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HOACHUTEJIBHAS 3AIINCKA

I'eometpust siBasieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHErO
oOmrero oOpa3zoBaHusl, TaK Kak 00€CIeYMBaET BO3MOKHOCTh U3yU€HHUS AUCIUIUINH
€CTECTBEHHO-HAYYHOW HAINpaBIE€HHOCTH M MPEAMETOB T'YMaHHTAPHOTO IMKJIA.
[lockonbKy  JlOrMYecKoe  MblIUieHUWe,  (GopMHpyeMoe  MpU  U3YYEHHUHU
0oOy4YaromMUMHCS TOHATHUMHBIX OCHOB T'€OMETPUHU, IPHU J0KA3aTEIbCTBE TEOPEM U
MOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEP>KIECHUHN MPHU PEIICHUH T€OMETPUUYECKUX
3a/lay, YMEHHME BBIJIBUTaTb U ONPOBEPraTrh T'UIOTE3bl HEMOCPEIACTBEHHO
UCIIOJIb3YIOTCSI MPU PEIICHUH 3a/1ad €CTEeCTBEHHO-HAYyYHOTO IMKJIA, B YaCTHOCTHU
bu3nUecKux 3aaad.

Lens ocBoeHust mporpaMMel yueOHoro kypca «l'eomerpus» Ha yriyO0néHHOM
YpOBHE — pa3BUTHE WHIUWBUIYAIbHBIX CIOCOOHOCTEH OOydYaromMxcs MpH
U3YYeHUH T'€OMETPHUH, KaK COCTaBJISIONIEH MpeaMeTHON obnactu «MaTtemaTuka u
uHpopmaruka»  uyepe3  oOecreuyeHHe  BO3MOXKHOCTH  NPUOOpEeTeHHs |
UCIIONIb30BaHUs Oosee TiyOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBHA,
cnenuUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEUTHOTO MPO(PECCHOHATBHOTO
00pa30BaHus, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKU.

[IpuoputeTHpIMH 3afayaMu Kypca IE€OMETPUU Ha YIUIYyOJIEHHOM YpOBHE,
pacIIpsIIOIIMMU U YCUIUBAIOUIMMH Kypc 0a30BOTO YPOBHSI, SBJISIOTCS:

pacIIMpeHne NMPEACTABICHUS O T€OMETPUH KaK YaCTH MHUPOBOU KYJIBTYPBI U
(opMupoBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPHUH C OKPYKAIOIIUM MUPOM;

(GopMupoBaHuEe NPEACTABICHUS O NPOCTPAHCTBEHHBIX (Urypax Kak o
BKXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBaTh W HU3y4aTh
pa3HbIE SBJICHUS OKPY>KAIOIIETO MUpPA, 3HAHHUE IMOHATUHHOTIO arapara o pasaeiy
«CrepeomeTpusi» yueOHOIro Kypca reoOMeTpuu;

¢opmMupoBaHue  yMmMeHHMs ~ BJaJ€Thb  OCHOBHBIMHU  IOHSATHSIMH O
IIPOCTPAHCTBEHHBIX (UTrypaX W KX OCHOBHBIMU CBONCTBAMH, 3HAHHE TEOPEM,
GopMynT M yMEHHE HUX NPUMEHSATh, YMEHHUS JO0Ka3blBaTh TEOPEMbl U HAXOAUTH
HECTaHJAapTHBIE CIIOCOOBI PELICHUS 3a/1a4;

(dopMupoBaHuEe YMEHHS paclo3HaBaTh HA YEPTEKax, MOJEISIX U B PEabHOM
MHpE MHOTOIDAaHHMKM M Tejla BpalleHUs, KOHCTPYMPOBAaTh TIE€OMETPUYECKHE
MOJIEIIN;

(GopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCMOMATUYECKOTO IMOCTPOCHHS
MaTeMaTUYeCKuX TeOopuid, (pOpMUPOBAHHE MOHMUMAaHUS POJM AKCHOMATHUKH MpPH
MPOBEJICHUY PACCYKICHUM;

(opMHpOBaHUE YMEHMs BIAJETh METOJAAMH J0KAa3aTEIbCTB W AITOPUTMOB
pElIeHMs, YMEHHUSI UX HPHUMEHSITh, IPOBOJAUTH JOKA3aTEJIbHBIE PAaCcCyKICHUS B
XOJI€ PELIEHUsI CTEPEOMETPUYECKHX 3aJ1a4 U 3a]1a4 C IPAKTHYECKUM COJIEpKaHUEM,
(opMHUpOBaHME TMPEACTABICHHS O HEOOXOJMMOCTH  JOKAa3aTelIbCTB  IMpHU



000CHOBaHUM MAaTEMATHYECKUX YTBEPKICHUM U POJIM aKCUOMATUKHU B MPOBEJICHUU
JEYKTUBHBIX PACCYKIICHU;

pa3BUTHE H COBEPIICHCTBOBAHME HWHTEIUIEKTYallbHBIX W  TBOPYECKUX
criocoOHOCTeM 00yYaromuxcs, MO3HaBaTEILHON aKTUBHOCTH, UCCIEIOBATEILCKUX
YMEHUU, KPUTUYHOCTH MBIIIJICHUS, UHTEpEca K U3yUYEHUIO TEOMETPUH;

dbopmupoBanue (PyHKIIMOHATBHOW TPaMOTHOCTH, PEJICBAHTHON T'€OMETPHM:
YMEHHUS PAaclo3HaBaTh IMPOSIBICHUS TE€OMETPUUECKUX TOHSATHUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pEAIbHBIX KU3HEHHBIX CHUTYallUSIX U MPU U3YYCHUU APYTUX
y4eOHBIX  TIPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEM M  3aKOHOMEPHOCTEH,
MOJICTIUPOBAHUS PEAJIbHBIX CHUTYyallud, HMCCICAOBAaHUS TOCTPOCHHBIX MOJICIIEH,
UHTEPIPETAIMU TTOTYUYCHHBIX PE3YIhTaTOB.

OCHOBHBIMH COJIEpP)KATEIBHBIMU JIMHUSAMH Y4eOHOTO Kypca «I'eomeTpus» B
10-11 «xnaccax sBustorcs: «lIpsiMble M IJIOCKOCTH B MPOCTPAHCTBEY,
«MHuororpannukny, «Tema BpameHus», «BekTopsl W KOOpJAWHATHI B
IPOCTPAHCTBEY, «J|BIXKEHUS B POCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
HNOHSTUSIMU», PEIIEBAHTHHIMU T€OMETPUU Ha YIIIyOJIEHHOM ypOBHE OOyYEHHs B
10-11 kmaccax, OTHOCHTCSI KO BCEM COJIep KaTelIbHbIM JIMHUSAM y4eOHOro Kypca, a
dbopMupoBaHUE  JIOTUYECKMX YMEHMM  pachpelensieTcss He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSIM, HO | 10 rogaMm oOyudenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTam ocBoeHHus DenepalibHON paboueii
POrpaMMBbl, PACTPEACIEHHBIM O ToJaM OOY4YeHUs, CTPYKTYPUPOBAHO TaKUM
00pa3om, yToOBI KO BCEM OCHOBHBIM, MPUHITUITHAIBLHBIM BOIIPOCaM 00 yJaromuecs
oOpamaiuch HEOJHOKPATHO. OTO TMO3BOJSAET OPraHU30BaTh  OBJIAJICHHE
r€OMETPUYCCKUMU MOHSATUSIMH U HABBIKAMU TOCIIEIOBATENILHO U MOCTYMATENBHO, C
COOJI0/IEHNEM TPUHITUTIA IPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIIOYATHh B OOIIYIO
CUCTEMY F€OMETPUUYECKHUX MPEICTABICHUN O0yYarONIUXCs, PaCIIupsis U yriayOsss
e€, o0pa3ys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISET:

co3gath ycmoBus s auddepeHnmanud  00ydeHUS, IMOCTPOCHHUS
WHJMBUAYAIbHBIX O00pa30BaTEIbHBIX MpPOrpaMM, OOECHEUYUTh YIIyOJIEHHOE
M3y4YeHHE TEOMETPHH KaK COCTABJISIONEH yaeOHOTO Ipenmera «MaTemaTikay;

NOATOTOBUTHh OOYYAIOUIUMXCS K MPOJODKEHUIO HM3YYEHUST MaTeMaTUKU C
yaéToM BBIOOpa Oymymiel mpodeccuu, obecrednBasi MPEEMCTBEHHOCTbh MEXIY
o01muM 1 npodeccuoHanbHbIM 00Pa30BAHUEM.

Ha wusyuenue yudeOHOro kypca «l'eomerpus» Ha yriayOJE€HHOM YpOBHE
orBoautcs 204 yaca: B 10 knacce — 102 yaca (3 yaca B Henento), B 11 kmacce — 102
yaca (3 yaca B HEJIeJIO0).



COAEPXAHUE OBYUYEHUA
10 KVIACC

IIpsiMble U IVIOCKOCTH B POCTPAHCTBE

OCHOBHBIE  TIOHATUS  CTepeoMeTpuu. Touka, mpsAMas, IUIOCKOCTb,
npocTpancTBO. [loHsTHE 00 aKCMOMATHYECKOM IMOCTPOCHUU CTEPEOMETPUHU:
AKCUOMBI CTEPEOMETPUU U CIICJICTBUS U3 HUX.

B3anmHOe pacnosiokeHue MNpsIMBIX B MIPOCTPAHCTBE: IEpeceKaroumecs,
napajiejbHble U CKpeuuBaromuecs mnpsimble. [Ipu3Hakyu CKpenuBarommxcs
npsiMbIX. [lapanienbHOCTh NPSIMBIX U TJIOCKOCTEN B TPOCTPAHCTBE: NapaslieIbHbIE
psIMbIE B IPOCTPAHCTBE, MAPAILICIBHOCTh TPEX NPAMBIX, HapPaICIbHOCTD NPSIMO
u 1uiockoctu. [lapannenbHoe W LEHTpPalbHOE MPOCKTUPOBAHME, H300pakeHHE
¢uryp. OcHOBHBIC CBOWMCTBa NapajUIebHOTO MpoeKTHUpoBaHuUs. HM3o0paxkeHue
dburyp B mapamiesbHON MPOCKIMHU. YTJIBI C COHANPABIEHHBIMUA CTOPOHAMHM, YTOJ
MEXy NpsIMBIMH B MpocTpaHcTBe. [lapanienbHOCTh MIOCKOCTEN: mapauieibHbIe
IJIOCKOCTH, CBONCTBA MapaieIbHbIX MJIOCKOCTEM. ITpocreitine
NPOCTPAHCTBEHHbIE (DUTypbl HAa IUJIOCKOCTH: TETpadlp, Mapajuielenunes,
OCTPOEHUE CEUCHHI.

[lepneHAUKYISPHOCTD MPAMON M IIOCKOCTH: NEPIEHAUKYJIIPHBIE MIPSMBIE B
IPOCTPAHCTBE, IMpSAMbBIE MAapauIe/ibHbIE W NEPHEHAUKYISPHBIE K ILIOCKOCTH,
OPU3HAK TMEPIEHANKYISIPHOCTH MPSAMOM M IUIOCKOCTH, TEOpeEMa O MpSIMOi
NEPHEHIUKYISIPHON MIJIOCKOCTH. OpToronanpHOE MPOEKTUPOBAHHUE.
[lepnieHAUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO IUIOCKOCTH, PACCTOSIHUE
OT TpsIMOM 1O  IUIOCKOCTH,  TpoeKmus  Qurypsl Ha  IJIOCKOCTb.
[lepneHAUKYISAPHOCTh  IUIOCKOCTEH: TMPHU3HAK NEPHEHAUKYJIAPHOCTU  JIBYX
wiockocrei. Teopema 0 TpE€X NEePIEHAUKYIIIpaXx.

Yriael B MPOCTPAHCTBE: YOl MEXIY MNPSIMOW M IUIOCKOCTBIO, JIBYI'PAHHBIN
YTOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIJIOB MHOTOrpaHHOro yria. CBOHCTBa IJIOCKHX U
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrya. TeopeMbl KOCUHYCOB W CHUHYCOB JUIA
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuKOB, pa3BEpTKa MHOrorpansHuka. [Ipusma: n-yrosbHas
npu3Ma, psiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS TIOBEPXHOCTH MPU3MBI.
[Tapanmnenenunen, OpsIMOYTOJIbHBIM — MapajuleNIeNUIlel MW €ro  CBOMCTBA.
Kpatwaiimme mnytm Ha TIOBEpXHOCTM MHOrorpanHuka. Teopema Oumepa.
[IpoctpanctBennass teopema Iludaropa. Ilupammpa: n-yronapHas mnupamMuja,
npaBUiibHasE W yceu€HHas nupamuabl. CpoiicTBa pédbep M OOKOBBIX TIpaHei
MPaBWIBHOM nUpaMuibl. [IpaBUIbHBIE MHOTOTPAHHUKH: MpaBUJIbHAS TNpU3Ma U



[IpaBWIbHAs IHpaMuAa, IPABUIBHAS TPEYroJibHas IHUpaMuia WU IPaBUIbHBIN
TeTpa’ap, kyO. IlpeacrtaBieHne O MpaBWIBHBIX MHOTOIPaHHHUKAaX: OKTajJp,
JNOAEKadAp U UKOCADIP.

Bbruncienne 31€eMEHTOB MHOTOTPaHHUKOB: péOpa, JHMaroHaau, YIJIbL
[Inomaas OOKOBOM MOBEPXHOCTH M TIOJHOM MOBEPXHOCTH MPSAMON MPHU3MBI,
IUIOAJAb OCHOBaHUM, TeopeMa O OOKOBOM NOBEPXHOCTH MPSMON MHPU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTH M TMOBEPXHOCTU MPABUIBHOM MHUPAMMIBI,
Teopema O IUIOLIAAN YCEUEHHOU TUPAMHUJIBI.

CummMmeTpuss B NOPOCTPAHCTBE. DJIEMEHTbl CUMMETPHM  IPABHJIBHBIX
MHOTOTrpaHHUKOB. CHMMETpuss B NPAaBWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesienunea, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPHUSA IPAaBUILHOU
IAPAMUBI.

BekTopsI 1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApPHbIC, COHAIIPABICHHbIE W IPOTHUBOIIOJIOXKHO
HaIlpaBJICHHbIC BEKTOPbI. PaBEHCTBO BEKTOPOB. JIEHCTBUS C BEKTOPAMU: CIIOKECHUE
U BBIYUTAaHUE BEKTOPOB, CYMMa HECKOJBKUX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucyio. CBOMCTBA CIOKEHUs BEKTOPOB. CBOICTBA YMHOYKEHUSI BEKTOpa Ha YUCIIO.
IlonsaTHe KOMILIaHApHBIE BEKTOPBI. [IpH3HAK KOMILUIAHAPHOCTH TPEX BEKTOPOB.
IIpaBuiio napamienenunena. Teopema O pasIoKEHHH BEKTOpa IO  TPEM
HEKOMIUIAaHApHBIM  BekTopaM. [IpsAMoyronbHas  cucremMa  KOOpAMHAT B
npoctpadcTBe. KoopauHatel BekTOpa. CBA3b MEXIY KOOpAMHATAMU BEKTOpa H
KOOpJAMHATaMU TOYEK. YToJl MexAy Bekropamu. CKalsipHOE IPOU3BEICHUE
BEKTOPOB.

11 KIJACC

Tesa Bpamenust

[lonsiTus: UUIMHAPUYECKAs TOBEPXHOCTh, KOHUYECKAs TOBEPXHOCTb,
chepuueckas TOBEPXHOCTh, oOOpasyiolue TmoBepxHocTe. Tema BpaiieHus:
WINHAP, KOHYC, YCEUYE€HHBIA KOHYC, cdepa, map. Bzaummuoe pacmonoxeHue
chepsl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpaIlleHNs] Ha TUIOCKOCTU. Pa3BépTka nunuHapa u konyca. CummeTpusi cepsl u
mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEME
MPSIMOYTOJILHOTO Tapajienenunena U ciaeActBus u3 He€. OO0ObEM mnpsiMod U
HAKJIOHHOW MPU3MBI, MIWJIWHIPA, TUpaMHUIbl U KoHyca. O0BEM TIapa u mapoBOTro
CEerMeHTa.

KoMOuHanuy Tem BpamieHuss ¥ MHOTOrpaHHUKOB. [Ipu3sma, BrnmcanHas B
UWJUHIp, ONHcaHHas okojio wwiauHapa. llepeceuenue cdepsl u mapa c
mIocKkocThio. Kacanue miapa u cdepsl MIOCKOCTHIO0. [loHATHE MHOTOTpaHHUKA,



ONMHMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHON B MHOTOIPAaHHUK WA TEJO
BpallEHUS.

[Tnomans MOBEPXHOCTH IUIMHApPA, KOHYyCa, IUIOmaas chepsl u e€ vacTeil.
[TogoOue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIAJCH MOBEPXHOCTEH
nonoOHeIx Quryp. IlpeoOpazoBanue mogoOus, romoteTHs. Pemenue 3agad Ha
IJIOCKOCTHU € UCIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPAaHHUKOB U TEJ BPAICHUS: CEUCHUS IIIMHAPA
(mapayyieIbHO YW MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOoHyca (TapasuliesibHbIe
OCHOBAHUIO U MIPOXOASAIIUE Yepe3 BEPIINHY), CEUCHUS I1apa, METObl TOCTPOCHUS
CEUYECHMI: METOJ CJIE/IOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METO/ MEepeHoca
CEKYILIeH MIOCKOCTH.

BekTopbl H KOOPAMHATHI B MPOCTPAHCTBE

Bektopet B mpoctpanctBe. Omeparuu  Haja BeKTOpamHu. BekTopHoe
yMHOXeHUE BEKTOpoB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopJuHat B nmpoctpaHcTBe. Koopaunarel BekTopa. Paznoxenue BekTopa
no Oasucy. KoopauHaTHO-BEKTOPHBIM METOJ MPU PEIICHUHU TEOMETPHUECCKUX
3a/ady.

JABUKEeHMSI B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtobpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKEHWH. Buasl JBWKEHWHN: TapaulelbHBIA TEPEHOC,
[EHTpajdbHasl CUMMETpPHS, 3€pKalbHAas CHUMMETpPHUS, MOBOPOT BOKPYT MPSMOM.
[Ipeo6pazoBanus nogodus. [Ipsimas u chepa Ditnepa.



IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHHMS YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaskaaHcKoe BOCIMTAHME:

c(hOpMUPOBAHHOCTh IPAXKAAHCKOM MO3UIIMK 00YYaIOIIEerocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHIHCKOro  OOIIecTBa,  MPEJACTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYp, SBIICHHM,
npoleayp TpaxJaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICCTBOBATh C COIMAJIBHBIMU HWHCTUTYTAaMH B COOTBETCTBUHM C UX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) naTpuoTH4YeCcKoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUICKON TPaXKIAHCKON MICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHUE K
JOCTH)KEHUSIM POCCUMCKUX MAaTEMAaTHUKOB U POCCUHUCKON MaTeMaTUYECKON IIIKOJIHI,
UCIIOJIb30BaHUE H3THUX JOCTWKEHUH B JIPYrUX HayKaX, TEXHOJOTusx, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCTIUTAHME:

OCO3HAHME JYXOBHBIX IIEHHOCTEW POCCHUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOTO MOBEJCHHUS, CBA3AHHOTO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTW)KEHHM HAayKd U JAEATEIbHOCTBIO YYEHOIrO, OCO3HaHHE
JUYHOTO BKJI/Ia B MOCTPOCHUE YCTOMYMBOTO OyAYIIETro;

4) 3cTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYasl 3CTETUKY MATEMaTHYECKHX
3aKOHOMEPHOCTEHN, 00BEKTOB, 3a7a4, PEIUICHUI, PacCyKICHHI, BOCIPUUMUYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BoCIUTAHME:

chOpPMHPOBAHHOCTh yMEHHUS MPHUMEHSATH MaTeMaTHYeCcKue 3HaHUS B
WHTEpECcax 3I0POBOTO U 0€30MacHOTO 00pasa KU3HHU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JIOPOBBIO (30POBOE MHUTaHWE, COATAHCHUPOBAHHBIM PEKHM 3aHATUU H
OTIbIXa, PETyIsipHAs (U3NUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocuTaHue:

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuHbiM  cepam  mpodecCUOHATBbHOW  JEATENIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBIW BHIOOP
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MAaTeMaTUYECKOMY  OOpa3oBaHHUIO U



CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HHU, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3a]]a4 MaTEeMAaTHUYE€CKON HANPaBJI€HHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOPMUPOBAHHOCTh  AKOJOTMUYECKOW KYJIbTYpbl, TMOHUMAHUE BIUSHUS
COIMATbHO-2KOHOMUYECKUX TPOIIECCOB HA COCTOSIHUE MPUPOJTHOM M COLMAIBHOM
Cpelbl, OCO3HaHUE II100AIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOIeM, OpUEHTAIIUS
Ha TPUMEHECHHE MaTEMaTHYEeCKUX 3HAHUN IS pelieHusl 3agad B 0O0JacTu
OKpY’Karolel cpelbl, IJIaHUPOBAHHE IIOCTYNKOB W OIEHKH HMX BO3MOXKHBIX
MOCJICICTBUH ISl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUA HAyKH U  OOIICCTBEHHOW  MPAKTUKH, TOHUMaHUE
MaTeMaTHYEeCKOM HayKH Kak cdepbl YeIOBEHYECKOH ESITeIIbHOCTH, ATAloB €&
Pa3BUTHUA ¥ 3HAYUMOCTH JUISI PAa3BUTHS LHUBWIM3AIMH, OBJIQJCHUE S3BIKOM
MaTeMaTHKA M MaTeMaTH4YeCKOW KyJIbTYpOHW Kak CpPEJCTBOM IIO3HAHUS MUDA,
TOTOBHOCTh OCYIIECTBJISATh MPOCKTHYIO M HCCIEI0BATEIbCKYIO JESITEIbHOCTh
UHAUBUAYAIBHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYUIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHIA, OTHOUICHUH MEXIy MOHATUSAMU, (OPMYIHPOBATH
OTIpEeJICIICHH] TIOHATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHUS 7151 0000IIEHNSI U CPABHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIN3A;

BOCIIPUHUMATh,  (OPMYJIUPOBATH W  MPEeOoOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIATENIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHbIE;

BBISIBJIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOMIONCHUSIX U YTBEPKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJIEHHS] 3aKOHOMEPHOCTEW Y IPOTHUBOPEUNN;

JenaTh BBIBOJBI C HCIOJIB30BAHUEM 3aKOHOB JIOTUKH, JCAYKTUBHBIX H
MHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10Ka3aTeNIbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CY>K/I€HUS U BBIBO/IbI;

BBIOMpATh CIOCOO pelieHus: y4dyeOHON 3ajauu (CpaBHUBATh HECKOJIBKO
BAPDUAHTOB  PEILICHUS, BbIOMpaTh Haubojee MOAXOMSAUUMUA € YYETOM
CaMOCTOSITEJIbHO BBIJCJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBaresibckue 1eicTBHS:



HCII0JIb30BaTh BOIPOCHl KakK MCCIEIOBATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIemy,
yCTaHaBIMBaTh MCKOMOE M JaHHOE, (OPMHUPOBATh T'MIOTE3Yy, apryMEHTHUPOBATh
CBOIO MO3ULIMI0, MHEHHE;

IPOBOAUTH CAMOCTOSTENLHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOSITEIbHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPe3yjbTaTaM
OpOBENEHHOTO  HAOIOJEHUs, HCCIIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTh
NOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJOB U 0000IIEHU;

IPOrHO3MPOBATh BO3MOXKHOE pa3BUTHE IIpoliecca, a TaKXKE BBIIBUIaTh
IPENOJIOKEHUS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH A€PUIUTH MHDOpMAIUK, TaHHBIX, HEOOXOAUMBIX NJIi OTBETa Ha
BOMPOC U JJIs PEIICHUS 3a1a4H;

BbIOMpaTh MH(OPMAIIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAIU3UPOBATH,
CUCTEMATU3UPOBaTh U MHTEPIPETUPOBATh HHPOPMAIMIO PA3TUYHBIX BHUJIOB H
dbopM mpeacTaBiIeHUS;

CTPYKTYpHpPOBaTh HH(OpMAIMIO, MPEACTABIATh €€ B pa3IuyHbIX (opmax,
WLTIOCTPUPOBATH TpadUUECKH;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuUKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYIHUPOBATH CYKJICHHUS B COOTBETCTBHH C YCIOBUSIMH U
HeIsIMH OOIEHHUs, SICHO, TOYHO, IPaMOTHO BBIpakaTh CBOIO TOYKY 3pPCHHUS B
YCTHBIX U THCBMEHHBIX TEKCTaxX, JaBaThb MOSICHEHUS MO XOJy PEIICHUs 3aJlauH,
KOMMEHTHPOBATH MOJIYUCHHBIN Pe3yIbTarT;

B X0j/ic OOCYXXJICHUS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIA€MOU TEMBI,
mpoOJIeMBl, peIraeMo 3ajadd, BBICKA3bIBaTh HJCH, HAICIICHHBIE HA TIOHMCK
pEIIeHUs, COIMOCTABIATh CBOM CYXKJICHHUS C CYXACHUSIMU JPYIHX YYaCTHUKOB
nyanora, oOHapyXHMBaTh Pa3jWyuMde W CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUS;

MPEJICTABIATh PE3YJbTAThl PEIICHHS 3aJaud, SKCIIEPUMEHTA, UCCIEI0BaHMS,
MPOEKTa, CaMOCTOSITEIIFHO BHIOMpaTh (opMaT BBHICTYIUICHHS C Y4€TOM 3ajad
Mpe3eHTAIIMU U 0OCOOEHHOCTEH ayIuTOPHUH.

PerHﬂTHBHbIe YHHUBEPCAJIBHBIC y‘leﬁHble I[eﬁCTBHH
CaMOOpFaHI/ISaHHH:



COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 3a]1a4yH, BEIOUPATh CIIOCOO PEIIeHUs C
yu€TOM MMEIOLINXCSA PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BApUAHTHI PELIEHUN C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTE/JIEKT:

BIaJIeTh  HABBIKAMHM  TIO3HABATEIBHOW  pedIeKcMu KaKk  OCO3HAHHS
COBEpIIIAEMBIX JEHCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YIbTATOB, BIAIETh
crnoco0aMu CaMOINPOBEPKH, CAMOKOHTPOJIA TMpoliecca W pe3yibTaTa peuieHus
MaTeMaTHYEeCKOM 3a7a4u;

NPEIBHUICTh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3aa4H,
BHOCHUTBH KOPPEKTHUBBI B JICATCIIBHOCTh HA OCHOBE HOBBIX 0OCTOSTEILCTB, JTAHHBIX,
HaANJCHHBIX OIMNOOK, BBISIBJICHHBIX TPYIHOCTCH;

OIICHMBATh COOTBETCTBHE PE3YJIbTaTa ICJIM U YCIOBHUIM, OOBSICHATH TPUIHHBI
JTOCTKEHUS WM HEJOCTHXKCHHS PE3yJbTaTOB JACATCIBHOCTH, HAXOIUTh OIIUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

NOHMMAaTh W WCIIOJI30BaTh MPEUMYIIECTBA KOMAaHIHONH M WHJIMBHIYyaTbHOM
paboThl TpW pelIeHHH YYeOHBIX 3aJad, NOPUHUMATh IeJib COBMECTHOM
JESTENbHOCTH, TUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM paboOThI, paclpeaeiiarh
BUIBl PAa0OT, JOTrOBapUBAThCA, OOCYKIAaTh TPOLECC M pe3ynbTaT padoThI,
0000111aTh MHEHUS HECKOJIKUX JIIOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0O0CYXIeHHUS, 0OMEH MHEHH,
«MO3TOBbI€ IITYPMB» W UWHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJMHUPOBATh CBOU JCUCTBHUS C APYTUMHU YJI€HAMU KOMAaHJbI, OIEHUBAThH
KayeCTBO CBOETO BKJIaJia B OOLIUH MPOIYKT MO KPUTEPHUSIM, CHOPMYIHPOBAHHBIM
y4aCTHUKAMU B3aHMOJICHCTBHUS.

IHPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca o0yJaronuiics HayauTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSATHSIMU CTEPEOMETPUU TIPH
pEIICHNH 337249 U MTPOBEICHUHA MAaTEeMAaTHUECKUX PACCYKIACHUH;

e TMPHUMEHSATH AKCHOMBI CTEPEOMETPHH W CIEJCTBUS W3 HUX MPU PEIICHUU
T€OMETPUIECKUX 3a/1a4;

e KJIacCHU(PUIMPOBATH B3aMMHOE PACIIOJOKECHHE MPSIMBIX B MPOCTPAHCTBE,
TUTOCKOCTEH B TPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B TPOCTPAHCTBE;

e CBOOOJNHO OMEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIaMA B
MPOCTPAHCTBE: MEXIY MPSIMBIMH B TIPOCTPAHCTBE, MEXAY MNPSIMON H
TIOCKOCTBIO;

e CBOOOJIHO OTEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



e CBOOOJIHO pacrmo3HaBaTh OCHOBHBIE BHUJbl MHOTOTPAaHHUKOB (MpH3Ma,
nupamua, NpsSMOYTOJIbHBIN Napajiesnenunen, Kyo);

e KJIacCU(PUIMPOBATH  MHOTOIPAaHHUKH, BBIOMpas  OCHOBaHMS IS
KJ1accupuKaluy;

e CBOOOJHO ONEPUPOBATH TMOHATHSIMHU, CBS3aHHBIMH C CEUYEHHUEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

e BBINIOJIHATD napajuieabHoe, LEHTPAJIbHOE u OpPTOTOHAIBHOE
MPOCKTUPOBAHUE (DUTYP HA IMIIOCKOCTh, BBINOIHATH M300paxkeHus Guryp
Ha TUIOCKOCTH;

e CTPOUTH CEYEHHUS MHOTOTPAaHHUKOB Pa3IWYHBIMH METOJAMU, BBIOJIHATDH
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOMIAJAM  TMOBEPXHOCTEM  MHOTOTPAHHUKOB  (MpHU3Ma,
MUPaMH/Ia), TEOMETPUUECKUX TeJl C IpUMEHEHUEM (HOpMYIT;

e CBOOOJIHO OMEpPUPOBATH MOHATUSMU: CUMMETPUSI B IPOCTPAHCTBE, LIEHTD,
OCb W TIUIOCKOCTh CHUMMETPUHU, IIEHTP, OCb M IUIOCKOCTh CHUMMETPUU
durypsr;

e CBOOOJIHO OMEpPUPOBATH MOHSATUSMH, COOTBETCTBYIOUIUMHU BEKTOpaM H
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBINOJHATH ICUCTBUA HAJl BEKTOPAMU;

e pelmaTrh 3aJauyd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHHN H
HAXOXKJICHHE T€OMETPUYECKUX BEJIMYMUH, NMPUMEHSAS W3BECTHBIE METOJIbI
IPU PEUICHUA MAaTEeMaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e TMPUMEHATH MPOCTEHIINE MPOrpaMMHBIE CpPEACTBA U  AJIEKTPOHHO-
KOMMYHHUKAIlHOHHBIE CUCTEMBI ITPU PEIIEHNN CTEPEOMETPUUECKUX 3a/1aY;

e WU3BJEKaTh, NpPeoOpa3oBbIBATh M MHTEPIPETUPOBATH HH(POPMALHUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UrypaX, NPEICTABICHHYIO Ha
yepTexax U pUCYHKaXx;

e TMPUMEHATH TIOJIYYEHHbIE 3HAHMS HAa T[PAKTUKE: CpPaBHUBATH W
AHAIM3UPOBATH pPEAJbHBIE CUTYallUH, MPUMEHATHh W3yYEHHBIE MOHATHUS B
mpolecce IMOHMCKa pEHIeHHs MaTeMaTHYecKd ChOopMyTHPOBaHHOMN
npoOsieMbl, MOJEIUPOBATH pEabHbIE CUTYallMd Ha S3bIKE T€OMETPUH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJENIN C MCIOJIb30BAHMEM I€OMETPUUYECKHUX
MOHATUI M TeopeM, ammapara aareOpbl, pemaTh MPAKTUYECKHE 3aJ]1ayd,
CBSI3aHHBIE C HAXOXKJIECHUEM T€OMETPUUECKUX BEJIMYNH;

e UMETh MNpEACTaBICHHS 00 OCHOBHBIX A3Talax pPa3BUTUS T€OMETPUU Kak
COCTaBHOM 4yacTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOT .

K konny 11 kiacca o0y4aromuiics Hay4uTCs:



CBOOOJHO ONEPUPOBATH MOHATUSMHU, CBSI3aHHBIMU C LMJIUHIPUYECKOM,
KOHUYECKOM U c(hepuyecKoil MOBEPXHOCTSAIMHU, OOBIACHITH CIOCOOBI
MOJIY4YEHHS;

OTIEPUPOBATH MOHATUSIMHU, CBI3aHHBIMU C TEJIaMU BpalleHUs: IIUIUHIPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tejla BpalleHus (IWIMHAP, KOHYC, cepa W 1map) u
O0O0BSACHATH CIIOCOOBI OJYYEHHUSI TEJT BPaAIllCHUS;

KJacCU(UIUPOBATh B3AMMHOE PacoyioKeHue chephl U MIOCKOCTH;
BBIYHUCIISITh BEJIMUUHBI JJIEMEHTOB MHOTOTPAaHHUKOB W TEJl BpallleHMUS,
00BEMBI U MIIONMIAM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAIEHUS,
reOMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYT;

CBOOOJTHO OIEPUPOBATH MOHATUAMH, CBSI3AHHBIMU C KOMOMHALMSIMHU Tell
BpallleHuss U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIUCAHHBIM B chepy u
ONMMCAHHBINA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpaIlCHUS;

BBIUUCIISITh COOTHOIIEHUSI MEX]Ty TUIOLIAASIMU MOBEPXHOCTEN 1 00bEMaMu
IIOJTOOHBIX TEI;

U300pakaTh H3ydaemble (QUTYpbl, BBINOIHATH (BBIHOCHBIC) IUIOCKHE
YepTeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTh CEYEHUS TEJl BPaILlCHHUS;

U3BJIEKaTh, HMHTEPIPETUPOBATH M MpeoOpa3oBbIBaTh HHQPOPMAIUIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUUYECKHX (Urypax, NpPEICTaBICHHYIO Ha
YepTekax U pUCYHKaX;

CBOOOJTHO OTMIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;

BBINIOJIHSITH ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKAPTOBOU CHCTEME KOOPANHAT;
peuaTh TEOMETPUUECKUE 3a/1a4M HAa BBIYUCIICHUE YTIIOB MEXAY MPSMBIMU
U IUIOCKOCTSIMHU, BBIYMCIIEHUE PACCTOSIHUA OT TOYKH 10 IJIOCKOCTH, B
L€JI0M, HAa TPUMEHEHHE BEKTOPHO-KOOPANHATHOTO METO/A ITPHU PEIICHUY;
CBOOOJTHO OMEpHUPOBATH TOHATHIMH, CBSI3aHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBIMIOJIHSITh M300pa)KEHHSI MHOTOTPAHHUKOB M TEJ BpallleHUs IpHU
NapajuyieIbHOM  TEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€pPKaJbHOU
CUMMETPUH, IPU TIOBOPOTE BOKPYT MPsIMOM, TpeoOpa3oBaHus moao0us;
CTPOUTH CEYEHUS MHOTOIPAaHHUKOB U TEJl BpAIECHUS: CEUEHUS IUINHIpA
(mapanienbHO U NEPHEHAUKYISIPHO OCH), CEUYCHUSI KOHYCa (MapalijiebHbIe
OCHOBaHHUIO M MPOXOSALINE YepPE3 BEPLINHY ), CEUEHUS 1Iapa;
UCIIOJIB30BaTh METOJAbl TMOCTPOCHMSI CEYEHUH: METOJ CIEIOB, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEH TIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSITh TeOMETpUYecKre (AKThI ISl PEUICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANONATalOluX HECKOJBKO IIAaroB pELICHUA, €CIU YCIOBUSA
PUMEHEHHMS 3a/1aHbl B SIBHOW U HESABHOU dopme;

pemarps 3aJadyd Ha J0Ka3aTeJbCTBO MATEMATUYECKUX OTHOLICHUW U
HaXO0XJICHUE TEOMETPUUYECKUX BEJIUYNH;

IIPUMEHSATh MPOrPaMMHBIE CPEACTBA U BJIECKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUYECKUX 3aad;

IPUMEHATh  TIOJYYCHHbIE  3HAHUSA  HAa  IIPAKTUKE:  CPaBHUBATh,
AHAIM3UPOBATH U OLICHUBATH PEATBbHBIC CUTYyallMH, IPUMEHATh U3yUYCHHBIC
MOHATUS, TEOPEMBI, CBOWCTBA B NPOLECCE TNOUCKA  PELICHUS
MaTreMaTH4ecku  cpopMyaupoBaHHONW  MpOOJIEMBbl,  MOJEIUPOBATH
peabHbIE CHUTYallUM Ha SI3bIKE T€OMETPUM, MCCIIEIOBATH IMOCTPOCHHBIE
MOJIEJIM C HCHOJB30BAHUEM T€OMETPUYECKUX TIOHATUH H TEOPEM,
ammaparta anreOpbl, pemiaTth MPaKTHYECKHE 3aJlaud, CBSI3aHHBIE C
HaXO0XJICHUEM I'€OMETPUYECKUX BEJTUYNH;

UMETh TPE/CTaBlIeHUs 00 OCHOBHBIX 3Talax pa3BUTHS T'€OMETPUHU Kak
COCTaBHOM YacTH (yHIAaMEHTa PA3BUTHUS TEXHOIOTHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposbie)
n/n NPOrpaMMblI Bcero Konrponbupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoTsbl padoThbI pecypest
1 BBenenue B crepeoMeTpuio 23 1
) B3anMHOe pacnosiokeHue npsiMbIX B 6 1
MIPOCTPAHCTBE
3 [TapanienbHOCTh NPSAMBIX U IJIOCKOCTEN B g
MIPOCTPAHCTBE
4 [lepnieHIUKyYIAPHOCTD MPSMBIX U )5
IJIOCKOCTEMN B MPOCTPAHCTBE
5 VYTIBl 1 paccTOSTHUS 16 1
6 MHororpaHHUKH 7 1
7 Bexkrtops! B mpocTpaHcTBe 12
g IIOBTquHHe,o6o6nleHHeIICHCTeMaTnsauHﬂ 5 )
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOIPAMME 102 6 0




11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
No 11/i1 HanmeHoBaHMe pa3je/ioB U TeM Korpoasmeie | Tpaktuseckue (uudpossbie)
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypest
1 AHanuTndeckas reoMeTpus 15 1
) [ToBTOpEHwUe, 0606HIGHI:IG " 15 |
cUCTeMaTH3alus 3HaHUH
3 O06BEM MHOTOTPAaHHHUKA 17 1
Tena BpameHus 24 1
5 [Tmomaamn moBepXHOCTH U 0OBEMBI 9 |
KPYIJIBIX Tel
6 JIBrokeHUst 5 1
7 [ToBTOpEHwUE, O606H1€HI:IG u 17 )
cucTeMaTH3alys 3HaHui
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
/o

Tema ypoka

KoanuyecTBo yacoB

Bcero

KonTtpoJbHbie
padoThI

IIpakTHyeckue
padoThI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

OcHoBHbIE MpaBUiIa U300paKEHUS HA
PHUCYHKE MJIOCKOCTH, MapaIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

Buneoypoxu Nel

[ToHsiTHS cCTEpEOMETPUU: TOUKA, TIpsIMasi,
TUIOCKOCTB, TIPOCTPaHCTBO. OCHOBHBIE
MpaBHJIa H300paKEHUS Ha PUCYHKE
TUTOCKOCTH, TTapauIeIbHBIX PSIMBIX
(0Tpe3KoB), cepeIMHbI OTPE3Ka

Buneoypoxu Ned

IlonsTns: MEPECCKAOIHNECH IIIIOCKOCTH,
InepeCCKarmurecs npsamMas U MI0CKOCTb,
TOJIYIIPOCTPAHCTBO

Buneoypoxu Ne5

IlonsaTus: MNEePECCKaromuecs MmIOCKOCTH,
ICPCCCKAOIUCCA IIpsAMasa U MJIIOCKOCTb;
TOJYIIPOCTPAaHCTBO

bubmuoreka [JOK

MHororpaHHUKH, U300paKeHnE
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIIHUX 00BEKTOB

bu6nmoreka [JOK

MHororpaHHUKH, U300paKeHNe
MPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIIUX 00BEKTOB




AXCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEZICTBUS U3 HUX

Buneoypoxu Ne2

AKCHOMBI CTEPEOMETPHUHU U IIEPBBIE
CJIEJICTBHS U3 HUX

Buneoypoku Ne3

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
cienctsus u3 HUX. CrocoOnl 3a1aHust
MPSIMBIX U TJIOCKOCTEN B IPOCTPAHCTBE.
O06o03HaueHUs IPSMBIX U TJIOCKOCTEH

bu6mmoreka [IOK

10

N300paxkenue ceueHnit mupamMuabl, Kyba u
MIPU3MBI, KOTOPBIE MMPOXOIAT Yepe3 UX
pé6pa. N3o0paxeHnne nepecedeHust
MTOJTY4EHHBIX IUIOCKOCTEN. PackpammBanue
IIOCTPOCHHBIX CEYEHUH Pa3HBIMM LIBETAMU

Buneoypoku Nel4

11

N3obpaxenne ceueHnit mupaMubl, Kyda u
MIPHU3MBI, KOTOPBIE TIPOXOIAT Yepe3 UX
pé6pa. N3o0paxkeHne nepeceueHust
MOJTyYCHHBIX IUIOCKOCTEH. PackpammBanue
MMOCTPOCHHBIX CCUCHHI Pa3HBIMU IIBETAMH

bu6mmoreka [IOK

12

N3obpaxenne ceueHunit mupaMubl, Kyda u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 UX
pé6pa. N3o0paxkeHne nepeceueHust
MOJIyYCHHBIX IUIOCKOCTEH. PackpaniiBanue
MMOCTPOCHHBIX CCUCHHI Pa3HBIMU IIBETAMH

13

N300pakenue ceueHuit mupaMu/ipl, Kyoa u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 UxX
pébpa. M3o0paxkeHne nepeceyeHus
MOJIYYCHHBIX IUIOCKOCTEH. PackpariBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMU IIBETAMH

bu6nmoreka [JOK

14

Merton ciaenoB ajs MMOCTPOCHUMA cedyeHU

bu6nmoreka [JOK




15

Mertozn cieoB Ui TOCTPOCHHSI CEUEHUIA.
CpoiicTBa epece4eHnil MpsIMbIX U
IIJIOCKOCTEN

16

Mertozx cieoB Ui TOCTPOSHHSI CEUCHUH.
CaoiicTBa epece4eHnii MpsIMbIX U
IIJI0CKOCTEN

bu6mmoreka [IOK

17

[TocTpoenue ceuenuit B nmupamue, Kyoe
1o TpéM ToukaM Ha p&bpax. Coznanue
BBIHOCHBIX YEPTEKEH U 3aITHCh IIaroB
MTOCTPOCHUS

bu6mmoreka [IOK

18

[TocTpoenwne ceuenuit B nmupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YEpPTEKEW U 3aIlKCh I1aroB
MOCTPOCHHUS

bu6mmorexa [IOK

19

[TocTpoenune ceuenuid B mupamuie, Kyoe
o TpéM ToukaM Ha péopax. Co3maHue
BBIHOCHBIX YEPTEKEN U 3aHUCh 11aroB
MIOCTPOEHUS

bu6mmoreka [JOK

20

[TocTpoenue ceuenuii B nmupamue, Kyoe
1o Tpém Touykam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEW U 3aHUCh 111aroB
MOCTPOEHUS

21

[ToBTOpenue mianumerpun: Teopema o
MIPONOPIMOHANIBHBIX 0Tpe3kax. [Togodue
TPEYTrOJIbHUKOB

bu6nmoreka [JOK

22

[ToBTopenue mnanumerpun: Teopema
Menenas. PacdeTsl B ceueHUIX HA
BBIHOCHBIX 4yepTexkax. Mcropus pazsurus
IUIAHUMETPUU U CTEPEOMETPUH

bu6nuoreka [JOK




23

KonTponbHas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

24

B3anMHOe€ pacnoiokeHue npsiMbIX B
npoctpaHcTBe. CKpeluBaromuecs
npsiMble. [Ipu3HaKku CKpemmnBaromuxcs
npsMbIxX. [lapamiensHble npsiMble B
MIPOCTPAHCTBE

Buneoypoxu Ne7

25

TeopemMa o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM NapajlieIbHOMN
JTAHHOW MPSIMOM, TPOXOAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JISKAIIEH Ha TaHHOU
npsMoi. Jlemma o repecedeHnmn
MapajuIeIbHbIX MPSMBIX MIOCKOCTHIO

bu6mmoreka [IOK

26

[TapannensHOCTH TpeX NpsMBIX. Teopema o
TpEX MapajienbHbIX NpsAMBIX. Teopema o
CKPEILMBAIOIINUXCS MPSMBIX

Buneoypoxu No5

27

[TapannensHOE IPOSKTHPOBAHHUE.
OCHOBHBIE CBOMCTBA NapalIeIbHOTO
npoekTupoBanus. M3o00pakeHune pasHbIX
¢buryp B napamienbHON IPOEKIUN

bu6mmoreka [JOK

28

LenTpanbHas npoekuus. Yrou ¢
COHAIIPABJICHHBIMU CTOPOHAMU. YTOJI
MEXKy MPSIMbIMU

Buneoypoxu Neg

29

332[3‘11/1 Ha J0Ka3aTCJIbCTBO U
HCCICIOBAaHUC, CBA3AHHBIC C
PACIIOJIOKCHUEM IIPAMBIX B ITPOCTPAHCTBE

bu6nmoreka [JOK

30

IlonsTus: napajijieJIbHOCTb HpHMOﬁ u
IIJIOCKOCTH B ITPOCTPAHCTBE. HpI/ISHaK
napalsICJIbHOCTH HpﬂMOﬁ " IJIOCKOCTH.

Buneoypoxu Ne4




CaoiicTBa NapauIeaIbHOCTU IPSIMOH U
IUIOCKOCTH

31

['eomerpuueckue 3a/1auy Ha BEIUMCICHUE U
JI0Ka3aTeNbCTBO, CBA3AHHBIE C
MapajuIeIbHOCTBIO MPSAMBIX U IUNIOCKOCTEN
B IIPOCTPAHCTBE

bu6mmoreka [IOK

32

[TocTpoenune ceueHus, MPOXOISIIETO Yepes3
JTAHHYIO TIPSIMYIO HA YEPTEkKe U
MapajyIeIbHOTO APYrou npsiMoil. Pacuér
OTHOIIIEHU I

bu6mmoreka [IOK

33

[TapannenpHast mpoeKUKs, IPUMEHEHUE
JUIS IOCTPOECHUSI CEYeHHH KyOa 1
napaienenumnena. CBoicTBa
napajuiefienune1a u IpusMbl

bu6mmorexa [IOK

34

[TapannensHble WI0cKOCTH. [Ipu3Haku
MapajuIeIbHOCTU JBYX IJIOCKOCTEH

Buneoypoku NelO

35

Teopema o nmapanienbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH, MPOXOA1Ieit
yepe3 TOUKY, He MPUHAAISKAIYI0 JaHHOM
IJIOCKOCTH U CIIEACTBHS U3 HEE

36

CBolicTBa napauiesIbHbIX IIJIOCKOCTEH: O
MapajyIeIbHOCTH MPSIMbBIX ITEPECEUCHUS
MIPU NIEPECEUECHUH JIBYX MMAPALIEIbHBIX
IIJIOCKOCTEN TPEThEU

Buneoypoku Nell

37

CBoiicTBa mapaiesbHbIX MIJI0CKOCTEN: 00
OTpe3Kax NapajuleIbHbIX NPSAMBIX,
3aKJIFOUEHHBIX MEXK]y NTapaljIeIbHBIMU
IIJIOCKOCTSIMU; O NTEPECEUEHUH NPAMOIL C
JBYMsI ITApaJIJIEbHBIMU TUIOCKOCTSIMU

bu6nuoreka [JOK




38

[ToBTOpenue: Teopema [udaropa Ha
IUIOCKOCTH

bubmuoreka [JOK

39

[ToBTOpEHUE: TPUTOHOMETPHUS
IIPSIMOYT'OJIBHOTO TPEYrOJIbHUKA

bu6mmoreka [IOK

40

CoiicTBa Ky0a 1 MPsIMOYTOJILHOTO
napajuiesIenune1a

bu6mmoreka [IOK

41

Borunicnenue 1iamH oTpe3koB B KyOe U
MIPSIMOYT'OJIBHOM ITapajuIeIIeuIe/1e

bu6mmoreka [IOK

42

[lepneHMKyYISIPHOCTD PAMOU 1
mrockocTy. [Ipu3nak
MEPIEHIUKYIISIPHOCTH MPSMOH U
IIJIOCKOCTH

Buneoypoxu Nel5

43

[TepieHAMKYISAPHOCTD MPSIMOM 1
miockoctu. [Tpusnak
MEPIEeHIUKYIIPHOCTH MPSAMOU U
MJI0CKOCTH

Buneoypoku Nel6

44

Teopema o cyiecTBOBaHUHU U
€IMHCTBEHHOCTH MPSIMOU, TPOXOIEH
4yepe3 TOUKY IMPOCTPAHCTBA U
MEPIEeHIUKYIIPHON K MIIOCKOCTH

bu6mmoreka [JOK

45

IInockocTtu u NEPNCHAUKYIISAPHBIC UM
IpsAMBIC B MHOT'OI'PaHHHUKAax

bubmuoreka [JOK

46

IInockocTtu n MNEPNCHAUKYIISAPHBIC UM
MpsAMBIC B MHOTOTpaHHHUKAX

47

[leprieHauKynsp U HAKJIOHHASL.
[TocTpoenue nepneHuKyIisspa U3 TOUYKU Ha
MPSMYIO

bu6nmoreka [JOK

48

[eprieHAUKYISAp U HAKIOHHAS.

bu6nmoreka [JOK




[TocTpoeHue neprneHuKyisipa U3 TOYKM Ha
PSAAMYIO

Teopema o TpEX nepHneHaNKyIIpax

49 Buneoypoku Ne20
(mpsimast u oOpaTHast)

50 Teopema o TpEX nepHeHANKYIApax
(npsimast u oOpaTHast)

51 Yroa Mmexay CKpelBaroIMMUCS Butmorexa LIOK
MPSIMBIMU
[Torck mepneHIuKYISIPHBIX TPSIMBIX C

52 MOMOIIBIO TTEPITEHIUKYIISIPHBIX bubnuorexa [JOK
IIJIOCKOCTEMN

53 OpToroHaibHOE MPOESKTUPOBAHUE bubnuorexa [JOK
[TocTpoenue ceuenuii Kyoa, IpU3MBI,

54 MPaBUWIILHON TUPAMHJIBI C TIOMOIIIBIO bu6mmoreka [JOK
OPTOTrOHAJIBLHOW MPOEKIUU
[TocTpoenune ceuenuii Kyba, IpU3MBI,

55 MPaBUWJILHON TUPAMHJIBI C TIOMOIIIBIO bu6mmoreka [JOK
OPTOrOHAJILHOM NPOEKIUU
CummeTpus B IpOCTPAHCTBE

56 OTHOCUTENBHO MockocTu. [nockoctn bubmuoreka [JOK
CUMMETpU B MHOTOTPaHHUKAX

57 [Ipu3Hak nepneHANKYISIPHOCTH IPSIMOM U Butmiorexa LIOK
MJIOCKOCTH KaK CIEJACTBUE CUMMETPUHN

53 HpaBI/IJ'ILHIiIe MHOrorpaHHuku. Pacuér Bubmiorexa 1IOK
PacCTOSTHUN OT TOUYKHU JO INIOCKOCTH

59 [IpaBuiibHBIE MHOTOIpaHHUKU. Pacyér
pPacCTOSTHUN OT TOUYKHU JIO IJIOCKOCTH

60 CriocoObl OMTYCTUTH MEPIIEHINKYISPHI: bubnmnorexa [JOK




CUMMCTpPUs, CABUT TOYKHU 110
NapajuIeIbHON IIPSAMOM

61

CaBur no HenapaienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

bu6mmoreka [IOK

62

KonTtponsHas padora "B3anmuoe
pAacIoJIOKEHHUE NPSIMBIX U IUNIOCKOCTEN B
npocrpaHcTee”

63

[ToBTOpEHME: yron Mex 1y NpAMbIMHA Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

bu6mmorexa [IOK

64

[ToBTOpEHME: Yyroy MexIy
CKPEIIHBAIOIIUMHUCS IIPSIMBIMU B
IIPOCTPAHCTBE

bu6mmoreka [JOK

65

reOMeTpI/ILIeCKI/Ie METObI BEIYHMCIICHUA
yriia MEXAy NpsAMbIMU B MHOI'OI'paHHHUKAX

bu6mmoreka [JOK

66

JByrpanubiii yroj. CBOMCTBO JTUHEUHBIX
YIJI0B IBYTPaHHOIO yriia

bu6mmoreka [IOK

67

[TepnenaukynspHelie maockocti. CBOMCTBA
B3aMMHO MEPIECHIUKYISIPHBIX ITOCKOCTEN

68

[Ipu3Hak nepneHIuKyIspHOCTH
IJIOCKOCTEH; TeopemMa o mpsiMoi
MepecevyeHms ABYX MIOCKOCTEN
MEePIEHIUKYIISIPHBIX TPEThEN MIOCKOCTH

bubmuoreka [JOK

69

[IpsiMoyrombHbIN Napajuienenumnen; Kyo;
U3MEPEHUs, CBOWCTBA IIPSIMOYTOJIBHOTO
napasJiesienumnena

bu6nmoreka [JOK

70

TeopeMa 0 AUaroHaJii npsiMoyroJibHOTO




Iapajiiejacnuieaa u CJICACTBUC U3 Hee

71

CrepeoMeTpuieCcKue U IPUKIIaIHbIC
3aJla4d, CBSI3aHHBIC CO B3aMMHBIM
PACIIOJIOKCHHUEM MIPAMBIX U IIJIOCKOCTU

bu6mmoreka [IOK

72

[ToBTOpEHME: CKpENTUBAIOIIUECS MPSIMbIE,
napajuieIbHbIE TUIOCKOCTH B CTaHIAPTHBIX
MHOTOTpaHHUKAX

bu6mmoreka [IOK

73

[Tapa mapaynenbHbIX II0CKOCTEN Ha
CKPEILMBAIOIIUXCS MPSAMBIX, PACCTOSIHHE
MEXAY CKPELMBAIOIIUMUCS IPSIMBIMU B
MPOCTBIX CUTYAIHSIX

bu6mmorexa [IOK

74

Paccrosnue oT TOUkH J0 IIITOCKOCTH,
paccTosiHUE OT MPSIMOM JI0 TUIOCKOCTH

Buneoypoku Nel9

75

Brrunciienue paccToOAHUI MEXTY
CKPEIMBAIOIIUMHUCS MPSIMBIMHU C
MTOMOIIBIO NEPIIEHIUKYISIPHON MIIOCKOCTH

bub6mmoreka [JOK

76

TpéxrpanHblil yroJi, HEpaBEHCTBA I
TpexrpaHHbIX yrioB. Teopema ITudaropa,
TEOPEMBbI KOCUHYCOB U CUHYCOB JIJIsI
TPEXTPAHHOTO yTiia

bu6mmoreka [JOK

77

DnemMeHTHI chepuyecKoil reOMEeTpHH:
reoJIe3nYeCcKue JIMHUU Ha 3emiie

bubmuoreka [JOK

78

KonTtponeHast padota "Yrisl u
paccrosHus"

79

CucremaTtuzanus 3HaHul "MHOrorpaHHUK
U €ro 3JIEMEHTHI"

80

[Tupamupa. Buasl nupamun. [paBuibHas
nupamuja

Buneoypoku Ne27




[Ipusma. IIpsamas u HaKJIOHHAS IIPU3MBI.

81 1 Buneoypoku Ne26
IIpaBunbHas npusma

82 Hpsoit Hapam{eﬂennneﬂ’ 1 Bubnunorexa [IOK
MPSIMOYTOJIBHBIN Mapajuiesienume, Kyo

23 BEIHYKJII)IG MHOTOTpaHHuKH. Teopema | BuGmiorexa [IOK
Ditnepa
Brinmykneie MHOTOTpanHuku. Teopema

84 Diinepa. [IpaBunbHBIC U TOIYPABUIHHBIC 1
MHOTOTPaHHUKH

85 KonTtponsnas pabora "MHuororpaHHUKH" 1

26 [TonsTre BeKTOpa HA MJIOCKOCTH H B 1 Bieoypoki Ne32
MIPOCTPAHCTBE

87 CyMMma BEKTOpPOB 1 Buneoypoku Ne34

88 Pa3nocTh BekTOpOB 1 bubnuoreka [JOK

89 [IpaBuno napamnenenunena 1 bubnmuoreka [JOK

90 YMHOX€EHHE BEKTOpa Ha YUCIIO 1 bubnuoreka [JOK
Pasnoxxenue Bekropa o 0azucy Tpéx

91 BEKTOPOB, HE JIeKAITUX B OJHOMI 1 Buneoypoku No37
MJI0CKOCTH

92 CkansipHO€ pOU3BEICHUE 1 bubnnoreka [JOK

03 Brruncnenue yria Mexay BEKTOpaMu B | BuGmmorexa [OK
MIPOCTPAHCTBE

94 [Ipocreiimme 3a1aun ¢ BEKTOpaMHU 1 bubnunoreka [JOK

95 IIpocreiimme 3ana4n ¢ BEKTOpaMu 1

96 [Ipocreiimme 3a1aun ¢ BEKTOpaMHU 1 bubnunoreka [JOK

97 IIpocrenmue 3aga4u ¢ BEKTOPAMHU 1

98 O06o0011eHne U cucTeMaTH3alus 3HaHUN 1




99 O06o01IeHne U cucTeMaru3anus 3HaHu ! 1
100 Wrorosas koHTpoJsibHas paboTa 1
101 Hrorosas koHTposbHAs paboTa 1
102 O06o01IeHne 1 cucTeMaTu3alus 3HaHu! 1
OBIIEE KOJIMYECTBO YACOB I1O0 102

[TPOTPAMME




11 KVIACC

KosuyecTBo yacos DJIeKTPOHHbIE
HMara uudposbie
Nenn/m | Tema ypoka Konrpoabubie | IlpakTHyeckue
Bcero u3yyeHusi ~ oOpa3oBaTeibHbIE
padoTsbI padoTsbI
pecypcsbl
| [ToBTOopenue tems! "KoopauHars! BekTopa |
Ha MJIOCKOCTH U B IPOCTpaHCTBE"
) [ToBTOpenue Tems! "CkansgpHoe 1
MIPOU3BEICHHE BEKTOPOB"
3 [ToBTOpeHue Temsbl "Beruncnenue yria 1
MEK/ly BEKTOpamMH B IpOCTpaHCTBE"
4 [ToBTOpeHune TeMbl "YpaBHEHUE MPSIMOM, |
MPOXOSIIEH Yepe3 IBE TOUKH"
5 YpaBHEHUE MIOCKOCTH, HOpMaJlb, |
YPaBHEHUE IUIOCKOCTH B OTPE3Kax
6 YpaBHEHHE IIJIOCKOCTH, HOPMAJIb, 1
YPaBHEHUE IUIOCKOCTH B OTPE3Kax
7 BekropHoe npousBeneHune 1
g JIuHeiHbIe HepaBEHCTBA, JIMHEMHOE |
IIPOrpaMMHUPOBAHHE
9 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE |
IIPOrpaMMHUPOBAHHE
10 AHanuTHYeCKHE METOBI pacuéTa yria |
MEXAY NPSAMBIMU B MHOIOTPaHHUKAX
1 AHanuTuyeckue MeTopl pacuéra yria 1
MEXAY IIOCKOCTSIMU B MHOTOI'PaHHUKAX
12 dopMmyiia pacCTOSIHUSA OT TOYKH J10 1




IJIOCKOCTH B KOOpAMWHATAxX

HaxosxieHne pacCcTosiHUM OT TOYKHU 10

13 IJIOCKOCTH B KyOe

14 HaxoxneHue paccTosiHui OT TOUKHU 10
IJIOCKOCTH B MPAaBUJIbHOW TUPAMMU/IE

15 KonTponbnas paborta "AHanutnyeckas
reoMerpus’"

16 CeueHusi MHOTOIPAaHHUKOB: CTaHAAPTHBIE
MHOTOTpPaHHUKHU

17 CedeHusi MHOTOIPAHHUKOB: METO/T CIIE0B
CeueHusi MHOTOIPAHHUKOB: CTaHAApTHBIE

18 IIJIOCKOCTH, MIEpPECEUEHNUs MPSAMBIX U
IJIOCKOCTER

19 [TapannenbHble MPsIMbIE U IUIOCKOCTH:
napajiesIbHble CeUeHUs

20 [TapannenbHble IpsIMbIE U TNIOCKOCTH:
pacyér OTHOLICHUI
[TapannenbHble IpsIMbIE U TNIOCKOCTH:

21 YIJIbl MEXAY CKPEIIMBAIOIIUMHUCS
IPSIMBIMU
[leprienAuKynspHBIE MPSIMBIE U

” IUIOCKOCTHU: CTaHJAPTHBIE Mapbl
MEPIEHIUKYIIIPHBIX TUIOCKOCTEN U
MPSIMBIX, CHAMMETPUH MHOTOI'PaHHUKOB
[lepneHniuKynsspHBIE MIPSMBIE U

23 IJIOCKOCTHU: TEOPEMA O TPEX
NEepIEeHIUKYIIspax

24 [lepnieHquKyNIsApHBIE IPSAMBIE U




IIJIOCKOCTH: BBIYMCJIICHUSA OJIMH B
MHOT'OrpaHHUKax

25

[ToBTOpEenue: monaau
MHOTOYI'OJIbHUKOB, (DOPMYJIbI JIsI
TIoMIaeH, COOOPAKCHHMSI 11010 OHSI

26

[ToBTOpEenue: mionaau
MHOTOYT'OJIbHUKOB, (DOPMYJIbI JIsI
TIJIOIA IeH, COOOpaKEeHHS O 100U

27

[ToBTOpEeHue: momaan
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JISI
TJTOTAIeH, COOOPaKEHUS TI0100MsI

28

[lnomany ceyeHnii MHOTOTPaHHUKOB:
TIJIOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 1101001t

29

[Inomany ceyeHnii MHOTOTPaHHUKOB:
IO/ TOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOPaKEHHUS IO00Us

30

Kontponbras padota "[loBropenue:
MHOTOTPaHHUKH, CEUCHUS
MHOTOI'PaHHUKOB"

31

O06béM Tena. O6beM NPSIMOYTOJIBLHOTO
napaJuiesenuresa

32

3agaun 00 yaABOEHUH Ky0a, 0 KBajpaType
Ky0a; 0 TPUCEKLUH yria

33

CrepeoMeTpUUYECKUE 3a/1a4l, CBA3aHHBIE C
00BEMOM MPSMOYTOJILHOTO
napasJiesienumnena

34

HpI/IKJ'Ia,Z[HLIC 3aga4u, CBA3aHHBIC C




BBIYHCIICHUEM 00bEMa MPSIMOYTOJIEHOTO

napajuienenurea

35 OO0BEM IpsAMOI TPU3MBI

36 CrepeomeTpuiecKue 3a/1a4uu, CBI3aHHBIC C
BBIYHCIICHUEM 00BbEMOB TIPSIMON TIPU3MBI

37 [IpuknagHeie 3a1a4u, CBSI3aHHBIE C
00BEMOM NPSAMO PU3MBI
Brruucinenne 00bEMOB TEN ¢ IOMOIIBIO

38 onpenenéHHoro uuTerpana. OopEm
HAaKJIOHHOHN TIPU3MBI
Breruucienne 00bEMOB TeEJ ¢ IOMOIIBIO

39 omnpenenéHHoro uuTerpaga. OopEm
MTUPAMUTBI

40 ®dopmyna 06pEMa mupamusl. OTHOIICHUE
00BEMOB MUPAMHU/T C OOITUM yTIIOM

A1 ®dopmyna 00bEma nupamMuel. OTHOIIICHUE
00BEMOB MUPAMHU/T C OOLTUM yTIIOM

4 CrepeoMeTpHYECKHUE 3a/1a4H, CBI3aHHBIC C
00bEéMaMU HAKJIOHHOW MTPU3MBI

43 CrepeoMeTpUYECKHUE 3aJ1a4H, CBI3aHHBIC C
00BbEMaMU TTUPAMHJTBI
[Tpuknagaeie 3anaun mo Teme "OO0bEMBI

44 Ten", CBI3aHHBIE C 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Ipuknanueie 3anaun o Teme "OOBEMBI
Ten", CBsI3aHHbIE ¢ 00BEMOM MUPAMUJIBI

46 [Tpumenenne o0bEMOB. Boruncienune

pacCcToAHUA N0 MIOCKOCTU




KonTtponsHas padora "O0béM

47 "
MHOTOTpaHHUKA
Hunuuapudeckast TOBEPXHOCTb,

48 00pa3yroIne MUIHHIPUICCKON
MMOBEPXHOCTU

49 Hunmuuap. [psmoi KpyroBoi HUIUHAP.
[nomaae MOBEPXHOCTH LIWIMHAPA

50 Konnueckas moBepXHOCTh, 00pa3yromme
KOHMYECKOM nmoBepxHOCcTH. KoHyc

51 CedeHune KOHyca IIOCKOCTHIO,
MapajuieIbHOM TUIOCKOCTA OCHOBAHUS

5 Yceuéunslil konyc. M3o0paxkenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tmomaae 60KOBOY MOBEPXHOCTH H
MOJIHOM MTOBEPXHOCTHU KOHYCA

54 [Tmomaape 60KOBOM MOBEPXHOCTH H
IOJIHO MMOBEPXHOCTH KOHYCa
CrepeoMeTrpuueckue 3aauu Ha

55 JI0Ka3aTeNIbCTBO U BHIYHCIICHUE,
MIOCTPOCHUEM CEYCHMI UIMH]IPA, KOHYCa
CrepeoMeTrpHuueckue 3aa4uu Ha

56 JI0Ka3aTeNIbCTBO U BHIYUCIICHUE,
MOCTPOECHUEM CEUECHUU LHUIMHAPA, KOHyCa

57 [IpuknagHeie 3aqa4n, CBSI3aHHBIE C
UIHHIPOM

53 [IpuknagHeie 3aqa4n, CBsI3aHHBIE C
HAIHHAPOM

59 Coepa u map




60

[Mepeceuenue chepsl 1 mapa ¢
iockocTeo. Kacanue mapa u cepbl
IUIOCKOCTBI0. Bt 1 n3o0paxkenue mapa

61

ITepeceuenue cdepsl u mapa ¢
mockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. Bua n n3o0paxeHnue mapa

62

VYpasuenue chepsl. [nomanp chepsl u e
yacTeu

63

Cummetpus cdepsl 1 mapa

64

CrepeomeTpuyecKHe 3a/1auu Ha
JTI0Ka3aTeNIbCTBO U BHIYHMCIICHHE,
CBsI3aHHBIE CO chepoi U 1apoMm,
MOCTPOCHUEM UX CEYEHHI MI0CKOCTHIO

65

CrepeoMeTrpHuueckye 3aauu Ha
JI0Ka3aTeNIbCTBO U BHIYHCIICHUE,
CBsI3aHHBIE CO cEepoi U MapoM,
MIOCTPOCHUEM UX CEYCHHI MI0CKOCTHIO

66

[IpuknaaHbie 3a7a9u, CBSI3aHHBIEC CO
ctepoit u mapom

67

[ToBTOpEHUE: OKPY)KHOCTH HA TNIOCKOCTH,
BBIYMCIICHUS B OKPY)KHOCTH, CTaHJAPTHBIE
nonoous

68

Pazauunsie KOM6I/IHaI_II/II/I TCJI BpAlICHUS U
MHOTOT'paHHUKOB

69

3agaun o Teme "Tena ¥ MOBEPXHOCTH
BpalieHus"

70

3anaun o Teme "Tena 1 NOBEPXHOCTH
BpaiieHus"




71

KonTtponrsnas padota "Tena u
IIOBEPXHOCTHU BpaleHus"

72

O6bém muuHapa. Teopema 06 00bEME
IpsAMOro NuJIMHApa

73

Brrunciienne 005EMOB TeEI ¢ IOMOIIBIO
onpenenéHHoro uurerpana. OopEm
KOHyca

74

TTimomam OOKOBOH U TIOJTHOM
MMOBEPXHOCTH KOHYCa

75

CrepeoMeTpHuecKre 3a/1aui, CBSI3aHHbIE C
BBIYHCIIEHUEM 00bEMOB LIMIIMHPA,
KOHyca

76

[Ipuknagaeie 3agaun mo Teme "OOBEMBI U
IJIONI[a U MTOBEpXHOCTEN Ten"

77

OO0BEM 11apa U IapoBOTrO CEKTOPA.
Teopema 06 o0bEme mrapa. [Tnomaas
cdepbl. CTepeoMeTpUYECKUE 3a1a4H,
CBSI3aHHBIE C BEIYUCIEHHEM 00BEMOB
Iapa, IapoBOro CErMeHTa U IapoBOIo
CeKTOpa

78

[Tpuknagaeie 3anaun mo Teme "OO0bEMBI
Ten", CBsA3aHHbBIE ¢ 00BEMOM IIIapa u
ionaapio ceprl. COOTHOMICHUS] MEXKIY
IJIOLIAASIMK TTOBEPXHOCTEH U 00BEMaMU
ITOJIOOHBIX T

79

[TogoGHbIE Tena B MPOCTPAHCTBE.
N3menenne 06bEMa mpu Mo 1001u.
CrepeoMeTpHUeCKUe 3a/1a41, CBSI3aHHBIE C




BBbIUHMCIICHHEM 00BbEMOB TeJl U ILIOLIaaeH
IIOBEPXHOCTEH

80

KonTpomnsnas padora "[Tnomanu
MMOBEPXHOCTU U 00BEMBI KPYIJIBIX TEI"

81

JBuxenus npocrpancTBa. OToOpakeHHUsI.
JIB>xeHus u paBeHCTBO puryp. O0mme
CBOMCTBA JIBIKCHUI

82

Buabl 1BMKEHMIN: TapauiebHbII
MEPEHOC, LICHTPAJIbHASI CHMMETPUS,
3epKajJbHasi CHAMMETPHS, TOBOPOT BOKPYT
psIMOM

83

[IpeobpazoBanus nomoous. [psimas u
ctepa Diinepa

84

I'eomeTrpuueckue 3a1aun Ha IPUMEHEHUE
JIBUKCHUS

85

KontponbHas padoTa "BekTopsl B
npocrpancrae"

86

O6o06matomiee moBropeHue 11 moHATHIA 1
METOJI0B Kypca reomeTpunt 10—11
KJIACCOB, CUCTEMaTH3aIMs 3HAHUI:
"[TapayyienbHOCTh MPSAMBIX U TIJIOCKOCTEH
B IIpOCTpaHCTBE"

87

Ob6o6m1aromiee noBroperue 11 nmoHsaTuit u
MeTOI0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTU3aLUs 3HAHUM:
"BexTopsl B npocTpaHcTBe"

88

Ob6o6maromiee noropenue 11 noHsTuit u
MeTO/10B Kypca reomerpun 10-11




KJ1aCCOB, CHCTeMAaTHU3allMs 3HAHHIL;
"BexTopsl B npocTpaHcTBe"

&9

Oo6o6maromee mosroperue 11 moHsTHil u
MeT0/10B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aI1s 3HAHUH:
"O6beM MHOTOrpaHHUKA"

90

O6o06mmaromniee nopropenue 11 noustuii u
MeT0/10B Kypca reomerpun 10—-11
KJIaCCOB, CHCTEMAaTH3aIis 3HAHUH:
"O6beM MHOTOrpaHHUKA"

91

O6o6mmaromniee nopropeHue 11 noustuii u
MEeTOJI0B Kypca reomerpun 10—11
KJIaCCOB, CUCTEMATHU3aUsl 3HAHWI:
"[Tmommaamn MOBEpXHOCTH U 0OBEMBI
KpyrJibIX Ten"

92

O6o06matomiee moBropeHue 11 moHATHIA 1
METO0JI0B Kypca reomeTpunt 10—11
KJIACCOB, CUCTEMaTH3aIMs 3HAHUI:
"[mommaan MOBEpXHOCTH U 0OBEMBI
KpyTJbix Ten"

93

Hrorosas koHTposbHas paboTa

94

Wrorosas koHTposbHas paboTa

95

[ToBTOpEHue, 06001EeHNE U
cucTeMaTH3aIlus 3HAHUH

96

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI




97

Hctopus pazBUTHS CTEPEOMETPUN KaK
HAYKH U €€ pOoJib B Pa3BUTUHU
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTHI

98

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAaYyKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX WHKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

99

Hcropus pasBuTHs CTEPEOMETPHUH KaK
HAYKU U €€ poJib B Pa3BUTUH
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

100

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKHU " €€ POJIb B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTHUI

101

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

102

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH 1 €€ poJib B Pa3BUTHH
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

102
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