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MOSACHUTEJIBHAS 3AITUCKA

['eomeTpus sSBISIETCS OAHUM M3 0A30BBIX KYpCOB Ha YPOBHE CpEIHEro oOIIero oopa3oBaHus,
TaKk Kak  o0ecredynBaeT  BO3MOXHOCTb  W3YYEHHMS  JUCHUIUIMH  €CTECTBEHHO-HAay4yHOU
HAIPaBJIEHHOCTH U IPEIMETOB TyMaHMTApHOro LMKiIA. [IOCKONIBKY JIOrMUecKOe MBILIUIEHUE,
dopmupyemMoe IpU H3YYEHUM OOYYAIOUIMMUCA IOHATHUHHBIX OCHOB TI'€OMETpUH, IpH
JI0KAa3aTeIbCTBE TEOPEM M IIOCTPOCHUHU LIEMIOYKHM JIOTMUECKHUX YTBEPXKACHUH IpU PELICHUU
reOMETPUYECKUX 3a/ady, YMEHHE BBIIBUIaTh U OIpPOBEprarb THMIIOTE3bl HEMOCPEICTBEHHO
UCTIOJB3YIOTCSl TIPU PEHICHUH 33]ad €CTECTBEHHO-HAyYHOTO LHKJIA, B YaCTHOCTH (DU3MUYECKHX
3ajau.

Ilenp ocBoeHust mporpammbl yueOHoro kypca «l'eomerpusi» Ha yriyOJE€HHOM ypOBHE —
pasBUTHE WHIMBUAYAJIbHBIX CIOCOOHOCTEH, OOYy4YalOMIMXCS MPH HW3YYEHHUH TE€OMETPHH, Kak
cocTaBiIAOLIeH npeaMmeTHOM obmactn «MaTtematuka M MH(pOpPMATHKa» dYepe3 obOecredeHue
BO3MOXXHOCTH TPHOOPETEHUsI W HCIIOJIb30BaHHUS Oojiee TIIYOOKMX TIE€OMETPHUYECKUX 3HAHUU |
JnecTBUM, crnenupUUHBIX TEOMETPUH, M HEOOXOOUMBIX JUIsl YCIEUIHOIo IpOo(ecCHOHAIBLHOIO
00pa30BaHMs, CBSI3aHHOTO C UCIIOJIb30BaHUEM MaTEMATHUKH.

[TpropuTeTHBIMU 3ajauaMi Kypca I€OMEeTpUU Ha YriyOlIEHHOM YypOBHE, PacIIMPSIOUIMMU U
YCUJIMBAIOIMMU Kypc 6a30BOr0 ypOBHS, SIBJISIOTCS:

— paclIupeHue NPEACTaBIECHUS O I'€OMETPUM KaK YaCcTH MHUPOBOM KyJIbTyphl U (popMHpOBaHHE
OCO3HAHHUS B3aMMOCBS3H T€OMETPUH C OKPYKAIOIIUM MUPOM;

— (QopmupoBaHHE MpPEICTABICHUS O IMPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIIMX
MaTeMaTHYECKUX MOJENAX, IO3BOJISIONIMX ONUCHIBaTh M H3ydaThb pa3Hble SBICHHS
OKpY’Kalolllero MMpa, 3HaHUuE NMOHITUWHOIO anmnapara no paszaeny «CrepeoMeTpus» yueOHOro
Kypca reoMeTpuu;

— (QopmHpoBaHUE YMEHHUS BIAJETh OCHOBHBIMHU MOHSITHSAMHU O TMPOCTPAHCTBEHHBIX (UTYpax W MX
OCHOBHBIMHM CBOWCTBaMH, 3HAaHHE TeopeM, (opMyl M yMEHHE HX MPHUMEHATh, YMEHHS
JIOKa3bIBaTh TEOPEMbI M HAXOAUTh HECTAHIAPTHBIE CIIOCOOBI PELICHUS 3a/ay;

— (¢opMUpOBaHME YMEHHs pAclO3HaBaTh Ha YEpTEk)axX, MOJEISIX U B pEWIbHOM MHpE
MHOTOTPaHHUKY U Te€Ja BPAIeHUsI, KOHCTPYHUPOBAaTh T€OMETPUUECKUE MOEIIH;

— (QopmupoBaHHE MOHMMAHHUS BO3MOXKHOCTH AaKCMOMAaTHUYECKOTO IOCTPOEHHUS MaTeMaTHYeCKHX
TeopHii, GopMUpPOBaHNE TOHUMAHUS POJIM AKCUOMATHKH MPH MTPOBEACHUH PACCYKICHHIA;

— (dopMHpOBaHHE YMEHMUS BJIaJIeTh METOJAMH J10Ka3aTeJIbCTB U aITOPUTMOB PELICHUSI, YMEHHS X
IPUMEHSTh, NPOBOJUTH JOKa3aTeNIbHbIE PACCYKIEHUS B XOJ€ PEIICHUS] CTEPEOMETPHUYECKHUX
3aJad M 3aJad € TPaKTHYECKUM CofepkaHueM, (OpPMHpPOBAHHWE MPEICTABICHUS O
HEOOXOJUMOCTH JI0OKA3aTeNbCTB MPU OOOCHOBAaHMM MAaTEMAaTUYECKUX YTBEPXKIECHUH U pOJIU
AKCMOMATHKH B NPOBEJCHUN JIEAYKTUBHBIX PacCyXICHUIA;

— Dpa3BUTHE U COBEpPUICHCTBOBAHWE HWHTEIJIEKTYaJlbHBIX M TBOPYECKHUX CIIOCOOHOCTEN
oOyyaromuxcsi, MO3HABaTEIbHON aKTUBHOCTH, HCCIEIOBATEIbCKUX YMEHUH, KPUTHYHOCTU
MBIILIEHHS], UHTEPECA K U3YYEHHUIO T€OMETPUH;

— (¢opMupoBaHHEe (DPYHKIMOHAIbHOM TIPaMOTHOCTH, PpEJIEBAaHTHOM TEOMETPUM:  yMEHUs
pacrio3HaBaTh IPOSIBICHHS TE€OMETPUUYECKHX IOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B
peaIbHBIX KU3HEHHBIX CUTYalUsX U MPU U3YUYEHUU APYTUX YYEOHBIX MPEIMETOB, IPOSBICHUS
3aBUCUMOCTENl M 3aKOHOMEPHOCTEH, MOJEINPOBAHUS DPEAIBHBIX CHUTYyallWi, HCCIEIOBAHUSA
MOCTPOCHHBIX MOJIEJIeH, NHTEPIPETAIH [TOJIyY€HHBIX PE3yIbTaTOB.

OCHOBHBIMHU COZIepKaTeNbHBIMU JTUHUAMHU yueOHoro kypca «l'eomerpusi» B 10—11 kmaccax
apistoTes: «lIpsiMble U IJIOCKOCTH B TNpPOCTpaHCTBe», «MHororpaHHukmn», «Tema BpamieHUS»,
«BeKTopbl 1 KOOPAMHATHI B IPOCTPAHCTBEY, «/|BUIKEHUS B IPOCTPAHCTBEY.

ChopmynupoBanHoe Bo PI'OC COO TpeOoBaHUE «YMETh OINEPUPOBATH MOHATUSIMUY,
pENeBaHTHBIMUA T€OMETPHM Ha YriayOnéHHOM ypoBHe oOyueHus B 10—11 kiaccax, OTHOCHUTCSI KO
BCEM COJIEp)KATEIbHBIM JIMHUSAM Yy4eOHOro Kypca, a (OpMHpOBaHHE JIOTUYECKUX YMEHUU
pacripesiesiieTcsi He TOJIBKO MO COAEP KaTEIbHBIM JIMHUAM, HO U 10 rojgam oOyuyenus. ConaepxaHue
00pa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaTaM ocBoeHHs dDenepanbHOl paboueit
IPOTPaMMBbI, pacIpeeNEéHHBIM 110 rojjaM 00yueHHsl, CTPYKTYpPUPOBAHO TaKUM 00pa3oM, 4TOOBI KO



BCEM OCHOBHBIM, NPUHIMIINAIBHBIM BOIIpOCaM OO0ydYaroluecs oOpallaanuch HEOAHOKPATHO. DTO
MI03BOJIIET OPraHU30BaTh OBJIAICHUE TEOMETPUUECKUMU OHIATUAMU U HaBBIKAMH MOCJIE10BATEILHO
U TOCTYNaTeIbHO, C COOJIIOJCHMEM IpPUHIMUMA NIPEEMCTBEHHOCTH, @ HOBBIE 3HAHMS BKJIIOYATh B
OOIIyI0 CHCTEeMY TIE€OMETPUYECKHUX MPEACTABICHUH OOYyJaromuXcs, paclupss M yriyomss eg,
00pa3ys MPOYHbIE MHOKECTBEHHBIE CBS3H.

[Tepexox K U3y4eHHUIO TE€OMETPUH Ha YrIIyOJIEHHOM YPOBHE MTO3BOJISIET:

co3nath ycinoBus i audpdepeHumanud  o0ydyeHMs, IOCTPOCHMsS WHAMBHUIYaIbHBIX
00pa30oBaTeNbHBIX MPOrpaMM, 00eCTIeUUTh YriyOJIEHHOE N3yuyeHHE T€OMETPHH KaK COCTaBIISIONICH
yueOHoro npenmera «MaremaTukay;

HOJArOTOBUTh OOYYarOIIMXCsl K IMPOJODKEHUIO H3Yy4eHHMsl MaTeMaTHKH C y4€ToM BbIOOpa
Oynymeit mpodeccun, obecreunBas MPEEMCTBEHHOCTh MEXIY OOMMM M MPOQeCcCHOHATBHBIM
o0pazoBaHHEM.

Ha u3yuenne yuebHoro kypca «I'eomerpusi» Ha yriyOiaéHHOM ypoBHE oTBoauTCs 204 gaca: B
10 knmacce — 102 yaca (3 yaca B Heneno), B 11 kimacce — 102 gaca (3 yaca B Heaemo).

COJAEP/KAHUE OBYYEHUA
10 KJIACC

IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE MOHATHS cTepeoMeTpuu. Touka, MpsiMasi, IIIOCKOCTb, IpocTpaHcTBO. IloHsaTHe 00
AKCMOMAaTHYECKOM ITIOCTPOCHHUH CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPHUM U CIEIACTBUS U3 HUX.

B3anmHOe pacnosokeHue NpsMbIX B INPOCTPAHCTBE: IEPECEKAIOIIUECS, MapalljIelIbHbIE U
cKpemuBaromuecs npsmele. [Ipu3Haku ckpeuiyBaromuxcs npsmsix. [lapannenbHOCTh MpsMBIX U
IUIOCKOCTEM B IPOCTPAHCTBE: MapajulebHbIE IPSAMBIE B IPOCTPAHCTBE, MAPAJLIEIBHOCTh TPEX
IPSMBIX, APAJIEIBHOCTD NPSMOM U IUIOCKOCTH. [lapasuiesnibHOE U LIEHTpAIbHOE POEKTUPOBAHHUE,
n3zo0paxxenue Guryp. OCHOBHbIE CBONCTBA MapajIeIbHOIO IpoeKTUpoBaHus. M3o0paxkenue Guryp
B IapaJuIeJIbHOW MPOEKUHU. YTJbl C COHANpPAaBIECHHBIMU CTOPOHAMH, Yroj MEXIy MpSIMbIMU B
npocTtpancTse. [lapanenbHOCTh MI0CKOCTEN: Mapajlie/IbHbIE INIOCKOCTH, CBOMCTBA MapajlleIbHbIX
riockocteil. [IpocTeiimme mpocTpaHCTBEHHBIE (DUTYPBI HA IMIIOCKOCTH: TETPAdIp, MapajliesIeIuIe],
IIOCTPOCHUE CEUYECHUH.

[leprnieHAUKYIAPHOCTD MPSAMOM M IUIOCKOCTH: MEPIEHAUKYIISIPHBIE MPSAMBIE B IPOCTPAHCTBE,
IpsIMbIE TApAJUIENIbHBIE WM MEPIEHIUKYISAPHbIE K IUIOCKOCTH, NPHU3HAK MEPIEHANKYISIPHOCTH
OpsIMOM M TUIOCKOCTH, TeOpeMa O MpsSMOl NepHeHAMKYISIPHON IUIOCKOCTH. OpTOroHanabHOE
npoekTrpoBaHue. IleprneHuKynap U HaKJIOHHBIE: PACCTOSHUE OT TOYKH /10 MJIOCKOCTH, PACCTOSHHE
OT IPSAMOM JIO0 TUIOCKOCTH, MPOEKIHsS (PUTYpbl HA TUIOCKOCTb. llepneHaAuKyaspHOCTh MJIOCKOCTEH:
IIPU3HAK NEPIEHIUKYIIPHOCTHU ABYX IUIocKocTel. TeopeMa o TpEX nmepneHuKyspax.

VYrisl B IPOCTPAHCTBE: Yoyl MEXAY NPSIMOU M INIOCKOCTBIO, IBYI'PAHHBIA YIOJI, JTUHEUHBIN
yroJl JBYTpaHHOrO yria. TpéXrpaHHeli M MHOTrorpaHsHble yribel. CBOWCTBa IUIOCKHX YIJIOB
MHoOrorpaHHoro yria. CBONCTBa IUIOCKMX W JBYTPaHHBIX YIJIOB TpEXrpaHHOro yria. Teopembl
KOCHUHYCOB M CHHYCOB JUIsl TPEXTPAHHOTIO YyIJIa.

MHoOrorpaHHuKHu

Buapl MHOTOrpaHHUKOB, pa3BEpTKa MHOrorpanHuka. [Ipuzma: n-yronpHas npusma, nmpsmasi u
HAKJIOHHas MPU3Mbl, OOKOBas M MOJIHAsK MOBEPXHOCTh pu3Mbl. [lapannenenumnen, npsiMOyroJbHbII
napajuleJienunen U ero cBoiicrsa. Kparyaiimne nytu Ha IOBEpXHOCTM MHOTOTrpaHHHKa. Teopema
Oiinepa. [IpoctpancTBenHas teopema Ilugaropa. [lupamuna: n-yronbHasi nupamuja, npaBuibHas U
yceu€HHas nupamusl. CBoiicTBa pédep M OOKOBBIX IpaHel MpaBHiIbHON nupaMusl. [IpaBuibHBIC
MHOTOTPaHHUKHU: TpaBUJIbHAs TMpU3Ma W MpaBWIbHAs NUPaMUJa, TpaBUWIbHAs TPEYrojbHas
nupamMpa M TpaBWIbHBIA TeTpa’ap, KyO. IIpeacraBieHune o NpaBUIIBHBIX MHOTOIpaHHHKAX:
OKTasp, JOJAEKadIP U UKOCAIP.

Bbruncnenue 371eMEHTOB MHOTOTPAHHUKOB: p&Opa, auaroHaiu, yriubl. [lmomans GokoBoi
MOBEPXHOCTU U MOJHOM MOBEPXHOCTH MPSAMOM MPU3MBI, IIOMIAh OCHOBAHUMN, TeOpeMa 0 OOKOBOI
MOBEPXHOCTU MpsAMOM mpu3Mbl. [lnmomans OGOKOBOW MOBEPXHOCTHM M TOBEPXHOCTH IMPABUIBHON
MUPaMHU/JIBI, TEOpEMA O TUIOIIAU YCEUEHHON MTUPaMUJIbL.



CuMMeTpuss B IPOCTPAHCTBE. OJIEMEHTBl CHUMMETPUU IPAaBUJIBHBIX MHOIOTPaHHHUKOB.
CuMmMeTpuss B IPAaBWIBHOM MHOIOTPaHHMKE: CHMMETPHsI NapajulelenuIena, CHUMMETPHs
IIPABWIBHBIX IIPU3M, CHMMETPHSI IPAaBUIBHON TUPAMU/IBL.

BexTOpbl M KOOPpAUHATHI B IPOCTPAHCTBE

[TonsiTs: BEKTOpP B IIPOCTPAHCTBE, HYJIEBOM BEKTOp, [UIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHbIE, COHAIPABJIECHHBIE M IPOTHUBOIIOJIOKHO HAIpPaBJIEHHbIE BEKTOphl. PaBeHCTBO
BEKTOPOB. JIEHCTBUS C BEKTOpPaMM: CJIOXKEHHE W BBIYUTAHME BEKTOPOB, CyMMa HECKOJIBKHUX
BEKTOPOB, YMHOXXEHHE BEKTOpa Ha yuciio. CBONCTBA CII0KEHUsI BEKTOPOB. CBONCTBA YMHOXKEHUS
BeKTOpa Ha uncio. [IoHaTue xkommiaHapHble BEKTOpBI. [IpU3HaKk KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[TpaBwiio mnapamienenunena. TeopemMa O pasioKeHUM BEKTOpa IO TPEM HEKOMIUIAHAPHBIM
BekTopaM. [IpsMoyronpHas cucremMa KoopauHaT B mpocTtpaHcTBe. Koopaunatsl BekTopa. CBsi3b
MEXIy KOOpPAMHAaTaMU BEKTOpa M KOOPAMHATAMHU TOYEK. YTOJl MEXIy BekTopamu. CkaiaspHoe
IIPOU3BE/IEHUE BEKTOPOB.

11 KVIIACC

Tesia BpaleHus

[ToHATHSA: LWIMHAPUYECKAss IIOBEPXHOCTb, KOHMYECKas IOBEPXHOCTb, cepuueckas
MOBEPXHOCTh, 00pa3yloliue MmoBepxHocTe. Tena BpameHus: WINHAP, KOHYC, YCEUEHHBIN KOHYC,
cdepa, map. Bzaumnoe pacnonoxenue chepbl U IIIOCKOCTH, KacaTelbHas IJIOCKOCTb K cdepe.
N300paxeHnue Ten BpalleHus Ha IUIOCKOCTH. Pa3BépTka nuianHapa u konyca. Cummerpus cepsl 1
niapa.

O0béM. OcHOBHbIE cBOMCTBa 00bEMOB Ten. Teopema 00 00bEME NPSIMOYTOJbHOTO
napauenenunena M ciaeactsus u3 He€. OOBbEM NpsAMONW W HAKIOHHOM HPU3MBI, LMIMHIPA,
nupaMuibl U KoHyca. OObEM 11apa U apoBOro CETMEHTA.

KomOuHamuu ten BpalieHus 1 MHOTOrpaHHUKOB. [Ipu3Ma, BnMcaHHasi B LWIMHJP, ONMCaHHAs
okono mwnmuHApa. Ilepeceuenmwe cdepbl W mapa ¢ miIockocThio. Kacanme mapa u cdepsl
IIIOCKOCThIO. [lOHATHE MHOrOrpaHHHMKa, OIMCAHHOTO OKOJO cdephl, chepbl, BIUCAHHOH B
MHOTOTPaHHUK WJIM TEJIO BPAILECHMUS.

[Tnomanps NOBEPXHOCTH LWIMHApA, KOHyca, Iuomanb chepsl u e yacreil. Ilogobue B
npoctpancTtBe.  OrTHomieHWe  OO0BEMOB, IUIOMIAJCd  MOBEPXHOCTEH  MOJOOHBIX  Quryp.
[TpeoOpa3oBanue mnoaodusi, romoreTus. PelneHune 3amad Ha IJIOCKOCTH C  HCIOJIb30BAaHHEM
CTEpPEOMETPUUYECKIX METOJIOB.

[TocTpoeHue ceueHnit MHOTOTPaHHUKOB U TEJI BPAIlEHUs: CEYSHUs IMIIMHApa (apajiebHO U
NEPIEeHIUKYIIPHO OCH), CEUeHHUs KOHyca (MmapajyielbHble OCHOBAHHUIO M MPOXOJSIIME uepe3
BEpIINHY), CEUEHHs IIapa, METOJbl MOCTPOCHMsI CEUEHUI: METOJ CIEJO0B, METOJ BHYTPEHHEIo
IIPOEKTUPOBAHUSI, METOJT IEPEHOCA CEKYIIEH MIO0CKOCTH.

BexkTopbI M KOOPpANHATHI B IPOCTPAHCTBE

BexTopsl B mpoctpanctBe. Omnepanuu HajJ BEeKTOpaMU. BekTOpHOE YMHO)XKEHHE BEKTOPOB.
CBolicTBa BEKTOPHOTO YMHOXEHUA. lIpsAMoyrosnbHas cuctemMa KOOpPIMHAT B IIPOCTPAHCTBE.
Koopaunarsl Bektopa. Paznoikenue Bekropa mo 0Oasucy. KoopamHaTHO-BEKTOpPHBIH METON Npu
pELIEHNN TEOMETPUYECKUX 3a/1ay.

JIBUKeHHS B IPOCTPAHCTBE

JBmxenus npoctpancTBa. OTobpaxenus. /[Buxenus u paBeHcTBO duryp. Obume cBoiicTa
JIBWKEHUW. Buapl ABMKEHMI: TapajuieNIbHBI TMEPEHOC, IEHTpajdbHAs CUMMETpHS, 3€pKajlbHas
CUMMETpUs, TOBOPOT BOKPYT npsmoil. [IpeoOpasoBanus nogobus. [psmas u chepa Ditnepa.

INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA YYEBHOI'O KYPCA «I'EOMETPU S
(YTJIYBJEHHBIN YPOBEHB) HA YPOBHE CPEJTHET'O OBIIETO OGPA3OBAHUA
JIMYHOCTHBIE PE3YJIBTATHI

1) rpazknanckoe BOCIMTAHME:

— chOpPMHUPOBAHHOCTH IPAKIAHCKOM MO3ULIKMK 00ydarolerocss Kak akTUBHOTO U OTBETCTBEHHOI'O
YieHa  pPOCCHIICKOro  o0IiecTBa,  MpEACTaBIeHHE O  MaTeMaTHMYeCKUX  OCHOBax
(YHKIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBICHHH, NPOLELYp TIpa)kJaHCKOro OOIecTBa
(BBIOOpBI, OMPOCHI U JPYroe), YMEHHE B3aWMOJEHWCTBOBATh C COIMAIbHBIMM MHCTUTYTaAMH B
COOTBETCTBUH € UX (YHKIIMSIMHU M Ha3HAUECHUEM;



2) naTpUOTHYECKOE BOCIIUTAHME:
c(OPMHPOBAHHOCTh POCCHMCKON TpaKAAHCKOM MICHTUYHOCTH, YBAXEHHSI K IPOLUIOMY U
HACTOALLIEMY POCCHUMCKOM MaTeMaTHUKH, HEHHOCTHOE OTHOILLICHUE K JOCTHXKEHUSAM POCCUMCKUX
MaTE€MaTUKOB U POCCUUCKOW MaTEMaTHYECKOM IIKOJbl, UCIOJIb30BAHUE STUX JOCTHXKCHHU B
JIPYTHX HayKax, TEXHOJIOTUAX, cpepax SKOHOMHKH;

3) 1IyXOBHO-HPaBCTBEHHOE BOCIIMTAHME:
OCO3HAaHHE NYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoaa, COPMUPOBAHHOCTH HPABCTBECHHOTO
CO3HAHMUSI, 3TUYECKOr0 TOBEICHMS, CBA3AHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUM
HAayKd MU JAESITENbHOCThIO Y4YEHOr0, OCO3HAHUE JUYHOIO BKIJIA/a B MOCTPOECHHUE YCTONYMBOTO
Oynyuiero;

4) acTeTHYECKOE BOCIIUTAHHE:
ACTETHUYECKOE OTHOUIEHUWE K MHpPY, BKJIIOYAs 3CTETUKY MATEMATHYECKUX 3aKOHOMEPHOCTEM,
00BEKTOB, 3aJlay, PELICHUM, pacCyXICHHUM, BOCHIPUUMYUBOCTh K MATEMaTHYECKUM AaCIIEKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA,

5) puznueckoe BocniuTanme:
c(OpMHUPOBAHHOCTh YMEHHUS MPUMEHATh MaTeMaTUYeCKUE 3HAHUS B MHTEpEcax 3J0pOBOrO U
Oe3omacHoro obpa3a >KM3HHU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0POBbIO (370pOBOE
nuTaHWe, COATaHCHPOBAHHBIA PEXUM 3aHITHA W  OTABIXa, peryjspHas Qu3ndecKas
AKTUBHOCTH), (PU3MYECKOE COBEPIICHCTBOBAHHME IMPH 3aHITHUSIX CIHOPTUBHO-030POBUTEIBHOM
JIEATEIIbHOCTBIO;

6) Tpy10BOEC BOCIIUTAHME:
TOTOBHOCTh K TpPYAY, OCO3HAHUE IIEHHOCTH TPYIOIIOOHs, WHTEPEC K Pa3IuIHbIM cdepam
MpOoPECCUOHAIBHON JIEATEIbHOCTH, CBA3aHHBIM C MAaTEMAaTUKOW M €€ MPHIOKEHUSIMU, YMEHUE
coBeplIaTh OCO3HaHHBIM BBIOOp Oyaymiel mnpodeccur U pealn30BbIBaTH COOCTBEHHBIE
JKU3HEHHBIC IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYECKOMY OOpa3oBaHUIO H
€aM000pa30BaHUIO HA MPOTSHKEHUH BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY YYaCTHIO B PEIICHUU
MPaKTUYECKHX 3aJ1a4 MaTEMaTUYECKON HAIIPaBICHHOCTH;

7) 3K0JIOTHYECKOe BOCIIMTAHME:
c(hOPpMUPOBAHHOCTh  JKOJOTMYECKOW  KYJIbTYpbl, TOHMMaHUE BIUSHUA  COIMAJIBHO-
SKOHOMHMYECKHX MPOIECCOB HAa COCTOSHHUE MPUPOJHOM M COUUAIBHOW Cpeabl, OCO3HAHHE
II00aNbHOTO — XapakTepa JKOJIOTUYECKHUX  MpoOjeM, OpUeHTaluss Ha  I[pUMEHEHHE
MaTeMaTUYeCKUX 3HAHUM JJIA pEelIeHUs 3a1ad B 00JaCTH OKpYXKaIoleh Cpeibl, TUITAHUPOBAHHE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JUIsl OKPYXKarOLIEH Cpeibl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:
c(hOpPMUPOBAHHOCTHh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH M OOIIECTBEHHOW TMpPAKTHUKH, TOHMMAaHUE MAaTeMaTHYeCKOW Hayku Kak cdepsl
YEeJIOBEUECKOM JeATETbHOCTH, ITAMOB €€ Pa3BUTHS M 3HAYMMOCTH JIJIsl Pa3BUTHUS ITUBUIIU3AIIHH,
OBJIQJICHHE SI3BIKOM MAaTE€MaTUKH U MaTEeMaTUYECKOM KyJIbTypOW Kak CpeICTBOM IO3HAHUS
MHpA, TOTOBHOCTh OCYILIECTBJISATH MPOEKTHYHD UM  HUCCIEAOBATEIBCKYIO JEATEIIbHOCTh
WHJUBU]IyaJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATbBI

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIE 1eHCTBUSA

ba3oBble Jiornueckme A1eCTBUA:
BBISIBJISITh U XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKH MAaTEMaTHYECKHX OOBEKTOB, TOHSITHIA,
OTHOIIICHUNA MEXIy TOHATHSAMHU, (DOPMyITUpOBATH OMpENEICHUs TOHATHN, YCTaHABIMBATH
CYIIIECTBEHHBIN MPU3HAK KIacCHU(PUKAIIUU, OCHOBAHUS JIJIsl 0000IIEHUS U CpaBHEHUS, KPUTEPUU
MPOBOJMMOI0 aHAJIN34;
BOCIIPUHUMATh, (HOPMYIHpOBaTh U MPEOOPa3OBHIBATH CYKICHUS: YTBEPIUTENbHBIE U
OTpUIIaTeNbHbIE, eMHIUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIC,
BBISIBIIATH MaTE€MaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W TPOTHUBOpeurs B (akTax,
JAHHBIX, HAOJMIOJEHUSAX W  YTBEPXKIACHUSAX, TMpeaIaratb KPUTEPUH 1T BBISIBICHUSA
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;



JieNaTh BBIBOJABI C HCIOJB30BAHMEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX M WHAYKTHBHBIX
YMO3aKJIIOUYEeHUH, YMO3aKIIOUECHHI M0 aHAJIOTHH;
MPOBOJIUTH CAMOCTOSITENIBHO JOKA3aTeIbCTBA MAaTEMAaTUYECKUX YTBEPKICHUU (TIpsIMbIE U OT
MPOTUBHOTO), BBICTPAUBATh APryMEHTALIMIO, MPUBOIUTH MPUMEPHl U  KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYXKIACHHS U BHIBOJIBI;
BEIOMpaTh CMOCOO permieHus y4eOHOH 3amadyn (CpaBHHBATh HECKOJIBKO BAapHAHTOB PEIICHUS,
BEIOMpaTh HAHOOJIeE TOIXO SN C YIETOM CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA:
UCIIOJIb30BaTh BOIPOCHI KaK HCCIIEIOBATCILCKHI WHCTPYMEHT TO3HaHHS, (OPMYIUPOBATH
BONIPOCHI, (PUKCUPYIONINE MPOTUBOPEUYUE, MPOOJIEMy, yCTaHABIMBATH HCKOMOE W JIaHHOE,
dbopMuUpOBATH THIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIUIO, MHEHHE;
MPOBOJIUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBINA SKCIIEPUMEHT, UCCIICIOBAHUE 110 YCTAHOBJICHUIO
0COOEHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SBICHHS, MPOIECCa, BBIABICHHIO 3aBHCUMOCTEH
MeXy 00bEeKTaMH, SIBICHUSIMU, POLIECCAMU;
CaMOCTOSTENILHO (hOpMyIHpoBaTh OOOOIIEHUS W BBIBOABI IO pe3yabTaTaM MPOBEASHHOTO
HaOJII0/IeHUs, MCCIIEIOBAHUS, OLICHUBATh IOCTOBEPHOCTD MOJIYYEHHBIX PE3yJIbTaTOB, BBIBOJOB U
000011IeHMI;
MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHUE MPOIECCA, a TAKXKE BBIIIBUTATh MPEANOI0KEHUS O €ro
Pa3BUTUU B HOBBIX YCIIOBHUSX.

Padora ¢ undpopmanmeii:
BBISBJIATH JeUIUTHI MHQOpPMAIMK, JAaHHBIX, HEOOXOIMMBIX IUIs OTBETa HAa BONPOC U AJA
pelleHus 3a1a4H;
BHIOMpAaTh ~ MHPOPMALMIO W3  HCTOYHHUKOB  PA3JIMYHBIX  THUIOB,  aHAJIW3UPOBATH,
CUCTEeMATH3UPOBAaTh ¥ HMHTEPIPETUPOBATh WHPOPMAIUIO PA3NMYHBIX BUAOB U  (OpM
MPEJICTaBICHHUS,
CTPYKTYypUpPOBaTh WH(MOPMAIIHIO, TPEICTABIATh €€ B pasIuYHbIX (POpMax, HIUTFOCTPUPOBATH
rpaduvecKu;
OILICHUBATh HAJEKHOCTh MH(POPMALIMH 110 CAMOCTOATEIHHO C(HOPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHnKaTHBHBIE yHUBEpPCAJIbHbIC Y4eOHbIE /1eliCTBUSA

Oo0menne:
BOCTIPUHUMATH U (OPMYITUPOBATH CYKACHHS B COOTBETCTBUHU C YCIOBHUSIMH H LIETISIMU OOIICHUS,
SCHO, TOYHO, TPAaMOTHO BbIpaXaThb CBOIO TOYKY 3PEHUS B YCTHBIX M NHCHbMEHHBIX TEKCTaX,
JIaBaTh MOSICHEHUSI TI0 XOJIy pElIeHUs 3a/1aui, KOMMEHTUPOBATh MOJYICHHBIA PE3yibTaT;
B XoAe OOCyXIeHHUs 3aJaBaTh BONPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBbI, MPOOIEMBI,
periaeMoi 3ajau, BBICKA3bIBATh WJIEW, HAIICJICHHBIE HA TIOWCK PEIIEHUs], COTIOCTABIIATh CBOU
CYXKICHHS C CY)KJICHUSMHU JPYTUX yYaCTHHKOB JMAJora, OOHApyKUBATh pa3indue U CXOACTBO
MO3UIINIA, B KOPPEKTHOHN (hopMe GOpMYITHPOBATH PA3HOTJIACHS, CBOM BO3PAKECHHUS;
NPEACTABIATh PE3yJabTaThl pEUICHUs 3aJayd, OSKCIEPUMEHTa, MWCCIEAOBaHUsA, IPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (QopMaT BBICTYIUIGHHS C Y4€TOM 3a/ad MpEe3eHTAlud |
0COOEHHOCTEHN ayAUTOPHH.

PerynsiTuBHbIe yHUBepCAJIbHbIC Y4eOHbIE 1eiiCTBUSA

Camoopranusauus:
COCTaBISITh IUIAH, aJITOPUTM pEIISHUS 3a/Ja4yd, BBIOMpATh CIOCOO pelleHus ¢ Y4ETOM
UMEIOIINXCSA PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH
BapHaHThI pELIeHUH ¢ y4€TOM HOBOM MH(OpMALIUH.

CaMOKOHTPOJIb, SMOIIHOHAIbHBIH HHTEJJIEKT:
BJIQJICTh HABBIKAMHU TO3HABATEIBHON pedIeKCHH KaK OCO3HAHHS COBEPIIACMBIX JICUCTBUN U
MBICTUTENIBHBIX ~ TPOIECCOB, HX pEe3yJNbTaToB, BIAJEeTh CHOCOOAMH  CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIpoliecca U pe3yibTaTa peleHrs MaTeMaTUueCKOM 3a1a4u;
NpEeABUACTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IIpH PEIICHUH 3a/add, BHOCHUTH
KOPPEKTHUBHI B JICSITEIIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, IAHHBIX, HAWIEHHBIX OIMIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;



OILICHUBATh COOTBETCTBHE PE3yJIbTaTa LEIH U YCIOBUIM, OOBSICHITh IPUUMHBI JOCTUKEHUS WIN
HEJOCTH)KCHUSI  PE3yJbTaTOB  JEATEIbHOCTH, HAXOOUTh  OMIMOKY, JaBaTb  OLIEHKY
nproOpPETEHHOMY OTIBITY.

CoBMecTHas /1eSITe€JIbHOCTh:
MOHMMATh W WCHOJb30BaTh MPEHMYIIECTBA KOMAHJAHOW W HMHIWBUIYaTbHOW pabOTHI TpH
pelmieHnH Y4eOHBIX 3a/ay, NPUHUMATh IIeJlb COBMECTHOW JESTEIbHOCTH, IIJIAHUPOBAThH
OpraHM3aII0 COBMECTHOI paboThl, paclpeaensTh BUAbl padOT, JOrOBAPUBATHCS, O0OCYXIATh
MPOILIECC U PE3YNIbTAT padOThI, 00001IaTh MHEHHS HECKOJIBKUX JIIOJICH;
y4acTBOBaTh B TPYNIOBBIX (opMax padoTel (0OCyxkaeHHs, OOMEH MHEHUH, «MO3TOBBIC
HITYPMbI» W HMHbBIE), BBIIOJIHATH CBOIO 4acTh pabOThl M KOOPAMHUPOBATH CBOM JCHCTBUS C
JPYTUMH YJI€HAMHU KOMAaHbBI, OLIEHWBATh KadeCTBO CBOETO BKJIaga B OOIIMH MPOAYKT IO
KpUTepUsaM, chOpMyIUPOBAHHBIM YHYACTHUKAMH B3aUMOJICHCTBUSI.

MNPEJIMETHBIE PE3YJIBTATHBI

K xoniy 10 kiaacca o0ydaromuiicst HAyIuTCs:
CBOOOJTHO ONEpPUPOBATh OCHOBHBIMU MOHATHUSIMH CTEPEOMETPHM TPH pEIICHUH 33434 H
IPOBEICHUN MaTEMATUYECKUX PACCYKICHUA;
MPUMEHSTh aKCHOMBI CTEPEOMETPUU U CIICACTBHS U3 HUX MPH PEIICHUN T€OMETPUUYECKUX 33/1aY;
KJIacCU(UIIMPOBATh B3aMMHOE PACIOJIOKEHHE TMPSMBIX B MPOCTPAHCTBE, IIJIOCKOCTEH B
MPOCTPAHCTBE, MPSAMBIX U IUIOCKOCTEH B MPOCTPAHCTBE;
CBOOOIHO ONEPHUPOBATH OHIATUSMH, CBSI3aHHBIMH C YIJIAMH B IMPOCTPAHCTBE: MEXKY TIPSIMBIMU
B IIPOCTPAHCTBE, MEXTY MPSMOI1 U MIIOCKOCTHIO;
CBOOOHO ONEPUPOBATH OHATUSMH, CBI3aHHBIMH C MHOTOTPAaHHUKAMU;
CBOOOJTHO ~ pacro3HaBaTh OCHOBHBIE BHJIbl ~MHOTOTPAaHHUKOB (MpU3Ma, MHpaMuja,
IPSIMOYTOJIbHBIN Mapaienenumnen, Kyo);
KJIacCU(UIIMPOBATH MHOTOTPAHHUKH, BEIOUpAsi OCHOBAHUS 7Sl KIIaCCU(PUKAIUY;
CBOOOJHO ONEPUPOBATH MOHATUSMH, CBSI3aHHBIMH C CEYEHHEM MHOTOTPAHHHUKOB INIOCKOCTHIO;
BBIMOJHATh MapajljielIbHOEe, LEHTPaJbHOE W OPTOrOHAJIbHOE MPOEKTHpOBaHHE GUTYP Ha
IJIOCKOCTb, BBITIOJIHATH N300pakeHus puryp Ha MmiocKoCTH;
CTPOUTH CEUEHUS] MHOTOTPAHHUKOB Pa3IMYHBIMH METOJ/IaMH, BBIIONHSITH (BEIHOCHBIC) TUIOCKHE
YEepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJI CBEPXY, COOKY, CHHU3Y;
BBIYMCIIATH TIONIAM TIOBEPXHOCTEH MHOTOTPAHHHUKOB (TIpHU3Ma, MHpPaMHUa), TEOMETPHUICCKIX
TeJ C MpUMEHEHUEM (HOpMYT;
CBOOOJHO OMEpPHPOBATh MOHATHSAMH: CUMMETPHS B MPOCTPAHCTBE, IIEHTP, OChb U IUIOCKOCTh
CUMMETPUH, IICHTP, OCh U MIIOCKOCTh CUMMETPUU (DUTYPHI;
CBOOOJHO ONEPUPOBATH IOHSATHUSIMH, COOTBETCTBYIOIIUMH BEKTOpaM M KOOpJWHATAM B
IPOCTPAHCTBE;
BBITIOJHATH IEHCTBUS HaJl BEKTOPAMH,
pemiate 3aJaud  Ha  JOKAa3aTeNbCTBO MAaTEMAaTUYECKUX OTHOUICHMM U  HaXOXXICHHE
TEOMETPUUECKUX BEIWYMH, MPUMEHSS W3BECTHBIE METOJIbI MPH PEIICHUH MaTeMaTUYeCKUX
3aJ1a4 TIOBBIIIEHHOTO ¥ BEICOKOTO YPOBHSI CJIOKHOCTH;
MPUMEHSTh MPOCTEUIIINE MPOTPAMMHBIE CPEJCTBA U IIEKTPOHHO-KOMMYHUKAITHOHHBIE CHCTEMBI
NIPY PEIICHUN CTEPEOMETPHUYECKUX 3a/1ad;
U3BIIEKAaTh, TPe0oOpa30BBIBATH W HMHTEPIPETUPOBATH HWHPOPMAIUIO O MPOCTPAHCTBEHHBIX
reoMeTpHUeCKUux PUrypax, mpeACcTaBICHHYIO Ha YepTekKaxX U PUCYHKAX;
NPUMEHSITh TIOJydeHHBIC 3HAHWUS Ha TPAKTHKE: CPAaBHUBATh M aHAIM3WPOBATH peajbHBIC
CUTyaIli{, TPUMCHSITh H3YUCHHBIC TMOHSATHS B TPOIECCe TOWCKA PENICHHS MaTeMaTHYSCKU
c(hOpMyIUPOBAaHHON MPOOJIEMBI, MOJEIUPOBATh pEANbHbIE CUTYAIllMd Ha SI3bIKE TE€OMETPHH,
UCCIIEIOBATh MOCTPOSHHBIE MOJIENIM C WCIIOJIh30BAHUEM T'€OMETPHUYECKUX MOHATUH U TEOopeM,
anmapara anreOppl, pemarb MpaKTHYeCKHEe 3a/Jayd, CBS3aHHBIE C  HaXOXKICHHEM
TCOMETPHUYSCKUX BEIIMYUH;



UMETh NPEJCTaBICHUS 00 OCHOBHBIX 3Tamax pa3BUTHUS TEOMETPUHM KaK COCTaBHOM 4YacTu
dbyHIaMeHTa pa3BUTHUS TEXHOJIOTHIA.

K xonmy 11 ky1acca o0yyaromuicss HAyYUuTCS:
CBOOOZHO OIEPUPOBATH MOHATUSMH, CBSI3aHHBIMU C [WJIMHAPUYECKOW, KOHMYECKOH H
cheprueckoil MOBEPXHOCTSIMU, OOBSICHITH CIIOCOOBI OTyUEHUST;
OTIepPHPOBATH MOHATHIMH, CBSI3aHHBIMH C TEJIaMHU BpAIICHUS: [UIHMHIPOM, KOHYCOM, chepoit u
1apoM;
pacmo3HaBaTh Teja BpamieHus (IWIMHIP, KOHyC, cepa u map) U OOBACHATH CHOCOOBI
MOJTyYEHUS TeJl BpallleHus;
KJIaccu(UIMpPOBaTh B3aUMHOE PACIOJI0KEHHUE CPephl U TIIOCKOCTH;
BBIUMCIISTh BEIIMYMHBI DJIEMEHTOB MHOTOTPAaHHUKOB M TEN BpAlICHHS, 00BEMBI U TUIOMIAIN
MOBEPXHOCTE MHOTOTPAaHHUKOB M TeJl BpallleHHs, I€OMETPUUYECKUX Tell C MPUMEHEHHEM
dopmyu;
CBOOOJHO OMNEpUPOBATH MOHATHSIMH, CBSI3aHHBIMU C KOMOHMHAIIMSIMH TeNl BpallleHus u
MHOTOTPaHHUKOB: MHOTOI'PAaHHUK, BIIMCAHHBIM B cepy U OmMCaHHBIN OKOJO cdepsl, chepa,
BIIMCAHHAs! B MHOTOTPAHHUK WJIU TEJIO BPAIICHHUS,
BBIUMCIISTH COOTHOIICHUS MEXY TUIOIIAIIMU TTIOBEPXHOCTEN 1 00bEMaMu OJOOHBIX TET,
n300paxarh u3ydaemble (DUTYpHI, BBIMOIHATH (BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB
MPOCTHIX O0BEMHBIX PUTYpP: BUI CBEPXY, COOKY, CHU3Y, CTPOUTH CEYCHHS TEJ BPAILCHUS;
U3BJICKaTh, HMHTEPIPETUPOBATh W MPEOOpa3OBBIBaTh HH(MOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUYECKUX (PUrypax, mpencTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX;
CBOOOJHO OMEPUPOBATH OHATHEM BEKTOP B IPOCTPAHCTBE;
BBITIOJHATH ONEPAlMK HAJl BEKTOPaMH;
3aJ1aBaTh INIOCKOCTh YPaBHEHHUEM B JICKapPTOBOIl cUcTeMe KOOPAMHAT;
pemaTh reOMETPUYECKUE 3a/laud Ha BBIYUCICHHE YIJIOB MEXKIY MPSIMBIMH U TUIOCKOCTSIMH,
BBIYUCIICHHE DPACCTOSHUN OT TOYKM JIO IUIOCKOCTH, B IIEJIOM, Ha NPUMEHEHHE BEKTOPHO-
KOOPJMHATHOTO METO/Ia PU PEUICHUH;
CBOOOJTHO OIEPUPOBATh MOHATUSMH, CBSI3aHHBIMH C JBH)KEHHEM B TPOCTPAHCTBE, 3HAThH
CBOMCTRBA JIBUKCHUM;
BBITIOJHATh M300pa)KCHHUs MHOTOTPAHHUKOB W TEeJN BpAIllEeHUs MPHU MapajieIbHOM MEpeHoce,
HEHTPaIbHOW CUMMETPUH, 3€pPKATbHOM CHUMMETPUHU, TPU TOBOPOTE BOKPYT MPSIMOM,
npeoOpa3oBaHusl OI00MS;
CTPOUTH CEYEHHUsS MHOTOTPAHHUKOB W TeN BpAIICHHs: CEUEHHUs LUIUHApa (MapasieNnbHO U
NEepIEHIUKYIIIPHO OCH), CEYEeHHUsl KOHyca (TMapajulesbHbleé OCHOBAHUIO U MPOXOASIIME yepes
BEpILMHY), CEYECHHUS 11apa;
UCMOJIb30BaTh METO/Abl TOCTPOCHUS CEUEHWI: MEeToJX CJeJOB, METOJ BHYTPEHHEro
POEKTHUPOBAHUS, METO]] TIEPEHOCA CeKYILEeH MII0CKOCTH;
JIOKa3bIBaTh T€OMETPUIECKHE YTBEPIKIACHUS;
NPUMEHSTh  TreoMeTpudeckue  (akThl IS pEeHIeHHs  CTepEeOMETPUYECKHX  3ajad,
MPEIOJIararoIIuX HECKOJIBKO IIaroB PEIIeHHs, €ClIM yCIOBHs MPUMEHEHHS 3aJaHbl B SIBHOW U
HEesIBHOH (opMme;
pemiath 3aJadyd  Ha  JOKAa3aTeNbCTBO MAaTeMaTHYECKHMX OTHOIIEHHH U  HaxOXIACHHE
TEOMETPHUYECKUX BEIUYUH;
MPUMEHSTh TPOTPAMMHBIC CPEJICTBA M DJICKTPOHHO-KOMMYHHKAITMOHHBIC CHCTEMBI TIPH
PELICHUH CTEPEOMETPUICCKUX 3a/1ad;
NPUMEHSTh MOJIyUeHHBIE 3HAHHUS Ha TPAKTHKE: CPaBHUBATh, AHAIU3UPOBATh U OIICHUBATH
pealibHbIe CUTYaIluH, IPUMEHITh U3YYCHHBIC TTOHSITHSI, TEOPEMBI, CBOICTBA B TPOIECCE TTOUCKA
pemeHnst MaTeMaTHIeCKH C(HOPMYTHPOBAHHON MPOOIEMbI, MOAETHPOBATh PEANBHBIC CHUTYaIllu!
Ha SI3bIKE T€OMETPHUH, HCCIIeI0BATh MIOCTPOCHHBIE MOJIEH C UCIOIb30BAHUEM T'€OMETPHUECKUX
NOHATHI W TeopeMm, ammapara anreOpbl, pemarh NPaKTUYeCKHe 3aJadyd, CBS3aHHBIE C
HAXO0X/ICHUEM T€OMETPUIECKUX BEITUUHH;



— UMEeTh TNpeACTaBieHHus 00 OCHOBHBIX JTamax pa3BUTUS T€OMETPUM KaK COCTAaBHOM YacTu
dbyHIaMeHTa pa3BUTHUS TEXHOJIOTHIA.



TEMATHYECKOE INTAHUPOBAHHME

10 KJIACC
KoanyecTBo 4acoB
Ne DJIeKTpOHHbIe (LM (ppoBbIE)
HaumeHoBaHue pa3aesioB M TeM MPOrPaMMBbl Kourtpoabubie I[IpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
bubnunoreka LIOK
1 BeencHue B cTepeoMeTpHIo 23 1 https://lesson.edu.ru/02.3/10
2 B3anMHOe pacnoiokeHHe MPSMBIX B IPOCTPAHCTBE 6 1 Bubmiorexa HOK
https://lesson.edu.ru/02.3/10
3 [TapasurenbHOCTD IPSAMBIX U IDIOCKOCTENA B IIPOCTPAHCTBE 8 Bubmiorexa HOK
p p pocip https://lesson.edu.ru/02.3/10
4 [TeprieHIUKYIAPHOCTH MPAMBIX U IUIOCKOCTEN B IIPOCTPAHCTBE 25 Bubmorexa HOK
PHCHARKYIAD p pocip https://lesson.edu.ru/02.3/10
bubnunoreka LIOK
2 YIJIbI | PACCTOAHMUS 16 1 https://lesson.edu.ru/02.3/10
bubmmoteka IIOK
6 Muororpannmky ! 1 https://lesson.edu.ru/02.3/10
bu6mmoteka IIOK
/ BekTopsI B mpocTpancTBe 12 https://lesson.edu.ru/02.3/10
. bubmuoreka [IOK
8 [ToBTOpEeHue, 06001IeHNE U cUCTeMaTU3allus 3HAaHUN 5 2 hitps://lesson.edu.ru/02.3/10
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0
11 KJIACC
KoauuecTBO 4acoB
Ne DJIeKTpOHHbIe (LM (POBbIE)
HaumeHnoBaHue pa3aesioB U TeM MPOrPaMMBbl Kontpoubnubie IIpakTunueckue
n/n Bcero o0pa3oBaTejibHbIE PeCypChl
padoThbl padoThI
bubmuorexa [JOK
1 AHaIHTHYECKas FEOMETPHS 15 1 https://lesson.edu.ru/02.3/11
. bubnmoreka [JOK
2 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AITUS 3HAHHUI 15 1 hitps://lesson.edu.ru/02.3/11
N bubmuorexa [JOK
3 O6ném MHOTOrpaHHHKA 17 1 https://lesson.edu.ru/02.3/11
4 Tena Bpamenus 24 1 bubmorexa HOK

https://lesson.edu.ru/02.3/11
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[Tnomaay moBepXHOCTH U 0OBEMBI KPYTIIBIX T
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[ToBTOpeHUE, 06001IEHNE ¥ CUCTEMAaTH3aIUs 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

17
102

bu6mmoreka [IOK
https://lesson.edu.ru/02.3/11
bu6mmoreka [IOK
https://lesson.edu.ru/02.3/11
bu6mmoreka [IOK
https://lesson.edu.ru/02.3/11
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIbBHOI'O ITPOLIECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI JIUI1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIbHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
— bubmuoreka IHOK https://lesson.edu.ru/02.3/10

— bubmuoreka IHOK https://lesson.edu.ru/02.3/11
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