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IHOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma yueOHOro kypca «l'eomerpusi» 06a3oBoro ypoBHs s oOydwarommuxcs 10 —11
KJIaccoB pa3zpaboTaHa Ha ocHOBe DenepalbHOrO roCyJapCTBEHHOTO 00pa30BaTENBHOTO CTAaHIApTa CPEIHEro
o0mero oOpa3oBaHMs, C Y4ETOM COBPEMEHHBIX MHUPOBBIX TPEOOBaHUI, MPEIBABISIEMBIX K MaTeMaTHIECKOMY
00pa3oBaHMIO, W TPAJULUI pOCCHUIICKOTO oOpa3oBaHMs. Peammsanms mporpaMmbl 00ecTieYrMBaceT OBIAZCHUE
KITIOYEBBIMH KOMIIETCHLIMSIMH, COCTABJISIOIIMMHU OCHOBY JJISi CAMOPA3BUTHS W HEMPEPHIBHOIO OOpa3OBaHMS,
[EJIOCTHOCThH OOIIEKYJIbTYPHOTO, IMYHOCTHOTO U TI03HABATENILHOTO Pa3BUTHS JTMYHOCTH 00YYaIOLIHXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca T€OMETpHHM Ha YPOBHE CpeJHero odOmero oOpa3oBaHusi 00yclOBIEHA
MPAKTUYECKOH 3HAYMMOCTBIO METANPEIMETHBIX M TPEAMETHBIX pe3yJbTaTOB OOY4YEeHHsS TE€OMETPHH B
HAIpPaBJIEHUU JIMYHOCTHOTO pa3BUTHUS OOydaromuxcs, (GpopmMupoBaHUS (PYHKIIHMOHAIBHOH MaTeMaTHYeCcKOM
IPaMOTHOCTH, MW3Y4YEHHs] JPYrMX Yy4eOHBIX JUCHUIUIMH. Pa3zButue y oOydaromuxcs MpaBUIIbHBIX
IIPEJICTAaBICHUM O CYIIHOCTH MU NPOUCXOKICHUM N€OMETPUUYECKUX aOCTPaKLMM, COOTHOILIEHUU DPEaIbHOTO U
UJCAIBHOTO, XapaKTepe OTPaKEHUs MAaTEMaTHUUECKON HAayKOW SIBIEHUH U MPOLIECCOB PEaIbHOTO0 MHpA, MECTE
reOMETPUH B CHCTEME HayK M POJM MaTeMaTHYeCKOro MOJECIMPOBAHMS B HAYYHOM MO3HAHUU M B MPAKTHUKE
crocoOcTByeT (QOPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHUS YyUalIMXCsA, a TakKe KadyecTB MBIIIICHUS,
HEOOXOIUMBIX JIJISl /IAlITAI[IU B COBPEMEHHOM OOIIECTBE.

I'eomerpust siBIIsIeTCSI OAHUM U3 0a30BBIX MPEAMETOB HAa YPOBHE CpPEIHEro 00IIero o0pa3oBaHus, Tak KaK
o0ecrieurBaeT BO3MOXKHOCTh HM3yU€HHUS KaK IUCIUIUIMH E€CTECTBEHHO-HAYYHOW HANpPaBIEHHOCTH, TaK H
T'YMaHUTAPHOM.

Jlornyeckoe MbIIUIeHUE, (HOPMUPYEMOE MTPH U3YUYSCHHH O00YYArOIIUMUCS NOHATHIHHBIX OCHOB T€OMETPHUHU
U TOCTPOEHUHU LIEMOYKH JIOTUYECKHX YTBEP)KIECHUH B XOJI€ PEUIEHHMs] TI'€OMETPUUYECKUX 3a/jad, yMEHHE
BBIBUTATh M OMPOBEPraTh TUIOTE3bl HEMOCPEICTBEHHO HCIOJIB3YIOTCS MPHU PEIICHUU 337ad €CTECTBEHHO-
HAyYHOTO IIMKJIA, B YaCTHOCTH U3 Kypca (PU3UKU.

YMeHHne OpHEeHTHUPOBAaTbCS B MPOCTPAHCTBE WIPAET CYHIECTBEHHYIO pOJIb BO BCEX O0JIACTIX
NesITeIbHOCTH yenoBeka. OpueHTalus 4eJ0BeKa BO BPEMEHHM M MPOCTPAHCTBE — HEOOXOJUMOE YCIOBHUE €ro
COLIMAJIBHOTO OBITHSA, (OpMa OTPaKEHHsI OKPY>KAIOLET0 MHUPA, YCIOBHE YCIEIIHOTO MO3HAHUS M aKTUBHOTO
npeoOpa3oBaHus JiefcTBUTENBbHOCTH. OmnepupoBaHHE NPOCTPAHCTBEHHBIMH OOpa3amMM OOBEIUHSIET pa3HbIe
BU/Ibl YUEOHOU U TPYJOBOMU JEATEIbHOCTH, SIBISETCS OJHUM M3 MPOPECCHOHAIBHO Ba)XKHBIX KaYE€CTB, I03TOMY
aKkTyaJlbHa 3a7ada (QOpMUpPOBaHHS Yy OOydaroIIMXCs MPOCTPAHCTBEHHOI'O MBIIUIEHUS KaK Pa3HOBUIAHOCTU
00pa3HOT0 MBIIUIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTAa B TOJITOTOBKE K MPAKTUYECKOH NEesTeIbHOCTH MO
MHOTHM HaIpaBIIEHUSIM.

ens ocBoeHust mporpammbl ydeObHOro Kypca «['eomerpusi» Ha 0a30BOM ypOBHE OOydYeHUS —
o01reo0pazoBaTeibHOE U OOIICKYJIBTYPHOE pPa3BUTHE OOYUYaIOIMIMXCA Yepe3 OO0ecredeHHe BO3MOXKHOCTH
NpUOOPETEHUsT U MCIOJIb30BAaHUSI CHCTEMATUYECKMX T'€OMETPHUECKUX 3HAHUH U JAEUCTBHUM, crnenu@uuHbIX
reOMETPHH, BO3MOXHOCTH YCIIEHIHOTO IMPOJODKEHHs 00pa3oBaHUs MO CHELUANIBHOCTAM, HE CBSA3aHHBIM C
MIPUKJIaIHBIM UCIIOJIb30BAHUEM T€OMETPHUH.

[IporpamMma o reomeTpun Ha 6a30BOM ypOBHE NpeAHA3HAUEHa /ISl 00YYaroIIMXCsl CpeAHEH HIKOJIbI, He
WCTIBITHIBABIINX 3HAYMTEIBHBIX 3aTPyJHEHUI Ha YpOBHE OCHOBHOIO o0miero odpasoBanus. Takum oOpazom,
oOyyaromuecsi Ha ©0a30BOM YpPOBHE JOJDKHBI OCBOMTH OOIIME MaTeMaTHYeCKHe YMEHUs, CBSI3aHHBIE CO
crenuguKoil reoMeTpun U HeoOXOJUMBbIE JJIsl )KU3HU B COBPEMEHHOM obuiecTBe. Kpome 3TOro, OHM HMEIOT
BO3MOXKHOCTh H3YYHUTh TE€OMETPUIO OoJiee TIIyOOKO, €Cii B JaJbHEHIIeM BO3HUKHET HEOOXOIUMOCTh B
reOMETPHUECKUX 3HAHUSAX B IPOPECCHOHATBHOM NeATETbHOCTH.

JIOCTH)KEHHE 1€ OCBOCHHS IPOrpaMMbl 00ECHEUMBACTCS PpEIIEHHEM COOTBETCTBYIOLIUX 3aJ1ad.
[IpuoputeTHbIME 331a4aMi OcBOeHUs Kypca «['eomerpun» Ha 6a30BoM ypoBHe B 10—11 kitaccax siBIstOTCA:

e (opmupoBaHHE NPECTABICHUS O TEOMETPUU KAaK 4YaCTU MHUPOBOH KyJIbTypbl U OCO3HaHUE €&

B3aMMOCBSI3U C OKPY’KaIOLIUM MUPOM;



e (opMHUpOBaHME INPEACTABICHUS O MHOIOIpAaHHMKAaxX M TeJlaX BpallleHHs Kak O BaKHEHIIuX
MaTeMaTHYECKUX MOJAENAX, MO3BOJISIOIIMX ONHUCHIBATh M M3Yy4aTb Pa3HbIC SBJIECHUS OKPY’KAIOIIETO
MUDA;

e (opMHUpOBaHHME YMEHHUS PacllO3HABATh HA YePTEKaX, MOJICNIAX U B PEaIbHOM MHpPE MHOTOI'PaHHUKH U
TEJa BpallleHus;

e OBJIAJICHUE METOJAMH PEIICHHS 3a/1a4 Ha MTOCTPOEHUS Ha N300PaKEHHUIX MPOCTPAHCTBEHHBIX QUTYP;

e (opMHUpPOBaHHE YMEHUS ONEPUPOBATH OCHOBHBIMH IMOHITUSAMHU O MHOTOTPAaHHUKAX U TeJlaX BPaICHHS
U MX OCHOBHBIMH CBOWCTBaMH;

® OBJIQJICHUE AITOPUTMAMH pEIICHUS OCHOBHBIX THIIOB 3a7ad; (OPMHUPOBAHHWE YMEHHUS HPOBOJHUTH
HECJIOJKHBIE J0Ka3aTeNIbHBIE PACCYKICHHUS B XOJE PELICHUS CTEPEOMETPUYECKHX 3ahad M 3a1ad C
IIPAKTUYECKUM COZECpKAHUEM;

® Da3BUTHE MHTEIUICKTYalIbHbIX M TBOPYECKHUX CHOCOOHOCTEH 0O0ydaromuxcsi, I03HABATEIbHOM
aKTUBHOCTH, UCCIIEOBATENbCKUX YMEHUN, KpUTUYHOCTU MBILLUICHHUS;

e (opmupoBaHue (YHKIHMOHAIBHOM TPAaMOTHOCTH, PEJIEBAHTHOM I€OMETPUHU: YMEHHE pPAcIOo3HaBaTh
IIPOSIBJIEHUSI T€OMETPUUECKUX IOHATHUH, OOBEKTOB M 3aKOHOMEPHOCTEM B pPEaJbHBIX KU3HEHHBIX
CUTyallUssIX M TPU M3YYEHUH JpPYIHX YUEOHBIX IPEAMETOB, MPOSIBICHHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYJIMPOBaTh UX HA S3bIKE '€OMETPUHU M CO3/aBaTh T'€OMETPUUYECKUE MOJIENH,
IIPUMEHSTh OCBOEHHBIM N€OMETPUUECKUI anmapart Juisl pelIeHHs] TPaKTUKO-OPUEHTHPOBAHHbIX 3ajad,
UHTEPIPETUPOBATH U OLICHUBATH I1OJTYyYEHHbIE PE3YIbTATHI.

OTnu4uTeNIbHOM OCOOEHHOCTBIO IPOrPaMMBbI SIBJIIETCS BKIIOUEHHE B KypC CTEPEOMETPUU B Haydaje ero
M3y4YEHUS 3ajlay, PelIaeMbIX Ha YPOBHE MHTYMTUBHOTO IO3HAHUS, U ONpeeIEHHBIM 00pa3oM OpraHM30BaHHAs
pabora Hag HHMH, 4YTO CHOCOOCTBYIOT Ppa3BHTHIO JIOTUYECKOTO W TPOCTPAHCTBEHHOTO MBIIUICHUS,
CTUMYJIMPYET NPOTEKaHUE HHTYUTHUBHBIX [IPOLIECCOB, MOTUBUPYET K JaJbHENIIEMY U3YyUEHHUIO IPEIMETA.

[Ipennourenue oTHArcs HAIIAJHO-KOHCTPYKTUBHOMY METOAY OOydYeHHs, TO €CTh TEOpETHYECKHE
3HaHUS HUMEIT B CBOEH OCHOBE 4YYyBCTBEHHOCTb IPEAMETHO-NIPAKTUYECKON JAedaTenbHOCTH. PaszBurtue
IIPOCTPAHCTBEHHBIX MPEJICTABICHUN y y4allluXcs B Kypce CTEPEOMETPUU MPOBOAMUTCS 3a CUET pellleHus 3a1adu
Ha CO3JaHUE IPOCTPAHCTBEHHBIX O0pa30B M 3aJady Ha OINEPUPOBAHUE IPOCTPAHCTBEHHBIMH OOpa3aMu.
Co3nanue o0pasa MPOBOAUTCS C ONOPOH Ha HAIIAHOCTh, @ ONIEPUPOBAHUE 00Pa30M — B YCIOBHSX OTBIICUCHHUS
OT HarJIIJHOCTHU, MBICJIEHHOT'O U3MEHEHUS €r0 UCXOJHOTO COAEPKAHUS.

OcHoBHbIE cojiepkaTenbHble JUHUM Kypca «l'eomerpum» B 10-11 knaccax: «MHOrorpaHHUKWY,
«IIpsiMble U TIJIOCKOCTU B MPOCTpaHCTBE», «Tena BpaueHus», «BeKTopbl U KOOPAMHATHI B IPOCTPAHCTBE.
DopMHUpPOBaHUE JIOTUUECKUX YMEHUN PAcIIPEAEIIAeTCsl HE TOJIBKO 10 COAEP KATEIbHBIM JIMHUAM, HO U 10 TOAAM
00y4eHHsI Ha ypPOBHE CPEIHETO 00Iero 00pa3oBaHusl.

Conepxkanne 00pa3oBaHMs, COOTBETCTBYIOLIEE IPEIAMETHBIM pe3ylbTaTaM OCBOCHMs pabodei
MIPOrpaMMBbl, paclpeneiaéHHbIM M0 rojaM 00y4YeHHs, CTPYKTypHUPOBAHO TakKUM OOpa3oM, 4yTOObI OBJIAJICHHUE
TFEOMETPUUYECKUMHU TMOHATHSMM M HaBBIKAMU OCYLIECTBIIJIOCH IIOCJIENOBAaTENIBHO M IMOCTYNATENbHO, C
COOJIFOJICHMEM TIPUHIMIIA TPEEeMCTBEHHOCTH, 4YTOObI HOBBIE 3HAHMSA BKIIOYAINCh B OOIIYI0 CHCTEMY
reOMETPUUYECKUX TMpeJICTaBlIeHU oOydaromuxcs, pacmmpsas W yrayOmsss  e€, oOpa3ys IpouHbIe
MHO>KECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha u3yuenne reomerpun otBoauTcs 2 yaca B Hegeno B 10 kinacce u 1 wac B Hepenmo B 11 kiacce, Bcero
3a 1Ba rojga ooyuenus - 102 yueOHBIX Jaca.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE TIOHATHS cTepeoMeTpud. Toduka, mpsMas, IUIOCKOCTb, MNpocTpaHcTBO. IlonsTHE 00
AKCHOMAaTHYECKOM ITIOCTPOCHUH CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUH U CIIEACTBUS U3 HUX.

B3anMmHOEe pacnonokeHHe INpsAMBIX B IPOCTPAHCTBE:  IIEPECEKAIOIIMECS, IApauIeIbHBIE U
CKpeIlnBaroIuecs npsamele. [lapamienbHOCTh NPAMBIX U INIOCKOCTEH B IPOCTPAHCTBE: MapajlIeIbHbIC NPSMBIC
B IIPOCTPAHCTBE; MAPAJUIEIBHOCTh TPEX NPAMBIX; NApaUICIBHOCTh INPAMONM M IUIOCKOCTH. YTIBI C
COHAIPABJICHHBIMUA CTOPOHAMH; YIOJI MEXAy IMpPsIMbIMM B IIPOCTpaHCTBE. llapayinenbHOCTh IIIOCKOCTEM:
napajiesibHble TUIOCKOCTH; CBOMCTBA MapajuieNbHBIX IuiockocTeil. [Ipocreiimme nmpoctpancTBEHHbIE (QUTYPBI
Ha IJIOCKOCTU: TeTpa’Ip, KyO, mapajuiesenuIes; ocTpoeHUe CeUeHH.

IlepneHIUKYISIPHOCTh NPSMOM M IUIOCKOCTH: NEPIEHIUKYIISIPHBIE IPSMbIE B IIPOCTPAHCTBE, NPSMBIC
MapaJuleIbHbIE U NEPHEHAMKYJSIPHBIE K IUIOCKOCTH, IPU3HAK IEPHEHIUKYJSIPHOCTU MPSIMOM M IUIOCKOCTH,
TeopemMa O IPSIMOM NEPHEHAUKYJSIPHOM IUIOCKOCTH. YIUIBI B IIPOCTPAHCTBE: YIrOJl MEXKIAy IpsAMON U
IUIOCKOCTBIO; JIBYTPaHHBIA yTOJI, JMHEMHBIA Yrosl JByrpaHHoOro yria. lleprnenaukyissp M HaKJIOHHBIE:
paccTosiHiEe OT TOYKH J10 IUNIOCKOCTH, PACCTOSIHUE OT IPSAMOM 10 TIOCKOCTH, MPOEKLUs (PUIyphl Ha IIOCKOCTb.
[lepneHMKyIApHOCTD IUIOCKOCTEW: IPU3HAK INEPIEHAMKYJIPHOCTH [BYX ILIOCKOCTEH. Teopema o Tpéx
MEPIEHIUKYIISPAX.

MHOrorpaHHuKHa

IlonsiTiE MHOrOrpaHHMKA, OCHOBHBIE JJIEMEHTBl MHOIOTPAaHHMKA, BBINYKIbIE M  HEBBIIYKJbIC
MHOTI'OIPaHHUKH; pa3BEPTKa MHoOrorpaHHuka. [Ipu3ma: N-yrosbHas npusMa; rpaHd U OCHOBAHHUS IIPU3MBIL;
npsiMasi M1 HaKJIOHHas IpU3Mbl; OOKOBasi M MOJHAs MOBEPXHOCTh NMpu3Mbl. [lapannenenunen, npsMoyroyibHbIHI
napajiesienunes u ero coicrra. [lupamMuaa: N-yroiapHas nupamMujia, FpaHd U OCHOBaHHUE TUPaMUIbl; OOKOBas
U TIOJHAsl OBEPXHOCTh IUPAMU/IBI; NIPABWIbHAA U yCEUYEHHAs NUpaMuja. DJIEMEHTHI NPU3MblI U NUPAMUIBI.
IIpaBunbHBIE MHOTOTPaHHUKH: IOHATHE MPABWIBHOIO MHOTIOIPDAHHMKA; IPABWIIbHAS NpPHU3Ma U IPABUIbHAS
NMpaMKJia; IpaBUIbHAs TPEYToJbHAS IMPaMK/Ia U MIPaBWIbHBIN TeTpasap; KyO. [IpeacraBnenue o npaBuiIbHbIX
MHOTOTpaHHHUKaX: OKTa’dap, N0AEKa’Ip U nkocadap. CedyeHus Npu3Mbl U TUPAMUIBL.

CuMMeTpusi B NPOCTPAHCTBE: CHUMMETPHS OTHOCHUTENBHO TOYKH, NPAMOH, INIOCKOCTH. OJIEMEHTBI
CUMMETPHUH B NUpaMUax, apajuiejenumeaax, NpaBUibHbIX MHOTOTPAaHHUKAX.

Boruncnenue 31eMeHTOB MHOTOIPaHHUKOB: pédpa, A1uaroHainy, yrisl. [lnomans 60koBO MOBEPXHOCTH U
MOJIHOM TMOBEPXHOCTH MPSAMOW MPHU3MBI, IJIOLIAJb OCHOBAHMUN, TeopemMa O OOKOBOH MOBEPXHOCTH MPSMON
npu3mbl. [lnomans OOKOBOM MOBEPXHOCTH M MOBEPXHOCTH MPABWIBHOW MUPaMUAbI, TEOpeMa O IUIOIIAIH
yceu€HHOM nupamuabl. [lonarue 06 06béme. OOBEM nUpaMubl, IPU3MBIL.

[lonobuble Tema B mpocTpaHcTBe. COOTHOIIEHMSI MEXKIy IUIOIIAIAMHU IOBEpXHOCTEH, 00BEMaMHU
MOJI00HBIX Tel.

11 KJIACC

Tena Bpamenus

Hunuaapuyeckas MOBEPXHOCTh, O0pa3yolllye IMINHIPUYECKON MOBEPXHOCTH, OCh IMJIMHIPUYECKOU
noBepxHocTU. LlMmuHIp: ocCHOBaHMS M OOKOBas MOBEPXHOCTh, OOpasylollas M OCh; IUIOIAAb OOKOBOH H
IIOJIHOM TOBEPXHOCTH.

Konnyeckass moBepxHOCTh, 00pasylolie KOHHMYECKON IMOBEPXHOCTH, OCh W BEpIIMHA KOHUYECKOMH
noBepxHocTU. KoHyc: ocHOBaHMe U BepilinHa, 00pa3yrolias 1 OCh; IJIOMagb OOKOBOI U MOJHOM MOBEPXHOCTH.
VYceu€HHbIM KOHYC: 00pa3yIolIye U BbICOTA; OCHOBAHUS M OOKOBasi TOBEPXHOCTb.

Cdepa u map: HeHTp, paguyc, IUaMmeTp; IUIOMIA[b MOBEPXHOCTH cdepbl. B3anuMHoe pacronoxeHue
cdepsl U MITIOCKOCTH; KacaTeabHas IIIOCKOCTh K chepe; miomaas chepsl.

N306paxenue Ten BpalieHus Ha MI0CKOCTH. Pa3BépTka nunuHapa u KoHyca.



KomOuHamm Tenm BpamieHHst 1 MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMHMCAaHHBIA okoio cdepsl; chepa,
BIIMICAaHHAs B MHOTOTPAaHHUK, HJIH TEJIO BPAIICHHS.

[Tonatue o0 oObéme. OcHOBHBIE cBoiicTBa 00bEMOB Ten. Teopema 00 00BEME NPSMOYTrOIBLHOTO
napaJuienenurnesna u ciaeactsus u3 He€. O0bpEM numnHApa, KoHyca. O0BEM m1apa U 1miomanb chepsl.

[Tono6uple Tema B mpocTpaHcTBe. COOTHOWICHHS MEXAy IUIOIIAASIMHU ITOBEpXHOCTEH, O0O0BEMaMu
MIOJI00HBIX TEl.

Ceuennss wwiIMHApa (NApAJUICIBHO W TEPICHIUKYJISPHO OCH), CEYCHUs KoHyca (mapaiesibHOe
OCHOBAHHMIO U ITPOXOJIAIIEe Yepe3 BEPIIMHY ), CEUCHUS 1Iapa.

BekTOpbI H KOOPAUHATHI B POCTPAHCTBE

Bekrop Ha miockocti U B nipocTpaHcTBe. CIOXKEHUE U BBIYUTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha
yucio. PasznokeHue Bekropa 1Mo TpEM HEKOMIUIaHApHBIM BekTopam. [IpaBmiio mapamnenenwumena. Pemenue
3a7a4, CBSI3aHHBIX C NMPUMEHEHUEM MpaBHJI JEHCTBHH ¢ BekTopamu. IIpsmoyroipHas cucrema KOOpIMHAT B
npoctpancTtBe. Koopaunatsl BekTopa. [Ipocreiimme 3amaum B KOOpAWHATaX. YTOJN MEXIY BEKTOPaMH.
CkanspHOe TPOM3BEJCHUE BEKTOPOB. BhIUKCICHUE YIIIOB MEXKAY MPSIMBIMU U ILIOCKOCTSIMH. KOOpIuHATHO-
BEKTOPHBII METOJI P PEHICHNH T€OMETPUYECKUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3ybTaThl OCBOCHHS MPOTrpaMMbl yueOHOro mpeaMera « MaTeMaTHKay XapaKTepUu3yOTCs:

I'paiknanckoe BocniuTanue:

c(hOPMHUPOBAHHOCTHIO TPAXKTAHCKON MO3UIIMK OOYYArOIIEroCs KaK aKTHBHOTO M OTBETCTBEHHOTO YJICHA
pPOCCHICKOTO OO0IIeCcTBa, MPEJACTABICHHEM O MATEeMAaTUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHHS PA3THMYHBIX
CTPYKTYp, SBJIEHHUH, MpOLEAyp TIpaxJaHCKOro obmiectBa (BBIOOPBL, OHNPOCHI M Mp.), YMEHHEM
B3aMMO/ICIICTBOBATD C COLIMATIBbHBIMU HHCTUTYTAaMH B COOTBETCTBUHU C MX (DYHKIUSMU U HA3HAUCHUEM.

IIaTpnoTnyeckoe BOCIMTAHUE:

c(hOPMHUPOBAHHOCTHIO POCCUUCKOMN TPaKNaHCKON MICHTHYHOCTH, YBAKCHHS K MIPOIIIOMY U HACTOSIIEMY
POCCHIICKOM MaTE€MaTUKH, LEHHOCTHBIM OTHOLIEHUWEM K JOCTH)KEHHSIM pPOCCUHUCKUX MAaTeéMaTHuKOB U
POCCHICKOM MaTeMaTUYECKOW ILIKOJIbI, K MCIOJIB30BAHUIO 3TUX JOCTH)KEHHUM B APYIMX HAayKaX, TEXHOJOTHUSX,
cdepax IKOHOMUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

OCO3HAHHWEM JYyXOBHBIX IIEHHOCTEH POCCHICKOrO0 Hapoja; CPOpPMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHHUs, 3TUYECKOIO IIOBEJAEHUS, CBSI3aHHOIO C IPAKTUYECKHMM MPUMEHEHUEM JOCTHKEHUW HayKH H
JEeSITEIbHOCThIO YUYEHOI0; OCO3HAHUEM JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMYMBOrO Oy IyIIEro.

JcTeTHYecKoe BOCIIUTaHue:

ACTETUYECKUM OTHOIIEHUEM K MUPY, BKJIIOUasl 3CTETUKY MaTeMaTHYECKHX 3aKOHOMEPHOCTEH, 00BEKTOB,
3a/1a4y, PELICHHUM, pacCyX ACHUI; BOCIPUUMYUBOCTBIO K MAaTEMATHYECKHUM acIEKTaM pAa3JINYHbIX BUJOB
HCKYCCTBA.

PDu3nyeckoe BOCHUTAHHE:

chOpPMUPOBAHHOCTHIO yMEHHSI MPUMEHAThH MaTeMaTHYeCKHe 3HaHUS B HWHTEpecax 3J0pOBOTO H
Oe3omacHoro oOpas3a JKHU3HHM, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3I0POBBIO (340pPOBOE MHUTAHHE,
cOamaHCUpPOBAaHHBI PEKHUM 3aHATHA W OTAbIXa, pEryJsipHas (QU3NYecKas aKTUBHOCTH), (PHU3UIECKOTO
COBEPILIEHCTBOBAHUS, TIPU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIBLHOMN JAESITEIILHOCTHIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TpPYAYy, OCO3HAHMEM IIEHHOCTH TPYIOJIIOOWs; HMHTEPECOM K pazIu4HbIM cdepam
MpoeCCUOHAIBHON NIEATETbHOCTH, CBSA3aHHBIM C MaTEMaTUKOW M €€ MPHIOKEHUSMHU, YMEHHUEM COBEPIIATH
OCO3HAHHBIN BBIOOP OyyIien npodeccun U peain30BbIBaTh COOCTBEHHBIC )KM3HEHHBIE TIJIaHBI, TOTOBHOCTHIO U
CIIOCOOHOCTBIO K MAaTeMaTHUYeCKOMY OOpa3OBaHUI0 M CaMOOOpPa30BAaHUIO HA TPOTSHKEHUH BCEW IKU3HH;
TOTOBHOCTBIO K aKTUBHOMY YYaCTHIO B PEILIEHUH NMPAKTHUYECKUX 3a]]a4 MATEMaTHUYE€CKOM HAPaBICHHOCTH.

JK0JI0THYeCKOe BOCIIUTAHME:

c(hOPMHUPOBAHHOCTHIO JKOJOTUUECKOW KYJIbTYPhI, TOHUMAHUEM BIIMSHUS COLMAIBHO-DKOHOMUYECKUX
MIPOLIECCOB HA COCTOSIHUE TMPUPOAHONM M COLMAIBHOM Cpelbl, OCO3HAHHWEM TJI00aJIbHOIO XapakTepa
HKOJIOTMUECKUX TMPoOJIeM; OpUEHTalMel Ha MPUMEHEHHEe MaTeMaTHMYeCKUX 3HAaHWUW s pelleHus 3aaad B
o0JacTu OKpY’Karolleil cpefpl, IJIAaHHUPOBAHUS TOCTYNKOB W OIIEHKH HMX BO3MOXHBIX TOCIEICTBUN IS
OKpYKaIOIIEeH Cpeibl.

IleHHOCTH HAYYHOT0 MO3HAHUSA:

c(hOpMHUPOBAHHOCTHIO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU H
OOIIIECTBEHHON MPaKTUKU, MOHUMAaHUEM MaTeMaTHYeCKOW HAayKH Kak cepbl YelOBEYECKOW AEsITeNbHOCTH,
9TanmoB €€ pa3BUTHUS W 3HAYMMOCTU IS Pa3BUTHSA IUBWJIN3AINMH, OBJIAJICHHEM S3BIKOM MaTE€MaTHKH U
MaTeMaTUYeCKOW KyJIbTYPOW KaK CPEJCTBOM TO3HAHUS MHPA; TOTOBHOCTHIO OCYIIECTBIISITH MPOCKTHYIO W
HCCIIEA0BATENbCKYIO ACSITENbHOCTh UHIUBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI



MertanpeameTHble  pe3yjibTaTbl OCBOEHHUSI MporpamMmbl  ydyeOHOoro mpeamera <« MareMaTuka»
XapaKTepU3yIOTCS OBIAJCHHUEM YHUBEPCAIBHBIMH HO3HAGAMETbHBIMU  OCliCMBUAMY, VHUBEPCATbHLIMU
KOMMYHUKAMUBHBIMU OClCINEUAMU, YHUBEPCATbHIMU Pe2YIAMUBHBIMU OeUCMBUAMU.

1) Yuueepcanvnovie nosnasamenvusie oeticmsus, obecneuusaiom Gopmuposanue 6a306blx KOZHUMUGHBIX
npoyeccog 00y4aruwuxcs (0ceoeHue Memooo8 NO3HAHUS OKPYHCAIOULe20 MUpd, HpUMEHeHUe JI02UYeCcKUXx,
UCCIe008aMeNbCKUX ONnepayull, yMeHut pabomams ¢ uHgopmayuel).

ba3oBble Jiornueckue 1eMCTBUA:

BBISIBJIATh U XapaKTepU30BaTh CYIIECTBEHHbIE NPU3HAKM MAaTEeMaTUYeCKMX OOBEKTOB, IMOHATH,
OTHOLICHUHA MEXIy MOHATUAMH; (OPMYIMPOBATH OIpPENENCHUS TOHATHI; YCTaHABIUBAThH
CYLIECTBEHHBIN MMpHU3HAK KiIacCU(UKALMU, OCHOBAHUA Il OOOOIIEHUS M CpPaBHEHMs, KPUTEpUU
IIPOBOJMMOIO aHAJIN3a;

BOCIIPUHUMATh, (POPMYJIMPOBATH U IPe0OPa30BHIBATh CYXKIACHUS: YyTBEPAUTEIbHBIC U OTPULIATEIbHBIC,
€IMHUYHbIE, YACTHbIE U OOIINE; YCIOBHBIE;

BBISIBIISITh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M W NPOTUBOpEYUss B (akTax, NaHHBIX,
HAOJIOACHUAX M YTBEPXKIEHUSX; IMpe/yiaraTb KPUTEPUH JJIsl BBIABICHHUS 3aKOHOMEPHOCTEH H
IIPOTUBOPEYUI;

JeJIaTh  BBIBOJABI C  HCIOJb30BAHUEM 3aKOHOB JIOTHUKH, JEOYKTHBHBIX M  HMHIYKTHBHBIX
YMO3AKJIFOUEHUH, YMO3AKIFOYEHUH 110 aHAJIOTHH;

IIPOBOJIUTh CAMOCTOSITEJIbHO JIOKa3aTeIbCTBA MATEeMAaTHYECKUX YTBEPXKACHUH (IpsMble U OT
IIPOTUBHOT0), BHICTPAUBATh apryMEHTALIMIO, IPUBOJIUTH IIPUMEPBl U KOHTPIPUMEPHI; 00OCHOBHIBATh
COOCTBEHHBIE CYXJIEHUS U BBIBOIbI;

BbIOMpPATh CIOCO0 perieHus yueOHo! 3a1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PELICHUs, BBIOMpATh
HauboJee MOAXOJAINN C yUETOM CAMOCTOSITENLHO BbIJICJIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaTelbcKue AeiicTBHSL:

MCIIOJIb30BaTh BONPOCHI KaK MCCIIEAOBATEIHCKUH WHCTPYMEHT MMO3HAHUS; (DOPMYJIHPOBATH BOIIPOCHI,
buKCcHpYIOIIHE TPOTHBOPEUHE, MPOOJIeMy, YCTaHABIMBATH HCKOMOE H JaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, ApTYMEHTHUPOBATH CBOIO IMO3HIINI0, MHEHUE;

MIPOBOJUTh CAaMOCTOSITENIbHO CIIAHUPOBAHHBIA JKCIEPUMEHT, HCCIIEIOBaHHE [0 YCTAHOBJICHHIO
OCOOCHHOCTEH MaTeMaTH4eCKOro OOBEKTa, SIBJICHUS, MPOIECCa, BBIIBICHUIO 3aBUCHMOCTEH MEXIy
00BEKTaMHU, SIBJICHUSAMHU, TIPOIIECCAMH;

CaMOCTOSITENNLHO  (OPMYNHUPOBAaTh OO0OOIIEHHWS U BBIBOABI MO pe3yibTaTaM MPOBEAEHHOTO
HaONIO/IeHUs, MCCIEOBaHUs, OILIEHWBATh JOCTOBEPHOCTh IOJYYEHHBIX PE3yJIbTAaTOB, BHIBOJIOB U
0000IIEHNI;

MIPOTHO3MPOBATh BO3MOXKHOE pPAa3BUTHE IMPOIECCa, a TAaKXKE BBIIBUTATh MPEANONIOKCHHS O €ro
Pa3BHTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undopmanueii:

2)

BBISIBJIATh A€(PULUTHI MHPOPMALIUH, JaHHBIX, HEOOXOAUMBIX JJIsi OTBETA HAa BOIPOC M JUIS pEIICHHS
3a7a4u;

BbIOMpPATh MH(POPMALMIO U3 UCTOYHHUKOB Pa3IMYHBIX THUIIOB, aHAIM3UPOBATH, CUCTEMATH3UPOBATh U
MHTEPIPETHPOBATH HHPOPMAIIUIO PA3TUYHBIX BUIOB U ()OPM TIPEICTABICHUS;

CTPYKTYpPUpOBaTh HWHGPOpPMAILIMIO, TPEJICTaBIATh €€ B pa3UyHbIX (QOpMax, HUIFOCTPHUPOBATH
rpaduyuecKy;

OLIEHUBATh HAAEKHOCTh HH(OPMAIIMK IO CAMOCTOSTENIEHO C(HOPMYIHUPOBAHHBIM KPUTEPHSIM.
Vhueepcanvuvie KoMMyHuKamuenvie Oeticmeus, obecneuusarom c@opmMupo8aHHOCmsb COYUAIbHBIX

HABbIKO8 00YUAOUWUXCAL.
OO01menune:

BOCIPUHUMATh U (OPMYJIMPOBATh CYXKIEHHS B COOTBETCTBHM C YCIOBUSIMU M LEJISIMU OOIICHHUS;
SICHO, TOYHO, TPAaMOTHO BBIPAKAaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M NHCBMEHHBIX TEKCTax, /1aBaTh
MTOSICHEHHS 110 X0y pEeHIeHUs 3a/1a4i, KOMMEHTHPOBATh NOJIyYEHHBIN pe3yibTaT;



B XOJie 00CYXJEHHUS 3aJlaBaTh BOMPOCHI MO CYIIECTBY 00CYX/IaeMOM TeMbl, MPOOJIEeMbI, peraeMoit
3a/layM, BBICKA3bIBATh HJIEH, HAIEJICHHbIE HA TOWUCK DEILICHUS; COMOCTAaBJISTh CBOM CYXACHUS C
CY)KICHHUSIMH JIPYTUX YYacTHHMKOB JMajora, oOHapyXHBaThb pa3JIMYUe M CXOJACTBO MO3UIUH; B
KOPpPEKTHOH opMe GOopMyIHpOBATh PA3HOTIACHS, CBOM BO3PAXKECHHUS;

NPEACTABIATh  PE3yibTaThl  pEHICHUs  3a/Jaud, OKCIEPUMEHTa, HCCIEJOBAaHUSA, IPOEKTA;
CaMOCTOSITENILHO BBIOMPATh (pOopMAT BBICTYIUICHHS C YY4E€TOM 3a7qad MPE3CHTAIMM M OCOOCHHOCTEM
ayJIUTOPUH.

CoTpyaHunyecTno:

IIOHUMATb U HCIIOJb30BaTh NPCUMYUICCTBA KOMaHI[HOﬁ u HHIIHBHI[yaHBHOﬁ pa6OTBI npu pClICHUU
y4eOHBIX 3a]a4y, NPUHAMATh Lellb COBMECTHOH JEATEIbHOCTH, IUIAHUPOBATH OPTraHU3AIHMIO
COBMECTHOH pabOThI, paclpenensaTh BUAbI padoT, JOroBapuBaThCs, 00CYKIaTh MPOLECC U Pe3yabTaT
paboThI; 06001aTh MHEHHUS HECKOJIBKUX JTFO/ICH;

y4acTBOBaTh B IPYMIOBBIX (hopmax padoThl (00CYkKICHUsS, OOMEH MHEHHUI, «MO3rOBBIC LITYPMBD) U
I/IHBIG); BBIIIOJIHATH CBOIO 4YacCTb paGOTBI U KOOPpAWHUPOBATHL CBOU I[eﬁCTBPIH C ApyruMu YJICHaAMH
KOMaH[Ibl; OLICHMBATh Ka4yeCTBO CBOEro BKJI3Ja B OOMMH HPOAYKT IO  KPUTEPHUSM,
chopMyTUpOBAaHHBIM yYaCTHHKaMH B3aHMOICHCTBUSL.

3) Vuueepcanvuvie pecynamuensle oeiicmeausi, 06ecnequsaion Gopmuposanue CMulC08blX YCMAHOBOK U
IHCUBHEHNHBIX HABBIKOE TUYHOCIU.
Camoopranmszaums:

COCTaBJIATH IJIaH, AITOPUTM PEIICHUS 3a/1a4H, BEHIOUPATh CIOCO0 PelieHus ¢ YI4ETOM UMEIOIINXCS
PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPHUAHTHI PEIICHHIA
¢ y4€ToM HOBOM MHPOpMAIUH.

CaMOKOHTPOJIBb:

BJIaA€Th HaBBIKaMU MMO3HaBaTEeIbHON pe(bneKcm/I KaKk OCO3HaHHsA COBCpIIACMBbIX I[CflCTBI/IfI u
MBICIMTENIbHBIX MPOLIECCOB, UX PE3YJIbTATOB; BIAJETh CIIOCOOAMU CAMOIPOBEPKH, CAMOKOHTPOJIS
Ipolecca 1 pe3yJbTaTa pelIeHus: MaTeMaTHYECKON 3aaui;

NpeABUACTb TPYAHOCTH, KOTOPBIC MOI'YT BO3BHUKHYTH IIPU PCHICHUHN 3aJla4H, BHOCUTH KOPPCKTHUBLI B
JACATCIIBHOCT Ha OCHOBE HOBBIX O6CTO$IT€J'II>CTB, JaHHBIX, HaﬁI[eHHBIX OHII/I6OK, BBISABJICHHBIX
TPYIHOCTEH;

OLIEHUBATh COOTBETCTBHUE pe3yibTaTa LT U YCIOBHUSIM, OOBSICHATH MPUUYMHBI JOCTHKEHUS WIH
HEIOCTHXKEHHS PE3yJIbTaTOB JEATENbHOCTH, HAXOAMTh OUIMOKY, JaBaTh OLEHKY MPUOOpPETEHHOMY
OTIBITY.

MNPEAMETHBIE PE3YJBbTATbBI

10 KJIACC

OHepI/IpOBaTB MOHATUAMU: TOYKA, IIpAMasd, IIOCKOCTb.

[IpuMeHATH aKCMOMBI CTEPEOMETPHH U CIEACTBUS U3 HUX IPU PEIICHUN F€OMETPUYECKHX 3a]1a4.

OnepupoBaTh NOHATHAMU: NAPALIEIBHOCTD U MEPIEHAUKYISIPHOCTD MPSMBIX U INTIOCKOCTEH.

KnaccuduupoBaTh B3auMHOE PacHoiI0kKEeHHUE MPSAMBIX U IIIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh MOHATUSAMH: JABYI'PAaHHBIM YroJ, TpaHM JIBYTPaHHOTO yria, pedpo JABYIPaHHOTO YIJa;
JIMHEWHBIN YToJI JBYIPAHHOIO yIJIa; IpalyCHas Mepa IBYTPaHHOIO yIJia.

OnepupoBaTh MOHATUSMHU: MHOTOTPAHHHK, BBIMYKJIBIA W HEBBIIYKJIbII MHOTOIPAaHHUK, 3JIEMEHTHI
MHOT'OTpaHHUKA, IPAaBUJIbHBI MHOTOTPaHHHUK.

Pacnio3HaBaTh  OCHOBHBIE  BUJABI ~ MHOTOTPAHHUKOB  (IMUpaMUAa; NOpU3Ma,  MPSMOYTOJBHBIN
napajuiesenumnes, Kyo).



KnaccudumupoBaTh MHOTOTpAaHHHWKH, BBIOMpas OCHOBaHHUS Ui KiaccH(UKAUK (BBITYKIbIE |
HEBBINTYKJIbIE ~ MHOTOTPAaHHUKH; TPAaBWIbHbIE MHOTOIPAaHHHUKH; TpsIMblE ¥  HAKJIOHHBIE  IPU3MBI,
napajuieenuIeabl ).

OnepupoBarh NOHATHAMU: CEKYIasi TUIOCKOCTh, CEYEHHE MHOTOTPAaHHUKOB.

OOBACHATH MPUHIIMITBI TOCTPOSHUS CEUEHUH, UCTIONb3YsI METO/I CIIEIOB.

CtpouTh CeyeHHs MHOTOTPAHHUKOB METOAOM CIIEJOB, BBIIOJHATH (BBIHOCHBIE) IJIOCKHE YEPTEKU U3
PHUCYHKOB IPOCTHIX 00BEMHBIX (DUTYP: BUJ CBEPXY, COOKY, CHH3Y.

Pemarp 3amaun Ha HaXOXKACHHE T€OMETPUUYECKUX BEIMYMH MO 00pa3liaM WM alropuTMam, MPUMEHsS
W3BECTHHIC AHAIMTUYECKHE METObl MPH PEIICHUH CTAaHIAPTHBIX MAaTeMaTHYEeCKHX 3a7ad Ha BBIYHCICHUE
paccTOSHUKA MEXIy JABYMS TOYKaMH, OT TOYKHM [0 TMPSAMOH, OT TOYKH JI0 IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIUMHUCS MTPSIMBIMH.

Pemarp 3amaun Ha HaXOXKIACHHE T€OMETPUUYECKUX BEIMYMH MO 00pa3liaMm WM alropuTMam, MpPUMEHsS
M3BECTHHIC AHATTUTUYECKUE METO/IbI PU PELICHUHU CTaHIAPTHBIX MaTeMaTHUECKUX 3aJ]a4 Ha BBIUMCIICHHUE YTJIOB
MEXIY CKpEIIMBAIOUIMMHUCS MPSAMBIMH, MEXAY MPSIMON M IUIOCKOCTBIO, MEXIY IJIOCKOCTSMH, IABYTPAaHHBIX
YTJIOB.

Boruncnsate 00bEMBI U IJIOLIAAN TOBEPXHOCTEH MHOTOIPaHHUKOB (MpU3Ma, MUpaMuia) ¢ IpUMEHEHHUEM
dbopMyJI;  BBIYHCIATH COOTHOIICHHMSI MEXIy IUIOMIAAIMU  IOBEpXHOCTEH, 0O0bEMaMu  MOJOOHBIX
MHOTOTPaHHHUKOB.

OmnepupoBarh MOHATUSAMHI: CHMMETPHS B TIPOCTPAHCTBE; IIEHTP, OCh U TNIOCKOCTh CHMMETPHH; IIEHTP, OCh
U TUIOCKOCTh CUMMETPHH (PUTYPHI.

W3Bnekatb, mpeoOpa3oBbiBaTh M HHTEPHOPETUPOBATH  HMHPOpPMAIMIO O  IPOCTPAHCTBEHHBIX
reOMETPHUECKUX (PUTYpax, MPEICTABICHHYIO Ha YePTEKaX U PUCYHKAX.

[TpumensTe reomerpuueckue (axkTbl JUISI PEIMICHHS CTEPEOMETPUYECKHX 3a/ad, NPEAIoIararoinux
HECKOJIBKO IIaroB PeUIeHHUs], €CIH YCIOBUS IPUMEHEHHUS 33aJJaHbl B IBHOH dopMe.

[IpumeHsTh MpocTeiie MPOorpaMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHUCTEMBI MpHU
pEIICHNU CTEPEOMETPUUECKIX 3a/1a4.

[IpuBoAMTH, TpPHUMEpPHl MaTEMAaTHYECKMX 3aKOHOMEPHOCTEH B TPUPOAEC H IKU3HH, paClO3HABATh
MPOSIBJIICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE.

[IpuMeHATh TOJy4YEHHbIE 3HAHMA HA TMPAKTUKE: aHAIN3UPOBATH pEaJbHbIE CUTYyallUM M HPUMEHSATH
U3yYEHHbIE TIOHATHS B Ipollecce IOMCKAa pELIeHHs MaTeMaTH4ecku c(opMyJIupoBaHHONH MPOOIEMBI,
MOJISIMPOBaTh pEaJbHBIE CHTYyallMd Ha S3bIKE TEOMETPHH, WCCIE0BaTh ITOCTPOSHHBIE MOJENN C
WCTIOJIF30BAHUEM TE€OMETPHUECKUX TOHSATHHA M TEOpEM, ammapara aiareOpbl, pemiath NMpakTHYeCKUe 3ajadd,
CBSI3aHHBIE C HAXOXKJICHUEM T€OMETPUUECKUX BEIUYHH.

11 KIIACC

OnepupoBarh  MOHATHAMHU: LWIMHAPUYECKas  IMOBEPXHOCTb, OOpa3ylolye  IIHIMHIPUIECKON
MOBEPXHOCTH; ILMJIMHJIpP; KOHMYECKass IOBEPXHOCTb, OOpa3ylollMe KOHUYECKOM IOBEPXHOCTH, KOHYC;
cepuyeckasi HOBEPXHOCTb.

PacnoznaBate Tena Bpamenus (HWJIMHIP, KOHYC, chepa u map).

OOBACHATH CITOCOOBI MOTyUEHUS TeJl BpallleHusl.

KnaccuguupoBaTs B3auMHOE pacnoiiokeHne Ceprl U MITOCKOCTH.

OmnepupoBaTh MOHATUSAMH: ILAPOBON CETMEHT, OCHOBaHHME CETMEHTa, BBICOTA CETMEHTA; LIapOBOM CIIOM,
OCHOBAHHE IAPOBOTO CJIOS, BEICOTA IIAPOBOTO CIIOST; IIAPOBOM CEKTOP.

Berauciare 00bEMBI M TUTOMIAAN TIOBEPXHOCTEH TEN BpAIEHHS, TEOMETPHUECKUX TeJ ¢ MPUMEHEHHEM
bopmy.

OmnepupoBaTh MOHATUSMHU: MHOTOTPAHHUK, BIIMCAHHBIM B cepy M OmUCaHHBIA OKoOJO cdepsl; chepa,
BITMCaHHAsI B MHOTOTPAaHHUK WJIH TEJIO BPAICHHSI.

BBIUUCIATE COOTHOIIEHHSI MEX Ty TUTOIIASIMH ITOBEPXHOCTEH M 00bEMaMK TTOJJOOHBIX TEII.

N306pakaTh u3ydaemble GUTypbl OT PYKH U C IPUMEHEHHEM MPOCTHIX YePTEKHBIX HHCTPYMEHTOB.



BrimonHsATe (BBIHOCHBIC) TIJIOCKHME YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYp: BHI CBEPXY,
cOOKY, CHH3Y; CTPOUTH CCUCHUS TeJl BPAIICHUSI.

W3Bnekatb, HWHTEPHpPETUPOBATH U  MpeoOpa3oBbIBaTh  HMHPOPMAIMIO O  IPOCTPAHCTBEHHBIX
reOMETPHUECKUX (DUTYpax, MPEICTABICHHYIO Ha YePTEeKaX U PUCYHKAX.

OmnepupoBath MOHATUEM BEKTOP B IPOCTPAHCTBE.

BhITIONHATE TEHCTBUSL CIIOKEHUST BEKTOPOB, BBHIUMTAHUS BEKTOPOB W YMHOXKEHHUS BEKTOpa Ha YHUCIIO,
00BICHATH, KAKHMH CBOMCTBAMH OHHU 00J1a/1af0T.

[TpuMeHsTH MPaBUIIO MTApaUIeIICTUIIC A,

OnepupoBarh TOHSATHSAMH: JCKAPTOBBI KOOPAHMHATHI B MPOCTPAHCTBE, BEKTOP, MOMIYJb BEKTOpa,
PaBEHCTBO BEKTOPOB, KOOPIWHATBHI BEKTOPA, YroJl MEKIAY BEKTOpaMH, CKAISIPHOE MPOU3BEIACHHE BEKTOPOB,
KOJUIMHEAPHBIE ¥ KOMILJIAHAPHBIE BEKTOPBI.

HaxomuTe cymMMy BEKTOPOB M NPOW3BEJCHHE BEKTOpA HA YUCIIO, YTOJ MEXKIy BEKTOpaMH, CKAJISIPHOE
MIPOU3BEICHUE, PACKIIAABIBATh BEKTOP MO ABYM HEKOJUTMHEAPHBIM BEKTOPAM.

3a/aBath MIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensiTh reoMmerpuueckne (AKThl I PEMICHUS CTEPEOMETPHUYECKUX 3314, MPEIIoJIararoIinx
HECKOJIbKO IIaroB PEIIeHHs, €CIIN YCIOBUs IIPUMEHEHUS 3a/IaHbI B SIBHOU (hopMme.

Pemrate npocreiime reoMeTpudeckrue 3a7auu Ha IPUMEHEHUE BEKTOPHO-KOOPIMHATHOTO METO/Ia.

Pemarp 3amaum Ha J0Ka3aTENbLCTBO MAaTEMAaTHYECKMX OTHOIICHWH M HAXOXICHHE T€OMETPUUYCCKUX
BEeJIMYMH 10 00paslaM WIM aNTrOpUTMaM, NPHUMEHSS HW3BECTHBIC METOJbI MPH PEIICHHH CTaHIAPTHBIX
MaTeMaTHYECKUX 3a]1aY.

[TpuMeHsATh MPOCTEHINE MPOrpaMMHBIC CPEACTBA M AJIEKTPOHHO-KOMMYHHUKAIIHOHHBIC CHUCTEMBI IPH
PEIICHNN CTEPEOMETPUICCKIX 33]1ad.

[IpuBOIUTE TPUMEpPHl MATEMAaTHYCCKUX 3aKOHOMEPHOCTEH B TMPHUPOJEC U IKU3HHU, pPaclo3HABaTh
MIPOSIBJICHUE 3aKOHOB I'€OMETPUH B HCKYCCTBE.

[TpuMeHsATh TONYYCHHBIC 3HAHHMS Ha TPAKTUKE: aHAIM3UPOBATh PEAJbHBIC CUTYyallMd W TPUMEHSTH
W3yYCHHBIC TIOHATHS B TpoIlecce IIOMCKA PEIICHHS MaTeMaTH4ecKu c()OopMyJIMpoBaHHONH MPOOIEMBI,
MOJICTTUPOBATh pEAIbHBIE CHUTyallMH Ha S3bIKE TCOMETPUHU, HCCIICIOBaTh IOCTPOCHHBIE MOJCIH C
WCIOJIb30BAHUEM T€OMETPUYECKHX TOHSATHH M TEOpeM, ammapaTra aireOpbl; peliaTh MPaKTUYeCKUue 3a/1add,
CBSI3aHHBIE C HAX0XJICHUEM T€OMETPUUECKUX BEIUYUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ieioB U TeM (undgposbie)
KonTpoJbHbIE
n/n MPOrpaMmbl Bcero oOpa3oBaTejibHbIE
padoThI
pecypcbl
1 BBenenue B ctepeoMeTpuio 10
[IpsiMbI€ ¥ TUIOCKOCTH B
2 npoctpancTse. [lapamieabHOCTh 12 1
IPSIMBIX U IIJIOCKOCTEMN
3 [leprieH UKy PHOCTD NMPSMBIX U 12
IIJIOCKOCTEMN
4 VYTl MeXAy OPSIMBIMHU U 10 1
IUIOCKOCTSIMU
MHoOrorpaHHuku 11 1
O0BbEMBI MHOTOTPaHHUKOB 9
7 [ToBTOpEeHHeE: ceueHus, 4 1
PacCTOSHUS U YTJIbI
OBILIEE KOJIMYECTBO YACOB I1O0 68 4

[TPOTPAMME




11 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jieioB U (undgposbie)
KonTposbHbie
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTeJibHbIE
padoThbI
pecypcsl
Temna Bpamenus 12
OOBEMEBI TEN 5 1
Bekropsl 1 KOOpIMHATHI B 10 1
MIPOCTPAHCTBE
[ToBTOpeHue, 06001IEHNE, 7 1
cucTeMaTu3auus 3HaHUN
OBULIEE KOJIMYECTBO YACOB I10 34 3

I[TPOT'PAMME







AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpukaT 646116746743375933883833707902081325236681597475
Bnagenew KywHepuk 3nbeupa BuTannesHa
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