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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  MbIIUIEHHWE,  (opMUpyeMoe  NpuU  U3YUYEHUH
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 IIPU PELICHUM 3aJ1a4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
bu3nUecKux 3aaad.

Llens ocBoeHust mporpaMmel yueOHOro kypcea «I'eomeTpus» Ha yriyO0inEHHOM
YpPOBHE — pa3BUTHE WHIUBUIYAIbHBIX CIOCOOHOCTEH OOydYarommxcs MpH
U3YYeHUH T'€OMETPHH, KaK COCTaBJISIONIEH MmpeaMeTHo obnactu «MaremaTuka u
uHpopMaTuka»  uyepe3  oOecrieueHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCIIOJIb30BaHUs Oosee TiyOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBHM,
cnenupUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEITHOTO MPOQPECCHOHATBHOTO
0o0pa30oBaHus, CBSI3aHHOTO C UCIIOJb30BAHIUEM MAaTEMAaTHUKH.

[IpuoputeTHpIMH 3a7auyaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM 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 MHUPOM;

(opMupOBaHUE NPEACTABICHUS O IMPOCTPAHCTBEHHBIX (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  yMmMeHMs ~ BJaJ€Th  OCHOBHBIMHU  MOHSATHUSMH O
IPOCTPAHCTBEHHBIX (UI'ypax M HMX OCHOBHBIMU CBOICTBaMM, 3HAHHE TEOPEM,
GopMynT M yMEHHE HX NPUMEHSATh, YMEHHUS JOKa3blBaTh TEOPEMbl M HAXOAUTH
HECTAaHJIapPTHBIE CIIOCOOBI PEILICHUs 3a/1a4;

(GopMupoBaHUE YMEHHs paclo3HaBaTh HA YePTEKax, MOJACIAX U B PEAIbHOM
MHpE MHOTOTPAHHMKM M TeEJa BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPHUUYECKHE
MOJENH;

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

dopmMupoBaHue yMEHUS BIAJETh METOAAMH JIOKA3aTelIbCTB U AJITOPUTMOB
pELIeHMs, YMEHHUSI WX HPUMEHSTh, MPOBOJAUTH JIOKa3aTEJIbHbIE PACCYKICHUS B
XOJI€ peUIeHUsl CTEPEOMETPUUECKUX 3a1a4 U 3a/1a4 C MPAKTUYECKUM COJIEPKAHUEM,
(opMHUpOBaHME MPEACTABICHUS O HEOOXOIMMOCTHM  JIOKa3aTelbCTB  IPHU



000CHOBaHMHM MaTEMATUICCKUX YTBEPKICHUN U POJIM aKCHOMATHUKH B TTPOBEICHHUH
JIEAYKTUBHBIX PACCYXKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
CHIOCOOHOCTEH 00y4aronuXcs, MO3HABATEIHHON aKTUBHOCTH, UCCIIEIOBATEIBCKUX
YMEHHH, KpUTHIHOCTH MBIIJICHUS, HHTEpEca K U3YICHHIO T€OMETPHH;

dbopmupoBaHue (HYHKIIMOHATBLHOW TPaAaMOTHOCTH, PEJICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HABATh MPOSBICHUS TEOMETPUYCCKUX IIOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HEHHBIX CUTYalUSIX W MPU U3YYCHUH JIPYTUX
y4EeOHBIX MPEAMETOB, TMPOSIBJICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICTUPOBAHMS PEATBHBIX CHUTYaIlUd, HMCCIICIOBAHUS TIOCTPOCHHBIX MOJICIICH,
WHTEPIIPETAIIUU TIOJYYCHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJICpXKATEIBHBIMH JUHUSAMH y4eOHOTO Kypca «I'eomeTpus» B
10-11 xmaccax sBusaOTcS: «[IpgsMble W IUIOCKOCTH B TPOCTPAHCTBEY,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W  KOOpPAMHATH B
MPOCTPAHCTBEY, «J[BI)KEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
NOHSTHSMU», PEICBAHTHBIMH T'€OMETPUU Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 xmaccax, OTHOCHTCS KO BCEM COJCP)KATEIbHBIM JUHUSAM 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
IPOrpaMMBbl, pPACTpPEEIEHHBIM O ToJaM OO0Y4YeHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAILHBIM BOPOCaM O0yUYaroIIuecs
oOpamaJiucb  HEOJHOKPATHO. JTO  TMO3BOJIAET OPraHU30BaTh  OBJIAJICHHE
r€OMETPUUYECKUMU MOHSATUSIMH M HABBIKAMU TMOCJIEIOBATEIBHO U MOCTYNATEIBHO, C
cOOJII0/IEHNEM TPUHIIUAIIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI 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 ycnmoBus qns  guddepeHnnanuu  O0ydeHUs,  MOCTPOCHUS
WHIUBUIYATbHBIX ~ 00pa3oBaTEbHBIX MpOrpamMM, O0OecmeunuTh yriayOn€HHOe
M3y4YeHHE T€OMETPHH KaK COCTaBJISIONIEH yaeOHOTo mpenmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIONMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTUKH C
yaéToM BbIOOpa Oynymiel mpodeccuu, obecnednBasi MPEEMCTBEHHOCTh 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 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

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

B3aumHoe pacrnonoxeHue NOpsMbIX B IPOCTPAHCTBE: IEpECEKarolrecs,
napajulesibHble M CKpelluBaomuecss mnpsiMble. [Ipu3Haku CKpeluBarOIIMXCs
npsiMbIX. [lapaniaenbHOCTh NPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE: MapaliebHbIe
OpsIMbIE€ B POCTPAHCTBE, MAaPALIEILHOCTh TPEX NPSIMBIX, NapauIeIbHOCTh MPSIMON
U 1ockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHBIE CBOWCTBa MapajuIeIbHOrO MpoeKTHpoBaHus. M3o0pakeHue
¢uryp B mapajuienbHON MPOEKIUHU. YTIIBI C COHAINPaBICHHBIMU CTOPOHAMHM, YTOJI
MEX1y MPSMBIMU B MpocTpaHCcTBE. [lapannenbHOCTh MIOCKOCTEN: MapasuieabHble
IUIOCKOCTH, CBOICTBa napayieIbHbIX IUIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (DUTypbl Ha IUJIOCKOCTH: TETpadlp, MapajuieNenunes,
HOCTPOEHUE CEUEHUII.

[leprieHAUKYJIAPHOCTD NPSIMON M IJIOCKOCTU: NEPIEHIUKYIISIPHBIE MIPSIMbIE B
IPOCTPAHCTBE, MpPSMblE MapaJJICIbHbIE U MEPHEHIUKYJISApPHbIE K IJIOCKOCTH,
NpU3HAK NEPHEHANKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, TeopeMa O MHpsMOil

NEPIEeHIUKYISPHOM MJIOCKOCTH. OproroHanapHOE POEKTHUPOBAHUE.
[lepnieHAUKYNIAp W HAKIOHHBIC: PACCTOSTHUE OT TOYKU JIO TUIOCKOCTH, PACCTOSTHUE
OT TpsIMOM 1O  IUIOCKOCTH,  TPOEKIUs  (GUrypbl Ha  IUIOCKOCTb.

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

Yriael B NMPOCTPAHCTBE: YIrOJl MEXIY NPSMOW M IUIOCKOCTBIO, JABYIPAHHBIN
YIOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHbId U MHOTOTPAHHBIE YTJIBIL.
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
nmpu3Ma, psiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOPSAMOYIOJbHBIM — MapajulelIeNUIIel W €ro  CBOWCTBA.
Kparuaiimue mnyTd Ha TOBEPXHOCTH MHOTOrpaHHuka. Teopema OJiinepa.
[IpoctpanctBennass teopema Iludaropa. Ilupammpma: n-yronpHas nuUpamMuia,
npaBuiibHasE W yceu€HHas nupamuabl. CBoiicTBa péOep U OOKOBBIX TI'paHel
MPaBWIBHOM nupaMuibl. [IpaBUIbHBIE MHOTOTPAaHHUKM: NMPABWJIBHAS NOpU3Ma U



[IpaBWIbHAs MHWpPaMUIA, [paBWJIbHAsA TPEYroJibHAs IHUpaMUIAa W IPaBUIbHBIN
TeTpa’ap, kyO. IlpenacraBieHne o NpaBWIBHBIX MHOTOIPAaHHUKAaX: OKTajJp,
JOAEKadAp U UKOCADIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TIOJHON MOBEPXHOCTH MPSMOW MPU3MBI,
IJIOWAAbh OCHOBAaHUM, TeopeMa O OOKOBOM NOBEPXHOCTH MPSMON TPU3MBIL
[Inomaasr OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOM MHUPAMMIIbI,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  IMPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesienunea, CUMMETPUS NPaBWIbHBIX IIPU3M, CUMMETPHUS IPAaBUIbLHOU
IAPAMUIBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIC, COHAIIPABJIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPbI. PaBEHCTBO BEKTOPOB. Jl€MCTBUS ¢ BEKTOPAMU: CIOKEHUE
Y BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IlonsaTHe KOMILTaHApHBIE BEKTOPBI. lIpH3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pasioKEHUM BEKTOpa II0  TPEM
HEKOMIUIAHAPHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOopa. CBA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJAMHATaMU TOYEK. YTOJN MexXay Bekropamu. CKalsspHOE NPOU3BEICHHE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[loHATHA: UWIMHAPUYECKAsT IMOBEPXHOCTh, KOHHUYECKAash IMOBEPXHOCTH,
chepuueckasi TMOBEPXHOCTb, oOOpasyloniue moBepxHocTed. Tenma BpamieHus:
MWINHAP, KOHYC, YCEYE€HHBIA KOHYC, cdepa, map. BzaummHoe pacmonoxeHue
chepsl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxkenue ten
BpalieHusl Ha TIockocTu. Pa3Béprka nunuuapa U KoHyca. Cummerpusi chepsl u
mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSIMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoil U
HAKJIOHHOW TPU3MBI, IIIUHpA, TUPpaMuabl 1 KoHyca. O0OBEM Imapa U mapoBOTo
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, BIUCAHHOW B MHOTOIPAHHUK WM 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 METOOB.

[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: METOJI CJIE/IOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MepeHoca
CEKYILEeH MIOCKOCTH.

BexTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopel B mpocTtpancTtBe. Omepanuu Haj BeKkTopaMu. BekTopHoe
yMHOXeHUE BEKTOpOB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTema KoopauHat B npoctpaHcTBe. Koopaunarel BekTopa. PaznoxkeHnue BekTopa
no 0Oa3ucy. KoopIMHATHO-BEKTOPHBIM METOJ MPHU PEIICHUH TEeOMETPUUYECKUX
3a/ay.

J{BHKeHUs] B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtobpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JBWKCHHWM. Buasl ABWXKEHUN: TMapaulebHBIM IEepeHocC,
[IEHTpajbHAsl CUMMETpPHS, 3€pKalbHAas CUMMETpPHUS, MOBOPOT BOKPYT MPSIMO.
[Ipeobpazosanus noxodus. [Ipsmas u chepa Ditnepa.



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

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyYaIOIIEeTroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHIMCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IMUYHBIX CTPYKTYp, SBICHUH,
npoleayp TpaxaaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YecKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCHUMCKON TPAXKIAHCKON HJICHTUYHOCTH, YBOXKCHUS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKh U JEATEIbHOCTBIO YYEHOIO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYUBOTO OyAYIIETO;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYasl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYUBOCTh
K MAaTEMaTUYECKUM acleKTaM Pa3jJuyHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

chOpPMHPOBAHHOCTh yMEHHUS MPHUMEHATh MaTeMaTH4YeCKue 3HaHUS B
WHTEpEcax 3JI0pOBOTo 1 06€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3UUecKasi aKTUBHOCTD), (DU3MYECKOE COBEPIICHCTBOBAHNE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOP
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTP K  MaTeMaTHYeCKoMy  OOpa30BaHUIO U



CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3a]]a4 MaTEeMAaTHUYE€CKON HaNpaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTb  AKOJOTHMYECKOW KyJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapaKkTepa 3KOJIOrMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MAaTEeMAaTHYECKUX 3HAHUN IS pelleHus] 3amad B o0JacTu
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  Pa3BUTUsA HAyKW W  OOIIECTBEHHOW  MPaKTUKH, TOHUMaHUE
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 OCYIICCTBJISITh TPOCKTHYIO M HCCIEI0BATEIbCKYIO JICSATEIbHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AeMcTBUA:

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

BOCIPUHMMATh,  (OPMYJIUPOBATH U  MPeoOpa3OBBHIBATH  CYXKICHUS:
yYTBEPAUTEIbHBIC U OTPUIIATENbHbIC, €IMHUYHBIC, YACTHBIC U 00IINE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSX, MpEJIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW Y IPOTUBOPEUYN;

JenaTh BBIBOJABI C HWCIOJb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10KA3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apPryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC CYKICHHS M BBIBOIBI;

BbIOMpaTh cmoco® pemeHus y4eOHOM 3amauu  (CpaBHUBATHh HECKOJIBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh  Haubojee MOAXOMSAUUMUA € YYETOM
CaMOCTOSITEJIbHO BBIJCJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



HCII0JIb30BaTh BOIPOCHl KaK MCCIIEIOBATEIbCKAUA HHCTPYMEHT I1O3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIeMy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENBHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAHHE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITETLHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPE3yjbTaTaM
OPOBENEHHOTO  HAOMIOJEHUs, HCCIIEIOBaHUS, OLEHUBATh JOCTOBEPHOCTh
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

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 JJIsl PEIICHUS 3a]1a4H;

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

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B pa3IMYHBIX (popmax,
WLTIOCTPUPOBATH TpadUuECKH;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeIIMHA OOIIEHUsS, SCHO, TOYHO, T'PAMOTHO BBIpa)kaTh CBOIO TOYKY 3pEHUS B
YCTHBIX M THMCBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHMs IO XOJy PEIICHUsS 3ajayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3ybTarT;

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

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPHUMEHTA, UCCICIOBaHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (opMaT BBICTYIUICHUS C Y4ETOM 3a1ad
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a/1aud, BEIOUPATh CIIOCOO PEIICHUs C
Y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
1 KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OPMAIIIH.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JACHCTBUM M MBICTUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB, BIAJETh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJISI TIpollecca M pe3ysibTata pelieHus
MaTeMaTHYECKOM 3a7a4u;

NpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUM 3aJ1auH,
BHOCUTH KOPPEKTHUBHI B JIEATCILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJIEHHBIX OIIUOOK, BBISIBICHHBIX 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 MCIOJb30BaTh MPEUMYIECTBA KOMAHIHONW W WHIWBHAYyaJIbHOU
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 JIIOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0O0CYXIeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMb» W WHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOW JEWCTBUSA C JAPYTMMH 4YI€HaMU KOMaH[bl, OLICHUBATh
KayeCTBO CBOETO BKJIa/Ja B OOMMIMUN MPOAYKT MO KPUTEPHUAM, CHOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOyJaronuiics HayquTCs:

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

e TMPHUMEHSATH AKCHOMBI CTEPEOMETPUH W CIEACTBUS U3 HUX MPU PEIICHUH
T€OMETPUYECKUX 3a/1a4;

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

e CBOOOJIHO OINEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIaMd B
POCTPAHCTBE: MEXIY MPSAMBIMH B TPOCTPAHCTBE, MEXKIAYy MPSIMON U
TIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



e CBOOOJHO pacno3HaBaTh OCHOBHBIE BHJbl MHOTOI'PAaHHUKOB (Mpu3Ma,
nupamuia, NpsMOYTOJIbHBIN Napajiesenunen, Kyo);

e KJIacCU(PUIMPOBATH  MHOTOIPAHHUKH, BbIOMpas  OCHOBaHMS  JUIS
KJ1IaccuuKaIuu;

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

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

e CTPOUTH CEUCHMS] MHOTOTPAHHUKOB PA3IMYHBIMH METOJAMHU, BBITIOIHATH
(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 MOHATUSMU: CUMMETPUSI B IPOCTPAHCTBE, LIEHTD,
OCb W TIUIOCKOCTh CHUMMETPUHU, IIEHTP, OCb M IUIOCKOCTh CHUMMETPUU
durypsr;

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

e BBINOJHATH ICUCTBUS HAIBEKTOPAMH;

e pelmaTrh 3aJaud Ha JO0Ka3aTeJbCTBO MAaTEMATHYECKMX OTHOLIEHUW U
HAXOXKJICHHE T€OMETPUYECKUX BEJIIMYMH, NPUMEHSAS W3BECTHBIE METOJIbI
IPU PELICHUH MAaTEMaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e TMPUMEHATH MPOCTEHIINE MPOTPAMMHBIE CpPEACTBA U  AJIEKTPOHHO-
KOMMYHHKAlIHOHHBIE CUCTEMBI P PEHICHUH CTEPEOMETPUUYECKUX 3a]1ay;

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
aHAJM3HPOBATH PEalbHbIE CUTyallMd, MPUMEHSATh U3YUYCHHBIE MOHSITUSA B
npolecce IOHMCKa peHIeHHs MaTeMaTHYecKu ChOopMyIHPOBaHHOMN
npo0JIeMBbl, MOJAEIUPOBATh PEANbHBIC CUTyallMH Ha SI3BIKE TEOMETPHH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJENIH C UCIOJIB30BAHMEM I€OMETPUUYECKHX
MOHSITHA W TEOpEM, ammapara aiareOpbl, pemiarh MpPaKTUYECKUe 3ajadqyd,
CBSI3aHHBIE C HAXO0XK/ICHHEM T€OMETPUUECKUX BEIUYUH;

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

K xonmy 11 kiaacca oOyvaromuiicst HAy4UTCS:



CBOOOJHO ONEPUPOBATH MOHATUSMH, CBSI3aHHBIMU C IWJIMHJPUYECKOMH,
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 OJYUYEHHUS TEJ BpalllCHHUS;

KJacCU(UIUPOBATh B3AMMHOE PacIoyioKeHue chephl U MIOCKOCTH;
BBIYHUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
00BEMBI U MIIOMIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAIEHUS,
Tr€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYIT;

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

BBIUUCIISITh COOTHOIIEHUSI MEX]y TUIOLIAASIMU MOBEPXHOCTEN U 00bEMaMu
I10JTOOHBIX TEI;

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

U3BJIEKaTh, WHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HH(OpPMAIUIO O
POCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, NpeICTaBICHHYIO Ha
YepTekax U pUCyHKax;

CBOOOJTHO OTMIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;
BBIIIOJIHSIThOTIEPALIUMHAIBEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOU CHCTEME KOOPAMHAT;
pemaTh TEOMETPUUECKUE 33/1a4M Ha BBIYMCIICHUE YTIIOB MEXAY MPSMBIMU
U IUIOCKOCTSIMH, BBIYMCIIEHHUE PACCTOSIHUKM OT TOYKH [0 IUIOCKOCTH, B
L[€JI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOA NP PEIICHUY;
CBOOOJTHO ONEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBITIONHATh M300paXKCHUS MHOTOTPAHHUKOB U TN BpAIICHUSA MpPU
NapajuyieIbHOM  TEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€PKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPsIMOM, TpeoOpa3oBaHus mog00us;
CTPOUTH CEYEHUS MHOTOIPAaHHUKOB U TEJl BpPAIECHUSA: CEYEHUs LUINHIpA
(mapanienbHO U NEPHEHAUKYISIPHO OCH), CEUYECHUS KOHYCa (MapalijiebHbIe
OCHOBaHHIO M MPOXOSALINE YepE3 BEPUINHY ), CEUEHUS 11apa;
UCII0JIB30BaTh METOJbl IOCTPOEHHUSI CEUYEHUW: METOJ CIJIE0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN TIOCKOCTH;



JIOKa3bIBATBI€OMETPUUECKUEYTBEPKICHUS;

MPUMEHSTh TeoOMEeTpUuYecKkre (AKThI ISl PEUICHUS CTEPEOMETPUUECKUX
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;

IIPUMEHSATh MPOTrPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHbBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUYECKUX 3aad;

IIPUMEHATh  TOJIYYCHHbIE  3HAaHMS  HAa  [PAKTUKE:  CPAaBHUBATH,
AHAIM3UPOBATH U OLICHUBATh PEATbHBIE CUTYyallMH, IPUMEHATh U3yUYCHHBIC
MOHSATUS, TEOPEMBI, CBOWCTBA B NPOLECCE TNOUCKA  PELICHUS
MaTreMaTH4ecku  cpopMyaupoBaHHONW  MpoOOJIEMBbl,  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'€OMETPUYECKUX BEJTNYNH;

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



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/n

HaumenoBanue
pa3jaesioB u
TeMIIPOrpaMMbl

KoanuecTBouacoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTH4eckue
padoTsI

DJIeKTPOHHbIE
(uu¢possie)
o0pa3oBaTe/ibHBI
epecypcsl

BocnurareJbHbIHACTIEKT

Beenenue B
CTEPEOMETPHUIO

23 1

c(hOopMUPOBAHHOCThH I'PaskIaHCKOM
MO3UIIMH 00yYaIoNIerocs Kak
AKTUBHOTO ¥ OTBETCTBEHHOTO YJICHA
POCCHICKOTO 00IIIEeCTBa,
MIPEJICTABICHHE O MAaTEeMAaTHICCKIX
OCHOBaX (PyHKITMOHUPOBAHMS
Pa3INYHBIX CTPYKTYP, SIBJICHHUIA,
MpoLEeayp IpaskJaHCKOTO O0IIecTBa
(BBIOOPBI, OTIPOCHI M IPYTO€), YMEHHUE
B3aMMO/ICIICTBOBATD C COLIMATbHBIMU
MHCTUTYTaMH B COOTBETCTBHH C UX
GYHKUMSIMHY 1 Ha3HAUCHUEM;

Bzaumnuoe
pacIoJioKeHue
MPSMBIX B
MIPOCTPAHCTBE

c(hOopMUPOBAHHOCTh POCCUICKOMN
IPAXKJIAHCKOU UIEHTUYHOCTH,
YBaXXEHUA K POUUIOMY U
HACTOSIIEMY POCCUICKOM
MAaTE€MAaTHKH, IEHHOCTHOE
OTHOILIEHUE K TOCTHKEHUSM
POCCUICKHX MAaTEMAaTUKOB 1
POCCHUICKON MAaTeMaTUYECKOMN
LIKOJIbI, UCIIOJIB30BAHUE ITUX
JOCTHKEHUH B JPYTUX HayKax,




TEXHOJIOTHUSX, Chepax IKOHOMHUKH

OCO3HAHUE JyXOBHBIX LIEHHOCTEN
POCCHIICKOTO HapoJa,
c(hopMUPOBAaHHOCTH HPABCTBEHHOTO

[TapannensHOCTH
CO3HAHUS, STUIECKOTO MMOBEIACHHUSI,
MPSIMBIX U
. 8 CBSI3aHHOTO C TIPAKTHYECKUM
TUTOCKOCTEH B 5
MPUMEHEHHUEM JIOCTHIKCHHI HAYKH U
MPOCTPAHCTBE "
NeSITeTbHOCTHIO YUEHOTO, OCO3HAHHE
JIMYHOTO BKJIA/Ia B TIOCTPOCHUE
YCTOWMYHUBOTO OYmyIIETO
ACTETUYECKOE OTHOIICHUE K MHPY,
BKJTFOYAsT ICTETUKY MaTEeMAaTHIECKUX
[lepnenukynspH o
3aKOHOMEPHOCTEH, 00OBEKTOB, 3a71a4,
OCTb MPSAMBIX H . .
. 25 pelIeHu , pacCyXICHHH,
IJIOCKOCTEH B
BOCIIPUUMYHUBOCTD K
MIPOCTPAHCTBE
MaTeMaTHYECKUM acleKTaM
pa3IMYHBIX BUJIOB HCKYCCTBA
c¢(OpMHUPOBAHHOCTH YMEHUS
MPUMEHSTh MaTEMaTHYECKHE 3HAHUS
B MHTEpecax 3/10pOBOTO U
Oe3omacHoro 00pasa KU3HHU,
OTBETCTBEHHOE OTHOILIEHUE K CBOEMY
Vel u 16 3I0POBBIO (3I0POBOE MUTAHHE,
paccTosHUA cOamaHCUPOBAHHBIN PEXXUM 3aHATUN

U OTJIbIXA, peryisipHas pu3nuecKas
aKTUBHOCTH), (huznyeckoe
COBEpILIEHCTBOBAHUE MTPH 3aHATHIX
CHOPTUBHO-03/I0POBUTEIILHON
JeSITebHOCTHIO




MHororpanHuku

TOTOBHOCTb K TPYZy, OCO3HaHHE
LIEHHOCTH TPYIOJIIO0HS, HHTEpPEC K
pa3nu4HBIM chepam
poeCCUOHAIBHON NEATEIHHOCTH,
CBSI3aHHBIM C MaTEMAaTHUKOH U e€
NPUJIOKCHUSAMH, YMEHUE COBEPIIATh
OCO3HaHHbII BbIOOp Oyymeit
npodeccuu U peain30BbIBATh
COOCTBEHHBIE KU3HEHHBIC TUTAHBI,
TOTOBHOCTH M CIIOCOOHOCTH K
MaTeMaTH4eCKOMY 00pa30BaHHUIO U
caM000pa30BaHUIO Ha POTSHKEHUH
BCeH JKU3HHU, TOTOBHOCTH K
AKTUBHOMY YYaCTHIO B PEIICHUH
MPAKTUYECKUX 3a7a4
MaTeMaTH4eCKON HalpaBICHHOCTH

BekTops! B
MIPOCTPAHCTBE

12

c(hOpMHUPOBAHHOCTH IKOJIOTUYECKOU
KYJIbTYpbl, HOHUMaHUE BIUSHUSA
COLMAJIbHO-3KOHOMHUYECKHUX
MIPOLIECCOB HAa COCTOSIHUE PUPOJTHOU
Y COLIMAIbHOU Cpefibl, OCO3HAHUE
rJ100aJIpHOTO XapakTepa
HKOJIOTHUECKUX MPOOIIeM,
OpHUEHTAaLMs Ha IPUMEHEHUE
MaTeMaTUYECKUX 3HAaHUU 1Jis
pelieHus 3a1a4 B 001acTi
OKpY>Karolleu cpeibl, INIAaHUPOBaHUE
MOCTYIIKOB Y OLIEHKH UX BO3MOKHBIX
MOCJIEACTBUH JUISI OKPYXKAIOLIEN
cpenbl




[ToBTOpEHMeE,
000011eHNe U

c(hOpMHPOBAHHOCTH MHUPOBO33PEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUSA HAYKU U
0011IECTBEHHO! IIPAKTUKH,
HOHUMAaHUE MaTeMaTHIECKOU HAayKHn
Kak cepbl YeITOBEUECKOM
NEeSITeTbHOCTH, ATAIOB €€ Pa3BUTHUS H

8 5) 3HAYUMOCTH JUISl pa3BUTHUSA
cucTeMaTu3anus
. LMBWIN3AL1H, OBJIAJICHUE SI3BIKOM
3HaHUU ¢
MAaTE€MAaTHKH U MaTEMaTUYECKON
KYJIbTYpOH KaK CpPEJICTBOM ITO3HAHMS
MHpa, TOTOBHOCTh OCYILECTBIIATH
IIPOEKTHYIO M UCCIIEI0BATEIBCKYIO
JIEATEIbHOCTh UHINBHTyaJIbHO U B
TpyIIIe.
OBUIEE KOJIMYECTBO
YACOB I10 102

I[TPOTPAMME




11 KVIACC

KonunuyecrBouacos DJIeKTPOHHbIE
Ne | HaummeHoBaHuepaszae .
(uudpossbie) BocnurarejabHbliiac
n/ | JoBH Bcer | KonrtpoabHblepad I[IpakTnueckunepad
o0pa3oBaTebHbIEpeCY | eKT
n TEeMIIPOrpaMMBbl 0 OThbI OThbI
pPChI
1 AHanuTnyeckasreome 15 1
TpuUs
[ToBTOpEHME,
9 00o011eHne u 15 1
cUCTeMaTH3alus
3HAHUM
3 OO0BEMMHOTOTpAaHHUKA 17
4 TenaBpamenust 24
IImomanu
5 MMOBEPXHOCTH U 9 1
00BEMBI KPYTJIIBIX TEJ
[ToBTOpEHME,
5 0000111EHNE U 17 5
CUCTEMaTU3aIus
3HaHUHI
7 JIBYoKEHUS 5 1
OBUIEE KOJIMYECTBO 102 8 0
YACOB I10 I[TPOI'PAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne

~

Temaypoka

KoaunyecTtBouacoB

Be
ero

KoHTpoJbHBI
epadoThI

IIpakTuyecku
epadoThI

Harausy
YeHust

JileKTpoHHbIenu¢poBHICOOPa30B
aTeJIbHbIEpeCypPChI

OcHoBHbIE IpaBUIIa U300paKEHUS
Ha PUCYHKE IIIOCKOCTH,
napajuIebHbIX IPSIMbBIX (OTPE3KOB),
CepeINHBI OTPE3Ka

TlousTis CTCPCOMECTPHU: TOUKA,
MpsiMasi, TNIOCKOCTh, TPOCTPAHCTBO.
OcCHOBHBIE TIpaBUIIa U300PAIKEHHUSI
Ha PUCYHKE TUTIOCKOCTH,
MapajuieIbHbIX MPSAMBIX (OTPE3KOB),
CepeIMHBI OTPE3Ka

IlonsaTus: MEPECCKAOIMINECA
IIJIIOCKOCTH, IEPECEKAIOIMINUECA
mpsMas 1 IJI0CKOCTh,
MOJIYIIPOCTPAHCTBO

IlonsTus: MNEPCCCKArOIMUCCA
INIOCKOCTH, IICPECCCKAIOIIUCCS
InpsaMas U IJI0CKOCTD,
MOJYIIPOCTPAHCTBO

MHororpaHHUKH, H300paxeHue
MPOCTEHUIINX MPOCTPAHCTBEHHBIX
¢buryp, HecyIecTBYIOIUX 0ObEKTOB




MHororpaHHuKu, U300pakeHue
IIPOCTEMIINX IPOCTPAHCTBEHHBIX
¢buryp, HeCyIeCTBYIOIUX 0OBEKTOB

AKCHOMBI CTEPEOMETPHUH U IIEPBBIE
CJIEJICTBMS U3 HUX

AKCHOMBI CTEPEOMETPHUH U IIEPBBIE
CJIEJICTBMS U3 HUX

AKCHOMBI CTEPEOMETPHUH U IIEPBBIE
ciencTBus U3 HuX. CrocoOsl
3a/IaHUsI IPSIMBIX U TUIOCKOCTEH B
IIPOCTPAHCTBE.
O0603HauEHUSATIPSIMBIX U IIOCKOCTEN

10

N300paxkeHue ceuyeHnil mupamMuipl,
Ky0a U MPU3MbI, KOTOPBIE TPOXOJISAT
yepe3 ux peopa.
N3o00paxkennenepecedeHusnoIy4eH
HBIXITOCKOCTEH.
PackpamnBaHnenocTpoeHHbIXCEUEH
Uipa3HBIMUILIBETAMU

11

N3obpaxenne ceUeHU MMpaMHuIbI,
Ky0a U MPU3MbI, KOTOPBIE IPOXOJISAT
yepe3 ux peopa.
N3o00paxkeHnenepecedeHusmoay4eH
HBIXIUIOCKOCTEH.
PackpammBanuenocTpoeHHbIXCEUEH
UHpa3HBIMUIIBETAMU

12

N300pakenue ceueHuit mupaMuipl,
Ky0a ¥ MPU3MBI, KOTOPbIC TPOXOJIST
yepes ux péopa.




N3006pakeHuenepeceyeHusnoNy4eH
HBIXIIOCKOCTEH.
PackpamnBaHuenoCcTpoEeHHbIXCEYEH
HNHpa3HBIMUALIBETAMHU

13

N300pakenue ceueHuil mipaMu/ipl,
Ky0a ¥ PU3MBbI, KOTOPHIE TPOXOISAT
yepe3 ux peopa.
N3obpaxenuenepecedeHUsoIydeH
HBIXIIOCKOCTEH.
PackpammBanmnenocTpoeHHbIXCEUEH
MHpa3HBIMHALIBETAMHU

14

Merton cneoB sl MOCTPOEHUS
CEUYECHUU

15

Merton cieoB ISl TOCTPOSHUS
ceuenuidi. CBOMCTBA MEepeCEUCHMI
MPSAMBIX U IIOCKOCTEH

16

Merton cieoB 1Sl HOCTPOSHUS
ceyenuid. CBOMCTBA MepeceUCHU
MPSIMBIX U IJIOCKOCTEH

17

[ToctpoeHue ceyeHuit B nupamu/e,
KyOe 1o TpéM TouKaM Ha pEopax.
Co3aHue BEIHOCHBIX YEPTEKEN U
3aMMch M1aroB MOCTPOCHUS

18

[TocTpoeHue ceveHuit B mupamuie,
KyOe 1o TpéM ToukaM Ha p&Opax.
Coznanue BBIHOCHBIX YepTEKEH 1
3aMuch M1aroB MOCTPOCHUS

19

ITocTpoenue ceuyeHuil B mupamue,
KyOe 1o TpéM ToukaM Ha pébpax.




CoztaHue BBIHOCHBIX YEPTEKEN U
3aIUCh IIAroB MOCTPOCHUS

20

[TocTpoeHune ceuenuit B mupamu/e,
KyOe 1o TpéM Toukam Ha pédpax.
CozlaHue BBIHOCHBIX YEpTEXKEHN U
3aIlMCh IIAroB MOCTPOCHUS

21

[ToBTOpEHME TUTAHUMETPHH:
TeopeMa 0 MPONMOPUHOHATIBHBIX
otpe3kax. [loobuerpeyronbHIUKOB

22

[ToBTOpEHME TUTAHUMETPHH:
Teopema Menenas. Pacuersl B
CEYECHMAX HA BBIHOCHBIX YEPTEXKAX.
HcTopuspazBUTUAIIIAHUMETPUH U
CTEpEOMETPUH

23

KonTtponbHas padoTa "AKCHOMBI
crepeoMerpun. Ceuenus"

24

B3aumHoe pacnosoxeHue npsmMbIx B
npoctpancTBe. CKpenuBaronecs
npsimbie. [IpusHaku
CKPEILMBAIOIIUXCS MPSMBIX.
[TapannensHbienIpsSIMBbIC B
MIPOCTPAHCTBE

25

Teopema o cymiecTBOBaHUM U
€AMHCTBEHHOCTH IIPSIMOM
napasieIbHON TaHHOU MPSIMO,
MPOXOJAIIEH Uepe3 TOUKY
MPOCTPAHCTBA U HE JIeKalllel Ha
JAHHOU npsiMoit. JlemMma o
NepeceueHNNNapaIeIbHBIXIIPSIMBIX




IIIIOCKOCTBIO

26

[TapamienbHOCTB TPEX NPSIMBIX.
Teopema o TpEX mapayIEIbHBIX
npsMbIX. Teopema o
CKPEILMBAIOIUXCSMPAMBIX

27

[TapannensHO€ MPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA MapaJIEILHOTO
MMPOCKTUPOBAHM.
N306paxkenuepa3HbIxpuryp B
MapajuIeIbHONIPOEKIINN

28

[eHnTpanbsHas mpoekuus. YToi ¢
COHAIPaBJICHHBIMU CTOPOHAMHU.
YTroIMexIynpssMbIMHA

29

3amayn Ha JOKA3aTeILCTBO U
HCCIIE0BaHNE, CBI3aHHEIE C
PacIoyIOKEHUEM MPSMBIX B
MPOCTPAHCTBE

30

[TonsTHA: MapaJyIETbHOCTh NPSIMO
Y TUIOCKOCTH B IIPOCTPAHCTBE.
[Ipu3Hak napamuiebHOCTH MPSMOU U
IJIOCKOCTH.
CaoiicTBanapajieIbHOCTUIPSIMON U
IJI0CKOCTH

31

I'eomerpuueckue 3a1auu Ha
BBIUMCIIEHUE U J0KA3aTeNIbCTBO,
CBSI3aHHBIE C N1ApPAJIJIEIBHOCTBIO
MPSIMBIX U IIJIOCKOCTEN B
IIPOCTPAHCTBE

32

HOCTpOCHI/IC CCUCHU, ITPOXOAALICTO




yepes JaHHYI0 IPSAMYIO Ha YEPTEXKE
Y MapAJUIETBHOIO APYTrOW NpsiMOM.
PacuéroTHOIEHMI

33

[TapannensHas npoekuus,
MPUMCHCHUC IJIA ITOCTPOCHU A
CeueHHi Ky0a ¥ mapajuiesenumne/a.
CaoiicTBanapayienenuneaa u
MIPU3MBI

34

[TapannenpHbIE IITIOCKOCTH.
[Tpu3Haku nmapamienbHOCTH JBYX
IJTOCKOCTEHN

35

Teopema o mapaieIbHOCTH U
C€AMHCTBEHHOCTH ITINIOCKOCTH,
MPOXOSIIEH Yepe3 TOUKY, HE
MPUHAJICHKAILYIO TaHHOM
IJIOCKOCTH U CIEACTBUS U3 HEE

36

CaolicTBa napauieIbHbIX
IJIOCKOCTEH: 0 mapayuieaTbHOCTH
MPSIMBIX TIEpECeUeHus MU
MepPEeCcCeYeHHH JIBYX MapaliesbHbIX
IJIOCKOCTEH TpeThen

37

CBoiicTBa napajjieinbHbIX
IJIOCKOCTEH: 00 OTpe3Kax
napauieNbHbIX TPSIMBIX,
3aKITFOUEHHBIX MEXKTY
napajieIbHbIMU IJIOCKOCTIMHU; O
MEPECCUCHUH NPSIMOU C IBYMSI
napajieIbHbIMU TIOCKOCTSIMHU

38

IToBTOpenue: Teopema [Tudaropa Ha




IIJIOCKOCTH

39

IToBTOpEHuUE:
TPUTOHOMETPHUAIPIMOYTOJIBHOIOTPE
YroJIbHUKa

40

CaoiicTBa Ky0a 1 MPSIMOYTOJILHOTO
napajuielenune1a

41

Brruucnenue amH OTpEe3KOB B KyOe
U TIPSIMOYTOJTBHOM
napaiesienure e

42

[lepneHMKYISIPHOCTD NPAMOU 1
mrockocTH. [Ipu3nak
MEPIEHIUKYIISIPHOCTH MPSIMOH U
IJI0CKOCTH

43

[TeprieHAMKYISAPHOCTD MPSAMOM U
mrockoctu. [TpusHak
MEPIEeHIUKYIIPHOCTH MPSMON U
MJI0CKOCTH

44

Teopema o cymiecTBOBaHUU U
€IMHCTBEHHOCTH TNPSIMOM,
MPOXOIALICH Yyepe3 TOUKY
MIPOCTPAHCTBA U NMEPIICHIUKYIIPHON
K IJIOCKOCTHU

45

IInockocTu n NEPNCHAUKYIIAPHBIC
UM IIPsAMBIC B MHOT'OI'PAaHHUKAX

46

IInockoctu u NEPNCHAUKYIIAPHBIC
UM IIPAMBIC B MHOTOT'PAHHUKAX

47

[leprieHAUKYISAp U HAKJIOHHASL.
IlocTpoeHue nepneHauKysapa u3




TOYKH Ha MPSAMYIO

48

[lepneHuKysp 1 HAKJIOHHAS.
[TocTpoenue neprneHuKyspa u3
TOYKH Ha MPSAMYIO

49

Teopema o0 TpEX nepHeHANKYIApax
(mpsimast 1 oOpaTHast)

50

Teopema o TpEX nmepneHaUKyIIpax
(npsimas u oOpartHas)

51

Yroamex1yCKpenmBaromuMUCAIpPs
MBIMH

52

[Tonck neprneHIMKyISIpHBIX IPSIMBIX
C ITIOMOIIIBIO nepneH)menﬂpme
IJIOCKOCTEN

53

OpToroHa IbHOETIPOCKTUPOBAHUE

54

[TocTpoenune ceuenuii Kyoa, MPU3MBI,
MPaBUJIBHON MUPaMUIbI C TIOMOIIBIO
OPTOTrOHAJIBLHOW MPOEKIUU

55

[TocTpoenue ceueHnuii Kyoa, MpU3MBI,
MPaBUJIBHON MUPaMUbI C TIOMOIIBIO
OpPTOTOHAJILHOM MPOEKINH

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEIILHO IJIOCKOCTH.
[TnockoctucummeTpuii B
MHOTOTPaHHUKAX

57

[Tpu3Hak nepneHuKyIspHOCTH
MIPSIMON U TUIOCKOCTH KaK CIIEACTBUE
CUMMETPHUHU

58

HpaBI/IJ'ILHHe MHOT'OT'paHHUKH.




Pacuér paccTosiHuil OT TOUKH 10
IUIOCKOCTH

59

[IpaBuUsIbHBIE MHOTOTPAHHUKH.
Pacuér paccTosiHuil OT TOUKH 10
IUIOCKOCTH

60

CriocoObI OIyCTHTH
NEPIIEHANKYIISIPBI: CHMMETPHS,
CABUTI TOYKH I10 NapaJJIEIbHON
psAIMOM

61

CrBur 1o HenapaJIeIbHOM MPAMOH,
W3MEHEHNE PACCTOSHUN

62

KonTponsnas pabora "B3anmHoe
PACIIOJIOXKCHUEC MTPAMBIX U
IJTOCKOCTEN B MpocTpaHcTBe"

63

[ToBTOpEHUE: Yroa MeX Iy NPSIMBIMU
Ha TUIOCKOCTH, TPUTOHOMETPHUS B
MIPOU3BOJILHOM TPEYTOJIbHUKE,
TeopeMa KOCUHYCOB

64

[ToBTOpEHUE: Yroa Mex Iy
CKPEIMBAIOIIUMHUCS PSIMBIMU B
MIPOCTPAHCTBE

65

FGOMeTpI/I‘-ICCKI/IC MCTObI
BBIYHUCIICHUA YTJIa MCKAY NPAMbIMU
B MHOT'OI'PaHHHKax

66

JIByrpanssbiii yroa. CBOMCTBO
JIMHENHBIX YIJI0OB IBYTPaHHOTO yrja

67

HepHeHI[I/IKy.TIHpHBIe IJIOCKOCTH.
CBoiicTBa B3aMHO




NEPIEHIUKYIIAPHBIX INIOCKOCTEN

68

[Ipu3Hak nepnesauKyIspHOCTH
IIJIOCKOCTEM; TEOpEMa O MPSAMOU
IIepeCeUYeHMs ABYX IIOCKOCTEN
MIEPIEHIUKYISIPHBIX TPEThEU
IUIOCKOCTH

69

[IpssMOYroIBHBIN MapajuIeIenuIe;
Ky0; U3MepeHus, CBOICTBa
IPSIMOYTOJIBHOTO NTapaJuIeIeIuIe1a

70

Teopema o guaroHayn
MPAMOYTOJIHOTO MapaJijieenuIena
U CJIEJICTBHE U3 HEE

71

CrepeomeTpuyecKre U MPUKIIAIHbIE
337141, CBA3aHHbIE CO B3aUMHBIM
PACIIOJIOKEHUEM IPSAMBIX U
IJIOCKOCTH

72

[ToBTOpEHUE: CKPEIIUBAIOLITHECS
HpsIMbIE, TTapaJlIeIbHBIC TIOCKOCTH
B CTaHJAPTHBIX MHOTOIPAaHHHUKAX

73

[Tapa mapannenbHbIX MJIOCKOCTEH Ha
CKPEILUBAIOIIUXCS MPAMBIX,
paccTosiHUE MEXTY
CKPEIMBAIOIIUMHUCS IPSIMBIMU B
MIPOCTBIX CUTYAITHIX

74

PaccTostHue oT TOUKH A0 INJIOCKOCTH,
PacCTOAHUC OT HpHMOI\/’I 0
IIIIOCKOCTH

75

Beluncnenue paccTosHUN MEXKTY




CKPELIUBAIOIIMMHUCS IPSIMBIMU C
IIOMOIIBIO NIEPIEHANKYIIAPHON
IIJIOCKOCTH

TpéxrpaHHbIid yros, HEpaBeHCTBA
JUIsl TPEXTPaHHBIX YIriIoB. Teopema

76
[Tudaropa, TeopeMbl KOCUHYCOB H
CHUHYCOB Il TPEXTPAHHOTO yria
DnemMeHTHl chepuuecKoi

77 T€OMETPUHN: T€0AEC3NYECKHUE JINHNAN
Ha 3emie

78 KonTpossnas padorta "Yrisl u
paccrosiHus"

79 Cucremaru3zanus 3HaHUN
"MHOTOrpaHHUK U €ro 3JIEMEHTHI"

80 [Mupamuna. Buasl nupamu.
[IpaBunbpHas nupamuaa

81 [Tpuszma. [Ipsimas u HakJIOHHAA
npu3Msl. [IpaBunbHasnpuzMa
[Ipsmoit napamnenenunen,

82 MIPSIMOYTOJIBHBIN MapajlieIeuIIe],
Ky0

83 BrinykiibleMHOTOT paHHUKH.
Teopemaldiinepa
Brimykiible MHOTOTpaHHUKH.

84 | Teopema Ditnepa. [lpaBunbHbie U
MOJTyIIPABUIIbHBIE MHOTOTDAHHUKHU

85 KonTponeHaspaboTa

"MHororpaHHuKu"




Ilonstue BCKTOpA Ha IIJIOCKOCTHU U B

86 1
MIPOCTPAHCTBE

87 | CyMMaBeKTOpOB 1

88 | PasHOCTBBEKTOpPOB 1

89 | IlpaBunomapaienenumneaa 1

90 | VYMHOXCHHEBEKTOPAHAYHCIIO 1
Pasnoxxenue Bekropa o 0azucy

91 | Ttp€X BEKTOPOB, HE JICKAIIHX B 1
OJIHOM IIJIOCKOCTH

92 | CxansgpHOENpOU3BEICHUE 1

93 Brruncienue yrina Mexmy 1
BEKTOpaMH B MPOCTPAHCTBE

94 | Tlpocreitmme3anaun ¢ BEKTOPaMHu 1

95 [IpocTeitmmesanaun ¢ BEKTOpaMu 1

96 [IpocTeitmmesanaun ¢ BEKTOpaMu 1

97 [IpocTeitmmesanaun ¢ BEKTOpaMu 1

08 O060011eHuEe U ) 1
crcTeMaTH3alUsI3HAHU ]

99 O060011eHuEe U ) 1
crcTeMaTH3alUsI3HAHU ]

10

0 HroroBaskoHTpoJIbHasspaboTa 1

10

1 HroroBaskoHTpoJIbHasspaboTa 1

10

5 HToroBaskoHTpoJIbHaspaboTa 1

10 | OO6oOmeHue u 1




3

CUCTEMAaTHU3alUI3HAHUN

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

10




11 KVIACC

Ne KonunuyecrBoyacos
Jatau3yuy | DJeKTPpOHHbIeM(PPOoBbLICOOPa30BaAT
n Temaypoka Bce | KoHTpoabHbIe IIpakTUyeckue
eHMs eJIbHbIEpecypChl

/ ro | pa6oThbl paGoThI
n

[ToBTOpEHME TEMBI

"KoopauHaTsl BeKTOpa Ha 1

IJTOCKOCTH U B IPOCTpaHCTBE"

[ToBTOpenue temsl "CrassipHoe 1

MPOU3BEJICHHE BEKTOPOB"

[ToBTOpEHME TEMBI

"Beruncienue yriia Mexmay 1

BEKTOpaMH B IIPOCTpaHCTBE"

[ToBTOpenue TeMol "YpaBHEeHHE

MIPSIMOM, IPOXOIAIICH Yepe3 ABE 1

TOYKH"

VYpaBHEHHUE IIIOCKOCTH,

HOpMaJlb, YpaBHEHHUE TUIOCKOCTH 1

B OTpE3Kax

VYpaBHEHUE IIOCKOCTH,

HOpMaJlb, YpaBHEHHUE TIOCKOCTH 1

B OTpe3Kax

BekropHoenpousseneHue 1

JInHeliHbIEHEpaBEHCTBA, 1

JIMHENHOETPOrpaMMHUPOBAHNE

JInHelHbIEHEpaBEHCTBA, 1




JIMHEWHOEIIPOrpaMMHUPOBaHUE

10

AHaTATHYECKUE METOIbI
pacuéra yriia Mexay NpssMbIMU B
MHOTOTpPaHHUKAX

11

AHnamutudeckue MeTOIbI
pacdéra yria Mexay
IUIOCKOCTSIMU B
MHOTOTpaHHUKaX

12

dopmysia pacCTOIHUSA OT TOUKH
JI0 MJIOCKOCTH B KOOPAMHATAX

13

Haxoxnenue pacctostHuii OT
TOYKH JI0 TUIOCKOCTH B KyOe

14

Haxoxnenue pacctosiHuii oT
TOYKH JI0 TJIOCKOCTH B
MPaBUILHON MUPAMHUJIC

15

KontponbHaspaboTa
"AnanutuueckasireoMmerpus"”

16

CG‘IGHI/IHMHOFOFpaHHI/IKOBZ
CTaHAAPTHBIEMHOT'OI'PaHHUKHA

17

CeueHUsIMHOTOTPAHHUKOB:
METOCIEIOB

18

CedeHusi MHOTOI'PaHHUKOB:
CTaHJAPTHBIE TIJIOCKOCTH,
MepeCeYCHMS MPSIMBIX U
MI0CKOCTEH

19

HapaJ'IJ'IeJ'ILHLIe psAMBbIC U
IIOCKOCTH: TTapaJlJICJIbHBIC
CCUCHUA




20

[TapamienpHbIe IPSIMBIE U
IJIOCKOCTH: PACUYET OTHOLIECHUI

21

[TapamienpHbIe IPsIMBIE U
IUIOCKOCTH: YIJIBI MEXKIY
CKpCIIUMBAOIIUMHUC ITPAMBIMHA

22

[lepnenuKyssipHBIE IPSMBIE U
IIJIOCKOCTH: CTaHAAPTHBIE Tapbl
MEPIEHIUKYIIAPHBIX IIIOCKOCTEN
U NPSIMBIX, CHMMETPUU
MHOTOTPaHHUKOB

23

[lepnenukynsipHbIE IPSAMBIE U
IJIOCKOCTHU: TEOPEMA O TPEX
MEPIEHIUKYIIPax

24

[lepnieniukynspHbIe MPsIMbIE U
MJIOCKOCTU: BBIUMCIICHUS UIUH B
MHOTOTpaHHUKAX

25

[ToBTOpEeHuE: mIomagn
MHOTOYTOJILHUKOB, (POPMYJIbI
JUTSI TUTOIIA/IeH, COOOpaKeHuUs
noxoous

26

[ToBTOpEHUE: TUTOMIAM
MHOTOYTOJILHUKOB, (DOPMYITBI
JUIS TIOMIAICH, COOOpaXKeHUs
nooous

27

[ToBTOpEHMeE: mIomAaH
MHOTOYTOJILHUKOB, (DOPMYIIBI
JUTS TIIOMIAACH, COOOpaxeHuUs
moaoous




28

[Inomanu ceyenun
MHOTOT'PaHHHUKOB: IIJIOIIA H
MOBEPXHOCTEH, pa3pe3anus Ha
9acTH, COOOpaKEHUS TTOJ0OHSI

29

[Inomanu ceyenui
MHOTOT'PaHHUKOB: TIJIOIIA H
MOBEPXHOCTEH, pa3pe3anus Ha
4acTu, cOOOpaxkeHus noao0us

30

KonTtponsHas pabora
"[IoBTOpEHNE: MHOTOIPAHHHKH,
CEYECHMS] MHOTOI'PAaHHHUKOB"

31

O0BéM Tema. O0BeM
MPSMOYTOJIBHOTO
napajuiesienune/ia

32

3amaun 00 yaBOEHUH Ky0a, 0
KBaJIpaType Ky0a; 0 TPUCEKITUU
yria

33

CrepeoMeTrpuueckue 3aaauu,
CBSI3aHHbBIE C 00BEMOM
MPSIMOYTOJIbHOTO
napajuiefienunea

34

[Ipuknaanele 3a1auu,
CBSI3aHHBIE C BBIUMCIIEHUEM
00BbEMa IPSIMOYT OJIBHOTO
napaesnenumnena

35

OO0BEMIPAMOUTTPU3MBI

36

CrepeomeTrpuueckue 3a/1auu,
CBSI3aHHBIE C BBIUYMCIICHUEM




00BEMOB IPSMO TTPUMBI

37

[Ipuxnagneie 3a1auu,
CBsI3aHHbIE C 00BEMOM NPSAMOI
MIPU3MBI

38

Brruncnenue 006EMOB TeI ¢
IIOMOIIBIO OITPENIEIIEHHOTO
WHTETpaa.
OO6BEMHAKIIOHHOUITPU3MBI

39

Brruucienue 00bEMOB TEI ©
TIOMOTIBIO OITPENIEIIEHHOTO
uHTerpaya. O0bEMIUPaMUIBI

40

®dopmyia 00pEMa TUPAMUIBL.
OTtHo1eHne 00HEMOB MTUPAMHU/T
¢ 00IUM yriom

41

dopmya 00bEMa TUPAMUIBL.
OTtHo1IeHNnEe 0OBEMOB MTUPAMUL
¢ 00IUM yriom

42

CrepeoMeTrpuueckue 3a1auu,
CBsI3aHHbIE C 00bEMaMU
HAKJIOHHOM MPU3MBbI

43

CTCpCOMCTpI/I‘ICCKI/Ie 3aJa4u,
CBsI3aHHBIE C 00BEMaMHU
IMUpaMH bl

44

[IpuknagHbie 330291 110 TEME
"O0BEMBI TeN", CBSI3aHHBIC C
00BEMOM HAKIIOHHON TIPU3MBI

45

[IpuknagHeie 3a1a4u 10 TEME
"O0BEMBI TeN", CBSI3aHHBIC C




00BEMOM MUPAMHU/IBI

46

[Tpumenenne 00bEMOB.
Berunicienue paccTosHus 10
IUIOCKOCTH

47

KonTtponsHasipaboTa
"O6pEMMHOTOTpaHHHUKA"

48

]_II/IJ'II/IH)IpI/I‘-IGCKaSI IMOBCPXHOCTD,
00pazyrolue MUJINHIPUIECKOM
IIOBEPXHOCTHU

49

Hunuaap. [psamoit kpyroBoi
umwmHap. [nomans
MMOBEPXHOCTH LUAJIMHIPA

50

Konnueckas noBEpXHOCTB,
o0Opa3syromre KOHHIeCKOU
noBepxHoctu. Konyc

51

CedeHue KOHyca MITOCKOCTHIO,
MapaieIbHOMN MIIOCKOCTH
OCHOBaHUS

52

VYceuéHHbIN KOHYC.
N3006paxkeHue KOHYCOB U
yCeuEHHBIX KOHYCOB

53

ITnomans 0OKOBOI
MMOBEPXHOCTH U TIOJHOU
MOBEPXHOCTH KOHYCa

54

ITnomans 0OKOBOI
MMOBEPXHOCTU U TIOJTHOU
MOBEPXHOCTH KOHYCa

55

CrepeomeTpuueckue 3a1auu Ha




JI0KA3aTeJIbCTBO U BBIYMCIIEHHUE,
MMOCTPOCHUEM CEYEHUI
LUIHHIPA, KOHyca

56

CrepeomeTpuiecKue 3a1a4i Ha
JI0Ka3aTeJIbCTBO U BHIYHUCIICHUE,
IMOCTPOCHUEM CEUYEHUI
LWINHIpA, KOHYCa

57

[Ipuxknagnsie 3a1auu,
CBSI3aHHBIE C UJIMHIPOM

58

[Tpuxknagnsie 3a1ayu,
CBSI3aHHBIE C IUIUHIPOM

59

Cdepa u map

60

[epeceuenwue cdeprl 1 mapa ¢
mwrockocThro. Kacanue mapa u
cdepsl IIocKoCThI0. Bua n
n300pakeHHUenapa

61

[epeceuenwue cdepsl 1 mapa ¢
iockocteto. Kacanue mapa u
cdepsl II0CKOCThI0. Bua n
n300pakeHHUeNapa

62

VYpasuenue chepsl. [Tnomans
cdepsl 1 €€ yacTei

63

Cummetpusicdepsl U mapa

64

CrepeoMeTrpuueckue 3aa4uu Ha
JI0Ka3aTeJIbCTBO U BHIYUCIICHHE,
CBsI3aHHBIE CO C(Eepoi U MIapoM,
MOCTPOCHUEM MX CEUCHUI
IIJIOCKOCTBIO




65

CrepeomeTrpuyieckue 3aj1a4 Ha
JIOKa3aTeJIbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO CPpepoii U mapoMm,
IMOCTPOECHUEM UX CEUCHUU
TUTOCKOCTBIO

66

[Ipuxnaansie 3a1auu,
CBSI3aHHBIE CO c(hepoit u mapom

67

[ToBTOpEHME: OKPYKHOCTH HA
IIJIOCKOCTH, BBIYMCIICHUS B
OKPYXXHOCTH, CTAaHAAPTHBIE
noxo0us

68

Pazanunbie KOMOMHAIIMY TEN
BpAILIEHUSI U MHOTOTPAHHUKOB

69

3amaun o Teme "Tema u
MOBEPXHOCTH BpamieHus"

70

3amaun o Teme "Tema u
MOBEPXHOCTH BpamieHus"

71

Kontponbnas padora "Tena u
MOBEPXHOCTH BpamieHus"

72

O6béM mumuHApa. Teopema 06
00BEME TPSIMOTO IIIMHIPA

73

Brraucienue 00bEMOB TeI ©
MOMOIIBIO OTIPEACIEHHOTO
unterpana. O6bpEMKOHyca

74

ITmomanu OOKOBOM U ITOJIHOM
IOBEPXHOCTH KOHYCA

75

CrepeomeTrpuueckue 3a1auu,
CBSI3aHHBIE C BBIUYMCIICHUEM




00BEMOB IIIMHAPA, KOHYCA

76

IIpuknagHele 3aga4u 110 TEME
"OO0BEMBI U TITOMIATN
noBepxHocTei Ten"

77

O0BEM mapa u mapoBoro
cekropa. Teopema 00 06bEMe
mapa. [lnomane chepsr.
CrepeomeTpuiecKue 3a/1au,
CBA3aHHBIC C BBIYUCIICHUEM
00BEMOB 11apa, M1apoBOTO
CerMEHTa U IapOBOTO CEKTOpa

78

[TpuknagHeie 3a1a4u MO TEME
"O0BEMEBI Ten", CBSI3aHHEIE C
00BEMOM M1apa U IUIOMIA B0
cdepsl.
CoOTHOMICHUSIMEK TYTUIO A ISIM
WUIOBEPXHOCTEN U
00BEMaMHUITO 1O OHBIXTET

79

ITonoGOHbIE TENTA B
npocTpaHcTBe. M3MeHeHue
00béMa mpu 1o A00uu.
CrepeoMeTprYECKUE 3a/1a4H,
CBsI3aHHBIE C BEIYMCIEHHEM
00BEMOB TeJI U IUIoIaAeH
MOBEPXHOCTEH

80

KonTponsnas pabora "[Inomanu
MOBEPXHOCTU U 00BEMBI
KpYIJIbIX TET"

81

Z[BI/I)KCHI/IH MpOCTPAHCTBA.




OtoOpaxkenus. J[BmwkeHust u
paBeHCTBO (QHUTYD.
OO01recBoCTBAIBIKCHU T

82

Bunpl nBukenunii:
NapajuIeIbHbIN IIEPEHOC,
LIEHTpaJbHasl CHMMETpU,
3epKaJIbHasi CAMMETpHS,
IIOBOPOT BOKPYT MPSIMOM

83

[TpeobpazoBanus mop00usl.
[Ipsimas u cdepa Ditnepa

84

I'eoMmerpuueckue 3agaun Ha
IMIPUMCHCHUC NBUXCHUS

85

Kontponbras padota "BexTopsl
B IPOCTpaHCTBE"

86

O6o6matomee moBroperue 11
MOHSTUH U METOJIOB Kypca
reometrpun 10—11 knaccos,
CUCTeMAaTH3allHsl 3HAaHHIA:
"[TapannenbHOCTh TPSAMBIX U
IJTIOCKOCTEH B MpocTpaHcTBe"

87

O6o6maromee moroperue 11
MOHATHI U METOJIOB Kypca
reometrpun 10—11 knaccos,
CUCTEeMAaTH3allHsl 3HAaHHIA:
"Bektopsl B mpocTpancTre"

88

O6o06maromiee noropenue 11
MOHATUH U METOJ0B Kypca
reomerpun 10—-11 knaccos,
cucTeMaTH3alus 3HaHUM:




"BexTopsl B npocTpaHcTBe"

89

Ob6o6maromee moroperue 11
MOHSATUH U METOJIOB Kypca
reometpun 10-11 xnaccos,
CUCTEMaTU3alrs 3HaHWIA:
"O6beM MHOTOTpaHHUKA"

90

O6o6maromiee nopropenue 11
MOHSTUH U METOJIOB Kypca
reometpun 10—11 xmaccos,
CHUCTEeMaTU3als 3HaHH:
"O6beM MHOTOrpaHHUKa"

91

O6o06maromiee nopropeHue 11
MOHSTUH U METOJIOB Kypca
reometpun 10—11 xmaccos,
CHCTEeMaTH3aI1s 3HAaHWI:
"[lnomany moBEpXHOCTH U
00BEMBI KPYTJIBIX TEN"

92

O6o6maromee moroperue 11
MOHSATHUN U METOJIOB Kypca
reomerpun 10—11 knaccos,
CHCTEMAaTU3alMs 3HAHMIA:
"[Lno1any moBEpXHOCTH U
00BEMBI KPYTJIBIX TET"

93

HroroBasikoHTpobHaspaboTa

94

HroroBasikoHTpobHasIpaboTa

95

[ToBTOpEHue, 06001EeHNE U
cucTeMaTH3aIlHs 3HAHUH

96

Hctopust pa3BuTHA




CTEPEOMETPUH KAK HAYKHU U €€
POJIb B pa3BUTUU COBPEMEHHBIX
VMHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI

97

Hcropus pazsutus
CTEPEOMETPUU KaK HAYKU U €€
pOJIb B pa3BUTUH COBPEMEHHBIX
MHXEHEPHBIX U KOMITbIOTEPHBIX
TEXHOJIOTUH

98

Hcropus pazsutus
CTEPEOMETPUU KaK HAYKHU U €€
POJIb B pa3BUTHHU COBPEMEHHBIX
MHXEHEPHBIX U KOMITbIOTEPHBIX
TEXHOJIOTUI

99

Uctopus pazputus
CTEpEOMETPHUU KaK HAYKH U €€
POJIb B pa3BUTUH COBPEMEHHBIX
WHKEHEPHBIX U KOMIIbIOTEPHBIX
TEXHOJIOTUI

10

Hcropus pazButus
CTEPEOMETPUH KaK HAYKH U €€
POJIb B pa3BUTHUH COBPEMEHHBIX
WH)XEHEPHBIX U KOMITHIOTEPHBIX
TEXHOJIOTHI

10

Uctopus pazputus
CTEPEOMETPUH KaK HAYKHU U €€
pOJIB B Pa3BUTUHU COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH




Hcropus pazsutus
10 CTEPEOMETPUH KAK HAYKHU U €€
pOJb B Pa3BUTUH COBPEMEHHBIX 1

HHXXCHCPHBIX U KOMIIBIOTCPHBIX

TEXHOJIOTHUU

OBIIEE KOJIMYECTBO YACOB

10 [TPOTPAMME 102




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

10 xaacc

1. Maremaruka. ['eomerpusi. BaszoBbiii ypoBeHb: 10 kimacc: yuebuuk / A.I.Mepsmsk, JI.A.
Homuposckuii, B.b. ITononckuii u np. — 3-e uzn., crepeorun. — M.: Benrana-I'pad, 2020. — 208
c.: ui. — (Poccuiickuii yueOHUK).

2. Marematuka : anreOpa W Hadajla MaTeMaTHYECKOTO aHaIW3a, reoMeTpus. [ eomeTpus.
bazosriit yposens : 10 kiacc : metoaudeckoe nmocodue / E. B. bymko, A. I'. Mepansik, B.
b. Tonouckuii, M. C. Sxup. — M. : Benrana-I'pad, 2020 — 69 c. : un. — (Poccuiickuii
y4eOHUK).

3. Marematuka : anreOpa W Hadajla MaTeMaTHYECKOTO aHaIM3a, reoMeTpus. [ eomeTpus.
bazoBeiit ypoBens : 10 wmacc : aumaktuueckue matepuansl / A. I'. Mep3msak, B. b.
[Tononckuii, E.M. PabunoBuu u np.. — M. : Benrana-I'pad, 2020 — 128 c. : w1 —
(Poccuiickuii yueOHUK).

11 kiaace

1. Maremaruka. ['eomerpusi. BaszoBbiii ypoeHb: 11 kmace: yuebnmk / A.I.Mepamsk, JI.A.
Homuposckuii, B.b. Ilomonckmii, M.C. Skup; mox pen. B.E. Ilomombckoro. — 3-¢ wu3i.,
crepeorurn. — M.: Benrana-I"pad, 2020. — 207 c.: ui. — (Poccuiickuii yueOHUK).

2. Marematuka: reometpus. ba3oBsiit ypoBens : 11 kiace : metoaudeckoe nmocooue / E. B.
bymko, A. I'. Mep3msik, B. b. [Tononckuit, M. C. Skup. — M. : Benrana-I'pad, 2020 —
68 c. : mn. — (PoccuiickuityueOHUK).

3. Marematuka : anreOpa M Hayala MaTeMaTUYeCKOro aHajiau3a, reomerpus. ['eomerpus.
bazoBeiit ypoBens : 11 kimacc : mumaktmueckue matepuansl / A. I'. Mep3msak, B. b.
[Tononckuii, E.M. PabunoBuu u nap.. — M. : Benrana-I'pad, 2020 — 128 c. : w1 —
(Poccuiickuii yaeOHHK).

METOINYECKHUE MATEPHUAJIBI UIAA YUUTEJIA

Hopmamuensie 00Kymenmbol:

1. ®enepanbHbIi rocy1apCTBEHHBIH 00pa30BaTENbHBIN CTAaHIAPT CPEAHEro 00IIEro
oOpa3oBaHusl.

2. I[IpumepHbIe mporpaMMbl cpeiHero oouero oopazoanus. Maremaruka. (CTanaapThl
TpeTbero nokosnenus.) — M.: [Ipocsemienue, 2022.

3. Marematuka: pabouue nporpammsl: 7 — 11 knaccel / A. I'. Mep3nsk, B. b. I[Tononckuit, M. C.
Sxup, E. B. Byniko. — M.: Benrana I'pag, 2020 — 150 c.

Yueono-memoouueckuit komnnexm:

I'eomerpus. 10 knacc. ba3oBblif ypoBeHb». YUeOHUK JUId ydauxcs 001eo0pa3oBaTeIbHbIX
OpraHu3aluii;



I'eometpus. 11 xinacc. ba3oBblil ypoBeHb». YUeOHHK JUT ydaluxcs o0meo0pa3oBaTeIbHbIX
OpraHu3arui.

Memoouueckue nocoousn:

byuxo E.B., Mep3nsak A.I'., Homuposckuii I.A., [Tononckuii B.b., Sxup M.C. «Matemaruka:
anreOpa U HayaJla MaTeMaTHYECKOTO aHalIu3a, FreoMeTpusi. Airedpa v Havyajga MaTeMaTHYECKOTO
aHaynza. 10 knacc. ba3oBbiil ypoBEHbY.

Meroaunueckoe nocooue; bymko E.B., Mep3msak A.I'., Homuposckuii [.A., Ilononckuii
B.b.,Axup M.C. «MaremaTuka: anredpa u Hauyajaa MaTeMaTH4E€CKOIO aHAJIN3a,

reomeTpusi. Anredpa 1 Hadana MaTeMaTHdeckoro aHanu3a. 11 kimace. bazoBbiil ypoBEHB.
Metoauueckoe mocoodue.
Jluoakmuueckue mamepuanot

I'eomerpust: nuaakTuueckuemarepuansl : 10 kiace : mocoOue As yJamuxcs
o61eoOpazoBaTenbHbIX opranuzanuii / A.I'. Mepsnsk, B.b. [Tononckuii, E.M. Pabunosuu , M.
C. Sxup. — M.:Benrana-I'pad, 2017.

['eomerpust: nunakTuaeckuemaTepuaisl : 11 kiace : mocobue yist yqammxcst
o61eoOpazoBaTenbHbIX opranuzanuii / A.I'. Mepsnsk, B.b. [Tononckuit, E.M. Pabunosuu , M.
C. Sxup. — M.: Benrtana-I'pad, 2017. .

Cnpagounsvie nocodus, HayuHo-nONYIAPHAA U UCIMOPUYECKAA TUumepamypa

e denepanbHBIN rocy1apcTBEHHbIN 00pa30BaTeNbHbIN CTAHAAPT OCHOBHOTO OOIIEro
oOpazoBaHwUsl.

e GopmupoBaHUE YHUBEPCATbHBIX YUEOHBIX AEHCTBUI B OCHOBHOM IIKOJIE: CHCTEMA 3aJlaHuil /
A.Il'. Acmornos, O.A. KapabanoBa. — M.: IIpocsemnienue.

e ["aBpunosa T.J/l. 3anumarenbHas Marematuka: 5-11 kimaccel. — Bosrorpan: Yuurens, 2008.
e Jleutac I'.I'. Hecranmaptasie 3agaun o maremaruke. M.: UJIEKCA, 2007.

o [lepmu C.C., Ilepnu b.C. CrpaHuibl pycCKOM HMCTOPUM HAa ypOKax MareMaTuku. — M.:
[Temaroruka-IIpecc, 1994.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

PO
https://resh.edu.ru/
Skysmart
https://edu.skysmart.ru
OUITA
https:/fipi.ru/
e pemryerd.pd -Cucrema quctanioHHoM nmoarotoBku k EI'D no matematuke Jmutpus ['ymuna
«PELTY EI'O»
e alexlarin.net - IToaroroska k EI'D o marematuke. Caiit Jlapuna A.A.
e http://www.fipi.ru/content/otkrytyy-bank-zadaniy-ege - ®enepanbHas ciayx0a 1o HaI30py B
cdepe obpazoBanus u Hayku @T'BHY OUIIN.
e http://urokimatematiki.ru/ - nmpe3senTanumu, BUICOYPOKH U TECTHI [0 MATEMAaTUKE
e http://www.prosv.ru - caiit u3narenscrsa «IIpocBemierne» (pydpuka «MaremMaTHKa)
e http:/www.drofa.ru -caiit uzgarenscrsa J[poda (pyoprka «MaTemaTrnka)
e http://www.center.fio.ru/som - meroandeckre peKOMEHIAIIMH YIUTEITIO-TIPEAMETHHKY
o http://www.edu.ru - LlenTpanbHbIii 00pa30BaTEIbHBIN MTOPTAJ, COAEPKUT HOPMATUBHBIE
JTOKYMEHThl MUHUCTEPCTBA, CTAHAAPTHI, HHPOPMAIIHIO O
MPOBEJICHUE DKCIIEPUMEHTA, cepBep MH(DOPMAIIMOHHON TOIAEPKKH ENMHOTO rOCyaapCTBEHHOTO
JK3aMEHa.



CIhttp://www.internet-scool.ru - caiit MaTepHeT — mKoJbl u3naTeascTBa [IpocBerieHue.
Y4ebOHblii man pazpaboTaH Ha OCHOBE (eiepaIbHOro 6a3UCHOTO

y4eOHOTO I1aHa 1y1s 001meo0pa3oBaTeNbHbIX yupexaenuit PO u npeacrasnser 001acTb 3HaHUH
«Maremaruka». Ha caitte npencrasiensl aTepuer-

YPOKHU IO MaTeMaTHKe, BKIOYAIOT MOAr0OTOBKY caauu EI'D.

(Ihttp://www.legion.ru — caiit u3aarenbeTBa «JIernon»

CIhttp://www.intellectcentre.ru — caiit usnatenscrBa «MuTeIeKT-1leHTpY, I/Ie MOXKHO HAWTH
y4eOHO-TPEHHUPOBOYHBIE MAaTEPHAIIBI, IEMOHCTPALMOHHBIC

Bepcuu, OaHK TPEHHUPOBOYHBIX 33JaHUH C OTBETAMH, METOAMYECKIE PEKOMEHIANH U 00pa3Ibl
peleHuin

CIhttp://lwww.fipi.ru - nopran uadopmanmronHoi moanaepxkku EI'D
[Ihttp://geometry2006.narod.ru— aBropckwuii caift B.A. CMupHOBa, T/1¢ MOKHO HaiiTH pabouue
TeTPaJIH.

Crnucok caiitoB HOP no maremaTuke.

e EI'D mo maremaruke: moaroToBka k tecrupoBanuto_(http://www.uztest.ru)

e CVYHIIMI'Y - ®usuko-maremaruueckas mkosa um. A.H. Komvoroposa_(http://www.pms.ru)

e Tloaroroeke xk ET'D. B momomis yuntento u crapuiekiaaccHuky. (_http:/egeurok.ru)

o KoHTposbHbIE pabOThI, CAMOCTOATEIBHBIEC PAOOTHI, TeCThI M0 MaTtemaruke. (http://sochi.edu.ru)

e Pabora ¢ unTepakTuBHOU gockoi (http://interaktiveboard.ru/load/4-1-0-679)

e  OrkpeiTeiii 6ank ganneix (http://mathgia.ru)

o Caiit yunrens marematuku u uHpopmatuku M. A. 3aiiiieBoit_(http://www.zaitseva-irina.ru)

e Caiir yunurens maremaruku C.C. buprokooii___ (http://shiryukova.narod.ru)

e CailT yueOHO-METOMIECKOTO KOMITJIEKTA M0 MaTeMaTuke s 5-11-X kimaccoB
Mypasunbix_(http://muravin2007.narod.ru)

e Caiir "Jlomarrnee 3aganue": 3agaun Ha cmekanky_(http://www.domzadanie.ru)

e Ilpuxmagnas matemaruka: crpaBounuk_(http://www.pm298.ru)

e Ilnanera "Marematuka"_(http://math.child.ru)

e Hayuno-nmomynsapusiii pusuko-maremaruaeckuii )xypraan "Ksaut"_(http://kvant.mccme.ru)

e Marepuaisl A5l MATEMaTHYECKUX KPY)KKOB, (PaKyIbTaTHBOB, CIICIIKYPCOB_
(http://www.mathematik.boom.ru)

e Maremaruueckue urpsl aas gereii_(http://www.bajena.com/ru/kids/mathematics)

e Maremarnueckas THMHACTHKA: 3a1aun pasHeix Tumos_(http://mat-game.narod.ru)

e Maremaruka. lllkona. bynymee. Caiit yunrtens mareMatuku A.B. [lleBkuna
(http://www.shevkin.ru)

e Maremaruka B apopuzmax_(http://matematiku.ru)

e Jloruueckue 3amaun u ronosojomku_(http://smekalka.pp.ru)

e Hurepuer-6ubnnoreka pusnko-maremarudeckoii tuteparypsi_(http://ilib.mccme.ru)

e Bupryanehas mikosa ronoro matematrka_(http://math.ournet.md)

e O6mepoccwuiickuit MaTematnyeckuii mopraia Math-Net.Ru__(http://www.mathnet.ru)

e Marepuaisl o MaTeMaTike B EMUHOM KOJIIEKIINH ITU(PPOBBIX 00pa30BaTeIbHBIX PECYPCOB_
_(http://school-collection.edu.ru/collection/matematika)

[Moptan Math.ru: 6ubaHOTeKa, MEIMATEeKA, OJMMITHAIBI, 3a1a9H, HAYYHbIC [ITKOJIbI,
yunrtenbckas, ucropus matemaruku (http://www.math.ru)

e 3ajaum 1o reoMeTpun: HHMGOpPMAIOHHO-TIoncKoBast cuctema_(http://zadachi.mccme.ru)

e 3agavHUK IS MOJArOTOBKH K omMIkaaaM mo marematuke (http://tasks.ceemat.ru)

e 3aHuMarelbHas MaTeMaTHKa — MIKOJIbHUKAM (OJIMMITHAIbI, UTPbI, KOHKYPCHI 10 MaTEMAaTHKE)
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(http://www.math-on-line.com)

Wurtepuer-nipoekt «3amaum»_(_http://www.problems.ru)

Marematuueckue stroabl_(http://www.etudes.ru)

Marematrka on-line: cipaBounas wadopmaius B momoins cryaenty (http://www.mathem.hl.ru)
Maremaryika B OMOIIb NIKOJIBHUKY M CTYACHTY (TECThI IO MaTeMaThke online)_
(http://www.mathtest.ru)

Maremaruka uis noctynatomux B By3bl_(http://www.matematika.agava.ru)

Maremarnka: KOHCYJIbTalIMOHHBIN LEHTP IPENOJaBaTeNe U BBITYCKHUKOB MI'Y
_(http://school.msu.ru)

MaremaTHueCKie OJTMMITHA/IBI U OJuMITHaaHbIe 3amauun_(http://www.zaba.ru)
MexayHapoaHblii MaTemMaTHueckuii KOHKype «Kenrypy»_ (http://www.kenguru.sp.ru)
MockoBcKkasi MaTeMaTHuecKas ouMIaa mkoabHukoB_ (http://olympiads.mccme.ru/mmo)
JlumakTrHuecKue Matepuaisl mo naopmaTrke u marematuke_ (http://comp-science.narod.ru)
I'azera «Marematuka» M3aarenbckoro goma «IlepBoe centsops»_(http://mat.1september.ru)
Math.ru: Maremaruka u obpasosanue_(http://www.math.ru)

[Moptan Allmath.ru - Bcst MaTemaruka B ogHoM mecte_(http://www.allmath.ru)

Mup MareMaTH4ecKiX ypaBHEHUH - MexayHapoaHbI HaydHO-00pa3zoBaTenbHblil cailt EQWorld
OopasoBarenbHbIil MaTeMaTuueckuii canT Exponenta.ru_(http://eqworld.ipmnet.ru)

Bcs anemenrtapras matematrka: CpeqHsis MaTeMaTH4ecKasi HHTEPHET-IIKOJIa_
(http://www.bymath.net)

I'eomerpuueckuii nopran_(http://www.neive.by.ru)

I'paduxu pyuxrmii_(http://graphfunk.narod.ru)

[TepenoBoii ONBIT yunTenen. J{uaakTuiecknue U METOINIECKUe Pa3padoTKu
_(http://www.uchportal.ru)
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