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HHOACHUTEJBHASA 3AIINCKA

['eomeTpus siBIsI€TCA OJJTHUM U3 0A30BBIX KyPCOB HA YPOBHE CpPEIHEr0 OOILEro
oOpa3oBaHMs, TaKk Kak OO€CleuMBaeT BO3MOXKHOCTb W3YUYEHHUS JUCLUUIUIMH
€CTECTBEHHO-HAYYHOM HANPABICHHOCTH W IPEIMETOB T'yMAaHUTAapHOIO IHKIIA.
[lockonmpKy  JIOrMYeCKO€  MbIIUIEHHE, (QopmMupyemMoe  mpH U3y4YEHUU
00y4aronMMuUCsl MOHATUHHBIX OCHOB F'€OMETPHHM, MPHU J0KA3aTEIbCTBE TEOPEM U
IOCTPOCHUH LIETIOYKHU JIOTUYECKUX YTBEPKIACHUM NPU PELICHUU I€OMETPUYECKHUX
3a1a4, YMEHUE BBIABUIaTb U ONpPOBEpPraTb TIMIOTE3bl HEMOCPEACTBEHHO
UCIIOJIB3YIOTCSl IIPU PELICHUM 337a4 €CTECTBEHHO-HAy4YHOI'O LHMKJIA, B YaCTHOCTHU
duznyeckux 3amad.

Llens ocBoeHus mporpamMmbl yueOHOTo Kypca «['eomerpusd» Ha yriayOnéHHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIOCOOHOCTEHN 00yYarOMIUXCs MPU U3YyUEHUH
reOMETpUM, KaK COCTaBisiollell mnpeameTHoM oOnactu «MaTtematuka W
nHpopMaTHKa» yepe3 o0ecreyeHrne BO3MOKHOCTU MPUOOPETEHUSI U UCTI0JIb30BAHUS
0oJiee rIyOOKMX F€OMETPUUYECKUX 3HAHUM U IEUCTBU, ClIeUU(PUUHBIX T€OMETPHH,
Y HEOOXOAMMBIX JJIsl YCIIEITHOTO NPO(PEeCCHOHATBLHOr0 00pa30BaHMs, CBA3aHHOTO C
UCII0JIb30BAHUEM MAaTEMATUKH.

[IpropuTeTHBIMM 3ajjauaMHU Kypca T€OMETpUM Ha YriyOJEHHOM YpOBHE,
PACHIMPSIONIMMH U YCUIIMBAIOIIUMH Kypc 0a30BOT0 YPOBHS, SIBJISIOTCSL:

pacuIMpeHne MPECTaBICHUSI O TEOMETPUU KAaK YaCTH MUPOBOW KYJIBTYpPbl U
(opMuUpOBaHKE OCO3HAHUS B3AUMOCBS3H FTEOMETPUH C OKPYKAIOIIMM MUPOM;

(opMupoBaHHE TMpPEACTABICHUS O MPOCTPAHCTBEHHBIX (UIrypax Kak o
BOXHEHIIMX MAaTEeMAaTHYECKUX MOJENSIX, MO3BOJISIOIIMX OIMCHIBaTh M M3y4daTh
pa3HbIE SBJICHUS OKPY>KAIOIIEro MUpa, 3HAHUE MOHATUITHOrO anmnapara 1o pa3iaeiy
«CtepeomeTpus» yueOHOTo Kypca FeOMETpUH;

(¢opMupoBaHne  yMEHUS ~ BJAJETh  OCHOBHBIMM  MOHSTUSAMH O
IPOCTPAHCTBEHHBIX (UTIypaX M MX OCHOBHBIMU CBOWMCTBAMH, 3HAHUE TEOPEM,
GopMys1 U yMeHHE UX NPUMEHSTb, YMEHHs JI0OKa3bIBaTh TEOPEMbl U HAXOAUTH
HECTaHJapTHbIE CIIOCOOBI pELICHUS 3a]1ay;

(opMupOBaHHE YMEHHUs paclio3HaBaTh HAa YepTexkKaxX, MOACIAX U B pealbHOM
MUPE MHOTOIPAHHMKM M Te€Ja BpallEHUs, KOHCTPYUPOBATb I'€OMETPUYECKHE
MOJEIIN;

dbopMHpOBaHWE MOHUMAHUS BO3MOXKHOCTH AKCMOMATHYECKOTO MOCTPOCHHUS
MaTEMaTUYECKUX TEOpuil, (OpMUpPOBAHUE MOHUMAHUS POJIM AKCMOMATUKU MpPHU
MIPOBEICHUHN PACCYKICHUN;

(¢opMupoBaHrHE yMEHHS BIAJECTh METOJAMHU J0Ka3aTeIbCTB U aJTOPUTMOB
pEeLIeHMs], yMEHUS UX IPUMEHSTh, IPOBOIUTH JOKA3aTEIbHbIE PACCYKIEHUS B XO€
pEelIeHUs] CTePEOMETPUUYECKUX 3aJad W 3aJa4 C MNPAKTUYECKUM COJEp KaHHEM,
(dbopMHpoOBaHKE TPEJCTABICHU O HEOOXOAMMOCTU J0Ka3aTeIbCTB MpU



000CHOBaHUHM MAaTEMAaTUYECKUX YTBEPXKJICHUN U POJIM aKCUOMATHKHU B TIPOBEICHUN
JEAYKTUBHBIX PacCyKICHUM;

pa3BUTHE U COBEPILICHCTBOBAHME HHTEIJICKTYalbHBIX W  TBOPYECKHUX
CIIOCOOHOCTEN 00yYarouuxcsi, MO3HaBaTeIbHON aKTUBHOCTH, MCCIEI0BATEICKUX
yMEHUM, KpUTUYHOCTU MBIILJICHUS, UHTEpECca K U3yUYCHUIO T€OMETPHH;

dbopmupoBanre (PYHKITMOHATEHONH TPAaMOTHOCTH, PEJIEBAHTHON TE€OMETPHH:
YMEHUS pacCIo3HaBaTh MPOSBICHUS TEOMETPHUUECKUX TIOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX >KM3HEHHBIX CUTYyallUsX U MPHU U3YyUYEHUU APYTHX
y4eOHBIX MPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH W  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEANBbHBIX CUTYyallMi, HCCIEJOBaHUSI TOCTPOCHHBIX MOJIETEH,
WHTEPIPETAINH ITOTYYEHHBIX PE3YIhTATOB.

OCHOBHBIMH COJIEP)KAaTEILHBIMU JIMHUSAMH y4eOHOTO Kypca «['eoMeTpus» B
10-11 knaccax siBnsitoTCs: «IIpsiMble U MJIOCKOCTH B MPOCTPAHCTBEY,
«MHororpanHukmny, «Tena Bpaiienus», « BEKTOpbl 1 KOOPAUHATHI BIPOCTPAHCTBE,
«JIBUXKEHNS B IPOCTPAHCTBEY.

CdopmymupoBannoe Bo PI'OC COO tpeboBaHME «yMETh ONEPUPOBATH
MOHATUSMIY, PEIICBAHTHBIMU T€OMETPHUH Ha YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 xmaccax, OTHOCUTCSI KO BCEM COJIEP)KATEIbHBIM JMHUSAM Y4eOHOTO Kypca, a
dbopMHpoBaHHE JIOTMYECKUX yMEHUN  pachpeiensercs He TOJbKO 10
coJiepKaTeNIbHBIM JIMHUSAM, HO U 10 rojgaM oOydenus. Coaepxanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yJibTartaM OcBoeHUs DenepaibHON padoueit
IPOrpaMMbl, paclpe/eIEHHbIM IO ToJaM OOy4YeHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MIPUHIIUIIMATILHBIM BOIIPOCAM 00yYaromuecs
oOpamaiuch  HEOJHOKPATHO. ITO TMO3BOJSET OPraHu30BaTh  OBJIAJICHHE
TCOMETPUYCCKUMH MOHATHSIMH M HaBBIKAMH TTOCJIEIOBATEIILHO U TIOCTYIIATEIBHO, C
COOJIOICHNEM TMPUHITUIIA TPEEeMCTBEHHOCTH, a HOBBIE 3HAHMSI BKIIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEICTABICHUN O0YUYarOIIUXCsl, PaCIIUpss U yriayOmsis
e€, 00pazysl NPOYHbIE MHOXXECTBEHHBIE CBSI3H.

[lepexon K W3YyYEHHIO TEOMETPUU HaA YIIAyOJIEHHOM YpOBHE MO3BOJIACT:

co3zath ycioBus A quddepeHunaniu o0ydeHus, TOCTPOCHUS
WHANBUAYATbHBIX 00pa30BaTelIbHBIX MPOTpamMM, OOECIEUUTh YTIyOJIEHHOE
U3y4eHHE T€OMETPHUH KaK COCTABJISIONIEH yueOHOoro npeamera «MaremMaTukay;

MOATOTOBUTH OOYYAIOMIMXCS K TPOJOJDKEHUI0 H3YyYCHHUS] MaTEeMaTHKH C
y4€ToM BbIOOpa Oyayiiei mpodeccun, obecrednuBasi MPEeMCTBEHHOCTh MEXKIY
0o01mmM 1 podeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHOro kypca «l'eomeTpusi» Ha yIIIyOJEHHOM YpPOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIEJIO).



COIEPKAHUE OBYYEHUA
10 KJIACC

IIpsiMmble ¥ JIOCKOCTH B IPOCTPAHCTBE

OcHoBHBIE  TIOHATUS  cTepeomeTpuH. Touka, mnpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHEe 00 aKCHOMAaTUYECKOM TMOCTPOCHHHM CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3aumMHOe pacrionokeHue mpsMbIX B IPOCTPAHCTBE: IEPECEKAIOLIMECH,
MapajulesIbHble W CKPEIIMBAIOIIMECS IpsAMble. [Ipu3HaKM CKpemMBarOmMXCs
npsAMbIX. [lapaninenbHOCTh MPSAMBIX U INIOCKOCTEW B MPOCTPAHCTBE: MapaJlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, MapalIEIbHOCTh TPEX MPSIMBIX, APAJUIETIBHOCTD IPAMOU
U 1uiockocTu. [lapanienbHoe M LEHTpaJbHOE NPOEKTUPOBAHUE, H300pa)KeHHE
¢uryp. OCHOBHBIE CBOMCTBAa MapajlieIbHOrO MNpPOEKTUpOBaHUsA. M300pakeHue
(Guryp B mapayiesbHONW MPOEKUUH. YTJbl C COHAMPABICHHBIMU CTOPOHAMH, YIOJ
MEKly NPSAMBIMH B ITPOCTPAHCTBE. llapamienbHOCTh MIIOCKOCTEN: MapasiebHbIE
IJIOCKOCTH, CBOWCTBA IapajijIeIbHbIX IIJIOCKOCTEH. IIpocrenmue
IPOCTPAHCTBEHHbIE (GUIYpbl Ha IUIOCKOCTH: TETpasAp, Mapajliesenumes,
MMOCTPOCHUE CEYCHU.

[leprieHIUKYISAPHOCTh NPSIMOM M IJIOCKOCTH: MEPIIEHIUKYIJISIPHBIE MIPSMbBIE B
IIPOCTPAHCTBE, NPSAMBIC MapAJLICIAbHbIE W IEPIECHAMKYISPHBIE K IUIOCKOCTH,
IPU3HAK MEPHEHAUKYIAPHOCTH MPSAMOM M IUIOCKOCTH, Teopema O IpsSMOU
NIEPIECHIUKYJIAPHOU IIJIOCKOCTH. OpTtoronasnbHoe IIPOCKTUPOBAHUE.
[leprieHIMKyISp M HAKJIOHHBIE: PACCTOSHUE OT TOYKH J0 TUIOCKOCTH, PACCTOSIHUE OT
MPSAMOI 10 MJIOCKOCTH, MPOEKUUsS PUTYphl HA IIOCKOCTh. lepneHauKyIspHOCTb
IJIOCKOCTEM: MPU3HAK MEPNEHIMKYJISPHOCTH ABYX IUIOCKOCTEH. Teopema O Tpéx
NIEPIECHINKYJIAPAX.

Yriel B IPOCTPAHCTBE: YroJl MEXKIy MNPSMOW U INIOCKOCTBIO, JBYTPAaHHBIN
YIOJI, JINHEWHBIM Yroa ABYIPAHHOTO yrua. TpEXrpaHHbIA U MHOTOTPAHHBIE YIJIBL.
CBOMCTBA IUTOCKUX YIJIOB MHOTOIPAaHHOTO yriia. CBOMCTBA INIOCKUX HJBYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIja. TeopeMbl KOCUHYCOB M CUHYCOB ISl TPEXTPAHHOTO YTJIa.

MHOrorpaHHUKHU

Buabl MHOrorpaHHukoB, pa3BEépTKa MHOrorpaHHuka. Ilpusma: n-yrosbHas
npu3Ma, IpsMasi 1 HaKJIOHHasi IPU3Mbl, OOKOBasl U MOJIHAS OBEPXHOCTh MPU3MBI.
[Tapautenenurnenn, npsAMOYTOJIbHBIN NapajuIeJIENUIIE] U €r0 CBOKMCTBA. Kparyaitimme
MyTH Ha TOBEPXHOCTU MHOrorpaHHuka. Teopema Oitnepa. [IpocTpancTBeHHast
teopema I[ludaropa. [lupamuga: N-yronbHas nupaMujia, IPaBUIbHAS U yCEUEHHAS
nupamuabl. CBoiicTBa péOGep U OOKOBBIX TpaHEW MPAaBUILHON MHPAMUIBI.
[IpaBuiIbHBIE MHOTOTPAaHHUKU: MIPABUIIbHAS MIPU3Ma U



paBWibHAas NUpamMuAa, INPAaBWIbHAs TpPEyrojbHas IUpamMuia M IPABUIbHBIN
TeTpasap, KyO. IlpeacraBieHue O mpaBUIBHBIX MHOTOIPAHHUKAX: OKTa’Jp,
JOJIEKa’Ip U UKOCadIp.

Bbluncnenue 31€MEHTOB MHOIOTPAaHHUKOB: pEOpa, AMAroHaau, YTJIbL
[Inomane OOKOBOWM NOBEPXHOCTM M MOJHOW HOBEPXHOCTU MPSAMOM IPU3MBI,
IUIOIIAIb OCHOBaHMI1, TeopemMa 0 OOKOBOW OBEPXHOCTH NMpsiMoi pu3Mbl. [1nomans
OOKOBOI TMOBEPXHOCTH M TMOBEPXHOCTH MPABUIBHOW MUPAMHIbBI, TEOpeMa O
IUIOIIAIM YCEUEHHOU MUPAMUIBI.

CummeTpuss B INPOCTPAHCTBE. JJIEMEHTbl CHUMMETPUM  IPABUJIBHBIX
MHOTOIpaHHUKOB. CHMMeTpus B MPaBWIBHOM MHOIOTPAHHUKE: CHMMETPHS
napaJIeNIeNuIea, CUMMETPHUsS NPABWIBHBIX IIPU3M, CHMMETPHS NPABWIBHOU
IUPAMUJIBI.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

IloHATHA: BEKTOpP B IIPOCTPAHCTBE, HYJIEBOM BEKTOp, IJIMHA HEHYJIEBOIO
BEKTOpPA, BEKTOpPHl KOJUIMHEApPHBIC, COHAIIPABICHHBIE W  IPOTUBOIIOJIOKHO
HallpaBJICHHbIE BEKTOPHI. PaBeHCTBO BEKTOPOB. JIeUCTBUS C BEKTOPaMU: CIIOKEHUE
Y BBIYATAHUE BEKTOPOB, CYMMa HECKOJIBKHMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucao. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOXEHHSI BEKTOpPA HA YHUCIIO.
IloHAaTHEe KOMIUIaHApHBIE BEKTOpHI. IIpHM3HAK KOMILIAHAPHOCTU TPEX BEKTOPOB.
IIpaBwio mnapamnenenunena. Teopema O pasigoKEHUUM BEKTOpa IO  TPEM
HEKOMIUIaHapHbIM  BekTopaMm. IIpsmMoyronpHas  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunarel BekTopa. CBA3b MEXKIy KOOPAMHATAMH BEKTOpA M
KOOpAMHATaMH TOYEK. YToJ Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tesa Bpamenust

[ToHsATHA: UMIMHAPUYECKAs IOBEPXHOCTb, KOHMYECKAsl IOBEPXHOCTB,
chepuueckas TMOBEPXHOCTb, oOpa3yromue noBepxHocTeil. Tema BparmieHus:
LWINHJP, KOHYC, yCEUEHHBIN KOHYC, cdepa, map. BzaumHoe pacnosoxenue cepsl
U IUIOCKOCTH, KacaTelibHas IUIOCKOCTh K cdepe. M300pakeHne Ten BpalleHus Ha
miockocTh. Pa3BépTka uunuuapa u konyca. Cummetpusi chepsl U mapa.

O6béMm. OcHoBHBIE CBoOMcTBa 00bEMOB Ten. Teopema 00 o0O0BEME
NpSIMOYTOJBLHOTO Tapajuiesnenunena u cieactBus u3 He€. OO0bEM mpsiMoill U
HAKJIOHHON NpPU3MbI, HWIMHJpA, MUpaMUabl U KoHyca. O0bEM IIapa U I1apoBOro
CErMeHTa.

KomOuHanuu Ten BpallleHHs W MHOTOrpaHHMKOB. IIpu3ma, BnucaHHas B
OWIMHAP, ONHCAaHHAas oOkoJio wwinHapa. llepeceuenune cdepsl U mapa c
miockocThio. Kacanme mapa u cdepsl miockoctbio. [loHATHE MHOrOrpaHHuUKa,



OTMMCAHHOTO OKO0JIO cdepsl, cdeppl, BOUCAHHOW B MHOTOIPAaHHUK WM TEJO
BpAILICHUS.

[Tmomans MOBEPXHOCTH IWJIMHIpA, KOHYyCa, IUIOMaab chepbl U e€ 4JacTeil.
[Tomobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIAZACH MOBEPXHOCTEH
nonoOHbIX Quryp. IlpeoOpazoBanue momoOus, romoretus. PemieHue 3amad Ha
ITIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenue ceyennii MHOTOIPaHHUKOB U TEJI BPAILLICHUS: CEYCHUS LIMIMHIPA
(mapayuienbHO W TEPHEHAUKYJISIPHO OCH), CeYeHHs KOHyca (TapasuiesibHbIC
OCHOBAHHUIO M MIPOXOJAIINE Yepe3 BEPIIUHY), CEUCHHUS I1apa, METOIbI OCTPOCHUS
CEUCHMI: METOJl CJIEA0B, METOJI BHYTPEHHEIO MPOECKTUPOBAHUS, METO]I IIEpEeHOCca
CEKYyUIEH TIOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B NIPOCTPAHCTBE

BekTopsl B mpoctpancTBe. Onepannu HaJl BEKTOpaMu. BEeKTOpHOEYMHOKEHHUE
BEKTOpoB. (CBOMCTBa BEKTOPHOTO yMHOXeHHUs. IIpsMmoyronpHas cucrema
KOOpJAMHAT B TmpocTpaHcTBe. KoopaumHatel BekTopa. PaznoxeHue BeKkTopa IO
6a3ucy. KoopauHaTHO-BEKTOPHBIM METO/I IPU PEIICHUHA T€OMETPUYECKUX 3a]ad.

JIBUKEHUs B IPOCTPAHCTBE

JIBmwxenus: mpoctpancTBa. OtoOpakeHus. J[BHKEHUS W PaBEHCTBO (QUTYP.
OOmue cBoicTBa JBWXEHUWA. Buapl ABWKEHUM: mnapaJyiedbHBI TEpPEeHOoC,
LCHTpaJIbHAsE CUMMETPHs, 3€pKalibHasi CUMMETPHsS, MOBOPOT BOKPYT MPSIMOM.
[IpeobpazoBanus mogodus. [Ipsimas u cepa Ditnepa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpaxaaHcKoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTH TPAKTAHCKOHN MO3HUIIMHA 00YYAIOMIeTrocs! Kak aKTHBHOTO U
OTBETCTBEHHOTO WJICHA POCCUHCKOTO 00IIECTBa, TPEICTABICHIE O MATEMAaTUICCKUX
OCHOBaxX (YHKIIMOHHPOBAHUS pPa3JMYHBIX CTPYKTYp, SBICHUH, TPOIEAYP
TPaKIAHCKOTO 00IIecTBa (BBIOOPHI, ONIPOCHI U IPYTOE), yMEHUEB3aNMOICHCTBOBATH
C COLMATbHBIMU MHCTUTYTaMH B COOTBETCTBUHU C UX (PYHKUIMAMU U HA3HAUCHUEM;

2) MATPHOTHYECKOE BOCTUTAHHE:

c(OPMUPOBAHHOCTh POCCUMCKOMN I'PpaKIAHCKOW MACHTUYHOCTH, YBAXKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHUICKON MaTeMaTHKH, IIEHHOCTHOE OTHOIICHHE K
JOCTUKEHHUSIM POCCUICKUX MAaTEMAaTUKOB U POCCUMCKON MAaTeMaTU4YECKOW IIKOJbI,
UCIIOJb30BAaHUE D3TUX JIOCTIKEHUM B JAPYTUX HayKax, TEXHOJOrusx, cdepax
HSKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIHTAHHE:

OCO3HaHHUE AYXOBHBIX LIEHHOCTEH POCCHUUCKOro Hapoaa, cOPMHUPOBAHHOCTh
HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TMOBEACHMS, CBA3AHHOTO C MPAKTHYECKUM
IPUMEHEHUEM JTOCTHKEHUIN HAYKH U JeSTEIbHOCThIO YUEHOT0, OCO3HAHHE JINYHOTO
BKJIaJla B IOCTPOCHHUE YCTOMYUBOTrO Oy IyIIEro;

4) 3cTeTHYEeCKOe BOCITUTAHME:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYas SCTETHUKY MaTeMaTHYECKUX
3aKOHOMEpPHOCTEH, 00BEKTOB, 3a7ay, peUIeHUl, pacCyKAeHUH, BOCIPUUMYHUBOCTb
K MaTeMaTHYECKUM acleKTaM Pa3InYHbIX BUIOB UCKYCCTBA;

5) ¢pu3nyeckoe BOCUTAHME:

cOPMUPOBAHHOCTh YMEHHUS NPUMEHATh MaTeMaTHYeCKHE 3HaHHUS B
MHTEpecax 3J0POBOT0 U OE30MacHOT0 00pa3a >KU3HHU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 370pOBBIO (370pOBOE MHTAHHUE, COAJTAHCUPOBAHHBIM PEXKHUM 3aHATHH H
OTIIbIXa, peryJisipHasl (pu3ndeckas aKTUBHOCTH), (PM3MUECKOE COBEPIICHCTBOBAHUE
NPU 3aHATUAX CIIOPTUBHO-030POBUTEIHHON ACSITETLHOCTHIO;

6) Tpy10BOE BOCIUTAHHUE:

TOTOBHOCTh K TpPYAYy, OCO3HaHHWE IICHHOCTH TPYIOTIOOUs, HWHTEpeC K
paznuuHbM  cepam  MpoPEecCHOHANBHON  NEATEIBHOCTH, CBSI3aHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpILAaTh OCO3HAHHBIA BBIOOP
Oynymeil mpodeccun H pealn30BbIBaTh COOCTBEHHbBIC JKU3HEHHBIE IUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYEeCKOMY OOpa30BaHUIO U



caM000pa30BaHUIO HA MTPOTSHKEHUH BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY YYaCTHIO
B PEUICHUH MTPAKTUYECKUX 33/1a4 MAaTEMaTUYECKOW HAMPABICHHOCTH;

7) 3K0JI0THYECKOe BOCTINTAHHE:

c(OPMUPOBAHHOCTh  AKOJIOTMUYECKON  KYJbTYphl, TOHUMAaHHE BIUSHUS
COLMAJIbHO-DKOHOMUYECKHUX IPOIECCOB HA COCTOSIHUE MPUPOJHOU U COLMAIBHOM
Cpelibl, OCO3HAHUE II00ATBHOTO XapaKTepa dKOJIOTMUECKUX MPOoOieM, OpUEHTAIUs
HAa TMPUMEHEHHE MAaTeMaTHYeCKMX 3HaHWM s pelieHus 3axad B o01acTu
OKpY’Kalolllel Cpelpl, IUIAHUPOBAHUE IIOCTYNIKOB M OLIEHKM HX BO3MOKHBIX
MOCJIEICTBUM JIJIs1 OKPYKAIOLIEH Cpeibl;

8) HeHHOCTH HAYYHOTO TO3HAHMS:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKH U 00IIECTBEHHOW MPAKTUKH, TOHUMaHUE MaTEMaTHUECKON
HAyKHU Kak cepbl 4eTOBEYECKOM IeITeIbHOCTH, 3TANOB €€ pa3BUTUS U 3HAYUMOCTH
JUISL pa3BUTHUSL IUBUIN3ALNY, OBJIAICHUE S3bIKOM MaT€MaTUKH U MaTEMaTHYECKOMN
KYJBTYpOH KakK CpEICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYLIECTBIISATh IPOECKTHYIO
1 UCCJIEI0BATENBCKYIO I€ITEIbHOCTh MHANBUYAIBHO U B TPYyIIIIE.

METAITPEAMETHBIE PE3YJIbTATbDI

ITo3HaBaTe/ibHBbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

ba3oBble Tornueckue a1eiicTBU:

BBIBJISIT M XapaKTepU30BaTh CYIICCTBEHHbIC MPU3HAKA MaTEMAaTHYECKUX
00BEKTOB, MOHATUHN, OTHOIIEHUN MEXKY MOHATUAMU, (OPMYJIUPOBATHONIPEICTICHUS
MOHATHUM, yCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJ1aCCU(DUKALIUKI, OCHOBAHMUSI JJIsT
0000111eHNs U CpaBHEHU S, KPUTEPUH MPOBOJAMMOTO aHAIIN3A,

BOCIIpUHUMATh,  (QopMyIupoBaTh W  TPEoOpa3oBbIBATH  CYXKICHUS:
YTBEPJUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIE U OOIIME, YCIOBHBIC;

BBISIBJISITh MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MIPOTUBOPEUUS
B (pakTax, JAHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, NpeAsiaraTb KPUTEPUU s
BBISIBJICHHS 3aKOHOMEPHOCTENU U IPOTUBOPEYNN;

JenaTh BBIBOABI C HCIOJIB30BAHMEM 3aKOHOB JIOTUKH, JI€IYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIOUECHH, YMO3aKIIIOUEHUH 10 aHAJIOTHH;

MPOBOJUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUM
(TIpsiMbIe U OT IPOTUBHOTO), BBICTPAUBATh APTyMEHTAIINIO, IPUBOJIUTH TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BHIBOJIBI;

BBIOMpPATh CMOCOO pemieHus y4eOHOW 3ajauyu (CpaBHHBATh HECKOJIBKO
BapUAHTOB PEIICHUs, BEHIOUPATh HAaOOJIee MOAXOASAIIUN C Y4ETOM CaMOCTOSITEILHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ncciaenoBare/ibCKue 1eiCTBUS:



UCIIOJIb30BaTh BOIPOCHl KaK HCCIENOBATEIbCKUN WHCTPYMEHT MO3HAHUA,
dbopMyaMpoBaTh  BONPOCHl,  (UKCHpYIOUIME  MPOTUBOpeune,  mpodsiemy,
yCTaHaBJIMBaTh MCKOMOE U JaHHOE, (popMUpOBaTh TUIIOTE3Y, apTryMEHTHUPOBATH
CBOIO MTO3ULIUI0, MHEHHUE;

MIPOBOJIUTH CAMOCTOSITENILHO CIUIAHWUPOBAHHBIN 3KCIIEPUMEHT, UCCIIEIOBAHUE
10 YCTAaHOBJICHUIO OCOOCHHOCTENH MaTEeMaTHYECKOTO 00BEKTA, SIBJICHHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXITy 00bEKTaMHU, SIBICHUSIMU, MPOIECCAMU;

CaMOCTOSITeNIbHO (popMynupoBaTh 00OOIIEHHS W BBIBOJBI MO pe3ysibTaTaM
NPOBEIEHHOTO  HAONIONEHMS, HUCCJIEAOBAaHMS, OIICHUBATh  JIOCTOBEPHOCTD
MOJIyYeHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IIIECHMIA;

POrHO3UPOBATh BO3MOKHOE pa3BUTHE TMPOIECCa, a TaKXKe BBIJIBUTATh
MPEANOJIOKEHNS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pabora ¢ undpopmanmeii:

BBISIBIISAT J€UIIUTHI MHPOPMALIUU, JaHHBIX, HEOOXOJUMBIX JUIsl OTBETa Ha
BOIIPOC U IS PELICHMS 3aa4H;

BBIOMPATh HHPOPMALIMIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, AHAJIM3UPOBATH,
CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH MH(POPMAIHIO PA3TUYHBIX BUOB U (HOpM
pEACTaBIICHHUS;

CTPYKTYpUpPOBaTh MHGOPMAIINIO, MPEACTABIATh €€ B pa3MyHBIX (popMmax,
WJUTIOCTPUPOBATH IpapruecK;

OLICHUBATh HaJEXKHOCTD uH(popmaumn o CaMOCTOSITEIIbHO
c(hOpMyYITUPOBAHHBIM KPUTEPHUSM.

KomMMyHuKaTHBHBIC YHHMBEpCcaIbHbIE y4eOHbIe 1eiiCTBUA

Oo0wmenue:

BOCIPUHUMATh U (HOPMYIMPOBATH CY>KICHHSI B COOTBETCTBUU C YCIOBUSMU U
LeJIIMU OOIIEHHUS, SICHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOO TOUKY 3pE€HUSI B YCTHBIX
U TIMCBMEHHBIX TEKCTax, JaBaTh IOSICHEHUS 110 XOJy pelIeHus 3aJayu,
KOMMEHTHPOBATH MOJYYEHHBIN pe3ybTaT;

B X0Jie 00CYXIEeHHsI 3a7aBaTh BOMPOCHI MO CYILIECTBY OOCYX/1aeMOW TEMBI,
po0JIeMbl, perraeMoi 3a/1a4uu, BbICKa3bIBaTh UJ1€U, HAllEJICHHbIE HAa TOUCKPEILEHUS,
CONOCTAaBIIATh CBOM CYXACHUS C CYXXICHUSMH APYIMX YYacTHUKOB JHUaiora,
oOHapyXMBaTh pa3IUuMe MW CXOACTBO TMO3WIMK, B KOPPEKTHOH Qopme
(bopMyIMpPOBATH PA3HOIIIACHS], CBOU BO3PAXKEHUS;

NPEACTABIATh PE3YIbTAThl PENICHUS 33/1a4d, SKCIIEPUMEHTA, UCCIIEIOBAHMS,
MPOEKTa, CaMOCTOSATEIbHO BBIOMPATh (opMaT BBICTYIUICHHS C Y4€TOM 3ajad
Mpe3eHTAMU U OCOOCHHOCTEH ayAUTOPUH.

PeryisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:



COCTaBJISITH IJIaH, AJITOPUTM PEIICHMS 3a7a4d, BEIOMpPATh CIOCOO PEIIeHUs ¢
y4E€TOM MMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pEUICHUN C Y4ETOM HOBOM MH(MOpMAIIIH.

CaMOKOHTPOJIb, IMOLMOHAJIbHBII HHTE/IEKT:

BIIQZICTh  HaBBIKAMHU  IIO3HABATENBHOW  pe(IeKCMU  KaK  OCO3HAHHUS
COBEPILIAEMbIX JEUCTBUI U MBICIUTENIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BIAJETh
croco0aMy CaMOMPOBEPKH, CAMOKOHTPOJISL Tpoliecca W pe3ylibTaTra PelIeHHs
MaTEMaTUYECKOM 3aJauH;

IpeIBUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MIPHU PEUICHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JIaHHBIX,
HaWJCHHBIX OMIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHWBATh COOTBETCTBHUE PE3YyJIbTATA IIEIU U YCIOBUSM, OOBSICHATH TPUIHHBI
JTOCTIDKCHUS YT HEIOCTHKEHUS PE3yIbTaTOB JACSITCIBHOCTH, HAXOIUTh OIITHOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMmecTHAasI 1eITEJIbHOCTD:

MMOHUMAaTh M HMCIOJB30BaTh MPEUMYIIIECTBA KOMAaHIHOW W WHIWBUIYATHHOU
paboThl mMpU peHieHuH Y4YeOHBIX 3ajay, MPUHUMATHh I1€Jb COBMECTHOMN
JeSTEIbHOCTH, IJIAHUPOBATh OPraHU3allUI0 COBMECTHOM paboThl, pacupeneisTh
BHJIbI pa0OT, TOTOBapUBATHCSI, 00CYKIaTh ITPOIIECC U pe3yIbTaT padOThl, 00001IaTh
MHEHHS HECKOJILKUX JTIOJICH;

y4acTBOBaTh B I'PYMIOBBIX (popmax paboThl (0OCYX)aeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BHITIOJHATH CBOIO YaCTh PA0OThl M KOOPAUHUPOBATH
CBOM JICUCTBUS C IPYTUMH YJICHAMU KOMaH/IbI, OIIEHUBATh KA4€CTBO CBOETO BKJIa/1a
B OOmUHA TPOAYKT TO KpUTEpHUsM, CGHOPMYIUPOBAHHBIM  YYaCTHUKAMHU
B3aUMOJICCTBHUSI.

HPEAMETHBIE PE3YJIBTATBI

K xoniy 10 ki1acca oOydJaronuiicss Hay4uTcs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMH TIOHSTHSIMH CTEPEOMETPUU TIPH
pelIeHn  3a7a4 U MTPOBEJACHUHN MAaTEMAaTHUYECKUX PACCYKICHUM;

e TPUMEHSATH aKCHOMBI CTEPEOMETPUU U CIICICTBHS M3 HUX IPHU PEIICHUN
reOMETPUUYECKUX 3a/1a4;

e KJacCU(UIIMPOBATh B3aHMMHOE PACIIONIOKEHUE TPSIMBIX B MPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSAMBIX U TUIOCKOCTEH B IPOCTPAHCTBE;

e CBOOOAHO ONEPHPOBATH IMOHATHUSMH, CBS3aHHBIMA C yIJIaMH B
MIPOCTPAHCTBE: MEXKAY MPSIMBIMA B IPOCTPAHCTBE, MEXKIY MPSIMON H
IUIOCKOCTBIO;

e CcBOOOIHO OTMEPUPOBATH MOHATUSIMH, CBSI3aHHBIMU C MHOTOTPaHHUKAMH,



e CBOOOJHO pacro3HaBaTh OCHOBHBIE BHUIbl MHOTOTPAHHUKOB (MpHU3Ma,
nupamuza, NpsSMOYTOJIbHBIN Mapauiesenunesa, Kyo);

e KJacCUPUIMPOBATh  MHOTOTPAHHUKH,  BBIOMpAass  OCHOBaHUSA IS
KJ1accuukanuu;

e CBOOOAHO OMEpUPOBATh TMOHATHUAMH, CBS3AHHBIMH C  CEUYCHHEM
MHOTOIPAaHHHKOB TIOCKOCTBIO;

e BBINOJIHATH napajuiebHOE, LEHTPAIbHOE U OpPTOTOHAJIBLHOE
MPOEKTUPOBaHUE (GUTYP HA TUIOCKOCTh, BHIMOIHATH U300pakeHus Guryp Ha
IIJIOCKOCTH;

e CTPOUTH CEYEHUS MHOTOIPAaHHUKOB PAa3JIMYHBIMU METOJIAMH, BBIITOIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX O0BEMHBIX (DHUTYD:
BU/JI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOMIAAXW  TOBEPXHOCTEM  MHOTOTPAaHHUKOB  (TIpU3Ma,
nupamua), FTCOMETPUUYECKUX TeJ ¢ TPpUMEHEHUEM (HOPMYIT;

e CcBOOOJHO ONMEPUPOBATH MOHATUSIMHU: CUMMETPHUSL B IPOCTPAHCTBE, LEHTP,
OCh 1 TJIOCKOCTh CHMMETPHH, IIEHTP, OCh U IJIOCKOCTH CHMMETPHUH (DUTYPHI;

e CBOOOAHO OINEPUPOBATH MNOHATHUSMHU, COOTBETCTBYIOUIMMHU BEKTOpPAM M
KOOpJIMHATaM B IPOCTPAHCTBE;

e BBINOJIHATH ACHCTBUS HaJl BEKTOPaAMU;

e pemaTh 33Ja4d Ha JI0KAa3aTeJIbCTBO MATEMAaTHUYECKUX OTHOLIEHUW U
HaXO0XJICHUE T€OMETPUUECKUX BEJIMYMH, IPUMEHSISI U3BECTHBIC METOBIIPU
pElICHUH MaTeMaTHYEeCKUX 3a7ad IOBBIIIEHHOTO M BBICOKOIO YpPOBHS
CIIOXHOCTH;

e TNPUMEHATH NPOCTEUIINE NPOTrpaMMHBIE CpPEICTBA M  JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI P PELIEHUH CTEPEOMETPUUYECKUX 3a/aY;

e W3BJIEKATh, MPEOOPA30BBIBATH W HHTEPIPETHPOBATH HHPOPMALHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpPEACTaBICHHYIO Ha
yepTekax U pUCyHKax;

e TNPUMEHATH TMOJYYEHHbIE 3HAHMS HAa TMPAKTUKE: CpaBHUBAaTh W
aHaJM3UPOBAaTh PEalbHbIE CUTYallMH, MPUMEHSATh U3YUEHHBIEC MOHATHUS B
mpoliecce IMOWCKa  peIIeHUs  MaTeMaTH4ecKu  chOopMyTUpOBaHHOU
npoOeMbl, MOJAEIMPOBATh PEANbHBIE CHUTyallud Ha SI3bIKE TE€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJEIN C HCIOIb30BAHUEM T'€OMETPUUYECKUX
MOHATUN M TEOpeM, ammapara aiareOpbl, periaTh MPaKTHYECKHe 3a/1aud,
CBSI3aHHBIC C HAX0XKJICHUEM F€OMETPUUYECKUX BEJIMYUH;

e WMETh NPEACTABJICHUS OO0 OCHOBHBIX JdTalax pPa3BUTUA TEOMETPHH Kak
COCTaBHOM 4yacTu (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHH.

K konmy 11 kiacca oOy4aromuiicss HAyqUTCs:



CBOOOJTHO OIEPUPOBATH TMOHATUSIMH, CBSI3AHHBIMU C UWJIUHAPUYECKOM,
KOHUYECKOM U cepuuecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJTyYCHHUS;

ONEPUPOBATH MOHITUSIMU, CBSI3AHHBIMU C TEJIAMU BPAILCHUS: [IWJIMHAPOM,
KOHYCOM, c(hepoit 1 mapowm;

pacmo3HaBaTh Tenla BpamieHus (UMUIUHAP, KOHYC, cdepa uU map) H
OOBSCHATH CIIOCOOBI TIOJTYYEHHUSI TEJT BPAIICHUS;

KJIaCCU(DUIMPOBATH B3aMMHOE PACIIONIOKEHHE CPEPhI U MIIOCKOCTH;
BBIYUCIISITh BEIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB W TEJ BpaIllCHHUS,
O0BEMBI W TUIONMIAIA TIOBEPXHOCTEH MHOTOTPAHHMKOB WM TEJ BpAIICHWSI,
TreOMETPUUECKUX TeJl C MPUMEHEHHEM QOpMYIT;

CBOOO/IHO OIEpPUPOBATH MOHSITUSMH, CBSI3aHHBIMH C KOMOWHAITUSMH TEI
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIUCAHHBIM B cdepy u
ONMMCAHHBIA OKOJO cephl, chepa, BIUCAHHAS B MHOTOTPAHHUK WM TEJO
BpAaIllCHHUS;

BBIYUCIISITh COOTHOIIEHUS MEXKY TUIOIIAIIMU MMOBEPXHOCTEN 1 00bEMaMu
ITOJIOOHBIX TEII;

n300pakaTh u3y4daemble (UTYpBI, BBIOJHITH (BBIHOCHBIC) IUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUS TEJl BPAILICHHUS;

U3BJIEKATh, WHTEPIPETUPOBATH U MPeOoOpa3oBbIBaTh HUHGPOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTrypax, TMPEJACTaBICHHYI0 Ha
YepTekax U pUCyHKax;

CBOOOTHO ONIEPUPOBATH TOHATHUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJTHSTH OTIEpaIliy HaJl BEKTOPAMU;

3aJ1aBaTh IJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOW CUCTEME KOOPIMHAT;
pelaTtbh reOMEeTpUUYECKHE 3aJ]a4l Ha BBIYUCIICHUE YTJIOB MEXKIY MPSIMbIMU
U TUIOCKOCTSIMU, BBIYMCIICHUE PACCTOSHUM OT TOYKH JO TJIOCKOCTH, B
1[eJI0M, Ha MPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METO/1a MPHU PEIICHUY;
CBOOOJIHO ONEpPUPOBATh TOHSATUSIMHU, CBA3aHHBIMU C JIBIDKCHHUEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUM;

BBITIOJIHATh M300pa)X€HUSI MHOTOTPAaHHUKOB M TEJl BpallleHUS TMpHU
MapajuIEIbHOM  MEPEHOCE, LEHTPAJIbHOM CUMMETPUM, 3E€pKAIbHOMU
CUMMETPUH, ITPU TTIOBOPOTE BOKPYT MPSMOU, TpeoOpa3zoBaHUsl MOI00US;
CTPOUTH CEUEHHS MHOTOTPAHHUKOB W TEJ BPAICHUS: CEUEHUS IMIIUHIpA
(mapaJuyienbHO U MEPIEHIUKYJIIPHO OCH), CEUCHUSI KOHYca (TapajuielibHbIe
OCHOBAHUIO U IPOXOASIINE YEPE3 BEPILIMHY ), CEUCHUS 1Iapa;
UCIIOJIb30BaTh METOJbl MOCTPOEHUS CEUYECHHMI: METOJ CJEA0B, METO]
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I TEPEHOCA CEKYILEN TII0CKOCTH;



J0Ka3bIBaTh TE€OMETPUYUECKHUE YTBEPKICHUS;

MPUMEHATh TeOMETpUUECKHEe (DAKTBI NJIs PEIICHUS CTEPEOMETPUUECKHIX
3a/a4, TPEANOAraloIuX HECKOJIBKO IIIaroB pPEIICHUs, €CIH YCIOBHUS
MPUMEHEHUS 33JIaHbI B IBHOW M HEIBHOU (hopMe;

pemath 3a7add Ha JIOKa3aTelbCTBO MAaTEMaTHYECKHX OTHOIIECHUH U
HAXOXKJECHUE TEOMETPUICCKUX BEITMYUNH;

MPUMEHSTh MPOTPAMMHEBIE CPEACTBA M AJICKTPOHHO-KOMMYHHUKAITMOHHBIC
CUCTEMBI TIPY PEIICHUHN CTEPECOMETPHUCCKUX 3a7ad;

IPUMEHSATH MOJTyUYCHHBIC 3HAHUS Ha IPAKTHKE: CPAaBHUBATH, aHATU3UPOBATH
U OICHUBATh pEaAbHbIC CUTYallid, MPUMCHITh HW3YYCHHBIC MMOHSTHS,
TEOPEMBI, CBOWCTBAa B TPOIECCE IIOMCKA PEIICHUS MaTeMaTUYECKU
chOpMyITUPOBAHHONW TIPOOIEMBI, MOJCIMPOBATH PEAbHBIE CUTYyallud Ha
SI3BIKE TEOMETPUH, UCCIICIOBATH MMOCTPOCHHBIE MOJCIIH C UCITOJIb30BAaHUEM
TCOMETPUYECKUX TIOHATHH W  TEOpeM, almapara aiareOpsl, pemaTrh
MPaKTUYECKUE 3a/layd, CBS3aHHBICE C HAXOXKICHHEM TIe€OMETPUUYECKHUX
BEJIMYHH;

UMETh TPEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS TEOMETPUU Kak
COCTaBHOM 4YacTu (pyHJIaMEHTa Pa3BUTHUSI TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosimyecTBo yacos DJIeKTPOHHBIE
Ne HaunmeHnoBaHMe pa3ieiioB U TeM (uudposrie)
n/n NPOrpaMMmblI Bcero Konrpoabusie | Ipakririeckie o0pa3oBaTe/IbHbIE
padoThbI padoThbI pecypes!
1 BBenenue B crepeoMeTpuio 23 1
5 B3anmHOE pacnosioxKeHue NpsiMbIX B 6 1
IPOCTPaHCTBE
3 [TapannensHOCTh NPSAMBIX U IUNIOCKOCTEH B 3
IPOCTPaHCTBE
4 HepneH):[mfynﬂpHOCTb HPSMBIX U o5
IUIOCKOCTEH B IPOCTPAHCTBE
5 VYTiiBl B paccTosTHUS 16
6 MHororpanHuku 7
BexTopsl B mpocTpaHcTBE 12
8 HOBTOP@HI/IG, 000011IeHNEe U CUCTEMATHA3AIHS 5 5
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KJIACC

KosaunuyectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
n/n NPOrpaMmblI Bcero Kontpoabieie | IHpakriieckue o0pa3oBaTe/ibHbIE
padoThbI padoThbI pecypes!
1 [ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIHS 4
3HAaHUU
2 AHanuThuyeckas reoMeTpus 21 1
[ToBTopenue "IlapamienbHbie u
MIEPIICHIUKYJISIPHBIC TIPSIMBIC.
[TapaninenbHOCTb PSAMOI U MIIOCKOCTH.
3 [lepneHauMKyIIPHOCTD NPSAMOM IIIOCKOCTH. 10 1
[TapannensHbie U IEPICHIUKYISIPHBIC
TI0CKOCTH. MHororpaHHuku. CeueHus
MHOTOTPaHHHUKOB'".
OO0BEM MHOTOrpaHHUKA 12
5 Tena BpaieHus 24
6 [Tnomany moBepXHOCTH M OOBEMBI KPYTIIBIX 9 1
Ten
7 JIBro>keHus 5 1
8 [ToBTOpEeHHE, 0000IIEHNE U CUCTEMATH3AIIH 17 5
3HAHUHT
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTposabHubie
padoThbI

IpakTuyeckue
padoThbI

Jara
U3y4YeHH s

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchl

OcHoBHbIE NpaBUiIa U300paKEHUS HA
PHUCYHKE IJIOCKOCTH, MapauleIbHbIX
IpSIMBIX (OTPE3KOB), CEPEANHBI OTPE3KA

[ToHATHS cTepeomMeTpun: TOUYKA, IIpsAMasd,
IUIOCKOCTB, MPOCTPaHCTBO. OCHOBHBIE
IpaBUJia U300paKEHMsI HA PUCYHKE
IIJIOCKOCTH, IMapaJUICIIbHBIX IPAMBIX
(OTpe3KOB), CepelMHbI OTPE3Ka

[MousATHS: IepeceKaroIInecst MIOCKOCTH,
TIEPECEKAIOIINECS TPSIMasi ¥ TUIOCKOCTh;
HOJYIPOCTPAHCTBO

[ToHsTHS: TIepeceKaroecs MIOCKOCTH,
TIEPECEKAIOIINECS MPSIMasi ¥ TUIOCKOCTh;
HOJTYPOCTPAHCTBO

MHororpaHHuKH, H300paKeHNE
MPOCTEHIINX MPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOIINX 00bEKTOB

MHororpaHHuKH, U300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX (DUTYD,
HECYIIECTBYIOIINX 00BEKTOB

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE




CIICACTBHUA U3 HUX

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CIIEICTBUSA U3 HUX

AKCHOMBI CTEPEOMETPUHU U TTEPBHIE
cnenctBus U3 HuX. CriocoOwl 3a/1aHus
MPSAMBIX U IJTIOCKOCTEN B IPOCTPAHCTBE.
O06o03HaueHUs TIPSMBIX U TIJIOCKOCTEH

10

N3o06paxkenue ceueHuit nupamubl, Kyoa u
IPU3MBbI, KOTOPbIE IPOXOAST Yepe3 X
pé€bpa. M3o0pakeHne nepecedcHus
HOJyYEHHBIX IIOCKOCTeH. PackpaniBanue
IOCTPOCHHBIX CEUYCHUH Pa3HBIMH LIBETAMU

11

N300pakeHne ceueHui MupaMuibl, Kyoa u
MPU3MBI, KOTOPBIE TPOXOJIAT Uepe3 uxX
pé6pa. N3o0paxeHue nepeceueHus
MOJTy4YEHHBIX TUIOCKOCTe!. PackpamvBanue
MOCTPOCHHBIX ceueHnu Pa3HBIMU LIBETAMU

12

N300paxeHne cedeHni MupamMubl, Kyoa u
MPU3MBI, KOTOPBIE IIPOXOIAT Yepe3 UX
pé6pa. N3o0paxeHue nepeceueHus
MOJTy4YeHHBIX TUIOCKOCTel. PackpammBanue
MMOCTPOCHHBIX ceueHnu Pa3HBIMHU IIBETAMU

13

N3o00paxkenue ceueHnit mupamMubl, Kyda u
MIPU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 X
pEbpa. N3o0paskeHue nepeceueHus
MOJYYEHHBIX IUIOCKOCTEM. PackpammBanue
MOCTPOEHHBIX CEUYEHUN Pa3HBIMU I[BETAMHU

14

Mertop cre1oB it TOCTPOEHUS CeUEHUN




15

Mertopa cieoB Uit HOCTPOCHUS CEUCHHIH.
CBolicTBa niepece4eHnil PSIMbIX U
IIJIOCKOCTEMN

16

Mertopa cie0B AJist IOCTPOCHUS CEUCHHIM.
CBolicTBa niepece4eHnil psIMbIX U
IIJIOCKOCTEMN

17

[TocTpoenue ceueHuii B mupamue, Kyoe
no TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEH U 3alHCh 111aroB
MIOCTPOEHUSA

18

[TocTpoenue ceuenuii B nupamuie, Kyoe
no TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEpPTEXKEH U 3alKCh 111aroB
MMOCTPOEHUSA

19

[TocTpoenue ceuenuii B nupamuie, Kyoe
no TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEHN U 3alUCh L1aroB
IIOCTPOEHUS

20

[TocTpoenue ceuenuii B nupamuie, Kyoe
no TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEHN U 3alIUCh 11aroB
MTOCTPOEHUS

21

[ToBTOpenue mianumerpun: Teopema o
MPOTMOPIMOHANLHBIX 0Tpe3kax. [logooue
TPEYTOJIbHUKOB

22

IToBTOpenue mianumerpun: Teopema
Menenas. PacueTsl B ceUeHHUSIX Ha
BBIHOCHBIX 4YepTexax. MicTopus pa3zBuTus
MJIAHUMETPUU U CTEPEOMETPUM




23

KonTpoasHas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

24

B3aumHoe pacnonoxeHue npsiMbix B
npoctpancTBe. CKperuBaronmecs
npsimbie. [Ipu3HaKu CKpeluBaromuxcs
npsmbix. [lapaniensHble npsiMbie B
IIPOCTPAHCTBE

25

Teopema o CylieCTBOBaHUH U
€IMHCTBEHHOCTH MPSIMOI MapasuieIbHON
JAHHOM IPSIMOM, POXOSAIIECH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIS)KAIeH Ha JTaHHOMN
npsMoii. JleMma o mepeceueHun
napauieIbHBIX MPSMBIX IIJIOCKOCTHIO

26

[TapannensHOCTH Tpex NpsMbIX. Teopema o
TpEX nmapasuieabHbIX NpAMbIX. Teopema o
CKPEIIHBAIOIINXCS PAMBIX

27

[TapannenbHOE MPOEKTUPOBAHUE.
OcCHOBHBIE CBOMCTBA apALIIEITHHOTO
npoekTupoBaHus. M300paxkeHne pa3HbIx
buryp B napauienbHON MPOSKINH

28

IleHTpanbHas npoeKuusa. YTOI C
COHAIPABJICHHBIMA CTOPOHAMHU. YTOII
MEXIY MPSMBIMU

29

3aa4uM Ha JOKa3aTeNIbCTBO U
UCCIIEI0BAHNE, CBSI3aHHBIE C
PAacCIIOIOKEHNEM MIPSIMBIX B POCTPAHCTBE

30

[TonsTHS: MapamIeabHOCTh TPSIMON U
MJIOCKOCTH B IpocTpaHcTBe. [Ipu3Hak
NapauIeIbHOCTU MPSIMON U MJIOCKOCTH.




CaolicTBa napauieaIbHOCTU IPSIMON U
IUIOCKOCTU

31

['eomeTpryeckue 3aaun Ha BIYUCIICHUE U
JI0Ka3aTeNNbCTBO, CBSI3aHHBIE C
NapauIeIbHOCTHIO MPSMBIX U IIIOCKOCTEN
B IIPOCTPAHCTBE

32

[TocTpoenue ceueHusi, IpoXOAILIETo Yepe3
JAHHYIO MPSIMYIO HA YEPTEKE U
napajuieIbHOro Apyrou npsmoii. Pacuér
OTHOIICHUH

33

[TapannenpHast npoeKUUsl, IPUMEHECHUE
IUTSI TIOCTPOCHUS ceueHu Ky0Oa u
napasienenurnena. CBolcTa
napajuiejenunea u mpu3Msbl

34

[MapannensHble iockocty. [IpusHaku
NapaJuIeIbHOCTH JBYX IUNIOCKOCTEN

35

Teopema 0 nmapamiebHOCTH U
€IMHCTBEHHOCTH IUIOCKOCTH, IPOXOASAILEH
yepes TOUYKY, He MPUHAJICKAILYIO JaHHON
IJIOCKOCTH U CJIEACTBUS U3 HEE

36

CBoiicTBa mapayIeNIbHBIX IUIOCKOCTEN: O
[apaJuIEIbHOCTH NPSAMBIX IIEPECEUCHUs
[IpHU [IEPECEYEHNN IBYX MMapaseIbHbIX
IIJIOCKOCTEN TpeThen

37

CoiicTBa mapanienbHbIX MI0CKOCTEN: 00
OTpe3Kax MapauleIbHbIX MPSIMBIX,
3aKJIFOYEHHBIX MEXy TapajlieIbHbIMU
IUIOCKOCTSIMH; O IEPECEUEHHUH MTPSIMOM C
JBYMs apaJlJIeIbHbIMU INIOCKOCTSIMU




38

[ToBTropenue: Teopema [ugaropa Ha
IVIOCKOCTH

39

[ToBTOpEHUE: TPUTOHOMETPHUSL
IPSIMOYTOJIBHOT'O TPEYTOJIbHUKA

40

CgoiicTBa Ky0a U IPSIMOYTOIBHOTO
napajuiejaenunena

41

Brruncnenue ajiMH OTpe3KOB B Ky0Oe 1
IPSIMOYTOJIBHOM IapasuieieuIe/ie

42

[lepneH MKy ASIPHOCTD NPSAMOU U
miockoctH. [Ipu3Hak
NEPIEHIUKYISIPHOCTH IPSIMON U
IJIOCKOCTH

43

[TepnieHIUKYISIPHOCTD NIPSIMON U
mockocty. [Ipu3nak
NEPIEHAUKYISIPHOCTH IIPSIMON U
IUIOCKOCTH

44

Teopema o CylIeCTBOBAHUU U
€MHCTBEHHOCTHU IPSIMOI1, MPOXOAAIIei
4yepe3 TOUKY MPOCTPAHCTBA U
NEePHEHANKYISIPHON K IITIOCKOCTH

45

[InockocTH U MepIEeHINKYISIPHBIE UM
IIPsIMBIE B MHOTOTPaHHUKAX

46

IInockoctu u NEPNCHAUKYIISIPHBIC UM
MMpSAMBbIC B MHOI'OT'PAHHUKAX

47

[lepnenauKyIsp U HAKJIOHHASA.
[TocTpoeHne nepnesauKyIIsipa U3 TOYKH Ha
IPSMYIO

48

[IeprieHAUKYIISAp ¥ HAKIIOHHAS.




[TocTpoenue nepreHuKyIspa U3 TOYKU Ha
IPSMYIO

Teopema o TpEX nmepneHUKyIIpax

49
(mpsimast 1 oOpaTHas)

50 Teopema o TpEX nmepneHUKyIIpax
(mpsimast 1 oOpaTHas)

51 Yron mexay CKpemyBarmuMuUC
IPSIMBIMU
[Touck neprneHANKYISPHBIX MPSIMBIX C

52 MOMOUIbIO NEPIEHANKYIIAPHBIX
IIJIOCKOCTEMN

53 OpTOoroHanbHO€ MPOEKTUPOBAHUE
[Toctpoenue ceueHuii Kyda, MPU3MBI,

54 MPAaBWJIBHON MUPaAMUIBI C TOMOIIBIO
OPTOTOHAJILHOMN NPOEKINU
[Toctpoenue ceuenuii kyoa, MpU3MBI,

55 IIPABWJIBHOM MUPaMUJIBbI C IOMOIIBIO
OPTOTOHAJILHON MPOEKINU
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEJIbHO MIocKocTu. [lnockocTu
CUMMETpPU B MHOTOI'paHHHUKaX

57 [Ipu3Hak nepneHuKyIsIpHOCTH NPSIMON U
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUH

58 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSIHUN OT TOUKH JI0 TIOCKOCTH

59 IIpaBunpHBIE MHOTOTPaHHUKU. Pacuér
PacCTOSIHUN OT TOYKH JI0 TUIOCKOCTH

60 CnocoObI OMyCTUTh MEPIICHIUKYIISPBI:




CUMMCTpPUs, CABUT TOYKH I10
NapaJuIeIbHON NPAMOU

61

CnBur no HenapaienbHON IPSIMOH,
MU3MEHEHUE PACCTOSHUN

62

KonTtponpHas padora "B3anmnoe
pacHoI0KEHHE IPSAMBIX U IIIOCKOCTEH B
npocTtpascTse”

63

[ToBTOpEHME: Yyroa Mex 1y NpsMbIMU Ha
IUIOCKOCTH, TPUTOHOMETPHSI B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpEMa
KOCHUHYCOB

64

IToBTOpEHME: YyrOa MEKIY
CKPELIMBAOIINMUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

FGOMCTpI/I‘-ICCKI/Ie METO/AbI BBIYMCIICHUA
yriia MEXKAYy IMPAMBIMH B MHOT'OI'paHHUKaxX

66

JIByrpansslii yroj. CBOMCTBO JIMHEWHBIX
YIJIOB ABYTPAHHOIO yria

67

[lepnenaukynspusie miockoctn. CBONCTBA
B3aMMHO MEPIECHIUKYJISPHBIX MIIOCKOCTEN

68

[Ipu3Hak neprneHaIuKyIsIspHOCTH
IIJIOCKOCTEM; TEOpEMa O MPSIMOU
MepeCceUeHUs ABYX MIOCKOCTEN
MEPIEHAUKYIISIPHBIX TPEThEN MIIOCKOCTH

69

[TpstmoyTONBHBIN Napaienenumnen; Kyo;
WU3MEPEHHUs], CBOWCTBA MPSMOYTOJIBHOTO
napajuleenumne1a

70

TeopeMa 0 1MaroHany NpsIMOYTOJIbHOTO




napauiejienuicaa u CJaICICTBUC U3 Hee

71

CrepeomeTpuyuecKue 1 MpUKIaJIHbIC
3aJ1auu, CBS3aHHBIC CO B3aUMHBIM
PACIIOJIOKCHUEM MIPAMBIX U IIJIOCKOCTH

72

[ToBTOpEHME: CKpELIMBAIOIIUECS MPSMBIE,
napaielibHble INIOCKOCTH B CTaHIAPTHBIX
MHOTOTpaHHHUKaX

73

[Tapa napaynenbHbIX IJIOCKOCTEN Ha
CKPEIIHUBAIOIINUXCS MPSMBIX, PACCTOSIHHE
MEXIY CKPEIIMBAIOIIMMUCS MIPSMBIMHU B
MPOCTBIX CUTYAIUSIX

74

Paccrosaue ot Toukn J0 IIIIOCKOCTH,
pacCToAHUC OT HpHMOﬁ J0 IINTIOCKOCTH

75

Brruucienue paccTosHUN MEXKIY
CKPELIMBAIOIMMMHUCS IPSIMBIMU C
ITOMOIIBIO NEPIIEHINKYJIIPHOMN MIOCKOCTH

76

Tpé€XrpaHHblii yroj, HEpaBeHCTBA IS
TpexrpaHHbIX yrioB. Teopema IIudaropa,
TEOPEMBI KOCHHYCOB U CHHYCOB JIJIS
TPEXTPAHHOTO yria

77

DneMeHTHI chepUIecKOil TeOMETPUH:
reo/Ie3NYecKre JIMHUU Ha 3eMie

78

KontponbHas padora "Yrisl u
paccrosiHus"

79

Cucremartuzanus 3HaHUN "MHOTrOrpaHHUK
1 €T0 DJIEMECHTHI"

80

ITupamupa. Buasl nupamun. IlpaBunbaas
nupamMuaa




[Ipusma. IIpsamas 1 HaKJIOHHAS IPU3MBI.

81 1
[IpaBunbHas npusma

82 [Ipssmoit napainenenunen, 1
IPSAMOYTOJIbHBIN Napajienenumnes, Kyo

83 Brimykisie MHOTOrpanHuku. Teopema 1
Ditnepa
Brimykisie MHOTOTpanHuKkd. Teopema

84 Oitnepa. [IpaBuiibHbIE U TOTYIIPABUIIBHBIE 1
MHOTOTPaHHHUKH

85 KonTtponpHas padora "MHuororpaHHUKH" 1

86 [ToHsiTHE BEeKTOpaA Ha MJIOCKOCTHU U B 1
POCTPaHCTBE

87 CyMmMa BEKTOpOB 1

88 Pa3HocTh BeKTOpOB 1

89 [TpaBwuiio mapamienenunena 1

90 YMHOKEHHE BEKTOpa Ha YUCIIO 1
Paznoxxenne BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JIEXKAIIUX B OJHON 1
TUTIOCKOCTH

92 CkaJisipHOE TTPOU3BEICHUE 1

93 Brrunciienune yriia Mexay BEKTOpaMHu B 1
IPOCTPAHCTBE

94 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1

95 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1

96 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1

97 [Ipocreiitme 3a1a4u ¢ BEKTOPaMU 1

98 O0001eHre 1 cucTeMaTh3alus 3HaHUH 1




99 O0o01IeHNe U cHCTeMaTU3alus 3HAaHU N 1
100 Wrorosas KOHTpOJbHASA paboTa 1
101 Hrorosast KoHTpoOJIbHAS paboTa 1
102 O0001eHre ¥ cucTeMaTh3alus 3HaHUI 1
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




11 KJIACC

KosnnuyectBo yacos DJIeKTPOHHbIE
Ne ara udposbie
n/n Tema ypoka Bcero Kontpoaensie | Ipaxrueckue fll?»y‘leﬂl/lil :)Iﬁ[()l)al;osaTenLHue
padoThI padoThI pecypes!
1 [ToBTOpenue kypca 10 knacca. Bekropsi B 1
npoctpancTBe. OCHOBHbBIE OHATHS.
[ToBTOpenue kypca 10 knacca. Cnoxenue,
2 BBIUMTAHUE BEKTOPOB. Y MHOKEHHE 1
BEKTOPA Ha YUCJIO.
3 IToBTOpenue kypca 10 knacca. 1
KomrmmanapHbie BEKTOPBI.
4 [ToBTOpenue Tems! "BekTopsl B 1
npocTtpaHcTee". Pemenue 3anad.
5 [TpstmoyTONBbHAS CUCTEMA KOOPAUHAT B 1
IPOCTPaHCTBE.
6 Koopaunats! BekTopa. 1
[TpaBwa BEIYHUCICHUS KOOPAUHAT CYMMBI
7 ¥ Pa3HOCTH BEKTOPOB, KOOPIUHAT 1
MIPOM3BEICHUSI BEKTOPA Ha YUCJIO.
Pemenne 3anau.
3 CBs13b MEXIy KOOPJAUHATAMH BEKTOPOB H 1
KOOpJWHATAMH TOYEK.
9 [Ipocreiimue 3a1a4u B KOOpAUHATAX.
10 [Ipocreiimue 3a1a4u B KOOpAUHATAX.




11

[Ipocreitmme 3axa4n B KOOpAUHATAX.

[IpoBepounas padora "KoopauHatsl

12 TOYKH M KOOPJAMHATHI BEeKTOpa"

13 VYron mexny Bekropamu.CkaiasipHoe
IIPOU3BEJICHUE BEKTOPOB.
CkansipHoe Mpou3Be/IeHUE BEKTOPOB B

14 ¢duznke, BeIYUCICHHE PAOOThI TOCTOSHHOM
cuibl. Pemenne 3amay.

15 Brruncnenue yria Mexay MIOCKOCTSMH.

16 AHaIMTUYECKHE METO/IbI pacyéra yria
MEXIy MPSMbIMUA B MHOTOTPaHHUKAX.

17 AHaIUTHYECKHUE METO/Ibl pacuéTa yria
MEX]ly MJIOCKOCTSMHU B MHOT'OIPaHHUKAX.

18 ®dopmyJia pacCTOSHMSI OT TOUKH J10
IJIOCKOCTH B KOOpJIMHATAaX.

19 HaxoxneHne paccTosiHus OT TOYKHU A0
MIJIOCKOCTH B KyO€.

20 HaxoxneHne paccTosiHus OT TOYKHU A0
MJIOCKOCTH B MPAaBUIIBHOM

91 HaxoxieHne pacCTostHUS MEXIy
CKPEIIHUBAIOIIUMHUCS MTPSIMBIMHU.

22 BextopHoe npon3BeieHre BEKTOPOB.

93 BexTopHO - KOOpIMHATHBIN METOI.
Pemenue 3amau.

24 BexTopHO - KOOpIMHATHBIN METOI.
Pemenue 3amau.

o5 KontponbHast pabota "AHanutuueckas

reoMerpust"




26

[TapamienbHble IpsIMBIE B IPOCTPAHCTBE.
[TapamienbHble IPSMBIE U IIJIOCKOCTH.

27

[TapamienbHble TPSIMbIE U IJIOCKOCTH:
pacyeT OTHOIIEHUM.

28

[IepnieHauKyIsIpHBIE IPSMBIE U
IJIOCKOCTH: CTAHIAPTHBIE IIapbl
NEPIEHAUKYISIPHBIX INIOCKOCTEN U
IIPSAMBIX, CAMMETPUU MHOI'OTPAaHHUKOB.

29

[lepnienauKyJIApHBIE IPSAMBIE U
IUIOCKOCTH. TeopeMa o Tpéx
MEPICHANKYISpax.

30

[IepnieHauKyIsIpHBIE IPSIMBIE U
IIJIOCKOCTH: BBIUUCIICHUE JJIMH B
MHOT'OI'PAHHUKAX.

31

[ToBTOpenue: momanu
MHOTOYT'OJIbHUKOB, (POPMYJIBI JUISI
IoImaaen, cooopaxeHus noao0us.

32

[ToBTOpenue: miomanu
MHOTOYTOJTBHUKOB, ()OPMYIIBI JIS
TJI0IA e, COOOpaKeHUs TOT00USI.

33

[Tnomaau cedeHnii MHOTOTPaHHUKOB:
TUIONIA/IM TTIOBEPXHOCTEH, pa3pe3aHus Ha
YaCTH, COOOpaKEHUS O I00MUS.

34

[Tnomaau ceyeHnii MHOTOTPaHHUKOB:
TUIONIA/IM TTIOBEPXHOCTEH, pa3pe3anus Ha
YaCTH, COOOpaKEHUS O I00MUS.

35

Kontponshas padora " [ToBropenue:
MHOTOTPaHHUKH, CEUYEHUS




MHOT'OI'PpaHHUKOB.

O61éM Tena. OOBEM MPSIMOYTOIBHOTO

36 napaJenenunesa.

37 3anaum 00 yABOEHHH Ky0a, 0 KBaJpaType
Ky0a; 0 TPUCEKIUH yTJIa.
CrepeoMeTpHUEeCKHE 3a/1a4H, CBSI3aHHBIE C

38 00BEMOM MPSIMOYTOJILHOTO
napajuiesenunesa.

[puxiagaeie 3a1a4u, CBSI3aHHBIE C

39 BBIYUCIICHIEM 00bEMa MPSMOYTOJIEHOTO
napajuiesenunesa.

40 ®opmyna 06béMa nupamuibl. OTHOIIEHHE
00BEMOB MUpaMUJ ¢ OOIINM YTIIOM.

41 ®dopmyna 06béMa nmupamuibl. OTHOIIEHUE
00BEMOB MUPaMHU/I C OOLIUM YTJIOM

42 CrepeoMeTpHUuecKre 3aJaul, CBI3aHHbIE C
00BEMaMH HAKJIIOHHOW MPU3MBI

43 CrepeoMeTpHUEeCKHE 3a]1a4H, CBSI3aHHbIE C
00BbEMaMH TTUPAMHUIBI
[Tpuxnanueie 3agauu mo Teme "OO0bEMBI

44 Ten", CBsI3aHHBIE C 00HLEMOM HAKJIIOHHOM
PU3MBI

45 [Tpuxnagnsie 3anaun no Teme "OO0bEMBI
Ten", CBA3aHHbIE C 00BEMOM MUPAMUIBI

46 [Tpumenenue o0bEMOB. Bruncienue
pPacCTOSHUA 70 TII0CKOCTH

47 Kontponbnas pabora "O0bEmM

MHOTOTrpaHHHKaA"




]_[I/IJII/IHI[pI/I‘-IeCKaSI MMOBCPXHOCTD,

48 0o0pasyrome IIMHIPUIECKON
MOBEPXHOCTHU

49 Humuaap. [psmoit KpyroBou HUIUMHIDP.
[Tnomane MOBEPXHOCTHU IIMIMHIPA

50 Konungeckast TOBEpXHOCTh, 00pa3yromue
KOHUYECKOU nmoBepxHocTH. Konyc

51 CeueHue KOHYyca MI0CKOCTBIO,
napauieaIbHOM MIIOCKOCTH OCHOBAHHUS

59 VYceuénnblil koHyc. M300pakenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomane 60KOBOM MOBEPXHOCTH U
MOJTHOM MOBEPXHOCTU KOHYCa

54 [Tnommans 60KOBOM MOBEPXHOCTH U
MOJIHOM MTOBEPXHOCTU KOHYyCa
CrepeomeTpruecKkue 3aauu Ha

55 JI0OKa3aTelIbCTBO U BHIYMCIICHHE,
MOCTPOEHUEM CEUCHUH LUJIMH]IPA, KOHYyCa
CrepeomeTpruecKkue 3aJauu Ha

56 JIOKA3aTeJIbCTBO M BEIYHCIICHUE,
MOCTPOEHUEM CEUEHUH IIMIIMH/IPA, KOHYCa

57 [IpuknanHblie 3a1a4u, CBSI3aHHBIE C
MATUHAPOM

58 [IpuknanHblie 3a1a4u, CBSI3aHHBIE C
MATUHAPOM

59 Cdepa u map

60 [lepeceuenne cdepsl u mapa ¢

iockocThio. Kacanue mapa u cdepsl




IUIOCKOCTHI0. Buj 1 m300paskeHue mapa

61

[lepeceuenue chepsl u mapa ¢
iockocTrio. Kacanue mapa u chepbl
IUIOCKOCTRI0. Bu u n300paxkenue mapa

62

Ypasnaenue chepsl. [Lnomans chepst u eé
yacreu

63

Cummerpus chepsl u mapa

64

CrepeomeTpuieckue 3a1ayu Ha
JOKa3aTe€JIbCTBO WU BBIYUCICHUC,
CBsI3aHHBIE CO c(hepoit 1 mapom,
MOCTPOCHHEM MX CEYCHHH TUIOCKOCTHIO

65

CrepeoMeTpHUECKHUE 3a/1a4d Ha
JI0Ka3aTeIbCTBO U BBHIYUCIICHHE,
CBsI3aHHBIC CO chepoil U mapom,
MOCTPOCHUEM MX CEYCHHH TNTIOCKOCTHIO

66

[puknagHbie 3a1a41, CBI3aHHBIE CO
cdepoii u mapom

67

[ToBTOpEHME: OKPYKHOCTH Ha MIIOCKOCTH,
BBIYHCIICHHS B OKPYKHOCTH, CTAHIAPTHBIE
mogoous

68

Paznmunable KOMOWHAIIMY TEJ BPAIICHUS U
MHOTOTPAaHHUKOB

69

3anaun o teme "Tena ¥ MOBEPXHOCTH
BpanieHus"

70

3anaun o teme "Tena ¥ MOBEPXHOCTH
BpanieHus"

71

KonTponbhas pabota "Tena u
MOBEPXHOCTH BpamieHus"




72

O0béMm unuHIpa. Teopema 06 00bEMe
MMpAMOIro HquJiInHApa

73

Brruncnenme 06bEMOB Tell ¢ TOMOIIBIO
onpenenéHHoro uaTerpaia. Oobém
KOHyca

74

TTnomanau 00KOBOI U IOJIHONU
MIOBEPXHOCTH KOHYCa

75

CrepeomeTpuyiecKkue 3a1a4u, CBI3aHHbIC C
BBIYHCIICHHEM O0BEMOB LIMJIMHIPA,
KOHycCa

76

[Ipuknanueie 3anaun mo teme "OO0bEMBI U
IJI0MIaAu OBEepXHOCTEN Ten"

77

O0BEM 11apa U MapoOBOTO CEKTOPA.
Teopema 06 00BEMe mrapa. [1nomans
cheprl. CTepeoMeTpudecKue 3a1auu,
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