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HOACHUTEJIBHAS 3AIINCKA

I'eometpust siBasieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOmero oOpa3zoBaHusl, TaK Kak 00eCIeYMBaET BO3MOKHOCTh U3yU€HHUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABJICHHOCTH M MPEIMETOB T'yMAaHHUTAPHOI'O ILIMKJIA.
[lockonbKy  JlOrMYecKoe  MbllieHue,  (GopMHpyeMoe  MpU  U3YUCHHUH
0oOy4YaromMUMHCS TOHATHUHHBIX OCHOB T'€OMETPUHU, IPHU J0KA3aTEIbCTBE TEOPEM U
ITOCTPOCHHUH LIETOYKH JIOTUYECKUX YTBEPKICHHUM MPU PELICHUH IN€OMETPUUECKUX
3aJa4, YMEHHME BBIJIBUTaTb W ONpPOBEpPraTb THUIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSI TIPU PELICHUM 33Ja4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
bu3nUecKux 3aaad.

Lens ocBoeHust mporpaMmbl yueOHOro kypcea «I'eomeTpus» Ha yriyO0iaEHHOM
YpOBHE — pa3BUTHE WHIWBUIYAIbHBIX CHOCOOHOCTEW OOydYarolmuxcsi Mpu
U3YUYCHHH T'€OMETPHUH, KaK COCTaBJISIONIEH MpeaMeTHoN obnactu «MaTtemaTuka u
uHpopMaTuka»  uyepe3  OoOecrieueHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCIIONIb30BaHUs Oosee TriyOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBHM,
cnenupUYHBIX T€OMETPUH, U HEOOXOUMBIX JUIsl YCIIEHUTHOTO MPOo(eCcCHOHATBHOTO
00pa30BaHUs, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKU.

[IpuoputeTHpIMH 3a7auyaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
pacIIupsIIOIIMMU U YCUIUBAIOUIMMU Kypc 0a30BOTO YPOBHSI, SIBJISIOTCSA:

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

(opMupoBaHUE NPEACTABICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBaTh W HU3y4aTh
pa3HbIE SABICHUS OKPY>KAIOIIET0 MUpPA, 3HAHHUE IMOHATUWHOTIO arapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpUH;

(¢opmMupoBaHue  yMeHMs ~ BJaJ€Th  OCHOBHBIMH  MOHATHSMH O
IPOCTPAHCTBEHHBIX (UIYypaX U HMX OCHOBHBIMHM CBOMCTBaMH, 3HaHHE TEOPEM,
GopMynT M yMEHHE HX NPUMEHSATh, YMEHHUS JOKa3blBaTh TEOPEMbl M HAXOAUTh
HECTaHJIapTHbIE CIIOCOOBI PEIICHUS 3a/1aY;

(GopMupoBaHuE YMEHHS paclo3HaBaTh HA YEPTEKax, MOJEISIX U B PEAIbHOM
MUpE MHOTOTPAHHMKM M TeEJla BpalleHUs, KOHCTPYHPOBAaTh TI€OMETPHUYECKHE
MOJENH;

(dopMupoBaHUE MOHUMAHHUS BO3MOXKHOCTH aKCMOMATUYECKOTO IMOCTPOCHHS
MaTeMaTHYECKUX TeOopHid, (popMHpoBaHME MOHMMAHUSA POJU AKCHUOMATUKH TpU
MIPOBEJICHUY PACCYKICHUM;

(opMHpOBaHUE YMEHMS BIAJETh METOAAMH J0KAa3aTElIbCTB M AJTOPUTMOB
pELIeHMs, YMEHUSI WX HPUMEHSTh, MPOBOJAUTH JIOKa3aTEJIbHbIE PACCYKICHUS B
XOJI€ peUIeHUsl CTEPEOMETPUUECKUX 3a1a4 U 3a/1a4 C MPAKTUYECKUM COJIEPKAHUEM,



dbopMHUpOBaHUE TIPEACTABICHHWS O HEOOXOIWMOCTH  JIOKa3aTelIbCTB  TIPHU
000CHOBaHMHM MAaTEMATUICCKUX YTBEPKIACHUN U POJIM aKCHOMATHUKH B TIPOBEICHHUH
JIEAYKTUBHBIX PACCYXKIACHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
crocoOHOCTEM 00yJaromuXcs, MO3HABATEILHON aKTUBHOCTH, MCCJIEIOBATEIbCKUX
YMEHHH, KpUTHIHOCTH MBIIUICHUS, HHTEPECca K N3yUYCHUIO T€OMETPHH;

dbopmupoBaHue (HYHKIIMOHATBLHOW TPaAaMOTHOCTH, PEJICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HABATh TMPOSBICHHUS TEOMETPUYCCKUX IOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PCaIbHBIX JKU3HCHHBIX CUTYalMSIX W MPHU U3YUCHUHU JIPYTUX
y4eOHBIX MPEAMETOB, TMPOSIBJICHUS  3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICITUPOBAHMS PEATBHBIX CHUTYaIlUd, HMCCIICIOBAHUS TIOCTPOCHHBIX MOJICIICH,
WHTEPIIPETAIIUN TIOJYYCHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJICpXKATEIBHBIMK JTUHUSAMU y4eOHOTO Kypca «l'eomeTpus» B
10-11 «xmaccax sBustoTcsi:  «lIpsiMble HW  TIJIOCKOCTH B MPOCTPAHCTBE,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W  KOOpPAMHATH B
POCTPAHCTBEY, «J[BMKCHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpebGoBaHHE «yMETh OIEPUPOBATH
NOHSTHSIMU», PEICBAHTHBIMH T'€OMETPUU Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 kmmaccax, OTHOCHUTCSA KO BCEM COEpPKaTeIbHBIM JUHUSIM y4eOHOro Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHMM  pachpelensieTcss He  TOJBKO  TI0
coJiep KaTeNbHbIM JIMHUAM, HO U 110 rogam oOyuenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil pabouyeit
IPOrpaMMBbl, PACTPEIEIEHHBIM O ToJaM OOY4YeHUs, CTPYKTYPHUPOBAHO TaKUM
0o0pa3om, 4TOOBI KO BCEM OCHOBHBIM, MPHHITUITHAILHBIM BOIIPOCAM OO0yYaroONIaecs
oOpamaiuch  HEOJHOKpPaTHO. OTO  TMO3BOJIAET OPraHW30BaTh  OBJAJCHHE
Tr€OMETPUUYECCKUMU MOHSATUSMH U HABBIKAMU TMOCIIEIOBATENBHO U MOCTYIATEIBHO, C
cOOJII0/IEHNEM TPUHIIUAIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPECTABICHUN 00Yy4YaIOUIUXCsl, PACIIUPssL U yrayOmsis
e€, o0pa3ys MpOYHbIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU Ha YIITyOJIEHHOM YPOBHE MO3BOJISECT:

co3gath ycnmoBus qns  guddepeHnuanuu  O0ydeHHUs,  MOCTPOCHUS
WHIUBUIYATbHBIX  00pa3oBaTEBHBIX MpOrpamMM, OOecneunuTh yrayOn€HHOoe
M3y4YeHHE TEOMETPHH KaK COCTaBIsoNMel yaeOHoro nmpeamera «MaTemaTukay;

MOJITOTOBUTHh OOYYAIOMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTHUKH C
yaéToM BBIOOpa Oymymiel mpodeccun, obecrnednBas MPEEMCTBEHHOCTh MEXKITY
o0muM 1 podeccruoHaIbHBIM 00pa30BaHUEM.

Ha wu3yuenme ydeOHOro kypca «l'eoMerpus» Ha YriyOJIEHHOM YpPOBHE
orBogutcs 204 vaca: B 10 ximacce — 102 gaca (3 gaca B Henenmo), B 11 kimacce — 102
yaca (3 yaca B HEJIeJIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE  TOHSATHS  CTEpeoOMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
aKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NOpsMbIX B IPOCTPAHCTBE: IEpECEKarolrecs,
napajulesibHble M CKpelluBaomuecss mnpsiMble. [Ipu3Haku CKpeluBarOIIMXCs
npsiMbIX. [lapaniaenbHOCTh NPSAMBIX U IIOCKOCTENW B MPOCTPAHCTBE: MapaiebHbIe
psIMbIE€ B POCTPAHCTBE, MapPaLIEIbHOCTh TPEX MPSIMbBIX, NapaJUICIbHOCTD MPSIMOM
U 1ockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHBIE CBOWCTBa MapajuIeIbHOrO MpoeKTHpoBaHus. M3o0pakeHue
¢duryp B mapajuiesbHON MPOEKIUHU. YTIIBI C COHAINPaBICHHBIMU CTOPOHAMM, yToOJI
MEXIy MPSMBIMU B MpocTpaHCcTBe. [lapaninenbHOCTh MIIOCKOCTEH: MapaieabHble
IUIOCKOCTH, CBOICTBa napayieIbHbIX IUIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHBbIE (QUTypbl HAa TUIOCKOCTH: TETpadJp, Mapajuiejenunesn,
HOCTPOEHUE CEUEHUII.

[leprieHAUKYJIAPHOCTD NPSIMON M IJIOCKOCTU: NEPIEHIUKYIISIPHBIE MIPSIMbIE B
IPOCTPAHCTBE, MpPSMbIE MapajljielibHble U MEPHEeHIUKYJIIpHbIE K IJIOCKOCTH,
NpU3HAK NEPHEHANKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, TeopeMa O MHpsMOil

NEPIEeHIUKYISPHOM MJIOCKOCTH. OproroHanbHOE POEKTHUPOBAHUE.
[lepnieHAUKYNIAp W HAKIOHHBIC: PACCTOSTHUE OT TOYKU JIO TUIOCKOCTH, PACCTOSTHUE
OT TpsMOM 1O  IUIOCKOCTH,  TpoeKmus  Qurypsl Ha  IJIOCKOCTb.

[leprieHAUKYISIPHOCT  IUIOCKOCTEW: NPU3HAK  NEPIECHAUKYJISIPHOCTH  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

Yriael B MPOCTPAHCTBE: YIrOJl MEXIY NPSMOW M IUIOCKOCTBIO, ABYI'DAHHBIN
YTOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrya. TeopeMbl KOCUHYCOB W CHUHYCOB IS
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHHuka. Ilpuszma: N-yrosbHas
mpu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOPSAMOYIOJbHBIM — MapajulelIeNUIIel W €ro  CBOWCTBA.
Kparuaiimiue mnyTd Ha TOBEPXHOCTH MHoOrorpaHHuka. Teopema Dilnepa.
IIpoctpanctBennass teopema Iludaropa. Ilupammpma: n-yronapHas mnupamMuja,
npaBuiibHasE W yceu€HHas nupamuabl. CBoiicTBa péOep U OOKOBBIX TI'paHel
MPaBWIBHOM nupaMuibl. [IpaBUIbHBIE MHOTOTPAaHHUKM: NMPABWJIBHAS NOpU3Ma U



[IpaBWIbHAs IHMpPAMUJA, IpaBWIbHAs TPEYrojabHAas NUPaMUIA U IPABUIIBHBINA
TeTpa’ap, kyO. IlpenacraBieHne o NpaBWIBHBIX MHOTOIPAaHHUKAaX: OKTajJp,
JOAEKadAp U UKOCADIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTH M TIOJHOM MOBEPXHOCTH MPSMOM TPHU3MBI,
IUIOAAh OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMON MPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOM MHUPAMMIIbI,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  IMPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpusi B NpPaBWIBHOM MHOTIOTPaHHUKE: CHUMMETpPHS
napajulesenuneaa, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPHUSA NPAaBUIbLHOMU
IAPAMUIBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIC, COHAIPABIEHHbIE M  IPOTHUBOIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IlonsaTe KOMIUIaHAapHbIE BEKTOPHL. lIpu3HaK KoMIuTaHAPHOCTH TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pasIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAHAPHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOopa. CBA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJAMHATaMU TOYEK. YTOI Mexay Bekropamu. CKalspHOE NPOU3BEACHUE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[loHATHA: UWIMHAPUYECKAsT IMOBEPXHOCTh, KOHHUYECKAash IMOBEPXHOCTH,
chepuueckasi TMOBEPXHOCTb, oOOpasyloniue moBepxHocTed. Tenma BpamieHus:
MWINHAP, KOHYC, YCEUYE€HHBIH KOHYC, cdepa, mmap. BzammHoe pacmosnoxeHue
cheppl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpalieHusl Ha TIockocTu. Pa3Béprka nunuuapa U KoHyca. Cummerpusi chepsl u
mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSIMOYTOJIFHOTO Tapajuienenurnena u ciaeactBuss u3 He€. OO0bEM mpsMol u
HAKJIOHHOW TPU3MBI, MIJIWHIAPA, TUpaMHUIbl 1 KoHyca. O0BEM Iapa u M1apoBOTo
CerMeHTa.

KoMOuHanuy Tem BpamieHuss ¥ MHOTOTpaHHWKOB. [Ipw3ma, BmucaHHas B
MWINHAP, OMHCAaHHAs OKojo unuiauHApa. Ilepecedenme cdepbl u mapa c
miockocThio. Kacanme mrapa m cdhepsl miockocThio. [loHATHE MHOTOTpaHHHKA,



OMHMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHON B MHOTOIPAaHHUK WA TEJO
BpaleHUS.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IJIOMaAb chepbl U e€ 4JacTei.
[TogoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH MMOBEPXHOCTEHN
nonoOHeIX Quryp. IlpeoOpazoBanue mogobOusi, romorteTus. Pemenue 3agad Ha
IJIOCKOCTHU € UCIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPaHHUKOB U TEJI BpaIlleHUs: CEUCHUS IMIHMHAPA
(mapayiyieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOoHyca (TMapasuliesibHbIC
OCHOBAaHMIO U MPOXOJSALIME Yepe3 BEPIINHY), CEYSHHS 1apa, METOAbl MOCTPOCHUS
CEUYECHMI: METOJI CJIE/IOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METO/ MEepeHoca
CEKYILEeH MIOCKOCTH.

BexTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopel B mpocTtpancTtBe. Omepanuu Haj BeKkTopaMu. BekTopHoe
yMHOXeHUE BeKTOpoB. CBOICTBAa BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopJuHat B nmpoctpaHcTBe. Koopaunarel BekTopa. Paznoxenue BekTopa
no 0Oa3ucy. KoopIMHATHO-BEKTOPHBIM METOJ MPHU PEIICHUH TEeOMETPUUYECKUX
3a/ay.

J{BHKeHUs] B IPOCTPAHCTBE

JBuxenus: npoctpancTBa. OtobOpakeHus. [[BuxkeHuss U paBeHCTBO GUryp.
OO6mue cBoiicTBa JABWKEHWH. Buasl JBWXKEHUH: TapaulelbHBIA TEPEHOC,
[IEHTpajbHAsl CUMMETpPHS, 3€pKalbHAas CUMMETpPHUS, MOBOPOT BOKPYT MPSIMO.
[Ipeobpazosanus noxodus. [Ipsmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJbBTATHBI OCBOEHHUA YUYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyYaIOIIEeTroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JE€HAa  POCCUHCKOro  OOIlecTBa,  MPEACTABICHUE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YeCcKoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCHICKON TPAXKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
UCIIOJIb30BaHUE JTUX JIOCTIXKCHUH B JIPYTMX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JOCTW)KEHHII HayKh U JEATEIbHOCTBIO YYEHOr0, OCO3HAHUE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYasl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYUBOCTh
K MaTEMaTUYECKUM acIlleKTaM pPa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTHYeCKWe 3HAHHUS B
WHTEpEcax 3JI0pOBOTo 1 06€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3NUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuyHbM  chepaM  MPOECCHOHATBHON  JCSITENBHOCTH, CBA3aHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTP K  MaTeMaTHYeCKoMy  OOpa30BaHUIO U



CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HMU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAaTpaBJIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTb  AKOJOTHMYECKOW KyJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpelbl, OCO3HaHUE II100aBHOTO XapaKkTepa dKOJIOTHYECKUX MPOoOIeM, OpUEHTALIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpY’)Karolel cpenpl, MIAaHUPOBAHHE IIOCTYNMKOB W OLEHKH HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKH U  OOIIECTBEHHOW  MPAKTHUKW, I[MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEHYECKOW eSITeIIbHOCTH, ATaloB ¢
Pa3BUTUA W 3HAYMMOCTH JUISI Pa3BUTHS I[MBUJIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKA M MaTeMaTHYECKOW KyJIbTypOW KaK CpPEJCTBOM IIO3HAHUS MUDAa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIHHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYHIECTBEHHBIE MPU3HAKH MAaTEMaTHYECKHUX
OOBEKTOB, TMOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHUSA JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIPUHUMATh,  (OPMYJIUPOBATH W  MPEeOoOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (akTax, JaHHBIX, HAOIIOMCHUSIX U YTBEPXKACHUSX, MpEiaraTh KPUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW Y IPOTUBOPEUYN;

JenaTh BBIBOJBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10KA3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BHICTPAUBATh APTyMEHTAIIMIO, IPUBOJUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BbIOMpaTh cmoco® pemeHus y4eOHOM 3amauu  (CpaBHUBATHh HECKOJIBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh  Haubojee MOAXOMSAUUMUA € YYETOM
CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTCPHUECB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKAA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIeMy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSTENLHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITEIbHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI MO pe3yjibTaTam
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUIAThH
IPENONIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

BBISBJIATH JAePUIUTH UH(DOpPMAIUK, JAHHBIX, HEOOXOAUMBIX NJisi OTBETa Ha
BOMPOC U JIJIs PEIICHUS 3a]1a4H;

BbIOMpaTh MH(OPMAIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH MH(POPMALMIO PA3TUYHBIX BHUJIOB H
dbopm npencTaBICHU;

CTPYKTYpPUpPOBaTh MH(POPMAIINIO, TPEJCTABIATh €€ B PA3IMUHBIX (PopMax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBHUSIMHU H
HEeJAIMHA OOINCHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3pCHHUS B
YCTHBIX M THMCBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHMs IO XOJy PEIICHUsS 3ajayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3ybTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIIECTBY OOCYXIAaeMOW TEMHI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITIOUCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXMBaTh Pa3jWyMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTaThl PEIICHUS 3a/Ja4M, SKCIIEPUMEHTA, UCCIICIOBaHU,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4YETOM 3a1ad
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJISITh IJIaH, AITOPUTM PEIIEHUS 3a/Ja4M, BIOUPATh CIIOCOO pelIeHus ¢
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
1 KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OPMAIIIH.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJ€Th  HABBIKAMHU  [O3HABATENIbHOW  peduiekcuu Kak  OCO3HAHUS
COBEpIIAEMbIX JCHCTBUNA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BJIAJIETh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJISI TIpollecca M pe3ysibTata pelieHus
MaTeMaTHYECKOM 3a7a4u;

NpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUM 3aJ1auH,
BHOCUTb KOPPEKTHUBHI B JIEATEIILHOCTh Ha OCHOBE HOBBIX OOCTOSTENbCTB, JaHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa I[N U YCIOBUSIM, OOBSICHATh MPUYUHBI
JOCTHXKEHUSI WJIM HEJOCTHXKEHUSI pe3yJbTaTOB AESATEILHOCTH, HAXOAUThH OIIUOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U MCTOJIb30BaTh MPEUMYIECTBA KOMAHJIHOW W WHIWBHUIYaTbHOU
paboThl TMpU peHieHWH YYeOHBIX 3aJad, NPUHUMATh IIeJIb COBMECTHOMU
NeATeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0O COBMECTHON pPabOThHI, pacmpeacisiTh
BUIBl PabOT, [IOroBapuMBaThCA, OOCYXKAAaTh TMpoOLECC U pe3yibTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0O0CYXIeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMb» W WHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPIMHUPOBATh CBOW JEHCTBUA C APYTMMH 4YI€HAMU KOMAaHJbI, OLIEHHUBATh
KayeCTBO CBOETO BKJa/Ja B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOyJaronuiics HayquTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUU TIPH
pENICHUH 33724 U MTPOBEICHUN MAaTEMaTHUECKUX PACCYKICHUN;

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

e KJacCU(PUIMPOBATH B3aMMHOE PACIIOJOKECHHE MPSMBIX B TPOCTPAHCTBE,
TUTOCKOCTEH B TPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B TPOCTPAHCTBE;

e CBOOOJIHO OINEpPUPOBATh TIOHATHSIMHU, CBS3aHHBIMH C yIJaMd B
POCTPAHCTBE: MEXIY MPSIMBIMH B TIPOCTPAHCTBE, MEXAY MPSIMON H
TIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



e CBOOOJHO pacno3HaBaTh OCHOBHBIE BHJbl MHOTOI'PAaHHUKOB (Mpu3Ma,
nupamua, NpsMOYroJIbHBIN Mapaienenunes, Kyo);

e KiIacCU(PUIMPOBATH  MHOTOIPAaHHUKH,  BBIOMpass  OCHOBaHUA IS
KJ1IaccuuKaIuu;

e CBOOOJIHO ONEpPUPOBATH MOHATHSIMH, CBSI3aHHBIMH C  CEYECHHEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

e BBINOJIHATD napajuieabHoe, LEHTPAJIbHOE u OpPTOTOHAIBHOE
MPOCKTUPOBAHUE (PUTYP HA IUIOCKOCTH, BBINOJIHATH M300pakeHus Quryp
Ha TUIOCKOCTH;

e CTPOUTH CEUCHMS]I MHOTOTPAHHUKOB Pa3IMYHBIMU METOJIAMU, BBHITIOTHATH
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOHIAJAM  TIOBEPXHOCTEM  MHOTOIPAaHHUKOB  (Mpu3Ma,
NUpaMK/Ia), TEOMETPUUECKUX TeJl C IpUMEHEHUEM (HOpMYT;

e CBOOOJIHO OMEpPUPOBATh MOHATUSIMU: CUMMETPUS B IPOCTPAHCTBE, LEHTD,
OCb W TIUIOCKOCTh CHUMMETPUHU, IIEHTP, OCb M IUIOCKOCTh CHUMMETPUU
durypsr;

e CBOOOJIHO OMNEpPUPOBATH MOHSATUSMH, COOTBETCTBYIOLUIMMHU BEKTOpaM H
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBINOJHATH ICUCTBUA HAJl BEKTOPAMU;

e pelmarh 3aJauyd Ha JO0Ka3aTeJbCTBO MAaTEMAaTHYECKHMX OTHOUIEHUWA U
HAXOXKJICHHE T€OMETPUYECKUX BEJIIMYMH, NPUMEHSAS W3BECTHBIE METOJIbI
IPU PELICHUH MAaTEMaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e TMPUMEHATH MPOCTEUIINE MPOTPAMMHBIE CPEACTBA U  BJIEKTPOHHO-
KOMMYHHKAlIHOHHBIE CUCTEMBI IPU PEUIEHUH CTEPEOMETPUUYECKUX 3a/1aY;

e W3BJIEKaTh, MPeOOPa30BbIBATh U HMHTEPIPETUPOBATH HHGOPMAIMIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKaX;

e TMPUMEHATH TIOJYYEHHbIE 3HAHUS Ha MPAKTUKE: CpPaBHUBATH W
aHAJM3UPOBATH PEAbHBIE CUTyallud, MPUMEHSITh W3yUYCHHBIC MOHITUS B
npolecce IOHMCKa peHIeHHs MaTeMaTHYecKu ChOopMyIHPOBaHHOMN
npo0JIeMBbl, MOJAEIUPOBATh PEANbHBIC CUTyallMH Ha SI3BIKE TEOMETPHH,
UCCIIEI0BAaTh MOCTPOEHHBIE MOJEIH C MCIOJIb30BAHUEM T'€OMETPUYECKUX
MOHSITHA W TEOpEM, ammapara anreOpbl, pemarh MPaKTHYeCKUE 3a7adH,
CBSI3aHHBIE C HAXO0XK/ICHHEM T€OMETPUUECKUX BEIUYUH;

e HMETh MPEJCTaBICHHUS 00 OCHOBHBIX 3Tamax pPa3BUTUS T€OMETPUU Kak
COCTaBHOM 4yacTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOTHIA.

K xonmy 11 kiaacca oOyvaromuiicst HAy4UTCS:



CBOOOJHO ONEPUPOBATH MOHATUSMHU, CBSA3aHHBIMH C IMJIMHIPUYECKOM,
KOHMYECKOH U c(hEepudYecKoil MNOBEPXHOCTSAIMHU, OOBICHITH CIOCOOBI
MOJTYYECHHUS;

OTEPUPOBATH MOHATUSIMHU, CBSI3aHHBIMU C TEJIaMU BpaIEHUS: HUIUHIPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tejla BpalleHus (IWIMHAP, KOHYC, cepa W 1map) u
O0O0BSACHATH CIIOCOOBI OJYUYEHHUS TEJ BpalllCHHUS;

KJacCU(UIUPOBATh B3AMMHOE PacIoyioKeHue chephl U MIOCKOCTH;
BBIYHUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
00BEMBI U TMUIOIIAA TOBEPXHOCTEH MHOTOIPAaHHUKOB M TeJl BpallleHHS,
reOMETPUYECKUX Tell C IPUMEHEHUEM (HOPMYT;

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

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIAIsIMU TOBEPXHOCTEN U 00BEMaMuU
I10JTOOHBIX TEI;

U300pakaTh H3ydaemble (UTYPHI, BBINOIHATH (BBIHOCHBIE) TIUIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATh W MPeoOpa3oBbIBATh HHPOPMALIUIO O
IPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKax;

CBOOOJTHO OTMIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh IJIOCKOCTh YPABHEHHEM B JIEKapTOBOW CHCTEME KOOPAUHAT;
peuaTh TEOMETPUUECKUE 3a/1a4M Ha BBIYMCIICHUE YTIIOB MEXKY MPSIMbIMU
U IUIOCKOCTSIMH, BBIYMCIIEHHUE PACCTOSIHUKM OT TOYKH [0 IUIOCKOCTH, B
L[€JI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOA NP PEIICHUY;
CBOOOJTHO ONEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBITIONHATh M300paKCHHUs] MHOTOTPAHHUKOB M TN BpAIIEHUS TpHU
NapajuyieIbHOM  TEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€PKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPsIMOM, TpeoOpa3oBaHus mog00us;
CTPOUTH CEYEHHUSI MHOTOIPAHHUKOB U TEJl BPAILUECHUS: CEUEHUS LUITUHIpA
(mapanienbHO Y NEPHEeHAUKYISIPHO OCH), CEYEHUsl KOHYyca (MapasuiesibHbIe
OCHOBaHHIO M MPOXOSALINE YepE3 BEPUINHY ), CEUEHUS 11apa;
UCII0JIB30BaTh METOJbl IOCTPOEHHUSI CEUYEHUW: METOJ CIJIE0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEH MIIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

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

pemate 3aJadyd Ha J0Ka3aTeJbCTBO MATEMATUYECKUX OTHOLIEHUU U
HaXO0XJICHUE TEOMETPUUYECKUX BEJINYNH;

IIPUMEHSATh MPOrPAMMHBIE CPEACTBA U BJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUYECKUX 3aad;

IIPUMEHATh  TOJIYYCHHbIE  3HAaHMS  HAa  [PAKTUKE:  CPAaBHUBATH,
AHAIM3UPOBATH U OLICHUBATH PEAIBHBIE CUTYyallUH, IPUMEHATh U3yYECHHbIC
MOHSTHS, TEOPEMBI, CBOWCTBA B IIPOLECCE TIOMCKA  PELICHUSA
MaTreMaTH4ecku  cpopMyaupoBaHHONW  MpoOOJIEMBbl,  MOJEIUPOBATH
peabHbIE CHUTyallMM Ha SI3bIKE T€OMETPUM, MCCIIEIOBATH IMOCTPOCHHBIE
MOJIEJIM C HCIOJb30BAHUEM TE€OMETPUYECKUX TIOHATUH U TEOPEM,
ammapara anreOpbl, pemarth MPaKTHYECKHE 3ajlaud, CBSI3aHHBIE C
HaXO0XJICHUEM I'€OMETPUUECKUX BEJIUYMH;

UMEThb TPEJCTABICHUS OO0 OCHOBHBIX JTallax Pa3BUTHS T€OMETPUU Kak
COCTaBHOM YacTu (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHM.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n MPOrpaMMblI Bcero Kontponbupie | Ipaxririeckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 BBenenue B ctepeomMeTpuio 23 1
9 B3anMHOe€ pacnosiokeHue npsiMbIX B 6 1
MIPOCTPAHCTBE
3 [MapannenbHOCTh IPSMBIX U TDIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [NeprieHANKYIAPHOCTD MPSIMBIX U o5
IJTIOCKOCTEMN B MPOCTPAHCTBE
VYTIBl 1 paccTOSTHUS 16
MHororpaHHuKH 7
BekTopsl B mpocTpaHcTBe 12
3 HOBTOPGHI/IC, 0000111eHrEe U cucTeMaTU3alus 5 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KVIACC

KonnuyectBo 4yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI pecypest
1 AHanuTndeckas reoMeTpus 15 1
9 [ToBTOpEHwUe, O606HI€HI:IC u 15 1
cUCTeMaTH3alus 3HaHUH
3 OO0BEM MHOTOTpaHHUKA 17
Tena Bpamenus 24 1
5 [Tmomaam moBepXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBuKeHus 5) 1
7 [ToBTOpEHwUE, O606H1€HI:IG u 17 5
cUCTeMaTH3allus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne i/t

Tema ypoka

KoaunuyecTBo yacoB

Bcero

OcHoBHbI€ IIpaBUJIa U300paKEHNS HA PUCYHKE IJIOCKOCTH, apasuIeIbHBIX MPAMBIX (OTPE3KOB),

! CepeIHBI OTpe3Ka .

) [TousATHS CTEpeOMETpHH: TOYKa, PsMasi, INIOCKOCTh, MPOCTpaHCTBO. OCHOBHBIE TPaBHIIa 1
M300paXkeHUs Ha PUCYHKE TUIOCKOCTH, IMAPAJIICITBHBIX TIPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

3 [TonsTHS: TIepeceKaronuecs IOCKOCTH, TIepeCeKaoNruecs NpsiMast U TUIOCKOCTh; 1
MTOJTYTIPOCTPAHCTBO

4 [TousTHS: TIepeceKaronuecs IOCKOCTH, TIepeCceKaoNruecs MpsMast U TUIOCKOCTh; 1
MTOJTYTIPOCTPAHCTBO

5 MHoTOorpaHHUKH, H300paKEHUE MPOCTEUIITUX MPOCTPAHCTBEHHBIX (DUTYP, HECYIIECTB YIOIIHX 1
00BEKTOB

5 MHororpaHHUKH, H300paKeHHE MPOCTEHIITUX MPOCTPAHCTBEHHBIX (DUTYP, HECYIIECTB YIOIIHX 1
00BEKTOB
AKCHOMBI CTEPEOMETPHH U TIEPBBIC CIICJCTBHUS U3 HUX
AKCHOMBI CTEPEOMETPHH U TIEPBBIC CIICJCTBHUS U3 HUX

9 AKCHOMBI CTEPEOMETPHUH U TIEPBbIE ClIeICTBUS 13 HUX. CrIocoObI 3aJaHUs TIPSAMBIX U TUIOCKOCTEH 1
B npocTtpancTBe. O003HAYCHHS MPSIMBIX M TUIOCKOCTEH
N300pakenue ceueHnit mupaMuibl, Kyoa U IPU3MBbI, KOTOPBIE MPOXOIAT Yepe3 ux pédpa.

10 N300paskenue nepeceveHus MoTydeHHbBIX IUIOCKOCTEH. PackpalinBanue mocTpoOeHHBIX CCUCHHH 1
pa3HBIMU [IBETaMU
N3o0paxkenue ceueHnit mipaMubl, Kyda v MPU3MbI, KOTOpPbIE MPOXOAT Yepe3 ux peopa.

11 N3o0pakenune nmepeceueHus MoTydeHHBIX MIIOCKOCTeN. PackpaininBanne NoCTPOCHHBIX CEUeHUN 1

Pa3sHbIMHA IBETAMU




N3o06pakenue ceueHnit mupaMusl, Kyoa U IpU3Mbl, KOTOPBIE POXOAT Yepe3 ux peopa.

12 N300pakenue nepecedeHus MoTydeHHbBIX INIOCKOCTel. PackpamuBane NOCTPOCHHBIX CEYCHUN
pa3HBIMM LIBETAMHU
N3o0pakenue ceueHnit mupaMusl, Kyda U IpU3MbI, KOTOPBIE POXOIAT Yepe3 ux pEopa.

13 N3o0pakenune nmepecedeHus MoJydeHHBIX INTOCKOCTEH. PackpammBanne MOCTPOCHHBIX CEUCHUN
pa3HBIMM LIBETAMHU

14 MeTto crie0oB it MOCTPOCHUS CEUEHUN

15 Merton crienoB 11st mocTpoeHus ceueHuil. CBoiCTBa nepeceyeHuil MpsSMbIX U TIOCKOCTEN

16 Merton crienoB [uist mocTpoeHus ceueHuil. CBoicTBa mepeceyeH i MpsIMBIX U MIIOCKOCTEN

17 [TocTpoenue ceuenuii B nmupamuie, Kyoe no TpéM Toukam Ha pédpax. Co3naHue BHIHOCHBIX
YEepTEKEW U 3alUCh IIArOB MOCTPOEHUS

18 [TocTpoenue ceuenwuii B nupamuie, Kyoe no Tpém toukam Ha pédpax. Co3anne BEBIHOCHBIX
YEepTE)KEW U 3alHUCh IIAr0B MOCTPOEHUS

19 [TocTpoenne ceuenuil B nmupamu/e, Kyoe mo Tpém Toukam Ha péopax. Co3taHue BBIHOCHBIX
YepTEeXKEH U 3aIUCh IaroB MOCTPOEHUS

20 [TocTpoenune ceuenuid B nmupamu/e, Kyoe rmo Tpém Toukam Ha péopax. Co3iaHne BRIHOCHBIX
YepTEXKEH U 3aIHUCh 11aroB IOCTPOEHUS

21 IToBTOpenue nuanuMeTpun: Teopema o MPONOPIUOHAIBHBIX 0Tpe3kax. [logobue TpeyroabHUKOB

29 IToBTOopenue mianumerpun: Teopema MeHenast. PacdeTsl B c€4eHHAX Ha BBIHOCHBIX YEPTEXKAX.
Hcropus pa3BUTHS IUIAHUMETPUU U CTEPEOMETPUN

23 Kountponsnas paborta "Akcuomsl crepeomerpun. Ceuenus"

24 B3aumHoe pacnonoxenue npsamseIx B npocTpaHcTse. CkpemuBaromuecs npsamsle. [Ipuznaku
CKPEILMBAIOIIKXCS NPsAMBIX. [lapaiienbHblie MpsmMbIe B IPOCTPAHCTBE
Teopema 0 CylmECTBOBAHUM U €IMHCTBEHHOCTH IIPSMOM NapaJlIeIbHOU TaHHOM IIPSIMOH,

25 MIPOXOJALICH Yepe3 TOUYKY IPOCTPAHCTBA U HE JIeXKallled Ha TaHHOM npsaMoi. Jlemma o
NIEPECCYCHUH NapAIITICIbHBIX IPAMBIX IUIOCKOCTBIO

26 [TapannenbHOCTB TpeX NpsIMBIX. Teopema 0 TpEX mapajuienbHbIX NPAMBIX. Teopema o

CKPCUIMBAIOIHUXCA TPAMBIX




[TapannenbHoe nmpoekTupoBaHue. OCHOBHBIE CBOICTBA NApaJIJIEIbHOIO IPOCKTUPOBAHUS.

21 N3o06pakenue pa3HbIx GUryp B mapaieIbHOM MPOCKIHH 1

28 LenTpanpHas npoekuus. YToJl ¢ COHAIIPaBI€HHBIMU CTOPOHAMHU. YTOJ MEXY NPSIMbIMU 1

29 3azauM Ha JOKa3aTeNbCTBO M UCCIIEI0BAHUE, CBSI3aHHBIE C PACIIONI0KEHUEM MIPSMBIX B 1
MIPOCTPAHCTBE

30 [ToHATHA: mapaIeNbHOCTD MPSMOM U IUIOCKOCTHU B ITpocTpaHcTBe. [Ipu3HaKk napaienbHOCTH 1
npsiMoi U TuiockocTr. CBOMCTBA MApAJIETFHOCTH MIPSIMOM M TUIOCKOCTH

31 I'eomeTrpuueckue 3a/1auy Ha BBIYMCIIEHUE U I0KA3aTEIbCTBO, CBSI3aHHbBIE C MAPAIIIEIIbHOCTHIO 1
MPSIMBIX U IJIOCKOCTEN B MPOCTPAHCTBE

39 [TocTpoenue ceueHus:, MPOXOIAIIETO Yepe3 TaHHYIO MPSAMYIO Ha YepTEke U NMapalIeIbHOTO 1
npyroiu npsamon. Pacuér oTHonmeHuin

33 [TapannenpHas mpoekuys, IpUMEHEHNE JIsl IOCTPOCHUS CeUeHU KyOa 1 nmapajuiesenunesa. 1
CBoiicTBa napayyieNenunea1a u Mpu3Mbl

34 [TapannensHbie TIOCKOCTH. [IpU3HAKK TAPATIIETBPHOCTH BYX IJIOCKOCTEH 1

35 Teopema 0 mapaIeNnbHOCTH U €AUHCTBEHHOCTH TUIOCKOCTH, MMPOXOAIIEH Yepe3 TOUKY, He 1
MIPUHAUISKALYIO JAHHOM INIOCKOCTH U CIIEJICTBUS U3 HEE

36 CBoiicTBa napajjIebHbIX IUIOCKOCTEN: O NAapaJIEIbHOCTH MPSAMBIX IIEPECEUEHUS ITPU 1
[IEPECEUECHHH IBYX NapaJJIEIbHBIX IIJIOCKOCTEN TpeThen
CpoiicTBa napauieIbHbIX IIIOCKOCTEN: 00 OTpe3KaxX mapauieIbHbIX MPSAMbIX, 3aKIIOUEHHBIX

37 MEK]y NapauIeIbHBIMU IIJIOCKOCTSIMU; O MIEPECEYEHUN MIPSAMOI C IBYMS MTapajuieIbHbIMU 1
IJIOCKOCTSIMU

38 [ToBTOpenue: Teopema [udaropa Ha mIockocTr 1

39 [ToBTOpEHME: TPUTOHOMETPHUS PSMOYTOJIBHOTO TPEYTrOJIbHUKA 1

40 CBoiicTBa Ky0a 1 MPsIMOYTOJILHOTO MapaljieNenuneaa 1

41 Bbruncnenue JUIMH OTPE3KOB B KyOe U MPSMOYTOJIbHOM MapalljieNenurese 1

42 [lepnieHIMKyIApHOCTD NPAMOI U INIOCKOCTH. [Ipr3HaK NepneHIuKyIIpHOCTH IPSIMON U 1

IIJIOCKOCTH




[lepneHUKyYIAPHOCTD NPSAMOU U INIOCKOCTH. [IpHU3HaK NeprneHaAuKYIIpHOCTH IPSIMOM U

43 1
IJIOCKOCTH
44 TeopeMa 0 CylIeCTBOBAHUU Y €IUHCTBEHHOCTH MPAMOM, IPOXOASAUIEN YEPE3 TOUKY IPOCTPAHCTBA 1
U NEPIEHIUKYISIPHON K IIJIOCKOCTH
45 [InockocTy ¥ NepHeHIUKYIAPHBIE UM NPSAMbIE B MHOTOIPAHHUKAX 1
46 [InockocTu U neprneHANKYISIpHbIE UM NPSMbIE B MHOTOTpaHHHUKAX 1
47 [Iepnenukynsp n HakinoHHas. [locTpoeHye epreHuKyIIspa U3 TOUYKHU HA MPAMYIO 1
48 [lepnennukynsap u HaknoHHas. [locTpoenue nepneHauKymnspa U3 TOUKH Ha MPSIMYIO 1
49 Teopema o Tpéx nepneHaAuKynspax (mpsimast 1 oOpaTHas) 1
50 Teopema o Tpéx nepneHAUKysipax (mpsmas U oOpaTHasi) 1
o1 VYroa Mex Iy CKpelMBaIOIUMHUCA MPSIMBbIMU 1
52 [Touck neprneHauKyaSspHBIX MPSAMBIX C IIOMOIIBIO MEPIEHIUKYISIPHBIX MIIOCKOCTEH 1
53 OpToroHanabHOE MPOCKTUPOBAHUE 1
54 [TocTpoenune ceuennii Kyba, IpU3MBbI, MPABIIILHON TUPAMHUIBI C TTOMOIIBIO OPTOTOHATBHON 1
IIPOEKIINH
55 IToctpoenue ceuenuii Kyoa, IpU3Mbl, IPABUIBHON MUPAMUIBI C TOMOILBIO OPTOrOHAJIBHON 1
IIPOEKIINH
56 CuMMeTpHs B IPOCTPAHCTBE OTHOCUTENIBHO INIOCKOCTH. [IlmockocTn cummeTpuii B 1
MHOTOTPaHHUKAX
57 IIpu3Hak nepneHIuKyJIIpHOCTH MPSIMOU U TNIOCKOCTHU KaK CIIEICTBUE CUMMETPUN 1
58 [IpaBunbHBIE MHOTOIPAaHHUKH. Pacd€T paccTOSHUI OT TOUYKHU 10 IUIOCKOCTH 1
59 [IpaBunbHBIE MHOTOIPAaHHUKU. Pacd€T paccTOSHUI OT TOUYKHU 10 IUIOCKOCTH 1
60 CriocoObl OIyCTUTh NEPIEHANKYISAPbI: CAMMETPHUS, CIBUT TOUYKH 110 HapaJljIebHON NpsMOn 1
61 Casur no HenapaienbHON IPSIMOM, U3MEHEHHUE PAaCCTOSHUMN 1
62 KonTtponpHast padota "B3anMHoe pacnosioskeHue NpsIMbIX U IMJIOCKOCTEH B MPOCTpaHCTBE" 1
63 [ToBTOpEHUE: Yroa MeKay NPSIMBIMU Ha TUNIOCKOCTH, TPUTOHOMETPUS B IPOU3BOJIBHOM 1

TPEYroJIbHUKE, TCOPEMa KOCHUHYCOB




64 [ToBTOpEHUE: Yoyl MEXIY CKPEIIMBAIOIIUMUCS MIPIMBIMH B IPOCTPAHCTBE 1

65 I'eomeTpuueckre METO bl BEIYUCIICHHS YIJIa MEXKTY PSMBIMUA B MHOTOTPaHHHUKAX 1

66 JIByrpansblii yroj. CBONCTBO JUHEWHBIX YIJIOB JIByTPAHHOTO yIjia 1

67 [Neprienaukynsipable maockocTu. CBOMCTBA B3aMMHO TIEPICHIUKYIISIPHBIX IJIOCKOCTEH 1

68 [Ipu3HaK MepHeHANKYISIPHOCTH IJIOCKOCTEH; TeOpeMa O IPSMON IepECeUSHHS IBYX MII0CKOCTEH 1
MEPIIEHANKYIISPHBIX TPEThEH MI0CKOCTH

69 [IpssmoyronpHbIN Napasuienenunes; Kyo; n3MepeHus, CBOMCTBA MPSIMOYTOJIbHOTO 1
napajuiesenunesna

70 Teopema 0 AuaroHay MPSIMOYTOJILHOTO MapaUIeNIeNUITe/a U CIIEACTBUE U3 Heé 1

71 CrepeomeTpruecKie U PUKIIaTHBIC 3aa4H, CBI3aHHBIC CO B3aUMHBIM PACTIOJI0KEHUEM MPSIMBIX 1
Y TUTIOCKOCTH

7 [ToBTOpEHUE: CKpemMBaIONINecs MPSIMbIe, TTapaJlIeTIbHbIE TTIOCKOCTH B CTAHIAPTHBIX 1
MHOTOTpaHHUKAX

73 [Tapa mapasenbHbIX IOCKOCTEH HAa CKPEIIMBAIOIINXCS MPSIMBIX, PACCTOSTHUE MEXKIY 1
CKPEILMBAIOIIUMHUCS MPSMBIMU B MTPOCTHIX CUTYAILIUSIX

74 PaccrosiHre OT TOYKH 10 TUIOCKOCTH, PACCTOSIHHE OT IIPSIMOM JI0 TUIOCKOCTH 1

75 Brruncnenue paccTosiHUM MeX Ay CKPEIIMBAIOUTUMUCS IPSIMBIMU C IIOMOIIBIO 1
MEePIEeHIUKYIIPHOM MIIOCKOCTH

76 Tpéxrpannslii yroJ, HepaBeHCTBa AJisl TpexrpaHHbIX yrioB. Teopema [ludaropa, Teopemsr 1
KOCHHYCOB U CHHYCOB JIJIsl TPEXTPAHHOTO yIJia

77 OneMeHTh! chepruuecKoil reOMeTpUn: reoIe3nUecKue JIMHUN Ha 3emiie 1

78 KontponsHas paborta "Yrisl u paccrossHus" 1

79 CucreMaru3zanus 3HaHUK "MHOTOTpaHHUK U €T0 3JIEMEHTHI" 1

80 [Mupamuna. Bunel nupamua. [paBunsHas nupamuga 1

81 [Tpusma. Ilpsimas 1 HakIOHHAas pu3Mbl. [IpaBuibHas npu3ma 1

82 [Ipsimoil mapasuienenumes, IpSMOYToJIbHBINA Napaieaenumnes, Kyo 1

83 Beinykiibie MHOrorpanauku. Teopema Ditiepa 1




84 Brinykiibie MHOrorpanauku. Teopema Oinepa. [IpaBuibHble U I0JIyNPaBUIbHBIE MHOTOTPAHHUKU 1
85 KonTtposneHas padota "MHOrorpanHuku" 1
86 [TonsiTue BEeKTOpa Ha IMJIOCKOCTH U B IPOCTPAHCTBE 1
87 CymMa BEKTOpPOB 1
88 PazHoCTh BEKTOpPOB 1
89 [IpaBwiio napaurenenwumena 1
90 YMHOKEHHE BEKTOpa Ha YHCIIO 1
91 Paznosxxenue BexTopa 1o 6a3ucy Tpéx BEKTOPOB, HE JIEKAIIUX B OJTHON MJIOCKOCTH 1
92 CkansipHO€ NTPOU3BE/ICHUE 1
93 Brranciienue yriia Mex Iy BEKTOpaMH B IIPOCTPAHCTBE 1
94 [IpocTeiimme 3amaun ¢ BEKTOpaMu 1
95 [IpocTeiimme 3aqauu ¢ BEKTOpaMu 1
96 [IpocTeiimue 3a7a4n ¢ BEKTOPAMH 1
97 [IpocTeiimue 3a7a9u ¢ BEKTOPAMH 1
98 O06001eHre 1 cucTeMaTu3alus 3HaHu’ 1
99 O00011eHre U cucTEMaTU3aLNs 3HAHUN 1
100 Hrorosas koHTpoJIbHAs paboTa 1
101 Hroropas koHTpoJIbHAS paboTa 1
102 O0001IeHre U cucTeEMaTU3aLMs 3HAHUN 1
OBHIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




11 KVIACC

KoaudecTBO 9acoB

Ne i/ Tema ypoka
Bcero
1 [ToBTopenue tems! "KoopauHarsl BeKTOpa Ha MJIOCKOCTU U B IPOCTpaHCTBE" 1
2 [ToBTOopenue Tems! "CkansipHoe Npou3BeAeHNE BEKTOPOB" 1
3 [ToBTOpenue Tems! "Borunicienue yria Mexy BEKTOpaMH B POCTpaHCTBE" 1
4 [ToBTOpenue Tems! "YpaBHeHHE MPSAMOM, TPOXOSIIEN Yepe3 1Be TOUKU" 1
5 YpaBHEHHE MIOCKOCTH, HOpMaJlb, YPaBHEHUE INIOCKOCTH B OTPE3KaX 1
6 YpaBHEHHE MIOCKOCTH, HOpMaJlb, YPaBHEHUE INIOCKOCTH B OTPE3KaxX 1
7 BekTopHoe mpousBeneHne 1
8 JInHeliHbIE HEPABEHCTBA, JIMHEUHOE TPOTrPaMMHUPOBAHUE 1
9 JluneliHbIe HEPABEHCTBA, JIMHEHHOE TPOTPaMMHUPOBAHUE 1
10 AHaTUTHYECKHE METOIBI pacyéTa yriia MeK1y MPSMbIMA B MHOTOTPaHHHUKAX 1
11 AHaTUTHYECKHE METOIBI pacy€Ta yriia MeKy IIIOCKOCTSIMHA B MHOTOTPAaHHUKAX 1
12 ®dopmyna pacCTOSHUS OT TOUKH JI0 TNIOCKOCTH B KOOPAMHATAX 1
13 Haxosxenue paccTosTHUN OT TOYKH JI0 TIJIOCKOCTH B KyOe 1
14 HaxoxpaeHnue pacctosiHuil OT TOYKU J0 IUIOCKOCTH B MPaBUIILHON TUpaMU/Ie 1
15 KonTtponbHas padoTa "AHaauTHYECKas TeOMETpHS" 1
16 CeueHrsi MHOTOTPAaHHUKOB: CTaHAAPTHBIE MHOTOTPAHHUKHU 1
17 CedeHusi MHOTOI'PAaHHUKOB: METO/T CIEJI0B 1
18 CeyeHrsi MHOTOTPAHHUKOB: CTaHAAPTHBIC TUIOCKOCTH, MIEPECEUEHUS MPSIMBIX U TIOCKOCTEH 1
19 [TapannensHble MpsSMbIE U TUIOCKOCTH: MapallIebHbIE CEYEHUS 1
20 [TapannensHble MPSMBIE U TUIOCKOCTH: PAcY€T OTHOIICHUN 1
21 [TapannensHble MPSMBIE U TUIOCKOCTH: YTIIbI MEXKAY CKPEUTUBAIOIIUMUCS TPSIMBIMU 1
22 [lepnieHuKynsApHBIE MPSAMBIC U TUIOCKOCTH: CTaHIAPTHBIC MAPhl MEePIIeHANKYISIPHBIX TUIOCKOCTEH 1




" OpsAMbBIX, CHMMCTPHUH MHOT'OI'PaHHUKOB

23 [lepnieHIUKYIIIpHBIC MIPSAMBIC U TUIOCKOCTH: TEOPEMa O TPEX MEPIICHIUKYIIpax 1
24 [TeprnieHUKYIIIpHBIC IPSAMBIC U TUIOCKOCTH: BBIYUCICHUS JJTUH B MHOTOTpaHHHKAX 1
25 [ToBTOpEHUE: TUIOIIAN MHOTOYTOJIBHUKOB, (DOPMYJIBI JUTS TUIOMIACH, COOOpaKEeHUS 100 0MS 1
26 [ToBTOpEHUE: TUIOIIAM MHOTOYTOJIEHUKOB, (DOPMYJIBI TS TUIOMIACH, COOOpaKEeHUS 100 0MS 1
27 [ToBTOpEHME: TIIOMIAAN MHOTOYTOJIbHIUKOB, (POPMYJIBI JUIS TUIOIIAIeH, COOOpaKeHus moa00ust 1
28 [Inomany ceyeHn MHOTOIPAaHHMKOB: IJIOMIAAN TTOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, 1
cooOpakeHus TI0100us
29 [l1omany ceyeHnii MHOTOTPAaHHUKOB: TUIONIAU TOBEPXHOCTEN, pa3pe3aHus Ha YacTH, 1
cooOpakeHus TI0100us
30 Kontponbnas pabota "[loBTopeHne: MHOTOTpaHHUKH, CEYEHNUSI MHOTOTPaHHUKOB" 1
31 O6bEM Tema. O0BeM TPSMOYTOJIBHOTO Mapajuiesienuneaa 1
32 3amauu 00 yaBoeHUH Kyba, 0 KBajpaType KyOa; 0 TPUCEKIIUH yIiia 1
33 CrepeoMeTprieCKUE 3a/1a4M, CBI3aHHBIE C 00bEMOM MPSMOYTOJIHFHOTO TapaJljIe/IeIHIIe/1a 1
34 [IpuknagHbie 3aa91, CBSI3aHHBIE C BRIYACIEHUEM 00bEMA MPSIMOYTOJILHOTO TapaljieIenuneaa 1
35 O0BEM TIPSIMOI TPU3MBI 1
36 CrepeoMeTpHuecKkue 3a/1aui, CBA3aHHbIE C BBIYUCIECHUEM 00bEMOB MIPSIMON MTPU3MBI 1
37 [Ipuknagaeie 31291, CBI3aHHBIE C 00BEMOM IIPSAMOM MPU3MBI 1
38 Brruncienue o0bEMOB TeN ¢ MOMOIIIBIO OTpeieIEHHOT0 HHTerpaia. O0bEM HAKJIOHHON MTPU3MBI 1
39 Brruncienue o0bEMOB Te € MOMOIIBIO OTIPeIeAEHHOTO HHTerpaia. O0bEM MUpaMuIbl 1
40 ®opmyna 00béma nupamuabl. OTHOIIEHHE 00BEMOB MUPAMHUJL C OOILIUM YTIIOM 1
41 ®opmyna 00béma nupamuabl. OTHOIIEHHE 00BEMOB MTUPAMHU]] C OOIIUM YIIIOM 1
42 CrepeoMeTpHuueckue 3a/1auu, CBA3aHHbIE C 00bEMaMU HAKJIOHHOU MPU3MBI 1
43 CrepeoMeTpHuueckue 3a/1auu, CBA3aHHbIE C 00bEMaMU THPAMU/IBI 1
44 [Ipuknanueie 3aaa4yn o Teme "OO0bEMEBI Ten", CBA3aHHbBIE C 00bEMOM HAKIOHHOM MPHU3MBI 1
45 [Ipuknanueie 3anayn o Teme "OOBEMBI TeN", CBA3aHHBIE C 00BEMOM MUPAMUIBI 1




46 [Tpumenenne 00bEMOB. Brrunciaenne paccTosHUS 10 TUIOCKOCTH 1

47 KonTtponsHas padota "O6bEM MHOTOTpaHHHUKA" 1

48 Hunuuapudeckas TOBEPXHOCTh, 00pa3yroune MUIMHAPUYECKON MOBEPXHOCTH 1

49 Huwmnap. Ipsmoit kpyroBoit nunusAp. [nomans moBepxXHOCTH HHIIMHAPA 1

50 Konnueckas noBepxHOCTh, 00pa3yroniue KoHnueckoi nosepxuoctu. Konyc 1

o1 Ceuenune KOHYyca TNIOCKOCTBIO, TapaJUIEIbHOM MIOCKOCTH OCHOBAHUS 1

52 VYceuénnslil koHyc. M300pakeHne KOHYCOB M YCEUEHHBIX KOHYCOB 1

53 [Tnomans 60KOBOM MOBEPXHOCTH U TIOJHOM MOBEPXHOCTH KOHYCA 1

o4 [Tnomaas 60KOBOM MOBEPXHOCTH U MOJTHOM MOBEPXHOCTH KOHYCa 1

55 CrepeoMeTpruecKHe 3a/1a41 Ha JI0KAa3aTeIbCTBO M BEIYMCIICHUE, TOCTPOSHUEM CEUSHHH 1
MWIAHApA, KOHYCa

56 CrepeomeTpruecKHe 3a/1a4d Ha JIOKAa3aTeIbCTBO M BEIUMCIIEHUE, TOCTPOCHHEM CEUCHHI 1
UWIMHJIpa, KOHYyca

57 [Ipuknagabie 33291, CBI3aHHBIC C ITUIHHIPOM

58 [Ipuknagaeie 33291, CBA3aHHBIC C ITUITMHAPOM

59 Cdepa u map

60 [lepeceuenue cheprl u mapa ¢ miockoctbio. Kacanue mapa u cdepsl miockocteio. Bua u 1
n300paxkeHue mapa

61 [lepeceuenue chepsrl u mapa ¢ miockoctbio. Kacanue mapa u cdepsl miockocteo. Bua u 1
n300paxkeHue mapa

62 VYpasuenue chepsl. [Tnomans chepsr u e€ yacret

63 Cummetpus cdepsl 1 mapa

64 CrepeoMeTpHrueckue 3a/1aui Ha JOKa3aTeIbCTBO U BHIYKMCICHUE, CBSI3aHHBIE CO C(hepoii U mapoM, 1
MIOCTPOEHHEM UX CEUEHHH MIOCKOCThIO

65 CrepeoMeTpHuueckre 3a1a4ui Ha JOKa3aTebCTBO U BHIYMCICHUE, CBSI3aHHBIE CO c(hepoii U ImapoM, 1
MIOCTPOEHUEM UX CEUEHHH MIOCKOCThIO

66 [Ipuknanueie 3ana4u, cBsi3aHHbIE CO chepoil U Mmapom 1




67 [ToBTOpEHUE: OKPY)KHOCTH HA TJIOCKOCTH, BBIYMCICHUS B OKPYKHOCTH, CTaHAAPTHBIC TIOJ00HS 1

68 PaznnyHbie KOMOMHALIMY TEJ BPAIICHUS] U MHOTOTPAHHHUKOB 1

69 3anaun o Teme "Teia U TOBEPXHOCTH BpalieHHs " 1

70 3anauu o Teme "Tena u moBepXHOCTH BpamieHus" 1

71 KonTtposneHast padota "Tena u moBepXHOCTH BpamieHus" 1

72 O6beM munuHApa. Teopema 06 00bEME MPSIMOTO IIUITUHIPA 1

73 Brruucnenue 00EMOB TeN ¢ MOMOIIBIO oNpeieIEHHOro nHTerpana. O0bpEM KoHyca 1

74 [Tmomaau 60KOBOM ¥ MOJTHOM MOBEPXHOCTU KOHYCA 1

75 CrepeoMeTrpHuueckye 3a/1aui, CBA3aHHbIE C BHIYUCICHHEM 00bEMOB IMIIMH/PA, KOHYCA 1

76 [Tpuknagasie 3agaun mo Teme "OOBEMBI U TUIOIAAN TTOBEPXHOCTEHN Te" 1
O06bEM mrapa u mapoBoro cektopa. Teopema 06 06béme mapa. [Lnomans chepsr.

77 CrepeoMeTpHuueckye 3a/1aui, CBA3aHHbIE C BHIYUCICHHEM 00bEMOB I1apa, IapOBOTO CETMEHTA U 1
IapOBOTO CEKTOpa

78 [Tpuknagaeie 3agaun mo TeMe "OO0BEMBI Ten", CBA3aHHBIE C 00BEMOM IIapa M IUIOIIAAbI0 ChEephI. 1
CooTHOIIEHHS MEX Y IJIOIIAIMU IOBEPXHOCTEHN U 00BbEMaMU MOJOOHBIX TEJ

79 [Tono6HnbIe Tema B mpocTpancTBe. Mi3aMeHeHne 00bpéMa npu mogoouu. CtepeomMeTpuiecKue 1
3a/1auM, CBSI3aHHbBIE C BBIUMCICHHEM 00BEMOB TeJ U IJIOLIa/Iel MOBEPXHOCTEN

80 KonTtponbHas padota "[1nomany moBepXHOCTH U 00BEMBI KPYIJIBIX Te" 1

81 JIBmwxenus mpoctpancTBa. OtoOpakenus. J[BrwkeHus u paBeHcTBO uryp. OOuime cBoricTBa 1
IBIDKECHUN

82 Buner nerxeHmii: napanneanHﬁ MEPEHOC, LIEHTPalIbHAS CUMMETPUS, 3epKaTbHasi CHMMETPHS, 1
MIOBOPOT BOKPYT MPSIMOU

83 [IpeoOpazoBanus nogo6us. [Ipsmas u cdepa Ditnepa

84 I'eomeTrpuueckue 3aaun Ha TPUMEHEHUE IBHKEHUS

85 KonTtponrHas padota "Bekropsl B mpocTpaHcTse”

86 Ob6o6maromiee noproperue 11 nmonstuit u MeTo10B Kypca reomerpun 10—-11 kiaccos, 1

cHCTeMaTHU3aIus 3HaHUM: "HapaJIJ'ICJ'IBHOCTB MPAMBIX U IJIOCKOCTEH B HpOCTpaHCTBe"




Ob6o6maromee moroperre 11 nmoustuii 1 MeTo 0B Kypca reomerpun 10—11 kaccos,

87 cucTeMarusanus 3HaHuii: "Bekropsl B mpocTpaHcTBe”

88 Ob6o6maromee moroperne 11 mousituii 1 MeTo0B Kypca reomerpun 10—11 kmaccos,
cucreMaruzanus 3Hanuii: "BexTopsl B mpocTpancTae”

89 Ob6o6maromee moroperne 11 mousituit 1 MeTo0B Kypca reomerpun 10—11 knaccos,
cucreMaruzanus 3Hanuii: "O0beM MHOTOTpaHHUKA"

90 O6o6mmaromniee noproperue 11 nonsituii u MmeTo0B Kypca reomerpun 10—11 kiaccos,
cucteMartuzaius 3Hanuii: "O0beM MHOTOTpaHHHKA"

o1 O6o6mmaromniee noproperue 11 nonsituii u MmeTo0B Kypca reomerpun 10—11 kiaccos,
cucteMaruzarus 3Hanui: "[1momany moBepxXHOCTH U 00BbEMBI KPYTIBIX T

92 O6o6maromniee noproperue 11 nonstuil u MeTo0B Kypca reomerpun 10—11 kiaccos,
cucteMaruzanus 3HaHui: "[Imomnaay moBepXxHOCTH U 00BEMBI KPYTJIBbIX T

93 Wrorosas koHTposbHas paboTa

94 Hrorosas koHTpoJbHAs paboTa

95 [ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AIIHS 3HAHUT

96 HcTopust pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ poJib B pa3BUTHUH COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT Ui

97 HcTopust pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ poJib B pa3BUTHH COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT U1

08 HcTopust pa3BUTHS CTEpPEOMETPUH KaK HAyKH U €€ poJib B pa3BUTHUH COBPEMEHHBIX MHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOT U1

99 HcTopust pa3BuTHS CTEPEOMETPUH KaK HAyKH U €€ poJib B pa3BUTHUH COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

100 HcTopust pa3BUTHS CTEpPEOMETPUH KaK HAyKH U €€ poJib B pa3BUTHH COBPEMEHHBIX MHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJOT U

101 HcTopust pa3BUTHS CTEPEOMETPUH KaK HAyKH U €€ poJib B pa3BUTHH COBPEMEHHBIX MHKEHEPHBIX U

KOMIIBFOTCPHBIX TEXHOJIOTUH




102

Hcropus pasBUTHs CTEPEOMETPUM KaK HAYKU U €€ POJIb B Pa3BUTUHU COBPEMEHHBIX UHXKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

* Maremaruka. ['eometpus; yrinyonennoe ooyuenue, 10 kinacc/ Mepansik A.l'.,
Homuposckuii [I.A., Ilonsaxos B.M.; noa penakuuei [Togonsckoro B.E.,
OO611ecTBO C OTPAaHUYEHHON OTBETCTBEHHOCThIO M3/1aTeNnbCKUiA LIEHTP
«BEHTAHA-T'PA®»; Axunonepsnoe obmectso «M3narensctBo «IIpocsemienne»
* Maremaruka. ['eometpus; yrinyonennoe ooyuenue, 11 knace/ Mepsmsik AT,
Homuposckuii [I.A., Ilonakos B.M.; noa penakuueit [Togonsckoro B.E.,
OO611ecTBO C OTPAaHUYECHHON OTBETCTBEHHOCTHIO M3/1aTeNnbCKUiA LICHTP

«BEHTAHA-T'PA®y; AktinonepHoe obmectBo «M3narenscTBo «IIpocrenienue»

METOANYECKHUE MATEPUAJIbI IS YUYUTEJISA

bymuko, E. B.

Matemaruka : anreOpa U Hadajga MaTeMaTHIEeCKOTO aHAIIN3a, TCOMETPHSL.
['eomerpus. YrmyOnéuusiii yposens : 10 knacc : metogudeckoe nocooue / E. B.
byuko, A. I'. Mepansik, B. b. Ilononckuid,

M. C. Skup. — M. : Benrana-I'pad, 2020.

bytko, E. B.

Marematuka : anreOpa u Hadajga MaTEMaTHIECKOTO aHAIIN3a, TEOMETPHS.

['eometpus. YrmyOn€uusiii ypoBess : 11 knacc : metogudeckoe mocooue / E. B.



byuxko, A. I'. Mep3nsk, B. b. [lononckuii,

M. C. Skup. — M. : Benrana-I"pad, 2020.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






