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HHOACHUTEJBHASA 3AIINCKA

['eomeTpus sBIsSETCS OMHUM M3 0a30BBIX KypCcOB Ha YPOBHE CpPEIHETO
obmero oOpa3oBaHHMs, TaK Kak OO0ECIeunBaeT BO3MOXKHOCTh H3yUCHUS
TUCIMIUIAH ~ €CTeCTBEHHO-HAyYHOW  HAMpaBJIEHHOCTH W TPEAMETOB
rYMaHUTApHOTO IUKJIa. [I0CKOIBKY JTorudeckoe MbIUIeHHEe, GOpMUPYEMOE TTPU
U3yUYCHUH  OOYyYaIOIIMMHCA  TOHSATHHHBIX  OCHOB  T'COMETPHH,  IpHU
JI0Ka3aTeIbCTBE TEOPEM U TIOCTPOSHHUH IIETIOYKH JIOTUYECKUX YTBEPKICHUHN MPH
pEIICHNY TEOMETPHUSCKHUX 33]1a4, YMEHHUE BBIJIBUTATh U OMPOBEPraTh TUIIOTE3bI
HETIOCPEICTBEHHO WCIOJB3YIOTCS MPH PEIICHUU 33/1a4 €CTECTBEHHO-HAYYHOTO
[IUKJIa, B YaCTHOCTH (PU3NICCKUX 3a]1ad.

Ilenp ocBoeHWs TporpamMmbl  ydueOHOTO Kypca «l'eomerpus» Ha
yIIyOJIEHHOM  ypOBHE —  pPa3BUTHEC HMHAWBHIYAJTbHBIX  CIIOCOOHOCTEH
oOydaromuxcsi TpU HM3yYECHUH TEOMETPHH, KaK COCTABIISIONICH MpPEeIMETHON
obnactu «MaremaTtnka U uUH(OpMaTHKa» dYepe3 oOecreueHue BO3MOXKHOCTH
NpPUOOPETEHHUST U UCIOJIb30BaHUsl Oojiee TIyOOKHUX MeOMETPUYECKUX 3HAHUU U
JNEUCTBUN, CHEIU(PUYHBIX TEOMETPUHU, M HEOOXOAUMBIX [UJISl YCIHEIIHOTO
npodeccoHanbHOTO  00pa3oBaHUs,  CBSI3AHHOTO € HCIOJb30BAHUEM
MaTeMaTHKH.

[IpuopureTHbIMU 3aa4aMu Kypca T€OMETPUHM Ha YIIIyOJIEHHOM YpPOBHE,
PACHIMPSIONIMMU U YCUIUBAIOIIUMH Kypc 0a30BOT0 YPOBHSI, SBIISIFOTCS:

pacHIMpeHne MPEACTABICHUSI O TEOMETPUH KaK 4acTH MUPOBOU KYJIbTYpPHI
1 GOpMHUPOBAHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPUH C OKPYKAIOIIUM MUPOM;

dbopMHpoOBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (GUTYpax Kak O
BOKHEUIITNX MaTEMaTUYECKUX MOJIEISNX, MO3BOJISIONIUX OMUCHIBATH U U3Yy4aTh
pa3Hble SIBIICHUSA OKPYXKAIOIIEr0 MHUpa, 3HAHWE MOHSATUHHOTO amnmapara Io
pazneny «CrepeomeTpusi» yueOHOTO Kypca reoMeTpHH;

dbopMupoBaHWEe  yMEHUS  BIQJeTh  OCHOBHBIMH  TMOHATUSIMH O
IPOCTPAHCTBEHHBIX (PUTYpaxX U UX OCHOBHBIMU CBOWMCTBAMH, 3HAHHUE TEOPEM,
dbopMyn U yMEHHUE MX NMPUMEHSTh, YMEHUS JI0KA3bIBATh TEOPEMbI M HAXOJUTh
HECTaHJapTHBIE CIIOCOOBI PEIICHUS 3a/1aY;

dbopMHpoBaHWE YMEHHUS pACIO3HABaTh Ha 4YEpPTekKax, MOJEIIX U B
pealbHOM MHUPE MHOTOTPAHHMKHM U Tella BpaAIlIeHHs, KOHCTPYHPOBATh
T€OMETPUYECKUE MOJICIIH;

dbopmupoBaHue MOHUMAaHUS BO3MOKHOCTH aKCHOMAaTHUYECKOTO
MIOCTPOCHUSI MaTeMaTHYECKUX Teopuil, (OPMHPOBAHHE TIOHHUMAHUS POJIH
AKCHMOMATHKH MPHU TPOBEJICHUH PACCYKICHUN;

dbopMHUpOBaHKE YMEHHS BJIaJIETh METOJIaMU JIOKA3aTEeIbCTB U AITOPUTMOB
pelIeHHs, yMEHUSI UX MPUMEHSTh, IPOBOJUTH JTOKA3aTEeIIbHBIC PACCYKICHHS B
XOJIe PEIICHHS CTePEOMETPUYECKUX 3a7ady M 3a7a4 C M[PAKTHUYECKUM
cojepxkaHueM,  (opMHpOBaHME  TIPEJACTABICHHS O  HEOOXOJUMOCTH
JI0KA3aTelIbCTB TMPU OOOCHOBAaHMM MAaTEeMAaTHYECKUX YTBEPKIACHHUM U POJIHU
AKCMOMATHKH B TIPOBEJICHUH JICTYKTUBHBIX PACCYXKICHUMH;

pPa3BUTHE W COBEPIICHCTBOBAHWE WHTEIUICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEH oOy4Jarommxcs, MMO3HABATEIILHON aAKTUBHOCTH,
MCCIIEIOBATENbCKUX YMEHUN, KPUTUIHOCTH MBIIIICHUS, UHTEPECA K U3yUCHHUIO
T€OMETPHH;

dbopmupoBanue GyHKIIMOHATBHOM TPaMOTHOCTH, pEIEeBaHTHOM
T€OMETPUU: YMEHHS PaClo3HABAaTh MPOSBICHHUS TEOMETPUUYECKUX TTOHATHIA,
00BEKTOB W 3aKOHOMEPHOCTEH B PEATbHBIX >XKU3HEHHBIX CUTYaIUSX WU TIPH
M3YYEHUW JIPYTUX YYEOHBIX TMPEIMETOB, TMPOSBICHUS 3aBUCHUMOCTCH U



3aKOHOMEPHOCTEH, MOJACIUPOBAHUS pEATbHBIX CUTYyallud, HCCIEI0OBaHUS
MOCTPOEHHBIX MOJIeICH, MHTEPIPETALIUU MTOJTYYCHHBIX PE3yJIbTATOB.

OCHOBHBIMH COJIepKAaTEeIIbHBIMU JIMHUSIMUA y4eOHOTO Kypca «l'eomeTpusi»
B 10-11 kmaccax sBisitorcsi: «lIpsiMble W TIJIOCKOCTM B IPOCTPAHCTBER,
«MHororpannukn», «Tenma BpameHusi», «BekTopsl ©  KOOpAMHATHI B
IPOCTPAHCTBE», «JIBUKEHUS B IPOCTPAHCTBEY.

CdopmymupoBannoe Bo ®PI'OC COO TpeboBaHHMEe «yMETh ONEPUPOBATH
HOHATUSIMUY», PEIEBAHTHBIMU I'€OMETPUU Ha YriyOJIEHHOM ypOBHE O0y4YeHHUS B
10-11 xnaccax, OTHOCUTCS KO BCEM COJIEP>KATENIbHBIM JIMHUAM Y4eOHOTO Kypca,
a (¢GopMHpOBaHHE JIOTHYECKUX YMEHUU pachpelensieTcsi He TOJbKO II0
colepKaTeNbHbIM JIMHUAM, HO HW 1o rojam oOydeHusi. CoaepkaHue
o0pa3oBaHMs, COOTBETCTBYIOIIEE TNPEAMETHBIM pe3yJbTaTaM OCBOCHHS
®denepanbHOil paboueil MporpaMMbl, paclpeAesi€HHbIM IO TojaM OOy4eHHS,
CTPYKTYPUPOBAaHO  TakuM  oOpa3oM, 4YTOObBI KO BCEM  OCHOBHBIM,
IPUHIIMIHAIBHBIM BOIIPOCcaM OOydaroIrecs: o0pallaiuch HEOJHOKPATHO. ITO
MO3BOJIIET OPraHU30BaTh OBJAJCHUE TEOMETPUUYECKUMHU TMOHATHSIMU H
HABBIKAMH TIOCJIEIOBATEIbHO M TOCTYIATEIbHO, C COOJIIOJICHUEM MPHUHIIUIA
IPEEeMCTBEHHOCTH, a HOBbIE 3HAHUS BKIIOYaTh B OOIIYI0O CHUCTEMY
F€OMETPUYECKUX MPEACTaBICHUN OO0yYaronuxcs, paciupsiss U yriyouss ee,
o0pa3zyst MpOoYHbIE MHO>KECTBEHHbIE CBA3H.

[lepexos K U3y4EHUIO TEOMETPUHU Ha YTIyOJIEHHOM YPOBHE MO3BOJISET:

co3gath ycinoBus Ui guddepeHnuanuu  0Oy4eHHs, TOCTPOCHUS
UHIUBUYAJbHBIX 00pa30BaTENbHBIX MPOrpaMM, OOECIICUUTh YIIyOJIEHHOE
U3Y4YCHHE T€OMETPHUH KaK COCTaBIIsioIIeH yueOHoro npenmera «MaTemaTukay;

MOJITOTOBUTH OOYYAIOIUXCS K TPOJOJDKEHUIO M3YYEHUSI MAaTEMaTUKH C
yué€ToM BbIOOpa Oyayrmieil mpodeccun, odecrednBas MPeeMCTBEHHOCTh MEXKTY
001muM 1 poeccuoHaIbHBIM 00pa30BaHUEM.

Ha wmsyuenue ydeOHOro kypca «l'eomerpusi» Ha yriiyOJIEHHOM YpOBHE
otBoauTcs 204 gaca: B 10 kimacce — 102 gaca (3 gaca B Hemenio), B 11 kitacce —
102 yaca (3 yaca B HEJIETIO).



COIEPKAHUE OBYYEHUA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHS cTepeoMeTpuu. Touka, mnOpsmas, IJIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCMOMATMYECKOM IMOCTPOCHHH CTEPEOMETPUM:
AKCUOMBI CTEPEOMETPUH U CIICJICTBUS U3 HUX.

B3anmHoe pacrnosiokeHHe NpsIMBIX B NPOCTPAHCTBE: IEPECEKAOUIUECH,
napajielibHble W CKpelMBaroniuecs mnpsmele. [Ipu3Hakum CKpemuBarommuxcs
npsaMbiXx. [lapaiiensHOCTP THPsAMBIX W IUIOCKOCTEH B MPOCTPAHCTBE:
napajiesibHble TpPSMBIE B TNPOCTPAHCTBE, MAPAIIIETBHOCTh TPEX NPSIMBIX,
NapajuieIbHOCTh NPSAMOM M IUIOCKOCTH. [lapamnenbHoe W LEHTpaJbHOE
IPOEKTUpOBaHUEe, n300paxenue Guryp. OCHOBHBIE CBOWMCTBA MapajuieIbHOTO
npoekTupoBanus. M3o0paxkenue ¢uryp B MapaiebHON MPOEKIUU. YTIbI C
COHAIIPABJICHHBIMU CTOPOHAMM, YrOojJ MEXAY NpsIMBIMU B IPOCTPAHCTBE.
[TapajuiennbHOCTh  IUIOCKOCTEW:  MAapaJUleNIbHBIE  IUIOCKOCTH,  CBOMCTBA
napajieNibHbIX IIockocTei. Ilpocreiime mpocTpaHCTBEHHbIE (QUTYPHI Ha
IJIOCKOCTH: TETPAdIP, MapAJUICIICIIUIIE, IIOCTPOCHUE CEYEHUM.

[lepnieHIUKYISAPHOCTD NPSAMOU U IJIOCKOCTH: MEPIEHANUKYIISIPHBIE ITPSAMBIE
B IIPOCTPAHCTBE, MPAMBIE NApaUICIbHbIC U IEPIIEHAUKYJIAPHBIE K IIJIOCKOCTH,
IIPU3HAK MEPHEHIUKYISIPHOCTH MPAMOM W IUIOCKOCTH, TEOpeMa O MPSIMOH
NIEPIICHANKYJIIIPHOU IJIOCKOCTH. OpTtoronanpHOE IIPOEKTUPOBAHUE.
[lepneHauKynssp YW HAKIOHHBIC: PACCTOSIHUE OT TOYKM JIO0 IUIOCKOCTH,
pPacCTOSIHUE OT MPSMOM JO0 IUIOCKOCTH, MPOEKUUS (UTYpPhl HA IIOCKOCTb.
[lepnieHAUKYISAPHOCTh IUIOCKOCTEW: IIPU3HAK NEPIECHAUKYISAPHOCTU JBYX
IJI0CKOCcTEeN. TeopemMa 0 TpEX NEPIEHAUKYIAPAX.

VYTIabel B IPOCTPAHCTBE: YTOJI MEXKAY MPAMOM U IJIOCKOCTBIO, IBYTPaHHBIN
yIOJI, JUHEUHBIA YroJl ABYTPAHHOrO yrila. TpEXrpaHHbIA WU MHOTOTPAaHHbBIE
yrabl. CBOMCTBA IUIOCKUX YIJIOB MHOTOTrpaHHOro yria. CBOMCTBA IJIOCKHX H
JBYTPAaHHBIX YIJIOB TPEXTPAHHOTO yrya. Teopembl KOCHHYCOB U CHHYCOB ISt
TPEXTPAHHOIO yIJIA.

MHoOrorpaHHuKH

Buabl MHOTOrpaHHUKOB, pa3BEPTKAa MHOrOrpaHHuka. [Ipusma: n-yronpHas
npu3Ma, MpsMas U HaKJIOHHAs NPU3MbI, OOKOBas W TOJHAs TMOBEPXHOCTH
npusMsbl. [lapannenenunesn, npsSAMOYroJbHBIN MapaJUICICIUIE] U €0 CBOMCTBA.
Kparuaiiine mnyTd Ha MOBEpXHOCTM MHOTOrpaHHuKa. Teopema Oiinepa.
[IpoctpanctBennas teopema Iludaropa. [Mupamuga: Nn-yrojapHas mupamuna,
npaBuwiIbHas U yceu€HHas nupamuibl. CBoiicTBa pédbep M OOKOBBIX T'paHE
IIPaBUWILHOW NUpamMubl. [IpaBuiibHbIE MHOTOTPAHHUKU: MPABUJIbHAS IIPU3MA U
IIpaBWIbHAS NUpaMHUAa, NPAaBWIbHAs TPEYrOJbHAS NMUpPAMUIA U TPABUIIBHBIN
TeTpadsp, Ky0. IlpeacrtaBieHwe o MpaBUIBLHBIX MHOTOTPAHHHKAX: OKTadIp,
JOAEKa’Ap U UKOCAP.

Brruucnenne 5»71€MEHTOB MHOTOTPAHHHKOB: pEOpa, AMArOHAIM, YIJIBL.
[Tnomans GOKOBOW MOBEPXHOCTH M TOJTHOW IMOBEPXHOCTH MPSMON TPHU3MBI,
IJIOMIAh OCHOBAaHHM, TeopemMa O OOKOBOW MOBEPXHOCTH MPSIMOW TMPHU3MBI.
[Tnomans OOKOBOI TMOBEPXHOCTH U TOBEPXHOCTH TPABWIHHOW MHPAMMUIBI,
TeopeMa O IUIOLIAIN YCEUEHHOU MUPaMU/IBL.

CumMeTpus B MNPOCTPAHCTBE. OJIEMEHThl CUMMETPUU MPABHIbHBIX
MHOTOTpaHHUKOB. CHMMETpUsi B MPAaBWIBHOM MHOTOTPAHHUKE: CUMMETPUS



napajienienuneaa, CAMMETPHUST MPABUIbHBIX MPHU3M, CUMMETPHUS MPaBUIbHOU
NUPaMUIbI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

[ToHsiTHSA: BEKTOp B MPOCTPAHCTBE, HYJIEBOW BEKTOp, JUIMHA HEHYJIEBOTO
BEKTOpa, BEKTOPHl KOJUIMHEAPHBIC, COHAIPABJICHHBIE M IPOTHUBOIOJIOKHO
HaIpaBJeHHbIE BEKTOpbl. PaBeHCTBO BeKTOpoB. JleWCTBUS C BEKTOpaMU:
CJIO)KEHUE W BBIYUTAHUE BEKTOPOB, CyMMa HECKOJbKHX BEKTOPOB, YMHOXKECHHE
BekTOopa Ha uuciio. CBoicTBa clokeHHs BEKTOpoB. CBOWCTBA YMHOMKEHUS
BekTOopa Ha uyucio. [loHsitue KoMIaHapHble  BeKTOpbl.  [Ipu3Hak
KOMIUJIaHApHOCTU TpEX BeKkTOopoB. IlpaBmiio mapamnenenunena. Teopema o
Pa3NIOKEHUH BEKTOpa MO TPEM HEKOMIUIaHApHBIM BekTopam. [IpsmoyronbHas
cucTteMa KoopAuHAT B mpocTpaHcTBe. KoopnuHatel BekTOopa. CBS3b MEXKIY
KOOpJIMHATaMU BEKTOpa M KOOPJIMHATaMH TOYEK. YTOJ MEXIy BEKTOpamu.
CkansipHoe pou3BeeHUE BEKTOPOB.
11 KJIACC

TeJsia BpameHus

[TonaTus: UWIMHApPUYECKAss TOBEPXHOCTb, KOHUYECKAash IMOBEPXHOCTb,
chepuyeckas MOBEPXHOCTh, OOpasylolue MoBepxHOCTeH. Tenma BparieHus:
WINHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacmosiokeHue
chepsl U TUIOCKOCTH, KacaTelbHasi MIOCKOCTh K cdepe. M3oOpaxkeHue Tten
BpalleHus Ha riockocTu. Pa3BépTka munuuapa u koHyca. Cummerpus chepsl U
mapa.

O6bém. OcHoBHBIE cBoMcTBa 00BbEMOB Tenl. Teopema 00 00bEMe
IPsIMOYTOJILHOTO Tapayienenunena u cieactsus u3 He€. OObEM MpsSMONl U
HAKJIOHHOM TMPU3MBI, IIWIMHIpA, NHpaMuIbl W KoHyca. OO0bEM Mmiapa u
1apOBOr0 CErMEHTA.

KomOuHanuu Ten BpailleHus W MHOTOTpaHHMKOB. [Ipu3ma, BrucaHHas B
UWIMHAP, OMNHCaHHas oOKoJo nwiuHapa. llepeceduenue cdepsl U mapa c
iockocThio. Kacanue mapa u chepsl miockocTrio. [loHsiTHE MHOTOTpaHHUKA,
OMHCAHHOTO OKOJIO cephl, cdepbl, BNUCAHHOW B MHOTOTPAHHHK WU TEJO
BpaIlCHUS.

[Tnomans MOBEpXHOCTH IIWJIMH/IPA, KOHYCA, TJI0MAas cPephbl U e€ yacTeil.
ITomobue B mpocrpancTBe. OTHOIIeHHE OOBEMOB, IUIOMIAJICH MOBEPXHOCTEH
nonoOHbIX uryp. I[IpeobpazoBanue momodus, romoreTus. Pemenue 3amad Ha
MJIOCKOCTH C UCIIOJIb30BaHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue cedyeHUl MHOTOIPAHHUKOB U TEJl BpAllCHUS: CEYEHUs
muinHapa (MapauielbHO W MEPIEeHIUKYJISIPHO OCH), CEUCHUS KOHyca
(mapajuienbHbBIE OCHOBAHMIO M MPOXOJIAIINE 4Yepe3 BEpIIMHY), CEUCHHs IIapa,
METOAbl TOCTPOCHMSI CEUEHHUM: METOJ CJIEI0B, METOJl BHYTPEHHEIO
POEKTUPOBAHHUSI, METOJI IEPEHOCA CEKYIIEH TIOCKOCTH.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

Bektopel B mpocTpaHcTBe. Omnepanuui Haja BeKTopamu. BekTopHoe
YMHOX€HHE BEKTOpoB. CBOWCTBAa BEKTOPHOrO yMHOXeHUs. [IpsmoyrosibHas
cucTeMa KOOpJIMHAT B mpocTtpaHcTBe. KoopauHaTel BekTopa. PasnokeHwue
BekTOopa 10 ©Oasucy. KoopamHaTHO-BEKTOpHBIH METOA TpU  PEHICHUU
reOMETPUYECKHX 3a/1au.

JIBUKeHUs1 B IPOCTPAHCTBE

JBrxenus npoctpanctBa. OtobpaxeHus. [[BikeHUs U paBEHCTBO QUTYD.
OO6mue cBoicTBa ABWIKCHHMH. BHAbl JIBWKEHWN: NapauIeIbHBIA TIEPEHOC,



[EHTpaJbHasl CUMMETPUS, 3€pKalbHAs CUMMETpPHsI, IOBOPOT BOKPYT MPSIMOM.
[IpeobpazoBanms noaoousl. [Ipsmas u cdepa Diinepa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA
«'EOMETPUS» (YIVIYBJIEHHBIM YPOBEHbL) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpaxxaanckoe BOCIMTAHUE:

c(hOPMHUPOBAHHOCTh  TPAKIAHCKOW  TO3MIIMM  OOydaromerocss  Kak
AKTMBHOT'O M OTBETCTBEHHOI'O WI€HA POCCUUCKOTO OOIIECTBa, MPEJACTaBICHUE O
MaTeMaTHYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3TUUHBIX CTPYKTYD, SIBJICHUM,
IpoIeAYp TPaKIaHCKOTO 0OIIecTBa (BBIOOPHI, OMPOCHI M JAPYroe), yYMEHHE
B3aUMOJICICTBOBATh C COIUAIBHBIMA HMHCTUTYTAMH B COOTBETCTBHM C UX
GYHKIUSAMUA U Ha3HAYECHUEM;

2) naTpUOTHYECKOEe BOCTIUTAHHUE:

c(pOpPMUPOBAHHOCTb POCCUHCKON IPaXKAAaHCKOI NICHTHIHOCTH, YBaXKCHNUSI
K IIPOLIIOMY U HACTOSIIEMY POCCHHCKON MAaTCMATHKH, LICHHOCTHOE OTHOLICHUC
K JOCTHKCHHMSIM POCCHUCKMX MAaTEeMaTUKOB M POCCHUHCKON MaTeMaTH4eCKOM
IIKOJIbI, MCIIOJIb30BAHUE ATUX JOCTWKEHUN B JPYrMX HayKaxX, TEXHOJIOTHUSIX,
chepax SJKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HaHUE JTYXOBHBIX LIEHHOCTEH POCCHICKOTO HapoJa,
c(hOpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUs, OSTHUYECKOTO IIOBEICHUS,
CBSI3AHHOTO C MPAKTUYECKUM TPUMEHEHUEM JIOCTH)KCHUW HAyKu W
JNESATEIbHOCThIO YUYEHOTO, OCO3HaHHWE JIMYHOTO BKJaJa B IOCTPOCHHUE
YCTOMYHMBOTO Oy AyIIEro;

4) 3cTeTHYECKOE BOCIIMTAHHE:

ACTETUYECKOE OTHOIICHWE K MHPY, BKIIIOYAs ACTETUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEM, 0O0BEKTOB, 3ajad4, pEIICHU, pacCCyX ICHUN,
BOCIIPUUMYUBOCTb K MAaTEMAaTUUYECKUM aCTIEKTaM Pa3IMYHbIX BHUIOB UCKYCCTBA;

5) pusnuyeckoe BOCIUTAHME:

c(hOPMHUPOBAHHOCTh yMEHHUSI TPUMEHATH MaTEMaTHYCCKHE 3HAHUS B
WHTEpecax 370poBOro © 0Oe3omacHOro oOpasza JKHU3HH, OTBETCTBEHHOE
OTHOIIICHHUE K CBOEMY 3JIOPOBBIO (340pOBOE IHMTaHHE, cOalaHCHPOBAHHBIN
PEXKUM 3aHATUN U OTIbIXA, PETyJsipHas Pu3nyeckass akTUBHOCTH), (pu3ndeckoe
COBEPIIICHCTBOBAHUE npu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIHLHOM
NeSITEIbHOCTBIO;

6) TpynoBoe BociMTaHUE:

TOTOBHOCTh K TPYIy, OCO3HAHHE IICHHOCTH TPYIOJIO0Hs, HHTEpec K
pasmuHbIM  chepaM  TPO(ECCHOHATBLHON  JIEITCIHPHOCTH, CBSI3aHHBIM C
MaTeMaTUKOW M €€ NMPHIOKCHHUSIMHU, YMEHHE COBEPINATh OCO3HAHHBIM BBHIOOD
Oynymieit mpodeccun W peaau3oBBIBATh COOCTBEHHBIC >KM3HCHHBIC IIIaHBI,
TOTOBHOCTh H  CIOCOOHOCTHP K  MaTeMaTH4YeCcKoMy OOpa3oBaHHIO U
caM000Opa30BaHUIO Ha TPOTSHKEHUU BCEW >KU3HU, TOTOBHOCTh K aKTUBHOMY
YYacTHUIO B PEIICHUU MPAKTHUYECKUX 33/1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JIOTHYeCKOe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIbTYphl, TOHMMAaHHWE BIUSHUS
COIMAIbHO-D)KOHOMHYECKUX  IPOIIECCOB HAa COCTOSHUE TMPUPOJHOU U
COITMAJILHOM Cpebl, OCO3HAHHE TJIO0AJTBLHOTO XapaKTepa SKOJOTHYCCKHX
mpoOJIeM, OpUEHTAIlUS Ha MPUMEHEHHUE MaTeMaTHICCKUX 3HAHUM ISl peIICHHUS
3a/1a4 B 00JIACTH OKPYIKAIOIICH Cpepl, IJTAHUPOBAHUE MTOCTYIKOB U OLIEHKU UX
BO3MOXHBIX ITOCJIEJICTBUU JIJII OKPYKAIOILIEH CPEbI;



8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUS HAayKM U  OOIIECTBEHHOM TMPAKTUKH, MOHUMaHUE
MaTEMaTUYECKOM HayKd Kak cepbl YeOBEYECKOM NEeATEeTbHOCTH, 3TAlOB €&
Pa3BUTHSL W 3HAUYUMOCTU JUIsl PA3BUTUSA LMBWIM3ALWHU, OBJIAJCHHUE SI3bIKOM
MaTEMaTUKH U MaTeMaTUYeCKOW KyJIbTYpOW Kak CpPEJICTBOM IO3HAHHS MUpA,
TOTOBHOCTh OCYHIECTBIISITh MPOEKTHYIO WM HCCIEAOBATENIbCKYIO NIEITEIbHOCTh
UHAMBUYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

Ilo3naBaTebHBbIE YHHBEPCAJIbHBIE YUeOHbIE AeHCTBUA

Ba3oBble Jiornyeckue AeiicTBHA:

BBISIBIISATh M XapaKTEPU30BaTh CYIIECTBCHHBIC MTPU3HAKH MAaTEeMaTHYCCKUX
OOBEKTOB, TIOHATHM, OTHOIICHHH MEXAy TMOHATUSAMH, (POPMYIHUPOBATH
OTIpEICIICHUS IIOHSATHH, yCTaHaBJIMBATh CYIIIECTBEHHBIN MIPU3HAK
KiaccupuKaIlii, OCHOBaHUS JJIi OOOOIIEHUS M CpPaBHEHUS, KPUTEPUH
IIPOBOJIMMOTO aHaJIN3a;

BOCIIpUHUMATh, (QopMylaupoBaTh H  IPEoOpa3OBBIBATh  CYXKICHHS:
yTBEPAUTEIbHBIC U OTPHUIATEIbHbIE, CIMHUIHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISBJISITh ~ MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aHMOCBSI3M U
npoTHBOpeuns B akTaxX, JTaHHBIX, HAOIIOJACHUSAX U YTBEPKJICHHUIX, TIPe1IaraTh
KPUTEPUH VISl BBIABJICHUS 3aKOHOMEPHOCTEN 1 MTPOTUBOPECUHIA;

JeJaTh BBIBOABI C MCIOJIb30BAHMEM 3aKOHOB JIOTUKH, JEIYKTHBHBIX W
MHIYKTUBHBIX YMO3aKIIOUCHHUH, YMO3aKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CaMOCTOSITEIIHLHO JIOKa3aTeIbCTBa MaTEMaTHYECKUX
yTBEPKIACHUNU (MpsIMble W OT MPOTHUBHOTO), BBICTpaMBaTh apryMEHTAIIUIO,
IPUBOIUTHL TIPUMEPHl W  KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
CYXXJICHUS U BBIBO/IBI;

BBIOMpATh Croco0 pemieHus y4yeOHOUM 3amaud (CpaBHUBATH HECKOJIBKO
BapUAHTOB pCIICHMs, BBIOMpaTh HawboJee MOAXOMANIUNA C  y4ETOM
CaMOCTOSITCIIHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBarejabCKHue 1eCTBUA:

UCIIOJIb30BaTh BOIPOCHI KaK HCCIICI0BATEIIbCKUM MHCTPYMEHT ITO3HAHUSA,
dbopMmynupoBaTh  BOMPOCHI, (UKCUPYIOIIUME MPOTUBOpeUYne, Mpodiemy,
yCTaHABJIMBaTh UCKOMOE U JaHHOE, (POPMHUPOBATh THIIOTE3Y, ApTyMEHTUPOBATH
CBOIO MMO3UIINIO0, MHEHHUE;

IIPOBOJINTH CaMOCTOSITEIILHO CIIJITaHUPOBAHHBIN AKCIICPUMEHT,
UCCJICIOBAaHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOro OOBEKTa,
SBJICHUS, TIPOIIECCA, BBIABICHUIO 3aBUCHUMOCTEH MEXIy OOBEKTaMH,
SIBJICHUSIMH, ITPOIIECCAMU;

CaMOCTOSTENEHO (POPMYIUPOBATH 0OOOIIEHUS U BBIBOJIBI 11O pe3yJbTaTaM
MPOBEAEHHOTO HAONIOJACHUS, MCCICAOBAaHUS, OIICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB M 000OITCHUA;

IIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IIPOIECCa, a TAKXKE BBIABUTATH
MIPEAMOIIOKEHUS O €T0 PA3BUTUH B HOBBIX YCIIOBHSIX.

Pabora c undopmanueii:

BBISIBJIATH JIe(PUITUTHI MHPOpMAIMHU, JaHHBIX, HCOOXOAUMBIX JJIS OTBETa
Ha BOIIPOC U ISl PEIICHHS 33]1a4H;



BbIOMpaTh  MHGOPMAIMI0O W3  MCTOYHHKOB  PA3IMYHBIX  THUIIOB,
aHAJIN3UpOBaTh, CHUCTEMATH3UPOBaTh M MHTEPIPETUPOBATH HH(POPMAIIKIO
Pa3IUYHBIX BUJOB U POPM IMPEICTABICHHUS;

CTPYKTYpPHUpPOBaTh UH(POPMAIIKIO, MPEACTABIATH €€ B pa3InuHbIX (hopmax,
WUTIOCTPUPOBATh TpadUUuecKy;

OLICHUBATh HaJEKHOCTD uHdopMaIuu 1o CaMOCTOATENEHO
c(hOpMyYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKAaTHBHBIE YHHBEpPCAJbHbIE Y4eOHbIE TeHCTBHS

Oo0menue:

BOCIIPHHUMAaTh H  (POpPMYyJIHpOBaTh CYKIEHHUS B COOTBETCTBHH C
YCIIOBUSIMH M TIEJISIMU OOIIEHUS, ICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO TOUKY
3pEHHUS B YCTHBIX M MHCbMEHHBIX TEKCTAX, JaBaTh MOSICHEHUS 110 XOAY PCIICHUS
3aJ1a4yi, KOMMEHTHPOBATh TIOJyUYCHHBIN PE3yJIbTAT;

B X07i¢ 00CYXJIeHHUs 3aJ1aBaTh BOIIPOCHI IO CYIIECTBY 0OCYKIaeMOH TEMBI,
mpoOJieMbl, pelaeMoi 3aJadyu, BBICKA3bIBaTh HJEH, HAIleJICHHbIE Ha IIOHMCK
pelIeHusi, COMOCTABISTh CBOU CYXIEHUS C CYXJICHHSIMU JPYTUX YYaCTHUKOB
Jayajora, oOHapyKUBaTh Pa3IMYMe U CXOJICTBO IMO3HIIMH, B KOPPEKTHOM (popme
(bopMyIUpPOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

IPEACTaBIIATh pe3yIbTaThl pelieHus 3a1a4Hu, AKCIICPUMEHTA,
UCCIIEIOBAHUSI, TIPOCKTA, CAMOCTOSATEIIBHO BBIOMpATh (hOpMaT BBICTYILICHUS C
y4E€TOM 3aJ1a4 IPE3CHTAIIMN U 0COOCHHOCTEH ayIUTOPHUH.

PeryasiTuBHbIE YHMBepPCcaJbHbIE YueOHbIe 1eliCcTBUSA

Camoopranusamnus:

COCTABJISITH TUIaH, aJITOPUTM PEIICHUS 3a7a4i, BHIOUPATh CIIOCO0 pelieHus
C y4€TOM HMEIOIIMXCS PEeCypcoB M  COOCTBEHHBIX  BO3MOKHOCTEH,
apryMEHTUPOBATh W KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C Y4ETOM HOBOM
uHpOopMaIuu.

CaMOKOHTPOJIb, SMOIIUOHAJIbHbIN HHTEJIEKT:

BJIQJICTh HAaBBIKAMHU [IO3HABATEIbHOM peIeKCHH KaK OCO3HAHUSA
COBEpIIIAEMbIX JIEUCTBUM W MBICIUTEIBHBIX MPOIIECCOB, WX PE3yIbTaTOB,
BJIQJIETh CIOCOOAMU CaMOIIPOBEPKH, CaMOKOHTPOJIS MpoIlecca W pesyibTaTa
pelIeHus] MaTeMaTUYEeCKOM 3a1auH;

NPEeNBUACTh TPYAHOCTHU, KOTOPbIE MOTYT BO3HUKHYTH TMPHU PEIICHUU
3a/lauyd, BHOCUTh KOPPEKTUBBI B JEATEILHOCTh HAa OCHOBE HOBBIX
00CTOSITEBCTB, JTAHHBIX, HAMJIEHHBIX OITMOOK, BBISIBICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yjbTaTa LEIW U YCIOBHUSM, OOBSICHATH
OPUYUHBI  JIOCTMDKCHHUS WM HEIOCTH)KEHHUS Ppe3yJbTaTOB JEATEIbHOCTH,
HAXOJUTh OMUOKY, TaBaTh OILIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eTeIbHOCTD:

MOHMMATh W  WCHOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOW U
WHIUBUyAIbHOW pabOThl MpU PEIIeHWH YYEOHBIX 3aJad, NMPUHUMATH IIENb
COBMECTHOM JIeITEIbHOCTH, TUIAHUPOBATh OPTaHU3aIUI0 COBMECTHOW PabOTHI,
pacmpenensaTh BUIbI pabOT, TOTOBAPUBATHCS, 00CYX IaTh MPOIECC U Pe3yabTaT
paboThI, 000011aTh MHCHUS HECKOJIBKHX JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYkaeHUsI, 0OMEH MHEHHIA,
«MO3TOBBIE IITYPMBD» W WHBIE), BBINOJIHATH CBOIO 4YacTh pPabOTHI W
KOOPJIMHUPOBATh CBOM JEHUCTBHSI C APYTMMH YJCHAMU KOMAaHJbl, OIICHUBATh
KauecTBO  CBOETO BKJIajga B  OOMMIA  TPOAYKT TIO  KPUTEPHSM,
c(hOpMYTUPOBAHHBIM YIaCTHHUKAMHU B3aUMOJICHCTBHUSI.



IHPEAMETHBIE PE3YJIBTATDBI

K xonmy 10 kiaacca oOygaromuiicss HayquTCs:

CBOOOHO OMEpUPOBATH OCHOBHBIMH TOHATHUSMU CTEPEOMETPHU TIPHU
pEIIeHNH 33729 U TIPOBEJICHUH MaTeMaTHIECKIX PAacCyKICHUH;
NPUMEHSATh aKCHOMBI CTEPEOMETPHUH M CIICICTBUS U3 HUX MIPH PEIICHUN
TreOMETPHUYECKUX 3a/1a4;

KJIaCCU(PHUIIMPOBATH B3aHMHOE PACIIONI0KEHUE TIPSMBIX B TPOCTPAHCTBE,
TUIOCKOCTEH B MMPOCTPAHCTBE, MIPSIMBIX U TIIOCKOCTEH B MPOCTPAHCTBE;
CBOOOJHO OMNEpPUPOBATh MOHATHIMH, CBS3aHHBIMH C YIJIAMH B
MPOCTPAHCTBE: MEXKAY MPSMBIMH B MPOCTPAHCTBE, MEKIY MPSIMON U
TUTOCKOCTBIO;

CBOOOIHO ONIEPUPOBAThH MOHATHUSIMH, CBI3aHHBIMHU C MHOTOTpaHHUKAMU;
CBOOOJTHO pacro3HaBaThb OCHOBHBIC BHUbl MHOTOIPAHHUKOB (IIpHU3Ma,
nupamMua, NpsSMOYTOJIbHBIN Napaijiesienune, Kyo);
KJaccu(UIMPOBaTh MHOTOTPAaHHUKM, BBIOMpass OCHOBaHUA IS
KJ1accuUKaIuy;

CBOOOJTHO  OMNEPUPOBATH TMOHSATUSMH, CBSI3aHHBIMH C CEUECHUEM
MHOTOI'PaHHUKOB TIOCKOCTHIO;

BBITIOJIHATh ~ TNapaJUieibHOE,  IEHTPAJbHOE U  OPTOTOHAIBHOE
NPOEKTUPOBaHUE (UTYp HA TIUIOCKOCTh, BBIMOJIHATH H300paKeHUs
¢Guryp Ha IIOCKOCTH;

CTPOUTh  CEYEHUSI  MHOTOIPAHHUKOB  PA3JIMYHBIMH  METOJIaMH,
BBITIOJIHATD (BBIHOCHBIE) IUUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX
00BEMHBIX PUTYD: BUJ CBEPXY, COOKY, CHU3Y;

BBIYKCIIATH IUJIOMIAM TIOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpU3Ma,
nupamMmua), TEOMETPUUIECKUX TeJl ¢ TpUMEHEHUuEM HopMyT;

CBOOOJTHO OMEPUPOBATH TMOHATHUAMH: CHMMETPHUS B TMPOCTPAHCTBE,
IIEHTP, OCh M IUIOCKOCTh CHMMETPUHU, IIEHTP, OChb W IUIOCKOCTh
CUMMETPUU (QUTYPHI;

CBOOOJTHO OMEPUPOBATH MOHSTHSIMHU, COOTBETCTBYIOIIMMHU BEKTOpPaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

BBITIOJIHATDH JIEHCTBUSI HAJl BEKTOPAMU;

pemarh 3ajladd Ha JI0Ka3aTeIhCTBO MAaTEMaTUYECKUX OTHOIICHWA |
HaXOXKJCHUE TEOMETPUUECKUX BEIMYUH, TIPUMEHSSI U3BECTHBIE METO/IbI
Opy pEIIeHMH MaTEeMaTUYeCKUX 3a7a4 MOBBIIIEHHOTO M BBICOKOTO
YPOBHSI CIIO)KHOCTH;

NPUMEHSTh TPOCTEUIINE MPOTrpaMMHBIE CPEICTBA U DIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHUCTEMBbI TIPU PEIICHUH CTEPEOMETPHUECKUX
3ajay;

M3BJICKaTh, MPE0OpPA30BBHIBATh U HHTEPIIPETUPOBATH WHOOPMAIUIO O
MPOCTPAHCTBEHHBIX TEOMETPUUYECKHUX (UTYypax, MPEACTABICHHYIO Ha
YepTekax U pUCyHKax;

MPUMEHSATh TOJTYYEHHbIE 3HAHUS Ha TPAKTUKE: CpPaBHUBATh U
aHAIM3UPOBATh PEANbHBIC CUTYallMH, IPUMEHITh U3yYEHHBIC TTOHSATHUS
B TIPOIIECCE TMOWCKA PEIICHHS MaTeMaTU4ecKd CGHOpMYITUPOBAHHON
MPOOJIEMBI, MOJICTTUPOBATh PEANbHBIC CUTYAllUd Ha SI3bIKE TEOMETPHH,
MCCTIEIOBATh MOCTPOCHHBIC MOJIeNN C MCIIOJIb30BAaHUEM
F€OMETPUYECKUX TIOHSATUH W TEOpeM, amrmapara ajareOphl, perniaTh



IMPAKTHYCCKUEC 3aa4M, CBA3AHHBIC C HAXOXIACHHUCM I'COMCTPHYCCKHX
BCJINYHMH,

HMCTDb IIPCACTABICHHA 00 OCHOBHBIX JdTamax Pa3BUTHA TCOMCTPUH KaK
COCTaBHOM 4acTH Q)YHI[aMGHTa Pa3BUTHA TEXHOJIOTUH.

K xonmy 11 kiaacca oOyJaromuiicss HayquTCs:

CBOOOJ/IHO OINEPUPOBATHh MOHSATUIMH, CBA3AHHBIMHU C IMIMHAPUUECKOM,
KOHMYECKON M c(epuuecKoil IMOBEPXHOCTAMH, OOBSICHATH CIIOCOOBI
MOJTy4YEHUS,

ONEpUPOBATh TOHATUSMHU, CBSI3aHHBIMA C TEJIAMU  BpalICHHUS:
IAJTUHIPOM, KOHYCOM, Chepoil U I1apoM;

pacrio3HaBaTh Tejla BpalleHus (IWIMHAP, KOHYC, cdepa u miap) u
O0OBSICHSATH CIIOCOOBI MOJIYYSHHUS TEJT BpaIllCHHUSI;

KJIacCU(UIIMPOBATH B3AaMMHOE PACIOJIOKEHHUE Chephl U MNIOCKOCTH;
BBIYUCIISITh BEJIMYMHBI AJIEMEHTOB MHOTOIPAaHHMKOB M TEJ BpaICHUS,
00BEMBI U TUIONIAIM TTOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ BPAILICHUS,
r€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOpMYT,

CBOOOJTHO ONEPUPOBATH MOHATHUSIMHU, CBSI3aHHBIMU C KOMOWHAIMSIMU
TEJl BpAlICHUs W MHOIOIPAaHHHUKOB: MHOTOIPDAHHUK, BIIMCAaHHBIM B
cdhepy U ONUCaHHBIN OKOJIO cdepbl, chepa, BIUCaHHAsT B MHOTOTPAHHUK
WJIY TEJIO BpAlllCHUS,

BBIUHCIIITh COOTHOLICHUS MEXAY IUIOIIAASIMU TIOBEPXHOCTEHM U
00bEMaMU MOJOOHBIX TE;

U300pakaTh W3y4daeMmble (PUTYpPbHI, BBIMOJIHATH (BBHIHOCHBIE) IUIOCKUE
YEpTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYP: BUJl CBEPXY, COOKY,
CHH3Y, CTPOUTDH CEUECHUs TEJ BPALLCHHUS;

U3BJIEKaTh, MHTEPIPETHPOBATH M MPeoOpa3oBbIBaTh MH(OOPMAIUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTYypaxX, MPEACTABICHHYIO Ha
YepTekKax U pUCYyHKAX;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHSTH OIEPALIMU HAJl BEKTOPAMMU;

3a71aBaTh IIOCKOCTh YPABHEHUEM B JIEKAPTOBOW CUCTEME KOOPAMHAT;
pelarb TEOMETPUUYECKHE 3aJauyd HAa BBIYMCICHHUE YIJIOB MEXIY
IPSMBIMU M IIOCKOCTSIMM, BBIYHCIIEHUE PACCTOSSHUM OT TOYKH 10
IUDIOCKOCTH, B LEJIOM, Ha NPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO
METO/1a MPH PEIICHUH;

CBOOOJTHO OMEPUPOBATH TOHATHUSMH, CBS3aHHBIMH C JBIDKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUXKCHHUM;

BBITIOJIHATh M300paXEHUSI MHOTOTPAHHUKOB M TEJl BpalICHHUS TMpU
[apajuIeIbHOM IMEPEHOCE, UEHTPAIBbHOM CHUMMETPUM, 3€pPKaJIbHOU
CUMMETPHH, MPU TTIOBOPOTE BOKPYT MPSIMOiA, TpeoOpa30BaHus MOJ00NS;
CTPOUTH CEUYEHUS MHOTOTPAHHUKOB M TEJI BpALICHUS: CEUYCHUS
HUAIMHIpa (MapaulesibHO U MEPIEeHANKYJSIPHO OCH), CEYEHHUs KOHyca
(mapajuienbHbIE OCHOBAHUIO M MPOXOJSIINE YEPE3 BEPILIUHY), CEUCHUS
mapa;

HCHOJIb30BaTh METOJbI MOCTPOCHUSI CEYEHHM: METOJ CJIEI0OB, METO]
BHYTPEHHETO ITPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYLIEN INIOCKOCTH;
JIOKA3bIBaTh T€OMETPUUECKUE YTBEPKICHUS,

MPUMEHSATh T€OMETPUIECKUE (DaKThI JIJISl PEIICHUSI CTEPEOMETPHUECKUX
3a7a4, MPEANOJIArarolluX HECKOJIBKO IIaroB PELICHUs, €CIU YCIOBUS
MIPUMEHCHUS 3a/1aHbI B SIBHOW U HESIBHOK (hopMme;



pemiaTh 3aJayd Ha J0Ka3aTelIbCTBO MAaTeMaTHYECKUX OTHOILIECHUU U
HAXOXKJECHUE T€OMETPUUECKUX BEJIMYUNH;

PUMEHSTh pOrpaMMHbIE cpencTBa u AJIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHUCTEMbl TIPH PEIIEHUU CTEPEOMETPUUECKHUX
3azay;

OPUMEHSATh TOJyYeHHbIE 3HAHUST HA MpaKTUKEe: CpPaBHUBATD,
aHAJIM3UpOBaTh U OILICHUBATh peajbHbIE CUTYyallMd, MPUMEHATH
U3Yy4YCHHBIC TIOHSTHS, TEOPEMBI, CBOMCTBA B MPOIIECCE MTOUCKA PEIICHUS
MaTE€MaTU4YeCKd  CPOPMYIUPOBAHHON  TPOOIEMBI, MOJIECIUPOBATH
peanbHbIe CUTyalluu Ha SI3bIKE T€OMETPHUH, HCCIIEIOBATh MOCTPOCHHBIE
MOJIENIA C HCIOJB30BAHUEM TE€OMETPUYECKUX TOHATHH U TEOpeM,
anmaparta anreOpbl, peliarb MNPAKTHUYECKUE 3a7add, CBS3aHHBIE C
HAXOXKJICHUEM T€OMETPUUECKUX BEIHYUUH;

UMETh MpEACTaBICHUSI 00 OCHOBHBIX 3Talax pPa3BUTHUS T€OMETPUHU Kak
COCTaBHOU 4acTu byHnameHTa pa3BUTHS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC
Ne KoauuecTBo yacos
HaunmeHoBaHMe pa3aeiioB DJIeKTpPOHHbIe (LM (POBbIe)
n/ KoHTpoJibHbIE IIpakTH4eckue
H TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PECypPChl
I padoThI padoThI
1 BBenenue B crepeoMeTpuro 23 1

B3anmHoe pacnonoxxenue
MIPSMBIX B IIPOCTPAHCTBE

HapaJ'IJ'IeJ'ILHOCTb MMPpAMBIX U

3 IUIOCKOCTEH B 8
IIPOCTPAHCTBE
[lepnieH qUKyYIAPHOCTD

4 MPSAMBIX U INIOCKOCTEN B 25
[IPOCTPAHCTBE
VYTiibl 1 paccTosTHUS 16 1
MHororpanHuku 7 1
BexkTops! B IpocTpaHCTBE 12

[ToBTOpEeHUEe, 06001IICHNE 1
cucTeMaTH3aIlus 3HAHUI

OBUIEE KOJIMYECTBO

YACOB 10 TIPOTPAMME 102 6 0




11 KIIACC

HaumenoBanue
pa3aesioB U TeM
MPOrpaMMbl

Ne
n/n

KoaudecTBO 9acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTHYeckue
padoThI

JuiekTpoHHbIE (UG pPOBbIE)
o0pa3oBaTejibHbIE PeCypChI

AHanutnyeckas
reoMeTpus

15

IToBTOpEHME,
00001eHNe 1
cucTeMaTu3anus
3HAHUU

15

O0BéM

MHOTr'OrpaHHuKa

17

4 Tena Bpamenus

24

IImomann
MIOBEPXHOCTHU U
00BEMBI KPYTIIBIX
Tel

6 JIBYOKeHUS

[ToBTOpEHME,
00o0mIeHne 1
CUCTEeMaTH3aIus
3HAHUU

17

OBUIEE KOJIMYECTBO
YACOB IIO
I[TPOI'PAMME

102







HOYPOYHOE IINTAHUPOBAHMUE
10 KITACC

Ne
n/
n

Tema ypoka

KoanuecTBo 4acoB

KonTposabHbie

Bcero
padoThI

IIpakTnyeckue
padoThI

JlaTa
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTeJibHbIE

pecypchI

OcHOBHBIE IIpaBUIIA
M300paXeHUs Ha PUCYHKE
IUIOCKOCTH, MapaJlIeIbHbBIX
PSIMBIX (OTPE3KOB),
CepeIMHbI OTpe3Ka

[TonsTHA cTepeomeTpun:
TOYKa, MpsiMasi, MII0CKOCTb,
npoctpancTBO. OCHOBHBIE
IpaBuJia U300paKeHMsI Ha
PHUCYHKE IIJIOCKOCTH,
NapauIeIbHBIX MPSAMBIX
(OTpe3KOB), CepeIUHBI
oTpe3Ka

ITousTHs:
MepECEKAIINECS
IJIOCKOCTH,
MepECEKArOIINECS IIpsAMas U
IUIOCKOCTbD;
MOJTYNPOCTPAHCTBO

Ilousarus:




nepeceKaroIuecs
MJIOCKOCTH,
nepeceKaroIuecs npsmas u
IJIOCKOCTb;
MOJIYTIPOCTPAHCTBO

MHOrorpaHHuKH,
n300pakeHre MPOCTEHIINX
IPOCTPaHCTBEHHBIX (HUTYD,
HECYUIECTBYIOIUX
00BEKTOB

MHoOTrOorpaHHuKH,
M300paxKeHue MPOCTEHIINX
MPOCTPAHCTBEHHBIX (UTYD,
HECYLIECTBYIOIIUX
00BEKTOB

AxcuoMel CTCPCOMECTPHUH U
MNEPBLIC CIICACTBUSA U3 HUX

AKCHOMBI CTEPEOMETPUHN U
NIEPBBIE CIEJCTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U
MIePBBIC CIICJICTBUSI U3 HUX.
CriocoObI 3a1aHUS TIPSIMBIX
U IJIOCKOCTEH B
MIPOCTPAHCTBE.
O0603HaueHus IPSIMBIX U
IUIOCKOCTE




10

N3o0paxenue ceueHuit
nUpaMuIbl, KyOa u
MIPU3MBbI, KOTOpPbIE
MPOXOJAT uepe3 ux peéopa.
N3o0pakeHune
[IEPECEUCHUS TIOJTYYEHHBIX
IIJIOCKOCTEM.
PackpammBanue
MMOCTPOEHHBIX CEUEHUH
pa3HBIMU LIBETAMHU

11

N3o0pakenune ceueHuit
NUPaMU/JIbL, KyOa 1
IPU3MBIL, KOTOPbIE
MIPOXOJIAT uepes3 ux péopa.
N300paxkenue
NEpPECEYECHUS MOTYYEHHBIX
IIJIOCKOCTEM.
PackpamuBanue
MIOCTPOEHHBIX CEYECHUN
Pa3HbIMH LIBETAMHU

12

N3o0paxeHne cedeHuit
MUpaMUJIbI, KyOa u
IMPU3MBI, KOTOPbIC
MPOXOJAT uepe3 ux peéopa.
N3o0paxenune
NEPECCUCHU MOJTYIYCHHBIX
MJIOCKOCTEH.




PackpammBanue
MMOCTPOEHHBIX CEUEHUH
pa3HBIMU LIBETAMHU

13

N3o0paxenue ceueHuit
nUpaMuIbl, KyOa u
MIPU3MBI, KOTOpbIE
MPOXOJAT uepe3 ux peéopa.
N3o0pakeHue
MEpECEUCHUS TIOJTYUEHHBIX
IIJIOCKOCTEM.
PackpammBanue
MMOCTPOEHHBIX CEUCHUH
pa3HBIMU LIBETAMHU

14

Meron cnenoB st
MMOCTPOECHUS CEUCHUI

15

Meron cnenos nis
MIOCTPOEHUSL CEUCHUM.
CBolicTBa nepeceyeHmi
HPSIMBIX U IJIOCKOCTEN

16

Merog cienoB aiis
MIOCTPOEHUS CEUCHUM.
CBolicTBa nepeceyeHmi
MPSMBIX U IIJIOCKOCTEMN

17

ITocTpoeHue ceueHui B
nupamue, Kyoe rmo Tpém
TOYKaM Ha pEOpax.
Co31aHue BLIHOCHBIX




YepTeKel U 3aIUCh 11aroB
IIOCTPOEHUS

18

ITocTpoeHue ceueHui B
nupamuie, Kyoe mo Tpém
TOYKaM Ha pEopax.
Co3zmanue BRIHOCHBIX
YEePTEKEH U 3aIUCh [1aroB
MOCTPOCHHSI

19

ITocTpoeHue ceueHuii B
nupamujie, Kyoe no Tpém
TOYKaM Ha p&opax.
Coznanue BRIHOCHBIX
YepTeKel U 3aluch I1aroB
HOCTPOCHHMS

20

ITocTpoeHue ceueHui B
nupamue, Kyoe rmo Tpém
TOYKaM Ha pEOpax.
Co3zntanue BEIHOCHBIX
YEpTEHKEN U 3aIUCH 11aroB
MOCTPOCHUS

21

IToBTOpEeHME
mwianumetpun: Teopema o
HPOIOPLIMOHAIBHBIX
otpeskax. [lomobue
TPEYTOJILHUKOB

22

IToBTOpEeHME
manumerpun: Teopema




Menenas. Pacuersl B
CEUYECHUSIX Ha BRIHOCHBIX
yeprexax. Mcropus
pa3BUTHUS TUTAHUMETPHUH U
CTEpeOMETpUHr

23

KonTponbhas padota
"AKCHUOMBI CTEPEOMETPHUH.
Ceuenus"

24

B3aumHoe pacnionoxxenue
MPSIMBIX B MPOCTPAHCTBE.
CkpemuBaronuecs
npsmblie. [Ipusnaku
CKPEIIHBAIOIINXCS
npsmeix. [lapannensHbie
MpsIMBIE B IPOCTPAHCTBE

25

TeopeMa 0 CyleCTBOBaHUHU
Y €JUHCTBEHHOCTH IIPSIMOU
napajuieJIbHON JaHHOU
IIPSAMOM, MPOXOIAIIEN
yepe3 TOUKY MPOCTPAaHCTBA
U He JIeKalllel Ha JaHHOU
npsMoit. Jlemma o
[IEPECCUCHUN
NapauIeIbHBIX MPSAMBIX
IIJIOCKOCTBIO

26

[TapamtenpHOCTB Tpex
npsiMbIx. Teopema o Tpéx




napajiC/IbHbIX MMPAMBIX.
Teopema o
CKPEIIHUBAIOIIUXCS TPAMBIX

27

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

28

[lenTpasibHask NPOEKITUA.
VYron ¢ coHanpaBJIeHHBIMU
CTOPOHAMHU. YTOJI MEXIY
HpHMBIMI/I

29

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

30

ITonsTHA: MapauIeIbHOCTD
IIPSIMOM U INIOCKOCTH B
npoctpanctie. [Ipu3Hak
MapaJIEIbHOCTH MPSAMOU U
mockocTh. CBOMCTBA
MapaJIEIbHOCTH NPSAMOU U
IIJIOCKOCTH




31

I'eomeTpuueckue 3a1aun Ha
BBIYMCIICHUE U
JI0Ka3aTeNIbCTBO,
CBSI3aHHBIE C
NapaJyIeIbHOCTBIO MPSMBIX
Y TJIOCKOCTEH B
MIPOCTPAHCTBE

32

IToctpoenue ceuenus,
IIPOXOJAIIETO Yepes3
JAHHYIO MIPSIMYIO Ha
YEepTEKE U MapaLICITbHOTO
Ipyroi npsamou. Pacuér
OTHOILEHUN

33

[TapamnenpHas npoekuus,
pUMEHEHHUE 1JIs
MIOCTPOEHHUS CEYEHUN KyOa
U Tapajuiesenumnea.
CaoiicTBa
napaJulieJenunena u
IIPU3MBI

34

[TapannenbHbIE IIIOCKOCTH.
[Ipu3Haky napayienbHOCTH
JIBYX IIJIOCKOCTEM

35

Teopema o
HapajelbHOCTH U
C€IUHCTBEHHOCTHU
IUIOCKOCTH, MTPOXOALIEH




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

36

CaolicTBa napamieabHbIX
IJIOCKOCTEN: O
NapaJuIEIbHOCTH IIPSIMBIX
IepeceyeHus npu
NIEPECEYECHUH JIBYX
NapaJuIeIbHBIX TNIOCKOCTEN
TpeThen

37

CBoiicTBa napajyIeIbHbIX
IUIOCKOCTEH: 00 OTpe3Kax
napajieIbHbIX MPSMBIX,
3aKITIOYEHHBIX MEXKTY
napasuieIbHbIMU
MIJIOCKOCTSIMU; O
IIEPECEUECHNH NPSMOU €
JBYMsI ITapajieIbHbIMU
MJIOCKOCTSIMU

38

IToBTOpEHME: TEOpEMaA
[Tugaropa Ha mI0CKOCTH

39

[ToBTOpEHME:
TPUTOHOMETPHUS
IIPSIMOYTOJIBHOTO
TPEYTrOJIbHUKA

40

CgoiicTBa KyOa u




IPSIMOYTOJILHOTO
napaJuesenunesa

41

Brraucnenue aimH
OTPE3KOB B KyO€ U
PSIMOYTOJIBHOM

napasulesienuIese

42

IlepneHquKyIsIpHOCTD
IIPSIMOM U INIOCKOCTH.
IIpuznax
NEPIEHANKYJIAPHOCTH
IPSIMOM U TNIOCKOCTH

43

[lepneHquKyISIpHOCTD
IIPSIMOM M TNIOCKOCTH.
[Ipuznax
NEPIEHANKYJIAPHOCTH
IPSAMOM U INIOCKOCTH

44

Teopema o CyleCTBOBAaHUU
U €CAUHCTBECHHOCTU
psAMOi, MPOXOAALIEN
Yyepe3 TOUKY IPOCTPaHCTBA
U NEePHEHANKYIAPHOHN K
MJIOCKOCTH

45

[Inockoctu n
NEepPHEHANKYISIPHBIE UM
MpsIMbIE B MHOTOI'PaHHHUKAX

46

[Inockoctu n




NEPIEHAUKYJIAPHBIE UM
IIPSIMBIE B MHOTOI'PaHHHUKAX

47

Ilepnenaukyisp u
HakJIoHHas1. [TocTpoenue
NEPIEHIUKYIIApa U3 TOUKU

Ha IPSMYIO

48

Ilepnenaukyssip u
HakJIoHHas1. [locTpoenue
NEePIEeHIUKYIIApa U3 TOUKU

Ha IPSMYIO

49

Teopema o Tpéx
NepreHIuKyIsIpax (mpsmast
u oOpartHas)

50

Teopema o Tpéx
NepreHuKyIsApax (mpsmast
u oOpartHas)

o1

Yron mexny
CKPEIIUBAOIINMUCS
PSIMBIMHU

52

ITonck nepreHIuKyISIpHbIX
MPSMBIX C IIOMOLIBIO
MEPIEHANKYIIIPHBIX
IIOCKOCTEHN

53

OproroHnansHOe
IIPOEKTUPOBaHHE

54

[TocTpoenue ceuenuii kyoa,




IIPU3MBI, IPABUIIBHOU
IIAPaMUJBI C TIOMOILBIO
OpPTOTrOHAJILHOU MPOEKIINH

55

[Toctpoenue ceuennii kyoa,
IIPU3MBI, IIPABUIILHOU
MUPAMUJIBI C TOMOUIBIO
OpPTOTrOHAJILHOU MPOEKLINH

56

Cummerpus B
IIPOCTPAHCTBE
OTHOCHTEJIBHO IIJIOCKOCTH.
[Tnockoctu cumMmeTpuii B
MHOI'OI'paHHHKaX

57

[Ipuznax
NEPIEHANKYJIAPHOCTH
IIPSAMOM U INIOCKOCTHU KaK
CJIEICTBUE CUMMETPUH

58

IIpaBunpHbBIE
MHOTOrpaHHUKH. Pacuér
PacCTOSIHUM OT TOYKHU 10
IIJIOCKOCTH

59

IIpaBunpHbIE
MHOTOrpaHHuku. Pacuér
PacCTOSIHUM OT TOYKHU 10
IIJIOCKOCTH

60

CrniocoObl 0nyCTUTh
NepHeHIUKYIISPhI:




CUMMCTpPUs, CABUT' TOYKH
110 MapaJUICIIbHON MPSMON

61

CnBur no HenapamuieabHON
IIPSIMOM, U3MEHEHHUE
paccToAHu

62

KonrponsHas pabora
"B3auMHOe pacmnosioxxeHue
IIPSIMBIX U IIJIOCKOCTEHN B
npocTtpaHcTae”

63

[ToBTOpEHMeE: yroa Mexay
IPSIMBIMU Ha IJIOCKOCTH,
TPUTOHOMETPHS B
MIPOU3BOJILHOM
TPEyroJibHUKE, TeOpeMa
KOCHHYCOB

64

IToBTOpEHME: YroI MEXIY
CKpCIIUBAOIINUMHUCA
IIPSIMBIMH B IIPOCTPAHCTBE

65

I'eomeTpuueckue MeToabl
BBIYHCIICHHS] YTJIa MEXKTY
PSIMBIMU B
MHOTOIPAaHHHUKAX

66

JIByrpaHHBIi yroiu.
CBOICTBO JIMHEWHBIX YTIIOB

JIBYTPaHHOIO yria

67

[lepnenaukynspHbie




miockoct. CBolicTBa
B3aUMHO
MePIEHINKYIISIPHBIX
IUIOCKOCTEH

68

IIpusnax
NEPIEHANKYJIAPHOCTH
IUIOCKOCTEM; TEOpeMa O
IIPSIMOM NIEPECEYECHUS IBYX
IJIOCKOCTEN
NEPIEHIUKYJIIPHBIX
TPEThEH IIJIOCKOCTH

69

IIpssMoyronbHbII
napaujenenunen; Kyo;
U3MEPEHMs, CBOWCTBA
IIPSIMOYTOJIBHOTO
napajuleIenune1a

70

Teopema 0 nuaroHanu
MPSIMOYTOJIBHOTO
napajienenuneaa u
CJIEICTBHE U3 HEe

71

CrepeomMeTrpuueckue u
NPUKJIAIHBIE 3a/1a4H,
CBJ3aHHBIC CO B3aUMHBIM
PacCroJIOKE€HHUEM NIPAMBIX U
IUTOCKOCTH

72

IToBTOpEHUE:
CKPEIIHBAIOIINECS




MpAMBbIC, TaPAJIJICIIBHBIC
IJIOCKOCTHU B CTAHAAPTHBIX
MHOTI'OI'PaHHHUKax

73

[Tapa mapannenbHbIX
IIJIOCKOCTEN Ha
CKPEIIUBAIOIINXCS
MPSIMBIX, PACCTOSIHUE
MEXY
CKPEIIHBAIOIIUMUCS
IPSIMBIMU B TIPOCTBIX
CUTYaIUIX

74

PaccrosiHue oT TOUKH J0
IJIIOCKOCTH, PACCTOAHUC OT
HpHMOﬁ J0 IIITOCKOCTH

75

Brlunciienue pacctossHui
MEXKY
CKPEILMBAIOLIUMHUCS
MPSMBIMU C TIOMOILBIO
NEePIEHANKYIIIPHON
IUIOCKOCTH

76

TpéxrpanHslii yro,
HEPABEHCTBA IS
TPEXTPaHHBIX YTJIOB.
Teopema ITudaropa,
TEOpPEMbI KOCHUHYCOB U
CUHYCOB JJIsl TPEXTPAHHOTO
yria




77

DeMeHTHI chepruiecKoit
TEOMETPHUH: Te0JIe3NIECKUe
JIMHUU Ha 3emiie

78

Konrtponbnas padora
"Vribl u paccrosiHus"

79

CucreMarusanys 3HaHHH
"MHOrorpaHHuK 1 €ro
9JIEMEHTHI"

80

[Tupamuga. Buast
nupamu. [IpaBunbHas
nupamMuaa

81

[Tpusma. IIpsimast u
HAKJIOHHAs [IPU3MBI.
IIpaBunpHas npuzma

82

[IpssMo#t mapainenenunen,
IIPSIMOYTOJIBHBIN
napauenenunes, Kyo

83

Belmykieie
MHOrOrpaHHuku. Teopema
Olinepa

84

Belimykisie
MHOIOIpaHHMKHU. TeopeMa
Oiinepa. IIpaBunpHbIE N
[IOJIYIIPaBUJIbHBIE
MHOT'OI'PAaHHUKH

85

KonrponsHas padora




"MHororpaHHuku"

ITousrue BCKTOpa Ha

86 TUIOCKOCTH U B
IIPOCTPAHCTBE

87 CyMMa BEKTOpOB

88 Pa3HocTh BEKTOpPOB

89 [IpaBuio napamienenumnena

90 YMHOkKEHHE BEKTOpa Ha
YHUCIIO0
Pa3noxenue BekTopa no

01 0a3ucy TpE€x BEKTOPOB, HE
JIeXKaIUX B OQHOH
IJIOCKOCTH

92 CkansspHO€E ITPOU3BENCHUE

93 Brruucnenue yrna mexuy
BEKTOPAMH B [IPOCTPAHCTBE

94 [Ipocreiimue 3agaum ¢
BEKTOpaMHU

95 IIpocreiimue 3anauu ¢
BEKTOPAMHU

9% IIpocreiimue 3anauu ¢
BEKTOPAMHU

97 [Tpocreiimue 3agaum ¢
BEKTOPAMHU

98 O0600611IEH E U




cucTeMaTu3alus 3HaHuU

99 0O00011eHuEe 1 ) 1
cUCTEMATH3AaIMs 3HAHUN

100 HroroBast KOHTpOIbHAS 1
pabora

101 HroroBast KOHTpOIbHAS L
pabora

102 O06o0061IEHNE U ) i
CUCTEMATH3AaLMs 3HAHUN

OBIIEE KOJIMYECTBO 102

YACOB 110 I[TPOTPAMME




11 KIIACC

Ne
n/
n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

Jlara
U3ydeHust

DJIEeKTPOHHbIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[ToBTOpEHHE TEMBI
"Koopaunatel BeKTOpa Ha
IUIOCKOCTH U B
npocTtpaHcTae”

[ToBTOpEeHME TEMBI
"CkansipHoe
IPOU3BEIEHNE BEKTOPOB"

IToBTOpPEHME TEMBI
"Beruncnenue yria
MEX/y BEKTOpaMH B
npocTtpaHncTse"

IToBTOpPEHME TEMBI
"VpaBHEHHE IPSIMOH,
IIPOXOMAIIEH Uepes3 ABe
TOYKH"

YpaBHEHME MJIOCKOCTH,
HOpMallb, ypaBHEHHE
IUIOCKOCTH B OTPE3Kax

YpaBHEHME MJIOCKOCTH,
HOpMallb, ypaBHEHHE




IJIOCKOCTU B OTPE3KaX

BekropHoe
MIPOU3BEICHUE

JIuHeiiHble HEpaBEeHCTBA,
JMHEHHOE
pOrpaMMHUPOBaHUE

Jlunelinble HEpaBEHCTRA,
JIMHEHHOoe
MIpOrpaMMHUPOBaHUE

10

AHaJINTUYECKUE METO]IbI
pacuéra yria Mexay
OpSMbIMU B
MHOT'OI'paHHHKaX

11

AHaJIUTHYECKHE METOBI
pacuéra yriia Mexny
IUIOCKOCTSIMH B
MHOT'OI'paHHHKaX

12

dopmyiia pacCTOSHUS OT
TOYKH JI0 INIOCKOCTHU B
KOOpAMHATax

13

Haxoxnenue paccrosHuit
OT TOYKHM JIO TNIOCKOCTH B
KyOe

14

Haxoxnenue paccrosHuit
OT TOYKH JI0 IIOCKOCTH B
MpaBUJILHON MUpaMUJIE




15

Konrponbnas padora
" AHanmuTHYeCcKas
reomerpus”

16

Ceuenus
MHOTOTPaHHHUKOB:
CTaH/IapTHbBIC
MHOTOTPaHHUKH

17

Ceuenns
MHOTOTPaHHUKOB: METOJ]
CJIENOB

18

Ceuenus
MHOTOTPaHHUKOB:
CTaH/IAPTHBIE IUIOCKOCTH,
MepECEeUCHUS PSAMBIX U
MIOCKOCTEeM

19

[TapayenpHble psMbIE U
IUIOCKOCTH:
napajjelbHble CEYCHUS

20

[TapayienpHble psAMBbIE U
TUIOCKOCTH: PACUET
OTHOUIIEHUI

21

[TapannenbHble psMbIE U
IUIOCKOCTH: YIJIBI MEXIY
CKpCIIUBAOIIUMHUCA
MMPAMBIMHA

22

[lepnenaukynspHbie




MPSIMBIE U TJIOCKOCTH:
CTaHJapTHbBIC TAPbI
MEePIEeHIUKYISIPHBIX
IJIOCKOCTEH U MPSIMBIX,
CUMMETpUHU
MHOTOTPaHHUKOB

23

[lepieHquKynspHBIE
IpsIMbIE U TNTIOCKOCTH:
TeopemMa O Tpex
NEePIeHIUKYIIsIpax

24

[lepieHquKynspHBIE
IpsIMbIE U TNTIOCKOCTH:
BBIUMCJICHHUS JITUH B
MHOTOTPaHHHKAX

25

[ToBTOpEHUE: MIOIIA TN
MHOTOYTOJIbHUKOB,
(bOpMyIIBI TS TUTOIIATICH,
co00paxeHus moao0us

26

[ToBTOpEHUE: MIOIIA TN
MHOTOYTOJIbHUKOB,
(bOpMyIIBI TS TUTOIIAJICH,
CO00paxKeHus Moa00us

27

[ToBTOpEHUE: MO TN
MHOTOYTOJIbHUKOB,
(bOpMyIIBI TS TUTOIIAJICH,
CO00paxeHus moa00us




28

IImomaau ceuenuit
MHOTOTPaHHHUKOB:
TJIOIIATU TTIOBEPXHOCTEH,
pa3pe3aHus Ha YacTH,
COOOpakeHHS TI0100MS

29

IInomanm ceueHmit
MHOTOIPAaHHUKOB:
TIJIOIIAU TTIOBEPXHOCTEH,
pa3pe3aHus Ha 4acTH,
COOOpakeHHS TI0100US

30

KonrponsHas pabora
"[ToBTOpEHME:
MHOTI'OI'pPaHHHUKH, CEUEHHSI
MHOTOTPaHHHUKOB"

31

0O0béM Tena. O0beEM
IPSIMOYTOJIBHOTO
napaieNenumnea

32

3amaun 00 yABOCHUHN
KyOa, 0 KBajipaType Kyo0a;
O TPUCEKLIUH yTia

33

Crepeomerpuueckue
3a/1a4M, CBSI3aHHBIE C
00BEMOM
IPSIMOYTOJIBHOTO
napajuiesenuneia

34

[Tpuknanubie 3a1a4w,




CBSI3aHHBIE C
BBIUKCIICHHEM 00BEMaA
IPSIMOYTOJILHOTO
napaJuieenumneaa

35

O0BEM ITPAMON ITPU3MBI

36

CrepeomeTpuiecKue
3a7a4H, CBSI3aHHBIE C
BBIYHCJICHHEM 00BEMOB
IIPSIMOM TIPU3MBI

37

[Tpuknanuele 3ana4u,
CBsI3aHHbIE C 00BEMOM
IIPSIMOM TIPU3MBI

38

Brrancnenne 06bEM0B
TEJ C HOMOIIbIO
OIPEIENIEHHOTO
uHTerpana. OobéM
HAaKJIOHHOM MPU3MBI

39

Brrunciaenue 006EM0OB
TEJI C IIOMOIILI0
OIPEIENIEHHOTO
uHTerpana. O6bém
MTUPAMU/TBI

40

®dopmyna 00bEMa
nupamuel. OTHOIIEHUE
00BEMOB MUpaMUJ ¢
O0IIUM YTIIOM




41

dopmyna o0bEMa
nupaMuibl. OTHOLLIEHUE
00BEeMOB MHUpaMuf ¢
00IIUM yTIIOM

42

Crepeomerpuueckue
3a/1a4H, CBSI3aHHbBIC C
00BEMaMH HAKIIOHHOU
MIPU3MBbI

43

Crepeomerpuueckue
3aJ1a4uM, CBSI3aHHBIE C
00bEMaMU TUPAMU/IBI

44

IIpukiagaele 3aqa4u 110
teme "OOBEMEI TE",
CBSI3aHHBIE C 00BEMOM
HaKJIOHHOM MPU3MBI

45

[Tpuknagneie 3a1a4u 1O
teme "OOBEMEI Te",
CBSI3aHHBIE C 00BEMOM
MTUPAMU/IBI

46

[Tpumenenue o0BEMOB.
Beruncnenve pacctosiHus
J10 IIJIOCKOCTH

47

KonTponbhas pabota
"O06bEéM MHOTOTpaHHUKA"

48

[unuHapuyeckas
ITOBEPXHOCTb,




oOpasyrolue
LUJIMHIPUYECKOU
IIOBEPXHOCTHU

49

HMumuuap. [psamon
KPYTOBOU LIUITUHP.
[Inomans MOBEpXHOCTH
LUIMHIpa

50

Konunueckas
MOBEPXHOCTb,
00pa3yrolne KOHUIEeCKOM
noBepxHocTu. Konyc

o1

Ceuenue koHyca
IJIOCKOCTBIO,
MapasuiebHOM MIIOCKOCTH
OCHOBaHUsA

52

VY ceu€HHBI KOHYC.
N3006paxeHne KOHYCOB U
YCEUYEHHBIX KOHYCOB

53

[Tnomane 60x0BOI
MMOBEPXHOCTH U MOJHOU
MMOBEPXHOCTH KOHYyCa

54

ITmomans OOKOBOM
MMOBEPXHOCTH U MOJHOU
MMOBEPXHOCTH KOHYyCa

55

Crepeomerpuueckue
3a7a4M Ha




JI0Ka3aTeIbCTBO U
BBIYHCIICHHE,
MOCTPOCHUEM CEUCHUH
OWJINH/Ipa, KOHyCa

56

Crepeomerpuueckue
3a7auM Ha
JI0Ka3aTeJIbCTBO U
BBIYHCIICHUE,
HOCTPOCHHEM CEYCHUH
IIJIMH]PA, KOHyCa

57

[TpuknagHbie 3a1a9H,
CBSI3aHHBIE C IHJIMHIPOM

58

[IpuknagHeie 3a1a4u,
CBSI3aHHBIE C [IUIUHIPOM

59

Cdepa u map

60

[Tepeceuenue cdepsl u
11apa ¢ MIOCKOCTBIO.
Kacanue mapa u cepsl
IJIOCKOCTHI0. Bun n
n300paxkeHue mapa

61

[Tepeceuenue cdepsl u
IIapa ¢ IIOCKOCTHIO.
Kacanue mapa u cdepst
IIOCKOCTHIO. Bua n
n300paxkeHue mapa

62

VYpaBHenue chepsl.




[Tnomane chepsl u eé
yacTen

63

Cummerpus chepsl 1
mapa

64

Crepeomerpuueckue
3a/1ayu Ha
JI0Ka3aTeNIbCTBO U
BBIYUCJICHUC, CBA3aHHBIC
co chepoii u mapom,
MIOCTPOEHUEM MX CEUCHHI
IJIOCKOCTBIO

65

CrepeomeTrpuueckue
3a1a9u Ha
JI0Ka3aTeIbCTBO U
BBIYUCIICHHE, CBI3aHHBIC
co chepoii u mapom,
MOCTPOCHHUEM MX CCUCHHIM
IUIOCKOCTBIO

66

[puknagaele 3aga4m,
CBsI3aHHBIE CO cpepoii U
apoM

67

IToBTOpEHMUE:
OKPY>KHOCTb Ha
IIJIOCKOCTH, BBIYUCIICHUS
B OKpPY’KHOCTH,
CTaHJapTHBIE MTOA00US




68

Pasznnunble koMOMHALIMT
TEJ BpaIICHUS U
MHOTOTPaHHUKOB

69

3anauu o reme "Tena u
IIOBEPXHOCTHU BpaleHus"

70

3agaun o teme "Tena u
MOBEPXHOCTHU BpaleHus"

71

KonTponbnas pabota
"Tena ¥ MOBEPXHOCTH
BpaieHus"

72

O0BEM ITUIMHApA.
Teopema 00 00bEME
IPSIMOTO IUJIMHIpA

73

Beruucnenue 00bEMoB
TeJI C TOMOIIBIO
OIIPEEIEHHOTO
uHTerpana. O0bEM
KOHYCa

74

[Tnomaau OOKOBOH U
MOJTHOM MMOBEPXHOCTHU
KOHYca

75

Crepeomerpuueckue
3aJauu, CBSA3aHHBIE C
BBIYUCIIEHHEM 00BEMOB
WIMH/Ipa, KOHyca

76

HpI/IKJ'Ia,Z[HBIe 3aaa4u I10




teme "OOBEMBI 1
IJIOIIA Y TOBEPXHOCTEN

TCII

77

O0bEM 1apa U LapoBOro
cekropa. Teopema 00
00béme mapa. [lnomanp
chepsl.
CrepeoMeTpHyeCcKIe
3aj1auu, CBS3aHHBIC C
BBIYUCIICHHEM 00BEMOB
rapa, mapoBoro
CerMEHTa U IapOBOTO
CEeKTOpa

78

[IpuknagHble 3aqa4u 10
teme "OOBEMEI TE",
CBSI3aHHBIE C 00BEMOM
mapa v riomajbo
cheprl. COOTHOIICHHS
MEXAY MJI0IA MU
IIOBEPXHOCTEU U
00BEMamMu TOJOOHBIX Tell

79

IToxoOuble Tena B
POCTPaHCTBE.
N3menenue o6bpEMa npu
oJ00UH.
Crepeomerpuueckue
3aJ]1auu, CBS3aHHBIC C




BBIUHCIIEHHEM 00BEMOB
TEJI ¥ IUIOIaaei
MOBEPXHOCTEH

80

Konrtponbnas padora
"[1nomaam moBEepXHOCTH
U 00BEMBI KPYTIIBIX TET"

81

JIBM>KEHUs MPOCTPaHCTBA.
OtobpaxeHwusl.
JIBr>KeHUs U paBEHCTBO
¢uryp. O61mue cBoiicTBa
BVKEHUN

82

Bunsl nBmkennii:
NapaJuIeIbHBIN EPEHOC,
LEHTpAJIbHAsI CHMMETPUS,
3epKaJIbHAs CUMMETPUS,
IIOBOPOT BOKPYT MPSIMOM

83

[IpeoOpazoBanus
nonodust. [psmas u
cdepa Ditnepa

84

['eomeTpuueckue 3amaun
Ha IPUMCHCHUC
JIBUKEHUS

85

KonTponbhas pabota
"BekTopsl B
npoctpaHcTse”

86

O06o0maromee




noBTopenue 11 nonstuit
U METOJIOB Kypca
reometpun 10-11
KJIACCOB, CUCTEMAaTHU3aIHs
3HAHUM:
"[TapannenbHOCTD
IPSIMBIX U IIJIOCKOCTEMN B
npocTtpascTae”

87

Oo6ob61aroee
noBtopenue 11 nonaruit
U METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMATU3AIIH
3HaHUi: "BekTopsl B
npocTpaHcTae”

88

O06o0maroree
noBTopenue 11 moHsTHit
U METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMATH3aLs
3HaHUM: "BekTopsl B
npocTpaHcTae”

89

Ob6o6maroree
noBTopenue 11 nonsTuit
¥ METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aIUs




3Hanuit: "O6bemM
MHOTOTrpaHHHKA"

90

Ob6o6maromee
noBTropenue 11 nousTuit
Y METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMATU3aIlHs
3HaHui: "O0bemM
MHOTOTpaHHUKA"

91

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

92

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

93

Ntorosas KOHTpOJIbHAS
pabora




94

Nrtorosas KOHTpOJIbHAsS
pabora

95

[ToBTOpenue, o6o0IIEHNE
Hn cucreMarmu3sanus
3HaAHUHI

96

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

97

Hcropus pa3Butus
CTEpEOMETPUH KaK HayKu
U €€ poJIb B Pa3BUTHHU
COBPEMEHHBIX
WH)XECHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTH

98

Ucropus passurus
CTEPEOMETPUH KaK HAYKU
U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX
VHXEHEPHBIX U
KOMIBIOTEPHBIX
TEXHOJIOTHH

99

Ucrtopus pazsutus




CTEPEOMETPHUU KaK HAYKU
U €€ poJib B Pa3BUTUU
COBPEMEHHBIX
WH)XEHEPHBIX U
KOMIThIOTEPHBIX
TEXHOJIOTHI

100

Uctopus pazsutus
CTEPEOMETPUHU KaK HAYKU
1 €€ poJib B Pa3BUTUHU
COBPEMEHHBIX
VHKCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJOTHI

101

Hcropus passurus
CTEPEOMETPUH KAK HAYKH
U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX
VHKCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJOTrui

102

Hcropus pa3Butns
CTEepEOMETPUH KaK HayKu
U €€ poJIb B Pa3BUTUHU
COBPEMEHHBIX
WH)XEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHI




OBIIEE KOJIMYECTBO

YACOB 110 ITPOTPAMME 102







MPOBEPSEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBLHOM [TIPOI'PAMMOBI

10 KJTACC

Konx nposepsiemoro

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM oﬁpaaoBaTe.n

pe3yJbTara 0011ero o6pa3oBaHus
7 I'eomerpus
7.1 OnepupoBarh NOHATUAMU: TOUKA, NPsAMasi, INIOCKOCTb
7.2 [IpuMeHSTh aKCMOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX IIPU PEIICHUN T€OMET]
7.3 OnepupoBarh MOHATHAMHU: MAPALIEIBHOCTh U MEPIEHAUKYISIPHOCTD MPSMBIX U
7.4 KnaccupuuupoBars B3aMMHOE pacoIOKEHUE IPSIMbIX U IIOCKOCTEHN B POCTPE
75 OnepupoBarh MOHATUSIMU: JBYTPaHHBIN YroJj, IPaHU ABYIPAHHOTO yrja, pedpo
yroJl ABYTPAHHOI'O yIJia, FpajycHas Mepa ABYTPaHHOIO yria
76 OnepupoBarh TOHATUSMHU: MHOTOTPAHHUK, BBIMYKIBIM ¥  HEBBITYKJIbIL
' MHOTOTpaHHUKA, MPABUIBLHBIA MHOTOTPAaHHHUK
1.7 Pacrio3naBaTh OCHOBHBIE BU/IbI MHOTOTPAHHUKOB (IIUpaMUIa, IpU3Ma, IPsIMOYT(
78 KnaccuumupoBarh MHOTOTpaHHUKH, BBIOMpAas OCHOBAaHUS ISl KiacCHU(pUKaIl
' MHOTOTPaHHHUKH, TPABUIbHBIE MHOTOTPAHHUKH, IPSMbIE U HAKIIOHHBIE TTPU3MBI,
7.9 OnepupoBarh MOHATUAMU: CEKYIIasl NIOCKOCTh, CEYEHHE MHOTOTPaHHUKOB
7.10 OOBACHATH MPUHLUIIBI TOCTPOCHUS CEYCHUI MHOTOI'PaHHHUKOB, HCIIOJIBb3YsI METO
711 Ctpouth ceyeHus MHOTOTPaHHUKOB METOJIOM CJIEJIOB, BBINOJIHATH (BBIHOCHBIE)
' MPOCTHIX O0BEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHU3Y
Pemarp 3amaun Ha HaxoXIAEHHE TE€OMETPUYECKUX BEIMYMH IO o00pasuam
712 M3BECTHBIE AHAIUTUYECKUE METOJbl MPHU PELICHUM CTaHAApPTHBIX MaTeMaTh
' paccTOsHUN MEXy ABYMs TOUKaMH, OT TOUKHU JI0 MPSMOM, OT TOUKUAO IIIOCKOC
MPSIMBIMU
Pemarp 3amaun Ha HaxoXIAEHHE TE€OMETPUYECKUX BEIMYMH IO 00pasuam
713 M3BECTHBIE aHAIMTUYECKHE METObI IPHU PELIEHUH CTaHIAPTHBIX MaTeMaTHUECK
' MEXIY CKPEUIMBAIOUIMMUCS MPSMBIMU, MEXIY NPSIMONH M IUIOCKOCTBIO, MEX
yTJIOB
714 Boruncnsate 00BEMBI M IUIOUIANM MOBEPXHOCTEH MHOTOTPAaHHUKOB (MPU3Ma
' (hopMyI1, BEIUUCIISTH COOTHOIICHUS MEXY IUIOMIASIMU TOBEPXHOCTEH, 00BEMAN
715 OnepupoBarh MOHATHSAMH: CHUMMETPHSI B MIPOCTPAHCTBE, LIEHTP, OCh M ILIOCKC
' IJIOCKOCTh CUMMETPUU (QUTYPbI
716 W3BnekaTh, MpeoOpa3oBbIBaTh W HMHTEPHPETUPOBATh HH(POPMAIMIO O TMPOCT]

¢burypax, npeJCcTaBICHHYIO Ha YepTexax U pUCyHKax




[TpumensaTh reomMeTpuueckue (akThl ISl PEHICHUS CTEPEOMETPHUYECKUX 337134

7 II1arOB PELICHUS, €CIIM YCJIOBHS IPUMEHEHHs 3a/1aHbI B IBHOM (opme
718 [TpumMeHsATH IpOCTENIIINE TPOTPAMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHHKAIIL
' CTEPEOMETPUYECKHX 3a/1a
719 [IpuBoaUTH MpUMEpPbl MAaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH B MPHUPOAE U KH3
' 3aKOHOB T'€OMETPUHU B UCKYCCTBE
[IpuMeHsTh MONy4YeHHbIE 3HAHMS Ha MPAKTHKE: aHAJIU3UPOBATh PEaJbHBIE CUTY
MOHATHSL B MpOLECCe IMMOMCKA pEHIeHHs MaTeMaTHU4ecKu CQPOopMyITUPOBAHH
7.20 peayibHblE CUTyallUd Ha $3bIKE TE€OMETPUU, HCCIENI0BaTh IOCTPOCHHBIE
reOMETPUUYECKUX MOHATHM W TeopeM, ammapara anreOpbl, peliarh MNpPaKTh
HaXO0XKJICHUEM T'€OMETPUYECKHUX BEIIMYHH
11 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI 00pa3oBaTeJik
NpoBepPsieMoOro
0011ero oOpa3oBaHus
pe3yJbTara
6 I'eomerpus
OnepupoBaTh MOHATHAMH: IMIIMHAPHYECKAs TOBEPXHOCTh, OOpa3ymoIue I
6.1 HWIMHIpP, KOHHMYECKas IOBEPXHOCTh, OOpa3yloliue KOHUYECKOM IOBEpX
MIOBEPXHOCTh
6.2 Pacnio3naBate Tena BpaieHus (UIUHAP, KOHYC, cepa U map)
6.3 OOBACHATH CIIOCOOBI MOTYYSHHSI TEJ BPALLICHUS
6.4 KrnaccudumupoBars B3auMHOE pacmloiioKeHHe CPephl U TIOCKOCTH
6.5 OnepupoBaTh MOHATHUSMH: IIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTa, BBICO"
' OCHOBAHHME IIapOBOTO CJIOS, BRICOTA MIAPOBOTO CIIOS, IIAPOBOI CEKTOP
6.6 Bbruucnate 00bEMBI U IITOLAIM TTOBEPXHOCTEH TEJ BpallleHNs, TeOMETPUYECKUX
6.7 OnepupoBaTh MOHATUSAMU: MHOTOTPAHHUK, BIIUCAHHBIA B Cpepy U OMHCAHHBIN O
' B MHOTOI'PaHHMK WJIM TEJIO BpAIlEHUs
6.8 BBIUUCIIATE COOTHOMIEHHUS MEXTY TUIOIIAISIMUA TOBEPXHOCTEH B 00BEMaMu TOH0(
6.9 N300paxkaTh n3ydaembie GUTYPHI OT PYKH M C IPUMEHEHHUEM MPOCTHIX YEPTEKHEI
6.10 BbInonHATE (BBIHOCHBIE) MJIOCKHE YEPTEXKH U3 PUCYHKOB MTPOCTHIX 0OBEMHBIX (N
' CTPOUTH CEUCHHsI TeJI BPALICHUS
6.11 W3BnekaTh, WHTEPHPETHPOBATH W MPeoOpa3oBBIBaTh HMH(OPMAIMIO O MPOCT]
' ¢burypax, npeacTaBICHHYIO Ha YepTexax U pUCYHKaX
6.12 [TpumensTh reoMeTpudeckne (HakThl JUTS PEIICHHs] CTEPEOMETPHUECKUX 3ajad.

IaroB pelIeHHUs], €CIIM YCIOBUS IPUMEHEHUS 3aJJaHbl B IBHOH (opme




6.13

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BrimonaaTs HeﬁCTBHﬂ CJIOKCHHUA BEKTOPOB, BEIYMTAHNSA BEKTOPOB U YMHOXCHH

6.14 KaKUMH CBOMCTBAMM OHHU 00JIa/1aI0T
6.15 [IpUMEHSTH TIPABUIIO TAPAJUIEIENHUIIENA TP CII0KEHUU BEKTOPOB
OnepupoBarh MOHATUSAMM: JEKApPTOBbI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP
6.16 BEKTOPOB, KOOPIMHATHI BEKTOPA, YTOJI MEXK/Y BEKTOPAMH, CKAIISIPHOE ITPOM3BE/IE]
KOMILTaHAPHBIE BEKTOPBI
6.17 HaxomuTe CymMMy BEKTOPOB M MPOM3BEIECHME BEKTOpA HA YHCIO, YrOJl
' IPOM3BEEHUE, PACKIIA/IBIBAT BEKTOP 110 JBYM HEKOJUIMHEAPHBIM BEKTOPAM
6.18 3agaBarh IOCKOCTh YPABHEHUEM B JIEKAPTOBON CHCTEME KOOPAUHAT
6.19 Pernats npocreiiiime reoMETPUYECKHUE 3a/1a41 Ha IPUMEHEHUE BEKTOPHO-KOOP/IH
6.20 Pemmars 3a/a4u Ha JIOKa3aTEbCTBO MATEMATHYECKMX OTHOLIEHUM M HAXOXKIEHH
' 00pasiam Win alropuT™Mam, MPUMEHSS U3BECTHBIE METOIbI TP PEIIEHUH CTaH/Ia
6.21 [IpUMEHATH TIPOCTEMIINE IPOrPAMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHHUKAIIH
' CTEPEOMETPUYECKHX 337124
6.2 [IpUBOUTL TIPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEW B NPHUPOJAE M IKHU3
' 3aKOHOB T'€OMETPHH B HCKYCCTBE
[IpUMEHSTH TIOTy4YEHHbIE 3HAHUS Ha MPAKTHKE: aHAIM3UPOBATH PEATBHBIE CHTY
MOHATHS B MPOLECCE IIOMCKA PEIIEHHS MATEMAaTHYECKH CPOPMYIHPOBAHH(
6.23 pealbHble CHTyallud Ha S3bIKE TE€OMETPHH, HCCIIEN0BAaTh IOCTPOEHHBIE

reOMETPHUECKUX TMOHATHI M TeopeM, ammapara ajareOphl, pemath MpaKkTh
HAaxO0’KJICHUEM F€OMETPUYECKUX BEJINYUH




HHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

10 KJTACC

Kox
7

IIpoBepsieMblii 3JIeMEHT COIePKAHUS

I'eomerpus

7.1

OcHoBHBIE IOHATHUS CTepeoMeTpur. Touka, mpsMasi, INIOCKOCTh, MpocTpaHcTBo. [lonsarue 06
CTEPEOMETPHUU: AKCUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX

7.2

B3aumHoe pacnonoxeHue MNPSMBIX B MPOCTPAHCTBE: MEpeceKarolluecs, NapasuieIbHble

[TapamenpHOCTh NPSAMBIX U INIOCKOCTEH B IIPOCTPAHCTBE: IMApAJUICIIbHBIE IIPSIMBIE B IPOCT]
MMpsAMBIX, HTapPAJJICIBbHOCTD HpﬂMOﬁ M TJIOCKOCTH. YTIHBIC COHAaIIpaBJICHHBIMU CTOPOHAaM
npoctpaHcTBe. [lapanenpbHOCTh  IIOCKOCTEM: MapajUielbHbIE IIJIOCKOCTH, CBOWCTBA
[Ipocreitmume npocTpaHnCTBEHHBIE PUTYPHI HA TUIOCKOCTH: TETPAdp, KyO, mapauiesIenuIie]I, Tic

7.3

[lepnieHIUKYNSAPHOCTh MPSAMOM M IUIOCKOCTU: NMEPHEHAUKYJISIPHbIE MPSMbBIE B IPOCTPAHCT
NEPIEeHIUKYJIAPHbIE K IUIOCKOCTH, MPU3HAK NEPIEHIUKYISIPHOCTH MPSAMOM M IUIOC
MEPIEeHIUKYJIAPHON IUIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YTOJl MEXKIY IPSIMON U MJIIOCKOCTBIO
yroJs ABYrpaHHOro yria. llepneHauKyasp U HakJIOHHBIE: PACCTOSIHUE OT TOYKH JO IJIOCKOC
IUIOCKOCTH, MPOEKIMs (UIypbl Ha IUIOCKOCTb. IleprneHauKyIspHOCTh IUIOCKOCTEH: MpPU3H:
mockocTeil. Teopema o TpEX neprneHauKyIsIpax

7.4

[lonsiTHe MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOIPAHHHMKA, BBIMYKJIbIE M HEBBIMYKIIE
MHororpanHuka. [Ipusma: N-yrosbHas mpu3Ma, IpaHH ¥ OCHOBAHHS MPHU3MBI, IIpsiMas U H
MOJIHAsi TOBEPXHOCTh pu3Mbl. [lapannenenunen, npssMOYyrojibHbIN NapaieAeIUIE] U €r0 CB
nupaMua, TpaHH M OCHOBAHHME MUPaMHIbI, OOKOBas M TMOJHAas MOBEPXHOCTh MUPAMU]
nupaMua. OJIeMEHThl MPU3Mbl U TOHpaMuibl. [IpaBUIbHBIE MHOTOTPAaHHUKHU: TOHSTHE

MpaBWIbHAS TpPU3Ma W TpaBWIbHAs NHpaMuja, MpaBUJIbHAS TPEYroyibHas MNHpaMuia |
[Ipeacrasnenue o MpaBUILHBIX MHOTOTPAHHUKAX: OKTadIp, TOACKadAp U ukocarapyrue Ceyel

7.5

CI/IMMeTpI/Iﬂ B MMPOCTPAHCTBEC: CUMMETPUSA OTHOCHUTCIIBHO TOYKH, HpHMOﬁ, IUIOCKOCTH. DJIeMe
Hnapajuiejienmieaax, mpaBUJIbHbIX MHOT'OI'paHHUKAX

7.6

Beruncienue 31eMEHTOB MHOTOTPaHHUKOB: pEOpa, auaroHamy, yriuel. [lmomans Ooko
MOBEPXHOCTU MPSIMOW IMPHU3MBI, IUIOIIAJb OCHOBAaHUI, TeopeMa O OOKOBOH ITOBEPXHOCTI
OOKOBO MOBEPXHOCTH M MOBEPXHOCTH MPABHIILHON MHPaMUABI, TEOpEMa O IJIOMIAAH YCeus
o0béMe. OOBEM THUpPaMUIbI, TPU3MBbI

7.7

HO,Z[06HLIC TCJIa B IPOCTPAHCTBC. CooTHonIeHUS MCKAY IIoIagIMU HOBCpXHOCTCﬁ, 00BEMaN

11 KUIIACC

Kon

IIpoBepsieMblii 3JIeMEHT COAEPKAHMS

I'eomerpus




[unuuapudeckas MOBEPXHOCTh, 00pa3yloIe MUIMHIPUYECKONH MOBEPXHOCTH, OCh II

6.1 [unmuuap: ocHOBaHUS B OOKOBAs IIOBEPXHOCTH, 00pa3yIomias U OCh, MO b OOKOBOHN U
Konnueckas HoBepXHOCTh, 00pa3yroIIue KOHUYECKON TOBEPXHOCTH, OCh ¥ BEPIIMHA KOH
6.2 OCHOBaHWE U BepIMHA, o0Opa3ymlias ¥ OCh, IUIONIAJb OOKOBOW W TOJHOW TOBE
o0pasyromye 1 BHICOTa, OCHOBAHHS U OOKOBAs IIOBEPXHOCTh
6.3 Cdepa n map: ueHTp, paguyc, 1uamMeTp, IIoLa b HOBEPXHOCTH ceprl. BzanmHoe pacri
KacaTelbHasl IJIOCKOCTh K cdepe, mIonaas cepsl
6.4 N300pakeHue Tes BpallleHHsl Ha MJIOCKOCTH. Pa3BépTka uumHApa U KOHyca
6.5 KomOuHanmu Ten BpameHus ¥ MHOTOTPAaHHMKOB. MHOTOTpaHHHK, ONMCAHHBIA OKOJIC
' MHOT'OI'PaHHUK, WIH TEJIO BPALLCHUS
6.6 [Tonsitue 06 06béMe. OcHOBHBIE CBOICTBA 00bEMOB Tell. Teopema 00 00BEME MPSAMOY
' cneactBus 3 He€. OOBEM mmmHApa, KoHyca. O0bEM 1Iapa 1 miomanb chepsl
6.7 ITonoGHbIe Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXAY IUIOLIAIIMU IOBEPXHOCTEH, 00D
6.8 CeueHuss mwinHApa (MapauiebHO M MEPHEHIUKYISPHO OCH), CEYEHHUs KOHyca |
' IIpOXOo/dlIee Yepe3 BepIINHY), CEYeHUs I1apa
Bekrop Ha miockoctT M B mpocTpaHcTBe. CIOKEHHWE M BBIYMUTAHHE BEKTOPOB. Y
6.9 PaznoxeHue BekTopa 1o TpéM HEKOMIUIaHApHBIM BeKTopaM. [IpaBuiio napanienenunena
IIPUMEHEHHEM TPaBUII JEUCTBUI ¢ BEKTOpaMU
[IpsimoyronbpHas cucreMa KoopauHaT B mpocTtpaHcTBe. KoopamnaTtel BekTopa. IIpocre
6.10 VYron mexay Bekropamu. CKalsipHOE MPOU3BEICHNE BEKTOPOB. BhIUNCIEHHE YIIIOB Me»

KOOp,I[I/IHaTHO'BCKTOpHLIﬁ MCTO/J IIPU pCIICHUU I'COMCTPHUICCKUX 3a/1av




HHPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJIbHOM
ITPOI'PAMMBbI CPEJTHEI'O OBIIEI'O OBPA30BAHUA

Koa npoBepsiemoro
TpeOoBaHUA

IIpoBepsiemble TpeOOBaHUSA K MPeAMETHBIM Pe3y/JbTATaAM OCBOEHHUSI OCH
NMPOrpaMMbl cpeHero o0uero 00pa3oBaHus

Bimagenue MeromamMu J10Ka3aTeNbCTB, AJTOPUTMAMM  pELICHUSA 3a]ad;
OIIEpUPOBATh IOHATUSAMU: OIPEACIICHHE, aKCUOMa, TEOopeMa, Cle]
JI0Ka3aTeIbCTBO, PABHOCHIIbHBIE (POPMYTUPOBKU; MPUMEHSATH HMX; YMECHHL
IIPOTUBOIIOJIOKHOE YTBEPXKACHUE, IPUBOAUTH IPUMEPBI MU  KOHTPIIPE
MaTE€MaTU4eCKOW HMHAYKIMH; IPOBOJUTH JOKA3aTEIbHBIE PACCYXKICHUS IIf
JIOTUYECKYIO IIPABUIIBHOCTD PACCYXKACHUM; YMEHUE OIIEPUPOBATH OHATHAM
OIEpalMM HaJl MHOYKECTBAMH; YMEHHE MCIIOJIb30BATh TEOPETUKO-MHOKECT!
pealbHBIX IIPOLECCOB U SIBJICHUM W NPU PELICHHUH 3a/1ad, B TOM YHCIIE U-
YMEHHME ONEepUpoBaTh MOHATUSAMU: Ipad, CBA3HBIA Ipad, AEpeBO, LUK,
3a71aBaTh U OMUCHIBATH rpadbl Pa3IMYHBIMH CLIOCOOAMH; UCIIOIB30BATh Ipad

YMeHue onepupoBaTh MOHATUSAMH: HATYpaJIbHOE YHUCIIO, LIEI0€ YUCIO, C!
KOpEHb HaTypaJbHOH CTENEHHW, CTENEeHb C PALMOHAJIBHBIM IIOKa3aTelIeM
nokasareseM, Jorapupm 4ucia, CUHYC, KOCUHYC U TAHT'€HC IPOHM3BOJIBHOI
palMoOHAIbHOE 4YHCIIO, HPPALMOHAIBHOE YHCIIO, MHOXKECTBA HAaTypajb
JIECTBUTENIBHBIX YHCEN; YMEHHE UCIOJIb30BaTh NMPU3HAKU JEIMMOCTH, Ha
HalMeHblee oflee KpaTHoe, anroputM EBKiIuaa mpu peueHud 3ajaac
MO3ULMOHHBIMM CHUCTEMAaMH CUYUCIICHUS; YMEHUE BBINOJIHATh BBIYHACIICHHE
BBIPXXEHUI CO CTENEHsIMHU U Jorapudmamu, npeodpazoBaHus ApoOHO-panu
ONEepUpOBATh  TMOHATUAMHU:  IIOCIEA0BATEIbHOCTh, apupMeTHYecKas
nporpeccusi,  OECKOHEUHO  yObIBaloIlas  IeoMeTpudeckas  Iporf
MOCJIEI0BATEIbHOCTH, B TOM YHCIIE C TOMOILBIO PEKYPPEHTHBIX (OPMYIT; yM
KOMIUIEKCHOE YHCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE YMCIA, MOIYJb M ap
¢dopma 3amucu KOMIUIEKCHBIX 4Yucell (FreoMeTpuyecKas, TPUrOHOMETpUYEC
NPOM3BOIUTh  apu(MeTHUecKkue JeHCTBUSA C  KOMIUIEKCHBIMHM — YHC]
UCMOJIb30BaHUSI KOMIUIEKCHBIX YHCEI; ONEpUpOBaTh MOHATHSAMM: MATpPHI
MaTpPHUILIbI, TEOMETPUYECKHUM CMBICIT ONIPEAEIUTEIS

YMeHHe omnepupoBaTh IMOHATUAMM: PALMOHAIBHBIE, HPPALMOHAJIBHEIE,
norapudmuyueckue, TPUrOHOMETPUUECKHUE YPAaBHEHHSI U HEPABEHCTBA, UX (
MOHATHUSIMU: TOXKJIECTBO, TOKJIECTBEHHOE IIPeoOpazoBaHue, ypaBHEHHE, HE]
U HEPaBEHCTB, PAaBHOCWIBHOCTb YPAaBHEHMI, HEPABEHCTB M CHUCTEM;

HEPaBEHCTBA U CHCTEMBI C IIOMOLIBIO PA3IMYHBIX IPUEMOB; pelIaTh YPABHE

napamMeTpoM; MPUMCHATE YpPaBHCHHA, HCPABCHCTBA, UX CHCTEMBI JJIA PCII




3aJia4 U3 pa3JIMYHbIX obnacrei HAaYKHU U peanLHoﬁ KHN3HHU

YMeHue onepupoBaTh MOHATUAMHU: (QYHKUUS, UYETHOCTH (QYHKIUHU
OTPaHUYEHHOCTh (DYHKIIMHM, MOHOTOHHOCTh (DYHKIIMH, SKCTpEeMyM (pyHKIH
3Ha4YeHUs1 (QYHKIUU HA TMPOMEXKYTKE, HempepbhlBHAS (DYHKIUS, aCUMIITOTH
BTOpasi MpOU3BOIHAS (PYHKUUHU, TEOMETPUUYECKHI M (PU3UUECKUN CMBICI
ONpeNeNEHHBI MHTErpall; yYMEHUE HAaXOIWTh AaCHMIITOTHI rpaduka (¢
NPOM3BOJIHBIE CYMMBI, IPOU3BEACHHS, YacTHOTO M KOMIIO3UIMH ]y
KacaTenbHON K rpaduky (QyHKIMHM; yMEHHE HAaXOIHWTh MPOU3BOAHBIC 3Ji€
UCTOJIb30BaTh TPOU3BOAHYIO JUISI HCCIEAOBAaHUS (QYHKUUH, HAXOAUTh
3Ha4YeHUs1 (PYHKIMI; CTPOUTH Trpa)MKW MHOTOWICHOB C HCIHOJIH30BAHUE
aHaM3a; MPUMEHATH POU3BOIHYIO /ISl HAXOXKICHUS HAWIYUYIIETO PEUICHE
COLMAIbHO-9KOHOMHUYECKUX W (U3UUECKUX 3aJadax; HAXOAWUTH ILIOMIAIN
MHTETpaia; MPUBOAUTH TPUMEPHl MATEMaTHYECKOTO MOJCIHPOBAHUS C T

ypaBHEHU I

YMmeHue omnepupoBaTh MOHATHAMH: Tpaduk GyHKIUH, oOpatHas QyH
JWHEWHas (QYHKUOUS, KBaJpaTHyHas (QYHKIUS, palloHaIbHAs — (yH
TPUTOHOMETpHYECKUEe  (DYHKIMHM, OOpaTHbIE TPUTOHOMETPUYECKHUE
jgorapupmuueckas  (QyHKIUH, YMEHHUE CTPOUTh TpadUKd  H3YydeH
npeoOpa3oBanusi rpa@UKOB YHKIMH, UCIIOIB30BATh TPAPUKH LI U3yUCH]
NPU PEIICHUM 33]a4d U3 APYruX y4eOHBIX MPEIMETOB M 33/1a4 U3 PEabHOM
3aBUCUMOCTH MEXJy BEIMYMHAMH; HCIIOJIB30BaTh CBOWCTBA U rpaduku QyH
HEPAaBEHCTB U 3a/lay C MapaMeTpaMiy; M300pakaTb Ha KOOPAUHATHOW I
YpaBHEHUI, HEPABEHCTB U UX CUCTEM

YMeHue pemath TEKCTOBbIE 3aJaud pPa3HbIX TUIOB (B TOM 4YMCIE Ha
JBUXKEHHE, paboTy, CTOUMOCTh TOBApOB M YCIIYI, HaJOIH, 3aJa4d U3 00J
ceMeHbIMU (pMHAHCAMU); COCTABIATh BBIPAKEHUS, YPABHEHUSI, HEPABEHCT
3a/1a4d, HCCIEAO0BaTh IIOJIYYEHHOE PEIICHHWE W OLEHHMBATh IPABJIOMNOJIC
MOJEIINPOBATh pealbHblE CHUTyallMH Ha S3bIKE MaTEMAaTHKH; COCTaB]
HEPaBEHCTBA M UX CUCTEMBI MO YCJIOBHUIO 3aJa4M, MCCIEI0BATh IIOCTPOCHH
anmnapara ajreOpbl, UHTEPIIPETUPOBATH MOJTYUEHHbBIN pe3yIbTaT

YMeHue omepupoBaTh MOHATUAMHU: CpeaHee apupMeTHyecKoe, MeauaHa.
3HAUEHMs, pa3Max, JUCIIEPCHUS, CTAHAAPTHOE OTKJIOHEHUE YHCIOBOIO
UHTEPIPETHPOBAaTh MHPOPMALIMIO, NPEACTABICHHYIO B Ta0iuuax,
OTpaXKaIoOIlyl0 CBOMCTBAa DPEAJIBHBIX IMPOLIECCOB M SBJICHUM; IMPEACTaBIS
TaOJUIl ¥ JAMarpamm; MccienoBaTh CTaTUCTUYECKUE JaHHbBIC, B TOM YHUCIIE
METOZOB M DJEKTPOHHBIX CPEACTB; IpadUyecKH HCCIe0BaTh COBMECTH
JyarpaMM pacCEeMBaHUs U JINHEHHOW perpeccuu

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




COOBITHSI; YMEHHE BBIYHCIATH BEPOATHOCTb C HCIIOJIB30BAaHHEM TIpady
bopMyIIbl CIIOKEHHUSI U YMHOXKEHHSI BEPOATHOCTEH, POpMYITy MOJTHOU BepC
KOMOHMHATOpHbIE (aKThl U POPMYJIbI; OLEHUBATh BEPOSTHOCTU PEATBHBIX (
MOHATUSIMU: ClTydaiiHasi BETUUMHA, paclpeielieHne BEpOSITHOCTEH, MaTeMar
U CTaHJapTHOE OTKJIOHEHHUE CIIy4aiiHON BEJIMYMHBI, (YHKIIMH PACIpE/CIICH]
MOKA3aTeIbHOIO U HOPMAJbHOTO PpACHpPENCICHUN; YMEHHE HCIOJb?
pacrpefieieHui JJig pelleHusl 3a]ad; 3HAKOMCTBO C IOHSTHUSIMH: 3aK
BBIOOPOYHBIX HCCIIEOBaHUM; yMEHHE NPUBOIUTH IPUMEPHI POSBICHY
MPUPOJHBIX U OOIIECTBEHHBIX SIBJICHUSIX; YMEHHE ONEpPUPOBATH MOHSATHUS
YHCIIO COYETAaHUH, YUCIIO NepecTaHOBOK; OMHOM HploTOHA; yMeHue mpume
paccyXIeHUs I pelleHus 3aJay; OLIEHWBAaTh BEPOSTHOCTH peal
BEPOATHOCTHYIO MOJI€Ib M UHTEPIPETUPOBATH MOTYYCHHBIN Pe3yabTaT

YMeHue onepupoBaTh MOHATHAMU: TOYKA, NpsAMas, IUIOCKOCTb, IPOCTPAH
yIJla, TUIOCKUM YIroJl, IBYTPaHHBIM Yo, TPEXTPAHHBIN YIroJl, CKPEIIMBAIOLL
U MNEPHEHIUKYJSIPHOCTh IMPSMBIX M IUIOCKOCTEH, YIrOJ MEXAY IPSMBI
IUIOCKOCTBIO, YTOJl MEXAY IUIOCKOCTSMH, PAaCCTOSHME OT TOYKH IO IL
IIPSAMBIMH, PACCTOSHHE MEXAY IUIOCKOCTSAMH; YMEHHME HCIIOJIB30BaTh IIp
(GakThl U TEOpPEMbI IJIAHUMETPUHU; YMEHUE OLICHUBATh pa3Mepbl 0ObEKTOB
MaTE€MaTU4YeCKUE MOJEIN C IMOMOLIbI0 N€OMETPUYECKUX IOHITUI U BEINYl

MPAKTUYCCKUC 3aJa4r
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YMeHue omnepupoBaTh MHOHATHAMM: IUIOMIAAL (QUIypbl, 00bEM (GUIYpHI,
MHOTOTpAaHHHMK, CEYeHHEe MHOTOrpaHHMKa, KyO, Mapajiesenunen, Ip
MOBEPXHOCTh BpallleHUs, IWINHAP, KOHYC, Imap, cdepa, IUIOMAAb C(
NUpPaMU/Ibl, PU3MBI, KOHYCa, IMINHApa, 00bEM Kyba, MpSIMOYroJIbHOIO
IIPU3MBI, IWJIMHAPA, KOHYyCA, I1apa, pa3BEPTKAa NOBEPXHOCTU, CEYEHHS KOH)
OCH WJIM OCHOBAHMIO, CEYEHHUE I11apa, MIIOCKOCTh, KAcaroIascsi cepsl, UK
ceueHHe MHOTOTpaHHUKa, H300pa’kaTb MHOTOTPaHHUKH, (PUTYPBI U TTOBEPXE
TOM 4YMCJIE C MOMOIIBIO DJIEKTPOHHBIX CPENCTB; YMEHUE NPUMEHSTH CBOI
CaMOCTOSITENIbHO (POPMYJIMPOBATH ONpPEAETICHUs U3y4aeMbIX (DUTYp, BbIIBI
NpPU3HAKAX TeOMETpUYecKUX (uryp, OOOCHOBBIBATH WJIM OINPOBEPIa
KiJaccupukanuo (GUryp MO pa3IUYHBIM IPU3HAKaM, BBINOJHATh HE
IIOCTPOCHMUSI
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YMeHne ornepupoBaTh MOHSATHSAMH: JTBH)KCHHE B MPOCTPAHCTBE, Mapaniel
IUIOCKOCTH U B TIPOCTPAHCTBE, IOBOPOT, MpeoOpa3oBaHHE TMO00US,
pacrio3HaBaTh paBHbIE W TOJOOHBIE (HUTYPHI, B TOM YHCIE B TPHPC
UCTIOJIF30BaTh T€OMETPUYECKHE OTHOIICHHS TPH PEHICHUH 3a/1a4; HaXOMH
(nmuHaA, yroi, momanas, o0bEM) MpH pELIeHUH 3ajad U3 JIPYruX Y4eOH
KM3HH, yMEHHE BBIYUCISATH TC€OMETPHYECKHE BEIMUYMHBI (JJTUHA, YTOJ

MOBEPXHOCTH), MCIONb3Yys H3Y4YeHHbIE (OPMYJIbl M METOJbl, B TOM !




MUpPaMU/IbI, TPU3MBI, KOHYCA, IIIIMHAPA, IIomaab chepsl; 00bEM Kyda, mpsi!
MUPaMUIbIL, TPU3MBI, HWIMHPA, KOHYCA, Iapa; YMEHUE HAaXOAUTh OTHOIICHH
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YMeHue onepupoBaTh IOHATHUAMH: INPSMOYrOJIbHAs CHCTEMA KOOPIMHAT
KOOPJHMHATHI BEKTOpa, CyMMa BEKTOPOB, IIPOU3BEACHUE BEKTOPA Ha YHCIIO, |
CKAJIIPHOE IIPOM3BEICHUE, BEKTOPHOE IIPOM3BEICHUE, YIOJl MEKIAY BEKT
BEKTOPHBI M KOOPAMHATHBIA METOJA Ul PEIICHUS I'€OMETPUYECKUX 33)

MPEIMETOB
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YMeHue BbIOMpATh MOIXOMAIIANA METON I PeUIeHUs 3aJadyd; MOHUMaH
W3y4YEHUN TIPUPOJTHBIX W OOIIECTBEHHBIX IIPOILIECCOB U SIBICHHM; yMEH
3aKOHOB MAaT€MAaTHKH B UCKYCCTBE, YMEHUE MPUBOJIUTH IPUMEPHI MaTeMaTk
¥ MUPOBOI1 MaTeMaTU4YECKOI HAyK1




HEPEYEHbDb DJIEMEHTOB COAEP/KAHUSA, IPOBEPAEMbBIX HA

EI' 1O MATEMATHKE
Kon IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS
1 UYucna 1 BBIYUCIECHUS
1.1 HarypanbHble u niensle uncna. [pusHaku AeIMMOCTH LEeNbIX Yncell
1.2 Panmonanbubie ynciaa. OOBIKHOBEHHBIE U IECSITUYHBIE IPOOU, TIPOLIEHTHI, OECKOHEYHBIE T1e
1.3 ApudmeTrndeckuii KOpeHb HaTypaIbHOU cTeneHu. JleicTBHs ¢ apu)METHUESCKUMU KOPHSIM
14 Crenessb ¢ 1enbIM nokaszaresneM. CTeneHb ¢ pallMoOHaIbHbIM MoKa3zareseM. CBOWCTBA cTene
1.5 CuHycC, KOCUHYC U TAaHT'€HC YHMCIIOBOIO apryMeHTa. ApKCHUHYC, apKKOCUHYC, apKTAaHI'€HC UM
1.6 Jlorapudm uncna. [lecaTudyHble U HaTypaJlbHbIE JOrapHUPMbI
17 JlelicTBuTenpHble yncia. ApupMeTHUECKUe Onepanuu C JeHCTBUTENbHBIMU YHUCIaMU. [
' IpaBUJIa OKPYTJICHHUS, IPUKUKA U OLIEHKA Pe3yJbTaTa BEIYUCICHUH
1.8 [TpeoOpazoBaHre BbIpaKEHHI
1.9 KommuiekcHbie uncna
2 VYpaBHEHMs U HEpAaBEHCTBA
2.1 Llenbie 1 poOHO-pallMOHATILHBIC YPaBHEHUS
2.2 HppauronanbHble ypaBHEHUS
2.3 TpuronomeTrpruyeckue ypaBHEHHS
2.4 [Toka3zarenbHble U TorapupMUUYECKre ypaBHEHUS
2.5 Llenbie 1 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA
2.6 WppanmonanbHpie HEPaBEHCTBA
2.7 [Toka3zarenbHble U JOrapupMUUECKIe HEPAaBEHCTBA
2.8 TpuronomeTpruyeckrue HepaBeHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Martpuna cucTeMbl JINHEHHBIX ypaBHEHUH. ONpenenuTens MaTpULbI
3 OyHKIMH U TpaduKu
31 OyHkus, crnocodsl 3amaHus ¢yHkiuu. ['paduk ynkumu. B3aumuHo oOpaTHble ¢yH
' byukun. [leprnoanueckue GyHkuum
Ob6nactp ompeneneHuss U MHOXecTBO 3HadeHMH (yHkiuu. Hymu ¢yaxoum. IIpos
3.2 [TpomexyTKM MOHOTOHHOCTH (PYHKIIMH. MakCUMyMbl U MUHUMYMbI (pyHKInU. Haubonbr
(GYHKIHMU Ha TPOMEKYTKE
33 Crenennas GyHKIMS ¢ HATypaJdbHBIM M LIETBIM Moka3atenem. E€ cBoiictBa u rpadux. Cs

CTCIICHHU




3.4 Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpaduKu

3.5 [TokazarenbHas u gorapudmuueckas GyHKIUU, KX CBOMCTBA U rpaduku

3.6 Touku pa3pbeiBa. AcUMITOTHI rpadukoB ¢pyHkuuid. CBoWcTBa (PYHKINHI, HEMPEPHIBHBIX HA (

3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUA MTOCIEA0BATEIHHOCTEN

3.8 Apudmerndeckasi 1 reoMeTpuueckas nmporpeccuu. opmyina CI0XKHBIX TPOIICHTOB
4 Hauana MmaTemaTtuieckoro anaiamsa

4.1 [TpousBoanas ¢pyukiuu. [Ipons3BoHbIe F1€eMEHTAPHBIX (YHKIUN

42 [IpuMmeHeHre MPOU3BOIHON K HUCCIEA0BaHUIO0 (PYHKIIUNA HA MOHOTOHHOCTb U 9KCTPEMYMBI.
' HAaUMEHbBIIETo 3HauUeHUs! QYHKIIMHN HA OTPE3Ke

4.3 [TepBoobpaznas. Muterpan
5 MHoxecTBa U JIOTHKA

5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMHU. [{uarpammsl Ditsiepa — Benna

5.2 Jloruka
6 BeposaTHOCTh U cTaTUCTHKA

6.1 OnucarenpHas CTaTUCTHKA

6.2 BepostHocTh

6.3 Komb6unaropuxka
7 I'eomerpus

7.1 Durypsl Ha IMIIOCKOCTH

7.2 [IpstMble ¥ TJIOCKOCTH B MIPOCTPAHCTBE

7.3 MHororpanHuku

7.4 Tena u NOBEpXHOCTH BPALCHUS

7.5 Koopaunats! 1 BEKTOPBI




YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJJUYECKHUE MATEPHUAJIBI IS YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET






