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INOACHUTEJIBHASA 3AIINCKA

["'eoMeTpus sBIsIETCA OTHAM U3 0a30BBIX KypPCOB HAa YPOBHE CPEIHETO OOIIETO
oOpa3oBaHus, TaK Kak OOecreuynBaeT BO3MOXKHOCTb HW3YYEHUS JUCIUIUIMH
€CTECTBEHHO-HAYYHOW HAINpaBIEHHOCTH U MPEIMETOB T'YMAaHMTAPHOTO IIMKJIA.
[TockonbKy JOTHUYECKOE MBILIUIEHHE, (HOPMUPYEMOE NMPU U3YYSHUH 00YyUaIOIUMUCS
NOHSATUWHBIX OCHOB TE€OMETPUHU, MpPH J0KA3aTeNbCTBE TEOPEM U TMOCTPOCHUH
HENOYKHU JIOTHUECKUX YTBEPKICHHU MPH PEIICHNN T€OMETPUIECKUX 3a]1a4, YMEHHE
BBIJIBUTaTh U OINPOBEPraTb THIOTE3bl HEMOCPEICTBEHHO MCHOIB3YIOTCS MPHU
pelIeHNN 33]]a4 €CTECTBEHHO-HAyYHOT0 1IMKJIa, B YACTHOCTH (PU3MYECKUX 3a/1ay.

[{enb ocBoeHus mporpamMmbl yueOHOTo Kypcea «['eomeTpusk» Ha yriryOnéHHOM
YpOBHE — pa3BUTHE UHIUBUAYAIBHBIX CIIOCOOHOCTEN 00yUaIOUXCs MPH N3YICHUN
reOMETpPUHU, KaK COCTaBIsAIONIEH mnpeaMeTHol obnactu «Marematuka U
uH(pOpMaTUKa» yepe3 oOecreueHne BO3MOKHOCTH IPUOOPETEHUS U UCIIOJIb30BAHNUS
0osee r1yOOKMX r€OMETPUUECKUX 3HAHUN U IeUCTBUM, CIEIU(PUUHBIX T€OMETPHUH,
Y HEOOXOUMBIX JIJIs1 YCHEMIHOTO MPOeCcCHOHAIBHOTO0 00pa30BaHusl, CBA3aHHOTO C
UCTIOJIb30BaHNEM MaTEMAaTHUKH.

[TpuoputeTHBIMM 3aJadyaMu Kypca T€OMETPUU Ha YIIIyOJIEHHOM YPOBHE,
PaCIIMPSIOUIMMH U YCUJIMBAIOIMMU Kypc 0a30BOr0 ypOBHS, SIBJISIFOTCS:

paciIMpeHe MpeACTaBIECHUsI O TEOMETPUU KaK YaCTU MUPOBOM KyJIBTYpbI U
dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3H T€OMETPUH C OKPYKAIOIITIM MHPOM;

dbopMupoBaHHE TPENCTAaBICHUS O TMPOCTPAHCTBEHHBIX (QUTYypax KaK o
BOXHEHIIMX MaTeMaTHYE€CKUX MOJEINSIX, MO3BOJISIIONIMX OIUCHIBATh U HM3yyaTh
pa3HbI€ SBJICHUS OKPYXKAIOUIEr0 MUpa, 3HaHWE MOHITUIHOTO anmnapara o pasJeiy
«CtepeomeTpus» yaeOHOTO Kypca TeOMETpHH;

dopMupoBaHre  yMEHUS ~ BIAJCTh  OCHOBHBIMH  TIOHATHUSMH O
IIPOCTPAHCTBEHHBIX (UTYpaX M HMX OCHOBHBIMH CBOWCTBAaMH, 3HAHHE TEOPEM,
bopMysl U yMeHHE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIUTh
HECTaHJIapTHHIE CIIOCOOBI pelIeHUs 3a/1ay;

dbopMupOBaHrE YMEHUS paclio3HABATh HA YEPTEKAX, MOJACIAX U B PEATHBHOM
MHUpPE MHOTOTPAHHUKH M Tejla BpAIEHUS, KOHCTPYHPOBaTh T'€OMETPUUYECKUE
MOJIENIH;

dbopMupOBaHHE MOHMMAaHUS BO3MOKHOCTH aKCHOMAaTHUECKOTO MOCTPOEHUS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCUOMATUKHU TIPU
IIPOBEJICHUHN PACCYKICHUN;

dbopMUpOBaHHE YMEHHS BIAJE€Th METOJAMHU JI0OKa3aTeIbCTB U alTOPUTMOB
pelleHus, YMEHUS UX IPUMEHATh, IPOBOJIUTH JI0Ka3aTeIbHbIE PACCYKICHUS B XO/1€
pellleHusl CTePEeOMETPUUECKUX 3a/lad W 3a/Jay C MPAKTUYECKUM COJACpKAHHUEM,
dbopMupoBaHHE TPENCTaBICHHUS O HEOOXOJUMOCTH  JOKa3aTelbCTB  MPH



000CHOBaHUY MAaTEMATUYECKUX YTBEPKICHUN U POJIM AKCHOMATHKY B MPOBEJCHUHU
JETYKTUBHBIX PacCyKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyIbHBIX M  TBOPUYECKHX
CrocoOHOCTEM 00yJaronuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUHN, KpUTUYHOCTH MBIIUICHUS, HUHTEpECca K U3YYEHUIO TEOMETPUH;

dbopmupoBaHre (DYHKITMOHAIBHONH TPAaMOTHOCTH, PEICBAHTHOW TE€OMETPHH:
YMEHHUS pPaclo3HABaTh TMPOSBICHUS TEOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYAlMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHBbIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pEaJbHBIX CHUTYallMid, HWCCIIEIOBAHUS MOCTPOEHHBIX MOJIEIEH,
WHTEPIPETALNN MTOTYIECHHBIX PE3YJIHTATOB.

OCHOBHBIMH COZICP)KATEIBLHBIMHU JIMHUSAMHA y9eOHOTO Kypca «I'eoMeTpus» B
10-11 «kmaccax sBisaroTca: «lIpsiMble W IUIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukn», «Tema Bpamenus», «Bekrtoppl ©  KoOpAMHATHI B
IPOCTPAHCTBEN, «J|BUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHSATUSIMUY», PEIIEBAHTHBIMU T€OMETPUH Ha YTiyOJIEHHOM ypoBHE 00yueHus B 10—
11 xmaccax, OTHOCHTCS KO BCEM COJEp>KaTEIbHBIM JUHUSAM Y4eOHOro Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHUM  pacmpenenserca He  TOJBKO  TI0
CoJIep KaTeNIbHBIM JIMHUSM, HO M 10 rogam oOydenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIICE MPEIMETHBIM pe3yiibTaraMm ocBoeHus DenepanbHOi padoueit
MPOrpaMMBbl, paclpe/eIEHHBIM IO TojaM OOyYeHHs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUaroIIrecs
oOpamaquch HEOJHOKpPaTHO. JTO  TO3BOJIAET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYCCKUMH TTOHATHSIMH M HABBIKAMH TTOCJICIOBATEIBHO U IMTOCTYMNATEIBHO, C
COOJII0/IEHNEM MPUHIINIA TPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS BKJIIOYATh B OOLIYIO
CUCTEMY T€OMETPUUECKUX MPEJCTABICHUN 00YyUaIOMUXCs, pACIIUPSSL U YIITyOJIsis
e€, 00pa3ys MpOYHbIE MHOXKECTBEHHbIE CBSI3H.

[lepexos K M3yYEHUIO TEOMETPUHN HA YIIyOJEHHOM YPOBHE MO3BOJISIET:

co3maTth yciuoBus i auddepeHunaniu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX 00pa3oBaTElIbHBIX MporpamMM, OO€CleYuTh YIiyOJEHHOE
U3Y4YEHHUE TEOMETPHUH KaK COCTaBIISONIEH yueOHoro mpeamera «MaTteMaTukay;

MOATOTOBUTH OOYYAIOIMMUXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKH C
ydéTtoM BbIOOpa Oyayied mnpodeccuu, oOecreunBas MPEEMCTBEHHOCTb MEXITY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHOTO Kypca «['eomerpusi» Ha yriyOJIEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kiacce — 102 yaca (3 yaca B Hezaento), B 11 kimacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPKAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHbIE  TIOHATUA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsITHE 00 AaKCMOMATUYECKOM TMOCTPOECHUU CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue TMpsAMBIX B IPOCTPAHCTBE: IEpPECEKArOIIMecs,
NapajulesIbHble M CKpelmBaromuecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapannenpsHOCTh MPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE: MapalICIIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, APaAJUIEIbHOCTD TPEX MPSIMBIX, APAJUIEIBHOCTD IPAMOU
u 1ockoctd. [lapamienbHoe W UEHTpaJbHOE MPOEKTUPOBAHUE, N300paKeHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeNIbHOrO MPOEeKTUpoBaHMs. W3o00paxeHue
¢Guryp B mapajuiesbHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXy NpsAMBIMU B IIPOCTPAaHCTBE. [lapayieIbHOCTh IIIOCKOCTEN: NapajuleiIbHbIe
IIJIOCKOCTH, CBONCTBA IapalyIeIbHBIX IIJIOCKOCTEH. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHU.

[leprieHIUKYJISPHOCTD NMPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIAPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPAMBIC MApAJUIEIAbHBIE W IEPIEHIUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK IMEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NIEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYJISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (PUTYPBI Ha IIIOCKOCTh. [lepneHankyIsipHOCTb
IJIOCKOCTEN: MPU3HAK MEPHEHAUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema 0 TpEX
MEPIICHIUKYJISIPAX.

Yrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM WM IIOCKOCTBIO, JBYI'PaHHBIN
yIOJI, JMHEWHBIA YTOJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBolicTBa INTOCKKX YIJIOB MHOTOTrpaHHOro yriia. CBOWCTBA IUNIOCKUX U IBYTPAHHBIX
YIUIOB TPEXTPAHHOTO yIuia. TeopemMbl KOCHHYCOB U CUHYCOB JUJIsl TPEXTPAHHOTIO yIJa.

MHoOrorpaHHuKHu

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yromsHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAasl U MOJHASI TOBEPXHOCTh MPU3MBI.
[Tapaiutenenumenr, TpsAMOYTOJIbHBIN MTapaJJIEICIUIE U €r0 cBolicTBa. KpaTuaiimme
MyTH Ha TOBEPXHOCTHM MHOTorpaHHuka. Teopema Oiinepa. I[IpocTpaHcTBeHHas
teopema [ludaropa. [Tupamuaa: n-yronbHas nupaMuja, NpaBUibHAs U yCeUEHHas
nupamuabl. CBoiicTBa pébep M OOKOBBIX TpaHel MNpaBWIBHOM NUPaMUIBL.
IIpaBriibHBIE MHOTOIDAHHMKH: MPAaBUJIbHAs IPHU3Ma M IIPAaBWIbHAS NUPaMUJa,



IpaBUJIbHAS TPEYTOJbHAS MUPAMKJIA U IPaBUIIbHBIN TeTpasap, KyO. [IpencraBienue
O NMPABUJIBHBIX MHOTOI'PAHHUKAX: OKTa3Ap, JOAEKA3AP U UKOCADP.

Bbruncnenne 31eMEHTOB MHOTOTPaHHHKOB: pEOpa, AMAaroHaiu, YTJIbL
[Tnomanps OOKOBOM MOBEPXHOCTHM U MOJHOM MMOBEPXHOCTU NPSIMOM HPU3MBL,
IUIOIIA/{b OCHOBAHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsIMOU 1pu3Msl. [Lomans
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW MHPAMHUJbI, TEOPEMA O
IJIOIIAIA YCEUYEHHOU TUPAMMUIBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBHl CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpuss B IPAaBWJIBHOM MHOTOI'PDAaHHHUKE: CUMMETPHUS
napaJuIeNeNuIe d, CUMMETPHs NPABWIBHBIX IPU3M, CHMMETpHUS IPABHIBHON
MIAPAMHUIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJIEHHBIE U IPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYATAHHE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucio. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUSI BEKTOPA HA YHCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPBI. [IpU3HAaK KOMIUIAaHAPHOCTU TPEX BEKTOPOB.
IIpaBwiio mapamienenunena. Teopema O pasIoKEHUM BEKTOpa II0 TPEM
HEKOMIUIaHApHBIM  BeKTOopaMm. [IpsimoyrompHass  cucrema  KOOpAMHAT B
npocTtpadcTBe. Koopaunatel BekTopa. CBsA3b MEXIAy KOOPAMHATAMH BEKTOpa U
KOOpJIMHAaTaMH TOYEK. YTOJN Mexay BekTopaMu. CKalspHOE IPOU3BEJICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHS: IWIMHIPUYECKAss TMOBEPXHOCTh, KOHUYECKAass MOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromme TMoBepxHOocTeld. Tema BpalieHUs:
HUJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzaumMHoe pacnonoxxenue cepsl
U TUIOCKOCTH, KacaTellbHas IIIOCKOCTh K cdepe. M3o0pakeHne Ten BpaimleHus: Ha
miockoctu. Pa3sépTka nunmuapa u konyca. Cummerpusi chepsl U mapa.

O0béMm. OcHoBHbIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 00bEMe
NPSIMOYTOJILHOTO Tapajuiesnenunena u ciaeactBuss u3 He€. OO0bEM mnpsMoil u
HAKJIOHHOW TMPU3MBI, MWJIMHIPA, TUpaMHUIbl U KoHyca. OOBEM IIapa W 11apoBOTO
CErMEHTA.

KoMOuHanuyu Ten BpamieHuss U MHOrorpaHHUKOB. [Ipu3ma, BmmcaHHas B
MUJIMHAP, OMHCAaHHAas OKojo muiuHapa. Ilepecedenne cdeppl u  1mapa c
miockocThio. Kacanme mrapa u cdepsl MmiIockocThio. [IoHSATHE MHOTOTpaHHHKA,
OMMCAHHOTO OKOJIO cdepbl, cdepbl, BIUCAHHON B MHOTOTPAHHHK WJIH TEJO
BpaIeHusl.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAAbh chepsl U €€ JacTel.
[Tomo6ue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIONIAJACH TOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpazoBanue mnomoOus, romoteTHs. Pemienue 3amay Ha
MJIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenue ceyeHuit MHOTOTPAHHUKOB U TEJ BpAIICHUS: CEUEHUS LIHJIUHpA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEYEeHHUs KOHyca (mapajuieibHbIe
OCHOBAHHUIO U MPOXOSIIME YePe3 BEPIINHY), CEUCHUS I1apa, METOAbI TOCTPOCHUS
CEUCHMI: METOJ CJIEeIOB, METOJ] BHYTPEHHEr0 MPOEKTUPOBAHUS, METOJ] MepeHoca
CEKyIIeH MIOCKOCTH.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

Bexkrtopsl B npoctpancTBe. Onepaiinu HaJl BEKTopaMu. BeKTopHOE YMHOKEHHE
BEKTOpoB. (CBOHCTBa BEKTOPHOTO yMHOXeHHUA. [IpsMoyrojibHas cucTeMa
KOOpAMHAT B mpocTtpaHcTBe. KoopaumHaTel BekTopa. PasioxkeHue BeKTopa MO
6a3ucy. KoopanHaTHO-BEKTOPHBII METO/T IPU PEIICHUN T€OMETPUUECKUX 3a1au.

JIBHKeHHSI B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OToOpakeHus. J[BUKEHUS U PaBEHCTBO (UTryYP.
OOmue cBoiicTBa JBWKEHUH. Buabl JBMXKEHUN: TapauieNbHbIA TEPEHOC,
[EHTPAJIbHAsI CUMMETPHS, 3€pKajbHas CUMMETPHS, IMOBOPOT BOKPYT MPSIMOH.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJBbTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKkTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHUCKOTO 00IIIECTBA, MPEACTABICHUE O MATEMAaTHIECKIX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBJICHHHA, MPOLEAYP
IpaXJIaHCKOTO  oOmiecTBa  (BBIOOPBI, ONpPOCHI U JIpyroe), yMeHHE
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHM C HX
(GYHKIUSMU 1 HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
IPOLJIOMY M HAaCTOSAILIEMY POCCHUHCKOW MAaT€MaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHIKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JAPYTHX HAyKax, TEXHOJOTHUAX, cdepax
HKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, 3TUYECKOIO IMOBEIACHUS, CBA3AHHOIO C NMPAKTUYECKUM
MPUMEHEHUEM JTOCTUKEHUN HAYKH U AESTEIbHOCTBIO YUEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYIyIIETO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BbEKTOB, 3a/1a4, PELICHU, pacCyKJI€HUI, BOCIPUUMYUBOCTD K
MaTEMaTUYECKUM aCTeKTaM Pa3jIuvHbIX BUIAOB HCKYCCTBA;

S) pusuveckoe BoCIUTAHHE:

cOPMHPOBAHHOCTh yMEHHUS TPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
MHTEpecax 3/10pOBOro U 06e30MacHOro 00pasa KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryispHas (u3uuecKkass aKTUBHOCTbH), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) Tpy1oBOE BOCIMTAHHE:

TOTOBHOCTb K TpPYAYy, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpec K
paznmuyHbiM  cepaM  MPOPECCUOHAIBHOM  ACSATENBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyayuieit mnpodeccuu U peaan3oBbIBATh COOCTBEHHBbIC JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CIHOCOOHOCTh K  MaTeMaTHMYeCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTHBHOMY
Y4acTHUIO B PEIIEHUU MPAKTUUECKUX 3a/1a4 MaTeMaTUHYECKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYphbl, TIOHUMAaHHE BIIMSHUS
COITMATIbHO-DKOHOMHUYECKHX IPOIIECCOB Ha COCTOSHUE MPHUPOTHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI100ATBHOTO XapaKTepa IKOJIOTUUECKUX MPoOIieM, OpUCHTAIUS
Ha MPUMEHEHHE MATEMATHUYECKUX 3HAHWUW IS pelieHusl 3a7ad B 00JacTu
OKpY’)Karolel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIEGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHOM MTPAKTUKH, TOHUMAaHNUE MaTEeMAaTHIECKOU
HayKH Kak cepbl 4eITOBEYECKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS M 3HAUUMOCTHU
JUIS pa3BUTHSI LIMBWIM3ALMHU, OBJIAJICHUE SI3BIKOM MaTEMaTUKU U MaTEMAaTHYECKOMN
KYJBTYpPOU Kak Cpe/ICTBOM IMO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MIPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYATIBLHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3zoBble 1ornyeckue aAefcTBu:

BBISBIIAATH U XApaKTEPU30BaTh CYLIECCTBEHHBIE IMPU3HAKA MATEMaTHUYECKHUX
OOBEKTOB, TIOHSATUW, OTHOIICHUN MEXIy TMOHATHUSIMHU, (HOPMYIUPOBAThH
OTpeieSICHUs TIOHSITUH, YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK Kiaccu(puKaiuy,
OCHOBaHMsI 1711 0000IIEHHS ¥ CPABHEHHU S, KPUTEPUHU MTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMylnupoBaTh U  MOPeoOpPa3OBBIBATH  CYXKICHHS:
YTBEPJUTEIbHbBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U NPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOJIIOACHUAX U YTBEPXKICHUSX, MpeAjiaratb KpUTEpUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW U IPOTUBOPEUNI;

JleJlaTh BBIBOABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W
MHIYKTUBHBIX YMO3AKIIOUEHUN, YMO3AKIOUCHUH 110 aHAJIOTHUH;

MIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUUECKUX YTBEPHKICHHUIN
(IpsiMbIe U OT MPOTHUBHOTO), BBICTPAUBATh APTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHUS U BHIBOIBI;

BBIOMpATh CMOCO0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUs], BRLIOUPATh HarboJee MOAXOAAIUN ¢ yUETOM CaMOCTOSTEIIHHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3zoBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHpYIOIIME  MPOTHBOpEYHE,  MpoOieMy,
yCTaHaBIMBAaTh MCKOMOE U JaHHOE, (POpMHpPOBATH TUIOTE3Y, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIIEJOBAHHE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTUYeCKOTo 00BEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBEKTaMH, SIBICHUSIMU, POLIECCAMU;

CaMOCTOSITENILHO (POPMYIMpOBaTh OOOOIIEHHS U BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTH
IIOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpOLlecca, a TaKkKe BBIABUTATH
MPEJINOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIOBHUSX.

Pabora c nnopmanueii:

BBISBJIATH JeUUIUTH MHPOpPMAIMK, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUTSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITUIO PA3INIHBIX BUOB U (GOpPM
IpECTaBICHNUS;

CTPYKTYpUpOBaTh MHGOpPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJLTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUSA

Oo0wmenne:

BOCIPUHUMATh U (OPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
LEJISIMU OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBbMEHHBIX TEKCTaxX, JaBaThb IOSCHEHHS INIO XOIy pEUIEHUs 3aJauyu,
KOMMEHTHPOBATH MOJTYyYEHHBIN pE3yJIbTAT;

B X0Ji¢ O0CYXXJIEHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAEMOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIAThL CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4Me€ M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (dopme
bopMyIMpOBaTH PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAaThl PELICHUS 3a1a4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IpOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3ajaay
NpEe3eHTALUK U OCOOEHHOCTEN ayIUTOPUH.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:



COCTaBJISITh ILJIaH, aITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO PEIIeHUS C
y4E€TOM HMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATH BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, SMOIMOHAJIBLHbIH HHTEJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, X PE3YJIbTAaTOB, BIAJAETh
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca W pe3yjbTaTa pelieHUs
MaTeMaTUYeCKOM 3a/1auu;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH IIPHU PEIICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3YyJIbTaTa UEIN U YCIOBUSAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUsS pPe3yJIbTaTOB JESATEIbHOCTH, HAXOUTh OLIUOKY,
J1aBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eAITEILHOCTD:

NOHUMATh M HCIOJIb30BATh MPEUMYIIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€Jlb COBMECTHOMU
NESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CY X AATh MPOIIECC U pe3yJIbTaT paboThl, 00001aTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyHNOBBIX (opMax palboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOJIHATH CBOIO YaCTh Pa0OTHI K KOOPIUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYECTBO CBOETO BKJIAJa
B OOmUHA TPOAYKT TO KpUTEpPUsM, CGHOPMYIUPOBAHHBIM yYaCTHUKAMU
B3aMOJIENCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOyyaromuiicss Hay4uTCs:

e CBOOOJHO OMNEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pElIeHNH 3a1a4 U MPOBEICHUU MAaTEMaTUYECKUX PACCyKICHUM;

e TMPUMEHATh AKCHUOMBI CTEPEOMETPUU U CJECACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKCHHE MPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IIJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXKIY TMPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSIMH, CBI3aHHBIMHU C MHOTOTPAaHHUKAMH;



e CBOOOJHO pAacrmo3HAaBaTb OCHOBHBIE BHUJbl MHOTOIPAHHUKOB (TMpU3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo0);

e KiIacCUUIUPOBATH  MHOTOTPAHHUKH, BBIOMpAs  OCHOBAHHUS  JUIA
KJIaCCU(PUKALUY;

e CBOOOAHO ONEPUPOBATH  IOHATUSMH, CBSA3aHHBIMH C  CEUYECHHEM
MHOTOIPAaHHHUKOB TUIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPATBHOE U OpPTOrOHAJIBHOE
IPOEKTUPOBAHKE (PUTYP HA INIOCKOCTb, BBIIIOJIHATH U300pakeHus pUryp Ha
IJIOCKOCTH;

e CTPOWUTH CEUYECHMsS] MHOTOTPAHHUKOB PAa3JIMYHBIMU METOJAMM, BBIIIOIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEKU W3 PUCYHKOB MPOCTHIX 0OBEMHBIX (QUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJM  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJa), FTEOMETPUUECKUX TEJl C IPUMEHEHUEM (HOopMyT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCbh ¥ IJIOCKOCTh CAMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPHUH (PUTYPHI;

e CBOOOJHO ONEPUPOBATH IMOHATHUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJIHATH JCHCTBUS HaJ BEKTOPaMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOIICHUA U
HaXO0XKJEHUE FTEOMETPUUYECKUX BEJIMYUH, TPUMEHSSI U3BECTHBIE METOIbI [TPU
pelIeHNH MaTEMaTUYECKUX 3a/ad IOBBIIMICHHOIO W BBICOKOI'O YPOBHS
CJIOKHOCTH;

e IPUMEHATH MPOCTEUIINE NPOrPAMMHBIE CPEACTBA M  3AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e W3BJEKaTh, MNPeoOpa3OBBIBATH M HMHTEPIPETUPOBATH HHGOPMALMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (QUTypax, TMpeACTaBICHHYIO Ha
4epTekax U pUCyHKax;

e TMPUMEHATH TIOJYyYCHHbIE 3HAHUS HAa NPaKTUKE: CpaBHUBATh U
aHAIM3UPOBAaTh PEAbHBIE CUTYAlMH, MPUMEHATh HU3yYECHHbIC MOHSTHUS B
mpolecce IOMCKAa pelIeHUusT MaTeMaThyeckKu  CcQOopMYyIHpPOBAHHON
npo0JieMbl, MOJEIUPOBATh pEAIbHbIE CUTyallUd Ha S3bIKE TI€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
NOHATUH M TEopeM, ammapara ajreOpbl, pelarb MpaKTUYECKUE 3aJaud,
CBSI3aHHBIEC C HAXOXKJEHUEM F€OMETPUUYECKUX BEITUYHH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS T€OMETPUHU Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K koniy 11 kinacca oGyyaronuiicss HayquTcs:



CBOOOIHO OMNEPHUPOBATh MOHATHAMH, CBA3aHHBIMU C LUJIMHAPUYECKOH,
KOHHUYECKOW U CcepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOy YEHHUS;

ONEPHUPOBATH MOHIATUSAMHU, CBSI3AHHBIMH C TE€JIaMU BPAILLCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoii u mapom;

pacno3HaBaTh Tena BpamleHUs (UWIMHAP, KOHYC, cdepa W wmap) u
OOBSICHATH CTIOCOOBI MOTYYESHHS TEJ BPAICHHUS,

KJIacCU(PUIIMPOBATH B3aUMHOE PACIIOIOKEHHE C(hephl U MITOCKOCTH;
BBIYUCIISATh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpalICHUS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB U TEJl BpalllCHHUS,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (popmMyT;

CcBOOOHO OIEPUPOBATh MOHATUSAMHU, CBA3AHHBIMU C KOMOWHAITUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIHCAHHBIM B cdepy U
OINKCaHHBIM OKOJIO cdepbl, cepa, BIUCAaHHAsT B MHOTOTPAaHHUK WM TEJIO
BpAaIlCHUS;

BBIYKCIIATh COOTHOIICHHS MEXAY IUIOIIAIIMHU TOBEPXHOCTEN U 00bEMaMU
IMOTIOOHBIX TEN;

u300paxarb H3ydaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTE)KU U3 PUCYHKOB IPOCTBHIX OOBEMHBIX (PUIYp: BHI CBEpXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

cBOOO/IHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOP/IUHAT;
peiaTb FreOMETPUYECKHE 33141 Ha BBIYUCIICHUE YTIJIOB MEXAY IPSIMBIMH U
IJIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSHUNA OT TOUKH JI0 IUIOCKOCTH, B LIETIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METOA MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TOHATHSMHU, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXEHUsT MHOTOTPAHHUKOB W TEN BpalleHUS TMpH
MapajyIeIbHOM  TIEPEHOCE, UEHTPAIBbHOM CHMMETPUM, 3€PKAIbHOU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHS MHOTOTPAHHUKOB M TEJ BpAlllCHMs: CEUEHUS LUIUHIPA
(mapaJuienbHO U NEPHEHIUKYIISIPHO OCH), CEUYEHHUS KOHYyca (MapaiieabHbIe
OCHOBAHMIO M MPOXOSALINE YEPE3 BEPIIMHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MITOCKOCTH;



JTIOKa3bIBATh FT€OMETPUUYECKHUE YTBEPKIACHHUS;

NPUMEHATh T€OMETPUYECKHE (PAaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/a4y, MPEANOJararoliuX HECKOJbKO IIAaroB pEUICHUs, €CIU YCJIOBHS
NPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM dopme;

pemarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOIICHWM H
HaXO0KJEHUE T€OMETPUUECKUX BEIIMYNH;

IPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHUKALIMOHHbBIE
CUCTEMBI [IPU PELICHUU CTEPEOMETPUYECKHX 3a/1aY;

MIPUMEHSITH IMOJyYECHHBIE 3HAHUS HA TPAKTUKE: CPABHUBATh, aHAJIN3UPOBATh
U OLECHUBATh pEaJbHbIE CUTyalllH, MPUMEHATHh H3YyYCHHBIE MOHSITHSA,
TEOPEMBI, CBOMCTBA B IMPOLECCE IOUCKA PEHIEHUS MaTeMaTH4YEeCKU
copMyIIMPOBAHHON MPOOJIEMBI, MOJICTUPOBATh PEabHBIE CUTYyallMH Ha
A3BIKE TEOMETPUH, UCCIIEA0BATh TIOCTPOEHHBIE MOJEIIN C UCIIOJIb30BAHUEM
r€OMETPUYECKUX TIOHATUH U TEopeM, ammapara anreOpbl, pemarhb
NPaKTUYECKUE 3a/layd, CBS3aHHBIE C HAXO0XJEHHUEM TI'€OMETPUUYECKUX
BEJIUYUH,;

UMETh TpeACTaBIeHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T€OMETPUH Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHUYECKOE IIVIAHUPOBAHUE

10 KVIACC
Ne | HawmmenoBaHwme pa3eioB U KonmgecTBo acoB OnekTpoHHbIE (TH(POBHIE) 00pa3zoBaTeIHHBIE PECYPCHI
n/m TEM MPOTrPaMMBbI Bceero | Kontposnwsnbie | IlpakTudeckue
paboThI paboTh
1 Bsenenue B 23 1 BBEJIUTE [[https://resh.edu.ru/ https://math.ru http://skiv.instrao.ru/bank-zadaniy/
CTEPEOMETPHIO 3HAYCHHUE https://content.edsoo.ru/lab/.https://zadachi.mccme.ru/2012/local.html ]]
2 B3anmuoe pacnonoxxenue 6 1 BBEJIUTE [[https://resh.edu.ru/ https://math.ru http://skiv.instrao.ru/bank-zadaniy/
MIPSIMBIX B MPOCTPAHCTBE 3HAYCHHUE https://content.edsoo.ru/lab/ https://zadachi.mccme.ru/2012/local.html ]]
3 [TapannenbHOCTb NPSAMBIX 8 BBEJIUTE BBEIUTE [[https://resh.edu.ru/ https://math.ru http://skiv.instrao.ru/bank-zadaniy/
1 TJIOCKOCTEH B 3HA4YCHHUE 3HAYCHHUE https://content.edsoo.ru/lab/ https://zadachi.mccme.ru/2012/local.html ]
MIPOCTPAHCTBE
4 [lepneHauKyasIpHOCTD 25 BBCJIUTC BBCIIUTC [[https://resh.edu.ru/ https://math.ru http://skiv.instrao.ru/bank-zadaniy/
MPSIMBIX U TJTOCKOCTEH B 3HAYCHUC 3HAYCHUC https://content.edsoo.ru/lab/ https://zadachi.mccme.ru/2012/local.html ]]
MIPOCTPAHCTBE
5 VYTIIBl U pacCTOSHUS 16 1 BBEJIUTE [[https://resh.edu.ru/ https://math.ru http://skiv.instrao.ru/bank-zadaniy/
3HAYCHHUE https://content.edsoo.ru/lab/ https://zadachi.mccme.ru/2012/local.html ]]
6 BekTopsl B IpocTpaHCcTBE 12 BBE/IUTE BBE/IUTE [[https://resh.edu.ru/ https://math.ru http://skiv.instrao.ru/bank-zadaniy/
3HAYCHHUE 3HAYCHHUE https://content.edsoo.ru/lab/ https://zadachi.mccme.ru/2012/local.html ]]
7 MHororpaHHuKH 7 1 BBE/IUTE [[https://resh.edu.ru/ https://math.ru http://skiv.instrao.ru/bank-zadaniy/
3HAYCHHUE https://content.edsoo.ru/lab/ https://zadachi.mccme.ru/2012/local.html ]]
8 [ToBTOpeHue, 060061IIeHNE 5 2 BBEAUTE [[https://resh.edu.ru/ https://math.ru http://skiv.instrao.ru/bank-zadaniy/
W CHCTEMaTH3aIlisl 3HAHUI 3HAYCHHC https://content.edsoo.ru/lab/ https://zadachi.mccme.ru/2012/local.html 1]
OBIIEE KOJIMYECTBO 102 6 0
YACOB I10 ITPOTPAMME
11 KJIACC
Ne | HammMeHoBaHMeE pa3feiioB U TEM KonngecTBo yacoB OnexTpoHHbIC (M POBEIE) 00pa30BATENBHBIC PECYPCHI
/1 MpOrpaMMBbl Bcero | KouTposnbHbie [IpakTnyeckue
paboTe paboTe
1 AHanmuTHYECKast TEOMETPHS 15 1 BBE/IUTE [[https://resh.edu.ru/ https://math.ru http://skiv.instrao.ru/bank-zadaniy/
3HAICHHC https://content.edsoo.ru/lab/ https://zadachi.mccme.ru/2012/local.html ]]
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https://zadachi.mccme.ru/2012/local.html
https://resh.edu.ru/
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http://skiv.instrao.ru/bank-zadaniy/
https://content.edsoo.ru/lab/
https://zadachi.mccme.ru/2012/local.html

2 [ToBTOpeHUEe, 0600IICHNE 1 15 BBEJIUTE [[https://resh.edu.ru/ https://math.ru http://skiv.instrao.ru/bank-zadaniy/
CHUCTEMATH3aIUs 3HAHUH SHAtuCHHE https://content.edsoo.ru/lab/ https://zadachi.mccme.ru/2012/local.html ]]
3 O0BEéM MHOTOTPaHHUKA 17 BBEJINTE [[https://resh.edu.ru/ https://math.ru http://skiv.instrao.ru/bank-zadaniy/
SHAtuCHHE https://content.edsoo.ru/lab/ https://zadachi.mccme.ru/2012/local.html ]]
4 Tena Bpamenus 24 BBEJ/IUTE [[https://resh.edu.ru/ https://math.ru http://skiv.instrao.ru/bank-zadaniy/
SHASCHHE https://content.edsoo.ru/lab/ https://zadachi.mccme.ru/2012/local.html ]]
5 [Inomanu moBepXHOCTH U 9 BBCIIUTE [[https://resh.edu.ru/ https://math.ru http://skiv.instrao.ru/bank-zadaniy/
00BEMBI KPYTIIBIX TET 3Ha"9CHNE https://content.edsoo.ru/lab/ https://zadachi.mccme.ru/2012/local.html ]]
6 JIBrokeHUs 5 BBCIIUTE [[https://resh.edu.ru/ https://math.ru http://skiv.instrao.ru/bank-zadaniy/
3HAICHHC https://content.edsoo.ru/lab/ https://zadachi.mccme.ru/2012/local.html ]]
7 [ToBTOpeHue, 06001IeHNE 1 17 BBEJIUTE [[https://resh.edu.ru/ https://math.ru http://skiv.instrao.ru/bank-zadaniy/
CHUCTEeMaTH3aIvs 3HaHUI 3HAUCHHC https://content.edsoo.ru/lab/ https://zadachi.mccme.ru/2012/local.html ]]
OBUIEE KOJIMYECTBO 102 0

YACOB 110 ITPOTPAMME
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IS YHEHUKA

Marematuka: anredpa 1 Hadala MaTeMaTHIECKOTO aHAIIN3a, TEOMETPHSI.
['eometpus. 10-11 xknacc. Yue6uuk. bazoBslii u yriayOn€HHbIN ypOBHH,
JI. C. Atanacsina, B. @. byry3osa, C. b. Kagominiesa u ap. — Mocksa :

IIpocBemienue, 20231

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJISA

1.Maremaruka (yriyOsieHHbIH ypoBeHb). Peanu3zanusa tpedoBannii ®I'OC
cpenHero oo1ero oopazoBaHus : MeToauueckoe nocoodue s yuurens / [J1. O.
Pocinogsa, E. E. Anekceesa, E. B. bynko]; noa pexn. JI. O. PocioBoii. — M.:
OI'BHY «MHCcTUTYT cTpaTteruu pa3Butus oopasoBanus», 2023. — 92 c.
2.MaremaTtuka: anreOpa 1 Hadaja MaTEMaTUYECKOTO aHAIN3a, TEOMETPHSL.
['eomerpus :

10—11-e knaccel : 6a30BbIi U yIIIyOJIEHHBIA YPOBHU | METOAUYECKHE
pEKOMEHIAIHU K YYeOHUKY

JI. C. AranacsiHa, B. ®@. byry3osa, C. b. Kagomuesa u ap. — Mockaa :

[Tpocsemenune, 2023. — 38 c.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET



1.https://resh.edu.ru/
2.https://math.ru
3.http://skiv.instrao.ru/bank-zadaniy/
4. https://content.edsoo.ru/lab/

5.https://zadachi.mccme.ru/2012/local.html
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