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HOACHUTEJBHASA 3AIINCKA

['eomeTpus ABISETCS OMHUM M3 0a30BBIX KYpPCOB Ha ypOBHE CpEIHEro o0IIero oOpa3oBaHMs, TaK KaK 0OECIIeUYMBACT
BO3MOYKHOCTh M3yYCHHS NHUCIHIUIMH E€CTECTBCHHO-HAYYHOW HAIMpPaBICHHOCTH W TIPEAMETOB TyMaHUTApHOTO IIHMKIIA.
[TockoMbKy JIOTHYECKOE MBIIUICHHE, (POopMUpPYEeMOe MPH H3YYCHHH OO0YYaIOIIUMHKCS TOHATHHUHBIX OCHOB T€OMETPUH, TPH
JI0KA3aTeNIbCTBE TEOPEM M IMOCTPOCHUU LIETIOUYKH JIOTUYECKUX YTBEPKACHUM MPU PEIICHUH I'€OMETPUUECKHUX 3a/layu, YMEHHE
BBIJIBUTATh U ONPOBEPTaTh rUMOTE3bl HEMOCPEACTBEHHO HCTOIB3YIOTCS P PEIICHUH 3a/1a4 €CTECTBEHHO-HAYYHOTO 1IUKIIA, B
YaCTHOCTU (PU3UYECKUX 3a]1ad.

Ilems ocBOCHMsI MpOTpaMMbI yueOHOTO Kypca «l'eomeTpusi» Ha yriayOJaE€HHOM YpOBHE — pa3BUTHE HHIWBHIYaTbHBIX
CIIOCOOHOCTEH O00yYarommMxcsi MpU W3YYCHHH TEOMETPHUM, KaK COCTABISIONICH MpenMeTHoi obmactu «MaremaTuka u
uH(popmMaTHKa» uepe3 OoOeCredyeHre BO3MOXHOCTH TPHOOPETEHHS W HCIOJIb30BaHUS 0oJiee TIIYOOKHUX T€OMETPUUYECKUX
3HAHUM W JNEUCTBHM, CHEnu(UUHBIX TE€OMETPUU, U HEOOXOJUMBIX JIS YCHEIHOTO MNpodecCHOHATBLHOTO 00pa3oBaHMs,
CBSI3aHHOTO C MCTIOJIb30BAaHNEM MAaTEMaTHKHU.

[IpuopuTeTHEIMU 3aJadaMHu Kypca T€OMETPUU Ha yTIyOJEHHOM YPOBHE, PACIIUPSIONIAMH W YCHUJIMBAIOIMIUMH KYpPC
0a30BOr0 YPOBHSI, SIBJISIOTCSI:

pacIIMpeHne MpeCTaBICHUSI 0 TEOMETPUU KaK YaCTH MUPOBOU KYyJIbTYpbl U (POPMUPOBAHUE OCO3HAHUS B3aMMOCBSI3H
T€OMETPHUU C OKPYKAIOIUM MUPOM;

dbopMHpOBaHUE TIPEACTABICHUS O TPOCTPAHCTBEHHBIX (HUTypax KaKk O BaXKHEHIINX MaTEMaTHYCCKUX MOJICIAX,
MTO3BOJISIONINX OIKCHIBATh M M3y4YaTh Pa3HbIC SIBJICHHUS OKPYXKAIOUIEro MUpa, 3HAHUE MOHATUWHOTO ammapara Io pasaeity
«CrepeoMeTpus» yueOHOTO Kypca T€OMETPUH;

dbopMHupoBaHWEe yMEHUS BIAACTh OCHOBHBIMH TIOHATHUSIMA O TPOCTPAHCTBEHHBIX (UTypax M WX OCHOBHBIMU
CBOMCTBaMHM, 3HaHUE TeopeM, POPMYJT U YMEHHE UX MPUMEHSATh, YMEHHSI IOKA3bIBATh TEOPEMBI M HAXOJUTh HECTaHAAPTHHIC
CTIOCOOBI peleHMs 3a/1a4;



dbopMHpOBaHKE YMEHHS PAClO3HABATh HA YEepTEkKaX, MOACISIX U B PEaIbHOM MUPE MHOTOTPAHHUKU U TeJla BpallleHHUs,
KOHCTPYHUPOBATh T€OMETPUUYECKUE MOJICIIH;

dbopMHupOBaHNE MOHUMAHHSI BO3MOXXHOCTH aKCHOMAaTHUYECKOTO MOCTPOCHHSI MAaTEMaTUYECKUX TEOpHi, (OpMHUpPOBaHUE
MOHUMAaHUS POJIM aKCHOMATUKH MPHU IPOBEICHUN PACCYKICHUN;

dbopMHpoBaHrE YMEHUS BIAJETh METOJIaMHU JJOKA3aTEIbCTB U aJITOPUTMOB PEIIECHUS, YMEHUS UX IPUMEHATD, TPOBOIUTH
NIOKa3aTEIbHbIE PACCYXICHUS B XOJI€ PELICHUS CTEPEOMETPUYECKHUX 3aJad M 33/ad C MNPAKTUYECKUM COAEpKaHUEM,
(hopMUpOBaHUE MPEACTABICHUS O HEOOXOIUMOCTH J0KA3aTEeIbCTB MPU OOOCHOBAHUM MAaTeMaTHYECKUX YTBEPKJICHUM U POJIU
AKCMOMAaTUKH B TIPOBEACHUN JIETYKTUBHBIX PACCYKIACHUM;

pPa3BUTHE M COBEPIICHCTBOBAHUE HMHTEIUIEKTYaJIbHBIX U TBOPUECKHX CIIOCOOHOCTEN 00yYaromuxcs, MO3HaBaTEIbHOM
AKTUBHOCTH, UCCIIEOBATEIbCKUX YMEHUN, KPUTUYHOCTU MBILJIEHU S, HUHTEPECA K U3YUYECHHUIO TEOMETPUH;

dbopmupoBaHrue (PYHKIMOHAIBHOW T'PaMOTHOCTH, PEJIEBAaHTHOM TEOMETPUM: YMEHHUS pacllO3HaBaTh MPOSBICHUS
r€OMETPUYECKUX TMOHATHI, OOBEKTOB W 3aKOHOMEPHOCTEW B pEaIbHBIX JKU3HEHHBIX CUTYallUAX U MPU U3YYCHUU IPYTUX
y4eOHBIX MPEIMETOB, TPOSIBJICHUSI 3aBUCHUMOCTEN U 3aKOHOMEPHOCTEN, MOJICTUPOBAHUS PEATHHBIX CUTYAIIMM, UCCIEAOBAHUS
MMOCTPOCHHBIX MOJEJIEH, MHTEPIPETALIMHU MTOTYUYECHHBIX PE3YIbTATOB.

OCHOBHBIMH COJIepKaTeIbHBIMUA JUHUSAMU YyueOHoro Kypca «['eomerpus» B 10—11 kmaccax sBinstotcs: «lIpsimbie u
IJIOCKOCTH B MPOCTPaHCTBE», «MHororpaHHukmn», «Tena BpamieHus», «BekTopbl W KOOpAMHATBI B IMPOCTPAHCTBEY,
«JIBUXKEHNS B IPOCTPAHCTBEY.

CdopmymupoBannoe Bo ®I'OC COO tpeboBaHUE «yMETh ONEPUPOBATH MOHATHUSIMW», PEICBAHTHHIMU T€OMETPUU HA
yriyonéHHom ypoBHe oOyuenuss B 10—11 kmaccax, OTHOCHTCS KO BCEM COJIEpPKATEIbHBIM JIMHHUSM y4eOHOTO Kypca, a
(dbopMHUpOBaHNE JIOTUUECKUX YMEHUN pachpeneisieTcss He TOIBKO MO COJEPKATEeIbHBIM JTUHUSAM, HO M TIO TOJaM OOyYEHHS.
Conepxanue 00pa3oBaHMs, COOTBETCTBYIOIEE MPEAMETHBIM pe3yibTaTaM ocBoeHusi DenepanbHOil pabouell MporpaMmsl,
pacrpenieI€HHBIM 10 ToJlaM O0Y4YeHHUsI, CTPYKTYPUPOBAHO TakuM 00pa3om, 4TOObl KO BCEM OCHOBHBIM, MPUHIIUITHATBLHBIM
BOIpocaM oOydJaroniiecs: 0oOpamaiuch HEOAHOKPATHO. OJTO TMO3BOJISIET OPraHWU30BaTh OBJIAJIEHUE TE€OMETPUUCCKUMHU
MOHSATUSMUA W HABBIKAMH TOCJEIOBATEILHO M TOCTYIATEIbHO, ¢ COOJIIOJICHUEM MPUHIIMIIA MPEEMCTBEHHOCTH, a HOBBIE



3HaHUA BKJIIOYATh B OOILYI0 CUCTEMY I'€OMETPUUYECKUX MPEICTABICHUN 00ydarolUXCcsl, paclupsis U yriuyouss e€, oOpa3ys
IIPOYHBIE MHOKECTBEHHBIE CBS3U.

[lepexon Kk U3y4EHHUIO TEOMETPUH Ha YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co3iath ycioBus Ui auddepeHuranun oO0ydeHus, MOCTPOCHHsS WHIAUBUAYAIbHBIX OOpa30BaTENIBHBIX IPOrpamM,
o0ecneunTh yriyOon€HHOe U3yuyeHHe Te€OMETPUH KaK COCTaBIsIoNIel yueOHoro npeamera «MaremMaTtukay;

HOJATOTOBUTH OOYyYaroIUXCsl K MPOJOJDKEHHIO H3Y4YeHHMs MaTeMaThKu C yd€ToM BbIOOpa Oyaymiei mnpodeccuu,
oOecreunBasi MPEeMCTBEHHOCTh MEKy OOIIMM U MPOPECCUOHATBHBIM 00pa30BAHUEM.

Ha uzyuenne yuebHoro kypca «I'eomerpusi» Ha yriyOonéHHoM ypoBHe otBoauTcs 204 daca: B 10 kmacce — 102 ygaca (3
yaca B Hezielno), B 11 kimacce — 102 vaca (3 yaca B HEZIeN0).



COIEPXAHUE OBYYEHUA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHSATHS cTepeoMeTpuu. Touka, mpsmMas, MIOCKOCTh, HpOocTpaHCTBO. lloHsTHE 00 akcMOMaTHYECKOM
[IOCTPOECHUH CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUU U CIIECACTBUSA U3 HUX.

B3anmHOe pacrnonokeHue NpsMBIX B IIPOCTPAHCTBE: NEPECEKAOLIUECs, NTapalIeIbHbIE U CKPEIIMBAIOIIMUECS IIPAMBIE.
[Ipr3Haku CKpemMBarOIMXC NpsMbIX. [lapannenbHOCTh NPSIMBIX M IJIOCKOCTEN B IIPOCTPAHCTBE: NAPAJUICIbHBIE MPSIMBIE B
IIPOCTPAHCTBE, MAPALIEIBHOCTh TPEX MPAMBIX, MAPAIIIETBHOCTh NPAMOW M IUIOCKOCTH. [lapaiutensHOE M 1EHTpanbHOE
IpOeKTUpOoBaHue, n300paxeHue ¢uryp. OCHOBHBIE CBOICTBa MapajyieNIbHOTO NpoeKkTupoBaHus. M3o0paxenue ¢uryp B
[1apajuIeIbHOW IPOEKLHUU. YTIIbI C COHAIIPABICHHBIMU CTOPOHAMHU, YTOJ MEXIYy IIPAMBIMU B ITpocTpaHcTse. [lapayuiensHOCTD
MJIOCKOCTEH: mapalielibHbIe TII0OCKOCTH, CBOWCTBA MapauIeNbHbIX MIockocTel. [Ipocreiinue mpocTpaHCcTBEHHbIE (DUTYpHI Ha
IJIOCKOCTHU: TETPAdIP, NapaJUIEIEIUIIE T, TOCTPOCHUE CEYEHUN.

[leprieHIUKYISAPHOCTh NPSIMOM M TUNIOCKOCTH: NEPNEHANKYJIAPHBIE IPSMBIE B POCTPAHCTBE, MPSMBIC MMAPAJUIENbHBIE U
IIEPIICHIUKYJISIPHBIE K IUIOCKOCTH, IIPU3HAK MEPIEHAUKYISAPHOCTH MNPSIMOM M IUIOCKOCTH, TeOpeMa O MpsIMOH
NEPHEHANKYJISIPHOM MII0CKOCTH. OpTOrOHaIbHOE NPOEKTUpOBaHUE. [IepreHauKyIsp U HAKIIOHHbBIE: PACCTOSIHUE OT TOYKH 10
IJIOCKOCTH, PACCTOSIHUE OT MPSIMOM A0 TUIOCKOCTH, MPOEKUUs (UTYpbl Ha TUIOCKOCTh. [leprneHIuKyasspHOCTh MIOCKOCTEM:
IIPU3HAK MEPIIEHAUKYJISIPHOCTH JIBYX IIOCKOCTEN. Teopema o TpEX NepHeHIUKYyIApax.

YTIabl B IPOCTPAHCTBE: YroJl MEXKAY IPSMOU U IJIOCKOCTBIO, IBYTPAHHBIM YIOJ, JUHEUHBIA Yroja ABYTPAHHOI'O YIJa.
TpéxrpanHblii 1 MHOTOrpaHHble yribl. CBOMCTBA IUIOCKUX YIJIOB MHOTOIpaHHOro yrija. CBOWCTBA IUIOCKMX U JBYI'PaHHBIX
YIUIOB TPEXTPAHHOTO yria. TeopemMbl KOCUHYCOB U CUHYCOB JUIsl TPEXTPAHHOTO YTJIA.

MHoOrorpaHHuKH

Buapel MHOrorpaHHHMKOB, pa3BEpTKa MHOrorpaHHuka. Ilpusma: n-yrospHas npusma, HnpsMass U HaKIOHHAsA IPU3MBI,
OOKOBass W TOJHas TOBEPXHOCTh Mpu3Mbl. [lapamnenenunesn, NPsSIMOYTONbHBINA Mapaielenue] U €ro CBOMCTBA.
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Kparuaiiimue nmytu Ha TOBEpXHOCTH MHOTOrpanHuka. Teopema Diinepa. [IpoctpancrBennas teopema Iludaropa. [Mupamuna:
N-yroipHas MUpaMuIa, TpaBuiIbHAS M yceu€HHas nupamuabl. CBolicTBa péOep W OOKOBBIX TpaHEH MPABUIHHOU MAPAMUJIBL.
[IpaBwibHBIE MHOTOTPAHHUKH: TpaBUIbHAS MpU3Ma M MpaBWiIbHAs NMUpaMUia, MpaBWIbHAs TPEyroJibHas MHUpaMuaa U
NpaBWIBHBINA TeTpadip, Ky0. [IpeacTaBieHue o mpaBUiIbHBIX MHOTOIPAHHUKAX: OKTAdIP, TOACKAdAP U UKOCAIP.

Boluucienue »71eMEHTOB MHOTOTPAaHHHMKOB: pEOpa, auaroHanu, yribl. [linomans OOKOBOM MOBEPXHOCTH M MOJHOM
MOBEPXHOCTU MPSAMON TPHU3MBI, IUIONMIAh OCHOBAaHUHM, Teopema O OOKOBOW MOBEPXHOCTH MpsMON mpusMbl. [lnomanas
OOKOBOM MOBEPXHOCTH U MOBEPXHOCTH MPABUILHON MUPAMUJIBI, TEOPEMA O IUIOMIAAN YCCUEHHOW MUPAMUJIBI.

CumMeTpus B MPOCTPAHCTBE. DJIEMEHThl CUMMETPHUM TMPABWIBHBIX MHOTOTPAHHUKOB. CHUMMETpHUSI B MPaBUILHOM
MHOTOTPAaHHHUKE: CHMMETPUS NMapaAJIEIENUIe1a, CAMMETPHS IPAaBUIIbHBIX IPU3M, CHMMETPUS IPABHUIBHOW MUPAMUJIBI.

BekTOpbI U KOOPAUHATHI B IPOCTPAHCTBE

[TonsTusi: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOp, JUIMHA HEHYJIEBOIO BEKTOpPa, BEKTOPHI KOJUIMHEApHBIE,
COHAITpaBJICHHbIC U TTPOTUBOIIOJIOKHO HAIPABIICHHbIE BEKTOPhl. PaBEeHCTBO BEKTOPOB. J[eMCTBUSI C BEKTOpaAMU: CIIOKEHUE U
BBIYUTAHUE BEKTOPOB, CyMMa HECKOJIbKUX BEKTOPOB, YMHOXXEHHE BeKTOopa Ha uucio. CBONCTBA CIOKEHHUST BEKTOPOB.
CBoiicTBa YMHOXEHUS BEKTOpa Ha yucio. [loHATHe KOoMIUIaHApHBIE BEKTOPHI. [IpM3HAK KOMIUIAHAPHOCTU TPEX BEKTOPOB.
[IpaBwiio mapannenenunena. TeopemMa o pa3noKEeHUU BEKTOpa MO TPEM HEKOMIUIAHApHBIM BekTopam. [IpsmoyrosibHas
cucTeMa KoopAuHaT B npoctpaHcTBe. KoopauHaTel BekTopa. CBs3b MEXAY KOOpIUHATAMHU BEKTOpPA U KOOPAUHATAMU TOYEK.
Yron mexy Bektopamu. CKaJISIpHOE TPOU3BEACHUE BEKTOPOB.

11 KUIIACC

TeJia BpaleHus

[TonsTus: HUIMHAPUYECKAs TOBEPXHOCTh, KOHHMYECKAs IOBEPXHOCTh, cepudeckas MOBEPXHOCTh, 0O0Opa3yroIIue
nmoBepxHocTed. Tena BpalieHus: IWIMHIP, KOHYC, YCEYEHHBIA KOHYC, cdepa, map. BzaummHoe pacmnosnoxkenue chepsl u
MJIOCKOCTH, KacaTellbHas MIIOCKOCTh K cdepe. M3o0paxeHue Ten BpalieHus: Ha MIIOCKOCTU. Pa3BEpTka MUIMHIpA U KOHYCA.
CummeTtpus cdepsl U mapa.



O6béM. OcHOBHBIE CBOICTBA 00bEMOB Ted. TeopeMa 00 00bEME MPSIMOYTOIBHOIO NapajuleeNUea U CIEeICTBUS U3
He€. O0bEM NpAMON U HAKIIOHHOW MPU3MBI, IIWIMH]IPA, MUPaMUJIbl U KoHyca. O0BEM 11apa v apoBOro CErMEHTA.

KoMOunanmu Ten BpaimieHuss U MHOTOTpaHHHMKOB. [Ipu3ma, BmucaHHas B LIMIUHAP, OMUCAHHAS OKOJIO IMJIMHApPA.
Ilepeceuenue cepsrl u mapa ¢ mwiockocTbro. Kacanue mapa u cdepsl miockocteio. [IoHsTHE MHOTOrpaHHUKA, OTMCAHHOTO
0Ko0J10 chepsl, chepbl, BHUCAHHON B MHOIOIPAHHUK WJIU TEJIO BPAIIECHUS.

[Inomanp MOBEpXHOCTH LMIMHApA, KOHYca, uiomanb chepel u e€ yacteil. [loqobue B mpocrpancTtBe. OTHOIIEHUE
00BEMOB, IUIOWIAZEH MOBEpXHOCTEH mOA00HBIX ¢uryp. IlpeoOpa3zoBanue mnomgoOus, romorerus. PemenHue 3amad Ha
IJIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue ceueHnit MHOTOTPaHHUKOB U TEJI BpAIlleHUsI: CEUEHUs LUINHIpa (MapajyieNbHO U MEPIEHINKYIISIPHO OCH),
CEUEHHUs1 KOHyca (IapajulebHble OCHOBAHUIO U MTPOXOJIAIINE Yepe3 BEPIINHY ), CEUEHHUS 11apa, METO bl IIOCTPOEHUS CEUECHUM:
METO/1 CJIEJIOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METO]I IEPEHOCA CEKYILEH MIOCKOCTH.

BekTopbl M KOOPAMHATHI B POCTPAHCTBE

Bekropel B mpoctpanctBe. Omnepanuu Haja BEKTOpamHu. BekTopHOe yMHOXeHHE BEKTOpOB. (CBOMCTBA BEKTOPHOTO
ymMHOxkeHus. [IpsimoyronbHas cucremMa KoopauHaT B nmpoctpaHcTBe. KoopanHatel Bektopa. PasnoxeHnue Bekropa mno 6asucy.
KoopnHaTHO-BEKTOPHBIM METO/ PU PELLIEHUH T€OMETPUYECKHX 3a/1a4.

J/{BMKEeHHUs B IPOCTPAHCTBE

JBuxenuss npoctpanctBa. OtoOpaxkenus. J[BwkeHuss W paBeHCTBO ¢uryp. OOmme cBoiicTBa JBHMXKEHUU. Bumbl
JBVDKEHUM: TNapajUIeNIbHbI TMEPEHOC, LEHTpaJbHAas CHUMMETpHUSA, 3€pKajbHas CUMMETPHs, IOBOPOT BOKPYI MPSMOM.
[IpeobpazoBanus mogodus. [Ipsmas u chepa Diinepa.



IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA YYEBHOI'O KYPCA «T'EOMETPUS» (YTJYBJIEHHBIN
YPOBEHbB) HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpa:kaanckoe BOCIIUTAHKE:

c(hOpPMHUPOBAHHOCTh TPAXKIAHCKOW MO3UIMK OOYYarOIIErocsi KaK aKTUBHOIO M OTBETCTBEHHOI'O YJIEHA POCCUHCKOIO
oOliecTBa, MPEJCTABICHUE O MAaTEMAaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYD
rpaXIaHCKOro oOIlecTBa (BBIOOPHI, OMPOCHI U JPYroe), yMEHHE B3aUMOJEHCTBOBATh C COIMAIBLHBIMU HHCTUTyTaMU B
COOTBETCTBUHM C UX PYHKIMSIMU U Ha3HAYCHUEM;

2) naTpuoTHYeCKOe BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh POCCUMCKON TpakIaHCKOW MJIEHTUYHOCTH, YBAXEHHUS K MPOIUIOMY M HACTOAIIEMY POCCHUHUCKOU
MAaTEMATUKH, IEHHOCTHOE OTHOLIEHUE K JOCTHKEHUSM POCCUMCKHUX MATEMATUKOB U POCCUUCKOM MAaTEMATUYECKOM IIKOJIbI,
HCIIOJb30BaHUE ATUX JOCTHXKEHUHN B IPYTUX HAayKaX, TEXHOJIOTUAX, C(pepax SIKOHOMHUKHU;

3) IYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HaHHWE JTYXOBHBIX IIEHHOCTEW POCCHUUCKOrO Hapoja, cHOPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, dTUYECKOTO
MOBEAEHUS, CBSI3AaHHOTO C MPAKTUYECKUM IPUMEHEHUEM JTOCTHKEHUN HAYKHU U JEATEIbHOCTBIO YUEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJia B TIOCTPOCHUE YCTOMUUBOTO OYIYIIIETO;

4) 3cTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKOE OTHOIIICHHE K MUPY, BKJIIOUAs SCTETUKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHU,
pacCyXJIeHUN, BOCOPUMMUYHMBOCTh K MATEMAaTUYECKUM aCIEKTAM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pusunuyeckoe BocnuTaHKE:

c(hOpPMHUPOBAHHOCTh YMEHUSI NMPUMEHSITh MaTeMaTHUYECKUE 3HAHUS B HMHTEpecax 370pOBOro M 0Oe3omacHoro odpasa
’KU3HHU, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 37I0POBBIO (37I0pPOBOE NMUTAHKE, COATAHCUPOBAHHBIN PEXXUM 3aHATUN U OTHbIXA,



peryisipHas (Qu3nyeckas aKTHBHOCTh), (PM3MUECKOE COBEPIICHCTBOBAHHE IPU 3aHATUSAX CIIOPTUBHO-030POBUTEIHHON
JeSITeIbHOCTHIO;

6) TpynoBoe BociMTaHue:

TOTOBHOCTh K TpPYIy, OCO3HAaHHWE IIEHHOCTH TPYAOIIO0Us, HWHTEpPEC K pa3iuuHbIM cdepam mpodeccuoHaIbHOMN
JESITEIbHOCTH, CBA3aHHBIM C MAaTEMaTUKON M €€ NPWIOKEHUSMH, YMEHUE COBEpLIaThb OCO3HAHHBIM BBIOOp Oyayleit
npodeccun U pearn30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IUIAHBI, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTH4ECKOMY
o0pa3oBaHHIO W CamMOOOpPa30BAaHUIO Ha MPOTSHKEHHUH BCEH JKMU3HH, TOTOBHOCTh K AaKTUBHOMY YYacTHIO B PEIICHUU
MPAKTUYECKHX 3a7]a4 MaTeMaTHUECKON HApaBICHHOCTH;

7) 3ko10TMYECKOEe BOCTIMTAHME:

c(OPMUPOBAHHOCTh HIKOJIOTMUYECKON KYJIbTYphl, MOHMMAHUE BIUSHUS COLUATBHO-3KOHOMHMUYECKUX IIPOLIECCOB Ha
COCTOSTHME TIPUPOTHON M COIMATIBLHON Cpefbl, OCO3HAHME TI00aJHHOTO XapaKTepa KOJOTHIECKUX MpoOIeM, OpueHTaIus Ha
NPUMEHEHNE MAaTeMaTHYeCKUX 3HAHUM Ui pelieHHs 3aad B 00JIaCTH OKPY’KAIOIIEH Cpellbl, MIIaHUPOBAaHUE TMOCTYIIKOB H
OLICHKH WX BO3MOKHBIX TIOCJIEICTBUMN JJIsI OKPYKAIOIIEH CPEIbI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(OpPMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOILLEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKH U OOLIECTBEHHOMN
MPAKTUKH, TOHMMaHUE MaTEMaTHUECKON HAyKH Kak c(pephl UeITOBEUECKON NeATEIHbHOCTH, ITAMOB €€ Pa3BUTHS U 3HAYMMOCTH
U pa3BUTHS IIUBWIM3AINH, OBJAJCHUE S3BIKOM MAaTEMaTUKU M MaTEeMaTHUeCKON KyJIbTYpOW KakK CpPEICTBOM IO3HAHUS
MUpPa, TOTOBHOCTh OCYIIECTBIISATh MPOEKTHYIO M UCCIIEI0BATENbCKYIO IEATEIBHOCTh MHANBUYAJIbHO U B TPYTIIIE.

METAINPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiicTBUSA
ba3oBble Jiornueckue aeicTBUA:



BBISIBJISITH M XapaKTePU30BaTh CYIIECTBEHHBIE NMPU3HAKM MATEMaTHMYECKUX OOBEKTOB, MOHSITHHA, OTHOLUIECHUH MEXIy
HNOHATUSIMH, (HOPMYJIUPOBATH OMPECIICHUS TOHATUN, YCTaHABIMBATH CYIIECTBEHHBIM MPU3HAK KIACCU(PUKAIIUU, OCHOBAHUS
1U1s1 00OOIIEHUS U CPABHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIIN34;

BOCIPUHUMATh, (POPMYIMpPOBaTh U MPEOOPA30BBIBATH CYXACHUSA: YTBEPAUTENIbHbIE U OTpHUIATENbHbIEC, €IUHUYHBIC,
YacTHBIE U 00IIUE, YCIOBHBIE;

BBISIBJISITh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M NPOTHBOpeuHs B (pakTax, JaHHBIX, HAOTIOACHUSIX U
YTBEPKICHUSIX, IPEearaTb KpUTEPUHU ISl BBISIBJICHUS 3aKOHOMEPHOCTEHN U MPOTHUBOPEUMI;

JIeNaTh BBIBOJIbI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, IETYKTUBHBIX U UHAYKTUBHBIX YMO3AKIIOUEHHHN, YMO3AKITIOUEHH
10 AaHAJIOTHH;

IPOBOJIUTH CAMOCTOSITENIBHO JI0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKIACHUH (IIPsIMbIE U OT IPOTUBHOTO), BHICTPAUBATh
apryMeHTaluIo, IPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KIEHUS U BBIBOJIBI;

BbIOMpATh CcHoco0 pelieHus ydyeOHOMl 3amauu (CpaBHHUBAaTh HECKOJBKO BApUAHTOB PEIIEHUs, BbIOMpaTh Hauboliee
MOJIXOSIINI ¢ YYETOM CAMOCTOSITEIILHO BBIJICIICHHBIX KPUTCPHUCR).

ba3oBble uccienoBarejabcKue 1eHCTBUA:

UCIOJb30BaTh BOMPOCHl KAK HCCIIEJOBATEIbCKUNA MHCTPYMEHT MO3HAaHUA, (OPMYIUPOBATH BOIMPOCHI, (PUKCUPYIOLIUE
MpPOTUBOpEYHE, MPOOIEMy, YCTAaHABIMBATh HCKOMOE U AaHHOE, (POPMHUPOBATH TUIIOTE3Y, APIYMEHTUPOBATH CBOIO MO3HULIHIO,
MHEHUE;

MPOBOAUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIA HKCIIEPUMEHT, HCCIEAOBaHHE IO YCTAHOBJICHHIO OCOOEHHOCTEH
MaTEeMaTHYECKOro 00BEKTA, SIBICHHUS, IPOIECCa, BBISIBJICHUIO 3aBUCUMOCTEN MEXTy O0BEKTaMHU, SBJICHUSIMH, IPOLIECCAMU;

CaMOCTOSITENIbHO (POPMYJIUPOBATH OOOOIIEHHS M BBIBOJIBI IO pe3yJibTaTaM IMPOBEAEHHOTO HAOIIOACHUS, UCCIIEI0BaHuS,
OLICHUBATh JOCTOBEPHOCTD MOJTYUYEHHBIX PE3YJIbTATOB, BHIBOJAOB U 0000LIECHUM;

IPOTrHO3UPOBATh BO3MOXKHOE PA3BUTHUE IMPOIIECCA, & TaKKE BBIABUTATH MPEINOJOXKEHUS O €ro pPa3BUTHH B HOBBIX
YCIIOBHSIX.

PadoTa ¢ nngopmanueii:

BBISIBJIITH Je(ULUTHI UHPOPMALIMK, TaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha BOIPOC U JUIsl pELICHUs 3a/1a4H;
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BbIOMpPATh MHGOPMAIIMIO U3 UCTOYHUKOB Pa3IUYHBIX TUIIOB, aHAIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH
HH()OPMAITUIO PA3TUIHBIX BUIOB B (JOPM MIPEICTABICHHUS,

CTPYKTYpUPOBaTh HHGOPMAIIHIO, IPECTABIATH €€ B PA3IMYHBIX (opMax, UILTIOCTPUPOBATH TpapUuecKH;

OILICHUBATh HAAEKHOCTh HH(OPMAIIUU IO CAMOCTOSTENBHO CHOPMYIUPOBAHHBIM KPUTECPHUSM.

KoMMyHuKaTHBHBIE YHHBeEpPCaJIbHbIE y4eOHbIe JeHCTBUS

Oo0menne:

BOCIIPUHUMATH U (OPMYIUPOBATH CYkKICHHS B COOTBETCTBUH C YCIOBUSIMU U IEISIMU OOLIEHUS, ICHO, TOYHO, TPAMOTHO
BBIPAXaTh CBOIO TOYKY 3pEHHUS B YCTHBIX M IHCHBMEHHBIX TEKCTax, JaBaTh IOSCHEHUS MO XOJy pELICHUs 3a/1auu,
KOMMEHTHUPOBATh MOJYYCHHBIN pe3yIbTarT;

B X0/i€ OOCYXJEHHU 3a7aBaTh BOIPOCHI MO CYIIECTBY 00CYKIaeMOM TeMbl, MPOOJIEMBI, pEIIaeMOi 3a/1a4l, BbICKA3bIBATh
WJIeH, HaleJIEHHbIE Ha TOWCK pELICHUs, COMOCTAaBJATh CBOM CYXKACHUS C CYXKICHUSIMHU JIPYTMX YYaCTHUKOB JUajora,
0oOHapyKMBaTh PA3IMUME U CXOJCTBO MO3UIUHI, B KOPPEKTHOU (hopme hopMyIrMpoBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS;

MPENCTaBIATh PE3YJIbTAThl PEIICHUS 3aJaud, SKCIEPUMEHTa, UCCIEIOBAaHUS, MPOEKTa, CaMOCTOATEIHLHO BBHIOMPATH
(dbopmMart BBICTYIUJICHUS ¢ YYETOM 3aJ1au MPE3CHTAIMU U OCOOCHHOCTEHN ayAMTOPUH.

PerynasiTuBHbBIC YHHBeEpCaJbHbIE Y4eOHbIC 1CHCTBHS

Camoopranusanus:

COCTABJISITh IUIAH, AJITOPUTM PEIICHUS 3aJauyM, BBIOMPATH CIOCOO pEIIeHHS C YYETOM HMEIOIIHUXCS PECYpPCOB H
COOCTBEHHBIX BO3MOKHOCTEW, apTyMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEHICHUH ¢ Y4ETOM HOBOM MH(MOPMALIHH.

CaMOKOHTPOJIb, IMOLIMOHAJIBbHBIN HHTEJJICKT:

BJIa/IeTh HaBbIKAMU TMO3HABATEIbHOM pe(IeKCUN KaK OCO3HAHUS COBEPILAEMBIX JACUCTBUN U MBICTUTENIBHBIX POILECCOB,
UX Pe3yJIbTaTOB, BIAJETh CIOCOOAMU CaMOIIPOBEPKHU, CAMOKOHTPOJS Mpoliecca U pe3yjbTaTa PelIeHHs MaTeMaTH4YeCKOM
3a/1a4y;
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IPEIBUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPH PEIICHUU 33]1a4d, BHOCUTh KOPPEKTUBBI B JICATCILHOCTh Ha
OCHOBE HOBBIX OOCTOSITENIbCTB, TAHHBIX, HAWJEHHBIX OIMUOOK, BBISIBIICHHBIX TPYIHOCTEH;

OIICHWBATh COOTBETCTBHE pe3yJbTaTa €M W YCJIOBHSAM, OOBSCHATH MPUYWHBI JOCTIKCHUS W HEIOCTIKEHUS
PE3yIbTaTOB JICATCILHOCTH, HAXOJUTh OITHOKY, 1aBaTh OICHKY MIPHOOPETEHHOMY OIIBITY.

CoBMecTHAA 1eATEIbHOCTD:

MOHUMATh M HCIIOJIb30BaTh MPEUMYIECTBA KOMAHJIHOM M WHIWBHAyaJbHONW pabOThl MPHU PEIICHWH y4eOHBIX 3ajad,
MPUHUMATH I1EJIh COBMECTHOM JICSITCIIBHOCTH, TUIAHUPOBATH OPTAaHU3AIUI0 COBMECTHOU PabOThI, paclpeesaTh BUILI PadoT,
JIOTOBAPUBATHCS, 00CYKIAaTh MPOIIECC M Pe3yIbTaT paboThl, 00001I1aTh MHCHHSI HECKOJIBKUX JIFOICH;

y4acCTBOBATh B TPYIIOBBIX popmax paboThl (00CYKIeHHS, 0OMEH MHEHHM, «MO3TOBBIC IITYPMbD» U UHBIC), BBIMOJHATH
CBOIO YacTh pabOTHI M KOOPJAMHUPOBATH CBOU JICUCTBUS C IPYTMMH Y4JICHAMH KOMAaH/Ibl, OIIEHUBAaTh KAa4€CTBO CBOETO BKJIaja B
o0ITui POIYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM YIACTHUKAMH B3aUMOICHCTBUSI.

HHPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kaacca oOyyaromuiicss HayqUTCs:

CBOOOJTHO OMEPUPOBATH OCHOBHBIMH TMOHSATHUSMHU CTEPEOMETPUM TIPH PEIIEHWU 3a7ad U [POBEIACHHUH
MAaTeMaTHYECKUX PACCYKICHUN;

MPUMEHATH AKCUOMBI CTEPEOMETPHUU U CIICICTBUS U3 HUX MIPU PEIICHUN T€OMETPUUECKHUX 3a/1aY;

KJIacCU(UIIMPOBATh B3aMMHOE PACIOJIOKEHHE MPSIMBIX B MPOCTPAHCTBE, IJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U
IJIOCKOCTEN B IPOCTPAHCTBE;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH, CBSI3aHHBIMU C YIJaMH B MPOCTPAHCTBE: MEXIY MPSMBIMH B MPOCTPAHCTBE,
MEXAY NPSIMOU U IUIOCKOCTHIO;

CBOOOJIHO OTIEPUPOBATH MOHATUSIMU, CBI3aHHBIMU C MHOTOIPaHHUKAMU;

CBOOOJIHO pacro3HaBaTh OCHOBHBIE BUJIbI MHOTOTPAaHHUKOB (IIpU3Ma, MUpaMua, IpsIMOYTOJIbHBIN Mapaieenumnes,

Ky0);
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KJ'IaCCI/I(bI/IHI/IpOBaTL MHOTI'OI'PaHHUKH, BLI6I/Ipa}I OCHOBAHUA AJIA KJ'IaCCI/I(i)I/IKaHI/II/I;

CB06OI[H0 OIICpUPOBATH IIOHATUAMHU, CBA3AHHBIMU C CCUCHUCM MHOTI'OTPAHHUKOB IINIOCKOCTBIO,

BBIIIOJIHATh MNapajuleNIbHOE, LHEHTPAIbHOE W OPTOrOHAJIBHOE MPOEKTHPOBaHHE (UIYp HA IJIOCKOCTb, BBINOIHATH
n300paxeHus GUryp Ha IJIOCKOCTH;

CTpOUTHb CCUYCHHA MHOI'OI'PAHHHUKOB Pa3IMUYHbBIMHA MCTOJAMM, BbIIIOJIIHATH (BBIHOCHBIG) INIOCKHUC YCPTCKU U3
PUCYHKOB IIPOCTHIX 00BbEMHBIX (UTYP: BUJ CBEPXY, COOKY, CHU3Y;

BBIUHUC/IATH ILIOIIAAN HOBCpXHOCTeﬁ MHOTI'OI'PaHHHUKOB (npmMa, HI/IpaMI/II[a), TCOMCTPHUUICCKUX TCII C IPUMCHCHUCM
dopmy;

CBO60I[HO OIICPHUPOBATD INOHATHUAMU: CUMMCTPHUA B IIPOCTPAHCTBC, OCHTP, OCh U IINIOCKOCTh CUMMCTpPHUHU, OCHTP, OCbh U
IUIOCKOCTh CUMMETPHUU (DUTYPHI;

CBO60}1H0 OIICpUPOBATh IMOHATHUAMHU, COOTBCTCTBYIOIIMMH BCKTOPAM U KOOPpAWMHATAM B IIPOCTPAHCTBE,

BBITIOJIHATH I[GﬁCTBHH HaJ BCKTOpaMU,

peuiats 3aJadr Ha J0Ka3aTCJIbCTBO MATCMATHYCCKHUX OTHONIEHUA WU HaXOXICHUC TCOMCTPHUYCCKHUX BCJIWYMH,
IMpUMCHAA H3BCCTHBIC MCTOAbI IIpU PCIICHHHW MATCMATHYCCKHUX 3aJdda4d IIOBBIIICHHOI'O MW BBICOKOI'O YPOBHA
CJII0KHOCTH,

IIPUMEHATh MPOCTEUIINE NPOTPAaMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHCTEMBI NPH PELICHUU
CTEPEOMETPUUYECKUX 3a/1aY;

W3BJICKATh, MPEOOPa30BBIBATh U MHTEPIPETUPOBATH MHPOPMAIIUIO O MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax,
MPCACTABJICHHYIO HA UCPTCIKAX U PUCYHKAX;

MNPUMCHATH IMOJIYUCHHBIC 3HAHUS HA IIPAKTHUKC. CPAaBHHBATHL M AHAJIM3UPOBATH PCAJIBHBIC CHUTYyallUHU, IPUMCHATH
W3YUYCHHbIC TIOHATUS B MPOLIECCE MOKUCKA PEIICHUs MaTeMaTH4ecKu chOpMYJIUPOBAHHON MPOOJIEMbI, MOJEIUPOBAThH
pE€alIbHbIC CUTYallH HaA A3BIKC I'COMCTPHUU, UCCICA0OBATH ITOCTPOCHHBIC MOJCIIN C UCIIOJIB30BAHUEM I'€COMCTPHICCKUX
OOHSATHU U T COpPCM, allllapara anre6pbl, peuiaThb NPAKTUICCKUC 3a]a4, CBA3aHHBIC C HAXO0XKICHUECM I'COMCTPHUICCKUX
BEJINYUH;
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UMETh TIPEJCTaBIICHUS] 00 OCHOBHBIX AdTalax pPa3BUTHS NeOMETPUU KaK COCTaBHOM 4acTh (yHIaMEHTa Pa3BUTHUS
TEXHOJIOTHH.

K koniy 11 kiaacca o0yvaromuics HayYuTCs:

CBOOOJTHO OIEPUPOBATH MOHATUSIMH, CBI3AHHBIMU C HUIMHAPUYECKON, KOHUYECKON U CPeprUuecKoil MOBEPXHOCTIMH,
OOBSACHSTH CIIOCOOBI TTOJTYYCHHUS;

OTepUPOBAThH MOHITUSAMU, CBA3aHHBIMU C TEJIaMU BpAIICHUS: IMIIMHIPOM, KOHYCOM, Cepoil U mapoM;
pacrio3HaBaTth TeJia BpaileHus (IUIMHAP, KOHYC, cepa U map) u 0ObSICHATH CIIOCOOBI MOMYUYSHUS TEJ BpalleHNUS,
KJIacCU(UIIUPOBATH B3aUMHOE PACIONIOKEHNE CHEPHI U MITOCKOCTH;

BBIYKCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHMKOB W TeJ BpalleHus, OObEMBI U IUIOMIAJAN TOBEPXHOCTEH
MHOTOTPaHHUKOB U TEJ BPAIICHUS, TeOMETPUUECKUX TEJ C MPUMEHEHUEM (POpMYT;

CBOOOJTHO ONEPUPOBATH TOHATUSIMHU, CBS3aHHBIMH C KOMOWHAITUSIMHA TEJ BpalleHUS W MHOTOTPAaHHUKOB:
MHOTOTPAaHHHK, BIUCAHHBIA B chepy W OMHCAHHBIA OKOJIO cdepsl, chepa, BIHCAHHAS B MHOTOTPAHHHUK WIIN TEJIO
BpaIICHUS;

BBIYHCIIATH COOTHOIIECHUSI MEXKIY TIJIOMIAIIMU MOBEPXHOCTEN U 00BbEMaMHU MOJAOOHBIX TET;

U300pakaTh M3y4aembie (UTYPHI, BBIMOIHATH (BBIHOCHBIE) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX
buryp: BuI cBEpXy, COOKY, CHU3Y, CTPOUTH CEUCHUS TN BpAIICHUS;

W3BJICKATh, HHTEPIIPETUPOBATH U TPEOOPa30BBIBATh HHPOPMAIIUIO O MPOCTPAHCTBECHHBIX TE€OMETPHUCCKUX (UTYypax,
MIPEICTABICHHYIO HAa YePTEKAX U PUCYHKAX;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJIHSTH OTI€paIlui HaJl BEKTOPAMH;

3a/1aBaTh TUIOCKOCTh YPABHCHUEM B JICKAPTOBOW CHCTEME KOOPIMHAT;

peraTh TEOMETPUICCKUE 3a/1a41 Ha BBIUHUCICHUE YTIIOB MEXKIY MPSIMBIMHA M TUIOCKOCTSIMH, BBIYHMCIICHUE PACCTOSHHM
OT TOYKH JIO TJIOCKOCTH, B 1IEJIOM, Ha PUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METO/a TIPH PEIICHUY;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMH, CBSI3aHHBIMU C IBUKEHUEM B TIPOCTPAHCTBE, 3HATh CBOMCTBA JIBIKEHUIA;
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BBITIOJTHATh M300pa)K€HUsI MHOTOTPAHHUKOB M TeJ BpallleHUs IPH NapalieIbHOM IepeHoce, IEHTpaIbHOM
CUMMETPHH, 3€PKATBHON CUMMETPHUU, IIPU TOBOPOTE BOKPYT MPSAMOM, MPeoOpa3z0oBaHus OA00MS;

CTPOUTH CEYEHUS MHOTOIPAHHUKOB M TEJI BPAIICHUS: CEUCHUS MUIMHApPA (MapaJyieIbHO U MEPHEHIUKYIISPHO OCH),
ceuyeHus KoHyca (mapajijiebHble OCHOBAHUIO M IIPOXOAAIINE Yepe3 BEPIINHY ), CEUCHUS 1apa;

UCII0JIb30BaTh METO/Ibl MOCTPOCHUS CEYEHUM: METO/T CJIEIOB, METOJl BHYTPEHHETO ITPOCKTUPOBAHUS, METO/T IEPEHOCA
CEKYILEH TIOCKOCTH;

JIOKa3bIBATh FTEOMETPUUYECKUE YTBEPKICHHUS;

MIPUMEHSTh T€OMETpUUECKUE (DAKTHI JIJIs1 PEIICHUSI CTEPEOMETPUYECKUX 3a/a4, MPEANOJIaralolnuX HeCKOJIbKO I11aroB
pelieHus, €ClId yCIOBHUS MPUMEHEHUS 3a1aHbl B IBHOU U HESIBHOM (hopme;

pelaTh 3a/1a4M Ha JJOKa3aTeIbCTBO MATEMaTHUUECKUX OTHOLICHUN U HaXOXKICHUE TEOMETPUUECKUX BEIUYHH;
MPUMEHATh  MPOTPAaMMHBIE  CPEACTBA M AJIEKTPOHHO-KOMMYHHMKAIIMOHHBIE  CUCTEMBbl MPU  PEIICHUH
CTEpEOMETPUYECKHX 3a/1ay,

MPUMEHSTh TOJYUYCHHbIC 3HAHUS HA TMPAKTUKE: CpaBHUBATh, aHAJIW3UPOBATh U OIICHUBATH PEAJIbHBIC CUTYaIIWH,
NPUMEHATh HW3YYCHHBIE TIOHSTHS, TEOPEMBbI, CBOWCTBAa B IIPOIlECCE IIOMCKAa PEIICHUS MaTeMaTUYeCKH
chopMyIMpOBaHHON TIPOOJIEMBI, MOJCIUPOBATh pealbHBIC CHUTYallMd Ha S3bIKE TE€OMETPHH, HCCIICIOBaTh
MOCTPOCHHBIE MOJIEIM C MCIOJIb30BAHHMEM TI'€OMETPUUECKUX TOHATUM W TeopeM, ammapara ainreOpbl, peniathb
MPaKTUYECKUE 3a7a4M, CBSA3aHHBIE C HAXO0XK/ICHHUEM T€OMETPUUECKUX BEJIUYUH;

MMETh TIPEJICTABIICHUsT 00 OCHOBHBIX JTalax Pa3BUTHS T€OMETPUU KaK COCTaBHOM YacTh (GyHIAAMEHTa Pa3BUTHUS
TEXHOJIOTUH.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/bHbIe
padoThI padoThI pecypenr
1 BBenenue B ctepeoMeTputo 23 1
5 B3anMHOe pacnionoxeHue npsMbIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX U TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [leprieHANKYISAPHOCTH NMPSIMBIX U 25
IUIOCKOCTEH B IPOCTPAHCTBE
VYTIIBI U paccTOSHUS 16
MHororpanHuku 7
BexTopsl B IpocTpaHCcTBE 12
8 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 9
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrpoasmeie  Tpaktuseckue (ungposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypen
1 AHaMTHYECKass TEOMETPHS 15 1
) [ToBTOpeHME, 0606meHPUIe " 15 1
CUCTeMAaTH3aIHsl 3HAHUH
O06bEéM MHOTOTpaHHHKA 17
4 Temna BpamieHus 24
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1
KPYTJIIBIX TEJ
6 JIBroKeHUs 5 1
7 [ToBTOpEHwMeE, 0606HI€HI:I€ " 17 9
CUCTeMAaTH3aIHsl 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0
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MOYPOUYHOE
MPOLIECCA
OBS3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIUISI VUEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
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