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MNOACHUTEJIBHAS 3AIINCKA

['eomeTpus sBisieTcs OOHUM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHETO
o0miero oOpa3oBaHusl, TaK KaK 00ECIIEYNBAET BO3MOXKHOCTh U3YUCHUS TUCIUILINH
€CTECTBEHHO-HAYYHOM HAMpPaBICHHOCTH W NPEIMETOB T'YMaHUTAapPHOIO IIMKIIA.
[Tockonpky  jormyeckoe  MblUUIEHUE,  (opMHUpyeMoe  IpU  HU3YYEHHUH
00y4aIOIUMUCS MOHATUHHBIX OCHOB T'€OMETPHUH, MPHU JI0KA3ATEIHCTBE TEOPEM U
MOCTPOCHUH IIETIOYKH JOTHUECKUX YTBEPXKIACHHUM MPU PEHICHUH T'€OMETPUUYECKUX
3aJa4, YMEHHE BBIIBUTaTb M ONPOBEPraTh THIOTE3bl HEMOCPEICTBEHHO
UCIOJIB3YIOTCSl MIPU PELICHUM 3a/lad €CTECTBEHHO-HAYYHOI'O IMKJIA, B YaCTHOCTU
¢duznyeckux 3aaay.

Llens ocBOeHUs MporpaMmbl yueOHOro Kypca «I'eoMeTpusi» Ha yriryOJIE€HHOM
YpOBHE — PAa3BUTHE WHANBUAYAIbHBIX CIOCOOHOCTEW OOydJarommxcs MpH
U3y4YE€HUU T€OMETPUHU, KaK COCTaBJISAIOUIEH mpeamMeTHON obnactu «Marematuka u
uHpoOpMaTuKa»  uyepe3  obecrieueHue  BO3MOXKHOCTH  NPUOOpETEeHUs U
UCIIONIb30BaHUsl Oosee TIIyOOKUX TIEOMETPUYECKMX 3HAaHUW U JIEHCTBUH,
cen(UIHBIX TEOMETPUH, U HEOOXOAUMBIX ISl YCIIEITHOTO MPOo(ecCnoHaTBHOTO
o0pa30BaHus, CBSI3aHHOTO C UCIOJIb30BAHUEM MaTEMATHKH.

[IpyopUTeTHBIMM 3a7jauaMy Kypca TE€OMETPUM Ha YriayOJIEHHOM YpOBHE,
pacIIMpSIIOUIMMH U YCUJIMBAIOIIUMU Kypc 6a30BOr0 ypOBHS, SIBJISIFOTCS:

paciMpeHne MpeACTaBICHUSI 0 TEOMETPUH KaK YaCTH MHUPOBOU KYIbTYpHI U
(dbopMHpOBaHNE OCO3HAHUS B3aMMOCBS3H TEOMETPUH C OKPYKAIOIIIMM MUPOM;

dopMupoBaHrEe TPENCTaBICHUS O TMPOCTPAHCTBEHHBIX (UTYpax Kak o
BXHEHIINX MaTeMaTHYECKUX MOJIENIX, MO3BOJSIONINX OIMHUCHIBATh M HW3y4YaThb
pa3HbIe SIBJICHUS OKPY’KAIOIIEro MUpa, 3HAaHUE MOHATUIHHOTO armapara o pasaeny
«CtepeomeTpus» yueOHOro Kypca FreOMETpHH;

dopMupoBaHre  yMEHHS ~ BIAAeTh  OCHOBHBIMH  TOHATHSIMH O
MPOCTPAHCTBEHHBIX (UTypaX W WX OCHOBHBIMH CBOWCTBAMH, 3HAHHE TEOPEM,
dbopMyn U yMeHHE UX MPUMEHSITh, YMEHHS IOKa3bIBaTh TEOPEMBbl W HAXOAWTH
HECTaHJIapTHHIE CIIOCOOBI pEelICHUs 3a/1aY;

(opMupoBaHrE YMEHHUS paclio3HaBaTh HA YepTEXax, MOACISAX U B peajIbHOM
MHUpE MHOTOTPAaHHUKH U TeJa BpalleHHUs, KOHCTPYHUPOBAThH TE€OMETPUUECKHE
MOJEIIH;

dopMupoBaHrHEe TOHMMAaHHUS BO3MOXKHOCTH aKCHOMATHYECKOTO TMOCTPOCHUS
MaTeMaTHYECKUX TEOpHil, (OpMUPOBAHUE MOHMMAHUS POJU AKCHUOMATHKU IIpU
IIPOBEJICHUN PACCYKICHUN;

(opMupoBaHHE yMEHHs BIAJE€Th METOJAMHU J0KA3aTEJIbCTB U AJITOPUTMOB
pElIeHUs], YMEHUSI UX HPUMEHSTh, MPOBOJAUTH JI0KA3aTEJbHbIE PACCYXACHUS B
XOJI€ pELIEHHs CTEPEOMETPUUECKUX 3aa4 U 3a]a4 C IPAKTUUYECKUM COACPKAHUEM,
(dbopMupOBaHUE MPEACTABICHUS O HEOOXOAMMOCTH MOKA3aTelIbCTB MPH



000CHOBaHMY MAaTEMaTUYECKUX YTBEPKICHUN U POJIM aKCUOMATHKHU B MPOBEJICHUHN
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE U COBEPIICHCTBOBAHME MHTEIJICKTYalIbHBIX W  TBOPYECKHUX
CIIOCOOHOCTEW 00y4YaronIMXcsi, MO3HABATEIbHON aKTUBHOCTH, MCCIIEOBATEIBCKUX
YMEHUH, KpUTUIHOCTH MBINIICHUS, HHTEPECca K U3YICHUIO TEOMETPHUH;

dbopmupoBaHre (PYHKITMOHATIEHONW TPAaMOTHOCTH, PEJIEBAHTHON T€OMETPHHU:
YMEHUS pPaCIo3HABaTh TMPOSBICHUS TEOMETPUUECKHX IOHSATHNA, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX >KM3HEHHBIX CUTYyalUsX U MPU U3YyUYEHUU APYTHX
y4eOHBIX MPEIMETOB, TPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEpPHOCTEH,
MOJICIUPOBAHUSI PEATBHBIX CUTYyallui, HCCIEIOBaHUS TIOCTPOCHHBIX MOJIETIEH,
WHTEPIPETAINN TTOTYICHHBIX PE3YJIHTATOB.

OCHOBHBIMH COJIEP)KATEIbHBIMU JIMHUSIMH y4eOHOro Kypca «['eomerpus» B
10-11 knaccax siBisroTcs: «IIpsiMble U TUIOCKOCTH B TIPOCTPAHCTBEY,
«MHuororpannukn», «Tema Bpamenus», «Bexkroppl ©  KOOpAWHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

Chopmynupoannoe Bo DPI'OC COO TtpeboBaHuE «yMETh ONEPUPOBATH
MOHSATUSIMUY», PEJICBAHTHBIMU T€OMETPUU Ha YIITyOIEHHOM ypoBHE oOyueHus B 10—
11 xmaccax, OTHOCUTCSI KO BCEM COJIEP)KATENbHBIM JUHUSM Y4eOHOro Kypca, a
dbopMHpOBaHWE JIOTMYECKUX yMEHUH  pacrpeicisercs He TOJIbKO IO
coJiep KaTeNIbHbIM JIMHUSAM, HO U 10 rojgaM oOydeHusi. Coaepkanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaraMm ocBoeHus denepanbHoi padboueit
MPOrpaMMbl, pacHpeleNEHHBIM MO ToJaM OOYy4YEeHUSs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MIPUHIIUITUATIBLHBIM BOIIPOCAM 00yYaronuecs
oOpamanich HEOAHOKPATHO. OTO  TO3BOJIIET  OpPraHU30BaTh  OBIAJCHHE
r€OMETPUUYCCKUMH TMOHATUSIMH M HaBBIKAMH ITOCJIEIOBATEIHLHO M TIOCTYIATEIBHO, C
COOJTIO/IEHNEM MPUHIIATIA TIPEEMCTBEHHOCTH, @ HOBBIE 3HAHMS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX TPEICTABICHUN O0yUYalOIMUXCs, PACIIUPSS U yrayOmsis
e€, 00pa3yst MPOYHBIC MHOKECTBEHHBIC CBSI3H.

[Tepexon K M3y4eHHUIO TEOMETPUH Ha YIITyOJIEHHOM yPOBHE TTO3BOJISIET:

co3maTh ycnoBus i auddepeHnmanum  00ydeHUs, MOCTPOSHUS
WHIUBUIYAIbHBIX ~ 00pa30BaTEIbHBIX MPOTPAMM, OOECHEUHUTh YIIIYOJIEHHOE
M3Y4YEHHUE TEOMETPHUH KaK COCTAaBIISIONIEH yueOHoTo ipenmera «MaTemaTukay;

MOJITOTOBHTHh OOYYAIOIIMXCA K TPOJODKCHUIO H3YyYEHUS MAaTeMaTHKH C
yu€ToM BbIOOpa Oyayiei mpodeccun, odecrednBasi MPEeMCTBEHHOCTb MEXKIY
o01IKM U pohecCHOHAIBHBIM 00pa30BaHUEM.

Ha wusyuenue ydeOHOro Kkypca «l'eomeTpusi» Ha yriIyOJIEHHOM YpOBHE
otBoautcs 170 u.: B 10 kmacce — 102 4. (3 vaca B Heaento), B 11 kmacce — 68 9. (2
yaca B HEJIEIIIO).



COJEPKXAHUE OBYUYEHUA
10 KJIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  TIOHATUS ~ cTepeomeTpud. Touka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTUYECKOM TIOCTPOCHUHM CTEPEOMETPHUHU:
AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anmHOe pacnosioxeHHe NpsIMBIX B IPOCTPAHCTBE: NEPECEKAIOIINECs,
IapajulesIbHble W CKPEIIMBAIOIIMECH IpsAMble. [Ipu3HaKM CKpemMBarOmMXCs
npsAMbIX. 1lapannenbHOCTh NPAMBIX U INIOCKOCTENW B IPOCTPAHCTBE: MapajlIeIIbHbIE
IIPSAMBIE B MIPOCTPAHCTBE, NAPAJUIEITBHOCTh TPEX MPSAMBIX, [TAPAILICITBHOCTD MPAMOMN
U 1ockocTH. [lapannenbHoe W LIEHTpadbHOE NPOEKTHUPOBAHUE, H300paKEHHUE
¢uryp. OCHOBHBIE CBOWCTBAa MapajIeNbHOTO NPOEKTHpoBaHusd. W3o00paxeHue
¢buryp B nmapajyiebHOW MNPOEKIHUH. YTIbl C COHANPABICHHBIMA CTOPOHAMM, YIrOJI
MEXIY IPSAMBIMU B IIPOCTpaHCTBE. [lapamienbHOCTh INIOCKOCTEN: Mapajuie/IbHbIE
IJIOCKOCTH, CBOWCTBA IapauieabHBIX IJIOCKOCTEMN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (PUIYphl HA IUIOCKOCTU: TETpadJp, MapajuieJenunes,
MMOCTPOCHUE CEUCHUM.

[lepnieHAUKYISAPHOCTD NPSIMOM U TUIOCKOCTH: NEPIICHAUKYJISIPHBIE MPSIMBIC B
IPOCTPAHCTBE, MPAMBIE NaApaUIEIbHBIE W IEPIEHAUKYJSIPHBIE K IUIOCKOCTH,
MPU3HAK MEPHNECHIUKYISAPHOCTH MPSIMOM M IUIOCKOCTH, TEOpeMa O MNpsIMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHUE.
[leprieHIUKYIJISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE
OT TpsMOM A0  TUIOCKOCTH, TpOeKuus  (GUrypsl Ha  TJIOCKOCTD.
[lepneHauKyISIPHOCTh  IUIOCKOCTEM:  IPU3HAK  MEPHEHIUKYISIPHOCTH  JBYX
mIockocTer. Teopema o TpEX NePHEHIUKYISpax.

Yriel B IPOCTPAHCTBE: YroJl MEXIy MPSMOW U IUIOCKOCTBIO, JBYTPAaHHBIN
YIOJI, JIMHEWHBIM yroJl ABYIPAHHOIO yriia. TpEXIpaHHbIA U MHOTOI'PAHHBIE YTJIbIL.
CBoiiCTBa IUIOCKMX YIJIOB MHOIOTpaHHOro yrja. CBOWCTBa IUIOCKUX W
JIBYTPAHHBIX YTJIOB TPEXTPAHHOTO yria. TeopeMbl KOCMHYCOB M CHUHYCOB IS
TpEXTPAHHOIO yTJIA.

MHororpaHHuKH

Buapl MHOrOrpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. Ilpu3ma: N-yrosbHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBasl U TOJHAS TTIOBEPXHOCTH MPU3MBI.
[Tapajutenienumiesr, NOpPSIMOYTOJIBHBIM — MAapaJUIeNIENUIIel W €ro  CBOMCTBA.
Kparuaiiiine myTd Ha T[OBEpXHOCTM MHOrorpaHHuka. Teopema DJinepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yronbHas nupamuza,
npaBWibHas W yceu€HHas nupamuabl. CBolicTBa peOep M OOKOBBIX TIpaHeit
MPaBUJIbHOW NUupaMusbl. [[paBuiIbHbBIE MHOTOTPAaHHUKU: NIPABUJIbHAS IPU3MaA U



IpaBWIbHAs IHUpaMuza, NPAaBWIbHAs TPEyrojbHas IHpaMuia W IPABUIbHBIN
TeTpa’ap, KyO. IlpencraBieHne O MNpaBUIBHBIX MHOTOTPAHHUKAX: OKTadIp,
JTOAECKAdIP U UKOCADIP.

Bbluucnenre 3J€MEHTOB MHOIOTPAaHHUKOB: pE&Opa, AWaroHaiav, YIJIbl.
[Tnomans OOKOBOM MOBEPXHOCTH M TOJHOM TMOBEPXHOCTH MPSMOM TMPU3MBI,
IUIOIIA/lb OCHOBaHUM, TeopeMa O OOKOBOW NOBEPXHOCTH MPSAMON NPU3MBIL.
[Tnomanp OOKOBOW MOBEPXHOCTHM M TOBEPXHOCTH IPABWIBHON NHpaMH/BbI,
T€opeMa O IUIOIIAIN YCEUEHHOW MUPaMU/IBL.

CummeTpuss B NPOCTPAHCTBE. OJEMEHThl CUMMETPUM  NPaBUIIbHBIX
MHOTOIpaHHUKOB. CHMMETpHs B MNPAaBWIBHOM MHOTOTPaHHUKE: CHMMETPHUS
NapaJuIeenue d, CUMMETPHs NPABWIBHBIX IPU3M, CHMMETPHs NPABUIBHOU
UpaMUIblL.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

[loHsATHA: BEKTOp B NPOCTPAHCTBE, HYJEBOW BEKTOp, JJIMHA HEHYJEBOIO
BEKTOpa, BEKTOPhl KOJUIMHEApHbIE, COHAMNPABIECHHbIE MW MNPOTUBOIOJIONKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyio. CBOKCTBA CIIOKEHUS BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPAa HA YHUCIIO.
[lonsiTue KOMIUTaHApHBIE BEKTOPHI. [IpU3HAK KOMILJTAHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mapamenenunena. Teopema O pas3loXKEHUM BEKTOpa MO TPEM
HEKOMIUIAaHApHBIM  BekTOopaM. IIpsMoyrosibHas  cucremMa KOOpAMHAT B
npoctpancTBe. KoopamHatel Bekropa. CBsi3b MEXIy KOOpAMHATAMHU BEKTOpa H
KOOpJIMHATaMH TOYEK. YTOJI Mexay BekTopamu. CKaasipHOE IPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tesna Bpamenust

[ToHsTHS: TWIMHIpPHYECKAass TIOBEPXHOCTh, KOHUYECKAas IOBEPXHOCTH,
cepruueckas IMOBEPXHOCTh, OOpa3ylINWe IOBEPXHOCTEeH. Tena BpallleHUS:
IIWIMHIpP, KOHYC, YCEUYEHHBIH KOHYC, cdepa, map. BzanmMHOEe pacmosioxeHue
chepbl M IJIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0pakeHue Te
BpallleHUsT Ha TUIOCKOCTH. Pa3Béprka ImwmHApa U KoHyca. CummeTpus chepsl u
mrapa.

O0béMm. OcHoBHBIE CBoOMcTBa 00bEMOB Ten. Teopema 00 o0O0BEME
NPSIMOYTOJIBHOTO MapajuieNienuiea u ciaeactBus u3 He€. OOBEM mpsMoi H
HAKJIOHHOHM TPHU3MBI, IIWIHHIPA, TUPaMHUIbl M KoHyca. OO0BEM Mmapa W mapoBOTro
CerMEHTA.

KoMOuHamu Tenm BpalieHus W MHOTOTpaHHUKOB. [Ipu3ma, BmucaHHas B
IWIMHIpP, ONHCaHHAas oOKojio uwiuHapa. Ilepeceuenue cdepbl U 1Iapa ¢
iockocThlo. Kacanme mrapa m cdepbl IIOCKOCThI0. [IOHATHE MHOTOIpaHHUKA,



OMKMCAHHOTO OKOJO cdepbl, cdepbl, BINUCAHHOW B MHOTOTPAaHHUK WIIU TEJO
BpAILICHUA.

[Inomans MOBEPXHOCTH UWIMHAPA, KOHyca, IUiomanas chepbl U €€ yacTew.
[Tonobue B mpoctpaHcTBe. OTHOIIEHHE OOBEMOB, IUIOMIAJCH TMOBEPXHOCTEH
nonoOubIXx ¢uryp. IIpeoOpazoBanue momobus, romoretus. Permenue 3amau Ha
IIJIOCKOCTH € HUCIIOJIB30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoenue ceyennii MHOTOTPAHHUKOB M TEJI BPALICHUS: CEYEHUS LIMJIMHAPA
(mapaymuiennbHO YW TEPHEHAMKYISPHO OCH), CEYeHUs KoHyca (mapajuieibHbie
OCHOBAHMIO U TIPOXOJIAIIME YEpPE3 BEPIIHUHY), CEUCHUS I1apa, METOAbl MOCTPOCHHUS
CEUCHHI: METOJ CJIEA0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUA, METOJ IIEPEHOCA
CEKYIIIEH TIIOCKOCTH.

BekTOpbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektoper B mpoctpancTBe. Omnepanuu Haj BEKTOpaMmu. BekTopHoe
YMHOXEHHE BEKTOpOB. (CBOMCTBA BEKTOPHOTO YMHOXEHHs. [IpsmoyrosbHas
CUCTEMa KOOpAMHAT B IIpocTpaHcTBe. KoopanHarel BekTopa. PaszimoxkeHnne BekTopa
no 6asucy. KoopanHATHO-BEKTOPHBIM METOA MpPH PEHICHUH TeOMETPUUYECKUX
3az7ad4.

JIBUKeHUs1 B IPOCTPAHCTBE

JIBixkenus: mpoctpanctBa. OToOpakeHus. J[BUKEHUS U PaBEHCTBO (QUryp.
OO6mue cBoicTBa JBW)XEHUM. Buabl ABMXKEHUM: MapaliedbHbI TEpPEeHoC,
LEHTpaJIbHAsT CUMMETPUS, 3€PKAIbHAsT CUMMETPHUS, ITIOBOPOT BOKPYI MPSIMOM.
[IpeoOpazoBanus nogodus. [Ipsimas u chepa Diinepa.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:kaanckoe BoCIUTaHHE:

c(hOpPMUPOBAHHOCTH TPAXKTAHCKOM MO3UIMH 00YYArOMIETrocsi KaKk aKTHBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHMCKOro  00IiecTBa,  NPEACTABICHHE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3JIMUYHBIX CTPYKTYp, SIBICHHUH,
Opoueayp TIpaxkaaHCKoro oOmecTBa (BbIOOPBI, ONPOCHI U JPYroe), yMEHHE
B3aMMOJIEUCTBOBATh C COLMAJIbHBIMA HWHCTUTYTAMHM B COOTBETCTBHUH C HX
(GYHKIIUSIMU ¥ Ha3HAUCHUEM;

2) NIaTPpHOTHYECKOE BOCITUTAHME:

c(OPMHUPOBAHHOCTh POCCUHCKON IpaKAAHCKOW MACHTUYHOCTH, YBAXKEHUS K
IIPOIJIOMY M HAaCTOSILIEMY POCCUHMCKOW MaT€MAaTHKH, IEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHHSIM POCCHUMCKMX MAaT€MaTUKOB U POCCUICKON MAaTeMAaTHYECKOW ILIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHHM B JAPYrMX HayKax, TEXHOJOTHUAX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

OCO3HaHWE AYXOBHBIX LIEHHOCTEH POCCHUICKOro Hapoaa, chOpMHPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMS, 3TUYECKOTO MOBEJAEHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTHKEHUI HAayKHM U JEATEeIbHOCTBIO YYEHOTO, OCO3HAHHE
JMYHOTO BKJIa/1a B TOCTPOCHUE YCTONYHUBOIO OYIyIIEro;

4) 3cTeTHYECKOE BOCTIMTAHNE:

ACTETUYECKOE OTHOLIEHHWE K MHpPY, BKIIOYAsl ICTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aay, PEHICHHUM, pacCyKIECHUNH, BOCIPUMMYHBOCTh
K MaTEeMAaTHYECKUM acleKTaM pa3jJuvHbIX BUJOB UCKYCCTBA;

5) puznyeckoe BocnuTaHNE:

chOPMUPOBAHHOCTh YMEHHUSI NPUMEHATh MaTEeMaTHYEeCKHE 3HaHHUS B
MHTEpecax 3/10pOBOro 1 0€30MacHOro 0opasa >KM3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE TMHUTAHHUE, COATAHCHPOBAHHBIM PEKUM 3aHITUU U
OTIIbIXa, peryispHas (u3nvecKass aKTUBHOCTh), (PU3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-030POBUTEIBHON IE€ATEIBHOCTBIO;

6) Tpy10BO€ BOCITUTAHME:

TOTOBHOCTh K TpYyHdy, OCO3HAaHUE IIEHHOCTH TPYHOJt00Us, HUHTEpeC K
paznmuyHbiM  cpepaMm  MpodecCUOHANBHOW  JIEATETBbHOCTH, CBSI3AHHBIM  C
MaTEMaTUKOW M €€ NPUIIOKEHUSIMH, YMEHHME COBEpIIATh OCO3HAHHBIA BHIOOD
Oynymeld mpodeccun © peann3oBbIBATh COOCTBEHHBIE >KM3HEHHBIC TUIAHBI,
TOTOBHOCTh U CIIOCOOHOCTh K MaTeMaTW4ecKoMy OOpa3oBaHHUIO U



caM000pa30BaHUIO Ha MPOTSHDKEHUM BCEW JKU3HU, TOTOBHOCTh K AKTHMBHOMY
YYACTHIO B PELICHUN TPAKTUYECKUX 3a]1a4 MaTEMaTHUYECKON HAPaBICHHOCTH;

7) 3K0JIOTHYECKOe BOCTINTAHHE:

c(hOPMHUPOBAHHOCTh  DKOJIOTHUYECKOM  KYJIbTYphl, TOHUMAHUE BIUSHUS
COLIMAJIBHO-?)KOHOMHYECKUX MPOLECCOB HA COCTOSIHUE MPUPOJIHOM U COLUAIBHOMN
Cpellbl, 0OCO3HAHHE TJI00ATILHOTO XapakTepa dKOJOTUYECKUX MPOOIeM, OpUECHTALIMS
Ha TPUMEHEHHE MAaTeMaTHYeCKUX 3HaHWM [JIs peuieHus 3agad B o00yacTu
OKpYXalollel cpefpl, IUIAHUPOBAHUE IIOCTYNKOB M OLEHKH HUX BO3MOXHBIX
MOCJIEICTBUM JUIs1 OKPY KaIOLIEH Cpeibl;

8) HeHHOCTH HAYYHOTO MO3HAHMS

c()OPMUPOBAHHOCTh MHMPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKd U  OOIIECTBEHHONM  MpaKkTUKHU, [OHUMaHHUE
MaTE€MaTUYeCKOM HayKh Kak c(epbl 4YETOBEYECKON IesATEIbHOCTH, 3TaloB €€
pa3BUTHS M 3HAYUMOCTH JUIA Pa3BUTHS UMBUIIM3ALMM, OBJIAJCHUE S3BIKOM
MaT€MaTUKM W MaTeMaTHYeCKOW KyJbTypOW Kak CpEICTBOM IIO3HAHMS MUpA,
TOTOBHOCTb OCYIIECTBIIATH IPOEKTHYIO U MCCIEI0BATEIbCKYIO JESITEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJbHbIC Y4eOHbIE 1eHCTBUS

ba3oBble jornueckue aeiicTBUs:

BBISBJISITh M XapaKTepU30BaTh CYIICCTBEHHbIC MPU3HAKA MaTEMAaTHYECKUX
OOBEKTOB, TIOHSATHH, OTHOIICHUNW MEXAY TMOHATHUSIMHU, (POPMYIHPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(PUKAIIUY,
OCHOBAHUS i1 0000IIEHUS U CPaBHEHU S, KPUTEPUH MPOBOJIUMOIO aHAJIN3A;

BOCIIpUHUMATh,  (OPMYJIMpPOBaTH U MPeoOpPa3OBBIBATh  CYXKJCHHUS:
YTBEPAUTEIbHbBIC U OTPULIATEIbHBIC, €IMHUYHBIC, YACTHBIE U O0II1e, YCIOBHBIE,

BBIABJISITh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOJCHUSIX W YTBEPXKIACHUSX, Mpejiaratb KpUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U POTUBOPEUYUN;

JenaTh BBIBOABI C HCIOJB30BAHMEM 3aKOHOB JIOTUKH, JEIYKTUBHBIX U
WHJIYKTUBHBIX YMO3aKIIOUECHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

MPOBOAUTH CAMOCTOSITEIBHO JOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKACHUN
(IpsiMbIe U OT IPOTUBHOTO), BHICTPAUBATh ApPTyMEHTAIINIO, IPUBOIUTH TIPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKJICHUS U BBIBOJIBI;

BBIOMpaTh Ccrmoco0 pemieHuss ydeOHOM 3amaud (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pEIIEHUs, BbIOMpaTh HamboJee MOAXOMANIUH C  Y4ETOM
CaMOCTOSITETIbHO BBIJIEJICHHBIX KPUTEPUEB).

ba3zoBble ucciaeaoBare/ibCKue AeiiCTBUA:



UCIIOJIb30BaTh BOIPOCHI KaK HCCIENOBATEIbCKUNA HMHCTPYMEHT I103HaHUS,
dbopMynupoBaTh ~ BOMNPOCH,  (PUKCHUpYIOIIME  OPOTUBOpEUHE,  Mpodiemy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH THUIIOTE3y, apryMEHTHPOBAThH
CBOIO MO3UIINIO, MHEHUE;

IPOBOJIUTH CaMOCTOSITENIBHO CIUIAHWPOBAHHBIN 3KCIEPUMEHT, UCCIIEIOBaHUE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTEeMaTHUECKOr0 00bEKTa, SIBJICHUS, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTaMHU, SBJICHUSIMHU, IIPOLIECCAMU;

CaMOCTOSITENIBHO (OpMYJIUpPOBaTh OOOOLIEHUS W BBIBOABI IO pPE3yJbTaTam
NpOBEAEHHOTO  HAOMIOACHMS, HCCIEAOBaHUSA, OICHMBATh  JIOCTOBEPHOCTH
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIIEHU;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IIpoLecca, a TaKXKe BbIIBUTATH
IPEOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIIOBUSX.

Pabora c undgopmanmei:

BBISBJIATH JIe(UIUTH HHPOPMAIUH, JaHHBIX, HECOOXOIUMBIX JIJIsl OTBETa Ha
BOTIPOC U IS PEIICHUS 3aa9H;

BBIOMpaTh MHPOPMAIIHIO M3 UCTOYHUKOB PA3IMYHbBIX THIOB, aHAIU3HPOBATH,
CUCTEMATHU3UpPOBaTh M HMHTEPHPETUPOBATh MH(OOPMALMIO PaA3IUYHBIX BHUAOB HU
(dbopM npeacTaBICHUS;

CTPYKTYpUpPOBaTh HH(OPMAILIHNIO, MPEACTABIATh €€ B PAa3NUUYHBIX (opMax,
WLTIOCTPUPOBATH TpaduyuecKy;

OLICHUBATH Ha/IEKHOCTD uHbOopMauu o CaMOCTOSITEJIHO
c(OpMYyIUPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUA

Oo0wmenue:

BOCIPUHUMATh U (HOPMYIHPOBATh CYKIACHHUSI B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMU OOLIEHUS, SICHO, TOYHO, IPAMOTHO BBIpAXaTh CBOK TOYKY 3pPEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOACHEHUS MO XOAY PELICHUS 3aJayH,
KOMMEHTHUPOBATH MTOJIYy4YECHHBIN pE3yJIbTaT;

B XO7le 00CYXJIeHHUs 3a7]aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMON TEMBI,
npoOsieMbl, pelaeMoi 3ajJaud, BBICKA3bIBaTh HJAEH, HAllEJICHHbIE Ha IOMCK
pPEILIEHHUsI, COMOCTABIATH CBOM CYXKIEHHS C CYXICHUSMH JAPYIMX YYaCTHHKOB
nuainora, oOHapy>KUBaTh pa3iu4ve U CXOJCTBO MO3UIIMHA, B KOPPEKTHOU (dopme
(bopMynupoBaTh pa3HOIIACHs, CBOM BO3PAKECHHUS,

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4M, IKCIIEPUMEHTA, UCCIICIOBAHMS,
MIPOEKTa, CaMOCTOSITEJIbHO BBIOMpaTh (opMaT BBICTYIUIEHHS € Y4€TOM 3ajad
NPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.



PeryisiTuBHbIE YHUBepCAJbHbIE y4eOHbIE JeiicTBUS

Camoopranusanus:

COCTaBJIAThH IUJIaH, aJTOPUTM PEUIECHUS 3a7a4M, BEIOUPATh CIIOCOO PEIICHHUS C
y4IE€TOM MUMEIOIINUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI pEUICHUN ¢ Y4ETOM HOBOM MH(MOpMAIIIH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIH HHTEJJIEKT:

BJIaJICTh ~ HaBbIKAMHM  I[IO3HABAaTEJIbHOW  pedIEeKCUU KaK  OCO3HaHUs
COBEPILIAEMBIX JIEUCTBUI U MBICIHUTENBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJETh
croco0aMu CaMOTIPOBEPKH, CAaMOKOHTPOJS Tpollecca M pe3yibTaTa peIIeHUs
MaTeMaTUYECKON 3aJa4H;

NPEIBUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH IIPU PEUICHUU 3a/layH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa I[N U YCIOBUSAM, OOBSCHITH TPUUNHBI
JIOCTUKEHUS WM HEJOCTUKEHUS PE3yJbTaTOB JEATCIIBHOCTH, HAXOIUTh OIIHOKY,
JlaBaTh OLICHKY TPUOOPETEHHOMY OTIBITY.

CoBMecTHAasI 1eITEILHOCTD:

MOHUMATh M MCIOJIH30BaTh MPEUMYINECTBA KOMAHIHONW U WHAMBUAYaJIbHOM
paboThl TpU pelIeHUH Y4eOHBbIX 3ajady, MPUHUMATh I1€Jb COBMECTHOM
NeSATEeILHOCTH, TJIAHUPOBATh OPraHHU3aAIMI0 COBMECTHOW pabOThI, pacrpeaciisTh
BUJIbI PabOT, JOTOBAapUBAThCS, OOCYXKIAaTh TIPOIECC M PE3yJbTar padoTHI,
000011aTh MHEHUS HECKOJILKUX JIIOIECH;

y4acTBOBaTh B IPYMIOBBIX GopMax paboThl (00CykaeHus, OOMEH MHEHHI,
«MO3TOBBIE€ IITYPMB» U HHbBIE), BBINOJHITH CBOK 4YacTb pabOThl W
KOOPAUHUPOBATH CBOU JEHUCTBUS C JPYTMMHU YJICHAMU KOMaHJbl, OIICHUBATH
Ka4ueCTBO CBOETO BKJaja B OOIIUN MPOAYKT MO KPUTEPUSIM, CHOPMYTUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kyacca oOydaronuiuiicst HAy4YuTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMH TOHATUSIMH CTEPEOMETPHUH TIpU
pelIeHnH 3a71a4 ¥ MPOBEJACHUN MAaTEeMAaTUYECKUX PACCYKIACHUM;

e TMPUMEHATH AKCHUOMBI CTEPEOMETPUU U CIEACTBUSA U3 HUX MPHU PEIICHHUU
reOMETPUYECKHX 3a/1ay;

e KJaccU(PUIIMPOBATh B3aMMHOE PACIIOJIOKEHHE MPSAMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJHO ONEpPUPOBATH TMOHSATUSMHU, CBSI3aHHBIMH C yIJlaMd B
MPOCTPAHCTBE: MEXKIAY MPSMBIMH B MPOCTPAHCTBE, MEXKAY NPSIMON U
IJI0CKOCTBIO;



CBOOOTHO OMIEPUPOBATH MOHSATUSIMHU, CBI3aHHBIMU C MHOTOTPAHHUKAMU;
CBOOOJTHO pacro3HaBaTh OCHOBHBIE BHUbI MHOTOTPAHHUKOB (MpHU3Ma,
nupamMua, NpsSMOYTOJIbHBIN Napajijiesienune, Kyo);

KIaccu(pumupoBaTh ~ MHOTOTPAHHWKH, BBIOMpas  OCHOBAHHWS IS
KJaccu(ukanum;

CBOOOHO  OMEPUPOBATH  IMOHATHUSIMH, CBS3aHHBIMH C  CCUYCHHEM
MHOTOI'PaHHUKOB TIOCKOCTBIO;

BBITIOJIHATD napajuiesbHOE, HEHTPAJILHOE u OpPTOTOHAIBHOE
MPOCKTUPOBaHKUE (HUTYpP HA IIOCKOCTH, BBIIONHITH MU300paKeHUST PUTYP
Ha TUIOCKOCTH;

CTPOUTH CEUYEHUSI MHOTOIPAHHUKOB PAa3JIUYHBIMU METOJAMU, BBITIOJIHSATH
(BBIHOCHBIE) TIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BHJI CBEPXY, COOKY, CHU3Y;

BBEIYHCIIATh  TUIOMIAAM  TIOBEPXHOCTEH  MHOTOTPAHHHKOB  (TIpU3Ma,
MUpaMUJia), TEOMETPUUECKUX TEJ C MPUMEHEHUEM (POPMYIT;

CBOOOJTHO OMEPUPOBATH MOHIATHAMHU: CHMMETPHUS B TIPOCTPAHCTBE, IIEHTD,
OChb U TUIOCKOCTh CHUMMETPHH, IEHTP, OCh M IUIOCKOCTb CHUMMETPHUU
¢uryper;

CBOOOJHO OIEpUPOBATh TMOHSATHUSMHU, COOTBETCTBYIONIUMHU BEKTOpaM U
KOOpPJIMHATaM B IPOCTPAHCTBE;

BBITIOJTHATH JCHCTBUS HAJl BEKTOPaMHU;

pemarh 3aJadd Ha JI0Ka3aTeIbCTBO MAaTEMAaTHYECKHX OTHOIICHWH W
HaXOXKJECHUE TCOMETPUUYCCKUX BEIIMYWH, TMPUMEHSS HW3BECTHBIC METOJbBI
MIPY PEIICHUM MAaTeMAaTHYECKUX 3aJ]1a4 MOBBIIIICHHOTO U BHICOKOTO YPOBHS
CJIOKHOCTH;

NPUMEHSATh MPOCTEUIIMEe TMPOTPaMMHBIE CpPEJACTBA U DIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI TIPH PEIICHUU CTEPEOMETPUUECKUX 3a/1a4;
W3BJICKaTh, MPEOOpPa30BbIBATh W HMHTEPIPETUPOBATH HWHOOPMAIUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUYECKUX (QUTYypaxX, TMPEACTaBICHHYI Ha
yepTekax M PUCYHKaX;

NPUMEHATh TIOJyYCHHBIE 3HAHWUSA Ha TPaKTUKE: CpaBHUBATh W
aHAM3UPOBATh PEANbHBIC CUTYAIllMH, MPUMCHATh M3yYCHHBIC MOHATHUS B
mpolecce TMOWCKa  PEeIIeHWs  MaTeMaTH4ecKdu  ChOPMYIUPOBAHHOU
mpoOIeMbl, MOJACIMPOBATh pPEANbHBIE CHUTYyallMd Ha S3bIKE TE€OMETPHH,
WCCJICIOBATh MMOCTPOSHHBIE MOJICIN C HCITOIB30BAaHUEM T'€OMETPUUYCCKUX
MOHATUH M TEOpeM, ammapara anreOpbl, perniaTh MPaKTHYECKHE 3a/1add,
CBSI3aHHBIC C HAXOXKJECHUEM T€OMETPUUICCKUX BEJINYHH;

UMETh TPEACTaBICHUS 00 OCHOBHBIX JTamax pPa3BUTHS TE€OMETPUU Kak
COCTaBHOM 4acTu (yHIAaMEHTA Pa3BUTHUS TEXHOJIOTHH.



K konmy 11 kiacca o0y4aronuiicst Hay4uTCs:

CBOOOJTHO ONEPUPOBATH MOHATUAMH, CBSI3aHHBIMU C I[WJIMHIPUYECKOM,
KOHUYECKOM U c(epuyeckod MOBEPXHOCTAMH, OOBICHATH CIOCOOBI
MOJIy4CHUS;

ONEPUPOBATH MOHITUSIMU, CBSI3aHHBIMH C TEJIaMU BPAILLCHUS: [IWJIMHAPOM,
KOHYyCOM, c(hepoit u mapom;

pacno3HaBaTh Teja BpauieHus (UWIUHApP, KOHYC, cdepa U 1Iap) U
OOBSCHATH CIIOCOOBI OJYYEHHUSI TEJT BpaIllCHUS;

KJIaCCU(UIIMPOBATH B3aUMHOE PACIIOJIOKEHUE CPEPHI U TIIOCKOCTH;
BBIYHCIIATh BEJIMYMUHBI AJIEMEHTOB MHOTOTPAHHUKOB W TEJ BpAILCHUS,
OOBEMBI U IUIOMIAM MOBEPXHOCTEH MHOTOTPAaHHUKOB M TE€J BPAILLCHUSA,
reOMETPUUYECKUX TEJI C IPUMEHEHUEM (HOPMYIL;

CBOOOJTHO OIEPUPOBATH MOHSTHUIMH, CBS3aHHBIMH C KOMOMHAIIMSMHU TeEI
BpaIieHNUs ¥ MHOTOTPAHHWKOB: MHOTOTPAaHHWK, BIHCAHHBIA B cdepy u
ONMMCAHHBIA OKOJO c(epbl, chepa, BOUCAHHAS B MHOTOTPAHHUK HIIA TEJIO
BpAaIllCHUS;

BBIYHCIIATh COOTHOIICHHSI MEXAY IUIOIIAIIMHU TOBEPXHOCTEN U 00bEMaMu
ITOJIOOHBIX TEI;

n300pakaTh u3y4daembie (DUTYpBI, BBITIOJHITH (BBIHOCHBIC) TIUIOCKUE
YEpTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJA CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHUSI TEJl BPallCHUS;

U3BJICKaTh, WHTEPIPETUPOBATH U MPeoOpa3oBbIBaTH HWHOOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTYypaxX, TMPEJACTABICHHYIO Ha
yepTexkax U pUCYHKaX;

cBOOO/IHO ONEPUPOBATH MOHSATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH ONEPALIMH HAJl BEKTOPAMU;

3aJ1aBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHUCTEME KOOPIUHAT;
penaTh reoMeTpUUECKUe 3aa4d Ha BBIYMCICHUE YIII0B MEXY NPSIMbIMU
U IJIOCKOCTSIMHU, BBIYMCIICHHE PACCTOSHUA OT TOYKU JI0 IJIOCKOCTH, B
1[€JI0M, Ha MPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/1a NP PELICHUU;
CBOOOJTHO ONEPHPOBATH TOHATHSMHU, CBS3aHHBIMH C JIBIDKCHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKEHUM;

BBITIOJIHATh HM300paXE€HUST MHOTOTPAHHUKOB M TEJl BpaIlEHUS TMPHU
MapajyIeIbHOM  [EPEHOCE, ULEHTPAIbHOM CUMMETPUHU, 3€pPKaJIbHOU
CUMMETPHH, IIPU TOBOPOTE BOKPYT NPSIMOM, TpeoOpa3zoBaHus MOA00US;
CTPOUTH CEYEHHS MHOTOTPAHHUKOB U TE€J BpAIICHUS: CEYEHUs LIMJIMHIpA
(mapasienbHO U MEePIEeHIUKYISIPHO OCH), CEYeHHs KOHyca (mapaijieibHbie
OCHOBAHHMIO U MPOXOAIINE YEPE3 BEPUIMHY ), CEUECHMSI 111apa;



UCIIOJIb30BaTh METOAbl IOCTPOCHUSI CEUYEHUN: METOJ CIIEIOB, METOJ
BHYTPEHHETO MPOEKTUPOBAHMS, METO/T IEPEHOCA CEKYIIEN TNIOCKOCTH;
JIOKa3bIBaTh FTEOMETPUUECKHUE YTBEPKICHHUS;

NPUMEHSATh TeoMeTpuueckue (HakThl JJISI PEIICHHS CTEPEOMETPUUYECKUX
3a/1a4, OPEANOJIAraloluX HECKOJBKO IIArOB PEUIECHUS, €CIU YCIOBHUS
NPUMEHEHUS 3a/IaHbl B SIBHOM U HESIBHOU (opMme;

pemarp 3aJa4d Ha JOKa3aTEIbCTBO MATEMaTUYECKUX OTHOIIEHUH U
Hax0>XJICHUE TEOMETPUUECKUX BEIINYUH;

MPUMEHATH MPOTPAMMHBIE CPEACTBA U JJIEKTPOHHO-KOMMYHUKAIMOHHBIE
CHUCTEMBI ITPU PELICHUU CTEPEOMETPUUECKUX 33/1a4;

IIPUMEHATh  IIOJIyYEHHbIE  3HAHWsS  HAa  IPAKTUKE:  CPABHUBATH,
AHAJIN3UPOBATh U OLICHUBATH PEAJIbHBIE CUTYAlMU, IPUMEHATH U3yUYECHHBIE
IIOHATHUS, TEOPEMBI, CBOMCTBA B IIpOLECCE IIOMCKA  PELICHUs
MaTeMaTH4eCcKu  CHOpMyTUpPOBAHHOM  TPOOJIEMBI, MOJIETTUPOBATh
pEAIbHBIE CUTyallUH HA S3bIKE T€OMETPHUH, HMCCIEA0BATH IMOCTPOCHHBIE
MOJIEJIA C HCHOJIb30BAHUEM TIE€OMETPUYECKUX IIOHATUM U  TEOPEM,
anmapara anreOpbl, pemaTh MPaKTUYECKHE 3a7add, CBSI3aHHBIE C
HAXO0XJICHUEM I'€OMETPUYECKUX BEIINYNH;

UMETh TpeACTaBlieHUs] 00 OCHOBHBIX 3Tamax Pa3BUTHS T€OMETPUU Kak
COCTaBHOM 4acTu (PyH1aMeHTa pa3BUTHUSI TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KouunvecTBO 4acoB dieKTpOHHBbIE (IU(PPOBHIE)
Ne HanmeHnoBaHue pa3aeioB U TeM o0pa3oBaTejibHbIE pecypchl
n/n NPOrpamMMbl
Bcero
1 BBenenue B crepeoMeTpuio 23 https://uchi.ru/
BsaumHoe pacronoxeHue npsiMbix B )
2 6 https://uchi.
HpOCTpaHCTBE ttps://uchi.ru/
3 [TapanienbHOCTh MPSMBIX U MIIOCKOCTEN B 3 httos-//uchi.ru/
MIPOCTPAHCTBE
[lepnieHIUKyYISIPHOCTD MPSMBIX U )
4 2 https://uchi.
IJTOCKOCTEMN B MMPOCTPAHCTBE > fitps.//uchi.ruf
VYTIIBl U paccTOSHUS 16 https://resh.edu.ru/
MHororpanHuku 7 https://resh.edu.ru/
BekTops! B mpocTpaHCcTBE 12 https://resh.edu.ru/
8 HOBTOPGHHG, 0000111eHIE U CUCTEMATH3AIUS 5 httos://resh.edu.ru/
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102



https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

11 KITACC

JJIeKTPOHHbIE
KosmnuecTBo yacos (uudpossbie)
oOpa3oBaTe/ibHbIE
Ne i/ HaumeHoBaHue pa3/iejioB M TeM NPOTrPaAMMBbI
pecypchl
Bceero
I1
1 OBToPeHHe, 0000111eHIE U CUCTEMAaTH3AIUS 3 httos://uchi.ru/
3HAHUU Nttps./fuchl.ru/
2 O0BEM MHOTOTpaHHHKA 16 https://uchi.ru/
3 Tena Bpamenus 24 https://uchi.ru/
4 [Tnomaayu noBepXHOCTU U 0OBEMBI KPYTIIBIX TEI https://uchi.ru/
5 JBroxkeHus https://resh.edu.ru/
6 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 1 httos://resh.edu.ru/
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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https://uchi.ru/
https://resh.edu.ru/
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

JI. C. AranacsH, B. @. byry3o0s, C. b. KagomueBa u np. 'eomeTrpus. YueOHuUK
s 10 - 11 kmaccoB 001eo00pa3oBaTeNbHBIX YUpEKIeHUH. ba3oBblii 1

npoduasHbIN ypoBeHb. MockBa. [Tpocsemienue. 2007

METOANYECKHUE MATEPHUAJIBI JISA YYUTEJIA

b. I'. 3uB. /lunaktnueckue Marepuaiisl o reomerpun s 10 knacca. Mockaa.
[Tpocsemenne. 2007

C. M. CaaksH, B. @. byry3oB. U3yuenue reomerpun B 10 - 11 knaccax. Kunra
s yautens. Mocksa. [Ipocsemenune. 2007

B. A. SIpoBenko IToypounsie pa3paboTku nmo reomerpun. JuddepeHmupoBanHbIit
nmoaxon, 10 kiracc. Mocksa. «BAKO». 2006

E. M. PaGunoBuu MaremaTuka. 3aj1aun Ha roTOBbIX yepTexax. ['eomerpus. 10 -
11 xmaccel. MockBa. UJIEKCA. 2008

A. 11. EpmioBa, B. B. I'ono6opoasko. MaTtemaTuka. Y CTHbIE IPOBEPOUYHBIE U

3auétHblie padboThl. Y cTHas reometpus. 10 - 11 kmaccel. Mocksa. MJIEKCA. 2005

HUDPPOBBIE OBPA30BATEJIBHBIE PECYPCbI U PECYPCbI CETHU
UHTEPHET
* http://window.edu.ru/ DnekrponHas OnbIMOTEKa y4eOHUKOB M METOTUIECKUX

MaTepHuaioB


http://window.edu.ru/

* http://www.math.ru Marepuassl 10 MaTeMaTHKe B EMUHOM KOJUTEKIIMK
U(PPOBBIX 00pPa30BATEIBHBIX PECYPCOB

* http://www.bymath.ne t 'azeta «Marematuka» M3naTensckoro goma «IlepBoe
CEHTSAOPS»

* http://www.uztest.ru 3agaun o reomeTpun: HHGOPMAIIMOHHO-TIOUCKOBASI
crcremMa

* http://www.problems.ru Kommnbrotepaas MaTeMaTHKa B IIKOJIC

* http://school.msu.ru Maremaruka. llIkona. bByaymiee. CailT yuurens
maremaTuku A.B. [lleBkuHa

* http://www.etudes.ru Matemarudeckoe 0Opa3oBaHue: MPOILIOE U HACTOSIIICE.
WHTepHETOMOIMOTEKA 10 METOIUKE MPETIOAaBaHNs MAaTEMATHKU

* http://www.exponenta.ru I[Topran Allmath.ru — Bcs maTematrka B 0JHOM
MeCTe

* http://www.allmath.ru IIpuxiagHas MaTemMaTuka: CIPaBOYHUK MAaTEMaTHICCKUX
(dbopMyI1, IPUMEPHI U 33]1a4 C PCIICHUSIMH

« http://math.rusolymp.ru 3agadnuk 1j1st MIOATOTOBKH K OJIMMITHAIAM 10
MaTeMaTHKe

* http://tasks.ceemat.ru 3anumarenbHas MaTeMaTuka — OJIUMITHAJIBI, UTPHI,
KOHKYPCBHI TI0 MaTEeMAaTHKE JIJISl IKOJIbHUKOB

* http://www.math-on-line.com MareMaTH4yecKue OJIMMITHAIBI JIJIS IIKOJIbHUKOB


http://www.math.ru/
http://www.bymath.ne/
http://www.uztest.ru/
http://www.problems.ru/
http://school.msu.ru/
http://www.etudes.ru/
http://www.exponenta.ru/
http://www.allmath.ru/
http://math.rusolymp.ru/
http://tasks.ceemat.ru/
http://www.math-on-line.com/
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