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IMNOACHUTEJIBHASA 3AIINCKA

I'eomerpust siBnsieTcs OIHMM U3 0a30BbIX KypCOB Ha YPOBHE CpPEIHErO
o0miero o0pa3zoBaHus, TaK Kak 0OECIEUYNBAET BO3MOXKHOCTb U3yUEHUs TUCIUIUINH
€CTECTBEHHO-HAYYHOW HAIPaBICHHOCTH M MPEIMETOB T'YMAaHUTApHOTO IUKJIA.
[Tockonbky  JOrMYeckoe  MblIUIEHHE,  (opMupyeMoe TOpH  HU3yYEHUHU
0o0yJarouMMucs MOHATUHHBIX OCHOB F'€OMETPHHM, MPHU J0KA3aTEIbCTBE TEOPEM U
IIOCTPOCHUH LIETOYKH JIOTUYECKUX YTBEPKICHUM NPU PEIICHUU N€OMETPUUYECKUX
3a7a4, YMEHHE BBIIABUIaTb M  ONPOBEPraTb TUIOTE3bl HEIOCPEACTBEHHO
UCIIOJB3YIOTCSL TIPU PEIICHUH 33/1a4 €CTECTBEHHO-HAYYHOrO IMKJIA, B YACTHOCTHU
du3nuecKux 3aaay.

Lenp ocBoeHuUs mporpaMmsl yueOHOro Kypca «l'eoMeTpus» Ha yriryOJIE€HHOM
YpPOBHE — pa3BUTHE HHIWBUIYAIBHBIX CIIOCOOHOCTEW OOydarommxcs mpu
W3YUYEHUH TE€OMETPUH, KaK COCTABJISAIONICH mpeaMeTHON oOactu «MaTeMaTtuka u
uHpopmaTHKa»  4Yepe3  obecreyeHue  BO3MOXKHOCTH  MPUOOpETeHus U
UCIIOJIb30BaHUsl 0Oojiee TIyOOKMX T'€OMETPUYECKUX 3HAaHMM U JEHCTBUH,
CHEeU(PUIHBIX TEOMETPUU, H HEOOXOTUMBIX JJIsl YCHEIIHOTO MPOPECCHOHATBHOTO
o0Opa3oBaHMsl, CBSI3aHHOTO C UCIIOJIb30BAHUEM MATEMATUKH.

[IpuopureTHbIMU 3aayaMyd Kypca TeOMETpUM Ha YyriayOJEéHHOM YpOBHE,
PACHIMPSIIONIMMU U YCUIUBAIOIIMMU Kypc 0a30BOT0 YPOBHSI, SABJISIFOTCS:

pacIMpeHne NpPeACTABICHUS O T€OMETPUN KaK 4aCTH MHUPOBOW KyJIbTYPHI U
(opMupOBaHHE OCO3HAHUS B3aUMOCBS3H T€OMETPUH C OKPYKAIOIIIM MHUPOM;

(¢opMupoBaHHE MpPEACTaBICHUS O TMPOCTPAHCTBEHHBIX (QUIYpax Kak o
BAKHEUIIMX MATEMAaTUYECKUX MOJIEIAX, MO3BOJSIONIMX OINHUCHIBAaTh U M3y4aTh
pa3HbIE SABICHUS OKPY>KAIOLIEro MUpa, 3HaHUE MOHATUHHOTO anmnapara o pasueiny
«CrepeoMeTpusi» yueOHOro Kypca reOMEeTpuUN;

¢opMupoBaHue  yMEHHUS  BIAJETh OCHOBHBIMM  IOHATHAMU O
POCTPAHCTBEHHBIX (PUTypaX W KX OCHOBHBIMU CBOWCTBAMH, 3HAHUE TEOPEM,
dbopMya M yMeHHE HUX NPUMEHSTh, YMEHHS JOKa3blBaTh TEOPEMbl U HAXOIUTh
HECTaHJapTHbIE CIIOCOOBI PELICHUS 3a/1aY;

(dopMupoBaHrE YMEHHUs paclio3HaBaTh Ha YepTexkax, MOACNAX U B peaJbHOM
MHpE MHOTOIPaHHUKH M Te€jla BpallCHUs, KOHCTPYUPOBATb TI'€OMETPUUYECKHUE
MOZEIH;

dbopMHUpOBaHKWE MOHUMAHUS BO3MOXHOCTH aKCMOMATHYECKOTO MOCTPOCHHUS
MaTEMaTUYECKUX TEOpHUil, (OPMUPOBAHUE MOHUMAHUS POJIM AKCUOMATUKHU MpHU
IIPOBEJICHUU PACCYKICHUN;

(GopMupoBaHHE YMEHHs BIaJE€Th METOJIaMHU J0Ka3aTeJbCTB U aJITOPUTMOB
pelIeHns, YMEHUA UX MPUMEHSTh, MPOBOAUTH [10KA3aTEJIbHBIE PACCYKJICHHS B
XOJI€ PELICHHs CTEPEOMETPUUECKHX 3a4a4 U 3aJa4 C IPAKTHUYECKUM COJIEPKAHUEM,
dopMupoBaHHE TpPENCTaBICHUS O HEOOXOJUMOCTH  JOKAa3aTeNbCTB  IPHU



000CHOBAaHWUY MAaTEMAaTUYECKUX YTBEPKICHUM U POJIM AKCHOMATUKU B TIPOBEJICHUN
JNENYKTUBHBIX PACCyKICHUM;

pa3BUTHE M COBEPIICHCTBOBAHME MHTEIUIEKTyalbHBIX W  TBOPUYECKHUX
CIIOCOOHOCTEHN 00yUYaronIuXcsi, MO3HABATEIbHOM aKTUBHOCTHU, MCCIIEA0BATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIILUICHHS], THTEPECA K U3YUYEHUIO T€OMETPUU;

dbopmupoBanre (PyHKIIMOHATBHON TPAMOTHOCTH, PEIEBAHTHON T€OMETPHH:
YMEHUSl paclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX MOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pEalbHBIX JKU3HEHHBIX CUTYAIUSX U MPU U3YUYCHUH JPYTHX
y4eOHBIX IMPEAMETOB, MPOSBICHUA 3aBUCHUMOCTEH UM  3aKOHOMEPHOCTEM,
MOJENUPOBAHUSI PEATbHBIX CUTyallMil, HCCIIEIOBAHUS TOCTPOCHHBIX MOJEIIEH,
WHTEPIIPETALNHN ITOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMHU COJIEPKATENbHBIMU JIMHUSMHU y4eOHOro Kypca «['eomerpus» B
10-11 kmaccax sBmstores: «lIpsamMbple ¥ TUIOCKOCTH B NPOCTPAHCTBEY,
«MHuororpannukm», «Tena Bpamenuss», «BeKTOppl W  KOOpPAUHATBHL B
POCTPAHCTBEY, «JBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBanHoe Bo PI'OC COO TpeboBaHHE «YMETh OIEPUPOBATH
HNOHATUSMUY», PEIEBAHTHBIMU T€OMETPUHM Ha YriayOJEHHOM YpOBHE OOy4yeHHUs B
10—-11 xnaccax, OTHOCUTCSI KO BCEM COJAEPKATEIbHBIM JHMHHUAM Y4EOHOro Kypca, a
(¢opMupoBaHHE JIOTUYECKMX YMEHUH  paclpeiensercs He TOJbKO IO
coJiepKaTeNIbHBIM JIMHUSAM, HO U 1o TojgaM oOydenus. ConepxaHue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yJibTaram ocBoeHus denepanbHoil paboueit
IPOrpaMMbl, pacHpeleaEHHbIM MO TogaM OOy4eHHs, CTPYKTYpPHUPOBAHO TaKUM
0o0pa3oMm, 4TOOBI KO BCEM OCHOBHBIM, MPUHIIMIHAIBLHBIM BOIPOCaM 00ydJaroImuecs
oOpamiaiucb HEOAHOKPAaTHO. OTO TO3BOJIIET OpPraHU30BaTh  OBJIAJCHUE
F€OMETPUYECKUMU MOHATHUSIMU U HABBIKAMHM TIOCJIEIOBATENIBHO U MOCTYIIATENIBHO, C
cOOJII0/IEHHEM IPUHIIMIIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOILYIO
CUCTEMY T'€OMETPUYECKUX MPEACTABICHUN O0YUYarOIIMUXCs, PACIIUPSs U yriayOmsis
e€, 00pa3ys MpOYHbIE MHOKECTBEHHbIE CBSI3H.

[Tepexo k M3yUYEHHUIO TEOMETPUN HA YTIyOJIEHHOM YPOBHE MTO3BOJISIET:

co3martk  ycioBus s auddepeHnmanud  oOy4eHUs, TMOCTPOEHUS
UHAUBUIYAIbHBIX ~ 00pa30BaTelIbHBIX MpPOTrpaMM, OOECHEeuYuTh YIIIyOIEHHOE
U3y4eHHE T€OMETPUHN KaK COCTaBIISIIONIEH yueOHoro npeamera «MareMaTHKay;

MOJTOTOBUTHh OOYYaIOIMMUXCA K TMPOAOKCHUIO HW3YYEHUS MAaTeMaTUKU C
yu€ToM BbIOOpa Oynaymiei mnpodeccun, obOecrieunBas MPEEMCTBEHHOCTb MEKIY
0o01muM 1 mpodeccroHaIbHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHOro kypca «l'eomeTpusi» Ha yriyOJEHHOM YpOBHE
otBoauTcs 136 yaca: B 10 kimacce — 68 yaca (2gaca B Henento), B 11 kimacce — 68
yaca (2 yaca B HEJIEIO).



COJEPXAHUE OBYUYEHUA
10 KITACC

IIpsiMble M IJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TIOHATHS ~ cTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCHMOMATHYECKOM IOCTPOCHHH CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPHUHU U CIICICTBUSA U3 HUX.

B3anmHoe pacnosiokeHue MNpsAMBIX B IIPOCTPAHCTBE: IEpPECEKaroIIuecs,
napajulelibHble W CKpeluBaromuecss mnpsmble. [IpU3HaKuM CKpemMBarOIIUXCS
npsAMbIX. [lapamienbHOCTh IPSAMBIX U IDIOCKOCTEN B MMPOCTPAHCTBE: NapaJuIeIbHbIC
IIPSAMBIE B IPOCTPAHCTBE, MAPAJIIEIBHOCTD TPEX MPSIMBIX, MAPAIIIENBHOCTD IIPAMON
U 1iockocTu. [lapannenbHoe W LIEHTpaJbHOE NPOEKTUPOBAaHUE, H300pakeHue
¢uryp. OcCHOBHBIE CBONCTBAa NapajjIeNbHOrO MpoekTupoBaHus. M3o0paxeHue
buryp B mapajuiesbHONW MPOEKUHUU. YTJbl C COHAMPABIECHHBIMU CTOPOHAMH, YIOJ
MEXIy NpSMBIMU B IIPOCTPAaHCTBE. [lapaienbHOCTh IIIOCKOCTEN: NapajuleIbHbIE
IJIOCKOCTH, CBOMCTBA MapajuIeabHbIX IJIOCKOCTEMN. [Ipocreimue
OPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TETpajlap, NapauleJenunen,
MOCTPOEHUE CEUCHUN.

[leprieHIMKYISAPHOCTh NPSIMOM M IJIOCKOCTH: MEPIECHIUKYIISIPHBIE NPSMBIE B
IIPOCTPAHCTBE, MPSIMBIE MAPAJIIEIBHBIE W IEPIEHAUKYJSIPHBIE K IIOCKOCTH,
NPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M INIOCKOCTH, TEOpeMa O IpsAMOU
NIEPIEHIUKYJIAPHON IIJIOCKOCTH. OptoronansHoe IIPOCKTUPOBAHHUE.
[leprieHAMKYISAp U HAKJIIOHHBIE: PACCTOSHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHHUE
OT mpsAMOM A0  IUJIOCKOCTH,  MpoeKmus  (GUrypsl Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEW: NPU3HAK  IEPIEHIUKYJSIPHOCTH  JIBYX
IJI0CKOCTEN. Teopema 0 TpEX NMEepPIEeHIUKYIIApaX.

VIl B OPOCTPAHCTBE: YroJl MEXAY NPSMOW M IJIOCKOCTBIO, IBYTPaHHBIN
yTOJI, JUHEWHBIA YTOJI ABYTPAHHOTO yrila. TpEXrpaHHBI U MHOTOIPAHHBIE YTJIBI.
CBoiicTBa IUIOCKMX YIJOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX U
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yria. TeopeMbl KOCMHYCOB U CHUHYCOB IS
TPEXTPAHHOIO yIJa.

MHororpaHHuKHU

Buapel MHOrOrpaHHuKoB, pa3BEpTka MHOrorpaHHuka. [Ipwsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHasl MPU3MbI, OOKOBasi U TIOJHAsI TOBEPXHOCTb MPU3MBI.
[Tapannenenunen, NOpsAMOYIOJbHBIA — HapaJuleleNuIel W €ro  CBOMCTBA.
Kparuaiiiure myTm Ha TIOBEpXHOCTM MHOrorpaHHuka. Teopema Oinepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupammpa: n-yrojibHas nUpamuiaa,
npaBwibHas W yceu€HHass mnupamuabl. CBoiicTBa pé6ep M OOKOBBIX T'paHel
IIPaBWJIBHOW nupamuibl. lIpaBuibHBIE MHOTOIpaHHUKM: IIPaBWJIbHAS IIpU3Ma U



IIpaBWIbHASL THUPAMUJA, [PABUJIbHAS TPEYrojbHAS MNHUPAMUIa W MPABUIIbHBIN
TeTpadip, KyO0. IlpencraBmeHue o mpaBUIIBHBIX MHOTOTPaHHUKAX: OKTadJp,
JNOAEKadIp U UKOCADIP.

Briuncienre 531€MEHTOB MHOTOIPAaHHUKOB: péEOpa, AUMaroHalid, YIJIbL.
[Tnomans OOKOBOW TMOBEPXHOCTH U TOJHOW MOBEPXHOCTU MPSAMON TMPUZMBI,
IIONIAJh OCHOBAaHMM, TeopeMa O OOKOBOW TMOBEPXHOCTU MPSIMON TPU3MBIL.
[TInomaasr OOKOBOW TMMOBEPXHOCTU W TOBEPXHOCTH TMPABUILHON MUPaMU/IBI,
TeopeMa O IIIOIIAAN YCEYEHHOW MUPAMHU/IBI.

CumMeTpus B TOPOCTPAHCTBE. JIEMEHTHl CHUMMETPUU  MHPABUIIBHBIX
MHOTOTpaHHUKOB. CUMMeETpUsT B MPAaBHWIBHOM MHOTOTPAaHHUKE: CHMMETPUS
napajielieniuneaa, CUMMETPHS MPABWIbHBIX MPHU3M, CUMMETpPUS NPaBUIBbHON
MAPAMU/IBI.

BekTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBE

[lonsTHs: BEKTOp B INPOCTPAHCTBE, HYJIEBOM BEKTOp, IJIMHA HEHYJEBOIO
BEKTOpPA, BEKTOPbl KOJUIMHEAPHBIE, COHAIIPABJICHHBIE U IPOTUBOIIOIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[eCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUMTAHHE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucio. CBOKCTBA CIOKEHUSI BEKTOPOB. CBOMCTBA YMHOXKEHHUS BEKTOPA HA YHUCIIO.
[loHsTHE KOMIUTAaHApHBIE BEKTOPBL. lIpuM3HAK KOMILIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapannenenunena. Teopema O pas3joKEeHUHM BEKTOpa MO TPEM
HEKOMIUIAHApHbIM  BeKkTopam. IIpsiMoyrosibHas  cucrema  KOOpJMHAT B
npoctpanctBe. Koopnunatel BekTtopa. CBA3b MEXIAYy KOOPAMHATAMU BEKTOpPA U
KOOpAMHATAMU TOYEK. YTOI MeEXIy BekTopamu. CkalspHOE MpPOU3BEIACHUE
BEKTOPOB.

11 KJIACC

TeJsia BpaleHus

[lonsATHA: DOUIMHApPUYECKAs IOBEPXHOCTb, KOHHWYECKAsl ITOBEPXHOCTH,
chepuyeckas TMOBEPXHOCTb, OOpasywomue mnoBepxHocTed. Tema BpauieHUs:
HWIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. BzaummHoe pacnonoxxeHue
cheppl W IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0paxkenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuuApa u KoHyca. CummeTpus cdepsl U
napa.

O6bEéM. OcHOBHbIE CcBoOMcTBa 00BEMOB Ted. Teopema 00 o00bEME
NpsIMOYTOJLHOTO Tapajuienenunena u ciueactsus u3z He€. OObEM mnpsamoill u
HAKJIOHHOM MPU3MBI, IWINHIPA, MUpaMHUIbl U KoHyca. O0bEM mIapa U MapoBOTro
CErMeHTa.

KoMOuHanuu Ten BpallleHuss ¥ MHOTOrpaHHUKOB. [lpu3ma, BnucaHHas B
UWIMHAP, ONHCAaHHAas OKojo wuiuHapa. llepeceuenue cdepsl W 1mapa ¢
wiockocTeio. Kacanue mapa u cdepsl miockocTbro. IIoHATHE MHOTrOrpaHHHKA,



OMHCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAaHHUK WU TEJO
BpAaIlICHMUS.

[Inomans MOBEPXHOCTH LUIWHIpA, KOHyca, IUomanas chepbl u e€ vactei.
[Tonodbue B mnpoctpancTBe. OTHOLIEHHE OOBEMOB, IUIONIAACH MOBEPXHOCTEH
nonoOHbIX Quryp. IlpeoOpazoBanue momoOus, roMmoretus. Pemienwe 3amad Ha
IUIOCKOCTHU C UCIOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB M TEJ1 BPAIlCHUs: CEUCHUS IIUIIMHIpa
(mapaJiienbHO M MEPNEHAUKYISIPHO OCH), CEYeHHUsT KOoHyca (mapajuielibHbIe
OCHOBAHHUIO M MPOXOJAIINE YePe3 BEPIIMHY), CEUEHUS IIapa, METOJbI TOCTPOCHUS
CEUYEHUI: METOJ| CJIEJIOB, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEpPEeHOCca
CEeKyIIeH MIOCKOCTH.

BekTopbl 4 KOOPAMHATHI B POCTPAHCTBE

Bektoper B mpoctpanctBe. Onepannu Hax BeEKTOpaMH. BektopHoe
YMHOXEHHE BeKTOpoB. CBOICTBa BEKTOPHOrO YyMHOXeHUA. [IpsMoyronbHas
cucTeMa KoopAuHaT B npocTpaHcTBe. KoopnuHatel BekTopa. PasznoxeHnne BekTopa
no 6Oasucy. KoopauHaTHO-BEKTOPHBIA METOJl TpPHU PEIIEHHUH TIeOMETPUYECKHUX
3azay.

J{BMKEeHUN B IPOCTPAHCTBE

JBvxenus npoctpancTBa. OTtoOpakenus. [[BWkeHUsS W PaBEHCTBO (uUryp.
OO6mue cBoicTBa JBW)XEHUW. Buabl ABWXKEHUN: TMapajuIeibHBIM IEPEeHOC,
[EHTpajbHass CUMMETPHS, 3€pKajJbHas CHUMMETpPHs, IMOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus noaodus. [lpsimas u chepa Diinepa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«'EOMETPHUSl» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTaHME:

c(hOpPMHUPOBAHHOCTD IPAKIAHCKON MO3UIIMK 00yYaIOIIETOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHMCKOro  0OIlecTBa,  NPEJICTaBICHUE O
MaTeMaTUYECKUX OCHOBax (YHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SIBJICHUIA,
poLeayp TPpaKIaHCKOTo oOmecTBa (BBIOOPBI, OMPOCHI W JAPYToe), YMEHUe
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMA HWHCTHUTYTAMHU B COOTBETCTBHUM C HX
GyHKUMUSAMHY U Ha3HAYCHHUEM;

2) naTpuoTH4YecKOe BOCIIUTAHME:

c(hOPMUPOBAHHOCTh POCCUUCKON Tpa’kAaHCKOW MJEHTUYHOCTH, YBAXKEHUS K
MPOIILJIOMY M HACTOSIIEMY POCCUICKOW MaTEeMaTHWKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUUCKOW MAaTEMaTHUUYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTIXKEHHM B JAPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMMKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCTIMTAHUE:

OCO3HAHMWE JYXOBHBIX IEHHOCTEH POCCHUUCKOTO Hapoja, chOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHUSA, dTUYECKOTO IMOBEJICHMS, CBA3aHHOIO C MPAKTUYECKUM
INPUMEHEHUEM JOCTH)KEHUHM HAyKH M JEATEIbHOCThIO YYEHOrO0, OCO3HAHUE
JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMUHUBOTO OyAYIIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs SCTETHKY MaTeMaTUYECKUX
3aKOHOMEpPHOCTEH, 0OBEKTOB, 3a/a4, PEIICHHUH, pacCy IACHHUM, BOCIPUUMUYHUBOCTh
K MaTEeMaTUYECKUM acCIeKTaM Pa3JIMUYHbIX BUJIOB UCKYCCTBA,

5) pusunuyeckoe BocMTAHME:

c(hOPMHUPOBAHHOCTh yMEHUS TMPUMEHSATh MAaTEMATHYECKHE 3HAHUS B
MHTEpEcax 3JI0pOBOro U 0€30MacHOro 00pasa >KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3/I0pPOBbIO (370pOBOE NHUTaHUE, COANIAHCUPOBAHHBIM PEXKUM 3aHATUU U
OTJIbIXa, peryJisipHas (pu3uveckas aKTUBHOCTH), (PU3MUECKOE COBEPUICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOM JAEATETLHOCTHIO;

6) TpynoBOE BOCIIUTAHUE:

TOTOBHOCTh K TpYIy, OCO3HaHUE IIEHHOCTU TPYAOIIOOUs, HHTEpeC K
paziuuHbIM  chepaM  NPodEeCCHOHAIBHOW  JCSATEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NIPWIOKEHUSIMU, YMEHHUE COBEpIIATh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnr ¥ pearru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUTAHBI,
FOTOBHOCTh M CHOCOOHOCTP K  MaTeMaTHYEeCKOMY  OOpa3OBaHUIO H



caMOOOpa30BaHMIO Ha TMPOTSKEHUH BCEH KU3HH, TOTOBHOCTh K aKTHBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MAaTEMATHYECKON HAIPABIECHHOCTH;

7) 3K0JI0TNYeCKOe BOCIIUTAHME:

c(hOPMHUPOBAHHOCTh  DKOJIOTHYECKOW KYJIbTYpPhl, TOHUMAHUE BIIHSHUS
COLIMAJIbHO-3KOHOMHUYECKUX MPOIECCOB HA COCTOSTHUE MPUPOIHON U COLMAIBHOM
cpenbl, OCO3HAHUE TII00AIPHOTO XapaKTepa IKOJIOTUYECKUX MPobieM, OpUeHTAITUS
HAa TPUMCHEHHE MaTEMAaTHMYECKHUX 3HAHUN IS pelieHus 3agady B 00JacTu
OKpYXaloUEl Cpeapl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKH HX BO3MOXHBIX
MOCJICICTBUI JIJISL OKPYKAIOLIEH CPEbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKU U  OOIIECTBEHHOM  MPAKTUKH, TMOHUMAaHUE
MaTeMaTU4YeCKOW HayKuh Kak c]epbl 4enoBEYECKOW MAesTeNbHOCTH, 3TamnoB €&
pa3BUTUS M 3HAYMMOCTH [IJIA Pa3BUTHUS LMBUJIM3ALMH, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTEeMaTUYECKOM KyJIbTYpOH KakK CpEICTBOM IIO3HAHHUS MHpa,
FOTOBHOCTh OCYILECTBIATh MNPOCKTHYKD W HCCIEIOBATEIbCKYIO JIESITEIbHOCTh
WHJMBUAYaJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble J1oruyeckue JeicTBus:

BBUSIBISITh U XapAKTEPU30BaTh CYIIECTBEHHBIE INMPU3HAKM MATEMATUYECKHUX
OOBEKTOB, TOHSATUH, OTHOWICHUA MEXAY MOHATUAMH, (QOPMYJIHPOBATH
OTIpe/ieNICHUs TIOHATHH, YCTAHABIMBATh CYLIECTBEHHBIN MPU3HAK KIIACCU(DUKALINY,
OCHOBaHUs AJ1s1 0000IIEHUS ¥ CPAaBHEHUS, KPUTEPUH MPOBOUMOTO aHAJIN3a;

BOCIIPUHUMATh,  (OpMyJIupoBaTh U  NPeOOpPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTENbHBIE U OTPUIATENIbHbIC, EAMHUYHbIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBIISITh MATEMATHYECKNE 3aKOHOMEPHOCTH, B3AMMOCBSA3U U IPOTHUBOPEUNS
B (pakTax, JAHHBIX, HAONIONCHUSAX U YTBEPXKACHUAX, MpeuiaraTb KPUTEPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYU;

JenaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTMKHM, JEOYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3AKIFOUEHUH 10 aHAJIOTHH;

IIPOBOJIMTH CAMOCTOATENIBHO JOKA3aTENIbCTBA MATEMATHUECKNUX YTBEPKIACHAN
(mpsiMBIE U OT MMPOTUBHOTO), BEICTPAUBaTh apTyYMEHTALMIO, IPUBOJIUTH PUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMoco0 peleHuss y4eOHOW 3ajaud  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pEIIEHUs, BbIOMpaTh Hauboyiee MOAXOAAIMM ¢ y4€ToM
CaMOCTOATENIbHO BBIIEJIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaregabcKue 1eHCTBUA:



UCIIOJb30BaTh BOMNPOCHI KAaK HCCIEI0BATEIbCKUNA WHCTPYMEHT MO3HAHMS,
dbopMyaMpoBaTh  BOMPOCH,,  (PUKCUPYIOUIME  MPOTUBOpEUUEe,  MOpodiiemy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (OpPMHUPOBATH TUIIOTE3Yy, aApPryMEHTUPOBATH
CBOIO MO3UIIHUI0, MHEHUE;

MPOBOJUTH CAMOCTOSITENIBHO CIUIAHHUPOBAHHBIN HKCIIEPUMEHT, UCCIEOBAHUE
M0 YCTaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKoro 00beKTa, SBJICHUS, Tpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 00bEKTaMU, SBICHUSMH, POIIECCAMU;

CaMOCTOSITeNIbHO (HOpPMYyIMpPOBaThL O00OOIIEHUST W BBIBOABI MO pe3yJbTaTaMm
NPOBENCHHOTO  HAONIONCHMs, WCCIICIOBAaHMS, OIICHUBATH  JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHHUIA;

IPOTHO3UPOBATh BO3MOXXHOE pAa3BUTHE Ipollecca, a TakKe BbIJIBUTATh
MPEANOJIONKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmaumeii:

BBISIBIISATh JACUIIMTHI MHPOPMAIIUU, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETa Ha
BOIIPOC U JIJI PELICHUS 33]1a4U;

BbIOMpATh MH(OPMAIMIO U3 UCTOYHUKOB Pa3IUYHBIX THIOB, aHAJTU3UPOBATH,
CHUCTEMAaTU3UPOBATh W HMHTEPIPETUPOBATh HHGOPMAIMIO PA3JIMYHBIX BHUAOB U
dbopM mIpeACTaBICHNUS;

CTPYKTYpPUPOBaTh MHGOPMAIIHMIO, TMPEACTABIATh €€ B Pa3IMYHBIX (opMax,
WUTIOCTPUPOBATh TpadUyuecKy;

OIICHUBATh HaJIEKHOCTh uHpopManu 1o CaMOCTOSITEIILHO
c(hopMyIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBbIe YHUBeEpPCAJIbHbIE YUeOHbIe 1elCTBUS

OoO1enne:

BOCIIPHUHUMATh U (POPMYJIHMPOBATH CYXKIACHHUSI B COOTBETCTBHH C YCIOBUSIMH U
HeasIMH OOINEHHUs, SCHO, TOYHO, IPaMOTHO BBIpaXaTh CBOIO TOYKY 3PCHHUS B
YCTHBIX M THCBbMEHHBIX TEKCTaX, JIaBaTh IMOSCHEHHUS MO XOJy PEIICHHUsS 3a7adH,
KOMMEHTHUPOBATH MMOJYYCHHBIN pe3yJbTarT;

B X0Ji¢ OOCYXXJIEHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYX AaeMON TEMBI,
npoOeMbl, pemaeMol 3aJadd, BBICKA3bIBATh WJCH, HAIICJICHHBIE Ha TIOWCK
pEIlIeHUs, COIMOCTAaBIATh CBOM CYXIEHUS C CYXXICHUSIMH IPYTHMX Y4YaCTHUKOB
Jyajaora, oOHapyXKUBaTh Pa3jiMyue M CXOJICTBO TO3UIIMM, B KOPPEKTHOH (opme
dbopMyIUpOBaTh pa3HOTIIACHS, CBOM BO3PAKEHHUS;

NPEACTaBIATh PE3YIbTAThl PEIICHUS 3a/laud, SKCIIEPUMEHTa, UCCIEOBaHMUS,
IPOEKTa, CaMOCTOSTENIbHO BBIOMpaTh (opMaT BBICTYIUICHHS € Y4ETOM 3aaad
MIPE3CHTAIMN U OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:



COCTaBJIATh IJIaH, aJITOPUTM PELLIEHUS 337a4uH, BIOMPATh COCOO pELeHUs C
y4€TOM HUMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI pELIEHUH C Y4ETOM HOBOM MH(OpMaLUK.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJJICKT:

BJa/JeTh HABbIKAMU  MO3HABATENbHON  pediekcud Kak  OCO3HaHUs
COBEPIIAEMBIX JACHCTBUI U MBICIUTENIBHBIX IIPOLECCOB, UX PE3YJBTATOB, BIAJEThH
crnoco0aMy CaMOMPOBEPKH, CAMOKOHTPOJS Tpolecca M pe3yjbTaTa peleHus
MaTeMaTHUYECKON 3a4auH;

IPEeIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIIECHUU 3a/1auH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JaHHBIX,
Hal/IEHHBIX OLINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YyJIbTATa LEIU U YCIOBUSAM, OOBSICHATh IPUUUHBI
JOCTHKEHUSI WIIM HEIOCTHIKEHUS PE3YJIbTATOB JESATEIbHOCTH, HAXOIUTh OIIMOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY.

CoBmecTHAS 1eATEJIBHOCTD:

IIOHMMAaTh U HCIIOJIb30BATh NPEUMYIECTBA KOMAaHAHOW W WUHAUBUIYAJIBHON
paboThl MpU pEHIeHUH YYEOHBIX 3aJad, MPUHUMATh LEJIb COBMECTHOU
JeSITeIbHOCTH, TUIAHUPOBATh OPraHU3aIMI0 COBMECTHOM paboOThI, pachpeneniTh
BUIBI pabOT, JIOTOBApWBATHCS, OOCYX)AaTh TMPOIECC W Pe3yJbTaT paloTHl,
0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B IPyHmnoBbIX (opMax paboThl (00CyxkaAeHUs, OOMEH MHEHUH,
«MO3rOBbIE€ IITYpMbl» M HWHBIE), BBIIOJHATH CBOK 4YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JEHCTBUSA C JPYTMMH 4YIEHaMH KOMaH[Ibl, OLICHUBAaTh
Ka4yecTBO CBOETO BKJIaJa B OOLIMH MPOAYKT MO KPUTEPUAM, CHOPMYIHUPOBAHHBIM
YYaCTHHKaMU B3aUMOJICUCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K xonny 10 kaacca oOyyaromuiicss HAyUUTCS:

e CBOOOJHO OMEpPUPOBATH OCHOBHBIMU TMOHSTHUSMH CTEPEOMETPUU TIPU
pElIeHNH 3a7]a4 U MPOBEACHUN MaTEMaTHYECKUX PACCYKICHHUI;

e TPHUMEHATH aKCHOMBI CTEPEOMETPUU U CIEACTBHS M3 HHUX TPU PEUICHUH
TCOMETPUYECKHX 33]1a4;

e KJIAaCCH(PUITUPOBATh B3aUMHOE PACIIOJIOKEHHUE TMPSMBIX B MPOCTPAHCTBE,
IJIOCKOCTEH B MMPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEH B IPOCTPAHCTRBE;

e CBOOOIHO OIEPUPOBATH TOHATHUSAMH, CBSI3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXKJIY MPSAMBIMH B TIPOCTPAHCTBE, MEXKIY NPSIMON U
TUIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHITUSIMH, CBI3aHHBIMHU C MHOTOTPAaHHUKAMH,



e CBOOOJHO paclo3HaBaTb OCHOBHBIE BHJbl MHOTOIPAaHHUKOB (Tpu3Ma,
nupamMuaa, NpsSMOYroJIbHBIN Mapaienaenunes, Kyo0);

e KJIacCU(QUIMPOBATH  MHOTOTPAHHUKH,  BbIOMpas  OCHOBAaHMS  JUIS
KJ1acCHu(UKAIUH;

e CBOOOAHO ONEpUPOBATh TMOHATUSAMHU, CBA3AHHBIMU C  CEYCHHEM
MHOT'OTPAaHHUKOB IIJIOCKOCTBIO;

e BBIIOJIHSTD napajjieibHoe, LEHTPAIbHOE U OpTOTOHAJIBHOE
IPOEKTUPOBAaHKUE (DUTYpP HA IJIOCKOCTh, BBIIOJHATH U300pakeHUsT PUryp
HAa IUIOCKOCTH;

e CTPOWUTH CEYECHHsS] MHOTOTPAHHUKOB Pa3IMYHBIMU METOJIAMH, BBIIIOIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKHU M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYMCIATH IUIOWIAAM  HOBEPXHOCTEH  MHOTOIPAaHHHUKOB  (TIpH3Ma,
NUpaMU/a), FTEOMETPUUECKUX TeJl C MPUMEHEHHEM (popmyI;

e CBOOOJHO OMEPUPOBATH MOHATUSIMH: CUMMETPUS B MPOCTPAHCTBE, LIEHTD,
OCh M IUIOCKOCTh CHMMETPHUH, LEHTP, OCh M IUIOCKOCTbh CHUMMETPUU
duryps;

e CBOOOAHO OMEpPUPOBATH MOHSATHUSIMHU, COOTBETCTBYIOIIMMH BEKTOpaM H
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJIHATH ACHCTBUS HaJ BEKTOPAMH;

e pemarh 3aJadyd Ha JOKAa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUW U
HAXOXKJEHUE T€OMETPUUYECKUX BEJIMYUH, NPUMEHSST HU3BECTHBIE METOJIbI
IPU PEIIEHUH MAaTEMATHYECKUX 33J]1a4 IMOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIO’KHOCTH;

e TMPUMEHATH MPOCTEUIINE TMPOrPAMMHBIE CPEACTBA U  BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI NPU PEIICHUH CTEPEOMETPUUYECKUX 3a]1ay;

e W3BJEKaTh, MNpPeoOpa3OBBIBATH M HWHTEPIPETUPOBATH HH(OOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
4yepTekax U pUCYHKaXx;

e TMPUMEHATH TIOJYYCHHbIE 3HAHUS HAa TMPaAKTUKE: CpaBHUBATH U
aHAJIM3UPOBATh PEATbHBIE CUTYAllMH, MPUMEHATh H3yYECHHbIE MOHATHUS B
npolecce IMOMCKAa PpEeUIeHHs] MaTeMaTH4ecKH  Cc(hopMyIupoBaHHON
npoOsieMbl, MOJEINPOBATh PEAIbHbIE CUTyallUd Ha S3bIKE TI'E€OMETPHH,
UCCIIEI0BATh MMOCTPOEHHBIE MOJIENIN C UCIIOJIb30BAHUEM T€OMETPUUYECKHUX
NOHATUH U TEopeM, ammapara ajreOpbl, pelarb MPakTUYECKHUE 3aJayH,
CBSA3aHHBIE C HAXO0XKJICHUEM F€OMETPUYECKHUX BEITNYMH;

e UMETh NPEICTABICHUS 00 OCHOBHBIX 3Talax pa3BUTHUSI T€OMETPUH Kak
COCTaBHOM yacTu (GyHAaAMEHTa pa3BUTHUS TEXHOJIOTHUH.

K xonmy 11 kiaacca oOyyaromuiicss HayquTCs:



CBOOOJTHO OIEPUPOBATH TOHATUSIMH, CBSI3aHHBIMU C IWJIMHIPUYECKOM,
KOHUYECKOM U c(epruyeckoi MOBEPXHOCTAMH, OOBICHATH CIOCOOBI
TIOJTYYCHHUS;

OTIEpUPOBAThH MOHATHUSIMH, CBSI3aHHBIMU C TEIAMH BPAIEHUS: IMIHHAPOM,
KOHYyCOM, c(hepoit u mapowm;

pacro3HaBaTh Teda BpamieHus (UUIUHApP, KOHYC, cdepa U 1Iap) u
O0O0BSCHSTH CIIOCOOBI TTOJTYUCHUS TEJI BPAIICHUS;

KJIacCU(DHUITMPOBATH B3aUMHOE PaCIIONOXKeHNEe C(hephl U TIIOCKOCTH;
BBIYHCIIATh BEJIMYMHBI JJICMEHTOB MHOTOTPAHHUKOB W TEJ BpaIICHWUS,
00BEMBI U TUIOMIAM TIOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BpaIlCHHUS,
reOMETPUYECKUX Tell C TPUMEHEHUEM (HOpMYIT;

CBOOOJTHO OIEPUPOBATh MOHATHSAMH, CBSI3aHHBIMH C KOMOWHAITUSIMH TEJ
BpaIieHNs ¥ MHOTOTPAHHUKOB: MHOTOTPAaHHWK, BIHCAHHBIA B cdepy u
OTHCaHHBINA OKOJIO cepbl, chepa, BIUCAHHAS B MHOTOTPAHHUK WJIH TEJIO
BpAaIlICHUS;

BBIYKCIIATh COOTHOIICHUSI MEXIY IUIOIIAIIMHU TOBEPXHOCTEN U 00bEMaMu
ITOJTOOHBIX TEIN;

n300pakaTh MW3y4aembie (UTYPHI, BBITOJHATH (BBIHOCHBIE) TIJIOCKUE
YEPTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BHUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHUS TEJ BPAIICHUS;

U3BJICKaTh, WHTEPIPETUPOBAThL W MPeoOpa3oBBIBaTh HHGOPMAIHMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (Qurypax, MpEeACTaBICHHYIO Ha
YepTeKax U PUCYHKAX;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJIHATD OMNEpaIiy HaJl BEKTOPAMH;

3aJ1aBaTh IIOCKOCTh YPABHCHHEM B JICKAPTOBOW CHCTEME KOOPIMHAT;
penraTh TeOMETPUUYECKHE 3319l Ha BBIUYMCIICHUE YTJIOB MEXKIY MPSMBIMU
U TJIOCKOCTSIMHU, BBIYHCIICHHE PACCTOSHUNA OT TOYKH IO IUIOCKOCTH, B
[EJI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOT'O METOa MPHU PEIICHUH;
CBOOOJTHO ONEPUPOBATH TOHATUSAMHU, CBS3aHHBIMH C JIBIOKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOWCTBA JIBHKCHHUIA,

BBITIOJIHATh HM300paX€HUST MHOTOTPAHHUKOB W TEN BpaleHUs MpU
MapajuIeIbHOM  IIEPEHOCE, ULUEHTPAIBHOM CUMMETPUHM, 3€PKAIBHOU
CUMMETPUH, MPU TOBOPOTE BOKPYT MPSIMOH, MpeoOpa3oBaHus O100US;
CTPOUTH CEUCHUS MHOTOTPAHHHUKOB W TE€J BpAICHHUS: CEUEHUsS MIIMHIpA
(mapayienTbHO U NEPIEHIUKYJIIIPHO OCH), CEUCHHS KOHYca (TlapajuieNibHbIe
OCHOBAHHIO U TIPOXOIAIINE Yepe3 BEPIINHY ), CCUCHUS 11apa;
UCIOJIb30BaTh METOJbI TOCTPOCHUSI CEUCHUI: METOJ CJIEIOB, METO]
BHYTPEHHETO MPOEKTUPOBAHUS, METO/ MIEPEHOCA CEKYIIEeH MIOCKOCTH;



JIOKa3bIBaTh FT€OMETPUYECKUE YTBEPKICHUS,

OPUMEHATh TeoMeTpuueckre (akThbl ISl PEIICHHUS CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJIararlliuX HECKOJBKO IIaroB pELICHUS, €CIH YCIOBUS
MIPUMEHEHUS 33a/I1aHbl B SIBHOW U HESIBHOU (hopme;

peumars 3aJadyd Ha JOKAa3aTelIbCTBO MATEMATUYECKUX OTHOLICHUW U
HaX0XJICHUE TEOMETPUUECKUX BEIIUYUH;

MPUMEHATH MPOrPAMMHBIE CPEICTBA M AJIECKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHUCTEMBI ITPU PEIICHUU CTEPEOMETPUUECKHUX 3a]aY;

MPUMEHATh  TOJYYEHHbICE  3HAHUSA  HA  [PAKTUKE:  CPABHUBAT,
AHAJIN3UPOBATH U OLICHUBATh PEAJIbHBIE CUTYALIUU, IPUMEHITh U3YUYCHHBIE
MOHATHS, TEOPEMBbI, CBOWCTBA B IMPOLECCE IOUCKA  PEIICHUs
MaTeMaTH4ecku  C(OPMYJHUPOBAHHOW  MPOOJIEMBbI,  MOJEIUPOBAThH
pealbHbIE CHUTYAllMd Ha SI3bIKE T€OMETPUHU, HMCCIEIOBATh MOCTPOCHHBIE
MOJIEJIA C MCIIOJIb30BAHUEM TIE€OMETPUYECKUX TOHATHM UM TEOPEM,
anmapara anreOpbl, pemarh NPAKTUYECKHWE 3a/layd, CBSA3aHHBIE C
Hax0XJI€HUEM T€OMETPUUECKUX BEJINYNH,;

UMETh TpeACTaBiIeHUs 00 OCHOBHBIX A3Tamax Pa3BUTHUS TCOMETPUU Kak
COCTaBHOW YacTu (yHIAaAMEHTA Pa3BUTHUS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

KoanuecTBo 4acoB

Ne HanmeHoBaHMe pa3/ie/ioB U TeM JIeKTPOHHBIe (HH(POBHIE)
KoHTpoabHbIe
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI
1 BBenenue B cTepeoMeTpuio 10 1 https://resh.edu.ru/
B3anMHoe pacrosioskeHre NpsMbIX B
2 npocrpaHcTse. [lapamienbHOCTh IPSAMBIX U 16 1 https://resh.edu.ru/
IJIOCKOCTEN B POCTPAHCTBE
IT
3 epneHﬂHIfyHHpHOCTB HPAMBIX 18 1 http://school-collection.edu.ru/
IUIOCKOCTEH B IPOCTPAHCTBE
4 MHOrorpaHHuKHy. YTIJIbl U pacCTOSHUSA 12 1 http://school-collection.edu.ru/
IT 000
5 OBTOPeHHe’ ODODIIEHHE H CHCTEMATHSAMHA 12 1 https://urok.1c.ru/library/mathematics/
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 68 5



https://resh.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://urok.1c.ru/library/mathematics/

11 KITACC

KoanuyecTBO 4acoB
HanmeHoBaHMe pa3/eioB U TeM JIeKTPOHHBIE (HH(PPOBHIE)
Ne ni/m KonTpoJbHble
NPOrpamMMbI Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI
T I1
1 ¢/13 BPAILCHIT LUIOMA/I HOBEPXHOCTH 14 1 https://lib.myschool.edu.ru/market
KpPYTJIBIX TEJ
2 OOBEMBI TEI 16 1 https://lib.myschool.edu.ru/market
Bekrtops! B mpocTpaHcTBE 6 1 https://lib.myschool.edu.ru/market
M
4 CTOA KOOPAMHAT B [pOCTpanciBe 14 1 https://lib.myschool.edu.ru/market
JBrokeHus
I1 000
5 OBTOPEHHE, 00O IueHIfe 1 18 1 https://lib.myschool.edu.ru/market
CHCTEMAaTU3alKs 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5



https://lib.myschool.edu.ru/market
https://lib.myschool.edu.ru/market
https://lib.myschool.edu.ru/market
https://lib.myschool.edu.ru/market
https://lib.myschool.edu.ru/market

IHOYPOYHOE INVTAHUPOBAHUE

11 KJIACC
Koan4yecTBo yacoB JaTa nzyyeHus
DJIeKTpPOHHbIE I (POBLIE
Nenn/m | Tema ypoka Kounrpoabusbie | [To miany Mo pakry
Bcero o0pa3oBaTejibHbIE PeCypPChl
padoTbI
Ilousamue yununopa 1 4.09
2 IInowaows nogepxnocmu yurunHopa. 1 7
3 Pewenue 3a0au na naxoorcoenus 1 "
nIOWAOU NOBEPXHOCIU YUTUHOPA
4 Iouamue konyca. I[Inowaow | 14
NOBEPXHOCU KOHYCA
ITnowaow nosepxnocmu Kouyca. 1 18
6 Yceuénnwiii konyc. 1 21
7 1Inowaow nosepxnocmu KoHyca u 1 25
yceuénHo20 Konyca
Cdepa u wap. Bzaummnoe
8 pacnoodcenue cghepul U NIOCKOCHU. 1 28
Kacamenvnas nnockocmo k cihepe
9 ITnowaos cghepul. Bzaumnoe | 210
pacnonodcenue cgepol U NPAMOU. '
Cdhepa, enucannas 6 yurnuHopu4eckyro
10 nosepxnocmo. Chepa, enucannas 8 1 5
KOHU4eCKYI0 NOBEPXHOCMb.
1 Ceuenus yunuHOpuyecKkoll 1 9
NOBEPXHOCU.
12 Ceuenus KOHUYECKOU NOBEPXHOCU 1 12
13 Teopemuueckuii 3auém 1 16




14 Koumponvnasa paboma Ne 2.1 1 19
15 Tonamue ob6véma. 1 23
16 00véM npaMOoy201bHO20 1 26
napasnnenenuneod.
17 Ob6vém npsamou npusmol 1 9.11
O00vém npsamotul npusmel. Pewenue
18 1 13
3a0au
19 06vém yununopa 1 16
20 O6vém HaKIOHHOU NPU3MbL 1 20
21 06vém nupamuowvi 1 23
22 O6vém Konyca. 1 27
23 O0vém yceueHHou nupamuobwi. 1 30
24 O6vém yceuéHno2o KoHyca 1 4.12
06vém wapa. O6vém waposo2o
25 cezmenma, uapoo2o Clos u uapoeo2o 1 7
cekmopa.
26 Inowaow cghepeoi. 1 11
27 Pewenue 3a0au na naxoorcoenue 1 14
005EM08 MHO202PAHHUKOS.
28 Pewenue 3a0ay men spawenus. 1 18
29 Ypok (3606u4eHu}1 U cucmemamu3ayuu I i
3HaHUl
30 Konmponvnas paboma Ne 2.2 1 25
31 Ilonsamue sekmopa. Pasencmeo | 28
8eKMopo8
32 Crnoowcerue u 8bluumanue 86eKmopos 1 11.01
13 Cymma HecKObKUX 8eKMOPOS. i s
Ymnoorcenue sexmopa na uucno
34 Komnnanapuwle sekmopul. Ilpasuio 1 18




napasnenienuneoa

Pasznooicenue sekmopa no mpém

35 22
HEKOMNIAHAPHBIM 6eKMOPAM
16 [Ipumenenue 6ekmopos npu peuienuu 55
3adau
37 IIpamoyzonvras cucmema Koopounam 29
npocmpaucmase.
38 Koopounamuer éexmopa 31
19 Ce53b Medcoy KoopouHamamu 102
8EKMOPO8 U KOOPOUHAMAMU MOYEK..
40 Ilpocmetiwue 3a0a4u 8 KOOPOUHAMAX. o
Ypasnenue cgpepuo
41 Yeon meoncoy eekmopamu. 12
42 Ckanapnoe npouseedenue 6eKmopos 15
43 Buluucnenue yenos meswcoy npamoimu u 19
NIIOCKOCMAMU
44 Buviuucnenue yenoe mescoy npamolmu u -
nrockocmamu. Pewenue 3adau.
45 Ypasnenue nnockocmu 26
46 Ypasnenue nnockocmu. Pewenue 29
3a0ay
47 Llenmpanvnasa cummempus. Ocesas 403
CUMMEmpPUs.
48 3epkanvHasn cummempus. 7
IlapannenvHulii neperoc.
49 IIpeobpasosanue nooodous 11
50 Konmponvnasa paboma Ne 2.3 14
51 Lununop, eco snemenmul. Ilnowaos 18

HOBEPXHOCTU YUIUHOPA




52

Pewenue 3a0au no meme: «ununop,
e2o0 anemenmol. Ilnowaos
NOBEPXHOCIU YUTUHOPAY

21

53

Konyc, eco anemenmeut. Ilnowaow
NOBEPXHOCMU KOHYCA

1.04

54

Pewenue 3a0au no meme: ((KOHyC, eco
/1emMeHmbl. Hﬂomadb noeepxHocmu
KoHyca»

55

Cdohepa u wap, ux snemenmst. I1l1owaos
cghepvi u 06vEM wWapa

56

Pewenue 3a0au no meme: «Cpepa u
wap, ux anemenmol. Ilnowaos cepwvi
u 06véM wapay

11

57

Konumponvnasa paboma Ne2. 4,
cocmosiwas uz 3adanuil 1,2,5,7,8,9,10,
11,12, 13, 14u l5

15

58

Ananuz KoHmpoabHoU pabomol

18

59

IInowaos noeepxnocmu npusmoi.
0O6vém npusmol

22

60

Pewenue 3a0au na memy «llnowaow
nogepxnocmu npuzmvi. O6vém
NPU3MBLY.

25

61

Pewenue 3a0au na memy «Oo6vém
YUTUHOPA U KOHYCay

29

62

Pewenue 3a0au na memy «HM3menenue
niowaou u 06véma ueypul npu
UBMEHeHUU e€ pazmepos.»

2.05

63

Pewenue 3a0au na memy «Msmenenue
naowaou u 00véma uzypvl npu
UMeHeHUuU eé pasmepos.»




Pewenue 3a0au no niavumempuu Ha
memaul. ((TpeyZO.fleuK)),

64 «Ilapannenoepammy, 1 13
«IIpsimoyzonvHux, keaopam, pomoy,
«Tpaneyusy.
Pewenue 3a0au no nnanumempuu na
65 membl: « OKpYsCHOCMb U Kpy2», 1 16
«Bnucanunvie u onucannvie
OKDYAHCHOCIU. »
Hmozeosas konmpoavHas paboma
66 No2.5, cocmaesnennas u3z 3adanuii | ! 20
muna l, 2,3,4,5,6,7,8,9 10, 11, 12,
13,14, 15u 16
67 Ananuz konmponvhot pabomsi 1 21
68 Tloosedernue umozos. 1 22
Bceero 684 5x/p




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Marematuka: anredpa ¥ Hayaia MaTeMaTHYECKOTO aHAIN3a, TEOMETPHSI.
I'eometpus, 10-11 xkmaccel/ Atanacsia JI.C., byry3zoB B.®., Kagomuies C.b. u

npyrue, AkuuonepHoe ooiectBo «M3naTensctBo «IIpocBemienne»

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA
OEJIEPAJIBHA A PABOYAS ITPOT'PAMMA CPEJIHET'O OBIIEI'O
OBPA30BAHUA MATEMATUKA (yrnyOnéHHBINH ypOBEHB)

(mna 10-11 xmaccoB oOpa3zoBatenbHbIX opranu3ainuii) Mocksa 2023.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

1.MnTepHeT-6mbmoTeka caiita MOCKOBCKOTO IIEHTPa HEMPEPHIBHOTO
MaTeMaTHYeCKOro o0pa3oBaHMUsl.

http://ilib.mccme.ru/

2. https://lib.myschool.edu.ru/marke
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