibHbIX IiockocTei. IlpocTeifiine mpocTpaHCTBEHHBIE
(Gurypsl Ha MIOCKOCTU: TETPAdIp, NapajljIeNenuIe], MOCTPOSHHE CEUCHHH.

[lepnieHIUKYISIPHOCTh NMPSIMON U TUIOCKOCTH: MEPIIEHIUKYISIPHbIE MPSMbIE B MPOCTPAHCTBE, MpsIMble MapajlielbHble U MepHeHANKYISIpHbIE K
IUIOCKOCTH, TPU3HAK MEPHEHIUKYIAPHOCTH MNPSAMON U IIJIOCKOCTH, TEOpeEMa O TMPsSMOM NEPNEeHJUKYIIPHOW IUIOCKOCTH. OpTOroHaIbHOE



npoekTHupoBaHue. [lepreHauKysap u HaKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TIOCKOCTH, PACCTOSHUE OT MPSIMOM 710 TIOCKOCTH, MPOEKLUs (pUrypsl Ha
IJI0CKOCTB. [lepnenauKyasapHOCTh INIOCKOCTE!: IPU3HAK NEPIICHUKYIIIPHOCTH ABYX IIIocKocTel. TeopeMa o TpEX NmepneHIuKysapax.

YIibel B IPOCTPAHCTBE: yroyl MEXAy IPSAMOM M IUIOCKOCTBIO, IABYTPAHHBIM YIoJl, JIMHEWHBIA YroJl ABYTPAaHHOTO yria. TpéXrpaHHBIM U
MHOrorpasssie yripl. CBOMCTBa INIOCKMX YIVIOB MHOTIOrpaHHOro yria. CBOMCTBA IJIOCKMX WM ABYI'PAaHHBIX YIVIOB TPEXIPaHHOrO yria. Teopemsl
KOCHHYCOB ¥ CUHYCOB JUIsl TPEXTPAHHOIO YIJIA.

MHororpaHHMKH

Buasl MHOrOrpaHHHMKOB, pa3BépTka MHOrorpaHHuka. [Ipu3ma: n-yrosbHas mpu3Ma, NpsiMas W HAKJIOHHAs MPU3MbI, OOKOBas M IOJHAS
IIOBEPXHOCTh Npu3Msbl. [lapamuenenunen, npsAMOyrojabHbIi MapajuieNeNune] u ero cBoicrsa. Kparyaiimme myTi Ha MOBEPXHOCTH MHOT'OTPAHHUKA.
Teopema Diinepa. [IpoctpanctBennas teopema [Iudaropa. [lupamuaa: n-yronpHas nupaMuza, NpaBuibHas 1 yceu€HHast mupamubl. CBolicTBa pédep
1 OOKOBBIX IpaHel MpaBUIbHOM nupaMuibl. [IpaBuIbHbBIC MHOTOTPAaHHUKY: MTPABUIIbHAS IPU3Ma U IPaBUIIbHAS MMPaMUJA, IPAaBUIIbHAS TPEYTOJIbH ast
NMpaMu/ia ¥ NpaBUiIbHBIN TeTpasap, KyO. [Ipeacrasienne o mpaBMIIbHBIX MHOTOTPAaHHUKAX: OKTad/1p, 10AEKa3Ip U UKOCAdIP.

Bbluuciienue 31€MEHTOB MHOIOTPaHHHUKOB: pEOpa, AuaroHanu, yriabl. Ilmomans GOKOBOM MOBEPXHOCTHM M TOJHOM MOBEPXHOCTH MPSMOMN
MPU3MBI, TUIONIA/Ib OCHOBaHM, TeopeMa 0 OOKOBOI MOBEPXHOCTH MpPsIMOM mpu3Mebl. [lmomans G0KOBOI MOBEPXHOCTH M MOBEPXHOCTH IMPABHIBLHON
[IMPaMM/IbI, TEOpEMa O IUIOLIAN YCEUEHHON TUPAMHUIBL.

CumMMeTpHsi B IPOCTPAHCTBE. DJIEMEHTbl CUMMETPUU IPAaBUIIBHBIX MHOTOTPaHHUKOB. CUMMETpHUS B IPABUJIBHOM MHOI'OTPAHHUKE: CUMMETPHS
napajuleJIenuIe a, CAMMETPUS IPABWIBHBIX IIPU3M, CHMMETPHUS TPaBUIIBHON TUPAMUIBL.

BekTophl M KOOPAMHATHI B IPOCTPAHCTBE

IlonsTs: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOpP, J/JIMHA HEHYJIEBOTO BEKTOpA, BEKTOPBl KOJUIMHEAPHBIE, COHAIIPABICHHBIE W
IIPOTUBOIIOJIOKHO HAIPABJICHHBIE BEKTOPBl. PaBEHCTBO BEKTOPOB. JlEMCTBUS C BEKTOPAMM: CIIOKEHUE M BBIYUTAHUE BEKTOPOB, CyMMa HECKOJIBKHUX
BEKTOPOB, YMHO)KEHHE BEKTOpa Ha 4uciio. CBOWCTBa CIIOKEHHs BEKTOpOB. CBOMCTBAa YMHOMKEHHUs BEKTOpa Ha 4ucio. [loHsTHEe KOMIUIaHapHBIE
BeKTOphI. [Ipu3Hak koMIUIaHapHOCTH TpEX BekTOpoB. [IpaBwio mapamtenenunena. Teopema 0 pa3iloKEHUH BEKTOpA IO TPEM HEKOMIUIAHAPHBIM
BekTopaMm. IIpsmoyronpHas cucreMa koopAuHar B npocrpaHcTBe. KoopaunaTtel BekTopa. CBsi3b MEXAy KOOPAMHATAMU BEKTOPA U KOOpAMHATAMHU
TOYeK. YT0J Mexky BekTopamu. CKaJipHOE MTPOU3BEIEHNE BEKTOPOB.

11 KJIACC

Tena Bpamenus

[ToHsTHS: TUIMHAPUYECKAs! TOBEPXHOCTh, KOHMYECKAast IOBEPXHOCTh, chepuueckasi TOBEPXHOCTh, 00pasyrolue noBepxHocteil. Tena BpamieHus:
LUWJIMH]IP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzaumHoe pacnonoxenue cgepsl U MIOCKOCTH, KacaTeslbHas MII0CKOCTh K cepe. M300pakeHue Ten
BpallleHus Ha TUIOCKOCTH. Pa3BépTka nmnunapa u konyca. Cummerpust cepsl u mapa.



O6Bém. OcHoBHBIE cBoOMicTBa 00BEMOB Ten. Teopema 00 00bEME MPSIMOYTOJIBHOTO Mapajuiesenunena u cieacTBus u3 He€. OO0BEM npsaMoil u
HAKJIOHHOM MPU3MBI, UIMHPA, TMpaMUJIbl U KoHyca. O0BEM 11apa U I1apoBOT0 CerMeHTa.

KomOuHnanmu ten BpalieHus 1 MHOTOTpaHHUKOB. [Ipu3Ma, BucanHas B IUIMHID, ONMCAaHHAs OKoJo muinHapa. [lepeceuenue cdepsl u mapa ¢
miockocteio. Kacanue mapa u cdepsl m1ockocTeio. [IoHsATHE MHOTOTpaHHUKA, OIMCAHHOTO OKOJIO cepsl, chepbl, BIUCAHHON B MHOIOI'pPaHHUK WIIN
TEJIO0 BPALLECHHUS.

[Tnomanbs MOBEpPXHOCTH LWIMHApA, KOHyca, miom@ans cepbl U e€ uyacteid. Ilogobue B mpoctpancTtBe. OTHOIIEHHE OO0BEMOB, IUIOIIAACH
noBepxHocTeil mofo0HbIX (uryp. IIpeoOpasoBanue momodus, romoreTus. Pemenne 3agay Ha MIOCKOCTH C MCIOJIB30BAaHUEM CTEPEOMETPUUYECKHX
METOJIOB.

[locTpoeHue cedeHMI MHOTOIPAaHHUKOB W TEJ BpAIICHUS: CEUEHUS IWIMHApA (IapajuleIbHO U IEPHEHIUKYISPHO OCH), CEUEHHUs KOHYca
(mapasuienbHble OCHOBAHUIO M NPOXOJIINE Yepe3 BEPILUHY), CEYEHHUs IIapa, METObl IOCTPOCHUS CEUEHHI: METOJ ClIel0B, METOJ BHYTPEHHEIro
IIPOEKTUPOBAHUS, METOJI IIEPEHOCA CEKYILEH IIJIOCKOCTH.

BekTopbl M KOOPpAUHATHI B IPOCTPAHCTBE

BekTops! B npocTpancTBe. Onepanuu HaJ BeKTopaMu. BekTopHOoe yMHOXkEHHE BEKTOpoB. CBOMCTBA BEKTOPHOIO yMHOXeHMs. [IpsimoyronbHas
cucreMa KoopAMHAT B mnpocTpaHcTBe. KoopnuHatel BekTopa. Pasnoskenue Bekropa mo Oaszucy. KoopIuHaTHO-BEKTOPHBIM METOJ| NMpH pelieHUH
r€OMETPUYECKHX 3a/1a4.

JABukeHHs B IPOCTPAHCTBE

JBmwkenust npoctpanctBa. OToOpaxkenus. [IBrkeHHs U paBeHCTBO ¢uryp. OOmipe CBOWCTBa ABMKEHWHA. BHIBI NBMXKEHHI: MapasuieIbHbIA
IIEPEHOC, LIEHTPaJIbHAsl CUMMETPHUSL, 3€pKaJIbHasi CHMMETPHS, TIOBOPOT BOKPYT npsimoi. [IpeobpazoBanus noxodus. [Ipsmas u cdepa Ditnepa.
IJIAHUPYEMBIE PE3YJIbTATHI OCBOEHUSI YYEBHOI'O KYPCA «'EOMETPHUS» (YTJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30BAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpazknaHcKoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTH T'PAXKIAHCKON MO3UIMHN 00yUYaIOLIErocsl Kak akTUBHOTO U OTBETCTBEHHOI'O WJIEHA POCCUHCKOTo 0oOLIeCTBa, MPEACTABIECHUE O
MaTeMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHMS PA3IUUYHBIX CTPYKTYD, SIBICHHUH, MpoLEayp T'pakJaHCKOro odiiectBa (BBIOOPHI, OMPOCH U JIPYToe),
YMEHHE B3aUMOJIEHCTBOBATH C COLIMAIbHBIMU HHCTUTYTaMH B COOTBETCTBHH € UX (PYHKUHAMU U Ha3HAUEHUEM;

2) NaTpHOTHYECKOE BOCIIUTAHNE:

c(OPMUPOBAHHOCTh POCCUMCKON I'Ppa)KAAHCKOW MAEHTUYHOCTH, YBAXKEHUS K MPOILUIOMY W HACTOAILIEMY POCCUNCKON MaTeMaTHKH, LIEHHOCTHOE
OTHOIIIEHHE K JIOCTH)KEHUSIM POCCUHCKMX MAaTEMATHUKOB U POCCUIICKOM MaTeMaTH4eCKON IIKOJIbI, UCIIOJIb30BAaHUE ITUX JOCTUKEHHUM B APYTrUX HayKax,
TEXHOJIOTHUSIX, chepax IKOHOMUKH;



3) AyXOBHO-HPABCTBEHHOE BOCIIHTAHHE:

OCO3HaHHE TYXOBHBIX IIEHHOCTEH POCCHUIICKOr0O Hapoja, chOPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHHS, STHYECKOTO TOBEICHUS, CBSI3aHHOTO C
NPAKTUICCKUM MPUMCHEHHUEM JOCTIKCHUI HAYKH U JeATSIBHOCTBIO YIEHOTO, OCO3HAHUE JIMIHOTO BKJIA[a B IIOCTPOCHHUE YCTOWYHUBOTO OY/IyIIEro;

4) 3cTeTHYecKoe BOCIUTAHHE:

ICTETUYECKOEC OTHONICHHE K MHUPY, BKIIOYAas ICTCTHKY MAaTeMAaTHYECKHX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, PCUICHHUi, pacCyXICHHIA,
BOCIIPUHUMYHBOCTH K MATEMATHIECKUM aCIIEKTaM Pa3IMYHbIX BUIOB HCKYCCTBA,

5) ¢pusuueckoe BocCMUTaAHUE:

chOPMHUPOBAHHOCTh YMEHHSI MPUMEHSATh MATEMATHYECKUE 3HAHHWS B HMHTEpecax 370pOBOr0 M 6Ge30macHOro o0pasza »KHU3HH, OTBETCTBEHHOE
OTHOIIICHHE K CBOEMY 3I0POBBIO (370pOBOC MHUTaHUE, COATAHCHPOBAHHBIA PEKUM 3aHATHH U OTIbIXa, PETYIsipHas (U3MUYECKash aKTUBHOCTH),
(u3HUecKOe COBEPIICHCTBOBAHKUE MIPH 3aHITHUSIX CIIOPTUBHO-03I0POBHUTEIBHOI AEATEIBHOCTHIO;

6) Tpy/10BO€E BocIIUTaHHe:

TOTOBHOCTh K TPY/AY, OCO3HAHHE ICHHOCTH TPYAOIIOOMsS, HHTEpEeC K pasinvHbiM cdepaM MpodecCHOHANbHOMN AESTENBHOCTH, CBSI3aHHBIM C
MaTeMaTHKOW M €€ MPUIOKEHUSMH, YMEHHE COBEpIIATh OCO3HAHHBIN BHIOOp Oyaymiei mpodeccuu W pearn30BBIBaTh COOCTBEHHBIC JKU3HEHHBIE
IUIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYECKOMY 0Opa30BaHUIO M CaMOOOPA30BAHUIO HA MPOTSHKEHUH BCEHl )KU3HU, TOTOBHOCTh K aKTHBHOMY
Y4acTUIO B pCHICHUH MMPAKTUYCCKHUX 3a/1a4d MaTeMaTHYECKOMN HAITpaBJICHHOCTH;

7) 3KOJIOrHYeCKOe BOCUTAHHUE:

C(i)OpMI/IpOBaHHOCTI) 9KOJIOTHUECKON KYJbTYpPbI, IMOHUMAHHUC BJIUAHUA COLMUAJIBHO-5KOHOMHWYCCKUX IIPOLCCCOB Ha COCTOAHHC HpI/IpO[[HOﬁ n
COLMATBHOM Cpe/bl, OCO3HAHHWE TIOOATBHOIO XapakTepa SKOJOTHUYECKHX MPOOJIEeM, OPHEHTAIMS HAa MPHUMCHCHHE MAaTeMAaTHYCCKUX 3HAHWN IS
perieHus 3a1a4 B 00JaCTH OKPYXKAIOIIeH Cpeibl, IIIAaHUPOBAHKE MMOCTYIIKOB U OIIEHKU WX BO3MOYHBIX TTOCJIEICTBUM JIJISl OKPYKAIOIIEH CPEJIbl;

8) HeHHOCTH HAYYHOTO MIO3HAHMSI:

chopMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAYKH W OOIIECTBEHHOW MPAKTHKH, MOHUMAHHE
MaTeMaTHYeCKON HAyKH Kak Cepbl YeTOBEUECKOM JCATEINbHOCTH, ITANIOB €€ Pa3BUTHS U 3HAUUMOCTH ISl PA3BUTHS [IMBUIIU3ALINH, OBJIA/ICHHUE SI3bIKOM
MaTeMaTUKH M MaTeMaTHYeCKOH KYJ'II)TypOI\/JI KakKk CpC€ACTBOM IIO3HAaHWA MHpPA, TOTOBHOCTb OCYHICCTBJIATH IPOCKTHYHO W HCCICIO0BATCIILCKYIO
AEATEIbHOCTD UHAMBUIYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATHI

Ilo3naBaTebHBIE YHHBePCAIbHbIE YUeOHbIe AeiCTBUS
Ba3oBble Jjornyeckue aeiicTBUA:



BBISIBIISATh M XapaKTEPHU30BaTh CYIIECTBEHHbIE IPU3HAKU MATEMATUYECKUX OOBEKTOB, MOHATUN, OTHOIICHUH MEXKIY MOHATHIMHU, (OPMYITHPOBATH
OIIpeJIeJIEHUs IOHATHUI, YCTaHABIMBATh CYILIECTBEHHBIN NMPU3HAK KiacCU()UKALMU, OCHOBAHUSA Ul 0000LIEHNUS U CPAaBHEHUS, KpDUTEPUH IPOBOAMMOTO
aHaJIn3a;

BOCIIPUHMMATh, (OPMYJIMPOBATh W NPeoOpa3oBbIBATh CYKIACHUA: YTBEpAMTEIbHbIE M OTpULATEIbHbIC, €IUHUYHBIC, YAaCTHbIE M O0OLIHE,
YCIIOBHBIE;

BBISIBJIATh MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U NMPOTUBOpeYrs B (DakTax, JaHHBIX, HAOIIOJCHUSX U YTBEPXKACHUSX, IpeaJaraTh
KPUTEPUH IS BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEUNIL;

JieJ1aTh BBIBO/IbI C UCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, I€AYKTUBHBIX U MHIYKTUBHBIX YMO3aK/IIOUCHUH, yMO3aK/IFOUEHHH 110 aHAJIOTUH;

IIPOBOAUTH CAMOCTOSITENIBHO JI0KA3aTEIbCTBA MAaTEMaTHUYECKUX YTBEP)KIEHUN (MpsMblE M OT NPOTHBHOIO), BBICTPAWBATH ApPryMEHTALMIO,
IIPUBOAUTH IIPUMEPBI U KOHTPIIPUMEPBI, 0OOCHOBBIBATH COOCTBEHHBIE CYX/IEHUS U BBIBOJbI;

BBIOMpPATh CIOCOO pemeHus: y4eOHOW 3amayn (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHUS, BHIOMpaTh Hamboyiee MOAXOIAMIUN C Y4ETOM
CaMOCTOSITEJIbHO BbIJICJIEHHBIX KPUTEPHUEB).

Bba3oBble nccienoBarejbckue 1elCTBUA:

HCIOJIb30BaTh BOIPOCH! KaK UCCIIEAOBATENIbCKUN HHCTPYMEHT MO3HaHUA, (POPMYIUpPOBaATh BONPOCH], (PUKCUPYIOLIUE IPOTUBOPEUHE, IPodIIeMy,
YCTaHABJIMBATh HCKOMOE U JaHHOE, (OPMHUPOBATh TUIIOTE3Y, ApIyMEHTUPOBATH CBOIO MO3UIINI0, MHEHUE;

IIPOBOJIUTh CAMOCTOSATENBHO CIUIAHUPOBAHHBINA SKCIIEPUMEHT, UCCIEI0BaHME IO YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4ecKOro OOBEeKTa,
SIBJIGHUS, TIPOLIECCA, BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00bEKTAMHU, SBJICHUSMU, IPOLIECCAMU;

CaMOCTOSITENIbHO  (pOpMyNIUpOBaTh OOOOINEHUS M BBIBOABI IO pe3yiabTaTaM MPOBEAEHHOIO HAOJIOJEHHs, WCCIIEIOBAaHUs, OLEHHUBATh
JIOCTOBEPHOCTH TTOJIYYCHHBIX PE3YJbTAaTOB, BEIBOJOB U 00OOIIEHHU;

IIPOrHO3MPOBATh BO3MOYKHOE Pa3BUTHE MPOLIECCA, @ TAKKE BBIABUIATh MIPEIIOJIOKEHNS O €r0 Pa3BUTUU B HOBBIX YCIIOBUSIX.

Pa6ora ¢ undopmanmueii:

BBISIBJIATH 1€(DUIIMTHI MH(OPMAIIMH, JaHHBIX, HEOOXOAUMBIX JUIsl OTBETA HA BONPOC U JUISI peILIeHHs 3a/1a4u;

BbIOMpaTh MH(POPMALMI0 U3 HCTOYHUKOB PA3IMYHBIX THUIIOB, aHAJIW3UPOBATh, CHUCTEMATHU3UPOBATH W HUHTEPIPETHPOBATh HH(POPMAIIUIO
pa3NUYHbIX BUAOB U (POPM NPEICTABICHUS;

CTPYKTYpUpPOBaTh HH(OPMALIMIO, TPEJICTABIATh €€ B pa3IMUHbIX (hopMax, UIUTIOCTPUPOBATH I'pauUecK;

OLIEHUBATh HaAEKHOCTh HH(POPMAIIUU IO CAMOCTOSTENEHO CHOPMYITMPOBAHHBIM KPUTEPHSIM.

KoMMyHHKaTHBHBbIEC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUA

O0menue:

BOCIPUHUMATh U POPMYIUPOBATEH CYKJIEHHUS B COOTBETCTBUM C YCIOBHSAMU U LIETISIMU OOILIEHUS, ICHO, TOYHO, TPAMOTHO BbIpaXaTh CBOIO TOUKY
3pEHHUs B YCTHBIX U IMCbMEHHBIX TEKCTAX, AABATh MOSICHEHUS 10 XOAY PELICHU 3aa4, KOMMEHTUPOBATH I1I0Jy4YE€HHBIN pPe3yJIbTaT;



B X0J1e 00CYXKICHMS 337aBaTh BOIPOCHI M0 CYILIECTBY 00CYKAaeMOM TeMbl, MPOOIEMbI, pelaeMoi 3a/1aui, BHICKA3bIBATh HJICH, HAallEJICHHbIC Ha
IIOUCK PEILEHUs], COMOCTABIATh CBOU CYXAEHUS C CYXKIEHUSAMM JPYTMX YYaCTHUKOB JAManora, oOHapyKuBaTh pa3jiMyde M CXOJCTBO NO3MLMH, B
KOPPEKTHOH Gopme (HOopMyIHpOBATh PA3HOTIACHS, CBOU BO3PAKECHUS;

IPEJCTABIATh PE3YJbTAThl PEIICHUS 3a/laud, SKCIEPUMEHTa, UCCIIENOBaHUs, IPOEKTAa, CAMOCTOSTEIbHO BBIOMpaTh (OpMAT BBICTYIUIEHUS C
y4€TOM 3a/1a4 IPE3EHTALNN U OCOOEHHOCTEN ayIUTOPUN.

PeryasiTuBHbI€ YHUBEPcAJIbHbIE YUeOHbIE 1eHCTBUS

Camoopranu3anmusi:

COCTaBJIATH IJIaH, AJIFOPUTM DPELIEHUS 3a/lauM, BbIOUpaTh CIOCOO peuieHHs] ¢ Y4€TOM UMEIOIINXCS PEeCypCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHIA ¢ y4ETOM HOBOW WH(OPMAIIUH.

CaMOKOHTPOJIb, SMOIMOHAIbHBIN HHTEJJIEKT:

BJIQJICTh HABBIKAMHU TI03HABATEIHLHOW PEQIICKCHH KaK OCO3HAHHWS COBEPIIACMBIX JIEHCTBUH M MBICIUTEIBHBIX IPOIECCOB, X PE3yIbTATOB,
BIIQ/IETh CIIOCOOAMH CaMOIIPOBEPKHU, CAMOKOHTPOJIS MTPOLIECCa M pe3ysibTaTa PelIeHHs] MaTeMaTHYeCKOU 3a/1a4H;

NpPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPH PEIIEHWH 3a/ladyd, BHOCUTh KOPPEKTHUBBI B JCSATEIHHOCTH HA OCHOBE HOBBIX
0OCTOSITENHCTB, IAHHBIX, HAWIEHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATa LIEJTU U YCIOBUSAM, OOBSICHATh MPUUYUHBI JOCTHXKEHUS WU HEAOCTHKEHUS PE3yJIbTaTOB JCSITEIbHOCTH,
HAXOJUTh OMIMOKY, 1aBaTh OIICHKY MPHOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eSITeJILHOCTD:

MMOHUMATh U UCTIOJIH30BaTh MPEUMYIIECTBA KOMAH/IHON U MHANBUAYAIBHON paOOThI MPU PEUICHUH YIeOHBIX 3a7a4, IPUHUMATH I€JIb COBMECTHOMN
NEeSITeTbHOCTH, TUTAHUPOBATh OPraHU3allMI0 COBMECTHOW pabOThI, pacmpeaensaTh BUIbI pabOT, JOTOBAPUBATHCS, OOCYXKIATh MPOIECC U Pe3yJbTatr
paboThl, 00001IaTH MHEHUS HECKOJIBKUX JIIOJICH;

y4acTBOBATh B IPYIIOBHIX (opMax padoThl (0OCYKIeHUs, 0OMEH MHEHUM, «MO3TOBBIE€ IITYPMBD» M MHBIC), BHITIOJHITH CBOIO YacTh PaOOTHI U
KOOPJIUHUPOBATh CBOM JEHCTBUS C JAPYTUMH YICHaMH KOMAaH[IbI, OLIEHWBATh Ka4yecTBO CBOETO BKJIaJa B OOIMIMN MPOAYKT IO KPUTEPHSIM,
chopMyTUPOBAaHHBIM YYaCTHUKAMH B3aUMO/ICHCTBHUS.

INPEAMETHBIE PE3YJIBTATbBI

K xoniry 10 kiaacca o0ydarmmiicss HAyYUTCS:
CcBOOO/IHO OMEPUPOBATH OCHOBHBIMU MOHITUSIMH CTEPEOMETPUH TIPU PEIICHUH 33124 U MPOBEACHUHA MAaTEMaTHUYECKIX PACCYKICHUI;
MPUMEHATH AKCHUOMBI CTCPCOMETPHUU U CIICACTBUSA U3 HUX IIPU PEIICHUNU I'COMCTPUYICCKUX 3aJ/1a4,



KJIACCU(UIIUPOBATH B3AMMHOE PACIONIOKEHUE PSIMBIX B POCTPAHCTBE, IIOCKOCTEH B MPOCTPAHCTBE, MPSAMBIX U INIOCKOCTEH B IPOCTPAHCTBE;
CBOOOJTHO OIIEPUPOBATH MOHSATHIMHU, CBSI3aHHBIMHE C YTJIAMH B IPOCTPAHCTBE: MEXY MPSIMBIMH B IPOCTPAHCTBE, MEX/TY MPSIMOU U IJIOCKOCTHIO;
CBOOO/IHO ONEPUPOBATH MOHATUSIMH, CBI3aHHBIMHI C MHOTOTPaHHUKAMU;

CBOOOJTHO PacrOo3HaBaTh OCHOBHBIC BU/Ibl MHOTOTPAHHHUKOB (TIPH3Ma, MUPaMU/Ia, IPSMOYTOJIBHBIN TTapauIelIeuIe T, Ky0);

KJIAaCCU(UIIUPOBATH MHOTOTPAHHUKH, BEIOMpAsi OCHOBAHUS JIJIsl KIacCH(PUKAIIY;

CBOOOJTHO OTIEPUPOBATH MOHSITHIMH, CBSI3aHHBIMH C CEYCHHEM MHOTOTPAHHUKOB TIOCKOCTbIO;

BBITIOJHSATH MapaJlIeIbHOE, IICHTPAIIBHOE i OPTOTOHAIBHOE MPOSKTUPOBAHUE (PUTYP HA TUIOCKOCTb, BBITIOJIHATH U300paxeHus (pUryp Ha miIoCKOCTH;
CTPOUTH CEUCHHSI MHOTOTPAHHUKOB Pa3IMYHBIMU METOJIAMH, BBITIOIHATH (BBIHOCHBIC) TNIOCKHE YEPTEIKU U3 PUCYHKOB IPOCTHIX 00BEMHBIX (DUTYP: BHIT
CBEpXY, COOKY, CHH3Y;

BBIYUCIIATH TUIOMIA/IA TIOBEPXHOCTEH MHOTOTPaHHUKOB (TIpU3Ma, MMPaMu/Ia), TeOMETPUUYECKHIX Tell C TPUMEHEHHEM (hOpMYIT,

CBOOOJTHO OIEPUPOBATH MOHATHUSIMU: CAMMETPHUS B IPOCTPAHCTBE, IICHTP, OCh U TUNIOCKOCTh CHMMETPHH, IIEHTP, OCh U TUIOCKOCTh CHMMETPHH (UTYPHI;
CBOOOJTHO OTIEPUPOBATH MOHSATHIMHU, COOTBETCTBYIOLIMMH BEKTOpaM M KOOPJWHATAM B IPOCTPAHCTBE;

BBITIOJTHSATE JICUCTBUS HAJl BEKTOPAMHU;

pemarh 3ajJa4d Ha JI0Ka3aTebCTBO MATEMAaTHYECKUX OTHOIICHHHA M HaXOXKICHHE T€OMETPUYCCKHUX BEJIWYHMH, MPUMEHSS W3BECTHBIC METO/bI TPU
pEIIeHNN MaTeMAaTHYECKUX 3a/1a4 TIOBBIIIICHHOTO ¥ BBICOKOTO YPOBHS CIIOHOCTH;

MPUMEHSTh MPOCTEHIITIE TPOrPAMMHBIC CPEJICTBA U AJICKTPOHHO-KOMMYHUKAIIMOHHBIC CUCTEMBI TIPU PEIICHUN CTEPEOMETPHUYUCCKUX 3a/1a4;

W3BJICKATh, MPEOOPA30BBIBATH ¥ HHTEPIIPETHPOBATH HHPOPMAIUIO O MMPOCTPAHCTBEHHBIX TE€OMETPUUICCKUX (QUTYpaAX, MPEICTABICHHYIO HAa YepPTeKaAX U
PHCYHKaXx;

MPUMEHSITh TOJTYYCHHBIC 3HAHWUS HA MPAKTUKE: CPAaBHUBATH W aHAIM3UPOBATH PEalbHBIC CHTYAIMH, MPUMEHSATh U3YYCHHBIC TMOHSATHS B IPOIECCE
MOKWCKA peHIeHUs MaTeMaTH4ecKu C(HOPMYIUPOBAHHONW MpPOOJIEMBbI, MOJEIHPOBATH pEANbHbIE CHUTYallMHM Ha S3bIKE TE€OMETPUHU, HCCIEA0BaTh
MMOCTPOCHHBIE MOJICJIH C WCIOJIb30BAHMEM T'€OMETPHYECKHX TOHSITHH W TEOpeM, ammapaTa ajareOphl, pemaTh MPaKTHYeCKHE 3a/1ayH, CBSI3aHHBIC C
HAXO0XJICHUEM T€OMETPUUYECKUX BEITUUHH;

UMETh TIPEJICTABICHUs 00 OCHOBHBIX ATAIax pa3BUTHS F'€OMETPUHU KaK COCTABHOM YacTH (yHIaMEHTA Pa3BUTHS TEXHOIOTHH.

K kony 11 kaacca oGyuaromuiicss HAy4uTCs:
cBOOO/IHO OIIEPUPOBATH MOHATUSAMH, CBSI3aHHBIMU C HUJIMHIPUUYECKOMN, KOHNYECKOH U c(hepruecKoil MOBEPXHOCTSIMH, OOBSICHATH CIIOCOOBI OTYYEHNUS;
OIIEPUPOBATH MOHATHIMH, CBSI3aHHBIMU C T€JIAMU BPAILLCHUS: HUIMHAPOM, KOHYCOM, c(hepoit U 1apoM;
pacrno3HaBaTh TeJia BpaiieHus (MUInHAP, KOHYC, cdepa U map) U 00bICHITH CIOCOOBI MOTYyUEHUS TEJ BPAIICHHS;
KJ1acCU(UIIUPOBATh B3aUMHOE PACHOIOKEHHUE CPephl U TIOCKOCTH;
BBIUUCIIATh BEJIMUYMHBI 3J€MEHTOB MHOTOTPAaHHUKOB U Tell BpalleHUs, OOBEMBI U IJIOLAAM MOBEPXHOCTEM MHOTIOIPAaHHUKOB W TEJ BpallleHus,
reOMETPHUECKUX TeJl C TPUMEHEHHEM (HOopMYyT;



CBOOOJIHO ONEPUPOBATH MOHATHUSMHU, CBSI3aHHBIMU C KOMOWHAIMSIMH TeNl BpPAIICHHWs U MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIHCAHHBIN B cdepy U
OIMCaHHBIN 0KOJIO cdepsl, chepa, BMCAHHAS B MHOTOTPAaHHUK WM TEJIO BPALICHUS;

BBIYHCIISTH COOTHOIICHHSI MY TUIOIIAIIMU TTOBEPXHOCTEH M 00bEMaMU MOTI00HBIX TE,

n300paxkaTh U3ydyaeMble (PUTYpHI, BBIIOIHSATH (BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y,
CTPOUTH CEYEHUSI TEJ BPAILICHUS,

U3BJIEKAaTh, HHTEPIPETUPOBATH U IIPEOOPA30BHIBATh HH(GOPMALIKIO O MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (DUTYpax, MPEACTABICHHYIO Ha YepTexkax U
PUCYHKaxX;

cBOOO/IHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBINIOJIHATH ONEPALMU HAJl BEKTOPaMU;

3a/1aBaTh INIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPMHAT;

pelaTh reOMETPUYECKUE 3a]a4U HA BBIUYMUCICHHUE YIII0B MEKY MPSMBIMH U IIJIOCKOCTAMHU, BBIYMCIEHUE PACCTOSHUN OT TOUKH JI0 TUIOCKOCTH, B LIEJTIOM,
Ha IPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METO/1a IIPU PEILIECHUH;

CBOOOJTHO ONEPUPOBATH MOHITHSIMU, CBA3aHHBIMU C IBIDKEHUEM B IIPOCTPAHCTBE, 3HATh CBOMCTBA JIBMYKCHU;

BBITIOJHATH U300pa’KeHUs MHOTOTPAHHUKOB U TeJ BpAIICHUs MPH MapauiebHOM MEPEHOCE, IEHTPATbHOM CUMMETPUH, 3€PKAIbHON CUMMETPHH, TIPU
MTOBOPOTE BOKPYT MPSMOH, peoOpa3zoBaHus MOA00HS;

CTPOUTH CEYEHUS MHOTOTPAHHUKOB U TEJI BpPAIICHH: CEUCHUS IMIMHApa (TapaiieIbHO U NEPIeHINKYISIPHO OCH), CeUeHHUsl KoHyca (TapasieiabHbie
OCHOBAHHIO Y MIPOXO/ISIIINUE YEPE3 BEPIINHY), CEUCHUS 11apa;

HCII0JIb30BaTh METObI IOCTPOEHHUS CEUYEHUI: METOJ CJIEJOB, METOJl BHYTPEHHET O TPOCKTUPOBAHMS, METO/] IEPEHOCA CEKYIEN MIIOCKOCTH;
JIOKA3bIBATh T€OMETPUYECKUE YTBEPKICHUS;

MPUMEHSITh TeoMeTprueckue (akThl ISl PEIICHUS CTEPEeOMETPUYECKUX 3aJad, MPEANoJiaralolliuX HECKOJIbKO IIAaroB pELIEHHS, €CIH YCIOBHUS
MIPUMEHEHUS 3a/1aHbI B SBHOW M HESIBHOU (hopMme;

pelaTh 3a1a4M Ha JJ0Ka3aTeIbCTBO MATEMATUYECKUX OTHOLIEHUN U HAXOKICHUE T€OMETPUUECKUX BEJIMUNH;

MPUMEHSTH MPOTrPAMMHBIE CPEJICTBA U JIEKTPOHHO-KOMMYHHUKAIMOHHBIE CUCTEMBI MIPHU PEIICHUU CTEPEOMETPUUYECKUX 3a]1ay;

MIPUMEHATH TOJIYYEHHbIC 3HAHUS HA NPAKTHKE: CPABHUBATh, AHAJIM3UPOBATH M OLICHUBATH PEAJbHBIC CUTYAllMU, NIPUMEHSITh U3YYEHHBIE ITOHATHS,
TEOpPEMbI, CBOMCTBA B MPOIECCE TOWCKA PEIICHHs] MaTeMaTH4YeCKH CHOPMYITUPOBAHHOW MpPOOJIEMBbI, MOJIETUPOBATh PeabHbIE CUTYallMH Ha S3bIKE
Te€OMETPUH, UCCIIEOBATh MOCTPOCHHBIE MOJENHU C UCIIOJIb30BAHUEM T'€OMETPUUECKUX MOHSATHI U TEOpeM, almnapara anreOpsbl, perarh MPaKTHIeCKHe
3a7]a4M, CBA3aHHbBIC C HAXOXKIECHUEM r€OMETPUUYECKUX BEJIMYHH;

UMETh TPEJICTaBICHUsI 00 OCHOBHBIX ATAlax pa3BUTH F'€OMETPUH KaK COCTaBHOM YacTH yHIaMEHTa pPa3BUTHS TEXHOJIOTHUH.

TEMATHYECKOE INTAHUPOBAHUE

10 KIIACC
Ne HaumeHoBaHue pa3/enoB U TEM POrPaMMbI KonnuectBo 9acos DnekTponHble (1HpPOBbIE) 0O6pa30OBATEIBHBIC
n/m Bcero  KonrtpomnbHbie [MpakTuveckue pecypehbl

paboTsl paboTsl



DnekTpoHHbIe (¢ POBHIE) 00pa30BaTEILHBIE
pecypcsl

bu6nuoreka LIOK https://m.edsoo.ru/7f421382
bubmmoreka LIOK https://m.edsoo.ru/7f4211de
bubnuoreka LIOK https://m.edsoo.ru/7f421382

bu6nuoreka LIOK https://m.edsoo.ru/7f42154e

bubmmoreka LIOK https://m.edsoo.ru/7f4218be
bu6mmoreka LIOK https://m.edsoo.ru/7f4211de
bub6muoreka LIOK https://m.edsoo.ru/7f421382
bu6mmoreka LIOK https://m.edsoo.ru/7f42154e

DnekTpoHHbIe (U POBHIE) 00pa30BaTEILHbIE
pecypchl

No HanmenoBanue pa3ienoB U TeM NpOrpaMMbl KonnuectBo wacon
/I Bcero  KonTposabHbie [IpakTrueckue
paboThI paboThI
1 BBenenue B ctepeoMeTpuio 23 1
2 B3anmMHoe pacronokeHune npsMbIX B IPOCTPaHCTBE 6 1
3 [TapannensHOCTh MPSAMBIX U TUIOCKOCTEH B 8
IPOCTPAHCTBE
4 [TepneHAUKYISIPHOCTD MPSAMBIX U IDIOCKOCTEH B 25
POCTPAHCTBE
) VYriibl ¥ paccTosiHUS 16
6 MHororpaHHuKu 7 1
7 BexTops!l B mpocTpaHcTBe 12
8 [ToBTOpeHME, 0000IIEHNE ¥ CHCTEMATH3AITUS 5 2
3HaHUI
OBUIEE KOJIMYECTBO YACOB I1O I[TPOTPAMME 102 6 0
11 KJIACC
Ne  HamMeHOBaHMe pa3zienoB U TEM NPOrPaMMBbl KonnuecTBo vacos
n/m Bcero  KontposbHbIe [IpakTryeckue
paboThI paboThI
1 AHanuThueckas reoMeTpHst 15 1
2 [ToBTOpeHue, 06001IeHNE U cUCTEMaTH3aIUs 15 1
3HAHUH
3 O0BEM MHOTOTpaHHUKA 17 1
4 Tena Bpamenus 24 1
5 [Tnomany noBepXHOCTU U 0OBEMBI KPYTIIBIX 9 1
Tel
6 JBro>xeHus 5 1
7 [ToBTOpeHue, 06001IeHNE U CUCTEMaTH3aIUs 17 2

3HAHUU

bubmmoreka [{OK https://m.edsoo.ru/7f421382
bubmmoteka I{OK https://m.edsoo.ru/7f4211de

bubmmoteka LIOK https://m.edsoo.ru/7f421382
bub6nuoreka IOK https://m.edsoo.ru/7f42154e
bub6muoreka IIOK https://m.edsoo.ru/7f4218be

bubmmoteka I{OK https://m.edsoo.ru/7f4211de
bubmmoteka LIOK https://m.edsoo.ru/7f421382


https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382

No  HamMeHoBaHMe pa3/iesioB ¥ TEM MPOTPaMMBbI KonnyecTBo acos DnekTpoHHbIe (UG POBHIE) 00pa30BaTEILHBIE

/I Bcero  KontposbHbIe [IpakTrueckue pecypebl
paboThI paboThI

OBIIEE KOJIMYECTBO YACOB I1O 102 8 0
[TPOT'PAMME
MNOYPOYHOE IIJTIAHUPOBAHHUE
10 KJIACC

No Tema ypoxka KonnuectBo yacoB Jara DIIeKTpOHHBIE UPPOBBIC
/I Bcero Kontposnbnble IIpaktuyeckue H3YICHHA 00pa30BaTeIbHBIC PECYPCHI

OcHoBHbI€ NpaBuiIa U300paKeHUsI HA PUCYHKE INIOCKOCTH,
napajiesIbHBIX MPSAMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

[TonsTHS cTepeoMeTpHH: TOUKA, PsSMasi, INIOCKOCTb,
npoctpancTBo. OCHOBHBIE ITpaBUIIa N300paKEHUs HA PUCYHKE
TJIOCKOCTH, MapaljIeNIbHBIX MPSIMBIX (OTPE3KOB), CEPEaHbI
OTpe3Ka

IlonsTus: MEPECCKAOIHECS IIIOCKOCTH, ITIEPCCCKAIOIIUCCA
npsaMas U IOCKOCTh, MOJIYIIPOCTPAHCTBO

[TonsaTHs: nepecekaroecs MIOCKOCTH, IIEPECEKAIOIINECS
npsiMasi ¥ MJI0CKOCTh; MOJTYIIPOCTPAHCTBO

MHororpaHHuKH, H300pa’KeHUE MPOCTEUIITNX
IIPOCTPAHCTBEHHBIX (PUTYp, HECYILIECTBYIOLINX OOBEKTOB

MHororpaHHUKH, H300paKeHHEe MPOCTEUIINX
IIPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOMIHNX OOBEKTOB

AXCHOMEI CTCPCOMCTPHU U IICPBLIC CICACTBHA U3 HUX

AXCHOMEI CTCPCOMCTPHUU U IICPBBIC CICACTBHUA U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEpBbIE cleACTBUs U3 HUX. CriocoObl

3alaHus MPSIMBIX U IIOCKOCTEH B IIPOCTPAHCTBC. O06o3HaueHUs

1

paboTsl

paboTsl

bu6mmoreka [IOK
https://m.edsoo.ru/7f421382

bubmuoreka [JOK
https://m.edsoo.ru/7f4211de

bu6mmoreka [IOK
https://m.edsoo.ru/7f421382
bu6mmoreka [JOK
https://m.edsoo.ru/7f42154e
bu6mmorexa [IOK
https://m.edsoo.ru/7f4218be
bu6mmoreka [JOK
https://m.edsoo.ru/7f4211de
bu6mmoreka [IOK
https://m.edsoo.ru/7f421382
bu6mmoreka [JOK
https://m.edsoo.ru/7f421382
bu6mmorexa [IOK
https://m.edsoo.ru/7f4211de
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https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f4211de
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18

Tema ypoka

IPSAMBIX U IJIOCKOCTEN

N300pakenne ceueHuil mupaMupl, Kyoa u IpU3Mbl, KOTOpPbIE
IPOXOAAT uepe3 ux péodpa. M3zo0pakeHue nepeceueHus
IIOJIYYEHHBIX IIJIOCKOCTEN. PackpalumrBanue NOCTPOECHHBIX
CCUCHUH Pa3HBIMHU LIBETAMU

N300pakeHue cedeHuit mupaMuipl, Kyoa U PU3MBbI, KOTOPbIC
MPOXOAAT uepes ux péopa. Mzobpakenue nepecedeHust
MOJIYYCHHBIX TUIOCKOCTEH. PackpalimBanue mocTpoeHHBIX
ceueHuiu Pa3sHbIMHU IBETAMU

N300pakeHne ceueHuil mupaMupl, Kyoa U pU3MbI, KOTOpPbIE
IPOXoAAT uepe3 ux péodpa. M3zo0pakeHue nepeceueHus
IIOJIyYEHHBIX IIJIOCKOCTEN. PackpammBanue NOCTPOEHHBIX
CCUEHUN Pa3HBIMHU LIBETaMU

N300paxeHune cedyeHuit mupamMuabl, Kyoa v Mpu3Mbl, KOTOpPbIE
MPOXOAAT uepes ux péopa. Mzobpakenue nepecedeHus
MOJTyYEHHBIX TUIOCKOCTEN. PackparimBanue mocTpoeHHbIX
CEYCHMI pa3HbIMM LIBETAMU

Mertoa cnesoB AJist MOCTPOEHUS CEUEHUMN

Mertop cienos uist mocTpoeHus ceueHuil. CBoicTBa
[IEPECEUEHUH NPSMBIX U IUNIOCKOCTEN

Merton cnenoB aiis mocTpoeHus ceuenuid. CBoicTBa
MePECeUCHU I NPSIMBIX U MIIOCKOCTEN
[TocTpoenue ceuenuii B mupamuie, Kyoe mo TpéM ToUKam Ha

pé6pax. Co3nanne BHIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MMOCTPOEHUS

[TocTpoenue ceuenuii B mupamuie, Kyoe mo TpéM ToUKam Ha
pé6pax. Co3nanne BHIHOCHBIX YEPTEKEN 1 3aMKCh I1aroB

paboThI

KonnuecTBo yacos
Bcero Kontposipnble IIpaktuyeckue H3YICHHA

paboThI

DIeKTpOHHBIE IUPPOBHIC
o0pazoBaTenbHBIE PECYPChI

bubmuorexa [JOK
https://m.edsoo.ru/7f421382

bu6mmoreka [IOK
https://m.edsoo.ru/7f42154e

bu6mmorexa [IOK
https://m.edsoo.ru/7f4218be

bubmuorexa [JOK
https://m.edsoo.ru/7f4211de

bu6mmorexa [IOK
https://m.edsoo.ru/7f421382
bu6mmoreka [JOK
https://m.edsoo.ru/7f421382
bu6mmoreka [IOK
https://m.edsoo.ru/7f4211de

bu6mmoreka [JOK
https://m.edsoo.ru/7f421382

bu6mmoreka [JOK
https://m.edsoo.ru/7f42154e


https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f421382
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No Tema ypoka KonnuectBo wacon Hara DIeKTpOHHBIE IUPPOBHIC
/1 Bcero Kontponbnbie Ilpaktrueckune H3YICHHA 00pa30BaTeIbHBIC PECYPCHI
paboThI paboThI

MMOCTPOCHUS

19 TIloctpoenue ceueHuit B mupamMue, Kyoe rmo TpémM ToukaM Ha bubnmoreka [JOK
pébpax. Co3maHne BHIHOCHBIX YEPTEIKEH U 3aMUCh [IIar0B https://m.edsoo.ru/7f4218be
MMOCTPOCHUS

20 TloctpoeHue cedyeHUi B mUpaMuUe, Kyoe 1mo TpéM TOYKaM Ha bubnmoreka [JOK
pébpax. Co3maHne BHIHOCHBIX YEPTEIKEH U 3aMUCh [I1ar0B https://m.edsoo.ru/7f4211de
MTOCTPOCHHUS

21 TloBTOpeHue muaHuMeTpuu: Teopema o mpornopIHuOHATBHBIX bubnnorexa [HOK
orpeskax. [logobue TpeyroisHUKOB https://m.edsoo.ru/7f421382

22 TloBropenue muanumerpuu: Teopema Menenas. Pacuersl B bubnnoreka [JOK
CCUCHMSIX Ha BHIHOCHBIX YepTexkax. Mcropus pa3Butus https://m.edsoo.ru/7f421382
IUTAHUMETPUH U CTEPEOMETPUU

23 KontponbHas pabota "Akcuomsl ctepeomerpun. Ceuenus" 1 bubnnoreka [JOK

https://m.edsoo.ru/7f4211de

24 BzamMHOE pacroIOKEHUE MPSIMBIX B IIPOCTPAHCTBE. bubnuorexa [JOK
CkpemuBatoruecs npsimpie. [Ipr3Haky CKpemuBarOmuXcst https://m.edsoo.ru/7f421382
npsambIx. [TapaienbHbie psSMbIe B IPOCTPAHCTBE

25 Teopema o CyIIECTBOBAHUH U €JIMHCTBEHHOCTH MPSIMON bubnuotexa [JOK
napajieIbHOM JaHHOM MPAMOi, MpoXoasiIel yepe3 TOUKy https://m.edsoo.ru/7f42154e
IIPOCTPAHCTBA U HE JIeXKallled Ha JaHHOH npsmoi. Jlemma o
MepeceyeHN  MapasIeNbHbBIX MPSIMBIX MIOCKOCTHIO

26 TIlapamienbHOCTb TpeX NpsAMbIX. Teopema o TpEX mapanienbHbIX bubnuoreka [IOK
npsiMbiX. Teopema 0 CKPEIMBAOIIUXCS MPSIMBIX https://m.edsoo.ru/7f4218be

27 TlapamrenpHOe npoekTupoBanne. OCHOBHBIE CBOHCTBA bubnnoreka [JOK
napajieNIbHOTO MPOoeKTUpoBaHus. M3o00paxenne pa3HbIX GUryp https://m.edsoo.ru/7f4211de
B [TApaJUIEIbHON IPOEKIINU

28 llenTpanbHas NPOEKIHs. YTOJI C COHANIPABICHHBIMHA CTOPOHAMH. bubnnoreka [JOK

VYron Mexay nIpsSMbIMUA

https://m.edsoo.ru/7f421382


https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382

No Tema ypoka KonnuectBo wacon Hara DIeKTpOHHBIE IUPPOBHIC
/I Bcero Kontposipnble IIpaktuyeckue H3YICHHA 0bpa3oBaTe/bHBIC PECYPChL
paboThI paboThI

29 3agauM Ha JOKA3aTEJIbCTBO U MCCJICIOBAHUE, CBSI3aHHBIC C bubmuoreka [JOK
PAacIIoIOKEHHUEM MIPSIMBIX B IIPOCTPAHCTBE https://m.edsoo.ru/7f421382

30 IlonsATHs: mapamIeIbHOCTh MPSMOKN U TUIOCKOCTH B bubmuorexa [JOK
npoctpanctBe. [Ipu3Hak napamieTbHOCTH IPSIMOUM M TNTIOCKOCTH. https://m.edsoo.ru/7f4211de
CaoiicTBa napajuieIbHOCTH MPSIMOM U TNIOCKOCTH

31 T'eomerpuueckue 3a7a4M Ha BBIYUCIICHUE U JIOKA3aTEIbCTRO, bu6mmoreka [IOK
CBSI3aHHBIC C APAJUICITBHOCTBIO MPSIMBIX M TIOCKOCTEH B https://m.edso0.ru/7f421382
MIPOCTPAHCTBE

32 TloctpoeHue ceueHus, IPOXOIIIETo Yepe3 TaHHYIO MPSMYIO Ha bubnnoreka [JOK
YepTEKE U MapajuIeIbHOTO APYroi mpsiMoit. Pacuér oTHomeHNI https://m.edsoo.ru/7f42154e

33 TlapamrenbHas MPOCKIUS, IPUMEHEHHUE JIUIS IIOCTPOCHHUS bubmmoreka [JOK
ceueHuit kyba u napasuienenunena. CBoicTBa napasieienuena https://m.edsoo.ru/7f4218be
Y TIPU3MBI

34 TlapamrensHbIe TUIOCKOCTH. [IpU3HaKK MapaICIEHOCTH JIBYX bubnuorexa [JOK
IIOCKOCTEH https://m.edsoo.ru/7f4211de

35 Teopema o mapamnenbHOCTH U €IUHCTBEHHOCTH TIOCKOCTH, bubnmnoreka [JOK
MPOXOJISIICH Yepe3 TOUKY, He MPHUHAIICKAILYIO JaHHON https://m.edso0.ru/7f421382
MJIOCKOCTH U CTIEACTBUS U3 HEE

36 CpoiicTBa mapamienbHBIX MIIOCKOCTEN: O MapalljeIbHOCTH bubnunoreka [JOK
MPSIMBIX TICPECEUCHHMS TTPU TIEPECCUCHHUH JIBYX MapaLIeIbHBIX https://m.edsoo.ru/7f421382
IJIOCKOCTEN TpeThen

37 CaoiicTBa napajuieiabHbIX INIOCKOCTEH: 00 0Tpe3Kkax bubnuoreka [IOK
napajuIe/IbHBIX MPSAMBIX, 3aKITFOYEHHBIX MEX/TY MMapauIeIbHBIMH https://m.edsoo.ru/7f4211de
IJIOCKOCTSIMU; O TIEPECEUSHHH MPSMOU ¢ ABYMS MapayliebHbIMU
TJIOCKOCTSIMU

38 TloBropenwme: Teopema [Tudaropa Ha IUIOCKOCTH bubmmoreka [JOK

https://m.edsoo.ru/7f421382
39 TIloBTOpeHHE: TPUTOHOMETPHS MPSIMOYTOJIBLHOTO TPEYTOJIbHUKA bubnmnorexa [JOK


https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382

No Tema ypoka KonnuectBo wacon Hara DIeKTpOHHBIE IUPPOBHIC
/I Bcero Kontposipnble IIpaktuyeckue H3YICHHA 00pa30BaTeIbHBIC PECYPCHI
paboThI paboThI
https://m.edsoo.ru/7f42154e
40 CgoiicTBa Ky0a U IPSIMOYTOJILHOTO Tapalieenuie/1a bubnmoreka [JOK
https://m.edsoo.ru/7f4218be
41 BeluncneHue JJIMH OTPE3KOB B KyO€ U MPSMOYTOJTBHOM bubmuorexa [JOK
napajuieNienure/ie https://m.edsoo.ru/7f4211de
42 TlepneHIUKYISIPHOCTD NPSAMOM 1 TutockocTH. [Tpu3Hak bubnnorexa [HOK
NEPICHAUKYJIIPHOCTH MPSIMOM M TIIOCKOCTH https://m.edsoo.ru/7f421382
43 TlepneHauKynIpHOCTDb MPSAMOM U TIockocTH. [Ipu3Hak bubnnoreka [JOK
MEPICHAUKYIIIPHOCTH MPSIMOM M TIIOCKOCTH https://m.edsoo.ru/7f421382
44 Teopema O CyLIECTBOBAaHUM U €JUHCTBEHHOCTH MPSAMOI, bubnnorexa [JOK
MPOXOJISIICH Yepe3 TOUKY POCTPAHCTBA U MEPIICHUKYIISIPHON https://m.edsoo.ru/7f4211de
K IJIOCKOCTH
45 TlnockocTy U NEepHEHANKYJISPHBIE UM IPSIMbIC B bubnuorexa [JOK
MHOT'OTpaHHHKaX https://m.edsoo.ru/7f421382
46 IlnockocT U MEpNEHAUKYISIPHBIE UM MIPSIMBIC B bubnmnorexa [JOK
MHOTOTPaHHHKaX https://m.edsoo.ru/7f42154e
47 Tlepnenaukynsp U HakioHHas. [locTpoeHne nepneHauKymspa u3 bubnnorexka [JOK
TOYKH Ha MPIMYIO https://m.edsoo.ru/7f4218be
48 Tlepnenaukynsp u HakiIoHHas. [locTpoeHne nepneHauKysIpa u3 bubnunoreka [JOK
TOYKH Ha MPSMYIO https://m.edsoo.ru/7f4211de
49 Teopema o TpEX MEePIECHANKYIAPAX (MIpsMast U oOpaTHas) bubnuorexa [JOK
https://m.edsoo0.ru/7f421382
50 Teopema o TpEx mepneHaUKysipax (mpsmas 1 oOpaTHas) bubnuorexa [IOK
https://m.edsoo.ru/7f421382
51 VYrom Mexay CKpemuBarOIUMUCS MPSIMBIMU bubnuorexa [JOK
https://m.edsoo.ru/7f4211de
52 Tlouck mepneHAUKYISIPHBIX MPSIMBIX C TIOMOIIBIO bubnmnoreka [JOK


https://m.edsoo.ru/7f42154e
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https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f4211de

No Tema ypoka KonnuectBo wacon Hara DIeKTpOHHBIE IUPPOBHIC
/I Bcero Kontposipnble IIpaktuyeckue H3YICHHA 00pa30BaTeIbHBIC PECYPCHI
paboThI paboThI
NEePIEHANKYIISPHBIX TUIOCKOCTEH https://m.edsoo0.ru/7f421382
53 OproroHaibHOE MPOSKTUPOBAHUE bubnmoreka [JOK
https://m.edsoo.ru/7f42154e
54 TlocTpoenue ceueHuii Ky0a, IpU3MBbI, MPABHIILHON MTUPaMUJIbI C bubmuorexa [JOK
MTOMOIIIBIO OPTOTOHAILHOM MPOCKITHH https://m.edsoo.ru/7f4218be
55 TlocrpoeHue cedeHuii Kyoa, IPU3MBbI, IPABHILHOW MUPAMUJIBI C bubnuorexa [JOK
MOMOIIIBI0 OPTOTOHAIBHOM MPOCKITHH https://m.edsoo.ru/7f4211de
56 CummMmeTpus B MPOCTPAHCTBE OTHOCUTEIHHO MIIOCKOCTH. bubnnoreka [JOK
[TnockocTH CHMMETPUI B MHOTOTPaHHUKAX https://m.edsoo.ru/7f421382
57 Ilpu3Hak nepneHANKYISIPHOCTH MPSMOM U TNIOCKOCTH KaK bubnuorexa [JOK
CIIEJICTBUE CHMMETPHUHU https://m.edsoo.ru/7f421382
58 IlpaBuibHbIE MHOTOIPAaHHUKU. Pacuér paccTOsIHUM OT TOUKH 10 bubnnoreka [JOK
IUIOCKOCTH https://m.edsoo.ru/7f4211de
59 IlpaBuibHBIE MHOTOTPAaHHUKH. Pacu€T paccTOSHUN OT TOYKH 710 bubnnoreka [JOK
IUIOCKOCTH https://m.edsoo0.ru/7f421382
60 CnocoObl OMYCTUTH NEPIIEHANKYISPHI: CAMMETPHS, CABUT TOYKU bubnmnoreka [JOK
110 MapajuIeIbHOM TPSIMO https://m.edsoo.ru/7f42154e
61 CnBur no HenmapawIeNbHOW MPSIMOH, N3MEHEHHE PACCTOSTHHUH bubnnoreka [JOK
https://m.edsoo.ru/7f4218be
62 KouTposbHas paboTa "B3aumMHOe pacnonoxeHue npsmMbIx U 1 bubnuoreka [IOK
TUIOCKOCTEH B pOCTpaHcTBE" https://m.edsoo.ru/7f4211de
63 IloBTOpeHHME: YToI MEX Iy MPSIMBIMHU Ha INIOCKOCTH, bubnmuorexa [JOK
TPUTOHOMETPHSI B IPOU3BOJILHOM TPEYTOJIbHUKE, TEOpeMa https://m.edsoo0.ru/7f421382
KOCHHYCOB
64 TloBTOpeHHE: YTOJI MEXITy CKPEIIUBAOIIUMUCS IPSIMBIMHU B bubnuorexa [JOK
MIPOCTPAHCTBE https://m.edsoo0.ru/7f421382
65 T'eomerpuyecKkue METOABI BEIUUCICHUS YTIa MEKIY MPSIMBIMU B bubnmnoreka [JOK


https://m.edsoo.ru/7f421382
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No Tema ypoka KonnuectBo wacon Hara DIeKTpOHHBIE IUPPOBHIC
/I Bcero Kontposipnble IIpaktuyeckue H3YICHHA 00pa30BaTeIbHBIC PECYPCHI
paboThI paboThI
MHOT'OTPaHHHUKAX https://m.edsoo.ru/7f4211de
66 JIByrpanHbIii yron. CBOMCTBO JIMHEHHBIX YIJIOB ABYTPAHHOTO bubnmoreka [JOK
yria https://m.edsoo.ru/7f421382
67 IlepnenaukymnspHbIe MI0CKOCTH. CBOHCTBA B3aUMHO bubmuorexa [JOK
MEPICHIUKYIISPHBIX TUIOCKOCTEH https://m.edsoo.ru/7f42154e
68 Ilpu3HaK NEPIEHINKYIIPHOCTH TUIOCKOCTEH; TeopeMa O IPSIMO bubnuorexa [JOK
MePeCceUeHUs IBYX IUIOCKOCTEH NMEPIIEHANKYIISPHBIX TPEThEH https://m.edsoo.ru/7f4218be
TUIOCKOCTH
69 IIpsiMOYTOJIBHBIN MapajuieNienuIie]; Ky0; U3MepeHHsI, CBOHCTBA bubnuorexa [JOK
MPSIMOYTOJIBHOTO MapajuiesieuIe/ia https://m.edsoo.ru/7f4211de
70 Teopema o nuaroHaay NPSMOYTOJIBHOTO Mapaljiesenurena u bubnnoreka [JOK
CIIC/ICTBHE U3 HEE https://m.edsoo0.ru/7f421382
71 CrepeoMeTpudecKre U MPUKIIAIHBIC 3aa4U, CBI3aHHBIE CO bubnuorexa [JOK
B3aMMHBIM PACIIOJIOKEHHEM IIPSIMBIX M IJIOCKOCTH https://m.edsoo.ru/7f421382
72 TloBTOpeHwHe: CKpeluBaroIrecs MpsMble, TapaieIbHbIe bubnmnorexa [JOK
IUTIOCKOCTH B CTAHIaPTHBIX MHOTOIPaHHHUKAX https://m.edsoo.ru/7f4211de
73 Tlapa mapayuienbHBIX TUIOCKOCTEH Ha CKPEIINBAIOIINXCS bubnuotexa [JOK
IPSIMBIX, PACCTOSTHUE MEX/Y CKPELIMBAIOIIUMUCS MPSIMBIMH B https://m.edsoo.ru/7f421382
MIPOCTBIX CUTYAITUSIX
74 PaccTosiHHE OT TOUKH JI0 IJIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10 bubnnoreka [JOK
MJIOCKOCTH https://m.edsoo.ru/7f42154e
75 BblunciIeHHE PacCTOSHUN MEXTY CKPEITUBAIOIIMMIUCS MPSIMBIMH bubnmnoreka [JOK
C MOMOIIIBIO MEPIEHINKYISPHOM TIOCKOCTH https://m.edsoo.ru/7f4218be
76 TpéxrpaHHBIN yroj, HEPAaBEHCTBA JIJIS TPEXTPAHHBIX YTJIOB. bubnuorexa [JOK
Teopema [Tudaropa, TeopeMbl KOCHHYCOB U CHHYCOB JJIsI https://m.edsoo.ru/7f4211de
TPEXTPAaHHOIO yIJia
77 DnemeHTHI chepruIeCKOr TEOMETPUH: T€0Ie3NICCKIEe TUHUHU Ha bubmuotexa [JOK


https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4211de
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Tema ypoka

3emiie
KonTponbnas padota "Yrisl u paccrosHus"

Cucremaru3zanus 3HaHuM "MHOTOrpaHHHK U €T0 3JIEMEHTHI"
IInpamupa. Buael nupamun. [IpaBunpHas nupamuia

ITpusma. IIpssmas u HaknoHHas npusmsl. [IpaBunbHas npusma
[IpsiMolt napayenenunen, NpsMOYyroJIbHbINA MapajuIeIeIuIIe,
KyO

Beinyxiible MHOrorpanHuku. Teopema Oiniepa

Brinyxiible MHOrOrpanHuku. Teopema Ditnepa. [IpaBunbHble 1
IIOJIYTIPABUJIbHBIE MHOTOTPaHHUKHU

KontponbHas pabora "MHororpaHHUKH"

[TonsiTre BeKTOpa HA MJIOCKOCTH U B IPOCTPAHCTBE

Cymma BEKTOpOB

Pa3zHocTh BEKTOPOB

HpaBI/IHO napajjiejacnuicaa

YMHOKEHUE BEKTOpa Ha YUCIIO

KonnuecTtBo yacoB

Bcero Kontposipnble IIpaktuyeckue H3YICHHA

paboThI

paboThI

Jarta

DIeKTpOHHBIE IUPPOBHIC
o0pazoBaTenbHBIE PECYPChI

https://m.edsoo0.ru/7f421382

bubmuorexa [JOK
https://m.edsoo.ru/7f421382

bu6mmoreka [IOK
https://m.edsoo.ru/7f4211de

bu6mmoreka [IOK
https://m.edsoo.ru/7f421382

bubmuoreka [JOK
https://m.edsoo.ru/7f42154e

bu6mmoreka [IOK
https://m.edsoo.ru/7f4218be

bubmuorexa [JOK
https://m.edsoo.ru/7f4211de

bu6mmoreka [IOK
https://m.edsoo.ru/7f421382

bu6mmoreka [JOK
https://m.edsoo.ru/7f421382

bu6mmorexa [IOK
https://m.edsoo.ru/7f4211de

bu6mmoreka [JOK
https://m.edsoo.ru/7f421382

bu6mmorexa [IOK
https://m.edsoo.ru/7f42154e

bu6mmoreka [JOK
https://m.edsoo.ru/7f4218be

bu6mmorexa [IOK
https://m.edsoo.ru/7f4211de


https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4211de

No Tema ypoka KonnuectBo wacon Hara DIeKTpOHHBIE IUPPOBHIC

/1 Bcero Kontposipnble IIpaktuyeckue H3YICHHA 00pa30BaTeIbHBIC PECYPCHI
paboThI paboThI
91 PasnoxeHue BEKTOpa Mo 0a3ucy TPEX BEKTOPOB, HE JISKAIUX B 1 bubnmoreka [JOK
OJHOU IUIOCKOCTH https://m.edsoo.ru/7f421382

92 CkanspHOe MPOU3BEICHHE 1 bubmuorexa [JOK
https://m.edsoo.ru/7f421382

93 BeruncieHHE yria MEKIy BEKTOPaMH B IIPOCTPAHCTBE 1 bubnmoreka [JOK
https://m.edsoo.ru/7f4211de

94 Tlpocrteiimme 3a1a49u ¢ BEKTOpAMHU 1 bubnnoreka [JOK
https://m.edsoo.ru/7f421382

95 Ilpocreiimme 3a1a9u ¢ BEKTOpaMHU 1 bubnuorexa [JOK
https://m.edsoo.ru/7f42154e

96 [IIpocrteiimme 3a1a9u ¢ BEKTOpAMHU 1 bubnnoreka [JOK
https://m.edsoo.ru/7f4218be

97 TIlpocreiimue 3a1a9u ¢ BEKTOPaMHU 1 bubnuorexa [JOK
https://m.edsoo.ru/7f4211de

98 OO0o061IeHre U cUCTeMaTH3aIUs 3HAaHUI 1 bubmuorexa [JOK
https://m.edsoo.ru/7f421382

99 OO6oOmeHue u cucTeMaTH3aIMs 3HAHUH 1

100 Utoroast KOHTpOJBHAS paboTa 1 1

101 UroroBas KOHTpOJBbHAS paboTa 1 1

102 OO6o06meHue u cucTeMaTH3aIus 3HaHUH 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0

11 KJIACC

Ne Tema ypoka KonuuectBo yacos Hata OJeKTpOHHBIC IT(POBEIE

n/m Bcero Koutponbhbie Ilpaktudeckme H3YICHUA 00pazoBate/IbHbIE PECYPCh

paboThI paboThI
1 Tlorropenue Tembl "KoopauHaThl BEKTOpa HA IMJIOCKOCTH U B 1 bubnuorexa [IOK

npoctpaHcTse" https://m.edsoo.ru/7f421382


https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f421382
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11

12

13

14

15

Tema ypoxka

[ToTOpenue Tembl "CkansipHoe IpOU3BEICHUE BEKTOPOB"

[ToBTOpeHue Temsl "BoruncieHue yria Mex,1y BEKTOpaMu B
npocTpaHcTae"

IToBTOpeHue Tembl "YpaBHEHHE TPSIMOM, TPOXOJIAIIECH Yepe3 1B
TOYKH"

VYpaBHEHUE MJIOCKOCTH, HOPMaJlb, yPABHEHUE INIOCKOCTH B OTPE3KaX

VpaBHeHHe IJIOCKOCTH, HOPMAJIb, YPABHCHHUC IIJIOCKOCTH B OTPE3KaxX

BekropHoe npousseneHue
Jlunelinble HEPABEHCTBA, JIMHEHHOE MPOrpaMMUpPOBaHUE
JIuHeitHbIe HEPaBEHCTBA, JUHEMHOE MPOrpaMMHUPOBAHUE

Ananutudeckue MCETOABI pacqéTa yriia MExKAy MpsIMbIMHU B
MHOTI'OIpaHHHUKax

Amnanutuyeckue METOBI pvaéTa yriia MCXKAY IJIOCKOCTSAMU B
MHOTI'OI'paHHUKax

dopmyiia pacCTOSIHUA OT TOUYKHU 10 IIOCKOCTH B KOOPAMHATAX
Haxoxxnenne paccTosTHUN OT TOYKH JI0 TNIOCKOCTH B KyOe
Haxoxaenue paccTostHui OT TOUYKHU 0 TUIOCKOCTH B IPABUIIBHOM

npamMue
KontponbHas padota "AHanmuTuyeckas reomeTpus"

1

KonmdaectBo 9acoB

Bcero KoHTposbHBIE

paboThI

IIpakTueckue

paboThI

DJeKTpOHHEIE I(POBEIC
00pa3oBaTeNbHEIE PECYPCHI

bu6mmoreka [IOK
https://m.edsoo.ru/7f4211de

bubmuoreka [JOK
https://m.edsoo.ru/7f421382

bu6mmoreka [IOK
https://m.edsoo.ru/7f42154e

bu6mmorexa [IOK
https://m.edsoo.ru/7f4218be

bubmuorexa [JOK
https://m.edsoo.ru/7f4211de

bu6mmoreka [IOK
https://m.edsoo.ru/7f421382

bubmuorexa [JOK
https://m.edsoo.ru/7f421382

bu6mmorexa [IOK
https://m.edsoo.ru/7f4211de

bu6mmoreka [JOK
https://m.edsoo.ru/7f421382

bu6mmoreka [IOK
https://m.edsoo.ru/7f42154e

bu6mmoreka [JOK
https://m.edsoo.ru/7f4218be

bu6mmorexa [IOK
https://m.edsoo.ru/7f4211de

bu6mmoreka [JOK
https://m.edsoo.ru/7f421382

bu6mmoreka [IOK


https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382

Ne Tema ypoka KonuuectBo vacos Hara DJeKTpOHHEIE I(POBEIC
/n Beero Konrponbhbie IlpaxTnueckue H3YYCHHSA 00pa3oBaTeNbHbIE PECYPCHI
paboThI paboThI
https://m.edsoo.ru/7f421382
16 CeueHust MHOrOTPaHHUKOB: CTAHAAPTHBIE MHOTOIPAHHUKH 1 bubnuorexa [JOK
https://m.edsoo.ru/7f4211de
17 CedeHust MHOrOrpaHHUKOB: METO/I CJIC/IOB 1 bubnmoreka [JOK
https://m.edsoo.ru/7f421382
18 CeuyeHust MHOrOrPaHHUKOB: CTAHIaPTHBIE IIOCKOCTH, IEPECEYCHUS 1 bubmuorexa [JOK
HPSMBIX U IJIOCKOCTEH https://m.edsoo.ru/7f42154e
19 TMapatenbHbIe IPSMBIC U TIOCKOCTH: MApAJLICIbHBIC CEUCHUS 1 bubmmoreka [IOK
https://m.edsoo.ru/7f4218be
20 TlapamienbHble MPSAMBIE M IFIOCKOCTH: PACYET OTHOIICHUIH 1 bubnnoreka [JOK
https://m.edsoo.ru/7f4211de
21 TlapamienbHbIC IPSMBIC M TUIOCKOCTHU: YTJIbI MEXKTY 1 bubmmoreka [IOK
CKPEIIHUBAIOIIUMUCS PSIMBIMU https://m.edsoo.ru/7f421382
22 TleprieHIUKYJISPHBIC IPSIMbIC M IUIOCKOCTH: CTaHIAPTHBIC Maphl 1 bubnnoreka [JOK
NEePICHANKYISPHBIX IUIOCKOCTEH W PAMBIX, CHMMETPUN https://m.edsoo0.ru/7f421382
MHOTOTPaHHUKOB
23 [lepneHIUKYISIpHBIC IPSIMBIE H TUIOCKOCTH: TEOPEMa O TPEX 1 bu6nuoreka [IOK
NePIEHIUKYIIApax https://m.edsoo.ru/7f4211de
24 TlepnieHIUKYISIPHBIC PSIMBIC M TUIOCKOCTH: BHIYMCIICHHS JIJTHH B 1 bubnnoreka [JOK
MHOTOI'paHHHKaX https://m.edsoo.ru/7f421382
25 TloBTOpeHHME: IIIOMIAN MHOTOYTOJIBHUKOB, (GopMyIbl [uist miomaned, 1 bubnuoreka [IOK
COO0OpasKkeHHsI 1O100Ms https://m.edsoo.ru/7f42154e
26 TloBTOpeHME: IO MHOTOYTOJBHUKOB, (GOpMyIbl [uis mioniaaen, 1 bubnnoreka [JOK
COO00paxeHus moao0us https://m.edsoo.ru/7f4218be
27 TloBTOpeHHME: IUIOMIAIH MHOTOYTOJILHUKOB, (opMyIbl [uis miomaned, 1 bubnuorexa [IOK
COO0OpakeHHsI MOI00HSI https://m.edsoo.ru/7f4211de
28 T[lnomaau cedeHuit MHOTOTPaHHUKOB: TUIOIIA M TOBEPXHOCTEH, 1 bubnnorexa [JOK


https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4211de

/1

29

30

31

32

33

34

35

36

37

38

39

40

41

Tema ypoxka

pa3pe3aHus Ha 4YacTH, COOOpaXKeHUs Mo 100us

[Tnomaau ceueHnii MHOTOTPaHHUKOB: TUTOIIAH IIOBEPXHOCTEH,
paspe3aHus Ha 9acTH, COOOPaKEeHUs TTO100Us

KonTtponsHast padora "[IoBTOpeHHE: MHOTOTPAaHHUKH, CEUYCHUS
MHOTOTPaHHUKOB"

O0BeéM Tena. OOBEM MPSIMOYTOJIBLHOTO TapaJlIeIICIHITe A
3amaun 00 yaBOCHMH Ky0a, 0 KBaJpaType Kyba; 0 TPUCEKIIUH yTIia

CrepeomeTpuuecKue 3aauu, CBsI3aHHbIE C 00bEMOM
IPSAMOYTOJIBHOTO NapajuleNenunesia

[Ipuknaanblie 3a1a9u, CBSI3aHHbIE C BBIYUCICHUEM 00bEMa
IPSIMOYTOJIBHOTO TapajuiesenuIena

O0BEM IIPSAMOIA TPU3MBI

CrepeoMeTpHuuecKre 3aJaui, CBSI3aHHbBIE C BIYUCIEHUEM 00bEMOB
IIPSAIMOM TIPU3MBI

HpI/IKJ'IaI[HBIC 3aaa4u, CBA3aHHBIC C 00BEMOM HpHMOﬁ IMPU3MBbI

Brruucnenue o0bEMOB TEN ¢ MOMOIIBIO ONPENECTEHHOTO HHTErpaa.

O06BEM HaKIIOHHOM MPU3MBI

Brrunciienne 006EMOB TeI C INOMOIIBIO onpenenéHHoro HUHTCIrpaJia.

O06bEM upamMu/Ibl

®dopmyna 00bEMa mupamuasl. OTHOIICHHE 00HEMOB TTUPAMHUT C
OOIIUM YTIIOM

®opmyna 06béMa nmupamuibl. OTHOIIEHHE 00BEMOB TUPAMHU/T C
0o0LINM YTJIOM

KonmdaectBo 9acoB

Bcero KoHTposbHBIE
paboThI

IIpakTueckue
paboThI

Jlara
U3y4YECHUS

DJeKTpOHHEIE I(POBEIC
00pa3oBaTeNbHEIE PECYPCHI

https://m.edsoo.ru/7f421382

bu6mmoreka [IOK
https://m.edsoo0.ru/7f421382

bubmuoreka [JOK
https://m.edsoo.ru/7f4211de

bu6mmoreka [IOK
https://m.edsoo.ru/7f421382

bu6mmorexa [IOK
https://m.edsoo.ru/7f42154e

bubmuorexa [JOK
https://m.edsoo.ru/7f4218be

bu6mmorexa [IOK
https://m.edsoo.ru/7f4211de

bubmuorexa [JOK
https://m.edsoo.ru/7f421382

bu6mmoreka [IOK
https://m.edsoo.ru/7f421382

bu6mmoreka [JOK
https://m.edsoo.ru/7f4211de

bu6mmorexa [IOK
https://m.edsoo.ru/7f421382

bu6mmoreka [JOK
https://m.edsoo.ru/7f42154e

bu6mmorexa [IOK
https://m.edsoo.ru/7f4218be

bu6mmoreka [JOK
https://m.edsoo.ru/7f4211de


https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4211de
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Tema ypoxka

CrepeoMeTpuuecKre 3aauu, CBI3aHHbIE ¢ 00bEMaMU HAKJIOHHOM
MIPU3MBI

CrepeomeTpHuuecKkue 3aa4uu, CBsI3aHHbIe ¢ 00bEMaMU MHUPAMHUIBI

[Tpuknagaeie 3aaauu 1o Teme "O0BEMBI TeN", CBA3aHHBIE ¢ 00BEMOM
HAKJIOHHOU IPU3MBI

[Ipuknanueie 3anaun no Teme "OO0bEMBI TEN", CBA3aHHBIE C 00BEMOM
IUpPaMU/IbI

[Ipumenenne o0bEMOB. Boruncienne paccTosiHUS 10 IOCKOCTH
KonTponbnas padora "O6bEM MHOrOrpaHHuka"
Hunuuapuyeckas HOBEPXHOCTh, 00pa3yoNue HIUIMHIPUIECKON

MTOBEPXHOCTHU

Humusap. Ipsmont kpyroBoit nunuuap. [1nomans noBepxHOCTH
HUIUHAPA

Konnueckas moBepxHOCTh, 00pa3yrolre KOHMUECKOH MOBEPXHOCTH.
Konyc

CedeHue KOHyca IUNIOCKOCTBIO, MApAJUIEIbHON MIIOCKOCTH OCHOBAHHUS
VYceuénnslii konyc. M300paxkeHne KOHYCOB U YCEUEHHBIX KOHYCOB
[Tnomaas 60KOBO MOBEPXHOCTH U MOJHON MOBEPXHOCTH KOHYCA

IInomans OOKOBOM MMOBCPXHOCTHU U MOJTHOH IMOBCPXHOCTHU KOHYCA

CTepeOMeTpI/I‘IeCKI/Ie 3aa4d Ha A0Ka3aTCJIbCTBO U BBIYHCIICHHUC,

Bcero KoHTposbHBIE

1

KonmdaectBo 9acoB

paboThI

IIpakTueckue
paboThI

Jlara
U3y4YECHUS

DJeKTpOHHEIE I(POBEIC
00pa3oBaTeNbHEIE PECYPCHI

bu6mmoreka [IOK
https://m.edsoo.ru/7f421382

bubmuoreka [JOK
https://m.edsoo.ru/7f421382

bu6mmoreka [IOK
https://m.edsoo.ru/7f4211de

bu6mmorexa [IOK
https://m.edsoo.ru/7f421382

bubmuorexa [JOK
https://m.edsoo.ru/7f42154e

bu6mmoreka [IOK
https://m.edsoo.ru/7f4218be

bubmuorexa [JOK
https://m.edsoo.ru/7f4211de

bu6mmorexa [IOK
https://m.edsoo.ru/7f421382

bu6mmoreka [JOK
https://m.edsoo.ru/7f421382

bu6mmoreka [IOK
https://m.edsoo.ru/7f4211de

bu6mmoreka [JOK
https://m.edsoo.ru/7f421382

bu6mmorexa [IOK
https://m.edsoo.ru/7f42154e

bu6mmoreka [JOK
https://m.edsoo.ru/7f4218be

bu6mmoreka [IOK


https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
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Tema ypoxka

MOCTPOCHUEM CEUECHUN IMIMHIpPA, KOHYCa
CrepeoMeTpHuuecKre 3aJa4ui Ha J10Ka3aTeIbCTBO U BBIUKCIICHHE,

MIOCTPOEHUEM CEUEHUM LWIIMH/IPA, KOHYCA
[IpuxnanHeie 3a1a4n, CBI3aHHBIE C UAJIMHIPOM

HpI/IKJ'IaI[HBIe 3a1a4u, CBA3aHHBIC C MUIIMHAPOM

Cdepa u map

[Tepeceuenue cdeps! u mapa c mnockoctbto. Kacanue mapa u cepsr

IUIOCKOCTBIO. Buj 1 m300paskeHue mapa

[Mepeceyenue chepsl U mapa ¢ miockocThio. Kacanue mapa u chepsl

IUIOCKOCTBIO. Buj 1 n3o0paxenue mapa
VYpaBuenue cepsol. [Lnomans chepsl 1 e€ yactei

Cummetpus cdepsl 1 mapa

CrepeoMeTpHuuecKre 3aJaui Ha 10Ka3aTeIbCTBO U BBIUNCIICHUE,
CBsI3aHHBIE CO CEpOH U 1IapOM, IOCTPOEHUEM UX CEUECHUM
IUIOCKOCTBIO

CrepeoMeTpHuuecKre 3aJauy Ha 10Ka3aTeIbCTBO U BBIUNCIICHUE,
CBsI3aHHBIE CO CEpOH U 1IapOM, IOCTPOEHUEM UX CEUEHUN
IUIOCKOCTBIO

[IpuknanHblie 3a1a4m, CBsI3aHHBIE CO c(hepoii U Mapom

[ToBTOpEHME: OKPYKHOCTH HA MJIOCKOCTH, BEIYMCIIEHUS B
OKPYKHOCTH, CTaHJAPTHBIE OO0

KonmdaectBo 9acoB

Bcero KoHTposbHBIE
paboThI

IIpakTueckue
paboThI

Jlara
U3y4YECHUS

DJeKTpOHHEIE I(POBEIC
00pa3oBaTeNbHEIE PECYPCHI

https://m.edsoo.ru/7f4211de

bu6mmoreka [IOK
https://m.edsoo0.ru/7f421382
bubmuoreka [JOK
https://m.edsoo.ru/7f421382
bu6mmoreka [IOK
https://m.edsoo.ru/7f4211de
bu6mmorexa [IOK
https://m.edsoo.ru/7f421382
bubmuorexa [JOK
https://m.edsoo.ru/7f42154e
bu6mmorexa [IOK
https://m.edsoo.ru/7f4218be
bubmuorexa [JOK
https://m.edsoo.ru/7f4211de
bu6mmoreka [IOK
https://m.edsoo.ru/7f421382

bu6mmoreka [JOK
https://m.edsoo.ru/7f421382

bu6mmoreka [JOK
https://m.edsoo.ru/7f4211de

bu6mmoreka [JOK
https://m.edsoo.ru/7f421382
bu6mmorexa [IOK
https://m.edsoo.ru/7f42154e


https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
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Tema ypoxka

PaznuuHpie KOMOMHAIIMY TEN BpAllEHUs U MHOTOTPAaHHUKOB
3anauu o reme "Tena u MoBepXHOCTH BpalieHus"

3agaun no Teme "Tena 1 MOBEpXHOCTH BpaleHus"
KonTposabHas padbora "Tena u noBepXHOCTH BpaleHUS"
O0beM muuHapa. TeopeMa 06 00bEME MPSIMOTO MIIMHIPA

Brruucnenue o0bEMOB TeN ¢ MOMOIIBIO OMPEIEAEHHOTO HHTETpaJa.
O0BéM KoHyCa

[Tnomaan 60k0BOM U MOTHON MOBEPXHOCTH KOHYCA

CrepeoMeTpHUYECKHE 3a/1auH, CBSI3aHHBIC C BRIYMCICHHEM 00HEMOB
IWIMH/Ipa, KOHyCca

[Mpuxnagneie 3amaun 1o Teme "OO0bEMBI U TUIONIAIN TOBEPXHOCTEH
Tex"

O06nEM mapa u mapoBoro cekropa. Teopema 00 00bEMe mapa.
[Tnomans cheprl. CTepeoMeTpuueckre 3aaun, CBI3aHHbIE C
BBIUMCIICHHEM 00BEMOB IIIapa, MapoOBOT0 CErMEHTA U IIIAPOBOTO
CeKTopa

[Mpuknanueie 3aaauu o Teme "OO0bEMBI T, CBSA3aHHBIE C 00BEMOM
mapa v miomasasio cgepbl. COOTHOMIEHUS MEXKTY TUTOIIAISTMHU
MOBEPXHOCTEH M 00bEMaMU TTOIOOHBIX TE

[TomoGHbIe Tena B mpocTpaHcTBe. MI3MeHeHne 00bEMa TPy MOA00HH.
CrepeomeTpudecKue 3a1a49M, CBI3aHHBIC C BEIYUCICHUEM 00HEMOB
TEeJ U IIIONIa/Iel MOBEepXHOCTEH

Bcero KoHTposbHBIE

1

KonmdaectBo 9acoB

paboThI

IIpakTueckue
paboThI

Jlara
U3y4YECHUS

DJeKTpOHHEIE I(POBEIC
00pa3oBaTeNbHEIE PECYPCHI

bu6mmoreka [IOK
https://m.edsoo.ru/7f4218be
bubmuoreka [JOK
https://m.edsoo.ru/7f4211de
bu6mmoreka [IOK
https://m.edso0.ru/7f421382
bu6mmorexa [IOK
https://m.edsoo.ru/7f421382
bubmuorexa [JOK
https://m.edsoo.ru/7f4211de
bu6mmoreka [IOK
https://m.edsoo.ru/7f421382
bubmuorexa [JOK
https://m.edsoo.ru/7f42154e
bu6mmorexa [IOK
https://m.edsoo.ru/7f4218be
bu6mmoreka [JOK
https://m.edsoo.ru/7f4211de
bu6mmoreka [IOK
https://m.edsoo.ru/7f421382

bu6mmoreka [JOK
https://m.edsoo.ru/7f421382

bu6mmoreka [JOK
https://m.edsoo.ru/7f4211de


https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f4211de
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80
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84

85

86

87
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89

90

91

Tema ypoxka

KoHnTtpoinbhas padota "Ilnomanyu moBepXHOCTH U 00BEMBI KPYTIIBIX

"

TeN

JBmwxenus npoctpancTBa. OToOpakeHus. J[BukeHus: 1 paBEHCTBO
¢buryp. O6mmme cBOWCTBa IBMKCHUI

Buael nBukeHMi: mapaiienbHbli epeHoc, HEHTpalbHasi CHMMETPHS,
3epKajibHasi CAMMETpPHUS, IOBOPOT BOKPYT MPSAMOM

[IpeobpazoBanus monodus. [Ipsimas u chepa Ditnepa

I'eomeTpuueckue 3aaun Ha IPUMEHEHUE JIBIKEHUS
Kontponbnas padota "BekTops B mpocTpancTse”

Ob6o6uaroiee nopropeHue 11 noHATUH 1 METOJJOB Kypca T€OMETPUU
10-11 xmaccoB, cucremaTu3anus 3HaHui: "IlapamienbHOCTh MPSMBIX
Y TUIOCKOCTEW B ITpOCTpaHcTBe”

O6o6maromiee nopropenue 11 MOHATHIA U METOJIOB Kypca Tr€OMETPUU
10-11 kmaccoB, cuctemaTu3aius 3Hanuil: "BekTopsl B
npocTpaHcTse”

O6o6maromiee nopropenue 11 MOHATHIA 1 METOJIOB Kypca T€OMETPUU
10-11 kmaccoB, cucremaTu3aius 3Hanuii: "BekTopsl B
npocTpaHcTse”

O6o6maromiee nopropenue 11 moHATHI U METOJIOB Kypca T€OMETPUU
10-11 kmaccoB, cuctemaru3anus 3Hanuil: "O0beM MHOTOTpaHHUKA"

O6o6maromniee nopropenue 11 moHATHI U METOJOB Kypca FreOMETPUU
10-11 xnaccoB, cucremaTtu3anus 3HaHui: "OO0beM MHOTOIrpaHHUKA"

O6o6maromee nopropenue 11 mOHITHIA 1 METOJIOB Kypca T€OMETPUU
10-11 kmaccoB, cuctemaTu3amus 3Hanuit: "[1nomaam moBepXHOCTH U
00BEMBI KPYTIIBIX Ten"

1

KonmdaectBo 9acoB

Bcero KoHTposbHBIE

paboThI
1

IIpakTueckue

paboThI

DJeKTpOHHEIE I(POBEIC
00pa3oBaTeNbHEIE PECYPCHI

bu6mmoreka [IOK
https://m.edsoo.ru/7f421382

bubmuoreka [JOK
https://m.edsoo.ru/7f42154e

bu6mmoreka [IOK
https://m.edsoo.ru/7f4218be

bu6mmorexa [IOK
https://m.edsoo.ru/7f4211de

bubmuorexa [JOK
https://m.edsoo.ru/7f421382

bu6mmoreka [IOK
https://m.edsoo.ru/7f421382

bubmuorexa [JOK
https://m.edsoo.ru/7f4211de

bu6mmoreka [JOK
https://m.edsoo.ru/7f421382

bu6mmoreka [JOK
https://m.edsoo.ru/7f42154e

bu6mmoreka [JOK
https://m.edsoo.ru/7f4218be

bu6mmorexa [IOK
https://m.edsoo.ru/7f4211de

bu6mmoreka [JOK
https://m.edsoo.ru/7f421382


https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382

No Tema ypoka KonudecTBo yacos [Hara DJeKTpOHHEIE I(POBEIC
/n Beero Konrponbhbie IlpaxTnueckue H3YYCHHSA 00pa3oBaTeNbHbIE PECYPCHI
paboThI paboThI
92  O6o6maromee moBTopenue 11 moHATHI 1 METOAOB Kypca reomeTpun 1 bubmuorexa [JOK
10-11 kmaccos, cuctemaTu3anus 3Hanuii: "[1nomaam moBepxXHOCTH U https://m.edsoo.ru/7f421382
00BEMBI KPYTIIBIX TEN"
93 HUroroBast KOHTpOJIbHAS paboTa 1 1 bubmuorexa [JOK
https://m.edsoo.ru/7f4211de
94  Hrorosas KOHTpOJIbHAS paboTa 1 1 bubmumorexa [IOK
https://m.edsoo.ru/7f421382
95 TloBropenwe, 0000IIEHHE U CHCTEMATH3AIIMS 3HAHUI 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f4211de
96 Hcropus pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ POJib B Pa3BUTUU 1 bubmmoreka [IOK
COBPEMEHHBIX MHKCHEPHBIX M KOMITBIOTEPHBIX TEXHOJOTHI https://m.edsoo.ru/7f421382
97 Hcropus pa3BUTHsI CTEPEOMETPUH KaK HAYKU U €€ POJIb B Pa3BUTUH 1 bubnmnorexa LIOK
COBPEMEHHBIX HH)KCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI https://m.edsoo.ru/7f4211de
98 Hcropus pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ POJib B Pa3BUTUU 1 bubmmoreka [IOK
COBPEMEHHBIX MHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUH https://m.edsoo0.ru/7f421382
99 Hcropus pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ POJIb B pa3BUTHU 1 bubmmorexa LIOK
COBPEMEHHBIX HH)KCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI https://m.edsoo.ru/7f42154e
100 Hcropus pa3BUTHS CTEPEOMETPHH KaK HAYKH U €€ pOJib B PA3BUTUH 1 bubmmorexa [IOK
COBPEMEHHBIX MHKEHEPHBIX U KOMITbIOTEPHBIX TEXHOJIOTUH https://m.edsoo.ru/7f4218be
101 Hcropus pa3BUTHS CTEPEOMETPHH KaK HAYKH U €€ pOJIb B Pa3BUTUH 1 bubmmnorexa LIOK
COBPEMEHHBIX HH)KCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI https://m.edsoo.ru/7f4211de
102 Hcropus pa3BUTHS CTEPEOMETPHH KaK HAYKH U €€ POJIb B Pa3BUTHH 1 bubmmorexa [IOK
COBPEMEHHBIX HMHKEHEPHBIX U KOMITbIOTEPHBIX TEXHOJIOTHH https://m.edsoo0.ru/7f421382
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102 8 0


https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382

YYEBHO-METOJJNYECKOE OBECIIEYEHHUE OBPA30BATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

I'eomerpus, 10-11: Yue6. nns obmeobpazosart. yupexaenuid/ JI.C.AranacsH, B.®.byry3os, C.b.Kagomies u ap. — M.: [Ipocsemenne, 2021.

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

b.I'. 3uB. lunaktudyeckue matepuaisl o reometpun ais 10 kiacca. MockBa.  IIpocsemenue.2019
b.I'. 3uB. JIugaktuueckue Matepuaisl 1o reomerpuu s 11 kinacca. MockBa.  IIpocsemnienue.2019r.
C.M. Caaksn, B.®. Byry3os. U3yuenue reomerpuu B 10-11 xnaccax. Kaura st yuurens. Mocksa. [Ipocsemenne.2007

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

bubmuoreka ITOK https://m.edsoo.ru/7f42154e


https://m.edsoo.ru/7f42154e

