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INOACHUTEJIBHASA 3AIINCKA

['eomerpust siBisieTcs OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHErO
oOmiero oOpa3oBaHus, TaK KaK OO0ECHEYMBACT BO3MOXKHOCTh HW3YUYCHHS
JUCHUIUIMH ~ €CTECTBEHHO-HAyYHOW  HANpaBI€HHOCTH M MPEIMETOB
ryMaHuTapHoro 1mukia. [lockonbky jJoruueckoe MplluieHue, GopMupyemMoe npu
M3YyUYCHUH  OOy4YarOlMMHCS  TOHSATUUHBIX  OCHOB  TIE€OMETpUH,  TPHU
J0Ka3aTeJIbCTBE TEOPEM U MOCTPOCHHUH LIETIOYKH JIOTUYECKUX YTBEPKICHUN MTPU
PEIICHUH T€OMETPUUYECKUX 3aJ1ay, YMEHHUE BbIABUTATh U OMPOBEPraTh TMIOTE3bI
HEIOCPEJICTBEHHO MCIOJIB3YIOTCS IPU PELIEHUHU 337a4 €CTECTBEHHO-HAYYHOI'O
[IUKJIA, B YACTHOCTHU (PU3MUECKUX 3a/ad.

[lenp ocBoeHWst mporpammbl  ydueOHOro Kypca «l'eomerpusi» Ha
yrayOnéHHOM  ypOBHE —  pa3BUTHE  WHIUBUIYAIbHBIX  CIIOCOOHOCTEH
oOy4Jaronmxcss Mpyu W3YYEHUU TEOMETPHM, KaK COCTAaBJISIOLIECH MNpPEeIMETHON
obnactu «Marematuka U uUHpOpMaTHKa» dYepe3 obOecreueHrne BO3MOKHOCTHU
pUOOPETEHUSI U UCIIOJIb30BaHUsL O0Jiee IMIyOOKHMX M€OMETPUUYECKHX 3HAHUW U
JNEUCTBUN, CHEHU(PUYHBIX TEOMETPUHM, W HEOOXOIUMBIX I YCIEIIHOTO
npodeCCUOHAILHOTO  O00pa3oBaHUs,  CBSI3aHHOTO C  KCIOJIb30BAaHUEM
MaTEeMaTUKH.

[IpuopuTeTHBIMU 3aa4aMu Kypca T€OMETpUH Ha YriyOJI€HHOM YPOBHE,
PACIIMPSIONIMMH M YCUIUBAIOIIUMHE Kypc 0a30BOTO YPOBHS, SIBJISFOTCSI:

paclIMpeHrue MPeICTaBICHUs] O TEOMETPUH KaK 4acTH MUPOBOU KYJIbTYpPbI
1 (P OPMHUPOBAHHUE OCO3HAHUS B3aUMOCBSI3H F€OMETPHUH C OKPYKAKOIIUM MUPOM;

dbopMHpoBaHUE TPEACTaBICHUS O MPOCTPAHCTBEHHBIX (UTypax Kak o
BAKHEUIIUX MAaTEMAaTHUYECKUX MOJIENAX, MO3BOJSIOIIMX ONUCHIBATh U U3y4aTh
pa3Hble SIBJICHUS OKPYXKAIOIIETO MHUpa, 3HAHWE MOHATUHHOrO amnmapara Io
pazneny «CtepeoMeTpusy y4eOHOro Kypca reOMETpUH;

dbopMHpOBaHUE  yYMEHHUS  BIIaJeTh  OCHOBHBIMH  TOHATUSIMH O
MIPOCTPAHCTBEHHBIX (PUTYypax M MX OCHOBHBIMH CBOMCTBAaMH, 3HAHHE TEOPEM,
dbopMyn U YMEHHE WX MPUMEHSATh, YMEHUsS JOKA3hIBaTh TEOPEMbI U HAXOIUTh
HECTaHJapTHbIE CIIOCOOBI pEUICHUS 3a]1ay;

dbopMHEpOBaHUEe YyMEHHUS pACIO3HABaThH Ha YepTekaX, MOJEISAX U B
pealbHOM MHUPE MHOTOIPAHHUKM M Tejla BpalleHus, KOHCTPYHpPOBATh
reOMETPUYECKHUE MOJCIIN;

(dbopmupoBaHue MOHUMAaHUS BO3MOKHOCTH aKCHOMATUYECKOTO
IIOCTPOEHUSI MAaTEMaTUYECKUX TEOpHil, (OPMUPOBAHHE IMOHUMAHUSA POJIU
aKCHMOMATHKH MPY MPOBEJICHUH PACCYKICHUN;



(dbopMHpoBaHUE YMEHUS BJIaJIETh METOJAMH JIOKA3aTENIbCTB U aJITOPUTMOB
pELIeHMs, YMEHUSI UX MPUMEHATh, IPOBOJUTH JOKA3aTeJIbHbIE PACCYKJIEHUS B
XOJIE PpEIICHHS CTEPEOMETPUYECKUX 3ajJad U 33Ja4 C [PAKTUYECKUM
comepkaHueM,  (GOpPMHpPOBAHHWE  MPEACTaBICHUS O  HEOOXOJMMOCTH
JI0Ka3aTeNbCTB TMPU OOOCHOBAHMHM MAaTEMAaTHYECKUX YTBEPKICHUM U POIU
aKCOMAaTUKH B TIPOBEJCHUU JIETyKTUBHBIX PACCYKIACHUM;

pa3BUTHE U COBEPIICHCTBOBAHHE WHTEIJIEKTYAJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEM oOyyarommxcs, MO3HABATEIbLHON AKTHUBHOCTH,
UCCIIEIOBATENIbCKUX YMEHUM, KPUTUUHOCTUA MBIIUIEHUS, UHTEPECa K U3YUYEHUIO
reOMETPUH;

dbopmupoBaHue GyHKIIMOHATBHOM IPaMOTHOCTH, pEIEeBaHTHOM
r€OMETPUU: YMEHHMsI Paclo3HaBaTh NPOSBICHUS TEOMETPUUYECKUX TMOHSATHUH,
OOBEKTOB M 3aKOHOMEPHOCTEW B pPEAIbHBIX MXKU3HEHHBIX CHTYyalUUsAX M MPHU
U3YYEHUH JIPYTUX YYEOHBIX TMPEAMETOB, IMPOSIBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, MOJEIMPOBaHUSl pealbHBIX CHUTyalud, HCCIEAOBAHUS
MIOCTPOEHHBIX MOJIETIEN, MHTEPIPETALUN ITOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJIepKaTeIbHBIMU JIMHUSIMU y4eOHOro Kypca «l'eomeTpusi»
B 10-11 knaccax sBustorcsi: «lIpsiMple M IJIOCKOCTH B MPOCTPAHCTBEY,
«MHororpannukmn», «Tema BpawmeHus», «BeKTOppl U KOOpAHWHATHI B
MIPOCTPAHCTBEY, «JBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBanHoe Bo ®I'OC COO tpebGoBaHHE «YMETh ONEPUPOBATH
MOHATUSMIY», PEJICBAHTHBIMU TE€OMETPUH Ha YTIIyOJIEHHOM ypOBHE OOy4YEHUS B
10—-11 knmaccax, OTHOCUTCS] KO BCEM COJIEpKATEIbHBIM JJUHUSAM y4eOHOT 0 Kypca,
a (QopmMHupoBaHHE JOTMYECKUX YMEHHH pACTIPEAENsIeTCS HE TOJIBKO IO
collepKaTelIbHbIM JIMHUAM, HO HW 10 Tojmam oOyuenus. CoxaepxaHue
o0pa30oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM  pPE3yJIbTaTaM  OCBOCHHS
®denepanbHOl paboueil MporpaMMbl, paclpeiesi€HHBIM 0 TojaM OOy4eHHS,
CTPYKTYPUPOBAHO  TakuM  oOpa3oM, 4YTOObBI KO BCEM  OCHOBHBIM,
MPUHITMITHATBHBIM BOIMIPOCcaM 00ydYaronuecs o0paliaiuch HEOJIHOKPATHO. DTO
MO3BOJISIET OpPraHU30BAaTh OBJIAJICHUE T'€OMETPUUYECKUMH TMOHATUSIMU U
HaBBIKAMH TIOCJICJIOBATEILHO M TOCTYIMATEIbHO, C COOJIOJCHUEM MPUHITUIIA
MIPEEMCTBEHHOCTH, a HOBbIE 3HAaHUA BKIIOYATh B OOL[YI0 CHUCTEMY
T€OMETPUYECKUX MPEACTABICHUN OOYyJaronuxcs, pacmupsisi U yrioyomss eé,
o0pa3ysl MpOYHbIE MHOKECTBEHHbIE CBA3H.

[lepexon K M3yYEHUIO FTEOMETPUN Ha YTITyOJEHHOM YPOBHE NIO3BOJISIET:

co3garh ycioBus i guddepeHnManii  00y4deHUs, IOCTPOCHHUS
WHIUBUIYAIbHBIX 00pa30BaTENbHBIX MPOrpaMM, OOECHEUUTh YIIyOJIEHHOE
U3y4eHHE TeOMETPHUH KaK COCTaBJIstolIel yueOHoro nmpeamera «MaTtemaTukay;



MOJIFOTOBUTHh OOYYAIOIIUXCS K TPOJOJDKEHUIO M3YUYEHUsS MAaTEMaTHUKH C
y4€ToMm BbIOOpa Oynymieit npodeccun, odecrieunBas TPEEeMCTBEHHOCTh MEXKTY
oO1uM U podeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHoro kypca «l'eomerpusi» Ha yriayOJn€HHOM YpPOBHE

orBoauTcs 204 gaca: B 10 kiracce — 102 gaca (3 gaca B Henento), B 11 kiracce —
102 gaca (3 yaca B HEJIEIIIO).



COIAEPXAHUE OBYUYEHUA
10 KJTACC

IIpsiMmble ¥ IJIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE MOHATUA cTepeoMeTpuu. Touka, mnpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 akKCHMOMaTUYECKOM IOCTPOEHUH CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPUHU U CIICICTBUSA U3 HUX.

B3anmHOe pacnosiokeHHe NPSIMBIX B IPOCTPAHCTBE: MEPECEKAIOLIUECH,
IapajulesIbHble U CKpeluBarommecs npsmelie. IIpu3Haku ckpemuBarommxcs
npsAmeiX. [lapamienpHOCTP TOPSAMBIX M IUIOCKOCTEM B MPOCTPAHCTBE:
IapajulesIbHbIe MpPsSMbIE B IIPOCTPAHCTBE, NAPALICIBHOCTb TPEX MPSAMBIX,
MapajuleIbHOCTh MPSAMOW M IUIOCKOCTU. [lapaimenpHO€ M LEHTpaabHOE
NpOEKTUpOBaHUE, n300pakeHue ¢uryp. OCHOBHBIE CBOWCTBA MapajlieIbHOIO
npoekThupoBanus. M3o0paxkenue ¢uryp B mapamiedbHON MPOEKUUU. YTIbI C
COHAIIPABJICHHBIMA CTOPOHAMH, YIOJl MEXIy HpPSAMBIMA B HPOCTPAHCTBE.
ITapannenbHOCTh  IJIOCKOCTEH:  MapajlIeJbHbIE  IJIOCKOCTH,  CBOWCTBA
napajienbHbIX IUIocKocTed. Ilpocreiiine npocTpaHCTBEHHbIE (UIYphl Ha
IJIOCKOCTU: TETPa3p, MapaJlIEICIUIIE ], IOCTPOCHUE CEYCHUN.

[leprieHIUKYISIPHOCTH IPSIMOM U INTIOCKOCTH: NEPIEHAUKYJIIIPHBIE ITPSMBIE
B IIPOCTPAHCTBE, IPSIMBIC MapAJIEIbHBIE U NEPIECHAUKYISAPHBIE K IUIOCKOCTH,
MIPU3HAK NEPHNEHAUKYJIAPHOCTA NPSIMOM M IUIOCKOCTH, TE€OPEMA O MPSIMOMN
IIEPIICHIUKYJIAPHON IIJIOCKOCTH. OpTtoronansHoe IIPOCKTUPOBAHHUE.
IleprieHIUKYNSIp W HAKJIOHHBIE: PACCTOSHUE OT TOYKH JO IUIOCKOCTH,
paccTosiHue OT MNPSIMOW JO IJIOCKOCTH, MPOEKUus (Urypbl Ha IUIOCKOCTD.
[leprieHIUKYISPHOCTh IUIOCKOCTEM: NPU3HAK NEPHEHIUKYJAPHOCTH JBYX
IocKocTer. Teopema o TpEX NMePHEHIUKYISAPaXx.

VYTIbl B IPOCTPAHCTBE: YIOJl MEXAY NPAMOU U IIIOCKOCTHIO, IBYTPAaHHbBIN
yroJl, JIMHEMHBIA YTOJ JBYTPAaHHOIO yryia. TpEXTpaHHBIA W MHOTOTPAaHHBIE
yrael. CBOMCTBA IJIOCKUX YIVIOB MHOTOTpaHHOro yria. CBOWCTBA IUIOCKHX U
JIBYI'PAHHBIX YTJIOB TPEXTPAHHOIO yryia. TeopeMbl KOCHHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO yIJIa.

MHOrorpaHHuKH

Buabl MHOrOrpaHHUKOB, pa3BEPTKA MHOrOrpaHHuka. [Ipusma: n-yronpHas
npu3Ma, mpsMas W HAKIOHHAs TpPU3MbI, OOKOBas M TOJIHAg MOBEPXHOCTh
npusMsbl. [lapamenenunen, TpsSAMOYTOJIbHBINA MAPAIUICIICIIUIIE U €r0 CBOMCTBA.
Kparuaiimmne myTM Ha MOBEPXHOCTM MHOTOrpaHHUKa. Teopema Ousepa.
[IpoctpanctBennas teopema I[ludaropa. [Mupamuna: n-yrompHas nupamuna,



npaBwibHas U yceu€HHas nupamuabl. CBoiicTBa pébep M OOKOBBIX TIpaHei
NpaBUIbHOW nupaMubl. [I[paBUiibHBIE MHOTOTPAaHHUKW: MPaBUIIbHAA NPU3Ma U
[IpaBWIbHAs NMpaMHUa, NPAaBWIbHAs TPEYroJjbHAs NMHUPAMUIA U NPABUIIBHBIN
TeTrpa’ap, KyO0. IlpencraBieHue o NpaBWIBHBIX MHOTOTPAHHUKAX: OKTa’Jp,
JNOEKad AP U UKOCADIP.

Brluncnenue 3J1eMEHTOB MHOTOTPAHHHUKOB: péEOpa, auaroHaidu, YTJbl.
[Tnomans OGOKOBOW MOBEPXHOCTH M TOJHOW MOBEPXHOCTH MPSIMOW TMPHU3MBI,
IUIOLIAJh OCHOBAHMM, TeopemMa O OOKOBOMl MOBEPXHOCTH MNPSAMON MPU3MBI.
[Tnomans OOKOBOW MOBEPXHOCTH M TOBEPXHOCTH MPABUILHOW THUPAMUJIbI,
TeopemMa O IUIOLIAAN YCEUYEHHOU ITUPaAMU/IBI.

CummMmeTpus B MNPOCTPAHCTBE. OJIEMEHTHl CHUMMETPUU MPABUIbHBIX
MHOTOTpaHHUKOB. CUMMETpHsSI B NPaBWIBHOM MHOIOTPAHHUKE: CUMMETPUS
napajulesIenunea, CAMMETPUSl NIPABWIBHBIX NPHU3M, CUMMETPHS INPABUIBHON
IAPaMUBI.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOpP B NMPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOPHI KOJUIMHEAPHBIC, COHANPABJIEHHBIE W IPOTUBOIOJIOKHO
HalpaBJICHHbIE BEKTOpPbL. PaBEeHCTBO BEKTOpPOB. JIEWCTBHUS C BEKTOpPaMH:
CJIO)KEHHE W BBIYUTAHUE BEKTOPOB, CyMMa HECKOJIBKHX BEKTOPOB, YMHOKECHHE
BeKTOpa Ha uyucio. CBoicTBa CIIOKEHHS BEKTOpOB. CBOMCTBA YMHOXXEHHS
BeKTOpa Ha yucno. IloHarne  kKomIuiaHapHble  BeKTOpbl.  [Ipu3Hak
KOMIUIAHApPHOCTH TpEX BeKTOpoB. lIpaBuno mnapamnenenunena. Teopema o
Pa30KEHUHU BEKTOpa I10 TPEM HEKOMIUIaHApHbIM BekTopam. IIpsmoyrosnbHas
cucTteMa KoopAuHAaT B mpocTtpaHcTBe. KoopnaunHatel BekTopa. CBA3b MEXIY
KOOPAMHATAMHA BEKTOPA M KOOPAMHATAMU TOYEK. YTOJ MEXKJIYy BEKTOpPaMH.
CkansipHOE IPOU3BENECHUE BEKTOPOB.

11 KUIIACC

Tena Bpamenust

[Tonatus: nWIMHApPUYECKass TMOBEPXHOCTh, KOHWYECKasi IMOBEPXHOCTb,
chepudeckas MOBEPXHOCTh, OOpasylomue MoBepXxHOCTeH. Tenma BpalmieHwHs:
IWINHAP, KOHYC, YCEUEHHBIM KOHyC, cdepa, map. BzaumHoe pacrnonoxeHue
chepsl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0OpaxkeHue Temn
BpalieHus Ha riockoctu. Pa3BépTka munuHapa u konyca. Cummerpus cepol u
mapa.

O6béMm. OcHoBHBIE cBoMcTBa 00bEMOB Ten. Teopema 00 00bEMe
MPSIMOYTOJILHOTO Mapaliieyenumnena u ciueactsus u3 He€. OObEM mpsiMoll U



HAKJIOHHOM TMPU3MBbI, IWIMHIApPA, NUpaMuabl M KoHyca. OO0BbEM 1mIapa u
IapOBOr0 CErMEHTA.

KomMOuHanuu Ten BpaiieHus U MHOTOrpaHHUKOB. [Ipu3ma, BrucaHHas B
LIUJMHIpP, ONMUCaHHas OKojo uuiauHapa. Ilepeceuenne cdepbl u 1mapa c
miockocThio. Kacanue mapa u cepsl miockocteto. [ToHsTHE MHOTOTpaHHUKA,
OMKMCAHHOTO OKOJIO c(ephl, chepbl, BOIMCAHHOM B MHOIOTPaHHUK WA TEJO
BpAIlICHUS.

[Tmomaar MOBEPXHOCTH IUIMHApPA, KOHYCa, TUIOMAIb chephl U e€ JyacTei.
ITomobme B mpoctpancTBe. OTHOImIEHHE OOBEMOB, ILIOIIAJCH IMOBEPXHOCTEH
nono6usix Guryp. [IpeoOpazoBanue nmomobusi, romorerus. Permenue 3aaad Ha
ITIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue cedyeHUil MHOTOTPAHHUKOB M TENl BpAIICHUS: CEUYCHUS
UMIMHIpa (MapajiieIbHO M MEPHEHAMKYISIPHO OCH), CEUEeHHUS KOHyca
(mapasienbHble OCHOBAHHMIO W TPOXOJAIIME Yepe3 BEpIIMHY), CEUCHHUs Iapa,
METOJIbl TIOCTPOEHUSI CEUYEHUW: METOJ  CJIEIOB, METOJ BHYTPEHHErO
MIPOEKTUPOBAHUS, METO MIEPEHOCA CEKYLIEN TIIIOCKOCTH.

BekTopbl U KOOPAUHATHI B MIPOCTPAHCTBE

Bektopel B mnpocTtpaHcTBe. Omnepauuu Haja BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBONMCTBAa BEKTOPHOro yMHOXeHus. [IpsimoyrosbHas
CUCTEMa KOOpJAMHAT B mpocTpaHcTBe. KoopauHaTel BekTOopa. PasnoxeHue
BekTopa 10 ©0asucy. KoOopAWHATHO-BEKTOPHBIM METOJ TMPU PELICHUH
F€OMETPUYECKHUX 3a]1a4.

JABUKEeHNS B IPOCTPAHCTBE

JIBmxenus npoctpanctBa. OTobpaxkeHus. /[BrkeHHUsI 1 paBEeHCTBO QUTYD.
OO6mue cBoiicTBa JABMIKEHMM. Buapl JIBWKEHUN: TapauielbHBIA TEPEHOC,
LEHTpaJbHAsl CUMMETPHS, 3€pKalibHas CUMMETPHs, MOBOPOT BOKPYT MHPSIMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



ININIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPUSl» (YIJYBJIEHHBIH YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHKE:

chOPMHUPOBAHHOCTh  TPAXKIAHCKOW  MO3UIMM  OOYyYaromerocss  Kak
AKTUBHOI'O U OTBETCTBEHHOI'O 4JI€HA POCCUUCKOTO OOIIECTBa, MPEACTABICHHUE O
MaTeMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, SIBICHUH,
MpoIeAyp TPaKIaHCKOro OO0IIecTBa (BBIOOPHI, OMPOCHl U JPYroe), YMEHHUE
B3aMMO/JICHCTBOBAaTh C COLMAIbHBIMH HMHCTUTYTAMHU B COOTBETCTBUU C HUX
(GYHKIUSAMY 1 HA3HAUYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOMN TPaXKTAHCKOW MIACHTUYHOCTH, YBOKCHUS
K IPOIIOMY M HACTOSIIEMY POCCUMCKOW MAaTEMAaTUKHU, IEHHOCTHOE OTHOILLICHUE
K JOCTHKEHUSIM POCCHUMCKHX MATEMAaTUKOB W POCCHUMCKONM MAaTeMaTUYECKOU
IIKOJIbI, UCMOJIb30BAHUE ATUX JOCTHXKEHUW B JIPYrUX HayKaX, TEXHOJIOTHUSX,
chepax SKOHOMUKH;

3) 1IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HaHHE JIYXOBHBIX LICHHOCTEH POCCUHCKOTO HapoAa,
c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, HSTUYECKOTO TMOBEJCHUS,
CBSI3aHHOTO C MPAKTUYECKUM TIPUMEHEHUEM JOCTHUKEHUW HAayKH H
NEATENbHOCThIO YYEHOTO, OCO3HAaHMWE JIMYHOTO BKJAaJa B IOCTPOCHUE
YCTONYMBOTO OYAYIIEro;

4) acTeTHYeCcKOe BOCIIUTAHME:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKIIOYasi 3CTETUKY MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1ad, peLIeHn, paccyXIeHUM,
BOCIIPUUMYHMBOCTH K MATEMAaTUUECKUM aCIIEKTaM Pa3JIMUYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BocIUTAHME:

c(hOpMUPOBAHHOCTh YMEHHUSI TPUMEHSITH MAaTEMATHUYECKUE 3HAHUS B
MHTEpEecax 3J0pOBOTO M 0e30macHOro o0pas3a JKW3HHM, OTBETCTBEHHOE
OTHOIIIEHHE K CBOEMY 3JIOPOBBIO (370pOBOE NUTaHHE, COaTaHCUPOBAHHBIM
PEXUM 3aHATUN U OTNbIXA, PETYJspHAs (pu3nUecKas akTUBHOCTD), (U3MUECKOE
COBEPILICHCTBOBAHUE npu 3aHATHUAX CIIOPTHUBHO-03/I0POBUTEIIHLHOM
NEATENBbHOCTBIO;

6) TpynoBoe BocniuTaHue:



TOTOBHOCTh K TPyAy, OCO3HAaHHUE IIEHHOCTH TPYIOJIOOUS, WHTEpPEC K
paznmuuHbiM  chepaM  TPO(PECCHOHATBLHON  JIESITEIBHOCTH, CBSI3aHHBIM  C
MaTEMaTUKOW M €€ TNPUIIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIM BHIOOD
Oynymieit mpodeccun M peanu3oBbIBaTh COOCTBEHHBIE >KU3HECHHBIC IIJIAHBI,
TOTOBHOCTh U CIOCOOHOCTH K  MaTeMaTH4eCcKoMy OOpa3oBaHUIO U
caMOOOpa30BaHUIO Ha MPOTSKEHUM BCEW KWU3HU, FOTOBHOCTh K AKTUBHOMY
YYACTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MaTEMAaTUYECKON HAIIPaBICHHOCTH;

7) 3K0JI0THYecKOoe BOCIIMTAHUE:

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYypbl, MOHUMAaHUE BIUSHUS
COLIMAJIbHO-DKOHOMHYECKUX  MPOIIECCOB HA  COCTOSIHUE MPUPOJHONM U
COIMAIbHOW CpeNbl, OCO3HAHHWE TJI00ATBPHOTO XapakTepa HKOJIOTHICCKUX
npo0sieM, OpUEHTAIM Ha IPUMEHEHUE MAaTEMaTUYECKUX 3HAHUN JUIsSl pEIIeHUS
3a/1a4 B 00JIACTU OKPY’KAIOIIEH Cpelibl, INIAHUPOBAHUE MOCTYIIKOB U OI[EHKH HUX
BO3MOXHBIX MTOCJIEICTBUM TSI OKPYKAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUSI HAyKH M  OOIIECTBEHHOM TMPAKTUKH, TMOHUMaHUE
MaTeMaTUYeCKOM HAayKH Kak c(epbl 4elIOBEYECKOW NEeATeTbHOCTH, ITAloB €&
Pa3BUTUS M 3HAYMMOCTH [JISl Pa3BUTUS IIMBWIM3ALUM, OBJIAJICHUE S3BIKOM
MaTEeMaTUKH W MaTeMAaTHYeCKOW KyJbTYpPOM KaK CPEICTBOM TMO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJISITh MPOCKTHYIO U HCCIIECIOBATEIIBCKYIO JIESITEIHHOCTh
WHIUBUyJTBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

Ilo3naBaTesibHBbIE YHUBEPCAIbHbIE YUeOHbIe 1eliCTBUSA

ba3oBrble Joruyeckue 1eicTBUA:

BBISIBJISITh U XapaKTEPU30BATh CYIECTBEHHBIEC IPU3HAKN MAaTEMaTUYECKUX
OOBEKTOB, TMOHSATHIA, OTHOIICHUH MEXIy TMOHATUAMH, (DOPMYIHUPOBATH
OIpeeIeHUS HNOHATHUH, yCTaHaBIIMBAaTh CYLIECTBEHHbIN pU3HaK
KJaccu(PUKaluuy, OCHOBaHHUS JUisl OO0OOUIEHUS M CpPAaBHEHHsS, KpPUTEPUU
IPOBOIMMOTO aHAIN3a;

BOCIIPUHUMATh, (OpPMYJIUpOBaTb M  NPeoOpa3OBBIBAaTh  CYKJICHHUS:
YTBEPAUTENIbHbIE U OTPULIATENIbHBIE, €JUHUYHBIE, YACTHBIE U 00II1E, YCIOBHBIE,

BBUSIBJIAITH ~ MAaTEMAaTHMYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBA3UM U
NPOTUBOpEUMs B (pakTax, JaHHBIX, HAOTIOACHUSIX U YTBEPKIACHUSX, MTPeiarath
KPUTEPHUU JJIs BBISBIICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;



JenaTh BBIBOABI C HCHOJb30BAHHEM 3aKOHOB JIOTUKH, NEIYKTHUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

IPOBOJINTH CaMOCTOSITEJIbHO JI0Ka3aTeIbCTBA MaTeMaTU4eCKHUX
YTBEpPXKJEHUM (TpsiMble W OT NPOTUBHOTO), BBICTpAWBATh apryMEHTAIIMIO,
MPUBOJAUTh TPUMEPHl M  KOHTPHPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
CY>XJICHUS U BBIBO/IBI;

BBIOMpATh CMOCO0 perieHus yd4eOHOM 3agaur (CpaBHUBATH HECKOJIBKO
BApPUAHTOB  PEIICHMS, BBIOMpATh HauboJiee MOAXOMAMMUN ¢ YIETOM
CaMOCTOSITEIIbHO BbIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarejbcKue 1eHCTBUA:

HCIIOJB30BaTh BOIPOCHI KaK HCCIEOBATEIbCKUNA MHCTPYMEHT IMO3HAHUA,
dbopMynupoBaTh  BONPOCHI, (UKCUpPYIOIIME MPOTUBOpEUHe, Mpodiemy,
yCTaHaBJIMBATh UCKOMOE M JIaHHOE, (DOPMUPOBATH TUIIOTE3Y, APIYMEHTUPOBATh
CBOIO MO3ULIHUI0, MHEHHUE;

MPOBOJIUTH CaMOCTOSITEIILHO CIJIAHUPOBAHHBIN AKCIIEPUMEHT,
MCCJIEIOBAHKUE TI0 YCTAHOBIIEHUIO OCOOCHHOCTEW MAaTeMaTH4eCKOro OOBEKTa,
SBJICHUS, TpOllecca, BBIABICHUIO 3aBUCUMOCTEM MEXIy  OO0BEKTamu,
SIBJICHUSIMU, TIPOLIECCAMM;

CaMOCTOSITENIbHO (hOPMYJIMPOBATH O0OOIIEHUSI U BBIBOBI 110 pe3ysibTaTaM
MPOBEAEHHOTO HAONIOJICHUS, UCCJIEAOBaHUS, OILICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUIA;

MIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE IMPOIECCA, a TAKXKE BBIJIBUTATH
IPEATOJIOAKEHNS O €r0 Pa3BUTHH B HOBBIX YCIOBUSAX.

Pabora c nnpopmanueii:

BBISIBIISITh eUIIUTHI MH(DOpPMAIIMU, JAHHBIX, HEOOXOAUMBIX JUIsl OTBETa
Ha BOIPOC U JJIsI PEILICHUS 3a]1auu;

BbIOMpaTh ~ MHGOPMAIMIO W3  HMCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHaJIU3UpPOBaTh, CUCTEMATHU3UPOBATH M HUHTEPIPETUPOBATH HUHGPOPMAIUIO
Pa3TUYHBIX BUJOB U (POPM MPEACTABICHHUS;

CTPYKTYypHpOBaTh MH(OPMAIIHIO, IPEACTABIATh €€ B Pa3IuyHbIX Popmax,
WJLTIOCTPUPOBATH Tpaduuecky;

OIICHUBATH HaJIEKHOCTh uHopMaru 1o CaMOCTOSATENBHO
chOpMyYTUPOBAHHBIM KPUTCPHUSIM.

KoMMyHuKaTHBHBIE YHHBepPCcaJbHbIe YueOHbIE 1elCTBUSA
OOmenmne:
BOCIIPUHUMATh W (QOPMYIHPOBAaTH CYXKICHHUS B COOTBETCTBHU C
YCJIOBUSMHM U LIETSIMH OOIICHHS, ICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY



3pEHHS B YCTHBIX U TUCbMEHHBIX TEKCTAX, JAaBATh MOSICHEHUS IO X0y PELICHHS
3a/1a4yu, KOMMEHTUPOBATh MOJYyUYEHHBIN pPe3yJIbTaT;

B X0J1e 00CYXKICHUS 3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYK/1aeMON TEMBI,
npoOJeMbl, pelaeMol 3aJadyd, BbICKA3bIBaTh HJEH, HALEJICHHbIE HA IOHMCK
pEUIEHNs, COMOCTABJISITh CBOU CYXKIEHHUS C CYXKICHUSMU JIPYTHX YYACTHHUKOB
auanora, 0OHapy>KMBaTh Pa3JIMuMe U CXOJICTBO MO3UIUH, B KOPPEKTHOU (popme
(bopMyTUpPOBaTh PA3HOTIACHS, CBOM BO3PAKEHUS,

NPEACTaBIATh  pe3yJbTaTbl  pEIIeHHUs  3aJadyd,  DKCIEPUMEHTA,
MCCJICIOBAHMSI, TIPOEKTA, CAMOCTOSITEIIPHO BBHIOMPATh (hOpPMAT BBICTYIUICHUS C
y4€TOM 3aJ1a4 Mpe3eHTAIMU U 0COOEHHOCTEN ayAUTOPHUH.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIE NeiCTBUSA

Camoopranusanus:

COCTaBJIATh IUIaH, AITOPUTM PELEHUS 3aJjaui, BbIOUpaTh CIOCO0 pelieHus
C y4€TOM HMEIOIIMXCA PpPEecCypcoB M  COOCTBEHHBIX  BO3MOXKHOCTEM,
apryMEHTHUPOBAaTh M KOPPEKTUPOBATh BApUAHTHl PEUICHUH C y4ETOM HOBOH
uHpopmanuu.

CaMOKOHTPOJIb, IMOLHOHAJIbHBIH MHTEIEKT:

BJaJIeTh HAaBBbIKAMHU [O3HABaTEIbHOM pediieKCUd KaK OCO3HaHUS
COBEpIIAEMBbIX JCHCTBUI W MBICIUTENBHBIX MPOIECCOB, HMX PE3yJbTAaTOB,
BJQJIETh CIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJISL TMpollecca W pesyibTaTa
pElIeHUs] MaTEMaTUYECKOM 3a1auH;

NPEeIBUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTH MPH PEIICHUH
3aJaud, BHOCHUTh KOPPEKTHBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX
0OCTOSTENbCTB, ITaHHBIX, HAMJIEHHBIX OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJibTaTa LEJId M YCIOBUAM, OOBACHATH
OPUYUHBl JIOCTM)KEHUS WM HEJOCTHKEHHUS PE3yJIbTaTOB JESTENIbHOCTH,
HAXOIWUTh OMIMOKY, 1aBaTh OIIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMmecTHast 1eATEJIbHOCTD:

NOHMMAaTh W HWCIONB30BaTh  MPEUMYIECTBA  KOMAaHIHOW U
WHAMBUAYaIbHONH pabOThl MpU pelIeHHHd Y4eOHbIX 3ahad, MPUHUMATH IIelb
COBMECTHOM NIeATEeNbHOCTH, IUIAHUPOBATh OpPraHU3allMI0 COBMECTHOW paboTHI,
pacnpenensats Buabsl paboT, JOroBapuBaThCs, 0OOCYKIaTh MPOIIECC U Pe3ybTar
paboThI, 000011aTh MHEHHUS HECKOIBKHX JIFOJICH;

y4acTBOBaTh B IPYIIOBBIX (popmax paboTsl (00CYXI€HHs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U HWHBIE), BBINOJHATH CBOIO 4YacTb pabOTBl U
KOOPJMHUPOBATh CBOW JEUCTBUS C IPYTHMMH YI€HAMH KOMAaH[IbI, OIIEHHWBATH



KayeCcTBO  CBOET0  BKJIaJa B  OOWMHA  TPOAYKT 1O  KPUTEPHSIM,
c(hopMyIMpPOBaHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

NPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOydaromuiicss HayIuTCs:

CBOOOJHO OMEpPUPOBATH OCHOBHBIMH TOHITHSAMHU CTEPEOMETPUU TIPU
pENIeHUH 3324 U MTPOBEJACHUHN MaTEeMaTHUYECKUX PACCYKIICHUI;
MPUMEHSATH aKCUOMBI CTEPEOMETPHH | CJICJICTBHSI U3 HUX MPHU PEIICHUH
r€OMETPUYECKUX 3a]1aY;

KJIaCCU(UIIMPOBATH B3aUMHOE PACIONIOKEHUE TPSAMBIX B IPOCTPAHCTBE,
TUIOCKOCTEH B MMPOCTPAHCTBE, MPSMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;
CBOOOJTHO OINEPUPOBATH IMOHATHUSMH, CBS3aHHBIMH C VyIJIaMH B
MPOCTPAHCTBE: MEXKAY MPSAMBIMUA B MPOCTPAHCTBE, MEXKIAY MPAMOU H
TUIOCKOCTBIO;

CBOOOTHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPaHHUKAMU;
CBOOOJHO pacno3HaBaTb OCHOBHBIE BUbl MHOTOIPAHHHUKOB (IIPU3MA,
nipamMuzia, MPSMOYTOIBHBINA MapajuieNenume, Ky0);
KJaccu(UIMPOBAaTh MHOTOTPAaHHUKM, BBIOMpasi OCHOBaHUA s
KJ1accu(uKaluu;

CBOOOJHO OMEPUPOBATH TMOHSATUSMH, CBSI3aHHBIMH C CEUEHUEM
MHOTOTPaHHHUKOB TTIOCKOCTHIO;

BBITIOJIHATh ~ TNapajiesibHOE,  I[EHTPaJbHOE W OPTOTOHAIBHOE
NPOCKTHUPOBaHUE (UTYp HA TUIOCKOCTh, BBIMOIHATH H300paKEHUS
¢buryp Ha TIOCKOCTH;

CTPOUTh  CEUYCHUS  MHOTOTPAHHHMKOB  pAa3IMYHBIMH  METOJIaMH,
BBITIOJIHATH (BBIHOCHBIE) IUIOCKHE YEPTEKU M3 PUCYHKOB TPOCTHIX
00BEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHU3Y;

BBIYHCIIATh IUIONIAIA TOBEPXHOCTEH MHOTOTPAHHHUKOB (Mpu3Ma,
nUpamMmuia), FTEOMETPUUYECKUX Tell C TPUMEHEHUEM (HOPMYIT;

CBOOOJHO OTEpPUPOBATH MOHATUSIMH: CHMMETPUS B MPOCTPAHCTBE,
IIEHTP, OChb M IUIOCKOCTh CHMMETPHUH, IIEHTP, OCb U IUIOCKOCTh
CUMMETPUH PUTYPBHI;

CBOOOJTHO OMEPUPOBATH MOHSTHSIMHU, COOTBETCTBYIOIIUMHU BEKTOpPaM U
KOOpJMHATaM B IIPOCTPAHCTBE;

BBITIOJIHATD JICHCTBUS HAJl BEKTOPAMU;

pemaTth 3aJayd Ha J0Ka3aTelIbCTBO MAaTEeMaTHYECKHX OTHOIICHHHA |
HaXOXXJIEHNE TeOMETPUUCCKUX BEITUYHH, TPUMEHSST N3BECTHBIE METO/IbI



IpPU pELICHHWH MAaTEeMaTUYECKUX 3a7ad IOBBIIIEHHOTO W BBICOKOTO
YPOBHS CI0KHOCTHU,;

IIPUMEHSATH IIPOCTEHUIIINE IIPOrPaAMMHBIE cpeacrna 151
3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHUCTEMBI npu pelIeHUn
CTEPEOMETPUYECKUX 3a/1a4;

U3BJIEKATh, MPEOOPA30BbIBATH U HHTEPIPETUPOBATH HHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUYECKUX (UTypax, MPEJCTaBICHHYIO Ha
YyepTekax U pUCYyHKAX;

NPUMEHATh MOJIyYCHHBIE 3HAHUS HA NPAKTUKE. CpPAaBHUBATh W
aHaJIM3UPOBaTh PEANbHBIE CUTyallud, IPUMEHATh U3yUYEHHBIE MMOHATHS
B TIPOIlECCE TOWCKA PEIICHUS MaTeMaTHYeCKH CHOpMyIHpOBaHHON
npo0JIeMbl, MOJIEIUPOBATh PEalIbHbIE CUTYyallMd Ha A3bIKE T€OMETPUH,
HCCIIEIOBATH ITOCTPOCHHBIE MOJENH c VICTIOJIb30BAHUEM
r€OMETPUYECKUX TOHSATUH W TEOopeM, arrmapara aiareOpbl, pemarh
MPAKTUYECKUE 3a/1a4M, CBSI3AHHBIE C HAXO0XKJICHUEM T'€OMETPUYECKHUX
BEJINYMH;

MMETh TMPEJCTaBICHHUSI 00 OCHOBHBIX dTalax pa3BUTHS T'€OMETPUM KaK
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHIA.

K koniy 11 kiaacca oOydaromuiicss HayquTCs:

CBOOOJTHO OMEpPUPOBAThH MOHATUSIMU, CBSI3aHHBIMU C IMJIMHIPHUYECKOM,
KOHUYECKOH M CHEpPUYECKON TMOBEPXHOCTSAMHU, OOBACHATH CIIOCOOBI
MOy YCHHUS;

ONEPUPOBATh TIOHATHUSMH, CBSI3aHHBIMH C TeJlaMHd  BpaIllCHUS:
HUIMHIPOM, KOHYCOM, c(hepoii U ImapoM;

pacro3HaBaTh Telna BpalleHus (MWIWHADP, KOHYC, cepa w map) u
OOBSCHATH CIIOCOOBI TTOJTYICHHS TEJT BPAIICHUS;

KJ1acCU(UIIMPOBATH B3aUMHOE PACIIONIOkKEHUE C(hHEephl U MIIOCKOCTH;
BBIYHCIIATh BEIMYUHBI JIEMEHTOB MHOTOTPAHHUKOB M TEJI BPAICHUS,
00BEMBI U TUIOIAN TTOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ BPAIICHUS,
TCOMETPUYECKUX TEJN ¢ TPUMEHEeHneM (hopmyir;

CBOOOJHO OMEPUPOBATH MOHATHUSIMH, CBS3aHHBIMH C KOMOWHAITUSIMU
TeT BpAIIEHHWS W MHOTOTPAHHHUKOB: MHOTOTPAaHHWK, BIHMCAHHBIA B
cdepy 1 onmucaHHBIN 0KoJI0 cdepsl, chepa, BMUCAHHAS B MHOTOTPaHHUK
WIIN TEJIO BPAICHUS;

BBIYHCIIATh COOTHOIICHUS MEXAY IUIOMAAIMA TIOBEPXHOCTEH W
00BbEMaMH 110JI00HBIX TEI;



n300pakaTh u3y4yaemble (PUTYpbHI, BBIMOJIHATH (BBIHOCHBIE) ILIOCKHE
YEepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTb CEYCHHUs TEJI BPALLCHU;

U3BJIEKaTh, MHTEPIPETUPOBATH U IMPE0OpPa3OBbIBATH MH(OPMALUIO O
NPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTypax, NMPEeACTaBICHHYIO Ha
YyepTeKax U pUCyHKax;

CBOOOJIHO OIIEPUPOBATH IMOHATUEM BEKTOP B IPOCTPAHCTBE;

BBIIIOJIHATH ONIEpAllU HAJl BEKTOPaMU;

3a/1aBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPMHAT;
pelarb TEOMETPUYECKHE 3aJadyd HAa BBIYUCICHHE YIJIOB MEXIY
NPSMBIMA M IIOCKOCTSMH, BBIYMCJIIEHHE PACCTOSHUM OT TOYKH 10
IUIOCKOCTH, B LIEJIOM, Ha IPUMEHEHHE BEKTOPHO-KOOPAMHATHOIO
METOJIa IIPU PELICHUY;

CBOOOJHO OMEPUPOBATH TMOHATUSIMH, CBSI3aHHBIMU C JIBIDKCHHEM B
MPOCTPAHCTBE, 3HATh CBOKMCTBA JIBUKECHHUIA;

BBIMOJHATh H300pa)KEHUS MHOTOTPAHHUKOB W TeJl BpallleHus Npu
apajuieIbHOM IIEPEHOCE, LEHTPAIBbHOU CHUMMETPUHU, 3€pPKaJIbHOM
CUMMETPUH, IPU TIOBOPOTE BOKPYT NMPSAMOM, TpeoOpa3oBaHus 1010015,
CTPOUTh CEUYEHUS MHOTOTPAaHHUKOB M TEJl BpALICHUA: CEUYCHHS
HUIMHApa (Mapajuie]bHO U MEPHEHANKYISIPHO OCH), CEUYEHHsI KOHYyca
(mapasienbHble OCHOBAHUIO U MPOXOMSIINE YepEe3 BEPIINHY), CEUEHUs
mapa;

UCIIOJIb30BATh METOBI IOCTPOCHUS CEYEHUW: METOJ CJIEI0B, METOJ
BHYTPEHHETO IIPOEKTUPOBAHMS, METOJ MIEPEHOCA CEKYLIEN TIIIOCKOCTH;
JIOKa3bIBaTh FT€OMETPUYECKUE YTBEPKICHUS,

MIPUMEHSATh T€OMETPUUECKUE (PAKThI 71l PELIEHUSI CTEPEOMETPUUECKUX
3a/1a4, NPEANOJararliuX HECKOJIBKO I1aroB PEIICHUSA, €CIH YCIIOBHS
MIPUMEHEHUS 3a/1aHbl B IBHOW U HESBHOU (hopMme;

pemaTh 3aJayd Ha JOKa3aTelIbCTBO MAaTEMAaTHYECKMX OTHOILICHUU U
HAXO0KJICHUE T€OMETPUUECKUX BEJIUYUH;

IIPUMEHSITh IIPOTPaMMHBIE CpencTBa u
AIEKTPOHHO-KOMMYHHKAIIMOHHBIE CUCTEMBI npu peneHun
CTEPEOMETPUYECKHX 3a/aY;

IPUMEHATH  IIOJIy4YEHHbIE 3HAHHUS HAa IIPAKTUKE: CpPaBHUBATh,
AHAIM3UpPOBaTh M OLEHUBATh peEaJbHbIC CUTyaluH, IPUMEHATH
U3Y4YECHHBIE [IOHATHS, TEOPEMBI, CBOMCTBA B MPOLIECCE MIOUCKA PELLICHUS
MaTeMaTU4ecKu CQPOPMYIUPOBAHHOM  MpOOJEMBI, MOJEIUPOBATH
peaJIbHBIE CUTYAllMU HA SA3BIKE T€OMETPUU, UCCIEN0BATH ITIOCTPOCHHBIE



MOJENH C HCHOJb30BAHUEM T€OMETPUUYECKUX MOHITUH H TEOPEM,
amnmapara anreOpbl, peliaTh NPAKTUYECKUE 3aJaud, CBSI3aHHBIE C
HaXO0XJICHUEM F€OMETPUUECKUX BEJINYNH;

MMETh TMPEJCTaBICHUSI 00 OCHOBHBIX 3Talax pa3BUTHSA T'€OMETPUM KaK
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KVIACC
Kosan4yecTBo yacos DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U (undgposbie)
n/m | TeM NPOrpamMMbl Bcero Kontpoapueie | - Ipakruteckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypebi
1 BBenenue B ctepeoMeTpuio 23 1
) B3anmuoe pacnonoxxenue 6 1
IPSIMBIX B IPOCTPAHCTBE
3 [TapamienbHOCTB NPSMBIX U 2
IJIOCKOCTEN B IIPOCTPAHCTBE
[lepneHAUKyISIPHOCTH
4 IPSIMBIX U IIJIOCKOCTEHN B 25
IIPOCTPAHCTBE
Vsl 1 paccTOAHUS 16 1
MHororpaHHuKu 7 1
BekTopsl B IpoCTpaHCTBE 12
2 [ToBTOpEHME, 0606meH1:1e " 5 )
cuUcTeMaTu3alus 3HaHUH
OBIIEE KOJIMYECTBO YACOB 102 6 0

I10 ITPOT'PAMME




11 KIJACC

Haumenosanue
Ne

pa3aesioB U TeM
n/n

NPOrpamMMmbl

KoanuyecTBO 4acoB

Bcero

KonTpoabnbie
padoThbI

IpakTnyeckue
padoThbI

DJIeKTPOHHbIE
(undposbie)

oOpa3oBaTejibHbIEC

pecypchl

AHanuTnyeckas
TrCOMETpUS

15

IToBTOpEHME,
00001IeHNE U
cucTeMaTH3amus
3HAHWI

15

O0BéM
MHOI'OTPaHHHMKA

17

4 Tena BpaieHus

24

IImomann
5 IIOBEPXHOCTHU U
00BEMBI KPYTJIBIX TEI

6 JBrmxeHus

[ToBTOpEHHE,
000011IEHE U
CHCTEeMaTH3alUs

3HAHUU

17

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102







ITOYPOYHOE INTAHUPOBAHUME
10 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

Bcero

KonTpoabHbie
padoThbI

IpakTnyeckue
padoThbI

Jlara
U3ydeHust

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTtejibHbIE

pecypchbl

OcHOBHBIE TIpaBUIIA
N300pakeHHsI Ha PUCYHKE
IUTOCKOCTH, MTapaJIIeTIbHBIX
IPSIMBIX (OTPE3KOB),
CepeuHbI OTPE3Ka

[TonsiTHA cTepeomeTpun:
TOYKA, IpsiMasi, INIOCKOCTb,
npocTpancTBO. OCHOBHBIE
npaBuiia N300pakeHus Ha
PHUCYHKE IIJIOCKOCTH,
[apaJUICIbHBIX IPAMBIX

(OTpE3KOB), cepeIMHBI OTpE3Ka

ITonstus: MEepeCCKarommecs

IIJIOCKOCTH, IICPECCKAIOIIUECCA

npsiMast ¥ MI0CKOCTb;
HOJTyTIPOCTPAHCTBO

[NousTus: MEPECCKAIHNECH

IJIOCKOCTH, IICPECCKAIOIIUCCA

npsiMasi ¥ MI0CKOCTb;
HOJIYIIPOCTPAHCTBO




MHOrorpaHHukH,
n300pakeHre NPOCTEHIINX
MIPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIINX 0ObEKTOB

MHOrorpaHHuKH,
n300paxeHue MpoCTEeNIINX
IIPOCTPAHCTBEHHBIX (pUryp,
HECYIIECTBYIOIMNUX O0HEKTOB

AKCHOMBI CTEPEOMETPHUH U
IIEPBBIE CIIEICTBUS U3 HUX

AKCHOMBEI CTCPCOMCTPHH U
MEPBLBIC CIICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPHH U
NIEPBBIC CIIEJICTBHS U3 HUX.
Cnioco0sI 3a/1aHMs IPSIMBIX U
IJIOCKOCTEN B TPOCTPAHCTBE.
O0603Ha4eHUs PSMBIX U
IJIOCKOCTEN

10

N3o0pakeHune ceueHuit
nUpaMU/Ibl, KyOa U IPU3MBI,
KOTOpBIE ITPOXOJAT YEPE3 UX
pEbpa. N3o0paxkenue
HepeceyeHus MOJIy4YeHHbIX
mockocteil. PackpammuBanue
MMOCTPOEHHBIX CEUCHUI
pa3HbIMM LIBETaMU

11

N3o0pakeHue ceueHnit




nUpaMu/ibl, KyOa U pU3MBl,
KOTOPBIE NIPOXOAT Yepe3 ux
p€6pa. Uzobpaxenune
NEPECCUCHUS MOJTYUCHHBIX
mockocreil. PackpammBanue
MOCTPOCHHBIX CEUEHHH
pa3sHBIMU LIBETaMHU

12

N3o0pakenue ceueHuit
MUPAMHUJIBL, KyOa U IPU3MBIL,
KOTOpbIE TPOXOJST Uepe3 Ux
p€6pa. N3obpakeHue
nepeceyeHus MoIyYeHHBIX
mockocteil. PackpammuBanue
MMOCTPOEHHBIX CEUEHUI
pa3HBIMU LIBETAMU

13

N3o0pakeHune ceueHuit
nUpaMU/Ibl, KyOa U IPU3MBI,
KOTOpBIE ITPOXOJAT YEpe3 UX
pEbpa. N3o0paxkenue
HepeceyeHus MOJIy4YeHHbIX
mockocteil. PackpammBanue
MMOCTPOEHHBIX CEUCHUI
pa3HbIMM LIBETaMU

14

Meton cnienoB Ui
MMOCTPOEHUS CEUCHUI

15

Meton cienoB A
MOCTPOEHUS CEUCHUH.




CBolicTBa nepecedeHui
IPSIMBIX U IIJIOCKOCTEN

16

Meron cnenos ais
MOCTPOCHUS CEYCHHIA.
CBolicTBa nepeceyeHuit
MPSIMBIX U IJIOCKOCTEMN

17

ITocTpoeHue ceueHu B
nupamuze, Kyoe 1no Tpém
ToukaM Ha pébpax. Co3zmanue
BBIHOCHBIX YEPTEXKEN U 3aIUCh
1aroB MOCTPOEHUS

18

[Toctpoenue ceueHuii B
nupamujie, Kyoe o Tpém
Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aIuCh
I1aroB MOCTPOEHUS

19

[TocTpoeHue ceueHuii B
nupamue, Kyoe 1no Tpém
ToukaM Ha péopax. Coznanue
BBIHOCHBIX YEPTEXKEH M 3aIHCh
IIarOB MTOCTPOSHHSI

20

ITocTpoeHue ceueHui B
nupamuze, Kyoe 1no Tpém
ToukaM Ha pébpax. Co3zmanue
BBIHOCHBIX YEPTEXKEN U 3aIUCh
1aroB MOCTPOEHUS

21

IToBTOpEHME MIIAHUMETPHH:




Teopema o
HPONOPLHUOHATIBHBIX
otpeskax. [logoOue
TPEYroJIbHUKOB

22

IToBTOpEHME IIAHUMETPUU:
Teopema Menenas. Pacuertsl B
CEYEHHUSX Ha BBIHOCHBIX
yeprexax. Mcropus pazsurus
IUTAHUMETPUH U
CTEPEOMETPUN

23

Konrponbnas padora
" AKCUOMBI CTEPEOMETPUH.
Ceuenus"

24

B3anmuoe pacnonoxxenue
IPSIMBIX B IPOCTPAHCTBE.
CkpemumBaromuecs npsimMble.
[Ipu3Haky cKkpenmBarOMMnXCcs
npsaMmeIx. [lapamiensHbie
IpsIMbIE B IPOCTPAHCTBE

25

Teopema o cyliecTBOBaHUU U
€AMHCTBEHHOCTH MPSIMOU
napasieIbHON JaHHOU
IIPSIMOM, IPOXOJAIIEH Yepe3
TOYKY IPOCTPAHCTBA U HE
JIe)Kalle Ha JTaHHOM IIPSAMOU.
JlemMma o nepeceueHnn
MapasyieabHbIX TPSIMBIX




IIIIOCKOCTBIO

26

[TapamiensHOCTB Tpex
npsiMbIX. Teopema o Tpéx
HapajIeNIbHBIX MPSMBIX.
Teopema 0 CKpelBaroIInuXCs
MPAMBIX

27

[TapannensHoe
npoexkTupoBanue. OCHOBHBIE
CBOICTBA MAPAJIIETHLHOTO
IIPOEKTUPOBAHMUSL.
N300pakeHne pa3HbIX GUryp
B [IapAJUIEIBHON MPOEKIINH

28

[HenTpasibHast MpOEKIMA. YTOII
C COHaHpaBJIeHHBIMI/I
CTOPOHAMHU. YTOJ MEXKIY
MPSIMBIMU

29

3amauy Ha I0Ka3aTeabCTBO U
HCCIIEN0BAaHUE, CBI3aHHEIE C
PAacIoIOKEHUEM MIPSIMBIX B
IIPOCTPAHCTBE

30

ITonsTHA: MapauIeIbHOCTD
IIPSIMOM U TNIOCKOCTH B
npocrtpasctse. [Ipusnax
MapaJUIEIbHOCTH NPSAMOU 1
iockocTH. CBolicTBa
[IapaJUIEIbHOCTU NPSAMOU U
IIJIOCKOCTH




31

['eomeTpuueckue 3a1auu Ha
BBIUUCIICHUE U
JI0Ka3aTeIbCTBO, CBA3AHHBIE C
NapajuIeIbHOCTbIO MPSAMBIX U
IJIOCKOCTEN B IIPOCTPAHCTBE

32

[Toctpoenue ceuenus,
IIPOXOJSIIETO Yepe3 JaHHYIO
IIPSIMYIO Ha YepTEkKe U
[apajuIeIbHOrO APYTron
npssMoi. Pacyér oTHoOIIEHUI

33

[TapamienpHas npoexLus,
MIPUMEHEHUE ISl TOCTPOCHUS
cedeHui kyba u
napasienenumnena. CBoucTBa
napajuieJenumnesa u mpu3Mbl

34

[TapannenbHble IOCKOCTH.
[Tpu3Haku napamiebHOCTH
JIBYX IUIOCKOCTEN

35

Teopema o napauIeIbHOCTU U
€IMHCTBEHHOCTH IIJIOCKOCTH,
IIPOXOJSIIEH Yepe3 TOUKY, He
MIPUHAJIEKALLYIO TAaHHON
IJIOCKOCTH U CIICJCTBUS U3
Heé

36

CaolicTBa napauieabHbIX
IUIOCKOCTEH: O
MapajuieTbHOCTH HIPSIMBIX




IepeceyeHus npu
IIEPECEYECHHUH BYX
MapauIeIbHBIX TUIOCKOCTEN
TpeTben

37

CBolicTBa napauiesibHbIX
IUIOCKOCTEH: 00 oTpe3Kax
napajuieIbHbIX MPSMBIX,
3aKIIFOUEHHBIX MEXKIY
napayieTbHbBIMH
TUIOCKOCTSIMU; O TIEPECEUCHHUH
NPSIMOM C IBYMSI
napajuIebHBIMU MJIOCKOCTIMU

38

[ToBTOpEeHME: TEeOpeMa
[Tudaropa Ha MIOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPUS
PSIMOYTOJIBHOTO
TpeyrojbHUKa

40

CgoiicTBa Ky0a u
pSIMOYTOJIBHOTO
napasuieenumneaa

41

Brruncnenue UIMH OTPE3KOB B
Ky0e U psIMOYTOJIbHOM
napaJiesienumne e

42

IlepnieH UKy IAPHOCTD NPSAMOU
1 wiockocTu. ITpusnak
NEPIEHIUKYJIAPHOCTH IPSIMON
Y TUIOCKOCTH




43

IleprieHAMKYISAPHOCTD MPAMOM
1 iockocTu. ITpusnak
MEePNEHANKYISIPHOCTH IPSIMOM
1 IUIOCKOCTH

44

Teopema 0 CylecTBOBaHUM U
€AMHCTBEHHOCTH TPSIMO,
IIPOXOJSIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
NEPIEHAUKYIISAPHON K
IUIOCKOCTH

45

[Inockoctu n
NepHeHANKYIISIPHbIE UM
npsiMble B MHOTOTPaHHHUKAX

46

[Inockoctu n
NepHeHANKYISIPHbIE UM
MpsiMble B MHOTOTPaHHHUKAX

47

[lepnieHauKyIsIp ¥ HAKJIIOHHAS.
[TocTpoenue neprneHuKyspa
13 TOYKH Ha IPSIMYIO

48

[lepnieHauKyIsIp ¥ HAKJIOHHAS.
ITocTpoenue neprneHuKyspa
13 TOYKH Ha IPSIMYIO

49

Teopema o Tpéx
nepreHInKyapax (npsamas u
oOpatHasi)

50

Teopema o Tpéx
NEePIeHIUKYIsIpax (mpsiMast u




oOpatHasi)

51

Yron mexny
CKPEIIMBAIOIIMMUCS TPSIMBIMHU

52

[Torck neprneHaInKyIsIpPHBIX
MPSAMBIX € IOMOLIBIO
MEPIECHINKYIAPHBIX
IJIOCKOCTEM

53

OproronanbHoe
POEKTHUPOBAHUE

54

[TocTpoenne ceueHmii kyoa,
IIPU3MBI, IIPABUIBHOU
MIUPAMHUJIBI C TOMOLIBIO
OpPTOTrOHAJILHOM MPOEKINH

55

[TocTpoenue ceueHmii kyoa,
MPU3MBI, IPABUIBHOMN
MHPaMHUIBI C TOMOIIBIO
OPTOTOHAIBHOW TPOCKIIUH

56

CummeTpusi B IpOCTPAHCTBE
OTHOCHUTEIIBHO TIOCKOCTH.
[ImockocTn cuMMeTpuil B
MHOTOT'PaHHHUKAX

57

IIpusnak
NEPIEHIUKYJIAPHOCTH IPSIMON
Y TUIOCKOCTH KaK CJIEJCTBUE
CUMMETpUHU

58

HpaBI/IHBHHe MHOI'OI'paHHHUKHU.




Pacué€r paccTosiHuii OT TOUKH
JI0 IIJIOCKOCTH

59

IIpaBuIBbHBIE MHOTOTPAHHUKH.
Pacué€r paccTosiHui OT TOUKH
JI0 IIJIOCKOCTH

60

CriocoObl OIyCTHTD
NEePICHANKYISPHIL:
CHUMMETPHSI, CIIBUT TOUKH IO
MapajuIeIbHON NpAMON

61

CnBur 1o HenapayieabHOU
IPSIMOM, U3MEHEHHE
paccTostHuM

62

KonTponbnas pabota
"B3zauMHoOe pacnonoxeHue
MIPSIMBIX U IIJIOCKOCTEMN B
npocTtpaHcTae”

63

IToBTOpEHME: YrOa MEXKIY
MPSIMBIMU Ha TJIOCKOCTH,
TPUTOHOMETPHUSI B
IIPOU3BOJIBHOM TPEYTOJIbHUKE,
TeopeMa KOCUHYCOB

64

IToBTOpEHME: YrOJI MEKIY
CKpCIIUBAOIUMHUCS ITPAMBIMUA
B [IPOCTPAHCTBE

65

['eomeTpuueckue MeTobl
BBIYMCIICHHS YTJIa MEX]TY
MPSIMBIMU B MHOTOT'PAaHHHUKAX




66

JIByrpanssiii yroa. CBoicTBO
JMHEWHBIX YTJIOB IBYTPAHHOTO
yria

67

[lepnieH UKy IsIpHBIE
miockoct. CBoMCTBa
B3aUMHO TIEPIICHIUKYJISIPHBIX
IUIOCKOCTEH

68

[Ipusnak
NEePIEeHIUKYISIPHOCTH
IJIOCKOCTEM; TeOpemMa o
IIPSIMOM TIEPECEUYCHHUS IBYX
IIJIOCKOCTEMN
NEePHEHANKYISIPHBIX TPEThEU
IIJIOCKOCTH

69

IIpssMOyTONBbHBIN
napauenenunen; Kyo;
MU3MEpEHMS, CBOMCTBA
IIPSIMOYTOJIBHOTO
napajulieJenuIe1a

70

Teopema o auaroHamn
PSIMOYTOJIBHOTO
napajvieyenuneaa u
CIICJICTBUE N3 HEE

71

Crepeomerpuueckue u
IIPUKIIaHBIE 3a]1a4H,
CBA3aHHBIC CO B3aUMHbBIM
PacmoI0KEHUEM NPSMBIX U




IIIIOCKOCTHU

72

IToBTOpEHMUE:
CKPELIUBAIOIINECS IPAMBIE,
napaulesIbHbIE IIJIOCKOCTHU B
CTaHIapPTHBIX
MHOTI'OIrpaHHHUKax

73

[Tapa mapanienbHbIX
IUIOCKOCTEH Ha
CKPEIIUBAIOIINXCS MPSIMBIX,
paccTosiHue MEXKITy
CKPEIIMBAIOIIUMUCS TPSIMBIMU
B [IPOCTBIX CUTYaLUSIX

74

PaccrostHuEe OT TOYKH 10
IJIOCKOCTH, PACCTOSTHUE OT
MPsIMOH 10 TIIIOCKOCTH

75

Beruucnenue paccrossHun
MEXKIYy CKPEIIUBAIOIUMUCS
IIPSIMBIMU C TIOMOIIBIO
NEPIEHIUKYIJISPHOU
IUIOCKOCTH

76

TpéxrpanHslii yroi,
HEPAaBEHCTBA IS
TpEeXIpaHHBIX yIioB. Teopema
[Tudaropa, Teopemsr
KOCHHYCOB ¥ CUHYCOB JUIS
TPEXTPAHHOTO yIia

77

OnemMeHTHI chepruuecKoi




Te€OMETPUHU: TEOIE3UUECKUE
JIMHUY Ha 3eMiie

78

KonrponsHas padora "Yrisl u
paccrosiHus"

79

Cucremarusanys 3HaHUN
"MHOrorpaHHuK 1 €ro
3JIEMEHTHI"

80

IInpamupa. Buael nupamu.
[TpaBuiibHas nupamua

81

IIpusma. [Ipssmast u HaKIOHHAS
npusMsbl. [IpaBunbHas npusma

82

[IpssiMoit napasnenenunen,
IIPSIMOYTOJIBHBIN
napaJiesienumnen, Kyo

83

BelITykiible MHOTOTpaHHUKH.
Teopema Ditnepa

84

BblIykiible MHOTOTPaHHUKH.
Teopema Ditnepa.
[IpaBuibHBIE U
IIOJIYIIPaBUJIbHBIE
MHOT'OI'PAaHHUKHU

85

KonrponsHas padora
"MHororpaHHuku"

86

[TonsiTne BekTOpa Ha
IJIOCKOCTH M B TPOCTPAHCTBE

87

CymMa BEKTOpPOB




88

Paznocth BCKTOPOB

89 [TpaBuiio napamienenunena

90 YMHOXKEHHE BEKTOpa Ha
YHUCIIO
PasnosxeHnue BekTopa 1o

91 0a3ucy Tpéx BEKTOPOB, HE
JeKALUX B OJAHOM IIOCKOCTH

92 CxansipHO€ NMPOU3BE/ICHUE

93 Brruncnenue yria Mexmy
BEKTOPAMH B IIPOCTPAHCTBE

94 IIpocreiimne 3anauu ¢
BEKTOpaMH

95 IIpocreiimne 3anauu ¢
BEKTOPaMH

96 [Ipocreiimue 3anaum ¢
BEKTOpaMH

97 [Ipocreiimue 3agauu ¢
BEKTOpaMH

08 O060061IeHNE U
cUCTeMaTHU3alusl 3HAaHHUM

99 O6061eHne u
CUCTeMaTH3aIlHsl 3HAaHHHA

100 Hrorosast KOHTpOIbHASA
pabota

101 Htorosas KOHTpoOJIbHAS




pabota

102

O060061EeHNE U
CUCTEMATH3ALMS 3HAHUN

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

102




11 KIJACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

KonTpoabnbie

Bcero
padoThbI

IpakTnyeckue
padoThbI

Jara
U3ydeHmust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIEC

pecypchl

IToBTOpEHME TEMBI
"KoopauHaTel BEKTOpa Ha
IUIOCKOCTH U B
pocTpaHcTee"”

[ToBTOpEHME TEMBI
"CKaJIsipHOE MPOU3BEICHUE
BEKTOpOB"

[ToBTOpEHNE TEMBI
"Beruncienue yria Mexmy
BEKTOPAaMHU B MPOCTPAHCTBE

"

[ToBTOpEHKE TEMBI
"YpaBHeHHE NPSIMOH,
MPOXOJIAIIEH uepe3 ABe
TOYKH"

VYpaBHEHHE IOCKOCTH,
HOpMaJlb, ypaBHEHNE
IUIOCKOCTH B OTPE3Kax

VYpaBHEHHE IOCKOCTH,
HOpMaJlb, ypaBHEHNE
IUIOCKOCTH B OTPE3Kax




BeKTOpHOC MMPOU3BCACHUC

JInHeHbIE HEPABEHCTBA,
JIMHENHOE
MIpOrpaMMHUpOBaHUE

JIvnHeHbIE HEPABEHCTBA,
JIMHENHOE
MIpOrpaMMHUpOBaHUE

10

AHaIUTHYECKUE METOIBI
pacuéra yria Mexy
PSIMBIMU B
MHOTOI'PaHHHKAX

11

AHaJIUTHYECKHUE METOIBI
pacuéra yria Mexay
IUIOCKOCTSIMU B
MHOTOTpaHHHUKaX

12

dopmyiia pacCTOSHUS OT
TOYKH /10 TJIOCKOCTH B
KOOpJMHATax

13

Haxoxnenue paccrostHuii oT

TOYKH J0 IINIOCKOCTH B KY6€

14

Haxoxnenue pacctostHuii oT

TOYKH JI0 TJIOCKOCTHU B
MIPaBWJIbHON MHUpamMuze

15

KonTponbnas pabota
" AHaUTUYECKas
reomerpus”




16

Ceuenuns MHOT'OT'PAaHHUKOB:
CTaHJApPTHBIC
MHOTI'OI'paHHUKH

17

CeueHusi MHOTOTPAHHUKOB:
METO/I CIIEIOB

18

CeudeHnst MHOTOTPAHHUKOB:
CTaHJApTHBIE MIJIOCKOCTH,
MepeCceUCHUs NPSIMbIX U
MIOCKOCTEH

19

HapannenLHble IpsAMBbIC U
IIJIOCKOCTH: IMapalJICIbHBIC
CCUCHHUA

20

[TapannensHble npsMbIe U
IJIOCKOCTH: pacu€T
OTHOIIIEHUH

21

HapaJ'IJ'IeJ'ILHBIG IpsAMBbIC U
IIJIOCKOCTH: YTJIbI MEXIY
CKpCIIMBAOIINUMHUCAT
MMpAMBbIMHA

22

[lepnenaukynspHbie
IpsIMbIE U TJTIOCKOCTH:
CTaH/apTHbBIE Tapbl
NEPIEHIUKYISIPHBIX
IUIOCKOCTEHN U MPSIMBIX,
CUMMETpUHU
MHOT'OTPAHHUKOB

23

[TeprienuKynsgpHBIC




MPsIMBIE U TJIOCKOCTH:
Teopema O Tpex
NEePIEeHIUKYIIpax

24

[TepnienauKynspHBIC
HpsSMBbIE U TNIOCKOCTH:
BBIUHCIICHUS JITUH B
MHOTOTpaHHHUKaX

25

[ToBTOpEeHwMe: mIomaau
MHOTOYTOJIbHUKOB,
(bopMyTIBI 715 TUTOIIACH,
COO00paKeHUs MOI00us

26

IToBTOpEHuMe: mIomanu
MHOTOYTOJIHUKOB,
(bopMyIIBI 171 TUTOIIAJEH,
CO00pakeHUs Mo00us

27

IToBTOpEHME: UIOMIAAH
MHOTOYTOJIbHUKOB,
dbopMyIIBI 1715 TIOIIAEH,
co00pakeHHs MOA00us

28

IInomanm ceuenmit
MHOT'OIPaHHUKOB: IJIOIIA N
MOBEPXHOCTEH, pa3pe3aHus
Ha 4acTH, COOOpaKeHUs
og00ust

29

[Inomann ceuenuint
MHOTOTPaHHUKOB: TUIOIIA/IA
ITOBEPXHOCTEH, pa3pe3aHust




Ha YaCTH, COOOPaXKCHHUS
nmonoous

30

KonrpomnsHas padora
"[ToBTOpEeHME:
MHOT'OTPaHHMKH, CEYCHUS
MHOT'OIPAaHHUKOB"

31

0O0BéM Tena. O0beEM
PSIMOYTOJIBHOTO
napajuresieumne/a

32

3anaun 00 yABOEHUH Ky0a, O
KBajpatype Ky0a; o
TPHUCEKIIUH yTiia

33

CrepeoMeTrpuueckue 3a1auH,
CBsI3aHHBIE C 00BEMOM
IIPSIMOYTOJIBHOTO
napajuleJenuIe1a

34

[pukmnaguabie 3agaqmn,
CBSI3aHHBIC C BHIYHCIICHUEM
00BEMa NPSAMOYTOJILHOTO
napaJuleenuneaa

35

O0BbEM MpsIMOI TPU3MBI

36

CrepeomeTpuuecKkue 3a/1auy,
CBSI3aHHBIE C BEIYMCIICHUEM
00BEMOB MPSAMOI MPU3MBI

37

[Tpukmnanueie 3ama4m,
CBSI3aHHBIE C 00BLEMOM




MIPSIMOU IIPU3MBI

38

Brruncienue 06bEMOB Tel ¢
MOMOIIBIO OTIPEIeIEHHOTO
uHTerpana. O0bEM
HAKJIOHHOW TIPU3MBI

39

Brrunciienne 006EMOB TEI €
MIOMOIIIBIO OTIPENICTIEHHOTO
uHrerpana. OobpEmM
TTUPAMHU/TBI

40

dopmyna o6bEMa
nupamubl. OTHOLIEHNE
00bEMOB MUPaMHU/T C OOIITUM
yTIIOM

41

dopmyna 00bEMa
nupamusl. OTHOLIEHUE
00bEMOB MUpPaMU/T C OOLITUM
yTI0oM

42

CrepeomMeTpruYeCKHE 3a/1a4u,
CBsI3aHHBIE C 00BEMAMHU
HAKJIOHHOM NPU3MBI

43

CrepeomMeTpruiEeCKHE 3a/1a4u,
CBsI3aHHBIE C 00BEMAMHU
MpaMuU/IbI

44

[Tpuknagneie 3a1a4u 10O
teme "OOBEMEI TEN",
CBsI3aHHBIE C 00BEMOM
HAKJIOHHOM MPU3MBI




45

[TpuknaaHbie 3a7a49u 110
teme "OOBEMBI TENT",
CBS3aHHBIE ¢ 00BEMOM
TTUPAMHU/TBI

46

[Tpumenenue o0BEMOB.
Brruucnenue pacctosHus 10
IJIOCKOCTH

47

KontponbsHas pabota
"O6bEM MHOTOrpaHHUKA"

48

Hunuuapuueckas
MMOBEPXHOCTh, 00pa3yroIue
HWJIAHIPUYECKON
MMOBEPXHOCTH

49

Humunaap. [pamoit
KpYroBOM LUJIMH]IP.
[Inomane moBEpXHOCTH
HAIUHAPA

50

KoHnueckas moBepxHOCTS,
00pa3yroIre KOHMIECKOM
nosepxHoctu. Konyc

51

CeueHne KOHyca
IJIOCKOCTBIO, NapAJIIEIbHOU
IJIOCKOCTH OCHOBAHMSI

52

VY ceu€HHBIN KOHYC.
N306paxeHne KOHyCOB U
YCE4EHHBIX KOHYCOB




53

[Tnomane OOKOBOM
MOBEPXHOCTH U MOJTHON
MTOBEPXHOCTH KOHYCa

54

[Tnomane OOKOBOM
MOBEPXHOCTH U MOJTHON
MTOBEPXHOCTH KOHYCa

55

CrepeomeTpuueckue 3a1auu
Ha J0Ka3aTeIbCTBO U
BBIYUCIICHUEC, ITIOCTPOCHUEM
CEUCHMI IIUIMHIpA, KOHYCa

56

CrepeomMeTpuyecKHe 3a/1a4n
Ha JOKa3aTeIbCTBO U
BBIYMCIICHHUE, TOCTPOCHUEM
CEUCHMI LUIMHIpPA, KOHYCa

57

[Ipuknagneie 3a1a4u,
CBSI3aHHBIE C [IUIUHIPOM

58

[Tpuknagubie 3a1a9H,
CBSI3aHHBIE C IJIMHIPOM

59

Cdepa n map

60

[Tepeceuenue cepsl u mapa
¢ ockocThio. Kacanue
rapa u cepbl IIOCKOCTHIO.
Bun u uzo0pakeHue mapa

61

[Tepeceuenue cepsl u mapa
¢ miockocThio. Kacanue
mapa 1 cepsl IOCKOCTHIO.




Bun u nzo0Opaxkenue mapa

62

VYpaBuenue chepsl.
[Tnomane chepsl u eé
yacTel

63

Cummerpus chepsl 1 mapa

64

CrepeomMeTpruyeCcKHe 3a1a9n
Ha JI0Ka3aTeJIbCTBO U
BBIYHMCIICHUC, CBA3aHHBIC CO
cdepoii u mapom,
MOCTPOCHUEM UX CEUCHHIA
IUIOCKOCTBIO

65

CrepeomeTpuueckue 3a1auu
Ha J0Ka3aTeIbCTBO U
BBIYHMCIICHHE, CBSI3aHHBIE CO
chepoit u mapom,
MMOCTPOEHUEM MX CEUCHUH
IIJIOCKOCTBIO

66

[IpuknagHeie 3a1a4u,
CBsI3aHHBIE CO chepoid 1
1apoM

67

[ToBTOpEHME: OKPYKHOCTH
Ha IUIOCKOCTH, BBIYMCIICHUS
B OKpPY>KHOCTH,
CTaHJapTHBIE MTO100Us

68

Paznuynble KoMOUHALIMU TeEN
BpalICHUs U
MHOT'OI'PAaHHUKOB




69

3agaun o teMe "Tena u
MOBEPXHOCTHU BpalieHus"

70

3anauu no teme "Tena u
MOBEPXHOCTHU BpauieHus"

71

Konrponsnas padora "Tena
Y TIOBEPXHOCTH BpaleHUs"

72

O6weém mumuaapa. Teopema
00 00BéMe npsMOro
UIMHIpA

73

Beruancnenmne o0bEMOB TeI ¢
IIOMOUIBIO ONPENEITIEHHOTO
unTerpana. O6bEM KoHyca

74

[Tnomanu 60k0BOH U
IIOJIHOY ITOBEPXHOCTHU
KOHYycCa

75

CrepeoMeTpriecKre 3a/1a4H,
CBsA3aHHBIC C BBIYUCJIICHUEM
00BEMOB IUITUH/IPA, KOHYCA

76

[IpuknagHeie 3a1a4u 10O
TeMme "OOBEMEL U ILIONIAAN
noBepxHocTen Ten"

77

O0béM 11apa u mapoBOro
cekropa. Teopema 00
00Bséme mapa. [Tnomanp
chepbl. CTepeoMeTprueCKue
3aJ1auu, CBSI3aHHBIC C




BBIYMCIEHHEM 00HEMOB
mapa, mapoBOro CErMeHTa 1
mapoBOro CEKTopa

78

[TpuknaaHbie 3a71a49u 110
teme "OO0BEMEBI TEN",
CBsI3aHHBIE C 00BEMOM IITapa
Y TUIOMIABI0 cephl.
COOTHOIIECHUS MEXTY
TUTOMIA/IIMU TTOBEPXHOCTEH
1 00bEMaMu OOOHBIX TEIl

79

[Togo0HBIE TENA B
npocTtpancTse. M3MeHnenune
00Béma npu noo0uu.
CrtepeoMeTpHUCCKHE 3a/IauH,
CBSI3aHHBIE C BBIUNMCICHUEM
00BEMOB TeJI ¥ IIoImanci
MMOBEPXHOCTEU

80

Kontponbnas pabota
"[Tnomany MOBEpXHOCTH U
00BEMBI KpyTIbIX TET"

81

JIBM>KeHUS MPOCTPAHCTBA.
Orobpaxxenus. [IBuxeHus u
paBeHcTBO uryp. Obuue
CBOWCTBA JBH)KCHUI

82

Buner nBrxeHui:
IapaJuleIbHBIN IEPEHOC,
LEHTpAJIbHAs! CHMMETPHUS,




3epKaJbHasi CHMMETPHS,
MOBOPOT BOKPYT MPAMOI

83

[TpeoOpa3zoBanus mog00Us.
[Tpsmas u chepa Diinepa

84

I'eomeTpuueckue 3a1aun Ha
MIPUMEHEHUE IBUKEHUS

85

KonrponsHas padora
"BekTopsl B IpocTpaHcTBe”

86

O06o0maroriee MOBTOPEHUE
11 monsATHII M1 METONOB
Kypca reomerpun 1011
KJIACCOB, CUCTEMATHU3ALU
3Hanuil: "[lapannensHOCT
IPSIMBIX U IIJIOCKOCTEN B
npocTpaHcTae"

87

O6o0maro1iee MTOBTOPEHHE
11 mOHATUNA 1 METOIOB
Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aI
3HaHui: "BekTopsl B
npocTpaHcTae”

88

O6o6m1aro1iee NOBTOPEHHE
11 nonaTuii u METON0B
Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTU3aLUs
3HaHui: "BekTopsl B
npocTpaHcTae"”




&9

O6o0maroiiee MOBTOPEHHE
11 DOHATUNA 1 METOIOB
Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aI
3HaHuii: "O0beM
MHOTOTrpaHHHKaA"

90

O6o6maroiiee NOBTOPEHHE
11 nonaTuii u METON0B
Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTU3aLUs
3HaHuii: "O0beM
MHOTOrpaHHHUKa"

91

O6o0maroiiee MOBTOPEHHE
11 DOHATUNA 1 METOIOB
Kypca reometrpun 10-11
KJIACCOB, CUCTEMAaTH3aIH
3nanuii: "[lnomanu
MOBEPXHOCTH U 0OBEMBI
KpyTIJbix Ten"

92

Ob6o06maroiee MOBTOPEHHE
11 monsiTHI1 1 METOOB
Kypca reometpun 1011
KJIACCOB, CUCTEMAaTH3aI1s
sHauui: "Ilnomann
MMOBEPXHOCTU U 00BEMBI
KpYyIibIX Ten"

93

Nrtoroas KOHTpoOJIbHAS




pabota

94

NrtoroBas KOHTpoOJIbHAS
pabota

95

[ToBTOpenue, 0600IIEHNE U
CHUCTeMaTU3alus 3HaHUI

96

Hcropus pa3sutus
CTEPEOMETPUH KaK HayKu U
€€ poJib B Pa3BUTHH
COBPEMEHHBIX NH)KEHEPHBIX
U KOMITBIOTEPHBIX
TEXHOJIOTUI

97

Ucropus passurus
CTEPEOMETPUHU KaK HAYKU U
€€ poJib B pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX
Y KOMIIBIOTEPHBIX
TEXHOJIOTHI

98

Hcropus pa3sutns
CTEPEOMETPUH KaK HayKu U
€€ poJib B Pa3BUTHH
COBPEMEHHBIX NH)KEHEPHBIX
U KOMITBIOTEPHBIX
TEXHOJIOTUI

99

Hctopus pa3BuTus
CTEpEOMETPUH KaK HAYKU U
e€ poJib B pa3BUTHU
COBPEMEHHBIX UH)KEHEPHBIX




U KOMIIBIOTEPHBIX
TEXHOJIOTUH

100

Ucropus passurus
CTEPEOMETPUHU KaK HAYKU U
€€ poJib B pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX
Y KOMIIBIOTEPHBIX
TEXHOJIOT I

101

Hcropus pa3sutus
CTEPEOMETPUH KaK HayKu U
€€ poJib B Pa3BUTHH
COBPEMEHHBIX NH)KEHEPHBIX
U KOMITBIOTEPHBIX
TEXHOJIOTUI

102

Ucropus passurus
CTEPEOMETPUHU KaK HAYKU U
€€ poJib B pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX
Y KOMIIBIOTEPHBIX
TEXHOJIOT I

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

102







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMOBI

10 KUIIACC
Kon .
IIpoBepsiemblie NpeAMeTHBIE Pe3yJILTATHI 0CBOEHHS OCHOBHOM
NPOBePsIEMOr0 .
o0pa3oBaTe/IbHOM MPOrpaMMbl CpeaHero o01ero 06pa3oBaHus
pe3yJabTara
7 I'eomerpus
7.1 OnepupoBaTh MOHATUSIMU: TOUKA, MPSMast, MIOCKOCTh
79 [TpuMeHsSTh aKCHOMBI CTEPEOMETPHUH U CIIEJICTBUS U3 HUX IIPU PEUICHUH
' reOMETPUYECKUX 3a/1a
73 OnepupoBaTh MOHATHSIMH: MAPAIENBHOCTh W MEPHIEHIUKYISIPHOCTH
' HPSAMBIX U IDIOCKOCTEN
74 KnaccupunupoBars B3auMHOE PacHoOkKEHUE MPSMBIX U IUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBarh MOHATUAMU: JBYTPAaHHBIN yrojl, TPaHU JBYTPAHHOTO yIJa,
7.5 peOpo  JBYrpaHHOro yria, JUHEWHBIM Yroia JBYTpaHHOIO YIJIa,
rpaJycHas Mepa JByTpaHHOTo yria
76 OnepupoBaTh MOHATHUSMHU: MHOTOTPAHHHMK, BBIMYKIIBIA W HEBBITYKIIbIH
' MHOT'OI'PAaHHMK, 3JIEMEHTbl MHOTOT PaHHUKA, PaBUIIbHBIA MHOTOI'paHHUK
77 Pacrnio3HaBaTh OCHOBHBIE BH/bI MHOTOTPAaHHHMKOB (TIHpamMuaa, MpU3Ma,
' IPSAMOYTOJIBHBIN Mapasuienenumnesn, Kyo)
KnaccupummpoBarh  MHOTOTpaHHUKH, BBIOMpas OCHOBAaHUS  JUIS
78 knaccuukanuy  (BBIMYKIBIE W HEBBITYKJIbBIE  MHOTOTPAHHUKH,
' NpaBUIbHBIE MHOTOTPAHHUKH, TPSAMBIE U HAKIOHHBIE IPHU3MBI,
napauiesIenuIe bl)
79 OnepupoBatb TIOHSATHSIMH: CeKymiast TUIOCKOCTB, ceueHue
' MHOTOTPaHHHKOB
710 OOBSCHATh NPHUHLOUIBI [MOCTPOSHHUS CEUCHHWd MHOTOTPAHHUKOB,
’ UCTIONB3Ysl METOJI CJIC/IOB
CrpouTh cedyeHHs MHOTOIPAaHHUKOB METOJIOM CJIEJIOB, BBIMIOJIHATH
7.11 (BBIHOCHBIE) IUIOCKME YEpPTEKU M3 PUCYHKOB IPOCTBIX OOBEMHBIX
¢buryp: Buja cBepxy, cOOKy, CHU3Y
Pemats 3a1aun Ha HAX0XK/IEHNUE TEOMETPUUYECKUX BEIMYMH MO 00pa3iam
WIA aNrOpuTMaM, MPHUMEHSS HM3BECTHBIC AHATUTUYECKAE METOJBI IPH
7.12 pelIeHNH CTaHIAAPTHBIX MaTeMaTHYeCKUX 3a7ad Ha BBIYHCICHUE

pacCTOSTHUN MEeXAy ABYMs TOYKaMHU, OT TOYKH O MPSAMOU, OT TOYKHIO
IIJIOCKOCTH, MEKIy CKPEIIMBAIOLIUMHUCS IPIMBIMU




7.13

Pemate 3aaun Ha HaX0XJIeHHE FEOMETPUYECKUX BEJIMYMH MO oOpa3nam
UM alrOpUTMaM, NPUMEHSS W3BECTHBIC AHAIIMTUYECKUE METOABI IIPU
pELIeHNN CTAaHIAPTHBIX MAaTEMaTUYECKHUX 3aJa4 Ha BBIYHMCICHHE YTJIOB
MEXKIy CKpPEUIMBAIOIIMMUCS MPSMBIMU, MEXKY MPSAMON MU IUIOCKOCTHIO,
MEXKy INIOCKOCTSIMHU, JBYTPAHHBIX YIJIOB

7.14

Boruncnsate 00bEMBI W IUIOHIAAM TOBEPXHOCTEM MHOTOTPAHHUKOB
(mpu3ma, mHpamHMga) C  TOpUMEHEHHEM  (GOpMyJ,  BBIYHCIATH
COOTHOLIEHUS MEX]Ty IUIOIIAAMU [TOBEPXHOCTEN, 00BEMaMU 110T0OHBIX
MHOT'OI'DAHHUKOB

7.15

OnepupoBaTh MOHATUSMU: CUMMETpPUS B MPOCTPAHCTBE, LIEHTP, OCh U
IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TNIOCKOCTh CHMMETPUU (PUTYPBI

7.16

W3Bnekarb, mpeoOpa3oBbIBaTh M HMHTEPHPETUPOBATH MHPOPMAILUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (Urypax, NpPEICTaBICHHYIO Ha
4epTeKax U pUCYHKax

7.17

[TpumensTh reoMeTpuueckre (PaKThl Ui PEIICHUsI CTEPEOMETPUUECKUX
3a/1a4, IPEANoiaraloluX HECKOJBKO INAroB PELICHHUs, €CIU YCIIOBHUS
NPUMEHEHHS 33J]aHbl B IBHOH (opme

7.18

[IpumenATH MpOCTeNIINe IIpOrpaMMHBIE cpeacraa u
AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI pu penieHun
CTEPEOMETPUYECKHX 3a]a4

7.19

[IpuBOAUTE PUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B IPHUPOJAE U
’KU3HHM, PACIIO3HABATh MPOSBICHNUE 3aKOHOB T€OMETPUU B UCKYCCTBE

7.20

[IpuMmeHsTh T1OJSyuYEeHHBIE 3HAaHUSA Ha MPaKTHUKE: AaHAJIU3UPOBATH
peaJIbHbIE CUTyallud U TNPUMEHATh W3YUYECHHBIE INOHATHA B IIPOLIECCE
MIOWCKA pEeIIeHUs] MaTeMaTH4ecKd Cc(HopMyIupoOBaHHON MpPOOIEMBI,
MOJICJINPOBATh pealibHble CUTYalluH Ha sI3bIKE T'€OMETPHUH, UCCIIEI0BaTh
IIOCTPOEHHBIE MOJIENIU C HUCHOJIb30BAHUEM I'€OMETPUUECKUX MOHATHH U
TeopeM, anrmapara ajreOpsl, pelaTh IpaKTHYECKUE 3aJa4uH, CBI3aHHbIE C
HaXO0X/IEHHEM T'€OMETPUYECKUX BETNUHH

11 KITACC

Kon
MPOBEPAEMOro
pe3yJbTaTa

HpOBepﬂeMble NpeAMETHBLIC PE3yJIbTAaThl 0CBOCHUS OCHOBHOM
06p330BaTeJ'[l)H0ﬁ NnporpaMmasl CpeaHET0 06mer0 06pa303aﬂnﬂ

6

['eomeTrpus

6.1

OHCpHpOBaTB ITOHATHUSAMMN: NUIMHAPHUYCCKAaA MOBCPXHOCTD,
06pa3yI01u1/Ie HI/IHHHHpH‘{eCKOﬁ NOBCPXHOCTHU, HUIHMHAP, KOHHUYCCKAA
IMOBCPXHOCTD, 06p33y10H_[I/IC KOHHYESCKOM IMOBCPXHOCTH, KOHYC,




cepuueckas HOBEPXHOCTh

6.2 Pacrio3naBath Tena BpamieHus (IIUIUHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CIIOCOOBI OTyUEHUS TeJl BpallleHus
6.4 KnaccudunupoBaTs B3aUMHOE pacnoioskeHue cepbl U MI0CKOCTH
OnepupoBarh MNOHATHSAMHU: IIAPOBOM CErMEHT, OCHOBAHHE CETMEHTA,
6.5 BBICOTA CErMEHTA, LIApOBOM CJIOM, OCHOBAHUE IIAPOBOTO CIOsI, BHICOTA
[IaPOBOTO CIIOSI, IIAPOBOM CEKTOP
6.6 Beruncnsate 00BEMBI M TUIOHIAAM TOBEPXHOCTEW TN BpAIICHHS,
' TE€OMETPUUYECKUX TeIl C MPUMEHEHHEM PopMyT
OnepupoBarh MOHSATUSMHU: MHOTOTPAHHHK, BIHCAHHBIA B cdepy u
6.7 OIMHUCaHHBIA OKOJIO cepsl, cepa, BOMCAHHAS B MHOTOTPAHHUK WITH TEJIO
BpalIeHUs
6.8 BbluucisaTe COOTHOIICHUS MEXIY IUIOMIAASMU TOBEPXHOCTEH W
' 00BbEMaMU MOJTOOHBIX TEI
6.9 N3o0paxkats nzyuaembie (GUTYpHl OT PYKH M C MPUMEHEHHUEM MPOCTHIX
’ YepTEKHBIX HHCTPYMEHTOB
BrImonHATh (BBIHOCHBIE) IUIOCKHE YEPTEKHW U3 PUCYHKOB IPOCTHIX
6.10 O00BEMHBIX (QUTyp: BHUI CBEpPXY, COOKY, CHU3Y; CTPOUTH CEUEHMsS Tel
BpaIieHus
W3Bnekarb, WHTEPIPETHPOBATH U MPEoOpPa3OBBHIBATh HH(POPMAIHIO O
6.11 MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (QUTypaxX, MPEACTABICHHYIO Ha
YepTeKax U pUCYHKaxX
[IpumensaTs reomeTpudeckue (HakThl ISl PEIICHUS CTEPEOMETPHUCCKUX
6.12 3a7a4, MPEANoJiaraloiiuX HECKOJIBKO IIaroB PENIEHUs, €CJIH YCIOBHS
MIPUMCHCHHUS 3aJIaHbI B SBHOU (hopMe
6.13 OnepupoBaTh NOHSATUEM: BEKTOP B IPOCTPAHCTBE
BbInonHATE AEMCTBUSL CIOXKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB H
6.14 YMHOKEHUSI BEKTOpa Ha YHCIO, OOBICHITh, KAKUMU CBOWCTBAMU OHU
o0tamaroT
6.15 [IpuMeHATh paBUIIO NapaIIeNICNHUIENA IPU CI0KEHUN BEKTOPOB
OnepupoBarth MOHSATHUSMU: JEKAPTOBBI KOOPIHUHATHI B IMPOCTPAHCTBE,
6.16 BEKTOp, MOAYJb BEKTOpA, PABEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOPA,
' Yrojl MeXAy BEKTOpaMH, CKaJIIpHOE TNPOU3BEIACHUE BEKTOPOB,
KOJUTMHEAPHbIE U KOMITJIAHAPHBIE BEKTOPBI
Haxonutb cyMMy BEKTOPOB M NMPOU3BEJACHHE BEKTOpPA HAa YHUCIO, YroJ
6.17 MEXy BEKTOpaMH, CKaJISIpPHOE MPOU3BE/ICHHUE, PACKIIAIbIBATH BEKTOP IO
JIBYM HEKOJUTMHEAPHBIM BEKTOPaM
6.18 3azaBath IUIOCKOCTh YPaBHEHUEM B JIEKAPTOBON CUCTEME KOOPAUHAT
6.19 Pemate nmpocrteillne reoMeTpudecKMe 3aJadyd  Ha [IPUMEHEHHE




BCKTOPHO-KOOPAUHATHOTO METOda

6.20

Pemate 3amaun Ha J0Ka3aTeIbCTBO MaTEMAaTHUYECKHX OTHOIICHUM H
HaXOKIACHUC I'COMCTPHUICCKUX BCIUYHH 10 06pa3uaM WK aJirOpuTMaM,
MMPUMCHAA HU3BCCTHBIC MCTOABI Ipu peuicHun CTAaHAAPTHBIX
MaTeMaTUYCCKUX 3aJa4

6.21

[TpumeHsTH IpocTefIne IIPOrpaMMHBIE CpelcTBa U
3JIEKTPOHHO-KOMMYHHKAIIMOHHBIE CUCTEMBI npu peleHnH
CTEPEOMETPUUECKUX 3aa4

6.22

HpI/IBOI[I/ITB IMPpUMEPLI MATCMATHYCCKUX SaKOHOMCpHOCTCﬁ B MpUpOAC U
JKU3HH, pACIIO3HABATDH MIPOABIICHUEC 3aKOHOB I'€COMETPUN B UCKYCCTBC

6.23

IIpuMeHATH IOMY4YEHHBIE 3HAHUSA HaA IMPAKTUKE: AaHAIU3UPOBATH
peanbHBIE CUTYallUM W INPUMEHATh H3YYEHHBIC IOHATUSA B IPOLECCE
MOKMCKAa pEIIeHUs MaTeMaTU4YecKu CQOpPMYIUPOBAHHOW MPOOIIEMBI,
MOJICJINPOBATh PEAIbHBIC CUTyallud Ha S3BIKE T€OMETPUH, UCCIIEN0BATh
IIOCTPOEHHBIE MOJENH C HMCIOJIb30BAHUEM I'€OMETPUUECKUX IMOHATUN U
TeopeM, anmnapara ainredpsl, perars NPaKTHIeCKUe 3a1a4H, CBI3aHHBIE C
HAaXO0XJICHUEM I€OMETPUUECKUX BEIIMYUH




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KITACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

7

I'eomerpus

7.1

OCHOBHBIE TOHATHSA CTEpeoMeTpuu. Touka, IpsMas, IIOCKOCTh, IPOCTPAHCTBO.
[TonsitTue 00  aKCMOMAaTHUYECKOM  TOCTPOCHHUHU  CTEPEOMETPUU:  AKCHOMBI
CTEPEOMETPHUH U CIEACTBUS U3 HUX

7.2

B3aumHOe  pacnosiokeHMe INpSAMBIX B IPOCTPAHCTBE:  IIE€PECEKAIOIIHECH,
napajulefibHble M CKpeluBaromuecs npsimble. [lapainenbHOCTh MHpsIMBIX U
IUDIOCKOCTEM B INPOCTPAHCTBE: IIApaJUICIbHbIE INPSIMbIE B  IPOCTPAHCTBE,
[apaJUIEIbHOCTh TPEX MPAMBIX, MAPAIUICIBHOCTh IPSIMOM M IUIOCKOCTU. YTJIBIC
COHAIIPaBJICHHBIMU CTOPOHAaMH, YyIOJI MeEXAy MpsSMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh TUIOCKOCTEN: MapajuleabHble INIOCKOCTH, CBOMCTBA MapalIeIbHbIX
miockocTei. IIpocrelimue mpocTpaHCTBEHHBIE (PUTYPHI HAa TUIOCKOCTH: TETPadp,
Ky0, napaJjuiesnenunes, NoCTPOeHNEe CeUeHN !

7.3

[lepneHIUKYISApPHOCTh HPSIMOM M IJIOCKOCTH: TEPHNEHAMKYJSPHBIE IIPSIMBIE B
IIPOCTPAHCTBE, MpsMbIE MApPAJUICIBHBIE M IEPHEHAMKYJSPHBIE K IUIOCKOCTH,
IIPU3HAK TEPNEHAUKYJISAPHOCTH TNPSIMOM M IIOCKOCTH, TeOpeMa O MpsSMOU
NEPHEHANKYJSIPHON IUIOCKOCTH. YTIUIBI B IIPOCTPAHCTBE: yIrOJ MEXIy NPSAMOU U
IUIOCKOCTBIO,  IBYIPAHHBIA  YroJI, JIMHEWHBIM YroJl  ABYTPAHHOIO  yIUIA.
IlepnieHAUKYISp U HAKIIOHHBIE: PACCTOSHUE OT TOYKH 10 IUIOCKOCTH, PACCTOSIHUE OT
OpSAMOM 10 MJIOCKOCTH, MPOEKIHs (Uryphbl Ha IUIOCKOCTh. llepneHauKyIspHOCTb
IJIOCKOCTEH: MPHU3HAK MEPHEHIMKYJSIPHOCTH JIBYX IUIOCKOCTeW. Teopema o Tpéx
NEPIEHANKYISIPAX

7.4

[TonsiTHE MHOTrOrpaHHMKA, OCHOBHBIE 3JIEMEHTbl MHOIOTPAaHHMKA, BBIIYKJIbIE U
HEBBIIYKJIbIE MHOTOTPAHHUKM, pa3BEPTKa MHOrorpaHHuka. [Ipmsma: n-yrospHas
npu3Ma, TpPaHd U OCHOBAHMS NPU3MBI, MpsMas M HAKJIOHHAsI MPU3MBbI, OOKOBasl U
IIOJIHAs IIOBEPXHOCTh IIPU3MBL. [Tapamenenunen, IIPSIMOYTOJIBHBIN
napajuiejenunes; U ero cpoucrsa. Ilupamupa: n-yrosbHas nupaMmuja, IpaHu U
OCHOBaHME MUPaMU/bl, OOKOBasl M MOJHAsI MOBEPXHOCTh MUPaMM/Ibl, IPaBUIIbHAS U
yCeu€HHas INHpamMuAa. OJIEMEHThl MNpu3Mbl W nupamunabl. lIpaBuibHBIE
MHOTOTPaHHMKU: IOHATUE IPAaBUIBHOIO MHOTOTPAHHMKA, IIPABWIBHAA IpU3Ma U
IIpaBUJIbHAs MHpaMuJa, NPAaBWIbHAS TPEyrojbHas IUpaMuia M IPaBHIbHBIN
TeTpadap, KyO. IlpencraBineHne o MNpaBUIbHBIX MHOIOIPAHHUKAX: OKTa’Jp,
JoJieKadIp U ukocasapyrue CedyeHus: Npu3Mbl U TUPaMUIbI

7.5

CummeTpusi B TPOCTPAHCTBE: CUMMETPHUSI OTHOCHUTEIHHO TOYKH, TIPSIMOM,
MJIOCKOCTH. DJE€MEHThl CAMMETPHUH B MUPAMUJIAX, MapalyIesIeUIe1ax, MPaBUIbHbBIX




MHOT'OI'paHHUKAaxX

7.6

Bbrunciienue 51€MEHTOB MHOTOTPAaHHUKOB: pEOpa, auaronHanu, yriel. llmomans
OOKOBOM TOBEPXHOCTH U TOJHOM MOBEPXHOCTU MPSIMON TNPHU3MBI, IUIOLIA/lb
OCHOBaHUH, TeopemMa 0 OOKOBOI MOBEPXHOCTH MPsAMOM mpu3Mmbl. [lnomans 6okoBoi
IIOBEPXHOCTU M IIOBEPXHOCTH IIPAaBUIBHOM NHMpaMUIbl, TeOopeMa O IUIoUiaan
yceu€HHoi nupamuabl. [Tonstue 06 06béMe. OObEM MUPAMUIBI, TPUIMBI

7.7

[TogoOubie Tema B mpoctpaHcTBe. COOTHOWIGHHS  MEXAY  IUIOMIAISIMU
MOBEpXHOCTEH, 00BEMaMU TTOJOOHBIX Tel

11 KITACC

Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

6

I'eomerpus

6.1

Hunuuapudeckasi TOBEPXHOCTh, 00pa3yIONIHe HIUHIPHYECKON TTOBEPXHOCTH, OCh
IWIMHAPUYECKOM moBepxHocTH. L{unuuap: ocHOBaHUS M OOKOBasi MOBEPXHOCTb,
oOpasyrolias U oCh, IO (b OOKOBOM U MOJHOW OBEPXHOCTH

6.2

Konudeckass TOBEpXHOCTh, OOpa3yloIIMe KOHUYECKOW TMOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOcTH. KOHYC: OCHOBaHWE M BEpIIUHA, 00pasyromas
U OCh, IUJIOMAAb OOKOBOM M TIONHOW TOBEPXHOCTU. YCEUYEHHBIH KOHYC:
o0pa3yroniye U BbICOTa, OCHOBaHMS U OOKOBasI TIOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paanyc, TuaMeTp, IIomaab MoBepxHocTH cdephl. Bzanmuoe
pacmojoxeHue cdepbl U IIOCKOCTH, KacaTelnbHasl IIIOCKOCTh K cdepe, IUIOMaab

chepnl

6.4

N3o0pakenue Ten BpaleHus Ha MIIOCKOCTH. Pa3BEépTka MuIMHApa U KOHyca

6.5

KomOunauuu Tten BpalleHUss U MHOTOTPaHHUKOB. MHOIOrpaHHUK, ONHCAHHBIN
okoJ1o cepsr, chepa, BircaHHas B MHOTOTPAHHHK, UJTH TEJIO BPAIICHUS

6.6

[Tonsitue 06 00bEMe. OcHOBHBIE CBOHCTBa O00BEMOB Tenl. Teopema 00 oOBEME
NpSMOYTOJIBHOTO Tapajuiesienurena 1 cieactBus u3 He€. OOBEM IHMIMHIpA,
koHyca. O0BEM MIapa U Iomas cepbl

6.7

[Tono6uble Tema B mpoctpaHcTBe. COOTHOIIEHUS  MEXAY  IUIOAASMHU
MOBEpXHOCTEH, 00bEMaMHU MTOT0OHBIX TE

6.8

Ceuenus nunuHapa (mapajuiebHO U TMEPHEHAUKYJISIPHO OCH), CEUEHHUs KOHyca
(mapannenbHOe OCHOBAHUIO M MPOXO/SIIEe Yepe3 BEPIINHY ), CeUeHHUs I1apa

6.9

BexTop Ha miockoctd M B mpocTpaHCTBE. (CIOKEHHWE M BBIYMTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4HCIIO. Pa3nokeHue BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTopaMm. lIpaBuno napamienenunena. Pemenue 3amad, CBA3aHHBIX C
IIPUMEHEHNEM IIPaBUJI ICUCTBUM C BEKTOPaMH




6.10

[IpssMmoyronpHasi cucTeMa KOOpAWHAT B TMpocTpaHcTBe. KoopawHatsel BekTOpa.
[Ipocreiimue 3amaun B KOOpAMHATax. Yroid MexAy Bekropamu. CkanspHoe
MPOU3BEJICHUE BEKTOPOB. BBIUKCIIEHHE YTIOB MEXAY NPSIMBIMH U IJIOCKOCTSIMHU.
KoopanHaTHO-BEKTOPHBIN METO/I MIPU PELICHUHA T€OMETPUUECKUX 3a/1a4




IMPOBEPSIEMBIE HA EI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOTPAMMBI CPEJHEI'O OBILIET'O OBPA3OBAHUSI

Kon
NpoBepPsIeMOro
TpedOBaHMSI

IIpoBepsiemble TPeOGOBaAHMS K MPEAMETHBIM Pe3yJibTATAM OCBOCHUS
OCHOBHOM 00pa30BaTeJIbHON MPOrPaMMbI CpeHEro 00uero
oOpa3oBaHus

Bnagenue Meromamu 10Ka3aTesbCTB, AJITOPUTMAMH PEIICHUS 3a/ady;
yMeHHe (OpPMYyIUPOBATH W ONEPHPOBATH MOHATHIMH: OINpPEIC/ICHHE,
aKCHoOMa, Teopema, CJIEJCTBHE, CBOWCTBO, MPHU3HAK, TOKa3aTELCTBO,
paBHOCUJIbHBIE (hOopMyIIUPOBKY; IIPUMEHATD UX; yMEHUue
dbopMynmupoBaTh 00paTHOE W  MPOTHUBOIOJIOKHOE YTBEPIKICHHE,
NPUBOJUTh TPUMEPBl W  KOHTPIPUMEPBI, HCIOJIB30BaTh METOJ
MaTeMaTH4YeCKOW WHAYKIMU; MPOBOJANTE IO0KA3aTEIbHbBIC PACCyIKICHHS
OpU  peIleHWH 3ajad, OICHHBATh JIOTHYECKYI0 MPaBHILHOCTh
paCCY)KI[eHHfI; YMCHUC ONCprupoOBaThH IIOHATUAMMU: MHOXECTBO,
MMOAMHOXKECTBO, OICpali Had MHOKCCTBAMH; YMCHUC HUCIIOJIb30BATH
TEOPETUKO-MHOXKECTBEHHBIM  ammapar [yl  ONHCAHUS  PEaibHBIX
IPOIIECCOB ¥ SIBJICHUI WM MpPU PEIICHHH 3a7a4, B TOM YHCIIE U3 JPYTUX
y4eOHBIX MTPEIMETOB; YMEHHE ONEPUPOBATh MOHATHIMU: Tpad, CBI3HbIIH
rpad, nepeBo, nWKI, Tpad HA IUIOCKOCTH; YMEHHUE 3aJaBaTh U
OTMCHIBATH Tpadbl pa3IMYHBIMU CIIOCOOAMU; HCIIONB30BaTh Ipadbl MpU

pCICHUHA 3a1a4

YMeHue onepupoBaTh NOHITUSIMM: HAaTypalbHOE YHUCIIO, LIEJIO0€ YUCIIO,
CTENEHb C LIEJBbIM MT0Ka3aTeleM, KOPEHb HaTypalIbHON CTENEHH, CTENIEHDb
C palMOHANIBHBIM  IOKa3aTelleM, CTENEeHb C JEeHCTBUTEJIbHBIM
nokasarenemM, JorapudmMm 4YHMciIa, CHHYC, KOCHHYC U TaHI€HC
MPOU3BOJIBHOIO YHCIA, OCTAaTOK IO MOJAYJNIO, pallOHAIbHOE YHCIIO,
UPpPALMOHAJIPHOE  YWCJIO, MHOXXECTBA  HATypajbHBIX,  LEJIBIX,
palMOHANIbHBIX, JCHCTBUTEIBHBIX YMCEN; YMEHHE HCIOJIb30BaTh
MpU3HAKU JETUMOCTH, HAMMEHBIIUN OOIIMN JEeNUTeNb U HalMEHbIee
oOuiee KpaTHoe, alrOpUTM EBKiIMIA NP pelieHn: 3a1a4; 3HAKOMCTBO C
pPa3IUYHBIMU  MO3ULMOHHBIMM  CUCTEMAMHM  CUHUCJICHHS; yMEHHE

BBITIOJTHATH BBIYHMCICHUE 3HAUYCHUN M MPEeoOpa3OBaHUS BHIPAKEHUH CO




CTEMEeHsIMH U Jorapudmamu, npeodpazoBaHus APOOHO-pAIIMOHATBEHBIX
BBIpQXEHUI; YMEHHE ONEepPUpPOBaTh MOHATHSAMU: IOCIIEI0BATEIbLHOCTD,
apudMeTHIecKas nporpeccus, reoMeTpuueckass  Iporpeccus,
OecKOHEUHO YyObIBaroIlass TIeOMETpUYECKas IPOrpeccusi; yMEHue
3aJaBaTh  IOCIENOBAaTEIbHOCTH, B TOM 4YHCI€ C  IOMOIIBIO
pPeKyppeHTHbIX  (GOpMyJl;  YMEHHE  ONEepUpPOBATH  MOHATUSAMHU:
KOMIUIEKCHOE YHCII0, COMPSIKEHHBIE KOMIUIEKCHBIE YHCIa, MOIYJIb U
apryMeHT KOMIUIEKCHOTO 4Hcia, (opMa 3amuch KOMIUIEKCHBIX YHCEN
(reoMeTpuyeckas, TPUTOHOMETpUYECKass M anreOpandeckas); yMeTh
POU3BOJUTH apHU(PMETHUECKUE AECUCTBUS C KOMIUIEKCHBIMU YHCIIAMU;
OPUBOJUTH  TPUMEPHl  HWCIMOJB30BAaHUS  KOMIUJIEKCHBIX  YHCET;
ONEpUPOBATh MOHATUAMM: MaTpuma 2X2 u 3X3, omnpeneauTesib

MaTpPHIIbl, TEOMETPUUECKHUI CMBICIT OTIPEICTUTEIIS

YMeHne onepupoBaTh MOHATHSAMU: pallMOHAIbHBIE, UPPALUOHAIbHBIE,
NOKa3aTeNbHbIe, CTENEHHbIE, JIOTapU(PMUUECKHE, TPUTOHOMETPUUECKUE
YpaBHEHHS M HEPABEHCTBA, HMX CHUCTEMBl; YMEHHE OIEpUpPOBAThH
HOHSATHSMH: TOXJIECTBO, TOXKIECTBEHHOE MpeoOpa3oBaHKe, ypaBHEHHE,
HEpPaBEHCTBO, CHUCTEMa YpaBHEHUW U HEPABEHCTB, PAaBHOCHJIBHOCTH
YPaBHEHUI, HEPABEHCTB M CHCTEM; YMEHHME pelarb YpaBHEHHS,
HEPAaBEHCTBA U CUCTEMBI C MOMOUIbIO DPA3NIMYHBIX MPUEMOB; pELIaTh
YpaBHEHHUs, HEPABEHCTBA M CHUCTEMBbl C IapaMETPOM; IPHUMEHSATH
YpaBHEHUs, HEPABEHCTBA, UX CUCTEMbI JJI PELICHUS MAaTEeMaTUYECKHX

3a/lav 1 3a7ia4 U3 Pa3JIMIHbIX obnacrei HAYKHU U peaﬂLHOﬁ KHN3HU

YMeHue onepupoBaTh MOHATUAMHU: (DYHKIUSA, YETHOCTH (DYHKIUH,
NIEPUOIUYHOCTh (DYHKIIUH, OTPAaHMYCHHOCTh (PYHKIIUH, MOHOTOHHOCTH
byHKIMH, YKCTpeMyM (PYHKITMH, HaMOOIbIIIee U HAMMEHBIIIEE 3HAYCHUS
GYHKIMM Ha TPOMEXKYTKE, HEMpephIBHAS (QYHKIUS, aCHMIITOTHI
rpa¢puka (GyHKIMM, TepBas W BTOpas TNPOM3BOJAHAS (PYHKIUH,
reOMEeTPUYECKU M (PU3MUECKUI CMBICT MPOU3BOIHOM, epBOOOpa3Hasi,
OTPENEeNIEHHBIA MHTETpall; YMEHHUE HAXOJWUTh aCUMITOTHI Tpaduka
(YHKINU; YMEHHE BBIYHCIATH MPOU3BOIHBIC CYMMBI, MPOW3BEIACHUS,
YaCTHOTO W KOMITO3UIMH (DYHKIIHA, HAXOIUTHh YpaBHEHHE KacaTelbHOU
K rpaduky (QyHKIUHM; YMEHHE HAXOAUThH MPOU3BOAHBIC DJIEMEHTAPHBIX

(byHKHHﬁ; YMCHHUC HUCIIOJIB30BaTh MPOU3BOJHYIO JIA HCCICAOBAHUA




byHKIMI, HAXOAUTh HAaUOOJbIINE U HAUMEHBIINE 3HAYCHUS (PYHKIIHIA;
CTPOUTh TIpapMKM MHOTOYJIEHOB C HCIOJB30BAHMEM ammapara
MaTEeMaTUYeCKOr0 aHAJIKN3a; MPUMEHSTh TPOU3BOAHYIO ISl HAXOXKICHUS
HAaWJIy4ylIero  pelmieHuss B MPUKIAJHBIX, B  TOM  YHCIE
COLIMATTbHO-)KOHOMHUYECKUX W  (PU3MYECKUX  3aJadax; HaxOJIUTh
wiomanad u o0bEMBI (UTYp € TOMOINBIO HHTErpana; MPUBOIUTH
OpUMEphl ~ MAaTeMaTU4YeCKOr0  MOJCIHUPOBAHHMS  C  TOMOIIbIO

TG depeHIMATBHBIX YpaBHEHUN

VYMeHue onepupoBaTh MOHATHAMM: Tpapuk (yHKOMM, oOpaTHas
byHKIUA, KOMIO3UIMS (QYHKUUHN, JTUHEWHAs (QYHKIMs, KBaapaTUyHas
GyHKIMSA, — pamMoHaNbHAs byHKIHA, CTEIIEHHAs byHKIMS,
TPUTrOHOMETpUYECKHE (YHKIMH, OOpaTHbE TPUTOHOMETPUUECKHE
(GyHKUIMHM, MOKa3aTeabHass W Jorapupmuueckas (QyHKIUH;, yMEHUE
CTPOUTH TpadUKU WM3YUYEHHBIX (YHKIHHA, BBIMOJIHATH MPeoOpa3oBaHUS
rpaukoB (QYHKIIHH, UCIIOJIB30BATh IPAPUKHU AJI U3YUEHHSI MPOLIECCOB
¥ 3aBUCHMOCTEH, TIPU PEIICHNH 33/1a4 U3 IPYTHX Y4eOHBIX MPEAMETOB U
3aJa4 U3 peabHOM )KU3HU; BBIpaxkaTh (hOpMyJIaMH 3aBUCUMOCTH MEXTY
BEJIMYMHAMU; HCIOJb30BaTh CBOMcTBa W Trpaduku GYHKUMHA Ui
peleHus] ypaBHEHUHM, HEPaBEHCTB U 33Ja4 ¢ lapaMeTpaMu; n300paxkaTh
Ha KOOPJAWMHATHOM IUIOCKOCTH MHOYKECTBA PEIICHUN ypaBHEHUH,

HCPABCHCTB U UX CUCTCM

YMmenune peiiatb TCKCTOBBIC 3ada4dud pa3HbBIX THUIIOB (B TOM YHCJIC Ha
IMMPOLCHTHI, 10JIM U YaCTH, HA ABHUIKCHUC, pa60Ty, CTOUMOCTBb TOBApOB U
yCiyr, HaJIOTH, 3aa4YU 13 o0yactu YHOpaBJICHUA JIMYHBIMU U CEMEHHBIMH
q)HHchaMI/I); COCTAaBJIAAITh BBIPAXKCHUS, YPABHCHHSA, HCPABCHCTBA U HUX
CUCTEMBI 110 YCJIOBHIO 3aJadd, HUCCICAOBATH ITOJYUCHHOC PCIICHHUE U
OLICHUBATh HpaBI[OHO)IO6HOCTI> pPE3YIbTATOB; YMCHHEC MOJCIHNPOBATH
PCATBHBIC CUTYyAllMU Ha A3BIKC MATCMATHUKH, COCTABJIATH BBIPAXXCHUA,
YpaBHCHHUA, HCPABCHCTBA U HUX CHUCTCMbBI 110 YCJIOBHUIO 3a/a4vu,
HCCIICOOBATL IMOCTPOCHHLIC MOACIIM C HCIIOJB30BAHUCM allllapara

anreOpbl, UHTEPIPETUPOBATH MOTYUYEHHBINA PEe3yabTaT

YMeHnue OIICpHUPOBATH NOHATUAMU: CPECAHECC apI/I(l)MeTI/I‘leCKOe, MCJHaHa,
HauOOJIbIIIEE nu HaMMCHBIICC 3HA4YCHMHA, pasMmax, JUCIICPCH,

CTaHAApPTHOC OTKIOHCHHUE YHUCIOBOI'O Ha6opa; YMCHHUEC HU3BJICKATD,




UHTEPIPETUPOBATh MH(OPMAIMIO, MPEACTABICHHYI0 B Ta0iunax, Ha
IuarpaMmax, rpagukax, OTpakarollylo CBOMCTBA peaJIbHBIX MPOLECCOB
W SIBIICHWH;, MPEJACTABIATh WH(GOPMAIMIO C TIOMOUIBIO TaOIUI] W
JMiarpaMM; HCCIIEJOBATh CTAaTHCTUYECKUE TaHHbIE, B TOM YHUCIIE C
OpUMEHEHHEM TrpadUYecKuxX MEeTOJOB U 3JEKTPOHHBIX CPEJICTB;
rpauuecKd HCCIIE0BaTh COBMECTHbIE HAOIIOAEHUS C IOMOIBIO

JIMarpaMM pacCEUBaHUs U JTUHEWMHOUN perpeccuun

YMeHHe OnepupoBaTh IOHATUAMH: CIyYaWHBIA OIBIT U CIy4alHOE
COOBITHE, BEPOSTHOCTh CIIy4allHOI'O COOBITHSI; YMEHHE BBIYUCIATH
BEPOATHOCTh C HCIOJb30BaHWEM TIpapUuUEeCKUX METO/IOB; NMPUMEHSTh
(GOpMyIIBI CIOXKEHUS W YMHOXKEHHUSI BEPOSTHOCTEH, (GOopMyIiy MOITHOMN
BEpOSTHOCTH, (opmyny bepHymnu, kKomOuHaTOpHBIE (aKThl U
(GopMysbl; OLIEHMBAaTh BEPOSTHOCTH pEAIbHBIX COOBITUH; yMEHUe
ONEpUPOBATh MOHATHAMU: Cily4yailHas BEJIM4YMHA, paclpeaciieHue
BEPOSITHOCTEM, MATEMAaTUYECKOE OKHUJAHUE, JUCIIEPCUS U CTAaHAAPTHOE
OTKJIOHEHHE CIly4allHOH BeJIMYUHBI, (QYHKIHU paclpeieieHus U
IUVIOTHOCTA  PAaBHOMEPHOIO,  IIOKA3aT€IbHOTO W HOPMAJIBHOIO
pacnpeelieHui; yMEHHME  HCIOJIb30BATh  CBOMCTBA  M3YYEHHBIX
pacnpeleNneHni U pelIeHns 3a/1ad; 3HAKOMCTBO C MOHATUSAMH: 3aKOH
OOJBIIMX YHCET, METOAbl BBIOOPOUHBIX HCCIIEIOBaHUM; yMeHUe
OPUBOJUTH TNPUMEPBl IPOSBIEHUS 3aKOHA OOJBIIMX YHUCET B
OPUPOAHBIX UM OOIIECTBEHHBIX SBJICHUAX; YMEHHME OIEPHpPOBATH
NOHATHAMM: COYETAHHME, IIEPECTAHOBKA, YHUCIO COYETAHHUH, YHUCIIO
IIEpEeCTaHOBOK; OMHOM HbrOTOHA; yMeHue NpUMEHATh KOMOMHATOPHBIE
(GakThl U pacCyXACHMs JUIsl peUIeHMs 3a]ay; OLICHUBATh BEPOSITHOCTU
peambHBIX  COOBITH;  COCTaBIATH  BEPOSTHOCTHYIO  MOJENb H

UHTEPIPETUPOBATH MOTYYECHHBIA PE3yIbTaT

YMeHue onepupoBaTb NOHATUAMM: TOYKA, MpsMas, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, JIy4, BEJIWYMHA YIJa, IUIOCKUM Yroil,
IBYTPaHHBIA yTOJ, TPEXTPAHHBIM YIroJ, CKPEIIMBAIOIIMECS IMPSIMBIE,
NapajuIeIbHOCTh U MEePIEHAUKYIISIPHOCT MPSIMBIX U MJIOCKOCTEH, Yroi
MEXy MPSIMBIMU, YTOJI MEXIY NPSIMOM U IIOCKOCTBIO, YIOJ MEXIy
IUIOCKOCTSIMH, PACCTOSIHUE OT TOUYKHU /10 IJIOCKOCTH, PACCTOSTHUE MEXKIY

MNpAMBIMH, PACCTOSAHHUC MCIKAY IUIOCKOCTAMH;, YMCHHC HUCIOJIL30BATH




OpU pelIeHUWH 3a7ad HM3ydeHHbIEe (DaKThl M TEOpEMbl IJIAHUMETPUHU;
yMEHHE OIIEHHBAaTh pa3Mephbl 0OBEKTOB OKPYKAIOIIEr0 MHUpPA; CTPOUTH
MaTeMaTUYeCKHEe MOJICTM C TOMOINBI0 TEOMETPUUYECKUX MOHSATUH U

BCJIMYHMH, pCIIATh CBA3aHHBIC C HUMHU NPAKTUYCCKUC 3aa4Yn

10

YMeHue onepupoBarh MOHATHUAMU: IUIOUIAAb QUTYpPBI, 00BEM (UTYPHI,
MHOTOTPaHHMK, NPAaBUIbHBIH MHOTOTPAaHHUK, CEYEHHNE MHOTOI'PAaHHUKA,
Ky0, mapajienenunes, MmpusMa, nupamuaa, QGurypa U MOBEPXHOCTb
BpallleHHs, LUIUHAP, KOHYC, mmap, cdepa, miomaas chepsl, miomanb
IOBEPXHOCTU NHUPAMUJIbI, MPU3MbI, KOHyCa, LWIMHIpPA, 00bEM KyoOa,
IPSIMOYTOJIBHOTO MapajuleNienuneaa, MupamMuabl, MPU3Mbl, IMIMHIPA,
KOHYyca, 11apa, pa3BEpTKa MOBEPXHOCTH, CEYEHUSI KOHYCa M IWIMHIPA,
napajuleJbHblE OCH WJIM OCHOBAHMIO, CEUEHHWE Ilapa, IUIOCKOCTb,
Kacaromascss cdepbl, HWIMHApPA, KOHYyca; YMEHUE CTPOUTh CEUYCHHE
MHOT'OI'paHHMKA, U300pa)xkaTb MHOTOTPAHHUKH, (PUTYPBI U TOBEPXHOCTH
BpallleHUsl, MX CEYEHHUs, B TOM UHUCJIE C TOMOIIBIO 3JIEKTPOHHBIX
CPEICTB; YMEHHE IPHUMEHSATh CBOWCTBA T'E€OMETPUYECKHX (Uryp,
CaMOCTOSTENIbHO (POPMYJIUPOBATH OMpENeNeHUs] H3y4daeMbIX (Guryp,
BBIJIBUT'aTh TUIIOTE€3bl O CBOMCTBAX M MPU3HAKAX TEOMETPUYECKHX
¢uryp, 0OOCHOBBIBaTb WJIM OIpPOBEpraTb HUX; YMEHHUE IPOBOAUTH
KJacCupuKanuoo GUryp Mo pa3IUyHbIM NpU3HAKaM, BBIIOJIHATh

HeO6XOI[I/IMBIe AOHNOJHHUTCIBHBIC ITIOCTPOCHUSA
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YMeHne OomnepupoBaTh IOHATHUSMHU: JBIDKEHHE B IPOCTPAHCTBE,
napaieNbHbId ePEeHOC, CHMMETpPHUS Ha TIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue MMOA0OMS, TMOAOOHBIE (UTYPBI, YMEHUE
pacmo3HaBaTh paBHbIE U MOAOOHBIE (UTYpPHI, B TOM YHCIE B MPHUPOJE,
UCKYCCTBE, apXUTEKType; HCIOJIb30BaTh T'€OMETPUUYECKUE OTHOIICHUS
Py PEUICHWH 3aJad; HaXOJWUTh T€OMETPHUYECKHE BEIUYMHBI (JTMHA,
yroj, IJomiaas, 00bEM) MpHU pPEUICHHH 33had M3 JIPYTUX Y4eOHBIX
NPEMETOB U U3 PEATbHOM KU3HHU; YMEHHE BBIYUCISTH TEOMETPUUYECKHE
BEJIMYMHBI (UIMHA, YTOJl, IUIOMIAAb, O0BEM, IJIOLWAAb MOBEPXHOCTH),
UCIIONIB3YSl M3y4eHHbIE (DOpPMYJIbl M METOIbI, B TOM YHCIE: IUIOMIAIb
MOBEPXHOCTH MMUPAMUIBI, TPU3MBI, KOHYCA, IIHJIMHAPA, TUIONIAh Chepsl;
00BEM Ky0a, MPSIMOYTOJIBHOTO TMapaUielienunea, MUPaMuIbl, PU3MBL,

OUJINHApA, KOHYCa, I[apa; YMCHHUC HAXOAWUTb OTHOUICHHC 00BEMOB




no00HBIX Uryp
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YMeHue  omnepupoBaTh  MOHATHSAMHU:  IPSIMOYTOJIbHAs ~ CHCTEMA
KOOpAMHAT, BEKTOP, KOOPAUHATHI TOYKH, KOOPAUHATHI BEKTOPA, CyMMa
BEKTOPOB, NPOU3BEIECHUE BEKTOpA HA YHCIIO, PA3JI0kKEHHE BEKTOpa IO
0asucy, CKaJsIpHOE IPOU3BEJECHHUE, BEKTOPHOE IPOU3BEJICHHE, YIoJl
MEXJly BEKTOpaMU; YMEHHUE UCII0JIb30BaTh BEKTOPHBIA U KOOPIUHATHBIN
METOA JUIsl pEeIIeHUs] TeOMETPUYECKHX 3a7lad U 3a4a4 JAPYTHX y4eOHBIX

npeamMeTOB

13

YMeHue BbIOMpaTh MOAXOMALIMH METOJX JUIsl PpELIeHUs 3a/laui;
NIOHMMAHHE 3HAYMMOCTM MAaTEMAaTUKH B W3Y4YCHMHM IPUPOJHBIX U
OOLIECTBEHHBIX IMPOLECCOB M  SBJICHHUI; yMEHHE pacrno3HaBaTh
IIPOSIBIICHUE 3aKOHOB MAaTEMATHKU B HCKYCCTBE, YMEHHUE IPUBOJUTH
IIpUMEPBl  MAaTEMaTHYECKUX OTKPBITMM POCCUMCKOM UM  MHUPOBOU

MaTeMaTHIeCKOMn HAayKH




IHHEPEYEHD 2JIEMEHTOB COIAEPKXAHUSA, IIPOBEPAEMBIX HA
EI'S 10 MATEMATUKE

IIpoBepsieMblii 371eMeHT CO/IePKAHMS

Kon

1 Yucna v BBIYUCIEHUS

1.1 Hatypanbnble u nensie yncina. [Ipu3Haku 1enMMOCTH LEIBIX YHCET

12 Panyonanbnele uuciia. OOBIKHOBEHHBIE M JAECATUYHBIE JpPOOH, IPOLIEHTHI,
' OeCKOHEUHbIEe IEPUOIUIECKUE IPOOH

13 ApudpmeTnueckuii KOpEHb HaTypaJIbHON CTEIEHU. [HevictBus c
' apu(MeTHYECKUMH KOPHIMHU HaTypaibHOH cTeleHn

1.4 Crenenp ¢ nenbiM mokasareiaeMm. CTeneHb € palMOHAIBHBIM IOKA3aTEeIeM.
' CBoiicTBa cTENEHN

L5 CuHyC, KOCMHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHTe€HC YHUCIOBOI0 apryMeHTa

1.6 Jlorapugm umcna. JlecsTuuHble U HATypallbHbIE JOrapU(Mbl

JleiicTBUTENbHBIC YUCTA. APUPMETHYCCKHE OMNEPANUUA C JCHCTBUTEIbLHBIMH
1.7 yucinaMu. [IpuOnk€HHbIE BBIYMCIECHUS, NpPaBUJIAa OKPYIJIEHUS, NPUKHIKA U
OLIEHKa pe3yJIbTaTa BHIYUCICHUI

1.8 [TpeoOpa3oBanue BHIPAKEHHIA

1.9 KommiekcHsle yncia
2 VYpaBHEHUsI 1 HEpPAaBEHCTBA

2.1 Llenbie u 1pOOHO-paAIIIOHANIBHBIE YPaBHEHHUS

2.2 HppanmoHanpHble ypaBHEHUS

2.3 TpuroHomeTpu4ecKkre ypaBHEHHUS

24 [Toka3zarenbHbIe U JOrapu(PpMUUECKHE YPAaBHEHHS

2.5 Hensie u 1poOHO-palioHaIbHbIE HEPABEHCTBA

2.6 HppauroHanbHble HEPABEHCTBA

2.7 [Toka3zarenbHble U JOrapupMUUECKHe HEPAaBEHCTBA

2.8 TpuronomeTpruyecKkrue HEpaBeHCTBA

2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB

2.10 VYpaBHEHUs, HEpAaBEHCTBA U CUCTEMBI C ITapaMeTpamMu




2.11

Marpuiia cucTeMbl JTUHEUHBIX ypaBHEHUH. OTnpeaeauTenb MaTpUIIbI

3 OyHKIWH U TpaduKh
31 OynHkuus, cnocodsl 3ananus ¢pyakuun. ['padux Gynkmnuu. Bzaumuo obpatHbie
' bynkuun. Yétapie 1 HeuéTHBIC QyHKIMU. [leproandyeckue GyHKITMN
OO6nacTp ompeneneHuss ¥ MHOXKECTBO 3HaueHWH QyHkumu. Hymu ¢yHKnuu.
19 [TpoMexyTku 3HAKONMOCTOSHCTBA. [IpOMEXYyTKM MOHOTOHHOCTH —(DYHKIIMH.
' MakcuMymbl 1 MUHUMYMBI GyHKIMH. HaunOonbliee u HauMeHblllee 3HAUYCHHE
GYHKIIUN Ha TPOMEKYTKE
13 Crenennas (QyHKLMS C HaTypaJbHBIM M I€JIbIM Toka3areneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpauk KOpHs n-0W CTENIEHU
34 Tpuronomerpuieckue GyHKINHU, UX CBOHCTBA U rpaduku
3.5 [TokazarenbHas u Jorapudmuueckas GyHKINHU, X CBOMCTBA U rpaduKu
16 Touku paspsiBa. AcuMnToTel rpadukoB ¢yHkuuid. CpoiicTBa (YHKUHUH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 ITocienoBaTeabHOCTH, CIOCOOLI 3aaHUs TIOCIEI0BATENILHOCTEH
1.8 Apudmernueckass U reoMmerpuyeckas mnporpeccuu. DopMmyna  CIO0XHBIX
' IIPOLIEHTOB
4 Hauvana maTematuyeckoro anammsa
4.1 [TpousBonHas Gpynkuuu. [Ipon3BoaHbIe AIeMEHTAPHBIX (QYHKIUN
[IpumeHeHre NPOU3BOAHON K HCCIEAOBAHHUIO (YHKIUI HAa MOHOTOHHOCTH U
4.2 9KCTpeMyMbl. HaxoxaeHne HauOoJblIero ¥ HauMEHBUIETo 3HA4eHUs (QyHKIUU
Ha OTpE3Ke
4.3 [TepBooOpaznas. Muterpan
5 MHokecTBa U JIOTHKA
5.1 MHoecTBO, onepaluy HaJl MHOKecTBaMu. Jlnarpammel Ditniepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHocTh
6.3 KomOunaropuka
7 I'eomeTrpus
7.1 Durypsl Ha MJIOCKOCTU




7.2

HpHMHC H IINIOCKOCTHU B ITPOCTPAHCTBE

7.3 MHororpaHHuKu
7.4 Tena u NOBEpXHOCTH BpaLCHUS
7.5 Koopaunatsl 1 BEKTOpbI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOINYECKHUE MATEPHUAJIBI U YUYUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET



