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IMNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma ydyeOHoro kypca «['eomerpusi» 0a30BOTO ypOBHS IS
oOyvarormuxcst 10 —11 kmaccoB pa3paborana Ha ocHOBe DenepanbHOTO
rocyZIapCTBEHHOTO 00Pa30BaTEIHHOTO CTaHApTa CPeHEro o0IIero oopa3oBaHusl,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, TMPEABSIBISIEMBIX K
MaTeMaTH4eCKOMY OOpa30BaHUIO, M TPATUIUA POCCUUCKOTO 0Opa3oBaHUS.
Peanuzamus nporpamMmbel 00ecTieunBaeT OBIAJCHUE KITIOYEBBIMU KOMITETCHIIUSMH,
COCTABJISIFONIIUMU OCHOBY IS CaMOPa3BHUTHsSI M HEMPEPBIBHOTO 00pa3oBaHUS,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO W II03HABATEIBHOIO Ppa3BUTHUS
JUYHOCTU O0YyYarOIIUXCS.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

Baxnoctp ydeOHOro Kypca TeOMETpMHM Ha YpPOBHE CpPEIHEro oOIIero
oOpa3oBaHusi OOYCIIOBJIEHA MPAKTUYECKOW 3HAYUMOCTBIO METANpPEAMETHBIX U
NPEeIMETHBIX PE3yJbTaTOB OOYUYEHHUS TCOMETPHH B HAIPABICHUU JHMYHOCTHOTO
pa3BuThsA oOOydaromuxcs, (GOopMUPOBaHUSA (YHKIIMOHATHLHOW MaTeMaTUYECKOM
TPaMOTHOCTH, U3YUYCHUS APYTUX yUEOHBIX AUCHMUILINH. PasButne y oOyuaronmxcs
NPaBWIBHBIX NPEACTABICHUNA O CYIIHOCTH M TMPOUCXOKICHHUH T€OMETPHUYECKHX
aOcTpakiuii, COOTHOUICHHM pEajJbHOrO0 M HAEaJbHOT0, XapakTepe OTPaKeHUs
MaTeMaTHYECKON HAYKOU SIBJICHHUI ¥ TIPOIIECCOB PeaIbHOI0 MHPa, MECTE TEOMETPHUH
B CUCTEME HayK U pOJIM MAaTEMAaTHUECKOTO MOJICITMPOBAHMS B HAYYHOM TO3HAHUH U
B IIPAKTHKE CIIOCOOCTBYET (HOPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS YUAIIUXCS, a
TaK)K€ KayeCTB MBIIUICHUA, HEOOXOIUMBIX i1 aJanTallid B COBPEMEHHOM
oO1iecTBe.

['eomeTpus siBiIsIeTCS OJHUM M3 0a30BBIX NMPEAMETOB Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHMs, Tak Kak oOOECleYMBAaeT BO3MOXHOCTb H3Y4Y€HHUS Kak
JTUCIHIUIMH €CTECTBEHHO-HAYYHON HAMpPaBICHHOCTH, TaK U TYMaHUTaPHOM.

Jlornueckoe MbllUIeHHE, (HOPMUPYEMOE IMpPU H3YYEHHU OOyYarolIUMHUCA
MOHATUWHBIX OCHOB T€OMETPHH U MTOCTPOCHUH IIETIOYKH JIOTHIECKUX yTBEPKICHUN
B XO/I€ DEIIEHUS TEeOMETPUYECKHX 3a7ad, YMEHHE BBIIBUTATh U OMpPOBEPraTh
TUMOTE3bl HETOCPEICTBEHHO HCIONB3YIOTCS MPHU PEHICHUH 3a/ad eCTECTBEHHO-
HAYYHOTO LIMKJIA, B YaCTHOCTHU U3 Kypca (pU3uKu.

YMeHue opueHTHpPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 0ONacTIX AEATeNbHOCTH 4YenoBeka. OpHeHTalHs YelOBEKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCJIOBHE €ro COIualbHOro ObITHA, (opMma
OTPaXXEHUS OKPY’KAIOLIETO MHpA, YCJIOBHE YCHEIIHOTO MO3HAHHUA U AKTUBHOTO
npeoOpazoBaHusi  jAeWcTBUTENbHOCTH.  OmnepupoBaHUE  MPOCTPAHCTBEHHBIMU

o0Opazamu 00bEIMHAET pa3HbIC BUJIBI YI€OHON U TPYIOBOU JEATEIHLHOCTH, SIBISETCS
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OJTHUM U3 NpOo(ecCHOHATBHO BAXXHBIX KayecTB, IMOATOMY akKTyajbHa 3ajaua
dbopmupoBaHusg y  oOydarouuxcsi MPOCTPAHCTBEHHOTO  MBINUJICHUS — Kak
Pa3HOBUJIHOCTU OOpa3HOI0 MBIIUIEHUSI — CYILIECTBEHHOI'O KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON ACSITEIFHOCTH MO MHOTHM HAIPABIICHHUSM.

Ilenp ocBoeHus mporpammbl yueOHOro Kypca «['eomeTpusi» Ha 0a30BOM
ypoBHE 00yueHus — oOmeoOpa3oBarebHOE U OOIIEKYJIbTYpHOE pa3BUTHE
oOyyaronuxcs yepe3 odecrneueHrne BO3MOKHOCTH MPUOOPETEHUS U UCTIOJIb30BAHUS
CUCTEMAaTUYECKUX T€OMETPUYECKUX 3HAHUM MW  JAeUCTBUH, cHenupUuyHbIX
F€OMETPUH, BO3MOXXHOCTH  YCIEIIHOIO MPOAODKEHUS  00pa3oBaHUs IO
CHEIHAIbHOCTSIM, HE CBSI3aHHBIM C MPHUKJIAIHBIM UCIIOJIb30BAHUEM T'€OMETPUH.

[Iporpamma 1o reomMeTpuu Ha 0a30BOM YpOBHE IIpeAHA3HAYEHA IS
oOyyJarouuxcsi CpelHel UIKOJbl, HE MCIBITHIBABIIMX 3HAYUTENIbHBIX 3aTPYIHEHUN
Ha YpPOBHE OCHOBHOI0 0011ero oopa3zoBanusi. Takum 00pa3om, oOydaroniuecs: Ha
©a30BOM YpPOBHE JOJIKHBI OCBOMTH O0IIIME MaTEMaTHUECKUE YMEHUS, CBA3aHHBIE CO
crenu(puKoil reoMeTpun U HeoOXOUMBIE JUIsl )KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpome 3T0ro, oHM UIMEIOT BO3MOXHOCTh U3y4YUTh FT€OMETPUIO O0Jiee riy0oKo, eciiu
B JaJbHEUIIEM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUYECKHX 3HAHHUSIX B
npohecCHOHATBHOM e TEIbHOCTH.

JlocTkeHHe LEeau OCBOEHMS MpPOrpaMMbl OOECIIEUMBAETCS PELIEHUEM
COOTBETCTBYIOIIMX 3anay. [IpHOpUTETHBIMM 3ajadaMM  OCBOCHUSA  Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHE B 10—11 kjaccax sBJISIFOTCS:

e (opmupoBaHue MNpPEACTaBICHUS O TEOMETPUM KaK 4YacTH MHUPOBOM

KYJbTYPbl U OCO3HAaHUE €€ B3aUMOCBSI3H C OKPY>KAKOIIUM MUPOM;

e (opmMupoBaHHUE NpeaCTABICHUS O MHOTOTPAHHUKAX U TEJIaX BPAIIEHUS KaK
O BaXHEUIIUX MATEeMATHUYECKUX MOJEIAX, MO3BOJIAIONIMX OMHUCHIBATH U
U3y4aTh pa3HbIC SBJICHUS OKPYKAIOLIErO MUPA;

e (opmupoBaHue yMEHHsS paclo3HAaBaThb Ha YepTEkax, MOJEISIX U B
pearlbHOM MHpE MHOTOTPAHHUKH U TEJIa BPAIICHUS;

e OBJIaJICHUE METOJAMU PEILEHHUs 33/1a4 Ha MOCTPOCHUS Ha M300paKeHUSIX
MIPOCTPAHCTBEHHBIX PUTYD;

o (dopMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMH TOHSATHSIMH O
MHOTOTPaHHHMKaX U TellaX BPALICHHUs U UX OCHOBHBIMU CBOICTBaMH;

e OBJAJCHUE  QJITOPUTMAMH  PEUICHHS  OCHOBHBIX  THUIOB  3ajady;
dbopMupoBaHHE YMEHHUS MPOBOAUTH  HECIOXKHBIE JIOKa3aTeJbHbIC
pacCykJieHusT B XOJI€ pEUICHUs CTEePEOMETPUYECKMX 3aJady W 3a7ad C
MPAKTHYECKUM COJICP KaHUEM;

e PAa3BUTHUE UHTEIUIEKTYyAIbHBIX H TBOPYECKUX CIIOCOOHOCTEH 00yUaromuxcs,
MO3HABATENILHON aKTUBHOCTH, MCCIIEIOBATEIBCKUX YMEHUH, KPUTHUYHOCTH
MBIIILJICHUS;



e (opmupoBanue PyHKIIMOHAITBHONU TPAMOTHOCTH, PEIICBAHTHON T€OMETPHUU:
yYMEHHUE PACIO3HaBaTh MPOSBICHUS FT€OMETPUUECKUX MTOHATUH, O0BEKTOB U
3aKOHOMEPHOCTEN B peajbHbIX *U3HEHHBIX CUTyalUsAX U MPU U3YUYECHUU
JpYrux  y4eOHbIX  NPEIMETOB, MPOSBICHHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEMN, POPMYyIHPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
r€OMETPUYECKHE MOJEIH, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar i pelieHus IPAaKTUKO-OPUEHTUPOBAHHBIX  3aj]ad,
MHTEPHPETUPOBATH U OLICHUBATH MOJYYEHHbBIE PE3YJIbTATHI.

OTIUYUTENEHON OCOOCHHOCTHIO MPOrPaMMBI SIBIISIETCSI BKJIIIOYCHHE B KypC
CTEPEOMETPHUH B HAYAJIE €r0 U3YUYECHHMS 3a/1a4, PEIIaeMbIX HA YPOBHE HHTYUTUBHOTO
MO3HAHUA, U OIpeAeNIEHHBIM 00pa3oM OpraHu3oBaHHas padoTa HajJ HUMH, YTO
CIOCOOCTBYIOT PAa3BUTHUIO JIOTUYECKOTO M MPOCTPAHCTBEHHOI'O MBIIIJICHUS,
CTUMYJIUPYET NPOTEKaHUE NHTYUTUBHBIX MPOIIECCOB, MOTUBHUPYET K AaJIbHEHILIEMY
U3YYEHUIO MIPEAMETA.

[Tpennourenue oTAAETCA HATISAHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHUS, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEIMETHO-
IIPAKTUYECKON JEATEIbHOCTU. Pa3BuTue NPOCTPAHCTBEHHBIX IIPEACTABICHUN Y
YUYaIUXCS B Kypce CTEPEOMETPHUH NMPOBOAUTCA 33 CUET PELICHMS 3a/1a4 Ha CO3/IaHUE
IPOCTPAHCTBEHHBIX O0Opa3oB M 3aJa4y Ha ONEPUPOBAHUE IPOCTPAHCTBEHHBIMU
obpazamu. Coszmanme oOpaza TPOBOJMTCSA C OINOPOM HA HArIAIHOCTH, a
ornepupoBaHue 00pa3oM — B YCIIOBUSX OTBJICUEHHUSI OT HAIJISIAHOCTH, MBICIIEHHOTO
U3MEHEHUS €r0 UCXOJHOTO COJIepKaHUSI.

OcHoBHBIE cozeprKarenbHble TUHUN Kypca «I'eomerpum» B 10-11 knaccax:
«MHororpanHukm», «lIpsMble U IIIIOCKOCTH B IPOCTPAHCTBEY, « Tena BpauieHus»,
«BeKTopbl 1 KOOpAMHATHI B TPOCTPAaHCTBE». DOPMUPOBAHKE JTIOTHUECKUX YMEHUN
pacrpeenseTcs He TOJIbKO M0 COJIep KaTelIbHbIM JIMHUSIM, HO U TI0 TOJjaM 00y4eHHUs
Ha yPOBHE CPEAHETo 00111er0 00pa3oBaHus.

Copepxanue 00pa3OBaHMs, COOTBETCTBYIOLIEE MPEIMETHBIM pPE3YJbTaTaM
OCBOEHHUSI pabodeil mporpamMmbl, pacnpeleNéHHbBIM M0 TofaM oOydeHus,
CTPYKTYPUPOBAHO TakKuM 00pa3oM, 4YTOObI OBJAJCHHE T€OMETPUUYECKUMU
MNOHATUSMU U HABBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATEIBLHO U MOCTYNATENbHO, €
COOJII0/IEHNEM IIPHUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKIIFOUAJIUCH B
00IIyI0 CHUCTEMY TC€OMETPUYECKHX MPEICTABICHUN OOYYaroONIuXcs, pacliupss U
yray6ssis e€, o0pasys MpoYHble MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIVIAHE

Ha u3yuenne reomerpumn orBoaurcs 2 yaca B Hepenro B 10 knacce u 1 vac B
Heaemo B 11 kmacce, Bcero 3a iBa roga o0yuenus - 102 y4eOHbBIX daca.



COJEPXKXAHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsimble H VIOCKOCTH B IMIPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsMas, IUIOCKOCT,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATUYECKOM IOCTPOEHHUU CTEPEOMETPHUMU:
aAKCHOMBI CTEPEOMETPUHU U CIICICTBUS U3 HUX.

B3anmHoe pacnosiokeHue IpsAMBIX B IMPOCTPAHCTBE: IIEPECEKAIOLIUECH,
napajuleJibHble M CKpenuBaronuecs npsmble. [lapainensHOCTs NpAMBIX U
IUIOCKOCTEH B MNPOCTPAHCTBE: MAPAJUIEIBHBIE TIPAMBIE B  IPOCTPAHCTBE;
[IapaJuIeNIBHOCTh TPEX MPAMBIX; MNapPAIECIBHOCTD NMPAMOW M IUIOCKOCTH. YTIUIBI C
COHAIIPaBJICHHBIMM CTOPOHAMM; YyIOJ MEXIy IpsAMBIMA B IPOCTPAHCTBE.
[TapamiebHOCTB IIJIOCKOCTEN: ITapajuIeNIbHBIC IIJIOCKOCTH; CBOMCTBA MTapajuIeIIbHBIX
iockoctel. TIpocTeiie mpocTpaHCTBEHHbIE (PUTypbl Ha MIIOCKOCTH: TETPA’dp,
Ky0, mapajuieNenune1; MOCTPOCHUE CEYCHUI.

[leprieHIUKYISPHOCTD NPSIMOM M IUIOCKOCTU: NEPIICHINUKYJISIPHBIE NIPSMBIC B
IIPOCTPAHCTBE, MPSAMBIC IAPAJIIEIAbHBIC W IEPIEHIUKYJISIPHBIE K IIJIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTU IPAMOM M INIOCKOCTH, TEOpEeMa O IPsAMOU
NEPIIEHAUKYJISIPHON IIIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIOJ MEXIAY INPAMON U
IUIOCKOCTBIO;  ABYTPAHHBIA  yroJ, JIMHEHMHBIM YroJ  JIBYTPaHHOIO  yTJIa.
[leprieHIUKYIISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU [0 IUIOCKOCTH, PACCTOSIHUE
OT IPSIMOH J10 MJIOCKOCTH, MPOEKIMs (PUTypbl HA IIIOCKOCTh. IlepreHuKynapHOCTh
IUIOCKOCTEM: MPU3HAK MEPINECHAUKYJISAPHOCTH JIBYX IUIOCKOCTEW. Teopema 0 TpEX
NEPIEHINKYJISPAX.

MHororpaHHuKu

[loHATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'DAHHHUKA, BBIITYKIIbIC
Y HEBBIIIYKJIbIC MHOTOI'PAaHHUKH; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronpnas
IpU3Ma; 'paHu U OCHOBAHUS MPU3MBI, NIpsiMasi U HAKJIOHHAs MpHU3MbI; OOKOBas U
IIOJTHAs ITIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMOYTOJIbHBIN
napajuiesienunes; U ero csoucrsa. Ilupamupa: n-yronpHas nupamuzaa, rpaHd U
OCHOBaHUE IUPaMU/Ibl; OOKOBAs U MOJIHAs IOBEPXHOCTh MUPAMUbL; IPABUIIbHAS U
yCedu€HHas INHUpaMuja. OJEMEHTbl Npu3Mbl M nupamuasl. lIpaBuibHbIE
MHOT'OTPAaHHUKU: MOHATHE MPABUIBHOIO MHOTOTPAHHMKA; MPAaBUIIbHASA NpPU3MaA U
IIpaBWJIbHAS NMPAaMHJA; NPABUIIbHAs TPEYroJibHas INMHPAMHAA W TPABUIIBHBIN
TeTpasap; KyO. IlpeacraBieHue O MpaBUWIIBHBIX MHOTOIPAHHUKAX: OKTadJp,
nonekadip u ukocadap. CeueHus Npu3Mbl U TUPAMUJIBL.



CuMMeTpus B NPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTEIBHO TOYKH, IPSAMOM,
IUIOCKOCTH. DJIIEMEHTBI CAMMETPHH B IMPAMUJIAX, TApAJLICIICIIUIIE1axX, IPaBUIbHBIX
MHOTOI'PAaHHHKAX.

Bbluucnenue 3JI€MEHTOB MHOIOTPaHHUKOB: pEOpa, [AMAaroHayd, YIJIbL
[Tnomanes OOKOBOW IMOBEPXHOCTH W IOJHOM MOBEPXHOCTH NPSIMOM IPU3MBIL,
IJIOMIAh OCHOBaHUH, TeOpeMa 0 OOKOBOM MOBEPXHOCTH MPsAMOU npu3msbl. [1nomans
OOKOBOIl TMOBEPXHOCTH M IOBEPXHOCTH MPABUIBHOW MUPaMHJbI, TEOpEMa O
wiomaan yceu€Huon nupamuibl. [lonsitue 06 06béme. O0bEM UpamMubl, MPU3MBI.

[TonoGHbele Tena B mpocTtpaHcTBe. COOTHOLIEHUS MEXAY IUIOUIAJAsIMU
MOBEPXHOCTEH, 00BEMaMU TTOI0OHBIX TEJL.

11 KVIACC

Tesia Bpalmenus

[Hunuuapuyeckas MOBEPXHOCT, oOpazyronue HUJTUHIPUIECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW MOBEpXHOCTU. [lunuHap: ocHOBaHUsA U
OOKOBasi TOBEPXHOCTb, OOpa3ylomias M OCh;, IUIONIaAh OOKOBOHW M TIOJHOMU
MIOBEPXHOCTH.

Konunyeckass moBepXHOCTh, 00pa3yrolue KOHHYECKOW MOBEPXHOCTH, OChb U
BEpIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: ocHOBaHME U BepliliiHA, 00pa3yromias
¥ OCh; IUTOTIA1b O0KOBOM M TIOJTHOM MTOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pasyromue
¥ BBICOTA; OCHOBAHUS U OOKOBasi TOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AUAMETP; IUIOIMIAJb TOBEPXHOCTH CQEPBHI.
B3anmnoe pacnosoxxenue chepbl U MIOCKOCTH; KacaTelibHasi TJI0CKOCTh K cdepe;
I0MAaL CHEpHI.

N3o00paxeHue Tel BpallleHHs Ha TUI0CKOCTH. Pa3BEépTKa MWIMHAPA U KOHYCA.

KoMOuHanuu tesn BpaiieHuss ¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMTMCAHHbBIN
okoJ10 cdepsl; cepa, BIMCAHHAS] B MHOTOTPAHHUK, UITK TEJIO BPAICHUS.

[Tonstue 06 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 006 00béMe
NpsSIMOYTOJILHOTO Tapajuienenunena v ciueactsust u3 He€. OO0bEM HUIMHAPA,
konyca. O0BEM 1mapa u maomass chepsl.

[Tono6ubeie Tena B mpocTtpaHcTBe. COOTHOLIEHUS MEXAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00bEMaMU TTOI0OHBIX TEll.

Ceuenus muwiMHApa (MapaJuieIbHO U MEPIICHIUKYJISIPHO OCH), CEYEHHUS KOHYCa
(mapajieTbHOE OCHOBAHUIO U MTPOXOJISIIEE YEPE3 BEPILIUHY), CEUEHUS 1apa.

BekTopbl H KOOPANHATHI B POCTPAHCTBE

Bekrtop Ha miockocty U B npocTpaHcTBe. ClI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha yucio. Pa3noxkeHue BekTopa 1o TpéM HEKOMILIAHAPHBIM
BekTopaMm. IlpaBunio mapamienenunena. Peimienwe 3amady, CBSI3aHHBIX €



IIPUMEHECHUEM TMpaBUJl JEUCTBUU € BekTopamu. [IpsiMmoyrosibHasgs cucrema
KoopauHaT B mpocTpaHcTBe. Koopnunatel BekTopa. IIpocreiimine 3amaun B
KOOpAMHATaxX. YTOJd MEXKIy BeKTopamu. CKaIpHOE IPOU3BEIAECHHUE BEKTOPOB.
Bpruucnenne yriioB Mexay OpsIMBIMU U IUIOCKOCTSIMHU. KOOpAMHATHO-BEKTOPHBIN
METO/I IIPH PEUICHUHA T€OMETPUYECKUX 3a/1a4.



IIVIAHUPYEMBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE pE3yibTaThl OCBOCHUS MPOrpamMMbl y4yeOHOTO MpeaMera
«MareMaTuka» XapakTepu3yrTCs:

I'paxxnanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKOMN MO3UIIUN 00YUaIOIIET0oCs KaKk aKTHBHOTO
U OTBETCTBEHHOI'O WI€Ha POCCUUCKOro OOIIECTBA, MPEACTABICHUEM O
MaTeMaTUYECKUX OCHOBax (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUI,
IpoLeayp TpakAaHCKOTO o0OmecTBa (BBIOOPHI, OMPOCHI W TIpP.), yYMEHUEM
B3aHUMOJICMCTBOBATh C COLUUAIBHBIMA HMHCTUTYTAMHU B COOTBETCTBUH C MX
GyHKIUSIMHA ¥ HA3HAYCHUEM.

IIaTpuoTHyeckoe BOCIMTAHME:

c(hOPMUPOBAHHOCTHIO POCCUNUCKOM IpaXJaHCKON UICHTUYHOCTH, YBOXKEHUS K
MPOLUIOMY Y HACTOAIIEMY POCCUMCKOW MAaTEMAaTHKH, HEHHOCTHBIM OTHOLIEHUEM K
JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MaT€MaTUYE€CKOW IIKOJIbI,
K HCIOJBb30BAHUIO 3TUX JOCTHXKEHUW B JPYTUX HayKaX, TEXHOJOTHUAX, cdepax
DKOHOMMUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HaHUEM JTyXOBHBIX LEHHOCTEU POCCHICKOTO HapoJa;
c(hOpMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  IOBEICHUS,
CBSI3aHHOI'O C NPAKTUYECKUM PUMEHEHUEM JOCTHKECHUN HAYKU U 1€ TEIbHOCTBIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAyILEro.

JcTeTHYecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOUYAS 3CTETHKY MATEMAaTHYECKUX
3aKOHOMEPHOCTEMN, 00BEKTOB, 3a/1a4, PEIICHUH, PACCYKACHU; BOCTIPUUMUYHUBOCTHIO
K MaTeMaTUYECKHUM aCIIeKTaM pa3jIMYHbIX BUJOB UCKYCCTBA.

dusnyeckoe BOCUTAHNE:

c(hOPMHUPOBAHHOCTHIO YMEHHUS TPUMEHATH MaTEMaTUYCCKHUE 3HAHUS B
WHTEpecax 37J0pOBOTO U 6e30macHOro 0opasa KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 30pPOBBIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHIATHI U
OTJIbIXa, peryJiipHas puznyeckasi akTUBHOCTH); (PU3UUECKOTO COBEPIIICHCTBOBAHUS,
MIPY 3aHATHUSAX CIIOPTUBHO-03/I0POBUTENBHOMN JEITEIBHOCTBIO.

TpynoBoe BocnnuTanue:

TOTOBHOCTBIO K TPYyAy, OCO3HAHWEM IIEHHOCTHU TPYAOTIOOHUS; MHTEPECOM K
paznuyHbiM  cpepaM  MPOPECCHOHAIBHONW  ACSTENbHOCTH, CBA3AaHHBIM  C
MaTE€MaTUKOW M €€ MPUIOKEHUSMHU, YMEHHEM COBEpILATh OCO3HAHHBIA BBHIOOP
Oynymeli mnpodeccnrt W Ppeaqu30BBIBATH COOCTBEHHBIC IKU3HCHHBIC TUIAHEI;



TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K MaTeMaTHMYecKoMy oOOpa3oBaHHMIO U
caMO0OOpa30BaHUI0 HA NPOTSHKEHMM BCEW MU3HU; T'OTOBHOCTBIO K AKTUBHOMY
YYacTHUIO B PEIICHUHU IPAKTUYECKUX 3a]1a4 MaTEMaTUYECKOW HAPABIECHHOCTH.

IKOJ0THYeCKoe BOCIIUTAHUE:

c(OPMUPOBAHHOCTHIO JKOJOTHYECKOW KYyJIbTYphl, TMOHWMAHUEM BIIMSHUSA
COLMAJIbHO-DKOHOMHYECKUX IPOLECCOB HA COCTOSHHUE IIPUPOJHOU M COLUAIBHOU
Cpelpl, OCO3HAHUEM TIJIOOAJBHOTO  XapaKTepa JKOJOTMYECKUX MpodieMm;
OpHEHTAllMEd HAa NMPUMEHEHUWE MAaTEMaTUYECKUX 3HAHUW JUIS PELICHUS 3a/1ad B
00J1aCTH OKpY>KAIOIIEH cpebl, INIAHUPOBAHUS IIOCTYIIKOB M OLIEHKH UX BO3MOXKHBIX
MOCJICACTBUU ISl OKPYIKAIOIIEH CPEIBI.

IleHHOCTH HAYYHOI'O MIO3HAHMSA:

c(OpPMUPOBAHHOCTBI0 MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKM W  OOIIECTBEHHOM  MpaKkTUKH, [MOHUMaHUEM
MaTeMaTHYeCKON HayKH Kak cQepbl 4YeJIOBEUECKOH MAESTeNbHOCTH, JTAamloB €€
pa3sBUTHS M 3HAYUMOCTH JUIA PA3BUTUS LMBWIM3ALMH;, OBJIALCHUEM SI3BIKOM
MaTE€MaTUKM M MaTEMaTU4YECKOM KyJIbTYpOM KakK CpEICTBOM IIO3HAHUS MUPa;
TOTOBHOCTBIO OCYUIECTBIISATh MPOEKTHYI0 W HCCIEAOBATEIBCKYIO IEATEIBHOCTD
VWHJVBUAYAJIBHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe PEe3yNbTaThl OCBOCHHS MPOTPAMMBI YU4E€OHOTO MpeaMeTa
«Marematuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMuU, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU 0CUCTNEUMU.

1)  Vuueepcanvnvie  no3nasamenvmvie  Oeilicmsus,  obecneuugarom
Gdopmuposarue 06a308blX KOSHUMUBHBIX NPOYECCO8 00VUaOwuUxcs (0ceoeHue
Memoo0o8  NO3HAHUS — OKpYJCcalowe2o  mMupa;,  NpUMeHeHue  J102U4eCcKUx,
ucciedo8amenbCcKux onepayuii, ymeHull pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue aAeiicTBU:

e BBIABIIATH U XaPaKTEPU30BaATh CYIIECTBEHHbIE MPU3HAKA MAaTEMaTUYECKHUX
OOBEKTOB, MOHSATUN, OTHOUICHUN MEXAY MOHATUAMU;, (OPMYIUPOBATH
ONpENEeNICHUs]  TMOHATUW; YCTaHABIMBATh  CYIIECTBEHHBIM  MpPHU3HAK
KJaccu(uKauy, OCHOBaHUS JUIsi O0O0OOUIEHUS M CpPAaBHEHHS, KpUTEPUU
MPOBOJAMMOTO aHAJN3a;

e BOCIpPUHUMATH, (opmMynupoBaTh U NPeoOPa3OBBHIBATH  CYKICHUS:
YTBEPAUTEIbHbIE U OTpULIATEIbHBbIC, €AMHUYHbIC, YACTHbIE U OOUIUE;
YCJIOBHBIE;



e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBS3U U
NpOTUBOpeYMsi B (akTaxX, HaHHBIX, HAONIONCHUSX W YTBEPKICHUSIX;
npeaiaraTh KpUTEPUH VISl BBISIBJIICHHS 3aKOHOMEPHOCTEH M IPOTHBOPEYUHIA,

e JIeNaTh BBIBOABI C HWCIIOJIb30BAHWEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX M
WHYKTUBHBIX YMO3aKIIFOUCHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

e TMPOBOJUTH CaMOCTOSITEIIbHO JI0Ka3aTeIhCTBA MaTEeMaTHYECKUX
YTBEPXKACHUNA (MIPSAMBIC U OT MPOTHUBHOTO), BEICTPAWBATh apTyMEHTAIIHIO,
MPUBOJNTH TPUMEPHI M KOHTPIPUMEPHI, O0OOCHOBBIBATH COOCTBEHHBIE
CYKJIEHUS Y BBIBOJIBI;

e BBIOMpATh CHOCOO pemieHus y4eOHOM 3amadu (CpaBHHBATh HECKOJIBKO
BApHAHTOB pEIICHHs, BBIOMPATh Hawboyiee MOAXOMSIIMUNA C YUYETOM
CaMOCTOSITEITLHO BBIJICIIEHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBaTeIbCKHE TeCTBUS:

e HCIIONH30BaTh BOMPOCHI KaK MCCIEAOBATEILCKUI MHCTPYMEHT MO3HAHMS;
dbopMyupoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, MpodiemMy,
yCTaHaBIMBaTh HMCKOMOE MW  JaHHoe, (OpMHUPOBATh  THIIOTE3Y,
apryMEHTUPOBATH CBOIO TMO3UITUIO, MHEHUE;

e TPOBOJUTH CaMOCTOSITEITEHO CTUTAHUPOBAHHBII DKCIIEPUMEHT,
WCCJICIOBAHNE TI0 YCTAHOBJIICHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO
Oo0BeKTa, SBJICHHS, TPOIECCA, BBIIBICHUIO 3aBUCHMOCTEH MEXIy
00BEKTaMHU, SIBIICHUSIMU, TIPOIIECCAMH,

e  CaMOCTOSITEIBHO (POPMYJIHUPOBATH 0OOOIIEHHS U BBIBOJBI MO pe3yJibTaTam
MPOBEIEHHOTO HAOIONCHUS, WCCIEAOBAHMS, OICHUBATH JOCTOBEPHOCTH
MTOJTYYEHHBIX PE3yIhbTaTOB, BEIBOJOB U 000O0IIECHHIA;

e TPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCa, a TaKKe BBIIBUTATH
MPEJIIOJIOKEHUS O €TO PA3BUTHUU B HOBBIX YCIIOBHUSX.

Pabora ¢ undpopmaunmeii:

e BBIABIATH NePUIUTHI HHDOPMAIUH, TAHHBIX, HEOOXOIUMBIX JIsl OTBETA Ha
BOIPOC U ISl pEIICHUS 3a]1a4u;

e BbIOMpaTh WHPOPMAIMIO W3  HUCTOYHUKOB  PA3NIMYHBIX  THIIOB,
aHAIM3UPOBATh, CUCTEMATH3UPOBATh M MHTEPIPETHUPOBATH WH(OpPMAIUIO
Pa3TUYHBIX BUJOB M (JOPM MPEACTABIICHHS;

e CTPYKTYypHUPOBaTh MHGOPMAIHIO, TIPEICTABIATh €€ B Pa3IUYHBIX (OpMax,
WJLTIOCTPUPOBATH TpadUUuecKH;

e OIICHMBATH HaIEKHOCTD uHpOpMaIuU o CaMOCTOSITEIILHO
chOpMYTUPOBAHHBIM KPUTEPHUSIM.

2)  Vuusepcanvnuvie KOMMyHukamueHwle Oelicmeus, obecneuusaom

CPOPMUPOBAHHOCIL COYUATLHBIX HABBIKOG 00YUAIOUWUXCAL.

OO0uenue:
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BOCIIPUHUMATH ¥ OPMYJIMPOBATH CYXKJIEHUS B COOTBETCTBUU C YCIOBHIMU
U LIeJIIMU OOILIEHHUS;, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUS
B YCTHBIX U MUCBMEHHBIX TEKCTaX, /aBaTh MOSCHEHUS MO XOJYy PEIICHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJYyYEHHbBIN Pe3yJIbTaT;

B X0JI¢ 0OCY>KJEHH 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYX1a€MOM TEMBI,
po0IeMbl, perraeMoi 3aa4m, BEICKAa3bIBaTh UCH, HAIICJICHHBIC HAa TIOUCK
pEUIEHUsA; COMNOCTABIATH CBOM CYXKIEHHS C CYXACHUSMH JIPYTUX
YYaCTHUKOB JUanora, oOHapy>KMBaTh pa3iMuvMe U CXOJCTBO IMO3MIIMMI; B
KOppEKTHOH popme GpopMyTupoBaTh pa3HOIIIACHs, CBOU BO3PAKECHHUS;
NpEACTaBIATh  PE3yJbTaThl  pEIICHHs  3aJayd,  SKCIEPUMEHTA,
UCCJIeIOBAHMS, IPOEKTA; CAMOCTOATENILHO BEIOMPATh (POpPMAT BHICTYIUICHUS
c yu€TOM 3aj1ay NMPE3CHTALMH U OCOOCHHOCTEN ayTUTOPHH.

CorpyanuyectBo:

MOHUMATh U UCIIOJIb30BaTh IPEUMYLIECTBA KOMAaHIHON U MHAUBUAY AJIbHON
paboThl MpU pelleHnH Y4eOHBIX 3a/]ay; MPUHUMATh 1I€JIb COBMECTHOM
NEeSATEIbHOCTH, IUJIAHUPOBATh  OpPraHU3allil0  COBMECTHOM  paboThl,
pacnpenensaTh BUAbl padOT, IOTOBapUBAThCA, OOCYKIaTh IMpolecC U
pe3ynbTaT paboThl; 0000IIaTh MHEHUSI HECKOJIBKHX JIFO/ICH;

y4acTBOBATh B TPYIIOBKIX (popmax paboThl (00CykIeHHs, 0OMEH MHEHU,
«MO3rOBBIE IITYPMBD» U HHBIE); BBINOJIHATH CBOIO 4YacTb pabOThl U
KOOPJIMHUPOBAThH CBOU JIEUCTBUSI C APYTUMU YWICHAMH KOMaH/Ibl; OLICHUBATh
KauecTBO CBOEro BKJIaJa B OOMMH NOPOAYKT MO  KPUTEPHSM,
c(OpMYJIUPOBAHHBIM YYACTHUKAMHU B3aUMOICHCTBUS.

3) Vhusepcanvuvie pecynamuensie oeticmaus, obecneyugarom gopmuposanue

CMBICNI08BIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTU.
Camoopranusanus:

COCTaBJIATH TUJIAH, AITOPUTM PEIICHUS 33a]]a4H, BEIOUPATh CIIOCO0 pelIeHUs
C Y4ETOM UMEIOIINXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUM ¢ YIETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BIAJCTh HABBIKAMU TI03HABATEJIbHOM pediekcuu Kak OCO3HaHUS
COBEPILIAEMBIX JICMCTBUM M MBICIUTEIBHBIX MPOIECCOB, UX PE3yIbTATOB;
BJIAJETh CIIOCOOAMU CAMOIIPOBEPKHU, CAMOKOHTPOJISA IpoIiecca U pe3yabTaTa
pelieHrs MaTeMaTUIeCKOM 3a/1auu;

MPEABUJIETh TPYIHOCTH, KOTOPBIE MOTYT BOBHUKHYTb [IPU PEIICHUU 3aa4H,
BHOCUTH KOPPEKTHUBBI B JIEITEIILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB,
JTAHHBIX, HAUJEHHBIX OIMOOK, BBISBICHHBIX TPYAHOCTEH;
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e OIICHMBAThb COOTBETCTBHE pe3yJjbTaTa ILEJIW U YCJIOBHUSIM, OOBICHSITH
[IPUYUHBI JTOCTH)KEHUS WIM HEIOCTWKCHUSA PE3YJIbTAaTOB IEATEIIBHOCTH,
HaXOJUTh OIIHUOKY, AaBaTh OLICHKY NPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI
10 KVIACC

OnepupoBaTh MOHATUSAMU: TOUYKA, MPSAMasi, IIIOCKOCTb.

[IpuMEeHSTh aKCHOMBI CTEPEOMETPUU M CIEACTBUSI U3 HUX MPU PEUICHUU
reOMETPUYECKUX 3a/adu.

OnepupoBaTh NOHATUSIMHU: NMAPALICIIBHOCTD U MEPHEHIUKYISIPHOCTD MPSMBIX
U TIOCKOCTEH.

KnaccudpunmpoBats B3aMMHOE PACHOJIOKEHUE MPSMBIX M IUIOCKOCTEH B
MPOCTPAHCTRBE.

OnepupoBaTh MOHATUSAMM: JBYTPAHHBIM yTOJ, TPaHU ABYIPaHHOrO YIia,
pebpo ABYTpaHHOIrO yriia; JMHEHHBIM yroj JABYIPAHHOTO yTJa; TpajaycHas mepa
JIBYTPAHHOTO yIJia.

OnepupoBaTh MOHATUSIMU: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBIMYKIIBIHA
MHOT'OTPAaHHHUK, JIEMEHThI MHOTOTpaHHUKA, TPABUIIbHBIA MHOTOTPAHHHUK.

PacriozHaBaTh OCHOBHBIE BHJbl MHOIOTPAHHUKOB (MHUpaMUIa; MpPHU3MA,
NPSIMOYTOJILHBIN TTapajuiesienune/], Kyo).

KnaccudgunupoBath MHOTOTPaHHUKH, BBIOMpas OCHOBaHHS JUISt
kiaccuukanuy  (BBIMTYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAaHHUKH, TIPABUIHHBIC
MHOTOT'PaHHUKHU; PSIMbI€ U HAKJIOHHBIE TTPU3MBI, apaJIICICIIUNICIbI).

OnepupoBaTh MOHATUSIMU: CEKYILAsl IIOCKOCTh, CEY4EHUE MHOTOTPAHHUKOB.

OOBSACHATH NPUHITUIIBI TOCTPOCHHS CEUEHUMN, UCTIOIB3YSI METOJI CIIEIOB.

CtpouTh CeUYEHHUS] MHOTOIPAaHHUKOB METOJOM  CJIEJIOB, BBINOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKH M3 PUCYHKOB IMPOCTHIX OOBEMHBIX (GUTYpP: BUI
CBepxy, COOKy, CHH3Y.

Pemrats 3aaun Ha HaAXOXKJEHUE TEOMETPUUCCKUX BEJIMUMH IO 00pa3liaM Uiiu
aIropuT™MaM, MPUMEHSSI HW3BECTHbIE AHAIUTHUYECKUE METOAbl MPH PEIICHUU
CTaHJIAPTHBIX MAaTEMAaTHUYECKUX 3a/7a4 Ha BBIYMCIICHUE PACCTOSHUN MEXIY ABYyMs
TOYKaMH, OT TOYKH JO TMPSMOW, OT TOYKH [JI0 IUIOCKOCTH, MEXAY
CKPEIIMBAIOIIUMHUCS TPSIMBIMHU.

Pemats 3a1aun Ha HaAXOXKJEHUE TEOMETPUUCCKUX BEJIMUMH IO 00pa3liaM Uiiu
aIropuT™MaM, MPUMEHSS] HW3BECTHbIE AHAIUTHUYECKUE METOAbl MPH pPEIICHUU
CTaHJAPTHBIX MaTeMaTHYECKUX 3ajlad Ha BBIYUCICHHUE YIIOB  MEXKAY
CKPEIIMBAIOIIMMUCS  MPSIMBIMH, MEXAY TPSAMOM M  IJIOCKOCTBIO, MEXKIY

IJIOCKOCTAMU, ABYI'PAHHBIX YIJIOB.
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Boruncnsate 00bEMBI U IJIOMIAAN [TOBEPXHOCTEH MHOTOTPAaHHHUKOB (IIpHU3Ma,
NUpaMUJa) C IpUMEHEHUEM (HOPMYIT; BBIUUCIISITh COOTHOLIEHHS MEXTy TUIOIIAAIMU
NOBEPXHOCTEH, 00BEMaMU OJOOHBIX MHOTOI'PAHHUKOB.

OnepupoBaTh MNOHATUSAMHU: CHMMETpPUS B IPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHUU; LIEHTP, OCh U MIJIOCKOCTh CHMMETPHH (PUTYPBHI.

W3Bnekatp, mpeoOpa3oBbIBaTh W HMHTEPHPETUPOBATH HHOOPMALUIO O
IPOCTPAHCTBEHHBIX M€OMETPUUECKUX (PUTypax, NPEJCTaBICHHYIO Ha YEPTEXKaAX U
pUCYHKaX.

[TpumensaTs reomerpudeckue GakThl AJIs PEIICHUS CTEPEOMETPHUECKUX 33/1aY,
IPEAINOIAraroINX HECKOIBKO IIaroB PEIEHNUs, €CIIM YCIOBHS IPUMEHEHHUS 3a1aHbl
B SIBHOU (opme.

[TpumeHaTs mpoCTEHIIME NPOrpaMMHBIE  CpPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1aY.

[TpuBoAMTH HpUMEPBl MATEMATHYECKHUX 3aKOHOMEPHOCTEW B MPUPOJIE U
YKU3HH, PaCIIO3HABATh MIPOSIBJIEHUE 3aKOHOB I'€OMETPUU B HCKYCCTBE.

[TpuMeHATh MOJIyYE€HHbIE 3HAHMs HA IPAKTUKE: aHAJIM3UPOBATh pPEaJbHbIC
CUTyallUM WU TPUMEHATh HU3yUYEHHbIE MOHSATUS B MPOLECCE IMOHUCKA pEelIeHUs
MaTeMaTH4ecKu CHOPMYITHPOBAHHOW MPOOIEMBbI, MOJAEIUPOBATH pPEaJbHBIC
CUTyallUM Ha S3bIKE TIE€OMETPHM, MCCIEI0BAaTh I[OCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeOpeM, annapara ajireOpsl; perarhb
IPAaKTUYECKUE 3a]]a4M, CBA3aHHbBIE C HAXOKJECHUEM I€OMETPUUECKHUX BEIUUUH.

11 KIIACC

OnepupoBaTh MOHATHSIMH: LUIWHAPUYECKAsS IMOBEPXHOCTh, OOpa3yroIIue
UUJTUHIPUYECKON MOBEPXHOCTH; IUIUHIP; KOHMYECKasi TOBEPXHOCTh, 00pa3yrolue
KOHHYECKOHN TTOBEPXHOCTH, KOHYC; chepruecKas MOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (HUJIMHIP, KOHYC, cdepa U map).

OOBSICHATH CIOCOOBI MOTYYEHHUS TEJ BPAILICHHUS.

KnaccudummpoBaTs B3auMHOE paciooKeHue cepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAaHHUE CEIrMEHTa, BBHICOTA
CErMEHTa; LIAPOBOW CJIOM, OCHOBAHUE IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO CJIOS;
IapOBOM CEKTOP.

Boluncnare 00BEMBI M IUIOHIAM  TOBEPXHOCTEH TeN  BpallleHHS,
TEOMETPUIECKUX TEJI C TPUMEHEHUEM (HOpPMYII.

OnepupoBaTh MOHATUSIMHU: MHOTOTPAaHHUK, BIUCAHHBINA B C(hepy M ONTMCAHHBIN
oKoJ10 cepsl; cdepa, BIIMCaHHAS B MHOTOTPAaHHUK WJIM TEJIO0 BpaIllCHUSI.

BbIUnCHATh COOTHOIIEHUS MEXIY IUIOIIAIMHU MOBEPXHOCTEH U 00BEMaMHU
IMOJOOHBIX TEI.
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N300paxarh u3yuyaemble (UTYypbl OT PYKHM U C NPUMEHEHHEM IPOCTHIX
YEePTEKHBIX HHCTPYMEHTOB.

BbINOJIHATH (BBIHOCHBIE) MIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BuxI cBepxy, COOKy, CHU3Y; CTPOUTH CEUCHHS TEJ BPAICHHUS.

W3BnekaTp, WHTEPOPETHPOBATH M NpeoOpa3oBbIBaTh HHPOPMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUTypax, MPEJCTAaBICHHYIO Ha YEpTEeXax U
PUCYHKaX.

OnepupoBatTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbINoONHAT  JEHCTBHSL  CIOKEHHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB U
YMHOXEHHS BEKTOpa Ha YUCIIO, OOBSICHITh, KAKUMH CBOWCTBaMU OHU 00J1a/1a10T.

[TpumeHnATh IpaBuIIO NapajuleIenuneaa.

OnepupoBaTh NOHATHIAMU: JE€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPIAMHATHI BEKTOpa, Yroyl MEXIy
BEKTOpaMU, CKAJIIPHOE NIPOU3BEAEHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHbBIE
BEKTOPBHI.

Haxonutbs cyMMy BEKTOPOB M IIPOM3BEJCHUE BEKTOPA HA YKCIIO, YTOJI MEXKAY
BEKTOpaMH, CKaJIsSIpHOE TMPOMU3BEIECHUE, pACKIAJbIBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3anaBaTh INIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPIMHAT.

[TpumensaTs reomeTpuueckue GakThl A5 PEIICHUs CTEPEOMETPUUECKUX 3a/1aY,
IIPEATOIATral0IIMX HECKOJIBKO IIAr0B PEIEHNUs, €CJIM YCIOBHS IPUMEHEHHUS 3a1aHbl
B SIBHOU (hopme.

Pewate mpocreiimine reoMeTpuyYecKre 3a/adyd Ha NPUMEHEHHE BEKTOPHO-
KOOPJAMHATHOTO METO/IA.

Pemate 3amauM Ha JOKa3aTelbCTBO MAaTEMAaTUYECKUX OTHOLICHUM H
HaXO0KJIEHUE F€OMETPUUECKUX BEJIUUMH 110 o0pa3laM Wik aJlrOpuTMam, IpUMEHss
U3BECTHBIE METO/bI IPU PELICHUHU CTAaHAAPTHBIX MATEMAaTHUYECKUX 3a/1a4.

[IppuMeHATP  NpoOCTEHIIME MPOrPAMMHBIE  CpPEACTBA M JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUYECKUX 3a/1a4.

[IpuBoAUTH HpUMEPB MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B INPUPOLE U
YKU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[TpuMeHATh MONyYEHHBbIE 3HAHUS HA IMPAKTUKE: aHAJIU3UPOBATh DPEAbHBIE
CUTyallUM WU NPUMEHATh HU3YUYEHHbIE MOHATUS B IMPOLECCE IOHUCKA pELIEHUs
MaTeMaTHYecKu CHOPMYIMPOBAHHONW MPOOJIIEMbI, MOJAEIUPOBATh pPEaJbHBIC
CUTyallUM Ha sA3bIKE T'E€OMETPHM, MCCIEI0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUYECKUX NOHATUI U TEOpEM, anmnapara ajareopbl; pemarhb
PAKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIECHUEM F€OMETPUYECKUX BETUUMH.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJTACC
Ne HanmeHoBaHMe pa3/ie/ioB U TeM
n/n NporpamMMsl
1 BBeneHnue B crepeoMeTpuIo
IIpsiMble ¥ MJIOCKOCTH B
2 npocrpancrse. IlapaaneasHocTs
NPAMBIX U II0OCKOCTEl
3 IlepneHAMKYIAPHOCTH NPAMBIX H
IIOCKOCTEH
4 Yribl MeKAY NPAMBIMH U
IIOCKOCTSIMHU
5 MHororpaHHUKHU
6 O0BEMBI MHOTOTPAHHMKOB
- IToBTOpEHHE: CeyeHUs, PACCTOAHUA U

yribl

OBLIEE KOJIMYECTBO YACOB 110
INPOI'PAMME

KoanuecTBo 4acoB

Bcero

10

12

12

10

11

68

KonTpoabHbie
padoThI

IIpakTuyeckue
padoTbI

DuekTpoHHbIe (UG pOBbLIEL)
o0pa3oBaTe/bHbIE pecypchl

https://fg.resh.edu.ru/

https://fg.resh.edu.ru/

https://fg.resh.edu.ru/

https://education.yandex.ru/main

https://education.yandex.ru/main

https://fg.resh.edu.ru/

https://fg.resh.edu.ru/
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11 KIIACC

Ne i/

HaumeHoBaHue pa3/iesioB U TeM
NpOrpamMmblI

Tena Bpamenus

O0BLEMEI TeJl

BekTOpbI 1 KOOPAUHATHI B
MPOCTPAHCTBE

IToBTOpEHUE, 00001ICHUE,
cUcTeMaTH3alus 3HAHNNI

OBLIEE KOJIMYECTBO YACOB 110
INPOI'PAMME

KoaunuyecTBo yacoB

Bcero

12

10

34

KonTtposbHbie
padoThI

IIpakTuyeckue
padoThI

duekTpoHHbIe (LM pPOBHIE)
o0pa3oBaTejbHbIE pecypchl

https://education.yandex.ru/main

https://education.yandex.ru/main

https://fg.resh.edu.ru/

https://fg.resh.edu.ru/

16



17



