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HOACHUTEJIBHASA 3AIIMCKA

I'eometpust siBisieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOmero oOpa3zoBaHus, TaK Kak 00eCIEeYMBaET BO3MOKHOCTh U3yUY€HUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABJICHHOCTH M MPEIMETOB T'yMAaHHUTAPHOI'O ILIMKJIA.
[lockonbKy  JlOrMYeckoe  MbllieHue,  (GopMHpyeMoe  MpU  U3YUCHHUH
oOy4YaromMUMHCS TOHATHUMHBIX OCHOB T'€OMETPUHU, IIPHU J0KA3aTEeIbCTBE TEOPEM U
ITOCTPOCHHUH LIETOYKHU JIOTUYECKUX YTBEPKICHHUM MPU PELICHUH IN€OMETPUUECKUX
3aJa4, YMEHHME BBIIBUTaTb U ONpPOBEpPraTb THUIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSI TIPU PELICHUM 33Ja4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
bu3nUecKux 3aaad.

Llens ocBoeHust mporpaMmel yueOHOro kypcea «I'eomeTtpus» Ha yriyO0iaéHHOM
YpOBHE — pa3BUTHE WHIWBHUIYAIbHBIX CHOCOOHOCTEW OOydYarolmuxcsi Mpu
U3YUYCHHH T'€OMETPHUH, KaK COCTaBJISIONIEH MpeaMeTHoN obnactu «MaTtemaTuka u
uHpopMaTuka»  uyepe3  OoOecrieueHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCIIONIb30BaHUs Oosee TiyOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBH,
cnenuUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIEHUTHOTO MPOo(eCcCUOHATBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MATEMATUKH.

[IpuoputeTHpIMH 3a7auyaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
pacIIUpsIIOIIMMU U YCUIUBAIOUIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIIOTCSA:

pacIIMpeHre NMPEACTABICHUS O T€OMETPUH KaK YaCTH MHUPOBOM 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 SABJICHUS OKPY>KAIOIIEr0 MUpPA, 3HAHHUE IMOHATUWHOTO arapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpHH;

(¢opMupoBaHue  yMeHMs ~ BJaJ€Th  OCHOBHBIMH  MOHATHSIMH 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
MHpE MHOIOTPAHHMKM M TeEJa BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPUYECKHE
MOJENH;

(GopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCMOMATUYECKOTO IMOCTPOCHHS
MaTeMaTHYECKUX TEeOpHid, (popMHpoBaHME MOHMMAHUSA POJU AKCHUOMATUKH MpHU
MIPOBEJICHUY PACCYKICHUM;

dopMupoBaHuEe yMEHHUS BIAJETh METOAAMH JOKa3aTeNbCTB U AJTOPUTMOB
pELIeHMs, YMEHUSI WX HPUMEHSTh, MPOBOJAUTH JIOKa3aTEJIbHbIE PACCYKICHUS B
XOJI€ peUIeHUsl CTEPEOMETPUUECKUX 3a1a4 U 3a/1a4 C PAKTUYECKUM 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 ydeOHOTO 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 TpeboBaHHE «YMETh OINEPUPOBATH
NOHSTHSMHW», PEICBAHTHBIMH T'€OMETPUU Ha YIIIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 kmmaccax, OTHOCHUTCSA KO BCEM COEpPKaTeIbHBIM JUHUSIM y4eOHOro Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHMM  pachpelensieTcss He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSM, HO | 10 rogaMm oOyudenus. Coaep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE NPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil paboueit
IPOrpaMMBbl, PACTPEIEIEHHBIM O ToJaM OOY4YeHUs, CTPYKTYPHUPOBAHO TaKUM
0o0pa3om, 4TOOBI KO BCEM OCHOBHBIM, MPHHITUITHAILHBIM BOIIPOCAM OO0yYaroONIaecs
oOpamaJiucb  HEOJHOKPATHO. OTO  TMO3BOJIAET OPraHU30BaTh  OBJIAJICHHE
Tr€OMETPUUYECCKUMU MOHSATUSMH U HABBIKAMU TMOCIIEIOBATENBHO U MOCTYIATEIBHO, C
cOOJII0/IEHNEM TPUHIIUAIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKHX MPECTABICHUN 00YYaIONIUXCsl, PACIIUPSS U YIIIyOIIss
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 COCTABJISIONIEH yaeOHOTo penmera «MaTemaTikay;

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

Ha wu3yuenme ydeOHOro kypca «l'eomerpus» Ha YriayOJE€HHOM YpOBHE
orBogutcs 204 waca: B 10 xiacce — 102 gaca (3 gaca B Henenmo), B 11 kimacce — 102
yaca (3 yaca B HEJIeJIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TOHSATHS ~ CTEpeoMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHMOMAaTUYECKOM TIOCTPOCHHHM CTEPEOMETPHUHU:
aKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NOpsIMBIX B MPOCTPAHCTBE: IEpECcCeKarolrecs,
napajulesibHble M CKpelluBaromuecss mnpsiMble. [Ipu3Haku CKpeluBarOIIMXCS
npsiMbIX. [lapaniaenbHOCTh NPSAMBIX U IUIOCKOCTEN B IPOCTPAHCTBE: MapaliebHbIe
psIMbIE€ B POCTPAHCTBE, MapPaLIEIbHOCTh TPEX MPSIMbBIX, NapaJUICIbHOCTD MPSIMOM
u 1iockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OcCHOBHbBIE CBOWCTBa MapajuIeIbHOIO MpoeKTHpoBaHus. M3o0pakeHue
buryp B mapajuienbHON MPOEKIUHU. YTIBI C COHANPABICHHBIMH CTOPOHAMHU, YTOJ
MEXIy MPSMBIMU B MpocTpaHcTBe. [lapaninenbHOCTh MIIOCKOCTEH: MapaieabHble
IUIOCKOCTH, CBOICTBa napayieIbHbIX IUIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (DUTypbl Ha IUJIOCKOCTH: TETpadlp, MapajuieNenunes,
MOCTPOCHHE CEUEHUH.

[lepnieHAUKYIAPHOCTh MPSIMON U TJIOCKOCTH: MEPIEHIUKYISIPHBIE TIPSIMBIEC B
IPOCTPAHCTBE, MpPSMbIE MapayieNbHble W TMEPHEeHIUKYISIPHbIE K IUIOCKOCTH,
NpU3HAK TMEPIEeHIUKYISIPHOCTA TPSMOM M IUIOCKOCTH, TeopeMa O MpsMoil

NEPIEeHIUKYISPHOM MJIOCKOCTH. OproroHanapHOE POEKTHUPOBAHUE.
[lepieHAUKYNIAp W HAKIOHHBIE: PACCTOSTHUE OT TOYKU IO TIOCKOCTH, PACCTOSHUE
OT TpsMOM 1O  IUIOCKOCTH,  TpoeKmus  Qurypsl Ha  IJIOCKOCTb.

[leprieHAUKYISIPHOCT  IUIOCKOCTEW: NPU3HAK  NEPIECHAUKYJISIPHOCTH  JBYX
mIockocTen. Teopema o TpEX MEPIECHAUKYIISAPAX.

Yriael B NPOCTPAHCTBE: YIrOJl MEXKIY NPSAMOW M IIIOCKOCTBIO, JBYIPAHHBIN
YTOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKHUX H
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrua. TeopeMbl KOCUMHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHsHuka. Ilpusma: N-yrosbHas
mpu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOPSAMOYIOJbHBIM — MapajulelIeNUIIel W €ro  CBOWCTBA.
Kparuaiiiue mnyTd Ha TOBEPXHOCTHM MHOTOrpaHHuKa. Teopema Diinepa.
[IpoctpanctBennas teopema Iludaropa. Ilupammpma: n-yronapHas mnupamuja,
npaBuiibHasE W yceu€HHas nupamuabl. CBoiicTBa péOep U OOKOBBIX TI'paHel



[IPaBWIBHOM mnupaMuibl. IIpaBuiibHbIE MHOTIOTpaHHUKM: IPAaBUJIbHASA MpU3Ma U
[IpaBWIbHAs IHUpPAMUIA, [paBUJIbHAsA TPEYroJibHAas NHUpPaMUa W [PABUIIBHBIN
TeTpa’ap, KyO. IlpeacrtaBieHue O NpaBWIBHBIX MHOTOIPAaHHUKAaX: OKTajp,
JNOAEKadAp U UKOCADIP.

Bbrunciienne 31€eMEHTOB MHOTOIPAHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaasr OOKOBOM MOBEPXHOCTM M TOJHON TMOBEPXHOCTH MPSMON MPHU3MBI,
IUIOAJAb OCHOBaHUW, TeopeMa O OOKOBOM MOBEPXHOCTH MPAMOU MPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH M IMOBEPXHOCTU MPABUIBHOM MHUPAMMIbI,
Teopema O IUIOIAAN YCEUEHHOW MUPAMU/IBI.

CummMmeTpuss B TIPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  IMPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenuneaa, CUMMETPUS MPAaBUJIBHBIX IIPU3M, CUMMETPHUS NPAaBUIbLHOMU
nUpaMubl.

BekTopbI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHAIIPABIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. [IeHCTBUS ¢ BEKTOpAMU: CIOKEHUE
U BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
gucyio. CBOMCTBA CIOKEHUs BEKTOPOB. CBOICTBA YMHOXKEHUSI BEKTOpa Ha YHCIIO.
IlonsaTHEe KOMILIAaHApHBIE BEKTOPBI. [IpH3HAaK KOMIUIAaHAPHOCTU TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pasIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAHApHBIM  BekTOpaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOpa. CBA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJMHATaMU TOYEK. YTOJ MexXay Bekropamu. CKalIpHOE NPOU3BEICHUE
BEKTOPOB.

11 KIJACC

Tesa Bpamenust

[loHsTHS: MTWIMHIpPUYECKAss TIOBEPXHOCTh, KOHWYECKas TOBEPXHOCTH,
chepudeckasi TMOBEPXHOCTb, oOOpasyloniue moBepxHocTed. Tenma BpamieHus:
MWINHAP, KOHYC, YCEYE€HHBIA KOHYC, cdepa, map. Bzaummuoe pacmonoxeHue
chepsl M TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpalleHusl Ha TIockocTh. Pa3BépTka nunuHapa U KoHyca. CuMmmerpus chepsl u
mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoi U
HAKJIOHHOW TIPHU3MBI, IIMHJPA, TUPaMUIbl U KoHyca. O0BEM mapa M mapoBOTO
CerMeHTa.



KomOunanuu Ten BpalieHuss U MHOTorpaHHukoB. [lpu3sma, BhnucaHHasi B
HWIMHAP, OINHCAaHHAs OKojJo uuiauHApa. Ilepeceyenne cdepbl u mapa c
miockocThlo. Kacanue mapa u cdepsl miockocTeo. [loHSATHE MHOroOrpaHHHKa,
OMHMCAHHOTO OKOJO c(epbl, cdepbl, BIUCAHHON B MHOTOIPAaHHHUK WA TEJO
BpalleHUs.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IJIOMIaaAb chepbl U € 4JacTei.
[Togobue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH MOBEPXHOCTEH
nono0HeIx (uryp. IlpeoOpazoBanue mogoOusi, roMmoreTusi. Pemienue 3amay Ha
IUIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPAaHHUKOB U TEJI BpaIllCHUs: CEUCHUS IMIHH/IPA
(mapajmienbHO M NEPIEHIUKYJISIPHO OCH), CEYeHHs KOHyca (mapajieibHble
OCHOBAHUIO U MPOXOSAIINE Yepe3 BEPIINHY), CCUCHHS I1apa, METObI TOCTPOCHUS
CEUYECHMI: METOJ CJIE/IOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METO/ MepeHoca
CEKYILEH MITIOCKOCTH.

BekTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopet B mpoctpanctBe. Omnepanuu  Haja BeKTopamu. BekTopHoe
yMHOXeHUE BEKTOpoB. CBOWMCTBA BEKTOPHOTO YMHOXEHHs. [IpsimoyronbHas
cucTemMa KoopJuHat B nmpoctpaHcTBe. Koopaunarel BekTopa. Paznoxenue BekTopa
no 6asucy. KoopAMHATHO-BEKTOPHBIM METOJ NpPHU PEIIEHHMH T'€OMETPUYECKUX
3a/1ad.

JABuKEeHMSI B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtoOpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JBIWKEHHWH. Buasl IBWKEHUH: TapauielbHBIA TEpPEeHOC,
LHEHTpalbHasl CHUMMETpPHS, 3€pKaJIbHAsT CUMMETpHUS, IMOBOPOT BOKPYT MPSIMOIl.
[Ipeobpazosanus nomoous. [Ipssmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyYaIOIIEeTroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  YJIEHa  POCCHUHCKOro  OOIIecTBa,  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 POCCUICKOM IpakJIaHCKOW HICHTUYHOCTH, YBOXKCHHUS K
IPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHUE K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOopMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKh U JEATEIbHOCTBIO YYEHOIO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMUHUBOTO OYAYIIETO;

4) 3cTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYasl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BoCmUTAHME:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTH4YeCKWe 3HAHHUS B
WHTEpEcax 3JI0pOBOTo 1 06€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3HUecKass aKTUBHOCTb), (PH3NYECKOE COBEPIICHCTBOBAHNE
MIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuyHbIM  chepaM  MPOQPECCHOHATBLHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMU, YMEHHE COBEpIlIaTh OCO3HAHHBIA BBIOOP
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC IIJIAHBI,



FOTOBHOCTh M CIHOCOOHOCTh K  MaTeMaTHYECKOMY  OOpa3oBaHHUIO U
CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HHU, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a/lady MaTeMaTU4YE€CKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh  JKOJIOTMYECKOW  KyJIbTYpbl, TIOHUMAHUE BIUSHUS
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpY)Karoliel cpenpl, MIAHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKu U  OOIIECTBEHHOW  MPaKTHUKW, [MOHUMaHUE
MaTeMaTHYEeCKOM HAayKu Kak cepbl YeIOBEYECKOW ESITeNIbHOCTH, ATAloB ¢
Pa3BUTUA W 3HAYMMOCTH JUISl Pa3BUTHS I[MBUIM3AIMH, OBJIAJCHUE S3bIKOM
MaTeMaTHKA M MaTeMaTH4YeCKOW KyJIbTYpOH KakK CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSITEIHHOCTh
WHMBUIYaJIbHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIC YHHBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAaKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHATHHA, OTHONICHUH MEXIy MOHATUSAMU, (OPMYIUPOBATH
OTIpEJICIICHHsI TIOHSATUH, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHHUSA 7151 0000IIEHNs U CPABHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIN3A;

BOCIIpUHUMATh,  (OPMYJIUPOBATH W  MPEOOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIBHBIC U OTPUIIATEIbHBIE, €IMHUYHbIE, YaCTHBIC M OOIIHE, YCIOBHBIC;

BBISBJISITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOMCHUSIX U YTBEPXKACHUSX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUYN;

JeNaTh BBIBOJABI C MCIIOJB30BAHUEM 3aKOHOB JIOTMKH, JI€AYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKIIFOUEHHUIN IO aHAJIOTUU;

IPOBOAUTH CAMOCTOSITEJIbHO JOKA3aTEIIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIMIO, TPUBOAUTH MMPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;



BbIOMpaTh crnocod pemeHnus Yy4eOHOM 3amauu (CpaBHUBATh HECKOJBKO
BApDUAHTOB  PEIICHUS, BbIOMpaTh Haubojee MOAXOMAUUMUA ¢ YYETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBrble uccienoBare/ibCkue 1eiCTBHA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEJOBATENbCKUNA HMHCTPYMEHT IO3HAHUSA,
(GopMynupoBaTh  BOOPOCH,  (PUKCHUpYIOIIME  MPOTHUBOpEYHE,  MpolJIeMy,
yCTaHABJIMBATh MCKOMOE M JaHHOE, (OpMHUpPOBATh THIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3ULIMI0, MHEHHE;

POBOAUTH CAMOCTOSTENILHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BaHUE
[0 YCTAHOBJIEHUIO OCOOEHHOCTEW MaTeMaTUYecKoro o0ObeKTa, sSBJICHUs, MpolLecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y O0BEKTaMHU, SIBICHUSIMH, TIPOLECCAMU;

CaMOCTOSATEIbHO (POPMYIHUPOBaTH OOOOIIEHHS W BBIBOJBI O pe3yJibTaTaM
OpOBENEHHOTO  HAOIOJEHUs,  HCCIIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIECHU;

IPOrHO3UPOBATh BO3MOKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUTATH
IPEINOJIOAKEHUS O €70 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH AePUIUTH MHDOpPMAIMKU, TaHHBIX, HEOOXOAUMBIX NJIi OTBETa Ha
BOIIPOC U JIJIsl pEUICHUA 3aa4H;

BbIOMpaTh MH(MOPMAIINIO U3 UCTOYHUKOB PAa3IUYHbBIX TUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WHGOPMAIMIO PA3TUYHBIX BHUIIOB H
dbopM mnpeacTaBiIeHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B pa3IMYHBIX (popmax,
WJUTFOCTPUPOBATH TPaPUUCCKH;

OLICHUBATH HAJEXKHOCTh uHpopMaIuu 1o CaMOCTOSITEJILHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHbIE YHUBepPCcAJbHbIE Y4eOHbIE 1eiCTBUSA

OOmenne:

BOCIIPUHUMATH U (POPMYITHUPOBATH CYKJICHHUS B COOTBETCTBUH C YCIOBUSIMH U
HeIsIMH OOIEHHUs, SCHO, TOYHO, IPaMOTHO BBIpAXKaThb CBOIO TOYKY 3pPEHUS B
YCTHBIX M THCBMEHHBIX TEKCTaxX, JaBaTh MOSICHEHHUS IO XOAYy PEIICHUS 3a7adyH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yJIbTaT;

B X0j/ic OOCYXXJIEHHUS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIAa€MOU TEMBI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAICJICHHBIC HA ITOWCK
pEIIeHUs, COTMOCTABISATh CBOU CYXKJICHUA C CYXICHUSIMU APYTUX YYACTHUKOB
nyanora, oOHapyXMBaTh Pa3jUyMde U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMynupOBaTh pa3HOIIACHs, CBOM BO3PAKCHUS,



MIPEACTABIATh PE3YNBTATHl PEUICHUs 3a1a4d, SKCIIEPUMEHTA, WCCIICIOBAHNUS,
IIPOEKTa, CaMOCTOATENBbHO BBIOMpPATh (pOpMAT BBICTYIUIEHHS € YYETOM 3aaad
MPE3EHTAlMU U OCOOEHHOCTEN ayAUTOPUH.

PerynsiTuBHBIE YHHBeEPCAJIbHbIE YUeOHbIE AeiicTBUS

Camoopranusanus:

COCTaBIIATH IIJIaH, aJITOPUTM PEIICHUS 3aJ1a4H, BRIOUPATh CIIOCO0 PEIICHHS C
y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATH
U KOPPEKTHPOBATh BAPUAHTHI PEIICHUH C Y4ETOM HOBOH MH(POPMAIIHH.

CaMOKOHTPOJIb, YMOIMOHAJIbHBII HHTEJJIEKT:

BJIQJICTh ~ HABbIKAMU  IIO03HABATCIIBHOW  PEQUICKCHU  KaK  OCO3HAHUS
COBEPIIAEMbIX JICHCTBHA M MBICIIUTEIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJACTh
crioco0aMu CaMOTIPOBEPKH, CAaMOKOHTPOJIS TpoIlecca M pe3ysibTara PEIICHHS
MaTEMaTHUYCCKOM 3a/1a4H;

NPEIBHICTh TPYIHOCTH, KOTOPHIC MOTYT BO3HUKHYTbH MPU PEIICHUH 3aa4H,
BHOCHUTBH KOPPEKTHUBBI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JaHHBIX,
HaHJCHHBIX OMINOOK, BBISIBIICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUAM, OOBSICHITH IPUIUHBI
JTOCTH)KCHUS WU HEJAOCTHKEHHUSI PE3yJIbTATOB JEATEIHHOCTH, HAXOIUTh OIIHUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHAasl 1eSITETIbHOCTD:

MOHMMATh M HCIIOJIb30BaTh NMPEUMYINECTBA KOMAaHIHON W WHAWBHIYaJTbHOM
paboThl TpU pemieHWH YYeOHBIX 3aJad, MNPUHUMATHh I[elb COBMECTHOMN
JCSATENFHOCTH, TUIAHUPOBATh OPraHM3AIMI0 COBMECTHOW paboThI, pacrpeneisaTh
BUJBI paboT, JOrOBapUBATHCS, OOCYXXIAaTh MPOIECC U pe3ynabTaT paboThI,
0000111aTh MHEHUS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0O0CykaeHUs, 0OMEH MHEHHA,
«MO3TOBbI€ IITYpMB» W WHBIE), BBINOJHATH CBOIO YacTh pabOTHl W
KOOPJIMHUPOBATh CBOU JACHCTBUS C JPYTUMH YJCHAMU KOMAHJbBI, OIEHUBATH
KauecTBO CBOETo BKJaJa B OOIIMIA MPOAYKT MO KPUTEPHUSAM, CPOPMYIUPOBAHHBIM
YY4aCTHUKAMU B3aHMOICHCTBHS.

IHNPEJMETHBIE PE3YJIbTATBI

K xonny 10 knacca oOyvaromuiicst HAy4UTCS:

® CBOOOJIHO OIEpPUPOBATh OCHOBHBIMH TOHSATHSIMU CTEPEOMETPUU TIPH
pPELICHUN 33724 ¥ ITPOBEICHUN MATEMATHUYECKUX PACCYKICHUN;

® [PUMEHSTH AKCHOMBI CTEPEOMETPUM M CIEACTBUS W3 HUX IPU PELICHUU
F€OMETPUYECKUX 3aaY;



KJIACCU(PUIIMPOBATh B3aMMHOE PACIOJIOKEHUE TMPSMBIX B MPOCTPAHCTBE,
TUIOCKOCTEH B MMPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE;
CBOOOJIHO OMEpPHPOBATh TMOHATHUSMH, CBS3aHHBIMH C yIJlaMHd B
IPOCTPAHCTBE: MEXAY MPSIMBIMA B TPOCTPAHCTBE, MEXKIY NPAMON u
TUIOCKOCTHIO;

CBOOOIHO ONEPHPOBATH MOHSATHIMH, CBSI3aHHBIMUA C MHOTOTPAHHUKAMH;
CBOOOJIHO pAaclo3HaBaTh OCHOBHBIE BHUABl MHOTOTPAaHHHKOB (MIPU3Ma,
NUpaMHIA, PSIMOYTOJIbHBIN Napajuiesenune, Kyo);

KJIacCHQUIMPOBaTh ~ MHOTOTPAHHWKH,  BbIOMpass  OCHOBaHUSA  JJIs
KJaccupuKaiuy;

CBOOOJIHO  OMEpUPOBATH TMOHITHSAMH, CBS3aHHBIMH C  CEYCHHEM
MHOTOTPaHHUKOB TIOCKOCTBIO;

BBITIOJTHATD napasuieabHoe, [IEHTpaJIbHOE u OpPTOTOHATBHOE
NPOCKTUPOBaHNE (QUTYp Ha TIOCKOCTH, BBHITIOIHIATH M300paxkeHus Guryp
Ha TIOCKOCTH;

CTPOWTH CEUYCHHsI MHOTOTPAHHUKOB Pa3TMYHBIMH METOJAMH, BBITIOIHSTH
(BBIHOCHBIC) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYD:
BUJ CBEpPXY, COOKY, CHU3Y;

BBIUUCIIATh  IUJIOLAAM  TOBEPXHOCTEH  MHOTOIPAaHHUKOB  (IIpHU3Ma,
nupaMuiia), FeOMETPUYECKUX Tl ¢ IPUMEHEHUEM (HOpMYyII;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CUMMETPUS B MPOCTPAHCTBE, LIEHTP,
OCb M IUIOCKOCTb CHUMMETPUH, LEHTP, OChb M IUIOCKOCTb CHUMMETPUU
buryper;

cBOOO/IHO OINEpPUPOBATh MOHATHUAMM, COOTBETCTBYIOIIMMM BEKTOpaM U
KOOp/AMHATaM B IPOCTPAHCTBE;

BBITOJIHATD JEHCTBUS HaJl BEKTOPAMU;

pemate 3aJayd Ha JO0Ka3aTelbCTBO MAaTEMAaTHYECKUX OTHOIIEHUH U
HAXO0XKJIEHUE T€OMETPUUYECKUX BEJIMYHMH, NMPUMEHSS H3BECTHBIE METOJbI
IpU peUICHUH MaTeMaTHYECKUX 3a/1ay MOBBIIIEHHOIO U BHICOKOTO YPOBHS
CJIOKHOCTH;

OPUMEHATh TMPOCTEUIINE MPOrpaMMHBIE CpEACTBa M AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MIPU PELICHUN CTEPEOMETPUUYECKUX 3a/1a4;
U3BJICKaTh, NPEOOpa3OBbIBATh M HHTEPIPETUPOBATH HH(MOPMALHIO O
OPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, NPEACTaBICHHYIO Ha
YepTekax U pUCYHKaX;

OpPUMEHATh TOJIyYCHHbIE 3HAHUS HA MPAKTHKE: CpaBHUBATh U
aHAJIM3UPOBATh PEAIbHbIC CUTYAI[H, MPUMEHATh H3yUYEHHBIC MOHITHS B
mpolecce TMOMCKAa PEeUIeHHs MaTeMaTH4ecKu  C(hOpMYIHpPOBAaHHOU
npoOJieMbl, MOJAETUPOBATh peallbHble CUTYyallMd Ha S3BIKE T'€OMETpPHH,



HCCIIEN0BATh IOCTPOCHHBIE MOJEIU C HUCIOJb30BAHUEM TI'€OMETPUUYECKUX
MOHSATUN W TEOpeM, ammapara ainreOpbl, pelarh MPakTUUYECKUE 3a/auu,
CBSI3aHHBIE C HAXOKJIECHUEM I'€OMETPUYECKUX BEJIUYNH;

MMETh TPEACTaBICHUS OO0 OCHOBHBIX AdTamax pa3BUTUSI TEOMETPHUM Kak
COCTaBHOM YacTu (pyHJIaMeHTa Pa3BUTHS TEXHOJIOT .

K koniy 11 knacca oOyvaromuiicst HAy9UTCS:

CBOOOJTHO ONEPUPOBATH MOHATUSMHU, CBSI3aHHBIMH C IMJIMHIPUYECKOM,
KOHUYECKON U c(epuueckol MOBEPXHOCTSIMHU, OOBICHATH CIOCOOBI
NOJIyYEHHUS;

ONEepUpPOBATh MOHATUAMHM, CBSI3aHHBIMHU C TEJIAMH BpPALIEHUS: [IMIUHIPOM,
KOHYCOM, c(hepoil u mapom;

pacno3HaBaTh Tella BpalleHus (IWIMHAP, KOHYC, cdepa W 1map) u
O0O0BSACHATH CIIOCOOBI OJYUYEHHUS TEJ BpallleHHUS;

KJIaccu(UIUPOBATH B3aMMHOE PACIIONIOkKEHUE c(hephl U MITOCKOCTH;
BBIUUCTSITh BEJIIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB W TEJ BpalleHHUS,
00BEMBI U TUIOMIAIM TOBEPXHOCTEH MHOTOIPAHHUKOB W TEJNl BpAIEHUS,
reOMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYT;

CBOOOJTHO OIEPUPOBATH MOHATUAMH, CBSI3AHHBIMU C KOMOMHAIUSIMH Tel
BpallleHWs] ¥ MHOTOIPAaHHUKOB: MHOTOTPAHHUK, BIIUCAHHBIA B cdepy U
ONMMCAaHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpalllCHHUS;

BBIUUCIISITh COOTHOIIEHUSI MEXTy TUIOIIAIsIMU TTOBEPXHOCTEN U 00BEMaMuU
II0T00HBIX TEI;

U300pakaTh H3ydaeMmble (QUTYPHI, BBINOIHATH (BBIHOCHBIE) TUIOCKHE
YEPTEeKH M3 PUCYHKOB IMPOCTHIX O0BEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHHSI TEJl BPAIICHHUS;

U3BIIEKaTh, WHTEPIPETUPOBATH U MpPeoOpa3oBbIBaTH HH(OpPMAIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UrypaX, NPEICTABICHHYIO Ha
YepTekax U pUCYHKaAX;

CcBOOO/IHO ONEPUPOBATH MOHSATHEM BEKTOP B IPOCTPAHCTRBE;

BBITIOJIHATD ONEpAlMU HaJl BEKTOPaMU;

3a/1aBaTh IJIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOPJUHAT;
pemaTb FreOMETPUYECKHE 33]1a4i HA BBIYMCIIEHUE YIJIOB MEXAY NPSIMBIMU
U IJIOCKOCTSIMHM, BBIYHMCIIEHHUE PACCTOSIHUM OT TOYKM JIO0 IJIOCKOCTH, B
LIEJIOM, HAa TPUMEHEHUE BEKTOPHO-KOOPIMHATHOIO METO/1A MPU PELICHUH;
CBOOOIHO ONEpUPOBAaTh TOHATUSMH, CBSI3aHHBIMU C JBHKCHHEM B
MPOCTPAHCTBE, 3HATH CBOMCTBA JIBUXKCHUIA;



BBITIOJIHSITh M300paKEHHS] MHOTOTPAHHMKOB M TeJd BpalleHUs IIpU
MapajuIeIbHOM  IIEPEHOCE, LEHTPAIbHOM CUMMETPHUM, 3€pKaJbHOM
CUMMETPUH, TIPU MOBOPOTE BOKPYT MPSAMOI, MpeoOpa3oBaHus MOA00uS;
CTPOUTH CEUYEHHUS MHOTOIPAaHHUKOB U TEJI BpAIleHUs: CEYCHUs IUINHIpA
(mapanienbHO U MEPNeHAUKYISIPHO OCH), CEYEHHUs KOHYyca (Mapasuie/ibHbIe
OCHOBAHUIO U TIPOXOJISIIINE Yepe3 BEPIINHY), CEUCHUS 11apa;
UCIIOJIb30BaTh METOJAbl TOCTPOCHMSI CEUEHUMH: METOJ CJIEJ0B, METOA
BHYTPEHHET0 MPOSKTUPOBAHUS, METO/I IEPEHOCA CEKYILEeH IIOCKOCTH;
JTIOKa3bIBaTh TEOMETPUUECKUE YTBEPIKICHHUS;

NPUMEHATh Te€OMETpUUecKue (akThl IS PEIICHUS CTEPEOMETPUUECKUX
3a/ay, MPEeANoJiaralouuX HECKOJIbKO IIAroB pEIIeHHs, €CIH YCIIOBUS
IPUMEHEHHUS 3aJ1aHbl B SIBHOW U HEABHOU dopme;

pemath 3aJadyd Ha JIOKa3aTeJIbCTBO MAaTEMaTUYECKHUX OTHOIIEHUNW U
HAXOXXJICHHE T€OMETPUUYECKUX BEITUYMH;

MPUMEHATH MPOTPAMMHBIC CPEJICTBA U DJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHUCTEMBI TIPH PEIICHUU CTEPEOMETPUIYCCKUX 3a/1a4,

OPUMEHATh  TIOJIydEHHbIE  3HAHUS  HAa  TPAKTUKE:  CpPaBHUBATH,
aHAIM3UPOBATH U OIICHUBATH peajbHbIe CUTYallUU, IPUMEHATh U3YUCHHbBIC
NOHSTHS, TEOpPEMbl, CBOMCTBA B  TMpollecce TOHWCKAa  pelIeHus
MaTEMaTHYEeCKH  CPOPMYIMPOBAHHONM  MpPOOJIEMBbl,  MOJEIUPOBATH
peanbHbIE CUTyallud Ha S3bIKE T€OMETPUM, HCCIIENO0BaTh MOCTPOCHHBIE
MOJIENTA C UCIOJIb30BAHHUEM T'€OMETPUYECKUX TOHATUA U TEOpeM,
anmapara anreOpbl, pemiaTh NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAX0XJACHUEM T€OMETPUYECKUX BEJIMYUH;

UMETh TIPEJICTABICHUS OO0 OCHOBHBIX ASTalax pPa3BUTUA TEOMETPHH Kak
COCTaBHOM YacTu (pyHJIaMEeHTa Pa3BUTHS TEXHOJIOTHI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
KonnuecTBo yacos DJIEKTPOHHBbIE
Ne HauMeHoBaHMe pa3iesioB 4 TeM (undposbie)
n/n NMPOrpamMMmbl Bcero Kontpoarmbie | Ipaxririeckue o0pa3oBaTeJIbHbIE
padoThbI padoThI pecypebI
1 BBenenue B crepeoMeTpurio 23 1
5 B3aumHoe pacrnonoxeHue npsiMbix B 6 1
IPOCTPAHCTBE
3 HapaJIJIGJILjJOCTB MPSIMBIX U 8
TUIOCKOCTEH B MIPOCTPAHCTBE
4 HepHeHnmfynﬂpHOCTL MPSIMBIX U o5
TUIOCKOCTEH B MTPOCTPAHCTBE
VYTIbl U paccTosSHUS 16
MHororpaHHUKH 7
BekTopsl B mpocTpaHCcTBe 12
3 IToBTOpEHUE, O606HICHIfe U 5 )
cUCTEeMaTu3alus 3HaHUN
OBIIEE KOJIMYECTBO YACOB I1O 102 6 0
[TPOTPAMME




11 KVIACC

KosnyecTBO 4acos DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM uu(poBbIe
Ne n/m P Kontpoabnsie | IIpakTuueckue (ucpp )
NMPOrpamMMmbl Bcero o0pa3oBaTeibHbIE
padoThI padoThI
pecypcbl
1 AHanuTH4YecKas reoMeTpus 15 1
) [ToBTOpEHUE, 0606lueH1:Ie 51 15 1
CUCTeMaTH3allvs 3HaHUH
3 O06BEM MHOTOTpaHHUKA 17
4 Tena Bpamenus 24
5 [Tnomaan NoBepXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TeJ
6 JBrxeHus 5 1
7 IToBTOpEHUE, 0606H1€H1je u 17 5
CUCTEeMaTHU3allus 3HAHUHN
OBIIEE KOJIMYECTBO YACOB I1O
- 102 8 0

I[TPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC

Ne
n/n

Tema ypoka

Kosun4ecTBO 4acoB

KouTpoJibHBIC
Bcero P
padoThI

IIpakTHyeckue
padoThI

Jlara
H3yYeHMsI

DJIEKTPOHHBbIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypcsl

OcHOBHEbIE paBUiIa
U300paKeHUs Ha PUCYHKE
TUTIOCKOCTH, TTapajIeIbHBIX
NPSIMBIX (OTPE3KOB),
CepeIMHBI OTpe3Ka

[ToHsATHS CTEpEOMETPHUU:
TOYKa, TpsMasi, TIIOCKOCTb,
npocTpaHcTBO. OCHOBHBIE
npaBujIa U300paKeHus Ha
PUCYHKE TIOCKOCTH,
napajuIeIbHBIX MPSMBIX
(OTpE3KOB), CepEIUHBI
oTpe3Ka

[TonaTHA: nEepecekarmmecs
IJIOCKOCTH, TIEPECEKAIOIINECS
npsiMasi v IIOCKOCTB;
MOJYIIPOCTPAHCTBO

[TonsaTus: nepecekarommecs




TUTOCKOCTH, MEPECEKAOIHECs
npsiMasi ¥ IMJI0CKOCTh;
HOJTYIIPOCTPAHCTBO

MHororpaHHuKu,
U300paKeHrE MPOCTEUILINX
IPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOINX 0OBEKTOB

MHororpaHHuKu,
U300pakeHre MPOCTEUIITNX
IPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOINX 00OBEKTOB

AKCHUOMBI CTCPCOMCTPHUHU U
IICPBLIC CIICACTBUSA U3 HUX

AKCHUOMBI CTCPCOMCTPHUHU U
IICPBLIC CIICACTBUSA U3 HUX

AKCHOMBI CTEPEOMETPHUHU U
NIEpBBIC CIEACTBUS U3 HUX.
CriocoObl 3a1aHus IPSIMBIX U
IJIOCKOCTEN B MIPOCTPAHCTBE.
O0603HavYeHHS TIPSIMBIX U
IJIOCKOCTEN

10

N3o0paxenne ceaeHMit
MUpaMUIbl, Ky0a M MPU3MBI,
KOTOPBIC MPOXOJIAT Yepe3 uX
péopa. M3obpaxeHue




[IEpECEUEHHUs] OJTYUEHHBIX
mIockocTen. PackpammBanue
MTOCTPOECHHBIX CEUEHUMN
Pa3HBIMM IIBETAMHU

11

N3o0paxenue ceueHuit
UpaMU/Ibl, Kyba ¥ IPU3MBI,
KOTOpBIE MPOXOJAT YEPE3 UX
pé6pa. N3zo00pakeHue
NepeECEUYEHUs MOTYyUYECHHBIX
II0cKocTen. PackpamBanue
MTOCTPOCHHBIX CEYEHU I
pPa3HbIMU I[BETaMU

12

N3o0paxenue ceueHmit
MUpaMHIbl, KyOa U MPU3MBI,
KOTOpBIE MPOXOJAT YEPE3 UX
pé6pa. N3o0pakeHue
NepeCceyYeHUs MOTYyYECHHBIX
II0cKocTen. PackpamBanue
MTOCTPOCHHBIX CEUEHUM
Pa3HbIMHU LIBETAMU

13

N3o0paxeHnne ceaeHUit
MUpaMUIbl, KyOa M MPU3MBI,
KOTOPBIC MPOXOJIAT Yepe3 uX
pé6pa. N3o00pakeHune
MEePECCUCHHS MOTyUECHHBIX




mIockocTen. PackpammBanue
MOCTPOEHHBIX CEYEHUM
Pa3HBIMU IIBETAMHU

14

Meton ciienoB g
ITOCTPOECHUS CEUYCHUU

15

Meron cnenoB aiis
MMOCTPOCHUS CEUYCHUM.
CBoiicTBa nepeceueHuit
IPSAMBIX U INIOCKOCTEN

16

Meron cnenoB aiis
MMOCTPOCHUS CEUYCHUM.
CgolicTBa nepeceyeHui
IPSAMBIX U INIOCKOCTEN

17

[TocTpoeHue ceuenuii B
nupamue, Kyoe mo Tpém
ToukaMm Ha péopax. Coznanue
BBIHOCHBIX YEPTEKEU U
3aIUCh IAaroB NOCTPOEHUS

18

[TocTpoenue ceuenuii B
nupamuie, Kyoe mo Tpém
ToukaMm Ha péopax. Coznmanue
BBIHOCHBIX YEPTEKEU U
3aIUCh IAroB MOCTPOEHUS

19

[TocTpoeHue ceuenuii B
nupamuie, Kyoe rno tpém




ToukaM Ha péopax. Coznanue
BBIHOCHBIX YEPTEKEU U
3aIMCh IAaroB MOCTPOEHHUS

20

[TocTpoeHue ceuenuii B
nupamuae, Kyoe no Tpém
ToukaMm Ha péopax. Coznanue
BBIHOCHBIX YEPTEXKEN U
3aMKCh 1IAr0B MOCTPOCHHUS

21

[ToBTOpEHME MIIIAHUMETPHH:
Teopema o
IPOITOPIIMOHATBHBIX
otpeskax. [Togobue
TPEYrOJbHUKOB

22

[ToBTOpEHNE MIIAHUMETPUH:
Teopema Menenasi. Pacuetsl
B CEUEHHUSIX Ha BBIHOCHBIX
yeprexax. Uctopus
pa3BUTHUSA IUNIAHUMETPHUH U
CTEPEOMETPHUU

23

KonTtponbhas pabota
" AKCUOMBI CTEPEOMETPHUH.
Ceuenus"

24

B3anmHoe pacnosioxxenue
MPSMBIX B IPOCTPAHCTRE.
CxpeluBaromniuecs mpsiMbie.




IIpy3Haky CKpemuBarOIIUXCs
npsameix. [lapamiensabie
IIPSIMBIE B IIPOCTPAHCTBE

25

Teopema 0 CylIEeCTBOBAaHUU U
€IMHCTBEHHOCTH IIPAMOU
MapaJUICIIbHOW TaHHOU
IIPSMOM, IPOXOIAILEHN Yepes
TOYKY MPOCTPAHCTBA U HE
JIe)KalIed Ha TAHHOW HPSIMOM.
JlemMma o mepeceueHnmn
napajuieJIbHbIX NPSIMBIX
IIJIOCKOCTBIO

26

[TapamienbHOCTH TpEX
npsaMbIX. Teopema o TpEx
napajuieNIbHbIX IPSIMBbIX.
Teopema o
CKPEIIMBAIOLIUXCS MPAMBIX

27

[TapannensHOE
npoekTupoBanue. OCHOBHBIE
CBOMCTBA MapaJuIeIIbBHOTO
IPOECKTUPOBAHUS.
N306paxkenne pa3HbIX QUTyp
B [MAPAJUICIIBHON TPOECKIINHU

28

LlenTpanbHas MpoOEKIHUSI.
¥Yron ¢ coHanpaBIeHHBIMA




CTOPOHAMU. YTOJI MEXIY
IPSIMBIMU

29

3aga4yy Ha T0Ka3aTeIbCTBO U
HCCJIEIOBaHNE, CBA3aHHBIC C
PacCIIOIOKEHUEM TIPSIMBIX B
IPOCTPAHCTBE

30

[ToHsATHA: TApaTUIENBHOCTD
IIPSIMOU U IIJIOCKOCTH B
npocrtpaHctse. [IpusHak
NapaJUIEIbHOCTH IIPSIMOU U
mockocTu. CBoicTBa
[apaJuIeIbHOCTHU MIPSMOU U
IIJIOCKOCTH

31

I'eomerpuueckue 3a1aun Ha
BBIYHCIICHHUE U
JIOKa3aTEeIbCTBO, CBSI3aHHBIC
C MapaAJJIETbHOCTHIO MPSIMBIX
U TIOCKOCTEH B
MIPOCTPAHCTBE

32

[TocTpoenue ceuenus,
IPOXOIAIIETO Yepe3 JaHHYIO
MPSIMYIO Ha YepTexe U
MapajuieIbHOrO IPYyroin
npsAmMoil. Pacu€r oTHOLIEHU I

33

[TapannenbHas npoekuus,




MPUMEHEHUE AJI IOCTPOCHUS
ceueHui kyba u

napasenenunena. CBolcTBa
napajulesienumnea u Tpu3Msl

34

[TapannenbHbIE THIOCKOCTH.
IIpr3Haky nmapajuieIbHOCTH
JBYX IIJIOCKOCTEHN

35

Teopema 0 mapamieabHOCTH
1 €JUHCTBEHHOCTH
IJIOCKOCTH, TPOXOASIIEH
yepes3 TOUKY, He
MIPUHAJICIKAIYIO TaHHOU
IUIOCKOCTH M CJIECACTBUS U3
HEE

36

CgolicTBa napayieabHbIX
IJTIOCKOCTEM: O
napasieIbHOCTH HIPSIMBIX
nepeceveHus npu
NEPECEYEHUU JBYX
NapaJuIeIbHbIX IIIIOCKOCTEN
TpeThEN

37

CaoiicTBa napasmienbHbIX
IJIOCKOCTEMN: 00 OTpe3Kax
MapasuieNIbHbIX TPSIMBbIX,
3aKJIFOYEHHBIX MEXKIY




NapajlIeIbHBIMU
IJIOCKOCTSIMU; O
IIEpECEUYCHUN NIPSAMON C
JIBYMsI IIapajuICIIbHBIMU
IIJIOCKOCTSIMHU

38

IToBTOpEHUE: TEOpEMA
[Mudaropa Ha miockocTH

39

[loBTOpEHUE: TPUTOHOMETPUS
IPSAMOYTOJIBHOTO
TPEYroJbHUKA

40

CaolicTBa Ky0a u
OPSMOYTOJIEHOTO
napasuiejenunena

41

Brruncnenue 1iMH OTpe3KOB
B KyO€ U MPSAMOYTOJIbHOM
napasiesienuIe e

42

[lepneHAUKYISAPHOCTH
MPSAMOMN U TIIIOCKOCTH.
[IpusHax
NEPICHAUKYISIPHOCTH
IPSMOU U TIIIOCKOCTH

43

[leprieHAMKYISIPHOCTH
MPSAMOM U TTIOCKOCTH.
[Tpu3nax

NEePIEHAUKYIJISIPHOCTH




IIPAMOM U IIJIOCKOCTHU

44

Teopema 0 CylIeCTBOBAaHUU U
€AMHCTBEHHOCTH IIPSIMOW,
IIPOXOIAIIECH Yepe3 TOUKY
IIPOCTPAHCTBA U
NEPIICHAUKYIISIPHON K
IIJIOCKOCTH

45

ImockocT u
NEPIECHANKYISIPHbIC UM
NpsiMbl€ B MHOTOI'PaHHUKAX

46

Il1ockocT 1
NEPIECHANKYISIPHBIC UM
NpsiMbI€ B MHOTOI'PaHHUKAX

47

[lepnenaukynsp u
HakJIoHHad. [locTpoenune
NEPHEHIUKYJISIpa U3 TOYKHU Ha
IPSIMYIO

48

[Tepnenaukyisip u
HakJoHHas. [loctpoenue
NEPICHAUKYJIISIPA U3 TOYKHU Ha
IPSAMYIO

49

Teopema o Tpéx
MePHeHANKYIApax (MpsMas u
oOpaTHas)




50

Teopema 0 TpéEX
NepreHuKysapax (mpsmas u
oOpatHasi)

o1

Yron mexny
CKPEIIMBAIOIIUMUCS
PSIMBIMU

52

[Tonck nepneHInKyIApHbIX
MPSAMBIX C TIOMOIIIBIO
MEPIEHIUKYIIIPHBIX
IIOCKOCTEH

53

OpTtoronansHoe
IPOEKTUPOBAHNE

54

[TocTpoenue ceuenuii kyoa,
PU3MBI, IPABHIIBHOM
NUPaMUJIbI C TOMOIIBIO
OPTOTOHAJIBHOM MPOCKIINU

55

ITocTpoenue ceuenuii kyoa,
MIPU3MBbI, TPABUIIBHOMN
MAPAMUIBI C TOMOUIBIO
OPTOTOHAJIBHOM MPOCKIINU

56

CummMmeTpusi B IPOCTPAHCTBE
OTHOCHUTEJIBHO MIIOCKOCTH.
[ImockocTu cumMmeTpuil B
MHOTOTPaHHUKAaX




57

ITpusHax
NEPIEHAUKYIIAPHOCTH
IIPSAMOW U IIJIOCKOCTH KaK
CJIEACTBUE CUMMETPUHU

58

IIpaBunbHbIE
MHOrorpaHHuku. Pacuér
PaCCTOSHUN OT TOYKH 10
IIJIOCKOCTH

59

[IpaBunbHbIE
MHOrorpaHHuku. Pacuér
PaCCTOSHUM OT TOYKH J10
IJIOCKOCTH

60

CniocoObl OMmyCTUTH
NEPIEHIUKYIISPBI:

CUMMCTpHUA, CABUT TOYKHU I10

MApAUICIIBHON TPAMOM

61

Casur 1o HenapauieJIbHOM
PAMOM, U3MEHEHUE
pacCTOSHUI

62

KonTtponbshas pabota
"B3anMHOE pacroiaoxkeHue
MPSAMBIX U INIOCKOCTEN B
npocTpancTae"

63

[ToBTOpEHME: Yroa MexIy
NPSMBIMU HA TJIOCKOCTH,




TPUTOHOMETPUS B
MIPOU3BOJIBHOM
TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

64

IToBTOpEHUE: YrOoa MEXIy
CKPEILLIMBAOLIUMUCS
IIPSIMBIMU B IIPOCTPAHCTBE

65

['eomeTpuueckre METOABI
BBIYMCIICHUS YTJIa MEXY
NpSIMBIMU B MHOTOTPaHHHUKAX

66

JIByrpansbiid yroj. CBOMCTBO
JIMHEWHBIX YTJIOB
IBYTPAHHOTO yria

67

[TepieHAUKYJISIpHBIC
tockoctu. CBoiicTBa
B3aMMHO MEPIEHIUKYIISPHBIX
IUIOCKOCTEH

68

[Tpu3nak
NEePHEHIUKYISPHOCTH
IJIOCKOCTEW; Teopema o
IIPSIMOU MIEPECECUCHUS JBYX
ITIOCKOCTEMN
MEePIEHIUKYISAPHBIX TPEThEH
IJTIOCKOCTH

69

[IpssmoyronpHbIN




napasuiesienunen; Kyo;
U3MEpPEHUs, CBOMCTBA
IPSIMOYTOJIBHOTO
napa’suiesenuneaa

70

Teopema 0 quaronanu
IPSIMOYTOJIBHOTO
napajuieJIeuIne1a u
CJEICTBUE U3 HEE

71

CrepeoMeTpuyeckue u
NPUKJIAIHbIE 3a]1a4H,
CBSI3aHHBIEC CO B3aMMHBIM
PacroI0kKEeHUEM MPSIMBIX U
IUIOCKOCTH

72

[ToBTOpEHME:
CKpEIIMBAOLINECS TPSIMBIE,
napajuiesIbHbIE TIJIOCKOCTHU B
CTaHJAPTHBIX
MHOT'OTpaHHUKaX

73

[Tapa nmapamienbHbIX
IIOCKOCTEH Ha
CKPEMIHUBAIOIINXCS MPSAMBIX,
PACCTOSIHUE MEXKITY
CKPEIHUBAIOITUMHUCS
MNPSIMBIMHU B ITPOCTHIX
CUTYaIUSIX




74

Paccrosinue oT TOUKHU 10
IJIOCKOCTH, PACCTOSIHUE OT
IIPSAAMOM 10 INIOCKOCTHU

75

Breruncnenue paccTossHAM
MEKy CKPELIUBAIOIIUMUCS
IIPSIMBIMU C IIOMOILBIO
NIEPIICHAUKYIISIPHOU
IJIOCKOCTH

76

TpéxrpanHslil yro,
HEpaBEHCTBA JIs
TPEXTPAHHBIX YTJIOB.
Teopema ITudaropa,
TEOPEMBI KOCUHYCOB U
CHUHYCOB ISl TPEXTPAHHOTO

yria

7

DnemMeHTHI cepuuecKon
T€OMETPHUU: T€OIe3UUECKHE
JMHUM Ha 3eMJie

78

Kontponbshas pabota "Yrisi
U paccTostHus"

79

CucremaTu3anus 3HaHUU
"MHOrorpaHHUK U €ro
3IEMEHTHI"

80

[Inpamua. Buael nupamu.
[IpaBwibHas nupamuaa




ITpusma. Ilpsamas u

81 HAKJIOHHAs! IPU3MBI.
IIpaBunbHas nmpusma
IIpsamoit napannenenunes,

82 MPSIMOYTOJIbHBIN
napasuiesienumneni, Kyo

g3 Brinmykiibie MHOTOIpaHHHKH.
Teopema Diinepa
Brinykiibie MHOTOTpaHHHKH.
Teopema Diinepa.

84 [IpaBuiibHBIE U
MOJTYTPaBUIIbHbBIE
MHOTOTPaHHUKH

g5 KonTtponbshas pabora
"MHororpaHHuKQ"

86 [TonsiTne BekTOpa HA
IUIOCKOCTH ¥ B IPOCTPAHCTBE

87 CyMMa BEKTOpPOB

88 Pa3zHOCTBH BEKTOPOB

89 [IpaBuiio napamienenuneaa

90 YMHOKEHNE BEKTOpPA HA
YHUCIIO

91 Paznoxxenue BekTopa no

0a3ucy TpEX BEKTOPOB, HE




JISKAIUX B OJTHOU

IUIOCKOCTH
92 CkansipHoe npou3BeieHUE
93 Brruncnenue yrina Mexny
BEKTOpPaMH B MPOCTPAHCTBE
94 [Ipocrenmme 3anauu c
BEKTOpaMHU
95 [Ipocrenmme 3anauu c
BEKTOpaMHu
96 [Ipocrenmme 3anauu c
BEKTOpaMHu
97 [Ipocrenmme 3anauu c
BEKTOpaMHU
08 O0o001IeHNE U
cUCTeMaTHu3alys 3HaHUU
99 O060011eHNE U
cUCTeMaTHu3alys 3HaHUU
Hrorosast KOHTpOJIbHAS
100
pabora
Hrorosast KOHTpOJIbHAS
101
pabora
102 O06o6mieHne u

cucTeMaTHh3alusa 3HaHUH




OBLIIEE KOJIMHECTBO YACOB

102
I10 ITPOI'PAMME




11 KVIACC

Ne
n/n

Tema ypoka

Kosun4ecTBO 4acoB

KouTpoJibHBIC
Bcero P
padoThI

IIpakTHyeckue
padoThI

Jlara
H3yYeHMsI

JIEKTPOHHBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

IToBTOpEHUE TEMBI
"KoopauHaTel BEKTOpa Ha
IJIOCKOCTH U B
npoctpaHcTse"

[ToBTOpEHUE TEMBI
"CkaJIsIpHOE TTPOU3BEICHUE
BEKTOPOB"

[ToBTOpEHUE TEMBI
"Brruncienue yria Mexay
BEKTOpaMHM B IPOCTPAHCTBE'

'

[ToBTOpEHME TEMBI
"VpaBHeHHE IPSIMOA,
MPOXOMSAIIEH Yepe3 IBe
TOYKHU"

YpaBHEHHE TIIIOCKOCTH,
HOpMaJb, YPaBHCHHUE
IUIOCKOCTH B OTPE3Kax

YpaBHEHHE TIIIOCKOCTH,
HOpMaJb, YPaBHCHHUE




IIJIOCKOCTHU B OTPE3KaAX

BextopHoe npousseneHue

JIuHeliHbIe HEPABEHCTBA,
JIMHEWHOE
IIPOrPaMMHUPOBAHUE

JIuHeliHbIe HEPABEHCTBA,
JUHENHOE
IIPOrPaMMHUPOBAHUE

10

AHQJIUTUYECKHE METOBI
pacuéra yria Mexay
NpsSIMbIMU B
MHOTOI'paHHUKAX

11

AHaTUTHYECKUE METOIBI
pacuéra yriia Mexmy
TUIOCKOCTSIMU B
MHOTOTPaHHUKaX

12

dopMmyJia pacCTOSIHUS OT
TOYKH JI0 TUWIOCKOCTH B
KOOpAMHATAX

13

Haxoxnenue paccrossHuii ot

TOYKH JIO TUIOCKOCTH B KyOe

14

Haxoxnenue paccrossHuii ot

TOYKH J10 TUIOCKOCTH B
MPaBUJIBHOW NMUPAMU/IE




15

KonTtponbsHas padora
"AHanuTH4YecKas
reomeTpus’"

16

CedeHnst MHOTOTPaHHUKOB:
CTaHJApPTHBIC
MHOT'OTPaHHUKHU

17

CedeHnst MHOTOTPaHHUKOB:
METO]I CJIEJOB

18

CedeHuns MHOTOTPAaHHUKOB:
CTaHJIAPTHBIC TIIOCKOCTH,
NepEeCEeUCHUs MPSIMBIX U
IUIOCKOCTEH

19

HapannenLHme IIPpsAMBIC 1
IINIOCKOCTHU: ITapPaAJIJICIIBHBIC
CCUCHMUA

20

[TapannenbHble IpsIMBIE U
IUIOCKOCTHU: PACYET
OTHOIICHUI

21

[TapannenbHble IpsIMBIE U
IJIOCKOCTH: YTJIBI MEXKIY
CKPEIIMBAOIIUMUCS
MPSIMBIMH

22

[leprienAUKyIISIpHBIE TPSMBIE
Y IUIOCKOCTH: CTAHJAapPTHBIE




Iaphl NEePIEHAUKYIISAPHBIX
IJIOCKOCTEN U MPSMBIX,
CUMMETPUHU
MHOT'OI'PaHHUKOB

23

[lepneHauKyIISIpHBIE IPSIMBIE
U IUIOCKOCTH: TEOPEMA O
TpeX MEPIEHANKYISIPAX

24

[lepneHauKyIsIpHBIE TPSIMBbIE
Y TJIOCKOCTH: BBIYMCIIEHUS
JUTMH B MHOTOTPaHHUKAaX

25

[ToBTOpEHME: IOIAAH
MHOTOYTOJIbHHKOB,
dbopMyITBI 1T TUIOIAEH,
cooOpakeHus mo100us

26

[ToBTOpEHME: IIOMIA TN
MHOTOYTOJIbHHKOB,
dbopMyIIBI 11 TUIOIAACH,
cooOpakeHus o100us

27

[ToBTOpEeHue: miomanu
MHOTOYTOJIbHHKOB,
dbopMyITBI IS TUTIOIIACH,
cooOpakeHHs ToI00us

28

[momaau ceuennit
MHOTOTPAHHUKOB: TTIOIIAIN
MMOBEPXHOCTEM, pa3pe3aHusi




Ha 4acTH, COOOpaKeHUs
moxoous

29

[Tnomanu ceuenun
MHOT'OTPaHHUKOB: TUIOIIAIN
IIOBEPXHOCTEM, pa3pe3aHus
Ha 4acTH, COOOpaKEHUS
000U

30

KonTtponbshas pabora
"TloBTOpEHUE:
MHOTOTPAaHHUKH, CEUCHUS
MHOT'OTPaHHUKOB"

31

O0bBéM Temma. O0bpeM
IPSIMOYTOJILHOTO
napaJiieieIuIe 1a

32

3amaun 00 yIBOCHHUH Ky0a, 0
KBaaparype Kyba; o
TPHUCEKIUH yTjia

33

CrepeoMeTpruyeCKHUe 3a/1a4H,
CBSI3aHHBIE ¢ 00OBEMOM
PSAMOYTOJIBLHOTO
napajuielIeIuIe/1a

34

[Ipukiagueie 3a1a4m,
CBSI3aHHBIC C BHIYHMCIICHUEM
00BEMa MPSIMOYTOITLHOTO
napaiesienuie1a




35

O0BEM NpAMON TPU3MBI

36

CrepeomeTpruyecKkue 3a1auu,
CBSI3aHHBIE C BHIYMCIICHUEM
00BEMOB MIPSIMOI MPU3MBI

37

[Ipuknagueie 3a1aumn,
CBsI3aHHBIE C 00BEMOM
IPSAMOU IPU3MBI

38

Brrunciaenue 00EMOB TeJI C
TIOMOIIBIO OTPEICIEHHOTO
uHTerpana. OobéM
HAKJIOHHOW MPU3MBI

39

Brraucnenne o0bEMOB Tel C
TIOMOIIIBIO OTIPEIETIEHHOTO
uHTerpana. O6béM
UPaMUIBI

40

dopmyna 06bpEMa
nupamuabl. OTHOIIEHHE
00bEMOB TTUPAMUJ] C OOIIUM
yTJI0M

41

dopmyna 06bEMa
nupamMuibl. OTHOIIEHUE
00BbEMOB TTUPAMUJ] C OOIIIHM
yTI0M

42

CtepeomeTpruuecKue 3aj1auu,




CBsI3aHHBIE C 00BEMAMHU
HaKJIOHHOM IPU3MBI

43

CrepeomeTpruuecKkue 3a1auu,
CBSI3aHHBIE C 00BEMaMHU
UpaMU/IbI

44

[TpuknagHbIe 32129 1O
teme "OOBEMEBI TEN",
CBsI3aHHBIE C 00BEMOM
HAKJIOHHOW MPU3MBI

45

[TpuknagHbIe 321249 O
teme "OOBEMEBI TEN",
CBSI3aHHBIE C 00BEMOM
TUPAMMTBI

46

[Tpumenenue 00BEMOB.
Brruucnenne paccTostHus 10
TUIOCKOCTH

47

KontponbsHas pabota
"O06BEM MHOTOTpAaHHUKA"

48

Hunmuaapuyeckas
MTOBEPXHOCTH, 00pa3yIOIIHe
HWIMHIPHAYECKON
MOBEPXHOCTH

49

Humuaap. Ipsamoi kpyroBoit
nwHap. [Domans




MMOBCPXHOCTHU THUIIMHAPA

50

Konnueckas moBepXHOCTb,
o0OpazyroIue KOHUYECKOM
noBepxHocTH. Konyc

o1

CeueHune KoHyca
IUIOCKOCTBIO, NapaljIesIbHOM
IUIOCKOCTU OCHOBAHMS

52

VY ceu€HHBIN KOHYC.
N306pakeHre KOHYCOB U
yCEUEHHBIX KOHYCOB

53

[Imoutags 6OKOBOI
TIOBEPXHOCTH M TTOJTHOU
MIOBEPXHOCTH KOHYCa

o4

[Tmouags GOKOBOI
ITOBEPXHOCTH U MOJIHOMN
MOBEPXHOCTH KOHYyCa

55

CrepeoMeTpruyecKue 3a1auu
Ha JJOKa3aTeNIbCTBO U
BBIYMCIICHUE, IOCTPOEHUEM
CEUCHMM UJIMH]Ipa, KOHyCa

56

CrepeomeTpruuecKue 3a1auu
Ha JI0Ka3aTeIbCTBO U
BBIYHCIIEHUE, TOCTPOCHUEM
CEUCHMM UUJIMH]Ipa, KOHYyCa




S7

[Ipuknaguele 3a1aum,
CBSI3aHHBIE C LIWJIMHIPOM

58

[Ipuknagueie 3amaumn,
CBSI3aHHBIE C LIWJIMHIPOM

59

Cdepa u map

60

Ilepeceuenue cepsl u mapa
¢ mockocTeio. Kacanue
mapa 1 cepsl MIO0CKOCTBIO.
Bun u uzo6paxkenue mapa

61

[lepeceuenue cepsl u mapa
¢ TiockocThio. Kacanue
mapa u cepsl IIOCKOCTHIO.
Bun u uzobpaxkenue mapa

62

VYpaBHeHue chepsol.
[Tnomank cdhepsl u e€ yacrei

63

CummeTpus cepsl u mapa

64

CrepeomeTpruuecKue 3a1aun
Ha JI0Ka3aTeIbCTBO U
BBIYMCIICHUE, CBSI3aHHBIE CO
cdepoii u mapom,
ITOCTPOCHUEM HX CEYEHHI
IJTIOCKOCTBIO

65

CtepeomeTpruuecKue 3aj1auu
Ha JI0Ka3aTeIbCTBO U




BBIUMCIICEHUE, CBA3aHHBIE CO
chepoit u mapom,
IIOCTPOCHUEM UX CEYEHUI
IIJIOCKOCTBIO

66

[Ipuknagueie 3a1aun,
CBsI3aHHBIE CcO cdepoil u
1apoMm

67

[ToBTOpEHUE: OKPYKHOCTH
Ha IJIOCKOCTH, BEIYMCIICHUS
B OKPY>KHOCTH, CTaHJAapTHBIC
moao0us

68

Paznuunbie KOM6I/IHaI_II/II/I TCJI
BpalllICHUA U
MHOT'OT'PaHHHUKOB

69

3amaun o teme "Tena u
MOBEPXHOCTH BpalieHus"

70

3agauu o teme "Tema n
MOBEPXHOCTH BpalieHus"

71

Kontponsnas pabora "Tena
Y TIOBEPXHOCTH BpalieHus"

72

O6bém mumuHapa. Teopema
00 00bEéMe mpsSMOTO
WTHHIPA

73

Brraucinenue 00bEMOB TEI C




TIOMOIIBIO OIPENEIEHHOTO
uHTerpana. OobpéM KoHyca

74

[Tmomagm OOKOBOI M TTOJTHOU
MIOBEPXHOCTH KOHYCa

75

CrepeomeTpruyecKkue 3a1auu,
CBSI3aHHBIE C BHIYUCIICHUEM
00BEMOB IMIIMH]IPA, KOHYCA

76

[Tpuknaguble 3a1a4u 11O
teMme "OO0BEMBI U IIIOMIAIN
NOBEpPXHOCTEMN TEN"

7

OO0BEM 111apa U MapoBOTro
cexropa. Teopema 00
o00BéMe mapa. [Tomans
cdepnl. CTepeoMeTpHUSCKHE
3aJ1a4M, CBSI3aHHBIE C
BBIYHCIIEHHEM 00BEMOB
1rapa, IapoBOro CerMeHTa
IIApOBOT'0 CEKTOpa

78

[Ipuknansble 3a1a4u 110
teme "OOBEMEBI TEN",
CBsI3aHHBIE C 00BEMOM IIapa
U TJI0IAIbIO C(ephI.
COOTHOIIICHUST MEXIY
TJIOMIASIMU TTIOBEPXHOCTEH U
00BEMaMu MOAOOHBIX TEI




79

[TogoOHnble Tena B
npocrpaHcTee. M3menenne
o0béMa npu Mo 1001 u.
CrepeomeTpruyecKkue 3a1a4u,
CBSI3aHHBIE C BHIYUCIICHUEM
00BEMOB TeJI U IUIoIaaei
IIOBEPXHOCTEN

80

KonTtponbshas pabora
"Tlnomaau NOBEPXHOCTU U
00BEMBI KpYTJIbIX TEn"

81

JIBUKEHUS TIPOCTPAHCTBA.
OTtoOpakenus. J|BrxeHus u
paBeHCTBO duryp. Obme
CBOMCTBA ABMKEHUH

82

Bunabe!r nBukeHuin:
MapaJUICIbHBIN IEPEHOC,
LUEHTpalbHasi CHMMETPHUS,
3epKajbHas CHMMETPHUS,
IIOBOPOT BOKPYT MPSIMOM

83

[IpeobpazoBanus mo100usI.
[Ipsimast u cepa Ditnepa

84

['eomeTpuueckue 3a7auu Ha
MIPYMEHEHHE ABUKCHUS

85

KonrtponsHnas pabota
"BekTopsl B mpocTpaHcTBe"




86

O6o0waroliee NOBTOPEHUE
11 nonsiTHiA U METOOB
Kypca reomeTpun 10-11
KJIACCOB, CUCTeMaTH3alus
3HaHui: "[lapamienbHOCTh
OPSIMBIX U TJIOCKOCTEHN B
npoctpaHcTse"

87

O6o0marolee NOBTOPEHUE
11 mousTHii 1 METOIOB
Kypca reomeTpun 10-11
KJIACCOB, CUCTeMaTH3aIus
3HaHuM: "BekTopsl B
npocTtpaHcTBe"

88

O6o0aroree MOBTOPEHUE
11 mousaTHii 1 METOIOB
Kypca reometpun 10-11
KJIAaCCOB, CUCTEMaTH3alIH
3HaHU: "BeKTopsl B
npoctpaHncTse"

89

Oo6o0marolee MOBTOPEHUE
11 nouATHii 1 METOZIOB
Kypca reometpun 10-11
KJIaCCOB, CUCTEMaTU3alus
3HaHui: "O0beM
MHOTOrpaHHuKa"




90

O6o0waroliee NOBTOPEHUE
11 monATHII 1 METOIOB
Kypca reomeTpun 10-11
KJIACCOB, CUCTeMaTH3alus
3HaHuil: "O0beM
MHOTOrpaHHuka'

91

O6o0marolee NOBTOPEHUE
11 mousTHII 1 METOIOB
Kypca reomeTpun 10-11
KJIACCOB, CHCTeMaTH3aIUs
sHaHuil: "[1nomann
MOBEPXHOCTH M O0BEMBI
KpyIJibIX Ten"

92

O6o0aroree MOBTOPEHUE
11 mousaTHii 1 METOIOB
Kypca reometpun 10-11
KJIAaCCOB, CUCTEMaTH3alIH
sgauui: "[lomaau
TOBEPXHOCTH B O0BEMBI
KpyTJibIx Ten"

93

Hrorosast KOHTpOJIbHAS
pabora

94

Hrorosast KOHTpOJIbHAS
pabora

95

IToBTOpeHue, 06001ICHNE U




CUCTEMaTHU3aUs 3HAHUU

96

Hcropus pazButus
CTEPEOMETPHUH KaK HAYKU U
€€ poJib B pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX
Y KOMITbIOTEPHBIX
TEXHOJIOTU U

97

Uctopust pazsutus
CTEPEOMETPUH KaK HAYKU U
€€ poJIb B Pa3BUTUH
COBPEMEHHBIX WHKEHEPHBIX
Y KOMITBFOTEPHBIX
TEXHOJIOTUM

98

Ucrtopust pazsutus
CTEPEOMETPHUM KAK HAYKU U
€€ poJib B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX
Y KOMIIBIOTEPHBIX
TE€XHOJIOTUH

99

Ucrtopus pazsutus
CTEPEOMETPHUU KAK HAYKU U
€€ poJIb B Pa3BUTUHU
COBPEMEHHBIX NHKEHEPHBIX
Y KOMITBIOTEPHBIX
TE€XHOJIOTUH




100

Hcropus pazButus
CTEPEOMETPHUM KaK HAYKU U
€€ poJib B pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX
Y KOMITbIOTEPHBIX
TEXHOJIOTUH

101

Hctopus pazsutus
CTEpEOMETPUM KaK HAYKHU U
€€ poJIb B Pa3BUTUH
COBPEMEHHBIX MHKECHEPHBIX
Y KOMITBFOTEPHBIX
TEXHOJIOTHUH

102

Uctopust pazButus
CTEPEOMETPUH KaK HAYKU U
€€ poJib B pa3BUTHHU
COBPEMEHHBIX WHXKEHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJIOTUM

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

102







YUEBHO-METOJUUYECKOE OBECITIEYEHUE OBPA3OBATEJILHOI'O
[TIPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJI1 YHEHUKA

MaremaTuka: anredpa 1 Hayajla MAaTeMaTUYECKOTO aHAIN3a, TEOMETPHSL.
I'eometpus, 10-11 knaccwl/ [loropenos A.B., AkiinonepHoe o011ecTBO
«3narenscrBo «lIpocsemenue»

HUDPOBBLIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NUHTEPHET

1. www. edu - "Poccuiickoe oOpa3oBanue" denepalibHbIH MTOPTAL.
2. www.school.edu - "Poccuiickuii 00111e00pa3oBaTeNbHbII mopTan'.

3. www.school-collection.edu.ru/ Enunas kosnexiust nupoBbix
00pa3oBaTeNbHBIX PECYPCOB

4. www.mathvaz.ru - doCbke MIKOJIBHOTO YUUTEIsE MaTeMaTHKH JJokyMeHTanus,
pabouue MaTepuabl Jsl yYUTENs MaTEMATUKA

5. www.it-n.ru"Cetb TBOpUECKHX yuuTeiIen"

6. www.festival. 1september.ru ®ecruBans negarornyeckux uae
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