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PABOYAS ITPOI'PAMMA

yueOHoro npeamerta «I'eomeTpus»

yrayOJeHHBIN YPOBEHB

s ooygaromuxes 10 — 11 kmaccoB



HOACHUTEJBHASA 3AIIMCKA

['eomeTpusi sBisieTCss OAHUM M3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHErO
oO1ero oOpa3zoBaHus, TaKk Kak 00eCleuynBaeT BO3MOKHOCTh U3YUSHUS TUCHUTLTUH
€CTECTBEHHO-HAYYHOW HANPABICHHOCTH W NPEAMETOB TI'yMaHWUTApHOIO LHKJIA.
[lockonmpky  JOTMYEeCKO€  MbIIUIEHHE,  (opMupyemMoe TpH  H3YyYCHHUH
00y4aronMMuUCs MOHATUHHBIX OCHOB N'€OMETPHH, MPHU JI0KA3aTEIHCTBE TEOPEM MU
MOCTPOCHUM LIETIOYKHU JIOTMYECKUX YTBEPKICHUM IMPU PELICHUH F€OMETPUYECKUX
3aJa4, YMEHHUE BBIIBUTaTb W ONPOBEPrarb THUIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PELIEHUM 3a/1a4 €CTECTBEHHO-HAy4YHOTO IMKJA, B YaCTHOCTH
duznyeckux 3amad.

[{enb ocBoeHus nporpamMmsl yueOHOro Kypca «I'eoMeTpusi» Ha yriyOoJEHHOM
YPOBHE — PAa3BUTUE HWHAUBUAYAIbHBIX CIHOCOOHOCTEM OOy4aromuxcs MpH
M3YyYCHHHU TE€OMETPUH, KaK COCTaBIISIONIEH MpeaMeTHONU obnactu «MaremaTuka u
nHpopmaTka»  uUepe3  oOecredyeHue  BO3MOXKHOCTH  MPUOOpETEHUs |
UCIIONIb30BaHUsl OoJjiee TIIyOOKMX TIE€OMETPUYECKMX 3HaHUH U JIEUCTBUA,
CHELU(PUYHBIX T€OMETPUN, U HEOOXOIUMBIX ISl YCHEIIHOTO NMPOPECCUOHATBHOTIO
oOpa30BaHMsl, CBSI3aHHOTO € UCIOJIb30BAHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3ajlayaMu Kypca TE€OMETpUHM Ha YriayOJNEHHOM YpOBHE,
PACHIMPSIONIMMU U YCUIIMBAIOIIMMH Kypc 0a30BOT0 YPOBHS, SBJISIOTCS:

paclIMpeHre NpeICTaBIEHUs O T€OMETPUU KaK YacTH MUPOBOM KYJBTYPhI U
(opMuUpOBaHKE OCO3HAHUS B3aUMOCBSI3H TEOMETPHUH C OKPYKAIOIIIUM MUPOM;

dbopMHpOBaHHUE TPEICTABIECHUS O MPOCTPAHCTBEHHBIX (QUIypax Kak o
BAKHEUIINX MAaTEMaTUYECKUX MOJEIAX, MO3BOJIIOUIMX OMNHUCHIBATH U H3y4daTh
pa3HbIEC SABJICHUS OKPYXKAIOLIEr0o MUpPa, 3HAHWE MOHATUINHOTO arapara Io pasaeiy
«CtepeomeTpus» yueOHOro Kypca reOMETpHH;

dbopMupoBaHHEe  yMEHHUS  BJQJE€Th  OCHOBHBIMH  TOHATUSIMH O
POCTPAHCTBEHHBIX (PUTYpaX M HUX OCHOBHBIMU CBOWCTBAMH, 3HAHUE TEOPEM,
dbopMyn U yMEHHE UX TPUMEHSTh, YMEHHS JOKa3bIBaTh TEOPEMbl U HAXOJIUTh
HECTaHJapTHBIE CIOCOOBI pELICHUS 33/1aY;

dbopMHpOBaHE YMEHHS PacliO3HABaTh HA YEPTEkKaxX, MOAEISIX U B pEaIbHOM
MHUpPE MHOTOTPAHHUKM M Tejla BpAILCHUS, KOHCTPYHUPOBATh TI€OMETPUUYECKHUE
MOJIENH;

dbopMUpOBaHHE NMOHMMAaHUS BO3MOKHOCTH aKCHOMATHYECKOIO IMOCTPOCHHS
MaTEMaTUYECKUX TEOpUil, GOpPMUpPOBAHUE MOHUMAHUS POJIM AKCMOMATUKU MpPHU
IIPOBEACHUY PACCYKICHUN,

dbopMHpoBaHUE YMEHUS BIAJETh METOJAMH JI0OKA3aTeIbCTB M aJTOPUTMOB
pelIeHus, YMEHUsI UX MPUMEHSATh, MPOBOJUTH J0KA3aTEJIbHBIE PACCYKJICHHUS B
XOJI€ PELICHUs CTEPEOMETPUUECKUX 3aa4 U 3a7a4 C IPAKTUUYECKUM COJEPKAHUEM,



dbopMHupOBaHUE TPEICTABICHUS O HEOOXOAUMOCTH JO0KA3aTeNIbCTB IMPHU



000CHOBaHMY MaTEMaTUYECKUX YTBEPKJIECHUN U POJIM AaKCUOMATHUKH B MTPOBEACHUH
JNENYKTUBHBIX PACCYXKIACHUM;

pa3BUTHE M COBEPIICHCTBOBAHHE HHTEIUIEKTYaJIbHBIX W  TBOPYECKHUX
CIOCOOHOCTEN 00yYaronuxcsl, NO3HABATEIbHON aKTUBHOCTH, MCCIIEI0BATEIbCKUX
YMEHHUM, KpUTUIHOCTH MBIIUICHHS, THTEPECA K U3YYEHUIO TEOMETPUU;

dbopmupoBaHrue (PYHKIIMOHAIBHOW TPaMOTHOCTH, PEJIEBAHTHON T'€OMETPHU:
YMEHHUSl pPaclo3HaBaTh TMPOSBICHUS TE€OMETPUUYECKHX MOHSATUH, OOBEKTOB H
3aKOHOMEPHOCTEN B pEaJbHBIX KU3HEHHBIX CUTYyallUsX U NPU U3YyYEHUU APYTHX
y4eOHBIX MPEAMETOB, TNPOSBICHHUS 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEH,
MOJENUPOBAHUSI PEANBHBIX CUTYallUi, HWCCIEIOBAHHMS TMOCTPOCHHBIX MOJEIIEH,
MHTEPIIPETALNUN ITOTYYEHHBIX PE3YIbTATOB.

OCHOBHBIMH COJEP/KAaTEIbHBIMU JIMHUAMH y4eOHOro Kypca «l'eomerpus» B
10-11 knaccax siBasitoTcst: «IIpsiMble U TNIOCKOCTH B TIPOCTPAHCTBEY,
«Muororpanaukn», «Tema Bpamenusi», «BekTopel ©  KOOpPAMHATHI B
IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®I'OC COO tpeboBaHME «yMETh ONEPUPOBATH
MOHSATUSIMUY», PEJIEBAHTHBIMU T'€OMETPUM Ha YriayOJEHHOM YpPOBHE OOy4YEHHs B
10-11 xmaccax, OTHOCUTCSI KO BCEM COJIep:KaTeIbHBIM JIMHUSAM Yy4eOHOTO Kypca, a
(opMupoBaHHE JIOTUYECKUX YMEHUH  pachpefensercs He TOJbKO IO
COJIepKaTeNNbHBIM JIMHUAM, HO U 10 rojgam odyuyeHus. Coaepxanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE TPEIMETHBIM pe3yibTaTaM ocBoeHus DenepalibHON paboueit
MpOrpamMMbl, pacnpeieN€HHbIM MO rojlaM OOy4YeHHs, CTPYKTYpPHUPOBAHO TaKUM
00pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIMIIUAIBHBIM BOIIPOCaM 00yYarouuecs
oOpaliaiuch HEOAHOKPATHO. OTO TO3BOJIIET OpPraHU30BaTh  OBJIAJCHUE
r€OMETPUYECKUMH MMOHATHSIMHU U HABBIKAMU ITOCJIEI0BATEIBHO U NOCTYIIATEIBHO, C
cOOJII0/IEHNEM MPUHIIUIIA TPEEMCTBEHHOCTH, @ HOBbIE 3HAHMS BKJIIOYATh B OOLIYIO
CUCTEMY T'€OMETPUYECKUX MPEACTABICHUN O0Y4YarOIMUXCs, PACIIMPSs U yriayOmsis
e€, o0pa3ys NPOYHbIE MHOKECTBEHHBIE CBS3H.

[Tepexon K M3y4EHHUIO TEOMETPHUH Ha YIIIyOJIEHHOM YPOBHE MO3BOJISET:

co3maTh  ychnoBus i auddepeHnmanud  oOy4eHHUs, TMOCTPOCHUS
UHAVMBUIYAJbHBIX ~ 00pa30BaTeNIbHBIX MPOTpaMM, OOECHeUuTh YIIyOnEHHOE
U3Y4YEHHE r€OMETPHUH KaK COCTaBJISIONIEH yueOHOro npeamera «MaremaTukay;

HOJFOTOBUTh OOYyYarOUIMXCSd K MPOJOJDKECHUIO H3YyUEHUS MaTEeMaTHKU C
yuérom BbIOOpa Oyaymieil mpodeccun, obOecneunBas MPEEMCTBEHHOCTb MEXIY
o01uM 1 podeccuoHaIbHBIM 00Pa30BAHUEM.

Ha wusydenue yuebHOro kypca «['eomeTpusi» Ha yriiyOJIE€HHOM YpOBHE
otBoauTcs 204 yaca: B 10 kitacce — 102 gaca (3 yaca B Hezenwo), B 11 kmacce — 102
yaca (3 Jaca B HEJIET0).



COILEPKAHUE OBYUYEHUASA
10 KJIACC

IIpsimble ¥ JIOCKOCTH B POCTPAHCTBE

OcHOBHBIE ~ TOHATHS ~ cTepeomeTpud. Touka, mpsAMas, IUIOCKOCTb,
npoctpancTBo. [loHsATHE 00 aKCMOMAaTHYECKOM TMOCTPOCHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUHU U CIIECICTBUS U3 HUX.

B3anmHOEe pacrnoyiokeHWe NpsIMBIX B IPOCTPAHCTBE: IMEPECEKAOLINECS,
napajuielibHble W CKpelMBaroImuecss npsMble. [IpU3HAKM CKpelMBarOIIMXCS
npsAMbIX. [lapaninenbHOCTh NPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE: MAPAJIIEIbHBIE
MPSAMBIE B MPOCTPAHCTBE, NAPAJIIETBHOCTh TPEX MPSAMBIX, MAPAIUICIBHOCTD MPSIMON
U 1wiockoctu. [lapamienbHoe W ILEHTpaldbHOE NPOSKTHPOBAaHUE, HU300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBA MapajUIeIbHOTO MNpPOEKTUpOBaHuUsA. M300pakeHue
buryp B mapayiesibHOW MPOEKIUU. YTJIbl C COHAMPABICHHBIMU CTOPOHAMHU, YTOJI
MEKy NMPSAMBIMH B MPOCTpPaHCTBE. [lapamienbHOCTh IIOCKOCTEN: MapasieIbHbIE
IJIOCKOCTH, CBOKCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
IPOCTPAaHCTBEHHbIE (QUTYpPhl HA TUIOCKOCTH: TETpadJlp, Mapajuiejenumnes,
MTOCTPOCHUE CCUCHUU.

[lepneHauKyISIPHOCTD NPSIMOM U TJIOCKOCTH: MEPIECHAUKYIISIPHBIE TIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE NapaUICIbHbIE W NEPHEHAUKYISAPHBIE K IUIOCKOCTH,
MPU3HAK TMEPHNECHANKYISIPHOCTH MNPSIMOM M IUIOCKOCTH, TE€OpeMa O MNpsiMOU
NEPIIEHANKYJIIIPHOU IIJIOCKOCTH. OpTtoroHansHOE IIPOCKTUPOBAHUE.
[lepnieHAUKYISP M HAKIIOHHBIE: PACCTOSHUE OT TOYKHU JO IJIOCKOCTH, PACCTOSIHUE
OT TOpsMOM A0  IUIOCKOCTH,  MNpoeKuus  (GUrypel Ha  IJIOCKOCTD.
[lepneHaUKYISAPHOCTh  IJIOCKOCTEW: TMPHU3HAK  MEPHEHIUKYISIPHOCTH  JBYX
IockocTer. Teopema 0 TpEX NEPIEHAUKYISAPAX.

Yrael B OPOCTPAHCTBE: Yroia MEXAY MPSIMOM M IUIOCKOCTHIO, JABYI'PAHHBIN
YTOJI, JIMHEWHBIM yTOJl ABYTPAHHOIO yria. TpEXTpaHHbIl U MHOTOI'PaHHBIE YTJIbI.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yrja. CBOWCTBa IUIOCKMX H
JIBYI'PAHHBIX YTJOB TPEXTPAaHHOTO yria. TeopeMbl KOCMHYCOB M CHHYCOB IS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buapl MHOrorpaHHMkoB, pa3BEpTKa MHOTrorpaHHuka. Ilpu3ma: N-yrosbHas
npu3Ma, npsmasi 1 HakJIOHHas MPU3MbI, OOKOBasi ¥ MOJIHASI IOBEPXHOCTh MIPU3MBI.
[Tapannenmenunen, NPsMOYTOJbHBIA  TMAPAUICHENNUNET W €r0  CBOMCTBA.
Kparuwaiimme mnyTm Ha TMOBEpPXHOCTH MHOTOTpaHHHMKA. Teopema Oiinepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupammpma: n-yronpHas mHpaMuna,
nmpaBuibHas U yced€HHas mnupamuzabl. CBoiicTBa pébep W OOKOBBIX TpaHEi



IIPAaBWJIBHOW nupamMu/bl. [[paBriIbHbIE MHOTOIPAHHUKH: ITPABWIBHAS NIPU3Ma U



MpaBUiIbHAs MNHpaMUIa, NpPABWIbHAS TPEYrojbHas MHPAMHUIA W IPABUJIBHBIN
TeTpa’ap, KyO. IlpeacraBieHue o mpaBUIBHBIX MHOIOIPAHHUKAX: OKTa’Jp,
TOJEKa’p U UKOCAP.

Bbruncnenne 31€MEHTOB MHOTOIPAaHHUKOB: péOpa, JAWaroHaia, YIJIbl.
[Inomane OOKOBOM MOBEPXHOCTH M TIOJHOM MOBEPXHOCTH MPSMOM INPU3MBI,
IUIOIIAb OCHOBAaHMI, TeopemMa O OOKOBOW MOBEPXHOCTH MPSAMOM HPHU3MBI.
[Inomans OOKOBOM MOBEPXHOCTH M MOBEPXHOCTH MPABUIBHON MHpPaMHIBI,
TeopeMa O IUIOIIA N YCEUEHHON TUPaMU/IBL.

CuMmmeTprss B NPOCTPAHCTBE. JJIEMEHTBl CUMMETPUM  IIPaBUIIBHBIX
MHOTOIpaHHUKOB. CHMMeTpus B MNPaBWIBHOM MHOTOIPDAHHUKE: CHMMETPUS
napajuielenuneaa, CUMMETPHs NPaBUIbHBIX MPU3M, CHUMMETPHS NPABUIBHOU
MApaMUJIbI.

BeKTOopsbI 1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHSA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, IJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPBl KOJUIMHEApHBIC, COHANPABIECHHBIE MW  IPOTHUBOIIOJIONKHO
HaIlpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. JIEMCTBUS C BEKTOPAMHU: CIOKEHHE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKHX BEKTOPOB, YMHOXXEHUE BEKTOpa Ha
yucio. CBoicTBa ciioXeHUsI BEKTOpoB. CBONCTBA YMHOKEHHSI BEKTOpA Ha YHCIIO.
[IonsATHE KOMIUTaHApHBIE BEKTOPHI. [IpUM3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mapamwienenunena. Teopema O pa3lOKEHHMM BEKTOpA 10 TPEM
HEKOMIUIaHApHbIM ~ BekTopaMm. IIpsMoyronbHass  cuctemMa KOOpAMHAT B
npoctpancTBe. KoopnuHatel BekTopa. CBsI3b MEXIYy KOOpAMHATAMHU BEKTOpa U
KOOpJIMHATaMH TOYEK. YToJl Mexay Bekropamu. CKalsgpHOE NpOU3BEACHHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenus

[TonsiTHSI: IWIMHIpPUYECKAs TIOBEPXHOCTh, KOHHUYECKas IOBEPXHOCTH,
chepuueckas TOBEPXHOCTh, oOOpa3ymomue moBepxHocTe. Tenma BparieHus:
WIMHIpP, KOHYC, YCEYEHHBIH KOHYyC, cdepa, map. BzaumMmHoe pacmosioxeHue
chepsl M IUJIOCKOCTH, KacaTeidbHas IUIOCKOCTh K cdepe. M3oOpaxkeHue Ten
BpaIlleHUs] Ha TUIOCKOCTH. Pa3BépTka mumuHApa u KoHyca. CUMMETpus cepbl u
nrapa.

O6béM. OcHoBHBIE CBoOiicTBa 00bEMOB Ten. Teopema 00 o0O0BEME
NpSIMOYTOJLHOTO Tapajuiesenunena u ciueactBus u3 He€. OO0bEM mpsiMoil U
HAKJIOHHOW TPHU3MBI, IWJIMHPA, TUpaMHUIbl U KoHyca. O0BEM IIapa M I1apoBOTO
CETMEHTA.

KoMOwHammu Tei BpalleHWs W MHOTOIpaHHUKOB. [lpu3ma, BImcaHHas B
WIMHIpP, ONWCAaHHas OKoJio muiauHApa. [lepecedenne cdepbl u mmapa c



miockocThio. Kacanue mrapa u cdepsl miIockocTeio. [loHSATHE MHOTOTpaHHUKA,



OMHCAaHHOTO OKOJO cdepbl, cdepbl, BINUCAHHON B MHOTOIPAaHHUK WM TEJIO
BpaLlCHHUS.

[Inomaas MOBEPXHOCTH LUIUHIpA, KOHYyca, Ionaas chepbl U e€ dacTei.
[Togo6ue B mpoctpanctBe. OTHOMIEHHE OOBEMOB, IUIONMIAICH TOBEPXHOCTEH
nonoousix Quryp. IlpeoOpazoBanue mnomodusi, romoreTus. PemieHuwe 3amay Ha
IJIOCKOCTH € UCIIOIb30BAaHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB UM TEJ BPAILLCHUS: CEUYCHUS LUIMHIPA
(mapajuienbHO W TEPHEHIUKYJISIPHO OCH), CEUYEHHUs KoHyca (IapasulesibHbIe
OCHOBAHHUIO U MPOXOJAIINE Yepe3 BEPIIMHY), CEUEHUS 1Iapa, METO/IbI MOCTPOCHUS
CEUYEHUI: METOJ| CIJIEJIOB, METOJ BHYTPEHHETO MPOECKTUPOBAHUSA, METOJ MEPEHOCA
CEKYILEH IUIOCKOCTH.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektoper B mpoctpanctBe. Onepannu Haj BeKTOopamH. BekTopHoe
YMHOXKEHHE BEKTOpoB. (CBOICTBA BEKTOPHOrO yMHOXeHUA. I[IpsMoyronbHas
cUcTeMa KOOpAMHAT B mpocTpaHcTBe. KoopanHaTel BekTopa. PasznoxeHnne BeKTopa
no Oazucy. KoopJMHATHO-BEKTOPHBIM METOJI MpPHU PEIICHUH TE€OMETPUUECKUX
3aaad.

J{BUKeHHs B IPOCTPAHCTBE

JBrxenus: mpoctpancTBa. OtoOpakeHus. JIBUXKEHUS U PaBEHCTBO (UTYP.
OO6mue cBoicTBa JBWXKEHUW. Buapl ABWKEHHI: TapaulebHBIA IEpeHOC,
LEHTpaJbHas CHUMMETpUs, 3€pKajdbHas CHUMMETPHUS, MOBOPOT BOKPYT MPSIMOIl.
[TpeobpazoBanus nogodus. [Ipsamas u chepa Ditnepa.



IHNIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPUSI» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxnaHcKoe BOCIIMTAHHE:

c(hOpMHUPOBAHHOCTH IPAKIAHCKON MO3UIIMK 00YUaIOIIEerocs: Kak akTUBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHMCKOTO  00IIecTBa,  NPEACTABICHHUE O
MaTeMaTUYECKNX OCHOBaX (YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBIICHHM,
IpoLeayp TpakKIaHCKOro oOmecTBa (BBIOOPHI, OMPOCHI U JIPYroe), yMEHHUE
B3aUMOJICHCTBOBaTh C COLMAJIbHBIMU HWHCTUTYTAMHU B COOTBETCTBUM C HX
(GYHKIUAMY U Ha3HAYCHHUEM;

2) NIaTPHOTHYECKOE BOCTIUTAHNE:

c(hOpMUPOBAHHOCTh POCCUNCKOM T'pakTaHCKOW HIACHTUYHOCTH, YBAKCHUS K
MPOIIOMY M HACTOSIIEMY POCCHUUCKOM MaTEMAaTHKH, IIEHHOCTHOE OTHOIICHHUE K
JTOCTHKECHUAM POCCHMCKUX MAaTEMATUKOB U POCCUMCKONW MAaTEMaTHUYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE OTUX JIOCTIXKEHHM B JPYrMX HayKax, TEXHOJOTuAX, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOE BOCIINTAHHE:

OCO3HAHHME JYXOBHBIX LEHHOCTEH pPOCCUICKOro Hapoaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUSA, dTUYECKOTO IMOBEICHHS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTH)KCHUN HAyKH U JIEITEIbHOCTBIO YYEHOTO, OCO3HAHHE
JUYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUHUBOrO OyAYyLIEro;

4) 3cTeTHYEeCKOe BOCITUTAHME:

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIIOYAs JCTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7a4, PEHICHHUH, pacCyK/IEeHUNH, BOCIPUUMYHBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusnueckoe BocnuTaHHE:

c(hOpMUPOBAHHOCTh yMEHHUS NPUMEHATh MaTeMaTUYECKUE 3HAHUS B
MHTEpecax 3J0pOBOro U 6€30MacHOro o0pasa KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0pPOBBIO (30pOBOE THUTaHWE, COATAHCHPOBAHHBIN PEXHUM 3aHATHA H
OTIIbIXa, peryisipHas (u3udecKas aKTUBHOCTH), (PU3UUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHIATHUSX CIIOPTUBHO-03/J0POBUTEIILHON JIESITEIHHOCTBIO;

6) Tpy10BO€ BOCITUTAHME:

TOTOBHOCTh K TPYJy, OCO3HAHHME IIEHHOCTH TPYAOJIOOUs, HHTEpPEC K
pasnmuuHbiM  chepam  MPOdECCHOHANBHONW  JEATEIBbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPUJIOKEHUSIMH, YMEHHE COBEpPINATh OCO3HAHHBIA BBIOOD
Oynymiedt mpodeccud U peaau30BbIBaTh COOCTBEHHBIC JKW3HEHHBIE TIJIaHBI,

10



TOTOBHOCTh U CIIOCOOHOCTh K MaTeMaTH4ecKoMy OOpa3oBaHHUIO U

11



caM0O0Opa30BaHUIO Ha MPOTSHKEHHM BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY
YYaCTUIO B PEIICHUHU TPAKTUYECKUX 3a]1a4 MaTeMaTHUYeCKOM HApaBI€HHOCTH;

7) 3x0JI0THYeCcKOe BOCTIUTAHHE:

c(OPMHPOBAHHOCTh  DKOJIOTHUECKOW  KYJIbTYpPhl, TOHUMAHUE BIUSHUSA
COIMAIbHO-PKOHOMHYECKUX TMPOLIECCOB Ha COCTOSIHME MPUPOIHOM U COIMATBHON
Cpelbl, OCO3HAHUE TJI00AIBHOTO XapaKTepa IKOJOTUUECKUX MPOOJIeM, OpHUeHTAIUS
Ha TIPUMCHCHHE MaTeMaTHYEeCKUX 3HAHWUW I pEImICHUs 3aaad B 00JacTH
OKpYXalollle Cpe/bl, MUIAHUPOBAHUE TIOCTYNIKOB M OILIEHKH HX BO3MOKHBIX
MOCJIEJICTBUMN ISl OKPY>KarOIEH Cpeibl;

8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(hOPMHPOBAHHOCTh MHPOBO33PEHHsSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSl Haykh M  OOIIECTBEHHOW  MPaKTUKH, TMOHUMaHUE
MaTEMaTUYECKOM HayKd Kak cdepbl 4YeTOBEYECKOW IeATEIbHOCTH, JTaloOB €&
pa3BUTHS W 3HAYUMOCTH [UJISl PA3BUTHS ULUBWIM3ALWUH, OBJIAJCHUE S3BIKOM
MaTeMaTUKH W MaTEeMaTUYECKON KyJIbTypOoll KaK CpEICTBOM IIO3HAHUA MHPA,
TOTOBHOCTh OCYIIECTBIIATh IMPOCKTHYIO M MCCIEAOBATEIBCKYIO JIESITEIBHOCTh
WHJIUBUAYAJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eCTBUS

ba3oBble jornueckue AecTBMA:

BBISIBJISITh M XapaKTEpU30BATh CYIIECTBEHHbIE NMPU3HAKA MaTEMAaTHYECKUX
OOBEKTOB, TIOHSATUM, OTHOIIECHUW MEXKIYy TMOHATUAMH, (POPMYJIHUPOBATH
OTIpe/ICJICHUS] TIOHSATUM, YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAILINH,
OCHOBaHMs /7151 0000IIIEHNS U CPAaBHEHUS, KPUTEPUH TIPOBOJUMOTO aHAIIN3A;

BOCIIpUHUMATh,  (QopMylnupoBaTh HW  TPEoOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIBHBIE U OTPUIIATENIbHbIC, €IMHUYHBIE, YACTHBIE U 00IIIKE, YCIOBHBIC,

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3AaUMOCBSI3U U TIPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOJMIOJCHUSAX W YTBEPXKICHUSIX, MpeajiaraTb KPUTEPUU st
BBISIBJICHHS] 3aKOHOMEPHOCTEN U NPOTUBOPEY U,

JeJaTh BBIBOABI C KCIOJIb30BAHHEM 3aKOHOB JIOTHKH, JEIYKTHUBHBIX U
WHJIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEIIBHO JI0KA3aTEIbCTBA MATEMAaTUUECKUX YTBEPKICHUI
(TIpsiMbI€ U OT IPOTUBHOTO), BHICTPAUBATh APTYMEHTAIIHNIO, IPUBOJIUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYKJICHUS U BHIBOIBI,

BBIOMpATh CMOCOO pelieHus y4eOHOM 3amadyM (CpaBHUBATh HECKOJBKO
BApUAHTOB  pEIlICHMs, BBIOMpATh HamOoJiee  MOAXOASIMN C  y4E€TOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

12



Ba3oBble ucciienoBare/ibckue A1eMCTBUA:
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UCIIOJIB30BaTh BOMPOCHl KaK HCCIEIOBATEIIbCKUM HMHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BONPOCH,  (UKCHpPYIOUIME  MPOTUBOpeune,  mpodiemy,
yCTaHaBJIMBAaTh MCKOMOE U JaHHOE, (popMUpOBaTh TUIOTE3Y, apTyMEHTHUPOBATH
CBOIO IO3UIINI0, MHCHHE;

MPOBOJIUTH CAMOCTOSITENIbHO CIUIAHWPOBAHHBIM SKCIIEPUMEHT, UCCIIEI0BAHUE
110 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOTro 00bEeKTa, SBJICHHUS, ITpoliecca,
BBISIBIICHUIO 3aBUCUMOCTEH MEXIy 00bEKTaMHU, SIBJICHUSIMH, TIPOIECCAMU;

CaMOCTOATENFHO (OPMYIHPOBATh OOOOIIEHUS W BBIBOABI IO pe3yJbTaTaM
NPOBEIEHHOTO  HAONIONECHMS, HUCCJIEAOBAaHMS, OICHUBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTAaTOB, BEIBOJIOB U O00OIIIEHU;

MPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE Mpollecca, a TakKe BBIIBUTATh
MPEOJIOKEHUS O €70 PA3BUTHU B HOBBIX YCIIOBUSIX.

Pabora c ungopmanmeii:

BBISIBIISATH JeUIUTHI MHPOPMALIUU, JAaHHBIX, HEOOXOJUMBIX JUIs OTBETa Ha
BOIIPOC U JIJIs1 PELIECHUA 3aa4H;

BBIOMpATh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, AaHAJIM3UPOBATD,
CHUCTEMaTU3UPOBATh W HUHTEPIPETUPOBATH WH(POPMAIMIO PA3TUYHBIX BUIOB H
dbopm npeacTaBIeHuUS,

CTPYKTYpUpOBaTh MHGOPMAIIMIO, MPEACTABIATh €€ B pas3lIMyHBIX (popmax,
WUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATH HaJIEKHOCTD uHpopMau 1o CaMOCTOSATENIbHO
chopMyIMPOBaAaHHBIM KPUTEPUSIM.

KoMMyHHUKATHBHBIE YHHBEPCAJIbHbIE YUeOHbIe AeiicTBUS

OOmenne:

BOCIIPUHUMATh U (DOPMYJIMPOBATH CYKACHUS B COOTBETCTBUU C YCIOBUSIMU U
IeJasIMHA OOIICHUSA, SCHO, TOYHO, TPAMOTHO BBIpa)kaTh CBOIO TOUYKY 3pCHHUS B
YCTHBIX U MHUCBMEHHBIX TEKCTax, JaBaTh MOSICHEHUS MO XOAY PEIICHHUS 3aJayH,
KOMMEHTHUPOBAThH NMOJYUYCHHBIN pe3yJIbTar;

B X0Ji€ 0OCYXXJICHUS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXIa€MOW TEMBHI,
npoOJieMbl, pelIaeMoil 3ajady, BBICKA3bIBATh WJEH, HAalleJICHHbIE Ha TOMCK
pELIEHUsI, COIMOCTABIISITh CBOU CYXIEHUSI C CYXKICHUSMU JIPYTHX YYaCTHUKOB
nuanora, oOHapy>KUBaTh Pa3jIM4Me M CXOJCTBO TMO3UIIMNA, B KOPPEKTHOU ¢opme
dbopmMyIUpOBaThH pa3HOTIIACHS, CBOM BO3PAXKEHUSI,;

MPEACTABIATh PE3YJIbTAThl PELICHUs 3aJaud, IKCIIEPUMEHTA, UCCIICIOBAHMUS,
MIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHUS C YYE€TOM 3a1ad
MIPE3CHTAIUUA U OCOOEHHOCTEH ayUTOPHH.

PeryasiTuBHbIe yHUBeEpCAJIbHbIC YUeOHbIE 1eliCTBUS
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Camoopranusanus:
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COCTaBJISITh ILJIaH, aJITOPUTM PEILIEHUS 3a/1a4H, BHIOMPATh CIOCO0 pelIeHHs ¢
y4ETOM HMMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUHN C Y4ETOM HOBOM MH(POpPMAIIH.

CaMOKOHTPOJIb, JMOLMOHATbHBIN HHTE/VIEKT:

BJa/JE€Th  HAaBBIKAMU  [IO3HABAaTEIbHOM  pEQUIEKCMM KAk  OCO3HaHMs
COBEPILIAEMBIX JACUCTBUI U MBICIUTENBHBIX IPOLECCOB, UX PE3YyJIbTATOB, BIIAJIEThH
cnoco0aMy CaMONPOBEPKH, CAMOKOHTPOJISL NpoLecca W pe3yJbTara peleHUs
MaTEMaTUYECKON 3a4auH;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPH PELICHHUU 3aJa4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JaHHbIX,
HalJIEHHBIX OIIMOOK, BBISIBIEHHBIX TPYJHOCTEMH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTH)KEHUSI WIIA HEJIOCTHKEHUS PE3YJIBTATOB JIEATEIbHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eATEIbHOCTD:

NOHMUMATh M MCHOJb30BaTh MPEUMYIIECTBA KOMAaHIHON M WHIWBHYyaJIbHOU
paboThl MpH pEeHIeHUMH YYEOHBIX 3a]ay, [PUHAMATH LEJb COBMECTHOMN
NEeATEIbHOCTH, IJIAHUPOBATh OPraHU3alMI0 COBMECTHOW padOThl, paclpeiessTh
BUIbl pabOT, JOroBapuBaThCSA, OOCYXKIaTh MpOLECC U pe3yslbTaT padoThl,
000011aTh MHEHHUS HECKOJIBKUX JTIOACH;

y4acTBOBaTh B IPYNIOBBIX (popMax paboThl (0O0CykaeHus, OOMEH MHEHHUH,
«MO3TOBbIE€ IITYpPMbl» W UWHBIE), BBINOJHATH CBOK YacTb pabOThl U
KOOPJIMHUPOBAaTh CBOM JCHCTBUSA C JAPYTMMH YICHAaMH KOMaH[Ibl, OLICHUBAaTh
KayecTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPUsM, CHOPMYIUPOBAHHBIM
YYaCTHHUKAaMHU B3aUMOJCHCTBUS.

HPEIMETHBIE PE3YJIBTATDBI

K koniy 10 ki1acca oOy4Jaromnuiicss Hay4YuTCs:

e CBOOOJIHO OMNEPUPOBATH OCHOBHBIMH TIOHSTHUSIMHU CTEPEOMETPUU TMPHU
pelIeHnH 3aa4 U MPOBEICHUY MaTEMAaTUUYECKUX PACCyKICHUM;

e TMPUMEHATH AKCHUOMBI CTEPEOMETPUU U CIEACTBUSA U3 HUX MPHU PEIICHHUU
reOMETPUYECKHX 3a/1ay;

e KJaccU(PUIIMPOBATh B3aMMHOE PACIIOJIOKEHHUE MPSMBIX B MPOCTPAHCTRBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJHO ONEPHPOBATH TMOHSATHUSAMH, CBSI3aHHBIMA C yIJIaMd B
MPOCTPAHCTBE: MEXKIY MPSAMBIMH B MPOCTPAHCTBE, MEXKIY MPSAMOU U
IJIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATHUSIMH, CBI3aHHBIMU C MHOTOTPAaHHUKAMU,
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e CBOOOJHO pAacrmo3HAaBaThb OCHOBHBIC BHJbl MHOTOIPAaHHUKOB (IIpHU3Ma,
NUpaMuJa, NPSIMOYTOJIbHBINA apajuieenunes, Kyo);

e KiacCUUIUPOBATh  MHOTOTPAaHHUKH,  BBIOMpAas ~ OCHOBAaHUS  JJIs
KJaccu(ukanuu;

e CBOOOAHO ONEpUPOBATH MOHATUSMHU, CBA3AHHBIMU C  CEUCHHUEM
MHOTOTPaHHHUKOB IJIOCKOCTHIO;

e BBINOJHSATh napajuieIbHOE, LEHTPaIbHOE U OpPTOTOHAJILHOE
IPOEKTUPOBAHKUE (PUTYp HA IJIOCKOCTh, BBIIOJHATH W300pakeHUs! PUryp
Ha TUIOCKOCTH;

e CTPOUTh CEUYEHHUS MHOTOTPAHHUKOB Pa3IMYHBIMU METOJAMH, BBIIIOJHATH
(BBIHOCHBIE) IJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTY:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOIIAAM  IOBEPXHOCTEH  MHOTOTPaHHUKOB  (IIpU3Ma,
MMpaMKJia), TCOMETPUUECKUX TEJ C IPUMEHEHUEM (HOPMYIT;

e CBOOOJHO OMEPUPOBATH MOHATHAMHU: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTH CHUMMETPHUM, LEHTP, OCh M IUIOCKOCTb CUMMETPUU
duryps;

e CBOOOJHO ONEPUPOBATH IMOHATHUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJIHATH JICHCTBHSI HAJl BEKTOPAMU;

e pemiaTh 3aJaud Ha JI0Ka3aTEeJbCTBO MATEMAaTUYECKHX OTHOIIEHUN u
HaXOXKJEHUE TC€OMETPUUYECKUX BEJIMYMH, NPUMEHSSE HU3BECTHBIE METOJbI
IPU PEIIEHUH MAaTeMAaTHYECKUX 3a]1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e IPUMEHATH IPOCTEMIIME IPOTPAMMHBIE CPEICTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI ITPU PELIEHUU CTEPEOMETPUUECKUX 3a/1a4;

e WU3BJEKaTh, MNPeOOpPa3OBBIBATH M WHTEPHPETUPOBATH HH(POpPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, TMpEeACTaBICHHYIO Ha
4epTekax U pUCyHKax;

e IPUMEHATH IIOJYYCHHBIE 3HAaHHWS HA I[PAKTHKE: CpPaBHUBaTbh W
aHAJIM3UPOBAaTh PEAJbHBIE CUTYAllMH, MPUMEHSITh U3y4YCHHbIC MOHATHUS B
mpolecce IMOMCKa  pelIeHUusT MaTeMaThuuecku  CchOpMYIUPOBAHHOM
npo0sieMbl, MOJETUPOBATh peajbHbIE CHUTyallMM Ha SI3bIKE T'€OMETpUH,
UCCJIEN0BATh MMOCTPOEHHBIE MOJEIN C HCIOIb30BAHUEM I€OMETPUUYECKHX
NOHATUH M TEOopeM, ammapara aiareOpbl, pelaTh MPaKTUYECKUE 3a7ayH,
CBSI3aHHBIEC C HAXOXKJEHUEM I'€OMETPUUYECKUX BEJIMYHH;

e HMETh MPEJCTaBICHUS 00 OCHOBHBIX AdTamax pa3BUTUS T€OMETPUU Kak
COCTAaBHOM yacTu (GyHAaMEHTa pa3BUTHUS TEXHOJIOTUH.

K konmy 11 kiacca odyvaromuiics HayqYuTCs:
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CBOOOJHO OTEPUPOBATH TMOHATUSIMH, CBSI3aHHBIMUA C IUIHHAPUIECKOMH,
KOHUYECKOM U c(epuyeckod MOBEPXHOCTAMH, OOBICHATH CIOCOOBI
MOJIy4ECHUS;

OIEepUPOBaTh MOHATUAMHU, CBSI3aHHBIMU C TEJIaMH BPAIEHUS: IUIHHAPOM,
KOHYyCOM, c(hepoit u mapom;

pacmo3HaBaTh Tena BpamleHus (IWIMHAP, KOHyC, cdepa W ImIap) u
OOBSCHATH CIIOCOOBI TIOJTYYCHHUSI TEJT BPAIICHUS;

KJIacCU(UIIMPOBATH B3aUMHOE PACIIOJIOKEHUE CPEPHI U TIIOCKOCTH;
BBIYHCIIATh BEJIMYMUHBI AJIEMEHTOB MHOTOTPAHHUKOB M TEJ BpAICHUSA,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB U TeJl BpalllCHHUS,
TEOMETPUUYECKUX TEJ C TPUMEHEHUEM (HOPMYT;

CBOOO/IHO OINEpPUPOBATH MOHATUSMH, CBA3AHHBIMU C KOMOWHAIMSAMU Tell
BpallleHUsI 1 MHOTOTPAaHHUKOB: MHOTOTPAHHMK, BIOUCAHHBIA B cdepy H
OmMCaHHBIA 0KOJIO cdepsl, chepa, BOUCAHHAS] B MHOTOTPAHHUK WM TEJIO
BpAILICHHS;

BBIYHCIIATh COOTHOIICHHSI MEXIY TUIOMIAIIMHU TTOBEPXHOCTEN U 00bEMaMuU
ITOTO0OHBIX TEN;

n300paxarh u3ydyaeMble (DUTYpPHI, BBIOJHATH (BBIHOCHBIE) IIJIOCKUE
YepTEKU W3 PUCYHKOB NMPOCTHIX OOBEMHBIX (UTYpP: BHUJIl CBEPXY, COOKY,
CHU3Y, CTPOUTh CEUEHUS TEJl BPAILICHHUS;

U3BJICKaTh, WHTEPHPETUPOBATH M TMPEOOpPa30BBIBATH HH(OpMAIUIO O
MPOCTPAHCTBEHHBIX TIeOMETpUYecKuX (urypax, NpeACTaBICHHYIO Ha
yepTexax U pUCYHKax;

CBOOOJTHO OMIEPUPOBATH MOHSATUEM BEKTOP B MPOCTPAHCTRE;

BBITIOJIHATH OTIEPAIIMU HAJl BEKTOPAMU;

3aJ1aBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT;
pelaTth reoOMEeTpUYECKHUE 3a/la4yi Ha BBIYUCIICHUE YTJIOB MEXKYy MPSIMbIMU
U IUIOCKOCTSIMU, BBIYHMCIEHUE PACCTOSHHN OT TOYKH A0 IUIOCKOCTH, B
L[E€JIOM, Ha IPUMEHEHNE BEKTOPHO-KOOPIMHATHOTO METO/Ia MPU PEUICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSIMHU, CBS3aHHBIMH C JBI)KCHUEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JABUKCHUM;

BBITIOJTHATh M300paKEHUST MHOTOTPAHHUKOB W TEJI BpallleHUs MpH
MapajuIEIbHOM  MEPEHOCE, LEHTPAJIbHOM CUMMETPHUM, 3€PKaAIbHOMU
CUMMETPHH, TIPHU TTIOBOPOTE BOKPYT MPSAMOM, IPeoOpa30oBaHUs TI0100US;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TE€J BPAILICHUS: CEUYCHUS LUIUHIpA
(mapaJuienbHO U NEPHEHIUKYISPHO OCH), CEUYEHHUS KOHYca (MapaijieIbHbIe
OCHOBAHMIO U MPOXOAIINE YepPE3 BEPIIMHY), CEUCHHUS 111apa;
UCIIOJIb30BaTh METOJbl MOCTPOEHUSI CEUYECHMIl: METOJ CJEI0B, METO]
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYILEeN MIIOCKOCTH;
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JIOKa3bIBaTh FEOMETPUYECKHUE YTBEPKICHHUS;

IPUMEHATh T€OMETPUYECKHe (aKThl AJISl PELICHUS CTEPEOMETPUUECKUX
3a1a4, MNPEANOIararolIuX HECKOJIbKO IIaroB pEUICHUS, €CIU YCIOBUSA
IPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOU (opme;

pemiaTh 3aJadd Ha JI0Ka3aTEJIbCTBO MATEMaTHYECKMX OTHOLICHUM H
HAXO0XKJEHUE T€OMETPUUECKUX BEIINYNH;

IIPUMEHSTH NPOIPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHUKAIIUOHHBIE
CUCTEMBI IIPU PEIIECHUU CTEPEOMETPUUECKHX 3a/aY;

IPUMEHATh  IIOJIy4CHHBICE  3HAHMS  HA  IIPAKTHKE:  CPaBHUBATH,
aHAIM3UPOBAaTh U OLICHUBATH PEAJIBHBIE CUTYAIlUH, IPUMEHATh H3yUYEHHBIE
IIOHATHSI, TEOPEMBI, CBOWCTBA B MPOLECCE TOUCKA  PELICHMS
MaT€MaTUYeCKu  CPOPMYJIMPOBAHHOM  MPOOJEMBbI,  MOJEIHPOBATH
pealbHbIE CUTYyallud Ha S3BIKE T€OMETPHUM, HCCIEHOBATH IOCTPOCHHBIC
MOJEIN C HCIOJIb30BAHUEM TIE€OMETPUUYECKUX IIOHATUM U  TEOpEM,
anmapata ainreOppl, pelaTh MNPAKTUYECKUE 3aJauyM, CBA3aHHBIE C
HaxX0XJICHUEM F€OMETPUUYECKUX BEIIMYMH;

UMETh TPEJCTaBICHUS 00 OCHOBHBIX 3Talax pa3BUTHS T'€OMETPUU Kak
COCTAaBHOM YacTu (yHAaMEHTA pa3BUTHUS TEXHOJIOTUH.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

KosaunuyecrBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uu¢posBbie)
n/n NpOrpamMmbl Bcero Kontpoabneie | [pakrireckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypes:
1 BBenenue B crepeomeTputo 23 1
9 BsaumHoe pacronoxenue npsiMbix B 6 1
MIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U INIOCKOCTEN B 8
IIPOCTPAHCTBE
4 [lepnieHIUKYIAPHOCTD MPSMBIX U o5
IJIOCKOCTEHN B MPOCTPAHCTBE
5 VYriel B paccTosTHUA 16
MHororpanHuk# 7
BexTops! B ipocTpaHcTBE 12
8 HOBTOPGHI/IG, 000011IeHNEe U CUCTEMATHU3aIUS 5 9
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0
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11 KITACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
No 11/ HaumeHoBaHue pa3jiesioB U TeM Korrrpoasreie | Tpaxriseckue (undposbie)
NPOrpaMmblI Bcero o0pa3oBaTrejibHbIE
padoThI padoTshI pecypenr
1 AHaMTHYECKAsi TEOMETPHS 15 1
5 [ToBTOpEHHE, 06o6meH1:Ie u 15 1
CUCTEeMAaTH3alMsl 3HAaHHUHA
3 O06BEM MHOTOTpaHHHUKA 17
Tena BpameHus 24
5 [Tnomany moBEpXHOCTH U OOBEMBI 9 1
KPYTJBIX TET
6 JBrxeHus 5 1
5 [ToBTOpeHwMe, 06o6meHI/UIe u 17 2
CUCTEMAaTH3AIIHsI 3HAHHIA
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 8 0
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IHOYPOYHOE IIVTAHUPOBAHUME
10 KITACC

Kosan4yecrBo yacos DJIEKTPOHHbBIE

Ne Mara uugposbie
Tema ypoka KonrTpoabubie | IlpakTuueckue
n/n Bcero u3yyeHus | oOpa3oBaTejibHbIE

padoThI padoThI pecypenI

OcHOBHbIE NTpaBWJIa U300paKEHUS HA
1 PHUCYHKE IJIOCKOCTH, MapajlieIbHbIX 1
IPSIMBIX (OTPE3KOB), CEPEANHBI OTPE3Ka

[ToHsTHS CTEpEOMETPHH: TOYKA, IPsSIMasi,
MIJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE

2 MpaBujIa N300paKEHUs Ha PUCYHKE 1
TUTOCKOCTH, MapaJuICIbHBIX TPSIMBIX
(OTpe3KoB), cepelMHbI OTPe3Ka

[TonsTHA: epeceKaromuecs MIOCKOCTH,
3 nepeceKarommecs npsMast U MI0CKOCTh; 1
MOJTYyIIPOCTPAHCTBO

IlonsTus: MEpECCKAroImMreCs MmI0CKOCTH,
4 IepeceKaromumecs npsamasa 1 miI0CKOCTb, 1
MOJIYIIPOCTPAHCTBO

MHororpaHHuKH, H300paKeHne
5 MPOCTEHUIINX MTPOCTPAHCTBEHHBIX (UTYD, 1
HECYIIECTBYIOINUX 00HEKTOB

MHororpaHHUKH, U300paKeHne
6 MPOCTEHIINX MPOCTPAHCTBEHHBIX (QUTYD, 1
HECYIIECTBYIOIUX OOBEKTOB

7 AKCHOMBI CTEPEOMETPUH U TIEPBHIC 1
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CICACTBHA U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUHU U NIEPBBIE
cienctBus u3 HUX. CriocoOsbl 3a1aHus
MPSAMBIX U IJIOCKOCTEW B MPOCTPAHCTBE.
O603HaueHUs NPAMBIX U MIIOCKOCTEN

10

N300pakeHne ceueHni mupaMuabl, Kyoa u
MIPU3MBbI, KOTOPBIE IPOXOAT Uepe3 UX
peopa. M3o0pakeHne epecedcHHsI
IIOJIyYEHHBIX IUIOCKOCTEN. PackpamuBanue
IIOCTPOCHHBIX CEYEHUI Pa3HBIMU LIBETAMHU

11

N300pakeHne ceueHni mupaMuabl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOIAT Uepe3 UxX
pé6pa. N3o0pakeHue nepeceueHust
ITOJIyYEHHBIX IUIOCKOCTEN. PackpamuBanue
IIOCTPOCHHBIX CEYEHUI Pa3HBIMU LIBETAMHU

12

N300paxenune cedeHnit mupaMuibl, Kyoa u
IIPU3MBI, KOTOPBIE IIPOXOIAT Yepe3 Ux
pé6pa. N3o0paxkeHune nepeceueHust
MOJTyYeHHBIX IJI0CKOCcTel. PackpamBanue
IMOCTPOCHHBIX CeueHni Pa3HBIMU LIBETAMHA

13

N300paskeHne ceueHni mupaMubl, Kyoa u
MIPU3MBbI, KOTOPBIE TPOXOIAT Uepe3 uxX
pé6pa. N3o0pakeHune nepeceueHust
MTOJIyYEHHBIX IUIOCKOCTEN. PackpamuBanue
IIOCTPOECHHBIX CEYEHUI Pa3HBIMU LIBETAMU

14

Merton cieaoB AJisi IOCTPOCHUS CEYEHUM
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15

Merton cieaoB 1Jid MOCTPOCHUS CEYCHU M.

CaolicTBa nepeceyeHuid MpsiMbIX U
IIJIOCKOCTEN

16

Merton cnenoB uisi HOCTPOCHUS CEUCHHUI.

CaolicTBa niepece4eHui NpsIMbIX U
IIJIOCKOCTEN

17

[TocTpoenue cedeHuii B mupamuie, Kyoe
1o Tpém ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEU U 3aMKCh I1aroB
MIOCTPOEHUS

18

[TocTpoenue cedeHuii B mupamuie, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEU U 3aMHCh 111aroB
MMOCTPOEHUS

19

[TocTpoenue ceuenuit B mupamue, Kyoe
1o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alUCh L1aroB
IIOCTPOEHUS

20

[TocTpoenue ceueHuit B mupamue, Kyoe
1o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alIUCh 11aroB
ITOCTPOEHUS

21

[ToBTOpenue manumerpun: Teopema o
MPOIMOPIIMOHANBHBIX 0Tpe3kax. [logobue
TPEYTOJIBLHUKOB
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22

[ToBTOpenue nmnanumerpun: Teopema
Menenas. PacueTsl B ceueHUSIX HA
BBIHOCHBIX 4YepTexkax. Micropus pa3Butus
IJITAHUMETPUU U CTEPEOMETPUH

26




23

KonTponbHas padota "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHoOe pacnionoxeHue npsmbIx B
npoctpancTBe. CKpenmBarmuecs
npsivble. [Ipu3Haky CKpeIyBarOmuxcs
npsmbix. [lapannenbHble npsmMble B
MIPOCTPAHCTBE

25

Teopema o cymiecTBOBaHUU U
€IMHCTBEHHOCTH MPSIMOM MapajuieIbHON
JAHHOM NPSIMOU, MPOXOASILIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIS)KAIeH Ha JaHHOMN
npsiMoii. Jlemma o mepecedeHun
MapajuieIbHbIX MPSMBIX TIOCKOCTHIO

26

[TapanmnensHOCTB Tpex NpsAMbIX. Teopema o
TpEX MapajuieabHbIX IpAMbIX. Teopema o
CKPEIMBAIOIINXCS MPSMBIX

27

[TapannenpsHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA apaJIJIETLHOTO
npoexTupoBanusi. M300pakenne pa3Hbix
¢uryp B napajuiesbHON NPOEKIUU

28

[enTpansHas npoekuus. Yrou ¢
COHAIPABJICHHBIMA CTOPOHAMH. YTOJII
MEX1y MPSMBIMU

29

3aza4yM Ha 10Ka3aTeIbCTBO U
HCCIIEIOBAHNE, CBA3AHHBIE C
PaCIIOJIOKEHUEM IIPSIMBIX B IPOCTPAHCTBE

27




30

[TonsATHA: MapauIeIbHOCT IPSIMON U
IUIOCKOCTH B pocTpaHcTse. [Ipu3Hak

mapajlyiCcJIbHOCTHU HpHMOfI U IIJIOCKOCTH.

28




CaolicTBa napauienbHOCTH NPSIMOH U
TUIOCKOCTH

31

I'eomeTpuueckue 3ajauu Ha BBIYMCICHUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
[apajyIeNIbHOCTBIO MPSMBIX U INIOCKOCTEH
B IIPOCTPAHCTBE

32

[TocTpoenue ceueHust, MpOXOIAIIETO Yepe3
JAHHYIO TIPSIMYIO HA YEPTEKE U
MapaJyIEbHOIO IPYyrou npsimoit. Pacuér
OTHOIIICHUI

33

[TapannenpHast npoeKUHs, IPUMEHEHUE
JUIS IOCTPOCHUSI CEYCHHI KyOa U
napasienenumnena. CBoncTBa
napajuieJienumnesa u mpu3Mbl

34

[TapannensHble mnockocTy. IlpuszHakn
NapaJUIeIbHOCTH JBYX IUIOCKOCTEN

35

Teopema 0 mapaJuIeIbHOCTH U
€MHCTBEHHOCTH IIOCKOCTH, TPOXOIALLIEH
yepes TOUKY, He IPUHAIEKANTY0 JaHHOU
MJOCKOCTH M CJICJICTBHUS U3 HEeE

36

CaolicTBa napamienabHbIX INIOCKOCTEN: O
[apaJUIEIbHOCTH MPSMBIX IIEPECEUCHUS
IIpU [IEPECEUYEHUH [BYX ITapaLICIbHbBIX
IIJIOCKOCTEMN TpeThen
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37

CBoiicTBa mapayuieIbHbBIX TUIOCKOCTEH: 00
OTpe3Kax MapajiesIbHbIX MPSMBbIX,
3aKJIIOYEHHBIX MEXAY MapajuleIbHbIMU
IUIOCKOCTSIMH; O IIEPECEUEHUH NPSIMOH C
ABYMA MMapaJlJICJIbHBIMHA IIJIOCKOCTAMU
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38

[ToBropenue: Teopema Iludaropa na
IUIOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPUS
IIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA

40

CaoiicTBa Ky0a 1 IPSIMOYTOJIbHOT'O
napaJiesnenumnena

41

Brruucnenue niauH oTpe3KoB B KyOe U
MIPSAMOYTOJIbHOM IapajuieIeIUIIe e

42

[lepneHuKyISIPHOCTB IPSAMOM U
mockocTH. [IpusHak
NEPIEHIUKYJIIPHOCTU IPSIMON U
IJIOCKOCTH

43

[lepneHIUKYNIAPHOCTD MPSIMON U
mockocTy. [Ipusnak
MEPIEHIUKYISIPHOCTH IIPSIMOHN U
IJI0CKOCTH

44

Teopema o CyIlIeCTBOBAaHUH U
€AMHCTBEHHOCTH NMPAMOU, IPOXOIAILIEH
yepe3 TOUKY IPOCTPaHCTBA U
MEePIEHANKYIISIPHOMN K TIJIOCKOCTH

45

IInockoctu u NEPNCHAUKYIAPHBIC UM
IpsAMBIC B MHOT'OI'PpaHHUKAX

46

IInockoctu u NEPNCHAUKYIAPHBIC UM
IpsAMBIC B MHOT'OI'PpaHHUKAX

47

[lepneHuKymsp ¥ HAKJIOHHAS.
ITocTpoeHune nepneHanKyIIgpa U3 TOYKU Ha

MPSIMYIO

48

[lepnieHiuKymsip 1 HAKJIOHHAS.
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ITocTpoeHune nepneHauKyJIApa U3 TOYKU Ha
IPSIMYIO

Teopema o Tpéx nmeprneHIuKyIsIpax

49
(mpsimast 1 oOpaTHasi)

50 TeopeMa o TpEX MepreHIUKYIIpax
(npsimast u oOpaTHas)

51 Yron Mexay CKpeumBarOIUMUCS
HPSIMBIMU
[Tonck nmeprneHANKYISIPHBIX MPSIMBIX C

52 MTOMOUIBIO NEPIIEHIUKYIISAPHBIX
IIJIOCKOCTEN

53 OpTOroHaibHOE NPOECKTUPOBAHHE
[Toctpoenue ceuennii kyba, MpU3MBlI,

54 MPaBWJIbHON MUPaMUbI C TOMOLIBIO
OpPTOTOHAJILHOM MPOEKINH
[Toctpoenue ceuenunii kyoa, MpuU3Msl,

55 MIPABUIBLHON MUPaMUJBI C TOMOIIBIO
OpPTOTOHAJILHOMN MPOEKIINH
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEIBHO IIockocTu. Ilnockoctn
CUMMETpPUN B MHOTOTpaHHUKAX

57 [Tpu3HaK neprneHAuKYISPHOCTH IPIMON U
IJIOCKOCTH KakK CJIEJICTBUE CHUMMETPUU

58 [IpaBunbHBIE MHOTOTpaHHUKH. Pacuér
paccTOSHUM OT TOYKHU A0 TUNIOCKOCTH

59 [IpaBuibHBIE MHOTOTpAaHHUKHU. Pacuér

paCCTOHHI/Iﬁ OT TOYKH J0 IMNIIOCKOCTH

32




60

CriocoObl OIYCTUTH NEPIEHIUKYIISPHL:
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CUMMETPHUS, CABUT TOUYKHU IO
napajuieIbHON MPSAMO

61

CaBur no HenapauieIbHOW NpsiMOH,
M3MEHEHUE PACCTOSHUN

62

Konrponsnas padora "B3anmuoe
pacnoIoKeHHe NPSMBIX U IIIOCKOCTEH B
npocrpaHcrae”

63

[ToBTOpEHME: Yroa MEXAY NPIMBIMHA Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

64

IToBTOpEHue: yroa Mexay
CKPELIMBAIOIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

FCOMeTpI/I‘ICCKI/IC MCTOAbI BBIYUCICHUA
yriia MKy MpAMbBIMA B MHOT'OT'paHHUKAX

66

JIByrpansblii yron. CBONCTBO TMHEMHBIX
YIJI0B ABYTPAaHHOTO yria

67

[lepnenaukynspusle miockoctu. CBOMCTBA
B3aMMHO MEPIEeHIUKYISPHBIX TIOCKOCTEN

68

[Ipu3Hak nepneHauKyIsIpHOCTH
IIJIOCKOCTEM; TeOpeMa O MPSIMOU
[IepECEUYCHU IBYX IUIOCKOCTEN
MEPIEHIUKYIISIPHBIX TPEThEH IIIIOCKOCTH

69

[IpsimoyronbHBIN Mapanenenumnes; Kyo;
U3MEPEHMS], CBOMCTBA MPSIMOYTOJIBHOTO
napajuiesenumena

70

TeopeMa 0 quaroHanu MpsIMOYroJILHOTO
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napajjiejcnuicaa u CI€ACTBUC U3 Heé

71

CrepeoMeTpuuecKre 1 MPUKIaIHbIE
3aJlauM, CBA3aHHbBIC CO B3AUMHBIM
PacMoI0KEHUEM MPSMBIX U INIOCKOCTU

72

[loBTOpEHME: CKPELIUBAIOLIUECS MPSMBIE,
napajJiesIbHble INIOCKOCTH B CTaHAAPTHBIX
MHOTOTpaHHUKAX

73

[Tapa napasienbHbIX II0CKOCTEN Ha
CKPEIIMBAOIINXCS MPSMBIX, PACCTOSIHHE
MEXy CKPEIIUBAIOITUMUCS MPSIMBIMU B
MIPOCTBIX CUTYAIUSIX

74

Paccrosaue oT TOUKH J0 IINIOCKOCTH,
PacCTOAHUC OT HpHMOﬁ J0 IINIOCKOCTH

75

Beruncrnenne paccTossHUN MEXKIY
CKpELIMBAIOIIHUMHUCS NPSIMBIMHU C
ITOMOIIBIO MEPIIEHIUKYIAPHON IIIIOCKOCTH

76

TpéxrpaHHsblil yroi, HEpaBeHCTBA IS
TpexrpaHHbIX yrioB. Teopema [Iudaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB JIJIst
TPEXTPAHHOIO yIJia

77

DneMeHTHI chepuuecKoil TEOMETPUU:
reoJIe3M4ecKre JIMHUU Ha 3emMie

78

Kontponbras padota "Yriasl u
paccrosiHus"

79

Cucremaruzanus 3HaHUN "MHOTOrpaHHUK
1 €ro 2JEMEHTHI"

80

[MTupamupa. Bunel nupamua. [IpaBunbHas
nupamuaa
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[Ipusma. IIpssmast 1 HaAKJIOHHAS IPU3MBI.

81 1
[TpaBunpHas npu3ma

82 [Ipsmoit napamienenunes, 1
IPSIMOYTOJIBHBIN Napajiesienunes, Kyo

83 Brimykisie MHOrOorpanHuku. Teopema 1
Ditnepa
Beimykiieie MHOTOrpanHuKU. Teopema

84 Oiinepa. [IpaBuibHbIE U TOTYIPAaBUIBHbIC 1
MHOTOTPaHHHUKH

85 Kontponbnas pabora "MHororpaHHuKu" 1

86 [TonsiTHe BEKTOpa HA TIIOCKOCTH U B 1
POCTPaHCTBE

87 CymMa BEKTOpOB 1

88 Pa3nocTh BekTOpOB 1

89 [TpaBwiio mapaenenumeaa 1

90 YMHOKEHHE BEKTOpa Ha YHUCIIO 1
PaznoxeHue BekTopa 1o 6a3ucy Tpéx

91 BEKTOPOB, HE JIKAIIUX B OJHOMN 1
IJIOCKOCTH

92 CkansipHO€E IPOU3BEIEHUE 1

93 Brrauciienue yria Mexy BEKTOpaMH B 1
MIPOCTPAHCTBE

94 [Ipocreiimme 3a1a4u ¢ BEKTOPaMU 1

95 [Ipocreiimue 3agaun ¢ BEKTOpaMu 1

96 [Ipocreiimme 3a1a4u ¢ BEKTOPaMU 1

97 [Ipocreiime 3a1a4u ¢ BEKTOpaMu 1

98 O06o01ieHne U cucTeMaTH3alys 3HaHUH 1
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99 O06o00meHre U cucTeMaTH3alus 3SHaHUH 1
100 Hroroas koHTponbHAs paboTa 1
101 Hrorosas KOHTpoOJIbHAS paboTa 1
102 O06o00meHre U cucTeMaTU3alus 3SHaHUH 1

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

37




11 KITACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Hara uudposbie
Nenn/m | Tema ypoka Konrpoabubie | IlpakTuyeckue
Bcero u3ydyeHusi | o0pa3oBaTeJIbHbIEC
padoTshI padoTshI
pecypcsbl
1 [ToBTOpenue Tembl "KoopunaTel BeKTOpa 1
Ha IJIOCKOCTHU U B TPOCTpPaHCTBE"
9 [ToBTOpenue Temsl "CkanspHoe 1
MPOMU3BEJICHNE BEKTOPOB"
3 [ToBTOpeHue TeMbl "Boruucienue yria 1
MEXJ1y BEKTOpaMH B IIpocTpaHCTBe"
4 [ToBTOpeHue Temsl "YpaBHEHHE IPAMOI, 1
MPOXO/SIIEH yepe3 ABE TOUKH"
5 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
YPaBHEHHE TUIOCKOCTH B OTpE3Kax
5 YpaBHEHME MIIIOCKOCTH, HOPMAJIb, 1
ypaBHEHHUE TUIOCKOCTH B OTpE3Kax
7 BekropHoe npousseneHue 1
8 JIuneliHbIe HEpABEHCTBA, IMHENHOE 1
IpOrpaMMHUPOBaHKE
9 JIuneliHbIe HEpABEHCTBA, IMHEHHOE 1
IpOrpaMMHUPOBaHKE
10 AHaTMTHYECKHE METOBI pacuéra yria 1
MEXIY IPSIMBIMU B MHOTOI'PaHHHUKAX
1 AHaJIUTHYECKHE METO/IBI pacuéTa yria 1
MEXIY TUIOCKOCTSIMU B MHOTOT'PaHHHUKAX
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12

dopMmya pacCTOSHUSA OT TOYKH 10
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IIJIOCKOCTH B KOOpAWHATAX

Haxoxnenue paccTosiHUi OT TOUKH 10

13 MIJIOCKOCTH B KyOe

14 Haxoxxnenne paccTossHUI OT TOUKU 10
IUIOCKOCTH B MPaBUJILHON MUPaMUIE

15 KoHnTtponbHas pabora "AHaMTHYECKas
reoMerpust”

16 CedeHust MHOTOIPaHHHUKOB: CTaHapTHBIE
MHOTOTPaHHHUKH

17 CeueHust MHOTOTPAHHUKOB: METO/I CJIEJIOB
CedeHust MHOTOIPAaHHHUKOB: CTaHapTHBIE

18 IUIOCKOCTH, MePEeCceUeHUs MPSMBIX U
IIJIOCKOCTEN

19 [TapannenbHble MpsiMbIE U TNIOCKOCTHU:
napajelibHble CeUeHUS

20 [TapannensHbIe TPSIMBIE U MIIOCKOCTH:
pacu€T OTHOLIECHHI
[TapannenbHble MpsiMbIE U TNIOCKOCTHU:

21 YTIIbI MEXY CKPELMBAIOIUMUCS
TPSIMBIMHA
[lepneHnuKyIsIpHBIE IPSIMBIE U

29 IUIOCKOCTH: CTaHAAPTHBIE Mapbl
NEePIEHIUKYISPHBIX TNIOCKOCTEH U
MPSIMBIX, CHMMETPUU MHOTOTPAHHHUKOB
[lepneHauKymIsipHbIE IPSMBIC U

23 MJIOCKOCTH: TEOPEMA O TPEX

NEPIEHAUKYIIApax
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24

[IepnieHauKyIsApHBIEC IPSAMBIE U
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IIJIOCKOCTH: BBIYUCJIICHUSA OJINH B
MHOTI'OI'pPaHHHUKax

25

[ToBTOpCHME: MIOMIAIH
MHOTOYTOJTBHUKOB, (JOPMYJIBI JJIS
TJI0MIAIEH, COOOpaKEHUS MOA00US

26

[ToBTOpenue: miomanu
MHOTOYTOJILHUKOB, ()OPMYJIIBI 1151
TIonIaiel, cooOpaskeHus Mo 100us

27

[ToBTrOpenue: momanu
MHOI'OYTOJIbHUKOB, (POPMYJIbI JUIs
TIonIaiel, cooOpaskeHus o 100U

28

[Imomany cedyeHnii MHOTOIPaHHUKOB:
IUI0LIAa/IM TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEeHUS MO00US

29

[Tnomaau cedeHniit MHOTOTPaHHUKOB:
TUIOMIA/IM TOBEPXHOCTEH, pa3pe3anHus Ha
YacTH, COOOpaKEeHUS MO00Us

30

KonTponsnas padota "[loBTopenue:
MHOTOTPaHHHUKH, CCUCHHS
MHOTOTPaHHHUKOB"

31

O6BéM Tena. O6beM NPSIMOYTOJIBHOTO
napaJuleenumneaa

32

3anmaun 00 yIBOEHUH Ky0a, 0 KBagparype
Ky0a; O TPUCEKIINH yIJia

33

CrepeoMeTpuueckre 3a7auu, CBsI3aHHbIE C

00BEMOM MPSIMOYTOIIBHOTO
napaenenunesa

34

[Ipuknagabie 3a1a9u, CBI3aHHBIC C

42




BBIUMCIICHHEM 00BEMA MPSMOYTOJIBHOTO

napasuiesenumnena

35 O0BEM NPSAMON TPU3MBI

36 CrepeoMeTpHruecKre 3aa9u, CBI3aHHBIC C
BbIUKCJICHHEM 00BEMOB MPSMOI TPU3MBI

37 [Tpuxnanueie 3a1a4u, CBSI3aHHBIE C
00BEMOM IPSIMON MTPU3MBI
Boruncnenue 06bEMOB TeJ € TOMOIIIBIO

38 onpeaenénHoro uarerpaia. Oopém
HAKJIOHHOM NPU3MBI
Boruncnenue 06bEMOB Tell C TOMOIIBIO

39 onpeaenéHHoro unrerpaita. O0bpém
MU PAMHU/TBI

40 ®opmyna o6béma nupamuabl. OTHOIIEHKE
00BeMOB UpaMu ¢ OOLIUM YTIIOM

41 ®opmyna o6béma nupamuabl. OTHOIIEHKE
00BEMOB MUPaAMUJ ¢ OOIIUM YTIIOM

0 0

42 CrepeoMeTpHuecKue 3aa4u, CBSI3aHHBIE C
00BEMaMH HAKJIIOHHOW MPU3MBI

43 CrepeoMeTpHruecKre 3aa9H, CBI3aHHBIC C
00BbEMaMH TTUPAMHUTBI
[Tpuknagaeie 3amaun mo Teme "OO0bEMBI

44 Ten", CBI3aHHBIE C 00HEMOM HAKJIOHHOM
TIPU3MBI

45 [Ipuknanueie 3anaun mo Teme "OO0bEMBI

Ten", CBSI3aHHBIE C 00bEMOM MTUPAMU/IBI
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46

[Tpumenenne 06bEMOB. Beruncnenue
paccTosHUA 0 IUIOCKOCTH
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KonTponpHas padota "O0béM

47 |
MHOTOTpaHHHKA
[unuHapuyeckas MOBEPXHOCTb,

48 00pa3yromue HUJINHIPUIECKOM
MOBEPXHOCTHU

49 unuaap. [Ipsamoi KpyroBoi HUIMHAD.
[Tnomank MOBEPXHOCTHU IIMIIMHIPA

50 Konnueckast moBepxHOCTh, 00pa3yrolue
KOHHUYECKOU noBepxHOocTU. KoHyc

51 CeueHue KOHYca IJIOCKOCTBIO,
napajuieIbHON MITOCKOCTH OCHOBAHUS

59 VYceuénnslii konyc. M306paxenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomane 60KOBOI MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTH KOHYyCA

54 [Tomane 60KOBOI MOBEPXHOCTH U
MOJIHOM MTOBEPXHOCTU KOHYCA
CrepeomeTpHruecKue 3a1auu Ha

55 JI0OKa3aTelIbCTBO U BBIUNCIICHUE,
MOCTPOEHUEM CEUEHUH IIMIMH/IPA, KOHYCa
CrepeomMeTpuYeCKHE 3a/1a41 HA

56 JI0OKa3aTelIbCTBO U BBIUMCIICHUE,
MOCTPOEHUEM CEUEHUH IIMIIMH/IPA, KOHYyCa

57 [Ipuknagubie 3a1a4u, CBSI3aHHBIE C
UUATUHAPOM

58 [Tpuxnanueie 3a1a4u, CBSI3aHHBIE C

OUIMHIPOM
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59

Cdepa u map
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60

[Tepeceuenue chepsl u 1mapa ¢
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTHI0. By n n3o0pakenue mapa

61

[Tepeceuenue chepsl u mapa c
riockocThio. Kacanue mapa u chepbl
IUIOCKOCTHIO. By n n3o0pakenue mapa

62

Ypasaenue chepsl. [Lmomans chepst u eé
yacreu

63

Cummerpus chepsl u mapa

64

CrepeoMeTpHyecKHe 3a7auu Ha
JI0Ka3aTeIbCTBO M BBIYMCIICHUE,
CBSI3aHHBIC CO CepPOH U IIAPOM,
MOCTPOCHUEM MX CEYCHUH TIOCKOCTHIO

65

CrepeomeTpuyeckre 3agadd Ha
JI0Ka3aTeIbCTBO U BBIYHCIICHHE,
CBsI3aHHBIE cO cepoii 1 mapom,
MOCTPOCHHEM HX CEUCHHH TIIOCKOCTHIO

66

[IpukitagHble 3a1a4, CBA3aHHBIE CO
chepoit u mapom

67

[ToBTOpEHME: OKPYKHOCTH Ha TNIOCKOCTH,
BBIYHCIICHUS B OKPYKHOCTH, CTaH/IapTHBIE
mogoous

68

Paznmunabie KOMOMHAIIMY TEN BpallleHUs U
MHOTOTPaHHUKOB

69

3agaun no Teme "Tena U MOBEPXHOCTH
BpanieHus"

70

3anaun 1o TeMe "Tena ¥ NOBEPXHOCTU
BpaiueHus"
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71

KonTponbnas padora "Tena u
MOBEPXHOCTH BpalieHus"

72

O06BéM mmHapa. Teopema 00 00BEME
IPSIMOTO IWIHHIPA

73

Brruncnenue 00bEMOB Tell C TOMOIIBIO
onpenenéHHoro uaterpaiga. Oobém
KOHYCa

74

TTnomanu 00KOBOI U MOJIHOMU
MOBEPXHOCTH KOHYCa

75

CrepeomeTpuyuecKkue 3aauu, CBSI3aHHbIE C
BBIUMCJIEHHEM 00bEMOB LIMIMHIPA,
KOHYyca

76

[Tpuknanueie 3agaun no reme "OO0bEMBI U
TJIOIIAU TTIOBEPXHOCTEHN Te"

77

O0BEM 11apa u MapoBOTO CEKTOPA.
Teopema 06 00bEme mapa. [Lnomans
cheprl. CTepeoMeTpudecKue 3a/1a4u,
CBSI3aHHBIE C BEIUMCICHHEM 00BEMOB
rapa, ImapoBOro CETMEHTA U IIapOBOTO
CEeKTopa

78

[Tpuknagaeie 3agaun 1o Teme "OO0BEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM 1I1apa u
miomaaso cepbl. COOTHOMIEHUS MEXKITY
TJIOMIA MU TTIOBEPXHOCTEN U 00BbEMaMH
MMOJOOHBIX TEN

79

[TonoOHBIE TENa B MPOCTPAHCTBE.
N3menenne 06bEMa mpu o 100uu.
CrepeoMeTpHUECKHE 3a]1auH, CBS3aHHBIC C
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BBIYUCIICHHEM 00BEMOB TEJ U TUIOIAACH
MOBEPXHOCTEN

80

Kontponbnas padorta "[lnomann
MOBEPXHOCTH ¥ 00BEMBI KPYTIIBIX TET"

81

JIBuxxenus npoctpancTBa. OToOpaxeHuUs.
J{BmxeHus u paBeHCTBO (puryp. O6mme
CBOICTBa JBUKCHUI

82

Buapl nBukeHMit: napamiebHbII
MIePEHOC, IEHTpaJIbHAsi CHMMETPHUS,
3epKaJIbHasi CHMMETPHS, HOBOPOT BOKPYT
PAMOM

83

[IpeobpazoBanus nomodus. [Ipsmas u
cdepa Diinepa

84

FGOMeTpI/ILICCKI/Ie 3aia4u Ha IIPUMCHCHUC
JABUXXCHUA

85

Kontponbnas padota "BekTopbl B
npocTpaHcTae”

86

Ob6o6maromee nosropenue 11 nousaruii n
MeTo0B Kypca reomeTtpun 10-11
KJIaCCOB, CHCTeMAaTH3aIlNs 3HAHWI1:
"[TapamienbHOCTh NPSIMBIX U INIOCKOCTEN
B IIpOCTpaHcTBE"

87

Ob6o6maromee nosropenue 11 nousaruii u
MeTo10B Kypca reomeTtpun 10-11
KJIaCCOB, CHCTEMAaTH3aIlNs 3HAHUIA:
"BekTopsl B ipocTpaHcTBE"

88

Ob6o6maromee nosropenue 11 nousaruii n
MeTO0B Kypca reomerpun 10-11
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KJIACCOB, CHCTEMAaTHU3aIlNs 3HAHWI:
"BekTopsbl B npocTpaHcTse"

89

O6o6matomee noropenue 11 nmousTuii n
MeTOJI0B Kypca reomerpuu 10-11
KJIACCOB, CHCTEMATH3aI1s 3HAHUMN:
"O0beM MHOrorpaHHuka"

90

Ob6o6maromee nmosropenue 11 nonsaruii n
MeTO0/10B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIlNs 3HAHWI:
"O0beM MHOTOTpaHHHKA"

91

Ob6o6maromee nmosropenue 11 nonsaruii n
MeTOJI0B Kypca reometrpuu 10-11
KJIACCOB, CUCTeMAaTH3aIlisl 3HAHUIL:
"TTnommany moBepXHOCTU U OOBEMBI
KpyIJbIX Ten"

92

O6o06matomiee noropenne 11 nousTuii u
MeTo0B Kypca reomeTtpun 10-11
KJIACCOB, CUCTEMAaTH3alMsl 3HAHUI:
"Tlnomaan NoBepXHOCTU U 00BEMBI
KpyTIJbIX Ten"

93

HtoroBast KOHTpoJbHAs paboTa

94

HtoroBast KOHTpoJbHAs paboTa

95

[ToBTOpenue, 06001ICHNE 1
cUCTeMaTH3aIusg 3HaHUH

96

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTUU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT Ui
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97

Hcropust pa3BUTHS CTEPEOMETPUN KaK
HayKH U €€ poJib B pa3BUTUU
COBPEMEHHBIX HHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

98

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HayKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

99

Hcropus pa3BUTHSA CTEPEOMETPUH KaK
HAyKU U €€ pojlb B pa3BUTUU
COBPEMEHHBIX UHXKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOIMH

100

Hcropus pa3BUTUSA CTEPEOMETPUH KaK
HAyKU U €€ poilb B pa3BUTHU
COBPEMEHHBIX UHXKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101

Hcropust pazBUTHS CTEPEOMETPUH KaK
HAYKHU U €€ POJIb B Pa3BUTHHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUN

102

Uctopus pa3BUTHS CTEPEOMETPUU KaK
HAYKHU U €€ POJIb B Pa3BUTHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUN

OBHIEE KOJIMYECTBO HACOB I1IO
I[TPOTPAMME

102
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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