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MNOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma ydeOHoro kypca «I'eometpusi» 0a30BOro ypoBHS AJis
obyuarommuxcsi 10 —11 kmaccoB pa3paboraHa Ha ocHOBe DenepaabHOTO
rOCyJapCTBEHHOTO 00Pa30BaTEIBHOTO CTaHApPTa CPEIHETO O0Iero oopa3oBaHwsI,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWU, TMPEABABIIEMBIX K
MaTEeMaTUYeCKOMYy O0pa3oBaHUIO, M TPAAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzanus nporpamMmbl oOecrieunBaeT OBIAJEHUE KITIOUYEBBIMU KOMIIETEHIIUSIMH,
COCTaBJISIIOLIMMU OCHOBY JJISI CaMOPa3BUTHS M HENPEPHIBHOTO 0OOpa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W TIO3HABATEIHHOTO Pa3BUTHUS
JUYHOCTH 00YJarOITuXCsl.

HEJIN N3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIe€OMETpPUM Ha YPOBHE CpEIHEro oOLIero
oOpa3oBaHusi OOYCIIOBJIEHAa MPAaKTUYECKOW 3HAUYUMOCTBIO METANPEAMETHBIX H
IPEIMETHBIX PE3yJbTaTOB OOyUYEHHUSI T€OMETPHH B HAIPABJICHUU JTUYHOCTHOTO
pa3BuUTHS OOydaromuxcs, (GopMHUpPOBaHUSA (YHKIIMOHATHLHON MaTeMaTHYeCKOU
I'PaMOTHOCTH, U3YYEHHUS IPYTUX y4yeOHbIX AMCUMILINH. Pa3Butue y oOyyarommxcs
IPABWIBHBIX NPEJICTaBICHUA O CYIIHOCTH M NPOMCXOKIECHUM I€OMETPUUYECKHX
abcTpakiuii, COOTHOUICHHMH pPEaJTbHOTO M UACATBHOT0, XapakTepe OTPaKeHUs
MAaTeMaTHYECKOW HAYKOW SBICHHM M MPOLECCOB pPEAIBHOTO MHUpa, MECTe
T€OMETPHUH B CUCTEME HAyK U POJIM MAaTEMaTHUYECKOTO MOJEIUPOBAHUS B HAYYHOM
NO3HAaHUM U B IIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYUHOT'O MUPOBO33PEHUS
yyaluxcs, a TaKKe KAuyecTB MBIIIICHUS, HEOOXOAMMBIX [UIs aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBisieTcs OAHUM U3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
oOmiero o0pa3oBaHus, TaK KaK O0OECIEYMBAET BO3MOXHOCTb M3YUYEHHUS Kak
JUCLMIUIMH €CTECTBEHHO-HAYYHON HAIPaBJIEHHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MbllUIEHHE, (OpMHUpPYEMOE IPHU H3YYEHUH OO0YyYaroIMMUCS
MNOHSTUWHBIX OCHOB T€OMETPHUH U MOCTPOCHUHU LEMOYKH JIOTHUYECKUX yTBEPKACHUN
B XOJ€ pEILICHUS TeOMETPUYECKMX 3a7ady, YMEHUE BBIJBUTaTb U OIMPOBEPrarh
TUIIOTE3bl HEMOCPEICTBEHHO HCIIOJIB3YIOTCA IPU PELIEHUH 3a/ad €CTECTBEHHO-
HAy4YHOTO LIMKJIA, B YACTHOCTHU U3 Kypca (PU3UKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJb BO
BCEX 00NAcCTsIX AESITeNbHOCTU uenoBeka. OpHeHTalus 4eloBeKa BO BPEMEHH U
IPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIHaIbHOTO ObITHs, (opma
OTPaKEHHs OKPYIKAIOLIETO MHUPA, YCIOBHE YCHEIIHOIO MO3HAaHWS M aKTHUBHOIO
npeoOpa3oBaHusl  AeWcTBUTENbHOCTU.  ONepupoBaHUE  MIPOCTPAHCTBEHHBIMU
oOpa3zamMu OOBEIUHSET pa3Hble BHIbl y4eOHOW U TPYIOBOM IESATEIBHOCTH,



ABIIACTCA OJHUM U3 MPO(GECCHOHATBFHO BaXKHBIX KAayeCTB, MO3TOMY aKTyalbHa
3amaya (OpMHUPOBaHUS y OOYUYaAIOIIUXCS MPOCTPAHCTBEHHOTO MBILIUICHUS Kak
pPa3HOBUAHOCTH OOpAa3HOTO MBILIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUYECKON JAESITEIbHOCTH [0 MHOTMM HaIIPaBJICHUSM.

Ilenp ocBoeHMs mHporpaMMbl yueOHOro kypca «l'eomeTrpus» Ha 0a30BOM
ypoBHE OOyueHHs — 00Ieo0pa3oBaTeIbHOE U OOLIEKYJIbTYPHOE pa3BUTHUE
oOydaromuxcst ~ 4yepe3  oOecrmeueHue  BO3MOXKHOCTH ~ NPHUOOpETeHus U
UCIIOJIb30BAaHUSl CUCTEMATUYECKUX TIEOMETPUYECKMX 3HAHUW U JEUCTBUIA,
CHEU(PUYHBIX T€OMETPUN, BO3MOYKHOCTH YCHEIIHOIO MPOJOJIKEHUSI 00pa30BaHUs
10 CIIELUAIBHOCTSIM, HE CBA3aHHBIM C PUKJIAJHBIM HCIOJIb30BAHUEM I€OMETPHUH.

[Iporpamma no reomerpuu Ha 0a30BOM YpOBHE IIpeJHa3HaueHa MJIs
00y4aromuxcsi CpeaHeN MIKOIbI, HE UCIBITHIBABIINX 3HAUUTEIbHBIX 3aTPYyAHEHUN
Ha ypOBHE OCHOBHOIO 0o0miero oopasoBanus. Takum oOpa3zom, oOydaromuecss Ha
0a30BOM YpPOBHE JOJDKHBI OCBOMTH OOILME MATEMAaTUUYECKUE YMEHUS, CBSI3aHHbIC
co cnenu(puKONd TeOMETpUU M HEOOXOAUMBIC IS KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOKHOCTh M3YyYUTh I€OMETpuio Oosee
riyOOKO, €ciM B JaJbHEWIIEM BO3HUKHET HEOOXOJAMMOCTh B TE€OMETPUUYECKUX
3HAHUAX B IPOPECCUOHATIBHON JESTENBHOCTH.

JlocTmKeHre Leau OCBOEHMsI IPOrpaMMbl OOECIEUMBAETCS PELICHUEM
COOTBETCTBYIOIIMX 3anay. [IpHopUTeTHBIMM 3aJadyaMM  OCBOEHHUS  Kypca
«['eomerpun» Ha 6a30BoM ypoBHe B 10—11 kiaccax sBISIOTCS:

e (opMHpOBaHHE MPEACTABICHUS O TIEOMETPUM KaK 4YacTh MHUPOBOIl

KYJIBTYpPbI U OCO3HaHHUE €€ B3aMOCBSA3H C OKPYKAIOLIMM MUPOM,;

e (opMHpOBaHHE IPEACTABICHUS O MHOTOTPaHHMKAX W TeJlaX BpaLICHMS
KaK O BOKHEHIINX MAaTEeMaTHYECKUX MOJEINAX, MO3BOJSIOIIUX OMUCHIBATDH
U U3y4aTh pa3Hble SBICHUS OKPY>KAIOLIETO MUPA;

e (opMHpOBaHME YMEHMs pacloO3HaBaTb HA YEPTEkKax, MOJEISIX U B
peaJbHOM MHpPE MHOTOTPaHHUKH U TeJa BpalleHMS;

e OBJIAJICHUE METOJIAMHU PEIICHHUS 33/Ja4 Ha MOCTPOCHHUS HA H300paKEHUSIX
IPOCTPAHCTBEHHBIX QUTYD;

e (opMHupOBaHHE YMEHHUS ONEPUPOBATb OCHOBHBIMH TOHSATHUSIMH O
MHOTOTpaHHMKaX U TeJIax BPALIEHUS U UX OCHOBHBIMU CBOICTBaMH;

e OBJIAJICHUE  QITOPUTMAMH  PELICHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMupoBaHHE yMEHHUS MPOBOAUTH  HECIOXKHBIE JIOKa3aTelbHBIC
paccyKIeHHs B XOJ€ DELICHHMsS CTEPEeOMETPUYECKHMX 3aJad M 3ajad C
IPAKTUYECKUM COJIEPKAHUEM;

e Da3BUTUE  UHTEIUIEKTYyaJbHBIX W TBOPUYECKUX  CIOCOOHOCTEM
oOydarolmuxcsi, I03HABATEIbHOW  AKTUBHOCTH,  MCCIIEA0BATEIbCKUX
YMEHHM, KPUTUIHOCTH MBIIIICHUS;



o (opmupoBanue GyHKIIMOHATBLHOM rPaMOTHOCTH, peNeBaHTHOMN
TeOMETPUM: YMEHHE pacrlo3HaBaThb IMPOSBICHUS T'€OMETPUUYECKUX
MOHSTUN, OOBEKTOB W 3aKOHOMEPHOCTEM B pPEANbHBIX KU3HEHHBIX
CUTyallUsIX W IPU U3YYEHUU JPYIUX Y4YEOHBIX MPEAMETOB, MPOSIBICHUS
3aBUCHUMOCTEN U 3aKOHOMEpHOCTEH, (OpMyIMpOBaTh HX Ha S3BIKE
T€OMETPHUH U CO3/1aBaTh FT€OMETPUUECKUE MOJICIH, TPUMEHSITh OCBOCHHBIH
TeOMETPUUECKUN ammapar JUisi peHIeHHus MPaKTUKO-OPHUEHTUPOBAHHBIX
3aJ1a4, UHTEPIPETUPOBATH U OLIEHUBATh MOJIYUYEHHBIE PE3YIIbTATHI.

OTINYUTENBHON OCOOEHHOCTBIO IPOrPaMMBbl SIBJISIETCSI BKJIKOYEHHE B KypC
CTEPEOMETPUM B Hauyaje €ro u3y4eHMsl 3a7ad, pEIIaeMbIX Ha YPOBHE
MHTYWTUBHOTO MO3HAHUS, U ONpeAeNEHHBIM 00pa30M OopraHu3oBaHHas paboTa Hax
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO M MPOCTPAHCTBEHHOTO
MBILUIEHHS], CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX IPOLECCOB, MOTUBHUPYET K
NalbHENIIEMY U3YUYEHHIO PEAMETA.

[Ipenmourenue OTAAETCS HATISIIHO-KOHCTPYKTUBHOMY METOY OOYYEeHHs, TO
€CTb TEOPETUUYECKUE 3HAHUS MMEIOT B CBOECH OCHOBE YYBCTBEHHOCTH IMPEIMETHO-
IIPAKTUYECKON JEATENbHOCTH. Pa3BuTme NpPOCTPAHCTBEHHBIX IPEIACTABICHUM Y
ydalnxcs B Kypce CTEPEOMETpUM IPOBOAUTCSA 3a CYET pEIIEeHUs 33Jad Ha
CO3JaHHE  MPOCTPAHCTBEHHbIX 00pa3oB W  3aJady Ha  ONEpPUpPOBAHME
IPOCTPAaHCTBEHHBIMH oOOpa3amu. Co3nanue oOpa3a MPOBOAMTCS C OMOPOM Ha
HArJsgHOCTh, @ ONEpUpOBaHHE OOpa3oM — B YCIOBUSAX OTBICYEHHS] OT
HarJIsAHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 UCXOIHOTO COAECpKaHUSL.

OcHOBHBIE coaepkaTeNbHble JTUHUU Kypca «I['eomerpumn» B 10—11 knaccax:
«MHororpanHuKkn», «IIpsiMble U MJIOCKOCTH B POCTpAHCTBEY, «Tena BpaieHus»,
«BeKTOpbI M KOOpAMHATHI B IPOCTPAHCTBE». DOPMUPOBAHKE JIOTUYECKUX YMEHUMN
pacmpezieniieTcss He TOJIbKO IO COJEp)KaTelIbHBIM JIMHUAM, HO U MO TOAaM
00yueHHUs Ha YPOBHE Cpe/IHEero o01ero oopa3oBaHusl.

Conepxxanue 00pa30oBaHUS, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yibTaTaM
OCBOEHHUsI paboyeil mporpaMmbl, pachpeneia€HHbIM M0 TrojaM OOydeHHs,
CTPYKTypUPOBaHO TakuM oOpa3oM, 4YTOObl OBJAJCHHE T'€OMETPUUYECKUMU
MOHSTUSMH U HAaBBIKAMHU OCYIIECTBIISIJIOCH MOCIIEOBATENFHO U MOCTYMATENbHO, C
coOII0ICHMEM IPUHLIMIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAJIHUCh B
OOLIYI0 CUCTEMY T'€OMETPUYECKUX IPEACTABICHUM OOydarolUXCs, paciiupss U
yriayousist €€, oOpa3ys MpOUYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenue reometpun otBoauTcs 2 yaca B Heaento B 10 kinacce u 1 vac B
Henemo B 11 kitacce, Bcero 3a aBa rojia ooyuenus - 102 yueOHbIX yaca.



COAEPXKXAHHME YYEBHOI'O KYPCA
10 KJTACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMATHYECKOM MOCTPOCHUHM CTEPEOMETPHUU:
aKCHUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anmHoe pacnosioxeHne MNpsMBIX B NPOCTPAHCTBE: IEPECEKAIOIIHECH,
napajulesIbHble W CKpelmuBaromuecs npsmele. llapamienbHOCTs NpsAMBIX H
IJIOCKOCTEd B MPOCTPAHCTBE: MapaJUICIbHbIE MPSIMBIE B  IPOCTPAHCTBE;
NapajuIeNIbHOCTh TPEX MPSAMBIX; NAPAIIIEIBHOCTh MPAMOM M IJIOCKOCTU. YTJBI C
COHAIIPABJICHHBIMM CTOPOHAMM; yIOJl MEXIy IPSAMBIMA B IPOCTPAHCTBE.
[TapannenbHOCTH IIJIOCKOCTEN: IapajulesIbHbIE IIJIOCKOCTH; CBOMCTBA
napajuleNbHBIX TuIocKocTei. [lpocreiimne mpocTpaHCTBEHHbIE (QUIYyphl Ha
IJIOCKOCTH: TETpa’ap, KyO, napasuieNenumne]]; IOCTPOEHUE CEUCHH.

[leprieHIUKYISIPHOCTh NPSIMOM M TJIOCKOCTH: MEPIEHIUKYJISIPHBIC MPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE NapPAUICIBHBIE M MEPIEHAUKYISPHBIE K IUIOCKOCTH,
IPU3HAK NEPHEHAUKYIAPHOCTH MPSAMOM M IUIOCKOCTH, Teopema O IpsSMOU
NEPIEHIUKYJIIPHOW TUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YrOJI MEXAY NPSIMON U
IJIOCKOCTBIO;  ABYTPAHHBIM  yroJl, JIMHEHHBIA Yroa JIBYTPaHHOIO  yIJa.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSHUE
OT mpsAMOM 10  IUJIOCKOCTH,  MpoeKiuss  (Gurypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  IUIOCKOCTEW: NPU3HAK  IEPIEHIUKYJSIPHOCTH — ABYX
IIOCKOCTEN. TeopeMa 0 TPEX MEPIEHANKYJIISIPaXx.

MHOrorpaHHuKu

[loHATHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'DAHHUKA, BBIIYKJIbIE
Y HEBBIITYKJIbIE MHOTOI'PAHHUKH; pa3BEPTKA MHOrOrpaHHuka. [Ipusma: n-yronpnas
npu3Ma; TPaHU U OCHOBAHUS MPU3MBbI, psMas U HaKJIOHHAs MPHU3MBbL, OOKOBas U
MOJIHAs MIOBEPXHOCTh IPU3MBL. [Tapannenenunen, PSIMOYTOJIbHBIN
napajuielienunes; U ero cporcra. llupamupa: n-yronpHas nupamuaa, TpaHd U
OCHOBaHUE MUPAMU/IbI; OOKOBAs M MOJIHAsI TOBEPXHOCTh MUPAMUbL; TPABUIIbHAS U
yCeu€HHas MNHpaMyuja. OJIEMEHTbl HOpu3Mbl M nupamuasl. lIpaBuibHbIE
MHOTOTPAHHHUKU: MOHATHE MPAaBUIBHOIO MHOTOIPAHHUKA; MpPaBUJIbHAS MpU3MaA U
NpaBWIbHAs MHPAMHUIA; NPABUJIbHAs TPEYroJibHas MNHUpPaMUAA W TPABUIbHbBIN
teTpa’ap; KyO. IlpencraBieHre O mpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadIp,
nojeka’ap u ukocasap. CeueHus Npu3Mbl U TUPAMUJIBL.

CuMMmeTprs B NPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTEIBHO TOYKH, MPSMOMH,
IJIOCKOCTUA.  OJEMEHThl CUMMETPUM B MNHpaMHUAAX, Mapajuiesienunenax,
MPAaBUWJIbHBIX MHOTOTPAHHUKAX.



BriunciieHne 37€MEHTOB MHOTOTPAaHHUKOB: pPEOpa, JuaroHadu, VYIJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH M TMOJIHOM TOBEPXHOCTH MPSIMOW MPHU3MBIL,
IUIOIA/lb OCHOBaHUM, TeopeMa O OOKOBON IOBEPXHOCTH MPSMOW MPHU3MBL
[Tnomanas OOKOBOM TMOBEPXHOCTH W TIOBEPXHOCTH TMPABUIBLHON MUPaMUIBI,
TeopeMa O IUIomaau yceuéHHoM mnupamuabl. [loHstue 006 00bEMe. OOBEM
MUPAMU/JIBI, TPU3MBL.

[TomoGueie Tena B mpocTtpaHcTBe. COOTHOMIEHUS MEXAY TUIOMIAISIMU
MOBEpPXHOCTEH, 00bEMaMU MOJOOHBIX TE.

11 KIIACC

Tesa Bpalmenus

HunuHapuyeckas MIOBEPXHOCTD, oOpasyromue HWIHHAPUIECKON
MOBEPXHOCTH, OCh UWIMHIPHUYECKOH TMOBEPXHOCTH. LIMIuHApP: OCHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpa3yroImass W OCh; IUIOMIAJAh OOKOBOW W TOJHOU
MOBEPXHOCTH.

Konunueckas moBepXHOCTh, 00pa3yromiue KOHUYECKON MOBEPXHOCTH, OCh U
BEpILIMHA KOHUYECKOM MOBEepXHOCTH. KOHYC: OCHOBaHME M BepIIMHA, 00pa3yromas
U OCh;, IUIOMAAhr OOKOBOWM W TIOJHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
00pa3ylolllie U BbICOTA; OCHOBAaHUS U OOKOBasi MOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUAMETpP; IJIOMIAb MOBEPXHOCTU C]ephl.
B3aumMHoe pacnosnoxxenue chepbl U MIOCKOCTH; KacaTelbHasi TNIOCKOCTh K cepe;
TJI0MIAhL ChEpHI.

N300paxenue Tea BpalleHus Ha II0CKOCTH. Pa3BépTka numuHapa 1 KoHyca.

KoMOuHanuu Ten BpalleHHMss UM MHOTOIPAaHHUKOB. MHOTOrpaHHUK,
omnucaHHbIM oOkoJI0 cdephl; chepa, BOMCaHHAsT B MHOTOIPAHHHUK, WM TEJO
BpalllCHUS.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tem. Teopema 06 00BEME
OpSIMOYTOJIBHOTO Tapajjienenumnesa u ciaeactsus u3 He€. OO0BbEM LUIMHIpA,
KoHyca. O0BEM 11apa u 1Iomaab chepsl.

[TonoGueie Tena B mnpocTtpancTBe. COOTHOLIEHUS MEXAY IUIOUIAAsIMU
NOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEIL.

Ceuenus wmwiMHApa (DAapaJUIeIbHO M NEPHEHAMKYISIPHO OCH), CEUYECHHS
KOHyca (mapajuieIbHO€ OCHOBAHHUIO M MPOXOJSIIEE 4Yepe3 BEpIIMHY), CEYEHUs
nrapa.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

BexTop Ha muiockocTu U B mpocTpancTBe. ClI0KeHUE U BRIYMTAaHHE BEKTOPOB.
YMHOKeHnEe BeKTOpa Ha yucio. PasnoxeHne BeKTopa 1o TpéM HEKOMILJIaHAPHBIM
BekTopaM. [lpaBuno mapamnenenunena. Pemienwe 3agad, CBS3aHHBIX C
NpUMEHEHUEM TpaBWil JACHCTBUM C BekTopamu. I[IpsimoyrosibHas cucrema



KoopauHaTt B mpoctpaHcTtBe. Koopawnater BekrTopa. IIpocreiimme 3amaum B
KOOpJMHATax. YTroa Mexay BekTopamu. CKalasipHOE MNPOU3BEIEHHUE BEKTOPOB.
Bpruucnenne yriioB Mexay OpsIMbIMU U IJIOCKOCTSIMH. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PEIICHUU T€OMETPUUECKUX 3a/1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOEHHUS MPOrpaMMbl yueOHOTOo TMpeameTa
«MaTemMaTHKay XapaKTepU3yIOTCS:

I'paxxnaHckoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON MO3UIIMN 00YJAIOIIErocs Kak aKTHBHOTO
U OTBETCTBEHHOTO UYJi€Ha POCCHIMCKOrO OOIIECTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBIICHHMA,
NporeAyp TpaxaaHCKOro oOImiecTBa (BbIOOPHI, OMPOCHl MU TIp.), YMEHUEM
B3aMMOJICHICTBOBATh C COIMAIBHBIMA HWHCTUTYTAMH B COOTBETCTBHU C HX
GYHKIHUSIMU ¥ HA3HAYCHUEM.

IlarpuoTrnyeckoe BOCIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON TPAXKIAHCKON MIACHTHYHOCTH, YBAKCHHUSI K
MPOIIIOMY U HACTOSIIEMY POCCHHCKON MaTeMaTHKH, IICHHOCTHBIM OTHOIIICHHEM K
JOCTHKEHUSIM POCCUICKUX MAaTEMAaTHKOB M POCCUHCKON MaTEMaTHUECKOMN IIKOJIBI,
K HCIIOJB30BAHUIO 3THUX JOCTIKEHUWU B JPYTHX HayKax, TEXHOJOTHUAX, cdepax

HKOHOMHUKH.
JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:
OCO3HaHUEM JTyXOBHBIX LEHHOCTEH poccHiicKoTo HapoJa;

c(hOpMUPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHUS, H3TUYECKOrO0  IOBEJCHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JIOCTUKEHUI HAYKHU U JIEATeIIbHOCTHIO
y4€HOT0; OCO3HAHUEM JTMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYHBOTO OYIYIIETroO.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLIEHUEM K MHPY, BKIIOYAs ICTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3azjay, peleHnu, paccyXICHUN;
BOCIPUUMYHMBOCTBIO K MATEMAaTUYECKUM aCleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA.

dusnyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTHIO YMEHHUSI TPUMEHATh MaTEMaTUYECKHWE 3HAHUSA B
MHTEpecax 3J0pOBOT0 U 6€30macHOro 0opasa KU3HU, OTBETCTBEHHOTO OTHOILIECHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHWE, COATAHCHUPOBAHHBIN PEKUM 3aHATHA U

OT/IbIXa, peryssipHast buznueckas AKTUBHOCTB); duznyeckoro
COBEPILIEHCTBOBAHUS, npu 3aHATHUAX CHIOPTUBHO-03/I0POBUTEIBHOM
JesITeIbHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IICHHOCTH TPYAOJIOOWS;, MHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHAIBLHON — JCSITEIBHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpILIATh OCO3HAHHBIA BBHIOOP
Oynymei mnpodeccur U peanu30BbIBATH COOCTBEHHBIE KU3HEHHbBIC IJIAHBI;



TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K MaTeMaTHUYecKoMy OOpa3oBaHHUIO U
caM000pa30BaHUIO Ha TPOTSHKEHWHW BCEW JKU3HU; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMAaTHIECKON HAIIPABICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHE:

c(OPMHUPOBAHHOCTHIO JKOJOTUYECKOW KYIbTYphl, TOHUMAaHWUEM BIIASHUS
COLIMATTbHO-9KOHOMUYECKUX MPOIECCOB HA COCTOSIHHE MPUPOTHOW M COLUATBHON
Cpelbl, OCO3HAHMEM TJI00ATBPHOTO XapakTepa JKOJOTUYECKUX MpodiieM;
OpHEHTAIle Ha MPUMEHEHHWE MaTeMaTHYeCKHX 3HAHWUU Ui pEeIIeHHs 331ad B
o0JacTl OKpYy)KaroIllel Cpepl, IUIAHUPOBAaHUS TOCTYNIKOB W OIEHKA WX
BO3MOJKHBIX MTOCIICJICTBHH JIJIsI OKPY>KaIOIIEH CPEeIbI.

IleHHOCTH HAYYHOTO TIO3HAHNS:

c(hOpMHUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ¥  OOIICCTBEHHOW MPAaKTUKW, MMOHUMAaHHEM
MaTeMaTHYeCKON HayKH Kak cQepbl 4YeJOBEUeCKOH MAEsITeNbHOCTH, JTAamoB €€
pa3BUTHS M 3HAYUMOCTH IS PAa3BUTHS I[UBUIN3AINM, OBJAJCHUEM S3BIKOM
MaTeMaTUKH ¥ MaTEeMaTUYECKOH KYJIbTYpOH KakK CPEICTBOM TIO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATH MPOCKTHYIO M HCCICIOBATEIBCKYIO JCSITEIBHOCTD
WHAWBHUIYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenmMeTHble pe3yibTaThl OCBOCHHSI MPOTPaMMBl Y4eOHOTO MpeameTa
«Marematuka XapaKTEPHUIYIOTCS OBJIAICHHEM YHUBEPCATbHBIMA
NO3HABAMENbHBIMU  OeliCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKATMUGHBIMU
0elCmeUsMU, YHUBEPCATILHBIMU Pe2YIIMUBHBIMU OetiCMBUSMU.

1)  Vuusepcanvuvie = nozmaeamenwvmvle  Oeticmsus,  obecneuusaom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUarOWuUxcs (0ceoenue
Memo008  NO3HAHUA ~ OKPYHCAIOUie20  Mupa,  NpuMeHeHue  J10SUYECKUX,
UCC1e008ameNbCKUx onepayull, yMeHuti pabomams ¢ ungopmayueti).

Ba3oBble Jjornyeckue aeicTBUA:

e BBISBJIATH U XapaKTEPHU30BATh CYIIECTBEHHBIC MIPU3HAKKA MATEMaTUYSCKUX
00BEKTOB, TMOHATHNA, OTHOIICHUW MEXIy MOHITHAMU; (HOPMYyIUPOBATH
OTIpe/IeTICHUs]  MOHATUN, yCTAHABIMBATh CYIICCTBEHHBI  MPU3HAK
KJIacCU(UKAIMK, OCHOBAHUSA A1 OOOOIICHHWS W CpPaBHEHUS, KPUTEPHH
IPOBOMMOTO aHAIIN3A,

e BOCIpPUHUMATH, (OPMYIUPOBATH W TPEOOPA3OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIC;

e BBIABIATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3U |
NpOTUBOpEYHs B (aKkTaxX, NaHHBIX, HAONIONCHUSAX W YTBEPKICHUSIX;



npemsiaraTh  KPUTEPUU  JUIS  BBISIBICHHS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

e JeJaTh BBIBOJBI C HWCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHH, YMO3aKIIIOUEHHH 110 aHAIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JTI0Ka3aTeNbCTBA MaTEMaTUYECKUX
YTBEPKICHUM (TPSMBIE U OT MPOTHBHOTO), BRICTPAUBATH apTyMEHTAITUIO,
NPUBOJUTH TPUMEPHI U KOHTPIPUMEPHI; O0OOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBOJIBL;

e BBIOMpaTh croco0 pemieHus yuyeOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApUMAHTOB peElIeHUs, BHIOUpATh HauboJee MOAXOJAUMI ¢ y4ETOM
CaMOCTOSITEJIEHO BBIJICJIEHHBIX KPUTEPHUEB).

ba3zoBble HcciiegoBaTeIbCKUE 1eHCTBUA:

e HCIOJb30BAaTh BOMPOCHI KaK MCCJIEAOBATENbCKUI MHCTPYMEHT MO3HAHUS;
dbopMynaMpoBaTh BOMPOCHI, (UKCUPYIOLIME MPOTUBOpEUre, Mpodiemy,
yCTaHaBJIMBAaTh HCKOMOE€ W  JaHHOe, (opMUpOBaTh  THIOTE3Y,
apTyMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHHUE;

e TPOBOJUTH CaMOCTOSITEIIbHO CTUUTAHUPOBAHHBIN IKCIIEPUMEHT,
UCCJIEIOBAHME IO YCTAHOBJIEHHIO OCOOCHHOCTEH MaTeMaTH4YeCKOTO
00beKTa, SIBJICHUS, MPOLECCa, BBISBICHUIO 3aBUCHUMOCTEH MEXIy
00BbeKTaMu, SIBJICHUSIMU, TIPOIIECCAMH;

e CaMOCTOSITENIPHO (hOPMYITHUPOBATH OOOOIICHHUS M BHIBOJBI TIO pe3yiIbTaTam
POBENEHHOTO HAOIIO/IEHUS, UCCIEIOBaHUS, OLIEHUBATh JOCTOBEPHOCTH
MOJIYYeHHBIX Pe3yJIbTaTOB, BEIBOJAOB U 0000IICHUI;

e TMPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IPOIIECCA, a TAKXKE BBIIBUTATh
MIPEANOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ nnopmanmeii:

e BBIBISATH ACPUUUTH UHGOPMALIMK, JAHHBIX, HEOOXOJIMMBIX MJisi OTBETA
Ha BOIIPOC U ISl pEUICHUS 3a]1a4u;

e BbIOMpaTh UWH(POpPMAIMIO W3  HUCTOYHUKOB  PA3UYHBIX  THUIIOB,
aHAMM3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPIIPETUPOBATh MH(POPMAITHIO
Pa3TUYHBIX BUJOB M (JOPM MPEACTABICHUS;

e CTPYKTYpUpOBaTh MHGOpPMAIIUIO, IPEACTABIATh €€ B pa3IMyHbIX (hopmax,
WUTIOCTPUPOBATH Tpaprueck;

e OIICHUBATH HaAEKHOCTD uHbOopMaIuu 1o CaMOCTOSITEIIEHO
chopMyITUPOBAaHHBIM KPUTEPHUSIM.

2)  VHuueepcanvhbie KOMMYHUKamu@Hwle Oelicméus, obecneyusaom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0uenue:



BOCIPUHUMATh M (HOPMYIHpPOBATH CYXKIEHUS B COOTBETCTBUU C
YCIOBUSIMU U LIENSIMU OOIICHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pPEHHSI B YCTHBIX U NMHCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHHS IO
X0y pelIeHus 3a1a4i, KOMMEHTUPOBATH MOJTY4YECHHBINH Pe3yibTaT;

B X07ie 00CYKJIeHHA 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOil TEMBI,
npo6JieMbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UJIEH, HAIICJIEHHBIE HA TIOUCK
pEIlIeHUs; COMOCTABIATh CBOM CYXKIEHHUS C CYXICHUSIMHU JIPYTHX
YYaCTHHUKOB JHajiora, oOHapyXUBaTh Pa3IU4HMe U CXOJCTBO IMO3UIIMIA; B
KOPPEKTHOH Gopme hopMyTHpoBaTh pa3HOIJIACHS, CBOM BO3PAYKEHMUS;
OpPEACTaBIATh  pe3yJbTaThl  pELIeHWS  3aJadd,  OKCIEPUMEHTAa,
UCCIIEJIOBaHMSI,  TMPOEKTa;  CAMOCTOSITENIbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C y4ETOM 3a/1a4 MPE3CHTAMU U 0COOEHHOCTEN ayIUTOPUH.

CoTpyaHu4ecTBo:

3)

NOHMMAaTh W WCIOJBb30BaTh  MNPEUMYIECTBA  KOMAHIHOH W
WHUBUTyJIbHOW pabOThI pH peNeHUH yU4eOHBIX 3a/1a4; IPUHUMATH 11EITh
COBMECTHOUM JEeATEIHHOCTH, IUTAHHUPOBATh OPTaHHU3AIMI0 COBMECTHOM
paboThI, pactipeAeNaTh BUABI pabOT, JOTOBApPUBATHCS, 00CYKIATh MPOIECC
U pe3ynbTat paboTsl; 00001IaTh MHEHHUS HECKOIBKUX JIFOJICH;
y4acTBOBATh B I'PYIIOBBIX (popMax paboThl (00CYk1eHHs, 0OMEH MHEHHU,
«MO3TOBBIE TITYPMBD» W WHBIE); BBIMOJHATH CBOIO YacTh pabOTHl M
KOOPJIMHUPOBATh CBOW JIEUCTBHSI C JPYTUMH WIEHAMHA KOMAaH/IBI,
OIICHWBATh KAa4eCTBO CBOETO BKJIaJa B OOIIMA MPOAYKT MO KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHHKAMH B3aUMO/ICHCTBUSI.

Vuueepcanvuvie  pecynamuenvie  Oeticmeus, obecneyusarom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCIU.
Camoopranusanmus:

COCTAaBJIATH IJIaH, AJITOPUTM PELICHUS 3a]1a4i, BRIOUPATh CIIOCO0 pelleHus
¢ y4€TOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHbOpMaIUu.

CaMOKOHTPOJIb:

BIAJCTh HABBIKAMH TO3HABAaTEIbHOW pediaekcuu Kak OCO3HAHHS
COBEpUIAEMbIX JIEUCTBUI U MBICIUTEIBHBIX MPOILECCOB, UX PE3YIbTATOB;
BJIQJIETh CHOCOOAMHM  CaMOIIPOBEPKH, CAaMOKOHTPOJISI Iporecca U
pe3yJsibTaTa pelieHusa MaTeMaTHYECKOM 3aauu;

NpEABUJIETh TPYIHOCTHU, KOTOPbIE MOTYT BO3HHKHYTh MPH pPEUICHUU
3a/laud, BHOCHUTh KOPPEKTHUBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIBCTB, JAHHBIX, HANJACHHBIX OINOOK, BBISBICHHBIX TPYAHOCTEH;



e OIICHHBATh COOTBETCTBUE pE3yJibTaTa WEIU M YCIOBUAM, OOBSICHSITH
IIPUYUHBI TOCTHKECHUS WIM HENOCTH)KEHUS PE3YJIbTAaTOB IEATEIIBHOCTH,
HaXOAHUTh OIIHUOKY, 1aBaTh OLIEHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OnepupoBatTh MOHATUSIMU: TOUKA, PAMasi, IIIOCKOCTb.

[IpUMEHSATh aKCHOMBI CTEPEOMETPUM M CJIEJACTBHUS W3 HUX IPU PEIICHUH
Tr€OMETPUYECKUX 3a/1ay.

OnepupoBaTh NOHATUAMU: MAPAIIIETBHOCTh U NEPIEHIUKYISPHOCTD MPSIMbIX
U TIOCKOCTEM.

KnaccupunupoBats B3aMMHOE PACMOJIOKEHHUE TPSMBIX M IUIOCKOCTEH B
MPOCTPAHCTRBE.

OnepupoBaTh MOHATUSMH: JABYIPAHHBIM Yroy, TpaHU JBYTPAHHOIO YIJIa,
pebpo ABYTrpaHHOTO yrja; JUHEHHBIM YroJl JBYTPAHHOTO YIJIA; TpajyCHas Mepa
JBYTPaHHOTO yTJIa.

OnepupoBaTh TMOHATHUSMU: MHOTOI'PAHHUK, BBIMYKJIBIH W HEBBIMYKJIbIHI
MHOT'OTPAaHHHUK, JIEMEHTHI MHOTOIpaHHUKA, TPaBUIIbHBIA MHOTOTPAHHHUK.

Pacno3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (TUpamMuja; MpU3Ma,
MPSIMOYTOJIBHBIN TTapaJlIeNIeHe 1, Kyo0).

Knaccudummposatsb MHOTOTPaHHUKH, BEIOHpAs OCHOBaHUS TUTS
Kiaccupukanuu (BBIMYKJIbIE W HEBBINYKJIbIE MHOTOTPAHHUKH, IPaBUJIbHBIC
MHOT'OTPaHHUKH; MPSIMbIC U HAKJIOHHBIE TIPU3MBbI, TTapaslIeIICTTUICIbI).

OnepupoBaTh MOHITUSIMU: CEKYIIasi IJIOCKOCTh, CECUEHHE MHOTOTPAaHHUKOB.

OOBSICHATH TPUHIIUIIBI TOCTPOSHUS CEUCHUH, UCTIONB3YS METOJ CIICIOB.

CTpouTh CEUEHHS MHOTOTPAaHHHUKOB METOJOM  CJICIOB,  BBITOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKHW U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (UTYp: BUJ
CBEpxy, COOKY, CHH3Y.

Pemate 3a1aun Ha HAXOXKJIEHUE TEOMETPUUECKUX BEJIMYMH 1O 00pas3aM Wiu
aIrOpuTMaM, NPUMEHSASI HU3BECTHbIC AHAIMUTUYECKUE METOAbl NPU PEIICHUU
CTaHJIAPTHBIX MAaTEeMAaTHYECKUX 3a7a4 Ha BBIYUCIICHUE PACCTOSHUN MEXIY ABYMS
TOYKaMH, OT TOYKH JO TIPSAMONM, OT TOYKH JI0 TUIOCKOCTH, MEXIY
CKPEILIHUBAIOIIUMUCS MIPSIMbIMH.

Pemate 3a1aun Ha HAXOXKJIEHUE TEOMETPUUECKUX BEJIMUMH 1O 00pa3aM Win
aIropuT™MaM, NPUMEHSAS U3BECTHbIC AHAIMUTUYECKUE METOAbl MPU PEIICHUU
CTaHJAPTHBIX MaTeMaTHYECKMX 3aJad Ha BBIYUCICHHE YIJOB  MEXIY
CKPCIIMBAIOIIUMHUCS MPSIMBIMH, MEXKIYy TMPSIMOM W  IUIOCKOCTBIO, MEXIY
MJIOCKOCTSAMHU, IByTPAHHBIX YTJIOB.



Breruucasate 00bEMBI U TUIONIAAN TOBEPXHOCTEN MHOTIOTPAaHHUKOB (IIpU3Ma,
nupaMuja) € TMOpUMEHEHHeM (QOpMyJ; BBIYUCIATH COOTHOIIEHHUS MEXKIY
IUIOHIA/IIMU TTOBEPXHOCTEN, 00bEMaMH MOT0OHBIX MHOTOIPAaHHUKOB.

OnepupoBaTh NOHATHSAMHU: CHMMETPHUS B IIPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHN (PUTYPBI.

W3Bnekatb, mpeoOpa3oBbIBATh W HMHTEPHPETUPOBATH HH(MOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEJICTaBICHHYIO HAa YEepTEKax U
PUCYHKaX.

ITpumensaTh TeomeTpuueckue (HaKkTbl Ui PELIEHUS CTEPEOMETPUUYECKUX
3a/1a4, NMPEANoJaralolux HECKOJIbKO [IaroB PELICHMS, €CIU YCIOBHS IPUMEHEHUS
3aJlaHbl B IBHOM (opMe.

[IppuMeHATH MpOCTEHIINE NPOrpaMMHBIE  CpPEICTBA M JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEILICHUH CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoauTH HpUMEPBl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B INPUPOLE U
JKW3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB F'€OMETPHUH B UCKYCCTBE.

[IpyMeHATh MOJTYyYECHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATH pPEAJbHBIC
CUTyallUM W IPUMEHATb W3YYCHHBIC IIOHATHS B IPOLIECCE IMOMCKA PELICHUs
MaTeMaTHYeCKU C(OPMYIMPOBAaHHONW MPOOJIEMBbI, MOJAEIUPOBATH PEAJbHBIC
CUTyallUM Ha S3bIKE TIEOMETPUM, MCCIEN0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeOpeM, amnmnapara aireopsl; pemarb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUYECKNUX BEJINYMH.

11 KJTACC

OnepupoBaTh MOHATHUAMHU: IWIMHAPUYECKAs IOBEPXHOCTb, 00Opa3yrolue
[IMHAPUYECKON  TOBEPXHOCTH;  LWJIMHAP;  KOHUYECKas  IOBEPXHOCTb,
o0pa3yrolne KOHHYeCKO! MOBEPXHOCTH, KOHYC; chepruecKas MOBEPXHOCTb.

Pacnio3naBath Tena BpaiieHus (UIMHAP, KOHYC, cepa u map).

OOBACHATH CIOCOOBI MOTYYEHUS TEJ BpAILICHUSI.

KnaccuduupoBaTs B3aMHOE pacroyiokeHue cepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSMU: IIAPOBOW CETMEHT, OCHOBAaHHE CErMEHTAa, BBICOTA
CErMEHTa; IIAPOBOW CJOW, OCHOBAHHUE IIAPOBOTO CJIOS, BHICOTA MIAPOBOTO CIOS;
1apOBOU CEKTOP.

Bbruncnsate  00bEMBI M IUIOMIAAM  MOBEPXHOCTEH Tel  BpallCHHS,
reOMETPHUECKUX TEJ C MPUMEHEHHUEM (POPMYIL.

OnepupoBaTh TOHATHSIMH: MHOTOTPAaHHHK, BIIMCAaHHBIM B cdepy
ONMMCAaHHBIN OKoJIO cdeprl; cdepa, BOUCAHHAST B MHOTOTPAHHUK WM TEJO
BpalllCHUS.

BbIUnCISATE COOTHOIICHUSI MEXIY TUIOMIAJSAMH MOBEPXHOCTEH W 00BEMaMu
IMOJIOOHBIX TEII.



N300paxaTh u3ydaeMble (QUIypbl OT PYKM U C IPUMEHEHHEM IPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BbInonaHATE (BBIHOCHBIE) INTOCKUE YEPTEKU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
¢Guryp: BUz cBepXy, COOKy, CHU3Y; CTPOUTH CEUEHMsI TEJ BPALLCHMUS.

W3Bnekatb, HWHTEPHPETUPOBATH U MpeoOpa3oBbIBaTH HH(OpPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEJICTaBICHHYIO HAa YepTeKax U
PUCYHKAX.

OnepupoBaTth NOHATUEM BEKTOP B IIPOCTPAHCTBE.

BBINONMHATE [EHCTBHUS CIIOKEHHUSI BEKTOPOB, BBIUMTAHUS BEKTOPOB U
YMHOXEHHS BEKTOpPA Ha YUCIIO, OOBIICHIATh, KAKUMHU CBOWCTBAMU OHM 00JIaatoT.

[IprMeHATH MPAaBUIIO NTapasuIeNICIUIENA.

OnepupoBaTh NOHATHAMU: IE€KAPTOBBI KOOPJIAWHATHI B MPOCTPAHCTBE, BEKTOP,
MOAYJIb BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpA, YTOJd MEXAY
BEKTOpPaMH, CKAJIPHOE IIPOU3BEIECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTODBI.

HaxomuTh cymMmmMy BEKTOPOB M MPOU3BEIECHHUE BEKTOPA HA YHCIIO, YTOJ MEXKIY
BEKTOpPAMH, CKaJsIpHOE IIPOM3BEIAECHUE, PpACKIAAbIBAaTh BEKTOpP 1O JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3anaBaTh INIOCKOCTh YPAaBHEHUEM B JEKAPTOBOM CHCTEME KOOPAUHAT.

[TpumensTs TeomeTpuyeckue (aKThl IS PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIaralollinX HECKOJIBKO AroB PELICHHUs], €CIIN YCIOBHS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMe.

Pemate mpocreline reoMETpUYECKHE 3aladyd Ha IPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOTI'O METOAA.

Pemrate 3amaum Ha JOKAa3aTENbCTBO MATEMAaTHYECKMX OTHOLIEHUH U
HAX0XkJICHHWE FeOMETPUUECKUX BEJIMYMH M0 00pa3iaM Wi allfOpUTMaM, MPUMEHSs
W3BECTHBIE METOBI ITPU PEILICHUN CTAaHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumeHsATh  HpoCTEWIIME MPOrpaMMHBIE  CPEACTBA U AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOIMTH NpHUMEpPHl MATEMATHYECKHMX 3aKOHOMEPHOCTEW B IPUPOAE H
JKWA3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB N'€OMETPHUH B UCKYCCTBE.

[IpuMeHATh MOMY4YEHHBbIE 3HAHUSA HA IPAKTHKE: AHAJIU3UPOBATh PEAIBHBIC
CUTyallUd M IIPUMEHATHh W3Y4YCHHBIE IIOHATUS B IPOLECCE IIOMCKA PELICHUs
MaTeMaTH4eCKu C(HOPMYIHPOBAaHHOW MPOOJIEMBbI, MOJAEIUPOBATh pPEasbHBIC
CUTyallUM Ha $A3bIKE TIE€OMETPUH, MCCIEAOBAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX MOHATHI U TEOPEM, almapara ajireopsl; pemarb
IIPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKICHUEM I€OMETPUYECKHUX BEJINYMH.
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