


HOACHUTEJBHASA 3AIINCKA

['eomeTpust sBRsETCS OAHMM M3 Oa30BbIX KYpPCOB HA YPOBHE CPEIHETO
o0uiero 00pazoBaHusl, Tak KaKk 00ECneunBacT BO3MOKHOCTh N3YUYCHHS JUCLMILTAH
€CTECTBCHHO-HAYYHOH HAMpPABICHHOCTH W NPEIMETOB TYMAHMTAPHOIO LMWKJIIA.
[TockombKy ~ JIOTMYECKOE  MBINUICHHE,  (POPMHpPYEMOE  TpH  W3YYCHHHU
00y4aroIUMHICs TOHATHHHBIX OCHOB T€OMETPHUH, MPHU AOKA3ATEILCTBE TEOPEM U
NOCTPOCHUM LIETIOYKH JIOTHYECKUX YTBEPXKIACHUA NMPH PEIICHUH N€OMETPUYECCKHUX
3a1a4, YMEHWE BBIABUIAaTh W OMNPOBEPrarb TUNOTE3bl  HEMOCPEACTBEHHO
WCIOJB3YIOTCS NPH PELICHUM 33]1a4 €CTECTBEHHO-HAYYHOIO LUKJIA, B YaCTHOCTH
(u3nyecKux 3a1au.

Llens ocBoeHUs: mporpammel yueOHOro Kypca «I' eomeTpus» Ha yriayOnéHHOM
YPOBHE - Pa3BUTUE WHAMBUAYAIBHBIX CIIOCOOHOCTEH 00YyUarOIIMXCsl MPH U3YYCHUN
FEOMETPHAM, KaK COCTABJSIOIICH mpeAMeTHON oOnacth «Marematnka u
uHopmaTuka»  4epe3  OOCCHEUYCHHE  BO3MOXHOCTH  MNPUOOPETCHHS U
UCMOJb30BaHUsl Oonee TryOOKMX TIeOMETPUYECKHX 3HAHWH W ACHCTBMIA,
CHEM(PUYHBIX TEOMETPHA, U HEOOXOAUMBIX JUISl YCIEITHOTO MPO(PEeCCHOHATBHOTO
00pa3oBaHMsl, CBI3aHHOTO C UCMOIb30BAHUEM MATEMATUKH.

[IpuopuTETHEIMM 3aJa4aMH Kypca T€OMETPHM Ha YITyOJNEHHOM YPOBHE,
PACIIMPSIFOMIMMHA W yCHJIMBAOIIMMH Kypc 0a30BOT0 YPOBHSI, SIBIISIFOTCS:

paclIMpeHne MPEACTABICHUS O TE€OMETPUM KaK 4aCTH MUPOBOM KYJIBTYPhI U
(OpMUPOBAHUE OCO3HAHUS B3AUMOCBSI3H FEOMETPUH C OKPYKAIOIIMM MHAPOM;

(OpMUPOBAHKE MPEACTABICHUS O TMPOCTPAHCTBEHHBIX (PUTypax Kak o
BOKHEHIINX MATEMATUYECKUX MOMACISAX, TMO3BOJSIONIMX ONMKUCHIBATE W M3y4daThb
Pa3HbBIC SBJICHUS OKPY>KAOIIEr0 MUPA, 3HAHKUE MOHATUIHOIO armapara 1o pa3aciy
«CtepeoMeTpusy yueOHOr0 Kypca reOMETpHH;

(GOpMUpOBAaHHE  YMEHWS  BIAQJETh  OCHOBHBIMM  MOHSTHSMH O
OPOCTPAHCTBEHHBIX (PUTypax M HMX OCHOBHBIMM CBOMCTBAMHM, 3HAHHE TEOPEM,
GopMylT ¥ YMEHHE WX NPUMEHSATH, YMECHHs [OKa3bIBATh TEOPEMBI U HAXOIUTh
HECTAHIAPTHBIE CIIOCOOBI PELICHUS 33124,

(OopMUPOBAHKE YMEHUSI PACIIO3HABATH HA YEPTEKAX, MOJEIISAX U B PEATbHOM
MUPE MHOTOTPAHHMKM M TEJIa BpALLEHUs, KOHCTPYMPOBATH TE€OMETPUUYECKUE
MOJIENH;

(OpMUPOBAHKME TOHMMAHUSI BO3MO>KHOCTH AKCHOMATHYECKOTO MOCTPOCHHS
MaTeEMaTHYECKAX TEOpUH, (POPMHpPOBAHME TOHMMAHUS POJIM AKCUOMATUKH IPU
[IPOBEICHUN PACCYKICHUM,

(OpMUPOBAHKE YMEHHWs BIAACTh METOJAMHU JOKA3ATEIbCTB U AJITOPUTMOB
PELIEHUS, YMEHUS UX PUMEHSTH, POBOIUTH T0KA3aTEIBHBIE PACCYKICHUS B XOI1€
PELICHUSI CTEPEOMETPUUECKHUX 3aa4 W 33Ja4 C MPAKTUYECCKUM COACPKAHHEM,
(opMUPOBAHUE MPEACTABICHUS O HEOOXOIMMOCTH JOKA3aTENbCTB TPH



00OCHOBaHUM MATEMATHYECKUX YTBEPKACHHUIA M POJIM aKCUOMATHUKK B MMPOBEICHUHU
JeTyKTUBHBIX PACCY>KICHUH;

Pa3BUTHE W COBEPIICHCTBOBAHME HMHTCIUICKTYAIBHBIX M TBOPYECKHX
CHOCOOHOCTEH 00YyYarOIIMXCsl, MMO3HABATEIBHONW AKTUBHOCTH, UCCIICA0BATEIBCKUAX
YMEHH, KPUTUYHOCTH MBILIJIEHUS, HTHTEPECA K U3YUYCHHUIO TEOMETPUH;

(opmupoBaHre (PYHKIMOHATBHOW TPAMOTHOCTH, PEIEBAHTHONW T'€OMETPHUU:
YMEHHS PACMO3HABATh MPOSBICHUS TEOMETPUUYCCKUX TMOHATHHA, OOBEKTOB W
3aKOHOMEPHOCTEH B PEANBHBIX JKU3HCHHBIX CUTyalUUsX W NPH M3YYCHHHM IPYTHX
y4e€OHBIX NPEOMETOB, TMPOSIBJICHUS 3aBUCUMOCTEH W 3aKOHOMEPHOCTEH,
MOJICTIMPOBAHUSl PCAIBHBIX CHUTYallMi{, WCCIICIOBAHHUS TMOCTPOEHHBIX MOJIEIIEH,
WHTEPIPETALNA NOTYUYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJEPKATEIbHBIMU JTMHUSMHM y4eOHOro Kypca «l'eomMeTpus» B
10-11 xmaccax sBnsrores:  «lIpsMble W TUIOCKOCTH B MPOCTPAHCTBEY,
«Muororpanaukn», «Tema  BpameHus», «BekTopsl W KOOpAWUHATHI B
IPOCTPAHCTBEY, «J{BHIKEHHUSI B TPOCTPAHCTBEY.

CdopmynmupoBannoe Bo DPI'OC COO TpebOoBaHME «YMETh ONEPUPOBATH
NOHSTUSIMIAY, PEJIEBAHTHBIMUA T€OMETPUU HA YIAyOJIEHHOM ypoBHE 00y4eHus B 10-
11 kimaccax, OTHOCUTCS KO BCEM COACP/KATEIBHBIM JIMHUAM Y4eOHOrO Kypca, a
(opMUPOBAHME  JIOTMYECKUX YMEHHHA  PACHIPEACHSAETCS HE  TONBKO MO
COJIEPKATENIBHBIM JIMHUSAM, HO W 10 rogam oOydeHus. Coaep:kaHue 00pa3oBaHusl,
COOTBETCTBYIOILLIEE MPEAMETHBIM pPe3yjbTaraM OCBOCHUs DenepanbHON pabouci
OPOrpaMMbl, PACHPEIACIIEHHBIM MO rojam OOy4YEHHWs, CTPYKTYPUPOBAHO TaKUM
00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHUUMHUAIBHBIM BOITPOCaM 00y4YarOIUecs
oOpallaiich  HEOJHOKPATHO. OTO  TO3BOJSIET  OPraHu30BaThb  OBJAJICHUE
rEOMETPUYECKAMU MOHATUAMM U HABBIKAMM MOCIEA0BATEIBHO U MOCTYMATENBHO, €
COOJIFOICHAEM MPUHLMIIA MPEEMCTBEHHOCTH, & HOBBIE 3HAHMS BKJIFOUATh B OOLIYIO
CUCTEMY TF€OMETPUYECKHUX MPEACTABICHUI OOYyYAOIMMXCS, Pacupsis U yriyOmss
e€, 00pasys NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon K H3yYEHHUIO TEOMETPUM HA YIITyOJIEHHOM YPOBHE MO3BOJISET:
co3aaTh yCIOBUS JUisl i pepeHmaniv 00yueHus, MOCTPOEHUS WHIUBH Ty AJIbHBIX
00pa3oBaTeNbHBIX MPOTPaAMM, 00ECTIEUUTh YTIYONEHHOE U3YUCHHUE TEOMETPHH KaK
COCTaBISAIOLIEH yueOHOro npeamera «Maremarukay,

NOJATOTOBUTh O0YyYaroMXcs K MPOJOJDKEHUI0 W3YUYCHUST MATEMATHKH C
yuéToM BbIOOpa Oyayuied mpodeccun, obOecreurBas MPEEMCTBEHHOCTh MEXKTY
o0mmM 1 TpohecCHOHATBHBIM 00PA30BAHUEM.

Ha wusyuenme yueOGHOro kypca «l'eomerpus» Ha yriIyONEHHOM YpPOBHE
orBoautcs 204 vaca: B 10 knacce - 102 yaca (3 yaca B Heaemo), B 11 knacce - 102
yaca (3 yaca B HEJEIIO).



COIEPKAHUE OBYUYEHUA

10 KVTIACC

IIpsiMbI€ M IUIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ TIOHATUS ~ cTepeoMeTpuH. Touka, mpsMas, IUIOCKOCTb,
npocTpaHcTBO. [loHsATHE 00 AaKCMOMATMYEeCKOM TOCTPOCHUU CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUU U CIACACTBUS U3 HUX.

B3anmHOe pacnosio>keHHe NPSAMBIX B IPOCTPAHCTBE. MEPECEKAIOLIUECH,
napajuieJibHele W CKpelluBarolecs npsaMmble. [Ipu3HaKu CKpelMBarOIMXCA
npsAMBIX. [TapannenbHOCTh NPSAMBIX U IUIOCKOCTEN B IPOCTPAHCTBE: Napalie/IbHbIE
IPSAMBIE B IIPOCTPAHCTBE, MAPAIIEIBHOCTE TPEX MPAMBIX, TAPATUIETLHOCTD IPAMOM
W TUIOCKOCTH. llapajuienbHOC M UEHTPaIbHOE MPOCKTHPOBAHUE, M300paKCHUE
¢uryp. OCHOBHBIC CBOICTBA MAPAIIEIBHOIO MNPOEKTUPOBaHUA. M300paxkeHue
¢uryp B mapauieibHON MPOCKIMK. YTJbl C COHAMPABICHHBIMA CTOPOHAMHM, YTOJ
MEXIY MPSAMBIMA B NPOCTPAHCTBE. [lapaiiebHOCTh IUIOCKOCTEN: HapajijiebHbIE
IJTIOCKOCTH, CBOMCTBA MapaIeIbHBIX IJTIOCKOCTEN. IIpocreiimme
OPOCTPAHCTBEHHbIE  (PUIYppl HA TUIOCKOCTH: TETPAdJp, NapajulelIenunesn,
MMOCTPOCHUE CEUYCHUM.

[lepneHAUKYAAPHOCTE NPAMOI U MIIOCKOCTH: NEPHEHAUKYIAPHBIE TPAMBIE B
[IPOCTPAHCTBE, NpPsAMBIE MapauleNIbHble W TEPIEHAMKYIIPHBIE K IIJIOCKOCTH,
MPU3HAK NEPNEHIMKYIAPHOCTA NPAMOM M IUIOCKOCTH, TeopeMa O NpsAMOi

NEPIECHANKYISIPHON TUIOCKOCTH. OproroHajibHOE NPOCKTHPOBAHME.
[lepneHanKyJIsIp ¥ HAKIIOHHBIE. PACCTOSIHUE OT TOYKHM A0 IUIOCKOCTH, PACCTOSIHUE
OT IPSIMOH 10 TJIOCKOCTH, npoeKuus Ppurypsl HAa TUIOCKOCTb.

[leprieHAUKYIAPHOCTE  IUIOCKOCTEM:  NPU3HAK  NEPHEHAUKYIAPHOCTH  JABYX
IUIOCKOCTEN. Teopema o0 TPEX MepPIEeHINKYIIIpax.

YIiel B NPOCTPAHCTBE. YroJI MEXAY NPAMOA M IUIOCKOCTBIO, ABYTPAHHBIN
VIOJI, IMHEWHBIA Yol ABYTPAHHOIrO yria. TpéXrpaHHbIii U MHOIOTPAHHBIE YIJIBL.
CBoiicTBa INIOCKKUX YTJIOB MHOTOIPAHHOIO yria. CBOMCTBA NJIOCKUX U IBYTPAHHBIX
VIJIOB TPEXTPAHHOrO yryia. TeopeMbl KOCHHYCOB M CHHYCOB Ui TPEXIPAHHOIO
yIia.

MHOrorpaHHuKH

Buael MHOrorpaHHuMKOB, pa3BEpPTKa MHOrorpaHHuka. IIpuwsma: n-yronpHas
npu3Ma, NpsMas U HAKJIOHHAs MPU3MBbI, OOKOBAsi M IMOJIHAS MOBEPXHOCTh MPU3MBIL.
[Tapayuienenunen, NpsMOYTOJBbHBIN TAPATUICICIUANE U €ro CBOMCTBA. Kparuaiimme
MyTH HA TMOBEPXHOCTH MHOTroOrpaHHuka. Teopema Oiinepa. [IpocTpaHcTBEeHHaAs
teopema [Iudaropa. [TupamMmuga: n-yroyipHas nupaMuia, NpaBUibHAs U yCEYEHHAS
nupamuael. CBoiicTBa pédep W OOKOBBIX TpPaHEH MNPAaBUIBHOW NHPaMUIBL.
IIpaBuiibHBIE MHOTOTPAHHUKH: ITPABAJIbHAS IIPU3MA U



[paBAJIbHAsA MNHWPaMHUAA, [paBWIbHAA TPEYroJibHAs NUPaMUAa W IPABAJIBHBINA
TeTpadap, KyO. IlpenctaBieHme © NPABWIBHBIXMHOTOTPAHHHMKAX: OKTAdJP,
JNOJEKad AP U UKOCABAP.

BelunciieHne 3I€MEHTOB MHOTOTPAHHUKOB: PEOpa, AWArOHAM, YIJIbL
[Tnomane OOKOBOW TMOBEPXHOCTH M TMOJIHOH TOBEPXHOCTH NPSIMOH MPHU3MBI,
IIOIIAlb OCHOBAaHWH, TeopemMa O OOKOBOH TOBEPXHOCTHM NOPSIMOH NPH3MBL
[Tnomaae OOKOBOW MOBEPXHOCTH M OBEPXHOCTH MPABUILHONW MAPAMUIbI, TEOPEMA
O TUTOIIAIN YCEUYEHHOM MUPAMUIBI.

CaMMeTpAss B TNPOCTPAHCTBE. ODJIEMEHTHl CUMMETPUM  MPABUIIBHBIX
MHOTOTPaHHUKOB. CHMMETpHsT B MPABUJIBHOM MHOIOTPAHHUKE. CHUMMETPUS
napajuieJienunena, CAMMETPUs MPABUIBHBIX MPU3M, CHMMETPHUSA NPaBUIIBHON
[APaAMHUIBL.

BekTopbl H KOOPAHHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOP B NPOCTPAHCTBE, HYJIEBOM BEKTOp, UIMHA HEHYJIEBOIO
BEKTOpPa, BEKTOPBl KOJUIMHEAPHBIE, COHAIPABIEHHBIE W  MPOTUBOIOJIOKHO
HalpaBJICHHBIE BEKTOPBL. PaBEHCTBO BEKTOPOB. J[€MCTBUSA ¢ BEKTOPAMMU: CIIOKEHUE
U BBIYATAHUE BEKTOPOB, CYMMa HECKOJIBKAX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yncso. CBOMCTBA CIOXKEHUsT BEKTOPOB. CBONCTBA YMHOKEHHSI BEKTOPA HA YMUCIIO.
ITonarre komIuiaHapHbele BEKTOpBL. [Ipu3HaK KOMIUTAHAPHOCTH TPEX BEKTOPOB.
[Ipasuno mapamienenunena. TeopeMa O PpasjioKEHUM BEKTOpa 1O TPEM
HEKOMIUIaHApHBIM ~ BekTtopaMm.  IlpamoyroibHas  cucremMa  KOOpAMHAT B
npocrpancTBe. KoopamHarel Bekropa. CBsi3b MEXKIAY KOOPAMHATAMHU BEKTOpA M
KOOPAMHATAMHA TOYEK. YTOJ MEXAYy BeKTOpaMH. CKaJIApPHOE MPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tesa Bpamenus

[ToHsATHS: UMAMHAPUYECKAss TOBEPXHOCTb, KOHWUYECKAs TMOBEPXHOCTH,
cepuueckass TOBEPXHOCTh, OOpaszyrome MoBepxHOCTe. Tena BpameHUs:
HUIVHAP, KOHYC, YCEUEHHBIH KOHYC, cdepa, map. BzaumHoe pacnonoxenue chepbl
W IJIOCKOCTH, KacareiabHas MIOCKOCTh K chepe. M300paxeHue Tell BpalleHUs Ha
TIOCKOCTH. Pa3BépTka nunuHapa v konyca. CuMMeTpust cepsl U mapa.

OO0béM. OcHOBHBIE CBOMCTBa 00BEMOB Tell. Teopema 00 00BEME
NPSAMOYTOJIbHOTO Tmapajienenunena v ciueacteus u3 He€. OObEM npsaMoil u
HAKJIOHHOM MPHU3MBbI, LIAJIUHAPA, TUPAaMHAIEl U KOHyca. O0BEM 1apa W IAPOBOTO
CETMEHTA.

KoMOuHanmu Ten BpamieHWs W MHOTOTPAaHHMKOB. [IpW3ma, BnmcaHHas B
LWIAHAP, OMNHWCAHHAas OKOoJIO wwmHApa. llepeceuenne cdeppl u mapa ¢
TIOCKOCTBI0. Kacanue mapa u cepbl IIOCKOCThEO. [IoHATHE MHOTOIpaHHUKA,



OMHCAHHOTO OKOJO cdeprl, cheprl, BNUCAHHOW B MHOTOIPAHHUK WJIM TEIO
BpAILICHUS.

[Tnomaae MOBEPXHOCTH LMJIMHAPA, KOHYCA, IJIOMEAAL CPEPBI U €€ YacTeil.
[Togobue B mnpoctpaHcTBe. OTHOIIEHWE OOBEMOB, IUIOIIAAECH MOBEPXHOCTEH
nonoOHbeIX (uryp. IlpeoOpasoBanue moaodusi, romoreTus. Pemenue 3amay Ha
NJIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHHEe ceueHrii MHOTOTPAHHUKOB M TEJT BPALICHUS: CEUECHUS WIMHIPA
(mapainenbHO W MEPHEHAMKYJSIPHO OCHM), CEYCHMsI KOHyca (MapaiyiesibHbIE
OCHOBAHUIO M MPOXOAAINUE YEPE3 BEPUIMHY ), CEYCHHS 1I1apa, METOAbI MMOCTPOCHUS
CEUCHHUI: METOJ CJEA0B, METOA BHYTPEHHErO MPOCKTUPOBAHUS, METOJ MEPEHOCA
CEKYILEN TIITOCKOCTH.

BekTopbl 1 KOOpAUHATHI B IPOCTPAHCTBE

Bekropel B mpoctpancrBe. Onepaumd  Hang  BeKropamu. BektopHoe
YMHOKEHME BEKTOPOB. CBOHCTBA BEKTOPHOrO YMHOKCHHS. [IpsMoyrosbHas
CUCTEMa KOOpAMHAT B mpocTpaHcTBe. KoopauHarel BekTopa. PaznoskeHue BekTopa
no Oasucy. KOOpIMHATHO-BEKTOPHBIA METOJ MPU PEIIEHUM TE€OMETPHUYECCKHUX
3a/1ad4.

J{BHKEHHUS B IPOCTPAHCTBE

JIBu>keHns npocTtpancTBa. OroOpaxkeHus. J|BW)KEHHS W PABEHCTBO (UTYP.
OOumme cBoOWcTBA JBWKECHWNA. BHIbl JBHXKCHMA: MapajuiebHBIM MEPEHOC,
LHEHTpaJbHAsi CHMMETPHS, 3€PKAJIbHAs CHUMMETPHS, MOBOPOT BOKPYT MPSIMOM.
[Tpeobpazopanus nogodus. [Ipsmas u cdepa Diinepa.



HJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA YUYEBHOI'O KYPCA
«TEOMETPHUSI» (YIJYBJIEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIETI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATDBI

1) rpaxaanckoe BOCIMTAHHE:

c()OPMUPOBAHHOCTH TPAKIAHCKOHN MO3UIMH 00YUYArOUIErOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WJICHA  POCCHIMCKOro  oOmiecTBa,  MPEACTABICHUE O
MAaTEMATHYECKAX OCHOBaX (PYHKIMOHWUPOBAHUS PA3JIMYHBIX CTPYKTYP, SBJICHHIA,
OpOLEIyp TpakaaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI W JIPYro€), YMEHUE
B3aMMOJCHCTBOBATh C COLMAIBHBIMM WHCTUTYTAMH B COOTBETCTBUM C MX
(QYHKIMSAMHY W HA3HAYEHUEM;

2) naTpuoTHYECKOE BOCIIUTAHHE:

c(hOPMUPOBAHHOCTH POCCUHCKONM T'PAKIAHCKOH WACHTHUYHOCTH, YBAKEHUS K
MPOLJIOMY M HACTOSALIEMY POCCUHCKOW MAaTEMAaTHKH, LEHHOCTHOE OTHOLICHHE K
JOCTIDKCHUAM POCCUICKUX MATEMAaTUKOB M POCCHMCKON MAaTEMAaTHYCCKOMN IIKOJIbI,
UCIOJB30BAHUE JTHX JOCTWIKEHHWA B APYrMX HaykKax, TEXHOJOTHAX, cdepax
SKOHOMUKH,

3) AyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HAaHWE AYXOBHBIX LIEHHOCTEH POCCHIICKOro Hapona, cOPMUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, STMYECKOTO MOBEACHUS, CBI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KEHUIA HAYKH U JEATEIBHOCTHIO YUEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJa B IOCTPOEHUE YCTOWUMBOrO Oy IyIIETO;

4) 3cTeTHYeCKOEe BOCIMTAHUE:

ACTETUYECKOE OTHOLICHHE K MUPY, BKJIKOYAs O3CTETUKY MATEMATUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a]a4, PEIIEHU, PACCYKACHUN, BOCIIPUUMYHBOCTD K
MAaTEMATUYECKAM ACTIEKTaM PA3JIMYHbIX BUJOB UCKYCCTBA,

S) dusuveckoe BocUTAHME:

C()OPMUPOBAHHOCTh YMEHUS NPHUMEHATh MATEMAaTHYECKHE 3HAHHUS B
MHTEPECaxX 3J0POBOro U O€30MacHOro 00pasa >KU3HH, OTBETCTBEHHOE OTHOLICHHUE K
CBOEMY 3JI0POBBIO (3I0POBOE MHUTAHWE, COATAHCUPOBAHHBIM PEKUM 3aHITHA W
OTIbIXa, PEryJisipHas (pU3HUecKas aKTUBHOCTH), (PU3NUYECKOE COBEPLICHCTBOBAHUE
IIPU 3aHATUAX CIOPTUBHO-030POBUTENBHON NEATENBHOCTBIO,

6) Tpya0BO€ BOCIIUTAHHE:

TFOTOBHOCTb K TPYAYy, OCO3HAHUE UEHHOCTH TPYIAOIOOMs, HWHTEPEC K
pa3nmuuHbIM  cpepam  TPOPECCUOHATBHONW  JEATEIIBHOCTH,  CBS3aHHBIM €
MAaTEMATHKOW M €€ TNPUIOKCHHUSIMH, YMECHHE COBEpPLIATh OCO3HAHHBIA BBHIOOD
Oynymed mnpoeccuu W Peaiu30BbIBATH COOCTBEHHBIE KU3HCHHBIC TUIAHBI,
TOTOBHOCTB M CIIOCOOHOCTh K MATEMATHYECKOMY 0OPAa30BAHUIO U



caM000pa30BaHUI0 HAa NPOTSHKEHHMH BCEH JKW3HU, TOTOBHOCTh K AKTUBHOMY
VYACTHIO B PELICHUH NMPAKTHYECKHUX 3a/1a4 MATEMATUUYECKON HATPABICHHOCTH,

7) 3K0JIOTHYeCKOe BOCIIHTAHHE:

C()OPMUPOBAHHOCTh  JKOJIOTUYECKON  KYJIBTYpbl, TMOHWUMAHHUE BIIHSHHS
COLMAJIBHO-OKOHOMMYECKUX TMPOLIECCOB HA COCTOSIHUE MPUPOJHON M COLMAIBHOMN
Cpeabl, OCO3HAHUE TMTOOAIBHOTO XapaKTepa dKOJIOTUYECKUX MPOOJIEM, OPUEHTALUS
Ha MPUMECHEHUE MATEMAaTWYECKUX 3HAHWWA JJI1 PEEeHus 3agad B o0nactu
OKPYXKAKOIIECH Cpelpl, IJIAHUPOBAHUE TMIOCTYNKOB M OLCHKA WX BO3MOKHBIX
MOCJIEICTBUAN JUISl OKPY KAKOLIEH CPENBbI;

8) neHHOCTH HAYYHOIO MO3HAHMSA:

C()OPMHUPOBAHHOCTE MHWPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUsl HAyKM H  OOLIECTBEHHOHW  NPAKTHKH, TOHUMAaHHE
MAaTEMATHYECKOH HAayKd Kak cQepbl YeOBEYECKOH NEATENBHOCTH, 3TANOB €€
Pa3BUTHS W 3HAYMMOCTH Ul Pa3BUTUS LMBWIM3ALMU, OBJIAACHUE S3BIKOM
MATE€MATHKU W MaTEMaTHYECKON KYyJIbTYpPOH Kak CPEeACTBOM TMO3HAHUS MMDPA,
TOTOBHOCTb OCYILECTBIIATH IMPOCKTHYK) U HUCCIEIOBATENLCKYIO AEATEIBbHOCTD
WHIUBUAIYAIBHO U B TPYIIIE.

METAIPEIMETHBIE PE3YJIBTATDBI

Io3HaBaTe/IbHBIEC YHUBEPCAJTbHBIC YUeOHbIE

aeiicTBust bazoBble Jlornyeckue AeiicTBus:

BBIABJIATE U XapaKTepHU30BaTh CYIIECTBEHHBIE IMPU3HAKA MaTeMaTUYECKHUX
OOBEKTOB, TMOHATHHA, OTHOLICHMA MEXAYy TMOHATUAMH, (OPMYIUPOBATH
OMpPEACTICHUS] TOHATUH, YCTAHABIIMBATh CYIIECTBEHHBIA MPU3HAK KJIACCU(PUKaLWK,
OCHOBaHUs AJis1 0000UIEHUS U CPABHEHU S, KPUTEPHH MMPOBOJMMOIO aHAIN34,;

BOCIIPUHUMATh,  (OPMyJIMpOBaTh M NPEOOPA30OBBIBATH  CYXKIACHUS:
YTBEPAUTENBHBIE H OTPULIATENBHBIE, CAMHIUYHBIC, YACTHBIE M OOIIUE, YCIOBHBIE,

BBISBJIATE MATEMATHYECKAE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IMPOTHUBOPEUHS
B (paKTax, JAHHBIX, HAOJFONCHUSAX W YTBEPXKIACHHSX, MPEAaratb KpUTCPUH SIS
BBIABIICHUS 3aKOHOMEPHOCTEN W IIPOTUBOPEUUIA,

JIETIaTh BBIBOABI C WCIOJIB30BAHUEM 3aKOHOB JIOTWKH, IEIYKTHUBHBIX U
WHAYKTUBHBIX YMO3aKIIOYEHNNA, YMO3AKITFOUYECHUH 10 aHAJIOTHH,

[IPOBOJUTH CAMOCTOATENIBHO T0KA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUHI
(IpsIMBbIE U OT MPOTUBHOTIO), BEICTPAMBATH APIYMEHTALMIO, TPUBOINTE MPUMEDPBI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>KIICHUS U BBIBOIBL,

BbIOMpaTh Ccrnoco0 pemeHus y4eOHOM 3amaun  (CpaBHHMBATh HECKOJBKO
BAPMAHTOB PEILICHUS, BBIOMpPaTh HAMOOJIEE MOAXOIAINMA ¢ YUETOM CAMOCTOSITETBHO
BBIJICTIEHHBIX KPUTECPHUEB ).

ba3osble ucciaenoBare/bCKue AecTBUA:



UCIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENBCKUNA HMHCTPYMEHT MO3HAHMS,
(¢opMynupoBarb  BOOPOCHL,  (PUKCHpYIOIIME  TPOTUBOPEUYME,  MPOOJEMY,
YCTAHABIIMBATh MCKOMOE M JAHHOE, (POPMHUPOBATH THMIIOTE3Y, APIYMEHTHPOBATH
CBOIO MO3HILIMI0, MHEHUE,

OPOBOANTH CAMOCTOSATENBHO CIUIAHUPOBAHHBINA SKCIEPUMEHT, UCCIICI0BAHUE
N0 YCTAHOBJIEHUIO OCOOCHHOCTEH MaTEMATHUECKOro OOBEKTA, SBJICHUS, MPOLIECCa,
BBISIBJICHUIO 3aBUCUMOCTEH MEXKIY OOBEKTaAMU, SBJIICHUSIMU, MPOLIECCAMMU,

CaMOCTOATEIBLHO (OPMYJIMPOBATh OOOOIICHUST M BBIBOJBI MO PE3YJIbTATAM
OPOBEAEHHOTO  HAOMIONCHUWS,  MCCIEAOBAHUS, OLEHUBATh  JOCTOBEPHOCTH
NOJIyYEHHBIX PE3YIbTATOB, BEIBOJIOB M 000OIIECHNH;

NPOrHO3MPOBATh BO3MOXKHOE PA3BUTHE TMPOILECCA, a TaKKE BBIIBUTATH
NPEIIOJIOKEHUS O €T0 PA3BUTUU B HOBBIX YCITOBHSIX.

Pabora ¢ naopmanmueii:

BBISBJIATH Ae(PUUUTE MHPOPMALMKU, JTAHHBIX, HEOOXOIUMBIX JJIsl OTBETA HA
BOMNPOC U JUTSl PELICHUS 3a/1a4H,

BbIOMpaTh HH(POPMALIMIO U3 UCTOUHHUKOB Pa3JMYHbIX THIIOB, aHATM3UPOBATh,
CUCTEMATH3UPOBATh W HMHTECPNPETUPOBATH MHQPOPMALMIO PA3JIMYHBIX BUAOB H
(hopM MpeEACTABICHMUS,

CTPYKTYPUPOBaTh WMH(OPMALMIO, MPEACTABIATh €€ B PA3NMAUYHBIX (opMax,
WJLTIOCTPUPOBATH TpaMieCcKH,

OLICHUBATh HAAEKHOCTh uH(popMau no CaMOCTOSITENTLHO
c(OPMYJIMPOBAHHBIM KPUTEPHSIM.

KoMmyHHKaTHBHBIE YHHBEpPCAIbHbIE Y4eOHbIE

aeiicreus O0eHue:

BOCIIPUHUMATh U (POPMYIMPOBATE CY>KAEHUS B COOTBETCTBHHU C YCIOBHSIMH U
LENSMH  OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKaTb CBOK TOYKY 3pPEHUS B
VCTHBIX W MUCBbMEHHBIX TEKCTaxX, JABATh IMOSCHEHWS MO XOAY PELICHUS 3a1a4u,
KOMMEHTHPOBATH MOJIyYCHHBIA PE3YIIBTAT,

B X0A¢ OOCY)KIEHUS 3aaBaTh BONPOCHI MO CYIIECTBY OOCYKIAEMOM TEMBI,
npoOJIeMBbl, PEIIacMOi 3alayd, BBICKA3bIBATh WJCH, HALECICHHBIE HA MMOMCK
PELICHUs], COTMOCTABIAThE CBOM CYXXACHUS C CYKICHHUSIMM JPYTAX YYACTHUKOB
auanora, 0OHAPY>KMBATh PA3IMYAE M CXOACTBO TMO3HMLMNA, B KOPPEKTHOH (opme
(opMyITMPOBATH PA3HOTIIACKS, CBOM BO3PAKCHHS,

MPEACTABIIATh PE3YJIBTATHI PELICHUS 3a1a4M, SKCIIEPUMEHTA, UCCIECI0BAHUS,
NPOEKTa, CAMOCTOATEIBHO BbIOMpaTh (OpMar BBICTYIUICHHS C YYETOM 3ajad
NPE3CHTALIMA U OCOOCHHOCTEH ayAIUTOPUH.

PeryasiTuBHbIC YHUBEpPCAJbHbIE Y4eOHbIE
aericteuss CaMoOpraHu3anus:



COCTABJISITh IJIaH, AJITOPATM PEUICHUS 33J1a4yM, BIOUpaTh CIOCOO pEHICHUs €
YU4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
1 KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C YU4ETOM HOBOH MH(pOpMAaIINK.

CaMOKOHTPOJ/Ib, SMOIUOHAJILHBIN HHTEJJIeKT:

BJIAJCTh  HaBBIKAMHU  [O3HABATEIBHOW  PEQUICKCMUM  KaK  OCO3HAHUS
COBEPIIACMBIX JACHCTBUH M MBICIIMTEIBHBIX MPOLECCOB, UX PE3YJbTAaTOB, BIIAJETh
crnoco0aMu  CaMOMPOBEPKH, CAMOKOHTPOJISE MPOLECCAa M Pe3yJibTara pPEIICHUs
MaTEMATHYECCKOM 3a1a4H;

NPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPH PCIICHUW 3a7a4H,
BHOCUTH KOPPEKTUBHI B JEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX,
HaWJEHHBIX OMIMUOOK, BBISBJIEHHBIX TPYHOCTEIH;

OILICHMBATh COOTBETCTBUE PE3YJIHTATA LICJIA U YCIOBUSM, OOBSICHITH TPUUYHAHBI
JOCTHKCHUS WM HEJOCTH)KCHUS PE3YJIbTATOB ACATEIIBHOCTH, HAXOAUTh OIIMOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHAsI AeSITEILHOCTD:

MOHUMATh W UCHOJIb30BaTh MPEUMYINECTBA KOMAHJAHONW W WHIAWBUIYAJIbHOMN
paboThl MpU peuicHWM y4YeOHBIX 3a4a4, MNPUHUMAThL [EIb COBMECTHOM
JEATENBHOCTH, TJIAHUPOBATh OPraHU3alMI0 COBMECTHOW padOThI, paclpeeisiTh
BUJIbI paloT, J0roBapuBarhes, OOCYKAAaTh MPOIECC W Pe3yabTaT padoThI,
000011aTh MHECHUSI HECKOJIBKUX JTIOACH;

Y4acTBOBaTh B I'PynnoBbiX (popmax padoTel (0O0Cy>kAcHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W  WHBIC), BBIIOJHATH CBOK 4acTh palOTBl U
KOOPJMHUPOBAThL CBOW JICUCTBUS C JPYTUMH 4YJICHAMW KOMAaHbI, OLICHHBATh
KQueCTBO CBOETO BKJIaJa B OOIIMA MPOAYKT MO KPUTEPUIM, CHOPMYIUPOBAHHBIM
YYaCTHUKAMU B3aUMOICHCTBUSI.

HPEAMETHBIE PE3YJIBTATDBI

K koHnity 10 knacca 00yyaromuiicst HAyYUTCS

* CcBOOOJHO OMEPUPOBATH OCHOBHBIMHU MOHSATUSIMU CTEPEOMETPUN TTPH
PEUICHUY 3a/1a4 Y MPOBCICHUM MATEMATHYCCKUX PACCYKICHMUIA,

* NPHUMEHSATH AKCUOMBI CTEPEOMETPUU U CIEACTBUS U3 HAX NTPU PELICHUN
TEOMETPUYECKUX 3314,

*  KJIacCH(UIMPOBATh B3aMMHOE PACIOJIOKECHUE MPSAMBIX B POCTPAHCTRE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEH B MPOCTPAHCTBE,

* CcBOOOJHO ONEPUPOBATHL TMOHSATUSMH, CBSI3aHHBIMH C yIJlaMd B
MPOCTPAHCTBE. MEKIY MNPSIMBIMU B MPOCTPAHCTBE, MEKIY MPIMOA u
IJIOCKOCTBIO;

* CcBOOOJHO OMEPUPOBATH MOHATUSIMU, CBI3aHHBIMU C MHOTOTPAaHHUKAMH,



* CBOOOJHO pAaclO3HABATh OCHOBHBIC BHJbl MHOTOTPAHHUKOB (ITPU3MA,
NUPAMHAJA, MPAMOYTOJbHBINA Napauienenunen, Kyo),

*  KJacCU(UIMPOBATH  MHOTOIPAHHUKH, BBIOMpAas  OCHOBAaHHA IS
KJlaccu(pukanum;

* CcBOOOJHO ONEPUPOBATH MOHATHUSIMM, CBSI3aHHBIMA C  CEUYCHUEM
MHOTOTPAaHHHUKOB TJIOCKOCTBIO;

*  BBINOJHATH napauIeabHOE, LHEHTPATBHOE " OPTOrOHAJIBHOE
NPOEKTUPOBAHKE (PUTYP HA MJIOCKOCTb, BBIMOJIHATH U300pakeHus puryp
HAa TUTOCKOCTH,

* CTPOWTH CEUYEHUS MHOTOTPAHHUKOB PA3JIMYHBIMH METOJAMH, BBITIOJHSTH
(BBIHOCHBIE) TUIOCKUE YEPTEKH M3 PHUCYHKOB MPOCTBIX OOBEMHBIX (PUTYP:
BHUJI CBEPXY, COOKY, CHU3Y;

*  BBIYMCJISTH IUIOIIAANA MOBEPXHOCTEH MHOTOTPAaHHHUKOB (mpu3ma,
nupaMmuaa), FCOMETPUUYECKUX TENT ¢ TPUMEHEHUEM (HOPMY.T;

* CBOOOJHO OMEPUPOBATH MOHATUSAMHU. CUMMETPHUS B IPOCTPAHCTBE, LEHTP,
OCb M TJIOCKOCTb CHMMETPHH, LECHTP, OCb W IJIOCKOCTH CHMMETPHUH
(urypsr;

* CBOOOJHO OMEPUPOBATH MOHSATHSIMH, COOTBETCTBYIOIIMMH BEKTOpaM |
KOOPJAMHATaM B TPOCTPAHCTBE,

*  BBINOJIHATHACHCTBUSHAABEKTOPAMU;

* pewmarh 3aJa4d Ha JI0KA3aTeIbCTBO MATEMATHMYECKHX OTHOLICHWH W
HAXOKICHUE TEOMETPHUYECKUX BEIMYMH, NPUMEHSSI M3BECTHBIE METOMBI
NP PELIEHUM MATEMATUYECKUX 3374 NOBBILICHHOTO ¥ BBICOKOTO YPOBHS
CJI0>KHOCTH,

* MPUMEHATH NPOCTEHIIAE TMPOTPAMMHBIE CPEICTBA W AJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI TP PELICHUNA CTEPEOMETPUUYECKIX 3a/1aY,

* W3BJEKaTh, NPEOOPA3OBBIBATE W HWHTEPHPETHPOBATH HMHPOPMALUIO O
OPOCTPAHCTBEHHBIX T'€OMETPUYECKHAX (PUTrypax, NPEACTABICHHYIO Ha
YepTekax U pUCYHKax;

* TMPUMEHATH TIOJYYEHHBIC 3HAHWS HA TPAKTHKE. CPaBHUBATH U
AHAJIM3UPOBATh PEAIbHBIC CUTYALWH, TPUMEHATh M3YUYEHHBIC MOHATHS B
OpPOLECCE MOMCKA  PELICHUST MaTeMarTH4eckh  C(HOpMYJIHMPOBAHHOMN
npoOJIEMbl, MOJEIUPOBATh PEalbHBIE CHTYallMM HA SI3BIKE TE€OMETPUH,
UCCIIEIOBATh MOCTPOCHHBIE MOJENN C MCIOJIB30BAHUEM T€OMETPHUUECKHAX
NOHATANA M TEOpPEM, ammapara ajreOpel, peraTb MPaKTUYECKHE 3aJa4H,
CBSI3AHHBIE C HAXOXKACHUEM F€OMETPHUECKUX BEJIMUMH,

* WMETh MPEACTABICHUS 00 OCHOBHBIX 3Talax Pa3BUTHS T€OMETPUM KaK
COCTaBHOM 4acTh pyHIAMEHTA Pa3BUTHUS TEXHOJIOTHA.

K koniry 11 knacca oOyyaromuicst HAyYUTCS



CBOOOJHO OMEPUPOBATH MOHATHSIMH, CBA3aHHBIMU C LMJIMHIPUYECKOH,
KOHUYECKOH W Cc(epruuecKol TNOBEPXHOCTAMH, OOBACHATH CHOCOOBI
NOJTYYCHHUS;

ONEPUPOBATH MOHSATUIMU, CBSI3AHHBIMU C TEJIAMU BPALICHUS: [IUJIUHAPOM,
KOHYCOM, c(pepoii u 1apom;

pacro3HaBarTh Tena BpalicHHWs (LWWIMHAP, KOHYC, cdepa W wmap) u
OOBSICHATE CIOCOOBI OJYUYECHUS TEJ BPALICHHUS;

KJTAaCCU(PUIIMPOBATH B3AUMHOE PACIONIOKEHUE C(HEPBI U MIIOCKOCTH,
BBIUUCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpALICHUS,
00BEMBI M TUIOIIAM TMOBEPXHOCTEH MHOTOIPAHHMKOB M TEJl BpalllEHUs,
TrEOMETPUYECKUX TEJ C MPUMEHEHHEM (POPMYIT,

CBOOOJHO OMEpPUPOBATh MOHSTUSMH, CBS3AHHBIMU C KOMOMHALUSAMH TEJ
BpALLICHUS] U MHOTOIPAHHUKOB. MHOTOTPAaHHUK, BINUCAHHBIA B cepy U
OMUCaHHBIA 0KOJIO chepsl, chepa, BIMCAHHAS B MHOTOIPAHHUK WJTH TEIO
BPALICHMUS;

BBIUUCIIATH COOTHOIICHUSI MEXKIY TUIOIIAASIMU MOBEPXHOCTEHN 1 00BEMaMu
MMOJIOOHBIX TEI;

n300pakarb M3ydacMble (PUTYpHI, BBIMTOJHATH (BBIHOCHBIE) TUIOCKHE
YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYDP: BUJ CBEPXY, COOKY,
CHM3Y, CTPOUTh CEUCHHUSI TEJT BPALLICHMUSI,

U3BJICKaTh, WHTEPHPETUPOBATHL M MPeoOpa3oBbiBaTh WH(GOPMAIMIO O
NPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, MPeNCTaBICHHYI0 Ha
YepTeKax U pUCYHKaX;

CBOOOIHO OMEPUPOBATH MOHATUEM BEKTOP B TPOCTPAHCTBE;
BBIMOJIHSATHONEPALIMMHAIBEKTOPAMH;

3a/1aBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPAMHAT;
pelarb TeOMETPUUECKUE 3aa4l HA BBIYUCIICHUE YIJIOB MEXAY MPSIMbIMU
U TUIOCKOCTSMM, BBIYMCIICHME PACCTOSIHUNA OT TOUKM JO TJIOCKOCTH, B
LEJIOM, Ha TPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METOIA MTPU PELLICHUH;
CBOOOJHO OMNEPUPOBATH MOHATUSAMH, CBS3aHHBIMU C JIBUKCHHEM B
MPOCTPAHCTBE, 3HATH CBOWCTBA JBUKEHUM,

BBIMOJIHATE M300pPaKEHHUsT MHOTOTPAHHUKOB M TEJ BpalICHUS TpU
MapajuIe]IbHOM  TNIEPEHOCE, LEHTPATbHON  CUMMETPHH, 3€PKAITBHOU
CUMMETPHUH, MPH MOBOPOTE BOKPYT MPSAMOiA, MpeoOpa3oBaHus MoA00US;
CTPOUTH CE€YECHUS MHOTOTPAHHUKOB M TEJ BPAIICHUS: CEUYEHUS LMJIMHAPA
(mapaieIbHO U MEPICHANKYIISIPHO OCH), CEUCHHUS KOHYyCa (MapaljieIbHbIC
OCHOBAHUIO ¥ MPOXOASIIME YEPE3 BEPIINHY ), CEUCHUS 11apa;
UCIOJb30BaTh METOJABl MOCTPOCHHS CEYCHWNA: METOJ CJEN0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO/ MEPEHOCA CEKYILEH TIIIOCKOCTH,



JIOKA3bIBATEICOMETPHYECKUEY TBEPIKICHUS,

OPUMEHSTh T€OMETPUYECKUE (PAKTBI [UIsl PEIIEHUS CTEPEOMETPUUYECKUX
3aja4, MPEANOIArarliiX HECKOJIBKO IMaroB pEIICHUs, €CIIA YCIOBUS
NPUMEHEHUS 3a/1aHbI B IBHON M HESIBHOM (hopMme;

pemiare 3aMa4M Ha J0Ka3areJbCTBO MAaTEMATUYECKAX OTHOIICHUN U
HAXO0XKICHUE T€OMETPUUECKUX BEITNYNH,

[IPAMEHATE IPOTPAMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHHKAIMOHHBIE
CHUCTEMBI IIPH PELICHUHU CTEPEOMETPUUYECKUX 3a/1a4,

IIPAMEHATE  TOJIYYCHHBIE  3HAHWS  HA  TPAKTAKE.  CPaBHUBATh,
AHAJIM3UPOBATH U OLICHUBATH PEATbHBIC CUTYALUN, IPUMEHATE U3YUCHHEBIC
IIOHATHSA, TEOPEMBI, CBOWCTBA B  IIPOIECCE IOWCKA  PELICHUSA
MaTeMaTHYECKH C(HOPMYIMPOBAHHON POOIEMBI, MOAETUPOBATH PEATbHBIE
CUTyallMl Ha A3BIKE T'C€OMETPHAM, HCCIIENOBATH IOCTPOCHHBIE MOIEIN C
UCIOJIb30BAHUEM TEOMETPUUYECKUX MOHATHI U TEOPEM, armapara anreOpsl,
pemarb  MPAKTHYECKWE  3a0a4¥, CBA3AHHBIE C  HAXOXKICHUEM
FCOMETPAIECCKUX BEJINYNH,

UMETh TPEICTABICHUS OO0 OCHOBHBIX ATalax Pa3BUTUS TEOMETPHHM Kak
COCTaBHOM 4acTh pyHIAMEHTA PA3BUTHUS TEXHOJIOTHA.



TEMATHYECKOE INTAHUPOBAHUE

10 KUIIACC
Ne HaunmenoBaHue pa3aesios u tem KoIM4ecTBO Y4C0B JuiekTpoHHbIe (HH(pPOBLIE)
n/n NMPOrpaMmblI Bcero KoutpoJsibHbie padoTsi IpakTuyeckue padoTni o6pa3oBaTebHbIE PeCypChbl
BeeneHue B crepeoMeTpHUIO 23 1
B3aumHoe pacnonoxkeHue 6 1
NPSIMBIX B POCTPAHCTBE
ITapannenbHOCTb NPSIMBIX U ]
MJIOCKOCTEH B MPOCTPAHCTBE
IlepneHnUKyISIPHOCTD NPSAMBIX U 25
MJIOCKOCTEH B MPOCTPAHCTBE
VYIiIBl B PacCTOSTHUS 16 1
MHororpanHuKu 7 1
Bexropel B npocTpaHcTBe 12
[TosTOpenue, obobIeHUEe U 5 5
CUCTeMaTU3alMsl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 102 6
I[MTPOITPAMME




11 KNIACC

KouaunuecTBo yacos

JuiekTpoHHbIe (HH(pPOBLIE)

Ne HanmeHOBaHHE PA3€JI0B H TEM Bcero KoutposibHbie padoTsi IpakTuyeckue padoTbi o0pasoBaTe/IbHbIE PeCypChbI
n/n NpOrpaMmbl

AHanuTu4decKasi FreoMeTpHs 15 1

[TosTOpenue, obobIeHNe U 15 1

CHUCTeMaTU3alusl 3HAHUI

OO6BEéM MHOTOrpaHHUKA 17 1

Tena Bpamenus 24 1

[Inowanu NOBEpPXHOCTH U 9 1

OOBEMBI KPYTIIBIX TEJ

JBroKkeHns 5 1

[TosTOpenue, obobIIeHNE U 17 2

CHUCTeMaTU3alWsl 3HAHUI
OBLIEE KOJIMYECTBO HACOB I10 102 3 0

ITPOTPAMME




HOYPOYHOE IINTAHUPOBAHUE
10 KUIIACC

Ne

Tema ypoka

KosaunuecTBo yacos

Bcero

Konrpoabnbie
padoThbI

IIpakTHYecKkne
padoThI

Jara
H3y4YeHHS

dnekTpoHHbIE HHPPOBbIE
o0pa3oBaTeJibHbIe pecypchl

OcHOBHBIE TIpaBUIIa N300PAKEHUS HA
PHUCYHKE MJIOCKOCTH, MapaJlIeNIbHbIX
NPSMBIX (OTPE3KOB), CEPEANHBI
OTpe3Ka

[ToHsITHS CTEPEOMETPUH: TOUKA,
npsiMasi, MIOCKOCTb, POCTPAHCTBO.
OcHOBHBIE TIpaBUIIa U300PAKEHUS HA
PHUCYHKE MJIOCKOCTH, NapaJlIeNIbHbIX
NPSMBIX (OTPE3KOB), CEPEAMHBI
OTpe3Ka

IlonsaTus: nepecekaromuecs
IJIOCKOCTH, MEPECEKAIOIUECS MPsiMast

1
U IJIOCKOCTD; MOJYNPOCTPAHCTBO
[HonsTus: nepecekarouecs
IIOCKOCTH, NEPECEKAOMUECH Mpsivas
1 IJIOCKOCTD; MOJYNPOCTPAHCTBO
MHoOrorpaHHHUKY, H300paskeHNe
MPOCTEUINNX MPOCTPAHCTBEHHBIX 1

¢buryp, HeCyImeCTBYIOIINX OOBEKTOB




MHoOrorpaHHHUKH, H300paskeHNe
MPOCTEHIINX MPOCTPAHCTBEHHBIX
¢buryp, HeCyImeCTBYIOIINX OOBEKTOB

AKCHOMBI CTEPEOMETPUHU U TIEPBbIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBbIE
CJIECTBUS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBBIE
caencTeus u3 HUX. CriocoOb! 3aqaHus
MPSIMBIX U IIJIOCKOCTEN B
MPOCTPAHCTBE.

O003HAYEHUSTIPSIMBIX U TIOCKOCTEH

10

UzobpaxkeHne CeueHWi NHUPaMUmbL,
Ky0a M MPHU3MBI, KOTOpbIE MPOXOMST|
yepes ux pébdpa.

N3o0pakeHue nepecedeHus MmoryuaeH
HBIX MIJIOCKOCTEM.

PackparunBaHie IOCTPOSHHBIX CEYeH
Ul Pa3HBIMU LIBETAMHU

11

UzobpakeHne CceueHWi MNHUpaMuipbl,
Ky0a ¥ MPHU3MBI, KOTOpbIE MPOXOMSAT
yepes ux pédpa.

H3o0paskeHne nepecedeHus moyuaeH
HBIX [IJIOCKOCTEM.

PackparunBaHie NOCTPOSHHBIX CEYeH
Ul Pa3HbIMHU LIBETAMHU

12

N3o0paskeHne Ce4YeHHWd MHPAMUJIBI,
Ky0a M MPHU3MBL, KOTOPBIE MPOXOZIST|

yepes ux pébpa.




N3o0paskeHne nepecedeHus moyuaeH
HBIX [IJIOCKOCTEM.

PackpamnBaHie MoCTpOEHHBIX CEUEH
Ul Pa3HBIMU LIBETAMHU

13

UzobpakeHne CceueHWi MNHUpaMuipbl,
Ky0a M MPHU3MBbI, KOTOpbIE MPOXOMSAT|
yepes ux pébdpa.

H3o0paskeHne nepecedeHus moy4aeH
HBIX [IJIOCKOCTEM.

PackparuinBaHie MOCTPOSHHBIX CEYeH
Wl Pa3HBIMU LIBETAMHU

14

Meroa cnenos A NOCTPOEHUS
CeYeHun

15

Meron cnenoB AJist TOCTPOSHUS
ceueHuii. CBoiicTBa nepeceueHuit
MPSIMBIX U IJIOCKOCTEN

16

Meron cnenoB AJist IOCTPOSHUS
ceueHuii. CBoiicTBa nepeceueHuit
HNPSIMBIX U IJIOCKOCTEN

17

IToctpoenue ceduenuii B nupamue,
KyOe 1o TpéM ToukaM Ha péopax.
CosznaHne BbIHOCHBIX UepTexkeil U
3aMUCh [IATOB MOCTPOSHHUS

18

IToctpoenue ceueHuii B nupamue,
KyOe 1o TpéM ToukaM Ha pédpax.
Co3znaHne BbIHOCHBIX UepTexeil U
3aIUCh [IATOB MOCTPOSHUS

19

IlocTpoenue ceueHuii B nUpaMune,

KyOe o Tpém ToukaM Ha pebpax.




Co3znanne BbIHOCHBIX UepTexeil U
3aIMCh IAroB OCTPOCHUS

20

IToctpoenue cedueHuii B nupamue,
KyOe 1o TpéM ToukaM Ha pédpax.
Co3znaHue BbIHOCHBIX UepTexkeil U
3aIUCh [IArOB MOCTPOSHHUS

21

ITosTOopenue nnanumerpun: Teopema
O MPONOPLIUOHANBHBIX OTPE3Kax.
ITonobue TpeyronbHUKOB

22

ITosTOopenue nnanumerpun: Teopema
Menenas. PacueTsl B ceUeHUSIX Ha
BBIHOCHBIX depTexax. Mcropus
Pa3BUTHS TUTAHUMETPHUH U
CTEPEOMETPUH

23

KontponbHas padora "AKCUOMEI
p
crepeomerpun. Ceuenus"

24

B3anMHO€ pacnoyiokeHue NpsiMbIX B
npocTpaHcTse. CKpeLUBaOLUECs
npsimele. [Ipusnakn
CKPELIUBAIOLNXCSI MTPSMBIX.
ITapannenbHble NpsiMBbIE B
IPOCTPAHCTBE

25

Teopema o CylIeCTBOBAHUU U
€AUHCTBEHHOCTH NPAMON
napajyieIbHON JaHHON NPSIMOM,
MPOXOAALLEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JICIKALLECH Ha
JAHHOU npsiMoil. Jlemma o
nepecedeHny NapajjieNIbHbIX NPSIMbIX




IJIOCKOCTBIO

26

ITapannenbHOCTL TPEX MPSIMBIX.
Teopema 0 Tpéx nmapayyieabHbIX
npsiMeix. Teopema o
CKPEIUBAIOIIUXCS IPSMbIX

27

[TapannenbHO€ MPOEKTUPOBAHUE.
OcCHOBHBIE CBOICTBA NMapaIEIbHOTO
npoektuposanus. UzobpakeHue
pa3HBIX GUTYP B ApPAIIIEIbHOMI
MPOEKLIUU

28

LlenTpanpHasa npoekuus. Yroi ¢
COHaAIPaBJICHHBIMU CTOPOHAMM. v
rOJI MEKIY NPSIMBIMA

29

3amauy Ha J0KA3aTeIbCTBO U
HCCJIEIOBAHHE, CBSI3AHHBIE C
paCHOJ'IOX(eHI/IeM HpﬂMbIX B
MPOCTPAHCTBE

30

IlonATHA: MapamienbHOCTh NPSIMON U
IJIOCKOCTH B pocTpaHcTse. [IpusHak
NapayIeIbHOCTH NPSAMOU U
IJIOCKOCTH.

CaolicTBa napauieabHOCTH NPSMON U
IJIOCKOCTH

31

I'eomeTpuueckue 3anaun Ha
BBIYMCIIEHUE U AOKA3aTEIbCTBO,
CBSI3aHHBIE C APAJIETBbHOCTBIO
MPSIMBIX U IIJIOCKOCTEN B
IIPOCTPAHCTBE

32

ITocTpoenue ceueHus1, MPOXOASIIETO




yepes JaHHYIO MPSMYIO Ha YEPTEXE U
MapajuieIbHOTO APYTroif MpsIMOM.
Pacuér oTHOIIEHUH

33

ITapannenbHas npoekuus,
NMPUMEHCHUEC I TOCTPOCHUSA
ceueHMi KyOa U mapajuieenumnena.
CaoiicTBa napajuieienumnena u
NIPHU3MBI

34

[TapannenbHbie MIOCKOCTH.
[Ipu3Haky mapanneabHOCTH ABYX
TJIOCKOCTEN

35

Teopema o0 napamieTbHOCTH U
€AUHCTBEHHOCTH IUIOCKOCTH,
MPOXOIALIEH Yepe3 TOUKY, He
MPUHAAJIECIKALTYIO TaHHOW IIIOCKOCTH
U CJIEICTBUA U3 HEE

36

CaolicTBa napasieabHbIX
IUIOCKOCTEH: 0 MapaieIbHOCTH
MPAMBIX IEPECCUCHUA TIPU
HepecedeHNH ABYX MapalIeIbHbIX
MJIOCKOCTEN TPeThe

37

CaolicTBa napasieabHbIX
IUTOCKOCTEH: 00 oTpe3kax
NapavIeNIbHBIX MPSIMBIX,
3aKJIIOYEHHBIX MEKIY
napajuieIbHbIMU MJIOCKOCTSIMU, O
MepPECeUueHNH NPSIMON C ABYMsI
napajuleJbHbIMU MJIOCKOCTSIMU

38

IToBropenue: Teopema ITugaropa Ha




IJIOCKOCTH

39

IlosTOpenue:
TPUTOHOMETPUS IIPSAMOYTOJIBHOIO TPE
YT'OJIbHUKA

40

CroiicTBa Ky0a 1 MPsIMOYTrOJIBHOTO
napauleJenunena

41

Brraucnenue niuH OTpe3KoB B KyOe u
MPsIMOYTOJIBHOM NapajuieNenunene

42

IlepnieHOUKYISIPHOCTD NPSMOM U
nockoctu. Ilpusnak
MNEPNEeHAUKYJIAPHOCTH NPSIMOU U
IJIOCKOCTH

43

IlepnieHOUKYISIPHOCTD NPSMOM U
nockoctu. Ilpusnak
NEePNEeHAUKYJIAPHOCTH NPSIMON U
IJIOCKOCTH

44

Teopema 0 CylIeCTBOBAHUU U
€AUHCTBEHHOCTH MPSIMOM,
MPOXOISIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U NEPIEHAUKYISPHON
K IJIOCKOCTH

45

IInockocTy u NepneHIuKyJIApHbIE UM
MPsIMbl€ B MHOTOTPaHHUKAX

46

IInockocTy u NepHeHIuKyJIApHbIE UM
MPsIMbl€ B MHOTOTPaHHUKAX

47

IlepnieHOUKYISp U HAKJIOHHAS.
IlocTpoeHnue nepneHauKyJsapa U3




TOYKH Ha TPSIMVIQ

48

IlepnieHaUKyYSp U HAKJIOHHAS.
[TocTpoenue nepneHauKyJsApa U3
TOYKHU HA IPSAMYIO

49

Teopema 0 Tpéx nepneHANKyJIsApax
(npsimast u oOpaTHasi)

50

Teopema o Tpéx nepneHauKyJIsApax
(mpsimast u oOpaTHasi)

51

Yroa Mexay CKpeLMBaroIUMUCS
TIPSIMBIMU

52

IlTonck nepneHIuKyJIAPHBIX NPSMBIX
C IOMOIIBIO MEPIIEHANKYJISIPHBIX
ILJIOCKOCTEN

53

OproroHanabHOE NPOEKTUPOBAHUE

54

IToctpoenue ceyenuii kyba, PU3MBL,
MPaBUJIBHON MUPaMUAbl C MOMOIIBIO
OPTOrOHAJILHON NPOEKLUU

55

IToctpoenue ceyenuii kyba, PU3MBL,
MPaBUJIBHON MUPaMUAbl C MOMOLIBIO
OPTOrOHAJILHON NPOEKIUU

56

CumMeTpusi B IPOCTPAHCTBE
OTHOCUTEJIBHO MJIOCKOCTH.
IInockocTu cumMmeTpul B
MHOTOTrpaHHHUKaxX

57

IIpusnak nepneHauKyIsIPHOCTH
MPsIMOM U INTIOCKOCTHU KaK CJIEICTBHE
CUMMETPHUH

58

IIpaBuyibHBIE MHOTOIPaHHUKH.




Pacuér paccTosHUI OT TOUKHU A0
IJIOCKOCTHU

59

IIpaBunbHBIE MHOTOTPaHHUKH.
Pacuér paccTossHUi OT TOUKHU A0
IJIOCKOCTH

60

CriocoObl onycTHTD
NEPNEeHAUKYISAPBL. CUMMETPHUSL, CABUT
TOYKH IO NaPaAJIIEIbHON MPSIMOI

61

Casur no HenapasienbHON NpsIMOH,
U3MEHEHUE PaCCTOSTHUN

62

KonTponpHas padora "B3anmnoe
PacCnoJIOKECHUE IPAMBIX U
MIJIOCKOCTEH B MPOCTPAaHCTBE"

63

IToBTOpEHUE: yroa Mexxay npsiMbIMU
Ha MJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTOJIbHUKE,
TeOpeMa KOCUHYCOB

64

[ToBTOpeHuE: yroa Mexay
CKPCHIIMBAOLIUMUCH TTPAMBIMU B
IMPOCTPAHCTBE

65

I'eomeTpuueckue MeToabI
BBIYHCJICHUS YTJIa MKy NPSIMBIMH B
MHOTOTPaHHHUKAX

66

JiByrpanHsbiii yroa. CBOHCTBO
JIMHEMHBIX YIJIOB JBYTPAHHOIO yIja

67

[MepnieHnUKYISIPHBIE TNIOCKOCTH.
CBolicTBa B3aUMHO




MEPICHANKYJIIPHBIX INIOCKOCTEHM

68

IIpusnak nepneHauKyIIPHOCTH
MJIOCKOCTEM, TeOpeMa O NPsIMON
MepeCcedeHtst IByX IIOCKOCTEN
NEPNEeHAUKYJIAPHBIX TPEThEN
IJIOCKOCTHU

69

IIpAMOYTONBHBIN NapaIeNenunen,
KyO, M3MepeHMsl, CBOMCTBA
IPsAMOYTOJIBHOTO NapajuleIenunea

70

Teopema o nuaroHanu
MPSIMOYTOJILHOTO TMapajuieNienumnena u
CJIENICTBUE U3 HEE

71

CrepeomeTrpuueckue 1 MPUKJIaTHbIC
3a/1a4M, CBSI3aHHBIC CO B3AMHBIM
PaCIoJIOKEHUEM TTPAMBIX U
TUTOCKOCTH

72

IloBTOpEeHue: CKpeUBarOIUeCs
NpAMbBIC, TIAPAJIICJIBHBIC TIJIOCKOCTH B
CTAHAAPTHLIX MHOTOI'PAHHUKAX

73

[Tapa mapanneapHbIX MJIOCKOCTEH HA
CKPEIIUBAOIIUXCS MPSIMBIX,
PacCCTOSIHUE MEXKIY
CKPEUIUBAIOIIUMHUCS TIPSIMBIMH B
MPOCTBIX CUTYALIUAX

74

PaccTosinre OT TOUKU O MJIOCKOCTH,
paccTosiHue OT NPSIMOH 10 MJIOCKOCTH

75

Brruucnenue paccTOSHUN MEXIY




CKPELIUBAIOIIUMHUCS NPSIMBIMHU C
MOMOLIBIO MEPIEHIUKYIAPHON
IJIOCKOCTH

TpéxrpanHblil yroi, HEpaBeHCTBA IS

TpeXTpaHHbIX yriaoB. Teopema

e [Mugaropa, TeopeMbl KOCHHYCOB H
CHHYCOB JJI1 TPEXTPAHHOIO yria
DneMeHTHI chepruIecKoil reoMeTpun:

77 reo/le3M4ecKye JIMHUYU Ha 3emiie

78 KonTponbHast padora "Yrier u
paccTosiHus"

79 CucremaTtuszanus 3HaHUN
"MHOrorpaHHUK U €ro 3J1eMeHThI"

30 IIupamuna. Buabs! nupamun.
IIpaBusibHast nupaMuaa

31 IIpusma. Ilpsimast u HakJIOHHAs
npusMel. IIpaBunbHas npusma
IIpsamoii napannenenunen,

82 TIPSIMOYTONBHBIH Mapajinenenunes,
KyO

23 Brinmyxible MHOTOrpaHHUKH.
Teopema Diinepa
Brinyxible MHOTOTpaHHUKH.

84 Teopema Diinepa. I1paBunbHble U
NOJIYIIPaBUJIbHBIE MHOTOTPAHHUKHU

85 KonTponbHas pabora

"MHororpaHHuKu"




IlonsiTne BEKTOpa Ha MJIOCKOCTU U B

86 1
MIPOCTPAHCTBE
87 CymMa BEKTOpOB 1
88 Pa3HOCTb BEKTOPOB 1
89 IIpaBuno napamnenenunena 1
90 YMHOK€HUE BEKTOPa Ha YUCIIO 1
Paznosxenne Bekropa no 6asucy Tpéx
91 BEKTOPOB, HE JIeXKAIIUX B OAHOMN 1
MJIOCKOCTH
92 CkanspHoe nmpousBeneHue 1
93 Beraucnenue yria Mexay BeKTopamu |
B [IPOCTPAHCTBE
94 IIpocrenimue 3aga4n ¢ BEKTOPAMHU 1
95 IIpocTenimue 3ana4n ¢ BEKTOPAMHU 1
96 IIpocTenimue 3ana4n ¢ BEKTOPAMHU 1
97 IIpocTenimue 3aga4n ¢ BEKTOPAMHU 1
08 O6o0menne 1 cucTeMaTU3aLUs 1
3HAHUU
99 O6o0menne 1 cucTeMaTU3aus 1
3HAHUU
100
Urorosas kKoHTpOJbHASA padoTa 1
101
Urorosast KOHTpOJbHAsA padoTa 1
102 | 0Go6wmenue u cucremarusawms 1
3HaHUU
OBLIEE KOJIMYECTBO YACOB IIO 102

[TPOTPAMME




11 KNIACC

Ne
KonnuectBo yacos
Hara DJIeKTpOHHbIE LH(POBbIE
7 Tema ypoxa Beero KonTposabnbie IpakTH4eckue H3yUYeHHs 00pa3oBaTeibHbIE PECYPChI
padoThl paboThl

I

ITosTopenue Tems! "KoopauHats!

BEKTOPA Ha MJIOCKOCTH U B 1

npocTpaHCcTBE"

ITosTopenue Tems! "CxansipHoe |

IIpOU3Be/IeHHE BEKTOPOB"

IToBTOpenue Tems! "Boruncienue

yIja MEXAY BEKTOpPaMU B 1

npocTpaHcTBe"

IToBTOpenue Tems! "YpaBHeHHEe

NPSIMOH, MPOXOSILIEH Yepes ABe 1

TOYKH"

YpaBHEHHE MIOCKOCTH, HOPMAJIb,

YPaBHEHHE TUIOCKOCTH B OTPE3KAX 1

YpaBHEHUE MIOCKOCTH, HOPMAJIb,

YPaBHEHHE TUIOCKOCTH B OTPE3KAX 1

BekTopHOe npousBeneHue 1

JIuHeliHbIE HEPABEHCTBA, .

JIMHEHHOE NPOrPaMMHUPOBAHNE

JIuHeliHbIE HEPABEHCTBA,




JIMHEHHOE NPOrPaMMHUPOBAHNE

10

AHATUTUYECKHE METOIBI pacuéra
yIJia MEeXAy MPSIMbIMU B
MHOTOTPaHHHUKAX

11

AHATUTUYECKHE METOIBI pacuéra
yIJia MKy IIOCKOCTSIMH B
MHOTOTPaHHHUKAX

12

®opmyJia pacCTOAHUSA OT TOUKHU
710 MIJIOCKOCTH B KOOpJAHWHATaxX

13

Haxoxnenue paccTossHUi OT
TOYKH JI0 IJIOCKOCTH B KyOe

14

Haxoxnenue paccTossHUi OT
TOYKH A0 IUIOCKOCTH B
MPaBUJIBHOW UpaMue

15

KonTponpHaspabora

" AHanutuyeckasreomeTpus”

16

CeuyeHUsIMHOTOTPaHHUKOB!
CTaH/apTHBIEMHOTOTPAHHUKHU

17

CeueHUsIMHOTOTPaHHUKOB!
METOACIEIOB

18

CeueHnst MHOTOTPaHHUKOB!
CTaHJapTHbIE MIOCKOCTH,
nepecedeHyst NpsIMbIX U
IJIOCKOCTEN

19

ITapannenbHble NpsiMBbIE U
IUIOCKOCTH: NMapaJulesbHbIe
CECUCHUA




20

ITapannenbHble NpsiMBbIE U
TJIOCKOCTH: Pacu€T OTHOLIEHUI

21

ITapannenbHble NpsiMBbIE U
IUIOCKOCTH: YIJIbI MEXAY
CKPCHIIMBAOLIUMHUCA MTPAMBIMUA

22

IlepniennuKysipHBIE IPSIMBIE U
MJIOCKOCTH: CTAHAPTHBIE MaPhI
NEPNEeHAUKYJIAPHBIX INIOCKOCTEN
U IPSIMBIX, CHMMETPHUU
MHOT'OIPaHHHUKOB

23

IlepnennuKysipHBIE NIPSIMBIE U
IJIOCKOCTH: TEOPEMA O TPEX
NEePNEeHAUKYIAPax

24

IlepniennuKysipHBIE IPSIMBIE U
MJIOCKOCTH: BBIYUCJIEHUS AJIVH B
MHOT'OIPaHHHUKAX

25

IlosTrOpenue: miomanu
MHOTOYTOJIbHUKOB, (POPMYJIBI JJIsI
IoIaae, cooOpaskeHus
nonooust

26

IlosTrOpenue: miomanu
MHOTOYTOJIbHUKOB, (POPMYJIBI JJIsI
IoIane, cooopaskeHus
nonodus

27

ITosTrOpenue: miomanu
MHOTOYTOJIbHUKOB, (POPMYJIBI JJIsI
IoIane, cooopaskeHus
nonooust




28

[Inowanu ceuennit
MHOTOTPaHHHUKOB: TUIOIIAAN
MOBEPXHOCTEN, pa3pe3aHus Ha
94acTH, COOOpakeHus1 TOA0OHs

29

[Inowanu ceuennit
MHOTOTPaHHHUKOB. TUIOIIAAN
MOBEPXHOCTEN, pa3pe3aHus Ha
4acTH, COOOpakeHus1 ToAoOHs

30

KonTponpHas pabora
"IToBTOpEHME: MHOTOTPAHHUKU

2

CeueHUs1 MHOTOTPaHHUKOB"

31

O0ném Tena. O0neM
IPSAMOYTOJIBHOTO
napaJienenumnena

32

3anaun 00 yaBoeHuu Kyda, o
KBazparype kyda; 0 TPUCEKIHNH
yria

33

CrepeomeTpuueckue 3a1a4m,
CBSI3aHHBIE ¢ 00BEMOM
IPSAMOYTOJIBHOTO
napajuieienunnea

34

[puknanaHbie 3a1a4u, CBSI3aHHBIE
C BBIUHCIEHHEM O0OBEMaA
PSIMOYTOJIBHOTO
napaJienenumneaa

35

O061BEM npsiMOI IPU3MBI

36

CrepeomeTpuueckue 3a1a4m,
CBA3AaHHBIC C BBIYUCIICHUECM




00BEMOB IPSIMON TIPU3MBI

37

[puknanHbie 3a1a4u, CBSI3AHHbIE
¢ 00bEMOM TIPSIMOI TTPU3MBI

38

Brraucnenue o0bEMOB Te ¢
IIOMOIIBIO OIIPEAEIEHHOTO
UHTerpasa.

OO6BEM HAKJIOHHOM MTPU3MBI

39

Brrancnenue o0bEMOB Te ¢
IIOMOIIBIO OIIPEAEIEHHOTO
uHTerpana. O0BEM nmupaMuabl

40

Dopmyna 0ObEMa TUPAMHIBL
OtHoueHne 00beMOB MUPAMH C
o0IKUM yriioM

41

Dopmyna oObEMa MUPaAMHIBL
OtHoueHne 00beMOB MUPAMH C
o0IUM yriioMm

42

CrepeomeTpuueckue 3a1a4m,
CBSI3aHHBIE ¢ OOBEMAMU
HAKJIOHHOW MPU3MBI

43

CrepeomeTrpuueckue 3a1a4m,
CBSI3aHHBIE ¢ O0BEMaMU
MTHUPAMHUTBI

44

IIpuxnanHble 3a0a4u MO TEME
"OOBEMBI Ten", CBSI3aHHBIE C
00BEMOM HAKIJIOHHOM MPU3MBI

45

IIpuknanHble 3a0a4u N0 TEME
"OOBEMBI Ten", CBSI3aHHBIE C




00BEMOM MUPAMHU/TBI

46

[TpumeneHne 0OBEMOB.
Boruncnenue paccTosiHuS 10
IUIOCKOCTH

47

KonTponbHast pabora

"OOBEM MHOTOTpaHHUKA"

48

unusapudeckast HOBEPXHOCTD,
oOpaszyromue IUIHHIPHYECKON
[IOBEPXHOCTHU

49

Iununap. Ipsamoii kpyrosou
uunuHap. Inomane
MOBEPXHOCTU LIUIUHAPA

50

Konunueckast moOBEpXHOCTS,
obpa3zyromuye KOHUIeCKOH
nosepxHocTu. Konyc

51

CeueHune KOHyCa TIOCKOCTHIO,
NapajuieIbHON MIOCKOCTH
OCHOBAHUA

52

Y ceué€HHBIN KOHYC.
HzobpakeHne KOHYCOB U
YCEYEHHBIX KOHYCOB

53

[Tnomane OOKOBOH MOBEPXHOCTH
Y NIOJIHON NOBEPXHOCTH KOHYCa

54

[Tnomans OOKOBOH MOBEPXHOCTH
Y TIOJIHON NOBEPXHOCTH KOHYCa

55

CrepeomeTrpuueckue 3a1a4u Ha




J0Ka3aTeJbCTBO U BBIYHCJICHUEC,
MOCTPOCHUEM CEUEHHI
LWIMHAPA, KOHyCca

56

CrepeomeTrpuueckue 3a1a4u Ha
J0Ka3aTeJbCTBO U BBIYMHCJICHUEC,
MOCTPOCHUEM CEUEHH I
LWINHApA, KOHyCca

57

IIpuknanHble 3a1a4n, CBI3aHHbIE
C UWJIMHAPOM

58

IIpuknanHble 3a1a4n, CBI3aHHbIE
C UWJIMHAPOM

59

Cdepa u map

60

[Nepeceyenue chepsol U mapa ¢
naockocTero. Kacanue mapa u
cepsl IOCKOCThIO. Bun u
n300paKeHne mapa

61

[Nepeceyenue cdepsl U miapa ¢
niockocThro. Kacanue mapa u
cepsl IOCKOCTHIO. Bun u
H300paKeHne mapa

62

Ypasuenue cheprol. [Lnomans
cepsl U €€ yacTei

63

Cummerpust chepsl u mapa

64

CrepeomeTrpuueckue 3a1a4i Ha
J0Ka3aTeJbCTBO U BBIMHCJICHUEC,
CBsI3aHHBIE CO c(hepol U Lapom,
MOCTPOCHUEM HX CEUEHHI
TUTOCKOCTBIO




65

CrepeomeTrpuueckue 3a1a4i Ha
J0Ka3aTeJbCTBO U BBIYHCJICHUEC,
CBsI3aHHBIE CO c(hepol U LIapom,
MOCTPOCHUEM UX CEUEHHI
TUTOCKOCTBIO

66

HpI/IKJ'IaI[HbIe 3aaa4vu, CBA3aHHLIC
co cepoii u mapom

67

IloBTOpEeHUE: OKPYKHOCTD Ha
MJIOCKOCTH, BBIYUCIICHUS B
OKPY>KHOCTH, CTAHapPTHBIE
nogodust

68

Paznuunnie KOM6I/IHaLII/II/I TEII
Bpall€Husd 1 MHOT'OTPaHHUKOB

69

3anauu no teme "Tena u
MOBEPXHOCTH BpalleHUs "

70

3anauu no teme "Tena u
MOBEPXHOCTH BpalleHUs "

71

KonTponpHas pabora "Tena u
MOBEPXHOCTH BpalleHUs "

72

O6béMm mummHapa. Teopema 00
00BEME MPSMOTO HIJTUHAPA

73

Brrancnenue o0bEMOB Te ¢
IIOMOIIBIO OIIPEAEIEHHOTO
uHTerpana. O0BpEM KOHyca

74

Tnomanu 6OKOBO U MTOJIHON
MOBEPXHOCTH KOHYCa

75

CrepeomeTrpuueckue 3a1a4m,
CBA3AaHHBIC C BBIYUCIICHUECM




00BEMOB IUJTMHAIPA, KOHYCA

76

IIpuknanHble 3a0a4u M0 TEME
"OOBEMBI U TTOINAH
noBepxHocTei Ten"

77

O061BéMm mapa u M1apoBOro
cekropa. Teopema 06 0O6béEMe
mapa. [lnomans chepsr.
CrepeomeTpuueckue 3a1a4m,
CBA3AaHHBIC C BBIYUCIICHUECM
00BEMOB 1mapa, MapoBOro
CerMeHTa U LIapOBOro CEKTOpa

78

IIpuxnanHble 3a0a4u MO TEME
"OOBEMBI Ten", CBSI3aHHBIE C
00BEMOM II1apa M MIIOIATBIO
cepsl.

CooTHoOEeHNs MEKIY TUIOIIA-
ISIMU TIOBEPXHOCTeH 1 00bEMaMu
NMOMOOHBIX TeJ

79

ITonoGHbIe TeNa B IPOCTPAHCTBE.
Uzmenenne odvéma npu
nonobun. CrepeoMerpudeckne
3a7a4M, CBSI3AHHBIE C
BBIUHCJICHUEM OOBEMOB TEJ U
MJIOAaAe i MOBEPXHOCTEN

80

KontponpHas pabora "Ilnomann
MOBEPXHOCTH M 00BEMBI KPYTIIBIX

TEJI

81

JIBH>KEHUsI MPOCTPAHCTBA.




OtoOpakenusi. J|prkeHus u
paseHcTBO puryp. Obuiue
CBONCTBA ABM)KEHUH

82

Buae! nBukeHUIN: MapasieabHbIN
NEPEHOC, UEHTPaIbHAas
CUMMETpHUS, 3€pKaIbHAs
CUMMETPHS1, TOBOPOT BOKPYT
IPsIMOI

83

[Ipeobpazosanust mogoOHsi.
Ipsimas u cepa Ditnepa

84

I'eomeTpuueckue 3anaun Ha
MPUMCHCHUEC NBUXKCHUA

85

KontponbHas padota "BekTopsr
B [IPOCTPAHCTBE"

86

O6o0bmaromee nosropenue 11
MOHATHI U METOAOB Kypca
reomerpuu 10-11 knaccos,
CHUCTeMAaTH3aLsl 3HAHUI
"ITapanienpHOCTb MPSIMBIX U
MJIOCKOCTEH B MPOCTPAHCTBE"

87

O6obmaromee nosTopenue 11
MOHATHI U METOAOB Kypca
reomerpuu 10-11 knaccos,
CHUCTEMAaTU3aLUs 3HAHWUI
"BeKkTopbl B POCTPaHCTBE"

88

Ob6obmaromee mosTopenue 11
MOHATHI U METOAOB Kypca
reomerpuu 10-11 knaccos,
CHUCTEeMAaTH3aLsl 3HAHUIA:




"BekTophl B mpocTpaHcTBe"

89

O6oburaromee mosropenue 11
MOHATHI U METOAOB Kypca
reomerpuu 10-11 knaccos,
CHUCTEMaTU3aLUs 3HAHUI
"O0BbeM MHOTOrpaHHUKA"

90

O6o06maromee nosTopenue 11
MOHATHI U METOAOB Kypca
reomerpuu 10-11 knaccos,
CUCTEMATU3aLUsl 3HAHWI
"OOBbeM MHOTOrpaHHUKA"

01

O6obmaromee nosTopenue 11
MOHATHI U METOAOB Kypca
reomerpuu 10-11 knaccos,
CHUCTEMAaTU3aLUs 3HAHWUI
"IInomany moBEPXHOCTU U
00BEMBI KPYTJIBIX TEN"

92

O6o0bmaromee nosTopenue 11
MOHATHI U METOAOB Kypca
reomerpuu 10-11 knaccos,
CHUCTEMAaTU3aLUs 3HAHUI
"IInomany MoBEPXHOCTU U
00BEMBI KPYTIIBIX TEJ"

93

Urorosas koHTpOJbHAS padoTa

94

Urorosas kKoHTpOJbHAsA padoTa

95

[TosTOpenue, obobIIeHNE 1
CHUCTeMaTU3alUsl 3HAHUI

96

Hcropus passurus




CTEPEOMETPHUH KAK HAYKH U €€
POJIb B Pa3BUTHHU COBPEMEHHBIX
WHJKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHI

97

Hcropus passurus
CTEPEOMETPHUH KAK HAYKH U €€
POJIb B Pa3BUTHHU COBPEMEHHBIX
WHXEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHI

98

Hcropus passurus
CTEPEOMETPHUH KAK HAYKH U €€
POJIb B Pa3BUTHH COBPEMEHHBIX
WHXEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI

99

Hcropus passurus
CTEPEOMETPHUH KAK HAYKH U €€
POJIb B Pa3BUTHHU COBPEMEHHBIX
WHXEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI

100

Hcropus passurus
CTEPEOMETPHUH KAK HAYKH U €€
POJIb B Pa3BUTHHU COBPEMEHHBIX
WHXEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI

101

Hcropus passurus
CTEPEOMETPHUH KAK HAYKH U €€
POJIb B Pa3BUTHH COBPEMEHHBIX
WHXXEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI




Hcropus passurus
CTEPEOMETPUHN KaK HAYKU U €€
102 POJb B pa3BUTUH COBPEMEHHDBIX

HHXCHCPHBIX U KOMITBIOTEPHBIX

TEXHOJOTUH

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

102




YYEBHO-METOAMNYECKOE OBECIEYEHNE
OBPA3OBATEJIBHOI'O NPOLUECCA
OBASATEJIbHbIE YUEBHbLIE MATEPVAJIbI A1 YHEHUKA

reomeTpus, 10-11: Yueb. ana obuieobpasosart. yupexaeHuii/ /1.C.
ATaHacsaH, B.®. byty3os, C.b. Kagomues u gp. - M.: IpocselleHme,

METOONYECKWVE MATEPUWAJIbI ANTA YUYUNTEJA

1 Co6opHuK "Tporpammbl 455 06LLe06pa3oBaTeNlbHbIX KO/, FTMMHa3ui, nuuees: MaTemaTuKa.
5-11 kn.”/ Coct. I'.M.KysHeuoBa, H.I'. MuHAtok. - 3-e n3g., ctepeotun.- M. Jpoda, 4-e n3g. -
2004r.

2. Teometpus, 10-11: Yueb. gns obweobpasosart. yupexaeHuia/ J1.C. AtaHacsH,

B.®. byty3os, C.b. Kagomues u ap. - M.: [pocseLleHne, 2021.

3. B.I'. 3uB. Angaktnyeckune matepuasnbl no reometpun ans 10 knacca. - M. poceeLLeHme,
2014. KO.A. Tnaskos, N.W. FOgnHa, B.®. byTy30B. Pabouas TeTpab no reometpun gns 10

TFTMANN VI - 1 T«r»AT> ATTTATTTTA onin

LNDPOBbLIE OBPA3OBATEJIbHbIE PECYPCbI 1 PECYPCbI CETIU

NHTEPHET

* MwuHucTepcTBo 06pasoBaHus P®: http://www.ed.gov.ru/ ; http://www.edu.ru
» TectuposaHue online: 5 - 11 knaccel: http://www.kokch.kts.ru/cdo
e CeTb TBOpUECKMX yunTenei: http://it-n.ru/communities.aspx?cat no=4510&tmpl=com ,
» HoBble TexHonoruy B 06pasoBaHuu: http://edu.secna.ru/main
* [lyteBoauTenb «B Mupe HayKu» AN WKOMbHUKOB: http://www.uic.ssu.samara.ru
* MerasHuuknoneaua Knpunna n Medogus: http://mega.km.ru
e CcalTbl «3HUMKNONeAn»: http://www.rubricon.ru/; http://www.encyclopedia.ru
* CalT [/19 caMo0bpa30BaHns MU OH-NaliH TecTUpoBaHus: http://uztest.ru/
A0Cbe LKOMbHOro yuntens mareMatvku: http://www.mathvaz.ru/
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