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MNOACHUTEJBHASA 3AIINCKA

["'eomeTpus siBIsETCS OOHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEIHETO 0OILEro
oOpa3oBaHMs, TaK KakK O0OECIEeYMBACT BO3MOXHOCTh H3yUYEHUs JUCLUUILIINH
€CTECTBEHHO-HAYYHOW HAINpPaBIECHHOCTH W NPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[TockonpKy TOTHYECKOE MBILIUICHKE, (POpMHUpYyEeMOe MPU U3yYEHUHN 00YyIaIOIIUMUCS
NOHATUMHBIX OCHOB TI'E€OMETPHMM, IPH JO0KA3aTEIbCTBE TEOPEM U IOCTPOCHUU
LIEITOYKH JIOTHYECKUX YTBEPKICHUN IIPU PELLICHUU T€OMETPUYECKHUX 3a/1a4, YMEHUE
BBIJIBUTaTh U ONPOBEPraTb TMIOTE3bl HEMOCPEICTBEHHO MCHOJB3YIOTCS MpHU
pELICHUH 33a4 €CTECTBEHHO-HAYYHOI'O LIMKJIA, B YACTHOCTH (PU3NYECKUX 3a]1a4.

[lenb ocBoeHus nporpamMmsl yueOHOro Kypca «I'eomerpusd» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUaIOUXCs IPU U3YUEHUN
reOMETpUH, KaK COCTaBjsAOUIed mnpeaMeTHoll obmactu  «Marematuka U
nHpopMaTrKa» yepe3 o0ecreueHrue BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BaHUs
0osee TIIyOOKMX T€OMETPUYECKUX 3HAHUW U ACHCTBUH, ClIEUU(PUUHBIX T€OMETPHH,
¥ HEOOXOAMMBIX JUJISl YCIIEIIHOIO MPOo(hecCHOHAIBHOTO 00pa30BaHUs, CBA3aHHOIO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[IpyopuTeTHBIMM 33aJayaMu Kypca T'€OMETPUM Ha YIUIYOJIEHHOM YpPOBHE,
pPaCHIMPSAIONIMMH U YCUIIMBAIOIIKUMHU Kypc 0a30BOT0 YPOBHS, SIBISIOTCS:

pacuIMpeHne NpeaCcTaBIeHUs 0 TEOMETPUU KAaK YaCTH MUPOBOM KyJIbTYpPbl U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLTUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEUIINX MATEeMATHYECKUX MOJEINAX, MO3BOJIAIONIMX OMNHUCHIBATh U H3Yy4aTh
pa3HbIe SBJICHUS OKPY>KAIOIIEro MUpa, 3HAHUE MOHATHITHOTO anmnapara 1no pasaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMupoBaHHEe  yMEHHUS ~ BIAJE€Th  OCHOBHBIMH  IOHATUSIMH O
IPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
dbopMyn ¥ yMEHHE UX NPUMEHSITh, YMEHHsS JI0Ka3bIBaTh TEOPEMbl U HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEKAX, MOJAECIAX U B PEATbHOM
MUpE MHOTOTPaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPUYECKUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTEMaTUYECKUX TEOpHil, (OPMUpPOBAHUE TOHHMMAHUS POJM AKCUOMATUKH IpU
IIPOBEJCHNUN PACCYXKIACHUM;

dbopMupoBaHHE yMEHHS BIAJE€Thb METOJAMHU JI0KA3aTE€IbCTB M aJIrOPUTMOB
peuIeHus, YMEHHUsI UX IPUMEHSITh, IPOBOJUTD JOKA3aTEIbHbIE PACCYKICHUS B XO1€
pelIeHUsT CTEPEOMETPUUYECKUX 3aJad M 3a4a4 C MPAKTUYECKUM COJEPIKAHMEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUU MAaTEMaTUYECKUX YTBEPKIECHUN U POJIM aKCHOMATUKHU B MIPOBEACHUU
JNEAYKTUBHBIX PacCy>KICHUMH;

pa3BUTHE M COBEPIICHCTBOBAHUE MHTEIUICKTyaJIbHBIX UM  TBOPUYECKHX
CIIOCOOHOCTEW 00YJarOIINXCsl, TO3HABATEILHON aKTHBHOCTH, MCCIICIOBATEIHCKUAX
YMEHUM, KpUTUIHOCTH MBIIUICHHS, THTEPECA K U3YUYCHUIO T€OMETPUH;

dbopmupoBaHrue (PYHKIIMOHATBHON TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUU:
YMEHUSI PACHO3HABATHb MPOSBICHUS T'€OMETPUYECKUX TMOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEalbHBIX XU3HEHHBIX CUTYalMSX U MPU U3YUYEHUH JPYTUX
y4eOHBIX MPEIMETOB, TMPOSBJICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMid, WCCJIEIOBAHUS MOCTPOEHHBIX MOJEIEH,
WHTEPIIPETALNN OJTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEpKaTEIbHBIMHU JUHUSMU y4eOHOTro Kypca «['eomerpusi» B
10-11 «maccax sBimsroTcs:  «lIpsiMble W TUIOCKOCTH B TIPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTOopsl W  KOOPAWHATHI B
MIPOCTPAHCTBEY, «JBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
MOHSATUSIMIY», PEJICBAHTHBIMU T€OMETPHUH Ha YIIIyOJIEHHOM ypoBHE 00ydyeHust B 10—
11 kmaccax, OTHOCUTCSI KO BCEM COJEpP>KAaTEIbHBIM JMHHUSAM Y4eOHOro Kypca, a
dbopMHpOBaHUE JIOTMYECKUX YMEHHUI  pacupenensercs He  TOJBKO IO
coJlep KaTeNIbHBIM JIMHUSM, HO U 110 TogaMm oOyuenus. Coaepskanue o0pa3zoBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHuss dDenepaibHoil padodeit
POrpamMMbl, paclpeneiaEHHbIM IO ToAaM OOYYEHHMs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCaM O0y4aroIIuecs
oOpamiajiucb  HEOJHOKpPAaTHO. OTO TMO3BOJIIET OPraHU30BaTh  OBJIAJICHUE
r€OMETPUYECKUMH NMOHATHUSMHU U HaBbIKAMU MOCIIEIOBATENIBHO U MOCTYNATENIbHO, C
COOJTIO/IEHNEM MPUHIIAIIA TTPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATH B OOIIYIO
CUCTEMY F'€OMETPUUECKUX MPECTABICHUN 00YyYaIOUXCs, pACIIUPSS U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHBIE CBS3H.

[lepexon k M3y4eHHIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3gath ycnmoBus qis  guddepeHnmanuu  O0ydeHHS,  TMOCTPOCHHUS
WHIUBUIYAbHBIX  00pa3oBaTeIbHBIX MporpamMMm, oOecrneyuTh yriayOnéHHoe
M3Y4YeHUE T€OMETPUH KaK COCTaBIIsOIIEH yueOHoro nmpeamera «MaTeMaTukay;

MNOATOTOBUTH OOYYAIOIIMXCA K MPOAOKEHUIO H3YYEHUSI MAaTEMAaTUKH C
yuétoMm BbIOOpa Oyaymied mnpodeccuu, obecreuuBas NMPEEMCTBEHHOCTh MEXIY
o0uM 1 IpoecCHOHaTLHBIM 00Pa30BaHUEM.

Ha wusydyenue yueOGHOro kypca «l'eomerpusi» Ha YIIIyOJIEHHOM YpOBHE
otrBoauTcs 204 yaca: B 10 kiacce — 102 yaca (3 gaca B Henento), B 11 kmacce — 102
yaca (3 yaca B HEJIEJIIO).



COJEP)KXAHUE OBYUYEHUA
10 KIIACC

IIpsiMbIe M IVIOCKOCTH B POCTPAHCTBE

OCHOBHBIE  TIOHATHS ~ CTEpeOMeTpur. Touka, TnpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATUYECKOM MOCTPOCHHH CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3auMHOE pacnosnokeHue IpsMBIX B IPOCTPAHCTBE: IEpECEKaroLIUecs,
[apajuleJIbHble W CKpelumBarolmuecss npsmbie. [Ipu3Haku CKpelmumBaromuxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U IIOCKOCTENW B MMPOCTPAHCTBE: NapaJlICIIbHbIC
IPSMBIE B IPOCTPAHCTBE, MAPAILIETBHOCTD TPEX MPSIMBIX, MAPAIUIENBHOCTD MPSAMOU
U 1uiockocTu. [lapamienbHoe M LEHTpabHOE INPOEKTHUPOBAHHUE, HU300paKEHUE
¢uryp. OCHOBHBIE CBOMCTBa MapajJICIbHOTO MNpOoeKTHUpoBaHUs. W300paxkeHue
¢buryp B nmapayuieqbHOM MPOEKIUHU. YTJbl C COHANPABICHHBIMU CTOPOHAMM, YTOJ
MEXKy NPSAMBIMH B IIPOCTPAaHCTBE. [lapayenpHOCTh MIIOCKOCTEN: NapalieIbHbIE
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
IPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TETpajlp, Napajuleienure],
MMOCTPOEHUE CCUCHU.

[leprieHIUKYJISIPHOCTD MPSIMOM U TUIOCKOCTH: NEPNEHAUKYJIIPHBIE TIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE NapAJUICIbHBIE W TEPIECHAMKYJSIPHBIE K IUIOCKOCTH,
NPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
NIEPIIECHIUKYJIAPHOU IIJIOCKOCTH. OpTtoronajisHoe IIPOEKTUPOBAHHUE.
IleprieHIUKYIISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT MPSIMOM J10 MIIOCKOCTH, MPOEKIUs (PUTYphI HA TIIOCKOCTh. [lepnenauKyIapHOCTh
IJIOCKOCTEN: NPU3HAK MEPHEHAUKYISIPHOCTH ABYX IUIOCKOCTeM. Teopema o Tpéx
MIEPIICHIUKYIIAPAX.

Yriael B NPOCTPAHCTBE: YroJl MEXAY IPSAMOM M IIOCKOCTBIO, JBYI'PAHHBIN
yTOJl, JUHEWHBIA YIOJI ABYTPAHHOIO yria. TpEXTpaHHBIM U MHOTOI'PAHHBIE YTJIBI.
CBOICTBA IJTIOCKKUX YTJIOB MHOTOTPaHHOTO yria. CBOWCTBA IJIOCKUX U ABYTPAHHBIX
YTJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCUHYCOB U CUHYCOB JJIsl TPEXTPAHHOTO yTJIA.

MHororpaHHuKHu

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAsl IPU3Mbl, OOKOBasi ¥ MOJIHAs IOBEPXHOCTh MPU3MBI.
[Tapaienenunen, NpsMOYTOJIbHbBIN NapaJlJIeTCUNE U €ro cBoiicTBa. KpaTuaiiime
IIyTH Ha IIOBEPXHOCTHM MHOrorpaHHuka. Teopema Oinepa. IIpocTpaHcTBeHHas
teopema [Iudaropa. [lupamuaa: N-yronpHast nupaMua, NpaBUIbHAS U yCEUEHHAS
nupamuel. CBoiicTBa pébep u OOKOBBIX TpaHEHl NPAaBUIBHOW MNHpPaAMUIBL.
[IpaBunbpHBIE MHOTOIPAaHHMKHU: IIpaBWIbHAs NpPU3Ma W INPAaBWIbHAs INHPaAMUJA,



IpaBWIbHAs TPEYroJbHAs MUPAMU/JIA U IPaBUIIbHBIN TETpasap, Kyo. Ilpencrasnenue
O MPaBUJIBHBIX MHOTOIPAHHMKAX: OKTa’dAp, JOAEKAIP U UKOCADIP.

Bbruncnenue 31€MEHTOB MHOTOTPAaHHMKOB: pEéOpa, JuaroHajv, YIJbl.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTH MPSIMON MPU3MBI,
IUTOIIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMO pu3Mel. [Lnomans
OOKOBOIl MOBEPXHOCTH M TOBEPXHOCTH MPABUIBHOW MHUpaMHIbI, TEOpEMa O
TUIOIIAAN YCEUEHHOW TUPAMU/IBI.

CummeTprss B TNPOCTPAHCTBE. JIEMEHTBl CHUMMETPUU  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPAaBUJIbHOM MHOIOIPAaHHUKE: CUMMETPHS
napajulelienunesa, CUMMETPHUS IPAaBWIBHBIX NPHU3M, CUMMETpPUsS NPaBUIBHOU
UpaMUIblL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPHl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [eHCTBUSA C BEKTOPAMU: CIIOKEHUE
U BBIUMTAHUE BEKTOPOB, CYMMa HECKOJIbKHX BEKTOPOB, YMHOXXCHUE BEKTOpa Ha
gucyio. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[lonAaTHEe KOMIUTaHApHBIE BEKTOPHI. [IpH3HaK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamnenenunena. Teopema O pas3loKEHHMM BEKTOpAa IO TPEM
HEKOMIUIaHAapHBIM  BeKkTopaMm. [IpsmoyrosmbHas  cucrema  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpAMHATAMH TOYEK. YTOJN MEKIy BekTopamu. CKalsipHOE MpPOU3BENECHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[ToHsTHSA: IWIMHIpPUYECKAss TOBEPXHOCTb, KOHHUYECKas MOBEPXHOCTH,
cepuueckas TOBEPXHOCTb, OOpasyrouue MoBepxHocTed. Tema BpauieHUs:
WIMHJP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzaumHoe pacnonoxenue chepbl
U TUIOCKOCTH, KacaTellbHas IIIOCKOCTh K cdepe. M300paxkeHne Ten BpallleHus Ha
miockoctu. Pa3BépTka unnuuapa u konyca. Cummerpus chepsl 1 mapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoil u
HAKJIOHHOM MpU3MBI, IWIMHIPA, MUpaMHUIIbl 1 KOHyca. OOBEM mIapa U 1MapoBOTO
CErMEHTA.

KomOuHaumy Ten BpamieHuss U MHoOrorpaHHukoB. IIpu3ma, BmnMcaHHas B
LWIMHApP, ONUCaHHas oOKojo IwunuHapa. llepeceuenne cdepsl M mapa c
wiockocThio. Kacanue mapa u chepsl miockocTsio. [loHSTHE MHOTOrpaHHHKA,
OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAaHHHK WA TEJO
BpalllCHUS.



[Tnomane MOBEPXHOCTH IWJIMHIpA, KOHYyCA, IJIOMaab chepbl U e€ 4JacTeil.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
nofaoOHbIx ¢uryp. IlpeoOpazoBanue momoOus, romoretus. Pemienuwe 3agady Ha
IJIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUCHUS LUIIUHIPA
(mapayyieTbHO M MEPIEHAUKYISIPHO OCH), CEUYCHHs KOHyca (mapayiieibHbIe
OCHOBAHHUIO U MIPOXOJIAIINE Yepe3 BEPIIUHY), CCUCHUS I1apa, METOAbI TOCTPOCHHMS
CEUCHHI: METOJ| CJIEA0B, METOJ BHYTPEHHETO NMPOEKTUPOBAHUS, METOJ MEPEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTopsl B mpocTtpancTBe. Onepaiuu HaJl BEKTopaMu. BeKTopHOE YMHOKEHHE
BeKTOpOB. (CBOMCTBAa BEKTOPHOTO yMHOXKEHHA. IIpsiMoyrosibHas cucteMa
KOOpauHAT B mpocTpaHcTBe. KoopauHarel BekTopa. PasmoxkeHne BekTopa Mo
0azucy. KoopanHaTHO-BEKTOPHBINA METO/I IPU PEIICHUU T€OMETPUUECKUX 3a/1au.

JIBUKeHNs] B IPOCTPAHCTBE

JBmwxenus: mpoctpanctBa. OToOpakeHus. [[BrokeHUs W paBEeHCTBO (uTryp.
OO6mme cBoiicTBa JBWKEHHH. Buabl JBMXCHUN: TapaulelbHBIA IEPEHOC,
LHEHTpaJIbHAsl CUMMETpPUS, 3€pKaIbHAsA CHUMMETPHS, TOBOPOT BOKPYT MPSMOIL.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.



IJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUMSI YUEBHOI'O KYPCA «'EOMETPUS» (YIJIYBJIEHHBIN
YPOBEHbB) HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHKE:

c(OPMUPOBAHHOCTH TPAXKIAHCKON MO3UIMKU O0YYArOMIerocsl Kak aKTUBHOTO M OTBETCTBEHHOTO YJIEHA POCCHICKOTO
oOLIEeCTBa, MPEACTABICHUE O MATEMAaTUYECKUX OCHOBAX ()YHKIIMOHWPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHHM, MPOLELYP
Ipa)1aHCKOro oOmecTBa (BbIOOPHI, OMPOCH M APYroe), yMEHHE B3aWMOJAEHUCTBOBATh C COLMAIBHBIMU MHCTUTYTaMU B
COOTBETCTBHUHM C UX (PYHKLIHAMU U HA3HAUCHUEM;

2) naTpuOTHYECKOE BOCIIUTAHME:

c(OpPMHPOBAHHOCTh POCCUNCKON T'PaXKAaHCKON MICHTUYHOCTH, YBAKEHUS K MPOLUIOMY M HACTOSLIEMY POCCHUICKON
MaTE€MaTHUKH, IEHHOCTHOE OTHOIIEHHE K JOCTHKEHHUSIM POCCUICKUX MAaTEMAaTUKOB U POCCUMCKOW MAaTEMaTHYECKOM IIKOJIBI,
UCIOJIb30BAaHUE 3TUX JIOCTHKEHUHN B IPYTUX HAyKaX, TEXHOJOTHX, chepax IKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCHICKOTO Hapoja, chOPMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMSI, 3TUYECKOIO
MOBEJCHUS, CBA3AHHOIO C MPAKTUYECKUM MPUMEHEHUEM JOCTH)KEHHM HAYKH M JIEATEeIbHOCTHIO Y4YEHOr0, OCO3HAHUE
JMYHOTO BKJIa/1a B TOCTPOCHUE YCTONYUBOIO OYIyIIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKJIOYas 3CTETUKY MAaTeMaTHYEeCKUX 3aKOHOMEPHOCTEW, OOBEKTOB, 3ajady,
pELIeHU, pacCyKIeHUI, BOCOPUMMYHUBOCTh K MAaTEMAaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

c(OPMUPOBAHHOCTh YMEHHSI NMPUMEHITh MaTeMaTHUYECKHE 3HAHUS B MHTEpecax 3J0pOBOTO M 0e30macHOro odpasa
KU3HU, OTBETCTBEHHOE OTHOILIEHUE K CBOEMY 3JI0POBBIO (30pOBOE MHUTaHWE, COATAHCHPOBAHHBIN PEXUM 3aHATUN U
OTIIbIXa, peryisipHas (QuU3nyeckass AaKTUBHOCTh), (PU3NYECKOE COBEPIICHCTBOBAHME TMPU 3aAHITUSAX CIIOPTHUBHO-
03OPOBHUTENBHOU ESTENBHOCTBIO;

6) TpyaoBOe BOCIMTAHME:



TOTOBHOCTh K TPYyIy, OCO3HAHHME IICHHOCTH TPYIOJIOOWs, MHTEpeC K pa3iudHbiM chepam mpodeccrnoHaIbHOMI
JIESITEIIBHOCTH, CBS3aHHBIM C MAaTeMaTUKOW M €€ MPHIOKECHUSMHU, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOp OymyIeit
npodeccuu W peamn30BBIBATH COOCTBEHHBIC JKM3HEHHBIC IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTEeMaTHUYECKOMY
o0pa30BaHUIO W CaMOOOPA30BAHHMIO Ha TMPOTSHKCHUH BCEH JKU3HU, TOTOBHOCTh K aKTUBHOMY YYAaCTHIO B PEIICHUN
MPAKTUYECKUX 3a]1a4 MAaTeMaTHIECKON HAMPaBICHHOCTH;

7) 3KoJI0rNYecKoe BOCIUTAHHE:

c(OPMUPOBAHHOCTh JKOJOTHYECKOW KYJIbTYPhl, TIOHUMAaHUE BIHMSHHS COIUAIBHO-IKOHOMUYECKUX IPOIIECCOB Ha
COCTOSIHHE TIPUPOJHON U COLIMATBHOU CPEJbl, OCO3HAHUE TII00ATBHOTO XapaKTepa dKOJOTHIECKUX MPOoOJieM, OpHEeHTAIUS
Ha MTPUMEHEHNE MaTeMaTHICCKUX 3HAHUH I peIIeHUs 3a/1a9 B 00JIaCTH OKPY’KAIOIICH Cpe/Ibl, INIAHUPOBAHUE TTOCTYITKOB
Y OIICHKY WX BO3MOJKHBIX TMIOCTEACTBUHN JJI OKPYKAIOIICH CPEeIbI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOMN
MIPaKTHUKH, TOHUMAaHUE MaTEMaTHIECKON HAyKH KaK CPephl YEITOBEUECKON IEATeTLHOCTH, 3TAIOB €€ pa3BUTHS i 3HAYUMOCTH
JUTSL Pa3BUTHSI ITUBUIIM3AINH, OBJIAJICHAE SI3IKOM MAaTEMATHKH M MaTEMaTHYCCKON KyJIbTYypOH KakK CPEJCTBOM ITO3HAHMS
MHpPa, TOTOBHOCTh OCYIIIECTBIISATh MMPOCKTHYIO U UCCIIEI0OBATEILCKYIO MEATeIbHOCTh MHANBUAYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIEe YHUBEPCAJIbHBIE YUeOHbIe J1eiicTBUS

ba3oBble ornueckue aeiicTBU:

BBISIBIIATh M XapaKTEPU30BaTh CYIIECTBCHHBIC MPU3HAKH MAaTEMaTHYECKUX OOBEKTOB, TIOHSITHH, OTHOIICHHH MEXTY
MOHATUAMU, POPMYIIHPOBATH ONPEACIICHHS TOHATHH, yCTAaHABIMBATh CYIIICCTBEHHBIN MPU3HAK KJIIACCH(PUKAIINHA, OCHOBAHUS
JUTst 0000IIEHUS ¥ CPaBHEHU S, KPUTEPUH TIPOBOAMMOTO aHAJIN3A;

BOCIIPUHUMATH, (DOPMYyITUpOBaTh U MPEeOOPa30BBIBATH CYXKJICHUS: YTBEPAUTEIbHBIC U OTPUIIATEIILHbIC, SANHUYHbIC,
YacTHBIE U 00IIIHE, YCIOBHBIE;

BBISIBIIATh MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M W NPOTHBOPEYMs B (paKTax, MAHHBIX, HAOIMIOACHUSAX U
YTBEPKICHUSIX, TIPEITIaraTh KPUTEPUH IS BBISIBJICHHUS 3aKOHOMEPHOCTEH U MMPOTUBOPEUMH;



JenaTb BBIBOABI C HCIOJB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX W HMHAYKTHBHBIX YMO3aKIIOUYEHUH,
YMO3aKJIFOUCHUM 110 aHAJIOTHH;

MPOBOJUTH CAMOCTOSITEIBHO JIOKA3aTEIbCTBA MATEMAaTHUYECKUX YTBEPXKIACHUM (MpsiMble W OT MPOTUBHOIO),
BBICTpAUBAaTh apTryMEHTAIUIO, IPUBOAUTH IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOIBI;

BbIOMpaTh CHOcO0 perieHus y4eOHO# 3amaud (CpaBHHBATh HECKOJIBKO BAPHUAHTOB pEIICHMs, BHIOMpATh HamOojee
MOAXOSIINNA ¢ YUETOM CaMOCTOSTENbHO BBIICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEA0BATEIbCKUN HHCTPYMEHT MO3HAHUS, (DOPMYITHPOBATH BOMPOCHI, (PUKCUPYIOIINE
IPOTHUBOpEYHE, TPOOIEMY, YCTAaHABIMBATH UCKOMOE U JAHHOE, (POPMUPOBATH TMIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3ULIUIO,
MHEHHE;

IPOBOJUTH CaMOCTOSTEIBHO CIUIAHUPOBAHHBIA HSKCIEPUMEHT, HCCIIEOBAHUE IO YCTAHOBJICHUID OCOOEHHOCTEM
MaTEeMaTHYECKOIro 00BbEKTa, SIBICHHUS, IPOLECCa, BBIIBJICHUIO 3aBUCUMOCTEN MEX1y O0BEKTaMU, SBJICHUSMH, IPOIIECCAMU;

CaMOCTOSITeNIbHO  (popMynupoBaTh O0OOOIIEHHUS U BBIBOJBI IO pe3yjbTaTaM MPOBEAEHHOTO HAOIIOCHMUS,
UCCJIEI0BAHUS, OLIEHUBATh JOCTOBEPHOCTH MOJYUYEHHBIX PE3YJIbTaTOB, BBIBOJIOB U 000OIICHMI;

IPOrHO3UPOBATh BO3MOXHOE Pa3BUTHE IPOLIECCA, a TAKXKE BBIABUTATh MPEANOJIOKEHHUS O €r0 pa3BUTUU B HOBBIX
YCIIOBUSIX.

Pabora c nunopmanueii:

BBISBJIATH eUIIMTHI HH(GOPMAIIMH, TaHHBIX, HEOOXOAMMBIX JUISI OTBETA HAa BOIIPOC M VISl pEIICHUS 3a/1a4H;

BbIOUpaTh HMHQPOPMAIIMI0O W3 HMCTOYHMKOB PA3JIMYHBIX THIIOB, AaHAIWU3UPOBAaTh, CHUCTEMATH3UPOBATh U
UHTEPIPETUPOBATh HH(POPMALIUIO PA3TUYHBIX BUJOB U (POPM MpeICcTaBICHUS;

CTPYKTYpUPOBaTh HHGOPMAIIUIO, IPEACTABIATH €€ B PA3IMYHBIX (popMax, WILTIOCTPUPOBATH IpapuuecKH;

OLIEHWBATh HAAEKHOCTH MH(OPMAIIUY TT0 CAMOCTOATEIHHO CHOPMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMmyHuKaTHBHbIE YHHBeEPCAJIbHbIE YueOHbIEe 1eiCTBUSA
OO01menue:



BOCIIPUHUMATh U (OPMYIUPOBATH CYXKJACHUS B COOTBETCTBUM C YCJIOBUSIMH W UEISIMU OOLIEHUS, SICHO, TOYHO,
I'PaMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 110 X0y PEIICHUS 3a]1auH,
KOMMEHTHUPOBATh MOJYYCHHBIN PE3yJIbTaT;

B XOJ€ OOCYXIEHHUs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKJAaeMOM TeMbl, MPOOJIEMBbI, pEHIaeMONl 3aaauu,
BBICKA3bIBaTh UJECH, HAIICJICHHBIC HA TIOUCK PEHICHUS, COMOCTABISATh CBOM CYXKJCHUS C CYKICHUSIMU JIPYTUX YYaCTHUKOB
nuanora, oOHapyuBaTh pazliMYMe M CXOJCTBO MO3UIUNA, B KOPPEKTHOU (opme (opMyaupoBaTh pa3HOINIACHS, CBOU
BO3PAXKECHUS;

MPEACTABIATh PE3YJIbTaThl PEIICHUS 3aJaud, SKCIIEPUMEHTA, UCCIEAOBaHUsA, MPOEKTa, CAMOCTOSITEILHO BHIOMPATh
dbopmaT BBICTYIUIEHUS ¢ YYETOM 3aJ1ad MIPE3CHTAIMU U OCOOCHHOCTEHN ayIUTOPHUHU.

PerynsitTuBHbIE YHHBEpPCAJIbHbIE YUeOHbIE A€ CTBUS

Camoopranusanus:

COCTaBJISATh IUJIaH, AJTOPUTM PEIICHHS 3aJlaud, BBHIOMpATh CIOCOO pELICHUS] C YYETOM HMEIOUIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEHICHUN ¢ YIETOM HOBOM MH(OPMAIIUH.

CaMOKOHTPOJIb, SMOIIMOHAIbHBIA HHTEJJIEKT:

BJIaJICTh HAaBBIKAMH I103HABATCIBPHOW pedIeKCHM KaK OCO3HAHHUS COBEPIIAEMBIX JCHCTBUM M MBICIUTEIBHBIX
MPOIIECCOB, MX PE3YyJbTAaTOB, BIAJETh CIIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJI Mpollecca M pe3yJsibTara pelieHUs
MaTeMaTUYECKOM 3a4auu;

MPEBUAETh TPYJHOCTH, KOTOPHIE MOTYT BOBHUKHYTH IIPH PEILICHUH 3aJa4i, BHOCUTh KOPPEKTUBHI B JICSITEILHOCTh Ha
OCHOBE HOBBIX O0CTOSITCIILCTB, IAHHBIX, HAWJICHHBIX OIMMMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE pe3yJbTaTa ILEJIU U YCJIOBHUSIM, OOBSICHATh MPUUUHBI JOCTHIKEHHUS WU HEIOCTHUKEHUS
pe3yJbTAaTOB JICSITEILHOCTH, HAXOIUTh OLIMOKY, JaBaTh OLICHKY MIPUOOPETEHHOMY OIIBITY.

CoBMecTHAA 1eSITEJIbHOCTD:

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHHONW W WHIWBUAYATHHOW pabOTHI P PEIIEHUH y4eOHBIX 3ajad,
MIPUHUMATH IIEJIh COBMECTHOM JESITEILHOCTH, INIAHUPOBATH OPTaHU3AI[MI0 COBMECTHOM pabOThI, pacCIIpeACIISITh BUIbI padoT,
JIOTOBapUBATHCSI, 0OCYKIAaTh MPOIIECC U Pe3yJIbTaT paboThl, 000011IaTh MHEHUSI HECKOJIBKUX JIFO/ICH;



y4acTBOBaTh B IPYNIOBBIX (popMax paboThI (00CYXACHUS,, 0OMEH MHEHUI, «MO3TOBBIE IITYPMbI» U UHBIE), BBITIOIHATD
CBOIO YacTh pabOThI U KOOPAUHUPOBATH CBOM JIEUCTBUS C APYTHUMH YJI€HAMU KOMaH/bl, OLICHUBATh KAYECTBO CBOETO BKJIa/1a
B OOILIMI MIPOJIYKT MO KPUTEPUSIM, CPOPMYIUPOBAHHBIM YYACTHUKAMU B3aHUMOICHCTBHSI.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koniy 10 kinacca o0yyaronuiicss HAy4uTCs:

CBOOOJTHO OMEPHUPOBATH OCHOBHBIMH TOHATHSMH CTEPEOMETPHUU TPU PEIICHWH 3a7a4 W TPOBEIACHUHU
MaTEeMaTUYECKUX PACCYKIACHUI;

MPUMEHSTH aKCHOMBI CTEPEOMETPHUH U CIEACTBHUS U3 HUX MIPU PEIICHUU T€OMETPUUYECCKUX 3a]1aY;
KJIacCU(DUIMPOBATh B3aUMHOE PACITOIOKEHUE TPSIMBIX B TIPOCTPAHCTBE, TUIOCKOCTEH B MIPOCTPAHCTBE, MPSIMBIX U
IJIOCKOCTEN B IPOCTPAHCTBE;

CBOOOJTHO OMEPUPOBATH MOHSATUSMHU, CBSI3aHHBIMU C YIJIAMHU B MPOCTPAHCTBE: MEXY MPSIMBIMU B NMPOCTPAHCTBE,
MEXIy MPSMOH U MIIOCKOCTHIO;

CBOOOJTHO OTIEPUPOBATH MOHATUIMH, CBI3aHHBIMU C MHOTOTPaHHUKAMU;

CBOOOJTHO  pacmo3HaBaTh OCHOBHBIC BHJBI MHOTOTPAHHUKOB (TIpU3Ma, THUpaMHaa, PSIMOYTOJBHBIN
napasuiesienunes, Kyo);

KJ1acCU(PUIIMPOBATh MHOTOTPAHHUKH, BEIOMpPAs OCHOBAHUS ISl KIIACCU(PUKAIINH;

CBOOOJTHO OTMIEPUPOBATH MOHSATUSMHU, CBSI3aHHBIMU C CEUCHUEM MHOTOTPAHHUKOB TJIOCKOCTHIO;

BBITIOJTHATH TapajuieIbHOE, IEHTPAIbHOE W OPTOTOHAIBHOE MPOCKTUPOBaHUE (UTYP HA IIOCKOCTH, BBITOITHITH
N300pakeHus PUTYpP Ha TUIOCKOCTH;

CTPOUTH CEYCHHS MHOTOTPAHHUKOB pPa3IUYHBIMA METOJAMH, BBIOJIHATH (BBIHOCHBIC) IIJIOCKHE YEPTEKHU U3
PUCYHKOB TIPOCTHIX 00BbEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHU3Y;

BBIYHCIIATH IUIOIIA I TTOBEPXHOCTEH MHOTOTPAHHUKOB (IIpU3Ma, TUpaMua), TCOMETPUIECKUX TEJ C TPUMEHEHUEM
opmyu;

CBOOOTHO ONIEPHPOBATH MOHATUSAMHU: CAMMETPHS B MPOCTPAHCTBE, IIEHTP, OCh M INTOCKOCTh CHMMETPHH, IIEHTP, OCh
U TUIOCKOCTh CUMMETPUU (DUTYPHI;



CBOOOJIHO OINEPUPOBATH MOHATHAMHU, COOTBETCTBYIOIIIMMHU BEKTOpaM M KOOpAMHATAM B MPOCTPAHCTBE;

BBITIOJIHATD JICUCTBHS HAJl BEKTOPAMU;

peliaTh 3aJauyd Ha J0KAa3aTeJbCTBO MATEMAaTHMYECKMX OTHOIICHWM M HAXOXKJICHUE IeOMETPUYECKUX BEJIMYMH,
MPUMEHSAS] W3BECTHBIE METOJABI IPU PEIIEHUH MAaTEMATHYECKUX 3aJad IOBBIIICHHOTO W BBICOKOTO YPOBHS
CJIOKHOCTH;

MIPUMEHATH MPOCTEHIINE MPOTPAMMHBIE CPEIACTBA M 3JEKTPOHHO-KOMMYHHMKAIIMOHHBIE CHUCTEMBI MPU PEIICHUU
CTEPEOMETPUYECKUX 33/1a4;

U3BJIEKATh, MPEOOPa30BBIBATH M UHTEPIPETUPOBATH HHPOPMAIMIO O TMPOCTPAHCTBEHHBIX T€OMETPUUYECKUX
durypax, NpeJCTaBICHHYIO Ha YePTeKaxX U PUCYHKaAX;

MPUMEHATH MOJYYCHHBIE 3HAHUS HA MPAKTUKE: CPABHUBATH M AHAIM3UPOBATh PEAJIbHBIC CUTYallMH, MPUMEHSThH
H3y4YEHHBIC TTOHATHS B IIPOIIECCE MOUCKA PEIICHHUS MaTeMaTUIeCKu chOpMYyJIUPOBAHHOU MTPOOIEMBbI, MOJIEIUPOBATH
peajbHbIE CUTYallMH Ha SI3bIKE TEOMETPUHU, UCCIIEA0BATH OCTPOCHHBIE MOJICIIH C UCIIOJIb30BAHUEM F€OMETPUUECKUX
MOHATUM M TeEopeM, ammapata anreOpbl, peliaTh MNPAKTUUYECKUE 3aJlaud, CBS3aHHBIE C HAXOXKJICHHEM
F€OMETPUYECKUX BEIINYNH;

UMETh TPEJCTABICHUS 00 OCHOBHBIX dTallax pa3BUTHUS I€OMETPUU KaK COCTABHOM YacTH (PyHJIaMeHTa pa3BUTHS
TEXHOJIOTHH.

K xoniy 11 kiacca o0yyaromuics HayquTCst:

CBOOOJHO OMNEPUPOBATH TMMOHSTUSMU, CBSI3aHHBIMH C IIWIMHIPUYECKOW, KOHUYECKOM U cdepruyecKkout
MOBEPXHOCTSIMU, OOBSICHATH CIIOCOOBI TIOJTyYEHUS,

OTICPUPOBATH MOHATHUSIMH, CBSI3aHHBIMHU C TE€JIAMH BPAIICHUS: IMJIMHIPOM, KOHYCOM, chepoit U IapomM;
pacrno3HaBaTh Teja BpameHus (MUIuHAP, KOHYC, cepa u map) u 00bICHIATH CIIOCOOBI TIOJIYICHH S TS BPAICHUS;
KJIacCCU(UIIMPOBATH B3aUMHOE PACIOJIOKEHUE CPephl U IIIOCKOCTH;

BBIYUCIISITh BEJIUYMHBI DAJIEMEHTOB MHOTOIPAHHUKOB W TeJ BpallleHHs, OObEMBI M TUIOMIAJM TMOBEPXHOCTEH
MHOTOTPAHHUKOB U TEJI BpaIlEHHU s, TEOMETPUUYECKUX TeJ C TPUMEHEHHEM (HOPMYIT,;

CBOOOJIHO OINECPHPOBATh IOHATHUSMH, CBS3aHHBIMH C KOMOMHAIIMSAMH TEJI BpalleHWS W MHOT'OTPaHHUKOB:
MHOTOTPAaHHHK, BIUCAHHBIN B cPepy M ONMUCAHHBIN OKOJIO cepbl, cepa, BIMCAHHAS B MHOTOTPAHHUK WUJTU TEJIO
BpaIllCHHUS;



BBIYUCIISITh COOTHOIICHUST MEXKTy TUIOIIAIIMHU TTOBEPXHOCTEH 1 00bEMaMu TTOAOOHBIX TEIT,

n300pakaTb M3ydaeMble (PUTYPHI, BBHITOJIHATH (BBIHOCHBIC) IIJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX O0OBEMHBIX
buryp: BuJ CBEpXy, COOKY, CHU3Y, CTPOUTh CEUCHHS T/ BpaIllCHUS;

W3BJICKaTh, HMHTEPIPETHUPOBATh W TMPEOoOpa3oBBIBaTh HWH(POPMAIIUIO O MPOCTPAHCTBEHHBIX T'€OMETPUUYECKHUX
dburypax, npeACTaBICHHYIO Ha YePTEKaX U PUCYHKAX;

CBOOOJIHO ONEPUPOBATH MOHATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHSATD OIEpalluy HaJl BEKTOPaAMU;

3a/1aBaTh IJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT;

peliaTbh reOMEeTPUUYECKUE 3aa4H Ha BBIUMCICHHUE YTII0B MEXK Y MPSIMBIMU U TJIOCKOCTSIMU, BBIYUCIICHUE PACCTOSTHUM
OT TOYKH JI0 TIJIOCKOCTH, B 1I€JIOM, HAa TPUMEHEHUE BEKTOPHO-KOOPAMHATHOI'O METO/1a MIPU PEIICHUU;

CBOOOJTHO ONIEPUPOBATH MOHATHIMH, CBSI3aHHBIMH C IBUKEHHUEM B IIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUI;
BBITIOJTHATh HM300paXEHUS MHOTOTPAaHHUKOB M TeJl BpAIlleHUS NPH IapauleIbHOM IepeHoce, MECHTPAIHHOM
CUMMETPUH, 3€PKAIbHONM CUMMETPHUH, IIPU OBOPOTE BOKPYT MPSAMOM, TpeoOpa3oBaHus MO00US;

CTPOUTH CEYEHUSI MHOTOI'PAHHUKOB U TEJI BPAILICHUS: CEUCHUSI [TUIMHAPA (MapaJijIeIbHO U NEPIEHIUKYIISIPHO OCH),
cedyeHUs KOHYyca (IMapaijiebHble OCHOBAHUIO M IIPOXOAAIINE Yepe3 BEPIINHY), CCUCHUS 11apa;

MCMOJIb30BaTh METOJAbl MOCTPOCHHUS CEYEHMM: METOJ CJEAOB, METOJ BHYTPEHHEro MHPOCKTUPOBAHUS, METO/I
MEPEHOCA CEKYIIEN TIIOCKOCTH;

JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPIKIACHUS;

MPUMEHSITh T€OMETPUYECKUE (PaKThI 1JIs PEIICHUS CTEPEOMETPUUECKUX 3a/1a4, IPEANOJIararinX HECKOJIbKO I1aroB
pelIeHHUs, €CJIM YCIOBUS MPUMEHEHHUS 3a7aHbl B SBHOW M HESIBHOU (popMme;

pellaTh 3a/1a4M Ha JOKa3aTeJIhCTBO MaTEMaTHYECKHUX OTHOIIEHUN M HaXO0XJIECHUE TEOMETPUUECKUX BEITUYMH;
NPUMEHSIThL  MPOTPAaMMHBIE  CPEACTBA M DJEKTPOHHO-KOMMYHHMKAIIMOHHBIE  CHUCTEMbl TIPH  PEIICHUH
CTEPEOMETPUYECKUX 3a/1aY;

MPUMEHSThH TOJIyYCHHbIE 3HAHHUS Ha MPAKTUKE: CpaBHUBATh, aHAIM3UPOBATh U OIEHHWBATh PEAIbHBIC CUTYaIIUH,
NPUMEHSITh M3YYEHHBIE TMOHSTHUSI, TEOPEMbI, CBOHCTBA B IPOIECCE IMOMCKA PEHIEHUS MaTeMaTUYeCKu
chOpMYIUPOBAHHONW TPOOJIEMBI, MOJICTUPOBATh pEaNTbHBIC CHUTyallMM Ha S3bIKE T€OMETPUHU, KCCIIEI0BAThH



MIOCTPOCHHBIE MOJCIM C HCIOJB30BAaHUEM T'€OMETPUUECKUX TOHATHM W TEOpeM, allmapara aiareOphl, pemiarth
MPAKTUYECKUE 3a]1a4d, CBA3AHHBIC C HAX0XKJACHUEM T€OMETPUUECKUX BEJIUYMH;

UMETh TIPEJCTABIICHUSI 00 OCHOBHBIX dTallax pa3BUTHUS N€OMETPUU KaK COCTABHOM YacTH (PyHJIaMeHTa pa3BUTHUS
TEXHOJIOTHA.



YYEBHO -TEMATUYECKHAM ILJIAH

10 KUIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (umdposbie)
n/m NPOrpaMMblI Bcero Kontpoabneie  [paxririeckue o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypenr
1 BBenenue B ctepeoMeTpuio 23 1
2 B3anMHOe pacnionokeHue npsmsIx B 5 1
IIPOCTPAHCTBE
3 [TapannenbHOCTh NPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HepneHz[HISmepHOCTL HPSIMBIX U 25
IUIOCKOCTEH B IPOCTPAHCTBE
Vel U paccTosTHUS 16 1
MHororpanHuku 7 1
BekxTops!l B IpocTpaHcTBE 12
3 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KIIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrpoasreie  Tpaktuseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHanmuTHYECKass TEOMETPHS 15 1
) [ToBTOpeHME, 06061116H1:16 " 15 1
CUCTeMAaTH3aIVsl 3HAHUH
3 O6bEéM MHOTOTpaHHHKA 17
Temna BpameHus 24
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBYOKCHUS 5 1
7 [ToBTOpEHwME, 0606HI€HI:I€ " 17 9
CUCTeMAaTH3aIHsl 3HAHHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




Y4eOHO — MeTOAMUYECKOE O0eceueHue 00pa30BaTeJIbHOIO Mpolecca
OBSA3ATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIS1 YYEHUKA

1. Marematuka: anreOpa ¥ Hadaja MaTEeMaTHYECKOTO aHaju3a, T'€OMETpHS.
I'eomeTpus. 10-11 xmacesl: yue0. Jlna obmeoOpa3oBaT. opraHu3anuii: 0a30BbIi
u yria. Yposuu / [JI.C. Aranacsu u ap.]- 10-e usa., crep. — M. [Ipocserienue,
2022

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
JJIAA YYUTEJIA U YYEHUKA

Ne Cair Ccplika Onucanne
n/n
1. | Poccwuiickas https://resh.edu.ru/ VHTEepaKkTHBHBIC YPOKHU IO MaTeMaTHKe ¢ 5
AJIEKTPOHHAS no 11 kmacc, KOTOpbIe CTPOSITCS Ha OCHOBE
IIKOJIa CHEeNHATbHO pa3padOTaHHBIX aBTOPCKHX
porpamm, YCIIEUTHO MIPOLIEAIIUX
HE3aBUCUMYIO DJKCHEPTU3Y. OTH YPOKH
IOJIHOCTBIO  cooTBeTCTBYIOT DPI'OC n
®OOIIl. VYmpaxHeHus U IPOBEPOUYHbBIE
3aJaHUsl B ypOKax JaHbl IO THUIY
HK3aMEHAIIMOHHBIX TECTOB M MOTYT OBITh
UCMOJNb30BaHbl  JUIg  TOATOTOBKM K
roCyJ1IapCTBEHHOM UTOrOBOM aTTECTAallUH B
dopme OI'D u EI'D
2. | MobuibHOe https://edu.mob- Collep>XKUT MaTepual JJis OHJIAH- YPOKOB
SIIEKTPOHHOE edu.ru/ui/#/login o MaTeMaTHuKe, mMarepuan s
o0pa3oBaHue noarorosku k OI'D, EI'D, BITP
3. |YUU.PY https://uchi.ru/ Poccuiickass ~ onmaitH-latrdopma, T
oOyuaromuecs U3Y4alT  IIKOJbHBIE
IpeaMeThl B UHTEPAaKTUBHOW (opme, eCcTh
BO3MOYKHOCTB oAroToBku kK OI'D u EI'D
4. | AkunoHepHoOe https://media.prosv.ru/ becruiaTHBIE  1OCTYnm K 3JIEKTPOHHBIM
0011ecTBO BEpCUIM y4eOHO-METOIUYECKUX
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