MUHUCTEPCTBO MNPOCBENIEHUA POCCUICKOM ®EJIEPAIIIN
MuHucTEpCTBO 00pPa30BaHUs M MOJIOAC:KHOM MOIUTUKH CBepiIoBCKOii 00J1acTH

JenaprameHT o0pa3oBanus AAMUHUCTpanuu ropoaa Exarepundypra

MAOY - COHLI Ne 137

PACCMOTPEHO YTBEPXJIEHO
[lemaroruyeckum cOBETOM Hupexropom MAQOY - COLI Ne 137
MAOY - COII Ne 137 C.A. ITankuna
[TpoTokomn Ne 1 [Tpuka3z Ne 154
ot «29» 08. 2025 r. oT «29» 08. 2025 1.
PABOYAS ITPOI'PAMMA

yueOHoro kypca «I'EOMETPUSI. ba3zoBblii ypoBeHb»

s ooygarommxest 10-11 kimaccoB

Exatepun0Oypr 2025



IHHOACHUTEJBHASA 3AIINCKA

Pabouass mporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypoBHS s
obyuatomuxcst 10 —11 xkmaccoB pa3paborana Ha ocHoBe DenepaibHOTO
roCyJIapCTBEHHOIO0 00pa30BaTENbHOIO CTaHAApTa CPEIHEro OOIIero oO0pa3oBaHHUs, C
y4€TOM COBPEMEHHBIX MUPOBBIX TPEOOBAaHUM, MPEABSIBISIEMbIX K MaTEeMAaTUYECKOMY
o0pa3oBaHMIO, W TPAAMLIUNA pOCCHICKOTOo oOpa3oBaHus. Peammsarms mporpaMmbl
00ecreynBaeT OBIaJCHUE KIOUYEBBIMU KOMIIETEHLIUSIMU, COCTABIISIOIIMMH OCHOBY JJIS
CaMOpa3BUTHA W HEMPEPBIBHOTO 00pa3oBaHMs, MLEIOCTHOCTh OOIIEKYIBTYPHOTO,
JMYHOCTHOIO U TIO3HABATEILHOTO PAa3BUTHS JIMYHOCTH 00YUarOIINXCS.

HEJIN U3YYEHUA YYEBHOI'O KYPCA

Baxxnoctp y4eOHOTO Kypca TEOMETpMHM Ha YpPOBHE CpEIHEro OOIIero
oOpa3oBaHusi OOyCIIOBJI€HA TMPAKTHYECKONM 3HAYUMOCTBIO METANpeIMETHBIX U
MPEAMETHBIX PE3yJIbTATOB OOYyYEHHsS TE€OMETPUM B HANPABICHUU JIMYHOCTHOIO
pazButus oOyuaromuxcs, (opMupoBaHUs (PYHKIMOHAIBHOH MaTeMaTU4eCKOU
IPaMOTHOCTH, M3Y4YEHMs JPYIMX ydeOHBIX IUCUUIUIMH. Pa3zButue y oO0ydarommxcs
MPaBUJIBHBIX TMPEACTABICHUA O CYIIHOCTH M TPOUCXOXKACHUM TI€OMETPHUYECKUX
abCcTpakiuii, COOTHOLICHHH pEaJbHOTO W HWIACAIBHOTO, XapakTepe OTPaKEHUs
MaTEMaTUYECKON HAYKOH SIBJIEHUM U MPOLECCOB PEATBHOIO MUPA, MECTE T€OMETPHUH B
CUCTEME HAYK M POJM MATEMATHYECKOr0 MOJEIMPOBAHUSA B HAYYHOM IO3HAHUU U B
IPAKTUKE CIOCOOCTBYET (HOPMHUPOBAHUID HAYYHOTO MHPOBO33PEHHUS ydalIuXcs, a
TaK)Ke Ka4yeCTB MBIIIICHUS, HEOOXOAUMBIX ISl aJanTallii B COBPEMEHHOM OOIIIECTBE.

['eomeTpust siBnsieTcss OOHUM M3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHErO
oOuiero o6pa3oBaHusl, TaK Kak 00ecreunBaeT BO3MOXKHOCTh U3YUEHHUS KaK JUCIUILINH
€CTECTBEHHO-HAYYHOU HAIPABJICHHOCTH, TAK U TYMaHUTAPHOM.

Jlornyeckoe MblnUIeHHE, (OPMHUPYEMOE TMPU HM3YYEHHH OOy4aroUUMUCs
MOHSATUMHBIX OCHOB T€OMETPUU U MOCTPOEHUU LEMOYKH JOTUYECKUX YTBEPKICHUN B
XOJI€ PEIICHHS] T€OMETPUUECKUX 3a7a4, YMEHUE BBIABUTATh U OMPOBEPraTh FUIOTE3bI
HENOCPEICTBEHHO MCIOJIB3YIOTCS IPU PEIICHNUHN 33]1a4 €CTECTBEHHO-HAy4YHOTI'0 LUKIIA,
B YaCTHOCTH U3 Kypca (PU3UKH.

YMeHre OpUEHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO BCEX
0o0JacTAX JeATeIbHOCTH 4esioBeka. OpueHTaluus 4YeloBeKa BO BpPEMEHU U
IPOCTPAHCTBE — HEOOXOAMMOE YCIOBUE €T0 COLMAIBHOTO ObITHS, (hOpMa OTPAKEHUS
OKpY>KaIOIlIEr0 MHpa, yCJIOBUE YCHEIIHOIO MO3HaHMsSI U aKTUBHOIO MpeoOpa3oBaHUs
neiicrBurensHocTd. ONepupoBaHUE MPOCTPAHCTBEHHBIMU 00pa3aMu OOBEAUHSET
pasHble BHIbl y4eOHOM U TPYAOBOM JEATEIBHOCTH, SIBISAETCA OJHUM U3
npodeccCHoHATbHO BaXKHBIX KAayecTB, MOITOMY aKTyajbHa 3agada (GOPMUPOBAHUS Y
oOyyaroluxcsi MPOCTPAHCTBEHHOTO MBIIIJIEHUSI KaK pa3HOBUIHOCTU OOpa3HOro



MBIIIJIEHUsI — CYIIECTBEHHOI0 KOMIIOHEHTa B TMOATOTOBKE K MPAKTHUYECKOU
JESTELHOCTH 110 MHOTHUM HaIlPaBJICHUSIM.

Lens ocBoeHust mporpaMmbl yueOHOro Kypca «I eomeTpus» Ha 6a30BOM ypOBHE
oOydeHus — 001eo0pa3oBaTeIbHOE W OOIICKYJIBTYPHOE Pa3BUTHE OOYUYaAIOIIUXCS
gyepe3 obecreueHrne BO3MOKHOCTH TPHUOOPETEHUS U UCITOJIB30BAHUS CUCTEMATHUSCKIX
F€OMETPUYECKUX 3HAHUM M JEUCTBHUM, CHEHU(PUYHBIX TEOMETPUHU, BO3MOKHOCTU
YCHEIIHOTO MPOAOJIKEHUSI 00pa3oBaHUsl IO CHEHUATBLHOCTSM, HE CBSI3aHHBIM C
MPUKJIAIHBIM UCIIOIH30BAHUEM T€OMETPHH.

[IporpammMa 10 TeoMeTpuu Ha ©0a30BOM YpOBHE TpeIHA3HAUYCHA IS
0Oy4Jaronuxcsi CPEIHEH IIKOJIBI, HE WCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYJHECHUN Ha
ypOBHE OCHOBHOTO 00111ero oOpa3oBanus. Takum odpa3om, oOydaromuecss Ha 6a30BOM
YpPOBHE JIOJDKHBI OCBOMTH OOIME MAaTeMaTHYeCKHE YMEHHs, CBS3aHHBIE CO
cnenuUKO TEOMETPUU U HEOOXOIWMBIE ISl KU3HH B COBPEMEHHOM OOIIECTBE.
Kpome 3TOT0, OHM MMEIOT BO3MOKHOCTHh M3YYUTh TEOMETPHUIO OoJiee TITyO0KO, eCii B
JanbHEMIIEeM BO3HMKHET HEOOXOJUMOCTh B TEOMETPUYECKUX  3HAHUSX B
npoeccuoHaIbHOM eI TeIbHOCTH.

JlocTi>keHne 1€ OCBOGHMSI MPOrpaMMbl  OOECIIEYMBACTCS — PEIICHUEM
COOTBETCTBYIOIHNX 3a1a4. [I[propuTeTHRIMU 3a/1auaMi OCBOCHHS Kypca «I eomeTpur»
Ha 0a30BoM ypoBHE B 10—11 kmaccax siBISIOTCS:

e (opMupoBaHUE IPEACTABICHUS O TEOMETPUU KaK YaCTH MUPOBOU KYJIBTYPHI U

OCO3HaHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMupoBaHue npenCTaBICHNAS 0 MHOTOTPAHHUKAX W TelaX BpaIeHUs Kak O
BOKHEUIITNX MAaTEeMAaTUYECKUX MOJIEIISAX, TIO3BOJISIFOIINX OMKMCHIBATh M M3y4aTh
pasHbIe SBJICHUS OKPYKAIOIIETO MUPA;

e (opMupoBaHuEe yMEHHUs PacIO3HABATh HA YEpPTEkKaX, MOJEISAX U B PEabHOM
MUpE MHOTOTPAHHUKH U TEJia BPalllCHHUS,;

e OBJIAQJICHUE METOJNAaMH PEIICHUS 3a7ad Ha IOCTPOCHHUS Ha H300paKCHUSIX
MIPOCTPAHCTBEHHBIX PUTYD;

e (QopMupoBaHue yMEHHS  OINEPUPOBATH  OCHOBHBIMH  TMOHSATUSIMH O
MHOTOTPaHHUKAaX U TeJaX BPAIEHUS U UX OCHOBHBIMHU CBONCTBAMU;

e OBJIAQJICHUE AJITOPUTMAMM PEIICHUS OCHOBHBIX THUIIOB 3ajiay; (GOpMHpPOBaHUE
YMEHUS TIPOBOJUTH HECIOXHBIC JOKA3aTEbHBIE PACCYXKICHHS B XOJE
pEIICHUS CTEPEOMETPUIECKUX 3a7a49 U 33/1a4 C TIPAKTHICCKUM COJICPKAHUEM;

e Pa3BUTHE MHTEIUICKTYaJIbHBIX W TBOPUECKHX CIIOCOOHOCTEN OOydaronmxcs,
MO3HABATENILHON AKTUBHOCTH, HCCIEIOBATEIIbCKUX YMEHHM, KPUTHUYHOCTHU
MBIILICHUS;

e (opMupoBanue GyHKIMOHATHHOW TPAMOTHOCTH, PEJICBAHTHOW T€OMETPHHU:
YMEHHUE PACIIO3HABATH MPOSBICHUS TC€OMETPUUYCCKUX TMOHATHHA, OOBEKTOB W
3aKOHOMEPHOCTEH B peaJbHBIX >KU3HEHHBIX CUTYyallUsX W TP H3YYECHUU



APYTUX  Y4eOHBIX PEIMETOB, OPOSIBJIICHUST ~ 3aBUCUMOCTEU "
3aKOHOMEPHOCTEH, (POpPMYIMpPOBaTh MX Ha S3bIKE IN€OMETPUM M CO3/1aBaTh
r€OMETPUYECKUE MOJEIIH, IPUMEHATh OCBOCHHBIA IN€OMETPUUYECKHMM armapar
JUISL pELIeHHs] TMPAKTHKO-OPUEHTUPOBAHHBIX 3a/Jad, HHTEPIPETUPOBATH U
OLICHUBATh MOJIYYEHHBIE PE3YJIbTATHI.

OTIMYUTENBHONM OCOOEHHOCTBIO MPOTPaMMbl SIBISIETCS BKIIIOUEHHE B KYypC
CTEPEOMETPUM B HAyaje €ro M3ydeHHs 3a/1ad, pelIacMbIX Ha YPOBHE MHTYUTHUBHOIO
MO3HAHUS, U ONpeAenEHHbIM 00pa3oM OpraHu3oBaHHas paboTa HaX HUMH, YTO
CHOCOOCTBYIOT ~ Pa3BUTHIO  JIOTMYECKOTO W  IPOCTPAHCTBEHHOI'O  MBIIUICHUS,
CTUMYJIUPYET MPOTEKAaHWE WHTYUTHBHBIX MPOLIECCOB, MOTHBUPYET K JaJbHEHIIEMY
U3YYECHUIO IIPEAMETA.

[Ipennourenue OTHAETCS HAINSIIHO-KOHCTPYKTUBHOMY METOAY OOYy4Y€HHUs, TO
€CTh TEOPETHYECKME 3HAHUSA HMMEIOT B CBOECH OCHOBE YYBCTBEHHOCTHb IIPEAMETHO-
MIPAKTUYECKOM JIESITENBHOCTH. Pa3BUTHME NPOCTPAHCTBEHHBIX IPEACTABICHUN Yy
y4daluxcsi B Kypce CTEpEOMETPUH ITPOBOJIUTCS 3a CUET PEIICHMS 3a]1a4 Ha CO3/1aHue
IPOCTPAHCTBEHHBIX OOpa3oB M 3aJay Ha ONEpPUpPOBAaHUE IPOCTPAHCTBEHHBIMHU
oOpazamu. Coznanue oOpa3a MPOBOJUTCS C OMOPON HA HATJISIAHOCTh, @ ONIEPUPOBAHNE
0o0pa3oM — B YCJIOBUSX OTBJEYEHHUS OT HAIVISIIHOCTH, MBICJIEHHOTO WU3MEHEHHS €ro
HCXOJHOTO COJEP/KAHMUS.

OcHoBHBIE conepxarenbHble JuHUKM Kypca «l'eomerpum» B 10-11 knaccax:
«MHororpanHukn», «lIpsmble M IIIOCKOCTH B IPOCTpPaHCTBE», «Tena BpalieHUs»,
«BeKTopsl M KOOpIMHATBHI B IPOCTPAHCTBE». POPMUPOBAHHE JIOTMYECKUX YMEHUMI
pacnpenesnsieTcsa He TOJIBKO 0 COJIepKaTeNIbHBIM JIMHUSAM, HO U IO ToJaM OOy4eHHs Ha
YpOBHE CpeHETo 00111ero 00pa3oBaHusl.

CopepxaHnve 00pa3oBaHUs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJibTaTaM
OCBOEHHMsI paboueil mporpamMmbl, paclnpeAeNéHHbIM 1O Trojam  oOyuyeHus,
CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOOBI OBJIAJIEHUE F€OMETPUYECKHUMH MOHSATHUSIMU
Y HaBbIKAMHU OCYULIECTBIISUIOCH MOCIIEIOBATENbHO U MOCTYNATENbHO, C COOJIOIEHUEM
IPUHLMIIA [TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHMSI BKJIIOYAINUCH B OOLIYIO CHCTEMY
reOMETPUUYECKUX MPEICTaBICHUNA O0y4arouuxcs, pacmupsis u yrayomss e€, oopasys
IIPOYHBIE MHOXKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha n3yuenue reomerpumn orBoaurcs 2 yaca B Henenmo B 10 kimacce u 1 gac B
Henemo B 11 kmacce, Bcero 3a iBa roga o0ydenus - 102 yueOHbIX daca.



COJEPKXAHUE YYEBHOTI' O KYPCA
10 KVIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touyka, TmpsAMas, IUIOCKOCTb,
npoctpancTBo. [loHsTHE 00 aKCHOMAaTHYECKOM TOCTPOSCHUH CTEPEOMETPUU:
aKCUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3aumHoe pacnosiokeHue MNpsMBIX B IMPOCTPAHCTBE: IEpECEKarolIuecs,
napajulelIbHble M CKpeluBarommecs npsmele. [lapajuienbHOCTE NpAMBIX U
IUIOCKOCTE B NPOCTPAHCTBE: MAPAJUICIBHBIE MPSIMBIE B  IPOCTPAHCTBE;
MapaJuIeNIbBHOCTh TPEX MPAMBIX; NAPALIEIBHOCTD NMPAMOW M IJIOCKOCTH. YTJIBI C
COHAIIPABJICHHBIMM CTOPOHAMM; YyIOJ MEXIy IpPAMBIMA B IPOCTPAHCTBE.
[TapannenbHOCTh  IIIOCKOCTEM: napajulejibHble  IUIOCKOCTH; CBOMCTBA
napajuleNbHBIX  IuIockocTed. Ilpocreiiiive mpocTpaHCTBEHHbIE (QUIYypbl Ha
IJIOCKOCTH: TETpa’ap, KyO, nmapauiesenuie]; HOCTPOEHUE CEUEHH.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTH: TEPIIEHINKYJISPHBIE MPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MapAJUICIbHBIE M IEPIEHAUKYISPHBIE K IUIOCKOCTH,
IIPU3HAK TMEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeopemMa O IIpsAMOU
NEPIEHINKYJIIPHOW TUIOCKOCTH. YTUIBI B IIPOCTPAHCTBE: YIOJI MEXAY NPSIMOM H
IJIOCKOCTBIO;  JIBYTPAHHBIM  yrOJl, JIMHEWUHBIA yroJl  JIByTPAHHOTO  yIJia.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSTHUE OT TOYKH IO IIJIOCKOCTH, PACCTOSTHUE
OT mOpsAMOHM 10  IUIOCKOCTH,  MpoeKuust  (Gurypsl Ha  IIOCKOCTb.
[leprieHIUKYJISAPHOCTh  IIJIOCKOCTEH: NPU3HAK  IEPHEHIUKYJSIPHOCTH  ABYX
mIocKocTer. Teopema o TpEX NEPHEHIUKYISPaXx.

MHororpaHHuKHu

[loHATHE MHOTOIPaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'DAHHUKA, BBIIYKJIbIE
Y HEBBIITYKJIbIC MHOTOI'PAHHUKH; pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronsHas
pu3Ma; TPaHU U OCHOBAHUS NMPU3MBI; IpsiMasi M HaKJIOHHAs MPU3Mbl; OOKOBas U
ITOJTHAS ITOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMOYTOJIbHBIN
napajulesienunes; U ero cporcrsa. llupammupa: n-yronpHas nupamuzaa, rpaHd U
OCHOBaHUE MUPaMU/Ibl; OOKOBAs ¥ MOJIHAsI MIOBEPXHOCTh MUPAMU/IbL; IPaBUIIbHAS U
yCeu€HHas INHUpaMuJa. OJEMEHTbl Npu3Mbl M nupamuzasl. lIpaBuibHbIE
MHOTOTPAaHHMKU: TOHATHE NPABUIBHOIO MHOTOIPAHHWKA; NMPaBUJIbHAS NPU3MA U
IIpaBWJIbHAs IHPAMHJA; NPABUJIBHAS TPEYroJibHas NHpPaMUAa W IPABUIbHBIN
TeTpa’dap; KyO. IlpencraBieHne O MpaBUIBHBIX MHOTOTPAaHHUKAX: OKTAdIp,
nonexasip u ukocaap. CeueHus Npu3Mbl U TUPAMUJIBL.

CuMMmeTprs B NPOCTPAHCTBE: CUMMETPHUsSI OTHOCHUTEIBHO TOYKH, IPSMOMH,
IJIOCKOCTU.  DJIEMEHTBl CUMMETPUM B NHUpAMHUAAX, Iapajulesienunenax,
IIPAaBWJIBHBIX MHOT'OTPAHHUKAX.



Brrurciienue 92J1€MEHTOB MHOTOTPAaHHUKOB: pE&Opa, IUaroHa w, YIJIBL.
[Tnomane OOKOBOW TOBEPXHOCTH M TIOJIHOM TOBEPXHOCTH TPSMOU TPHU3MBI,
IUTONIAa/lb OCHOBaHWH, TeopeMa O OOKOBOH IOBEPXHOCTH MPSAMOW TPH3MBIL.
[Tnomane OOKOBOW TIOBEPXHOCTH W IOBEPXHOCTH IPABWJILHON TTHPAMHM/IBI,
TeopemMa O IUlom@aan ycedéHHoW mmpamunabl. [lorstue 00 00BéMe. OOBEM
MTUPAMHU/IBI, TTPH3MBI.

[Tomobubie Tema B mpoctpaHcTBE. COOTHONICHUS MEXIy IUIOMIAISIMU
MOBEPXHOCTEH, 00bEMaMHU 1O TOOHBIX TEIT.

11 KIIACC

Tena Bpamenust

[HunuHapuyeckas MOBEPXHOCTb, oOpasyroiue UUJIMHIPUYECKON
MOBEPXHOCTH, OCh UMJIMHIPUYECKOW TMOBEpPXHOCTU. LlUmuHIOp: OCHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpa3yrolias U OCh; IUIONIA[b OOKOBOM U TMOJHOMN
MOBEPXHOCTH.

KoHnueckas TOBEpXHOCTh, 00pa3yomue KOHUIECKON MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKOHM nmoBepxHocTu. KoHyc: OCHOBaHME U BepIInHa, 00pa3yroias
U OCh; IUIOMIAr OOKOBOM ¥ TIOJHOM TOBEPXHOCTH. YCEUEHHBIH KOHYC:
oOpa3yrolne 1 BbICOTa; OCHOBAHHUS 1 OOKOBAsi IOBEPXHOCT.

Cdepa m map: 1meHTp, paauyc, THAMETP; IUIOMAIb MOBEPXHOCTH C]ephl.
B3aumnoe pacnonoxenue chepsl U MIIOCKOCTH; KacaTelbHasl MIIOCKOCTh K cdepe;
I01A b ChEpHI.

N3o00paxkeHue Ten BpallleHHs Ha TIIOCKOCTH. Pa3BEpTka MUIIMH]Ipa U KOHYCA.

KomOunanuu Ten BpamieHus W MHOTOTPAHHMKOB. MHOIOTpaHHUK,
ONMUCaHHBIA OKO0JIO cdepbl; cdepa, BOUCAHHAST B MHOTOTPAHHUK, WU TEJO
BpAILCHUS.

[Tonsarue 06 o6bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 06 0O0béMe
IPSIMOYTOJILHOTO Tapajiesnenunena M ciaeAcTBuss u3 He€. OO0bEM HUIUHIpA,
koHyca. O0BEM 11apa u miomaab cQepsl.

[TomoGubie Tenma B mpocTtpaHcTBe. COOTHOMIEHUS MEXAY TUIOMIAISIMU
MOBEPXHOCTEH, 00BEMaMU MTOTOOHBIX TE.

Ceuenus mwinHIapa (TapaJIeIbHO M TEPHEHAMKYJISIPHO OCH), CEUCHHS
KOHyca (mapajyieIbHO€ OCHOBAHHMIO M NPOXOJAIIEE 4Yepe3 BEpIIMHY), CEUEHUs
niapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bekrtop Ha miockocT U B pocTpancTBe. CII0KEHNUE U BBIYUTAHNUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha yucio. PaznoxxeHue BekTopa 1no TpéM HEKOMIUIaHAPHBIM
BekTopaMm. IlpaBuno mapamenenunena. Pemenwe 3amay, CBS3aHHBIX — C
IIPUMEHEHUEM TIpaBWJI JACUCTBHM C Bekropamu. IIpsMoyronmeHas cucrema



KOOpAHWHAT B IIPOCTPAHCTBC. KOOpI[I/IHaTI)I BCKTODpA. HpOCTCP'IHIHC 3aJadnu B
KOOpAHHAaTax. Yron MCIKOY BCKTOpaMH. CKaHHpHOC IMPOU3BCACHUC BCKTOPOB.
Breruucnenue YIJI0B MCXKAY IPAMBIMU U IINIOCKOCTAMMH. KOOpIII/IHaTHO-BCKTOpHHﬁ
MCTO/J IIpHU PCIICHNH I'€COMETPUICCKUX 3a1a4.



IIVIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHMSI MpOTrpaMMbl y4eOHOTro TMpeaMera
«MareMaTuka» XapakTepU3yrTCs:

I'pa:xknanckoe BocnuTaHue:

c(hOpMHPOBAHHOCTHIO TPAXKIAHCKOHN MO3UIINNA 00YUYaOIIETOCT KaK aKTHBHOTO
U OTBETCTBEHHOIO 4YJ€Ha POCCHUUCKOrO0 OOIIECTBA, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUIA,
OpoleAyp TpaxIaHCKOro oOmiecTtBa (BbIOOPHI, OMPOCHl W TIp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHU B COOTBETCTBHUM C HX
GYyHKUMSIMU ¥ HA3HAYCHUEM.

IIaTpuoTrn4yeckoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUNCKON TPAXKIAHCKON UACHTUYHOCTH, YBAKECHHUS K
MPOIIIOMY Y HAaCTOSIIIIEMY POCCUHCKOM MAaTEMATUKU, IIEHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUAM POCCHMCKUX MATEMATUKOB U POCCUMCKOW MAaT€MaTUYE€CKOW IIKOJIbI,
K HCIOJb30BAHUIO 3TUX JOCTHXKEHUW B JIPYrMX HayKax, TEXHOJOTHUAX, cdepax
SKOHOMHKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

OCO3HAaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HApOo/a;
c(hOPMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, JTUYECKOrO  MOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JIOCTUKEHUI HAYKH U JEATEIIbHOCTHIO
y4€HOT0; 0CO3HAHUEM JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro.

JIcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHPY, BKJIIOYAs ACTETUKY MaTEeMaTHUUYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, pELICHHUI, paccyXICHUN;
BOCIIPUUMYHMBOCTBHIO K MATEMAaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

dDusnyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTHIO YMEHUS TPUMEHSTh MAaTEeMaTUYECKUE 3HaHUS B
MHTEpecax 3JJ0pOBOro U 6€30MmacHOro 0opasa >KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3J0pPOBBIO (3I0pOBOE MHUTaHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHI U

OT/IbIXa, peryisipHas ¢busnueckas aKTUBHOCTb); busruecKoro
COBEPIICHCTBOBAHUS, npu 3AHSATUIX CIIOPTUBHO-03/I0POBUTEIHHOM
NEeATEIbHOCTBIO.

Tpynosoe Bocniutanue:

TOTOBHOCTBIO K TPYZY, OCO3HAaHHEM IIEHHOCTH TPYAOJIIOOMS; MHTEPECOM K
pasnmuuHbiM  cpepaMm  NMPOPECCHOHANBHOW  JEATEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTHUKOW W €€ MPUIOKEHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIN BHIOOD
Oynymeid mpodeccur W pearru30BBIBATH COOCTBEHHBIC KU3HCHHBIC TUIAHEI;



TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K MaTeMaTHMYecKoMy oOOpa3oBaHHI0 U
caMO0OOpa30BaHNI0 Ha NPOTSKEHUM BCEM JKM3HU; TOTOBHOCTBIO K aKTUBHOMY
YYaCTHIO B PELICHUH IPAKTUYECKUX 3a/1a4 MaTEMaTUYECKON HAIPABICHHOCTH.

JKOJOrHYeCKOe BOCIIMTAHUE:

c(hOPMUPOBAHHOCTBIO 3KOJOTWYECKOW KYJIBTYPbl, MOHUMAHUEM BIUSHUSA
COLMAJIbHO-D)KOHOMUYECKUX ITPOLECCOB HAa COCTOSHUE IIPUPOJHON U COLMAIIBHOU
Cpelbl, OCO3HAHMEM TIJIOOAJBPHOTO  XapakTepa JKOJOTHYECKUX MpodiieM;
OpPHMEHTAllMEd HAa NPUMEHEHUWE MAaTeMaTUYECKUX 3HAHUW JUIS PEIICHUS 33134 B
o0nacTu OKpyXKarollel Ccpeapl, IUIAHUPOBAHUS TOCTYNIKOB W OLEHKA WX
BO3MO>KHBIX ITOCIEACTBUAN JJI1 OKPYKAIOIIEW CPEJIbI.

IleHHOCTH HAYYHOI'0 NO3HAHUA:

c(OpPMUPOBAHHOCTBIO MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAykKh M  OOLICCTBEHHOW TMPaKTUKHA, TOHUMaHHEM
MaTEMaTUYeCKOM HayKh Kak c(epbl 4YeJOBEYECKON AEesTENbHOCTH, 3TaloB €€
pPa3sBUTHS M 3HAYMMOCTH Ul PA3BUTUA LUBUIM3ALMH; OBJIALECHUEM S3BIKOM
MaTeMaTUKM ¥ MAaTeMaTU4YECKOW KyJIbTYpOW KakK CpPEIACTBOM IIO3HAHUS MHPA;
TOTOBHOCTBIO OCYILECTBIATH INPOEKTHYI0 U HCCIEAOBATEIBCKYIO JESATEIbHOCTD
WHJVWBUAYAJIBHO U B IPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpenmMeTHble pe3yibTaThl OCBOCHHS MPOTPAMMBI Y4eOHOTO MpeameTa
«MaremaTuka» XapaKTEePU3yOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU ~ OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
0elcmBUsAMU, YHUBEPCATIbHBIMU Pe2YTIIMUBHBIMU OetiCMBUIMU.

1)  Vuusepcanvuvie  noznasamenvmvie  Oeiicmsus,  obecneuusarom
Gopmuposarue 0A308bIX KOSHUMUBHLIX NPOYECCO8 00YHAIOWUXCS  (0CBOeHUe
Memo008  NO3HAHUA — OKPYICAIOUie20  Mupa,  NpUMeHeHue  J102UYECKUX,
uccredosamenbCKux onepayuil, ymeHuti pabomams ¢ uHgopmayueii).

Ba3oBble jornueckue geicTBus:

e BBIABJIATH U XapaKTEPHU30BATh CYIIECTBEHHBIC MPU3HAKNA MATEMaTUYECKUX
00BEKTOB, TMOHATHUN, OTHOIICHUW MEXIY MOHIATHAMU; (HOPMYyITUPOBATH
OmpeNesieHUs]  MOHATUN; yCTaHABIMBATh  CYIIECTBEHHBIM  MPU3HAK
KJIacCU(pUKAlMK, OCHOBAHMUSA IJisi OOOOIICHWS W CpPaBHEHUS, KPUTEPHUH
POBOAMMOTIO aHAIIN3A;

e BOCIOPUHUMATH, (OPMYIUPOBATH W  TPEOOPA3OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHbIE U OTpULIATEIbHBbIC, CAMHUYHBIC, YAaCTHbIE W OOUIHE;
YCIIOBHBIE;

e BBIABIATH  MaT€MaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U W
OpoTUBOpeYHsl B (akTax, NAaHHBIX, HAONIONEHUSAX U YTBEPKICHUSIX;



npeniaraTb  KpUTEpUU s BBISIBICHHUS ~ 3aKOHOMEPHOCTEM U
IIPOTUBOPEUHNI;

e JeNIlaTh BBIBOJABI C MCIIOJIB30BAHMEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
WHAYKTUBHBIX YMO3AKIIOUCHHUH, YMO3AKIIIOUEHUH 10 aHAJIOTHH;

e IPOBOJUTH CaMOCTOSTEJIbHO JI0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPXKACHUN (IIpsIMbIE U OT IPOTUBHOTO), BHICTPAWBATh apryMEHTALIMIO,
OPUBOJUTH MPUMEPHl W KOHTPHPUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIE
CYXKICHHS U BHIBOJIBI;

e BBIOMpaTh cmoco0 pemeHus y4eOHOM 3afaur (CpaBHHUBATH HECKOJIBKO
BApHAHTOB pEUICHMs, BHIOMpaTh HanboNee MOAXOASINIMNA C y4ETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble Hccieg0BaTeIbCKUE 1eHCTBUA:

e HCIOJb30BAaTh BOMPOCHI KaK MCCJIEAOBATEIBLCKUII MHCTPYMEHT MO3HAHUS;
dbopMynupoBaTh BOIPOCH], (UKCHUPYIOIIME MPOTUBOPEUUE, MPOOIEMY,
yCTaHaBIMBaTh HMCKOMOE€ M  JlaHHoe, (OpMHUPOBATh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3UIINI0, MHEHHUE;

e IPOBOAMTH CaMOCTOSITENIbHO CIUTaHUPOBAHHBIH HKCIEPUMEHT,
UCCIICIOBAaHUE TI0 YCTAHOBIEHUIO OCOOEHHOCTEH MaTeMaTHYEeCKOTrO
o0BbeKTa, SBJICHHS, MPOLECCa, BBIABICHUIO 3aBUCHUMOCTEH MEXITY
00BeKTaMu, SIBJICHUAMHU, IPOLIECCAMU;

e CaMOCTOSITENIBHO (OPMYIMPOBATH OOOOIIEHUS U BBIBOJBI MO PE3yIbTaTaM
IPOBENEHHOIO HAOJIOJIEHUS, HUCCIEIOBaHUS, OLIEHUBATH JOCTOBEPHOCTH
MOJTy4YEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000IIIEHNH;

e IPOTHO3MPOBATH BO3MOXHOE Pa3BUTHE IPOILIECCA, A TAKXKE BBIIBUTATh
IPEOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIIOBHUSX.

Pabora c nunpopmanueii:

e BBIABIATH AePUIMTHI MHPOPMAIUH, JAAHHBIX, HEOOXOJUMBIX JJIsi OTBETA
Ha BOIIPOC U IS pEUICHUS 3a]1auu;

e BbIOMpaTh MHGOPMALMIO M3  UCTOYHUKOB  Pa3jIMYHBIX  THUIIOB,
aHaJIN3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMALIUIO
Pa3INYHbIX BUJOB U (DOPM MpEICTABICHUS;

e CTPYKTypUpOBaTh WH(OPMALINIO, IPEACTABIATH €€ B pa3IMuHBIX (opMax,
WLTIOCTPUPOBATH TpaPUIECcKH;

e OIICHUBATH Ha/1EKHOCTh uHbOopMauu o CaMOCTOSITENIHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

2)  VYuusepcanvnvie KommynukamugHnvie Oevicmeus, obecneuusaom

cpopMupo8aHHOCHb COYUATILHBIX HABLIKOS 00YYAIOUJUXCHL.

Oo0wmenne:



BOCIpUHUMATh M (OPMYJIHpPOBaTh CYKIEHUSI B COOTBETCTBUU C
YCIOBUSIMU U LIENSIMU OOIIEHHUS; CHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3PEHHMsI B YCTHBIX M NHCBMEHHBIX TEKCTaX, /1aBaTh IOSCHEHHS I10
XOJly pelleHus 3a/1a4i, KOMMEHTHUPOBATh MOJYUYEHHbBIN pe3yJIbTaT;

B X0JIe 00CY>KJI€HHS 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYK1aeMOM TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UJI€U, HALICJICHHbIE Ha TIOUCK
pEUIeHUs; CONOCTaBIATb CBOM CYXIECHHS C CYXACHUSAMH JAPYTHX
YYaCTHHKOB JUanora, OOHapy»uBaTh pa3liduve W CXOJCTBO IMO3ULIHMA; B
KOPPEKTHOU opme PopMyTupoBaTh pa3HOTIACHS, CBOH BO3PAKCHHS,
NPEACTABIATh  pPE3yJbTaThl  PEIIeHHs  3aJayd,  JIKCIIEPUMEHTA,
UCCIIEJOBaHMsI,  TPOEKTa;  CAMOCTOSITEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YU4ETOM 3a/1a4 MPE3eHTaluu U 0COOEHHOCTEN ayIuTOPUH.

CorpyaHuvecTBo:

3)

MOHMMATh W WCIOJB30BaTh  MPEUMYIIECTBA  KOMaHTHOM |
WHMBUyaJIbHON pabOThI MpU pelieHUH YU4eOHBIX 3a/1a4; IPUHUMATD LIEITh
COBMECTHOUM JeATEIbHOCTH, IUIAHUPOBATh OPraHU3allii0 COBMECTHOMN
paboThI, pacrpeaessiTh BUAbl padoT, JOrOBApUBATHCS, 00CYKIaTh IIPOLIECC
U pe3yJbTaT paboThl; 00001MaTh MHCHUS HECKOJIBKUX JTFOJICH;
y4acTBOBaTh B TPYNIOBBIX (popmax paboTsl (00CykaeHHS, 0OMEH MHCHUMA,
«MO3TOBbI€ IITYPMbD» W HWHBIE); BBHINOJHATH CBOK YacTh pabOThHl U
KOOPJIMHUPOBaTh CBOM JIEUCTBHUS C JPYTUMH UIE€HAMHU KOMAaH/IbI,
OIICHMBATh KAa4ECTBO CBOETO BKJAJa B OONIMH MPOAYKT MO KPUTEPHSIM,
chopMyTUpPOBaHHBIM YYACTHUKAMH B3aUMOCHCTBUSI.

Yuusepcanonuvie  pezynamuenwvie  Oeiicmeus, obecneuusaiom

Gdopmuposarue cMbLCI0B8bIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranusanus:

COCTABJIATH TUIAH, aJITOPUTM PEIICHUS 3a/1a4uH, BRIOUPATh CIIOCO0 peIieHuUs
C Y4€TOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUI C Y4ETOM HOBOM
uHdopmaIuu.

CaMOKOHTPOJIb:

BJIaJIeTh HaBBIKAMHM IIO03HABATCIPHOW peduieKkcuM KakK OCO3HaHUs
COBEPIIAEMBIX JECUCTBUUA M MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BIAJCTh CIOCOOAMU  CaMONPOBEPKH, CAMOKOHTPOJISI TMporecca |
pe3yJibTaTa PEIICHUsI MATEMATUYECKOU 3a/1a4H;

MPEABUNETh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPU PEUICHUU
3aJlaud, BHOCUTb KOPPEKTHUBBI B JEATCIBHOCTH HA OCHOBE HOBBIX
00CTOSATEILCTB, JTAHHBIX, HAMICHHBIX ONMTHOOK, BRISIBICHHBIX TPYIHOCTEH;



e OIICHUBATh COOTBETCTBHE pE3yJbTaTa IEAH W YCJIOBHUSIM, OOBICHSTH
NPUYUHBI JTOCTUKEHUSI WM HEIOCTHKEHHS pPe3yJbTaTOB JESTEIbHOCTH,
HAXOJIUTh OIMUOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJIBTATDBI
10 KVIACC

OnepupoBaTh NOHATUSIMU: TOUKA, IIPAMas, INIOCKOCTb.

[IpUMEHSTh aKCHOMBI CTEPEOMETPUM U CIEJACTBHUS W3 HUX TMPU PEIICHUN
reOMETPUYECKUX 3a/ady.

OnepupoBaTh NOHATUSIMU: MAPaALICIBHOCTD U MEPIEHIUKYISPHOCTD MPAMBIX
U TNIOCKOCTEH.

KnaccugunnpoBats B3aMMHOE PACHOJIOKEHUE MPSMBIX M IUJIOCKOCTEH B
MPOCTPAHCTRBE.

OnepupoBaTh MOHSATUSMH: JABYIPAHHBIM Yroyi, rpaHd JBYTPAHHOIO YIJia,
pebpo ABYrpaHHOTrO yria; JUHEWHBIM yroj ABYIPAHHOTO yIJa; TpajycHas mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh MOHATUSMU: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBITYKJIbINA
MHOTOTPaHHHUK, JIEMEHTHI MHOTOTpaHHUKA, TPaBUIIbHBIA MHOTOTPAHHHUK.

Pacno3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (TIUpaMuia; IpU3Ma,
MPSIMOYTOJIbHBIN TTapajuiesienumne, Kyo).

Knaccugunuposathb MHOTOT'PaHHUKH, BBIOMpas OCHOBaHUS TS
Kkiaccuukanmuy  (BBITYKJIbIE W HEBBIMYKJIBIC MHOTOTPAHHUKH, TPABUIBHBIC
MHOTOTPAHHUKH; MPSAMbIC U HAKJIOHHBIE TIPU3MBbI, TTApaJICIICTIUICIbI).

OnepupoBaTh NOHATUSIMU: CEKYIAs MJIOCKOCTh, CCUCHUE MHOTOIPAaHHUKOB.

OOBSACHITH TPUHITUIIBI TTIOCTPOCHUS CEUEHUM, UCTIONB3YsI METOJ CJIC/IOB.

CTpouTh CE€UEHHMS MHOTOTPAHHHUKOB METOJOM  CJICIOB,  BBIMOJHSTH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYpP: BHI
CBEpXYy, COOKY, CHHU3Y.

Pemrats 3amaun Ha HAXOXKJEHUE TEOMETPUUCCKUX BEIIMYMH 10 00pa3liaM HiIu
alroOpuTMaM, TIPUMEHSSI HW3BECTHBIC AaHAJUTHUYECKUE METOAbl IIPU PEHICHUU
CTaHJIAPTHBIX MAaTEMAaTHYECKUX 3a/7la4 Ha BBIYUCIICHUE PACCTOSHUN MEXITY ABYMS
TOYKaMH, OT TOYKH JO TMPsSMOW, OT TOYKH [JI0 TUIOCKOCTH, MEXKIY
CKPENIMBAIOIIMUMUCS TPSMBIMHU.

Pemrats 3amaun Ha HAXOXKJEHUE TEOMETPUUCCKUX BEIMYMH IO 00pa3liaM WiIu
alropuTMaM, TIPUMEHSSI HW3BECTHBIC AaHAJUTHUYECKUE METOAbl IIPU PEHICHUU
CTaHJAPTHBIX MaTeMaTHYECKUX 3aJad Ha BBIYUCIEHUE YIJOB  MEXIY
CKPCIIUBAIOIIUMUCS MPSIMBIMU, MEXAYy TMPSIMOM U  IUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMM, IBYTPaHHBIX YTJIOB.



Boruncnsate 00bEMBI M MJIOMIAAM [TOBEPXHOCTEW MHOTOTPaHHUKOB (IIpHU3Ma,
nupaMuja) € TpUMEHEHHEM (QOpMyJl; BBIUUCIATH COOTHOILLIEHUS MEXKIY
IUIOLIA/IIMU MTOBEPXHOCTEN, 00bEMAMHU 1TOT0OHBIX MHOTOIPAHHUKOB.

OnepupoBaTh MNOHATHSAMHU: CHUMMETPUS B MPOCTPAHCTBE, LEHTP, OCb M
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IMIIOCKOCTh CUMMETPUHN (UTYPBHI.

W3Bnekatp, mnpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HH(MOpPMALMIO O
IPOCTPAHCTBEHHBIX N€OMETPUUECKUX (UTypax, MPEICTaBICHHYIO Ha YepTexXax U
PUCYHKaX.

[TpumensTe TeomeTpudeckue (aKThl Ui PEUICHHs CTePEeOMETPUUECKUX
3aJ1ay, MPEeANOoJaratouX HECKOIbKO AroB PEIICHUs], €CIH YCIOBUS TPUMEHEHUS
3aJlaHbl B IBHOM (opMe.

[IpumeHsATh HpoCTEHMIIME MPOrpaMMHBIE  CPEICTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PEIICHUH CTEPEOMETPUYECKHX 3a/1ay.

[IpuBoAMTH MpUMEPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPONIE U
YKU3HH, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B HCKYCCTBE.

[IpyMeHATh MOJYyYECHHBbIE 3HAHHWS HA MPAKTUKE: aHAJIU3UPOBATh pPEabHBIC
CUTyallUM W IPUMEHATHh W3YYCHHBIE IOHATUS B NPOLECCE IIOMCKA PELICHUs
MaTeMaTH4ecKu CHOPMYITHPOBAaHHOW TPOOJIEMBbI, MOAEIUPOBATH peabHBIC
CUTyallUM Ha S3bIKE TIE€OMETPHUM, HCCIEN0BAaTh IOCTPOEHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TEOpeM, amnmapara ajireopsl; pemarb
IIPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKICHUEM F€OMETPUYECKHUX BEJIUYMH.

11 KUIACC

OnepupoBaTh TNOHSATUIMU: I[WIMHAPUYECKAsS MOBEPXHOCTh, 0OO0Opa3yroliue
HWIMHAPUYECKON  MOBEPXHOCTH;  UWIWHADP,  KOHUYECKas  IOBEPXHOCT,
oOpa3yrolire KOHUYECKON MOBEPXHOCTH, KOHYC; cpepuueckasi TOBEPXHOCTb.

Pacnio3naBats Tena Bpaienus (MUIMHAP, KOHYC, cdepa u map).

OOBICHATH CIIOCOOBI MOJTYYEHHUS TEJ BPAIlICHHUS.

KnaccudummpoBats B3auMHOE paciookeHne chepbl v MITOCKOCTH.

OnepupoBaTh NOHATHUSIMU: IIAPOBOM CETMEHT, OCHOBAHHUE CETMEHTA, BBICOTA
CEIrMEHTAa; LIAPOBOM CJIOM, OCHOBAHUE IIAPOBOIO CJIOS, BBICOTA LIAPOBOTO CJIOS,
IaPOBOU CEKTOP.

Beraucnasate  00BEMBI W IUIOMIAAM  TOBEPXHOCTEH TEN  BpAICHUS,
FEOMETPUYECKUX TEJl C TPUMEHEHUEM (DOPMYIL.

OnepupoBaTh TOHSATHUSMH: MHOTOTPAaHHUK, BIMCAHHBIH B chepy #
OMMCaHHBIM OKOJIO cdephl; cdepa, BOUCAHHAT B MHOTOIPAHHUK WJIH TEJO
BpAaILCHUS.

BoruncnisaTh COOTHOIICHUS MEXY TUIOMIAASIMU MOBEPXHOCTEW M 00bEMaMu
MOTO0HBIX TEJ.



N300paxaTh u3yyaeMble (QUIypbl OT PYKM U C NPUMEHEHHEM MPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BoInosiHATE (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX OOBEMHBIX
¢quryp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHHUS TEJ BpPAILCHHUS.

W3Bnekatb, WHTEPHPETUPOBATH W MPeoOpa3oBbIBaTH HH(OpPMAIHMIO O
IPOCTPAHCTBEHHBIX N€OMETPUUECKUX (UTypax, MPEICTAaBICHHYIO Ha YepTexXax U
pUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IIPOCTPAHCTBE.

BpIOMHATE EUCTBUSA CIOKEHUS BEKTOPOB, BBIYMTAHMS BEKTOPOB U
YMHOXEHHS BEKTOpA Ha YUCIIO, OOBICHITH, KAKUMHU CBOWCTBAMU OHH 00JIaaroT.

[IpuMeHsATh paBUIIO MapajuIeIeIuIIea.

OnepupoBaTh NOHATHAMU: I€KAPTOBbI KOOPAWHATHI B IIPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ MEXIY
BEKTOPAaMH, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE M KOMILUIAHAPHBIE
BEKTODBI.

Haxomuth cyMMy BEKTOPOB U IPOU3BEIECHHUE BEKTOPA HA YUCIIO, YTOJ MEXKIY
BEKTOpPAMH, CKaJsIpHOE IIPOM3BEACHUE, PACKIAAbIBaTh BEKTOp IO JBYM
HEKOJJIMHEAPHBIM BEKTOPAM.

3agaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[TpumensTh TeomeTpuueckue (HakTbl Ui PEUICHUS] CTEPEOMETPUUYECKUX
3a71a4, IPEAINOJIAralolIuX HECKOJIBKO 1IaroB PELICHMs, €CIIA YCIOBUS IIPUMEHEHUS
3aJjaHbl B IBHOUM (opMme.

Pemare mpocreimme reoMeTpuuecKre 3adaud Ha IPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTI'O METOAA.

Pemare 3amaun Ha JOKa3aTeJbCTBO MATEMAaTUYECKMX OTHOLICHUH U
HaXO0XkJI€HWE F€OMETPUUECKUX BEIMYMH 10 00pa3laM WM alrOpuTMaM, IpUMEHss
W3BECTHBIE METO/IbI IIPU PEIICHUH CTaHAAPTHBIX MATEMATUYECKUX 3a1a4.

[IppuMeHATH MpPOCTEHIINE NPOrpaMMHBIE  CpPEICTBA UM DAJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELLICHUN CTEPECOMETPUUECKUX 3a1a4.

[IpuBOaUTE NpUMEpPBl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
YKU3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB N'€OMETPUU B UCKYCCTBE.

[IpyMeHATh MOJTYyYECHHBIE 3HAHWS HA MPAKTUKE: aHAJIU3UPOBATH pPEAbHBIC
CUTyallUh W TPUMEHATh W3YYCHHBIC IIOHATHS B INPOLIECCE IMOMCKA PELICHUs
MaTeMaTHueCKd C(HOPMYIMPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATH pPEAJIbHBIC
CUTyallUd Ha sA3bIKE TIE€OMETPUH, MCCIEAOBAaTh IIOCTPOCHHBIE MOJEIU C
UCITOJIb30BAaHUEM F€OMETPUUYECKHUX MTOHATUI U TEOpEM, anmnapara ajreopbl; pemarb
IIPAKTUYECKUE 3a7a49M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUYECKNX BEJINYNH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposnbie)
Konrposbnbie IIpakTuueckue
n/n NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
but6mmoreka [IOK
! Baenenue s crepeomerpuro 10 https://m.edsoo.ru/1¢209¢e37
) [Ipsimpie ¥ TIIOCKOCTH B IPOCTPAHCTBE. 12 | bubnuotexa [JOK
[TapamienbHOCTD IPAMBIX U IIJIOCKOCTEN https://m.edsoo.ru/1¢209e37
3 [lepneHIUKyYISIPHOCTD MPSAMBIX U 12 bubnuotexa [IOK
IJIOCKOCTEM https://m.edsoo.ru/1c209e37
bu6mmnorexa LIOK
4 1 1
Vsl MeXAy NPSMBIMU U IIJIOCKOCTSIMU 0 https://m.edsoo.ru/1¢209¢37
bu6mmoreka [IOK
M 11 1
> HOTOTPAHHHIH https://m.edsoo.ru/1c209e37
N bubnuorexa [JOK
6 06 9 1
HEMEI MHOTOTPAHHHKOB https://m.edsoo.ru/1c209e37
7 [IoBTOpEHME: CeueHuUs], paCCTOSIHUSA U YIJIbI 4 1 Bubamorexa [IOK
P ' 43 4 https://m.edsoo.ru/1¢209¢37
OBIIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 68 5 0




11 KITACC

KoJsun4yecTBo 4acos DJIeKTPOHHbIE
HaunmeHoBaHue pa3geoB U TeM u(ppoBLIe
Ne ni/m P Konrpoabnbie IIpakruyeckue (udpp )
NMPorpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [IOK
Tena paicrus 12 https://m.edsoo.ru/1¢209¢37
N bubnuorexa [JOK
5 1
Obnemb1 Ten https://m.edsoo.ru/1¢209¢e37
BekToph! ¥ K0OpAUHATHI B IIPOCTPAHCTBE 10 1 bubnnorexa LIOK
p pA poctp https://m.edsoo.ru/1¢209¢e37
[ToBTOpenue, 060061IeHNE, . 1 bubmuoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/1¢209¢37
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 34 3 0




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIAA YYEHUKA

* Maremaruka: anredpa 1 Hadajga MaTEMaTUYECKOTO aHAIN3a, TEOMETPHSL.
I'eomerpus, 10-11 kmaccel/ Atanacsa JI.C., byry3os B.®., Kagomiies C.b. u

ap., AkronepHoe obmectBo «M3marensctBo «IIpocBerienuey

METOINUYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 718347121640588829950956015509808228369374285939
Bnageneu MankuHa CeeTnada AnexkcaHaposHa

OeicTevTened C 26.09.2025 no 26.09.2026
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