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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 HANpPaBICHHOCTH U MPEAMETOB I'yMAaHUTApHOTrO IHKIA. [0CKONBKY JIorndyeckoe MbIIUICHHE, (GOPMHUPYEMOE IpH
U3y4eHUH O0YYaroIUMMCS MOHATHUHHBIX OCHOB I'€OMETPHHM, IPH JI0KA3aTeIbCTBE TEOPEM M IOCTPOCHHM LIETIOYKU JIOTHUECKUX YTBEPXKIECHUH Ipu
PELIEHNN T€OMETPUYECKUX 3a/1a4, YMEHHUE BBIIBUTaTh M OIPOBEPIaTh I'MIIOTE3bl HEMOCPEICTBEHHO MCIOJIb3YIOTCS IPU PEIIEHUU 3a7a4 €CTECTBECHHO-
HAYYHOTO LIMKJIA, B YACTHOCTH (PU3MUYECKHUX 3ajad.

Llens ocBoeHuss mporpaMMmbl yuyeOHOro kypca «['eomerpusi» Ha yriayOiIE€HHOM YypOBHE — pa3BUTUE HHAUBUAYAJIbHBIX CIIOCOOHOCTEN
00yyaroIuxcst IpyU U3y4eHUH FeOMETPUH, KaK COCTaBIISIONIEH npeaMeTHON obiacTi «MaremaTuka u HHpOpMaTHKay yepe3 ooecriedeHne BO3MOXKHOCTH
nproOpeTeHNs U MCII0JIb30BaHUs OoJiee rIyOOKUX T€OMETPUUECKUX 3HAHUN M JelcTBUH, crien(UIHbIX T€OMETPUU, U HEOOXOIUMBIX AJISl YCIIELIHOT0
po¢eCCHOHATHLHOTO 00pa30BaHMs, CBI3aHHOTO C UCIOJIb30BAaHUEM MAaTEMAaTHKH.

[IpropuTeTHBIMH 331a4aMH Kypca F€OMETPUH Ha yTriyOJI€HHOM ypOBHE, PacIIUPSIONIMMHI U YCUIIMBAIOLIUMU Kypc 0a30BOI0 YPOBHS, SIBJISIFOTCSL:

paclipeHue MpeJCTaBICHUs O TEOMETPUM KaK YacTH MHUPOBOM KyJIbTypbl M (DOPMUPOBAHME OCO3HAHMSI B3aWMOCBSI3M TI'€OMETPUHU C
OKPYXaroIIMM MHUPOM;

(hopMHpOBaHHE MPENCTABICHHUS O MPOCTPAHCTBEHHBIX (UIypax KaK O BaXXHEHIIMX MaTeMaTUYECKUX MOJENSAX, MO3BOJISIIOIIMX OINKCHIBaTh U
U3y4aTh pa3HbIE SBJICHUS OKPYKaIOLEro MUpPA, 3HaHUE TIOHATUHHOTO amnmnapara o pasaeny «CrepeoMeTpus» yueOHOro Kypca reOMEeTpHH;

(dbopMHpOBaHHE YMEHHs BIIAJETh OCHOBHBIMHM MOHSATHUSMH O MPOCTPAHCTBEHHBIX (UTypaX M UX OCHOBHBIMHM CBOWCTBaMH, 3HAHHME TEOPEM,
(bopMyn U yMeHHE UX IPUMEHATh, YMEHUS J10Ka3bIBaTh TEOPEMbI U HAXOJUTh HECTAHJAPTHBIE CIIOCOOBI peIlIeHHs 3a/1a4;

(¢bopMHpOoBaHME yYMEHMsI paclo3HaBaThb Ha 4epTekaxX, MOJEISIX U B PEAJbHOM MHUPE MHOTOIPAaHHUKHM W Tejla BpallleHUs, KOHCTPYHpOBAaTh
F€OMETPUUYECKUE MOJIEIH;

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

AKCUOMATHKU IIPU ITPOBCACHHUU paCCYX(HeHHﬁ;



(dbopMHpOBaHHE yMEHHs BIIQJIETh METOAAMHU J0KA3aTeJbCTB M AJITOPUTMOB DPELICHHS, YMEHUS MX IPUMEHSTh, IPOBOJUTH JOKA3aTElbHbIC
paccyXIeHHs B XOJIe PEICHUs] CTEPEOMETPUYECKHX 3a/1a4 M 33/1a4 C MPAKTHYECKUM COAep KaHueM, (OpMHUPOBAHUE NPEACTABICHNUS O HEOOXOAUMOCTH
JI0Ka3aTe’IbCTB PU 00OCHOBAHUN MaTEMaTHYECKHX YTBEPKACHUH M POJIM aKCHOMATHKHU B IPOBEJICHUN JETYKTUBHBIX PACCYKICHHIA;

pa3sBUTHE M COBEPLICHCTBOBAHME MHTEIJIEKTYaJbHBIX M TBOPYECKHUX CIIOCOOHOCTEH OOydaroluXcs, II03HABATEIBHOM aKTHUBHOCTH,
MCCIIEIOBATEIbCKUX YMEHUMN, KpHTUYHOCTH MBILUIEHHS, UHTEPECa K U3YYEHUIO T€OMETPHH;

¢dopmupoBanre (yHKIMOHATIHHONH TPAMOTHOCTH, PEJIEBAHTHONW TE€OMETPHM: YMEHHUS pAcO3HaBaTh NMPOSBICHHS T€OMETPUYECKUX IOHSITUH,
00BEKTOB M 3aKOHOMEPHOCTEH B PEANbHBIX KU3HEHHBIX CUTYalUAX U MPU U3YUYEHUU APYTUX y4eOHBIX IPEIMETOB, MPOSBIEHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEM, MOAEIUPOBAHNUS PEATBHBIX CUTYALUi, NCCIIEI0BaHUS IIOCTPOSHHBIX MOJENIEH, MHTEPIIPETALUH TI0JyYEHHBIX PE3YJIbTaTOB.

OCHOBHBIMH COZIEp>KaTeJIbHBIMU JIMHUAMH yueOHOro Kypca «I'eomerpus» B 10—11 knaccax spistorcs: «IIpsMble U IUIOCKOCTH B IPOCTPAHCTBEY,
«MHororpanHukmn», «Tena BpanieHus», « BEKTOpbI 1 KOOPANHATHI B IPOCTPAHCTBEY, «JIBUXKEHUS B IPOCTPAHCTBE.

CdhopmynupoBarnoe Bo PI'OC COO TpeboBaHNE «yMETh ONEPUPOBATH MOHATHAMU», PEICBAHTHBIMU T'€OMETPHHM Ha YIrIIyOJIEHHOM YpOBHE
o0yuenus B 10—-11 kiaccax, OTHOCHTCSI KO BCEM COZEPKaTENIbHBIM JIMHUAM y4eOHOTro Kypca, a (popMHUpOBaHUE JIOTHUECKUX YMEHUH pacrpeaessercs He
TOJILKO IO COJIepKATENbHBIM JIMHUAM, HO U 10 rofaMm oO0yuyenus. ConepxaHue o0pa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJbTaTaM OCBOEHUS
®denepanbHOl paboueld MpPOrpaMMbl, PaCHpeNeNIEHHBIM IO ToAaM OOYYeHHS, CTPYKTYpHPOBAaHO TakKhUM 0Opa3oM, 4YTOOBI KO BCEM OCHOBHBIM,
NPUHLMIIAAIBHBIM BOIIpOcaM oOyuaroluecs: oOpalaiich HEOJHOKPATHO. DTO MO3BOJISIET OPraHU30BaTh OBJIAJICHHE T'€OMETPUUYECKUMU MOHATUSMU U
HaBBIKAMHU IOCJEIOBATENBHO M TOCTYNATEIbHO, C COOJIOAECHHWEM INPHUHIMIA MPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKIOYAaTh B OOLIYI0 CHUCTEMY
TreOMETPUUECKUX MPEICTABICHUN 00yJaromuxcs, pacupsis U yriryossis e€, o0pasyst IPOYHbIE MHOKECTBEHHBIE CBA3H.

[lepexon k U3y4eHHIO T€OMETPUH Ha YIIIyOIEHHOM YPOBHE [103BOJISIET:

co3/ath ycioBus id nuddepeHpanyu 00ydeHus, MOCTPOSHUSI MHAMBHUIYaIbHBIX 00pa30BaTENIbHBIX NMPOTpaMM, 00ECNEeUUTh YIriyOJa&éHHOE
U3y4eHHe TeOMETPHH KaK COCTaBJIstomel yueOHoro npeamera «MareMaTHka;

MOJIFTOTOBUTH OOYYAIOIIMXCS K MPOAOIDKECHUIO U3yYEHHsI MaTeMaTHKU ¢ y4€ToM BbIOOpa Oyayieil npodeccun, odecreunBas MpeeMCTBEHHOCTh

MeEXly 00IIKMM U Ipo(eCcCUOHATBLHBIM 00pa30BaHUEM.



Ha usyuenue yde6Horo kypca «I'eomerpus» Ha yriayonéanom ypoBHe oTBoauTcs 204 ygaca: B 10 kimacce — 102 yaca (3 yaca B Heneno), B 11

kiacce — 102 gaca (3 gaca B HefIeINiO).



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.

B3aunMHOe pacnonoxkeHue mpsAMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIIMECS, IapajuleJbHble W CKpemmBaromuecs npsmele. lIpusHaku
CKpelUMBAOIMXCs NpsMbIX. [lapamienbHOCTh IPSAMBIX U IUIOCKOCTEH B MPOCTPAHCTBE: MAPAJUIECIIbHBIE NIPSIMBIE B IIPOCTPAHCTBE, NapAJUICIIBHOCTD TPEX
OpAMBIX, MApauIeNbHOCTh HpAMOM M IulocKocTH. [lapannenbHoe M LiEHTpalbHOE HPOEKTHpOBaHUE, H300pakeHue ¢uryp. OCHOBHbBIE CBOWCTBA
napajjiesbHOro npoekTupoBanus. Mzo0paxkenue Guryp B napamiesibHOM MPOEKIMU. YTIIbl C COHAPABICHHBIMU CTOPOHAMH, YTOJl MEXY HPSIMbIMU B
npocTpaHcTBe. llapamienpbHOCTh IUIOCKOCTEN: NapajuleIbHBIE IUIOCKOCTH, CBOMCTBA IMAapajlICNIBHBIX IUIOCKOCTEW. IIpocTeiime 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

JiBuwxeHust npoctpancTBa. OtoOpakeHus. JIBuxkeHus u paBeHCTBO guryp. OOmiue cBoiicTBa ABMKEHUN. BuIbl ABM)KEHUH: MapasiesbHbIN

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



IJIAHUPYEMBIE PE3YJIbTATHI OCBOEHMSI YUYEBHOI'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 PA3UYHBIX CTPYKTYp, SIBJICHUH, MPOIENyp TpaKIaHCKOTO o0mecTBa (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 CYIIECTBEHHbBIE MPU3HAKU MAaTEeMaTHYECKUX 0OBEKTOB, MOHATUH, OTHOLIIEHUI MEXIY MOHITHIMH, (DOPMYIHPOBATH
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: YTBEPAUTENbHBIE W OTpHUIATeNbHBIC, €IMHHYHBIC, YacTHBIE U oOIIue,
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 JJIs1 BBIBJICHHS 3aKOHOMEPHOCTEN U MPOTUBOPEUUI;



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

MIPOBOJNTH CaMOCTOSITEIILHO JOKA3aTeNIbCTBA MATEMATUYECKUX YTBEPKACHUN (MPSMbIE U OT MPOTHUBHOTO), BHICTPAWBATH apryMEHTAIHUIO,
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;

MIPOBOJIUTh CAMOCTOSITEIIEHO CIUIAHUPOBAHHBIM IKCIIEPUMEHT, MCCIICOBAHUE O YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa,
SIBIICHUS, TIPOTIECCA, BBISIBJICHUIO 3aBUCUMOCTEH MKy 00bEKTaMH, SIBJICHHUSIMH, IIPOILIECCAMU;

CaMOCTOSITENILHO  ()OPMYJIUPOBATh OOOOIICHHWST ¥ BBIBOJABI IO pPe3ysibTaTaM IPOBEAEHHOTO HAOMIOACHMS, WCCIEIOBaHUs, OIICHUBATH
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 IeDUIUTH HHOOPMAIIUH, JAHHBIX, HEOOXOIMMBIX JIJISl OTBETA HA BOIIPOC U JIJIS PEIICHMS 3a/1a4H;

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

CTPYKTYypUPOBATh HH(OPMAIIHIO, TIPEJICTABIIATH €€ B PA3IMYHBIX (hopMax, WILTIOCTPUPOBATEH TPaPUICCKH;

OIICHUBATh HAAEKHOCTh MH(DOPMAIIMH IO CAMOCTOSATEIBHO CHOPMYITMPOBAHHBIM KPHTEPHUSIM.

KoMMmyHuKaTHBHBIE YHUBeEpPcAIbHbIE YueOHbI€ 1elicTBUSA

Obwenue:

BOCIIPHHHUMATH U (POPMYITHPOBATH CYXKJICHHS B COOTBETCTBHUHU C YCIOBUSMH H IEIIIMU 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 X0J1¢ 00CYKIEeHHUs 3a/1aBaTh BOIPOCHI IO CYIIECTBY 00CYX1aeMO TeMbl, POOJIEMBI, peIIaeMON 3a/1a4ul, BbICKA3bIBaTh UJICH, HALIEJICHHbIE HA
IOUCK PEIICHUS, COMOCTABIATh CBOM CYXKICHUS C CYXICHHUSIMH JAPYIMX YYaCTHMKOB JUaiora, oOHapyKWBaTh Pa3iMdMe M CXOJCTBO TO3ULUH, B
KOPPEKTHOH popme hopMyIHpOBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

IPEJCTABIATh PE3YJIbTaThl PEIEHMs 3a7auyd, SKCIIEPUMEHTa, MCCIEIOBAaHUsSA, MIPOEKTa, CAMOCTOSTEIbHO BBIOMpaTh (OPMAT BHICTYIUICHHS C
y4€TOM 3a/1a4 NPE3CHTALUN U 0OCOOEHHOCTEH ay TUTOPHH.

PeryasitTuBHble yHHBepcaJibHbIe y4eOHbIe eiicTBUS

Camoopaanuzayus.:

COCTABJIATh IUIaH, QJIFOPUTM pELEHUs 3a7a4yM, BHIOUpATh CIIOCOO pelieHus ¢ y4ETOM MMEIOLIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ yU€TOM HOBOM HH(pOpMAILHH.

Camokonmponb, IMOYUOHANbHBII UHMENNEKN.:

BJIQJICTh HABBIKAMU TIO3HABATENFHOW pe(IEKCHH KaK OCO3HAHMS COBEPIIACMBIX JCHCTBHA M MBICIUTEIBHBIX IPOIECCOB, MX PE3YJIbTATOB,
BJIAJIETh CIOCOOAMHU CaMOIIPOBEPKHU, CAMOKOHTPOJIS IIpoLiecca U pe3yibTaTa pellieHs] MaTeMaTHYeCKOH 3a/1a4H;

IIPEIBUJIET TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIpHM PELICHMHM 3aJa4yd, BHOCUTb KOPPEKTHBBI B JESATEIBHOCTb HAa 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 OIBITY.

Coemecmnuas 0essimenbHOCMb:

MIOHUMAaTh M MCIIOJNb30BaTh MPEUMYIECTBA KOMaHAHOW W HHIUBUAYAIbHONW pabOThl MpH pEUIeHHM Y4YeOHBbIX 3a/]ay, NPUHUMATh LElb
COBMECTHOM JEATENbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM palOTHI, paclpelneisaTh BUABI paldoT, TOroBapUBaThCs, 00CYXJaTh 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
KOOPJMHUPOBATh CBOU JACUCTBHUSI C APYTMMH 4WIE€HAMU KOMaH/bI, OIEHMBAaTh KAdyeCTBO CBOETO BKJIaJa B OOIMMHA MHPOAYKT IO KPUTEPHSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJIEHCTBUSI.
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INPEJAMETHBIE PE3YJIBTATbBI

K konmy 10 kiacca o0yyaromuncss HayYuTCst:

. CBOOOJTHO ONEPHPOBATH OCHOBHBIMH MOHATUSIMH CTEPEOMETPUHU IIPU PEIICHUH 3a/1a4 U TPOBEJACHUU MaTEMATUIECKUX PACCYKIICHHIA;

. 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;

. CBOOOJTHO ONEpUPOBATh MOHITUSAMH, CBSI3aHHBIMHM C YIJIAMU B IPOCTPAHCTBE: MEXKIY NPSAMBIMH B IIPOCTPAHCTBE, MEXIY MPSIMON U
IUIOCKOCTBIO;

. CBOOOJHO ONEPUPOBATH MOHATUSAMH, CB3aHHBIMU C MHOTOTpaHHUKAMU;

. CcBOOOJIHO PACMO3HABATH OCHOBHBIE BU/Ibl MHOI'OI'PaHHUKOB (MpU3Ma, MUPaMUa, MPSAMOYTOJIbHBIN Napaiesnenunes, Kyo);

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

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

. BBINOJHATH MapajljielIbHOE, IEHTPAIbHOE U OPTOrOHAIIbHOE NMPOEKTHUPOBaHUE (PUTYp HA MIIOCKOCTh, BBIOJIHATh N300pakeHus (Guryp Ha
IIJIOCKOCTH;

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

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

J BBIYUCIIATH IJIOLIA/IM TTOBEPXHOCTEH MHOTOTPaHHUKOB (MpU3Ma, MMpaMujia), TeOMETPUUYECKHX Tell ¢ IPUMEHEHHEM (hOopMYyIT,;

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

o CBOOOJTHO OTIEPHPOBATH TOHSATHIMH, COOTBETCTBYIOIMMH BEKTOpaM M KOOPJAWHATAM B IIPOCTPAHCTBE;

° BBIIIOJIHATH )Iel\/'ICTBI/ISI HaJa BEKTOpaMu,
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. pelmaTth 3a7auyd Ha J0Ka3aTebCTBO MAaTEMaTHYECKMX OTHOIIEHUMH M HAaXO0)KIEHUE I€OMETPUYECKHX BEJIIMYUH, NPUMEHSSI U3BECTHBIE
METO/bI NP PEILIEHUH MAaTEMaTUUECKUX 3a]1a4 HOBBIIIEHHOI'O ¥ BBICOKOT'O YPOBHS CIOXKHOCTH;

o IPUMEHATh MPOCTEHIINE NPOrpaMMHBIE CPEACTBA M 3JIEKTPOHHO-KOMMYHUKALMOHHBIE CHCTEMBbl IPU PEIICHUH CTEPEeOMETPUUYECKHX
3ajay;

o U3BJIEKaTh, IPE0OPa30BhIBATh U UHTEPIPETUPOBATH HHPOPMALIUIO O IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (QUTYypaX, IPEICTaBICHHYIO Ha
YyepTeKax U pUCYHKax;

J IPUMEHSATH MOJIyY€HHbIE 3HAHMs Ha MPAKTHKE: CPABHUBATh W aHAJIU3UPOBATh pealibHbIE CUTYallUM, IPUMEHATh U3YUYCHHBIEC MTOHATUS B
nporiecce MOMCKa PEIIeHUs] MaTeMaTHYeCKH chopMyIMpOBaHHON MPOOIEMbI, MOJICIIMPOBATh pPEAIbHBIE CUTYAaIlMH Ha SI3bIKE TEOMETPUH, UCCIIEIOBATh
IIOCTPOEHHBIE MOJIEIM C HCIIOJIb30BAHMEM T€OMETPUYECKUX IOHATUNH U TEOpeM, ammapaTta aireOpbl, peniaTb MPAKTUYECKHUE 3a7ayd, CBA3aHHbBIE C
HaXO0KJICHUEM I€OMEeTPUYECKUX BEJIUYUH;

J UMETh MPEJCTABIICHUS 00 OCHOBHBIX 3TAIlax pa3BUTHUsI TEOMETPUH KaK COCTaBHOM 4acTH (pyHIaMEHTa pa3BUTHUS TEXHOJIOTUH.

K xonny 11 kiacca o0yyaromuiicss HAy4uTCs:

J CBOOOJHO OINEpPUPOBATh MNOHATHUSIMHU, CBA3AHHBIMU C LMUJIUHAPUYECKONW, KOHMYECKOM U CPepuyecKoill MOBEPXHOCTSIMH, OOBSACHATH

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;

. CBOOOHO ONEpPUPOBATh MOHATUSMH, CBA3AHHBIMU C IBUKEHUEM B IPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKEHUM;

. 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 BPALIEHUS: CEUEHUs LWIMHJIpa (mapajuleJbHO U MEPHEHIUKYISIPHO OCH), CEYEHHsS] KOHyca

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

. WCIIOJIH30BaTh METOJIbI TOCTPOCHUSI CEYCHHI: METOJ| CIEeJ0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUSA, METOJl TMEPEeHOCa CeKyIen
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 T0Ka3aTeIbCTBO MATEMATUYECKUX OTHOIIEHUN M HAX0XK/IEHHE T€OMETPUYECKUX BEJINYUH;

. MIPUMEHSATH MPOTPAMMHBIE CPEJICTBA U AIEKTPOHHO-KOMMYHHKAIIMOHHBIE CUCTEMBI ITPU PEIIEHUN CTEPEOMETPUYECKHX 3a]1a4;
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L4 MMPUMCHATH IMOJTYYCHHBIC 3HAHUS HA MPAKTHUKE: CpaBHUBATbL, aHAJIU3UPOBATL U OLCHUBATL PCAJIbHBIC CUTyalluH, IPUMCHATL 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, aIllapara anre6p1,1, pemiaTrb
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 | BsammHOe 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, 06001IeHNE U CUCTEMATH3AIIUS 3HAHII 5 2
DokcBOp
OBLIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 102 6 0
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11 KIIACC

KoauuecTBo yacoB

Ne HaumeHoBaHMe pa3aeioB H TeM MPOTrPaMMbI K 1} JJIeKTPOHHbIC (WHPPOBLIE)
n/n pasa porp Bcero OHTPO.THHBIC paKTHiecKue o0pa3oBaTeJibHbIE pecypchl
padoTsI padoTsI
POUI Uchi.ru AAKnace Smart.ru
1 AHamuTHYEeCKas TEOMETPHS 15 1
dokcBop
N POIUI Uchi.ru AAKnace Smart.ru
2 [ToBTOpEeHME, 0000IICHNE U CUCTEMATH3AIINS 3HAHMI 15 1
dokcBop
3 O0BEM MHOTOIpaHHUKA 17 1 POI Uchi.ru AKnace Smart.ru
DokcBOpI
4 Tena BpatteHus 24 1 PBHI Uchi.ru SIKmacc Smart.ru
DokcBOpI
5 | [nomaau noBEpXHOCTH U 0OBEMBI KPYTIIBIX TET 9 1 POLI Uchi.ru Knace Smart.ru
DokcBoOp
PBIHI Uchi.ru SIKmacc Smart.ru
6 JBmxeHus 5 1
DokcBoOp
. POIUI Uchi.ru AAKnace Smart.ru
7 [ToBTOpeHue, 0600IIeHNE 1 CUCTEMATH3ANNS 3HAHUI 17 2
DokcBOp
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'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 cCTEpEOMETPUH: TOUKA, IPsSMAsi, IIOCKOCTb,
2 mpocTpancTBO. OCHOBHEIE MTpaBHIIa N300paKeHUS Ha 1 POHI Uchi.ru AKnace Smart.ru
PHUCYHKE IIOCKOCTH, apaJlIeIbHBIX TPSMBIX doxcropa
(O0Tpe3KoB), CepeIuHbI OTPE3Ka
[NonsTHs: MepeceKaromuecs MI0CKOCTH .
P » ’ POHI Uchi.ru AKnace Smart.ru
3 nepeceKaroIuecs npsMasi v IO0CKOCTh; 1
dokcBop
MOJYTIPOCTPAHCTBO
ToHsATHS: IepeceKaroIuecs IOCKOCTH .
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, HECYIIECTBYFOIIUX 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 TIEPBBIE 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 IPSIMBIX 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 mupamMuabl, Kyoa U 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. M3o0paxkenue .
p poXoA p bebpa. ¥i300p POII Uchi.ru SIKnacc Smart.ru
12 | mepeceuyeHws MMOITyIEHHBIX INIOCKOCTEH. DOKCBOP
PackpamrBanye moCTpOCHHBIX CEYEHUH pa3HBIMU P
LBETaMHU
N3obpaxenne cedeHnii mupamMuibl, Kyoa v IPU3MEI,
KOTOpBIEC MPOXOIAT Yepe3 ux péopa. M3o0paxkenue .
p poxoA p bebpa. ¥300p POII Uchi.ru SIKnacc Smart.ru
13 | mepeceueHwUs MOITyUIEHHBIX INIOCKOCTEH. DOKCBOP
PackpamirBanye moCTpOECHHBIX CEYEHUH pa3HBIMU P
LBETaMHU
. POII Uchi.ru SIKnacc 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 PO Uchi.ru AKnace Smart.ru
MEepPECCYCHHUH MPSMBIX U IIIOCKOCTEN DokcBOp
IlocTpoenue cedeHuii B nmupamuie, Kyoe o Tpém .
POFTIHE pamue, Ky pém PAII Uchi.ru STKnacc Smart.ru
17 toukam Ha pé€Opax. Co3naHNe BBIHOCHBIX YEPTEXKEH U DoKeBOp
3aITUCh [1aroB MOCTPOCHUS p
[MocTpoenue ceueHuii B mupamuie, Kyoe mo Tpém .
p .. PAMHIIC, Ky peM PBII Uchi.ru SIKmacc Smart.ru
18  toukam Ha péOpax. Co3aHue BEIHOCHBIX YepTEkKEH U DoKeEo
3aIlMCh L1aroB MOCTPOCHUSI P
[locTpoenue cedeHuii B mupamuie, Kyoe mo Tpém .
P .. PaMHAE, Ky pem POII Uchi.ru fAKnacc 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 H
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 ApaUICIIBHON 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 TIPSIMBIX 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 | mpsAMyro Ha YepTeke U MApaIIICTHbHOTO JPyron DOKCBOPT
npsiMoit. Pacuér oTHOmeHHI p
[apannensHas NpoeKuys, IPUMEHEHNE IS .
P POCHIIZ, [P a POII Uchi.ru SIKnacc Smart.ru
33 mocTpoeHHs ceueHMI KyOa U mapauielienunesna. Doxcsopa
CpoiicTBa napajuiesenunesa U mpu3Msl
34 [NapannensHble iockocty. [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
[IPUHAAJICKAILYIO JAaHHOW 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 MPAMOYTOIBHOTO 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 TIOCKOCTH. [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 SIKmacc 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 meprneHANUKyIsApax (mpsmas u POII Uchi.ru SIKnacc Smart.ru
oOpatHas) dokcBopa
50 Teopema o Tpéx meprneHAnKyIsApax (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
DokcBOp
54 [MocTpoenue cedyenuii kyda, MPU3MBI, IPABUIBHOM POII Uchi.ru SIKnacc Smart.ru
MUPAMUJIBI C TIOMOIIBIO OPTOTOHAIILHOM MPOEKIHN dokcropa
55 [ocTpoenue ceyenunii Kyoa, MPU3MBbI, IPABHIIHHOM POII Uchi.ru IKnacc Smart.ru
MIHPaMUJIBI C TOMOIIBI0 OPTOTOHAIBHON MPOSKIIMU doxcBopa
CumMeTpHs B IPOCTPAHCTBE OTHOCHTEIbHO POIII Uchi.ru STKace Smart.ru
56  mirockoctu. [TmockocTn cuMMmeTpuii 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 [IpaBunpHBIE MHOTOTPaHHUKH. PacuéT paccTosHuil 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 U TJIOCKOCTEH B MPOCTpaHCTBE" DokcBOpI
[ToBTOpEHME: Yyroa MEXIy MPSIMBIMH Ha TNIOCKOCTH, POIII Uchiru STKnace Smart.ru
63  TpUroHOMETpHs B IPOU3BOILHOM TPEYTOJNBHUKE, DOKCBOPT ’ ’
TeopeMa KOCHHYCOB p
[ToBTOpeHwme: yron Mexay CKpelnBalOIIIMHUCS POII Uchi.ru SIKnacc Smart.ru
64
NPsMBIMU B IIPOCTPAHCTBE PokCBOPI
65 I'eomeTpuyeckne METO/IbI BEIYUCICHUS YTIa MEXKIY POII Uchi.ru SIKnacc Smart.ru
IPSMBIMH B MHOTOTpaHHHKaX doxcBopa
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
HNEPIEHANKYJISIPHBIX TPEThEH INIOCKOCTH p
[IpsMOyTroNBHEIN Tapauienenune; Kyo; n3MepeHHs, PBUI Uchi.ru SIKmacc Smart.ru
69 .
CBOICTBA IPSMOYTOJIFHOTO MapaJuIesIeHIe 1a doxcBopa
70 Teopema o TuaroHaiau NPSMOYTOIHLHOTO POII Uchi.ru SIKnacc Smart.ru
napaJulesIeliIe/a u cIeJCTBIE U3 Hed doxcBopa
CrepeoMeTpruecKre U TIPUKIIATHBIE 33/1a4H, .
POII Uchi.ru SIKnacc Smart.ru
71 | cBsi3aHHBIE CO B3aUMHBIM PACIIOIOKEHUEM MPSMBIX H DOKCBOPT
IIJIOCKOCTH ¥
IToBTOpEHME: CKPEIMBAIOIIMECS NIPSMBIE, .
’ POUI Uchi.ru AKnace Smart.ru
72 NapaJljIeNIbHbIE INIOCKOCTH B CTAHJAPTHBIX DokeBopy
MHOTOTpaHHUKAX p
[Tapa napannenbHbIX JIOCKOCTEN Ha .
pa Tap POHI Uchi.ru AAKnace Smart.ru
73  CKpEeLMBAIOUIMXCS MPAMBIX, PACCTOSHUE MEXKIY PokcEo
CKPCIIMBAOIIUMUCS MIPAMBIMU B IIPOCTHIX CUTYyalUAX pa
74 | PaccrosiHEE OT TOYKHU A0 INIOCKOCTH, PACCTOSHUE OT POII Uchi.ru SKnacc Smart.ru
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MPSIMOH 10 TUIOCKOCTH
Brruucnenue paccTOsIHUN MEXTy CKPEIIUBAKOIIMMUCS

DokcBop
POIII Uchi.ru SIKmacc Smart.ru

7 MPSMBIMU C MTOMOIIBIO TIEPIEHANKYIISIPHOH MIIOCKOCTH dokcBopa
TpéxrpaHHbli yroi, HepaBEeHCTBA ATl TPEXTPaHHBIX POIII Uchiru STK:ace Smart.ru
76  yrnos. Teopema [Iudaropa, TeopeMbl 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
pamuia. Bua pamuiL. 1ip pamuz DokcBOp
81 [pusma. [Ipsimast 1 HakIOHHAS TpU3MBL. [IpaBunbHas POII Uchi.ru SIKnacc Smart.ru
npu3Ma DokcBOpI
82 [psamoii 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
" " PBUI Uchi.ru SIKmacc 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
. POUI Uchi.ru AAKnace 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 KOHTPOJIbLHAsI 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

KoauuyecTBo yacoB i 3 o
ara JIEKTPOHHBIE 1 (PPOBBIE
Ne n/m Tema ypoka
yp Bcero Kontpoanubie | TpakTuueckue u3yuyeHust  oOpa3oBaTelibHble pecypchl
padoTsI padoTsI

1 IToBTOpenue Temsl "KoopanHaTel BEKTOpa Ha 1 POII Uchi.ru AKnace
TUIOCKOCTH U B IpocTpaHcTae" Smart.ru ®okcBopa

2 IToBTOpenue Temsl "CkansgpHOe IpOU3BEACHNE 1 POII Uchi.ru AKnace
BEKTOpOB" Smart.ru ®okcBopa

3 [ToBTOpeHue TeMbl "BrruuciieHue yriia Mexmy 1 PO Uchi.ru SdKnace
BEKTOpPaMHU B MIPOCTpPaHCTBE" Smart.ru ®okcBopa

4 [ToBTOpenue Tems! "Y paBHEHUE TIPSAMOIA, 1 POHI Uchi.ru AKmnace
MPOXOSIILEH Yepe3 IBE TOUKH" Smart.ru ®okcBopa

5 YpaBHEHHE TUIOCKOCTH, HOPMallh, YypaBHEHUE 1 POUI Uchi.ru AKmnace
TUIOCKOCTH B OTPE3Kax Smart.ru ®okcBopn

6 YpaBHEHHE TUIOCKOCTH, HOPMallh, YypaBHEHUE 1 POHI Uchi.ru AKnace
TUIOCKOCTH B OTPE3KaX Smart.ru ®okcBopn

PBOHI Uchi.ru SIKnacc

7 BexropHoe npon3BencHne 1

Smart.ru ®okcBopn

8 JluHeliHbIe HEpaBEHCTBA, IMHEHHOE 1 POII Uchi.ru SdKnace
IPOrpaMMHUPOBAHUE Smart.ru ®okcBopa

9 JluHeliHbIe HEpaBEHCTBA, IMHEHHOE 1 POII Uchi.ru SdKnace
POrpaMMHUPOBAHUE Smart.ru ®okcBopx

10 AHanuTHYeCKUE METOJIBI pacuéTa yria Mexay 1 POII Uchi.ru AKnace
OPSAMBIMU B MHOTOTPAaHHHUKAX Smart.ru ®okcBopx

11 AHanUTHYeCKUE METOJIBI pacuéTa yria Mexay 1 POII Uchi.ru AKnace
TUIOCKOCTSIMH B MHOTOTPaHHHKAX Smart.ru ®okcBopa

12 ®opMmyna pacCTOSHUS OT TOUKH JIO MIIOCKOCTH B 1 POII Uchi.ru AKnace
KOOpAMHATAX Smart.ru ®okcBopa

13 HaxoskmeHne pacCTOSSHUN OT TOYKH J0 TIIOCKOCTH B 1 POII Uchi.ru JKnacc
Ky0e Smart.ru ®okcBopa

14 HaxosxneHre pacCTOSIHUN OT TOYKH J0 TIIOCKOCTH B 1 POII Uchi.ru Kmnacc
MIPABUJIBHOW MTUPAMUJE Smart.ru ®okcBopa

15 KonTpoabHas padora "AHanutrndeckas reoMmeTpus’” 1 1 POII Uchi.ru SdKnace
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Smart.ru ®okcBopa

16 CedeHHss MHOTOTPAaHHUKOB: CTaHIapTHBIC PBHI Uchi.ru SAKmace
MHOTOTPaHHUKH Smart.ru ®okcBopx
POII Uchi.ru AKnace
17 CedeHHss MHOTOTPAaHHHKOB: METOT CJICIOB
Smart.ru ®okcBopx
18 CeueHnst MHOTOTPaHHHUKOB: CTaHAApPTHBIE MIIOCKOCTH, POII Uchi.ru AKnace
MepeceueHUs MPSIMbIX U TIOCKOCTEHN Smart.ru ®okcBopx
19 ITapajienbHble IPSIMBIE U IIJIOCKOCTHU: NapaJlIEbHbIE POII Uchi.ru AKnace
CCUCHUS Smart.ru ®okcBopx
20 [lapamensHbIe PSAMBIE U TUIOCKOCTH: PaCcUET POHI Uchi.ru AKnace
OTHOIIICHUH Smart.ru ®okcBopa
21 [TapannensHbie MPsIMbIE U IIIOCKOCTHU: YTIIbI MEKIY POHI Uchi.ru AKmnace
CKPELIMBAIOLIIMUCS MPSIMBIMH Smart.ru ®okcBopa
[epnieHTUKYISIPHBIE TPSIMBIE U TUIOCKOCTH: .
22 CTaI;){ a I’[[HI)Iye ng bl HepHeH WKYJSIPHBIX TJIOCKOCTEH POII Uchi.ru iR nace
Aap p PHCHIMIY AP Smart.ru ®okcBopa
U NPSIMBIX, CAMMETPHUH MHOT'OTPAHHUKOB
23 [MepnienTuKyAsIpHBIC TPSMBIE U TNIOCKOCTH: TeopeMa PO Uchi.ru AKnace
0 Tpex MEePIeHIUKYIIIpax Smart.ru ®okcBopn
24 IleprnieHqUKyIApHBIE NPSMBIE U TNIOCKOCTH: POII Uchi.ru AKnace
BBIYMCIICHUS IJIMH B MHOTOTPaHHHUKAX Smart.ru ®okcBopx
o5 [ToBTOpEeHME: MIOLIa 1 MHOTOYTOJIBHUKOB, hOPMYJIbI POII Uchi.ru AKnace
JUTSL TUTOMA e, cooOpaxKeHust moa00us Smart.ru ®okcBopa
26 [ToBTOpEeHME: IO MHOTOYTOJILHUKOB, (HOPMYJTBI PO Uchi.ru SdKnace
JUTSL TUTOMa e, cooOpa)KeHust mo100ust Smart.ru ®okcBopa
97 [ToBTOpEeHME: IO MHOTOYTOJILHUKOB, (HOPMYJIBI POII Uchi.ru SdKnace
JUTSL TUTOa e, cooOpa)KeHust mo100ust Smart.ru ®okcBopa
[Tnomaay ceyeHnii MHOTOTPAHHHUKOB: TIOIA TH .
Ha . P [Han POII Uchi.ru SdKnace
28 MOBEPXHOCTEMH, pa3pe3aHusi Ha YaCTH, COOOpaKEHUS
Smart.ru ®okcBopx
noao0us
[Inomaau ceueHni i MHOTOTPaHHUKOB: TUIOIIAIN .
Ha N P HHaz POII Uchi.ru AKnace
29 MMOBEPXHOCTEH, pa3pe3aHus Ha YacTH, COOOPaKECHHUS
Smart.ru ®okcBopx
nonoous
30 KonTpoasHas padora "[loBTOpenue: POII Uchi.ru SdKnace

MHOT'OI'PaHHUKH, CCUCHUA MHOFOFpaHHI/IKOB"
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31 00béM Tenna. OOBEeM MPAMOYTOIBHOTO POUI Uchi.ru AKnace
napajiesenumnena Smart.ru ®okcBopn
30 3anauu 00 ynBoeHUH Ky0a, 0 KBapaType Kyoa; o POUI Uchi.ru AKnace
TPHUCEKITNH yTia Smart.ru ®okcBopx
33 CrepeoMeTpUyecKHe 3a/1a4uu, CBA3aHHBIC C 00BEMOM POUI Uchi.ru AKnace
NPSMOYTOJILHOTO TapaJuIeNenurea Smart.ru ®okcBopn
34 IIpukagaeie 3a1a49u, CBA3aHHBIC C BEIYUCICHHEM PBHI Uchi.ru SAKmace
00BEMa MPSMOYTONBHOTO Mapaljiesienue a Smart.ru ®okcBopx
N . POII Uchi.ru AKnace
35 O0BEM MpsIMOii TPU3MEI
Smart.ru ®okcBopa
36 CrepeoMeTpruiecKue 3a/1a4d, CBI3aHHBIC C POUI Uchi.ru AKmnace
BBIYHCIICHHEM O0BEMOB MPSIMOI MTPHU3MEI Smart.ru ®okcBopa
37 [Mpuknanuble 3a1a4, CBI3aHHBIE ¢ 00BEMOM MPSIMOM POII Uchi.ru dKnace
MIPU3MBI Smart.ru ®okcBopa
Brruncnenu 'bEMOB TEJI C IOMOUIBIO .
caetie 00nEMO o y P31 Uchi.ru SIKnacc
38 onpeaenéHHoro uHTerpaita. O6bpEM HaAKIIOHHON
Smart.ru ®okcBopa
MIPU3MBI
39 Brruncnenne 06EMOB TN ¢ TOMOIIBEO POHI Uchi.ru AKmnace
omnpenenéHHoro uaTerpaina. O0bEM MUpaMuIbl Smart.ru ®okcBopa
40 dopmyna o6béMa nupamuisl. OTHOLIEHHE 00BEMOB POII Uchi.ru AKnace
UpaMuJl ¢ OOIIMM YTIIOM Smart.ru ®okcBopa
41 ®opmyna 06bEMa mupamuisl. OTHOLIEHHE 00BEMOB POII Uchi.ru SdKnace
UpaMuJl ¢ OOIIMM YTIIOM Smart.ru ®okcBopa
42 CrepeoMeTpUYEeCKHUE 3a/1a4H, CBA3aHHBIC C 00bEMaMU POUI Uchi.ru AKnace
HaKJIOHHOW MTPU3MBI Smart.ru ®okcBopa
43 CrepeoMeTpUYEeCKHUE 3a/1a4H, CBA3aHHBIC C 00bEMaMU POIUI Uchi.ru AKnace
UpaMuIbl Smart.ru ®okcBopa
44 IIpuknanusie 3agaun o teme "OOBEMBI TN, POIII Uchi.ru SIKnacc
CBsI3aHHBIE ¢ 00bEMOM HAKIIOHHOW PU3MBI Smart.ru ®okcBopn
45 IIpuknanusie 3agaun o teme "OOBEMBI TEN", POIII Uchi.ru SIKnacc
CBA3aHHbIE C 00BEMOM THUPAMHUIBI Smart.ru ®okcBopa
46 [Ipumenenne 06bEMOB. Brrunciienne paccTosHuS 10 POII Uchi.ru AKnace
IJIOCKOCTH Smart.ru ®okceopa
47 KonTpoabhas padora "O6pEM MHOTOTpaHHUKA" PO Uchi.ru SdKnace
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Smart.ru ®okcBopa

48 Hunuaaprdeckas TOBEPXHOCTD, 00pa3yrolue PBHI Uchi.ru SAKmace
IUITHHIPUIECKON MOBEPXHOCTH Smart.ru ®okcBopn
49 Humuanp. Hpsmoit kpyrosoit nuausap. [nomans POII Uchi.ru AKnace
MOBEPXHOCTH HWJINHIPA Smart.ru ®okcBopn
50 Konnueckast moBepXHOCTh, 00pa3yroIne KOHMYECKOH POII Uchi.ru AKnace
noBepxHoctu. Konyc Smart.ru ®okcBopx
51 CeueHne KOHyca INIOCKOCTBIO, TapajlIeNbHON POII Uchi.ru AKnace
IUIOCKOCTH OCHOBAHUSI Smart.ru ®okcBopx
52 Yceu€nnslii konyc. M300paskeHne KOHyCOB U POHI Uchi.ru AKnace
YCEYEHHBIX KOHYCOB Smart.ru ®okcBopn
53 [Inomans 60KOBO MOBEPXHOCTH U MOTHON POHI Uchi.ru AKmnace
MTOBEPXHOCTH KOHYCa Smart.ru ®okcBopa
54 [Tnomaap 6OKOBOIT MOBEPXHOCTH U TIOJHOM PO Uchi.ru SdKnace
MTOBEPXHOCTH KOHYCa Smart.ru ®okcBopa
KHe 32/1a41 Ha JOKa3aTeIbCTBO U .
CrepeomeTpiieckue sai JLOKe PDIII Uchi.ru IKnace
55 BBIYHCJICHUE, TIOCTPOCHUEM CEUCHUH IMIUHIPA,
Smart.ru ®okcBopa
KOHYyca
TEPEOMETPHUUECKUE 3a/1a41 Ha JOKA3aTeIbCTBO U .
Crep P A FLOKE POII Uchi.ru SdKnace
56 BBIYHMCIICHHE, TOCTPOCHUEM CEUEHUH LIINHIPA,
Smart.ru ®okcBopx
KOHyca
57 IIpuknanHeie 3aqa9u, CBI3aHHBIE C [IUITUHIPOM PO Uchi.ru SIKnace
p A AATH, H AP Smart.ru ®okcBopn
58 [IpuknanHeie 3aqa9u, CBI3aHHBIE C [IUIUHIPOM PO Uchi.ru IKnace
p A AATH, H AP Smart.ru ®okcBopa
POII Uchi.ru SdKnace
nra
59 Cdepa n map Smart.ru ®okcBopa
II YCHU bl U I1apa ¢ II0ckocThio. Kacanue .
epeceuenue chep P POII Uchi.ru AKnace
60 mrapa u cepsl miockocTeio. Bun u nzobpaxenue
Smart.ru ®okcBopx
nrapa
IIepeceuenue cdepsl u mapa ¢ mIockocToro. Kacanue .
61 ulapa U cepsl gngcxocn)}g Bun u u3o0paxenue POII Uchi.ru AR nace
p P - P p Smart.ru ®okcBopz
mapa
62 VYpasuenue chepsl. [Inomans chepsl u e€ yacreit POLI Uchi.ru AKnace
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Smart.ru ®okcBopa
PBHI Uchi.ru SAKmace

63 Cummetpus chepsl U mapa
TpH Chep p Smart.ru ®okcBopx
CrepeoMeTpriecKue 3a/1aui Ha J0Ka3aTeIbCTBO U .
P P A FIOK POII Uchi.ru AKnace
64 BBIYHMCIICHHE, CBS3aHHBIE CO c(epoil U mapom,
. Smart.ru ®okcBopx
MMOCTPOCHUEM X CEUEHHH IIIOCKOCTHIO
CrepeoMeTpryecKue 3a/1a4d Ha T0KA3aTeIbCTBO U .
P P A F10% POII Uchi.ru AKnace
65 BBEIYHICIICHHE, CBA3aHHBIC CO cepoii 1 mapom,
N Smart.ru ®okcBopxa
MOCTPOCHUEM HUX CEUEHHH TIOCKOCTHIO
66 [Tpuxragable 3312491, CBSI3aHHBIE CO CPepOi U IIapoM POII Uchi.ru AKnace
p ’ p P Smart.ru ®okcBopn
67 [ToBTOpEHME: OKPYKHOCTH HA TUIOCKOCTH, PO Uchi.ru dKnace
BBIYMCIICHHS B OKPY>KHOCTH, CTaHJJaPTHBIE TTOI00HS Smart.ru ®okcBopa
68 Paznuunbie KOMOWHANIMY TEN BPaLICHUS H POII Uchi.ru dKnace
MHOTOTPaHHUKOB Smart.ru ®okcBopa
" " PBIII Uchi.ru AKmacc
69 3agauu o teme "Tena M MOBEPXHOCTH BpaIlCHUS
Smart.ru ®okcBopa
" " PBIII Uchi.ru AKmacc
70 3agauu o Teme "Tena U MOBEpXHOCTH BpaILICHHS
Smart.ru ®okcBopz
71 KonTpoabhas padora "Tena u noBepxHOCTH POII Uchi.ru AKnace
BpaeHus" Smart.ru ®okcBopa
79 O0béMm uuHApa. Teopema 00 00bEME PIMOTO POIUI Uchi.ru AKnace
HUIMHIPA Smart.ru ®okcBopa
73 Brruucnenne 00bEMOB Tel ¢ TOMOIIBIO POII Uchi.ru SdKnace
onpeaenéHHoro uHTerpaina. O0bEM KoHyca Smart.ru ®okcBop
. . POII Uchi.ru SdKnace
74 [Tnomaau 60KOBOH M TOTHOM IMOBEPXHOCTH KOHYCa
Smart.ru ®okcBopx
75 CrepeoMeTpUUECKUE 3a/1a4U, CBSI3aHHbBIE C POII Uchi.ru AKnace
BBIYHUCIICHHEM 00BEMOB LIMJIMHPA, KOHYCa Smart.ru ®okcBopn
76 [Ipuknanusie 3agaun o Teme "OOBEMBI U TIOMAAH POII Uchi.ru SdKnacc
MOBEPXHOCTEH Ten" Smart.ru ®okcBopa
O06BEM mapa u maposoro cekropa. Teopema 00 .
N P p p p POIUI Uchi.ru AKnace
77 00béme mapa. [Tnomazns chepsl. CTepeoMeTpruecKre

3aaa4u, CBA3aHHBIC C BBIYNCJICHUCM 00BEMOB mrapa,
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[1apOBOro CErMEeHTa U MIapOBOT0 CEKTOpa

IIpuknamgasie 3amaun o Teme "OOBEMEI T,
CBsI3aHHBIE ¢ 00BEMOM IIIapa ¥ MIIOIIAABI0 CPEPHI.

POIII Uchi.ru SIKnacc

78 N
CooTHomeHusT MeXKIY TUIOIASIMH MIOBEPXHOCTEH 1 Smart.ru ®okcBopa
00BEMamMu MOTOOHBIX Tell
ITonoOHEIE Tena B ipocTpancTBe. M3meHnenne o0nEMa
79 npu nopobun. CTepeoMeTpruiecKue 3a1a4u, POII Uchi.ru AKnace
CBSI3aHHBIE C BBIYHCICHUEM 00BEMOB TEI U IUIOMIACH Smart.ru ®okcBopn
MTOBEPXHOCTEMN
OHTpoOJILHAs1 padoTa "[lnomaay MoBEepXHOCTH U chi.ru acc
80 Kontp padora "I1 P POII Uchi.ru SAKn
00BEMBI KPYTIIBIX Ten" Smart.ru ®okcBopa
BIDKEHUS pocTpancTBa. OToOpakeHus. JBrmKeHHs chi.ru acc
81 poctp OTto6p POUI Uchi.ru AKx
1 paBeHCTBO (puryp. OOmmme CBOWCTBa ABIKEHUH Smart.ru ®okcBopa
Buapl aBukeHuil: napauieabHbIi nepeHoc .
’ PO Uchi.ru SdKnace
82 LEHTPAIbHAS CUMMETPUS, 3epKaJIbHASI CHMMETPHS, Smart.ru DoKeEo
MOBOPOT BOKPYT MPSMOU ’ P
POII Uchi.ru SAKnace
83 [IpeobpazoBanus moxpobwus. lpsamas u cdepa Ditnepa
pbeodp A p bep p Smart.ru ®okcBopa
PO Uchi.ru AKnace
84 I'eomeTrpuyeckue 3a/1a4n Ha IPUMECHEHHE ABHKCHHUS
Smart.ru ®okcBopx
POIUI Uchi.ru AKnace
85 KonTpoasnas padora "BexTops! B mpocTpaHcTse”
Smart.ru ®okcBopx
O6o06matomee moBTopeHue 11 MOHATHI 1 METOIOB
86 Kypca reomerpun 10—11 xiaccoB, cucTeMaTH3aus PO Uchi.ru SdKnace
3HaHui#: "[lapamiensHOCTh MPSAMBIX U IIJIOCKOCTEH B Smart.ru ®okcBopa
npocTpaHcTae"
O6o06matomee moBTopeHue 11 MOHATHI 1 METOIOB POII Uchi.ru SIKace
87 Kypca reometpun 10—11 knaccoB, cucremaruzanus Smart.ru (I)‘OKCBO
3HaHui: "BekTopsl B mpocTpancTee" ' PA
O6o06imatoiee mopTopeHue 11 MOHATHI U METOOB .
POII Uchi.ru AKnace
88 Kkypca reomerpun 10-11 ximaccoB, cucTeMaTH3AINS Smart ru PoKeEo
3HaHuil: "BekTopsl B mpocTpancTse" ] PA
O6o06matomee nmoBTopeHue 11 MOHATHI 1 METOIOB POIII Uchi.ru SIKace
89 kypca reometpun 10—11 kmaccoB, cuctemaTu3anus '

3Hanuil: "O0beM MHOTOTpaHHUKA"

Smart.ru ®okcBopz
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O6o06matoiee moBTopeHue 11 MOHATHI U METOIOB

POII Uchi.ru AAKnacc

90 Kypca reometpun 10—11 xmaccoB, cucteMaTH3anus Smart.ru POKCEOp
3Hanuit: "O0beM MHOTOTpaHHUKA" ’ P
O6o6maromee mopropeHue 11 MOHATHH 1 METOIOB

91 Kkypca reomerpuu 10-11 kaccoB, cucremaTu3anus PBHI Uchi.ru SAKmace
3HaHuil: "[lnomany moBepXHOCTH U OOBEMBI KPYTJIIBIX Smart.ru ®okcBopa
Ten"

O6o06matoiee moBTopeHue 11 MOHATHI U METOIOB

92 Kypca reomerpuu 10—11 kaccoB, cucremaTu3anus PBHI Uchi.ru SIKmace
3HaHui: "[lmomaan moBepXHOCTH U 00BEMBI KPYTIIBIX Smart.ru ®okcBopx
Ten"

PO Uchi.ru SdKnace

93  UroroBasi KOHTPOJILHAsSI padoTa

Smart.ru ®okcBopa
PO Uchi.ru SdKnace
94  HUroroBasi KOHTPOJILHAsSI padoTa
Smart.ru ®okcBopa
. PO Uchi.ru SdKnace
95 [ToBTOpEeHmE, 0600IICHNE U CHCTEMATU3AIHS 3HAHUN
b
Smart.ru ®okcBopa
HcTopus pazButus ctepeoMeTpur Kak HAyKH 1 e€ POIII Uchi.ru SIKace

96 POIb B pa3BUTHUH COBPEMEHHBIX WHKEHEPHBIX U Smart.ru <I>‘01<c130 .
KOMITBIOTEPHBIX TEXHOJIOTHI ' p
Uctopusd pa3BUTHS CTEPEOMETPUM KaK HAYKHU U €€ .

POUI Uchi.ru AKnace

97 0JIb B Pa3BUTHU COBPEMEHHBIX HHKCHEPHBIX H

Smart.ru ®okcsopn
KOMITbIOTEPHBIX TEXHOJIOTUI ) P
HcTopus pazButus ctepeoMeTpUn Kak HAyKH U e€ POIII Uchi.ru SIKace

98 POIb B pa3BUTHH COBPEMEHHBIX WHXKEHEPHBIX U Smart.ru (D'OKCBO
KOMIIBIOTEPHBIX TEXHOJIOTUI ) P
Hcropust pa3BUTHS CTEPEOMETPHUM KaK HAyKU U €€ .

POUI Uchi.ru AKnace

99 0JIb B Pa3BUTHU COBPEMEHHBIX NHKCHEPHBIX U

Smart.ru ®oxcBopn
KOMITbIOTEPHBIX TEXHOJIOTUI ) P
Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKHU U €€ PO Uchi.ru SKace

100  ponb B pa3BUTHH COBPEMEHHBIX HHKXCHEPHBIX U Smart.ru (D'OKCBO
KOMIIBIOTEPHBIX TEXHOJIOTHIA ) P
HcTopus pa3BUTHs CTEpEOMETPUH KaK HAYKH U € .

POIUI Uchi.ru AKnace

101  poib B pa3BUTHH COBPEMEHHBIX HHKCHEPHBIX H

KOMIIbIOTCPHBIX TEXHOJIOTHIA
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Hcropus pa3BuTHs CTEPEOMETPHH KaK HAYKU U €€

POII Uchi.ru AAKnacc

102 | posnb B pa3BuTHU COBPEMEHHBIX HHIKECHEPHBIX 1 1 Smart.ru DoKCBOpT
KOMITBIOTEPHBIX TEXHOJIOTHI
OBUIEE KOJIMYECTBO YACOB IIO ITIPOTPAMME = 102
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IPOBEPSIEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHHSI OCHOBHOM OBPA3OBATEJIbHOM ITIPOI' 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, INIOCKOCTh

7.2 [TprMeHSITh aKCHOMBI CTEPEOMETPUH U CIICACTBUS U3 HUX NPH PELICHUH T€OMETPHUYECKHUX 3a/1a

7.3 OneprpoBaTh MOHATUSIMH: TAPAIICTLHOCTD U MEPIEHANKYJISIPHOCTD MPSIMBIX U IIIOCKOCTEH

7.4 KnaccugunmpoBaTh B3aMMHOE pacIioIOKEHHE NPSAMBIX U INIOCKOCTEH B TPOCTPAHCTBE

75 OmnepupoBaTh MOHATUSMH: ABYTPAHHBIA YTOJI, TPaHU JBYTPAaHHOTO yria, peOpo IBYrpaHHOTO yria, JIWHEWHBIH YToJl ABYTPaHHOTO YTIia,
rpagycHas Mepa JBYIPaHHOTO yria

76 OnepupoBaTh MOHATHSMU: MHOTOTPAHHHK, BBINYKJIBI W HEBBIMYKIBIH MHOTOTPAaHHUK, JJIEMEHTHI MHOTOTPAHHHKA, MPaBHIbHBIHA
MHOT'OI'PaHHUK

1.7 Pacmo3HaBaTh OCHOBHBIE BUII MHOTOTPAHHUKOB (MIUPaMH[IA, IPU3MA, MPSIMOYTOJIBHBIN MapaJuielenniie]], Kyo)

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

7.9 OnepupoBaTh MOHATUSIMH: CEKYIIasl IVIOCKOCTh, CEYeHUE MHOTOTPaHHUKOB

7.10 OOBSICHITH IPUHIUIIBI TOCTPOEHHSI CEUEHN MHOTOTPAHHUKOB, UCIIONIB3YsI METOJ CJICTIOB

711 CTpouth ceueHHss MHOTOIPAaHHHUKOB METOJIOM CIIE/IOB, BBHIMIOJHSTH (BBIHOCHBIE) IJIOCKHE YEPTEKU M3 PUCYHKOB IMPOCTHIX O0OBEMHBIX
¢buryp: BuI CBEpXy, COOKY, CHU3Y
Pemate 3amaun Ha HaxXOXKAEHHE I'€OMETPUUYECKMX BEIMYMH MO o0pa3liaM WM aJrOpuTMaM, HPUMEHSS H3BECTHBIC aHAIUTHYECKHUE

7.12 METOABI IIPU PELICHUH CTAaHIAPTHBIX MaTEMAaTHYECKUX 3a[a4 Ha BBIYMCICHUE PACCTOSIHUN MEXIY ABYMS TOUKaMHM, OT TOUYKH 0 IPSMOH,
OT TOYKH JI0 THNIOCKOCTH, MEX]Ty CKPEIIMBAIOIIMMHUCS MTPSIMBIMA
Pemrate 3amaunM Ha HaXOXJIEHUE TCOMETPHUYECKHX BEIMYMH MO 00pasliaM WM aJTOPUTMaM, TPUMEHsST W3BECTHBIC aHAIMTHUYECKUE

7.13 METOJBI TIPU PEIICHUH CTAHJApPTHBIX MaTeMaTWYeCKUX 3aJla4 Ha BBIUYUCICHHE YIJIOB MEXAY CKPEUIMBAIONIMMUCS NPSIMBIMHU, MEXIY
MPSMOM U MJIOCKOCTBIO, MKy IUNIOCKOCTSIMH, JIByTPaHHBIX YIJIOB

714 Bbraucnate 00BEMBI M TUIOIIAAM TIOBEPXHOCTEH MHOTOTPaHHHWKOB (MpH3Ma, NHpaMHIa) C TNPUMEHEHHEM (QOPMYJ, BBIYUACIATH
COOTHOILICHHMS MEK1Y IUIOMAAsIMUA IOBEPXHOCTEH, 00BEMaMU OIOOHBIX MHOTOTPaHHUKOB

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 TCOMCTPUICCKUX Q)Hrypax, 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 AJICKTPOHHO-KOMMYHHUKAIIMOHHBIC CHUCTEMbI MPH PEIICHUH CTEPEOMETPHUUCCKUX
' 3amaq
719 [IpuBoaUTh TIpUMEpPH MaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJE W KU3HU, PACIO3HABATH MPOSBICHHE 3aKOHOB T'€OMETPUH B
' HCKYCCTBE
[IpuMmenaTs moydeHHBIE 3HAHUS Ha MPAKTHUKE: aHAIM3UPOBATHh PEANbHBIE CHTyallid U MPUMEHSITh M3ydeHHBIE MOHATHS B IIPOIIECCEe
7.20 MMOUCKa PCHICHUA MAaTCMAaTUUYCCKU C(I)OpMy.HI/IpOBaHHOI\/'I HpO6J'I€MI)I, MOACIUPOBATL PCAJIbHBIC CUTyallUM Ha A3BIKE TI'COMCETpPUH,
' HCCIIEIOBATh MOCTPOSHHBIE MOJEIH C MCIIOIB30BAHUEM T€OMETPUUCCKUX TOHITHH W TEOopeM, amnmapara aareOpbl, penars MpakTHIecKue
3aJla4d, CBA3aHHBIE C HAXOXKJCHHEM T€OMETPUIECKIX BEINIHH
11 KUIIACC
Kon
NpoBepsieMoro IIpoBepsieMble npeaMeTHBIE PE3YIbTATHI 0CBOECHHUSI 0OCHOBHOH 00pa30BaTe/ibHOI MPOrpaMMbl CpeIHero 0011ero 00pa3oBaHusi
pe3yJbTaTa
6 I'eometpust
6.1 OHepI/IpOBaTB MOHATHUAMU: HUWIMHAPUYCCKAsA IMOBECPXHOCTD, 06pa3y10m1zle HI/IJ’H/IHI[pH‘ICCKOﬁ MMOBCPXHOCTHU, HHUIUHAP, KOHHNYCCKAA
' MTOBEPXHOCTH, 00pa3yroIre KOHMYECKOHW MOBEPXHOCTH, KOHYC, ChepruiecKas IOBEPXHOCTh
6.2 Pacrnio3HaBath Tena BpaieHus (IIMIMHIP, 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 CErMEHTa, BBICOTA CETMEHTA, IIApOBOM CJIOH, OCHOBaHHME IIAPOBOTO CIIOS,
) BBICOTA LIAPOBOTO CJOSI, IAPOBOM CEKTOP
6.6 Bbrauciasite 00bEMBI U TUIOMIAAM TOBEPXHOCTEH TEN BpallleHHUs, TCOMETPUUYCSCKUX TeJI C PUMEHEHUEM (hOopMYJT
6.7 OnepupoBath MOHATHAMU: MHOTOTPAaHHHK, BITUCAHHBIN B cepy U omucaHHbBII OKoJIo cdephl, cdepa, BIUCAHHAS B MHOTOTPAaHHUK 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 BEINONHATE (BBIHOCHBIE) TUIOCKHE YEPTEXU M3 PUCYHKOB MPOCTHIX 00BEMHBIX (HUTYp: BUJ CBEPXY, COOKY, CHU3Y; CTPOHUTH CEUCHHUS Tell
' BpaleHus
6.11 W3Bnekarh, MHTEPIIPETUPOBATH M ITPe0OPa30BbIBATH HH(OPMAIIHIO O IPOCTPAHCTBEHHBIX TEOMETPHUECKHIX (PUTYpax, IPEACTABICHHYIO Ha
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YepTeKax U pUCYHKaAX
[IpumensTy reoMerpudeckue (akThl UISI PEIICHHS CTEPEOMETPHUUECKHX 3ajad, MPENoJaraoinX HECKOJIbKO IIarOoB pEIIeHUs, €CIId

6.12 yCJIOBHSI IPUMEHEHUsI 331aHbl B IBHOH hopme

6.13 OnepupoBaTh NOHATHEM: BEKTOP B MPOCTPAHCTBE

6.14 BBINOMHATE NSHCTBHS CII0KEHHS BEKTOPOB, BHIYUTAHHS BEKTOPOB U YMHOXKCHHUS BEKTOPA Ha YHCIIO, OOBSICHATH, KAKUMHU CBOWCTBAMH OHU
obnafaroT

6.15 [IpuMeHsTH NpaBUIIO NapaieNenuIleia IPU CI0KEHUH BEKTOPOB

6.16 OnepupoBaTh MOHATUSIMH: ACKApTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOIYNb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPIMHATHI
BEKTOPA, YroJl MEXIY BEKTOPaMH, CKaISIpHOE MMPOU3BEICHUE BEKTOPOB, KOJNTMHEAPHbIE U KOMILIAHAPHBIE BEKTOPHI

6.17 HaxomuTh cyMMy BEKTOPOB U NMPOW3BEACHUE BEKTOpa HA YHCIO, YTOJ MEXKIy BEKTOpaMH, CKaJspHOE TMPOU3BEICHUE, PacKIIaJbIBaTh
BEKTOP 10 JBYM HEKOJUTMHEAPHBIM BEKTOpaM

6.18 3agaBaTh IIIOCKOCTh YPaBHEHUEM B JICKAPTOBON CHCTEME KOOPAMHAT

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

6.20 Pemate 3amauM Ha [0Ka3aTENbCTBO MaTEMaTHYECKUX OTHONICHHH M HAaXOXIEHHE TI'€OMETPHYECKHX BEIMYMH MO o0pasnaM Win
ITOpPUTMaM, MIPUMEHSISl K3BECTHBIC METO/IbI IPU PELICHHH CTAaHIAPTHBIX MATEMATHYECKUX 3a/1a4

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

6.22 [IpuBOANTH TIpPUMEPHI MaTEMAaTHYSCKHX 3aKOHOMEPHOCTEH B NPHPOAE M JKU3HH, PACIIO3HABATH IPOSBICHHE 3aKOHOB T'€OMETPHH B
HCKYCCTBE
[IpumeHsTh TONy4YeHHBIE 3HAHMS HA TPAKTUKE: aHAIM3HPOBATh peasbHbIe CHTYAllMd W MPHMEHSTh M3YYeHHBIE HOHITHS B Ipolecce

6.23 NOMCKA pEIICHHs MaTeMaTH4ecKu CHopMyIMpoBaHHOW MpPOOIEMBbI, MOJIEIHPOBATh peajbHbIE CHTYallud Ha S3bIKE TE€OMETPUH,

HCCJICA0BATh NOCTPOCHHBIC MOACINU C MCIIOJIb30BAHUEM I'€COMETPUICCKUX MOHATUU U TEOpEM, alrapara anre6p1>1, peuiaTh NMpakKTU4CCKUe
3aa4u, CBA3aHHBIC C HAXOXJACHUCM I'COMETPHUICCKUX BCJIMYNH
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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 IMOCTPOCHUU CTCPCOMETPHUU: AKCHOMBI
CTCPCOMCTPUH U CICACTBHUA U3 HUX

7.2

7.3

B3aumnoe pacnonoxkeHue MpsMBIX B IPOCTPAHCTBE: IEpeceKarolluecs, MapaulebHble U CKpelluBaromuecs npsmele. [lapannensHOCTh NpSAMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE: HapajulebHbIC IPSMBbIE B IPOCTPAHCTBE, NAPATIICIBHOCTh TPEX MPAMBIX, MAPAICIBHOCTh NPSAMON U IJIOCKOCTU. YTJIBIC
COHANPABICHHBIMH CTOPOHAMH, YrOoJl MEXIYy MpsSMbIMA B MNpocTpaHcTBe. llapaminenpHOCTh IJIOCKOCTEW: MapajuiesibHble IUIOCKOCTH, CBOWMCTBA
napaienbHbIX Tockoctel. [Ipocrelitme npocTpancTBeHHBIE (GUTYPBI HA INIOCKOCTH: TETPa’p, KyO, MapaieNenuie 1, MOCTPOSHHE CeUeHUH

IlepnenaAuKyJIApHOCTh NPSIMOW M IUIOCKOCTH: IEPHEHAMKYJISIPHBIE IPsSMBIE B IMPOCTPAHCTBE, MPAMBIE NApAJUICIbHBIE WU INEPHEHIUKYISIPHBIE K
IJIOCKOCTH, MPU3HAK MEPHEHIUKYISIPHOCTH MPSAMOM U INIOCKOCTH, TEOPEMA O MPSMON NEPIECHIUKYISPHON INIOCKOCTH. YTIIbI B IPOCTPAHCTBE: YIOJ
MEXIy NPsSAMOM M IIIOCKOCTBIO, ABYTPaHHBINA YToJl, JIMHEHHBIA yrosl ABYIpaHHOro yria. llepneHaukynsap ¥ HAKJIOHHBIE: PACCTOSIHHE OT TOYKH IO
IUIOCKOCTH, PAcCTOSIHHE OT NpsSAMOHW [0 IUIOCKOCTH, MNpOeKUuus (UIypbl Ha IUIOCKOCTh. IlepneHOuKYJsIpHOCTh IUIOCKOCTEH: MpHU3HAK
NEPIEHANKYJIIPHOCTH JBYX IIIOCKOCTEN. TeopeMa o TpEX NepneHANKYIIsIpax

1.4

IToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOI'PAHHUKA, BBITYKIIBIE U HEBBIITYKJIbIE MHOTOI'PAaHHUKH, Pa3BEPTKAa MHOrorpaHHuka. Ilpusma: n-
yroipHas MpH3Ma, FPaHU W OCHOBAaHHs TPHU3MBI, TNpsMas ¥ HAaKIOHHAS NpPU3MBI, OOKOBas M TOJNHAs MOBEPXHOCTh NpHU3MbIL. [lapamienenunen,
NPSAMOYTOJIbHBIN MapajuieNienune]] 1 ero csoiictsa. [lupamuaa: N-yronpHas nupaMuaa, TPaHd ¥ OCHOBaHKWE MMPaMUbl, OOKOBas M MOJIHAsI HOBEPXHOCTD
MUPaMUbl, MpPaBUIbHAs M YyCEUYEHHAs NUpaMuia. OJIEMEHTHl NPU3MbBl W NUpaMuabl. [IpaBUIbHBIE MHOTOTPAHHUKH: IOHATHE IPaBHIIBHOTO
MHOTOTpaHHHUKA, IPaBUIIbHAS TIPU3Ma ¥ TIpaBUIIbHAS TTHpaMu/ia, IPaBUIbHAS TPEYrojbHAs MUPaMUIa U MPaBWIBHBIN TeTpasap, ky0. [Ipencrapnenue o
MIPABWJIBHBIX MHOTOTpaHHHMKAX: OKTa3Ip, AOAEKadip U ukocasdapyrue CedeHns Npru3Mbl U MHPAMHUIBI

7.5

7.6

CumMeTrpus B TPOCTPAHCTBE: CHUMMETPHSI OTHOCHUTENIBHO TOYKH, MPSAMOM, IUIOCKOCTH. DJIEMEHTHl CHUMMETPHUH B IMUpaMHIaX, Hapajulesenumnenax,
MPaBUIIbHBIX MHOTOI'PaHHUKAX
BrrunciieHne 31eMEHTOB MHOTOTPaHHHUKOB: péOpa, AuaroHainu, yribl. [lnmomags OOKOBOHM NMOBEPXHOCTH M IOJHOW MOBEPXHOCTH MPSIMOM NPHU3MBI,

IUIOIA/b OCHOBAHUI, TeopeMa 0 OOKOBOM MOBEPXHOCTH MPSIMOM mpu3Mbl. [lmomans O0KOBOI MOBEPXHOCTH M MOBEPXHOCTH MPABUIILHOW MHPAMUJIBI,
TeopeMa O IUIOIAAN yeceu€HHoU nupamubl. [lonsaTre 00 00bEMe. OObEM TUPaMUJIBI, IPU3MBI

7.7

ITomoOHkIe Tesa B mpocTpancTBe. COOTHOIICHUS MEX/IY IUIOIIAIMHU IOBEPXHOCTEH, 00bEMaMH MOTOOHBIX TEI
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11 KIIACC

Koa ‘ ITpoBepsieMblii 3JIEMEHT COJIEPKAHUS
6 I'eomeTpus

6.1 Hunuaapuyeckas MOBEPXHOCTh, 00pa3youIye HWINHAPHYECKOH MOBEPXHOCTH, OCh LMIMHIPUYIECKON moBepxHOCTU. LlunuHap: ocHoBaHUS M OOKOBas
MIOBEPXHOCTh, 00Pa3yIoIas U OCh, IJIOMAb OOKOBOM M IOJIHOM OBEPXHOCTH

6.2 Konnueckast moBepxHOCTb, 00pa3yroIlMe KOHMYECKON IOBEPXHOCTH, OChb U BEpIIMHA KOHMYECKONW NOBEpXHOCTH. KoHyc: OCHOBaHME W BepIUMHA,
00pasyrolas 1 0ch, MIOMIaAb OOKOBON M MOJHOM MOBEPXHOCTH. Y CEUEHHBIH KOHYC: 00pa3yIoIIie U BBICOTA, OCHOBAHHUS H OOKOBast TOBEPXHOCTh

63 Cdepa u map: HeHTp, panuyc, AMaMeTp, IUIOIAaAb MOBepXHOCTU cepbl. B3aumuHoe pacnosnoxeHue chepbl U IUVIOCKOCTH, KacaTelbHasi INIOCKOCTh K
cdepe, omaab chepst

6.4 | M3oOpaxkeHue TeN BpallleHUs Ha TUIOCKOCTH. Pa3BépTKa UIMHIPA U KOHYyCa

6.5 | KomOwuHaimu Ten BpalleHUs 1 MHOTOTPaHHUKOB. MHOTOIpaHHHUK, ONMCAaHHBII 0KOJI0 cepsl, chepa, BIMCAaHHAS B MHOTOTPAHHMK, WJIN TEJIO0 BPAILIECHHS

6.6 [lonstne 06 oOBEME. QCHOBHHe cBoiictBa 00BEMOB Ten. Teopema 00 00BEME MPSMOYTONBHOTO MapaiieNenunena u ciaenctBus n3 He€. O0bEM
HWIMHIPA, KoHyca. O0BEM I1apa U Imiomnians chepbl

6.7 [TomoOHbIe Tena B mpocTpancTBe. COOTHOIICHUS MEXKIY TUIOIIASIMH MOBEPXHOCTEH, 00bEMaMH MOTOOHBIX TEI

68 Ceuenust nuanHApa (MapauIeNbHO U NMEPHIEHIMKYISIPHO OCH), CEYEHUSI KOHYyca (IapajuleIbHOe OCHOBAaHMIO M IIPOXOJSIIEE Yepe3 BEPIIUHY), CEUCHHUS
mapa

6.9 BexTop Ha miockoct M B mpocTpaHcTBe. ClokeHHE M BBIYMTAHHE BEKTOPOB. YMHOKEHHE BEKTOpa Ha 4Mcio. PasnokeHHe BekTopa MO TpEM
HEKOMIUIaHApHBIM BekTopaM. Ilpaswiio napamienenunena. Pemenne 3a1a4, CBsI3aHHbBIX ¢ IPUMEHEHUEM IPABIII JEHCTBUM C BEKTOPAMHU
[IpsimoyronpHas cucreMa KoopauHaT B mpoctpaHcTBe. Koopaunatel BekTopa. [Ipocteiimme 3agaum B KoOpAMHATaX. YTOJI MEXAY BEKTOpaMHU.

6.10 | CkanspHOE NPOM3BEACHUE BEKTOPOB. BBIYMCICHHE YITIOB MEXAYy NPSAMBIMH M IUIOCKOCTAMH. KOOpOMHATHO-BEKTOPHBIH METOJ NpPH PELICHUH

TrCOMCTPUICCKUX 3a4aY
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MPOBEPSAEMBIE HA EI'3 I1IO MATEMATHUKE TPEBOBAHUS K PE3YJILTATAM 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

Brnanenue meronamu 10Ka3aTeNbCTB, alTOPUTMAMH PELLCHUS 3a/1ad; yMeHHE (OpMyJIMpOBaTh U ONEPUPOBATh MOHATHAMU: OIPEICIICHHUE,
aKcuoma, TeopeMa, CIEICTBHE, CBOMCTBO, NPU3HAK, [OKA3aTEJIbCTBO, PABHOCHIbHBIC (DOPMYIMPOBKM; IPUMEHITh HX; YMEHHE
¢dbopmynupoBaTh 00paTHOE M MPOTHUBOIOJIOKHOE YTBEPXKICHUE, MPHUBOAUTH MPHUMEPHl W KOHTPIPUMEPHI, HCIOJIB30BATh METOA
MaTeMaTHYeCKOW WHAYKLIHHW; MPOBOJIUTH J0Ka3aTeNbHbIE pPAcCyXACHUS NpPU PELIeHUM 3a/ad, OIEHHWBATh JIOTMYECKYIO MPaBUIBHOCTD
pacCyXI€HUH; YMEHHE ONEpUPOBATh MOHATHAMH: MHOKECTBO, MOJMHOXECTBO, ONEPALMM HAJ MHOXECTBAMH; YMEHHE HCIONb30BAThH
TEOPETUKO-MHOKECTBEHHBIN anmapar A ONMHCAHMA peajbHBIX IPOIECCOB M SBICHUN M MpPU pPEIIeHHUU 33/ay, B TOM UYHCIE U3 JIPYTHx
yueOHBIX MPEMETOB; YMEHUE OIEPUPOBaTh MOHSATHAMU: Ipad, CBSI3HBIN rpad, IepeBo, UK, rpad Ha MIOCKOCTH; yMEHHE 3a1aBaTh W
OIUCBHIBATH Ipadbl pa3IMYHBIMK CIIOCO0AMHU; UCIIOIB30BATh Tpadbl IpH peLICHUH 3a1a4

VYMeHue onepupoBaTh MOHATHAMU: HATYpajJbHOE YHCIIO, LIEJI0€ YUCIIO, CTENEHb C LEJbIM IMOKa3aTesieM, KOPEeHb HATypaJlbHOW CTEIeHH,
CTENEHb C pAlMOHAJIBHBIM IOKa3aTeJeM, CTENEHb C JEHCTBUTENBHBIM IOKa3aTesieM, JIorapu(M UHCIa, CHHYC, KOCHHYC W TaHICHC
[IPOM3BOJIBHOIO YHKCJA, OCTAaTOK [0 MOJIYNII0, PallMOHAJIBHOE YHUCIIO, HUPPAlMOHAIBHOE YUCIIO, MHOKECTBA HATYpajbHBIX, LEIBIX,
palMOHATbHBIX, ACHCTBUTENBHBIX YHCET;, YMEHHE HCIIONb30BaTh MPHU3HAKH JAEIUMOCTH, HAMMEHBIINA OOIIMI JNenuTedh U HauMCEHBIIEe
of1iee KpaTHOe, alrOpUT™M EBKinaa mpu pemeHuu 3afad; 3HAKOMCTBO C Pa3lWYHBIMU MTO3HLIMOHHBIMU CHUCTEMaMU CUMCIICHUS; YMEHHE
BBIMOJIHATh BBIYMCIIGHHUE 3HAYEHUI M INpeoOpa3oBaHUs BBIPAXKEHUH CO CTENeHsMH W Jorapudmamu, HpeoOpazoBaHus APOOHO-
pallMOHATBHBIX BBIPAKECHUI;, YMEHHE ONEPUPOBATH MOHSATHSIMHU: IOCIEIOBATEIBHOCT, apuMeTHIecKas Mporpeccusi, TeoMeTpuiecKas
nporpeccusi, 0ECKOHEYHO YOBIBAaIOIAsi T€OMETpUUECKas MPOorpeccus; yMEeHUE 3a/1aBaTh MOCIEAOBAaTEIbHOCTH, B TOM YHCJIE C TOMOLIBIO
PEKYPPEHTHBIX (OPMYJI; YMEHHE OIIEPUPOBATH MOHATHUSIMH: KOMIUIEKCHOE YUCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE YHCIIA, MOAYJIb U apTyMEHT
KOMIUIEKCHOTO 4Huclia, (opMa 3amucd KOMIUIEKCHBIX dHMcell (TeOMEeTpUYecKas, TPHUIOHOMETpHYECKas M anreOpandeckas); YMeETb
MPOU3BOJUTE apUPMETUUECKUE ICUCTBUS C KOMIUIEKCHBIMH YHCJIaMH;, MPUBOJUTH HPUMEPBI HCIOJIH30BAHUS KOMILIEKCHBIX YHUCET,
OIIEPHUPOBATh MOHATHSIMHU: MaTpuLa 2X2 u 3x3, onpeaennTenb MaTPHULIbL, T€OMETPUIECKUNA CMBICT ONPeIeINTeNs

YMeHue omnepupoBaTh  HOHATHAMHU:  palOHAJIbHBIE, HppalMOHANbHBIC, IOKA3aTeNbHBIE, CTENEHHbIE, JIOrapUPMHUUYECKHUE,
TPUTOHOMETPUYECKUE YpPaBHEHHMS M HEPABEHCTBA, HMX CHCTEMBI; YMEHHE OINEPHPOBATH MOHATHSAMM: TOXKIECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHCTEMa ypaBHEHHH W HEPaBEHCTB, PAaBHOCWIIBHOCTH ypPaBHEHHI, HEPAaBEHCTB U CHCTEM;
YMEHHUE PElIaTh YPABHEHUs, HEPABEHCTBA U CUCTEMBI C IIOMOILBIO PA3JIMYHBIX NIPUEMOB; PELIaTh 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, IEPUOIUIHOCTh (PYHKIMH, OrPAaHHYCHHOCTh QYHKIIMH, MOHOTOHHOCTb
(GyHKINY, SKCTpeMyM (YHKIWH, HauOoJIbIllee 1 HAUMEHbIIIee 3HaUYeHUsI (PYHKIMMA Ha MPOMEXYTKE, HelpephIBHAS (PYHKIUS, aCUMIITOTHI
rpaduka (QyHKIMH, TIepBasi U BTOpas MPOU3BOAHAS (YHKLHUH, T€OMETPUYECKHH M (U3MUYECKHH CMBICI MPOM3BOJHOH, MEepBoOOpasHasi,




ONpeCNEHHBIN UHTETPAJ; YMEHUE HAXOIUTh aCHUMIITOTHI Tpaduka (QyHKIUH; YMEHHUE BBIYHMCISATH MPOU3BOJIHBIC CYMMBI, IPOU3BEICHUS,
YaCTHOTO M KOMIIO3MIIMU (PYHKIMH, HAXOJUTh ypaBHEHUE KacaTelbHOW K rpaduky QYHKIHH; yMEHUE HAXOJUTh IPOU3BOIHBIC
JJIEMEHTAPHBIX (YHKIUI;, YMEHUE HCIIOIB30BATh MPOU3BOJHYIO JUISl HCCICAOBaHHS (DYHKIIMHA, HAXOAWTh HAWOOJBIINEC W HAMMCHBIIHUC
3Ha4YeHUs! (YHKIUH; CTPOUTH rpad)UKu MHOTOYJICHOB C MCIIOJIB30BAHMEM allliapara MaTeMaTHYeCKOro aHaln3a; MPUMEHSATh IPOU3BOHYIO
JUIST HaXOXJICHUS HAWIYYIICTO PEHICHUS B NMPHUKIATHBIX, B TOM YHCJIEC COIUAIBLHO-DPKOHOMUYECKHX W (DU3NYECKHUX 33Jadax; HaXOIUTh
WIomMaan W O00bEMBI (UTYp C TIOMOIIBIO WHTErpaia; MPHUBOAUTH MPUMEPhl MAaTEMaTHYECKOTO MOJICIUPOBAHUS C TIOMOIIBIO
¢ dhepeHInaATbHBIX YpaBHEHHHA

YmMenne oneprupoBaTh MOHATHAME: Tpaduk (yHKIHUH, oOpaTHas (YHKIHA, KOMIIO3UIUSA (YHKIWHA, THHEHHAS (YHKIHSA, KBaIpaTHIHAST
(yHKIMS, palioHadbHAss (YHKIHS, CTENCHHAs (YHKIHS, TPUTOHOMETPUYECKHE (YHKIIMH, OOpaTHBIC TPUTOHOMETPHYECKUE (DYHKIUH,
MoKa3aTeNbHas U Jiorapupmuueckas (GyHKIUN; YMEHUE CTPOUTH Tpa)MKU W3YUYCHHBIX ()YHKIIHA, BHIMOIHSITH MPEOOpa30BaHUs TPaUKOB
(GyHKIWH, UCTIONL30BaTh rpadUKy U M3YYCHUS MPOIECCOB U 3aBUCUMOCTEH, MPU PEIICHUH 3a/1a4 U3 JPYTruX YYeOHBIX MPEIMETOB U
3a7a4 M3 pearbHON KU3HHU; BBIpAXKATh (POpPMyIaMu 3aBUCHUMOCTH MEX]y BETUUMHAMU; HCIIOIH30BATh CBOMCTBA U rpaduku GYyHKIMHA JIIsI
pCIICHUs YPaBHCHMIA, HEPABEHCTB M 3aJa4 C IapaMeTpaMH; u300paxarTh Ha KOOPJUHATHOHN IJIOCKOCTH MHOXKECTBA PEIICHUN YpPaBHCHH,
HEPaBEHCTB U MX CUCTEM

YMeHue pemaTh TEKCTOBBIC 33/1a4H Pa3HbBIX TUIOB (B TOM YHCJIE Ha MMPOLEHTHI, IOJIU U YaCTH, Ha JABIKEHHE, paboTy, CTOUMOCTh TOBapOB U
YCIIYT, HAJIOTH, 3aJa4d U3 00JI1aCTH yIpaBJIeHHsI IMYHBIMUA U CEMEHHBIMU (PMHAHCAMU); COCTABIIAThH BBIPAXKECHUS, ypaBHEHUS, HEPABEHCTBA U
UX CHCTEMBI IO YCJIOBHMIO 3a7ayH, HCCJIECOOBaTh IIOJYYCHHOE pEIICHHWE W OLEHHWBATh MPaBIONOJOOHOCTb pE3YJIbTaTOB, YMEHHUE
MOJIETTMPOBATh pealbHble CUTyalluH Ha sI3bIKE MaTeMaTUKHU; COCTABIIATH BhIPAXKEHHUsI, YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBUIO
3aJa4uy, NCCIIEI0BATh IIOCTPOEHHBIE MOJICJIU C UCIIOJIB30BAHMEM allapaTa ajire0phl, HHTEPIPETUPOBATh MOIYyUYCHHBIH PE3YJIbTaT

YMeHHUe OonepupoBaTh MOHATHUSAMH: CpelHee apu(MeTHdecKkoe, MeJuaHa, HAauOOJIbIIee W HAUMEHbIIES 3HAYCHMS, pa3Max, JUCIEpCHs,
CTaHJIAPTHOE OTKJIOHEHHE YHCJIOBOTO Ha0Opa; YMEHHE W3BJIEeKaTh, HHTEPIPETUPOBATh MH(POPMAIMIO, TIPEJCTABICHHYIO B Ta0IHIIaX, Ha
JqUarpamMmax, rpaukax, OTpaXkarolllyr0 CBOMCTBA pealibHbIX MPOIECCOB U SIBJIICHUI; MPEICTABIATh, HHAOPMAIMIO C MTOMOIIBIO TaOJIHIl U
JMarpaMmM; HCCJIEIOBaTh CTaTUCTHUYECKHE JaHHbIC, B TOM YHCJIC C MPUMEHEHHEM TIpa)UIeCKMX METOJIOB M 3JIEKTPOHHBIX CPEJICTB;
rpadMYecKu MCCIIeIOBaTh COBMECTHBIE HAOIIOICHHSI C IOMOIIBIO JTMarpaMM PacCeMBaHUs M JTMHEWHOUN perpeccun

YMeHue onepupoBaTh MOHATHSAMU: CIIyYaiHbIM ONBIT M CiydailHOE cOObITHE, BEPOATHOCTH CIy4ailHOrO COOBITHS; YMEHHE BBIUYMCIATDH
BEPOATHOCTB C MCIIOIBb30BAaHUEM I'paQUIECKUX METOAOB; IPHUMEHATH (OPMYITBI CIOKEHHS U YMHOKEHHSI BEPOATHOCTEH, (POPMYITy TOIHON
BeposiTHOCTH, (opmyny bepHyim, komOuHatopHble (akThl ¥ (OPMYINBI, OLEHHBATH BEPOSTHOCTH pealbHBIX COOBITHH; yMeHHUe
OIIEPUPOBATh MOHATUSAMHM: CITydaiiHasi BEJIMYMHA, paclpe/elieHHe BEPOSTHOCTEH, MaTeMaTHIECKOEe OKUAAHUE, JUCIIEPCUSl U CTaHIapTHOE
OTKJIOHEHHE CIYYailHOW BENWYMHBL, (QYHKIMH paclpeiesieHHs M IUIOTHOCTH PaBHOMEPHOTO, ITOKA3aTEIbHOTO ¥ HOPMAJIBHOTO
pacnpeneseHuii; yMEHHE HCIOJIb30BaTh CBOMCTBA M3YyYEHHBIX PAacHpeAeiICHUH sl pelIeHUs 3a/1a4; 3HAKOMCTBO C MOHATHSIMH: 3aKOH
OOJIBIIMX YUCET, METOBI BHIOOPOYHBIX HCCIICIOBAHNN; YMEHHE IPUBOIUTH MTPUMEPHI ITPOSIBIICHHSI 3aKOHA OOJIBIIUX YHCEN B IPUPOJIHBIX U
OOIIECTBEHHBIX SIBICHUSIX; YMEHUE ONEPUPOBATh MOHATHIMU: COUETaHUE, IIEPECTaHOBKA, YUCIIO COUETAHUHN, YHCIIO NEPECTaHOBOK; OMHOM
HrroToHa; ymeHne npuMeHsATh KOMOMHATOPHBIE (DaKThl U pAaCCY>KICHHUS AJISl PELICHHs 3a]1a4; OLICHUBATh BEPOSITHOCTH PEAIbHBIX COOBITHIA;
COCTAaBIISITh BEPOSITHOCTHYIO MOJIENTb M HHTEPIIPETUPOBATh TIOITYUYEHHBIH Pe3ybTaT

YMeHHe onepupoBaTh NOHIATUAMM: TOUKA, NPSAMAs, INIOCKOCTh, IPOCTPAHCTBO, OTPE3O0K, JIyd, BEJIMUMHA YIJIA, IJIOCKUH YroJj, ABYyrpaHHbIA
YroJjl, TPEXIPaHHBIA yroJ, CKpELIMBAIOIIMECS NpsMble, NAPALIEIbHOCTh M NEPIEHAUKYISIPHOCTh NMPSIMBIX M IUIOCKOCTEH, YroJl MEXKIy
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NpAMBIMHU, YT'OJI MCKIY HpHMOﬁ " IUIOCKOCTBIO, YI'OJI MCKAY IINIOCKOCTAMHU, PACCTOAHUC OT TOUYKH O IUIOCKOCTH, PACCTOSAHUC MCKIAY
NpAMBIMHU, PACCTOAHUEC MCKAY IJIOCKOCTAMH, YMCHHUC HUCIIOJIb30BATh IIPU PCUHICHHUU 3ada4 M3Yy4YCHHBIC q)aKTI)I 1 TCOPCMbI TNIAHUMCTPUH,
YMEHHUE OLICHUBATHL pPa3sMEpPhI 00BEKTOB OKpPYKaromero Mupa, CTpouTb MaT€MaTHICCKHUE MOJCIN C TOMOIIBIO I'COMETPUICCKUX TIOHATHH U
BCJIIMYMH, pCIIaTh CBA3AHHBIC C HUMH IMPAKTHUYCCKHUE 3a1a4n

YMeHne onepupoBaTh MOHATUAMH: IUIOIIAAb (GUrypel, O0bEM (QUIYpbl, MHOTOIPaHHHUK, NPAaBUJIbHBI MHOTOIPAaHHHUK, CEUYEHHUE
MHOTOTpaHHUKa, Ky0, mapajuieenune]i, mpu3Ma, mupaMuaa, Gurypa u mOBEpXHOCTh BpalleHUs, TUIMHIP, KOHYC, map, cdepa, miomais
cdepsl, WIOMAAb MOBEPXHOCTH MUPAMUIBI, MIPU3MBI, KOHYCa, UIUHIPa, 00bEM KyOa, MPsAMOYTOIBHOTO Mapauieienurena, TupaMuibl,
IIPU3MBI, IWIMHAPA, KOHYca, 11apa, pa3BEPTKaA IOBEPXHOCTH, CEYEHUSI KOHYCa U LIWIMHIAPA, NapajuIe/ibHbIe OCH MM OCHOBAaHHIO, CEUCHUE
mapa, IIOCKOCTh, Kacalomascs cgepbl, HWINHAPA, KOHyca; YMEHHE CTPOHTH CeueHHe MHOTOTpaHHHKa, M300pa)kaTh MHOTOTPaHHUKH,
(¢urypel U TOBEPXHOCTH BpAaLICHUS, MX CEYEHHS, B TOM YHUCIE C TMOMOIIBIO DJIEKTPOHHBIX CPEICTB; YMEHHE MPUMEHSITH CBOWCTBA
reOMETPUUYECKUX (UTYp, CaMOCTOSTEIbHO (HOPMYJIMPOBATH ONpPEHENCHHUS H3Y4aeMbIX (Uryp, BBIABUraTh TMIIOTE3bl O CBOICTBaX 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, CUMMETPHUSI Ha TUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TipeoOpazoBaHue moao0us, mogo0HbIe (PUTYPhl; YMEHHE pacIio3HABAaTh pPaBHBIC U MOJO0OHBIE QUTYPHI, B TOM YHCJE B MPUPOIE,
HCKYCCTBE, apXHTEKTypE; UCIIOJIB30BaTh T€OMETPHUUECKHE OTHOLICHUS TIPH PEIICHHUH 3a/1a4; HAXOAUTh T€OMETPHUECKHE BETMYHHBI (JUTMHA,
yTroJ1, IUIoMa b, 00bEM) MPU PEIICHUH 33/1a4 U3 APYTUX YUeOHBIX MPEAMETOB M U3 PEaTbHON KU3HH; YMEHHE BBEIYHCIATH TEOMETPUICCKHE
BEJIMYMHBI (JJIMHA, YToJl, TUIOWAAb, 00BEM, TUIOMAlb TIOBEPXHOCTH), UCIONB3ys U3yUCHHBIE OPMYJIBI U METO/BI, B TOM YHCIIE: ILUIOMAIh
MOBEPXHOCTH ITHPAMHIBI, MPU3MBI, KOHYCa, IMIMHIPA, IUIOHIaab cdepbl; 00bEM Kyba, MPSMOYTOJIBHOTO TMapajulelierieia, MUpaMuIb,
TPHU3MBI, IIJIHHIPA, KOHYCA, [Iapa; yMEHHE HAXOAUTh OTHOLIEHHE 00bEMOB TOTOOHBIX (HUTYP

YMeHne onepupoBaTh MOHATUSMH: NPSAMOYTOJbHAs CHUCTEMa KOOPAWHAT, BEKTOpP, KOOPAMHATHI TOYKH, KOOPAWHATHI BEKTOpa, CyMMa
BEKTOPOB, [IPOU3BE/ICHUE BEKTOPA HA YHCIIO, PA3JIOKECHUE BEKTOpa 10 0a3uCy, CKaJIIpHOE IIPOU3BEICHUE, BEKTOPHOE IIPOU3BEICHUE, YOl
MEX/y BEKTOpaMH; YMEHHE HCIIONb30BaTh BEKTOPHBIA M KOOPAMHATHBIM METOJ JUIsl PEeleHUs] TeOMETPUYECKUX 3a7ad M 3aJa4 APYTux
y4eOHBIX IPEIMETOB
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YMeHue BbIOMpaTh MOAXOMSIIMM METOA Uil peLIeHHs 3aJayd; MOHMMaHWE 3HAYUMOCTH MaTeMaTHKU B HM3YYEHHUH IPHUPOAHBIX H
OOIIECTBEHHBIX INPOLECCOB M SABJICHUH; YMEHHE DPAClO3HaBaTh NPOSABICHHUE 3aKOHOB MAaTEeMAaTHKH B HCKYCCTBE, YMEHHE HPUBOIUTH
HpUMEPBI MATEMATUYECKUX OTKPBITHI POCCUMCKON M MUPOBOH MaTeMaTUYECKON 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 Pammmonansabie uncina. OOBIKHOBEHHBIC U JCCATHIHBIC IPOOH, TPOLICHTHI, 0ECKOHESTHBIC IEPHOTNICCKUE APOOH
1.3 ApudmeTnaeckuii KOpeHb HaTypaJIbHOH creneHn. JledcTBus ¢ apupMeTHIeCKUMHI KOPHSIMH HaTypaJIbHOM CTENeHH
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 ¥ HATYpalIbHbIE JOrapu(MBbl
17 JeiicTBUTENbHBIE YHKCIA. ApI/I(l)MeTI/I‘IeCKI/I? olepalyi C ACUCTBUTENBbHBIMU 4uciaamu. [IpuOIMkEHHBIE BBIYMCICHHS, TPaBHIA OKPYTJICHHS,
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 pynkuuu. ['paduk ¢ynkuun. B3anmuo oOpatHble QyHKiuu. YérHele m HeuérHble QyHKuuH. [lepmommueckue
dhyHKIIIH
39 Obnacte ompenesneHUs ¥ MHOXECTBO 3HaueHWH QyHkuuu. Hymm Qynxoum. [IpomexyTkun 3HakomocTostHCTBAa. IIpOMEXyTKHM 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 (HyHKIHH, UX CBOMCTBA U TpapuKu
3.5 ITokazarenpHas u torapudmudeckast GyHKIHH, IX CBOMCTBA U TPaQHKH
3.6 Touku paspeiBa. AcHMOTOTH TpadukoB GyHKIud. CBOMCTBA (hYHKINI, HENPEPHIBHBIX HAa OTPE3Ke
3.7 TlocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHuUs OCIIEN0BATEIHLHOCTEN
3.8 Apudmerrnueckasi 1 reoMeTpruecKas nporpeccuu. @opMysa cI0KHBIX MPOLEHTOB
4 Hauana maremaTHiyeckoro aHaimsa
4.1 [IpousBoanas ¢hynkuuu. [Ipon3BoHbIE SMeMEHTAPHBIX (PYHKIHMN
492 [TpumeHeHue MPOM3BOJHOM K MCCIeIOBaHUIO (DYHKIMH Ha MOHOTOHHOCTH M SKCTpeMyMbl. HaxokeHrne HanOobIero 1 HAaMMEHBIIETO 3HAYCHUS
(yHKIMHU HA OTpe3Ke
4.3 IlepBooOpa3snas. MHTerpain
5 MHoecTBa U JIOTUKa
5.1 MHoXecTBO, onepaluy HaJ MHOXecTBaMu. Jluarpammel Ditepa — 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-METOANUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TIPOLECCA
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: anre6pa U Hayajga MaTeMaTHYeCKOro aHaiusa, reomerpusi. ['eomerpus. ba3oBeiii ypoBeHb: 10 Kiacc: METOAMYECKOE
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 W KOHTPOJIbHBIE paboThiio anredpe u reomerpuu s 10 k. (pasHOYpOBHEBBIE
nunakTudeckue marepuansl). M.: Unekca, 2017.
3. Matemaruka: anredpa U Hayana MaTeMaTUYeCKOro aHanu3a, reomerpus. 10 knacc. CaMmocTosTeNnbHbIE U KOHTPOJIbHBIE paboThl (yrinyOnénnsiil) / 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 ¢ oTBeTaMu 1o MmateMaTtke Bee 3amanust «3akpbIThlii cerMmeHT». ba3oBblii n npoduinbHblil ypoBHH. 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 YIBPUCTUYCCKUE OJTMMITHAJIBI II0 MAaTEMaTHKE http://www.eidos.ru/olymp/mathem/index.htm
3. WHdopMaIimoHHO-TIOUCKOBAs cUCTeMa «3a1aum» http://zadachi.mccme.ru/easy
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KoHkypcHbIC 3a/1aui 110 MAaTEeMAaTHKE: CIIPABOYHUK U METO/IbI PEIICHHSI http://mschool.kubsu.ru/cdo/shabitur/kniga/tit.ntm

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 MaTeMaTUKE
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