MHHHUCTEPCTBO MPOCBEINIEHAA POCCUICKOM ®EJEPAIIIN
JenmapramenT o0uiero oopasosanust Tomckoit od1acTu

JenmapramenT oOpa3zoBanusi axmuHucrpanun I'opoaa Tomcka

MAOY rumuazus Ne 13

PACCMOTPEHO COI'TACOBAHO YTBEPX/IEHO
PykoBoautens MO Pykosogurens HMC Jupexkrop

Muxeenko A.JL. Jlo6actoBa M.II. Ab6nynosckas JI.B.
[Iporokon Nel ot «29» 08 [Ipotokoin Nel ot «29» 08 [Ipuka3z Ne 391-O ot «29» 08
2023 . 2023 1. 2023 1.

OOKYMEHT NMOAMUCAH
ONEKTPOHHOW NMOANNCHIO
PABOYAS ITPOT'PAMMA

(ID 1189621)

yueOHoro npeamerta «I'eomerpusi. ba3oBblii ypoBeHb»

s ooygarommxest 10-11 kmaccoB

r. Tomck 2023



MNOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma ydeOHoro kypca «I'eomerpusi» 0a30BOro ypoBHS AJis
obyuaromuxcss 10 —11 kmaccoB pa3paboraHa Ha ocHOBe DenepaabHOTO
rOCyJapCTBEHHOTO 00Pa30BaTEIBHOTO CTaHIApPTa CPEaHETO O0Iero oopa3oBaHwsI,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWU, TMPEABABIAEMBIX K
MaTEeMaTUYeCKOMYy O0pa3oBaHUIO, W TPAAMIMI POCCUICKOTO 00pa3oBaHUS.
Peanuzainus nporpamMmbl oOecrieunBaeT OBIAJEHUE KIIOUYEBBIMU KOMITETEHIIUSIMH,
COCTaBJISIIOLIMMU OCHOBY JJISI CaMOPa3BUTHS M HENPEPHIBHOTO OOpa3oBaHUs,
HEJIOCTHOCTh OOLIEKYJIbTYPHOTO, JUYHOCTHOTO M T03HABATEIBHOTO Pa3BUTHUSA
JUYHOCTH 00YJarOITUXCsl.

HEJIN N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIeOMETpPUM Ha YPOBHE CpEIHEro oOLIero
oOpa3oBaHMsi OOYCIIOBJIEHAa MPAaKTUYECKOW 3HAUYUMOCTBIO METANPEAMETHBIX H
IPEIMETHBIX Pe3yJbTaTOB OOyYEHHUS T€OMETPUH B HAIPABJICHUU JUYHOCTHOTO
pa3BuTHS OOydaromuxcs, (GopMHUpOBaHUS (YHKIIMOHATHLHON MaTeMaTHYEeCKOU
I'PaMOTHOCTH, U3yYEHHUS IPYTUX y4eOHbIX AUCUMILINH. Pa3Butue y oOyuarommxcs
IPABWIBHBIX IPEJICTaBICHUA O CYIIHOCTH M NPOMCXOKIECHUM T€OMETPUUYECKHX
abcTpakiuii, COOTHOLIEHUH pPEAJTbHOTO M UACATBHOT0, XapakTepe OTPaKeHUs
MAaTeMaTHYECKOW HAYKOW SBICHHM M MPOLECCOB pPEAIBHOTO MHUpa, MECTe
T€OMETPHUH B CUCTEME HAyK U POJIM MAaTEMAaTHUYECKOTO MOJEIUPOBAHUS B HAYYHOM
NO3HAaHUM U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYUHOT'O MUPOBO33PEHUS
yyaluxcs, a TaKKe KAauyecTB MBIIIICHHUS, HEOOXOAMMBIX [UIs aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBisieTcs OAHUM U3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
oOmiero o0pa3oBaHus, TaK KaK OO0ECIEYMBAET BO3MOXHOCTb M3YUYEHHUS Kak
JUCLMIUIMH €CTECTBEHHO-HAYYHOM HAIPaBJIEHHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MbllUIEHHE, (OpMHUpPYEMOE NpPHU H3YYEHUH OO0YyYaroIMMUCS
MNOHSTUWHBIX OCHOB T€OMETPHUH U MOCTPOCHUHU LEMOYKH JIOTHUYECKUX yTBEPKACHUN
B XOJ€ pCLICHUS TeOMETPUYECKMX 3a7ady, YMEHHUE BBIJBUTaTb U OIMPOBEPrarTh
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 uYenoBeka. OpHeHTalus 4eloBeKa BO BPEMEHH U
IPOCTPAHCTBE — HEOOXOAUMOE YCIOBHE €ro COIHaIbHOTO ObITHs, (opma
OTPaXKEHHs OKPYIKAIOLIET0 MHUPA, YCIOBHE YCHEIIHOIO MO3HAaHWS M aKTHUBHOIO
npeoOpa3oBaHus  AelcTBUTENbHOCTU.  ONepupoBaHHE  IPOCTPAHCTBEHHBIMU
oOpa3zamMu OOBEIUHSET pa3Hble BHIbl y4eOHOW U TPYIOBOM IESATEIBHOCTH,



ABIIACTCA OOHUM U3 NMPO(GECCHOHATBFHO BaXKHBIX KAayeCTB, MO3TOMY aKTyallbHa
3amaya (POpMHUpPOBaHUS y OOYUYaAIOIIUXCS MPOCTPAHCTBEHHOTO MBILIUICHUS Kak
Pa3HOBUAHOCTH OOpA3HOTO MBILIUIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUYECKON AESITEIbHOCTH [0 MHOTMM HaIIPaBJICHUSM.

Ilenp ocBoeHMs mporpaMMbl ydueOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHEe 0OOyueHHs — 00Ieo0pa3oBaTeIbHOE U OOLIEKYJIbTYPHOE pa3BUTHUE
oOydaromuxcst ~ 4yepe3  oOecrmeueHHe  BO3MOXKHOCTH ~ NPHUOOpETEeHus U
UCIIOJIb30BAaHUSl CUCTEMATHUYECKUX TIEOMETPUYECKMX 3HAHUW U JEUCTBUIA,
CHEU(PUYHBIX T€OMETPUN, BO3MOKHOCTH YCHEIIHOIO MPOJOJIKEHUST 00pa30BaHUs
10 CIIEUAIBHOCTSIM, HE CBA3aHHBIM C MPUKJIAJHBIM HCIOJIb30BAaHUEM I€OMETPHUH.

[Iporpamma mno reomerpuu Ha 0a30BOM YpOBHE IIpeJHa3HaueHa MJIs
00y4aromuxcsi CpeAHeH MIKOIbI, HE UCIBITHIBABIINX 3HAYUTEIbHBIX 3aTPYAHEHUN
Ha ypOBHE OCHOBHOIO 0o0miero oopasoBanus. Takum oOpa3zom, oOydaromuecs Ha
0a30BOM YpPOBHE JOJDKHBI OCBOMTH OOILIME MATEMAaTUYECKUE YMEHHS, CBSI3aHHbIC
co cnenu(puKOd TeOMETpUU M HEOOXOAUMBIE IS KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOKHOCTh M3YyYUTh I€OMETpuio Oojee
riyOOKO, €CiM B JaJbHEWIIEM BO3HUKHET HEOOXOAMMOCTh B TE€OMETPUUYECKUX
3HAHUAX B IPOPECCUOHATIBHON JESTENBHOCTH.

JlocTKeHHe Lelau OCBOEHMsI IPOrpaMMbl OOECIEUMBAETCS PELICHUEM
COOTBETCTBYIOIIMX 3anay. [IpuopUTeTHBIMM 3aJadyaMH  OCBOEHHS Kypca
«["eomerpumn» Ha 6a30BoM ypoBHe B 10—11 kiaccax sBISIOTCS:

e (opMHpOBaHHE MPEACTABICHUS O T[EOMETPUM KaK YacTh MHUPOBOIl

KYJIBTYpPbI U OCO3HaHHUE €€ B3aMMOCBSA3HU C OKPYXKAIOLIUM MUPOM,;

e (opMHpOBaHHE IPEACTABICHUS O MHOTOTPaHHMKAX W TeJlaX BpaALICHMS
KaK O BOKHEHIINX MAaTEeMaTHMYECKUX MOJENAX, MO3BOJSIOIIUX OMUCHIBATDH
Y U3y4aTh pa3HbIe SBICHUS OKPY>KAIOIIETO MUPA;

e (opMHpoBaHME YMEHMs paclo3HaBaTb Ha YEPTEkKaX, MOJEISIX U B
peaJbHOM MHpPE MHOTOTPaHHUKH U TeJa BpalleHMS;

e OBJIAJICHUE METOJIAMU PEIICHHUS 33/7a4 Ha MOCTPOCHHUS HA U300paKEHUSIX
IPOCTPAHCTBEHHBIX QUTYD;

e (dopMHpOBaHHE YMEHHS ONEPUPOBATb OCHOBHBIMH TOHSATHSIMH O
MHOTOTpaHHMKaX U TeJIaX BPALIEHUS U UX OCHOBHBIMU CBOICTBaMU;

e OBJIAJICHUE  QITOPUTMAMH  PELICHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMupoBaHHE yMEHHUA TPOBOAUTH  HECIOXKHBIE JIOKa3aTeIbHBIC
paccyKIeHHs B XOJ€ DELICHHMsS CTEPEeOMETPUYECKHMX 3aJady M 3ajad c
IPAKTUYECKUM COJIEPKAHUEM;

e Da3BUTUE  UHTEIUIEKTYyaJbHBIX U TBOPUYECKUX  CIIOCOOHOCTEM
oOydarolmuxcsi, I03HABATEJIbHOW  AKTUBHOCTH, MCCIIEA0BATEIbCKUX
YMEHHM, KPUTUIHOCTH MBIIIICHUS;



e (opmupoBanue (byHKIIMOHATLHOM rPaMOTHOCTH, peneBaHTHOMN
TeOMETPUM: YMEHHE paclo3HaBaThb MPOSBICHUS T'€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEM B pPEATbHBIX KU3HEHHBIX
CUTyallUsIX W IMPU U3YYEHUU JPYIUX Y4YEOHBIX MPEAMETOB, MPOSIBICHUS
3aBUCHUMOCTEH U 3aKOHOMEpHOCTEH, (OpMyIMpOBaTh HX Ha S3BIKE
TE€OMETPHUH U CO3/1aBaTh FT€OMETPUUECKUE MOJIEIH, TPUMEHSATH OCBOCHHBIH
TeOMETPUUECKUN ammapar JUisi peHIeHHUs MPaKTUKO-OPHUEHTUPOBAHHBIX
3aJ1a4, UHTEPIPETUPOBATH U OLIEHUBATh MOJIYUYEHHBIE PE3YIIbTATHI.

OTINYUTENBHON OCOOEHHOCTBIO IPOrPaMMBbl SIBJISIETCS BKJIKOYEHHE B KypC
CTEPEOMETPUM B Hauyaje €ro u3y4eHMsl 3ajad, pEIIaeMblX Ha YPOBHE
MHTYWTUBHOTO MO3HAHUS, U ONpeAeTEHHBIM 00pa30M OopraHu3oBaHHas paboTa Hax
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUIEHUS], CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX IPOLECCOB, MOTUBHUPYET K
NaJbHENIIEMY U3YUYEHHIO MPEAMETA.

[Ipenmourenue OTAAETCSA HATISAIHO-KOHCTPYKTUBHOMY METOYy OOYYEeHHs, TO
€CTb TEOPETUUYECKUE 3HAHUS MMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH IMPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BuThe IPOCTPAHCTBEHHBIX IIPEACTABICHUM Y
ydalnxcs B Kypce CTEPEOMETpPUM IPOBOAUTCSA 3a CYET pEIIeHUs 3aJad Ha
CO3JaHHE  MPOCTPAHCTBEHHbIX 00pa3oB W  3aJady Ha  ONEpPUpPOBAHME
IPOCTPAaHCTBEHHBIMH oOOpa3amu. Co3nanue oOpa3a MPOBOAMUTCS C OMOPOM Ha
HArJsgHOCTh, @ ONEpUpOBaHHE OOpa3oM — B YCIOBUSAX OTBJICYEHHS] OT
HarJIsJHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 UCXOIHOTO COAECpKaHUSL.

OcHOBHBIE coaepkaTeNbHble JTUHUU Kypca «['eomerpum» B 10—11 kmaccax:
«MHororpanHuku», «IIpsiMble U MIOCKOCTU B POCTpAaHCTBEY, «Tena BpameHus»,
«BeKTopbl M KOOpAMHATHI B IPOCTPAHCTBE». DOPMUPOBAHKE JIOTUYECKUX YMEHUMN
pacmpesieniieTcss He TOJIbKO IO COJEp)KaTelIbHBbIM JIMHUAM, HO U MO TOAaM
00yueHHUs Ha YPOBHE Cpe/IHET0 00I1ero oopa3oBaHusl.

Conepxxanue 00pa30BaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yibTaTaM
OCBOEHHMsI paboyeil mporpaMMmbl, pachpeneiaéHHbIM M0 TojaM OOydeHHs,
CTPYKTypUPOBaHO TakuM oOpa3oM, 4YTOObl OBJAJCHHE T'€OMETPUUYECKUMU
MOHSTUSMH U HAaBBIKAMHU OCYIIECTBIISJIOCH MOCIIEOBATENBFHO U MOCTYMATENbHO, C
coOII0ICHMEM IPUHLIMIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAJIUCh B
OOLIYI0O CUCTEMY T'€OMETPUYECKUX IPEACTABICHUM OOydarolUXCs, paciiupss U
yray6usist €€, oOpa3ysi MpOUYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVTAHE

Ha u3yuenue reometpun otBoauTcs 2 yaca B Heaento B 10 kinacce u 1 vac B
Heneno B 11 kiacce, Bcero 3a jBa rojia o0yuenus - 102 yueOHbIX yaca.



COAEPXAHUME YYEBHOI'O KYPCA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TIpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM MOCTPOCHUHM CTEPEOMETPHUU:
aKCUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anmHoe pacnosioxeHrne MNpsMBIX B NPOCTPAHCTBE: IEPECEKAIOIIHECH,
napajulesibHble W CKpeluBaromuecs npsmele. llapamienbHOCTs NpsAMBIX H
IJIOCKOCTEd B MPOCTPAHCTBE: MapaJUIEIbHbIE MPSIMbIE B  IPOCTPAHCTBE;
NapajuIeNIbHOCTh TPEX MPSAMBIX; NAPAILIEIBHOCTh MPAMOM M IJIOCKOCTU. YTJIBI C
COHAIIPABJIICHHBIMM CTOPOHAMM; yIOJl MEXKIy IpPSAMBIMA B IPOCTPAHCTBE.
[TapannenbHOCTH IIJIOCKOCTEN: IapajulesIbHbIE IIJIOCKOCTH; CBOMCTBA
napajuleNnbHBIX TuIocKocTel. I[lpocreiimne mnpocTpaHCTBEHHbIE (QUIYyphl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, napasuieNenumne]]; IOCTpPOEHUE CEUCHHH.

[leprieHIUKYISIPHOCTh NPSIMOM M TJIOCKOCTH: MEPIEHIUKYJISIPHBIC MPSMbBIE B
IIPOCTPAHCTBE, NPSMBIE NapPAUICIBHBIE M MEPIEHAUKYISPHBIE K IUIOCKOCTH,
IPU3HAK NEPHEHAUKYIAPHOCTH MPSAMOM M IUIOCKOCTH, Teopema O MpsSMOU
NEPIEHIUKYJIIPHOW TUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YrOJI MEXAY NPSIMON U
IJIOCKOCTBIO;  ABYTPAHHBIM  yroJl, JIMHEHWHBIA Yroa JIBYTPaHHOIO  yIJa.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSHUE
OT mOpsAMOM 10  IUIOCKOCTH,  MpoeKmuss  (Gurypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  IUIOCKOCTEW:  NPU3HAK  IEPIEHIUKYJSIPHOCTH — ABYX
IIOCKOCTEN. TeopeMa 0 TPEX NMEPIEHNKYJIISPaXx.

MHOrorpaHHuKu

[loHATHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'DAHHUKA, BBIIYKJIbIE
Y HEBBIITYKJIBIE MHOTOI'PAHHUKH; Pa3BEPTKA MHOrOrpaHHuka. [Ipusma: n-yronpnas
npu3Ma; TPaHU U OCHOBAHUS MPU3MBbI, IpsMas U HaKJIOHHAs MPHU3MBbL, OOKOBas U
MOJIHAs MIOBEPXHOCTh IPU3MBL. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuiesienunes; U ero cporcra. llupamupa: n-yronpHas nupamuaa, rpaHd U
OCHOBaHUE MUPaMU/IbI; OOKOBAs M MOJIHAsI TOBEPXHOCTh MUPAMUIbL; IPABUIIbHAS U
yCeu€HHas MNHpaMuja. OJIEMEHTbl HOpu3Mbl M nupamuasl. lIpaBuibHbIE
MHOTOTPAHHUKU: MOHATHE MPAaBUIBHOIO MHOTOIPAHHUKA; NpPaBUJIbHAS MpPU3MaA U
NpaBWIbHAs MHPAMHUIA; NPABUJIbHAs TPEYroJibHas MNHUpPaMUAA W TPABUIbHbBIN
teTpa’ap; KyO. IlpencraBienre O mpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadIp,
nozeka’ip u ukocasap. CeueHus Npu3Mbl U TUPAMUIBL.

CuMMmeTprs B NPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTEIBHO TOYKH, MPSMOMH,
IJIOCKOCTUA.  DJIEMEHThl CUMMETPUM B NHpaMUAaX, Mapajuiesienunenax,
MIPAaBUJIBHBIX MHOT'OTPAHHUKAX.



Briunciienne 371€MEHTOB MHOTOTPAaHHUKOB: pPEOpa, JuaroHadv, VYIJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH M TMOJIHOM TOBEPXHOCTH MPSIMOW MPHU3MBL,
IUIONIA/lb OCHOBaHUM, TeopeMa O OOKOBOM TOBEPXHOCTH TMPSIMOW MPHU3MBL
[Inomans OOKOBOM TMOBEPXHOCTH W TOBEPXHOCTH TMPABUIBLHON MUPaMUIBI,
TeopeMa O IUIomaau yceu€éHHOM mupamuabl. [loHstue 006 00bEMe. OOBEM
MAPAMU/JIBI, TPU3MBL.

[TomoGubie Tena B mpocTtpaHcTBe. COOTHOMIEHUS MEXAY TUIOMIAASIMU
MOBEpPXHOCTEH, 00bEMaMU MOJOOHBIX TEI.

11 KIIACC

Tesa Bpalmenus

HunmuHapuyeckas MIOBEPXHOCTD, oOpasyromue HWIAHAPUYECKON
NOBEPXHOCTH, OCh UWIMHIPHUYECKOH TMOBEPXHOCTH. LIMIuHApP: OCHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpa3yroImmas W OCh; IUIONIAAh OOKOBOW W TOJHON
MOBEPXHOCTH.

KoHunueckas moBepXHOCTh, 00pa3yromiue KOHMYECKON MOBEPXHOCTH, OCh U
BEpILIMHA KOHUYECKOM MOBepXHOCTH. KOHYC: OCHOBaHME M BepIIMHA, 00pa3yrommas
U OCh;, IUJIOMAAhr OOKOBOM W TIOJHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
00pa3yrolllie U BbICOTA; OCHOBAaHUS U OOKOBasi MOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUAMETpP; IJIOMIAJb MOBEPXHOCTU C]ephl.
B3aunmMHoe pacnosnoxxenue chepbl U MIOCKOCTH; KacaTelbHasi TNIOCKOCTh K cepe;
TJI0MIAE CHEpHI.

N300paxenue Tea BpalleHus Ha II0CKOCTH. Pa3BépTka numuHapa 1 KoHyca.

KoMOuHanum Ten BpalleHHMss UM MHOTOIPAaHHUKOB. MHOTOrpaHHUK,
onucaHHbIM oOkoJI0 cdephl; chepa, BOUcCaHHAsT B MHOTOTPAHHUK, WJIM TEJO
BpalllCHUS.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tem. Teopema 06 00BEME
OpSIMOYTOJIBHOTO Tapajjienenumneaa u ciaeacteus u3 He€. OO0BbEM LMIMHIpA,
KoHyca. O0BEM 11apa u mIomaab chepsl.

[TonoGubeie Tena B mnpocTtpancTBe. COOTHOLIEHUS MEXAY IUIOUIAAsIMU
NOBEpXHOCTEH, 00bEMaMU MOTOOHBIX TEL.

Ceuenus wmwiMHapa (DApaJUIeIbHO M NEPHEHAMKYJISIPHO OCH), CEUYECHHS
KOHyca (mapajieIbHO€ OCHOBAHHUIO M MPOXOJSIEE 4Yepe3 BEpIIMHY), CEYEHUs
nrapa.

BeKTOpbI M KOOPAMHATHI B POCTPAHCTBE

BexTop Ha muiockocTu 1 B mpocTpancTBe. ClI0KeHUe U BRIYMTAaHHE BEKTOPOB.
YMHOKeHne BeKTOpa Ha yucio. PasnoxeHne BeKTopa 1o TpéM HEKOMILJIaHAPHBIM
BekTopaM. [lpaBuno mapamienenunena. Pemenwe 3agad, CBS3aHHBIX C
IpUMEHEHUEM TpaBWiI JACHCTBUM C BekTopamu. I[IpsiMmoyrosibHas cucrema



KoopauHaTt B mpoctpaHcTtBe. Koopawnatel BekrTopa. IIpocreiimme 3amaum B
KOOpJMHATax. YToa Mexay BekTopamu. CKalasipHOE NPOU3BEIECHHUE BEKTOPOB.
Bpruucnenne yriioB Mexay ONpsIMbIMU U IJIOCKOCTSIMH. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PEIICHUU T€OMETPUUECKUX 3a/1a4.



IIVIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJ/IBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOEHHUS MPOrpaMMbl y4yeOHOTO TMpeaMmeTa
«MaTemMaTHKay XapaKTepU3yIOTCS:

I'paxknaHckoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTHIO TPAKTAHCKON MO3UIIMN 00YJAIOIIErocs KaKk aKTHBHOTO
U OTBETCTBEHHOTO UYJi€Ha POCCHIMCKOrO OOIIECTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBIICHHMA,
NporeAyp TpaxaaHCKOro oOmiecTBa (BbIOOPHI, OMPOCHl MU TIp.), YMEHUEM
B3aMMOJICHICTBOBATh C COIMAIBHBIMH HWHCTUTYTAMH B COOTBETCTBHU C WUX
GYHKIHUSIMU ¥ HA3HAYCHUEM.

IlarpuoTrnyeckoe BOCIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON TPAXKIAHCKON MIACHTHYHOCTH, YBAKCHHUSI K
MPOIIIOMY U HACTOSIIEMY POCCHHCKON MaTeMaTHKH, IICHHOCTHBIM OTHOIIICHHEM K
JOCTHKEHUSIM POCCUHCKUX MAaTEMAaTHKOB M POCCUHCKON MaTEMaTHUECKOMN IIKOJIBI,
K HCIIOJB30BAHUIO 3THUX JOCTKEHWW B JIPYTMX HAayKax, TEXHOJOTHUAX, cdepax

HKOHOMHUKH.
JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:
OCO3HaHUEM JTyXOBHBIX LEHHOCTE! poccHiickoro HapoJa;

c(hOpMUPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHUS, H3TUYECKOrO  IOBEJCHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JIOCTUKEHUI HAYKHU U JIEATEIIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMIHOTO BKJIAJa B IOCTPOCHUE YCTOMYHBOTO OYIYIIEro.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLIEHUEM K MHpPY, BKIIOYAs ICTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3azjay, peleHnu, paccyXICHUN;
BOCIPUHUMYHMBOCTBIO K MATEMAaTUYECKUM aCIEKTaM Pa3IMYHbIX BUJOB UCKYCCTBA.

dusnyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO YMEHHUSI TPUMEHATh MaTEMaTUYECKHWE 3HaHUSA B
MHTEpecax 3J0pOBOT0 U 6€30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOILIECHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHWE, COATAHCHPOBAHHBIN PEKUM 3aHATHA U

OT/IbIXa, peryssipHast buznueckas AKTUBHOCTb); ¢duznyeckoro
COBEPILIEHCTBOBAHUS, npu 3aHATHUAX CHIOPTUBHO-03/I0POBUTEIBHOM
JeSITeTIbHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IICHHOCTH TPYAOJIOOWS;, MHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHAIBLHON  JCSITENIBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpILIATh OCO3HAHHBIA BBHIOOP
Oynymei mnpodeccur U peanu30BbIBATH COOCTBEHHBIE KWU3HEHHbBIC IIAHBI;



TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K MaTeMaTHYecKoMy OOpa3oBaHHUIO U
CaMOOOpa30BaHUI0 HA MPOTSHKEHUM BCEM KU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHUIO B PEIICHUU MTPAKTUUYECKUX 33/1a4 MaTeMaTUYECKOW HAMPABICHHOCTH.

JIKOJIOTHYECKOe BOCIINTAHUE:

c(hOPMUPOBAHHOCTHIO SKOJOTUYECKOM KYJbTYpbl, MOHUMAHUEM BIIHSHUS
COIIMAJIBHO-?)KOHOMHYECKUX MPOLIECCOB HA COCTOSIHHE MPHUPOJHONM M COLMAIBHOM
CpelIbl, OCO3HAHHMEM TJI00ATBPHOTO  XapakTepa JKOJOTUYECKUX MpodiieM;
OpUEHTAllMe Ha NMPUMEHEHUE MATEMAaTHYECKUX 3HAHUW Jid pelIeHHs 3a7ad B
00JIaCT  OKpYyKalollel cpeabl, IJIaHUPOBAHHUS TMOCTYNKOB U OLEHKH HX
BO3MOYHBIX MOCJIEJICTBUM JIJIs1 OKPYKAIOLIEH CPeibl.

ILleHHOCTH HAYYHOTO NMO3HAHUSA:

c(OpPMHUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSl HAyKHM W  OOUIECTBEHHOM  MPAaKTUKH, [OHUMAaHUEM
MaTEeMaTU4YeCKOM HayKd Kak cdepbl UYeJOBEYECKOM IesTENbHOCTH, STaroB €€
pa3BUTHS M 3HAYUMOCTH IS PAa3BUTHS I[MBUIN3AINN, OBJAJECHUEM S3BIKOM
MaTeMaTUKU U MAaTeMaTUYECKOM KyJIbTypOW KakK CpEIACTBOM MO3HAHUS MHUPA;
TOTOBHOCTBIO OCYHIECTBIIATh MPOEKTHYID U HCCIEI0BATEIbCKYIO JEATEIbHOCTD
WHMBUyaJIbHO U B TPYyIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpenmMeTHble pe3yibTaThl OCBOCHHS MPOTPaMMbl Y4eOHOTO TpeameTa
«Marematuka XapaKTEPHUIYIOTCS OBJIAICHHEM YHUBEPCATbHBIMA
NO3HABAMENbHBIMU  OeliCMEUAMY,  VHUBEPCANbHLIMU — KOMMYHUKATMUGHBIMU
0elCmBUsAMU, YHUBEPCATILHBIMU Pe2YIIMUBHBIMU OetiCMBUSMU.

1)  Vuusepcanvuvie  nozmaeamenwvmvle  Oeticmsus,  obecneuusaom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUarOWuUxcs (oceoenue
Memo008  NO3HAHUA  OKPYHCAIOUie2o0  Mupa,  NpuMeHeHue  J10SUYECKUX,
UCC1e008ameNbCKux onepayull, yMeHuti pabomams ¢ ungopmayueti).

Ba3oBble Jjornyeckue AeicTBUA:

e BBISBJIATH U XapaKTEPHU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMaTHYECKUX
00BEKTOB, TOHATHNA, OTHOIICHUW MEXIy MOHITHAMU; (HOPMYyIUpPOBATH
OTIpeNIeTICHUsI  MOHATUN, yCTAHABIHMBATH CYIICCTBEHHBI  MPU3HAK
KJIaCCU(UKAIIMK, OCHOBAHUSA MJIsi OOOOIICHHWS W CpPaBHEHUS, KPUTEPHUU
IPOBOMMOTO aHAIIN3A,

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

e BBHIABIATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U |
NpOTUBOpeYHs B (akTax, NaHHBIX, HAONIONCHUSAX W YTBEPKICHUSIX;



npemyiaraTh ~ KPpUTEPUU  JUIS  BBISIBICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HWCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAyKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHH, YMO3aKIIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBA MaTEMaTUYECKUX
YTBEPKICHUI (TPSMBIE U OT MPOTHBHOTO), BRICTPAUBATH apTyMEHTAITUIO,
NPUBOJUTH TPUMEPHI U KOHTPIPUMEPHI, O0OOCHOBBIBATH COOCTBEHHBIE
CYXKJIEHUS U BBIBOJIBL;

e BBIOMpaTh cHoco0 pemieHus yuyeOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB peEILIEHUs, BBIOUpATh HauboJee MOAXOJAUMI ¢ y4ETOM
CaMOCTOSITEJIEHO BBIJICJIEHHBIX KPUTEPHUEB).

baszoBble ucciiegoBaTeIbCKUE 1eHCTBUA:

e HCIOJb30BAaTh BOMPOCHI KaK MCCIEAOBATENbCKUI MHCTPYMEHT MO3HAHUS;
dbopMynaMpoBaTh BOMPOCH], (UKCUPYIOLIME MPOTUBOpEUre, Mpodiemy,
yCTaHaBJIMBAaTh HCKOMOE€ W  JaHHOe, (opMUpOBaTh  THIOTE3Y,
apTryMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

e TPOBOJUTH CaMOCTOSITEIIEHO CTUUTAHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE IO YCTAHOBJIEHHIO OCOOCHHOCTEH MaTeMaTH4YeCKOTO
00beKTa, SIBJICHUS, MPOLECCa, BBISBICHUIO 3aBUCHUMOCTEH MEXIy
00BbeKTaMu, SIBJICHUSIMU, TIPOIIECCAMH;

e CaMOCTOSITENIPHO (hOPMYIMPOBATH OOOOIIEHUSI M BHIBOJBI TIO pE3yiIbTaTam
MPOBENEHHOTO HAOIIO/ICHUS, HUCCIEIOBaHUS, OLIEHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJAOB U 0000IICHUI;

e TMPOTHO3UPOBATH BO3MOXKHOE pPa3BUTHE IPOIIECCAa, a TAKXKE BBIIBUTATh
MIPEANOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ undopmanmeii:

e BBIBISATH AePUUUTH UHGOPMALINK, JAHHBIX, HEOOXOJIMMBIX MJisi OTBETA
Ha BOIIPOC U JJIsI pEUICHUs 3a]1a4u;

e BbIOMpaTh UH(POpPMAIMIO W3  UCTOYHUKOB  PA3UYHBIX  THUIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPIIPETUPOBATH MH(POPMAITHIO
pPa3TUYHBIX BUJOB M (JOPM MPEACTABICHUS;

e CTPYKTYpUpOBaTh MH(GOpPMAIINIO, IPEICTABIATh €€ B pa3NMyHbIX (hopmax,
WUTIOCTPUPOBATH Tpaprueck;

e OIICHUBATH HaJEKHOCTD uHbOpMaIuu 1o CaMOCTOSITEIIEHO
chopMyITUPOBAaHHBIM KPUTECPHUSIM.

2)  VHuueepcanvuvie KOMMYHUKamu@Hble Oelicméus,  o0becnevyusaom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0uenue:



BOCIPUHUMATh M (HOPMYIHpPOBATH CYXKIEHUS B COOTBETCTBUU C
YCIOBUSIMU U LIENSIMU OOIICHHUS; CHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pPEHHSI B YCTHBIX U NMHCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHHS IO
XO/y pelIeHus 3a1a4i, KOMMEHTUPOBATH MOJTY4YEeHHBINH PE3yibTaT;

B X0/ie 00CYKJICHH 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOil TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UJIEH, HAIICJIEHHBIE HA TIOUCK
pEIIeHUs; COMOCTABIATh CBOM CYXIEHHUS C CYXICHUSIMU JIPYTUX
YYaCTHHUKOB JHajiora, oOHapyXKMBaTh Pa3Iu4Me U CXOJCTBO MO3MUIIMIA; B
KOPPEKTHOH Gopme hopMyTHpoBaTh pa3HOIJIACHS, CBOM BO3PAKEHMUS;
OpEACTaBIATh  pe3yJbTaThl  pEIICHWs  3aJadd,  OKCIEPHUMEHTa,
UCCIIEIOBaHMSI,  TMPOEKTa;  CAMOCTOSITETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C y4ETOM 3a/1a4 MPE3CHTAMU U OCOOEHHOCTEN ayIUTOPUH.

CoTpyaHu4ecTBo:

3)

NOHMMAaTh W WCIOJB30BaTh  MPEUMYIECTBA  KOMAHIHOH W
WHIUBUyJIbHON pabOThI pH pENeHUH YU4eOHBIX 3a/1a4; IPUHUMATH 11EJTh
COBMECTHOM JEeATEIHbHOCTH, IUTAHUPOBATh OPTraHU3alUI0 COBMECTHOMN
paboThI, pactipeAeNiaTh BUABI pabOT, JOTOBAPUBATHCS, 00CYKIATh MPOIECC
U pe3ynbTat paboTsl; 00001aTh MHEHHUS HECKOIBKUX JIIOJICH;
y4acCTBOBATh B I'PYIIOBBIX (popMax paboThl (00CYykIeHHS, 0OOMEH MHEHHU,
«MO3TOBBIE TITYPMBD» W WHBIE); BBIMOJIHATH CBOIO YacThb pabOTHl M
KOOPJIMHUPOBATh CBOW JIEUCTBHSI C JPYTUMH WIEHAMHA KOMAaH/IBI,
OIICHWBATh KAa4eCTBO CBOETO BKJaJa B OOIIMA MPOAYKT MO KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHHUKAMH B3aUMO/ICHCTBUSI.

Vuueepcanvuvie  pecynamuenvie  Oeticmeus, obecneyusarom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCIU.
Camoopranusanmus:

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

CaMOKOHTPOJIb:

BIAJCTh HABBIKAMH TO3HABAaTEIbHOW pediaekcun Kak OCO3HAHHS
COBEpIIAEMbIX JIEMUCTBUI U MBICTUTEIBHBIX MPOILECCOB, UX PE3YIbTATOB;
BJIQJIETh CHOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI Tporecca U
pe3yJsibTaTa pelieHusa MaTeMaTHYECKOH 3aauu;

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



e OIICHHBATh COOTBETCTBUE pE3yJbTaTa WEIU M YCIOBUIM, OOBSICHSITDH
IIPUYUHBI TOCTHKECHUS WIM HENOCTHXKEHUS PE3YJbTAaTOB IEATEIIBHOCTH,
HAXOAUTh OMIHOKY, 1aBaTh OLIEHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KJTACC

OnepupoBatTh MOHATUSIMU: TOUKA, MPAMasi, IIIOCKOCTb.

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

OnepupoBaTh NOHATUAMU: MAPATIIETBHOCTh U NEPIEHIUKYISPHOCTD MPSIMbIX
U TIOCKOCTEM.

KnaccupunurpoBats B3aMMHOE PACMOJIOKEHHUE TPSMBIX M IUIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh MOHATUSMH: JABYIPAHHBIM Yroy, TpaHU JBYTPAHHOIO YIJIa,
pebpo ABYrpaHHOTO yrja; JUHEHHBIM YroJl JBYTPAHHOTO YTIJIA; TpajyCcHas Mepa
JBYTPaHHOTO yTJIa.

OnepupoBaTh TMOHATHUSMU: MHOTOI'PAHHUK, BBIMYKJIBIA W HEBBIMYKJIbIH
MHOT'OTPaHHHUK, JIEMEHTHI MHOTOIpaHHUKA, TPaBUIIbHBIA MHOTOTPAHHHUK.

Pacno3HaBaTh OCHOBHBIE BHJIBI MHOTOTPaHHUKOB (TUpamMujia; MpU3Ma,
MPSIMOYTOJIBHBIN TTapaJlJIeNIeHe 1, Ky0).

Knaccudummposatsb MHOTOTPaHHUKH, BEIOHMpAs OCHOBaHUS TUTS
Kiaccupukanu (BBIMYKJIbIE W HEBBINYKJIbIE MHOTOTPAHHUKH, IPaBUJIbHBIC
MHOT'OTPAHHUKH; MPSAMbIC U HAKJIOHHBIE TIPU3MBbI, TTapaslICIICTIUIICIbI).

OnepupoBaTh MOHITUSIMU: CEKYIIasl IJIOCKOCTh, CECUEHHE MHOTOTPAaHHUKOB.

OOBSICHATH TPUHIIUIIBI TOCTPOSHUS CEUECHUH, UCTIONB3YS METOJ CIICIOB.

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

Pemate 3a1aun Ha HAXOXKJIEHUE TEOMETPUUECKUX BEJIMUMH 1O 00pa3aM Win
aIrOpuTMaM, NPUMEHSAS HU3BECTHbIC AHAJIUTHYECKHE METOAbl MpPU PEUICHUU
CTaHJIAPTHBIX MaTEMAaTHYECKUX 3a7a4 Ha BBIYUCIICHUE PACCTOSHUN MEXIY ABYMS
TOYKaMH, OT TOYKH JO TIPSAMONM, OT TOYKH JIO0 TUIOCKOCTH, MEXIY
CKPEIIHUBAOIIUMUCS MIPSIMBIMH.

Pemate 3a1aun Ha HAXOXKJIEHUE TEOMETPUUECKUX BEJIMYMH 1O 00pas3aM Win
aNropuT™MaM, NPUMEHSAS HU3BECTHbIC AHAJIUTHYECKHE METOAbl MpPU pEUICHUU
CTAHJAPTHBIX MaTeMaTHYECKMX 3aJad Ha BBIYUCICHHUE YIJIOB  MEXIY
CKPCIIMBAIOIIUMUCS TMPSIMBIMH, MEXKIYy TMPSIMOM W  IUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMHU, IByTPAHHBIX YTJIOB.



Boruucasate 00bEMBI U TUIONIAAN TOBEPXHOCTEM MHOTIOTPAaHHUKOB (IIpU3Ma,
nupaMua) € TMOpUMEHEHHeM (QOpMyJ; BBIYUCIATH COOTHOIIEHUS MEXKIY
IUIOHIA/IIMU TTOBEPXHOCTEN, 00bEMaMH MOT0OHBIX MHOTOIPaHHUKOB.

OnepupoBaTh NOHATHIAMH: CHMMETPUsS B IIPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHU (PUTYPBI.

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

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

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

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

[IpyMeHATh MOJTYyYEHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATH pPEAJbHBIC
CUTyallUM W IPUMEHATh HW3Y4YCHHBIC IIOHATHS B IPOLIECCE IMOMCKA PELICHUs
MaTeMaTHYeCKu C(HOPMYIMPOBAHHONW MPOOJIEMBbI, MOJAEIUPOBATH PEAJbHBIC
CUTyallUM Ha S3bIKE TIEOMETPUM, MCCIEN0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeOpeM, amnmapara aireopsl; pearhb
IIPAKTUYECKNE 3a7a49M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUYECKNUX BEJINYMH.

11 KJTACC

OnepupoBaTh MOHATUAMHU: IWIMHAPUYECKAs IOBEPXHOCTb, 00pa3yrolue
IMHAPUYECKON  TOBEPXHOCTH;  LWJIMHAP;  KOHUYECKas  IOBEPXHOCTb,
o0pa3yrolne KOHUYeCKO! MOBEPXHOCTH, KOHYC; chepruecKas MOBEPXHOCTb.

Pacnio3naBath Tena BpaiieHus (HUIMHAP, KOHYC, cepa u miap).

OOBACHATH CIOCOOBI MOTYYEHUS TEJ BpAILlCHUSI.

KnaccudumupoBaTh B3aMHOE pacroyiokeHue cepsl U MIOCKOCTH.

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

Bbruncnsate  00bEMBI M IUIOMIAAM  MOBEPXHOCTEH Tel  BpalCHHA,
re€OMETPHUECKUX TEJ C MPUMEHEHHUEM (POPMYIL.

OnepupoBaTh TOHATHSMH: MHOTOTPAaHHHMK, BIIMCAaHHBIM B cdepy ¥
ONMMCaHHBIN OKOJIO cdeprl; cdepa, BOUCAHHAST B MHOTOTPAHHUK WM TEJO
BpalllCHUS.

BbIUMCIATE COOTHOIICHUSI MEXIY TUIOMIAJSAMH MOBEPXHOCTEH W 00BEMaMu
MOJOOHBIX TEII.



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

BrInonaHATh (BBIHOCHBIE) INTOCKUE YEPTEKU U3 PUCYHKOB MTPOCTHIX O0BEMHBIX
¢Guryp: BUx cBepXy, COOKYy, CHU3Y; CTPOUTH CEUEHMsI TEJ BPALLEHMUS.

W3Bnekatb, HWHTEPHPETUPOBATH U IPeoOpa3oBbIBATh HH(OpPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEJICTaBICHHYIO HAa YEepTEeKax U
pUCYHKaXx.

OnepupoBarth NOHATUEM BEKTOP B IIPOCTPAHCTBE.

BBINOMHATE [EHCTBHUSL CIOKEHHSI BEKTOPOB, BBIUYMTAHUS BEKTOPOB U
YMHOXEHHS BEKTOpPA Ha YUCIIO, OOBICHIATh, KAKUMHU CBOWCTBAMU OHM 00JIaatoT.

[IprMeHATH MPAaBUIIO NTapasuIeIICIUIEAA.

OnepupoBaTh NOHATHAMU: IEKAPTOBBI KOOPJIAWHATHI B MPOCTPAHCTBE, BEKTOP,
MOAYJb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpA, YIOd MEXAY
BEKTOpPaMH, CKAJIPHOE IIPOU3BEAECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBI.

HaxomuTh cymmMy BEKTOPOB M MPOU3BEIECHHUE BEKTOPA HA YHCIIO, YTOJ MEXKIY
BEKTOpPAMH, CKaJsIpHOE IPOU3BEAECHUE, pACKIAAbIBaTh BEKTOp 1O JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3anaBaTh INIOCKOCTh YPAaBHEHUEM B JEKAPTOBOM CHCTEME KOOPAUHAT.

[TpumensTe TeomeTpudeckue (aKThl IS PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIaralolinX HECKOJIBKO AaroB PELICHHUs], €CIIN YCIOBHS IPUMEHEHUS
3aJlaHbl B IBHOHM (opMe.

Pemate mpocreline reoOMETpUYECKHE 3aladyd Ha IPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOT'O METOAA.

Pemrare 3amaum Ha JOKA3aTENbCTBO MATEMAaTHYECKMX OTHOLIEHUM U
HAX0XkJIEHHUE TeOMETPUUECKUX BEJIMYMH 10 00pa3iaM Wi alfOpUTMaM, MPUMEHSs
W3BECTHBIE METOBI ITPU PEILIEHUN CTAaHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumeHsATh mpocCTEHIIHE MPOTrpaMMHBIE  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 IMONY4YEHHBbIE 3HAHUSA HA IPAKTHKE: AHAJIU3UPOBATh DPEAJIbHBIC
CUTyallUd M IIPUMEHATHh W3Y4YCHHBIE IIOHATUS B IPOLECCE IIOMCKA PELICHUs
MaTeMaTH4ecKu C(HOPMYIHPOBAaHHOW MPOOJIEMBbI, MOJAEIUPOBATH pPeasbHBIC
CUTyallUM Ha $A3bIKE TIE€OMETPUH, MCCIEAOBAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATUI U TEOPEM, almapara ajreoppl; pemarb
IIPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKICHUEM I€OMETPUYECKHUX BEJIUYMH.
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