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HOACHUTEJBbHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
oO1rero oopa3zoBaHusi, Tak Kak 00eCreYyMBaeT BO3MOXKHOCTh U3YUYECHUS JTUCIUTUINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
OOy4arONIMMUCS TOHSITUHHBIX OCHOB F€OMETPUH, TIPHU JI0KA3ATEIBCTBE TEOPEM U
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PELICHUH T€OMETPUUYECKUX
3aJla4, YMEHHME BBIIBUTaTh U ONPOBEpPraTh THUIIOTE3bl HEMOCPEIACTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 33J1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
dbuznyecKkux 3aaad.

[lenb ocBoeHus nporpaMmbl yue6Horo Kypca «I'eomerpus» Ha yriyOaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX T€OMETPUYECKHX 3HAHMM W JEHCTBUU,
CHEeLM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEUIHOTO MPO(HECCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMH Kypc 0a30BOTO YPOBHS, SBJISIOTCS:

pacuIMpeHne NPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpBHI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLTUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIOIIMX OINKCHIBATH M W3Yy4aTh
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE WX NPHUMEHSATh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MHpPE MHOIOTPAaHHHMKM M Te€lla BpalleHUs, KOHCTPYHUPOBATh TI'€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHWE MOHUMAHUS BO3MOXHOCTH aKCMOMAaTHYECKOTO IMOCTPOCHHUS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TPU
IIPOBEICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pELIEHUs, YMEHUSA UX NPUMEHSTh, MPOBOAUTH [10KA3aTEIIbHBIE PACCYKICHUS B
XOJI€ PELIECHUs CTEPEOMETPUUECKUX 3a/1a4 U 3a7a4 C IPAKTUYECKUM COAEPKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



00OCHOBAaHHUY MaTEeMATUUYECKUX YTBEPKIACHUI U POJIU aKCHOMATHKU B POBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¢ COBEPIICHCTBOBAHME MHTEUICKTYQIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHHsI pAcHoO3HaBaTh TMPOSIBICHUS T'E€OMETPHUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
MHTEPIIPETALNN TTOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMHU CO/IEpKATEIBPHBIMU JIMHUAMU y4eOHOTO Kypca «['eomerpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHSTUSAMWY», PEIICBAHTHBIMH T€OMETPUM Ha YriayOJIEHHOM YpPOBHE OOydYeHHUS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenenserca He  TOJbKO IO
CoJIep KaTeNIbHbIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, IPUHIIUIHAIBHBIM BOIIPOCAM 00yYaronuecs
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
re€OMETPUYECKUMHU TOHATUSMH U HAaBBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIbHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUYECKUX MPEJICTABICHUN O0YYaIOIINUXCsl, PACIIUPSS U YIITyOJIsist
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa30BaTeIbHBIX MporpamMM, oOOecleunuTh yriyoJEHHOE
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusyuenue yuebHoro kypca «l'eomerpusi» Ha yriayOJIEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 gaca B Henento), B 11 xmacce — 102
yaca (3 Jaca B HEJIEINIO).



COJEPXXAHME OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpuu. Touka, ImpsAMas, IUIOCKOCTH,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBAa NapajyIENbHOTO MpOEKTUpoBaHUA. I300paxeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (PUTYpbl HA IUIOCKOCTH: TETpasAp, MapauleienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIEHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
MEPIEHINKYJIAPHON IIJIOCKOCTH. OpTroronaneHOE IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: IPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NepPHeHIUKYISIpax.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAaHHOTO yria. TeopeMbl KOCHHYCOB W CHHYCOB IS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapaiutenienunier, NOPSAMOYIOJIBHBIM — MHapajulesieNuIie]] W €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yrojbHas nUpamMuiaa,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWIBHOW mnupamuabl. lIpaBuibHBIE MHOTOIpDAHHUKH: IIPAaBWJIbHAS NPHU3MA U



npaBWbHAs NUpaMUIa, MPaBWIbHAS TPEyroibHas MNUPAMHUAA W TPaBUIbHBIN
TeTpa’ap, KyO. IlpencraBieHne O NpaBUIBHBIX MHOTOTPAaHHUKAX: OKTa’3Jp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTHM M IOJHOM IOBEPXHOCTU NPSIMOM MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenuneaa, CUMMETPUS NPABWIBHBIX MPHU3M, CHMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPHl KOJUIMHEAPHBIE, COHANpPAaBJIEHHBIE W IPOTUBOIIOIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyio. CBOMCTBA CIIOKEHUsI BEKTOPOB. CBOICTBA YMHOKEHHUSI BEKTOPA HA YUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapauienenunena. Teopema O pPas3jIOKEHHH BEKTOpa IO TpEM
HEKOMILUIaHApHBIM  BekTopaM. I[IpsiMmoyrosibHas  cucreMa  KOOpJIMHAaT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpA U
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[loHATHs: UOUIMHAPHUYECKAs IIOBEPXHOCTb, KOHUYECKAass IOBEPXHOCTb,
chepuueckas MOBEPXHOCTb, oOOpasyromue noBepxHocTel. Tema BpalueHus:
UWJIMHAP, KOHYC, YyCEUYEHHBIM KOHYC, cdepa, map. BzaumHoe pacnonoxeHue
chepbl M IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0OpaxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. Cummerpusi cepsl u
niapa.

O6béM. OcHoBHbIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsmoi u
HAKJIOHHOM MpU3MBI, IWIMHIPA, MUpaMHUIIbl 1 KOHyca. OOBEM mIapa U 1MapoBOTO
CEerMEHTa.

KomOunanuu Ten BpaimieHuss U MHoOrorpaHHukoB. [Ipu3ma, BmmcaHHas B
LWIMHApP, ONHCaHHAas okojo unuiauHapa. llepeceuenne cdeppl u mapa c



miockocThio. Kacanue mrapa m cdepsl miockocTeio. [loHSTHE MHOTOTpaHHHKA,
OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BIUCAHHOW B MHOTOTPAHHUK WA TEJO
BpAILCHHUS.

[Inomans MOBEPXHOCTH LMIMHAPA, KOHYyCa, oAb chepbl U €€ yacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONIAJACH IMOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpazoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
IIJIOCKOCTH € HUCIIOJIBb30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHNI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIIIMHAPA
(mapamienbHO YW TEPHEHAMKYJISIPHO OCH), CEYEHHUs KOHyca (mapaluielibHble
OCHOBAHMIO U TIPOXOJIAIIME YEPE3 BEPIIHUHY), CEUCHUS I11apa, METObl IOCTPOCHUS
CEYEHUI: METOJ| CIE0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUSA, METOJ IIEPEHOCA
CEKYIIIEH TTOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bekrtopel B mpoctpaHctBe. Omnepanuu HaJl BeKTOpamMu. BekTopHoe
YMHOXEHHE BEKTOpOB. CBOWCTBa BEKTOPHOrO yMHOXEHUA. lIpsmoyronpHas
cucreMa KoopauHat B mpoctpancTBe. KoopauHatel Bektopa. Paznokenue Bekropa
no Oazucy. KoopauHaTHO-BEKTOPHBIM METOJ MpPU PEUICHUH TeOMETPUUYECKHUX
3az7ad4.

J{BUKeHNs B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OtoOpakeHus. [[Br>keHuss W paBeHCTBO (uryp.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBMXEHUN: TapauiebHBIA TEpPEHOC,
LHEHTpaJbHasl CHUMMETPUS, 3€pKalbHasi CUMMETpHs, MOBOPOT BOKPYr MPSIMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IHJIAHUPYEMBIE PE3YJBbTATBI OCBOEHUSA YYEBHOI'O KYPCA
«EOMETPHS» (YIJIYBJIEHHBI YPOBEHB) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHICKOro  00IecTBa,  NPEACTaBICHHE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMNPOCH U JAPYroe), yMEHUe
B3aMMOJICHCTBOBAaTh C COLMAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBMM C HX
(GYyHKUUSIMHA U Ha3HAUCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOILIVIOMY U HACTOSLEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOLIECHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX JIOCTH)KEHHH B JAPYrMX HayKax, TEXHOJOTHAX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHHUs, DTUYECKOIO IOBEIECHUSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKHM W JEATEIBHOCTBIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MMPY, BKIIOYAs ICTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTH YMEHHUS TNPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0POBBIO (3I0pPOBOE MHUTAHHWE, COATAHCUPOBAHHBIA PEKUM 3aHITUN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHANIBHOW  AESTENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



CaMOOOpPa30BAHUI0 HA TMPOTSKEHHH BCEM IKU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ/1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, TOHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS IUBUJIM3ALUM, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TMO3HAHMUS MHUPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1efiCTBUS

ba3oBble 1oruyeckue 1eMcTBuA:

BBISIBJISAIT M XapaKTEPHU30BaTh CYIIECTBEHHbIE NPHU3HAKK MaTEMaTUYECKUX
OOBEKTOB, TIOHSTHI, OTHOLIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpe/IeNICHUs TOHATHH, yCTaHAaBIMBATh CYIIECTBEHHbIN NMPU3HAK KiIacCU(pUKaALUH,
OCHOBaHUS J1s1 0000UICHUS U CPaBHEHUSI, KPUTEPUU ITPOBOIUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMyIupoBaTh U  MOPeoOpa3oBBIBaTh  CYXKICHHS:
YTBEPAUTENbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIITH MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U MTPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JenaTb BBIBOABl C MCIOJb30BAHUEM 3aKOHOB JIOTHKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHHI MO aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENBCTBA MATEMATHYECKUX YTBEPKACHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBAaTh aPTyMEHTALMIO, IPUBOJUTE PUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pelieHrus Yy4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BAPUMAHTOB  pEIICHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOATEIbHO BBIJIEJIEHHBIX KPUTEPHUEB).



ba3oBble ucciaenoBarenbCcKue 1eiCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMpOCH,,  (UKCHpYIOIIME  MNPOTHBOpEYHe,  MpolieMmy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00BEKTa, SIBICHHUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00bEKTaMHU, SIBJICHUSMH, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
NPOBENEHHOTO  HAOJIOJIEHUs, HUCCIIEIOBAaHUS, OLIEHUBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXXKHOE pPa3BUTHE IIPOILIECCA, A TAKKE BBIABUIATH
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

BBISIBIIATH A€(UUNTHI UHPOPMALIMU, JAHHBIX, HEOOXOAUMBIX JJIsi OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIIOB H
(dbopM npeacTaBIEHNUS;

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (Popmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATH HaAEKHOCTD uHbopMaIuu 1o CaMOCTOATEJIBHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HeasiMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHCbMEHHBIX TEKCTaX, /aBaTh MOSACHEHWs MO XOAY PEIICHUS 3a7auH,
KOMMEHTHUPOBATH IOJYyYECHHBIN pPE3yJIbTaT;

B X0/e 00CYXXJIeHUS 3a/JaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pEILIEHHUs], COIMOCTABISTh CBOU CYXKIEHUA C CYXKICHHUSIMHU IPYTUX YYAaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpaATh (opMmar BBICTYIUIEHUS C YYETOM 3ajad
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.



PeryasiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE 1eiicTBUSA

Camoopranuzanms:

COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 3a/1au, BRIOUPATh CIIOCOO pEIIeHUs C
y4ETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOJKHOCTEH, apTyMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPHAHTHI PEIICHUI ¢ Y4ETOM HOBOW WHGOpMAITUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJLJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATENHHON  pedIeKCMH  KaK  OCO3HAHMSI
COBEpIIIAEMBIX JIEHCTBUN U MBICIUTEIBHBIX MPOIIECCOB, UX PE3yJbTaTOB, BIAICTh
criocobaMu CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca W pe3yjbTaTa pPeIIeHUs
MaTeMaTHYECKOH 3a1a4u;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TIPH PEIICHUU 3aJ]1a4H,
BHOCHTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB, JaHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBICHATH PUUUHBI
JOCTIDKCHUSI WU HEIOCTHIKCHUS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIHUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMmecTHasl 1eSITEJIbHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M WHIUBHUIYaIbHOM
paboThl TpU pEeHIeHUH Y4YeOHBIX 3aja4y, MPUHUMATh I1€Jb COBMECTHOM
NEATEILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUIbI pabOT, JOrOBapUBaThCs, OOCYX)JaTh TMPOIECC M pe3yJdbTar padoOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B IpynmoBbIX ¢opmax paboThl (00Cyx)aeHUS, OOMEH MHEHUIA,
«MO3TOBBIE IITYPMBD» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UI€HAMH KOMAaHIbI, OIICHHBATh
KaueCTBO CBOETO BKJAajJa B OOIIMIA MPOAYKT MO KPUTEPUAM, CPOPMYIHUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

HPEIMETHBIE PE3YJIBTATDBI

K koniy 10 kinacca o0yyaronuiicss HayquTcs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMU TMOHSATUSMU CTEPEOMETPUU TPHU
pelIeHn  3a7a4 U MPOBEACHUN MaTEMaTHYECKUX PACCYKICHHUI;

e IPUMEHATH AKCUOMBI CTEPEOMETPUU U CIEACTBUS W3 HUX IPH PEILICHUU
F€OMETPUYECKHX 3a]1a4;

e KIAaCCHU(UIMPOBATh B3aUMHOE PACIOJIOKEHHE TMPSAMBIX B MPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSAMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJHO OMNEpUPOBATH TMOHATUSMHU, CBS3aHHBIMU C YyIJIaMH B
IPOCTPAHCTBE: MEXIY MPSAMBIMU B NPOCTPAHCTBE, MEXAY NPAMOU H
IUIOCKOCTBIO;



CBOOOJTHO OTIEpUPOBATH MOHSATUSMH, CBSI3aHHBIMU C MHOTOTPAaHHUKAMH;
CBOOOJHO pAaCIO3HABaTh OCHOBHBIE BHUABI MHOTOTPAaHHUKOB (IIpU3Ma,
nupamuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

KJacCUu(UIMPOBaTh ~ MHOTOTPAaHHUKH, BbIOMpass  OCHOBaHUA  JUIs
KJaccuukanuu;

CBOOOJHO  ONEpUpPOBATh IOHATHUSMH, CBSI3aHHBIMU C  CEUYECHHEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

BBITIOJIHATD napajieibHOe, LEHTPATLHOE u OpPTOTOHAIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH W300paskeHust puryp
Ha TJIOCKOCTH;

CTPOUTH CEUYEHUS MHOTOTPAHHUKOB PA3IUYHBIMU METOJIAMH, BBITIOJIHSTH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

BBIYHCIIATh  TUIOMIAJAM  TOBEPXHOCTEM  MHOTOTPAHHUKOB  (MpHU3Ma,
MMpaMUJia), TCOMETPUUECKUX TEJ C IPUMEHEHHEM (HOPMYIL;

CBOOOJIHO OINEpPUPOBATh MOHATHUSIMU: CUMMETPHUSA B IPOCTPAHCTBE, LEHTD,
OCb W IUIOCKOCTh CHMMETPHH, LEHTP, OCb U IUIOCKOCTh CHMMETpPUU
¢uryper;

CBOOOJTHO OIEpPUPOBATh MOHSATHUSMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IPOCTPAHCTBE;

BBITIOJTHATH JICHCTBHS HAJl BEKTOPAMH,

pemarh 3aJaud Ha JOKa3aTelIbCTBO MAaTEMAaTHYECKUX OTHOIICHUNH U
HAXOXXJIEHUE TE€OMETPUYECKUX BEJIWYWH, MPUMEHSS W3BECTHBIE METO/IbI
IPU PEIICHUN MAaTeMaTHYECKUX 3aJ1a4 MOBBIIIICHHOTO U BHICOKOTO YPOBHS
CIIOXHOCTH;

OPUMEHATh NPOCTEUIINE TMPOrpaMMHBIE CpPEICTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a/1a4;
U3BJICKaTh, MPEOOPa30oBbIBATH U HMHTEPIPETUPOBATH HHGPOPMAIHUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpEeACTABICHHYIO Ha
yepTekax U pUCyHKax;

NPUMEHSTh TOJIyYeHHbIE 3HAHMS HAa TIPaKTHUKE: CpaBHUBATh U
aHAIM3UPOBATh PEALHBIC CUTYaIlMH, MPUMEHATh HU3yYCHHBIC TOHSTHUS B
mpoliecce IMOMCKAa  pelIeHUs MaTeMaTU4ecKd  CPOpMYIMPOBAHHOMN
npoOIeMbl, MOJEIUPOBATh peajbHbIE CUTyallMd Ha SA3bIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJIENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
MOHATUN U TEOpeM, ammapara ajareOpbl, pemarh MPaKTUYECKUE 3aadH,
CBSI3aHHBIC C HAXOXKJCHUEM T€OMETPUUYCCKUX BEJIMYHH;

UMETh TPEACTaBICHUS 00 OCHOBHBIX JTalax pPa3BUTHUS TEOMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTUH.



K konmy 11 kinacca oOyuaronuiicss Hay4YuTCs:

CBOOOJHO ONEPUPOBATh IMOHATUSMH, CBSA3aHHBIMU C LIMJIMHIPHUYECKOM,
KOHHUYECKOW U CEepUyecKOil TMOBEPXHOCTSIMHU, OOBSICHATH CIOCOOBI
MOJTYYEHUS;

ONEPHUPOBATH MOHATUSIMH, CBSI3AHHBIMH C TE€JIAMU BPAILLCHUS: LIWJIMHAPOM,
KOHyCOM, c(pepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSCHATH CIIOCOOBI TIOJIYUYECHHSI TEJl BPAIICHUS;

KJ1acCU(PUIIMPOBATh B3aUMHOE PACIIOJIOKeHHEe c(hephl U MIIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIOMIAI MOBEPXHOCTEN MHOTOIPAHHUKOB M TENl BpalllCHHS,
T€OMETPUYECKHX TEJ C IPUMEHEHUEM (HOPMYJT;

CBOOO/IHO OIEPUPOBATh MOHATUSMHU, CBA3aHHBIMH C KOMOMHAIMSMH Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO c(epbl, chepa, BOUCAHHAS B MHOTOTPAHHUK WJIU TEJIO
BpaIlCHUS;

BBIYHCIIATh COOTHOIICHHSI MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
ITOJIOOHBIX TEI;

n300paxarb H3ydyaeMble (UIYpbl, BBINOJIHATH (BBIHOCHBIE) IUIOCKHE
YEpTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHJI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHMSI TEJl BpaIllCHUS;

U3BJIEKAaTh, WHTEPIPETHPOBaTh M MpeoOpa3oBbIBaTh HH(POpPMAIHIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (QUrypax, TpeACTaBICHHYIO Ha
yepTeKax U pUCyHKax;

CBOOOJIHO ONEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh INIOCKOCTh YPABHEHHEM B JICKaPTOBOW CUCTEME KOOPJIUHAT;
peniaTb reOMETPUYECKUE 3a1a4l HA BBIUMCIEHUE YIVIOB MEXKIY MPSAMBIMU
U IJIOCKOCTSIMHU, BBIYHMCIIEHHE PAaCCTOSHUM OT TOYKM JI0 IJIOCKOCTH, B
1[€JI0M, HAa TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOa MPU PEIICHUH;
CBOOOJHO ONEPUPOBATH TOHATHSAMHU, CBSI3AHHBIMU C JIBUDKEHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajuieIbHOM  MEPEHOCE, LEHTPAJIbHOM CUMMETPHUM, 3€PKaAIbHOMU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTbH CEYEHUsT MHOTOTPAHHUKOB M TEJ BPAILICHHS: CEYEHUS LHUIMHAPA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliiebHbIe
OCHOBAHMIO M MPOXOSLIUE YePE3 BEPIINHY ), CEUEHUS 11apa;



WCMOJIb30BaTh METOJBl MOCTPOEHUS] CEUYEHUW: METOJ CJIEIOB, METOJ
BHYTPEHHETO TPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYLIEH MIIOCKOCTH;
JIOKa3bIBaTh T€OMETPUUECKUE YTBEPIKICHUS,

NPUMEHATh TeoMeTpuueckre (akThbl Ui PEIICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAraloINX HECKOJIBKO IIAaroB PEIICHUS, €CIH YCIOBUS
MPUMEHEHUS 3a/IaHbI B IBHOW M HESIBHOU (opMme;

pelarh 3aJadyd Ha JOKa3aTelIbCTBO MATEMAaTHYECKUX OTHOLICHUH U
Hax0XJICHUE TEOMETPUUECKUX BEJIUYUH;

MIPUMEHSTh MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHbBIC
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUYECKHX 3a/1aY;

MPUMEHATh  TOJYYEHHbIC  3HAHWUSA HA  [PAKTUKE:  CPABHUBAT,
AHAJIM3UPOBATH U OLIEHUBATH PEAJIbHBIE CUTYALU, IPUMEHSITh U3YUEHHbIC
IIOHATHUSI, TEOPEMBbI, CBOWCTBA B IpPOLECCE IOUCKA  PELICHUS
MaTeMaThyecku  CHOpPMYJTUPOBAHHOM  TPOOJIEMBI,  MOJEIUPOBATH
pEAIbHBIE CUTyalluH Ha SI3bIKE T€OMETPHUH, HCCIEIOBAaTh MOCTPOECHHBIC
MOJIEIA C HCIMOJIb30BAHUEM TE€OMETPUUYECKUX TMOHATHM U TEOPEM,
ammapara anreOpbl, peniaTh MPAKTUYECKHE 3a/lauyd, CBSI3aHHBIE C
HaXO0XXJICHUEM I'€OMETPUYECKUX BEIINYNH;

UMETh MpeCTaBiICHUSI 00 OCHOBHBIX AdTamax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM 4yacTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
1 BBenenue B ctepeoMeTputo 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HepneHz[HISmepHOCTL MPSIMBIX U 25
IJIOCKOCTEN B MPOCTPAHCTBE
VYTIIBl U paccTOSHUS 16
MHororpanHuku 7
BekTops!l B IpocTpaHcTBE 12
8 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 5
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Kowrporsmsie  Tpakrseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHamUTHYECKass TEOMETPHS 15 1
) [ToBTOpEHME, 0606III€HIfC " 15 1
CUCTEMAaTH3aIHsl 3HAHUH
3 O6bEM MHOTOTpaHHHKA 17
4 Temna BpameHus 24
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrOKCHUS 5 1
. [ToBTOpeHue, 0606III€HIfC " 17 9
CUCTEeMAaTH3aIHsl 3HAHUH
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




IHOYPOYHOE IINTAHUPOBAHUE

10 KJIACC

Ne i/

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJubHbIe
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

OcHoBHbIE NpaBUiIa U300paKEHUS HA
PHCYHKE IIJIOCKOCTH, MapauleIbHbIX
IpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHATHS cTepeomMeTpHun: TOUKA, IIpsAMas,
IUIOCKOCTB, MPOCTPaHCTBO. OCHOBHbBIE
IpaBuUJia U300paKeHMs Ha PUCYHKE
IUIOCKOCTH, MapaljIeNIbHbIX MPSIMBIX
(OTpe3KoB), cepeAHBI OTpE3Ka

[MousTHS: IepeceKaroInecs MI0OCKOCTH,
MIEPECEKAIOIINECS MPSMasi U TUIOCKOCTH;
HOJYTIPOCTPAHCTBO

[MousTHS: IepeceKaroIuecs MIOCKOCTH,
MIEPECEKAIOIINECS MPSMasi U TUIOCKOCTH;
HOJYTIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHne
HPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 0OHEKTOB
MHororpaHHuKH, H300paxkeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 00BEKTOB

1 Henensa

1 Henensa

1 Henensa

2 "Henensd

2 Henens

2 "Henens

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CJIE/ICTBUS U3 HUX
AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEICTBUS U3 HUX

3 Henens

3 Henens




10

11

12

13

AKCHOMBI CTEPEOMETPUHU U NIEPBbIE
cieactBus U3 HUX. CocoObl 3a1anus
MPSIMBIX U IIJIOCKOCTEN B MPOCTPAHCTBE.
O0603HaueHus NPSMbIX U INIOCKOCTEN

N306pakenue ceueHunit nupamuabl, Kyda u
NPU3MBI, KOTOPBIE MPOXOIAT Yepe3 UX
p€bpa. M3o0pakeHue nepecedecHus
MOJTYYCHHBIX TUIOCKOCTEH. PackpaniBanue
MMOCTPOCHHBIX ceueHuu Ppa3HbIMHU LIBETAaMU

N3o06paxkenue ceueHnii nupamubl, Kyda u
IPU3MBbI, KOTOPbIE MIPOXOAT Yepe3 UX
pé€bpa. M3o0pakeHne nepecedcHus
HOJYYEeHHBIX IJIOCKOCTeH. PackpamimBanue
IMOCTPOCHHBIX CEUeHUI Pa3HbIMU LIBETAMH

N3o06paxkenue ceueHnii nupamuabl, Kyoa u
IPU3MBbI, KOTOPBIE MPOXOAT Yepe3 UX
pé€bpa. M3o0pakeHne nepecedcHus
HOJYYEeHHBIX IIOCKOCTeH. PackpamimBanue
MMOCTPOCHHBIX CEeUeHU Pa3HbIMHU LIBETAMU

N300pakeHne ceueHnit mupaMuibl, Kyda u
MPU3MBI, KOTOPBIE TPOXOIAT Yepe3 X
pEbpa. N3o0paskeHue nepecevueHus
MIOJIY4EHHBIX III0CKOCTeN. PackpammBanue
IIOCTPOEHHBIX CEYEHUH Pa3HBIMU 1IBETAMU

3 Henens

4 genens

4 genens

4 gyenens

5 menens

14

Merton creoB it MOCTPOSHUS CeUeHUN

5 menens

15

16

17

Merton cneoB sl TOCTPOEHUS CEUCHUM.
CBoiicTBa epeceueHuil MpsIMbIX U
IJIOCKOCTEN

Meron cie0B AJisg TOCTPOCHHUS CEUEHUM.
CBolicTBa Iepece4eHni MPSIMBIX U
IIJIOCKOCTEMN

[TocTpoenue ceuenuii B mupamue, Kyoe mo
TpéM TouKaM Ha pébpax. Co3nanue

5 "Henensa

6 Henens

6 Henens




18

BBIHOCHBIX YepPTEKEW U 3aIluCh IIaroB
MOCTPOCHUS

[TocTpoenue ceuenuii B nupamue, Kyoe mno
TpéM TOoukam Ha péopax. Co3naHue
BBIHOCHBIX YEPTEKEN U 3aUCh 11aroB
MIOCTPOEHUS

6 Henens

19

20

[TocTpoenue ceueHuii B mupamue, Kyoe mo
TpéM Toukam Ha p&bpax. Cozmanue
BBIHOCHBIX YepPTEKEW U 3alUCh 111aroB
IIOCTPOCHUS

[TocTpoenue ceuenuii B nupamue, Kyoe mo
TpéM Toukam Ha p&bpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aIUCh 11aroB
MOCTPOEHUS

7 "Henens

7 "Henens

21

[ToBTOpenue mannmerpun: Teopema o
IPONOPLUOHANIBHBIX 0oTpe3kax. [logoOue
TPEYrOJIbHUKOB

7 "Henens

22

IToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B ceueHHSIX Ha
BBIHOCHBIX 4yepTexax. Mcrtopus pazButus
IJIAHUMETPUU U CTEPEOMETPUHU

8 Henensa

23

24

KonTtponsHas padora "AKCHOMBI
p p
crepeomerpuun. Ceuenus"

B3anMHOE pacnosiokeHue NpsIMbIX B

IMPOCTPAHCTBE. CerH_II/IBaIOH_[I/IeCﬂ MpsAMBIC.

[Ipu3Haky CKpeIMBAOIMIMXCS MPSMBIX.
[TapamienbHbIe psIMBIE B IPOCTPAHCTBE

8 menens

8 Henensa

25

TeopeMa 0 CylIeCTBOBaHUU U
€MHCTBEHHOCTH IIPSIMO MapajuleIbHON
JIAHHOM MPSIMOM, MIPOXOAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIEXKAIIeH HA JaHHOU
npsAMoi. Jlemma o nepeceyeHun
MapauieIbHBIX NPSIMBIX MIIOCKOCTHIO

9 menens




26

[TapamienpHOCTB TpeX NpsMbIX. Teopema o
TpEX MapajuIeNbHbIX NPsAMBIX. Teopema o
CKPEILMBAIOIINXCS IIPAMBIX

9 Henensa

27

28

29

30

31

32

[TapamnensHOE MPOESKTHPOBAHHE.
OcHOBHbIE CBOMCTBA apaJLJICILHOTO
npoektupoBanus. 300paxeHne pa3HbIx
¢buryp B mapayuieIbHON TPOEKIMU

lentpanbpHas mpoekuus. Yromi ¢
COHAIPaBJIEHHBIMU CTOPOHAMHU. YTOII
MEXIY IPSAMBIMU

3aauyn Ha 10KA3aTEIBCTBO U
HCCIIEIOBAHKE, CBA3aHHBIE C
pAacIonoKEeHUEM IIPSIMBIX B IIPOCTPAHCTBE

[TonATHS: mapamuIeIbHOCTD NMPSAMOMN U
IJIOCKOCTH B IipocTpaHcTBe. [Ipu3nak
[apajuIeIbHOCTU MPSIMON U TJIOCKOCTH.
CBoiicTBa NapaJyIeIbHOCTH MPAMOU U
IJIOCKOCTH

['eomeTpHUUecKHe 3a]aul Ha BBIUUCIICHUE U
JI0Ka3aTeIbCTBO, CBSI3aHHBIC C
NapalIeIbHOCTHIO IPSMBIX M IJIOCKOCTEH B
POCTPAHCTBE

[TocTpoenue ceuenus, MPOXOSIIETO Yepes3
JAHHYIO TIPSIMYIO Ha YepTeke U
MapajuIeIbHOTO IPYyrou npsamoi. Pacuér
OTHOULIEHU

9 Henens

10 epens

10 senens

10 senens

11 nenens

11 menens

33

34

[TapannenbHas npoekuys, IPUMEHEHUE IS
MOCTPOCHHUS CEYeHU KyOa U
napayuienenunena. CpoicTsa
napajuieJienune1a u Ipu3Mbl

[TapannensHble iockocty. [IpusHaku
NapauIeIbHOCTH JBYX IUIOCKOCTEN

11 nenens

12 nwenens




35

36

Teopema 0 napauieIbHOCTH U
CAUHCTBCHHOCTH ITIJIOCKOCTH, HpOXO[[SIH.ICfI
yepes TOUKY, He MPUHAJICKAIILYIO JaHHON
IJIOCKOCTH U CJICACTBHSA U3 HEé

CBolicTBa napajuieabHbIX INIOCKOCTEN: O
HapajjIeIbHOCTH MPSAMBIX [1€PECEYEeHUs IpU
[IEPECEUEHUH JIBYX NapaJIeIbHbIX
TJIOCKOCTEH TpeThe

12 wenens

12 "vepens

37

CBoiicTBa mapalyIeIbHBIX TIOCKOCTEH: 00
OTpEe3Kax NMapalyIeIbHBIX MPSIMBIX,
3aKTFOYEHHBIX MEX1Y MapaieIbHbIMU
MJIOCKOCTSIMU; O TIEPECEYCHUU TIPSIMOI C
JBYMsI TTapaJIEIbHBIMU TIOCKOCTSIMH

13 Henens

38

39

[ToBTopenue: Teopema Iludaropa Ha
IIJIOCKOCTH

[IoBTOpEHUE: TPUTOHOMETPHUSL
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

13 Henens

13 menensa

40

CaolicTBa Ky0a U IPSIMOYTOJILHOTO
napajuleJenune1a

14 wenens

41

42

43

44

Brruucnenue yMH 0Tpe3KOB B KyOe U
IPSIMOYTOJILHOM Mapajuieenuree

[IeprieHIMKYIAPHOCTD NPAMOU U
10ckoCTH. [Ipu3HaKk neprnesauKyJIspHOCTH
MPSMON U TNIOCKOCTH

[IepnieHAMKYIAPHOCTD NPAMOU U
10ckocTH. [Ipu3Hak neprnesauKyJIspHOCTH
MPSMON U TNIOCKOCTH

Teopema o CyllIeCTBOBAHUU U
€MHCTBEHHOCTHU MPSMOM, MPOXOAAIIEH
yepe3 TOUKY IPOCTPAHCTBA U
NEePHEHANKYIISIPHON K IMIIOCKOCTH

14 wenens

14 wenens

15 Henens

15 menens

45

IInockoctu u NEPpNCHAUKYJIAPHBIC UM

15 Henens




IIPSIMBIC B MHOI'OI'paHHHUKaXx

46

47

48

49

[110CcKOCTH U IePIEHAUKYIISIPHbIE UM
MpsIMbIe B MHOTOTPAaHHHUKAX

[eprienAuKyAp U HAKIOHHAS.
[TocTpoeHre NepreHANKYIAPa U3 TOYKU HA
IPSAMYIO

[eprienAuKynAp U HAKIOHHAS.
[TocTpoeHre NepreHANKYIAPA U3 TOYKU HA
IPSMYIO

Teopema 0 TpEX nEepHEeHAUKYISIPax
(mpsimast 1 oOpaTHas)

16 Henens

16 "Henens

16 "enens

17 wenensa

50

Teopema 0 TpEX nepHneHAUKYIIPax
(mpsimast 1 oOpaTHas)

17 wenensa

51

52

VYron Mexay CKpelrBaroUMUC
MPSIMBIMU

[Touck nepreHIuKyasIpHBIX MPSMBIX C
MTOMOILBIO IEPIEHIUKYIISPHBIX MIJIOCKOCTEHN

17 wenens

18 menensa

53

54

55

56

57

58

OpTOI‘OHaJ'ILHOC IMPOCKTUPOBAHUC

[TocTpoenue ceuenuii kyoa, MpuU3Msl,
IIPABWJIBHOM MUPaMUJIBI C TIOMOIIBIO
OPTOTOHAJILHON IIPOEKIINU

[TocTpoenue ceuenuii kyba, MpU3MslI,
[IPaBUIBLHON MUPAMUBI C TIOMOIIBIO
OPTOTOHAJILHON IIPOEKIINU

CumMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO
m1ockocTy. [limockoctu cumMerpuil B
MHOTOI'PAHHHUKAX

[Ipu3Hak neprneHauKyJIApHOCTH IPSIMOU U
IIJIOCKOCTH KakK CIEJACTBUE CUMMETPUHU
IIpaBunpHBIE MHOTOTPaHHUKU. Pacuér
PAcCTOSIHUM OT TOYKH 0 IJIOCKOCTH

18 Henens

18 venens

19 Henens

19 Henens

19 venens

20 menens




59

60

61

[TpaBuiibHBIE MHOTOTpaHHUKU. Pacuér
pacCTOSTHUM OT TOYKHU JI0 IIIOCKOCTH

CriocoObI OyCTUTD MEPIIECHAUKYIISAPHI:
CUMMETpUS, CABUI TOUYKHU 110 NapaJlICIIbHON
IPSIMOM

CnBur no HenapauienbHON IPSIMOH,
WU3MEHEHHUE PACCTOSIHUM

20 "Henens

20 Henens

21 wenens

62

KoHnTtposnbhas pabora "B3aumuoe
pacIoIoKEHNE TPSIMBIX U TIJIOCKOCTEH B
npocTpaHcTBe"

21 "enens

63

64

[ToBTOpEHME: Yyron Mexay NpsAMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpPEMA
KOCHHYCOB

[ToBTOpEeHMeE: yroa Mexay
CKPEIIMBAIOIIUMUCS IPSIMBIMU B
IPOCTPAHCTBE

21 nenens

22 Henensd

65

66

I'eomeTpuyeckre METO bl BEIYUCIECHUS
yIiIa MEXAY MPSIMbIMU B MHOTOIPaHHUKAX
JByrpannsiit yrou. CBONCTBO JTMHEHMHBIX
YIJIOB IByTPAHHOTO yria

22 Henensd

22 "Henens

67

68

[TepnienqukynsapHele miockocTu. CBoiicTBa
B3aMMHO NEPIEHINKYISPHBIX MIIOCKOCTEN

[Ipu3Hak nepneHauKyJIsIpHOCTH
IIJIOCKOCTEH; TEOpeEMa O MpsMOK
MEePECEUCHUS ABYX MIOCKOCTEN
NEPIEHUKYIISIPHBIX TPEThEN MIIOCKOCTU

23 Hepens

23 Henens

69

70

[TpstmoyToNbHBIN Napaienenumnen; Kyo;
U3MEPEHHUs], CBOUCTBA IPAMOYTOJIbHOTO
napaJuleIenune1a

Teopema 0 rMaroHany NpsAMOYTOJIbBHOTO
napaJuleJIenuIea u CIEACTBUE U3 HEE

23 Henens

24 uenens




71

CrepeoMeTpHuuecKre U MpUKIIaIHbIC
3a/1a4u, CBSA3aHHBIE CO B3aUMHBIM
PacMoI0KEHUEM MPSMBIX U MIOCKOCTH

24 uenens

72

HOBTOpCHI/IeZ CKpCIIUMBAOIIHECA IIPSAMBIC,
napajiCJIbHBIC IIJIOCKOCTU B CTAHAAPTHBIX
MHOTI'OI'paHHHUKax

24 uenens

73

74

[Tapa nmapanienbHbIX TIOCKOCTEN HA
CKPELIUBAIOIINXCS MPSMBIX, PACCTOSIHUE
MEX1y CKPELIUBAIOIIUMUCS IPSIMBIMU B
MIPOCTHIX CUTYAIUAX

Paccrosaue ot Toukn J0 IIIIOCKOCTH,
pacCToOAHUC OT HpﬂMOﬁ J0 IINIOCKOCTH

25 Henens

25 Henensa

75

Brruucnenue paCCTOHHI/Iﬁ MCKAY
CKpCIIUBAOIHUMHUCA ITPAMBIMU C ITIOMOLIBIO
HepHeHﬂHKYHHpHOﬁ IINIIOCKOCTH

25 Henens

76

TpéxrpanHslil yroi, HEpaBeHCTBa IS
TpexrpaHHbIx yrios. Teopema IIudaropa,
TEOPEMBI KOCHHYCOB Y CUHYCOB IS
TPEXTPAHHOTO yIJIa

26 "Henensa

77

78

DeMeHThI cepruiecKoil reoMeTpuu:
reoIe3NUeCKUe JTMHUM Ha 3eMIle
KonTponbnas padora "Yriibl u
paccrosiHus"

26 Henens

26 Henens

79

80

Cucremaruzanus 3HaHUN "MHOTrOrpaHHUK
U €r0 JIEMEHTHI"

IInpamua. Bunel nupamun. I[IpaBunsHas
nupamuia

27 enens

27 "Henens

81

[Tpusma. [IpsiMast 1 HaKJIOHHASI IPU3MBIL.
[IpaBuiibHas npusma

27 "enens

82
83

[IpssmMoit napannenenunen,
MPSIMOYTOJIBHBIN Mapajienenumnen, Kyo

BBIHYKJ'ILIC MHOT'OT'paHHUKH. TeopeMa

28 Henens

28 Henens




Oitnepa

Breinykibie MHOTOrpaHHUKHU. Teopema 28 nenens
84 Diinepa. [IpaBHIIbHBIC U OTYIPABUIbHBIC 1
MHOTOTPaHHUKH
85 KonTponbHas padora "MHOrorpaHHuKH" 1 29 nepenst
36 ITonsiTHE BEKTOpA Ha IIJIOCKOCTH U B 1 29 Henens
IPOCTPAHCTBE
87 CyMMa BEKTOPOB 1 29 menens
88 Pa3HOCTh BEKTOPOB 1 30 nenens
89 I[IpaBuno mapamienenumnena 1 30 mezens
90 VMHOXEHHE BEKTOPA Ha YUCIIO 1 30 nHepens
91 Paznoxenue Bexropa no 6a31/1<:}v/ TpEX 1 31 nenens
BEKTOPOB, HE JIEKAIIMX B OJXHOM IIIOCKOCTH
92 CKaJIsIpHOE ITPOU3BEIEHHE 1 31 menens
93 BbIunciieHue yria Mex1y BEKTOPaMHu B 1 31 nemens
IPOCTPAHCTBE
94 IIpocreiiiue 3a1auu ¢ BEKTOPAMH 1 32 nenens
95 [Ipocreiimue 3a1a4n ¢ BEKTOPaAMH 1 32 nenens
96 ITpocreiiune 3a1a4n ¢ BEKTOpaMHU 1 32 nenens
97 [Ipocreiimue 3a1a4n ¢ BEKTOPaAMH 1 33 nesens
98 O06001IeHNEe U CUCTEMATH3aIUS 3HAHUIH 1 33 Hegenst
99 O6001IeHre 1 cUCTeMaTH3aIHs 3HAHUH 1 33 Hepens
100 HroroBast KOHTpOIbHas pabora 1 34 nenens
101 Utorosast KOHTpOIIbHAs paboTa 1 34 nenens
102 O0001IeHNE U CHCTEMATH3AIUS 3HAHUI 1 34 nenens
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Hara uudgposbie
Nen/m Tema ypoka Kontpoabnbie IIpakTunyeckue
Bcero u3ydeHusi o0pa3oBaTesIbHbIE
padoThI padoTshI
pecypchl
1 [ToBTOpenue tems! "KoopauHaTsl BeKTOpa 1 1 nenens
Ha IJIOCKOCTH U B IPOCTpaHCTBE"
2 [ToBTOpenue Temsl "CkansgpHoe 1 1 Henenst
IIPOU3BEIEHUE BEKTOPOB"
3 [ToBTOpenue temsl "Boruncnenue yria 1 1 Henens
MEXy BEKTOpPaMH B IpOCTpaHCTBE"
4 [ToBTOpeHue Tembl "YpaBHEHUE TIPSIMOH, 1 2 Henerns
MIPOXOJISIIIEH Yyepe3 ABE TOUKH"
5 YpaBHEHHE IIIOCKOCTH, HOPMAaJb, 1 2 Hepenst
ypaBHEHHUE IUIOCKOCTH B OTPE3Kax
6 VYpaBHeHME MJI0CKOCTH, HOPMAJIb, 1 2 Henens
YPaBHEHHE IUNIOCKOCTH B OTPE3Kax
7 BekTopHOE npousBeeHne 1 3 Hemens
8 JInHeliHbIe HEPABEHCTBA, JIMHEWUHOE 1 3 Hemens
IPOrPaMMUPOBAHNE
9 JIuneliHbIe HEPABEHCTBA, JIMHEWHOE 1 3 Henens
IPOrpaMMHUPOBAHKE
10 AHanuTHYeCKHe METO/Ibl pacuéTa yria 1 4 nenens
MEXAY NPSMBIMU B MHOTOTPaHHUKAX
11 AHaJIUTHYECKHE METOBI pacuéTa yria 1 4 uepenst
MEXy INIOCKOCTSIMA B MHOTOTPaHHHUKAX
®opmysa pacCTOSHMSI OT TOUKH J10
12 pMyJa p A 1 4 wenens
IJIOCKOCTH B KOOpJIMHATaX
13 HaxoxneHnue paccToSsHUN OT TOYKH 10 1 5 nenens

TUIOCKOCTH B KyOe




14

15

Haxoxnenue paccTosHUN OT TOYKH 10
MJIOCKOCTH B IPABUJILHOW MUPAMU/IE
KontponsHas pabora "Ananurudeckas
reomeTpus”

5 Henens

5 Hepens

16
17

Ceuenuns MHOI'OI'PAaHHUKOB: CTAaHAAPTHBIC
MHOTI'OIrpaHHUKH

CeucHus MHOTI'OI'paHHUKOB: MCTO CJICIOB

6 Henens

6 Henens

18

CedeHusi MHOTOTPAaHHUKOB: CTaH/IapTHHIE
MJIOCKOCTH, TIEPECEUCHUS TIPSIMBIX U
IUIOCKOCTEH

6 Henens

19

20

21

22

HapanﬂeanLIe IMPAMBIC U ITIJIOCKOCTH:
napaajiCJIbHbIC CCUCHUS

[TapannenbHble NpsAMbIE U IIIIOCKOCTH:
pacy€T OTHOLIECHUI

[TapasnenpHble IPAMBIE U TIIOCKOCTH:
YIJIBI MEK1Y CKPEILIMBAIOIIUMUCS
MPSAMBIMHA

[IepnieHauKyIsIpHBIE IPSAMBIE U
IIJIOCKOCTH: CTAHJAPTHBIE IApPhI
NEPNEHANKYJIPHBIX IUNIOCKOCTEN U
IIPSIMBIX, CHMMETPUU MHOTOI'PAaHHUKOB

7 "Henens

7 "Henens

7 "Henens

8 Henensa

23

[TepnieniuKynspHBIE IPSIMBIE U
IUIOCKOCTH: TeOpeMa 0 Tpex
HepIeHINKYIspax

8 menens

24

[TepnieniuKyNsIpHBIE IPSIMBIE U
IJIOCKOCTH: BBIYUCIICHUS JJIMH B
MHOT'OI'paHHHKaX

8 menens

25

26

[ToBTOpeHue: muomamu
MHOTOYTOJIbHUKOB, ()OPMYIIBI JJIs
TJI0MIAJIEH, COOOpaKEHUS IO 100MsI

[ToBTOpEHME: TIOIIAAN
MHOTOYTOJIbHUKOB, ()OPMYJIBI JJIs

9 menens

9 Henens




IO e, COOOpaKEHUS IO 100U

27

[ToBTOpCHME: MIOMIAIH
MHOTOYTOJTBHUKOB, ()OPMYJIBI JJIS
TJI0MIA e, COOOpaKEHUS IO 100U

9 Henensa

28

[Tmomaan cedyeHnii MHOTOIrPaHHUKOB:
TJI0IA I TTIOBEPXHOCTEH, pa3pe3aHus Ha
YaCTH, COOOPaKECHUS IO 1001

10 menens

29

[Tmomaan cedyeHnii MHOTOIrPaHHUKOB:
TJIOIA U TTIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOPaKECHHUS 11O 100U

10 penens

30

KoHntposnbHas padora "IloBTOpeHue:
MHOTOI'PAaHHUKHU, CEYCHUS
MHOTOT'PaHHUKOB"

10 senens

31

O61ém Tena. OOBeM MPSIMOYTOIBHOTO
napasuiesenumnea

11 wenensa

32

33

34

35

3anauun 00 yaBOeHHH Ky0a, O KBajpaType
Ky0a; O TPUCEKIINH yTJia
CrepeomeTpuyecKUe 3a/1a4H, CBA3aHHBIC C
00BEMOM MPSMOYTOIBLHOTO
napaJuiesenunesaa

HpI/IKJ'IaI[HI)Ie 3aaa4u, CBA3aHHBIC C
BBIYHCIICHHEM 00BEMa npAMOYT'OJIbHOT'O
napaujicjicnmicaa

O0BEM MPSAMON TPU3MBI

11 nenens

11 venens

12 venens

12 venens

36

37

38

39

CrepeoMeTpHUECKHE 3aJa41, CBI3aHHBIE C
BbIUHCIEHHEM 00BbEMOB IPSIMOMN TPU3MBI
IIpuknagHele 3a1a4n, CBSI3aHHBIE C
00BEMOM NPSIMOI TPU3MBI

Boruncnenue 00bEMOB TeN ¢ TOMOIIBIO
omnpenenénHoro uHTerpana. OobEM
HAKJIOHHOM MPU3MBI

Brruucinenue 00bEMOB TEN ¢ HOMOILBIO

12 nenens

13 Henens

13 Henens

13 Henens




onpenenéHHoro uarerpaina. Oopém
MMAPAMUBI

40 ®dopmyna o0béMa nupamuabl. OTHOIICHKE 14 nenens
00bEMOB MUPAMHUJT C OOLITUM YTIIOM

41 ®dopmyna o0bEMa mupamuel. OTHOIIICHUE 14 wenens
00BEMOB MUPAMHU/L C OOLIHM YTIIOM

42 CrepeomeTpuyecKkue 3aj1auu, CBI3aHHbIE C 14 venens
00BEMaMH HAKJIIOHHOW MTPU3MBI

43 CrepeoMeTpHuecKUe 3a]a41, CBSI3aHHBIE C 15 nenens
00BbEMaMH TUPAMHUIBI
[Tpuknagaeie 3agaun 1Mo Teme "OO0BEMBI 15 Henens

44 Ten", cBsI3aHHBIE ¢ 00BEMOM HAKIIOHHOMN
MIPU3MBI

45 [Tpuknagaeie 3agaun 1Mo Teme "OO0BEMBI 15 Henens
Ten", CBSI3aHHBIE C 00BEMOM MTUPAMUIBI

46 [Ipumenenne 00bEMOB. Brruncnenue 16 nenens
paccTosHUS 10 TUIOCKOCTH

47 Konrponsnas padora "O6béM 16 nenens
MHOTOTrpaHHHKA"
[unusaapudeckas TOBEPXHOCTb,

48 00pa3yrolue MUIMHIPHIECKOM 16 nesens
MMOBEPXHOCTH

49 Humuuap. [IpsMoin KpyroBoi HUIMHAD. 17 nenens
[nomaae MOBEPXHOCTH LWIIMHAPA

50 Konnueckast noBepxHOCTh, 00pa3yroliue 17 nenens
KOHHYECKOU noBepxHoctu. Konyc

51 Ceuenne KoHyca IJIOCKOCTHIO, 17 vepens
napauIeIbHOM MJIOCKOCTH OCHOBAHUS

52 VYceuénnslii konyc. M3o0paxkeHue 18 nenens
KOHYCOB M YC€UEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH U 18 nenens

IIOJIHOM ITOBEPXHOCTH KOHYyCa




54

55

56

57

[Tnomaas 6OKOBOM MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU KOHYyCa

CrepeomeTpHruecKue 3a1auu Ha
JI0Ka3aTelbCTBO U BEIYUCIICHHE,
MMOCTPOEHUEM CEUEHUM LWIIMHIPA, KOHYCA
CrepeomeTpuuecKue 3aauu Ha
JI0Ka3aTelbCTBO U BHIYUCIICHHE,
MIOCTPOEHUEM CEUEHUM LWJIMHIPA, KOHYCA
HpI/IKJIaHHBIe 3aJa4u, CBJA3aHHBIC C
IIUIMHAPOM

18 Henens

19 "enens

19 "enens

19 menensa

58
59

HpI/IKJ'IaI[HBIe 3aJa4yu, CBA3aHHBIC C
OUIMHOPOM

Cdepa u map

20 menens

20 enens

60

61

62

[lepeceuenue chepsl u mapa ¢
iockocThio. Kacanue mapa u chepbl
IUIOCKOCTBI0. By u m300pakenue mapa

[Tepeceuenue cepsnl u mapa c
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTRIO. Bu 1 n300paxkeHue mapa
VYpaBuenue chepsl. [Inomans chepst u eé
yacTen

20 Henensa

21 "enensa

21 wenens

63

64

Cummetpus cdepsl 1 mapa

CrepeomeTpryuecKue 3a1a4u Ha
JI0KA3aTeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoit U mapom,
MOCTPOCHUEM UX CEYCHHI MIIO0CKOCTHIO

21 nenens

22 "Henens

65

66

CrepeomeTpuuecKkue 3a1auu Ha
JIOKA3aTeJIbCTBO U BHIYMCIICHHE,
CBsI3aHHBIE CO CEPOH U Mapom,
MOCTPOCHUEM UX CEYEHUH MIIO0CKOCTHIO

[IpuknagHeie 3a1a4u, CBSI3aHHBIE CO
cdepoii u mapom

22 Henens

22 "enens




67

[ToBTOpEHME: OKPY)KHOCTD Ha IIOCKOCTH,
BBIUMCJICHHSI B OKPY>KHOCTH, CTaH/IapTHBIC
monoous

23 Henens

68

69

Paznuunble KOMOMHALIMY TeJ BpallleHHs U
MHOTOI'PaHHHKOB

3anauu o teme "Tena ¥ MOBEPXHOCTH
BpaieHus"

23 Henens

23 Henensa

70

71

3agauu o Teme "Tena ¥ TOBEPXHOCTH
BparnieHus"

KonTtponpsHas padora "Tena u
MMOBEPXHOCTHU BpalieHus"

24 uenens

24 "enensa

72

O0béMm mmmHIpa. Teopema 06 00bEMe
IPSIMOTO AJIHHAPA

24 "enensa

73

Berauciienue 00EMOB TeIT C IIOMOIIBEO
onpenenéHHoro uuterpaiga. Oobém
KOHYycCa

25 Henens

74

75

76

[Tnomaan OOKOBOM M OJIHOM
MOBEPXHOCTU KOHYyCa

CrepeomeTpuyiecKue 3a1a4uu, CBI3aHHBIC C
BBIUKCIICHHEM 00BEMOB IMIIMHIPA,
KOHyca

[Tpuknanueie 3agaun mo teme "OO0bEMBI U
IJI0IA I TOBEPXHOCTEN Ten"

25 Henens

25 Henens

26 Henens

77

O0BEM 11apa U MapoOBOTO CEKTOpA.
Teopema 06 06wéme mapa. [lnomans
cheprl. CTepeoMeTpudecKue 3a/1auu,
CBSI3aHHBIE C BHIYMCIIEHUEM 00BEMOB
nrapa, IapoBOro CErMeHTa U MIapOBOTO
CEeKTopa

26 Henens

78

[Ipuknanueie 3axaun mo Teme "OOBbEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM I1apa 1
wiomaabio ceprl. COOTHOMICHUS MEXKITY

26 Henens




79

80

IUIONIA/ISIMH TTOBEPXHOCTEH U 00BbEMaMHU
MOAOOHBIX TEN

[TomoOHbBIE TEeNa B IPOCTPAHCTRE.
N3menenune o6bEMa rpu mogo0uu.
CrepeoMeTpHUECKUe 33]]a41, CBSI3aHHBIE C
BBIYKCIICHHEM 00BEMOB TEI U ILIOIIaAeH
IMOBEPXHOCTEN

Kontponsnas padora "[1nomanu
MTOBEPXHOCTH U 0OBEMBI KPYTJIBIX TE"

27 wenens

27 wenens

81

JIBmwxeHus npoctpancTBa. OTOOpaKCHHUS.
JBuxenwust u paBeHCTBO (puryp. OOrue
CBOMCTBA JIBUXCHUH

27 "uenens

82

83

84

Bubl nBukeHuit: napamiebHbIN
MepPEeHOC, IEHTPaIbHasi CHMMETPUSI,
3epKalibHasi CAMMETPHS, IOBOPOT BOKPYT
IPSIMOI

[IpeoOpazoBanus noxoowus. [Ipsmas u
cthepa Diinepa

I'eomeTpuueckue 3a1aun Ha MPUMEHEHUE
JIBUKCHHUS

28 "enens

28 "enens

28 Henens

85

86

87

Konrtpomnsnas padota "BekTops! B
npoctpaHcTae"”

O6o06matomiee moBTopenue 11 moHsTHii u
MeTo/10B Kypca reomeTtpun 10-11
KJIACCOB, CHCTeMAaTH3aIlNs 3HAHWIA:
"TlapanenbHOCTh NPSAMBIX U IIIOCKOCTEH
B [IPOCTPaHCTBE"

O6o06matomee moBTopenue 11 moHsTHI 1
MeTo/10B Kypca reomeTtpun 10-11
KJIaCCOB, CHCTeMAaTH3aIlns 3HAHWIA:
"BexTopsl B mpocTpaHcTBe"

29 Henens

29 "Henens

29 Henens

88

Ob6o6maroree noropenue 11 noHsATuit 1

30 menens




MeTO0/I0B Kypca reomerpuun 10-11
KJIACCOB, CHCTEMAaTHU3allus 3HAHWI:
"BekTopsbl B npocTpaHcTse"

89

90

O6o6matomee moBTopeHue 11 moHsaTHI 1
MeTOJI0B Kypca reomerpuu 10-11
KJIACCOB, CHCTEMATH3aI1s 3HAHUMN
"O6beM MHOTOTrpaHHUKA"

Ob6o6maromee nosropenue 11 moHATH 1
MeTO0/10B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIlNs 3HAHWIA:
"O6beM MHOTOrpaHHUKa"

30 nenens

30 Henensa

91

O6o06matomee moBropeHue 11 moHATHI 1
MeTO0/10B Kypca reomerpun 10-11
KJIACCOB, CUCTEMATH3aI1s 3SHAHUMN:
"Ilnomany MOBEpXHOCTU U 0OBEMBI
KpyTJbIX Ten"

31 menens

92

93
94

O6o06matomee moBTopeHue 11 moHATHI 1
MeTO0/I0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aI1s 3HAHUM:
"[Tnomany moBEpXHOCTU U O0BEMBI
KpYyIJIbIX Ten"

Hrorosas KOHTPOJIbHaA pa60Ta

Wrorosas koHTposibHasA paboTa

31 menens

31 menens

32 Hepens

95

[ToBTOpenue, o6obIIEHNE 1
CUCTEeMAaTH3aIHsl 3HAaHHUHA

32 »enens

96

97

Hcropust pa3BUTHSA CTEPEOMETPUH KaK
HAyKU U €€ pojib B pa3BUTHU
COBPEMEHHBIX HHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPUH KaK

HaYKHU U €€ poJib B pa3BUTUU
COBPEMEHHBIX MH)XEHEPHBIX U

32 Hepens

33 Henens




KOMITBIOTCPHBIX TEXHOJIOTHI

98

99

Hcropust pa3BUTHS CTEPEOMETPUN KaK
HayKH U €€ pOJib B pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTHI

Wcropus pa3BuTus CTEPEOMETPUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT Ul

33 Henens

33 Henensa

100

101

Hcropus pa3BUTUSA CTEPEOMETPUH KaK
HAyKU U €€ pOjlb B pa3BUTUU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUHI

Wcropus pa3BuTus CTEPEOMETPUU KaK
HaYKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTHH

34 uepnens

34 uenensa

102

Ucropus pa3BuTus CTepeoOMEeTpUH Kak
HaYKHU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

34 gwenens

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102




YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Maremartuka. ['eomerpus, 10 kmacc/ Mepsmsik A.I'., Homuposckuii JI.A.,
[Tonskor B.M.; mnon penakmuerr Ilomonsckoro B.E., OOmectBo ¢
OTPAaHWYEHHOW OTBETCTBEHHOCThIO WM3parenbckuii 1eHtp «BEHTAHA-
['PA®Dy; AktinonepHoe obmecTBo «M3marenscTBo «IIpocBemienne»

* Marematuka. ['eomerpus, 11 kmacc/ Mepznsak A.I'., Homuposckuii JI.A.,
[TonskoB B.M.; mnon penaknueir Ilogonmsckoro B.E., OOmectBo ¢
OTPaHHYECHHOW OTBETCTBEHHOCTBhIO M3marensckmii nentp «BEHTAHA-
['PA®»; AxunonepHoe odmectBo «M3narensctBo «IIpocsemnienue»

METOJUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

1. Maremaruka: anrebpa M Havaja MaTeMaTHYECKOTO aHajan3a, TeOMETpPHs.
I'eometpus. 10-11 xnaccel/ Atanacsn JI.C., byryzo B.®., Kagomnes C.b. u
apyrue, AkunonepHoe oomiectBo «M3natensctBo «IIpocBemeHCTBOY.

2. bamasta O.H. 'eomeTpusi: 3amaum Ha TOTOBBIX YEPTEkKax JJIS TOJITOTOBKH K
EID: 10-11 knaccel / D.H. bamassn. — PoctoB H/ a: ®enukc, 2013. —217c.
3. 3uB Bb.I'. T'eomerpusa: mumakTuueckue matepuainsl ansil0 kmacca. - M.:
[Ipoceemenue, 2007-2008.

4. Kanuaun A. 10O., Tepéumn J[. A. COopuuk 3amay no reomerpun. 10—11
KJaccel  OJJeKTpoHHOe  u3ganue M.: MIHMO, 2016 173 c.
5. Ilpaconos B. B. 3amauu no crepeomerpuu: YueOHOE TocoOMe. DIEKTPOHHOE
uzaanue. M.: MITHMO, 2016. 350 c.

6. Maremarnka: anrebpa W Havajlia MaTEeMaTHYECKOTO aHajn3a, TeOMETpPHSL.
I'eomerpusa. 10 xiu. YrmyOneHHbl ypoBeHb: yueOHMK W 3amaynuk / E.B.
[Totockyes, JI.U. 3BaBuu. —3-¢ u3., crepeorun. —M: Jlpoda, 2019. — 255 c.

/. Marematnka: anrebpa W Havajlia MaTEeMaTHYECKOTO aHajin3a, TeOMETpPHSL.
I'eomerpusi. 11 kimacc: y4eOHMK W 3aJayHUK: YIUIYOJEHHBIH YpPOBEHB/
E.B.Ilotockyes, JI.W. 3BaBuu — 8-¢ u3ma., crepeorun. — M.: IlpocemieHue,
2021.

8. I'eomerpus. 10 kmacc. Meroauueckoe mocodue. E. B. Ilorockyes, JI. U.
3BaBuy, JI. A. lnsanounuk — M.: Ipoda, 2015 .



HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

» ®okchopa — OHIAWH-IIKONA JUIs yueHUKOB 3—11 kiaccoB, yuuTene u

pomuteneit https://foxford.ru

* OoOpazoBarenbubii  moptan  «Copam [MA: Pemy OI'D u  EID»

(https://sdamgia.ru)

. OmnnaitH-y4eOHUK o MAaTeMaTUKe «01Marematuka.pd»
https://www.01math.com/
« @enepanbHbli TEHTP HHGOPMAIMOHHO — O00pa30BaTENbHBIX PECYPCOB

(®LHOP) http://fcior.edu.ru

 Enmunas komnekuuss 1uu@dpoBeix oOpazoBarenbHbix pecypcoB  (EK)
http://schoolcollection.edu.ru

» OenepanpHbIi opran «Poccuiickoe odpazoBanuey» http://www.edu.ru

* Poccuiickuii o61eo0pazoBarenbHbiii moptan http://www.school.edu.ru
 @epepanbHbli  noptan  «MHPOpPMALMOHHO -  KOMMYHHUKAIlMOHHbBIE
TEXHOJIOTUH B 0Opa3zoBanum» http://www.ict.edu.ru

* Poccuiickuii moptan oTKpeITOro oopazoBanus http://www.openet.edu.ru

» MaTtemarudeckue 37161 WWW.etudes.ru

 ba3za pmaHHBIX 3agady 1O BCEM TEMaM IIKOJIBHOM MaTE€MAaTHKH
www.problems.ru

o @ecctuBans ydyeHudeckux pador «Iloprdommo» («IlepBoe ceHTIOPs)
https://portfolio.1september.ru

» Hurepuer-xypHan «Ditnoc». OcHoBHbIe pyOpuku KypHana: «Hayunbie

HCCIICIOBAHUS, «JlucTaHIIMOHHOE oOpa3oBaHuUe», «IBPUCTUUECKOE
oOyueHue». www.eidos.ru/journal/content.htm
. MaremaTtuka Ha rnopraie «OTKpBITHIN KOJUIC K

www.college.ru/mathematics

* ['osioBOJIOMKH 111 YMHBIX JiIofend. Ha cailiTe MOXHO HAlTH MHOTO 3aaad
(Jlormueckux, Ha B3BELIMBAHWE W Jp.), Bapualud Ha TeMy KyOuka PyOuka,
aneKTpoHHble Bepcuu KHur P. Cmamnuana, M. Tapnuepa, 1. Ksppoia.
www.golovolomka.hobby.ru

* bonpmas OubmuoTeka, cojaepikamias KaKk KHUTH, TaK M CEPUU OpOIIFop,
COOpPHUKOB 1o MaTeMaTHKE www.math.ru/lib
e DuekTpoHHas Bepcus okypHama «Kant»  www.kvant.mccme.ru
e MaremaTndecKkre OJMMIIMAAbl U OJUMIIMAIHBIC 3aa4d Ul IIKOJbHUKOB.
www.zaba.ru

* Cailt noaznepkku MexayHapoIHOW MaTeMaTthdeckol urpsl «KeHrypy»
www.kenguru.sp.ru

* MOCKOBCKUN IEHTP HENPEPHIBHOTO MAaTeMaTUYECKOro 0Opa30BaHUs
www.mccme.ru

» CereBasi MeTOJMYECKas CIIy>)k0a aBTOPCKOTrO KOJUIEKTHMBA JJIsi TMEJaroros
http://metodist.lbz.ru/authors/informatika/7/


http://fcior.edu.ru/
http://www.edu.ru/
http://www.school.edu.ru/
http://www.ict.edu.ru/
http://www.openet.edu.ru/
http://www.etudes.ru/

