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HOACHUTEJIBHAS 3AIINCKA

I'eomerpust siBisieTcs OJHUM U3 0a30BBIX KYpCOB Ha YPOBHE CPEIHEIrO
oOmero oOpa3oBaHus, TaK KakK O0O€cleunBaeT BO3MOXHOCTb HW3Y4YEHUS
OUCIUIUIMH ~ €CTECTBEHHO-HAY4YHOW  HAaNpaBJIC€HHOCTM U MPEAMETOB
ryMaHUTapHOro 1ukia. [TockosbKy JIornueckoe MblUIeHHE, GOPMUPYEMOE MIPU
U3YyYeHUH  OOYyYalolMMHUCA  TOHSATHUMHBIX  OCHOB  TE€OMETpUH,  TpH
J0Ka3aTeJIbCTBE TEOPEM U MOCTPOECHUHU LEMOYKU JOTHYECKUX YTBEPKICHUHN PU
pELICHUH T€OMETPUYECKUX 3a/1a4, YMEHUE BBIJIBUTATh U ONPOBEPraTh TUIOTE3bI
HETIOCPEICTBEHHO HUCIOJIb3YIOTCS MPHU PELICHUU 337a4 €CTECTBEHHO-HAy4YHOTO
[IUKJIa, B YACTHOCTHU (PU3MUECKUX 3a/a4.

llens ocBoenuss mporpamMmbl  ydeOHoro kypca «['eomerpusi» Ha
yriayOia€éHHOM  ypOBHE —  Pa3BUTHE  WHIUBUIYAIbHBIX  CIOCOOHOCTEM
oOydJaromuxcs MpU M3YYEHUH T€OMETpUM uepe3 oOecreyeHue BO3MOKHOCTU
NpUOOPETeHUs U UCIOJIb30BaHUs Oosiee MIyOOKMX T€OMETPUYECKUX 3HAHUU U
NEUCTBUM, CNEUU(PUYHBIX TEOMETPUU, M HEOOXOIMMBIX JUIsl YCHEIIHOIO
npoeCCUOHAIBHOIO  00pa30BaHUs,  CBSI3aHHOIO  C  HUCIOJIb30BaHUEM
MaTEMaTHUKH.

[IpuoputeTHpIMH 3alayaMHi Kypca T€OMETPUU Ha YIIIyOJEHHOM YpPOBHE,
pacIIUpSIIOIMMY U YCUJIMBAIOIUME Kypc 0a30BOr0 ypOBHS, SIBIISIFOTCS:

pacIIMpeHre IPEICTaBICHU O TEOMETPUN KaK YaCTU MUPOBOM KYJIBTYpPBI
1 GOpMUPOBAHUE OCO3HAHUS B3aUMOCBSI3U FEOMETPHUH C OKPYKAIOIIUM MUPOM;

(opMupoBaHUE MPEICTABIECHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAXHEHIINX MAaTEMaTUYECKUX MOJENAX, MO3BOJIAIOIIMX ONKMCHIBATh U M3y4daThb
pa3HbIE SBICHUSA OKPY’KAIOIIEr0 MHpAa, 3HAHUE MOHATHMHOIO armapara IIo
pazaeny «CrepeoMeTpus» y4eOHOro Kypca reOMeTpUH;

(opMupoBaHuE  yMEHHUS ~ BIaJ€Th  OCHOBHBIMH  TOHATUSMU O
INPOCTPAHCTBEHHBIX (UTypaX U UX OCHOBHBIMU CBOMCTBaMH, 3HAHHE TEOPEM,
GopMyn U yMEHHE UX NPUMEHATb, YMEHHUS JOKa3bIBaThb TEOPEMbl U HaXOAWUTH
HECTaHJIapPTHBIE CIIOCOOBI PEIICHUs 3a/1a4;

(GopMupoBaHHE YMEHHUS paclo3HaBaThb Ha YEpTekax, MOJEISIX MU B
pealbHOM MHUpPE MHOTOIPaHHMKM W Tejla BpAIIEHHUSA, KOHCTPYHUPOBATH
reOMETPUYECKNE MOJEIIH;

dopmupoBanue MOHUMAaHUs BO3MOXHOCTH AKCHOMAaTHYECKOIO
MOCTPOEHUSI MaTeMaTUYEeCKUX Teopuil, (OpMUpPOBAHWE TOHUMAHHS POJIH
AKCHOMATHUKH IPU IPOBEJIEHUN PaCCyKICHU;

(opMHpOBaHUE YMEHHUS BIAJETh METOJAMHU J0KA3aTEIbCTB U aJITOPUTMOB
pELIeHMs, YMEHUSI UX MPUMEHATh, IPOBOAUThH JOKA3aTEIbHbBIE PACCYKIEHUS B



XO0JIe peILICHUs] CTEPEOMETPUYECKUX 3a7ad W 3aJa4 C [PaKTUYECKUM
conepkaHueM,  (GOpPMHpPOBAHUE  TPEACTABICHHUA O  HEOOXOAUMOCTHU
JI0OKa3aTeNbCTB MPU OOOCHOBAHMM MATEMAaTHYECKUX YTBEPKIACHUU U POJIU
AKCOMATHKH B TIPOBEICHUU JACAYKTUBHBIX PACCYXKIACHUM;

pa3BUTHE U COBEPIICHCTBOBAHWE WHTEIJIEKTYaJbHBIX U TBOPUYECKUX
crocoOHOCTeH oOy4Jaromuxcs, MO3HABATEIHLHOMN aKTUBHOCTH,
HCCIIEIOBATEILCKUX YMEHUHN, KPUTUYHOCTU MBIIUICHUS, UHTEpeca K U3YUCHUIO
T€OMETPHH;

dbopmupoBaHue (G yHKITMOHATBHOM IPaMOTHOCTH, peeBaHTHOM
TEOMETPUHM: YMEHHSI PAaClO3HaBaTh MPOSBICHUS T€OMETPUUYECKUX TMOHSATHH,
O00OBEKTOB M 3aKOHOMEPHOCTEM B pEajbHBIX J>KU3HEHHBIX CUTYyalUsX U TpHU
U3YYEHUU JPYTruX Yy4eOHBIX TMPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, MOJICIUPOBAHUS pEaJbHBIX CHUTYyalluid, WCCIEAOBAHUSA
MTOCTPOSHHBIX MOJICJICH, HHTEPIPETALIMH TTOJIYYEHHBIX PE3yJIbTaTOB.

OCHOBHBIMH COJIEpKATEIbHBIMU JIMHUAMU Y4eOHOTO Kypca «I'eomeTpusi»
B 10-11 xmaccax spusaworcs: «lIpsiMble M TUIOCKOCTHU B MPOCTPAHCTBE,
«MHororpanaukny, «Tenma BpameHus», «BekToppl W KOOpPAWHATHI B
IPOCTPAHCTBEY, «J[BUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®I'OC COO TtpeboBaHHE «YyMETh ONEPHPOBATH
HOHSTUSIMU», PEICBAaHTHBIMU F'€OMETPUU Ha YriIyOJIEHHOM YpOBHE OOy4YeHUS B
10-11 xmaccax, OTHOCUTCS KO BCEM COJEPKaTeIbHBIM JIMHUAM Y4eOHOTO Kypca,
a ¢GopMHpOBaHUE JIOTHUECKMX YMEHUW pachpelensieTcss He TOJIbKO IO
colepKaTelbHbIM JUHUSM, HO ©W 1o Tojam oOydenus. CoaepkaHue
o0pa3oBaHusA, COOTBETCTBYIOIIEE TMPEIMETHBIM pe3yjbTaTaM  OCBOCHUS
denepanpHO pabodeit MporpaMMbl, pacmnpele€HHBIM M0 rojaM O0Yy4YeHUs,
CTPYKTypUPOBaHO  TakuM  oOpa3oM, YToOBI KO BCEM  OCHOBHBIM,
MPUHIIMITHAIBHBIM BOIIPOCaM OOydYaromuecs: o0pamaiich HEOJHOKPaTHO. DTO
MO3BOJIIET OPraHW30BaTh OBJIAJICHUE TE€OMETPUUYECKUMH TMOHATUSIMU H
HaBbIKAMHU TIOCJIEIOBATEIbHO U IOCTYNATENbHO, C COOJIOAECHUEM MpPUHIHUIIA
MPEEMCTBEHHOCTH, a HOBBIE 3HAHWA BKIOYaTh B OONIYI0O CHUCTEMY
T€OMETPUYECKUX MPEACTABICHUN OOYyUYaIOMIMXCS, pacIIupsisi U yrayomsis eg,
o0pa3yst IPOYHBIE MHOXKECTBEHHBIEC CBSI3H.

[lepexon kK M3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISCT:

co3gath ycinoBus it auddepeHnmanud  00ydeHHs, TMOCTPOCHUS
WHJMBUAYaJbHBIX 00pa30BaTENbHBIX MpPOrpaMM, OOECHEUYUTh YIIyOJIEHHOE
M3y4YeHHE TEOMETPHH KaK COCTaBJISIONIEH yaeOHOTO penMera «MaTemaTikay;



IIOATOTOBHUTD o6yqafom1/1xc;1 K HOPpOAOJDKCHHUIO H3YUYCHUSA MATCMATHKU C

yu€TOoM BbIOOpa Oyayiiei mpodeccun, odecrneunBasi MPEeeMCTBEHHOCTb MEXIY
o01mumM 1 npodeccuoHanbHBIM 00pa30BaHUEM.

Ha wu3yuyenue ydeOHOro kypca «l'eomeTpusi» Ha YriiyOJIEHHOM YypOBHE

otBoautcs 204 gaca: B 10 kimacce — 102 gaca (3 gaca B Henenmo), B 11 kmacce —
102 gaca (3 yaca B HEJIEJIIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE TIOHATUSA cTepeoMeTpud. Touka, TmpsAMas, IMIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCMOMAaTHYECKOM MOCTPOCHUHM CTEPEOMETPUU:
AKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.

B3anMHOe pacnosiokeHrne NpsIMbIX B NPOCTPAHCTBE: IEpeCceKarolnecs,
napajuieJIbHblE W CKpellMBaroIuecs npsmble. lIpu3Haku ckpelmumBaromumxcs
npsaMbiX. [lapanienbHOCTP THPSAMBIX M IUIOCKOCTE B MPOCTPAHCTBE:
napajuieibHble TPSMBIE B MPOCTPAHCTBE, MNAPAIICIBHOCTh TPEX TMPSIMBIX,
NapajuieIbHOCTh NPSIMOM M IUIOCKOCTH. [lapamnensHoe W LEHTpAIBbHOE
npoeKTUpoBaHue, u3obpaxenne ¢uryp. OCHOBHBIE CBOWCTBAa MapaiIeIbHOTO
npoektupoBanusa. M3o0paxkenue ¢uryp B mapaiedbHOM MPOEKIUH. YTIBI C
COHAIPABJICHHBIMU CTOPOHAMHM, YTOJd MEXAY MNpsIMBIMH B TMPOCTPAHCTBE.
[TapamienbHOCTh  IUIOCKOCTEH:  MapajulesibHblE  IUIOCKOCTH,  CBOMCTBA
napajuleNibHbIX TIockocTel. IlpocTeiimyie mpocTpaHCTBEHHbIE (QUIYpHI Ha
IJIOCKOCTH: TE€Tpa’ap, Mapajuiesienunes], HIOCTPOEHUE CEUCHHI.

[lepnieHAUKYJISIPHOCTD IPSIMOM U IJIOCKOCTH: MEPIIEHANKYISIPHBIE TTPSIMBIE
B IIPOCTPAHCTBE, NPSMbIE MAPAJIIEIbHBIE U MEPIECHANKYISIPHBIE K IIOCKOCTH,
OPU3HAK TEPIEHANKYISIPHOCTH MPSAMOW M IUIOCKOCTH, TEOpeMa O MpPSIMOi
NEPHEHIUKYISIPHON MJIOCKOCTH. OpToronanpHOE IPOEKTUPOBAHHUE.
[lepneHauKyNIsip ¥ HAKJIOHHBIE: PACCTOSHHE OT TOYKM [0 TUIOCKOCTH,
pacCTOsIHHE OT MPSMON 10 TIUIOCKOCTH, MPOEKIUS (GUTYPHl Ha IUIOCKOCTb.
[lepneHAUKYISPHOCTh IUIOCKOCTEW: MNPU3HAK NEPHEHIUKYISIPHOCTH JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

VYTIiabel B IPOCTPAHCTBE: YIOJl MEXAY IMPSMOM U IJIOCKOCTBIO, IBYTPAHHBIN
yIoJI, JIMHEUHBIA yroJl JBYTPAHHOrO yrila. TpEXrpaHHbIA WU MHOTOTPaHHbBIE
yribl. CBOMCTBA IUIOCKMX YIJI0B MHOTOrpaHHoro yria. CBOWCTBa MIIOCKUX H
JBYI'PaHHBIX YIJIOB TPEXTPAHHOTO yriia. TeopeMbl KOCHHYCOB U CHHYCOB IS
TPEXTPAHHOTO yIJIa.

MHoOrorpaHHuKH

Buapel MHOTOrpaHHHMKOB, pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronpHas
npu3Ma, MpsMas W HAKJIOHHAs TPU3MBI, OOKOBask W TMOJHAs TMOBEPXHOCTH
npusMsbl. [lapannenenunesn, npsSAMOYTrOJIbHBIN MTapaJJICICINIE] U €r0 CBOMCTBA.
Kparwaiimime mnyTh Ha TOBEpXHOCTM MHOIOTpaHHUKa. Teopema Diinepa.
[IpoctpancTBennass teopema Iludaropa. Ilupamuma: n-yrosbHas nupamuja,



npaBuwibHas U yceu€éHHas nupamuibl. CBoiicTBa péOep M OOKOBBIX TpaHel
[paBWIbHOM NupaMubl. [IpaBuibHbIE MHOIOTPAHHUKU: NPABUJIbHAS IIpU3MaA U
[IpaBWIbHAs NUpaMuAa, IIpaBWIbHAs TPEYrojbHAs INHUpaMUAa U IPaBUIbHBIN
TeTpa’ap, kyO. [IpeacraBieHne O NpaBUIBHBIX MHOTOTPAaHHUKAaX: OKTadIp,
JNOACKadAP U UKOCADIP.

Bbrunciienne 371€MEHTOB MHOTOTPAaHHUKOB: pé&Opa, IHMaroHalld, YTJIbI.
[Inomaas OOKOBOW MOBEPXHOCTH U IMOJHOW MOBEPXHOCTU MNPSAMOM MPU3MBI,
IUIONIalb OCHOBAaHUW, TeopeMa O OOKOBOW IMOBEPXHOCTU MPSMOM MNPHU3MBI.
[Inomaas OOKOBOM TMOBEPXHOCTHM W TOBEPXHOCTU MPABHIBHOM MHPAMUIBI,
TeopemMa O IUIOIAAN YCEUEHHOU MUPAMU/IBI.

CummMmeTpuss B MNPOCTPAHCTBE. OJIEMEHTHI CHUMMETPUM IPaBUJIBHBIX
MHOTOTpaHHUKOB. CUMMETpHsS B NPaBUIBHOM MHOTOIPAaHHUKE: CHUMMETPUS
napajulesienuneaa, CUMMETPUs MPAaBUIIBHBIX IPU3M, CUMMETPHUS IPAaBUIBHOU
nUpaMubl.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOP, JJIMHA HEHYJIEBOIO
BEKTOPa, BEKTOPHI KOJUJIMHEAPHBIE, COHANPABICHHBIE W IPOTHUBOIOJIOKHO
HaIlpaBICHHbIE BEKTOpbl. PaBEHCTBO BEKTOpOB. JIEMCTBUA C BEKTOpaMU:
CJIO)KEHHME U BBIYUTAHHE BEKTOPOB, CYMMa HECKOJIIBKUX BEKTOPOB, YMHOXKCHUE
BeKTOpa Ha 4ucio. CBOHCTBA CIOXKEHUS BEKTOPOB. CBOWCTBA yMHOKEHUS
BeKTOpa Ha uucno. Ilomatme koMmmulaHapHele  BekTOpbl.  IIpusnak
KOMILUIAHApHOCTU TPEX BekTOopoB. [IpaBmwio mnapamienenunena. Teopema o
Pa3JIOKEHUN BEKTOpa IO TPEM HEKOMIUIAaHApHBIM BeKTOpam. IIpsmMoyroibHas
cUCTeEMa KOOpAMHAT B IpocTpaHcTBe. KoopaunaTel BekTopa. CBA3b MEXIY
KOOpIMHATAMU BEKTOpPAa M KOOPAMHATAMU TOYEK. YTOJI MEXAY BEKTOPaMHU.

CkansipHOoe IPOU3BEICHUE BEKTOPOB.
11 KJIACC

Tesa Bpamenust

[lonsiTHS: UMIWHAPUYECKAs TOBEPXHOCTh, KOHUYECKAs IMOBEPXHOCTb,
chepudeckasi TOBEPXHOCTh, 00pa3yrolve MOBEepxXHOCTel. Tema BpalieHus:
MWINHAP, KOHYC, YCEUEHHBIM KOHYC, cdepa, map. B3ammuoe pacmonoxkeHue
chepsl W TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cepe. M3o0paxenue Tten
BpalieHus Ha riockoctu. Pa3BépTka munmuHapa u koHyca. CummeTrpusi chepsl i
mapa.

O0béMm. OcHoBHble cBoiicTBa 00BEMOB Ten. Teopema 00 o00BEME
MPSIMOYTOJIFHOTO Tapayuieenunena u ciaeAcTBus u3 He€. OO0bEM mpsMon u



HAaKJIOHHOW MpU3Mbl, LWIMHApPA, OUpaMuabl U KoHyca. OO0BEM 1mapa u
1apOBOT'O CEIrMEHTA.

KoMOuHanuu Ten BpallleHuss 1 MHOTOrpaHHHUKOB. [Ipu3ma, BnucaHHas B
UWIMHAP, ONUCaHHAas OKojJo IwMHiapa. Ilepeceuenue cdepsl u mapa ¢
miockocThio. Kacanue mapa u cepsl mnockoctbio. [loHsITHE MHOrOrpaHHUKA,
OMHMCAHHOTO OKOJIO c(ephl, chepbl, BOIMCAHHOW B MHOTOIPAHHHMK WU TEJO
BpalllCHMUS.

[Inomaas MOBEpXHOCTH HUJIMHIPA, KOHYCA, MJIOMAab cPepbl U e€ JacTei.
[lono6bue B mpoctpanctBe. OTHOLIEHHE O0BEMOB, IUIOMIAEH MOBEPXHOCTEU
nonooHsix uryp. IIpeoOpazoBanue momobusi, romorerusi. Permenue 3aaad Ha
IUIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[locTpoenue ceyeHU MHOTOIPAHHMKOB M TeJl BpAIEHUS: CEUEHUs
mMHapa (mapajyieibHO W MEPIEHIUKYJISIPHO OCH), CEUeHUs KOHyca
(mapasyuienbHbIE OCHOBAHMIO M TPOXOJSIIME Yepe3 BEpIIMHY), CEUeHHUs Iuapa,
METOJIbI TIOCTPOCHHUS] CEYEHHWM: MEeTOJ CJENO0B, METOJ BHYTPEHHETO
POEKTUPOBAHUSA, METO/I MIEPEHOCA CEKYILEH MIOCKOCTH.

BekTOopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektopel B mpocTtpancTBe. Omnepauumu Haja BekTopamHu. BekTtopHoe
YMHOK€HUE BEKTOpOB. CBOICTBa BEKTOPHOrO YMHOKEHHs. lIpsimoyronbHas
cUCTEMa KoOpAuHAT B mpocTpaHcTBe. KoopauHatel BekTopa. PasnoxeHue
BekTOopa 10 ©Oasucy. KoopAMHATHO-BEKTOpPHBI METON TMpU  PEHICHUH
r€OMETPUYECKUX 3a/1au.

JABUKEeHMSI B IPOCTPAHCTBE

JBuxenus: npoctpanctsa. OtoOpaxkeHus. [[BukeHuss 1 paBEeHCTBO QUTY.
OO6mue cBoiicTBa ABMKEHWM. BUIBI JBWKCHUH: NapaJieIbHBIA TEPEHOC,
LEHTpalbHasi CUMMETpHUS], 3€pKajbHasi CUMMETPHS, IMOBOPOT BOKPYT IMPSAMO.
[IpeoGpazoBanus nogodus. [Ipsmas u cdepa Ditnepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJEHHBIMI YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKoe BOCIUTAHME:

c(OpPMHUPOBAHHOCTh  TPAXAAHCKOM  MO3MLMU  OOydaroumierocs  Kak
AKTUBHOT'O U OTBETCTBEHHOI'O YJIEHA POCCUICKOI0 OOIIeCTBa, MPEACTABICHUE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3TUUYHBIX CTPYKTY], SBJICHUH,
OpoUeayp TpaxAaHCKOTro oOuiecTBa (BbIOOPHI, OMPOCHl U JPYroe), yMEHue
B3aUMOJICICTBOBATh C COIMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBUHM C UX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) naTpuoTH4YeCcKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCUHUCKON TPaKJaHCKOM MICHTHYHOCTH, YBAKCHUS
K MPOIIJIOMY U HACTOSIIIIEMY POCCUIMCKON MaTeMaTHKH, IEHHOCTHOE OTHOILIEHUE
K JIOCTI)KCHHMSIM POCCHUUCKHUX MAaTeMaTHKOB W POCCUUCKOM MaTeMaTH4YeCKOU
IIKOJIbI, WCIIOJIb30BAaHUE ATUX [OCTMIKEHHI B APYrMX HAayKax, TEXHOJIOTHSX,
chepax SIKOHOMUKY;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE IyXOBHBIX LEHHOCTEU POCCHUICKOTO HapoJa,
c(OpPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, JSTUYECKOTO TIOBEICHUS,
CBA3aHHOIO C MPAaKTHYECKUM MPUMEHEHUEM JOCTHKEHUNW HAyKH U
NEATENIbHOCThIO  yYEHOrO0, OCO3HAaHUE JIMYHOIO BKJIAJa B IOCTPOCHHE
YCTOWYHUBOTO OYAYIIIETO;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOLIEHHWE K MUPY, BKJIIOYAsl 3CTETUKY MaTEMAaTHUYECKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a1ad4, pelLIeHnH, pacCyXIeHUN,
BOCIIPUUMYHBOCTh K MATEMATUUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BoCmUTAHME:

c(hOpMHUPOBAHHOCTh YMEHHUS TPUMEHITh MAaTeMAaTUYECKUE 3HAHUS B
MHTEepecax 30pOBOro M 0e30macHoro ooOpaza JKHW3HHU, OTBETCTBEHHOE
OTHOIICHWE K CBOEMY 3/I0pPOBBIO (3II0pOBOE TMHTaHWE, COATAHCUPOBAHHBIN
PEXHUM 3aHATAN W OTIbIXA, PETyJspHas (Ppu3ndeckas aKTHBHOCTH), (DU3UIECKOE
COBEPIICHCTBOBAHUE npu 3aHATHUAX CHOPTUBHO-03/I0POBUTEIBHOMN
NEeATENbHOCTHIO;

6) TpyaoBoe BocniuTaHue:



TOTOBHOCTh K TpPYyJy, OCO3HAaHUE LIEHHOCTH TPYAOJIIOOUs, HUHTEpEC K
paznuuHbIM  cPepaM  NPo(EeCCHOHANBHOW  NIEATENbHOCTH, CBSI3aHHBIM C
MaTeMaTUKOW U €€ MPUIOKEHUSIMH, YMEHHE COBEpPIIATh OCO3HAHHBIA BBHIOOD
Oynymieit mpodeccuu M peaqu30BbIBaTh COOCTBEHHBIC >KU3HEHHBIE IUIAHBI,
FOTOBHOCTh W  CIIOCOOHOCTh K  MaTeMaTU4eckoMy oOpa3oBaHHMIO U
caM000pa30BaHUI0 Ha MPOTSHKEHUM BCEW >KM3HU, FOTOBHOCTh K aKTHBHOMY
YYaCTHIO B PELIEHUHU MPAKTUYECKUX 3a7a4 MATEMATUYECKON HAIIPaBICHHOCTH;

7) 3K0JI0TH4YeCKOe BOCIIUTAHME:

c(OpPMHUPOBAHHOCTh HKOJOTHYECKON KyJIbTYpPhl, MOHUMAHHUE BIHUSHUS
COLIMAJIbHO-DKOHOMHMUYECKUX  MPOLIECCOB HAa COCTOSHUE TPUPOJHON U
COLIMAJILHOM CpeJllbl, OCO3HAaHHWE TJIOOAIBHOIO XapakTepa SKOJOTHYECKHUX
npo0sieM, OpUEHTalUs Ha TPUMEHEHUE MaTeMaTHUYeCKUX 3HAHUM JIJIs peleHus
3a/1ay B 00JIACTH OKPY’KAIOIIEH Cpelibl, MJIAHUPOBAHKUE MOCTYIKOB U OLIEHKH UX
BO3MOXKHBIX TTOCJICJICTBUHN JIsl OKPY>KAIOIIEH CPEIbl;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHsI HAayKd M  OOIIECTBEHHOW MPAaKTHKW, T[OHUMaHUE
MaTEMaTUYECKON HayKH Kak c(epbl YeOBEUYECKOW AESTENbHOCTH, JTAINoOB €€
pa3BUTUA M 3HAYMMOCTH JUIsl Pa3BUTUS LMBWINW3ALUH, OBJIAJICHUE SI3BIKOM
MaT€MAaTUKA M MaTeMaTU4YeCKOW KyJIbTypOW KaK CpPEIACTBOM MO3HAHHS MHpA,
TOTOBHOCTh OCYUIECTBIISATh MPOEKTHYIO U HCCIEI0BATEIbCKYIO IEATEIbHOCTD
WHIVBU1YaJbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE A€l CTBUS

ba3oBble 1ornueckue AecTBUA:

BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKA MAaTEMaTUYECKUX
OOBEKTOB, TIOHATHH, OTHONICHUH MEXIy TOHATHIMH, (OPMYIHPOBATH
OTIpEeJICIICHHUSI MOHSITHA, yCTaHABJIUBATh CYIIECTBEHHBI  TPHU3HAK
KJaccu(uKauu, OCHOBAaHUA Uil OOOOIICHUS W CpPAaBHEHUS, KpPUTEPUU
MIPOBOJIUMOTO aHAJIN3A;

BOCIIPUHUMATh, (OPMYIHPOBATH H  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIBHBIC ¥ OTPHUIIATEIbHBIC, CIMHIYHbIE, YaCTHBIC U OOIIHE, YCIOBHEIE;

BBISBJISITh ~ MaT€MaTHYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
MPOTUBOpEYHs B (pakTax, JTaHHBIX, HAOTIOACHUSIX W YTBEPKICHUSAX, TPEIIaraTh
KPUTEPHH JIJIs1 BBISIBIICHUST 3aKOHOMEPHOCTEH M TIPOTUBOPCUHIA;



JIeNaTh BBIBOJBI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX WU
MHIYKTUBHBIX YMO3aK/IIOUECHUN, YMO3AKIIFOYEHHUN 110 aHAJIOTUU;

MIPOBOJUTH CaMOCTOSATENIbHO J0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEP)KJIEHUN (IIpsIMbIE W OT NPOTUBHOIO), BBICTPAMBATh aAPryMEHTALHUIO,
NPUBOJUTh TPUMEPbHl U  KOHTPIPUMEPHI, OOOCHOBBIBaTH COOCTBEHHbBIE
CYXKICHUS U BBIBOJIbI;

BbIOMpaTh CMoco0 pelieHus y4eOHOW 3aaaud (CpaBHUBATh HECKOJIBKO
BapMAHTOB pelleHus, BbIOMpaTh HauOosiee MOAXOASAIMMK ¢ y4yéToM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPUEB).

Bba3oBble ucciienoBarTeabckue 1eiiCTBUS:

UCIIOJIb30BaTh BOMPOCHI KAK MCCIIEOBATEIbCKUNA MHCTPYMEHT IMO3HAHUS,
dopMynHpoBaTh  BOMPOCHL, (UKCUPYIOUIME MPOTUBOpEUHE, MpodiIeMy,
yCTaHABIMBATh UCKOMOE U JJaHHOE, (HOPMHUPOBATH TMUIIOTE3Y, ApPTyMEHTUPOBATh
CBOIO MO3UILIMI0, MHEHHE;

IPOBOJUTH CaMOCTOSATENIbHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAaHUE M0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOro oOBEeKTa,
ABJIGHUS, TIPOIECCA, BBISBICHUIO 3aBHUCHUMOCTEH MEXIy OObEeKTamH,
SBJICHUSIMM, IIPOLIECCAMU;

CaMOCTOSITENILHO (hOPMYIMPOBATh 000OILEHUS M BBIBOJIBI 10 PE3yJIbTaTaM
NpOBEAEHHOTO HAOIOJCHUs, MCCIEA0BaHUS, OLIEHUBAaTh JOCTOBEPHOCTH
HOJyYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHUI];

IIPOrHO3UPOBATh BO3MOYKHOE pPa3BUTHE IIPOLECCa, a TAKXKE BBIJBUTaTh
IPEIIIOJIIOKEHUSA O €r0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pab6ora ¢ undgopmanmei:

BBISIBJIATH Je(pUUUTHl MH(OPMALMU, JaHHBIX, HEOOXOIUMBIX JUIsl OTBETa
Ha BOIPOC U IS PELICHMS 3a]a4H;

BBIOMpaTh  MH(QOpPMALMIO U3  HMCTOYHMKOB  PA3IUYHBIX  THIIOB,
aHaJIM3UPOBaTh, CHUCTEMATU3UPOBaTh U HHTEPIPETUPOBATH HH(POPMALUIO
pa3IMYHBIX BUAOB U (OPM IPEJICTABICHNUS;

CTPYKTYpUpPOBaTh MHPOPMAIINIO, MPEACTABIATh €€ B pa3INuHbIX (HopMax,
WJUTIOCTPUPOBATH Tpaduecky;

OLICHMBATh HaJEKHOCTh uH(popmManuu o CaMOCTOSITEIBHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

KoMMyHHKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIe 1eHCTBUA
Oo0uenue:
BOCIIpUHUMAThL M (OPMYJIHUPOBATH CYXKJEHHUSI B COOTBETCTBUH C
YCJIOBUSIMH M LEISIMU OOLIEHUS, SICHO, TOUHO, FPAMOTHO BBIPA)KaTh CBOIO TOUKY



3pEHUs B YCTHBIX U MUCbMEHHBIX TEKCTAX, 1aBaTh MOSACHEHHS IO XO/1y PEIICHUS
3a/1ayu, KOMMEHTUPOBATh MOTYUYEHHBIN pe3ysbTaT;

B X0JIe 00CYKIEHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIAEMOI TEMBI,
npoOJemMbl, pelaeMol 3ajJadyd, BBICKA3bIBaTh MJIEHU, HAlEJIEHHbIE HA TMOUCK
pELICHMs], COMOCTABIATh CBOM CYXKIEHUS C CYXJIECHUAMM JPYTUX YYaCTHUKOB
auanora, OOHapyKUBaTh pa3IMUMe U CXOJCTBO MO3UIIMMA, B KOPPEKTHOU (hopme
(opMynHpoOBaTH pa3HOTIACHUS, CBOM BO3PAKEHUS;

OpEICTaBIsATh  pe3yjbTaThl  pelIeHus  3a7auyd,  SKCIEPHUMEHTa,
UCCJIEIOBAaHUs, MPOEKTa, CAMOCTOSATEIbHO BBIOMpaATh (hOpMAaT BBICTYIUICHUS C
y4€TOM 3aJ1a4 MPEe3eHTALMH U OCOOCHHOCTEN ayIUTOPUH.

PeryisiTUBHBIE YHUBEpPCAIbHbIE yYeOHbIE NeiiCTBUSA

Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a7a4H, BEHIOMPATh CIIOCOO pelIeHHUsI
C y4€TOM HMEIOUIUXCSA PECYpCcOB U  COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTHPOBAaTh U KOPPEKTUPOBATH BApHAHTHI PEIICHUN C Y4ETOM HOBOU
uH(pOpMAITIH.

CaMOKOHTPOJIb, IMOLMOHAIbHBII HHTEJJIEKT:

BJa/JIe€Th HABBIKAMHM IIO3HABATENbHOW pedJeKCHH KaKk OCO3HAHUs
COBEpIIAEMbIX JEHCTBUH W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB,
BJaJIETh CHOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJS Mpoliecca U pe3ysbrara
pelIeHHs] MaTeMaTU4eCKO! 3a/1auu;

NPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh TPH PEIICHUU
3a/layd, BHOCUTh KOPPEKTHBbI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENIbCTB, IAHHBIX, HAWIEHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yjbTaTa LEId € YCIOBUSM, OOBSCHATH
OPUYUHBI  JTIOCTIDKEHHMSI WM HEIOCTH)KEHHUS Ppe3ylIbTaTOB JIEITEIbHOCTH,
HAXOJUTh OIMINOKY, TaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

CoBmecTHAs 1eATEJIbHOCTD:

NOHMMAaTh W  HCHOJb30BaTh  NPEUMYIIECTBAa  KOMaHIHOW U
WHIUBUIYaIbHONM pabOThl MpU pelieHuH Y4YeOHBIX 3a/ad, NMPUHUMATH IIeIb
COBMECTHOW JIE€ATEIbHOCTH, MIAHUPOBATh OPraHU3allMi0 COBMECTHOU paloThlI,
pacrpenensTh BUlbl paboT, JOTOBAPUBATHCS, OOCYKAAaTh MPOLECC U Pe3yJbTat
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIHOJICH;

y4acTBOBATh B TPYMIOBHIX hopMax paboThI (00CYKaeHUSI, 0OMEH MHEHHIA,
«MO3TOBBI€ IITYPMBI» W HWHBIE), BBINOJHATH CBOIO YacTb padOThl H
KOOPAUHUPOBATh CBOW JEUCTBHSI C JAPYTMMHU YJIEHAMU KOMaHJbl, OLICHUBATh



KauecTBO  CBOEr0  BKJaJAa B  OOWMH  MOPOAYKT MO  KPUTEPUSIM,
c(OpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOICUCTBHS.

NPEAMETHBIE PE3YJIBTATBI

K xoniy 10 knacca oOyvaromuiicst HAy9UTCS:

CBOOOJHO OINEpPUPOBATh OCHOBHBIMH TOHSTHSIMH CTEPCOMETPUHU IIPHU
pEIICHNH 3a7a49 U MPOBEICHUA MaTEeMAaTHYECKUX PACCYKICHUH;
NPUMEHSTH aKCHOMBI CTEPECOMETPUU U CIICACTBHUS U3 HUX IPU PEUICHUU
reOMETPUYECKUX 3a]1aY;

KJIaCcCU(UIIMPOBATH B3AMMHOE PACIIOIOKCHUE TIPSIMBIX B IPOCTPAHCTBE,
TUTOCKOCTEH B MTPOCTPAHCTBE, MPSAMBIX U MJIOCKOCTEH B MMPOCTPAHCTBE;
CBOOOJHO ONEPUPOBATH TMOHATUSAMHU, CBS3aHHBIMH C yrjaMd B
NIPOCTPAHCTBE: MEXJY MPSAMBIMH B IPOCTPAHCTBE, MEXKIY MPSIMOH U
TUTOCKOCTHIO;

CBOOOTHO OTIEPUPOBATH MOHATUSIMHU, CBI3aHHBIMU C MHOTOTpaHHUKAMH;
CBOOOJTHO pacno3HaBaTh OCHOBHBIC BUIbI MHOTOI'PDAHHHKOB (IIPU3Ma,
UpaMKIa, MPSMOYTOJIbHBIN Napasuiesenumne, Kyo);
KJaccu(UIUpOBaTh MHOTOTPAHHUKH, BBIOMpass OCHOBaHUS IS
KJIaccuuKaImy;

CBOOOJTHO OMEpPUPOBATH TMOHSATHSMHU, CBA3aHHBIMH C CEUYECHUEM
MHOTOTPaHHUKOB TTIOCKOCTBIO;

BBIMIONHATh ~ MapajulelibHOe,  IIEHTpajJbHOE W OPTOrOHAJILHOE
NpOEKTUpOBaHUE (UTYp Ha TIUIOCKOCTh, BBIMOMHATH H300paXKEHUS
¢buryp Ha IJI0CKOCTH;

CTPOUTh  CEYEHHMsS] MHOTOTPAHHUKOB  pa3MYHBIMH  METOJaMH,
BBITIOJHATh (BBIHOCHBIE) IUIOCKHE YEPTEXKU M3 PHUCYHKOB MPOCTHIX
00BEMHBIX (DUTYP: BUJ CBEPXY, COOKY, CHU3Y;

BBIUUCTSATh TUIOMAM TIOBEPXHOCTEM MHOTOTPAaHHUKOB (IpH3Ma,
MUPaMH/Ia), TEOMETPUIECKUX TEJl C IPUMEHEHUEM (HOPMYIT;

CBOOOJTHO OMEpUPOBATh MOHATUSMHU: CHMMETPHUS B TIPOCTPAHCTBE,
IEHTP, OChb U IUIOCKOCTb CHMMETPHUH, IIEHTP, OCb U TUIOCKOCTh
CUMMETPUH (PUTYPHI;

CBOOOJTHO OMIEPHPOBATH MOHATHIMHU, COOTBETCTBYIOIIMMHU BEKTOPaM W
KOOpJIMHATAM B IIPOCTPAHCTBE;

BBITIONHS T JICHCTBUS HAJl BEKTOPaMU;

pemarh 3a7add Ha JI0Ka3aTeIbCTBO MATEeMAaTHYECKUX OTHOIICHUN W
HAXO0XJCHUE TEOMETPUUCCKUX BEIIMYNH, MIPUMEHSISI H3BECTHBIE METOIbI



IIPU PELICHHWM MAaTEMaTUYECKUX 3a7ad IIOBBIIIEHHOI'O W BBICOKOIO
YPOBHSI CIIO)KHOCTH;

IIPUMEHATH MPOCTEHIINE MPOrPAMMHBIE CpPEICTBA M JJIEKTPOHHO-
KOMMYHHMKAallHOHHBIE CHUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKHUX
3a/1a4;

U3BJIEKaTh, MPEoOpa30BbIBaTh M HMHTEPIPETHPOBATH HHPOPMALIMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTrypax, MPEACTAaBICHHYIO Ha
YepTekax U pUCyHKaX;

OPUMEHATh [OJYyYEHHbIC 3HAaHMS HAa NPaKTUKE: CpaBHUBAThb U
AQHAJM3UPOBATH PEAJIbHBIE CUTYAllUHU, PUMEHATh U3YUYEHHBIE MOHITHUS
B MpOILECCe MOUCKA PEIIeHUs MaTeMaTh4ecku CHOpMYIHPOBAHHON
npo0JieMbl, MOJIEIMPOBATh pealibHbIE CUTyallMd Ha SI3bIKE F€OMETPHUH,
UCCIIEN0BATh MIOCTPOCHHBIE MOJENH c UCIIOJIb30BAHUEM
reOMETPUYECKUX TIOHATHI M TeopeM, ammapara aireOpbl, peliarb
NPaKTUYECKUE 3a7auM, CBSA3AHHBIE C HAXO0XXICHUEM TIE€OMETPUYECKUX
BEJINYMH;

UMETh Tpe/CTaBlIeHUs] 00 OCHOBHBIX dTalax pa3BUTHUS T'€OMETPUHU Kak
COCTaBHOM yacTH (pyHIaMEHTa pa3BUTHUS TEXHOJIOTUH.

K xoniy 11 kiacca oOyJaromuiicst HAy9UTCS:

CBOOOJTHO ONEpPUPOBATH MOHITUSIMU, CBSI3aHHBIMU C IWJIWHIPUYECKOH,
KOHUYECKON U CcheprudecKoll MOBEPXHOCTSIMHU, OOBSCHATH CIOCOOBI
MOJTy4YEHHUS;

ONEepUpOBAaTh TMOHATHUSIMH, CBS3aHHBIMH C TeJaMHd BpalleHUS:
[WIMHJIPOM, KOHYCOM, cepoii U 1apom;

pacrio3HaBaTh Teja BpalleHus (LWIMHAP, KOHYC, chepa WU miap) H
OOBSICHATD CITOCOOBI MMOJTYUCHHS TSN BpaIllCHUS;

KJIacCU(UIIUPOBATH B3AMMHOE PACIIONIOKEHUE C(hEephl U MIIOCKOCTH;
BBIUUCTISITh BETUYMHBI JIEMEHTOB MHOTOTPAHHUKOB U TEJ BpaICHUS,
00BEMBI U TUIOMIAIM TOBEPXHOCTEH MHOTOTPAaHHUKOB M TEJ BpaICHUS,
T€OMETPUYECKUX TeIl C TPUMEHEHUEM (HOPMYT;

CBOOOJTHO OMEPUPOBATH TOHATHUSMH, CBA3AHHBIMH C KOMOWHAIMSIMU
TET BpAaIlIEHUS W MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B
cdepy 1 omUCcCaHHBIN 0KOJI0 cephl, chepa, BIIUCaHHAS] B MHOTOTPaHHUK
VI TEJIO BPAIECHUS;

BBIUUCTSATh COOTHONIICHHWS MEXIy TUIOMIQJsIMU TIOBEPXHOCTEH U
00BEMaMHM ITOJJOOHBIX TEJT;



n3o00paxaTh u3ydaemble (DUTYpBI, BBINOJIHATH (BBIHOCHBIC) IUIOCKHE
YEepTEXKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (PUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BPAICHMUS;

U3BJIEKaTh, WHTEPHPETUPOBATH M MPeoOpa30BbIBATh HHPOPMALIMIO O
OPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUTypaxX, MPEICTaBICHHYIO Ha
YepTekax U pucyHKax;

CBOOOJTHO ONEPUPOBATH MOHSATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHSITH OTIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh IJIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOPUHAT;
pemiatb TeOMETPUYECKHE 3aJayd Ha BbIYHMCIEHUE YIJIOB MEXKIY
OPSMBIMA M TIJIOCKOCTSIMHU, BBIYMCIICHHE PACCTOSHUM OT TOYKH JI0
IUIOCKOCTH, B 1I€JIOM, Ha MPUMEHEHUE BEKTOPHO-KOOPJIUHATHOIO
MeTOo/a P PEIICHUH;

CBOOOJIHO OINEPUPOBAThH TOHATHSAMHU, CBA3aHHBIMU C JIBIDKCHHUEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBITIOJIHSITh M300pa)K€HUsI MHOTOTPAaHHUKOB W T BpalleHUs MpU
napajjieIbHOM TEpPeHOCe, LEeHTPAIbHOM CHUMMETPUH, 3epKaJbHON
CUMMETPHH, TIPU TOBOPOTE BOKPYT MPsIMOi, MpeoOpa3oBanus moqo0us;
CTPOUTH CEUEHHUS] MHOTOTPAHHUKOB W TE€JI BpAIICHUS: CEUYEHUS
mMHIpa (mapajuieibHO U MEePIEeHIUKYIISPHO OCH), CEYeHHs] KOoHyca
(mapanenbHble OCHOBAaHUIO U MPOXOJAIINE Yepe3 BEPUIMHY), CCUCHUS
mapa;

UCIIOJIB30BAaTh METOAbl MOCTPOCHHSI CEUEHMI: METOJ CJIEJIOB, METO]
BHYTPEHHET0 NPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYILIEN IOCKOCTH;
JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHHUS;

NPUMEHSTh TeOMEeTpUUeCKre (DAKThI ISl PEIICHUS] CTEPEOMETPUIECKUX
3a/1a4, MPEAnojaraloliX HECKOJbKO IIaroB PELICHHs, €CIU YCIOBUS
IIPUMEHCHHS 3aJ1aHbI B IBHOM 1 HESIBHOU (hopMme;

pemaTh 3aJa4yd Ha JOKa3aTeJIbCTBO MAaTEMAaTHUYECKUX OTHOIICHUH H
HAXOXKJICHHE T€OMETPUYECKUX BEITUYHH;

NPUMEHATh MpOorpaMMHbIE CpeacTBa U JIEKTPOHHO-
KOMMYHHKAlIHOHHBIE CHUCTEMBI TpPU PEIICHUH CTEPEOMETPUUYECKHUX
3a/1ay;

OPUMEHATh  TOJYYEHHbIE 3HAHUS Ha MPaKTUKE: CpPaBHUBATD,
aHAJTU3UPOBATh M OLEHHUBATh pealbHble CUTyallMd, MPUMEHSThH
U3YUYEHHBIE MOHSTHUS, TEOPEMbI, CBOICTBA B MPOLIECCE MOUCKA PELICHUS
MareMaTu4ecku CcGOpMYJIHPOBAHHOW  MpoOJieMbl, MOJEIUPOBATH
peanbHble CUTyallud Ha SI3bIKE T€OMETPHUH, UCCIEAOBATh MOCTPOCHHBIE



MOJEIN C MCIOJb30BAHUEM T'E€OMETPUUECKUX TMOHATUM U TEOPEM,
amnmapaTta anreOpbl, peliarh MNPAKTUYECKUE 3a/laud, CBSI3aHHBIE C
HAXOKJIEHUEM I'€OMETPUUECKUX BEJIUYMH;

UMETb MPEJICTABICHUS 00 OCHOBHBIX dTallaX pa3BUTUS T€OMETPUM KaK
COCTaBHOM YacTu (pyHIaMEHTa pa3BUTHS TEXHOJIOTHH.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KoaunuyecTBo 4acoB

Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LN (POBbIE)
Konrpoiasbubie | IlpakTuyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/ibHbIE peCypChl
padoThI padoTsbI
1 BBenenue B ctepeomMeTpuio 23 1 https://m.edsoo.ru/N9W8B1M6GE
B
2 SAHMHOC PACTOJOIKCHIE HPAMBIX B 6 1 https://m.edsoo.ru/M1C9A4D4D
MIPOCTPAHCTBE
H o
3 SPATICIEHOUTE HDAMEGE H IIOCKOCTEE 8 https://m.edso0.ru/U8Z814V3R
B NIPOCTPAHCTBE
IT
4 epHeHHminpHOCTB MpAMBIX I 25 https://m.edsoo.ru/L500L9DOR
IIJIOCKOCTEHN B IIPOCTPAHCTBE
VYTIBl 1 pacCTOSIHUS 16 1 https://m.edso0.ru/G614X9S1B
MHororpaHHuKH 7 1 https://m.edsoo.ru/K415V4D7F
BekTopsl B mpocTpaHcTBe 12 https://m.edsoo.ru/H2P5B1T90
I1 606
8 OBTOPEHHE, 000 meHI:Ie 1 5 2 https://m.edsoo.ru/J7Z9U1K8F
cucTeMaTu3anus 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 102 6 0

I[TPOTPAMME



https://m.edsoo.ru/N9W8B1M6E
https://m.edsoo.ru/M1C9A4D4D
https://m.edsoo.ru/U8Z8I4V3R
https://m.edsoo.ru/L5O0L9D0R
https://m.edsoo.ru/G6I4X9S1B
https://m.edsoo.ru/K4I5V4D7F
https://m.edsoo.ru/H2P5B1T9O
https://m.edsoo.ru/J7Z9U1K8F

11 KJIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (LN (POBbIE)

Ne n/m Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIEe pecypchl
padoTsbI padoThI
1 AHanutruyeckas TeoOMeTpHst 15 1 https://m.edso0.ru/J9C7F5W6J
I1
2 OBTOpCHHE, 0606meHI:Ie 1 15 1 https://m.edsoo.ru/R7X1L1N2P
CUCTeMAaTH3aIlis 3HAHUH
3 O06BEM MHOTOTPAaHHHUKA 17 1 https://m.edso0.ru/Y9Z0G7Y8Y
4 Tena Bpamenus 24 https://m.edsoo.ru/G9A1L2B2Z
I 65E
5 HOMAI TIOBEPXIOCTI M OLLENEL 9 1 https://m.edsoo.ru/J2X2C6B1R
KPYTJIBIX TEJ
6 JIBrokeHUst 5 1 https://m.edsoo.ru/B5G9R2C5E
II 606
7 OBTOPEHHE, 000 merUIe 1 17 2 https://m.edsoo.ru/C3B508K3V
cUCTeMaTH3aIlus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10
- 102 8 0

I[TPOTPAMME



https://m.edsoo.ru/J9C7F5W6J
https://m.edsoo.ru/R7X1L1N2P
https://m.edsoo.ru/Y9Z0G7Y8Y
https://m.edsoo.ru/G9A1L2B2Z
https://m.edsoo.ru/J2X2C6B1R
https://m.edsoo.ru/B5G9R2C5E
https://m.edsoo.ru/C3B5O8K3V




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoTbI

IIpakTHYeckue
padoThI

Jara
U3y4YeHHs

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

OcHoBHbIE NpaBUiIa
M300paxKeHMs Ha PUCYHKE
IJI0CKOCTH, MapajieIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI
oTpe3Ka

https://m.edsoo.ru/C8R5V2L5W

[Tonarusa crepeomerpuu:
TOYKa, MpsiMasi, IIIOCKOCTb,
npoctpancTBo. OCHOBHBIE
MpaBUJIa U300paKeHUS Ha
PHUCYHKE IIJIOCKOCTH,
MapayuieNbHbIX TPSIMbIX
(0Tpe3KoB), cepeIMHbI OTPE3Ka

https://m.edsoo.ru/D1J1V7K8M

IlonsaTus: MEPECCKAIOIINECA
IIJIIOCKOCTH, IEPECCEKAIOIMIUECA
InpsMas U IJI0CKOCTh,
MOJIYIIPOCTPAHCTBO

https://m.edsoo.ru/E7A4A8V7D

IlonsTus: MNEPCCCKAOIMUCCA
IIJIOCKOCTH, IMEPCCCKAOIMINCCA
IpsaAMas 1 MJI0CKOCTb,
MOJYIIPOCTPAHCTBO

https://m.edsoo.ru/M4P3F1K30



https://m.edsoo.ru/C8R5V2L5W
https://m.edsoo.ru/D1J1V7K8M
https://m.edsoo.ru/E7A4A8V7D
https://m.edsoo.ru/M4P3F1K3O

MHororpanHukH,
n300pakeHNe MPOCTEHIITIX
IIPOCTPAHCTBEHHBIX DUTYD,
HECYIIECTBYIOIIHUX 00BEKTOB

https://m.edsoo.ru/M4J5A3Y1F

MHoOrorpanHukH,
n300paxkeHNe MPOCTEUIINX
MIPOCTPaHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIINX 0OBEKTOB

https://m.edsoo.ru/ROZ8Y9Y1A

AKCHOMBI CTEPEOMETPHUH U
IIEPBBIE CIEJICTBUS U3 HUX

https://m.edsoo.ru/D8Y2W8X4F

AKCHOMBI CTEpEOMETPHUH U
IIEPBBIE CIEJICTBUS U3 HUX

https://m.edso00.ru/T8T1D4X3X

AKCHOMBI CTEPEOMETPHUH U
MIEPBBIE CIEICTBUS U3 HUX.
CriocoOblI 3a1aHUs TIPSIMBIX U
IJTIOCKOCTEM B MPOCTPAHCTBE.
O603HaueHus NPAMBIX U
IJIOCKOCTEH

https://m.edsoo.ru/L6USB5P1W

10

N3obpaxenue ceueHuit
MUpaMUIbl, KyOa U IPU3MBI,
KOTOPBIE MPOXOIST Yepe3 X
pé6pa. N3obpaxenue
MepeceUeHMs MOTy4YSHHBIX
iockoctei. PackpamuBanue
MTOCTPOCHHBIX CEUCHUN
pa3HBIMU 1IBETaMU

https://m.edsoo.ru/N9H8ROU4A

11

N3o0paxkenue ceueHuit

https://m.edsoo.ru/C8Y6COR9F



https://m.edsoo.ru/M4J5A3Y1F
https://m.edsoo.ru/R0Z8Y9Y1A
https://m.edsoo.ru/D8Y2W8X4F
https://m.edsoo.ru/T8T1D4X3X
https://m.edsoo.ru/L6U8B5P1W
https://m.edsoo.ru/N9H8R9U4A
https://m.edsoo.ru/C8Y6C0R9F

MUpaMuIbl, KyOa U IPU3MBI,
KOTOpBIE MPOXOJIAT YepPE3 UX
pEopa. M3obpaxkeHue
[IepeCEUCHUS OTYUEHHBIX
IJI0CKOCTeN. PackpamuBanue
MMOCTPOEHHBIX CEUCHU I
Pa3HbIMH LIBETAMU

12

N3obpaxenue ceueHnit
MUpaMH/ibl, Ky0a U IPU3MBI,
KOTOPBIE TIPOXOIAT Yepes3 ux
pé6pa. U3obpaxenue
MEPECCUCHU S MOJTYUYCHHBIX
mIockocTeil. PackpamuBanne
MOCTPOEHHBIX CEUCHU I
pa3HbIMU LIBETaMU

https://m.edsoo0.ru/\VV8S2D3A6E

13

N3obpaxenune ceueHnit
MUpaMUIbl, KyOa U IPU3MBI,
KOTOPBIE MPOXOIST Yepe3 X
pé6pa. U3obpaxenue
MepeceueHMsI MOTy4YSHHBIX
iockoctei. PackpamuBanue
MOCTPOCHHBIX CCUCHHM
pa3HBIMU IIBETaAMU

https://m.edsoo.ru/V3A7D0OP9S

14

Merton cnenoB sl MOCTPOCHUS
CEeUeHU !

https://m.edsoo.ru/U6F3M4W3T

15

Merton cnenoB A MOCTPOCHUS
ceuennii. CBoiicTBa

https://m.edsoo.ru/B1D7X2R5I



https://m.edsoo.ru/V8S2D3A6E
https://m.edsoo.ru/V3A7D0P9S
https://m.edsoo.ru/U6F3M4W3T
https://m.edsoo.ru/B1D7X2R5I

[IEPECCYCHUH NIPSIMBIX U
IJIOCKOCTER

16

Merton crnenoB st MOCTPOCHUS
ceuenuii. ColicTBa
IIEPECEYCHUH NIPSIMBIX U
IUIOCKOCTEH

https://m.edso0.ru/K6S2Y2T4X

17

[TocTpoeHne ceueHuit B
nupamue, Kyoe no Tpém
ToukaM Ha p&€opax. Coznmanue
BBIHOCHBIX YEPTEKEH U 3aICh
IIarOB MOCTPOSHUS

https://m.edsoo0.ru/C4W6Z8A9L

18

[ToctpoeHune ceueHuit B
nupamu/ie, Kyoe mo Tpém
ToukaM Ha p&opax. Coznmanue
BBIHOCHBIX YEpPTEKEW U 3aInCh
1aroB MOCTPOEHUS

https://m.edso00.ru/M1G3J6Q0T

19

[ToctpoeHue ceueHuii B
nupamue, Kyoe no Tpém
Toukam Ha pébpax. Co3znanue
BBIHOCHBIX YEPTEKEH U 3aInCh
1aroB MOCTPOCHUS

https://m.edsoo.ru/R3U3MONS5I

20

[TocTpoenue ceuenwii B
nupamue, Kyoe mo Tpém
ToukaMm Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3aMHUCh
IaroB MOCTPOCHUS

https://m.edsoo.ru/C3USN6S7U

21

HOBTOpCHI/IC IIaHUMCETPHUU:

https://m.edsoo.ru/S5U5B1J8X



https://m.edsoo.ru/K6S2Y2T4X
https://m.edsoo.ru/C4W6Z8A9L
https://m.edsoo.ru/M1G3J6Q0T
https://m.edsoo.ru/R3U3M0N5I
https://m.edsoo.ru/C3U8N6S7U
https://m.edsoo.ru/S5U5B1J8X

Teopema o
MIPOIIOPLUOHAIBHBIX OTPE3KaX.
[Toro6ue TpeyrobHUKOB

22

[ToBTOpEHME TUTAHUMETPHH:
Teopema Menenas. Pacuersl B
CEYECHMAX HA BBIHOCHBIX
yeprexkax. Mcropus pa3Butus
IJIJAHUMETPUU U CTEPEOMETPUHI

https://m.edsoo0.ru/X208V7MOM

23

KonTtponbHas paborta
" AKCMOMBI CTEpEOMETPHH.
Ceuenns"

https://m.edsoo.ru/U6A0T2Z1X

24

B3anmHoe pacrionoxenue
MPSIMBIX B IIPOCTPAHCTBE.
CkpenruBaroiuecs mpsmbie.
[Ipu3HaKku CKpeIMBAIOIINXCS
npsameix. [TapannensHbie
MpsIMbIE B IPOCTPAHCTBE

https://m.edsoo.ru/I6W5Z5L3V

25

Teopema o cymiecTBOBaHUH U
€AMHCTBEHHOCTH TIPSIMOM
MapajuieIbHON JTaHHOU
MPSAMOM, IpOXoAsIIeH Yepe3
TOYKY IPOCTPAHCTBA U HE
JIe)KaIllew Ha JaHHOUW MIPSMOM.
JleMma o mepecedyeHuH
napajuieIbHbIX MPAMBIX
IUIOCKOCTBIO

https://m.edso0.ru/R1T2G0Z4E

26

[TapannenbHOCTh TPEX MPSIMbIX.

https://m.edsoo.ru/B5B7N7L1X



https://m.edsoo.ru/X2O8V7M0M
https://m.edsoo.ru/U6A0T2Z1X
https://m.edsoo.ru/I6W5Z5L3V
https://m.edsoo.ru/R1T2G0Z4E
https://m.edsoo.ru/B5B7N7L1X

Teopema o0 TpEX mapajuIeaIbHbIX
npsMbIX. Teopema o
CKPEILMBAIOIIUXCS IPSMBIX

27

[TapannensHOE
npoektupoBanue. OCHOBHBIC
CBOMCTBA MapAIIIETBLHOTO
MIPOEKTHUPOBAHMUSL.
N300paxkenue pazHbIX Guryp B
MapaJuIeIbHON IIPOEKIINH

https://m.edso0.ru/J9X479V3V

28

enTpanpHas npoeKuus. Yroi
C COHaIlpaBJICHHBIMHU
CTOPOHaMH. YTOJ MEXIY
HPSIMBIMU

https://m.edso0.ru/T3L2A9KA4T

29

3amaun Ha JOKA3aTeILCTBO U
HCCIIE0BAHNE, CBI3aHHEIE C
PacIoI0KEHUEM MPSIMBIX B
MPOCTPAHCTBE

https://m.edsoo.ru/O0U1V2R4I

30

[TonsaTHS: MapaIeIbHOCTD
MPSIMOM M TJIOCKOCTH B
npocTpanctse. [Ipu3Hak
MapajuIeIbHOCTH TPSIMOU 1
miockoctu. CBoHCcTBA
MapajuIeIbHOCTH TPSIMOU 1
IUIOCKOCTH

https://m.edsoo.ru/V5F0I6LIF

31

FCOMeTpI/I‘-ICCKI/IC 3aJa4M Ha
BBIYHCIICHHUEC U NOKa3aTCJILCTBO,
CBA3aHHBIC C MTAPAJICIIBHOCTBIO

https://m.edsoo.ru/D8P3J2F0B



https://m.edsoo.ru/J9X4Z9V3V
https://m.edsoo.ru/T3L2A9K4T
https://m.edsoo.ru/O0U1V2R4I
https://m.edsoo.ru/V5F0I6L9F
https://m.edsoo.ru/D8P3J2F0B

IIPSIMBIX U INIOCKOCTEHN B
IIPOCTPAHCTBE

32

[ToctpoeHue ceueHus,
IIPOXOJAIIETO Yepe3 NaHHYIO
MPSIMYIO Ha YEPTEXKE U
MapajuIeIbHOTO APYron
npsMoM. Pacy€r oTHOIMIEHUI

https://m.edso0.ru/S0V4S5G1W

33

[TapamnensHas npoexkuus,
MMPUMCEHCHUC I ITOCTPOCHU A
cedeHuit Kkyda u
napautenenumnena. CBoiicTBa
napajuiefienune1a u IpusMbl

https://m.edsoo0.ru/F504V6P3D

34

[TapannenpHbIE MIIOCKOCTH.
[Ipu3Haku napamienbHOCTH
JIBYX TJIOCKOCTEM

https://m.edsoo.ru/VOE3I4F1N

35

TeopemMa o mapaieIbHOCTH U
€IMHCTBEHHOCTH ILJIOCKOCTH,
MIPOXOIAIeH uepes3 TOUKy, He
MIPUHAIISKALTYIO0 TaHHOM
IJIOCKOCTH U CIEACTBUS U3 HEE

https://m.edsoo.ru/YOH2G119Y

36

CBoiicTBa napajjienbHbIX
IIJIOCKOCTEH: 0
MapajuieIbHOCTH IPSIMBIX
MepecevyeHus Ipy NepeceyeHun
JBYX MMapajlIebHbIX
IIJIOCKOCTEN TPEThEU

https://m.edsoo.ru/S8H4P6L8B

37

CsoiicTBa napaJijiCJIbHBIX

https://m.edso0.ru/JOE9T2Z4N



https://m.edsoo.ru/S0V4S5G1W
https://m.edsoo.ru/F5O4V6P3D
https://m.edsoo.ru/V9E3I4F1N
https://m.edsoo.ru/Y0H2G1I9Y
https://m.edsoo.ru/S8H4P6L8B
https://m.edsoo.ru/J0E9T2Z4N

IJIOCKOCTEH: 00 0Tpe3kax
MapasieabHbIX NPSIMBIX,
3aKJIIIOUYEHHBIX MEKIY
MapaiebHBIMU IUIOCKOCTSIMU;
0 MEPECEeYEHUU IIPSIMOM C
JBYMsI TTapaJIeIbHbIMU
IUIOCKOCTSIMH

38

IToBTOpEHUE: TEOpeMa
[Mugaropa Ha naockocTu

https://m.edsoo.ru/N3R3Q1A8C

39

[ToBTOpEHUE: TPUTOHOMETPHUSL
MIPSIMOYT'OJIBHOTO
TPEYroJIbHUKA

https://m.edsoo.ru/P1D6B5W9A

40

CaoiicTBa Kyba u
PSIMOYTOJTBHOTO
napaiesienumnea

https://m.edso0.ru/J9Z21G2K3Y

41

Brruncnenue 1iauMH OTpEe3KOB B
KyO€e U MpsIMOYTOJIbHOM
napajuieNienumnesie

https://m.edso0.ru/L1C714Q7S

42

[TeprieHAMKYISAPHOCTD MPAMOI
u wiockocTu. [Ipu3nak
MEPIEeHIUKYIIPHOCTU MPSAMOMA
U TUIOCKOCTH

https://m.edsoo.ru/U1H707Z3M

43

[leprieHANKYIAPHOCTD NPSAMON
u miockocTH. [Tpu3nak
NEPIEHIUKYJIIPHOCTH MPSMON
U IUIOCKOCTH

https://m.edsoo.ru/L2C3BIM1F

44

Teopema o cyiecTBOBaHUM U

https://m.edso0.ru/R9Q6P2P7D



https://m.edsoo.ru/N3R3Q1A8C
https://m.edsoo.ru/P1D6B5W9A
https://m.edsoo.ru/J9Z1G2K3Y
https://m.edsoo.ru/L1C7I4Q7S
https://m.edsoo.ru/U1H7O7Z3M
https://m.edsoo.ru/L2C3B9M1F
https://m.edsoo.ru/R9Q6P2P7D

€AVMHCTBEHHOCTH IIPSIMOIA,
MIPOXOJALIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
MEPIEHIUKYISIPHON K
IIJIOCKOCTH

45

Ilnockoctu n
IEPIEHINKYIAPHBIE UM
HpSIMI)IG B MHOFOFpaHHI/IKaX

https://m.edsoo.ru/K5Z9K8W1F

46

Ilnockoctu n
NEPIEHINKYIAPHBIE UM
HpSIMI)Ie B MHOFOFpaHHI/IKaX

https://m.edso0.ru/J7S7TG7R9R

47

[lepnenuKynsip ¥ HaKJIOHHASL.
[TocTpoenne nepneHauKymsipa
13 TOYKH Ha MPSIMYIO

https://m.edsoo.ru/UOF801T5Y

48

[lepnieHuKynsAp U HAKJIOHHAS.
[TocTpoenne nepneHauKymsipa
U3 TOYKH Ha MPSAMYIO

https://m.edsoo.ru/HOH5P6A5Z

49

TeopeMa o Tpéx
NepreHIuKysapax (mpsmas u
oOpatHas)

https://m.edsoo.ru/L6J8G6YOL

50

Teopema o Tpéx
MepHeHIuKyIsApax (mpsmast u
oOparHas)

https://m.edso00.ru/O1D710S6G

51

Yron mexny
CKPEIIUBAIOIINMUCS TPSIMBIMHU

https://m.edsoo.ru/N3E919G2L

52

ITouck neprneHAnKyISpHbIX

https://m.edso0.ru/G2D4N3N9F



https://m.edsoo.ru/K5Z9K8W1F
https://m.edsoo.ru/J7S7G7R9R
https://m.edsoo.ru/U0F8O1T5Y
https://m.edsoo.ru/H9H5P6A5Z
https://m.edsoo.ru/L6J8G6Y0L
https://m.edsoo.ru/O1D7I0S6G
https://m.edsoo.ru/N3E9I9G2L
https://m.edsoo.ru/G2D4N3N9F

HpSIMBIX C IIOMOIIBIO
MEPIEHINKYIISIPHBIX
IJIOCKOCTEN

53

OproroHanbHoe
MIPOEKTUPOBAHKE

https://m.edsoo.ru/H8F5D4U60

54

[TocTpoenue ceuenuii kyoa,
MIPU3MBI, IPABUIIBHOU
MUPaMH/IbI C TOMOLIBIO
OPTOTOHAJILHOM MPOEKIINU

https://m.edso0.ru/M6SOWA4E2T

55

[TocTpoenue ceuenuii kyoa,
MIPU3MBI, TPABUIBHOU
MUPaMHJIbI C TOMOIIBIO
OPTOTrOHAJBLHOW MPOEKIUU

https://m.edso0.ru/G6E2G4F9X

56

CummMeTpus B MPOCTPAHCTBE
OTHOCHUTEIILHO IJIOCKOCTH.
[InockocTn cummeTpuii B
MHOTOTPaHHUKAX

https://m.edsoo.ru/l401E8T3A

57

[Ipu3Hak nepneHuKyIspHOCTH
MPSIMOM U TIOCKOCTH KaK
CJIEJICTBUE CUMMETPUU

https://m.edsoo.ru/G4B0S5L2H

58

[IpaBUsIbHBIE MHOTOT'PAHHUKHU.
Pacué€t paccTosinuii 0T TOUKH
710 TUIOCKOCTH

https://m.edsoo.ru/YS8UINOO3I

59

[IpaBunbHBIE MHOTOTPAaHHUKH.
Pacuér paccTosiHuil OT TOUKH
J10 TUIOCKOCTHU

https://m.edso0.ru/U9L8Z506G



https://m.edsoo.ru/H8F5D4U6O
https://m.edsoo.ru/M6S0W4E2T
https://m.edsoo.ru/G6E2G4F9X
https://m.edsoo.ru/I4O1E8T3A
https://m.edsoo.ru/G4B0S5L2H
https://m.edsoo.ru/Y8U9N0O3I
https://m.edsoo.ru/U9L8Z5O6G

60

CrniocoObl OIyCTHTH
NEPIIEHANKYIISPBI: CHMMETPHS,
CABUTI TOYKH I10 NTapaJICIbHOU
psAMOM

https://m.edso0.ru/Q603J0U3H

61

CaBur no HenapasuieaIbHOU
MIPSIMOM, U3MEHEHHE
paccTostHui

https://m.edsoo.ru/M1L7E7D6A

62

KonTtponsHas pabora
"B3zanmMHoOe€ pacnosnioxxeHue
MPSIMBIX U IJIOCKOCTEHN B
MIPOCTpaHCTBE"

https://m.edso0.ru/T8K8J1Y?2H

63

[ToBTOpEHME: Yyroy MeXIy
IPSIMBIMU Ha IUIOCKOCTH,
TPUTOHOMETPHS B
IIPOU3BOJIHOM TPEYTOJIbHUKE,
T€OpEMa KOCUHYCOB

https://m.edsoo.ru/X7B1B0OA5A

64

[ToBTOpEHUE: Yyroa Mex Iy
CKPEIMBAIOIIUMHUCS TTPSIMBIMU
B IIPOCTPAHCTBE

https://m.edsoo.ru/I0VONIN5SR

65

FCOMCTpI/I‘ICCKI/IC METObI
BBIYHUCIICHUSA YTJIa MCIKIY
IIpsAMBIMU B MHOI'OTpaHHHUKAX

https://m.edsoo.ru/HOI1Y8C6L

66

JiByrpansbiii yroj. CBOMCTBO
JMHEWHBIX YTJI0B JIBYIPAaHHOTO

yria

https://m.edsoo.ru/X7A6Z8N30

67

[leprienAuKyNsIpHBIE
mockoctu. CBOMCTBAa B3aUMHO

https://m.edsoo.ru/J4F9U6LIE



https://m.edsoo.ru/Q6O3J0U3H
https://m.edsoo.ru/M1L7E7D6A
https://m.edsoo.ru/T8K8J1Y2H
https://m.edsoo.ru/X7B1B0A5A
https://m.edsoo.ru/I0V9N9N5R
https://m.edsoo.ru/H0I1Y8C6L
https://m.edsoo.ru/X7A6Z8N3O
https://m.edsoo.ru/J4F9U6L9E

MEPIEHINKYIIPHBIX
IJIOCKOCTEN

68

[Ipu3Hak nepneHuKyIspHOCTH
IJIOCKOCTEM; TEOpeEMA O
IIPSIMOM IIEPECEUEHHUS] IBYX
IIJIOCKOCTEMN
MEPIEeHIUKYISIPHBIX TPEThel
IJI0CKOCTH

https://m.edsoo.ru/D0O5T8P0OH

69

[IpssMOyroabpHBII
napajuieNienunesn; Kyo;
U3MEPEHUs, CBOMCTBA
MIPSIMOYT'OJIBHOTO
napajulesIenune1a

https://m.edso0.ru/J2B8Q2D10

70

Teopema o AuaroHau
MPSAMOYTOJIHOTO
napajuiesienuIe a u CleICTBUe
U3 Heé

https://m.edsoo.ru/P5H4F1Q1Z

71

CrepeomeTpuyecKkue u
MIPUKIIAIHBIC 3a/1a4H,
CBSI3aHHBIE CO B3aUMHBIM
PaCMOJIOKEHUEM MPAMBIX U
MJI0CKOCTH

https://m.edsoo.ru/Q3R0P4X4C

72

IToBTOpEHME:
CKpELIMBAOIINECS NPSIMBbIE,
MapaJuiebHbIE INIOCKOCTH B
CTaHJIapTHBIX MHOTOTPaHHHUKAX

https://m.edso0.ru/B61303U7D

73

ITapa napannenbHbIX

https://m.edso0.ru/X3X5J3X5T



https://m.edsoo.ru/D0O5T8P0H
https://m.edsoo.ru/J2B8Q2D1O
https://m.edsoo.ru/P5H4F1Q1Z
https://m.edsoo.ru/Q3R0P4X4C
https://m.edsoo.ru/B6I3O3U7D
https://m.edsoo.ru/X3X5J3X5T

MIOCKOCTEH Ha
CKpCHH/IBaIOHII/IXCﬂ Hp?[MI:IX,
paccrosiHue MEXIy
CerHH/IBaIOHII/IMI/ICﬂ Hpi[MI:IMI/I
B HpOCTI)IX chyauI/mx

74

Paccrosune oT TOUKH 710
MIJIOCKOCTH, PACCTOSTHUAE OT
MPSIMOM 10 MJIOCKOCTH

https://m.edsoo.ru/B7P9A6W8Z

75

Brruucnenue paccrosaHuii
MEXKy CKpEIINBAOIIUMHUCS
MPSIMBIMHU € TIOMOIIBIO
MEPIEHUKYIISIPHON IIIOCKOCTH

https://m.edso00.ru/Q7G3E304D

76

TpéxrpanHblii yroJ,
HEpaBEHCTBA JUIsl TPEXTPAHHBIX
yrioB. Teopema [Tudaropa,
TEOPEMbI KOCUHYCOB U CHHYCOB
Ui TPEXTPAHHOTO yriia

https://m.edsoo.ru/GON2H5L 1K

77

DneMeHTHI chepruIecKoit
TFE€OMETPHH: Te0JIe3UYECKUE
JIMHUY Ha 3eMJie

https://m.edso0.ru/G6S619N7S

78

KounTponsnas paborta "Yrisl u
paccrostHus"

https://m.edsoo.ru/ESR7Z8K3P

79

CucreMaTu3anys 3HaHUH
"MHOTOrpaHHUK U €ro
9JIEMEHTHI"

https://m.edsoo.ru/Y7Y0C4M1P

80

IInpamua. Bunsl nupamua.
[IpaBunbHas nupamuaa

https://m.edsoo.ru/U0QOK3 X9V



https://m.edsoo.ru/B7P9A6W8Z
https://m.edsoo.ru/Q7G3E3O4D
https://m.edsoo.ru/G9N2H5L1K
https://m.edsoo.ru/G6S6I9N7S
https://m.edsoo.ru/E3R7Z8K3P
https://m.edsoo.ru/Y7Y0C4M1P
https://m.edsoo.ru/U0Q0K3X9V

IIpusma. IIpsamas u HakIOHHAS

81 1 https://m.edso00.ru/T6Q3V7NIT
npu3Mel. [IpaBuiibHas ipu3Ma
[IpssimMoit napaienenunen,

82 MPSIMOYT OJIbHBIN 1 https://m.edsoo.ru/Y8K3N7U5A
napajuiesienunes, Kyo

83 Bhiyisie UM HOTOTDAHHIIH. 1 https://m.edso0.ru/C6H509W00
Teopema Ditnepa
BrITTyKITbIE MHOTOTPAaHHUKH.

84 Teopewa Sitziepa. Tlpasuubiie 1 https://m.eds00.ru/S5T4Y9L2C
Y TIOJTyTTPaBUIIbHBIE
MHOTOTPaHHUKH

85 Komrpoxbas paora 1 https://m.edsoo.ru/C7F1R4J0L
"MHororpaHHuku"

86 Honsrue bekropa Ha 1 https://m.edsoo.ru/L5L3A2WA4G
TUTOCKOCTH ¥ B IPOCTPAHCTBE

87 CymMa BEeKTOpOB 1 https://m.edso0.ru/Y60O7R8X50

88 Pa3nocTh BekTOpOB 1 https://m.edsoo.ru/B6X5W5W9l

89 [IpaBuso mapasmienenurnena 1 https://m.edsoo.ru/Y7R20406E

90 YMHOXEHHEe BEKTOpa Ha YHCIIO 1 https://m.edso00.ru/C9T808D8X
Paznoxenue BekTOpa 1o

91 6a3ucy TpEx BEKTOPOB, HE 1 https://m.edso0.ru/I9T9O3V5N
JISKAIIUX B OJHOM IIIOCKOCTH

92 CkansipHOo€e npou3Be/IeHNE 1 https://m.edsoo.ru/COU6A7EQS

93 Beramcrerine yria mexty 1 https://m.edsoo.ru/G3U3F9G8M
BEKTOpaMH B MPOCTPAHCTBE

94 [IpocTeitmue 3agauu ¢ 1 https://m.edso0.ru/T9S5E204M



https://m.edsoo.ru/T6Q3V7N9T
https://m.edsoo.ru/Y8K3N7U5A
https://m.edsoo.ru/C6H5O9W0O
https://m.edsoo.ru/S5T4Y9L2C
https://m.edsoo.ru/C7F1R4J0L
https://m.edsoo.ru/L5L3A2W4G
https://m.edsoo.ru/Y6O7R8X5O
https://m.edsoo.ru/B6X5W5W9I
https://m.edsoo.ru/Y7R2O4O6E
https://m.edsoo.ru/C9T8O8D8X
https://m.edsoo.ru/I9T9O3V5N
https://m.edsoo.ru/C0U6A7E0S
https://m.edsoo.ru/G3U3F9G8M
https://m.edsoo.ru/T9S5E2Q4M

BEKTOpaMH

[Ipocrenmme 3anauu ¢

95 1 https://m.eds00.ru/S2Z1V7G5C
BEKTOpaMu
I N

96 POCTCHILINE 3aAaH © 1 https://m.eds00.ru/\V8C1BINSI
BEKTOpaMu
I N

97 POCTCHIIIIE 3a]1a5H © 1 https://m.edsoo.ru/D3R5Q6A1D
BEKTOpaMu
006006

98 ° H}eHHe 1 eucTeMatizani 1 https://m.eds00.ru/N3L3C7L9Z
3HAaHUU
006006

99 © HvleHHe 1 CHETEMATIBatI 1 https://m.eds00.ru/MW0Z4C7Y3K
3HAaHUU

100 Hrorosas koHTpodbHAs paboTa 1 https://m.edsoo.ru/R5C5M2X4V

101 Hrorosas koHTpoJbHAS paboTa 1 https://m.edsoo.ru/D8F2MOV7L
006006

102 ° HvleHHe 1 cucTeMatizaniA 1 https://m.edso0.ru/KON7X0B8K
3HAHUU

OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://m.edsoo.ru/S2Z1V7G5C
https://m.edsoo.ru/V8C1B1N5I
https://m.edsoo.ru/D3R5Q6A1D
https://m.edsoo.ru/N3L3C7L9Z
https://m.edsoo.ru/W0Z4C7Y3K
https://m.edsoo.ru/R5C5M2X4V
https://m.edsoo.ru/D8F2M0V7L
https://m.edsoo.ru/K9N7X0B8K

11 KJIACC

KoaunuecTBO 4acoB

Ne Hara DJIeKTpOHHbIe LU poBbIe
Tema ypoka Kourpoububie | IIpakTHyeckue
n/n Bcero HU3y4eHusi | oOpa3oBaTe/IbHbIE pecypchl
padoThI padoTsbI

[ToBTOpEHME TEMBI

1 "KoopauHaTsl BeKTOpa Ha 1 https://m.edsoo.ru/M412M8V3N
IJIOCKOCTH U B POCTpaHCTBE"
[ToBTOpEHME TEMBI

2 "CxkaniipHO€ NMPOU3BEACHNE 1 https://m.edsoo.ru/DOAODAL8X
BEKTOpPOB"
[ToBTOpEHME TEMBI

3 "Beruncienue yria Mexmy 1 https://m.edsoo.ru/Y9O8F5W0B
BEKTOPAMH B IpOCTpaHCTBE"
[ToBTOpEHME TEMBI

4 "YpaBHEHHE MPSAMOH, 1 https://m.edsoo.ru/W5P7F1X0Q
MPOXOSIIEH Yepe3 ABE TOUKU"
VYpaBHEHHUE IIIOCKOCTH,

5 HOpMaJib, ypaBHECHHUE 1 https://m.edsoo.ru/NOZ9M5B1P
IIJIOCKOCTH B OTPE3Kax
VYpaBHEHUE IJIOCKOCTH,

6 HOpMaJb, ypaBHEHHUE 1 https://m.edsoo.ru/J6Q3H7U4W
IIJIOCKOCTH B OTPE3Kax

7 BekropHoe npousseneHue 1 https://m.edso00.ru/E3T5Q9X10

8 HHHG? HPIC HEPABCHCTRA, 1 https://m.edsoo.ru/M5B4P8R1M
JUHENHOE TPOrpaMMHUPOBAHNE



https://m.edsoo.ru/M4I2M8V3N
https://m.edsoo.ru/D0A0D4L8X
https://m.edsoo.ru/Y9O8F5W0B
https://m.edsoo.ru/W5P7F1X0Q
https://m.edsoo.ru/N0Z9M5B1P
https://m.edsoo.ru/J6Q3H7U4W
https://m.edsoo.ru/E3T5Q9X1O
https://m.edsoo.ru/M5B4P8R1M

JInHeliHbIE HEPABEHCTBA,
JIMHEWHOE ITPOrpaMMHUpPOBaHUE

https://m.edsoo.ru/J2R6V8J5T

10

AHnamutudeckue MeTOIbI
pacuéra yriia Mexay NpssMbIMU
B MHOTOIpaHHHMKAaxX

https://m.edsoo.ru/ULE2F6L4N

11

AHanuTHYeCcKHe METOIbI
pacdéra yria Mexay
IUIOCKOCTSIMU B
MHOTOTpaHHUKaX

https://m.edsoo.ru/11P912K6Y

12

dopmyna pacCTOSIHUS OT
TOYKH 10 IINIOCKOCTH B
KOOpAMHaTax

https://m.edsoo.ru/L4N3C7H3S

13

Haxoxnenue pacctostHuii OT
TOYKH JI0 TUIOCKOCTH B KyOe

https://m.edsoo.ru/K4F7Y9HSE

14

Haxoxnenue pacctostHuii OT
TOYKH JI0 INIOCKOCTH B
MPaBUWJILHOW TUpaMUJIC

https://m.edsoo.ru/P1M3Z8S9B

15

KounTtponbnas pabora
"Ananutnyeckas reomerpus”

https://m.edsoo.ru/O6 YON8J6F

16

CeueHus MHOT'OI'PaAHHUKOB:
CTaHAAPTHBIC MHOI'OI'PaHHUKHU

https://m.edsoo.ru/Y507H6D2I

17

CeueHuss MHOTOTPAaHHUKOB:
METOJ] CIEI0OB

https://m.edsoo.ru/\VOD1G9X1Z

18

CeueHns MHOT'OI'paHHUKOB!
CTaHAApPTHBIC INIOCKOCTH,
MEpCCCUCHUS MPAMBIX U

https://m.edsoo.ru/R2L71310C



https://m.edsoo.ru/J2R6V8J5T
https://m.edsoo.ru/U1E2F6L4N
https://m.edsoo.ru/I1P9I2K6Y
https://m.edsoo.ru/L4N3C7H3S
https://m.edsoo.ru/K4F7Y9H8E
https://m.edsoo.ru/P1M3Z8S9B
https://m.edsoo.ru/O6Y9N8J6F
https://m.edsoo.ru/Y5O7H6D2I
https://m.edsoo.ru/V0D1G9X1Z
https://m.edsoo.ru/R2L7I3I0C

IJIOCKOCTEN

19

[TapamienpHbIe IpsIMBIE U
IUIOCKOCTU: apaJljielIbHbIe
CCUCHUA

https://m.edsoo.ru/USA8B2N7D

20

[TapamienpHbIe IpsIMBIE U
TUIOCKOCTH: PACUET
OTHOIIIEHUI

https://m.edso00.ru/G2F7Q7M3l

21

[TapamiensHbIE IPSIMBIE U
IUIOCKOCTH: YIJIBI MEXIY
CKpCIIUBAOIIUMHUC ITPAMBIMUA

https://m.edsoo.ru/H5N8Q7D4F

22

[lepnenqukynsipHbIE IPSMBIE U
TJIOCKOCTH: CTaHAApTHHIE
napbl NePIeHIUKYIIPHBIX
IJTIOCKOCTEMN U MPSMBIX,
CUMMETPUU MHOTOTPAaHHHUKOB

https://m.edsoo.ru/M6EOE9A1]

23

[lepnieniukynspHbie MPsIMbIE U
IJIOCKOCTH: TEOpEMa O TpeX
MePIEeHIUKYIIApax

https://m.edsoo.ru/Z0B5T4K4Y

24

[lepnieniuKynspHbIC MPSIMBIE U
IJIOCKOCTH: BBIUUCIICHUS JUIUH
B MHOTOTPaHHUKAX

https://m.edso0.ru/S616Z2N2V

25

[ToBTOpEHUE: TUIOMIAIM
MHOTOYTOJILHUKOB, (DOPMYITBI
JUTS TIIOMAACH, COOOpaxeHuUs
moaoous

https://m.edsoo.ru/M8Y7R6C9P

26

HOBTOpCHI/ICI iomaau

https://m.edso0.ru/P303B9P5Y



https://m.edsoo.ru/U8A8B2N7D
https://m.edsoo.ru/G2F7Q7M3I
https://m.edsoo.ru/H5N8Q7D4F
https://m.edsoo.ru/M6E0E9A1J
https://m.edsoo.ru/Z0B5T4K4Y
https://m.edsoo.ru/S6I6Z2N2V
https://m.edsoo.ru/M8Y7R6C9P
https://m.edsoo.ru/P3O3B9P5Y

MHOTOYT'OJIbHUKOB, (hOpMYITbI
JUTSI TUTIOIIA/IeH, COOOpaKeHus
oao0us

27

[ToBTOpenue: mionaau
MHOTOYT'OJILHUKOB, (DOPMYITBI
JUTSI TUTOIIA/IeH, COOOpaKeHus
noaoous

https://m.edso0.ru/J3S0D8G8L

28

IImomany ceuenni
MHOTOTPAaHHUKOB: TUIOIIIA T
MMOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHHUSI 110 100Ut

https://m.edso00.ru/T9A2X9T70

29

IImomany ceuennit
MHOTOTPaHHUKOB: TUIOIIA TN
MMOBEPXHOCTEH, pa3pe3aHusi Ha
Y4aCcTH, COOOPaKEHHUSI 1101001t

https://m.edsoo.ru/N3G5E2Q3L

30

KontponbHas padoTa
"[ToBTOpEeHUE:
MHOTOTPaHHUKH, CEUYCHUS
MHOTOI'PaHHUKOB"

https://m.edsoo.ru/H9J2P1A4]

31

O0BéM Tenna. O0bEM
PSIMOYTOJIBHOTO
napajuieenuieia

https://m.edsoo.ru/J517C2D2E

32

3agaun 00 yABOEHUH Ky0a, O
KBajparype Kyoa; o
TPUCEKLUH yria

https://m.edso00.ru/0O0J1R6V3X

33

CrepeoMeTrprueckue 3aaauu,
CBSI3aHHBIE C 00OBEMOM

https://m.edsoo.ru/T1F1D116C



https://m.edsoo.ru/J3S0D8G8L
https://m.edsoo.ru/T9A2X9T7Q
https://m.edsoo.ru/N3G5E2Q3L
https://m.edsoo.ru/H9J2P1A4J
https://m.edsoo.ru/J5I7C2D2E
https://m.edsoo.ru/O0J1R6V3X
https://m.edsoo.ru/T1F1D1I6C

IIPSIMOYT OJIbHOTO
napajuiesenumnesa

34

[Ipuxknagnsie 3a1a4u,
CBSI3aHHBIE C BEIYMCIICHUEM
00BEMa IPSIMOYT OJIBHOTO
napaJiesienunea

https://m.edsoo.ru/P6USYIM1E

35

OO6BEM MpsAMOI TPU3MBI

https://m.edso0.ru/L3X905V8M

36

CrepeomeTpuiecKue 3a/1au,
CBSI3aHHBIE C BEIYMCIICHUEM
00BEMOB MPSAMOI TPU3MBI

https://m.edsoo.ru/M6VOH8Y7R

37

[Tpuknagnsie 3am1ayu,
CBsI3aHHbBIE C 00BEMOM MPSAMOI
IIPU3MBI

https://m.edsoo.ru/M2E50416V

38

Brruucienue 00EMOB TeI C
TIOMOTIBIO OTIPENIETIEHHOTO
uHTerpayia. O0bEM HAKJIOHHOM
MIPU3MBI

https://m.edsoo.ru/V6D1P3R5V

39

Brruncnenue 00bEMOB Tel ¢
MTOMOIIBIO OTIPEAETEHHOTO
unTerpana. O6bEM MupaMu/Ibl

https://m.edsoo.ru/L8T5DOMS8R

40

dopmyrna 00bEMa MUPaMUIBIL.
OTtHoieHue 00bEMOB
MUpaMUJI ¢ OOIIUM YTIOM

https://m.edsoo.ru/S4P1G4P6H

41

®opmyna 00bEMa MUPaMHUIBL.
OtHoueHue 06beMOB
NUpaMuJ ¢ OOIIUM YIIIOM

https://m.edsoo.ru/I5U3A1X0B



https://m.edsoo.ru/P6U5Y9M1E
https://m.edsoo.ru/L3X9Q5V8M
https://m.edsoo.ru/M6V0H8Y7R
https://m.edsoo.ru/M2E5Q4I6V
https://m.edsoo.ru/V6D1P3R5V
https://m.edsoo.ru/L8T5D0M8R
https://m.edsoo.ru/S4P1G4P6H
https://m.edsoo.ru/I5U3A1X0B

42

CrepeomeTrpuieckue 3a/1auu,
CBSI3aHHBIE C 00BEMaMU
HAaKJIOHHOM IIPU3MBI

https://m.edso0.ru/S2M5U3G0K

43

CrepeomeTpuiecKue 3a/1auu,
CBSI3aHHBIE C 00BEMaMU
A PAMHTBI

https://m.edso0.ru/L6U20Q6S8K

44

[IpuknanHele 3aga4u 110 TEME
"O0BEMEBI Ten", CBI3aHHEIC C
00BEMOM HAKJIOHHON TIPU3MBI

https://m.edso0.ru/G2P3V6P4C

45

[IpuknagHeie 3a1a4u MO TEME
"O0BEMEI Ten", CBI3aHHEIE C
00BEMOM MUPaMU/IBI

https://m.edso00.ru/O3HIB7 X4V

46

[Ipumenenne 0ObEMOB.
Brrauciienue pacctostHus 10
TUTOCKOCTH

https://m.edsoo.ru/FOA1LT6F3Z

47

Kontponbras padota "O0bEM
MHOTOrpaHHukKa"

https://m.edsoo.ru/F3G2U1F6N

48

Huwmaapudeckas
MMOBEPXHOCTh, 00pasyromue
HWIMHAPUYECKON
MMOBEPXHOCTH

https://m.edsoo.ru/B2R8N4E5X

49

Hunuuap. [Ipsamoit kpyrosoi
umuaap. [Tnomanp
MMOBEPXHOCTU LUIUHIPA

https://m.edsoo.ru/17VV3W0V1B

50

Konuueckasi moBepXHOCTb,
oOpa3ymolire KOHUIeCKOU

https://m.edso0.ru/Z705V5F0T



https://m.edsoo.ru/S2M5U3G0K
https://m.edsoo.ru/L6U2Q6S8K
https://m.edsoo.ru/G2P3V6P4C
https://m.edsoo.ru/O3H9B7X4V
https://m.edsoo.ru/F0A1T6F3Z
https://m.edsoo.ru/F3G2U1F6N
https://m.edsoo.ru/B2R8N4E5X
https://m.edsoo.ru/I7V3W0V1B
https://m.edsoo.ru/Z7O5V5F0T

nosepxHoctu. Konyc

51

Ceuenue KOHYyca TIIOCKOCTBIO,

MapaieaIbHOM IIOCKOCTH
OCHOBaHUA

https://m.edsoo.ru/A1P1E8Z1V

52

VY ceu€HHbIi KOHYC.
N3006pakeHne KOHyCOB U
YCEUEHHBIX KOHYCOB

https://m.edsoo.ru/D411B1K1X

53

[Tnomans 6oxoBOM
MOBEPXHOCTH U MOJHOU
MMOBEPXHOCTH KOHYCa

https://m.edsoo.ru/A2N3J7D2Z

54

[Tmomane GoxoBOM
MOBEPXHOCTH U MOJHOU
IMOBEPXHOCTH KOHYCa

https://m.edsoo.ru/A0VOI5SL1K

55

CrepeomeTpuyeckue 3a1auu
Ha JI0Ka3aTelIbCTBO U
BBIYHCIICHUE, IOCTPOCHUEM
CeueHUH MUIMHJpPA, KOHYCca

https://m.edsoo.ru/O9U9S1J0E

56

CrepeoMeTrpuueckue 3aaadu
Ha JI0Ka3aTelIbCTBO U
BBIYHCIICHUE, IOCTPOCHUEM
CeUeHUH MUIMHIpPA, KOHYCa

https://m.edsoo.ru/J5U0H2A2M

57

[Ipuknagaeie 3a1a9H,
CBSI3aHHBIE C WJIMHIPOM

https://m.edso0.ru/Z900X4X9Z

58

[Ipuknanueie 3anauw,
CBSI3aHHBIE C LIJIMHIPOM

https://m.edsoo.ru/U4W2D1N4Y

59

Coepa u map

https://m.edsoo.ru/D2M8Q1Q9M



https://m.edsoo.ru/A1P1E8Z1V
https://m.edsoo.ru/D4I1B1K1X
https://m.edsoo.ru/A2N3J7D2Z
https://m.edsoo.ru/A0V0I5L1K
https://m.edsoo.ru/O9U9S1J0E
https://m.edsoo.ru/J5U0H2A2M
https://m.edsoo.ru/Z9O0X4X9Z
https://m.edsoo.ru/U4W2D1N4Y
https://m.edsoo.ru/D2M8Q1Q9M

60

[Mepeceuenue chepsl 1 mapa ¢
IJIOCKOCTBIO. Kacanue mapa u
cdepbl TUIOCKOCThI0. By u
n300pakeHue mapa

https://m.edso00.ru/Q0V2D9T2C

61

[lepeceuenwue cdepsl u mapa ¢
IJI0CKOCThIO. Kacanue mapa u
cdepsl II0CKOCThI0. Bua u
n300paxkeHue mapa

https://m.edso0.ru/T1S7U4C8E

62

VYpasuenue chepsl. [nomanp
cdepsl 1 e€ yactei

https://m.edsoo.ru/O4A7V3I3L

63

CummMmetpus cdepsl 1 mapa

https://m.edsoo.ru/M1U5L5B8Z

64

CrepeomeTpuyeckue 3a1auu
Ha JI0Ka3aTelIbCTBO U
BBIYHCIICHHUE, CBSI3aHHBIE CO
cdepoit u mapowm,
MOCTPOCHUEM UX CEUCHUH
IJIOCKOCTBIO

https://m.edsoo.ru/A7L8S8UGE

65

CrepeoMeTpHUYECKHE 3a1aun
Ha JI0OKa3aTeIbCTBO U
BBIUMCIICHUE, CBS3aHHBIC CO
cdepoii u mapowm,
MOCTPOCHUEM UX CCUCHUI
IUIOCKOCTBIO

https://m.edsoo.ru/F8W7Q8M8S

66

[MpuknanHblie 3a1a4u,
CBsI3aHHBIE CO chepoil u
1apomM

https://m.edso0.ru/POT2G5X0D

67

HOBTOpeHI/ICI OKPY’XKHOCTBH Ha

https://m.edsoo.ru/F9C9G7ALV



https://m.edsoo.ru/Q0V2D9T2C
https://m.edsoo.ru/T1S7U4C8E
https://m.edsoo.ru/O4A7V3I3L
https://m.edsoo.ru/M1U5L5B8Z
https://m.edsoo.ru/A7L8S8U6E
https://m.edsoo.ru/F8W7Q8M8S
https://m.edsoo.ru/P0T2G5X0D
https://m.edsoo.ru/F9C9G7A1V

IIJIOCKOCTH, BBIYMCIICHUA B
OKPY)KHOCTI/I, CTaH,ZIapTHI)IG
noaoous

Paznmunsnie KOM6I/IHaIII/II/I TCII

68 https://m.eds00.ru/M9X1Y9C1M
BpaHleHI/Iﬂ Hu MHOFOFpaHHI/IKOB
3ana o teMme "Tema

69 AT IO TEM g H" https://m.edsoo.ru/N4BOF4R3E
HOBCpXHOCTI/I BpaHICHI/IH
3ana o teme "Tema

70 AT TIO TEM g H" https://m.edsoo.ru/A6W6V5B7D
HOBerHOCTI/I BpaHIeHI/ISI
Kourpoassas padora "Tena

71 HHRSHEEAS pabot "H 1 https://m.edso0.ru/Y9Q1P8DG6A
HOBerHOCTI/I BpaHIeHI/ISI
O0Bé a. Teopema 00

72 1),_ M ITHUTHHAD pem https://m.edsoo.ru/S4D1E8J7S
00BbEME MPSAMOTO IJIMHIPA
Brraucienrue 00bEMOB TEI C

73 MTOMOTIIBIO OTIPEIETIEHHOTO https://m.edso0.ru/G2P3E3T9N
nHaTerpayia. O6bpEM KOHYCa
IT 0 I I

74 JTOTIAII DOKOBOM H HOHOU https://m.edsoo.ru/H0Z3J5B0L
MMOBEPXHOCTH KOHYCa
CrepeoMeTpHUCCKUE 3a/1a4H,

75 CBSI3aHHBIE C BEIYUCIICHUEM https://m.edsoo.ru/ROB3L5Q3H
00BEMOB IHITMH]IPA, KOHYCa
[IpuknamHbie 3a1a4M 110 TEME

76 "OO0BEMBI U ILIOLIAIN https://m.edso0.ru/GOM9N4VIR
noBepxHocren ten"
0688

77 HEM IIapa i HapoBoro https://m.edsoo.ru/USE8V1S8K

cektopa. Teopema 06 06BEME



https://m.edsoo.ru/M9X1Y9C1M
https://m.edsoo.ru/N4B0F4R3E
https://m.edsoo.ru/A6W6V5B7D
https://m.edsoo.ru/Y9Q1P8D6A
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https://m.edsoo.ru/G2P3E3T9N
https://m.edsoo.ru/H0Z3J5B0L
https://m.edsoo.ru/R0B3L5Q3H
https://m.edsoo.ru/G0M9N4V9R
https://m.edsoo.ru/U8E8V1S8K

mapa. [Inomans chepsr.
CrepeomeTpuiecKue 3a/1auu,
CBA3aHHBIC C BBIYUCIICHUEM
00BEMOB 11apa, MapoBOTO
CErMEHTA U IIAPOBOTO CEKTOPa

78

[IpukmagHele 3aqa4n 10 TEME
"O0BEMBI Ten", CBI3aHHEIC C
00BEMOM I1apa U IJIOIIA/IBIO
chepnl. COOTHOIIIECHUS MEXKTY
IIJIOIIAIIMH [TOBEPXHOCTEN U
00BEMaMHU TOI0OHBIX TEI

https://m.edsoo.ru/F2B9V6K3V

79

[TonoOHbIe Tema B
npoctpanctse. 3meHnenune
00béMa mpu o100 u.
CrepeomeTpuyeckue 3a1auu,
CBSI3aHHBIE C BHIYHCICHUEM
00BEMOB Ten U MIoaaen
MOBEPXHOCTEM

https://m.edso0.ru/Y7S7CONOM

80

KontposnbHas padoTa
"I[Lnomany moBepXHOCTH U
00BEMBI KPYTJIBIX TET"

https://m.edsoo.ru/E7Y1D1J8F

81

JIBUKEeHHs IPOCTPAHCTBA.
OtoOpakenus. JIprxeHus u
paBeHcTBO Quryp. Oduue
CBOWCTBA JBWKECHUM

https://m.edso0.ru/P8X9Y9KON

82

Bunel nBmkeHuit:
MapaJuiebHbIN IIEPEHOC,

https://m.edsoo.ru/F5A906K6N



https://m.edsoo.ru/F2B9V6K3V
https://m.edsoo.ru/Y7S7C0N0M
https://m.edsoo.ru/E7Y1D1J8F
https://m.edsoo.ru/P8X9Y9K9N
https://m.edsoo.ru/F5A9O6K6N

LIEHTpaJIbHasl CHMMETpU,
3epKaJIbHasi CAMMETpHS,
IIOBOPOT BOKPYT NPSIMOM

83

[IpeoOpazoBanwmst MOO0MSL.
[Tpsimast u cepa Diinepa

https://m.edsoo.ru/X0U1R7EOM

84

I'eomerpuueckue 3agaun Ha
IMPUMCHCHUC JIBUKCHUSA

https://m.edsoo0.ru/Y0Z4M4Q3N

85

KonTtponsHas pabora
"BekTops! B mpocTpancTse"

https://m.edsoo.ru/L9T1Y8E7S

86

O6o06maromiee nopropeHue 11
MOHSTUH U METOJIOB Kypca
reomerpun 10—11 knaccos,
CUCTEMaTHU3alUsl 3HAHUN:
"[TapannenbHOCTh TPSAMBIX U
IJTOCKOCTEN B MpocTpaHcTBe"

https://m.edso00.ru/O711L7S8D

87

O6o6matomee moBroperue 11
MOHATHI U METOJIOB Kypca
reomerpun 10—11 knaccos,
CUCTeMAaTH3allMsl 3HAaHHIA:
"Bektopsl B npocTpancTse"

https://m.edsoo.ru/Z0T217VIN

88

Oo6o6matomee moroperue 11
MOHATHI U METOJIOB Kypca
reometrpun 10—11 knaccos,
cUCTeMaTH3allus 3HaHUM:
"BekTopsl B npocTpaHcTBE"

https://m.edso0.ru/X1L4M9T7S

89

O6o6m1aromniee noropenue 11
MOHSTHI ¥ METOJIOB Kypca

https://m.edsoo.ru/L8B7K5P7L



https://m.edsoo.ru/X0U1R7E0M
https://m.edsoo.ru/Y0Z4M4Q3N
https://m.edsoo.ru/L9T1Y8E7S
https://m.edsoo.ru/O7I1L7S8D
https://m.edsoo.ru/Z0T2I7V9N
https://m.edsoo.ru/X1L4M9T7S
https://m.edsoo.ru/L8B7K5P7L

reometpun 10—11 xmaccos,
CUCTEeMaTU3alrs 3HaHW:
"O6pemM MHOTOTpaHHUKA"

90

O6o6m1aromee mosropenue 11
MOHATUH U METOJIOB Kypca
reometpun 10—11 xmaccos,
CUCTEeMaTU3als 3HaHWI:
"O6beM MHOTOrpaHHuKa"

https://m.edso00.ru/A8T9G9D2P

91

O6o06maromiee nopropeHue 11
MOHSTUN U METOJIOB Kypca
reomerpun 10—11 knaccos,
CHCTEeMaTH3aI1s 3HAHUI:
"[lnomany moBEpXHOCTH U
00BEMBI KPYTIBIX TEN"

https://m.edsoo.ru/D2R2A7N5Y

92

O6o6matomee moBroperue 11
MOHSTUH U METOJIOB Kypca
reometrpun 10—11 knaccos,
CHCTEMAaTU3alMs 3HAHMIA:
"[Lnomany moBepXHOCTH U
00BEMBI KPYTJIbIX TEN"

https://m.edsoo.ru/GOH6WSL1I

93

HroroBas koHTposbHAs paboTa

https://m.edsoo.ru/A2T8K400H

94

HroroBas koHTposbHas paboTa

https://m.edsoo.ru/P6R5P8U7U

95

[ToBTOpEHME, 000OIICHNE 1
CHCTEMAaTU3alNsA 3HAHUHI

https://m.edso0.ru/C7F7Y3Z6K

96

Hctopus pa3BuTHs
CTEpPEOMETPUN KaK HAyKH U €€
POJIb B pa3BUTHH

https://m.edsoo.ru/ROCOESD10



https://m.edsoo.ru/A8T9G9D2P
https://m.edsoo.ru/D2R2A7N5Y
https://m.edsoo.ru/G0H6W8L1I
https://m.edsoo.ru/A2T8K4O0H
https://m.edsoo.ru/P6R5P8U7U
https://m.edsoo.ru/C7F7Y3Z6K
https://m.edsoo.ru/R0C0E8D1O

COBPCMCHHBIX NMHXXCHCPHLIX U
KOMIIBIOTCPHBIX TEXHOJIOT Uil

97

Hcropus pazsutus
CTEPEOMETPUU KaK HAYKU U €€
pOJb B pa3sBUTUU
COBPEMEHHBIX HHIKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

https://m.edsoo.ru/M8M4H1Y2T

98

Hcropus pazsutus
CTEPEOMETPUU KaK HAYKU U €€
pOJb B pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTUI

https://m.edso0.ru/R9S5Y2Y7D

99

Uctopus pazputus
CTEpEOMETPHUM KaK HAYKH U €€
pOJIb B pa3BUTUHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTUI

https://m.edsoo.ru/USL3A9HS8I

100

Uctopus pa3zButus
CTepEOMETPUH KaK HAyKH U e
POJIb B Pa3BUTUU
COBPEMEHHBIX HH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

https://m.edsoo.ru/A7M5S2P5M

101

Uctopus pa3zButus
CTepEOMETPUH KaK HAyKH U €€
POJIb B pPa3BUTUU
COBPEMEHHBIX HHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTUI

https://m.edsoo.ru/I9P7L3W5R



https://m.edsoo.ru/M8M4H1Y2T
https://m.edsoo.ru/R9S5Y2Y7D
https://m.edsoo.ru/U8L3A9H8I
https://m.edsoo.ru/A7M5S2P5M
https://m.edsoo.ru/I9P7L3W5R

Hcropus passutus
CTEPEOMETPUU KaK HAYKU U €€

102 POJIb B pa3BUTUHU 1 https://m.edso0.ru/G3Y5W3Z0B
COBPEMEHHBIX HHXCHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTHIA
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME



https://m.edsoo.ru/G3Y5W3Z0B




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KIIACC
Kon .
IIpoBepsiemble MpeaAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpOBePsIEMOro .
00pa3oBaTeIbHOI MPOrpaMMBbl CpeIHEro oo1ero 06pa3oBaHus
pe3yJbTaTa
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IpsAMasi, INIOCKOCTb
79 [TpuMeHsATh aKCHOMBI CTEPEOMETPUH U CIICACTBUS U3 HUX MPH PEIICHUN
' reOMETPUYECKUX 3a1a4
73 OmnepupoBaTh MOHATHUSMH: TAPaUIEIBHOCTh M TEPIEHAUKYISIPHOCTD
' MPSAMBIX H TUIOCKOCTEN
74 KnaccnumnmpoBaTh B3aMMHOE PacIoIOKEHHE TPSMBIX H TUIOCKOCTEH B
' MPOCTPAHCTBE
OmnepupoBaTh MOHATHIMU: IBYTPAaHHBIN YroJl, TPAaHU JIBYPAaHHOTO YIJIa,
7.5 pedpo IBYrpaHHOTO yrjla, JMHEHHBIM YroJl JBYTpaHHOTO yria,
rpajycHas Mepa JABYTPaHHOTIO yria
76 OnepupoBaTh MOHATHSMU: MHOTOTPAHHUK, BBIMTYKIIBIH M HEBBITYKJIBIH
' MHOTOI'PaHHUK, 3JIEMEHTBl MHOTOT'PaHHUKA, IPAaBUJIbHBIA MHOTOI'PaHHUK
77 Pacnio3HaBaTh OCHOBHBIE BUJBI MHOTOI'PaHHHMKOB (IIMpamuja, MpU3Ma,
' MPSIMOYTOJIBHBIN MMapajuIesienuIie1, Kyo)
KnaccupunupoBaTb  MHOIOIpaHHMKM, BbIOMpass OCHOBaHMs — JAJIs
78 kinaccuukanuy  (BBIIYKJIBIE W HEBBINYKJIblE  MHOTOTPaHHUKH,
' [IPaBUJIbHBIE MHOTOTPAaHHUKH, INpPsAMblE U HAKIOHHbIE IPU3MBI,
napasJiesIenuIe bl)
79 OnepupoBaTb HOHATHSAMHU: ceKymiast IUIOCKOCT, ceueHue
' MHOTOI'PaHHUKOB
710 OOBACHATh NPUHLUMIIBI  TOCTPOEHUS CEUEHHMH MHOTOTPAHHUKOB,
' UCIOJb3ysl METOJ CIIE0B
CtpouTh ce4eHUs MHOTOIPAaHHMKOB METOJIOM CJI€I0B, BBIIOJHSATD
7.11 (BBIHOCHBIE) IUIOCKME YEPTEKU U3 PHUCYHKOB MPOCTHIX OOBEMHBIX
¢buryp: Buj cBepxy, cOOKy, CHU3Y
Pemate 3amaun Ha HaX0X/I€HHE T€OMETPUUYECKUX BEJIMYMH M0 0Opa3nam
WIM alropuTMaM, NMPUMEHssS M3BECTHbIE AHAJIMTHYECKUE METOJbl NP
7.12 pelIeHNH CTaHJApTHBIX MAaTeMaTHYeCKUX 3a7ady Ha BBIYHMCICHHE

paCCTOHHI/Iﬁ MCXKAY ABYMS TOYKAMH, OT TOYKH HO HpHMOﬁ, OT TOYKHUIO
TIOCKOCTH, MCKAY CKPCIINBAOIUMHUCA MMPAMBIMHA




7.13

Pemrate 3ala4ui Ha HaXOXKJACHUC I'COMCTPUICCKHUX BCIIMYUH I10 06pa3uaM
W aJIroputMam, MPpUMCHASA HM3BCCTHBIC aHAJIUTUYCCKUC MCETOIbI IIPU
PCIICHHUU CTAHAAPTHBIX MAaTCMATUUYCCKUX 3aJla4 Ha BBIYHUCJICHUC YIJIOB
MCKAY CKpCIIUMBAIOIIMUMUCA IPAMBIMH, MCKIOY Hp?[MOfI " ITJIOCKOCTBIO,
MCKAY IIJIOCKOCTAMU, ABYT'PAHHBIX YI'JIOB

7.14

Boerancnare 00bEMBI M IUIOIIAAM TIOBEPXHOCTEH MHOTOTPAHHUKOB
(mpu3zma, THpamMuIa) C  OpuMEHeHHeM  (GOpMYN,  BBIYHCIATH
COOTHOIIIEHUS MEXY TUIOIIASIMHA TOBEPXHOCTEH, 00bEMaMU MOJ0OHBIX
MHOTOTPaHHUKOB

7.15

OnepupoBaTh NOHATUSMHU: CUMMETPUSI B IPOCTPAHCTBE, LEHTP, OCb U
IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U IJIOCKOCTh CHMMETPUU (PUTYPHI

7.16

W3Bnekarb, npeoOpa3oBbIBaTh M HHTEPHPETUPOBATH HH(GOPMAIUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (uUrypax, MpeICTaBICHHYIO Ha
YEepTekax U PUCYHKAX

7.17

[IpumensTh reomeTpudeckue (GaxKThl JUIsl pEHICHUS CTEPEOMETPUUECKUX
3a/1a4, MPEANOJararoliuX HECKOJIBKO IIAaroB PEIICHHs, €CIU YCIOBHS
MIPUMEHEHHUS 3a/1aHbI B sIBHOU (hopme

7.18

[IpuMeHATs mNpocTeiline NpOrpaMMHBIE CpPEACTBA M AJIEKTPOHHO-
KOMMYHHKAI[MOHHBIE CHCTEMBI TP PEILIEHUH CTEPEOMETPUYECKUX 33129

7.19

[IpuBoauTH IpUMEpPHl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEW B IpUpOJIE U
YKU3HHU, PAcIlO3HABATh MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE

7.20

[IpumeHsATH MONyuYEeHHBIE 3HAHHWA HA TPaKTUKE: aHAIU3HPOBATh
peasibHbIE CUTyallud M MPUMEHSATh W3YYEHHbIE MOHSTHUS B IpoLecce
MOKMCKA pEIIeHUS MaTeMaTHU4ecKu CQPOpPMYIUPOBAHHON MPOOIEMBI,
MOJIETTUPOBaTh peajbHbIe CUTYaIlMH Ha SI3bIKE T€OMETPUH, UCCIEA0BATh
MOCTPOCHHBIE MOJIETM C HMCIOJIb30BAHUEM T'€OMETPUYECKHX MOHATUN U
TeopeM, anrmapara aireopsl, pelars IPaKTUUECKUe 3a/1a4M, CBSI3aHHbIE C
HAXO0X/IEHUEM T€OMETPUYECKUX BETUYHH

11 KIIACC

Kox
NpoBEPSIEMOTr0
pe3yabTaTa

IIpoBepsiemble NpeAMeTHDbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJLHOM NPOrpaMMbl CpeHEro o01ero od0pa3oBanusi

6

I'eomerpus

6.1

OnepupoBaTh MOHATUSAMH: HUAJTUHAPUYECKAS MOBEPXHOCTb,
oOpa3yolye HUIMHAPUYECKOH TMOBEPXHOCTH, LHUIWUHIAP, KOHUYECKas
MOBEPXHOCTh, O00pa3ylolie KOHHYECKONW TMOBEPXHOCTH, KOHYC,
chepuueckas MOBEPXHOCTh




6.2 PacniosnaBars Tena BpaiieHus (IIMHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CIIOCOOBI MOJTYYSHHUS TEJl BPALLICHHS
6.4 KrnaccuduimpoBars B3auMHOE pacroioskeHue cepbl U MI0CKOCTH
OnepupoBaTh MOHATUSMHU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA,
6.5 BBICOTA CETMEHTA, IapOBOM CJIOW, OCHOBAHHE IIAPOBOTO CIIOSI, BHICOTA
IIAPOBOTO CJIOSI, IIIAPOBOM CEKTOP
6.6 Berumcnate 00bEMBI M IUIOMAAM TMOBEPXHOCTEH TEN BpaIICHUS,
' T€OMETPUYCCKUX TeJl C MPUMEHEHHEM (popmyIt
OnepupoBaTh TOHATUSMHU: MHOTOTPAHHHWK, BIUCAHHBIA B chepy wu
6.7 OTIMCaHHBIN 0K0JI0 cdepsl, cdhepa, BIMCAaHHAS] B MHOTOTPAHHUK WJIH TEJIO
BpAaIICHUS
6.8 BBIYHCIATE  COOTHOMICHUS MEXAYy TIUIOIIAIIMH TOBEPXHOCTEH U
’ 00BEMaMU IOJOOHBIX TEI
6.9 N300paxkats n3ydaeMble (GUTYPBI OT PYKH U C MPUMEHEHUEM MPOCTHIX
' 4epTEKHBIX HHCTPYMEHTORB
BeITIOJTHATE  (BBIHOCHBIC) TUIOCKHE YEePTSKH W3 PHCYHKOB TPOCTHIX
6.10 00BEMHBIX (QUTYp: BUI CBEpPXY, COOKY, CHH3Y; CTPOUTH CEUCHHUS T
BpAaIICHUS
W3Bnekatb, MHTEPIPETUPOBATh M MPEOOpPa3OBBIBaTH WHOOPMAIMIO O
6.11 MPOCTPAHCTBEHHBIX TEOMETPUYCCKUX (HUTYypaX, MPEACTABICHHYIO Ha
YepTekKax U pUCYHKaX
[IpuMensTh TeoMeTpudecKrue (PaKThI IJIs1 PEIICHUS CTEPEOMETPHIECKUX
6.12 3a/1a4, TMPEANOJIararoIiuX HECKOJIPKO IIaroB PEIICHHs, €CIU YCIOBH
PUMEHEHHUS 3a/1aHbl B SBHOU (hopme
6.13 OnepupoBaTh MOHIATHEM: BEKTOP B IPOCTPAHCTBE
BrIMOMHATE JEHCTBUS CIOKEHHUSI BEKTOPOB, BBIYMTAHUS BEKTOPOB U
6.14 YMHOXXEHHUSI BEKTOpAa Ha YHUCJIO, OOBSICHATH, KAKMMH CBOWCTBAMHU OHH
o0amaroT
6.15 [IpuMeHsTh MpaBWIIO NapaAJIJICIICIIUIICAA ITPH CIIOKEHUH BEKTOPOB
OnepupoBaTh TMOHATHUSIMH: JIEKAPTOBBI KOOPAWHATHI B IPOCTPAHCTRBE,
6.16 BEKTOP, MOJAYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
' yrol MeXAy BEKTOpaMH, CKaJIIpHOE IMPOU3BEIECHUE BEKTOPOB,
KOJUTMHEAPHbIE U KOMITJIAHAPHBIE BEKTOPHI
Haxonuth cymMMy BEKTOpPOB M MPOW3BEACHHE BEKTOpPa HAa YMCIO, YTOJ
6.17 MEX1y BEKTOpPaMH, CKaJIIPHOE MPOU3BEJCHHE, pAaCKIaIbIBaTh BEKTOP MO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM
6.18 3amaBaTh IVIOCKOCTh YPaBHEHUEM B JIEKapPTOBOI cHCTeMe KOOpAUHAT
6.19 Pemare mpocTeifiiiue reoMeTpuyecKHe 3adauyd  Ha TPUMEHEHUE

BCKTOPHO-KOOPANHATHOT'O MCTO A




6.20

Pemrate 3aJa4d Ha J0Ka3aTCJIbCTBO MAaTCMAaTHYCCKUX OTHOIICHUN H
HaXO0XXJACHUC I'COMECTPUYCCKUX BCINYHH I10 o6pa3uaM HJIK aJITOpUTMaM,
IIPpUMCHSA HU3BCCTHBIC MCTO/bIL nmpu peIICHUN CTaHAAPTHBIX
MaTCMaTHYCCKHX 3ada4

6.21

[IpuMeHATs mNpoCTEMIIME IPOrpaMMHBIE CpPEACTBA M JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHCTEMBI IIPHU PELICHUU CTEPEOMETPUYECKUX 3a1a4

6.22

[IpuBOIUTE IPUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEH B IIPUPOJE U
JKU3HH, PACIIO3HABATH IIPOSBIICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE

6.23

[IpumeHsATh MOJNyuyeHHBIE 3HAHWA HA TPAKTUKE: aHAJIU3HPOBATh
peayibHblE CUTYyallud WU NPUMEHATh W3YYEHHbIE MOHITHUSI B IpoLEecce
MOMCKA peIIeHUs] MaTeMaTHYecKd CQPOPMYIUPOBAHHON MPOOIEMBI,
MOJIEIIMPOBATh pEalbHbIE CUTYyalluN HA SI3bIKE T€OMETPHUH, UCCIEA0BATh
IIOCTPOEHHBIE MOJIEIN C UCIOJIB30BAHUEM T'€OMETPUYECKUX NMOHATUN U
TeopeM, afrmapara anreOpsl, pelaTh IpakKTUYECKUe 3a]1aul, CBSI3aHHbIE C
HaX0XJICHUEM T'€OMETPUUYECKUX BETNUHH




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Koxa

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

7

I'eomerpus

7.1

OcHOBHBIE TIOHSATHS CTepeoMeTpuu. Touka, TpsiMasi, MIOCKOCTh, MPOCTPAHCTBO.
[Tonatue 00  aKCMOMAaTHMYECKOM  TOCTPOCHHU  CTEPEOMETPUHU:  AKCHOMBI
CTEPEOMETPHUH U CIICICTBUS U3 HUX

7.2

B3auMHOe  pacmonokeHue TpsAMBIX B NIPOCTPAHCTBE:  IE€pECEKaroluecs,
napajulefibHble W CKpeluBaromuecs npsimble. [lapamienbHocTh NOpSAMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE: TMapaieibHble TpsIMble B  IPOCTPAHCTBE,
MapajuIebHOCTh TPEX MPSIMBIX, MapalieIbHOCTh MPSAMOM M IUIOCKOCTH. YTJIBIC
COHAINpPABJICHHBIMH CTOPOHAMH, Yrojll MeEXKAy TMpsSMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEN: MapajuleNbHble INIOCKOCTH, CBOMCTBA MapaslIebHbIX
mwiockoctel. Ilpocreiie npocTpaHcTBEHHbIE (DUTYpBI Ha IMIIOCKOCTHU: TETPadp,
KyO, napajjienenures], IoCTpOeHUEe CeUeHHH

7.3

[lepnieHIUKYIApHOCTh MPSAMOW M IUJIOCKOCTH: TEPHEHAUKYISPHbIE MpsSMble B
MPOCTPAHCTBE, MpSAMBbIE MapajjieibHble W MNEePHEHAUKYISIPHbIE K IJIOCKOCTH,
MpPU3HAK MEPIEeHIUKYIIPHOCTH NpPSIMOM M IUIOCKOCTH, TeopeMa O MpsMOi
MEePIEHANKYJISIPHON TJIOCKOCTH. YTJIbl B IMPOCTPAHCTBE: YrOJ MEXAY HPSMOU U
IUIOCKOCTBIO,  JIBYTPAHHBIA  yroji, JIMHEHHBIM  YroJ JBYrpaHHOIO  yIJa.
[lepnieniuKynsAp U HAKJIOHHBIE: PACCTOSHUE OT TOYKU JIO IJIOCKOCTH, PAacCTOSIHUE
OT MPSAMOI1 0 MIOCKOCTH, MPOEKIUs (PUrypsl HA MIIOCKOCTh. [lepneHAuKyIIpHOCTD
IJIOCKOCTEH: MpHU3HAK MEePHEHAUKYISIPHOCTH IBYX IUlockocTed. Teopema o Tpéx
MePIEeHIUKYIIApax

7.4

IlonsaTue MHOI'OI'paHHHUKA, OCHOBHBLIC DJJICMCHTBI MHOTI'OI'PaHHHKA, BBIIIYKIBIC U
HEBBIITYKJIBIEC MHOT'OI'PaHHUKH, pa3BépTKa MHOTI'OI'paHHHKaA. HpmMa: N-yrojabHas
IIpu3Ma, rpaiHd U OCHOBAHUS IIPHU3MBbI, IIPsAMAasA W HAKJIOHHAasA IMPH3MBI, OokxoBasg u
I1I0JIHaA IOBCPXHOCTDb IIPU3MBEI. Hapannenennnez[, HpﬂMOYFOJ’ILHLIfI
mapamiCiaCnmIiica u €ro CBOMCTBA. HI/IpaMI/I,I[aZ N-yrojibHas INHpamMua, IrpaHd U
OCHOBAaHHUC IIUpaMHIbI, OoKOBas M MOJIHAs IOBCPXHOCTDb ITUpPAMUIbI, IIPABUJIbHASA U
yceqéHHasl nmupamMuja. DIIEMEHTBI npuaMbl U  ITHUPaAMHIBL. HpaBI/IHBHHe
MHOTOI'paHHUKU: TOHATHUC NPABUIIBHOTO MHOTI'OTpaHHHKA, NpaBUJIbHAA IIpU3Ma U
IpaBHJIbHag IUpaMuJad, IpaBUJIbHAA TPEYroJibHad IHUpaMHuIa U HpaBI/IJ'IBHHﬁ
TCTpas’ ap, KY6 Hpe,Z[CTaBJ'IeHI/Ie O [MpPaBUJIBHBIX MHOI'OTPpAaHHHUKAX: OKTas’ap,
AOACKAd AP U UKOCAAPYIrue CeueHuns IMPU3MBbI U TMPAMHUIbI

7.5

CI/IMMeTpI/IH B IMPOCTPAHCTBC: CHUMMCETpUA OTHOCUTCIILHO TOYKH, HpﬂMOfI,
IUIOCKOCTH. DJIEMEHTHI CUMMCTPUH B TUPpAMHAX, MTAPAJUICIICTINIICAAX, ITPABUJIIbHBIX




MHOT'OrpaHHUKax

7.6

Bbruncnenue >1eMEHTOB MHOTOTPAaHHHMKOB: pEOpa, auaroHanu, yriel. [lnomans
OOKOBOW TIOBEPXHOCTH U TIOJIHOM TOBEPXHOCTH TMPSMOM MPHU3MBI, IUIONIAIb
OCHOBaHUH, TeopemMa 0 OOKOBOI MOBEPXHOCTHU NpsiMOi npu3Mebl. [Lnomaas 00koBoi
[IOBEPXHOCTH M TIOBEPXHOCTH NPABUIBHOM NHpaMuibl, Te€OpeMa O IUIOIIAIu
yceuénHoil nupamuabl. [lonstue 06 06béme. OObEM NUPaMUIbL, TIPUMBI

1.7

[MTogoGuple Tema B mpocrpaHcTBe. COOTHOMICHHS  MEXAY  IUIOMIQISIMH
MOBEPXHOCTEH, 00bEMaMH MOTOOHBIX TEJ

11 KVIACC

Kox

IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS

6

I'eomerpus

6.1

Hunuaapudeckas MOBEPXHOCTh, 00pa3yrollyue MUIMHAPUYECKON MOBEPXHOCTH,
OChb IWIMHApUYECKOW moBepxHocTH. UumuHap: ocHoBaHuss U  OOKOBas
MMOBEPXHOCTh, 00pa3ymolas u 0Ch, IIIOMIA (b OOKOBOH U MMOJHON MOBEPXHOCTH

6.2

Konnueckass moBepxHOCTb, OOpa3yolne KOHHUYECKON TIOBEPXHOCTH, OCh U
BEpIIMHA KOHHUYECKOW moBepxHOcTU. KoOHyC: OCHOBaHHME U  BEpIIUHA,
oOpasyromass ¥ 0Ch, IUIONIAAh OOKOBOW WM TOJHON TOBEPXHOCTH. Y CEUEHHBIN
KOHYC: 00pa3yrolye U BbICOTa, OCHOBaHMs U OOKOBast IOBEPXHOCTh

6.3

Chepa w map: meHTp, paauyc, IUAMETp, IUIOIIAJb IOBEPXHOCTH Cchephl.
B3anmMHoe pacrnonoxeHnne cepbl U TUIOCKOCTH, KacaTelbHas IMII0CKOCTh K cdepe,
10131 CHephl

6.4

N3o00paxkenue Ten BpalieHUs Ha MIIOCKOCTU. Pa3BépTka HMIMHApPA U KOHYCa

6.5

KOM6I/IHaL[I/II/I TEJI Bpalll€HUSA W MHOI'OI'PAHHHKOB. MHOFOFpaHHI/IK, ONMCaHHBIN
OKOJIO C(bepbl, C(bepa, BIIMCaHHAA B MHOT'OT'paHHUK, HJIM TCJIO BPAalllCHUA

6.6

[Tonsitne 060 06véMe. OcHOBHBIE CBOCTBAa 00BEMOB Ten. Teopema 006 00BEME
MPSIMOYTOJIBHOTO Tapajuienenunena u ciueactsus u3 He€. OO0bEM UWIMHIpA,
koHyca. O0bEM 11apa u miomaas chepbl

6.7

[logoGubie Tema B mpoctpaHcTBe. (COOTHOWIGHUS MEXAY  IUIOMIAISIMHU
MMOBEPXHOCTEH, 00bEMAMH TI0TI00HBIX TEIT

6.8

CeueHns MUJIIMHApAa (napanneano U TCPHCHAUKYIAPHO OCI/I), CCUCHUSA KOHYCa
(HapaJ'IJ'IeJ'ILHOC OCHOBAHHUIO U MMPOXOAAIICC UCPE3 BepH_II/IHY), CCUCHUA 1Iapa

6.9

BeKTOp Ha IIJIOCKOCTU U B IPOCTPAHCTBE. CrnoxxeHrue W BBIUMTAHHE BCKTOPOB.
YMHOXKEHHE BCEKTOpPa Ha 4YHCJIO. Paznoxxenue BCKTOpa I10 TpeM HCKOMILJIaHapHbIM
BCKTOpaM. HpaBI/IJ'IO napajijiejcruIiecaa. Pemenne 3agad, CBsA3aHHBIX C
NMPUMCHCHUCM IIpaBUJI JEeNCTBHIL C BCKTOpaMu

6.10

HpSIMoerJ'ILHaﬂ CUCTCMAa KOOpAWHAT B HNPOCTPAHCTBC. KOOp,Z[I/IHaTLI BCKTOpaA.




[Ipocreiimue 3agaun B KOOpAMHATAX. YTOJd MeExay BekTopamu. CkaiasipHOE
MMPOU3BCIACHUC BCKTOPOB. Brraucnenue YIJI0OB MCKAY MPSAMBIMHU W ITIJIOCKOCTAMMU.
KoopanHaTHO-BEKTOPHBIN METOJI IIPH PELIEHUN F€OMETPUYECKUX 3aa4




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOI'PAMMBI CPEJJHET'O OBIIIET'O OBPA3OBAHUS

Kox
NpoBepPsieMOro
TpedoBaHMs

IIpoBepsiemble TPeOOBAHUS K MPeAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa30BaTe/IbHOI MPOrpaMMBbI cpeIHero
0011ero o6pa3oBaHus

Brnagenne MerogamMm JOKa3aTENbCTB, AITOPUTMAMHU DEIICHHS 3a/1ad;
yMeHHE (QOpMYIUPOBATH U ONEPUPOBATH MOHITHUAMM: OIPENEICHUE,
aKCHOMa, Teopema, CIIEJCTBHE, CBOWCTBO, MPU3HAK, JI0KA3aTEIbCTBO,
PaBHOCHUIBHBIE (bOpMYyIUPOBKY; MIPUMEHSATD UX; YMEHHE
dbopmynupoBaTh 00paTHOE ¥ MPOTHBOTIOJIOKHOE YTBEPKICHHE,
NIPUBOJUTL IIPUMEPBI U  KOHTPIPUMEPBI, HCIOIB30BaTh METOJ
MaTeMaTU4YEeCKOU UHAYKIIUU, IIPOBOAWUTE JOKA3aTCIbHBIC PACCYKIACHUA
npu pPEIICHUA 3aaa4, OILICHUBAThH JIOTUYCCKYIO IpaBUIIBHOCTH
pacCy)KJIeHHH; YMEHHE OIePHpPOBATh MOHATHUSMH: MHOYECTBO,
MOJIMHOXECTBO, OTEpAIMU HaJl MHOKECTBAMH;, YMEHHUE HCIIOIbh30BATh
TEOPETHKO-MHO)KECTBEHHBIN  ammapar il ONHCAaHUS  PeajbHBIX
MIPOIIECCOB | SIBIICHUW M MPH PEHICHUH 3334, B TOM YHCIIE U3 JAPYTHX
y4eOHBIX TMPEIMETOB, YMEHHE OINEPUPOBATH MOHATUAMHU: rpad,
CBSI3HBIN Tpad, AepeBo, MUK, Tpad Ha IUIOCKOCTH; YMEHHUE 3a]aBaTh U
OIHCBIBATh I'padbl pa3IMYHBIMU CIIOCOOAMMU; UCTIOIB30BATh Ipadbl PU

PEIICHNH 3aJa4

VYmenune ONICpHUPOBATH MOHATHUAMMU:. HATYypaJIbHOE 4YHCJIO, LEJI0E YHCIIO,
CTCIICHb C IMCJbIM IIOKAa3aTCJICM, KOPCHb HaTypaHBHOﬁ CTCIICHU,
CTCIICHb C PAallMOHAJIbHBIM IIOKAa3aTCJIEM, CTCIICHL C HeﬁCTBHTeHBHLIM
IIOKa3aTcCJICM, J'IOFapI/I(bM qucila, CHHYC, KOCHHYC U TaHI'CHC
IIPOU3BOJIBHOTO 4YHCJId, OCTAaTOK IIO MOAYJII0, pallMOHAJIBHOC YHUCIIO,
HUppanuoOHaJIbHOC qucio, MHOKECTBaA HATypaJbHBIX, O CIbIX,
padOHAJIbHBIX, JIECTBUTEIBHBIX quceil; yYMCHHC HCIIOJIb30BaTh
IMPU3HAKU OCIIUMMOCTH, HaMEHBIINH O6H.[I/II71 JACITUTC]Ib U HAUMCHBIIICC
06mee KpaTHOC, aJITOPUTM EBknunga IIpu pelICHUN 3a4a4, 3HAKOMCTBO
C Ppas3IMYHbIMA TO3UHHUOHHBIMH CUCTEMAaMU CUYHCJIICHUA; YMCHHC

BBINIOJIHATh BBHIUMCJICHUE 3HAYEHUIN U npeo6pa30BaHI/1;1 BLIpa)KCHI/Iﬁ CcO




CTETIEHSIMH U JorapudmamMu, mpeoOpa3oBaHus APOOHO-PAMOHATBHBIX
BBIPKEHUI; YMEHHUE OINEPUPOBATh MOHITHIMM: MIOCIEN0BATEIbHOCTD,
apupMeTHyecKasi ~ MPOTPEecCUsi,  IeOMETpUYecKas  IpOrpeccus,
OeckoHEYHO YOBIBalOIIas TE€OMETpPUYECKas Iporpeccusi; yMEHHE
3aJaBaTh  IOCJIEJOBATEIBHOCTH, B TOM 4YHUCIE€ C  IOMOIIBIO
PEKyppeHTHBIX  (QOpPMYJI;  yYMEHHE  ONEpUpPOBaTh  MOHATHSIMH:
KOMIUIEKCHOE YHUCIIO, CONPSKEHHBIE KOMIUIEKCHBIE YHCIIA, MOAYJb U
apryMeHT KOMIUIEKCHOrO 4Hcia, ¢popMa 3alUCU KOMIUIEKCHBIX YHCEN
(reomeTpuueckasi, TpUrOHOMETpUUEcKas M airedpandeckas); yMeETb
MIPOU3BOJIUTh apU(PMETHUECKHUE NEUCTBUS C KOMIUIEKCHBIMHU YHCIIaMHU;
NPUBOJUTh  MPUMEPHl  HUCIHOJb30BAHUS  KOMIUIEKCHBIX  YHCET;
ONEPUPOBATh MOHATHAMHU: MaTpuua 2x2 wm 3%3, omnpenenuTenb

MaTpHUIIbl, FEOMETPUUECKHUI CMBICI OTIpeAETUTENS

YMeHue onepupoBaTh NOHSITUSMU: PAllMOHAIbHBIE, UPpPALOHATIbHbIE,
MoKa3aTeabHble, CTENIEHHBIE, JIOTapU(PMUYECKHE, TPUTOHOMETPUYECKUE
YpaBHEHUS U HEpPAaBEHCTBA, WX CHUCTEMbl; YMEHHE OIEepUPOBATH
MOHATHSAMH: TOKJECTBO, TOXKAECTBEHHOE MPeoOpa3oBaHue, ypaBHEHUE,
HEpaBEHCTBO, CHUCTEMa ypaBHEHUN W HEPABEHCTB, PaBHOCUIBHOCTh
yYpaBHEHUM, HEPABEHCTB U CHUCTEM; yMEHHUE pellaTh ypaBHEHUS,
HEpaBEHCTBA U CHCTEMbI C MOMOIIBIO PA3IUYHBIX NPUEMOB; pElIaTh
ypaBHEHHUS, HEPaBEHCTBA M CHUCTEMbl C IIapaMETPOM; MPUMEHSTh
ypaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JUIsl PEIICHUS MaTeMaTHYEeCKUX

3a/lav U 3aJia4 U3 pa3JINIHbIX o0Onacreit HAaYKHN U peanLHoﬁ KHU3HU

YMeHue onepupoBaTh HOHATUAMM: (QYHKIMS, YETHOCTH (DyHKLHUH,
HEPUOMYHOCTb (PYHKIMH, OTPAHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTh
(GyHKLIUH, S5KCTpeMYM (YHKIUH, HanOoJIblIee 1 HAUMEHbIIIee 3HAaUEHUS
(GyHKUMH Ha TNPOMEXYTKE, HeNpepblBHAs (DYHKIMSA, ACHUMIITOTHI
rpadpuka (QyHKIOMM, @epBas M BTOpas Hpou3BoJHas (yHKUHUH,
reoMeTpUYecKuil n pu3nyeckuii cMbICI IPOU3BOIHOM, TepBOOOpa3Has,
ONpeNeNEHHBIA HMHTErpaj; yMEHHE HaXOJWTh AacCHMIITOTHI TIpaduka
(GYHKLIMHU; YMEHHE BBIYMUCIATH NMPOU3BOJIHBIE CYMMBI, MPOU3BEACHUS,
YaCTHOTO M KOMITO3UIIMM (YHKIUI, HAXOUTh YpaBHEHUE KacaTeJIbHOU
K rpaduKky QyHKIMM;, YMEHHE HaXOJUTh MPOU3BOJHbBIE 3JIEMEHTAPHBIX

(I)YHKHHﬁ; YMEHUC HCIOJb30BaTh HNPOU3ZBOJHYIO [JIA HCCICAOBAHUA




(GyHKIUH, HAXOAUTH HAUOOJBIINE U HAUMEHbIINE 3HAYCHUS (YHKIIHIA;
CTpPOUTH TpauKH MHOTOWIEHOB C HCIIOJB30BAaHMEM armapara
MaTeMaTHYeCKOTO  aHaju3a; NPUMEHSITh  MPOU3BOAHYIO  JUIS
HAXOXKJCHUS HAWIy4IIero pelieHHs B NPUKIATHBIX, B TOM YHCIE
COLIMANBHO-OKOHOMHUYECKUX M  (PU3MYecKHx 3ajadax; HaXOJUTh
wiomaan u o0BEMBI (GUTyp C TOMOILIBI0 HHTErpaya; HPUBOAUTH
OpUMEpbl  MaTeMaTHYeCKOrO  MOJICIHMPOBAHUS  C  TIOMOUIBIO

T depeHInanbHbIX YpaBHEHHH

YMeHue omnepupoBaTh NOHATUAMHU: Tpaduk ¢GyHKIUM, oOpaTHas
(GyHKIMSA, KOMINO3ULKA (QYyHKUMM, TUHEHHas (QyHKUUS, KBaapaTuyHas
GyHKIMSA, — pauuMoHaNbHas  (pyHKIuS, CTeNeHHas  (QYHKUUS,
TpUrOHOMETpHUUECKHe (QYHKIHUH, OOpaTHbIE TPUTOHOMETPUUYECKUE
(GyHKIMM, TOKa3aTelbHas W Jorapudmuueckas (QYHKUUU; YMEHHE
CTpOUTH IpaUKU M3ydeHHBIX (DYHKIUH, BBIIOJHATH IPeoOpazoBaHuUs
rpaduxoB QyHKIUH, UCIOJIB30BATh TpadUKU IS U3YUEHHsI ITPOLIECCOB
U 3aBUCHMOCTEH, NP PELICHNUN 3a/1a4 U3 APYIHX y4eOHBIX IPEIMETOB
U 3aJad U3 pealbHOM >KMU3HM; BbIpaXaTb (HOpMyIaMU 3aBHCUMOCTH
MEX]ly BEJTMUYMHAMM; UCII0JIb30BaTh CBOMCTBA U rpadUKu QYHKUUN 11
pelieHUs] ypaBHEHWI, HEpPaBeHCTB M 33Jad C [apaMeTpaMu;
n3o0pakaTh Ha KOOPJAWHATHOW TUIOCKOCTH MHOXKECTBA pEIICHUH

ypaBHEHUM, HEPABEHCTB U UX CUCTEM

VYmenune peuiaTh TCKCTOBBIC 3aJa4M Pa3HbIX THIIOB (B TOM 4YHCJIC HaA
IMPOLCHTHI, A0JX U 4YaCTH, HA ABUXKCHUC, pa60Ty, CTOUMOCTDB TOBApoOB U
yCiyr, HaJloTu, 3ada4u U3 oOmactu YIIpaBJICHUA JIMYHBIMH U
CEMEHHBIMH (bl/IHchaMI/I); COCTAaBJIAATb  BBIPAXKCHUS, YPABHCHUA,
HEPAaBCHCTBA MW HX CHUCTEMbI II0 YCIOBHUIO 3aJa4d, HCCICA0BATH
INOJIYYCHHOC PCHICHUE U OLUCHHUBATH HpaBHOHO,Z[O6HOCTB PE3YJIbTATOB,
YMCHHUEC MOJACIINPOBATL PCAJIbHBIC CHUTyallUW HaA A3BIKEC MATCMATHUKU,
COCTAaBJIAATh BBIPAKCHUS, YPAaBHCHUSA, HCPABCHCTBA U HX CHUCTCMBI 110
YCIOBUIO 3ajgaydu, HUCCICI0BATh MMOCTPOCHHBIC MOACIN C
HCIIOJIb30BAHUCM alllrapara anre6pbl, HHTCPIPETUPOBATH HOHy‘lGHHLIfI

pe3ynbTat

YMmenue ONICpHUpoOBaATH IOHATHAMMUN cpeaHee apI/I(l)MeTI/I‘ICCKOG,

MEIHaHa, HanOOoJIbIlIee U HaMMEHBIIIEE 3HAYCHHA, padMax, JUCICPCUA,




CTaHJAPTHOE OTKJIOHEHUE YHUCIOBOrO HA0Opa; yMEHHUE U3BICKATh,
WHTEPIPETUPOBATh MH(POPMALNIO, NPEACTABICHHYI0 B TaOJHIIaX, Ha
ararpammax, rpaukax, OTpakarollylo CBOMCTBA peabHBIX MPOLIECCOB
U SBIICHUH; MpPEACTaBIATh HH(POPMALMIO C IOMOLIBIO TaOIHL U
JyarpamM; HCCIIE[IoBaThb CTATUCTUYECKHE JaHHbIE, B TOM 4YHCIE C
NpUMEHEHHEM TpapUUeCKUX METOJOB W DIIEKTPOHHBIX CPEICTB;
rpaguyeckn HCCIEAOBaTh COBMECTHbIE HAOMIOAEHHS C IIOMOIIBIO

JUarpaMM pacCenBaHUs U JIMHEWHON perpeccuu

YMeHHe onepupoBarTh MOHATHSAMU: CIY4alHBIA OIBIT M CIy4alHOE
cOOBbITHE, BEPOSITHOCTh CIIyYalHOTO COOBITHS; YMEHHE BBIUUCIATH
BEPOSITHOCTh C HCIIOJIb30BAHMEM TpaUUeCKUX METOJIOB; MPUMEHSTh
(GhopMyIbl CIIOKEHHUSI U YMHOXKEHUSI BEpOSTHOCTEH, (GOpMyiTy MOJHOMN
BeposATHOCTH, ¢opmyny beprymin, xomOuHaTOpHBIE (GaKTBl W
(hopMyIbl; OLIEHUBATh BEPOSITHOCTH pEANbHBIX COOBITH; yMeHHE
OTIepUpOBaTh TMOHATUSAMU: CllydaiiHas BEJIIMYMHA, pacIpe/eeHue
BEPOSATHOCTEHN, MATEMATUYECKOE OKUJAHUE, TUCIIEPCUS U CTAaHAAPTHOE
OTKJIOHEHHE CIy4yallHOW BENWYMHBI, (QYHKIUU paclpeaeieHus |
IJIOTHOCTH  PAaBHOMEPHOrO,  IOKAa3aTeIbHOTO W HOPMAJIBHOIO
pacnpeneneHnii; yMEHUE  HCIOJIb30BaTh CBOMCTBA  HM3YYECHHBIX
pacnpeneneHni Ui pelieHus 3a1a4; 3HaKOMCTBO C MOHSTHSMU: 3aKOH
OONBIIMX YHCEN, METOJbl BBIOOPOYHBIX UCCIEAOBAHMM;, YMEHHE
OPUBOJIUTH MPUMEpPHl MPOSBICHUS 3aKOHA OONBIIMX 4YHCET B
OPUPOJIHBIX M OOLIECTBEHHBIX SIBICHUSIX; YMEHHUE ONEpUpPOBATh
NOHATUSAMU: COYETAHUE, MEPECTAaHOBKA, YUCIO COYETaHUHM, YHCIIO
nepecTaHoBOK; OMHOM HbrOTOHA; yMeHHEe MPUMEHSATh KOMOMHATOPHBIE
(akThl U pacCyKICHHs IS PEIIeHUs 3a/ay; OLEHUBATh BEPOSTHOCTH
pealbHbIX  COOBITHIA; COCTAaBJISTH BEPOSTHOCTHYIO MOJENb U

HHTCPIIPCTUPOBATDH l'IOJ'Iy‘IGHHBIfI pe3yiibTart

YMeHue onepupoBaTh NOHATUSAMH: TOYKA, MpsiMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jyd, BEJIWYMHA YIJa, IUIOCKUHA YroJl,
JIBYIpaHHBIN yroJ, TPEXTPAHHBIM Yroj, CKpELIMBAIOLIUECS MHpsSMBbIE,
NapajuIeIbHOCTh U MEPIEHANKYIAPHOCTD NMPSMBIX U TUIOCKOCTEH, YrOJ
MEXY NPAMBIMH, YTOJ MEXIY NPSIMOHW M IIOCKOCTBIO, YrOJl MEXIY

TIOCKOCTAMMU, PaCCTOAHUC OT TOYKH JO0 IIJIOCKOCTH, PACCTOAHHUEC MCKIAY




IPSIMBIMHU, PACCTOSIHUE MEXAY IUIOCKOCTSIMH; YMEHHUE HCIOJb30BaTh
NpU peIIeHUH 33734 HM3y4eHHBbIE (PAKTBI U TEOPEMbl IUIAHUMETPUU;
YMEHHE OLIEHHBATH pa3Mepbl 0OBEKTOB OKPYKAIOILIEr0 MHPA; CTPOUTH
MaTE€MaTHYECKHE MOJCIHA C IMOMOIIBI0 T'€OMETPUYECKUX IOHATUNA U

BCJIMYHMH, pCIIaTh CBA3aHHBIC C HUMHU NPAKTHUYCCKUEC 3aJa4n
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YMeHne onepupoBaTh MOHATHAMU: IUIOMAb GUTYPHI, 00BEM (QUTYPHI,
MHOTOTPaHHHK, IPABIJIbHBI MHOTOTPaHHUK, CEYEHNEe MHOTOTPAaHHUKA,
KyO, Mapajulelenumnen, Mnpu3Ma, NupaMuia, Qurypa u HOBEPXHOCTb
BpallleHus, IWINHIP, KOHYC, map, cdepa, miomanb cepsl, MmIOMaab
MOBEPXHOCTH THPAMHJIBI, NMPHU3MBI, KOHYyCa, HWIMHApPA, 00BEM KyOa,
MPSIMOYTOJIBHOTO TapajuIeNienuIeia, THPaMIIbL, TPU3MBI, IHIHHIPA,
KOHYcCa, Iapa, pa3BépTKa MOBEPXHOCTH, CEYCHHUSI KOHYCa W IMIIMHJIPA,
nmapayielbHbIe OCH WM OCHOBAaHHWIO, CEUeHHe IIapa, IUIOCKOCTD,
Kacaromasicsi cepbl, OWIMHApPA, KOHYCa, YMEHHE CTPOUTH CEUCHHE
MHOTOTpaHHUKa,  HM300pakaTb ~ MHOTOTPAaHHUKH,  QHUTYpHl U
MOBEPXHOCTH BpAIICHUS, MX CEYCHHUS, B TOM YHCIE C MOMOUIBIO
ANIEKTPOHHBIX CPEICTB; YMEHHE IPUMEHATh CBOHCTBA T€OMETPHUYECKUX
¢buryp, caMoCTOSATETHHO (OPMYIHPOBATH OINPEACTICHUS H3ydaeMbIX
¢uryp, BBIABHTaTh THUIOTE3B O CBOMCTBAX W  INPH3HAKax
reoMeTpu4ecKux (Guryp, 000CHOBBIBATH MJIM ONPOBEPraTh MX; YMEHHE
IPOBOAUTH KJIACCUPHUKALMIO (QUIYp 1O pPAa3IMYHBIM IPHU3HAKaM,

BBIIIOJIHATDH HCO6XOI[I/IMI)IC JOIOJTHUTECIIBbHBIC ITIOCTPOCHUSA
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YMeHHne OonepupoBaTh TOHATHUSMH: JBWKEHHE B IPOCTPAHCTBE,
napaieNbHbIA TIEPEHOC, CAMMETPHSI Ha TUIOCKOCTH U B MIPOCTPAHCTBE,
MOBOPOT, MpeoOpa3zoBaHHe MOA00Us, MNONOOHBIE (GUTYpPBI; YMEHHE
pacrio3HaBaTh paBHBIC M MOJ0OHBIC (PUT'YpPBI, B TOM YHKCIIEC B MIPUPOJIC,
UCKYCCTBE, apXUTEKTYpPE; MCIOJb30BaTh I'€OMETPUUYCCKUE OTHOLICHHS
NpU pEIICHUH 3ajady; HaXOJWTh T'COMETPUYCCKHE BEIWYHMHBI (JIJIMHA,
yroj, IUIomaas, 00BEM) MPH pElIeHWH 3aJad U3 JPYTUX Y4eOHBIX
OpeIMeToB M W3 peallbHOM  KU3HH; yMEHHE  BBIUYUCITH
reoMeTpUYeCKUe BETUYHMHBI (JJTHMHA, YroJl, TIOMalb, 00bEM, TUIOMAab
MOBEPXHOCTH), HCIOJB3Ys HU3ydeHHBbIE (GOPMYIbl M METOJbI, B TOM
YHCIie: TUIOMIAlh MOBEPXHOCTH MUPAMU/IBI, IPU3MBI, KOHYCA, [IMJIMH]IPA,

wiomaab cheprl; 00bEM Kyba, NPSIMOYTOJILHOTO Napajiesenunena,




NApaMUZbl, INPU3MBI, IWIMHAPA, KOHyca, LIapa; yYMEHUE HAaXOJIUTh

OTHOIIeHHE 00BEMOB MOJOOHBIX (GUTYP
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Ymenue OIICpHUpPOBATH IOHATUAMU! pAMOYTOJIbHaA cucreMma
KOOpAuHAT, BEKTOP, KOOPAUHATEI TOYKHU, KOOPAUHATEI BEKTOpa, CyMMa
BCKTOPOB, NPOU3BCACHUE BCKTOpPA HAa YMCJIO, PA3JIOKCHUE BCKTOpPA IIO
6a3ncy, CKaJIIpHOC TPOU3BCACHHUE, BCKTOPHOC IPOU3ZBCACHHUC, YI'OJI
MCKIAY BCKTOpaMH; YMCHHC HCIIOJIB30BaTh BeKTOpHLIfI n
KOOpI[HHaTHBIﬁ MCTOA IJid PCIICHHA I'COMCTPUUCCKUX 3adad M 3aaad

JPYTrUX y4eOHbIX IPEIMETOB

13

YMmenue BbIOMpaTh MNOAXOAAIIMNA METOJN Ul pelIeHUs 3a/]ayi;
IIOHMMAHHWE 3HAYUMOCTH MATEMATHKHM B W3Y4EHUU IPUPOJIHBIX U
OOILIECTBEHHBIX IMPOLIECCOB M  SIBJICHUI; YMEHHE paclo3HaBaTh
MIPOSIBJIEHUE 3aKOHOB MATEMAaTHUKH B HCKYCCTBE, YMEHUE ITPUBOIUTH
MpUMEpPBl  MATEMAaTUYECKUX OTKPBITUA PpPOCCUICKOW M  MHPOBOM

MaTeMaTHYE€CKON HAYKH




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA

EI'D 10 MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Yuciia ¥ BEIYMCIIEHUS

11 Harypanbsubie u niensie uncna. [Ipu3Haky qeMMOCTH HETbIX YUCE

19 Pammonaneupie uncna. OOBIKHOBEHHBIE M JIECATUYHBIC JPOOH, TMPOIEHTHI,
' OeCKOHEUYHbIE MTEPHONYECKUE JpOooH

13 Apudmernueckuit KOpPEHb HaTypaJlbHON CTEIICHU. Jencreus c
' apupMETUYECKUMH KOPHSIMHU HATYypPAJIbHOU CTETICHU

14 Crenenp ¢ menbiM nokazatesneM. CTeneHb C PAlMOHAIBHBIM IOKA3aTEIeM.
. CBolicTBa CTEIEHU

15 CuHyC, KOCHHYC M TaHTE€HC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHT€HC YHUCIIOBOTO apryMeHTa

1.6 Jlorapudm yucna. JlecaTnyHbie U HaTypaibHbIE JOrapudMbl

JlelictButenbHple 4Hcia. Apu(METHYECKHE ONepaluu C JACHCTBUTEIHLHBIMHU
1.7 yucnamu. [IpuOmxk€HHble BBIYMCICHUS, NMpaBUiIa OKPYIJIEHUS, MPUKUAKA U
OIICHKA Pe3yJIbTaTa BbIUHCICHHM

1.8 [IpeoOpazoBaHue BIpaKEHUM

1.9 KomiuiekcHbie yncia
2 VYpaBHEeHHS 1 HEPaBEHCTBA

2.1 Lenble u 1poOHO-paIOHATbHBIC YPAaBHEHHS

2.2 HppaunoHaibHbIe ypaBHEHHS

2.3 TpHUrOHOMETPHYECKHE YPABHEHHS

2.4 [TokazarenbHbie U JTOrapuMUIECKHe YpaBHEHUS

2.5 Lenble u ApoOHO-paIOHATbHBIE HEPABEHCTBA

2.6 HUppaimoHansHbIe HEPaBEHCTBA

2.7 [TokazarenbHbIe U TOTapupMUIECKIe HEPABEHCTBA

2.8 TpuroHomeTpuueckre HepaBeHCTBA

2.9 Cuctembl U COBOKYITHOCTH YPABHEHUI U HEPABEHCTB

2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C MTapaMeTpamMmu
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Martpuna cuctemMsl JMHEWHBIX ypaBHEHUIN. OnpeaennTeslb MaTPULIbL

3 OyHKIUKH U TPaPUKH
31 Oynkius, cnocods! 3amannus Gyaknun. ['paduk Gyskuun. B3anmuo oOpaTHbIE
. ¢bynkuuu. Yérneie n Heuétneie Gynkuuu. [leproamueckue GpyHKumnm
OO6nacte ompeneneHuss ¥ MHOXECTBO 3HaueHWi ¢yHkumu. Hymm dyHkumm.
3.9 [IpoMexxyTKH 3HAKOTOCTOSHCTBA. IIpOMEXYTKM MOHOTOHHOCTH (DYHKIHH.
' Maxkcumymbl 1 MUHUMYMBI (yHKIuu. HawnOonpliee W HamMeHbIIee 3HAYCHUE
(YHKIMM Ha IPOMEKYTKE
33 CrenenHas (pyHKIMS ¢ HaTypaJlbHBIM M IeJbIM TokazareneM. EE cBoiicTBa u
' rpaduk. CoiicTBa u rpaduk KOpHs N-0if creneHn
3.4 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U IPapUKU
3.5 [TokazarenbHas u norapudmuueckas QyHKIUU, KX CBOMCTBA U TpaduKu
36 Touku paspsiBa. AcumnTotel rpadukoB ¢yHknuil. CpoiicTBa (QYHKUHH,
' HETIPEPBIBHBIX HA OTPE3KE
3.7 IlocnemoBaTenLHOCTH, CIIOCOOBI 3aJJaHUS MOCJIEA0BATENLHOCTEN
38 Apugpmernueckass M reoMerpudeckas nporpeccur. Dopmyna  CIOXHBIX
' IIPOLICHTOB
4 Hauana maTemaTruyeckoro aHanusa
4.1 [TpousBonas pynkuun. [Ipon3BoaHbIE 3TeMEHTAPHBIX (DYHKITHI
[IpuMeHeHre NPOU3BOAHOM K HCCIENOBaHMIO (YHKIMI Ha MOHOTOHHOCTb U
4.2 sKcTpeMyMbl. HaxoskaeHne HauOOoJIbIIero M HAaMMEHBIIEro 3HaueHHUs! (PyHKLIUU
Ha OTpe3Ke
4.3 ITepBooGpasuas. Murerpain
S MHoecTBa U JIOTHKA
5.1 MHoecTBO, onepaluy Hajl MHOKecTBaMu. [luarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OrmucarenpHasi CTATHCTHKA
6.2 BepositHOCTB
6.3 Kombunatoprka
7 TeomeTpust
7.1 ®urypsl Ha MIOCKOCTH




7.2

[IpsiMble U TJIOCKOCTH B MMPOCTPAHCTBE

7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTH BpAIIEHHs
7.5 Koopaunats! 1 BEKTOpPHI




YYEBHO-METOINYECKOE OBECIIEYEHHME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






