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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
oO1rero oopa3zoBaHusi, Tak Kak 00eCreYyMBaeT BO3MOXKHOCTh U3YUYECHUS JUCIUTUINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH W MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTHUECKOE  MbIIUIEHHE,  (OpPMHpYEMOE  MpU  U3YYEHUU
OOy4YarOIIMMUCS TTOHSITHUIHBIX OCHOB I'€OMETPHUHU, NIPHU JT0KA3aTEeIbCTBE TEOPEM H
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PEIICHUH T€OMETPUUYECKUX
3aJa4, YMEHHME BBIIBUTaTb U ONPOBEpPraTh THUIIOTE3bl HEMOCPEACTBEHHO
WCIIOJB3YIOTCS IIPU PEIIEHUM 3a/1a4 €CTECTBEHHO-HAy4YHOTO IMKJIA, B YaCTHOCTH
buznyeckux 3aaay.

[lens ocBoeHus mporpaMmMbl yueOHoro Kypea «I'eomeTpus» Ha yriyOiaEéHHOM
YpPOBHE — pa3BUTHE MHAWBUIYAJIbHBIX CIIOCOOHOCTEW OOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopMaTrka»  yepe3  oOecrleYeHUe  BO3MOXKHOCTH  NPUOOPETEHUS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCUCTBUM,
CHEeLM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEIIHOTO MPO(heCcCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKHU.

[IppopuTeTHBIMM 3aJlayaMu Kypca TE€OMETpPHUHM Ha YriayOJIEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBJISIOTCS:

paclIMpeHne MPEACTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPBI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dbopMupOBaHUE TMPENCTaBICHUS O TMPOCTPAHCTBEHHBIX (QUIrypax Kak o
BAKHEUIIUX MATEeMATHMYECKUX MOJEINAX, MO3BOJIAIONIMX OMHUCHIBATh U H3Yy4aTh
pa3HbIE SBJICHUS OKPYKAOIIEr0 MUPA, 3HAHUE MTOHATUIHOTO armapara o pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuH;

dopMupoBaHHE  YMEHHUS ~ BJIQJIeTh ~ OCHOBHBIMM  TOHATHUAMH O
MPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pEalbHOM
MUpPE MHOTOTPAaHHUKHM M Te€jJa BpalICHUs, KOHCTPYMPOBAaTh TI€OMETPUYECKUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHMS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TPHU
IIPOBEICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHs BIAJETh METOJIAaMHU JI0Ka3aTelIbCTB U aJTOPUTMOB
peleHusi, yMeHusi UX MPUMEHSATh, MPOBOJAUTH J0KAa3aTelIbHBbIE PACCYKICHHS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3aJa4 C IPAKTUUYECKUM COJIEPKAHUEM,
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dbopMupoBaHHE TPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU
00O0CHOBaHUHU MaTEeMAaTUYECKUX YTBEPKICHUN U POJIM aKCHOMATHKHU B MIPOBEICHUU
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE M COBEPIICHCTBOBAHME MHTEIUICKTyaJIbHBIX UM  TBOPUYECKHUX
CIIOCOOHOCTEM 00y4YaronMXxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHHM, KpUTUYHOCTH MBIILJICHUS, UHTEpeca K U3YUCHHIO T€OMETPHUH;

¢dopmupoBanre (yHKIIMOHATHLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUSI PAcCloO3HABATh IMPOSBICHUS T'€OMETPUYECKUX MOHSATHUH, OOBEKTOB U
3aKOHOMEPHOCTE B pealbHBIX JKMU3HEHHBIX CUTYalMSIX W MPU U3YUECHUU JIPYTUX
y4e€OHBIX  MPEIMETOB, MPOSBICHUSA 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEM,
MOJICJTUPOBAHUS PEAbHBIX CHUTYyalllil, HCCIIEOBAaHUS TOCTPOCHHBIX MOJIEIEH,
MHTEPIIPETALNN TOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEp>KaTEIbHBIMU JIMHUAMU y4eOHOTO Kypca «l'eoMeTpus» B
10-11 knaccax sBisitorcs: «lIpsmMble W TUIOCKOCTH B MPOCTPAHCTBEY,
«Muororpannukn», «Tema Bpamenus», «BekToppl ¥  KOOpAWHATHI B
POCTPAHCTBE», «/{BIKEHHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OIEPUPOBATH
MOHSATUSIMUY», PEICBAHTHBIMU T€OMETPUM HA YIIIYOJIEHHOM ypOBHE OOYyYeHHS B
10-11 kyaccax, OTHOCUTCS KO BCEM COZEpXKAaTENIbHBIM JHUHUIM yueOHOTo Kypca, a
dbopMupOBaHHE JIOTHYECKMX YMEHUH  pacmpeiensercs He TOJIbKO IO
CoJlep KaTelIbHBIM JIMHHSM, HO M 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOLIIEE IMPEAMETHBIM pe3yibTaTam ocBoeHusi denepanbHoi padboueit
MPOrpPaMMBbl, pacHpeeEHHBIM IO TOoJaM OOYyYeHHs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUaroIIuecs
oOpamiajucb  HEOJHOKpPATHO. OTO TMO3BOJIAET OPraHU30BaTh  OBJAJCHUE
Te€OMETPUYECKUMHU TTOHATUSMH U HABBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIbHO, C
cOOJII0ICHHEM TIPUHIIUIA TPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUUYECKUX MPECTABICHUN 00ydYaloIUXCsl, paclIupss U yriayossis
e€, 00pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexos K M3y4EHUIO TEOMETPUH Ha YIiIyOJIEHHOM YPOBHE MO3BOJISAET:

co3maTth  ycnmoBus i auddepeHumnanuu oOy4eHUs, IOCTPOEHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTeIbHBIX MporpamMMm, OOeCleyuTh yriayOnEHHOoe
U3y4eHHE T€OMETPUHU KaK COCTaBIISIIONIEeH yueOHOoro npenMera «MareMaTukay;

MOJITOTOBUTH OOYYAIOMIMXCA K TMPOJOJKCHUIO HM3yUeHUs MaTeMaTHKH C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
oO1uM 1 ipodeccuoHaTLHBIM 00Pa30BaHUEM.

Ha wusyuenue yuebHOro kypca «l'eomerpusi» Ha YriIyOJIEHHOM YpOBHE
orBoauTtcs 204 yaca: B 10 kiacce — 102 yaca (3 gaca B Henento), B 11 kmacce — 102
yaca (3 Jaca B HEJIETI0).



COJAEPXKXAHUE OBYUYEHUA
10 KJTACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TNOHATHS  cTepeoMeTpur. Touka, ImpsMas, IJIOCKOCT,
npocTpancTBO. IloHATHE 00 aKCMOMAaTHMYECKOM IIOCTPOCHHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
IapajulesIbHble M CKpelmBaromuecss mnpsimbie. [Ipu3Hakum CKpeMBarOMIMUXCA
npsAMBIX. [lapamuiebHOCT IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, aPAJLIEIBHOCTD TPEX NPIMBIX, 1APAIIICIIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHME, H300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBa NapaJUIEIbHOTO MNPOEKTUpOBaHUs. I300paxeHue
¢Guryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiIbHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (PUTYphl HA IUIOCKOCTH: TETpaj’Ap, MapajulelenuIe],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISIPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYIISIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, MPAMBIC IMAPAJIICIbHBIE W IEPIEHIUKYJIAPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeopeMa O IpsAMOU
MEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH:  NPU3HAK  INEPHEHAUMKYJSPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NePHEHIUKYIISIpax.

VYrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOW M IIOCKOCTBIO, IBYTPaHHBIN
YTOJI, JUHEWHBIA YroJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAaHHOIO yria. TeopeMbl KOCMHYCOB U CHUHYCOB JUIA
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAasI U MOJHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienunier, NOPSAMOYIOJIBHBIM — MHapajulesieNuNne]] HW  €ro  CBOMCTBA.
Kparuaiimme mnyTd Ha TIOBEPXHOCTHM MHOTOrpaHHuka. Teopema Oilnepa.
[IpoctpanctBenHass TeopeMa Iludaropa. Ilupamupa: n-yrojibHas nUpamuiaa,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
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npaBWIbHOM nupaMubl. I[IpaBuibHbIE MHOTOTpaHHUKH: NpaBWIbHAs NpU3Ma U
npaBWiIbHAs NUpamMuAa, MpPaBHIbHAs TPEYroyibHAs NUPaMHUAA W TPABHIbHBII
TeTpa’ap, KyO. IlpencraBieHne O NpaBUIBHBIX MHOTOTPAaHHUKAX: OKTas3Jp,
JOJIEKadIp ¥ UKOCAdIP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomans OOKOBOM MOBEPXHOCTH M TOJHOM TMOBEPXHOCTU MPSIMON TPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomanp OOKOBOM TOBEPXHOCTM U IOBEPXHOCTH NPAaBUIBHOW MHpPaMUb,
TeopemMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IPOCTPAHCTBE. OJIEMEHTBI CHMMETPUM  IPABWIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPAaBUJIbHOM MHOIOIPAHHUKE: CUMMETPHS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX NPHU3M, CHMMETpPHUS IPAaBHIBHON
NUpaMUIblL.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[loHsATUSA: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHAIPABIEHHBIE U IPOTHBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucyio. CBOMCTBA CIIOKEHHSI BEKTOPOB. CBOICTBA YMHOKEHHSI BEKTOPA HA YHUCIIO.
[lonsiTue KOMILTaHApHBIE BEKTOPHI. lIpH3HAK KOMIUTAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamtenenunena. Teopema O pPasIOKEHUH BEKTOpa IO TpEM
HEKOMIUIAaHApHBIM ~ BekTOopaM. IIpsimoyrosmpHas  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIAy KOOpAMHATAMH BEKTOpA U
KOOpJIMHAaTaMH TOYEK. YTOJ Mexay BeKkTopamu. CKalsipHOE NPOU3BEACHUE
BEKTOPOB.

11 KUIACC

Tena Bpamenust

[ToHsATHSA: IWIMHIPUYECKAs TOBEPXHOCTh, KOHWYECKAass ITOBEPXHOCTD,
cepuueckas TMOBEPXHOCThb, OOpasyromue TMoBepxHocTeld. Tema BpaleHUsS:
MUWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. Bzaummnoe pacronoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpaIcHUs Ha TUIOCKOCTH. Pa3BépTka muimuHApa U koHyca. CuMmerpus chepsl U
nrapa.

O0béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 00bEmMeE
MPSMOYTOJILHOTO Tapajuienenurnena u cieactsus u3 He€. OObEM mpsiMOil U
HAKJIOHHOM TPU3MBI, IWIMHIPA, MUPaMHIbl 1 KoHyca. OO0BEM mapa W mapoBOTO
CeTMEHTA.



KomOuHanuu Ten BpalieHuMs W MHOTOTpaHHHKOB. [Ipu3ma, BhucaHHas B
WIMHApP, ONHCaHHAas okojo wwinHapa. Ilepeceuenne cdeppl u 1mapa ¢
wiockocThio. Kacanne mapa u chepsl miockocTsio. [loHSATHE MHOTOTpaHHHKA,
OMKMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpAILCHUS.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAAbh chephl U e€¢ JacTel.
[Tonobue B mpoctpanctBe. OTHOIIEHHWE OOBEMOB, IUIOMIA/IEH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PemieHue 3amau Ha
IJIOCKOCTH € UCIIOJIBb30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHNI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIIIMHAPA
(mapayuienbHO M TMEPNEHAUKYISIPHO OCH), CEYEHUs KOHyca (mapajuiesibHbIe
OCHOBAHMIO U TPOXOJIAIIME YEPE3 BEPIIHHY), CEUEHUS 1Iapa, METOAbI IOCTPOCHHUS
CEUYECHMI: METOJ CJIEI0B, METOJ BHYTPEHHEIO NMPOEKTHUPOBAHUS, METOJ IepeHOoca
CEKYIIEH TIIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bektoper B mpoctpanctBe. Omnepaunu Haja  BeKTopaMu. BekTopHoe
YMHOXEHHE BEKTOpOB. CBOWCTBa BEKTOPHOrO YyMHOXEHUA. [IpsmoyronpHas
cucTteMa KoopauHaT B mpoctpancTtBe. KoopauHatel Bektopa. Pa3noxxkenue Bekropa
no Oasucy. KoopauHaTHO-BEKTOPHBIA METOJI TpPHU PEHICHUH TI€OMETPUUYECKHUX
3a;ad.

J{BMKeHUSsI B IPOCTPAHCTBE

JBwkenus mnpoctpaHcTBa. OTtoOpakeHus. [[BWKeHUsS U paBEHCTBO (UTYP.
OO6mme cBoiicTBa JBWKECHUH. Buabl JBMXKCHUH: TapaulelbHBIA IEPEHOC,
LEHTpaJbHasl CUMMETPUS, 3€pKalbHasi CUMMETpHs, MOBOPOT BOKPYr MPSMOM.
[IpeobpazoBanus nonoodus. [Ipsmas u chepa Ditnepa.



IIVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUHU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHWCKOro  OOLIEeCTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeaAyp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMNPOCH U JAPYroe), yMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYyHKUMSIMA ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IIPOILIIOMY M HACTOSLIEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX JIOCTHXKEHH B JAPYTHX HAyKax, TEXHOJIOrHUAX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapojaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUs, dDTUYECKOI'O IOBEICHUSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTHIKEHUNW HAyKHM M JEATEIBHOCTBIO YYEHOIO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

JCTETUYECKOE OTHOLIEHUE K MHPY, BKIIOYAs OCTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHHI, pacCyXI€HU, BOCPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHATh MaTeMaTUYECKUEe 3HAHUS B
MHTEpecax 3/10pOBOTo U 06€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE MHUTAHHWE, COATAHCUPOBAHHBIA PEKUM 3aHITUN U
OTIIbIXa, peryisipHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPHU 3aHATUAX CIIOPTUBHO-0310POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCUOHAIBHOM  ACSATENbHOCTH, CBA3AaHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccud U peaan30BbIBATh COOCTBEHHBbIC JKM3HEHHBIE IUIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTH4YeCKOMy  OOpa30BaHHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHWU BCEU KU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUUECKUX 3aJ]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAaHHUE BIIMSHUS
COI[MATIbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPUPOJHON U COIMATbHON
Cpebl, OCO3HaHUE II00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHEHHE MaTeMAaTHYEeCKUX 3HAHWUW IS pelieHus 3agad B o0JacTu
OKpY>Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HAyKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTHUS M 3HAYUMOCTH ISl PA3BUTUS LMUBUIM3AIMH, OBJIAJEHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHHUS MHpA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEN0BATEIbCKYIO JCSTEIbHOCTD
MHJIMBUIYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

ba3oBble 1oruyecKkue 1ecTBUA:

BBIBJISITh M XapAaKTEPU30BaTh CYIIECTBEHHBIE NPU3HAKKM MATEMATUYECKHUX
OOBEKTOB, TIOHATUM, OTHOIIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OTIpe/ieNICHUs TIOHATHH, yCTaHAaBIMBATh CYIIECTBEHHbIN NMPU3HAK KJacCU(pUKaALUH,
OCHOBAaHMSI /17151 0000ILEHHS U CPABHEHHUSI, KPUTEPUHU ITPOBOJIMMOTO aHAIMN3a;

BOCIIpUHUMATh,  (opMyIupoBaTb U  NPeoOpa3oBBIBaTh  CYXICHHUS:
YTBEPAUTEbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISABJISITH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTUBOPEUHS
B (pakTax, JaHHBIX, HAONIONECHUSAX U YTBEPXKACHUAX, NpeiaraTb KpUTEpUU IJis
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MTPOTUBOPEUHIA;

JIeJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

IIPOBOAMUTH CAMOCTOATENIBHO A0KA3aTENbCTBA MATEMATUYECKUX YTBEPKICHUN
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBAaTh apryMEHTALMIO, IPUBOJUTE PUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXIACHUS U BBIBOJIbI;



BbIOMpaTh cmoco0 pelmieHuss ydeOHOW 3amayd (CpaBHUBATh HECKOJIBKO
BapHMAaHTOB  pEUICHHs, BbIOMpaTh HaumOojee MOAXOMAUIMH ¢ y4EToM
CaMOCTOSITENILHO BBIZICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbLcKue 1eHCTBUA:

UCTIOJIb30BaTh BOMPOCH KaK HCCIIEJOBATENbCKUI HWHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBaTh MUCKOMOE W JaHHOE, (hOopMHpOBaTH TMMOTE3Yy, apryMEHTHPOBAThH
CBOIO MO3UIINIO0, MHEHUE;

IPOBOJIUTH CAMOCTOSITEIILHO CIUIAHMPOBAHHBIM SKCIIEPUMEHT, UCCIIEIOBAaHUE
110 YCTaHOBJICHUIO OCOOCHHOCTEW MaTeMaTHYeCKOro 00beKTa, SBJICHHS, MpolLecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POPMYIHpPOBaTH OOOOIICHHS] U BBIBOJBI MO pe3yibTaTaM
OPOBEAEHHOIO  HAONIONEHHUSA, HWCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOIlecca, a TaKkKe BBIABUTATD
MIPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pa6ora ¢ undpopmaumeii:

BBISBJIATH JeUIUTHI MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BONPOC U JUIsl pElICHUs 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3NUYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HMHTEPIPETUPOBATH MHYOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHNUS;

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEICTaBIsATh €€ B pazIu4HbIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLIEHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyITMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaAJIbHbIC Y4eOHbIE A1eHCTBUS

Oo0wmenne:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYKACHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU  OOLIEHMs], SCHO, TOYHO, I'PaMOTHO BBIpaXaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IIMCBbMEHHBIX TEKCTaX, aBaTh IOSCHEHUSA II0 XOAY PELICHMs 3a1auH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pPE3yJIbTaT;

B XOJIe¢ OOCYXXJIeHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMOIl TEMBbI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pelIeHnsl, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuanora, oOHapy>XKUBaTh Pa3IMuUEe U CXOACTBO IMO3UIMUH, B KOPPEKTHOH (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;



IIPEACTABIATh PE3YJbTAThl PELICHUs 33a4i, SKCIIEPUMEHTA, UCCIEAOBAHNUS,
IPOEKTa, CaMOCTOSTENBHO BBIOMpATh (POpMaT BBICTYIUIEHUS C YYETOM 3aaay
IIPE3CHTALUN U OCOOEHHOCTEN ayIUTOPUHU.

PeryasiTuBHbIe YHHBeEpPCAJbHbIE YUeOHbIE JelCTBUS

Camoopranuzanms:

COCTaBJISITh ILJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUPATh CIIOCOO pelIeHus C
y4€TOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJIBHbIN HHTEJIEKT:

BIAJCTh HABBIKAMH  TO3HABATEIBLHON  pediieKCMH KaK  OCO3HAHMS
COBEPILIAEMBIX JIE€UCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTAaTOB, BIAJCTh
crioco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara peIIeHHUs
MaTeMaTUYECKOM 3aa4u;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYThH TP PEIICHUN 3a/1a4H,
BHOCHUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB, JaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHITH MPUUUHBI
JTOCTIDKCHHSI WU HEIOCTHIKCHUST PE3YJIbTATOB JCSITCIBHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eSITEJILHOCTD:

MOHUMATh M HCIOJIH30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaIbHOU
paboThl mpu pemeHur Y4eOHBIX 3a7ad, NPUHUMATH IIeJIb COBMECTHOU
NEeATEILHOCTH, TJIAHUPOBATh OPTAHM3AIIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUIBl pabOT, JOTrOBapuUBaThCs, OOCYX JaTh TMPOIECC M pe3yJabTaT padoOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCykneHusi, 0OMEH MHEHUH,
«MO3TOBBIE INTYPMBD» H HWHBIE), BBHINOJHATH CBOK YacTh pabOTBl U
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JPYTUMH UI€HAMH KOMAaHIbI, OIICHHBATH
KauyeCTBO CBOET0 BKJAajJa B OOIIMIA MPOAYKT MO KPUTEPUAM, CPOPMYIHMPOBAHHBIM
Y4aCTHUKAMU B3aUMOJICUCTBUSI.

NHNPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiacca oOydaromuiicss HayduTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMH TOHSTHUSMH CTEPECOMETPUU TIPU
pelIeHnH 3a7a4 ¥ MPOBEJACHUN MaTeMaTHYECKUX PACCYKICHUM;

e TMPUMEHATh AKCUOMBI CTEPEOMETPUU U CIEACTBUSA U3 HUX MPHU PEIICHHUU
reOMETPUYECKHX 3a/1ay;
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KJIacCU(UIMPOBATh B3aMMHOE PACIOJOKEHUE TPSIMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTRE;
CBOOOJIHO  OINEpUPOBATh TMOHSITUAMM, CBSI3aHHBIMU C yrjaMHd B
MPOCTPAHCTBE: MEXIY IMPSMBIMH B TPOCTPAHCTBE, MEXKIY NPIAMOUA H
MJI0CKOCTBIO;

CBOOOJ/IHO ONEPUPOBATH MOHATUSIMU, CBSI3AHHBIMU C MHOTOIPaHHUKAMU;
CBOOOJIHO pacmo3HaBaTh OCHOBHBIE BHUJbI MHOTOTPAHHHMKOB (MpHU3Ma,
nupamMuza, NpsSMOYTOJIbHBIN Mapaienenunea, Kyo);

KJacCU(PUIMPOBaTh ~ MHOTOTPAHHUKH, BbIOMpass  OCHOBaHUA  JUIs
KJaccuukanuu;

CBOOOJIHO  ONEpPUPOBATh  TMOHSATUSAMH, CBSI3AHHBIMH C  CEUCHHEM
MHOTOTPAHHUKOB TIJIOCKOCTHIO;

BBITIOJIHATD napajuiesbHOE, LEHTPAJIbHOE u OpTOTOHAJIBHOE
MPOEKTUPOBaHNUE (DUTYp HA IMIIOCKOCTH, BBIMIOJHATH W300paskeHust Guryp
Ha MJIOCKOCTH;

CTPOUTH CEUYEHUS MHOTOTPAHHUKOB PA3IUYHBIMU METOJIaMH, BBITIOJIHSTH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BHJI CBEPXY, COOKY, CHU3Y;

BBIYHCIIATh  TUIOMIAJAM  TIOBEPXHOCTEM  MHOTOTPAHHUKOB  (MpHU3Ma,
MMpaMu/ia), FTCOMETPUUECKUX TEJ C IPUMEHEHHEM (HOPMYIL;

CBOOOJ/IHO OINEpPUPOBATH MOHATUAMH: CUMMETPHUS B IPOCTPAHCTBE, LICHTP,
OChb M IUIOCKOCTb CHMMETPHUH, LIEHTP, OCh M IUIOCKOCTb CHUMMETPHUHU
hurypsr;

CBOOOJTHO OIEpPUPOBATh MOHSATHUSMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJAMHATaM B MPOCTPAHCTBE;

BBITIOJTHSATD JICUCTBUS HaJl BEKTOPaMHU;

pemaTh 3aJayd Ha JOKa3aTeJbCTBO MAaTEMAaTHUYECKUX OTHOLIEHUW U
HaxO0XJICHUE TCOMETPUYECKHX BEIUYUH, MPUMEHSISI W3BECTHBIE METOJbI
MIPU PEIICHUN MaTEeMaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BHICOKOT'O YPOBHS
CJIO’)KHOCTH;

NPUMEHSThL TPOCTEHIINE TPOTrpaMMHBIE CPEIACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a/1a4;
W3BJICKaTh, MPEOOPa30BBIBATh W HMHTEPIPETHPOBATH HMHPOPMAIIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUTrypax, TMPeACTaBICHHYI Ha
yepTekax U pUCyHKax;

NPUMEHSTh TOJIyYeHHbIE 3HAaHHUS HAa TMPAKTUKE: CpPaBHUBATH U
aHaJM3UPOBaTh PEalbHbIE CUTyallud, MPUMEHSATh HU3YYCHHBIEC MOHSATUS B
mpoliecce IMOMCKAa  pelieHUsT MaTeMaTU4ecKd  CPOopMyIHpPOBAHHOMN
npoOJieMbl, MOACIUPOBATh pPEATbHBIC CHUTYallMM Ha S3bIKE T€OMETPHH,
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MCCIIE0BATh ITOCTPOCHHBIE MOJEIN C UCIOJIB30BAHUEM I'€OMETPUYECKUX
NOHATUNA M TEOpeM, amnmapara aiareOpbl, pelaTh MPaKTUYECKHe 3aJauH,
CBSI3aHHBIC C HAX0XKJICHUEM F€OMETPUYECKUX BEJINYNH;

UMETh NPEJCTABICHUS 00 OCHOBHBIX 3Tamax pa3BUTHS I'E€OMETPUM Kak
COCTaBHOM 4acTH pyHJaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K xonmy 11 kiacca o0y4aromuics HayIuTCs:

CBOOOJHO ONEPUPOBATh IMOHATUSMH, CBSA3aHHBIMU C LHJIMHIPHYECKOM,
KOHUYECKOM U cdepruyeckod MOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

ONEepUpPOBATh MOHATUAMHU, CBI3aHHBIMH C TEJIAMH BpPALCHUS: IIWIHMHIPOM,
KOHyCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, cdepa W map) u
OOBSICHATH CIIOCOOBI MOY4YEHHUS TEJ BpaLCHMS;

KJIaCCU(PUIIMPOBATH B3aUMHOE PACIOJIOKEHUE CPEPBI U MIIOCKOCTH;
BBIUMCIIATh BEJIWYUHBI AJIEMEHTOB MHOTOTPAHHHUKOB WM TEJ BpAIICHUS,
OOBEMBI U IUIOMIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpalllCHMS,
F€OMETPUYECKHX TEN C TPUMEHEHUEM (DOPMYJT;

CBOOO/IHO OIEPUPOBATh MOHATUSMH, CBA3AHHBIMU C KOMOWHAIUSIMU Tell
BpallleHUss U MHOTOIPaHHUKOB: MHOTOTPaHHMK, BIMCAHHBIN B cdepy u
ONMMCAHHBIA OKOJIO cepbl, chepa, BOUCAHHAS B MHOTOTPAHHUK WJIU TEJO
BpaIlCHUS;

BBIUUCIIATH COOTHOLIEHUS MEXY IUIOIIAIIMU IOBEPXHOCTEW U 00bEMaMU
ITOJIOOHBIX TET;

n300pakaTh u3y4aemble (UTYPBI, BBIMIOIHATH (BBIHOCHBIE) TUIOCKHE
YEpTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEpPXY, COOKY,
CHU3Y, CTPOUTh CEUEHMSI TeJl BpAIllCHUS;

U3BJIEKAaTh, WHTEPIPETHPOBaTh M MpeoOpa3oBbIBaTh HH(POpPMAIHIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
YepTekKax U pUCYHKAX;

CBOOOJIHO ONEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH ONEpaIMy HaJl BEKTOPAMU;

3a]1aBaTh INIOCKOCTh YPABHEHHEM B JICKaPTOBOW CUCTEME KOOPIUHAT;
peliaTh TeOMETpUYECKHe 3a/1a4ll Ha BBIYUCIICHHUE YIJIOB MEX]Y MPSMBIMU
U IJIOCKOCTSIMHU, BBIYHMCIICHHE PACCTOSSHUM OT TOYKH JO IUIOCKOCTH, B
1EJI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPANMHATHOTO METO/Ia IIPU PELICHUH;
CBOOOJIHO ONEPUPOBATH TOHATHUSMHU, CBSI3aHHBIMU C JBHKCHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;
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BBIMIOJHATh HM300paK€HUST MHOTOTPAHHUKOB M TEN BpallleHUs mpu
[IapajuIeIbHOM — IEPEHOCE, LEHTPAIBbHOM CUMMETPHH, 3€PKAIBHOU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3oBaHus MOa00uUs;
CTPOUTH CEYEHHUS] MHOTOTPAHHHUKOB M TEJ BPAILCHUS: CEUYCHHS LWIMHJIPA
(mapasnienbHO U MEePIEHIUKYISIPHO OCH), CEYeHHs KOoHyca (TapaJijieibHble
OCHOBAHMIO M IPOXOSLIUE YEPE3 BEPIIUHY), CEUEHUS 1I1apa;
WCIIOJB30BaTh METOABI IOCTPOCHMS CEUYCHMM: METOX CJIENOB, METOJ
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYIEH TIOCKOCTH;
JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKICHUS;

NPUMEHSATh TeoMeTpuueckre (akTbl U1l PEIICHHUS] CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJIArarlliuX HECKOJIBKO IIAaroB PELICHUS, €CIH YCIOBHUSA
MIPUMEHEHUS 3a/IaHbl B IBHOW M HESIBHOU (hopme;

pelmars 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHUM W
HAaXO0KJICHUE TEOMETPUUECKUX BEIIUYUH;

IIPUMEHSTH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHMKAIIMOHHBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUYECKHX 3a71aY;

IPUMEHSTh  IIOJIyYEHHbIE  3HAaHWA HA  MPAKTUKE:.  CPAaBHUBATS,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHbIE CUTYALUU, IPUMEHATh U3YUCHHbIC
IIOHATHs, TEOpPEMBI, CBOWCTBA B IIpoLEecce IIOMCKAa  pPEIICHUs
MaTeMaTUyecku  C(OPMYJIUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
peanpHbIE CUTYallMM Ha S3BIKE I'€OMETPHUH, MCCIEA0BATh NMOCTPOCHHBIC
MOJEIN C HCIOJIb30BAHUEM TI'E€OMETPUYECKUX IOHATUH U TEOPEM,
anmapara anreOpbl, pemarb NPAKTHYECKUE 3a/layd, CBSA3aHHBIE C
HAaxO0JICHUEM N€OMETPUYECKUX BEJINUNH;

UMETh MpeACTaBIeHUS 00 OCHOBHBIX 3Talax pPa3BUTHUS T'€OMETPUHM Kak
COCTaBHOM 4acTu (PyH1aMeHTa pa3BUTHSI TEXHOJIOTUH.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KIIACC

KosnuecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
n/n NPOrpamMMbl Bcero Kontpoapipie  Ipaxruteckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 Bseznenue B ctepeoMeTpuo 23 1
) B3aumHoOe pacrosnoxeHue npsMbIx B 6 |
IIPOCTPAHCTBE
3 [TapanmienbHOCTb NPSAMBIX U INIOCKOCTEN B g
IIPOCTPAHCTBE
4 [lepnieHIUKYISPHOCTD MPSMBIX U )5
IIJIOCKOCTEMN B IPOCTPAHCTBE
5 VYTIIBl U pacCcTOSHUSA 16 1
MHororpanHuku 7 1
BexkTops! B mpocTpaHcTBE 12
2 HOBTOPCHI/IG, 00o0111eHue U cucTeMaTH3alus 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0
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11 KJIACC

KoauyecTBo yacoB DJIeKTPOHHbBIE
No /i HaumeHnoBaHue pa3/aesioB U TeM Konrponsmmie  Tpaxriueckie (mudpossbie)
NpOrpamMmbl Bcero odpa3oBaTejibHbIE
padoThI padoThI pecypenI
1 AHanuTH4eckas reOMeTpHs 15 1
) [ToBTOpEHME, 0606H_[eHI:Ie u 15 |
CUCTEeMaTH3alusl 3HAaHUH
3 O0BEéM MHOTOTPAaHHUKA 17 1
4 Tena Bpamenus 24 1
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJbIX TEJ
6 JBro>xeHus 5 1
7 [ToBTOpEHwUe, O606H.[CHI:IC u 17 )
CUCTeMaTH3aIusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0
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ITOYPOYHOE IIVTAHUPOBAHUE
10 KIIACC

Ne
n/n

Tema ypoka

OcHoBHbIE NpaBUiIa U300pakeHUs Ha
PUCYHKE IIJIOCKOCTH, MMapalIeIbHbBIX
MPSMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

KoaudecTBO 9acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHbIE
uudposeie

o0pa3oBaTe/ibHbIE

pecypchl

[TonsATHA cTepeoMeTpHUN: TOUKA, IpsIMas,
MIJIOCKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
IpaBujIa N300pakeHUs Ha PUCYHKE
TUIOCKOCTH, MapajuIeIbHBIX TPSIMBIX
(OTpe3KoB), cepeIMHbI OTpe3Ka

[TonsTHs: Mepecekarouecs MIOCKOCTH,
nepeceKarommecs npsimasi ¥ miocKoCTh;
MOJIYTIPOCTPAHCTBO

[ToHsTHS: epeceKarouecs MIOCKOCTH,
MepeceKaroINecs MpsiMasi v TIOCKOCTH;
MOJTYTTPOCTPAHCTBO

MHororpaHHuKH, U300paKeHUE
MPOCTEHIIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 00OBEKTOB
MHororpaHHuKH, U300paKeHUE
MIPOCTEHIIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOINUX O0HEKTOB

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
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CJICACTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEICTBHS U3 HUX

AKCHOMBI CTEPEOMETPHH U TIEPBBIC
crneactBus u3 HUX. CocoObl 3a1aHus
MPSAMBIX U INIOCKOCTEMN B IMTPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U TUIOCKOCTEH

10

N300pakeHne ceueHni mupaMuibl, Kyoa u
IIPU3MBbI, KOTOPBIE TPOXOJAT YEpe3 UX
pebpa. M3o0OpakeHne nepecedcHus
ITOJIyYEHHBIX IJIOCKOCTEN. PackpammBanue
IIOCTPOEHHBIX CEYEHUN pa3HbIMU LIBETAMU

11

N300pakeHne ceueHni mupaMubl, Kyoa u
MIPU3MBbI, KOTOPBIE ITPOXOJAT YEepe3 UX
pé6pa. Nzo0paxkeHue nepeceueHust
MTOJIYYEHHBIX IIJIOCKOCTEN. PackpammBanue
MTOCTPOECHHBIX CEYEHUN pa3HbIMU LIBETAMU

12

N300paxenune cedyeHuit nupamuibl, Kyoa u
MIPU3MBI, KOTOPBIE MTPOXOJAT Yepe3 UX
pé6pa. Uzo0paxkeHue nepeceueHust
MTOJIYYEHHBIX IIJIOCKOCTEN. PackpammBanue
IIOCTPOECHHBIX CEYEHUH Pa3HbIMU LIBETAMU

13

N300paxenune cedyeHuit nupamuabl, Kyoa u
MIPU3MBbI, KOTOPBIE MTPOXOJAT Yepe3 uxX
pé6pa. N3o0pakeHune nepeceueHust
MTOJIYYEHHBIX IIJIOCKOCTEN. PackpammBanue
IIOCTPOECHHBIX CEYEHUN Pa3HbIMU LIBETAMU

14

Merton cnesoB AJist MOCTPOSHUS CeUSHUM

17




15

16

17

Merton cnenoB uisi HOCTPOCHUS CEUCHHUIA.
CBolicTBa niepece4eHnii IpsIMbIX U
MIOCKOCTEH

Merton cnenoB uisi HOCTPOCHUS CEUCHHUI.
CaoiicTBa nepeceyeHuid NpsAMbIX U
IIOCKOCTEN

[TocTpoenue ceveHuii B mupamuie, Kyoe
o TpéM Toukam Ha p&bpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MIOCTPOEHUS

18

[TocTpoenue ceueHuii B mupamuie, Kyoe
1o Tpém ToukaM Ha pédpax. Co3nanue
BBIHOCHBIX YEPTEXKEN U 3aMHCh 11aroB
MIOCTPOEHUS

19

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpémM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MOCTPOEHUS

20

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpémM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MOCTPOEHUS

21

22

[ToBTOpenue manumerpun: Teopema o
MPOIOPLMOHANIBHBIX oTpe3kax. [Tomodue
TPEYTOJIBHUKOB

[ToBropenue mianumeTpun: Teopema

Memnenas. PacueTsl B ceUeHUIX Ha
BBIHOCHBIX yepTexax. Mcropust pa3Butus

18




23

INIAaHUMETPUHN U CTEPEOMETPUU

KonTponbHas padota "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe pacnosnokeHue npsmsIx B
npocTpancTBe. CKkpeluBaroImuecs
npsMble. [Ipu3Haky cKpemuBaronmxcs
npsaMbIX. [lapaiensHble IpsiMbIE B
IIPOCTPAHCTBE

25

Teopema o CylIeCTBOBaHUU U
€AMHCTBEHHOCTH IIPSIMOM ITapajuIeIbHON
JAHHOM NPSMOM, TPOXOASIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEKAIIEH HA JaHHOU
npsmMoii. Jlemma o nepeceueHuu
MapajuieIbHbIX MPSAMBIX INIOCKOCTHIO

26

[TapannenbHOCTB TpeX MpsMBIX. Teopema o
TpEX mapajuIeNIbHBIX NpAMBIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

27

[TapannenpsHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA apaJIIETLHOTO
npoekTupoBanus. M300pakeHne pa3HbIX
¢buryp B napauenbHON IPOeKINN

28

29

30

[MenTpanbHas nmpoeKkus. YToiui ¢
COHAIPABJICHHBIMA CTOPOHAMH. YTOII
MEX1Y NPSIMbIMU

321,[[3.‘-11/1 Ha JOKa3aTCJIbCTBO U
HUCCICI0OBAaHUEC, CBA3aHHBIC C
PACIIOJIOKCHHUEM MIPAMBIX B ITPOCTPAHCTBE

[ToHsTHSA: MapanIeaIbHOCTh NMPSIMOI U

19




31

32

33

34

IUIOCKOCTH B MpocTpaHcTBe. [Ipu3Hak
HapauIeIbHOCTH MPSIMON U IIOCKOCTH.
CaolicTBa napauienbHOCTU NPSIMOU U
IUIOCKOCTH

I'eomeTpuuecKkue 3aa4un Ha BHIYUCICHUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
[apaJUIEIbHOCTBIO MPSAMBIX U IJIOCKOCTEN
B [IPOCTPAHCTBE

[TocTpoenue ceuenus, IPOXOASILETO Yepes3
JAHHYIO IPSIMYIO Ha YepTexe U
napajuieJIbHOTO APYroi npsMoi. Pacuér
OTHOIIEHUI

HapannenLHa;[ IMPOCKI M, IPUMCHCHUC
AJI1 ITIOCTPOCHU S CeyeHH I KY6a u
HapaJjuieJCrnuIicaa. CBoiicTBa
HapajiiejenmIic1a 1 NIpu3mMbl

[TapannensHele wockocty. [pusnaku
MapaJuIeIbHOCTH JBYX IUIOCKOCTEN

35

Teopema o nmapajuieTIbBHOCTH U
C€ANMHCTBCHHOCTH IIJIOCKOCTH, HpOXOI[HHICfI
4yepe3 TOUKY, He MPUHAJICKAIYIO TaHHON
MIJIOCKOCTH U CIIEICTBUSI U3 HEE

36

CBolicTBa napajuieNIbHBIX TUIOCKOCTEN: O
MapaJuIEIbHOCTH IPSIMBIX NIEPECEUECHUS
IIpH NIEPECCUCHUH BYX MapalJICIIbHBIX
IIJIOCKOCTEMN TPEThen

37

CBoiicTBa mapayienbHbIX MJIOCKOCTEH: 00
OTpe3Kax MapasuieIbHbIX MPSAMBIX,

20




38

3aKJIIOYEHHBIX MEXAY MapajuleIbHbIMU
IJIOCKOCTSIMU; O [IEPECEUEHUH NPSMOH ©
JBYMsI TapaJIJIEIbHBIMU IJIOCKOCTSMHU

[ToBTopenue: Teopema I[udaropa na
IJIOCKOCTH

39

IToBTOpEHME: TPUTOHOMETPHUS
IIPSIMOYTOJIBHOTO TPEYTrOJIbHUKA

40

41

CoiicTBa Ky0a 1 MPSIMOYT'OJILHOTO
napajuieJIienuneaa

Breruucnenue aiuH OTPEC3KOB B Ky6e u
IpAMOYT'OJIbHOM IIapaJUICJICTIMIICIC

42

[lepneHMKyIAPHOCTD NPSIMOM U
mockocty. [Ipru3nak
MEPIEHIUKYIIIPHOCTH IIPAMOM U
IIJIOCKOCTH

43

[lepneHMKyIAPHOCTD NPSIMOM U
mockocty. [Ipn3nak
MEPIEHIUKYISIPHOCTH IIPSMOHN U
IIJIOCKOCTH

44

Teopema o CyleCTBOBaHUU U
€IMHCTBEHHOCTH MPSIMOM, IPOXOAAIIEN
4yepe3 TOUKY MPOCTPaHCTBA U
MEePIEHANKYISIPHON K TNIOCKOCTH

45

46

[ImockocTH U nepreHINKyIsIpHbIE UM
MIPSIMBIE B MHOTOI'PAaHHHUKAX

IInockoctu u NECpUCHAUKYIISIPHBIC UM
MpsAMBIC B MHOT'OI'paHHUKAX

47

[lepniennuKynsp U HAKJIOHHAS.
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[TocTpoenue neprneHIuKyispa U3 TOYKHA Ha
MPSIMYIO
[lepnienuKynsgp U HAKIOHHAS.

48 [Toctpoenue nepneHauKyIsipa U3 TOUYKU Ha
IPSIMYIO

49 TeopeMa 0 TpEX NepHeHANKYIIApax
(mpsimast 1 oOpaTHasi)

50 TeopeMa 0 TpEX NepHeHANKYIIApax
(mpsimast u oOpaTHasi)

51 Yron Mexay CKpeIUBaOIUMHUCS
IPSIMBIMU
[Touck neprneHauKyISPHBIX MPSAMBIX C

52 ITOMOUIBIO NEPIIEHIUKYISIPHBIX
IIJIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHUE
ITocTpoenue ceuenuit kyoa, Npu3Msl,

54 IIPaBWJIBHON NMUPaMUABI C IIOMOILBIO
OpPTOTOHAJILHOM NMPOEKINH
[Toctpoenue ceuenunii kyba, MpU3MBlI,

55 IIPaBWJIBHON NMUPaMUBI C IIOMOILBIO
OpPTOTOHAJILHOM NMPOEKINH
CummeTpus B IpOCTPaHCTBE

56 OTHOCHUTEINBHO MIockocTu. [lnockoctu
CUMMETpPUN B MHOTOTpaHHHKaX

57 [Ipu3Hak nepneHuKyJIIpHOCTH MPSIMON U
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUH

53 [IpaBunbHBIE MHOTOIpaHHUKU. Pacyér

paCCTOHHI/Iﬁ OT TOYKH JO IIITOCKOCTH
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59

60

[IpaBuiibHBIE MHOTOTpaHHUKH. Pacuér
PAcCTOSIHUM OT TOUKH JI0 IJIOCKOCTH

CriocoObl ONyCTUTH NEPIEHANKYISAPHL:

CUMMETpPHUS, CABUT TOYKHU IO
napaJieIbHON MPAMON

61

CaBur no HenapauienbHON IPSIMOH,
M3MEHEHUE PACCTOSHUN

62

63

64

65

KonTponbhas padora "B3aumnoe
pacIOIOKEHNE MPSIMBIX U INIOCKOCTEN B
npocrpaHcrae”

[ToBTOpEHME: Yroa MeXAy IPSIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

IloBTOpEHME: Yron Mexay
CKPELIMBAIOIIUMHUCS IPSIMBIMU B
IIPOCTPAHCTBE

FCOMeTpI/ILIGCKI/IG METO/bI BEIUHMCIICHUA

yriia MExKAy NpsAMbIMHA B MHOT'OT'PAHHHUKAX

66

67

68

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YTJIOB IBYTPAHHOTO yIiia

[lepnenaukynspusie miockoct. CBONCTBA
B3aMMHO NEPIEHAUKYISPHBIX MIIOCKOCTEHN

[Ipu3Hak nepneHaANKyJIApPHOCTH
IIJIOCKOCTEM; TeOpeMa O NMPAMOU
[IEpECEUYCHUS ABYX IUIOCKOCTEH
MIEPIEHIUKYIISIPHBIX TPEThEU IIIOCKOCTH

69

[IpssMoyTONBHBIN MapasuieaenuIe; Kyo;
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70

HU3MEPCHMUS, CBOMCTBaA IpsAMOYT'OJIBHOTO
napajjiejacnuicaa

TeopeMa 0 AuaroHajau mnmpsaMoOyroJIbHOro
napajjiejacnuieaa u CICACTBUC U3 Heé

71

CrepeomeTpuuecKue U MpUKIaaHbIe
3aJlaud, CBS3aHHBIE CO B3AMMHBIM
PACIIOJIOKCHUEM MIPAMBIX U INIOCKOCTHU

72

73

74

[ToBTOpEHME: CKpPEIIMBAIOIINECS MIPSMEIE,
napajvieJbHbIC INIOCKOCTH B CTAaHJAPTHBIX
MHOT'OTPaHHUKAX

Hapa mapauiCJIbHbIX IUIOCKOCTEH Ha
CKPCIIUMBAOIIHUXCA ITPAMBIX, PACCTOAHUC
MCKAY CKPCIIHUBAIOIUMUCSA IPAMBIMU B
IMPOCTBIX CUTYyalUIX

PaccTosnue oT TOUKH A0 TIIIIOCKOCTH,
pacCcTosIHUEC OT HpHMOﬁ J0 IIITOCKOCTH

75

Beruncnenue paccTosHUNA MEXKIY
CKPELIMBAIOIIHUMHUCS IPSIMBIMHU C
IIOMOILBIO NEPIEHAUKYIIIPHON TUNIOCKOCTH

76

TpéxrpaHHblid yroy, HepaBeHCTBA JUIS
TpexrpaHHbix yrioB. Teopema [ludaropa,
TEOPEMbI KOCHHYCOB U CHHYCOB JIJIs
TPEXTPAaHHOIO yIJia

77

78

DneMeHTHI ChepPUIEeCKON TeOMETPHH:
reojie3nYecKue JIMHUMU Ha 3emiie

KontponsHast pabota "Yrisl u
paccrosiHus"

79

Cucremaru3zanus 3HaHuM "MHOTOrpaHHHUK
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U €T0 DJIEMEHTEI"

IInpamupa. Buael nupamun. [IpaBunpHas

80 1
nupamua

31 [Ipusma. IIpssmast u HaAKIOHHAS IPU3MBI. |
IIpaBunbHas npusma

20 [Ipsmoit napamienenunes, |
MPSIMOYTOJIBHBIN Mapaienenumnes, Kyo

23 Brinyxiible MHOTOrpanHuku. Teopema |
Diinepa
Brinyxiible MHOrorpanHuku. Teopema

84 Oiinepa. [IpaBunbpHble U NOMYNIpaBUIbHBIE 1
MHOTOTPaHHUKH

85 KontponbHas padora "MHoOrorpaHHuku" 1

26 [TonsiTHe BeKTOpa HA MJIOCKOCTH U B |
IIPOCTPAHCTBE

87 CyMMa BEKTOpOB 1

88 Pa3nocTh BekTOpOB 1

89 [TpaBuno mapamienenurnena 1

90 YMHOK€EHNE BEKTOpa Ha YNCIIO0 1
Pasnoxxenue Bekropa 1o 6azucy Tpéx

91 BEKTOPOB, HE JISKAIIUX B OJHOMN 1
MJI0CKOCTH

92 CkansipHoe pou3BeJICHUE 1

93 Beruucnienue yria Mex.1y BEKTOpaMH B |
IIPOCTPAHCTBE

94 [Ipocreiimue 3aga4u ¢ BEKTOpaMu 1

95 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1
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96 [Ipocreiimune 3aga4u ¢ BEKTOpaMu 1
97 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 1
98 O00011IeHIE U CUCTEMATHU3AaIIU 3HAHUI 1
99 O000111eHIE U CUCTEMATHU3aIUs 3HAHUI 1
100 HToroBast KOHTpOJIbHAs paboTa 1
101 Hrorosas koHTpoabHas paboTa 1
102 O0o001IeHNe ¥ CHCTeMAaTH3alus 3HAHUN 1
OBILEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME
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11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
Jlara uudgposbie
Nen/m  Tema ypoka KonrTpoabubie IIpakTuueckue
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypchl

| IToBTOpenue TeMsl "KoopauHarsl BEKTOpa |

Ha MJIOCKOCTH U B MPOCTPAHCTBE"
) [ToBTopenue Temsl "CkansipHoe |

IIpOU3BEICHNE BEKTOPOB"
3 [ToBTrOpenue Temsl "Bprunciienue yria 1

MEXy BEKTOpaMH B IpOCTpaHCTBE"
4 [ToBTOpEeHMNE TeMBbI "YpaBHEHHE MTPSIMOH, |

MpoxoJsuIel yepes 1Be TOUKH"
5 VYpaBHEHHE IIIOCKOCTH, HOPMAJIb, 1

ypaBHEHHE IJIIOCKOCTH B OTPE3KaX
6 VYpaBHEHHE IIOCKOCTH, HOPMAJIb, 1

YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
7 BekropHoe npousBeneHue 1
2 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1

IIPOrpaMMUPOBAHHE
9 JInneliHble HEPABEHCTBA, JINHEWUHOE 1

IIPOrpaMMHUpPOBAaHHE
10 AHaJIUTUYECKHE METOBI pacuéra yria 1

MeX1y NPSIMbIMH B MHOT'OTPaHHUKaX
11 AHanUTHUYECKHE METO/IbI pacuéTa yria |

MCKAY IJIIOCKOCTSAMU B MHOTOT'pPaHHUKAX
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®dopmysa pacCTOSHUS OT TOUKH J10

12 IJIOCKOCTH B KOOP/AMHATaX

13 Haxoxnenue paccTossHui OT TOUKH 710
IIJIOCKOCTH B KyOe

14 HaxoxzaeHue paccTossHUI OT TOYKHU 10
IJIOCKOCTH B IPABUJILHOM MUPAMHU/IE

15 KontponbHas pabota "AHamuTudeckas
reomeTpus”

16 CeueHusi MHOTOTPaHHUKOB: CTaHJapTHBIC
MHOTOTPaHHUKHU

17 CeueHust MHOTOTPAaHHUKOB: METOJI CJIEJIOB
CeueHnsi MHOTOTPaHHUKOB: CTaHAapTHBIE

18 IJIOCKOCTH, TIePECeUeHUs MPSIMbIX U
IIJIOCKOCTEN

19 [TapannenpHble NpsIMbIE U MIJIOCKOCTH:
rapajuieJIbHbIE CEUYEHUS

20 [TapannenbHble MpsIMbIE U TUIOCKOCTH:
pacy€T OTHOLIEHUI
[TapannenpHble NpsIMbIE U MIJIOCKOCTH:

21 YTIIbI MEKY CKPEIIMBAOIIUMHUCS
MPSIMBIMA
[lepnenqukynsipHbIE TPSIMBIE U

” MJIOCKOCTH: CTaHAAPTHBIE Mapbl
MEepHIEHUKYISIPHBIX TUIOCKOCTEN U
MPSIMBIX, CAMMETPUHA MHOTOTPaHHUKOB
[TepnenguKkynsipHBIC IPSIMBIC H

23 IJIOCKOCTH: TEOPEMA O TPEX

MEePIEHIUKYIISIPAX

28




24

25

26

[lepnieniuKynspHBIE IPSIMbIE U
IIJIOCKOCTH: BBIYUCIICHUS JIJTUH B
MHOT'OTpaHHUKAX

[ToBTOpECHME: IUIOMIAIM
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JISI
TJI0IIA N, COOOPaKEHHSI TTOI00MS

[ToBTOpenue: miomanu
MHOTOYT'OJIbHUKOB, ()OPMYJIIBI JUIS
TJI0INA N, COOOPaKEHHSI TIOI00MS

27

[ToBTOpenue: onaau
MHOTOYTOJIEHUKOB, (DOPMYJIBI /ISt
TIomaaen, COoOpakeHUs OT00MS

28

29

30

[Inomany cedyeHnii MHOTOI'PaHHHUKOB:
IUIOLIa/IM TOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEeHUs MOI00US

[Inomany ceveHnii MHOTOrpaHHUKOB:
IUIOLIAIA TOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEeHUs MOI00US
KonrtponsHas pabdora "[loBTopenue:

MHOT'OTPaHHHUKH, CEUEHUS
MHOTOTPaHHUKOB"

31

O6béM Tena. O6beM IPSIMOYTOJIBHOTO
napaJulesenuesaa

32

33

3amgaun 00 yaBOEHUH Ky0a, O KBaJApaType
Ky0a; O TpUCEKIIUU yTiia

CTCpCOMeTpI/I‘-ICCKI/IC 3aJa4u, CBA3aHHBIC C

00BEMOM MPSIMOYTOJIBLHOTO
napajulesenune1a

29




HpI/IKJ'Ia,I[HBIe 3aJa4u, CBA3aHHBIC C

34 BBIUUCIIEHHEM 00BbEMa IPSIMOYTOJIBHOTO
napajuiesienuneaa

35 O06BEM TPSIMOI TPU3MBI

36 CrepeomeTpuueckue 3aJa4u, CBsI3aHHbIE C
BBIUUCIIEHEM 00BEMOB MPSMOIA TTPU3MBI

37 [Ipukiannele 3a1a4u, CBSI3aHHBIE C
00BEMOM MIPSIMOH PU3MBI
Brruncnenme 00bEMOB Te ¢ TOMOIIBIO

38 onpeaenéHHoro uurerpana. Oobpém
HAKJIOHHOH MPU3MBI
Brrauciienne 00EMOB Tell C TOMOIIBIO

39 onpenenéHHoro uaTerpaina. Oobém
MTUPAMHU/IBI

40 ®opmyna 00béMa nupamuibl. OTHOIIEHHE
00BEMOB NUpaMHJL ¢ OOIIUM YTIIOM

41 dopmyna 00béma mupamuabl. OTHOIIEHHE
00BEMOB MUPAMUJI C OOIIUM YTIIOM

4 CrepeomeTpuuecKkue 3aa4u, CBsI3aHHbBIE C
00bEMaMU HAKJIOHHOW MPU3MBbI

43 CrepeomeTpruecKue 3aa4u, CBsI3aHHBIC C
o0BEMaMK MUPaMUIbI
[Tpuknanueie 3ana4un mo Teme "OOBEMBI

44 Ten", CBI3aHHbIE C 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Ipuknagueie 3agaun mo Teme "OObEMBI

Ten", cBsi3aHHbIE ¢ 00BEMOM MTHUPAMHUIBI

30




[Ipumenenune 00bEMOB. BeruncieHue

46 pPacCTOSIHUS JI0 IITIOCKOCTH

47 Kontponbnas padota "O0bEM
MHOTOrpaHHuKa"
Hunuuapuyeckasi HOBEPXHOCTb,

48 o0pa3yroIne UIHHIPHIECKON
MMOBEPXHOCTHU

49 Munuaap. [Ipsamoit KpyroBod UIMHAP.
[Inomane MOBEpXHOCTH HUIUHAPA

50 Konunyeckast moBepxHOCTh, 00pa3yromiue
KOHMYECKOU noBepxHocTu. Konyc

51 CeueHue KOHYca TIOCKOCTBIO,
rapajuieIbHOM TNIOCKOCTH OCHOBaHUS

57 Yceuénnsplit konyc. M300paxenue
KOHYCOB M YC€UEHHBIX KOHYCOB

53 [Tnomaas 60KOBOM OBEPXHOCTH U
MIOJIHOW MTOBEPXHOCTU KOHYCa

54 [Tnomans 60KOBOI MOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTH KOHYCa
CrepeomeTpuueckue 3aau Ha

55 JIOKA3aTeJIbCTBO M BEIYMCIICHHUE,
MTOCTPOCHUEM CEUEHUH IUITUHAPA, KOHyCa
CrepeomeTpuueckue 3aauu Ha

56 JI0Ka3aTeJIbCTBO U BHIYMCIICHHE,
MOCTPOECHUEM CEYEHUH HUIUHAPA, KOHyCca

57 [Ipuknagubie 3a7a4n, CBSI3aHHBIE C

MUJIMHAPOM
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58

59

HpI/IKJ'Ia,I[HBIe 3aJa4u, CBA3aHHBIC C
MUJIMHAPOM

Cdepa u map

60

61

62

[epecedenue chepsl U miapa ¢
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBI0. Bul 1 n3o0pakeHue mapa

Ilepeceuenue ceps! 1 1apa ¢
miockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. Bua u u3obpaxxkenue mapa

VYpasuenue chepsl. [Lnomans chepsr u eé
yacTei

63

64

65

66

Cummerpus chepsl u mapa

CrepeoMeTpHUEeCKHE 3a1a4d Ha
JI0Ka3aTeIbCTBO U BHIYUCIICHHE,
CBsI3aHHBIE CO c(epoii U mapom,
MOCTPOCHUEM UX CCUCHHH MIIOCKOCTHIO

CrepeoMeTpuuecKkue 3aaun Ha
JI0Ka3aTeNIbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE cO chepoit U mapom,
MTOCTPOCHHUEM UX CEYEHMH MIIOCKOCTHIO

[TpukiagHbIe 3a1a49M, CBSI3aHHBIE CO
cdepoii u mapom

67

[ToBTOpEHME: OKPY)KHOCTH HA TIOCKOCTH,
BBIYUCIICHUS B OKPY)KHOCTI/I, CTaH)IapTHI)Ie
noxoous

68

69

Pazauunsie KOM6I/IHaHI/II/I TCJI BpalliICHUA U
MHOTI'OIrpaHHUKOB

3anauu o teme "Tena ¥ MOBEPXHOCTH
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70

BpaieHus"
3anauu o teme "Tena v MOBEPXHOCTH
BpaieHus"

71

72

73

Konrponsnas padora "Tena u
IIOBEPXHOCTHU BpaleHus"

0O06bem mummHapa. Teopema 00 00bEMe
MPSAMOTO ITUIMHAPA

Brrunciienne 00bEMOB TEJI C TOMOIIBIO

onpeaenéHHoro uurerpana. Oobém
KOHYyca

74

75

76

ITimommaan OOKOBOM U TIOTHOM
MMOBEPXHOCTH KOHYCa
CrepeomeTpHUeCKHE 3a]1a4H, CBI3aHHbBIC C

BBIUHCIICHHEM 00bEMOB IIWIIMHIPA,
KOHYyca

[Tpuknanueie 3ana4n mo Teme "OOBEMBI U
IJI0IA M TOBEpXHOCTEN Ten"

7

78

O06bEM mapa u MapoBOTO CEKTOPA.
Teopema 06 00bEMe mapa. [Tnomans
cdepol. CTepeomMeTprudecKue 3a1auu,
CBSI3aHHBIE C BEIYHCIEHUEM 00BEMOB
apa, mapoBOro CETMEHTa U IIapOBOTO
CEeKTopa

[Ipuknagueie 3agaun mo Teme "OObEMBI
Ten", cBA3aHHBIE C 00BEMOM IIapa U
wiomazabio cepsl. COOTHOIIEHUS MEXTY
TUTOIIASIMH [TOBEPXHOCTEH 1 00BEMaMu
MOJTOOHBIX TeJ
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79

[Tono6uble Tena B MpOCTPAHCTBE.
N3menenne o0nEma mpu moo0uu.
CrepeoMeTpuyecKre 3a1auu, CBSI3aHHbIE C
BBIUUCIIEHHEM 00BEMOB TeJ U IUIOMIACH
MMOBEPXHOCTEM

80

81

Kontponbnas padota "[lnomanu
MOBEPXHOCTH U O0BEMBI KPYTIIBIX T

JIBuxenust npoctpancTBa. OToOpakeHusl.

JIBm>keHust u paBeHCcTBO Guryp. O0miue
CBOICTBA ABMKEHUI

82

Buapl 1BuxkeHMI: napaiebHbII
MEPEHOC, HEHTPAJIbHAS CUMMETPUS,
3epKajibHasi CHAMMETPHS, IOBOPOT BOKPYT
MpSAMOit

83

84

85

[IpeobpazoBanus nomoodus. [psimas u
cdepa Diinepa
['eomeTpuueckue 3aaun Ha IPUMEHEHUE

JABUOKCHU S

KontponbHas pabota "BekTops! B
npocTpaHcTae”

86

O6o6mmatomiee nopropenue 11 nousruii u
MEeTOJI0B Kypca reometrpun 10—11
KJIaCCOB, CUCTEMaTH3aIlHsI 3HAHMIA:
"[TapanienbHOCTb NPSAMBIX U INIOCKOCTEN
B ITpocTpaHcTBE"

87

O6o6mmatomiee nopropenue 11 nousruii u
MeTOJI0B Kypca reomerpun 1011
KJIACCOB, CUCTEMAaTU3alUs 3HAHUI:
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88

"BekTopsl B mpocTpaHcTae"

Oo6o06maromee noBropenue 11 noHsATUH U
METOJI0B Kypca reometpun 10—11
KJIACCOB, CUCTeMAaTHU3aIl1sl 3HAHH:
"BekTopsl B mpocTpaHcTae"

89

Ob6o06maromee nosropenue 11 noHsATUH U
MeTOoJ10B Kypca reomerpuun 10-11
KJIaCCOB, CUCTEMAaTU3alUsl 3HAHUI:
"O6beM MHOTOrpaHHUKA"

90

Oo6o6maromee nmosTopenue 11 moHsTHH U
MeTOoJ10B Kypca reomerpuun 10—-11
KJIACCOB, CHCTeMAaTH3aIlns 3HAHWI:
"O6beM MHOTOTpaHHUKA"

91

Oo6o6maromee nmosTopenue 11 moHsITHH U
MeTo0B Kypca reometpun 10-11
KJIACCOB, CHCTeMAaTH3aIlns 3HAHWI:
"[Tomanu MOBEpXHOCTH U 0OBEMBI
KpyIJIbIX TEn"

92

O6o6mmatonee nopropenue 11 nonsruii u
MeTo0B Kypca reometpun 10-11
KJIACCOB, CUCTeMAaTH3aIlns 3HAHWH:
"ITnomaau MoOBepXHOCTU U 0OBEMBI
KpyIJbIX Ten"

93
94

WroroBas koHTpoJsibHAs paboTa

Hrorosas KOHTPOJIbHAA pa60Ta

95

96

[ToBTOpenue, 0600IEeHNE U
CHCTEMaTH3aINsI 3HAaHUH

HcTopus pa3BUTHS CTEPEOMETPUM KaK
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HayKH U € poJib B pa3BUTHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK

HayKH U €€ poJib B pa3BUTHU
COBPEMEHHBIX NH)XCHEPHBIX U

97

KOMITBIOTCPHBIX TEXHOJOTHH

HcTopus pa3BUTHS CTEpEOMETPHH KaK
HayKH U €€ poJib B PA3BUTHH
COBPEMEHHBIX NH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

98

Hcropus pa3BuTHs CTEPEOMETPUM KaK
HayKU U €€ pojib B Pa3BUTUHU
COBPEMCHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

99

Hcropus pa3BUTHS CTEPEOMETPHUM KaK
100 HAyKH U €€ pOJIb B Pa3BUTUHU
COBPEMEHHBIX HHKCHEPHBIX U

KOMIIBIOTCPHBIX TEXHOJIOTUI

Hcropus pa3BUTHS CTEPEOMETPUM KaK
101 HAYKH U €€ pOoJIb B pa3BUTUHU
COBPEMEHHBIX HHKEHEPHBIX U

KOMIIBIOTCPHBIX TEXHOJIOTUH

Hcropus pa3BUTHS CTEPEOMETPHUN KaK
102 HAYKH U €€ pOJIb B Pa3BUTUHU
COBPEMEHHBIX HHKCHEPHBIX U

KOMITIBKOTCPHBIX TEXHOJIOTUH

OBIIEE KOJIMYECTBO YACOB I10

102




I[TPOT'PAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbl CpeHero 001ero 0opa3oBaHusA
pe3yJbTara
7 I'eomeTpus
7.1 OrnepupoBaTh NOHATUAMU: TOUKA, IPAMAs], INIOCKOCTh
79 [IpyMeHSTh aKCMOMBI CTEPEOMETPUU U CIEACTBUS M3 HHUX IIPU PELIECHUU
' reOMETPUYECKHX 3a1a4
73 OnepupoBaThb MNOHATHAMHU: NApPAUIENbHOCTh U NEPHEHIUKYISIPHOCTH
' MPSIMBIX U MJIOCKOCTEH
74 KnaccupumupoBare B3aMMHOE PACHOJIOXKEHHE MPSIMBIX M TUIOCKOCTEH B
’ IPOCTPAHCTBE
OnepupoBaTh MOHATUSAMU: JABYI'PAaHHBIM yroJl, TpaHU JABYI'PAHHOIO YIJa,
7.5 pedpo IBYrpaHHOIO yria, JUHEWHBIN Yros JBYTpaHHOIO yIiia, IpajycHas
Mepa JBYTPaHHOIO yria
76 OnepupoBaTh MOHATUAMH: MHOTOTPAHHUK, BBITYKJIbI W HEBBIMYKJIbINA
' MHOT'OIPAaHHUK, 3JIEMEHThl MHOTOTPAHHUKA, TPABUIIbHBI MHOTOTPAaHHUK
77 Pacnio3naBaTh OCHOBHBIE BHIbl MHOTOTPAHHUKOB (MHUpamMuaa, MpU3Ma,
’ IPSMOYTOJIbHBIN Mapasienenunes, Kyo)
KnaccupunupoBaTe  MHOTOIpaHHUKM,  BBIOMpas ~ OCHOBaHUS  JJIs
7.8 KJIacCU(UKaUHU (BBITYKJIbIE U HEBBIMYKJIbIE MHOIOTPAHHUKH, NTPaBUIIbHbBIE
MHOTOTPaHHUKH, NPSMbIE U HAKJIOHHBIE PU3MBI, NTapalieIenuIeabl)
7.9 OnepupoBaTh NOHATUAMU: CEKYIAs IUIOCKOCTh, CEYEHNE MHOTOIPAaHHUKOB
710 OOBSICHIATh NPUHIUIIBI IOCTPOSHUS] CEUEHUH MHOTOTPAaHHUKOB, UCIIOJb3YS
' METOJI CIIe/IOB
Crpouth ceyeHHs] MHOTOTPAHHMKOB METOJOM  CJIE€/IOB, BBIIOJIHATh
7.11 (BBIHOCHBIE) TIJIOCKHE UYEPTEKU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (QUTYD:
BU/| CBEPXY, COOKY, CHU3Y
Pemate 3a7aun Ha HaXOXJAEHHWE T'€OMETPUUYECKUX BEJIMYMH MO oOpasiam
WIM alrOpUTMaM, MPHUMEHSSI HM3BECTHbIE aHAJIMTUYECKHE METOJbl IpHU
7.12 pELIEHUM  CTAHJAPTHBIX MAaTEMaTUYECKUX 3a7a4 Ha  BBIYKMCIICHUE
paccTosSHUN MEXIy JABYMS TOYKAMHU, OT TOYKH JI0 MPSIMOM, OT TOYKHUIO
IJIOCKOCTH, MEXAY CKPEIINBAIOIIUMUCS PSIMBIMU
Pemate 3a7aun Ha HaXOXJAEHHWE T'€OMETPUUYECKUX BEJIMYMH MO oOpasiam
7.13 WIM alrOpUTMaM, MPHUMEHSSI H3BECTHbIE aHAIMTUYECKHE METOIbl IpHU

pPEIICHUN CTAHAAPTHBIX MATCMATUUCCKHX 3aaa4 Ha BBIYHUCICHHUC YIJIOB

38




MEXY CKPELIMBAIOIIMMUCS NPSIMBIMH, MEXIY MPSAMOM M IIJIOCKOCTBIO,
MEXY IUNIOCKOCTSMH, ABYTPAHHBIX YIJIOB

Boruucnsats 00bEMBI U TIIOMIATM TOBEPXHOCTEH MHOTOTPAaHHUKOB (ITpU3Ma,

7.14 nupamMpa) ¢ MpUMEHEHUEM (OpPMYJ, BBIYUCIATH COOTHOIICHUS MEXIY
IUIOINAASIMU TTOBEPXHOCTEH, 00bEMaMu OJOOHBIX MHOTOIPaHHUKOB
715 OnepupoBaTb NOHATHAMU: CHUMMETPHUS B IIPOCTPAHCTBE, LIEHTP, OCb M
' IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUHU (PUTYpBI
W3BnekaTtb, mnpeoOpa3oBbIBaTb W HMHTEPIPETUPOBATH HH(GOPMALMIO O
7.16 IPOCTPAHCTBEHHBIX TE€OMETPUUYECKMX (PUrypax, NPpeACTaBICHHYIO Ha
4epTeKaxX U pUCYHKAX
[TpumensTh reoMeTpuueckue (GakKThl I PEUICHUS CTEPEOMETPUUYECKUX
7.17 3a/a4, MPEINONAralluX HECKOJIbKO IIAaroB PpELIEHUs, €CIH YCIOBHS
IPUMEHEHUs 3aJJaHbl B IBHOH popme
718 IIpuMeHATH HpoCTEMIIHE IPOrpaMMHBIE CpPEACTBA M DJIEKTPOHHO-
' KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a]1a4
719 [TpuBOoIUTE HpUMEpPBI MAaTEMATHYECKUX 3aKOHOMEPHOCTEW B INPUPOAEC U
' JKU3HU, PacllO3HaBaTh IPOSIBICHUE 3aKOHOB T'€OMETPUN B UCKYCCTBE
[IpyMeHsTh MONy4YEeHHbIE 3HAHUS HA MpPaKTHKE: aHAJIM3UPOBATh peajbHbIE
CUTYyalluu ¥ NPUMEHATh U3yUCHHBIE MOHITUS B MIPOLIECCE MTOMCKA PELIECHUS
MaTeMaTHYeCcKu c(HOPMYIUPOBAHHOM MPOOIEMBl, MOJICIUPOBATh PealbHbIe
7.20 CUTyallul Ha S3bIKE T'€OMETPUM, MCCIEAO0BAaTh IIOCTPOCHHBIE MOZEIU C
UCIOJIb30BAHUEM I€OMETPUYECKUX TMOHATHA U TeopeM, ammapara ajireOpsl,
pemars  NpaKkTU4YEeCKHME  3aJaud,  CBA3aHHbBIE C  HAXO0XJICHUEM
F€OMETPUUECKUX BEJIUYUH
11 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOI
NpoBEpPsieMOro .
00pa3oBaTeILHON MPOTrPaMMbl CpeIHero 001ero o0pa3zoBaHus
pe3yJbTara
6 I'eomeTpus
OnepupoBaTh NOHATHAMM: IMJIMHAPUYECKAs IMOBEPXHOCTb, OOpazyrolue
6.1 LIWIMHJIPUYECKON TOBEPXHOCTH, IWIMHAP, KOHWUYECKas IIOBEPXHOCTD,
o0pa3yronire KOHHYeCKO! MOBEPXHOCTH, KOHYC, cpeprudeckasi IOBEPXHOCTh
6.2 Pacrnio3HaBath Tena BpaeHus (IHJIMHAP, KOHYC, cdepa u map)
6.3 OOBSICHATH CIIOCOOBI MTOJTyYEHUS TeJl BpallleHUs
6.4 KnaccugunupoBars B3auMHOE pacnookeHne cepsl U MIOCKOCTH
OnepupoBaTh MOHATUSAMU: IAPOBOM CETMEHT, OCHOBaHHE CErMEHTa, BhICOTA
6.5 CErMEeHTa, IIapOBOH CIJIOI, OCHOBAHME IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO

CJ1051, IIAPOBOW CEKTOP
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6.6

Bbraucnsate 00bEMBI M IUIOMIANM  TIOBEPXHOCTEH TN  BpalleHUs,
TEOMETPUUYECKHX TEJI C MPUMEHEHHEM (POPMYIT

6.7

6.8

6.9

OnepupoBaTh MOHATHSAMH: MHOTOTPDAaHHUK, BIHUCAaHHBIH B chepy u
OTHCAHHBIN OKOJO cdepbl, cepa, BIHCAHHAS B MHOTOTPAHHUK WJIH TEIIO
BpalllCHUS

BBIYHCIATE COOTHOIICHHSI MEXKIY IIOMIAASIMH ITOBEPXHOCTEH M 00bEMaMu
IMOJOOHBIX TEI

N3o6paxarh u3zydyaemble GUTYpPBl OT PYKH U C HPUMEHEHUEM MPOCTHIX
4epTEKHBIX UHCTPYMEHTOB

6.10

BbIonHATE  (BBIHOCHBIE) IUIOCKME YEPTEKU W3 PUCYHKOB IPOCTHIX
00BEMHBIX (UTYp: BUJI CBEpXy, COOKY, CHH3Y; CTPOUTH CEUEHHUS TeIl
BpalICHUSA

6.11

6.12

6.13

W3Brekatb, WHTEPIPETHPOBATh M MPEOOPa3oBbIBaTH HHGOPMALUIO O
NPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (pUrypax, NpeACTaBICHHYIO Ha
YepTeKax U pUCyHKax

[IpumeHsTh reoMeTpuveckre (QakThl ISl PEUICHHS CTEPEOMETPHYECKHUX
3aja4, MPEAIoaraloluX HECKOJbKO IIIaroB pEIIeHUs, €CIH YCIOBUS
MPUMEHEHHUS 3a/IaHbl B IBHOU (hopme

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

6.15

BI)IHOJIH?ITI) I[efICTBHﬂ CIIOKCHU A BCKTOpOB, BBIYUTAHUA BeKTOpOB %1
YMHO)KGHI/UI BGKTOpa Ha 4YucCio, OGT)S[CHSITI), KaKNUMH CBOI71CTB3,MI/I OHUA
o0ramaoT

HpI/IMeHHTL IMMPpaBUJIO ITapaJlICJICIIUIICAa ITPH CIIOKECHUHN BEKTOPOB

6.16

OHCpHpOBaTI) MOHATHUAMMA: OCKAPTOBBI KOOPAWHATBI B IMPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOpA, PABCHCTBO BCKTOPOB, KOOPAMHATHI BEKTOPA, YIoJl
MCKAY BCKTOPAaMH, CKAJIIPHOC MPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMIUJIaHApHBIC BEKTOPBI

6.17

Haxoauth cymMMy BEKTOpPOB M MNpOM3BEJCHHE BEKTOpPa HA YHCIO, YIoj
MEXJly BEKTOpaMH, CKaJSIpHOE IPOU3BEAECHUE, PACKIIAAbIBaTh BEKTOp IIO
JIBYM HEKOJUIMHEAPHBIM BEKTOPAM

6.18

6.19

3aJIaBaTI) IIJIOCKOCTH YPABHCHHUEM B I[eKapTOBOﬁ CUCTCME KOOpAHAT

Peniate HpOCTCﬁH.IPIC reOMCTPHUYCCKUC 3ala4Yi Ha IMPUMCHCHHUEC BCKTOPHO-
KOOpAWHATHOT'O METOda

6.20

Pemrats 3a4a4u Ha JOKa3aTCJIbCTBO MAaTEMATHUYCCKUX OTHOIIEHUHA U
HaXOXIACHUEC TCOMETPHUYCCKUX BCIIMYUH I10 o6pa3uaM WM aJropuTtMam,
IMPpUMCEHAA HU3BECTHBIC METO/bI npu PEHICHUN CTaHAAPTHBIX
MAaTEMATUYCCKUX 3aJa4

6.21

6.22

[IpuMeHATh mpocTeMIIHEe MPOrpaMMHBIE CpPEACTBA M DIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IIPH PELIEHUN CTEPEOMETPUUECKUX 3a1a4
IIpuBoAUTE NpUMEpPHl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEW B IPUPOAE U

JKU3HHU, paCllO3HABATh IIPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC
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6.23

[IpuMeHATh MOJTy4YEHHBbIE 3HAHUS HA MPAKTHKE: aHATU3UPOBATH pPEalIbHBIC
CUTYalluu ¥ NMPUMEHSATh U3yUEHHbIEC TIOHATHS B MPOLECCE MOUCKA PELICHUS
MaTeMaTH4ecKu cHopMyIUpPOBaHHON MPOOIEMbl, MOAECIUPOBATH pEabHbBIE
CUTyalldd Ha S3bIKE T€OMETpPUH, HCCIEAOBAaTh MOCTPOCHHBIE MOJEIH C
HCIIOJIb30BAaHUEM T'€OMETPUUYECKUX TMOHATUN U TeopeM, armapara aiareopsl,
pemiath ~ MpPaKTHMYECKUE  3a/lauyd,  CBSI3aHHBIE C  HAXOXJICHUEM
reOMETPUUYECKUX BEJIMYUH
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IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Koxa
7

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaAHUSA

['eomeTpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpuH. Touka, mpsMmas, IJIOCKOCTh, IPOCTPAHCTBO.
[TonsiTHE 006 AKCHOMATUYECKOM ITOCTPOECHUH CTEPEOMETPUN: AKCHOMBI CTEPEOMETPUN U
CJIEJICTBUS U3 HUX

7.2

7.3

7.4

7.5

B3aumHO€ pacnoioikeHue NpsMBIX B IPOCTPAHCTBE: IEPECEKAIOLINECS, TapAJUICIbHbIE
U CKpeluBarouiyecs npsmbsle. IlapaienpHOCTP MHpSAMBIX M IJIOCKOCTEW B
IIPOCTPAHCTBE: NApAJUICIbHBIE IMPSIMbIE B IPOCTPAHCTBE, NAPALIEIBHOCTh TPEX
IPSAMBIX, MapAUICIBHOCTh MPSIMOM M IUIOCKOCTH. YTJBIC COHAIPABICHHBIMU
CTOPOHAMH, YTOJI MEXIY NPAMBIMH B IpocTpaHCTBE. [lapamienbHOCTh MIOCKOCTEH:
napajuleJbHble IUIOCKOCTH, CBOMCTBA MapajuleJbHBIX IUIOCKOCTeH. [Ipocreimmue
IPOCTPaHCTBEHHbIE (UIYpbl Ha IUIOCKOCTH: TeTpa’Jp, KyO, mapaiesnenunen,
IIOCTPOCHUE CEYECHUN

HCpHGHI{I/IKy.HﬁpHOCTB HpHMOfI N IUIOCKOCTU: NCPHCHAWUKYIISIPHBIC IIPSAMBIC B
MPOCTPAHCTBE, MPSIMbIE MapaiielbHble U MEePHEeHANKYISIPHbIE K TUIOCKOCTH, TPU3HAK
NEPIEeHIUKYIIPHOCTH MPSMOM U IMJIOCKOCTH, TEOpEMa O MPSIMOM MepHeHAUKYISIPHON
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YroJI MEXKAY MPAMON U IUIOCKOCTBIO, IBYTPaHHbBIN
yroJi, TMHEHHBINH yroa AByrpaHHoro yria. [lepneHaukyssp ¥ HaKJIOHHbBIE: PACCTOSHUE
OT TOYKH JI0 IJTIOCKOCTH, PACCTOSIHHE OT MPSIMOM JI0 TIOCKOCTH, MPOEKIUs (GUTYpPHI Ha
IJIOCKOCTh. [lepreHIMKyIIpHOCTh IJIOCKOCTEM: MPU3HAK MEPIEHIUKYISIPHOCTH ABYX
mrockocrei. Teopema o TpEX meprneHInKyIIsipax

[ToHsiTHE MHOTrOTpPaHHMKA, OCHOBHBIE DJJIEMEHTBHI MHOTOIDAaHHHMKA, BBINYKIBIE U
HEBBINYKJIbIE MHOTOIDAaHHUKH, pa3BEPTKAa MHOrOrpaHHuKa. lIpmsma: n-yrompHas
npu3Ma, TpaHU M OCHOBAHHWS NPU3MBI, MpsiMasi U HAKJIOHHAs MPHU3MbI, OOKOBas U
MOJIHAsl IOBEPXHOCTH Npu3Mbl. [lapannenenunen, npssMOyroibHbIN MapajieNenumnes] u
ero cporcrBa. [Iupammpa: n-yrospHas nNUpaMuaa, TPaHW W OCHOBAHHWE IMHPAMUIBI,
OOKOBas M MOJIHAS MOBEPXHOCTh NUPAMU[bl, MpPaBUIbHAS M YyCEUYE€HHas MUpaMHJa.
OnemMeHTHl Npu3Mbl M nupamuzabl. [IpaBWiIbHBIE MHOTOIpDaHHUKHU: TIOHATHE
IIPAaBWJIBHOTO MHOTOTPAaHHMKA, IIpaBWIbHAs I@IpU3Ma M IpaBWIbHAs INHpaMHUAA,
npaBUiIbHAs TPEYroJibHAs MUpaMKJIa U MPaBWIBHBINA TeTpasap, Kyo. IIpencraBnenue o
IPABWIBHBIX MHOTOIPDAaHHUKAax: OKTaj’ap, MAOAEKa’aAp U ukocayapyrue CeueHus
MPU3MBI U TUPAMU/IBI

CI/IMMeTpI/Iﬂ B MPOCTPAHCTBE: CUMMETPUA OTHOCUTCIIbHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.

OJIEMEHTHI CUMMCTpPUU B nupamMuaax, napauiejicnmIic1ax, IMpaBUJIbHBIX
MHOT'OI'paHHUKax

7.6

Bbruncnenue 31€eMEHTOB MHOTOIPAaHHUKOB: pEOpa, auaroHanu, yrisl. lliomans
OOKOBOM TOBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSAMOM MPU3MBI, IJIOIAAb OCHOBAHUH,

42




TeopeMa 0 OOKOBOM MOBEPXHOCTH MPSIMOi TIpu3Mbl. [1momaas 60K0BO# MOBEPXHOCTH U
MTOBEPXHOCTU MPABWIBHOW MUPAMHABI, TE€OPEMa O IUIOMIAJAN YCEUYEHHOM MHPAMMJIBIL.
[Tonsitue 06 00béMe. OOBEM NTUPaAMUIBI, TPU3MBI

7.7

[TomoGubIe Tena B mpocTpancTBe. COOTHOMICHUS MEXAY IUIOIMIAISIMU ITOBEPXHOCTEH,
00BpEMaMU TTOTOOHBIX TEI

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT CO/ieP:KAHUSA
I'eomerpus

Hunuaapudeckass MOBEPXHOCTh, 00pa3yrolue MIINHIPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MOBepXHOCTH. LlunmmuHap: ocHOBaHMA U OOKOBas MOBEPXHOCTD,
00pa3yromias ¥ OCh, IJIOMIA > OOKOBOM M MOIHON TTOBEPXHOCTH

Konunyeckasi moBepxHOCTb, 00pa3yrolie KOHUYECKOW MOBEPXHOCTH, OCh U BEpIIHHA
KOHWYecKoil moBepxHOCcTH. KOHyc: OcHOBaHME W BeplIMHA, oOpa3yromias U OcCh,
wionaab OOKOBOWM M TOJHOM MOBEPXHOCTU. YCEUEHHBI KOHYC: oOpa3ymooluue u
BBICOTA, OCHOBAHHUS U OOKOBast IOBEPXHOCTh

Cdepa u map: neHTp, paguyc, JMamerp, TUIOMAs MoBepxHOCcTH ceprl. Bzaumuoe
pacroyio)keHre cepbl U IUIOCKOCTH, KacaTelbHasi IJIOCKOCTh K cdepe, IUIOImaib

chepsl

6.4

6.5

6.6

N300pakeHue Tes BpalleHus Ha MIIOCKOCTH. Pa3BépTka nmunmHapa u KoHyca
KomOuHanuu tes BpaleHust ¥ MHOTOI'paHHUKOB. MHOTOTpaHHUK, ONMCAHHBIM OKOJIO
cdepsl, cepa, BUCaHHA B MHOTOI'PaHHMK, WJIM TEJIO BPALLICHUS

[Tonsitue 06 o0BEMe. OcHOBHBIE cBOMCTBa O00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Napaiesienunena u cieactsus u3 He€. O0BbEM IUIMHPA, KOHYCA.
O06BEéM mapa u riomazab chepbl

6.7

6.8

6.9

6.10

[Tono6uble Tena B mpocTpancTBe. COOTHOLIECHUS MEXy IUIOMIAIIMU MIOBEPXHOCTEM,
o0BEMamMM MOJOOHBIX Tel

Ceuenuss mwinHApa (MapajuiebHO M MEPHEHIUKYISIPHO OCH), CEUYEHUs KOHyca
(mapajuieIbHOE OCHOBAHUIO M IIPOXOAAIIEE Yepe3 BEPIIMHY), CEUCHHUS 11apa

Bektop Ha miockoctd M B npocTpaHCTBE. CJIOKEHME M BBIUNTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pa3noxeHue BEKTOpa IO TPEM HEKOMIIIaHAPHBIM
BekTopaM. [IpaBwiio nmapautenenunena. Pemenue 3aaad, CBsI3aHHBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

[IpsmMoyronbHas cucTeMa KOOpAWMHAT B HpocTpaHcTBe. KoopawHaTel BekTOpa.
[Ipocreiimme 3agaun B KOOpAMHATax. Yroia Mexay Bektopamu. CkanspHoe
IIPOU3BEICHUE BEKTOPOB. BbIUMCIEHUE YITIOB MEXKIAY MPSIMBIMA M IUIOCKOCTSMH.
KoopanHaTHO-BEKTOPHBIN METO/ ITPU PELIEHUN T€OMETPUUYECKUX 3a/1a4
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IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

BJIaIIGHI/Ie MCTOAaMHM [OKa3aTcCJIbCTB, AJITOpUTMaMU pPCIICHHUA 3a/ay,
yMeHue ¢GOopMyJIUpPOBaTh U ONEPUPOBATh IOHATHUAMHU: OIpPENEICHUE,
aKkcuoma, TeopeMa, CIEACTBHE, CBOICTBO, IpU3HAK, JI0KA3aTElbCTBO,
paBHOCUIIbHBIE (DOPMYIHUPOBKH; MPUMEHSATh UX; YMEHUE (POpPMYIHPOBATH
o0paTHOE M IPOTUBOIOJIOKHOE YTBEPXKJACHUE, NPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTEeMaTHUYeCKONH WHIYKIUH;
MMPOBOAWTH AOKA3aTCIbHBIC PACCYXXACHUS ITPHU PCUICHUH 3aJa4, OUCHHUBATDH
JIOTUYECKYI0  TMPaBUIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpPOBATh
MOHATHUAMU. MHOXKXCECTBO, IMOAMHOXKCECTBO, OIICpallui HaJl MHOXCCTBAMMU,
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar A
OImrucCaHusd p€ajibHBIX MPOUCCCOB U SIBJIEHUU U Ipu pCUICHUMA 3a1a4, B TOM
qHclie U3 APYTUX Y4eOHBbIX MPEIMETOB; YMEHHUE ONEPUPOBAThH MOHATHSIMHU:
rpad, cBA3HBIN rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 331aBaTh
U OMHCHIBAThH Tpadbl pa3InYHBIMU CIIOCOOAMH; MCIOIb30BaTh Tpadbl Mpu

pelIeHuH 3a1a4

YMeHue onepupoBaTh MOHSATHSIMH: HATypaJbHOE YHUCIO, LEJI0€ YHUCIO,
CTENEHb C LIEJIBIM [TOKA3aTeNIeM, KOPEHb HaTYPAJIbHOM CTENEHH, CTETIEHD C
paloHaIbHBIM IIOKA3aTeJIeM, CTENEHb C JEWCTBUTEIbHBIM MOKA3aTEIIEM,
JorapupM UucCla, CHUHYC, KOCHHYC M TaHTEHC MPOM3BOJBHOIO YHUCIA,
OCTaTOK II0 MOAYJIO, PAllMOHAJIBHOE 4YHCIIO, UPPALMOHAIBHOE YHUCIIO,
MHOKECTBAa HATypaJIbHbIX, LEJbIX, PAlUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCeN; YMEHHE UCIIONB30BaTh MPU3HAKU JETUMOCTH, HAMMEHbBIINH 00Iunit
JIenuTenb W HauMeHbliee oOuiee KpaTHoe, ainroputMm EBkianaa npu
pELIEHNN 3a/1a4; 3HAKOMCTBO C Pa3JINYHBIMU MO3ULHOHHBIMU CHCTEMaMU
CUMCJICHUS; YMEHUE BBITIOJIHAThH BBIUMCIICHUE 3HAUYEHUH U peoOpa3oBaHus
BBIp@KEHUI CO CTemeHsMH M Jorapupmamu, npeoOpa3oBaHus APOOHO-
palMoHaJIbHBIX  BBIPDAKEHUH; yMEHUE  ONEpUpOBaTh  IMOHATUSMHU:

nociaea0BaTCIabHOCTD, apI/I(I)MCTI/I‘-ICCKaH nporpeccust, IreoMETpUYICCKad
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nporpeccusi, OeCKOHEYHO yObIBaroIlass reoMeTpudeckas MpOTrpeccHs;
YMEHME 3a/laBaTh I10CJIEJOBATEIbHOCTH, B TOM UYHCJIE C IIOMOIIBIO
PEKYPPEHTHBIX (OPMYJ; YMEHHUE ONEPUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUICEKCHBIE YHCIA, MOAYJAb U apryMEHT
KOMIUIEKCHOTO ~ 4yucia, ¢opMa  3aluCH  KOMIUIEKCHBIX  YHCEN
(reomeTpuyeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeETh
MPOU3BOJIUTH apU(PMETHYECKUE JEHCTBUS C KOMIUIEKCHBIMH YHCIAMU;
MPUBOAUTH MPUMEPHI UCIOIB30BaHUSI KOMIUIEKCHBIX YUCEN; ONEPUPOBATH
NOHATUSMU:  MaTpuna 2X2  u  3%3, onpeienuTeab  MaTpUIbI,

T eOMeTpI/IlIGCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMmenune ONCpHUpOBaTh MNOHATHUAMH: pPALUOHAIBHBLIC, HPPALNUOHAJIBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, HOFaqu)MquCKI/Ie, TPUTOHOMCETPHUYCCKHC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTEMbI; YMCHHUC OIICpHUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXIACCTBCHHOC Hp606p330BaHI/Ie, YpaBHCHHC,
HCPAaBCHCTBO, CHUCTEMA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUIIBHOCTH
ypaBHeHPIﬁ, HCpPaBCHCTB W CUCTEM; YMCHHUC PpCHIATb YpPAaBHCHUA,
HCPAaBCHCTBA M CUCTEMBI C IIOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHHUA, HEPABCHCTBA W CHCTCMBI C IIAapaMCTPOM; IMPUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI IAJId PCHICHHUA MATCMAaTHUYCCKHUX

3aJlad 1 3aaa4 U3 pa3JINIHbIX obnacrei HAayYKHU U pCaHLHOfI KHU3HHU

YMeHue omnepupoBaTh MOHATHAMM: (DyHKIMS, YETHOCTh (YHKIMH,
NePUOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
GbyHKIMH, KCTpeMyM (yHKIMH, HauOojblllee U HaUMEHbIIEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXKYTKE, HENpepbIBHAS (YHKIUSA, aCUMIITOTHI rpaduka
GbyHKLMHU, TepBas U BTOpas MPOM3BOAHAS (DYHKIMM, T€OMETPUUECKUN U
¢u3nyecKuil CMBICII TMPOU3BOAHOM, NEpBOOOpa3Has, ONpPEIeTIEHHbIN
MHTErpal; YMEHHME HaXOAWThb AaCHUMITOTHI Tpaduka (QYHKUIUH; yMEHHE
BBIUMCIATH  NPOM3BOJAHBIE  CYMMBI, TMPOM3BEICHHUS, YAacTHOIO U
KOMIO3UIUN (YHKIMH, HAaXOAUTh ypaBHEHHE KacaTelIbHOW K rpaduky
GyHKIMM; YMEHHE HaxOJUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIHI;
YMEHHUE HCIONB30BaTh MPOU3BOJIHYIO Ui HCCIeNOBaHUA (YHKIHH,
HaXOJUTh HaAuOOJIbIIMNE U HAUMEHbIIWE 3HAueHUs QYHKIHH; CTPOUTh
rpa¢uKd MHOTOYJIEHOB C HCIIOJIb30BaHUEM arapaTa MaTeMaTH4ecKoro
aHaIM3a; MPUMEHSTh MPOU3BOAHYIO ISl HAXOXICHHUS HAWIydlIero

pelmicHusd B MNPUKIAAHBIX, B TOM YHCIIC COHHUAJIBHO-3KOHOMHUYCCKHUX U
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(bU3MYEeCKUX 3a/lavax; HAXOJUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO
I/IHTeI‘paJIa; HpI/IBOI[I/ITL HpI/IMepBI MaTeMaTHU4YCCKOIo MOI[CJII/IpOBaHI/ISI C

OMOIIbI0 Au(depeHITnaTbHBIX YPaBHCHUI

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIMU, oOpaTHas QYHKITUSA,
KOMIO3UIUS (DYHKIMHA, JMHEHHAas (QYHKUUSA, KBaapaTW4yHas QYyHKIUS,
pauMoHanbHass (QYHKLUS, CTENeHHass (QYHKLUUS, TPUTOHOMETPUYECKHE
¢yHKuMu, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIMH, MOKa3aTeNlbHAs U
aorapupmuueckass (QyHKIHMH; YMEHUE CTPOUTh TIpapUKH H3yYEHHBIX
(GyHKUMH,  BBIIONHATH  HpeoOpa3oBaHus  rpadukoB  (QyHKUUH,
UCMOJb30BaTh Tpa(UKK U1 U3y4eHHs NPOLECCOB M 3aBHUCUMOCTEH, MpH
pelIeHnH 33734y W3 JAPYrHX Y4eOHBIX NPEIMETOB W 3a/1ady U3 pealbHOU
KU3HHM; BbIpakaThb (OpMyJaMH 3aBUCHUMOCTH MEX1Yy BEJIWYMHAMU;
UCTIOJIB30BaTh CBOMCTBA M TpaduKu (YHKIUH Ui pelIeHus ypaBHEHHUH,
HEpaBEHCTB M 3aJad C [apaMeTpamMH; H300pa)xkaTb Ha KOOPIMHATHOM

IIJIOCKOCTH MHOKECTBA PELICHU! YPAaBHEHM, HEPABEHCTB U UX CHUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud Pa3HbIX TUIIOB (B TOM YHUCIE Ha
IPOLIEHTHI, JA0JIM M YacTH, Ha JIBWXKEHHE, paboTy, CTOUMOCTb TOBapoOB U
YCIIyT, HaJIOTH, 33/1a4i M3 00JacTH yIpaBJIEHUS JTUYHBIMH M CEMEHHBIMU
(dbuHaHCAMM); COCTaBJIATh BBIPAXKEHUS, YpPaBHEHMs, HEPAaBEHCTBA M HX
CHUCTEMBI IIO YCJIOBHIO 3aJa4dd, HCCIENOBATH IIOIYYEHHOE pELICHUE U
OLIEHUBATh MPaBJONOAOOHOCTh pPE3ylbTAaTOB; YMEHHE MOJEIUPOBAThH
peanbHbBlE CUTyallMM Ha S3bIKE MAaTEMAaTHKH; COCTaBISATH BBIPAKEHHS,
YpaBHEHUs1, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJ1a4H, UCCIIEN0BATh
IIOCTPOCHHBIE ~ MOJIEJIM C  HCIOJb30BAHMEM  ammapara  anreopsl,

MHTEPIPETHPOBATH NOTYUECHHBIH pe3ynbTaT

YMeHue onepupoBarh MOHATUSMU: CpelHee apupMeTHUecKoe, MeAHaHa,
HauOoJplllee U HaUMMEHbIlIee 3HAUEHUs, pa3Max, AUCIEpCus, CTaHAapTHOE
OTKJIOHEHHE YHCIIOBOTO Ha0Opa; yMEHUE W3BJIEKaTh, UHTEPIPETUPOBATH
uHpOpMalKIo, MPEJCTaBICHHYIO B Ta0iMLax, Ha AMarpammax, rpadukax,
OTpaKaroIllyl0 CBOWCTBA peallbHbIX IMPOIECCOB U SBJIECHUH; MPEACTABIATh
UHPOpPMALIMIO C TOMOIIbIO TabaMIl W  JAuMarpaMM; HCCIElI0BaTh
CTaTHUCTUYECKUE JlaHHBlE, B TOM YHCJIE C MpPUMEHEHUEM TIpaduuecKux
METO/IOB U AJIEKTPOHHBIX CPEJCTB; rpaUuecKu HCCIe10BaTh COBMECTHbIE

HaOJIFOJICHUS C TIOMOIIBIO TUarpaMM pacCeUBaHUs 1 JTMHEHHOW perpeccun

YMeHne onepupoBaTh MOHATHAMH: CIyYalHBIA OIBIT W CIy4alHOE
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10

COOBITHE, BEPOSTHOCTh CIYY4allHOTO COOBITHS; yMEHHE BBIYHCIATH
BEPOSTHOCTh C HCIIOIB30BAaHUEM TpapUyecKuxX METOJ0B; IMPUMEHSThH
(GOpMyIIBI CIIOKEHHS W YMHOXCHHUS BEPOATHOCTEH, (OpPMYIy IOIHON
BEPOSATHOCTH, Gopmyny bepHymnn, komOuHaTOpHBIE (aKTHl U (POPMYIIBI;
OLICHUBATh BEPOATHOCTH pPEATbHBIX COOBITUH; YMEHHE OIEpUPOBATH
NOHATUSMH:  CllydaiiHas BEJIMYMHA, pAacCHpelesieHHe BEPOSTHOCTEH,
MaTeMaTU4eCcKoe OXXKUAAaHUe, TUCIEPCUs M CTaHAApPTHOE OTKJIOHEHHE
CIlyualiHOW  BENWYMHBI, (QYHKIMHA pPACOpeAeNeHHs W  IUIOTHOCTH
PaBHOMEPHOTO, IMOKA3aTEIbHOTO U HOPMAJILHOTO paclpeaeIeHuil; yMeHne
HCTIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACIpEACICHUN A pelieHus 3a/ad;
3HAKOMCTBO C TOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOUYHBIX
UCCIIC/IOBAHMIA; YMEHHE TPUBOJIUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OONMBIIMX 4YHCENT B TPUPOTHBIX W OOIIECTBEHHBIX SBICHHUSAX; YMCHHE
OTIEPHPOBATH TOHATUSMHU: COYETAHUE, NMEPECTAHOBKA, YHCIIO COYCTAHUH,
YHUCIO  TEPeCcCTaHOBOK; OuHOM  HproTOHA; yMeHHE  NPUMEHSTh
KOMOMHATOpHBIE (aKThl U PACCYKACHUS U PEIICHUs 3a7ad; OLCHUBAThH
BEPOSITHOCTH PEaJIbHBIX COOBITHI; COCTABIATH BEPOSTHOCTHYIO MOJENb U

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMmenue onepupoBaTh MOHATHUAMM: TOYKA, MpsMas, I[UIOCKOCTb,
MIPOCTPAHCTBO, OTPE3O0K, JIy4, BEJIMYHUHA yIia, IJIOCKUN YIroJl, IBYIPaHHbIN
YIoJI, TPEXTPaHHBIN YTOJI, CKPEIIMBAKOIIMECS MPSAMBIE, MAPATIIETbHOCTD U
MEPIECHAUKYIISIPHOCTD MPSAMBIX U IUIOCKOCTEH, YroJl MEXAY IPSIMBIMU,
Yrojl MEXAYy MpsIMOM H TUIOCKOCTBIO, Yrod MEXIy IUJIOCKOCTAMHU,
pacCTOSHUE OT TOYKM [0 IUIOCKOCTH, PACCTOSHUE MEXKIAY MPSIMBbIMU,
pacCTOAHUE MEXAY IJIOCKOCTSIMHU; YMEHHE HCIIOJb30BaTh MPU PEIICHUU
3a1a4 u3ydeHHbIe (DAKThl U TEOPEMBI IMJIAHUMETPUU; YMEHHE OIEHUBATH
pasMepbl OOBEKTOB OKPYXAIOIIEr0 MHpA; CTPOUTH MaTEeMaTHYECKHE
MOJEIN C IOMOLIBIO TEOMETPUYECKUX IIOHITUM U BEJIUYMH, pEIIATh

CBA3aHHBIC C HUMHU IMPAKTUYCCKUC 3a1a4n

YMeHue omnepupoBaTh MOHATHUSAMU: IUIOLWIAAb (QUIYpPbI, 00BEM (GUTYPHI,
MHOTOTPaHHUK, MPAaBUJIbHBI MHOTOTPAaHHHUK, CEYEHHUE MHOIOI'DAaHHUKA,
KyO, mNapajuienenumnesa, Mpu3Ma, NOUpaMuaa, (urypa M MOBEPXHOCTh
BpallleHus, LWIMHIpP, KOHyc, map, cdepa, miomans chepsl, IUIOmaib
MOBEPXHOCTU MHUPaMHIbI, NPU3MBI, KOHYyCa, LWIMHIpa, O0bEM KyOa,

NpAMOYTOJIBHOT'O IMapaUICIICTIMIICAd, HHPpaMUIbI, IIPU3MbI, NUJIUHApPA,
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KOHYyCa, Il1apa, pa3BépTKa NMOBEPXHOCTH, CEYEHHUS KOHyca M LUIUHAPA,
[apajuleJIbHblE OCH WJIM OCHOBAHMIO, CEUEHHE Ilapa, IIJIOCKOCTb,
Kacaromasicss chepbl, HWIMHIpPA, KOHYCa; YMEHHUE CTPOUTh CEueHHue
MHOTOTpaHHHKa, W300pakaTh MHOTOTPAaHHHUKH, (PUTYPHI U TOBEPXHOCTHU
BpalCHUs, UX CEUEHHUs, B TOM YHCJIE C IOMOILIBIO 3JIEKTPOHHBIX CPEICTB;
yYMEHHUE TMPHUMEHATh CBOMCTBA T€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynupoBaTh ONpeAeNaeHUs U3ydaeMbIX (PUTyp, BBIABUTATH THIIOTE3bI O
CBOWMCTBAaX M TMpPH3HAKaX TI'€OMETPHUYECKUX (HUTyp, OOOCHOBBIBATH HIIU
OmpoBepraTh HX; YyMEHHE NPOBOAUTH KiaccHpUKanuioo GuUryp Imo
pa3NMYHBIM TPU3HAKaM, BBIIOJIHATh HEOOXOAMMBIE OTOJIHUTEIbHBIC

IMOCTPOCHUMA

11

YMeHue onepupoBaTh TMOHATHSIMH: JBUKEHHE B  IPOCTPAHCTBE,
MapajuIeIbHBIA TIEPEHOC, CUMMETPHSI Ha TUIOCKOCTH W B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00US, TMOAOOHBIE (UTYPH; YMEHHE
pacro3HaBaTh paBHBIC U IMOJOO0HBIC (UTYPHI, B TOM YHCJIEC B MPHPOJE,
UCKYCCTBE, apXUTEKTYpE; UCIOIb30BaTh IT€OMETPUICCKHE OTHOIICHUS TIPH
pEIICHUN 3aJla4; HAaXOJUTh TCOMETPHUYSCKHE BEIMYMHBI (IUIHMHA, YTOJI,
IoIaab, 00BEM) IPU PEHICHUH 33134 U3 IPYTUX YYCOHBIX MPEIMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIUUCISITH T€OMETPUYCCKUE BEITMYHUHBI
(MHA, yroj, IUIOMIAJb, OOBEM, IUIONIAJb TOBEPXHOCTH), HCHOJIB3YS
W3YYCHHBIE (OPMYJBI M METOABI, B TOM YHCJE: IUIONAJb TOBEPXHOCTH
MUpaMUIbl, TPU3MBI, KOHYyCa, HWIMHIpPA, MJouanb cdepsl; 00bEM Kyoda,
MPSIMOYTOJIBHOTO  TIApaJUIeNICIUIeIa, TUPAMUIbI, TPU3MBI, ITHIMHJIPA,

KOHYCa, l1apa; YMCHHUEC HAXOAUTb OTHOLICHNC 00BEMOB HOI[O6HBIX (1)I/Il"yp

12

13

YMmenue ONCpUPOBATh NOHATUAMU: MIPAMOYT'OJIbHAA CHUCTCMa KOOPJAUWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAHMHATBI BEKTOpa, CyMMa BCKTOPOB,
MPOU3BCACHUC BCKTOpAa Ha YHCJIO, Pa3JIOKCHUC BCKTOpa II0 6a3I/ICY,
CKaJIIpHOC IMPOM3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, YIOoJd MCKIAY
BCKTOpaMHu; YMCHUC HCIIOJIb30BATb BeKTOpHHﬁ u KOOpI[I/IHaTHLII\/’I MCTOA

JJI pEHICHUA TCOMECTPHUICCKUX 3ada4 U 3a1a4 APpYTUX y‘-Ie6HI)IX npeaMEToOB

YMeHue BLI6I/IpaTL HO)IXOI[}IIJ_II/Iﬁ MCTOA AJId PCIICHUA 3a/la4r; IOHUMaHHC
3HAYUMOCTH MATEMATHUKH B HU3Y4YCHHU MPHUPOAHBIX U O6HI€CTB€HHI)IX
nponeccoB u HBHCHHﬁ; YMCHHUC pacCiio3HaBaThb IIPOSBJICHUC 3aKOHOB
MAaTEMATUKH B UCKYCCTBE, YMCHHUEC IMPUBOJUTH IMPUMCEPBI MAaTEMATHUICCKHUX

OTKPBITUM POCCUICKON U MUPOBOW MAaTeMaTUYECKOU HAyKH
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INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

Koxa

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

Yucna 1 BEIUUCIIEHUSA

1.1 Harypanbnsle u nensle yucina. [Ipu3Haky 1eIMMOCTH LENbIX YUCET
12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' 0OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HATypaJbHOW cTereHH. J[eHCTBUs ¢ apupMeTHIeCKUMHU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU
L4 Crenens ¢ nensiM nokaszareneM. CTelneHs ¢ pallMOHaIbHBIM MoKa3areneM. CBoiicTBa
' CTETEeHU
L5 CuHyC, KOCMHYC M TaHI'€HC YMHCJIOBOI'O apryMeHTa. ApKCHUHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecaTuyHble U HaTypaJlbHbIE JOrapHUPMbI
JeiictBuTtenpHbple uyncina. ApupMeTHyeckue onepauud C  JIeHCTBUTENIbHBIMU
1.7 yuciaamu. [IpuGnuxkéHHble BBIYMCICHUS, IPaBUJla OKPYTJICHUS, IPUKHUIKA U OLEHKa
pe3yJibTaTa BEIYMCIECHUN
1.8 [Ipeo6pa3oBanue BbIpakeHUN
1.9 KommnekcHeie uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 Ilenbie U qPOOHO-PAIMOHAIBHBIC YPABHEHUSI
2.2 HppannonaibHbIC ypaBHEHUS
2.3 TpuroHomerpuieckue ypaBHEHUs
24 [Toka3zarenbHble U TorapupMUUIecKre ypaBHEHUs
2.5 Llenbie U 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA
2.6 HppannoHaibHble HEpaBEeHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapuPpMUUECKIE HEPABEHCTBA
2.8 Tpuronomerpuieckue HepaBEHCTBA
2.9 CucTembl 1 COBOKYITHOCTH YPaBHEHUI W HEPABEHCTB
2.10 YpaBHEHHsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpaMu
2.11 Martpuia cucteMsl JMHEHHBIX ypaBHEeHUH. OnpeaenuTens MaTpULIb
3 OyHKIMH U TpaduKu
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Oynkuus, cnocodbl 3amanus ¢yHkuuu. ['padux ¢yHkuuu. B3aunmuo oOpaTHbIE

> ¢yukuuu. YétHeie 1 HeuéTHBIe pyHKIMU. [lepuognueckue GpyHKINHI
OO6nacTp ompeneneHuss M MHOXKECTBO 3HadeHMd ¢yHkuuu. Hymn ¢yHKumm.
39 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' Makcumymbl U MHUHUMYMBl QyHKIuH. Haumbonbliee m HauMeHblee 3HAUYCHHE
(GYHKIMH Ha TPOMEXKYTKE
13 CreneHHass GYHKIMS C HaTypalbHBIM M II€JBbIM MOKaszareneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS 1-0i CTETIEHU
34 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [Noxa3zaTtenbHast u norapudmudeckas GyHKIMH, UX CBOWCTBA U TPaPUKU
16 Touku paspeiBa. AcuMmMnToThl rpadukoB ¢yHknmii. CBolicTBa  (YHKUIHUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocimenoBaTeabHOCTH, CIOCOOBI 3aaHUs IOCIEI0BATENLHOCTEN
3.8 Apudmerndeckas 1 reomeTpudeckas nporpeccuu. @opmysa CI0KHBIX IPOIIEHTOB
4 Hauvana MmaTemaTtnieckoro ananmsa
4.1 [TpousBoanas pynkunu. [Ipon3BoaHbIE 7IeMEHTAPHBIX (YHKIIMI
[IlpumeHeHre TPOM3BOAHOW K HCCIIEOBAHUIO (YHKIMA Ha MOHOTOHHOCTh H
4.2 9KCTpeMyMbl. HaxoxkaeHne HauOOIbIIero U HAUMEHBIEro 3HA4YeHUs (QYHKIMH Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, orepaiuu HajJ MHOKecTBamMu. J{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OmnucartenbHas CTAaTUCTHKA
6.2 BeposiTHOCTB
6.3 KomOunaTtopuka
7 I'eomerpust
7.1 @durypsr Ha IIOCKOCTH
72 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena v MOBEPXHOCTH BpAIICHUS
7.5 KoopauHnats! 1 BEKTOPHI

50




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVI1 YYEHUKA

['eometpus,yrnyonennoro ypoBus 10-11 kmace, JI. C. Aranacsiv, B. @.

byty3os, C. b Kanomriies u ap, [Ipocsemenue, 2019-287 c.

METOANUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HNHTEPHET
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