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HOACHUTEJIBHAS 3AIINCKA

I'eometpust siBisieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOmero o0pa3zoBaHusl, TaK Kak 00€CIeYMBAET BO3MOKHOCTh U3yUY€HUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB TyMAaHHUTAPHOI'O LIMKJIA.
[lockonbKy  JIOTMYECKOE  MblIUIeHUEe,  (opMHpyeMoe  MNpU  U3YYEHHUHU
oOy4YaromMUMHCS TMOHATHUHUHBIX OCHOB T'€OMETPUHU, IPHU J0KA3aTEeIbCTBE TEOPEM U
ITOCTPOCHHUH LIETOYKHU JIOTUYECKUX YTBEPKICHHUM MPU PELICHUH N€OMETPUUYECKUX
3aJa4, YMEHHME BBIABUIaTb U  OINpPOBEpPraTb T'MIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl TIPU PELICHUM 33Ja4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
bu3nUecKux 3aaad.

Llens ocBoeHust mporpaMmel yueOHOro kypcea «I'eomeTpus» Ha yriyO0inEHHOM
YpPOBHE — pa3BUTHE WHIUBUIYAIbHBIX CIOCOOHOCTEH OOydYarommxcs MpH
U3YYCHUH T'€OMETPHUH, KaK COCTaBJISIOLIEH MpeaMeTHoN obnactu «MaTtemaTuka u
uHpopMaTuka»  4yepe3  0oOecredyeHHe  BO3MOXKHOCTH  NPUOOpETeHHS |
UCIIOJIb30BaHUs Oosee TiyOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBHM,
cnenupUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEITHOTO MPOQPECCHOHATBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MATEMATUKH.

[IpuopureTHpIMH 3aJauyaMu Kypca TE€OMETPUU Ha YIIIyOJIEHHOM YpPOBHE,
pacIIupsIIOIIMMU U YCUIUBAIOUIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIIOTCS:

pacIIMpeHne NMPEACTABICHUS O T€OMETPUH KaK 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 SBJICHUS OKPY>KAIOIIET0 MUpPA, 3HAHHUE IMOHATUHHOTIO arapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpuH;

(¢opmMupoBaHue  yMeHMs ~ BJaJ€Th  OCHOBHBIMH  MOHATHSMH O
IPOCTPAHCTBEHHBIX (UI'ypax M HMX OCHOBHBIMU CBOICTBAMM, 3HAHHUE TEOPEM,
GopMynT M yMEHHE HX NPUMEHSATh, YMEHHUS JOKa3blBaTh TEOPEMbl M HAXOAUTH
HECTAaHJIapPTHBIE CIIOCOOBI PEILICHUs 3a/1a4;

(GopMupoBaHUE YMEHHS paclo3HaBaTh HA YEPTEKax, MOJEISIX U B PEAIbHOM
MHpE MHOTOTPAHHMKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TI'€OMETPHUYECKHE
MOJENH;

(dopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCHOMATHYECKOTO IOCTPOCHHS
MaTeMaTHUYECKUX Teopuid, (GHopMHpOBaHHE MOHUMAHUS POIM AKCHOMATHKU IPH
MIPOBEJICHUU PACCYKICHUM;

(GopMupoBaHuE YMEHHUS BIAJETh METOAAMH JOKAa3aTeNbCTB M aJITOPUTMOB
pELIeHMs, YMEHHUSI WX HPUMEHSTh, MPOBOJAUTH JIOKa3aTEJIbHbIE PACCYKICHUS B
XOJI€ peUIeHUsl CTEPEOMETPUUECKUX 3a1a4 U 3a/1a4 C MPAKTUYECKUM COJIEPKAHUEM,
(opMHpOBaHME MPEACTABICHHS O HEOOXOJMMOCTHM  JOKAa3aTelbCTB  IMpHU



000CHOBaHMHM MaTEMaTHICCKUX YTBEPKIACHUN U POJIM AKCHOMATHKH B MPOBEIACHUT
JIEAYKTUBHBIX PACCYXKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
CIIOCOOHOCTEH O0YYarOIIMXCs, TIO3HABATEIILHOW aKTUBHOCTH, MCCIIETOBATEIIBCKIX
YMEHHH, KpUTHYHOCTH MBIIUICHUS, HHTEpECca K N3yUYECHUIO T€OMETPHH;

dbopmupoBaHue (HYHKIIMOHATBLHOW TPaAMOTHOCTH, PEIICBAHTHOW TI'€OMETPHUU:
YMCHHS PACIO3HABATh MPOSBICHUS TEOMETPUYCCKUX IIOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HEHHBIX CUTYalUSIX W MPU U3YYCHUH JIPYTUX
y4eOHBIX MPEAMETOB, TMPOSIBJICHUS  3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICITUPOBAHMS PEATBHBIX CHTYAllUl, WCCIICIOBAaHUS IOCTPOCHHBIX MOJIEICH,
WHTEPIIPETAIIUU TIOJYYCHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJICpXKATEIBHBIMH JUHUSAMH y4eOHOTO Kypca «I'eomeTpus» B
10-11 xmaccax sBusaroTCsa: «lIpsAsMble W IUIOCKOCTH B TIPOCTPAHCTBE,
«MHororpanHukn», «Tema  BpameHus», «BekTopbl W KOOpAWHATH B
POCTPAHCTBEY, «J[BMKCHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
NOHSTHSMU», PEICBAHTHBIMH T'€OMETPUU Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 xmaccax, OTHOCHUTCS KO BCEM COZCPKAaTEIbHBIM JUHUAM y4eOHOTO Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHHMM  pachpelessieTcss He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSIM, HO | 10 rogaMm oOyudenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil paboyeit
POrpaMMBbl, pPACTpPEENIEHHBIM O ToJaM OOY4YeHUSs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAILHBIM BOPOCaM O0yUYaroIIuecs
oOpamaJiucb  HEOJHOKPATHO. JTO  TMO3BOJIAET OPraHU30BaTh  OBJIAJICHHE
Tr€OMETPUUYECCKUMU MOHSATUSMU U HABBIKAMU MOCIIEIOBATENIBHO U MOCTYIATEIBHO, C
COOJII0/IEHNEM TPUHIIUIIA TIPEEMCTBEHHOCTH, & HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPECTaBICHUN 00Yy4alOUIUXCsl, PACIIUPSSL U YIIIyOIss
e€, o0pa3ys MpOYHBIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISCT:

co3gath ychmoBus nus  guddepeHnuanuu  00ydeHUs,  TOCTPOCHHS
WHIUBUIYATbHBIX ~ 00pa3oBaTEbHBIX MpOrpamMM, O0OecmeunuTh yriayOn€HHOe
M3y4YeHHE T€OMETPHH KaK COCTaBJISIONIEH yaeOHOTo mpenmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIONMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTUKH C
yaéToM BBIOOpa Oymymiel mpodeccuu, obecrednBas MPEEMCTBEHHOCTbh MEXIY
o01uM 1 IpoeccHoHaIbHBIM 00pa30BaHUEM.

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



COIAEPKXAHUE OBYYEHUA
10 KJIACC

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 IMPOCTPAHCTBE: IepeceKarouuecs,
napajulesibHble M CKpelluBaomuecss mnpsiMble. [Ipu3Haku CKpeluBarOIIMXCs
npsiMbIX. [lapaniaenbHOCTh NPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE: MapaliebHbIe
psIMbIE€ B POCTPAHCTBE, MapPaLIEIbHOCTh TPEX MPSIMbBIX, NapaJUICIbHOCTD MPSIMOM
u 1iockoctu. [lapamnensHoe M UEHTpaIbHOE MPOEKTUPOBAaHME, H300paKeHHUe
¢uryp. OCHOBHBIE CBOWCTBa MapajuIeIbHOrO MpoeKTHpoBaHus. M3o0pakeHue
¢uryp B mapajuienbHON MPOEKIUHU. YTIIBI C COHAINPaBICHHBIMU CTOPOHAMHM, YTOJI
MEXIy MPSMBIMU B MpocTpaHcTBe. [lapanienbHOCTh MIOCKOCTEH: mapaieabHble
IUIOCKOCTH, CBOICTBa napayieIbHbIX IUIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (DUTypbl Ha IUJIOCKOCTH: TETpadlp, MapajuieNenunes,
HOCTPOEHUE CEUEHUII.

[leprieHAUKYJIAPHOCTD NPSIMON M IJIOCKOCTU: NEPIEHIUKYIISIPHBIE MIPSIMbIE B
IOPOCTPAHCTBE, MpsSIMbIE MapajljielibHble U MEPHEeHIUKYJIAPHbIE K IUIOCKOCTH,
NpU3HAK NEPHEHANKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, TeopeMa O MHpsMOil

NEPIEeHIUKYISPHOM MJIOCKOCTH. OproroHanapHOE POEKTHUPOBAHUE.
[lepnieHAUKYNIAp W HAKIOHHBIC: PACCTOSTHUE OT TOYKU JIO TUIOCKOCTH, PACCTOSTHUE
OT TpsIMOM 7O  TUIOCKOCTH,  MpoeKmus  (Qurypsl Ha  IJIOCKOCTb.

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

Yriael B NMPOCTPAHCTBE: YIrOJl MEXIY NPSMOW M IUIOCKOCTBIO, JABYIPAHHBIN
YTOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrua. TeopeMbl KOCUMHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHHuka. Ilpuszma: N-yrosbHas
mpu3Ma, psiMasi ¥ HaKJIOHHAs TIPU3MBbI, OOKOBasl M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOPSAMOYIOJbHBIM — MapajulelIeNUIIel W €ro  CBOWCTBA.
Kparuaiimue mnyTd Ha TOBEPXHOCTH MHOTOrpaHHuka. Teopema OJiinepa.
IIpoctpanctBennass teopema Iludaropa. Ilupammpma: n-yronapHas mnupamMuja,
npaBUiibHasT W yceu€HHas nupamuibl. CBoiicTBa péOep U OOKOBBIX TpaHel
MPaBWIBHOM nupaMuibl. [IpaBUIbHBIE MHOTOTPAaHHUKM: NMPABWJIBHAS NOpU3Ma U



[IpaBWIbHAs MHWpPaMUIA, [paBWJIbHAsA TPEYroJibHAs IHUpaMUIAa W IPaBUIbHBIN
TeTpa’ap, KyO. IlpeacrtaBieHue O MNpaBWIBHBIX MHOTOIPAaHHUKAaX: OKTajp,
JNOAEKadAp U UKOCAdIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TIOJHON MOBEPXHOCTH MPSMOW MPU3MBI,
IUIOAAh OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMON MPU3MBI.
[Inomaas OOKOBOM MMOBEPXHOCTH M MOBEPXHOCTU MPABWIBHOW MUPAMUIBI,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  IMPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenuneaa, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPHUSA NPAaBUIbLHOMU
IAPAMUIBI.

BeKTOopsI M1 KOOPpAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIC, COHAIIPABJIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
U BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXEHHE BEKTOpAa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IlonsaTHe KOMILTaHApHBIE BEKTOPBI. lIpH3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pasIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAHApHBIM  BekTOopaM. [IpsAMoyrosibHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOopa. CBA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJAMHATaMU TOYEK. YTOJN MexXay Bekropamu. CKalsspHOE NPOU3BEICHHE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[loHATHA: UWIMHAPUYECKAs IMOBEPXHOCTh, KOHUYECKAs IMOBEPXHOCTD,
chepuueckasi TMOBEPXHOCTb, oOOpasyloniue moBepxHocTed. Tenma BpamieHus:
MWINHAP, KOHYC, YCEYE€HHBIA KOHYC, cdepa, map. BzaummHoe pacmonoxeHue
cheppl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpalleHusl Ha TIockocTu. Pa3BépTka nunuHapa u KoHyca. Cummetpus chepsl u
mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSIMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoil 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 u cdepsl miockocTeio. [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 (uryp. IlpeoOpazoBanue mnogoOus, romoteTus. Pemenue 3agad Ha
IJIOCKOCTHU € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHue ceueHnit MHOTOTPaHHUKOB U TEJI BpaIlleHUs: CEUCHUS IMIHMHAPA
(mapayiyieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOoHyca (TMapasuliesibHbIC
OCHOBAaHUIO U TPOXOJSLIUE Yepe3 BEPIINHY), CEUSHHS 1Iapa, METOIbl MOCTPOEHUS
CEUYECHMI: METOJ CJIeIOB, METOJ] BHYTPEHHEIr0 MPOEKTHUPOBAHUS, METO/]] IMepeHoca
CEKYILEeH MIOCKOCTH.

BexTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopel B mpocTtpancTtBe. Omepanuu Haj BeKkTopaMu. BekTopHoe
yMHOXeHUE BEKTOpOB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopauHat B rpoctpaHcTBe. KoopauHatsl Bektopa. Paznoxxenue BekTopa
no 0Oa3ucy. KoopIMHATHO-BEKTOPHBIM METOJ MPHU PEIICHUH TEeOMETPUUYECKUX
3a/ay.

J{BHKeHUs] B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtobpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKEHWH. Buasl JBWXKEHUH: TapaulelbHBIA TEPEHOC,
[IEHTpajdbHas CUMMETPHS, 3€pKajbHAas CHUMMETpPUS, MOBOPOT BOKPYT MPSIMOIA.
[Ipeobpazosanus noxodus. [Ipsmas u chepa Ditnepa.



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

JIMUHOCTHBIE PE3YJIbTATHI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyYaIOIIEeTroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHIMCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxJaHCKoro oOiiecTBa (BbIOOPHI, OMNPOCHI U JPYroe), YMEHHE
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YecKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCHICKON TPAXKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCUMCKOW MaTeMaTHKH, IIEHHOCTHOE OTHOIICHHE K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHME JYXOBHBIX IIEHHOCTEH pOCCHUUCKOro Hapoza, chOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKh U JEATEIbHOCTBIO YYEHOIO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKJIIOYasl 3CTETUKY MaTeMaTH4YECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYUBOCTh
K MAaTEMaTUYECKUM acleKTaM Pa3jJuyHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

c(hOpMHPOBAHHOCTh YMEHHS TPHUMEHITh MaTeMaTH4YeCKWe 3HAHUS B
WHTEpEcax 3JI0pOBOTo 1 06€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3NUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATETbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peanu3oBbIBaTh COOCTBEHHBIE >KMU3HEHHBIC IUIAHBI,
FOTOBHOCTh M CIIOCOOHOCTP K  MaTeMaTHYeCKoMy  OOpa30BaHUIO U



CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAaTpaBJIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOPMUPOBAHHOCTb  AKOJIOTMYECKOW  KyJIbTYypbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapaKkTepa 3KOJIOrMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TMPUMEHEHHE MaTEMAaTHMUEeCKUX 3HAHWM MJig penieHus 3agady B 00JIacTH
OKpY’)Karolel cpenpl, MIAaHUPOBAHHE IIOCTYNMKOB W OLEHKH HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh 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
MaTeMaTHKd M MaTeMaTHYeCKOW KyJIbTYpOH Kak CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITb TPOCKTHYIO U HCCIEIOBATEIBCKYIO JIEATEIbHOCTD
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHATHHA, OTHONICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHUSA JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIUPOBATH U  MPeoOpa3OBBHIBATH  CYXKICHUS:
yYTBEPJUTEIbHBIE U OTPUIIATENbHBIC, €IMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSX, MpEJIaraTb 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), BEICTPAaUBaTh apPryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BbIOMpaTh cmoco0 pemieHuss y4eOHOM 3amadu  (CpaBHUBATH HECKOJBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh  Haubojee MOAXOMSAUUMUA € YYETOM
CaMOCTOSITEJIbHO BBIJCJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKAA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BOOPOCHI,  (PUKCHUpYIOIIME  MPOTHBOpEYHE,  MpoOJIeEMY,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MAaTeMaTHYeCKOro 00beKTa, SABJICHU, IpoLecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITETLHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPE3yjbTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IICHHI;

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

Pab6ora ¢ undgopmaumeii:

BBISBJIATH JAePUIUTH MHDOpPMAIMKU, TaHHBIX, HEOOXOAUMBIX NJIsi OTBETa Ha
BOMPOC U JIJIs PEIICHUS 3a]1a4H;

BbIOMpaTh MH(GOPMAIIMIO U3 UCTOYHUKOB PAa3IMYHbBIX TUIIOB, aHAIU3UPOBATH,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH MH(POPMALMIO PA3TUYHBIX BHUJIOB H
dbopm npencTaBICHU;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B pa3IMYHBIX (popmax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIHLHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeJAIMHA OOINCHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3pCHHUS B
YCTHBIX M THMCBMEHHBIX TEKCTaX, JlaBaTh IMOSCHEHHS IO XOAY pEelIeHUs 3aJauu,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3ybTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIIECTBY OOCYXIAaeMOW TEMHI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITIOUCK
pEIIeHUs, COTMOCTABISATh CBOM CYXKJICHHUS C CYXICHHSMH APYTHX YYaCTHHKOB
nyanora, oOHapyXMBaTh Pa3jWyMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPHUMEHTA, UCCICIOBaHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHHS € Yy4€TOM 3a]ad
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a/1aud, BEIOUPATh CIIOCOO PEIICHUs C
Y4ETOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEU, apryMEHTUPOBATh
1 KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OPMAIIIH.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JCHCTBUNA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BJIAJIETh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJISI TpoIlecca W pe3ysbTaTa PEIICHUS
MaTeMaTHYECKOM 3a7a4u;

NpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUM 3aJ1auH,
BHOCUTH KOPPEKTHUBHI B JIEATCILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

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

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U MCTOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBHIYaJTIbHOM
paboThl TMpU peHieHWH YYeOHBIX 3aJad, NPUHUMATh IIeJIb COBMECTHOMU
NeATeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0O COBMECTHON pPabOThHI, pacmpeacisiTh
BUIBl pabOT, JOroBapuBaThcsa, OOCYKIAaTb WpOLECC U pe3yjibTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYMIOBBIX GopMmax paboThl (0O0CYXaeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMb» W WHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOW JEWCTBUSA C JAPYTMMH 4YI€HaMU KOMaH[bl, OLICHUBATh
KayeCTBO CBOETO BKJa/Ja B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOyJaronuiics HayquTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUU TIPH
pEIIeHUH 337249 U MTPOBEICHUA MaTEeMAaTUYECKUX PACCYKICHUH;

e TMPUMEHATH AKCHOMBI CTEPEOMETPHUH M CICACTBUS U3 HUX MPU PEIICHUH
T€OMETPUIECKUX 3a/1a9;

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

e CBOOOJIHO OINEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIaMd 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,
nupamuia, NpsMOYTOJIbHBIN Napajiesenunen, Kyo);

e KiIacCU(PUIMPOBATH  MHOTOIPAaHHUKH,  BBIOMpass  OCHOBaHUA IS
KJ1IaccuuKaIuu;

e CBOOOJHO ONEpPUPOBATH TMOHATHSIMH, CBSI3aHHBIMH C  CE€YEHHEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

e BBINOJIHATD napajuieabHoe, LEHTPAJIbHOE u OpPTOTOHAIBHOE
POCKTUPOBAHUE (PUTYp HA IUIOCKOCTh, BBINOIHATH HM300pa)keHus Quryp
Ha TUIOCKOCTH;

e CTPOUTH CEUCHUS]I MHOTOTPAHHUKOB Pa3IMYHBIMU METOJIAMH, BBIOJIHATH
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOHIAJAM  TIOBEPXHOCTEM  MHOTOIPAaHHUKOB  (Mpu3Ma,
MUpPaMH/Ia), TEOMETPUUECKUX TeJl C IPUMEHEHUEM (HOpMYIT;

e CBOOOJIHO OMEpPUPOBATh MOHATUSIMU: CUMMETPUS B IPOCTPAHCTBE, LIEHTP,
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 pelaTrh 3aJauyd Ha JO0Ka3aTeJbCTBO MAaTEMAaTHUYECKHMX OTHOLICHWH H
HAXOXKJICHHE T€OMETPUYECKUX BEJIIMYMH, NPUMEHSAS W3BECTHBIE METOJIbI
IPU PELICHUH MAaTEMaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e TMPUMEHATH MPOCTEHIINE MPOTPAMMHBIE CpPEACTBA U  AJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI IPU PEUIEHUH CTEPEOMETPUUYECKUX 33/1a4;

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

e TMPUMEHATH TIOJYYEHHbIE 3HAHMS HAa T[PAKTUKE: CpPaBHUBATH W
aHAJM3UPOBATH PEAIbHbIE CUTyallud, MPUMEHATh W3yUYECHHbIC MOHSTUS B
npolecce IOHMCKa peHIeHHs MaTeMaTHYecKu ChOopMyIHPOBaHHOMN
npo0JIeMBbl, MOJAEIUPOBATh PEANbHBIC CUTyallMH Ha SI3BIKE TEOMETPHH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJENIH C UCIOJIB30BAHMEM I€OMETPUUYECKHX
MOHSITHA W TEOpEM, ammapara anreOpbl, pemarh MPaKTHYeCKUE 3a7adH,
CBSI3aHHBIE C HAXO0XKJICHHEM T€OMETPUUECKUX BEIIUYUH;

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 Tella BpalleHus (IWIMHAP, KOHYC, cdepa W 1map) u
O0O0BSACHATH CIIOCOOBI OJYUEHHUS TEJ BpPalllCHHUS;

KJacCU(UIUPOBATh B3AMMHOE PacIoyioKeHue chephl U MIOCKOCTH;
BBIYHUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
00BEMBI U MIIOMIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAIEHUS,
reOMETPUYECKUX Tell C IPUMEHEHUEM (HOPMYT;

CBOOOJTHO OINEPUPOBATH MOHATUSMH, CBA3AHHBIMM C KOMOMHALIMSIMU 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 (QUTYPHI, BBINOIHATH (BBIHOCHBIC) TILUIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HH(OpPMAIUIO O
POCTPAHCTBEHHBIX T'E€OMETPUYECKUX (Urypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKax;

CBOOOJTHO OTMIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOU CHCTEME KOOPAMHAT;
peuaTh TEOMETPUUECKUE 3a/1a4M Ha BBIYMCIICHUE YTIIOB MEXKY MPSIMbIMU
U IUIOCKOCTSIMHU, BBIYMCIIEHHE PACCTOSIHUM OT TOYKH JI0 MJIOCKOCTH, B
L[€JI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOA NP PEIICHUY;
CBOOOJTHO ONEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBITIONHATh W300paKEHUS] MHOTOTPAaHHMKOB W TeJ BpAIICHUS TMPHU
NapajuyieIbHOM  TEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€PKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPsIMOM, TpeoOpa3oBaHus mog00us;
CTPOUTH CEYEHUSI MHOTOIPAaHHUKOB U TEJl BpPAlEHUS: CEYEHUs LUIUHIpA
(mapanienbHO Y NEPHEeHAUKYISIPHO OCH), CEYEHUsl KOHYyca (MapasuiesibHbIe
OCHOBAHHIO U MPOXOSALINE YepE3 BEPLINHY ), CEUEHUS 11apa;
UCII0JIB30BaTh METOJbl IOCTPOEHHUSI CEUYEHUW: METOJ CIJIE0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN TIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;
MIPUMEHSITh TeoMeTpuYecKkre (aKThl ISl PEUICHUS CTEPEOMETPUUYECKHUX
3a7a4, MPEANONATalOluX HECKOJBKO IIAaroB pELICHUA, €CIU YCIOBUSA
MIPUMEHEHHUS 3a/1aHbl B SIBHOM U HESABHOU dopme;

pewmarh 3aJadyd Ha J0Ka3aTeJIbCTBO MATEMATUYECKUX OTHOLICHUW U
HaXO0XJICHUE TEOMETPUUYECKUX BEJINYNH;

IPUMEHSATh MPOrPAMMHBIE CPEACTBA U JJIEKTPOHHO-KOMMYHUKAIIMOHHbBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUYECKUX 3aad;

IIPUMEHATh  TOJIYYCHHbIE  3HAaHMS  HAa  [PAKTUKE:  CPAaBHUBATH,
AHAIM3UPOBATH U OLICHUBATh PEATbHBIE CUTYyallMH, IPUMEHATh U3yUYCHHBIC
MOHSTHS, TEOPEMBI, CBOWCTBA B IIPOLECCE TIOMCKA  PELICHUSA
MaTreMaTH4ecKu  cPopMyaupoBaHHONW  MpoOJIeMBbl,  MOJEIUPOBATH
peabHbIE CHUTyallMM Ha SI3bIKE T€OMETPUM, MCCIIEIOBATH IMOCTPOCHHBIE
MOJIEJIM C HCIOJb30BAHUEM TE€OMETPUYECKUX TIOHATUH U TEOPEM,
ammaparta anreOpbl, pemarth MPaKTHYECKHE 3ajlaud, CBSI3aHHBIE C
HaXO0XJICHUEM I'€OMETPUUECKUX BEJIUYMH;

UMETh TPEJCTABICHUS 00 OCHOBHBIX JTallax Pa3BUTHS T€OMETPUU Kak
COCTaBHOM YacTu (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHM.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KVIACC

Ne
n/n

OBIIEE KOJIMYECTBO YACOB I10 ITPOIPAMME

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

BBeneHue B crepeoMeTpHIo

B3anMHOe€ pacnosiokeHue npsiMbIX B
MIPOCTPAHCTBE

[TapamienpHOCTE NPSMBIX U IJIOCKOCTEN B
MIPOCTPAHCTBE

[lepneHMKyYISIPHOCTD NPSAMBIX U
IJTIOCKOCTEMN B MPOCTPAHCTBE

VYTrasl U pacCTOSIHUS
MHoOrorpaHHuKu

BekTopsl B mpocTpaHcTBE

[ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AIHS

3HaHUN

KoaunuyecTBo 4acoB

Bcero

23

25

16

12

102

KonTtpoibHbie
padoThI

IIpakTH4eckue
padoThbI

DJIeKTPOHHbIE

(uu¢posrIe)
o0pa3oBaTe/ibHbIE

pecypchbl

resh.edu.ru
resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru
resh.edu.ru
resh.edu.ru

resh.edu.ru



11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoabubie IIpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThl padoTsbI

pecypcsl
AHanuTndeckas reoMeTpus 15 1 resh.edu.ru
[MoBTOpeHue, 0000IICHNE 1 15 1 resh.edu.ru
CHUCTEeMaTH3alus 3HAHUI
O6bEM MHOTOTpaHHUKA 17 1 resh.edu.ru
Tena Bpamenus 24 1 resh.edu.ru
[To111a 11 MOBEPXHOCTH U 00BEMBI 9 1 resh.edu.ru
KpPYTJIBIX TEJ
JIBuKeHust 5) 1 resh.edu.ru
IToBTOpEHue, 0000IICHNE U 17 ) resh.edu.ru

CHUCTCMAaTHU3al A 3HAHHUM

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0



IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Nen/m  Tema ypoka Konrpoabubie IIpakTunueck Aata tupposLIe
Bcero U3y4YeHHus o0pa3oBaTe/bHbIE
padoThI ue padoTsl pecypest

OcHoBHbIE IpaBUJIa U300paKEHUS HA
PHCYHKE TIOCKOCTH, apaJlIeTbHBIX 1 02.09.2024 resh.edu.ru
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka
[TonATHS cTepeomMeTpHuu: TOUKA, IpsMas, 02.09.2024
IJTOCKOCTh, TPOCTPAHCTBO. OCHOBHBIE
MpaBuIia H300paKCHUS Ha PUCYHKE 1 resh.edu.ru
IJIOCKOCTH, TTapaJUIEIIbHBIX IIPAMBIX
(0Tpe3KoB), cepeIMHbI OTPE3Ka
[TonsTus: nepecekaronuecs MIOCKOCTH, 03.09.2024
MepeCceKaroIIUecs MpsAMast | MIOCKOCTD; 1 resh.edu.ru
IIOJIYIIPOCTPAHCTBO
[TonsTus: nepecekaronuecs MIOCKOCTH, 09.09.2024
[IEPECEKAIOIIUECS NPsAMas U TUIOCKOCTb; 1 resh.edu.ru
IIOJIYIIPOCTPAHCTBO
MHororpaHHUKH, U300paKCHHE 09.09.2024
MIPOCTEUIINX IPOCTPAHCTBEHHBIX UTYP, 1 resh.edu.ru
HECYIIECTBYIOIUX 00BEKTOB
MHororpaHHUKH, U300pakeHne 10.09.2024
MIPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP, 1 resh.edu.ru
HECYIIECTBYIOIIHUX 00BEKTOB
AXKCHOMBI CTEPEOMETPUH U TIEPBHIE 1 16.09.2024 resh.edu.ru



10

11

12

13

14

CICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEJICTBMS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
cienctsus u3 HUx. CrocoOnl 3a1aHust
MPSIMBIX U TJIOCKOCTEN B IPOCTPAHCTBE.
O06o03HaueHus PSMBIX U TIJIOCKOCTEH

N300paxkenue ceueHunit nupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOJIAT Yepe3 UX
pé6pa. N3o0paxenne nepecedeHms
MTOJTY4EHHBIX IUIOCKOCTEN. PackpammBanue
MTOCTPOCHHBIX CEYEHUI Pa3HbIMU LIBETaMU

N300paxkenue ceueHnit nupamuabl, Kyba u
MIPU3MBI, KOTOPBIE MMPOXOIAT Yepe3 Ux
pé6pa. N3o0paxeHnne nepeceueHust
MOJIYYCHHBIX TJIOCKOCTEH. PackpammmBanue
MTOCTPOCHHBIX CEYEHUI Pa3HBIMU LIBETaMU

N300pakeHnue ceueHuit mupaMu/ipl, Kyoa u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 UX
pé6pa. N3o0paxkeHne nepeceueHust
MOJTyYCHHBIX IUIOCKOCTEH. PackpamnmBanue
MMOCTPOCHHBIX CCUCHHI Pa3HBIMU IIBETAMH

N300paxenue ceueHuit mupaMu/ipl, Kyoa u
MIPU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 UxX
pé6pa. N3o0paxkeHne nepeceueHust
MOJIy4YEHHBIX TUIOCKOCTel. PackpaniBanue
MOCTPOCHHBIX CEYCHUI Pa3HBIMH 1IBETaMU

Meton ciaenoB ajs IMNOCTPOCHUA CEUYCHUI

16.09.2024

17.09.2024

23.09.2024

23.09.2024

24.09.2024

30.09.2024

30.09.2024

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru



15

16

17

18

19

20

21

22

Mertoa cieoB Ui HOCTPOCHHS CEUCHHM.
CaoiicTBa nepece4eHnii MpsIMbIX U
IJI0CKOCTEN

Mertoa cieoB Uit HOCTPOCHHS CEUCHHM.
CpoiicTBa epece4eHnii MpsIMbIX U
IIJIOCKOCTEN

[TocTpoenue ceuenuit B nmupamue, Kyoe mo
TpéM Toukam Ha péOpax. Co3manue
BBIHOCHBIX YEPTEKEU U 3aMKCh I1aroB
MMOCTPOCHUS

[TocTpoenwne ceuenuit B mupamuae, Kyoe mo
TpéM Toukam Ha péopax. Co3manue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MIOCTPOEHUS

[TocTpoenue ceuenuii B mupamuae, Kyoe mo
TpéM Toukam Ha péopax. Co3manue
BBIHOCHBIX YEpPTEKEW U 3aIlKCh I1aroB
MIOCTPOCHHUS

[TocTpoenue ceuenwuii B mupamuie, Kyoe mo
TpéM TOoukaMm Ha péopax. Co3manue
BBIHOCHBIX YEPTEKEN U 3aKUCh 11aroB
MIOCTPOEHUS

[ToBTOpenue mnanumerpuu: Teopema o
MIPOMOPLIIMOHANBHBIX 0Tpe3kax. [lomobue
TPEYTrOJIbHUKOB

[ToBTopenue mnanumerpun: Teopema
Menenas. PacueTsl B ceueHUIX HA
BBIHOCHBIX 4yepTexax. Mcropus passurus
IUIAHUMETPUU U CTEPEOMETPUH

01.10.2024

07.10.2024

07.10.2024

08.10.2024

14.10.2024

14.10.2024

15.10.2024

21.10.2024

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru



23

24

25

26

27

28

29

30

KonTponbHas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

B3anMHOe€ pacnoiokeHue npsiMbIX B
npoctpaHcTBe. CKpELMBAIOLIUECS IPSMBIE.
[Ipu3Haky CKpemMBAIOIMMXCS MPSAMBIX.
[TapamtenpHbIe IPsIMBIE B IPOCTPAHCTBE

TeopemMa o CylIeCTBOBAHUU U
€MHCTBEHHOCTH IIPSIMO MapasuleIbHON
JTAHHOM IPSIMOM, MPOXOIAIIEN Yepe3 TOUKY
MPOCTPAHCTBA U HE JISKAIIEH Ha TaHHOU
npssMoi. Jlemma o nepecedeHnmn
MapajuIEIbHBIX MPSMBIX IIOCKOCTBIO

[TapannensHOCTB TpeX MpsIMBIX. Teopema o
TpEX MapajuieIbHbIX NpsAMbIX. Teopema o
CKPELIUBAIOIIMNXCS MPSAMBIX

[TapannenbHoe MPOEKTHPOBAHUE.
OCHOBHBIE CBOMCTBA NapalIeIbHOTO
npoektupoBanus. M300paxkeHue pa3HbIX
¢buryp B napamienbHONU IPOEKLIUU

LlenTpanbHas npoekus. Yroi ¢
COHAIpPaBJICHHBIMU CTOPOHAMU. YTOII
MEXIY NPSIMbIMU

3aI[a‘II/I Ha JOKa3aTCJIbCTBO U
HCCICOAOBAaHHUEC, CBA3aHHBIC C
PACIIOJIOKCHHUEM IIPAMBIX B ITPOCTPAHCTBE

[ToHATHA: apaNIENBbHOCTD NPAMOKN U
IIJIOCKOCTH B IIpocTpaHcTBe. IIpusHak
MapajuIeIbHOCTH IPSIMOU U INIOCKOCTH.
CaolicTBa NapayuIeIbHOCTU IPSIMOH U

21.10.2024

22.10.2024

05.11.2024

11.11.2024

11.11.2024

12.11.2024

18.11.2024

18.11.2024

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru



31

32

33

34

35

36

37

IIJIOCKOCTH

I'eomeTrpuueckue 3a1auy Ha BEIYUCIEHUE U
JI0Ka3aTeIbCTBO, CBA3AHHBIE C
NapajIeIbHOCTBIO MPSMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE

[TocTpoenue ceuenus, MPOXOSIIETO Yepes3
JTAHHYIO TIPSIMYIO HA YEPTEkKe U
MapajyIeIbHOTO APYrou npsiMoil. Pacuér
OTHOIIIEHUI

[TapannensHast mpoeKUs, IPUMEHEHHE IS
MOCTPOCHHUSI CEYEHHH KyOa 1
napamenenumnena. CBoncTBa
napajuiesienune1a u Npu3Msl

[TapannensHble WI0cKoCTH. [Ipu3Haku
MapajuiebHOCTH JBYX IMIIOCKOCTEMH

TeopemMa o mapaieIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH, MMPOXOAsIIeH
yepes TOUKY, He MPUHAAISKAIYI0 TaHHOM
IJIOCKOCTH U CIEACTBUS U3 HEE

CBolicTBa napauiesIbHbIX MIJIOCKOCTEH: O
MapajyIeIbHOCTU NMPSIMBIX MTEPECCUCHUS
[IPU NIEPECEUECHUH JIBYX MTapaLIEIbHbBIX
IUIOCKOCTEN TPEThEN

CpoiicTBa mapauieabHbIX IIIOCKOCTEN: 00
OTpe3Kax MmapasuieIbHBIX MPSIMBIX,
3aKITIOUEHHBIX MEX]TY MapaliebHBIMU
MJIOCKOCTSIMU; O TIEPECEUEHUH TIPSMOU C
JBYMSI TTAPAIITIEIbHBIMU TUIOCKOCTSIMH

19.11.2024

25.11.2024

25.11.2024

26.11.2024

02.12.2024

03.12.2024

09.12.2024

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru



38

39

40

41

42

43

44

45

46

47

48

[ToBTOpenue: reopema [Mugaropa Ha
IUIOCKOCTH

[ToBTOpEHUE: TPUTOHOMETPHUS
MIPSIMOYT'OJIBHOTO TPEYrOJIbHUKA

CoiicTBa Ky0a 1 MPsIMOYTOJILHOTO
napajuiesIenune1a

Borunicnenue 1iamH 0Tpe3KoB B KyOe U
MIPSIMOYTOJIBHOM ITapajuIeIeuIe1e

[lepneHIUKyYISIPHOCTD NPAMOU 1
mrockocTH. [Ipu3nak
MEPIEHIUKYISIPHOCTH MPSMOH U
IIJIOCKOCTH

[lepneHMKyYISIPHOCTD PAMOU 1
miockoctu. [TpusHak
NEPIECHIUKYIIPHOCTH MPSMOU U
IIJIOCKOCTH

TeopeMa o CylIeCTBOBAaHUU U
€IMHCTBEHHOCTH MPSMOM, POXO e
yepe3 TOUKY IPOCTPAHCTBA U
MEPIEeHIUKYIIPHON K MIIOCKOCTH

IInockocTtu u MEPNECHAUKYIIAPHBIC UM
IIPpsAMBIC B MHOT'OI'PaHHHUKAX

IInockocTtu u MEPNCHAUKYIISAPHBIC UM
IIpsAMBIC B MHOT'OI'PaHHHUKAax

HepHeHI[I/IKy.]'IHp 1 HaKJIOHHasd.
HOCTpOGHI/Ie NEpNECHAUKYJIApa U3 TOYKU Ha

PSIMYIO

HepneHz[HKymIp 1 HaKJIOHHasd.

10.12.2024

16.12.2024

16.12.2024

17.12.2024

23.12.2024

23.12.2024

23.12.2024

24.12.2024

13.01.2025

13.01.2025

14.01.2025

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru



49

50

51

52

53

54

55

56

57

58

59

60

[TocTpoeHue nepneHuKyispa U3 TOUYKU Ha
PSIMYIO

Teopema o0 TpEX nepHeHANKYIIpax
(mpsimast 1 oOpaTHast)

Teopema o TpEX nepHeHANKYIApax
(mpsimast 1 oOpaTHast)

Yroa Mmexay CKpenuBaromuMHUCs
MPSIMBIMH

[Touck neprneHauKyISIpHBIX MPSIMBIX C
MTOMOIIBIO EPIIEHIUKYISIPHBIX MIIOCKOCTEH

OpTtoroHanbHOE IPOEKTUPOBAHNE

[TocTpoenue ceuenuii Kyoa, MpU3MBl,
MPaBUJIBHON NUPaMHIbI C TOMOLIBIO
OPTOTrOHAJIBLHOW MPOEKIUU

[TocTpoenune ceuenuii Kyoa, IpU3MBI,
MPaBUJIBHON NUPaMUIbI C TOMOLIBIO
OPTOTOHAJILHOM IIPOEKIINU

CummeTpus B IPOCTPAHCTBE OTHOCUTEIIBHO
mockocTu. Ilnockoctn cummerpuii B
MHOT'OTpaHHUKAX

[Ipu3Hak nepneHANKYISIPHOCTH IPSIMOM U
IJIOCKOCTH KaK CII€JCTBUE CUMMETPUHN
IIpaBunbHBIE MHOTOTpaHHUKHU. Pacuér
PacCTOSTHUN OT TOYKHU 10 IIOCKOCTH
IIpaBuiibHBIE MHOTOIpaHHUKU. Pacyér
PacCTOSHUN OT TOYKHU J0 IIOCKOCTH

CriocoObl ONyCTUTh NEPIEHANKYIISAPHI:

20.01.2025

20.01.2025

20.01.2025

21.01.2025

27.01.2025

27.01.2025

28.01.2025

03.02.2025

03.02.2025

04.02.2025

10.02.2025

10.02.2025

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru



61

62

63

64

65

66

67

68

69

70

CUMMETpHUs, CABUT TOYKH I10 NTapaJICIbHOU
psIMOM

CaBur no HenapaienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

KonTtponsHas padora "B3anmuoe
pAacIOJIOKEHHUE NPSIMBIX U INIOCKOCTEN B
npocrpaHcTee”

[ToBTOpEHME: yroya Mex 1y NpSIMBIMA Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

[ToBTOpEHME: Yyroy MexIy
CKpCHIUMBAOIIUMHUC ITPAMBIMU B
IIPOCTPAHCTBE

I'eomeTpuueckre METO bl BHIYUCICHUS
yria MeXJIy IpsIMbIMA B MHOTOTpaHHHKAX

JByrpanHubiii yroj. CBOHCTBO JIMHEMHBIX
YIJI0B IBYTPaHHOIO yria

[TepnienaukynspHelie mockoct. CBOMCTBA
B3aMMHO MEPIECHIUKYISIPHBIX ITOCKOCTEN

[Ipu3Hak nepneHIuKyIIpHOCTH
IJIOCKOCTEH; TeopeMa o MpsMOoit
MepeceyeHus IBYyX MI0CKOCTeN
MEePIEeHIUKYISPHBIX TPEThEH MIOCKOCTH
[IpsiMoyrombHbIN Napauienenumnen; Kyo;
U3MEPEHUs, CBOWCTBA IIPSIMOYTOJIBHOTO
napasiesienumnea

TeopeMa 0 AUaroHaJii npsiMoyroJibHOTO

11.02.2025

17.02.2025

17.02.2025

18.02.2025

24.02.2025

24.02.2025

24.02.2025

25.02.2025

03.03.2025

03.03.2025

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru



71

72

73

74

75

76

77

78

79

80

napajiesienuIesia ¥ CIeICTBHE U3 Heé
CrepeomMeTpuiecKue U MpUKIaIHbIC
3aJ1a4M, CBSI3aHHBIC CO B3aMMHBIM
PACIIOJIOKCHHUEM IIPAMBIX U IIJIOCKOCTHU

[ToBTOpEHME: CKpENIUBAIOIINUECS MPSAMBIE,
napajuieIbHbIE TUIOCKOCTH B CTaHIAPTHBIX
MHOTOTpaHHUKAaX

[Tapa mapaynenbHbIX JIOCKOCTEN Ha
CKPEILMBAIOIIUXCS MPSAMBIX, PACCTOSIHHUE
MEXAY CKPELMBAIOIIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYAIHSIX

PaccrosiHme OT TOUKH JI0 TUIOCKOCTH,
paccTosiHUE OT MPSIMOMU JI0 TJIOCKOCTH

BrrunciieHue paccTosAHUI MEXTY
CKPEILMBAIOIIUMHUCS MIPSIMBIMU C TIOMOIIBIO
MIEePIEeHIUKYIIIPHO MII0OCKOCTH

TpéxrpanHblil yroJy, HEPABEHCTBA ISt
TpexrpaHHbix yrioB. Teopema [Tudaropa,
TEOPEMBbI KOCUHYCOB U CUHYCOB JIJIsI
TPEXTPAHHOTO yriia

DneMeHTHI chepuuecKoil reOMETPHH:
reo/1e3MYEeCKre JUHUU Ha 3emiie

Kontponsnas paborta "Yrisl u
paccrosiHus"

CucremaTtu3zanus 3HaHuN "MHOTrOTrpaHHUK
U €ro 2JIEMEHTHI"

[Iupamupa. Buasl nupamun. [IpasunbHas
nupamuja

04.03.2025

10.03.2025

10.03.2025

11.03.2025

17.03.2025

17.03.2025

18.03.2025

24.03.2025

24.03.2025

25.03.2025

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru



81

82

83

84

85

86

87

88

89

90

91

92

93

94

95

[Ipusma. IIpsamas u HaKJIOHHAS IPU3MBI.
[IpaBunbHas npusma

[IpssmMoit nmapaimenenunen,
MPsIMOYTOJIbHBIN NapajuieNenunesn, Kyo

Boinykiible MHOrorpaniuku. Teopema
Ditnepa

Brinykiibie MHOrOrpaHHuku. Teopema
Oiinepa. [IpaBuiibHbIE U OTYIPaBUIIbHBIE
MHOTOTpPaHHUKHU

KontponsHas padota "MHuororpanHuku"

[TonsiTHE BEeKTOpa HA MIOCKOCTH U B
MIPOCTPAHCTBE

CyMMma BEKTOpOB
Pa3HocTh BEKTOPOB
[IpaBuno napasmienenunena

VYMHOXEHUE BCKTOPa HAa YHUCJIO

Paznoxxenne Bekropa o 0azucy Tpéx
BEKTOPOB, HE JIXKAIIUX B OJHOU MJIOCKOCTH

CKaJ'ISIpHOG IIPpOU3BCIACHUC

Beruncnenue yria Mex1y BEKTOpaMu B
IIPOCTPAHCTBE

HpOCTCfIHIHC 3ala4u C BEKTOpaMu

HpOCTCfIHIHC 3ala4u C BEKTOpaMu

31.03.2025

31.03.2025

10.03.2025

01.04.2025

07.04.2025

07.04.2025

08.04.2025

14.04.2025

14.04.2025

15.04.2025

21.04.2025

21.04.2025

22.04.2025

28.04.2025

28.04.2025

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru



96

97

98

99

100

101

102

[Ipocrenmue 3aga4u ¢ BEKTOPAMHU
[Ipocrenmmue 3aga4n ¢ BEKTOPAMHU
O06o001eHre U cucTeMaTr3alus 3HaHuM
O06o01enre U cucTeMaTu3alis 3HaHUK
Hrorosas koHTpoJbHAs paboTa
Hrorosas koHTpoJsbHAs paboTa

O000I11IIEHNE U CUCTEMATH3AIINs 3HAHWUH

OBUIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

05.05.2025

05.05.2025

06.05.2025

12.05.2025

12.05.2025

13.05.2025

19.05.2025

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru



11 KVIACC

Ne i/t

10

11

Tema ypoka

[ToBTOopenue tems! "KoopauHatsl BekTopa
Ha IUIOCKOCTH U B IpOCTpaHcTBE"

[ToBTOopenue tems! "CkansgpHoe
MIPOU3BEICHUE BEKTOPOB"

[ToBTOpeHue Temsl "Beruncnenue yria
MEK/ly BEKTOpaMH B IpOCTpaHCTBE"
[ToBTOpEeHue TemMBI "YpaBHEHNE TPSAMO,
MPOXOSIIEH Yepe3 IBE TOUKH"
YpaBHEHUE MIOCKOCTH, HOpMaJlb,
YPaBHEHUE IUIOCKOCTH B OTPE3Kax

YpaBHEHUE MIOCKOCTH, HOpMaJlb,
ypaBHEHHUE TUIOCKOCTH B OTpE3Kax

BCKTOpHOC IIPpOU3BCIACHUC

JIuHeiiHbIe HEpaBEHCTBA, JTUHEUHOE
MIPOrpaMMUPOBAHUE

JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE
MIPOrpaMMUPOBAHUE

AHanuTH4YeCKHue METObI pacyéTa yria
MEXKy PSMBIMA B MHOTOTpaHHUKAX

AHanuTHYeCKHUe METOJbI pacqéTa yria
MCKAY IIIOCKOCTSAMH B MHOTOI'PaAHHUKAX

KoaudecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
U3ydeHus

02.09.2024

02.09.2024

03.09.2024

09.09.2024

09.09.2024

10.09.2024

16.09.2024

16.09.2024

17.09.2024

23.09.2024

23.09.2024

DJIEeKTPOHHbIE

uudposbie

o0pa3oBaTe/ibHbIE

pecypchbl

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru



12

13

14

15

16

17

18

19

20

21

22

23

@opMmyiia pacCTOSIHUSA OT TOYKH JI0
IJIOCKOCTH B KOOPAMHATAX
HaxosxieHne pacCcTosiHUM OT TOYKHU 10
IUIOCKOCTHU B KyOe

HaxosxnieHne pacCcTosHUM OT TOYKHU 10
IIJIOCKOCTH B IIPABUJIBHOW IMMPaMHUJIE

KontponbHas pabota "Ananuruyeckas

reoMerpus"

CeuecHus MHOTI'OT'PpaHHUKOB: CTAaHAAPTHLBIC

MHOT'OIr'paHHUKHA

CeueHunss MHOTOTPAHHUKOB: METO/T CJIE/IOB

Ceuenus MHOTI'OI'PpaHHUKOB: CTaHAAPTHBIC

MJIOCKOCTH, TIEPECEUCHUS MPSMBIX U
IJIOCKOCTEN

[TapannenpHble NPSMBIE U TIIOCKOCTH:
napajuieNibHble CEYeHUS

[TapannenbHblie NPSMBbIE U TIOCKOCTH:
pacuét OTHOIICHUN

HapannenLHHe MIpsAMBIC U IIJIOCKOCTHU:
YTJIbl MCKY CKPCIIMBAOIIIUMHUCA
IIpAMBIMHU

[lepnieniuKynsapHbIE MPSMBIC U
IJIOCKOCTHU: CTaHAPTHBIE Maphl
MEePIEHIUKYISIPHBIX IUNIOCKOCTEN U

NpsAMBIX, CHMMETPHUH MHOT'OT'PAaHHUKOB

[leprienAuKynspHBIE NIPSIMBIE U
IJIOCKOCTHU: TEOPEMA O TPEX

24.09.2024

30.09.2024

30.09.2024

02.10.2024

01.10.2024

07.10.2024

07.10.2024

08.10.2024

14.10.2024

14.10.2024

15.10.2024

21.10.2024

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru



24

25

26

27

28

29

30

31

32

33

NEPIEHIUKYIIApax
[lepneHuKyIsIpHBIE IPSMBIE U
IIJIOCKOCTH: BBIYHUCIICHHUS JUIMH B
MHOTI'OTPaHHUKAX

HOBTOpeHI/ICZ rmiomaan MHOTOYT'OJIbHUKOB,
(hopMyITBI IS TUTOIIA I, COOOpaKeHUS
mo00us

HOBTOpCHI/ICI rmiomaan MHOTOYTOJIbHUKOB,
(hopMyIBI IS TUTOIIAJIEH, COOOpaXKEeHUS
o 00us

HOBTOpeHI/IeZ miiom@aan MHOTOYTOJIbHUKOB,
(hopMyIBI 1S TUTOMIAEH, COOOpaKEHUS
o 00us

[nomany ceyeHnii MHOTOTPaHHUKOB:
IJIOLIAIM TOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOPaKEHHUSI 1101001t

[lnomany ceyeHnii MHOTOTPaHHUKOB:
IO/ TOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHHUS ITO00Us

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

O06bém Tena. O6beM NPSIMOYTOJILHOTO
napaJuiesenuresa

3agaun 00 yABOeHHH Ky0a, O KBajpaType
Ky0a; 0 TpUCEKLIUH yria
CrepeoMeTpHueCcKHe 3a/1a4H, CBSI3aHHbIE C
00BEMOM MPSMOYTOJILHOTO

21.10.2024

22.10.2024

05.11.2024

11.11.2024

11.11.2024

12.11.2024

18.11.2024

18.11.2024

19.11.2024

25.11.2024

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru



34

35

36

37

38

39

40

41

42

43

44

45

mapajiiejacnuicaa

[Ipuknagueie 3aa4u, CBsI3aHHBIE C
BBIYHCIICHUEM 00bEMA MTPSIMOYTOJIEHOTO
napajuiesienunesaa

OO0BEM IpsAMOI TPU3MBI

CrepeoMeTpHUecKUe 3a/1a4l, CBS3aHHbIE C
BBIYHCIIEHUEM 00BbEMOB IPSIMON TIPU3MBI

[TpuknaaHbie 3a1auu, CBsI3aHHBIE C
00BEMOM MPSAMON MPU3MBI

Breruucinenne 00bEMOB TeEN C IIOMOIIBIO
onpenenéHHoro uuTerpana. OobpEm
HAaKJIOHHOHN IIPU3MBI

Boruncnenue 00bEMOB Tl ¢ TOMOUIBIO
onpenenéHHoro uHTerpaga. OobpEm

MU PaMHU/IbI

®dopmyna 00pEma mupamMuael. OTHOIIICHUE
00BEMOB MUPAMHU/T C OOLTUM yTIIOM
®dopmyna 00bEma nupamMuel. OTHOIIICHUE
00bEMOB MUPAMHU/T C OOITUM yTIIOM
CrepeoMeTpHuecKue 3a/1auu, CBSI3aHHbIE C
00bEMaMHU HAKJIOHHOM MPU3MBI
CrepeoMeTpHUecKUe 3a/1a4i, CBS3aHHbIE C
o0bEMamMu MHUpaMUIbL

[Ipuknanueie 3anaun o Teme "OOBEMBI
Ten", cBsi3aHHBIE ¢ 00BEMOM HAKIIOHHOM
MIPU3MBI

[Ipuknanueie 3anaun mo Teme "OOBEMBI

25.11.2024

02.12.2024

02.12.2024

03.12.2024

09.12.2024

09.12.2024

10.12.2024

16.12.2024

16.12.2024

17.12.2024

23.12.2024

23.12.2024

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru



46

47

48

49

50

51

52

53

54

55

56

57

Ten", CBA3aHHBIE C 00BEMOM MHPAMUIBI
[Tpumenenne 00bEMOB. Beruncienne
paccTosiHUA J0 IIOCKOCTH
KoutponsHas padora "O0béM
MHOTOTpaHHUKa"

Hunuuapudeckas TOBEPXHOCTb,
00pa3yrolue MUJINHIPUIECKOM
MMOBEPXHOCTHU

Hunmuuap. [psmoi KpyroBoi HUIUHAP.
[nomaae MOBEPXHOCTH MIWIMHAPA
Konndeckast moBepXHOCTh, 00pa3yromnue
KOHMYECKOU noBepxHocTH. Konyc
CedeHune KOHyca IIIOCKOCTHIO,
napajuiesIbHOM MIOCKOCTH OCHOBAHUS
VYceuénnsriii konyc. M3o0paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB
[Tmomaabs 60KOBOM MOBEPXHOCTH H
IOJIHO MMOBEPXHOCTH KOHYCa
[Tmomaas 60KOBOM MOBEPXHOCTH H
IOJIHO MOBEPXHOCTH KOHYCa

CTepCOMeTpI/I‘IeCKI/Ie 3aJa44 Ha
J0Ka3aTCJIbCTBO U BBIYMUCICHUC,

IIOCTPOCHUEM CEUCHUM HUJINHApPAa, KOHYCa

CTepCOMeTpI/I‘IeCKI/Ie 3aJa44 Ha
A0Ka3aTCJIbCTBO U BBIYUCICHUC,

NIOCTPOCHUEM CeUYCHUI HUJINHApPAa, KOHYCa

HpI/IKJ'IaI[HLIe 3aga4yu, CBA3aHHBIC C
MUJINHAPOM

24.12.2024

13.01.2025

13.01.2025

14.01.2025

20.01.2025

20.01.2025

21.01.2025

27.01.2025

27.01.2025

28.01.2025

03.02.2025

03.02.2025

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru



58

59

60

61

62

63

64

65

66

67

68

HpI/IKHa,[[HBIe 3aga44, CBA3aHHBIC C
MUJIIMHAPOM

Cdepa u map

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

Ilepeceuenue cdepsl 1 mapa ¢
mockocThio. Kacanue mapa u chepsl
IUIOCKOCTBIO. Bua n n3o0paxeHnue mapa

VYpasuenue chepsl. [Tnomanp chepsr u e
yacTeu

Cummetpus cdepsl 1 mapa

CrepeoMeTpHuecKHe 3a1aui Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHHE,
CBsI3aHHBIE CO Chepoii U mapoMm,
MOCTPOCHHEM UX CEUCHHI TUIOCKOCTHIO

CrepeoMeTpHUEeCKHE 3a/1aui Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHHE,
CBsI3aHHBIC CO CepPOii U MapOM,
MOCTPOCHUEM UX CCUCHHH TIOCKOCTHIO
[TpuknaaHbie 3a7a4u, CBSI3aHHBIEC CO
ctepoii u mapom

[ToBTOpEHUE: OKPY)KHOCTH HA TNIOCKOCTH,
BBIYHCIICHUS B OKPY>KHOCTH, CTaHAapTHBIC
noaoous

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

04.02.2025

10.02.2025

10.02.2025

11.02.2025

17.02.2025

17.02.2025

18.02.2025

24.02.2025

24.02.2025

25.02.2025

03.03.2025

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru



69

70

71

72

73

74

75

76

77

78

79

3anauu 1o Teme "Tena U NOBEPXHOCTH
BpaiieHus"

3anauu 1o Teme "Tena U NOBEPXHOCTH
BpaiieHus"

KonTtposnenas padota "Tena u
MIOBEPXHOCTHU BpaleHus"

O6bém mmumuHApa. Teopema 06 00bEMeE
IpsAMOro NUJIMHApAa

Brruncnenue o0EMOB T C TOMOIIBIO
onpenenénHoro uHTerpaita. O0bpéM KoHyca

TTmotram OOKOBOM U TIOJTHOM
MMOBEPXHOCTH KOHYCa

CrepeoMeTpHuecKre 3a/1aul, CBI3aHHbIE C
BBIYHCIIEHUEM 00bEMOB IIMIIMH/pA, KOHYCA

[Ipuknagaeie 3agaun mo Teme "OO0bEMBI 1
IJTIONIau MMOBEpXHOCTEN Ten"

OO0BEM 11apa U IMapoBOro CEKTOPA.
Teopema 06 o0bEme mrapa. [Tnomaas
chepbl. CTepeoMeTpUYCSCKUE 3a1a4H,
CBSI3aHHBIE C BEIYUCIEHHEM 00BEMOB
11apa, IapoBOro CErMeHTa U IapoBOIo
CeKTOpa

[Tpuknagaeie 3anaun mo Teme "OO0bEMBI
Ten", CBA3aHHbBIE ¢ 00BEMOM IIapa u
ionaapio ceprl. COOTHOMICHUS MEXKIY
IJIOLIAISIMH TTOBEPXHOCTEH U 00BEMaMHU
ITOTIOOHBIX T

ITooOHBIE TENa B MPOCTPAHCTBE.

03.03.2025

04.03.2025

10.03.2025

10.03.2025

11.03.2025

17.03.2025

17.03.2025

18.03.2025

24.03.2025

24.03.2025

25.03.2025

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru



80

81

82

83

84

85

86

87

88

N3menenne 06bEMa pu 1o 100UH.
CrepeoMeTpUUECKUE 3a/1a4l, CBA3aHHbIE C
BBIUMCIIEHUEM 00BEMOB TeI U IIIOIAeH
MMOBEPXHOCTEM

KonTponsnas padora "[Tnomamu
MMOBEPXHOCTU U 00BEMBI KPYIJIBIX TEI"
JiBuxenus npoctpaHcTBa. OToOpakeHHUsI.
JIBm>xeHust u paBeHCcTBO puryp. O0mue
CBOICTBA JIBKCHUI

Bunb!l nBukeHni: mapamienbHbli NEPEHOC,
[EHTpaJIbHAST CHMMETPHSI, 3epKaTbHas
CUMMETPHS, TTOBOPOT BOKPYT MPSMO
[IpeobpazoBanus momoous. [psimas u
ctepa Diinepa

I'eomeTrpuueckue 3a1auu Ha IPUMEHEHUE

JABHXCHUA

KontponbHas padota "BekTopsl B
npocrpancrae"

O6o06matomee moBropeHue 11 MoOHATHIA 1
MeTo10B Kypca reomerpun 10—11 knaccos,
CUCTeMAaTH3aIHs 3HAaHHIA:
"[TapasnenbHOCTh NPSAMBIX U TJIOCKOCTEH B
npocrpanctae"

O6o06matomee moBropeHue 11 MoHATHIA 1
MeTo/10B Kypca reomerpun 10-11 xnaccos,
cucTeMaTH3alys 3HaHuil: "BekTopsl B
npocTpaHcTae”

O6o6maromniee noBroperue 11 nmoHsATHit u

31.03.2025

01.04.2025

07.04.2025

07.04.2025

08.04.2025

14.04.2025

14.04.2025

15.04.2025

21.04.2025

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru



89

90

91

92

93

94

95

96

MeTo/10B Kypca reomerpun 10—-11 xnaccos,
cUCTeMaTu3alus 3HaHuii: "Bekropsl B
npocrpaHcTae”

Ob6o6maromee moroperue 11 mousTuii u
MeT0/10B Kypca reomerpun 10—-11 xnaccos,
cucreMmarusanus 3HaHuii: "OobeM
MHOTOTpaHHUKa"

O6o06maromniee nopropenue 11 noustuii u
MeT0/10B Kypca reomerpun 10—11 xnaccos,
cucteMmarusanus 3HaHuii: "OobeM
MHOTOrpaHHHUKa"

O6o6mmaromiee nopropeHue 11 noustuii u
MeToJI0B Kypca reomerpun 10—11 xnaccos,
cucreMarusanys 3Haguii: "Thnontaan
MTOBEPXHOCTU U 00BEMBI KPYIJIBIX TEI"

O6o6matomee moBropeHue 11 moHATHIA 1
MeToI0B Kypca reometpun 10—11 kmaccos,
cucrteMarusanys 3Haguii: "Thnonaan
MMOBEPXHOCTU U 00BEMBI KPYTJIbIX TEI"

Hrorosas koHTposbHas paboTa

Hrorosas koHTposbHas paboTa

[ToBTOpEHME, 0600IIEHNE 1
CHCTEMAaTU3aLMs 3HAHUI

Hcropus pa3BuTHs CTEpEOMETPUN KaK
HAaYKU U €€ pOJib B Pa3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOT UM

21.04.2025

22.04.2025

28.04.2025

28.04.2025

29.04.2025

05.05.2025

05.05.2025

06.05.2025

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru



97

98

99

100

101

102

Hcropus pazBuTHs CTEPEOMETPUH KaK
HAYKH U €€ POJib B Pa3BUTUU COBPEMEHHBIX
WH)XEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

Hctopus pazBuTHsi CTEPEOMETPUH KaK
HAYKH U €€ POJib B Pa3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

Hctopus pazBuTHs CTEPEOMETPHUH KaK
HAYKH U €€ POJib B Pa3BUTUH COBPEMEHHBIX
WH)XEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

Hcropus pasBuTHs CTEpEOMETPHUH KaK
HayKH U €€ poJib B Pa3BUTHH COBPEMEHHBIX
WH)XEHEPHBIX U KOMIThIOTEPHBIX
TEXHOJIOT Uit

Hcropus pa3BuTHs CTEPEOMETPHH KaK
HayKH U €€ poJib B Pa3BUTHH COBPEMEHHBIX
WHXECHEPHBIX U KOMITHIOTEPHBIX
TEXHOJIOT Uit

Hctopus pazBuUTHSI CTEPEOMETPUN KaK
HayKu U €€ poJib B Pa3BUTHH COBPEMEHHBIX
WH)XEHEPHBIX U KOMITbIOTEPHBIX
TEXHOJIOT UM

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102

12.05.2025

12.05.2025

13.05.2025

19.05.2025

19.05.2025

20.05.2025

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru



YYEBHO-METOIANUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Maremaruka. ['eometpus; yrinyonennoe ooyuenue, 10 kinacc/ Mepznsik A.l'.,
Homuposckuit [I.A., Ilonsakos B.M.; noxa penakiueit [Togonsckoro B.E., O6miecTBo ¢
OrpaHWYEHHON OTBETCTBEHHOCThIO M3narenbckuii neHtp « BEHTAHA-I'PA®y;
AxumonepHoe obmiectBo «M3narensctBo «IIpocBemnieHue

* Maremaruka. ['eometpust; yrinyonennoe ooyuenue, 11 knace/ Mep3nsik AT,
Homuposckuii I.A., Ionsakos B.M.; nox penakiueit [Togonsckoro B.E., O6miecTBo ¢
OrpaHUYEHHON OTBETCTBEHHOCThIO M3narensckuii nueHTp « BEHTAHA-I'PA®y;
AxumonepHoe obmiectBo «M3narensctBo «IIpocBemnienue

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

1 Teometpus, 10—-11: Yueb. nns obmeobpaszoat. yupexaenuit/ JI.C. AtanacsH,

B.®. byry3os, C.b. Kagomuies u np. — M.: [Ipocsemenne, 2002.

Haydno-Teopernueckuii 1 METOAUYECKHUH )KypHAIT «MartemMaTtruka B IIKOJIE»

2 ExxeHeenbHOE Yy4eOHO-METOAMYECKOE TTPUiIoKeHHe K razere «IlepBoe ceHTIOpsI»
MaremaTtuka

3 Kosanesa .1, MazypoBa H.W. reomerpus. 10-11 kmaccel: TeCThl IJ1s TEKYIIETO U
obobmaroiero KoHTpoJisi. — Bonarorpaa: Yuutens, 2006.

4 Enunblii rocynapctBeHHbIN 3k3aMeH 2006-2008. matematrka. Y4eOHO-TPEHUPOBOUHBIC
Martepuaisl s nmoaroroBku ydamuxcs / @UIN-M.:Uuarennexr-Lent, 2005-2007.

5 B.I'. 3uB. /lugaktuueckue MaTepualsl o reomerpun 1ist 11 kimacca. — M.
ITpoceenienue, 2003.

6 10.A. I'mazkos, 1. FOnuna, B.®. byty3os. Pabouas Terpaas no reomerpun st 10
kiacca. — M.: [IpocBenienue, 2003.

7 B.I'. 3uB, B.M. Meiinep, A.Il. baxanckuii. 3agauu no reometpuu Ay 7 — 11 knaccoB. —
M.: IIpocemenue, 2003.

8 C.M. Caaksin, B.®. Byry3os. U3yuenue reomerpuu B 10 — 11 knaccax: Merognueckue
pexomeHaanuu kK yaeonuky. Kaura mis yaurens. — M.: [IpocBemenue, 2001.

9 PabGouas mporpamMma coctaBieHa Ha ocHOBe [Iporpammer 0611€00pa3oBaTeIbHBIX
yupexaennii: 'eomerpus nnsa 10-11 kinaccos, cocraButens T.A. Bypmucrtposa,
m3aatenbeTBO IIpocBemenue Mocksa 2009 rox

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET

1. http://mathege.ru/or/ege/Main - oTkpsIThIi OaHk 3amanuii EI'D o maTtemaruke;
2. http://www.shevkin.ru/ - nepconanbhsiii caidit A.B.IlleBknHa «MateMaTHKa.
[Ixona. bynymee»;

3. http://www.terver.ru/ - IlIkonpHas MmaTemaTHka. CIIpaBOYHUK;

4. http://www.fipi.ru/ - ®eaepanbHBI HHCTUTYT MEJarOTMYECKUX H3MEPEHUH;



5. http://www.it-n.ru/ - CeTb TBOpYECKHX YUHTEICH;
6. http://www.math.ru/ - UaTepHeT-nioiep:kka yuyuTeneii MaTeMaTuKu;
7. http://www.proshkolu.ru/ - becrutatHbli mKoIbHBIN mopTai. Bee mkomsl Poccun.






