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INOACHUTEJIBHASA 3AIINCKA

['eomeTpus aBiseTcst OJHUM U3 0a30BBIX KYpCOB Ha YPOBHE CPETHETO OOIIETO
oOpa3oBaHMs, TaK Kak oO0ecreunBaeT BO3MOXXHOCTh W3YUEHHUS JUCIUIUINH
€CTECTBEHHO-HAYYHOW HAIPaBICHHOCTH WM IPEAMETOB T'YMAaHHMTAPHOIO IMKJIA.
[TockonbKy JIOTHUECKOE MBIIILIEHUE, POPMUPYEMOE MTPU U3YUECHUH 00YUIarOIIMMHCS
NOHSATUMHBIX OCHOB TE€OMETPHUM, MPH JI0KA3aTEIbCTBE TEOPEM M TMOCTPOCHHUHU
LEMOYKH JIOTUYECKUX YTBEPKIACHUN MPH PELICHUH T€OMETPUUECKUX 3a/1a4, YMECHHE
BBIJIBUTaTh M OIPOBEPraTb TUIOTE3bl HEMOCPEACTBEHHO MCHOJB3YIOTCS IpH
pEIIeHNH 3aj]a4 eCTECTBEHHO-HAYYHOTO LIMKJIA, B YACTHOCTU (PM3UUYECKUX 3a/1a4.

Llens ocBOeHUS porpaMMel yueOHOTO Kypca «I” eoMeTpusi» Ha yriayOiaEéHHOM
YPOBHE - pa3BUTUE WHIAUBUAYAIbHBIX CIIOCOOHOCTEHN 00yUYaromUXCsl MPU U3yUYEHUU
reOMETPUH, KaK COCTAaBJSIIOIIEH MpeAMETHOM obmacth «Marematuka W
nHpopmaTHKa» yepe3 o0ecreueHrue BO3MOKHOCTH MTPUOOPETCHUS U UCIIOJIb30BAHUS
0oJiee ryOOKHUX reOMETPUYECKUX 3HAHUN U JEHCTBUM, CIELIM(PUUHBIX TE€OMETPUH, U
HEOOXOAUMBIX ISl YCHEIIHOTO MpOo(eCCHOHATBHOTO 00pa30BaHUsl, CBSI3aHHOTO C
UCII0JIb30BAHUEM MATEMATUKH.

[IpuopureTHbIMU 3aJadaMH Kypca T€OMETpUM Ha YriayOJE€HHOM YpPOBHE,
PACHIMPSIONIMMU U YCUIUMBAIOIIUMH Kypc 0a30BOT0 YPOBHS, SBJIIOTCS:

pacuIMpeHne NPECTaBIEHUs O T€OMETPUH KaK YaCTH MUPOBOU KYJIBTYPbI U
(opMupOBaHKE OCO3HAHUS B3aUMOCBS3H T€OMETPUH C OKPYKAIOIIUM MHPOM,;

(opMupOBaHHE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUIypax Kak o
BOXHEHUIINX MaTEeMaTUYECKUX MOJIENSAX, IMO3BOJIAIONIMX ONUCHIBATh W H3Yy4yaTh
pa3HbIE SBJICHUS OKPYKAIOIIETO MUPA, 3HAHWE NOHATUWHOTO aIapara no pasaeiy
«CtepeomeTpus» yueOHOro Kypca reOMEeTpuH;

(¢opMupoBaHue  yYMEHUS ~ BJaJe€Th  OCHOBHBIMH  HOHSTHUSIMHU 0
OPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOMCTBaMM, 3HaHHE TEOPEM,
dopMyn M yMEeHUE WX TPUMEHSATh, YMEHHUS JOKa3blBATh TEOPEMbI M HAXOJIUTh
HECTaHJapTHbIE CIIOCOOBI pEeLIEeHUs 3a/1ay;

(opMupOBaHHE YMEHHUS PAaclO3HABATh HA YEPTEKax, MOJACIAX U B PEAIbHOM
MUPE MHOTOTPAaHHUKM M Teja BpallleHHs, KOHCTPYUPOBATH TI'E€OMETPUUYECKHE
MOJENH;

(dopMHpOBaHHE TMOHUMAHUS BO3MOXHOCTH AKCMOMATHYECKOTO MOCTPOEHUS
MaTEMaTUYECKUX TEeOpuH, (PopMUpOBaHHE MOHMMAHUS POJU AKCUOMATHUKU TPU
MIPOBEICHUHU PACCYKICHUN;

(dopMupoBaHHE yMEHHMs BIIaJeTh METOJaMH J0Ka3aTeIbCTB U aJITOPUTMOB
pelIeHus, YMEHHs UX IPUMEHSTh, IPOBOJAUTD JI0KA3aTEIbHbIE PACCYKIEHHUS B XO/€
pELIEHNs CTEPEOMETPUUECKUX 3aad M 3aJa4 C MNPAKTUYECKUM COAECPKAHUEM,
(¢opMupoBaHHE TPEACTABIEHUS O HEOOXOAMMOCTH  JOKa3aTeNbCTB  IpHU
000CHOBaHMU MAaTEMaTUYECKUX YTBEPKICHUI U POJIM aKCUOMATHKHU B TPOBEACHUU



JNEAYKTUBHBIX PacCyKICHUM;

pa3BUTHE U COBEPIICHCTBOBAHUE MHTEIUICKTyaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEN 00yuaromuxcsi, MO3HaBaTeIbHOW aKTUBHOCTH, MCCIEA0BATEIbCKUX
YMEHHM, KpUTUIHOCTH MBIIICHUS, THTEpPECa K U3yYCHHUIO T€OMETPHUH;

dopmupoBanrne (PyHKIMOHAIBHON TPaMOTHOCTH, PEJIEBAHTHOW TE€OMETPHH:
YMEHHUSl paCllO3HaBaTh IMPOSIBJICHUS TIE€OMETPUYECKUX TOHATUM, OOBEKTOB H
3aKOHOMEPHOCTEH B pealbHBIX >KM3HEHHBIX CUTYyallUsX U MPU U3YUYEHUU JPYTUX
y4eOHBIX MPEIMETOB, TMPOSBICHHUS 3aBUCHUMOCTEM H  3aKOHOMEPHOCTEH,
MOJICTTUPOBAHUSl PEATbHBIX CHUTyalldd, MCCIEAOBAaHUS MOCTPOCHHBIX MOJENEH,
MHTEPIIPETALNN TOTyUYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COJIepKAaTEeIIbHBIMU JIMHUSIMUA y4eOHOTO Kypca «l'‘eomeTpus» B
10-11 kmaccax SBJISIFOTCS: «IIpsiMbIe U MIOCKOCTH B POCTPAHCTBE,
«Muororpannukn», «Tena  BpameHus», «BekTopel ©  KOOpAWHATBHI B
MPOCTPAHCTBEY, «/{BIXKEHUS B TPOCTPAHCTBEY.

CdopmymupoBannoe Bo PI'OC COO TpeboBaHHE «YyMETh OINEPUPOBATH
HNOHATHUSAMUY», PEJIEBAHTHBIMU T'€OMETPUU Ha YIUIyOJEHHOM YpOBHE OOydeHHUs B
10-11 kyaccax, OTHOCUTCSI KO BCEM COZEpPKATEIbHBIM JIMHUSAM y4eOHOIO Kypca, a
(opMHpOBaHME  JIOTMYECKUX YMEHHMM  paclpeiensercda He TOJIBKO 10
coliep KaTeNIbHBIM JIMHUSIM, HO M 10 rogaMm oOydenud. Conepkanue oOpa3oBaHus,
COOTBETCTBYIOILIEE NPEAMETHBIM pe3yibTaTaM ocBoeHus denepanbHoil paboueit
OpOrpaMMBbl, pacHpefes€HHbIM MO rojaM oOOydYeHHUs, CTPYKTYpHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIMIHAIBHBIM BOIIPOCAM 00yYaromuecs
oOpamjaJiuch ~ HEOAHOKPATHO. JTO  MO3BOJSET  OpPraHU30BaTh  OBJAJACHUE
reOMETPUUYECKUMU TOHSATUSIMHU U HaBBIKaMU TOCJIE0BATENFHO M TTOCTYNATENbHO, C
cOOJII0ICHUEM NPUHLHUIIA PEEMCTBEHHOCTH, @ HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY N€OMETPUYECKHUX MPEACTABICHUN OOYyYarolIMXCs, paciiupsis U yriryosss
e€, o0pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexoa K U3yYEHUIO TEOMETPUHN Ha YIIyOJIEHHOM YPOBHE MO3BOJISET:

co3gath ycioBus i guddepeHumnanu  0oOy4eHHS,  MOCTPOEHUS
WHIAMBUIYAbHBIX ~ 00pa30BaTENbHBIX MPOTPaMM, OOECIEeYUTh YIIIyONEHHOE
U3y4eHHE T€OMETPUHN KaK COCTaBIIsIIoIIeH yueOHoro npeamera «MareMaTukay;

MOJTOTOBUTh OOYYAIONIMXCA K TPOAODKEHHI0 HM3YyYEHHS MaTEeMAaTHKH C
yd€ToM BBIOOpa Oynymied mnpodeccun, odecreurnBas MPEEMCTBEHHOCTh MEXKITY
0o0mmM 1 poeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusyuenune yueGHOro kypca «l'eomerpusi» Ha yriayOiaEHHOM ypOBHE
otBoauTcst 204 yaca: B 10 xiacce - 102 ygaca (3 gaca B Hegento), B 11 knacce - 102
yaca (3 Jaca B HeJIeJiO).



COIEPKXAHUE OBYYEHUA

10 KJIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  TOHATHS ~ cTepeomeTpuu. Touka, mOpsiMas, IJIOCKOCTb,
npoctpancTBo. [loHsATHE 00 aKCMOMATUYECKOM TOCTPOCHHH CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPHUU U CIICICTBUS U3 HUX.

B3anmHOoe pacrnonokeHwe TMpsMBIX B IIPOCTPAHCTBE: IEPECEKAOLINECS,
napajuielibHble M CKpellMBaromuecss TmpsiMble. [IpU3HaKM CKpEIMBAIOIIMXCS
npsMbIX. [[apannenbHOCTh NPSIMBIX U MJIOCKOCTEN B MPOCTPAHCTBE: MapaJljIeIbHbIC
NPSAMBIE B MIPOCTPAHCTBE, NAPAJUIETBHOCTh TPEX MPSIMBIX, MAPAIIIEIBHOCTh MPSIMOUN
n miockoctu. [lapamiensHoe M UEHTpATbHOE NPOEKTUPOBAHUE, H300paKEHHUE
¢uryp. OcCHOBHBIE CBOICTBa MapajlieJIbHOTO MPOEKTHUpoBaHUs. M300paxkeHue
buryp B mapajwuienbHON MPOEKUUU. YTl C COHANPABICHHBIMU CTOPOHAMH, YTOJ
MEKy IPSAMBIMU B MpOCTpaHCTBE. [lapaminenbHOCTh MIIOCKOCTEN: MapalIebHbIE
IJIOCKOCTH, CBOKCTBA MapajuIeIbHBIX IIJIOCKOCTEMN. [Ipocrenmme
MIPOCTPAHCTBEHHBIEC (PUTYPHI HA TJIOCKOCTH: TETpa’ap, MapajuIeIeIuIe,
MMOCTPOCHUE CCUCHUU.

[IepieHIUKYISAPHOCT NPSAMOU U IUIOCKOCTH: MEPIIEHAUKYIISIPHBIE MPSAMBIE B
MPOCTPAHCTBE, MNPSIMbIC MapajuICIbHBIE W NEPHNECHAMKYISPHBIE K IUIOCKOCTH,
MPU3HAK TEPHEHAUKYJIAPHOCTH TPSAMOM M IUIOCKOCTH, TEOpemMa O MNpsiMOu
NEPIIEHANKYJIIIPHON IIJIOCKOCTH. OpTtoroHansHOE IIPOEKTUPOBAHUE.
[lepnieHaUKyISP U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH J10 TIJIOCKOCTH, PACCTOSIHUE OT
PsIMOM IO TUIOCKOCTH, MPOEKIHs (PUTyphbl Ha TIIOCKOCTh. [lepreHauKyIsipHOCTD
IJIOCKOCTEH: MPU3HAK MEPIEHANKYIIPHOCTH JBYX
mrockocTer. Teopema o TpEX NEPHEHIUKYISPaXx.

Yrael B OIpPOCTPAHCTBE: YroJl MEXKIY NPSMOW M INUIOCKOCTBIO, JBYIPAHHBIN
yTOJI, JMHEWHBIN Yroj IBYTPAHHOTO yriia. TpEXrpaHHbIA U MHOTOI'PaHHBIC YTJIBL.
CBoliCcTBa MJIOCKUX YIJI0B MHOTOTPAHHOTO yria. CBOKMCTBA MJIIOCKUX U JBYTPAHHBIX
YIJIOB TPEXTPAHHOTO yTi1a. TeopemMbl KOCHHYCOB M CUHYCOB I TPEXTPAHHOIO YTJIA.

MHOrorpaHHUKH

Buasl MHOrorpaHHHMKOB, pa3BEpTKa MHOrorpanHuika. lIpusma: N-yronbHas
Mpu3Ma, mpsiMasi 1 HAaKJIOHHAsI TTPU3MbI, OOKOBAasi U MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapannenenurnen, npsiMOYTOJIBHBIN MapaIEIENUNE U €ro cBoiicTBa. KpaTtuaitiue
NyTH Ha MOBEPXHOCTM MHOrorpanHuka. Teopema Ounepa. IIpocTpancTBeHHas
teopema IIudaropa. [lupamuna: n-yronpHas nupamuaa, MpaBUibHAsS U yCEUEHHAS
nupamuzpl. CpoiictBa pébep U OOKOBBIX TpaHEW MPaBUIBLHON MHUPAMUIBI.
[IpaBuibHBIE MHOTOTPAaHHHUKHU: MpaBUJIbHAs TpU3Ma W MpPaBWIbHASA MNUPaMUIA,
paBUIbHAS TPEYTroJibHAS MUPaMUa U MPaBUIBHBIN TeTpadip, Kyo. [Ipencrapienue



O NPAaBWJIBHBIX MHOIOIPAHHUKAX: OKTa’3p, JOAEKAdIP U UKOCADIP.

Bbluncienue 37€MEHTOB MHOTOTPaHHMKOB: pé&Opa, JAMaroHaiav, YIJbl.
[Inomans OOKOBOW TOBEPXHOCTH M TOJIHONW ITOBEPXHOCTU MPSIMOW IPU3MBI,
II0IIa/Ib OCHOBaHUil, TeopemMa 0 OOKOBOW MOBEPXHOCTH MpsiMOit ipu3Mbl. [Lmomaas
OOKOBOI MMOBEPXHOCTH M TIOBEPXHOCTH TMPABWIBHON MUPaMHIIBI, Teopema o
IUIOIIAIN YCEUYEHHOU MTUPAMU/IBI.

CummeTpuss B IPOCTPAHCTBE. OJJIEMEHTbI CUMMETPUM  INPABHIIBHBIX
MHOTOIpAaHHUKOB. CHUMMETpUsi B NPaBUIBHOM MHOTOIPAHHHUKE: CHMMETPHS
napajulesIenunea, CUMMETPHs TNPABUIBHBIX IPU3M, CHMMETPHUs NPABUIBHON
MApaMUJbI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

IloHATHA: BEKTOpP B INPOCTPAHCTBE, HYJIEBOW BEKTOpP, JIMHA HEHYJIEBOIO
BEKTOPa, BEKTOPBl KOJUIMHEAPHBIE, COHAIPABICHHBIE W  IPOTHUBOMOJOKHO
HaIlpaBJICHHBIE BEKTOPBI. PABEHCTBO BEKTOPOB. [[eNCTBUS C BEKTOPAMMU: CIIOKEHUE U
BBIYUTAHUE BEKTOPOB, CyMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpAa Ha
gyucio. CBoiicTBa CI0KE€HUs BEKTOpPOB. CBOMCTBA YMHOXEHUS BEKTOpA Ha YHCIIO.
IloHAaTHE KOMIUIaHApHBIE BEKTOPBL. IIpM3HAK KOMIUIAHAPHOCTU TPEX BEKTOPOB.
[IpaBunmo mnapamnenenunena. Teopema O paslioKEHUHM BEKTOpa IO TPEM
HEKOMIUIaHAPHBIM BeKTopaM. [IpsmoyrosbHas cucteMa KOOpIUHAT B IPOCTPAHCTBE.
Koopannater Bektopa. CBs3b MeXAy KOOPAMHATAMHM BEKTOpPA U KOOPAMHATAMH
TOYEK. YTOJI MEKIY BeKTOpaMmu. CKaJsIpHOE MPOU3BEIEHUE BEKTOPOB.

11 KJIACC

Tesa Bpamienus

[loHsATHA: IWIMHIPUYECKAS MOBEPXHOCTh, KOHUYECKAsA IOBEPXHOCTb,
chepuyeckas MOBEPXHOCTh, oOpasyromue mnoBepxHocTed. Tenma BpamieHus:
HWIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzaumHoe pacnonoxkenue chepsl
U IJIOCKOCTH, KacaTelbHasl MIOCKOCTh K cepe. M300paxkeHue Ten BpalleHus Ha
iockocTH. Pa3BépTka uunuHapa u konyca. CuMMeTpus cepsl U mapa.

O0bEéM. OcHoBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEME
MPSIMOYTOJILHOTO Mapajuieyienunena u ciueactBus u3z He€. OObEM mpsiMoll U
HAKJIOHHOW TPHU3MbI, HWIMHAPA, TUpaMHUIbl U KoHyca. O0bEM mapa U 1apoBOro
CErMeHTa.

KoMmOuHanuu Tten BpamieHuwss ¥ MHoOrorpaHHukoB. [Ipusma, BmucaHHas B
WIMHP, ONUcaHHas okoJio nuianHapa. [lepeceuenue cdepsl U mapa ¢ mioCKOCThIO.
Kacanwue mapa u cepsl mnockoctbio. [IoHsITHE MHOTOTpaHHUKA, ONTMCAHHOTO OKOJIO
cdepsbl, cepbl, BIUCAHHOW B MHOTOI'PAaHHUK WJIM TEJIO BpAlllEHUS.

[Inomans MOBEPXHOCTH IMJIMHAPA, KOHYCA, MJIOWAAb chepbl U e€ JacTew.
ITomobme B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIOMIAACH IOBEPXHOCTEH
nonoousix ¢uryp. IlpeobpasoBanue mnogobOus, romoretus. Pemenue 3amay Ha



IJIOCKOCTH € UCIIOJIb30BaHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue ceueHnii MHOTOIPAHHUKOB U TEJ BPAILCHUS: CEUCHUS LIWIIMHAPA
(mapanienbHO W TEPHEHAMKYJISIPHO OCH), CEYEeHMs] KOHyca (mapajuieibHbIe
OCHOBAHHUIO M MPOXOJSIINE Yepe3 BEPIINHY), CEUCHHS IIapa, METObI TOCTPOCHHUS
CEUCHHUU: METOJ CJIEOB, METOJl BHYTPEHHETO MPOEKTUPOBAHMS, METOJ MEPEHOCA
CEKYILEH IIOCKOCTH.

BekTOpbI U KOOPAUHATHI B IPOCTPAHCTBE

Bexkrtopsl B mpocTpancTBe. Onepanuu HaJl BEKTopaMmu. BekTopHOE yMHOXKEHHE
BEKTOPOB. CBOMCTBAa BEKTOPHOTO YMHOKEHHUS. [IpsiMmoyroyibHas cuctemMa KOOpAUHAT
B npoctpaHcTBe. Koopaunatel BekTopa. Pasznoxkenwe BekTopa 1o 0Oasucy.
KoopanHaTHO-BEKTOPHBIM METO/I IIPU PELIEHUN FEOMETPUUECKHX 3a7ad.

JIBUKeHUs1 B IPOCTPAHCTBE

JIBixkeHust mpocTpancTBa. OtoOpaxkeHus. [[BrkeHUss U paBEHCTBO (Uryp.
OO6mue cBoiicTBa JBIWKEHWH. Buabl JIBIKEHUH: MapaulesibHBIM  TEpeHocC,
LECHTPpAJIbHAs CUMMETPHUs, 3€pKajibHasi CUMMETPHS, I[IOBOPOT BOKPYI IMPSIMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJYBJEHHBIH YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:kaaHckoe BOCIMTAHUE:

c(hOpPMHUPOBAHHOCTH IPAKIAHCKON MO3UIIMU 00yYaroUIerocs Kak akTUBHOTO U
OTBETCTBEHHOTO UJIeHa POCCUHCKOI0 00IIECTBA, MPE/ICTABIIEHNE O MATEMAaTUYECKUX
OCHOBaxX (YHKIIMOHUPOBAHMUS PA3IUYHBIX CTPYKTYp, SBJICHHIA, MPOILEIYp
Ipa)XAaHCKOTO 00111eCcTBa (BBIOOPHI, OMIPOCHI U APYTOE), YMEHUE B3aUMO/ICHCTBOBATD
C COIMAIBHBIMU HHCTUTYTaMU B COOTBETCTBUU C UX (QYHKIMSIMHU U Ha3HAYCHUEM;

2) maTpUOTHYECKOe BOCIIHUTAHHE:

c(OPMUPOBAHHOCTh POCCUMCKON TPakJTaHCKON HMJIEHTUYHOCTH, YBaXKEHUS K
NPOLIJIOMY M HACTOSALIEMY POCCHUHCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOUIEHHE K
JOCTHXKEHUSM POCCUHMCKUX MAaTEMATHKOB U POCCHICKON MaTeMaTUYE€CKOW IIKOJIBI,
UCIIOJIb30BaHUE ATUX JOCTWKEHUM B APYrHX HayKaX, TEXHOJOIHsX, cdepax
HYKOHOMUKH;

3) AyXOBHO-HPAaBCTBEHHOE BOCIUTAHME:

OCO3HAHHE JAYXOBHBIX LIEHHOCTEH POCCHICKOro Hapoaa, COPMHPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO IMOBEJICHUS, CBS3AHHOIO C MPaKTUYECKUM
IPUMEHEHUEM JOCTH)KCHUN HAyKHU U I€ATEIbHOCTHIO YUEHOTO, OCO3HAHUE JINYHOTO
BKJIaJla B IOCTPOEHHE YCTOWYMBOTO Oy IyIIEro;

4) 3cTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKOE OTHOILIEHHWE K MUPY, BKIIOYas ACTETHUKY MAaTeMaTHYE€CKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a]1a4, pEUIEHUH, pacCyKACHHI, BOCIPUUMYUBOCTD K
MaTeMaTHYECKUM acleKTaM Pa3JInyHbIX BUI0B UCKYCCTBA;

5) ¢u3nyeckoe BOCIUTAHHE:

cOpPMUPOBAHHOCTh YMEHHUSI TMPUMEHITh MaTeMaTUYeCKWe 3HAHUA B
MHTEpecax 3J0pOBOro U 0€30MacHOro 00pas3a *KU3HHU, OTBETCTBEHHOE OTHOIIEHHUE K
CBOEMY 3JI0pPOBBIO (3I0POBOE IHMTAaHHE, COAJTAaHCHUPOBAHHBIM PEXHM 3aHATHH U
OTIbIXa, peryisipHas (pusnueckas akTUBHOCTH), (PU3MUECKOE COBEPIICHCTBOBAHHE
IPU 3aHIATUAX CIOPTUBHO-03/J0POBUTEIBHON JEATEIBHOCTbIO;

6) TpyaoBoe BoCIIUTaAHME:

TOTOBHOCTh K TpPYAY, OCO3HAHHE LIEHHOCTU TPYAOJIIOOUs, HHTEpec K
pa3auuHbBIM cepaM NpodecCHOHATBHON e TEIbHOCTH, CBI3aHHBIM C MaTEMaTHUKOM
U €€ MPUJIOKEHUSIMH, YMEHUE COBEPIIIATh OCO3HAHHBIN BHIOOP Oyaymieit mpodeccun
U PEaIM30BbIBATh COOCTBEHHBIC KU3HEHHBIE IJIaHbl, TOTOBHOCTh M CIIOCOOHOCTH K
MaTeMaTUYeCcKOoMy OOpa3OBaHMI0 U CaMOOOpPa30BaHUI0 Ha MPOTSIKEHUU BCeU
KU3HU, TOTOBHOCTh K AKTHBHOMY YYacTHUIO B PEHICHUHM MPaKTUYECKUX 33134



MaTEeMaTUYeCKON HaNPaBICHHOCTH;

7) 3K0JIOTHYECKOe BOCITUTAHME:

cOPMHUPOBAHHOCTh  IKOJIOTMYECKOW  KYJIbTYpbl, TOHMMaHUE BIMSHUS
COLIMAJIBHO-?)KOHOMHYECKHUX IMPOLIECCOB HA COCTOSIHUE MPUPOAHOW M COLIMAIIBHON
Cpellbl, 0CO3HAHUE TJIO0ATBHOIO XapaKTepa IKOJIOTHUYECKUX MPOOJIEM, OPUEHTALIHS
HAa TPUMEHEHUE MATEMAaTUYECKUX 3HAHMM [JI peIIeHUus 3adad B o00yacTu
OKpYXalolel cpelbl, IJIaHUPOBAHME TOCTYNKOB M OLIGHKH HMX BO3MOXKHBIX
MOCJIEICTBUM JJIs1 OKPY KaIOLIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMUS:

c(OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKH U OOIIECTBEHHOW MTPAKTUKH, TOHUMAaHUE MaTeMaTHYECKOM
HAyKHU Kak c(ephl YeI0BEUECKOM IeATeTbHOCTH, ITAMOB €€ Pa3BUTUS U 3HAUUMOCTHU
JUTSL Pa3BUTHS [IMBUIIM3AIIAN, OBJIAJCHUE SI3bIKOM MATEMAaTUKH M MAaTeMaTHYeCKOU
KyJbTYPOU KakK CpeJICTBOM MMO3HAHUSI MUPA, TOTOBHOCTh OCYILECTBIIATH MPOEKTHYIO
U UCCJIEIOBATEILCKYIO JIEATEbHOCTh MHANBUAYAILHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

Bba3oBble jioruyeckue geiicTBus:

BBISIBIISITH M XapaKTE€pPU30BATHh CYIIECTBEHHbIE MPU3HAKKM MATEMATHYECKUX
O00BEKTOB, IOHATUMN, OTHOIIEHUI MEKy OHATUAMU, (POPMYITHPOBATH ONPEACIICHUS
NOHSTUMN, YCTaHABJIMBATh CYLIECTBEHHBIN MPU3HAK KJIaCCU(UKALIUN, OCHOBAHUS JJIs
000011I€HNS U CPABHEHHUSI, KPUTEPUU IPOBOJUMOTO aHAIIN3a;

BOCIIPUHUMATh,  (OPMYJIMpPOBATh W  NIPeoOpa3oBbIBATH  CYXKICHHUS:
YTBEPAMUTEbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIAITH MATEMATUUYECKHE 3aKOHOMEPHOCTH, B3aMOCBSI3U M IPOTUBOPEYHS B
dakTax, JaHHBIX, HAONIONCHUSAX M YTBEPKIACHUSX, HpeiaraTb KPUTEPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

JenaTb BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTHBHBIX H
WHIYKTUBHBIX YMO3aKJIFOUEHHUI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOATEIBHO JI0Ka3aTEIbCTBA MATEMATUUYECKUX YTBEPKICHAN
(mpsAMBIE M OT MMPOTUBHOTO), BEICTPAUBATh APIYMEHTALMIO, IPUBOAUTH IPUMEPHI U
KOHTPHpPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYX IACHUS U BBIBOJIbI;

BBIOMpATh CcHoco0 pemnieHus y4eOHOM 3adaud (CpaBHMBATh HECKOJIBKO
BapHAHTOB pEILICHUs, BEIOMpaTh HanboJee MOAXOASAIINN ¢ yUETOM CaMOCTOATEIBHO
BBIJICIICHHBIX KPUTEPUEB).

Ba3oBbIe ncciaeaoBareabCKHe AeiicTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEIOBATENbCKUM HWHCTPYMEHT MO3HAHUA,
dbopMmynaupoBaTh  BOMPOCHI,  (UKCHpPYIOLIME  MPOTHUBOpEUUE,  Npoliemy,



yCTaHaBIMBAaTh HWCKOMOE M JAaHHOE, (OPMUPOBATH TUIOTE3Y, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJNUTH CAMOCTOSITEIIbHO CIUVIAHUPOBAHHBIM AKCHEPUMEHT, MCCIIEI0BaHUE
[0 YCTaHOBJICHHIO OCOOEHHOCTEW MaTEeMaTHUECKOro O0OBEeKTa, SBICHUS, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXIYy 0ObEKTaMHU, SIBICHUSMH, IPOLECCAMU;

CaMOCTOSITENILHO (OpPMYJIMpPOBaTh O00OOIIEHUS M BBIBOJBI 0 pPE3yjbTaTaM
OPOBEAEHHOIO  HAOJIOJEHUS, HCCIENOBaHUS, OLEHUBAaTh  JIOCTOBEPHOCTH
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IPOTHO3UPOBAaTh BO3MOXHOE pa3BUTUE INIPOLIECCa, a TaKKe BBIIBUIATh
MPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmanmeii:

BBISABJIATH J1e(UUUTH MH(OPMALIUY, JAHHBIX, HEOOXOAUMBIX ISl OTBETA Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh HHPOPMALIMIO U3 UCTOYHHKOB PA3JIMYHBIX THIIOB, aHAJIM3UPOBAT,
CUCTEMAaTHU3UPOBATh U UHTEPIPETUPOBATH HHPOPMAIUIO PA3IUYHBIX BUI0B U (HOpM
IIPE/ICTABIICHHUS;

CTPYKTYpUpPOBaTh HWH(OPMALMIO, MPEACTABIATh €€ B Pa3MyHbIX (PopMax,
WJLTIOCTPUPOBATh TpadUueCcKH;

OLICHHBATh HaJEKHOCTD uH(popMaIun o CaMOCTOSITEJIbHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

OO0wmenne:

BOCHPUHUMATh U (OPMYJIUPOBATH CYKJIEHUSI B COOTBETCTBUU C YCIOBUSMHU U
LEJISIMUA OOLLEHUS, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUYKY 3PEHUS B YCTHBIX
M TMCBMEHHBIX TEKCTaX, JaBaThb IIOSICHEHWS IO XOJy pEIICHHs 3aJauH,
KOMMEHTHPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOZle 0OCYX/IEeHHUs 3aJlaBaTh BOMNPOCHI MO CYILECTBY OOCYX IAaeMON TEMBI,
npoOJyieMbl, peliaeMoil 3ajayu, BBICKA3bIBaTh HJEH, HAIEIEHHbIE Ha TIOMCK
pElIEHNsl, COMOCTABIATH CBOM CYXACHUS C CYXICHUSMH APYTHX YYAaCTHUKOB
uanora, OOHapyKMBaTh pa3IMuMe M CXOJCTBO MO3MIMI, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIIATh PE3YyJbTAaThl PEIICHUS 3a1a4d, DKCIEPUMEHTA, UCCICIOBAaHMS,
IPOEKTa, CAMOCTOATEIBHO BbIOMpaTh (OopMaT BBHICTYIUIGHHA C YYETOM 3ajad
MPE3EeHTAlUU U OCOOEHHOCTEN ayIUTOPHUHU.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEe YUeOHbIe 1eliCTBUS
Camoopranusanus:
COCTaBJISATH IUIAH, AJITOPUTM PEIICHUs 3a7a4M, BEIOMPATh CIIOCOO pelIeHUs C
Y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U



KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ yUETOM HOBOM MH(OpPMALIUU.

CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIEKT:

BIAJE€Th HAaBbIKAMU  IIO3HABATENILHOM  pedlieKcMM  Kak  OCO3HAHUs
COBEpIIAEMbIX JEHCTBUN M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJbTATOB, BIAJETh
crnocobaMy CaMOMPOBEPKH, CAMOKOHTPOJI TMpolLlecca M pe3yibTara pelieHUs
MaTeMaTU4YeCKOM 3a/1auu;

NPEABUACTh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYThH MPHU PEHICHUU 3aauH,
BHOCHUTH KOPPEKTUBHI B JEATECIBHOCTh HA OCHOBE HOBBIX OOCTOATENIbCTB, JAHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa IEIU U YCIOBUSIM, OOBSICHATh TPUUUHBI
JOCTHKEHUSI WM HEJIOCTHXKEHHS Pe3ybTaTOB JEATEIbHOCTH, HAXOAUTh OILIUOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHMMATh W HCMOJb30BaTh MPEUMYIIECTBA KOMAHIHONW U WHAUBUYyaTbHOMN
paboThl TpU pelIeHUH YYeOHBIX 3ajad, MPUHUMATh I€JIb COBMECTHOM
JeSATEeIbHOCTH, TUIAHUPOBATh OPTaHM3AIMI0O COBMECTHOM pPabOThI, pachpenessTh
BUJIBI paboOT, TOTOBAPUBATHCA, 00CYkKAATh MPOIECC U pe3yabTaT padoThl, 000011aTh
MHEHMS HECKOJIBKUX JIIOJICH;

y4acTBOBAaTh B TPyHmnoBbIX (opmax paboThl (0OCYXIEeHUS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BBITIOIHSATH CBOIO YaCTh PA0OTHI U KOOPAMHUPOBATH
CBOM JICUCTBUS C IPYTUMU YJIE€HAMHU KOMaH/Ibl, OIIEHUBATh KAY€CTBO CBOETO BKJIA/IA
B OOWMA TPOAYKT TO KpUTEpUsM, CHOPMYIUPOBAHHBIM YYACTHHUKAMHU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATDBI

K xoniy 10 kiacca o0yyaromuics HayquTCst:

« CBOOOJIHO OINEPUPOBATH OCHOBHBIMU TOHSITUSAMH CTEPEOMETPUM TIPU
peLIeHNUH 337a4 ¥ IPOBEACHUU MaTEeMaTHYECKUX PACCYKICHUM;

«  TPUMEHATh AKCUOMBI CTEPEOMETPUM M CIECACTBUS M3 HUX MPU PEIICHUU
F€OMETPUYECKHX 3a]1ay;

« KJaccuUIMPOBaTh B3aMMHOE PACIOJIOKEHUE TPSIMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B IPOCTPAHCTRE;

« CBOOOJHO OMNEpUPOBATH TMOHATHSAMHU, CBS3aHHBIMU C yIJIaMHd B
MPOCTPAHCTBE: MEXIY MNPSIMBIMU B TPOCTPAHCTBE, MEXKAY MPSMOU U
MJI0CKOCTBIO;

. CBO6OI[HO OIICPHUPOBATD IIOHATUAMU, CBA3aHHBIMU C MHOT'OI'PaHHHUKAMU

«  CcBOOOJHO pacro3HaBaTh OCHOBHBIE BHJbl MHOTOTPAHHUKOB (TIpHU3Ma,



nupamua, NpsMOYroJIbHBINA Napaienenunen, Kyo);

«  KJIacCU(pUIUPOBATh  MHOTOTPAHHUKH,  BbIOMpas  OCHOBaHUS IS
KJaccuukanuu;

« CBOOOJIHO  ONEpUPOBATh TMOHATHUSIMHU, CBSI3aHHBIMM C  CEUYCHUEM
MHOTOTPAHHUKOB TJIOCKOCTHIO;

«  BBINOJIHATh napasuiesIbHOE, LEHTPaIbHOE " OpPTOTOHAJIBHOE
MPOEKTUPOBaHUE (DUTYP HA IIIOCKOCTh, BHITOIHATH U300paxeHus: PUryp Ha
IJIOCKOCTH;

+ CTPOUTHh CEUEHHUSI MHOTOTPAHHHMKOB PA3JUYHBIMU METOJAMH, BBINOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

«  BBIYUCHATH  IUIOMIAJIM  TOBEPXHOCTEH  MHOTOTPaHHUKOB  (TpuU3Ma,
MMpaMKJia), TEOMETPUUECKUX TEJ C IPUMEHEHHEM (HOPMYIL;

+  CBOOOJIHO ONEpPUPOBATH MOHATUSIMU: CUMMETPUSI B IPOCTPAHCTBE, LICHTD,
OCh U INTIOCKOCTh CHMMETPHUH, LICHTP, OCh U IIIOCKOCTh CHMMETPUU (PUTYPBHI;

«  CBOOOJIHO OIEPUPOBATH MOHSATUSMU, COOTBETCTBYIOIIMMH BEKTOpaM H
KOOpAMHATaM B IPOCTPAHCTBE;

«  BBINOJIHITH ACHUCTBUS HaJl BEKTOPAMU;

+ peliath 3aJayd Ha JOKa3aTeIhCTBO MATEMAaTUYECKUX OTHOLICHUU U
HaX0JICHUE T€OMETPUYECKUX BEJIMYMH, TPUMEHSSI U3BECTHBIE METObI ITPU
pPELIEHUH MAaTeMaTUYECKHX 3a/1ad TOBBIIMIEHHOTO W BBICOKOTO YPOBHS
CIIOXHOCTH;

« TMPUMEHATh NPOCTEUIIME TMPOTPaMMHBIE CPEACTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPECOMETPUUECKUX 3a]1a4;

.+ U3BJEKaTh, NPEOOPA3OBBIBATH M WHTEPIPETUPOBATH HMHPOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUrypax, MNpeacTaBICHHYIO Ha
yepTexKax U pUCYHKaxX;

+ TPUMEHSTH MOJYUYCHHBIC 3HAHUS Ha NIPAKTUKE: CpaBHUBATH U
aHAJM3UPOBATh PEAJbHBIE CUTYAllMH, MPUMEHITh HU3YUYCHHBIE TMOHATHS B
mpoliecce  TOWCKa  pelieHUsT MaTeMaTH4ecku  CchopMylInpoBaHHOM
npoOIeMBbl, MOJECIUPOBATh pEalTbHbIC CUTyallUd Ha SI3BIKE T€OMETPHH,
UCCJIEIOBATh MOCTPOCHHBIE MOJAENIH C HMCIOJIb30BAHUEM T'€OMETPUUECKUX
MOHATUM U TEOpeM, armrmapara ajareOpbl, pellaTh MPAKTUYECKHUE 3ajayw,
CBSI3aHHBIC C HAX0KICHUEM F€OMETPUUYECKUX BEJIMYNH;

« HMETh TPEJCTaBIICHUS 00 OCHOBHBIX JTamax pPa3BUTUS TEOMETPUH Kak
COCTaBHOM 4acTu (PyH1aMeHTa pa3BUTHUS TEXHOJIOTUH.

K xonity 11 kiaacca oOydaromuiicss HayduTCs:

«  CBOOOJIHO OIEpUPOBATH TMOHSATUSMH, CBSI3aHHBIMH C IWJIMHIAPUYECKOM,
KOHUYECKOW © C(HEepUvecKOil TMOBEPXHOCTSAMU, OOBSICHATH CIOCOOBI
MOJTYYEHUS;



OIepUpPOBaTh MOHITHUIMH, CBA3AHHBIMU C TEIaMHU BPAILCHUS: LIUJIMHIPOM,
KOHYCOM, c(hepoii u mapom;

pacrno3HaBaTth TeJja BpalieHus (IWIMHIP, KOHYC, cdepa U map) U 0OObICHIThH
CHIOCOOBI MOTYYCHHsI TEJ BPaICHHS;

KJIacCU(DUIMPOBATH B3aUMHOE PACIIOOKeHNe c(hephl U IIOCKOCTH;
BBIYHCIIATh BEJIUYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M Tl BpalleHHUs,
O0OBEMBI U TUIOLIAAM MOBEPXHOCTEW MHOTOIPAHHUKOB M TE€J BpaIlECHUS,
TCOMETPUUYECKHUX TEN ¢ TPUMEHEHUEM (HOpPMYIT;

CBOOOJHO OMEpPUPOBAThH MOHSATHUSMH, CBI3AHHBIMA C KOMOWHAITUSIMH Tl
BpaIieHNUs 1 MHOTOTPAHHWKOB: MHOTOTPAHHWK, BIIMCAHHBIA B cdepy H
OMMCAHHBIA OKOJIO cdepbl, cepa, BIUCAaHHAS B MHOTOIPAHHUK WJIM TEJO
BpaICHUS;

BBEIYHCIIATh COOTHOIICHUS MEXKTY TIIOMIAIIMHA TTOBEPXHOCTEN B 00bEMaMu
IMOTO0OHBIX TEN;

U300pakaTh HW3y4daeMble (QUTYphl, BBINOJHATH (BBIHOCHBIE) TIOCKUE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYp: BHUJ CBEpPXY, COOKY,
CHU3Y, CTPOUTH CEUCHHUS TEJl BpaAICHUS;

W3BJICKaTh, WHTEPIPETHPOBATH W MPeoOpa3oBhIBaTh HWHOOPMAIUIO O
MPOCTPAHCTBEHHBIX TEOMETPUYCCKUX (HUrypax, TMpeACcTaBICHHYIO Ha
yepTexkax U puCyHKax;

CBOOOJTHO OTNIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHATH OTEPaIlii Ha/l BEKTOPAMH,

3a/1aBaTh MIIOCKOCTh YPABHCHHEM B JICKAPTOBOW CHCTEME KOOPIUHAT;
peraTh reOMETPHYECKIE 3aa91 Ha BEIYUCICHNE YTII0B MKy MPSIMBIMU U
MJIOCKOCTSIMH, BEIYUCIIEHUE PACCTOSIHUN OT TOYKH JI0 IIOCKOCTH, B LIETIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOIa TIPU PEIICHHH;
CBOOOJTHO OIEPUPOBATH TIMOHATHSIMH, CBSI3AHHBIMA C JBWKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh M300pa)KEHHWS MHOTOTPAHHMKOB W TEN BpallleHUs TpuU
MapajyIeJIbHOM  MEPEHOCE, UEHTPAIBHOM CUMMETPUH, 3E€PKaAIBHOU
CUMMETPHH, TIPU TTIOBOPOTE BOKPYT MPSIMOiA, TpeoOpa30BaHus MOJ00NS;
CTPOUTH CCUYCHHUS] MHOTOTPAHHMKOB WM TEJ BpAICHUS: CCUCHHS ITMIMHApA
(mapaysieTbHO M MEPIEHANKYIISIPHO OCH), CEUCHHS KOHYca (Mapasuie/ibHbIC
OCHOBAHHIO M TIPOXOIAIITUE YepPe3 BEPIITUHY), CEUCHUS TI1apa;
WCIIOJIb30BAaTh METOJIbI TOCTPOCHMSI CEUCHUI: METOJ CJIEJOB, METOJ
BHYTPEHHETO IIPOSKTHPOBAHUS, METO/I IIEPEHOCA CEKYIICH MIOCKOCTH;
JTIOKa3bIBaTh TEOMETPUUCCKHUE YTBEPKICHMUS;

NPUMEHATh TEOMETPUYECKHE (aKTBl I PEHICHUS CTEPEOMETPHUYCCKUX
3a/lay, MPEIOJIaraloluX HECKOJBKO IIaroB pEHIeHUs, €CIH YCIOBUS
IIPUMCHEHHUS 3a/I1aHbI B SIBHOW U HESIBHOH (hopme;



pemath 3amayd Ha JI0Ka3aTeIbCTBO MATEMaTHYECKHX OTHOIICHUH W
HaXO0XKJICHHUE TeOMETPUICCKUX BEITUYNH;

NPUMEHATHh TPOTPAMMHBIC CPEJCTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CUCTEMBI MPU PEIICHUH CTEPEOMETPUUICCKUX 3a]1aY;

MIPUMEHSTH TTOJTYICHHBIC 3HAHUS Ha TIPAKTHKE: CpaBHUBATb,
aHAJIM3UPOBATh U OICHUBAThH PEAIbHBIC CUTYAIlUH, IPUMEHSITh U3YYCHHBIC
MIOHSITHS, TEOPEMBI, CBOMCTBA B TIPOIECCE MTOMCKA PEIICHUS MATEMAaTHICCKU
chOpMYITUPOBAHHONW TPOOJIEMBI, MOACIUPOBATh PEAbHBIE CUTYallUd Ha
S3bIKE TEOMETPUHU, UCCIIEA0BATh TOCTPOESHHBIE MOJICIH C UCIIOJIb30BAHUEM
TCOMETPUYECKUX TIOHATHH W TEOpeM, ammapara ajreOpbl, pemnaTh
NPAaKTHYECKUE 3aJlaud, CBA3aHHBIE C HAXOXKICHHEM T'€OMETPHUECKHUX
BEIINYWH;

UMETh TIPEJCTABJICHUS OO0 OCHOBHBIX JTallax Pa3BUTHS TCOMETPUU Kak
COCTaBHOM 4acTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosmuecTBo 4acos
Ne HaumeHoBaHue pa3iesioB U TeM KonTtpoJibHbie JuieKkTpOoHHbIE (UG poBbIE)
n/n NMPOrpamMMbl Beero padoThI o0pa3oBaTesibHbIE PeCypChl
1 BBenenue B ctepeoMeTpuio 23 1 https://uchi.ru/
) B3anMHOe pacnionokeHue npsmsIx B 6 httos://uchi.ru/
MIPOCTPAHCTBE |
3 [TapanienbHOCTb MPSMBIX U IIIOCKOCTEN B 8 httos:/fuchi.ru/
MIPOCTPAHCTBE HERSIUCALIE
I1 i .
4 epIIEeHIUKYISAPHOCTD MPSIMBIX U MJIOCKOCTEH o5 1 httos://uchi.ru/
B IIPOCTPAHCTBE |
9) VYTubl ¥ paccTosHUA 16 https://uchi.ru/
6 MHororpaHHUKH 7 https://uchi.ru/
7 BexkTopsl B mpocTpaHcTBE 12 https://uchi.ru/
g [ToBTOpeHue, 0600IIEHNE U CUCTEMATU3AIIHS 5 httos:/fuchi.ru/
- ps://uchi.ru
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 5



https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
https://uchi.ru/

11 KIIACC

KoaudyecTBO 4acoB

No i/ HaumeHoBaHue pa3/ie/ioB U TeM KonTposabHbie JyekTpoHHbIE (HU(PPOBBIE)
[
2 NMPoOrpaMmblI Bcero padoThI o0pa3oBaTe/bHbIE PeCypChl
AHanmuTr4yeckasi FeOMeTpUs 15 1 https://uchi.ru/
[ToBTOpenue, o6o0IIeHNE U 15 1 httos://uchi.ru/
crucTemMaTu3auurs 3HaHUI AERS-HUChLIL
O0bEM MHOTOTpAaHHUKA 17 https://uchi.ru/
Tena Bpaienus 24 https://uchi.ru/
HGJIOIIIal[I/I MTOBEPXHOCTU U 00BEMBI KPYIJIBIX 9 1 httos://uchi.ru/
Ten
JBroxeHus 5 1 https://uchi.ru/
[ToBTOpenue, o6o0IIeHNE U 17 httos://uchi.ru/
CUCTEeMAaTH3aIHsl 3HAHHHA AEps.JAChLI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6



https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
https://uchi.ru/

ITOYPOYHOE IIVTAHUPOBAHUE

10 KITACC
KonuyecTBo yacos JIeKTPOHHbIE
uudgposbie
Ne n/m Tema ypoka KoHTpoJIbHbIE oOpa3oBaTeJibHbIE
Beero padoThbI pecypchl

OcHoBHbIE NpaBUiIa U300paKEHUS HA

1 PUCYHKE IIJIOCKOCTH, MAPAJUIEIIbHBIX IPSIMBIX 1 https://uchi.ru/
(OTpe3KoB), cepeMHBI OTpe3Ka
[ToHsATHS cTepeoMeTpHUM: TOUKA, MpsIMas,
IJIOCKOCTb, MPOCTpaHCcTBO. OCHOBHBIE

2 IpaBuUJia U300paKEHUsI Ha PUCYHKE 1 https://uchi.ru/
IJIOCKOCTH, MapajlIeNIbHbIX IPSIMBIX
(OTpe3KoB), cepeAHBI OTPE3Ka
[TonsiTHs: mepeceKkarourecs MmI0CKOCTH,

3 MepeCceKaroIInecs MpsiMasi | MII0CKOCTh; 1 https://uchi.ru/
MOJIYTIPOCTPAHCTBO
[TonsiTHs: mepeceKkarouecs MmI0CKOCTH,

4 MepeceKaroIInecs mpsiMasi U TUIOCKOCTb; 1 https://uchi.ru/
MOJIYTIPOCTPAHCTBO
MHororpaHHuKH, H300paxKeHne

5 MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP, 1 https://uchi.ru/
HECYIIECTBYIOIINX 0OHEKTOB
MHororpaHHUKH, H300paxKeHe

6 MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP, 1 https://uchi.ru/
HECYIIECTBYIOIINX 00OHEKTOB

7 AKCHOMBI CTEPEOMETPUHN U TIEPBHIE 1 https://uchi.ru/
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CIICACTBHUA U3 HUX

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE

8 https://uchi.ru/
CJICZICTBUS U3 HUX
AKCHOMBI CTEPEOMETPHH U TIEPBBIC
9 CJIEJICTBUS U3 HUX. Cnvoco61,1 3a/laHus httos://uchi.ru/
HPAMBIX U IIJIOCKOCTEN B POCTPAHCTBE.
O003Ha4eHus NPAMBIX U INIOCKOCTEH
N300paxeHue cedeHuil mupamuibl, Kyoa u
NPU3MBI, KOTOPBIE TPOXOAAT Yepe3 ux peopa.
10 N300pakeHne nepeceueHus morydeHHbIX https://uchi.ru/
iockocTeil. PackpaimmBanue nocTpoeHHbIX
CEUEHHH pa3HbIMU LIBETaMHU
N300paxeHue cedeHuit mupamuibl, Kyoa u
IPU3MBI, KOTOPBIE TPOXOAAT Yepe3 ux peopa.
11 N3006paxeHue nepeceyeHus Noay4yeHHbIX https://uchi.ru/
riockocTeil. PackpaimBanyie NoCTpOEHHbIX
CEUeHHH pa3HbIMU IIBETAMHU
N306paxeHue cedeHnii mupamMmuibl, Kyoa u
NIPU3MBI, KOTOPBIE TPOXOAST Yepe3 ux peopa.
12 N300pakeHne nepeceueHus moryuyeHHbIX https://uchi.ru/
riockocTeil. PackpaiimBanyue NoCTpOSHHbIX
CEUeHHH pa3HBIMU IIBETaMHU
N306paxeHne cedeHnit mupamMmuibl, Kyoa u
TIPU3MBI, KOTOPBIE TPOXOAST Yepe3 ux peopa.
13 N300pakeHne nepeceueHus moryuyeHHbIX https://uchi.ru/
iockocTeil. PackpaiimBanyie NoCTpOeHHbIX
CEUeHHH pa3HbIMU IIBETAMHU
14 Mertoa cnefoB it MOCTPOSHUS CeUSHUN https://uchi.ru/
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MerTton ciie10B U1l IOCTPOEHUS CEUEHUI.

15 CBoiicTBa nepeceueHuid MpsIMbIX U https://uchi.ru/
IIJIOCKOCTEN
MerTton ciie10B U1l IOCTPOEHUS CEUEHUI.

16 CBoiicTBa nepeceueHuid MpsIMbIX U https://uchi.ru/
IIJIOCKOCTEN
[TocTpoenue ceuenuii B nmupamue, Kyoe mno

17 TpEM TOUKaM Ha pé6Pax. Coznanue httos-//uchi.ru/
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MOCTPOEHUS
[TocTpoenue ceuenuii B nupamue, Kyoe mno

18 TpEM TOUKaM Ha pé6Pax. Coznanue httos-//uchi.ru/
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MOCTPOEHUS
[TocTpoenue ceuenunii B mupamue, Kyoe mo

19 TpEM TOUKaM Ha pé6Pax. Coznanue hitos-//uchi.ru/
BBIHOCHBIX YEPTEXKEH U 3aMKCh I1aroB
IIOCTPOEHHUS
[TocTpoenue ceuenunii B mupamue, Kyoe mno

20 TpEM TOYKaM Ha pé6Pax. Coznanue hitos-//uchi.ru/
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
IIOCTPOEHHUS
[ToBTOpenne mianumerpun: Teopema o

21 MPOMOPLUMOHANIBHBIX oTpe3kax. [logobue https://uchi.ru/
TPEYTOJIbHUKOB
IToBTOpenue mianumerpun: Teopema

99 Menenas. PacyeTsl B c€4€HHSIX Ha BBIHOCHBIX! hitos-//uchi.ru/

yeprexax. Mcropus pa3BuTus IIIaHUMETPUHU
U CTEPEOMETPUU
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KonTponpHas padora "AKCHOMBI

23 crepeomerpun. Ceuenuns"
B3anMHOE pacnosioKeHue NpsiMbIX B

24 npoctpancTBe. CKpeIMBaIOIUecs MpsiMbIE. httos://uchi.ru/
[Ipu3Haku ckpemuBaromuXcs NPsSIMBbIX.
[TapasuienpHbIe IPSIMBIE B IPOCTPAHCTBE
Teopema o CylIeCTBOBAHUU U
€AMHCTBEHHOCTH NPSAMOI1 MapaijiesibHON

o5 JTAHHOM IIPSIMOW, HpOXOI[}IHI?fI yepes TOiIKy httos://uchi.ru/
IIPOCTPAHCTBA U HE JISKAIIECH Ha TaHHOU
npsAMoM. Jlemma o nepeceyeHun
NapaJUIEIbHBIX MPAMBIX IIJIOCKOCTBIO
[TapannensHoCTb TpeX MpsiMbIX. Teopema o

26 TpEX NmapauleIbHBIX NpsAMbIX. Teopema o https://uchi.ru/
CKPEIIHBAIOIINXCS PAMBIX
[TapamnensHoe mpoekTupoBanne. OCHOBHbBIE

97 CBOICTBa MapaijIeIbHOTO MPOEKTUPOBAHUS. hitos://uchi.ru/
N3o06paxkenue pazHbIx puryp B
NapauIeIbHON POEKINH
lenTpanbpHas mpoekuus. Yroi ¢

28 COHAIPaBJIEHHBIMU CTOPOHAMH. YTOJ MEXY| https://uchi.ru/
IPSIMBIMU
3aauM Ha JOKa3aTelbCTBO U UCCIIEeI0BaHUE,

29 CBSI3aHHBIE C PACIIOIOKEHUEM TIPSIMBIX B https://uchi.ru/
MIPOCTPAHCTBE
[TonsATHA: MapauIeTbHOCTD MPAMON U

30 IUIOCKOCTH B npocTpaHcTse. [Ipu3nak hitos-//uchi.ru/

NapaJUIEIbHOCTH MIPSIMOU U TUIOCKOCTH.
CBolicTBa napauIeaIbHOCTU IPSIMON U
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IIJIOCKOCTH

FGOMeTpI/I‘IeCKI/Ie 3aJa4 Ha BBIYHMCICHUC U
JA0Ka3aTCJIbCTBO, CBA3aHHBIC C

31 . https://uchi.ru/
MapajuIeIbHOCTHIO MPSAMBIX U TJIOCKOCTEN B
MIPOCTPAHCTBE
[TocTpoenue ceueHus, MPOXOISIIETO Yepes3
JAHHYIO TIPSIMYIO Ha YepTEkKe U )
32 . . ) https://uchi.ru/
napajuieIbHOTO APyroi mpsimoit. Pacuér
OTHOIIICHUH
[TapannenpHas MPOEKIKs, TPUMEHEHUE TS
IMOCTPOCHUS CeUCHMI Ky0a 1 .
33 P }i https://uchi.ru/
napasienenurnena. CBoncTBa
napasuiesienuIieia i mpu3Mbl
ITapannensHble IOCKOCTH. [Ipu3Haku .
34 P P N https://uchi.ru/
MapajieIbHOCTH JIBYX IUIOCKOCTEN
Teopema 0 nmapaieIbHOCTH U
€IMHCTBEHHOCTH TIJIOCKOCTH, TTPOXOISAIICH )
35 . https://uchi.ru/
yepe3 TOUKY, He TPUHAIICKAITYIO TaHHOU
IJIOCKOCTH U CJICACTBUS U3 HEE
CaolicTBa napasuieabHbIX MIOCKOCTEN: O
MapaIeIbHOCTH IPSAMBIX IIEPECCUCHUS IIPU .
36 P P p P https://uchi.ru/
MEPECEUCHHH JIBYX MapaJlIeIbHBIX
IJIOCKOCTEN TPEThEN
CaolicTBa napaieabHbIX MIIOCKOCTEN: 00
OTpEe3Kax NapayljIeIbHBIX IPSIMBIX,
37 3aKJIFOUYEHHBIX MEKy TapaIeIbHBIMU https://uchi.ru/

IJIOCKOCTAMU; O ICPECCUCHUU HpHMOfI C
ABYMS TapaJUICJTIbHBIMUA IIJIOCKOCTAMUA
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[ToBropenue: Teopema [Tudaropa na

38 https://uchi.ru/
INIOCKOCTH
IToBTOpEHME: TPUTOHOMETPHUSI .
39 P p P https://uchi.ru/
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA
CsoiicTBa Ky0a U IPSAMOYTOJLHOTO .
40 yoa i HpAMOyT https://uchi.ru/
napasuiesienuiena
Brrurcnenue UIMH OTPE3KOB B KyOe U i
41 https://uchi.ru/
MPSIMOYTOJILHOM TapajuieJIenuIese
[lepnenauKyISIpPHOCTD IIPSAMOM M TUNIOCKOCTH.
42 [Tpu3Hak neprneHuKyIspHOCTH IPSIMON U https://uchi.ru/
INIOCKOCTH
[lepneHauKyISIpPHOCTD IPSAAMOM U TUNIOCKOCTH.
43 [Tpu3Hak neprneHuKyIspHOCTH IPSIMON U https://uchi.ru/
INIOCKOCTH
Teopema o CylIeCTBOBAHUU U
€IMHCTBECHHOCTH IIPSIMOM, IIPOXOISIICH .
44 A P POXOMIH https://uchi.ru/
4yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHANKYJISIPHON K IIIOCKOCTH
ID1ockocTH U MEPHECHINKYIAPHBIE UM )
45 P yip https://uchi.ru/
MpsIMbIE B MHOTOTPaHHHUKAX
ID1ockocTH U MEPHECHINKYIAPHBIE UM .
46 PHEHATKY AP https://uchi.ru/
MpsIMbIE B MHOTOTPaHHUKAX
Ilepnennukysp u HakaoHHas. IlocTpoeHue .
47 PLSHARYIDIP P https://uchi.ru/
MEePIEHANKYIISPA U3 TOYKH HA TIPSIMYIO
Ilepnennukysp u HakiaoHHas. IlocTpoeHue .
48 PHCHIMKYIAD p https://uchi.ru/
MEePIEHANKYIISIPA U3 TOYKH HA MIPSIMYIO
Teopema o TpEX MepHeHIUKYIApax (mpsmast i
49 p PEX MEPICHAMKYIAPAX (11 https://uchi.ru/

u oOpartHas)
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Teopema o Tpéx neprneHAUKYIsIpax (mpsmas

50 https://uchi.ru/
u oOpaTHas)

51 https://uchi.ru/
VYros Mexay CKpelrMBarOIUMUCS MPSIMbIMU
ITouck meprneHauKyISIPHBIX IPSIMBIX C .

52 p YHAPHEIX TP 5 https://uchi.ru/
MTOMOIIBIO TIEPIICHAUKYISIPHBIX TIJIOCKOCTEH

53 OproroHaibHOE IPOESKTUPOBAHHE https://uchi.ru/
[Toctpoenue ceuennii Kyoa, IpU3MBblL,

54 IIPaBUJIbHOM IMPAMMJIBI C TIOMOIIBIO https://uchi.ru/
OPTOTOHAJILHON TIPOSKITUH
[Toctpoenue ceuennii Kyoa, IpU3MBblL,

55 MPaBUIILHON MUPAMH/IBI C TTOMOIIBIO https://uchi.ru/
OPTOTOHAJILHON TIPOSKITUH
CummeTpusi B IPOCTPAHCTBE OTHOCUTEIEHO

56 mockoctH. [limockocTy cummerpuil B https://uchi.ru/
MHOTOT'PaHHHUKAX
ITpusHak neprneHIuKYISPHOCTH IPIMOU U .

57 P P YP P https://uchi.ru/
MJIOCKOCTH KakK CIIEJCTBUE CUMMETPUU
ITpaBunsHBIE MHOTOIpaHHUKHU. Pacyér .

58 P . P https://uchi.ru/
pacCTOSTHUM OT TOYKHU JI0 TIIOCKOCTH
ITpaBunbHBEIE MHOTOIpaHHUKHU. Pacyér .

59 P . P https://uchi.ru/
PAcCTOSIHUHM OT TOYKH JI0 TFTIOCKOCTH
CnocoObI ONyCTUTH MEPIICHIUKYIISPBI:

60 CUMMETpPHUS, CABUT TOYKHU IO MapajieIbHOI https://uchi.ru/
IpSAMOi
CaBur no HenapajuieaIbHOH MPSIMOI, .

61 PAIICTIBHOM TP https://uchi.ru/
W3MEHEHUE PACCTOSHHM

62 Konrponbnas pabora "B3anmuoe
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PacHoI0KEHHE NPSAMBIX U IIIOCKOCTEH B
npocTpaHcTse”

IToBTOpEHME: Yroa MEXAy IIPAMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B

63 https://uchi.ru/
IIPOU3BOJIBLHOM TPEYTOJIbHUKE, TEOPEMA
KOCHUHYCOB
IIoBTOpEHME: YrOaI MEXAY

64 CKPEIMBAIOIIUMUCS IPSIMBIMU B https://uchi.ru/
IIPOCTPAHCTBE

65 ["'eomeTpryeckue METOAbI BEIUMCIIEHUS yTia httos://uchi ru/
MEXy IPSIMBIMH B MHOTOI'PaHHUKAX

66 JIByrpansbiii yroa. CBOMCTBO JIMHEHHBIX httos://uchi.ru/
YIJI0B JBYTPAaHHOTO yrja

67 [lepnieHauKyIApHBIE IIOCKOCTH. CBOfICT]Ea hitos://uchi.ru/
B3aMMHO NEPIEHINKYISPHBIX MIIOCKOCTEN
[Tpu3Hak neprneHuKyIIpHOCTH IIOCKOCTEH;

68 TeopeMa o \l:[pSIMOI\/'I IIEPECEUCHUS JBYX ) hitos-//uchi.ru/
IJIOCKOCTEH MepHneHANKYISIPHBIX TPEThen -
IJIOCKOCTH
[IpstmoyronbHbBIN Napasuienenunes; Kyo;

69 U3MEPEHUS, CBOMCTBA MPSIMOYTOJIBLHOTO https://uchi.ru/
napajuleIenune1a

70 Teopema o quaroHanu prIMoyl"OJ'H)HO"FO hitos-//uchi.ru/
napajuiejenunesa u cieCTBUE U3 Hee
CrepeoMeTpHuuecKkre U NPUKIAIHBIE 3aJa4H,

71 CBSI3aHHBIE CO B3aMMHBIM PaCIOJIOKEHUEM https://uchi.ru/
IPSIMBIX U MIJIOCKOCTH

72 IloBTOpEHME: CKpEIMBAIOLIKEC NIPSIMBIE, https://uchi.ru/
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NnapajiCJIbHBIC IIJIOCKOCTU B CTAHAAPTHBIX
MHOTI'OI'PaHHHUKax

[Tapa mapanienbHbIX IOCKOCTEN HA
CKPCIIUBAIOIHNXCS NPAMBIX, PAaCCTOAHUC

73 https://uchi.ru/
MEXYy CKPEIMBAIOIIMMUCS MIPSMBIMU B
MPOCTBIX CUTYAIUAX
Paccrosnne oT TOUKH JI0 MIOCKOCTH, .

74 f[ https://uchi.ru/
paccTosiHuE OT IPSMOM JI0 TIIOCKOCTH
Brluncnenue paccTosHAN MEXITY

75 CKPELIMBAIOIMMMHUCS IPSIMBIMU C IIOMOLIBIO https://uchi.ru/
MEePHEHANKYJISIPHON TIIIOCKOCTH
TpéxrpanHslil yroi, HEpaBeHCTBa IS
TpexXrpaHHbIX yriioB. Teopema IIndaropa, .

76 PEXTP r p (arop https://uchi.ru/
TEOPEMBI KOCHHYCOB ¥ CUHYCOB JJIS
TPEXTPAHHOIO yIJIa
DyeMeHThI chepruueckoil TEOMETPUU: )

77 dep P https://uchi.ru/
reoe3u4eCcKre JMHUM Ha 3emiie

78 n n
KoHnTtposbHast pabota "YTIIbI U paccTOSHUS
Cuctemaru3zanus 3HaHUN "MHOTOTpaHHUK U )

79 " https://uchi.ru/
€ro PJIEMEHTHI
ITupamuna. Buner nupamug. [IpaBuiabaas .

80 DAMILIA, TR HUpEtn. 1P https://uchi.ru/
nipamMua
[Ipu3ma. Ilpssmast 1 HaKJIIOHHAS IIPU3MEL. .

81 P P p https://uchi.ru/
IIpaBunpHas npuzma
IIpsimoit mapaiienenuie, IPsSMOYTroIbHBIH .

82 P P S SRS https://uchi.ru/
napasuienenunes, Kyo

83 Beinykiieie MHOrorpanHuku. Teopema https://uchi.ru/
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Ditnepa

Beinykiieie MHOrorpanHuku. Teopema

84 Oiinepa. [IpaBunbHbIC U OTYIPABUIIbHBIC 1 https://uchi.ru/
MHOTOTPaHHHUKH

85 KoHnTtponbhas pabora "MHororpaHHuKu" 1

86 [ToHsiTHE BEeKTOpa HA IJIOCKOCTH H B 1 httos://uchi.ru/
IPOCTPAHCTBE

87 CymMa BEKTOpOB 1 https://uchi.ru/

88 Pa3HocTh BEKTOpPOB 1 https://uchi.ru/

89 [IpaBwiio mapamenenumena 1 https://uchi.ru/

90 YMHOXEHHE BEKTOpa Ha YHCIIO 1 https://uchi.ru/

91 Paznoxenue BekTopa 1o 6a31/1c3v/ TpEX 1 httos-//uchi.ru/
BEKTOPOB, HE JISKAIIUX B OJHOH IJIOCKOCTH

92 CxkansipHO€ MPOU3BE/ICHHE 1 https://uchi.ru/

93 Brrancnenue yria Mexy BEKTOpaMu B 1 hitos://uchi ru/
MPOCTPAHCTBE

94 [Ipocreiinme 3a1a4un ¢ BEKTOpaMH 1 https://uchi.ru/

95 [Tpocreiimne 3agaun ¢ BEKTOpaMu 1 https://uchi.ru/

96 [Ipocrefinme 3a1a4u ¢ BEKTOpaMH 1 https://uchi.ru/

97 Konrponsnas padora "Bekropsr" 1

98 O00011IEHNE U CUCTEMATU3AaIMs 3HAHUN 1 https://uchi.ru/

99 O00011IEHNE U CUCTEMATU3ALUs 3HAHUN 1 https://uchi.ru/

100 O00011IeHNE U CUCTEMATU3ALUS 3HAHUN 1 https://uchi.ru/

101 O00011IEHNE U CUCTEMATU3ALUs 3HAHUN 1 https://uchi.ru/

102 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN 1 https://uchi.ru/

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102
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11 KIIACC

Koau4vecTBo 4acoB DJIeKTPOHHbIE
uudposeie
Ne i/ Tema ypoxka B KoHTpoJibHbIE o0pa3oBaTe/ibHbIE
cero
padoThI pecypchbl
[ToBTOpenue Tems! "KoopauHaTel BeKTOpa .
1 a nnoixocm 0B D PA | P 1 https://uchi.ru/
pOCTpaHCTBE
[ToBTOopenune Temnl "CkanaspHoOe .
2 o P " P 1 https://uchi.ru/
pPOU3BEICHHE BEKTOPOB
[ToBTOpeHne Temnl "Brruncienue yria .
3 e P yf 1 https://uchi.ru/
11y BEKTOpaMH B IPOCTPAHCTBE
[ToBTOpeHue TeMsl "YpaBHEHHE IPSIMOH, .
4 . perue P b 1 https://uchi.ru/
POXOJIAIIEH yepe3 ABE TOUKU
5 YpaBHEHHE IJTIOCKOCTH, HOPMaJb, 1 hitos://uchi.ru/
ps: .
YpaBHEHHUE MJIIOCKOCTH B OTpE3Kax
6 YpaBHEHHE IJTIOCKOCTH, HOPMaJb, 1 hitos://uchi.ru/
ps: .
YpaBHEHHUE MJIIOCKOCTH B OTpE3Kax
7 BekTopHoe npousBeneHue 1 https://uchi.ru/
8 JIuneliHbIe HEPABEHCTBA, JIMHEWHOE 1 httos://uchi.ru/
ps: .
IporpaMMHUpPOBaHUE
9 JIuHeliHbIC HEPABEHCTBA, JIMHEWHOE 1 httos://uchi.ru/
ps: .
MporpaMMHUpPOBaHUE
AHanuTH4YecKue MeTOIbl pacuéra yria .
10 ARLD 4 1 https://uchi.ru/
MEXAY NPSMBIMU B MHOTOTPaHHUKAX
11 AHaMTUYECKHE METO/IbI pacyéra yria 1 hitos-//uchi.ru/
ps: .
MEXIY TIIOCKOCTSIMA B MHOTOTpaHHUKAX
12 ®dopmyna pacCTOSHUS OT TOYKH J10 1 https://uchi.ru/
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IIJIOCKOCTH B KOOpJIMHATAaX

HaXO}K,I[eHI/IC paCCTOﬂHI/Iﬁ OT TOYKH OO0

13 https://uchi.ru/
IIJIOCKOCTH B KyOe
HaxoxaeHue paccTosiHUM OT TOUKH 10 )

14 P : https://uchi.ru/
IUIOCKOCTH B MPaBUJILHON MUPaMUIE

15 KoHnTpoisbHas pabota "AHamuTudyeckas
reomerpus”
CeueHsI MHOTOTPAaHHUKOB: CTaHIAPTHBIC )

16 P P https://uchi.ru/
MHOTOTPaHHUKHU

17 CeueHust MHOTOTPAHHUKOB: METO/I CJIC/IOB https://uchi.ru/
CeueHsI MHOTOTPAaHHUKOB: CTaHIAPTHBIC

18 IJIOCKOCTH, MIEPECEUCHUS MPAMBIX U https://uchi.ru/
IIJIOCKOCTEN
[TapamienbHbIe IPSIMBIE U IITIOCKOCTH: )

19 P P https://uchi.ru/
napaiesbHbIe CEUYCHHS
[TapamienbHbIe IPSIMBIE U IIJIOCKOCTH: .

20 P . p . https://uchi.ru/
pacuéT OTHOIIEHUH

21 [TapannenbHble psAMbIE U TIOCKOCTH: YIJIBI https://uchi.ru/
MEXy CKPEIUBAIOIUMUCS TPSIMBIMU
[TeprieHIUKYISIPHBIC IPSMBIC U TUIOCKOCTH:
CTaHIaPTHBIC TIAPbI MePICH UK YIIPHBIX i

22 PTHBIE Tapl HEp P https://uchi.ru/
TUTOCKOCTEH M TIPSIMBIX, CHMMETPHH
MHOTOTPaHHUKOB

23 [leprieHquKyNIIpHBIE TPSIMbIE U TJIOCKOCTHU: https://uchi.ru/
TeopeMa O TPEX MEePIeHIUKYIIIpax

24 [lepnenuKynsIpHbIE IPSIMBIE U https://uchi.ru/
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IIJIOCKOCTH: BBIYUCJIICHUA OJINH B
MHOTI'OI'PaHHHUKax

HOBTOp CHUC: TJIOIIaA MHOI'OYI'OJIbHUKOB,

25 (bopMyIIbI UTS TUTOIIAIeH, COOOpaKEHHS https://uchi.ru/
noa00us
[ToBTOpEHMeE: IO MHOTOYTOJILHUKOB,

26 (bopMyIIbI UTS TUTOIIACH, COOOpaKEHHS https://uchi.ru/
no00us
[ToBTOpEHME: MO MHOTOYTOJIbHUKOB,

27 dbopMyIIbl TS IOIIAACH, COOOpaKEHUS https://uchi.ru/
nmonoous
[Tnomanu ceueHnit MHOTOTPaHHUKOB:

28 II0LIa/1M TOBEPXHOCTEH, pa3pe3aHus Ha https://uchi.ru/
YacTH, COOOpaKeHUs O 100ust
[Tnomanu ceyeHnit MHOTOTPaHHUKOB:

29 IUIOLIA/IM TOBEPXHOCTEH, pa3pe3aHus Ha https://uchi.ru/
YacTH, COOOpaKeHUs MO 100ust
KonTponbhas padota "[loBTOpenue:

30 MHOTOTPaHHHUKH, CEYEHUS
MHOTOTPaHHUKOB"

a1 O06BEM Tena. O6BeM PSIMOYTOIILHOTO httos://uchi.ru/
napaJieNenuneaa

19 3amaun 00 yaABOCHUH Ky0a, O KBaJApaType hitos://uchi.ru/
Ky0a; 0 TpUCEKLIUHU yIIia
CrepeomeTpHuyecKHe 3aauu, CBSI3aHHbIE C

33 00BEMOM TIPSMOYTOJIBHOTO https://uchi.ru/
napaieNenunea

34 IIpuknagnele 3a/1a4u, CBI3aHHBIE C https://uchi.ru/
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BBIUMCIICHHEM 00BEMA MMpAMOYT'OJIBHOT'O

napajuiejaenumneaa
35 O06BEM psMON TIPU3MBI https://uchi.ru/
CTrepeoMeTpHUYECKHE 3a1a4H, CBSI3aHHBIE C .
36 pEOMETP ¢ Sanat, ¢ https://uchi.ru/
BBIYHCIICHHEM 00BEMOB TIPSIMOM MPU3MBI
IIpuknaguble 3aga4u, CBI3aHHBIE C 00BEMOM .
37 P UH A https://uchi.ru/
TPSIMOU TIPU3MBI
Brruucienue 00bEMOB TEN ¢ IIOMOIIBIO
38 omnpenenénHoro uHTErpana. O0sEM https://uchi.ru/
HAKJIOHHOM MPU3MBI
Brruucienue 00bEMOB TEN ¢ IIOMOIIBIO
39 onpeaenénHoro uarerpaita. Oobpém https://uchi.ru/
MAPaMUIbI
dopmyna 00péMa mupamuasl. OTHOLIEHUE .
40 pMY. paMui https://uchi.ru/
00BEeMOB MUpaMU ¢ OOLITUM YTIIOM
Dopmyna 00péMa tmpamuasl. OTHOIIEHNE .
41 pMYy pamuit https://uchi.ru/
00BEeMOB MUpaMU ¢ OOLITUM YTIIOM
CrepeoMeTPHUUECKHE 3a0a4H, CBI3aHHBIE C .
42 PEOMETD al https://uchi.ru/
00BEMaMH HAKJIIOHHOW MPU3MBI
CrepeoMeTPHUUECKHE 3a0a9H, CBSI3aHHBIE C .
43 p p https://uchi.ru/
00BEMamMH TUpaMUIBI
[Tpuknagaeie 3agaun 1o Teme "OO0BEMBI
44 Ten'", CBI3aHHBIC ¢ 00HEMOM HAKJIOHHOM https://uchi.ru/
MPU3MBI
ITpuknanaeie 3amagyn no TeMe "OOBEMBI .
45 PHICIAHABIC SAAHH TIC hitps://uchi.ru/
Ten", CBI3aHHbIC ¢ 00BEMOM MTUPAMHUJIBI
I[Tpumenenne 00EMOB. Berancienue .
46 P https://uchi.ru/

pacCcTodaHuAg 0 IMIIOCKOCTHU
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KonTponbaas padota "O0béM

A7 |
MHOTOTPaHHHKA
HuimHaprdecKkas MOBEPXHOCTb,
48 00pa3yromme UIHHIPUISCKON https://uchi.ru/
MTOBEPXHOCTH
wnuaap. IpsaMoil kpyroBou MUIXHAD. .
49 1 AP- 1P pyT t P https://uchi.ru/
HJ’IOH_Ia[[b HOBerHOCTI/I I_[I/IHI/IHI[pa
Konnueckast moBepxHoCcThb, 00pas ne .
50 . p pasyiomt https://uchi.ru/
KOHHMYECKOW oBepxHocTH. KoHyc
Ceuenune KoHyca IJIOCKOCTBIO, .
51 }j https://uchi.ru/
napauIeIbHOM IJIOCKOCTH OCHOBAHUS
YceuéHublil KoHYC. M300pakeHne KOHyCOB .
52 . y p y https://uchi.ru/
U YCEYEHHBIX KOHYCOB
ITnomaas OOKOBOU ITOBEPXHOCTH U ITOJIHOM .
53 Han P https://uchi.ru/
MOBEPXHOCTH KOHYCa
ITmomane OOKOBOM IIOBEPXHOCTH U IIOJIHOH .
54 tHan P https://uchi.ru/
MOBEPXHOCTH KOHYCa
CrepeomeTpHuuecKue 3a1a4u Ha
55 JIOKA3aTeJIbCTBO M BEIYHCIICHUE, https://uchi.ru/
MOCTPOEHUEM CEUCHUM HWJIMH/IPA, KOHYCa
CrepeoMeTpuuecKre 3aa4u Ha
56 JIOKa3aTeILCTBO U BEIYMCIICHHE, https://uchi.ru/
MOCTPOEHUEM CEUCHUH NWJIMHIPA, KOHYCa
IIpuknamaeie 3a1a9H, CBI3aHHBIC C .
57 p a a https://uchi.ru/
HI/IJ'II/IHJIpOM
[Ipukinagaele 3a0a4i, CBsI3aHHBIE C .
58 p g a https://uchi.ru/
HI/IJ'II/IHJIpOM
59 Cdepa u map https://uchi.ru/
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ITepeceuenue cdepsl U mapa ¢ MIOCKOCTHIO.

60 Kacanwue mapa u cepsl! mimockocTsio. Bug https://uchi.ru/
n300pakeHHE 1mapa
[Tepeceuenue chepsl U mapa ¢ MIOCKOCTHIO.

61 Kacanwue mapa u cepsl! mimockocTsio. Bug https://uchi.ru/
n300pakeHHE 1mapa
VYpasuaenue chepsl. [Lnomans chepst u eé

62 . https://uchi.ru/
qacten

63 Cummetpus cepsl 1 mapa https://uchi.ru/
CrepeomeTpuuecKkue 3aa4 Ha
JTIOKA3aTeIbCTBO U BBIYUCIICHUE, CBSI3aHHBIC )

64 . ’ https://uchi.ru/
co chepoii 1 MapoM, TOCTPOCHUEM UX
CEYEHUH TIIOCKOCTHIO
CrepeomeTpuyuecKue 3a1a4u Ha
JTOKA3aTeIbCTBO U BBIYUCIICHUE, CBSI3aHHBIC )

65 . ’ https://uchi.ru/
co cepoii u mapoM, TOCTPOESHUEM UX
CEYEHUH TIOCKOCTHIO
ITpuknamable 3a1a9M, CBSI3aHHBIE cO chepoi .

66 P : dep https://uchi.ru/
U II1apOM
[ToBTOpEHME: OKPYKHOCTH Ha TUIOCKOCTH,

67 BBIYMCIICHUS B OKPY>KHOCTH, CTaH/IapTHbIE https://uchi.ru/
noxoous
Pasnmuynaple KOMOMHAIIMY TEJT BpAIICHUS U

68 https://uchi.ru/
MHOTOTPaHHUKOB
3amaun o TeMe "Tena 1 MOBEPXHOCTH .

69 . P https://uchi.ru/
BpaleHus
3agaun o TeMe "Tena U MOBEPXHOCTHU .

70 P https://uchi.ru/

BpaunieHus"
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Konrponbnas padora "Tena 1 moBepXHOCTH

71 \
BpaIeHus
O0béMm munuuapa. Teopema 00 00bEMeE .
72 H AP P https://uchi.ru/
MPSIMOTO ITUTHH]IPA
Brrunciienne 0065EMOB TEII C IIOMOIIBIO .
73 . . https://uchi.ru/
onpenenéHHoro uuaTerpaiga. OobéM KoHyca
ITomany 6OKOBOU M MOJHOM TOBEPXHOCTH .
74 p https://uchi.ru/
KOHyca
CrepeoMeTpHUUECKHE 3a7a4H, CBSI3aHHEIE C .
75 p p . ’ https://uchi.ru/
BBIUMCIICHHEM 00BEMOB IMIIMHPA, KOHYCa
ITpuknanaeie 3aga4u o TeMe "OOLEMBI U .
76 P . https://uchi.ru/
TJIOIA M TTOBEPXHOCTEHN TeI
O0BEM 11apa u mapoBoro cexkropa. Teopemal
00 00BéMe 1mapa. ITmomans chepsl. .
77 P bep https://uchi.ru/
CrepeomeTpHuyuecKue 3aa4u, CBI3aHHbBIC C
BBIYHCIICHHEM 00BEMOB I11apa, IIapoBOTO
CEerMeHTa M IIapOBOTO CEKTOpa
[Tpuxnanueie 3ana4yn o Teme "OOBbEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa U
78 miomaaso cepbl. COOTHOIIEHUS MEXKITY https://uchi.ru/
TUTONIAISIMA TTOBEPXHOCTEH M 00bEMaMuU
MMOJOOHBIX TEN
[TonoOHbIE TeNa B MPOCTPAHCTBE.
N3menenune o6bEMa mpu mogo0muu.
79 CrepeomeTpudecKue 3a1a49u, CBI3aHHBIC C https://uchi.ru/

BBIUKCIIEHHEM 00BEMOB TENI U IUIOMIAIEN
MTOBEPXHOCTEN
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Konrponbnas padora "[lnomaau

80 N
MMOBEPXHOCTH U 0OBEMBI KPYTJIBbIX TEI"
JBuxenus npocrtpancTBa. OToOpaskeHusl.
81 JIBuxenust u paBeHCTBO (huryp. O0rmime https://uchi.ru/
CBOMCTBA JBMKCHUI
Buapl n1BukeHHit: napauielibHbIN NEPEHOC,
82 LEHTpaJbHasi CUMMETPHS, 3€pKaJlbHasi https://uchi.ru/
CUMMETPUS, TIOBOPOT BOKPYT MPSIMOI
[Ipeo6pazoBanus mogodus. [Ipsimas u chepal )
83 13 p p Pep https://uchi.ru/
Ditnepa
I'eoMeTpuyecKre 3a1aun Ha IPUMEHCHHE i
84 P P https://uchi.ru/
JIBHOKCHUS
85 KonTponbhas pabota "BekTopsl B
npocTtpascTae”
O6o06matomiee moBTopenue 11 mousTHii u
86 MeTo10B Kypca reomerpun 10-11 knaccos, https://uchi.ru/
cucremarusanus 3HaHuii: "l[lapamienbHocTh
MPSIMBIX U TIFIOCKOCTEH B MpocTpaHcTBe"
O6o06matomiee moBTopenue 11 moHsTHii u
MeTo0B Kypca reomerpun 10-11 kiaccos, .
87 P pu https://uchi.ru/
CUCTEeMaTH3aIus 3HaHWi: "BeKTophI B
npoctpaHcTae”
O6o6matomee moBTopenue 11 moHsTHI 1
MeToIoB Kypca reomerpun 10-11 xmaccos, .
88 P pv " https://uchi.ru/
CUCTEeMaTH3aIus 3HaHWi: "BeKTophI B
npoctpaHcTae”
89 Oo6o6mraroree noproperue 11 moHATHIA 1 https://uchi.ru/
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MeToJ10B Kypca reomerpuu 10-11 xnaccos,
cucremaruzanus 3HaHui: "O0beM
MHOTOTpaHHUKA"

Ob6o6maromee nosropenue 11 noHATH 1
MeToJ10B Kypca reomerpuu 10-11 knaccos,

90 . on https://uchi.ru/
cucreMaTtu3anus 3HaHuil: "O0bem
MHOTOrpaHHuKa"
Ob6o6maromee nmoBropenue 11 moHsTHH U

01 MeTo/10B Kypca reomerpuun 10-11 kmaccos, httos://uchi.ru/

y https://uchi.ru/

cucreMaruzanus 3Hanuit: "[lnomann
MOBEPXHOCTU U 00BEMBI KPYTIIBIX Ten"
Ob6o6maromee nmosropenue 11 moHsTHH 1

92 MeTo/10B Kypca reomerpuun 10-11 kmaccos, httos://uchi.ru/

. ntps:/iuchi.ru/

cucreMaruzanus 3Hanuii: "[lnomann
MOBEPXHOCTU U 00BEMBI KPYTJIbIX Te"
[ToBTOpeHue, 00001IeHNE U )

93 . https://uchi.ru/
cUCTEeMaTH3aIus 3HAaHUHA
[ToBTOpenue, o6o0IIEeHNE U )

04 . https://uchi.ru/
cucTeMaTH3alys 3HaHUH
[ToBTOpeHue, 00001IeHNE U )

95 . https://uchi.ru/
cUCTeMaTH3aIus 3HAHUHA
Hcropus pa3BUTHS CTEPEOMETPUH KaK

96 HayKU U €€ pOJib B pa3BUTUU COBPEMEHHBIX https://uchi.ru/
WH)XEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHIA
Hcropus pa3BUTHS CTEPEOMETPUH KaK

97 HAyKH U €€ poJib B Pa3BUTHUH COBPEMEHHBIX https://uchi.ru/

HHXXCHCPHBIX U KOMITBIOTCPHBIX
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TEXHOJIOTUU

HcTopus pa3BUTHS CTEPEOMETPUH KaK

08 HAyKU U €€ posib B PA3BUTUU COBPEMEHHBIX 1 https://uchi.ru/
MHXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI
HcTopus pa3BUTHS CTEPEOMETPUH KaK

99 HAyKU U €€ poiib B PA3BUTUHU COBPEMEHHBIX 1 https://uchi.ru/
MHXEHEPHBIX U KOMITbIOTEPHBIX TEXHOJIOTUI
HcTopus pa3BUTHS CTEPEOMETPUM KaK

100 HAyKU U €€ poJib B PA3BUTHHU COBPEMEHHBIX 1 https://uchi.ru/
MHXEHEPHBIX U KOMIIbIOTEPHBIX TEXHOJOTUI
HcTopus pa3BUTHS CTEPEOMETPUM KaK

101 HayKH U €€ poJib B PA3BUTHH COBPEMEHHBIX 1 https://uchi.ru/
MHKEHEPHBIX U KOMITbIOTEPHBIX TEXHOJIOTUI
HcTopus pa3BUTHS CTEPEOMETPUH KaK

102 HayKH U €€ poJib B PA3BUTHH COBPEMEHHBIX 1 https://uchi.ru/
MHKEHEPHBIX U KOMITbIOTEPHBIX TEXHOJOTUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

I'eomerpus Atanacsa JI.C., byty3os B.®., Kagomnes C.b. u apyrue 10-11

AxknronepHoe obmectBo «M3aaTensctBo «IlpocBemienne»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

"T'eomerpus 10-11. Junaktuyeckue Mmarepuaibl. bazoBsiil u yriyOieHHbIN
ypoBuu", b. I'. 3uB

N3 parenscTBO: [IpocBemienue

"Pabouas terpanps 10-11", B.®. byTy30B u 1p.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
HUHTEPHET https://uchi.ru/
OTKPBITHIN OaHk 3amanuii: http://www.fipi.ru/

noptan st moarotosku k EI'D: https://mathb-ege.sdamgia.ru/
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