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HOACHUTEJBHASA 3AIIMCKA

I'eomerpusi sBiIA€TCS OOHUM M3 0a30BBIX KYpCOB Ha YPOBHE CPEIHETrO
obmiero oOpa3oBaHHs, TaK Kak OOECIeunBaeT BO3MOXHOCTh H3yYCHUS
JUCUUIUIMH ~ €CTECTBEHHO-HAYYHOM  HANpaBJIEHHOCTH W MPEIMETOB
ryMaHUTapHOTO KA. [IocKoNbKy Jorndeckoe MblieHue, popMupyemMoe npu
M3YYeHUH  OOyYarolMMHCS  TOHSATUHHBIX  OCHOB  TICOMETPHH,  IpHU
J0Ka3aTeJIbCTBE TEOPEM U MOCTPOCHHUH LIEMIOYKH JIOTUYECKHUX YTBEPKICHUN MTPU
pEIICHNN TeOMETPHUECKUX 3a]1a4, YMEHHE BBIIBUTATh U OMPOBEPraTh TUIIOTE3bI
HEIOCPEJICTBEHHO HMCHOJB3YIOTCS MPU PEUIEHUHU 337a4 €CTECTBEHHO-HAYYHOTO
IIUKJIA, B YaCTHOCTU (PU3UYECKUX 3a/1a4.

Ilenp ocBoeHust mporpammbl  ydueOHOoro kypca «['eomerpusi» Ha
yriyOJI€HHOM  ypOBHE —  Ppa3BUTHE HWHAUBUIYAIBHBIX  CIIOCOOHOCTEH
oOy4Jaronuxcsi Mpu M3y4eHUH TeOMETpHH 4epe3 00ecreueHue BO3MOMXKHOCTH
MpUOOPETEHUSI U UCIOJIb30BaHUA 00Jiee NIyOOKHX MeOMETPUYECKUX 3HAHUWA U
JACUCTBUMA, CHENU(PUUHBIX TEOMETPHUH, M HEOOXOAUMBIX JJIsi YCIHEIIHOTO
npodeCCUOHAIBHOTO ~ 00pa3oBaHMsl, CBA3aHHOIO C  HCIOJb30BaHUEM
MaTEeMaTHKH.

[IpuopureTHbIMU 3a7a4yaMu Kypca T'€OMETpPUHM Ha YIIIyOJIEHHOM YpPOBHE,
PACHIMPSIONIMMU U YCUIUBAIOIIUMH Kypc 0a30BOT0 YPOBHS, SBJIIOTCS:

paciMpeHne MpeCTaBICHUS O TEOMETPUH KaK YaCTH MUPOBOM KYJIbTYPHI
1 (hOpMHUPOBAHHUE OCO3HAHUS B3aUMOCBSI3H F'€OMETPHUH C OKPYKAIOIIMM MUPOM;

(dopMupoBaHHE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (PHUTYypax Kak o
BOXHEHIINX MaTeMaTHYECKHX MOJEIAX, MO3BOJIAIOMIUX OMHUCHIBATh U M3yd4aTh
pa3Hble SIBJICHUSA OKPYXKAIOIIEr0 MHUpa, 3HAHWE MOHATUHUHOrO amnmapara Io
pazneny «CrepeomeTpus» yueOHOTO Kypca reoMeTpHH;

¢opMupoBaHHEe  yMEHHS  BIQJ€Th  OCHOBHBIMH  TOHSATHSMH O
MPOCTPAHCTBEHHBIX (UTYpax W UX OCHOBHBIMU CBOMCTBAMH, 3HAHHE TEOPEM,
dopMyn U yMeHHE UX MPUMEHSITh, YMEHUS OKA3bIBATh TEOPEMbl U HAXOIUThH
HECTaHJapTHBIE CIOCOOBI pELICHUS 33/1a4;

(opMHpOBaHME YMEHHUS pACIIO3HABAaTh Ha 4YEPTEeXKaX, MOJEIIX U B
pealbHOM MHUpPE MHOTOTPAaHHUKM H Tella BpalleHHUs, KOHCTPYHPOBATH
reOMETPUYECKHUE MOJIEIIH;

dbopmupoBanue MOHUMaHUS BO3MOKHOCTH aKCHOMAaTUYECKOTO
MOCTPOCHUS MaTeMAaTUYECKUX TEOpHuil, (OPMUPOBAHHE TOHUMAHUS POIHU
aKCMOMATHKH TP MPOBEACHUN PACCYKICHUH;

(opMHpOBaHKE YMEHHS BJIAJIETh METOJIAMH JOKA3aTEeIbCTB U AJITOPUTMOB
pelIeHus, YMEHHUS WX TMPUMEHATbH, MPOBOJIUTH JAOKa3aTeNIbHBIC PACCyKICHUS B
XOJIe PEIICHHS] CTepPEOMETPUYECKMX 3ajad M 3a7a4 C [PaAKTHYECKUM
comepkaHueM,  GOpPMHpPOBAHHME  MPEACTABICHUS O  HEOOXOJUMOCTH
JI0Ka3aTeJIbCTB MPU OOOCHOBAaHMM MaTeMaTHYECKUX YTBEPXKACHUM U POJU
aKCMOMATHKH B MPOBEJACHUH JAEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE W COBEPIICHCTBOBAHME WHTEJUICKTYAIbHBIX M TBOPYECKUX

CIOCOOHOCTEM oOyyarommxcs, MMO3HaBaTEIbHON aKTUBHOCTH,
UCCIIEIOBATEILCKUX YMEHUHN, KPUTUUHOCTH MBIIIUICHUS, HHTEpPECa K U3YYCHUIO
TCOMETPHH;

dbopmupoBaHue (GyHKIIMOHATBHOM TPaMOTHOCTH, peneBaHTHOU

r€OMETPUU: YMEHHUS PACNO3HABaTh MNPOSABICHUS T'€OMETPUYECKUX TOHSITHUH,
00OBEKTOB M 3aKOHOMEPHOCTEW B pPEAbHBIX XU3HEHHBIX CUTyalUsIX U TpH
U3YYEHUH JIpYyruX Y4eOHbIX MPEAMETOB, MPOSBICHHUS 3aBUCUMOCTEH W



3aKOHOMEPHOCTEH, MOJEIMPOBAHUS pEANbHBIX CHTyalud, HWCCIEIO0BAaHUS
MTOCTPOEHHBIX MOJIEJIEN, UHTEPIPETALNHN [TOJTYUYEHHBIX PE3YJIbTATOB.

OCHOBHBIMU COJIEP>KATENbHBIMU JIMHUSAMHU yueOHOTO Kypca «['eomerpus»
B 10-11 xnaccax sasmsrorcs: «lIpsimMple M IIIOCKOCTH B IIPOCTPAHCTBEY,
«Mmuororpannuku», «Tema BpameHus», «BekToppl M  KOOPAMHATHI B
MIPOCTPAHCTBEY, «J{BIXKEHUS B TPOCTPAHCTBEY.

ChopmymupoBannoe Bo PI'OC COO TpeboBaHme «yMETh ONEPHPOBATH
MNOHITUSIMIY, PEICBAHTHBIMU T'€OMETPUH Ha YIITyOJIEHHOM ypOBHE OOydYeHHUs B
10-11 kmaccax, OTHOCHTCS KO BCEM COJIepKaTeIbHBIM JIMHUSAM y4eOHOTO Kypca,
a QopMHpOBaHUE JIOTUYECKUX YMEHHMH pACTpEAENseTCs HE TOJIbKO IO
COMep)KaTeNbHBIM JIMHUSAM, HO U 10 roxaM oOyuenus. CoaepxaHue
0o0pa3oBaHMs, COOTBETCTBYIOIIEE NPEIAMETHBIM PpE3yJbTaTaM OCBOCHHS
®denepanbHOl pabouell MpOrpaMMbl, paclpeliesiEHHBIM M0 rojaM O0y4YeHHs,
CTPYKTYPUPOBAaHO  TakuM  oOpa3oM, 4YTOObI KO BCEM  OCHOBHBIM,
MPUHIMIIMAIBHBIM BOIIPOCaM 00ydYaromumecss o0palagiuch HEOJHOKPATHO. DTO
MO3BOJIIET OPraHW30BaTh OBJAJCHHE TEOMETPUYECKUMHU TIOHATUSAMU U
HaBBIKAMM TOCJIEIOBATEIBHO M IOCTYNATEIbHO, C COOJIIOICHHEM MPHUHIIUIA
MIPEEMCTBEHHOCTH, @ HOBbIE 3HAaHWA BKIOYaTh B OOLIYyI0 CHUCTEMY
Ir€OMETPUYECKUX MPEACTABICHUN OOy4YarOIIMXCs, paclupsis W yriyosnss ee,
00pa3ysl MPOYHbIE MHOKECTBEHHBIE CBA3H.

Ilepexoa K U3y4EHUIO TEOMETPUHN Ha YIIyOJIEHHOM YPOBHE MO3BOJISET:

co3math ycioBus s auddepeHuranuu  oOydeHUs, TOCTPOCHUS
WHIUBUyAJIbHBIX 00pa30BaTEIbHBIX MPOrpaMM, OOECHEYHUTh YIIyOJIEHHOE
M3Yy4YEHUE T€OMETPUH KaK COCTaBIIAIONIECH yueOHoro npeamera «MareMaTukay;

MOATOTOBUTH OOYYaIOIIUXCA K IMPOJOJDKEHUIO M3YyYEHUS MAaTEMaTHKHU C
y4€ToM BbIOOpa Oyaymieit npodeccuu, odecrednBasi TPEEMCTBEHHOCTh MEXKTY
001mMM 1 podeccuoHaIbHBIM 00pa30BaHUEM.

Ha wu3yuenue ydeOHOro kypca «l'eomeTpusi» Ha yYriIyOJIEHHOM YpOBHE
otBoautcs 204 gaca: B 10 kmacce — 102 vaca (3 gaca B Heaeno), B 11 kimacce —
102 yaca (3 yaca B HEJIETTIO).



COILEPKXAHUE OBYUYEHUASA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE TMOHATUSA CTEpeOMETpuu. Touka, mnpsAMas, IUJIOCKOCTb,
npoctpaHcTBO. lloHsATHE 00 aKCHMOMAaTUYECKOM MOCTPOEHUH CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPUHN U CIICICTBUS U3 HUX.

B3anmHOe pacnosniokeHHe NpsMBIX B IPOCTPAHCTBE: IEPECEKAIOLIUECH,
MapajulesibHble M CKpeluBaromuecs npsimele. lIpu3Hakym ckpemmBarommxcs
npsMbIX. llapamienbHOCT NpPAMBIX M IUIOCKOCTEW B IPOCTPAHCTBE:
[apajuleyIbHble MpsSMbIE B IPOCTPAHCTBE, NAPAUICIBHOCTH TPEX IMPSAMBIX,
MapaJuIeIbHOCTh MNPSAMOW M IUIOCKOCTH. [lapamnenpHoe W LEHTpalbHOE
MIPOEKTUPOBaHKE, U300paxkeHne ¢uryp. OCHOBHBIE CBOMCTBA MapajlIEIbHOTO
npoekTupoBanus. M3o0paxenue (uryp B mapajuieIbHONM MPOEKUHUH. YTIbI C
COHAIIPABJICHHBIMH CTOPOHAMH, YTOJl MEXIy NPSIMBIMA B INPOCTPAHCTBE.
[lapannenbHOCTP  IJIOCKOCTEW:  MAapaJUIedbHbBIE  IIJIOCKOCTH,  CBOWCTBA
napajie’dbHbeIX IIockocTedl. [lpocreiiine npocTpaHCTBEHHbIE (GUIYpPHl Ha
IJIOCKOCTH: TETPaj’Ap, NapaJJICIIECIUIIE, IOCTPOCHUE CCUCHHM.

[leprieHIMKYISPHOCTH TPSMOM U INIOCKOCTH: IEPIEHAUKYJIISPHBIE ITPSMBbIC
B IPOCTPAHCTBE, NPSAMBIC NapajuIeIIbHbIE U NEPIEHAUKYISAPHBIE K IIOCKOCTH,
MPU3HAK NEPNEHAUKYJISAPHOCTA NPSIMOM M IUIOCKOCTH, TEOpPEMa O NPSIMOMN
IIEPIICHIUKYJISIPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHUE.
[lepieHAMKYNISIp W HAKIOHHBIE: PACCTOSHHE OT TOYKMA JI0 IUIOCKOCTH,
pacCTOsIHUE OT MPSAMOM A0 IUIOCKOCTH, MPOEKUUS (PUTYphl HA IIOCKOCTb.
[leprieHIMKYISAPHOCTh IUIOCKOCTEN: NPU3HAK MEPHEHANKYISIPHOCTH  JIBYX
rockocTer. Teopema o TpEX NEPHEHIUKYISPaXx.

VYTIIbl B IPOCTPAHCTBE: YTOJ MEXAY MPSAMOU U IIOCKOCTHIO, IBYTPAHHBIN
YIOJI, JIMHEMHBIA YroJ JBYIPaHHOTO yrija. TpEéXrpaHHbIl M MHOTOIPAHHBIE
yribl. CBOMCTBA IUIOCKUX YIJIOB MHOTOTPAHHOrO yria. CBOMCTBA IUIOCKUX M
JBYI'PAHHBIX YTJIOB TPEXTPAHHOIO yryia. TeopeMbl KOCUHYCOB U CHHYCOB JJIA
TPEXTPAHHOIO YIJa.

MHOrorpaHHuKHU

Buapl MHOTOrpaHHUKOB, pa3BEPTKA MHOTrOrpaHHuka. [Ipusma: n-yronsHas
npu3Ma, MOpsMas W HAKJIOHHAs TPU3MbI, OOKOBas M TOJIHAg MOBEPXHOCTh
npusmel. [lapannenenumnen, npsMOYroabHbIN HapaJUIEIENUIIE U €r0 CBOKCTBA.
Kparuaiiimre myTd Ha MOBEpPXHOCTM MHOTOrpaHHUKa. Teopema Oumepa.
IIpocTpanctBenHass Teopema lludaropa. [lupamuaa: N-yrosibHasi mupamua,
npaBuwibHas U yceu€HHas nupamuibl. CBoiicTBa pédbep M OOKOBBIX TIpaHE
paBWIbHOW nupaMuabl. [IpaBubHBIE MHOTOIPAaHHUKH: NIPaBUJIbHASL IPU3MaA U
IpaBWJIbHAS NUpaMuIa, NPaBUJIIbHAS TPEYroJibHas NMUPAMHUIA U MPABHIbHBIN
TeTpadsip, KyO. IlpeacraBieHne O MpaBUIBHBIX MHOTOTPAHHMKAX: OKTajJp,
TOJEKadIp U UKOCAdIIp.

Bbluucnenue 5»71€MEHTOB MHOTOIPAHHMKOB: pEOpa, aUaroHaiv, YIJIbL.
[Tnomans GOKOBOM MOBEPXHOCTH M TMOJHOW IMOBEPXHOCTU MPSMON HPHU3MBI,
IUIOLIAAb OCHOBAaHUW, TeopeMa O OOKOBOWM TMOBEPXHOCTHU MPSMON MPU3MBI.
[Tnomans OOKOBOM MOBEPXHOCTH U MOBEPXHOCTH MPABWIBHOW MHPAMMUIBI,
TEOpEMa O IUIOLIAAN YCEUEHHOU TTUPAMUIBI.

CummMmeTpuss B MNPOCTPAHCTBE. OJIEMEHTHl CUMMETPUH MPABHIBHBIX
MHOTOTpaHHUKOB. CHUMMETpHUS B NPAaBWIBHOM MHOIOTPAHHUKE: CUMMETPUS



napajuiejenuneaa, CAMMETPUSl MPAaBWIBHBIX MPU3M, CUMMETpPHS MPAaBUIBHON
MApaMUJIBIL.

BekTOopbl M KOOPAMHATHI B IPOCTPAHCTBE

[loHATHA: BEKTOp B IMPOCTPAHCTBE, HYJIEBOM BEKTOP, JJIMHA HEHYJIEBOIO
BEKTOPa, BEKTOPHI KOJUIMHEAPHBIE, COHANPABICHHBIE W IPOTHUBOIOJIOKHO
HaIlpaBJICHHBIE BEKTOpPbI. PaBeHCTBO BEKTOPOB. JIEMCTBUS € BEKTOpPAMH:
CJIOKEHUE U BBIYUTAHUE BEKTOPOB, CyMMa HECKOJBKHX BEKTOPOB, YMHOKECHHE
BekTOpa Ha uyucio. CBoicTBa clIOKEHUS BEKTOpOB. CBOMCTBA YMHOXKEHUS
BekTopa Ha uwucio. [lomatme  kommuianapHele  BeKTOpbl.  [Ipu3Hax
KOMIUTAHApHOCTH TpEX BeKTOpoB. lIpaBuno mapamnenenunena. Teopema o
PA3JIOKEHUH BEKTOpA MO TPEM HEKOMIUIAHAPHBIM BekTopaM. IIpsmoyrosbHas
cucTteMa KoopAuHAT B mpocTpaHcTBe. KoopauHatel BekTopa. CBA3b MEXIY
KOOpDAMHATaMH BEKTOpPAa M KOOPAWHATAMHM TOYEK. YTOJ MEXKIY BEKTOPAMH.
CkansipHO€e IpOU3BEACHUE BEKTOPOB.
11 KUIACC

Tesa Bpamenus

[lonaTHA: OMIMHApPHWYECKAs TOBEPXHOCTb, KOHWYECKas IIOBEPXHOCTb,
chepuyeckas MOBEPXHOCTh, oOpasyroumme noBepxHocTed. Tema BpamieHus:
HUJIUHAP, KOHYC, YCEUEHHBIM KOHyC, cdepa, map. B3zauMHoe pacnonoxeHue
cheppl M IUIOCKOCTH, KacaTelbHas IIOCKOCTh K cdepe. M3o0paxeHue Tten
BpalleHUs Ha MI0cKocTH. Pa3BépTka muumHapa u konyca. CuMmMmeTpus cepbl u
miapa.

O06BEM. OcHoBHBIE cBoMcTBa 00bEMOB Tein. Teopema 00 00BEME
MPSMOYTOJIBHOTO Mapajiesenunena 1 ciaeAcTBus u3 He€. OO0bEM mpsMoN U
HAaKJIOHHOW TMpU3MBblL, UWIMHApPA, OUpaMuabl U KoHyca. OOBEM 1mapa u
[IaPOBOT'0 CErMEHTA.

KomOunHanuu Ten BpallleHus U MHOTOrpaHHHMKOB. [Ipu3ma, BnucaHHas B
UMJIMHAP, ONUCaHHAas OKoJo MwinHapa. llepecedenune cdepsl u mapa c
miockocThio. Kacanue mapa u chepbl miockocTero. [loHsTHE MHOTOTpaHHUKA,
OMHMCAHHOTO OKOJIO c(ephl, cepbl, BIMCAHHOW B MHOTOIPAHHMK WU TEJO
BpALLCHHUS.

[Tnomaas MOBEPXHOCTH HMWIMHAPA, KOHYCA, TUIOMAAL chephl U €€ JacTeil.
[Tonobue B mpoctpancTtBe. OTHOLIEHHE OOBEMOB, TUIOIIAJAEH MOBEPXHOCTEH
noao0HbIX ¢uryp. [IpeoOpazoBanue nomodbusi, romoretusd. Pemenue 3aaad Ha
IJIOCKOCTHU € UCTIOJBb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[locTpoeHne cedyeHM MHOTOTPAHHUKOB M TEJI BpPAIICHUSA: CEUYEHUS
munHApa (MapauieTbHO W MEepPHEeHIUKYJISIPHO OCH), CEUEHHsI KOHyca
(mapanienbHbIE OCHOBAHUIO M MPOXOJAIIME Yepe3 BEPIIHMHY), CEUEHHUs Iuapa,
METOAbl TOCTPOCHMSI CEUEHHM: METOJ  CJIEJ0B, METOJ BHYTPEHHETO
IPOEKTUPOBAHHUSI, METOJI IEPEHOCA CEKYIIEHN TUIOCKOCTH.

BekTopbl M KOOPAMHATHI B POCTPAHCTBE

Bektopel B mpoctpancTBe. Omnepauuu Haja BeKTopamu. BekTopHoe
YMHOXEHNE BEKTOPOB. CBOMCTBAa BEKTOPHOTO yMHOXeHUsA. lIpsMoyronbpHas
cucTeMa KoopaMHAT B mpoctpaHcTBe. KoopawHaTel BekTtopa. PasnoxkeHwue
BekTOopa 10 0Oasucy. KoopaumHaTHO-BEKTOpHBIH METOA MpU  pEUICHUU
r€OMETPUYECKHX 3a/1a4.

JIBUKeHUs B IPOCTPAHCTBE

JBuxenus: npoctpanctBa. OtoOpaxenus. [[BUkeHrs U paBEHCTBO QUTYD.
OOGmue cBoiicTBa ABWIXKEHMM. Buapl JIBWXKEHUN: TapauieNbHBIA TEpPeHocC,



IIEHTPaJIbHASI CUMMETPHS, 3€pKajbHAs CUMMETPHS, MTOBOPOT BOKPYT MPSMOM.
[TpeobpazoBanms o100usl. [Ipsmas u cdepa Ditnepa.



HJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«'EOMETPUSA» (YIJIYBJEHHBIMX YPOBEHb) HA YPOBHE
CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpaxaanckoe BOCIUTAHME:

c(hOPMHUPOBAHHOCTh  TPAKIAHCKOHW  TO3WIMMA  OOYYaromerocss  Kak
aKTUBHOTO M OTBETCTBEHHOIO UJI€Ha POCCHUIICKOTO OOIIECTBa, MPEACTABICHUE O
MaTeMaTUYECKNX OCHOBaX (PYHKIIMOHUPOBAHHUS PA3JIMYHBIX CTPYKTYD, SIBJICHUH,
MpOLEAYp TPaKIaHCKOro 0OIecTBa (BBIOOPHI, OMPOCHI M JAPYroe€), YMEHHUE
B3aUMOJICCTBOBaTh C COLUMAJIbHBIMH HMHCTHUTYTaMHU B COOTBETCTBUM C HX
(GYyHKUMSAMU U Ha3HAUCHHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpPMUPOBAHHOCTh POCCUUCKON Tpa)KJaHCKOW UJICHTUYHOCTU, YBAXKCHUS
K MPOIUIOMY U HACTOSLIEMY POCCUHUCKOM MAaT€MAaTHUKH, [IECHHOCTHOE OTHOLIEHUE
K JOCTHKEHUSIM POCCHMCKMX MAaTEMAaTHKOB M POCCUMCKOW MaTEMAaTHYECKON
IIKOJIbI, MCHOJb30BAHUE 3TUX JOCTHXKEHHH B JIPYTrMX HAayKaX, TEXHOJOTHSX,
chepax SKOHOMHUKHY;

3) AyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:

OCO3HaHHE JyXOBHBIX LIEHHOCTEN POCCHUICKOTO Hapoja,
c()OPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, OSTUYECKOIO TOBEACHMS,
CBA3AHHOTO C TPAKTUYECKUM MPUMEHEHHEM JOCTH)KEHHH HAyKu W
NEATEIbHOCThIO YYEHOTO, OCO3HAaHHWE JHUYHOIO BKJIaJa B IOCTPOEHUE
YCTOWYMBOTO OYyAYIIETO;

4) 3cTeTHYECKOEe BOCIIMTAHUE:

ACTETUYECKOE OTHOUIEHUE K MHPY, BKIIIOYAsl 3CTETHKY MaTEeMaTHUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajady, peLeHnH, paccyXIeHUN,
BOCIIPUUMYHMBOCTh K MAaTEMAaTHYECKUM aCMEKTaM Pa3JIMYHBIX BUJIOB UCKYCCTBA;

5) pusuyeckoe BocnuTaHKE:

c(OPMUPOBAHHOCTh YMEHHUSA NPHUMEHSITh MAaTEMATHYECKHE 3HAHHS B
MHTEpecax 30pOBOro M 0Oe3omacHoro oOpa3a JKU3HU, OTBETCTBEHHOE
OTHOLIEHUWE K CBOEMY 3JI0POBBIO (340pOBOE MHUTAHUE, COATTAHCHUPOBAHHBIM
PEXUM 3aHATUNA U OTIbIXA, PEryJsipHas (u3nyeckas aKTUBHOCTH), (pru3zndyeckoe
COBEPILIEHCTBOBAHUE npu 3AHATHUIX CHIOPTUBHO-03/J0POBUTEIBHOM
JEeSATENbHOCTBIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTh K Tpydy, OCO3HAaHHWE IIEHHOCTH TPYIOJIOOUS, MHTEpPEC K
paznuuyHbiM  cdepam  TpodecCHOHaTbHON  AESTENbHOCTH, CBS3aHHBIM C
MaTEMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpILAaTh OCO3HAHHBIA BBHIOOP
Oynymieit npodeccun W peaau3oBbBIBaTh COOCTBEHHBIE >KU3HCHHBIC IIJIaHBI,
FOTOBHOCTh U  CIHOCOOHOCTH K  MareéMaTH4ecKoMy OOpa3oBaHUIO U
caM00Opa30BaHUIO HAa TMPOTSHKEHUU BCEU >KM3HU, FOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PELICHUU MTPAKTUYECKUX 3aJ1a4 MaTeMaTHYEeCKON HapaBIIEHHOCTH;

7) 3K0JIOrH4ecKoe BOCIIMTAHUE:

c(OpPMHUPOBAHHOCTh 3KOJOTUYECKON KYJIbTYpbl, NOHMMaHHE BIUSHUSA
COLIMAIBHO-D)KOHOMHYECKUX  MPOIECCOB HA  COCTOSIHUE TPUPOJHON U
COLIMAIIBHOM  Cpe/ibl, OCO3HAHHE TIJI00aTbHOTO XapakTepa HKOJIOTHYECKUX
npo0sieM, OpUEeHTALMs] Ha TPUMEHEHUE MAaTEMATUYECKUX 3HAHUN AJI PEIICHHUS
3a/1a4 B 00JIACTH OKPY’KAIOIIEH Cpesbl, JIAaHUPOBAHUE MOCTYNKOB U OLIEHKU UX
BO3MOKHBIX MTOCHEACTBUN 7151 OKPY>KAIOLIEH CPEeJIbl;



8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKM ©  OOIIECTBEHHOM TMPAaKTUKH, [OHUMAHHUE
MaTeMaTUYeCKOW HAayKH Kak c(epbl 4elIOBEUECKOW NESITeIbHOCTH, ATAloB €€
pPa3BUTUSL U 3HAYMMOCTH [JIsi Pa3BUTHUS IIMBWIM3AIUU, OBJIAJICHUE SI3BIKOM
MaTeMaTUKU W MAaTEMaTHYE€CKON KYyJIbTYpOH Kak CPEeJCTBOM IO3HAHHUS MUPA,
TOTOBHOCTh OCYIIECTBIIITh MPOCKTHYIO W HCCIEIOBATEIbCKYIO JEATEIIbHOCTD
WHJIUBUAYAJIBHO U B TPYMIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTeqbHBbIC YHHBEPCAJIbHbIE YUeOHbIE el CTBUA

Bba3oBble jiornyeckue AeiicTBUA:

BBUISIBJIAATh U XAapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKA MAaTEMATUUECKUX
OOBEKTOB, TMOHATUH, OTHOUIEHUH MEXAYy NOHATHSAMHU, (OPMYIUPOBATH
onpeaeneHus HOHSTHH, yCTaHaBIMBATh CYILIECTBEHHBIN MPU3HAK
KJIacCU(PUKalMKA, OCHOBAaHMS JUIsi OO0OOLIEHUST W CpPAaBHEHHs, KpPUTEPUU
MIPOBOJIMMOTI0 aHAJIN3A;

BOCIIPUHUMATh, (OpMYyJIUpoBaTh M  NIPEOOPa3OBBIBATh  CYKJCHHUSA:
YTBEPAMUTEINIbHBIE U OTPULATENIbHbIC, EAMHUYHbBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIATH ~ MATEMAaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
MPOTUBOPEYMS B (paKTax, JaHHBIX, HAOMIOACHUSIX U YTBEPKICHUSAX, IPEeAJIaraTh
KPUTEPUU JJI BBISBIICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYUHIA;

JieNaTh BBIBOABI C HWCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHHI M0 aHAJIOTUH;

MPOBOJIUTH CaMOCTOSATENIbHO JI0Ka3aTeNbCTBA MaTeMaTUYECKUX
YTBEPXKACHUN (MpsAMbIE U OT MPOTHBHOIO), BBICTPAUBATH APTyMEHTAIIUIO,
MPUBOAUTH TPUMEPBl KM  KOHTPHPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
CYKJI€HUS U BBIBOJBL;

BBIOMpaATh CMOCOO pelieHuss y4eOHOMl 3amauu (CpaBHMBATh HECKOJIBKO
BapUMAHTOB peUIeHUs, BbIOMpaTh Haubojee MNOAXOAANMIA ¢  y4ETOM
CaMOCTOSITEJIbHO BbIIEJIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarenbckme 1eiicTBUSL:

MCIIOJIb30BaTh BOMPOCHI KaK MCCIEN0BATEIbCKUI MHCTPYMEHT MO3HAHMS,
dopMynupoBaTh  BONPOCHI, (UKCUPYIOLIME MPOTUBOpEYUE, Mpodiemy,
yCTaHaBJIMBAaTh UCKOMOE M JTaHHOE, OPMUPOBAThH TMIIOTE3Y, APIYMEHTHPOBATh
CBOIO MO3ULIUI0, MHEHHUE;

IPOBOJUTH CaMOCTOSITEJIbHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE M0 YCTAHOBJIEHHUIO OCOOCHHOCTEH MAaTEMaTUYECKOro OOBEKTa,
SABJICHMS, TIPOLIECCA, BBIABICHUIO 3aBUCUMOCTEH  MeXAy OOBEKTaMH,
SABJICHUSIMU, IPOLIECCAMU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHUS U BBIBOJIBI MO pe3yJibTaTam
NPOBEIEHHOTO HAOIIOJEHUS, HCCIEAOBAHMS, OLIEHMBATh JOCTOBEPHOCTD
NOJIYYEHHBIX Pe3yJbTaTOB, BEIBOJIOB U 0000IIECHHI;

IPOrHO3UPOBATh BO3MOKHOE Ppa3BUTHE MpOIECCa, a TAKKE BBIIIBUTaTh
IPEANOI0XKEHHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmaumeii:

BBISIBIISATh JIepUIMTHl MH(OpMALMK, JaHHBIX, HEOOXOAUMBIX IJi OTBETA
Ha BONPOC U JJIs PELICHUS 3aauH;



BbIOMpaTh  MHGOpPMAIUMIO U3  HCTOYHHKOB  PA3JIUYHBIX  THIIOB,
aHAJIM3UPOBaTh, CUCTEMATH3UPOBATh M HWHTEPIPETUPOBATH HHPOPMAIUIO
pa3IMYHBIX BUIOB U (HOPM MpEICTABICHHUS;

CTPYKTYpUPOBaTh WHGOPMAIIUIO, TIPECTABIATh €€ B pasiudHbIX (popmax,
WUTIOCTPUPOBATH TpapUUECKH;

OLICHUBATD HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITEJIHO
c(hOpMyIIMPOBAHHBIM KPUTEPHUSIM.

KoMmyHnKkaTHBHBIE YHHBeEpCAJbHbIe y4eOHbIe 1elCTBUS

OO0menne:

BOCHPUHUMATh U  (OPMYJIHPOBATh CYXXICHHSI B COOTBETCTBHUH C
YCIIOBHSIMU U LEISAMU OOILIEHHUS, SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOUKY
3pEHHUS B YCTHBIX M MMCbMEHHBIX TEKCTAX, JaBaTh NOSICHEHUS MO XOAY PEIICHUS
3a/1a4yd, KOMMEHTUPOBATh MOJYUYEHHBIN Pe3yJIbTaT;

B X0J1€ 00CYKIEHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYK1a€MOM TEMBI,
mpoOJeMBbl, pelaeMor 3aJadyd, BBICKA3bIBaTh HJEH, HAIEJICHHbIE Ha IMOUCK
pELIeHMs], COMOCTABIATh CBOU CYXKJIEHUS C CYXACHUSAMU APYIHMX YYACTHHUKOB
auanora, 0OHapy>KMBaTh Pa3JIMuUe U CXOJICTBO MO3ULUH, B KOPPEKTHOH (popme
(opMyIMpPOBATH PA3HOIIIACHS, CBOU BO3PAKEHUS;

MPEACTABIATh  PE3yJbTaThl  PEIICHHS  3aJadyd,  SKCIEPUMEHTA,
MCCJIEIOBAHMSI, MPOEKTA, CAMOCTOSITENIbHO BBIOMpPaTh (hOpMAT BBICTYIUIEHHUS C
Y4€TOM 3a/1a4 IPE3EHTALUN U OCOOEHHOCTEN ayJUTOPHUHU.

PerynsiTuBHBIE YHMBepcaJbHbIe YueOHbIe JeiiCTBHSA

Camoopranusanus:

COCTABJISITh IUIAH, aJITOPUTM PEILICHUS 3aJa4l, BHIOUPATh CIOCO0 peleHus
C y4€TOM HMEIOIIUXCSI PECYpCOB U  COOCTBEHHBIX  BO3MOXKHOCTEM,
apryMEHTUPOBaTh W KOPPEKTUPOBATh BAPHUAHTHI PEHIEHUH € YYETOM HOBOM
uH(popmanuu.

CaMOKOHTPOJIb, IMOIIHOHAJIbHbI HHTEJJIEKT:

BIIQZIETh HABBIKAMU TO3HABAaTEIbHOM pediaekcuu Kak OCO3HAHMS
COBEpILAEMbIX JEHCTBUM U MBICIUTEIbHBIX IPOILIECCOB, WX PE3YJIbTaTOB,
BJAJ€Th CHOCOOAMU CaMOIIPOBEPKH, CAaMOKOHTPOJIS MpoIlecca W pe3yibTaTa
pelIeHns: MaTeMaTUYeCKOM 3aauH;

MPEeABUACTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh MpH PEIICHUU
3a/layd, BHOCUTb KOPPEKTUBBI B J€ATEIbHOCTh Ha OCHOBE HOBBIX
00CTOSITENBCTB, JAHHBIX, HAMIEHHBIX OIIMOOK, BHISBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yjbTaTa LEIW U YCIOBHUSIM, OOBSICHATH
OPUYMHBI  JTIOCTHOKEHUS WM HEJAOCTMKEHHUS Ppe3yJbTaTOB JIESITEIbHOCTH,
HAXOJUTh OIIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHAs 1€ATEIBLHOCTD:

NOHMMaTh W UCIOJIb30BaTh  MPEUMYIIECTBA  KOMAaHJAHOW U
UHAMBUIYaIbHOM paboOThl MpU peuieHuH Y4eOHbIX 3a/ay, MPUHUMATh Lelb
COBMECTHOM NI€ATEeNIbHOCTH, MJIAHUPOBATh OPraHU3allui0 COBMECTHOW paboThI,
pacnpenensaTb BUIIbI paboT, JOrOBapuBaThCs, 00CYX AaTh MPOLECC U Pe3yabTaT
paboThl, 0000111aTh MHEHHUS HECKOIBKHX JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYykaeHUs1, 0OMEH MHEHHIA,
«MO3TOBbI€ IITYpMbI» W HWHBIE), BBINOJIHATH CBOIO YacTb pabOThl U
KOOPJMHUPOBATh CBOM JCHCTBUSA C JAPYTMMM YJI€HAMH KOMAaHJbI, OLEHUBAThH
KauyecTBO  CBOEr0  BKJIaJAa B  OOWMHA  TOPOAYKT MO  KPUTEPHUSIM,
c(hOpMyYITUPOBAHHBIM YYACTHUKAMHU B3aUMOJICUCTBHUSI.



HPEAMETHBIE PE3YJIBTATBI

K koniy 10 knacca o0yyaromuicss HAyqYuTCs:

CBOOOJHO OMEpUPOBATH OCHOBHBIMH TOHATHUSMU CTEPEOMETPUU TPHU
pELIeHUH 337a4 U TPOBEACHUHN MAaTEMaTHUYECKUX PACCYKICHUN;
MIPUMEHSATH AKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX NIPU PELICHUN
r€OMETPUYECKUX 3a/1aY;

KJIaCCU(UITUPOBATH B3aUMHOE PACIONIOKEHUE TPAMBIX B IPOCTPAHCTBE,
IJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEN B MPOCTPAHCTBE;
CBOOOZHO OMEpUpOBaTh MOHITHSIMH, CBS3aHHBIMH C YIJIaMH B
MIPOCTPAHCTBE: MEXIY MPSMBIMU B MPOCTPAHCTBE, MEXIY NPSAMON U
IJIOCKOCTHIO;

CBOOOJIHO OIEPUPOBATH MOHATUAMHU, CBI3aHHBIMU C MHOTOTpaHHUKAaMU;
CBOOOJHO pacno3HaBaThb OCHOBHBIE BUIbl MHOTOI'PAaHHUKOB (IIpU3Ma,
nvpamuia, NpsMOYyroJIbHBINA Napaienaenunes, Kyo0);
KJIACCU(PUIIMPOBATh MHOTOTPAHHUKH, BBIOMpas OCHOBaHUA IS
KJIacCU(PUKALNU;

CBOOOJHO OINEPUPOBATH MOHATUSMH, CBSI3aHHBIMU C CEYEHUEM
MHOT'OTPAHHUKOB TJIOCKOCTBIO;

BBIIIOJIHATh ~ MApajyiebHOE,  LEHTPAIBHOE U OPTOTOHAIBHOE
MIPOEKTUPOBAHHE (UTYp HA IUIOCKOCTh, BBIMOJIHATH H300paKeHUs
(Guryp Ha IIOCKOCTH;

CTPOUTHh  CE€YEHUS  MHOTOIPAHHHUKOB  PAa3JIMYHBIMU  METOJIAMH,
BBINIOJIHATH (BBIHOCHBIE) IIJIOCKUE YEPTEKH U3 PUCYHKOB IPOCTHIX
00BEMHBIX QUTYp: BUJ CBEPXY, COOKY, CHU3Y;

BBIYMCIIATh IUIOIIAM TMOBEPXHOCTEH MHOTOIPaHHUKOB (IpU3Ma,
MUpaMKJIa), TEOMETPUUYECKUX TeJl C TPUMEHEHUEM (HOpPMYIT;

CBOOOJHO OMNEpUpPOBATh MOHATUAMH: CUMMETPUS B IPOCTPAHCTBE,
LIEHTP, OCh M IUIOCKOCTh CHUMMETPUHU, LEHTP, OCb U IUIOCKOCTh
CUMMETpUU (UTYPBHI;

CBOOOJHO ONEPUPOBATH MOHATHSIMHU, COOTBETCTBYIOIIMMHU BEKTOpPAM U
KOOpPJIMHATaM B IMPOCTPAHCTBE;

BBITIOJIHSTH IEUCTBUS HaJl BEKTOPAMH;

pemaTh 3aJladyd Ha JI0Ka3aTeIbCTBO MATEMAaTUYECKUX OTHOILICHUW U
HaXO0XKJEHUE TeOMETPUUECKUX BEIUYHMH, IPUMEHSST U3BECTHBIE METObI
Py pElIeHUH MAaTeMAaTHYeCKUX 3a]ad MOBBIIIEHHOTO W BBICOKOIO
YPOBHSI CIIO)KHOCTH;

OPUMEHATh MPOCTEUINE MPOrpaMMHBIE CpPEICTBA U BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHUCTEMbl TPH PEIIEHUU CTEPEOMETPUUECKHUX
3azay;

U3BJIEKaTh, MPeoOpPa30OBbIBATH M HMHTEPIPETUPOBATH HH(MOPMAIUIO O
OPOCTPAHCTBEHHBIX T'€OMETPUYECKHX (UTypax, MPEACTABICHHYIO Ha
YepTekax U pUCyHKax;

OPUMEHSTh TMOJYYEHHBbIE 3HAaHWA HAa MPAKTUKE: CpPaBHUBATh U
aHAJIM3UPOBATh pealbHbIE CUTYallMH, TPUMEHSITh U3yYEHHBIE MOHSATHUS
B MpOLECCe MOUCKA PEIICHUs MaTeMaTU4yecku CGhOpMYIMPOBAHHON
npo0JIeMbl, MOJIETUPOBATh PEAIbHbIE CUTYyallud Ha A3bIKE T€OMETPHUH,
UCCIIeI0BATh MOCTPOEHHBIE MOJIeNn C UCIOJIb30BAaHUEM
F€OMETPUYECKUX TMOHSATUH W TEopeM, arrmapara aireopbl, peliarb



MPAKTAYECKUE 3a/1a4M, CBSI3AHHBIC C HAXO0XJICHUEM T'€OMETPUYECKHUX
BEJIMYMH;

MMETh MPEACTABICHUS] 00 OCHOBHBIX 3Tamax pa3BUTUS T€OMETPUM KaK
COCTaBHOW YacTu (hyHAaAMEHTa Pa3BUTHS TEXHOJIOTHH.

K xonny 11 kiaacca oOyyaromuiicss Hay4uTCs:

CBOOOHO OTEpPUPOBATH MOHATHIMH, CBI3aHHBIMH C IMJIUHAPUIECKOM,
KOHUYECKOW M CPEepUyecKOl MOBEPXHOCTSIMHU, OOBSACHATH CIIOCOOBI
MOJTYYCHHUS;

ONEepUpOBaTh MOHATUSMHU, CBA3AHHBIMM C TEJAMH BpALCHUS:
HUJIMHAPOM, KOHYCOM, C(hepoil U mapoM;

pacrno3HaBaTh Tela BpalleHus (LMWIMHAp, KOHyC, chepa u miap) u
OOBSCHATH CIIOCOOBI MOTYYESHHSI TEJ BPALCHHUS;

KJIACCU(PUIIMPOBATH B3aUMHOE PACIIOJIOKEHNE C(HEPhI U MIIOCKOCTH;
BBIYMCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOIPAaHHHUKOB M TE€Jl BpalllCHHS,
00BEMBI U TUIOLIAN TOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ BPALLICHHUS,
r€OMETPUYECKUX TEJ C TPUMEHEHUEM (HOPMYJT;

CBOOOJHO ONEPHUPOBATH MOHATHSIMH, CBSI3aHHBIMU C KOMOMHAUUSMU
T€JI BpAIIEHUS W MHOTOIPAHHHMKOB: MHOTOTPAaHHUK, BIHCAHHBIA B
cepy U ONMCaHHBIN OKOJIO cepsbl, chepa, BOUCaHHAs B MHOTOTPAHHHUK
WJIM TEJIO BpAlllCHHUS;

BBIYMCIIATh COOTHOUIEHUS MEXAY IUIONAJsIMU TMOBEPXHOCTEH U
00BEMaMH TTOJTOOHBIX TEI;

n3o00paxkatb HU3ydaemble (UTYpHI, BBIOJHATH (BBIHOCHBIE) IIOCKUE
YEepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUS TeJl BPALICHUS;

M3BJIEKaTh, MHTEPIPETUPOBATH U MPeoOpa3OBbIBATH MH(MOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUYECKHX (UTrypax, MPEACTaBICHHYIO Ha
YepTekax U pUCyHKax;

CBOOOJIHO OIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITNIOJIHSTH OIEpaIMi HaJl BEKTOPAMH;

3a/1aBaTh MIOCKOCTh YPABHEHUEM B JIEKAPTOBOW CUCTEME KOOPIUHAT;
pemiaTh TEOMETPUYECKHE 3aJlayd Ha BBIYHMCICHHUE YIJIOB MEXIY
NPSAMBIMU U TUIOCKOCTSIMHM, BBIUYMCIIEHUE PACCTOSHUM OT TOYKH 0
IJIOCKOCTH, B I€JIOM, Ha MPUMEHEHHE BEKTOPHO-KOOPAMHATHOIO
METO/1a MPU PEIICHUN;

CBOOOJHO OMNEpUpPOBATh MOHATUSAMH, CBA3aHHBIMH C JBH)KEHUEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKECHHUI;

BBINIOJIHATh H300paXEHUs] MHOTOTPAHHUKOB M TeNl BpallleHWs Mpu
MMAPALIETBHOM IIEPEHOCE, LEHTPAIBHOW CUMMETPHUHU, 3E€pPKaJIbHOU
CUMMETPHH, MPU TOBOPOTE BOKPYT MPSAMOIL, mpeoOpazoBanus noo0us;
CTPOUTh CEYEHHMS] MHOTOIPAHHMKOB M TeJl BpallCHHs: CEYEHUs
IMHApa (mapajyielbHO M TEPIEeHIUKYISIPHO OCH), CEYEHUs KOHyca
(mapaniesnbHbIE OCHOBAHUIO U MPOXOMASIIME Yepe3 BEPIINHY), CEUCHUs
mapa;

UCIOJIb30BaTh METO/bl MOCTPOEHHUS CEUYEHHM: METOH CIIEJJOB, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH IMITOCKOCTH;
JI0Ka3bIBATh FTEOMETPUUYECKHUE YTBEPIKICHMUS;

OPUMEHSTh T€OMETPUUECKUE (PaKThI ISl PEIICHUS] CTEPEOMETPUUYECKHUX
3a/1ay, MPEeAnojararoliX HECKOJIBKO IIaroB PEHIeHUs, €CIH YCIOBUS
IIPUMEHEHHUS 3a/I1aHbI B SIBHOW U HESIBHOM (hopme;



pemaTth 3a7ayd Ha J0Ka3aTeIbCTBO MATEMATHUYECKUX OTHOUIEHUW U
HaX0JICHUE TEOMETPUUECKUX BEIINYUH;

MIPUMEHSITh pOorpaMMHBbIEC Cpe/acTBa u AIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHUCTEMbI TPU PEIICHUU CTEPEOMETPUUECKUX
3az1ay;

MPUMEHSATh TOJYyYECHHBIE 3HAHUS Ha TMPaKTHKE: CpPaBHUBATh,
aHaIM3UpPOBaTh M OLICHUBATh peajlbHbIE CHUTYyallud, HOPUMEHSTH
M3YUYCHHBIC TTOHSTHUS, TEOPEMbI, CBONCTBA B MIPOIIECCE MOUCKA PEIICHUS
MaTeMaTU4ecKn  CHOPMYIHPOBAHHONW  MPOOJIEMBI, MOJEIUPOBATH
peanbHbIe CUTyalluM Ha SI3bIKE TEOMETPHUU, UCCIET0BATh TOCTPOCHHbBIC
MOJIETM C HCIOJIb30BAHHEM T'E€OMETPUUYECKUX TOHSITUH U TEOPEM,
anmapaTta anreOphl, pemarh MNPAaKTHYECKUE 3a7add, CBS3aHHBIC C
Hax0JICHUEM FeOMETPUUYECKUX BEJIMUUH;

MMETh TMPECTaBICHHUSI 00 OCHOBHBIX 3Tamax pa3BUTHUS T'€OMETPUU Kak
COCTAaBHOU 4acTH dbyHaaMeHnTa pa3BUTHUA TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC
Ne KoauuecTBo yacoB
HaumeHnoBaHue pa3ieiioB DJIeKTpOHHbIe (LM (POBbIE)
n/ KoHTpoJibHbIE IIpakTH4eckue
U TeM NPOrpaMMbl Bcero o0pa3oBaTe/IbHbIE PECypPChl
I padoThI padoThI
1 BBenenue B crepeoMeTpuio 23 1
5 B3aumHoe pacnionoxenue 6 1
IIPSMBIX B IPOCTPAHCTBE
[TapaymienpHOCTD MPSMBIX U
3 IUIOCKOCTEH B 8
IIPOCTPAHCTBE
IlepnieH IUKYIAPHOCTD
4 IPSAMBIX U IIJIOCKOCTEN B 25
IIPOCTPAHCTBE
VYTl U pacCTOSHUS 16 1
MHoOrorpaHHuku 7 1
BekTopbl B IPOCTpaHCTBE 12
3 [ToBTOpenue, 06001IeHUE U 5 )
cucTeMaTru3anus 3HaHUN
OBUIEE KOJIMYECTBO
102 6 0

YACOB I10 [TIPOI'PAMME




11 KITACC

HaumenoBanue
pa3jaesioB U TeM
MPOrpaMMbl

Ne
n/n

KoaudecTBO 9acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTHYeckue
padoThI

JuiekTpoHHbIE (UG POBHbIE)
o0pa3oBaTejibHbIE PeCypChI

AHanutnueckas
reoMeTpus

15

IToBTOpEHME,
00001IeHNE 1
cucTeMaTu3anus
3HAHUU

15

O0BéM

MHOIr'OrpaHHuKa

17

4 Tena Bpamenus

24

IImomamn
MIOBEPXHOCTHU U
00BEMBI KPYTIIBIX
Tel

6 JIBYOKeHUS

[ToBTOpEHME,
00o0meHne u
CUCTEeMaTH3aIus
3HAHUU

17

OBUIEE KOJIMYECTBO
YACOB IIO
[TPO'PAMME

102







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KounyecTBO 4acoB DJIeKTPOHHbIE
- Tara uuppoBLIe
n/ Tema ypoka KounTtpoJbHbie IIpakTuyeckune
Bcero U3ydeHust o0pa3oBaTejibHbIE

n padoThI padoThI pecypesI
OCHOBHBIE TIpaBUIIA
M300paKCHUS Ha PUCYHKE
rmociocm, napannen}::mx 1 https://m.edso0.ru/FOMGV

RWHE

MPSIMBIX (OTPE3KOB),
CepeIMHbBI OTPE3Ka
IlonsTHA cTEpeoMeTpUn:
TOYKA, IIpsAMasi, INIOCKOCTh,
npocTtpancTBO. OCHOBHBIE
IpaBuJia U300paKeHMsI Ha https://m.edsoo.ru/5SECB31
PUCYHKE TIJIOCKOCTH, 1 0PZ
napauIeTbHBIX MPSIMBIX
(OTpe3KOB), CepPeIUHBI
OTpe3Ka
[Tonsitus:
MepeCcEeKaroIINecs
IJIOCKOCTH, https://m.edsoo.ru/T2NNA
repeceKarouecsd npsamas u 1 USWK
MJIOCKOCTB;
MOJTYITPOCTPAHCTBO
[TonsiTus: 1 https://m.edso0.ru/7TKZVS



https://m.edsoo.ru/F9MGVRWHE
https://m.edsoo.ru/F9MGVRWHE
https://m.edsoo.ru/5ECB310PZ
https://m.edsoo.ru/5ECB310PZ
https://m.edsoo.ru/T2NNAU5WK
https://m.edsoo.ru/T2NNAU5WK
https://m.edsoo.ru/7KZVSHHVO

IepeceKaroIuecs
MJIOCKOCTH,
nepeceKaroIuecs npsmas u
IJIOCKOCTb;
MOJIYTIPOCTPAHCTBO

HHVO

MHoOrorpaHHukH,
HU300pakeHHUE MPOCTEHIIINX
MPOCTPAHCTBEHHBIX (UTYD,
HECYILECTBYIOIIMNX
00BEKTOB

https://m.edsoo.ru/AHGUT
WH2F

MHoOTrOrpaHHuKH,
M300paxKeHue MPOCTEeHIINX
MPOCTPAHCTBEHHBIX (UTYD,
HECYLIECTBYIOLIUX
00BEKTOB

https://m.edsoo.ru/88UAC
ES2Y

AxcuoMel CTCPCOMECTPHUH U
MEPBLIC CIICACTBUSA U3 HUX

https://m.edsoo.ru/IDKRA
603N

AKCHOMBI CTEPEOMETPUHN U
NIEPBBIE CIEICTBUS U3 HUX

https://m.edsoo.ru/ZIP3R7
LQ2

AKCHOMBI CTEPEOMETPUHN U
MIEPBBIC CIICJICTBUSI U3 HUX.
CriocoObI 3a1aHUS TIPSIMBIX
U IJIOCKOCTEH B
IIPOCTPAHCTBE.
O06o03HaueHus IPSIMBIX U
IUIOCKOCTEH

https://m.edsoo.ru/AQXJIX
EDYR



https://m.edsoo.ru/7KZVSHHVO
https://m.edsoo.ru/AHGUTWH2F
https://m.edsoo.ru/AHGUTWH2F
https://m.edsoo.ru/88UACE52Y
https://m.edsoo.ru/88UACE52Y
https://m.edsoo.ru/IDKRA603N
https://m.edsoo.ru/IDKRA603N
https://m.edsoo.ru/ZIP3R7LQ2
https://m.edsoo.ru/ZIP3R7LQ2
https://m.edsoo.ru/AQXJXEDYR
https://m.edsoo.ru/AQXJXEDYR

10

N3o00pakenue ceueHuit
nUpamMuIbl, Kyda u
IIPU3MBI, KOTOpPbIE
MPOXOJAT uepe3 ux peéopa.
N3o0pakenune
[IEPECEUCHUS TIOJTYUEHHBIX
IIJIOCKOCTEM.
PackpammBanue
MMOCTPOEHHBIX CEUCHUH
pa3HBIMU LIBETAMHU

https://m.edsoo.ru/EVUE9
AZ7]

11

N3o0pakenune ceueHuit
NUPaMU/JIbL, KyOa 1
IPU3MBIL, KOTOPbIE
MIPOXOJIAT uepes3 ux péopa.
N300paxkenue
NEpPECEYECHUS MOTYYEHHBIX
IIJIOCKOCTEM.
PackpamuBanue
MIOCTPOEHHBIX CEYECHUN
Pa3HBIMH LIBETAMU

https://m.edso0.ru/XT1VC
SWB2

12

N300paxeHne cedeHuit
UpaMUJIbI, KyOa u
IMPU3MBI, KOTOPbIC
MPOXOJAT uepe3 ux peéopa.
N3o0paxenune
NEPECCUCHU MOJTYIYCHHBIX
MJIOCKOCTEM.

https://m.edsoo.ru/08LAY
6GMF



https://m.edsoo.ru/EVUE9AZ7J
https://m.edsoo.ru/EVUE9AZ7J
https://m.edsoo.ru/XT1VCSWB2
https://m.edsoo.ru/XT1VCSWB2
https://m.edsoo.ru/08LAY6GMF
https://m.edsoo.ru/08LAY6GMF

PackpammBanue
MMOCTPOEHHBIX CEUEHUM
pa3HBIMU LIBETAMHU

N3o0paxkenue ceueHuit
nupamMuIbl, Kyda u
IPU3MBI, KOTOPBIE
IPOXOJIAT Yepe3 ux péopa.

13 N3o0pakeHue https://m.edsoo.ru/EKWH
HepeceveHus! MOJyICHHBIX LAW84
IIJIOCKOCTEM.
PackpamuBanue
MMOCTPOEHHBIX CEUCHUH
Pa3HbIMH LIBETAMHU
14 Meron cnenos nis https://m.eds00.ru/1JOON3
MOCTPOECHUS CEUCHUI 100
Meron cnenos nis
IIOCTPOEHUS CEYEHUH. https://m.edsoo.ru/DDABJ
15 . .
CBolicTBa nIepeceyeHmi TC2N
HPSIMBIX U IIJIOCKOCTEMN
Meron cnenos nis
16 IIOCTPOEHUS CEYEHUMN. https://m.edso0.ru/SN3SS
CaoiicTBa nepeceveHuit UBEOQ
MPSMBIX U IIJIOCKOCTEMN
ITocTpoeHue ceueHui B
17 nupamue, Kyoe mo Tpém https://m.edsoo.ru/HFW63

TOYKaM Ha pEOpax.
Coznianue BRIHOCHBIX

7QDR



https://m.edsoo.ru/EKWHLAW84
https://m.edsoo.ru/EKWHLAW84
https://m.edsoo.ru/1JO0N310O
https://m.edsoo.ru/1JO0N310O
https://m.edsoo.ru/DDABJTC2N
https://m.edsoo.ru/DDABJTC2N
https://m.edsoo.ru/SN3SSU8E0
https://m.edsoo.ru/SN3SSU8E0
https://m.edsoo.ru/HFW637QDR
https://m.edsoo.ru/HFW637QDR

4epTeKeH U 3alKCh 11aroB
IIOCTPOEHUS

18

ITocTpoeHue ceueHui B
nupamuie, Kyoe mo Tpém
TOYKaM Ha pEOpax.
Co3anne BRIHOCHBIX
YEePTEIKEH 1 3aIUCh [1aroB
MIOCTPOCHHSI

https://m.edsoo.ru/L62FFL
CBW

19

ITocTpoeHue ceueHuii B
nupamujie, Kyoe no Tpém
TOYKaM Ha pEopax.
Coznianue BRIHOCHBIX
YepTeKel U 3aluch I1aroB
HOCTPOCHHUS

https://m.edsoo.ru/JIAQJN
ZCX

20

ITocTpoeHune ceueHui B
nupamue, Kyoe rmno Tpém
TOYKaM Ha pEOpax.
Co3zntanue BEIHOCHBIX
YepTEKEN U 3aIUCH 11aroB
MOCTPOCHUS

https://m.edsoo.ru/XJEZA
R5TO

21

IToBTOpEeHME
wianumeTpun: Teopema o
HPOIOPLIMOHAIBHBIX
otpeskax. [lomobue
TPEYTOJILHUKOB

https://m.edsoo.ru/L3FYZ
LOLR

22

IToBTOpEeHME
miaHuMerpun: Teopema

https://m.edsoo.ru/TP9F3D
VV1



https://m.edsoo.ru/L62FFLCBW
https://m.edsoo.ru/L62FFLCBW
https://m.edsoo.ru/J1AQJNZCX
https://m.edsoo.ru/J1AQJNZCX
https://m.edsoo.ru/XJEZAR5TO
https://m.edsoo.ru/XJEZAR5TO
https://m.edsoo.ru/L3FYZL9LR
https://m.edsoo.ru/L3FYZL9LR
https://m.edsoo.ru/TP9F3DVV1
https://m.edsoo.ru/TP9F3DVV1

Menenas. Pacuersl B
CEUYECHUSIX Ha BRIHOCHBIX
yeptexax. Mcropus
pa3BUTHUS TUTAHUMETPHUH U
CTepeoOMETpUHr

23

Konrponbnas padora
"AKCHUOMBI CTEPEOMETPHUH.
Ceuenus"

https://m.edsoo.ru/EBLEQ9
SZ1

24

B3aumHoe pacnionoxenue
MPSIMBIX B POCTPAHCTBE.
CxkpemuBarouecs
npsmblie. [Ipusnaku
CKPEIIHBAIOIINXCS
npsmeix. [lapannensHbie
MpPsIMBIE B IPOCTPAHCTBE

https://m.edsoo0.ru/TYO90Q
BHKY

25

TeopeMa 0 CyleCTBOBAaHUHU
Y €JUHCTBEHHOCTH IIPSIMOU
napajuieJIbHON JaHHOU
IPSAMOM, MPOXOIAIIEN
yepe3 TOUKY POCTPAaHCTBA
U He JIeKalllel Ha JaHHOU
npsmMoit. Jlemma o
[IEPECCUCHUN
NapauIeIbHBIX IPAMBIX
IIJIOCKOCTBIO

https://m.edsoo.ru/CYUQ
MU9K9

26

[TapamenpHOCTB Tpex
npsiMbIx. Teopema o Tpéx

https://m.edsoo.ru/TRPMZ
B3MZ



https://m.edsoo.ru/EBLE09SZ1
https://m.edsoo.ru/EBLE09SZ1
https://m.edsoo.ru/TYO9QBHKY
https://m.edsoo.ru/TYO9QBHKY
https://m.edsoo.ru/CYUQMU9K9
https://m.edsoo.ru/CYUQMU9K9
https://m.edsoo.ru/TRPMZB3MZ
https://m.edsoo.ru/TRPMZB3MZ

napajiC/IbHbIX NPAMBIX.
Teopema o
CKPEIIHUBAIOIIUXCS TPAMBIX

27

[TapannensHoe
MPOEKTUPOBAHHUE.
OCHOBHBIC CBOMCTBA
apajuIeJIbHOro
IIPOCKTUPOBAHHUS.
H300paxkeHre pa3HbIX
buryp B mapajuieabHON
MIPOSKIINN

https://m.edsoo.ru/03GR5
owzv

28

[lenTpasibHask MPOEKITUA.
VYron ¢ coHanpaBiIeHHBIMU
CTOPOHAMHU. YTOJI MEXIY
HpHMBIMI/I

https://m.edsoo.ru/Z5FPA6
SHI

29

3anauu Ha JOKA3aTeIbCTBO
U MCCIIeJIOBAaHUE,
CBSI3aHHBIC C
PACIIOJIOKCHUEM IIPAMBIX B
POCTPAHCTBE

https://m.edsoo.ru/7W31C
OFG6

30

ITonsTHA: MapaIeIbHOCTD
IIPSIMOM U IIOCKOCTH B
npoctpanctie. [Ipu3Hak
MapaJIEIbHOCTH MPSAMOU U
m1ockocTH. CBOMCTBA
MapaJJIEIbHOCTH NPSAMOU U
IIJIOCKOCTH

https://m.edso0.ru/N18CU
003L



https://m.edsoo.ru/03GR5OWZV
https://m.edsoo.ru/03GR5OWZV
https://m.edsoo.ru/Z5FPA6SHI
https://m.edsoo.ru/Z5FPA6SHI
https://m.edsoo.ru/7W31C0FG6
https://m.edsoo.ru/7W31C0FG6
https://m.edsoo.ru/N18CU003L
https://m.edsoo.ru/N18CU003L

31

I'eomerpuueckue 3agaun Ha
BBIYMCIICHUE U
JI0Ka3aTeNbCTBO,
CBSI3aHHBIE C
MapaJyIeIbHOCTBIO MIPSAMBIX
Y TJTIOCKOCTEH B
MPOCTPAHCTBE

https://m.edso0.ru/2DD9X
2MQ3

32

IToctpoenue ceuenus,
IIPOXOJAIIETO Yepes
JAHHYIO MIPSIMYIO Ha
YEepTEKE U MapauIEIbHOTO
Ipyroi npsamou. Pacuér
OTHOILEHUN

https://m.edsoo.ru/1P06R5
839

33

[TapamnenpHas npoekuus,
pUMEHEHHUE 1JIs
MIOCTPOEHHUS CEYEHUN KyOa
U Tapajuiesenumnesa.
CaoiicTBa
napajuleJenunena u
IIPU3MBI

https://m.eds00.ru/930T7F
LSK

34

[TapannenbHbIE IIIOCKOCTH.
[Ipu3Haky napayIenbHOCTH
JIBYX IIJIOCKOCTEM

https://m.edsoo.ru/QFUJA
HV88

35

Teopema o
HapajelbHOCTH U
C€IUHCTBEHHOCTHU
IUIOCKOCTH, MTPOXOALIEH

https://m.edsoo.ru/2WG4
WAXNO



https://m.edsoo.ru/2DD9X2MQ3
https://m.edsoo.ru/2DD9X2MQ3
https://m.edsoo.ru/1P06R5839
https://m.edsoo.ru/1P06R5839
https://m.edsoo.ru/93OT7FLSK
https://m.edsoo.ru/93OT7FLSK
https://m.edsoo.ru/QFUJAHV88
https://m.edsoo.ru/QFUJAHV88
https://m.edsoo.ru/2WG4W4XNO
https://m.edsoo.ru/2WG4W4XNO

4yepes3 TOUKY, He
MIPUHAJICIKALLYIO TAHHOMN
IIJIOCKOCTH U CJIECTBUS U3
Hee

36

CaolicTBa napamieabHbIX
IJIOCKOCTEH: O
NapauIeIbHOCTH TPSIMBIX
MIePECCUCHHS TIPH
NepeceyeH  IByX

mapajiCJIbHbIX IUIOCKOCTEH

TpeThen

https://m.edsoo.ru/3KIKV3
ROG

37

CBoiicTBa napajyieabHbIX
IUIOCKOCTEH: 00 OTpe3Kax
NapauIeIbHBIX IPSIMBbIX,
3aKJIFOYEHHBIX MEXIY
napajuieIbHbIMU
IIJIOCKOCTSIMU; O
IIEPECEUECHNH NPSMOU €
JBYMsI ITapaJlJIEIbHBIMU
IUIOCKOCTSIMU

https://m.edsoo.ru/QLA4P
YRAT

38

IToBTOpEHME: TEOpEMaA
[Tugaropa Ha mI0CKOCTH

https://m.edsoo.ru/9VJZIW
C6J

39

[ToBTOpEHME:
TPUTOHOMETPHUS
IIPSIMOYTOJIBHOTO
TPEYTrOJIbHUKA

https://m.edsoo.ru/Z6FNN
NT5D

40

CaoiicTBa Ky0a 1

https://m.edsoo.ru/HYNIQ



https://m.edsoo.ru/3KIKV3ROG
https://m.edsoo.ru/3KIKV3ROG
https://m.edsoo.ru/QLA4PYRAT
https://m.edsoo.ru/QLA4PYRAT
https://m.edsoo.ru/9VJZIWC6J
https://m.edsoo.ru/9VJZIWC6J
https://m.edsoo.ru/Z6FNNNT5D
https://m.edsoo.ru/Z6FNNNT5D
https://m.edsoo.ru/HYNIQ785Q

IPSIMOYTOJIBHOT'O
napaJuesenunena

785Q

Briuucnenue e
OTPE3KOB B KyOe u

https://m.edsoo.ru/FZBZV

41
PSIMOYTOJIBHOM POEC
rapasuiesIenuIesie
IlepneH UKy pHOCTD
MPSMOI U IIIOCKOCTH.
42 Hp IBHAK https://m.edsoo.ru/I8F8HO
p GG3
MEPIECHINKYISIPHOCTH
MPSIMOM U TNIOCKOCTH
IlepneH UKy pHOCTD
IIPSIMOM U INIOCKOCTH.
43 MpusHax https://m.edsoo.ru/K38BG
P 31ZH
NEePHEHANKYIIPHOCTH
MpsIMOM M TIOCKOCTH
Teopema o CyleCTBOBAaHUU
1 CAUHCTBEHHOCTH
44 IPSAMOM, MPOXOALIEN https://m.edsoo.ru/WF3MT
yepes3 TOYKY [IPOCTPAHCTBA S4ES5
Y NEPHEHANKYIAPHOHN K
IUIOCKOCTH
ITnockoctu u
https://m.edsoo.ru/OKTGK
45 NEPIEHIUKYIIPHBIE UM HNS
MpsIMbIE B MHOTOI'PaHHHUKAX
https://m.edsoo.ru/S1V9A
46 IltockoctH 1 b

WIW3



https://m.edsoo.ru/HYNIQ785Q
https://m.edsoo.ru/FZBZVP0EC
https://m.edsoo.ru/FZBZVP0EC
https://m.edsoo.ru/I8F8HOGG3
https://m.edsoo.ru/I8F8HOGG3
https://m.edsoo.ru/K38BG3IZH
https://m.edsoo.ru/K38BG3IZH
https://m.edsoo.ru/WF3MTS4E5
https://m.edsoo.ru/WF3MTS4E5
https://m.edsoo.ru/OKTGKHN8I
https://m.edsoo.ru/OKTGKHN8I
https://m.edsoo.ru/S1V9AWIW3
https://m.edsoo.ru/S1V9AWIW3

NEPIEHAUKYJIAPHBIE UM
IIPSIMBIE B MHOTOI'PaHHHUKAX

Ilepnenauxyisp u
HakJIoHHas1. [TocTpoenue

https://m.edsoo.ru/KIP9L4

47
HEPHEHINUKYIIAPA U3 TOYKU ZCX
Ha IIPSIMYIO
Ilepnenaukysip u
48 HakJIoHHas1. [locTpoenue https://m.edsoo.ru/211UD4
MEPIEHANKYIIAPA U3 TOUKU 5PR
Ha IPSMYIO
Teopema o Tpé
peMa o Tpex https://m.edsoo.ru/CNE1P
49 NepreHIuKyIsIpax (mpsmast AIUS
U oOpaTHast)
Teopema o Tpéx
https://m.edsoo.ru/IPCG56
50 NepIeHANKYIsIpax (mpsmast AWN
u oOpartHas)
Yrou Mex
d https://m.edsoo.ru/K4EHQ
51 CKPEITUBAIOIINMUCS
3E9E
IPSIMBIMU
ITouck neprneHuKyIsApHbIX
59 IPSIMBIX C IIOMOILBIO https://m.edsoo.ru/EBYVP
NEPIEHIUKYIIAPHBIX SMSI
IIJIOCKOCTEMN
53 OpTtoronanbHOe https://m.eds00.ru/GP0ZX
MPOEKTUPOBAHUE 8VHE
54 [TocTpoenue ceuenuii kyoa, https://m.edso0.ru/F5ZMO



https://m.edsoo.ru/KIP9L4ZCX
https://m.edsoo.ru/KIP9L4ZCX
https://m.edsoo.ru/2IIUD45PR
https://m.edsoo.ru/2IIUD45PR
https://m.edsoo.ru/CNE1PAIU5
https://m.edsoo.ru/CNE1PAIU5
https://m.edsoo.ru/IPCG564WN
https://m.edsoo.ru/IPCG564WN
https://m.edsoo.ru/K4EHQ3E9E
https://m.edsoo.ru/K4EHQ3E9E
https://m.edsoo.ru/EBYVPSMSI
https://m.edsoo.ru/EBYVPSMSI
https://m.edsoo.ru/GP0ZX8VHE
https://m.edsoo.ru/GP0ZX8VHE
https://m.edsoo.ru/F5ZMOA1AE

IIPU3MBI, IIPABUIIBHOU
IIAPaMUJBI C TIOMOILBIO
OpPTOTrOHAJILHOU MPOEKIINH

AlAE

[TocTpoenue ceuenuii kyoa,
IIPU3MBI, IIPABUIIBHOU

https://m.edsoo.ru/T50FU

- MAPAMUIBI C IIOMOILBIO DOOJ
OpPTOTrOHAJILHOU MPOEKINH
Cummerpus B
IIPOCTPAHCTB
56 ofzgciie;mz IIOCKOCTH. fttps://m.eds00.WNT7K 7
ZM8K
ITnockocT cuMMeTpHil B
MHOTOTpaHHHUKaX
[Ipn3nak
57 MEPIEHIUKYIISIPHOCTH https://m.edsoo.ru/L9E703
MPSAMOU U INIOCKOCTH Kak usv
CJIEICTBUE CHMMETPUU
[IpaBunbHBIE
58 MHOTOrpaHHUKH. Pacuér https://m.eds00.ru/Z9E166
paccTosiHUM OT TOYKHU 10 HHZ
IJIOCKOCTH
IIpaBunpHbIE
59 MHOTOrpaHHuKHU. Pacuér https://m.eds00.ru/TJISUO
PacCTOSHHIA OT TOYKH JI0 WZTH
IJIOCKOCTH
60 CnocoObI ONTyCTUTH https://m.edsoo.ru/DHFUC

NEPIEHIUKYIISAPBL:

BWOG6



https://m.edsoo.ru/F5ZMOA1AE
https://m.edsoo.ru/T50FUDOOJ
https://m.edsoo.ru/T50FUDOOJ
https://m.edsoo.ru/N77K7ZM8K
https://m.edsoo.ru/N77K7ZM8K
https://m.edsoo.ru/L9E703U3V
https://m.edsoo.ru/L9E703U3V
https://m.edsoo.ru/Z9E166HHZ
https://m.edsoo.ru/Z9E166HHZ
https://m.edsoo.ru/TJSUOWZTH
https://m.edsoo.ru/TJSUOWZTH
https://m.edsoo.ru/DHFUCBWO6
https://m.edsoo.ru/DHFUCBWO6

CUMMCTpPUs, CABUT' TOYKH
110 MapaJUICIIbHON MPSMOMN

CnBur no HenapamuieabHON

https://m.edso0.ru/90OANV

61 IPSIMOH, I/I3vMeHeHI/Ie FEOE
paccTosiHui
KonrtponbHas pabora
62 "B3aumHoOE pacronoxeHue https://m.edsoo.ru/JW5UZ
HPSMBIX U IJIOCKOCTEH B NN8J
npocTtpaHcTae”
[ToBTOpEHME: Yyrom Mexny
IPSIMBIMU Ha IJIOCKOCTH,
63 TPUTOHOMETPHS B https://m.edso0.ru/SK9RH
[IPOU3BOJIEHOM WDFQ
TpeyrojbHHUKE, TeOpeMa
KOCHHYCOB
IToBTOpEHME: YroaI MEX
64 oK P - o https://m.edsoo.ru/WBRE
PEIIMBAIOIIUMUCS U9US7
IPSIMBIMU B IPOCTPAHCTBE
['eomeTpuueckue MeToabl
65 BBIYMCIICHHS yTIila MEXIY https://m.eds00.ru/3U4023
MPSIMBIMH B 7CK
MHOTOTpaHHHUKaX
BYI'PaHHBIN yTOJI.
A yip yrv https://m.eds00.ru/8H4CY
66 CBOCTBO JINHEHHBIX YTIIOB EABO
JIBYTPaHHOIO yria
67 [TepnenaukymnsipHbIe https://m.edsoo.ru/FIHM6



https://m.edsoo.ru/9OANVFE9E
https://m.edsoo.ru/9OANVFE9E
https://m.edsoo.ru/JW5UZNN8J
https://m.edsoo.ru/JW5UZNN8J
https://m.edsoo.ru/SK9RHWDFQ
https://m.edsoo.ru/SK9RHWDFQ
https://m.edsoo.ru/WBREU9US7
https://m.edsoo.ru/WBREU9US7
https://m.edsoo.ru/3U4O237CK
https://m.edsoo.ru/3U4O237CK
https://m.edsoo.ru/8H4CYFAB0
https://m.edsoo.ru/8H4CYFAB0
https://m.edsoo.ru/F1HM69NVD

miockoct. CBoiicTBa
B3aUMHO
MePIEHINKYIISIPHBIX
IUIOCKOCTEH

68

IIpusnax
NEPIEHANKYJIAPHOCTH
IUIOCKOCTEM; TeOpeMa o
IIPSIMOM NIEPECEYECHHUS] IBYX
IJIOCKOCTEN
NEPIEHIUKYJIIPHBIX
TPEThEH IIJIOCKOCTH

https://m.edsoo.ru/FY5TM
Q43F

69

IIpssMoyronbHbII
napaujenenunen; Kyo;
U3MEPEHMUs, CBOWCTBA
IIPSIMOYT'OJIBHOTO
napajuleenue1a

https://m.edso0.ru/K99DB
NDAW

70

Teopema o nuaroHanu
MPSIMOYTOJIBHOTO
napajienenuneaa u
CJIEICTBHE U3 HEe

https://m.edsoo.ru/E3T10A
D6l

71

CrepeomeTrpuueckue u
NPUKJIAIHBIE 3a71a4H,
CBJ3aHHBIC CO B3aUMHBIM
PacCIoIOKEHHUEM NIPAMBIX U
IUTOCKOCTH

https://m.edsoo.ru/4TBYU
36HZ

72

IToBTOpEHMUE:
CKPEIIHBAIOIINECS

https://m.edsoo.ru/TL947D
6WK



https://m.edsoo.ru/F1HM69NVD
https://m.edsoo.ru/FY5TMQ43F
https://m.edsoo.ru/FY5TMQ43F
https://m.edsoo.ru/K99DBNDAW
https://m.edsoo.ru/K99DBNDAW
https://m.edsoo.ru/E3T10AD6I
https://m.edsoo.ru/E3T10AD6I
https://m.edsoo.ru/4TBYU36HZ
https://m.edsoo.ru/4TBYU36HZ
https://m.edsoo.ru/TL947D6WK
https://m.edsoo.ru/TL947D6WK

MpAMBbIC, TaPAJIJICIIBHBIC
IJIOCKOCTHU B CTAHAAPTHBIX
MHOTI'OI'PaHHHUKax

73

[Tapa mapannenbHbIX
IIJIOCKOCTEN Ha
CKPEILIUBAIOIINXCSA
MPSIMBIX, PACCTOSIHUE
MEXTY
CKPEIIHBAIOIIUMUCS
IPSIMBIMU B TIPOCTBIX
CUTYaIUIX

https://m.edsoo.ru/YFWZT
QREN

74

PaccrosiHue oT TOUKH J0
IJIIOCKOCTH, PACCTOAHUC OT
HpHMOﬁ J0 IIITOCKOCTHU

https://m.edsoo.ru/\W5GN4
8EIM

75

Brrunciienue pacctossHui
MEXKY
CKPEILMBAIOIIUMHUCS
MPSMBIMU C TIOMOILBIO
NEePIEHANKYIIIPHON
IUIOCKOCTH

https://m.edsoo.ru/5W9VI1
HMD

76

TpéxrpanHslii yro,
HEPABEHCTBA IS
TPEXTPAaHHBIX YTJIOB.
Teopema ITudaropa,
TEOpPEMBbI KOCHUHYCOB U
CUHYCOB JJIsl TPEXTPAHHOTO
yria

https://m.edso0.ru/3SXGHN
LO4J]



https://m.edsoo.ru/YFWZTQREN
https://m.edsoo.ru/YFWZTQREN
https://m.edsoo.ru/W5GN48EIM
https://m.edsoo.ru/W5GN48EIM
https://m.edsoo.ru/5W9VI1HMD
https://m.edsoo.ru/5W9VI1HMD
https://m.edsoo.ru/3XGHNLQ4J
https://m.edsoo.ru/3XGHNLQ4J

DneMeHTHI chepruiecKoit

77 _ https://m.edsoo.ru/HMVT
FE€OMETPUHU: T€0/Ie3UUECKUE V74CP
JIMHUU Ha 3emiie
78 KontponsHas padora https://m.edsoo.ru/AIRTWZ
"Vribl u paccrosiHus" 59YU
CucreMatusanys 3HaHUH
79 ™M https://m.edsoo.ru/\VC3UO
HOI‘OFpilHHI/IK U €ro AK3B
AJIEMEHTBI —
[Tupamuga. Buast
https://m.edso0o.ru/J3R024
80 nupamu. [IpaBunbpHas 2E0
nupamuaa o
[Tpusma. IIpsimast u
81 https://m.edsoo.ru/JNDHO
HAaKJIOHHAs IPU3MBI. 08ED
[IpaBunbHas npusma
ITpssMoit mapannenenumnesn,
P P . 8 https://m.edsoo.ru/L8803L
82 IIPSIMOYTOJIBHBIN 2GS
napasuienenumnesn, Kyo
Belmykieie
https://m.edsoo.ru/B4TOM
83 MHoOrorpaHHuku. Teopema
. DU1D
Olinepa
Belimykisie
MHOTOrpaHHuKu. Teopema
84 i pH p https://m.edso0.ru/QOMX
nnepa. [IpaBunbpHbIE 1 9GALS
MOJIyIIpaBUIIbHbIE
MHOTOTPaHHUKH
85 KonTtponbHas padora https://m.edsoo.ru/3N52B3



https://m.edsoo.ru/HMVTV74CP
https://m.edsoo.ru/HMVTV74CP
https://m.edsoo.ru/1RTWZ59YU
https://m.edsoo.ru/1RTWZ59YU
https://m.edsoo.ru/VC3UOAK3B
https://m.edsoo.ru/VC3UOAK3B
https://m.edsoo.ru/J3R0247E0
https://m.edsoo.ru/J3R0247E0
https://m.edsoo.ru/JNDH0O8E0
https://m.edsoo.ru/JNDH0O8E0
https://m.edsoo.ru/L8803LZGS
https://m.edsoo.ru/L8803LZGS
https://m.edsoo.ru/B4T0MDU1D
https://m.edsoo.ru/B4T0MDU1D
https://m.edsoo.ru/QOMX9GA1S
https://m.edsoo.ru/QOMX9GA1S
https://m.edsoo.ru/3N52B3TEM

"MHororpanHuku"

TE

ITousrue BCKTOpa Ha

https://m.edsoo.ru/LRBSE

86 TUIOCKOCTH H B 3809
MIPOCTPAHCTBE
87 C https://m.edsoo.ru/MNTSX
yMMa BEKTOPOB 98
88 P https://m.edsoo.ru/5SHBMZ
a3HOCTb BEKTOPOB 1POH
https://m.edsoo0.ru/XS6AN
89 [TpaBuio mapasienenurea
7LA2
YMHOXK€EHHE BEKTOpa Ha https://m.edsoo.ru/MJUH1
90
YHCJII0 28LR
Pa3noxenue BekTopa no
01 0a3ucy TpE€x BEKTOPOB, HE https://m.edso00.ru/U7601D
JIeKaIUX B OJHOHU CTG
MJIOCKOCTH
https://m.eds00.ru/JZ46VN
92 CkansipHO€ TPOU3BEACHUE
Crl
93 Beruncienue yriia Mexay https://m.edso00.ru/1U5196
BEKTOpPAaMHU B MPOCTPAHCTBE uQP
94 [Tpocreiimue 3agaum ¢ https://m.edsoo.ru/FIXV79
BEKTOpaMU 8B
95 [Tpocreiimue 3agaum ¢ https://m.edsoo.ru/JCWUR
BEKTOpaMu NGO1
[Tpocreiimue 3agaum ¢ https://m.edsoo.ru/BEHW
96
BEKTOpamMu OELKS



https://m.edsoo.ru/3N52B3TEM
https://m.edsoo.ru/LRBSE3B09
https://m.edsoo.ru/LRBSE3B09
https://m.edsoo.ru/MNTSX2XL8
https://m.edsoo.ru/MNTSX2XL8
https://m.edsoo.ru/5HBMZ1POH
https://m.edsoo.ru/5HBMZ1POH
https://m.edsoo.ru/XS6AN7LA2
https://m.edsoo.ru/XS6AN7LA2
https://m.edsoo.ru/MJUH128LR
https://m.edsoo.ru/MJUH128LR
https://m.edsoo.ru/U760IDCTG
https://m.edsoo.ru/U760IDCTG
https://m.edsoo.ru/JZ46VNC71
https://m.edsoo.ru/JZ46VNC71
https://m.edsoo.ru/IU5I96UQP
https://m.edsoo.ru/IU5I96UQP
https://m.edsoo.ru/FJXV79T8B
https://m.edsoo.ru/FJXV79T8B
https://m.edsoo.ru/JCWURNG01
https://m.edsoo.ru/JCWURNG01
https://m.edsoo.ru/BEHWOELKS
https://m.edsoo.ru/BEHWOELKS

IIpocreiimme 3agauu ¢ https://m.edsoo.ru/P3W8W
97 1
BEKTOpamu Z2Z5Y
08 O0o0061IeH e U 1 https://m.edsoo.ru/ECRM
cucTeMaTu3aIus 3HaHui XSNM3
O0001enue u https://m.edsoo.ru/XXBTF
99 . 1
cucTeMaTu3anus 3HaHUI PSWL
100 Ntoroas KOHTpoOJIbHAsS 1 https://m.edsoo.ru/SFGPD
pabora WNKO
101 HroroBas KOHTpOJIBHAA 1 https://m.eds00.ru/X3Z2G8
pabora A6SO
O0o0061IeHNE U https://m.edso0.ru/931AW
102 . 1
cUcTeMaTU3alusd 3HaHUU XEK1
OBIIEE KOJIMYECTBO 102

YACOB 110 [TPOTPAMME



https://m.edsoo.ru/P3W8WZZSY
https://m.edsoo.ru/P3W8WZZSY
https://m.edsoo.ru/ECRMXSNM3
https://m.edsoo.ru/ECRMXSNM3
https://m.edsoo.ru/XXBTFP5WL
https://m.edsoo.ru/XXBTFP5WL
https://m.edsoo.ru/SFGPDWNKO
https://m.edsoo.ru/SFGPDWNKO
https://m.edsoo.ru/X3ZG8A6SO
https://m.edsoo.ru/X3ZG8A6SO
https://m.edsoo.ru/931AWXEK1
https://m.edsoo.ru/931AWXEK1

11 KITACC

N KoanuecTBo yacos DJIeKTPOHHbIE
[y
Hara undgposbie
n/ Tema ypoka KonTposibHbIe IIpakTuyeckue
Bcero U3yYeHUS o0pa3oBaTe/bHbIE
n padoThI padoThI
pecypchl
[ToBTOpEHME TEMBI
1 "Koopaunatel BeKTOpa Ha 1 https://m.edsoo.ru/WERSD
IJIOCKOCTH U B Sl4U
npoctpaHcTae”
[ToBTOpEHME TEMBI
| https://m.eds00.ru/M6JO60
2 CxkansipHoe 1 NJ7
IIPOU3BEIEHUE BEKTOPOB" o
[ToBTOpEHME TEMBI
3 "Beruncnenue yria 1 https://m.edso00.ru/55KY41
MEXY BEKTOPAMHU B LVG
npoctpaHcTae"”
[ToBTOpEHME TEMBI
4 "VYpaBHeHUE NPsMOH, 1 https://m.edsoo.ru/U20HP
MPOXOIALLEH uepes ABe usew
TOYKH"
VYpaBHEHHE IJIOCKOCTH,
P https://m.edsoo.ru/VYIH8T
5 HOpMaJlb, ypaBHEHHE 1 ERW
MJIOCKOCTH B OTPE3Kax -
6 YpaBHEHHE IIOCKOCTH, 1 https://m.edso00.ru/541910

HOpMallb, ypaBHEHHE

WGX



https://m.edsoo.ru/WERSDSI4U
https://m.edsoo.ru/WERSDSI4U
https://m.edsoo.ru/M6JO60NJ7
https://m.edsoo.ru/M6JO60NJ7
https://m.edsoo.ru/55KY41LVG
https://m.edsoo.ru/55KY41LVG
https://m.edsoo.ru/U20HPUS6W
https://m.edsoo.ru/U20HPUS6W
https://m.edsoo.ru/VYIH8TERW
https://m.edsoo.ru/VYIH8TERW
https://m.edsoo.ru/5419I0WGX
https://m.edsoo.ru/5419I0WGX

IJIOCKOCTHU B OTPE3KaAX

BekropHoe https://m.eds00.ru/NTYOG
7
[IPOU3BEACHUE 2APM
JIuHeiiHble HEpaBEeHCTBA,
8 HeiHoe https://m.edsoo.ru/54EQ7J
Q8E
MIpOrpaMMHUPOBaHUE
JIunelinble HEpABEHCTRA,
9 HeiHOe https://m.edsoo.ru/VPKWB
B4AA
IIpOorpaMMHUPOBaHUE
AHaIuTHYECKUE METOIBI
pacuéra yria Mexay https://m.edsoo.ru/KHJ20
10
MPSIMBIMHU B M3PV
MHOTOI'PaHHHKAX
AHaIUTHYECKUE METOIBI
pacyé€ra yriia Mexay https://m.edsoo.ru/DDXUU
11
IIJIOCKOCTSIMU B AlA5
MHOTOIPAHHHUKAX
dopmyna paccTOSIHHUS OT
pMyIa p https://m.edso0.ru/SG451U
12 TOYKHU IO INIOCKOCTHU B UG
KOOpJAMHATAX
Haxoxnenue paccrosHuit
https://m.edsoo.ru/8V2N4
13 OT TOYKH JIO IJIOCKOCTH B
X1L3
KyOe
Haxoxnenue paccrosHuit
https://m.edsoo.ru/UZ15U
14 OT TOYKH JI0 INIOCKOCTH B

NpaBUIBHON MupaMue

U37F



https://m.edsoo.ru/NTYOG2APM
https://m.edsoo.ru/NTYOG2APM
https://m.edsoo.ru/54EQ7JQ8E
https://m.edsoo.ru/54EQ7JQ8E
https://m.edsoo.ru/VPKWBB4AA
https://m.edsoo.ru/VPKWBB4AA
https://m.edsoo.ru/KHJ2OM3PV
https://m.edsoo.ru/KHJ2OM3PV
https://m.edsoo.ru/DDXUUAIA5
https://m.edsoo.ru/DDXUUAIA5
https://m.edsoo.ru/SG451UUG1
https://m.edsoo.ru/SG451UUG1
https://m.edsoo.ru/8V2N4X1L3
https://m.edsoo.ru/8V2N4X1L3
https://m.edsoo.ru/UZ15UU37F
https://m.edsoo.ru/UZ15UU37F

Konrponbnas padora

https://m.edsoo.ru/8NGI1G

15 AHaJmTI/IIiGCKa;I HEM
reOMETpUs
Ceuenus
16 MHOI'OTPAaHHUKOB: https://m.eds00.ru/219603
CTaHIapTHbIE NHQ
MHOT'OIPAaHHUKHU
Ceuenust
https://m.eds00.ru/52XG0O
17 MHOI'OI'PAHHUKOB: METOJ
2J5B
CJIEJIOB
Ceuenust
MHOI'OI'PaHHHUKOB!:
18 crai apTHI)Ie 1OCKOCTH https://m.edsoo.ru/CUP7T
Aap 1 : CPXQ
MEPECCUCHUS MPSAMBIX U
IJIOCKOCTEN
[TapaienpHble psMbIE U
19 ] https://m.edsoo.ru/MM69
IJIOCKOCTH: MKRDP
napasuleJIbHble CEUEeHUS -
[TapayienpHble psMbIE U
N https://m.eds00.ru/O71ROI
20 TUTOCKOCTH: pacdér IFI
OTHOUIIEHUI —
[TapannenbHble psMbIE U
21 TUIOCKOCTH: YTIIBI MEXKTY https://m.edsoo.ru/26EPT
CKPEIINBAIOIMUCS M74A
MMPAMBIMHA
22 [lepnieHuKynspHbIE https://m.edsoo.ru/YQUVT



https://m.edsoo.ru/8NGI1GHFM
https://m.edsoo.ru/8NGI1GHFM
https://m.edsoo.ru/219603NHQ
https://m.edsoo.ru/219603NHQ
https://m.edsoo.ru/52XGO2J5B
https://m.edsoo.ru/52XGO2J5B
https://m.edsoo.ru/CUP7TCPXQ
https://m.edsoo.ru/CUP7TCPXQ
https://m.edsoo.ru/MM69MKRDP
https://m.edsoo.ru/MM69MKRDP
https://m.edsoo.ru/O71ROIJFI
https://m.edsoo.ru/O71ROIJFI
https://m.edsoo.ru/26EPTM74A
https://m.edsoo.ru/26EPTM74A
https://m.edsoo.ru/YQUVT6VZX

MPSIMBIE U TJIOCKOCTH:
CTaHJapTHbBIC TAPbI
HEePIEeHIUKYISIPHBIX
IUIOCKOCTEH U MPSIMBIX,
CUMMETpUHU
MHOTOTPaHHUKOB

6VZX

[lepienquKynspHBIE
IpsIMbIE U TNTIOCKOCTH:

https://m.edsoo.ru/HQIN2

23 Teopema 0 Tpex OzZJP
NEepPHEHANKYIIIpax
[lepnenaukynspHbie

24 MPSMBIEC U TUIOCKOCTH: https://m.edsoo.ru/OWFA
BBIYHCJICHUS IJINH B Q1A9J
MHOTOIPAHHHUKAX
[ToBTOpEHME: mIOIIAAN

o5 MHOT'OYTOJIbHUKOB, https://m.edsoo.ru/FDRZO
dbopMyIBI TS TLTOIAEH, 9G4X
co00paxeHus moao0us
[ToBTOpEHME: mIOImAAN

% MHOT'OYTOJIbHUKOB, https://m.eds00.ru/1ZYRN
bopMyIIBI TS TLTOIIAEH, NIKV
CO00paxeHus moa00us
[ToBTOpeHue: miomagn

97 MHOI'OYTOJIbHUKOB, https://m.edsoo.ru/HWHV

(bOopMyIIBI TS TUTOIIAJICH,
CO00paxeHus moa00us

FNLOO



https://m.edsoo.ru/YQUVT6VZX
https://m.edsoo.ru/HQIN2OZJP
https://m.edsoo.ru/HQIN2OZJP
https://m.edsoo.ru/OWFAQ1A9J
https://m.edsoo.ru/OWFAQ1A9J
https://m.edsoo.ru/FDRZO9G4X
https://m.edsoo.ru/FDRZO9G4X
https://m.edsoo.ru/1ZYRNNIKV
https://m.edsoo.ru/1ZYRNNIKV
https://m.edsoo.ru/HWHVFNLOO
https://m.edsoo.ru/HWHVFNLOO

Inomaau ceuennit
MHOT'OTPaHHUKOB:

https://m.edsoo.ru/X2HRM

28 TJIOIIATU TTIOBEPXHOCTEH, 9HD4
pa3pe3aHus Ha YacTH,
COOOpakeHHS TI0100US
IInomanu ceueHuit
MHOTOIPaHHUKOB:
o https://m.edsoo.ru/8H4EL
29 TIJIOIIATU TTIOBEPXHOCTEH,
YING6
pa3pe3aHus Ha YacTH,
COOOpakeHHS TI0100US
KoHTposbHas padota
"[ToBTOpEHME: https://m.edsoo.ru/S8UW1
30
MHOTOTPaHHHUKH, CCUCHUS WWV1
MHOT'OTPaHHUKOB"
O0BéM Tema. O0neM
31 oSN EHOr https://m.edsoo.ru/6UXGO
PAMOYTOIILHOTO ORCY
napasuieNienumnena
3amaun 00 yaABOCHUHN
https://m.edsoo.ru/VK2J2T
32 KyOa, 0 KBajipaType Kyo0a; XEF
O TPUCEKIUH yria
Crepeomerpuueckue
3ala4d, CBA3aHHEIE C
33 R 6I’lbéMOM https://m.edsoo.ru/ODR6H6
TQS
PSIMOYTOJIBHOTO
napasuieNienumneia
https://m.edsoo.ru/OSHTIO
34 [Ipuknagubie 3a1a9m,

T1G



https://m.edsoo.ru/X2HRM9HD4
https://m.edsoo.ru/X2HRM9HD4
https://m.edsoo.ru/8H4ELY9N6
https://m.edsoo.ru/8H4ELY9N6
https://m.edsoo.ru/S8UW1WWV1
https://m.edsoo.ru/S8UW1WWV1
https://m.edsoo.ru/6UXGO0RC9
https://m.edsoo.ru/6UXGO0RC9
https://m.edsoo.ru/VK2J2TXEF
https://m.edsoo.ru/VK2J2TXEF
https://m.edsoo.ru/0DR6H6TQS
https://m.edsoo.ru/0DR6H6TQS
https://m.edsoo.ru/0SHTIOT1G
https://m.edsoo.ru/0SHTIOT1G

CBSI3aHHBIE C
BBIUKCIICHHEM 00BEMaA
IPSIMOYTOJILHOTO
napaJuieienumnea

https://m.edsoo.ru/8AIL9Y

35 O0BEM TIPSIMON MPU3MBI HYJ
Crepeomerpuueckue
3a7a4M, CBSI3aHHBIC C https://m.edsoo.ru/1D8HV
36 N
BBIYHCIIEHHEM 00BEMOB 54A9
IIPSIMOM TIPU3MBI
IIpuknanabIe 312491,
P 8 H,_ https://m.edsoo.ru/QlYC4F
37 CBSI3aHHBIE C 00BEMOM 81U
IIPSIMOM TIPU3MBI o
Brruncienne 006EMoB
TEJI C TIOMOIIHIO
.. https://m.edsoo.ru/ON5850
38 oTpeeIEHHOTO 60H
unTerpana. OobpEm o
HAaKJIOHHOM MPU3MBI
Boraucnenune 066EMoB
TEJI C TIOMOIIHIO
39 N https://m.edsoo.ru/2CJLC
OTIpeIeTIEHHOTO ) MKSN
uHTerpana. OobémM
MTUPAMU/TBI
®opmyna o0bEMa
40 nupamusl. OTHOLIEHUE https://m.edsoo.ru/AL3POD

00BEMOB MHUpaMUJ C
OOIIUM YTIIOM

COE



https://m.edsoo.ru/8AIL9YHYJ
https://m.edsoo.ru/8AIL9YHYJ
https://m.edsoo.ru/1D8HV54A9
https://m.edsoo.ru/1D8HV54A9
https://m.edsoo.ru/QIYC4F8IU
https://m.edsoo.ru/QIYC4F8IU
https://m.edsoo.ru/ON585060H
https://m.edsoo.ru/ON585060H
https://m.edsoo.ru/2CJLCMK8N
https://m.edsoo.ru/2CJLCMK8N
https://m.edsoo.ru/AL3P0DC9E
https://m.edsoo.ru/AL3P0DC9E

dopmyna o0bEMa
nupaMuibl. OTHOLLIEHUE

https://m.edsoo.ru/3GOOA

41
00bEMOB IMUPAMU]T C JRNY
00IIUM yTIIOM
Crepeomerpuueckue
42 3a7a4M, CBSI3aHHBIC C https://m.edsoo.ru/7TR8R
00bEMaMH HAKJIOHHOM HWO7
MIPU3MBbI
CrepeoMeTpUYCCKHE
P P https://m.edsoo.ru/SF480D
43 3aJla4d, CBI3aHHEIE C TS6
00BbEMaMK TUPAMHUIBI T
IIpukiagaele 3aqa4u 110
teme "O0béMbI TEN", https://m.eds00.ru/9SF60Y
44 .
CBSI3aHHBIE C 00BEMOM YVX
HaKJIOHHOM MPU3MBI
[Tpuknagneie 3a1a4u 10O
teme "OOBEMEI TET", https://m.edso0.ru/Z4MZ27
45 ..
CBSI3aHHBIE C 00BEMOM RMY
ApaMUIbI
[Tpumenenue o0BEMOB.
https://m.eds00.ru/1I39CX0O
46 Brruncnenue pacctosiHus 3CP
JIO INIOCKOCTH =
47 KonTponbhas pabota https://m.edso0.ru/XNWZS
"O06BEM MHOTOTpaHHHUKA" SJ7P
48 Huimaapryeckas https://m.edsoo.ru/7DHKE

ITOBEPXHOCTb,

HEG6



https://m.edsoo.ru/3GOOAJRNY
https://m.edsoo.ru/3GOOAJRNY
https://m.edsoo.ru/7TR8RHWO7
https://m.edsoo.ru/7TR8RHWO7
https://m.edsoo.ru/SF48ODTS6
https://m.edsoo.ru/SF48ODTS6
https://m.edsoo.ru/9SF6OYYVX
https://m.edsoo.ru/9SF6OYYVX
https://m.edsoo.ru/Z4MZ27RMY
https://m.edsoo.ru/Z4MZ27RMY
https://m.edsoo.ru/I39CXO3CP
https://m.edsoo.ru/I39CXO3CP
https://m.edsoo.ru/XNWZSSJ7P
https://m.edsoo.ru/XNWZSSJ7P
https://m.edsoo.ru/7DHKEHEG6
https://m.edsoo.ru/7DHKEHEG6

oOpasyroiue
UWJIAHPUYECKON
MIOBEPXHOCTHU

HMumuuap. [psamon
KPYTOBOM LIUJIUHIP.

https://m.edsoo.ru/MAVW

49
[1momaas MOBEPXHOCTH 4KY55
HUIMH]IpA
Konunueckas
50 IIOBEPXHOCTb, https://m.edsoo.ru/PVRE7
00pa3yrone KOHUIeCKOM HQ6Y
noBepxHocTu. Konyc
CeueHue KoHyca
51 IUIOCKOCTBIO, https://m.edsoo.ru/EOVSH
MapasuieIbHOM MIIOCKOCTH ALSL
OCHOBaHUS
VY ceu€HHBI KOHYC.
https://m.edsoo.ru/QVKWV
52 N300pakeHre KOHYCOB U
" DCTE
YCCUYCHHBIX KOHYCOB
ITmomans OOKOBOM
. https://m.edsoo.ru/AWKB9
53 MTOBEPXHOCTH U TTOJTHON
EANE
MOBEPXHOCTH KOHYyCa
ITmomans OOKOBOM
N https://m.edsoo.ru/9NFAUE
54 MTOBEPXHOCTHU U MOJIHON 3KJ
MOBEPXHOCTH KOHYCa o
55 Crepeomerpuueckue https://m.edso00.ru/QZVH5

3a1a44 Ha

EXL9



https://m.edsoo.ru/MAVW4KY55
https://m.edsoo.ru/MAVW4KY55
https://m.edsoo.ru/PVRE7HQ6Y
https://m.edsoo.ru/PVRE7HQ6Y
https://m.edsoo.ru/EOVSHAL8L
https://m.edsoo.ru/EOVSHAL8L
https://m.edsoo.ru/9VKWVDCTE
https://m.edsoo.ru/9VKWVDCTE
https://m.edsoo.ru/AWKB9E4NE
https://m.edsoo.ru/AWKB9E4NE
https://m.edsoo.ru/9NF4UE3KJ
https://m.edsoo.ru/9NF4UE3KJ
https://m.edsoo.ru/QZVH5EXL9
https://m.edsoo.ru/QZVH5EXL9

JI0Ka3aTeIbCTBO U
BBIYHCIICHHE,
MOCTPOCHUEM CEUCHUH
OWJINH]IPa, KOHyCa

Crepeomerpuueckue
3aJauM Ha
JI0Ka3aTeIbCTBO U

https://m.edsoo.ru/AKF6P

56
BBIUYKMCJICHUE, W62W
MOCTPOEHHUEM CEUCHUI
WIMH]Ipa, KOHYyca
57 [IpuknagHeie 3a1a4u, https://m.edso00.ru/3429ZL
CBSI3aHHBIC C LIUJIMHIPOM HTS
58 IIpukiagHele 3a0a4u, https://m.eds00.ru/ZY6EN
CBSI3aHHBIE C MWINHIPOM PVKD
https://m.edsoo0.ru/W1TVK
59 C
dbepa u map AJOR
[Tepeceuenue cdepsl u
mapa ¢ miIOoCKOCThIO.
https://m.edsoo.ru/JF8NB5
60 Kacanue mapa u cepsl 290
IIOCKOCTHIO. Bua n -
n300paxkeHue mapa
[Tepeceuenue chepsl u
mapa ¢ TIOCKOCTHIO.
https://m.edsoo.ru/M6WK9
61 Kacanwne mrapa u cdeps

IIOCKOCTHIO. Bua n
n300pakeHue mapa

K950



https://m.edsoo.ru/AKF6PW62W
https://m.edsoo.ru/AKF6PW62W
https://m.edsoo.ru/3429ZLHT5
https://m.edsoo.ru/3429ZLHT5
https://m.edsoo.ru/ZY6ENPVKD
https://m.edsoo.ru/ZY6ENPVKD
https://m.edsoo.ru/W1TVKAJOR
https://m.edsoo.ru/W1TVKAJOR
https://m.edsoo.ru/JF8NB5ZS0
https://m.edsoo.ru/JF8NB5ZS0
https://m.edsoo.ru/M6WK9K95O
https://m.edsoo.ru/M6WK9K95O

62

VYpaBuenue chepsl.
[Tnomane chepsl u eé
yacTein

https://m.edsoo.ru/U8G24B
O8H

63

Cummerpus chepsl 1
mapa

https://m.edsoo.ru/6E6GX0
YJS

64

CrepeomeTpuyeckue
3aJa4M Ha
JI0Ka3aTeIbCTBO U
BBIYUCICHUC, CBA3aHHBIC
co chepoii u mapom,
MOCTPOCHHEM HMX CECUCHHIA
IUTOCKOCTBIO

https://m.edsoo.ru/MSYBP
KH7R

65

CrepeomeTrpuueckue
3a1a9u Ha
JI0Ka3aTeIbCTBO
BBIYUCIICHHE, CBI3aHHBIC
co chepoii u mapom,
MOCTPOCHHUEM MX CCUCHHIA
TUTOCKOCTBIO

https://m.edsoo0.ru/MXRDT
K72T

66

[puknagaeie 3aga4m,
CBsI3aHHBIE CO cpepoii U
apoM

https://m.edsoo.ru/XW5LI7
A9J

67

IToBTOpEHMUE:
OKPY>KHOCTh Ha
IJIOCKOCTH, BEIYUCIICHUS
B OKPY>KHOCTH,
CTaHJapTHBIC TTOA00HS

https://m.edsoo.ru/EJ20D
AVEJ]



https://m.edsoo.ru/U8G24BO8H
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https://m.edsoo.ru/EJ2QDAVEJ

Pasznnunble koMOMHALIMT

https://m.edsoo.ru/LE7933

68 TEJ BpaIICHUS U LXX
MHOTOI'PAaHHUKOB
69 3agaum o Teme "Tena u https://m.edsoo.ru/PHHLC
IIOBEPXHOCTHU BpaleHus" G54E
20 3agaun o Teme "Tena u https://m.edsoo.ru/22WPB
MOBEPXHOCTHU BpaleHus" LTP9
KoHTtposbHas padota
" https://m.eds00.ru/33W222
71 Tena v MOBEpXHOCTH
" M63
BpaIcHus
OO0BéM HuIMHIpA.
N ):[p“ https://m.eds00.ru/1ZN2S6
72 Teopema 00 00BEME
ZMO
PSMOTO IWJIMHAPA
Brruncienne 006EMoB
TE€JI C IOMOIIBIO
73 .. 5 https://m.edso0.ru/ACTOM
ONpeIeIEHHOTO ) EMVE
uHTerpana. O0bEM
KOHyca
[Tmomaan 60KOBOM U
N https://m.eds00.ru/ZYTKY
74 MIOJIHOM ITOBEPXHOCTHU
P8B1
KOHYca
Crepeomerpuueckue
3aJ1a4H, CBSI3aHHbIC C https://m.edso0.ru/709VJY
75 .
BBIYHCIICHHEM 00BEMOB PSC
WIMH]PA, KOHYyCca
76 [Ipuknansele 3a1auu o https://m.edsoo.ru/QXEA9



https://m.edsoo.ru/LE7933LXX
https://m.edsoo.ru/LE7933LXX
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https://m.edsoo.ru/1ZN2S6ZMO
https://m.edsoo.ru/1ZN2S6ZMO
https://m.edsoo.ru/ACT0MFMVF
https://m.edsoo.ru/ACT0MFMVF
https://m.edsoo.ru/ZYTK7P8B1
https://m.edsoo.ru/ZYTK7P8B1
https://m.edsoo.ru/7O9VJYPSC
https://m.edsoo.ru/7O9VJYPSC
https://m.edsoo.ru/QXEA9GPVB

teme "OOBEMBI 1
IJIOIIA Y TOBEPXHOCTEN

TCII

77

O0bEM 11apa U LapoBOro
cekropa. Teopema 00
00béme mapa. [nomanb
chepsl.
CrepeoMeTpHUEeCKHe
3aJ1auu, CBSI3aHHBIC C
BBIYUCIICHHEM 00BEMOB
rapa, mapoBoro
CerMEHTa U IapOBOTO
CEeKTOpa

https://m.edsoo.ru/VV60ON
BVZX

78

[IpuknagHblie 3aqa4u 110
teme "OOBEMEI TET",
CBSI3aHHBIE C 00BEMOM
mapa v riomajbo
cheprl. COOTHOIICHHS
MEXAY MII0IAIMU
IIOBEPXHOCTEU U
00BEMamMu TOJOOHBIX Tell

https://m.edsoo.ru/EZH9G
RUEJ

79

IToxoOuble Tena B
POCTPaHCTBE.
N3menenue o6bpEMa npu
oJ00UH.
Crepeomerpuueckue
3aJ1auu, CBS3aHHBIC C

https://m.edsoo.ru/H24188
MKQ



https://m.edsoo.ru/QXEA9GPVB
https://m.edsoo.ru/VV6ONBVZX
https://m.edsoo.ru/VV6ONBVZX
https://m.edsoo.ru/EZH9GRUEJ
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https://m.edsoo.ru/H24I88MKQ
https://m.edsoo.ru/H24I88MKQ

BBIUHCIIEHHEM 00BEMOB
TEJI ¥ IUIOIaaei
MOBEPXHOCTEH

Konrponbnas padora

https://m.edsoo.ru/73U0OD

80 HJIOL.[.Ia[[I/I MMOBEPXHOCTHU GNYR
U 00BEMBI KPYTIIBIX TE"
JIBH>KEHUs MPOCTPaHCTBA.
OtobpaxeHusl.
81 i P https://m.edsoo.ru/RXJ4Y
BUXXCHUA U paBeHETBO W6ENA
¢uryp. OGmue cBoiicTBa
BVKEHUN
Bunsl nBmkennii:
IapaJuIeIbHBIN MIEPEHOC,
https://m.edsoo.ru/ZSUA77
82 [EHTpaJIbHAs] CHMMETPHS, NTX
3epKalibHasi CAMMETPHS, B
MOBOPOT BOKPYT MPSMO
[IpeoOpazoBanus
83 s, TT https://m.edsoo.ru/A1PU2
o0 I/ISI; paMadg u WOAX
cdepa Ditnepa
I'eomeTpuueckue 3amaun
84 https://m.edsoo.ru/KFDHO
Ha IPUMCHCHUC MGKZ
JIBUKCHHUS
KonTponbhas pabota
85 " https://m.edsoo.ru/4F52B1
€KTOPEI B 1KK
npocTpaHcTBe"
86 Oo6ob61aromee https://m.edsoo.ru/IHVB2
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noBropenue 11 nousTuit
U METOJIOB Kypca
reometpun 10-11
KJIACCOB, CUCTEMAaTU3aIHs
3HAHUM:
"[TapannenbHOCTh
IPSMBIX U IIJIOCKOCTEMN B
npocTtpaHcTae"

NZH9

87

Oo6ob61aroee
noBtopenue 11 nonaruit
U METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMATU3ALIH
3HaHUM: "BekTopsl B
npocTpaHcTae”

https://m.edsoo.ru/AQEFP
ERJO

88

O06o0maroree
noBTopenue 11 moHsTHit
U METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMATH3aLHs
3HaHU: "BekTopsl B
npocTpaHcTae”

https://m.edsoo.ru/3N1JOL
N63

89

Ob6o06maroree
noBTopenue 11 nonsTuit
U METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aIUs

https://m.edsoo.ru/B85S7V
DTC



https://m.edsoo.ru/1HVB2NZH9
https://m.edsoo.ru/AQEFPERJ0
https://m.edsoo.ru/AQEFPERJ0
https://m.edsoo.ru/3NIJ0LN63
https://m.edsoo.ru/3NIJ0LN63
https://m.edsoo.ru/B85S7VDTC
https://m.edsoo.ru/B85S7VDTC

3HaHuii: "O0beM
MHOTOTrpaHHHKA"

90

Ob6o6maromee
noBTopenue 11 nonsTuit
Y METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMATU3aIIHs
3HaHui: "O0bemM
MHOTOTpaHHUKA"

https://m.edsoo.ru/AJX4C
DP5I

91

Ob6o06marommee
noBtopenue 11 nonaruit
U METOJIOB Kypca
reometpun 10-11
KJIACCOB, CUCTEMAaTHU3aIIH
3Hanui: "[lnomanu
MMOBEPXHOCTU U 00BEMBI
KpYyTJbIX Ten"

https://m.edsoo.ru/H2ZAB
PRXO

92

Ob6o06maroree
noBTopenue 11 moHsTHit
U METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMATH3AITUS
sgaHuu: "[lmomanu
MOBEPXHOCTH U 00BEMBI
KpYIJIbIX Ted"

https://m.edsoo0.ru/JG1DJ5
ONK

93

Ntorosas KOHTpOJIbHAS
pabora

https://m.edso0.ru/GXZMP
89GD
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94

Hrorosast KOHTpoOJIbHASA
pabora

https://m.edsoo.ru/3J174M
Y6M

95

[ToBTopenue, 06001IEeHNE
Hn cucreMaru3anus
3HAHUU

https://m.edsoo.ru/UI126CB
4XL

96

Uctopus pazsutus
CTEPEOMETPUH KAK HAYKH
U €€ poJib B Pa3BUTUU
COBPEMEHHBIX
VHKCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJOrui

https://m.edsoo.ru/IESALO
6B5

97

Hcropus pazsurus
CTEepEOMETPUU KaK HayKu
U €€ poJIb B Pa3BUTUHU
COBPEMEHHBIX
WH)XCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTH

https://m.edso0.ru/8ZKNM
YFO03

98

Hcropus passurus
CTEPEOMETPUH KaK HAYKH
U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX
VHXEHEPHBIX U
KOMIBIOTEPHBIX
TEXHOJIOTHH

https://m.edso00.ru/41X3X
KQOG

99

Hcropus pa3Butus

https://m.edsoo.ru/4APGHOJ
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CTEPEOMETPUHU KaK HAYKH
U €€ poJib B Pa3BUTUU
COBPEMEHHBIX
WH)XEHEPHBIX U
KOMIThIOTEPHBIX
TEXHOJIOTHI

YAH

100

Ucrtopus pazsutus
CTEPEOMETPUHU KaK HAYKU
1 €€ poJib B Pa3BUTUU
COBPEMEHHBIX
VHKCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJOTHI

https://m.edsoo.ru/GEJCO7
34F

101

Hcropus passurus
CTEPEOMETPUH KAK HAYKH
U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX
VHKEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJOTui

https://m.edsoo.ru/RK4XS
FWNR

102

Hcropus pa3Butns
CTEepEOMETPUH KaK HayKu
U €€ poJIb B Pa3BUTHU
COBPEMEHHBIX
WH)XEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHI

https://m.eds00.ru/X89TQ8
776
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MPOBEPSEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBLHOM [TIPOI'PAMMOBI

10 KJTACC

Koa nposepsiemoro

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM 06p330BaTe.ﬂb

pe3yJbTara 0011ero o6pa3oBaHus
7 I'eomerpus
7.1 OnepupoBarh NOHATUSAMU: TOUKA, NPsAMasi, INIOCKOCTh
7.2 [TpuMeHSTh aKCHOMBI CTEPEOMETPHH U CIIEACTBUS U3 HUX MPH PEIICHHUH T€OMET]
7.3 OnepupoBarh NOHATUAMU: MAPALIEIBHOCTD U MEPIEHAUKYIISIPHOCTD MPSMBIX U IL
7.4 KnaccugpunupoBars B3aMMHOE paciofioKEeHUE IPSIMbIX U IUIOCKOCTEN B IPOCTpaE
75 OnepupoBarh MOHATUSMU: BYTPaHHbIN Yroj, IPaHy ABYIPAaHHOIO yria, pedpo
' yroJl ABYTPaHHOI'O yIJia, FpajycHas Mepa ABYTPaHHOIO yria
76 OnepupoBaTh TOHATUSMHU: MHOTOTPAHHUK, BBINYKIBIA W HEBBITYKJIBIHA
' MHOTOTpaHHUKA, MPABUIBHBIA MHOTOTPAaHHHUK
7.7 Pacrio3naBaTh OCHOBHBIE BUJIbI MHOTOTPAaHHUKOB (MMUpaMUIa, IPU3Ma, MPSIMOYTOJ
78 KnaccudunupoBath MHOTOTpaHHUKH, BBIOMpasi OCHOBAaHUS Ui Kiaccu(UKalu
' MHOTOTPaHHUKH, TPABUIIbHBIE MHOTOTPAHHUKH, MIPSIMBIE U HAKIIOHHBIE TIPH3MBI, T
7.9 OnepupoBarh MOHATHAMH: CEKYIas IOCKOCTh, CEYEHNE MHOTOTPaHHUKOB
7.10 OOBACHATH MPUHLUIIBI TOCTPOCHUS CEYEHUI MHOTOI'PaHHUKOB, HCIIOJIB3YsI METO/]
711 Crtpouth ceueHus MHOTOTPaHHUKOB METOJIOM CJIEJIOB, BBIMOIHSATH (BBIHOCHBIE) I
' MPOCTHIX O0BEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHU3Y
Pemarp 3amaun Ha HaxoOXIAEHHE TE€OMETPUYECKUX BEIMYMH IO 00pasuam
712 W3BECTHBIC AHAIMTHUYECKUE METOJbI TPU PEIICHHH CTaHAAPTHBIX MaTeMaTHYl
' paccTosHUN MeXy IBYMs TOUYKaMH, OT TOYKHU J0 MPSIMON, OT TOYKUIO IIOCKOCT
MPSIMBIMU
Pemarp 3amaun Ha HaxoOXJAEHHE TE€OMETPUYECKUX BEIMYMH IO o0paslam
713 M3BECTHBIE aHAIMTUYECKHE METOBI IIPHU PEHIEHUH CTaHJapTHBIX MaTeMaTHYECKU
' MEXIy CKPEUIMBAOIIUMUCS TPSIMBIMUA, MEXIY TPSIMOH M TUIOCKOCTBHIO, MEXK]I
yTJIOB
714 Boruncnsate 00BEMBI M IUIOIIAM MOBEPXHOCTEH MHOTOTPAHHUKOB (IIpHU3Ma,
' (hopMyI1, BEIUUCIISTH COOTHOIICHUS MEX/1Y IUIOMAIMU TOBEPXHOCTEH, 00bEMaM
715 OnepupoBarh MOHATHSAMH: CUMMETPHSI B MPOCTPAHCTBE, IIEHTP, OCh M IJIOCKOC
' IUIOCKOCTH CHMMETPUH (DUTYpPEI
716 W3BnekaTh, MpeoOpa3oBbIBATE U HMHTEPIPETUPOBATh MHPOPMAILUIO O HPOCTP:

¢burypax, npeJCTaBICHHYIO Ha YepTexkax U pUCYHKaxX




[TpumensaTh TeoMeTpruecKue (akThl ISl PEUICHUS CTEPEOMETPHUECKUX 3a/ad,

1 IaroB PeIICHMs], €CITH YCIOBUS IPUMEHEHUS 3a/IaHbl B IBHOU opme
718 [TpumeHsITh IpOCTElIIIE MPOTPAMMHBIC CPEACTBA U SJEKTPOHHO-KOMMYHHUKAITH(
' CTEPEOMETPUYECKHX 3a/1a
719 [IpuBoauTH MpUMEpPbl MaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH B MPUPOAEC U KU3H
' 3aKOHOB T'€OMETPUHU B UCKYCCTBE
[IpuMeHsTh MONy4YeHHbIE 3HAHUS Ha MPAKTHKE: aHAJTU3UPOBATh PEAIbHBIE CUTYA
MOHATHSL B MPOLECCe IMOMCKA pEHICHUs MaTeMaTH4ecKd CHOPMYIUPOBAHHO
7.20 peayibHblE CUTYyallUd Ha $3bIKE TE€OMETPUU, HCCIENOBaTh IOCTPOCHHBIE
reOMETPUUYECKUX TMOHATHI W TeopeM, ammapara ajiredpbl, peuarb TPaKTHY
HaXO0XJICHUEM T€OMETPUUYCCKUX BEITNINH
11 KUIIACC
Kon .
IIpoBepsiemble mpeAMeTHDbIE Pe3yJIbTAThl 0CBOEHUsSI 0OCHOBHOI1 00pa3oBaTe.ibl
NpoBepsieMoro
00111ero 0Opa3oBaHus
pe3yJbTara
6 I'eomerpus
OnepupoBaTh TOHATHSMHU: [HJIUHAPUYECKAs TOBEPXHOCTh, OOpa3yroIIHe IIH.
6.1 [WIMHIP, KOHWYECKas TIOBEPXHOCTh, O0Opa3yrolMe KOHHYECKOH IOBEPXH
MMOBEPXHOCTh
6.2 Pacnio3naBate Tena BpaieHus (UIUHAP, KOHYC, cepa U map)
6.3 OOBACHATH CITOCOOBI MOTYYSHHSI TEJT BPALLICHUS
6.4 KrnaccudumupoBars B3auMHOE pacmloiioKeHHe CPephl U TIOCKOCTH
6.5 OnepupoBaTh MOHATHUSMHU: IIIAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BBICOT:
' OCHOBAHHME IIapOBOTO CJIOS, BRICOTA IAPOBOTO CIIOS, IIAPOBOI CEKTOP
6.6 Bbrancnsate 00bEMBI U ITOMIAIN TTOBEPXHOCTEH TEN BPAIICHUS, TEOMETPUUECKUX T
6.7 OnepupoBaTh NOHATUSIMU: MHOTOTPAHHHUK, BIIICAHHBIN B cpepy M ONMHMCAHHBIN OK
' B MHOTOTPAHHHK HJIU TEJIO BPAICHHS
6.8 BBIMHCIATE COOTHOIICHHS MEXTY TUIOIIAIIMU TTOBEPXHOCTEH M 00bEMaMH 110,100F
6.9 N300paxath u3ydaemble (GUTYPBI OT PYKH U C IPUMEHEHUEM TPOCTHIX YePTEKHBIX
6.10 BeInonHATE (BBIHOCHBIE) TTOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (UT
' CTPOUTH CEUEHUS Tell BpallleHUs
6.11 W3Bnekarb, WHTEPHIPETUPOBATh W MPE0oOpPa3OBBHIBATH WHOOPMAIIUIO O TIPOCTD:
' durypax, mpeJCcTaBIeHHYIO Ha YepTekKaX U PUCYHKaAX
6.12 [TpuMeHsITh TeoMeTprudeckhe (aKThl JIs PEIICHUs CTEPEOMETPUUYCCKUX 3ajad,

IaroB peIeHHUs, €CIIU YCIOBUS IPUMEHEHUS 3aJJaHbl B IBHOI (opme




6.13

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BrimonaaTs HeﬁCTBHﬂ CJIOKCHHUA BEKTOPOB, BEIYMTAHUS BEKTOPOB U YMHOXCHHUA 1

6.14 KaKUMU CBOMCTBAMM OHH 00JIa1ar0T
6.15 [IpUMEHSTH IPABUIIO TAPAJUIEIENHUIIENA TP CII0KEHUU BEKTOPOB
OnepupoBarh MOHATUSAMM: JIEKAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOD,
6.16 BEKTOPOB, KOOP/IMHATHI BEKTOPA, YTOJI MEXK/LY BEKTOPAMH, CKAIISIPHOE IIPOM3BE/IEH)
KOMILTaHAPHBIE BEKTOPBI
6.17 HaxomuTe CymMMy BEKTOPOB M MPOM3BEIEHHME BEKTOPA HA YHCIO, YrOJd Me
' IPOM3BEEHUE, PACKIIA/IBIBAT BEKTOP 110 JBYM HEKOJUIMHEAPHBIM BEKTOPAM
6.18 3agaBarh IOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPAMHAT
6.19 Pernats npocreiiiime reoMETPUYECKHUE 3a/1a91 Ha IPUMEHEHNE BEKTOPHO-KOOP/IHH
6.20 Pemmars 3a/a4u Ha JOKAa3aTelbCTBO MATEMATHYECKUX OTHOLICHUM M HAXOXKIECHHE
' 00pasiam Win alropuT™Mam, MPUMEHSIS U3BECTHBIE METOIbI TIPU PELIEHUU CTaH AP
6.21 [IpuMEHATH TIPOCTEMIINE IPOrPAMMHBIE CPECTBA M 3JIEKTPOHHO-KOMMYHHUKAIMQ
' CTEPEOMETPUYECKHX 337124
6.9 [IpUBOAUTL TIPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEW B MPHUPOAE M IKU3H
' 3aKOHOB T'€OMETPHHU B HCKYCCTBE
[IpUMEHSATH TIOTyYEHHbIE 3HAHUS Ha MPAKTHKE: aHAIM3UPOBATh PEATbHBIE CHTYA
MOHATHS B MPOLECCE IIOMCKA PEIIEHHS MATEMAaTHYeCKH CPOPMYIUPOBAHHO]
6.23 pealbHbIe CHUTYallud Ha S3bIKE TEOMETPUM, HCCIIEA0BATh TOCTPOCHHBIE

FeOMETPUUECKUX IOHSATUH W TEOopeM, ammapara aiareOpbl, pemarb MNpaKkTHY
HAaxO0’KJICHUEM F€OMETPUYECKUX BEJINYUH




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon
7

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

I'eomeTpus

7.1

OcHOBHBIE TOHATHUS CTepeoMeTpuu. Touka, mpsMasi, INIOCKOCTh, MpocTpancTBo. [lonsaTue 06 a
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX

7.2

B3aumHoe pacronoxkeHue MNpsSMBIX B MPOCTPAHCTBE: IEpeceKarolluecs, MapauieIbHble U
HapaJIJIGJII)HOCTB IPAMBIX U IJIOCKOCTEH B IMPOCTPAHCTBE: NaPAJJICIBHBIC ITPAMBIC B ITPOCTP:«
MMpAMBIX, HTAPAICIBbHOCTD Hpi[MOfI A TUIOCKOCTH. YTIBIC COHAITpaBJICHHBIMU CTOPOHAMM
npoctpaHcTBe. [lapamnenpHOCTh IIOCKOCTEM: MapajulelibHbIE IIJIOCKOCTH, CBOWMCTBA

[Tpocreiiye npoCcTpaHCTBEHHbIE (PUTYpBI HA TUNIOCKOCTH: TETPadp, KyO, Napajuieaenune, moc

7.3

[leprieHAUKYASIPHOCT OPSIMOM M TUIOCKOCTH: TMEPHEHIUKYIISIPHBIE TPSMbIE B IPOCTPAHCTE
MEPIECHANKYJSIPHBIE K IUIOCKOCTH, IPU3HAK NEPHEHIUKYJIAPHOCTH MPSIMOM U TUIOCK
MEPIECHANKYJISIPHON IOCKOCTH. YTIIbI B MPOCTPAHCTBE: YTrOJ MEXAY MPSAMON U IIIOCKOCTBIO,
yroJa ABYTPAHHOrO yriia. llepneHaukyissp ¥ HakJIOHHBIE: PACCTOSHHUE OT TOYKH JO IUIOCKOCT
IUIOCKOCTH, MpOeKIus (GUrypbl Ha IUIOCKOCTh. [leprneHauKylnspHOCTh IUIOCKOCTEH: MpH3Har
mrockocrei. Teopema 0 TpEX nepreHIuKyIsipax

7.4

[TonsiThe MHOTOTpaHHWKA, OCHOBHBIE AJIEMEHThl MHOTOTPAHHUKA, BBIMYKJIbIE U HEBBIMYKIIbI
MHOTOrpanHuka. [Ipusma: N-yronpHas mpus3Ma, TPaHU M OCHOBAHMS TPHU3MBI, TIpsiMasi U Ha
MOJIHAsI MOBEPXHOCTh Npu3Mbl. [lapamenenunen, npsaMOYTrojbHBIN Napajjiedenunes U ero CBOl
nupaMua, TPaHH M OCHOBAHME MHUPAMHJbI, OOKOBas ¥ TOJHAs TMOBEPXHOCTh MHPAMUE
nupaMuja. DJNEMEHThl MPU3Mbl M mHUpamMuibl. [IpaBuibHbIE MHOTOTPaHHHKH: TOHSATHE T
MpaBUJIbHAs TMPU3Ma W TpaBWIbHAS NHpPaMUAA, MpaBUIbHAs TPEYroiibHas MHpaMUAa |

[IpencraBnenue o mpaBUILHBIX MHOTOTPAaHHUKAX: OKTadIp, J0AeKadAp U uKocadapyrue CedeH!

7.5

CI/IMMeTpI/IH B IPOCTPAHCTBC: CUMMCTPHUA OTHOCUTCIILHO TOYKH, HpHMOﬁ, IUIOCKOCTH. DJIeMEH
napajjiejicnmIic [ax, rnmpaBUJIbHbIX MHOT'OI'PAHHUKAX

7.6

Beruncienue S1eMEHTOB MHOTOTPaHHUKOB: pEOpa, auaroHamu, yruel. Ilmomans OOKOB:
NOBEPXHOCTU MPSIMOW MPHU3MBI, IJIOMIAAb OCHOBaHWH, TeopemMa O OOKOBOH MOBEPXHOCTH
OOKOBOI1 TIOBEPXHOCTH M MOBEPXHOCTH MPAaBWJILHOW NMHUPaMUIBI, TEOpEMa O IUIOIIAAN yCeuét
00béMe. O0BEM MUPaMUIbL, TPU3MBI

7.7

HOIIO6HBIC TCJIa B IIPOCTPAHCTBC. CooTHOIICHUS MCKAY IIoIagIMU HOBCpXHOCTeﬁ, 00BEMaMI

11 KUIIACC

Kon
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[{umHaprYecKasl MOBEPXHOCTh, 00pa3yroliue HUIHMHIPUYECKON MOBEPXHOCTH, OCh LU

61 [{umHAp: ocHOBaHUS M OOKOBAs MOBEPXHOCTH, 00pa3yrouias U 0Ch, IO (b OOKOBON H T
Konnueckasi moBepXHOCTh, 00pa3yoNue KOHUYECKOH TOBEPXHOCTH, OCh M BEpIINHA KOHF
6.2 OCHOBaHME W BepIIMHA, OOpa3ylolias M OCh, IUIOMIAAh OOKOBOW M TIOJHOM MOBEp
o0pa3yronine U BbICOTa, OCHOBAHHS U OOKOBasI IOBEPXHOCTh
6.3 Cdepa u map: neHtp, paguyc, 1uaMeTp, IJIoLa b HoBepXHOCTH cdeprl. BzanmHoe pacro.
KacaTeJbHast IIIOCKOCTh K cdepe, MmIomaas cheps
6.4 N300pakeHue Tes BpalleHus Ha MJI0CKOCTH. Pa3BEépTka muimHApa U KOHyca
6.5 KomOuHanuu Ten BpaleHUs 1 MHOIOTPAHHUKOB. MHOIOIpaHHUK, ONHCAaHHBIA OKOJIO
' MHOT'OI'PaHHMK, WM TEJIO BpalLleHHs
6.6 [Torsitue 06 00bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 00 00BEME MpsSMOYT
' cieactBus u3 He€. OOBEM nmmHApa, Konyca. O0BEM MIapa 1 IIomaab chepol
6.7 [TonoGHble Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXK 1Y IJIOLIA MU IOBEPXHOCTEH, 00bE
6.8 CeueHuss mwinHApa (MapauiebHO M MEPHEHIUKYISPHO OCH), CEYEHHs KoHyca (I
' poXo/sliee Yepe3 BepIINHY), CeUYeHUS 11apa
Bekrop Ha mutockoctH W B mpoctpaHcTBe. CIOXEHHE M BBIYUTAHHUE BEKTOPOB. Y M
6.9 PaznoxeHnue BekTopa 1o TpéM HEKOMIUIaHapHBIM BekTopaM. [IpaBuiio napamienenumnena.
IPUMEHEHHEM NPaBUJI JEUCTBUI ¢ BEKTOpaMU
IIpssMoyrosnbHas cucreMa KoopAuHAT B npocTtpaHcTtBe. KoopauHatel Bektopa. IIpocrer
6.10 VYron mexay Bekropamu. CKalsipHOE MPOU3BECHHE BEKTOPOB. BBIUMCIIEHUE YTIIOB MEXK,

KOOpI[I/IHaTHO'BeKTOpHHﬁ MCTO/ IIPpU PECIICHUU I'€COMCTPUYUCCKUX 3adaY




HHPOBEPSAEMBIE HA EI'S 10 MATEMATUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJIbHOM
HHPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

Koxa npoBepsiemoro
TpeOoBaHUSA

IIpoBepsiemble TPeOOBaAHUSA K MPeAMETHBIM Pe3y/JbTATAM OCBOEHHUS OCHO
NPorpaMMbl CpeHero oo0uero 00pa3oBaHus

Bimanenue MeromamMu [10Ka3aTeNbCTB, AJTOPUTMAMM  pELICHUSA 3a]ad;

OIIEpUPOBATh  IOHATUSAMHU: OIPEACICHUE, aKCHOMa, TEeOpeMa, CIEJC
JI0Ka3aTeIbCTBO, PABHOCHIIBHBIE (POPMYIMPOBKU; MPUMEHSTh UX; yMEHHE
IIPOTUBOIIOJIOKHOE YTBEPXKACHUE, IPUBOAWTH IIPUMEPBI W KOHTPIPHI
MaTE€MaTUYeCKOW WHAYKIIMH; IIPOBOJIUTH JTOKA3aTEIIbHBIE PACCYKICHHUS IIp]
JIOTUYECKYIO IIPABWIIBHOCTD PACCYXKACHUMN; YMEHUE ONIEPUPOBATH IIOHATUAMMY
OIepanyy HaJ MHOKECTBAMM; YMEHHME MCIOJIb30BaTh TEOPETUKO-MHOKECTB
peaNbHBIX IIPOLECCOB U SIBJICHUM U NPU PELICHHUH 3a/1ad, B TOM YHCIIE U3
YMEHHUE OIEepUpOBaTh MOHATHSIMHU: Tpad, CBSI3HBIN Tpad, AepeBo, IHKI,

3a71aBaTh U OMUCHIBATH rpad)bl Pa3IMYHBIMHA CIOCOOAMH; HCIIOIB30BATh Ipadr

YMeHue onepupoBaTh MOHATUSAMH: HATYypalbHOE YHUCIIO, LIEJI0€ YUCIO, CTC
KOpEHb HaTypaJbHOH CTENEHHU, CTENEHb C PALMOHAIBHBIM IIOKa3aTelIeM,
nokasareseM, Jorapupm 4ucia, CHHYC, KOCHHYC M TaHT'€HC MPOM3BOJIBHOIC
palMoOHAJIbHOE YHCJIO, HMPPALMOHAIBHOE YHUCIIO, MHOXKECTBA HATypaJbH
JIEMCTBUTENIBHBIX YHMCEN; YMEHUE HCIOJIb30BaTh MPHU3HAKU JETUMOCTH, Hau
HalMeHblIee olliee KpaTHoe, anroputM EBkinuaa mpu pemeHuu 3ajad;
MO3ULMOHHBIMH CHUCTEMAaMH CUYUCIICHUS; YMEHUE BBINOJIHATh BBIYHUCICHHUE
BBIPXXEHUI CO CTENEeHsIMU U Jorapudmamu, npeodpazoBaHus poOHO-paLNo
ONEepUpOBATh  MOHATUAMHU: TIOCIEAOBATENbHOCTb, apuU(MeTHUecKass I
nporpeccusi,  OECKOHEUYHO  yObIBaloIlas  reoMeTpudeckas  Mporpe
MOCJIEI0BATEIbHOCTH, B TOM YHCIIE C TOMOILBIO PEKYPPEHTHBIX (OPMYIT; yMe
KOMIUIEKCHOE YHCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE YMCIA, MOAYJIb M apr
¢dopma 3amucu KOMIUIEKCHBIX 4YuceNl (FeoMeTpuYecKasi, TPUrOHOMETPHUYECK
OPOM3BOIUTH  apu(MeTHUecKue JeHCTBUS C  KOMIUIEKCHBIMM  YHCII
MCIIOJIb30BaHUsl KOMIUIEKCHBIX YHCEN; ONEpUPOBaTh MOHATUSMU: MaTPHLL
MaTpPHUILIbI, TEOMETPUYECKHUM CMBICII ONIPEAEIUTEIS

YMeHue onepupoBaTh IMOHATHUAMM: PAlMOHAIBHBIE, WPPALMOHAJIBHBIE,
norapudmuyueckue, TPUrOHOMETPUUECKUE YPaBHEHHS] U HEPABEHCTBA, UX CI
MOHATHUSIMU: TOXKJIECTBO, TOKJIECTBEHHOE IPeoOpa3oBaHue, YpaBHEHHE, HEP:
U HEPaBEHCTB, pPAaBHOCWIBHOCTb YPaBHEHHI, HEPABEHCTB M CHUCTEM;
HEPaBEHCTBA U CHCTEMBI C TIOMOIIBIO PA3JIUYHBIX TPUEMOB; PEIIATh YPaBHEE

napamMeTpoM; MPUMCHATE YpPAaBHCHH, HCPABCHCTBA, X CHUCTCMBbI IJIA PCHIC]




3aJla4 U3 Ppa3JIMYHbIX obnacTei HAaYKHU H peanLHoﬁ KHN3HU

YMeHue onepupoBaTh MOHATUSAMH: (QYHKUUS, UYETHOCTh (DYHKIUH,
OTPaHUYEHHOCTh (DYHKIIMHM, MOHOTOHHOCTh (DYHKIIMH, SKCTPEMYM (pyHKIUU
3Ha4YeHUs1 (QYHKLIHUU HA MPOMEXKYTKE, HelpepbiBHAS (DYHKIIHS, aCHMIITOTHI
BTOpasi MPOMU3BOIHAS (PYHKLIUHU, TE€OMETPUUYECKHH M (PU3UUECKUH CMBICI T
ONpeNeNEHHBI MHTErPal; YMEHHWE HAaXOJUTh AaCHMIITOTHI rpaduka @)
NPOM3BOJIHBIE CYMMBI, TPOW3BEICHHS, YacTHOTO M KOMIIO3UIMU (yH
KacaTenbHON K rpaduky (QyHKIHHM; yMEHHE HAaXOIHUThb NPOU3BOIHBIC DIIEV
UCTOJIb30BaTh TMPOU3BOAHYIO ISl MCCIEIOBAaHUS (YHKUUH, HAXOAUTH 1
3Ha4eHUs1 (PYHKIMI; CTPOUTH Trpa)MKd MHOTOWICHOB C HCIOJIH30BAHUEM
aHaM3a; MPUMEHATH POU3BOIHYIO ISl HAXOXKICHUS HAWITYYLIETO PEUICHHS
COLIMAIbHO-9KOHOMHYECKUX M (U3MUECKUX 3aJadax; HAXOAWUTh IUIOUIA/U ¥
MHTETpaia; MPUBOANUTH TMPUMEPHl MATEMAaTHUYECKOTO MOJEIHPOBAHUS C TIC

YpaBHEHUH

YMmeHue omnepupoBaTh MOHATHAMH: Tpaduk GyHKIUH, oOpaTHas (QYyHK
JVHEWHas (QYHKUUS, KBaapaTHyHas (QYHKIUS, palroHaIbHAs (QYHK
TpUTOHOMETpHUYeCKHe  (DyHKIMH, OOpaTHbIe TpPUTOHOMETpUYecKue ¢
jgorapupmuueckas  (QyHKIUM; yYMEHHUE CTPOUTh TpadUKd  HM3YYCHH
npeoOpa3oBanusi rpa@UKOB YHKIUH, UCIIOIB30BATh TPAPHUKH IS U3YyUCHH:
MIPU PElIeHUU 3a/1a4 U3 APYTUX Y4eOHBIX MPEAMETOB M 3aJla4 U3 PeabHOM »
3aBHCHUMOCTH MEKIy BETMYHMHAMM; UCIIOIb30BaTh CBONCTBA U TpaduKu PyHK
HEPaBEHCTB W 3a/lay C MapaMeTpaMu; M300pakaTb Ha KOOPAWHATHOW IIIC
YpaBHEHUI, HEPABEHCTB U UX CUCTEM

YMeHue pemath TEKCTOBbIE 3aJaud pPa3HbIX TUIOB (B TOM 4MCIE Ha I
JBIDKEHUE, paboTy, CTOMMOCTb TOBAapOB U YCIIYT, HAJIOTH, 3a1adyd U3 OO0
ceMEHBIMU (PMHAHCAMU); COCTABIIATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTR
3aa4M, MCCICNOBATh IIOJYYEHHOE DEIIEHUE U OLECHMBATh IIPABAONONOC
MOJCIINPOBATh pealbHbIE CHUTyallUM Ha S3bIKE MAaTEMATHKH; COCTaBILS
HEPaBEHCTBA M UX CUCTEMBI IO YCIOBHIO 33Ja4M, MCCIIEOBATh IIOCTPOCHHE
anmnapara ajreOpbl, UHTEPIPETUPOBATH MOJTYUEHHBIN pe3yibTaT

YMeHue onepupoBaTh MOHATHSAMU: cpelHee apu(MeTHYecKoe, MeauaHa,
3HAYEHMs, pa3Max, JUCIIEPCHUs, CTAHAAPTHOE OTKJIOHEHUE YHCIOBOIO

UHTEPIPETHPOBATh MHPOPMALIMIO, TPEACTABICHHYIO B Ta0iumax, F
OTPaXKaloIlyl0 CBOMCTBA pPEAJIBHBIX IMPOLIECCOB M SBICHUM; IMPEACTABIIATI
TaOIUI] ¥ JAMarpamm; MccieloBaTh CTaTUCTUYECKUE JAHHBIC, B TOM YHCIE ¢
METOZIOB M DJIEKTPOHHBIX CPEACTB; Ipauyecku HCCleA0BaTh COBMECTHE
JyarpaMM pacCEeMBaHUs U JINHEHHOW perpeccuu

YMenue OICpHUPOBATH MMOHATUAMMU! Cﬂyqal‘;IHLIIZ OIIBIT U cnyqaﬁHoe COOBIT




COOBITHSI; YMEHHE BBIYUCIATH BEPOSITHOCTh C HCIONb30BAaHHEM Tpadur
bopMyIibl CIIOKEHHSI U YMHOXKEHHSI BEPOATHOCTEH, GopMyIy MOJIHOM Bepo:
KOMOHMHATOpHbIE (aKThl U (POPMYJIbI; OLEHUBATh BEPOSTHOCTU PEATBHBIX CC
MOHATUSIMU: ClTydaifHasi BEIMUMHA, paclpeielieHue BepOSITHOCTEH, MaTeMaTu
U CTaHJapTHOE OTKJIOHEHUE CIIYyYalHON BETUYMHBI, (PYHKIIMH PaCIpelCIeHH:
MOKA3aTeIbHOIO Y HOPMAJbHOTO PpACHpPENENICHUN; YMEHHE HCIOIb3C
pacrnpeieieHuil JJi1 pelleHusl 3a]ad; 3HAKOMCTBO C MOHSTHUSIMH: 3aKO
BBIOOPOYHBIX HCCIIEIOBaHUI; yMEHHE NPUBOJUTH IPUMEPHI IPOSBICHUS
MPUPOJHBIX U OOIIECTBEHHBIX SBJICHUSIX; YMEHHE OINEpPUPOBATH MOHATHUSIM
YHCIIO COYETaHUH, YUCIIO NepecTaHOBOK; OMHOM HbIOTOHA; yMeHHe mpUMeH
paccyXaeHus s pelIeHUs 3aJay; OLIEHWBAaTh BEPOSTHOCTH peajk
BEPOATHOCTHYIO MOJI€TIb 1 HHTEPIPETUPOBATH OTYyYEHHBINA Pe3yabTaT

YMeHne onepupoBaTh MOHATHAMH: TOYKA, IIPsAMAsi, INIOCKOCTh, MPOCTPAHC
yIJIa, TUIOCKUM YIoJl, IBYTPaHHBIM YIroj, TPEXTPAHHBIN YIroJl, CKPEIIMBAIOLIY
U MEePHEHIUKYISIPHOCTh MPSAMBIX U IUIOCKOCTEH, YOl MEXAY IPSMBIN
IUIOCKOCTBIO, YTOJl MEXAY IUIOCKOCTSMH, PAaCCTOSHME OT TOYKH IO ILI
IIPSAMBIMH, PACCTOSIHUE MEXAY IUIOCKOCTSMH; YMEHHUE HCIIOIb30BATH IIPH
(GakTbl U TEOpEMbI IJIAHUMETPUU; YMEHHUE OIICHUBATh pa3Mepbl OOBEKTOB (
MaTE€MaTUYeCKUE MOJEIN C MOMOUIBI0 T€OMETPUYECKUX NOHATUN U BEIIMYU

MPAKTUYCCKUEC 3a]a4n

10

YMeHue omnepupoBaTh MOHATHAMM: IUIOMIAAL (QUIYphl, 00BbEM (UTYDBI,
MHOTOTpAaHHHMK, CEUeHHEe MHOTrOrpaHHMKa, KyO, mapaiesenunes, MpH
MOBEPXHOCTh BpallleHMs, IWIMHAP, KOHYyC, Iap, cdepa, miomanb ch
NUpPaMU/Ibl, TPU3MBI, KOHYCa, IMIMHAPA, 00bEM Ky0Oa, MPSIMOYIOJIbHOIO T
IIPU3MBI, HIWJIMHAPA, KOHYCa, Iapa, pa3BEPTKA NOBEPXHOCTHU, CEYEHHSI KOHYC
OCH WJIM OCHOBAHMIO, CEYEHHUE I1apa, MIOCKOCTh, Kacaromascs cepbl, LUIHE
ceueHre MHOTOTpaHHUKa, H300pakaTb MHOTOI'PaHHUKH, (PUTYPBI U TIOBEPXHC
TOM 4YMCJIE C MOMOIIBIO DJIEKTPOHHBIX CPEACTB; YMEHUE NPUMEHATH CBOM
CaMOCTOSITENIbHO (OPMYJIMPOBATH ONpEAETICHUS M3ydaeMbIX (PUTyp, BBIABHI
NpU3HAKAX TeOMETPUYECKUX (uryp, OOOCHOBBIBATH WJIM ONpPOBEPral
KiIaccupukanuioo (GUryp MO pPa3NUYHBIM TMPU3HAKAM, BBINOJIHATh HEO
IIOCTPOCHMUSI

11

YMeHne ornepupoBaTh MOHSATHUSMH: TBH)KCHHE B MPOCTPAHCTBE, Mapailielb
IUIOCKOCTH U B TIPOCTPAHCTBE, IOBOPOT, MpeoOpazoBaHue Moao0us,

pacrio3HaBaTh paBHbIE W TOJOOHBIE (HUTYPHI, B TOM YHCIE B MPHPO]
UCTIOJIF30BaTh T€OMETPUYECKHE OTHONICHHS MPH PEUICHUH 3a/1a4; HaXOIHT
(nmuHa, yroi, Iuiomanas, o0bEM) MpH PELICHUM 3ajad U3 IPYTUX y4eOHBI
KM3HH, yMEHHE BBIYHCISTH T€OMETPHYECKHE BEIMYUHBI (IJTMHA, YTOJI,

MOBEPXHOCTH), HCIONB3Yys H3Y4YeHHbIe (OPMYyJIbl M METOJbl, B TOM Ul




MUpPaMU/IbL, IPU3MbI, KOHYCa, IWIMH]IPA, TUIOIaAb cepbl; 00bEM Kyda, IpsMm:
MUpPaMUIbL, TPU3MBI, HWIMHPA, KOHYCA, Iapa; YMEHUE HaXOAUTh OTHOILICHHE

12

YMeHue onepupoBarh MOHATHSAMH: HPSIMOYroJIbHas CHCTEMa KOOpIMHAT,
KOOpJMHAThl BEKTOPA, CyMMa BEKTOPOB, IIPOU3BEIECHNE BEKTOPA HA YHUCIIO, PA
CKaJIIpHOE IPOM3BEACHUE, BEKTOPHOE IPOU3BEIECHHE, YrOol MEXKIY BEKTC
BEKTOPHbIH U KOOPAMHATHBIM METOJ JUIsl PEIICHHUS T€OMETPUUECKHUX 3a/l

MPEIMETOB

13

YMeHue BbIOMpATh MOAXOMSIIUA METOM JJIA PEIICHUs 3aJlayd; MOHUMaHH
W3y4YEeHUU TPUPOJTHBIX M OOIIECTBEHHBIX IPOIECCOB M SBJICHUW; YMEHI
3aKOHOB MAaT€MaTUKU B UCKYCCTBE, YMEHHE MPUBOJUTH IPUMEPHI MaTEMATH
¥ MUPOBOI1 MaTeMaTU4ECKOI HAyK1




HEPEYEHbDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA

EI' 1O MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COJAEPKAHMS
1 UYucna 1 BBIYUCIECHUS
1.1 Harypanbnble u nensle uncna. I[lpu3Haku AeIMMOCTH HEbIX Yucel
1.2 Parnmonanbubie ynciaa. OOBIKHOBEHHBIE U IECATHYHBIE IPOOH, TIPOLIEHTHI, OECKOHEYHBIE TIEp
1.3 ApudmeTndeckuii KOpeHb HATYpaIbHOU cTeneHu. JlefcTBHsI ¢ apu)METHUSCKUMU KOPHIMH
1.4 Crenessb ¢ 11eabIM nokaszareneM. CTeneHb ¢ palioHaIbHBIM MoKa3zaTesieM. CBOHCTBA CTENEH
1.5 Cunyc, KOCHHYC M TAaHT€HC YHCJIIOBOTO apryMeHTa. APKCUHYC, apKKOCHHYC, aPKTAHT'E€HC YHC
1.6 Jlorapudm uncna. [lecaTudyHble U HATypaJIbHbIE JOrapHUPMbI
17 JeiicTBuTenpHble yncia. ApudMeTHUeCKUue ONepanuu ¢ JeHCTBUTENbHBIMU dnciaMu. [
' IpaBUJIa OKPYTJICHHUS, IPUKUKA U OLIEHKA Pe3yJbTaTa BEIYUCICHUH
1.8 [Tpeobpa3zoBanue BbIpaxeHUI
1.9 KommuiekcHbie uncna
2 VYpaBHEHMs U HEpAaBEHCTBA
2.1 Llenbie 1 pOOHO-pallMOHATILHBIC YPaBHEHUS
2.2 HppanuoHanpHble ypaBHEHUS
2.3 Tpuronomerpruyeckue ypaBHEHHS
2.4 [Toka3zarenbHble U TorapupMUUYECKre ypaBHEHUS
2.5 Llenbie u 1poOHO-paIOHAIbHBIE HEPABEHCTBA
2.6 WppanmonanbHpie HEPaBEHCTBA
2.7 [Toka3zarenbHbIe U JOrapupMUUECKIEe HEPABEHCTBA
2.8 TpuronomeTpruyeckrue HepaBeHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Matpuna cuctemsl TMHEWHBIX ypaBHEHUN. OnpeennTenb MaTpULIbl
3 OyHKIMH U TpaduKu
31 OyHkuus, crnocodbl 3amaHus ¢yHkuuu. ['paduk ynkumu. B3aumHo o6patHble (yHK
' dbyukun. [leprognueckue GyHkunm
Ob6nactp ompeneneHuss U MHOXKecTBO 3HadeHMH GQyHkiuu. Hymu ¢ynkuuu. ITpowm
3.2 [TpomMeXyTKM MOHOTOHHOCTH (PYHKIIMH. MakCUMyMbl U MUHUMYMbI QpyHKIU. Hanbonbir
(GYHKINMU Ha TPOMEKYTKE
33 Crenennast GyHKIMS ¢ HATypaJIbHBIM H ILIETBIM moka3arenem. E€ cBoiicTtBa u rpaduk. CBo

CTCIICHHU




3.4 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu

3.5 [TokazarenbHas u Jorapudmuyeckas GyHKIUU, X CBOMCTBA U TpaduKu

3.6 Touku pa3pbsiBa. AcUMITOTH rpadukoB ¢pyHkuuid. CBoWicTBa PYHKIUI, HENPEPHIBHBIX HA O

3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS MTOCIIE0BATEIHLHOCTEH

3.8 Apudmerndeckasi 1 reoMeTpuuecKkas nmporpeccuu. opmyina CI0XKHBIX TPOIICHTOB
4 Hauana MmaTemaTuieckoro anaiamsa

4.1 [TpousBoanas ¢pyukiuu. [Ipon3BoHbIe F€eMEHTAPHBIX (YHKINUN

42 [TpumeHeHre MPOU3BOJHON K HCCIEI0BaHUIO (PYHKIIMH HAa MOHOTOHHOCTb U SKCTPEMYMBI. F
' HAUMEHBIIETO 3HaUeHUs! QYHKIIMH HA OTPE3Ke

4.3 [TepBoobpaznas. Muterpan
5 MHoxecTBa U JIOTHKa

5.1 MHoxecTBO, onepaiuu Haj MHOKecTBaMHU. [uarpammsl Ditniepa — Benna

5.2 Jloruka
6 BeposaTHOCTh U cTaTUCTHKA

6.1 OnucarenpHas CTaTUCTHKA

6.2 BepostHocTh

6.3 Komb6unaropuka
7 I'eomerpus

7.1 Durypsl Ha IMIIOCKOCTH

7.2 [IpstMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

7.3 MHororpanHuku

7.4 Tena u NOBEpXHOCTH BPALLICHUS

7.5 Koopaunats! 1 BEKTOPBI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI /IVISA YYEHUKA
I'eomeTpus, 10-11 kmaccel, 6a30BbIi U yriayonéHHbli ypoBHu/ AtanacsH JI.C.,
byry3os B.®., Kagomies C.b. u apyrue, AKIinoHepHoe 0011eCTBO

«3natensctBO «IIpocBemenue, 2023

METOIUYECKHUE MATEPHUAJIBI JJJISA YYUTEJISA

Marematuka. ['eometpus : 10-11-e kinaccol : 6a30BbIi U yriTyOJIEHHBIN
YPOBEHU: METOMYECKOe nmocooue k M34 npenMeTHON JTMHUKN YYEOHUKOB T10
reometpun JI. C. Aranacsina, B. @. byry3osa, C. b., Kagomuesa u nip./ — 2-¢
u3a., crep. — Mocksa : [IpocBenienue, 2023.,

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://lesson.edu.ru/






