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HOACHUTEJIBHASA 3AIINCKA

I'eometpust siBisieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOmero oOpa3zoBaHusl, TaK Kak 00eCIeYMBAET BO3MOKHOCTh U3yU€HHUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABJICHHOCTH M MPEIMETOB T'yMAaHUTAPHOI'O LIMKJIA.
[lockonbKy  JorMYeckoe  MbllieHue,  (GopMHpyeMoe  MpU  U3YUCHHUH
oOy4YaromMUMHCS TOHATHUMHBIX OCHOB T'€OMETPUHU, IIPHU J0KA3aTEIbCTBE TEOPEM U
ITOCTPOCHHUH LETIOYKHU JIOTUYECKUX YTBEPKICHUM IPU PELIEHUH T'€OMETPUYECKUX
3aJa4, YMEHHME BBIABUIAaTb U ONPOBEpPraTb THUIIOTE3Bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl TIPU PELICHUM 33Ja4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
bu3nUecKux 3aaad.

Llens ocBoeHust mporpaMmMmel yueOHoro kypca «I'eomerpus» Ha yriyO0néHHOM
YpOBHE — pa3BUTHE WHIWBHUIYAIbHBIX CHOCOOHOCTEW OOydYarolmuxcsi Mpu
U3YYeHUH T'€OMETPHUH, KaK COCTaBJISIONIEH MpeaMeTHON obnactu «MaTtemaTuka u
uHpopmaTtuka»  uyepe3  oOecrleueHHe  BO3MOXKHOCTH  MNPUOOpETeHHS |
UCIIONIb30BaHUs Oosee TriyOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBHM,
cnenuUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEITHOTO MPOo(heCCUOHATBHOTO
00pa30BaHUs, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMAaTUKU.

[IpuoputeTHpRIMH 3aJauyaMu Kypca IE€OMETPUM Ha YIUIyOJEHHOM YpPOBHE,
pacIIupsIIOIIMMU U YCUIUBAIOUIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

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

(opMupoBaHUE NPEACTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBaTh W HU3y4aTh
pa3HbIE SABICHUS OKPY>KAIOIIET0 MUpPA, 3HAHHUE IMOHATUWHOTO arapara o pa3aeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpHH;

¢opmMupoBaHue  yMeHHMs ~ BJaJ€Thb  OCHOBHBIMU  MOHSATHSIMH O
IPOCTPAHCTBEHHBIX (UIYypaX U HMX OCHOBHBIMHM CBOMCTBaMH, 3HaHHME TEOPEM,
GopMyn M yMeHHE HUX NPUMEHSATh, YMEHHUS JO0Ka3blBaTh TEOPEMbl U HAXOAUTH
HECTaHJIapTHbIE CIIOCOOBI PEIICHUS 3a/1aY;

(dopMupoBaHuEe YMEHHS paclo3HaBaTh HA YePTEKax, MOJEISIX U B PEaIbHOM
MHpPE MHOTOIDAHHMKM M TeJla BpalleHUs, KOHCTPYMPOBAaTh TIE€OMETPUYECKHE
MOJENH;

(GopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCMOMATHYECKOTO IMOCTPOCHHS
MaTeMaTU4eCKUX TEOpul, (POpMUPOBAHME MOHUMAHHUSA POJM AKCUOMATHKU MpU
MPOBEJICHUY PACCYKICHUM;

(opMHpOBaHUE YMEHMS BIAJETh METOAAMH J0Ka3aTelIbCTB M AITOPUTMOB
pelIeHMs, YMEHHUSI UX HPHUMEHITh, IPOBOJIUTH JOKA3aTENIbHBIE PACCYKIEHUS B
XOJI€ peUIeHUsl CTEPEOMETPUUECKUX 3a/1a4 U 3a/1a4 C MIPAKTUYECKUM COJIEPKAHUEM,
(opMHUpOBaHME MPEACTABICHHS O HEOOXOJMMOCTHM  JOKAa3aTelIbCTB  IpHU



000CHOBaHMHM MaTEMATHICCKUX YTBEPKICHUN U POJIU aKCHOMATHUKH B TIPOBEICHHUH
JIEAYKTUBHBIX PACCYXKIACHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
crocoOHOCTeM 00yJaromuXxcs, MO3HaBaTEILHOW aKTUBHOCTH, UCCIIEIOBATEIbCKUX
YMEHHH, KpUTHIHOCTH MBIIUICHUS, HHTEPECca K N3yUYCHUIO T€OMETPHH;

dbopmupoBanue (HYHKIIMOHATHLHOW TPaAaMOTHOCTH, PEIICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HABATh TMPOSBICHUS TEOMETPUYCCKUX IOHATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PCAIbHBIX JKU3HCHHBIX CUTYAlMSIX W MPHU U3YYCHUHU IPYTUX
y4eOHBIX TIPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEM M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUS PEAIbHBIX CHUTYyallud, HCCIEAOBAHUSA TOCTPOCHHBIX MOJENEH,
WHTEPIIPETAIIUN TIOJYYCHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJICPXKATEIBHBIMH JTUHUSAMU y4eOHOTO Kypca «l'eoMeTpus» B
10-11 «xmaccax sBustoTcsi:  «lIpsiMble HM  TIJIOCKOCTH B MPOCTPAHCTBE,
«MHuororpanaukny, «Tema BpameHus», «BekTopbl #  KOOpPAWMHATHI B
IPOCTPAHCTBEY, «J|BIXKEHUS B POCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
NOHSTUSIMUY», PEJIEBAHTHHIMU T'€OMETPUU Ha YIIIYOJIEHHOM ypOBHE OOyYEHHs B
10-11 kmaccax, OTHOCUTCSA KO BCEM COZEpPKaTeIbHBIM JUHUSM y4eOHOro Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHMM  pachpelensieTcss He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSM, HO | 10 rogaMm oOyudenus. Coaep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil padoueit
IPOrpaMMBbl, PACTIPENCIEHHBIM IO ToJaM OOY4YeHUs, CTPYKTYPHPOBAHO TaKUM
00pa3om, 4ToOBI KO BCEM OCHOBHBIM, MPUHITUITHAIBLHBIM BOIIPOCaM OO0 yJaromuecs
oOpamaJiucb HEOJHOKPATHO. JTO  TMO3BOJSAET OPraHU30BaTh  OBJIAJICHHE
r€OMETPUYCCKUMU MOHSATUSIMH U HABBIKAMU TIOCIIEIOBATENILHO U MTOCTYMATENBHO, C
COOJI0/IEHNEM TPUHITUTIA IPEEMCTBEHHOCTH, a HOBBIC 3HAHUS BKIIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKHUX MPECTaBICHUN 00YyYarONINXCs, pacliupsis U yrayomusis
e€, o0pa3ys MpOYHbIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISECT:

co3gath ycmoBus s auddepeHnManuu  00ydeHHUs,  MOCTPOEHUS
WHJMBUAYaIbHBIX O00pa30BaTEIbHBIX MpOrpaMM, OOECHEUYUTh YIIyOJIEHHOE
M3y4YeHHE TEOMETPHUH KaK COCTABJISIONIEH yaeOHOTo penmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIOMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTUKH C
yaéToM BBIOOpa Oymymiel mpodeccuu, obecrnednBas MPEEMCTBEHHOCTh MEXKITY
o01muM 1 npodeccuoHanbHbIM 00Pa30BAHUEM.

Ha wu3ydenue ydeOHOro kypca «l'eomerpus» Ha yriayOJ€HHOM YpOBHE
orBogutcs 204 waca: B 10 ximacce — 102 gaca (3 gaca B Henenmo), B 11 kimacce — 102
yaca (3 yaca B HEJIeJIO).



COAEPXAHUE OBYUYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TOHSATHS  CTEepeoMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM MOCTPOEHHUU CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NOpsIMBIX B MPOCTPAHCTBE: IEpEeceKarolIrecs,
napajulesibHble M CKpeuuBamomuecss mnpsMble. [Ipu3Haku CKpelmBarommxcs
npsiMbIX. [lapaniaenbHOCTh NPSMBIX U TUIOCKOCTEH B IPOCTPAHCTBE: MapaliebHbIe
OpsIMbIE€ B POCTPAHCTBE, MAaPaLIEIbHOCTh TPEX MPSIMBIX, NapaAJUIEIIbHOCTD MPSIMO
u 1uiockoctu. [lapannenbHoe M IEHTpalbHOE NPOEKTHUPOBAHUE, H300pakeHHE
¢uryp. OCHOBHbBIE CBOWCTBa MapauieNbHOrO NpoeKTHpoBaHusa. M3o0pakeHue
buryp B mapasuienbHON MPOEKIUHU. YTIbI C COHANPaBICHHBIMU CTOPOHAMH, YTOJ
MEXIy MPSMBIMU B TIpocTpaHCcTBe. [lapannenbHOCTh MIOCKOCTEN: mapaiieiabHble
IUIOCKOCTH, CBOMCTBa napajiebHbIX MJIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (DUTypbl HAa IJIOCKOCTH: TETpadlp, Mapajuielenunes,
OCTPOEHUE CEUCHHI.

[lepneHAUKYISPHOCTD MPAMON M IIOCKOCTH: NEPIEHAUKYJIIPHBIE MIPSIMBIE B
IPOCTPAHCTBE, IMpSAMbBIE MapajuielibHblE W NEPHEHAUKYISPHbIE K IUIOCKOCTH,
OPU3HAK MEPIEHANKYISIPHOCTH MPSMOM M IUIOCKOCTH, TEOpeMa O MpSIMOM

NEPHEHIUKYISIPHON MJIOCKOCTH. OpToronanpHOE POEKTUPOBAHHUE.
[lepnieHaAUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO TUIOCKOCTH, PACCTOSIHUE
OT TpsMOM 1O  IUIOCKOCTH,  TpoeKmus  Qurypsl Ha  IJIOCKOCTb.

[lepneHAUKYISIpPHOCTh  IUIOCKOCTEH: TMPU3HAK NEPHEHAUKYISIPHOCTU  JIBYX
wiockocre. Teopema 0 TpE€X NEpPHEHAUKYIIApaXx.

Yriael B MPOCTPAHCTBE: YroJl MEXAY NPSMOM M IUIOCKOCTBIO, ABYTPAHHBIN
YTOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKHUX H
JBYIPaHHBIX YTIJIOB TPEXTPAHHOIO yriia. TeopemMbl KOCMHYCOB W CHHYCOB JJIA
TPEXTPAHHOTIO YyTJIA.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHsHuka. [lpusma: N-yrosibHas
npu3Ma, npsiMasi 1 HaKJIOHHas MPU3MbI, OOKOBasi U MOJIHAsI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, OpsIMOYTOJbHBIM — MapajuleNIeNUIIel MW €ro  CBOMCTBA.
Kpatwaiimime mnytm Ha TIOBEpXHOCTM MHOrOrpaHHuka. Teopema Diinepa.
IIpoctpanctBennass teopema Iludaropa. Ilupammpma: n-yronapHas mnupamuja,
npaBuiibHasE W yceu€HHas mnupamuabl. CBoiicTBa pébep U OOKOBBIX TIpaHelt
MPaBWIBHOM mupaMuibl. [IpaBUIbHBIE MHOTOTPAaHHUKH: MpaBUJIbHAS TNpU3Ma U



[IpaBWIbHAs IHpaMUJa, IPAaBUIBbHAS TPEYrojbHAs MHUPAMUIA U IPABUIBHBIN
TeTpa’ap, KyO. IlpenactaBieHue o NpaBUWIBHBIX MHOTOIPAaHHUKAaX: OKTajJp,
JNOAEKadAp U UKOCADIP.

Bbruncienne 31€eMEHTOB MHOTOIPAHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON MPHU3MBI,
IJIOWAAb OCHOBAaHUM, TeopeMa O OOKOBOM NOBEPXHOCTH MNPAMON MPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOM MHUPAMMIIBI,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B NOPOCTPAHCTBE. DJIEMEHTBl CUMMETPHM  IPABHJIBHBIX
MHOTOrpaHHUKOB. CHMMETpusi B NPaBWIBHOM MHOTOIPAHHHUKE: CHMMETPUS
napajulesenuneaa, CUMMETPUS MPAaBUJIBHBIX IIPU3M, CUMMETPHUS NPAaBUIbLHOMU
IAPAMUBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApPHbIC, COHAIIPABIICHHbIE U IPOTHUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPbI. PaBEHCTBO BEKTOPOB. JIEHCTBUS C BEKTOPAMU: CIIOKECHUE
U BBIYUTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
qucyio. CBOMCTBA CIOKEHUs BEKTOPOB. CBOICTBA YMHOXKEHUSI BEKTOpa Ha YHCIIO.
IlonsATHEe KOMILIAaHApHBIE BEKTOPBI. lIpU3HAaK KOMIUTAaHAPHOCTH TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pasIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAHAPHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOpa. CBA3b MEXIY KOOpAMHATAMU BEKTOpa H
KOOpJMHATaMU TOYEK. YTosll MexAy Bekropamu. CKalsIpHOE NPOU3BEACHUE
BEKTOPOB.

11 KIJACC

Tesa Bpamenust

[lonsiTUs: UUIMHAPHUYECKAs TOBEPXHOCTh, KOHUYECKAs TOBEPXHOCTb,
chepuueckasi TMOBEPXHOCTb, oOOpasylonue moBepxHocTed. Tenma BpamieHus:
MWINHAP, KOHYC, YCEUYE€HHBIA KOHYC, cdepa, map. Bzaummuoe pacmonoxeHue
chepsl M TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpaIlleHHs Ha TUIOCKOCTU. Pa3BépTka nunuuApa u konyca. CumMmerpus cepsl u
mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
NPSIMOYTOJILHOTO Tapajienenuneqa U cieActBus u3 He€. OO0ObEM mpsMoill u
HAKJIOHHOW MPU3MBI, MIWJIWHIPA, TUpaMHUIbl 1 KoHyca. O0BEM TIapa u mapoBOro
CerMeHTa.

KoMOuHanuy Tenm BpamieHuss ¥ MHOTOrpaHHWKOB. [Ipw3ma, BhucaHHas B
UUJUMHIp, oOMNHcaHHas okojo IwiauHapa. llepeceuenue cdepsl um mapa c
mIockocThio. Kacanue mapa m cdepsl miockocThio. [loHSTHE MHOTOrpaHHHKA,



OMHMCAHHOTO OKOJO c(epbl, cdepbl, BIUCAHHON B MHOTOIPAaHHUK WA TEJO
BpallEHUS.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IUIOMaAb chepbl U e€ yJacTei.
[TogoOue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONIAJCH MOBEPXHOCTEH
nono0Heix (uryp. IlpeoOpazoBanue momodusi, romoreTus. Pemienue 3agad Ha
IJIOCKOCTHU € UCIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPAaHHUKOB U TEJI BPaIllCHUs: CCUCHUS IHINHAPA
(mapayiyieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOoHyca (TMapasuliesibHbIC
OCHOBAHUIO U MIPOXOSAIINE UYepe3 BEPIIUHY), CEUCHUS I1apa, METOAbI TOCTPOCHHUS
CEUYEeHMI: METOJ CJIE/IOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METO/ MEepeHoca
CEKYILIEeH MIOCKOCTH.

BekTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopet B mpoctpanctBe. Omeparuu  Haja BeKTOpamHu. BekTopHoe
yMHOXeHUE BEKTOpoB. CBOICTBA BEKTOPHOTO YMHOXEHHS. [IpsimoyronbpHas
cucTemMa KoopJuHat B nmpoctpaHcTBe. Koopaunarel BekTopa. Paznoxenue BekTopa
no Oasucy. KoopauHaTHO-BEKTOPHBIM METOA MPU PEIICHUHU TEOMETPHUYECCKUX
3a/ady.

JABuKEeHHSI B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtoOpaxkeHus. JIBUKEHHS U PaBEHCTBO GUTYP.
OO6mue cBoiicTBa JABWKEHWH. Buasl JBWKEHUH: TapaulelbHBIA TEPEHOC,
[IEHTpajbHasl CUMMETPHS, 3€pKajlbHAs CHUMMETpPHUS, MOBOPOT BOKPYT MPSIMOI.
[Ipeo6pazoBanus noxpodus. [Ipsimas u chepa Ditnepa.



IINTAHUPYEMBIE PE3YJIBTATHBI OCBOEHHMSA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJIYBJEHHBIMI YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaskaaHcKoe BOCIMTAHME:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyUaIOIIEeT0oCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHUHCKOro  OOIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYECKUX OCHOBAX (PYHKIIMOHHPOBAHUS PA3TUYHBIX CTPYKTYD, SBICHUH,
npoleayp TpaxJaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI W JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) naTpuoTH4YeCcKoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUNCKOM T'PAKIAHCKOW HJACHTUYHOCTH, YBAXKCHHUS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MAaTEMAaTHYECKOM IIKOJIBI,
UCIIOJIb30BaHUE D3TUX JOCTHKEHUW B JIPYrUX HayKaX, TEXHOJOTusax, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, ATUYECKOrO0 MOBEIECHHUS, CBSI3aHHOTO C MPAKTHYECKUM
OPUMEHEHHEM JIOCTW)KEHHM HAayKh U JEATEIbHOCTBIO YYEHOIrO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMUMBOrO OYAyIIero;

4) 3cTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYAsl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1ay, PEIICHUN, PaCCYKICHUHN, BOCTIPUUMYHUBOCTD
K MaTEMaTUYECKUM acCleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BoCmUTAHME:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTH4YeCKWe 3HAHHUS B
WHTEpECcax 3I0POBOTO U 0€30MacHOTO 00pasa KU3HHU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JIOPOBBIO (3I0POBOE MHUTaHWE, COATAHCHUPOBAHHBIM PEKHM 3aHATUU H
OTIbIXa, PETyIsipHAs (U3UYEcKass aKTUBHOCTH), (PU3NUECKOE COBEPIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHue:

FOTOBHOCTh K TPYAY, OCO3HAHME LIEHHOCTU TPYJOIIO0Us, HHTEpeC K
paznuuHbiM  cepam  mpodecCUOHATBbHOW  JEATENIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMU, YMEHHE COBEpIIAaTh OCO3HAHHBIA BBHIOOP
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC IIJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MAaTeMaTHYECKOMY  OOpa3oBaHHUIO U



CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUUECKUX 3a]]a4 MaTEeMAaTHUYE€CKON HAlPaBIE€HHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpPMUPOBAHHOCTb  AKOJOTHMYECKOW KYJIbTYpbl, TMOHUMAHUE BIUSHUS
COIMATbHO-2KOHOMUYECKUX TPOIIECCOB HA COCTOSIHUE MPUPOTHON M COLMAIBHOM
Cpelbl, OCO3HaHUE II100AIBHOTO XapaKkTepa 3KOJIOTHYeCKUX MpoOieM, OpUeHTAIHS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM IS pelieHusl 3a7ad B 00JacTu
OKpY’Karolel cpefbl, IJIaHUPOBAHHE IIOCTYNKOB W OIEHKH HMX BO3MOXKHBIX
MOCJICICTBUH ISl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKu U  OOIIECTBEHHOW  MPaKTHUKW, [MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeIOBEUYECKOH ESITeNIbHOCTH, ATAloB €&
Pa3BUTHUS ¥ 3HAYUMOCTH IS PAa3BUTHS LHUBWIN3AIMH, OBIQJCHUE S3BIKOM
MaTeMaTHKd M MaTeMaTHYEeCKOW KyJIbTYpOH KaK CpEJCTBOM IIO3HAHUS MUpAa,
TOTOBHOCTh OCYIIECTBJISITH MPOCKTHYIO M HCCIEIOBATEIBCKYIO JIESITCIHHOCTh
UHAUBUAYAIBHO U B TPYIIIIE.

METAINPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYIIECTBEHHBIE IMPU3HAKH MAaTeMaTHYECKHX
OOBEKTOB, TOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEeJICIICHHS] TIOHSATUHN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAINH,
OCHOBaHHUSA 7151 0000IIEHNs U CPABHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIN3A;

BOCIIpUHMMATh,  (HOPMYIUPOBaTH W  NPEOOpPa3OBBIBATH  CYXKIICHUSA:
YTBEPAUTEIBHBIC U OTPHUIIATEIbHBIE, CIMHUYHBIE, YaCTHBIC U OOIIHE, YCIOBHEIE;

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (akrTax, JaHHBIX, HAOIIOMEHUSIX U YTBEPXKACHUSX, MpEIaraTb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW U TPOTUBOPEUNI;

JenaTh BBIBOJBI C WCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

POBOJIUTH CAMOCTOSTENILHO J10KA3aTeNIbCTBA MATEMATUUECKUX YTBEPKACHUN
(IpsiMble ¥ OT MPOTUBHOTO), BEICTPAUBATH apryMEHTAIIUIO, PUBOJIUTH TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpATh CIOCOO pelieHust y4dyeOHOM 3ajgauu (CpaBHUBATh HECKOJIBKO
BAPDUAHTOB  PEIICHUsS, BbIOMpaTh Haubojee  MOAXOMSAUUMUA € YYETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarebckme AeCTBUS:



UCII0JIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpoOIeMy,
yCTaHaBIMBaTh UCKOMOE M JaHHOE, (OPMHUPOBATH T'MIOTE3Yy, apryMEHTHUPOBATh
CBOIO MO3ULIMIO, MHEHHUE;

IPOBOAUTH CAMOCTOSTENILHO CIUIAHUPOBAHHBINA HKCIIEPUMEHT, UCCIIEI0BAHNE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITEIbHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pe3yjbTaTaM
OpOBENEHHOTO  HAONMIOJEHUs,  MCCIEIOBAHUS, OLEHUBATH  JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000ILEHU;

IPOrHO3MPOBATh BO3MOKHOE pa3BUTHE IIpoliecca, a TaKXKE BBIIBUIaTh
IPENOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH A€PUIMTH MH(DOpPMAIUK, TaHHBIX, HEOOXOAMMBIX NJIsi OTBETa Ha
BOMPOC U JJIs1 PEIICHUS 3a]1a4H;

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

CTPYKTYpHpPOBaTh HH(OpMAIIMIO, TPEJCTABIATh €€ B Pa3IMUHBIX (PopMax,
WLTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBepPCAJIbHbIE YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJTHUPOBATH CYKJICHHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeJIsIMH OOIIEHHUs, SICHO, TOYHO, IPaMOTHO BBIpa)KaThb CBOIO TOYKY 3pPEHHUS B
YCTHBIX U THMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHWS MO XOJy PEIICHUs 3aJlayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yIbTarT;

B XOJI¢ 0OCYXKJICHHsI 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMOH TEMHI,
mpoOJIeMBl, PpeIIacMOM 3aJadyd, BBICKA3bIBAaTh HJCH, HAICJICHHBIC HAa ITOHUCK
pEIIeHUs, COIMOCTABIATh CBOM CYXKJICHHUS C CYXACHUSIMU JPYIHX YYaCTHUKOB
nyanora, oOHapyXMBaTh Pa3jUyMde U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJICTABIATh PE3YJbTaThl PEIICHUS 3a/a4M, SKCIIEPUMEHTA, UCCICIOBAHUA,
MPOEKTa, CaMOCTOSITEIIFHO BHIOMpaTh (opMaT BBHICTYIUICHHS C Y4€TOM 3ajad
MpEe3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

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



COCTaBJIATH IJIaH, aITOPUTM PEIICHHS 33a]1a4H, BEIOMPATh CIIOCO0 PEIIeHHS C
y4€TOM UMEIOUINXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, IMOIIHOHATbHBIH HHTE/JIEKT:

BIAJIeTh  HAaBBIKAMHM  TIO3HABATEIBHOW  pedIeKcMu KaKk  OCO3HAHHUS
COBEpIIAEMBIX JEHCTBUI M MBICIUTEIBHBIX MPOILECCOB, HX PE3yJIbTAaTOB, BIAACThH
crnoco0aMu CaMOINPOBEPKH, CAMOKOHTPOJIA TMpoliecca U pe3yibTaTa peuieHus
MaTeMaTHYEeCKOM 3a7a4u;

NPEIBUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3aa4H,
BHOCHUTBH KOPPEKTHUBBI B JCATCIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX,
HaNJCHHBIX OMTUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBHE PE3YJIbTaTa ICJIM U YCIOBHUIM, OOBSICHATH TPUIHHBI
JOCTKEHUS WM HEJOCTHXKCHHS PE3yJbTaTOB JACATEIBHOCTH, HAXOIUTh OIIUOKY,
JaBaTh OI[CHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

IOHMMATh W WCIIOJIb30BaTh MPEHMYIIECTBA KOMAaHIHOW M WHIWBUIYyaIBHOU
paboThl TpW pelIeHHH YYeOHBIX 3aJady, NOPUHUMATh IeJlb COBMECTHOM
JESTENbHOCTH, TUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM paboOThI, paclpeaeiiarh
BUIBI Pa0OT, JOrOBapUBAThCA, OOCYXAAaTh MIpoOLlECC W pe3yibTaT padoThI,
0000111aTh MHEHUS HECKOJBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIeHHUs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMBI» W UWHBIE), BBINOIHATH CBOIO YacTh pabOThl W
KOOPJMHUPOBATh CBOU JECUCTBHUS C APYTUMHU YJI€HAMU KOMAaHJbI, OIEHUBAThH
KayeCTBO CBOETO BKJaJia B OOLIMH MPOIYKT MO KPUTEPHUSIM, CPOpMyITHpPOBAaHHBIM
y4aCTHUKAMU B3aHUMOJICHCTBHUS.

HPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiaacca oOyJaronuiics HayquTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUU TIPH
pEIICHNH 33729 U MPOBEICHUN MATEMATHIYECKUX PACCYKICHUIA;

e TMPUMEHATH AKCHOMBI CTEPEOMETPHUH W CICACTBUS U3 HUX MPU PEIICHUH
T€OMETPUIECKUX 3a/1a4;

e KJIacCU(PUIMPOBATH B3aMMHOE PACIIOJIOKECHHE MPSIMBIX B MPOCTPAHCTBE,
MJIOCKOCTEH B MMPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MMPOCTPAHCTBE;

e CBOOOJIHO OINEpPUPOBATh TIOHATHSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY MPSIMBIMH B TPOCTPAHCTBE, MEXKIYy MPSAMON U
TIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



e CBOOOJHO pAacrmo3HaBaTh OCHOBHBIE BHUbl MHOTOTPAHHUKOB (MpHU3Ma,
nupamuza, NpsSMOYToJIbHBINA Napaienenumnen, Kyo);

e KiIacCU(PUIMPOBATH  MHOTOIPAaHHUKH,  BBIOMpass  OCHOBaHUA IS
KJ1accu(puKaimy;

e CBOOOJHO ONEPUPOBATH TMOHATHSIMH, CBSI3aHHBIMH C  CEUYECHHUEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

e BBINOJIHATD napajuieabHoe, LEHTPAJIbHOE u OpPTOTOHAIBHOE
IPOCKTUPOBAHUE (DUTYP HA TJIOCKOCTh, BBINOJIHATH M300pakeHus Guryp
Ha TUIOCKOCTH;

e CTPOUTH CEYEHHUSI MHOIOTPAaHHUKOB PAa3IUYHBIMH METOJAMU, BBIIOJIHATH
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOMIAJAM  TMOBEPXHOCTEM  MHOTOTPAHHUKOB  (MpHU3Ma,
NUPaMH/IA), TEOMETPUUECKUX TeJl C IPUMEHEHUEM (HOPMYT;

e CBOOOJIHO OMEpPUPOBATH MOHATUSIMU: CUMMETPUS B IPOCTPAHCTBE, LEHTD,
OCb U TIUIOCKOCTh CHMMETPUHU, IIEHTP, OCb U IUIOCKOCTh CHUMMETPUU
durypsr;

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

e BBINOJHATH ICUCTBUA HAJl BEKTOPAMU;

e pelmaTrh 3aJauyd Ha JO0Ka3aTeJbCTBO MAaTEMAaTHYECKHMX OTHOUIEHUWA U
HAXOXKJICHHE T€OMETPUYECKUX BEJIMYMH, MPUMEHSAS W3BECTHBIE METO]IbI
IpU PEUICHUA MAaTEeMaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e TMPUMEHATH MPOCTEHIINE MPOTPAMMHBIE CPEACTBA U  BJIEKTPOHHO-
KOMMYHHUKaIlHOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3aa4;

e WU3BJEKaTh, NPeoOpa3oBbIBATh M MHTEPIPETUPOBATH HH(POPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UrypaX, NPEICTaBICHHYIO Ha
yepTexax U pUCyHKax;

e TMPUMEHATH TIOJYYEHHbIE 3HAHUS HA MPAKTUKE: CpPaBHUBATH W
AHAIM3UPOBATh pPEaJbHbIE CUTYallUH, IPUMEHATHh W3yYEHHBIE TOHATHUS B
npoliecce IMOHMCKa pEHIeHHs MaTeMaTHYecKu ChOopMyTHpPOBAHHOMN
npoOsieMbl, MOJEIUPOBATH pPEajbHbIE CUTYallMd Ha S3bIKE T€OMETPUH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJENIN C MCIOJb30BAHUEM T'€OMETPUUECKUX
MOHATUI MU TeopeM, ammaparta anreOpbl, pelarb MPAKTUUYECKUE 3a7adH,
CBSI3aHHBIE C HAXOXKJIECHUEM T€OMETPUUECKUX BEJIMYNH;

e UMEThb MNpEACTaBICHHS 00 OCHOBHBIX A3Talax pPa3BUTUS T€OMETPUU Kak
COCTaBHOM 4acTu (pyHJIaMeHTa Pa3BUTHS TEXHOJIOTHIA.

K konny 11 kiacca o0y4aromuics HayduTcsi:



CBOOOJTHO ONEPUPOBATH MOHATUSMHU, CBA3AHHBIMU C LMJIUHIPUYECKOM,
KOHMYECKOH U c(hEepuyecKoil MNOBEPXHOCTSAIMHU, OOBIACHATH CIOCOOBI
MOJIY4YEHHS;

OTIEPUPOBATH MOHATUSIMHU, CBI3aHHBIMU C TEJIaMU BpallleHUs: IIUITUHIPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Teja BpalleHus (WIMHAP, KOHYC, cdepa W 1map) u
O0O0BSACHATH CIIOCOOBI OJYUYEHHUS TEJ BpalllCHHUS;

KJacCU(ULIHUPOBATh B3AMMHOE PacIoyioKeHue chephl U MIOCKOCTH;
BBIYHUCIISITh BEJIMUUHBI DJIEMEHTOB MHOTOTPAaHHUKOB W TEJl BpallleHWUS,
00BEMBI U TMIOIIAIA TOBEPXHOCTEH MHOTOIPAaHHUKOB W TeJl BpallleHHs,
reOMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYT;

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

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIAIsIMU TMOBEPXHOCTEN U 00BEMaMuU
II0JTOOHBIX TEI;

n300pakaTh H3ydaemble (QUTYpHl, BBINOIHATH (BBIHOCHBIE) IUIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (PUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, HMHTEPIPETUPOBATh U TMpeoOpa3oBbIBATh HHPOPMALIUIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKaX;

CBOOOJTHO OMIEPUPOBATH MOHSATUEM BEKTOP B MIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKapTOBOW CHCTEME KOOPAUHAT;
peuaTh TEOMETPUUECKUE 3a/1a4l HAa BBIYUCIICHUE YTIIOB MEXKY MPSIMbIMU
U IUIOCKOCTSIMHU, BBIYMCIIEHUE PACCTOSIHUUA OT TOYKH 10 IJIOCKOCTH, B
L€JI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/A TP PEIICHUU;
CBOOOJTHO OMEPHUPOBATh TOHATHIMH, CBSI3AHHBIMU C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUI;

BBIMIOJIHSITh M300pa)KEHHS] MHOTOTPAHHMKOB M TE€Jd BpalleHUs IIpHU
NapajuyieIbHOM  NEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€pPKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus moao0us;
CTPOUTH CEYEHHUSI MHOTOIPAaHHUKOB U TEJl BpPAllCHUSI: CEUCHUS LUITUHIpA
(mapanienbHO U NEPHeHAUKYISIPHO OCH), CEUEHUsI KOHYyca (MapasuiesibHbIe
OCHOBaHHIO M MPOXOSALINE YepPE3 BEPLINHY ), CEUEHUS 11apa;
HCII0JIB30BaTh METOJbl TMOCTPOCHMSI CEYEHUH: METOJ CIEIOB, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEH TI0CKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSTh TeOMETpUYecKre (AKThl sl PEUICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANONATalOluX HECKOJBKO IIAaroB pELICHUSA, €CIU YCIOBUSA
IPUMEHEHHUS 3a/1aHbl B SIBHOM U HEABHOU dopme;

pemate 3aJadyd Ha J0Ka3aTeJIbCTBO MATEMATUYECKUX OTHOLIEHUU U
HaXO0XJICHUE TEOMETPUUYECKUX BEJINYNH;

IIPUMEHSATH MPOrPAMMHBIE CPEACTBA U BJIEKTPOHHO-KOMMYHUKALIMOHHbBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUUECKUX 3aad;

IPUMEHATh  TOJYYCHHbIE  3HAHUS  HAa  IIPAKTUKE:  CPaBHUBATH,
AHAIM3UPOBATH U OLICHUBATH PEAIBHBIE CUTYallUH, IPUMEHATh U3yYCHHBIC
MOHSTHS, TEOPEMBI, CBOWCTBA B IPOLECCE TIOMCKA  PELICHUSA
MaTreMaTH4ecKu  cpopMyaupoBaHHONW  MpoOOJIeMBbl,  MOJEIUPOBATH
peabHBIE CHUTYallUM Ha SI3bIKE T€OMETPUM, MCCIIEIOBATHh IMOCTPOCHHBIE
MOJIEJIM C HCIOJB30BAHUEM TE€OMETPUYECKUX TIOHATUH U TEOPEM,
ammapara anreOphl, pemarh MPaKTHYECKHE 3aJlaud, CBSI3aHHBIE C
HaXO0XJICHUEM I'€OMETPUUECKUX BEIIUYMH;

UMETh TPEACTaBlIeHUs 00 OCHOBHBIX 3Talax pa3BUTHS T€OMETPUHU Kak
COCTaBHOM YacTH (GyHAAMEHTA Pa3BUTHUS TEXHOIOTUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
Ne HaumeHoBaHue pa3iaejioB U TeM Komriectso tacon
w/n NpPorpaMMBb Beero Konrpoabubie | IlpakTHyeckue
padoThI padoThI
1 BBenenue B ctepeomMeTpuio 23 1
9 B3anMHOe€ pacnosiokeHue npsiMbIX B 6 1
MIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U INIOCKOCTEN B 3
MIPOCTPAHCTBE
4 [lepnieHIUKyYIAPHOCTD MPSMBIX U o5
IJIOCKOCTEMN B MPOCTPAHCTBE
VYTIBl U pacCTOSTHUS 16 1
MHororpaHHuKH 7 1
BekTopsl B mpocTpaHCcTBE 12
3 IIOBTquHHe,o6o6n1eHHeIlCHCTeMaTnsauHﬂ 5 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOIPAMME 102 6 0




11 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo yacoB

Ne i/ Konrpoabubie | IlpakTuyeckue
NPOrpaMMbl Bcero
padoThI padoTsbI
1 AHanuTudeckas reoMeTpus 15 1
9 [ToBTOpEHwUe, O606HI€HI:IC u 15 1
cUCTeMaTH3alus 3HaHUH
3 O0BEM MHOTOTpAaHHUKA 17 1
4 Tena Bpamenus 24
5 [Tmomaau moBepXHOCTH U 0OBEMBI 9 1
KpPYTJIBIX TEJ
6 JIBuKeHus 5) 1
7 [ToBTOpEHwUE, O606H1€HI:IG u 17 5
cUCTeMaTH3aIus 3HaHUM
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoanuyecTBo yacoB

Bcero

KonTtpoJbHbie
padoThbI

IIpakTHYeckue
padoThbI

OcHoBHbIE TpaBUIIa U300paKEHUS HA

PUCYHKE IIJIOCKOCTH, MapaJICIIbHBIX IPAMBIX

(0Tpe3KoB), cepeIuHbI OTpE3Ka

[TonATHs cTepeomMeTpuu: TOUKA, IpsMas,
TUIOCKOCTB, IPOCTPaHCTBO. OCHOBHBIE
MpaBUJIa U300pakKeHHsI Ha PUCYHKE
TUTOCKOCTH, MTapauIeIbHBIX TPSIMBIX
(0Tpe3KkoB), cepeIMHbI OTPE3Ka

[TonsiTHS: epecekarouuecs MIOCKOCTH,
nepeceKaroIuecs npsiMasi ¥ mioCKOCTh;
MOJIYIPOCTPAHCTBO

IlonsTHs: MNEPECCKAOIMNECH IIIIOCKOCTH,
InepeCcCKarmurecs npsamas U rmiIOCKOCTb,
TOJIYIIPOCTPAaHCTBO

MHoOrorpaHHHUKH, U300paKeHHE
MPOCTEHIITNX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIIUX 00BEKTOB

MHororpaHHUKH, U300pakeHne
MIPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIUX 00BEKTOB

AKCHOMEI CTCPCOMCTPHHU U IICPBLIC
CICACTBUA U3 HUX




AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
cienctsus u3 Hux. CrocoOnl 3a1aHust
MPSIMBIX U TJIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHus IPSIMBIX U TIJIOCKOCTEH

10

N300paxkenue ceueHnil nupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOJIAT Uepe3 ux péopa.

11

N300paxkenue ceueHnit nupamuabl, Kyba u
MIPU3MBI, KOTOPBIE MPOXOIAT yepe3 ux péopa.

12

N3o00paxkenue ceueHnit nupamuabl, Kyba u
MIPU3MBI, KOTOPBIE MPOXOJIAT Uepe3 ux peéopa.

13

BBoanas koHTpoabHas padoTa.

14

Merton cnenoB sl MOCTPOSHUS CEUYECHHIT

15

Merton cnenoB sl MOCTPOSHUS CEUCHHIA.
CBolicTBa epeceyeHuil MPSIMbIX U
IIOCKOCTEH

16

Merton cnenoB Jyisi TOCTPOCHUS CEUCHHUIA.
CBoiicTBa nepecevyeHuil MpsIMbIX U
IIOCKOCTEH

17

[TocTpoenue ceyenwuii B mupamuie, Kyoe mo
TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEHN U 3aIIUCh LIATOB
IIOCTPOCHHUS

18

IToctpoenue ceuenuil B nupamue, Kyoe 1no
TpéM Toukam Ha pébpax. Co3anue
BBIHOCHBIX YEPTEKEU U 3alMCh LIAr0B
IIOCTPOECHUS




19

[TocTpoenwue ceueHwmii B mupamuie, Kyoe mo
TpéM Toukam Ha péopax. Co3manue
BBIHOCHBIX YEPTEKEU U 3aMKCh I1aroB
MMOCTPOCHUS

20

[TocTpoenue ceuenuit B nmupamuae, Kyoe mo
TpéM Toukam Ha péopax. Co3manue
BBIHOCHBIX YEPTEKEN U 3aMKCh I1aroB
MMOCTPOCHUS

21

[ToBTOpenue mnanumerpun: Teopema o
MIPOMOPIIMOHANBHBIX oTpe3kax. [lonobdue
TPEYTrOJBHUKOB

22

[ToBTOpenue mnannmetpun: Teopema
Menenas. Pacuersl B ceueHUSIX Ha
BBIHOCHBIX YepTexax. Mcropus pa3BuTus
TJIAHUMETPUHU U CTEPEOMETPUH

23

KonTtponbHas padoTa "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3aumHoe pacnosoxeHue npsmbix B
npoctpaHcTBe. CKpeluBaoIuecs NpsMble.
[Ipu3Haku CKpEIMBAIOMIUXCS MPSMBIX.
[TapannensHblie MPsIMbIE B IPOCTPAHCTBE

25

Teopema o cymecTBoBaHuH U
€VMHCTBEHHOCTH IIPSAMOM MapajuleIbHON
JAHHOM MPSMOM, IPOXOAAILEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeKAILlEW Ha JTaHHOMN
npsaMoi. Jlemma o nepeceyeHun
MapaJuIEIbHBIX MPSAMBIX INIOCKOCTBIO

26

[TapannensHOCTB TpeX NpsiMBIX. Teopema o
TPEX MapajieNbHBIX NpAMBIX. Teopema o




CKPCHIMBAIOIIHUXCA MTPAMBIX

27

[TapannensHoe npoektupoBanre. OCHOBHbBIE
CBOMCTBA MMApaJJIEIbHOTO NPOEKTUPOBAHUS.
N3o06pakenue pa3sHbIx GUryp B
NapaJuIEIbHON IIPOEKIINH

28

[enTpanbHas mpoekuus. Yroic
COHAIpPAaBJICHHBIMU CTOPOHAMH. YTOJ MEX]TLY
MPSIMBIMH

29

3agauu Ha JOKa3aTeabCTBO U UCCIIEIOBAHMUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM TPSIMBIX B
MIPOCTPAHCTBE

30

[TonaTHs: mapamIenbHOCTh NPAMON U
IJIOCKOCTH B MpocTpaHcTse. [Ipu3Hak
MapAJUICIbHOCTH MPSIMOU U IUNIOCKOCTH.
CaolicTBa napauieIbHOCTH IPSIMOM U
IIJIOCKOCTH

31

['eomeTrpuueckue 3a1auu Ha BEIYMCICHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
MapajuIeIbHOCTHIO MPSMBIX U TNIOCKOCTEN B
MIPOCTPAHCTBE

32

ITocTpoenue ceueHus, MPOXOJAIIETO Yepe3
JAHHYIO IIPSIMYIO HA YEPTEXKE U
MapajuIeIbHOTO APYyrou npssMou. Pacuér
OTHOILIEHUHN

33

[TapannenbHas NpoeKuys, IPUMEHEHUE JUIs
MOCTPOEHMSI CeYeHUH KyOa u
napajuienenunena. Cpolcraa
napasiesienumnesia 1 mpu3mMbl




34

[TapannensHblie mockoctu. Ilpusnaku
NapajuIeIbHOCTH JBYX IJIOCKOCTEN

35

Teopema o napaieIbHOCTH U
CAMHCTBCHHOCTH ITINIOCKOCTH, HpOXOI[fIIIIGﬁ
yepe3 TOUKY, He MPUHAIJICKAILYIO TaHHON
MIOCKOCTH U CIIEACTBUS U3 HEE

36

CpoiicTBa napauieabHbIX MIIOCKOCTEN: O
MapajlIeIbHOCTH IIPSAMBIX IIEPECEYCHUS IIPU
IEPECEYCHUHN IBYX MapalJICIbHBIX
IIJIOCKOCTEMN TpeThen

37

CpoiicTBa napajuieIbHbIX MIIOCKOCTEN: 00
OTPE3Kax MapalJICIbHBIX IMPSAMBIX,
3aKJIFOYEHHBIX MEKy NTapajljIeIbHBIMU
IJIOCKOCTSIMU; O NIEPECEYCHUH NPSIMOM C
JBYMs ITapaJICIbHBIMU TUIOCKOCTSIMU

38

[ToBTOpenue: Teopema [Iudaropa Ha
IJI0CKOCTH

39

[ToBTOpEHUE: TPUTOHOMETPHS
MPSIMOYTOJIbHOTO TPEYrOJIbHUKA

40

CBoiicTBa Ky0a 1 MPSIMOYTrOJILHOTO
napasJiesienumnesa

41

Brruucnenue aiuH OTpPC3KOB B I(Y6e n
IpAMOYT'OJIbHOM IapaJlJICIICTIUIICAC

42

[lepneHIMKyYIAPHOCTD NMPAMOI U IIIOCKOCTH.
[Ipu3HaK nepneHauKyISpHOCTH MPSIMOU U
IIJIOCKOCTH

43

[lepnieHIMKyYIAPHOCTD NMPSAMOI U IIIOCKOCTH.
[Ipu3HaK nepneHauKyIspHOCTH MPSIMOHN U




IIIIOCKOCTH

TeopemMa o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH NPSIMOU, TPOXOIALIEH

44 gyepe3 TOUYKY IPOCTPAHCTBA U
MEePIICHIUKYISIPHOU K TUIOCKOCTH

45 [TocKOCTH U IEPIIEHAUKYISIPHBIC HM
MPSIMBbIC B MHOTOTPaHHHUKAX

46 [TnocKkoCTH U IepIIEHAUKYISIPHBIC HM
MPSIMBIC B MHOTOTPaHHHKAX

47 [Mepnierukyisip u HaKIoHHAs. [locTpoeHue
MEPIICHINKYJIIPa U3 TOYKH Ha TIPSIMYIO

48 [Mepniermukyisip u HakIoHHAs. [locTpoeHue
MEPIICHANKYIISIPA U3 TOYKH Ha MPSIMYIO

49 Teopema o Tpéx mepreHANKYIsApax (mpsMast
u oOpaTtHas)

50 Teopema o TpEX mepreHAUKYIsApax (psmast
u oOpaTtHas)

51 VYT0J1 MEX]Ty CKPEIIMBAOIUMUCS IPSIMBIMH

59 [Towck neprneHAuKyISIPHBIX TPSIMBIX C
MTOMOIIIBIO TIEPIICHAUKYIISIPHBIX TUIOCKOCTEH

53 OpTOronanbHO€ MPOEKTUPOBAHUE
[TocTpoeHue ceveHuit Kyoa, IPU3MBI,

54 MPaBUWJIBHON MUPAMUIBI C TIOMOIIBIO
OpPTOTOHANILHOM MPOEKIINH
[TocTpoenue ceuenuii kyoa, MPU3MBI,

55 MPaBWJIHHON MUPAMUIBI C TIOMOIIIBIO
OpPTOTOHAILHOM MPOEKIIHH

56 CuMMeTpus B IPOCTPAHCTBE OTHOCUTEIHHO




mockoctu. [lnockoctu cummerpuii B
MHOTOTPaHHUKAX

57

[Ipu3Hak nepnesauKyIspHOCTH IPAMON U
IIJIOCKOCTH KaK CIIEJCTBUE CUMMETPUN

58

[IpaBuiibHBIE MHOTOTpAaHHUKU. Pacyér
PacCTOSTHUN OT TOYKHU JO INIOCKOCTH

59

[IpaBuiibHBIE MHOTOTpAaHHUKH. Pacyér
PacCTOSTHUN OT TOYKHU JO INIOCKOCTH

60

CriocoObl OIyCTUTh HEePIEHIUKYISPDI:
CUMMETpHS, CABUT TOYKH I10 NapaJIEIbHON
psAIMOM

61

CrBur 1o HenapaJIeIbHOM MPAMOH,
W3MEHEHUE PACCTOSIHUI

62

KontponpHas padota "B3zanmuoe
pacroio’KeHue MPSAMbIX U TIIOCKOCTEH B
npocrpanctae"

63

[ToBTOpEHUE: Yroa MKy NPsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTrOJIbHUKE, TeOpemMa
KOCHHYCOB

64

[ToBTOpEHUE: YOI MEXTY
CKPELIMBAIOIIUMHUCS MPSIMBIMU B
IIPOCTPAHCTBE

65

FeOMeTpI/ILIeCKI/IC MCTOAbI BBIYUCIICHUA YTJIa
MCKAY NPSAMBIMU B MHOT'OT'PAaHHUKAX

66

JIByrpansbii yroj. CBOMCTBO JIMHENHBIX
YIJI0B IBYTPAHHOTIO yrja

67

[lepnenaukynsipubie miiockocTy. CBoMCTBA




B3aMMHO IIEPIEHANKYISAPHBIX IIJIOCKOCTEN

68

[Ipu3Hak nepnesauKyIspHOCTH IUIOCKOCTEH;
TeopeMa O MPSAMOM MepeceyeHus IByX
IIJIOCKOCTEHN NEPIEHAUKYIISPHBIX TPETHEN
IIJIOCKOCTH

69

[IpssmoyronbpHBIN Napauienenunesn; Kyo;
W3MEPEHUS, CBOMCTBA IPSAMOYTOJIBHOTO
napajuiesIenunena

70

Teopema 0 aAuaroHany NpSMOYroabHOTO
napajuiesIenuIesia u ciaeICTBUE U3 Heé

71

CrepeomeTpuyeckre U NPUKIIAIHbIE 3a0a4H,
CBSI3aHHBIE CO B3aMMHBIM PaCIOJIOKEHUEM
NPAMBIX U INIOCKOCTH

72

[ToBTOpEHUE: CKpelUBaIOUIUECs MPsMBIE,
napajuieNibHble MIOCKOCTH B CTaHIapPTHBIX
MHOTOTPaHHUKAX

73

[Tapa mapaynenbHbIX MJIOCKOCTEH Ha
CKPEILMBAIOIIUXCS MPSAMBIX, PACCTOSIHHE
MEXAY CKPELMBAIOIIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYAITHSIX

74

PaccrossHue oT TOUKH J10 IIJIOCKOCTH,
PaCCTOAHUC OT HpHMOﬁ J0 IINIOCKOCTHU

75

Beluncnenue paccTosHUN MEX Ty
CKPELIUBAIOIIMMHUCS IPSIMBIMU C IIOMOIIBIO
MEePIEHIUKYIAPHON INIOCKOCTH

76

TpEXrpaHHbIl yroj, HEpaBeHCTBA s
TpexrpanHbIX yriaoB. Teopema Iludaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB JUIS




TPEXTPAHHOTO yIJIa

DneMeHTHl ChepUIECKON reOMETPHH:

77 1
reoJIe3NUecKue JTMHUN Ha 3emiie

78 KonTtposneHast padoTa "Yriiel 1 paccTossHUS" 1

79 CucremaTtu3zanus 3HaHui "MHOrorpaHHUK U 1
€ro 3JIeMeHTH!"

80 [Inpamua. Bunel nupamua. [IpaBunpHas 1
nupaMuaa

81 [Ipusma. IIpsimas u HaKJIOHHAS IPU3MBI. 1
[IpaBunbpHas npusma

82 [Ipsimoii mapaenenumnes, NpsMOYrOJIbHBIN 1
napajuiesenumnes], Kyo

83 Brinykibsie MHOTOrpanHuku. Teopema 1
Ditnepa
Brinykibsie MHOTOrpanHuku. Teopema

84 Diinepa. [IpaBuibHBIC U TOIYIPABUIHHBIC 1
MHOTOI'PaHHUKHU

85 KontponbHas padora "MHuororpanHuku" 1

86 ITonsiTue BeKTOpa Ha MJIOCKOCTH U B 1
IIPOCTPAHCTBE

87 CymMma BEKTOpOB 1

88 Pa3nocTh BekTOpOB 1

89 [IpaBuno napamienenunena 1

90 YMHOKEHNE BEKTOPA Ha YHUCIIO 1

91 PaznoxeHnue BekTopa 1o 6aszucy Tpéx 1
BEKTOPOB, HE JISKAIINX B OJJHOH MJIOCKOCTH

92 CkansipHO€ NIPOU3BEAECHUE 1




93 Beruniciienue yriia Mex1y BEKTOpaMu B 1
MPOCTPAHCTBE
94 [IpocTeiimme 3amaun ¢ BEKTOpaMu 1
95 [IpocTeiimme 3amaun ¢ BEKTOpaMu 1
96 [IpocTeiimme 3amaun ¢ BEKTOpaMu 1
97 [IpocTeiimme 3amaun ¢ BEKTOpaMu 1
98 O0600meHne u cucTeMaTu3alus 3HaHUH 1
99 O0600meHne 1 cucTeMaTru3alus 3HaHAK 1
100 Wrorosas koHTposbHas paboTa 1
101 Hrorosas koHTpoJbHAs paboTa 1
102 O0o00mmeHne n cucTeMaTnu3alus 3HaHAN 1
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102




11 KVIACC

KoaunuyecTBo yacoB

Nen/m | Tema ypoka B Konrpoabubie | IIpakTHyeckue
cero padoThI padoThI
1 [ToBTOopenue temsl "Koopaunars! BekTopa 1
Ha MJIOCKOCTH U B IpOCTpaHCTBE"
9 [ToBTopenue tems! "CkangspHoe 1
MIPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue Temsl "Beruncnenue yria 1
MEK/ly BEKTOpaMH B IpOCTpaHCTBE"
4 [ToBTOpEeHue TemBbI "YpaBHEHNE TPSIMO, 1
MPOXOSIIEH Yepe3 IBE TOUKH"
5 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1
YPaBHEHHE IJIOCKOCTH B OTPE3KaX
BBoanas koHTpoJbHAsA paboTa 1
BexropHoe nmpousseneHue
8 JIuHeiiHbIe HEpaBEHCTBA, JTUHEUHOE 1
IIPOrpaMMHUPOBAHKE
9 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE 1
IIPOrpaMMHUPOBAHKE
10 AnanuTryeckue MeTobl pacuéra yria 1
MEXAY NPSIMBIMU B MHOIOTPAaHHUKAX
1 AHanuTH4YeCKUE METOBI pacuéTa yria 1
MEXAY INIOCKOCTSIMU B MHOTOI'PaHHUKAX
12 dopmyna pacCTOSHUS OT TOUKH JI0 1
IJIOCKOCTH B KOOPAMHATAX




HaxoxnaeHue paccTosiHUi OT TOYKHU 10

13
IJIOCKOCTH B KyOe

14 Haxosxienue paccTosiHUM OT TOYKHU 70
IJIOCKOCTH B TIPABUJILHOM MUpPaMUJIE

15 KontponsHas pabora "AHamuTHuecKast
reoMerpus’"

16 CeueHunss MHOTOTPAHHUKOB: CTaHAapTHHIE
MHOTOTPaHHUKH

17 CedeHusi MHOTOIPAaHHUKOB: METO/T CIIE0B
CeueHunss MHOTOTPAHHUKOB: CTaHIapTHHIE

18 TJIOCKOCTH, TIEPECEUEHUS MPSMBIX U
IIJIOCKOCTEMN

19 [TapannenpHblie NPSMBbIE U TUIOCKOCTH:
napajuiesibHble CEYeHUS

20 [TapannenpHble NPSMBIE U TUIOCKOCTH:
pacyér OTHOLICHUI

21 [TapannenbHble MPsSMbIE U TIIOCKOCTH: YTJIIBI
MEXAY CKPELIUBAIOLIIUMUCS TPIMBIMU
[lepnienuKynsapHbIE MPSIMBIE U TUIOCKOCTH:

99 CTaHJIapPTHbIE Tapbl MePHIEHAUKYISPHBIX
IJIOCKOCTEH U MPSAMBIX, CAMMETPUHU
MHOTOTPaHHUKOB

93 [lepnenauKynsipHbIE TPSAMBIE U MIIOCKOCTH:
TeopemMa O TpexX MepHeHANKYIIpax

24 [lepnenauKynsipHbIE TPSAMBIE U MJIOCKOCTH:
BBIYHCIICHUS IJTUH B MHOTOTPaHHUKAX

95 [ToBTOpEHME: MIOMIAAN MHOTOYT'OJIbHUKOB,

(dhopMyIBI I TIOIAAEH, cCOOOpaskeHus




nonoous

26

HOBTOpeHI/IGI I1omaan MHOFOyFOJIbHI/IKOB,
(hopMyITBI IS TUTOIAIEH, COOOpasKeHus
moao0ust

27

HOBTOpeHI/ICI miomaan MHOTOYTOJIbHUKOB,
(hopMyBl IS TUTOIIAJIEH, COOOpaXKEHUS
noxoous

28

[Inomany ce4eHnt MHOTOTPaHHHUKOB:
IJIOLIA/IM MTOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOPaKEHHUSI 1101001t

29

[nomanm ceyeHnii MHOTOTPaHHUKOB:
TIJTOTIAIA TTIOBEPXHOCTEH, pa3pe3aHust Ha
Y4acTH, COOOPaKEHHUSI 1101001t

30

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

31

O06bEM Tema. O0BeM TPAMOYTOJIBHOTO
napauiesienunea

32

3amauu 00 yaBoeHUU Kyba, 0 KBajipaType
Ky0a; 0 TPHCEKIIUU yria

33

CrepeomeTpHuecKHe 3a/1a4u, CBSI3aHHbIE C
00BEMOM NPSIMOYTOJILHOTO
napasJiesienumnena

34

HpI/IKHa,[[HLIe 3aaa4u, CBA3aHHBIC C
BBIUHCIICHUEM 00bEMA MpsAMOYT'OJIBHOT'O
apajuiejcnuieaa

35

O0BEM npsAMOi IPU3MBI

36

CTCpCOMCTpI/I‘{CCKI/IC 3aga4u, CBA3aHHBIC C




BBIUMCIIEHUEM 00BEMOB TIPSMOM MTPU3MBI

[Ipuknagneie 3a1auu, CBsI3aHHBIE C 00BEMOM

37 MPSIMOM IPU3MBI
Brruncienue 00EMOB T C IIOMOIIBIO

38 onpenenénHoro uarerpaia. OobEM
HAaKJIOHHOHN IIPU3MBI
Brruucinenne 00bEMOB TEN ¢ IOMOIIBIO

39 onpenenénHoro uarerpaia. O0bEM
A PAMHUJTBI

40 ®opmyna o6béMa nupamuabl. OTHOIIEHKE
00BEMOB MUPAMHU/T C OOIITUM yTIIOM

41 ®opmyna o0béma nupamuabl. OTHOIIEHKE
00bEMOB MUPAMHU/T C OOIITUM yTIIOM

42 CrepeoMeTprYeCKHUe 3a/1a4M, CBI3aHHBIC C
00BbEMaMU HAKJIOHHOW MTPU3MBI

43 CrepeoMeTpHUYECKHUE 3a/1a4H, CBI3aHHBIC C
00BbEMaMU TTUPAMHMTBI
[Ipuknagaeie 3agaun mo Teme "OO0bEMBI

44 Ten", CBA3aHHbIE ¢ 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Tpuknagaeie 3anaun mo Teme "OO0bEMBI
Ten", CBSI3aHHBIE C 00BEMOM ITUPAMUIBI

46 [Tpumenenune o0bEMOB. Boruncienune
paccTosHUA 10 TIOCKOCTH

47 KonTtponrHas padora "O6béM
MHOTOTpaHHUKa"

48 Hunuaapudeckas MOBEPXHOCTD,

oOpa3yoIne UIHHIPTIECKON




MMOBEPXHOCTH

Hunuuap. [psamoi KpyroBoi HAIUHAP.

49 [Inomane MOBEpXHOCTH LUIUHIPA

50 Konnueckas noBepxHOCTh, 00pa3yromnue
KOHMYECKOU noeepxHoctu. Konyc

51 Ceuenune KOHYyca TNIOCKOCTBIO,
napajuieIbHON TIOCKOCTH OCHOBAaHUS

52 VYceuénnblil koHyc. M300pakeHne KOHyCOB
U YCEYEHHBIX KOHYCOB

53 [Tmomaae 60KOBOM MOBEPXHOCTH M TTOJTHOM
MOBEPXHOCTH KOHYCa

54 [Tmomaaps 60KOBOM OBEPXHOCTH M TOJTHOM
MIOBEPXHOCTU KOHYCa
CrepeomeTpHuuecKHe 3a1auu Ha

55 JIOKA3aTeJIbCTBO U BEIYHCIICHUE,
IIOCTPOEHHEM CEUEHUI LHMIMHApa, KOHYyca
CrepeomeTpHuuecKkue 3a1auu Ha

56 JI0Ka3aTeNIbCTBO U BHIYHCIICHUE,
[IOCTPOEHHEM CEUEHUH LMIMHApa, KOHYyca

57 [Ipuknaanele 3aauu, CBsI3aHHbIE C
LWJIAHAPOM

58 [Ipuknaanele 3a1a4u, CBSI3aHHbIE C
LHWIAHAPOM

59 Coepa u map
[lepeceuenue cepsl U mapa ¢ IIOCKOCTHIO.

60 Kacanwue mapa u cdepsl miockoctsto. Bua n
n300pakeHue mapa

61 [epeceuenue chepbl 1 mapa ¢ MIOCKOCTHIO.




Kacanue mapa u cdepsi miaockoctsro. Bun u
n300pakeHue mapa

VYpasuaenune chepsl. [Tnomans chepsr u eé

62 .
yactei

63 Cummerpus cdepsl 1 mapa
CrepeomeTpuiecKue 3a1a4u Ha

64 JI0Ka3aTeNIbCTBO U BBIYUCIIEHUE, CBSI3aHHBIE
co cdepoii U mapoM, IOCTPOSHUEM UX
CEYECHMH TUIOCKOCTBIO
CrepeomeTpuyeCcKre 3a/1ayu Ha

65 JTOKa3aTeNbCTBO U BBIYUCIIEHUE, CBSI3aHHBIE
co cdepoii U mapoM, TOCTPOCHUEM UX
CEYECHMI TUIOCKOCTHIO

66 [Ipuknagaeie 3a1a9n, CBsI3aHHbBIE CO cepoit
U 11apoM
[ToBTOpEHUE: OKPYKHOCTH Ha MIOCKOCTH,

67 BBIYHCIICHUS B OKPY>KHOCTH, CTaHAapTHBIE
nonoous

68 Pa3znuunble koMOMHALIMY TeJl BpallleHUs U
MHOTOTPaHHUKOB

69 3anauyu 1o teme "Tesna U NOBEPXHOCTH
BpaieHus"

70 3agaun o Teme "Tena ¥ MOBEPXHOCTH
BpaiieHus"

71 KonTtposnpHas padota "Tena u moBepXHOCTH
BpaiieHus"

7 O06wém nununapa. Teopema 06 00bEMeE

IpsAMOro NUJIMHApa




73

Brruncnenue 00bEMOB TN ¢ TOMOIIBIO
onpenenéHHoro unrTerpaita. OobpéM KoHyca

74

[Tnommam GOKOBOM M TIOTHOM MOBEPXHOCTH
KOHYca

75

CrepeoMeTpHuecKUe 3a/1a4l, CBSI3aHHBIE C
BBIYUCIICHUEM 00BEMOB ITUIUHAPA, KOHYCA

76

[Ipuknagaeie 3agaun mo Teme "OO0bEMBI U
TIJTOIAIU TTIOBEpXHOCTEH Ten"

77

O6béM mapa u maposoro cekropa. Teopema
00 00bEme miapa. [Tnomans cdepsr.
CrepeoMeTpHuecKre 3a/1aul, CBSA3aHHbIE C
BBIYUCIICHHEM 00BEMOB IT1apa, MapOBOTO
CErMEHTa U I1apOBOT0 CEKTOpa

78

[Tpuknagasie 3agaun mo Teme "OO0bEMBI
Ten", CBsI3aHHbBIE ¢ 00BEMOM IIIapa u
101ma b0 cepbl. COOTHOIICHUS MEXKTY
IJIOIAIIMH TTOBEPXHOCTEH U 00bEMaMu
OT0OHBIX TE

79

[TonoOHbIE TENa B MPOCTPAHCTBE.
N3menenne 00bEéMa rpu mopo0uu.
CrepeoMeTpHYECKHUE 3aJ1a4H, CBI3aHHBIC C
BBIYHCIIEHHEM 00BEMOB TeJI U IIOIIAAeH
IOBEPXHOCTEN

80

KonTponsnas padora "[Tnomanu
MMOBEPXHOCTU U 00BEMBI KPYTIIBIX Ten"

81

JIBr>xeHus npoctpaHcTBa. OTOOpakeHusl.
JIBroxkeHus U paBeHcTBO ¢uryp. O0mue
CBOMCTBA JIBYKECHU




82

Bupl 1BukeHMIA: TapauieNIbHbIN EPEHOC,
LIEHTPAJIbHAsI CHMMETPUS, 3€pPKajbHAs
CUMMETpPHUS, IOBOPOT BOKPYT MNPSIMOM

83

[Ipeo6pazoBanwmst mogo6us. [Ipsmas u chepa
Ditnepa

84

FCOMeTpI/I‘-IeCKI/Ie 3aaa4 Ha IPUMCHCHUC
JABMOKCHUA

85

Kontponbhas padota "BekTopsl B
MIPOCTpaHCTBE"

86

O6o6mmaromiee nopropenue 11 noustuii u
MeToJI0B Kypca reomerpun 10—11 xnaccos,
cucreMarn3anus 3HaHui: "[lapamiensHOCT
MPSAMBIX U IJIOCKOCTEN B TPOCTpPaHCTBE"

87

O6o6matomee moBropeHue 11 MoHITHIA 1
MeTo/10B Kypca reomerpun 10—11 knaccos,
cucTtemMaTu3anus 3HaHuil: "BekTopsl B
npocrpanctae"

88

O6o06matomee moBropeHue 11 moHATHIA 1
MeTo0J10B Kypca reomerpun 10—11 knaccos,
cucTeMaTu3anus 3HaHuil: "BekTopsl B
npocrpanctae"

89

O6o06matomee moBropeHue 11 MoHATHIA 1
MeTo10B Kypca reomerpun 10-11 xnaccos,
cucrtemaTtu3aius 3Hanui: "O0beM
MHOTOTpaHHUKa"

90

Ob6o6maromiee noBroperue 11 noHsaTuit U
MeTo/10B Kypca reomerpun 10—-11 xnaccos,
cucreMaTu3anus 3Hanuit: "O0bem




MHOTOTpaHHHUKa"

91

Ob6o6maromee moBroperne 11 moHsTHil u
MeT0/10B Kypca reomerpun 10—-11 xnaccos,
cucremarusanus 3Hanuit: "[Inomanu
[IOBEPXHOCTU U 00BEMBI KPYIJIbIX TE"

92

O6o06maromniee nopropenue 11 noustuii u
MeT0/10B Kypca reomerpun 10—11 xnaccos,
cucreMmarusanus 3Hanui: "[lnomanu
MMOBEPXHOCTU U 00BEMBI KPYIJIbIX Te"

93

Wrorosas koHTposbHas paboTa

94

Wrorosas koHTposbHas paboTa

95

[ToBTOpEeHUE, 0600IIEHNE 1
cUCcTeMAaTu3alys 3HaHUuH

96

WcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH 1 €€ poJib B pa3BUTHH COBPEMEHHBIX
WHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHI

97

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH COBPEMEHHBIX
WHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOT U

98

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH 1 €€ POoJib B pa3BUTHH COBPEMEHHBIX
WHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHIA

99

I/ICTOpI/IH Pa3BUTHA CTCPCOMETPUU KaK
HAaYKHU U eé POJIb B pa3BUTHU COBPEMCHHBIX
HWHXXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTHI

100

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HayKH U €€ poJib B pa3BUTHH COBPEMEHHBIX
WH)XEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUI




Hcropus pa3BUTHS CTEPEOMETPUM KaK

101 HayKH U €€ poJib B pa3BUTHH COBPEMEHHBIX 1
WH)KECHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHIA
Hcropus pa3BUTHS CTEPEOMETPUH KaK
102 HAyKU U €€ POJIb B Pa3BUTHH COBPEMEHHBIX 1
WH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102







