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HOACHUTEJIBHAS 3AIIMCKA

['eoMeTpus sBIsIETCS OMHUM M3 0a30BBIX KYPCOB HA YPOBHE CPEIHETO OOIIETO
oOpa3oBaHus, TaK KaK OO0ECIEeUYMBACT BO3MOXKHOCTh M3YYCHUS JTUCIMIUIMH
€CTECTBEHHO-HAYYHOW HAIPABIECHHOCTH M TMPEAMETOB T'YMaHHTApHOTO ITUKJIA.
[TockoBKY JTOTHYECKOE MBITIUICHHE, (POPMHUPYEMOE TTPH U3YyUECHUN 00yJarOIIIUMHUCS
MOHATUHHBIX OCHOB TEOMETPHH, TPH J0KA3aTEIbCTBE TEOPEM W TIOCTPOCHHH
IIEMTOYKH JIOTUYECKHUX YTBEPIKIACHUHN MPU PEIICHUHA TCOMETPUICCKUX 32129, YMCHHE
BBIIBUTaTh W OINPOBEPraTh THIIOTE3bl HETOCPEACTBEHHO HCIIONB3YIOTCS TIPH
pEIICHNUH 3a7a4 €CTECTBEHHO-HAYYHOTO ITUKJIA, B YaCTHOCTH (DHU3UYECCKUX 3a]1a4.

Llens ocBOeHUS MporpaMMbl yueOHOTO Kypca «I'eoMeTpus» Ha yriryOoJIEHHOM
YPOBHE — Pa3BUTHE HHIUBHUIYATBHBIX CTIOCOOHOCTEH 00YJarONIUXCs MPU U3YUCHUH
IrCOMETPUHU, KaK COCTABJIAIONICH TpeaMEeTHOH oOnact «MaTtemaTuka W
nH(pOpMaTHKa» Yepe3 o0ecreueHue BO3MOKHOCTH MTPUOOPETEHUS U UCTIOIb30BAHHMS
0oJsiee TIIyOOKMX TeOMETPUYCCKUX 3HAHUW U JICHCTBUM, CIICIIM(PUIHBIX TCOMETPHH,
¥ HEOOXOIMMBIX JIJIST YCTICIITHOTO MPOPECCHOHAIEHOTO 00pa30BaHMs, CBI3aHHOTO C
MCIOJIb30BAHUEM MAaTEMATHUKH.

[TpropuTeTHRIMM 3ajlayaMu Kypca T€OMETPUM Ha YIIIYOJIEHHOM YPOBHE,
PACHIUPSIOIMINMH U YCHIMBAIOIINMHU Kypc 0a30BOT0 YPOBHS, SIBISIOTCS:

pacuIMpeHue MpeCcTaBICHUs] 0 TEOMETPUHM KaK YaCTH MHUPOBOUW KYJIBTYpPHI H
dbopMupoBaHUE OCO3HAHMS B3aUMOCBSI3U T€OMETPUHU C OKPYKAIOIIUM MUPOM;

dbopMupoBaHue MPEICTABICHUS O TNPOCTPAHCTBEHHBIX (GUTypax Kak o
BOKHCHUIINX MaTeMATHYCCKUX MOJCIAX, IMO3BOJISIIONIUX OMHUCHIBATH U H3YydaTh
pasHbIC ABJICHUS OKPY’KAIOIIETO MUPA, 3HAHUE MTOHATUHHOTO arllaparta 1mo pas3aeity
«CrepeomeTpus» yueOHOIo Kypca reOMeTpHUH;

dbopmupoBaHue YMEHUS BJIQJIETH OCHOBHBIMH ITOHSATHSAMH 0
IIPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOWCTBAMH, 3HAHHE TEOPEM,
dbopMynT W yMEHHE HX NPUMEHSATHh, YMCHHS JTOKa3bIBaTh TEOPEMBbI M HAXOJUTh
HECTaHIapTHHIC CITOCOOBI PEIICHUS 3a1aY;

dbopMupoBaHuEe YMEHHUS paclioO3HAaBaTh Ha YEPTEKaX, MOACISIX U B PealbHOM
MHpE MHOTOTPaHHHUKM M Teja BpalleHUs, KOHCTPYHUPOBATh T'€OMETPUUYECKHUE
MOJICIIN;

dbopMupoBaHUE TMOHUMAHHUS BO3MOXKHOCTH AKCHOMATHYECKOTO ITOCTPOCHUS
MaTeMaTHYeCKUX TEeOpui, (PopMHpOBaHHE IOHHMAHUS POJTM AKCHOMATHUKH IIPH
MIPOBEJICHUY PACCYKICHUM;

dbopMupoBaHUE yYMEHHS BIQJCTh METOJAAMHU JOKa3aTEIbCTB M aJTOPUTMOB
pelieHus, yMEHUS UX TPUMCHSITh, IIPOBOIUTH JOKa3aTEIbHbIC PACCYKICHHS B X0/
pelIeHns CTePEOMETPUYCCKUX 3aJlad M 3aJad C MPAKTHYCCKUM COACPKaHUEM,
dbopMupOBaHUE TPEACTABICHUS O HEOOXOIUMOCTH  JOKAa3aTeIbCTB  IIPH



000CHOBaHMHM MaTEMATUICCKUX YTBEPKIACHUN U POJIM aKCHOMATHUKH B TTPOBEICHHUH
JIEAYKTUBHBIX PACCYXKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIJICKTYAIBHBIX M  TBOPYECKHUX
CrOCOOHOCTEM 00yYaroImMXCs, MO3HABATEILHON aKTUBHOCTH, UCCIIEIOBATEIbCKUX
YMEHHH, KpUTHIHOCTH MBIIUICHUS, HHTEpECca K N3yUYCHUIO T€OMETPHH;

dopmupoBanue (YHKIIMOHATHLHOW TPaAaMOTHOCTH, PEJICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HABaTh IMPOSIBICHUS TEOMETPUYCCKUX TOHSITHH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HEHHBIX CUTYallUSIX W MPU U3YYCHUH JIPYTUX
y4eOHBIX  TIPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEM M  3aKOHOMEPHOCTEH,
MOJCIUPOBAHUS PEAIbHBIX CHUTYyallud, HCCICAOBAHUS TOCTPOCHHBIX MOJEINEH,
WHTEPIIPETAIIUN TTOJTYICHHBIX PE3yJIbTaTOB.

OCHOBHBIMH COJICpXKATEIBHBIMKM JTUHUSAMU y4eOHOTO Kypca «l'eomeTpus» B
10-11 «xmaccax sBusitoTcsi:  «lIpssMble ¥ TIJIOCKOCTH B MPOCTPAHCTBE,
«MHororpanaukny, «Tema BpameHus», «BekTopel #  KOOpPAWMHATHI B
IPOCTPAHCTBEY, «J|BIKEHUS B POCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
HOHSTHSIMUY, PEICBAaHTHBIMH IT'€OMETPUN Ha yTiyOJaéHHOM ypoBHE oOydueHus B 10—
11 xmaccax, OTHOCHUTCS KO BCEM COJCP)KATEIbHBIM JIMHUAM y4eOHOro Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHMM  pachpelessieTcss He  TOJBKO  TI0
coJiep KaTesIbHbIM JIMHUSIM, HO U 110 rogam oOyueHus. Coaep)kanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil pabodeil
IPOrpaMMBbl, PACTPENEIEHHBIM O ToJaM OOY4YeHUs, CTPYKTYPHUPOBAHO TaKUM
00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, IIPUHITUITHAILHBIM BOIIpOCaM 00ydJaromuecs
oOpamaJiucb  HEOJHOKPATHO. OTO  TMO3BOJIAET OPraHU30BaTh  OBJIAJICHHE
Tr€OMETPUUYECCKUMU MOHSATUSMH U HABBIKAMU TMOCIIEIOBATENIBHO U MOCTYIATEIBHO, C
cOOJII0/IEHNEM TPUHIINAIA TIPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKHUX MPECTABICHUN 00YyJaronIuXcsl, paclIupsst U yriayossis
e€, o0pa3ys MpOYHbIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU Ha YIITyOJIEHHOM YPOBHE MO3BOJISECT:

co3gath ycnmoBus qns  guddepeHnnanuu  O0ydeHHUs,  MOCTPOCHUS
WHIUBUIYAbHBIX  00pa3oBaTEBHBIX MpoOrpamMMm, O0OecneunuTh yriayOn€HHOoe
M3y4YeHHE T€OMETPHUH KaK COCTaBIsIoNIEH yueOHoTo mpenmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIOIIUXCS K TMPOJODKCHUIO HW3YYCHUS MaTEMaTUKH C
yaéToM BBIOOpa Oymymiel mpodeccuu, obecrnednBas MPEEMCTBEHHOCTh MEXKITY
o01uM 1 podeccruoHaIbHBIM 00pa30BaHUEM.

Ha wu3yuenme ydeOHOro kypca «l'eomerpus» Ha YriayOJE€HHOM YpOBHE
otBoauTcs 204 ygaca: B 10 kimacce — 102 yaca (2 yaca B Hefe0 OHJIalH U | yac B
Henemo oduaiin), B 11 kmacce — 102 yaca (2 yaca B Hemeno OHJAWH U 1 4Jac B
Heneno odJiaiin).



COIAEPKXAHHUE OBYYEHUA
10 KVIACC

IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

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

B3anMmHOE pacnonokeHue MpsSMBIX B IMPOCTPAHCTBE: IEpeCceKarolnecs,
napajuiejbHble U CKpelluBaromuecs npsiMmble. [IpU3HAKM CKpENIMBAIOIINXCS
npsiMbIX. [lapamiensHOCTh OPSIMBIX U TJIOCKOCTEN B IPOCTPAHCTBE: NapasliebHbIE
psIMbIE B IPOCTPAHCTBE, MAPAILICIBHOCTh TPEX NPAMBIX, NapPaICIIbHOCTD NPSIMOM
u 1iockoctu. [lapannenbHoe M IEHTpalibHOE MPOEKTHUPOBAaHUE, H300pakKeHHe
¢uryp. OcCHOBHBIE CBOMCTBa MapauIeIbHOIO MpoeKTHpoBaHus. M3o0pakeHue
buryp B mapamiesbHON MPOCKIMHU. YTJIBI C COHANPABIECHHBIMU CTOPOHAMHM, YTOJ
MEXy NpsIMBIMU B MpocTpaHcTBe. [lapaiyienbHOCTh TIIOCKOCTEH: NapasuiebHbIe
IJIOCKOCTH, CBOMCTBa napajuiesIbHbIX IJIOCKOCTEM. [Ipocreitine
NPOCTPAHCTBEHHbIE (PUTypbl Ha IJIOCKOCTH: TETpadlp, Mapajuielenunes,
NOCTPOEHUE CEUCHHI.

[lepneHAUKYISPHOCTD MPAMON M IUIOCKOCTH: NEPIEHAUKYJIIPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MPSMBIE MApPAJUIENbHBIE W NEPHEHAUKYISPHBIE K IUIOCKOCTH,
OPU3HAK TEPIEHANKYISIPHOCTH TMPSAMOW M IJIOCKOCTH, TEOpeMa O NpsIMOH
NEPIEHIUKYISPHON IJIOCKOCTH. OpToronanpHOE IPOEKTUPOBAHHUE.
[lepnieHaAUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSIHUE
OT TIPSIMOM IO TTOCKOCTH, MPOEKIUS GUTYPHI HA TUIOCKOCTh. [leprieHauKyIapHOCTh
IJIOCKOCTEU: MPU3HAK IEPIEHINKYJSIPHOCTH ABYX IUIOCKOCTEH. TeopeMa o TpEx
NEPHEHIUKYISAPaX.

Yriael B MPOCTPAHCTBE: YrOJl MEXIY NPSMOW U IUIOCKOCTBIO, ABYI'PAHHBIN
YIOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa MJIOCKUX YTII0B MHOTOTpaHHOTO yria. CBOMCTBA MJIOCKUX U JBYTPAHHBIX
YIJIOB TPEXTPAHHOIO yIiIa. TeopeMbl KOCHHYCOB U CUHYCOB JIJIs1 TPEXTPAHHOTO yIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHHuka. Ilpusma: n-yrosbHas
mpu3Ma, TpsiMasi ¥ HaKJIOHHAs TIPU3MBbI, OOKOBAs M MOJTHASI TIOBEPXHOCTH MPU3MBI.
[Tapannenenunen, npsAMOYTroJIbHBIM NapauIeIeIuNe ] U ero cBorMcTBa. Kparuaitmue
MyTH Ha TNOBEPXHOCTH MHOrorpanHuka. Teopema Oiinepa. I[IpocTpancTBeHHas
teopema Iludaropa. [lupamuaa: n-yrojibHas nupamua, IpaBuibHAs U yCEUEHHAs
nupamusibl. CBolicTBa péOep u OOKOBBIX TIpaHeill MPaBWIbHOM MUPaMUIBIL.
[IpaBunbHBIE MHOTOTPAHHUKH: IPAaBWIbHAS IpU3Ma W NpaBUWJIbHAS MHPAMUIA,



MpaBUJIbHAs TPEYTOJIbHASI TUPaMUa U IPaBUIIbHBINA TeTpasap, KyO. [IpeacraBienue
O IPaBUJIBHBIX MHOTOTPAHHUKAX: OKTAP, NOAEKAdAP U UKOCABIP.

Boluncnenue 5JI€MEHTOB MHOTOTPAHHHMKOB: pE&Opa, JAMAaroHaiau, YIJIbL.
[Inomaas OOKOBOM MOBEPXHOCTM M TIOJHON MOBEPXHOCTH MPSMON MPU3MBI,
II0LIAAb OCHOBAHMM, TeOpeMa 0 OOKOBOM MOBEPXHOCTH psiMOM ipu3Mbl. [ nomansb
OOKOBOM MMOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW NHPAMUJBI, TEOpeMa o
IJIOIIAAY YCEUYEHHON TUpaMUBL.

CummMmeTpuss B TOPOCTPAHCTBE. JIEMEHTBl CHUMMETPUM  INPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenuneaa, CUMMETPUS MPAaBUJIBHBIX IIPU3M, CUMMETPHUSA IPAaBUIbLHOMU
IAPAMUIBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTOpP, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHAIIPABIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
U BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKHX BEKTOPOB, YMHOXXEHHUE BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IToHaTHE KOMIUTaHApHBIE BEKTOPHI. [Ipu3HaKk KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pasIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAaHApHBIM  BekTopaM. [IpsAMoyroinbHas  cucremMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOpa. CBA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJAMHATaMU TOYEK. YTOJN Mexay Bekropamu. CKalsspHOE NPOU3BENCHHE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[loHATHA: UWIMHAPUYECKAsT IMOBEPXHOCTh, KOHHUYECKAash IMOBEPXHOCTH,
chepruueckas IOBEPXHOCTh, OOpasyroliue MoBepxHOcTedH. Tema BpalicHHS:
WIHHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzaumHoe pacnonoxkeHue cepsl
U TUTOCKOCTH, KacaTellbHasl IJIOCKOCTh K cdepe. M300pakeHne Ten BpallcHUsS Ha
iockocTH. Pa3Béprka mumuHIpa u konyca. CUMMeTpust ceps U mmapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
NPSIMOYTOJIGHOTO Mapaiesienuneaa 1 cueactsuss u3 He€. OO0bEM TpsMol U
HAKJIOHHOM TPW3MBI, IIWIMHIPA, MUPaMHIbl U KoHyca. OO0BEM mapa U mapoBOTO
CETMEHTA.

KomOuHammu Tenm BpamieHWs W MHOTOrpaHHHMKOB. [Ipu3ma, BrIWCaHHas B
WIMHIpP, OINWCaHHAas OKoJo IuMHApa. llepecedyeHne cdepbl w mmapa C
wiockocThio. Kacanme mrapa u chepsl miockocThio. [ToHSATHE MHOrOrpaHHHKA,



OMHMCAHHOTO OKOJO c(epbl, cdepbl, BIUCAHHON B MHOTOIPAaHHUK WA TEJO
BpalEHUS.

[Tnomanps MOBEPXHOCTH IUIMHApPA, KOHYCa, MIOMAaas chepsl u e€ vacTeil.
[Togobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIAACH MOBEPXHOCTEH
nonoOHeIx (uryp. IlpeobOpazoBanue mnogoOus, romoteTHs. Pemenue 3agad Ha
MJIOCKOCTHU € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHUnit MHOTOTPaHHUKOB U TEJI BPAIICHUS: CEUCHUS IIMINHAPA
(mapayiieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOHyca (TmapasuliesibHbIC
OCHOBAaHUIO U TPOXOJSLIUE Yepe3 BEPIINHY), CEUSHHs 1Iapa, METOIbl MOCTPOCHUS
CEUYCHMI: METOJ CJIEJIOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEepeHoca
CEeKYILIEeH MIOCKOCTH.

BekTopbl H KOOPAMHATHI B MPOCTPAHCTBE

BekTopsl B npocTpancTse. Onepaliuu HaJ, BeKTopaMu. BekTtopHoe yMHOKEHHE
BeKTOpoB. CBoiicTBa BEKTOPHOTO YMHOXeHHs. [IpsMoyronbHas cucrema
KoopauHAT B mpoctpaHcTBe. KoopauHatel BekTopa. PasnokeHue BekTopa IO
6a3ucy. KoopanHaTHO-BEKTOPHBIN METOJ] IPU PEIICHUH T€OMETPHUECKHUX 3a/1a4.

J{BHKeHUs] B IPOCTPAHCTBE

JIBwxenust npoctpancTtBa. OtoOpaxkeHus. [[BkeHHS UM paBEeHCTBO (UTYP.
OO6mue cBoiicTBa JABWKEHWH. Buasl JBWXKEHUH: TapaulelbHBIA TEPEHOC,
[IEHTpajbHAsl CUMMETPHS, 3€pKajbHAas CHUMMETPHS, IMOBOPOT BOKPYT MPSMOM.
[Ipeobpazosanus nomoodus. [Ipssmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJBbBTATHBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPUSl» (YIJIYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTb IPakKAAHCKOM MO3UIIMU 00YyYaIOIIEeTroCcsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUUCKOTO O0IIECTBA, IPEACTaBICHUE O MATEMAaTUUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUN, MPOLEIYD
TPXJIAHCKOTO  oOmiectBa  (BBIOOpHI, ONPOCHI W JPYroe), yYMEHHUE
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) maTpuoTH4YecKoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTh POCCHICKON TPAXKIAHCKON MICHTUYHOCTH, YBAXKCHHS K
IPOIIJIOMY M HACTOSIIIEMY POCCHUMCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHUE K
JOCTHKEHUSIM POCCHUMCKMX MAaTEMAaTHKOB M POCCUHUCKOM MaTeMaTHYECKOMN IIKOJIBI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUN B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHME JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, 3TUYECKOrO0 MOBEIEHHUS, CBA3AHHOIO C MPAKTUYECKUM
IPUMEHEHHEM TOCTUKEHUI HAYKU U IESITENBHOCTBIO YUEHOT 0, OCO3HAHUE JTUYHOTO
BKJIaJ]a B IOCTPOCHUE YCTONYHBOTO OYIYyIIEro;

4) 3cTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKJIIOYasl 3CTETUKY MAaTEMaTUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7a4, PEIICHUH, pacCyKIESHUH, BOCIPUUMUYHUBOCTH K
MaTeMaTU4YEeCKUM acleKTaM Pa3IuyHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocmUTaAHME:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHSAThH MaTeMaTH4YeCKWe 3HAHHUS B
HWHTEpecax 3JI0pOBOro M 6€30MacHOro o0pas3a KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3J0pPOBbIO (3I0POBOE THUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3HUECKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBO€e BoCIMTAHME:

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuHbIM  chepaM  MPOQPECCHOHATBHON  JCSTEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbIC IJIAHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTHYeCKoMy  OOpa3oBaHUIO U



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

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpPMUPOBAHHOCTh  AKOJOTHMUYECKOW KYJIbTYpbl, TOHUMAHHE BJIMSIHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOTHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapaKkTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM IS pelieHusl 3agad B 00JacTu
OKpY’Karolel cpenbl, IUIAHUPOBAHWE TIIOCTYNKOB W OILIEHKA HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKH U OOIIECTBEHHOM MPAKTUKU, TOHUMAHUE MaTEeMaTHIYECKON
HayKU Kak c(hepbl 4eJIOBEUECKOM e TEIbHOCTH, ITANOB €€ pa3BUTUS U 3HAUUMOCTH
JUISL Pa3BUTHS ITUBWIN3AIIUU, OBJIAJICHUE S3bIKOM MAaTEeMaTUKH M MaTEMaTUYeCKOM
KyJIbTYypOH KaK CPEJCTBOM MO3HAHUS MUPA, TOTOBHOCThH OCYIIECTBIISIT TPOCKTHYIO
U UCCJIEJIOBATEIBCKYIO JCATEILHOCTh HHINBUIYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/ibHBIC YHHBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHHA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEeJICIICHHsI TIOHSATUH, YCTAHABIMBATh CYIIIECTBEHHBIN MPU3HAK KiIaccU(UKAINH,
OCHOBaHHUSA 7151 0000IIEHNs U CPABHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIMPOBATH U  MPEeoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MATEMATUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTUBOPEUUS
B (akrTax, JaHHBIX, HAOIIOMEHUSIX U YTBEPXKACHUSX, MpEIaraTb KPUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUYN;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JAEAYKTHUBHBIX U
MHIYKTUBHBIX YMO3AKIIOUECHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSTENILHO J10Ka3aTeNIbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIMIO, TPUBOAUTH MMPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BBIOMpaTh cmocod pemeHus y4eOHOW 3amaud  (CpaBHUBATH HECKOJBKO
BApUAHTOB PELIEHHUS, BHIOUPATh Hanboiee MOAXOASIINI C YYETOM CaMOCTOSITENBHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



MCII0JIb30BaTh BOIPOCHl KakK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynHpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTHBOpPEUYHE,  MpoOJIeEMYy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MO3ULIMIO, MHEHHUE;

IPOBOAUTH CAMOCTOSTENLHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAaHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITETbHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pe3yjbTaTaM
OpOBENEHHOTO  HAOMIOJEHUs, KCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3UPOBATH BO3MOXKHOE pa3BUTHE TMIpollecca, a TaKKe BbIABUTATh
NPENOJIOKEHUS O €T0 Pa3BUTHU B HOBBIX YCIIOBUSIX.

Pab6ora ¢ undgopmaumeii:

BBISBJIATH AePUIUTH MHDOpPMAIUKU, TAaHHBIX, HEOOXOJUMBIX NJIsi OTBETa HA
BOMPOC U JJIs1 PEIICHUS 3a]1a4H;

BbIOMpaTh MHMOPMAIIMIO U3 UCTOYHUKOB PA3JIMYHBIX THUIIOB, aHATU3UPOBATH,
CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMALIUIO PA3TUYHBIX BUIOB U (hOpM
Ipe/ICTaBIICHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJACTABIATh €€ B pa3IMYHBIX (Popmax,
WLTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh nHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIE IelCTBUS

OO01menue:

BOCIIPUHUMATH U (OPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
IEIIMH OOIICHUS, ICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO TOUYKY 3PEHHUSI B YCTHBIX
W THUCbMEHHBIX TEKCTax, JaBaTh TMOSICHEHUS IO XOAYy PCIICHUs 3aJauH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yIbTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEMBI,
mpoOJIeMBl, peIIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITIOUCK
pEIIeHUs, COTMOCTABISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
auanaora, oOHApY)KMBATh Pa3IMYUe W CXOJCTBO IMO3UIIMHA, B KOPPEKTHOU (dopme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPUMEHTA, UCCIEIOBaHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4ETOM 3a1ad
MIPE3CHTAIMN 1 OCOOCHHOCTEH ayIUTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBIIATH IIJIaH, aJITOPUTM PEIICHUS 3a/1ayH, BBIOUPATh CIIOCO0 PEIICHHS ¢
YIETOM UMEIONTUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUI ¢ yYETOM HOBOW MH(OpMaALUU.

CaMOKOHTPOJIb, IMOIMOHAJIbHBII HHTEJLJIEKT:

BJIQJICTh ~ HAaBbIKAMU  IIO3HABAaTCIIBHOW  PEQUICKCMH  KaK  OCO3HAHUSA
COBEPIIAEMbIX JICUCTBHIA M MBICIIUTEIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJACTh
crocobaMu CaMOIIPOBEPKH, CAMOKOHTPOJIA TpoIlecca W pe3ylnbTaTa pelieHus
MaTeMaTHYECKOM 3a7a4u;

NPEIBHUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3aa4H,
BHOCHUTBH KOPPEKTHUBBI B JICATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JaHHBIX,
HaWJCHHBIX OMTUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yiIbTaTa IEIH U YCIOBHUAM, OOBSICHITH PUIUHBI
JTOCTIKEHUS WM HEJOCTYIKCHHS PE3yJbTAaTOB JEATEIHPHOCTH, HAXOIUTh OLIUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OITBITY.

CoBMecTHasI 1eSITEJIbHOCTD:

IOHMMATh M HCIIOJIh30BaTh MPEUMYIIECTBA KOMAHIHONH M HWHJIWBHIYyJIbHOU
paboThl MpU pEmICHWH YYeOHBIX 3ajad, MPUHUMATh IeJdb COBMECTHOM
JCATEIBPHOCTH, TUTAHHUPOBATh OPTaHU3AIMI0 COBMECTHOW pabOTHI, paclpecisTh
BUJIBI pabOT, TOTOBAPUBATHCS, 0OCYKIATh MPOIIECC U Pe3yabTaT paboThl, 00001IaTh
MHEHUS HECKOJIbKUX JIIO/IEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYyXaeHHs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBI» U UHBIE), BBIMOIHATH CBOIO YaCTh Pa0OThI U KOOPAUHUPOBATH
CBOM JICUCTBHUSI C IPYTUMU YIEHAMHU KOMAaH/Ibl, OLICHUBATh KA4€CTBO CBOETO BKJIA/1a
B OOmuMi TPOAYKT 1O KPUTEpHUsM, CHOPMYIMPOBAHHBIM  YYaCTHUKAMHU
B3aMOJICHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOyJaronuiics HayquTcs:

e CBOOOJTHO OIEPUPOBATH OCHOBHBIMH TIOHSITHSIMH CTEPEOMETPHUH TpPHU
pEIIeHNUH 337249 U MTPOBEICHUH MaTEeMAaTUUECKUX PACCYXKICHUH;

e TMPUMEHSITH aKCUOMBI CTEPEOMETPUU W CIEACTBHS M3 HUX IMPHU PEIICHUU
T€OMETPUIECKUX 3a/1a4;

e KIacCU(UIMPOBATH B3aMMHOE PACTIOJOKECHHE MPSMBIX B MPOCTPAHCTBE,
TUTOCKOCTEH B TPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B IPOCTPAHCTBE;

e CBOOOJHO OINEPUPOBATH TMOHATHSIMH, CBSI3AHHBIMA C yrjaMd B
POCTPAHCTBE: MEXIY MPSIMBIMH B TIPOCTPAHCTBE, MEXAY MPSIMON WU
TUIOCKOCTBIO;

e CBOOOJHO ONIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPaHHUKAMU;



e CBOOOJHO pacrHo3HaBaTh OCHOBHBIE BHUIbl MHOTOI'PAaHHUKOB (MpHU3Ma,
nupamMua, NpsMOYTOJIbHBIN Napajiesnenunen, Kyo);

e KjaccU(UUMPOBATH  MHOTOTPAHHUKH,  BBIOMpass  OCHOBaHUA IS
KJ1accu(puKaIuy;

e CBOOOJHO OMNEpPUPOBATH MOHATHUSIMH, CBSI3aHHBIMM C  CEYCHUEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

e BHITNIOJHATH napajuienabHoe, LEHTPAJIbHOE u OpPTOTOHAIBHOE
IPOEKTUPOBaHUE (PUTYP HA IIIOCKOCTh, BBITTOJIHATh U300pakeHus Guryp Ha
IUIOCKOCTH;

e CTPOUTH CEYEHUS MHOTOIPAHHMKOB PA3TUYHBIMU METOJAMH, BBITIOJHSTH
(BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYP:
BU/I CBEPXY, COOKY, CHHU3Y;

e BBIUKCIATH IUIOMIAJM  TOBEPXHOCTEM  MHOTOIPAaHHUKOB  (Mpu3Ma,
NUPaMH/Ia), TEOMETPUUECKUX TEJl C IpUMEHEHUEM (HOpMYIT;

e CBOOOJHO ONEPUPOBATH MOHITHSIMU: CUMMETPHUSI B MPOCTPAHCTBE, LIEHTP,
0Cb U IJIOCKOCTh CUMMETPHH, LIEHTP, OCh U TNIOCKOCTh CUMMETPUU (PUTYPBI;

e CBOOOJHO OINEpPUPOBATh MOHITHUSMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B MIPOCTPAHCTBE;

e BBINOJHATH JECUCTBUS HAJl BEKTOPAMU;

e pemaTh 3aJadyd Ha JIOKa3aTEeIIbCTBO MAaTEMAaTHUYECKUX OTHOUIEHUWA U
HAXOXKJICHHE T€OMETPUUECKUX BEJIMUYUH, TPUMEHSSI U3BECTHBIE METOIbI ITPU
pEUIeHNH MaTEeMaTUYECKUX 3a/1ad MOBBIIMIEHHOTO W BBICOKOTO YPOBHS
CJI0KHOCTH;

e IMPUMEHATh MPOCTEHIIME NPOrpaMMHBIE CpPEICTBA M  DJIEKTPOHHO-
KOMMYHHKAlIHOHHBIE CUCTEMBI IPU PEUIEHUH CTEPEOMETPUUYECKUX 3a/1aY;

e WU3BJIEKaTh, MPEOOPa30OBBIBATH W MHTEPIPETUPOBATH HHGOPMAIHIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
yepTexax U pUCyHKax;

e IPUMEHATH I[IOJYYEHHbIE 3HAHMS HA MPAKTHKE: CpaBHUBaTbh W
AHAIM3UPOBATh PEaJbHbIE CUTYallUH, IPUMEHATHh W3yYEHHBIE IOHATHUS B
npolecce IOKMCKa peIHIeHHs MaTeMaTHYecKu C(HOpMYIHpPOBAaHHOU
npoOsieMbl, MOJIEIMPOBATh pPEaJbHbIE CUTYallMd Ha S3bIKE TE€OMETpHH,
UCCIIEI0BAaTh MOCTPOEHHBIE MOJENIH C UCIOJIB30BAHHEM I€OMETPHUUYECKHUX
HNOHATUH U TEOpeM, ammapaTta aiareOpbl, pemaTbh MPaKTHUYECKHUe 3ajau,
CBSI3aHHBIE C HAXOXKJAECHUEM T€OMETPUUECKUX BEJIMUNH;

e UMETh MPEACTABICHHUS OO0 OCHOBHBIX 3Tallax Pa3BUTUS TNEOMETPHUM Kak
COCTaBHOM 4acTu (pyHJ1aMeHTa Pa3BUTHUS TEXHOJIOTHIA.

K xonmy 11 kiaacca oOyvaromuiicst HAy4UTCS:



CBOOOJHO ONEPUPOBATH MOHATUSMHU, CBSA3aHHBIMH C IMJIMHIPUYECKOM,
KOHMYECKOM U c(hepuyeckoil MOBEPXHOCTAMH, OOBSICHATH CIIOCOOBI
MOJTYYCHHUS;

OTIEPUPOBATH MOHATUSMHU, CBSI3aHHBIMH C TEJIaMU BpaIIEHUS: UIUHIPOM,
KOHYCOM, chepoit u mapom;

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

KJaccu(UIUPOBATh B3AMMHOE PacoioKeHue c(hephl U IMIIOCKOCTH;
BBIYHUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
00BEMBI U MIIOMIAIM TOBEPXHOCTEH MHOTOIPAHHUKOB W TENl BpAIEHUS,
reOMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYT;

CBOOOJTHO OIEPUPOBATH MOHATUAMHM, CBSI3AHHBIMU C KOMOMHALMSIMHU Tell
BpallleHUss U MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIUCAHHBIA B chepy
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpaIlCHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIAIsIMU TMOBEPXHOCTEN U 00BEMaMuU
I10JTOOHBIX TEI;

U300pakaTh H3ydaemble (QUTYPHI, BBINOIHATH (BBIHOCHBIE) TILUIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUI CBEpPXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATHL U MpeoOpa3oBbIBaTh HH(OpMAIUIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCYHKaX;

CBOOOTHO OMIEPUPOBATH MOHATUEM BEKTOP B MMPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKapTOBOU CHCTEME KOOPAMHAT;
peuaTh reOMETPUUECKHUE 3a/1a4U Ha BBIYMCIICHUE YTIIOB MEXIY MPSMBIMU U
IUIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B IIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPANMHATHOTO METO/1a MPU PELICHUU;
CBOOOJTHO OMEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUI;

BBITIONHATh M300paKCHHUs] MHOTOTPAHHUKOB M TN BpAIICHUS TPHU
NapajuleJIbHOM  NEPEHOCE, UEHTPAJIbHOM CHMMETPHUHM, 3€PKAJIbHON
CUMMETPUH, IPU TIOBOPOTE BOKPYT MPsIMOM, TpeoOpa3oBaHus moa00us;
CTPOUTH CEYEHUSI MHOTOIPAaHHUKOB U TEJl BpPAEHUS: CEYEHUs ILUIUHIpA
(mapanienbHO Y NEPHEeHAUKYISIPHO OCH), CEYEHUsI KOHYyca (MapasuielibHbIe
OCHOBaHHIO M MPOXOSAIINE YepPE3 BEPUINHY ), CEUEHUS 1I1apa;
UCII0JIB30BaTh METOJbl IOCTPOEHHUSI CEUEHUW: METOJ CIJIEIO0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEN TIOCKOCTH;



JIOKa3bIBATh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSTh TeOMETpUYecKre (AKThI sl PEUICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANONAralolluX HECKOJBKO IIArOB PEIICHUs, €CJIU YCIOBHS
IPUMEHEHHUS 3a/1aHbl B SIBHOW U HEABHOU dopme;

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

IIPUMEHSATH MPOrPaMMHBIE CPEACTBA U BJIEKTPOHHO-KOMMYHUKAIIMOHHbBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUYECKHUX 3a/1a4;

IIPUMEHSTH MTOJIYYEHHBIE 3HAHUS HA PAKTUKE: CPABHUBATh, AaHAJTU3UPOBATh
U OLICHWBAaTh PEAJbHBIC CUTYallUH, MPUMEHATb H3YUYCHHBIC TIOHATHSA,
TEOPEMBbI, CBOMCTBA B IIPOLIECCE IIOMCKA PELICHUA MATEMATUYECKU
chopMyJIUpPOBaHHOW MPOOJIEMBI, MOJEIUPOBATh peajbHbIC CUTyallud Ha
SI3bIKE TEOMETPHUH, UCCIIEA0BATH OCTPOCHHBIE MOJIENIN C UCTIOJIb30BAHUEM
TCOMETPUYECKUX TOHITHH M TEOopeM, ammapara aiareOpbl, pemniaTh
MPAKTUYECKUE 3aJauyM, CBA3aHHBICE C HAXOXKICHUEM TE€OMETPUUYECCKUX
BEJIMYMH;

UMEThb TPEJCTABICHUS OO0 OCHOBHBIX JTallaX Pa3BUTUS TCOMETPUHM Kak
COCTaBHOM YacTu (pyHIaMEHTa Pa3BUTHS TEXHOJOTHA.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KVIACC

Ne
n/n

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

BBeneHne B crepeoMeTpHIo

B3anMHOe€ pacnosiokeHue NpsiIMbIX B
MIPOCTPAHCTBE

[TapamienpHOCTE NPSMBIX U IJIOCKOCTEN B
MIPOCTPAHCTBE

[lepneHMKyYISIPHOCTD NPSAMBIX U
IJTIOCKOCTEMN B MPOCTPAHCTBE

VYTrasl U pacCTOSIHUS
MHororpaHHUKU
Bexkrtops! B mpocTpaHcTBE

[ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AIHS
3HAHUN

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

KoaunuyecTBo 4acoB

Bcero

23

6

25

16

12

102

KoHTpoabHbI
e padoThI

IIpakTuyecku
e paboThI

DJIeKTPOHHbIE
(uu¢posrwie)
o0pa3oBaTejibHbIE

pecypchbl



11 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

Ne i/t

AHanuTndeckas reoMeTpus

[ToBTOpEeHue, 0600IICHNE U
CHUCTEeMaTH3allns 3HAHUI

O06bEM MHOTOTpaHHUKA

Tena Bpamenus

[Tmomaau moBepXHOCTH U 0OBEMBI
KPYTJIBIX TEJ

JBrkeHust

[ToBTOpEeHuEe, 0600IICHNE 1
cUCcTeEMAaTu3alys 3SHaHUH

OBIIEE KOJIJMYECTBO YACOB I1O
I[TPOTPAMME

KoaunuyecTBo 4acoB

Bcero

15

15

17
24

9

5

17

102

KoHnTpoibHbI
e padoThI

IIpakTHYeckn
e padoThl

DJIeKTPOHHbIE
(uu¢posrIe)
o0pa3oBaTe/ibHbIE

pecypchbl



IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne

w/n Tema ypoka

OcHoBHbIE TpaBUJIa U300paKEeHUs HA
PHUCYHKE IJIOCKOCTH, MapajIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

[TonATHA cTepeomMeTpHuM: TOUKA, IpsMas,
IJTOCKOCTh, TPOCTPAHCTBO. OCHOBHBIE
MpaBUJIa U300pakKeHHsI Ha PUCYHKE
IIJIOCKOCTH, MapaJlJICJIbHBIX IIPAMBIX
(0Tpe3KoB), CepeIMHbI OTPE3Ka

[TonsiTHS: epeceKarouuecs MIOCKOCTH,
nepeceKarouecs npsiMasi ¥ mioCKOCTh;
MOJIYIPOCTPAHCTBO

[TonsiTHs: mepecekaronuecs MmIOCKOCTH,
NepeceKaroIuecs npsiMas ¥ mioCKOCTh;
MOJIYIPOCTPAHCTBO

MHororpaHHUKH, U300paKeHue
MPOCTEUIINX IPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIUX 00BEKTOB
MHororpaHHUKH, U300paKeHue
MIPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIUX 00BEKTOB

AKCHOMBI CTEPEOMETPUH U TIEPBbHIE
CJIE/ICTBHS U3 HUX

KoaunuyecTBo 4acoB

Bcero

KoHTpoabHbI
e padoThI

IIpakTuyecku
e paboThI

Jara
U3ydeHu
s

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbBI
e pecypchbl



10

11

12

13

14

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEJICTBMS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
cienctsus u3 Hux. CrocoOnl 3a1aHust
MPSIMBIX U IJIOCKOCTEH B IPOCTPAHCTBE.
O0603HaueHus PSMBIX U TIJIOCKOCTEH

N300paxkenue ceueHnit nupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOJIAT Yepe3 UX
pé6pa. N3obpaxenune nepeceueHust
MTOJTY4EHHBIX IUIOCKOCTEN. PackpammBanue
MTOCTPOCHHBIX CEYEHUI Pa3HbIMU LIBETaMU

N300paxkenue ceueHnit nupamuabl, Kyba u
IIPU3MBI, KOTOPBIE IIPOXOIAT YEepPE3 UX
pé6pa. N3o0paxeHnne nepeceueHust
MOJIYYCHHBIX IJIOCKOCTEH. PackpammBanue
MTOCTPOCHHBIX CEYEHUI Pa3HBIMU LIBETaMU

N3obpaxenne ceueHnit mupaMu b, Kyda u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 UX
pé6pa. N3ob0paxeHnune nepeceueHus
MOJTyYCHHBIX IUIOCKOCTEH. PackpamnBanue
MMOCTPOCHHBIX CEUCHHI Pa3HBIMU IIBETAMH

N300pakenue ceueHuil mupamMubl, Kyoa u
MIPU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 uxX
pé6pa. N3o0paxeHne nepeceueHus
MOJIy4YEHHBIX TUIOCKOCTel. PackpaniBanue
MOCTPOCHHBIX CEYCHUI Pa3HBIMH 1IBETaMU

Meton ciaenoB ajs MMOCTPOCHUSA CeYeHHI
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Mertoa cieoB Ui HOCTPOCHHS CEUCHHM.
CpoiicTBa nepecedeHnii MpsIMbIX U
IJIOCKOCTEN

Mertoa cieoB Uit OCTPOCHHS CEUCHHM.
CpoiicTBa epecedeHnii MpsIMbIX U
IJIOCKOCTER

[TocTpoenune ceuenuit B nmupamue, Kyoe
1o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YePTEKEH U 3aITHCh IIaroB
MMOCTPOCHUS

[TocTpoenune ceuenuii B nmupamue, Kyoe
o TpéM ToukaM Ha pébpax. Co3maHue
BBIHOCHBIX YePTEKEH M 3aITHCh IIaroB
MOCTPOCHHUS

[TocTpoenune ceuenuii B nmupamue, Kyoe
o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YEpPTEKEH U 3aIlKCh I1aroB
MOCTPOCHUS

[TocTpoenune ceuenuii B nmupamue, Kyoe
1o TpéM ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YEPTEKEN U 3aHUCh 11aroB
MIOCTPOEHUS

[ToBTOpenue mnanumetpuu: Teopema o
MIPOMOPLIUOHANBHBIX 0Tpe3kax. [logobue
TPEYTrOJIbHUKOB

[ToBTopenue mnanumerpun: Teopema
Menenas. Pacuersl B ceUeHUAX Ha
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BBIHOCHBIX YCPTCIKaAX. HCTOpI/ISI pa3BUTHUA
INIAaHUMETPUU U CTCPCOMCTPUHU

KonTponsHas padora "AKCHOMBI
crepeomerpun. Ceuenus"

B3anMHOe€ pacnoiokeHue npsiMbIX B
npocTtpaHcTBe. CKpeluBaromuecs
npsiMble. [Ipru3HaKku CKpemnBaromuxcs
npsMbIxX. [TapamiensHble TpsiMble B
MIPOCTPAHCTBE

TeopemMa o CylIeCTBOBAaHUU U
€MHCTBEHHOCTH TIPSIMO MapasuieIbHON
JTAHHOW MPSIMOM, TPOXOAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JISKAIIEH Ha TAHHOU
npsamoil. Jlemma o nepeceyeHun
MapajuIeIbHbIX MPSMBIX MIOCKOCTBIO

[TapannensHOCTH TpeX NpsMBIX. Teopema o
TpEX mapaienbHbIX NpsAMbIX. Teopema o
CKPEILUBAIOIIUXCS MPSMBIX

[TapannenbHoe MPOEKTHPOBAHUE.
OcHoBHBIE CBOMCTBA MapaIEILHOTO
npoektupoBanus. M300paxkeHne pa3HbIX
¢buryp B napamieabHONU TPOEKIUU

LenTpanbHas npoekuus. Yrou ¢
COHANpaBJICHHBIMU CTOPOHAMHU. YTOJI
MEXY IPAMBIMHU

3anaym Ha AOKA3aTeIbCTBO U
HCCIIEI0BaHUE, CBSA3aHHBIE C
PAaCIIOJIOKEHUEM IIPSAMBIX B IPOCTPAHCTBE
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[ToHATHA: mapaAIIENBHOCTD NPAMOKN U
IJIOCKOCTH B pocTpaHcTBe. [Ipu3Hak
HapajuIeIbBHOCTU IPSAMON U INIOCKOCTH.
CpoiicTBa napauIeaIbHOCTU IPSIMOM U
IUIOCKOCTH

I'eomeTrpuueckue 3a/1auy Ha BEIYMCICHUE U
JI0Ka3aTeNbCTBO, CBA3AHHBIE C
MapajuIeIbHOCTBIO MPSMBIX U TUIOCKOCTEN
B IIPOCTPAHCTBE

[TocTpoenune cedeHus, MPOXOISIIETO Yepes3
JTAHHYIO TIPSIMYIO HA YePTEkKe U
MapajyIeIbHOrOo APYrou npsimoit. Pacuér
OTHOIIIEHUI

[TapannensHas MpoeKIys, MPUMEHEHNE
JUTsl TIOCTPOEHUS CeYCHUH Ky0a 1
napasienenumnena. CBoncTBa
napajuieJienuIe/a ¥ Ipu3Mbl

HapannenLHHe IIJIOCKOCTH. HpI/I3HaKI/I
mapalyiCcJIbHOCTHU ABYX IUIOCKOCTEH

TeopeMa O MMapaJuICJIbHOCTH U
CAMHCTBCHHOCTH IINIOCKOCTH, HpOXO,I[HH.IGfI
4epe3 TOUKY, HC ITPUHAMJICIKATYIO HaHHOﬁ
MJIOCKOCTH U CIIEACTBUS U3 Heé

CpolicTBa napauleabHbIX INIOCKOCTEN: O
[apaJuIEIbHOCTH IPSAMBIX IIEPECEUCHUS
IIpU NIEPECEUECHUHU JIBYX ITapajlICIbHbBIX
IIJIOCKOCTEN TPEThEU
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CpoiicTBa napajuIeabHbIX INIOCKOCTEN: 00
OTPE3Kax MapaJlJICIbHBIX IMMPSAMBIX,
3aKIIFOYCHHBIX MEXKAY MapalIeIbHBIMU
IJIOCKOCTSIMU; O NTEPECEUEHUH NPAMOIL C
ABYMA ITapaJIJICIIbHBIMU ITIJIOCKOCTAMUA

[ToBTopenue: Teopema [ucdaropa na
TUIOCKOCTH

[ToBTOpEHUE: TPUTOHOMETPHS
MPSIMOYT'OJIBHOTO TPEYrOJIbHUKA

CpoiicTBa Ky0a U IpSIMOYT0JIbHOTO
napajuieJIenune1a

Boruncnenue aiamH oTpe3koB B KyOe U
MPSIMOYTOJIBHOM NapasulelICIUIIe e

[TepieHAMKYISAPHOCTD MPSAMOU 1
miockoctu. [Tpusnak
MEPIEeHIUKYIIPHOCTH MPSAMOU U
MJI0CKOCTH

[TeprieHAMKYISAPHOCTD MPSIMOU U
mwiockoctu. [Ipusnak
MEePIEeHIUKYIIPHOCTH MPSAMOU U
MJI0CKOCTH

Teopema o cyriecTBOBaHHU U
€AMHCTBEHHOCTH TIPSIMOM, MPOXOIAIICH
4yepe3 TOUKY IPOCTPAHCTBA U
MEePIEHIUKYISIPHON K TJIOCKOCTH

IInockocTtu n NEPNCHAUKYIISAPHBIC UM
MpsAMBIC B MHOTOTpaHHHUKAX
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[InockocTy U NEPIEHAUKYISPHBIE UM
IIpsIMbIE€ B MHOTOI'PAHHUKAX

[lepnenquKyIsip 1 HaKJIOHHAS.

[TocTpoenue neprneHuKyspa U3 TOYKH Ha

IPSAMYIO
[lepneHauKyIsip ¥ HAKJIOHHASL.

[TocTpoenue neprneHuKysipa U3 TOYKH Ha

MPSIMYTO
Teopema o TpEX nepHeHANKyIIpax
(npsimast u oOpatHast)
Teopema o0 TpEX nepneHANKYIIpax
(npsimast u oOpaTHast)

Yroa Mmexay CKpelBaroIuMUCS
MPSIMBIMU

[Torck meprneHIuKYISIPHBIX TPSIMBIX C
TTOMOTIIBIO TIEPTICHANKYIISIPHBIX
IJIOCKOCTEN

OpTtoroHanbHOE IPOEKTUPOBAHUE

[TocTpoenne ceueHuii Kyba, IpU3MBI,
MPaBUJILHON MUPAMUbI C TIOMOIIBIO
OpPTOTOHANILHOM MPOEKIINH

[TocTpoenue ceuenwuii Kyoa, MPU3MBIL,
MPaBUJIbHOM NUPaMUbl C TOMOULIbIO
OPTOTOHAJILHOM IIPOEKIINU

CI/IMMeTpI/IH B IIPOCTPAHCTBC

OTHOCHUTEIBHO INIOCKOCTH. I1mockocTn
CI/IMMeTpI/Iﬁ B MHOI'OTpaHHUKax
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[Ipu3Hak nepneHauKyIspHOCTH IPSIMOM U
IIJIOCKOCTH KaK CIIECTBUE CUMMETPUN

[IpaBuiibHBIE MHOTOTpAaHHUKU. Pacyér
pPacCTOSHUN OT TOYKHU J0 INIOCKOCTH

[IpaBuiIbHBIE MHOTOTpAaHHUKU. Pacyér
PacCTOSTHUN OT TOYKHU J0 INIOCKOCTH

CriocoObl ONYCTUTH HEPIEHAUKYISAPHI:
CUMMETpHS, CABUT TOUKH TIO
MapajuIeIbHON PAMOM

CrBur 1o HenapaJIeIbHOM MPAMOH,
W3MEHEHNE PACCTOSHUM

KonTponsnas pabora "B3aumHoe
pacIoJIOKEHHUE NPSIMBIX U IUNIOCKOCTEN B
npocrpanctae"

[ToBTOpEHUE: Yyroy Mex 1y NpSIMbIMH Ha
IUIOCKOCTH, TPUTOHOMETPHUS B
IIPOU3BOJIBHOM TPEYrOJIbHUKE, TEOpeMa
KOCHHYCOB

[ToBTOpEHUE: YrOJI MEXTY
CKPELIMBAIOIIUMUCS NPSIMBIMH B
IIPOCTPAHCTBE

I'eomeTprueckue MeTO/ bl BEIYUCICHHUS
yIj1a MeX]ly IpSMbIMH B MHOTOI'PaHHHKaX
JIByrpansbliii yroj. CBOMCTBO JIMHENHBIX
YIJI0B IBYTPaHHOIO yIjia

[lepnenukynsapHsle miaockoctu. CBoiicTBa

B3aMMHO MEPICHAUKYIISIPHBIX IUIOCKOCTEH
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[Ipu3Hak nepnesauKyIspHOCTH
IJIOCKOCTEH; TEOpEMa O IPSIMOU
IIepeceyeHms ABYX IIIOCKOCTEN
NIEPIEHIUKYIIIPHBIX TPEThEN IIIIOCKOCTH

[IpsimoyronbpHbIN Napauienenunesn; Kyo;
HU3MEPEHUS, CBOMCTBA IPSAMOYTOJILHOTO
napajuiesIenunena

Teopema 0 AuaroHany NpAMOYroabHOTO
napajuieJIenuIes1a v ClIeCTBUE U3 Heé

CrepeomMeTpruyeCcKe U PUKIIAIHbIE
3a7a4M, CBSI3aHHbIE CO B3aUMHBIM
PAacCIOJIOKEHUEM MIPSAMBIX U TIOCKOCTH

[ToBTOpEHUE: CKpeluBarouecs npsMble,
napasJiesIbHble IOCKOCTH B CTaHAAPTHBIX
MHOTOI'paHHHKaX

[Tapa mapannenbHbIX MJIOCKOCTEN Ha
CKPEILMBAIOIIUXCS MPSAMBIX, PACCTOSIHUE
MEXAY CKPEUIUBAIOIIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYAIHSIX

Paccrosaue oT TOUkH J0 IINIOCKOCTH,
PaCCTOAHUC OT HpHMOﬁ J0 IINIOCKOCTHU

Brrunciienue pacCToOsAHUN MEXIY
CKPEIIMBAIOIIUMHUCS TPSIMBIMHU C
MIOMOIIIBIO NEPHEHANKYISIPHOHN TIIOCKOCTH

TpEXrpaHHbIl yroj, HEpaBeHCTBA IS
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB JUIS
TPEXTPAHHOTO yIJIa
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DneMeHTHl chepUIeCKO reOMEeTPHUH:
re0JIe3UYECKUE JINHUU Ha 3eMile

KonTpomasHas padorta "YTiisl 1
paccrosHus"

CucremaTtu3zanus 3HaHul "MHOTOrpaHHUK
U €r0 JIEMEHTHI"

[Inpamua. Bunel nupamun. [IpaBunpHas
npamMua

[Ipusma. IIpsimas u HaKJIOHHAS IPU3MBI.
[IpaBunbpHas npusma

[Ipssmoit mapainenenunen,
MPSIMOYTOJIbHBIN TapasuieNenunesn, Kyo
Brinykibsie MHOTOrpanHuky. Teopema
Ditnepa

Brinykibsie MHOrOrpanHuku. Teopema

Ditnepa. [IpaBusibHbBIE U TOTYNIPABUIBHBIE
MHOTOTPaHHUKHU

KontponbHas padora "MHuororpanHuku"

[TonsiTHe BeKTOpa HA MIOCKOCTH U B
MIPOCTPAHCTBE

CymMa BEKTOpPOB

PazHocTh BeKTOpPOB

[IpaBuno napanienenunena
YMHOKEHNE BEKTOPa Ha YHUCIIO

PaznoxeHnue BekTopa 1o 0aszucy Tpéx
BEKTOPOB, HE JICKALIUX B OJHOU
IIJIOCKOCTH

N A Y



92 CkansipHO€ MPOU3BEICHUE 1

Beruncnenue yriia Mexx1y BEKTOpamMu B

93 1
MPOCTPAHCTBE
94 [IpocTeiimme 3amaun ¢ BEKTOpaMu 1
95 [IpocTeiimme 3amaun ¢ BEKTOpaMu 1
96 [IpocTeiimme 3amaun ¢ BEKTOpaMu 1
97 [IpocTeiimme 3amaun ¢ BEKTOpaMu 1
98 O0600mmenne u cucTeMaTru3aus 3HaHAK 1
99 O0001Ienne U cucTEMAaTH3aIAs 3HAHWI 1
100 Wrorosas koHTposbHas paboTa 1
101 Htorosas koHTpoJbHAs paboTa 1
102 O06o00meHne 1 cucTeMaTru3alus 3HaHAK 1
OBLIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



11 KVIACC

Ne
n/n

10

11

Tema ypoka

[ToBTOopenue tems! "KoopauHars! BekTopa

Ha MJIOCKOCTH U B IPOCTpaHCTBE"

[ToBTOopenue tems! "CkansgpHoe
MIpOU3BEACHNE BEKTOPOB"

[ToBTOpeHue Temsl "Beruncnenue yria
MEK/ly BEKTOpaMH B IpOCTpaHCTBE"
[ToBTOpEeHuE TeMBI "YpaBHEHNE TPSAMO,
MPOXOSIIEH Yepe3 ABE TOUKH"
YpaBHEHUE MIOCKOCTH, HOpMaJlb,
YPaBHEHUE IUIOCKOCTH B OTPE3Kax

YpaBHEHHE MIOCKOCTH, HOpMaJlb,
ypaBHEHHUE TUIOCKOCTH B OTpe3Kax

BCKTOpHOC IIPpOU3BCIACHUC

JIuHeiiHbIe HEpaBEHCTBA, JTUHEUHOE
[IPOrpaMMUPOBAHUE

JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE
[IPOrpaMMUPOBAHUE

AHanuTH4YeCKue METObl pacyéra yria
MEXKy MPSMBIMA B MHOTOTpaHHUKAX
AHanuTHYeCKHue METObI pacyéTa yria
MEXK]y IIIOCKOCTSIMA B MHOTOTpaHHUKAX

KoaunuyecTBo 4acoB

Bcero

KoHTpoabHbI
e padoThI

IIpakTuyecku
e paboThbI

Jara
U3ydyeHu
s

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbBI
e pecypchbl
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dopmysia pacCTOSAHUSA OT TOUKHU JI0
IJIOCKOCTH B KOOPJIMHATAX

HaxosxieHne pacCcTosiHUM OT TOYKHU 10
IUIOCKOCTHU B KyOe

HaxosxieHne pacCcTosiHUM OT TOYKHU 10
IIJIOCKOCTH B IIPABUJIBHOM NMMUPAMHUJIE

KontponpHas pabota "Ananuruyeckas
reoMerpus"

CeueHusi MHOTOIPAaHHUKOB: CTaHAApPTHBIE
MHOTOTpPaHHUKHU

CeueHnss MHOTOTPAHHUKOB: METO/T CJIE/IOB

CG‘-IGHI/ISI MHOFOFpaHHI/IKOB: CTaH}IapTHI)Ie
MIJIOCKOCTH, TIEPECEUCHUS MPSMBIX U
IJIOCKOCTEN

[TapannenpHble NPSMBIE U TIIOCKOCTH:
napajuieNibHble CEYeHUS

[TapannenbHblie NPsSMBbIE U TIOCKOCTH:
pacuét OTHOIICHUN

HapannenLHHe IpsAMBIC U IIJIOCKOCTHU:
YIJIBI MEXAY CKPEIIHUBAOIIUMUCS
IIpAMBIMHU

[lepnieniuKynsApHbIE MIPSIMBIC U
IJIOCKOCTHU: CTaHJAPTHBIE Maphl
MEePIEeHIUKYISPHBIX TIIOCKOCTEH U
MPSIMBIX, CAMMETPHH MHOTOTPaHHUKOB

[leprienAuKynspHBIE PSIMBIE U
IJIOCKOCTHU: TEOPEMA O TPEX
NepIEeHANKYIIpax
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[lepnieHquKyIIsIpHBIE IPSMBIE U
IIJIOCKOCTH: BBIYHUCIICHUS JUIMH B
MHOT'OTPaHHUKAX

[ToBTOpenue: monaau
MHOTOYI'OJIbHUKOB, ()OPMYJIbI JIsI
TJI0IA IeH, COOOpaKEeHHS O 100U

[ToBTOpEenue: monaau
MHOTOYT'OJIbHUKOB, (DOPMYJIbI JIsI
TJI0IA IeH, COOOpaKEeHHS TOI00Us

[ToBTOpEenue: monaau
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JIsI
TIJIOTA IeH, COOOPaKEHHS IO 100Us

[Tnomaay cedeHnit MHOTOTPAaHHUKOB:
TJIOMIA/IA TTOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 110100Mst

[lnomany ceyeHnii MHOTOTPaHHUKOB:
TIONIA/IA TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHHUS ITO00Us

KontponbHas padota "[loBropeHue:
MHOTOTPaHHUKH, CEUYCHUS
MHOTOI'PaHHUKOB"

O06Bém Tena. O6beM NPSIMOYTOJIBLHOTO
napajuieNienuneaa

3amaun 00 yaABOCHUHU KyDa, 0 KBaapaType
Ky0a; 0 TpUCEKLIUH yria
CrepeoMeTpUUECKHE 3a/1a4H, CBA3aHHbIE C
00BEMOM MPSMOYTOJIBHOTO
napasiesienumnea
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[Ipuknagueie 3aa4u, CBsI3aHHbBIE C
BBIYHCIICHUEM 00bEMa MPSIMOYTOJIEHOTO
napajuiesienunesna

OO0BEM IpsAMOI TPU3MBI

CrepeoMeTpHUecKUe 3a/1a4l, CBA3aHHbIE C
BBIYHCIIEHUEM 00bEMOB IPSIMON IPU3MBI

[TpuknagHbie 3a1auu, CBSI3aHHBIE C
00BEMOM NPSAMOI PU3MBI

Brruucnenue 00EMOB T C MOMOIIBIO
onpenenéHHoro uaTerpaiga. Oopém
HAaKJIOHHOHN IIPU3MBI

BrrunciieHue 006EMOB TEN C TOMOIIBIO
onpenenéHHoro uaTerpaiga. Oopém
MTUPAMU/TBI

®dopmyna 00pEmMa mupamMuel. OTHOIIICHUE
00bEMOB MUPAMHU/T C OOITUM yTIIOM
®dopmyna 00bEma nupamuael. OTHOIIICHUE
00bEMOB IMUPAMHU/T C OOLTUM yTIIOM
CrepeoMeTpUYECKHUE 3a/1a4H, CBI3aHHBIC C
00BbEMaMU HAKJIOHHOW MTPU3MBI
CrepeoMeTprUYECKUE 3aJ1a4H, CBA3aHHBIC C
00BbEMaMU TTMPAMHMTBI

[Tpuknamgaeie 3anaun mo Teme "OO0bEMBI
Ten", CBA3aHHbIE ¢ 00BEMOM HAKJIOHHOM
TIPU3MBI

[Ipuknanueie 3anaun o Teme "OOBEMBI
Ten", CBI3aHHbIE ¢ 00BEMOM MUPAMUIBI



46

47

48

49

50

51

52

53

54

55

56

57

[Tpumenenne 00bEMOB. Beruncienne
paccTosiHUA 10 IJIOCKOCTH
KonTtponsHas padora "O0béM
MHOTOTpaHHUKa"

Hunuaapuyeckas MoBEpXHOCTD,
00pa3yrolue MUJINHIPUIECKOM
MTOBEPXHOCTHU

HMunuuap. [IpsaMoit KpyroBoi HUIUHAD.
[l1omaae MOBEPXHOCTH LIWIMHAPA
Konndeckast moBepXHOCTh, 00pa3yromnue
KOHMYECKOU noBepxHocTH. KoHyc

CedeHue KOHyca IIOCKOCTHIO,
napajuiebHOM MII0OCKOCTH OCHOBAHUS

VYceuénnsiii konyc. M3o0paxenue
KOHYCOB H YCEUYEHHBIX KOHYCOB

[Tmomaas 60KOBOM MOBEPXHOCTH H
MTOJTHOM MOBEPXHOCTH KOHYyCa

[Tmomaas 60KOBOM MOBEPXHOCTH H
MTOJTHOM MOBEPXHOCTH KOHYyCa

CTepeOMeTpI/ILIeCKI/Ie 3aJa44 Ha
J0Ka3aTCJIbCTBO U BBIYMCIICHHUC,
IIOCTPOCHUEM CEUCHUM HUJINHApPAa, KOHYCa
CTepCOMeTpI/I‘IeCKI/Ie 3aJa44 Ha
J0Ka3aTCJIbCTBO U BBIYHUCIICHHUC,
NIOCTPOCHUECM CEeUYCHU I ONUJINHApPAa, KOHYCa
HpI/IKJ'IaI[HLIC 3aaa4u, CBA3aHHBIC C
MUJIIMHAPOM
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HpI/IKHaI[HBIe 3aJda4yu, CBA3aHHBIC C
MUJIMHAPOM

Cdepa u map

[Mepeceuenue cdepsl U mapa ¢

mockocThio. Kacanue mapa u chepsl
IUIOCKOCTBIO. Bua n n3o0paxeHue mapa

Ilepeceuenue cdepsl u mapa ¢
mwiockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. Bua n n3o0paxeHue mapa

VYpasuenue chepsl. [Tnomanp chepsr u e€
yacTeu

Cummetpus cdepsl 1 mapa

CrepeoMeTpHuecKHe 3a1aud Ha
JI0Ka3aTebCTBO M BBIYUCIICHHE,
CBsI3aHHBIE CO CPepoii U mapoMm,
MMOCTPOCHUEM UX CEUCHHH TIOCKOCTHIO

CrepeoMeTpHUEeCKHE 3a/1aul Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHHE,
CBsI3aHHBIE CO Chepoii U mapoMm,
MOCTPOCHHEM UX CEUCHHH TIOCKOCTHIO
[TpuknaaHbie 3a7a9u, CBSI3aHHBIC CO
ctepoii u mapom

[ToBTOpEHUE: OKPY)KHOCTH HA TNIOCKOCTH,
BBIYMCIICHUS B OKPY)KHOCTH, CTaHJapTHBIC
noaoous

Pazauunsie KOM6I/IHaI_II/II/I TCJI BpALICHUS U
MHOTOT'paHHUKOB
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3anauu 1o Teme "Tena M NOBEPXHOCTH
BpaiieHus"

3anauu o Teme "Tena ¥ NOBEPXHOCTH
BpaiieHus"

KonTtposneHas padota "Tena u
MTOBEPXHOCTHU BpalieHus"

O6bém mmumuHApa. Teopema 06 06bEMeE
IpsAMOro NUJIMHApAa

Brrunciaenue 00bEMOB TE ¢ HOMOIIIBIO
onpenenéHHoro uaTerpaiga. Oopém
KOHYyCa

TTmotam OOKOBOM U TIOJTHOM
MMOBEPXHOCTH KOHYCa

CrepeoMeTpHUECKHUE 3a/1a4H, CBSI3aHHBIE C
BBIUMCIICHUEM 00BEMOB IIMITMHIPA,
KOHYca

[Ipuknagaeie 3agaun 1mo teme "OO0BEMBI U
IJTIOIIa U TOBEpXHOCTEN Ten"

O0BEM 1Iapa U MapoBOTrO CEKTOPA.
Teopema 06 o0bEme mrapa. [Tnomaas
ctepsl. CTepeoMeTpruICCKUE 3a/1a4H,
CBsI3aHHBIE C BBIUYHUCIIEHHEM 00BEMOB
mapa, mapoBOro CErMEHTa U IIapOBOTO
ceKTopa

[Ipuknanueie 3anaun mo Teme "OObEMBI
Ten", CBA3aHHbIE C 00BEMOM IIapa U
ionaapio ceprl. COOTHOMICHUS MEXKIY
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IJIOIA/IIMH TTIOBEPXHOCTEHN U 00bEMaMu
MOJA0OHBIX TEJ

[TogoGHBIE TeNIa B TPOCTPAHCTBE.
N3menenne 00bEMa mpu 10 100HH.
CrepeoMeTprYeCKHe 3a/1a4H, CBSI3aHHBIC C
BBIYUCIICHUEM 00BEMOB TEI U IUIOIIA 1N
IIOBEPXHOCTEN

Kontponsnas padota "[1nomanu
MTOBEPXHOCTU U 00BEMBI KPYIJIBIX TE"

JBrxenHus nmpoctpancTBa. OToOpakeHHSI.
JIBmxenus u paBeHCTBO (uryp. O6mme
CBOMCTBA JIBIKCHU I

Bubl 1BukeHMIN: TapauienbHbII
MIEPEHOC, LICHTPAJIbHAsl CHMMETPH,
3epKaJIbHasi CHAMMETPHSI, IOBOPOT BOKPYT
NpAMOM

[IpeobpazoBanus nomoous. [psimas u
ctepa Diinepa

['eomeTpuueckue 3ajau Ha IPUMEHEHHE
JBUKECHHUS

KontponbHas padota "BekTopsl B
npocrpanctae"

O6o06matomee moBropeHue 11 MoHATHIA 1
MeTO0/10B Kypca reomerpuun 10-11
KJIaCCOB, CUCTEMATH3allis 3HAHMIA:
"[NapaniensHOCTh MPSMBIX U MIIOCKOCTEN
B IIpocTpaHcTae”
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O6o6maromee noproperue 11 nonsTwii u
MeTO0/10B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3aIs 3HAHWH .
"BexTopsl B npocTpaHcTBe"

Oo6o6maromee moBroperne 11 moHsTHil 1
MeTO0/10B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aINs 3HAHHUHN:
"BexTopsl B npocTpaHcTBe"

O6o6maromniee nopropenue 11 noustuii u
MeT0/10B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3alls 3HAHHIA:
"O6beM MHOTOrpaHHUKA"

O6o6maromniee nopropeHue 11 noustuii u
METOJIOB Kypca reomerpun 10—11
KJIaCCOB, CHCTEMAaTU3alUs 3HAHUH:
"O0BeM MHOTOTpaHHUKA"

O6o6matomee moBropeHue 11 moHATHIA 1
METOJIOB Kypca reomerpun 10—11
KJIaCCOB, CUCTEMATH3allis 3HAHMIA:
"[mommaamn MOBEpXHOCTH U 0OBEMBI
KpyrJibIx Ten"

O6o06matomee moBropeHue 11 MoHATHIA 1
MeTO0/10B Kypca reomerpuun 10-11
KJIaCCOB, CUCTEMATH3allis 3HAHMIA:
"[1nomaau moBEpXHOCTH U OOBEMBI
KpYIJIbIX TEN"

HroroBas koHTposbHas paboTa

Htoropas KOHTPOJIbHasA pa60Ta
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[ToBTOpEHue, 0600MIEeHNE U
cUCTeMaTU3alus 3HAHUN

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAYyKU U €€ poJib B Pa3BUTUHU
COBPEMCHHBIX MHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

Hcropus pasBUTHs CTEPEOMETPHUH KaK
HAYKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX MHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

Hcropus pasBuTHS CTEPEOMETPHUH KaK
HAYKU U €€ poJib B Pa3BUTUH
COBPEMEHHBIX NMHKECHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pazBuTHS CTEPEOMETPHUH KaK
HAyKHU U €€ POJIb B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH 1 €€ poJib B pa3BUTHH
COBPEMEHHBIX NHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BUTHSA CTEPEOMETPUM KaK
HayKd U €€ poJib B Pa3BUTUU



COBPCMCHHBIX MHXXCHCPHLBIX U
KOMIIBIOTCPHBIX TEXHOJIOT Uit

OBIIEE KOJIMYECTBO YACOB I1O0

[TPOTPAMME 102



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

* Matemaruka. ['eometpus; yrinyonennoe ooyuenue, 10 kinacc/ Mepznsik A.l'.,
Homuposckuii [.A., Ilonakos B.M.; noa penakuueii [lononsckoro B.E.,
OO611ecTBO C OTPAaHUYEHHON OTBETCTBEHHOCTHIO M3/1aTeNnbCKUid LICHTP
«BEHTAHA-T'PA®»; Axiinonepuoe obiiectBo «M3aaTenbcTBO
«IIpocBenieHue»

* Maremaruka. ['eometpust; yrinyonennoe ooyuenue, 11 xkmace/ Mep3nsik AT,
Homuposckuii [I.A., TTonakos B.M.; nox penakiueii [lononsckoro B.E.,
OO6111ecTBO C OTPAaHUYEHHON OTBETCTBEHHOCTHIO M3/1aTeNbCKUiA LICHTP
«BEHTAHA-T'PA®»y; AktnonepHoe obmectBo «M3aaTenbcTBoO
«ITpocsetienue»

https://bit.mob-edu.ru

METOANYECKHUE MATEPHUAJIbI IS YUYUTEJISA
https://bit.mob-edu.ru

https://lesson.edu.ru/02.3/07

HUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET
https://bit.mob-edu.ru

https://lesson.edu.ru/02.3/07



