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['eomeTpus sBisieTcss OMHUM U3 0a30BBIX KYpCOB Ha YpPOBHE CPEIHETO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYUBAET BOZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABIECHHOCTM W IIPEAMETOB TI'YMAaHHMTAPHOTO IIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OopMHUpyeMOe NpU  HU3YYEHUU
00y4aIOIUMUCS MOHSATUHHBIX OCHOB T€OMETPHUH, MPHU JI0KA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUMN IIPU PELICHUH I'€OMETPUUYECKUX
3aJa4, YMEHHME BBIJIBUIAaTb M OINPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSL IIPY PELICHUM 337a4 €CTECTBEHHO-HAy4YHOI'O0 LHKJIA, B YaCTHOCTH
dbuznyeckux 3aaay.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypea «I'eomeTpus» Ha yriyOn€HHOM
YPOBHE — pa3BUTHE HHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyarommxcs Ipu
U3y4YE€HUU T€OMETPHUHU, KaK COCTABJISAIOLIEH MpeaMeTHOM obmactu «MaremaThka u
uHpopmaTrka»  yepe3  OOECleUYeHHE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JACUCTBUM,
crnenu(pUYHBIX TEOMETPUH, U HEOOXOAUMBIX JIJISl YCIIEIIHOT0 Npo(heCCHUOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCMOIb30BAaHUEM MATEMATUKHU.

[TpuoputeTHBIMM 33JayaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIKUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHre NpeaCcTaBiICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJbTYpbl U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMupOBaHUE TMpPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIIUX MATEMAaTHYECKUX MOJEINSIX, MO3BOJIAIOLIMX OMMCBHIBaTh M H3y4yaTh
pa3HbIe SBJICHUS OKPY>KAIOIIEro MUpa, 3HaHWE MOHATUMHOIO amnmapara o pa3ierny
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpUU;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMHM CBOWCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

dbopMHpOBaHUE YMEHHS pacliO3HABaTh HA YEPTEkKaxX, MOACISIX U B pEaIbHOM
MUpPE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTbh TIE€OMETPHUYECKUE
MOJEIIH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTEMaTUYECKUX TEOpuil, GOopMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEJICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pElIeHMs, YMEHHUSI UX NPUMEHSATh, NMPOBOJUTH JOKA3aTEIbHBIE PACCYKICHHS B
XOJI€ PELICHHS CTEPEOMETPUUECKUX 3aa4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM,
(GopMUpOBaHHE MPEJICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTeNIbCTB  IPH



000CHOBAaHNY MAaTEMATUIECKUX YTBEPKIACHUHN U POJIU aKCHOMATHUKH B TIPOBEICHHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTYaIbHBIX M TBOPYECKHX
CIIOCOOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBanrue (PyHKITMOHATBEHONH TPAMOTHOCTH, PEICBAHTHON TE€OMETPHH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATbHBIX CHUTYallMi, UCCIEIOBAHUS TOCTPOCHHBIX MOJEIEH,
WHTEPIPETAINN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBE», «JIBMIKEHHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHUN  pacmpenenserca He  TOJbKO IO
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyueHus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAIBHBIM BOMPOCAM O0YYArOIIHECs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa30oBaTENIbHBIX MpOrpaMM, O0OECHeuuTh YriyOJIEHHOE
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 npodeccuoHaIbHbBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 gaca B Henento), B 11 xmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS  cTepeoMeTpuu. Touka, npsMas, IJIOCKOCTb,
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 INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUIEIBHOCTD MIPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapaienbHOCTh IIIOCKOCTEN: NapauleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MapAJUICIbHBIE W IEPIECHAMKYJSIPHBIE K INIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM [0  IJIOCKOCTH,  NpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: IPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOM M IUIOCKOCTBIO, JBYIPAHHBIN
YTOJI, JUHEWHBIA YTOJI ABYTPAHHOTO yrila. TPEXTpaHHBIM U MHOTOI'PAHHBIE YTJIBI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrosibHas nUpamujaa,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IpU3Ma U



npaBWbHAs NUpaMUIa, MPaBWIbHAS TPEyroibHas MNUPAMHUAA W TPaBUIbHBIN
TeTpa’ap, KyO. llpexncraBieHne O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTA3Ip,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenuneaa, CUMMETPUsS NPABWIbHBIX MPHU3M, CHMMETPHUS NPaBUIbHOU
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[eUCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapautenenunena. Teopema O PpaslIOXKEHUH BEKTOpa IO TpEM
HEKOMILUIaHApHBIM  BekTopaM. I[IpsiMmoyrosibHas  cucreMa  KOOpJIMHAaT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[MonsiTust: IMUIMHAPUYECKAss TOBEPXHOCTh, KOHHUYECKas IOBEPXHOCTbD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOM MpU3MBbI, HWIMHAPA, MUpaMUIbl U KoHyca. O0BEM 1apa U 1mapoBOro
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
UWIMHAP, ONHMCAHHAas OKojo uuiauHapa. Ilepeceyenne cdepsl U 1mapa c
wiockocThio. Kacanue mapa u chepsl miockocTbio. [loHSTHE MHOTOTpaHHHKA,



OMHUCAaHHOTO OKOJO cdepbl, cheppl, BONUCAHHOW B MHOTOTPAHHUK WIH TEIO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHEe OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ CIEN0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ IIEpEHOCA
CEKYIIIEH TITOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cHUCTEMa KOOpAUHAT B npocTpaHcTBe. Koopauuatel BekTopa. Paznoxkenne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JIBkenus mpoctpaHcTBa. OtoOpakenus. JIBUKEHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBMXKEHUM. BuIbl JBWXEHUN: TMapasuiesibHBIM MEpeHoc,
LHEHTpaJIbHAsl CUMMETpPUS, 3€pKaJIbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH I'PAKJAHCKOM MO3ULIMK 00YYAIOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCHI U JAPYroe), yMEHHue
B3aMMOJICHCTBOBAaTh C COLMAJbHBIMU HWHCTUTYTaMM B COOTBETCTBHUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOILIVIOMY U HACTOSLEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOLIECHHUE K
JOCTUIKEHUSAM POCCUMCKUX MAaTEMaTUKOB U POCCUMCKON MAaTEMaTUYECKOU LIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUsA, dTUYECKOIO IOBEICHUSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MMPY, BKIIOYAs ICTETUKY MAaTeMaTUYECKUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTH YMEHHUS TNPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KM3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHME IIEHHOCTH TPYyIOdI00Us, HHTEpeCc K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



CaMOOOpPa30BAHUI0 HA MPOTSKEHUM BCEH KU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ/1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH KyJIbTYpbl, TOHUMAHUE BIIUSHUS
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 cpenpbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH 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 Pa3BUTHS 1LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOol Kak CpEICTBOM TMO3HAHHUS MHPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISIBIIATH M XApPaKTEPU30BATH CYIIECCTBCHHBIE MPHU3HAKH MATEMATUYECKUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUSA:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JleJlaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(OpsiMble ¥ OT NPOTUBHOTO), BHICTPAUBATh apryMEHTALINIO, IPUBOJIUTh TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK HCCIENOBATENbCKUI HHCTPYMEHT IMO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIICJOBAHHE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpoBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJibTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH Je(UUUTH MHPOPMALUH, JaHHBIX, HECOOXOAUMBIX Ul OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMAIMIO, MPEICTaBIATh €€ B pazIu4HbIX (Qopmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (HOPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUAMHU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOJsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COINOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIECI0BAaHMS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, AITOPUTM PELICHHS 3a/1a4i, BEIOMPATh CIIOCO0 pelIeHHs ¢
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABBIKAMU  IIO3HABAaTEIbHOM  pediekcuH Kak  OCO3HAaHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTU4YEeCKOH 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 33J]1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXKIaTb NPOLECC U pe3ysbTaT padoThl,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IUTYPMBl» U HHBIE), BBINOJIHATH CBOK 4acThb pabOThl H
KOOPJIMHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMHU KOMAaH/bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHNH 3a/1a4 U MPOBEICHUN MaTEeMaTHYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPECOMETPUU U CJICACTBUS U3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TMOHSATHUSMH, CBSI3aHHBIMH C yIJlaMHd B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTh OCHOBHBIE BHUbl MHOTOTPAHHUKOB (MpHU3MA,
nupamuja, NpsMOYToJIbHBINA Mapajuiesenumnes, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IJIOCKOCTh, BBITTOIHATh MU300pakeHUs: Uryp
Ha TJIOCKOCTH;

e CTPOUTH CEUYECHHsS] MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMH, BBINOIHITH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
nupamua), FCOMETPUUYECKUX TeJ ¢ TpUMEHEHUuEM HOopMyI;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHUH, IIEHTP, OCb U IUIOCKOCTh CHUMMETpPUHU
durypsr;

e CBOOOJHO ONEpPUPOBATH MOHSATHSAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpAMHATaM B MPOCTPAHCTBE;

e BBIMNOJIHATH ACHCTBUS HaJl BEKTOPAMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUA U
HaxXO0XXJICHUE TE€OMETPUYECKHX BEIUYUH, MPUMEHSISI W3BECTHBIE METOJbI
MIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE MPOTrpaMMHBIE CPEACTBA M  BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e U3BJIEKaTh, MPEOoOPa30BBIBATH M HMHTEPIPETUPOBATH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, MpeACTaBICHHYIO Ha
yepTexax U pucCyHKax;

e TMPUMEHATH TIOJYYCHHBIC 3HAHWUA HA TPaAKTUKE: CpaBHUBaTh U
aHaJM3UPOBATh peajbHbIE CUTYyallUU, MPUMEHSATh MU3Y4YCHHBIC MOHSATUS B
npolecce IMOMCKAa pEeUIeHHsT MaTeMaTH4eckH  c(hopMynnpoBaHHOU
npoOIeMbl, MOJAEIUPOBATh pEaJbHBIC CUTyallMd Ha S3BIKE TEOMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUYECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHBIC C HAX0KICHUEM F€OMETPUUYECKUX BEJIMYUH;

e WMETh TMPEJCTABICHUS 00 OCHOBHBIX JTalax pPa3BUTHS TEOMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K koniy 11 kiaacca oOydaromuiicss HayquTCs:



CBOOOJTHO OTEPUPOBATh MOHSATHUSIMH, CBS3aHHBIMU C IUIMHAPUYECKOMH,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHATUSMH, CBSI3AHHBIMH C TE€JIAMU BPAILCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tela BpamleHus (LMUIUHApP, KOHyc, cdepa u map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,;

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONIA/IA MOBEPXHOCTEH MHOTOIPAaHHUKOB M TEJ BpalleHMUS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (HOPMYJT;

CBOOO/IHO OIEpPUPOBATH MOHSITUSIMH, CBS3aHHBIMUA C KOMOWHALMSIMU Tel
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TUJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3ydaemble (UTYPHI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TeJl BpAIllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CUCTEME KOOPJIUHAT;
pelaTh reOMEeTPUYECKHUE 3aa4l Ha BBIYUCICHUE YIJIOB MEXAY MPSMbIMU
U IUIOCKOCTSIMU, BBIUYHUCIIEHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[€JI0M, HAa TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOa MPU PEIICHHH;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWIXKCHHEM B
IIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TEJ BpAICHUS: CCUCHUS LIJIMHIpA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHUIO Y IPOXOJSIINE YEPE3 BEPIINHY), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHHUSI, METOJI IEPEHOCA CEKYIIEH MIIOCKOCTH;



JIOKa3bIBaTh F€OMETPUYECKUE YTBEPIKICHHUS;

IPUMEHATh TEOMETPUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/1a4, TPEANOJIararlliuX HECKOJIBKO IIaroB pELIEHUS, €CIH YCIOBHUSA
IPUMEHEHUS 33]]aHbl B IBHOM U HEABHOU (hopMe;

pemiaTh 3aJadd Ha JOKa3aTeIbCTBO MAaTEMaTUYECKMX OTHOLICHWN U
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

IPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI IIPH PELICHUH CTEPEOMETPUYECKUX 3a/1a4;

IPUMEHATh  IIOJyYCHHbIE  3HAHWS Ha  IPAKTUKE:  CpPAaBHUBATh,
aHAJIM3UPOBATh U OLICHUBATH PEAJIbHBIE CUTYallUH, IPUMEHATh U3YYEHHBIC
NOHATHUS, TEOPEMBI, CBOHCTBAa B INIPOLIECCE IIOMCKA  PEIICHHS
MaTeMaTuyecku  C(OPMYJIUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara ajareOpbl, pemaTbh NPAKTUYECKUE 3aJayd, CBS3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh TpeACTaBICHUS 00 OCHOBHBIX 3Tanax pPa3BUTHS T'€OMETPUHM Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
HaumeHnoBanue KoauyecTBo yacos
Ne JuaexkTpoHHbIe (HU(poBbHIE) 00pa3oBaTebHbIE
pa3aeyioB U TeM Konrpouabnbie IIpakTnyeckue
n/n Bceero pecypcbl
NporpamMmmMsl padoTbI padoTbI
O0P "Jlomamnue 3aganus. Cpennee ooiee
obpazosanmue. ['eomerpus.” 10-11 kmacc, AO
BBenenue B " "
1 23 1 0 WznarensctBo "[IpocBemienue".
CTEpEOMETPHIO . .
P P Tpenaxép "Obnako 3Hanuit". Maremaruka 10
kiacc. OO0 "®duzukon JIab"
BaarMioe O0P "Jlomamnue 3aganusa. Cpennee ooiee
UMH
obpazoBanue. ['eomerpus.” 10-11 kmacc, AO
pacrosoxxeHue " "
2 6 0 0 NznatenbcrBo "[IpocBemenue.
MPSIMBIX B
HpOCT AHCTEE Tpenaxép "OO6nako 3nanuit". Matemaruka 10
pocIp kiacc. OO0 "®uzukon Jlad"
anasmieIbHOC O0P "lomamnaue 3ananus. Cpennee odiee
JISTBHOCTh
P obpazoBanue. ['eomerpus.” 10-11 kmacc, AO
MPSMBIX U " "
3 . 8 1 0 NznatenbcrBo "[IpocBemenue.
HHIOCKOCTEN B Tpenaxép "O6nako 3HaHuii". Marematuka 10
POCTPAHCTBE P P ’
kiace. OO0 "®uzukon Jlad"
enre oc D0P "lomamnaue 3aganus. Cpennee ooiee
MEHNKYISIPHOCTh N
P Yp obpaszosanwue. ['eomerpus.” 10-11 kimacc, AO
MPSMBIX U \ "
4 . 25 1 0 W3narensctBo "[IpocBenienue".
HHIOCKOCTEN B Tpenaxép "OO6nako 3HaHuii". Maremaruka 10
POCTPAHCTBE P P ’
kiace. OO0 "®uzukon Jlad"
O0P "Jlomamnue 3ananus. Cpennee oOuiee
5 VYTIIBI ¥ pacCTOSHUS 16 1 0 A A ped B

obpazopanue. ['eomerpus.” 10-11 xmacc, AO




WznarensctBo "l[IpocBenienue".
Tpenaxép "Oobnako 3HaHuit". Maremaruka 10
kiacc. OO0 "®duzukon JIad"

OO0P "Jlomamawue 3ananus. Cpemnee odriee
obpazoBanue. ['eomerpus.” 10-11 kiacc, AO

MHororpanHHuKH 7 WznarensctBo "l[IpocBenienue".
Tpenaxép "Obnako 3Hanuit". Maremaruka 10
kiacc. OO0 "®uzukoH JIab"
O0P "lomamnue 3aganusa. Cpennee ooiee
obpazoBanue. ['eomerpus.” 10-11 kimacc, AO
Bexkrops! B " "
DOCThAHCTE 12 WznarensctBo "[IpocBemienue".
pocIp Tpenaxép "Obnako 3Hanuit". Maremaruka 10
kiacc. OO0 "®uzukoH Jlab"
O0P "lomamaue 3ananus. Cpennee odiee
IToBTOpEHME, "
obpaszosanmue. ['eomerpus.” 10-11 kmacc, AO
0000meHne n " "
5 WznarensctBo "lIpocBemienue".
CUCTeMAaTH3aIIHs . o
A Tpenaxép "Obnako 3Hanuit". Maremaruka 10
knacc. OO0 "®duzukon JIab"
OBILEE KOJIMYECTBO 102

YACOB I10 [TIPOI'PAMME




HOYPOYHOE IINTAHUPOBAHUE

10 KITACC
KosaunuyectBo 4yacos
Ne ni/m Tema ypoka KoHTpoJbHbIe
Bcero
padoTsbI
1 OcHoBHbIE IIpaBUIIa U300paKEHUS HA PUCYHKE INIOCKOCTH, TApaJUIEIbHBIX MPSAMBIX (OTPE3KOB), 1
CepeIuHbl OTpe3Ka
5 [ToHsATHS cTepeoMeTpHUH: TOUKA, NPsiMast, INIOCKOCTh, IPOCTPaHCTBO. OCHOBHBIE MTPaBUiIa 1
M300paKeHUs Ha PUCYHKE IJIOCKOCTH, MapaJljIeNIbHbIX IPSIMBIX (OTPE3KOB), CEPEANHBI OTPE3Ka
3 [TonsTHS: nepecekarolecs MIOCKOCTH, NTepeceKaroLIecs IpsaMas 1 MI0CKOCTh; 1
HOJYIPOCTPAHCTBO
4 [TonsTs: nepecekaroiuecs MIOCKOCTH, IEpPEeCeKaroIuecs IpsiMast U MI0CKOCTb; 1
MOJIYTIPOCTPAHCTBO
5 MHororpaHHuKH, H300pa’keHre MPOCTEUIIMX MPOCTPAHCTBEHHBIX (UTYP, HECYLIECTBYIOIINX 1
00BEKTOB
6 MHororpaHH1KH, H300pa’keHre MPOCTEUIINX MPOCTPAHCTBEHHBIX (UTYpP, HECYLIECTBYIOIINX 1
00BEKTOB
AKCHOMBI CTEPEOMETPUH U TIEPBHIE CIECICTBHS U3 HUX 1
AKCHOMBI CTEPEOMETPUHU U NIEPBBIE CIEACTBUS U3 HUX
9 AKCHOMBI CTEpEOMETPUHU U TIEpBbIE cleACTBUS U3 HUX. CriocoObI 3aJaHus MPSIMBIX U 1
MJIOCKOCTEH B mpocTpaHcTBe. O003HAYCHUS TIPSIMBIX U TUIOCKOCTEH
N3obpakenue ceueHuit mupaMuisl, Kyoa v Ipu3Mbl, KOTOPbIE IPOXOAT Yepe3 ux peopa.
10 N3o00pakenne nepeceueHus MoTy4eHHbIX ITOCKOCTEH. PackparBanye moCTpOEHHBIX CeUeHUN 1
Pa3HBIMH 1IBETAMU
N3ob6pakenue ceueHuit mupaMusl, Kyda v IprU3Mbl, KOTOPBIE IPOXOJAT Yepe3 ux pEopa.
11 N3o6pakenue nepecevyeHus MOITy4eHHBIX MJI0CKOCTeH. PackpammBaHie MoCTpOSHHBIX CEUEHHI 1

Pa3HbBIMH IBETAMU




N3o0paxkenue ceueHnit mupamMubl, Ky0a ¥ MPU3MBI, KOTOPBIE MPOXOIST Yepe3 ux péopa.

12 H3006paxeHue rnepeceyeHus NoJyuYeHHBIX MIIOCKOCTEN. PackpalinBanre MOCTPOCHHBIX CEYEHUI
pa3HBIMU LIBETAMHU
N3o0paxkenue ceueHnit mupamMubl, Ky0a ¥ MPU3MBI, KOTOPBIE MPOXOIST Yepe3 ux péopa.

13 N3o0paxenue nepeceueHus MOJyUYE€HHBIX MIIOCKOCTEN. PackpalmBanue mocTpOCHHBIX CEUCHUM
Pa3HbIMM LIBETAMHU

14 Meron cieoB AJis IOCTPOEHUS CEUEHUN

15 Merton cnenoB Jyisi nocTpoeHus ceueHuii. CBOICTBA MepeceyeHui MPSAMbBIX U IIIOCKOCTEH

16 Merton cienoB Juist mocTpoeHus ceueHuil. CBoiicTBa nepeceyeHuil NpsMbIX U IUIOCKOCTEN

17 [TocTpoeHue ceueHuii B mupamue, Kyoe mo TpéM Toukam Ha péopax. Co3naHre BHIHOCHBIX
YyepTeKel U 3alKCh 11aroB NOCTPOCHUS

18 [TocTpoenue ceuenuii B mupamuie, Kyoe no TpéM Toukam Ha péOpax. Co3naHue BBIHOCHBIX
yepTexel U 3amuch U1aroB NOCTPOEHUS

19 [TocTpoenue ceuenuii B mupamuie, kKyoe o TpéM Toukam Ha péopax. Co3gaHne BBIHOCHBIX
yepTexel U 3anuch H1aroB NOCTPOEHUs

20 [TocTpoenue ceuenuii B nupamuie, kKyoe mo TpéM Toukam Ha péopax. Co3gaHue BHIHOCHBIX
YepTEeKEN U 3aIlUCh 11aroB MOCTPOEHUS

21 [ToBTOpenue mnanumeTpun: Teopema 0 IPONOPLIUOHATIBHBIX OoTpe3kax. [logobue
TPEYroJIbHUKOB

99 [ToBTOpenue mnanumerpun: Teopema MeHnenast. PacueTsl B ceUeHUsAX Ha BBIHOCHBIX YepTEXkKax.
Hcropus pa3BuTus IIIaHUMETPUN U CTEPEOMETPUH

23 KonTtponbhas padora "Akcuomsl crepeomerpun. CeueHus"

24 B3aumHoe pacnionoxeHnue npsMeIx B mpocTpancTBe. CkpermuBaromuecs npsmsie. [pusnaku
CKpeIIMBaroIuXcs NpaMbIX. [lapamnensHbie mpsiMble B IPOCTPAHCTBE
Teopema o CylieCTBOBAaHMM U €AMHCTBEHHOCTH MIPSIMON MAapajuIeIbHON TaHHOW MPSIMOMH,

25 IIPOXOAAILEH Yepe3 TOUKY IPOCTPAHCTBA U HE JIEXkKAIlleW Ha TaHHOHU IpsiMoid. JIleMMa o
NEPECEUEHUH NTAPAIIIENIbHBIX MPSIMBIX INIOCKOCTHIO

26 [TapannenbHOCTh Tpex MpsMbIX. Teopema o TpEX mapanienbHbIX OpsaMbIX. Teopema o




CKPCIIUBAOIIHNUXCS NPAMBIX

Hapaﬂneanoe IIPOCKTUPOBaHUE. OCHOBHBIE CBOMCTBA napajiCJIbHOI'O MMPOCKTUPOBAaHUA.

21 N3obpakenue pa3HbIx GUryp B mapanienbHON TPOSKIHH 1

28 LlenTpanbHas npoeKus. YToll ¢ COHANpaBIE€HHbIMUA CTOPOHAMU. YTOJI MEXKAY IPSIMbIMU 1

29 3aauM Ha JOKa3aTeJIbCTBO U MCCIIE0BAHUE, CBSI3aHHBIE C PACIIOJIOKEHUEM IIPSIMBIX B 1
IIPOCTPAHCTBE

30 [TonsiTHst: MapaiaeNnbHOCTh MPSMOI U MJIOCKOCTH B MpocTpaHcTBe. [Ipu3Hak napaiienbHOCTH 1
npsAMO# ¥ miiockocTu. CBOMCTBA NapajIeIbHOCTU MPSAMOM U INIOCKOCTH

31 ['eomeTrpuueckue 3ajaun Ha BEIUMCIIEHUE U 10KA3aTEIbCTBO, CBA3aHHbBIE C MAPAIIEIBHOCTHIO 1
IPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE

32 [TocTpoenue ceuenusi, IPOXOIALIETO YEPE3 JaHHYIO MPSAMYIO Ha YEPTEKE U MapaJljIeIbHOTO 1
Ipyroi npsmou. Pacuér oTHomeHni

33 [TapannenpHas IpoeKIKs, MPUMEHEHUE TS TOCTPOSHUS CeUeHUH Ky0a 1 mapaenenumnesa. 1
CBoiicTBa napajuiesienunen1a u Npu3Mbl

34 [TapannensHble MIOCKOCTH. [IpU3HaKK MapaIeTbHOCTH IBYX MJIOCKOCTEHN 1

35 Teopema 0 napamIeIbHOCTH U €INHCTBEHHOCTH IUIOCKOCTH, ITPOXOJALIEHN Yepe3 TOUKY, HE 1
MIPUHAJICKALLYIO TAHHOW IJIOCKOCTH U CIIEJICTBUS U3 HEE

36 CBoiicTBa napayIeNbHBIX MIOCKOCTEN: O MapaIEIbHOCTH NPSAMBIX [IEPECEUEHUS MTPU 1
MEPECEUCHHH JIBYX NapaJlIeIbHBIX MIIOCKOCTEH TpeThen
CaolicTBa napasuieIbHbIX IIOCKOCTEN: 00 OTpe3Kax MapajuIeNbHbIX IPSIMbIX, 3aKIFOUEHHBIX

37 MEXly MapayieIbHBIMU TNIOCKOCTSIMH; O TIEPECEUEHUN IPSIMOM C IBYMS IapajuieIbHbIMU 1
IUIOCKOCTSIMU

38 [TorTOpenwue: TeopeMa ITudaropa Ha MIOCKOCTH 1

39 [ToBTOpEHUE: TPUTOHOMETPUS MPSIMOYTOJILHOTO TPEYTOJIbHUKA 1

40 CgoiicTBa KyOa 1 MPSMOYTOIHHOTO TapaJijIesIeHIe1a 1

41 Brruucnenue JUIMH OTPE3KOB B KyOe U MPSMOYTOJIbHOM Hapaiesienune1e 1

42 [TeprieHANKYIASIPHOCTD MPAMOU U TNIOCKOCTH. [Ipru3HaK nepneHauKyaIspHOCTH MPSIMOM 1 1




IIJIOCKOCTH

[leprieHIUKYIAPHOCTD MPSIMOM U TIOCKOCTH. [IpH3HaK MepneHIuKyIIpHOCTH MPSIMOU U

43 1
IJIOCKOCTH
44 Teopema o cyiecTBOBaHUM U €IMHCTBEHHOCTH NPSIMOM, IPOXOASILIEH yepe3 TOUKy 1
IPOCTPAHCTBA U NEPIEHAUKYISIPHON K INIOCKOCTH
45 [InockocTy U nepneHANKYISPHBIE UM IIPSIMbIE B MHOTOI'PAaHHUKAX 1
46 [TnockocT U NepreHANKYIIAPHbIE UM IPSMbIE B MHOIOI'paHHHUKaX 1
47 [Iepnenukymnsap u HaknoHHas. [locTpoeHue epreHuKyIsIpa U3 TOUKU Ha IPAMYIO 1
48 [Tepnennukynsp u HaknoHHas. [locTpoeHne nepneHuKyspa u3 TOUKU Ha IPSAMYIO 1
49 Teopema o TpEX meprneHANKYIsIpax (MpsiMas U o0paTHast) 1
50 Teopema o Tpéx nmepneHAUKYIspax (mpsmas 1 oOpaTHas) 1
o1 VYroa Mexay CKpeluBaroMMHCS IPSIMBbIMU 1
52 [Touck neprneHuKyIIpHBIX NPSIMBIX C TOMOIIBIO MEPIEHAUKYIISPHBIX MIO0CKOCTEHN 1
53 OpToroHanbHOe IPOEKTUPOBAHNE 1
54 [TocTpoenue ceuenmii kyoa, MpU3MbI, IPaBUIIbHON MUPaMUIbI C IOMOILBIO OPTOTOHAJIBHOM 1
MPOEKIINU
55 [TocTpoenue ceuenuit Kyda, MpU3MBbl, IPABUILHOM MUPAMUABI C TOMOILBIO OPTOrOHAIBHON 1
IIPOEKLIAN
56 CummeTpus B IPOCTPAHCTBE OTHOCHUTENIBHO IIOCKOCTH. [limockocTn cuMMeTpuil B 1
MHOT'OI'paHHHKaX
57 [Ipu3Hak nepneHANKYIIPHOCTH IPSIMON U MJIOCKOCTH KaK CIEICTBUE CUMMETPUN 1
58 [IpaBuibHBIE MHOTOIPaHHUKH. Pacd€r paccTOSHUI OT TOUKHU A0 IUIOCKOCTH 1
59 IIpaBunpHBIE MHOTOTPAHHUKH. Pacdyér pacCTOSIHUI OT TOYKH A0 INIOCKOCTH 1
60 Crioco0ObI ONYCTUTD MEPIIEHAUKYISAPBI: CAMMETpPHUS, CIIBUT TOUKU MO NapaieIbHOW IpSIMOi 1
61 CnBur 1o HenapayIeIbHOU MPSMON, N3MEHEHHE PACCTOSTHUN 1
62 KonTtponbHas padora "B3anmHoe pacroyioskeHue MpsIMBIX U IIIOCKOCTEH B MPOCTpaHCTBE" 1




[ToBTOpEeHHE: yroy Mexay NpsSMbIMU Ha IJIOCKOCTH, TPUTOHOMETPUS B IIPOU3BOJIBHOM

63 TPEYroJIbHUKE, TEOPEMA KOCUHYCOB 1

64 [ToBTOpEHUE: Yroa MKy CKPEIIUBAIOIIUMHUCS IIPSIMBIMU B IPOCTPAHCTBE 1

65 I'eomeTpryeckue METOABI BEIUNCICHHS YIila MEKY IPSIMBIMA B MHOTOI'PaHHUKAX 1

66 JIByrpansbliii yroa. CBOMCTBO JIMHEWHBIX YIJIOB JBYTPAHHOIO yIia 1

67 [TepnienquKysApHbIe IIOCKOCTH. CBOMCTBA B3aMMHO NEPIICHIUKYJIIPHBIX INIOCKOCTEN 1

68 [Ipu3Hak nepnesauKyJIIpHOCTH IUIOCKOCTEH; TeOpeMa O IPSAMOM IIEPECEUEHHUs IBYX 1
IUIOCKOCTEN NMEePIEHANKYIISIPHBIX TPEThEN MIIOCKOCTH

69 [TpsMoyronbHbIN Napasiesnenunes; Kyo; H3MepeHusi, CBOMCTBA MPSMOYTOJIbHOTO 1
napajuieenumne1a

70 Teopema 0 AMaroHanyu NpsSAMOYrOJBHOIO MAapaJLIENICIAIIEa U CIEICTBUE U3 HEE 1

71 CrepeoMeTpHuuecKre U IPUKIIAHbIE 33]Ja4l, CBA3aHHbBIE CO B3aUMHBIM PACIOJI0KEHUEM 1
IPSIMBIX U IIJIOCKOCTH

79 [ToBTOpEHME: CKpEeUIMBAOUIMECS NIPSMBIE, TapaJUIEIbHbIE IIOCKOCTH B CTaHAAPTHBIX 1
MHOTOTpaHHHUKaX

73 [Tapa napaenbHbIX II0CKOCTEHN Ha CKPEIIMBAIOIINXCS IPSIMBIX, PACCTOSTHUE MEKIY 1
CKPEIIMBAOIIUMHUCS MIPSIMBIMU B IPOCTBIX CUTYaLUsIX

74 PaccrositHre OT TOUKH 10 IIIIOCKOCTH, PAaCCTOSHUE OT MPSIMOM 110 MNIOCKOCTH 1

75 Boruncnenue paccToSHUNA MEXIY CKPELMBAIOIIMMUCS IPSIMBIMH C TIOMOIIBIO 1
NEPIEHIUKYIIPHON MIIIOCKOCTH

76 TpéxrpaHHblil yroJ, HEpaBEHCTBA AJs TpeXTrpaHHbIX yrioB. Teopema [Tudaropa, TeopemMsl 1
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO yIiia

77 DneMeHTHl chepruuecKoil reOMETpUH: reoIe3NUecKre IMHIU Ha 3emiie 1

78 KonTponbhas pabota "Yrisl u paccTostHUS" 1

79 Cucremartuzanus 3HaHuN "MHOTOrpaHHUK U €0 3JIEMEHTHI" 1

80 [Mupamuna. Buas! nupamun. [IpaBunsHas nupamuaa 1

81 [Tpusma. [Ipsimast u HaknoHHas mpu3MblL. [IpaBuibHAs MprU3Ma 1




82

[psimoit mapasuienenumnea, TPSMOYTOJIbHBINA apaiesienunes, Kyo

83 Brinykibie MHOTOrpaHHUKHU. Teopema Ditnepa
84 Boinykinblie MHOrorpanHuku. Teopema Dinepa. [IpaBuibHbIe U IOIYIPABUIbHBIE 1
MHOTOTPaHHHUKH
85 KonTtponpHas padora "MHoOrorpaHHUKT" 1
86 [TonsiTHe BeKTOpa Ha TJIOCKOCTH U B MPOCTPAHCTBE 1
87 CymMa BEKTOpOB 1
88 Pa3nocTh BekTOpOB 1
89 [TpaBwiio napamienenunena 1
90 YMHOX€EHHE BEKTOpa Ha YHUCIIO 1
91 Paznosxenue BekTopa 1o 6a3ucy Tpé€x BEKTOPOB, HE JIEKAIIUX B OJHOU MJIOCKOCTH 1
92 CkansipHO€E TPOU3BENCHUE 1
93 Brranciienue yria Mexy BEKTOpaMH B IIPOCTPAHCTBE 1
94 [Tpocreimue 3agaun ¢ BEKTOPaMH 1
95 [Tpocreiimune 3aaun ¢ BEKTOpaMu 1
96 [Ipocreiimme 3agaun ¢ BEKTOpaMu 1
97 [Tpocreiimune 3aaun ¢ BEKTOpaMu 1
98 O00011IEHNE U CUCTEMATU3AaIMs 3HAHUN 1
99 O06o0011eHe U cucTeMaTU3alus 3HAaHUN 1
100 HToroBast KOHTpOJIbHAS paboTa 1
101 Wrorosast kKoHTpOJbHAS paboTa 1
102 O00011IEHNE U CUCTEMATU3AaIMs 3HAHUN 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

I'eomerpust, 10 kmacc/ Atanacan JI.C., byry3oB B.®., Kagomuer C.b. u

npyrue. AkimonepHoe obmectBo «M3aaTensctBo «IIpocBeiienue»

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA
[loypounble pa3pabOTKH MO F€OMETPUH K y4eOHOMY KOMIUIEKTY ATaHacsHa

JI.C. u op. 10 xnacc. uddepenuupoBannsliii moaxoa. M3narensctBo «Bakoy.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

http://school-collection.edu.ru

http://www.mathtest.ru

http://shpargalkaege.ru/

http://alexlarin.net/

http://fipi.ru/

http://www.ege.edu.ru

https://educont.ru/

https://www.yaklass.ru
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