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INOACHUTEJIbBHAS 3AIINCKA

['eomerpust siBIsieTCSI OJHUM M3 0a30BBIX KypCOB Ha YPOBHE CpEIHEro 00Iero o0pa3oBaHUs, TaK KaKk 00ECIeYMBAECT BO3ZMOXKHOCTh M3YUEHUS
JUCLUUIUIMH €CTECTBEHHO-HAYYHOW HANpPaBJICHHOCTH W MPEAMETOB I'yMAaHUTAPHOTrO IHMKIA. I10CKONBKY JIOTHYECKOe MBIIUICHHE, GopMHUpyeMoe Mpu
U3y4EHUH OO0YYaIOIUMUCS MOHATHUHHBIX OCHOB I'€OMETPHM, IPH J0KA3aTEeIbCTBE TEOPEM U IOCTPOEHHM LIETIOYKU JIOTHUECKUX YTBEPXKIECHUH Ipu
PELIEHNUN T€OMETPUYECKUX 3a/1a4, YMEHUE BBIIBUTaTh M OIPOBEPIaTh I'MIIOTE3bl HEMOCPEICTBEHHO HCIIOJIB3YIOTCA MIPU PELICHUH 3a/1ad €CTECTBEHHO-
HAYYHOTO LIMKJIA, B YACTHOCTH (PM3MUECKUX 3ajad.

Llens ocBoeHuss mporpaMMmbl yuyeOHOro kypca «['eomerpusi» Ha yriayOiIE€HHOM YypOBHE — pa3BUTUE HHAUBUAYAJIbHBIX CIIOCOOHOCTEN
00yJaroIuxcst pU U3y4E€HUH F€OMETPUH, KaK COCTaBIISIIONIEH peiMeTHON obactu «MaTematuka 1 MHQOpMaTHKa» dyepe3 o0ecreyeHre BO3MOKHOCTH
nproOpeTeHNs U MCII0JIb30BaHUs OoJiee rIyOOKUX T€OMETPUUECKUX 3HAHUN M JelcTBUH, crien(UIHbIX T€OMETPUU, U HEOOXOIUMBIX AJISl YCIIELIHOT0
npo¢eCCHOHATHFHOTO 00pa30BaHMsI, CBI3aHHOTO C HCIIOJIB30BAaHUEM MAaTEMaTHKH.

[IpropuTeTHBIMH 331a4aMU Kypca F€OMETPUHN Ha YIiIyOJEHHOM ypOBHE, pAaCIIUPSIOLIMMU U YCHIIMBAIOIKMMHU Kypc 0a30BOr0 ypOBHS, SIBJISIOTCS:

paclipeHue MpeJCTaBICHUs O TEOMETPUM KaK YacTH MHUPOBOM KyJIbTypbl M (DOPMUPOBAHME OCO3HAHMSI B3aWMOCBSI3M TI'€OMETPUHU C
OKPY>KarOIIUM MUPOM;

(hopMHpOBaHHE MPENCTABICHHUSI O MPOCTPAHCTBEHHBIX (PUIypax KaK O BaXXHEHIIMX MaTeMaTHYECKUX MOJENSAX, MO3BOJISIIOIIMX OINUCHIBaTh U
U3y4aTh pa3HbIE SBJICHUS OKPYKaIOLEro MUpPA, 3HaHUE TIOHATUHHOTO amnmnapara o pasaeny «CrepeoMeTpus» yueOHOro Kypca reOMEeTpHH;

(dbopMHpOBaHHE YMEHHs BIAJ€Thb OCHOBHBIMHM MOHATHSMHM O MPOCTPAHCTBEHHBIX (UI'ypaX M HUX OCHOBHBIMH CBOMCTBAMH, 3HAHHE TEODPEM,
(bopMyn U yMeHHE UX IPUMEHATh, YMEHUS J10Ka3bIBaTh TEOPEMbI U HAXOJUTh HECTAHJAPTHBIE CIIOCOOBI peIlIeHHs 3a/1a4;

(¢bopMHpOBaHME yYMEHMsI paclo3HaBaThb Ha dYepTexkax, MOJENSIX U B pealbHOM MHUPE MHOTOIPAaHHUKM U Teja BpalleHUs, KOHCTPYHPOBaTh
F€OMETPUUYECKUE MOJIEIH;

¢dbopMHUpoBaHHE MOHMMAHHUS BO3MOXXHOCTH aKCMOMAaTHYECKOTO IOCTPOCHUS MaTeMaTHYeCKUX Teopui, (OpMHpOBAHUE MOHUMAHUSA POJIH

AKCUOMATHKU IIPU ITPOBCACHHUU paCCYX(HeHHﬁ;



(dbopMHpOBaHHE yMEHHs BIIQJIETh METOAAMHU J0KA3aTeJbCTB W AJTOPUTMOB PEILEHHs, YMEHUS UX IHPUMEHATb, NPOBOJIUTH J10Ka3aTeIbHbIE
paccyXIeHHs B XOJIe PEICHUs] CTEPEOMETPUYECKHX 3a/1a4 M 33/1a4 C MPAKTHYECKUM COAep KaHueM, (OpMHUPOBAHUE NPEACTABICHNUS O HEOOXOAUMOCTH
JI0Ka3aTeNbCTB TP 00OCHOBAaHMM MATEMAaTUUYECKUX YTBEPKIACHUN U POJIM AKCMOMATUKU B IIPOBEJCHUH JI€YKTUBHBIX PACCYXICHUI;

pa3sBUTHE M COBEPLICHCTBOBAHME MHTEIJIEKTYaJbHBIX M TBOPYECKHUX CIIOCOOHOCTEH OOydaroluXcs, II03HABATEIBHOM aKTHUBHOCTH,
HCCIIE0OBATEIbCKAX YMEHUN, KPUTUYHOCTU MBILUICHUS, HHTEPECa K U3YYEHUIO TEOMETPHH;

¢dopmupoBanue (yHKIMOHATIHHOH TPAMOTHOCTH, PEJIEBAaHTHONW T€OMETPHM: YMEHHUS pPAclO3HaBaTh NPOSBICHHS T€OMETPUYECKUX IOHSITHH,
O00BEKTOB M 3aKOHOMEPHOCTEH B PEANbHBIX KU3HEHHBIX CUTYaLUAX U MPU U3YUYEHUU APYTUX y4EOHBIX IPEIMETOB, NMPOSIBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEM, MOAEIMPOBAHUS PEAIIBHBIX CUTYalUi, NCCIIEI0BAaHUS IIOCTPOEHHBIX MOJENEH, HHTEPIIPETALUU TIOJyYEHHBIX PE3YJIbTAaTOB.

OCHOBHBIMU COZIEp>KaTEJIbHBIMU JIMHUAMH yueOHOro Kypca «l'eomerpus» B 10—11 knaccax siBisitoresi: «IIpsiMble U IIIOCKOCTH B IPOCTPAHCTBEY,
«MHororpanHukmn», «Tena BpanieHus», « BEKTOpbI 1 KOOPANHATHI B IPOCTPAHCTBEY, «JIBUXKEHUS B IPOCTPAHCTBE.

CdhopmymupoBarnnoe Bo @I'OC COO TpeboBaHHE «yMETh ONEPUPOBATH MOHATHAMUY», PEICBAHTHBIMUA T'€OMETPHH Ha YIrIIyOJIEHHOM YpOBHE
o0yuenus B 10—11 kiiaccax, OTHOCUTCSI KO BCEM COZIEP)KaTENIbHBIM JIMHUAM y4eOHOTro Kypca, a popMHUpOBaHUE JJIOTMUECKUX YMEHUH pacrnpeaensercs He
TOJILKO IO COJePKATENbHBIM JIMHUAM, HO U 10 rojgam oOyuenus. ConepkaHue o0pa3oBaHMs, COOTBETCTBYIOIEE MPEIMETHBIM PE3yJIbTaTaM OCBOCHHS
®denepanbHOl pabouell MpPOrpaMMbl, PacHpeneNEéHHBIM 10 TojaM OOYYeHHS, CTPYKTYpUPOBAaHO TakUM 0Opa3oM, uYTOOBI KO BCEM OCHOBHBIM,
IPUHLMIIAAIBHBIM BOIIpOcaM oOyuaroluecs: oOpalaiich HEOJHOKPATHO. JTO MO3BOJSET OPraHW30BaTh OBJIAJIEHUE T€OMETPUUYECKUMU MOHITUSIMU U
HaBBIKAMHU MOCJEIOBATENBHO M IOCTYNATENbHO, C COOJIOJEHUEM IPHUHIMIIA MPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYaTh B OOIIYI0 CHUCTEMY
TreOMETPUUECKUX MPEICTABICHUN 00yUaromuXcsl, pacIupsis U yriayousis e€, o0pa3yst MpOYHble MHOKECTBEHHBIE CBS3H.

[lepexon k U3y4eHHIO T€OMETPUH HA YIIIyOIEHHOM YPOBHE MTO3BOJISIET:

co3/ath ycioBus id nuddepeHpanyu 00ydeHus, MOCTPOSHUSI MHAMBHUIYaIbHBIX 00pa30BaTENIbHBIX NMPOTpaMM, 00ECNEeUUTh YIriyOJa&éHHOE
U3y4eHHe T€OMETPHH KaK COCTaBIstoNIel yaeOHoro mpeamera «MaTteMaTiuka;

MOJITOTOBUTH OOYYAIOIIMXCS K MPOJOJDKEHUIO U3yYeHHsT MaTeMaTHKHU ¢ Y4€TOM BbiOopa Oyaymieil nmpodeccuu, odecreuynBasi IpeeMCTBEHHOCTb

MeEXly 00IIKMM U Ipo(eCcCUOHATBLHBIM 00pa30BaHUEM.



Ha usydyenue yuebnoro kypca «I'eomerpus» Ha yriyonéHHoMm ypoBHe oTBoautcs 204 vaca: B 10 kimacce — 102 vaca (3 yaca B Henemli0), B TOM
YHCIIe Yachl Ha JTUKBUIAIMIO yueOHbIX nedunutoB (3 waca), B 11 xmacce — 102 gaca (3 yaca B HE/IEeI0), B TOM YHCJIE Yachl HA JIMKBUAAMUIO YICOHBIX

neduruToB (3 yaca).



COJEPKAHUE OBYYEHUA
10 KJIACC

IIpsimble ¥ IIOCKOCTH B IIPOCTPAHCTBE

OcHOBHbIE NMOHATHUA cTepeoMeTpuH. Touka, mpsimMasi, IIOCKOCTb, IPOCTPaHCTBO. [IoHATHE 00 aKCHOMAaTHYECKOM IOCTPOCHUU CTEPEOMETPHM:
AKCHOMBI CTEPEOMETPUU U CIEACTBHS U3 HUX.

B3anMHOe pacnonoxkeHue ImpsSMbBIX B IPOCTPAHCTBE: IIEPECEKAIOLIUEcs, IapaulelbHbIE M CKpelmuBaromuecs mnpsamble. [IpuszHaku
CKpelUMBAOIMXCs NpsMbIX. [lapamienbHOCTh IPSAMBIX U IUIOCKOCTEH B MPOCTPAHCTBE: MAPAJUIECIIbHBIE NIPSIMBIE B IIPOCTPAHCTBE, NapAJUICIIBHOCTD TPEX
OpAMBIX, MApauIeNbHOCTh NpsAMONM M IulockocTH. IlapamienbHoe M LIEHTpalbHOE NPOEKTHpPOBaHUE, H300pakeHHe ¢(uryp. OCHOBHbBIE CBOMCTBa
napajjiesbHOro npoekTupoBanus. Mzo0paxkenue Guryp B napamiesibHOM MPOEKIMU. YTIIbl C COHAPABICHHBIMU CTOPOHAMH, YTOJl MEXY HPSIMbIMU B
npocTpaHcTse. [lapamienbHOCTh INUIOCKOCTEH: NapajuleabHbIE IUIOCKOCTH, CBOMCTBA IApallICNIBHBIX IUIOCKOCTEH. IIpocTeiiine mpocTpaHCTBEHHBIE
(Gurypsl Ha MJIOCKOCTHU: TETPAP, MApAIIIEIEIUIIE]], [IOCTPOCHUE CEUEHUH.

[lepneHIUKYNIAPHOCT NPSAMOM MU IUIOCKOCTH: NMEPHNEHAMKYIISPHBIE MPSIMBIE B IIPOCTPAHCTBE, MPSMBIEC MapajuIeIbHbIE U NMEPIEHANKYISAPHBIE K
IUIOCKOCTH, MPHU3HAK NEPIEHIUKYIIPHOCTH TNPSAMOM M IIJIOCKOCTH, TEOpeMa O NpsIMOW NEPHEHIUKYIIPHOW IUIOCKOCTH. OpTOroHaiabHOE
npoekTupoBaHue. lleprneHauKynsap U HaKJIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IIOCKOCTH, PACCTOSIHUE OT MPSIMOM 110 MIOCKOCTH, MPOEKIHS PUIyphl Ha
IJIOCKOCTH. [IepreHINKyIApHOCTh INIOCKOCTEN: TPU3HAK NEPIIECHANKYIISIPHOCTH IBYX IUIOCKOCTEN. TeopeMa o0 TpEX NepreHaNKYIIsIpax.

Yribl B NPOCTPAHCTBE: Yrojl MEXAY MPSIMOM M IUIOCKOCTBIO, JIBYI'PAHHBIA YroJl, JIMHEWHBIM YroJl ABYTPAaHHOTO yrua. TpEXrpaHHbId U
MHOrorpasssle yribl. CBOMCTBAa IJIOCKMX YIVIOB MHOrOrpaHHoOro yria. CBOWCTBa IUIOCKMX M JBYTPaHHBIX YIJIOB TPEXIpaHHOro yria. Teopemsl
KOCHHYCOB M CHHYCOB JUIsl TPEXTPAHHOIO YIJIA.

MHOrorpaHHUKHU

Buasl MHOrOrpaHHMKOB, pa3BEpPTKa MHororpaHHuka. Ilpusma: n-yrompHas mpus3ma, mpsMas M HakJIOHHAs NpPU3MbI, OOKOBas W TOJHas
NOBEPXHOCTh NpU3MblL. [lapannenenunen, npsMOyrojabHbId Napajuleenunes u ero cBoicrsa. Kparuaimme nmyTv Ha MOBEPXHOCTH MHOIOIDAaHHHKA.

Teopema Ditnepa. [IpoctpanctBernas Teopema [Tudaropa. I[lupamuaa: n-yroapHast mupamMuia, NpaBuibHAs U yced€HHas nupaMuisl. CBoicTBa pedep u



OOKOBBIX I'paHell NMpaBUIbHOW MUpaMubl. [IpaBuiibHBIE MHOIOIpaHHMKM: IPaBUJIbHAs IPU3Ma M IMpaBUJIbHAs NMUPaMUAA, NPaBUWIbHAS TPEyroJbHas
nupamMuia ¥ MpaBHIBHBIN TeTpadap, Kyo. [IpencraBnenne o mpaBUIBHBIX MHOTOTPAHHHUKAX: OKTAdIP, JOJACKAdIP U HKOCAIP.

Bbruuciienue 371€eMEHTOB MHOTOTPAHHUKOB: pEOpa, nuaroHanu, yriabl. Ilnomanbs OOKOBOI MOBEPXHOCTH M TOJIHOW IMOBEPXHOCTH MPSIMOM
IPU3MBbI, IUIOIAJb OCHOBaHMMH, TeopeMa 0 OOKOBOM MOBEPXHOCTU MpsAMON mpu3Msbl. Ilnomans GOKOBONH MOBEPXHOCTH M MOBEPXHOCTH MPABUIBHON
IIUPAMHU/IBI, TEOPEMA O IUIOIIAAN YCEYEHHON TUPaMUIBIL.

CuMMeTpHs B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPUN ITPABWIIBHBIX MHOTOTpaHHUKOB. CUMMETpHS B MPAaBUILHOM MHOTOI'PAHHMKE: CUMMETPHS
napajuieienunea, CAMMETPHS IIPABWIBHBIX IPU3M, CAMMETPHSI IPABWIIBHOW TUPAMU/IBI.

BekTopbl M KOOPpAUHATHI B IPOCTPAHCTBE

[lonsaTHsA: BEKTOP B NPOCTPAHCTBE, HYJIEBOHM BEKTOp, JIMHA HEHYJIEBOI'O BEKTOpA, BEKTOPBl KOJUIMHEAPHBIC, COHAIPAaBICHHBIE W
IIPOTHUBOIIOJIOKHO HaIlpaBJICHHbIE BEKTOPBI. PaBEeHCTBO BEKTOPOB. J[EMCTBUSA C BEKTOPAMHU: CIIO)KECHUE M BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKHUX
BEKTOPOB, YMHOXEHHE BeKTOpa Ha uucio. CBoiicTBa cioxeHHs BeKTOpoB. CBoIiCTBa YMHOXKEHHUs BeKTopa Ha uucio. lloHATne kKomIuiaHapHble
BeKTOpbl. [Ipu3Hak komIuiaHapHOCTH TpEX BeKTOpoB. IIpaBuno mapamnenenunena. Teopema O pasiloKEHUM BEKTOpa IO TPEM HEKOMIUIAHAPHBIM
BekTopaM. [IpsimoyronbHas cuctema KkoopanHAT B pocTpaHcTBe. KoopanHaTel BekTopa. CBsi3b MEXAYy KOOPAMHATAMU BEKTOPA U KOOPAMHATAMHU TOYEK.
VYron mexay Bekropamu. CKalsipHOe TPOU3BEACHNE BEKTOPOB.

11 KJIACC

Tena BpaleHnus

[ToHATHSA: IMIUHIPUYECKAs TOBEPXHOCTh, KOHMUYECKasl TIOBEPXHOCTb, Chepruieckas NOBEPXHOCTh, 00pasyromue nopepxHocrei. Tena BpamieHus:
LWINHAP, KOHYC, YCEUEHHBIN KOHYC, cepa, map. Bzaumuoe pacnonoxkenue cepsl U IIIOCKOCTH, KacaTellbHas INIOCKOCTh K cdepe. M300paxenue tein
BpallleHus1 Ha MIIOCKOCTU. Pa3BépTka nmnmHapa u konyca. CuMmmMerpust cepsl U mapa.

O6BéM. OcHoBHBIE cBOWCTBA 00bEMOB Ten. Teopema 00 00BbEME MPSAMOYTOJIBHOTO Mapajulesenunesna u cieacTsud u3 He€. OO0bEM mpsmMol u

HaKJIOHHOM NIpHU3MbI, UJIKHAPA, IAPAaMUIblI 1 KOHYCA. O0BéM mrapa 1 mapoBOro CCrMeHTa.



KomOuHnanuu ten BpaiieHus 1 MHororpaHHukos. [Ipu3ma, BnucaHHas B IUIMHJP, ONMCAaHHAs OKolo IunHApa. Ilepeceuenue chepsl U mapa ¢
iockocTrio. Kacanue mapa u cdepsl miockocTbo. [ToHsITHE MHOTOrpaHHMKA, ONMCAHHOTO OKOJIO Cepshl, Chephl, BMIUCAHHON B MHOTOTPAHHUK WU
TEJIO BpPAILCHUS.

[Inomans MOBEpXHOCTH LWIMHApA, KOHyca, Iuiomans chepsl u e€ dacteil. Ilogobue B mpoctpancTtBe. OTHOIIEHHE 00BEMOB, IMIIOLIANEH
nosepxHocTell nono0HbIX ¢uryp. IlpeoOpasoBanue mompobus, romorerus. PemieHue 3agay Ha IUIOCKOCTU € MCIIOJB30BAaHMEM CTEPEOMETPUUYECKHX
METO/IOB.

[locTpoeHue cedeHMiI MHOTOIPDAaHHUKOB M TEJl BPALLEHHUS: CEUEHUs LWIMHJIpa (NapajuleIbHO U MEPHEHJIUKYISIPHO OCH), CEYEHMsI KOHyca
(mapasuienbHble OCHOBAHUIO U IMPOXOISIIME Yepe3 BEpIIMHY), CEYEHMs IIapa, METOAbl MOCTPOCHHSI CEYCHMI: METOJ CJIEJOB, METOJ] BHYTPEHHEIro
IPOEKTUPOBAHUS, METO]I IIEPEHOCA CEKYILEH MIIOCKOCTH.

BexkTopbl M KOOpAUHATHI B IPOCTPAHCTBE

BekTops! B npoctpancTBe. Onepanuu Haj BeKTopaMu. BekTopHoe ymMHOXKEHHE BEKTOpPOB. CBONCTBA BEKTOPHOTO YMHOeHUs. [IpsMoyronabHas
cucreMa KoopauHaT B mpocTpaHcTBe. Koopaunartel BekTopa. Pasnoxenue Bekropa mo 6asucy. KoopauHaTHO-BEKTOPHBIH METOJA IpH pelIeHUH
FEOMETPUUYECKUX 3ajau.

/{BH:KeHHs B IPOCTPAHCTBE

JiBumxenust npoctpancTBa. OtoOpakeHus. JIBuxeHus u paBeHCTBO guryp. OOmiye cBoiicTBa ABM)KEHUN. BuIbl JABM)KEHUH: MapaiesbHbII

NEPEHOC, LIEHTpalbHas CUMMETpPHUS, 3epKajibHasi CHMMETPHs, TOBOPOT BOKPYT npsiMoi. [IpeobpazoBanus nogodus. [Ipsimas u cdepa Diinepa.



IJIAHUPYEMBIE PE3YJIbTATHI OCBOEHUSI YUEBHOI'O KYPCA «TEOMETPHUSI» (YTJIYBJEHHBIV YPOBEHB) HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUSA
JIMUHOCTHBIE PE3YJIBTATBI

1) rpa:knanckoe BOCIIUTAHUE:

c(hOPMUPOBAHHOCTH TPAXKIAHCKOM MO3UIMH 00YYarOIIErocs Kak aKTUBHOT'O U OTBETCTBEHHOI'O WIEHA POCCUHCKOT0 00IIecTBa, MPEACTaBICHUE O
MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHUH, MPOIENyp TPaKIaHCKOTO oO0mecTBa (BBIOOPHI, OMPOCHl U JIPYToOe),
YMCHUC BSaI/IMOIIeﬁCTBOBaTB C COUMAJIbHBIMU MHCTUTYTaMH B COOTBCTCTBHUU C UX q)YHKHI/IFIMI/I 1 Ha3HAYCHUEM,

2) 1aTPUOTHYECKOE BOCTIUTAHUE:

c(hOPMHUPOBAHHOCTh POCCUNMCKON TPakIaHCKON HJIEHTUYHOCTH, YBRKECHUS K MPOIUIOMY U HACTOSALIEMY POCCHICKON MaTeMaTHKHU, [IEHHOCTHOE
OTHOIICHHUEC K JOCTUKCHUAM pOCCI/If/'ICKI/IX MaTeMaTuKOB U pOCCHﬁCKOﬁ MaTeMaTUUECKOU IIKOJIBI, UCITIOJIb30BAHUEC 3TUX IIOCTI/DKCHI/Iﬁ B IPYrux HayKax,
TEXHOJIOTUSIX, Chepax IKOHOMHKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HaHWE AYXOBHBIX IIEHHOCTEH POCCUUCKOTrO Hapoda, chOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MOBEAEHUS, CBSI3aHHOTO C
MPaKTUYECKUM MPUMEHEHHEM JTIOCTHKEHUN HAYKHU U JESTEIHHOCThIO YUEHOTO, OCO3HAHKE JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHHE K MHPY, BKIIOYas SCTETHKY MaTEeMaTHYeCKHX 3aKOHOMEpPHOCTEW, OOBEKTOB, 3a/ay, PEIICHUU, pacCyKICHHH,
BOCITPUUMYHMBOCTh K MAaTEMAaTUYECKUM ACTIEKTaM Pa3jINYHbIX BUJIOB UCKYCCTBA;

5) pu3znyeckoe BoCIUTAHUE:

c(hOpMUPOBAHHOCTb YMEHHUs MPUMEHSATh MaTeMaTHUYeCKHe 3HAHUS B WHTEpecax 3J0pPOBOr0 M 0€30MacHOro obOpasza >KU3HHU, OTBETCTBEHHOE
OTHOIIEHHE K CBOEMY 3JI0pPOBBIO (30pOBOE MUTaHWE, COATAaHCHUPOBAHHBIA PEXUM 3aHATUN W OTAbIXA, peryisipHas (u3ndeckas aKTHBHOCTH),
buznYeCcCKOe COBEPIICHCTBOBAHKE MPH 3aHATHUSIX CIIOPTUBHO-03/I0POBUTENBHON 1€ATEILHOCTHIO;

6) TpynoBoe BocnuTaHue:



TOTOBHOCTh K TPYAYy, OCO3HAHHME IICHHOCTH TPYAOJIIOOUS, MHTEpEC K Pa3auvHbIM cepaMm mpodecCHOHATBLHON IeATEIbHOCTH, CBSI3AHHBIM C
MaTeMaTHKOW U e€ MPUIOKEHUIMHU, YMEHHE COBEpIIaTh OCO3HAHHBIN BRIOOp Oynyiieil mpodeccuu U peann30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TUIAHbI,
TOTOBHOCTB U CIIOCOOHOCTh K MAaTeMaTHYECKOMY 00pa30BaHUIO U CAMOOOPAa30BAaHUIO HA MPOTSKEHUU BCEH KU3HHU, TOTOBHOCTh K aKTUBHOMY Y4aCTHIO B
PEIICHUH MPAKTHYSCKUX 3a7]a4 MaTeMaTHIE€CKOM HAIPaBICHHOCTH;

7) 3K0J10rnYecKoe BOCIIUTAHME:

c(hOPMHUPOBAHHOCTh JKOJOTHYECKON KYJIbTYpPhI, MOHUMAHHWE BIUSHUS COLMATHLHO-3KOHOMHYECKHX TPOIIECCOB HA COCTOSIHHE MPHUPOIHON H
COILIMATILHOM CPEeJbl, OCO3HAHKE IIO0ATLHOTO XapaKTepa SKOJIOTHIESCKHUX MPOOIIeM, OPHCHTANNS HAa IPUMEHEHNE MATEMATUICCKUX 3HAHUM JIJISl PEIICHHUS
3a/1a4 B 00JIACTH OKPY’KAIOIIEH Cpe/ibl, IUNTAHUPOBAHKE MTOCTYIIKOB U OLIEHKU WX BO3MOXHBIX MOCJIEICTBUMN AJIs OKPYKAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOr 0 O3HAHUS:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M OOIICCTBEHHOW NMPAKTHKH, TOHUMAaHHE
MaTeMaTHHGCKOﬁ HaYKI/I KakK C(bepm ‘-ICJIOBG‘-IGCKOﬁ ACATCIIBbHOCTH, DTAIIOB eé pa3BI/ITI/I$I 1 3BHAYNMOCTHU I paSBI/ITI/Iﬂ OUBUIN3allUNU, OBJIAJJCHUEC A3BIKOM
MaTeMaTUKH M MaTeMaTUYECKOW KyJIbTYpOH Kak CpeICTBOM IO3HAHHUS MHpPa, TOTOBHOCTh OCYIIECTBIISITH MPOEKTHYIO M HCCIEN0BATENbCKYIO
JeATEeIbHOCTh UHANBUAYAIBHO U B TPYyIIIE.

METAIIPEIMETHBIE PE3YJIbTATBI

IMo3naBaTebHBIE YHHBeEPCAJIbHbIE YUeOHbIE AeCTBUS

ba3zosvie nocuueckue deﬁcmeuﬂ:

BBISIBJISITH M XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKU MATEMAaTHYECKUX 0OBEKTOB, TOHATUH, OTHOLIEHUI MEXIy MOHITHIMH, (DOPMYITHPOBATH
onpeneneHHﬂ HOHSITHfI, yCTaHaBJ'II/IBaTI) CYHIGCTBGHHI)II\/JI HpI/ISHaK KJ'IaCCI/I(i)I/IKaHI/II/I, OCHOBAaHUA JIA O606III€HI/I$I nu CpaBHeHI/ISI, KpI/ITCpI/II/I HpOBOI[I/IMOFO
aHaIN3a;

BOCIIPUHUMATh, (OPMYIHUPOBATh M MPeoOpa3oBBIBATH CYKIEHUS: YTBEPIUTENbHBIE W OTPHUIATENbHBIC, €IMHUYHBIC, YacCTHBIE U 0oOIIue,
YCIIOBHBIE;

BBIABIISITH MAaTECMATHUYCCKHEC SaKOHOMepHOCTI/I, B3aMOCBS3U U HpOTI/IBOpetﬂ/Iﬂ B q)aKTaX, JaHHBIX, Ha6.]'IIOJleHI/I${X nu YTBep)K)IeHI/HIX, npe;maraTL

KPUTEPUU JJI BBIABICHHS 3aKOHOMEPHOCTEN U MPOTHUBOPEUUI;



JIeTIaTh BBIBOJIBI C HCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, ICAYKTUBHBIX U MHIYKTHBHBIX YMO3AKITIOUCHHH, YMO3AKITFOUCHHH 110 aHAJIOTUH;

MIPOBOJNTH CaMOCTOSITENILHO JOKA3aTeNIbCTBA MATEMATUYECKUX YTBEPKACHHUN (MPSMbIE W OT MPOTHUBHOTO), BHICTPAMBATh apTyMEHTAIUIO,
MPUBOUTH MPUMEPHI M KOHTPIPUMEPHI, 000CHOBLIBATH COOCTBEHHBIE CYKJICHUS U BBIBO/IBI,

BBIOMpPATh CIIOCOO pemieHusl yueOHO# 3amaun (CpaBHHBAaTh HECKOJIBKO BapHaHTOB DEIICHHUs, BHIOMpaTh HauOoJiee MOAXOISIIUN C y4ETOM
CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPUERB).

bazosvie uccnedosamenvckue oeticmeusi:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIICIOBATEILCKHI MHCTPYMEHT IMO3HAHUS, (POPMYITHPOBATH BOIPOCHI, PUKCHUPYIOIINE TPOTUBOPEUHE, TIPOOIEMY,
yCTaHaBJIMBATh KCKOMOE U JIaHHOE, (OPMUPOBAThH TUIIOTE3Y, APIYMEHTUPOBAThH CBOIO TIO3HIINIO, MHCHUE;

MPOBOJIUTh CaAMOCTOSITEIIBHO CIUIAHUPOBAHHBIM IKCIIEPUMEHT, MCCIICAOBAHUE MO YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYECKOro OOBEKTa,
SIBIICHUS, TIPOTIECCA, BBISIBJICHUIO 3aBUCUMOCTEH MKy 00bEKTaMH, SIBJICHHUSIMH, IIPOILIECCAMU;

CaMOCTOSITENILHO (DOPMYJIUPOBATh OOOOIICHHWST ¥ BBIBOJABI IO pe3ylbTaTaM MPOBEIEHHOTO HAOMIONCHMS, WCCISAOBaHUs, OICHUBATH
JIOCTOBEPHOCTb MOJIYYCHHBIX PE3YJIbTATOB, BBIBOJIOB M 0000OIICHHUI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIecca, a TAK)KE BBIABUTATh MPEINOIOKEHUS O €T0 PA3BUTHUH B HOBBIX YCIIOBHUSX.

Paboma c ungopmayueu:

BBISBJIATH IeOUIUTH HHOOPMAIIMH, JAHHBIX, HEOOXOMMBIX JIJISI OTBETA HA BOIIPOC U JIJIS PEIICHHS 3a/1a4H;

BBIOMpaTh HMHPOPMAIMIO M3 HCTOYHHKOB PA3TUYHBIX THUIOB, aHAIM3UPOBATh, CHCTEMATHU3UPOBATh W HWHTEPIPETHPOBATH HH(DOPMAIIHIO
pa3IMYHBIX BUJOB U (HOPM MpE/ICTaBICHHUS,

CTPYKTYypUPOBATh HH(OPMAITHIO, TIPESJICTABIATE €€ B Pa3IMUHbIX (hOpMax, HILUTFOCTPUPOBATH TpadUICCKH;

OIICHUBATh HAAEKHOCTh MH(DOPMAIIMH IO CAMOCTOSATEIBHO CHOPMYITMPOBAHHBIM KPHTEPHUSIM.

KoMMmyHuKaTHBHBIE YHUBeEpPcAIbHbIE YueOHbI€ 1elicTBUSA

Obwenue:

BOCIIPHHHUMATH U (POPMYITHPOBATH CYXKJICHHS B COOTBETCTBUH C YCIOBUSMH H IEJIIMU OOIIEHUS, ICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOUKY

3pC€HH B YCTHBIX U IMCBbMCHHBIX TCKCTaX, AaBaTh MOACHCHHS 110 XO4Yy pPCIICHUA 3aJa4ul, KOMMCHTUPOBATH HOJ'Iy‘—ICHHI:Iﬁ PpE3yabTaT,
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B X07e 00CY>KJIE€HHS 3a/1aBaTh BOIMPOCHI 10 CYIIECTBY 00CYX1aeMOil TeMbl, MPoOJIeMbl, perraeMon 3aauu, BHICKa3bIBaTh UJICH, HAIICIICHHbIE HA
IOUCK PEIICHUS, COMOCTABIATh CBOM CYXKICHUS C CYXICHHUSIMH JAPYIMX YYaCTHMKOB JUaiora, oOHapyKWBaTh Pa3iMdMe M CXOJCTBO TO3ULUH, B
KOPPEKTHOH popme hopMyIHpOBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

MIPEJICTaBIIATh PE3yAbTaThl PELICHHs 3a/layM, SKCIEPUMEHTA, MCCIEJOBAHMs, MPOEKTa, CaMOCTOSTENIbHO BBIOMpATh (POpMAT BBICTYIUICHUS C
yu€TOM 3a/1a4 MPE3eHTAMU U 0COOEHHOCTEN ay TUTOPUH.

PeryasitTuBHble yHHBepcaJibHbIe y4eOHbIe eiicTBUS

Camoopeanuszayusi:

COCTaBJIATH IUIaH, allTOPUTM PEUICHHs 3aJa4d, BBIOMPATh CIIOCOO pElIeHUsl ¢ Y4ETOM MUMEIONINXCS PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEHICHU ¢ y4ETOM HOBOM MH(OPMALIUU.

Camoxkonmpons, SMOYUOHATLHBIU UHMEILIEKM.:

BJIQJICTh HABBIKAMU TI03HABATENbHOW pe(IeKCHM KaK OCO3HAHWS COBEPIIAEMBIX JCUCTBUI W MBICIUTEIBHBIX MPOIECCOB, UX PE3YIbTATOB,
BJIQJIETh CIIOCOOAMU CaMOMIPOBEPKHU, CAMOKOHTPOJIS MIPOLIecca U pe3yibTaTa pelieHusl MaTeMaTHYeCKON 3a/1auH;

IIPEIBUJIET TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIpHM PELICHMHM 3aJa4yd, BHOCUTH KOPPEKTHBBI B JEATEIBHOCTb HA OCHOBE HOBBIX
00CTOSITENBCTB, TaHHBIX, HAMIEHHBIX OIINOOK, BHISIBICHHBIX TPYAHOCTE;

OLICHHMBATh COOTBETCTBUE PE3yJIbTaTa LIEJIU U YCIOBUSAM, OOBSICHATH MPUYUHBI JOCTHKEHUS WIM HEAOCTH)KEHMS PE3yJbTaTOB JESTENbHOCTH,
HaXOJIUTh OMIMOKY, 1aBaTh OLEHKY IPUOOPETEHHOMY OIIBITY.

Cosmecmuas desamenbHOCMb!

MIOHUMAaTh M MCIIOJNb30BaTh MPEUMYIECTBA KOMaHAHOW W HHIUBUAYAIbHONW pabOThl MpH pEUIeHHM Y4YeOHBbIX 3a/]ay, NPUHUMATh LElb
COBMECTHOM JEATENbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM palOTHI, paclpelneisaTh BUABI padoT, JOroBapuUBaThCsA, OOCYKIATh MpOLECC U
pe3yiabTat paboThl, 00001aTh MHEHHS HECKOJIBKUX JIHO/IEH;

y4acTBOBaTh B I'PYNIOBBIX Gopmax paboTsl (00CyxkaeHusi, 0OMEH MHEHUH, «MO3TOBbIE IITYPMbD» M WHBIE), BBIMOIHATH CBOIO YacTh pabOTHI U
KOOPJAMHHUPOBATh CBOU JACWCTBHUS C JAPYTMMHU 4J€HAMH KOMAaH]Ibl, OIIEHMBATh KAadye€CTBO CBOErO0 BKJIaJa B OOIIMHA MOPOAYKT IO KPUTEPHSIM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJIEHCTBUSI.
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INPEJAMETHBIE PE3YJIBTATbBI

K konmy 10 kiacca o0yyaromuncss HayYuTCst:

. CBOOOJTHO ONIEPHPOBATH OCHOBHBIMH MOHATUSIMH CTEPEOMETPUHU IIPU PEIICHUH 3a/1a4 U TPOBEICHUH MaTEMAaTUYECKUX PacCyKICHHI;

. IIPUMEHATH aKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX IIPHU PELICHUU T€OMETPUYECKUX 3a/aY;

. KJaccu(uIUpoBaTh B3aUMHOE PACIOJIOKEHUE MPSAMBIX B IMPOCTPAHCTBE, IUIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX M IIOCKOCTEH B
IIPOCTPAHCTBE;

. CBOOOJIHO ONEpUPOBaTh MOHATUSMH, CBSI3aHHBIMHM C YIJIaMU B IPOCTPAHCTBE: MEXAY NPSAMBIMH B IPOCTPAHCTBE, MEXIY MPSIMOH U
IUIOCKOCTBIO;

. CBOOOJHO ONEPUPOBATH MOHATUSAMH, CB3aHHBIMU C MHOTOTpaHHUKAMU;

. CBOOOJTHO PACIO3HABATh OCHOBHBIE BU/Ibl MHOI'OI'PAaHHUKOB (MpU3Ma, MUPaMUAa, IPSIMOYTOJIbHBIN Mapasuienenunen, kyo);

. KJaccu(puIUpoBaTh MHOIOI'PAaHHUKH, BEIOMpPAs OCHOBAHUS JJIS KIacCU(PUKALIUH;

. CBOOOJTHO OTIEPUPOBATH MOHATHIMHU, CBSI3aHHBIMH C CEYEHHEM MHOTOI'PaHHHUKOB IIOCKOCTBIO;

. BBINOJIHATH MapajljielIbHOE, IEHTPAIbHOE U OPTOrOHAIIbHOE NMPOEKTHUPOBaHUE (PUTYp HA TIOCKOCTh, BBINOJIHATh U300pakeHus Guryp Ha
IIJIOCKOCTH;

. CTPOUTh CEUEHUS MHOTOTPAaHHUKOB pPA3JIMYHBIMU METO/IaMH, BBINOJHATH (BBIHOCHBIE) IUIOCKHME YEPTEXKHU W3 PUCYHKOB HPOCTHIX

00BEMHBIX (UTYp: BU CBEPXY, COOKY, CHU3Y;

J BBIYUCIIATH IJIOIA/IM TTOBEPXHOCTEH MHOTOTPaHHUKOB (MpU3Ma, MUpaMKjia), TeOMETPUUYECKHX Tell C IPUMEHEHHEM (hopMyT,;

o CBOOOJTHO OIEPHPOBATH TOHATHSIMHU: CHMMETpPHUSI B NPOCTPAHCTBE, IIEHTP, OCh M IUIOCKOCTh CHMMETpPWH, LEHTP, OCh W TUIOCKOCTH
CUMMETpPUHU (UTYPHI;

o CBOOOJTHO OTIEPHPOBATH TOHSATHSIMH, COOTBETCTBYIOIIMMH BEKTOpaM M KOOPIWHATAM B TIPOCTPAHCTBE;

° BBIIIOJIHATH )Iel\/'ICTBI/ISI HaJa BEKTOpaMu,
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J pemiath 3a7ayd Ha JOKa3aTeIbCTBO MATEMAaTHYECKHUX OTHOIICHUH M HAXOXXJICHHE TCOMETPUYECKHX BEIHYUH, HMPUMEHSSI U3BECTHBIC
METO/IbI TIPU PEIICHUU MAaTEMaTHYEeCKUX 3aa4 MMOBBIILICHHOTO U BHICOKOTO YPOBHSI CIIOKHOCTH;

J NPUMEHATh MPOCTEHIINE MPOrpaMMHBIE CPEJCTBA M AICKTPOHHO-KOMMYHHUKAIIMOHHBIE CHUCTEMBI NPH PEUICHUH CTEPEOMETPUYCCKHX
3aj1ad;

J U3BJIEKATh, IPEOOPA30BHIBATH M HHTEPIPETUPOBATH MH(POPMALIMIO O IPOCTPAHCTBEHHBIX TEOMETPHUCCKHUX (PUTYpaX, IPEACTaBICHHYIO Ha
4epTexkax U pUCYHKAX;

J NPUMEHSATH MOJyYCHHBIC 3HAHUS Ha MPAKTUKE: CPABHUBATh W aHAJIM3MPOBATh PEalbHBIC CHTYallMH, IPUMEHATh U3y4YCHHbBIC ITOHATHUS B
nporiecce MOMCKa PEIIeHUs] MaTeMaTHYeCKH chopMyIMpOBaHHON MPOOIEMbI, MOJICIIMPOBATh pPEAIbHBIE CUTYAaIlMH Ha SI3bIKE TEOMETPUH, UCCIIEIOBATh
MOCTPOCHHBIE MOJEIH C WCIOJIb30BAHMEM T'€OMETPHUECKUX TOHSATHIA M TEOpeM, ammapara aiareOphl, pemarh MPaKTHYeCKUe 3aJadu, CBSI3aHHBIE C
HaXO0X/ICHHEM reOMETPUYECKUX BEINYHH;

J UMETb MPECTAaBICHNUS 00 OCHOBHBIX 3Tanax pa3BUTHS T€OMETPHH KaK COCTAaBHOW 4acTH (pyHIaMEHTa Pa3BUTHUS TEXHOJIOTHIA.

K xonny 11 kiacca oOyyaronuiicss HAQy4uTCs:

J CBOOOJTHO OTEPHPOBATH TOHSATHIMHU, CBSI3aHHBIMH C IMJIMHIPHYECKOW, KOHHYECKOH M CPEepruvecKoil MOBEPXHOCTSIMHU, OOBSCHSTH

CHOCOOBI MOTYYEHHUS;

. OTIEPUPOBATH MOHSATUAMHU, CBSI3aHHBIMU C TEJIAMH BPAILIEHUS: [IIJIMHIPOM, KOHYCOM, Cepoii U I1apoM;

. pacro3HaBaTh TeJa BpaiieHus (UIHHAP, KOHYC, cepa U map) U 00bSICHATH CIOCOOBI MOTyUEHHUS TEJ BpaIllCHHS;

J KJIaCCU(UIIMPOBATh B3aUMHOE PaCMOI0KeHUE cephl U MIOCKOCTH;

. BBIUMCIISTh BETUYMHBI JIEMEHTOB MHOTOTPAHHHMKOB W TeN BpalleHHs, 00BEMBI M IJIOMAAN MOBEPXHOCTEH MHOTOTPAHHUKOB MU Tell

BpallleHUs, TEOMETPUUYECKUX TeJ C IPUMEHEHUEM GOopMYIT;
. CBOOOJTHO OMEpPUPOBATh MOHATUSAMH, CBSI3aHHBIMU C KOMOWHAIMSIMU TEJI BPALLICHUs] U MHOTOTPAHHUKOB: MHOTOTPAHHUK, BIMCAHHBINA B
cdepy U onucaHHBINA 0K0JI0 chepsl, chepa, BMcaHHAs B MHOTOTPAHHUK WJTU TEJIO BPaAIlCHUS;

° BBIYUCIIATE COOTHOIICHUA MEKAY IJIOIAAAMU HOBerHOCTeI\/’I 1 00BEMaMH HO)IO6HI)IX TECI,
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J n300pakaTh M3ydaemble (PUTYpBHI, BBHIIOIHATH (BHIHOCHBIC) IUIOCKME YEPTEXKU M3 PUCYHKOB MPOCTBHIX OOBEMHBIX (HUTYp: BHI CBEPXY,
cOOKY, CHU3Y, CTPOUTH CEYCHHUS TEJ BPALCHUS;
. U3BJIEKATh, MHTEPIIPETUPOBATH U MPeoOpa30oBhIBATh HH(POPMALIHIO O TPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpax, MPECTABICHHYIO Ha

yepTexax U pUCYHKax;

L4 CBO60,I[HO OIICpHUPOBATH TIOHATUEM BEKTOP B IIPOCTPAHCTBE;

L4 BBITIOJIHATE OIICpAallMU HAJl BCKTOPAMU;

L4 3a1aBaTh MJIIOCKOCTh YPABHCHHUEM B [leKapTOBOI;'I CUCTEMC KOOpPJAUHAT,

L4 peiiatb recOMCTPpUYCCKUC 3ala4d Ha BBIYHUCIICHUC YITIOB MCXKAY IMPAMBIMH W INIOCKOCTAMH, BBIYUCIICHUC paCCTOﬂHI/H\/JI OT TOYKH OO0

IIJIOCKOCTH, B LI€JIOM, Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO1A IIPHU PELICHUY;

. CBOOOJHO ONEpPUPOBAThH OHATUSMH, CBA3AHHBIMU C JIBUKEHUEM B IPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKEHUH;

. BBITNOJHATh M300pa)K€HUsI MHOTOTPAaHHUKOB W TE€J BpalllEHUs INpU IapajUleIbHOM IEPEHOCE, LIEHTPAIbHOM CHMMETPHHM, 3€pKaJbHOMN
CUMMETpPHH, TIPU TIOBOPOTE BOKPYT MPSIMOH, MPE0Opa30BaHUs MMOI00US;

. CTPOUTh CEUEHUS MHOTOTPAHHMKOB M TE€J BPAILLEHUS: CEUEHHUs LWIMHJIpa (IapajulebHO U MEPHEHUKYISIPHO OCH), CEYEHHUs KOHYca

(mapasienbHbIe OCHOBAHUIO U TTPOXO/ISIINE Yepe3 BEPIINHY), CEUCHHS 11apa;

. WCIIOJIH30BaTh METOJIbI TOCTPOCHUSI CEYCHHI: METOJ| CIeJ0B, METOJ BHYTPEHHETO NPOEKTUPOBAHUSA, METOJl TMEPEeHOCa CEeKyIIeH
MJIOCKOCTH;

J JIOKa3bIBaTh T€OMETPUYECKUE YTBEPIKICHUS,

. MPUMEHSATh T€OMETpUYECKHEe (PaKThl JUIsl PEIICHHS CTEPEOMETPUUYECKHMX 3ajad, MPEIoaralinX HECKOJBKO IIaroB peuieHus, €ciu

yCIIOBUSI IPUMEHEHUS 3aJaHbl B IBHOI U HEABHOM (opMe;
J pemars 3aa4M Ha JI0Ka3aTeIbCTBO MATEMATUYECKUX OTHOLIEHUN M HAXO0XKICHNE N'€OMETPUYECKUX BEJINUNH;

. MIPUMEHSATH MPOTPAMMHBIE CPEJICTBA U AIEKTPOHHO-KOMMYHHKAIIMOHHBIE CUCTEMBI ITPU PEIIEHUN CTEPEOMETPUYECKHX 3a]1a4;
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L4 MMPUMCHATH IMMOJTYYCHHBIC 3HAHUS HA MPAKTHUKE: CpaBHUBATL, aHAJIU3UPOBATL U OLCHUBATHL PCAJIbHBIC CUTyalluU, IPUMCHATH U3YYCHHBIC
IMMOHATHA, TCOPCMBI, CBOMCTBa B IIpoHECCE MOMCKAa PCIICHUA MAaTEMAaTHYCCKU C(bOpMy.]'IHpOB&HHOﬁ HpO6J'IeMI)I, MOACINPOBAaTh PCAJIbHBIC CUTyallUHd Ha
A3BIKC T'COMCTPUH, HUCCICAOBATL ITOCTPOCHHBLIC MOJCIN C HCIOJb30BAHHUEM TI'COMCTPHYCCKUX IMOHATUN H TCOpPEM, alllapara anre6p1,1, pemiaTtb
MMPAKTUYCCKUC 3a1a4H, CBA3AHHLIC C HAXOXJACHUCM I'COMCTPHUICCKUX BCINYHH,

L4 HMCETb NPCACTABJICHUA 00 OCHOBHBIX dTarax Pa3BUTHA TCOMCTPHUHU KaK COCTaBHOM 4acTH q)yHHaMeHTa Pa3sBUTHA TEXHOJIOTHH.
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TEMATHYECKOE INTAHUPOBAHHME

10 KJIACC

KoauyecTBO 4acoB

N HaumenoBaHue pa3gesioB M TeM NPOTrPaMMbl K II JICKTPOHHEIE (IH(PPOBLIC)
i pasa porp Beero OHTPOJILHbIE PaKTHYeCKHe 06Pa30BATENBLHBIE PeCyPChI
padoTsI padoThI

POII Uchi.ru SIKnacc Smart.ru

1 | BBexaeHue B CTEPECOMETPHIO 23 1 DoxcBop
POII Uchi.ru SIKnacc Smart.ru

2 | BsamMmHOe pacmoyioxeHHe NPsSIMBIX B IPOCTPAHCTBE 6 1 DoxcBop
N POHI Uchi.ru AKnace Smart.ru

3 [TapannenbHOCTH MPSAMBIX U IUIOCKOCTEH B IPOCTPAHCTBE 8 Doxcsopr
4 [leprieHaUKYIIPHOCTH MPSAMBIX H TIOCKOCTEH B o5 POHI Uchi.ru AKnace Smart.ru

IIPOCTPAHCTBE PokcBOPI
5 | Yrasl u paccTosHUS 16 1 %)Oﬁg);lg'm Alnace Smart.ru
POII Uchi.ru IKnacc Smart.ru

6  MHororpaHHUKH 7 1 DokcBopsL
POII Uchi.ru SIKnacc Smart.ru

7  BekTopsl B MPOCTPaHCTBE 12 DOKCBOPII
. POII Uchi.ru SIKnacc Smart.ru

8 [ToBTOpeHue, 06001ICHNE U CUCTEMATH3AIINS 3HAHII 5 2
DokcBOp
OBLIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 102 6 0
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11 KIIACC

KoauuecTBo yacoB

Ne HaumeHnoBanue pa3aesioB H TeM IPOrPaMMBbI K I JJIeKTPOHHbIC (WHPPOBLIE)
n/n pasa porp Bcero OHTPO.ILHBIE paKTHiecKue o0pa3oBaTelibHbIE pecypchl
padoTsI padoTsI
POII Uchi.ru JdKnacc Smart.ru
1  TloBropenwme. JInkBumanus ydeOHbIX Ae(DUIINTOB 3 - DokcBopr
POII Uchi.ru JdKnacc Smart.ru
2  AHamuTHyYeCKas Ie€OMETPHS 15 1
dokcBop
3 | TloBropenwue, 06001ICHNE U CHCTEMATU3AIMSI 3HAHUH 15 1 POLI Uchi.ru SIKnace Smart.ru
DokcBOpI
4 O0BEM MHOTOIpaHHUKA 17 1 POIL Uchi.ru SKnace Smart.ru
DokcBOpI
5 Tena spamers 24 1 POIII Uchi.ru SIKmacc Smart.ru
DokcBoOp
6 IDiomanay moBEpXHOCTH U 00BEMBI KPYIJIBIX TEJI 9 1 POIL Uchi.ru SKnace Smart.ru
A p pyr DokcBoOp
POII Uchi.ru SKnacc Smart.ru
7 JBmxeHus 5 1
DokcBOp
8 [ToBTOpeHue, 0600IIeHNE 1 CUCTEMATH3AINS 3HAHUI 14 2 POII Uchi.ru Knace Smart.ru
DokcBOp
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8 0
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INIOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KosmuecTBo yacos
Ne Tema vooKa K I Hara DJIeKTpOHHBIE HU(POBBIE
n/n yp Bcero OHTPO.ILHBIE pakTHiecKue U3yYeHHs o0pa3oBaTeJibHbIE pecypchl
padoTsI padoTsI
OcHOBHBIE TTpaBMIIa N300pKEHUS HA PICYHKE .
p p pucy POHI Uchi.ru AKnace Smart.ru
1 IUIOCKOCTH, TapaJUIETbHBIX MPSIMBIX (OTPE3KOB), 1 DoKeEOpT
CepeIMHbBI OTpe3Ka p
[oHsATHS cTEpEOMETPUH: TOUKA, IPsIMasi, TUIOCKOCTb,
2 mpocTpancTBO. OCHOBHEIE MTpaBHIIa N300paKeHUS Ha 1 POHI Uchi.ru AKnace Smart.ru
PHUCYHKE IIOCKOCTH, MapaJIIeIbHBIX TPSMbBIX doxcropa
(O0Tpe3KoB), CepeIuHbI OTPE3Ka
[NonsTHs: MepeceKaromuecs MI0CKOCTH .
P » ’ POHI Uchi.ru AKnace Smart.ru
3 nepeceKaroIuecs npsMasi v IO0CKOCTh; 1
dokcBop
MOJYTIPOCTPAHCTBO
ToHsATHS: IepeceKaroIuecs MIOCKOCTH .
P ’ POII Uchi.ru SIKnacc Smart.ru
4 MepeceKaroIInecs mpsmasi v MI0CKOCTh; 1
DokcBOp
MOJTYTIPOCTPAHCTBO
MHoOrorpaHH1uKH, U300paXKEHUE MTPOCTEHIITNX .
P ’ p p POHI Uchi.ru AKnace Smart.ru
) MPOCTPAHCTBEHHBIX (PUTYD, HECYIIECTBYIOIIUX 1
DokcBOp
00BEKTOB
MHororpaHHuKH, H300paKeHHe MPOCTEUIIINX .
P ’ p p POII Uchi.ru SIKnacc Smart.ru
6 MIPOCTPAHCTBEHHBIX (PHUTYP, HECYIIECTBYIOIINX 1
DokcBOp
00BEKTOB
POII Uchi.ru SIKnacc Smart.ru
7 AXCHOMBI CTEPEOMETPHH U MEPBBIC CIEJCTBUS U3 HUX 1
DokcBOp
POII Uchi.ru SIKnacc Smart.ru
8 AKCHOMBI CTEpEOMETPHH U NIEPBBIE CIEACTBUS U3 HUX 1
DoKcBOP/
AKCHOMBI CTEPEOMETPHH U TIEPBHIE CIICACTBUS U3 HUX. .
p p p ﬂv POIII Uchi.ru SIKmacc Smart.ru
9 Crioco0ObI 3a7jaHus MPSIMBIX U TUIOCKOCTEH B 1 Doxesop
npoctpancTBe. O003HaUCHHUS IPSMBIX U IJIOCKOCTEH p
10 | M3oOpaxeHue ceueHHI TMpaMUIbl, KyOa U MIPHU3MBI, 1 PO Uchi.ru SIKnacc Smart.ru
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KOTOpBIC TIPOXOAAT Yepe3 ux péopa. M3o0paxenue
MEPECCUCHHMSI MTOJTYUSHHBIX IJIOCKOCTEH.
PackpaiiiviBanue mMOCTPOCHHBIX CEUYEHUM pa3HBIMHU
[BETaMH

N3obpaxenne cedeHnii mupaMuabl, Kyoa v IPU3MEI,
KOTOpBIC IPOXOAAT Yepe3 ux péopa. M3o0paxenue

DokcBop

POIII Uchi.ru SIKmacc Smart.ru

11  mepecedeHus MOTYYCHHBIX IIOCKOCTEM. DOKCBOP
PackpaiiiiBanue MoCTPOCHHBIX CEUYEHUHM pa3sHBIMU P
LBETAMHU
N300pakenne ceyeHuii nupaMuabl, Ky0a U Ipu3MBl,
KOTOpBIE MPOXOIAT Yepe3 ux péopa. M3o0paxenue .
p poXoA p bebpa. ¥300p POII Uchi.ru SIKnacc Smart.ru
12 | mepeceuyeHws MMOITyIEHHBIX INIOCKOCTEH. DOKCBOP
PackpamrBanye moCTpOCHHBIX CEYEHUH pa3HBIMU P
LBETaMHU
N3o0paxkenne cedeHuii nupaMuabl, Ky0a 1 Ipu3MBl,
KOTOpBIEC MPOXOIAT Yepe3 ux péopa. M3o0paxkenue .
p poxoA p bebpa. ¥300p POII Uchi.ru SIKnacc Smart.ru
13 | mepeceuyeHwHs MMOITYIEHHBIX IIOCKOCTEH. DOKCBOP
PackpamirBanye moCTpOECHHBIX CEYEHUH pa3HBIMU P
LBETaMHU
o POII Uchi.ru IKnacc Smart.ru
14 | Meron cienoB AJisi IOCTPOCHUS CEUSHUH
DokcBOp
15 Mertoz ciieioB uist mocTpoeHus ceueHuii. CBoiicTsa POII Uchi.ru SIKnacc Smart.ru
MEePECCYCHUH MPSMBIX U IIIOCKOCTEN DokcBOp
16 Mertoz ciieioB uist mocTpoeHus ceuenuii. CBoiicTea POII Uchi.ru SIKnacc Smart.ru
MEepPECCYCHHUH MPSMBIX U IIIOCKOCTEN DokcBOp
IlocTpoenue cedeHuii B nmupamuie, Kyoe o Tpém .
POCHHE pamue, Ky pém PAII Uchi.ru STKnacc Smart.ru
17 toukam Ha pé€Opax. Co3aHue BBIHOCHBIX YEPTEXKEH U DoKeBOp
3aITUCh [1aroB MOCTPOCHUS p
[MocTpoenue ceueHuii B mupamuie, Kyoe mo Tpém .
p R PaMuIe, Ky peMm POII Uchi.ru SIKnacc Smart.ru
18  toukam Ha péOpax. Co3aHue BBIHOCHBIX YepTeXel U DoKeEo
3aIlMCh L1aroB MOCTPOCHUSI P
[locTpoenue cedeHuii B mupamuie, Kyoe mo Tpém .
P .. PaMHAE, Ky pem P3OUI Uchi.ru SKnacc Smart.ru
19  rtoukam Ha pé€Opax. Co3naHue BEIHOCHBIX YEPTEXKeEH U PokcEo
3aITUCh [1aroB MOCTPOCHUS pA
20  Iloctpoenue ceueHui B mupaMuie, Kyoe mo Tpém PO Uchi.ru SIKnacc Smart.ru
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ToukaM Ha péopax. Co3aHue BBIHOCHBIX YePTEKEH U
3alKCh I1aroB MOCTPOCHUS

DokcBop

[ToBTopenue mnanumerpun: Teopema o

POIII Uchi.ru SIKmacc Smart.ru

21  mpomopIMoHANBHBIX oTpe3kax. [Tomooue
ponop |y doxcBopa
TPEYTOJIHHUKOB
IToBTOopenue mnanumerpun: Teopema MeHenast. .
p P P POUI Uchi.ru AAKnace Smart.ru
22 | PacueTsl B CeUCHUSIX HA BBIHOCHBIX YEPTEkKAX. DOKCBOPT
Hcropus pa3BUTHS TUIAHUMETPUU B CTEPEOMETPUH p
23 KonTpoannas paéora "AKCHOMBI CTEPEOMETPHHU. POII Uchi.ru SIKnacc Smart.ru
Ceuenust" PokCBOPI
B3aumHOe pacrnosiokeHue MpsIMbIX B TPOCTPAHCTRE.
24 CkpemuBaromuecs npsmeie. [pr3Haku POHI Uchi.ru AKnace Smart.ru
CKPEIIMBAIOIINXCS NpAMBIX. [lapannensHbie mpsiMbie B dokcBopa
MIPOCTPAHCTBE
Teopema 0 CyIIeCTBOBAaHUM U €IMHCTBEHHOCTH
NpAMON MapaJIIENbHON JaHHON NpsIMOM, NIPOXOAAIIEH .
p p A p > POXOMAMCE POII Uchi.ru SIKnacc Smart.ru
25 | gepe3 TOYKY MPOCTPAHCTBA U HE JIeKalle Ha JaHHOU DOKCBOP
npsAaMoil. JlemMma o nepecedeHny napamieabHbIX P
MPSIMBIX IJIOCKOCTHEO
[TapannensHOCTH TpeX NpsMbIX. Teopema o TpEx .
P Tpex 1p P p POHI Uchi.ru AKnace Smart.ru
26  mapayUIeNbHBIX MPSAMBIX. TeopeMa 0 CKPEIIMBaOIIHXCS
DokcBoOp
MIPSIMBIX
[TapannensHoe nmpoekTupoBanue. OCHOBHBIE CBOHCTBA .
p P P POII Uchi.ru SIKnacc Smart.ru
27 | mapaiensHOTo MpoeKTupoBaHus. M3o0paxenne DoKCBOP
pa3HbIX GUTYP B ApaUICIBHON MPOCKITUH P
28 LenTpanbHast poeKius. YToJjl ¢ COHANpaBICHHIMH POUI Uchi.ru AAKnace Smart.ru
CTOpPOHAMU. YT0JI MEXAY IPSIMBIMU PokcBOPI
3amaun Ha JI0Ka3aTeIbCTBO M UCCIICIOBAHHE .
A A A ’ POHI Uchi.ru AKnace Smart.ru
29 | cBs3aHHBIE C PACTIOJIOKECHHEM IPSIMBIX B
DokcBOp
MTPOCTPAHCTBE
[NonsTrs: MapayuIeTbHOCTh MPSMON U TUIOCKOCTH B
30 | MPOCTpaHCTBE. [Ipu3Hak mapanmienbHOCTH MPSIMOH U POII Uchi.ru SIKnacc Smart.ru
miockocTr. CBOMCTBA MapayiebHOCTH IPSIMO U DokcBOpI
IJIOCKOCTH
31 | 'eomerpuyeckre 3a1a41 Ha BEIYUCICHHE U PO Uchi.ru SIKnacc Smart.ru
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A0Ka3aTC/IbCTBO, CBA3AHHLIC C IMapaJlJICIbHOCTBIO
MMpAMBIX U IUIOCKOCTEH B IMPOCTPAHCTBEC

DokcBop

HOCTpOCHI/Ie CCUCHU, TPOXOAAIICTIO YCPE3 JaHHYIO

POIII Uchi.ru SIKmacc Smart.ru

32  mpsMylo Ha YepTeKe U MapauieIbHOTO IPYToi DOKCBOPT
npsiMoit. Pacuér oTHOmeHHi p
[apannensHas NpoeKuys, IPUMEHEHNE IS .
P POCHILIA, TIp a POII Uchi.ru AKnace Smart.ru
33 mocTpoeHHs ceueHMI KyOa U mapauielienunesna. Doxcsopa
CaoiicTBa mapajieJenuneaa u mpu3Mbl
34 [NapannensHble iockoctu. [Ipu3naku POII Uchi.ru SIKnacc Smart.ru
napajuieIbHOCTH ABYX IIOCKOCTEH dokcBopa
TeopeMa 0 napajuieIbHOCTA U €IMHCTBEHHOCTH
35  TUIOCKOCTH, MIPOXOSAIIEH Yepe3 TOUKyY, He POHI Uchi.ru AKnace Smart.ru
[IPUHAAJICKALYIO0 JaHHOW INIOCKOCTH M CIEACTBUS U3 doxkcBopa
Heé
CBoiicTBa napajjieNbHBIX MJIOCKOCTEH: 0
36 | TAPAIENBHOCTH NPSAMBIX MEPECeUeHus Npu POII Uchi.ru SIKnacc Smart.ru
MIEPECCUYCHHH IBYX MapallICAbHBIX IUIOCKOCTEH DokcBOpI
TpeThel
CBoiicTBa mapaIeNbHBIX IOCKOCTEH: 00 0Tpe3kax
g7 | TAPAIENBHBIX NPAMBIX, 3aKITIOUEHHBIX MEKIY POII Uchi.ru IKnacc Smart.ru
napajieTbHBIMH IUIOCKOCTSIMU; O TIEpECeYCHUN doxkcropa
PSMOM ¢ IByMs TapaJUIeTIbHBIMU IUNIOCKOCTSIMU
POHI Uchi.ru AKnace Smart.ru
38  TloBropenue: Teopema [Tudaropa Ha MIOCKOCTH
DokcBOp
39 [loBTOpEHME: TPUTOHOMETPHS MPSAMOYTOIBHOTO POII Uchi.ru SIKnacc Smart.ru
TPEyroJbHUKA DokCcBOPI
. PBIII Uchi.ru AKmacc Smart.ru
40 | CgoiictBa Ky0a 1 IpSMOYTOJIBHOTO Mapajulesenuneaa
DokcBOp
a1 Brruncnenne 1iMH OTPE3KOB B KyOe U MPSIMOYTOJIEHOM POII Uchi.ru SIKnacc Smart.ru
napajiesenumese DoKCcBOP
42 [lepieHauKyIAPHOCTH MPSAMON U TIOCKOCTH. [Ipu3HaK POII Uchi.ru SIKnacc Smart.ru
NEPIEHINKYISIPHOCTH NMPSIMOM U TJIOCKOCTH dokcBopa
43 [lepnieHauKyIIpHOCTH NPSAMON U TIIOCKOCTH. [Ipu3Hak POII Uchi.ru SIKnacc Smart.ru

NEPHNCHAUKYIAPHOCTU HpﬁMOfI " IIJIOCKOCTH

DokcBOp
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TeopeMa 0 CyHICCTBOBAHHWU U €AUMHCTBCHHOCTHU

POIII Uchi.ru SIKmacc Smart.ru

44 | mpsiMoii, mpoxosiel yepe3 TOUKY MPOCTPAaHCTBA U
DAMOH, TPOXOLALL p y pocip doxcBop
NEePHEeHANKYSIPHOH K INIOCKOCTH
45 [InockocTH 1 epIeHANKYIISAPHBIE UM TIPSIMEIE B PBHI Uchi.ru SIKmace Smart.ru
MHOTOIpaHHUKaX DoKcBOp
46 [InockocTH 1 epIIeHANKYIISAPHBIE UM TPSIMEIE B PBII Uchi.ru SIKmace Smart.ru
MHOTOTpPaHHUKAX dokcBopa
47 [epniermukynsap u HakoHHas. [loctpoenne PBHI Uchi.ru SIKmace Smart.ru
NepHeHINKYIsIpa U3 TOUYKU Ha IPSMYIO dokcBopa
48 [Nepnennukynsp u HaknoHHAs1. [locTpoeHne POII Uchi.ru SIKnacc Smart.ru
NEepIeHINKYISIpa U3 TOUYKU Ha TIPSMYIO dokcBopa
49 Teopema o Tpéx meprneHAnKyIsApax (mpsmas u POII Uchi.ru SIKnacc Smart.ru
oOpatHas) dokcBopa
50 Teopema o Tpéx meprneHAUKyIsApax (mpsmas u POII Uchi.ru SIKnacc Smart.ru
oOpartHas) dokcBopa
51  Vrou Mexay CKpEIIUBaIOUUMHUCS MPSIMBIMU POLI Uchi.ru Knace Smart.ru
Ay cKpett B p DokcBOPI
50 [ouck mepneHINKYISIPHBIX MPSMBIX C IOMOIIBIO POHI Uchi.ru AKnace Smart.ru
MEePHEHIUKYISPHBIX INIOCKOCTEH dokcBopa
POIHI Uchi.ru AKnace Smart.ru
53 | OproronanbHOE NPOEKTUPOBAHNE
PokcBOPI
54 [MocTpoenue cedyenuii kyda, MPU3MBI, IPABUIBHOM POII Uchi.ru SIKnacc Smart.ru
MUPAMUJIBI C TIOMOIIBIO OPTOTOHAIILHOM MPOESKIHN dokcropa
55 [ocTpoenue ceuenuii kyda, MPU3MBI, TPABUIBHOM POII Uchi.ru IKnacc Smart.ru
MIHPaMUJIBI C TOMOIIBI0 OPTOTOHAIBHON MPOSKIIMU doxcBopa
CumMeTpHs B IPOCTPAHCTBE OTHOCHTEILHO POIII Uchi.ru STKace Smart.ru
56  mirockoctu. [TmockocTi cuMmeTpuii B
DokcBOp
MHOTOTpPaHHUKAX
57 [Ipu3Hak neprneHANKYISIPHOCTH NPSIMOM U IIIOCKOCTH POII Uchi.ru SIKnacc Smart.ru
KaK CJIEJICTBUE CUMMETPHH dokcop
58 [IpaBunbHBIE MHOTOTPAaHHHUKH. PacuéT paccTossHU OT POII Uchi.ru SIKnacc Smart.ru
TOYKH JI0 IJIOCKOCTU DoKCcBOP/
59 [IpaBunbHBIE MHOTOTPaHHUKH. Pacdér paccTosHUH OT POII Uchi.ru SIKnacc Smart.ru

TOYKH A0 IINIOCKOCTH
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CriocoOBblI OMyCTUTH MEPIEHINKYIISIPBI: CHMMETPHS,

POIII Uchi.ru SIKnacc Smart.ru

60 o .
C/BHT TOYKH I10 MApajuIeIbHON NPsIMOI dokcBopa
61 CrBur no HemapauieaIbHON NPsSMO, U3MEHEHNE POUI Uchi.ru AAKnace Smart.ru
paccTostHuM dokcBOpa
62 KonTpoannas padora "B3aumnoe pacnonoxeHue POII Uchi.ru SIKnacc Smart.ru
MIPSIMBIX | TUIOCKOCTEH B IpOCTpaHCTBe" dokcBopa
[MoBTOpeHwHe: yron MexXIy MPSIMBIMU Ha IJIOCKOCTH, POIII Uchiru STKnace Smart.ru
63  TpUroHOMETpHS B IPOU3BOILHOM TPEYTOJNLHUKE, DOKCBOPT ’ ’
TeopeMa KOCHHYCOB p
64 [ToBTOpEHHME: YO MEXTY CKPEIIUBAIOITUMHCS POIUI Uchi.ru AAKmnace Smart.ru
MPSIMBIMU B IPOCTPAHCTBE dokcBopa
65 I'eomeTpuyeckne METO/IbI BEIYUCICHUS YTIa MEXKIY POII Uchi.ru SIKnacc Smart.ru
MPSIMBIMUA B MHOTOTPaHHHKAX dokcropa
66 JByrpannsiii yroi. CBOMCTBO JIMHEHHBIX YIIIOB POII Uchi.ru SIKnacc Smart.ru
JBYTPAHHOTO yIjia DokcBOpI
67 [lepierqukynsapabie mockocTH. CBONWCTBA B3aUMHO POHI Uchi.ru AKnace Smart.ru
NEePIEHANKYISIPHBIX IIOCKOCTEN DokcBOPI
[Ipu3Hak nepneHIuKyIsIPHOCTH IULIOCKOCTEN; TeopeMa .
. 8 POII Uchi.ru SIKnacc Smart.ru
68 o mpsMoli IepecedeHus IBYX IIIOCKOCTEH DOKCBOP
MEePHEHIMKYISIPHBIX TPETheH TIOCKOCTH p
69 [IpsMoyTonbHBIH Mapauienenunes; Kyo; n3MepeHus, POII Uchi.ru SIKnacc Smart.ru
CBOWCTBA MPSIMOYTOJILHOT'O TapalIeenure/ia OKCBOD/I
)
70 Teopema o TuaroHaiau NPSMOYTOIHLHOTO POII Uchi.ru AKnace Smart.ru
napaieNenuIe/ia i CIeJCTBUE U3 Heé OKCBOD/JI
)
CrepeoMeTpUIeCKUE U TIPUKITATHBIC 3a/1a4H, .
POII Uchi.ru SIKnacc Smart.ru
71  cBsI3aHHBIC CO B3aUMHBIM PACIIOJIOKECHUEM MPSIMBIX H DOKCBOPT
IIJIOCKOCTH ¥
[NoBTOpeHwme: CKpeNIMBaIONIUECs MPsIMbIE, .
) POUI Uchi.ru AKnace Smart.ru
72  mapajienbHbIC TUIOCKOCTH B CTaHAAPTHBIX DOKCBOP
MHOTOTPaHHUKAX p
[Tapa napannenbHbIX JIOCKOCTEN Ha .
pa 1ap POHI Uchi.ru AAKnace Smart.ru
73  CKpEeLMBAIOUIMXCS MPAMBIX, PACCTOSHUE MEXKIY PokcEo
CKPEIIMBAIOIIMMHUCS MPSIMBIMU B TIPOCTHIX CUTYAIIUAX P
74  PaccrosiHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT POUI Uchi.ru SIKmacc Smart.ru
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MPSIMOH 10 TUIOCKOCTH
Brluucnenue paccTOsIHUI MEXTy CKPEILUBAOIIMMUCS

DokcBop
POIII Uchi.ru SIKmacc Smart.ru

7 MPSMBIMU C MTOMOIIBIO TIEPIEHANKYIISIPHOH MIIOCKOCTH dokcBopa
TpéxrpaHHbli yroi, HepaBEeHCTBA ATl TPEXTPaHHBIX POIII Uchiru SIKace Smart.ru
76  yrnos. Teopema [Iudaropa, TeopeMbr KOCHHYCOB U DokcEo
CHHYCOB JIUISI TPEXTPAHHOTO yTJia P
77 OneMeHTHI chepruecKoii TeOMETPHH: Te0Ie3NICCKUE PBHI Uchi.ru SIKmace Smart.ru
JIMHAY Ha 3emire DoxcBOpI
" " PBIII Uchi.ru AKmacc Smart.ru
78  KourtpoJbHasi padoTa "YTIIbl U pacCTOSIHUS
dokcBop
79 Cucremarnszanus 3HaHu# "MHOTOTpaHHUK U €TO POHI Uchi.ru AKnace Smart.ru
3JeMEHTHI" PokCBOPI
80  Ilmpamupma. Buns! mupamun. [IpaBunsHas nmupamuaa POII Uchi.ru fKnace Smart.ru
pamia. Bui pamuiL- 1ip pamui PokCBOPI
81 [pusma. [Ipsimast 1 HakIOHHAS TpU3MBL. [IpaBunbHas POII Uchi.ru SIKnacc Smart.ru
pusMa dokcBopa
82 [psmoii napannenenumen, NPsIMOYTOIbHBIH POII Uchi.ru SIKnacc Smart.ru
napajuieNenumes, Kyo dokcBopa
N POIHI Uchi.ru AKnace Smart.ru
83 | Bemmykible MHOTOTpanHuKU. Teopema Ditnepa
DokcBOpI
84 Beinyxiieie MHOrorpanHukd. Teopema Diinepa. POII Uchi.ru SKnacc Smart.ru
[IpaBuibHBIE ¥ TONYITPABUIbHBIE MHOTOTPAaHHUKH dokcBopa
" " POII Uchi.ru IKnacc Smart.ru
85  KontpoabHas padora "MHOTOrpaHHUKA
DokcBOp
POII Uchi.ru SIKnacc Smart.ru
86  IlonsTHE BeKTOpa Ha INIOCKOCTH M B TIPOCTPAHCTBE
DokcBOp
POII Uchi.ru SIKnacc Smart.ru
87 | Cymma BeKTOpOB
DoxcBOp.
POII Uchi.ru SIKnacc Smart.ru
88 | PazHocTh BekTOpOB
DoxcBOp.
POII Uchi.ru SIKnacc Smart.ru
89 | [IpaBuio mapasenenveaa
DoxcBOp
POII Uchi.ru SIKnacc Smart.ru
90 | YMHOXeHHEe BeKTOopa Ha YUCIIO

DoKcBOP
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91

Pa3noxxenne BekTopa 1o 6a3ucy Tpéx BEKTOPOB, He

POIII Uchi.ru SIKnacc Smart.ru

JISKAIIUX B OJTHOM MITOCKOCTH dokcBopa
POUI Uchi.ru AAKnace Smart.ru
92 | CkanspHOe MPOU3BEICHUE 1
dokcBOpa
93 | BeluncieHue yriia Mex1y BEKTOpaMH B TIPOCTPAHCTBE 1 POLI Uchi.ru SKnace Smart.ru
DoKcBOp
N PBHI Uchi.ru SIKmace Smart.ru
94 [Ipocreiimme 3a1a4u ¢ BEKTOpaMu 1
DoKcBOp
N PBHI Uchi.ru SIKmace Smart.ru
95 | [Ipocreiimme 3amaun ¢ BEKTOpaMu 1
dokcBop
N PBIHI Uchi.ru SIKmacc Smart.ru
96  Ilpocreiimme 3ama4yn ¢ BEKTOpaMHU 1
DokcBOp
. PBII Uchi.ru AKmacc Smart.ru
97  llpocreiimme 3a1a4n ¢ BEKTOpaMHU 1
DokcBOp
N POUI Uchi.ru AKmnace Smart.ru
98 | O6oOmenne U CUCTEMATH3AIINS 3HAHMH 1
DokcBOpI
N POUI Uchi.ru AAKnace Smart.ru
99  OO6oOmIeHNEe U CUCTeMaTH3aIUs 3HAHUIH 1
DokcBOpI
100 HToroBasi KOHTPOJILHAsI padoTa 1 POLI Uchi.ru Sknace Smart.ru
DokcBOpI
101 HroroBasi KOHTPOJILHAsI padoTa 1 POII Uchi.ru Sknace Smart.ru
DokcBoOp
102 | O0oOOIIEHNE U cCUCTEMATU3ALMS 3HAHNUI 1 POLI Uchi.ru SIKnace Smart.ru

DokcBOp

OBIIEE KOJIMYECTBO YACOB I1O [IPOTPAMME | 102
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11 KIIACC

KoanuecTBo yacoB

ara DJIeKTpPOHHBIE M (PPOBBIE
Ne n/n Tema ypoka Bcero Kontpoanubie | TpakTuueckue H3§‘leﬂﬂﬂ 06pa30113)aTeﬂbele (pbgcypcu
padoTsI padoTsI
JlukBupmanusa  y4eOHBIX  JIeHUIUTOB IO  Teme
1 «PaccTosiHUM MEXy JABYMS TOYKaMH, OT TOYKHU 1 POII Uchi.ru AKnace
JI0 TPSAMOM, OT TOYKU 10 IUIOCKOCTH, MEXKIY Smart.ru ®okcBopn
CKPELIUBAIOIIAMUCS TIPSIMBIMU»
JlukBunanust  y4eOHBIX  JACHUIMTOB IO  TEMe
5 «BBIYHUCIIEHUE YTIIOB MEXKIY CKPEIINBAIOIIINMUCS 1 POHI Uchi.ru AKnace
NPSIMBIMH, YIJIOB MEXAY NPSMOM U MJIOCKOCTBIO, Smart.ru ®okcBopn
YIJI0B MEXAY TUIOCKOCTAMU, IBYTPAHHBIE YTJIbD)
JlukBupanmst  y4eOHBIX  ASPUIMTOB  I10 TGME P Uchiru SIKzace
3 «Bprauciaenue 00BEMOB " JIN (11601 (971 1
o Smart.ru ®okcBopa
MMOBEPXHOCTEN»
4 IToBTOpenue Temsl "KoopanHaTel BeKTOpa Ha 1 POHI Uchi.ru AKmnace
IJIOCKOCTH U B IPOCTpaHCTBE" Smart.ru ®okcBopa
5 IToBTOpenue Temsl "CkasipHOE IPOU3BEACHHE 1 POII Uchi.ru AKnace
BEKTOPOB" Smart.ru ®okcBopa
6 [ToBTOopeHnue TeMbl "BrruuciieHue yriia Mexmty 1 POII Uchi.ru SdKnace
BEKTOpaMH B IIpocTpaHcTae" Smart.ru ®okcBopa
7 [ToBTOopeHue TeMbl 'Y paBHEHHE TIPSIMON, 1 PO Uchi.ru SdKnace
MPOXOSIILEN Yepe3 IBE TOUKH" Smart.ru ®okcBopz
8 YpaBHEeHHE TUIOCKOCTH, HOPMaJlb, YpaBHEHUE 1 POIUI Uchi.ru AKnace
IUIOCKOCTH B OTPE3Kax Smart.ru ®okcBopx
9 YpaBHEHHE TUIOCKOCTH, HOPMaJllb, YpaBHEHUE 1 POII Uchi.ru AKnace
TUIOCKOCTH B OTPE3Kax Smart.ru ®okcBopn
POII Uchi.ru SAKnace
10 BekTopHoe npousBseacHne 1
Smart.ru ®okcBopa
11 JluneiiHble HEpaBEHCTBA, IMHEHHOE 1 POII Uchi.ru SAKnace
MPOrpaMMHUpPOBaHHE Smart.ru @okcBopa
12 Jluneiinpie HepaBeHCTBA, INHEITHOE 1 POII Uchi.ru SdKnace

MIpOrpaMMHUpPOBaHHE
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Ananuruyeckue MCTOAbI pacqéTa yriia MEXay

POIII Uchi.ru SIKnacc

13
IIPSIMBIMH B MHOT'OTPaHHUKAX Smart.ru ®okcBopa
14 AHanuTH4YecKre METO/Ibl pacuéTa yria Mexay POII Uchi.ru AKnace
IUIOCKOCTSIMHA B MHOTOTPaHHHUKAX Smart.ru ®okcBopx
15 ®opmMmyna pacCTOSHUS OT TOUKH JI0 MJIOCKOCTH B POII Uchi.ru AKnace
KOOpPIWHATAX Smart.ru ®okcBopx
16 HaxosknmeHre pacCTOSSHUN OT TOYKH A0 TJIOCKOCTH B PBHI Uchi.ru SAKmace
KyOe Smart.ru ®okcBopx
17 HaxosknmeHre pacCTOSSHUN OT TOYKH A0 TIIOCKOCTH B PBHI Uchi.ru SAKmace
MIPaBUJIBHON MUPaMUIE Smart.ru ®okcBopa
" " PBIII Uchi.ru AKmacc
18 KonTpoabnas padora "AHanutnyeckast T€OMETPHS
Smart.ru ®okcBopa
19 CeueHusi MHOTOTPaHHHUKOB: CTaHAAPTHBIE POII Uchi.ru dKnace
MHOTOTPaHHUKHU Smart.ru ®okcBopa
PO Uchi.ru SdKnace
20 CeueHrnsi MEOTOTPaHHHUKOB: METOJT CIICJ0B
Smart.ru ®okcBopa
21 CedeHusi MHOTOTPaHHHUKOB: CTaHAapTHBIC TNIOCKOCTH, PO Uchi.ru AKnace
MIEPECEUCHHUS MPSIMBIX U IJIOCKOCTEN Smart.ru ®okcBopa
29 ITapamiensHble NPsSMBIE U TUIOCKOCTH: NapalIeNIbHbIE POII Uchi.ru AKnace
CCUCHUS Smart.ru ®okcBopx
23 ITapamiensHble NPsSMBIE U INIOCKOCTH: pacyéT POII Uchi.ru AKnace
OTHOIIIEHUH Smart.ru ®okcBopa
o [MapannenbHbIe MPSMBIE U MIIOCKOCTH: YTIIBI MEXKITY PO Uchi.ru SdKnace
CKPELIMBAIOLIIMUCS MPSIMBIMH Smart.ru ®okcBopa
[MepnieHUKyYSIPHBIE TIPSIMBIE U TUIOCKOCTH: .
25 CTaFI){ a I[THI)Iye Hg bl HepHeH HKYJISIPHBIX TUIOCKOCTEHN POII Uchi.ru iKnace
ap P PHCHIKYIAP Smart.ru ®okcBopa
U MPSIMBIX, CAMMETPHUH MHOT'OTPAHHUKOB
26 [lepnenaukynsapHble IpAMBIE U TUNIOCKOCTH: TEOpPEMa POII Uchi.ru SAKnace
0 TpeX MepIeHIUKYIIpax Smart.ru ®okcBopn
27 [lepnengukynsapHbIe TPsSMBIE U TUNIOCKOCTH: POII Uchi.ru SAKnace
BBIYUCIICHHUS JITTMH B MHOTOTPaHHHKAX Smart.ru ®okcBopa
8 [loBTOpeHwue: oA MHOTOYTOJIbHUKOB, (GOPMYJIBI POII Uchi.ru AKnace
JUISL TITOIIAJICH, cCOOOpaXKeHHst HOTo0us Smart.ru ®okcBopx
29 [ToBTOpEHME: TIONIA/ M MHOTOYTOJILHUKOB, (HOPMYJIBI PO Uchi.ru SdKnace
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JUTSL TITONIAIeH, COOOpaXeHHs O100us
[ToBTOpEHME: IO MHOTOYTOIEHUKOB, (POPMYITBI

Smart.ru ®okcBopa
PBHI Uchi.ru SAKmace

30 o
JUTS TUToma e, cooOpaxeHus moaoous Smart.ru ®okcBopa
ITn 1 CEYCHU MHOTOTPAaHHHUKOB: TUIOLIA I .
oAz . P HHa POII Uchi.ru AKnace
31 MOBEPXHOCTEM, pa3pe3aHusi Ha YaCTH, COOOpaKEHHS
Smart.ru ®okcBopx
nonoous
IInomany ceyeHNt MHOTOTPaHHHUKOB: IIJIOIIAIN .
Hma . P HHa POII Uchi.ru AKnace
32 MMOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOpaKEHHUS
Smart.ru ®okcBopxa
noaoous
33 Kontpoannas padora "[loBropenue: PO Uchi.ru AKnace
MHOTOTPaHHUKH, CEUYE€HHUs] MHOTOTPaHHHUKOB" Smart.ru ®okcBopa
34 00béMm Tena. OOBEM MPAMOYTOIBHOTO POUI Uchi.ru AKnace
napajuieNienune1a Smart.ru ®okcBopa
35 3anauu 00 yBoeHUH Ky0a, 0 KBaaparype Kyoa; o POUI Uchi.ru AKnace
TPHUCEKIINH yTia Smart.ru ®okcBopa
36 CrepeoMeTpryecKue 3a/1a4d, CBI3aHHBIE C 00HEMOM POHI Uchi.ru AKnace
IPSIMOYTOJIFHOTO TTapasuIesieine 1a Smart.ru ®okcBopa
37 [Ipuxitagaple 332494, CBSI3aHHBIE C BEIYACICHUEM POHI Uchi.ru AKmnace
00BEMa MPSAMOYTOJIBHOTO Mapaljiesienune1a Smart.ru ®okcBopa
N . POUI Uchi.ru AKnace
38 O0BEM NpsIMOil TPU3MBI
Smart.ru ®okcBopz
39 CrepeoMeTpHUYECKHUE 3a/1a4u, CBA3aHHBIC C POIUI Uchi.ru AKnace
BBIYHUCIICHHEM O00BEMOB MPSIMO ITPH3MEI Smart.ru ®okcBopa
40 [MpuknanHble 3a/1a4, CBSI3aHHBIE ¢ 00BEMOM MPSIMOM POII Uchi.ru SdKnace
IIPU3MBI Smart.ru ®okcBopa
Brruucnenne 00bEMOB Tel ¢ TOMOIIBIO .
A ottt . POII Uchi.ru SdKnace
41 omnpenenéHHoro naterpana. O0bEM HaKJIOHHON
Smart.ru ®okcBopa
IIPU3MBI
42 Brrunciienue 00bEMOB TEJI ¢ IIOMOIIBIO POII Uchi.ru SdKnacc
omnpenesni€éHHoro uaTerpana. O0bpEM HpaMuIbl Smart.ru ®okcBopa
43 ®opmyna 06bpEéMa mpamuabl. OTHOIIEHHE 00BEMOB POII Uchi.ru SdKnace
UpaMUJT ¢ OOIIIMM YTIIOM Smart.ru @okcBopa
44 ®opmyna 06bpéMa upamuabl. OTHOIIEHHE 00BEMOB POII Uchi.ru SdKnace

UpaMu;] ¢ OOITUM YTIIOM
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45 CrepeoMeTpUYeCcKHUe 3a/1a4u, CBA3aHHBIC C 00bEMaMU POUI Uchi.ru AKnace
HAKJIOHHOM MPU3MBI Smart.ru ®okcBopx
16 CrepeoMeTpuyecKHUe 3a/1a4u, CBA3aHHBIC C 00hEMaMU POUI Uchi.ru AKnace
MTHPaMHUIBI Smart.ru ®okcBopx
47 [Mpuknanusie 3anaun no teme "OObEMBI Ten", POII Uchi.ru AKnace
CBSI3aHHBIC C 00BEMOM HAKIIOHHOW TIPH3MBI Smart.ru ®okcBopx
48 IIpuknamgasie 3amaun o Teme "OOBEMEI T, PBHI Uchi.ru SAKmace
CBSI3aHHBIC C 00BEMOM TTHPAMHUIBI Smart.ru ®okcBopx
49 IIpumeHneHne 006EMOB. BErimciieHne pacCTOSTHAS 110 PBHI Uchi.ru SAKmace
TUIOCKOCTH Smart.ru ®okcBopn
N POUI Uchi.ru AKmnace
50 KonTpoabnas padora "O6bpéM MHOTOTpaHHUKA"
Smart.ru ®okcBopa
51 [unuHapuyeckas NOBEPXHOCTh, 00pa3yoIIHe POII Uchi.ru dKnace
LUJIMHAPUYECKOM IOBEPXHOCTHU Smart.ru ®okcBopa
52 Hununnp. [psmoit kpyroso#t nunuaap. [Tnomans PO Uchi.ru SdKnace
HOBEPXHOCTH IIHJIMHAPA Smart.ru ®oxcBopa
53 Konnveckas noBepXHOCTb, 00pa3yolie KOHUIECKOH PO Uchi.ru AKnace
noBepxHoctu. Konyc Smart.ru ®okcBopa
54 CeueHne KOHyca INIOCKOCTBIO, TapalIeNbHON POII Uchi.ru AKnace
IUIOCKOCTH OCHOBAaHUS Smart.ru ®okcBopx
55 VYceuénnslii konyc. M300paxenne KOHYCOB U POII Uchi.ru AKnace
yCeu€HHBIX KOHYCOB Smart.ru ®okcBopa
56 [Tnomaap 6GOKOBOI MOBEPXHOCTH U TIOJHOM PO Uchi.ru SdKnace
MTOBEPXHOCTH KOHYCa Smart.ru ®okcBopa
57 [Tnomaap GOKOBOI MOBEPXHOCTH U TIOJHOM POII Uchi.ru SdKnace
MTOBEPXHOCTH KOHYCa Smart.ru ®okcBopa
CrepeoMeTpriecKre 3a/1a4i Ha JI0Ka3aTeIbCTBO U .
P P A JIOK POII Uchi.ru SdKnace
58 BBIYHMCIICHHE, TOCTPOCHUEM CEUEeHUH LWINHIPA,
Smart.ru ®okcBopx
KOHYyca
CrepeoMeTpruiecKue 3a/1aud Ha J0Ka3aTeJIbCTBO U .
P P A JIOKE POII Uchi.ru AKnace
59 BBIUYHCIIEHHUE, TOCTPOEHUEM CEUYCHUMN HWJINHIPA,
Smart.ru ®okcBopx
KOHyca
POII Uchi.ru SdKnace
60 | IlpuxiagHble 3a1a4M, CBSI3aHHBIE C LMIMHAPOM
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POIII Uchi.ru SIKnacc

61 [IpuknanHeie 3aqa9u, CBI3aHHBIE C IUITHHIPOM
p A s, H P Smart.ru ®okcBopx
POII Uchi.ru AKnace
62 Cdepa u ma
bep p Smart.ru ®okceopa
[lepeceuenue cdeps! 1 mapa ¢ mIockocTblo. Kacanue .
P bep P POII Uchi.ru AKnace
63 miapa u cepsl IIOCKOCTHIO. By 1 n300paskeHne
Smart.ru ®okcBopx
nrapa
IIepeceuenue cdepsl u mapa ¢ mIockocToro. Kacanue .
P bep p POII Uchi.ru AKmnace
64 mapa u cepsl TNIOCKOCTHI0. By u n3o0pakenue
Smart.ru ®okcBopxa
nrapa
. PO Uchi.ru AKnace
65 YpaBuenue cdepsl. [Inomans chepst u e€ yacTei
p bep A, chep Smart.ru ®okcBopa
66 Cummerpus cdepsl U mapa POII Uchi.ru iR nace
P P P Smart.ru ®okcBopa
CrepeoMeTpryecKue 3a/1a4d Ha TOKA3aTeIbCTBO H .
p P A JIOK PO Uchi.ru dKnace
67 BBIUMCIICHUE, CBA3aHHBIC CO CPEepOil U IIapoM,
N Smart.ru ®okcBopa
MIOCTPOCHUEM HUX CEUECHHUH TIOCKOCTHIO
CrepeoMeTpriecKre 3a/1a4i Ha JT0Ka3aTeIbCTBO U .
PEOMETP A A0 P31 Uchi.ru SIKnace
68 BBIYHUCIICHHE, CBS3aHHBIE CO C(epoil U mapom,
N Smart.ru ®okcBopa
MMOCTPOCHUEM KX CEUEHHH IIIOCKOCTHIO
69 [puxnagabie 3a7a49u, CBSI3aHHBIE CO CPEPO U IIapOM POI Uchi.ru SKnace
P A AATH, P P Smart.ru ®okcBopx
70 IloBTOpEHME: OKPYKHOCTH HA INIOCKOCTH, POII Uchi.ru AKnace
BBIYUCIICHHS] B OKPY)KHOCTH, CTAHJAPTHBIE MOJO0US Smart.ru ®okcBopa
71 PasnuuHbie KOMOMHALIMY TEJT BPALICHUS U POII Uchi.ru SKnacc
MHOTOTPaHHHKOB Smart.ru ®okcBopa
" " POII Uchi.ru SIKmace
72 3anaun 1o Teme "Tena 1 MOBEPXHOCTHU BpAIICHHS
Smart.ru ®okcBopz
" " PBIII Uchi.ru SAKimacc
73 3anaun 1o Teme "Tena 1 MOBEPXHOCTH BpPAICHUS
Smart.ru ®okcBopz
74 KonTpoabnas padora "Tena u noBepxHocTH POII Uchi.ru SAKnace
BpamieHus" Smart.ru ®okcBopx
75 0O0béMm mummHApa. Teopema 006 00bEME TPSIMOTO POIUI Uchi.ru AKnace

HWJIAH]IpA

Smart.ru ®okcBopx
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76 Brrunciienue 00EMOB TeJI ¢ IIOMOILBIO POIII Uchi.ru SdKnacc
onpenenéHuoro uaterpana. O0bpéM KoHyca Smart.ru ®okcBopn
N N POII Uchi.ru AKnace
77 [Inomaan 60KOBO 1 TOTHOH TOBEPXHOCTH KOHYCa
Smart.ru ®okcBopa

78 CrepeoMeTpUUECKHE 3a/1a4H, CBI3aHHbBIE C POUI Uchi.ru AKnace
BBIYMCIIEHHEM 00BEMOB IIMITMHIPA, KOHYyCa Smart.ru ®okcBopx

79 IIpuknamgasie 3axagn o TeMe "OOBEMBI U ILTOIIA TN PBHI Uchi.ru SAKmace
MMOBEPXHOCTEH Tem" Smart.ru ®okcBopx
O0béM mrapa u mapoBoro cexropa. Teopema 06

80 o00béme mapa. [Tnomans cheprr. CTepeoMeTprUecKe PO Uchi.ru AKnace
3a7]a4uMl, CBSI3aHHbIEC C BBHIYHCICHUEM 00BEMOB 1Iapa, Smart.ru ®okcBopa
[IIApPOBOTO CETMEHTA M IIAPOBOTO CEKTOpa
[Tpuxmagasie 3agagu mo Teme "O0BEMBI Tem",

81 CBsI3aHHBIE ¢ 00BEMOM IIapa U TUIOIIAIBIO CepHhI. POHI Uchi.ru AKmnace
CooTHOIIIEHUSs MEX Y TUIOIAIsIMU TIOBEPXHOCTEH U Smart.ru ®okcBopa
00béMaMu OAOOHBIX TEI
[MonoGuele Tena B mpocTpancTe. VizMeHeHne o0bEma

82 nipu moobun. CtepeoMeTpruecKre 3a1auu, POUI Uchi.ru AKmnace
CBSI3aHHBIE C BEIUYMCICHUEM 00BEMOB Tell U IUIomIaneH Smart.ru ®okcBopa
MOBEPXHOCTEN

83 Kontpoannas padora "[lnomaay moBepXHOCTH U POII Uchi.ru SdKnace
00BEMBI KPYTJIbIX TeN" Smart.ru ®okcBopa

84 JBwxkenus npoctpancTBa. Otobpakenus. JBrmkeHust PO Uchi.ru SdKnace
U paBeHcTBO (uryp. O01mue cBOMcTBa IBUKEHUH Smart.ru ®okcBopa
Bupl 1BrkeHUN: apaiienbHbIN IEPEHOC .

85 uelf ;[J'ILHaH chMep s, 3¢ KaJ‘ILHaF:{ CI/IM’Me ust POII Uchi.ru AKnace

R TP, 3¢p TP, Smart.ru ®okcBopa
MOBOPOT BOKPYT MIPSIMOI
POIUI Uchi.ru AKnace
86 [IpeobpazoBanus nogodus. [psmast u chepa Diinepa
peobp A P bep p Smart.ru ®okcBopa
POII Uchi.ru SdKnace
87 I'eoMeTpuueckue 3a1a4u HA TPUMEHEHHE JBUKCHUS
Smart.ru ®okcBopx
" " POII Uchi.ru SIKmace
88 KonTpoabHas padora "BekTops! B IpocTpaHCTBE
Smart.ru ®okcBopz
89 O6o06imatoiee nmopTopeHue 11 MOHATHI U METOOB POIUI Uchi.ru AKiace
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Kypca reometpun 10—11 knaccoB, cucremaruzanus
3HaHui: "[lapanaensHoCTh IPAMBIX U INIOCKOCTEN B
mpocTpaHcTe"

Smart.ru ®okcBopx

O6o6maromee mopropeHue 11 MOHATHH 1 METOIOB

POIII Uchi.ru SIKnacc

90 kypca reometpun 10—11 ximaccoB, cucTeMaTH3aus
< " " Smart.ru ®okcBopx
3HaHUii: "BeKTOpHI B MPOCTPAHCTBE
Ob6o6maromee noproperne 11 moHATHII U METOZOB .
HHatort p A POII Uchi.ru AKmnace
91 Kypca reometpun 10—11 knaccoB, cucremaruzanus
o " Smart.ru ®okcBopxa
3HaHUi: "BeKTOPHI B MPOCTPAHCTBE
Oo6o6maromee noproperne 11 mOHATHII U METOZIOB .
HHarot P A PO Uchi.ru AKnace
92 Kkypca reomerpuu 10—11 kmaccoB, cucremaTr3anus
. " Smart.ru ®okcBopa
3HaHMii: "O0beM MHOTOTpaHHHKA
O6ob6matomee moBTopeHne 11 MOHATHIT 1 METOZOB .
HHarot P A P31 Uchi.ru SIKnace
93 kypca reomerpuu 10—11 kaaccoB, cuctemMaTH3amus
< " Smart.ru ®okcBopa
3Hanuii: "O0beM MHOTOTpaHHHKA
O6o06atoiee nmopTopeHue 11 MOHATHI U METOIOB
94 Kkypca reomerpuu 10—11 kmaccoB, cuctemaTr3anus POHI Uchi.ru AKmnace
3HaHwmii: "[10maan NOBEpXHOCTH M 0OBEMBI KPYTIIBIX Smart.ru ®okcBopa
Ten"
O6o06matoiee nmopTopeHue 11 MOHATHI U METOOB
95 Kypca reomerpun 10—11 ximaccoB, cucTeMaTH3aus POII Uchi.ru SdKnace
3HaHui: "[lnomany moBepXxXHOCTH U OOBEMBI KPYTJIIBIX Smart.ru ®okcBopa
Ten"
POIUI Uchi.ru AKnace
96  UroroBasi KOHTPOJILHASI padoTa
Smart.ru ®okcBopn
POII Uchi.ru SdKnace
97  HUroroBasi KOHTPOJILHAsSI padoTa
Smart.ru ®okcBopz
. PBIII Uchi.ru AKmacc
98 [loBTOpeHue, 0000IIeHNE U CHCTEMATH3AINS 3HAHUHT
Smart.ru ®okcBopx
HcTopust pa3BUTHS CTEPEOMETPUM KaK HAYKU U €€ .
pHA p p P Y POII Uchi.ru AKnace
99 POIb B pa3BUTHH COBPEMEHHBIX WHXKEHEPHBIX U
N Smart.ru ®okcBopa
KOMITBIOTEPHBIX TEXHOJIOTHIt
Hcropus pa3BUTHS CTEPEOMETPHH KaK HAYKU U €€ .
PP pEOMEIP Y PII Uchi.ru SIKnace
100  poib B pa3BUTHH COBPEMEHHBIX HHKCHEPHBIX H

KOMIIbIOTCPHBIX TEXHOJIOTHIA
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Hcropus pa3BuTHs CTEPEOMETPHH KaK HAYKU U €€

POII Uchi.ru AAKnacc

101 | posnb B pa3BuTHU COBPEMEHHBIX HHIKECHEPHBIX 1 1 Smart.ru DoKCBOpT
KOMITBIOTEPHBIX TEXHOJIOTHI
Vcropust pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ POIII Uchiru STKace
102  poib B pa3sBUTHU COBPEMEHHBIX MHKXCHEPHBIX H 1
N Smart.ru ®okcBopx
KOMITBFOTEPHBIX TEXHOJIOT Uil
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102
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IPOBEPSIEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM OBPA3OBATEJIbHOM ITPOI'PAMMBI

10 KJIACC
Kon
NPOBEPsAEMOro IIpoBepsieMble MpeaMeTHBIE Pe3yJIbTATHI OCBOEHHSI OCHOBHOIT 00pa30BaTe/IbHOIi MPOrpaMMbl CpeIHero oo1ero oopazoBaHus
pe3yJabTara
7 I'eomerpus

7.1 OrnepupoBaTh MOHATHAMH: TOUKA, IPAMast, TNIOCKOCTh

7.2 [TprMeHSITh aKCHOMBI CTEPEOMETPUH U CIICACTBUS U3 HUX MPH PELICHUU F'€OMETPHUECKUX 33124

7.3 OneprpoBaTh MOHATUSIMH: TAPAIICTLHOCTD U MEPIEHANKYJISIPHOCTD MPSIMBIX U IIIOCKOCTEH

7.4 KnaccugunmpoBaTh B3aMMHOE pacIioIOKEHHE IPSAMBIX U INIOCKOCTEH B MPOCTPAHCTBE

75 OmnepupoBaTh MOHATUSMH: ABYTPAHHBIA YTOJI, TPaHU JBYTPAaHHOTO yTia, peOpo ABYrpaHHOIO Yrila, JIMHEHHBIH Yroyi ABYTPAHHOTO YTIIa,
rpagycHas Mepa JBYIPaHHOTO yria

76 OmnepupoBaTh MOHATHSIMU: MHOTOTPAHHMK, BBIMYKJIBIA W HEBBIMYKIBIH MHOTOTPAaHHUK, SJIEMEHTHl MHOTOTPaHHHKA, MPaBHIbHBIHA
MHOT'OI'PaHHUK

1.7 Pacmo3HaBaTh OCHOBHBIE BUII MHOTOTPAHHUKOB (TMIUPaMH/IA, IPU3MA, MPSMOYTONBHBIN MapaJuielennie]], Kyo)

78 KnaccupunmpoBaTh MHOTOTpaHHUKH, BBIOMpas OCHOBaHHMA sl KiaccHPUKamuu (BBIMYKIBIE W HEBBITYKJIBbIE MHOIOTPaHHHUKH,
MPaBUIbHBIE MHOTOTPaHHUKH, IPSMBbIE 1 HAKIIOHHBIE PU3MBI, TapauIeIeUIe bl )

7.9 OnepupoBaTh MOHATUSIMH: CEKYIIast IVIOCKOCTh, CEYEHUE MHOTOTPAaHHUKOB

7.10 OOBSICHITH IPUHIUIIBI TOCTPOEHHSI CEUEHN MHOTOTPAHHUKOB, UCIIONIB3YsI METOJ CJICTIOB

711 Ctpouth ceueHHss MHOTOIPAaHHUKOB METOJIOM CIIEJIOB, BBHIMOJHATH (BBIHOCHBIC) MJIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX
¢buryp: BuI CBEpXy, COOKY, CHU3Y
Pemate 3amaun Ha HaxXOXKAEHHE I'€OMETPUUYECKMX BEIMYMH MO o0pa3liaM WM aJrOpuTMaM, HPUMEHSS H3BECTHBIC aHAIUTHYECKHUE

7.12 METOABI IIPU PELICHUH CTAHIAPTHBIX MaTeMAaTHUYECKUX 3a7a4 Ha BBIYMCIIEHUE PACCTOSIHUN MEXAY ABYMsI TOUKaMH, OT TOYKHU A0 NPSMOH,
OT TOYKH JI0 THNIOCKOCTH, MEX]Ty CKPEIIMBAIOIIMMHUCS MTPSIMBIMA
Pemrate 3amaun Ha HaXOXKJIEHUE T'C€OMETPHUYECKHX BEJIMYMH MO 00pa3liaM WM aJrOpUTMaM, HMPUMEHssST M3BECTHBIC aHAIMTUYECKHUE

7.13 METOJBI TIPU PEIICHUH CTAaHJApPTHBIX MaTeMaTWYeCKUX 3aJla4 Ha BBIYMCIICHHE YIJIOB MEXJY CKPEIUBAIONUMHUCS MPIMBIMH, MEXKITY
MPSMOM U MJIOCKOCTBIO, MKy IUNIOCKOCTSIMH, JIByTPaHHBIX YIJIOB

714 Bbraucnath 00BEMBI M TUIOIIAAM TIOBEPXHOCTEH MHOTOTPaHHHWKOB (MpH3Ma, THpaMuIa) C NpUMEHEHHeM (OpMyYJ, BBIYUCIATH
COOTHOILICHHMS MEK1Y IUIOMIAASIMUA IOBEPXHOCTEH, 00BEMaMu MOI0O0OHBIX MHOTOTPAaHHUKOB

715 OnepupoBaTh MOHATHUAMH: CUMMETPHSI B MPOCTPAHCTBE, LEHTP, OChb M IUIOCKOCTb CUMMETPHH, LIEHTP, OCh M IJIOCKOCTh CHMMETPHH

burypsl
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I/ISBJ'ICKaTL, HpeO6paSOBI)IBaTI) " UHTCPIIPETUPOBATH I/IH(I)OpMaHI/IIO O MPOCTPAHCTBCHHBIX T'COMETPHUYCCKUX q)I/II‘yan, OpeaACTaBJICHHYIO Ha

7.16
YepTeKax U PUCYHKAX
717 [IpumensTe reomerpudeckue (HakThl IJIsi PEUICHUS] CTEPEOMETPUUYECKHUX 3a/1ad, MPEANOJIaraloliiX HECKOJbKO LIarOB PEIICHHs, €CIIH
' YCIIOBUS PUMEHEHHS 33]aHbl B SIBHOU (hopme
718 [IpuMeHATh TPOCTEUIINEe MPOrpaMMHBIC CPEACTBA U SJICKTPOHHO-KOMMYHHUKAI[MOHHBIC CHUCTEMBI MPH PEIICHUH CTEPEOMETPHUUCCKUX
' 3amaq
719 [IpuBoguTh TpUMeEpPHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B TIPHUPOJE M JKU3HHW, PACIO3HABATH IPOSBICHHE 3aKOHOB T€OMETPUH B
' HCKYCCTBE
[IpuMmeHaTh moTydeHHBIE 3HAHUS Ha MPAKTHKE: aHATM3UPOBATh PEANbHBIE CHTyalldd W NPUMEHSTh M3ydeHHBIE MOHATHS B IPOIECCEe
7.20 MMOUCKa PCHICHUA MAaTCMAaTUUYCCKU C(I)OpMy.HI/IpOBaHHOI\/'I HpO6J'I€MI)I, MOACIUPOBATE PCAJIBHBIC CUTyallMM Ha A3BIKE T'COMCETPUU,
' HCCIIEI0OBATh MOCTPOSHHBIE MOJICH C MCIIONB30BAHUEM T'€OMETPUYECKUX TOHITHI U TeopeM, ammapara ajareOpbl, penaTh MpakTHIeCKue
3aJla4d, CBA3aHHBIE C HAXOXKJCHHEM T€OMETPUIECKIX BEINIHH
11 KUIIACC
Kon
NpoBepsieMoro IIpoBepsieMmble npeaMeTHBIE PE3YIbTATHI OCBOEHHSI 0OCHOBHO 00pa30BaTe/ibHOI MPOrpaMMbl cpeIHero 0011ero oopa3oBaHusi
pe3yJbTaTa
6 I'eometpust
6.1 OHepI/IpOBaTB MOHATHUAMU: HUWIMHAPUYCCKAsA IMOBECPXHOCTD, 06pa3y10m1zle HI/IJ’H/IHI[pH‘ICCKOﬁ MMOBCPXHOCTHU, HHUIUHAP, KOHHNYCCKAA
' MTOBEPXHOCTH, 00pa3yroIre KOHHYECKOHW MOBEPXHOCTH, KOHYC, ChepruiecKast IOBEPXHOCTh
6.2 Pacrnio3HaBath Tena BpaieHus (IIWIMHIP, KOHYC, cdepa u 1miap)
6.3 OOBSCHSTPH CIIOCOOBI MTOTYYCHHUS TEJ BPAILCHHS
6.4 KrnaccuduimpoBath B3auMHOE PacIOIOKEHUE CPEphl U TNIOCKOCTH
6.5 OnepupoBaTh MOHSATHAMH: IIAPOBOW CETMEHT, OCHOBAaHHME CETMEHTa, BBICOTA CEITMEHTA, IIAPOBOW CJIOH, OCHOBAHWE INAPOBOTO CIIOA,
) BBICOTA LIAPOBOTO CJOS], IAPOBOM CEKTOP
6.6 Bbrauciasite 00bEMBI U TUIOMIAAM TOBEPXHOCTEH TEN BpallleHHUs, TCOMETPUUYCSCKUX TeJI C PUMEHEHUEM (hOopMYJT
6.7 OnepupoBarh MOHATHSIMU: MHOTOTPAaHHHK, BITUCAHHBIN B chepy M OMHMCAHHBIN OKOJO cdepsl, cepa, BIUcaHHAsS B MHOTOIPAHHUK WA
' TEJIO BpaIECHUS
6.8 BBIYKCIATE COOTHOIIEHUS MEXKIY TUIOIIASIMH MOBEPXHOCTEH M 00bEMaMHU 1TOI0OHBIX TEIT
6.9 U3o0pakaTh nzydaemblie GUTYpHI OT PYKH U C TPUMEHEHUEM MTPOCTHIX YEPTEKHBIX HHCTPYMEHTOB
6.10 BbINONHATE (BBIHOCHBIE) TUIOCKHE YEPTEXH M3 PHCYHKOB MPOCTHIX 00BEMHBIX (UTyp: BHUIl CBEPXY, COOKY, CHH3Y; CTPOUTH CEUCHHS Tel
' BpaleHus
6.11 W3Bnekarh, MHTEPIIPETUPOBATH M ITPe0OPa30BbIBATH HH(OPMAIIHIO O IPOCTPAHCTBEHHBIX TEOMETPHUECKHIX (PUTYpax, IPEACTABICHHYIO Ha
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YepTeKax U pUCYHKaAX
IIpumensaTs reomerpudeckue (akThl ISl PEIICHHS CTEPEOMETPUYECKUX 3ajad, MPEANoJaraloliX HECKOJIBKO IIaroB PEUIeHHs, eCIH

6.12 yCJIOBHSI IPUMEHEHUsI 331aHbl B IBHOH hopme

6.13 OnepupoBaTh NOHATHEM: BEKTOP B MPOCTPAHCTBE

6.14 BBINOMHATH ISHCTBUS CII0KEHHS BEKTOPOB, BEIUUTAHHSI BEKTOPOB M YMHOXKCHUSI BEKTOPA HA YUCIIO0, OOBSICHATH, KAKUMU CBOWCTBAMH OHU
obnafaroT

6.15 [IpuMeHsTH NpaBUIIO NapaieNenuIleia IPU CI0KEHUH BEKTOPOB

6.16 OnepupoBaTh MOHATUSMH: ACKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOIYNb BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI
BEKTOpPa, YroJl MEXIy BEKTOPaMH, CKaJsIpHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHbIE W KOMILUIAHAPHBIE BEKTOPHI

6.17 HaxomuTh cyMMy BEKTOPOB W MPOW3BEACHUE BEKTOpa Ha YHCIIO, YTOJ MEXKIy BEKTOpPaMH, CKaJSPHOE NMPOU3BEICHUE, PAacKIaIbIBaTh
BEKTOP 10 JBYM HEKOJUTMHEAPHBIM BEKTOpaM

6.18 3agaBaTh IIIOCKOCTh YPaBHEHUEM B ICKAPTOBON CHCTEME KOOPAMHAT

6.19 Pemrath npocteliniye reoMeTpHUECKUE 334l HA MPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METOIA

6.20 Pemate 3amauM Ha [OKa3aTENLCTBO MAaTEMaTHYCCKUX OTHOIICHMH W HaxXOXKJICHHE T'€OMETPUYECKUX BEIMYMH IO o0pas3laM WIn
ITOpPUTMaM, MIPUMEHSISI K3BECTHBIC METO/IbI IPU PELICHHH CTAaHIAPTHBIX MATEMATHYSCKUX 3a/1a4

6.1 [TpuMeHATh TpOCTeHIMe MPOrpaMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHCTEMbI NMPU PEIICHHH CTEPEOMETPUYECKUX
3am1a4y

6.22 [IpuBoAMTE TpPUMEPHl MaTEMAaTHYECKHX 3aKOHOMEPHOCTEH B NPHUPOJE M KHU3HH, PACIIO3HABATH IPOSBICHHE 3aKOHOB I'€OMETPUH B
HCKYCCTBE
[IpumeHsTh TONy4YeHHBIE 3HAHHMS Ha TPAKTHKE: aHAIM3MPOBATh PEAJIbHbIC CHTYAllMd M NPUMEHSTH M3YYEHHbIE HOHATHS B Ipolecce

6.23 NOMCKA pEIICHHs MaTeMaTH4ecKu CHopMyIMpoBaHHOW MpPOOIEMbI, MOJIEIHPOBATh pealbHbIE CHTYallMd Ha S3bIKE I'€OMETPHH,

HCCJICA0BATh NOCTPOCHHBIC MOACINU C MCIIOJIb30BAHUEM I'€COMETPUICCKUX MOHATUU U TEOpEM, alrapara anre6p1>1, peuiaTh NMpakKTU4CCKUe
3aa4u, CBA3aHHBIC C HAXOXXJACHUCM I'COMETPHUYICCKUX BCJIMINH
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INPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepSIEMbIﬁ IJIEMEHT COACPKAHUA

I'eomerpus

7.1

OCHOBHBIC TOHSATHS CTCPCOMECTPUH. Tqua, npsamas, miI0CKOCTb, IPOCTPAHCTBO. [Toustre 06 aKCHOMATHYECKOM MMOCTPOCHUHU CTECPCOMCTPUN: aKCHOMBI
CTCPCOMCTPUH U CICACTBHUA U3 HUX

7.2

7.3

B3aumnoe pacnonoxkeHue MpsMBIX B MPOCTPAHCTBE: IEpeceKaroluecs, MapajulebHble U CKpeliuBaromuecs npsmMele. [lapannenbHocTs NpsAMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE: HapajulebHbIC IPSMBbIE B IPOCTPAHCTBE, NAPAIEIbHOCT TPEX MPSIMBIX, MApaIeIbHOCTh NPSAMON U MJIOCKOCTH. YTJIBIC
COHANPABICHHBIMH CTOPOHAMH, YroJl MEXIy IpsSMbIMA B MNpocTpaHcTBe. llapaminenbHOCTh IIOCKOCTEW: MapajuiesibHble IUIOCKOCTH, CBOWMCTBA
napaJuleNIbHbIX I1ockocTeil. IIpocTeiine npocTpaHCTBEHHbIE (PUIYpPhl HA INIOCKOCTH: TETpa’ap, KyO, napauiesienume]l, HOCTPOSHUE CeUeHUI

IlepnenaAuKyJIApHOCTh NPSIMOW M IUIOCKOCTH: IEPIEHAMKYJSIPHBIE IPsSMbIE B IPOCTPAHCTBE, MPAMbBIE NapaJUIeIbHbIE M NEPHEHIUKYISIPHBIE K
IJIOCKOCTH, MPU3HAK MEPHEHIUKYISIPHOCTH MPSAMOM U IUIOCKOCTH, TEOPEMA O MPSAMON NEPIEHIUKYISIPHON INIOCKOCTU. YTl B IPOCTPAHCTBE: yIOi
MEXIy TNPsSAMOM M IIIOCKOCTBIO, ABYTPaHHBIN YTroJl, JIMHEHHBIA yroJl ABYTpaHHOro yria. llepneHAnKynsap M HaKIOHHBIE: PACCTOSIHHE OT TOYKH IO
IUIOCKOCTH, PpAcCTOSIHHE OT NpsSMOH [0 IUIOCKOCTH, MNpOeKuus (UIypsl Ha IUIOCKOCTh. llepmeHAMKyNIpHOCTh IUIOCKOCTEH: IPHU3HAK
NEPIEHANKYJIIPHOCTH JBYX IIIOCKOCTEN. TeopeMa o TpEX NeprneHANKYIIsIpax

1.4

IToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOI'PAHHUKA, BBITYKIIBIE U HEBBIITYKJIbIE MHOTOI'PAaHHUKH, Pa3BEPTKAa MHOrorpaHHuka. Ilpusma: n-
yroinpHas NpHU3Ma, TPaHU W OCHOBAaHHs NPHU3MBI, NpsMas ¥ HAaKIOHHAS NpPU3MBI, OOKOBas M TOJNHAs MOBEPXHOCTh Npu3Mbl. [lapannenenwmen,
NPSAMOYTOJIbHBIN MapajuieNienune]] 1 ero csoiictsa. [lupamuaa: N-yronpHas nupaMuaa, TPaHd ¥ OCHOBaHKWE MMPaMUbl, OOKOBas M MOJIHAsI HOBEPXHOCTD
MUPaMUIbl, TpPAaBUIbHAs M YyCCUYEHHAs NUpaMuia. OJIEMEHTHl NPU3MbBl W NUpaMuAbl. [IpaBUIbHBIE MHOTOTPAHHUKH: TOHSATHE IPAaBUIBHOTIO
MHOTOTpaHHHUKA, IPaBUIIbHAS TIPU3Ma ¥ TIpaBUIIbHAS TTHpaMu/ia, IPaBUIbHAS TPEYrojbHAs MUPaMUIa U MPaBWIBHBIN TeTpasap, ky0. [Ipencrapnenue o
MIPABWJIBHBIX MHOTOTpaHHMKAX: OKTa3Ip, AoAEKadp U ukocadapyrue CedeHns Npru3Mbl U MUPAMHUIBI

7.5

7.6

CumMeTpus B TPOCTPAHCTBE: CHMMETPHS OTHOCHUTENBHO TOYKH, MPAMOM, TUIOCKOCTH. DJIEMEHTHl CUMMETPHH B TNHpaMHJaX, MapajuieNenurenax,
MPaBUIIbHBIX MHOTOI'PaHHUKAX
Borunciienne 31eMEHTOB MHOTOTPaHHHUKOB: péOpa, aAuaroHanu, yrisl. Ilnomans OOKOBOW MOBEPXHOCTH M TOJHOW MOBEPXHOCTH MPSIMON NPHU3MBL,

TUTIOMIA/Ib OCHOBaHHMA, TeopemMa 0 OOKOBOW MOBEPXHOCTH MpPsIMON Mpu3MEL. [Inomans 60KOBOI MOBEPXHOCTH M MMOBEPXHOCTH MPABUIHHON MHPAMUJIHI,
TeopeMa O IUIOIAAN yeceu€HHoU nupamMubl. [lonstre 00 00bEMe. OObEM TUPaMUJIBI, IPU3MBI

7.7

[TonoOHkIe Tesa B mpocTpancTBe. COOTHOIICHUS MEX/IY IUIOIIA/IMU MIOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEIT
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11 KIIACC

Koa ‘ ITpoBepsieMblii 3JIEMEHT COJIEPKAHUS
6 I'eomeTpus

6.1 Hunuaapuyeckas MOBEPXHOCTh, 00pa3youIre HWINHIPUYECKOH MOBEPXHOCTH, OCh LIMIMHIPUYIECKON moBepxHOcTH. LlnauHap: ocHoBaHUS U OOKOBas
MIOBEPXHOCTh, 00Pa3yIoIas U OCh, IJIOMAb OOKOBOM M IOJIHOM OBEPXHOCTH

6.2 Konnueckast moBepxHOCTb, 00pa3yrolue KOHMYECKOH MOBEPXHOCTH, OChb W BEpIIMHA KOHMYECKOM MoBepxHOCTH. KOHyc: OCHOBaHHME M BEpIIMHA,
00pasyrolas 1 0ch, MJIOMIaAs OOKOBOH M MOJHOM MOBEPXHOCTH. Y CEUEHHBIA KOHYC: 00pa3yrollne U BICOTA, OCHOBAHHUS M OOKOBasl TOBEPXHOCTh

63 Cdepa u map: HeHTp, panuyc, AMaMeTp, IUIOMAAb MOBEpXHOCTH cdepbl. B3aumHoe pacnosnoxeHne cepsl U IIIOCKOCTH, KacaTeldbHas MJIOCKOCTh K
cdepe, omaab chepst

6.4 | M3oOpaxkeHue TeN BpallleHUs Ha TUIOCKOCTH. Pa3BEépTKa LIUIMHIPA U KOHYyCa

6.5 | KomOwuHaimu Ten BpalleHUs 1 MHOTOTPaHHUKOB. MHOTOIpaHHHUK, ONMCAaHHBII 0KOJI0 cepsl, chepa, BIMCAHHAS B MHOTOTPAHHMK, JIM TEJIO BPAILICHHS

6.6 [lonstne 06 oOBEME. QCHOBHHe cBoiictBa 00BEMOB Ten. Teopema 00 00BEME MPSIMOYTOIBHOTO Tapaienenunena U ciuenctsus u3 He€. OO0BEM
HWIMHIPA, KoHyca. O0BEM I1apa U Imiomnians chepbl

6.7 [TomoOHbIe Tena B mpocTpaHcTBe. COOTHOIICHUS MEXKIY ITUIOIIAIIMU MIOBEPXHOCTEH, 00bEMaMH MOTOOHBIX TEI

68 Ceuenust nuanHApa (MapauIeNbHO U MEPIEHANKYISIPHO OCH), CEYeHUsI KOHyca (IapajuleIbHOE OCHOBAHHIO M IIPOXOJSIIEe Yepe3 BEpIUMHY), CEUCHUs
mapa

6.9 BexTtop Ha miockoct u B mpocTpaHcTBe. ClokeHHE M BBIYMTAHHE BEKTOPOB. YMHOKEHHE BEKTOpa Ha 4ucCio. Pa3ioxeHHe BEKTopa Mo TpEM
HEKOMIUIaHApHBIM BekTopaM. IIpaswiio napamienenunena. Pemenne 3a1ay, CBsi3aHHbBIX ¢ IPUMEHEHUEM IPABUII JEHCTBUIM C BEKTOPAMHU
[IpsimoyronpHas cucreMa KoopaWHAT B mpocTpancTBe. Koopaunatel BekTopa. [Ipocreiimme 3agaum B KOOpAWHATax. YTOJI MEXAY BEKTOpPaMH.

6.10 | CkanspHOE NPOM3BEACHUE BEKTOPOB. BBIUMCICHHE YITIOB MEXAY HNPSAMBIMH M IUIOCKOCTSMH. KOOpOMHATHO-BEKTOPHBIH METOJ NPH PELICHUH

TrCOMCTPUICCKUX 3a4aY
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MPOBEPAEMBIE HA EI'D I1IO MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM

OBPA30BATEJIbHOI ITPOT'PAMMBI CPEJHETO OBIIIEI'O OBPA3OBAHMS

Kon
MPOBEPSIEMOT0
TpeOdoBaHUs

IIpoBepsiemble TPeOOBaHHUS K MPeIMETHBIM Pe3y/JbTATAM 0CBOEHHSI 0CHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl CpeaHero 0o1ero
oOpa3zoBanus

Brnanenune meronamu 10Ka3aTeNbCTB, alTOPUTMAaMH PELICHUS 3a/1ad; yMeHHE (GOpMyJINpOBaTh U ONEPUPOBATH MOHATHAMU: ONPEACIICHHE,
aKcuoma, TeopeMa, CIEICTBHE, CBOMCTBO, NPU3HAK, [OKA3aTEJIbCTBO, PABHOCHIbHBIC (DOPMYIMPOBKM; IPUMEHITh HX; YMEHHE
¢dbopmynupoBaTh 00paTHOE M MPOTHUBOIOJIOKHOE YTBEPXKICHUE, MPHUBOIUTH MNPUMEPHI W KOHTPHPUMEPHI, MCIOIB30BAaTh METOJ
MaTeMaTHYeCKOW WHAYKLIHHU; MPOBOJAUTH JOKa3aTelbHbIE PACCYXACHHS NMpPHU PEIIeHUH 3a/1ad, OIEHMBATH JIOTMYECKYIO MPaBUIBHOCTD
pacCyXIE€HUH; YMEHHUE ONEpUPOBATh MOHATHAMH: MHOKECTBO, IMOIMHOXECTBO, ONEPALMH HAJl MHOXKECTBAMH; YMEHHWE MHCIIOJIBb30BaTh
TEOPETUKO-MHOKECTBEHHBIN ammapar A ONMHCAHMS peajbHBIX MPOLECCOB M SABJICHMH M IMpPH PEUIeHUH 3aad, B TOM YHCIE U3 JPYTHX
yueOHBIX MPEAMETOB; YMEHUE OIEPHPOBaTh MOHATHAMU: Ipad, CBA3HBIN rpad, NepeBo, UK, rpad Ha IJIOCKOCTH, YMEHHE 3a/1aBaTh H
OIUCBHIBATH Ipadbl pa3IMYHBIMU CIOCO0AMH; UCIIONIB30BaTh rpad)bl IPH PEIICHUH 3aa4

VYMeHue onepupoBaTh MOHATHAMU: HATYpajJbHOE YHCIIO, LIEJI0€ YUCIIO, CTENEHb C LEJbIM IMOKa3aTesieM, KOPEeHb HATypaJlbHOW CTEIeHH,
CTENEHb C PALMOHAJIBHBIM II0Ka3aTelieM, CTEeNEHb C ACHCTBUTENIBHBIM IOKa3aTesieM, JIorapupM YHMCIA, CHHYC, KOCHHYC W TaHICHC
[IPOM3BOJIBHOTO 4YKCJIA, OCTAaTOK I10 MOJYNIO0, PalMOHAJIbHOE YUCIIO, HUPPAlMOHAIBHOE YUCIIO, MHOKECTBA HATYpajbHBIX, LEIBIX,
palMOHATBHBIX, JCHCTBUTENBHBIX YHCET, YMEHHE HCIIONb30BaTh NMPU3HAKH ACIMMOCTH, HAMMEHBIIUN OOIIMI JNenuTedh U HauMCEHBIIee
of1ee KpaTtHoe, alrOpUTM EBKIIMAa mpu pemeHuy 3aaad; 3HaKOMCTBO C Pa3jIMYHBIMH MO3UIIMOHHBIMU CUCTEMaMM CUHCJICHUS; yMEHHE
BBIMOJIHATh BBIYMCIIGHHUE 3HAYEHUI M INpeoOpa3oBaHUs BBIPAXKEHUH CO CTENeHsMH W Jorapudmamu, HpeoOpazoBaHus APOOHO-
palMOHATBHBIX BBIPAKEHU; YMEHHE ONEPHUPOBATH MOHSATHSIMU: IOCIENOBATEILHOCT, apupMeTHdecKas Mporpeccusi, TeoMeTpruiecKas
nporpeccusi, 0ECKOHEYHO YOBIBAaIOIAsi T€OMETpUUECKas MPOorpeccus; yMEeHUE 3a/1aBaTh MOCIEAOBAaTEIbHOCTH, B TOM YHCJIE C TOMOLIBIO
PEKYPPEHTHBIX (OPMYJI; YMEHHE ONIEPUPOBATH MOHATUSIMH: KOMIUIEKCHOE YUCIIO, CONPSKEHHBIE KOMIUIEKCHBIE YMCIIa, MOAYJIb U apIyMEHT
KOMIUIEKCHOTO 4Huclia, (opMa 3amucd KOMIUIEKCHBIX dHMcell (TeOMEeTpUYecKas, TPHUIOHOMETpHYECKas M anreOpandeckas); YMeETb
MPOU3BOJUTE apUPMETUUECKUE ICHCTBUS C KOMIUIEKCHBIMH YHWCIIAMH, TPUBOJUTH NPUMEPHI HMCIOJIb30BAaHMS KOMILUICKCHBIX YHCEN,
OTIEPUPOBATh MOHATHSIMU: MaTpuLa 2x2 u 3X3, onpeaenuTenb MaTPHUILIbl, T€OMETPUIECKUNA CMBICT ONPeNeINTeNs

YMeHue omnepupoBaTh  HOHSATHAMHU:  palMOHAJIbHBIE, HWppalMOHANbHBIE, IIOKa3aTelbHbIE, CTENEHHble, Jorapudmuieckue,
TPUTOHOMETPUYECKUE YpPaBHEHHMsS M HEPABEHCTBA, MX CHCTEMBI; YMEHHE OIEpPHpPOBATh IOHATUSAMH: TOXKAECTBO, TOXAECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHCTEMa ypaBHEHHH W HEPaBEHCTB, PAaBHOCWIIBHOCTH ypPaBHEHHI, HEPAaBEHCTB U CHCTEM;
YMEHUE PEIIaTh YPABHEHUs, HEPABEHCTBA U CUCTEMBI C IIOMOILBIO PA3JIMYHBIX NIPUEMOB; PEIIATh YPABHEHUS, HEPABEHCTBA U CUCTEMBI C
napamMeTpoM; NPUMEHATh YpaBHEHHUs, HEPABEHCTBA, UX CHCTEMBI JUI PELICHUS] MaTeMaTU4eCKuX 3afad M 3afad U3 pasIn4HbIX oOiacTei
HayKH{ U PEAIbHOM JKU3HU

YMeHue onepupoBath MOHATHAMU: QYHKIMS, YETHOCTh (DYHKIIMH, IEPUOUIHOCTh (PYHKIMH, OTPaHHUYECHHOCTh (PYHKIIUH, MOHOTOHHOCTh
(GyHKINY, SKCTpeMyM (YHKIWH, HauOoJIbIllee 1 HAUMEHbIIIee 3HaUYeHUsI (PYHKIMMA Ha MPOMEXYTKE, HelpephIBHAS (PYHKIUS, aCUMIITOTHI
rpaduka (QyHKIMH, TepBasi ¥ BTOpas MPou3BoAHAs (YHKIUH, T€OMETPUUYECKHH M (U3MUYECKHH CMBICI MPOM3BOJHOM, mepBooOpasHas,




ONpeCNEHHBIN UHTETPAJ; YMEHUE HAXOIUTh aCHUMIITOTHI Tpaduka (QyHKIUH; YMEHHUE BBIYHMCISATH MPOU3BOJIHBIC CYMMBI, IPOU3BEICHUS,
YaCTHOTO M KOMIIO3MIIMU (PYHKIMH, HAXOJUTh ypaBHCHHE KacaTeJbHONM K TrpaduKy (QYHKIMH; YMEHUE HAXOIUTh IPOU3BOJIHEIC
JJIEMEHTAPHBIX (YHKIUI;, YMEHUE HCIONB30BaTh MPOHM3BOAHYIO JUISI MCCIEAOBaHHUS (DYHKIMNA, HAXOAWTh HAHOOJBIINEC W HAMMCHBIIHUC
3Ha4YeHUs! (HYyHKIUH; CTPOUTh rpad)UKu MHOTOYJICHOB C MCIOJIB30BAHMEM allliapara MaTeMaTHYeCKOrO aHaNN3a; MPUMEHSITh POU3BOIHYIO
JUIST HaXOXJICHUS HAWIYYIICTO PEHICHUS B NMPHUKIATHBIX, B TOM YHCJIC COIUATBLHO-DPKOHOMUYECKHX W (U3NYECKHUX 33Jadax; HaXOIUTh
WIomMaan W O00bEMBI (UTYp C TIOMOIIBIO WHTErpaia; MPHUBOAUTH MPUMEPhl MAaTEMaTHYECKOTO MOJICIUPOBAHUS C TIOMOIIBIO
¢ hepeHInaATbHBIX YpaBHEHHHA

YmMenue oneprupoBaTh MOHATHAME: rpaduk (yHKIHH, oOpaTHas (YHKIWS, KOMOO3UNHA (DYHKIUH, THHEWHAs (YHKIHS, KBaIpaTHIHAs
(yHKIMS, palioHadbHAss (YHKIHS, CTENCHHAs (YHKIHS, TPUTOHOMETPUYECKHE (YHKIIMH, OOpaTHBIC TPUTOHOMETPHYECKUE (DYHKIUH,
MoKa3aTeNibHas U JIorapumuueckas (GyHKIUH; YMEHHE CTPOUTH TpadUKu U3yUEHHBIX (DYHKIIWH, BBITOIHITH MPeOOpa3oBaHUs TPauUKOB
(GyHKIWH, UCTIONL30BaTh rpadUKy U M3YYCHUS MPOIECCOB U 3aBUCUMOCTEH, MPU PEIICHUH 3a/1a4 U3 JPYTruX YYeOHBIX MPEIMETOB U
3a7a4 M3 pearbHON KU3HU; BBIpAXKaTh (OpMyIaMu 3aBUCHMOCTH MEX]Y BEITMYWHAMU; HCIIOIH30BATh CBOWCTBA U rpaduku GYHKIUHA A
pCIICHUs YPaBHCHMIA, HEPABEHCTB M 3aJa4 C IapaMeTpaMH; u300paxarTh Ha KOOPJUHATHOHN IJIOCKOCTH MHOXKECTBA PEIICHUN YpPaBHCHH,
HEPaBEHCTB U MX CUCTEM

YMeHue pemaTh TEKCTOBBIC 33/1a4H PA3HBIX TUIOB (B TOM YHCJIE Ha MMPOLEHTHI, I0JIU U YaCTH, Ha JBIDKEHHE, pabOTy, CTOMMOCThH TOBAPOB U
YCIIYT, HAJIOTH, 3aJa4d U3 00JI1aCTH yIpaBJIeHHsI IMYHBIMUA U CEMEHHBIMU (PMHAHCAMU); COCTABIIAThH BBIPAXKECHUS, ypaBHEHUS, HEPABEHCTBA U
UX CHCTEMBI IO YCIIOBHMIO 33JayH, HCCJIEJOBaTh IIOJYYCHHOE pEIICHHE W OLEHUBATh MPaBIONOJOOHOCTb pE3YJIbTaTOB;, YMEHHE
MOJIETTMPOBATh pealbHble CUTyalluH Ha sI3bIKE MaTeMaTUKHU; COCTABIIATH BhIPAXKEHHUsI, YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBUIO
3aJa4uy, NCCIIEI0BATh IIOCTPOEHHBIE MOJICJIU C UCIIOJIB30BAHUEM allapaTa ajire0pbl, MHTEPIPETUPOBATH MOIyYCHHBIH PE3yJIbTaT

YMeHHe ONepupoBaTh MOHATHUSAMH: CpeHee apu(MeTHUeCKOoe, MeauaHa, HauOoJIbIee M HAaMMEHbIICe 3HAYCHUsS, pa3Max, JUCIEepPCHs,
CTaHJIAPTHOE OTKJIOHEHHE YHCIOBOTO Ha0Oopa; YMEHHE W3BJIEeKaTh, HHTEPIPETUPOBATh HH(POPMAINIO, TIPEACTABICHHYIO B Ta0JHMIaX, Ha
JqUarpamMmax, rpaukax, OTpaXkarollyr0 CBOMCTBAa pEaJIbHBIX MPOIECCOB M SIBICHUH; MPEJICTABJIATh UH()OPMAIHIO C MOMOIIBIO TaOMIl U
JarpaMM; HCCIeIOBaTh CTAaTUCTHUYECKHE JaHHbIE, B TOM YHCIIC C NPUMEHEHHEM TIpauyeCKUX METOJOB M 3JIEKTPOHHBIX CPEJCTB;
rpadMYecKu MCCIIeIOBaTh COBMECTHBIE HAOIIOIEH S C TIOMOIIBIO TMarpaMM paccerBaHUs U JIMHEHHOHN perpeccun

YMeHue onepupoBaTh MOHATHSAMU: CIIyYaiHbIM ONBIT M CiydailHOE cOObITHE, BEPOATHOCTH CIy4ailHOrO COOBITHS; YMEHHE BBIUYMCIATDH
BEPOATHOCTB C MCIIOIBb30BaHUEM I'paUIeCKNX METOAOB; IIPUMEHATH (POPMYIIBI CIOKEHHS U YMHOKEHHUST BEPOATHOCTEH, (POPMYITy TOIHOM
BeposiTHOCTH, (opmyny bepHymnn, koMOmHaTOpHBIE (AaKTBl U (OPMYIBI, OLEHHBATH BEPOSTHOCTH pEANbHBIX COOBITHH; yMEHHUEe
OTIEPUPOBATh MOHATUSAMHU: CITydaifHas BEJIMUMHA, PAacIpe/ielieHne BEPOATHOCTEH, MaTeMaTniecKoe OKWAaHue, AUCIEPCHsl U CTaHAapTHOE
OTKJIOHEHHE CIyYailHOW BENWYMHBL, (QYHKIMH pacupeiesieHus ¥ IUIOTHOCTH pPaBHOMEPHOTrO, II0KAa3aTeIbHOTO ¥ HOPMAIBHOTO
pacrpeelieHHii; yMEHHE HCIOJIb30BaTh CBOWMCTBA M3YyUEHHBIX pacHpeleseHUd AJisl pelleHHs 3a/ad; 3HAKOMCTBO C NOHATHSIMH: 3aKOH
OOJIBIIMX YUCET, METOBI BHIOOPOYHBIX HCCIIEIOBAHNI; YMEHHE TIPUBOIUTH TPUMEPHI MTPOSIBIICHUS 3aKOHA OOJBIINX YHCEN B IPUPOIHBIX U
OOIIECTBEHHBIX SIBICHUSIX; YMEHUE ONEPUPOBATh MOHATHAMU: COUETAHUE, IIEPECTAaHOBKA, YHCIIO COUETAHUH, YUCIIO IEPECTAHOBOK; OMHOM
HrloToHa; ymeHne npuMeHsATh KOMOMHATOPHBIE (DaKThl M PACCY>KACHHMS AJIs1 PELICHHs 3a/1a4; OLIEHUBATH BEPOSITHOCTH PEabHBIX COOBITHH;
COCTAaBIISITh BEPOSITHOCTHYIO MOJIENTb M HHTEPIIPETUPOBATh TIOITYUYEHHBIH Pe3ybTaT

YMeHHe onepupoBaTh NOHATHIAMU: TOUKA, [IPsIMAas, INIOCKOCTh, IPOCTPAHCTBO, OTPE30K, JIyd, BEJINUYMHA YTJa, IJIOCKUHI yroi, ABYTrPaHHBIN
YroJjl, TPEXI'PaHHBIA YroJl, CKpELIMBAIIKUECS NIPsMbIE, MAapAIENbHOCTh U MEPIEHAUKYISIPHOCTh MPSIMBIX M IUIOCKOCTEH, YroJl MEXIY
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NpAMBIMHU, YT'OJI MCKIY HpHMOﬁ " IUIOCKOCTBIO, YI'OJI MCKAY IUIOCKOCTSMH, PACCTOAHUC OT TOYKHU OO IUIOCKOCTHU, PACCTOSAHHUEC MCKIY
NpAMBIMHU, PACCTOAHUEC MCKAY IJIOCKOCTAMH, YMCHHUC UCIIOJIb30BATh IIPU PCHICHUU 3ala4 U3YUCHHBIC (I)aKTI)I U TCOPCMbI TNUIAHUMCTPUU,
YMEHHUE OLICHUBATHL pPa3sMEpPhI 00BEKTOB OKpPY’Karomero Mmupa, CTpoOUuTb MaT€MaTHICCKHUE MOJACIIN C ITOMOIIBIO T€OMETPUICCKUX TIOHATHHA U
BCJIIMYMH, pCIIaTh CBA3AHHBIC C HUMH IMPAKTHUYCCKHUE 3a1a4n

YMeHne onepupoBaTh MOHATUAMH: IUIOIAAb (UIypel, O0bEM (QUIypbl, MHOTOIPaHHUK, NPABUIbHbIM MHOTOI'PaHHHUK, CEUYCHHUE
MHOTOTpaHHUKa, Ky0, mapajuieenune]i, mpu3Ma, mupaMuaa, Gurypa u moBepXHOCTh BpallleHHsl, IINHIP, KOHYC, map, chepa, miomaib
cdepsl, WIOMAAb MOBEPXHOCTH MUPAMUIIBI, IPU3MBI, KOHYCa, HUIMHIPA, 00BEM KyOa, MpsMOYTOIBHOTO Mapajulelenunena, MipaMuibl,
IIPU3MBI, HWIMHAPA, KOHYca, I1apa, pa3BEPTKA [TOBEPXHOCTH, CEYEHHUSI KOHyCa U LIWINHIPA, apaJljleJbHble OCH WIX OCHOBAaHMIO, CEUCHHE
miapa, MIOCKOCTh, Kacatomiascs cgepbl, HWINHAPA, KOHyca, YMEHHE CTPOHWTH CEUEHHE MHOTOTPaHHHKA, W300pa)kaTb MHOTOTPAaHHHUKH,
¢urypsl U NOBEPXHOCTH BpAaLICHHS, MX CEUCHHs, B TOM YHUCIIE C TMOMOIIBIO BJIEKTPOHHBIX CPEICTB; YMEHHE NPUMEHATH CBOWCTBA
reOMETPUUYECKUX (UTYp, CaMOCTOSTEIbHO (HOPMYIMPOBATH OINpPENENCHHUS H3y4aeMbIX (Uryp, BBIABUraTh THUIOTE3bl O CBOMCTBAaX H
MIPU3HAKAX I'€OMETPUYECKUX (PUryp, 0OOCHOBBIBATH WIM ONPOBEPraTh UX; YMEHHE MPOBOIUTH KiaccUpHUKauuio (Uryp MO pa3iIvuyHbIM
MIPU3HAKAM, BBITIOJIHATH HEOOXOJUMBIE JOMOJTHUTENBHBIE TOCTPOSHHUS

11
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YMeHue onepupoBaTh MOHATHAMU: JBIKEHHE B MPOCTPAHCTBE, MapajUIeNbHBIA MEPEHOC, CAMMETPHUSI Ha TUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHue moao0us, moJo0HbIe (PUTYPBI; YMEHHE paclio3HaBaTh paBHBIC M MOJOO0HBIE (PUTYPHI, B TOM YHCIE B TPUPOIE,
HCKYCCTBE, apXHUTEKTYpE; UCIIOJIb30BAaTh I€OMETPHUUCSCKHE OTHOMICHUS TIPH PEIICHUH 3a/1a4; HAXOAUTh T€OMETPUYECKHIE BEIMUUHEI (JUTHHA,
yToJ1, IUIOMa b, 00BEM) MPU PEIICHUH 33/1a4 U3 JIPYTHX YUEOHBIX MPEAMETOB M U3 PeabHON )KU3HH; YMEHHE BBIYHUCIIATH T€OMETPUIECKHE
BEJIMYMHBI (JJIMHA, YToJl, TUIOWAAb, 00BEM, TUIOMAlb IOBEPXHOCTH), UCIONB3ys U3yUCHHBIE (OPMYJIBI U METOMBI, B TOM YHCIIE: ILUIOMAb
MOBEPXHOCTH ITHPAMHIBI, MPU3MBI, KOHYCa, IMIMHIPA, IUIONIaab cdepbl; 00bEM Kyba, MPSMOYTOJIBHOTO TMapaulelieriea, MHPaMHIbL,
TPHU3MBI, IIJIHHIPA, KOHYCA, [Iapa; yMEHHE HAXOAUTh OTHOLIEHHE 00bEMOB TOTOOHBIX (HUTYP

YMeHne onepupoBarh MOHATUSMH: NPSAMOYTOJIbHAs CHUCTEMa KOOPAMHAT, BEKTOP, KOOPAMHATHI TOYKM, KOOPAMHATHI BEKTOpa, CyMMa
BEKTOPOB, ITPOM3BEJCHNE BEKTOPA HA YHCIIO, PA3JI0KEHHE BEKTOpa Mo 0a3ucy, CKIIPHOE MPOU3BEICHHE, BEKTOPHOE IIPOU3BEICHUE, YTOII
MEX/Iy BEKTOpaMH; YMEHHE HCIIONb30BaTh BEKTOPHBIA M KOOPAMHATHBIM METOJ JUISl peIleHUs] TeOMETPUUYECKUX 3ajad M 3a1ad JPYyTux
y4eOHBIX IPEIMETOB

13

YMeHue BbIOMpaTh MOAXOMSIIMM METOA Uil pelleHHus 3afayd; NMOHMMaHWE 3HAYMMOCTH MAaTeMaTHKd B HM3YYEHHH HPUPOAHBIX H
OOIIIECTBEHHBIX IPOLECCOB M SBJICHUH; YMEHHME PACIO3HABaTh NPOSBICHUE 3aKOHOB MAaTEeMAaTHKH B HMCKYCCTBE, YMEHHE HPUBOIHUTH
HIpUMEPBI MATEMATUYECKUX OTKPBITHM POCCUMCKOM U MUPOBOK MAaTEMAaTUYECKON HAYKH
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NNEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, ITIPOBEPAEMBIX HA EI'D 11O MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMEeHT COIEPKAHUSA
1 UYncna ¥ BEIYUCIICHUS
11 HatypanbHbie u nenble yncna. [Ipu3Haky JeIMMOCTH LIETbIX YHCEI
1.2 ParmmonansHbie uncina. OOBIKHOBEHHBIC U ACCATHIHEBIE TPOOH, IPOIICHTHI, 0ECKOHEYHBIE TIEPHOANICCKUE PoOH
1.3 Apudmernaeckuii KOpeHb HaTypaIbHO creneHu. JlelcTBus ¢ apupMETHIECKUMHU KOPHSIMHU HATypaTbHOHN CTEIIEHN
14 Cremnenb ¢ enbiM mokaszaTesieM. CTeleHb ¢ parioHaIbHBIM MMoKa3aTesreM. CBOWCTBA CTEIICHU
15 CuHyc, KOCHHYC U TaHT€HC YMCIIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTAaHTeHC YHCIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecsiTHUHBIC ¥ HATYpaJIbHbIC JOTapu(MBI
17 JeiicTBUTENbHBIE YHKCIA. ApI/I(l)MeTI/I‘IeCKI/I? olepanyu C ACUCTBUTENbHBIMU 4uciaamu. [IpuOnmkEHHBbIE BBIYMCICHHUS, MpPaBUIa OKPYTJICHUS,
NPUKUKA U OLIEHKA PE3yNbTaTa BEIYUCICHUN
1.8 IIpeoOpa3zoBanue BEIpAKCHHIA
1.9 KommuiekcHble uncna
2 YpaBHeHUs U HEpAaBEHCTBA
21 Lemnsie 1 1poOHO-paIIOHANBHEIE YPaBHEHUS
2.2 WppatmonanbHple YpaBHEHHS
2.3 Tpuronomerpuyeckue ypaBHEHHS
24 ITokasarenpHble 1 TOTapUMUIECKIE YPAaBHEHUS
25 Llenbie U qpoOHO-paIMOHATIFHBIE HEPABEHCTBA
2.6 HpparmoHaibHble HEpaBEHCTBA
2.7 [Toka3aTenbHbIC U JIOTAPUPMHUUECKHE HEPABEHCTRBA
2.8 Tpuronomerpuueckre HepaBeHCTBA
2.9 CucTeMbl U COBOKYIIHOCTH YPaBHEHHH U HEPABEHCTB
2.10  YpaBHeHHs, HEPABEHCTBA U CHCTEMBI C TapaMeTpaMu
2.11  Marpuua cucteMbl TUHEHHBIX ypaBHeHUH. OnpenenuTens MaTpULbI
3 OyHKIMU U rpaguKu
31 OyHkus, cnocoObl 3amanus ¢ynkuuu. ['padpuk ¢ynkuun. B3anmHo oOpatHble (QyHkiun. YErtHele u Heu€THble QyHkuuu. lleproanveckue
dhyHKIIIH
39 Obnacte ompenesneHUs ¥ MHOXECTBO 3HaueHMH QyHkumu. Hymn ¢ynxmum. [IpomexxyTkum 3HaKomocTostHCTBa. [IpOMEXyTKM MOHOTOHHOCTH

¢yHKunu. MakcuMyMbl 1 MUHUMYMBI (GyHKUMH. Hanbombiee n HanmeHbliee 3HaueHue GYHKLIUHN HA IPOMEKYTKE
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3.3 Crenennas QyHKIMA C HATYpaJIbHBIM U LIEJIbIM moka3areneM. E€ cBoiicTBa u rpaduk. CBoiicTBa 1 rpaduK KOpHS N-Oi CTENEHH
3.4 Tpuronomerpudeckne (GyHKIHH, UX CBOMCTBA U rpauKu
3.5 ITokazarenpHas u torapudmudeckast GyHKIHH, IX CBOMCTBA U TPaQHKH
3.6 Touku paspeiBa. AcUMOTOTH TpadukoB GyHKIud. CBOMCTBA (DYHKITHI, HENPEPHIBHBIX HAa OTPE3Ke
3.7 TlocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHuUs OCIIEN0BATEIHLHOCTEN
3.8 Apudmerrnueckasi 1 reoMeTpruecKas nporpeccui. @opMysa cI0KHBIX MPOLEHTOB
4 Hauana maremaTHiyeckoro aHaimsa
4.1 [IpousBoanas ¢hynkuuu. [Ipon3BoHbIE SMeMEHTAPHBIX (PYHKIHMN
492 [TpumeneHue MPOM3BOJHON K MCCIeOBaHUIO (PYHKIIMH Ha MOHOTOHHOCTH M SKCTpeMyMbl. HaxoxkJeHre HanOobIIero 1 HAaMMEHbBIIETO 3HAUYCHUS
(yHKIMHU HA OTpe3Ke
4.3 IlepBooOpa3snas. MHTerpain
5 MHoecTBa U JIOTUKa
5.1 MHoXecTBO, onepaluy HaJ MHOXeCcTBaMU. J{uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTh 1 cTaTHCTHKA
6.1 OrnucarenpHas CTATUCTHKA
6.2 BeposiTHOCTB
6.3 Kombunaropuka
7 I'eomerpus
7.1 @urypsl Ha IJIOCKOCTH
7.2 [TpsiMbIe ¥ IUIOCKOCTH B IPOCTPAHCTBE
7.3 MHoOrorpaHHUKH
7.4 Tena 1 MOBEPXHOCTH BpaIlCHHS
7.5 KoopauHats! u BEKTOPHI
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YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA
- Maremaruka. ['eomerpus; yrinyonaennoe ooydenue, 10 kmacc/ Mep3msak A.I'., Homuposckuii J[.A., [TonskoB B.M.; non penakuueii [Togombckoro
B.E., OOmectBo ¢ orpanuueHHONW oOTBeTCTBeHHOCThIO MWM3natenbckuii 1entp «BEHTAHA-I'PA®y»; Axuuoneproe o6mectBo «M31aTenbCTBO
«IIpocBemenuey, c. 227, 2021.
- Marematuka. ['eometpust; yriayonennoe oOyuenue, 11 xmacc/ Mepsnsik A.I'., Homuposckuii [I.A., [lonsikoB B.M.; non penakiueit [logonsckoro
B.E., OOmectBo ¢ orpaHudeHHOW OTBETCTBEHHOCThIO HM3marensckuii neHtp «BEHTAHA-TI'PA®y»; AxumonepHoe o6mectBo «M3marenbcTBo
«IIpocBemenuey, c. 254, 2024,
METOAUYECKHUE MATEPUAJIBI VIS YYUTEJIA
1. byuko, E. B. MaremaTtuka: aire6pa U Hayajga MaTreMaTH4YeCKOro aHayimu3a, reomerpus. ['eomerpusi. ba3oBwiii ypoBeHnb: 10 kiacc: MeToandeckoe
noco6ue / E. B. bytiko, A. I'. Mep3msk, B. b. [Tononckuit, M. C. fAxup. — 69 c.: un. — (Poccuiickuii yuebnuk) M.: Bentana-I'pad, 2020.
2. EpmoBa A.Il.,, T'omoGopoabko B.B.. CamocrosiTenbHble M KOHTpOJIbHBIE paboThiio anredpe u reomerpuu s 10 k. (pasHOYpOBHEBBIE
nunakTudeckue marepuansl). M.: Unekca, 2017.
3. Matemaruka: anredpa U Hayana MaTeMaTUYeCKOro aHanu3sa, reomerpus. 10 knacc. CaMmocTosTeNnbHbIE U KOHTPOJIbHBIE paboThl (yriyOnénnslif) / E.
B. Bymiko, Mepansk A. I'., [Tonouckuii B. b, Padunosuu E.M., fxup M. C./ Bacunbea U. M.: [Ipocemienne, 2023.
4. Smenko U.B. u ap. ET'3: 4 000 3agau ¢ oTBeTamMu 1o MmateMaTtke Bee 3amanust «3akpbIThlii cerMmeHT». ba3oBblii n npoduibHbIi ypoBau. 703 ¢. M.

Dx3amen, 2024.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

Ne ni/m HaumenoBanue 00pa3oBaTeIbHOIO pecypca IEKTPOHNRLII axpec
1. WutepHer-noptan Beepoccuiickoii onmummnuazsl MKOIbHUKOB http://www.rusolymp.ru
2. Bcepoccuiickre TUCTaHIIMOHHBIC YIBPUCTUICCKUE OJTMMITHAJIBI IT0 MAaTEMAaTHKE http://www.eidos.ru/olymp/mathem/index.htm
3. WHdopMaIimoHHO-TIOUCKOBAs cUCTeMa «3a1aum» http://zadachi.mccme.ru/easy
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KoHKypcHBIE 33]au¥ 110 MAaTEMaTUKE: CIIPABOYHHUK U METO/IbI PEIICHHS http://mschool.kubsu.ru/cdo/shabitur/kniga/tit.htm

TectupoBanue online: 5 —11 xnacce http://www.kokch.kts.ru/cdo

BuptyanpHblii KaOMHET yduTels, OCHAIEHHBIH HH(OpMAIMOHHBIMU pecypcamu u | http http:// uztestuztestuztest .ru

HHTCPAaKTUBHBIMU CEpBHUCAMU JJIA IMIOATOTOBKHU U ITPOBEACHHUA 3aHATUH 10 MaTEMaTHKE
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