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INOACHUTEJIBHASA 3AIINCKA

["'eoMeTpus sABIAETCA OOHUM U3 0A30BBIX KypCOB HA YPOBHE CPEAHEr0 OOLIETro
oOpa3oBaHMs, TaK Kak OOECHEYMBAECT BO3MOXXHOCTh H3yYEHUS JAUCLUILIINH
€CTECTBEHHO-HAYYHOW HANPABICHHOCTH W IPEAMETOB T'YMAaHUTAapHOIO IMKIIA.
[TockonbKy TOrHYeCKOe MBIIUIEHHE, POPMUPYEMOE IIPU U3YUYEHUH 00yUAIOIIUMUCS
NOHATUUHBIX OCHOB TE€OMETPUM, IPHU [0Ka3aTEeIIbCTBE TEOPEM W MOCTPOCHHH
LEMOYKH JIOTHYECKUX YTBEPKICHUN MTPU PELICHUU T€OMETPUUECKUX 3a1a4, YMEHHE
BBIJIBUTaTh W OIPOBEPrarb TMIIOTE3bl HEMOCPEACTBEHHO HCIIOJIB3YKOTCA IIPH
pELIeHNH 3a]]a4 €CTECTBEHHO-HAYYHOT0 LIMKJIA, B YaCTHOCTU (PU3UUECKUX 3a]au.

[lenb ocBoeHuUs: mporpamMmbl yd4eOHOro Kypca «l'eomeTpusi» Ha yriayOiaEéHHOM
YPOBHE — pa3BUTUE UHIMBUYaJIbHBIX CIIOCOOHOCTEN 00Yy4arOIIUXCs PU U3yUYEHUN
TEOMETPUU 4Yepe3 00eCreYeHHEe BO3MOKHOCTH NMPUOOPETEHHUS M HMCHOJb30BaHUS
0oJee rIyOOKUX T€OMETPUUYECKUX 3HAHUI U IEUCTBUM, cienu(UUHBIX T€OMETPHH,
Y HEOOXOMMBIX JJIsl YCIEUIHOTO MPO(PECCUOHANIBHOIO 00pa30BaHus, CBI3aHHOTO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuopureTHbIMH 3a7jauaMy Kypca T€OMETpUHM Ha YIUIyOJEHHOM YpPOBHE,
pacIMpsIlOUIMMM U YCUJIMBAIOUIMMH Kypc 0a30BOTO  YPOBHSI, SIBIISIFOTCA:
paciIMpeHre MPeACTABICHHS O TEOMETPUU KaK 4aCTU MUPOBOU KYJIbTYpPbI U
(dbopMUpOBaHHE OCO3HAHMSI B3aWMOCBSI3M TE€OMETPUU C OKPYKAIOIIUM MHPOM;
(dbopMHpOBaHUE MPEACTABICHUS O MPOCTPAHCTBEHHBIX (PUTypax Kak O BaXKHEHIINX
MaTEMaTUYECKUX MOJENSAX, TO3BOJISIONIMX OMUCHIBATh U U3y4aTh Pa3HbIC SIBICHUS
OKPYXaIOIEro MUpa, 3HaHWE MOHATUHHOTO anmnapara 1o pa3iaeiny
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpHUH;

dbopMupoBaHHE  YMEHHUS ~ BIaJeTh  OCHOBHBIMH  TOHSATHSIMH O
IPOCTPAHCTBEHHBIX (UTypaX W UX OCHOBHBIMH CBOMCTBAMM, 3HAHHUE TEOPEM,
bopMyn M yMEHHE HMX MPUMEHATh, YMEHUS JOKa3blBaThb TEOPEMbl U HAXOJUTH
HECTaHJapTHHIE CIIOCOOBI pellieHus 3a]1a4; POPMUPOBAHUE YMEHUS pACIIO3HABATH Ha
YepTekax, MOJEISIX M B pPEaJIbHOM MHPE MHOTOTPAHHUKHM W TEJla BpalIeHUS,
KOHCTPYUpPOBaTh  IE€OMETpUYECKHE  MOJenu; (HopMUpOBaHHE  MOHUMAaHUS
BO3MOXKHOCTH  AKCMOMAaTHYECKOrO0  TOCTPOEHUS MAaTeMaTHMYeCKUX  TEOpHH,
(dbopMUpOBaHHE MOHUMAHHUS POJIM AaKCHOMATUKU MPU MPOBEJIECHUU PACCYKICHUI;
(dbopMupoBaHUE YMEHUS BIaI€Th METOIAMHU JI0KA3aTEIbCTB U aJITOPUTMOB PEILLICHUS,
YMEHUS UX IPUMEHSATH, IPOBOJNUTD T0KA3aTEIbHBIE PACCYKICHUS B XOJI€ PELICHUS
CTEpEOMETPUUECKUX 3a]a4 U 3a]1a4 C IPAKTUUYECKUM COJIepKaHueM, (popMHpoBaHUE
OpEICTaBICHUS O  HEOOXOAMMOCTH  JOKa3aTeNbCTB MNP  OOOCHOBaHHUH
MaTEMaTUYECKHUX YTBEPKIECHUN U POJIM AKCHOMATHUKHU B IPOBEIECHUH JI€yKTUBHBIX
pacCyKJI€HUI; PA3BUTHE U COBEPIICHCTBOBAHUE MHTEIUIEKTYaJIbHBIX U TBOPYECKHUX



CIIOCOOHOCTEM 00ydJarouuxcsi, Mo3HaBaTeIbHOW aKTUBHOCTH, UCCIIEIOBATEIbCKUX
YMEHUM, KPUTHUYHOCTH MBIIUICHHUS, HWHTEpeca K HU3YYCHUIO TE€OMETPHH;
dbopmupoBanre GyHKIIMOHATLHOW TPAMOTHOCTH, PEIEBAHTHOM T€OMETPHUM: YMEHHS
pacno3HaBaTh  MPOSIBICHUS  IE€OMETPUUYECKUX  MOHATHHM,  OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX KM3HEHHBIX CUTyallUsiX U MPU U3YUYCHHUH JIPYTUX
y4eOHbIX MPEIMETOB, TPOSABICHUS 3aBUCHUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEABHBIX CUTYyallud, HCCIEJOBAaHUS IOCTPOEHHBIX MOJEIEH,
WHTEPHPETALNHN [TOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJEpXKaTEeIbHBIMH JUHUSAMH yd4eOHOro Kypca «I['eomeTpus» B
10-11 «xmaccax sBusttotcsi:  «lIpsMble W TIJIOCKOCTH B MPOCTPAHCTBEY,
«Muororpannukn», «Tema Bpamenus», «BekTopel ©  KOOpAMHATHI B
IIPOCTPAHCTBEY, «J|BUKEHUS B IPOCTPAHCTBEN.

CdopmynupoBannoe Bo PI'OC COO TtpeboBaHUE «YMETh OIEPUPOBATH
HOHSTUSIMWY, PEJIEBAaHTHBIMU T€OMETPUH Ha YIIIyOJEHHOM ypoBHE 00yueHus B 10—
11 kyaccax, OTHOCHUTCS KO BCEM COJEP)KATEIbHBIM JIMHUSAM y4eOHOro Kypca, a
dbopMHpOBaHHE JIOTMYECKUX YMEHUM  pachpeiensercss He TOJbKO IO
coJiep>KaTesIbHbIM JIMHUSM, HO U 10 rojgaM o0yuyeHusi. Coaepkanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3ysibTaraM ocBoeHus DenepanbHol padoueit
IpOrpaMMbl, paclpeAeNéHHbIM IO rojaM OOy4YeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHUHUIIAAIBHBIM BOIPOCaM O0y4aroIuecs
oOpamiajiucb ~ HEOJHOKPATHO. ITO  TMO3BOJSET OPraHu3oBaTh  OBJIAJICHHE
r€OMETPUYECKUMHU MOHATHSIMH ¥ HaBBIKAMH I1OCJIEA0BATEIBHO U OCTYIATEIBHO, C
COOJII0/ICHHEM MPUHIMIIA TPEEMCTBEHHOCTH, a HOBbIE 3HaHMsI BKJIIOUATh B OOLIYIO
CUCTEMY T€OMETPUYECKUX MPEACTABICHUN O0yUYarOIIMXCS, PACHIUPSI U yIiyosss
e€, 00pa3ys NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexos K M3y4EeHUIO TEOMETPUU Ha YIIyOJIEHHOM YPOBHE MO3BOJISAET:

co3gath  ycioBus g auddepeHnuanuu  00ydeHus, IMOCTPOCHHS
WHIUBUIYAIbHBIX ~ 00pa30BaTENbHBIX MPOrpaMM, OOECHEeYUTh YriyOJEHHOE
U3yYeHUE TEOMETPUHU KaK COCTaBJstolled ydeOHoro mnpeamera «MaremaThkay;
HOJIFOTOBUTH OOYYAIOIIUXCS K MPOJODKEHUIO M3YYEHHUS MATeMaTHKH C Y4ETOM
BbIOOpa Oymymiedt mpodeccuu, odecrieunBasi TPEEMCTBEHHOCTh MEXKIY OOIIUM H
npodeCCUOHAIBHBIM 00pa30BaHUEM.

Ha wusyuenue ydeOHOrOo Kypca «l'eomeTpusi» Ha YIIyOJIEHHOM YpOBHE
orBoauTcs 204 gaca: B 10 kimacce — 102 gaca (3 yaca B Henemo), B 11 kinacce — 102
yaca (3 yaca B HEJIEJIIO).

COAEPXKXAHUE OBYUEHUA

10 KITACC



IIpsiMble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TOHATUS  cTepeoMeTpud. Touka, TmpsiMas, IUJIOCKOCTb,
npoctpancTBo. [loHsTHE 00 aKCMOMATUYECKOM MOCTPOCHUHU CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anmHOEe pacnosioKeHHe NpsMBIX B IPOCTPAHCTBE: IIE€PECEKArOLINECH,
napajuleJIbHble M CKpemuBaromuecs Ipsamble. [Ipu3sHaku CcKpeluBaromuxcs
npsAMbIX. [lapamienbHOCT NPSAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: MMAPAJIIEIbHBIC
IPsIMBIE B IPOCTPAHCTBE, NAPAJUIEIBHOCTD TPEX MPSAMBIX, APALUIEIBHOCTD NPSIMOI
U 1ockocTtH. llapamnenbHoe W LEHTpaIbHOE NPOEKTHPOBAHUE, H300paKeHHE
¢uryp. OCHOBHBIE CBOWMCTBAa MNapajUIEIBHOTO MpOoeKTHpoBaHUs. W300paxeHue
¢buryp B mapajuiesibHOM NPOEKUUHU. YTIbl C COHAIIPaBICHHBIMU CTOPOHAMH, yroJl
MEXKy NPAMBIMH B MPOCTpaHCTBE. [lapamnenbHOCTh MIOCKOCTEN: MapaylIeIbHbIE
IIJIOCKOCTH, CBONCTBA IapajuIeNIbHBIX IJIOCKOCTEH. [Ipocrenmme
IPOCTPAHCTBEHHbIE (UTYphl Ha IUIOCKOCTH: TETpadJp, MapajuieienuIe,
MMOCTPOEHUE CCUCHUN.

[leprieHIUKYISIPHOCTh NPSMOM U IUIOCKOCTH: NEPNEHAUKYISPHBIE MIPSMBIE B
IIPOCTPAHCTBE, NPsMBIE MapaJuleIbHbIE W NEPHEHAUKYISAPHBIE K IUIOCKOCTH,
[IPU3HAK NEPHEHIUKYISAPHOCTA MNPSIMOM M IUIOCKOCTH, TEOpeMa O IpsSMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoE IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp M HAKJIOHHBIE: PACCTOSHUE OT TOYKH 10 IIJIOCKOCTH, PACCTOSIHUE OT
OpsIMOM 10 MJIOCKOCTH, MPOEKIMs (UTYphl Ha MIOCKOCTh. [lepneHauKynspHOCTb
IJIOCKOCTEN: MPU3HAK NEPNEHAUKYISIPHOCTH JIBYX IJIOCKOCTEH. Teopema o Tpéx
MIEPIICHIUKYIIPAX.

VYrael B IPOCTPAHCTBE: YroJl MEXJY NPSMOW MU INIOCKOCTBIO, JIBYTPAaHHBIN
yIOJI, JIMHEWHBIN yroJl ABYIPaHHOrO yrya. TpEXrpaHHbIM U MHOTI'OTPAHHBIE YIVIBL.
CBOICTBA IUIOCKUX YIJIOB MHOTOTPaHHOTO yriia. CBOMCTBA INIOCKUX U IBYTPAHHBIX
YTJIOB TPEXTPAHHOTIO yria. TeopeMbl KOCUHYCOB M CHHYCOB ISl TPEXTPAHHOIO YIJIA.

MHororpaHHuKH

Buapel MHOrOrpaHHMKOB, pa3BEpTKa MHOrorpanHuka. IIpusma: n-yrospHas
npu3Ma, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBAsl U MOJIHASI IOBEPXHOCTh MPU3MBI.
[Tapaiutenenume 1, MpAMOYTOJIbHBIN MMapaJUISIICIUIIE] U €ro CBoMcTBa. KpaTuaimue
NyTH Ha IOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa. IIpoctpaHcTBeHHas
teopeMma IIudaropa. [lupamuaa: n-yroiapHas nupamuaa, IpaBUIbHAs U yCeUEHHAs
nupamuibl. CBolicTBa péOep W OOKOBBIX TpaHeld NPaBUJIBHOW IHPaMU/IBI.
[IpaBriibHBIE MHOTOIPDAHHUKM: NPAaBWJIbHAS NpPU3Ma W NPABUIIbHAs NUPAMUIA,
IpaBUJIbHAs TPEYToJIbHAS MMpaMUa U MPAaBUIIbHBIN TeTpa’ap, Ky0. [IpeacraBnenue
O MPAaBUJIbHBIX MHOTOI'PAHHUKAX: OKTA3Ap, JOACKAdAP U UKOCADP.



Bbruncnenne 31€MEHTOB MHOTOIPAaHHUKOB: pEOpa, AMAroHaNW, YIJIBIL.
[Tnomanps OOKOBOM MOBEPXHOCTH M IOJHOM IOBEPXHOCTH MPSMOIM INPU3MBI,
IUTOIIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOM MOBEPXHOCTH MPsAMOi pu3Mbl. [1nomann
OOKOBOW TOBEPXHOCTH M MOBEPXHOCTH MPABUJIBHON NUpaMUAbl, TEOpeMa o
TUIOIIAAN YCEUEHHOU TUPAMU/IBI.

CummeTprus B HOPOCTPAHCTBE. DJIEMEHTBl CHMMETPUHM  IPABUIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUs B NPABWIBHOM MHOTOTPaHHUKE: CHMMETPHUS
NapaJuIeeNUIe d, CUMMETPHsS IPaBUIBHBIX IPU3M, CUMMETPUS IIPaBUIBLHOU
[IAPAMUJIBL.

BexTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B IPOCTPAHCTBE, HYJIEBOM BEKTOp, [JIMHA HEHYJIEBOIO
BEKTOPa, BEKTOpPHl KOJUIMHEAPHBIC, COHAIPABICHHBIE M  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHbI. PaBEeHCTBO BEKTOPOB. JI€MCTBUS ¢ BEKTOPAMMU: CIIOKEHUE
U BBIUATAHUE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
yucio. CBONCTBA CII0KEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YHCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPBI. [IpHM3HAK KOMIUTAHAPHOCTU TPEX BEKTOPOB.
[IpaBwiio mapamnenenunena. Teopema O pasiloKEHUUM BEKTOpa IO TPEM
HEKOMIUIaHAapHBIM  BekTopam. lIpsAMoyroinpHass  cucrema  KOOpAMHAT B
npocTtpadcTBe. Koopaumnatel BekTopa. CBA3b MEXKIy KOOpPAMHATAMH BEKTOpA M
KOOpAMHATAMH TOYEK. YTOJN Mexay BekropaMu. CKalsipHOE NPOU3BEICHHE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[loHsATHSA: UMAMHApPUYECKAs MOBEPXHOCTh, KOHUYECKAs MOBEPXHOCTD,
chepuueckass TOBEPXHOCTh, OOpa3zywliue MnoBepxHocTed. Tenma BpalleHUs:
WIMHJP, KOHYC, YCeUEHHBIN KOHYC, cepa, map. BzanmHoe pacnonioxxeHnue cepsl
U IJIOCKOCTH, KacaTelbHas IIIOCKOCTh K cepe. M3obpaxeHue Ten BpalleHUs] Ha
mockocTu. Pa3BépTka nuunmHapa u konyca. Cummerpus chepsl U mapa.

O6béMm. OcHoBHBIE cBoicTBa 00bEMOB Ten. Teopema 00 00BEME
OpsIMOYTOJIBHOTO TMapajienenunenaa u cieactsus u3 He€. OOBbEM mpsMON U
HAKJIOHHOW MPU3MBI, IIWIMHJIpA, TUpamMuabl U KoHyca. OOBbEM I1apa U 11apoBOro
CerMEeHTa.

KoMOuHanuy Ten BpallleHuss U MHOTOrpaHHUKOB. [Ipu3ma, BhnucaHHas B
UMJIMHAP, ONTMCaHHAas OKOJI0 HHMHIpa. [lepeceuenue cdepsnl U mapa ¢ miIoCKoCThIO.
Kacanue mapa u cdepsl miaockocTeio. [loHSATHE MHOTOrpaHHHKA, OMHMCAHHOTO
0KoJ10 chepsl, chepbl, BNUCAHHON B MHOTOTPAHHUK UJIH TEJIO BPAICHHUS.



[I1omans MOBEPXHOCTH HWIMHIPA, KOHYCa, IJIOMIAAb cPepbl U e€ yJacTew.
[Tomobue B mnpocTpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIAJAEH IOBEPXHOCTEH
nonoOHeIX ¢uryp. I[lpeoOpazoBanue momoOus, romoreTus. PemeHuwe 3amad Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue ceueHnii MHOTOIPAHHUKOB U TEJT BPAIICHUS: CEYEHUS IUIUHIAPA
(mapaJuienbHO W MNEPHEHAUKYISIPHO OCH), CEUYEHUsS KOHyca (IapasulesibHbIe
OCHOBAHUIO U MPOXOJAIIME YEPE3 BEPIIMHY), CEUEHUS 1Iapa, METOJIbl TOCTPOCHUS
CEUEHUI: METOJ| CJIEJIOB, METOJ BHYTPEHHETO NMPOEKTUPOBAHMS, METOJ IEPEHOCA
CEKYIIEH TIIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bexropsl B ipoctpanctBe. Onepanuuy HaJ BEKTOpaMu. BEKTOpHOE YMHOKEHUE
BEKTOPOB. CBOMCTBA BEKTOPHOIO YMHOKEHU. [IpsAMoyroibHas cucrema KOOpAUHAT
B mnpoctpancTBe. KoopnunHatel BekTopa. Paznokenune Bektopa 1o 0Oasucy.
KoopanHaTHO-BEKTOPHBIA METO/I ITPU PEIICHUU TEOMETPUUECKUX 3a/1a4.

J{BMKeHUsI B IPOCTPAHCTBE

JBrxenus mpoctpanctBa. OrtoOpaxeHus. J[BM>KEHHS U paBEHCTBO (uUryp.
OO6mue cBoicTBa JBWXKEHUW. Buabl ABWKEHMN: mNapauieIbHbIA TEpPEHOC,
LEHTpaJIbHAsi CHAMMETpPUSI, 3€pKaJibHasi CHMMETPUSI, TOBOPOT BOKPYT MPSIMOA.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.

IJIAHUPYEMBIE PE3YJIBTATHBI OCBOEHUSA YUYEBHOI'O KYPCA
«TEOMETPHUSI» (YT JIYBJEHHBIY YPOBEHB) HA YPOBHE
CPEJHEI'O OBHIETI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:kaaHcKoe BoCIMTAHHE:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON TMO3HUITMN 00YJArOIIETOCs KaK aKTUBHOTO H
OTBETCTBEHHOTO YJIEHAa POCCHMCKOT0 00IIEeCTBA, MPECTABICHUE O MATEMAaTHUCCKUX
OCHOBax (PYHKIIMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SBJICHUH, MpOLEIYD
rpaXKJaHCKOTO 001IecTBa (BEIOOPHI, OTIPOCHI U APYTOE), yMEHUE B3aUMOICHCTBOBATH
C COIIMAIILHBIMU MHCTUTYTAMH B COOTBETCTBUU C UX (PYHKIIUSIMU U Ha3HAYCHHUEM;

2) NIaTPUOTHYECKOE BOCITUTAHNE:

c(hOPMHPOBAHHOCTh POCCUUCKON TPaKIAHCKOW MACHTHYHOCTH, YBKEHUS K
MPOUUIOMY M HACTOSIIEMY POCCHMCKOM MaTeéMaTWKH, IIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSM POCCUMCKUX MaTEMAaTUKOB M POCCUICKON MaTEMAaTUYECKOM IIKOJIbI,
WCIIOJIb30BAHUE OTUX JOCTIKCHHH B JPYrMX HayKaX, TEXHOJOTHAX, cdepax
SKOHOMMKH;

3) IyXOBHO-HPaBCTBEHHOE BOCITUTAHME:



OCO3HAHHME AYXOBHBIX IIEHHOCTEH POCCHIICKOrO Hapojaa, CPOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMSI, 3TUYECKOIO MOBEJICHUS, CBSI3aHHOTO C MPaKTUYECKUM
MPUMEHEHUEM JIOCTIXKEHUN HAYKH U ACSITETbHOCTBIO YUEHOTO, OCO3HAHHE JTMYHOTO
BKJIaJ[a B IOCTPOEHHE YCTOWYMBOTO Oy Ty1iero; 4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHHWE K MHPY, BKJIIOYAas 3CTETUKY MaTEeMaTUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1a4, PEIIEHUH, pacCyKI€HHI, BOCHPUUMYHBOCTD K
MaTeMaTHYECKUM acleKTaM Pa3InYHbIX BUIOB UCKYCCTBA;

5) pusuueckoe BocIUTaHHE:

c(OPMUPOBAHHOCTh YMEHHS TMPUMEHSATH MaTeMaTUYeCKWe 3HAaHUSA B
MHTEpecax 370pOBOTo U 0€30MacHOro o0pasa )KM3HU, OTBETCTBEHHOE OTHOLIIEHHUE K
CBOEMY 3JI0POBBIO (3I0pOBO€ MHUTaHUE, COATAHCHUPOBAHHBIM PEXUM 3aHATHH U
OTJIbIXa, peryisipHas (pu3snyeckas aKTUBHOCTD), (DU3UUECKOE COBEPIICHCTBOBAHUE
IPU 3aHIATUAX CLIOPTUBHO-03/J0POBUTEIBHON JEATEIBHOCTbIO;

6) Tpy10BO€ BOCTIUTAHME:

TOTOBHOCTh K TpYAYy, OCO3HAaHUE LEHHOCTU TPYyIOIO0Us, HHTEpeC K
pasnuuHbiM  cepaM  MPOPECCHOHANBHOM  JAEATEIbHOCTH, CBSI3aHHBIM €
MaTEeMaTHKOW M €€ TPUIIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymieit mpodeccud U peaqu30BbIBaTh COOCTBEHHBIC >KU3HEHHBIC IIJIAHBI,
TOTOBHOCTh M CHOCOOHOCTP K  MareMaTH4YeCKOMY  OOpa30BaHHUIO |
caM000pa30BaHUIO Ha MPOTSXKEHUU BCEH KU3HU, TOTOBHOCTDh K aKTUBHOMY YYaCTHIO
B PEIICHUH MPAKTUYECKUX 3a/1a4 MAaTEeMaTUIECKON HAITPABICHHOCTH,

7) 3K0JIOTHYeCKOe BOCIIUTAHHE:

c(OPMUPOBAHHOCTh  DKOJIOTMYECKON  KYJIBTYpHl, TOHUMAHUE BIUSHUS
COLIMAJIbHO-PKOHOMUYECKUX TPOIIECCOB Ha COCTOSTHUE MPHUPOIHON U COIMAIBHOM
Cpelbl, 0OCO3HaHHE TTI00aTbHOIO XapaKTepa dKOJOTHUYECKUX MpoOsIeM, OpUEHTALINS
Ha TPUMEHEHHE MaTeMaTHUYeCKUX 3HAHWM [Uid peleHus 3anad B 00JacTH
OKpY)XKalIlel cpenapl, IUIAaHWPOBAaHWE TIIOCTYNKOB M OIEHKH HMX BO3MOXKHBIX
MIOCITICACTBHM TSI OKPYXKAIOIICH CPEeIbl;

8) HeHHOCTH HAYYHOT0 MO3HAHMS:

c(OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKH U OOILIECTBEHHON MPAKTUKH, TOHUMaHUE MaTEMaTHUECKOMN
HAYKH KakK cepbl UeTOBEUECKOM MeATEIHHOCTH, ITAOB €€ pa3BUTHs U 3HAYMMOCTH
JUTSL Pa3BUTHUS [TUBUJIM3AINH, OBJIAICHUE S36IKOM MAaTeMaTUKH U MaTEMaTHUECKON
KyJbTYpOH KakK CPeICTBOM IMO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISATH MPOEKTHYIO
U HCCIIE0BATEIBCKYIO I€ATEIbHOCTh HHAUBHUIYAIbHO U B TPYIIIIE.

METANIPEAMETHBIE PE3YJIBTATBI



ITo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe JeiicTBUsI bazoBbie

Jornyeckue JecTBUSA:

BBISIBIIATH U XapaKTEPHU30BaTh CYIIECTBEHHBIC TPU3HAKH MAaTEMATHIECKUX

OOBEKTOB, TOHATHH, OTHOIICHUN MEXIY MTOHSTUSMU,

bopMyIHpPOBaTh OMPEACIICHUS TOHATHH, YCTAaHABIUBATH CYIICCTBEHHBIN

NpU3HAK KJIaCCU(PHUKAIIUU, OCHOBAHHUS JIJIsl 000OIICHUS U CPaBHEHUS, KPUTEPUHU

IIPOBOIMMOTO aHAIIN3a; BOCIIPUHUMATb, dbopMynupoBath u

peo0pa3oBLIBATh CYXKIACHUS: YTBEPAUTEIHHBIC H OTPUIIATEIILHBIC,

¢IMHUYHBIE, YaCTHBIC U OOIINE, YCIOBHBIC, BRISIBISATH MATEMATHICCKUC

3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOpEUrs B (paKkTax, TaHHbIX,

HAOJIOICHUSX U YTBEPXKIICHUSX, TIPeiaraTh KPUTEPUHU ISl BBISIBICHUS

3aKOHOMEPHOCTEH ¥ MPOTUBOPEUUH; JelaTh BHIBOJIbI C UCTIOJIb30BAHUEM 3aKOHOB

JIOTUKH, IEAYKTUBHBIX U

WHIYKTUBHBIX YMO3AKIIOYEHHUH, YMO3aKIIOYEHUH 10 AaHaJIOTHH; IPOBOJIUTH

CaMOCTOSATEIFHO JO0KAa3aTeIhCTBA MATEMATHUYECKUX YTBEPKIACHUHN (TIPSIMBIE U OT

NPOTUBHOTO),  BHICTpaWBaTh  APTyMEHTAIMIO, TPUBOAUTH  TPHUMEPHl |

KOHTPIPUMEPBI, 0OOCHOBBIBATH COOCTBEHHBIE CYKJICHHS W BBIBOJIbI; BHIOMpATh

croco0 perieHus: ydeOHOW 3a1a4uu (CpaBHUBATh HECKOJIBKO BAapUAHTOB PEIICHMUS,

BBEIOMpATh HanOoyiee MOAXOAAIMIMA C YYETOM CaMOCTOSITEIIBHO BBIJICICHHBIX
KpUTEPHUEB).

ba3zoBble ucciaeaoBare/ibCKue 1eiCTBUA:

WCITOJIB30BaTh BOMPOCHI KAaK HCCICIOBATCIBCKUN HHCTPYMEHT TIO3HAHUS,
dbopMmyaupoBaTh  BONPOCH,  (UKCUPYIOIIME  MPOTUBOpEYHE,  Mpodiemy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMUPOBATH THIOTE3Yy, apryMEHTHUPOBATh
CBOIO TIO3WIIMIO, MHEHHE, TPOBOJUTH CAMOCTOATEIBHO CIUIAHUPOBAHHBIN
OKCIIEPUMEHT, UCCIICIOBAHUE M0 YCTAHOBIIEHHUIO OCOOEHHOCTEH MaTeMaTHYECKOTO
0o0BeKTa, SBICHUS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXIy OOBEKTamH,
SIBJICHUSIMH, TIPOIIECCAMU; CAMOCTOSITEIBHO (DOPMYITUPOBATH 000OIIEHNS U BHIBOBI
0 pe3yibTaTaM TMPOBENEHHOTO HAOMIOACHUS, WCCICAOBAaHUSA, OICHUBAThH
JIOCTOBEPHOCTh ~ TIOJIYYCHHBIX  pE3yJbTAaTOB, BBIBOJAOB W 00OOIICHUN;
MIPOTHO3UPOBATH BO3MOKHOE PA3BUTHE MPOIIECCA, a TAKKE BBIJIBUTAThH
MIPEATOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora c nndopmanueii:

BBISBJISTH Ie(UIIMTHI HH(GOPMAIINH, TaHHBIX, HEOOXOAMMBIX JUISI OTBETA HA
BONIPOC W JUIsl PEUIEHUS 3a/Jadd; BBHIOMpATh HHPOPMAIUIO W3 HWCTOYHHKOB
Pa3IUYHBIX THIIOB, AaHATU3WPOBATh, CHCTEMATHU3UPOBATh M WHTEPIPETHPOBATH
WHPOPMAIIMIO PA3UYHBIX BHUIOB U (OPM TIPEACTABICHHS, CTPYKTYPHUPOBATH
uHGOPMAIINIO, TPEICTABIATH €€ B PA3IUYHBIX opMmax,



WUTIOCTPUPOBATH TpadUuecKy;

OILICHUBATH HaJIEXKHOCTh uH(bOpMaIuu 1o CaMOCTOSITEIIBHO
chOpMYIUPOBAHHBIM KPUTEPHUSIM.

KoMmyHuKaTHBHBIE YHHBepcaibHble yueOHble AeiicTBus O0uenne:

BOCIPUHUMATh U (OPMYJIUPOBATH CY>KJIEHUSI B COOTBETCTBUU C YCIOBUSIMHU U
HEeJISIMHA OOIIEHHUS, ICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U T[HMCbMEHHBIX TEKCTax, JaBaTh IMOSCHEHUA MO XOAy PEIICHHs 3a]ayH,
KOMMEHTHPOBATh MOJIYYEHHBIN PE3yNbTaT; B X0J1€ 0OCYKIEHUS 3a7]aBaTh BOIPOCHI
[0 CYILECTBY OOCYX/JaeMON TeMbl, MPOOJIEeMbl, pelIaeMoi 3a7aud, BbICKa3bIBaTh
UJeH, HalEJCHHbIE HAa TOMCK pPEIIEHHs, COMOCTaBIATb CBOM CYXKJIEHUSA C
CYKIEHUSIMH JIPYTUX YYaCTHUKOB JHAJOra, OOHApYKUBATh PAa3JIMUME U CXOACTBO
NO3UIHI, B KOppeKTHOU hopme HopMynHpoBaTh pa3HOTIacHs, CBOU BO3PAKEHUS;
IIPEACTABIATh PE3YJIbTAThl PEIICHUS 3a1adyd, SKCIIEPUMEHTa, HCCIECA0BaHus,
IIPOEKTa, CAMOCTOSITEJIbHO BBIOMpaTh (opMaTr BBICTYIUIEHUS C YYETOM 3a]ad
NPE3EHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.

PeryasiTuBHbIC YyHUBepCcaJbHbIe YueOHbIe aeiictBus CaMoopranu3anus:

COCTaBJISITh IJIaH, aJITOPUTM PEILEHUs 3a7aud, BEIOUpaTh CIOCOO peIIeHUs ¢
y4€TOM HMMEIOIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh
¥ KOPPEKTUPOBATh BAPHAHTHI PEHICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOIIUOHATbHBIH HHTEJJIEKT:

BJIAJETh  HaBbIKAMHU  [IO3HABATEIbHOW  pEeQIEKCMHM  KaK  OCO3HAHHS
COBEpIIAEMbIX JEUCTBUN U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB, BIIAJECThH
crnocobaMy CaMOIIPOBEPKH, CAaMOKOHTPOJIS TMpoliecca U pe3ysbTara pelieHHs
MaTeMaTHYECKOH 3a/1auu; IPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH ITPH
pEelIeHnr 3aJadd, BHOCHTH KOPPEKTHUBHI B JIEATEIHHOCTh HAa OCHOBE HOBBIX
OOCTOATENbCTB, JAHHBIX, HAWJIEHHBIX OIIMOOK, BBISBICHHBIX TPYAHOCTEH;
OLICHWBAaTh COOTBETCTBHE pe3yjbTaTa €I U YCJIOBUSIM, OOBSCHATH MPUYMHBI
JOCTHKEHUSI WM HEJAOCTUKEHUS Pe3yJIbTaTOB JEATEIbHOCTH, HAXOAUThH OIIMOKY,
JaBaTh OLEHKY IPHUOOPETEHHOMY OTIBITY.

CoBMmecTHasI 1eATEJIbHOCTD:

HNOHMMAaTh W HUCHOJb30BaTh MPEUMYIIECTBA KOMAHAHON M WHIMBUIYaIbHOU
paboTel TpU pemieHuH Y4eOHbIX 3agady, NPUHUMATh II€JIb COBMECTHOMN
JeSITEIbHOCTH, TUUIAHUPOBATh OPraHU3alMI0 COBMECTHOW palbOoThI, paclpeacisiTh
BUJIBI pPabOT, TOTOBAPUBATHCS, OOCYXKIATh IPOIIECC U PE3yabTaT paboThl, 00001IaTh
MHEHHUSI HECKOJBbKUX JIIOJIEH; ydacTBOBaTh B TIPYIIOBBIX (opmax padOThI
(oOcyxnenus, OOMeH MHEHHH, «MO3TOBBIE IITYPMbI» U HMHBIE), BBIIOJHATH CBOIO



4acTh pabOThl U KOOPJAMHUPOBATH CBOU JEUCTBUS C APYTMMH YJEHAMU KOMAaHJBbI,
OLICHMBATh KaueCTBO CBOEro BKJIaJa B OOIMIA MPOAYKT TO KPUTEPUSIM,
chOpMYIUPOBAHHBIM YIaCTHHKAMHU B3aUMOICHCTBUSI.

ITPEAMETHBIE PE3YJ/IBTATDBI

K koniy 10 kinacca o0yyaronuiicss HAyquTCs:

«  cBOOOJHO ONEPUPOBATH OCHOBHBIMU IMOHSATUSMU CTEPEOMETPUH NPHU PELICHUU
3a/1a4 ¥ MPOBEICHUHA MAaTEMATUUECKUX PACCYKICHNN;

* IMPUMEHATH AKCUOMBI CTEPEOMETPUM M CIEACTBUSA U3 HUX IIPU DPEUICHUU
TCOMETPUYECKUX 33]1a4;

+  KJAacCU(pUIMPOBATh B3aUMHOE pACIOJIOKEHUE MPSIMBIX B IPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U INIOCKOCTEW B IPOCTPAHCTBE;

« CBOOOJHO ONEPUPOBATH MOHATUSMH, CBSI3AHHBIMU C YIJIaMU B MPOCTPAHCTBE:
MEXKy IPSIMBIMU B IIPOCTPAHCTBE, MEXKY IIPSMOU U INIOCKOCTHIO;

+ CBOOOJHO ONEpPUPOBATh NOHATUSAMHU, CBA3aHHBIMU C MHOTOT'paHHUKaMU;



cBOOOJIHO pAacro3HaBaTh OCHOBHBIE BHUABl MHOTOTPAaHHUKOB (TpHU3Ma,
nupamuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

KJIACCU(PUIIMPOBATE MHOTOTPAaHHUKH, BBIOMpas  OCHOBaHUS IS
KJaccu(uKanum;

CBOOOJTHO  OMEpUpPOBATh  TMOHATHUSIMH, CBSI3aHHBIMH C  CCUYCHHEM
MHOTOTPaHHHUKOB TJIOCKOCTHIO;

BBITIOJIHATD napajiesibHOe, LEHTPAJIbHOE u OpPTOTOHAIBHOE
POEKTUPOBAaHKE (PUTYP HA TIIOCKOCTb, BHITTOJHATH U300paXkeHus puryp Ha
TUTOCKOCTH;

CTPOUTHb CEYEHHUS] MHOTOTPAHHUKOB Pa3IMYHBIMU METOJAMH, BBIIIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BHJI CBEPXY, COOKY, CHU3Y;

BBIUMCIIATh  TUIOIMIAAM  TOBEPXHOCTEH  MHOTOTPAaHHUKOB  (TIpHU3Ma,
MMpaMK/ia), TEOMETPUUECKUX TEJ C IPUMEHEHHEM (HOPMYIL;

CcBOOO/IHO OMEPUPOBATH MOHITUSAMH: CHMMETPHUSI B MIPOCTPAHCTBE, LIEHTD,
OCb H TNIOCKOCTh CHMMETPHH, IICHTP, OCh 1 TNIOCKOCTh CAMMETPHUH (DUTYPBI;
CBOOOIHO OIEpPUPOBATH MOHATHSIMH, COOTBETCTBYIOUIMMH BEKTOpaM H
KOOpAMHATAaM B MTPOCTPAHCTBE;

BBITNOJIHATH IEHCTBUS HaJl BEKTOpPaMH;

pemath 3aaud Ha J0Ka3aTelbCTBO MATEMaTHUYECKUX OTHOILIECHUH U
HaXO0XJ/IeHUEe FeOMETPUUECKUX BEJIUMYNH, TPUMEHSSI U3BECTHBIE METO/IbI IPU
pElICHHH MaTeMaTHYeCKUX 3a]ad TOBBIIIEHHOTO M BBICOKOTO YPOBHS

CJI0’KHOCTH;
IIPUMEHSATH MIPOCTEUIIINE IIPOTPAMMHBIE cpeacrTna 51
AIEKTPOHHOKOMMYHUKALIMOHHBIE CHUCTEMBI pu pelieHnn

CTEPEOMETPUUECKUX 3a/1a4Y;
U3BJIEKAaTh, MPEOOpPa3OBbIBATE W HUHTEPIPETUPOBATH HHPOPMAIHIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMPeACTaBICHHYIO Ha
yepTeKax U pUCyHKaXx;

IPUMEHATh TIOJYYCHHBIE 3HAHWS Ha NPAKTUKE: CpPaBHUBATh U
aHAJM3UPOBATh PEANbHBIE CUTyalWH, NMPUMEHATh MU3YYEHHBIE NMOHATHSA B
mpolecce IOMCKAa  pelIeHUust MaTeMaTU4ecKd  CPOpMyIHpPOBAHHON
npo0OsieMbl, MOJETUPOBATh pEalbHbIE CHUTyallMM Ha SI3bIKE T€OMETPHH,
MCCIIE0BATh ITOCTPOEHHBIE MOJEIH C MCIIOJIb30BAHUEM I€OMETPUUYECKUX
NOHATUH M TeopeM, ammapara aiareOpbl, peniaTh MPaKTUYECKHE 3a/layu,
CBSI3aHHBIC C HAX0XKICHUEM F€OMETPUUYECKUX BEJINYHH;



O
«  HUMETh MPEJCTABICHUS OO0 OCHOBHBIX ATalax pa3BUTUA TE€OMETPUHM Kak
COCTaBHOM 4acTu GyHIAMEHTA PAa3BUTHUS TEXHOJIOTHH.

K konity 11 kiacca oOyJaromuiicss HayquTCs:
CBOOOJTHO OIEPUPOBATH TMOHSATHUSMH, CBSI3aHHBIMU C IHUIHHIPUYIECCKOM,
KOHUYECKOM U cepuyeckoid MOBEPXHOCTAMH, OOBICHATH CIOCOObI
MOJTyYCHUS;

« ONEpPUPOBATH MOHATUSIMU, CBI3AHHBIMU C TE€JIAMU BpAICHUS: [IMJIMHIPOM,
KOHYCOM, c(hepoit u mapowm;

+ pacmno3HaBaTh Tela BpauleHus (UWIUHIp, KOHYC, chepa U 1map) u
OOBSCHATH CIIOCOOBI TIOJIYYEHHSI TEJT BPAICHUS;

+  KJaccUu(PUIMPOBATh B3aUMHOE PACIIONIOKEHUE C(PEephl U TIIIOCKOCTH;

BBIYUCIIATH BEJIUYHMHBI 3JIEMEHTOB MHOTOTPAHHHUKOB W TEJ BpAICHUSA,
O00BEMBI W TUIOIIAA TOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BpaIlcHUS,
TCOMETPUUYECKHUX TEN ¢ TPUMEHEHUEM (HOPMYIT;

+ CBOOOJHO OMEPHUPOBATH MOHSATUSMHU, CBSI3aHHBIMH C KOMOWHAITUSIMH TEJ
BpallleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIHCAHHBIA B chepy H
OMMCAHHBIA OKOJIO cephl, chepa, BMUCAHHAS B MHOTOTPAHHHUK WJIU TEJIO
BpaIlCHUS;

*  BBIYUCIISITH COOTHOIICHUS MEXKY IUIOMIAASIMU TTOBEPXHOCTEN U 00bEMaMuU
ITOJIOOHBIX TEI;

« u3o0pakaTh uW3y4daeMmble (UTYpBI, BBITIOJHATH (BBIHOCHBIE) TIJIOCKUE
YEpTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP: BHIl CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHHUS TEIl BpaAIICHUS;

+ U3BJEKaTh, HHTEPIPETHPOBATH M MPEeOOpa3oBBIBaTH HWHOOPMAIUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUYECKUX (QUTrypax, TMpeACTaBICHHYI Ha
yepTekax M pUCYHKaX;

+  CcBOOOJIHO OTIEPUPOBATH MOHITHEM BEKTOP B MPOCTPAHCTRE;

*  BBITIOJIHATH OTEpaIlMy HaJ BEKTOPAMU;

*  3a/JaBaTh IUIOCKOCTh YpaBHEHUEM B JIEKapTOBOM CHCTEME KOOPAMHAT;

* pemaTh reOMETPUUYECKUE 33/1a4U HAa BEIYMCICHUE YTIIOB MEXKIY IPSIMBIMU 1
MJIOCKOCTSIMH, BBIYMCIICHUE PACCTOSIHUN OT TOYKH JIO TIOCKOCTH, B IIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPH PEIICHHH,

« CBOOOJHO OINEPUPOBATH TMOHSATUSIMH, CBS3aHHBIMH C JBHKEHHEM B
MIPOCTPAHCTBE, 3HATH CBOMCTBA JIBUKCHHIA,



BBITIOIHATh M300paKEHUSI MHOTOIPAHHUKOB U TeN BpAIlCHUS TMpHU
napajyieIbHOM — IEPEHOCE, LEHTPAIbHOW CHMMETpPUH, 3€pPKATBbHON
CUMMETPHH, TIPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS]I MHOTOTPAHHHUKOB M TEJ BPAILCHUS: CEUCHHS LUJIUH]IPA
(mapasienbHO U MEePIEeHIUKYISIPHO OCH), CEYEHUsI KOHYyca (MapajuieibHbIe
OCHOBAHMIO M MPOXOISIINE Yepe3 BEPIINHY), CEUCHUS 1I1apa;
MCITOJIb30BaTh METO/IbI IOCTPOECHMS CEUEHHI: METOJ CJIEIOB, METOT
BHYTPEHHETO NPOEKTHPOBAHUS, METOJ IEPEHOCA CEKYIIEW IJIOCKOCTH;
JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPIKIACHUS;

NPUMEHSTh TeoMeTpuueckre (akTbl Ui PEHICHUS CTEPEOMETPUUYECKUX
3a/ay, MPEANoJaralolIuX HECKOJbKO IIaroB pEHIeHUs, €CIU YCIOBHS
MPUMEHEHUS 3aJlaHbl B IBHOW U HESIBHOM (dopme;

pemaTth 3aJadyd Ha JOKa3aTeIbCTBO MAaTEMAaTUYECKUX OTHOIICHWH U
HaX0XJICHUE T€OMETPUUECKUX BEIUYUH;

IIPUMEHATH MPOrpaMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHMKAIIUOHHBIE
CHUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a/1a4;

IIPUMEHSATH ITOJyYCHHBIEC 3HAHUSI HA IPAKTUKE: CPABHUBATH, AHAJIM3UPOBATH
Y OLICHUBATh pEAIbHBbIE CUTYallMH, INPUMEHATH WU3YYEHHBIE IIOHATHUA,
TEOPEMBI, CBOMCTBA B IIPOLIECCE IIOUCKA PEHICHUS MAaTeMaTUYECKU
c(OopMyJIMPOBAHHON MPOOJIEMbI, MOJETUPOBATh pPEalibHblEe CUTYyalluu Ha
A3bIKE T€OMETPUH, UCCIIEN0BATH IIOCTPOCHHBIE MOJIEIIA C UCIIOIb30BAHUEM
F€OMETPUYECKUX TOHATUA M TEopeM, ammapara anreOpbl, pemaTh
[IPAKTUYECKUE 3a]a4yd, CBA3AHHBIE C HAXOXKICHUEM TI€OMETPUUYECKUX
BEJINYMH;

UMETh MPEACTABIECHUS 00 OCHOBHBIX 3Talax pa3BUTHS FEOMETPHUH Kak
COCTaBHOM yacTu (GyHAaMEHTa pa3BUTHUSL TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJinuecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iejioB U TeM (ungposere)
n/m nporpaMmalI Beero Konrpoabnsie | IlpakTuueckue o0pasoBaTe/bHbIe
padoThI padoThI pecypenl
1 BBeneHue B cTepeoMeTpuio 23 1
B3anMHOe pacnonokeHue npsmsIx B
2 MIPOCTPAHCTBE 6 1
[TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B
3 MIPOCTPAHCTBE 8
[TeprieHAMKYIPHOCTH MPSIMBIX M IUIOCKOCTEN
4 B IIPOCTPAHCTBE 25
5 VYTiibl 1 paccTosTHUS 16 1
6 MHororpaHHuKu 7 1
7 BekxTops!l B IpocTpaHCcTBE 12
[ToBTOpenue, 0600IIEHNE U CUCTEMATH3AITUS
8 3HaHUHI 5 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0

11 KJIACC

Ne i/

KoanyecTBo 4acoB




HaumeHnoBaHue pa3aesioB M TeM JJIeKTPOHHbIE
NPOrpaMMsbl Beero Konrpoabubie | IlpakTuueckue | (uudposbie)
padoThI padoThI o0pa3oBaTe/bHbIE
pecypchl
AHanuTH4eckas reOMeTpHs 15 1
[ToBTOpEeHME, 0000IIEHNE U
CUCTEeMaTHU3alusl 3HAHUU 15 1
O6bEM MHOTOTpaHHHKA 17 1
Tena BpameHus 24 1
[Tnomany moBepXHOCTH U 0OBEMBI
KpPYIJIBIX TEl 9 1
JBro>xeHus 5 1
[ToBTOpenue, 0600IIEeHNE U
cucTeMaTu3alus 3HaHui 17 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8 0
IHOYPOUYHOE IINTAHUPOBAHHUE
10 KJIACC
KoumnuectBo yacos
Ne Tema ypoka Hara JJ1eKTPOHHbIE LM (PPOBBIE
n/n Beero Konrpoabusie | IIpakTuuyeckne = usydenusi | 0GpasoBaTejbHbIE PeCypChbl
padoThI padoThI




OcHoBHbIE TIpaBUIIA
n300pakeHNs Ha pUCYHKE
IJIOCKOCTH, MapajlieIbHbIX
NPSIMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

https://m.edsoo.ru/FOIMGVRWHE

[ToHsATHS CTEpEOMETPHH: TOUKA,
npsiMasi, MI0CKOCTb,
npoctpancTBO. OCHOBHBIE
npaBuiIa N300paKeHMs Ha
PHUCYHKE IIJIOCKOCTH,
HapaJIeIbHBIX MPSIMbBIX
(OTpe3KoB), cepeMHBI OTpe3Ka

https://m.edsoo.ru/5SECB310PZ

ITonsTus: nepecekaromumecs
IIJIOCKOCTH, ITEPECEKArOUECs
npsiMasi ¥ MIOCKOCTb;
MIOJIyIIPOCTPAHCTBO

https://m.edsoo.ru/T2NNAU5SWK

ITonsTud: nepecekaromumecs
IIJIOCKOCTH, IEPECEKArOIIUECS
npsiMasi ¥ MIOCKOCTb;
MIOJIyIIPOCTPAHCTBO

https://m.edsoo.ru/7KZVSHHVO

MHororpaHHuky,  M300pakeHue
IIPOCTEUIINX IPOCTPAHCTBEHHBIX

https://m.edsoo.ru/AHGUTWH2F

buryp, HeCyiecTBYIOIIUX

00BEKTOB



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
https://m.edsoo.ru/7KZVSHHVO
https://m.edsoo.ru/AHGUTWH2F
https://m.edsoo.ru/AHGUTWH2F

MHororpaHHuKH, H300paKeHHe
NPOCTEUIINX MPOCTPAHCTBEHHBIX
buryp, HECYILLECTBYIOIINX
00BEKTOB

https://m.edsoo.ru/88UACE52Y

AKCHOMBI CTEPEOMETPUH U
MIEPBBIE CIECJCTBUS U3 HUX

https://m.edsoo.ru/IDKRA603N

AKCHOMBI CTEPEOMETPUH U
NIEPBbIE CJIECJCTBUS U3 HUX

https://m.edsoo.ru/ZIP3R7LQ2

AKCHOMBI CTEPEOMETPUH U
NIEPBBIE CIIEJICTBUS U3 HUX.
CriocoObI 3a1aHMs IPSIMBIX U
IIJIOCKOCTEN B IIPOCTPAHCTBE.
O0603HaueHus NPSAMBIX U
IJIOCKOCTEHN

https://m.edsoo.ru/AQXIJXEDYR

10

N3obpaxenue ceueHuit
MUPaMUJIbI, KyOa U IPU3MBIL,
KOTOpPBIE IPOXOIAT Yepes3 ux
pé6pa. N3obpaxenue
NEPECCUCHU MOJTYUYCHHBIX
mockocrell. PackpammvBanue
MMOCTPOCHHBIX CEeUeHU pa3HbBIMU
OBE€TaMH

https://m.edsoo.ru/EVUEQAZ7]

11

N3o0pakenne ceueHuit
MUpPaMUJIbI, KyOa U IPU3MBIL,
KOTOpPBIE IPOXOIAT Yepes3 ux
pé6pa. N3obpaxenue
nepecedeHus MOTyICHHBIX

https://m.edso0.ru/XT1VCSWB2



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

IJI0CKOoCcTe. PackpammBanue
MOCTPOEHHBIX CEUEHUN Pa3HBIMU
LIBETAMH

12

N3o0paxenue ceueHuit
MUPAMHUJIBL, Ky0a U IPU3MBIL,
KOTOPBIE MTPOXOJIAT YePe3 UX
pe&opa. N3o0pakeHune
HepeceueHMs MOJTyYSHHBIX
iockoctei. PackpamBanue
MIOCTPOCHHBIX CCUCHHI Pa3HBIMH
[[BETAMHU

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

13

N300pakeHue ceueHuit
nUpaMu/Ibl, KyOa U MpU3MBl,
KOTOPBIE IIPOXOJAT Yepe3 Ux
pEbpa. N3o0paxkenue
NepEeCcEeYCHUS MOTYYEHHBIX
mockocrei. PackpammyBanue
IIOCTPOEHHBIX CEYEHUN Pa3HBIMU
[[BETaMU

https://m.edsoo.ru/EKWHLAWS84

14

Merton cnenoB 11 TOCTPOEHUS
CEUYECHUN

https://m.edsoo.ru/1JO0N3100

15

Merton cnenoB 11sl TOCTPOEHUS
ceyeHuil. CBolcTBa epeceyeHni
MPSMBIX U IIJIOCKOCTEMN

https://m.edsoo.ru/DDABJTC2N



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

16

Mertoz cie10B A TOCTPOESHUS
ceueHuil. CBolcTBa nepecevyeHuit
IPSIMBIX U IIJIOCKOCTEMN

https://m.edsoo.ru/SN3SSUSEQ

17

[TocTpoenue ceueHuii B
nupamujie, Kyoe mo TpéM Toukam

https://m.edsoo.ru/HFW6370DR

Ha pé0pax. Co31aHne BEBIHOCHBIX
YEpTEHKEN U 3aIUCh 11aroB
IIOCTPOCHUS

18

[TocTpoeHue ceuenuii B
nupamujie, Kyoe mo TpéM Toukam
Ha pé0pax. Co3naHne BEBIHOCHBIX
yepTexel U 3amuch 11aroB
MOCTPOCHHUS

https://m.edsoo.ru/L62FFLCBW

19

ITocTpoeHune ceueHui B
nupamuje, Kyoe mo TpéM Toukam
Ha pé6pax. Co3maHne BBIHOCHBIX
YEpTEKEW U 3aIUCh 11aroB
MOCTPOEHUS

https://m.edso0.ru/JIAQIJNZCX

20

ITocTpoeHune ceueHui B
nupamue, Kyoe rmno TpéM Toukam
Ha péOpax. Co3iaHre BEBIHOCHBIX
YEpTEKEN U 3aIUCh 11aroB
MOCTPOCHUS

https://m.edsoo.ru/XJEZAR5TO



https://m.edsoo.ru/SN3SSU8E0
https://m.edsoo.ru/SN3SSU8E0
https://m.edsoo.ru/HFW637QDR
https://m.edsoo.ru/HFW637QDR
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

21

[ToBTOpCHME IJITAHUMETPHUU:
Teopema 0 IPONOPIUOHATIBHBIX
otpeskax. [Tomooue
TPEYTrOJIbHUKOB

https://m.edsoo.ru/L3FYZLILR

22

[ToBTOpEHME MIAHUMETPUU:
Teopema Menenas. Pacuersl B
CCUCHHUAX Ha BHIHOCHBIX
yeprexax. Mcropus pazButus
IUTAHUMETPUH U CTEPEOMETPUU

https://m.edsoo.ru/TP9F3DVV1

23

KoHTponbHas pabora "AKCHOMBI
crepeomerpun. Ceuenus"

https://m.edsoo.ru/EBLE09SZ1

24

Bsaumnoe pacnonoxenue
IPSIMBIX B IIPOCTPAHCTBE.
CkpenuBaromecs npsmele.
[Ipu3Haky ckpemuBarOMUXCs
npsimbix. [lapannenbHblie npsiMble
B [IPOCTPAHCTBE

https://m.eds00.ru/TYO90QBHKY

25

Teopema o CyllIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOI1
NapaJyIeIbHON TaHHOM NPSIMOM,
MIPOXOJSIIEN Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKaIlel Ha
JlaHHOM mpsimoit. Jlemma o
NepecedeHn ! napajiesIbHbIX
IPSIMBIX TJIOCKOCTBIO

https://m.edsoo.ru/CYUQMU9K?9



https://m.edsoo.ru/L3FYZL9LR
https://m.edsoo.ru/L3FYZL9LR
https://m.edsoo.ru/TP9F3DVV1
https://m.edsoo.ru/TP9F3DVV1
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

26

[TapamienbHOCTD TPEX MPSAMBIX.
Teopema 0 TpEX mapajIeabHbIX
npsMeIx. Teopema o
CKPEIIMBAIOIINXCS IPAMBIX

https://m.edsoo.ru/TRPMZB3MZ

27

[TapaynenbsHOE MPOEKTUPOBAHUE.
OcHOBHbIE CBOMCTBA

napajiCJIbHOI'O IMPOCKTUPOBAHMA.

N3o6paxenue pa3Hbix GUryp B
napajuieIbHOM MPOSKITUH

https://m.eds00.ru/03GR50WZV

28

I{enTpasnbHas Mpoekuusa. Yroi ¢
COHANPABJICHHBIMUA CTOPOHAMH.
VYrois Mexay NpsMbIMU

https://m.edsoo.ru/Z5FPAG6SHI

29

33.,[[21‘11/1 Ha A0Ka3aTCJIbCTBO U
HCCIICOOBAHUC, CBA3AaHHBIC C
PACIIOJIOKCHUEM IIPAMBIX B

https://m.edsoo.ru/7W31COFG6

IIPOCTPAHCTBE

30

[ToHATHS: mapamIenbHOCTh
IIPSIMOM U INIOCKOCTH B
npoctpaHcTse. [Ipu3Hak
MapaJIEIbHOCTH MPSAMOU U
iockocTH. CBolicTBa
NapauIeIbHOCTU MPSIMON U
IIJIOCKOCTH

https://m.edsoo.ru/N18CU003L



https://m.edsoo.ru/TRPMZB3MZ
https://m.edsoo.ru/TRPMZB3MZ
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 I0KA3aTENIbCTBO,
CBSI3aHHBIE C [1APAJUICIBHOCTHIO
IPSIMBIX U IIJIOCKOCTEHN B
IIPOCTPAHCTBE

https://m.edso0.ru/2DD9X2MQ3

32

[TocTtpoeHue ceuenus,
MIPOXO/ISIIIETO Yepe3 JaHHYIO
NPSIMYIO HA YepTEKE U
NapajyieIbHOr0 APYroi npsiMoil.
Pacuér orHOIIEHUI

https://m.edsoo.ru/1P06R5839

33

[TapamiensHas npoekuus,
NPUMEHEHHE /IS TIOCTPOCHUS
cedeHuil Kkyda u
napauienenunena. CBoicTea
napaieNienue1a ¥ Mpu3Mbl

https://m.eds00.ru/930T7FLSK

34

[TapannenpHbIE MITOCKOCTH.
[Ipu3Haky mapanienbHOCTH JBYX
MJIOCKOCTEM

https://m.edsoo.ru/QFUJAHV88

35

Teopema 0 mapamieIbHOCTH U
€AMHCTBEHHOCTH IIJIOCKOCTH,
IIPOXOJSIIEH Yyepe3 TOUKyY, He

https://m.edsoo.ru/2WG4W4XNO

MIPUHAJICIKAILYIO TAHHOMN
IIJIOCKOCTH U CJIEACTBUS U3 HEE



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

36

CaolicTBa napamieabHbIX
IUIOCKOCTEH: 0 MapaieIbHOCTU
NPSMBIX TIepECeYCHUS TPU
nepeceyeHnn JBYX
HapaJulebHBIX IIOCKOCTEN
TpeTben

https://m.eds00.ru/3KIKV3ROG

37

CBolicTBa napauiesibHbIX
IUIOCKOCTEH: 00 OTpe3Kax
napajuieabHbIX MPSMBIX,
3aKITIOYEHHBIX MEXIY
IapaJuIEIbHBIMU TUIOCKOCTSAMH; O
IIEPECEUECHHUH NPSAMOU € ABYMS
MapasuiebHbIMU IIOCKOCTSIMU

https://m.edsoo0.ru/QLA4PYRAT

38

[ToBTopenue: reopema [Mudaropa
Ha TUIOCKOCTH

https://m.edsoo.ru/9VJZIWC6J

39

[ToBTOpEHUE: TPUTOHOMETPHUS
MIPSAMOYTOJIBHOTO TPEYTOJIbHUKA

https://m.edsoo.ru/Z6FNNNT5D

40

CaoiicTBa Ky0a 1
IPSIMOYTOJIEHOTO
napaJsenenunesa

https://m.edsoo.ru/HYNIQ7850Q

41

Brerunciienue 1iMH OTpE3KOB B
KyO€e 1 psIMOYTOJIbBHOM
napajuieaenunese

https://m.edsoo.ru/FZBZVVPOEC



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
https://m.edsoo.ru/HYNIQ785Q
https://m.edsoo.ru/FZBZVP0EC
https://m.edsoo.ru/FZBZVP0EC

42

[IeprieHIUKYIAPHOCTD NPAMOU U
miockocty. [Ipusnak
NEPHEHIUKYIISIPHOCTH IIPSIMOMN U
IUIOCKOCTH

https://m.edsoo.ru/ISFBHOGG3

43

[leprieHAMKYIASIPHOCTD MPAMOUN U
wiockocTH. [Ipu3nak
NEPIEeHIUKYIIPHOCTH IPSIMON U
IUIOCKOCTH

https://m.edsoo.ru/K38BG3I1ZH

44

Teopema o CylIeCTBOBAHUU U
€MHCTBEHHOCTH MPSMOH,
MPOXOIAIICH Yepe3 TOUKY
IIPOCTPAHCTBA U
MEPIEeHIUKYISIPHON K MIIOCKOCTH

https://m.edsoo.ru/\WF3MTS4E5

45

ITnockoctu n
NEPIEHINKYIAPHBIE UM MIPSIMBIE
B MHOFOFpaHHI/IKaX

https://m.edsoo.ru/OKTGKHNSI

46

IInockoctu n
NEePHEHANKYIISPHBIE UM TIPSIMbIE
B MHOT'OTpaHHUKAX

https://m.edso0.ru/S1VOAWIW3

47

[IeprieHauKyIsp ¥ HAKIOHHASL.
[TocTpoenue neprneHANKyIsIpa U3
TOYKHU Ha IPAMYIO

https://m.edsoo.ru/KIP9L4ZCX

48

[lepnenauKysip ¥ HaKJIOHHAsA.
[TocTpoenue neprneHANKyIsIpa U3
TOYKHU Ha IPAMYIO

https://m.edsoo.ru/211lUD45PR



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
https://m.edsoo.ru/KIP9L4ZCX
https://m.edsoo.ru/KIP9L4ZCX
https://m.edsoo.ru/2IIUD45PR
https://m.edsoo.ru/2IIUD45PR

49

Teopema o Tpéx
neprneHauKyIsipax (mpsmas u
obpatHas)

https://m.edsoo.ru/CNE1PAIU5

50

Teopema o Tpéx
NepreHuKysapax (mpsmas u
obpatHas)

https://m.edsoo.ru/IPCG564WN

o1

VYToa Mexay CKpeuuBarOIIMMUCS

https://m.edsoo.ru/K4EHQ3E9E

MMPpAMBIMHA

52

ITouck MNEPNCHAUKYJIAPHBIX
MMpsAMBIX C ITIOMOIIBIO
NEPNCHAUKYIIAPHBIX IIOCKOCTEH

https://m.edsoo.ru/EBYVPSMSI

53

OpToroHanbHOE IPOEKTUPOBAHNE

https://m.edso0.ru/GP0ZX8VHE

54

[Toctpoenue ceuennii kyoa,
IIPU3MBI, IPABWIIBHOM NMPaMUIbI
C TIOMOIIBIO OPTOTOHAIBHOU
IIPOEKLIAN

https://m.edsoo.ru/F5ZMOA1AE

55

[Toctpoenue ceuennii kyoa,
IIPU3MBI, IPABWIIBHOM NMHPaMUIbI
C IIOMOIIBIO OPTOTOHAIBHOU
IPOEKLIAN

https://m.edsoo.ru/TS0FUDOQOJ

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO INIOCKOCTH.
[Inockoctu cummerpuii B
MHOT'OI'paHHHKaX

https://m.edsoo.ru/N77K7ZM8K



https://m.edsoo.ru/CNE1PAIU5
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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
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https://m.edsoo.ru/T50FUDOOJ
https://m.edsoo.ru/T50FUDOOJ
https://m.edsoo.ru/N77K7ZM8K
https://m.edsoo.ru/N77K7ZM8K
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[Ipu3Hak nepneHuKyIsIpHOCTH
IIPSIMOM M INIOCKOCTHU KaK
CJIEICTBUE CHMMETPUU

https://m.edsoo.ru/L9E703U3V

58

[IpaBuIBEHBIE MHOTOTPAHHUKH.
Pacuér paccTostHuid OT TOUYKHU 10
IUIOCKOCTH

https://m.edsoo.ru/Z9E166HHZ

59

[IpaBusibHBIE MHOTOTPAHHUKHU.
Pacuér paccTosiHuii OT TOUKH 10
IUIOCKOCTH

https://m.edsoo.ru/TJISUOWZTH

60

Crioco6b1 OIyCTUTh
HEePHEHINKYIISAPbl: CUMMETpPHUS,

https://m.edsoo.ru/DHFUCBWOG6

CABUT TOUKH I10 MapajieIbHON
MPAMOM

61

CnBur no HenapajIeabHOU
MPSIMOU, U3MEHEHUE PACCTOSHUM

https://m.edsoo.ru/9OANVFE9E

62

KonTponasnas padora "B3aumHoe
PACIIOJIOKCHUC ITPAMBIX U
MJIOCKOCTEH B MpocTpaHCcTBe"

https://m.edsoo.ru/JW5UZNN8J

63

[ToBTOpEHME: yroym Mexay
MMPSAMBIMHA Ha IIJIOCKOCTH,
TPUTOHOMETPHS B IPOU3BOJIHHOM
TPEYrOJIbHUKE, TEOpEMA
KOCHUHYCOB

https://m.edsoo.ru/SKORHWDFQ



https://m.edsoo.ru/L9E703U3V
https://m.edsoo.ru/L9E703U3V
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https://m.edsoo.ru/SK9RHWDFQ

64

[ToBTOpEHME: Yroa Mexay
CKPEIIMBAIOIIUMUCS IPSIMBIMU B
MIPOCTPAHCTBE

https://m.edsoo.ru/\WBREU9US7

65

I'eomeTpuueckue MeToabl
BBIYHCIICHUS YTJIa MEXKY
MNPSIMBIMU B MHOTOTPAaHHHUKAX

https://m.edso0.ru/3U40237CK

66

JIByrpannsiii yroa. CBoicTBO
JIMHEHHBIX YTJIOB JIBYITPAHHOTO

yria

https://m.edsoo.ru/8H4CYFABO

67

[eprieHIUKYISAPHBIE MTIOCKOCTH.
CBoiicTBa B3aUMHO
MEePIICHIUKYIIIPHBIX TUIOCKOCTEH

https://m.edsoo.ru/FIHM69NVD

68

[Ipu3Hak nepnesauKyJIsIpHOCTH
IJIOCKOCTEW; TeOpeMa O NMpSMON
MEePECEUCHUS ABYX MIOCKOCTEN

NEPIEHAUKYIISIPHBIX TPEThEU

https://m.edsoo.ru/FY5TMQ43F

IIJIOCKOCTH

69

[IpssmMoyTOIBHBII
napajuiesenumnesn; Kyo;
WU3MEPEHMs], CBOMCTBA
IIPSIMOYTOJIBHOTO
napajuiesenuneia

https://m.edsoo.ru/K99DBNDAW



https://m.edsoo.ru/WBREU9US7
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70

Teopema o AuaroHayu
MPSMOYTOJIBHOTO
napasuiesienuIie/ia v CleICTBUe
u3 Heé

https://m.edsoo.ru/E3T10AD6I

71

CrepeomeTrpuueckue u
IMMPUKJIAAHBIC 3a1a4U, CBA3aHHBIC
CO B3aWMHBIM PACIOJIOKECHUEM
NPSMBIX U TIFIOCKOCTH

https://m.edso0.ru/4ATBYU36HZ

72

[ToBTOpEeHUE: CKpeNUBaAIOIKECS
IIPsIMBIE, MTApaJUICIIbHbIC
IJIOCKOCTHU B CTAHAAPTHBIX
MHOI'OrpaHHHUKax

https://m.eds00.ru/TL947D6WK

73

[Tapa mapanienbHbIX IIOCKOCTEH
Ha CKPEIUBAIOLIUXCS MPSMBIX,
PAcCTOSIHUE MEXKIY
CKPEIIHUBAIOIIUMUCS IPSIMBIMU B
MPOCTBIX CUTYAITHSIX

https://m.edsoo.ru/YFWZTQREN

74

Paccrosane ot ToUkH 710
MJIOCKOCTH, PACCTOSTHUE OT
IpsIMO 10 TIJIOCKOCTH

https://m.edsoo.ru/W5GN48EIM

75

Brluncnenue paccTosHUN MEXTY
CKPELIMBAOIINMHUCS IPSIMBIMHU C
ITOMOIIBIO IEPIEHIUKYIIIPHON

https://m.edsoo.ru/5SW9VIIHMD

IIJIOCKOCTH



https://m.edsoo.ru/E3T10AD6I
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76

TpéxrpaHHslil yroi, HepaBeHCTBa
JUIs TPEXTPAHHBIX YIJIOB.
Teopema Iludaropa, TeopemMbl
KOCHUHYCOB M CHHYCOB  JUIS
TPEXTPAHHOTO yIJia

https://m.edso0.ru/3SXGHNLQA4J

77

DeMeHTHI chepruiecKoit
TE€OMETPHUH: Te0JIe3NIECKUe
JIMHUU Ha 3emiie

https://m.edsoo.ru/HMVTV74CP

78

KonTponbnas pabota "Yrisl u
paccrossHus"

https://m.edsoo.ru/IRTWZ59YU

79

Cucremaru3anys 3HAaHHH
"MHOrorpaHHUK M €ro
dJIEMEHTHI"

https://m.edsoo.ru/VC3UOAK3B

80

[Inpamuia. Bunael nupamun.
[TpaBuiibHas nupamua

https://m.edsoo.ru/J3R0247E0Q

81

ITpusma. IIpssmMast u HakIOHHAs
npusMsl. [IpaBunbHas npusma

https://m.edsoo.ru/JNDHOOSEQ

82

[IpsiMo#t mapasnenenunen,
IPSIMOYTOJIBHBIN
napauenenunes, Kyo

https://m.edsoo.ru/L8803LZGS

83

BrlInmykiibie MHOTOIpaHHHKHU.
Teopema Ditnepa

https://m.edso0.ru/B4TOMDU1D

84

BrInmykiibie MHOTOIpaHHUKU.
Teopema Ditnepa. [IpaBunbHbie U
[IOJIyIIPaBUJIbHBIE
MHOTI'OI'paHHUKH

https://m.edso00.ru/QOMX9GA1S



https://m.edsoo.ru/3XGHNLQ4J
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https://m.edsoo.ru/JNDH0O8E0
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https://m.edsoo.ru/B4T0MDU1D
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https://m.edsoo.ru/QOMX9GA1S
https://m.edsoo.ru/QOMX9GA1S

85 KontponsHas pabora 1 https://m.edsoo.ru/3N52B3TEM
"MHororpanHukm"
[TonsiTre BeKTOpa Ha MIOCKOCTH

86 W B IPOCTPAHCTBE 1 https://m.edsoo.ru/LRBSE3B09

87 CymMa BEKTOpOB 1 https://m.edsoo.ru/MNTSX2XL38

88 Pa3zHocTh BekTOpOB 1 https://m.edsoo.ru/SHBMZ1POH

89 [TpaBuio mapasienenurena 1 https://m.eds00.ru/XS6AN7LA2

90 YMHOKEHNE BEKTOpa Ha YNCIIO0 1 https://m.edsoo.ru/MJUH128L R
Paznoxxenue Bektopa o 6azucy

91 TpEX BEKTOPOB, HE JIEKAIIMX B 1 https://m.eds00.ru/U760IDCTG
OJIHOM MIIOCKOCTH

92 CkayisipHOE MTPOU3BE/ICHUE 1 https://m.edso0.ruJZ46VVNC71
Brruucnenue yria MEXY

93 BEKTODAMIL B IPOCTPAHCTRE 1 https://m.edso0.ru/lU5196UQP
IIpocreiimme 3amayu ¢

94 BEKTOAMIL 1 https://m.edsoo.ru/FIXV79T8B
IIpocreiimue 3anauu ¢

95 BEKTOAMIL 1 https://m.edsoo.ru/JJCWURNGO01
[Ipocreitmume 3anauu ¢

96 BEKTOPAMH 1 https://m.edsoo.ru/BEHWOELKS
[Tpocreiimue 3agaum ¢

97 1 https://m.edsoo.ru/P3W8WZZSY

BEKTOpaMH



https://m.edsoo.ru/3N52B3TEM
https://m.edsoo.ru/3N52B3TEM
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https://m.edsoo.ru/P3W8WZZSY

O00011IeHNE U CUCTEMATHU3ALHS 1 https://m.edsoo.ru/ECRMXSNM3
98 3HaHUH https://m.edsoo.ru/XXBTFP5WL

Wrorosas kKoHTpoJBbHAS paboTa

https://m.edsoo.ru/SFGPDWNKO

HtoroBast kKoHTpoJIbHAs paboTa https://m.eds00.ru/X3ZG8A6SO
99 O000111eHrE U CUCTEMATU3 AL 4

3HAaHUH https://m.edsoo.ru/931AWXEK1

OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME



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

11 KJIACC

KoaunuecTBO 4acoB

N | Tema vooka Hara JIeKTPOHHBbIE HU(POBHIE
B P Kontpoasnsie | IIpakriieckue u3ydeHusi | oOpa3oBaTe/ibHbIE pecypchl
Bcero
padoThI padoThI

IToBTOpEHME TEMBI

1 "Koopannarer BeKTopa Ha 1 https://m.eds00.ru/WERSDSI4U
IUIOCKOCTH U B ITpoCTpaHcTBe"
[ToBTOpenue tems! "CxkanspHoe _

2 POM3BECHHE BEKTOPOR” 1 https://m.edso0.ru/M6JOGONJ7
[ToBTOpeHue TEMBI

3 "Bbluncienue yria Mexay 1 https://m.eds00.ru/55KY41LVG
BEKTOpaMu B NMpocTpaHcTBE"
IToBTOpEeHME TeMBI "Y paBHEHHE

4 NPSIMOH, MPOXOASIIECH Yepes ABe 1 https://m.edso0.ru/U20HPUS6W
TOYKH"
YpaBHEHME MIIIOCKOCTH, HOPMAJIb,

5 YpaBHEHHUE IIJIOCKOCTH B 1 https://m.edso00.ru/VYIH8TERW
OTpe3Kax
YpaBHEHME MIJIOCKOCTH, HOPMAJIb,

6 ypaBHEHUE IIJIOCKOCTH B 1 https://m.edso0.ru/541910WGX
oTpe3Kax

7 BekTopHoe npousBenenme 1 https://m.edsoo.ru/NTYOG2APM
JIvHeiiHbIe HEpaBEeHCTBA,

8 1 https://m.eds00.ru/54EQ7JQ8E

JIMHENHOE NPOrPaMMHUPOBAHNE



https://m.edsoo.ru/WERSDSI4U
https://m.edsoo.ru/WERSDSI4U
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https://m.edsoo.ru/M6JO60NJ7
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https://m.edsoo.ru/5419I0WGX
https://m.edsoo.ru/5419I0WGX
https://m.edsoo.ru/NTYOG2APM
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https://m.edsoo.ru/54EQ7JQ8E

JInneliHbIe HEPABEHCTBA,

9 NHHEHHOE MPOrPAMMHPOBAHHE https://m.edsoo.ru/VVPKWBB4AA

10 AHaIUTHYECKUE METOIBI https://m.edsoo.ru/KHJ20M3PV
pacuéra yriia Mex1y MpsMbIMU B
MHOTOI'PaHHHUKAX
AHaIUTHYECKHE METOIBI
pacdéra yria Mexay

11 MIOCKOCTSIMH B MHOTOTPAHHIKAX https://m.edsoo.ru/DDXUUAIAS
dopmyiia pacCTOSIHUA OT TOUKH _

12 110 TUTOCKOCTH B KOOD/THHATAX https://m.eds00.ru/SG451UUG1
Haxoxnenue paccTositHui OT

13 TOUKH 10 TITOCKOCTH B Ky6e https://m.edsoo.ru/8V2N4X1L3
Haxoxnenue paccrostHui OT

14 TOYKH J0 IUIOCKOCTH B https://m.edsoo.ru/UZ15UU37F
MPaBHIIbHON MHUpaMue
KonTponbnas pabota

15 " " https://m.eds00.ru/8NGI1GHFM

AHanuThueckas reoMeTpHst

CG‘-IGHI/I?I MHOFOFpaHHI/IKOBZ

16 CTAHIAPTHBIE MHOTOTPAHHUKH https://m.edso0.ru/219603NHQ
CeueHust MHOTOTPAHHUKOB:

17 https://m.edso0.ru/52XG02J5B

METO/I CJIEOB



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
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https://m.edsoo.ru/219603NHQ
https://m.edsoo.ru/219603NHQ
https://m.edsoo.ru/52XGO2J5B
https://m.edsoo.ru/52XGO2J5B

18

CeueHust MHOTOIPaHHUKOB:
CTaH/IapTHbIE IIOCKOCTH,
nepecedeHus! NPsIMbIX U
IIJIOCKOCTEMN

https://m.edso0.ru/CUP7TCPXQ

19

[TapamienbHble NpsIMBIE U
IUIOCKOCTH: NapaJulebHbIE
CCUCHUA

https://m.edsoo.ru/MM69MKRDP

20

[TapamienbHbIE IPSIMBIE U
IJIOCKOCTH: Pac4y€T OTHOLLICHHI

https://m.edsoo.ru/O71ROIJFI

21

[TapamienbHbIE IPSIMBIE U
IUIOCKOCTH: YIJIbI MEXIY
CKpPCIIUBAOIMUMUCS ITPAMBIMUA

https://m.edsoo.ru/26EPTM74A

22

[IepnieHauKyIsIpHBIE IPSAMBIE U
IJIOCKOCTH: CTaHIAPTHBIE MAPBI
NEePHEHAUKYIISIPHBIX TUIOCKOCTEN
U IIPSIMBIX, CHMMETPUHU
MHOT'OI'PAaHHUKOB

https://m.edso0.ru/YQUVT6EVZX

23

[TepnieniuKyNIsIpHBIE IPSIMBIE U
IUIOCKOCTH: TEOPEMA O TPEX
NepIeHIUKYIsIpax

https://m.edsoo.ru/HQIN20ZJP

24

[leprienAuKynApHBIE IPSIMBIE U
IJIOCKOCTH: BBIYUCIIEHHUS JJIVH B
MHOT'OI'paHHHKaX

https://m.edsoo.ru/OWFAQ1A9J



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
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

25

[ToBTOpenue: miomanu
MHOT'OYTOJILHUKOB, ()OPMYJIbI
JUTSI TITOTACH, COOOpaKEHUS
no00us

https://m.edso0.ru/FDRZ0O9G4X

26

[ToBTOpCHME: MIOMIAIH
MHOTOYT'OJIbHUKOB, ()OPMYJIBI
JUTS TIJTOMIACH, COOOpaXKEHUS
nmonoous

https://m.edsoo.ru/1ZYRNNIKV

27

[ToBTOpenue: miomanu
MHOI'OYTOJIbHUKOB, ()OPMYJIbI
JUIs TUTOILAEeH, COOOpaXeHus
nmonoous

https://m.edsoo.ru/HWHVFNLQOO

28

Inomanu ceuenunit
MHOTOTPaHHUKOB: TIJIOIIAIH
MMOBEPXHOCTEM, pa3pe3aHus Ha

https://m.edsoo.ru/X2HRM9HD4

YacTH, COOOpaKeHUs O 100ust

29

IInomanu ceuenuit
MHOTOTPaHHHUKOB: TIOIIAIN
MOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxKeHHs Moa00us

https://m.edsoo.ru/8H4ELY9N6

30

KonTponbhas pabota
"IloBTOpEHME: MHOTOTPAHHHUKH,
CE4YEeHHUS] MHOTOI'PaHHHUKOB"

https://m.edsoo.ru/SSUW1IWWV1



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
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

31

O0BéMm Tema. O0beM
IPSIMOYTOJIBHOTO
napaiesienume/a

https://m.edsoo.ru/6UXGO0RC9

32

3amaun 00 yaBOCHUU Ky0a, O
KBaJIpatype Ky0a; O TPUCEKINH
yria

https://m.edsoo.ru/VK2J2TXEF

33

CrepeoMeTrpuueckue 3aaauu,
CBsI3aHHBIE C 00BEMOM
IPSIMOYTOJIBHOTO
napasuiesienumnena

https://m.edsoo.ru/ODR6HE6TQS

34

[pukiaaHpie 3a1a4u, CBSI3aHHBIC
C BBIUMCIIEHHEM 00hLEMaA
IPSIMOYTOJIBHOTO
napaiesienumea

https://m.eds00.ru/OSHTIOT1G

35

O06BEM npsMOi IPU3MBI

https://m.edsoo.ru/8AIL9YHYJ

36

CrepeoMeTrpuueckue 3aJaun,
CBSI3aHHBIE C BBIYMCIEHUEM
00BEMOB NPSAMON TPU3MBI

https://m.edsoo.ru/1ID8HV54A9

37

[TpuknaaHble 3ajauu, CBA3aHHbIC
¢ 00bEMOM IPSIMON IPU3MBI

https://m.edsoo.ru/QIlYC4F8IU

38

Brraucnenue 06EMOB TeI €
MIOMOUIBIO ONIPEAETEHHOTO
uHTerpana. O0bEM HaKJIOHHON
IIPU3MBI

https://m.edsoo.ru/ON585060H



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
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https://m.edsoo.ru/QIYC4F8IU
https://m.edsoo.ru/QIYC4F8IU
https://m.edsoo.ru/ON585060H
https://m.edsoo.ru/ON585060H

39

Brruncnenue 00bEMOB Te ¢
IIOMOUIBIO ONPENECIIEHHOTO
uHTerpaia. O0bEM nupamMusl

https://m.edsoo0.ru/2CJLCMKS8N

40

dopmyna 00bEMa MUPaAMUIBIL.
OTtHomeHrue 00HEMOB TUPAMH/T
¢ 00ITUM yTJIOM

https://m.edsoo.ru/AL3PODC9E

41

®opmyna 00bEMa MUPaAMUIBI.
OTtHonieHne 00BEMOB TUPAMULL
C OOIIMM yTIIOM

https://m.eds00.ru/3GOOAJRNY

42

CTepeOMeTpI/IquKI/Ie 3aJa4u,
CBsI3aHHBIE C 00BEMAMU
HaKJIOHHOM IIPHU3MBbI

https://m.edsoo.ru/7TR8RHWO7

43

CTepeOMeTpI/IquKI/Ie 3aJa4u,
CBSI3aHHBIC C 00BEMaMU
MMUpaMuJabl

https://m.edsoo.ru/SF480DTS6

44

IIpuknagHele 3a1a4u MO TEME
"O0BEMBI TEN", CBI3aHHEIC C
00BEMOM HAKIIOHHOW TIPU3MBI

https://m.eds00.ru/9SF60YYVX

45

IIpuknagHele 3a1a4u MO TEME
"O0BEMBI TEN", CBI3aHHEIC C
00BEMOM MUPaMHUIbI

https://m.edsoo.ru/Z4MZ27RMY

46

[Tpumenenue o0BEMOB.
Beraucienue pacctostHUS 10
TUTOCKOCTH

https://m.edso00.ru/I39CX0O3CP



https://m.edsoo.ru/2CJLCMK8N
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https://m.edsoo.ru/3GOOAJRNY
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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
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https://m.edsoo.ru/I39CXO3CP
https://m.edsoo.ru/I39CXO3CP

47

KonTponpHas padora "O0beM
MHOTOTrpaHHHKA"

https://m.edsoo.ru/XNWZSSJ7P

48

Hunuuapuyeckast HOBEPXHOCTb,
00pa3yromue MUJIMHIPUICCKOM
MTOBEPXHOCTH

https://m.edsoo.ru/7DHKEHEG6

49

s p. [pamoii kpyrosoun
uwHap. [nomans
IIOBEPXHOCTH LUJIUHIPA

https://m.edsoo.ru/MAVWA4KY55

50

Konuueckas moBepxHOCTb,
00pa3yrolne KOHMIEeCKOM
nosepxHoctu. Konyc

https://m.edsoo.ru/PVRE7HQ6Y

51

CeueHue KOHYCa MIOCKOCTBIO,
MapajuieIbHOMN IJIOCKOCTH
OCHOBAHUA

https://m.edsoo.ru/EOVSHALSL

52

Y ceu€HHBI KOHYC.
N300pakeHre KOHYCOB U
yCeYEHHBIX KOHYCOB

https://m.edsoo.ru/9VKWVDCTE

53

[Tnomans 60KOBOM MOBEPXHOCTU
Y TIOJIHOM ITIOBEPXHOCTU KOHYCA

https://m.edsoo.ru/AWKB9EANE

54

[Tnomans 60KOBOM MOBEPXHOCTU
Y MOJIHOM ITOBEPXHOCTU KOHYCA

https://m.edsoo.ru/9NFAUE3KJ

55

CrepeomeTprueckue 3a1auu Ha
JA0Ka3aTeJIbCTBO U BBIYMCIICHHUC,
MMOCTPOEHUEM CEUCHUH
UJIMHApPa, KOHYyca

https://m.edsoo.ru/QZVH5EXL9
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56

CrepeomeTpHuuecKue 3aauu Ha
J0Ka3aT€JIbCTBO U BBIYUCIICHUC,
MIOCTPOEHUEM CEUECHUH

https://m.edsoo.ru/AKF6PW62W

UWIMHIPA, KOHYCA

57

[TpuknagHbie 3a1a49u, CBSI3aHHbIC
C IWIUHAPOM

https://m.edso00.ru/3429ZLHT5

58

[IpuxnagHeie 3a1a4n, CBI3aHHbBIE
C UWJIMHIPOM

https://m.edsoo.ru/ZY6ENPVKD

59

Cdepa u map

https://m.edsoo.ru/W1TVKAJOR

60

[lepeceuenue chepsl u mapa ¢
IJI0CKOCThI0. Kacanue mapa u
cdepsl TUIOCKOCThIO. By n
n300paxKeHue mapa

https://m.edsoo.ru/JFBNB5ZS0

61

[epeceuenue chepsl u mapa ¢
I10cKOCThI0. Kacanue mapa u
chepsl IIocKoCcTh0. Bug u
n300paxkeHue mapa

https://m.edsoo.ru/M6WK9K950

62

VYpaBuenune chepsl. [Lnomans
cthepsl u e€ yacTeit

https://m.edsoo.ru/U8G24B0O8H

63

Cummerpus chepsl 1 mapa

https://m.edso0.ru/6E6GX0YJS
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64

CrepeomeTpHuuecKue 3aauu Ha
J0Ka3aT€JIbCTBO U BBIYUCIICHUC,
CBsI3aHHBIE CO chepold U mapom,
MOCTPOCHHUEM MX CCUCHHIA
IUIOCKOCTBIO

https://m.edsoo.ru/MSYBPKH7R

65

CrepeomeTpHuyuecKue 3aauu Ha
J0Ka3aTCJIbCTBO U BBIYUCIICHUC,
CBsi3aHHBIC CO chepold U mapom,
MOCTPOCHUEM MX CCUCHHIA
IUIOCKOCTBIO

https://m.edsoo.ru/MXRDTK72T

66

HpI/IKJIalIHI)IG 3aaa4u, CBA3aHHBIC

https://m.edsoo.ru/XW5LI17A9]

co cepoii 1 mapom

67

[ToBTOpEHME: OKPYKHOCTH HA
IIJIOCKOCTH, BBIYUCIICHUS B
OKPY)KHOCTI/I, CTaH}lapTHI)Ie
mogoous

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

68

Pazmmuanbie KOM6I/IHaIII/II/I TEI
BpalicHus 1 MHOT'OI'paHHUKOB

https://m.edsoo.ru/LE7933LXX

69

3amauu o Teme "Tena u
MOBEPXHOCTHU BpamieHus"

https://m.edsoo.ru/PHHLCG54E

70

3agaun o teme "Tena u
MTOBEPXHOCTHU BpanieHus"

https://m.edsoo.ru/22WPBLTP9

71

KonTponbhas pabota "Tena u
MOBEPXHOCTHU BpaleHus"

https://m.edso0.ru/33W222M63



https://m.edsoo.ru/MSYBPKH7R
https://m.edsoo.ru/MSYBPKH7R
https://m.edsoo.ru/MXRDTK72T
https://m.edsoo.ru/MXRDTK72T
https://m.edsoo.ru/XW5LI7A9J
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https://m.edsoo.ru/EJ2QDAVEJ
https://m.edsoo.ru/LE7933LXX
https://m.edsoo.ru/LE7933LXX
https://m.edsoo.ru/PHHLCG54E
https://m.edsoo.ru/PHHLCG54E
https://m.edsoo.ru/22WPBLTP9
https://m.edsoo.ru/22WPBLTP9
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https://m.edsoo.ru/33W222M63

O0béMm unuHIpa. Teopema 06

72 06HEME TPAMOTO IHTHHIPA https://m.eds00.ru/1ZN2S6ZMO
Boruncnenue 00bEMOB Te ¢

73 IIOMOILLIO ONIPENENEHHOIO https://m.eds00.ru/ACTOMFEMVFE
unterpana. O0bEM KoHyca
[Lnomaay GOKOBOM M OJIHOM _

74 [IOBEPXHOCTH KOHYCA https://m.edsoo.ru/ZYTK7P8B1
CrepeomeTpuyeckue 3a1a4u,

75 CBSI3aHHBIC C BBIYHCIICHUEM https://m.eds00.ru/709VJYPSC
00BEMOB IMJIMH/Ipa, KOHYCa
[IpukitagHble 3ana4m 110 TEME

76 "OOBEMBI U TIOIIAN https://m.edso0.ru/QXEAIGPVB
noBepxHocrel Ten"
O0béM 11apa U MapoBOro

77 https://m.edsoo.ru/VV6ONBVZX

cekropa. Teopema 06 00BEME

mrapa. [Inomans chepsi.
CrepeomeTpuyiecKkue 3a1a4u,
CBA3aHHBIC C BBIYUCIICHUEM
00BEMOB 11apa, IIAPOBOTO
CerMEHTa U MapOBOT0 CEKTOpa



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
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https://m.edsoo.ru/VV6ONBVZX
https://m.edsoo.ru/VV6ONBVZX

78

[IpukitagHble 3ana4m 10 TeEMe
"OOBEMBI TEN", CBI3aHHBIE C
00BEMOM I1apa U IJIOIIA/IbIO
cdepsl. COOTHOMICHUS MEKTY
IJIOMIAIMU ITIOBEPXHOCTEN U
00BEMamMu TOJOOHBIX Tell

https://m.edsoo.ru/EZHIGRUEJ

79

IToxoOuEble Tena B
npoctpaHcTse. 3meHeHune
00béMa 1pu Moa00uH.
CrepeomeTpuyeckue 3a1auu,
CBSI3aHHBIE C BHIYMCIIEHHEM
00BEMOB TelI U IIomanck
IIOBEPXHOCTEN

https://m.edsoo.ru/H24188MKQ

80

KoHntponbnas padota "[lnomann
MOBEPXHOCTH U 00BEMBI
KpYIJIbIX Ted"

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

81

JIBY>KeHUs MPOCTPaHCTBA.
Orobpaxenus. [IBuxeHus u
paBeHcTBO (puryp. OOume
CBOICTBA JBHKCHUMN

https://m.edsoo.ru/RXJ4YW6NA

82

Buner nBmkeHui:
NapaJIeIbHbIN EPEHOC,
LEHTPAJIbHAsI CHMMETPUS,
3epKaJbHasi CHAMMETPHS,

https://m.edso0.ru/ZSUA77NTX

ITOBOPOT BOKPYT IPSIMOi



https://m.edsoo.ru/EZH9GRUEJ
https://m.edsoo.ru/EZH9GRUEJ
https://m.edsoo.ru/H24I88MKQ
https://m.edsoo.ru/H24I88MKQ
https://m.edsoo.ru/73UODGNYR
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https://m.edsoo.ru/RXJ4YW6NA
https://m.edsoo.ru/RXJ4YW6NA
https://m.edsoo.ru/ZSUA77NTX
https://m.edsoo.ru/ZSUA77NTX

83

[IpeoOpazoBanus mog00wMsI.
[psimast u chepa Diinepa

https://m.edsoo.ru/A1IPU2WOAX

84

I'eomerpuueckue 3amgauun
MMPUMCHCHUC NBUKCHUA

Ha

https://m.edsoo.ru/KFDHOMGKZ

85

KonTponpHas padora "BekTopsr

B MpocTpaHcTBe"

https://m.edsoo.ru/4F52B11KK

86

Ob6o6maromee nmosropenue 11
MOHATHI U METOJOB Kypca
reometrpun 10—11 xmaccos,
CHUCTEeMaTU3als 3HAHUI:
"ITapanienbHOCTb NPSMBIX U
MJIOCKOCTEH B MpocTpaHcTBe"

https://m.edsoo.ru/IHVB2NZH9

87

O6o6matomee nmosropenue 11
MOHSITHUH U METOJOB Kypca
reomerpun 10—-11 xnaccos,
CUCTEMAaTH3alLMs 3HAaHUI:
"BexTops!l B mpocTpaHcTBe"

https://m.edsoo.ru/AQEFPERJO

88

Ob6o6maroree nosropenue 11
MOHSITUH U METOJOB Kypca
reomerpun 10—-11 xnaccos,
CUCTEMAaTH3als 3HAaHUI:
"BexTops!l B mpocTpaHcTBe"

https://m.edsoo.ru/3NIJOLN63



https://m.edsoo.ru/A1PU2WOAX
https://m.edsoo.ru/A1PU2WOAX
https://m.edsoo.ru/KFDH0MGKZ
https://m.edsoo.ru/KFDH0MGKZ
https://m.edsoo.ru/4F52B11KK
https://m.edsoo.ru/4F52B11KK
https://m.edsoo.ru/1HVB2NZH9
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

89

Ob6o6maromee nosropenue 11
MOHATUI U METOJOB Kypca
reometrpun 10—11 xnaccos,
CHUCTEeMaTU3als 3HAHUM:
"O6beM MHOTOTrpaHHUKA"

https://m.edso0.ru/B85S7VDTC

90

Ob6o6maromee nosropenue 11
MOHATHI U METOJOB Kypca
reometrpun 10—11 kmaccos,
CHUCTEeMaTU3alrs 3HAHUI:
"O6beM MHOTrOrpaHHuka"

https://m.edsoo.ru/AJX4CDP5I

91

O6o6matomee nmoropenue 11
MOHSITUI U METOJIOB Kypca
reomerpun 10—-11 knaccos,
CHCTEMAaTHU3aLMs 3HAHHUI:
"Ilnomaam noBEpXHOCTU U
00BEMBI KpYyTJIbIX TET"

https://m.edsoo.ru/H2ZABPRXO

92

Ob6o6maroree nosropenue 11
HOHATHI U METO/I0B Kypca
reomerpun 10—-11 xnaccos,
cucTeMaTH3alys 3HaHUH:
"Ilnomaam MOBEPXHOCTH U
00BEMBI KpYTJIBIX TEN"

https://m.edso0.ru/JG1DJ50NK

93

Hroropas KOHTpPOJIbHAA pa60Ta

https://m.edso0.ru/GXZMP89GD

94

HtoroBast KoHTpoJIbHAs paboTa

https://m.edso0.ru/3J174MY6M

95

[ToBTOpeHnue, 06001IeHNE U
cUCTEeMaTH3aIlHs 3HAHUH

https://m.edsoo.ru/UI126CB4XL



https://m.edsoo.ru/B85S7VDTC
https://m.edsoo.ru/B85S7VDTC
https://m.edsoo.ru/AJX4CDP5I
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96

Hcropus pazsurus
CTEPEOMETPUHN KaK HAyKU U €€
pOJIb B Pa3BUTHU COBPEMEHHBIX
MH)KEHEPHBIX Y KOMIIbIOTEPHBIX
TEXHOJIOTHI

https://m.edsoo.ru/IESBALO6B5

97

Hcropus pazsurus
CTEPEOMETPUHU KaK HAyKU U €€
POJIb B Pa3BUTHH COBPEMEHHBIX

https://m.edsoo.ru/8ZKNMY F03

WH)XEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN

98

Hcropus pasButus
CTEPEOMETPUU KAK HAYKHU U €€
pOJIb B Pa3BUTHH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

https://m.edso00.ru/41X3XKQOG

https://m.edsoo.ru/4APGHOJY AH

99

Hcropus passutus
CTEPEOMETPUU KAK HAYKU U €€
pOJIb B pa3BUTUU COBPEMEHHBIX
VMH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

https://m.edsoo0.ru/GEJCO734F

https://m.edsoo.ru/RK4XSFWNR

https://m.edso00.ru/X89TQ8776

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

102



https://m.edsoo.ru/IE8ALO6B5
https://m.edsoo.ru/IE8ALO6B5
https://m.edsoo.ru/8ZKNMYF03
https://m.edsoo.ru/8ZKNMYF03
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

10 KJIACC
Kon .
NpoBepsIieMoro IIpoBepsiembie HPeHMeTHbIe pe3yJIbTaThbl 0CBOCHHSI OCHOBHOM
pesyJibTara o0pa3oBaTeIbHOM NPOrPpaMMBbI CpeHero o001ero 00pa3oBaHusA
7 I'eomerpus
7.1 OnepupoBarh NOHATUSAMU: TOUKA, PsAMasi, INIOCKOCTb
. [IpuMeHSITh aKCHMOMBI CTEPEOMETPUU M CJIEACTBUS W3 HUX IPU PELICHUU
' TCOMETPHUYCCKHUX 3a1a4
OnepupoBarh MOHATUSAMU: NAPAJUIETBLHOCTD u
7.3 NEPIEeHIUKYJIPHOCTD MPSIMBIX U IJIOCKOCTEN
-4 KnaccudunupoBaTrs B3auMHOE PacMoOKEHHE IPSIMBIX U ITIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh MOHATHSAMM: JIBYTPAaHHBIA yroj, TpaHH JBYTPaHHOIO yria,
75 pedpo IBYrpaHHOIO yIiia, JUHEWHBIM yroyl ABYTpaHHOIO yriia, rpajaycHas
Mepa JBYTpaHHOIo yria
OnepupoBaTh MOHATHSAMH: MHOTOIPAHHUK, BBINYKIBIM W HEBBIMYKJIbIHA
7.6 MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPaHHHKA, IPaBUIIbHBIA MHOTOTPAHHUK
24 Pacnio3HaBaTh OCHOBHBIE BHJIbI MHOTIOIDAaHHUKOB (mHMpamMuia, IpHU3Ma,
' MPSIMOYTOJIBHBIN TTapajuieTenumne, Kyo)
KnaccupunupoBare  MHOTOIpaHHUKM,  BBIOMpas  OCHOBaHUS  JUIS
7.8 KJ1acCu(pUKalUU (BBITYKJIbIE U HEBBINYKIIbIE MHOTOTPAHHUKH, MTPaBUIIbHbBIE
MHOTOTPaHHUKH, MPSMbIE U HAKJIOHHbIE IPU3MBI, TapaJijiesienuIeabl)
7.9 OnepupoBarh NOHATHAMM: CEKYIIasl INIOCKOCTh, CEYEHNE MHOTOTPaHHUKOB
210 OOBACHATH MPUHIUIBI TOCTPOEHUSI CEYEHUH MHOTOTPAHHUKOB, UCIONb3YS
: METO/I CJIEJIOB
Crpoutp ceueHuss MHOTOTPAHHMKOB METOJIOM  CJEN0B, BBINNOJIHSTH
7.11 (BBIHOCHBIE) IJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0O0BbEMHBIX (HUTYD:
BU/JI CBEPXY, COOKY, CHU3Y
Pemrate 3a1aun Ha HAXOXIEHUE TEOMETPUUECKUX BEJIMYMH 110 00pas3am iu
JITOpUTMaM, NIPUMEHSS U3BECTHBIC AHATUTUYECKUE METO/BI NIPH PEIICHUU
7.12 CTaHJAPTHBIX MAaTeMaTHUYECKUX 3a/lad Ha BBIYMCICHHE PACCTOSIHUHA MEXIy

ABYMA TOYKAaMH, OT TOYKH O0 HpHMOI\/'I, OT TOYKHOO IIIIOCKOCTH, MCKIY
CKpCHIUBAOIMUMHUCS ITPIMBIMHA




7.13

PemraTe 3aJa4i Ha HaXO0XXJACHUEC r’COMCTPUYCCKUX BEJIUYHH I10 06pa3uaM nim
aJIropuTMam, IMpUMEHAA U3BECTHBIC aHAIUTHYCCKHUE METOAbI IIPpHU PCUHICHUHN
CTaHAAPTHBIX MAaTEMAaTHYCCKHUX 3ajJad Ha BBIYHUCICHUC YITIOB MCKIY
CKpCHIUMBAOIUMUCS IIPAMBIMU, MEXKIY HpﬂMOfI H IIJIOCKOCTBIO,

MCKAY IMJIIOCKOCTAMU, IBYI'PDAHHBIX YI'JIOB

7.14

Bbrancnsate 00bEMBI M TUIONIAIA TTOBEPXHOCTEH MHOTOTPAaHHUKOB (IIPU3MA,
NUpaMyia) ¢ NMPUMEHEHUEM (OpPMYJ, BBIYHCIATH COOTHOIICHUS MEXIY
TUTOIIASIMH TTOBEPXHOCTEH, 00bEMaMU TOJJOOHBIX MHOT'OI'PaHHUKOB

7.15

OnepupoBaTh MOHATHSMH: CHUMMETPHUsSL B IPOCTPAHCTBE, LEHTP, OCh U
IUIOCKOCTh CHMMETPUH, LIEHTP, OCh M TUIOCKOCTH CHMMETPUH (PUTYPHI

7.16

W3Bnekarb, mnpeoOpa3oBbIBaTh M HHTEPHPETUPOBATH HHMOPMALUIO O
MPOCTPAHCTBEHHBIX TEeOMETpUYECKHX (GUrypax, MPeACTaBICHHYI0 Ha
YepTexkax U pUCyHKax

7.17

[IpumensTh reomerpuueckue (GakThl JUIsl PELIEHUS] CTEPEOMETPHUUECKHUX
3a/1a4, MPEAIOJIATalIUX HECKOIBKO IIAaroB pEUICHUs, €CJIH YCIOBHS
IIPUMEHEHUSI 3a/1aHbl B IBHOU (hopme

7.18

HpI/IMeHHTB HpOCTCﬁH.IPIC IpOorpaMMHBIC cpeacTBa u
SJICKTPOHHOKOMMYHUKAITUOHHBIC CHUCTCMBI npu peHicHun
CTCPCOMCTPHUYICCKUX 3a1a1

7.19

[IpuBOoaUTE HpUMEPHI MaTEMaTUYECKHX 3aKOHOMEPHOCTEH B IpPUPOJE U
JKWU3HM, pAaCIIO3HABATh MPOSBICHNE 3aKOHOB T€OMETPUH B UCKYCCTBE

7.20

IIpuMeHATH MOIyYEHHBIE 3HAHWUS HA MPAKTUKE: aHAIU3UPOBATH pealbHBIC
CUTYallMM W NPUMEHITh U3YYECHHBIC IIOHATHUS B IIPOLIECCE ITOMCKA PELICHUS
MaTeMaTHYeCcKu CPOpPMYIUPOBAHHON MPOOJIEMbI, MOJEIUPOBAaTh PEaJbHbIE
CUTyallUM Ha $3bIKE T€OMETPHUM, MCCIECIOBAaTh ITIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAHUEM T'€OMETPUUECKUX MOHATUN U TEOpeM, amrmapara aareOpsl,
penaTh NPakTUYECKUE 3a7a4H, CBA3aHHBIE C HAXOXKIECHUEM T€OMETPUUECKUX
BEJINYUH

11 KIIACC

TEOMETPHUECKUX TEJI C IPUMEHEHUEM (HOopMyIT

6.7

OnepupoBaTh TMOHATHSAMU: MHOTOTPAaHHUK, BIHCAaHHBIH B cdepy H
OIMCAHHBIN OKOJIO cdephl, cdepa, BIUCAHHASS B MHOTOTPAHHUK WIIHA TEJO
BpalICHUs




Berauciaars cooTHOIIECHUS MCXKAY IIoIaasiMu HOBGpXHOCTCfI 1 00BEMaMH

6.8 MOIOOHBIX Te
6.9 N300paxxaTh n3ydaemble (DUIYpbl OT PYKH U C IPUMEHEHHEM IPOCTHIX
' YepTEKHBIX UHCTPYMEHTOB
BbInonHATE  (BBIHOCHBIE) IUIOCKME YEPTEKU U3 PHCYHKOB IPOCTBIX
6.10 00BbEMHBIX (uUryp: BuA CBepxy, COOKY, CHHM3Y; CTPOUTh CEYEHHUS Tell
BpaLLCHUS
W3BnekaTb, HHTEPHPETHPOBATH M IPeoOpa3oBbIBaTh HH(MOPMAIHIO O
6.11 IIPOCTPAHCTBEHHBIX T'€OMETPUUYECKMX (Urypax, NpPEICTAaBICHHYIO Ha
yepTekax U pUCyHKax
[TpumensTe reoMeTpudeckue (AKThl Ui PEHICHUS CTEPEOMETPUUYECKUX
6.12 3ajad, MNPEIIoIaralolliX HECKOJIBKO IIaroB pEUICHUs, €CIIA YCIOBHS
MIPUMEHEHHS 33JJaHbI B IBHOH (opme
6.13 OnepupoBaTh MOHATUEM: BEKTOP B IIPOCTPAHCTBE
BbInoOnHATE JEeMCTBUS  CIIOKEHUS] BEKTOPOB, BBIUUTAHHUS BEKTOPOB U
6.14 YMHOXKEHHUSI BEKTOpa Ha 4YHCJIO, OOBSACHATh, KaKUMH CBOWCTBAMHM OHHU
00JIagaroT
6.15 [IpuMeHATH MpaBWIIO NapAJIIENICIIUIIENA ITPU CIIOKEHUN BEKTOPOB
OmnepupoBath MOHATHIMU: JEKAPTOBEI KOOPIUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJTyJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJ MEXIY
6.16 BEKTOpaMH, CKaJSIpHOE TIPOM3BEIEHUE BEKTOPOB, KOJUIMHEApHBIE U
KOMIUIaHApHBIE BEKTOPHI
Kon .
NpoBepsIEMOro IIpoBepsiemble HPeJIMeTHI)Ie pe3yJabTaThl 0CBOEHHsI OCHOBHOI
pe3yabraTa 00pa3oBaTe/IbHOM NMPOrPaMMBbI CpeiHero 001ero od0pa3oBaHusi
6 I'eomeTpus
OmnepupoBarh TMOHATHIMH: IHIMHIpPHYECKass MOBEPXHOCTh, 00pa3yromime
6.1 WINHAPUYECKON TMOBEPXHOCTH, IMIIMHIP, KOHHYECKAs ITOBEPXHOCTb,
o0pasyrone KOHMYeCKOH TTOBEPXHOCTH, KOHYC, cheprueckas IOBEpXHOCTb
6.2 PacmoznaBate Tena BpameHus (MUIUHIP, KOHYC, cdepa U map)
6.3 OOBACHATH CIOCOOBI MOTyYEHHUS TeJl BPALLCHUS
6.4 KnaccuguupoBaTs B3aMMHOE PacHoIOkKeHHE CPephl U TNIOCKOCTH
OmnepupoBaTh NOHATUSAMMU: IAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BBICOTA
6.5 CErMEHTa, IIapOBON CIIOW, OCHOBAHUE LIAPOBOIO CJIOSA, BBICOTA LIAPOBOTO

CJ10s1, IIIAPOBOM CEKTOP




6.6

Berunciaars 00BEMBI UM IJIiomaaun HOBerHOCTCﬁ TCII BpalicHus,

Haxoautb cymmy BEKTOPOB U MMPOU3BEIACHUE BEKTOPA HA YHUCIIO, YTOJI MEKITY

6.17 BEKTOpaMH, CKaJISIPHOE MPOM3BEACHUE, PACKIIAAbIBATh BEKTOP IO JIBYM
HEKOJUTMHEAPHBIM BEKTOpaM
6.18 3amaBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBON CHCTEME KOOPAMHAT
6.19 Pematp  mpocreiimme  reomMeTrpudeckuMe — 3aJaud  Ha  [IPUMEHEHHE
' BEKTOPHOKOOPAWHATHOTO METOa
Pematp 3amaum Ha J0Ka3aTeIbCTBO MAaTEMaTHYECKMX OTHOIICHHH U
HAaXOX/ICHHE T'€OMETPUYECKUX BEIWYMH 1O 00paslaM WIH alroOpUTMaM,
6.20 NPUMEHSIS1 U3BECTHBIE METOBI IPU PELICHUH CTaHAAPTHBIX MATEMAaTHUECKIX
3amaq
[TpumensTs npocTenme pOrpaMMHEIE cpencTaa u
6.21 ANIEKTPOHHOKOMMYHUKAIIHOHHbIE CHCTEMBI pu peuIeHuH
CTEPEOMETPUYECKHX 3a/1a4
[IpuBoAMTH TPUMEpPHI MATEMaTHYECKUX 3aKOHOMEPHOCTEH B MPHPOJE H
6.22 KM3HH, PACIIO3HABATH MPOSIBIICHIE 3aKOHOB TEOMETPUH B HCKYCCTBE
6.23 [TpyMeHsITh MOTy4YEeHHbIE 3HAHUS HA MTPAKTUKE: aHAIN3UPOBATh pealbHbIE

CUTYyalluu W NPUMEHATh U3yUCHHBIE MOHATUS B IPOLIECCE MTOMCKA PEIICHHUS
MaTeMaTH4ecKu c(HOpMYIUPOBAHHOM MPOOIEMBI, MOJIEIUPOBATh pPealbHbIe
CUTyallul Ha S3BIKE T€OMETPUH, MCCIENOBAaTh IIOCTPOECHHBIE MOJEIHU C
UCIOJIb30BAaHUEM I€OMETPUUYECKUX TMOHATHIA U TeopeM, ammapara aareopsl,
pelaTh NpakTUYECKUE 3a1a4H, CBA3aHHBIE C HAX0XKIEHUEM I€OMETPUUECKUX
BEJIMYMH




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

['eomeTpus

7.1

OcHoBHble TNOHATUS cTepeoMeTpuu. Touka, mnpsimMasi, IUIOCKOCTb, IPOCTPAHCTBO.
[TonsiTe 06 aKCMOMaTUYECKOM IIOCTPOEHUU CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUUN U
CJIEJICTBUS U3 HUX

7.2

B3anMHOe pacrionokeHne npsmMbIX B IPOCTPAHCTBE: NIEPECEKAIOIIMECS, TapaJICIIbHBIC
U CKpeluBaronecs npsMslie. [lapamienbHOCTb NPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE:
[apajuleJbHble  NpsAMBIE B  IIPOCTPAHCTBE, MAPAUICIBHOCTH TPEX  IPSMBIX,
[IapaJUIEIIbHOCTh MPAMON M IUIOCKOCTH. YTJIBIC COHAIIPABIECHHBIMU CTOPOHAMH, YIOJl
MEXAYy HOpsIMBIMH B IPOCTpaHCTBE. [lapamienbHOCTh IUIOCKOCTEH: IapajuleiIbHbIE
IJIOCKOCTH, CBOMCTBA NapaJUIeNIbHBIX IUIOCKOCTeH. [IpocTeiimme npocTpaHCTBEHHBIE
(buUrypsl Ha IJIOCKOCTHU: TETPAdIP, KyO, mapauiesenue]], IoOCTPOCHUE CEUCHUM

7.3

[lepneHAUKYISIPHOCTh MNPSAMOM U IUIOCKOCTU: MEPHEHIUKYISIPHBIE TMpsSIMBIE B
MPOCTPAHCTBE, MPSIMbIE MapaJlIeibHbIE U MEPIEHIUKYISPHbIE K MIOCKOCTH, MPU3HAK
NEePHEHANKYISIPHOCTH NMPSAMON M MIJIOCKOCTH, TEOpPEMa O IPSIMOM NMEepHEeHIUKYISIPHON
MJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YTrOJI MEXKIY MPSIMOM U MIOCKOCTHIO, IBYTPaHHBIN
YIoJ1, JMHEHHBIN yroi AByrpaHHoro yria. [lepneHaukynsp u HaKJIOHHBIE: pacCTOSTHUE
OT TOYKH JI0 TIIOCKOCTH, PACCTOSIHHE OT MPSMO JI0 TIOCKOCTH, MPOEKIHs (GUTYpBI Ha
IJIOCKOCTh. [IepreHIuKyIsIpHOCTh IIIOCKOCTEN: MPHU3HAK NMEPHEHIUKYIISIPHOCTH ABYX
mrockocreil. Teopema o TpEX meprneHIuKyIIspax

7.4

IlonsiTME MHOIOrpaHHMKA, OCHOBHBIE JJIEMEHTbl MHOTOIDAHHMKA, BBIIIYKIBIE U
HEBBIIIYKJIbBIE MHOIOI'PDAaHHMKHM, pa3BEpTKa MHororpaHHuka. IIpusma: n-yrosbHas
NpU3Ma, TPaHU U OCHOBAHUS MPU3MBI, NIPsIMast ¥ HAaKJIOHHAs! TPU3MBbI, OOKOBAs U MOJIHAs
MOBEPXHOCTh Npu3Mbl. [lapamienenunen, NpsMOYTONbHBIM IMapajuieIenunes] U €ro
cBoiictBa. [lupamuaa: N-yrojapHas NupaMujia, TpaHU U OCHOBaHHE MUpaMUIbl, O0KOBas
Y TI0JIHAs MOBEPXHOCTh NUPaMHUIBI, MPABWIbHAS M YCEUEHHAS] NMUPAMUJIA. JJIEMEHTHI
npu3Mbl W nupamuabl. IIpaBuibHBIE MHOTOTPAaHHUKH: TOHSTHE IPABHIBHOIO
MHOTOIPDAHHMKA, IIpaBWIbHAs IpU3Ma M TPAaBWIbHAS NHUPAMHAA, IPABUJIbHAA
TpeyrojbHas TUpaMujia U MpaBUIbHBIN TeTpasap, Kyo. IIpeacraBienue o mpaBHIIbHBIX
MHOTOTPaHHMKaX: OKTadap, NOAEKadIp U uKocadapyrue CedeHus NpU3Mbl U TUPAMUBI

7.5

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS OTHOCUTENIBHO TOUKH, MPSIMOM, MIOCKOCTH.
OneMeHTbl  CUMMETPUM B NHpaMUAAx, MapajulesIeNANenax,  IPaBHIbHBIX
MHOI'OIPaHHHUKaX




7.6

Brrurcnenue 21eMeHTOB MHOTOTPAaHHUKOB: pEdpa, quaroHanu, yrisl. [Inomass 60koBoit
MOBEPXHOCTHU U MOJHON MMOBEPXHOCTHU MPAMOU MPU3MBI, IJIOIIA b OCHOBAHUI,

TeopemMa 0 GOKOBOM MOBEPXHOCTH MpsAMOM npu3Mbl. [lnomans 60KOBOI NOBEPXHOCTH U
IIOBEPXHOCTHU MTPABUIILHOM IMUPAMUJIBI, TEOPEMA O IUIOIIAAN YCEUEHHON MUPAMUIBL.
[Tonsatue 06 06béMe. OOBEM MUpaMuUIbI, MPU3MBI

1.7

[Tomo6ubIe Tena B mpoctpaHcTBe. COOTHOIICHUS MEXAY IUIOMIAASIMU MOBEPXHOCTEH,
00bEMaMU MTOJI00HBIX TEN

11 KJIACC

Kon
6

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

I'eomerpus

6.1

[unmmaapudeckas OBEPXHOCTh, 00pa3yIoe IHIUHIAPHYECKOW MOBEPXHOCTH, OCh
LHWIMHIPUYECKON MOBepXHOCTH. LlunuHap: ocHOBaHHMA U OOKOBas MOBEPXHOCTD,
00pa3yromias ¥ OCh, IJIOMIA > OOKOBOM M MOIHON TTOBEPXHOCTH

6.2

Konnyeckas moBepxHOCTb, 00pa3yrolye KOHNYECKOW OBEPXHOCTH, OCh U BEpIIMHA
KOHMYECKOM ToBepXHOCTH. KOHyC: OCHOBaHWE W BEpIIMHA, O0pa3yromias U OcCkh,
IJIomaas OOKOBOM W TOJHOM TOBEPXHOCTH. YCEUEHHBIH KOHYC: O0Opa3yromiue u
BBICOTA, OCHOBaHU U OoKkoBas ITOBEPXHOCTDH

6.3

Cdepa u map: ueHtp, paguyc, JuameTp, MIOMAas MOBEpXHOCTH cdepbl. Bzanmuoe
pacmonoxeHue chepsl U MIOCKOCTH, KacaTellbHas MIIOCKOCTh K cdepe, IUIONaab

cepsl

6.4

N300paxenue Ten BpalleHUs Ha MI0CKOCTH. Pa3BépTka nunuHapa 1 KoHyca

6.5

KomM0Ounatmu ten BparieHus 1 MHOTOTpaHHUKOB. MHOTOIpaHHUK, OMUCAaHHBIA OKOJIO
cdepsl, chepa, BOUCaHHAS] B MHOTOI'PAaHHUK, WM TEJIO BPaLCHUS

6.6

[Tonsstue 06 o0béme. OCHOBHBIE CBOICTBA 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO MapaJulesienuIieia u ciencTBus u3 He€. O0bEM IIIIMH/IPA, KOHYCA.
O06BEM mapa u riomazb chepst

6.7

[Tono6uble Tena B npoctpaHcTBe. COOTHOMICHUS MEX]Y IJIOLIAASIMHU TOBEPXHOCTEH,
o0BEMamMM MOJOOHBIX TeJ

6.8

Ceuenus nuimHApa (MapasiesbHO U MEPIEHAUKYIISIPHO OCH), CEYEHMSI KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXOSIILEE YepPE3 BEPIINHY), CEUECHUS 11apa

6.9

Bexktop Ha miockoctd u B mpocTpaHcTBe. CloK€HHE M BBIYMTAHHE BEKTOPOB.
YMHOXeHHe BeKTopa Ha uMcio. Pa3nokeHue BeKTopa Mo TpEM HEKOMIUIaHAPHBIM
BekTopam. [IpaBuio napannenenunesna. Pemenue 3anau, cBsI3aHHBIX ¢ IPUMEHEHUEM
MpaBWJI IEUCTBUI C BEKTOpAMH




[IpsiMmoyronbHasi cucTteMa KOOpAWMHAT B TpocTpaHcTBE. KoopauHaThl BEKTOpA.
[Ipocreiimue 3agaym B KOOpAMHATaX. YTol Mexay Bekropamu. CKalasipHoe

6.10
IIPOU3BCACHUC BEKTOPOB. Brrancienue YIJI0B MEXAY IIPAMBIMU U ITJIOCKOCTSAMMU.

KOOp,I[I/IHaTHO'BeKTOpHHﬁ MCTO/ IIPpU PCIICHHUU I'COMCTPUYCCKUX 3aaa4

IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI CPEJHEI'O OBILIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TpeOOBaHUSA K MPeAMETHBIM Pe3yJbTATAM OCBOEHHUS
MPOBEPSAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHEro 0011ero
TpeOoBaHUSA oOpa3zoBaHus

Brnanenue MerogamMu J10Ka3aTeNbCTB, aIrOPUTMAMU PpEIICHUS 3a7ad;
yMeHue (GOopMyIMpOBaTh M OINEPUPOBATh MOHATHAMM: OIpeAEIeHHUE,
aKCUOMa, TEeopeMa, CIEeACTBUE, CBOWCTBO, NPU3HAK, J10Ka3aTeJbCTBO,
paBHOCHIIbHBIE (POPMYJIMPOBKH; IMPUMEHSATh UX; YMEHHE (OPMYIHUPOBATH
o0paTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKACHHUE, MPUBOAUTH IPUMEPHl U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHYeCKOHM WHIYKIUU;
IIPOBOAMTD JI0KA3aTeNbHbIE PACCYKICHUS NP PELICHUH 3a]a4, OLIEHUBATh
JIOTUYECKYI0  TMPaBUIBHOCTh  PACCYXJACHUN; yMEHHE  OINEepUpOBaTh
MOHSTUSIMH: MHOKECTBO, TOJMHOKECTBO, ONEpaly HajJ MHOXKECTBaMHU;
1 YMEHHE HCIO0JIb30BATh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jyisi ONMCaHUs
peasIbHBIX MPOLIECCOB M SIBJICHUM M MPU PELISHUM 337ad, B TOM YUCIE U3
IpYruX Yy4eOHBIX HpPEIMETOB; YMEHHE OINEepUpOBATh MOHATUSAMU: Ipad,
CBSI3HBIN Tpad, aepeBo, nukiI, rpad Ha TUIOCKOCTH, YMEHHE 3a/laBaTh U
ONMMCHIBATh Tpadpl Pa3IMYHBIMU CHOCOOAMM; HCIIOJIb30BaTh Ipadbl MpU
pelIeHnu 3a1au




YMeHue onepupoBaTh NOHITUSMM: HATypaJIbHOE YHUCIIO, LEJI0€ YHUCIO,
CTENEHb C LIEJIBIM [T0Ka3aTeleM, KOPEHb HaTYpajlbHOM CTENEHH, CTEIEHb C
paloHaIbHBIM IIOKA3aTEJIEM, CTENEHb C JACUCTBUTEIbHBIM IOKA3aTEIIEM,
JorapupM UHUCIA, CHHYC, KOCHHYC M TaHTE€HC NPOHM3BOJBHOTO YHCIA,
OCTaTOK M0 MOAYJIO, pPAallMOHAIbHOE YHUCIIO, HPPALUOHAIBHOE YHUCIIO,
MHO’KECTBA HaTypaJlbHbIX, LIEJIbIX, PALIMOHAJIbHBIX, JECTBUTEIbHBIX YU CEI;
YMEHHUE HCIIONB30BaTh IPHU3HAKH JEIMMOCTH, HAUMEHbBIIMA O0Ommid
JIeUTeNb U HaMEeHbIIee o011ee KpaTHOe, anropuT™ EBkinaa npu pemenun
3aJ1a4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3UIIMOHHBIMUA CUCTEMAMH CUUCIICHUS;
YMEHHE BBITIOJHAThH BRIYUCIICHNUE 3HAYCHHI U TIpeoOpa30oBaHus BhIPAXKEHUN
CO cTeleHsMU U Jorapudmamu, npeoOpa3oBaHus APOOHOPALMOHATBHBIX
BBIpQXXCHHUI; YMEHHE OINEepPUPOBATh MOHATHSAMH: I[OCIIEIOBATEIbHOCTb,
apudmeTHyecKas mporpeccus, reoMeTpuiecKas

nporpeccusi, OECKOHEYHO YOBIBAIOIIAass IEOMETpUYECKas IPOrpeccus;
YMEHME 3a/aBaTh IIOCIEJOBATEIBbHOCTH, B TOM YHUCIE C IOMOUIBIO
PEKYPPEHTHBIX (POpMyJI; yMEHUE ONEepUpOBaTh MOHATHIMU: KOMIUIEKCHOE
YHUCJIO0, CONPSIKEHHBIE KOMIUIEKCHBIE 4YHMCIA, MOJYJb U apryMeHT
KOMIUIEKCHOTO  yHcha, (opMa  3amucud  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKas M anredOpanyeckas); yMeTb
IPOU3BO/IUTh apu(METHUYECKHE JEHCTBHS C KOMIUJIEKCHBIMH YHCIIaMU;
IIPUBOJUTH IIPUMEPHI MCIIOJIb30BaHMs KOMIUIEKCHBIX YHCEN; ONEPUPOBATh
HNOHATHAMM:  Marpuua 2X2  wm  3%3, omnpenenuTenb  MaTpULBL,
rEeOMETPUUYECKUIN CMBICI ONIPENETUTENS

YMeHune onepupoBaTh MOHATHSMHU: pPalMOHAJIbHBIE, UPpPALMOHAIBHBIE,
MOKa3aTelnbHbIe, CTENEHHBbIC, JOTrapu(PMHUUYECKHE, TPUTOHOMETPUUECKUE
YpaBHEHUS U HEPABEHCTBA, UX CUCTEMbI; YMEHUE OTIEPUPOBATH OHATUSIMU:
TOXKJIECTBO, TOXJECTBEHHOE IMpeoOpa3oBaHHe, ypaBHEHUE, HEPABEHCTBO,
CUCTEMa YpaBHEHHUW U HEPABEHCTB, PABHOCHIIBHOCTb YpaBHEHUH,
HECPABCHCTB U CUCTEM; YMCHUE PCIIAaTh YPAaBHCHH A, HCPABCHCTBA U CUCTCMbI
C INOMOIIBIO Pa3JIMYHBIX NPUEMOB; pEILIaTh ypaBHEHMs, HEPABEHCTBA U
CHUCTEMBI C IMMapaMETPOM; IIPUMCHATH YPABHCHU A, HCPABCHCTBA, UX CUCTEMBI
JUISL pelleHusl MaTeMaTUYecKuX 3ajad M 3a/ad U3 pazlu4HbIX oOsacTeit
HAayKH U peaIbHOM )KU3HU




YMeHue omnepupoBaTh MOHATUSAMH: (QYHKIUS, YETHOCTh (DYHKIHH,
HNEPUOIMYHOCTD (PYHKIMH, OTPAaHUYCHHOCTb (DYHKIIMH, MOHOTOHHOCTh
byHKIMH, SKCTpeMyM (QYyHKIUH, HauOOJbIlee W HAaUMEHbIIEEe 3HAYCHUS
(GyHKIMU HAa TPOMEXYTKE, HEeNpepbIBHAs (DYHKIHS, aCUMIITOTHI Tpaduka
¢byHKUIMU, TIepBas U BTOpas MPOW3BOAHAS (DYHKIMH, T€OMETPHUCCKUN U
¢u3nveckuif CMBICT TPOU3BOJHOHM, TEepBOOOpa3Has, ONpeAeHEHHbIHI
MHTETpa]; YMEHHE HaXOIHWTh AaCHUMNTOTHl Tpaduka (YHKIHUH; yYMEHUE
BBIYUCIIATH POU3BOHBIE CYMMBI, IPOU3BEACHUS, YACTHOTO U KOMITO3HUIIUU
(bYHKIMIA, HAXOIUTH YpaBHEHUE KacaTeNbHOU K TpaduKy GyHKINH; yMEHNE
HAaXOJHUTh HMPOU3BOHBIC 3JIEMEHTAPHBIX (DYHKIMI; yMEHHE HCIIOJIB30BaTh
NPOM3BOAHYIO JUIA HCCIEAOBaHUS (DYHKUIWH, HAXOAWTh HAMOONBLINE WU
HauMEHbIINE 3HAa4YeHUs (YHKUWH; CTPOUTh TpaduUKH MHOTOUICHOB C
UCIIOJIb30BAHUEM  amlmapara MAaTeMaTHYeCKOro aHajiu3a; IMPHMEHSTh
HPOU3BOAHYIO Ul HAXOXKICHHS HAWIY4IIero PEelICHUs B MPUKIATHBIX, B
TOM YHCJIE COIMATIbHO-SKOHOMUYECKUX M (DPU3UUECKHX 3a]adax; HaXOAUTh
IoMIaId U 00bEMBI GUTYD C TOMOIIIBIO

MHTErpasia; NpPUBOAUTH HPUMEPhl MAaTEMATUYECKOTO MOJAEIUPOBAHUS C
MOMOMUIbI0 AP PepeHInanbHbIX YpaBHEHUN

YMeHue onepupoBaTh HOHATUAMU: Tpapuk QyHKIMH, 0OpaTHas QyHKLNS,
KOMIO3ULUS (DYHKIMM, JIuHEHHas (QYyHKUUSA, KBaJIpaTU4Has (QYHKIUS,
pauvoHanmbHass (QYHKIUS, CTeNeHHas (QYHKIUS, TPUTOHOMETPUUECKUE
¢byHKIMH, OOpaTHBIE TPUTOHOMETpUYECKUE (YHKIMH, MOKa3aTesbHas U
Jgorapupmuueckas (GyHKIHMH; YMEHHE CTPOUTh TpapuKH H3YYEHHBIX
(byHKLUH, BHITOIHATH MpeoOpazoBaHust rpaduKoB (PyHKIIHIHA, UCTIONB30BaTh
rpaduKy A5 U3Y4EHHUs MPOLIECCOB U 3aBUCHUMOCTEH, NMPH PEeIICHUH 3aja4
U3 PYTUX Y4eOHBIX MPEAMETOB M 33734 U3 PealbHOW JKU3HH; BBIPAKAThH
(dbopMyTaMu 3aBUCHMOCTH MEXITy BETHYMHAMU; HCIOJIB30BaTh CBOMCTBA U
rpaduxku GYHKIUN 178 penieHusl ypaBHEHHM, HEpaBeHCTB M 3aJay C
napameTpamMu; H300pakaTh Ha KOOPAWHATHOM IUIOCKOCTH MHOKECTBA
pEelIeHN ypaBHEHU, HEPABEHCTB M UX CUCTEM




YMeHue pemiatb TEKCTOBBIE 3aJaud pa3HbIX THUIOB (B TOM YHCJIE Ha
NPOICHTHI, JOJM M 4YacTH, Ha JBIKEHHE, paboTy, CTOUMOCTh TOBAapOB U
yCIIyT, HaJIOTH, 33/1a4l M3 00JacTH yNpaBlIEeHUS JTUYHBIMH U CEMEWHBIMU
(¢uHaHCAMM); COCTaBJIATH BBIPAKCHHS, YpaBHEHMS, HEPAaBEHCTBA M HX
CHUCTEMBI II0 YCIIOBHIO 33Jla4d, HCCIIEN0BATh IIOJyYCHHOE pELICHUE H
OLICHUBATh MPABAONOAOOHOCTh pE3yJIbTATOB, YMEHHE MOJIEINPOBATH
pealbHbBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 33J1a4M, UCCIIEI0BATh
IIOCTPOCHHbIE ~ MOJIEIM C  HCIHOJb30BAaHMEM  ammapara  anreopsl,
MHTEPIPETUPOBATH ITOIYYCHHBIN PE3yNbTaT

YMeHne omnepupoBaTh MOHATHAMU: CpefHee apudMeThuuecKkoe, MeauaHa,
HauOoJiblliee U HAMMEHbBIIIEe 3HAYCHUs, pa3Max, JUCIEPCHsi, CTaHIApTHOE
OTKJIOHEHHE YHUCIIOBOTO Ha0bOpa; yMEHHUE H3BJIEKaTh, UHTEPIPETHPOBATH
uH(pOopMalIKIO, MPEACTaBICHHYIO0 B TabIUIaX, Ha quUarpammax, rpadukax,
OTpaXKaroIIyI0 CBOWCTBA PEANbHBIX MPOIECCOB U SBICHUH; MPEACTABIAThH
uH(pOpMAIIMI0O C TOMOLIbI0 TaOMUIl W JAMarpaMM; HCCIEeI0BaTh
CTAaTHCTUYECKUE [aHHBIE, B TOM YHCJIE€ C MPUMEHEHHEM TIpadUuecKux
METOJIOB U AJEKTPOHHBIX CPENICTB; IpaUueCKu MCCIeA0BaTh COBMECTHHIE
HAOIIO/IEHUS C TIOMOIIBIO TUarpaMM pacCEeUBaHUs U IMHEHHON perpeccuu

YMmenue ONCpHUPOBATH ITIOHATUAMU: CJ'Iy‘IaI\/'IHHﬁ OIIBIT U CHy‘l&ﬁHOC CO6LITI/IC,
BCPOATHOCTDH CJ'Iy‘l@.fIHOI‘O CO6I>ITI/I$I; YMCHHUE BBIYHUCIIATD




BEPOSTHOCTh C HCIIOJIB30BAaHUEM TpaUUecKMX METOJIOB; IPHUMEHSTh
(GOpMyNBI CIOXKEHUS W YMHOXKEHHUS BEPOSTHOCTEH, (HOpMyIy IOJIHOM
BEpOSTHOCTH, Gopmyny bepHymnu, komOuHaTOpHBIE (aKThl U (HOPMYIIHI;
OLICHUBATh BEPOSTHOCTH pEATbHBIX COOBITHI; yMEHHE OIEepPUPOBATH
NOHATUSAMH:  CIIydailHas BEJIMYMHA, pAaCHpelesieHue BEPOSTHOCTEH,
MaTeMaTHYECKOE OXKHJAaHUE, JHUCIEPCUsT M CTaHAAPTHOE OTKJIOHEHHE
CIlyualiHOW  BENWYMHBI, (QYHKIUHA pPACHpedeNieHHs W  IUIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTEJIbHOTO U HOPMAJIBHOTO paclpeesieHuil; yMeHne
UCIIOJIb30BATh CBOMCTBA M3YYEHHBIX PACIpENeICHUN IS peleHus 3a/1a4;
3HAKOMCTBO C TOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOUYHBIX
UCCJIEJOBAaHHI; yMEHHE TPUBOIUTH IPUMEPHI TPOSBICHHS 3aKOHA OOJIBITNX
YyceNl B NMPHUPOJHBIX M OOIIECTBEHHBIX SBICHUSX; YMEHHE OINEPUPOBATH
NOHSATHSAMH: COYETAaHWE, IIEPECTAHOBKA, YHWCIO COYETAHUM, YHUCIIO
IepecTaHOBOK; OMHOM HEBIOTOHA; yMeHHe NPHUMEHSATh KOMOHMHATOPHBIC
(GaKkThl M pacCy)KIOeHMs Ul PEIIeHHs 3a]ad; OLIEHUBATh BEPOSTHOCTU
pEaNbHBIX  COOBITMH;  COCTaBISATH  BEPOSTHOCTHYIO  MOJEIb U
MHTEPIIPETHPOBATH MTOTYYCHHBIN Pe3yNIbTaT

YMmeHune OIICpHUPOBATH IIOHATUAMU: TOYKa, npsamas, IIJIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYNHA yIJa, IUVIOCKUN YroJj, JBYTPaHHbBIN
YTOJI, TPEXTPAHHBIN YTOJI, CKPEUIMBAKOIIUECS MPSAMbIE, MAPATIIETbHOCTh U
NEPNCHAUKYIIAPHOCTD MPAMBIX U IINIOCKOCT eﬁ, Yroja MExXay npaMbIMU, yroji
MEXAY NPSIMOU U INIOCKOCTBIO, YIOJl MEXKIY INIOCKOCTSIMHU, PACCTOSTHUE OT
TOYKH J0 IJIIOCKOCTHU, PACCTOSAHUC MCKAY HNPAMBIMU, PACCTOAHUC MCKIAY
IIJIOCKOCTAMHU, YMCHUC HMCIIOJIB30BaTh IpHU PCHICHUW 3aJad HU3YYCHHBIC
(bakThl U TEOpeMbl INIAHUMETPUU; YMEHUE OLIEHUBATh pa3Mepbl 0OBEKTOB
OKPY’KaIOIIEr0 MHpPA; CTPOUTH MATEMaTUYECKHE MOJAECIU C IIOMOIIbIO
FEOMETPUYECKUX IIOHATUNM W BEIUYMH, pellaTb CBA3aHHBIE C HUMHU
[IPaKTUYECKUE 3a7a4U
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YMeHue omepupoBaTh MOHATUSAMHU: IUIOIAAb (QUTYpBl, 00BEM (UTYPHI,
MHOTOTPAaHHHK, MPAaBUJIbHBI MHOTOTPAHHUK, CEYEHHWE MHOTOTPAHHUKA,
Ky0, mapaienenuresn, OpuU3Ma, NOHpaMuaa, (Urypa M TMOBEPXHOCTb
BpallleHUs, MWIWHAP, KOHYC, map, cdepa, miomanpb chepsl, MIOMAIL
MOBEPXHOCTH NHUPAMUMBI, MPHU3MBI, KOHYyCa, LWIMHApPA, 00BEM KyoOa,
NPSAMOYTOJIBHOTO TMapauleienuIeaa, HUPaMUabl, MPHU3MbI, LWIHHIPA,
KOHYyca, IIapa, pa3BEpTKa MOBEPXHOCTH, CEYCHHMS KOHYCa M LWJIMHIPA,
napajJiesibHbIe OCH HJIM OCHOBAaHUIO, CEYEHHUE 1Iapa, MIIOCKOCTh,

Kacaromascss cgepsl, IWIMHAPA, KOHYCa; YMEHHE CTPOUTb CE4YeHue
MHOI'OIpaHHHMKa, U300paXkaTb MHOTOI'PAaHHHMKH, (UIYphl U IOBEPXHOCTH
BpalICHUs, UX CEYEHHUs, B TOM YKCJIE C IIOMOIIBIO DJIEKTPOHHBIX CPEICTB;
yYMEHHUE MPUMEHSATh CBOMCTBA I'€OMETPUYECKUX (UIYp, CaMOCTOSATENIBHO
(bopMynupoBaTh ONpeAeNeHHUs U3ydyaeMbIX (UIyp, BbIABUTaTh TMIIOTE3bI O
CBOWCTBAaX M TMpPH3HAKaX TI'€OMETPHUYECKUX (QHUTYp, OOOCHOBHIBATH WIIH
OlpoBepraTh HWX; YyMEHHE MPOBOAUTH Kiaccuukanuioo ¢uryp 1o
pa3jaMyYHbIM IPU3HAKaM, BBINOJHIATH HEOOXOAMMBIE JOINOJIHUTEIbHBIE
ITOCTPOEHUS
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YMeHue onepupoBaTh MOHATHUSIMH: JBIDKEHHE B INPOCTPAHCTBE,
napajuieNbHBIA TIEPEHOC, CUMMETPHsI Ha IJIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHWe MO0A00Us, NOAOOHBIE (UIYpHI; YMEHUE
pacrio3HaBaTh paBHBIE M IMOJOOHBIE (UTYpPHI, B TOM YHCJIE B TIPUPOJIE,
HCKYCCTBE, apXUTEKTYpE; MCIIOJIb30BaTh T€OMETPHUECKUE OTHOIICHHS TIPU
pelIeHNH 3aJad; HaXOJWUTh TEOMETPUYECKHE BEIMYWHBI (JUTMHA, YTOJI,
II0Ia/1b, 00bEM) P pEIIEHUH 3a]1a4 U3 IPYruX yUYEOHBIX TPEIMETOB U U3
peanbHOMN KHU3HH;, YMEHHE BBIYHCIIATH TEOMETPUIECKHIE BETHUUHBI (JITTMHA,
yroJ, TUIONaas, 00BEM, TUIOMIAAh MOBEPXHOCTH), MUCIIONIB3YSI W3YyUCHHBIE
(GopMyIBI 1 METOIBI, B TOM YHCIIE: IUIONIA/(b MOBEPXHOCTH MHPAMHUIH,
OpU3Mbl, KOHYyCa, IIWIMHApA, IUomanas cdepbl; 00bEM  KyOa,
IOPSAMOYTOJIBHOTO TMapajulesienuIiea, HUpaMHUIbl, MPU3MBI, LHWIMHIPA,
KOHYCa, I1apa; yMEHHEe HaXOIUTh OTHOIIEHHE 00BEMOB OJOOHBIX (pUTYp




VYmenue OIICpHUPOBATH IOHATUAMU: IPAMOYI'OJIbHAsA CHUCTEMa KOOPAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAHWHATBI BEKTOpa, CyMMa BCKTOPOB,
IMPOMU3BCACHUC BCKTOpa Ha 4YHCIO, Pa3IoKEHUEC BCEKTOpa II0 6a31/Icy,
CKaJLIpHOC IMPOM3BCIACHUEC, BCEKTOPHOC IIPOU3BCACHUEC, YIOoJd MCKIAY

12 - .
BEKTOpaMH; YMEHHUEC UCIIOJIb30BAaTh BEKTOPHBIKM U KOOPAWMHATHBIM METO AJIA
pE€IICHUA TCOMETPUUCCKHUX 3aJiad U 3aaa4 APYyIrux y‘l€6HBIX npeaMETOB
YMenue BBI6I/IpaTb HOI[XOI[?IIJ_II/II;'I MCTOJ AJid PCIICHUA 3aa4u; TIOHNUMAaHUC
3HAYUMOCTU MATCMATUKW B HU3YYCHHU ITPUPOAHBIX U OGH.ICCTBGHHBIX
npouecccoB u HBJICHI/IfI; YMCHHEC pacClio3HaBaTb IIPOABJICHUC 3aKOHOB
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MAaTE€MaTHKU B UCKYCCTBE, YMEHHUE MPUBOJIUTH IPUMEPBI MAaTEMAaTUYECKHUX
OTKPBITHM POCCUMCKON U MUPOBOM MAaTeMaTHYECKOW HAYKH

INEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMBIX HA EI'D

11O MATEMATHUKE
Kon IIpoBepsieMbIi 3J1EMEHT COACPKAHUS
1 Yucna v BIYUCICHUS
11 Harypanbnbie u nensie yncna. [Ipu3Haku AEITMMOCTH UETBIX YUCEI
Panmonaneupie  ymcna. OOBIKHOBEHHBIE U JIECATUYHBIE JApOOW, TPOIEHTHI,
12 0OeCKOHEUHbIE IEPUOIUYECKUE IPOOH
ApudmeTnueckuii KOpeHb HaTypajbHOM cTemneHu. JleHcTBus ¢ apudmMernyecKumMu
13 KOPHSIMU HAaTypaJIbHON CTENIEHU
Crenens ¢ nenbM nokasareneM. CTeneHs ¢ pallnoHalIbHbIM Noka3areneM. CBoKcTBa
14 CTENEeHU
CuHyc, KOCUHYC M TAHT€HC YUCJIOBOT'0 apryMeHTa. APKCUHYC, apKKOCUHYC,
15 ApPKTaHI€HC YHCIOBOTO apryMEHTa
16 Jlorapudm yucna. JlecaTuunble 1 HaTypaibHbIE JOrapu(MbI
JeiictButensHbie  uyucna. ApudmeTnyecKkue Omepanuud C  JIeHCTBUTEIBHBIMU
17 yrcnamu. [IpuOnmkEHHbIE BEIUMCICHUS, TIpaBUia OKPYTIICHUS, TPUKUKA U OLIEHKA
pe3ynbTaTa BRIUMCICHUN
18 [IpeobpazoBanue BeIpaKEHUN
19 KommuiekcHbie uncna
2

YpaBHEHUs U HEPABEHCTBA




2.1

Leunbie n 1poOHO-paIiOHANBHBIE YPaBHEHUS

2.2 HppanuoHanpHble ypaBHEHUS
2.3 Tpuronomerpruyeckue ypaBHEHUS
24 [Toxa3zaTenbHbIE U JOTapUPMUUECKUE YPABHEHHS
2.5 Lenbie u 1poOHO-pariOHANIbHBIE HEPABEHCTBA
2.6 HppanmonaibHble HEPaBEHCTBA
2.7 [Toka3zarenbHble U JTOrapupMUUECKIE HEPABEHCTBA
28 Tpuronomerpuueckne HEpaBeHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Martpuia cuctemsl IMHEWHBIX ypaBHEHUN. OnpeaenuTesnb MaTpULIbl
3 @yHKIMU U TpaduKu
OyHkus, crnocodbl 3amaHus ¢yHkuMu. ['paduk ¢yHkuuu. B3aumHo oOparHble
3.1 ¢bynkuuu. YétHble 1 HeuéTHbIe pyHKUUU. [lepuoanyeckue GpyHKINN
OO6nacte ompeneneHUuss W MHOXKECTBO 3HaueHMW QyHkumu. Hynmu ¢yHkmum.
[IpomexyTkn  3HaAKONMOCTOSHCTBA. [IpOMEXYTKM  MOHOTOHHOCTHM  (DYHKIIHH.
3.2 MakcumymMbl U MHUHUMYMBI (QyHKUuU. HaunGombiiee M HauMeHblee 3HAYCHHE
(GYHKLINU Ha TPOMEKYTKE
CrenenHas GyHKIHMS C HaTypaJbHBIM U LIEJIbIM MOKa3atesneM. E€ cBoiicTBa u rpaduk.
3.3 CgoiicTBa u rpaduk KOopHs N-0if cTenenu
3.4 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [Toxa3zaTtenbHast u norapudmudeckas GyHKIMH, UX CBOWCTBA U TpapUKU
Touku pa3psiBa. AcumnrTotsl  rpadukoB (GyHKIMHA. CaoiicTBa
3.6 (GyHKINH, HETPEPBHIBHBIX HA OTPE3KE
3.7 [TocnenoBareabHOCTH, CIOCOOBI 3aJaHUS TIOCIIEI0BATEIbHOCTEN
3.8 Apudmernueckas 1 reoMmeTpuieckas nporpeccuu. @opmysa CI0KHbBIX
IIPOLIEHTOB
4 Havana mareMaTn4yeckoro aHaamsa
4.1

[TpousBoanas pynkuuu. [Ipon3BoIHbIE TeMEHTAPHBIX (PYHKITHI




[IpuMeHeHHE TPOM3BOAHOM K HCCIEAOBAaHUIO (YHKIMA Ha MOHOTOHHOCTH U
3KCTpeMyMbl. Haxoxnenue HanOONMbIIEr0 U HAUMEHBILETO 3HAYeHUs (YHKLIMU Ha

4.2
OTpE3Ke

4.3 [TepBooOpaznas. MaTerpan

5 MHo>xecTBa U JIOTHKa
5.1 MHoXxecTBO, ornepanuu HajJ MHOKecTBamu. Jluarpammel Ditiepa — Benna
5.2 Jloruka

6 BepositHOCT U cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomOunaropuka

7 I'eomerpus
7.1 @urypsl Ha IIIOCKOCTH
7.2 IIpsiMBIE U INTIOCKOCTH B TPOCTPAHCTBE
73 MHororpaHHuKu
7.4 Tena v MOBEpXHOCTH BpALLEHUS
7.5

KOOpI[I/IHaTLI H BCKTOPLI

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIAA YYEHUKA

METOINYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET










