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MHNOACHUTEJBHASA 3AIINCKA

['eometpusi siBgeTcss OAHUM M3 0a30BBIX KYpCOB Ha YPOBHE CPEIIHETrO
obmiero oOpa3oBaHHs, TaK Kak OOECIeuMBaeT BO3MOXHOCTh H3yYCHUS
JUCUUIUIMH ~ €CTECTBEHHO-HAYYHOM  HANpaBJIEHHOCTH W MPEIMETOB
I'YMaHUTApHOTO 1UKIA. [TocKoNbKY JIoruueckoe MbllIUIeHHE, (POPMUPYEMOE TIPU
U3YYCHUH  OOYyYalollMMUCS  TOHSATUHUHBIX  OCHOB  TE€OMETpUH,  IpH
JI0Ka3aTeNIbCTBE TEOPEM M MOCTPOCHUH LIETIOYKH JIOTUYECKUX YTBEPXKICHUN MPU
pelIeHUH TEOMETPUUECKUX 3a/1a4, YMEHHUE BBIJIBUTATh U OMPOBEPTaTh TUIIOTE3bI
HEIOCPEJICTBEHHO HMCHOJB3YIOTCS MPU PEUIEHUH 337a4 €CTECTBEHHO-HAYYHOTO
IIUKJIA, B YACTHOCTU (DU3UYECKUX 3a]a4.

lenr ocBoeHust mnporpammbl yueOHOTo Kypca «l'eomerpusi» Ha
yriyOJI€HHOM  ypOBHE —  pa3BUTUE HMHIUBHUIAYaJbHBIX  CIOCOOHOCTEH
oOy4Jaronuxcsit Ipyu M3YYEHUU TE€OMETPHUM, KaK COCTABJISIOLIEH MPEIMETHOM
obnactu «Matematuka U HUH(POPMATHKA» uepe3 00eCleYeHHE BO3MOXKHOCTH
IPUOOPETEHHUST U UCIOJIb30BaHUsI OoJjiee TIIyOOKHMX T€OMETPUUYECKUX 3HAHUU U
JNEUCTBUN, CHEU(PUYHBIX TEOMETPUM, M HEOOXOAUMBIX JJIsi YCIEUIHOTO
npodeCCUOHAIBHOTO ~ 00pa3oBaHUs,  CBSI3aHHOTO C  HCHOJIb30BAaHUEM
MaTeMaTHKH.

[IpuopureTHbIMU 3aa4aMu Kypca T€OMETPUHM Ha YIUIYyOJIEHHOM YPOBHE,
PACHIMPSIONIMMH U YCUITUBAIOIIUMH Kypc 0a30BOTO YPOBHS, SBIISIOTCS:

paclIMpeHre MpeACTaBICHHUS] O TEOMETPUM KaK YaCTU MUPOBOM KYJIbTYPbI
1 (hOpMHUPOBAHHUE OCO3HAHUS B3aUMOCBS3H T€OMETPHUH C OKPYKAIOIINM MUPOM;

(opMHpoOBaHUE MPEACTABICHUS O MPOCTPAHCTBEHHBIX (UTypax Kak o
BAKHEUIINX MaTeMaTUYECKUX MOJEINSIX, MO3BOJIAIONIMX OMUCHIBATH U U3Y4aTh
pa3Hble SIBICHUSI OKPY’KAIOUIEr0 MHUpa, 3HAHWE NOHSATUHWHOIO ammnapara Io
pazneny «CrepeomeTpus» yueOHOTO Kypca reoMeTpHH;

dbopMupoBaHUe€  YMEHHUS ~ BJIaJA€Th  OCHOBHBIMM  TOHSATUSIMH O
IPOCTPAHCTBEHHBIX (PUTYpax U UX OCHOBHBIMHU CBOMCTBaMH, 3HAHHUE TEOPEM,
dbopMyn U yMEHHE UX TPUMEHSTh, YMEHUS JOKa3bIBaTh TEOPEMbI U HAXOJUTh
HECTaHJapPTHBIE CIIOCOOBI PEIICHUS 33]1aY;

dbopMHpOBaHME YMEHHUS pACIO3HABaTh Ha YEPTEeXKaX, MOJEIIX U B
pealbHOM MHUPE MHOTOIPAHHMKM M Tela BpallleHHs, KOHCTPYHUPOBATh
r€OMETPUUYECKHUE MOJCIIH;

dbopmupoBaHue MOHUMAHHUS BO3MO>XHOCTH AKCHOMaTHUYECKOTO
NOCTPOEHUSI MaTeMaTUYEeCKUX Teopuil, (OPMHUPOBAHHE TOHUMAHUS POJIH
AKCHMOMATHKH MPU MPOBEJACHUH PACCYKICHUN;

(dbopMHpOBaHKE YMEHHMS BJIAJIETh METOIAMH JJOKA3aTEIbCTB U AJITOPUTMOB
pelIeHUs], YMEHUS UX MPUMEHSTh, POBOJIUTH JOKA3aTEIbHBIE PACCYKIACHUS B



XOJIe PpEIICHHS CTEPEOMETPUYECKUX 3ajJad W 33Ja4 C M[PAKTUYECKUM
colepkaHueM,  (QopMHUpOBaHHUE  TPEACTABICHUS O  HEOOXOJUMOCTH
JI0KA3aTeNbCTB MPU OOOCHOBAHMM MAaTeMaTHYECKUX YTBEPXKACHUM U POJU
aKCMOMATHKH B MIPOBEJICHUU JEAYKTUBHBIX PACCYXKICHUMH;

pa3BUTHE U COBEPIICHCTBOBAHHE WHTEIJICKTYAIbHBIX M TBOPYECKHUX

CIOCOOHOCTEM oOyJaronmxcs, MO3HABaTEIbHON aKTHUBHOCTH,
UCCJIeI0BATENLCKUX YMEHUH, KPUTUUHOCTH MBIIUICHUS, HHTEpeca K U3yUYEHUIO
r€OMETPUU;

dbopmupoBaHue (GyHKIMOHATIBHOM I'PaMOTHOCTH, peleBaHTHOM

TCOMETPUU: YMEHHsI PACloO3HABaTh NPOSBICHUS TEOMETPUUYCCKUX TOHSATHUH,
00BEKTOB W 3aKOHOMEPHOCTECH B PEATbHBIX >XU3HCHHBIX CHUTYAIUSAX W TIPH
U3YYCHUH JIpYyTruX Y4eOHBIX TMPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, MOJEIUPOBAaHUSI pEATbHBIX CUTyallud, HCCIEAOBAHUS
MOCTPOCHHBIX MOJIEJICH, MHTEPIIPETAIIMU MOTyUYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COJIEPKATCIIBHBIMU JTUHUSAMH Y4eOHOTO Kypca «I eoMeTpus»
B 10-11 knaccax sasmsrorcs: «lIpsmple W IIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukn», «Tema BpameHus», «Bektopel W KOOpAWMHATHI B
POCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

CdopmymupoBannoe Bo PI'OC COO TpeboBaHHE «yMETh ONEPUPOBATH
MOHATUSMIY», PEIICBAHTHBIMU TEOMETPUH HA YTITyOJEHHOM YpOBHE OOYYCHHS B
10-11 xmaccax, OTHOCHUTCSI KO BCEM COJIepKaTEIbHBIM JTUHUSIM y4eOHOTO Kypca,
a ¢GopMHpOBaHWE JIOTHYECKUX YMEHUU pacrlpenenseTcss He TOJIbKO TI0
colepKaTeNbHBIM JIMHUAM, HO HW T0 Trojam oOydenusi. ComepkaHue
oOpa3oBaHMs, COOTBETCTBYIOIIEE MPEIAMETHBIM pe3yJbTaTaM OCBOCHUS
®denepanbHOl pabouell MpOrpaMMbl, paclpeeéHHbIM 0 ToJaM OO0ydYeHWS,
CTPYKTYpHUPOBAaHO  TakMM  00pa3oM, 4YTOOBI KO BCEM  OCHOBHBIM,
NPUHIIMITHAIBHBIM BOTIPOCaM OOyYaroIIMecs: 00paiaiuch HEOAHOKPATHO. ITO
MO3BOJISIET OPTraHW30BaTh OBJIAJICHUE TCOMETPUUYCCKUMH TIOHATHAMHU U
HABBIKAMHU TOCIIEJIOBATEIbHO M TOCTYMATeIbHO, C COOJOJICHUEM MPHUHIIUIIA
MPEEeMCTBEHHOCTH, a HOBBIE 3HAaHWA BKJIIOYAaTh B OOy CHCTEMY
T€OMETPUYECKUX TMPEACTABICHUN OOYYArOIINXCS, pacuiupsisi U yriayonsas eg,
o0pa3zyst MpoYHbIe MHO)KECTBEHHBIE CBS3H.

[lepexon k U3y4SHHUIO TEOMETPUH Ha YTITyOIEHHOM YPOBHE MO3BOJISIET:

co3marth ycioBus sl auddepeHnmanud  oOydeHUs, TOCTPOCHUS
WHIUBUIYATBHBIX 00Pa30BaTEIbHBIX MPOrPaMM, OOECHEUUTh YIiyOIEéHHOE
M3y4eHUE TEOMETPUH KaK COCTaBIIAIONICH yueOHOro npeameTa «MareMaTukay;

MOATOTOBUTH OOYYAIOIMUXCSA K TMPOJOJDKCHUIO M3YUYCHUS] MATEMATHKHU C
y4€ToM BbIOOpa Oynayiieit mpodeccuu, odecreurBas IPEeeMCTBEHHOCTh MEXTY
o01muM 1 npodeccuoHaaIbHbEIM 00pa30BaHUEM.



Ha wmsyuenue ydeOHOTO Kypca «l'eomeTpusi» Ha YIIIyOJIEHHOM YpPOBHE
otBoautcs 204 ygaca: B 10 kmacce — 102 gaca (3 gyaca B Heaeno), B 11 kimacce —
102 gaca (3 yaca B He/ICIIO).

COJEPXAHME OBYUYEHUA
10 KJTACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATUSA CTepeoMeTpuu. Touka, mpsAMas, IUIOCKOCTb,
npocTpaHcTBO. [loHsATHE 00 aKCMOMAaTHYECKOM IOCTPOECHUU CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anmHOe pacnonokeHue NpsMBIX B IPOCTPAHCTBE: NEPECEKAIOIINECS,
napaJjiesibHbIE M CKpelUBamoImuecs npsmMble. [Ipu3Haku CKpemmBaronuXxcs
npsmelx. [lapamnenbHOCTP  TOPSIMBIX M IJIOCKOCTEM B IIPOCTPAHCTBE:
napaJylesibHbIe NpPsSMBIE B IPOCTPAHCTBE, NAPALIENBHOCTh TPEX MPSAMBIX,
MapajuIeIbHOCTh MNPSAMOW M IUIOCKOCTU. [lapaimenpHoe W LEHTpaJgbHOE
MIPOEKTUPOBaHKE, M300paxkeHrne ¢Guryp. OCHOBHBIE CBOWCTBAa MapajuieIbHOIO
npoektupoBaHus. M3o0paxkeHue guryp B mapajuiebHOM MPOEKUUHU. YTIIBI C
COHAINPABICHHBIMUA CTOPOHAMH, YIOJl MEXAY IHpPSMBIMH B IHPOCTPAHCTBE.
[lapajulenbHOCTH  INIOCKOCTEM:  MApajuleNIbHBIE  IUIOCKOCTH,  CBOMCTBA
napajieldbHbIX IIocKocTel. [lpocreliline NpocTpaHCTBEHHbIE (QUIYpPHI Ha
IJIOCKOCTH: TETPa’Ap, NapaJIJICJIECIUIIE, TOCTPOCHUE CCUCHHM.

[lepneHAMKYJISIPHOCTD IPSAMOM M TUIOCKOCTU: MEPIEHAUKYIISIPHBIE IPSIMBIE
B IPOCTPAHCTBE, MpPsAMbIE MapajuIesIbHbIE U MEPIEHANKYISIPHBIE K IUIOCKOCTH,
MPU3HAK NEPNEHAUKYISIPHOCTA MNPSIMOM M IUIOCKOCTH, TE€OpeMa O MPSIMOU
MIEPIICHIUKYJISIPHOU IIJIOCKOCTH. OproronaneHOE IIPOEKTUPOBAHUE.
[lepneHauKyIsip W HakKJIOHHBIE: pACCTOSSHUE OT TOYKM JO IUIOCKOCTH,
paccTosiHue OT MpPsIMOW JO IJIOCKOCTH, MPOEKIHS (UTYypbl Ha IIOCKOCTb.
[lepneHAUKYISIPHOCTD  TUIOCKOCTEH: NPHU3HAK MEPHEHAUKYISIPHOCTH  JIBYX
IJI0CKOCTEN. TeopemMa 0 TpEX NEPIEHAUKYIAPAX.

VYTIIbl B IPOCTPAHCTBE: YroJl MEXKIY MPSIMOUN U IUIOCKOCTHIO, IBYTPAHHbBIN
YIoJl, JIMHEHMHBIA YTOJ JBYTPAaHHOIO yrila. TpEXrpaHHBIA W MHOTOTPaHHBIE
yrabel. CBOMCTBA IUNIOCKUX YIJIOB MHOTOTpaHHOro yria. CBOWCTBA IUIOCKHUX U
JBYI'PAHHBIX YTJIOB TPEXTPAHHOIO yriia. TeopeMbl KOCUHYCOB U CHHYCOB JJIA
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Bubl MHOrOrpaHHUKOB, pa3BEpTKa MHOrorpanHuka. [lprusma: n-yronbHas
npusMa, OpsiMasi M HaAKJIOHHAs MNPU3MbI, OOKOBas M TMOJHAas MOBEPXHOCTh



npusmel. [lapannenenumen, npsMOYroabHbIN NapaJUICIEIUIIET U €0 CBOWCTBA.
Kparyaiime nyth Ha MOBEPXHOCTM MHOrorpaHHuka. Teopema Oiliepa.
IIpoctpanctBenHas teopema Iludaropa. Ilupamuna: n-yroiapHas nupamuia,
npaBWJIbHas U yceu€HHas mupamuabl. CBoiicTBa pédep M OOKOBBIX T'paHE
IpaBWJIbHOW nupamuzsl. [IpaBuibHbIE MHOTOIPaHHUKH: NIPABUIIbHAS IIPU3MaA U
IIpaBWJIbHAs NUPaMUa, NPABWIbHAS TPEYroJibHAs NMUPAMHUAA WU MPABWIbHBINA
TeTpasap, KyO. llpencraBieHne o NpaBWIIBHBIX MHOTOIPAHHUKAX: OKTadp,
JOJIEKadIp U UKOCadIp.

Bbruncnenue 371€MEHTOB MHOTOTPaHHHMKOB: pé&Opa, AMAaroHaia, YIJIbl.
[Inomans OOKOBOW MOBEPXHOCTH M IOJHOW IMOBEPXHOCTU MPSMON IPHU3MBI,
IJIOIIAh OCHOBAHMM, TeopemMa O OOKOBOW MOBEPXHOCTH MPSAMOW MPHU3MBI.
[Inomans OOKOBOM MOBEPXHOCTH M MOBEPXHOCTH IPABWIBHON NUPAMUJBL,
TeopeMa O IUIOLIAAN YCEUEHHON TMPaMU/IbI.

CummMmeTpuss B TNPOCTPAHCTBE. OJIEMEHTBI CUMMETPUU ITPABWIBHBIX
MHOTOTPaHHUKOB. CHMMETpUS B MPAaBWIBHOM MHOTOTPAHHHUKE: CHUMMETPHS
napajulesienunea, CUMMETPUs MTPABWIBHBIX NPU3M, CUMMETPHS NPaBUIBHOU
OUPAMUJIBIL.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

[loHATHA: BEKTOp B IPOCTPAHCTBE, HYJEBOU BEKTOp, JJIMHA HEHYJIEBOTO
BEKTOPa, BEKTOPBI KOJUIMHEAPHBIE, COHANPABJIEHHBIE W IPOTHUBOIOJIOKHO
HaIlPpAaBJICHHbIE BEKTOpPbl. PaBeHCTBO BeKTOpOB. JIeHWCTBHS € BEKTOpaMH:
CJIO’)KCHUE U BBIYUTAHUE BEKTOPOB, CyMMa HECKOJIBKUX BEKTOPOB, YMHOKECHUE
BeKTOpa Ha uuciio. CBOHCTBAa CIIOKEHHSI BEKTOPOB. CBOMCTBA YMHOKEHHSI
BeKTOpa Ha 4ucno. IloHarne  komrmutaHapHele  BeKTOpbl.  [Ipu3Hak
KOMIUTAHApHOCTH TpEX BeKTOpoB. lIpaBuno mapamnenenunena. Teopema o
Pa3JIOKEHUH BEKTOpa IO TPEM HEKOMILUIAHAPHBIM BeKTOopaM. IIpsmoyrosbHas
cucTteMa KoopAuHAaT B mpocTpaHcTBe. KoopanHatel BekTopa. CBsA3b MEXKIY
KOODAMHATaMH BEKTOpPAa M KOOPAWHATAMHU TOYEK. YTOJ MEXAY BEKTOPAMH.
CxkansipHOE IPOU3BENECHUE BEKTOPOB.

11 KUIIACC

TeJsia BpaleHus

[TonsTHs: UMAMHIpPUYECKAs IOBEPXHOCTh, KOHUYECKAs ITOBEPXHOCTD,
chepudeckas MOBEPXHOCTh, OOpasylolue TMOBEpXHOCTEeH. Tena BpalieHUS:
UJIUHAP, KOHYC, YCEUEHHBIN KOHYyC, cdepa, map. B3zauMHoe pacronoxeHue
cheppl M TUIOCKOCTH, KacaTelbHash MIOCKOCTh K cdepe. M3o0paxkeHue Tten
BpaleHus Ha MiIockocTu. Pa3BépTka nununapa u konyca. Cummerpus chepsl u
mapa.



O6béM. OcHoBHblEe cBoHcTBa 00BEMOB Ten. Teopema 00 00bEME
MPSMOYTOJIBHOTO Mapajuiefenunena 1 ciaeAcTBuss u3 He€. O0bEM mpsAMon U
HAKJIOHHOW MPU3MBI, IIWIMHIpPA, NOUpaMuIbl U KoHyca. OO0bEM Mmiapa u
1apOBOr'0 CErMEHTA.

KoMOuHanmu Ten BpalieHus W MHOTOTpaHHUKOB. [Ipu3ma, BmmcanHas B
UWJIUMHAP, ONMCaHHAas OKojo MwinHapa. llepeceduenne cdepsl m mapa c
iockocThio. Kacanue mapa u chepsl miockocTeio. [loHsiTHE MHOTOTpaHHUKA,
OMHCAHHOTO OKO0JIO cdephl, cdepbl, BOMCAHHOWM B MHOIOTPAHHUK WIH TEJO
BpAIlCHHUS.

[Tnomans MOBEpXHOCTH IIMIIMH/IPA, KOHYCA, TJIOMaab cPephl U e€ JacTeil.
[Tonobue B mpoctpancTtBe. OTHOLIEHHE OOBEMOB, TUIOIIAJCH MOBEPXHOCTEH
nooO0HbIX uryp. IIpeoOpa3zoBanue nonodus, romorerus. Pemenue 3anau Ha
IUIOCKOCTH € UCIIOJIB30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[locTpoeHne ceyeHUid MHOTOTPAaHHUKOB M TEJl BPALICHUSA: CEUYCHHS
UuauHApa (MapajulelbHO W NEPIEeHIUKYJISPHO OCH), CEUEHHsS KOHyca
(mapanyiesnbHbIE OCHOBAHHUIO M NPOXOJAIIME Yepe3 BEPIIMHY), CEUEHHUs Iuapa,
METOJIBl IOCTPOEHUS CEUEHUW: METOJ CJEN0B, METOJ BHYTPEHHETO
IPOEKTUPOBAHHUS, METOJ] IEPEHOCA CEKYIEH MIOCKOCTH.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bektoper B mpoctpancTBe. Omnepanuu Hajx BeKTOpamMu. BekTopHoe
YMHOEHHE BEKTOpOB. CBOMCTBAa BEKTOPHOrO yMHOXXEHMs. IIpsMoyrosbHas
cucTeMa KoopauHaT B mpocTpaHcTBe. KoopamHatel BekTopa. Pasnoxenue
BekTOopa 10 ©Oasucy. KoopauHaTHO-BEKTOPHBIA METOA TIPU  PEUICHUU
r€OMETPUYECKUX 3a]1aY.

J/{BMKEHUsI B IPOCTPAHCTBE

JIBmxeHus npoctpaHcTBa. OToOpaskeHus. [IBukKeHHsI U paBEHCTBO QUTYP.
OO6mue cBoicTBa JABWIKEHMA. BHabl NBWXKEHUN: TapauIelbHBIA TIEpPEHOC,
LEHTpaJIbHAsl CUMMETPHS, 3€pKajbHasi CUMMETpHUs, MOBOPOT BOKPYT MPSMOM.
[TpeobpazoBanus nonodus. [Ipsamas u chepa Ditnepa.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«EOMETPHS» (YIJTYBJIEHHBIN YPOBEHD) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

1) rpa:knanckoe BOCIIUTAHME:
cOPMUPOBAHHOCTh ~ TPAKIAHCKOM  MO3UIMM  OOydYaromierocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O YJIEHa POCCHICKOT0 OOIIeCTBa, MPEACTABICHUE O



MaTeMaTUYECKNX OCHOBaX (PYHKITMOHUPOBAHUS PA3IMYHBIX CTPYKTYD, SIBJICHUH,
MpOLEAYp TPaKIAaHCKOro oOIecTBa (BBIOOPHI, OMPOCHl U APYroe), YMEHHUE
B3aMMOJIEUCTBOBATh C COIMAJIbHBIMU HHCTUTYTAMH B COOTBETCTBHUM C UX
(GYHKUIUSIMY U Ha3HAUCHUEM;

2) naTpUOTUYECKOE BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPAXKIAHCKON MICHTUYHOCTH, YBAXKCHUS
K MPOIILJIOMY U HACTOSIIIEMY POCCUICKON MaTeMAaTUKH, IIEHHOCTHOE OTHOLIICHUE
K JIOCTHKEHHUSIM POCCHUMCKHX MAaTEMaTHKOB M POCCUMCKOM MaTeMaTHYEeCKO
IIKOJIbI, MCIOJB30BAHUE STUX JIOCTMXKEHHM B JIPYTUX HayKaX, TEXHOJOTHUSX,
chepax SKOHOMHUKH;

3) AyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:

OCO3HAaHUE JyXOBHBIX LIEHHOCTEU POCCHUICKOTO HapoJa,
c(hOpPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, HSTUYECKOTO TOBEACHHUS,
CBSI3aHHOTO C MPAaKTUYECKUM MPUMEHEHUEM  JIOCTUXKEHUM HAyKH W
NEATEIbHOCThIO YYEHOTO, OCO3HAHHWE JHMYHOIO BKJIaJa B IOCTPOEHUE
YCTONYUBOTO OYyAYIIETO;

4) 3cTeTHYECKOE BOCIIMTAHHE:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKIIOYAs 3CTETHUKY MaTeMaTUYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1ady, pELICHN, pacCy X IEHUN,
BOCTIPUMMYHMBOCTH K MATEMAaTUUECKUM aCTIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BOCIUTAHME:

c(hOPMHUPOBAHHOCTh YMEHHUS TPUMEHSATh MAaTeMAaTHYEeCKHE 3HAHUS B
UHTEepecax 370poBOoro M Oe3omacHOro oOpa3a JKU3HH, OTBETCTBEHHOE
OTHOLIEHUE K CBOEMY 3JI0pPOBbIO (30pOBOE MUTAHUE, COATTAHCUPOBAHHBIM
PEXUM 3aHATUNA U OTIbIXA, PETyJsipHas PU3NYECKasi aKTUBHOCTH), (pru3nyeckoe
COBEPUICHCTBOBAHUE npu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIBHOM
NEATEIIbHOCTBIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTh K TpPYyAYy, OCO3HAaHHE UEHHOCTH TPYIOJIOOMS, MHTEpPEC K
paznuuyHbIM  cdepaM  TpOo(ecCHOHATBHON  ACSITENbHOCTH, CBS3aHHBIM C
MaTeMaTUKOW U €€ MPUIIOKCHHSIMHU, YMEHUE COBEpIIaTh OCO3HAHHBIN BHIOOP
Oynymeld mpodeccun W peann30BbIBATH COOCTBEHHBIE >KW3HEHHBIC TLUIAHBI,
FOTOBHOCTh U  CHOCOOHOCTh K  MareMaTH4eckoMy oOOpa3oBaHUIO U
CaMOOOpa30BaHUIO HAa MPOTSIKEHUU BCEM KU3HU, TOTOBHOCTh K AKTHBHOMY
YYacTHUIO B PEIICHUU MPAKTHUYECKUX 33/1a4 MaTeMaTUYECKOW HAMPABICHHOCTH;

7) 3K0JIOrHYeCKOe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIbTYpbl, TMOHHUMAaHUE BIUSHUS
COLIMAIBHO-D)KOHOMHYECKUX  MPOLIECCOB HAa  COCTOSIHME MPUPOJHON WU
COLIMAJIBHOM Cpelbl, OCO3HAHHME TIJ00AIBHOIO XapakTepa 3KOJIOTHYECKUX



npo0JieM, OpUEHTAlIUS Ha MPUMEHEHUE MAaTeMaTUYeCKUX 3HAHUM ISl pELICHUS
3a/1a4 B 00JIACTU OKPY>KAIOIIEH Cpelibl, INIAHUPOBAHUE MOCTYIKOB U OLIEHKHU UX
BO3MOJKHBIX TTOCJIEACTBUM JIJIs1 OKPY>KAIOIIECH CPEeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKM ©  OOIICCTBEHHOW TMPAKTUKH, [OHUMAHHUE
MaTeMaTHYECKOW HAyKHh KakK cQepbl YeIOBEUECKON NeATeIIbHOCTH, ATAIllOB €&
Pa3BUTUS M 3HAYMMOCTH JJISl Pa3BUTHS ITUBWIM3AIMU, OBJIAJICHUE S3BIKOM
MaTeMaTUKH U MaTeMaTUYeCKOM KyJIbTYpOM Kak CpEJICTBOM IIO3HAHUS MHDAa,
TOTOBHOCTh OCYILIECTBJISITh MPOCKTHYIO M HCCIEAOBATEIbCKYIO JCSATEIbHOCTD
WHJIUBUAYAJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTebHbIE YHUBEPCAIbHbIE YUeOHbIE /1eilicCTBUS

ba3oBble 1ornyeckue AecTBUA:

BBISIBIIATHh U XapaKTEPHU30BaTh CYIIICCTBEHHBIC MPU3HAKA MATEMATHICCKUX
OOBEKTOB, TIOHATHH, OTHOIICHUH MEXKAY MOHATHSAMHU, (HOpMYyIUpPOBaATH
onpeeaeHus MOHSTHH, yCTaHABJIMBATh CYILIECTBEHHBIN pU3HAK
Kjaccu(uKanuy, OCHOBaHUA Ui OOOOIICHUS U CpaBHEHUSA, KPUTEPUH
MTPOBOJIMMOTO aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIUpPOBaTh M  TPEOOPa3OBBIBATH  CYXKIICHHUS:
YTBEPAUTEIIbHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U O0ITHE, YCIOBHBIC,

BBISIBIISITH ~ MaT€MAaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3H |
pPOTUBOpEYHs B PaKTax, JaHHBIX, HAOIIOMICHUSIX U YTBEPKIACHUSX, Tpe/jiaraTh
KPUTEPHUH JIUIS BBISBIICHHUS 3aKOHOMEPHOCTEH U IPOTUBOPEYUHIA,

JIenaTh BBIBOABI C WCIIOJIB30BAaHUEM 3aKOHOB JIOTUKH, JCTYKTHBHBIX H
WHIYKTUBHBIX YMO3aKIIFOUCHHUM, YMO3aKIIFOUCHUI 110 aHAJIOTHH;

IPOBOJUTH CaMOCTOSITEIIbHO JI0Ka3aTehCTBA MaTEeMaTUYECKUX
yTBEPXKJIEHUN (MpsSMbIE W OT MPOTHUBHOIO), BBICTPAMBATh aAPTYMEHTAIIHIO,
NPUBOJUTH TIPUMEPBI W KOHTPIPUMEPHI, OOOCHOBBIBaTH COOCTBEHHBIC
CYXKIIEHUS U BBIBOJIBI,

BBIOMPATh CMOCOO pereHus: yueOHOM 3ajaun (CpaBHUBATH HECKOJIBKO
BApUAHTOB peIICHUs, BBHIOMpaTh Hawbojee MOAXOAAIHK ¢  y4ETOM
CaMOCTOSITEIIEHO BBIJICJICHHBIX KPUTEPHEB).

Ba3oBble uccienoBaTeIbCKHe IeiiCTBUSI:

UCIIOJIB30BaTh BOMPOCHI KaK MCCIIEIOBATECILCKHA WHCTPYMEHT ITO3HAHMS,
dbopMynupoBaTh  BOMPOCHI, (UKCUPYIONIME MPOTHUBOpEUHe, Mpodiemy,



YCTaHaBIMBAaTh UCKOMOE M JaHHOE, (OPMUPOBATH TUIIOTE3Y, ApTYMEHTHUPOBATH
CBOIO MTO3ULIUI0, MHEHHUE;

IPOBOJIUTH CaMOCTOSITEJIHO CIUIaHUPOBAHHBIH HKCIEPUMEHT,
UCCIIEJOBAHUE I10 YCTAaHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTHYECKOro OOBEKTa,
ABJICHMS, TIPOLECCA, BBIABICHHUIO 3aBUCUMOCTEN  MEXAYy OOBEKTaMH,
ABJICHUSIMU, IPOLIECCAMU;

CaMOCTOSITENILHO (hOPMYIHPOBaATh 000OILEHUS U BBIBOJIBI 10 PE3yJIbTaTaM
OPOBEAEHHOIO HAOJIOJIEHUS, MCCIEIOBAHUS, OLIEHMBATh JIOCTOBEPHOCTH
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

MIPOTHO3MPOBATh BO3MOXXHOE PA3BUTHE NPOLECCA, a TAKXKE BBIABUTAThH
MPEANOJIOKEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pabora c nndopmanueii:

BBISIBJISITH 1epULNTH MHPOPMAIK, JAHHBIX, HEOOXOAUMBIX JUIsl OTBETa
Ha BOIIPOC U ISl pEUICHUS 3a]1auu;

BBIOMpPAaTh ~ MH(MOpPMAIMI0O M3  HCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAJIU3UpOBaTh, CHCTEMATHU3UPOBaTh M HMHTEPIPETUPOBATH HHPOPMALUIO
Pa3IMYHbIX BUIOB U (POPM IpEICTABICHMUS;

CTPYKTYpUPOBaTh MHPOPMALUIO, IPEACTABIATh €€ B Pa3InYHbIX Popmax,
WJUTIOCTPUPOBATH IpapUuecKy;

OLICHUBATh HaJEKHOCTh uH(popMaun 1o CaMOCTOATENIEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIC YHHMBEpPCAIbHbIE y4eOHbIE JeHCTBUSA

Oo0wenue:

BOCIPUHUMATh U  (OPMYJIUPOBATH CYXACHHUS B COOTBETCTBHUH C
YCIOBUSIMU U LEJISIMU OOILIEHUS, ICHO, TOUYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY
3pEHUS B YCTHBIX U TMCBMEHHBIX TEKCTAX, JABATh MOSICHEHHUS IO X0y PEILICHHS
3a/1a4l, KOMMEHTHPOBATh MOJIYYEHHBIN PE3yNIbTaT;

B X0JI€ OOCY>KIEHUsI 331aBaTh BOIIPOCHI 10 CYIIECTBY 00CYKAaeMON TEMBI,
npoOJsieMbl, pelaeMol 3ajjaud, BBICKA3bIBaTh WUJAEH, HAllEJIEHHbIE Ha IMOMCK
pELIEHNs], COMOCTABIIITE CBOU CYXKIEHHUS C CYKICHUSMM NPYIMX YYACTHUKOB
auanora, 0OHapy>KMBaTh pa3IMuMe U CXOJICTBO MO3UIUH, B KOPPEKTHOU popme
(bopMyIMpPOBATH PA3HOIIIACHS], CBOU BO3PAKEHUS;

NIPEACTABIATh  PE3yJbTaTbl  pELIeHMs  3aJadyd,  OJKCIEPUMEHTA,
HCCIIEIOBAHMs, MPOEKTa, CAMOCTOSATEIbHO BBIOMpATh (OpMaT BBICTYIUICHHS C
y4€TOM 3aJ1a4 IPE3CHTAIIUU U OCOOCHHOCTEH ayIUTOPHUH.

PeryasiTuBHbIE YHUBEPCAJbHbIEC YUeOHbIE 1eiiCTBUS
Camoopranusanus:



COCTABJISITh TUIAH, aJITOPUTM PEIICHUS 3a7a91, BHIOUPATh CIIOCO0 peIIeHuUs
C y4€TOM HWMEIOIMXCSI PEeCypcoB M  COOCTBEHHBIX  BO3MOXKHOCTEH,
apTyMEHTHPOBAaTh M KOPPEKTUPOBATH BapHUAHTHI PEIICHUH C y4E€TOM HOBOH
uHopMarmm.

CaMOKOHTPOJIb, SMOIIUOHAJIbLHBIA HHTEJIEKT:

BIIQJICTh HABBIKAMH TIO3HABATEIHLHON pediekcMr Kak OCO3HAHUS
COBEpIIACMBIX JCHCTBH W MBICIUTEIBHBIX MPOIECCOB, WX PE3YJIbTATOB,
BJIAJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJISA TMpOIlecca W pe3ysbrara
peIIeHUsT MaTeMaTHIeCKO 3aa4u;

MPEABUACTh TPYIHOCTH, KOTOPHIE MOTYT BO3HHKHYTH TIPU PEIICHUH
3aladyd, BHOCUTh KOPPEKTHUBBI B JEATCILHOCTh Ha OCHOBE HOBBIX
00CTOSITEBCTB, JTAHHBIX, HAMJIEHHBIX OITNOOK, BHISBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yJbTaTa MU M YCIOBUSIM, OOBACHSTH
MPUYHHBI JIOCTHKCHUS WM HEJAOCTHIKEHHUS PE3yJbTaTOB JICSITEIBHOCTH,
HaxOJIUTh OMHOKY, aBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHAs 1€ATEILHOCTD:

NOHMUMaTh W HUCIOJIb30BaTh  MPEUMYIECTBA  KOMAaHAHOW U
UHAUBUYaIbHON paboOThl MPU pelIeHUU Y4YEOHBIX 3ajad, NMPUHUMATH IIEJb
COBMECTHOM NIEATEIbHOCTH, IUIAHWPOBATh OPTaHW3AIMI0 COBMECTHOW PaboTHI,
pacmpeneniaTh BHIBI padOT, TOTOBAPUBATHCS, 00CYXAaTh MPOIECC M Pe3yabTaT
paboThI, 000011aTh MHEHHUS HECKOIBKHX JIIOJICH;

y4acTBOBATh B TPYMNMOBBIX (hopmax paboThl (00CYKaeHNs, 0OMEH MHEHHIA,
«MO3TOBBIE TITYPMBD» W HWHBIE), BBINOJIHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JEHCTBHS C APYTMMH YjICHAMU KOMAaHbI, OIICHHBATH
KauecTBO CBOETO BKJIaga B  OOMMA  TPOIYKT TIO  KPUTEPHSM,
c(hOpMyTUPOBAHHBIM YYACTHUKAMHU B3aUMOICHCTBUSI.

HPEIMETHBIE PE3YJIBTATDBI

K xoniry 10 kiaacca oOyyaromuiicst HAy9uTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TMOHSTUSMH CTEPEOMETPUHU MpHU
pelieHny 3a7a4 ¥ MpoBEeACHUN MaTeMaTHYECKUX PACCYKIACHUM;

e TMPUMEHATH AKCHOMBI CTEPEOMETPHUH U CIEIACTBUS U3 HUX MIPU PEUICHUU
r€OMETPUYECKUX 3a/1a4;

e KJAacCU(PUIIUPOBATH B3aUMHOE PACTIOJIOKEHUE MPSAMBIX B POCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSMBIX U MJIOCKOCTEH B MPOCTPAHCTRE;

e CBOOOJHO ONEPUPOBATH TOHATUSIMHU, CBS3aHHBIMH C YIJIAMH B
MIPOCTPAHCTBE: MEXKJY MNPSAMBIMU B MPOCTPAHCTBE, MEXKIY MPSMOUN U
IIJIOCKOCTBIO;



CBOOOJTHO OTIEPUPOBATH MOHATUSIMHU, CBI3aHHBIMU C MHOTOTPaHHUKAMU;
CBOOOJHO pacro3HaBaTh OCHOBHBIC BHUBI MHOTOTPAHHUKOB (IIpH3Ma,
nupamMuaa, NpsSMOYTOJIbHBIN Napalijiesienune, Kyo);
KJaccu(UIMpPOBaTh MHOTOTPAaHHUKH, BBIOMpas OCHOBaHUA A
KJaccuukanuu;

CBOOOJHO OMEPUPOBATH TMOHATHUSMH, CBS3aHHBIMH C CEUCHUEM
MHOTOI'PaHHUKOB MJIOCKOCTHIO;

BBIMIOJIHATh ~ NapaJUiesibHOE,  IEHTPaJbHOE U OPTOTOHAIBHOE
NPOEKTUpOBaHUE (UTYp HA TIUIOCKOCTh, BBIMOJIHATH H300paKeHUs
¢Guryp Ha IIOCKOCTH;

CTPOUTH  CEUYCHUS  MHOTOTPAHHHUKOB  pa3IMYHBIMH  METOJAMH,
BBITIOJIHATH (BBIHOCHBIE) IUUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX
00BEMHBIX PUTYD: BUJ CBEPXY, COOKY, CHU3Y;

BBIYUCIIATh IUIOIIAA TMOBEPXHOCTEH MHOTOTPAHHUKOB (IpU3Ma,
MUpaMKJIa), TEOMETPUUYECKUX TEJ C TPUMEHEHUEM (HOpMYIT;

CBOOOJHO OMEPHUPOBATH TMOHATHSIMH: CHMMETPUS B TPOCTPAHCTBE,
IIEHTP, OCh M IUIOCKOCTh CHMMETpPHUHU, IIEHTP, OCb U IUIOCKOCTb
CUMMETPHUU (UTYPHI;

CBOOOJHO OTNEPHPOBATH MOHITHSIMH, COOTBETCTBYIOIIMMHU BEKTOPAM U
KOOpPJIMHATaM B IPOCTPAHCTBE;

BBITIOJIHATD JIEHCTBUSI HAJl BEKTOPAMU;

pemaTh 3ajlayd Ha JI0Ka3aTeIhCTBO MATEMAaTUYECKHX OTHOIICHHH U
HaXOXKJCHUE TEOMETPUUECKUX BEJIMYMH, IPUMEHSSI U3BECTHBIE METO/IbI
MpU  PEIICHUM MAaTeMAaTHYeCKHX 3a]ad IOBBIIICHHOTO W BBICOKOTO
YPOBHSI CIIO)KHOCTH;

NPUMEHSTh TPOCTEUIINE MPOTrpaMMHBIE CPEICTBA U DIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHUCTEMBbI TIPH PEIICHUU CTEPEOMETPUUECCKUX
3azay;

W3BJICKaTh, MPEOOpPa30OBBHIBATh W HMHTEPIIPETUPOBATH WHOOPMAITUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKHX (UTypax, MPEACTABICHHYIO Ha
YepTekKax U pUCyHKax;

MPUMEHSATh TOJIYYEHHBbIC 3HAHUS Ha TPAKTUKE: CpPaBHUBATh U
aHAJIM3UPOBATh PealbHBIC CUTYAIlMH, IPUMCHITh U3yYCHHBIC TTOHSTHS
B TIpOIlECCe IMOMCKA PEIICHWS MaTeMaTH4ecKh CGHOPMYIUPOBAHHON
MpOoOJIEMBI, MOJICTTUPOBATh PEANbHBIC CUTYAllUd Ha SI3bIKE TEOMETPHH,
HCCIIEIOBATh MOCTPOCHHBIC MOJIeNN C MCITOJIb30BAaHUEM
T€OMETPUYECKUX TOHSATUH W TeopeM, armapara aireOpbl, pemaTrhb
NPAKTUYCCKHE 3a/laud, CBS3aHHBIC C HAXOXKJICHUEM T€OMETPHUYECKHX
BCJINYHH;



e HMETh IPENCTABIICHUS 00 OCHOBHBIX dTalax Pa3BUTUS TE€OMETPHUH Kak
COCTaBHOM YacTu (hyHAaAMEHTA Pa3BUTHS TEXHOJIOTHH.

K xonmy 11 kiaacca oOydaromuiicss HayquTCs:

e CBOOOJHO ONEPUPOBATH MOHATUSIMH, CBA3AHHBIMU C IWJIMHAPUUYECKOH,
KOHUYECKOW ¥ C(HEPUIECKON IMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJTYYCHHUS;

e OINEPUPOBATH TMOHATUSIMH, CBSI3AHHBIMA C TeJaMU  BpalleHUS:
UIMHAPOM, KOHYCOM, Chepoid U apoM;

e pacmo3HaBaTh Tella BpalleHus (UUIUHApP, KOHYC, cepa u 1map) u
OOBSICHATH CIIOCOOBI MOTY4YEHHS TEJ BPALCHHUS;

e KJaccupUIUPOBATh B3AUMHOE PACIIONIOKEHNE ChEPHI U MITOCKOCTH;

e BBIYUCIATH BEJIMYMHBI DJIEMEHTOB MHOTOTPAaHHUKOB U TeJI BpalleHUS,
00BEMBI U TUIONIAIM TTOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ BPAIlICHUS,
TCOMETPUUIECKUX TEN C IPUMEHEHUEM (HOPMYT;

e CBOOOJHO OIEPUPOBATH IMOHATHSIMH, CBS3aHHBIMH C KOMOWHAIMSMU
TeJ BpAIICHWS W MHOTOIPAHHWKOB: MHOTOTPAHHUK, BIHCAHHBIA B
cdepy U ONUCaHHBIN OKOJIO cdepbl, chepa, BOUCAaHHAS B MHOTOTPAHHUK
WIH TEJIO BPAIlICHUS,

e BBIYHCIATH COOTHONICHHUS MEXKIY IUIOMAIIMHA TOBEPXHOCTEH W
00BEMaMH TTOJTOOHBIX TET;

e u300paxaTh H3ydaemble (UTYpHI, BBIIONHATH (BBIHOCHBIE) TIJIOCKUE
YEpTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYP: BHUII CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHUS TEJI BpaIICHUS;

e W3BJICKaTh, MHTEPIPETUPOBATh W TPEOOPa30BBIBATH MH(POPMAIIUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUUYECKHX (UTYypax, MPEACTABICHHYIO Ha
YepTekax U pUCyHKax;

e CBOOOJHO OTMIEPUPOBATH OHATHUEM BEKTOP B IPOCTPAHCTBE;

e BBIMIOJHATH OTIEPAIlUN HAJl BEKTOPaMU;

e 3a/JaBaTh IJIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPAMHAT;

e pemaTh TEOMETPHYCCKHE 3aJadyd Ha BBIYUCICHHE VYIJIOB MEXIY
MPSMBIMH ¥ TUIOCKOCTSIMH, BBIUYMCIICHUE PACCTOSHHM OT TOYKH IO
MJIOCKOCTH, B TIIEJIOM, Ha MPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO
METO/1a NP PEIICHUH;

e CBOOOJHO OIEPUPOBATH TOHATHSAMH, CBSI3aHHBIMH C JIBHKCHHUEM B
MPOCTPAHCTBE, 3HATh CBOWCTBA JBUKCHUMN;

e BBINOJHATH M300paKEHHUS MHOTOTPAHHUKOB W TEJN BpAIICHUS TPHU
MApAJUICIIBHOM TEPEHOCE, LEHTPAIbHOW CHMMETPHUM, 3€pKaJIbHOU
CUMMETPHH, TIPY TTOBOPOTE BOKPYT MPSIMOMA, TpeoOpa30BaHUs IMOA00NS;



CTPOUTHh CEUYEHUS MHOTOTPAHHUKOB M TEJ BPALICHUS: CEUYCHUS
HUIMHApa (MapauiebHO M NEPHEHAMKYJIAPHO OCH), CEYEHHs KOHYca
(mapanienbHble OCHOBAHUIO U MPOXOSIINE Yepe3 BEPIINHY), CEUCHUS
mapa;

WCIIOJIB30BaTh METOMABI IOCTPOEHUs CEYEHUN: METOJ CJIEA0B, METOJ
BHYTPEHHETO MTPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN IIOCKOCTH;
JIOKa3bIBATh FTEOMETPUUYECKHUE YTBEPIKICHHUS;

OPUMEHSTh TeOMETpUUEcKre (PaKThl JIsl pEHICHUSI CTEPEOMETPUUECKUX
3a/1a4, MPEANOJaramilinX HECKOJbKO IIaroB PEIICHUsS, €CIIH YCIOBUS
MIPUMEHEHUS 3a/1aHbI B IBHOW U HESIBHOU (hopMme;

peliarh 3aJadyd Ha JOKa3aTeIbCTBO MAaTEMAaTHYECKHMX OTHOUICHWM H
HaXO0XJICHUE T€OMETPUUYECKUX BEJIUYUH;

IIPUMEHSTH IIPOTPAMMHBIE cpeacrna u AJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CHUCTEMBI TPH PEHICHUU CTEPEOMETPUUECKHUX
3a/1ad4;

NPUMEHATh TMOJIyYCHHBIE 3HAHUSI HA MNPAKTUKE: CpPABHUBATH,
AHAIIM3UPOBATh U OLECHUBATH pEaJbHbIC CUTyalUH, IPUMEHSITH
U3yUYCHHBIE MIOHATHS, TEOPEMBI, CBOMCTBA B MPOLIECCE MIOUCKA PELLICHUS
MaTeMaTU4ecKu  C(OpMyIUPOBAaHHON  MPOOJIEMBbI, MOACIUPOBATH
pEAIbHBIE CUTYAIIMU HA SI3BIKE T€OMETPHUHU, UCCIEA0BATH MTOCTPOCHHBIC
MOJEIA C HWCHOJB30BAHUEM TIE€OMETPUYECKUX TIOHATHM U TEOPEM,
anmapaTta anreOpbl, pemniarh MNPAKTHUYECKUE 3a7add, CBS3aHHBIE C
HaXO0XJICHUEM F€OMETPUUECKUX BEJINYNH,;

MMETh TPEACTaBJIeHUS OO0 OCHOBHBIX JTamax pa3BUTHUS TEOMETPUM Kak
COCTaBHOM 4yacTu (PyHIaMEHTa Pa3BUTHUSI TEXHOJIOTHH.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoanuectBo yacos JJIeKTPOHHbIE

HaumenoBanue

Ne (uu¢posbie)
pa3esioB H TeM KonrtpoabHubie

n/n Bcero o0pa3oBaTe/ibHbIE
NPOrpamMMbl padoThI

pecypcsl
Beenenue B https://resh.edu.ru
23 1 )

CTEPEOMETPUIO https://edu.skysmart.ru/

B3anmuoe pacnonioxenne https://edu.skysmart.ru

6 1
IPSIMBIX B IPOCTPAHCTBE https://resh.edu.ru
[TapaiienbHOCTh IPSIMBIX
. https://edu.skysmart.ru
¥ TIJIOCKOCTEN B 8

https://resh.edu.ru

MPOCTPAHCTBE



https://resh.edu.ru/
https://edu.skysmart.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/

[IeprieHAUKYIAPHOCTD

https://edu.skysmart.ru/

NPSMBIX U IJIOCKOCTEH B 25 https://resh.edu.ru
MIPOCTPAHCTBE
v 16 1 https://www.yaklass.ru/
TJIbL M pacCTOAHMA https://edu.skysmart.ru/
M N 7 1 https://www.yaklass.ru/
HOTOIPaHHHUKH https://edu.skysmart.ru/
Be . 12 https://www.yaklass.ru/
KTOPBI B MPOCTPAHCTB https://edu.skysmart.ru/
[ToBTOpEeHME, 0000IIEHNE
T — 5 9 https://edu.skysmart.ru/
B H https://www.yaklass.ru/
3HAHUNU
OBIIEE KOJIMYECTBO 102 6
YACOB I10 ITPOTPAMME
11 KJIACC
KosmuecTBo yacos DJIeKTPOHHbIE
HaunmenoBanue
Ne (uu¢posbie)
pa3iesioB U TeM KounTtpoJabnbie
n/n Bcero o0pa3oBaTejibHbIE
MporpamMmal paﬁo"n,]
pecypcsl
AHATUTHYECKAS 15 1 https://www.yaklass.ru/
reOMETpUs
IToBTOpEHME,
0bobmenme 1 15 1 https://www.yaklass.ru/
cUCTEMAaTHU3aIN
3HaHUU
0618
BeM 17 1 https://www.yaklass.ru/
MHOFOFpaHHI/IKa
Tena BpameHnus 24 1 https://www.yaklass.ru/
IImomanu
MOBEPXHOCTHU U 9 1 https://www.yaklass.ru/
00BEMBI KPYTIIBIX TET
JIBrokeHUS 5 1 https://www.yaklass.ru/
IToBTOpEHME,
0bobmenme 1 17 2 https://www.yaklass.ru/
CUCTeMaTu3aluuAa
3HAHUU
BIIEE KOJIMYECTB
OBIII 0 CTBO 102 8

YACOB I10 ITPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1. Maremaruka: airedpa U HayaJla MaTeMaTUYECKOIO aHalu3a, FTEOMETPHSI.
I'eomeTrpus 10-11 kmaccrl: yueb. 115 001eo0pa3oBaT. OpraHu3aIui:
6a30BbIi 1 yriyonennsiit ypoBuu/ JI.C. Atanacsa., B.®. byrysos, C.b.
Kanmowmries. u ap. -2-e uzn.— M.: IIpocsemnienue, 2015.

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

1. T'eomerpus. Jnmaktudyeckne marepuansl. 10 knace. bazoBbii n

yrayoneHusiit yposens/ b.I'. 3uB.- M: [Ipocsemenue, 2022.
2. T'eomerpus. Iunaktuueckue Marepuansl. 11 kiacc. ba3oBslii u

yriyosneHHbit ypoens/ b.I'. 3uB.- M: [Ipocsemenue, 2022.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://www.yaklass.ru/

https://resh.edu.ru/

https://edu.skysmart.ru/
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