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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBasieTcs OOHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHEro
o0miero o0Opa3zoBaHUsl, TaK KaKk 00€CIIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPAaBIECHHOCTH W IPEIMETOB T'YMAaHHMTAPHOTO ILIMKJIA.
[lockonbKy  JIOTHUECKOE  MBbIIUIEHHE,  (QOpPMHPYEMOE  MNpU  U3YYEHUU
0Oy4aIOIUMHUCS TOHSATUIHHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUM IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHHME BBIIBUIAaTb M OINPOBEPraTb TUIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSL IIPY PELICHUM 337]a4 €CTECTBEHHO-HAy4YHOI'O0 LHKJIA, B YACTHOCTH
buznueckux 3aaay.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriyOin€HHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
U3y4YE€HUU T€OMETPHUHU, KaK COCTABJISAIOLIEH MpeaMeTHOM obmactu «MaremaThka u
uHpopmaTtrka»  yepe3  oOecledYeHHUE  BO3MOKHOCTH  NPUOOPETEHUS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCUCTBUM,
cnenu(pUYHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJISl YCIIEIIHOT0 Npo(heCCUOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCMOIb30BAaHUEM MATEMATUKU.

[TpuoputreTHbIMH 3a3JauyaMu Kypca T€OMETPUM Ha YIIIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHre NpeCTaBICHUs O TEOMETPUU KaK YaCTH MUPOBOU KYJbTYpbI U
(GbopMHpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dopMUpOBaHHE TMPEACTAaBICHUS O MPOCTPAHCTBEHHBIX (UIYpax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEIAX, MO3BOJIAIOIMIMX ONMCHIBATH M H3y4yaTh
pa3HbIe SBJICHUS OKPY>KAIOIIEro MUpa, 3HaHWE MOHATUIHOIO amnmapara o pa3ieriy
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpHUU;

dopMupoBaHHEe  yMEHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSIMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMya M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMHpOBaHUE YMEHUS pacliO3HABaTh HA YEPTEkKax, MOACISIX U B pPEaIbHOM
MUpPE MHOIOTPaHHUKM M Te€Ja BpaLIEHUs, KOHCTPYUPOBATH T'€OMETPUYECKHE
MOJEIIH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTEMaTUYECKUX TEOpHUil, GOpMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU MPHU
IIPOBEICHUHU PACCYKICHUN;

dbopMUpOBaHHE yYMEHHs BIAJETh METOJIAMHU JI0Ka3aTeIbCTB U aJTOPUTMOB
pELIeHUs,, YMEHUSI WX IPUMEHATH, MPOBOJUTH JIOKA3aTEIbHBIE PACCYXICHHS B
XOJI€ PELICHHS CTEPEOMETPUUECKUX 3aa4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM,



dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU
000CHOBaHUHU MaTEeMAaTHUUYECKUX YTBEPXKJIEHUN U POJIM aKCHOMATHKHU B MIPOBEICHUU
JIETYKTUBHBIX PacCyKICHUH;

pa3BUTHE M COBEPIICHCTBOBAHUE MHTEIUICKTyabHBIX UM  TBOPYECKHX
CIIOCOOHOCTEW 00y4YaronuXcs, MO3HABATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHHM, KpUTUYHOCTH MBIIIJIEHUS, UHTEpPEca K U3YyUCHHUIO T€OMETPHUH;

dopMupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUSI PAClO3HABATHb MPOSBICHUS T'€OMETPUYECKUX TMOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBbIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICTTUPOBAHUS PEAbHBIX CHUTYyalllil, HCCIIEJOBAaHUS MOCTPOCHHBIX MOJIEIEH,
MHTEPIIPETALNN TOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEpKATEIBHBIMU JIMHUAMU yueOHOro kypca «['eomerpusi» B
10-11 «kmaccax sBisitorcsi:  «lIpsiMble M IUIOCKOCTM B IPOCTPAHCTBEY,
«Muororpannukn», «Tema Bpamenus», «BekToppl W  KOOpIWHATHI B
IIPOCTPAHCTBEY, «/BIKEHHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
HNOHATHUSAMUY», PEIIEBAHTHBIMM T'€OMETPUM Ha YriayOlIEHHOM YpPOBHE OOydyeHUS B
10-11 xnaccax, OTHOCUTCSI KO BCEM COJIEpKaTEIbHBIM JIMHUAM y4eOHOTO Kypca, a
dbopMupoBaHHE JIOTHYECKMX YMEHHUH  paclpeiensercs He TOJIbKO IO
CoJiep KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHnue o0pa3oBaHuUs,
COOTBETCTBYIOLIIEE MPEAMETHBIM pe3yibTaTam ocBoeHusi denepanbHoi padoueit
IpOrpaMMbl, pacrpefeNéHHbIM MO TrojaM OO0y4YeHHus, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCaM O0yUaroIIuecs
oOpamanich HEOJAHOKPATHO. JTO TMO3BOJSET OPraHu30BaTh  OBIAJCHUE
re€OMETPUYECKUMHU OHATUSIMH U HABBIKAMU TIOCIIEI0OBATENBHO U MOCTYMATEIbHO, C
cOOJII0ICHHEM TIPUHIIUIA IPEEMCTBEHHOCTH, a HOBbIE 3HAaHUS BKJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUUYECKUX MPEICTABICHUN 00ydarolUXCsl, paclIupss U yriayOosss
e€, 00pasys MPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTth  ychmoBus i auddepeHumnanuu 00ydeHUs, IOCTPOEHUS
WHIUBUIYAbHBIX ~ 00pa3oBaTeIbHBIX MporpamMMm, OOeCleyuTh yriayOnEHHoe
U3y4eHHE T€OMETPUHU KaK COCTaBIISIIOIIEeH yueOHOoro npenMera «MareMaTHukay;

MOJITOTOBUTH OOYYAIONIMXCA K MPOJODKCHHIO HM3yUeHUS MaTeMaTHKH C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTb MEXITY
o01uM 1 ipodeccuoHaTLHBIM 00pPa30BaHUEM.

Ha wusyuenue yuebHoro kypca «l'eomerpusi» Ha YriIyOJIEHHOM YpOBHE
orBoautcs 204 gaca: B 10 kmacce — 102 yaca (3 gyaca B Hegenmo), B 11 kmacce — 102
yaca (3 4aca B HEJIEJI0).



COAEPXKXAHUE OBYUEHUA
10 KIIACC

IIpsaMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TOHATHS ~ CTEpeoMeTpuu. Touka, npsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3auMHOe pacnonoxeHue NpsIMBIX B IPOCTPAHCTBE: IIEPECEKarolumecs,
NapajuiejibHble W CKpelmBarouecss npsmMble. [Ipu3Haku CkpelmmBaromuxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U INIOCKOCTEW B MMPOCTPAHCTBE: NapalICIIbHbIC
IPSIMBIE B IPOCTPAHCTBE, NAPAJLIETBHOCTD TPEX NPSIMBIX, MAPAIIIENBHOCTD IIPAMON
u 1ockocT. [lapannenbHoe M LEHTpallbHOE NPOEKTUPOBAHUE, N300pakeHHe
¢uryp. OCHOBHBIE CBOMCTBa MapaJJICJIbHOTO MNpOEeKTHpoBaHUs. W300paxkeHue
¢buryp B mapajuiesbHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMHU, yroJ
MEXKy NMPSAMBIMH B IIPOCTPAHCTBE. [lapaiuienbHOCTh MIIOCKOCTEN: NapajliebHbIC
IIJIOCKOCTH, CBONCTBA IapajuIesIbHBIX IIJIOCKOCTEH. [Ipocrenmme
IPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TETpajlp, NapajuleenuIe],
MMOCTPOEHUE CCUCHUN.

[leprieHIUKYJISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPIEHAUKYJISIPHBIE TIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUICIABHBIE W MEPIECHAUKYJSIPHBIE K INIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NIEPIECHINKYJIAPHOU IIJIOCKOCTH. OpTtoronajisHoe IIPOEKTUPOBAHHUE.
IleprieHIUKYIISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  TUIOCKOCTEM: MPHU3HAK  NEPHNEHIUKYJSIPHOCTH  JIBYX
IIocKocTer. TeopeMa o TpEX MepIeHINKYIIApax.

VYrael B NPOCTPAHCTBE: YroJl MEXKAY IPSMOU U IUIOCKOCTBIO, JBYTPAaHHBIN
YTOJI, JUHEWHBIA YroJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBOICTBa IUJIOCKHX YIJIOB MHOTOrpaHHOro yria. CBOHCTBa IUIOCKMX U
JBYIPAHHBIX YIJIOB TPEXIPAHHOTO yIua. TeopemMbl KOCMHYCOB W CHUHYCOB JUIS
TPEXTPAHHOIO yTJIA.

MHororpaHHuKHu

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAsi IPU3Mbl, OOKOBAsi U MOJHASL TTOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleenune]] YW  €ro  CBOMCTBA.
Kparuaiiiine mnyTd Ha TIOBEPXHOCTM MHOrOorpaHHuka. Teopema Oilnepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamuma: n-yronbHas nupamuaa,
npaBuwibHas W yceu€HHas mnupamuabl. CBoiicTBa péOep W OOKOBBIX TI'paHen



npaBWIbHOM nupaMubl. IIpaBuibHbIE MHOIOTpaHHUKHW: MPAaBHIIbHAs MpU3Ma U
npaBWibHAs NUpamMuaa, MpPaBWIbHAsg TPEYroyibHAas NUpaMUAa W TPABHIbHBII
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOTIOTPAHHUKAX: OKTa’3p,
JOJIEKadIp ¥ UKOCAdIP.

Bbruncnenne 31€MEHTOB MHOTOIPAaHHUKOB: péOpa, JuaroHaju, YIJIblL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW IMOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomanp OOKOBOM TOBEPXHOCTM U IOBEPXHOCTH NPAaBUIBHOW MHpPaMUb,
TeopemMa O IUIOAAN YCEUYEHHOU MMPAMUIBI.

CuMmmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBl CHMMETPHUM  IIPABHJIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPAaBUJIBHOM MHOTOIPAaHHUKE: CUMMETPHS
napajielenuneaa, CUMMETPUsS NPABWIBHBIX MIPHU3M, CHMMETpPHUS IPABHIBHON
UpaMUIblL.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[loHsATUA: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOpP, JUIMHA 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
qucyio. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOXKEHHS BEKTOPA HA YHUCIIO.
[lonsiTue KOMILTaHApHBIE BEKTOPHI. lIpH3HAK KOMIUIAHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapamtenenunena. Teopema O pPAa3jIOKEHUH BEKTOpa IO TpEM
HEKOMIUIAaHApHBIM  BekTOopaM. lIpsimoyrosmpHas  cucremMa  KOOpPAHMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHATaMH TO4YEK. YTOJ MexXay BeKkTopamu. CKalsipHOE NpPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAss TMOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTbD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpamieHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmosnoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u koHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOW MPU3MBI, MIJIMHIPA, TUpaMuIbl U1 KoHyca. O0BEM 11apa U mMapoBOro
CerMEHTa.



KoMmOunanuu Ten BpalieHuss WU MHOTOrpaHHHUKOB. [Ipu3ma, BhucaHHas B
WIMHApP, ONHCaHHAas oOKojo ImHApa. llepeceuenne cdepsl U mapa ¢
wiockocThio. Kacanue mapa u chepsl miockocTsio. [loHSATHE MHOTOTpaHHUKA,
ONMKMCAHHOTO OKOJIO c(depbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpAILCHUS.

[Tnomans MOBEPXHOCTH IWJIMHAPA, KOHYyCa, TUIomaab chepsl U e€¢ JacTei.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogoOusi, romoTeTusi. PeimieHue 3amau Ha
IJIOCKOCTH € UCTIOJIBb30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB M TEJ BPALICHUS: CEYEHUs TUINHApPA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEUYEeHHsI KOHyca (mapajuieibHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEPE3 BEPIINHY), CEUEHUS 1Iapa, METOAbl MOCTPOCHHUS
CEUYECHMI: METOJ CJIEI0B, METOJ BHYTPEHHEIO NMPOEKTHUPOBAHUS, METOJ IEpeHoca
CEKYIIEH TIIOCKOCTH.

BekTopbl U KOOPAUHATHI B MPOCTPAHCTBE

Bektopel B mpoctpanctBe. Omnepanmy Hajx BeKTOpamMu. BekTopHoe
YMHOXEHHE BEKTOpOB. CBOWCTBa BEKTOPHOIO YyMHOXEHUA. lIpsmoyronpHas
cucrteMa KoopauHat B mpoctpancTBe. KoopauHatel Bektopa. PaznoxkeHue Bektopa
no Oasucy. KoopauHaTHO-BEKTOPHBIA METOJl TpPHU PEHICHUH TIE€OMETPUUYECKHUX
3a1ad.

J{BMKeHUsI B IPOCTPAHCTBE

JBxenus mnpoctpaHcTBa. OtobOpakenus. JIBUKEHUS U PaBEHCTBO (UTYP.
OO6mme cBoiicTBa JBWKCHWH. Buabl JBMKCHUH: TapaulelbHBIA IEpPEHOC,
LIEHTpaJbHasl CHUMMETPUS, 3€pKajlbHasi CUMMETpHs, IMOBOPOT BOKPYI MPSMOM.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTH IPAKIAHCKON MO3UIIUU 00YUaIOIIEerocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
MPOLETyp TPaKIAHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W JPYroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHUM C UX
GyHKUUSIMHU ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOIIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JOCTHXKEHUSAM POCCHUMCKUX MAaTEMATUKOB U POCCUMCKOW MAaT€MaTUYECKOM IIKOJIbI,
WCIIOJIb30BAaHUE HTUX JIOCTIDKCHMM B JPYTUX HAyKax, TEXHOJIOTHSX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHWE JYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUWA, 3THYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUHM HAyKh U JEATEIbHOCThIO YYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) acTeTH4ecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUas SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXICHU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
MHTEpecax 3I0pOBOTO U 0€30MacHOro 00pasa *KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3JIOPOBBIO (3I0pOBOE IMTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (U3NYecKass aKTUBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AESATEILHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TpPYyIy, OCO3HAaHUE IIEHHOCTU TPYIOIIOOUS, HHTEpPEC K
paznuyHbiM  chepaM  TPOPECCHOHANIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymieit mnpodeccud W peanu3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa30BaHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpeibl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW JUIS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAKTUKH, IOHHUMaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4eIoBeYeCKOM AesATEIbHOCTH, JTaroB ¢
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJICTBOM TO3HAHUS MHUPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAefcTBu:

BBISIBJIATH M XapPaKTEPU30BaTh CYLIECTBEHHBIE INMPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSATHUW, OTHOIICHUN MEXAy TMOHATHUSIMHU, (HOPMYJIHPOBAThH
OTpeIeSICHUs TIOHITUHN, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIWU,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTh U  NPEeOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U IPOTUBOPEUHUS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU ISt
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JIeJIaTh BBIBOABI C MCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUN
(IpsiMbIe U OT NPOTHUBHOTO), BHICTPAUBATh ApPIyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;



BbIOMpaTh cmoco0 pemieHuss yueOHOW 3amayd (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PCIICHUS, BBHIOMpATh HauOoJiee TMOAXOASAIIMA ¢ yIETOM
CaMOCTOATENIbHO BBIIEJIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

WCIIOJIB30BaTh BOMNPOCHl KAaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APIYMEHTHPOBATH
CBOIO MO3ULINI0, MHEHHUE;

MIPOBOJAUTH CaMOCTOSTENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIICIOBAHKE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKoro o0beKTa, IBJICHHUs, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBIICHUSIMH, TPOLIECCAMU;

CaMOCTOSITENIbHO (OpMYJIMpPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
OpOBEAEHHOIO  HAONIONEHHUSA, HUCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

IPOTHO3UPOBAaTh BO3MOXXHOE pPa3BUTHE IMpoOILlecca, a TAaKXKe BbIIBUraTh
MPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmaunmeii:

BBISIBIIATH Je(UINMTHI UHPOPMAIIMU, JAHHBIX, HEOOXOAUMBIX JJIi OTBETa Ha
BOIIPOC U ISl pELICHUS 33]1a4H;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh MH(GOPMALMIO PA3IUYHBIX BHIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpPHPOBaTh MH(POPMAIIUIO, TMPEICTABIATh €€ B pa3IUyHBIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OLICHHBATh HaAEKHOCTD uH(popmauu o CaMOCTOSATENIbHO
c(OPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKATHBHBIE YHHUBEPCAJbHbIE yUeOHbIe 1eHCTBUS

OOmenne:

BOCIIPUHUMATh U (GOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HeassMU OOIIEHHUs, SICHO, TOYHO, TPaMOTHO BBIpaXKaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX M MHCBMEHHBIX TEKCTax, JaBaTh MOSICHEHHWS MO X0y PEIICHUS 3aJ1ayH,
KOMMEHTHUPOBATH MOJTYYCHHBIN pe3yJbTarT;

B X0JI€ OOCYXXJIEHHS 3aJlaBaTh BOIPOCHI MO CYILIECTBY OOCYKIaeMOM TEMBI,
npoOJieMbl, pelIaeMoil 3ajadyu, BBICKA3bIBaTh WJCH, HAIlEJICHHBIE Ha TOUCK
pEelIeHUs, COIMOCTaBIIATh CBOM CYXACHUSA C CYXICHUSAMHU APYTUX YYACTHHKOB
nuarnora, oOHapy>KMBaTh Pa3jIM4Me U CXOJICTBO TMO3UIIMA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;



IIPEACTABIATh PE3YJIbTAThl PELICHU 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaady
NPE3EHTAlN U OCOOEHHOCTEN ayAUTOPHUH.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

COCTaBJISATH ILJIaH, AITOPUTM PEICHUS 3a/1aul, BIOMPATh CIIOCOO pelIeHUs ¢
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(OpPMAIIUU.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIM HHTEJJIEKT:

BJIaJICTh ~ HABBIKAMU  TO3HABATEIBLHOM  peduieKkcuM  Kak  OCO3HAHHUS
COBEpIIAEMbIX JCHCTBUM M MBICTUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB, BIAJACTh
crioco0aMu CaMOINIPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara peIICHHUs
MaTeMaTU4YECKOU 3a7auH;

MPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3a]a4H,
BHOCUTH KOPPEKTHUBBI B JEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBICHATH MPUYHUHBI
JIOCTHKEHUS WIIM HEJIOCTHIKEHUS! PE3YJIbTATOB JIEATEbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MIOHMMATh W KCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYAIbHOU
paboThl mpu pemeHud Y4eOHBIX 3a7ad, NPUHUMATh IIeJib COBMECTHOM
NeSATEeTbHOCTH, TJIAHUPOBATh OPTAHMU3AIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUIbl pabOT, JOTOBapUBaThCs, OOCYXJaTh TMPOIECC M pe3yJdbTaT padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyNmoBbIX (opMax paboThl (0OCykneHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYpMbl» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOTHl W
KOOPAUHUPOBATh CBOU JEHUCTBHUS C JPYTMMH YJIEHAMH KOMAaH[bI, OlLICHUBAThH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOydaromuiicss HayduTCs:

e CBOOOJIHO OIEpPUPOBATHh OCHOBHBIMU TOHSATHSIMH CTE€PEOMETPUU TIPH
pelIeHNH 3a1a4 U MPOBEJICHUU MAaTEMaTUYECKUX PACCYKICHUM;

® T[PUMEHSATH aKCUOMBI CTEPEOMETPHUM U CIICJICTBUSL U3 HUX IMPU PEUICHUU
reOMETPUYECKHX 3a/1ay;



® KJacCHU(PHUIMPOBATh B3aMMHOE PACIOJIOKEHHUE MPSMBIX B MPOCTPAHCTBE,
IJIOCKOCTEW B MPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOJHO ONEpUPOBaTh TMOHATHSAMH, CBS3aHHBIMM C yIJIAMH B
IPOCTPAHCTBE: MEXIY MPSAMBIMU B NPOCTPAHCTBE, MEXKAY NPAMOUA H
IJI0CKOCTBIO;

e CBOOO/HO ONEPUPOBATH MOHATUSAMH, CB3aHHBIMU C MHOTOTpaHHUKaMU;

e CBOOOJHO pAaclO3HaBaTh OCHOBHBIE BUABI MHOTOTPAaHHHMKOB (IIpU3Ma,
NUpPaMUJA, PSAMOYTOJIbHBINA apajuieenunesn, Kyo);

KJIaCCU(PUIIMPOBATH MHOIOTPAHHUKH, BEIOWpasi OCHOBaHUS [ KlacCU(UKaIIHY;
CBOOOJHO OIEPUPOBATH MOHITHSIMH, CBA3AHHBIMH C CEYEHHEM MHOTOI'PaHHHKOB
IJI0CKOCTBIO;

BBIIOJIHATh IAPAJUIEIBHOE, LUEHTPAIBHOE M OPTOIOHAIBHOE IPOEKTUPOBAHUE
¢Guryp Ha IIOCKOCTb, BHIIOJHATH N300pakeHus (PUryp Ha MI0CKOCTH;

CTPOUTh CEYEHHUS] MHOTOIPAHHHMKOB pa3JIMYHBIMM METOAAMH, BBIIOJHATh
(BBIHOCHBIE) MJIOCKHE YEPTEKH M3 PUCYHKOB MIPOCTHIX OOBEMHBIX (QUIYp: BUJ
CBEpXY, COOKY, CHU3Y;

BBIUMCIIATh IUIOIIAAN TOBEPXHOCTE MHOTOTPaHHUKOB (IIpU3Ma, NHpamMHuaa),
reOMETPUUYECKUX TEJ C IPUMEHEHUEM (HOPMYIL;

CBOOOJHO OIEPUPOBATH MOHATHSIMHU: CUMMETPHUSL B MPOCTPAHCTBE, LIEHTP, OCh H
IJI0CKOCTh CHMMETPHUH, LEHTP, OCh U TJIIOCKOCTh CHUMMETPUHU (PUTYPBI;

CBOOO/IHO  ONEpUPOBATH  TOHATUSAMHU, COOTBETCTBYIOIIMMM  BEKTOpaM |
KOOpJIMHATaM B IIPOCTPAHCTBE;

BBIIIOJIHATH JICHCTBHS HAJl BEKTOPAMH;

pemarh 3aJlayd Ha J10Ka3aTelbCTBO MAaTEMAaTHUYECKUX OTHOIICHUN M HAXOXKJIECHUE
r€OMETPUYECKUX BEIUYHMH, TPUMEHSAS] M3BECTHbIE METOABl IMPU PELICHUU
MaTEMaTUYECKHX 33]1a4 MOBBIIIEHHOTO ¥ BBICOKOTO YPOBHS CIIOXKHOCTH;
OPUMEHATH  MPOCTEMIIME  NPOrpaMMHBIE  CPEACTBA M 3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;
U3BJIEKaTh, MpPeoOpa3oBbIBATH W UHTEPHPETUPOBATH  HMHGOPMAIMIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEACTaBICHHYIO Ha YepTexax U
PUCYHKaX;

IPUMEHATh TOJIyYCHHbIE 3HAHMS Ha IPAKTHKE: CPaBHUBATH W AHAJIU3UPOBATh
peajbHble CUTyallud, MPUMEHATh HW3Y4YEHHbIE TMOHATHA B IIPOIIECCE IOUCKA
pelieHus MaTeMaTU4eckd CcHOpPMYJIUPOBAHHOM MpPOOJIEMbI, MOJIEIUPOBATH
peanbHble CUTyallud Ha SI3bIKE T€OMETPHUU, UCCIEN0BATh IOCTPOCHHBIE MOJEIHN C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeopeM, anmnapara ajireOpsbl, pemaTh
PaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIECHUEM F€OMETPUUYECKUX BEIUYHH;
UMETh MPEACTABICHUS 00 OCHOBHBIX 3Talax pPa3BUTHsI F€OMETPUM KaK COCTAaBHOM
4yacTH (PyHJIaMEHTa Pa3BUTHUS TEXHOJIOTHH.



K konmy 11 kiacca o0yyaronuiicss HAy4uTCs:

CBOOOZIHO  OMEpPUPOBATh TMOHITHSIMH, CBS3aHHBIMU C  LWJIMHIPHUYECKOH,
KOHUYECKOU U CPepUIeCKOM MOBEPXHOCTAMU, OOBSICHATH CIIOCOOBI MOTYUCHHUS;
ONEPUPOBATh TIOHATUSMH, CBS3aHHBIMU C TE€JIaMM BpalllEHUS: IWIMHIPOM,
KOHYCOM, c(hepoil u mapom;

pacmo3HaBaTh Tena BpamleHus (IIMHApP, KOHYyC, cepa W map) U OOBACHATH
CHIOCOOBI MOTYYCHHsI TEJ BpaICHHS;

KJIACCU(PUIIMPOBATh B3aUMHOE PACIOJIOKEHUE CPEPBI U MIOCKOCTH;

BBIUNCIIATh BEJIMYHMHBI 3JIEMEHTOB MHOTOI'PAaHHUKOB M TEJI BpallleHUs, 00bEMBI U
IUIOIIA/IM IOBEPXHOCTEM MHOTOTPAaHHUKOB U TEJ BPALEHUS, F[EOMETPUUECKUX TEJ
C MpuMEeHEeHHeM (Gopmy;

cBOOO/IHO ONIEPHPOBATH MOHATUSIMH, CBI3aHHBIMH ¢ KOMOMHAIIMSIME TEJT BPAIICHHS
U MHOTOIPAaHHUKOB: MHOTOIPDAaHHUK, BIMCAHHBI B cepy U ONHCAHHBIA OKOJIO
cdepsl, cepa, BOMCAHHAS B MHOTOTPAaHHUK WJIN TEJIO BpallleHUS;

BBIUMCIIATh COOTHOIIEHUS MEXAY IUIOHIAAsIMH TIOBEPXHOCTEH U 00BEMamMu
IMOTIOOHBIX TEN;

U300pakaTh M3y4yaeMble (PUTYPBI, BBIIOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKHU M3
PUCYHKOB HPOCTBIX OOBEMHBIX (QUIYyp: BUI CBEpXY, COOKY, CHM3Y, CTPOUTH
CEUEHUsl TEJI BPalllCHUs;

U3BIIEKAaTh, HHTEPNPETUPOBATH U  MpeoOpa3oBbIBaTh  HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax U
PUCYHKaX;

cBOOO/IHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH ONEPALMU HaJl BEKTOPaMU;

3a71aBaTh TNIOCKOCTh YPaBHEHHEM B JIEKaPTOBOI crcTeMe KOOPANHAT;

pemaTth TeOMETpPHUYECKHEe 3a/adl Ha BBIYMCIEHHE YTIJIOB MEXAY MNPSIMBIMUA U
IUIOCKOCTSIMH, BBIUYMCIICHHE PACCTOSHUI OT TOYKU /O IJIOCKOCTH, B LEJIOM, Ha
IPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/A MIPH PEIICHUN;

CBOOO/IHO ONEPHPOBATh MOHATUSMH, CBA3AHHBIMHU C JIBIDKEHHUEM B MPOCTPAHCTBE,
3HaTh CBOMCTBA ABHKCHUIA;

BBITIOJHATh M300paKeHUsT MHOTOTPAHHUKOB ¥ TeJl BPAICHHs TPU MapaieIbHOM
NEPEeHOCe, LIEHTPAIbHOM CHUMMETPHUH, 3€pKaJIbHOM CHUMMETpPUH, NpPU MOBOPOTE
BOKPYT MIPSIMO, MpeoOpa3oBaHus O100MS;

CTPOWTHh CEYEeHHS MHOTOTPAHHMKOB M TN BpAIICHUS: CEUEHUS LWJIMHIpA
(mapayuienbHO M TMEPIEHAUKYISIPHO OCH), CEUYEeHHs KOHyca (mapajuieibHbIe
OCHOBAHUIO U MPOXO/SIIME Yepe3 BEPILNHY), CEUCHUs 11apa;

UCIIOJIb30BaTh METO/IbI MOCTPOCHUS CEYCHHI: METOJ CIEA0B, METOJ] BHYTPEHHETO
IPOEKTUPOBAHUS, METO/]I TIEpEHOCA CEKYIIEeH MI0CKOCTH;

JI0Ka3bIBaTh T€OMETPUYECKHE YTBEPIKICHHUS,



OPUMEHATh TeoMeTpudeckue (PaKThl AN PEIHICHUs CTEPEOMETPUYECKHX 3ajad,
MPEANOJIATAIOIIMX HECKOJIBKO IIAaroB pEIICHUs, €CIM YCJIOBUS INPUMEHEHUS
3aJ]aHbl B IBHOUM M HEABHOM (opMme;

pemaTh 3a1adu Ha J0Ka3aTeIbCTBO MATEMATHYECKUX OTHOLICHUM M HAXO0XKJICHHE
IE€OMETPUYECKUX BEINYHH;

IIPUMEHSTH POIrPAMMHBIE CPEJICTBA U AIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI
IIPU PEIIECHUU CTEPEOMETPUUECKHX 3a/aY;

IIPUMEHATh IOJYYEHHBIE 3HAHMS Ha INPAKTUKE: CPABHUBATh, AHAIM3UPOBATH U
OLICHMBATh PEAIBHBIE CUTYallUH, IPUMEHATH HW3YYEHHBIE IIOHATHS, TEOPEMBI,
CBOMCTBa B IMpolleCCE€ MOUCKA PEUICHUs MaTeMaTHYeCKH CHOpPMYJIUPOBAHHOM
npoOsieMbl, MOJETUPOBATh peajbHbIE CHTyalldd Ha S3bIKE T'COMETPHH,
MCCIIE0BATh ITOCTPOCHHBIE MOJEIHN C UCIIOJIB30BAHUEM F€OMETPUUYECKUX OHATUN
U TEOpeM, ammapara ajireOpbl, pelmaTh MPaKTHUYECKHE 3aJaud, CBSI3aHHBIE C
HAaxO0KJICHUEM I'€OMETPUYECKUX BEJINYNH;

UMETh MPEACTABICHHS] 00 OCHOBHBIX 3TAlax Pa3BUTHUsI T€OMETPUH KaK COCTABHOMU
4acTu (yHIAMEHTA Pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
n/m HanmMenoBanue pasziesioB u TeM KonuyectBo yacoB DnekTpoHHbIE (IU(POBHIE)
IPOrpaMMBbl Beero| KoHTposbHbIe TpaKkTHYEeCcKue o0pazoBareNbHbIE PeCypChl
paboTHI paboThI
1 |(BBenenue B cTepeoOMETPUIO 23 1
2 |B3ammHOe pacroyioKeHHe MPSIMBIX B 6 1
MIPOCTPAHCTBE
3 |[TapamiensHOCTh NPSIMBIX U TIIOCKOCTEHN B 8
MIPOCTPAHCTBE
4  |TleprieHIUKYISIPHOCTD MPSAMBIX U 25
TJIOCKOCTEH B MPOCTPAHCTBE
5 ||Yrusl u paccTosHus 16 1
6 |MuHororpaHHUKH 7 1
7 | BexTopbl B MPOCTPAHCTBE 12
8 |[[loBTOopenue, 0000IICHNE U 5 2
CUCTEMaTHU3aIMs 3HaHUN
OBIIEE KOJIMYECTBO YACOB IIO 102 6 0
[TPOTPAMME
11 KJIACC
No HanmeHnoBaHnue pa3aenoB U TeM KonnuecTBo yacos DnekTpoHHbIC (IIU(PPOBHIC)

n/m pOrpaMMbl Beero| KoHTposbHbBIE TpaKkTHYEeCKue oOpa3oBaTenbHbIE PECypChl
paboThI paboThI
1 AHaJIUTHYECKAsi TeOMETPUS 15 1




Ne HanmenoBanue pas3znennos u TeMm KosmuectBo vacos OnextpoHHbIe (HU(POBBIE)
n/n POrpaMMBI Beero| KoHTposbHbIe TpaKTHYEeCcKue oOpa3oBaTenbHbIE PECypPChI
paboThHI paboThI
2 [ToBTOpenue, 060061IeHUE U 15 1
CHUCTEMAaTH3aLMUs 3HAHUIN
3 O06bEM MHOTOTpaHHUKA 17 1
4 Tena BpanieHus 24 1
5 [1nomaau NOBEPXHOCTU U OOBEMBI 9 1
KPYTIBIX TEI
6 JBrxeHus 5 1
7 [ToBTOpEeHue, 0600IIeHNE U 17 2
CUCTEMaTHU3alus 3HAHUI
OBIIEE KOJIMYECTBO YACOB IIO 102 8 0
[TPOTPAMME

IHOYPOYHOE IINTAHUPOBAHHUE

10 KITACC
No Tema ypoka KonunyectBo yacos Jata DJIEKTPOHHBIE
n/m Bcero|| Kontponbhsie || [TpakTrdeckue || A3YICHIA u(ppoBeIe
paGoTHI paGoTHI 00pa30BaTENbHBIC
pecypcesl
1  ||OcHoBHBIE TpaBUiIa U300paXKEHUSI HA PUCYHKE 1
IUIOCKOCTH, NTapaJUIENIbHBIX NPSAMBIX (OTPE3KOB),
CepeHbI OTpEe3Ka




No Tema ypoka KonmuectBo yacos Jara DIEKTPOHHBIE
n/m Bceero|| Konrposphsbie | [Ipaktrdeckue || 13YICHIA mQpoBbIe
paGoTHI paBoTbI 00pa3oBaTENbHBIC
pecypchl
2 |[loHsTHS CTEpEOMETPHUU: TOUKA, MPsIMas, IJIOCKOCTh, | 1
npoctpaHcTBO. OCHOBHBIE ITpaBuila U300paXKEHUs Ha
PUCYHKE IUIOCKOCTH, NapaJIEIbHBIX IPSIMBIX
(oTpe3KoB), cepeIMHbBI OTPE3Ka
3 |[[TonsTHs: epeceKaronuecs IIOCKOCTH, 1
[IEPECEKAIOIIMECS MPSAMASI U INIOCKOCTH;
IOJIYITPOCTPAHCTBO
4  |[loHsATHSA: IEpECEKAIOIIHNECS MIOCKOCTH, 1
MepeceKaroInecs NpsMasi v MI0CKOCTh;
IOJIyITPOCTPAHCTBO
5 |MHororpanHuKk#, U300pakeHNe MPOCTEHIINX 1
MPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOIIUX
00BEKTOB
6 |[MHOrorpaHHUKH, H300pakeHNE MPOCTEUIITNX 1
MIPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOIIUX
00BEKTOB
7 ||[AKCHOMBI CTEpEOMETPHUH U MEPBBIE CIEICTBUS U3 1
HUX
8 ||[AKCHOMBI CTEpEOMETPHH U TIEPBHIE CIEICTBUS U3 1
HUX
9 ||[AKCHOMBI CTEpEOMETPHH U TIEPBHIE CIEICTBUS U3 1

HuX. CriocoObl 3aaHus IPSIMBIX U TUIOCKOCTEH B

npoctpancTBe. O003HAYCHUS TIPSIMBIX U TUIOCKOCTEH




/o

Tema ypoka

KomnnuecTBo yacoB

Bcero

KontponrsHbie
paboThI

IIpakTueckue
paboThI

JlaTa
M3y4YEeHUS

DIEKTPOHHBIE
udgpoBbIe
00pa3oBaTENbHBIC

pecypchl

10

N300pakeHne ceueHuid mupamMuibl, Kyoa v Mpu3Mbl,
KOTOpBIE MPOXOJAT yepe3 ux péopa. M3obpakenue
[EPECEUCHHUS] OJYUEHHBIX INTIOCKOCTEM.
PackpammBanue NOCTPOCHHBIX CEYEHUN Pa3HBIMU
[[BETAMHU

11

N300pakeHne ceueHuid mupamMuibl, Kyoa v Mpu3Mbl,
KOTOpbIE IPOXOJIAT Yepe3 ux péopa. M3obpakeHue
MePECCUCHUSI MOTYUYEHHBIX MJIOCKOCTEH.
PackpammBanue noCTpOCHHBIX CEUEHUN Pa3HbIMU
[[BETAMHU

12

N3o00pakeHne ceueHuid mupamMuibl, Kyoa v Mpru3Mbl,
KOTOpbIE IPOXOJIAT Yepe3 ux peopa. MzobpakeHue
[epeCceUCHUs] MOJYUEHHBIX INTIOCKOCTEM.
PackpammBanue nocTpOeHHBIX CEUEHUN Pa3HbIMU
LIBETaMU

13

N300pakeHne ceueHnid mupaMu/Ibl, Kyoa v MPU3MBblI,
KOTOpBIE IPOXOJIAT Yepe3 ux péopa. M3obpakeHue
MepeCceUeHUs! MOJYUEHHBIX INTIOCKOCTEM.
PackpammBanue noCTpOCHHBIX CEUEHUN Pa3HBIMU
[IBETaMU

14

MertoJ ciaeA0B AJid MOCTPOEHUS CEUCHUI

15

MeTton ciefoB A1l TOCTpOoeHus ceueHuii. CBoMCTBA
MEPECEYEHNUN MPSIMBIX U IUIOCKOCTEN




No Tema ypoka KonmuectBo yacos Jara DIEKTPOHHBIE
n/m Bcero|| Kontponpnsie | [Ipaktudeckne || M13YICHIA midpoBbie
paGoTHI paGoTHI 00pa30BaTEbHBIC
pecypcehl
16 |Meton ciienoB Jj1s TOCTPOEeHUS ceueHuii. CBoNCTBa 1
NEePEeCEYEHUH MPSIMBIX U IIIOCKOCTEN
17 |ITocTtpoeHue ceyeHuit B mupamuze, Kyoe mo Tpém 1
TouKaM Ha péOpax. Co3aaHKe BBIHOCHBIX YEPTEkKEN
Y 3aIKCh [IAr0OB MOCTPOCHHUS
18 |[locTtpoeHue cedeHuit B mupaMue, Kyoe mo Tpém 1
ToukaM Ha péOpax. Co3aaHKe BRIHOCHBIX YEPTEKEN
Y 3aIHCh [1Ar0OB MOCTPOCHHUS
19 |[locTtpoeHue cevyeHuit B mupaMue, Kyoe mo Tpém 1
ToukaM Ha péOpax. Co3aaHue BRIHOCHBIX YepTExKen
Y 3aIKCh [IAr0OB MOCTPOCHHUS
20 |[TocTpoeHue ceueHuit B mupamMuie, Kyoe mo Tpém 1
ToukaM Ha péOpax. Co3aaHKe BRIHOCHBIX YepTExKen
Y 3aIKCh [IArOB MOCTPOCHHUS
21 |[loBTopenue mianumeTpun: Teopema o 1
MPOMOPIIMOHANIBHBIX 0Tpe3kax. [lonodue
TPEYTOJIbHUKOB
22 |lloBTopenue mianumerpun: Teopema Menenas. 1
PacueTsl B CEUEHHSIX HA BBIHOCHBIX YEpTEXKaX.
Vcropust pa3BUTHUS IUTAHUMETPUH U CTEPEOMETPUN
23 |KonTpoapHas pabota "AKCHOMBI CTEPEOMETPHUHU. 1 1
Ceuenns"
24 |B3aumMHOE pacIoyioKeHNE MPSIMBIX B TPOCTPAHCTBE. 1




/o

Tema ypoka

KomnnuecTBo yacoB

Bcero

KontponrsHbie
paboThI

IIpakTueckue
paboThI

JlaTa
M3y4YEeHUS

DIEKTPOHHBIE
udgpoBbIe
00pa3oBaTENbHBIC

pecypchl

CkpemuBatonecs npsimbie. [Ipuznaku
CKpenIMBaroImuxcs npsameix. [lapannenbabie mpsmMble
B [IPOCTPAHCTBE

25

Teopema 0 CyIIeCTBOBaHWH U €AUHCTBEHHOCTH
[IPSIMOU MMAPAITIENBHON JAHHOU IPSIMOM,
MPOXOJISIIEH YePE3 TOUKY IMPOCTPAHCTBA U HE
JIe)KaIe Ha TaHHOW npsiMoit. Jlemma o
MEPECCUCHUH NAPAIUICIIBHBIX MPSIMBIX INIOCKOCTHIO

26

[TapaniaenbHOCTh TpeX NMpAMBIX. Teopema o TpEx
rapa’suleNbHbIX NpsAMbIX. Teopema o
CKPEILIHBAIOIINUXCA MPSAMBIX

27

[TapannensHoe npoekTrpoBanue. OCHOBHBIC
CBOMCTBA MapaJlJIeIbHOTO MPOSKTUPOBAHUSI.
N3o00pakenne pa3Hbix GUTyp B mapauieIbHOM
MIPOCKITUU

28

LlenTpanbHas IpoeKiys. YToJl ¢ COHANpPaBICHHBIMU
CTOpOHAMU. YTOJI MKy MPSIMbIMU

29

3agaun Ha JOKA3aTEIBLCTBO M UCCIIEIOBAHUE,
CBSI3aHHBIC C PACIIOJIOKEHUEM TIPSIMBIX B
POCTPAHCTBE

30

[TonsATHA: TApAIUIETIBHOCTD IIPSIMOU U TIJIOCKOCTH B
npocrpancTie. [Ipu3Hak mapanieabHOCTH NPSMOU U

m1ockoctu. CBoiicTBa napauiCJbHOCTH Hp}IMOﬁ )41




/o

Tema ypoka

KomnnuecTBo yacoB

Bcero

KontponrsHbie
paboThI

IIpakTueckue
paboThI

JlaTa
M3y4YEeHUS

DIEKTPOHHBIE
udgpoBbIe
00pa3oBaTENbHBIC

pecypchl

IIIIOCKOCTH

31

['eoMeTprueckue 3a1a4u Ha BBIYUCIIEHUE U
JIOKA3aTENbCTBO, CBA3AHHBIC C MAPATUIETbHOCTHIO
MPSIMBIX U MJIOCKOCTEHW B MPOCTPAHCTBE

32

[locTpoeHue ceueHus, MPOXOIAIIETO YePe3 JaHHYIO
MPSIMYIO Ha YEPTEKE U MAPAIIIETBHOTO APYrOif
npsAaMoi. Pacué€T oTHOIIEHNI

33

[lapanenpHas NpoeKIusl, IPUMEHEHHUE NS
MIOCTPOEHHUS CEYEHHNI KyOa U Iapajiesenuneaa.
CBoMCTBA MapaJIIENENUIIEAA U TPU3MBI

34

[TapamtensHble ockocTH. [lprusHaku
1apaJuIeIbHOCTH IBYX IIOCKOCTEN

35

Teopema 0 mapamieabHOCTA U €IUHCTBEHHOCTH
[UIOCKOCTH, NMTPOXOJIAIIEH Yepe3 TOUKY, HE
MPUHAJIEKAILYIO TAHHOM TIJIOCKOCTH U CIIEICTBUSA
U3 Hee

36

CBoiicTBa MapayyieabHbIX MIOCKOCTEH: O
MapajuieIbHOCTH NPSIMBIX IEPECEUCHUS TTPU
MePECEUCHNH JIBYX MapajuleIbHbIX MIIOCKOCTEH
TPEThEN

37

CBoiicTBa mapayuIebHBIX TIOCKOCTEH: 00 OTpe3Kax
MMAPAJUICIBHBIX MPSIMBIX, 3aKITIOUYEHHBIX MEXKTY
MMApAJUICITbHBIMU TIOCKOCTSIMU; O IEPECEUCHUN




No Tema ypoka KonmuectBo yacos Jara DIEKTPOHHBIE
/T Bcero| Kontposbhasie || [Ipaktuyeckue | 13YICHUA muQpoBbIe
paGoTHI paGoTHI 00pa3oBaTENbHBIC
pecypchl
OPsIMOM ¢ IByMsI MapaJlIeIbHBIMU TIOCKOCTSIMU
38 |[loBTOpenue: Teopema [Iudaropa Ha IOCKOCTH
39 |[[ToBTOpEHUE: TPUTOHOMETPHS MPSIMOYTOIHEHOTO
TpEeYroJbHUKA
40 |CgoiicTBa KyOa U MPSMOYTOJIHLHOTO 1
napajuieJenunes1a
41 |BerumciieHue JJIMH OTPE3KOB B KyOe U 1
PSIMOYTOJIBHOM NapajuieIenuIe e
42 |IleprieHANKYISPHOCT MPSIMOM U MJIOCKOCTH. 1
[Ipu3Hak nepneHauKyJISIPHOCTH MPSIMOM U
MJIOCKOCTH
43 |IleprieHANKYISPHOCTH MPSIMOM U MJIOCKOCTH. 1
[Ipr3HaK nepneHaAnKyIIPHOCTH IPSIMON U
MJI0CKOCTH
44 |TeopeMa 0 CyLIECTBOBAHUU U €JUHCTBEHHOCTH 1
[IPAMOM, IPOXOJIALIECH Yepe3 TOUKY IPOCTPAHCTBA U
MIEPIICHIUKYISIPHON K MIOCKOCTH
45 |[InockocTH U NEepHNEeHAUKYISIPHBIE UM TIPSIMBIC B 1
MHOTOTpaHHHKAX
46 |[InockocTH U MEPHEHANKYIISIPHBIC UM TIPSIMBIC B 1
MHOTOI'paHHUKaX
47 |[lepnenaukynsp u HakioHHas. [loctpoeHue 1




No Tema ypoka KonmuectBo yacos Jara DIEKTPOHHBIE
n/m Bcero| Kontposbhasie || [Ipaktuyeckue | 13YICHUA u(pposeIe
paGoTHI paGoTHI 00pa3oBaTENbHBIC
pecypchl
NEPHeHAUKYJISIPa U3 TOUYKU Ha MPSIMYIO
48 |Ilepnenaukymnsip u HakioHHAs. [locTpoenue 1
MEPICHIUKYIIAPA U3 TOYKU Ha MPSIMYIO
49 |Teopema o TpEX meprneHaUKYIApax (IpsiMast u 1
oOpatHas)
50 |Teopema o Tpéx meprieHaUKYyIsIpax (mpsmast u 1
oOpaTHas)
51 |[Yroa Mexy CKpeuMBatOIIMMUCS NPSIMbIMU
52 |[[Touck nepneHauKyIIPHBIX TPSIMBIX C TOMOIIBIO 1
NEePIEeHIUKYJISIPHBIX TIOCKOCTEN
53 ||OpToronansHOE MPOESKTUPOBAHKE
54 |IloctpoeHue ceueHuii Kyoa, mpu3Mbl, MPABUILHON
MUPAMHUJIBI C TOMOIIBIO OPTOTOHATBFHON MTPOSKIIUN
55 |[loctpoenue cedenunii Ky0a, MpU3Mbl, MPABUILHOMN 1
MUPAMUJIBI C TOMOIIBI0 OPTOTOHATBLHON MPOEKIINU
56 |CuMmmeTpus B MPOCTPAHCTBE OTHOCUTEIIHHO 1
IocKocTu. [limockocTn cumMmeTpril B
MHOTOTPaHHHUKAX
57 |[Ipu3Hak neprneHANKYISIPHOCTH IPSIMOU U 1
MJIOCKOCTH KakK CJIEJICTBUE CUMMETPUU
58 |[IpaBuibHBIE MHOTOIpAaHHUKH. Pacu€T paccTossHui 1

OT TOYKH OO IINIOCKOCTH




No Tema ypoka KonmuectBo yacos Jara DIEKTPOHHBIE
n/m Bcero|| Kontponpnsie | [Ipaktudeckne || M13YICHIA midpoBbie
paGoTHI paGoTHI 00pa3oBaTENbHBIC
pecypchl
59 |[IpaBuibHBIC MHOTOTpAaHHUKH. Pacu€Tt paccTosHU 1
OT TOYKH 0 MJIOCKOCTH
60 ||CriocoObI OITyCTUTh MIEPIICHIUKYISAPHI: CHMMETPHS, 1
CIBUT TOYKH IO MAPAIIICTBHON IPSAMON
61 ||CaBur mo HemapayIeTbHON MPSMOIA, U3MEHEHHUE 1
PACCTOSHUN
62 |KonTtpoapHas pabota "B3zanMHoe pacnosiokeHue 1 1
MPSIMBIX U MJIOCKOCTEH B MPOCTpaHCTBE"
63 |[loBTOpEHUE: yroa Mexay NpsIMbIMHA Ha MJIOCKOCTH, 1
TPUTOHOMETPUSI B POU3BOJILHOM TPEYTOJIHHUKE,
TeopeMa KOCUHYCOB
64 |[loBTOpEHUE: yroa MEeXIy CKpPEIIMBAIOITUMUCS 1
MPSIMBIMH B TIPOCTPAHCTBE
65 |[‘eomeTpudeckue METOIbI BEIUUCICHUS yriia MEXKITY 1
MPSIMBIMU B MHOTOTPaHHUKaX
66 |/IByrpanHsiii yroia. CBOHCTBO JIMHEWHBIX YTIIOB 1
JBYTPAHHOTO yTJja
67 |[lepnenaukynspHbie miockocTu. CBoiicTBa B3auMHO || 1
MEePIEHANKYJIIPHBIX ITIOCKOCTEH
68 |[Ipu3Hak mepreHIuKyISIPHOCTH TIIIOCKOCTEH; 1

TEOpeMa O MPSIMO MepeceyeH sl IBYX TIOCKOCTEN
NEePHEeHAUKYJISIPHBIX TPEThEN TIIOCKOCTU




No Tema ypoka KonmuectBo yacos Jara DIEKTPOHHBIE
n/n Bcero|| Kontponpnsie | [Ipaktudeckne || M13YICHIA mdpoBbIe
paGoTHI paBoTbI 00pa3oBaTENbHBIC
pecypchl
69 |([IpsmoyrosibHBIN Mapaenenumnes; kyo; nsmepenus, || 1
CBOMCTBA MPSIMOYTOJILHOTO MapajuieJenuneaa
70 |Teopema o muaroHagu MPSIMOYTOJIBLHOTO 1
napajuielenunea U CIeACTBUE U3 Heé
71 |CtepeomeTpuuecKre U MPUKIAAHBIC 3a0a4H, 1
CBSI3aHHBIEC CO B3aUMHBIM PACIIOJIOKEHUEM MIPSMBIX
U TJIOCKOCTH
72 |[loBTOpEHUE: CKPEITUBAIOIINECS TIPSIMBIC, 1
napa’suiesibHbIC MIOCKOCTH B CTAHIAPTHBIX
MHOTOTPaHHHKAX
73 |[lapa mapamienbHbIX IOCKOCTEHN Ha 1
CKPEILUBAIOIIUXCS MPSIMBIX, PACCTOSTHUE MEXKTY
CKPENTUBAIOIIUMHUCS TPSIMBIMU B TTPOCTHIX
CUTYaIMIX
74 |PaccTositHuEe OT TOYKH A0 IUIOCKOCTH, paccTosiuue ot || 1
PSAMOM 110 TJIOCKOCTH
75 |Bprunciienne paccToOSIHUN MEXKITY 1
CKPENTUBAIOIIUMHUCS MPSIMBIMU C TIOMOIIIBIO
MEePIECHIUKYJISIPHON IIOCKOCTH
76 | TpéxrpanHblit yroJ, HEpaBEHCTBA VISl TPEXTPAHHBIX 1
yrioB. Teopema [ludaropa, TeopemMbl KOCHHYCOB U
CHUHYCOB JJIsl TPEXTPAHHOTO yTJia
77 |29memeHTHI chepruuecKOr reoMeTpuu: reofaesndeckue|| 1




No Tema ypoka KonmuectBo yacos Jara DIEKTPOHHBIE
n/m Bcero| Kontposbhasie || [Ipaktuyeckue | 13YICHUA u(pposeIe
paGoTHI paGoTHI 00pa3oBaTENbHBIC
pecypchl
JIMHUM Ha 3emIie
78 |KonTtpoawsHas pabota "Yrisl u paccTosHus" 1
79 ||Cuctematuzanus 3HaHU "MHOTOTPaHHUK U €70
DIEMEHTHI'"
80 |[Mupamuma. Bunaer nupamus. [IpaBunbHas nupamuia
81 |[Ipusma. [Ipsimasi u HAKJIOHHAS! TIPU3MBI.
[IpaBunpHas mpu3mMa
82 |[[Ipsimoit mapasmenenumnes, npsiMoyTroIbHBIN 1
napasuiesienune;, Kyo
83 |[Brimykisie MHOTOTpaHHHUKH. Teopema Diijepa 1
84 |Brmykibie MHOTOTpaHHUKH. Teopema Diinepa.
[IpaBUIBHBIC W TOTYTIPABUILHBIC MHOTOTPAHHUKH
85 |KontpoabsHas pabota "MHoOrorpanauku" 1 1
86 |[lonsiTHEe BEKTOpa HA TUIOCKOCTH M B IPOCTPAHCTBE 1
87 |Cymma BEKTOpOB 1
88 |Pa3HoCTh BEKTOPOB 1
89 |[IpaBwio mapamienenuneaa 1
90 |YmHOXEHME BEKTOpA HA YUCIIO 1
91 |PaznoxxeHue BeKTOpa 1o 6a3ucy TpEX BEKTOPOB, HE 1
neKalux B OTHOM MJIIOCKOCTU
92 |CkanspHoe npou3BeAcHUE 1




No Tema ypoka KonmuectBo yacos Jara DIEKTPOHHBIE
/T Bcero| Kontposbhasie || [Ipaktuyeckue | 13YICHUA muQpoBbIe
paGoTHI paGoTHI 00pa3oBaTENbHBIC
pecypchl
93 |Brruncnenue yria Mexay BEKTOpaMU B 1
IPOCTPAHCTBE
94 |[Ipocreiimmue 3a1a9M ¢ BEKTOPAMH 1
95 |[Ipocrefinmue 3a7a4u ¢ BEKTOPAMH 1
96 |[Ipocreiime 3aa4n ¢ BEKTOpAMU 1
97 |[Ipocreiinme 3aa4n ¢ BEKTOPAMU 1
98 ||O0001IEHEe U cUCTEMATH3aIis 3HAHUH 1
99 ||OGo0meHe u cucTeMaTH3aIys 3HaHUH 1
100 |[MroroBast KOHTpoOJBHAs paboTa 1 1
101 |[MroroBast kKoHTpOJBHAs paboTa 1 1
102 ||O6o01menne u cucTeMaTru3amnus 3HaHuH 1
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
11 KJIACC
No Tema ypoka KomnmuecTBo yacos Hara DNEeKTPOHHbIE
n/m Bcero|| Koutponsnsie || I[Ipaktuueckue || H3YICHHA uppoBbIe
paGoTHI paGoTHI oOpa3oBaTenbHbIC
pecypcehbl
1 |IToBTOpenue TeMbl "KoopanHaThl BEKTOpa Ha 1
MJIOCKOCTHU U B MPOCTpaHCTBE"
2 |IloBTopenue Tembl "CralisipHOE MPOU3BEICHNE 1




No Tema ypoka KonnuectBo yacos ara DIEKTPOHHBIE
n/m Bcero| Kontposnbhbie | [Ipaktuueckue || 13YICHNA u(pposeIe
paGoTHI paGoTHI oOpa3oBaTenbHbIE
pecypchl
BEKTOPOB"
3 |IloBTOpenue Temsbl "BorunciaeHne yria MExXIy 1
BEKTOPaMH B IMPOCTPAHCTBE"
4  |[ToBTOpeHue Temsl "YpaBHEHUE NPSIMOU, 1
MPOXOJIAIICH Yepe3 IBE€ TOUKH"
5 |[YpaBHEHUE MIIOCKOCTH, HOPMaJlb, ypaBHEHUE 1
IJIOCKOCTH B OTPE3KAX
6 |YpaBHEHUE MIIOCKOCTH, HOPMaJlb, ypaBHEHUE 1
IJIOCKOCTH B OTPE3KAX
7 |BexropHoe mpousBeaeHue
8 |JIuneliHble HEPABEHCTBA, TMHEWHOE
IPOrpaMMHUPOBAHKE
9 |JIuneiiHble HEPABEHCTBA, TMHEWHOE 1
IPOrpaMMHUPOBAHKE
10 ||AHanuTHYECKHE METOJIbI pacuéra yriia Mexmy 1
MPSIMBIMA B MHOTOT'PaHHUKaX
11 |AHanmuTHYECKHE METOJIbI pacuéTa yria MexXIy 1
MJIOCKOCTSIMU B MHOTOTPAHHUKAX
12 |dopmyna pacCTOSIHUS OT TOYKH JI0 TIIIOCKOCTH B 1
KOOpAMHATaX
13 |HaxoxaeHue pacCTOSSHUM OT TOYKH J0 MNIOCKOCTH 1

B KyOe




No Tema ypoka KonnuectBo yacos ara DIEKTPOHHBIE
n/m Bcero| Kontposnbhbie | [Ipaktuueckue || 13YICHNA uQpoBbIe
paGoTHI paGoTHI oOpa3oBaTenbHbIE
pecypchl
14 |HaxoxaeHue pacCTOSSHUM OT TOYKH JI0 TNIOCKOCTH 1
B MTPaBUJILHOM MHUpaMu/ie
15 |KontponwsHas paboTa "AHanuTudeckas reoMmerpus” 1
16 ||CedeHunss MHOTOTPaHHHUKOB: CTaHJAPTHHIC
MHOTOTPaHHUKH
17 |CedeHuss MHOTOTPAaHHUKOB: METO/T CIEIOB 1
18 |Ceuenusi MHOTOTPAaHHUKOB: CTaHAAPTHHIE
IUIOCKOCTH, NTEPECEUEHUS MPSMBIX U TUIOCKOCTEN
19 |[TapannenbHbIe MPSMBIE U TIIIOCKOCTH: 1
napajiyieIbHbIe CEYCHUS
20 |ITapamiensHbIe TIPSIMBIE U THIOCKOCTHU: PACUET 1
OTHOIIEHUI
21 |ITapamienpHbIC TPSIMBIE U MJIOCKOCTH: YIIIBI MEXTy || 1
CKPEIIMBAIOIIUMHUCS TTPSIMBIMA
22 |[lepneHAUKYISIpHBIC TIPSIMBIE U TIJIOCKOCTH: 1
CTaHAAPTHBIC APl EPIICHIUKYIIPHBIX
TJIOCKOCTEH U MIPSMBIX, CHMMETPUH
MHOTOTPaHHUKOB
23 |[lepnenauKyIsIpHBIC TIPSIMBIE U TIJIOCKOCTH: 1
TeopeMa O TpPeX MEePHeHANKYIIIpax
24 |IleprieHANKYSpHBIC TPSIMbIE U IMJIOCKOCTH: 1

BBIYHUCJICHWA JJIMH B MHOI'OI'paHHHUKAX




No Tema ypoka KonnuectBo yacos ara DIEKTPOHHBIE
n/n Bceero|| Kontponshsie || [Tpaktuueckue | M3YICHUA mdpoBbIe
paGoTHI paGoTHI oOpa3zoBaTeIbHbIC
pecypchl
25 |[loBTOpEHME: IO MHOTOYTOJIbHUKOB, 1
dbopMyIIBl TS TUTOMIA e, COOOpaKeHUs 01001
26 |[ToBTOpEHME: IOIIA TN MHOTOYTOJILHUKOB, 1
hopMyIIBI A1 TI0IIaAeH, COOOpakeHUs TTOA00MS
27 |[loBTOpEHME: UIOIIAIN MHOTOYTOJILHUKOB, 1
hopMyIIBI A1 TI0IIAAeH, COOOpakeHUs TTOA00MS
28 |[Lmomaau ceuyeHN MHOTOTPAHHHUKOB: TIOIIA N 1
ITIOBEPXHOCTEH, pa3pe3aHusl Ha YacCTH,
cooOpakeHus To100us
29 |[Lmomamu ceuyeHN MHOTOTPAHHUKOB: TUIOIIAIN 1
MTOBEPXHOCTEH, pa3pe3aHus Ha YacTH,
cooOpaxeHus o100us
30 |Koutponbhas pabora "[loBTOpenue: 1 1
MHOTOTPAHHHUKHU, CEYEHUSI MHOTOTPAHHUKOB"
31 ||O6BéM Tena. OOBeM IPSIMOYTOIBHOTO 1
napasuiesIienune1a
32 |[3amauu 00 yaBOeHHMH Ky0Oa, O KBaJpaType Kyba; o 1
TPUCEKITUHU yTJIa
33 ||CTepeomeTpudecKue 3a1a4u, CBSI3aHHbBIC C 1
00BEMOM TIPSIMOYTOJILHOTO TTapaIICIICITHIIC 1A
34 |TIpuknagHblie 3aa4u, CBI3aHHBIC C BHIYHUCIEHUEM 1

00BbEMa MPSIMOYTOJILHOTO Mapajuieenuneaa




No Tema ypoka KonnuectBo yacos ara DIEKTPOHHBIE
n/m Bcero| Kontposnbhbie | [Ipaktuueckue || 13YICHNA u(pposeIe
paGoTHI paGoTHI oOpa3oBaTenbHbIE
pecypchl
35 |O6BEM npsIMOIA TPU3MBI
36 |CrepeomeTpuueckue 3aa4u, CBSI3aHHBIE C
BBEIYHCIICHHEM 00BEMOB MPSIMON TTPU3MBI
37 |[IpuknmagHble 3a/1a9u, CBI3aHHBIE C 00BEMOM 1
MPSMOU TTPU3MBI
38 |Bbruucienue 00bEMOB TeJ C TOMOIIBIO 1
omnpenenéHHoro uurerpaia. O0bEM HaKJIIOHHOU
TTPU3MBI
39 |Boruucnenue 00bEMOB TeJl ¢ TOMOIIBIO 1
onpenenéHHoro uarerpaia. O0bEM MUpaMuIbI
40 (Dopmyna o0bEMa mupamuabl. OTHOIICHHE 1
00BEMOB TTUPAMUJL C OOIIUM YTIIOM
41 |[Dopmyna o6béma nmupamubl. OTHOIICHUE 1
00BEMOB TTUPAMUJL C OOIIUM YTIIOM
42 |[CtepeoMeTprUeCcKue 3a/1auu, CBSI3aHHBIC C 1
00BbEMaMU HAKJIIOHHOW MPU3MBI
43 |[CtepeoMeTpruUeCcKue 3a/1auu, CBSI3aHHBIC C 1
00BEMaMU MUpaMUIbI
44 |TTpuknamgaele 3amaun 1Mo TeMe "O0bEMBI Ten", 1
CBSI3aHHBIC C 00bEMOM HAKJIIOHHOM MPU3MBI
45 |([Ipuknagaeie 3agaun o Teme "O0bEMBI TET", 1

CBsSI3aHHBIE C 00BEMOM MTHUPAMUIBI




No Tema ypoka KonnuectBo yacos ara DIEKTPOHHBIE
n/n Bceero|| Kontponshsie || [Tpaktuueckue | M3YICHUA mdpoBbIe
paGoTHI paGoTHI oOpa3oBaTenbHbIE
pecypchl
46 |[Ipumenenne o0HEMOB. BrrunciieHre paccTosiHUs 1
JI0 TTIOCKOCTHU
47 |[KontposbHas pabora "OO0BEM MHOTOTpaHHHUKA" 1
48 |[lunuHapuyeckas MOBEPXHOCTh, 00pa3yrone
ATUHAPUYIECKON TTOBEPXHOCTH
49 (Humuugp. [Ipsmoit kpyrosoit mumsap. [lnomans 1
MOBEPXHOCTH IIWIIMH]IpA
50 ||[Konnueckas moBepXHOCTh, 00Opa3yIOIIUe 1
KOHUYECKOM moBepXHOCTH. KoHyc
51 |Ceuenue KOoHyca IUIOCKOCTHIO, MapaIeIbHON 1
MJIOCKOCTA OCHOBAHUS
52 |[Yceuénnsiii konyc. M300paxenne KOHyCOB U 1
YCEUEHHBIX KOHYCOB
53 |[Inomaas GOKOBOM MOBEPXHOCTH U TIOJTHON 1
MTOBEPXHOCTH KOHYCA
54 |TLnomiaas 60KOBOM MOBEPXHOCTH U TOJIHOM 1
MTOBEPXHOCTH KOHYCA
595 |[CtepeomMeTprUUeCcKHE 3a/1a4M Ha JOKA3aTEIbCTBO U 1
BBIYHCIICHUE, TOCTPOSHUEM CEUCHHH IMIINHIPA,
KOHyCa
56 |CrepeomeTrpudeckue 3aa4u Ha IOKA3aTEIbCTBO U 1

BBIYUCJIICHUC, IIOCTPOCHUCM CEUYCHUM oOuiInHAapa,




No Tema ypoka KonnuectBo yacos ara DIEKTPOHHBIE
n/m Bcero| Kontposnbhbie | [Ipaktuueckue || 13YICHNA u(pposeIe
paGoTHI paGoTHI oOpa3oBaTenbHbIE
pecypchl
KOHycCa
57 |[IIpuxknagHblie 3a7a4u, CBI3aHHbBIC C IUJIMHIPOM 1
58 |[IpuknagHbie 3a7a49u, CBI3aHHBIC C IIHJIMHIPOM 1
59 |Cdepa u map 1
60 |[lepecedenue cdepsl U Mapa ¢ IWIOCKOCTHIO. 1
Kacanwue mapa u cdepsl iockocteio. Bug u
M300paKeHHe mapa
61 |[lepecedenue cdepsl U Mapa ¢ IIOCKOCTHIO. 1
Kacanue mapa u cepsl mockocTsio. Bua u
M300paKeHHE 1apa
62 |Ypauenue chepsl. [Inomans chepsr u e€ gacTei
63 |Cummerpus chepsl u mapa
64 ||CrepeomMeTpuUecKHe 3a]a4i Ha JJOKa3aTeIbCTBO U 1
BBIYHCIICHUE, CBSI3aHHBIE CO CEepoil U MIapoM,
MOCTPOEHUEM UX CEUCHUH TIIOCKOCTHIO
65 ||[CrepeomMeTpuyecKue 3a1a4i Ha JOKa3aTeIbCTBO U 1
BBIYHCIICHUE, CBSI3aHHBIE CO CEepoil U MIapoM,
MOCTPOEHUEM UX CEUCHUN MITOCKOCTHIO
66 |[Ipuknagabie 3amauu, CBA3aHHBIE CO Chepoii u 1
mapom
67 |[loBTOpEeHME: OKPYKHOCTH Ha TIJIOCKOCTH, 1

BBIYHCJICHHUA B OKPYKHOCTH, CTAHAAPTHBIC




No Tema ypoka KonnuectBo yacos ara DIEKTPOHHBIE
n/m Bcero| Kontposnbhbie | [Ipaktuueckue || 13YICHNA u(pposeIe
paGoTHI paGoTHI oOpa3oBaTenbHbIE
pecypchl
moxoous
68 |Pa3nuuHble KOMOMHAIIMY TEJ BPALICHUS U 1
MHOTOTPAaHHUKOB
69 |3amaum mo Teme "Terna u MOBEPXHOCTH BpaIieHus"
70 |3amauu o Teme "Terna v MOBEPXHOCTH BpalieHus"
71 |KoutponbHas pabota "Tena u moBepXHOCTH 1
BpAaIllCHUS "
72 |O06BEM mumuHapa. Teopema 00 00BEME TPAMOTO 1
UIMHAPA
73 |Beruncienne 00bEMOB TEJ C TOMOIIBIO 1
onpenenéHHoro naTerpaia. O0bEéM KoHyca
74 |[1nomaam 6OKOBOW M NMOJHON NOBEPXHOCTH KOHYCA
75 |CrepeomeTpuueckue 3aa4u, CBSI3aHHBIE C 1
BBIYHCIICHHEM 00BbEMOB IIMIIMHPA, KOHYCa
76 |[Ipuknamgabie 3amaun o Teme "OO0BEMBI U 1
IJIOIIA/IA TIOBEpXHOCTEN Ten"
77 ||O6bEM mIapa u 1mapoBoro cexropa. Teopema 06 1
o0BnéMe mapa. [Tnomaas chepsi.
CrepeomeTpuueckue 3a1a4u, CBSI3aHHBIE C
BBIYHCIICHHEM 00BEMOB I1apa, MAapoBOTO CETMEHTA
¥ I1apOBOT'0 CEKTOpa
78 |IIpuxnagueie 3anauun o Teme "O0bEMBI TEN", 1




No Tema ypoka KonnuectBo yacos ara DIEKTPOHHBIE
n/n Bceero|| Kontponshsie || [Tpaktuueckue | M3YICHUA mdpoBbIe
paGoTHI paGoTHI oOpa3oBaTenbHbIE
pecypchl
CBsI3aHHBIE C 00BEMOM IIapa U IJIOMIABI0 Cephl.
CooTHoIIEHUsI MEXKIY IJIOMIAISIMUA TOBEPXHOCTEN
1 00bEMaMU MOAOOHBIX TEN
79 |[lomoGHBIE Tena B IpocTpaHCTBE. M3MeHeHME 1
o0béMa npu nogoomu. CtepeoMeTpudecKue
3a/1auu, CBA3aHHBIEC C BHIYMCICHHEM 00BEMOB TEI U
IJIOIIAEH MOBEPXHOCTEM
80 |KontpombHas pabota "lLnomaan moBepXHOCTH U 1 1
00BEMBI KPYIJIbIX TEN"
81 |IBmwxkenus mpoctpancTBa. OTOOpaxeHwHs. 1
JIBr>xeHus u paBeHCTBO Guryp. OO1ume cBoicTBa
JIBIDKCHUH
82 |Bumbl ABMKCHUI: TapaJICTbHBINA TEPEHOC, 1
IIEHTPAIbHAS] CAMMETPHSI, 3epKabHAS CHUMMETPHSI,
ITOBOPOT BOKPYT NIPSIMOM
83 |[IpeoOpazoBanus nogodus. [Ipsmas u chepa 1
Ditnepa
84 |[eomerpuyeckue 3a/1ayu Ha MPUMECHECHHE 1
JIBYKEHUS
85 |KontponbHas pabota "BekTopsl B mpocTpaHcTBe" 1
86 ||O6o6matomiee mopropenue 11 monsTuii u metosioB | 1

Kypca reomerpuu 10—11 knaccoB, cucremaTuzanus
3HaHui: "[lapanienbHOCTh IPSIMBIX U MJIOCKOCTEMN




/o

Tema ypoka

KomnyecTBo yacoB

Bcero

KontponrsHbie
paboThI

[IpakTnueckue
paboThI

Jara
M3y4YEeHUSA

DIEKTPOHHBIE
Qg poBbIe
oOpa3oBaTenbHbIE

pecypchl

B MpocTpaHcTBe"

87

O6o6mmaroniee nopropeHue 11 moHs Tl 1 METOA0B
Kypca reomerpun 10—11 xnaccos, cucrematuzanus
3HaHU: "BEeKTOphI B MpOCTpaHCTBE"

88

O6o6mmaroniee noBropeHue 11 moHsTuit 1 METOA0B
Kypca reomerpun 10—11 xnaccos, cucrematuzanus
3HaHU: "BEeKTOphI B MpOCTpaHCTBE"

89

O6o6mmaroniee noBropeHue 11 moHsTHil 1 METOA0B
kypca reomerpun 10—11 xnaccos, cucrematuzanus
3HaHui: "OO0bEeM MHOrOTpaHHHUKA"

90

Oo6o6maroree moBropeHue 11 MoHITHH U METOI0B
Kypca reomerpun 10—11 xnaccoB, cucrematuzanus
3HaHui: "OO0bEeM MHOrOTpaHHHKA"

91

Oo6o6maroree moBropeHue 11 moHsITHI U METOI0B
kypca reomerpuu 10—11 knaccoB, cucremaTuzanus
3HaHui: "[lnomanu MOBEPXHOCTU U OOBEMBI
KpPYIJIBIX TEN"

92

Oo6o6maroriee moBropeHue 11 MoHITHI U METOI0B
kypca reomerpuu 10—11 knaccoB, cucremaTuzamus
sHaauil: "[1nomanym moBEpXHOCTH U O0BEMBI
KPYIJIBIX TEN"

93

HToroBast KOHTpOJIbHAS paboTa

94

HToroBast KOHTpOJIbHAS paboTa




No Tema ypoka KonnuectBo yacos ara DIEKTPOHHBIE
n/m Bceero|| Kontponbhsie || [Tpaktuyeckue || H3YICHUA mQpoBbie
paGoTHI paGoTHI oOpa3oBaTenbHbIE
pecypchl
95 |IloBTOpeHMEe, 0OOOIICHUE U CUCTEMATH3AIIHS 1
3HAHUUN
96 |Hctopus pa3BUTHS CTEPEOMETPUN KaK HAYKU U €€ 1
POJIb B Pa3BUTHUH COBPEMEHHBIX HHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTHI
97 |Hctopus pa3BUTHS CTEPEOMETPUN KaK HAYKU U €€ 1
POJIb B Pa3BUTHUH COBPEMEHHBIX HHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTHI
98 |Hctopus pa3BUTHS CTEPEOMETPUN KaK HAYKU U €€ 1
POJIb B Pa3BUTHUH COBPEMEHHBIX HHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTUI
99 |Hctopus pa3BUTHS CTEPEOMETPUN KaK HAYKU U €€ 1
pOJIb B Pa3BUTHUH COBPEMEHHBIX HHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTUI
100 |McTopus pa3BUTHS CTEPEOMETPHUH KaK HAYKU U €€ 1
POJIb B Pa3BUTHH COBPEMEHHBIX HH)KEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTHI
101 |McTopus pa3BUTHS CTEPEOMETPHUH KaK HAYKU U €€ 1
pOJIb B Pa3BUTHH COBPEMEHHBIX WHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTUI
102 |McTopus pa3BUTHS CTEPEOMETPHUH KaK HAYKU U €€ 1

POJIb B pa3BUTUN COBPECMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TCXHOJIOT 15051




No Tema ypoka KonnuectBo yacos ara DIEKTPOHHBIE
n/n Bcero|| Kontponshsie || [Tpaktuueckue | M3Y4CHUA 1upoBbIe
paboThI paboTHI oOpa3oBaTenbHbIE
pecypchbl
OBIIEE KOJIMYECTBO YACOB TIO ITPOTPAMME || 102 8 0




YYEBHO-METONMYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOLECCA nns yyeHnka

AranacsH, JI. C. 'eometpus, 1011 : yue6. nnsa o6mieoOpa3oBart. yupexKaCHUH :
6a3oBbiii 1 npodui. ypoau / JI. C. Atanacss [u np.]. — M. : [IpocBemenue, 2022.

Jluteparypa nis yunrenas

3uB, b. I'. Jlugaktuueckue Matepuaisl o reometrpuu juis 10 k. / b. T'. 3uB. — M. :
IIpocBemnienue, 2022.

Martematuka. EI'D — 2023 : yueGHO-TpeHUPOBOYHBIE. TeCThI / o pen. A.JL.
CemenoBa u U.B. fAmenko

[TpumepHas nporpaMma cpeHero (MoJHOT0) 00IIero 0Opa3oBaHus 1o
MaTeMaTHKe.

3uB, b. I'. JInugaktudeckue Matepuainl o reometpun 1 11 xiu. / b. I'. 3uB. — M. :
[Ipocsemenne, 2021.

CaaksH, C. M. N3yuenue reometpuu B 10—11 k1. : MeTOAMYECKUE PEKOMEH 1A
K yueOHuKy : kH. 175t yuurens / C. M. Caaksin, B. @. byty3oB. — M. :
[Ipocsemenne, 2021.

3uB, b. I'. Jlunaktrnueckue marepraisl o reomerpuu 1uis 11 ki :

uHdopmaImoHHo-MeToandeckas noanepxkka / b. I'. 3uB. — M. : [IpocBemenue,
2021.

P.K.I'opaun EI'D Marematuka 3anaua C4 /mon pea. A.JI.CemeHnoBa u
N.B.Amenko, M.u3a. MITHMO 2019

B.A.CmupnoB EI'D Matemartuka 3agaya C2 /mog pen. A.JI.CemenoBa u
N.B.Amenko, M.u3n. MITHMO 2019

A.A.Yepnsik, K.A.Uepnsk EI'D I'eomerpus Ilar 3a marom



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

151 oGecnevyeHus1 MJI0I0TBOPHOI0 Y4eOHOI0 Mpolecca Mpe/rnoiaraeTcs
UCIT0JIb30BaHUE UH(GOPMAIIMK U MATEPUAJIOB CIIECTYIONINX UHTEPHET-PECYPCOB:

1. http://www.ed.gov.ru ; http://www.edu.ru — MunuctepcTBo 006pazoBanus PO.

2. http://www.kokch.kts.ru/cdo — TectupoBanue online: 5—11 kimacchr.

3. http://www.rusedu.ru — ApxuB y4eOHBIX IPOrPaMM HHPOPMAITMOHHOTO
obOpazoBatenpHoro noptana RusEdu!.

4, http://mega.km.ru — Merasumukioneaus Kupumra u Medoaus.

5. http://www.rubricon.ru ; http://www.encyclopedia.ru — caitTel « DHIHMKIIONE M
SHIUKIIOTIC U

6. http://www.algmir.org/index.html — Mup Anreopsr — O0pa3oBaTeIbHBIN
[TopTamn.

7. http://www.bymath.net — Best ameMeHTapHas MaTeMaTHKa.

I/IHTepHeT-pecypcu AJIA MOAACPKKHA NMOATOTOBKHM HNIKOJIBHUKOB:

1. http://www.rusolymp.ru — MarepHeT-nmoptaa Becepoccuiickoii oJtuMIuaibl
IIKOJHLHUKOB.

OnuMmmnuaapl Mo MaTeMaTuKe, XuMuu, pusnke, OMoJIoruu, HHOpPMaTHUKE,
reorpaduu, aCTPOHOMHH, IKOJIOTUH, JTUTEPATYpPEe, SKOHOMHUKE, PYCCKOMY SI3BIKY,
AHTJIMICKOMY SI3BIKY, UICTOPUM, TEXHOJIOTUU, (PU3NUECKON KYyIbType, HEMEIIKOMY
S3BIKY, IPaBy, PPaHIly3CKOMY SI3bIKY, IPEANPUHUMATEIIHLCKON JeATeTbHOCTH,
0O0I1IeCTBO3HAHUIO, a TAKXKE MPEJICTABICHBI MAaTEPHUAIIbI IO UCTOPUH OJIUMITHA,
HOPMAaTUBHBIC IOKYMEHTBI, PYKOBOJISIIME OPTaHbl, HOBOCTH, (DOPYM, CCHUIIKH Ha
pETUOHAIBHBIE, BCEPOCCUNUCKNE U MEXKTYHAPOIHBIC OJTUMITUAbI.

2. http://'www.eidos.ru/olymp/mathem/index.htm — Becepoccuiickue
AUCTAHIHOHHBIC IBPUCTUHICCKHUE OJIMMITHAABI 110 MAaTEMATHKE. Pacniucanue n
Matepuaibl omumnuazg ¢ 1999 roga. Mudopmarnus o npusepax u jaypearax.
YcnoBus npoeeneHus u peructpanuu. IIpumeps! 3anannii. OT3bIBbI YYaCTHUKOB,
NeJaroros..

3. http://zadachi.mccme.ru/easy — Na¢opMannoHHO-IOMCKOBAs CHCTEMA
«3agaum».



http://www.ed.gov.ru/
http://www.kokch.kts.ru/cdo
http://www.rusedu.ru/
http://mega.km.ru/
http://www.rubricon.ru/
http://www.algmir.org/index.html
http://www.bymath.net/
http://www.rusolymp.ru/
http://www.eidos.ru/olymp/mathem/index.htm
http://zadachi.mccme.ru/easy

Mockogckuii LlenTp HenpepsiBHoro Maremarudeckoro Odpa3oBaHusl,
MockoBckas rocyaapcrBeHHas [IaTpecsaT cenpmas MKoiaa mpy MOIIECPKKE
HenapramenTa obpazoBanus ropoga Mocksesl. [louck 3amau B pazaene
«IInmanumetpus» u «CtepeoMeTpus» MO CIOBaM B TEKCTE, MO CIOKHOCTHU 3aJa4H,
10 TEME: JOKA3aTEIbCTBO, HA MOCTPOCHUE, HA BEIYMCIICHHUE, KKPACUBAS.
BonbIIMHCTBO 3a71a4 B CUCTEME COMPOBOXKICHBI OJAPOOHBIMU PEIICHUSIMH.
Wcrounnku 3a1ad: yaeOHUKHA U COOPHUKH 3a7a4. BCTynmuTenbHbIE 25K3aMEHBI B
MI'Y u npyrue By3bl. MaTeMaTHYE€CKUE OJTUMITAA/IBI.

4. http://zadachi.mccme.ru — 3agaun: HHPOPMATMOHHO-TIOUCKOBANA CHCTEMA
3aja4 mo MaTeMaTtuke. CaiiT BKIIOYaeT TaKue PYOPUKH, KaK «Y CIIOBHEY,
«Pemenney, «Iloackaska» (ykazaHus K pemieHuo), « adopmanusy (MeToas! U
IIPUEMBI PEIICHUS, UCITOIb3YEMbIC B PEIICHHUH; (DaKThl, HCTIOJIb3yEeMbIC B PEIICHUU;
0OBEKThI M IIOHATHS, UCIIOIb3YEMbIC B PEIICHHH; HCTOYHUKH H IPCIICICHTHI
HCIIOJIb30BaHUs ), KOKIYIO M3 KOTOPBIX YICHUK MOXKET OTKPBITH IIPH PEIICHUH
M000M coAepIKalleiics B cailTe 3aauu.

5. http://mschool.kubsu.ru/cdo/shabitur/kniga/tit.hntm — KoakypcHble 3aga4u mo
MaTeMaTHKe: CIIPABOYHHMK M METOAbI pelieHus. MeTobl peleHus: ypaBHEHUM,
CUCTEM, HEpAaBEHCTB. TEKCTOBBIE 33a/1aUd U 3aJa4M C mapameTpamu. 3aJaqu Mo
IJTAHUMETPUH U cTepeoMeTpun. [Ipumepsl v 3a1aun 1J1si CAMOCTOSITEILHOTO
pemeHus. KpaTkuii CipaBOYHHUK MO 3JIEMEHTAPHOM MaTEMaTHUKE M TUITOBAs
nporpamma it a0UTypUEHTOB.

6. http://www.mccme.ru/free-books — MaTepuaJbl (MOJHbIE TEKCTHI) CBOOOTHO
pacmpocTpaHsieMbIX KHUT M0 MaTeMaTHKe, ITPECIOCTABIICHHBIC aBTOPAMH U
U3IaTeIIbCTBAMHU (TI0 BO3MOXKHOCTH B JOPME OPUTHHAI-MAKETOB C MCXOHBIMU
TEKCTaMH ), a TAKXKE 3aITUCKH JICKIMI, COOPHUKH 3a7a4, IPOTpaMMBbI KYPCOB U T. II.

7. http://www.matematika.agava.ru — MaTeMaTuka Jjsl HOCTYNAIOIINX B BY3bl.

COopHuk 3ana4 o matematuke (6osee 2000). B ocHoBHOM 3371241, KOTOPHIE B
pa3HoE BpeMs MpeJiarajiich Ha MUCbMEHHBIX 3k3amMeHax B MI'Y u MOTH no
1999 rona BKIIOYUTENBHO. 3a/1a4d JIaHbI ¢ OTBeTaMH. HekoTopbie BapraHThI
BCTYIIUTEJIbHBIX AK3aMEHOB JIOMIOIHAIOTCS pEMIeHUs MU 3a1a4. J{s mpocMoTpa
TpebyeTcs 6paysep ¢ moanepxkkoit JAVA.

8. http://www.mathnet.spb.ru — BelmyckHbIe H BCTYynHUTEIbHbIE YK3aMEHBI 10
MaTeMaTHKe: BAPUAHTBI, METOAUKA. BapraHThI BHITYCKHBIX IKOJbHBIX
HK3aMEHOB TI0 MaTeMaTHUKe (OOIIEPOCCUNCKHUX U CAaHKT-TIETEPOYPICKUX) M
KJIACCOB C Pa3HbIMU YPOBHSIMU U3y4€HUS NTpeaMeTa. BapruaHThl BCTyNUTEIbHBIX
(mpenBapuTENHHBIX M OCHOBHBIX ) Sk3aMeHOB B CII6I'Y u npyrue By3b1 CaHKT-
[Terepbypra. Heckonbko METOIMYECKUX CTATEH.



http://zadachi.mccme.ru/
http://mschool.kubsu.ru/cdo/shabitur/kniga/tit.htm
http://www.mccme.ru/free-books
http://www.matematika.agava.ru/
http://www.mathnet.spb.ru/

9. http://zaba.ru — QmuMnuagHbIE 321244 M0 MATEeMAaTHKe: 0a3a JaHHbIX.

10. http://www.mccme.ru/olympiads/mmo — MoCKOBCKHE MATEMATHYECKUE
OJIMMITHA/IbBI.

3ajaun OKPYKHBIX TYpPOB OJIMMIINAAbI JJIsI INKOJBHUKOB 5—11 KitaccoB HauMHasi C
2000 roga. 3agauu rOPOJICKUX TYPOB OJIMMITHA]IBI JJIsI IIKOJIBHUKOB 8—11 KiaccoB
HaunHas ¢ 1999 roga. Bee 3a1aun ¢ nogpoOHBIMU PELIEHUSMHA U OTBETAMU.
HoBocTtu onmumnuazsl. [lobenurenu u npuzepsl onumnua. CtaTucTuka.

11. http://math.ournet.md/indexr.htm — BupTyaabHasi IK0Ja IOHOTO
MaTeMaTHKa.

«BupTtyanbHas 1MIKOIa OHOTO MAaTEMATUKA» COJECPKUT 3a1a4l, KOMMEHTAPHH,
oAPOOHBIE KOHTPIPUMEPHI, MOJTHBIE TOKA3aTEIbCTBA HEKOTOPBIX
MaTEeMaTUYECKHUX MPOOIeM TEOPETHUECKOTO XapaKTepa, TEMBI U 3a/1auH,
Majiou3ydaeMble (MM BOOOIIE HE N3y4aeMbI€) B IITKOJIHLHOM Kypce MaTeMaTHKH,
MPaKTUKYM a0UTYypUEHTa, CTPAHUYKH U3 UCTOPUU MATEMATUKH, MATEMaTHUYECKUE
CJIOBapH, YCJIOBHS U PELICHUS 3a7a4 BBITYCKHBIX dK3aMeHOB. Paznen «lIpaktnkym
abUTYpUEHTa» COACPKUT HEOOXOIUMBIH MUHUMYM 33J1a4, KOTOPbIE HYKHO YMETh
pelaTh MOCTyNamIeMy B By3. 3aa4i IO KaXJ0i TEME PACIOJIOKEHBI B TOPSIKE
BO3pACTaHUs UX CIOKHOCTH U 1O BO3MOKHOCTH KJIAaCCU(PUIIUPOBAHBI U CHA0KEHBI
pELICHUSAMU.

12. http://mschool.kubsu.ru — Bu6JanoTeka 3JIeKTPOHHBIX Y4eOHBIX MOCOOH MO
MaTeMaTHKe.

3agaun MaTEeMaTUUYECKUX OJIUMMHNAJ] U TYpHUPOB. HTepakTUBHBIE 00yUarOIIne
peCypChl 0 MHOTHM pa3jiesiaM 3JIEMEHTAPHOM U BBICIIIEH MAaTEMATUKH.
MaremaTudeckue TeCThl, MOCOOUS U CIIPABOYHUKH.

13. http://www.algmir.org/index.html — Mup Anredopsr — Odpa3oBaTeabHbIIi
HopraJ.

Mup AnreGpbl — mopTa ISl MKOJLHUKOB, A0UTYPUEHTOB U CTyIeHTOB. CalT
CO3/IaH C eI CACNIaTh HOCTYITHOM 00y nHbopMaIrio o0 aaredpe BceM
MOJIb30BaTEIsIM ceTH. Ha cTpanuniax caiita MHOT0 HHpOpMAIIUU, CBI3aHHOM C
HayKkoi AnreOpa: onpeesieHns, CBONCTBA TeJl, OCHOBHBIE OMPEICIICHUS U
dbopmyna — B pazaenax Anredpa u TpuroHomeTpus; UCTOPUS HaAyKH U Ouorpaduu
YYEHBIX-MaTEeMaTHKOB — B pazzeiie Mcropwus; mecto s oomeHus — Gopym —
3]1eCh MOXKETE «TOBOPUTHY Ha JIFOOBIEC TEMBI.


http://zaba.ru/
http://www.mccme.ru/olympiads/mmo
http://math.ournet.md/indexr.htm
http://mschool.kubsu.ru/
http://www.algmir.org/index.html

14. http://slovari.yandex.ru — Caopapu BCD pa3anyHbIX aBTOpOB. PaznuuHas
WHTEPIPETALNS 10 BCEM TePMUHAM MaTEMAaTHUKH. DHITUKIIOTICANH U CIIPABOYHUKU:
Bonwmas coBetrckas suimkoneaus, bpokrays u Edpon, Durukmoneaust
«Kpyrocset», CnoBaps Jans, CioBaps YiakoBa, Peructp JiekapCTBEHHBIX
cpencts, Jluteparypras >amukIonenus, Ucropus Otedecta, CioBaph pPyCcCKUX
CUHOHHMOB.

15. http://www.etudes.ru — Ha caiiTe mpeacTaBiICHbI 3TIO/IBI, BBIIOJIHECHHBIC C
UCIIOJb30BaHUEM COBPpEMEHHON KoMIbioTepHOH 3D-rpaduku, yBiIeKaTeaIbHO U
WHTEPECHO PacCKa3bIBAIOIINE O MATEMATHKE U €€ MPUIoKeHUIX. CalT 3HAKOMHUT
II0JI30BATENICH ¢ KpaCHBBIMM MaTeMaTHUYECKUMU 3aJadaMu. VX mocraHoBka
MOHATHA IIKOJBHUKY, HO 10 CHX IIOP HEKOTOPBIE 3a/1a4l HE PEIICHEI

yaeHbIMU. Pazaen « ITIAbI» COACPIKUT ITIObI, CPEAU KOTOPBIX 3aHUMATEIbHEBIC
HAyYHO-IIOMYJISIPHBIE PACCKa3bl O COBPEMEHHBIX 3a7a4aX MaTEMATUKH H
MYJIbT(HUIBMBI, TTO-HOBOMY PaCKpPBIBAIOIINE H3BECTHBIC CIOMKETHI.

16. http://ido.tsu.ru/schools/physmat/index.php — 3aounas ¢pusuko-
Maremaruyeckas mkoJja (3OMI).

17. https://www.yaklass.ru

18. https://uchi.ru



http://slovari.yandex.ru/
http://www.etudes.ru/
http://ido.tsu.ru/schools/physmat/index.php
https://www.yaklass.ru/
https://uchi.ru/
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