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HHOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma ydeOHOTO TmTpeaMeTa COCTABJICHA Ha OCHOBE
denepanbHOI TporpaMmbl. ['eomeTpust SIBIsSETCA OJJHUM U3 0a30BBIX KypPCOB Ha
YPOBHE CpeaHero odimiero oOpa3oBaHMsl, TaK KaKk 00ECTieunBaeT BO3MOKHOCTh
W3Y4YEHUSl JMCUIUIUINH €CTeCTBEHHO-HAYYHOW HAMPAaBICHHOCTH W TMPEIMETOB
T'YMaHUTAPHOTO 1K, [IocKoNbKyY JIorudeckoe MbIIUIeHHE, PopMUpyeMoe Mpu
M3Y4YEHUHU 00yUYaIOIUMHUCS MOHATUHHBIX OCHOB TEOMETPHUH, MPU JTOKA3ATEITHCTBE
TEOpPEeM M TIOCTPOCHUHW IIECTIOYKH JIOTUYECKUX YTBEPKICHUA TPU PEHICHUU
r€OMETPUYECKUX 3a7a4, yMEHUE BBIIBUTaTh W OMNPOBEPraTh THUIIOTE3bI
HEIMOCPEICTBEHHO HCTOIB3YIOTCS MPHU PEIICHUH 33/a4 €CTECTBEHHO-HAYYHOTO
IIMKJIa, B YACTHOCTU (PU3UYECKUX 3a]1ad.

lens ocBoeHus mnporpaMmbl yueOHOro kypca «l['eomeTpusi» Ha
yrIIyONEHHOM  YpPOBHE —  pa3BUTHE HWHIWBHUAYAIbHBIX  CIOCOOHOCTEH
OoOy4Jaronmxcsi Mpy WU3YYEHUU TEOMETPHH, KaK COCTAaBJISIONIEH MpPeaIMETHOMN
obnmactu «Marematnka W uWH(MOpPMATHKa» dYepe3 oOecreyeHUue BO3MOMKHOCTH
MPUOOPETEHUST W UCIIOJIB30BaHUsI O0Jiee TTyOOKHWX T€OMETPUUYECKHX 3HAHUU U
JNCUCTBUMN, CHENU(PUIHBIX TEOMETPUHU, M HEOOXOAMMBIX HJisi YCIEITHOTO
mpoeCCHOHAIBHOTO  O0pa30BaHUsA,  CBSI3aHHOTO C  HCIOJIB30BAaHHEM
MaTEeMaTHKH.

[IpuopuTeTHBEIMU 3aa4aMu Kypca T€OMETpUH Ha yriayOa€HHOM YpOBHE,
PACIIMPSIONIMMH ¥ YCUIUBAIOIIUMHE Kypc 0a30BOTO YPOBHS, SBIISIOTCS:

pacIIMpeHne MPEACTABICHNUSI O TEOMETPHUH KaK YacTH MHUPOBOM KYyJIbTYPbI
1 (OpPMHUPOBAHNE OCO3HAHUS B3aMMOCBSI3H T€OMETPHUH C OKPYKAOIIIIM MUPOM;

dbopMupoBaHUE TPEACTABICHHUS O MPOCTPAHCTBEHHBIX (UTypax Kak O
BOKHEUIITUX MAaTEMAaTHYECKHX MOJICTISAX, MO3BOJISIONINX OMUCHIBATH M HU3Yy4YaTh
pa3Hble SIBIICHUS OKPYXKAIOIIETO MHUpa, 3HAHWE MOHATUHHOTO ammapara Iio
pazneny «CtepeomeTpusy yaeOHOTO Kypca reOMETPHH;

dbopMupoBaHWEe  yMEHUS  BIAJETh  OCHOBHBIMH  TOHATHSIMH O
MPOCTPAHCTBEHHBIX (PUTYpaX M WX OCHOBHBIMH CBOMCTBAMH, 3HAHHE TEOPEM,
dbopMyn U YMEHHE WX MPUMEHSATh, YMEHHUS JOKa3bIBaTh TEOPEMbI U HAXOAWTH
HECTaHJapTHHIE CIIOCOOBI PEIICHUS 3a/1aY;

dbopMupoBaHWEe YMEHHS pAaCIO3HABaTh HAa YEPTEXKaX, MOJEIIX U B
peaTbHOM MHUPE MHOTOTPAHHMKH W Tela BpalICHHs,, KOHCTPYHUPOBATH
TreOMETPUICCKHE MOJICIIH;

(dbopMHupOBaHNE TOHUMAHHS BO3MOYKHOCTH aKCHOMATHYECKOTO TTOCTPOCHUS
MaTeMaTUYECKUX TEOpUi, (HOPMUPOBAHKE MTOHUMAHHS POJIM aKCUOMATHKU TIPU
IIPOBEJICHUN PACCYKICHNM;

dbopMHupOBaHUE YMEHHS BJIAJIETh METOJAMH JOKA3aTEIbCTB U AJITOPUTMOB
pEIIeHNs, YMEHUSI X MPUMEHSTh, IPOBOJUTE JTOKA3aTEIbHBIE PACCYKICHUS B
XOJIe¢ PEIICHHWs] CTEPEOMETPHUYECKHX 3a7ad © 3aJad C MPAKTHICCKUM
comepkanueM,  GOPMHpPOBAHHWE  TPEACTABICHUS O  HEOOXOIUMOCTH
JI0KA3aTeILCTB TPH OOOCHOBAHWHM MAaTEMAaTHYECKUX YTBEPKICHHA W POJU
aKCHOMAaTHKH B TIPOBEJICHUH JCTYKTHBHBIX PACCYKICHUH;

pa3BUTHE W COBEPIICHCTBOBAHWE WHTEIICKTYATbHBIX M TBOPUYECKHUX

CIOCOOHOCTEM oOyuarommxcs, MO3HAaBaTEIbHON aKTUBHOCTH,
HCCIIEI0BATENFCKUX YMEHUN, KPUTHIHOCTH MBIIIICHUS, HHTEPECa K U3YICHHUIO
re€OMETPUH;

(opmupoBaHre GyHKIHOHATBHOM IPAMOTHOCTH, PEIEBAHTHON F€OMETPUU:
YMEHHUS Pacro3HaBaTh MPOSBICHHUS T€OMETPHUUECKUX MOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEAIBHBIX KU3HEHHBIX CUTYalUsAX U IIPU U3YYECHUH APYTUX



y4eOHBIX TIPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH,
MOJICIUPOBAHUSI PEATbHBIX CUTYAIlU, WCCIEAOBAHUS TOCTPOCHHBIX MOJIEIEH,
WHTEPIPETALUN TTOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZICpKATEIHHBIMY JTUHUSIMHU YueOHOTO Kypca «I'eomeTpus» B
10-11 «xmaccax sBmustotcsi: «lIpsMble W TUIOCKOCTH B MPOCTPAHCTBEY,
«MHororpannukm», «Tema BpameHus», «BEKTOppl HW KOOpPAWHATHI B
MPOCTPAHCTBEY, «J|BMKEHUS B MPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®I'OC COO TpeboBaHme «yMeTh ONMEPUPOBATH
MOHATUSIMIY», PEJIEBAHTHBIMU TE€OMETPUH HA YTIIyOJIEHHOM ypOBHE OOy4YCHUS B
10-11 xmaccax, OTHOCUTCS KO BCEM COJIEPKATEIbHBIM JIMHHUSIM YU4eOHOTO Kypca,
a (QopMHpOBaHWE JIOTHYECKUX YMEHHMH paclpenensieTcss He TOJIbKO TI0
cCoepKaTelbHBIM JIMHUSAM, HO HW 10 Tojmam oOyuenusa. ConepxkaHue
oOpa3oBaHUs, COOTBETCTBYIOIIEE TMPEAMETHBIM pE3yJIbTaTaM OCBOCHHS
denepanbHO pabodeld MporpaMMBbl, paclpeAesi€éHHBIM IO ToAaM OOyYeHHS,
CTPYKTYPHPOBAaHO  TakkMM  00pa3oM, 4YTOOBI KO BCEM  OCHOBHBIM,
MPUHITUITHATBHBIM BOIIPOCaM O0ydYaroIuecss o0pamanich HEOJHOKPATHO. DTO
MO3BOJISIET OPraHW30BaTh OBJAJIEHUE TEOMETPUUYECKUMH TIOHATHSIMHU U
HaBBIKAMH TIOCJICJIOBATEIFHO M TOCTYMATEIbHO, C COOJIIOJCHHEM MPUHIUIIA
MIPEEMCTBEHHOCTH, a HOBBIE 3HAHUA BKIIOYATh B OOMIYIO CHUCTEMY
T€OMETPUYECKUX MPEACTABICHUN OOYYaronIuXcsl, pacmupsss U yryossis ee,
o0pa3ys MpoYHbIe MHOKECTBEHHBIE CBSI3H.

[Tepexon K U3y4EHUIO TEOMETPUHU Ha YTIyOIEHHOM YPOBHE TIO3BOJISIET:

co3gath ycioBus it guddepeHmmanuu  00ydeHHS, TOCTPOCHUS
WHIUBUYTBHBIX 00Pa30BaTENbHBIX NPOTPaMM, OOECTEUUTh YTIyOJIEHHOE
M3Yy4YEHHUE TEOMETPUH KaK COCTaBIIAIONICH yueOHoro mpeamera «MaremMaTukay,

MOATOTOBUTH OOYYAIOIMNUXCSA K TMPOJOJDKCHUIO M3YyYCHHUS MATEMATHKHU C
y4€ToM BBIOOpa Oymaymei mpodeccuu, odecreunBas MpeeMCTBEHHOCTh MEXTY
0o0muM ¥ podeccuoHaIbHBIM 00pa30BaHUEM.

Ha wmsyuenue ydeOHOrO Kypca «l'eomerpusi» Ha YriayOJIEHHOM YpPOBHE
otBoauTcs 204 yaca: B 10 kmacce — 102 gaca (3 gyaca B Hegeno), B 11 kimacce —
102 gaca (3 yaca B HezelNIO).



COAEPKXAHUE OBYUYEHUA
10 KITACC

IIpsiMbIe M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE MOHATUSA CcTepeoMeTpuu. Touka, mnpsAMas, IUIOCKOCTb,
npoctpancTBo. [loHsATHE 00 aKCMOMAaTHYECKOM MOCTPOCHHU CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anmHOe pacnosiokeHHe IPsMBIX B IPOCTPAHCTBE: IEPECEKAIOLIUECH,
IapajulesIbHble M CKpeluBarommecs npsmelie. [Ipu3Hakym cKpemmBarommxcs
npsAMbIX. [lapajutenbHOCTH  NpPAMBIX M IUIOCKOCTEW B IPOCTPAHCTBE:
napajuielibHble MpsIMblIE B MPOCTPAHCTBE, MNAPALIETBHOCTh TPEX MPAMBIX,
[IapajuIeNIbHOCTh IIPSAMOM M IUIOCKOCTH. [lapamnenpHoe M LEHTpaJbHOE
pOeKTUpOBaHUe, U300pakeHue ¢uryp. OCHOBHBIE CBOWCTBA MapaylIeIbHOTIO
npoekTupoBanus. N3o0paxkenne (uryp B mapauiebHOW MPOEKIHH. YTIBI C
COHAIIPABJICHHBIMA CTOPOHAMH, YIOJ MEXKIy NPSIMBIMU B IPOCTPAHCTBE.
[TapajuteIbHOCTP  IUIOCKOCTEW:  MAapajUIeNIbHBIE  IIOCKOCTH,  CBOMCTBA
napaieIbHBIX IUIOCKOCTe. [lpocreiine mpocTpaHCTBEHHBIE (GUTYpPHI Ha
IJIOCKOCTHU: TETPAdP, NapAJIEIEIUIIE]T, IOCTPOCHUE CEUEHU .

[leprieHIUKYISAPHOCTH NPSAMOM U INIOCKOCTH: NEPIEHAUKYJIIIPHBIE ITPSMBIE
B IIPOCTPAHCTBE, NPSAMbIE MapajuIesIbHbIE U MEPIEHIUKYISIPHBIE K MIOCKOCTH,
IIPU3HAK NEPNEHIUKYJSAPHOCTH NPSIMOM M IUIOCKOCTH, TE€OpEMa O HPSIMOHN
IIEPIIECHIUKYJISIPHON IIJIOCKOCTH. OpTtoroHansHoe IIPOEKTUPOBAHMUE.
IleprieHIUKYISIp M HAKIIOHHBIE: PACCTOSIHUE OT TOYKH [0 IJIOCKOCTH, PACCTOSTHUE
OT TMNpsSAMOM 1O  TUIOCKOCTH, TMPOEKIUs (PUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYISAPHOCTh IUIOCKOCTEM: NPU3HAK IEPIECHIUKYJSIPHOCTH JBYX
IocKocTer. Teopema o TpEX MePHEHIUKYIPaX.

VYTIapl B IPOCTPAHCTBE: YIOJI MEXAY MPSIMOW U INIOCKOCTBIO, IBYTPAHHBIN
YIOJI, TMHEVUHBIN YTOJI ABYTPAHHOIO yriia. TpéXrpaHHbIi U MHOTOIPaHHBIE YTIIBL.
CBoiicTBa IUIOCKMX YTJOB MHOrorpaHHoro yria. CBOHCTBa IUIOCKHX H
JIBYI'PAHHBIX YTJIOB TPEXTPAHHOIO yrua. TeopeMbl KOCMHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO yIJIA.

MHoOrorpaHHuKH

Buasl MHOTOrpaHHUKOB, pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronsHas
pU3Ma, psiMast 1 HaKJIOHHAsi TPU3Mbl, OOKOBasi ¥ MOJIHASI TOBEPXHOCTh TPU3MBI.
[Tapaienenunen, OPAMOYTOJAbHBIA —MApAJUICIECNUNE W €ro CBOMCTBA.
Kparyailiune nyTh Ha NOBEPXHOCTM MHOrorpaHHuka. Teopema Dilepa.
[IpoctpanctBenHass teopema Iludaropa. Ilupammpa: N-yroiapHas nUpamuiaa,
npaBuWibHasi M yceu€HHas nupamuabl. CBoilcTBa pébep M OOKOBBIX TIpaHE
IIpaBWIBHOW nupamuzsl. [IpaBuibHbIE MHOTOTPAaHHUKH: ITPABWIbHAS IIPU3Ma U
IIpaBWJIbHAs NUpPaMUa, IIPAaBWIbHAS TPEYTroJibHAs MHUPAMHUAA W TPABUIBHBIN
TeTpa’ap, KyO. I[lpencraBieHue o NpaBWIBHBIX MHOTOTPaHHUKAX: OKTa’3p,
TONEKA3P U UKOCABIP.

Bbluncienre 31€MEHTOB MHOTIOIPAHHHMKOB: pEOpa, AUaroHa u, YIJIbL.
[Inomans OOKOBOW MOBEPXHOCTH M IOJHOW MOBEPXHOCTH MPSMON IMPHU3MBI,
IUIOIIAJb OCHOBAHMM, TeopemMa O OOKOBOM MOBEPXHOCTH MNPSAMOW MPU3MBI.
[Inomans OOKOBOM IMOBEPXHOCTH M TOBEPXHOCTH MPaBUIBHOM NUPaMUIBI,
TEOpEMA O TUIOIIAN yCEYEHHON TUPAMHU/IBI.

CummMmeTpuss B NPOCTPAHCTBE. OJIEMEHTHI CUMMETPUH IPABUIIBHBIX
MHOTOIpaHHUKOB. CHMMETpHs B MPAaBUJIBHOM MHOIOTPaHHUKE: CUMMETPHS



Mapajuieyieune1a, CMMMETPUST MPABUWIBHBIX MPU3M, CUMMETPHS NPaBUIbBHON
MMAPAMUIBI.

BekTOpbl 1 KOOPAMHATHI B IPOCTPAHCTBE

[ToHsTHA: BEKTOpP B MPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOTO
BEKTOpPA, BEKTOPHl KOJUIMHEAPHBIC, COHAIPABJIEHHBIE W MPOTUBOIOJIOXKHO
HAlpaBJICHHbIE BEKTOpPbL. PaBeHCTBO BEKTOpPOB. JIeHWCTBHS € BEKTOpaMH:
CJI0’KEHHUE W BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIBKUX BEKTOPOB, YMHOXCHHUE
BeKTOpa Ha uyucio. CBOWCTBa CHOXKEHUS BEKTOPOB. (CBOMCTBA YMHOMXEHUS
BekTOopa Ha uyucio. [loHstne KomIulaHapHble  BEKTOpbl.  lIpu3Hak
KOMIUIAHAPHOCTU TpEX BeKTOpoB. [IpaBmiio mnapamnenenunena. Teopema o
Pa3I0KEHUH BEKTOpa IO TPEM HEKOMIUIAHApPHBIM BeKkTOopam. lIpsamoyrosnbHas
cucTeMa KoopAuHAT B mpocTpaHcTBe. KoopauHaTel BekTopa. CBA3b MEXIY
KOOpJIMHATAMH BEKTOpa M KOOPAMHATAMU TOYEK. YTOJ MEXKIY BEKTOPAMM.
CkansipHoe npou3BeICHHE BEKTOPOB.
11 KUIACC

Tesia BpalmeHnus

[Tonatus: UMIMHApPUYECKAss TOBEPXHOCTb, KOHUYECKasi IMOBEPXHOCTb,
chepudeckass TOBEPXHOCTh, OOpa3ylonue TOBEpXHOCTEeH. Tena BpalleHUS:
LWIMHAP, KOHYC, YCEUEHHBII KOHYyC, cepa, map. B3zaumHoe pacronoxeHue
chepbl M INIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0pakeHue Tten
BpallleHus Ha TIOCKOCTH. Pa3BépTka mununapa u konyca. Cummetpusi chepsl u
niapa.

O6béM. OcHoBHBIE cBoiicTBa 00BEMOB Tein. Teopema 00 00BEME
MPSAMOYTOJIBHOIO Tapajuienenuneaa U ciaeactBus u3 He€. OO0bEM mpsMod U
HAKJIOHHOW MPU3MBI, IWIMH/IPA, MUPaMUJIbl U KoHyca. OOBEM mapa U mapoBOro
CErMeHTa.

KomOunanmu Ten BpamieHus U MHOTOTrpaHHUKOB. [Ipu3ma, BhucaHHas B
HWIMHIpP, ONHCaHHas oOkoio wwinHapa. l[lepecedenue cdepsl u 1mapa ¢
wiockocThio. Kacanue mapa u cdepsl ockocThio. [IoHATHE MHOTOrpaHHUKA,
OMHUCAaHHOTO OKOJO cdepbl, cepbl, BOUCAHHOW B MHOTOIPAHHUK HIU TEJIO
BpalICHUS.

[Tnomans MOBEpXHOCTH IWIMH/IPA, KOHYCA, IUIOMA b chephl U e€ JacTei.
ITomobme B mpoctpancTBe. OTHOImIEHHE OOBEMOB, IUIOMIAJICH IOBEPXHOCTEH
nono0HeIX ¢uryp. [IpeoOpazoBanue nmompobusi, romorerus. Pemenue 3agad Ha
IJIOCKOCTH € UCIIOJIb30BAaHUEM CTEPEOMETPUUYECKUX METOJIOB.

[locTpoeHne ceyeHuii MHOIOTPAaHHUKOB M TEJI BPALIECHUA: CEUYECHHS
HUIMHApa (MapauiebHO Y NEPIEHAUKYJIPHO OCH), CEYEeHHMs] KOHyca
(mapasnienbHbIE OCHOBAHHMIO M IPOXOJAIIME Yepe3 BEPIIMHY), CEUYCHHUs IIapa,
METO/Abl IOCTPOEHUS CEUEHUW: METOJ CJEAO0B, METOJ BHYTPEHHETO
MPOEKTUPOBAHUSI, METOJ] IEPEHOCA CEKYLIEH TIOCKOCTH.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

Bektoper B mpoctpancTBe. Omnepanmu Hajx BeKTOpamu. BekTopHoe
YMHOXXEHHE BEKTOpPOB. CBOWCTBAa BEKTOPHOIO yMHOXeHHUs. [IpsamoyrosnbHas
cUCTEMa KOOpAuHAT B mpocTpaHcTBe. KoopaumHaTel BekTopa. PasnoxeHue
BeKTOpa 1o ©Oa3ucy. KoopauHAaTHO-BEKTOpPHBIA METOJ NpH PELICHUU
reOMETPUYECKUX 3a/1aY.

/IBMKEeHUA B IPOCTPAHCTBE

JIBuxenus npoctpancTBa. OtoOpaxkeHus. J[BuxeHust U paBeHCTBO (UTYD.
OOmme cBoWCTBAa IBWKEHWW. Buapl IBWKEHMIA: TapalyIeIbHBIA IEPEHOC,



IEHTpaAJIbHAsI CUMMETpPHS, 3epKalbHasi CUMMETpHs, MMOBOPOT BOKPYT MPSMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«I'EOMETPUS» (YIJIYBJIEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:knanckoe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTH IPAKIAHCKON MO3UITUH 00YYAIONIErOCs KAk aKTUBHOTO
U OTBETCTBEHHOTO WIEHA POCCHUUCKOrO OOIIEeCTBa, TNPEICTABICHUE O
MaTeMaTUYECKUX OCHOBaX (DYHKITMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, SIBICHUH,
MpOLIeTyp TPaKIAHCKOro 00mecTBa (BBIOOPHI, OMPOCHI M JIPYroe), yMEHUE
B3aMMO/JICHCTBOBaTh C COLMAJIbHBIMH HMHCTUTyTaMU B COOTBETCTBUU C UX
GYHKIMSIMU ¥ HA3HAYCHUEM;

2) naTpuoTHYecKOe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTh POCCHICKON TPaXXIaHCKOH HICHTUYHOCTH, yBaXKCHH
K IPOLUIOMY ¥ HAaCTOSIIEMY POCCHHCKOM MaTeMATHKH, ICHHOCTHOE OTHOLICHHE
K JOCTHXKEHUSIM POCCHMCKMX MaTEMaTUKOB U POCCHUMCKONM MaTeMaTU4YeCKOM
IIKOJIbI, MCMOJIb30BAHUE JTHUX JOCTHKEHUW B JIPYTUX HAyKaX, TEXHOJIOTHSX,
chepax PKOHOMHUKH;

3) 1IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHHE JTyXOBHBIX LEHHOCTE! POCCUICKOTO Hapoja,
c(hOpPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, JSTUYECKOTO TIOBEICHHSI,
CBSI3aHHOTO C TMPAaKTUYECKUM TMPUMEHEHUEM JOCTHKEHUW HayKu W
NEATEbHOCThI0 yYEHOTO0, OCO3HaHUE JIMYHOTO BKJIaJa B IOCTPOCHHE
YCTOHYMBOIO OyAyIIEro;

4) 3cTeTHYeCKOE BOCIIUTAHME:

ACTETUYECKOE OTHOILIECHHE K MUPY, BKIIOYAs ICTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3aj]a4, pEIIEHHU, pacCyKJICHUN,
BOCIIPUUMYHMBOCTh K MAaTEMAaTUUECKUM aCTEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) puznveckoe BoCIUTAHME:

c(hOpPMHUPOBAHHOCTh YMEHHSI TPUMEHSIThH MaTeMaTHYEeCKUE 3HAHUS B
MHTEpecax 3J0pOBOro U 0€30MacHOTro 00pa3a >KM3HHU, OTBETCTBEHHOE OTHOIIIEHUE
K CBOEMY 3JI0POBBIO (3I0pOBOE MUTAaHKE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U

OTABIXA, perynspHas busnueckas AKTHUBHOCTD), busngeckoe
COBEPIIICHCTBOBAHUE npu 3aHATHUAX CIIOPTHUBHO-03/I0POBUTEIILHOM
NEATENbHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TPYyAy, OCO3HAaHHWE IICHHOCTH TPYIOJIOOWs, WHTEpPEC K
pasnTu4YHBIM  cepaM  TPo(EeCCHOHATBLHON  JESITEIBHOCTH, CBS3aHHBIM C
MaTEeMaTUKOW M €€ MPUIIOKCHHUSIMH, YMEHUE COBEPIIATh OCO3HAHHBIM BHIOOD
Oynymiedt mnpodeccun M peanu3oBbIBaTh COOCTBEHHBIE >KU3HEHHBIC IUJIaHBI,
TOTOBHOCTh W  CIOCOOHOCTH K  MaTeMaTHYeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha MPOTSHKECHUH BCEH >KU3HU, TOTOBHOCTh K AKTUBHOMY
YYAaCTHIO B PEIICHUH MPAKTHUECKHUX 33/1a4 MAaTEMAaTHIECKON HAIIPABICHHOCTH;

7) 3K0JI0rH4YecKoe BOCIIMTAHUE:

c(hOpPMHUPOBAHHOCTh OJKOJOTUYECKONW KYJIbTYypbl, MOHUMAHUE BIWSHUS
COIMAIbHO-DKOHOMHYECKUX  TPOIIECCOB HA  COCTOSIHUE TMPUPOJHOW U
COLIMAJBbHONM Cpeapl, OCO3HAHWE TJO0ANTBHOTO XapakTepa HKOJIOTHUECKUX
mpo0seM, OpUEeHTAINS Ha TPUMEHEHNE MAaTEMaTUIECKUX 3HAHUU TS PEIICHUS
3a/1a4 B 00JIaCTH OKPYKAIOIIEH Cpepl, INTAHUPOBAHUE MTOCTYIKOB W OIICHKU UX
BO3MOYKHBIX MTOCJICICTBHM JIJIST OKPYIKAIOIIEH CPEJIbI;



8) HeHHOCTH HAYYHOTI' 0 O3HAHMSA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO pa3BUTUSI HAYKH U  OOIIECTBEHHOW TMPAKTHKH, ITOHUMaHUE
MaTeMaTUYeCKOW HAayKH Kak c(epbl 4elOBEYECKOW NeATeTbHOCTH, ITAroB €€
pPa3BUTHS M 3HAYUMOCTH [UJISl Pa3BUTUS IMBHIM3ALUH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU U MaTEeMaTUYeCKONl KyJIbTYpOH Kak CPeICTBOM IO3HAHUSA MUPA,
TOTOBHOCTh OCYIIECTBIISITh MPOEKTHYIO M HCCIIEIOBATEIBbCKYIO JIEATEIbHOCTD
WHJIUBUAYAJIBHO U B TPYyIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTesbHBIC YHUBEPCAIbHbIEC YUeOHbIE el CTBUSA

ba3oBrble jJornyeckue qeicTBUsA:

BBISABJISITH M XapaKTEPU30BATh CYILIECTBEHHBIE MPU3HAKK MATEMATHYECKUX
OOBEKTOB, TIOHSATUH, OTHOIICHUH MEXAY TMOHATHUSAMHU, (OPMYIUPOBATH
ONpENEICHUS HOHSTHH, YCTaHaBJINBATh CYIIECTBEHHbIN MpU3HaK
KJacCU(pUKALMK, OCHOBAaHUA s OO0OOIIEHHS U CpaBHEHHS, KpUTEpUU
IIPOBOJIMMOTIO aHAJIN3A;

BOCIIPUHUMATh, (QOPMYJIUPOBaTH U  NPeoOpa3OBbIBATh  CYXKICHUS:
YTBEPAUTENbHbIE U OTPUIIATENbHbIC, €IUHIUYHbIE, YACTHBIE U 00IIUE, YCIOBHBIE,

BBISIBISITH ~ MAaT€MAaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
NpoTUBOpeUHs B (pakTax, JaHHBIX, HAOMIOACHUAX U YTBEPKIACHUIX, MIpeaIaraTh
KPUTEPHUH JJIS BBISBJIICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

JIeaTh BBIBOJABI C HMCIOJIb30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX M
MHIYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

IIPOBOJIUTH CaMOCTOATEIBHO J0Ka3aTeIbCTBA MaTEMaTUYECKUX
YTBEPKACHUHU (MpsMblE W OT MPOTHBHOIO), BBICTPAWBATH apryMEHTALMIO,
IIPUBOJAMUTH IPUMEPHI U KOHTPIIPUMEPHL, 00OCHOBBIBATH COOCTBEHHBIE CYKIACHUS
Y BBIBO/IBI;

BBIOMpATh CIOCO0 pernieHus yd4eOHOW 3ajaun (CpaBHUBATH HECKOJIBKO
BAPUMAHTOB pelIeHUs, BbIOMpaTh Haubonee MNOAXOMAIMU €  Y4ETOM
CaMOCTOATEIBHO BBIIEJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBare/ibCKue 1eiCTBUA:

HCITOJIB30BaTh BOMNPOCHI KaK MCCIENI0BATEIbCKUI MHCTPYMEHT IO3HAHMS,
(dopMynupoBaTh  BONPOCHI, (UKCUPYIOLIME MPOTUBOpEUYUE, Mpoliemy,
YCTaHABIMBAaTh UCKOMOE M JAHHOE, (POPMUPOBATH TMIIOTE3Y, APIYMEHTUPOBATh
CBOIO MTO3ULIUI0, MHEHHUE;

MIPOBOJIUTH CaMOCTOSTENIHO CIUTAHUPOBAaHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE T10 YCTAHOBJIEHHIO OCOOEHHOCTEW MAaTeMAaTHYECKOro OOBEKTa,
SBJICHHUS], IPOLIECCA, BBISBIICHUIO 3aBUCUMOCTEN MEXKIYy OObEKTaMU, SIBJICHUSMH,
MPOLIECCAMH;

CaMOCTOSITENIbHO (OPMYJIMPOBATH OOOOIIIEHUS U BBIBOJBI MO pe3yJibTaTam
MPOBEAEHHOIO HAOJIOJIEHUS, HCCIEJOBaHUSA, OIEHUBAaTh JIOCTOBEPHOCTH
MOJIyYEHHBIX PE3YJIbTATOB, BEIBOJAOB U 0000IIEHUN;

MIPOTHO3UPOBAaTh BO3MOXXKHOE PAa3BUTHE MPOLECCA, a TAKKE BbIABUIAThH
MPEANOJIOKEHNS O €r0 PA3BUTHUU B HOBBIX YCIOBUSX.

Pabora ¢c unpopmanmei:

BBISIBIIATH Je(ULINUTHI HH(POPMALIMH, TaHHBIX, HEOOXOAUMBIX JJIs OTBETA Ha
BOIIPOC U JUISI pELIEHUS 3a]1a4H;



BbIOMpaTh  MHGOPMAIMIO W3  HMCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAIM3UPOBaTh, CHUCTEMATU3UPOBATh M HMHTEPIPETUPOBATH HUHPOPMAIIUIO
Pa3TUYHBIX BUJOB U (POPM MPEACTABICHHUS;

CTPYKTYPUPOBAaTh MHPOPMAIIUIO, TPEACTABIATh €€ B pa3IMUHbIX (popmax,
WJUTIOCTPUPOBATH Tpaduuecky;

OIICHUBATh HaJEKHOCTD uHbopMaIuu 1o CaMOCTOSITEIIbHO
chOpMyTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIe YHHMBeEpPCaAJIbHbIE YUeOHbI€e Al CTBHS

Oo0menue:

BOCIIPUHUMATH ¥ POPMYIIHMPOBATH CYXKJIEHUS B COOTBETCTBHUH C yCIOBUSIMHU
" ucjisiMu O6IHCHI/I$I, SICHO, TOYHO, FpaMOTHO Bpra)KaTI) CBOIO TOLIKy 3peHI/I$I B
YCTHBIX U ITMCBMCHHBIX TEKCTaX, AaBaTb ITOJACHCHUA I10 XOI[y peHIeHI/ISI 3aJadu,
KOMMEHTUPOBATH NIOJIYYEHHBIN PE3YJIbTAT;

B X0JI¢ 0OCY>KJIEHUS 3a/1aBaTh BOMPOCHI TI0 CYIIECTBY 00CYK/1aeMON TEMBI,
HpO6J’I€MBI, pemaeMoﬁ 3aladi, BBICKAa3bIBAaThb HJACHU, HAILICJICHHBLIC Ha IIOHNCK
peHIeHI/ISI, COIIOCTABJISITH CBOU CY)KI[eHI/ISI C Cy}KI[eHI/IHMI/I I[pyrI/IX y‘-IaCTHI/IKOB
nuajaora, oOHapy»KHUBaTh Pa3IMYKe U CXOJICTBO IO3HIUM, B KOPPEKTHOH (Gopme
(bopMyIUPOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpeI[CTaBJ'ISITB pGBYJ'II)TaTBI pemeHHa 3ajgadu, BKCHepI/IMeHTa,
UCCIIEIOBAHUSI, TIPOEKTA, CAMOCTOATENbHO BBIOUpATh (hOpMAT BBICTYIUIEHUS C
Y4ETOM 3aJ1ay MPE3CHTAIMU U OCOOCHHOCTEHN ay IUTOPUHU.

PeryasiTuBHbIC YHUBEpPCAJbHbIC YUeOHbIE JeiiCTBUSA

Camoopranuzamnus:

COCTaBJIATH IJIaH, AITOPUTM PELICHUS 3a7a4uu, BEIOUPATh CIOCO0 PelIeHUs
C y4y€TOM HMEIOIIUXCA PECYpCOB U  COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTUPOBAaTh W KOPPEKTUPOBATh BApHAHTHl PEUIEHUH C YYETOM HOBOM
uH(pOopMaIuu.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJJICKT:

BJIa/IETh HABBIKAMHM TIO3HABaTENbHOM peQuiekcuu KakK OCO3HaHUs
COBEPILAEMBIX ACHCTBUI U MBICTUTENBHBIX ITPOLIECCOB, MX PE3YJIbTATOB, BIAJAETh
cnoco0aMu CaMOIIPOBEPKH, CAMOKOHTPOJIA IpoLEecca M pe3ysbTaTa PElICHHs
MaTeMaTHUUYECKOM 3a/1auu;

MPEeABUAETD TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh [IPU PELICHUU 3a/1a4H,
BHOCUTb KOPPEKTUBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
JaHHBIX, HAJCHHBIX OLIMOOK, BBISIBJIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJbTaTa LEJId M YCIOBUSAM, OOBSICHATH
NPUYHUHBI JIOCTHKEHUS WIA HEAOCTWKEHHUS pPE3yJIbTaTOB JAESTEIbHOCTH,
HaXOJIUTh OIIHOKY, JaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

CoBMmecTHasI 1eATEJIbHOCTD:

MMOHUMATh U UCIIOJIb30BaTh IPEUMYIIECTBA KOMAaHHON U MHAUBUAY ATbHON
paboThl MpHU peHIeHuH Y4YeOHBIX 3ajJay, NPUHUMATh IeJlb COBMECTHOMU
JESTENbHOCTH, JIAHUPOBATh OPraHU3AIMI0 COBMECTHOW pabOThI, pacipeeisiTh
BUJIbI padOT, JOroBapuUBaThCs, OOCYXKJIaTh NPOLECC M pe3yJbTaT padoTHhI,
00001aTh MHEHHUS HECKOJILKUX JIIOICH;

y4acTBOBATh B IPYIIIOBBIX (popmax paboThl (00CYXKI€HUs, 0OMEH MHEHUH,
«MO3TOBbIE€ IITYPMBD» W HWHBIE), BBINOJHATH CBOIO 4YacTb pabOThl H
KOOPJIMHUPOBATh CBOM JIEUCTBHUS C APYIMMHU YJE€HAMU KOMAaHbl, OLICHHBATh
KayeCTBO CBOETO BKJIaJ[a B OOIIMIA IPOAYKT MO KPUTEPHUIM, CHOPMYITHPOBAHHBIM
YYaCTHHUKaMHU B3aUMOJICHCTBHUS.



IHPEAMETHBIE PE3YJIBTATBI

K xoniy 10 kiaacca oOyvaromuics HayIuTCs:

CBOOOJTHO OTEpPUPOBATH OCHOBHBIMH MOHSTHUSMU CTEPEOMETPUM TIPU
pEIIeHNH 3a7]a4 U MMPOBEACHUN MAaTeMaTHUYECKUX PACCYKICHHI;
MPUMEHSTH aKCUOMBI CTEPEOMETPUHU U CIICJICTBUS M3 HUX MIPHU PEIICHUN
T€OMETPUYECKUX 3a]1aY;

KJIacCU(DUITMPOBATH B3AUMHOE PACIIONIOKEHUE MIPSIMBIX B MPOCTPAHCTBE,
IJIOCKOCTEH B MMPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEH B POCTPAHCTRE;
CBOOOJTHO OMEPUPOBATH TMOHSATHUSMH, CBS3aHHBIMH C VyIJIaMd B
MPOCTPAHCTBE: MEXIY MPSMBIMUA B MPOCTPAHCTBE, MEXIY MPSMON U
IUIOCKOCTBIO;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPaHHUKAMU;
CBOOOJTHO pacno3HaBaTh OCHOBHBIC BUbI MHOTOTPAHHHUKOB (IIPU3Ma,
NUpaMu/ia, NPSMOYTOJIbHBIA Mapalenenumne, Kyo0);
KJaccu(UIMPOBaTh MHOTOTPAaHHUKH, BBIOWpass OCHOBaHUA IS
KJIacCH(pUKAIIH;

CBOOOJHO OMEPUPOBATH TMOHSATHUSMH, CBS3aHHBIMH C CECUCHUEM
MHOTOTPaHHHUKOB TUIOCKOCTHIO;

BBITIOJIHATh ~ TapajjiebHOE,  IEHTPAJTbHOE W OPTOTOHAIHHOE
IPOCKTUPOBaHKE GUTYP HA TUIOCKOCTh, BBITTOTHATE H300pakeHus puryp
Ha TUTOCKOCTH;

CTPOUTH CEUCHUSI MHOTOTPAHHUKOB PA3TUIHBIMA METOIAMH, BHITIOIHATh
(BBIHOCHBIE) TUIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX 00BbEMHBIX QUTYD:
BU/JI CBEPXY, COOKY, CHU3Y;

BBIYHCIIATH IJIOMIATA TTOBEPXHOCTEH MHOTOTPAHHUKOB (MIpU3MA,
nupamMua), TEOMETPUICCKUX Tell C TPUMEHEHUEM (HOPMYT;

CBOOOJHO OTEpPUPOBATH MOHATUSAMH: CHMMETPUS B MPOCTPAHCTBE,
IIEHTP, OCh M IUIOCKOCTh CHMMETPUHU, IIEHTP, OChb W IUIOCKOCTh
CUMMETPUU QUTYPHI,

CBOOOJTHO OMIEPHPOBATH MOHITHIMHU, COOTBETCTBYIOITUMHU BEKTOPAM U
KOOpJIMHATAM B ITPOCTPAHCTBE;

BBITIOJTHATD JICHCTBUS HAJl BEKTOPAMU;

pemnath 3amaddl Ha JI0Ka3aTeIbCTBO MATEMAaTHYCCKUX OTHOIICHUW
HAXOXJCHUE TEOMETPUUECKHUX BEIMYNH, TIPUMEHSS U3BECTHBIC METOBI
Ipy PENICHHN MAaTeMaTUYeCKHX 3a7ad MOBBIIICHHOTO U BBICOKOTO
YPOBHSI CIIO)KHOCTH;

IPUMEHATh TPOCTEHUININE TPOTPAMMHBEIE CPEICTBA M DIIEKTPOHHO-
KOMMYHUKAIIIOHHBIE CHUCTEMBI TIPH PEIICHHH CTEPEOMETPHUCCKUX
3amad;

W3BJICKATh, MPE0oOpPa30BBIBATE M HHTEPIIPETUPOBATH WH(OOPMAIUIO O
IIPOCTPAHCTBEHHBIX TEOMETPUUYECKHX (UTYypax, MPEJACTaBICHHYIO Ha
YepTekKax U pUCYHKaAX;

NPUMEHATh TIONyYEHHBIE 3HAHWS HA TPAKTUKE: CpPaBHUBATh U
aHAIM3UPOBATH PEaTbHBIC CUTYAIIUH, IPUMEHAITh U3yYCHHBIC TTIOHATHS B
mporecce TIOWCKA PeIIeHUs MaTeMaTH4YecKd CGhOpPMYIUPOBAHHON
POOJIEMBI, MOJIETTUPOBATh PEATbHBIC CHTYallUd Ha S3BIKE TEOMETPHH,
UCCIIEJIOBATh MOCTPOCHHBIE MOJIEIH C MCIIOJIb30BaHUEM
TCOMETPUYECKUX TOHSATUH W TEOopeM, armapara aiareOpbl, pelmiaTh



IIPAKTUYECKUE 3aJ1aul, CBSI3aHHBIE C HAXOXKJICHUEM T'€OMETPUUYECKUX
BEJINYMH;

UMETh TMPEJCTaBICHUS 00 OCHOBHBIX JTamax Pa3BUTHS T€OMETPUU Kak
COCTaBHOM yacTu (yHIAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K xonmy 11 kiaacca oOyvaromuics HayIuTCs:

CBOOOJTHO OTEpPUPOBATh MOHATUSMU, CBSI3aHHBIMU C IWJIWHIPHUYECKOM,
KOHUYECKONH U CHEepUIEeCKON MOBEPXHOCTSAMHU, OOBICHATH CIIOCOOBI
MOJTYyYEHUS;

ONEpPUPOBaTh TMOHATHUSIMHU, CBSI3AHHBIMU C TeJlaMH  BpaIllCHHUS:
UIMHAPOM, KOHYCOM, Cepoil U ImapoM;

pacmo3HaBaTh Tela BpamieHus (UUIUHApP, KOHYC, cepa U Imap) u
O0O0BSCHATH CTIIOCOOBI TTOJTYISHUS TEJI BPAIICHUS;

KJ1acCU(UIIMPOBATH B3aUMHOE PACIIONIOXKEHUE C(HEPhl U MIIOCKOCTH;
BBIYUCIISITh BEJIMYMUHBI 3JIEMEHTOB MHOTOIPAHHUKOB M TEJl BpAIICHMUS,
00BEMBI U TUIOLIAM TOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ BpaIllCHUS,
TEOMETPUYECKUX TEJI ¢ TPUMEHEHUEM (HOpMYIT;

CBOOOJTHO OMIEPUPOBATH MOHATUSMHU, CBSI3AHHBIMU C KOMOWHAIIMSMU TeI
BpAIlCHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAHHUK, BIUCAHHBIA B cepy U
OTHMCaHHBIN OKOJIO c(hephl, chepa, BIMCAHHASI B MHOTOTPAHHUK WU TEJIO0
BpAaIllCHHUS;

BBIYUCIISITh COOTHOIICHUSI MEXKJY IUIOIMIAIAMU TOBEPXHOCTEN U
00BEMaMHM ITOJIOOHBIX TEI;

n300pakaTh W3y4daeMmble (DUTYpPHI, BBHITOIHATH (BBIHOCHBIE) TUIOCKHE
YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (GUTYP: BUJ CBEPXY, COOKY,
CHHU3Y, CTPOUTbH CEUCHHUSI TEJl BPAILICHUS;

W3BJICKaTh, WHTEPIPETHPOBATH M MPeoOpa3oBhIBaTh WH(OOPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (Urypax, MPEACTaBICHHYIO Ha
yepTexKax U pUCYHKaX;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJIHSATH ONEpalliy HaJl BEKTOPaMU;

3a/1aBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOI CUCTEME KOOP/IMHAT;
peniaTh TEOMETPUYECKHME 3a/laud Ha BBIYUCIEHUE VYIJIOB MEXKIY
OpSIMBIMA M TIJIOCKOCTSIMHM, BBIYMCIIEHHUE PACCTOSHUM OT TOYKH [0
IJIOCKOCTH, B 1I€JIOM, Ha MPUMEHEHNE BEKTOPHO-KOOPANHATHOI'O METO/a
MIpU PEIICHUY;

CBOOOJIHO OMNEPUPOBATh TMOHSITUSIMH, CBSI3aHHBIMH C JIBUKEHHUEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHHN;

BBITIOJTHATh HM300paKEHUSI MHOTOTPAHHMKOB W TeJl BpAILCHHUS TPHU
MapajyIeIbHOM MEPEHOCE, UECHTPAIBHOM CHMMETPUH, 3EPKAITbHOU
CUMMETPUH, IPU IIOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus MOI00US;
CTPOUTH CEUCHUSI MHOTOTPAHHUKOB U TEJI BPaIllCHUs: CEYEHUS IIUINHIpA
(mapajyuielbHO WM NEPHEHAMKYJISAPHO  OCH), CEYEeHHMs  KOHyca
(mapajuienbHbIE OCHOBAHHMIO U MPOXOJSIIHNE Yepe3 BEPILIUHY), CEUEHUS
niapa;

UCIIOJIb30BaTh METOJAbl IOCTPOCHUS CEUYEHHI: METOJ CIEJO0B, METO]
BHYTPEHHETO IPOCKTUPOBAHUSI, METO]I IEPEHOCA CEKYIIIECH TIIOCKOCTH;
JIOKa3bIBaTh TEOMETPUUYECKUE YTBEPIKICHHUS;

MPUMEHSITh T€OMETpUUeCKue (PaKThl JUIsl PELICHUS] CTEPEOMETPUUECKUX
3a]1a4, MPEANoiaralolliuX HECKOJbKO IIaroB PEIICHMs, €CIH YCIOBUS
MIPUMEHEHUS 3a/1aHbI B SIBHOW U HESIBHOU (hopmMme;



pelmars 3aJadyd Ha JOKa3aTelIbCTBO MAaTeMaTHUYECKUX OTHOLIEHUM H
HaXO0XJCHUE T€OMETPUUECKUX BEIUYNH,;

IIPUMEHSTH IIPOTPAMMHBIE cpeacrTna u 3JIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELUICHUU CTEPEOMETPUUECKUX
3a7ay;

IIPUMEHATh  [OJIyYCHHbIE 3HAaHHWS HAa [PAKTUKE: CpPaBHUBAThH,
AHAJIM3UPOBATh W OLCHUBATH pEAJbHbIC CHUTyallMHd, IPUMEHSITH
V3y4YECHHBIE TIOHATHS, TEOPEMBI, CBOMCTBA B MPOLIECCE MOUCKA PELICHUS
MaTeMaTU4eCKd  CPOPMYIHPOBAHHON  MPOOJIEMBI, MOJEIHPOBATH
pEaAIbHBIE CUTYAIIMU HA S3BIKE T€OMETPHUHU, UCCIEA0BATH ITOCTPOCHHBIE
MOJIENIA C HWCIHOJIb30BAHHEM TE€OMETPUUYECKUX MOHATHM H TEOPEM,
anmapara aiareOphl, peliaTh MPaKTUYECKHe 3a/ladd, CBS3aHHBIC C
HaXO0XJICHUEM F€OMETPUUECKUX BEIINYNH;

UMETh TMPEJCTaBICHUSI 00 OCHOBHBIX JTalax Pa3BUTHS T€OMETPUU Kak
COCTaBHOM yacTu (yHIAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne KoauuecTBO YacoB
HaumeHoBaHue pa3jie/ioB JuiekTpoHHBIE (UG pPOBHIE)
n/ H TeM MPOrPAMMEI B KounTtpoJabHbie IIpakTu4yeckue 6
cero o0pa3oBaTe/ibHbIE pecypcChl
n padoThI padoThI
1 BBenenue B crepeoMeTpuio 23 1

B3anmHoe pacnonoxxenue
MPSIMBIX B IIPOCTPAHCTBE

HapaJIJIGJIBHOCTB OpAMBIX U

3 IUIOCKOCTEH B 8
MIPOCTPAHCTBE
[IepnieHUKyYIAPHOCTH
4 MIPSIMBIX U TJIOCKOCTEH B 25
MIPOCTPAHCTBE
VYTibl 1 paccTosTHUSA 16
MHororpanHuku 7 1
Bekrtops! B mpocTpaHcTBe 12

[ToBTOpeHme, 06001IeHNE U
cHUcTeMaTu3alus 3HaHUI

OBIIEE KOJIMYECTBO

YACOB 1O TIPOTPAMME 102 6 0




11 KIJACC

HanmeHnoBanue
Ne

pa3aeyioB U TeM
n/n

NPOrpaMMblI

KoauuyecTBo yacoB

Bcero

KonTpoJsbubie
padoThI

IIpakTHyeckue
padoThI

JIeKTPOHHBIE (HH(PPOBHIE)
o0pa3oBaTe/bHbIE PeCypChl

ABanuTnyeckas
reOMEeTpuUs

15

[ToBTOpEHME,
0000111eHNE U
CHCTEMAaTHU3alHs
3HaHUHI

15

O0BéM
MHOTOIpaHHHKA

17

4 Tena BpaieHus

24

[Tnomanu
MOBEPXHOCTH U
00BEMBI KPYTIIBIX
Tel

6 JBroKeHUS

IToBTOpEHUE,
0000111eHNE U
CHCTEMAaTU3alHs
3HAHUHI

17

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

102







ITOYPOYHOE IIVTAHUPOBAHUE
10 KIJACC

Ne
n/
n

Tema ypoka

KoaunuecTBo yacoB

KoHnTpoibHbIe

Bceero
padoThbI

IIpakTHyeckue
padoThI

Jlara
U3yYeHUs

DJIEeKTPOHHbIE
nugposbie
o0pa3oBaTejibHbIE

pecypcsl

OcHoBHbIE TIpaBUIIA
M300paKCHUS Ha PUCYHKE
IJIOCKOCTH, MapaljiesIbHbIX
MPSMBIX (OTPE3KOB),
CepeIMHBI OTpe3Ka

[TonsTHA cTepeomeTpun:
TOUKa, IPsIMasi, MII0CKOCTH,
pocTpancTBO. OCHOBHBIE
IIpaBUiIa H300pakeHus Ha
PHUCYHKE IIJIOCKOCTH,
MapajuIeIbHBIX IPSAMbIX
(0oTpe3koB), cepeHbI
OTpe3Ka

ITonsarus:
MEepPECEKAIOIINECS
IUIOCKOCTH,
MepeceKarumecs npsmas u
IUIOCKOCTB;
MOJYIIPOCTPAHCTBO

Tlonsarus:




IepeCceKaroIuecs
IJIOCKOCTH,
IepeceKaroImecs npsmas u
IJIOCKOCTH;
MOJIYIIPOCTPAHCTBO

MHoOrorpaHHuKkH,
n300pakeHre MPOCTEUIINX
MIPOCTPAHCTBEHHBIX (UTyp,
HECYIIECTBYIOIINX
00BEKTOB

MHoOrorpaHHukKH,
n300paKeHUe MPOCTENIINX
MIPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIINX
00BEKTOB

AKCHOMBI CTEPEOMETPUHU U
MIepBBIE CIEJICTBUS U3 HUX

Axcuomel CTCPCOMCTPHUU U
TICPBLIC CIICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUH U
MIePBbIE CIEJICTBUS U3 HUX.
CrniocoOsI 3a1aHuUs TIPSIMBIX
U TIJIOCKOCTEH B
MIPOCTPAHCTBE.
O603HaueHus NPSIMbIX U
IUIOCKOCTEH




10

N3o6paxenune ceueHmnit
MUpaMUJIbI, Kyoa u
MIPU3MBI, KOTOPBIC
MIPOXOAAT uepes ux péopa.
N3o6paxenune
TepeceueHUs TOTyICHHBIX
IIJIOCKOCTEM.
PackpamBanue
MOCTPOCHHBIX CCUCHHH
pa3HBIMU [IBETaMU

11

N3o0paxkenue ceueHmit
MMPaMHJIBL, Ky0a 1
MIPU3MBI, KOTOPBIE
MIPOXOJAT uepe3 ux peopa.
N3o6paxenue
nepeceueHus MOTy4YeHHBIX
IIJIOCKOCTEM.
PackpamBanue
MOCTPOEHHBIX CEYEHU
pa3HBIMH LIBETaMU

12

N3o0paxenue ceueHMit
MUpaMHIbl, KyOa u
MPU3MBI, KOTOPBIE
IPOXOJAT Yepe3 ux péopa.
N3o0pakenue
MePECEUYCHUS MOTyICHHBIX
IIJIOCKOCTEMN.




PackpammBanue
IIOCTPOCHHBIX CEYECHHUN
pa3HBIMU LIBETAMU

13

N3o0paxkenue ceueHmit
MUpaMUJIbl, Kyoa u
MIPU3MBI, KOTOPBIE
MIPOXOJAT uepe3 ux peopa.
N3obpaxenue
nepecedeHus MoJIyYeHHBIX
IIJIOCKOCTEM.
PackpamBanue
MMOCTPOCHHBIX CEUCHHIA
pa3HBIMU IIBETaMHU

14

MeTox cinenoB s
MOCTPOEHUS CEUCHUH

15

Meron cnenoB mist
MOCTPOEHUS CEUCHUH.
CaolicTBa nepeceyeHuit
MPSAMBIX U IJIOCKOCTEN

16

Meton cinenoB Uit
MOCTPOEHUS CEUCHUH.
CBolicTBa niepeceyeHuit
MPSIMBIX U MJIOCKOCTEHN

17

[Toctpoenue ceuenuii B
nupamuzie, Kyoe 1mo Tpém
TOYKaM Ha pEOpax.
Coznanne BHIHOCHBIX




qepTen(eﬁ " 3a11MCh I1aroB
IIOCTPOCHUA

18

[Toctpoenue ceuenuii B
nupamMuie, Kyoe mo Tpém
TOYKaM Ha pEOpax.
Coznanne BHIHOCHBIX
YyepTekell U 3aluch 11aros
MOCTPOCHHUS

19

ITocTpoenue ceueHuii B
nupamuse, Kyoe 1mno Tpém
TOYKaM Ha pEOpax.
Coznanne BBIHOCHBIX
YEpTE)KEH U 3aMKCh I1aroB
IIOCTPOCHUS

20

[TocTpoenue ceueHuii B
nupamujie, Kyoe 1o Tpém
TOYKaM Ha pEOpax.
Co31adue BBIHOCHEIX
YEpTE)KEH U 3alKCh I1aroB
MIOCTPOEHHUS

21

IToBTOpEeHHE
mianuMerpun: Teopema o
IIPONOPLUOHAIBHBIX
orpe3kax. [Togobue
TPEYrOJIBHUKOB

22

[ToBTOpEeHME
wianuMetpun: Teopema




Menenas. PacyeTs! B
CEUYECHMIX Ha BRIHOCHBIX
yeprexax. Mcropus
pa3BUTHS TIIAHUMETPHUH U
CTEpEOMETPUH

23

KonTponbhas pabota
" AKCHOMBI CTEPEOMETPUH.
Ceuenus"

24

B3aumnoe pacnionoxenue
IPSIMBIX B IIPOCTPAHCTBE.
CkpenBatroniecs
npsmele. [Ipusnaku
CKpELIMBAOIINAXCS
npsaMmbIx. [lapamiensHbie
IIPsIMBIE B IPOCTPAHCTBE

25

Teopema o CylecTBOBaHUU
Y €IMHCTBEHHOCTH TIPSMOit
MapayieIbHON JaHHOU
MPSAAMOM, MPOXOIAIIEN
yepe3 TOUKY ITPOCTPAHCTBA
U HE JIe)KaILEH Ha TaHHOU
npsMoin. Jlemma o
MepECEUCHU U
MapajuieIbHbIX MPSMBIX
IJTOCKOCTBIO

26

[TapamiensHOCTB Tpex
npsMbIX. Teopema o TpEx




NapajieIbHbIX MPSMBIX.
Teopema o
CKPELIMBAIOIINXCS MTPSMBIX

27

[TapannensHoe
MPOEKTUPOBAHHUE.
OcHOBHBIE CBOICTBA
napauienabHOTO
MPOEKTUPOBAHMSI.
N3o0pakeHne pasHbIX
¢buryp B mapauiebHON
MIPOEKLIUU

28

enTpanpHas npoeKkuus.
VYo ¢ COHanpaBIEHHBIMA
CTOPOHAMU. YTOJI MEXIY
IPSIMBIMU

29

3ajauy Ha I0KA3aTeIbCTBO
U HCCIIEIOBaHUE,
CBSI3aHHBIE C
paCHOJ'IO)KeHHCM HpﬂMI)IX B
MIPOCTPAHCTBE

30

[TonsATHA: MapauIeIbHOCTD
IIPSIMOY U TUIOCKOCTH B
npoctpanctse. [Ipusnax
NapaJUIEIbHOCTH MIPSIMOU U
miockoctd. CBoiicTBa
NapaJuIEIbHOCTH NPSAMOU U
IJIOCKOCTH




31

I'eomerpuueckue 3amaun Ha
BBIYMCIICHHE U
JI0Ka3aTeJIbCTBO,
CBSI3aHHEIE C
MAPAITIETBHOCTHIO TIPSMBIX
M TIOCKOCTEH B
MPOCTPAHCTBE

32

[Toctpoenue ceuenus,
IIPOXOAAILETO Yepes
JAHHYIO MPSIMYIO Ha
YEepTEkKEe U NMapaJIEIbHOTO
apyroi npsmou. Pacuér
OTHOLUEHUN

33

[TapannensHast npoekuus,
MIPUMEHEHHE IS
MIOCTPOCHHUS CEUCHUI KyOa
U napasuiesenunea.
CaoiicTBa
napajiejenuneaa u
TIPU3MBI

34

[TapanienbHble IOCKOCTH.
[Ipu3Haku napainenbHOCTH
JIBYX IIJIOCKOCTEM

35

Teopema o
NapaieTbHOCTH U
€IMHCTBEHHOCTH
IUIOCKOCTH, MPOXOASIIEN




yepe3 TOUKY, He
MIPUHAIICKAITYIO TAaHHOU
IUIOCKOCTH U CJICJACTBUS U3
HeE

36

CBoiicTBa napaienbHbIX
IUIOCKOCTEH: O
MapajieIbHOCTH NPSIMBIX
repecevyeHus mpu
MepECeYCHUH IBYX
MapajuieIbHbIX IJIOCKOCTEH
TpeThe

37

CaolicTBa napamienbHbIX
IJIOCKOCTEH: 00 OTpe3Kax
NapajuieNIbHbIX IPSIMbIX,
3aKJIIOUEHHBIX MEXIY
HapajuleIbHBIMU
IJIOCKOCTSIMU; O
[IepECCYCHUH NPSAMOH ¢
JBYMsI TTapaJlJIeIbHBIMU
IJIOCKOCTSIMU

38

IToBTOpeHue: TeopemMa
[Tudaropa Ha mIockocT!

39

IToBTOpEHuUE:
TPUTOHOMETPHUS
IIPSIMOYTOJIBHOTO
TpEYTroJIbHUKA

40

CaoiicTBa Ky0a u




MIPSIMOYTOJIBHOTO
napasiesnenumnena

41

Brraucnenune mimH
OTPE3KOB B KyOe U
MPSIMOYTOJIBHOM

napasiesenumneie

42

[lepnieHqUKyISIPHOCTD
MPSAMON U TJIOCKOCTH.
IIpuznak
NepHEHIUKYISIPHOCTH
MPSIMOM M MJIOCKOCTH

43

[leprieHUKyYIAPHOCTD
IIPSIMON U TUIOCKOCTH.
IIpusnax
NEPIEHIUKYIISPHOCTH
IIPSIMOM U INIOCKOCTHU

44

Teopema o cyniecTtBoBaHUN
U €JUHCTBEHHOCTHU
NPAMOM, MPOXOASAIIEN
yepe3 TOUKY ITPOCTPAHCTBA
U NEPIEHANKYJISIPHOM K
IJIOCKOCTH

45

Ilnockoctu n
MEPIEHINKYIIAPHBIE UM
pr[MBIe B MHOFOFpaHHI/IKaX

46

Ilnockoctu n




NEPpNCHAUKYIIAPHBIC UM
IpsAMBIC B MHOT'OI'PaHHHUKAX

47

[TepneHpukymnsp u
HaksoHHas. [ToctpoeHue
NEPIEHIUKYIISApA U3 TOUKU
Ha MPSAMYIO

48

[lepnennukynsp u
HaksoHHas. [loctpoenue
MEePIEeHIUKYISIpa U3 TOUKU
Ha MPSMYIO

49

Teopema o Tpéx
MepIeHIuKYIsIpax (mpsmas
u oOpaTHas)

50

Teopema o Tpéx
HeprneHAnKyIpax (mpsmas
u obpaTHast)

51

Yron mexny
CKPEITUBAIOIIMMHUCS
MIPSIMBIMU

52

[Touck mepreHInKyIIPHBIX
HpS[MI)IX C IOMOIIIBO
TePIEHIUKYIISPHBIX
IIOCKOCTEH

53

OpToroHajibHOE
MIPOCKTUPOBAHUE

54

[TocTpoenue ceuennii kyoa,




MIPU3MBI, IPABUIIBHOU
MUPAMUBI C TIOMOIIBIO
OPTOrOHAJIBHOM ITPOEKLIMHU

55

[TocTpoenue ceuenunii kyoa,
MIPU3MBI, TPABUIILHOMN
MUPAMUJIBI C TOMOIIBIO
OpPTOTOHAEHOU MPOEKIIHH

56

Cummerpus B
MIPOCTPAHCTBE
OTHOCUTEJIBHO TIOCKOCTH.
[InockocTn cummeTpuil B
MHOT'OTPaHHUKAX

57

IIpuznak
NEPIEHIUKYIISIPHOCTH
IPSIMOM M TUIOCKOCTH KakK
CJIEICTBUE CUMMETPUHU

58

[IpaBunbHbIE
MHOIOrpaHHuKHU. Pacuér
pacCcTOAHUN OT TOYKH 10
IIJIOCKOCTH

59

IIpaBunbHbBIE
MHOIOrpaHHuKHU. Pacuér
pacCcTOAHUN OT TOYKH 10
IIJIOCKOCTH

60

CriocoObl OIyCTHTD
NEPIECHAUKYIIAPBI:




CUMMETpHUS1, CABUT TOUKU
0 TapajuIeIbHON IPsIMOM

61

CnBur 1o HemapauIeaIbHOU
MPSAMON, U3MEHEHHNE
paccTostHui

62

KonTponbhas pabora
"BzauMHoe pacrnonoxxeHue
NPSAMBIX U IJIOCKOCTEH B
npocTpaHcTBe"

63

[ToBTOpEHME: Yyroa MexIy
IPSIMBIMU Ha TUIOCKOCTH,
TPUTOHOMETPHUS B
IIPOU3BOJIBHOM
TPEYrOJIbHUKE, TEOpEMa
KOCHHYCOB

64

[ToBTOpEHME: Yroa MexXIy
CKPELIMBAIOIIUMHUCS
NPSIMBIMH B IPOCTPAHCTBE

65

I'eomeTpuueckue MeTo b
BBIUMCIICHHS YTIIa MEXTY
HpHMBIMI/I B
MHOT'OTPaHHUKAX

66

JIByrpaHHBIN yrOJI.
CBOICTBO JIMHENHBIX YIJIOB
JBYTPaHHOI'O yIiia

67

[leprienquKynsapHbIC




miockoctH. CBoMcTBa
B3aMHO
MEPIEHINKYIIIPHBIX
IIOCKOCTEH

68

IIpusnax
NEPIEHIUKYISPHOCTH
IIJIOCKOCTEM; TEOpEMa 0
IIPSIMOM IIEPECEUEHHUS IBYX
IIJIOCKOCTEN
MEPIEeHIUKYISIPHBIX
TPEThEN MIOCKOCTH

69

[IpssMoyTOnbHBIN
napajuiesienumnen; Kyo;
U3MEPEHMS], CBOMCTBA
IPSIMOYTOJIBHOTO
napajuiesienune1a

70

Teopema o nuaroHaiu
MPSIMOYTOJIBHOTO
napajuieJienuneaa u
CJIEICTBUE U3 HeE

71

CrepeomeTpuueckue u
MPUKJIAIHBIC 33]1a4H,
CBSI3aHHBIE CO B3aUMHBIM
PacIIOJIOKEHUEM MPSIMBIX U
TJIOCKOCTH

72

[ToBTOpEHMeE:
CKpEIIMBAOIINECs




NpsAMBIC, ITAPAJIICIIbHBIC
INIOCKOCTHU B CTAHAAPTHBIX
MHOTr'OrpaHHHUKax

73

[Tapa mapannenbHbIX
IJIOCKOCTEH Ha
CKPEIIHUBAIOIINXCS
MPSIMBIX, PACCTOSTHUE
MEXKITY
CKpELIUBAIOIINMUCS
MPSIMBIMU B TIPOCTHIX
CUTYalHsIX

74

PaccrostHuEe OT TOUKH 10O
TIJIOCKOCTH, PACCTOSTHUE OT
MPSAMOM J10 TTIOCKOCTH

75

Brruucnenue pacctosHun
MEKIY
CKpELIMBAIOIINMUCS
IPSIMBIMHU C TIOMOILBIO
MEPIEHANKYISIPHON
IJIOCKOCTH

76

Tpéxrpansslil yrou,
HEpaBEeHCTBA IS
TPEXTPaHHBIX YTJIOB.
Teopema ITudaropa,
TEOpPEMbI KOCHHYCOB U
CHHYCOB JJIsl TPEXTPAHHOTO

yria




77

DneMeHTHI chepuuecKoit
T€OMETPHUH: T€OIC3UNICCKIE
JIMHUAHN Ha 3eMiie

78

KontponbHas padota
"Yribl u paccrosiHus"

79

Cucremaru3anus 3HaHUH
"MHoOrorpaHHuK 1 €ro
3JE€MEHTHI"

80

IIupamua. Buabl
nupamul. [IpaBunbHas
UpaMuIa

81

[Ipusma. [Ipsamas u
HAKJIOHHAs [IPU3MBL.
[IpaBunbHas npusma

82

[Ipsimoit napaymenenunen,
MIPSIMOYTOJIbHBIN
napajuienenumnesn, Kyo

83

Brinykiisie
MHOI'OIpaHHUKH. Teopema
Ditnepa

84

Brinmykiisie
MHOI'OIpaHHUKHU. Teopema
Diinepa. [IpaBuiibHbIC U
IIOJIyTIPABUJIbHBIE
MHOI'OTPaHHUKH

85

KonTponbhas pabora




"MHororpaHHuKu"

[TonsiTue BekTOpa Ha

86 TUTOCKOCTH U B
MPOCTPAHCTBE

87 CymMa BEKTOpOB

88 Pa3nocTh BEeKTOpOB

89 [TpaBuio mapasmienenunena

90 YMHOXEHNE BEKTOpa Ha
YHCII0
Pasnoxenue BekTopa 1o

01 0a3ucy Tpéx BEKTOPOB, HE
JISKANINX B OJHOM
TUIOCKOCTH

92 CkansipHoe mpou3BeICHNE

93 Berauciienue yria Mexmy
BEKTOpaMH B IIPOCTPAHCTBE

94 [Ipocreiimue 3a1auu ¢
BEKTOpPaMHU

95 [Ipocreiimme 3anaum ¢
BEKTOpaMHU

96 [Ipocreiimne 3amaun ¢
BEKTOpaMH

97 [Ipocreiimne 3anauu ¢
BEKTOpaMHU

98 O00011eHE U




cucTeMaTHU3alus 3HaHUH

99 O60061eHue u ) L
CUCTeMAaTH3alusl 3HAaHUH

100 Hrorosas KOHTpoIbHAS 1
paborta

101 HroroBas KOHTpoONIbHAS 1
pabota

102 O6061eHue u ) L
cucTeMaTH3alys 3HaHUH

OBIIEE KOJIMYECTBO 102

YACOB I10 ITPOTPAMME




11 KIJACC

Ne
n/
n

Tema ypoka

KoaunuyecTBo yacoB

Bcero

KoHTpoJbHbIe
padoTbI

IIpakTHyeckue
padoThI

JlaTa
H3YYeHU S

DJIEeKTPOHHbIE
uugposbie
o0pa3oBarte/ibHbIE

pecypchl

IToBTOpEHME TEMBI
"KoopauHaTsl BEKTOpa Ha
IJIOCKOCTH U B
npocTtpaHncTae”

[ToBTOpEHME TEMBI
"CkansipHoe
MPOU3BEJICHUE BEKTOPOB"

[ToBTOpEHME TEMBI
"Brruncnenue yria
MEXy BEKTOpaMH B
npocTpaHcTee"

[ToBTOpEHME TEMBI
"YpaBHeHHE MPSIMOH,
MPOXOISIIEH Yepe3 1Be
TOYKH"

YpaBHEHHE TIOCKOCTH,
HOpMaJib, ypaBHECHHE
TJIOCKOCTH B OTPE3Kax

YpaBHEHHE TUIOCKOCTH,
HOpMaJib, ypaBHEHHUE




TINIOCKOCTHU B OTPE3KaX

BekropHoe
MIPOU3BEICHNE

JInneliHble HEPABEHCTBA,
JIMHENHOE
IIPOrpaMMHUpPOBaHUE

JInneniHbIe HEPABEHCTBA,
JTMHEWHOE
IIpOrpaMMHUpPOBaHUE

10

AHaTUTHYECKHE METOIBI
pacdéra yria Mexay
MPSIMBIMU B
MHOTOTpaHHUKAaX

11

AHaTUTUYECKHE METOIBI
pacdéra yria Mexay
IUIOCKOCTSIMH B
MHOTOTPaHHUKAX

12

dopMyna pacCTOsIHUSA OT
TOYKH /10 IJIOCKOCTH B
KOOpAMHATAX

13

Haxoxnenue paccrossHuit
OT TOYKH JI0 IIJIOCKOCTH B
KyOe

14

Haxoxnenue paccrossHui
OT TOYKH J0 IIOCKOCTH B
MIPaBUJILHON MUPAMMUJIE




15

KonTponbnas pabota
" AHaIUTHYECKas
reomerpus”

16

Ceuenus
MHOT'OTPaHHUKOB:
CTaHJApTHBIE
MHOT'OTPaHHUKH

17

Ceuenusa
MHOT'OTPaHHUKOB: METO]]
CIIEZIOB

18

Ceuenus
MHOT'OTPaHHUKOB:
CTaHJIapTHBIE TIJIOCKOCTH,
HCpCCC‘-IeHI/ISI HpSIMLIX nu
IIOCKOCTEH

19

HapanneanLIe MpAMbIC U
IIJIOCKOCTH:
apaJlsICJIbHBIC CCUCHUA

20

[TapannenbHble PAMBIE U
IJIOCKOCTH: PACUET
OTHOILIEHUI

21

HapanneanHe MIpsAMBIC U
TINIOCKOCTH: YTJIBI MCIKIY
CKpCIIUBAOIIUMHCS
IpsAMBIMHA

22

[leprienquKynsapHbIe




IIPSIMBIE U IUIOCKOCTH:
CTaHJIapTHHIE MTAPBI
NEePIEHIUKYIISAPHBIX
IIJIOCKOCTEN U MPSAMBIX,
CUMMETPUHU
MHOTI'OTPaHHUKOB

23

[lepnenukynspHble
IPSIMBbIE U TNIOCKOCTH:
TEOpEMA O TPEX
MEepIEeHIUKYIIIpax

24

[leprienauKynspHbIC
MPsSIMBIE U TNIOCKOCTH:
BBIYMCIICHUS JITUH B
MHOTOTpaHHHKaX

25

[ToBTOpenue: mionanu
MHOT'OYTOJIbHUKOB,
dhopmynel 17151 TUTOIAIEH,
COOOpaKEeHHSI TIOJTOOHS

26

IToBTOpenue: miomanu
MHOTOYTOJIbHUKOB,
(hOopMyJIBI IS TUTOTATCH,
COOOpaKEHHSI TIOJTOOMS

27

IToBTOpenue: miomanu
MHOTOYT'OJIbHUKOB,
(hOopMyIIBI IS TUTOTIATCH,
COOOpaKEeHHSI TIOJTOOMS




28

[Imomanu ceuennii
MHOT'OTPaHHUKOB:
IIJIOIAU IIOBEPXHOCTEH,
paspe3aHus Ha YacTH,
COOOpaXeHHsI MOA00MS

29

IInomanu ceuennii
MHOT'OTPaHHUKOB:
IIJIOIIAIU ITIOBEPXHOCTEH,
pa3pe3aHus Ha 4acTH,
COOOpaKeHHSI TIOJTOOMST

30

KonrtponsHas pabora
"[ToBTOpeHwue:
MHOTOTPaHHHUKH, CEYEHUS
MHOTOTpaHHHUKOB"

31

O0BéM Tema. O0beEM
MIPSAMOYTOJIBHOI'O
napajuiesienumne/ia

32

3anauu 00 yABOCHUU
Ky0a, 0 KBajparype Kyoa,
O TPUCEKIIUH yTIia

33

CrepeoMeTrpuueckue
3aJjauu, CBS3aHHBIE C
00BEMOM
MPSIMOYTOJTBHOTO
napaJuleenuneaa

34

[IpuknagHeie 3ama4u,




CBS3aHHBIC C
BBbIUHCIIEHUEM 00BEMA
IIPSIMOYTOJIBHOTO
napajuiesIenune1a

35

O0BEM npsiMOit TPU3MBI

36

CrepeomeTrpuueckue
3aJlauM, CBA3aHHbIE C
BBIYHCIICHHEM 00bEMOB
MPSMOU MPU3MBbI

37

[Ipuknagneie 3a1a4u,
CBSI3aHHBIE C 00HLEMOM
IIPSAMOY TIPU3MBI

38

Brruucienue 00EM0B
TEJI C TTOMOII[BIO
OIPEICIIEHHOTO
uHTerpana. O0bvEm
HAaKJIOHHOH MPU3MBI

39

Brruncienue 006M0B
TEJ C IIOMOIIBIO
OIPEICTIEHHOTO
unTerpana. O0bvEm
MUpaMU/IbI

40

dopmyna 06bEMa
nupamuzpl. OTHOLICHNE
00BEMOB MUPAMUJL C
OOLINM YIJIOM




41

dopmyna 00bEMa
nupamuzpl. OTHOIICHNE
00BEMOB MUPaAMUJL C
OOLINM YIJIOM

42

CrepeomeTrpuueckue
3aJ1a4yM, CBSI3aHHbBIC C
00BEMaMH HAKIIOHHOH
MIPU3MBI

43

CrepeoMeTrpuueckue
3aJ1a4M, CBA3aHHbIE C
00bEMaMu MUPaMU/IbI

44

[IpuknanHeie 3a1a4u M0
teme "O0bEMBI TEN",
CBSI3aHHBIE C 00BEMOM
HAaKJIOHHOM NPU3MBI

45

[IpuknanHeie 3a1a4u M0
teme "OOBEMEI TeT",
CBSI3aHHBIE C 00BEMOM
MTUPAMH/TBI

46

[IpumeHneHne 0ObEMOB.
Brruucnenue paccrosHus
J10 IUIOCKOCTHU

47

KonTponbaas pabota
"O0BEM MHOTOTpaHHUKA'

1

48

Hunueapuyeckas
IIOBEPXHOCTB,




oOpa3yromiue
[HTHHIPUYECKON
IIOBEPXHOCTHU

49

Humuaap. [psmoit
KPYTrOBOW LIUJTUHAP.
[Tnomaap moBepxXHOCTH
HWIHH]IpA

50

Konnueckas
MOBEPXHOCTH,
o0pa3yroIire KOHUNIeCKOH
noBepxHocTu. Konyc

o1

Ceuenue koHyca
IJIOCKOCTBIO,
NapajuIeIbHOM IIOCKOCTU
OCHOBaHUs

52

VY ceu€HHBIN KOHYC.
N300pakeHre KOHYCOB U
YCEUEHHBIX KOHYCOB

53

ITmomanes OOKOBOI
MMOBEPXHOCTHU U MOJTHOU
MMOBEPXHOCTH KOHYCa

54

ITmomane OOKOBOM
MMOBEPXHOCTH U TIOJTHOU
MOBEPXHOCTH KOHYCa

55

CrepeomeTrpuueckue
3a7a4M Ha




JI0KA3aTEIbCTBO U
BBIYUCIICHHE,
IIOCTPOEHUEM CEYEHUN
LUIWHApPA, KOHyCa

56

CrepeomeTrpuueckue
3aJjauy Ha
JI0Ka3aTeNbCTBO U
BBIYMCJICHHUC,
IIOCTPOEHUEM CEYEHUN
LWINHIpA, KOHyCa

57

HpI/IKHaI[HBIe 3aJa4u,
CBA3aHHBIC C MUJIMHAPOM

58

[Ipuknagneie 3a1a4w,
CBSI3aHHBIE C LIMJIMHPOM

59

Cdepa u map

60

[lepeceuenue chepsl u
miapa ¢ MmIOCKOCTBIO.
Kacanwue mrapa u cdepsr
IUIOCKOCTHIO. Bug n
H300paKCHHE MIapa

61

[lepeceuenue chepsl u
mapa ¢ MIOCKOCTHIO.
Kacanue mapa u cepsr
IUIOCKOCTBI0. Bua n
n300pakeHue mapa

62

VYpaBHenue chepsl.




[Tnomans chepsr u e€
qacTel

63

Cummertpust chepsl u
mapa

64

CrepeomeTpuueckue
3aJauu Ha
JI0Ka3aTebCTBO U
BBIUMCIICHUE, CBS3aHHBIC
co cepoii u mapom,
MMOCTPOCHUEM UX CEUCHHIA
TJIOCKOCTBIO

65

CrepeomeTpuueckue
3a/lauM Ha
JI0Ka3aTeNbCTBO U
BBIYMCIJICHUC, CBA3aHHBIC
co cthepoii u mapom,
MMOCTPOEHUEM UX CEUCHUH
IJIOCKOCTBIO

66

[IpuknagHeie 3a1a4u,
CBsI3aHHBIE cO chepoit u
uapom

67

[ToBTOpEHuUE:
OKPYXHOCTh Ha
IINIOCKOCTHU, BBIYUCIICHUA
B OKPY>KHOCTH,
CTaHAApTHBIE TI0T00US




68

Paziauunbie KOM6I/IHaI_[I/II/I
TCJI BpalllCHUA U
MHOTI'OrpaHHUKOB

69

3amaun 1o TeMe "Tena u
MIOBEPXHOCTH BpaleHus"

70

3agaun o reme "Tena u
MOBEPXHOCTH BpamieHus"

71

KonrtponsHas pabora
"Tena u NOBEPXHOCTH
BpaieHus"

72

O0BéM IUIHHIIpA.
Teopema 06 006BEMeE
HPSIMOTO IIMINHIPA

73

Brruncnenne o066M0B
TEJ ¢ TTIOMOTIBIO
ONpPeACIEHHOTO
unTerpana. O6béM
KOHYyca

74

[Tnomanu 60koBOM U
MOJHON MOBEPXHOCTHU
KOHyca

75

CrepeoMeTrpuueckue
3a7a4M, CBI3aHHBIE C
BBIYHCIICHUEM 00BEMOB
LIWINHIpA, KOHyCca

76

[TpuknagHele 3a1a4u 1Mo




teMme "OOBEMBI U
TUIOIIAIA TTIOBEPXHOCTEH

TCII

77

O0BEM 1I1apa u MapoBOTO
cektopa. Teopema 06
o0béme mapa. [lnomanp
cdepsl.
CrepeoMeTrpuueckue
3a71a4u, CBSI3aHHBIE C
BBIYHCIICHHEM 00bEMOB
rapa, IapoBoro
CErMEHTa U IIapOBOTO
CEeKTOpa

78

[IpukiiagHele 3aga4m no
teme "OOBEMEI Te",
CBsI3aHHBIE C 00BEMOM
nrapa v Iiomaabio
cdepsl. COOTHOIIEHUS
MEX/Ty TUTOIIAIMHU
IMOBEPXHOCTEN U
00BEMaMU TOJOOHBIX TEI

79

[Tono6ubIe Tena B
MPOCTPAHCTBE.
N3menenue o0béMa npu
oA00uH.
CrepeomeTpuyeckune
3aJlauM, CBA3aHHbIE C




BBIYHCIEHUEM 00BEMOB
TEJ ¥ IJIoNIaaei
IIOBEPXHOCTEN

80

KontponbHas padota
"[Inomanu noBepxHOCTH
1 00BEMBI KPYTIIBIX TEN"

81

JIBu>KEeHMS IPOCTPAHCTBA.
OTobpaxeHusl.
JIBUKEeHHS U PaBEHCTBO
¢uryp. OGmue cBoiicTBa
JIBUKSHUN

82

Bunwl nBukenuii:
napasuiebHbIN IEPEeHOC,
LIEHTPAJIbHAs! CAMMETPUS,
3€pKajJbHAsl CHMMETPUS,
IIOBOPOT BOKPYT MPSIMOM

83

[TpeobpazoBanmst
nono6us. [psimas u
cdepa Diinepa

84

I'eomerpuueckue 3anaun
Ha [IPUMEHEHUE
JBHYKEHUS

85

KonrtponsHas padora
"BekTopsl B
pocTpaHcTae”

86

O06o0maromiee




noBropenue 11 nonsTuii
1 METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMATH3AL
3HAHUM:
"[TapannenbHOCTH
MPSAMBIX U MJIOCKOCTEN B
npocTtpaHncTae"

87

O06o0maromee
noBropenue 11 monsTuit
U METOJIOB Kypca
reomerpun 10-11
KJIaCCOB, CUCTEMAaTU3aLUs
3HaHui: "BekTopsl B
npocTpaHcTae”

88

Oo6o61aromiee
noBtopenue 11 monsaTuit
U METOJOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMaTH3aLHs
3HaHui: "BekTopsl B
npocTtpaHncTae"

89

Ob6o06maromee
noBTopenue 11 monsTHit
Y METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMATH3AII




3HaHuii: "OobeM
MHOTOTpaHHUKA"

90

O6o61maromee
noBtopenue 11 monsaTuit
1 METOJIOB Kypca
reometpun 10-11
KJIACCOB, CUCTEMATH3AIU
3Hanuii: "OobeM
MHOIOTpaHHHKA"

91

Ob6o06maroree
noBTropenue 11 nonsTuit
Y METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMAaTU3aIUs
sgagui: "Ilmomaan
MOBEPXHOCTU U 00BEMBI
KpyIribixX Ten"

92

Ob6o61maromee
noBropenue 11 monsaTuit
1 METOJIOB Kypca
reomerpun 10-11
KJIaCCOB, CUCTEMAaTU3aIUs
3Hanuit: "Ilnomanu
MMOBEPXHOCTU U 00BEMBI
KpyIJibIX Ten"

93

Hrtorosast KOHTpOJIbHAS
pabota




94

HroroBast KOHTpONbHAS
pabora

95

[ToBTOpEeHuEe, 060061IEHNE
U CUCTeMaTu3alus
3HAHUU

96

Hcropus passurtns
CTEPEOMETPUH KAK HAYKU
" €€ POJIb B Pa3BUTUHU
COBPEMEHHBIX
WHXEHEPHBIX U
KOMIIBIOTEPHBIX
TE€XHOJIOTHUI

97

Hcropus pa3Butus
CTEPEOMETPUU KAK HAYKU
U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX
MHXEHEPHBIX U
KOMITBIOTEPHBIX
TE€XHOJIOTHI

98

Hcropus passurtns
CTEpPEOMETPUH KaK HAyKH
U €€ poJIb B Pa3BUTUHU
COBPEMEHHBIX
VMHXCHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTU

99

Uctopus pa3BuTus




CTEPEOMETPUN KaK HAyKU
U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX
WHKCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHI

100

Ucropus pa3Butus
CTEPEOMETPHUU KaK HAYKH
U €€ poJib B pa3BUTHHU
COBPEMEHHBIX
WH)XEHEPHBIX U
KOMITbIOTEPHBIX
TEXHOJIOT UM

101

Hcropus passurus
CTEPEOMETPHUH KaK HAyKH
U €€ poJIb B Pa3BUTUHU
COBPEMEHHBIX
VUHXECHEPHBIX U
KOMITIBIOTEPHBIX
TEXHOJIOTUI

102

Ucropus pa3Butus
CTEPEOMETPHUH KAK HAYKU
U €€ poJb B Pa3BUTUHU
COBPEMEHHBIX
WHXXEHEPHBIX U
KOMITHIOTEPHBIX
TEXHOJIOT U




OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 102







YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1I YYHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
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