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Hoacnumensnaa 3anucka yueonozo npeomema «I'eomempusny (yenyonennslit yposens) na
YpoeHe cpednezo 00ue2o 00pazo6anusl.

['eometpus siBIsieTCs OJHUM M3 0a30BBIX KYPCOB Ha YPOBHE CpeHEro oOmiero o0pa3oBaHus,
TaK Kak  00ecrmeuyumBacT BO3MOXKHOCTh  W3YYEHHs]  JMCUUIUIMH  €CTECTBEHHO-HAYYHOU
HaIPaBJIEHHOCTH M IPEAMETOB T'yMaHMTApHOro LMKIA. [lOCKOJIBKY JIOrMYECKOE MBIIIEHHE,
dbopmupyeMoe MpH  HM3yYEHUH OOYYaIOUIMMHCS TOHATHHHBIX OCHOB TEOMETPHUH, TIPH
JI0Ka3aTeJIbCTBE TEOPEM U IOCTPOCHUU LIETIOYKHM JIOTMYECKUX YTBEP)KIECHUM MpU pElIeHUun
r€OMETPUYECKUX 3aJady, YMEHHME BBIJIBUraTb M OIpPOBEprarb TUIOTE3bl HEMNOCPEICTBEHHO
WCTIOJNB3YIOTCSl TPH PEUICHWH 3aJad €CTECTBEHHO-HAyYHOTO IMKIA, B YaCTHOCTH (PU3MUYECKHX
3ajad.

Llenp ocBoeHus mnporpammbl yueOHOro kKypca «['eomerpusi» Ha yriyOJ€HHOM ypOBHE —
pa3BUTHE WHIUBUAYAIbHBIX CHOCOOHOCTEH OOy4aromuxcsi MpH H3YYEHUU TEOMETPHH, Kak
coCTaBJsilOLIEN mpeaMeTHON obmactu «Marematuka U uH(poOpMaTuka» uepe3 obecrneueHue
BO3MOXHOCTH MPUOOpETEeHUs] U MCHOJIb30BaHUS Oojiee TIIIyOOKMX T'€OMETPUYECKUX 3HAaHUU U
NEeUCTBUM, cnenu@UUHBIX T€OMETPUM, U HEOOXOJMMBIX JJs YCIEHMHOro mpo¢ecCHOHATBHOTO
00pa30BaHus, CBSI3aHHOIO C UCTOJIb30BAaHUEM MATEMaTHKU.

[IpropuTeTHBIMH 3aJjauaMu Kypca F€OMETPUHU Ha YrIIyOJEHHOM YpPOBHE, pacIIMPSIOLIUMHU U
YCUJIMBAIOIIMMHU Kypc 6a30BOT0 YpOBHS, SBIISIOTCS:

paciiupeHue MpeacTaBIeHUuss 0 T€OMETPUHN KaK 4acTH MHPOBOW KyIbTYpbl U (hOpMHUpOBaHUE
OCO3HAHHS B3aMMOCBSI3H T€OMETPUH C OKPY)KAIOIIIUM MHUPOM;

dbopMUpOBaHHE TPEACTABIEHUS O TMPOCTPAHCTBEHHBIX (UIypax KaK O BaKHEHIINX
MaTeMaTHYEeCKUX MOJIENSX, MO3BOJISIONIUX ONUCHIBATh M M3y4aTh pa3HbIE SBJICHUS OKPYXKAIOLIETO
MUpa, 3HaHHE MOHITUMHOTO anmnapara 1o paszaeny «CrepeomeTpus» yueOHOTO Kypca FeOMETpUH;

(GopMupOBaHHE YMEHUS BJIAZIETh OCHOBHBIMU MOHATHUAMHU O NMPOCTPAHCTBEHHBIX (uUrypax u
UX OCHOBHBIMU CBOWCTBaMM, 3HaHHE TeopeM, (OpMYl M YMEHHE HX HIPUMEHATh, YMEHMs
JI0Ka3bIBaTh TEOPEMBI M HAXOAUTh HECTAHAAPTHBIE CIOCOOBI pelIeHHs 3a1a4;

(dopMuUpOBaHME YMEHHs paclO3HABaTh Ha UEpTEkKaxX, MOJEIAX M B PEAITbHOM MHpe
MHOTOI'PaHHUKH U TeJla BPallleHUs, KOHCTPYUPOBATh T€OMETPUUECKHE MOJIEIIN;

(dopMupoBaHHE MOHUMAHUSA BO3MOXKHOCTH aKCMOMAaTHYECKOIO MOCTPOCHUS MaTeMaTHYECKUX
Teopui, GopMupoBaHNE NOHUMAHUS POJIM AKCUOMATUKH IPH ITPOBEICHNUHN PACCYKICHUH;

(dbopMupoBaHHE YMEHHUS BIAJETh METOJAAMHU JI0KA3aTeIbCTB U aJTOPUTMOB PEIIEHUS, YMEHHUS
UX NPUMEHATh, IPOBOJIUTH J10KA3aTeNbHbIE PACCYXKIEHUS B XOJE PELICHUs CTEPEOMETPUUYECKHX
3aJa4d ¥ 3a/a4 ¢ IPAaKTUYECKUM CoJiepKaHueM, (popMUPOBaHUE MIPEACTABICHHUS O HEOOXOAUMOCTH
JI0Ka3aTeNbCcTB MpPU OOOCHOBAaHMM MAaTEMAaTUYECKUX YTBEPKACHUH W POJM AKCUOMAaTHKH B
IIPOBEACHUY JIeAYKTUBHBIX PACCYKACHUM;

pa3BUTHE U COBEPILIEHCTBOBAHHE MHTEJUIEKTYaJbHBIX M TBOPYECKHX CIIOCOOHOCTEH
oOyyaromuxcs, I[03HaBaTeIbHOW AaKTUBHOCTH, WCCIIEAOBATEIIbCKUX YMEHMH, KPUTHYHOCTHU
MBIIIUIEHUS], UHTEpeca K H3y4EHHUIO T€OMETPUH;

¢dopmupoBaHue (YHKIHOHAIBHOW TI'PAaMOTHOCTH, pEJIEBAHTHON TIeOMETpUH: yMEHUs
pacro3HaBaTh MPOSBICHUS T€OMETPUUECKUX MOHATHH, 0OBEKTOB M 3aKOHOMEPHOCTEH B peabHbIX
KU3HEHHBIX CUTYallUsSX U MPU U3YYCHUU APYIHX y4EOHBIX MIPEIMETOB, IPOSBICHUS 3aBUCUMOCTEN
U 3aKOHOMEPHOCTEHN, MOJIEIIMPOBAHUSI PEAIbHBIX CUTYalMi, NCCIEA0BAHNS MIOCTPOEHHBIX MOJIENEH,
MHTEPIPETALIMY [TOJTyYEHHBIX PE3YyJIbTaTOB.

OCHOBHBIMHU COJIepKaTeNIbHBIMU JHUHUAMU ydeOHOro kypca «['eomerpusi» B 10—11 kmaccax
aBisAroTcs: «lIpsMble M IUIOCKOCTM B mpocTpaHCTBE», «MHoOrorpanHukm», «Tena BpaleHus»,
«BekTopbl 1 KOOpAUHATHI B IPOCTPAHCTBEY, «/[BHKEHUS B IPOCTPAHCTBE.

CoopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh ONEPUPOBATH IMOHITHUSIMMY,
peNeBaHTHBIMU T'€OMETPUHM Ha YriayOonéHHOM ypoBHe oOydenus B 10—11 kiaccax, OTHOCHTCSA KO
BCEM COJepKaTelbHbIM JIMHUAM Yy4eOHOro Kypca, a (opMupoBaHHE JIOTHYECKUX YMEHUH
pacripesiesiieTcsi He TOJIBKO IO COJIepXKaTeIbHBIM JIMHUSAM, HO U 10 rojaMm oOyuyenus. ConepxaHue
o0pa3oBaHus, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHHs DenepanbHON paboueit
IIPOrpaMMBbl, pacrpeieI€HHBIM 10 rojilaM 00ydeHUs], CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOOBI KO



BCEM OCHOBHBIM, MPUHIUNHAIBLHBIM BOTpOCaM oOydaroluecs oOpariajuch HEOJHOKPATHO. JTO
MO3BOJIACT OPraHnu30BaTh OBJIAACHUEC F'COMCTPUICCKUMHA NNOHATUAMHA U HaBbIKaMU IMOCJICAOBATCIIBHO
U IOCTyHnarTrejibHO, C CO6JIIOI[€HI/I€M InpuHIuIIa MpeeMCTBCHHOCTH, a4 HOBBIC 3HAHHWA BKIIOYATh B
OOIIyI0 CHUCTEMY T'€OMETPUYECKUX MPEICTABICHUN OOYYaIOIIMXCs, PACIIMpsisi W Yrayomsas eé,
00pa3ys MPOYHbIC MHOKECTBCHHBIE CBSI3U.

[lepexoxa K U3y4EeHUIO TEOMETPHUU Ha YIITyOJEHHOM YPOBHE TTO3BOJISCT:

co3math ycuoBus Juist  auddepeHnuanuu  oOydeHUs, TOCTPOEHUS WHAUBUAYAIbHBIX
00pa3oBaTeNbHBIX MPOrpaMM, 0OECIICYUTh YriyONEHHOE U3ydeHNE TEOMETPHH KaK COCTaBIISIOLICH
yaeOHOTOo npeamMeTa «MaTemMaTukay;

IIOATOTOBUTH 06y‘-IaIOHII/IXC$I K MOPOAOJDKCHUIO H3YUYCHUSA MATCMAaTUKH C y‘-IéTOM BI)I60pa
Oynymiet mpodeccuu, obecrieunBasi MPEEMCTBEHHOCTh MEXKIY OOmMMM H TNpodeccHnoHATbHBIM
00pazoBaHUEM.

Ha u3yuenue yuebnoro kypca «I'eomerpusi» Ha yriayonéHHOM ypoBHE oTBOaUTCS 204 yaca: B
10 xiacce — 102 gaca (3 yaca B Henenio), B 11 kimacce — 102 ygaca (3 yaca B HEZIEIIO).



Cooeporcanue yueonozo npeomema «leomempusny (yenyd1eHHbll YPOGEHb) HA YPOGHE

cpeonezo oouge2o odpazosanusl.
10 knace

IIpsiMble U IIIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATHA cTepeoMeTprH. Touka, mpsiMasi, IIOCKOCTh, MPOCTpaHcTBO. [loHsTHE 00
aKCMOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHUH: aKCUOMBI CTEPEOMETPUH U CIIEJCTBUS U3 HUX.

B3aumHoe pacnosiokeHue NpsMbIX B IPOCTPAHCTBE: IEpECcEKarolluecs, MapajllesibHble U
CKpeluBaromuecs npsmele. [Ipu3Haky ckpemuBaromuxcst npsmbix. [lapannenbHOCTh NpSAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE: NapajuleibHbIE NPSMbIE B IPOCTPAHCTBE, MApaLIEIbHOCTh TPEX
MPSIMBIX, NAPAJJICIIBHOCTD NMPSAMON U mockocTu. [lapanenbHoe U LeHTpaIbHOE IPOEKTUPOBAHUE,
n3zobpaxkenue ¢puryp. OCHOBHBIE CBOWMCTBA MapaJlIeIbHOTO MPOEKTUpoBaHus. M300paxkenue Gpuryp
B MMapajUleIbHOM MPOEKIMH. YTIbl C COHANpPaBICHHBIMU CTOPOHAMHU, YIOJ MEXIY NpPSIMbIMH B
npoctpancTBe. [lapaienbHOCTh MIOCKOCTEN: MapajuiebHbIE INIOCKOCTH, CBOMCTBA MapaslIeIbHbIX
wiockoctel. [Ipocreiinne npocTpaHCTBEHHbIE (PUIYPhI HA TNIOCKOCTHU: TETPAdpP, Napajuleenunesn,
MOCTPOCHUE CEUCHUM.

[lepnieHIuKyIApHOCTD MPSAMOM U IIOCKOCTHU: MEPIEHIUKYISPHBIE MPSIMbIE B IPOCTPAHCTBE,
NpsiMble TapajuieJbHble M MEPHEHAUKYISpPHbIE K IJIOCKOCTH, MPHU3HAK MEPIEHIUKYISIPHOCTH
psAIMOM M IIOCKOCTH, TE€OpeMa O TMpsSMON NEPHEHAUKYIAPHON IIOCKOCTH. OpTOTOHAIBHOE
npoexktupoBanue. [lepneHauKynsap U HaKJIOHHbIE: PACCTOSIHUE OT TOUKH JI0 TUIOCKOCTH, PACCTOSIHUE
OT MPSAMOM N0 MIOCKOCTH, MPOEKIUs (PUTYphl Ha MIOCKOCTh. [lepneHAuKyYISIpHOCTh MIOCKOCTEH:
MIPU3HAK NEPIEHINKYIIPHOCTH ABYX IUNIOCKOCTEN. Teopema 0 TpEX MepreHIuKyIIsIpax.

VYTIiBl B IPOCTPAHCTBE: YrOJl MEXKy MPSAMOM M IUIOCKOCTBIO, IBYTPAHHBIN yroJ, JIMHEWHBIN
YroJl JBYTpaHHOTO yria. TpE€XrpaHHBII W MHOTOrpaHHble yriabl. CBONCTBA IUIOCKUX YIJIOB
MHOTOrpaHHoro yria. CBOWCTBa IUIOCKMX M JBYIPAaHHBIX YIJIOB TPEXTPAHHOrO yria. Teopemsl
KOCHUHYCOB U CHHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHMKH

Buel MHOTOIrpaHHHKOB, pa3BEPTKAa MHOTOrpaHHMKA. [Ipu3Ma: n-yroypHas npusMma, npsamas u
HaKJIOHHAas IPU3Mbl, OOKOBasl M MOJIHAsA MOBEPXHOCTh Npu3Msl. [lapamienenumnesn, npsMoyroyibHbIN
napajuiesienuien u ero cBoicrsa. Kpardaiimme nmyTu Ha MOBEPXHOCTH MHOTOrpaHHUKa. Teopema
Oinepa. [IpoctpancTBenHas Teopema [Iudaropa. Ilupamuna: n-yrosipHas nupamujia, npaBuibHas U
yceuéHHas nupamuabl. CBoiicTBa pédep n OOKOBBIX I'paHel MpaBuiIbHOM nupamuibl. [IpaBuibHbIE
MHOTOTPAaHHUKHU: NPaBWIbHAs IpU3Ma M IpaBWIbHAsA IMPaMUJa, IpaBUIbHAS TPEYrojbHas
nupaMyia M INpaBWIBHBIA TeTpa’ap, KyO. IlpencraBieHue o NpaBUIIBHBIX MHOI'OI'paHHHMKAaX:
OKTa’Ip, JOAEKAdAP U UKOCASP.

Bbruncienue 31€MEHTOB MHOIOIpDAaHHHMKOB: pEOpa, AuaroHanu, yribl. Ilnomane GoxoBoi
MOBEPXHOCTH U TOJHON MOBEPXHOCTHU MPSIMOM MPU3MBI, IUIOIAb OCHOBaHUMH, TeopemMa 0 OOKOBOM
MIOBEPXHOCTU HpsMOM mpu3mbl. Ilnomaas GOKOBOW MOBEPXHOCTH U MOBEPXHOCTH IPaBUIILHON
IUpaMUJIbl, TEOPEMA O IUIOIIAAN YCEUEHHON TUPaMUIBI.

CuMMeTpuss B TNIPOCTPAHCTBE. OJEMEHTBHl CUMMETPUM IPABUJIBHBIX MHOIOTPAHHUKOB.
CuMMeTpuss B IPAaBWIBHOM MHOTOTPaHHHMKE: CHMMETpHS IapajulelieNuIena, CHUMMETPHs
IIPaBWJIBHBIX IIPU3M, CUMMETPUS IIPaBUIbHON TUPAMHUIBL.

BekTopsl 1 KOOpAUHATHI B IPOCTPAHCTBE

[loHsATHSA: BEKTOpP B MPOCTPAHCTBE, HYJIEBON BEKTOD, AJMHA HEHYJIEBOIO BEKTOPA, BEKTOPHI
KOJUIMHEApHbIE, COHAIIPABJIICHHBIE M IIPOTHUBOIIOJIOKHO HAIPaBJIEHHBIE BEKTOpHL. PaBeHCTBO
BEKTOpOB. JleHCTBUA C BEKTOpaMH: CJIOKEHHUE W BBIUMTAHME BEKTOPOB, CyMMa HECKOJIBKHUX
BEKTOPOB, YMHOKEHUE BEKTOpa Ha uncio. CBONCTBA CI0KEHUSA BEKTOpPOB. CBONCTBA YMHOXKEHHUSI
BeKTOpa Ha uucio. [lonsaTne komiutanapHble BEKTOpBI. [Ipr3HaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamnenenunena. Teopema O pa3loKEHUHM BEKTOpa IO TPEM HEKOMIUIAHAPHBIM
BekTopaMm. lIpsimoyrosibHasg cucreMa koopauMHaT B mpocTtpaHcTBe. KoopamHatel BekTopa. CBs3b
MEXAY KOOpAMHATaMU BEKTOpPA M KOOpAMHATAMHU TOYEK. YTOJ Mexay Bekropamu. CkanspHoe
IIPOU3BENECHNE BEKTOPOB.



11 knacc

Tena ppamenust

[loHsTHS: UIMHAPUYECKAs TOBEPXHOCTb, KOHHYECKas TOBEPXHOCThb, chepuyeckas
MMOBEPXHOCTh, 0Opa3yoIue MmoBepxHocTe. Tena BpamieHus: TUIHHIP, KOHYC, YCEUYEHHBIH KOHYC,
cdepa, map. BzaumHoe pacnonoxenue chepbl M IUIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe.
N3006pakenue Ten BpameHus Ha MI0CKOCTH. Pa3BépTka muimuHapa u konyca. Cummerpus chepbl U
miapa.

O0béM. OcHoBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEME MNPSIMOYTOJIBHOTO
napaienenunena U ciuenctsus u3 He€. OOBEM NpsIMOM W HAKIOHHOW MPHU3MBI, IMWIWHIpA,
nupamuibl 1 kKonyca. O0bEM 11apa U LapoBOro CETMEHTA.

KoMOuHamuu Tenm BpamieHWsl W MHOTOTPaHHHMKOB. [lpu3ma, BHHMCAaHHAsS B IWIHHID,
omnucaHHas okosio nwinHapa. [lepeceuenue chepsl u mapa c miockoctbio. Kacanue mapa u chepbl
II0cKOCThI0. [loHATHE MHOTOrpaHHUKA, OINMCAaHHOTO OKOJIO c¢epbl, c@epbl, BIUCAHHOW B
MHOTOTPaHHUK WJIH TEJIO BpallleHUsI.

[Inomaas MOBEpXHOCTH LWIMHApA, KOHyca, Iuiomiaab cdepbl u e€ uvacreil. IlomoOue B
npoctpanctBe.  OTHomeHHe 00bEMOB, IUJIoOHIaJeld  MOBEPXHOCTEM  MOJOOHBIX  Quryp.
[IpeoGpa3oBanue mnoaoOusi, romorteTHs. PemieHue 3amad Ha IUIOCKOCTH C HCHOJB30BaHUEM
CTEpEOMETPUUYECKIX METOJIOB.

[TocTpoenue cedeHnit MHOTOTPAHHUKOB U TEJ BpallleHUs: CEUeHUs LWIMHJpA (TapayliesbHO
U TEpIeHIUKYISIPHO OCH), CEUYEHHUs KOHyca (MapajieibHbleé OCHOBAHUIO U MPOXOMSIIUE 4Yepe3
BEpIIMHY), CEYEHMsI IIapa, METOJbl IMOCTPOEHUS CEUEHUMH: METOJl CJIENOB, METOJ BHYTPEHHETO
MIPOEKTUPOBAHMSI, METO/1 IEPEHOCA CEKYIIeH MIOCKOCTH.

BexTopbl 1 KOOPAMHATHI B MIPOCTPAHCTBE

Bekropel B mpoctpanctBe. Omnepanuu Haja BEKTOpaMu. BeKTOpHOE yMHOKEHHE BEKTOPOB.
CBolicTBa BEKTOpPHOrO yMHOXeEHUs. IIpsMoyronpHas cucremMa KOOpPAMHAT B MPOCTPAHCTBE.
Koopaunatel BekTopa. Pa3znokenue BekTopa mo 6Oasucy. KoopawHaTHO-BEKTOPHBIM METON TMpH
pELICHUH TeOMETPUUECKUX 3a/1a4.

JABUKeHHUsI B IPOCTPAHCTBE

JIBmwxenust npoctpanctBa. Otobpakenus. JIBmxenus u paBeHCTBO ¢uryp. Obume cBoiicTBa
NBUKEHUH. Buapl ABMKEHUI: MapajuleNbHBIA MEPEeHOC, LEHTpajdbHAs CHUMMETPHS, 3epKallbHas
CUMMETpHSI, TIOBOPOT BOKPYT npsimoit. [IpeoOpazoBanus monodus. [Ipsmas u chepa Ditnepa.



Ilhanupyemoie pesynomamol océoenusn yuedonozo npeomema «I'eomempuny (y2iyoneHnoiit

YPOB€eHb) HA YPOBHE CPEeOHe20 0due2o 00pazosanus.
JIMYHOCTHBIE Pe3yJIbTATHI.

1) epasicoanckoe gocnumanue:

cOPMHUPOBAHHOCTh ~ TPAKIAHCKOW  TO3WIHMH  OOydJarImerocs Kak AakTUBHOTO |
OTBETCTBEHHOI'0 WIEHAa POCCHUHCKOIO OOIECTBa, INPEJICTaBICHHE O MAaTeMaTHYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SIBJICHHI, TMPOIEIYp TPaXKTAHCKOTO OOIIecTBa
(BBIOOPBI, OMPOCHI M JIPYroe), yMEHUE B3aMMOJCWCTBOBATH C COIMAIBHBIMA WHCTHUTYTAMH B
COOTBETCTBHUU C UX (PYHKIHMSIMU U HA3HAYCHHUEM;

2) nampuomuueckoe 80CnumMaHue:

c(OPMHUPOBAHHOCTh POCCUICKOW TPaXJTAaHCKOW HMICHTUYHOCTH, YBOKEHHUS K NIPOULIOMY U
HACTOSIIIEMY POCCHUUCKOW MATEMAaTHKH, IIEHHOCTHOE OTHOIICHUE K JOCTHUKEHHUSIM POCCHICKHX
MaTEMAaTHKOB M POCCHUIICKOM MAaTEMATHYECKOM MIKOJIbI, UCIIOJIb30BAaHUE 3TUX JIOCTUKEHUI B IPYrUX
HayKax, TEXHOJIOTHUAX, Chepax IKOHOMHUKH;

3) 0YX08HO-HpABCMBEHHOE 8OCNUMAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEN POCCUICKOTO Hapoja, CPOPMUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHUS, STUYECKOTO TMOBEICHMUSI, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUN HAYKU
U JESITEeTbHOCThIO YUEHOTO, 0CO3HAHHUE JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMUMBOTO OYIYIIETo;

4) sacmemuueckoe socnumanue:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOUAsl 3CTETUKY MaTEMaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1au, PEUICHUU, PACCYKJCHHH, BOCIPUUMYHUBOCTh K MAaTEMaTHUYECKHM AaCIIEKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA,

5) @uzuueckoe socnumanue:

c(OpMUPOBAHHOCTh YMEHHUSI IPUMEHATh MaTeMaTHUECKUe 3HaHUS B MHTEpeEcax 3J0pOBOTO U
6e30macHOT0 00pasa KU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0POBBIO (30pOBOE MUTAHHE,
cOalaHCUPOBAHHBIN PEKUM 3aHATHI W OT/BIXA, peryisipHas Gu3nyeckass akTUBHOCTB), (PU3NUECKOE
COBEPIICHCTBOBAHUE MPH 3aHIATUIX CIIOPTUBHO-03J0POBUTENILHOM IS TEIBHOCTHIO;

6) mpyoosoe socnumanue:

TOTOBHOCTh K TPYIy, OCO3HAHUE IICHHOCTH TPYAOIIOOMsS, MHTEpEC K pa3iMuHbIM cepam
npodeccHOHAIbHON /AeATeIbHOCTH, CBA3AHHBIM C MaTEMaTHUKOM M e€ MNpPUIIOKEHUSMH, YMEHUE
COBEpIIaTh OCO3HAHHBIN BBHIOOP Oyaymieil npodeccun U peaan3oBbIBATh COOCTBEHHBIC KU3HEHHbIE
IJIaHbI, TOTOBHOCTh M CHOCOOHOCTh K MaTeMaTHYECKOMY OOpa30BaHHI0O MU CaMOOOpPa30BaHMUIO Ha
MPOTSHKEHUU BCEH JKMU3HM, TOTOBHOCTh K aKTHBHOMY y4YacTHUIO B PEIIEHUU MPAKTUYECKUX 33734
MaTeMaTH4eCKON HalpaBIeHHOCTH;

7) 9KONI02UYeCcKOe OCRUMAHUE:

cOpPMUPOBAHHOCTh ~ JKOJIOTMYECKON  KYJIbTYpbl, [OHUMAaHHE BJIUSHHUS  COIMAJBHO-
HSKOHOMHMYECKUX TIPOILIECCOB Ha COCTOSHUE TPUPOTHOM M COLMAIbHOW Cpelbl, OCO3HaHUE
rJI00aTBFHOTO XapakTepa SKOJOTHYECKUX MPOoOieM, OpUEHTAlUsl Ha MPUMEHEHHE MaTeMaTH4YeCKUX
3HAHMN JJIs pelieHus 3aja4 B 00JacT OKpYyKarollel cpebl, INIaHUPOBAHUE MMOCTYIIKOB M OI[CHKU
MX BO3MOYKHBIX TOCJIEICTBUMN JUI OKPY)KAIOIIEH CPeJIbl;

8) yennocmu HayyHo2o NO3HAHUA:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U OOIIECTBEHHON MPaKTUKH, TOHUMAaHHEe MAaTeMAaTUYECKON HAyKH Kak chepbl 4eIoBeuecKon
JESTEIbHOCTH, 3TANOB €€ pa3BUTUS U 3HAUMMOCTH JIJIsl PA3BUTHS IUBUIIM3ALINH, OBJIAJICHUE S3bIKOM
MaTeMaTUKd M MaTEeMaTH4YEeCKOM KYJIbTYypOoll KakK CpeICTBOM TIO3HAaHUS MHUpPA, TOTOBHOCTH
OCYHIIECTBJISITh MPOEKTHYIO U UCCIIEIOBATENbCKYIO IEATEIbHOCTh MHAMBUIYAIbHO U B TPYIIIE.

MeTtanpeaMeTHbIe pe3yabTaThl.

Ilo3nasamenvhvie yHusepcanvhbvle yiedOHble Oeticmsus

FBazosvie nocuueckue oeicmeusi:

BBISBJIATE W XapaKTepU30BaTh CYIIECTBEHHbIE INPU3HAKM MAaTEMaTHYECKUX OOBEKTOB,
MOHATUH, OTHOIICHUH MEXy MOHIATUSAMH, (GOPMYINPOBATH OIIPEICIIEHUS IOHATHH, YCTaHABINBATh




CYIIECTBEHHBIN IMPHU3HAK KIacCU(UKAIMU, OCHOBAHUS JUIA OOOOIIEHUS U CPaBHEHUS, KPUTEPUU
IIPOBOJMMOTO aHAJIM3a;

BOCIIPUHMMATh, (OPMYIHPOBATh M TPEOOPA3OBBIBATH CYXKACHUS: YTBEPAUTEIBHBIE H
OTpHILIATENIbHBIC, €IMHIUYHBIC, YACTHBIE U 00IIUE, YCIOBHEIC,

BBISIBJIATE MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M W NPOTUBOpEYHsS B (akTax,
JAHHBIX, HAOJIIOIEHUSAX U YTBEP)KJICHUSX, NIPEAIaraTb KPUTEPUH J1JIs BBISIBJICHUS 3aKOHOMEPHOCTEN
U IPOTUBOPEYUN;

JIeNlaTh BBIBOJABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JAEAYKTUBHBIX M HWHAYKTUBHBIX
YMO3aKIOYEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEIILHO JI0KA3aTeNbCTBA MAaTEMAaTUUYECKUX YTBEPKACHUN (IIpsIMbIE U OT
IIPOTUBHOI0), BBICTPAMBAaTh APrYMEHTALIUIO, TMPUBOAUTH TPUMEPbl U  KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYX/IEHUS U BBIBOJIBI;

BBIOMpATh Croco0 perieHust yueOHoH 3aaun (CpaBHUBATh HECKOJIbKO BAPUAHTOB PELICHUS,
BbIOMpaTh HanOoJIee MOAXOASIMINN ¢ YIETOM CaMOCTOSITENIBHO BBIJICIIEHHBIX KPUTEPUEB).

Baszosvie uccnedosamenvckue oeticmeusi:

WCI0JIb30BAaTh BOMPOCHI KaK HCCIIENOBATEIbCKUNA MHCTPYMEHT MO3HAHMS, (POPMYIUpOBAThH
BONIPOCHI, (DUKCHUpYIOIIME MPOTUBOpPEUYHE, MpOoOJIeMy, YCTaHABIMBAaTh HCKOMOE U JaHHOE,
(dbopMHpOBaTh TUNIOTE3Y, APT'YMEHTUPOBAThH CBOIO MMO3ULINIO0, MHEHHE;

MPOBOJUTH  CAMOCTOSITENIHO  CIJITAHUPOBAHHBIM ~ SKCIEPUMEHT,  HUCCIEJOBaHUE IO
YCTaHOBJIEHUIO OCOOEHHOCTEHl MaTeMaTH4ecKoro OObBEKTa, SIBJICHHS, IPOLIECCa, BBISIBICHUIO
3aBUCHUMOCTEH MeXy 00beKTaMu, SBJICHUSIMHU, TPOLIECCaMU;

CaMOCTOSITENIBHO (OpPMYIHpPOBaTh OOOOIIEHHUSI U BBIBOJBI MO pe3ysbTaTaM MNPOBEAEHHOTO
HaOJIO/IEHUs, UCCIIEeI0OBAaHUs, OLIEHMBATh JOCTOBEPHOCTh MOJYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U
000011IeHMI;

IIPOrHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOLIECCA, & TAKXKE BBIABUTATh IPEANOI0KEHUS O €r0
Pa3BUTHH B HOBBIX YCIIOBUSIX.

Paboma ¢ ungopmayueti:

BBISABIIATE Ae(PUIUTHI MH(DOPMAIMK, AAHHBIX, HEOOXOAUMBIX JUIl OTBETa Ha BOIPOC U I
peleHus 3a/1a4u;

BbIOUpaTh  MH(MOpPMAIMIO M3  UCTOYHUKOB  PA3JIMYHBIX  THUIOB,  aHAJIW3UPOBATh,
CHUCTEMaTU3UpOBaTh W  HMHTEPHPETHPOBaTh HHGOpPMALMIO  pa3IM4YHBIX BHJIOB U (opMm
IIPEJCTABICHMUS;

CTPYKTYpUPOBaTh MH(POPMALIUIO, IPEACTABIATh €€ B pa3IMyHbIX (HopMmax, WIIOCTPUPOBAThH
rpaguvecKu;

OLIEHUBATh HAAEKHOCTh HH(OPMAIIMH IO CAMOCTOSTENBHO C(HOPMYINPOBAHHBIM KPUTEPHSIM.

Kommynuxamusnule ynusepcanvvie yuebnule deticmeus

Obwenue:

BOCIIPUHMMATh M (DOPMYJIHpPOBATh CYXJICHUS B COOTBETCTBHH C YCIOBUSMH W IICISIMHU
OOIIeHUsI, SICHO, TOYHO, T'PAMOTHO BBIpaXKaTh CBOK TOYKY 3PCHHUS B YCTHBIX M ITHCbMEHHBIX
TEKCTaX, IaBaTh IMOSICHEHUS TI0 XO1y PELICHHS 3a/laui, KOMMEHTUPOBATH IOJIYYCHHBIH pe3yiIbTaT;

B XoAe OOCYXIEeHMs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXJaeMOW TeMbl, MPOOIEMBI,
pelraeMoi 3amavM, BBICKA3bIBATh HJEW, HAIlEEHHbIE Ha TIOMCK PEIIECHUS, COMOCTAaBISTH CBOU
CYXKJCHUS C CYXICHHSIMHU APYrUX YYACTHUKOB AMAajora, oOHapy>KMBaTh pa3iMuue M CXOJICTBO
MO3UIIMH, B KOPPEKTHOU (hopMe (HhopMyIHpoBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS;

MPEJICTaBIATh PEe3yNbTaThl PEIICHUS 3a]aud, OJKCIIepUMEHTa, WCCIEI0BaHUs, IPOEKTa,
CaMOCTOSITENILHO BBIOMpATh (popMaT BBICTYIUICHHS C YIETOM 3a/ay Mpe3eHTalud U 0COOCHHOCTEN
ayJTUTOPHUH.




Pecynamusnule ynusepcanvhvie yuebnuvle delicmsus

Camoopeanuzayus:

COCTaBJIATh IUIaH, AITOPUTM pEIICHUS 3aJaud, BBIOMpPATh CHOCOO pemeHHs C Y4ETOM
UMEIOIIUXCA PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBAaThb W KOPPEKTUPOBATH
BapHAHTHI PEUICHUH C Y4ETOM HOBOM MH(pOpMAIINH.

CamokoHmpob, SIMOYUOHATLHBIN UHMEILIEKM.:

BJIQJICTh HABBIKAMH TO3HABATEIFHOU pe(IeKcHy Kak OCO3HAHUS COBEPINAEMBIX NEHCTBUN U
MBICTUTEIBHBIX TPOILECCOB, UX PE3YNIbTAaTOB, BIANETh CIIOCO0AMH CAMOTIPOBEPKH, CAMOKOHTPOJIS
IpoLecca 1 pe3ysibTaTa pelIeHs] MaTeMaTHYeCKON 3a/1auH;

MpPEIBUJIETh TPYIHOCTH, KOTOPbIE€ MOTYT BO3HUKHYTh IpU PELICHUM 3aJaud, BHOCHUTH
KOPPEKTHBBI B JICATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, JAHHBIX, HAWIACHHBIX OIIMOOK,
BBISIBJIEHHBIX TPYJIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3Y/bTAaTa LIEJU U YCIOBUSIM, OOBSICHITh NPUUMHBI JOCTHKEHUS
WIM  HENOCTIKEHUS  pe3yJbTaToOB JESITEIbHOCTH, HAXOAWTh OMIMOKY, JaBaTb OLIEHKY
MPHUOOPETEHHOMY OIIBITY.

Coemecmuas OessmenbHOCMb.

MMOHUMAaTh WU HCIIOJIb30BAaTh IMPEUMYIIECTBA KOMAaHIHOM M HMHIUBUAYAJIbHON pabOTHl IpH
pelieHnd y4eOHbIX 3ajJad, MpPUHUMATh LEeJdb COBMECTHOW JEsTeNbHOCTH, IUIAHUPOBATH
OpraHU3aIMI0 COBMECTHOM pabOThI, paclpeAeisaTh BUIb PabOT, JOTOBApPUBATHCA, OOCYXKIaTh
MIPOIIECC B pe3yibTaT pabOThl, 0000IIaTh MHEHUST HECKOJIBKHX JTFOCH;

y4acTBOBAaTh B TPYMIOBBIX (opMax paboTel (0OCYXkIeHHS, OOMEH MHEHHI, «MO3TOBBIE
LITYPMbI» U UHBIE), BBITIOJIHATH CBOIO YacTh Pa0OTHI U KOOPAUHHUPOBATH CBOU JIEHCTBUS C IPYTUMHU
YJleHaMUd KOMaHbl, OLIEHWBAaTh KayeCTBO CBOEro BKJaJa B OOMIMHA MPOAYKT MO KpPUTEPUSAM,
c(OpMyYJINPOBAHHBIM y4aCTHUKAMH B3aUMOAEHCTBHSL.

IIpenmeTHble pe3yJibTaThI.

K xon1y 10 kiaacca oOydaromuiicss HAyIuTCs:

CBOOOJHO ONEpPUPOBATH OCHOBHBIMU TMOHSATUSMHU CTEPEOMETPUU MPH pEHIeHHH 3aJad U
MIPOBEJICHUN MaTEMaTHYECKIX PACCYKICHUI;

MPUMEHSITh aKCUOMBI CTEPEOMETPUU M CIIEACTBUS M3 HHUX IPHU PEIICHUU T'€OMETPUUYECKUX
3azay;

KJIaCCU(UIIMPOBATh B3aMMHOE PACIOJIOKEHUE TMPSAMBIX B MPOCTPAHCTBE, IUIOCKOCTEH B
MIPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE;

CBOOOJHO ONEPUPOBATH MOHSATHSIMH, CBSI3aHHBIMU C yIJaMH B MPOCTPAHCTBE: MEXIY
MPSIMBIMU B MIPOCTPAHCTBE, MEXTY MIPSIMOM U TIOCKOCTBIO;

CBOOOJHO OTEpPUPOBATH MOHATUAMU, CBS3aHHBIMH C MHOTOTpaHHUKAMU;

CBOOOJHO pAaclo3HaBaTh OCHOBHBIE BHJbl MHOTOTPAaHHUKOB (MpuU3Ma, MOUPaMUJA,
MPSMOYTOJIbHBIN NapasuieNenune, Kyo0);

KJIaCCU(UIIMPOBATH MHOTOTPAHHUKH, BEIOMpAsi OCHOBAHUS JJIsl Kiaccu(pukaium;

CBOOOHO OTEpUPOBATH MOHATUAMU, CBA3aHHBIMH C CEYEHUEM MHOTOTPAHHHUKOB INIOCKOCTHIO;

BBITIOJIHATh TapajljieNIbHOE, IIEHTPaIbHOE M OPTOrOHAJIBHOE MPOCKTHUpOBaHUE (UTYp Ha
TJI0CKOCTB, BBITIOJIHATH N300pakeHus PUTyp Ha MIOCKOCTH;

CTPOUTH CEYEHHUS MHOTOTPAHHHUKOB pa3IUYHBIMH METOJIAMH, BBIMOJIHITH (BBIHOCHBIC)
MJIOCKHE YEPTEkKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BHJ CBEPXY, COOKY, CHHU3Y;

BBIYHCIISATH TUIOIIAIU TIOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma, TUPAMU/IA), TEOMETPUUECKUX
TeJ ¢ MPUMEHEHHeM (HOopMYyIT;

CBOOOJHO OMEPUPOBATH MOHITHIMH: CHUMMETPUS B MPOCTPAHCTBE, LIEHTP, OCh U TMJIOCKOCTh
CUMMETPUH, IIEHTP, OCh U MIIOCKOCTh CAMMETPUU (DUTYPBHI;

CBOOOJHO OMEpPUPOBATH TOHATUSMHU, COOTBETCTBYIOIIUMHU BEKTOpaM W KOOpAMHATaM B
MPOCTPAHCTBE;

BBITIOJIHATH ACUCTBUS HAJl BEKTOPaMHU;



pemiate 3aJa4d  Ha  JI0KA3aTEJIbCTBO MATEMAaTUYECKUX OTHOUICHUM M HAXO0XICHUE
F€OMETPUYECKUX BEIUYMH, IPUMEHSS U3BECTHBIC METOJABI IIPU PELICHUM MAaTEeMaTHYECKUX 3a]ad
MIOBBIIIEHHOTO ¥ BBICOKOT'O YPOBHSI CIIOKHOCTH;

IIPUMEHATH IPOCTEHIIME IMPOrpPaMMHBIE CpPEACTBA U  IEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI IIPH PELICHUHU CTEPEOMETPUUECKUX 3a1a4;

W3BIIEKaTh, MPEOOpPA30BBIBATh M HMHTEPIPETUPOBATH HMH(MOPMAIMIO O TPOCTPAHCTBEHHBIX
reOMETPUIECKUX (PUTYpax, MPEACTABICHHYIO Ha YePTEKaxX U PUCYHKAX;

IIPUMEHATH IIOJIyYCHHBIC 3HAHMS HA IPAKTUKE: CPaBHUBATh W AHAIM3UPOBATh pEabHBIC
CUTYyalluM, IPUMEHATh W3Y4YCHHBIE IIOHATHA B IPOLECCE IOWCKA PELIEHUs MaTEeMaTU4YeCKH
cOpMYIIMPOBAHHOW TPOOIEMBI, MOJEIHPOBATH pEabHBIE CUTYallMM Ha SI3BIKE T'€OMETPHH,
HCCIEA0BaTh IOCTPOEHHBIE MOJEIM C HCIIOJIb30BAHMEM TE€OMETPUYECKUX IMOHATHU U TEOpEM,
anmapara anreOpbl, pemarb MPaKTUYEeCKUE 3aaud, CBSA3aHHBIE C HAXO0XKJIEHUEM I€OMETPHUECKUX
BEJINYUH;

UMETh MpEeJCTaBICHUs] 00 OCHOBHBIX 3Tamax pa3BUTHUsS I€OMETPHUM KaK COCTaBHOW YacTH
(GbyH1aMeHTa pa3BUTHS TEXHOJIOTUIL.

K xonmy 11 kaacca oOydaronuiicss HAQyquTCs:

CBOOOJHO ONEPHUPOBATh TOHATHUSMH, CBS3aHHBIMH C IWJIUHAPUICCKOW, KOHUYECKOW U
cepruIecKoil MOBEPXHOCTIIMH, OOBICHATH CIIOCOOBI TTOJTyYCHHUS,

OTICpPUPOBATH TIOHATHSMU, CBSI3aHHBIMH C TEJIAMU BPAIICHUS: IMIHHIPOM, KOHYCOM, Cepoit
U T1apoM;

pacrno3HaBaTh Tela BpalleHus (MWIMHApP, KOHYC, cdepa M map) U OOBICHITH CHOCOOBI
MOJTyYCHUS TEJl BPAILCHHUS;

KJIacCU(PHUITMPOBATh B3aUMHOE PACIIOJIOKEHUE CPEPBhI U TUIOCKOCTH;

BBIYMCIISATh BEJIMYMHBI AJIEMEHTOB MHOTOIPAaHHUKOB U TeJl BpalleHUs, 00bEMBI U IUIOIIAIU
MOBEPXHOCTEH MHOTOTPAHHHUKOB U TEJ BPAIICHUS, TEOMETPUUYECKUX TN ¢ MPUMEHEHHEM (HOpMYIT;

CBOOOJHO OINEpPUPOBATh MOHSTHUAMHM, CBS3aHHBIMM C KOMOHMHAIMSIMH TeJ BpalEHUs U
MHOTOTPaHHUKOB: MHOTOTPaHHWK, BIHCAHHBIA B cdepy W OMHCaHHBIM OKoJIo cdepsl, chepa,
BIMCAaHHAsl B MHOTOTPaHHUK WJIU TEJIO BpallCHHUS;

BBIYHCIISATH COOTHOUICHHSI MEXKAY TUIOIIAIIMU TOBEPXHOCTEH 1 00bEMaMu MOJIOOHBIX TEJT;

n300paxaTh u3ydaemble (UTYpBI, BBINOJHATH (BHIHOCHBIC) IJIOCKUE YEPTEKU M3 PUCYHKOB
MPOCTHIX O0BEMHBIX (PUTYDP: BUI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUS TeJl BPalllCHUS;

U3BJIEKAaTh, WHTEPIPETUPOBAThL W MNPeoOpazoBbIBaTh HHGOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUECKUX (Urypax, MpeJACTaBICHHYIO HA YePTEeKaxX U PUCYHKAX;

CBOOOHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH OTEpaIMK HaJl BEKTOPAMU;

3a/1aBaTh IUIOCKOCTh YPaBHEHHUEM B JIEKaPTOBOM CHCTEME KOOPHHAT;

pelaTh TeOMETPUYECKUE 3a/1a4ll HAa BBIYMCICHHUE YIIIOB MEXIY MPSIMBIMU U TIOCKOCTSIMU,
BBIYKCIICHUE PACCTOSHUN OT TOYKM JO IUIOCKOCTH, B II€JIOM, Ha MPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/Ia TIPU PELICHUHY;

CBOOOJHO OMEPUPOBATh MOHATHUSMHU, CBSI3aHHBIMU C JIBM)KEHHEM B IPOCTPAHCTBE, 3HATH
CBOMCTBA JIBMKCHUI;

BBITIONTHATh M300pakKeHHs MHOTOTPAHHUKOB M TeJ BpAILlEHUs MPH Mapaie]IbHOM MepeHoce,
LEHTPATbHOM CHUMMETPHH, 3€pPKAIbHONW CHMMETPUU, TMPU TIOBOPOTE BOKPYr  MPSIMOM,
npeobpa3oBaHus MOA00US;

CTPOUTH CEUEHHUS MHOTOTPAaHHUKOB U TENI BpAIICHUS: CEUEHHUS WIMHIpA (MapajielbHO U
MEPIEeHIUKYIAPHO OCH), CEYEeHHsS KOHyca (mapajielbHble OCHOBAHHIO U MPOXOJAIIME Yepe3
BEpIIIHHY), CEUCHHUS 1I1apa;

UCIOJb30BaTh METOJbl IOCTPOEHHUS CEUYEHUH: METOJl CIIEZI0B, METOJl BHYTPEHHETrO
MIPOEKTUPOBAHUS, METO/I TIEpEHOCA CEKYILEH MITOCKOCTH;

JOKa3bIBaTh T€OMETPHUIECKHUE YTBEPKIACHHUS,



OPUMEHATh TeOMeTpHuYecKue  (akThl JUIsI  PEUIeHHs  CTEPEOMETPHUECKUX  3a/ad,
npearnojararomux HCCKOJIBKO MIaroB pCIICHHA, C€CJIMW YCIOBUSA IMPUMCHCHHUA 3alaHbl B SIBHOW U
HesIBHOM (hopme;

puiath 3aJa4d Ha O0Ka3aTCJIbCTBO MATCMATHYCCKUX OTHOIICHUM | HaX0XJICHUC
TCOMECTPHUUYCCKUX BCINYHH,

INPUMCHATL HNPOrpaMMHBIC CPCACTBA U IJJIICKTPOHHO-KOMMYHUKAIMOHHBIC CHUCTEMBI IIPpHU
pEILIeHIH CTEPEOMETPUIECKUX 3a/1a4;

MNPUMCHATH IOJIYYCHHBIC 3HAHHWA Ha IMPAKTHUKE. CpaBHUBATL, aAHAJIM3UPOBATH W OLCHUBATDH
PCAJIbHBIC CUTyallH, MPHUMCHATH H3YYCHHBIC ITOHATHUSA, TCOPCMBI, CBOIiCTBa B mponecce moucka
pelIeHUs MaTeMaTH4YeCKu c(HOpPMYITMPOBAaHHON TTPOOJIEMBI, MOICTUPOBATH pealbHBIC CUTYAIlMH Ha
A3BIKC T'COMCTPHHU, HCCICAOBATH IMOCTPOCHHBLIC MOJACIM C MCIIOJIB30BAHUCM TI'COMCTPHUYCCKUX
MOHATHM M TeopeM, amnmnapara ajreOpsl, pelarh NpakTHUYeCKUEe 3aa4H, CBI3aHHbIE C HAX0XKIEHUEM
TCOMETPHUUCCKUX BCINYHH,

HUMCTh MPEACTABIICHHUA 00 OCHOBHBIX 3Tamax pa3sBUTUA TCOMETPHUUN KakK COCTaBHOM YaCTH
(GbyH1aMeHTa pa3BUTHS TEXHOJIOTUH.



Temamuueckoe nnanuposanue yuedHo20 npeomema

YPOB€eHb) HA YPOBHE CPEeOHe20 0due2o 00pazosanus.

«l'eomempusa» (yanyonennsiii

10 kanace
Konuuecmeo uacos Dnekmponnvie
Haumenosanue
Ne (uugpposwie)
Ppaszoenoe u mem Konmponwsnuie | IIpakmuueckue
n/n Bcezo obpazoeamenvHble
npozpammol pabomul padomuoi
pecypcnl
Brenenue B
1 A 23 1 0
CTEPEOMETPHIO
B3anmnuoe
acCIIOJI0KECHUE
2 |P 6 1 0
MPSIMBIX B
MIPOCTPAHCTBE
[TapannensHOCTH
3 | IpAMBIX M IUIOCKOCTEH 8 0 0
B IIPOCTPAHCTBE
[lepneHuKyIApHOCTH
4 | mpsIMBIX W TIOCKOCTEH 25 0 0
B IIPOCTPAHCTBE
5 VYTl ¥ paccTosHUS 16 1 0
6 MHororpaHHUKu 7 1 0
Bexkrtops! B
7 P 12 0 0
MIPOCTPAHCTBE
[ToBTOpEHME,
00o001eHne u
8 5 1 0
cCHCTEeMaTH3aIHs
3HaAHUU
Obwee Konuuecmeo 4acos
“‘ 102 5 0
1o npoepamme
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11 kaace

Koauuecmeo uacos dnekmponnvie
Haumenoeanue
Ne (uugpposwie)
Ppaszoenos u mem Konmponsnsie | Ilpakmuueckue
n/n Bcezo obpazoeamenvHble
npozpammol padomul pabomul
pecypcol
AHanuTH4eCKast
1 15 1 0
TEOMETPHSI.
[ToBTOpEHMeE,
0000meHne 1
2 » 15 1 0
CUCTEMAaTH3aIIH
3HAHUM.
O06bEM
3 17 1 0
MHOTOTPaHHUKA.
4 | Tena BpaieHus. 24 1 0
[Inomanu noBepxHoCcTH
5 | 1 0OBEMBI KPYTIIBIX 9 1 0
TEJ.
6 | JBmwkeHus. 5 1 0
[ToBTOpEHME,
0000meHue 1
7 » 17 1 0
CUCTEMAaTH3aIHs
3HAHUM.
Obuwee Konuuecmeo 4acos no
“ 102 7 0

npozpamme
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