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HOACHUTEJIBHAS 3AIINCKA

['eoMeTpus sBIsIETCS OMHUM M3 0a30BBIX KyPCOB HA YPOBHE CPEIHETO OOIIETO
oOpa3oBaHus, TaKk KaKk OOECreYyuBaeT BO3MOXHOCTb W3YUYECHHS JUCHUILIAH
€CTCCTBEHHO-HAYYHOW HAIPaBICHHOCTH M TMPEAMETOB T'YMaHHTAPHOTO ITUKJIA.
[TockoNbKy JOTHYECKOE MBITUICHHE, (DOPMUPYEMOE MPU H3YUCHUH 00YIAFOIITMHCS
MOHATUHHBIX OCHOB TEOMETPHH, TPH J0KA3aTEIbCTBE TEOPEM W TIOCTPOCHHH
IIEMTOYKH JIOTUYECKUX YTBEPIKIACHUHN MPU PEIICHUHA TCOMETPUICCKUX 33129, YMCHHE
BBIIBUTaTh W OINPOBEPraTh THIIOTE3bl HETOCPEACTBEHHO WCIIONB3YIOTCA TIPH
pEIICHNUH 3a7a4 €CTECTBEHHO-HAYYHOTO ITUKJIA, B YACTHOCTH (DM3UYECCKUX 3a]1a4.

Ilens ocBOeHUS MporpaMMbl y4eOHOTO Kypca «I'eoMeTpus» Ha yriyOnEéHHOM
YPOBHE — Pa3BUTHE HHIUBHUIYATBHBIX CTIOCOOHOCTEH 00YJarONIUXCs MPU U3YICHUH
rCOMETpPUU uepe3 olecreueHne BO3MOXKHOCTH TPHUOOPETCHUS W HMCTIOJIb30BaHUS
0oJjiee TIyOOKMX TeOMETPUYECKUX 3HAHUN U JCHCTBUH, CIIeU(PUIHBIX TEOMETPHH,
¥ HEOOXOIUMBIX JIJIST YCTICIITHOTO MPOPECCHOHAIEHOTO 00pa30BaHMs, CBI3aHHOTO C
MCIOJIb30BAHUEM MATEMATHUKH.

[TpropuTeTHRIMM 3aJlayaMu Kypca TE€OMETPUU Ha YIIIYOJIEHHOM YPOBHE,
PaCIIMPSIONIMMH M YCUIUBAIOIIUMHU Kypc 0a30BOT0O YPOBHSI, SIBJISIOTCS :

pacuiipeHue MpeaCcTaBICHUs] 0 TEOMETPUH KaK YaCTH MUPOBOUW KYJIbTYpPHl H
dbopmMupoBaHUE OCO3HAHMS B3aUMOCBSI3U T€OMETPUHU C OKPYKAIOIIUM MHUPOM;

dbopMupoBaHue MPEICTABICHUS O TMPOCTPAHCTBEHHBIX (GUTypax Kak o
BOKHEUIINX MAaTeMAaTHYECKHX MOJEAX, MO3BOJISIONIMX ONMUCHIBATh M HM3y4YaTh
pasHbIC SABJIECHUS OKPYKAIOIIETO MUPA, 3HAHUE TTOHATUHHOTO arapara 1mo pas3aeity
«CrepeomeTpus» yueOHOIo Kypca reOMeTpHUH;

dbopmupoBaHue YMEHUS BJIQJIETH OCHOBHBIMH IIOHSATHSAMH 0
IIPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOWCTBaMH, 3HAHHUE TEOPEM,
dbopMynT ¥ yMEHHE HX MPUMEHSATb, YMEHHS JOKa3bIBaTh TEOPEMbI M HaXOJUTh
HECTaHJIapTHBIC CIIOCOOBI PEIICHUS 3a/1a4;

dbopMupoBaHUEe YMEHHUS paclio3HaBaTh Ha YEPTEKaX, MOACISIX U B PealbHOM
MHpE MHOTOTPaHHHUKH M Teja BpalleHUs, KOHCTPYHUPOBATh TE€OMETPUUYECKHE
MOJICIIN;

dbopMupoBaHUE TMOHUMAHHUS BO3MOXKHOCTH aKCHOMATHYECKOTO IOCTPOCHHS
MaTeMaTHYeCKUX TEeOpui, (POopMHpOBaHHE IMOHUMAHUS POIM AKCHOMATHUKH IIPH
MIPOBEJICHUY PACCYKICHUM;

dbopMupoBaHUE yYMEHHS BIQJCTh METOJAAMH JOKa3aTEIbCTB M aJTOPUTMOB
peleHrs, yMEHUS UX IPUMCHSITh, IPOBOJIUTH JIOKa3aTEIbHBIC PACCYKICHUS B X0JIC
pEeIIeHNs CTePEOMETPUYCCKUX 3ajad M 3a7ad C MPAKTHYCCKUM COACPIKAHHUEM,
dbopMupOBaHUE TPEACTABICHUS O HEOOXOAUMOCTH  JOKA3aTeIbCTB  IIPH
000CHOBaHMHM MaTeMAaTHYCCKUX YTBEPKIACHUHA M POJIU aKCHOMATUKH B ITPOBEICHUH
JETYKTUBHBIX PACCyKJICHUM;



pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX HM  TBOPYECKUX
CIIOCOOHOCTEH O0YYarOIIMXCs, TTO3HABATEIILHOW aKTUBHOCTH, MCCIIETOBATEIIBCKIX
YMEHUH, KpUTHIHOCTH MBIIIJICHUS, HTEpECca K U3YICHHUIO TEOMETPHH;

dopMupoBanue (YHKIIMOHATHLHOW TPAMOTHOCTH, PEJICBAHTHOW T€OMETPHH:
YMCHHS PACIO3HABATh TMPOSBICHHUS TEOMETPUYCCKUX IIOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEaNbHBIX JKU3HEHHBIX CUTYalUSIX W MPU U3YYCHUH JIPYTUX
y4EeOHBIX  MPEAMETOB, TMPOSIBJICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUS PEATbHBIX CHTYallUld, WCCIIEIOBAHUS ITOCTPOSHHBIX MOJEIEH,
WHTEPIIPETAIIUN TIOJYYCHHBIX PE3yIbTaTOB.

OCHOBHBIMH COJICP)KATEIBHBIMKM JTUHUSAMH y4eOHOTO Kypca «l'eomeTpus» B
10-11 xmaccax sBusaroTcsa: «[IpsSMble W IUIOCKOCTH B TPOCTPAHCTBE,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W  KOOpPAWHATH B
IPOCTPAHCTBEY, «J[BUKECHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
HOHSTHSIMUY, PEICBAaHTHBIMHA T'€OMETPUN Ha YTiyOJaEéHHOM ypoBHE oOyueHus B 10—
11 kmaccax, OTHOCHTCS KO BCEM COJCpP)KaTeIbHBIM JIMHHSAM Y4eOHOTO Kypca, a
dbopMHUpOBaHWE  JIOTUYECKMX YMEHHMH  paclpelneiseTcs HE  TOJBKO  TI0
coJiep KaTelIbHBIM JIMHUSIM, HO | 110 rojaMm oOydenus. CojepikaHue oO0pa3oBaHMs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil pabouyeil
IPOrpaMMBbl, PACTPEJEIEHHBIM O ToJaM OOY4YeHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMIHAIBHBIM BOIIPOCaM O0y4YaroIIrecs
oOpamiaJiucb  HEOJHOKPATHO. OTO  TMO3BOJIIET OPraHU30BaTh  OBJIAJICHHE
reOMETPUUYECKUMU MOHSATUSMU U HABBIKAMU MOCJIEIOBATENBHO U MOCTYIATEIBHO, C
coOJII0/IeHNEM TPUHIIAIIA TIPEEeMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKHUX MPECTaBICHUN 00Yy4aloUIUXCsl, PACIIUPSS U YIIIyOIss
e€, o0pa3ys MPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISET:

co3gath ycmoBus qus  guddepeHnunanuu  O0ydeHHUs,  MOCTPOCHUS
WHIUBUIYAbHBIX  00pa3oBaTeIbHBIX IMporpamMMm, OOecneunuTh yriayOn€HHOoe
M3y4YeHHE T€OMETPHH KaK COCTaBJISIONIEH yaeOHOTo mpenmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIOIIUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTHUKH C
yaéToM BBIOOpa Oymymiel mpodeccuu, obecrnednBas MPEEMCTBEHHOCTh MEXKITY
o01uM 1 IpoeccHoHaTbHBIM 00pa30BAHUEM.

Ha wu3yuenme ydeOHOro kypca «l'eomerpus» Ha YriayOJE€HHOM YpOBHE
orBogutcs 204 vaca: B 10 ximacce — 102 gaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIeJIO0).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TIOHATUS  CTepeOMETpuu. Touka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPHUU U CIICJICTBUS U3 HUX.

B3anMmHOE pacnonokeHue TMpsSMBIX B MPOCTPAHCTBE: NEPECEKAIOIINECS,
napajuielbHble U CKpeluBaromuecs npsMble. [Ipu3Haku CKpenyMBaromInxcs
npsiMbIX. [lapamiensHOCTh NPSIMBIX U TJIOCKOCTEN B TPOCTPAHCTBE: NapasliebHbIE
psIMbIE B IPOCTPAHCTBE, MAPAIIICIBHOCTh TPEX NPAMBIX, NapaICIbHOCTh NPSIMOM
U 1ockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHBIE CBOICTBa MapajuIeIbHOIO MpOeKTHpoBaHusi. M3o0pakeHue
buryp B mapamiesbHON MPOCKIMH. YTJIBI C COHANPABIEHHBIMUA CTOPOHAMHM, YTOJ
MEXy NpsIMbIMU B MpocTpaHcTBe. [lapaiienbHOCTh TIIOCKOCTEH: napasuiebHbIe
IJIOCKOCTH, CBOMCTBa napajiesIbHbIX MJIOCKOCTEHN. [Ipocreitmne
NPOCTPAHCTBEHHbIE (DUTypbl Ha IUJIOCKOCTH: TETpadlp, MapajuieNenunes,
NOCTPOEHUE CEUCHHI.

[lepneHAUKYISPHOCTD MPAMON U IUIOCKOCTH: NEPIEHAUKYJIIPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MPSAMBIE MApPAUICNbHBIE W NEPHNEHAUKYISPHBIE K IUIOCKOCTH,
OPU3HAK TEPIEHANKYISIPHOCTH TMPSMOM UM IUIOCKOCTH, TEopeMa O MpsSMOu
NEPNEHIUKYISPHON IIJIOCKOCTH. OpToronanpHOE IPOEKTUPOBAHHUE.
[lepnieHAUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IJIOCKOCTH, PACCTOSIHUE
OT TIPSIMOM JI0 TTOCKOCTH, MPOEKIUS GUTYPHI HA TUIOCKOCTh. [leprneHauKynsspHOCTh
IJIOCKOCTEM: MPU3HAK IEPIEHINKYISIPHOCTH JBYX IUIOCKOCTEU. Teopema 0 TpEX
NEPHEHIUKYISApaXx.

Yriael B NMPOCTPAHCTBE: YIrOJl MEXIY NPSMOW M IUIOCKOCTBIO, JABYIPAHHBIN
YTOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa MJIOCKHUX YTII0B MHOTOTPaHHOTO yriia. CBOKMCTBA MJIOCKUX U JIBYTPAHHBIX
YIJIOB TPEXTPAHHOIO yIiia. TeopeMbl KOCHHYCOB U CUHYCOB JJIs1 TPEXTPAHHOTO yIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpanHuka. Ilpusma: N-yrosbHas
mpu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapannenenunen, npsAMOYroJbHBIM NapajuIeIEINUNE] U €ro CBoKcTBa. Kpartuaitiue
MyTH Ha TNOBEPXHOCTH MHOrorpanHuka. Teopema Oiinepa. I[IpocTpancTBeHHas
teopema Iludaropa. [lupamuaa: N-yrojibHas nupamuia, IpaBuiIbHAsA U yCEUEHHAs
nupamusibl. CBoiicTBa pébep U OOKOBBIX TpaHeil MpPaBWIbHOM MUPAMUJIbI.
[IpaBunbHBIE MHOTOTPAaHHUKH: IPaBWIbHAS IpU3Ma W NpaBWJIbHAS MHPAMUIA,



MpaBUJIbHAs TPEYTOJIbHASI TUPaMUAA U IPaBUIbHBINA TeTpasap, KyO. [IpeactaBnenue
O IPaBUJIBHBIX MHOTOTPAHHUKAX: OKTAP, NOAEKAdAP U UKOCABIP.

BbrunciieHne 31€MEHTOB MHOTOIPAHHHUKOB: pé&Opa, JuaroHaiau, YIJIbL.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON HPU3MBI,
IJI0LIAAb OCHOBAHMM, TeOpeMa 0 OOKOBOM MOBEPXHOCTH psiMOM ipu3Mbl. [ nomans
OOKOBOM MOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW NHPAMHUJBI, TEOpeMa o
IJIOIIAM YCEYEHHOU IMPaMUBL.

CummMmeTpuss B NOPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  IMPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenuneaa, CUMMETPUS MPAaBUJIBHBIX IIPU3M, CUMMETPHUSA IPAaBUIbLHOMU
IAPaAMUIBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOU BEKTOpP, UIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHAIIPABIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
U BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA ClIOXKEHUsI BEKTOpoB. CBOWCTBA YMHOKEHHUSI BEKTOpPA Ha YHCIIO.
IToHaTHE KOMIUTaHapHBIE BEKTOPHI. [Ipu3HaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pasIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAHApHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. KoopaunaTtel BekTopa. CBs3p MEXAYy KOOpAMHATAMU BEKTOpa H
KOOpJMHATaMU TOYEK. YTOJN Mexay Bekropamu. CKalsgpHOE NPOU3BENCHHE

BEKTOPOB.
11 KIJACC

TeJsia BpameHus

[loHATHA: UWIMHAPUYECKAsT IMOBEPXHOCTh, KOHHUYECKAash IOBEPXHOCTH,
chepuueckass TMOBEPXHOCTh, O0Opasyroliue TOBepXHOCTeH. Tema BpamieHUS:
IWIHHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzaumHoe pacronoxkeHue cepsol
U TUTOCKOCTH, KacaTellbHasl IJIOCKOCTh K cdepe. M300pakeHne Ten BpallcHHUS Ha
iockocTH. Pa3Béprka mumuHIpa u konyca. CuMmmeTpus chepbl U mapa.

O0béMm. OcHoBHBIE CcBoOWicTBAa 00BEMOB Tein. Teopema 00 00bEME
NPSIMOYTOJIGHOTO Mapaiesienuneaa 1 cieactsuss u3 He€. OO0bEM TpsMol U
HAKJIOHHOM TPW3MBI, IIWIMHIPA, MUPAMHIbI U KoHyca. OO0BEM mapa W mapoBOTO
CETMEHTA.

KomOuHammu Tenm BpamieHUs W MHOrOorpaHHHKOB. [Ipu3ma, BrmcaHHas B
WIMHIpP, OINWCaHHAas OKoJo IuMHApa. llepecedyeHne cdepbl u mmmapa C
wiockocThio. Kacanme mrapa u cdepsl miockocThio. [ToHSATHE MHOrOrpaHHHKA,
OIMCAHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHHK WU TEJO
BpaIleHusI.



[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IJIOMaAb chepbl U e€ 4dacTei.
[TogoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH TMOBEPXHOCTEH
nonoOHeIx (uryp. IlpeoOpazoBanue mnogoOus, romoteTus. Pemenue 3agad Ha
IJIOCKOCTH C UCTIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPAaHHUKOB U TEJI BpallleHUs: CEUCHUS IMIHHAPA
(mapayiieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOoHyca (TapasuliesibHbIC
OCHOBAHHUIO U MIPOXOASAIINE YepPe3 BEPILIUHY), CEUCHUS I11apa, METOAbl TOCTPOCHUS
CEUYEHUM: METOJ CIeJ0B, METOJI BHYTPEHHETO0 MPOEKTUPOBAHUS, METOJ IepeHoca
CEKyLIEHN MIIOCKOCTH.

BexTopbl H KOOPAMHATHI B MPOCTPAHCTBE

Bexkrtopsl B mpocTpancTBe. Onepanuu Hajl BeKTopamu. BekTopHoe yMHOXKEHHE
BekTOpoB. CBOICTBa BEKTOPHOTO yMHOXEHMs. [IpsiMmoyrosnpHas cuctema
KoOpaMHAT B mpocTpaHcTBe. KoopawHaThl BekTopa. PasnmoxkeHue BekTOpa IO
6azucy. KoopamHaTHO-BEKTOPHBIA METO/ TIPU PEIICHUU T€OMETPUUECKUX 3a]1ay.

J{BHKeHUs] B IPOCTPAHCTBE

JIBwxenust npoctpancTtBa. OtoOpaxkeHus. [[BkeHHS M paBEeHCTBO (UTYP.
OO6mue cBoiicTBa JABWKEGHWM. Bujsl JBWXKEHUIN: TapauieNbHBIA TEPEHOC,
IIEHTpaJbHAs CHUMMETpPHS, 3€pKaJIbHash CUMMETPHUS, IMOBOPOT BOKPYT MPSIMOM.
[Ipeobpazosanus nomoous. [Ipsmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyYaIOIIEeTroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUUCKOTO O0IIECTBA, TPEACTaBICHNE O MATEMAaTUUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUN, MPOLEIYD
IrpaXJIaHCKOTO  oOmiecTBa  (BBIOOpBI,  OMPOCHI W JIPyroe), yMeHue
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YecKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCHICKON TPAXKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCUMCKONW MaTeMaTHUKH, IIEHHOCTHOE OTHOIICHHE K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW pPOCCUICKOro Hapoaa, chOpMHUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
IPUMEHEHHEM TOCTUKEHU HAYKU U IESITENbHOCTBIO YYEHOT 0, OCO3HAHUE JTUYHOTO
BKJIaJ]a B IOCTPOCHUE YCTONYHBOTO OYIYyIIEro;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOUYAsl SCTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7a4, PEIICHUH, pacCyKIEeHNUH, BOCIPUUMUYHNBOCTH K
MaTE€MAaTHYECKUM aCMEKTaM Pa3IN4YHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTHYeCKWe 3HAHHUS B
WHTEpEcax 3JI0pOBOTo 1 06€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3NUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIOPTUBHO-03OPOBUTEIIHLHOMN €S TEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeil mnpodeccun U peann3oBbIBaTh COOCTBEHHBIE JKM3HECHHBIC IUIAHBI,
FOTOBHOCTh M CIIOCOOHOCTP K  MaTeMaTHYeCKoMy  OOpa30BaHUIO U



CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAaTpaBJIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTb  AKOJOTMYECKOW KYJIbTYpbl, TOHHUMAaHWE BIUSHUS
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapaKkTepa 3KOJIOrMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHECHHE MaTEeMaTHUYECKUX 3HAHWM [Ji1 penieHus 3ajad B 00JacTu
OKpY’)Karolel cpenpl, MIAaHUPOBAHHE IIOCTYNMKOB W OLEHKH HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKH U OOIIECTBEHHOM MPAKTHUKU, TOHUMAaHUE MaTeMaTHYECKON
HayKU Kak c(hepbl 4eJIOBEUECKOM eI TEILHOCTH, 3TANOB €€ Pa3BUTHS U 3HAUUMOCTH
JUISL Pa3BUTHS ITUBWIM3AIIUU, OBJIAJICHUE S3bIKOM MAaTEeMaTUKH M MaTEMaTUYeCKOM
KyJIbTYypOH KaK CPEJCTBOM MO3HAHUS MUPA, TOTOBHOCThH OCYIIECTBIISITH TPOCKTHYIO
U UCCJIEJ0BATEIBCKYIO JICSATEILHOCTh MHINBUAYAIBHO U B TPYTIIIE.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBIC YHHBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBble Jornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKHUX
OOBEKTOB, TMOHATHHA, OTHOUIEHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHI TIOHSATUHN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KiIacCU(pUKAIIH,
OCHOBaHUSA JIJIsi 0000IIEHNs U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIMPOBATH U  MPEeOoOpPa3OBBHIBATH  CYXKICHUS:
yYTBEpJUTEIbHBIE U OTPUIIATENbHBIC, €IMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUIX U YTBEPXKACHUSX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUN;

JenaTh BBIBOJBI C WCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX U
MHIYKTUBHBIX YMO3AKJIIOUECHHM, YMO3AKIIOUEHUI IO aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10Ka3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIUIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BbIOMpaTh cmoco® pemeHuss y4eOHOM 3amadu  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PELIEHHUs, BHIOUPATh HanboJiee MOAXOASIINI C YYETOM CaMOCTOSITENBHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKAA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BOOPOCHI,  (PUKCHUpYIOIIME  MPOTHBOpEYHE,  MpoOJIeEMY,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MAaTeMaTHYeCKOro 00beKTa, SABJICHU, IpoLecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITETLHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPE3yjbTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IICHHI;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUIAThH
IPENONIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

BBISBJIATH JAePUIUTH MHDOpPMAIMKU, TaHHBIX, HEOOXOAUMBIX NJIsi OTBETa Ha
BOMPOC U JIJIs PEIICHUS 3a]1a4H;

BbIOMpaTh MH(GOPMAIIMIO U3 UCTOYHUKOB PAa3IMYHbBIX TUIIOB, aHAIU3UPOBATH,
CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMALIUIO PA3TUYHBIX BUI0B U (hOpM
Ipe/ICTaBIICHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B pa3IMYHBIX (popmax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOATENBHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
IEIIMH OOIICHUS, ICHO, TOYHO, TPAMOTHO BBIpakaTh CBOIO TOUYKY 3PEHHUSI B YCTHBIX
U THCHMEHHBIX TEKCTaX, JaBaTh IIOSACHEHUS TO XOJYy PpEIICHUS 3ajadH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3ybTarT;

B XOJI¢ OOCYXKJICHHS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXKITaeMOW TEMBI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITIOUCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXMBaTh Pa3jWyMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATH Pa3HOTIACHS, CBOM BO3PAKCHHUS;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPHUMEHTA, UCCICIOBaHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4YETOM 3a1ad
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBIIATH IIJIaH, AJITOPUTM PCIIEHUS 3a/1auH, BBIOUPATh CIIOCO0 PEIICHHS C
yIETOM UMEIONIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
1 KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OPMAIIIH.

CaMOKOHTPOJIb, IMOLMOHAIbHBIA HHTEJJICKT:

BJIQJICTh  HAaBbIKAMU  IO3HABATCIBHOW  PEQUICKCHU  KaK  OCO3HAHUSA
COBEPIAEMbIX JICMCTBHIA M MBICIIUTEILHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJACTh
crocobaMy CaMOTIPOBEPKH, CAaMOKOHTPOJISI TpoIlecca M Pe3ysibTaTa PEIICHUS
MaTeMaTHYECKOM 3a7a4u;

NPEIBHUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HHKHYTH MPU PEIICHUM 3aa4H,
BHOCHUTBH KOPPEKTHUBBI B JICATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JaHHBIX,
HaNJCHHBIX OMTUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yjIbTaTa IEIH U YCIOBHUSIM, OOBSCHATH MPUIHHBI
JTOCTIKEHUS WM HEJIOCTIKCHHS PE3yJbTaTOB JEATCIbHOCTH, HAXOAUTh OIIHOKY,
J1aBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

NOHMMATh M HCIIOJIh30BaTh MPEHUMYIECTBA KOMAHIHONH M HWHJIWBHIYyIbHOU
paboThl MpU pEIIeHWH YYEeOHBIX 3aJad4, NPHHUMATh IeJIb COBMECTHOM
JEATEBHOCTH, TUTAHMPOBATh OPraHU3aIMI0 COBMECTHOH pPaOOThI, pacmpeneisiTh
BUJIbI pabOT, TOTOBAPUBATHCS, 0OCYKIATh MPOIIECC U PE3yabTaT paboThl, 00001IaTh
MHEHUS HECKOJIbKUX JIIO/IEeH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0O0CYXIeHHs, 0OMEH MHEHH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMOJIHATH CBOIO YaCTh PabOTHI U KOOPJIUHUPOBATH
CBOM JICWCTBHUSI C IPYTUMU WIEHAMHU KOMAaH/Ibl, OLICHUBATh KA4€CTBO CBOETO BKJIaJia
B OOmMi TPOAYKT 1O KPUTEpHUsM, CGHOPMYIMPOBAHHBIM  YYaCTHUKAMHU
B3aMOJICHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOyJaronuiics HayquTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMH TIOHSITUSIMU CTEPEOMETPUU TIPHU
pEIIeHUH 337249 U MTPOBEICHUA MaTEeMAaTUYECKUX PACCYKICHUH;

e TMPUMEHATH AKCHOMBI CTEPEOMETPHUH M CICACTBUS U3 HUX MPU PEIICHUH
T€OMETPUYECKUX 3a/1a4;

e KJacCU(PUIMPOBATH B3aMMHOE PACIIOJOKECHHE MPSMBIX B TPOCTPAHCTBE,
TUTOCKOCTEH B MTPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJIHO OINEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIaMd B
POCTPAHCTBE: MEXIY MPSIMBIMH B TIPOCTPAHCTBE, MEXAY MPSIMON H
TIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



e CBOOOJIHO pacno3HaBaTh OCHOBHBIE BHbl MHOTIOIPAHHHUKOB (TpHU3Ma,
nupamuia, NpsMOYTOJIbHBIN Napajiesenunen, Kyo);

e KiIacCU(PUIMPOBATH  MHOTOIPAaHHUKH,  BBIOMpass  OCHOBaHUA IS
KJ1IaccuuKaIuu;

e CBOOOJIHO ONEpPUPOBATH MOHATHSIMH, CBSI3aHHBIMH C  CEYECHHEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

e BBINOJIHATD napajuieabHoe, LEHTPAJIbHOE u OpPTOTrOHAJIBHOE
IPOEKTUPOBaHUE (PUTYP HA IIIOCKOCTh, BBITIOJIHATh U300pakeHus GUryp Ha
IUIOCKOCTH;

e CTPOUTH CEUEHHUSI MHOTOTPAaHHUKOB Pa3IUYHBIMH METOJAMU, BBITIOJIHATH
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOHIAJAM  TOBEPXHOCTEM  MHOTOIPaHHUKOB  (Mpu3Ma,
MUpPaMH/Ia), TEOMETPUUECKUX TeJl C IPUMEHEHUEM (HOpMYIT;

e CBOOOJIHO OMEpPUPOBATh MOHATUSIMU: CUMMETPUS B IPOCTPAHCTBE, LEHTD,
0Cb U IJIOCKOCTh CUMMETPHH, IIEHTP, OCh U TNIOCKOCTh CHMMETPUU (PUTYPBI;

e CBOOOJIHO OMEpPUPOBATH MOHSATUSMH, COOTBETCTBYIOLUIMMHU BEKTOpaM H
KOOpJIMHATaM B MIPOCTPAHCTBE;

e BBIIOJIHATH JIEHCTBHSI HAJl BEKTOPAMU;

e pemarhk 3aJayd Ha J0Ka3aTeIbCTBO MATEMAaTHYECKUX OTHOLIECHUH W
HaXO0XJACHUE TEOMETPUYECKUX BEJTUYHH, IPUMEHSISI U3BECTHBIE METObI IPH
pEIICHMM MaTeMaTHYEeCKUX 3a7a4 IOBBIIIEHHOTO M BBICOKOI'O YPOBHS
CJIOKHOCTH;

e IPUMEHATH NPOCTEHIIME NPOrPAMMHBIE CPEICTBA U  AJIEKTPOHHO-
KOMMYHHUKAaIlHOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3a1ay;

e WU3BJEKaTh, NPEOOpPa3OBbIBATH M HMHTEPIPETUPOBATH HHOOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, NPECTaBICHHYIO Ha
yepTexax U pUCyHKax;

e IMPUMEHATH MOJYYEHHbIE 3HAHMS HA IPAKTHKE: CpaBHUBaTbh W
AHAIM3UPOBATH PEaJbHbIE CUTYallUH, IPUMEHATHh W3yYEHHBIE IOHATHUS B
npolecce IOHCKa peHIeHHs MaTeMaTHYecKu COopMyIHpPOBaHHOMN
npoOJieMbl, MOJEIUPOBATh pEalbHbIE CUTyallMd Ha S3bIKE T'€OMETPHH,
UCCIIEI0BAaTh NMOCTPOEHHBIE MOJENIH C UCIOJIB30BAHMEM I€OMETPUUYECKHX
HNOHATUN U TEOpeM, ammapaTta aiareOpbl, pemaTh MPaKTHUYECKHUe 3ajau,
CBSI3aHHBIE C HAXOXKJIECHUEM T€OMETPUUECKUX BEJIMYNH;

e UMETh MpEACTaBICHHUS 00 OCHOBHBIX 3Tallax pPa3BUTUS TFEOMETPUM Kak
COCTaBHOU 4acTH (yHIaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K xonmy 11 kiaacca oOyvaromuiicst HAy4UTCS:



CBOOOJHO ONEPUPOBATH MOHATUSMHU, CBSA3aHHBIMH C IMJIMHIPUYECKOM,
KOHMYECKOH U c(hEepudYecKoil MNOBEPXHOCTSAIMHU, OOBICHITH CIOCOOBI
MOJTYYECHHUS;

OTEPUPOBATH MOHIATUSMHU, CBSI3AHHBIMU C TE€JIAMU BpAILCHUS: ITUIUHAPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tella BpalleHus (IWIMHAP, KOHYC, cdepa W 1map) u
O0O0BSACHATH CIIOCOOBI OJYUYEHHUS TEJ BpalllCHHUS;

KJacCU(UIUPOBATh B3AMMHOE PacIoyioKeHue chephl U MIOCKOCTH;
BBIYHUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB W TEJ BpalleHUs,
00BEMBI U MIIOMIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAIEHUS,
reOMETPUYECKUX Tell C IPUMEHEHUEM (HOPMYT;

CBOOOJTHO OIEPUPOBATH MOHATHUAMHM, CBSI3AHHBIMU C KOMOMHALMSIMHU Tell
BpallleHuss U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIHUCAHHBIM B chepy u
ONMMCAHHBIA OKOJIO cephl, chepa, BIUCAHHAS B MHOTOTPAHHUK WU TEJIO
BpaIlCHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIAIsIMU TOBEPXHOCTEN U 00BEMaMuU
I10JTOOHBIX TEI;

U300pakaTh H3ydaemble (UTYPHI, BBINOIHATH (BBIHOCHBIE) TIUIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTh CEUEHHUS TEJl BPAILICHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HH(OpPMAIUIO O
IPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKax;

CBOOOJTHO OTMIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOU CHCTEME KOOPAMHAT;
peuaTh reOMETPUUECKHUE 3a/1a4U Ha BBIYMCIICHUE YTIIOB MEXIY MPSMBIMU U
IUIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSTHUN OT TOYKH JI0 IUIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAUHATHOTO METO/1a MPU PELICHUU;
CBOOOJTHO OMEPHUPOBATH TOHATHSIMH, CBSI3aHHBIMH C JIBIDKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBITIONHATh M300paKCHHUs] MHOTOTPAHHUKOB M TN BpAIIEHUS TpHU
NapajuyieIbHOM  TEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€pKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus Moa00us;
CTPOUTH CEYEHUSI MHOTOIPAaHHUKOB U TEJl BpPAlEHUS: CEYEHUs LUIUHIpA
(mapanienbHO Y NEPHEeHAUKYISIPHO OCH), CEYEHUsl KOHYyca (MapasuiesibHbIe
OCHOBaHHIO M MPOXOSALINE YepE3 BEPUINHY ), CEUEHUS 11apa;
UCII0JIB30BaTh METOJbl IOCTPOEHHUSI CEUYEHUW: METOJ CIJIE0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEN IIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSTh TeOMETpUYecKre (AKThl sl PEUICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANONATalOluX HECKOJBKO IIAaroB pELICHUA, €CIU YCIOBUSA
MIPUMEHEHUS 3a/1aHbl B SIBHOU U HESIBHOU (hopMme;

pewmarh 3aJadyd Ha J0Ka3aTeJIbCTBO MATEMATUYECKUX OTHOLICHUW U
HaXO0XJICHUE TEOMETPUUYECKUX BEJINYNH;

IIPUMEHSATh MPOrPAMMHBIE CPEACTBA U BJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUYECKUX 3aad;

IIPUMEHSTH MTOJTYYEHHBIE 3HAHUS HA PAKTUKE: CPABHUBATh, AaHAJIIM3UPOBATH
U OLICHWBAaTh PEAJbHBIC CUTYallUH, MPUMEHATb HU3YYCHHBIC TIOHATHSA,
TEOPEMBbI, CBOMCTBA B IIPOILIECCE IIOMCKA PELICHUA MATEMATUYECKU
chopMyJIUpPOBaHHOW MPOOJIEMBI, MOJEIUPOBATh peajbHbIE CUTYyallMu Ha
SI3bIKE TEOMETPHUH, UCCIIEA0BATH OCTPOCHHBIE MOJIENIN C UCTIOJIb30BAHUEM
TCOMETPUYECKUX TMOHITHH M TEOopeM, ammapara aiareOpbl, pemniaTh
MMPAKTUYECKUE 3aJauy, CBA3aHHBICE C HAXOXKICHUEM TE€OMETPUUYECCKUX
BEJIMYMH;

UMEThb TPEJCTABICHUS OO0 OCHOBHBIX JTallax Pa3BUTHS T€OMETPUU Kak
COCTaBHOM YacTu (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHM.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (undposbie)
n/n NPOrpaMMblI Bcero Kontponbupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 BBenenue B ctepeomMeTpuio 23 1
9 B3anMHOe€ pacnoiokeHue npsiMbIX B 6 1
MIPOCTPAHCTBE
3 [MapannenbHOCTh IPSMBIX U TDIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [NeprieHAUKYIAPHOCTH MPSIMBIX U o5
IJTIOCKOCTEMN B MPOCTPAHCTBE
VYTIBl 1 paccTOSTHUS 16
MHororpaHHUKH 7
BekTopsl B mpocTpaHcTBE 12
3 HOBTOPGHI/IC, 0000111eHIe U CUCTEMaTH3aIHS 5 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KVIACC

KonuuyectBo 4yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
1 AHanuTndeckas reoMeTpus 15 1
9 [ToBTOpEHwUe, O606HI€HI:IC u 15 1
cUCTeMaTH3alus 3HaHUH
3 O0BEM MHOTOTpaHHUKA 17
4 Tena Bpamenus 24 1
5 [Tmomaa moBepXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEI
6 JIBrokeHUst 5 1
7 [ToBTOpEHwUE, O606H1€HI:IG u 17 5
cUCTeMaTH3aIus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

KoHTpoJbHbIE
Bcero
padoThI

IIpakTHYyeckue
padoTsI

Jara
H3yUYeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIE pecypchl

OcHoBHbIE NpaBUiIa
n300pakeHusl Ha PUCYHKE
IJIOCKOCTH, MapajiebHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI
oTpe3ka

https://m.edsoo.ru/FOIMGVRWHE

[ToHsATHS CTEpeOMETPHH: TOYKa,
npsiMasi, IOCKOCTh,
npoctpancTBo. OCHOBHBIE
MpaBUJia U300paKEHHS Ha
PHUCYHKE IIJIOCKOCTH,
MapajuIeIbHBIX MPSMBIX
(0Tpe3KoB), cepeIMHbI OTPE3Ka

https://m.edsoo.ru/5ECB310PZ

IlonsTHs: MEPECCKAIOIUECA
IIJIIOCKOCTH, IEPCCEKAIOIIUECA
IpsaAMas U IJI0CKOCTb,
TOJIYIIPOCTPAaHCTBO

https://m.edsoo.ru/T2NNAU5SWK

IlonsaTus: MNEPCCCKAOIUCCA
INIOCKOCTH, IICPCCCKAIOIIUCCS
npsaMasa 1 mI0CKOCTb,
TOJYIIPOCTPAaHCTBO

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

MHororpaHHUKH, U300pakeHne
MPOCTEUIINX

https://m.edsoo.ru/AHGUTWH2F



https://m.edsoo.ru/F9MGVRWHE
https://m.edsoo.ru/5ECB310PZ
https://m.edsoo.ru/T2NNAU5WK
https://m.edsoo.ru/7KZVSHHVO
https://m.edsoo.ru/AHGUTWH2F

MIPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOIIHUX 00BEKTOB

MHororpaHHUKH, U300pakeHue
MPOCTEUIINX
MPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOIINX 0OBEKTOB

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

AKCHOMBI CTEpEOMETPHH U
IIEPBBIE CIEJICTBUS U3 HUX

https://m.edsoo.ru/IDKRAG603N

AKCHOMBI CTEpEOMETPHH U
IIEPBBIE CIIEICTBUS U3 HUX

https://m.edsoo.ru/ZIP3R7LQ2

AKCHOMBI CTEpPEOMETPHH U
TIepPBbIE CIICICTBUS U3 HUX.
CriocoObl 3a/1aHMs PSMBIX U
IJTOCKOCTEMN B MPOCTPAHCTBE.
O6o3HaueHust TPSAMBIX U
IIJIOCKOCTEMN

https://m.edsoo.ru/AQXJXEDYR

10

N3obpaxenue ceueHnit
MUpPaMUIbl, KyOa U IPU3MBI,
KOTOPBIE MPOXOJIST Yepe3 X
pé6pa. N3obpaxenue
MepeceueHMs MOTy4YSCHHBIX
iockoctei. PackpamuBanue
MOCTPOCHHBIX CCUCHUIA
pa3HBIMU IIBETaAMHU

https://m.edsoo.ru/EVUEQAZ7J

11

N300paxeHue ceueHuit
MUPaMUJIbI, KyOa U IPU3MBI,
KOTOPBIE MPOXOJIST Yepe3 X
pEbpa. M3obpaxenue
MePeCceUCHUs MOTyUYSHHBIX

https://m.edso0.ru/XT1VCSWB2



https://m.edsoo.ru/88UACE52Y
https://m.edsoo.ru/IDKRA603N
https://m.edsoo.ru/ZIP3R7LQ2
https://m.edsoo.ru/AQXJXEDYR
https://m.edsoo.ru/EVUE9AZ7J
https://m.edsoo.ru/XT1VCSWB2

IJI0OCKOCTEN. PackpamuBanue
IMOCTPOEHHBIX CEUCHU I
pa3HbIMU LIBETAMU

12

N3o0paxkeHue ceueHmit
MAPaMHUJIBI, Ky0a U TPU3MBI,
KOTOPBIE MPOXOJIAT Yepe3 UX
pébpa. N3obpaxenue
MepeceyeHms! MOJTyYeHHBIX
IJI0CKOCTEeN. PackpammBanue
MMOCTPOEHHBIX CEUCHU I
Pa3HbIMH LIBETAMHU

https://m.edso0.ru/08LAY6GMF

13

N3obpaxenue ceueHmit
MMpaMuibl, KyO0a U MPU3MBI,
KOTOpBbIE MPOXOJIAT Yepe3 UX
pé6pa. N3obpaxenue
nepeceyeHus MOJTy4eHHBIX
IJI0CKoCTel. PackpammnBanue
MOCTPOCHHBIX CEYCHUI
Pa3HbIMU LIBETaAMU

https://m.edsoo.ru/EKWHLAWS84

14

Merto crie10B AJis MOCTPOCHUS
CeueHu!

https://m.edso0.ru/1JO0ON3100

15

Mertop creoB AJis MOCTPOCHHS
ceuennii. CBolicTBa
MepeceYeHU i PSIMBIX U
IUIOCKOCTEH

https://m.edsoo.ru/DDABJTC2N

16

Merton cienoB Ui HOCTPOEHUs
ceueHuii. ColicTBa
[IEpECECYCHUN NPSIMBIX U
IIJIOCKOCTEMN

https://m.edsoo.ru/SN3SSUSEQ



https://m.edsoo.ru/08LAY6GMF
https://m.edsoo.ru/EKWHLAW84
https://m.edsoo.ru/1JO0N310O
https://m.edsoo.ru/DDABJTC2N
https://m.edsoo.ru/SN3SSU8E0

17

[TocTpoenune ceueHuit B
nupamuze, Kyoe mno Tpém
ToukaMm Ha péopax. Co3nanue
BBIHOCHBIX YEPTEXKEH U 3aIHCh
IIaroB MIOCTPOCHHUS

https://m.edsoo.ru/HFW6370QDR

18

[TocTpoenune ceueHuii B
nupamue, Kyoe mo Tpém
ToukaMm Ha péopax. Co3znanue
BBIHOCHBIX YEPTEKEH U 3aIiCh
[1aroB MOCTPOSHUS

https://m.edsoo.ru/L62FFLCBW

19

[Toctpoenune ceueHuit B
nupamue, Kyoe mo Tpém
ToukaM Ha péopax. Co3manue
BBIHOCHBIX YEpPTEKEH U 3aIncCh
11aroB MOCTPOEHUS

https://m.edsoo0.ru/JIAQJNZCX

20

[ToctpoeHune ceueHuii B
nupamuie, Kyoe mo Tpém
ToukaMm Ha péopax. Co3nanue
BBIHOCHBIX YEPTEXKEH U 3aInCh
11aroB MOCTPOCHUS

https://m.edsoo.ru/XJEZAR5TO

21

[ToBTOpEHUE MIIAHUMETPUU:
Teopema 0 mpoONOPIMOHATIBHBIX
otpeskax. [logobue
TPEYTrOJIbHUKOB

https://m.edsoo.ru/L3FYZLILR

22

[ToBTOpEHME TIIAHUMETPUU:
Teopema Menenas. Pacuersl B
CEYEHHUSIX HAa BBIHOCHBIX
yeprexax. Mcropus pasButus
IUIAHUMETPUU U CTEPEOMETPUH

https://m.edsoo.ru/TP9F3DVV1



https://m.edsoo.ru/HFW637QDR
https://m.edsoo.ru/L62FFLCBW
https://m.edsoo.ru/J1AQJNZCX
https://m.edsoo.ru/XJEZAR5TO
https://m.edsoo.ru/L3FYZL9LR
https://m.edsoo.ru/TP9F3DVV1

23

KontponsHas padora
"AKCHOMBI CTEPEOMETPUH.
Ceuenus"

https://m.edsoo.ru/EBLE09SZ1

24

B3anmHoe pacrionoxenue
MPSIMBIX B IPOCTPAHCTBE.
CkpemuBarouiecs npsmsle.
[Ipu3Haky ckpemuBaronmxcs
npsMsbIx. [TapamiensHbie
IIpsIMBIE B ITIPOCTPAHCTBE

https://m.edsoo0.ru/TYO90OBHKY

25

TeopeMa o CyleCTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMOi1
NapajuieJIbHON JAHHOU MPSAMOH,
MPOXOSAIIEN YEPe3 TOUKY
MPOCTPAHCTBA U HE JIeKaIIEH
Ha JIaHHOU mpsimMol. Jlemma o
[EPECCYCHUH NapATIIEIbHBIX
MPSIMBIX ITIOCKOCTBIO

https://m.edsoo.ru/CYUQMU9K9

26

[TapanienbHOCTb TpeX MPSIMBIX.
Teopema o Tpéx mapamienbHbIX
npsameix. Teopema o
CKPEILMBAIOIIUXCS MPSMBIX

https://m.edsoo.ru/TRPMZB3MZ

27

[TapannensHOE
npoektupoBaHue. OCHOBHBIE
CBOICTBA MMApaJLIEIBbHOTO
MIPOEKTUPOBAHUSL.
N3o0paxkenue pazHbIX GUryp B
MapaJyIENbHOMN MMPOEKIIUU

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

28

LenTpanbHas nmpoekus. Yrou
C COHAIIPABJIIEHHBIMU

https://m.edsoo.ru/Z5FPAGSHI



https://m.edsoo.ru/EBLE09SZ1
https://m.edsoo.ru/TYO9QBHKY
https://m.edsoo.ru/CYUQMU9K9
https://m.edsoo.ru/TRPMZB3MZ
https://m.edsoo.ru/03GR5OWZV
https://m.edsoo.ru/Z5FPA6SHI

CTOPOHAMU. YTOJ MEXKITY
HpSIMBIMI/I

29

3amauu Ha 10Ka3aTeJIbCTBO U
HCCIIeIOBaHUE, CBSI3aHHBIC C
paCHOJIO)KeHI/ICM Hp?[MI)IX B
MIPOCTPAHCTBE

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

30

[TonATHA: mapamIenbHOCTh
MPSAMOM U TIIIOCKOCTH B
npoctpanctse. [IpuzHak
MapajuIeIbHOCTH IPSIMOU U
mockoctu. CBoKcTBa
MapajuIeIbHOCTH IPSIMOU U
IIJIOCKOCTH

https://m.edsoo.ru/N18CU003L

31

I'eomeTpuueckue 3agaun Ha
BBIYHCIICHUE U JJOKA3aTeNIbCTBO,
CBSI3aHHBIE C MMapaAJJICIIbHOCTHIO
NPSAMBIX U IJIOCKOCTEN B
MIPOCTPAHCTBE

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

32

[Toctpoenue ceueHus,
MIPOXOIALIET0 Yepe3 JaHHYIO
MPSIMYIO Ha YepTEeXKE U
MapajyuieNbHOTO APYron
npsMoil. Pacuér oTHoIeHUH

https://m.edsoo.ru/1PO6R5839

33

[MapannenbHas MpoeKIHs,
PUMEHEHUE IS TOCTPOCHUS
ceueHHit Kyda u
napanenenunena. CoicTsa
napajJiesienunea 1 mpu3Mbl

https://m.edso00.ru/930T7FLSK



https://m.edsoo.ru/7W31C0FG6
https://m.edsoo.ru/N18CU003L
https://m.edsoo.ru/2DD9X2MQ3
https://m.edsoo.ru/1P06R5839
https://m.edsoo.ru/93OT7FLSK

34

[TapannenpHbIE IIOCKOCTH.
[Ipu3Haku napamuieabHOCTH
JIBYX TJIOCKOCTEM

https://m.edsoo.ru/QFUJAHV88

35

Teopema o napauieIbHOCTH U
€IMHCTBEHHOCTH IUIOCKOCTH,
MPOXOSIIEN YEPE3 TOUKY, HE
MPUHAJICKAILYIO TaHHOMN
IUIOCKOCTH M CIIEJICTBUS U3 HEE

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

36

CpoiicTBa napasuieabHbIX
TUTOCKOCTEH: 0 TTapaJIeTbHOCTH
MPSIMBIX TIEPECEUSHHSI TTPH
MepecedeHu  IBYX
MapajuIeIbHBIX TIOCKOCTEH
TpeTbeu

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

37

CBolicTBa napajuiesIbHbIX
MIJIOCKOCTEM: 00 OTpe3Kax
napajuieNbHbIX TPSIMBIX,
3aKITIOUEHHBIX MEXTY
napajuieIbHBIMU IIOCKOCTSAMU;
0 MepeceyeHu  NpsIMoii ¢
JBYMsI TTapaJlIeIbHBIMU
IJIOCKOCTSIMU

https://m.edsoo.ru/QLA4PYRAT

38

[ToBTOpEHue: TEOpemMa
[Mudaropa Ha maockocTu

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

39

[ToBTOpEHUE: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

https://m.edsoo.ru/Z6FNNNT5D

40

CaoiicTBa Ky0a u
IPSIMOYTOJIBHOTO
napaiesenumnesa

https://m.edsoo.ru/HYNIQ785Q



https://m.edsoo.ru/QFUJAHV88
https://m.edsoo.ru/2WG4W4XNO
https://m.edsoo.ru/3KIKV3ROG
https://m.edsoo.ru/QLA4PYRAT
https://m.edsoo.ru/9VJZIWC6J
https://m.edsoo.ru/Z6FNNNT5D
https://m.edsoo.ru/HYNIQ785Q

41

Brrurciienue JyiMH OTPE3KOB B
KyOe ¥ mpsIMOYTrOJIbHOM
napajuieJenuIene

https://m.edsoo.ru/FZBZ\VVPOEC

42

[lepneHUKYIAPHOCTD NPSMOU
1 m1ockocTH. [Ipusnak
NEPIEHIUKYIIIPHOCTH MPSMOI
U IJIOCKOCTH

https://m.edsoo.ru/ISFBHOGG3

43

[lepneHMKYISIPHOCTD NPSMON
" m1ockocTH. [Ipusnak
MEPIEHUKYIISIPHOCTH MPSAMOM
U MJIOCKOCTH

https://m.edso0.ru/K38BG31ZH

44

Teopema o CyleCTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMOH,
MPOXOSAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U
MEePIEHANKYISIPHON K
IIJIOCKOCTH

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

45

IInmockoctu u
MepIEHIUKYIISIPHBIE UM
MPSIMbIE B MHOTOT'PAaHHHKAX

https://m.edsoo.ru/OKTGKHNSI

46

IInmockoctu u
MePIEeHIUKYIIAPHbIE UM
MPsSIMbIE B MHOTOT'PaHHHKAX

https://m.edsoo.ru/S1VOAWIW3

47

[lepnieHuKynsAp U HAKIOHHAS.
[TocTpoenue nepneHIuKynapa
13 TOYKH Ha MPSIMYIO

https://m.edsoo.ru/KIP9L4ZCX

48

[leprieHAUKyISAp U HAKJIOHHASL.
[TocTpoenue nepneHauKyspa
13 TOYKU HA MPSIMYIO

https://m.edsoo.ru/211UD45PR



https://m.edsoo.ru/FZBZVP0EC
https://m.edsoo.ru/I8F8HOGG3
https://m.edsoo.ru/K38BG3IZH
https://m.edsoo.ru/WF3MTS4E5
https://m.edsoo.ru/OKTGKHN8I
https://m.edsoo.ru/S1V9AWIW3
https://m.edsoo.ru/KIP9L4ZCX
https://m.edsoo.ru/2IIUD45PR

49

Teopema o Tpéx
NepHeHuKysapax (npsmas u
oOparHast)

https://m.edsoo.ru/CNE1PAIU5S

50

Teopema o Tpéx
NepneHuKyspax (mpsmas u
oOparHast)

https://m.edsoo.ru/IPCG564WN

51

Yron mexnay
CKPEITUBAIOIINMUCS TTPSIMBIMHU

https://m.edsoo.ru/KAEHQ3EQE

52

[Tonck neprneHmKyIsapHbIX
HpHMBIX C ITIOMOIIIBIO
HepHeH)II/IKy.]'ISIpHI)IX
TIOCKOCTEH

https://m.edsoo.ru/EBYVPSMSI

53

OproronanbHOE
IIPOEKTHPOBAHNE

https://m.edsoo0.ru/GP0ZX8VHE

54

[TocTpoenne ceuenuii kyoa,
MPU3MBI, TPaBUJIBHOU
MUPaMHJIbI C TOMOIIBIO
OpPTOTOHAJILHOM MPOEKINH

https://m.edsoo.ru/F5ZMOA1AE

55

[TocTpoenune ceuenuit kyoa,
MIPU3MBI, TPaBUIIBHOMN
MUPaMUJIbI C TOMOIIBIO
OpPTOTOHAILHOM MPOEKIINH

https://m.edsoo.ru/T50FUDOQOJ

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEIILHO TJIOCKOCTH.
IInockoctu cummeTpuii B
MHOTOI'paHHHKaX

https://m.edsoo.ru/N77K7ZM8K



https://m.edsoo.ru/CNE1PAIU5
https://m.edsoo.ru/IPCG564WN
https://m.edsoo.ru/K4EHQ3E9E
https://m.edsoo.ru/EBYVPSMSI
https://m.edsoo.ru/GP0ZX8VHE
https://m.edsoo.ru/F5ZMOA1AE
https://m.edsoo.ru/T50FUDOOJ
https://m.edsoo.ru/N77K7ZM8K

57

[Ipu3Hak nepnesauKyIspHOCTH
IIPSIMOM M IJIOCKOCTH KakK
CJIEICTBHE CUMMETPUHU

https://m.edsoo.ru/L9E703U3V

58

HpaBI/IJII)HI)IG MHOI'OIr'paHHUKH.
Pacuér paccTosiHuil OT TOUKH
JI0 TIJIOCKOCTHU

https://m.edsoo.ru/Z9E166HHZ

59

HpaBI/IJ'II)HI)Ie MHOI'OI'paHHUKH.
Pacué€r paccTosiHHil OT TOUKH
JI0 TIJIOCKOCTH

https://m.edso00.ru/TISUOWZTH

60

CriocoObl OITyCTUTh
MEePIEHIUKYIISIPBI: CHMMETPHS,
CIBUT TOYKH MO MapaJIeTbHON
psIMOM

https://m.edsoo.ru/DHFUCBWO6

61

CnBur no HenmapasuieIbHON
NpAMOM, U3BMEHEHNE
paccTostHui

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

62

KonTtponbHas padoTa
"B3zanMHO€ pacnosyiokeHue
MPSIMBIX U IJIOCKOCTEH B
npocrpancrae"

https://m.edsoo.ru/JW5UZNN8J

63

[ToBTOpEHUE: Yyroa Mex Iy
MPSIMBIMU Ha TIOCKOCTH,
TPUTOHOMETPHUSI B
MIPOU3BOJILHOM TPEYTOJIbHUKE,
TeopeMa KOCUHYCOB

https://m.edso0.ru/SKO9RHWDFQ

64

[ToBTOpEHME: Yyroa Mex Iy
CKPELIMBAIOIIUMUCS MPSIMBIMU
B IIPOCTPAHCTBE

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



https://m.edsoo.ru/L9E703U3V
https://m.edsoo.ru/Z9E166HHZ
https://m.edsoo.ru/TJSUOWZTH
https://m.edsoo.ru/DHFUCBWO6
https://m.edsoo.ru/9OANVFE9E
https://m.edsoo.ru/JW5UZNN8J
https://m.edsoo.ru/SK9RHWDFQ
https://m.edsoo.ru/WBREU9US7

65

I'eomerpruueckue MeTO b1
BBIYUCIICHUS YTJIa MEXK]Y
MPSIMBIMU B MHOTOT'PaHHUKAX

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

66

JIByrpansbiii yroj. CBONCTBO
JIMHENHBIX YTJI0B ABYTPAHHOTO

yria

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

67

[IepnenukynspHbie
miockoctu. CBOKMCTBA B3aUMHO
TePIEH UK YIISIPHBIX
IIOCKOCTEH

https://m.edsoo.ru/FIHM69NVD

68

[Ipu3Hak nepneHauKyIspHOCTH
IIJIOCKOCTEN; TEOpEMa O MPSIMOU
MepeECEYECHMS ABYX IIJIOCKOCTEN
NEePIEeHANKYISPHBIX TPEThE
IJIOCKOCTH

https://m.edsoo.ru/FY5TMQ43F

69

[IpssmoyronbHbIH
napajuieJienuIe1; Kyo;
HU3MepeHusi, CBOMCTBa
MPSIMOYTOJIbHOTO
napajuiesienuneaa

https://m.edsoo.ru/KQ9DBNDAW

70

Teopema o guaroHayiu
MPSIMOYTOJIBHOTO
napajiesienuIena v cieICTBre
u3 Heé

https://m.edsoo.ru/EST10AD6I

71

CrepeomMeTrpuueckue u
MIPUKJIAIHBIC 3a/1a4H,
CBSI3aHHBIE CO B3aUMHBIM
PacIoOKEHUEM MPSMBIX U
MIJIOCKOCTH

https://m.edsoo.ru/4TBYU36HZ



https://m.edsoo.ru/3U4O237CK
https://m.edsoo.ru/8H4CYFAB0
https://m.edsoo.ru/F1HM69NVD
https://m.edsoo.ru/FY5TMQ43F
https://m.edsoo.ru/K99DBNDAW
https://m.edsoo.ru/E3T10AD6I
https://m.edsoo.ru/4TBYU36HZ

72

IToBTOpEHue:
CKpELIUBAOIINECS IPSAMBIE,
NapajuIeIIbHBIC INIOCKOCTH B
CTaHAAPTHBIX MHOTOT'PaHHHUKAaX

https://m.edso00.ru/TL947D6WK

73

[Tapa mapainenbHbIX
IIJIOCKOCTEN Ha
CKPENIUBAIOIINXCS MPSMBIX,
pacCTOSTHUE MEXKTY
CKPEITUBAIOIINMUCS TTPSIMBIMHU
B MPOCTHIX CUTYaIIHUSIX

https://m.edsoo.ru/YFWZTQREN

74

PaccrosgHne oT TOUKH 110
MIJIOCKOCTH, PACCTOSTHUE OT
MPSIMOM JI0 MJIOCKOCTH

https://m.edsoo.ru/M\W5GN48EIM

75

Brrancienue pacctosHui
MEXAY CKPEUIUBAIOLIIUMUCS
MPSIMBIMU C TIOMOIIIBIO
MIEePIEeHIUKYIIIPHO MII0OCKOCTH

https://m.edsoo.ru/5SW9VI1IHMD

76

Tpéxrpannblii yrou,
HEpaBEHCTBA JUIsl TPEXTPAHHBIX
yrioB. Teopema Iludaropa,
TEOPEMBbI KOCUHYCOB U CHHYCOB
JUI TPEXTPAHHOTO Yriia

https://m.edsoo.ru/3SAXGHNLQ4J

77

DnemMeHThI chepuyecKoit
TEOMETPHH: T€0/Ie3UUECKre
JIMHUHU Ha 3emiie

https://m.edsoo.ru/HMVTV74CP

78

KonTposnpHast padota "Yrisl u
paccrosHus"

https://m.edsoo.ru/IRTWZ59YU



https://m.edsoo.ru/TL947D6WK
https://m.edsoo.ru/YFWZTQREN
https://m.edsoo.ru/W5GN48EIM
https://m.edsoo.ru/5W9VI1HMD
https://m.edsoo.ru/3XGHNLQ4J
https://m.edsoo.ru/HMVTV74CP
https://m.edsoo.ru/1RTWZ59YU

CucreMarusaiiis 3HaHUH

79 "MHOrorpaHHuK U €ro 1 https://m.edsoo.ru/VC3UOAK3B
JJIEMEHTHI"

80 Hupastiza. Brter mapamin. 1 https://m.eds00.ru/J3R0247EQ
[IpaBuibHas nupamMuia

81 Hpuswa. Tlpamast it HaromHas 1 https://m.edsoo.ru/JNDHOO8EQ
npu3Mmel. [IpaBuibHas npu3ma
[IpsiMot mapaimenenunen,

82 MPSIMOYTOJIbHBIN 1 https://m.edso0.ru/L8803LZGS
napajuiesenumnes], Kyo

83 Boimykere UM HOTOTPAHHHI, 1 https://m.edsoo.ru/B4TOMDU1D
Teopema Jitnepa
BrITTyKITbIC MHOTOTPaHHUKH.

84 Teopema Jitiiepa. Tlpapibitbre 1 https://m.eds00.ru/QOMX9GALS
Y TIOJTyTIpaBUIIbHBIC
MHOTOTPaHHUKH

85 Kourpoumbitas padora 1 https://m.edsoo.ru/3N52B3TEM
"MHororpaHHuku"

86 Homsrie peiropa ia 1 https://m.edsoo.ru/LRBSE3B09
TUIOCKOCTH M B IPOCTPAHCTBE

87 CymMma BEKTOpOB 1 https://m.edsoo.ru/MNTSX2XL8

88 Pa3nocTh BekTOpOB 1 https://m.edsoo.ru/SHBMZ1POH

89 [IpaBuio nmapamienenumnena 1 https://m.edso0.ru/XS6AN7LA2

90 YMHOX€eHHE BEKTOpa Ha YUCIIO 1 https://m.edsoo.ru/MJUH128L R
Paznoxenue BekTopa 1o 6asucy

91 TPEX BEKTOPOB, HE JIEKALUX B 1 https://m.edso0.ru/U760IDCTG
OJTHOM TTOCKOCTH

92 CkansipHO€ MPOU3BEIECHUE 1 https://m.edso0.ru/JZ46VNC71



https://m.edsoo.ru/VC3UOAK3B
https://m.edsoo.ru/J3R0247E0
https://m.edsoo.ru/JNDH0O8E0
https://m.edsoo.ru/L8803LZGS
https://m.edsoo.ru/B4T0MDU1D
https://m.edsoo.ru/QOMX9GA1S
https://m.edsoo.ru/3N52B3TEM
https://m.edsoo.ru/LRBSE3B09
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https://m.edsoo.ru/JZ46VNC71

Beruncnenue yria Mexay

93 1 https://m.edsoo.ru/IlU5196 UQP
BEKTOPaMHU B IPOCTPAHCTBE
I "

94 POCTCHILIHE 3aAaH © 1 https.//m.eds00.ru/FIXV79T8B
BEKTOpaMH
I "

95 POCTEHIIIHE 3a1atn © 1 https://m.eds00.ru/JCWURNGO1
BEKTOpaMH
I o

96 DOCTCHIIIHE Salasit © 1 https://m.edsoo.ru/BEHWOELKS
BEKTOpaMH
I "

97 POCTCHIIIHE 3a1atH © 1 https://m.edsoo.ru/P3W8WZZSY
BEKTOpaMH
00600

98 ° HUIeHHe 1 cucTeMatrzatit 1 https://m.edsoo.ru/ECRMXSNM3
3HAHUU

99 O6O6H}eHHe 1 cHcTeMaTH3alA 1 https://m.edsoo.ru/XXBTFP5WL
3HAaHUU

100 Hrorosas koHTpoJbHAs paboTa https://m.edsoo.ru/SFGPDWNKO

101 Hrorosas koHTpoJbHAs paboTa https://m.edso0.ru/X3ZG8A6SO
00600

102 © erHHe 1 cucTeMatr3ati 1 https://m.edso0.ru/931AWXEK1
3HAHUHU

OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://m.edsoo.ru/IU5I96UQP
https://m.edsoo.ru/FJXV79T8B
https://m.edsoo.ru/JCWURNG01
https://m.edsoo.ru/BEHWOELKS
https://m.edsoo.ru/P3W8WZZSY
https://m.edsoo.ru/ECRMXSNM3
https://m.edsoo.ru/XXBTFP5WL
https://m.edsoo.ru/SFGPDWNKO
https://m.edsoo.ru/X3ZG8A6SO
https://m.edsoo.ru/931AWXEK1

11 KVIACC

KoaudecTBo 4acoB

Ne Mara DJIeKTpOHHbIe N poBbIe
n/n Tewa ypoxa Bcero Konrpoabubie | Hpakrireckue H3y4eHHusi | oOpa3zoBaTe/ibHbIE pecypcChl
padoThI padoTsbI

[ToBTOpEHME TEMBI

1 "KoopauHaTsl BeKTOpa Ha 1 https://m.edsoo.ru/WERSDSI4U
TIJIOCKOCTH M B TIPOCTpaHCTBE"
[ToBTOpEHME TEMBI

2 "CxayiipHO€ MPOU3BEIACHHE 1 https://m.edsoo.ru/M6JO60NJ7
BEKTOpPOB"
[ToBTOpEHME TEMBI

3 "Beruncienue yriia Mexmay 1 https://m.edso00.ru/55KY41LVG
BEKTOpPaMH B ITPOCTpaHCTBE"
[ToBTOpEHME TEMBI

4 "YpaBHEHHE MPSIMOM, 1 https://m.edsoo.ru/U20HPUS6W
MPOXOSIIEH Yepe3 1BE TOUKH"
VYpaBHEHHE IITIOCKOCTH,

5 HOpMaJlb, YpaBHCHHE 1 https://m.edsoo.ru/VYIH8TERW
IIJIOCKOCTHU B OTPE3Kax
VYpaBHEHUE IIIOCKOCTH,

6 HOpMaJb, ypaBHEHHE 1 https://m.edso0.ru/541910WGX
IIJIOCKOCTH B OTPE3Kax

7 BekTopHoe npousBeneHue 1 https://m.edsoo.ru/NTYOG2APM

8 HHHefIHHe HEpaBeHCTRa, 1 https://m.edsoo.ru/54EQ7JQ8E
JIMHEWHOE MPOrpaMMUpPOBaHUE

9 JIMReHibIe HEpARCHCTRA, 1 https://m.edsoo.ru/VPKWBB4AA

JIMHEIHOE nporpaMMHUpOBaHUC



https://m.edsoo.ru/WERSDSI4U
https://m.edsoo.ru/M6JO60NJ7
https://m.edsoo.ru/55KY41LVG
https://m.edsoo.ru/U20HPUS6W
https://m.edsoo.ru/VYIH8TERW
https://m.edsoo.ru/5419I0WGX
https://m.edsoo.ru/NTYOG2APM
https://m.edsoo.ru/54EQ7JQ8E
https://m.edsoo.ru/VPKWBB4AA

10

AHanuTUYECKUE METOIbI
pacdéra yriia Mex1y npsMbIMHU
B MHOTOTpaHHUKaX

https://m.edsoo.ru/KHJ20M3PV

11

AHanTUTUYECKUE METOIbI
pacdéra yria Mexay
IUIOCKOCTSIMM B
MHOTOTpaHHUKAX

https://m.edsoo.ru/DDXUUAIA5

12

dopmyna pacCTOSIHUSA OT
TOYKH 10 IINIOCKOCTH B
KOOpAMHAaTax

https://m.edso0.ru/SG451UUG1

13

Haxoxnenue pacctostHui OT
TOYKH JIO THIOCKOCTH B Ky0Oe

https://m.edsoo0.ru/8V2N4X1L3

14

Haxoxnenue pacctostHui OT
TOYKH JI0 IJIOCKOCTHU B
MPaBUILHOW MUPAMUIC

https://m.edsoo.ru/UZ15UU37F

15

KontponbHas padoTa
" AHanmuTrueckas reomeTpus"

https://m.edsoo.ru/SNGI1LGHFM

16

Ceuenus MHOI'OI'paHHHUKOB:
CTaHJAapTHBIC MHOT'OI'PAaHHHUKHU

https://m.edso0.ru/219603NHQ

17

CeueHnss MHOTOTPAHHUKOB:
METOJ], CIIEI0OB

https://m.edsoo.ru/52XG02J5B

18

CedeHusi MHOTOI'PaHHUKOB:
CTaHJAPTHBIE TIJIOCKOCTH,
TepecevYeHMs MPSAMBIX U
MI0CKOCTEMN

https://m.edsoo.ru/CUP7TCPXQ

19

HapannenLHLIe IpsAMBIC U
IINIOCKOCTH: TTapaJlJICJIbHBIC
CCUCHUA

https://m.edsoo.ru/MM69MKRDP



https://m.edsoo.ru/KHJ2OM3PV
https://m.edsoo.ru/DDXUUAIA5
https://m.edsoo.ru/SG451UUG1
https://m.edsoo.ru/8V2N4X1L3
https://m.edsoo.ru/UZ15UU37F
https://m.edsoo.ru/8NGI1GHFM
https://m.edsoo.ru/219603NHQ
https://m.edsoo.ru/52XGO2J5B
https://m.edsoo.ru/CUP7TCPXQ
https://m.edsoo.ru/MM69MKRDP

20

[TapamienpHblie IpsiMBbIE U
IUIOCKOCTH: PacyéT
OTHOIIIEHUI

https://m.edso0.ru/O71ROIJFI

21

[TapamienpHble IpsiMBIE U
IUIOCKOCTH: YIJIBI MEXKIY
CKPCHIMBAOIIUMHUC ITPAMBIMUA

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

22

[IepnenuKynsipHBIE IPSMBIE U
IIJIOCKOCTH: CTaHAAPTHBIE Tapbl
MIEPIEHIUKYIISIPHBIX
IIJIOCKOCTEHN U IPSIMBIX,
CUMMETPUH MHOTOTPaHHUKOB

https://m.edsoo.ru/YQUVT6EVZX

23

[IepnenuKynsipHbIE IPSMBIE U
IIJIOCKOCTH: TEOPEMA O TPEX
HEPIECHIUKYIIIpax

https://m.edsoo.ru/HQIN20ZJP

24

[lepnieHiuKynsapHbIE MPSMBIE U
IJIOCKOCTH: BBIUUCIICHUS JUIUH
B MHOTOTpaHHUKAaX

https://m.edsoo.ru/OWFAQ1A9]

25

[ToBTOpEHUE: TUIOIIAH
MHOTOYT'OJIbHUKOB, (DOPMYJIBI
JUTS TIOMIAICH, COOOpaKCHHMS
nonoous

https://m.edsoo.ru/FDRZ0O9G4X

26

[ToBTOpEHUE: TUIOMIAIM
MHOTOYTOJILHUKOB, (DOPMYITbI
JUIS TIOMIAICH, COOOpaXKCHHMS
nonoous

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

27

[ToBTOpEHUe: mIomaIH
MHOTOYTOJILHUKOB, (DOPMYITBI
JUTS TIIOIAIeH, COOOpaKeHHs
mogoous

https://m.edsoo.ru/HWHVFENLOO



https://m.edsoo.ru/O71ROIJFI
https://m.edsoo.ru/26EPTM74A
https://m.edsoo.ru/YQUVT6VZX
https://m.edsoo.ru/HQIN2OZJP
https://m.edsoo.ru/OWFAQ1A9J
https://m.edsoo.ru/FDRZO9G4X
https://m.edsoo.ru/1ZYRNNIKV
https://m.edsoo.ru/HWHVFNLOO

28

[Inomanu ceyenui
MHOTOT'PaHHUKOB: IJIOIIA H
MOBEPXHOCTEH, pa3pe3anus Ha
9acTH, COOOpaKeHUs TIOJ00MS

https://m.edsoo.ru/X2HRM9HD4

29

[Inomanu ceyenui
MHOTOT'PaHHUKOB: TIJIOIIA TH
MOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxKeHus Moao0us

https://m.edsoo.ru/8H4ELYING

30

KonTtponsHas pabora
"I[ToBTOpEHUE:
MHOTOTPaHHUKH, CEUEHUS
MHOTOTPaHHUKOB"

https://m.edso0.ru/S§UW1WWwWV1

31

O0BéM Tema. O0beEM
MPSMOYTOJIBHOTO
napajuiesienune/ia

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

32

3amgaun 00 yaBOEHUH Ky0a, 0
KBaJpaType Kyda; 0 TPUCEKIINH
yria

https://m.edsoo.ru/VK2J2T XEF

33

CrepeoMeTrpuueckue 3aaauu,
CBsI3aHHbBIE C 00BEMOM
MPSIMOYT OJIbHOTO
napajuieNenunea

https://m.edsoo.ru/ODR6H6TQS

34

[Ipuknaanele 3a1auu,
CBSI3aHHBIE C BBIUUCIIEHUEM
00BEMa IPSIMOYT OJIBHOTO
napasiesienumnesa

https://m.edso00.ru/OSHTIOT1G

35

O0BEM npsAMOi IPU3MBI

https://m.edsoo.ru/SAIL9YHYJ



https://m.edsoo.ru/X2HRM9HD4
https://m.edsoo.ru/8H4ELY9N6
https://m.edsoo.ru/S8UW1WWV1
https://m.edsoo.ru/6UXGO0RC9
https://m.edsoo.ru/VK2J2TXEF
https://m.edsoo.ru/0DR6H6TQS
https://m.edsoo.ru/0SHTIOT1G
https://m.edsoo.ru/8AIL9YHYJ

36

CrepeomeTrpuieckue 3a/1auu,
CBSI3aHHBIE C BBIYMCIICHUEM
00BEMOB TIPSMON TTPUMBI

https://m.edsoo.ru/1D8HV54A9

37

[Ipuxknagneie 3a1a4u,
CBsI3aHHBIE C 00BEMOM MPSMON
TIPU3MBI

https://m.edsoo.ru/QlIYC4F8IU

38

Brruucnenue o06EMOB Te C
TIOMOIIBIO OITPENIEIIEHHOTO
uHTerpana. O6bEM HaKIIOHHON
IIPU3MBI

https://m.edsoo.ru/ON585060H

39

Breraucinenne 00bEMOB TeI C©
TIOMOTIBIO OTTPENIEIIEHHOTO
uHaTerpana. O0BEM TUpaMuIbI

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

40

dopmyna 00bEMa THPaAMUJIBL.
OTtHO1IeHNE 0OBEMOB MTUPAMUL
¢ 00IUM yriom

https://m.edsoo.ru/AL3PODC9E

41

dopmyna 00bEMa TUPaAMUIBL.
OTHO1IeHNE 0OBEMOB MTUPAMUL
¢ 00ImuUM yriom

https://m.edsoo0.ru/SGOOAJRNY

42

CrepeoMeTrpuueckue 3a1auu,
CBsI3aHHbBIE C 00bEMaMU
HAKJIOHHOM TPU3MBbI

https://m.edsoo.ru/7TRSRHWO7

43

CTepeOMeTpI/I‘IeCKI/Ie 3aJa4u,
CBsI3aHHBIE ¢ 00BEMaMHU
nrupaMHu bl

https://m.edso0.ru/SF480DTS6

44

[IpuknagHeie 3a7a4n MO TEME
"O0BEMBI TeN", CBS3aHHBIC C
00BEMOM HAKIIOHHON TIPU3MBI

https://m.edso0.ru/9SF60YYVX



https://m.edsoo.ru/1D8HV54A9
https://m.edsoo.ru/QIYC4F8IU
https://m.edsoo.ru/ON585060H
https://m.edsoo.ru/2CJLCMK8N
https://m.edsoo.ru/AL3P0DC9E
https://m.edsoo.ru/3GOOAJRNY
https://m.edsoo.ru/7TR8RHWO7
https://m.edsoo.ru/SF48ODTS6
https://m.edsoo.ru/9SF6OYYVX

45

[IpukiagHeie 3a1a4u 10 TEME
"O0BEMBI TeN", CBSI3aHHBIC C
00BEMOM MUPAMHUIBI

https://m.edsoo.ru/Z4MZ27RMY

46

[Tpumenenne 00BEMOB.
Berunicienue paccTosHus 10
TUIOCKOCTH

https://m.edso0.ru/139CX03CP

47

Kontponbhas padota "O0bEmM
MHOTOTpaHHHUKa"

https://m.edsoo.ru/XNWZSSJ7P

48

[unueapudeckas
MMOBEPXHOCTh, 00pa3yroIue
LAJIMHIPUYECKOM
MTOBEPXHOCTH

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

49

Hunuuap. [psamoit kpyroBou
umwmHAp. [Mnomans
MOBEPXHOCTH IIUJIMHIpA

https://m.edsoo.ru/MAVW4KY55

50

Konunueckasi moBepXHOCTb,
00pa3yromue KOHMIEeCKOU
noBepxHocTu. Konyc

https://m.edsoo.ru/PVRE7THQ6Y

51

Ceuenue KOHYCa IINIOCKOCTBIO,
napannenLHoﬁ IIJIOCKOCTHU
OCHOBAaHUA

https://m.edsoo.ru/EOVSHALSL

52

Y ceu€HHBINM KOHYC.
N306paxeHue KOHYCOB U
YCEYEHHBIX KOHYCOB

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

53

[Tmomans 00KOBOI
MMOBEPXHOCTH U TIOJTHOM
MMOBEPXHOCTH KOHYCa

https://m.edsoo.ru/AWKB9E4NE



https://m.edsoo.ru/Z4MZ27RMY
https://m.edsoo.ru/I39CXO3CP
https://m.edsoo.ru/XNWZSSJ7P
https://m.edsoo.ru/7DHKEHEG6
https://m.edsoo.ru/MAVW4KY55
https://m.edsoo.ru/PVRE7HQ6Y
https://m.edsoo.ru/EOVSHAL8L
https://m.edsoo.ru/9VKWVDCTE
https://m.edsoo.ru/AWKB9E4NE

54

[Tnomans 6oKoBOM
MMOBEPXHOCTH U MOJIHOM
MOBEPXHOCTH KOHYCA

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

55

CrepeomeTpuiecKkue 3a1a4 Ha
JI0Ka3aTeIbCTBO U
BBIYUCIICHUE, IOCTPOCHUCM
CEUYEHU UINHAPA, KOHYCA

https://m.edsoo0.ru/QZVH5EXL9

56

CrepeomeTpuiecKkue 3a1a4 Ha
JI0Ka3aTeIbCTBO
BBIYUCIICHUE, TIOCTPOCHUEM
CEUYEHU MUINHAPA, KOHYCA

https://m.edsoo.ru/AKF6PW62W

57

[Tpuxnagneie 3a1auu,
CBSI3aHHBIE C UIUHIPOM

https://m.edso00.ru/3429Z1L HT5

58

[Ipuxknagneie 3amayu,
CBSI3aHHBIE C IWJIMHIPOM

https://m.edsoo.ru/ZY6ENPVKD

59

Cdepa u map

https://m.edsoo.ru/W1TVKAJOR

60

[epeceuenwue cdeprl 1 mapa ¢
wiockocthto. Kacanue mapa u
cdepsl II0CKOCThI0. By n
n300pakeHHE 1Iapa

https://m.edsoo.ru/JFEBNB5ZS0

61

[Tepeceuenue cepsl u mapa ¢
miockocThio. Kacanue mapa u
cdepsl TIOCKOCThI0. By u
n300paxkeHue mapa

https://m.edsoo.ru/M6WK9K950

62

YpaBuenue chepsl. [Tnomans
cdepsl U e€ yactei

https://m.edsoo.ru/U8G24BO8H

63

Cummerpus chepsl 1 mapa

https://m.edsoo.ru/6E6GX0YJS



https://m.edsoo.ru/9NF4UE3KJ
https://m.edsoo.ru/QZVH5EXL9
https://m.edsoo.ru/AKF6PW62W
https://m.edsoo.ru/3429ZLHT5
https://m.edsoo.ru/ZY6ENPVKD
https://m.edsoo.ru/W1TVKAJOR
https://m.edsoo.ru/JF8NB5ZS0
https://m.edsoo.ru/M6WK9K95O
https://m.edsoo.ru/U8G24BO8H
https://m.edsoo.ru/6E6GX0YJS

64

CrepeomeTpuieckue 3aj1au Ha
JI0Ka3aTeIbCTBO U
BBIYHCJIICHUEC, CBA3aHHBIC CO
cdepoii U mapom,
IMOCTPOCHUEM UX CEUCHUH
IUIOCKOCTBIO

https://m.edsoo.ru/MSYBPKH7R

65

CrepeomeTpuiecKkue 3a1au Ha
JI0Ka3aTeNbCTBO
BBIYHCJIICHUE, CBA3aHHBIC CO
cdepoit u mapowm,
MMOCTPOCHUEM UX CEUCHUH
TUTOCKOCTBIO

https://m.edsoo.ru/MXRDTK72T

66

[Tpuxnagneie 3a1auu,
CBsI3aHHBIE CO chepoit u
mapom

https://m.edsoo.ru/XW5LI17A9J

67

[ToBTOpEHUE: OKPY>KHOCTH HA
IJIOCKOCTH, BBIYUCIICHUS B
OKPY>KHOCTH, CTaHJapTHBIE
nonoous

https://m.edsoo.ru/EJ2QDAVEJ

68

Pazanunsie KOM6I/IHaHI/II/I TCII
Bpall€HUA 1 MHOTOI'paHHHKOB

https://m.edsoo.ru/LE7933LXX

69

3agaun o teme "Tena u
MOBEPXHOCTH BpamieHus"

https://m.edsoo.ru/PHHLCG54E

70

3agaun o teme "Tena u
MOBEPXHOCTH BpamieHus"

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

71

KonTtponsHas padora "Tena u
MOBEPXHOCTHU BpauieHus"

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



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

72

O6béM unuaapa. Teopema 06
00BEME TIPSIMOTO IMITMHPA

https://m.edsoo0.ru/1ZN2S6ZMO

73

Beruncnenue 006EMOB TeI ¢
TIOMOIIBIO OITPENIEIIEHHOTO
uHTerpana. O6bEéM KoHyca

https://m.edsoo.ru/ACTOMFEMVE

74

ITnomanu 0OKOBOM U ITOJIHOM
MMOBEPXHOCTH KOHYyCa

https://m.edsoo.ru/ZYTK7P8B1

75

CrepeomeTpuiecKkue 3a/1au,
CBA3aHHBIC C BBIYUCIICHUEM
00BEMOB LIMIIMHAPA, KOHYCA

https://m.edso0.ru/709VJYPSC

76

[IpuknagHbie 3a1a4u MO TEME
"O0OBEMBI U IJIOIIAINA
MoBepxHocTen Ten"

https://m.edsoo.ru/QXEA9GPVB

77

O06bEM 1Iapa U MapoBOToO
cekropa. Teopema 06 00bEMe
mapa. [lnomane chepsr.
CrepeomeTpuyeckue 3a1auu,
CBSI3aHHBIE C BHIYMCIICHUEM
00BEMOB 11apa, MIapoBOTO
CErMEHTa U I1apOBOr0 CEKTOpa

https://m.edsoo.ru/VV60ONBVZX

78

[Ipuknagabie 337291 11O TEME
"O0BEMBI TeN", CBS3aHHBIC C
00BEMOM IIapa U IUIOIIA/IBIO
cdepbl. COOTHOLICHUS MEXKTY
TIJIOIA/IIMH ITOBEPXHOCTEH U
00BbEMaMM IO TOOHBIX TEIT

https://m.edsoo.ru/EZHI9GRUEJ

79

[TongoGHbIe Tena B
npoctpaHcTBe. I3MeHeHue
00Bvéma mpu o 100U u.

https://m.edsoo.ru/H24188MKQ



https://m.edsoo.ru/1ZN2S6ZMO
https://m.edsoo.ru/ACT0MFMVF
https://m.edsoo.ru/ZYTK7P8B1
https://m.edsoo.ru/7O9VJYPSC
https://m.edsoo.ru/QXEA9GPVB
https://m.edsoo.ru/VV6ONBVZX
https://m.edsoo.ru/EZH9GRUEJ
https://m.edsoo.ru/H24I88MKQ

CrepeomeTrpuieckue 3a/1auu,
CBSI3aHHBIE C BEIYHCICHUEM
00BEMOB Tel ¥ IUIOMACH
IIOBEPXHOCTEH

80

KonTtponsHas pabora
"[Mnomaan MOBEpXHOCTU U
00BEMBI KPYIJIbIX TET"

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

81

JIBM>KEHUSI MPOCTPaHCTBA.
OtobOpaxenus. [IBuxeHus u
paBeHcTBO Quryp. Obmme
CBOIICTBA IBMKECHUI

https://m.edsoo.ru/RXJ4AYW6ENA

82

Buner nBmkeHMH:
MapajuieIbHbIN IEPEHOC,
LEHTpaJbHAsl CUMMETpPHS,
3epKajbHasi CHMMETpHS,
MOBOPOT BOKPYT MIPSAMOM

https://m.edsoo.ru/ZSUA77NTX

83

[IpeobpazoBanus mo100usI.
[Ipsimast u cepa Ditnepa

https://m.edsoo.ru/A1IPU2WOAX

84

FCOMeTpI/ILIeCKI/Ie 3aJa44 Ha
IIPUMCHCHUC IBUXCHUSA

https://m.edsoo.ru/KFDHOMGKZ

85

KounTtponsHas paborta
"Bektopsl B mpocTpaHcTre"”

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

86

O6o6matomee nmosropeHue 11
MOHATHI U METOJIOB Kypca
reomerpun 10—-11 knaccos,
CUCTEMAaTH3al1s 3HAaHUM:
"[lapanienbHOCTh NPAMBIX U
MJIOCKOCTEN B IMpocTpaHCcTBE"

https://m.edsoo.ru/IHVB2NZH9



https://m.edsoo.ru/73UODGNYR
https://m.edsoo.ru/RXJ4YW6NA
https://m.edsoo.ru/ZSUA77NTX
https://m.edsoo.ru/A1PU2WOAX
https://m.edsoo.ru/KFDH0MGKZ
https://m.edsoo.ru/4F52B11KK
https://m.edsoo.ru/1HVB2NZH9

87

Ob6o6maromee noropenue 11
MOHSTUM U METOJIOB Kypca
reomerpun 10—11 knaccos,
cUCTEMaTU3alus 3HAHUN:
"BekTopsl B npocTpaHcTBe"

https://m.edsoo.ru/AQEFPERJO

88

Ob6o6maromee mosropenue 11
MOHSTUN U METOJIOB Kypca
reomerpun 10—11 knaccos,
CUCTEMaTU3alus 3HAHUN:
"BexTopsl B npocTpaHcTBe"

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

89

O6o6maromnee nopropenue 11
MOHSTUI U METOJIOB Kypca
reomerpun 10—11 knaccos,
cHUCTEMAaTU3aIs 3SHaHUHI
"O06BeM MHOTOTpaHHUKA"

https://m.edso00.ru/B85S7VDTC

90

O6o6matomee moroperue 11
MOHSTUH U METOJIOB Kypca
reomeTtpun 10—11 xmaccos,
cUCTeMaTH3alls 3HaHU:
"O0BbeM MHOTOTpaHHUKA"

https://m.edsoo.ru/AJX4CDP5I

91

O6o6matomee mosroperue 11
MOHATHI U METOJIOB Kypca
reomerpun 10—11 knaccos,
cUCTeMaTH3aIlus 3HAaHUH:
"ILnomanu NOBEPXHOCTH U
00BEMBI KPYTJIBIX TET"

https://m.edsoo.ru/H2ZABPRXO

92

Ob6o6maromee noproperue 11
MOHATUH U METOAOB Kypca
reomerpun 10—-11 knaccos,

https://m.edso0.ru/JG1DJ50NK



https://m.edsoo.ru/AQEFPERJ0
https://m.edsoo.ru/3NIJ0LN63
https://m.edsoo.ru/B85S7VDTC
https://m.edsoo.ru/AJX4CDP5I
https://m.edsoo.ru/H2ZABPRXO
https://m.edsoo.ru/JG1DJ50NK

CHCTEMAaTH3AIM 3HAHWM
"[1nomaan MOBEpXHOCTU U
00BEMBI KPYTIIBIX T

93

Wrorosas koHTposbHas paboTa

https://m.edso00.ru/GXZMP89GD

94

Wrorosas koHTposibHas paboTa

https://m.edsoo.ru/3JI74AMY6M

95

[ToBTOpEeHue, 0600IIEHNE U
CHUCTEeMaTH3alns 3HAHUI

https://m.edsoo.ru/UI126CB4 XL

96

Hcropus pazsutus
CTEPEOMETPUU KaK HAYKU U €€
pOJIb B Pa3BUTUU COBPEMEHHBIX
WH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

https://m.edsoo.ru/IESALO6B5

97

Hcropus pazsutus
CTEpPEOMETPHUU KaK HAYKH U €€
pOJIb B pa3BUTHUH COBPEMEHHBIX
VHXEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUN

https://m.edsoo.ru/8ZKNMYF03

98

Ucropus pa3zButus
CTepEeOMETPUHU KaK HayKH U e
POJIb B pa3BUTUHU COBPEMEHHBIX
HWHXEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

https://m.edso0.ru/41X3XKQOG

99

Ucropus pa3zButus
CTepEeOMETPUHU KaK HayKH U e
pOJIb B pa3BUTHUU COBPEMEHHBIX
WHXEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTUI

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



https://m.edsoo.ru/GXZMP89GD
https://m.edsoo.ru/3JI74MY6M
https://m.edsoo.ru/UI26CB4XL
https://m.edsoo.ru/IE8ALO6B5
https://m.edsoo.ru/8ZKNMYF03
https://m.edsoo.ru/41X3XKQOG
https://m.edsoo.ru/4PGHOJYAH

100

Hcropus pazsutus
CTEPEOMETPUH KaK HAYKHU U €€
pOJIb B pa3BUTUH COBPEMEHHBIX
VH)KECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

https://m.edsoo.ru/GEJCO734F

101

Hcropus pazsutus
CTEPEOMETPUU KaK HAYKU U €€
pOJIb B pa3BUTUU COBPEMEHHBIX
WH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

https://m.edsoo.ru/RK4XSFWNR

102

Hcropus pazsutus
CTEPEOMETPUM KAK HAYKU U €€
pOJIb B Pa3BUTUU COBPEMEHHBIX
WH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

https://m.edso0.ru/X89TQ8776

OBIIEE KOJIJMYECTBO YACOB I1O
I[TPOTPAMME

102



https://m.edsoo.ru/GEJCO734F
https://m.edsoo.ru/RK4XSFWNR
https://m.edsoo.ru/X89TQ8776




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBbBI

10 KIIACC
Kon .
IIpoBepsiemble MpeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NPOBePsIEMOro .
00pa3oBaTe/IbHOI MPOrpaMMBbl CpeIHEro oo1ero 06pa3oBaHus
pe3yJbTaTa
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IPsAMasi, INIOCKOCTb
79 [TpuMeHSTh aKCHOMBI CTEPEOMETPUH | CICICTBHUS U3 HUX MPH pPEIICHUH
' reOMETPUYECKHUX 33129
73 OnepupoBaTh MOHATUSMH: IAPAJUICTBHOCTh W TEPIEHIUKYISIPHOCTH
' MPSIMBIX U TJIOCKOCTEH
74 KnaccupunupoBaTh B3aMMHOE PacoJIOKEHHE MPSIMBIX M TIOCKOCTEH B
' MPOCTPAHCTBE
OmnepupoBaTh MOHATHAMU: JBYTPAHHBIN YTroJj, TpaHH JBYTPaHHOTO yrJa,
7.5 pedpo ABYrpaHHOTO yIiia, JIMHEHHBIA Yroi ABYIPAHHOTO yIJia, rpajycHas
Mepa ABYI'PaHHOIO yria
76 OnepupoBaTh MOHATUSAMU: MHOTOI'PDAHHMK, BBIIYKJIBIH M HEBBITYKIIBIN
' MHOTOI'PaHHUK, 3JIEMEHTBl MHOTOTPaHHUKA, IPaBIUJIbHBIH MHOTOI'PaHHUK
77 Pacnio3HaBaTte OCHOBHBIE BH/bI MHOTOTPaHHUKOB (MHMpaMuja, MpHU3Ma,
' MPSIMOYTOJIFHBIN MMapajuiesienurIie1, Kyo)
KnaccupunupoBaTb  MHOTOIpaHHMKHM, BbIOMpass  OCHOBAaHUS  JUId
78 kinaccuukanuy  (BBIIYKJIbIE UM HEBBIIYK/IblE  MHOIOIPAHHHKH,
' [IPaBUJIbHBIE MHOTOTPAaHHUKH, TPAMBbIE U  HAKJIOHHBIE IPHU3MBI,
TapajuIeIeTUIIC b )
79 OnepupoBaTtb HOHATUSMMU: ceKyIas IUIOCKOCTb, ceueHue
' MHOTOI'PaHHUKOB
710 OOBSACHATh  NPUHLMIIBI  HOCTPOEHHUS  CEYEHUH  MHOTOI'PAHHHUKOB,
' UCIOJb3Yysl METOJ CIIEJ0B
CtpouTh ce4yeHHs MHOTOIPDAaHHMKOB METOJOM CII€[OB, BBIIOJHSATD
7.11 (BBIHOCHBIE) TUIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp:
BUJ CBEPXY, COOKY, CHU3Y
Pemate 3a1aun Ha HaXOXJAEHUE FEOMETPUUYECKUX BEIMUYMH 1O 0Opa3nam
WIM aJroOpuTMaM, MPUMEHSAS H3BECTHHIC AHAJUTUYECKUE METOJbl IPH
7.12 pellIeHNH CTaHJApTHBIX MaTeMaTHYeCKUX 3a/Jad Ha BBIYUCICHUE
paccTOsIHUIM MeXay ABYMsI TOYKAaMH, OT TOYKH JI0 HPSMOM, OT TOUKHIO
TUIOCKOCTH, MEX/1Y CKPEIINBAIOLIIMMHCS TPSIMBIMU
713 Pemate 3aaun Ha HaXOXJAEHUE FEOMETPUUECKUX BEJIMYMH 1O 0Opa3nam

W aJroputMam, MNPUMCHAS U3BCCTHBLIC aAHAJIUTHUYCCKUC MCETOJbI IIpU




pEUIEHUN CTAHJAPTHBIX MATEMaTUYECKUX 3a/ad HAa BBIYUCIICHHE YIJIOB
MEXKy CKPEIIMBAIOIUMHUC IPAMBIMH, MEXAY HPSIMOU M IIJIOCKOCTBIO,
MEK]y INIOCKOCTSIMHM, IBYTPAHHBIX YIJIOB

Beruncnate 00bEMBI M IDIOMAQAM TIOBEPXHOCTEH MHOTOTPAHHHUKOB
(mpu3ma, mupamMuaa) ¢ mpuMeHeHUEM (HOPMYJI, BEIYHCIISATH COOTHOIICHUS

714 MEXKIy  IUIOMAAsIMHU MOBEPXHOCTEH, o0BEMaMu TOTIOOHBIX
MHOTOT'PaHHHKOB
715 OmnepupoBaTh MOHITUSMHU: CUMMETPHS B MPOCTPAHCTBE, LIEHTP, OCh H
' IUTOCKOCTh CHMMETPUH, LIEHTP, OCh U TNIOCKOCTh CHMMETPHUH (PUTYPEI
W3BnekaTh, mpeoOpa3oBBIBAaTh W HHTEPIPETUPOBATh WHEOOPMAIHIO O
7.16 MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTypax, MPEeACTaBICHHYIO Ha
gepTekax U pUCyHKax
[TpumensTh reoMeTpudeckue (axKThl IS PEHICHUS CTEPEOMETPUICCKUX
7.17 3a/1a4, IPEANoararliuX HECKOJIbKO WIaroB pPEIICHMs, €CIN YCIOBUS
MIpUMEHEHWMs 3a]IaHbI B SIBHOK Gopme
718 [IpuMenATs mpocTENIIME NPOrpaMMHBIE CPEACTBA M AJIEKTPOHHO-
' KOMMYHUKAIIHOHHBIE CHCTEMBI TIPU PEIICHUH CTEPEOMETPHUECKUX 3a1a4
719 [TpuBoAMTH TPUMEPHI MaTEMATHYECKUX 3aKOHOMEPHOCTEH B TPUpPOJE H
' KU3HU, PACIIO3HABATH MPOSIBICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE
[IpuMeHsTh NOTy4YeHHbIE 3HAHUS Ha MIPaKTUKE: aHAIU3UPOBATh PEabHbIC
CUTYalluu U IPUMEHATh U3y4CHHbIE MIOHATHUS B ITPOLIECCE MOMCKA PEIICHUS
MaTeMaTH4ecKu  CQOpPMYIMpPOBAHHOM  MpoOJEeMbI,  MOJEIUPOBATH
7.20 peanbHBIC CHUTYaIlMd Ha S3BIKE TEOMETPHH, HCCIENIO0BATh MOCTPOCHHBIC
MOJIEJU C UCMOJIb30BAHNEM M€OMETPUUECKUX IOHITUI U TEOpeM, arrapaTa
anreOphl, pelmaTh MPAKTUYECKHE 3a/lauyM, CBS3aHHbBIE C HAXOXXJICHHEM
F€OMETPUYECKUX BEJIUYUH
11 KIIACC
Kon .
IIpoBepsiemble MpeAMeTHDbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJIbHOM MPOrPaMMBbl CpeHero o01ero o0pa3oBaHusi
pe3yJibTara
6 I'eomeTpus
OmnepupoBaTh MOHATUAMH: LUIUHAPUUYECKAsl TIOBEPXHOCTb, 00pa3yromue
6.1 WINHAPUYECKON TMOBEPXHOCTH, UMIMHApP, KOHUYECKas IMOBEPXHOCTb,
' oOpaszylomye  KOHMYECKOH  TOBEPXHOCTH, KOHYC, cdepuueckas
HOBEPXHOCTh
6.2 Pacnio3naBate Tena BpaieHus (WIMHAP, KOHYC, cdepa u 1map)
6.3 OOBACHATH CIOCOOBI MOJTyYEHHUS TEJl BPALICHUS
6.4 Knaccuduimposars B3auMHOE pacroioskeHue chepbl U MI0CKOCTH




6.5

OmnepupoBaTh MOHATUSAMH: HIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTA,
BBICOTA CETMEHTA, IApOBON CJIOH, OCHOBAHUE IIAPOBOTIO CJIOS, BBICOTA
IIapOBOTO CJIOs, IIAPOBOH CEKTOP

6.6

Beruncnate 00BEMBI W IUIOMIATU TIOBEPXHOCTEH TEI BpAIICHHS,
FEOMETPUUECKHUX TN C MPUMEHEHHEM (POpMYIT

6.7

OnepupoBaTh MOHATUSMH: MHOTOTPAaHHUK, BIMCAaHHBIH B cdepy u
OTIMCaHHBIN O0K0JIO cepsl, chepa, BMMCaHHAs B MHOTOTPaHHHUK WIJIH TEJIO
BpalICHUs

6.8

BBIYHCIIATE COOTHOMICHUS MEXK Y TIONIA/ISIMH TIOBEPXHOCTEH B 00hEMaMHU
OJOOHBIX TEN

6.9

N300paxkaTe u3ydaemble GUTYpHl OT PYKH M C NPUMEHEHHEM IPOCTHIX
4epTEKHBIX HTHCTPYMEHTOB

6.10

BbInoyHATE  (BBIHOCHBIE) IUIOCKHME YEPTEXU U3 PUCYHKOB IPOCTHIX
00BEMHBIX (UTYp: BHUJ CBEpXY, COOKY, CHHU3Y; CTPOUTH CEUEHHUS Tel
BpallleHUS

6.11

W3Bnekarb, WHTEpHpETHPOBaTh MU MPeoOpa3oBbIBaTH MHGOPMALUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTypax, MpeACTaBIEHHYI0 Ha
YepTekax U PUCYHKAX

6.12

[IpumensTs reomerpudeckre (QaxkTbl Ui PEIICHUS CTEPEOMETPUUYECKUX
3a/1a4, IMPEANOJIaraloliuX HECKOJIBKO IAroB PEIICHUs, €CIU YCIOBHUSA
IIPUMEHEHMs 3a]laHbl B SIBHOM (opme

6.13

OnepupoBaTh MOHSATHUEM: BEKTOP B IPOCTPAHCTBE

6.14

BBITIOJIHATE TEWCTBUS CIIOKCHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHO)KEHHUSI BEKTOpAa Ha YHCIIO, OOBSCHATh, KAKMMH CBOMCTBAMH OHH
oOazmaroT

6.15

HpI/IMeHﬂTB IIpaBHJIO IIapaJuICICuIeaa npu CJI0XKEHUN BEKTOPOB

6.16

OHepI/IpOBaTB IOHATHUAMU: JCKAPTOBBI KOOPAWHATBI B IIPOCTPAHCTBE,
BEKTOP, MOAYJIb BCEKTOpa, PAaBCHCTBO BCKTOPOB, KOOPAWMHATBI BEKTOPA,
yroJi MCXKIAY  BCKTOpaMHu, CKaJILIpHOC IMPOU3BCIACHUC BCKTOPOB,
KOJUIMHCAPHBIC 1 KOMILIAHAPHBIC BEKTOPLI

6.17

Haxoguts CYMMY BCKTOPOB U IPOHU3BCACHUC BCKTOpPA Ha YHUCIO, YIroJl
MCKAY BCKTOpAMHU, CKAJIIPHOC IMMPOU3BCIACHUC, PACKIAAbIBATE BCKTOP IIO
ABYM HCKOJUIMHCAPHBIM BCKTOPaM

6.18

3a,Z[aBaTL IJIOCKOCTb YPAaBHCHUEM B HeKapTOBOﬁ CUCTCMC KOOpAMUHAT

6.19

Pemate HpOCTCfII.HPIC reoOMETpHUICCKUC 3aJa41 HA IPUMCEHCHUC BCKTOPHO-
KOOpPpAWHATHOTO METOa

6.20

Pemate 3amaun Ha J0KAa3aTeIbCTBO MATEMAaTHYECKHX OTHOIIECHHH M
HaXO0XKIACHUEC I'COMECTPUYCCKUX BCIUYHH I10 06pa3uaM HJIn aJiIroOpuT™Mam,
IIPUMCHAA HU3BCCTHBIC MCTO/JbI npu peHICHUN CTaHAAapPTHBIX
MaT€MaTUYCCKUX 3a1a4




6.21

IIpuMeHATH mHpoCTEHIIME IPOrpaAMMHBIE CPEACTBA M AIIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUUECKUX 3a]1a4

6.22

IIpuBoUTE IPUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B IPUPOJE U
JKU3HH, PACIIO3HABATh IIPOSIBJICHAE 3aKOHOB I'€OMETPUU B UCKYCCTBE

6.23

[IpumeHATh NOTyYEHHBIE 3HAHUS HA TPAKTHKE: aHATU3UPOBATh PEajbHbIC
CUTYallUH U IPUMEHSTh U3YUEHHBIE TOHATHS B IIPOLECCE TOUCKA PELICHUS
MaTeMaTH4eCKu  cHOpMyIMpOBaHHOW  MPOOJIEMBI,  MOJCIHUPOBATH
pealbHbIE CUTYallUM Ha SI3bIKE F'€OMETPUH, HMCCIEIOBATh MOCTPOCHHBIE
MOJIEJIU C UCIIOJIb30BAaHUEM T€OMETPUUYECKHUX MOHATUM U TEOPEM, arlapara
anreOppl, peliaTh MPaKTUYECKUE 3aJlayH, CBSI3aHHBIE C HAXO0XKJICHHUEM
r€OMETPUYECKUX BETUYUH




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox
7

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

I'eomerpus

7.1

OcHoOBHbIE TIOHATHSI CTepeoMeTpuu. Touka, mpsiMas, IJIOCKOCTh, MPOCTPAHCTBO.
[TonsaTue 06 akCHOMAaTUYECKOM MMOCTPOCHUH CTEPEOMETPUU: aKCHOMBI CTEPEOMETPUH
U CIIEJICTBUS U3 HUX

7.2

B3auMHOE  pacmnonokeHue IpsAMBIX B NIPOCTPAHCTBE:  IE€PECEKaIOIIHNecs,
napajulefibHble M CKpeluBaroluecss npsiMble. llapamnenbHOCTs HpSMBIX U
IUIOCKOCTEH B NPOCTPAHCTBE: TMapalielbHble MpsIMbIE B  MPOCTPAHCTBE,
MapajuleIbHOCTh TPEX MNPSIMBIX, MApPAJJICIBHOCTh MPSAMON M IUIOCKOCTH. YTJIBIC
COHAINpPABJICHHBIMH CTOPOHAMHM, YrOJ MEXKIy MPSAMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEH: MapajlielbHble INIOCKOCTH, CBOMCTBA MapaslIeNbHbIX
miockoctedt. [Ipocreiiiye mpocTpaHCTBEHHbIE (DUTYpBI Ha IIOCKOCTH: TETpa’Jp,
KyO, napajjienenure], IoCTpOeHUEe CeUeHHM

7.3

HepHeH,}II/IKy.]'ISIpHOCTI) prIMOfI U IUIOCKOCTH: TMCPICHAUKYIISAPHBIC IIPSAMBIC B
MIPOCTPAHCTBE, MPsAMbIE MapauIeIbHbIE U MEPIECHIUKYISPHbIE K MIIOCKOCTH, MPU3HAK
MEePIEHANKYIISIPHOCTH MPAMOM M TIJIOCKOCTH, TEOpEMa O MPSAMON MEePIEeHANKYIIPHON
IJIOCKOCTH. YTJIbI B MPOCTPAHCTBE: YrOJI MEXAY NPSIMOM U TIJIOCKOCTHIO, IBYTPAHHbBIN
YTOJI, IMHEHHBIN yroJ IBYrpaHHoro yria. [lepnenaukymnsp u HaKJIOHHbIE: PACCTOSTHUE
OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE OT MPSIMOM JI0 TIIIOCKOCTH, MPOeKLUs GUTryphl Ha
IJI0CKOCTh. [lepneHaAuKyIIpHOCTD MI0CKOCTEN: MPU3HAK NEPIICHIUKYASIPHOCTH ABYX
mwiockocteit. Teopema o TpEX meprieHIUKyIsIpax

7.4

[lonsiTHe MHOTOrpaHHUKA, OCHOBHBIC 3JIEMEHTbl MHOIOI'DAHHMKA, BBIIYKIbIE U
HEBBINYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKa MHororpaHHuka. [Ipusma: n-yronbHas
IpU3Ma, I'paHU U OCHOBAHMsI NPHU3MBbI, NpsMas M HAKIOHHAs IPU3MBbI, OOKOBas U
I0JIHAsl IOBEPXHOCTh MpU3Msl. [lapamnenenumnes, npsiMOYyrojabHbIN Napaieenune]y
u ero cBoiictBa. [lupamuza: N-yronbHas nupamuja, FpaHd U OCHOBAHHUE MUPaMM/IBb,
O0KOBasi M IOJIHAS MMOBEPXHOCTh MHMPAMM[bI, NPaBUIIbHAS U yceUEHHAs MUpaMUJA.
OneMeHThl NpuU3Mbl W nHUpaMuibl. llpaBuiibHbIE MHOTOI'DAHHMKH: IOHSTHE
IPaBUJIBLHOIO MHOTOIpaHHMKA, NpaBUJIbHAs NpU3Ma M INpaBWIbHAs NHPaAMUJA,
NpaBUJIbHAS TPEYTOJIbHASA MUpaMKJa U IPABUIIBHBIN TeTpasp, kyo. [IpencraBienue
O IpaBWIBHBIX MHOTOTPaHHMKAX: OKTa’ap, AOJEKa’ap MU ukocadapyrue CeueHus
MIPU3MBI M TUPAMUJIBI

7.5

CI/IMMeTpI/IH B IPOCTPAaHCTBC: CUMMETPUSA OTHOCUTCIIbHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.
ONEeMEHTHI CUMMCTpPUU B nupamuiax, MapajiejIicnuIeaax, IMpaBHUJIBHBIX
MHOT'OrpaHHUKax

7.6

BrlunciaeHue 31€MEHTOB MHOTOI'PAaHHUKOB: pera, AuaroHajaiu, YrJIbl. IInomane
OOKOBOM MOBCPXHOCTU U MOJIHOH MOBCPXHOCTU HpHMOﬁ MpU3Mbl, IUIOIAAb




OCHOBaHUH, TeopeMa 0 OOKOBOM MOBEPXHOCTH NpsiMoN npu3Mbl. [lnomans 6okoBoi
MOBEPXHOCTH M TMOBEPXHOCTH TPABWIBHOM NHpaMHUIBI, TeOpeMa O IUIONIAAN
yceu€HHo# nupamupl. [lorstue 06 00béMe. O0BEM mupaMuIpl, IPU3MBI

1.7

[TomoOHbIe Tena B mpocTpancTBe. COOTHOIICHUS MEKIY TUIOIIASIMH TOBEPXHOCTEH,
00BpEMaMHU 110 OOHBIX TEJT

11 KJIACC

Kox
6

IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS

I'eomerpus

6.1

Hunuaapuyeckas MOBEPXHOCTb, 00pa3yrolire MMIMHAPUIECKON MOBEPXHOCTH, OCh
HAJTUHIPUYECKON MoBepxHOCTH. [lvymHap: oCHOBaHUS W OOKOBasi MMOBEPXHOCTb,
o0Opa3syromas 1 0Ch, TIIONAAh OOKOBOW U MOJTHON TTOBEPXHOCTH

6.2

Konndeckasi MOBEpXHOCTh, OOpa3yroONIMe KOHHUYECKOW TIOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKOM moBepxHOCTH. KOHyC: ocCHOBaHUWE M BepIIMHA, 00pa3yromas
1 OCh, TUIOIIa/1h OOKOBOM U MOJTHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 0Opa3yromme
" BBICOTA, OCHOBAHUSA U OoKkoBas IMOBEPXHOCTH

6.3

Cdepa u map: ueHTp, paauyc, 1nameTp, oAb MoBepxHocTu chepsl. Banmuoe
pacnofioxkenue chepbl M INIOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe, mionanb

chepsl

6.4

N3o00paxkenue Ten BpalieHUs Ha MIO0CKOCTH. Pa3BépTka HMIMHApPA U KOHYCa

6.5

KomOunammu Ten BpalieHuss ¥ MHOTOTPaHHHUKOB. MHOTOTpaHHUK, OIHMCAHHBIN
oKoJio cepsl, chepa, BIMCaHHAS B MHOTOTPAHHUK, WM TEJIO BpallleHUs

6.6

[Tonsatue 06 oO6bEmMe. OcHOBHBIC CBOMCTBA 00BEMOB Tel. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Tapajuiesienunena u cieactBus u3 He€. OO0bEM HMIMHIpA,
koHyca. O0béM mapa u miomaas chepsl

6.7

[TomoOnbie Tema B mpoctpaHcTBe. COOTHOIICHUS MEXAY  IUIOMIAASIMU
MMOBEPXHOCTEH, 00bEMAMH TI0TI0OHBIX TEIT

6.8

Ceuennsi muiuHApa (TapaiebHO U MEPHEHAMKYISIPHO OCH), CEYEHHUS KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXOSIee Yepe3 BEPILUHY), CEUCHUs 1Iapa

6.9

BCKTOp Ha IINIOCKOCTH U B IPOCTPAHCTBE. CnoskeHrue W BBIYUTAHHE BCKTOPOB.
YMHOXEHUE BCKTOpPAa HAa 4YHUCJIIO. Paznoxenue BCKTOpPa I10 TpeM HCKOMILIaHAPHBIM
BCKTOpaM. HpaBI/IJ'IO napajjieacnuicaa. Pemienne 3aga4, CBiA3aHHBIX C
NPUMCHCHUEM IIpABUJI JENCTBHI C BCKTOpaMu

6.10

HpﬂMOYTOJILHaSI CUCTCMaAa KOOPpAMHAT B MPOCTPAHCTBC. KOOp,Z[I/IHaTLI BCKTOpA.
HpOCTCﬁHIHC 3alauu B KOOpAWHATAaX. VYron MCKAY BCKTOpaMHu. CKaJ'IprHOC
MMPOU3BCIACHUC BCKTOPOB. Brruncienue YIJI0B MCXKAY MPAMBIMU U IJIOCKOCTIMMU.
KOOpI[I/IHaTHO'BeKTOpHI:Jﬁ MCTOI ITPU PCIICHHUU I'COMCTPUICCKUX 3ada4




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM Pe3yJIbTaTaM O0CBOEHHUS
NpoBepPseMOro | OCHOBHOII 00pa3oBaTe/IbHOI MPOrpaMMbI CpeHero oouero
TpeOOBaHuUs o0pa3oBaHus

Brnagenne MerogaMu JI0OKa3aTeNbCTB, aJTOPHUTMaMHU PEIICHUS 3ajad;
yMeHHE (OPMYIUPOBATH M ONEPUPOBATH MOHATUSIMH: OIpEAEICHHE,
aKCHoOMa, Teopema, CJIEJCTBHE, CBOMCTBO, MPH3HAK, IOKa3aTEIbCTBO,
paBHOCHJIbHBIE (POPMYJIMPOBKHU; TPUMEHATDH UX; YMEHHUE (POPMYIUPOBAThH
o0paTHOE U MPOTUBOIMOJIONKHOE YTBEPXKACHHUE, MPUBOJIUTH MPUMEPHI U
KOHTPpHOPHUMEPLI, HCIIOJB30BaTb MECTOJ MaTeMaTHYEeCKOU WHAYKIHH;
MIPOBOAWTE AOKa3aTCJIbHBIC PACCYXIACHUA TIIPpU PCIOCHHUM  3ajad,
1 OLICHUBATh  JIOTMYECKYID MPABUIBHOCTh  PACCYXICHHI; yMEHHUE
OIICpUPOBATH MOHATUAMH: MHOXECTBO, IMOJMHOXKCCTBO, OIICpallU Hal
MHO)KECTBAMH; YMEHHE HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
armapar Jyisi OMCaHHs PeabHBIX IPOIIECCOB U SBICHUH M NP PEIICHUH
3aJa4, B TOM 4YHCJIE€ U3 JPYruX Yy4eOHBIX TPEAMETOB; yMEHHE
OTIEPUPOBATH MOHATUAMHU: Tpad), CBIA3HBIN rpad, AepeBo, UK, Tpad Ha
IUIOCKOCTH; yMEHHE 3a7aBaTh M ONKUCHIBATh Tpadbl Pa3INIHBIMH

CHOCO6aMI/I; HCIIOJIB30BAThb Fpa(bbl IIpyu pCIICHUH 3a1a4

VYmenune OIICpHUPOBATh IOHATUAMU: HATypPaJIbHOC YHCJIO, LEJIOC YHCIIO,
CTCIICHb C LCJIBIM IMOKA3aTCJIEM, KOPCHb HaTypaanoﬁ CTCIICHU, CTCIICHDb
C panrnoHaJIbHbBIM IIOKa3aTcJIEM, CTCIICHDb C I[eﬁCTBHTeHBHLIM
IIOKAa3aTcCJICM, norapn(bM quciia, CHUHYC, KOCHUHYC N  TaHI'CHC
IIPOU3BOJIBHOTO YHUCIIA, OCTATOK II0 MOIAYJII, palMOHAJIBHOC 4YHCIIO,
HPppallMOHAJIbHOC YqHucCJio, MHOXCCTBa HaTypaJIbHBIX, O CIbIX,
2 palliOHaJIbHBIX, JNEUCTBUTEIIBHBIX qucell; yMCHHC  HUCIIOJIb30BATb
IMPU3HAKNU AOCIIMMOCTH, HauMEHBIIHH O6II.[HI>'I JACIUTCIIb U HAMMCHBIICC
06mee KpaTHOC, aJITOPUTM EBknuna IIpU pCIICHUHU 3a1a4; 3HAKOMCTBO C
pa3InIYHbIMHU MNO3MIMMOHHBIMHA CUCTCEMaMH CUHCJICHHA, YMCHUC
BBINIOJIHATh BBIYHCJICHHE 3HAYCHUM H Hp6‘06pa3OBaHI/IH BLIpa)KeHPII’I Cco
CTCIICHAMHN H JlOFapI/I(I)MaMI/I, HpCO6p8.30BaHI/I$I )IpOGHO-paI_II/IOHaJIBHBIX

BLIpa)KeHHfI; YMCHUC OIICPHUPOBATH NOHATUAMMU: IMOCICAOBATCIIBHOCTD,




apupMeTHIeCcKas Porpeccusi, FTeOMEeTpHUIEcKasi porpeccusi, 06CKOHEUHO
yObIBaroIasi ~ Te€OMETpHYecKass  IMpOTrpeccHus; yMEHHE  3aJaBaTh
MOCIIEIOBATEIBLHOCTH, B TOM YHCJIE C IOMOIIBIO PEKYPPEHTHBIX (POopMyIT;
YMEHME OIEPUPOBATH NOHSTUAMU: KOMIUIEKCHOE YHUCIIO, CONPSKEHHBIE
KOMIUIEKCHBIE UMCIIa, MOJIY/Ib U apryMEHT KOMILUIEKCHOTO 4yHcia, opma
3aMcHU KOMILJIEKCHBIX 4Hces (FeoMeTpudecKasi, TPUTOHOMETPUYECKas U
anreOpandeckasi); yMeTb HPOU3BOAUTH apU(PMETHUYECKUE ICHCTBUA C
KOMIUIEKCHBIMH ~ YHCJIAMH; TPUBOJUTH TMPUMEPHl  HCIIOJIB30BAHHS
KOMIIJIEKCHBIX YHCEJ; ONEepUpOBaTh MOHATUSAMM: Marpuua 2x2 u 3x3,

ONPCACIINTCIIb MaTPHUILIbI, FGOMeTpI/I‘-IeCKI/Iﬁ CMBICII OIIPCACIIUTEIA

YMeHne onepupoBaTh NOHATHSAMHU: PAalMOHAIbHBIC, HPPALMOHAIBHEBIE,
MoKa3aTeabHble, CTENEHHbIE, JIorapu(pMHUUecKue, TPUTOHOMETPUUECKHE
YpaBHEHUsT W HEPABEHCTBA, HMX CHCTEMBl; YMEHHE OIEPHUPOBATH
MOHATHSIMH: TOXJIECTBO, TOXKJIECTBEHHOE IpeoOpa3oBaHUe, ypaBHEHHE,
HEpPAaBEHCTBO, CHUCTEMA YPABHEHUH U HEPABEHCTB, PAaBHOCUIIBHOCTh
YpaBHEHUM, HEPAaBEHCTB M CHUCTEM; YMEHHUE peniaTb YypaBHEHMS,
HEpPAaBEHCTBA M CHUCTEMBI C IOMOIIBIO PA3JIMYHBIX NPUEMOB; pelIaTh
YpaBHEHUs, HEPABEHCTBA M CHCTEMBI C M[apaMeTpPOM; IPUMEHSITh
YpaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JUISl PELICHUsS MaTeMaTHYECKUX

3a/1a4 U 3a/1a4 U3 Pa3IM4YHbIX 00JacTel HayKH U pealibHOM KU3HU

YMenue omnepupoBaTh MOHATHAMH: (GYHKIMS, YETHOCTH (QYHKIIHH,
HEPUOJUYHOCTh (PYHKIUU, OTPAHUYEHHOCTh (DYHKIMH, MOHOTOHHOCTD
GbyHKIMH, 3KCTpeMyM (pyHKIMU, HauOoblllee 1 HaMMEHbIIee 3HAYeHUs
(GyHKIIMHM Ha TPOMEXYTKE, HepepbIBHAS (PYHKIMS, aCUMIITOTHI Tpaduka
(GbyHKIMH, TIepBasi ¥ BTOpas NpoU3BOAHAA (DYHKIIUU, TEOMETPUYECKUN U
(u3nuecKkuif CMBICI MPOU3BOJHOW, MEPBOOOpa3HasA, OMpeeNEHHBIH
UHTETpall; yMEHUE HaXOJWUTh ACUMNOTOTHI rpaduka (QyHKIUU; yMEHUE
BBIUUCIIATh MPOU3BOAHBIE CYMMBI, MPOU3BENEHUS, YaCTHOTO U
KOMITO3UIIUN (PYHKIUNA, HAXOJAUTh YpaBHEHHE KacaTeNbHOU K rpaduky
(yYHKIMHM; yMEHHE HAXOAWTh MPOU3BOJHBIC AIIEMEHTAPHBIX (DYHKIHI;
YMEHHME HCIIOIb30BaTh MPOU3BOJHYIO ISl HMCClIeNoBaHUS (YHKIIUMH,
HaXOJWTh HAWOONBIINE U HAaUMEHBIINE 3HAYeHUS (YHKIHHI; CTPOUTH
rpaduky MHOTOUJICHOB C HMCIIOJIB30BAHHEM ariapara MaTeMaTH4ecKoro
aHallM3a; TPUMEHATHh TPOU3BOJHYIO IS HAXOXKICHHS HAWITYy4dlIero
peuieHuss B NPUKJIAJAHBIX, B TOM YHCJIE COLUAIBHO-DPKOHOMHUYECKUX U

(I)I/I3I/I‘-IGCKI/IX 3agadax; HaXOAUTh IIOoImaanu 1 00BEMBI (bI/Ipr C IIOMOIIBIO




HUHTCTpalia; NPpUBOAUTL MPUMCPBI MATECMATHYCCKOI'0 MOJCIMPOBAHUA C

moMoIIeio quddepeHInaTbHbIX YpaBHEHUN

YMeHue omepupoBaTh NOHATHUSAMH: Tpaduk ¢GyHKUMM, oOpaTHas
GbyHKIMsA, KOMIO3UIMs (DYyHKUWH, JTUHEWHas (QYHKIUS, KBaJpaTUYHAS
¢byHKIMS, panroHambHas byHKIHS, CTeTIeHHAs byHKIMS,
TPUTOHOMETpHUYECKHE (YHKIUH, OOpaTHbIE TPUTOHOMETPHUYECKHE
GbyHKIMU, TOKa3aTenbHas W Jorapugmuyeckas QYHKIUH, YMEHHE
CTpOHTh TpaUKH W3YyYEHHBIX (PYHKIUH, BBIIOJHATH MPE0OpazOBaHUA
rpadukoB GYHKUMH, HCIOJIB30BaTh I'padUKU JUIsl U3yYEHHS IPOLIECCOB U
3aBHCHUMOCTEH, TIPH PEIICHUN 3a/1a4 M3 APYrUX YU4EeOHBIX MPEIMETOB M
3a7a4d U3 peasbHOM KHU3HH, BBIpAKaTh (JOPMYIIaMU 3aBUCHMOCTH MEXITY
BEJIMYMHAMM; HCIIOJIb30BATh CBOWCTBA U rpadpyku PYHKIIHIHA IS peIICHHST
ypaBHEHUH, HEpaBEHCTB W 3aJady C IapaMeTpaMu; H300pakaThb Ha
KOOPAMHATHOW IIJIOCKOCTH MHOYKECTBA PEIICHUN YPaBHEHH M, HEPABEHCTB

U UX CUCTEM

YMeHne periaTh TEKCTOBBIE 3a7adud Pa3HBIX TUIIOB (B TOM YHCIE Ha
MIPOLIEHTHL, JOJH U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTh TOBapOB U
yCIyT, HAJIOTH, 33J1a4d U3 00JIaCTH yIPaBICHUS INYHBIMU U CEMEHHBIMU
(mHaHCaMM); COCTaBIIATh BBIPAKECHUS, ypaBHEHHs, HEPaBEHCTBA U HX
CUCTEMBbl IO YCJIOBHIO 3aJayd, HCCIEAOBATh IMOJYYEHHOE pPELICHUE U
OIICHUBATh IMPAaBAONOJIOOHOCTh PE3YAbTATOB; YMEHHE MOJICIUPOBAThH
pealibHbIE CUTyallUd Ha S3bIKE MATEeMaTHKH; COCTABIISITH BBIPAXKEHUS,
yYpaBHEHHUS, HEPAaBEHCTBA M MX CHCTEMbl IO YCJIOBHIO 3a/adyH,
UCCIIEJIOBaTh IOCTPOCHHbIE MOJEIU C MCIOJIb30BAaHUEM arlapara

anreOpbl, UHTEPIPETUPOBATH MOTYUCHHBIN pe3y/IbTaT

YMeHue onepupoBath NOHATUSAMU: cpefHee apuMeTHuYecKoe, MeIuaHa,
HauboJIbIlIee M HAaUMEHbIIIee 3HAUCHUS, pa3Max, TUCTIEPCHSs], CTAaHapTHOE
OTKJIOHEHUE YUCIOBOTO Ha0Opa; yMeHUE M3BIIEKaTh, HHTEPIPETUPOBATH
uH(bOpMAaIIMIO, PECTABICHHYIO B TA0IUIAX, HA qUarpaMmax, rpadukax,
OTPAXKAIOILYIO CBOMCTBA peabHbIX MPOLIECCOB U SIBICHUI; PEICTABIATD
UHGOPMAIIMI0O C TIOMOIIBIO TabNWIl H JAMarpaMM; HCCIEO0BaTh
CTaTHUCTUYECKUE JaHHBIE, B TOM 4YHCIIe C MPUMEHEHHEeM TpadUuvecKux
METOJIOB U DJIEKTPOHHBIX CPEACTB; TpaUueCKH UCCIeA0BATh COBMECTHBIE
HaOMIOJIEHUsT C TIOMOIIBIO JWarpaMM pacCeUBaHUA W JIHHEWHOM

perpeccuun




YMeHue OnepupoBaTh IOHATHUSAMM: CIy4alHBI ONBIT U CIIy4alHOE
COOBITHE, BEPOATHOCTh CIIYyYAHOTO COOBITHS; YMEHHE BBIYHCIATH
BEPOATHOCTh C HUCHOJb30BAHUEM TIpaUUeCKUX METOJIOB; MPUMEHSTH
(GopMyNBI CIOXKEHHUSI U YMHOXXEHHS BEPOSITHOCTEH, (OPMYIy IOIHOMN
BEpOSATHOCTH, hopMmyiy bepHymmm, komOuHaTOpHBIE (PAKTHI U HOPMYITHI;
OLICHUBAaTh BEPOSITHOCTH PEAJIBHBIX COOBITUH; YMEHHE OIEpPUPOBAThH
HNOHSATUSIMU: CllydallHasi BEJIWYMHA, paCIpEesieHue BEpPOSTHOCTEM,
MaTeMaTHYeCKOe OXUAAHUE, AUCIEPCHUs] U CTaHJAPTHOE OTKIOHEHHE
CllydallHOM BENMYMHBI, (YHKUMU paclpelesieHuss U IJIOTHOCTH
PaBHOMEpPHOTO, TIOKA3aTeJIbHOIO M HOPMAJIBHOTO PACIPEICIICHUI;
YMEHHME HCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX pACHpEleNeHUN Juis
pelIeHns 3a/la4; 3HAKOMCTBO C MOHSTHUSMM: 3aKOH OOJBIINX YHCET,
METO/Ibl BBIOOPOYHBIX HCCIEAOBAHMM;, YMEHUE MPUBOAUTH MPUMEPHI
MPOSIBJIEHUSI 3aKOHA OOJBIIUX YHCEN B MPHUPOJHBIX U OOIIECTBEHHBIX
SBJICHUSX; YMEHUE ONEPUPOBATH MOHATUSIMU: COUETaHHE, IEPECTaHOBKA,
YUCJIO COYETAaHWH, YUCIO TIEPECTaHOBOK; OmHOM HbIOTOHA, yMeHme
MPUMEHATh KOMOMHATOPHBIE (DAKThI U pacCyKICHUS Ul PELICHUs 334,
OILICHUBATh BEPOSTHOCTH pealIbHBIX COOBITHIA; COCTaBIIATh

BEPOSITHOCTHYIO MOJI€NIb M MHTEPIIPETUPOBATH MOTYYCHHBIN PEe3yabTaT

YMenue omnepupoBaTh MOHATUSAMM: TOYKa, MpsMasi, IUIOCKOCTD,
MPOCTPAHCTBO, OTPE30K, Jy4y, BeIMYMHA Yyria, IUIOCKUN yrodi,
NBYTPaHHBIA Yroj, TPEXTPaHHBIM yYroy, CKPelIMBAIOLIUECs MpsSMBIE,
NapajuieIbHOCTh U MEePHEHAUKYISIPHOCTh MPSAMBIX U TJIOCKOCTEH, yrou
MEXAY MPSMBIMH, YroJl MEXIy NPSAMOW M IUIOCKOCTBIO, YTOJ MEXKIY
IUIOCKOCTSIMU, PACCTOSIHUE OT TOYKU JI0 TJIOCKOCTH, PACCTOSIHUE MEXKITY
OPSIMBIMHU, PACCTOSIHIE MEXKY MIIOCKOCTSMU; YMEHUE UCIIOJIb30BATh MIPH
pellieHnn 3a7ad u3ydyeHHble (aKThl U TEOPEMBbI TUIAHUMETPHUH;, YMEHUE
OIICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIETO MHpPA; CTPOUTH
MaTeMaTHYeCKUe MOJENU C TOMOIIbI T€OMETPUYECKUX TMOHATUH U

BCJIMYHMH, pCIIaTh CBA3aHHBIC C HUMHW MMPAKTUYCCKUC 3adauU
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YMeHue onepupoBaTh MOHATUSAMU: IJIOMIAAL (GUTYPBI, 00BEM (UTypHI,
MHOTOT'pPaHHMK, MPaBUIIbHBI MHOTOTPAHHUK, CEYEHHUE MHOTOI'paHHHKA,
KyO, mapamienenunes], Npu3Ma, OUpamuaa, ¢urypa u HOBEPXHOCTb
BpallleHMs, LIMHAP, KOHYyC, wap, cdepa, miom@ns chepsl, MIOaIb
MOBEPXHOCTU TNHUPAMU[BI, MPHU3MBI, KOHYCa, IMIUHApa, 00bEM Kyoa,

OpsAMOYT'OJIbHOTO IMapajuiejiCnuIcaa, mupamMuabl, MIPHU3MbI, HUIWHIpPA,




KOHYCa, Il1apa, pa3BEPTKA IOBEPXHOCTH, CEUYECHMs KOHYCAa M LIWJIMHJIPA,
NapajuleJIbHbIE OCH WIM OCHOBAHHUIO, CEYEHHUE IIapa, IUIOCKOCTD,
Kacaromasicsi cepbl, HWIMHIApPA, KOHYCa; YMEHHE CTPOUTH CEUCHHE
MHOTOTpaHHHKA, N300pakaTh MHOTOTPAHHUKH, (PUTYPHI M TIOBEPXHOCTH
BpaLICHUs, UX CEYEHUs, B TOM YHCJIE C IOMOLIBIO AIEKTPOHHBIX CPEJICTB;
YMEHHUE NMPUMEHATh CBOMCTBA T€OMETPHUYECKHX (PHUTYpP, CAMOCTOSTEIHHO
(GhopMynTHpOBaTh ONpPEIETCHHS N3y4aeMbIX (HUTyp, BBIIBUTaTh TUIOTE3bI
O CBOMCTBax W MpHU3HAKaX r€OMETPUYECKUX (PUryp, 000CHOBHIBATH HIIH
ONpoBepraTh MUX; YMEHHE MPOBOAMUTH Kiaccupukauuo ¢GUryp Imo
pa3IMYHBIM TMpPU3HAKAM, BBINOJHATE HEOOXOAMMBIE JONOJHUTEIbHbIE

MOCTPOCHUS

11

VYMenne OIICpHUPOBATh TMOHATHUAMMU: ABWKCHUC B  IPOCTPAHCTBE,
MapajuIeNIbHBIN TIEPEHOC, CAMMETPHUS Ha TUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHue TMOAOOHUS, MOJ0OHBIE (UIyphl; YMEHHE
pacrno3HaBaTh paBHblE€ U MOJOOHBIE (UTYpHI, B TOM YHUCIE B MPUPOJIE,
HUCKYCCTBEC, ApPXUTCKTYPEC, HCIIOJb30BAaTh TI'€COMCTPHYCCKHUEC OTHOLICHUA
MIPH PELIEHUH 3a]]a4; HAXOJUTh T€OMETPUUECKHE BETUUUHBI (JIJIMHA, YTO1,
TJI0Ta b, 00BEM) TIPH PELICHUHU 33/1a4 U3 IPYruX YUYCOHBIX MPEIMETOB H
W3 peaJlbHOM >KU3HU; YMEHHUE BBIUUCISATH F€OMETPUUYECKUE BETMUYUHBI
(nmvHa, yroJ, miomanak, 00bEM, MUIONIAAh TMOBEPXHOCTH), HCIIOIB3YS
M3Y4YEeHHbIE (OpPMYJIbl U METOJbI, B TOM YHCIIE: IJIOUa/lb MOBEPXHOCTH
nUpaMubl, TPU3MBL, KOHYyCa, HWIMHIpA, TUIOMmaab chepsl; 00bEM Kyoa,
IPSAMOYTOJbHOTO TapajUieNienuea, MUPaMUbl, MPU3MbL, IWIXHADPA,

KOHYCa, [I1apa; yMEHHE HaX0IUTh OTHOIIEHHE 00bEMOB MOI00HBIX (PUTYP
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VYmenune OIICPHUPOBATH MMOHATHAMU: IIPAMOYI'OJIbHAA CUCTEMA KOOPAWHAT,
BCKTOP, KOOPpAWHATBI TOYKH, KOOPAUWHATBI BCKTOPA, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPAa Ha YHUCIIO, PA3JI0KCHHUC BCKTOpPa IIO 633H0y,
CKaJILIpHOC IIPOU3BCACHHUE, BCKTOPHOC IPOU3BCACHUC, YIOJl MCKAY
BCKTOpaMU; YMCHUC HUCIIOJIb30BATb BeKTopHHﬁ nu KOOp)IHH&THLIfI MCTOJ
I PpeIICHUA TCOMECTPHUYCCKUX 3aJad W 3aJlad JpYrux y‘IC6HLIX

mpeaAMCcTOB

13

YMmenue BLI6I/IpaTB NOAXOAAIIMI METOHd A peUiCHud 3aaavu;
INIOHUMAHHUEC 3HAUYUMOCTH MATCMATUKKU B H3YUCHUU IIPUPOJHBIX U
O6IJ.I€CTBCHHLIX nmponeccos " HBHCHHﬁ; YMCHHUE  PACIIO3HABATb

MIPpOSABJIICHUC 3dKOHOB MATEMATUKKU B HCKYCCTBC, YMCHHC IIPUBOIAUTH




IIpUMEpPBl  MAaTEMAaTUYECKUX OTKPBITUM POCCHMCKOM U  MHMPOBOM

MAaTeMaTU4ECKOU HAYKH




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 Yuciia ¥ BEIYMCIIEHUS
11 Harypanbenblie u nensie uyncna. [Ipu3Haky JenMMoCTy HEIbIX YUCE
12 Pammonanbupie  umcna. OOBIKHOBEHHBIE W JECATUYHBIE JAPOOH, TPOLIEHTEHI,
' OEeCKOHEUYHbBIE MTEPHONYECKUE JPOoOH
13 Apudmernueckuil KOpeHb HaTypalibHOU cTeneHu. JlelicTBUs ¢ apupMeTHIECKUMHU
' KOPHSIMU HATypaJIbHOW CTETICHU
14 Crenenp ¢ unensiM mnokaszareneMm. CTeneHb C pPaLMOHAIBHBIM MOKAa3aTEJEM.
. CBolicTBa CTEIEHU
15 CuHyC, KOCHMHYC W TaHT€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YHUCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTnyHbie U HaTypaibHbIE JOrapudMbl
JlefictButenbHbIle YHCTa. ApUPMETHYECKHE OIepalud ¢ JIeUCTBUTEIHHBIMU
1.7 yucnamMu. [lpuOnmx€HHble BBIYMCICHMS, IpaBWiIa OKPYIJIEHUS, NPUKHAKA H
OIICHKA Pe3yJIbTaTa BbIUMCICHHI
1.8 IIpeoGpa3oBanue BLIPAKEHHI
1.9 KomruiekcHbie yncia
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 Lenbie 1 1poOHO-paIIMOHATILHBIC YPaBHEHHS
2.2 HppaunoHaibHbIe ypaBHEHHS
2.3 TpHUrOHOMETPHYECKHE YPABHEHHS
2.4 [TokazarenbHbie U JTOrapuMUIECKHe YpaBHEHUS
2.5 Lenble u ApoOHO-paIOHATbHBIE HEPABEHCTBA
2.6 HppauroHaibHbIe HEPABEHCTBA
2.7 [TokazarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBEeHCTBA
2.9 CucTeMbl 1 COBOKYITHOCTU YPaBHEHUI M HEPABEHCTB
2.10 YpaBHEeHMsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Martpuiia cucTeMbl JTMHEWHBIX ypaBHEeHUH. OnpeenuTeb MaTPHIIbI
3 OyHKIMH U TpaduKH




Oynknus, cmocoOwl 3amanus Gynkiuu. ['paduk Gyaknuu. B3anmaO oOpaTHBIE

3 ¢bynkuuu. Yérneie n Heuétnele Gynkuuu. [lepuoanueckue GyHKIIHA
OO6nacte ompenesneHUs] W MHOXKECTBO 3HaueHWH ¢ynkumu. Hymm dyHkumu.
39 [IpoMexxyTkn  3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYyHKIWH.
' MakcuMymbl 1 MHUHHMYMBI (QyHKIHH. Hambosblnee W HaumMeHbIIee 3HAUYCHHE
(GYHKIMU Ha TPOMEXKYTKE
33 Crenennas GyHKIHUS C HaTypalbHBIM M LENbIM MokazateneMm. EE cBoiicTBa u
. rpa¢uk. CoiicTBa 1 rpaduk KOpHS N-0if CTETIEHU
3.4 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U IpapUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspbiBa. AcumnToTel rpagukoB ¢yHkuuil. CBoiicTBa (QYHKUHUH,
' HETPEPHIBHBIX HA OTPE3KE
3.7 ITocineqoBaTenbHOCTH, CLIOCOOBI 3aJaHUST IOCIEI0BATENLHOCTEN
3.8 ApudpmeTrueckas 1 reomeTpudeckas mporpeccun. DopmMyna CII0KHBIX TPOIICHTOB
4 Havasa MaTeMaTH9IecKoro aHaam3a
4.1 [IpousBonnas ¢pynkuun. [IporsBoaHbIe 31eMEHTAPHBIX (YHKIIHMA
[IpuMeHeHre TPOM3BOJHONM K HCCICNIOBaHHMIO (YHKIMA HAa MOHOTOHHOCTH H
4.2 sKcTpeMyMbl. HaxoxaeHne HanOoIbIIero 1 HaMMEHbIIEro 3HaueHUs! GYyHKIUU Ha
OTpe3Ke
4.3 [TepBooOpasnast. Murerpain
S MHoecTBa U JIOTHKA
5.1 MHoOkecTBO, onepaluy HaJl MHOKecTBaMHU. J{lnarpammsl Diisiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTHCTHKA
6.1 OmnucarenpHas CTATHCTHKA
6.2 BeposrHocTs
6.3 Kom6unaropuka
7 Teomerpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTH BpAIICHHS
7.5 KoopauHats! 1 BEKTOPBI




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






