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HOACHUTEJIBHASA 3AIINCKA

I'eomerpuss siBisieTcs OJHUM M3 0a30BBIX KYpCOB Ha YPOBHE CPEIHETO
oOwero oOpa3zoBaHus, TaK Kak 00ecreuynBaeT BO3MOKHOCTh U3YUEHHS JUCUUIUINH
€CTECTBEHHO-HAYYHOM HANPABICHHOCTH M IPEAMETOB TI'yMaHUTapHOIO LMUKIJIA.
[Tockonbky  JOoruyeckoe  MbllUieHHe,  (GOopMUpYyeMOe  IpU  HU3YYEHHH
00y4aronMMuUcs MOHATUHHBIX OCHOB I'€OMETPHH, MPHU J0KA3aTEIbCTBE TEOPEM U
IIOCTPOCHUM LIETIOYKH JIOTUYECKUX YTBEPKICHHUM IPU PELICHUH IE€OMETPUYECKUX
3a1a4, YMEHME BBIABUIaTb M OINPOBEPrarb THUIIOTE3Bl HEIOCPEICTBEHHO
UCIIOJB3YIOTCS IIPU PEIICHUM 331a4 €CTECTBEHHO-HAy4YHOr'O IMKJIA, B YaCTHOCTHU
du3nyuecKux 3aaau.

Lenp ocBoeHus mporpamMmbl yueOHOro Kypca «l'eomeTpus» Ha yriyOaéHHOM
YPOBHE — pa3BUTHE WHAMBUIYAIbHBIX CIIOCOOHOCTEH oOOydarolmmxcs Ipu
W3YYCHUH TE€OMETPHH, KaK COCTAaBJISIONICH IpeaMeTHor oOmactu «MaTeMaTuka u
uHpopMaTUKa»  uepe3  obecreueHue  BO3MOXKHOCTH  NIPUOOpETeHHs U
UCIIOJIb30BaHUsl Oojee TINyOOKMX T'€OMETPUYECKUX 3HAHUW U JCHCTBUH,
cHeu(pUYHbIX T€OMETPUN, U HEOOXOAUMBIX JUIsl YCHEIHOTO NPo(ecCHOHAIBHOTIO
o0Opa3oBaHMsl, CBSI3aHHOTO C UCMOJIb30BAHUEM MATEMAaTUKU.

[IpuopuTeTHBIMU 3aJadyaMy Kypca TE€OMETPUM Ha YIIyOJEHHOM YpOBHE,
PACHIMPSIIONIMMU U YCUITMBAIOIUMHU KypC 0a30BOTO YPOBHS, SBJISIOTCS:

pacuIMpeHne MPEACTABICHUS O TEOMETPUN KaK YaCTH MUPOBOW KYJIBTYpbI U
(dopMupoBaHrE OCO3HAHUS B3aMMOCBSI3H T€OMETPUH C OKPY>KAIOIITIM MUPOM;

(opMHUpOBaHHE MPEICTABIEHUS O IMPOCTPAHCTBEHHbIX (UIypax Kak o
BOKHEHIINX MAaTEMATHYECKUX MOJEIAX, IO3BOJIIOIIMX ONMCHIBATH U H3Yy4aTh
pa3HbIE ABJICHHS OKPYXKAIOLIEr0 MUPA, 3HAHUE MOHITHIHOIO anmnapara 1o pasaeiy
«CrepeoMeTpus» y4eOHOr0O Kypca T€OMETPUH;

dbopMHUpOBaHHE ~ yMEHMS  BJIAJ€Th  OCHOBHBIMM  TMOHSATUAMHU O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMHM CBONCTBaMH, 3HaHHE TEOPEM,
GopMyl UM yMeHHE MX NPUMEHSATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOJIUTh
HECTaHJIAPTHBIE CIIOCOOBI PEIICHNUS 3a/1a4;

(dopMHUpOBaHKE YMEHHS PAaCllO3HABATH HA YEPTEkKaAX, MOJACISIX U B pEalbHOM
MUPE MHOIOIPAaHHMKM M Tela BpalleHUs, KOHCTPYMPOBAaTb TI'€OMETPUYECKHE
MOJEIIH;

(dopmMupoBaHre MOHMMAHUS BO3MOXKHOCTH aKCHOMATHUYECKOTO MOCTPOCHUS
MaTEMaTUYECKUX TEOpuil, POPMUPOBAHHE TMOHMMAaHUS POJM AKCMOMATHUKHU TMPH
IIPOBEJICHUM PACCYKICHUH;

(¢opMupoBaHHe yYMEHHUs BIaJE€Th METOJAMHU JIOKa3aTeIbCTB M aJTOPUTMOB
pElIEHUs, YMEHUS WX IPUMEHSATh, NMPOBOJAUTH JI0KA3aTEIIbHBIE PACCYKICHHS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a/1a4 U 33Ja4 C IPAKTUUYECKUM COAEPKAHUEM,



dbopMupoBaHUE TPEACTABICHUS O HEOOXOAMMOCTH  JIOKA3aTEIbCTB  MPHU
000CHOBAaHNY MAaTeMAaTHYECKUX YTBEPKICHUHN M PO aKCHOMATHUKU B TIPOBEICHUN
JIEAYKTUBHBIX PacCyKIECHU;

pa3BUTHE M COBEPIICHCTBOBAHME MHTEIUICKTYaIbHBIX M  TBOPUYECKHX
CIIOCOOHOCTEH 00yYaronuuxcs, MO3HABATEIbHON aKTUBHOCTH, MCCIIEI0BATEIbCKUX
YMEHUH, KpUTUIHOCTH MBIIIICHUS, HHTEpeca K U3yICHUIO TEOMETPHUH;

dbopMupoBaHre (PYHKIIMOHATILHOH TPAMOTHOCTH, PEICBAHTHON T€OMETPHH:
YMEHUSI PAClO3HABATh IMPOSBICHUS TE€OMETPUUYECKUX TOHSATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX KHU3HCHHBIX CUTYyaIlUsSX W MPH HU3YyUYEHUU JAPYTHUX
y4eOHBbIX IPEIMETOB, MPOSBICHUA 3aBUCUMOCTE W  3aKOHOMEPHOCTEM,
MOJICTMPOBAHUSl PEATbHBIX CHUTYallMii, UCCJIEIOBAHUSI TMOCTPOEHHBIX MOJIETEH,
WHTEPIPETALNU MTOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJIEpPKAaTEIbHBIMU JIMHUSAMH y4eOHOTO Kypca «['eomerpus» B
10-11 «xmaccax sBustoTcsi:  «lIpsMble W TUIOCKOCTH B MPOCTPAHCTBEY,
«MHuororpannukn», «Tema Bpamenus», «Bekrtoppl u  KoopAMHATHI B
IPOCTPAHCTBE», «JIBUIKEHUS B IPOCTPAHCTBEY.

ChopmynupoBanHoe Bo DPI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSAMIY», PEJICBAaHTHBIMU T€OMETPUHM Ha YTIyOJIEHHOM ypOBHE OOYyYCHHUS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIepKaTeJIbHBIM JIMHUSIM Y4eOHOTO Kypca, a
dbopMuUpOoBaHUE  JIOTMYECKUX yMEHHH  pacmpeiensercs He  TOJBKO IO
coJiepKaTelIbHbIM JTUHUSAM, HO U 10 rojgaM oOyuenus. ConepkaHue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yiibTaram ocBoeHus denepanbHoit paboueit
IpPOrpaMMbl, pacHpeneNEéHHbIM MO TojgaM OOy4YeHHSs, CTPYKTYPHUPOBAHO TaKUM
o0pa3zoM, 4TOOBI KO BCEM OCHOBHBIM, TPUHIIUITHAIBHBIM BOIIPOCAM O0yYarOIIHUECs
oOpalanuch HEOAHOKPATHO. OTO  TO3BOJIIET OpPraHu30BaTh  OBJIAJCHUE
r€OMETPUYECKUMH TIOHATHSIMH ¥ HaBBIKAMH ITOCJIEIOBATEIIEHO M TIOCTYIIATEIBHO, C
cOOJII0/ICHUEM TIPUHIIUIIA TPEEMCTBEHHOCTH, & HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY TE€OMETPHUYECKUX MPEICTABICHUN O0YUYaIOIUXCs, PACIIUPSS U YTITyOJIsist
e€, o0pa3ys MPOYHBIC MHOXXECTBEHHBIC CBSI3H.

[lepexo k U3yUYEHHUIO FTEOMETPUU HA YTIyOJIEHHOM YPOBHE TTO3BOJISIET:

co3gaTh  ycioBus ang  auddepeHnmanuy  oOy4eHHs,  MOCTPOCHHS
WHIUBUIYAIbHBIX  00pa30BaTEIbHBIX MpOrpaMM, OOECIeUnuTh YIIyOJIEHHOE
U3Y4YEHHE T€OMETPHUH KaK COCTaBJstolIel yueOHoro npeamera «MaTemaTukay;

MOJATOTOBUTH OOYYaIOIIUXCA K TMPOJOHKCHUIO H3YYEHUST MaTEMaTUKH C
y4€ToM BBIOOpa Oyaymied mpodeccuu, obOecrneurBas IMPEEMCTBEHHOCTb MEXTY
001mKM ¥ TPOPEeCCHOHATIEHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHoro kypca «['eomerpusi» Ha yriayOJ€HHOM YpOBHE
otBoauTcs 204 yaca: B 10 kiracce — 102 gaca (3 gyaca B Henento), B 11 kimacce — 102
yaca (3 Jaca B HEZIEINI0).



COJEPXKXAHME OBYUYEHUA
10 KJIACC

IIpsiMmble M MVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbBIE  TIOHATHS  CTepeoMeTpuu. Touka, mpsiMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMaTHYECKOM TIOCTPOCHHHU CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPHUH U CIIEACTBUS U3 HUX.

B3anmHoe pacnosiokeHrne MNpsMBIX B IIPOCTPAHCTBE: IEPECEKAIOIIMECH,
napajulelIbHble M CKpeluBaromuecs npsmele. [IpU3Hakum CKpemmBarOmuMxcs
npsAMbIX. [lapamnenbHOCTh MPSAMBIX U INIOCKOCTEW B MIPOCTPAHCTBE: NapaJUIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, MAPAUIEIBHOCTD TPEX MPSAMBIX, IAPAIIIEIBHOCTD IPSMOU
U 1iockoct. [lapannenbHoe M LEHTpalbHOE MPOEKTUPOBAHUE, H300pakeHHe
¢uryp. OcCHOBHBIE CBOHCTBa MapauIeIbHOIO MNPOEeKTHUpoBaHUs. HM300pakeHue
buryp B nmapajuiesibHOW MPOEKUHUU. YTJbl C COHAMPABIEHHBIMU CTOPOHAMH, YIOJ
MEXy IpsMBIMU B mpocTpaHcTBe. [lapamienbHOCTh INIOCKOCTEN: MapaljieIbHbIE
IUIOCKOCTH, CBOKMCTBA MapaJuIeIbHbIX IJIOCKOCTEM. IIpocreiimmue
OPOCTPAHCTBEHHbIE (QUIYyphl Ha IJIOCKOCTH: TETpaj’Ap, MapajuleNenume],
IMOCTPOEHUE CEUCHUU.

IleprieHAMKYIAPHOCTD IPSMOM U IUIOCKOCTH: IEPIECHIAUKYIISPHBIEC NPSIMbBIC B
IPOCTPAHCTBE, NPSAMBIE NAPALICIbHBIE W IIEPIEHAMKYISPHBIE K IUIOCKOCTH,
IPU3HAK NEPHEHAUKYISIPHOCTH TMPSAMOM M IUIOCKOCTH, TEOpemMa O IpsSMOU
IIEPIIEHAUKYJISIPHON IIJIOCKOCTH. OpTroroHaneHOE IIPOEKTUPOBAHUE.
IleprieHIMKYISAp U HAKJIIOHHBIE: PACCTOSHUE OT TOYKH 110 IJIOCKOCTH, PACCTOSIHUE
OT HpsAMOM 10  IUIOCKOCTH,  HOPOEKUUs  (QUIyppl HA  IUIOCKOCTb.
[leprieHIMKYISAPHOCTh  IUIOCKOCTEH: NPHU3HAK IEPHEHAUKYJSIPHOCTH — JIBYX
IIOCKOCTEN. TeopemMa 0 TpEX NEPIEHAUKYIAPAX.

VYrael B NPOCTPAHCTBE: YroJl MEXAY IPSAMOU U IIJIOCKOCTBIO, JBYTPAHHBIN
yTOJI, JUHEWHBIA YIOJI ABYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAaHHBIE YIJIBL
CBoicTBa IUIOCKUX YIJOB MHOrorpaHHoro yrija. CBoWCTBa IUIOCKMX U
JIBYTPAaHHBIX YIJIOB TPEXTPAHHOrO yrja. TeopemMbl KOCHHYCOB U CHHYCOB JJIs
TPEXTPAHHOIO yIJIA.

MHororpaHHuKH

Buapl MHOrorpaHHukKoOB, pa3BEépTKa MHOrorpaHHuka. llpusma: n-yronpHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAs PU3Mbl, OOKOBas U MOJHAsI TOBEPXHOCTh NMPU3MBI.
[Tapamtenenurien, nOpPsSMOYTOJBHBIA — NapajulelENUNe]] ©W  €ro  CBOUCTBA.
Kparyaiimie mnyTd Ha TOBEPXHOCTM MHororpaHHuka. Teopema Oiinepa.
[IpoctpancTtBennass Teopema Iludaropa. Ilupamupa: n-yronbHas mnupamMuja,
npaBuibHas W yceu€HHas mnupamuabl. CBoiicTBa pébep M OOKOBBIX TpaHei
PaBWJIBHOW mnupamubl. lIpaBHibHBIE MHOTOIpDAHHUKH: IIPAaBWJIBHAS IpU3Ma U



npaBWJIbHAs TNHUpPaMHA, MpPaBUIbHASA TPEYrojibHash MUpaMHUIa U TPaBUIIbHBIN
TeTpa’ap, KyO. IlpencraBneHue o nNpaBUIBHBIX MHOTIOIPAHHHMKAX: OKTa’p,
JOAECKAdIP U UKOCADIP.

Boluucnenue 9JeMEHTOB MHOTOTPAaHHUKOB: pEOpa, JMaroHalv, YIJIbL.
[Tnomans OOKOBOW TMOBEPXHOCTH U TMOJHOW IMOBEPXHOCTH TMIPSMON TPHU3MBI,
IJIOLAJb OCHOBAaHMM, TeopemMa O OOKOBOM NOBEPXHOCTH NPSIMOW MPU3MBIL.
[Inomans OOKOBOW MOBEPXHOCTH W TOBEPXHOCTH MPABUIBHOM MUpaMUIbL,
TeopeMa O IUIOIIAAN YCEYEHHON TMPaMUIBI.

CumMeTpust B  TIPOCTPAHCTBE. JIEMEHTHl CHUMMETPUU  MOPABUIBHBIX
MHOTOTPpaHHUKOB. CHUMMETpHUSIT B TIIPAaBUJIBHOM MHOTOTPAHHHUKE: CHMMETPUS
napajuielienunesa, CUMMETPUS MPABWIbHBIX NPHU3M, CUMMETpPUsS NPaBUIBbHOU
MAPaAMHU/IBIL.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

[loHATHA: BEKTOpP B HIPOCTPAHCTBE, HYJEBOW BEKTOpP, JJIMHA HEHYJIEBOTO
BEKTOpPA, BEKTOpPbl KOJUIMHEApPHbIE, COHANpPAaBJIEHHBIE W MPOTUBOIIOIOKHO
HaIpaBJICHHbIE BEKTOPbI. PABEHCTBO BEKTOPOB. [I€HCTBUS ¢ BEKTOpaMU: CIOKEHUE
Y BBIUMTAHHE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
yucio. CBOMCTBA CHOKEHUS BEKTOpOB. CBOKCTBA YMHOKEHUSI BEKTOpPA HA YHCIIO.
[TonsTE KOMILIaHApHBIE BEKTOpHI. [IpU3HAK KOMILJIAHAPHOCTU TPEX BEKTOPOB.
IIpaBuno mnapamnenenumnena. Teopema O pas3lIoKEHUHM BEKTOpA MO TPEM
HEKOMIUIaHApHBIM  BekTopaMm. [IpsmoyrompHas  cuctemMa  KOOpAMHAT B
npoctpadcTBe. KoopauHatel Bekrtopa. CBs3b MEXAy KOOPAMHATAMHU BEKTOpa U
KOOpJIMHAaTaMHA TOYEK. YTOJd MexXay BeKkTopamu. CKalspHOE NIpOU3BEICHUE
BEKTOPOB.

11 KJIACC

TeJsia BpalmeHus

IToHATHA: DUIMHAPUYECKAsT IIOBEPXHOCTb, KOHHUYECKAas IIOBEPXHOCTD,
chepuueckas IOBEPXHOCTb, OOpasyrolue MoBepxHocTed. Tema BpalieHUS:
UWIMHAP, KOHYC, YCEUYEHHBIA KOHYC, cdepa, map. BzaumHoe pacnonoxeHue
chepbl U IUIOCKOCTH, KacaTeslbHas IIOCKOCTh K cdepe. M3o0paxeHue Tten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka nunuHapa u koHyca. Cummerpus chepsl u
napa.

O6béM. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEME
OpsIMOYTOJILHOTO TMapajulenenunena v cieAcTBuss u3 He€. OO0bEM mnpsiMoil u
HAKJIOHHOM MpU3MBI, WIMHAPA, MUPAaMUIbl U KOHyca. OOBEM IIapa U HIapOBOTO
CErMeHTa.

KoMmOuHauuu Ten BpallleHus U MHOrorpaHHukoB. [lpu3ma, BhnucaHHas B
IWIMHApP, ONHCaHHAas okojo IpunHApa. Ilepeceuenune cdepsl M mapa c



miockocThio. Kacanme mapa u cdepbl MmiI0ocKocThio. [loHSTHE MHOTOTpaHHUKA,
OMMCAHHOIO OKOJIO cdepbl, cepbl, BIUCAHHOW B MHOTOTPAaHHUK WU TEJO
BpaIlICHUS.

[Inomans MOBEPXHOCTU LMIUHAPA, KOHYCa, TIOMaAs chepbl U €€ yacTew.
[Tomobue B mnpoctpancTBe. OTHOIIEHHE OOBEMOB, ILIOIIAACH IMOBEPXHOCTEH
nono0HeIX ¢uryp. IlpeoOpazoBanune mnomobusi, romoreTusi. PemieHue 3amauy Ha
IJIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue ceueHnii MHOTOTPaHHUKOB M TEJ BPAILIEHUS: CEUYECHHS LUITUHIpa
(mapaJieTbHO W MEPIEHAUKYISIPHO OCH), CEYEeHHUs KOoHyca (mapajuielibHbIe
OCHOBAHUIO M MPOXOJSIIME Yepe3 BEPIIMHY), CEUEHHU I1apa, METObI TOCTPOEHUS
CEYEHUI: METOJ| CJIEIOB, METOJ BHYTPEHHETO MPOECKTUPOBAHUSA, METOJ IEPEeHOCca
CEKYILEH TIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

Bektoper B mpoctpanctBe. Omnepannu Hajx  BeKTopaMH. BektopHoe
YMHOXEHHE BEKTOpoB. CBOWICTBa BEKTOPHOrO yMHOXEHUA. [IpsMoyronbpHas
cucTeMa KoopAuHaT B npocTpaHcTBe. KoopnruHaTel BekTopa. PasnoxeHnue BekTopa
no Oazucy. KoopauHaTHO-BEKTOPHBIA METOJ MHpPHU PELUICHUH TeOMETPUUYECKUX
3aaad.

JABUKEeHMsI B IPOCTPAHCTBE

JIBkenus mpoctpanctBa. OTtoOpakenus. [[BWKeHUS UM PaBEHCTBO (UTYP.
OOuue cBoicTBa JBHXKeHUM. Buabl JBUXEHUN: TapauieNbHBIA TEpPEHOC,
[EHTpaJibHasl CUMMETpPHs, 3€pKajbHas CHMMETpPHs, MOBOPOT BOKPYT MPSMOM.
[TpeobpazoBanus mogodus. [Ipsmas u chepa Diinepa.



IHNIAHUPYEMBIE PE3YJbBTATBI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPUSl» (YIJIYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30BAHMUSA

JIMUHOCTHBIE PE3YJIbTATDBI

1) rpa:knanckoe BOCIIUTAHME:

c(hOpPMHPOBAHHOCTh IPAKIAHCKON MO3UIIMKM 00YYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHMCKOTO  OOIIecTBa,  NPEACTaBIEHHUE O
MaTEMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
nporeaAyp TPakKIaHCKOro oOImiecTBa (BBIOOpHI, OMNPOCHI W JIPYyroe), yMEHHUe
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMU HWHCTUTYTAMHM B COOTBETCTBHUM C HX
GYyHKIUSIMU ¥ HA3HAYCHUEM;

2) naTpuoTHYecKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON TpakIaHCKOW HJEHTUYHOCTH, YBAXKEHUS K
NPOILIOMY M HACTOSIIIEMY POCCUICKOW MAaTeMaTUKH, [IEHHOCTHOE OTHOIIEHHUE K
JOCTHXKEHUAM POCCHMCKUX MAaTEMATUKOB U POCCUMCKOM MAaT€MaTUYECKOM IIKOJIbI,
UCIIOJB30BaHUE OSTUX JOCTHKEHUW B JAPYrUX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMHKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHWE AYXOBHBIX IEHHOCTEH POCCHUUCKOTO Hapoja, CPOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO IMOBEACHUS, CBSI3aHHOTO C MPaKTUUYECKUM
IPUMEHEHUEM JOCTH)KEHUHM HAyKH U JEATEIbHOCThIO YYEHOr0, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMUMBOTO Oy yIIEro;

4) 3cTeTHYeCKOe BOCIIMTAHME:

ACTETUYECKOE OTHOIIEHHWE K MHUpPY, BKJIIOYash 3CTETHUKY MaTEeMaTUYeCKUX
3aKOHOMEpPHOCTEH, 00BEKTOB, 3aja4, PEUICHUH, pacCy ACHHUM, BOCIPUUMUYHUBOCTD
K MaTEMaTUYECKUM aCIeKTaM Pa3JIMuHbIX BUJIOB UCKYCCTBA;

5) pusuveckoe BoCIUTAHHE:

chOpMUPOBAHHOCTh yMEHHUS NPUMEHATh MaTeMAaTUYECKUEe 3HAHUS B
MHTEpecax 3I0pOBOTo M 0€30MMacHOr0 00pasa KM3HU, OTBETCTBEHHOE OTHOIIECHUE K
CBOEMY 37I0pOBBIO (3I0pOBOE INMHUTAHWE, COAJTAHCUPOBAHHBIA PEKUM 3aHATUH U
OTZIbIXa, peryJisipHas (pusmyeckas aKTUBHOCTH), (PM3MUECKOE COBEPLICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03/I0POBUTEILHOMN JAEATEILHOCTHIO;

6) TpynoBOE BOCIUTAHME:

TOTOBHOCTh K TpPYIy, OCO3HAHUE IIEHHOCTU TPYAOJIOOUs, HHTEpEC K
paznmuyHbiM  chepaM  TPOPECCHOHABHONW  JCATEIBHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSIMU, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymieid mpodeccuu U peaiu30BbIBATH COOCTBEHHBIC JKM3HEHHBIC IUIAHBI,
FOTOBHOCTh M CHOCOOHOCTH K  MaT€MaTH4YeCKOMY  OOpa3OBaHUIO U



caM000pa30BaHUI0 HA TMPOTSHKEHUM BCEH JKU3HU, TOTOBHOCTh K AaKTHBHOMY
YYAaCTHIO B PEIIEHUHU IPAKTUYECKUX 3a/1a4 MaTEMaTUYECKON HAIIPABJICHHOCTH;

7) 3K0JI0TUYeCKO€e BOCIIUTAHME:

c(OPMHPOBAHHOCTh  DKOJIOTMUECKOW  KYJIbTYpbl, TOHUMAaHUE BIMSHUSA
COLIMAJIBHO-D)KOHOMHYECKHUX IPOLIECCOB HA COCTOSHUE IPUPOJHON U COLMAIBHON
Cpelibl, OCO3HAHUE I100ANTBHOr0 XapaKTepa KOJIOTHUECKUX MpoOiieM, OpUeHTaIUs
HAa TMPUMEHEHHE MAaTeMaTHMYeCKUX 3HAaHUWA Ui pelleHHs 3ajad B 00JacTH
OKpY’Kalollel Cpenbl, IUIAHUPOBAHUE IIOCTYIIKOB M OLICHKM HX BO3MOXHBIX
MIOCJICICTBUU [T OKPYKAIOLIEN CPEbI;

8) HeHHOCTH HAYYHOr0 NO3HAHUSA:

c(OpMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAayKd U OOIIECTBEHHOM  NpPaKTHUKW, MOHMMAaHHE
MaTeMaTHYeCKON HayKH Kak cQepbl UYeJIOBEUECKOM MAesTeTbHOCTH, ITAarloB €€
pa3BUTHS W 3HAYMMOCTH JUISl DPa3BUTUS LMBUIM3ALMHU, OBJAJEHUE S3BIKOM
MaTeMaTUKH W MaTEMaTUYECKOW KyJIbTypOW KakK CpPEICTBOM IIO3HAHHS MHPA,
TOTOBHOCTb OCYLIECTBIIATh IPOEKTHYI0 M HCCIEIOBATEIBCKYIO ACSATEIbHOCTD
WHJVMBUAYAJIBHO U B TPYIIIE.

METANPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTe/IbHBbIC YHUBEPCAJIbHbIE YUeOHbIE AeHCTBUSA

Bba3oBble Jlornyeckne aeiicTBus:

BBISIBJISITH M XAapaKTEPU30BaTh CYLIECTBEHHBIC MPU3HAKA MaTEMaTHYECKUX
OOBEKTOB, MOHSTUH, OTHOLICHUM MEXIy MNOHATUSIMH, (OPMYJIUPOBATH
oTIpesieNIeHUs TIOHATUH, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIaCCU(UKALINY,
OCHOBaHMS JJ11 0000IIEHHS U CPABHEHM I, KPUTEPUU TPOBOJIMMOIO aHAJIM3a;

BOCIIPUHUMATh,  (OpMYyJIHMpPOBaTb U  NpeoOpa3oBbIBaTh  CYXKJICHUS:
YTBEpAUTENIbHbBIE U OTPULIATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOLIHE, YCIOBHBIE;

BBISIBJISITh MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U M TPOTHUBOPEUMS
B (pakTax, JaHHBIX, HAOMIOIECHUSX U YTBEPXKACHUSX, MpEJIaraTb KpUTEPUHU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U IPOTUBOPEUUIL;

JieNaTh BBIBOJBI C HCIOJB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M
MHJYKTUBHBIX YMO3aKJIIOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITENILHO J10KA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUM
(mpsiMbI€ M OT MPOTHUBHOI'0), BBICTPaUBaTh apryMEHTALUIO, IPUBOJIUTH IPUMEPHI U
KOHTPIIPUMEPbI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHS U BHIBOJIBI;

BbIOMpaTh Crmoco0 pemieHusi ydeOHOW 3ajadyu  (CpaBHUBATh HECKOJBKO
BapUAHTOB  pELICHMs, BbIOMpaTh Haubosiee MOAXOMAIMH C  ydéToMm
CaMOCTOATEIIbHO BBIIEJIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBareabckne 1eiicTBUA:



UCIOJIb30BaTh BONPOCHI KaK MCCIEI0BATEIbCKUI MHCTPYMEHT IMO3HAHUA,
(GopMynHpoBaTh  BONPOCH,,  (QPUKCUPYIOUIME  MPOTUBOpEYME,  MpodsieMy,
yCTaHaBJIMBaTh MCKOMOE U JaHHOE, (pOpMHUPOBATH TUIIOTE3Y, aApryMEHTHPOBATH
CBOIO TO3UIINI0, MHEHHE;

IPOBOJUTE CaMOCTOSITENIBHO CIJITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIIEA0BAHNE
[0 YCTaHOBJICHUIO OCOOEHHOCTEN MAaTeMaTHYEeCKOro 00bEKTa, SBJICHU, MPOLECcCa,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y 00bEKTaMU, SIBICHUSAMU, IIPOLECCAMU;

CaMOCTOATENbHO (OPMYIUPOBATh OOOOIIEHUS M BBIBOJBI MO PE3yIbTaTam
OpOBEAEHHOIO  HAONIOACHHUSA, HWCCIIENOBaHUS, OLEHUBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 00O0OIIECHUIA;

IPOTHO3UPOBATh BO3MOKHOE pa3BUTHE TMPOIECCa, a TakKXKe BbIIBUTATh
IPEATNOJIOKEHNS O €r0 PA3BUTHH B HOBBIX YCJIOBHSIX.

Pabora ¢ nuHpopmanueii:

BBISIBIIITh JeUIUTH MHPOPMAIUH, JAaHHBIX, HECOOXOJUMBIX JUIsl OTBETA Ha
BOIIPOC U IS pEUICHUS 3a]1a4H;

BBIOMpPATh MHPOPMAIMIO U3 UCTOYHUKOB Pa3IMYHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMAaTU3UPOBATh M HWHTEPHPETUPOBATh HMHMOPMALMIO DPA3JIUYHBIX BUIOB U
dbopm npeacTaBiIeHuUS;

CTPYKTYpUpPOBaTh MHGOPMAIIMIO, TPEJCTABIATh €€ B Pa3IUYHBIX (opMax,
WLTIOCTPUPOBATH Tpaduuecku;

OLICHUBATh HaAEXHOCTD uH(popMau o CaMOCTOSTENIbHO
c(hOpMyYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBbIE YHHUBEPCAJIbHbIE YUeOHbIE 1elCTBUS

Oo0menue:

BOCIIPUHUMATh U (hOPMYJIMPOBATH CYKJICHHUS B COOTBETCTBUH C YCIIOBHAMU H
HeassMU  OOIIEHUSI, SICHO, TOYHO, IPaMOTHO BBIPAXXAaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX M TMChbMEHHBIX TEKCTaX, /laBaTh IMOSCHEHUS IO XOAY PEIICHUs 3aJauu,
KOMMEHTHPOBATH IMOJYYCHHBIN pe3yJIbTarT;

B X0Ji¢ 0OCYXXJICHHUS 3a/1aBaTh BOIIPOCHI IO CYIIECTBY OOCYKIaeMOH TEMBI,
npoOJieMbl, pelIaeMoil 3ajay, BBICKA3bIBaTh UJEH, HAIlEJICHHbIE Ha TIOUCK
pelIeHusi, COMOCTABJISITh CBOU CYXKACHUS C CYXKICHUSIMHU JPYTUX YYaCTHHKOB
yajora, oOHapyXKMBaTh Pa3lIMuue U CXOJICTBO MO3WIIUMA, B KOPPEKTHOH (opme
(bopMyIIHpPOBATh Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

NPEACTABIATh PE3YJIbTAThl PEIICHUS 3a/lau, SKCIEPUMEHTA, UCCIEOBAHUSI,
MPOEKTA, CAMOCTOSITEJIbHO BBIOMpPATh (OpMaT BBICTYIUICHUS € Y4€TOM 3aj1ad
IIPE3CHTAIMN 1 OCOOCHHOCTEH ayIUTOPHH.

PerynsiTuBHbIE YHMBepcaJbHbIEe YueOHbIe NeiicTBUSA
Camoopranuzanus:



COCTaBJISITh IJIAH, aJITOPUTM PELIECHUS 3aJauH, BHIOMPATh CIOCO0 PELICHUS C
y4ETOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEHM, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEUICHUH C YYETOM HOBOU MH(OpMaLUK.

CaMOKOHTPOJ/Ib, IMOLMOHAIbHBIN HHTEJVIEKT:

BJa/JeTh  HAaBbIKAMU  [O3HABATEJIIbHOM  pediekcud Kak  OCO3HaHHUSA
COBEPILAEMBIX JEHCTBUI M MBICIUTEIbHBIX MPOLECCOB, UX PE3YJIbTATOB, BIAJETh
crnoco0aMu CaMOMPOBEPKH, CAMOKOHTPOJS Mpolecca M pe3yjbTaTa peuieHus
MaTeMaTHUYEeCKOH 3aJ1auM;

IPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPH PELIECHUM 3a/1a4H,
BHOCUTbH KOPPEKTHUBBI B J€ATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, JAHHBIX,
HallICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHHMBATh COOTBETCTBUE PE3YJIbTaTa LIEJU U YCIOBUAM, OOBICHATH TPUUUHBI
JOCTHXKEHHSI WIIM HEIOCTHIKEHUS PE3YJIbTATOB JI€ATEIBHOCTH, HAXOIUTh OLIMOKY,
JaBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY.

CoBMecTHAs AeATEIBbHOCTD:

NOHUMAaTh U HCIIOJIb30BATH MIPEUMYIECTBA KOMAHIHON M WHIWBUAYaIbHOU
paboThl MpHU pEeuIeHUH YYEeOHBIX 3aJ]ady, M[PUHUMATh LEJdb COBMECTHOMU
NeSATENbHOCTH, TJIAHUPOBATh OPTraHMU3AIMI0 COBMECTHOW pabOThI, pacnpeneisiTh
BUJBl padoOT, JOroBapuUBaThbCs, OOCYXAaTh MpPOIEcC U pe3ysabTaT padoThl,
0000111aTh MHEHHUS HECKOIBKHX JIIOEH;

y4acTBOBaTh B I'PyHHoBbIX (hopmax paboThl (0OCyx AeHHS, OOMEH MHEHUH,
«MO3TOBbI€ IITYPMbD» M HHBIE), BBIIIOJHITH CBOK YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JACHCTBUSA C JIPYTMMH YIEHAMU KOMAaHbl, OLICHHBATh
Ka4yecTBO CBOETO BKJIaJa B OOLIMH MPOAYKT MO KPUTEPUAM, CHOPMYIUPOBAHHBIM
YYaCTHHUKaMU B3aUMOJICUCTBHUS.

HNPEIMETHBIE PE3YJIbTATDI

K xonny 10 kiaacca 00yyaromuiics HayqYuTC:

¢ CBOOOJIHO OMEPUPOBATH OCHOBHBIMU TOHSTHSIMH CTEPEOMETPUM  IPHU
pEILIeHNH 33Ja4 U IPOBEJCHUHN MaTeMaTHUYECKUX PacCyKICHUH;

e IPUMEHSTh AKCHOMBI CTEPEOMETPUM WU CIEACTBUS M3 HHUX IIPU PELLIECHUHU
reOMETPUYECKHX 3a]1ay;

e KJIaCCU(UUMPOBATh B3aUMHOE PACMOJOKEHHE NPSIMBIX B MPOCTPAHCTBE,
IUIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;

¢ CBOOOJHO  ONEpPUPOBaTh TMOHATHUAMH, CBSI3aHHBIMU C  yIJlaMd B
IPOCTPAHCTBE: MEXKY NMPSAMBIMU B IPOCTPAHCTBE, MEXAY MPSAMOM U MIIOCKOCTHIO;

 CBOOOJTHO ONIEPUPOBATH MOHATUSIMHU, CBSI3aHHBIMU C MHOT'OI'PaHHUKAMU;

¢ CBOOOJJHO pacrno3HaBaTb OCHOBHbBIE BHJbl MHOI'OTPAHHUKOB (IpU3Ma,
nupamua, NpsMOYToJIbHBIN Mapaienenunen, Kyo0);



e KTACCU(UIIMPOBATh ~ MHOTOTPAHHWUKH,  BBIOMpass  OCHOBAaHWS  JUJISt
KJaccuuKaluu,

¢ CBOOOJIHO  OINEPUPOBATH  MOHSTHUSIMH, CBA3AHHBIMH C  CEYEHHEM
MHOTOT'PaHHUKOB TIOCKOCTHIO;

e BBITIOJIHSTH NApaJlIeNIbHOE, IEHTPAJIIBHOE U OPTOTOHAJILHOE MTPOEKTUPOBAHUE
(Guryp Ha IIOCKOCTb, BBIIOJIHATH U300pakeHHs GUTYpP Ha IIIOCKOCTH;

e CTPOUTHh CEUYCHHS MHOTOTPAHHUKOB Pa3IMYHBIMU METOJIaMU, BBIMOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB IMPOCTHIX OOBEMHBIX (Uryp: BuUJ
CBEpXY, COOKY, CHU3Y;

e BEIUUCJISITH IJIONIAJN TOBEPXHOCTEH MHOTOIPAaHHUKOB (TIpU3Ma, MUpamMu/a),
r€OMETPUYECKUX TEJ C TPUMEHEHUEM (HOpMYIT;

e CBOOOIHO OTEpUPOBATh MOHATUSIMH: CUMMETPUSI B TPOCTPAHCTBE, ILICHTP,
0Ch ¥ TNIOCKOCTh CUMMETPHH, IIEHTP, OCh U INIOCKOCTh CUMMETPHH (PUTYPHI;

¢ CBOOOZIHO ONEPUPOBATH MOHATUSAMHU, COOTBETCTBYIOIIMMH BEKTOpamM M
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBITIOJIHSTH ACHCTBUS HaJ BEKTOPAMH;

epelIaTh 3aJlayd  Ha JOKAa3aTeIbCTBO MATEMAaTUYECKUX OTHOLIEHUH U
HaXO0XXJICHUE TeOMETPUUYECKUX BEIWYMH, MNPUMEHSS H3BECTHBIE METOIbI IpHU
pEeIIeHNN MaTEMaTUYECKUX 3a/a4 MOBBIIIIEHHOTO W BBICOKOT'O YPOBHSI CII0KHOCTH;

e IPUMEHATh MPOCTEUIIIME TMPOTPAMMHBIE CpPEICTBA M  BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELIEHUN CTEPEOMETPUUYECKUX 3a/1a4;

e U3BJICKATh, MpPEOOPA30OBbIBATE W HWHTEPHPETUPOBATH HUHGOOPMAIMIO O
POCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, Mpe/CTaBIEHHYIO Ha YepTekax U
PUCYHKaX;

e IPUMEHATh  TOJIyYECHHbIC 3HAHUSA Ha MPAKTUKE: CpPaBHUBATH U
aHaJIM3UPOBATh PEAIbHBIC CUTYAIlUU, TPUMEHSITh U3yUYCHHBIC TTOHATHS B MPOIECCe
MOMCKA PEIICHUs] MaTeMaTU4eCKu cHOpMYITUPOBAHHOMN MPOOIEMbI, MOACIUPOBATH
peanbHble CUTYallMH Ha S3BIKE T€OMETPUH, UCCIEA0BATh MOCTPOECHHBIE MOJEIHU C
UCIIOJIb30BAaHUEM T'€OMETPUYECKUX MOHIATHI U TEOpEM, anmnapara aareOpsl, penarb
PaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOXKJIEHUEM I€OMETPUUYECKUX BEIUYHH;

e UMETh TMPEACTABICHUS 00 OCHOBHBIX JTalax pa3BUTHUS TEOMETPHUH Kak
COCTaBHOW yacTu (hyHIaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K xonny 11 kiaacca o0yyaromuiics HayqYuTCs:

e CBOOOZIHO OIEpUPOBATh TMOHATUSMH, CBS3aHHBIMU C IUIMHAPUYECKOMH,
KOHUYECKON U CHEepPUIECKON MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI MOTYYEHUS;

e ONIEPUPOBATH MOHSTUSIMH, CBSI3aHHBIMU C TEJIaMHU BPAICHUS: UJIUHIPOM,
KOHyCOM, c(hepoii 1 mapowm;

e pacIiO3HaBaTh TeJa BpallleHus (UUIMHAP, KOHYC, cdepa U map) u 0ObICHSIThH
CIIOCOOBI MOTYYEHUS TEJ BPAIICHNUS;



e KJTAaCCU(UITMPOBATH B3AMMHOE PACTIONIOKEHHE CEPHI U TUIOCKOCTH;

e BBIUUCIISITh BEJIMYMHBI SJIEMEHTOB MHOTOIPAaHHUKOB U TEJI BpalleHus,
00bEMBI M IUIOHIAAU TIOBEPXHOCTEM MHOTOTPAaHHUKOB U TeJl BpallleHUs,
r€OMETPUYECKUX TEJ C TPUMEHEHUuEM (HOopMyIT;

e CBOOOJIHO OIEpPUPOBATh TMOHSATUSMHU, CBA3AHHBIMH C KOMOMHAIMSIMHU T
BpallleHUs] U MHOTOTPAHHUKOB: MHOTOT'PaHHUK, BIIUCAHHBIN B cPpepy U ONMUCAHHBIN
oKoJ10 cepsl, cepa, BIucaHHAST B MHOTOTPAHHUK WJIH TEJIO BPAIICHHUS;

e BBIYUCJISITH COOTHOIICHUSI MEXY IUIOMIAIMU MTOBEPXHOCTEH U 00BEMaMu
IT0JIOOHBIX TET;

e U300pakaTh H3ydaemble (UTYPHI, BBINOJHITH (BBIHOCHBIE) ILJIOCKUE
YepTEeKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUI CBEPXY, COOKY, CHU3Y,
CTPOUTH CEYEHUS TEJl BpalICHHUS;

e N3BJICKATh, WHTEPIPETHPOBATH W TMpeoOpa3oBbIBaTh HWH(OpPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUTypax, MPEJCTABICHHYIO Ha YepTexax U
PUCYHKaX;

e CBOOOTHO ONIEPUPOBATH MOHSATHUEM BEKTOP B IPOCTPAHCTBE;

e BBITIOJIHSITH OTIEPAIlUU HAJl BEKTOPAMU;

«3aJ1aBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT;

e pelIaTh FEOMETPUYECKUE 3aaYM HA BBIUYMCIICHUE YIJIOB MEKY HNPSIMBIMHU U
IJIOCKOCTSAMH, BBIUMCIIEHHE PACCTOSHHUM OT TOYKHM 10 IUIOCKOCTH, B ILIEJIOM, Ha
MPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/1a MIPU PEIICHUY;

¢ CBOOOJIHO OIEpPUPOBATH TMOHSATUSMH, CBSI3aHHBIMH C JBIJKCHHEM B
IIPOCTPAHCTBE, 3HATh CBOKMCTBA JBH)KCHUH;

* BBIMIOJIHATh M300paK€HUsT MHOTOTPAHHUKOB M TEJ BpAIIEHUS MpH
napauielIbHOM epeHOoCe, EHTPaIbHON CUMMETPHUH, 3€pKaJIbHON CUMMETPUH, NIPU
MIOBOPOTE BOKPYT MPSMOM, MpeoOdpa3zoBaHus OA00uS;

e CTPOUTHh CEUEHHS MHOTOI'PAHHUKOB W TEJ BPAIICHUS: CEYEHUS LUIUHIpa
(mapaJyienbHO W MEPNEeHAUKYJISPHO OCH), CEYeHUs KoHyca (mapajuielbHbIe
OCHOBAHHUIO U TIPOXOASIIUE YEPE3 BEPIINHY), CEUCHUS 1Iapa;

¢ ICIIOJIB30BATh METOABl TMOCTPOEHUS CEYEHUH: METOJ CJIEIOB, METOJ
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYIIEH MIOCKOCTH;

e IOKa3bIBaTh T€OMETPUUECKUE YTBEPKICHUS;

e IPUMEHATh TEOMETPUUECKHE (aKThl IS PEHICHUS CTEPEOMETPUUECKUX
3a/1a4, TPEANOJIAraloIInX HECKOJIBKO IAroB PELICHHUs], €CIIU YCIIOBUS IPUMEHEHUS
3a/1aHbl B IBHOW U HESIBHOU (popmMme;

epelllaTh 3aJlaud Ha JOKAa3aTeJIIbCTBO MATEMATUYECKUX OTHOLIEHUNA U
HaXO0XXJICHUE TEOMETPUUECKUX BEITUUNH;

e IPUMEHATHh MPOTPAMMHBIE CPEICTBA W JJIEKTPOHHO-KOMMYHHKALIMOHHBIE
CUCTEMBI [PU PEIICHUU CTEPEOMETPUUYECKHX 3a/aY;



e IPUMEHSTH MOJIyYCHHBIE 3HAHUS HA MPAKTUKE: CPABHUBATh, AHAJIU3UPOBATH
Y OLICHMBATh PEANIbHBbIC CUTyalllH, NPUMEHSATh W3YYCHHBIE MOHATHUS, TEOPEMBI,
CBOMCTBA B TIpOllECCE MOUCKA PEIICHUS MaTeMaTH4ecKu CHopMyIupoBaHHON
npoOiemMbl, MOJEIMPOBATh pealbHbIE CHUTyalluM Ha S3bIKE T'€OMETPHH,
VICCIIEIOBATh IIOCTPOCHHBIE MOJIENIA C UCIIOJIb30BAHUEM I€OMETPUYECKUX MTOHITUN
U TeopeM, ammapara ajreOphl, peliarh MNPAKTUYECKUE 3aJlaud, CBA3aHHbIE C
HaXO0XJICHUEM I'€OMETPUYECKUX BEINYUH;

e UMETh TMPEACTABJICHUS 00 OCHOBHBIX JTamax pa3BUTHUS TEOMETPHH Kak
COCTaBHOW yacTu (hyHJaMEHTa Pa3BUTHS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoJym4yecTBo yacos DJieKTpoHHbIE (IH(poOBHIE)
HaumeHoBaHue pa3aei0B U TeM NPOrpamMMbl
n/m Bcero | KoutpoJibHbIe padoThl o0pa3oBaTesibHbIE PECYPChI
1 BBeneHue B cTepeoOMeTpUIO 23 1
2 B3anMHOe pacrioniokeHue MpsSIMbIX B IIPOCTPAHCTBE 6 1
3 [MapannenbHOCTh MPSMBIX B TUIOCKOCTEH B MMPOCTPAHCTBE 8
4 [lepneH UKy IIPHOCTD NPSIMBIX U INIOCKOCTEN B IPOCTPAHCTBE 25
5 VY1l ¥ paccTosHUA 16
6 MHoTOorpaHHUKH 7
7 BexTops! B mpocTpaHcTBE 12
8 [ToBTOpeHme, 00001IeHNE U CHCTEMAaTU3allusl 3HAHUN 5 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 6

11 KJIACC

Ne

HaumeHoBaHue pa3iejioB H TeM IPOrpaMMBbl

KoaunuecTBO 4acoB

JJyieKTPpOHHBIE (LU poBbIE)

n/n Bcero KouTpoabHbIe padoThl | 00pa3oBaTe/ibHbIE PECYPChI
1 AHanTHYeCKasi TeOMEeTpuUs 15 1
2 [ToBTOpeHMe, 0000IIeHNE U CHCTEMAaTU3allus 3HAHUN 15 1
3 O0BEM MHOTOTpaHHHKA 17 1
4 Tena Bpamenus 24 1
) [Tnomaay moBepXHOCTH U 0OBEMBI KPYTIIBIX TEI 1
6 JIBr>xeHus 1
7 [ToBTOpeHme, 0600IIeHNE U CUCTEMATH3AIIMS 3HAHUHA 17 2
OBILIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 8




HNOYPOYHOE IIVTIAHUPOBAHHUE

10 KJIACC
Ne Koaun4yecTBO 4acoB
Tema ypoka
n/n Bcero KonTpoabHbie
padoThI
1 OcHOBHBIE NpaBUJIa U300PAKEHHS HA PUCYHKE TUIOCKOCTH, apajlIeIbHBIX MPSMBIX (OTPE3KOB), 1
CepeIMHbI OTpe3Ka
5 [TonsiTust crepeoMeTpun: TOUKa, psiMasi, MJI0CKOCTh, MPOCTpaHCTBO. OCHOBHBIE IIpaBUiIa 1
N300paKeHUs Ha PUCYHKE MJIOCKOCTH, MAapaIebHbBIX MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3KA
3 ITonsiTrs: mepecekaroluecs MIOCKOCTH, EPECEKAIOIINECS IPsIMast U III0CKOCTH; 1
HOJIYTIPOCTPAHCTBO
4 [TonsTust: mepecekaronuecs MIOCKOCTH, IEpeceKaroIuecs npsiMast U MI0CKOCTh; 1
MOJIyIPOCTPAHCTBO
5 MHororpaHHuKH, U300pa’keHHe MPOCTEUIINX MPOCTPAHCTBEHHBIX (QUTYp, HECYIIECTBYIOMINX 1
00BEKTOB
6 MHororpaHHUKH, H300pakeHNe MPOCTEUIINX MTPOCTPAHCTBEHHBIX (DUTYP, HECYIIECTBYIOLINX 1
00BEKTOB
AKCHOMBI CTEPEOMETPHUH U NIEPBBIE CIEJICTBUS U3 HUX 1
AKCUOMBI CTEPEOMETPUH U NIEPBBIE CIECACTBHS U3 HUX
9 AKCHOMBI CTEPEOMETPHUH U NIEPBbIE CIEACTBUS U3 HUX. CrIOCOOBI 3a/1aHuUs IPSMBIX U TIOCKOCTEH 1
B IIpocTpancTBe. O003HAUEHUS NPSAMBIX U IUIOCKOCTEN
N300pakeHne ceueHuil mupaMusl, Kyoa v Ipu3Mbl, KOTOpPbIE IPOXOAST yepe3 ux peopa.
10 N300pakeHune nepecedeHus Moly4eHHbIX II0CKOCTEeN. PackpaliBaHue MoCTPOEHHBIX CEYEHUI 1
pa3HbBIMU LIBETaMHU
N3o0pakenne ceueHunil mupamMuibl, KyOa U MPU3MBI, KOTOPBIC MPOXOIAT Yepe3 ux peopa.
11 N300pakeHne nepeceyeHus moly4eHHbIX IUI0CKOCcTel. PackpalinBaHie MoCTpOSHHbBIX CEUeHHM 1
pa3HbBIMU [IBETAMHU




N3o0paxenue ceueHuit mapaMuibl, Kyoa v IPU3MbI, KOTOPBIE MPOXOIAT Yepe3 ux peopa.

12 N300paxkeHne nepecevyeHns NoJyuyeHHBIX MIIOCKOCTEN. PackpalirBanue NOCTPOCHHBIX CEUEHUN
pa3HBIMU LIBETAMU
N3o0paxkenne ceueHuil mupamMuabl, Ky0a v MPU3MBbI, KOTOPBIE MIPOXOIAT Yepe3 ux péopa.

13 N3o0paxenue nepecedeHus MoyuYeHHbBIX MITOCKOCTEN. PackpalmBanue MOCTPOCHHBIX CEUCHUI
Pa3HBIMU [IBETAMHU

14 Merton cnenoB Ui TOCTPOCHUS CEUECHH

15 Merton cnenoB Juist TOCTpoeHus ceueHuil. CBoMCTBA MepecedeHrid MPAMBIX U IIOCKOCTEH

16 Merton cnenoB uisl TOCTpoeHus: ceueHuil. CBOMCTBA MepeceYeHUi MPSAMBIX U ITTIOCKOCTEN

17 [TocTpoenue ceuenuii B mupamuze, Kyoe mo Tpém Toukam Ha péopax. Cozqanne BBIHOCHBIX
YepTeKel U 3alKCh I1aroB MOCTPOEHUS

18 [Toctpoenue ceyenwuii B mupamue, Kyoe no Tpém Toukam Ha pébpax. CozmaHue BHIHOCHBIX
YEepTEKEH U 3alKUCh IIaroB NOCTPOECHUS

19 [TocTpoenue ceuenuii B mupamue, Kyoe rmo Tpém Toukam Ha péopax. Co3nanne BBIHOCHBIX
4yepTeKel 1 3aluch 1M1aroB MOCTPOEHUS

20 [Toctpoenue ceyenwuii B mupamue, Kyoe mo Tpém Toukam Ha pébpax. CozmaHue BHIHOCHBIX
yepTexel U 3aMuch N1aroB MOCTPOSHUS

21 [ToBTOpenue muanumerpuu: Teopema o NponopIHOHAIbHBIX 0Tpe3kax. [logobue TpeyroJpHUKOB

29 IToBropenue mianuMmerpun: Teopema Menenas. Pacdyersl B ce4eHUAX Ha BBIHOCHBIX YEPTEkKAX.
Hcropus pa3BuTHA MJIAHUMETPUU U CTEPEOMETPUU

23 Kontponbnas pabota "Akcuomsl crepeomerpun. CeueHus"

24 B3aumHoe pacnonoxeHue nNpsmMeIx B npocTpaHcTBe. CkpemuBaromuecs npsamseie. Ipusnaku
CKpelMBaoIuxcs npsMoix. [lapanienbubie npsiMble B IPOCTPAHCTBE
Teopema o Cyl1€eCTBOBaHUHU M €IMHCTBEHHOCTH NMPSMOM NMapajuieIbHON TaHHON MPSIMOi,

25 MPOXOJISIICH Yepe3 TOUKY IPOCTPAHCTBA U HE JIe)Kalllel Ha JaHHOUM npsMoid. Jlemma o
MepeCceueHNH NMapaiebHbIX MPSIMBIX MIOCKOCTHIO

26 [TapamienbHOCTB Tpex NpsMbIX. TeopeMa o0 TpEX napayienbHbIX OpsMbIX. Teopema o

CKPCIIUBAOIIHNUXCA NPAMBIX




[TapamiensHOe poekTHpOoBaHKe. OCHOBHBIE CBOMCTBA MAPAJLIEIIBHOTO TPOCKTUPOBAHMS.

27 . 1
N3o0paxkenne pa3HbIX GUTYP B MapaUICIBHON MPOCKITUN

28 IlenTpanpHas npoeKLus. YT0JI ¢ COHAIIPABIEHHBIMU CTOPOHAMM. YTOJ MEXY NPAMBIMU 1

29 3azauM Ha JOKA3aTeJIbCTBO U UCCIIEIOBAHNE, CBSI3AHHBIE C PACIIOI0KEHUEM MPSMbIX B 1
MIPOCTPAHCTBE

30 [TonsiTust: mapanienbHOCTh NPSAMOI U IIOCKOCTH B MpocTpaHcTBe. [Ipu3Hak napajiienbHOCTH 1
IPSIMOH U TUIOCKOCTH. CBOMCTBA NapajuIEIbHOCTU IPSIMON U INIOCKOCTH

31 ['eomeTpuueckue 3a1a4u Ha BBIYMCICHUE U JOKA3aTENbCTBO, CBSI3aHHBIE C APAJIIEIbHOCTHIO 1
MPSIMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE

32 ITocTpoenue cedeHus, MPOXOAALIETO YEPE3 NaHHYI0 IPSIMYIO Ha YEPTEKE U NapajIeIbHOIO 1
JIpyroi npssMoi. Pacuér oTHoEeHUI

33 [TapannenbHas mpoeklys, TPUMEHEHUE A7l TOCTPOEHUs CeUeHU KyOa U mapajuieNenumnea. 1
CaoiicTBa napajuiesienuneaa u Npu3Mbl

34 [TapannensHble mmockocTh. [Ipu3Haky mapanneabHOCTH IBYX IJIOCKOCTEN 1

35 Teopema 0 mapayuIeaTbHOCTU U €IMHCTBEHHOCTH IUIOCKOCTH, IPOXOALIEH Yepe3 TOUKY, HE 1
MPUHAJICIKALLYI0 JAaHHOM IIIOCKOCTH U CIIEICTBUS U3 HEE

36 CpoiicTBa napaieabHbIX MJIOCKOCTEN: O MapaJljIeIbHOCTH MPSIMBIX NIEpeceyeHus pu 1
MEPECEUCHUH ABYX MapalIeNIbHbIX MJIOCKOCTEN TPEThEr
CBoiicTBa mapasieNbHbIX IOCKOCTEN: 00 OTpe3Kax MapaieIbHbIX IPSIMBIX, 3aKITI0UYEHHBIX

37 MEXKy MapauIeIbHBIMU IUIOCKOCTSIMU; O NEPECEUEHUH NPSIMOM ¢ IBYMs MapajuieIbHbIMU 1
IIJIOCKOCTSIMU

38 [ToBTOpenue: Teopema [Tudaropa Ha miockocTu 1

39 IToBTOpEHME: TPUTOHOMETPHS NPSIMOYTOJILHOTO TPEYTOJIbHUKA 1

40 CaoiicTBa Ky0a 1 MPsIMOYTOJILHOTO MapaJulesenuIeaa 1

41 Brruucnenue 1vH 0Tpe3KOB B KyOe U IMPSMOYTOJIBHOM TapajuiesienuIe e 1

42 [lepneHUKyIIPHOCTD NPSIMOM U IUNIOCKOCTHU. [IpU3HaK NepneHIuKyJISpHOCTH IPSIMOU U 1

IJIOCKOCTH




[lepneHuKyIIpHOCTH NPSIMOM U IUNIOCKOCTH. [[pU3HaK NepneHINKyIIPHOCTH IPSIMOU U

43 1
IJIOCKOCTH
44 Teopema o0 CylIEeCTBOBaHUM U €AMHCTBEHHOCTH MIPSIMOM, MTPOXOIALIEHN Uepe3 TOUKY 1
IPOCTPAHCTBA U NMEPIEHIUKYIISIPHOM K IIIOCKOCTH
45 [TnockocTH ¥ MepIeHIUKYIIIPHBIE UM MPSMbIe B MHOTOTpaHHUKAX 1
46 [1nockocTH ¥ EpHEeHAUKYIISIPHBIE UM NIPSIMbIE B MHOTOTpaHHUKAX 1
47 Ilepnennukynsip n HakiaoHHas. [locTpoeHune nepneHauKyIspa U3 TOYKH Ha IPSIMYIO 1
48 [Tepnenaukymsp u HakiaoHHAs. [locTpoeHHEe epreHIUKYIsIpa U3 TOUYKH Ha MPSMYIO 1
49 Teopema o Tpéx nepneHAuKyspax (mpsMas u oOpaTHas) 1
50 Teopema o Tpéx nepneHAuKyssipax (mpsmas u oopaTHas) 1
51 VYTros MeXIy CKpelMBAIOIIUMUCS MPSIMBIMHU 1
52 [Tonck neprneHAuKyIIpHBIX MPSIMBIX C IIOMOIIBIO NEPIEHAUKYISAPHBIX IIOCKOCTEN 1
53 OpToroHanbHOE MPOSKTUPOBAHHE 1
54 [TocTpoenue cedenuii Kyba, IpU3Mbl, MPABUIBHOM MUPAMUABI C TOMOIIBIO OPTOrOHAIBHOM 1
MIPOCKIUH
55 [TocTpoenue ceuenuii Kyba, MpU3MbI, IPABUIIbHOM MUPaMH/IbI C TIOMOIIBI0 OPTOTOHAIBHOMN 1
IIPOEKLINUU
56 CuMMeTpusl B IPOCTPAHCTBE OTHOCUTENBHO INIOCKOCTH. [1ockocTn cummeTpuii B 1
MHOT'OI'paHHHKaX
o7 [Ipu3HaKk nepHneHANKYJISIPHOCTH IPSIMOM U IJIOCKOCTH KaK CIIEACTBUE CUMMETPHH 1
58 IIpaBunbHBIE MHOTOTPaHHUKHU. Pacd€T pacCcTOSHUI OT TOYKHU A0 IJIOCKOCTH 1
59 IIpaBunbHBIE MHOTOTPaHHUKU. Pac4€T paccTOSHUI OT TOYKHU A0 IJIOCKOCTH 1
60 CriocoObl OIyCTHTh NEPHEHANKYJISAPBl: CAMMETPUS, CIIBUT TOYKHU 1O MapaieIbHON NpsiMon 1
61 CaBur no HenapaienbHON NPSIMOM, U3MEHEHHE PacCTOSHUI 1
62 Konrponbnas padora "B3anmHoe pacroyioskeHre IpSIMbIX U IIIOCKOCTEH B IPOCTpaHCTBE" 1
63 [ToBTOpEHME: yroy MeXy NPSIMbIMU Ha IIIOCKOCTH, TPUTOHOMETPHSI B TPOU3BOJIEHOM 1

TpPEeyroJibHUKE, TEOpeMa KOCUHYCOB




64 [ToBTOpEHME: yroa MEeXIy CKpEIUBAIOIIMMHUCS IPSIMBIMU B IPOCTPAHCTBE 1

65 I'eomeTpuueckre METOIbI BEIUUCIEHUS YIJIa MEXKY MPSMBIMU B MHOTOI'PaHHUKAX 1

66 JIByrpannslii yroj. CBOMCTBO JIMHEWHBIX yTJIOB IBYTPAHHOIO yIia 1

67 [TepnienaukymnspHble MI0CKOCTH. CBOWCTBA B3aUMHO MEPHEHAUKYJIIPHBIX TIIOCKOCTEN 1

68 [Tpu3Hak neprneHIuKyISIPHOCTH IIJIOCKOCTEH; TeopeMa o MpsAMOil epeceueHus AByX IJI0CKOCTeN 1
NEPIEHIUKYISIPHBIX TPEThEN TNIOCKOCTH

69 [TpsMoyrosbHbIN Mapasuienenumnen; Kyo; n3MepeHusi, CBOcTBa NPSIMOYTOJIbHOTO 1
napasuiesnenunea

70 Teopema o AuaroHanu NpsIMOYTOJIBHOTO MapaslieenuIesa v caecTBUE U3 Hee 1

71 CrepeoMeTpuuecKHEe U IPUKIIAAHBIE 33aul, CBSI3aHHBIE CO B3aUMHBIM PACIIOJI0KEHUEM MPSMBIX 1
U TUIOCKOCTH

79 IToBTOpeHMe: cKpeluBaroUMecs IpsMble, apajuleIbHble IJIOCKOCTH B CTAHAAPTHBIX 1
MHOTOTpaHHUKAX

73 [Tapa napaenbHbIX IUIOCKOCTEN Ha CKPEIIMBAIOIINXCS NPSMBIX, PACCTOSIHUE MEXKIY 1
CKPEIIMBAIOIINMUCS MIPSIMBIMU B IPOCTBIX CUTYaLUSIX

74 PaccTosiHue OT TOUKH 10 MIOCKOCTH, PACCTOSIHUE OT IPSAMOM JI0 INIOCKOCTH 1

75 Boruncnenue paccToSHUN MEXy CKPEIIMBAIOLIIUMUCS MPSIMBIMH C TIOMOIBIO 1
MEPIECHANKYIISPHOMN TIJIOCKOCTH

76 TpéxrpanHslii yroj, HEpaBEHCTBA Ul TpeXrpaHHbIX yrioB. Teopema [Iudaropa, Teopemsr 1
KOCHHYCOB U CHHYCOB JUJIsl TPEXTPAaHHOTO yTIja

77 DneMeHTHI C(hepUIeCKOi TeOMETPHUH: T€Oe3NUECKIE JIMHUM Ha 3eMIe 1

78 Konrtponsnas padora "Yrisl u paccrosHus" 1

79 CucremaTtuzanus 3HaHuN "MHOTOrpaHHMK U €70 3JIEMEHTHI" 1

80 [Mupamuna. Buner nupamua. [IpaBunsHas nupamuga 1

81 IIpusma. IIpssmas u HaknoHHas npusmel. [IpaBunbsHas npusma 1

82 [Tpsamoit mapauienenunen, NpSAMOYTOJIbHBIN Hapaisenenunes, Kyo 1

83 Brinykinbeie MHOrorpannuku. Teopema Diinepa 1




Brinykibsie MHOTOrpaHHHKU. TeopeMa Dunepa. [IpaBuiibHbIe U MOTYITPAaBUIIbHBIC

84 1
MHOTOTPaHHUKHU
85 Konrponbnas padora "MHororpanHUKT" 1
86 [ToHsiTHE BEKTOpPA HA IJIOCKOCTH U B IPOCTPAHCTBE 1
87 CymMa BEKTOpOB 1
88 Pa3zHocTh BEKTOPOB 1
89 [TpaBumo mapasienenureaa 1
90 YMHOXEHUE BEKTOpa Ha YHUCIIO 1
91 Paznoxxenune BekTopa 1o 6a3ucy TpEX BEKTOPOB, HE JIKAIIUX B OJTHON TUIOCKOCTH 1
92 CkansipHO€ ITPOU3BEIEHUE 1
93 Brruuciienue yria Mexy BEKTOpaMH B IPOCTPAHCTBE 1
94 [Ipocreiimme 3a7aum ¢ BEKTOpaMu 1
95 [Ipocreiimme 3aaun ¢ BEKTOpaMu 1
96 IIpocreiimue 3a1a4u ¢ BEKTOpaMH 1
97 [Ipocreiimme 3aga9u ¢ BEKTOpAMH 1
98 O0001enre U cucTeMaTH3alns 3HAHAH 1
99 O06o01eHne U cucTeMaTu3alus 3SHaHUN 1
100 HroroBasi koHTpoIbHAs paboTa 1
101 Hrorosast konTpoipHas pabora 1
102 O0o061IeHre U crucTeMaTu3alus 3HaHu| 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102




11 KJIACC

Ne KoJsn4yecTBo 4acos
Tema ypoka
n/n KoHTpoJibHbIE
Bcero
padoThbI
1 IToBTOpenue temsl "KoopauHaTsl BEKTOpa Ha MJIOCKOCTU U B IPOCTpaHCcTBE" 1
2 IToBTOpenue TeMsl "CkalispHOE IPOU3BENEHNE BEKTOPOB" 1
3 IToBTOopenue Temsbl "Bbluncienne yria Mexay BEKTOpaMu B IPOCTpaHCcTBe" 1
4 [ToBTOpeHue TeMbl "YpaBHEHHE MPSAMOM, TPOXOAAIIEH Yepe3 1Be TOUKU" 1
) YpaBHEHHUE IIOCKOCTH, HOPMaJlb, YpaBHEHUE INIOCKOCTH B OTpe3Kax 1
6 VYpaBHEHME ITIOCKOCTH, HOPMaJlb, YPaBHEHHE IIJIOCKOCTU B OTPE3KAX 1
7 BexropHoe npousBenenne 1
8 JInHeliHbIE HEPABEHCTBA, TMHENHOE IPOrPaMMHUPOBAHUE 1
9 JInHeliHbIe HEPABEHCTBA, TMHENHOE IPOrPaMMUPOBAHUE 1
10 AHaJINTHYECKUE METO/IbI pacuéTa yriia MeKay NpsSMbIMU B MHOTOTpaHHUKAX 1
11 AHanuTryeckue METObl pacuéTa yriia MeX1y MJIOCKOCTSIMU B MHOTOTpaHHHUKAX 1
12 dopmyia pacCTOSIHUA OT TOUKH J10 IJIOCKOCTU B KOOPAMHATAX 1
13 HaxosxeHue paccTosHUI OT TOYKH /10 TJIOCKOCTH B Ky0e 1
14 Haxosxmenne paccTosTHUM OT TOYKH JI0 TIOCKOCTH B MIPABHJIBHON TTHPaMUJIE 1
15 KonTponbhas pabora "AHanuruyeckas reomerpus” 1 1
16 CeueHust MHOTOTPaHHUKOB: CTaHAAPTHBIE MHOTOTPaHHUKHU 1
17 CeueHHss MHOTOTPAaHHUKOB: METO/T CJICIOB 1
18 CedeHuss MHOIOI'paHHUKOB: CTaHIAPTHBIE IIJIOCKOCTH, IEPECEUEHUS IPAMBIX M IIIOCKOCTEH 1
19 [TapannenbHble PsAMbIE U IUIOCKOCTH: MapaljIeJIbHbIE CEUEHUS 1
20 ITapasnenbHble IPSAMBIE U IUIOCKOCTH: PAaCUET OTHOILIEHUI 1
21 [TapannenbHble IPSAMbIE U TNIOCKOCTH: YIJIbI M@Ky CKPEIIMBAIOLUIMMHUCS IPSIMBIMU 1
22 [lepnieHiuKyIsIpHbIE IPSMBIE U TUIOCKOCTH: CTaHJAPTHBIE Mapbl NEPIEHINKYISIPHBIX MIIOCKOCTEN 1




" IpAMBIX, CHMMETPHUH MHOT'OI'PaHHUKOB

23 [TeprieHAMKyIApHBIE TPSMBIE U IFIOCKOCTU: TEOPEMA O TPEX MEPIEeHANKYIIIpax 1
24 [lepnieHuKyIsIpHBIE MPSMBIE U TUIOCKOCTH: BBIYMCICHUS AJIMH B MHOTOTPaHHHUKAX 1
25 [ToBTOpEHME: TUIOIIAN MHOTOYTOJIBHIUKOB, (POPMYJIBI JUIS TUTOIIAACH, COOOpaXKeHuUs O00us 1
26 [ToBTOpEHME: MIIOMIA T MHOTOYTOTBHUKOB, (DOPMYIIBI IS TUTOIIAEH, COOOpaXKeHHS 10100 1
27 [ToBTOpEHME: IO MHOTOYTOJIBHUKOB, (POPMYJIBI IS TUIOIIAeH, COOOpaXkeHHs 1o 100us 1
08 [Tnomanu cedeHuit MHOrOrpaHHUKOB: TUIOIIAIU TIOBEPXHOCTEH, pa3pe3aHus Ha 4acTH, 1
coO0OpakeHHs TTOJT00MS
29 [Tmoniaay cevyeHnii MHOrOrpaHHUKOB: TUIONIAIM MOBEPXHOCTEM, pa3pe3aHus Ha YacTH, 1
co00pakeHUs MOA00us
30 Konrponsnas padota "[loBTropeHne: MHOrOrpaHHUKH, CEYEHNUs MHOTOI'paHHUKOB" 1
31 O06BEM Tema. O0BEM IPSIMOYTOJIBHOTO Mapajuieenumeaa 1
32 3amauu 00 yaBoeHHH Ky0a, 0 KBaapaType Ky0a; 0 TPUCEKIINHU yTiia 1
33 CrepeomeTpHuecKue 3a/1auu, CBSI3aHHbIE ¢ 00BEMOM MPSIMOYTOJIFHOTO TapaljieNenunesa 1
34 [Ipuxnanueie 3a1a4m, CBSI3aHHBIE C BBIYUCICHHEM 00bEMA MPSMOYTOJIBLHOTO Mapaieenumneaa 1
35 OO0BEM psAMON TIPU3MEI 1
36 CrepeomeTpuyecKue 3a1auu, CBSI3aHHbIE C BBIYMCICHHEM 00BEMOB MPSAMON PU3MBI 1
37 [TpuknanHele 3aa4u, CBI3aHHbIE C 00BEMOM HPSIMOM MPU3MBI 1
38 Brraucnenue o0EMOB TeJ ¢ MOMOIIBIO onpeeaéHHOro nHTerpaga. O0bEM HAKJIOHHOW TTPU3MBI 1
39 Brruncnenne 00bEMOB TeN ¢ TOMOLIBIO OIpeieIEHHOro nHTerpana. O0bEM nupamusl 1
40 ®opmyna 06bpéMa nupamuiel. OTHOIIEHHE 00BEMOB TUPAMUJL C OOIIUM YIIIOM 1
41 dopmyna 00bEMa mupamuabl. OTHOIICHHE 00HEMOB TUPAMHJL C OOIIUM YTIIOM 1
42 CrepeomeTpudeckue 3a/1a4uu, CBI3aHHbIE ¢ 00bEMaMU HAKJIOHHOW MTPU3MBI 1
43 CrepeoMeTpruecKue 3aJ1a4u, CBSI3aHHBIE ¢ 00bEMaMU TUPAMHU/TBI 1
44 [Tpuxnanueie 3anaun o Teme "OOBEMBI Ten", CBI3aHHBIE C 00bEMOM HAKIOHHOU MPU3MBI 1
45 [Tpuknagueie 3agaun mo Teme "O0bEMBI TeNn'", CBI3aHHBIE C 00BEMOM MHUPAMHU/TBI 1




46 [Tpumenenne 00bEMOB. BriunciieHne pacCcTOSHUS 10 MIIOCKOCTH 1

47 Konrponsnas padora "O6béM MHOTOrpaHHUKA" 1

48 [unuHapuyeckasi MOBEPXHOCTh, 00pa3yrolire WIHHIPUIECKON TOBEPXHOCTH 1

49 Humuaap. [psmoit kpyroso# mumuHap. [1nomans moBEpXHOCTH IIMITHHAPA 1

50 Konnueckast moBepXHOCTh, 00pa3yrolirne KOHn4ecKoi moBepxHoctu. Konyc 1

ol CeueHnne KOHyca MIIOCKOCTBIO, NAPAJIIEIbHON MIJIOCKOCTH OCHOBaHUS 1

52 VYceuénnblil konyc. M300paxeHne KOHyCOB 1 yCEUEHHBIX KOHYCOB 1

53 [Tnomaae 60KOBOI MOBEPXHOCTH M IMOJTHOM MOBEPXHOCTH KOHYCA 1

o4 [Tnomanb 60KOBOM TOBEPXHOCTH W MOJIHON TTOBEPXHOCTH KOHYCa 1

55 CrepeomeTpuyecKue 3ajauu Ha JJOKA3aTeNbCTBO U BBIYMCICHHE, IOCTPOCHUEM CEYEHUH 1
HWIMH]Ipa, KOHyCca

56 CrepeomeTpruecKue 3a/1aui Ha JOKAa3aTelbCTBO U BEIYUCIICHUE, TOCTPOSHUEM CEUCHHMA 1
[WINH/Ipa, KOHyCa

57 [Ipuknagueie 3aa4n, CBSI3aHHBIE C LIMJIUHIPOM 1

58 [Tpuxnanueie 3a1a4m, CBSI3aHHBIE C LIUJIUHAPOM

59 Cdepa u map

50 [Tepeceuenue chepsl u mapa ¢ mwiockocteio. Kacanue mapa u chepsl miockocTsio. Bun u 1
n300pakeHue mapa

61 [Tepeceuenue cdepsl u mapa ¢ mIocKocTrio. Kacanue mapa u chepsl mI0ckocThio. Bua u 1
n300pakeHue 1mapa

62 VYpasaenwue chepsl. [Lnomans chepsl u e€ yacret

63 Cummerpus chepsl 1 mapa

64 CrepeoMeTpHuueckye 3ajaui Ha J10Ka3aTeIbCTBO U BbIUKCIICHHE, CBA3aHHbBIE CO C(epoit U mapom, 1
MOCTPOSHUEM UX CEUYEHUH IIIOCKOCTHIO

65 CrepeomeTpHyecKue 3a/1aun Ha JOKAa3aTelbCTBO U BBIYUCICHHE, CBI3aHHBIE CO Chepoi U mapom, 1
MOCTPOCHUEM UX CEUEHUI MI0CKOCTHIO

66 [IpuknagHbie 3a1a41, CBSI3aHHBIE CO cepoil U mapom 1




67 [ToBTOpEeHME: OKPYKHOCTH Ha TUIOCKOCTH, BEIYMCIICHHS B OKPY>KHOCTH, CTaHIAPTHBIE TIO00MS 1

68 Pasznuynple KOMOMHALIMY TEJ BPAIICHUs 1 MHOTOTPAHHUKOB 1

69 3agauu o Teme "Tena u moBepXHOCTH BpalieHus" 1

70 3agaun o Teme "Tena u MOBEpXHOCTH BpamieHus" 1

71 KonTponbhas pabora "Tena u mnoBepXHOCTH BpalieHuUs " 1

72 O06wém numuHapa. Teopema 06 00BEME PSIMOTO HWITUHAPA 1

73 Boruncnenue 00bEMOB TeN ¢ TOMOIIBIO ofpeieéHHOro nuTerpana. O0bEM KoHyca 1

74 [Tnomaayu 60KOBOW M MOTHOM MOBEPXHOCTH KOHYCa 1

75 CrepeomeTpuyecKue 3aauu, CBSI3aHHbIEC C BBIYUCICHHEM 00bEMOB IMIIMHPA, KOHYCa 1

76 [Tpuxnanueie 3aaauu mo Teme "OO0BEMBI U MIJIOMIAAN TOBEpXHOCTEH Ten" 1
O0BEM mrapa u mapoBoro cektopa. Teopema 06 00béme mapa. [Lnomans cheps.

77 CrepeoMeTpHuueckue 3ajaui, CBI3aHHbIE C BIYMCIEHUEM 00BEMOB 11apa, IapOBOr0 CETMEHTa 1 1
IIapOBOT'O CEKTOpa

78 [Tpuxnanueie 3ana4un mo Teme "OO0bEMBI Ten", CBSI3aHHBIE C 00BEMOM IIIapa U TIOMIAABI0 CEepHhl. 1
CooTHoOIIEHUS MEXKTY TUIOIIAIIMU TOBEPXHOCTEHN 1 00bEMaMU TOJJOOHBIX Tell

79 [TonoOHbIe Tena B mpocTpancTBe. M3aMenenne 00bpéma nipu nmogoouu. CTtepeoMeTpruuecKue 1
3aJauu, CBA3aHHbIEC C BBIYUCICHUEM 00BEMOB TEI U TUIOMIAAeH TOBEPXHOCTEH

80 Konrponsnas padora "[110111aa1 moBepXHOCTH U 0OBbEMBI KPYTJIBIX TE" 1

81 JBuxenus npoctpancTBa. OToOpakenus. J[BrkeHust U paBeHcTBO Quryp. O61mume cBoiicTBa 1
JIBYDKCHUN

82 Bunbr 1BrKeHMIA: MapauienbHBIN IEpEeHOC, IIEHTPaTbHAs CUMMETPHS, 3€pPKAIbHAS CAMMETPUS, 1
IIOBOPOT BOKPYT IIPSIMOM

83 [TpeobpazoBanus nmonoous. [Ipsimas u chepa Diinepa

84 ['eomeTrpuueckue 3aa4y Ha MPUMEHEHUE JIBUKEHUS

85 Konrponsnas padora "Bekropsl B mpocTpaHcTse" 1

86 O6o6marommee noropenue 11 nonaruit u Mmeton0B Kypca reomerpun 10-11 knaccos, 1

cuctemaTuzanus 3Hanuil: "llapamienbHOCTh NPSIMBIX U TUIOCKOCTEN B MpOCTpaHCcTBE"




Ob6o61maromiee nopropenue 11 nouaruit u metonoB kypca reomerpun 10—11 kiaccos,

87 cucTeMarusanus 3HaHui: "BekTopsl B mpocTpaHcTBe"

88 O6o6maromee noropenue 11 nonaruit u Metoz0B Kypca reomerpun 10-11 kaccos,
cucTtemMaTusalus 3HaHuil: "BekTopsl B mpocTpancTse"

89 O6o6matomee nmoroperue 11 monsaTuit u MeTo0B Kypca reometpun 10—11 kmaccos,
cucreMartu3anus 3Hanuii: "O0beM MHOTOrpaHHHUKA"

90 O6o6maromee noropenue 11 nonaruit u Mmeton0B Kypca reomerpun 10-11 knaccos,
cucTeMartu3anus 3Hanui: "O0beM MHOTOIpaHHHUKA"

o1 O6o6matomee nmoropenue 11 nonsaTuii u MeTo0B Kypca reometpun 10—11 kmaccos,
cucteMartu3aius 3Hanuii: "[1nomanu moBepXHOCTH U OOBEMBI KPYTIIBIX Te"

92 O6o6marommee noropenue 11 nmonaruit u Meton0B Kypca reomerpun 10-11 kaccos,
cucreMaTH3anus 3HaHui: "[nomany noBepXHOCTH U 00BEMBI KPYTIIbIX Ten"

93 HroroBas KoHTpoJIbHAs paboTa

94 HroroBas KoHTpoJIbHAs paboTa

95 [ToBTOpenue, 0000IIeHNE U CUCTEMATH3AIMS 3HAHUH

96 HcTopus pa3BuUTHS CTEpEOMETPUH KaK HAyKH U €€ poJib B Pa3BUTUU COBPEMEHHBIX MHXKEHEPHBIX
Y KOMITBIOTEPHBIX TEXHOJIOTUH

97 HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ pOJIb B Pa3BUTHH COBPEMEHHBIX HHKEHEPHBIX
1 KOMIIBIOTEPHBIX TEXHOJIOTHIA

08 HcTopust pa3BUTHS CTEpEOMETPHUH KaK HAyKH U €€ poJib B Pa3BUTUU COBPEMEHHBIX MH)KEHEPHBIX
Y KOMIIBIOTEPHBIX TEXHOJIOTH

99 HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ pOJib B Pa3BUTHH COBPEMEHHBIX HHKEHEPHBIX
Y KOMIIBIOTEPHBIX TEXHOJIOTHIA

100 HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKHU U €€ poJib B pa3BUTHH COBPEMEHHBIX HHKEHEPHBIX
1 KOMIIBIOTEPHBIX TEXHOJIOT U

101 HcTtopus pa3BUTHS CTEPEOMETPUHN KaK HAYKH U €€ pOJIb B Pa3BUTHH COBPEMEHHBIX MHKEHEPHBIX

1 KOMIIBIOTCPHBIX TEXHOJIOTHI




Hcropus pa3BuTHS CTEPEOMETPHUM KaK HAyKH U €€ POJIb B PA3BUTHH COBPEMEHHBIX MHKEHEPHBIX

102

U KOMIIBIOTCPHBIX TEXHOJIOTHH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




YYEBHO-METOJIUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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