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INOACHUTEJIbBHASA 3AIIMCKA

['eomeTpus siBNsieTCS OJHUM U3 0Aa30BBIX KypCOB Ha YPOBHE CPETHETO OOIIEro
oOpa3oBaHMs, TaK Kak OO0ECMeYMBaeT BO3MOXXHOCTh W3YYCHHS NUCIUILIAH
€CTECTBEHHO-HAYYHOW HANpaBIE€HHOCTH M MPEAMETOB T'yMAaHUTAPHOIO IMKIIA.
[TockonbKy JOrHYecKoe MbIIEHUE, (HOPMUPYEMOE MPU U3YYEHUH 00YyYaroUuMUCS
MOHSATUHUHBIX OCHOB TE€OMETPHH, MPH JOKA3aTEeIbCTBE TEOPEM M MOCTPOCHUU
IIEMTOYKH JIOTHYECKUX YTBEPKICHUM TP PEIICHUU T€OMETPHUECKUX 3a/1a4, YMEHUE
BBIJIBUTATh U ONPOBEPraTh THUIOTE3bl HEMOCPEICTBEHHO WCIOJIB3YIOTCS TMpU
pEelIeHNH 33]]a4 €CTECTBEHHO-HAy4YHOT0 1IMKJIA, B YACTHOCTH (PU3NYECKUX 3a/1ay.

[lens ocBoeHUst mporpaMMbl yuyeOHOro Kypca «l'eomeTpusi» Ha yriyOoaéHHOM
YPOBHE — pa3BUTHE UHAUBUAYATHHBIX CIIOCOOHOCTEHN 00yUYarOMMUXCs TPU U3yUCHUN
reOMETpUH, KaK COCTaBIsIONIEH mpeamMeTHOM oOjactu «Marematuka u
nHpopMaTHKa» yepes o0ecrneueHrue BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BaHUS
OoJiee r1yOOKUX TEOMETPUYECKUX 3HAHUM U IEUCTBUMN, CIEIU(DUUHBIX T€OMETPHUH,
1 HEOOXOIUMBIX ISl YCTIEITHOTO MPOheCCHOHAIBHOTO 00pa30BaHuUsl, CBI3aHHOTO C
UCITOJIb30BAaHUEM MAaTEMATHKH.

[IpuopuTeTHRIMU 3aladaMu Kypca TE€OMETPUM Ha YIIIYyOJIEHHOM YPOBHE,
PACHIMPSIIONIMMU U YCUITMBAIOIIMMH KypC 0a30BOTO YPOBHSI, SBIISIOTCS:

pacuIMpeHre NpeacTaBiIeHUss 0 TEOMETPUU KaK YaCTH MUPOBOU KYyJbTYpPbl U
(dbopMUpOBaHKE OCO3HAHUS B3aUMOCBS3H T€OMETPUH C OKPYKAIOITIM MHPOM;

dbopMHupOBaHUE TPEACTABICHUS O TMPOCTPAHCTBEHHBIX (QUTYpaXx Kak o
BOKHEUIITUX MATEeMATHYECKUX MOJENSIX, TO3BOJISIIONINX OMUCHIBATH M HM3ydaTh
pa3HbIe ABJICHUS OKPYKAIOUIEro MUpa, 3HAHUE TOHITUIHOTO anmnapara no pasieiny
«CTtepeoMeTpus» y4eOHOro Kypca reOMEeTpUH;

dbopMHupoBaHWEe  yMEHHS  BJIQJ€Th  OCHOBHBIMH  TOHSTHUSMH O
MPOCTPAHCTBEHHBIX (PUTYpaX W WX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dbopMyn M yMEHHE HUX NPUMEHSATh, YMEHHS JOKa3bIBaTh TECOPEMbl U HAXOIUTh
HECTaHJapTHbIE CIIOCOOBI pEIICHUs 3a]1ay;

dbopMHpoOBaHUE YMEHHS pacliO3HAaBaTh HA YepTEkKax, MOACISIX U B peaIbHOM
MUpE MHOTOTPAaHHUKHA ¥ Teja BpalleHUs, KOHCTPYHUPOBATH T€OMETPUUYECCKUE
MOJICIIN;

dbopMHpoOBaHHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMATHYECKOTO MOCTPOCHHMS
MaTEMaTUYECKUX TEOpHUM, (POPMUPOBAHUE MOHUMAHHUSA POJM AKCUOMATUKU MpHU
IIPOBEJCHNUN PACCYXKICHUN;

dbopMHupoOBaHUE YMEHUS BIAJACTh METOJAMHU JOKA3aTeIbCTB W aJITOPUTMOB
pEIIeHMs, YMEHUS UX MIPUMEHSTh, TPOBOJIUTH JOKA3aTEIbHBIC PACCYKICHUS B XOJI€
pelIeHus] CTePEOMETPUUECKUX 3aJlady U 3aJady C MNPAKTUYECKUM COJEPKaHHUEM,
dbopMHUpoBaHUE MPEJACTABICHUS O HEOOXOAMMOCTH  JIOKA3aTelIbCTB  IPHU



000CHOBAaHMY MAaTEeMAaTHUUYECKUX YTBEPKACHUM U POJIM AaKCHOMATUKU B TIPOBEJICHUU
JNEAYKTUBHBIX PACCyKICHUM;

pa3BUTHE U COBEPILICHCTBOBAHME HHTEIJIEKTYalIbHBIX W TBOPYECKHUX
crocoOHOCTe 00yUaroIuXcsl, MO3HABATEIbHON aKTUBHOCTH, UCCIIEI0BATEIbCKUX
YMEHUH, KpUTUYHOCTH MBIIUIEHUS, UHTEPECA K U3YUEHUIO FEOMETPUN;

dbopmupoBaHrue (PYHKIIMOHAILHOM T'PaMOTHOCTH, PEJIEBAHTHON T€OMETPHH:
YMEHUSI pPACHO3HABATH TMPOSBICHUS T'€OMETPUYECKUX TMOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHbIX >KMU3HEHHBIX CUTYalUSX W IPH U3YyYEHUU APYTHX
y4E€OHBIX TMPEAMETOB, MPOSBICHHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEATBHBIX CHUTYALMi, HCCIEAOBAHMS IOCTPOCHHBIX MOJEIEH,
WHTEPHPETALNN [TOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEPKAaTEIbHBIMU JIMHUAMHU y4eOHOTO Kypca «l'eomerpusi» B
10-11 «knaccax sBustorca: «lIpsMble W TJIOCKOCTH B MPOCTPAHCTBEY,
«Muororpannukn», «Tema Bpamenus», «BekTopel W  KOOpAHWHATBI B
POCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

CdopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OIEPUPOBATH
MOHATUSIMUY», PEJIEBAHTHBIMU T€OMETPUU Ha YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 kyaccax, OTHOCHUTCSI KO BCEM COJIEp’KaTelIbHBIM JIMHHUSAM yuyeOHOro Kypca, a
dopMUpOBaHHE  JIOTUYECKUX YMEHUH pacmupeiensercs He TOJbKO IO
coJiepKaTeJIbHBIM JUHUSAM, HO U 10 rojaM oOydyeHusi. Coaepxanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yJibTaraM ocBoeHus DenepanbHOi paboueit
IpOrpaMMBbl, paclpeAeNéHHbIM MO TrojaM OO0y4YeHHs, CTPYKTYpPHpPOBAaHO TaKUM
o0pa3oMm, 4TOObI KO BCEM OCHOBHBIM, MPUHIMIHAIBLHBIM BOIpOcaM 00ydaromuecs
oOpaliajinuch HEOJHOKPAaTHO. OTO TO3BOJIAET OpPraHU30BaTh  OBJIAJCHHE
r€OMETPUYECKUMH MOHATHSIMHU U HaBbIKaMHU MOCJEI0BATENbHO U OCTYNATEIBHO, C
cOOJII0/IEHUEM TIPUHIIMIIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUUECKUX MPEJICTABICHUN O0YYarouXcs, paciuupsis U yriryosss
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbBIE CBSI3H.

[lepexos K M3y4EeHUIO TEOMETPUHN Ha YIIyOIEHHOM YPOBHE MO3BOJISIET:

co3math  ycloBus ani  auddepeHumanu  oOyd4eHHs, MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa30BaTeNbHBIX MpPOTpaMM, OOECHeuuTh YIrIIyOJIEHHOE
U3y4eHHE T€OMETPHUU KaK COCTaBJISIONIeH yueOHOro npeamera «MareMaTukay;

NOJITOTOBUTH OOYYAlOMIMXCA K MPOJOJKCHHIO H3yYEHHUSI MaTeMaTUKH C
ya€ToM BbIOOpa Oyaymied mpodeccuu, oOecreurBas MPEEMCTBEHHOCTh MEXKTY
001mmMM 1 ipodeccroHaIbHBIM 00pa30BaHKUEM.

Ha wusyuenue yuebGHOro kypca «l'eomerpusi» Ha yriayOnEHHOM YpOBHE
otBoautcs 204 gaca: B 10 knacce — 102 gaca (3 gaca B Hegento), B 11 knacce — 102
yaca (3 yaca B HEJIEJIIO).



COJEPXAHUE OBYUYEHUA
10 KJIACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHS ~ CTepeoMeTpur. Touka, mpsAMas, IUIOCKOCTb,
npoctpancTBo. I[loHsTHE 00 aKCMOMAaTH4YECKOM TOCTPOEHUH CTEPEOMETPUU:
aKCUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anMmHOEe pacnosioKeHue TMpsAMBIX B MPOCTPAHCTBE: IE€pPECEKaroIIHecs,
napajulelibHble W CKpellMBaroluecss npsmble. [Ipu3Haku CKpelmmBaromuxcs
npsMbIX. [lapaninenbHOCTh MPAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: MAPAJUICIIbHBIC
MPSIMBIE B POCTPAHCTBE, MaPaLIEIbHOCTD TPEX MPSIMBIX, NAPAJUIETBHOCTh IPSAMON
u 1iockoct. [lapamienbHoe W LEHTpalbHOE MPOEKTUPOBAHUE, H300paKeHUE
¢uryp. OcCHOBHBIE CBOMCTBAa NapaJJIENbHOTO MPOEKTUpOoBaHUs. I300paxeHue
buryp B mapayiesibHOW MPOEKIMHU. YTJIbl C COHAMPABICHHBIMU CTOPOHAMH, YIOJI
MEXIY IPSMBIMU B MNPOCTpaHCTBE. [lapamienbHOCTh TIOCKOCTEN: MapaJUICIIbHbIC
IIJIOCKOCTH, CBONMCTBA IapajljIeIbHBIX IIJIOCKOCTEH. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUTYphl HA IUIOCKOCTH: TETpadp, Napajiesenumne,
MMOCTPOEHUE CEUCHUN.

[lepneHAUKyISIPHOCTD MPSIMOW U TUIOCKOCTH: NEPIECHANKYISPHBIEC MPSIMBIE B
MIPOCTPAHCTBE, MPSAMBIE MApaUIEIbHbIE W TEPIEHAUKYJSPHBIE K IUIOCKOCTH,
NPU3HAK NEPHNEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
NEPIEHIUKYJIAPHON IIJIOCKOCTH. OpTroroHanbHOE IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSIHUE
OT IPSIMOH J10 TIOCKOCTH, MPOEKIUS (PUTyphI HA TUIOCKOCTb. [leprnenuKynsapHOCTh
IJIOCKOCTEN: NMPU3HAK NEPHEHAUKYIAPHOCTH ABYX ILUIOCKOcTer. Teopema o Tpéx
MEPICHIUKYIISIPAX.

VYriael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW M IUIOCKOCTBIO, IBYTPaHHBIN
yroJ, JUHEUHBIN YroJl IBYTPAHHOTO yria. TpEXTpaHHbI U MHOTOTPAHHBIC YTJIBI.
CBoiicTBa IJIOCKKUX YTJIOB MHOTOTPaHHOTO yriia. CBOMCTBA MJIOCKUX U ABYTPAHHBIX
YTJIOB TPEXTPAHHOTO yIuIa. TeopemMbl KOCHHYCOB M CUHYCOB JUJIsl TPEXTPAHHOTO YIJIA.

MHOrorpaHHuKu

Buasl MHOrorpaHHuKOB, pa3BEpTKa MHOrorpaHHuka. [Ipusma: n-yronpHas
mpu3Ma, IpsiMasi ¥ HaKJIOHHAsI TIPU3MbI, OOKOBasi M MOJHASI TTOBEPXHOCTH MPU3MBI.
[Tapaiutenienunenr, TpsSAMOYTOJIbHBIN MTapaJUIEIEIUNE] U €T0 cBoMicTBa. KpaTuaiimme
IyTH Ha IOBEPXHOCTHM MHOrorpaHHuka. Teopema Oiunepa. IIpocTpaHcTBeHHas
teopema [ludaropa. [lupamuna: n-yronpHas nupaMujia, IpaBUibHAS U yCeUEHHAS
nupamubl. CBolicTBa péOep M OOKOBBIX TIpaHEH MNPaBUIBLHONW MHUPAMUJIBI.
[IpaBunbHBIE MHOTOTPAHHUKH: MpPABUIIbHAS MPU3MA W NPaBWIbHAs NUPaAMUA,



IpaBWJIbHAs TPEYTOJIbHAS IUPaMK/ia U IPaBUIIbHBIN TETpadp, KyO. IlpencraBnenue
O MPABWJIBHBIX MHOTOTPAaHHUKAX: OKTA3P, JOAEKAdAP U UKOCAIP.

BbruncneHne 3€MEHTOB MHOTOIPAaHHUKOB: péOpa, JuaroHajv, YIJbl.
[Tnomans OOKOBOM MOBEPXHOCTH U TMOJHOM IMOBEPXHOCTH MPSIMON IPU3MBL,
IUTIONIA/Ib OCHOBAHMI, TeOpeMa 0 OOKOBOM MOBEPXHOCTHU MpsiMoii mpu3Mmsbl. [Tnomans
OOKOBOIl TOBEPXHOCTHM M IOBEPXHOCTH MPABUIBHOW MHPaMHIbI, TEOpPEMa O
TUIOIIAAN YCEUEHHOU TUPAMUIBI.

CummeTprss B MPOCTPAHCTBE. OJIEMEHTbl CHMMETPUHM  MPABHIBHBIX
MHOTOIpaHHUKOB. CHMMETpUs B MPAaBWIBHOM MHOTIOIPAHHHMKE: CHUMMETpUS
napajuleJIenunesa, CAUMMETPHUS IPABWIBHBIX NPU3M, CHUMMETPHs IIPABHIIBHOU
UpaMUIbl.

BeKTopbI H KOOPAMHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B INPOCTPAHCTBE, HYJIEBOW BEKTODP, IJIMHA HEHYJEBOIO
BEKTOpA, BEKTOPbl KOJUIMHEApPHbIE, COHANPABJIEHHBIE U IMPOTUBOIIOJIOKHO
HaIIpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JICHCTBUS C BEKTOPAMU: CIOKECHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIBKUX BEKTOPOB, YMHOXXEHUE BEKTOpa Ha
gucyio. CBOMCTBA CIIOKEHMsI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[loHATHe KOMIUIaHApHBIE BEKTOPBI. lIpU3HAK KOMIUIIaHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamenenunena. Teopema O pasioKEHUHM BEKTOpAa MO TPEM
HEKOMIUIAaHApHBIM  BekTOopaM. IIpsmoyrosbHass  cucreMa  KOOpIMHAT B
npoctpancTBe. KoopauHatel BekTopa. CBs3b MEXIy KOOPAMHATAMM BEKTOPA U
KOOpJIMHATaMH TOYEK. YTOJN Mexay BekTopaMu. CKalsipHOE MPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[MoHATHS: IMIMHAPUYECKAs MOBEPXHOCTh, KOHHYECKAsh IOBEPXHOCTH,
chepuyeckas TOBEpPXHOCTh, oOOpasyromue mnoBepxHocTell. Tena BpalieHus:
IIMH/P, KOHYC, YCeUEHHBII KOHYC, cepa, map. BzanMHoe pacnionoxenue cgepsl
U IUIOCKOCTH, KacaTejbHas IJIOCKOCTh K cdepe. M3o0paxkenue Ten BpalleHHUs Ha
riockoct. Pa3BépTka munmmHapa u konyca. CUMMeTpus cepsl U mmapa.

O6béM. OcHoBHbIE CcBoOicTBAa 00bEMOB Ten. Teopema 00 00bEMe
NpSAMOYTOJBHOTO Mapaiienenunena u cueactsus u3 He€. OO0bEM mpsMol U
HAKJIOHHOM NPU3MBbI, HIWIMHAPA, TUpaMUAbl 1 KoHyca. OO0BEM I1apa U mapoBOro
CerMEHTA.

KomOuHanmu Tenm BpamieHuss U MHOTOTpaHHHUKOB. [Ipu3ma, BIucaHHas B
IIMHAP, ONHCaHHas OKoJo ImuHApa. llepeceuenune cdepbl u mapa ¢
iockocthio. Kacanue mapa u cdepbl miockoctbio. TloHsTHE MHOrOrpaHHHKA,
ONKCAaHHOTO OKoJIo cdepsl, chepbl, BNUCAHHOW B MHOTOTPAHHUK WM TEJO
BPAIICHHS.



[Inomans MOBEPXHOCTH IUJIWHIpA, KOHYycCa, IUIonaas chepbl U €€ vacTeil.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, ILUIOMIAACH IMOBEPXHOCTEH
noaoOHbIx ¢uryp. IlpeoOpazoBanue momoOus, romoretus. PemieHue 3agady Ha
IJIOCKOCTH € UCHOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue ceueHnii MHOTOTPAaHHUKOB U TEJ BPALIEHUSI: CEUEHUS IUITUHIpa
(mapayyienbHO M MEPHEHAUKYISIPHO OCH), CeYCHUs KOHyca (TmapajuiesibHbIe
OCHOBaHMIO M MPOXOJAIINE YEPE3 BEPIINHY), CEUCHHUS I1apa, METOIbI IOCTPOCHUS
CEUCHUU: METOJI CIEN0B, METOJl BHYTPEHHEIO MPOECKTUPOBAHUSA, METO]I IIEPEHOCA
CEKYIIEH TIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTopsl B npocTpancTBe. Onepanuu HaJl BEKTOpaMu. BEKTOpHOE yMHOXKEHUE
BeKTOpoB. (CBOWMCTBAa BEKTOPHOTO yMHOXeHUd. IIpsMoyrosibHas cucrema
KOOpAWHAT B mpocTpaHcTBe. Koopaunarel BekTopa. PaznmoxkeHne BekTopa mo
6a3ucy. KoopanHaTHO-BEKTOPHBIN METO] IPH PEIICHUN T€OMETPUIECKUX 3a1ad.

JABuKeHMsI B IPOCTPAHCTBE

JBrxkeHus: mpoctpancTBa. OToOpakeHus. J[BUKEHUS U PaBEHCTBO (QUTYP.
OO6mme cBoiicTBa JBW)XEHUH. BuIbl JBWXEHUN: TapauleIbHBIM IEPEHOC,
LEHTpaJbHasl CHUMMETPUs, 3€pKajbHas CHUMMETpPUS, MOBOPOT BOKPYT MPSMOM.
[IpeoOpazoBanus mogodus. [Ipsimas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpakaanckoe BocIUTaHKE:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOHN MO3UIMHA 00YYaIOIerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO YJI€Ha POCCUICKOTO 00I11€CTBA, MPEICTABICHUE O MATEMATUYECKHUX
OCHOBaX (PYHKIMOHUPOBAHUSI PANIMUHBIX CTPYKTYp, SBJICHUH, MpOLETYp
rpaXJaHCKoro  obmiectBa  (BBIOOpPBI, OMPOCKI W JApPyroe), yMEHHUe
B3aMMOJIEUCTBOBATh C COLIMAJIBHBIMA HWHCTUTYTAMHM B COOTBETCTBUM C HX
GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpuoOTHYECKOEe BOCIIMTAHME:

c(hOpMUPOBAHHOCTh POCCUMUCKON T'Pa)KIAHCKOM HICHTHUYHOCTH, YBAXKEHUS K
IPOLJIOMY M HACTOSILEMY POCCHUKWCKOM MaT€MAaTHKH, LIEHHOCTHOE OTHOLIEHUE K
JOCTHKEHUSAM POCCUMCKUX MAaTEMaTUKOB U POCCUUCKON MATEMAaTUYECKOU IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JIOCTIDKEHHM B JAPYTMX HayKax, TEXHOJOTHUsX, cdepax
DKOHOMHKHU;

3) AyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

OCO3HaHHE AYXOBHBIX LIEHHOCTEM POCCHICKOrO Hapoaa, CPOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEJAEHUS, CBA3AHHOIO C MPAKTUYECKUM
MIPUMEHEHUEM JOCTHXKEHUN HAYKH U AEATEIbHOCTBIO YUEHOT0, OCO3HAHUE JINYHOTO
BKJIaJIa B IOCTPOEHUE YCTOMYUBOIO Oy IyIIIEro;

4) 3cTeTn4ecKoe BOCTIUTAHUE:

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYas 3CTETHUKY MaTE€MaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUH, PACCYKJICHUI, BOCOPUUMYHUBOCTD K
MaTeMaTUYECKUM acIleKTaM Pa3jIMYHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIMTAHME:

cOpPMUPOBAHHOCTh YMEHHUSI TPUMEHATH MaTeMaTHUeCKUe 3HAaHUA B
MHTEpecax 3710pOBOTo U 6€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3/I0pOBbIO (30pOBOE MUTaHUE, COATAHCUPOBAHHBIN PEXKUM 3aHATUNA U
OTZIbIXa, peryisipHasl (pu3nyeckas aKTUBHOCTH), (PM3MUECKOE COBEPLICHCTBOBAHUE
IIPU 3aHATHAX CHOPTUBHO-03J0POBUTEIBHON E€ATEIBHOCTBIO;

6) TpyaoBOE BOCIMTAHUE:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOHs, HHTEpec K
pasnmuyHbiM  cPepaM  NMPOPECCHOHANBHOW  JEATEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpILIATh OCO3HAHHBIA BBHIOOP
Oynymeir mpodeccur U pealn30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTHYecKoMy  OOpa3OBaHUIO U



caMO0Opa30BaHUI0 Ha TMPOTSIKEHUM BCEW KU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTUIO B PEIICHUH MPAKTUYECKUX 3a]1a4 MAaTEMATUYECKOM HAIPaBIECHHOCTH;

7) 3K0JI0THYeCcKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  DKOJIOTHYECKOW  KYJIbTYpPhl, TOHUMAHWUE BIIHSHUS
COIMAJIbHO-D)KOHOMUYECKUX TMPOIECCOB HAa COCTOSIHUE MPUPOJHON M COLMATIbHOM
Cpezbl, OCO3HAHUE TJI00ATBHOTO XapaKTepa AKOJOTUUECKUX MPoOJIeM, OpUeHTAIUS
Ha TIPUMCHEHHE MaTEeMAaTHMYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpYy>Kalolllel Cpefbl, MUIAHUPOBAHUE TOCTYNKOB M OIEHKH WX BO3MOXKHBIX
MOCIICICTBUUN JIJISL OKPYIKAIOILIEN CPEBI;

8) neHHOCTH HAYYHOI'O ITO3HAHUSA:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKHU U OOIIIECTBEHHOM MPAKTHUKH, TOHUMaHUE MaTEMaTHYECKOM
HAyKHU KaK cepbl 4eTOBEYECKOM IeITEILHOCTH, STAMOB €€ Pa3BUTHS ¥ 3HAUMMOCTH
JUISL Pa3BUTHUSL IUBUJIM3ALINY, OBJIAJICHUE SI3bIKOM MAaTEMATHUKU U MAaTE€MaTUYECKOM
KYJbTYPOU KaK CPEJACTBOM IMO3HAHUS MUPA, TOTOBHOCThH OCYIIIECTBIISITH MTPOECKTHYIO
Y UCCJIEAOBATENIbCKYIO AEATEIbHOCTh MHANBUAYAIbHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1efiCTBUS

ba3oBble jlornyeckue aeicTBus:

BBIBJITD M XapaKTEpU30BaTh CYIIECTBEHHBIC NPU3HAKK MATEMAaTHYECKUX
OOBEKTOB, IMOHATHHA, OTHOLIEHUN MEXAy MOHATHAMH, (OpPMYIUPOBATH
OIpeziesIeHUs MOHATUM, YCTAaHABIIMBATh CYIECTBEHHBIN MPU3HAK KiIaccU(UKaLMH,
OCHOBaHUS AJ11 0000IIEHUS ¥ CPAaBHEHUS, KPUTEPUH ITPOBOUMOTO aHAJIH3a;

BOCIIPUHUMATh,  (OPMYIUMPOBaTb U  MPEOOPa3OBBIBATH  CYXKICHUS:
YTBEPAUTENIbHBIE U OTPULIATENIBHBIE, €IUHUYHBIE, YACTHBIE U 00IIUE, YCIOBHBIE,

BBISABIIATH MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U IIPOTHUBOPEYUS
B (pakTax, JaHHBIX, HAOIIOACHUAX W YTBEPKACHUAX, NpeUlaraTb KpUTEpUU IUIs
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUNH;

JeJaTh BBIBOABI C HCIOJB30BAHWEM 3aKOHOB JIOTMKH, IEAyKTHBHBIX U
VWHIYKTUBHBIX YMO3AKJIFOUCHUM, YMO3aKIFOUECHH 110 aHAJIOTUH;

IIPOBOJUTBE CAMOCTOSITENBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUN
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh APTYMEHTALUIO, IPUBOJIUTH PUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BBIBOIBL;

BbIOUpaTh crmoco0 pelieHuss ydeOHOW 3anayu  (CpaBHUBATh HECKOJIBKO
BAapHAHTOB PELIEHUS, BBIOMPATh HAM00JIee MOAXOAAIINN C YIETOM CAMOCTOSITEIILHO
BbIJIEJICHHBIX KPUTEPUEB).

ba3oBble HcciiegoBaTeIbCKUE AeHCTBUA:



UCIIONIb30BaTh BOMPOCHI KaK WCCIEAOBATEIbCKUNA WHCTPYMEHT TO3HAHWS,
dbopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTH TUIMOTE3y, apryMEHTHPOBATH
CBOIO TIO3UIIMIO, MHEHUE;

MIPOBOJIUTH CAMOCTOSITEIBHO CIITAHUPOBAHHBINA 3KCIEPUMEHT, HCCIICIOBAHUE
110 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHUECKOTO 00bEKTa, SIBICHHUS, TIpoIlecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MKy OOBEKTaMH, SBICHUSIMH, MPOIIECCAMU;

CaMOCTOSITENIbHO (OPMYIMPOBATh OOOOIIEHUS W BHIBOJABI O pe3yjbTaTam
NpOBEAEHHOTO  HAOMIOACHMS, MCCIEAOBAaHUS, OLICHUBATh  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000ICHUI;

IIPOTHO3MPOBATh BO3MOXHOE pa3BUTHE IIpoOllecca, a TaKXKe BBIABUTATH
MPEIMOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIIOBHUSX.

Pabora ¢ unopmanmeii:

BBISIBIISATH Je(UIIATHI MH(POPMAIINK, JAHHBIX, HEOOXOIUMBIX JUIsi OTBETa Ha
BOTIPOC | TSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIIMIO W3 HCTOYHUKOB PAa3JIMYHBIX THIOB, aHAIU3UPOBATH,
CUCTEeMATH3UPOBATh U MHTEPIIPETUPOBATH HH(POPMAIIMIO PATUYHBIX BUIOB U (hOpM
MIPE/ICTABJICHHUS;

CTPYKTYpPUPOBaTh MH(POPMAIIHMIO, TPEICTABIATh €€ B PAa3IUYHBIX (OpMax,
WLTIOCTPUPOBATH TpapUIeCKH;

OIICHUBATH HaIEKHOCTD uHpOpMaITUN o CaMOCTOSITEIIEHO
chopMyITUPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBbIE YHHMBepPCcaJbHbIE Y4eOHbI€e JeHCTBUS

OOmenmne:

BOCIIPUHUMATH U (POPMYJIMPOBATH CYXKICHUS B COOTBETCTBHH C YCIOBUSIMH U
IEISIMU OOIIEHUSI, SICHO, TOYHO, TPAaMOTHO BBIPaKaTh CBOIO TOUKY 3PCHHS B YCTHBIX
U MHCHBMEHHBIX TEKCTax, JaBaTh IIOSICHEHHS II0 XOJY pCIICHHUS 3a/JauH,
KOMMEHTHPOBATH MOJYYCHHBIN pe3yJIbTaT;

B X0Ji€ OOCYXXJICHHUS 3aJlaBaTh BOIIPOCHI MO CYIIECTBY OOCYKIAa€MOW TEMHI,
mpoOJeMBbl, pemaeMol 3a7add, BHICKAa3bIBaTh WJIEH, HAICJIICHHBIE Ha TTOUCK
pelIeHUs, COIMOCTaBIISITh CBOU CYXKIEHUA C CYXKICHUSIMU JPYTUX YYaCTHUKOB
Jyajnora, oOHapyKUBaTh Pa3iMuue M CXOJICTBO MO3UIIMHI, B KOPPEKTHOH (opme
bopMyIUpOBaTh Pa3HOIIIACHS, CBOH BO3PAKCHUS;

MPEACTABIATh PE3YIbTATHl PELICHUS 3a/1a4d, YKCIIEPUMEHTA, UCCIICIOBAHMUS,
MIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4ETOM 3aaad
MIPE3EHTAIlUN U 0OCOOEHHOCTEH ayIUTOPHH.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS
Camoopranmsanms:



COCTaBIIAATh IUIAH, aTOPUTM PEIICHUS 3a/7a4H, BRIOMPATh CIIOCO0 pEIeHUs ¢
y4ETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHHU ¢ y4ETOM HOBOM MH(OPMAIINH.

CaMOKOHTPOJIb, SMOIUOHAJIbLHbI HHTEJIEKT:

BIAJCTh HABBIKAMH  IIO3HABATENbHOW  pediekcur KaKk  OCO3HAHUS
COBEpIIaeMbIX JCUCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3yIbTaTOB, BIAJCTh
crocobamMy CaMOTIPOBEPKH, CaMOKOHTPOJS TMpoIlecca W pe3ylibTaTa PEIICHUs
MaTEeMaTUYECKOM 3a4a4u;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYThH NIPH PEUICHUU 3a/auH,
BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, IAHHBIX,
HalICHHBIX OINOOK, BBISIBICHHBIX TPYTHOCTEI;

OIICHUBATh COOTBETCTBUE Pe3ybTaTa IEeTU U YCIOBUAM, OOBSCHATH TPUUUHBI
JOCTIDKCHUSI WM HEIOCTHUKEHUSI PE3YJIbTATOB JIESITEIILHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHasi 1eSITEIbHOCTD:

MOHMMAaTh W HCIIOJ30BAaTh MPEUMYIIECTBA KOMaHIHOW M WHIWBUIYaTbHON
paboTel TpH pemieHWH Y4eOHBIX 3a7ad, TNPUHAMATh I€Jb COBMECTHOM
NESATEILHOCTH, TJIAHUPOBATh OPTAHHU3AIMI0 COBMECTHOW pPabOThI, pacrpeneisiaTh
BU/JIBI pa0OT, IOrOBApUBATHCS, 00CYKIATh MPOIIECC U PE3yJIbTaT PabOThl, 00001IATH
MHEHUS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYMIOBBIX (hopmax paboThl (0OCykaeHUs, 0OMEH MHEHUH,
«MO3TOBBIE MITYPMBD» U UHBIE), BBITIOIHATH CBOIO YaCTh PAOOTHI U KOOPIUHUPOBATH
CBOM JICHCTBUS C IPYTHUMH YJICHAMU KOMaH/IbI, OI[EHUBATh KA4€CTBO CBOETO BKJIa/Ia
B 0OmuiA TPOAYKT TO KpUTEPHUsIM, CHOPMYIUPOBAHHBIM  yYaCTHUKAMU
B3aUMOJIEUCTBHSI.

INPEAMETHBIE PE3YJIBTATDBI

K xonity 10 kiaacca oOyJaromuiicss Hay9uTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMHU TMOHSATHUSMH CTEPEOMETPUH TIPHU
pelIeHnH 3a1a4 U MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TMPUMEHATh AKCMOMBI CTEPEOMETPUU U CIIEJCTBUSA M3 HUX MPHU PEUICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(UIIUPOBATH B3aUMHOE PACIIOJIOKEHUE TPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U INIOCKOCTEW B IPOCTPAHCTRBE;

e CBOOOJIHO ONEPUPOBATH TMOHSTUSMH, CBS3aHHBIMU C yIrjaMd B
POCTPAHCTBE: MEXKAY MPSMBIMA B MPOCTPAHCTBE, MEXKIY HIpsIMON U
IJI0CKOCTHIO;

e CBOOOJIHO ONEPUPOBATH MOHSATUSIMU, CBI3aHHBIMA C MHOTOTPAaHHUKAMU;



e CBOOOJHO pacro3HaBaThb OCHOBHBIE BHJIBI MHOTOIPAHHHUKOB (TIpU3Ma,
nupamuza, NpsMOYroJibHBIN Mapaienaenunes, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAaHHUKH,  BbBIOMpas  OCHOBAaHMS ISt
KJ1accu(uKaImu;

e CBOOOAHO OMNEpUPOBATH TOHATUSAMH, CBA3AHHBIMU C  CEUCHHEM
MHOTOTPAHHUKOB TJIOCKOCTHIO;

e BBINOJHSATH napajiesibHOE, LEHTPAILHOE u OpPTOTOHAIBHOE
IPOEKTUPOBAaHUE (PUTYP HA TNIOCKOCTb, BHIIIOJIHATH H300pakeHus: PUryp Ha
IUIOCKOCTH;

e CTPOUTH CEUEHHUS MHOTOTPAHHUKOB PA3NUYHBIMU METOJAaMH, BBIMOIHSITH
(BBIHOCHBIE) TUIOCKHE YEPTEKHU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUMUCIATH IUIOIIAAM  TOBEPXHOCTEH  MHOTOIPAaHHUKOB  (Ipu3Ma,
MUpPaMUJa), TEOMETPUUECKUX TeJl C MPUMEHEHHEM (popmyT;

e CBOOOJHO ONEPUPOBATH MOHATUSAMHU: CUMMETPHUSI B MPOCTPAHCTBE, LIEHTP,
OCh U IJIOCKOCTh CHMMETPHUH, LIEHTP, OCh U TNIOCKOCTh CUMMETPUH (PUTYPHI;

e CBOOOJHO ONEPUPOBATH TMOHATUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpAMHATaM B IIPOCTPAHCTBE;

e BBINOJHSATH ICUCTBUA HAJ BEKTOPAMU;

e pemaTh 3aJaud Ha JO0Ka3aTelIbCTBO MaTEeMaTHYECKUX OTHOIIECHUUA U
HAXOXKJIEHUE FTEOMETPUUYECKUX BEJIMYUH, TPUMEHSSI U3BECTHBIE METO/IbI ITPU
pelIeHn: MaTeMaTHYeCKUX 3a7ad IMOBBIIIEHHOTO M BBICOKOTO YPOBHS
CJI0KHOCTH;

e TMPUMEHATh MPOCTEHIINE TNPOrpaMMHBIE CpPEACTBA U  AIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a]1ay;

e U3BJEKaTh, MNPeOOpPa3OBBIBATH M WHTEPIPETUPOBATHL HHGOOPMAIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMPeACTaBICHHYIO Ha
yepTexax U pUCyHKax;

e IMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TMpaKTUKe: CpaBHUBATb U
aHAJIM3UPOBATh PEAJIbHBIE CUTYAIlMH, MPUMEHSTh U3y4YCHHbIC MOHSATUS B
mpoliecce IOMCKAa  pEelIeHUsT MaTeMaTU4ecKd  CcPOpMYIHpPOBAHHON
npo6JieMbl, MOJETUPOBATh pEANbHBIE CHUTyallMM Ha SI3bIKE T€OMETPHH,
UCCIIEIOBATh MOCTPOCHHBIE MOJEIN C HCIOJIb30BAHUEM T'€OMETPUUYECKUX
NOHATUH M TEopeM, ammapara aireOpbl, penaTh MPaKTUYECKHE 3a/1ayH,
CBSI3aHHBIE C HAXOXKJICHUEM F€OMETPUYECKUX BEJIMYMH;

e UMETh NIPEJCTABICHHUS 00 OCHOBHBIX 3Talax Pa3BUTHS T€OMETPUU Kak
COCTaBHOW yacTu (hyHIaMEHTa Pa3BUTHS TEXHOJIOTHH.

K konmy 11 kiacca o0yyaroniuiicss HAy4uTCs:



CBOOOJHO OINEPUPOBATh IMOHATUSAMH, CBSI3aHHBIMHM C IMWJIMHIPUYECKOM,
KOHMUYECKOH U Cc(EepUyecKoil MOBEPXHOCTSAMH, OOBSCHATH CIOCOOBI
HOJIyYEHUS;

OMEpUPOBATH MOHATUSMH, CBSI3AaHHBIMU C TEJIAMH BPAILEHUS: [HJIUHAPOM,
KOHYyCOM, c(hepoii u mapowm;

pacrno3HaBaTh Teja BpauleHus (UWIMHAP, KOHyc, cdepa M 1map) U
OOBACHATH CIOCOOBI MOTYYEHUS! TE BPALLECHUS;

KJIACCU(PUIIMPOBATH B3aHMHOE PACIOJIOKEHUE CPEPDI U MIOCKOCTH;
BBIUUCIISATh BEJIWYUHBI 3JIEMEHTOB MHOTOTPAHHMKOB M TE€J BpaIICHUS,
00BEMBI M TUIOMIAJIM MOBEPXHOCTEW MHOTOTPAHHUKOB M TeJl BpaIICHHUS,
reOMETPUUYECKUX TEJI C IPUMEHEHUEM (hOopMyT;

CBOOOJHO OINEpPUPOBATh MOHATHUAMM, CBA3AHHBIMU C KOMOWHAIUMSAMU TEI
BpallleHusi U MHOTOIPaHHUKOB: MHOTOTPaHHHK, BIHCAHHBIN B cdepy U
OMMCAaHHBIN 0KOJO cdepsl, chepa, BIUCaHHAS B MHOTOIPAHHUK WM TEJIO
BpalllCHNUS;

BBIUUCIISITH COOTHOLIEHUS MEXy IUIOIIAIIMU TIOBEPXHOCTEW U 00bEMaMHU
IMOJOOHBIX TEN;

n300paxatb H3ydaeMble (UTYpbI, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YepTeX U M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEpPXY, COOKY,
CHHU3Y, CTPOUTh CEUYEHHUs TEJ BPALLCHMUS;

U3BJIEKATh, WHTEPIPETHPOBATh M NPeoOpa3oBbIBaTh HHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
yeprexax U pUCyHKax;

CBOOOJHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITOJIHATH OIIEPALMU HaJl BEKTOPaMU;

3a]1aBaTh IUIOCKOCTh YPABHEHUEM B JIEKapTOBOM CUCTEME KOOPUHAT;
peliaTh reOMETPUIECKHE 3aJa4l Ha BEIYUCIICHUE YTII0B MEXY MPSIMBIMU U
IUIOCKOCTSIMH, BBIYUCIIEHUE PACCTOSTHUM OT TOYKHU 0 MJIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METO/1a IIPU PEILICHUHY;
CBOOOZHO OINEpPUPOBaTh MOHSITUSMM, CBSI3AHHBIMM C JIBUKEHHUEM B
IPOCTPAHCTBE, 3HATh CBOMCTBA IBUKECHMUIA;

BBIMOJHATh HM300paK€HHST MHOTOTPAHHUKOB M TeNl BpallleHUus MpH
[IapajuIeIbHOM  NEPEHOCE, LEHTPAIbHOM CUMMETPHM, 3EPKAIBHOU
CUMMETPUH, IIPU IOBOPOTE BOKPYT MPSMOM, TpeoOpa3oBaHus 110100,
CTPOUTh CEYEHUsI MHOTOI'PAaHHUKOB U TE€J BpAILlEHUS: CEYEHMsI LWINHIPA
(mapayienTbHO W NEPIEHIUKYIPHO OCH), CEUCHUSI KOHYyca (TapajuieNibHbIe
OCHOBAHUIO U MPOXOSIIKE Yepe3 BEPIINHY ), CEUCHUS 1I1apa;
UCIIOJIb30BaTh METOJBI TOCTPOCHHUS CEUEHHUI: METOJ CIEel0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHNUS, METOJ] IIEPEHOCA CEKYILEH MIIOCKOCTH;



JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKIACHUS;

OPUMEHSATh TeoMeTpuueckre (akTbl ISl PEIICHHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAraloIINX HECKOJBKO IIAroB PEUIEHUs, €CIU YCJIOBUS
MPUMEHEHUS 3aJIaHbI B IBHOW U HESIBHOU (opMme;

pelarh 3ajJadyd Ha JIO0Ka3aTelIbCTBO MATEMAaTHYECKMX OTHOLICHUH U
HaxX0JICHUE TEOMETPUUECKUX BEJINYUH;

MPUMEHSTH MPOTPAMMHBIE CPEACTBA U ANEKTPOHHO-KOMMYHHKALIMOHHbBIE
CHUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX 3314,

MIPUMEHSATH MMOJYYEHHBIEC 3HAHWSI HA TPAKTUKE: CPABHUBATH, AHATU3UPOBATh
Y OLICHMBAaTh pPEAIbHBIE CUTYAllMW, NPUMEHITh HM3YUYEHHBIC TMOHATHS,
TEOPEMBI, CBOMCTBA B IPOLECCE IIOUCKA PEIICHUS MAaTeMaTUYECKH
chopMyIUpOBaHHOM MPOOIEMBbI, MOJIEIUPOBATh PEAbHbIE CUTyallud Ha
SI3BIKE T€OMETPUU, UCCIEN0BATH MIOCTPOCHHBIE MOJIENIH C UCIIOJIb30BAHUEM
TCOMETPUYECKUX TOHATUA ¥ TEOpeM, arrmapata anreOphl, periaTh
MPAKTUYECKUE 3aJlaud, CBS3AHHBIE C HAXO0XJICHHUEM TE€OMETPUUYECKUX
BEJINYNH,;

UMETh MpeJCTaBiIeHUs 00 OCHOBHBIX 3Tanax pPa3BUTHUS T€OMETPUM Kak
COCTaBHOW yacTu (hyHIaMEHTa Pa3BUTHS TEXHOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
n/n NPOrpamMMbl Bcero Konrposenpie  TMpakruieckue o0pa3oBaTte/ibHbIE
padoThI padoThI pecypesI
1 BBenenue B crepeoMeTpuro 23 1
) B3auMHOe pacnonoxeHue npsmbIX B 6 |
MIPOCTPAHCTBE
3 [TapayuienpHOCTB IPSIMBIX U IJIOCKOCTEH B 2
IIPOCTPAHCTBE
4 HepHeHILI/IIiyJ'IﬂpHOCTI) HNPSIMBIX U )5
IIJIOCKOCTEMN B IPOCTPAHCTBE
VYIIIBl U pacCTOSHUS 16 1
MHoOrorpaHHuK" 7 1
Bexkrtops! B mpocTpaHcTBE 12
2 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3AIIHS 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOI' PAMME 102 6 0




11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM (undposBbie)
Ne i/l Konrpoabnsie IIpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTre/ibHbIE
padoThI padoTsI pecypen
1 AHaUTHYECKast TEOMETPUS 15 1
) [ToBTOpeHwME, 0606meﬂlfe u 15 1
CUCTEeMaTHu3alus 3HAaHU I
O06BEM MHOTOTpaHHHKA 17 1
Tena Bpaienus 24 1
5 [Tnomaau MOBEPXHOCTH U OOBEMBI 9 1
KPYTJBIX TEJ
6 JBrxeHus 5 1
. [ToBTOpeHwME, 0606meﬂlfe u 17 )
CUCTEeMaTHu3aIus 3HAaHUI
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Koutpoabsubie IIpakTuyeckue
n/n Bcero u3yuyeHusi oOpa3oBaTeibHbIE
padoThI padoThI
pecypcsl

OCHOBHBIE TIpaBUIIa U300pAKEHHS HA
PHUCYHKE IJIOCKOCTH, TTapajlIeTbHBIX
IPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

[ToHsTHS CTEpeOMETPUH: TOUKA, TpsAMas,
IUIOCKOCTh, MMPOCTPaHCTBO. OCHOBHBIE
npaBuiia U300paKCHUS Ha PUCYHKE
IJIOCKOCTH, IMapaJJICIIbHBIX MIPAMBIX
(OTpe3KoB), cepeIUHbI OTPE3Ka

[ToHsATHS: TIEpeceKaroIuecs MIOCKOCTH,
NIepECEKAIOIINECs MPsiMasi U TUIOCKOCTH;
TIOJTYIIPOCTPAHCTBO

[MonsTHs: TIEpeceKaroIIuecs MIOCKOCTH,
NIePECEKAIOIINECS MPsMasi U TUIOCKOCTH;
TIOJTYIIPOCTPAHCTBO

MHororpanHuKH, H300pakeHue
NPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIONINX 00BEKTOB

MHororpaHHHuKH, H300pakeHe
IPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIUX 00HEKTOB




AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CIIEICTBUSA U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPHH U TIEPBbIC
crnencTBus U3 HUX. CrlocoOBI 3a1aHus
HPSAMBIX U IMJIOCKOCTEH B IIPOCTPAHCTBE.
O0603HaueHus MPSAMBIX U TUIOCKOCTEH

10

N300pakeHne ceueHni MIpaMu/Ibl, Kyoa
U TIPU3MBI, KOTOPBIE TIPOXOIAT Uepe3 ux
pé6pa. N3o0paxeHue nepeceueHus
MOJTYYEHHBIX IIOCKOCTEM.
PackpammBanue NOCTPOEHHBIX CEYEHUN
pPa3HBIMH [IBETAMH

11

N3o00pakeHne ceueHni MIpaMu/Ibl, Kyoa
U TIPU3MBI, KOTOPBIE TIPOXOIAT Uepe3 ux
pé6pa. N3o0paxeHue nepecedueHus
IIOJIYYEHHBIX IIJIOCKOCTEM.
PackpammBanue NOCTPOECHHBIX CEYEHUN
pa3HbBIMU IIBETaMHU

12

N3o00pakeHre ceueHni MIpaMu/ibl, Kyoa
U TIPU3MBI, KOTOPBIE TPOXOAAT Yepe3 X
p€bpa. M3o0pakeHue nepecedcHus
IIOJIYYEHHBIX IIJIOCKOCTEM.
PackpammBanue NOCTPOEHHBIX CEYEHUN
pa3HbBIMU IIBETaMHU

13

N3obpaskenune ceueHuit nmupamMusl, Kyoa
Y [IPU3MBI, KOTOPBIE IIPOXOAAT YEPE3 UX
pébpa. M3o0pakeHue nepecedecHus




IIOJIYYEHHBIX IIJIOCKOCTEM.
PackpaimmBanue NoCTpOCHHBIX CEUYECHHI
Pa3HBIMH [IBETAMU

14

Merton cieoB 1Sl HOCTPOEHUS CEUEHU I

15

Merton cnenoB sl TOCTPOEHUS CEUCHUH.
CBolicTBa EpeceYeHU MPSIMbIX U
IJIOCKOCTEH

16

Merton cnenoB sl TOCTPOEHUS CEUCHUH.
CBolicTBa epeceyeHU MPSIMbIX U
IJIOCKOCTEHN

17

[MocTpoeHue cedenuii B mupamuse, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YePTEXKEH U 3aIKCh I1aroB
HOCTPOCHHUSI

18

[MocTpoeHue cedenuii B mupamuse, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX qepTex(ef/'I U 3aI1MCh 11aroB
HOCTPOCHHUSI

19

[MocTpoeHue cedenuii B mupamuse, Kyoe
no TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX qepTex(ef/'I U 3aI1MCh 11aroB
MOCTPOCHHSI

20

[TocTpoenue ceueHuii B mupamue, Kyoe
no TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX qepTexceI‘/'I M 3aI1MCh 11aroB
MOCTPOCHUS




21

[ToBTOopenue nnanumerpun: Teopema o
IPOMOPLUUOHANIBHBIX oTpe3kax. [logodue
TPEYroJIbHUKOB

22

[ToBTOopenue nnanumerpun: Teopema
Menenas. PacueTsl B ceueHUSIX Ha
BBIHOCHBIX 4epTrexax. Mcropus pazBurus
IUTAHUMETPHUH U CTEPEOMETPUU

23

KonTtponpHas padora "AKCHOMBI
crepeomerpuu. Ceuenus"

24

B3aumHoe pacnonoxeHue npsmMeIx B
npoctpancTBe. CKpenuBaronmecs
npsimble. [Ipu3Haku cKpenuBaomuxcs
npsimbIxX. [lapansenbHblie npsMele B
IIPOCTPAHCTBE

25

Teopema o CylIeCTBOBAHUY U
€IMHCTBEHHOCTH MPSIMOI MapajieIbHON
JTAaHHOW MPSIMOM, TPOXOALIEH Yepes
TOYKY IIPOCTPAHCTBA U HE JIEKaIEH Ha
JlaHHOM psiMoii. JIeMMa 0 nepeceueHnn
napajuieIbHbIX MPSAMBIX INIOCKOCTHIO

26

[TapannensHOCTh Tpex mpsMbIX. Teopema
0 TPEX mapajIeNIbHBIX IPAMBIX. Teopema
0 CKpELIMBAIOLINXCS MPSIMBIX

27

[TapamnenbHOE MPOEKTUPOBAHHUE.
OCHOBHBIE CBOMCTBA NapajlIeIbHOTO
npoektupoBanus. 300paxeHune pa3zHbIx
¢uryp B mapauieabHON MpOEeKIUN




28

lentpanpHas mpoekuus. Yroi ¢
COHAIPaBJIEHHBIMU CTOPOHAMHU. YTOII
MEXIY IPSIMBbIMU

29

3amayu Ha JJOKa3aTeabCTBO U
HCCIICIOBAHNUE, CBSI3aHHbBIC C
paCHOHO)KeHI/IeM HpHMBIX B
MIPOCTPAHCTBE

30

[ToHATHS: mapauIeIbHOCTD MPSAMON U
IIJIOCKOCTH B IIpocTpaHcTBe. IIpu3Hak
[apaJUIEIbHOCTH IPSIMOU U MIJIOCKOCTH.
CBolicTBa napauieIbHOCTU IPSIMON U
IUIOCKOCTH

31

I'eomeTpuueckre 3ajaun Ha BBIYNCICHHE
Y J10Ka3aTeJIbCTBO, CBA3aHHBIE C
NapaJuIeIbHOCTHIO MPSMBIX U
IUIOCKOCTEHN B MPOCTPAHCTBE

32

[TocTpoeHne cedyeHus, MpOXoaALIETO
yepes JaHHYIO IPSIMYIO Ha 4epTexe U
[apaJuIeIbHOTO APYroy npsiMout. Pacuér
OTHOILEHUN

33

[MapannensHas MPOEKIHs, TIPUMECHEHUE
JUTSI TIOCTPOCHHUS CEUSHUI Ky0a 1
napauenenunena. CBoicTea
napajiejicnmIicaa U mMpru3mMbl

34

[TapannensHble ockocTH. [Ipu3Haku
MapauIeIbHOCTU JBYX IIOCKOCTEH

35

Teopema 0 napamieIbHOCTH U
€MHCTBEHHOCTH IJIOCKOCTH,
MPOXOJIAIIEH Yepe3 TOUKY, HE




MIPUHAJICKALLYIO TAHHON NJIOCKOCTH U
CIEICTBUS U3 HEE

36

CBolicTBa napasuIeIbHBIX IUIOCKOCTEN: O
NapauIeIbHOCTH MIPSIMBIX IEPECEUEHUS
IIPY NIEPECEUEHUH JIBYX MTapaJIIEIbHBIX
IJIOCKOCTEN TpETher

37

CBolicTBa napauieNIbHBIX ITOCKOCTEH:
00 oTpe3Kax napayiebHbIX MPSIMBbIX,
3aKJIIOUEHHBIX MEKY MapalyIeIbHbIMU
MJIOCKOCTSIMU; O TIEPECEYEHUU TIPSIMOI C
ABYMS TapaJUICIIbHBIMU IIJIOCKOCTAMUA

38

[ToBTopenwue: Teopema Iudaropa na
MJIOCKOCTH

39

IToBTOpEHME: TPUTOHOMETPHUS
HPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

CgoiicTBa Ky0a 1 MPsIMOYT'OJILHOTO
napajuienenunena

41

Boruncnenue 1iaMH OTpe3KoB B KyOe U
IPSIMOYTOJIBHOM MapajlieenuIee

42

[leprieHAMKYIASIPHOCTD MPAMOU 1
mockoctu. [Ipusnax
NEPIEeHIUKYIIPHOCTH IPSIMON U
IJIOCKOCTH

43

[leprieHAMKYIASIPHOCTD MPAMOU 1
mockoctu. [Ipusnax
NEPIEeHIUKYIIPHOCTH IPSIMON U
IJIOCKOCTH




Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOH, TPOXOAILIECH

4 yepe3 TOUKY MPOCTPAHCTBA U
NEPIEeHIUKYISIPHON K MIIOCKOCTH

45 [InockocTu U nepneHAuKyIIpHbIE UM
NpsiMbIE€ B MHOTOI'PaHHHUKAX

46 [110CcKOCTH U TEPIEHAUKYIISIPHBIE UM
NpsiMbIE€ B MHOTOI'PaHHHUKAX
[leprieHquKyNIAp U HAKIOHHAS.

47 [TocTpoenue nepneHAuKyIsIpa U3 TOUKU
Ha MPAMYIO
[leprieHAUKYmSAp ¥ HAKIIOHHAS.

48 [TocTpoenue nepneHAuKyIsIpa U3 TOUKU
Ha MPAMYIO

49 TeopeMa 0 TpEX nmepHEeHIUKYISIPax
(mpsimast u oOpaTHast)

50 Teopema o Tpéx nmeprneHANKYIIpax
(npsimast u oOpaTHast)

51 Yron mexay CKpemuBarIuMUC
IPSIMBIMU
[Touck neprneHauKyaspHBIX MPSMBIX C

52 MOMOILbIO IEPIEHAUKYIISIPHBIX
IJIOCKOCTEN

53 OpToroHaJibHOE TPOCKTUPOBAHUE
[Toctpoenue cedenuit kyba, mpU3MBI,

54 MPaBWJILHON MTUPAMHUJIBI C TTOMOIIBIO

OPTOTOHAJILHOW MPOEKIUU




55

[Toctpoenue cedenuit kyba, mpU3MBbI,
MPABUJIbHOM MUPaMUABI C TTOMOIIBIO
OPTOTOHAJILHOW MPOEKIUU

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEIIBHO II0cKocTu. ITnockoctn
CUMMETPUI B MHOTOTpaHHHUKaX

57

[Ipr3Hak nepneHIuKyISpHOCTH ITPSIMOM
U TJIOCKOCTH KaK CJICACTBUC CUMMCTPUU

58

[IpaBuibHBIE MHOTOTPaHHUKH. Pacuér
PacCTOSIHUN OT TOYKH JI0 MJIOCKOCTH

59

[IpaBunbHBIE MHOTOIpaHHUKU. Pacyér
pacCTOSTHUN OT TOYKHU J10 INIOCKOCTH

60

Crioco0Ob!I OITyCTUTh MEPIEHAUKYIISPHI:
CUMMETpHUs, CABUT TOYKH I10
napajuleIbHON IPSIMOU

61

CaBur 1o HenapasuieabHON TPSMOU,
W3MEHEHUE PACCTOSHUI

62

KonTtponsHas padora "B3aumnoe
PACIIOJIOKCHUC TIPAMBIX U IJIOCKOCTEH B
npocTtpaHcTse"

63

IToBTOpEHME: Yyroy MexXay NpsSMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpeEMa
KOCHHYCOB

64

[ToBTOpEHME: yroy Mexay
CKPELIUBAIOIIMMUCS IIPSMBIMU B
IIPOCTPAHCTBE




65

I'eomeTpuueckrie METOIbI BBIUYUCICHUS
yria MeXIy MpsIMbIMU B
MHOTOTpaHHHKaX

66

JIByrpansblii yroa. CBOMCTBO JTMHEWHBIX
YIJIOB ABYTPAHHOTIO yria

67

[leprieHauKyNSApHBIE IIOCKOCTH.
CBolicTBa B3aUMHO MEPIEHANKYISIPHBIX
IJIOCKOCTEN

68

[Tpu3Hak neprneHIuKyISpHOCTH
IIJIOCKOCTEM; TeopemMa o0 mpsiMOr
MepEeCEeUCHUS BYX MIIOCKOCTEN
NEePIEeHIUKYISAPHBIX TPEThEH TIOCKOCTH

69

[IpssMOyTONBHBIN MTapajuIeenuIe; Kyo;
U3MEpEHUs], CBOMCTBA MPSIMOYTOJIBLHOTO
napasuiesenumnena

70

TeopeMa 0 1MaroHany NpsAMOYTrOJIbHOTO
napajuleJenuIe1a u CIEeACTBUE U3 HEE

71

CrepeoMeTpHuuecKre U MpUKIIaTHbIE
3a/1auu, CBSI3aHHBIE CO B3aUMHBIM
PaCIIOIOKEHUEM MIPSAMBIX U IJIOCKOCTH

72

[ToBTOpEeHME: CKPEITUBAIONITUECS
TpsIMBIE, MMapajlieIbHbIC TUIOCKOCTH B
CTaHIAPTHBIX MHOTOI'PaHHUKAX

73

[Tapa mapanienbHbIX TIOCKOCTEN HA
CKPEIIHUBAIOIINUXCS PSIMBIX, PACCTOSTHUE
MEX1y CKPELIUBAIOIIUMUCS IPSIMBIMU B
MPOCTBIX CUTYAIUSIX




74

PaccTosinue oT TOUKH 70 TIOCKOCTH,
paccTostHue OT MPSMOM J0 TUIOCKOCTH

75

Brluncnenue paccTosHUN MEXIY
CKPELIUBAIOIIMMHUCS IPSIMBIMU C
IIOMOILBIO NIEPIEHANKYJIAPHON
IIJIOCKOCTH

76

TpéxrpaHHblil yroJi, HEpaBEeHCTBA JIA
TpeXrpaHHbIX yriaoB. Teopema
[Mugaropa, TeopeMbl KOCUHYCOB H
CHUHYCOB JUIsl TPEXTPAHHOIO YIJIa

77

DneMeHTHI ChepUIECKON TeOMETPHH:
reoJIe3nYecKue JIMHUU Ha 3emiie

78

KoHnTtponbnas padota "YTib1 u
paccrostHus"

79

CucremaTuzanus 3HaHUN
"MHOrorpaHHuK 1 €ro 3JeMeHThI"

80

[Mupamuaa. Bunsl nupamua. [lpaBunsraas
nupamua

81

[Ipusma. IIpsAmas 1 HaKJIOHHAs IPU3MBI.
[IpaBunbHasg npuzMa

82

[IpsimMoit napainenenunen,
IpSMOYTOJIBHBIN Mapajuienenunesn, Kyo

83

Brinykibsie MHOTOrpanHuku. Teopema
Ditnepa

84

Beinykiibie MHOrorpaHHuku. Teopema
Oitnepa. [IpaBunbHbIC U
MOJTyTIPaBUIIbHBIE MHOTOTPAaHHUKHU

85

KonTponpHas padora "MHuororpaHHuku"




Ilonsarue BCKTOpPA HA IMJIOCKOCTHU U B

86 1
IPOCTPAHCTBE
87 CyMMa BEKTOpOB 1
88 Pa3znocTh BEKTOpPOB 1
89 [IpaBuno napamienenumnena 1
90 YMHOKEHHE BEKTOpA HA YUCIIO 1
Paznoxenue BekTopa 1o 6azucy Tpéx
91 BEKTOPOB, HE JIeXKAIUX B OJHOU 1
TUIOCKOCTH
92 CxanspHoe Mpou3BeICHUE 1
93 Brranciienue yria Mexay BEKTOpaMHu B 1
IPOCTPAHCTBE
94 [Ipocreiimue 3anauu ¢ BEKTOpaMu 1
95 [Ipocrerinue 3a7a4u ¢ BEKTOpaMu 1
96 [Ipocreiimue 3anauu ¢ BEKTOpaMu 1
97 [Ipocrerinue 3a7a4u ¢ BEKTOpaMu 1
98 O06o0011eHne U cUcTeMaTU3alus 3HAaHUN 1
99 O0001eHNEe U cUCTEMATU3aLMs 3HAHUN 1
100 Hrorosast kKoHTpOJbHASA paboTa 1
101 HroroBast kKoHTpoOIbHAs paboTa 1
102 O06o01IeHre U cHCTeMaTU3alus 3HAaHUN 1
OBIIEE KOJIMYECTBO YACOB I1O 102

I[TPOTPAMME




11 KIIACC

Kosun4yecTBo 4yacos DJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Konrpoabusie IIpakruueckue
n/n Bcero u3yuyeHusi oOpa3oBaTeiibHbIE
padoThI padoThI
pecypchl
[ToTOpenue Temol "KooparHaTel
1 BEKTOpA Ha MJIOCKOCTH U B 1
npocTpaHcTae”
) [ToBTOpenue Temel "CkansipHoe |
MPOU3BEJECHNUE BEKTOPOB"
3 [ToBTOpeHue Tems! "Boruncienue yria 1
MEXly BEKTOpaMH B IIPOCTpaHCTBE"
4 IToBTOpeHue Tembl "YpaBHEHHE TPSIMOH, |
IIPOXOJAIIEH Yepe3 1Be TOUKH"
5 YpaBHEHHE MIIOCKOCTH, HOPMaJb, |
YpaBHEHUE IIJIOCKOCTH B OTPE3Kax
6 YpaBHEHHE MIOCKOCTH, HOPMaJb, |
YPaBHEHHUE IJIOCKOCTH B OTPE3KaX
7 BektopHoe npousBenenmne 1
2 JInHeliHbIE HEPABEHCTBA, JIMHEHOE 1
IIpOrpaMMHUpPOBaHUE
9 JInHeliHbIC HEPABEHCTBA, JIMHEMHOE 1
IPOrpaMMUPOBAHUE
10 AHaMTHYECKHE METO/IbI pacyéTa yria |
MEXAy NPSMBIMU B MHOTOTPaHHUKAX
1 AHaNMTUYECKHE METO/IbI pacyéTa yria 1

MCKAY MJIIOCKOCTSAMU B MHOTOI'paHHUKAX




dopMyia pacCTOSIHUSA OT TOYKH 10

12 IUIOCKOCTH B KOOPJAWHATaX

13 Haxoaenue paccToSHUN OT TOUKHU 10
TUTIOCKOCTH B KyOe

14 HaxoxaeHne paccTosiHuNA OT TOYKHU 10
IUIOCKOCTH B MPaBUJILHON MTUPAMU/IE

15 KontponbHas pabora "AHanutuueckas
reomeTpus”

16 CeueHust MHOTOTPAaHHUKOB:
CTaH/IapTHbIE MHOTOTPaHHUKHU

17 CeueHust MHOTOTPAaHHUKOB: METO/]T
CJIEJIOB
CeueHust MHOTOTPAHHUKOB:

18 CTaHJApTHBIE IIJIOCKOCTH, IIepeCceYCHUs
MPSAMBIX U TIIOCKOCTEH

19 [TapannenbHble NpsIMbIE U IIOCKOCTH:
napaJuleJIbHbIE CEUEHUS

20 [TapannenbHble TPsIMbIE U TNIOCKOCTH:
pacu€T OTHOLIECHMI
[TapannenbHble NpsIMBbIE U IIOCKOCTH:

21 YIJIBl MEKTY CKPEIIMBAIOITUMHUCS
IPSIMBIMU
[lepneHauKysIpHbIE IPSIMBIE U

” IUIOCKOCTH: CTaHJApTHBIE Maphbl

NEPHEHAUKYIISPHBIX INIOCKOCTEN U
IPSAMBIX, CHMMETPUH MHOTOIPAaHHUKOB




23

[lepneHauKysIpHbIE IPSIMBIE U
IUIOCKOCTH: TEOPEMA O TPEX
NEPIICHIUKYIIIpax

24

[IepnieHauKyIsIpHBIE MIPSAMBIE U
IIJIOCKOCTH: BBIYUCIICHUS JUIMH B
MHOT'OI'PaHHHUKAX

25

[ToBTOpEHME: TIIOIIAAN
MHOT'OYTOJILHUKOB, (hOPMYJIBI AJIs1
Ionaien, cooopakeHus moao0us

26

[ToBTOpEHME: TIIOIIAAN
MHOTOYTOJIBLHUKOB, (JOPMYJIIBI JIS
TJI0MIAJIeH, COOOpaKEHUSI TTIOI00MS

27

[ToBTOpEHME: TIIOIIAAN
MHOTOYTOJIBLHUKOB, (JOPMYJIIBI JIS
TJI0AJIEH, COOOpaKEHUSI TTOI00MS

28

[Inomany ce4eHU MHOTOIPAHHUKOB:
IJIOMIAAN TOBEPXHOCTEM, pa3pe3aHus Ha
YacTH, COOOpaKEHUS IO 100Ms

29

[Inomany ce4eHUN MHOTOIPAHHUKOB:
IJIOLIA Y ITIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxeHUs MOJ00us

30

Kontposnbnas padora "IloBTopenue:
MHOTOTPaHHHUKH, CEUEHUS
MHOTOTPaHHHUKOB"

31

O06BEM Tema. O6BeM IPSIMOYTOIILHOTO
napaieNenuea

32

3amaun 06 yaBoeHUHU Kyda, 0
KBaJpaType Ky0a; O TPUCEKIIUU yIiia




33

CrepeomeTpHuyecKHe 3a1auu, CBI3aHHbIC
¢ 00BEMOM TIPSIMOYTOJIBHOTO
napaieNenuneaa

34

[IpuxnagHelie 3a1a4n, CBI3aHHBIE C
BBIUKCIICHHEM 00BbEMA MPSIMOYTOJILHOTO
napasuliesienuIe1a

35

O0BEM TIPSIMOI IPU3MBI

36

CrepeoMeTpuueckue 3aaun, CBI3aHHbIE
C BBIYUCIIEHHEM 00BEMOB MPSAMOit
PU3MBI

37

[MpuknagHbie 3aa4K, CBSI3aHHBIC C
00BEMOM NPSIMOI TTPU3MBI

38

Beraucnenue 06bEMOB TeJ € MOMOLIBIO
omnpenenéuHoro uHTEerpana. O0bEM
HAKJIOHHOM IPU3MBbI

39

Brranciienne 00bEMOB TeJ € TTOMOIIHIO
onpenenéHHoro uaterpaiga. Oobém
TUPaMUJIBI

40

®opmya 00bEMa MUPaAMHIBL.
OtHomeHne 00eMOB MTUPAMH/ C
001IUM yTIIOM

41

®opmya 00bEMa MUPaAMHIBL.
OTtHomIeHne 06beMOB MUPAMUJL C
001IM yTIIOM

42

CrepeoMeTpHUecKHe 3a/1auHl, CBSI3aHHbIC
¢ 00bEMaMM HAKJIOHHOW TPU3MBbI

43

CrepeoMeTpHUECKHE 3a]]a91, CBA3aHHbBIC
¢ 00BbEMaMU MUPaAMU/TBI




[Tpuknanueie 3apauu o Teme "OO0bEMBI

44 Ten", CBsA3aHHBIE ¢ 00HEMOM HAKJIOHHOM
PU3MBI

45 [Ipuknanueie 3apauu o Teme "OO0bEMBI
Ten", CBsI3aHHBIE C 00BEMOM MTUPAMHUIBI

46 [Ipumenenue 00bEMOB. Beruncienue
pPaccTOsSHUA 10 TII0CKOCTH

47 KonTtponbnas padora "O0bEM
MHOTOTpaHHUKA"
unuuapuyeckasi HOBEPXHOCTb,

48 o0Opa3yromue MUIHHIPUISCKON
MOBEPXHOCTHU

49 Humuaap. [psmoit KpyroBou HUIUHID.
[Inomane moBepXHOCTH LUIIMH]pA

50 Konuyeckas moBepXHOCTb, 00pa3yromiye
KOHUYECKOU moBepXxHocTH. KoHyc

51 CeueHue KOHYca IIOCKOCTBIO,
napajuieIbHON MIOCKOCTH OCHOBaHUS

57 VYceu€nnslii konyc. M3o0paxenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTH H
MTOJTHOM TOBEPXHOCTH KOHYCA

54 [Tnomaas GOKOBOM MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTH KOHYCa
CrepeoMeTrpuueckue 3aJaun Ha

55 JI0KAa3aTeNbCTBO U BBIYUCIICHUE,

IIOCTPOEHUEM CEYCHUN IUINHAPA,
KOHYyCa




56

CrepeomeTpuueckue 3a1a4 Ha
JI0Ka3aTelbCTBO U BEIYUCIICHHE,
MIOCTPOCHUEM CEUCHHI IIMIINH/IPA,
KOHYycCa

57

HpI/IKJIa[[HBIe 3aaa4u, CBA3aHHBIC C
OUIMHAPOM

58

[Ipuknagabie 3aa41, CBSI3aHHBIE C
[UTHHIPOM

59

Cdepa u map

60

[epeceuenue chepsl u mapa ¢
iockocThio. Kacanue mapa u cepbl
IUIOCKOCTBIO. B 1 n3o0pakenue mapa

61

[Tepeceuenwue cdepsl u mapa ¢
iockocThio. Kacanue mapa u cepbl
IUIOCKOCTBIO. B 1 n300pakenue mapa

62

VYpasuenune chepsol. [Lnomans chepst u
e€ yacrei

63

Cummerpus chepsl 1 mapa

64

CrepeoMeTpHyecKHe 3aja9l Ha
J0Ka3aTCjIbCTBO U BBIYUCIICHUC,
CBsI3aHHBIC CO c(hepoil U mapom,
TIOCTPOCHHEM HX CEUYCHHI TIOCKOCTHIO

65

CrepeoMeTpHUecKHe 3aja9l Ha
JI0Ka3aTelbCTBO U BEIYUCIICHHE,
CBsI3aHHBIC CO c(hepoil U mapom,
MOCTPOCHUEM UX CCUCHHI MIIOCKOCTHIO

66

[IpuknamHbIe 3a7a9u, CBSI3aHHBIE CO
chepoit u mapom




[ToBTOpPEHUE: OKPYKHOCTH HA

67 MIJIOCKOCTH, BRIYUCIICHUSI B OKPYKHOCTH,
CTaHJapTHBIC TTOA00HS

68 Paznuunbie KOMOMHALINY TEI BpAIlEHUs
¥ MHOTOTPaHHHUKOB

69 3agaun no teme "Tena U MOBEPXHOCTH
BpaieHus"

70 3agaun no Teme "Tena 1 MOBEPXHOCTH
BpaieHus"

71 KontponsHas padora "Tena u
MOBEPXHOCTH BpaleHus"

7 O06BeM muuHapa. Teopema 06 00bEME
MPSIMOTO ITWJIMHAPA
Brrunciienue 00bEMOB TEII ¢ ITOMOIILIO

73 onpenenéHHoro uuaterpaiga. Oobém
KOHycCa

74 ITnomaau OOKOBOH U IIOIHOM
MOBEPXHOCTH KOHYCa
CrepeoMeTprIeCcKue 3a/1a4H, CBI3aHHBIC

75 C BBIYUCIICHHEM 00BEMOB IUITUH/IPA,
KOHYyca

76 [Tpuknagueie 3agaun mo Teme "OObEMBI
Y TTOIIaAu TOBEpXHOCTEN Ten"
OO0BEM 1Iapa U MapoBOTro CEKTOPA.

77 Teopema 06 00béMme trapa. [lnomans

cdeprl. CTepeoMeTprueCKUe 3a/1a4H,
CBSI3aHHBIC C BEIYMCIICHUEM 00BEMOB




1Iapa, I1apoBOro CETMEHTA U IIapOBOTO
CeKTOpa

78

[Ipuknanueie 3apaun o Teme "OO0bEMBI
Ten", CcBsI3aHHBIE ¢ 00BEMOM ITapa u
wiomaneio ceprl. COOTHOIICHUS
MEX]y TUIOIIASIMU TIOBEPXHOCTEN 1
00BEMaMU ITOTOOHBIX TEN

79

[TomoOHbBIE TENa B IPOCTPAHCTBE.
N3menenne 06bEMa pu o 100UH.
CrepeoMeTpuuecKue 3aa4u, CBI3aHHbBIE
C BBIYUCIICHHEM 00BEMOB TE U
MJI0IIAaIe TOBEPXHOCTEN

80

KonTponsHas padora "[1nomaam
MIOBEPXHOCTH M 00BEMBI KPYTIIBIX Ten"

81

JIBM>KEHUSI MPOCTPAHCTBA.
Otobpaxxenus. [IBUKeHUs U PaBEHCTBO
¢buryp. O6mme cBOMCTBa ABUKCHUHN

82

Buael nBukeHnil: napamiebHbIN
MepPeHoC, IEHTpaIbHask CHMMETPHSI,
3epKaJIbHAasi CHAMMETPHSI, TOBOPOT
BOKPYT MIPSMOM

83

[Ipeo6pazoBanust mogodus. [Ipsmas u
cthepa Diinepa

84

I'eomerpuueckue 3agaun Ha
MMPUMCHCHUC NBUKCHUS

85

Kontposbnas padota "BekTops! B
npocTtpaHcTse"




86

Ob6o6maromee nosropenue 11 nmonsTuii
1 METOJI0B Kypca reometrpun 10—11
KJIACCOB, CUCTEMAaTU3allHsl 3HAHU:
"[TapannenbHOCTh NPSIMBIX U
IJIOCKOCTEN B TpoCTpaHCTBE"

87

Ob6o6maromee nopropenue 11 nmonsTuit
1 METOJI0B Kypca reometrpun 10—11
KJIACCOB, CUCTeMAaTH3allHsl 3HAaHU:
"BekTopsbl B npocTpaHcTBe"

88

Ob6o6maromee noropenue 11 nmonsTuii
U METOJ0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTHU3alUsl 3HAHUI:
"BekTopsbl B npocTpaHcTBe"

&9

Ob6o6maromee nosropenue 11 nmonsTuit
U METOJ0B Kypca reometpun 10-11
KJIACCOB, CHCTEMAaTHU3alI1s 3HAHMI:
"OO6BeM MHOTOTpaHHUKA"

90

Ob6o6maromee nosropenue 11 nmonsTuii
U METOJ0B Kypca reometpun 10-11
KJIACCOB, CHCTEMAaTHU3alINs 3HAHMIA:
"O6beM MHOTOTrpaHHUKA"

91

Ob6o6maromee nosropenue 11 nmonsTuit
U METOJ0B Kypca reometpun 10-11
KJIACCOB, CHCTEMAaTHU3alIHs 3HAHWI:
"Tlnomaan moBEepXHOCTU U 0OBEMBI
KpYyIJIbIX Ten"

92

Ob6o6maromee nosropenue 11 nmonsTuit
1 MeTo/I0B Kypca reomerpuun 1011
KJIACCOB, CHCTEMAaTHU3alI1s 3HAHWI:




"TTnommany moBEpXHOCTU U O0BEMBI
KpyIJibIX Ten"

93

Hrorosast KoHTpOJBbHASA paboTa

94

HroroBast koHTpoIbHAs paboTa

95

[ToBTOpeHnue, 0600IIEeHNE U
crucTeMaTu3alurs 3HaHUI

96

Hcropust pa3BUTHS CTEPEOMETPUN KaK
HAYKHU U €€ POJIb B Pa3BUTHU
COBPCMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOT U

97

Hcropust pa3BUTHS CTEPEOMETPUN KaK
HAyKHU U €€ POJIb B Pa3BUTHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTCPHBIX TEXHOJIOT U

98

Hcropust pa3BUTHS CTEPEOMETPUN KaK
HAyKHU U €€ POJIb B Pa3BUTHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

99

Hcropust pazBuUTHS CTEPEOMETPHUH KAK
HAyKHU U €€ POJIb B Pa3BUTHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

100

Hcropust pazBuUTHS CTEPEOMETPHUH KAK
HAyKHU U €€ POJIb B Pa3BUTHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101

Hcropust pa3BUTHS CTEPEOMETPHUH KAK
HayKH U €€ pOJIb B pa3BUTUHU




COBPCMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

Wcropus pa3BuTUs CTEPEOMETPUU KAK

102 HAyKU U €€ pojib B PA3BUTUU

COBPCMCHHBIX MHKCHCPHBIX U

KOMITBIOTCPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102







YUYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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