MUHUCTEPCTBO ITPOCBEIIEHMSA POCCUMNCKOMN ®EJEPALINA
AJJMUHUCTPAILIAS TOPOJA EHAKHEBO
OTAEJ OBPA3OBAHUSA
MYHUIIMIAJBHOE BIOJ)KETHOE OBIIIEOBPA3OBATEJIbHOE
YYPEXKJIEHHUE «IIKOJIA Ne 30 TOPOJA EHAKHEBO»

PACCMOTPEHA COI'JTACOBAHA YTBEP)KIIEHA
PykoBonurens 3aM. ﬂl/lpeKTopa o y]/B/PV% &Hp % /
METOIUYECKOTO (S ;\; — ~o. %
00beIUHEHHS /

A Ve Ll

3axoBaiiko B.B.
ITpotokom Ne 1
ot 25.08.2023r.

PABOYAS ITPOTPAMMA

yueOHOro mpeamera «I'eomerpus»

s ooyvaromuxcsl0-11 xmaccos

ropoa Enakueno 2023



MNOACHUTEJBHASA 3AIINCKA

PaGouass mporpamma ydeObHOTO Kypca «I'eomerpus» 06a30BOro YpOBHS IS
obyuarommuxcst 10 —11 kimaccoB pa3paborana Ha ocHOBe DeaepaibHOTO
roCy/IapCTBEHHOIO 00pa30BaTEIbHOIO CTaHAApTa CPEIHETr0o OOIIero oOpa3oBaHuUsl, C
y4ETOM COBPEMEHHBIX MHPOBBIX TPEOOBAHUH, MPEIBIBIIEMBIX K MATEMATHUYCCKOMY
o0Opa3oBaHHIO, W TPAAMIMNA pPOCCHIICKOTO oOpa3zoBaHus. Peanm3aiusi mporpammbl
o0OecrieunBaeT OBJIAJICHUE KIIOUYEBHIMH KOMIIETEHIIMSIME, COCTaBISIONIUMHU OCHOBY
JUI CaMOPa3BUTHS U HEMPEPBHIBHOTO 00Pa30BaHUsA, IIEJIOCTHOCTh OOIMIEKYIbTYPHOTO,
JUYHOCTHOTO ¥ TI03HABATEILHOTO PA3BUTHS JIHIHOCTH O0YUAIOITUXCSI.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TE€OMETpUM Ha YpPOBHE CPEIHEro OOIIero
oOpa3oBaHusi OOYyCJIOBI€HAa MPAKTUYECKOM 3HAYMMOCTBIO METANPEIMETHBIX U
MPEAMETHBIX PE3YJIbTATOB OOyYEHHS TE€OMETPUM B HAINPABIECHUU JUYHOCTHOTO
pa3BUTHs  OoOydvaromuxcsi, (popMupoBaHus (QPYHKIMOHAIBHOM MaTeMaTHYECKOU
IrPaMOTHOCTH, M3Y4YEHHUS APYTUX Y4YeOHbIX TUCHUIUIMH. Pa3zButue y oOyuarommxcs
OPaBWIBHBIX NPEICTABICHUNA O CYIIHOCTH W IPOHUCXOXKICHUH TI'E€OMETPUYECKHUX
abcTpakuui, COOTHOUIEHHM pEaJbHOIO U WJCAIBHOIO, XapaKTepe OTpaKeHUs
MAaTeMaTUYECKOW HAYKOW SIBJIEHUU U IPOLIECCOB PEANBHOTO MHUPA, MECTE T€OMETPUHN
B CUCTEME HayK U POJIM MAaT€MAaTHUYECKOr0 MOJIETUPOBAHKS B HAYYHOM MO3HAHUU U B
IOPAaKTHKE CIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHMS ydallluXcs, a
TaK)K€ KauyeCTB MBIIUICHUS, HEOOXOAUMBIX [UIsl ajanTallid B COBPEMEHHOM
oOuiecTse.

I'eometpust siBisieTcd OAHMM M3 0a30BBIX MNPEIMETOB HA YPOBHE CPEIHETO
oOmero o0pa3oBaHusl, TaK Kak O0O0ECHe4YMBaeT BO3MOXHOCTh HW3Y4YEHUS Kak
JUCLUIUIMH €CTECTBEHHO-HAYYHOW HAIPaBJIEHHOCTH, TaK U TyMaHUTapPHOM.

Jlormueckoe MbllIIeHHE, (QOPMHUPYEMOE TMpPU H3YYEHHH OO0YYarOUMMHCS
MOHSATUHUHBIX OCHOB T'€OMETPHUH U MOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKACHUH B
XOJIe pelIeHUs] TEOMETPUYECKUX 3a/1a4, YMEHHUE BBIIBUTATh U OMPOBEPTaTh TUIIOTE3bI
HEIOCPEJICTBEHHO MCHOJB3YIOTCS MPU PEUIEHUH 3aJad €CTECTBEHHO-HAYYHOIO
IIMKJIA, B YACTHOCTHU U3 Kypca (HU3HUKH.

YMeHHe OpHEHTHPOBATHCA B MPOCTPAHCTBE HMIPAET CYIIECTBEHHYIO POJIb BO
BCEeX OOJACTAX JAESATeNbHOCTU 4YenoBeka. OpueHTalusi 4eloBeKa BO BPEMEHU U
IPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro CoIMajabHOro ObITHs, (opMa
OTPaXKEHUSI OKPYKAIOLIEr0 MHpPA, YCJIOBHE YCHEIIHOIO ITO3HAHHWS W aKTUBHOIO
npeobpa3oBaHus AeicTBUTENbHOCTH. OTIepUpOBaHKE MPOCTPAHCTBEHHBIMH 00pa3aMu
o0beUHSET pa3Hble BUAbl yUeOHON M TPYAOBON AEATENBHOCTHU, SIBJISETCS OAHUM U3
npo(eccHOHaNbHO BaXKHBIX KauyecTB, MMOATOMY aKTyalbHa 3ajada (GOpMHUpPOBAHUA Y
o0y4aromuxcsi NPOCTPAHCTBEHHOIO MBILIUIEHUS KaK Pa3sHOBUIHOCTH OOpa3HOIo



MBIIUJICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B TMOATOTOBKE K MPAKTUYECKOU
JESTETLHOCTH 110 MHOTUM HAITPABIICHUSIM.

Llens ocBoeHUs mporpaMMel yueOHOTO Kypca «I'eomeTpus» Ha 6a30BOM ypPOBHE
o0yueHuss — oO1mieoOpazoBaTeIbHOE U OOIIEKYJBTYPHOE Pa3BUTHE OOYYaAIOIIMXCS
yepe3  oOecriedyeHHEe  BO3MOXKHOCTH  MPHOOPETEHUST U HUCIOJIb30BaHUs
CUCTEMATHYECKUX TEOMETPUICCKUX 3HAHUU U JEHCTBUMU, CIICIIU(DUIHBIX TEOMETPUH,
BO3MOXXHOCTH YCIIEITHOTO MPOJODKEHUS OO0pa30oBaHMS MO CHEIHATbHOCTSIM, HE
CBSI3aHHBIM C MMPUKIIAHBIM HUCIIOIb30BAHUEM T'€OMETPHH.

[Iporpamma 10 rTeoMeTpud Ha 0a30BOM YpOBHE IIpelHa3HAuYeHa s
00y4aromuxcsi CpeIHEH MIKOJIbI, HE MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyTHEHUN Ha
YpOBHE OCHOBHOTO o0miero oOpa3oBanus. Takum oOpa3om, oOydarommuecs Ha
0a30BOM ypOBHE JOJDKHBI OCBOUTBH OOIIME MaTEeMaTHUYECKUE YMEHHs, CBSI3aHHBIE CO
CHEU(PUKON TeoMeTpUr M HEOOXOJUMBIE NJSl KU3HU B COBPEMEHHOM OOILECTBE.
Kpowme 31010, OHM UMEIOT BO3MOXHOCTb U3YYUTh T€OMETPHUIO OoJiee TIIyO0KO, €Clii B
JalbHEHIIeM BO3HUKHET HEOOXOIMMOCTh B T'EOMETPHUECKHX 3HAHHUAX B
po¢heCCUOHATIBHON JIEITEIIbHOCTH.

JlocTuKeHHEe LEeaM OCBOEHHUS MPOrpaMMbl  OOECIIEUMBAETCS  PELICHUEM
COOTBETCTBYIOIIMX  3ajad. [IpuopuTeTHBIMM  3ajayaMM  OCBOCHHUS  Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 kiaccax ABisrOTCS:

e (hopMHpoBaHHE MPEICTABICHHUS O TEOMETPUU KaK YaCTH MUPOBOU KyJIbTYPHI

¥ OCO3HaHUE €€ B3aUMOCBSI3U C OKPYIKAIOIIUM MUPOM;

e (opMupoBaHUE IPEACTABICHNUS] O MHOTOTPAHHUKAX U TeJlaX BPAIICHUs KaK O
BOKHEHUIIINX MATEMAaTUYECKUX MOJIEINAX, IMO3BOJSIONIMX OMNHUCHIBATh U
M3yYaTh pa3HbIC SABICHUS OKPYKAIOIIETO MUPA,

e (opMHpoBaHHE YMEHHUS paclo3HaBaTh HA YEPTEkKaxX, MOJACIAX U B PEaTbHOM
MUpE MHOTOTPAHHUKH U TEJa BPAIllCHMUS,

e OBJIAQJICHUE METOJAaMM PEUICHUS 3a/ady Ha TMOCTPOEHUS Ha H300paKeHHSIX
IPOCTPAHCTBEHHBIX PUTYD;

e (QopMupoBaHue yMEHHS ONEPHPOBATH OCHOBHBIMH  TOHATHSIMH O
MHOTOTPAaHHHMKAX ¥ TeJlaX BPAIICHUS U UX OCHOBHBIMHU CBONCTBAMU;

e OBJIAQJICHUE AITOPUTMAMH PEIICHUS OCHOBHBIX THIOB 3a1a4; (opMupoBaHue
YMEHUS TPOBOJUTH HECJIOXKHBIE OKA3aTEeNbHBIE PACCYXKICHHUS B XOJE
pEIIeHUsT CTePEOMETPHUYECKUX 3aJady ¢ 3aJad C  [PaAKTUIECKUM
COJIepKaHUEM;

e pa3BUTHE MHTEJUICKTYAIbHBIX W TBOPYECKHX CIOCOOHOCTEH 00ydarommxcs,
MMO3HABATEIIbHON AaKTUBHOCTH, WCCIIECIOBATEIHCKUX YMEHUM, KPUTUIHOCTU
MBIILICHUS;

e (dopmupoBaHue (YHKIIMOHATHFHOW TPAMOTHOCTH, PEJICBAHTHONH T'€OMETPHH:
YMEHHE PACIIO3HABATH MPOSBICHHUS T€OMETPHUECKUX TMOHATHH, 0OBEKTOB U
3aKOHOMEPHOCTEH B pPEATBbHBIX >KU3HEHHBIX CUTYalMsIX W TPU W3YYECHUU
IpYTUX  Y4eOHBIX  TPEAMETOB,  MPOSBIECHUS  3aBUCUMOCTEH U



3aKOHOMEPHOCTEH, (POPMYIUPOBATh MX Ha SI3bIKE T'€OMETPUM M CO3/1aBaTh
r€OMETPUYECKHE MOJEIIN, IPUMEHITh OCBOEHHBII N'€OMETPHUUECKHI anmapar
JUIsL PELICHHs] IPaKTUKO-OPUEHTHPOBAHHBIX 3aJad, WHTEPHPETUPOBATh U
OLICHUBATh IIOJIyYCHHBIC PE3YJIbTATHI.

OTIUYUTENbHON OCOOCHHOCTHIO MPOTPAMMBI SIBJSIETCSI BKIIIOUEHHE B KYypC
CTEPEOMETPUM B Hayalle €ro U3y4eHHs 3ajad, peliaeMbIX Ha YPOBHE MHTYUTHUBHOIO
MO3HAHUS, W ONpPENeIEHHBIM O00pa3oM OpraHu3oBaHHas paboTa HajJ HHUMH, YTO
CIOCOOCTBYIOT ~ Pa3BUTHIO JIOTUYECKOTO W MPOCTPAHCTBEHHOTO  MBIIICHMS,
CTUMYJIAPYET NPOTEKAHNE MHTYUTHBHBIX IIPOLIECCOB, MOTUBUPYET K JaIbHEHUIIEMY
W3YUYEHUIO MIPEMETA.

[Ipeanourenue OTHAETCA HAIIAIHO-KOHCTPYKTUBHOMY METOAY OOYyYEeHUs, TO
€CTh TEOPETUYECKUE 3HAHMWS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTbH INPEIMETHO-
OPAKTUYECKON JEATENbHOCTH. Pa3BUTHE IPOCTPAHCTBEHHBIX IPEACTABICHUNA Y
YYAIMXCS B Kypce CTEPEOMETPUU MPOBOAUTCS 3a CUET PELICHUS 3a/1a4 Ha CO3/IaHUE
MIPOCTPAHCTBEHHBIX O0pa3oB W 3aJady Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU
obpazamu. Cozmanue oOpaza MPOBOAUTCA C ONOPOM Ha HATJAIHOCTh, a
ONepUpOBaHUE O0pPa30M — B YCJIOBUSAX OTBJICUYEHMSI OT HAIJSAHOCTH, MBICIEHHOIO
U3MEHEHMS €r0 UCXOJHOTO COAEPIKAHMSL.

OcHoBHBIE conxepxarenpHble JTUHUM Kypca «l'eomerpum» B 10-11 kmaccax:
«Mmuororpanaukmn», «IIpsmMple U IIIOCKOCTH B MPOCTPAHCTBE», «Tena BpalieHHs»,
«BeKTopbl U KOOpAMHATHI B MPOCTPAHCTBE». DOPMHUPOBAHUE JIOTHUYECKUX YMEHHU
pacnpeziensercs He TOJBKO MO COAEPKATEIbHBIM JIMHUSAM, HO U TI0 ToAaM 00y4eHus
Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus.

Conepxxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE TMPEIMETHBIM pe3yJibTaraM
OCBOEHHUS paboueil MporpaMmbl, pacnpeAci€éHHbBIM 1O ToJaM OOyuYeHHs,
CTPYKTYpUPOBAHO TaKUM 00pa3oM, YTOOBI OBJIa/IEHUE F€OMETPUUECKUMHU MOHSATUSIMU
M HaBBbIKAMU OCYIIECTBIISIIOCH MOCIEA0BATENbHO U MOCTYIATENIBHO, C COOMIOACHUEM
OPUHLKIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHMSI BKJIIOUAIMCHh B OOLIYIO CUCTEMY
r€OMETPUUYECKUX MPEICTABICHUN 00yUYaloIUXCs, pacluupsis U yrayonss e€, oopasys
MIPOYHbIE MHOKECTBEHHBIE CBS3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3ydenune reomerpun oTBOAMTCS 2 4aca B Hexemo B 10 kiacce u 1 vac B
Hezaento B 11 kiacce, Bcero 3a nBa roga ooyuyenus - 102 yqeOHbIX yaca.



COIAEPKAHUE YYEBHOTI' O KYPCA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbBIE IOHATUA CTEPEOMETPUH. TOUKa, MpsimMasi, MIOCKOCTb, TPOCTPAHCTBO.
[TonsiTue 06 aKCHOMATUYECKOM MOCTPOECHUU CTEPEOMETPUM: AKCUOMBI CTEPEOMETPHUU
Y CIIEJICTBUS U3 HUX.

B3anmHOEe pacnonokeHue ImpsAMBIX B IPOCTPAHCTBE: IEPECEKAOIIUECS,
napajuielibHble W CKpEIMBaomMecs mpsMble. [lapannenbHOCT NOPSIMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: IMapajulelibHbIE MpPSIMBIE B  MPOCTPAHCTBE;
MapajyieIbHOCTh TPEX MNPSAMBIX; MAPAUIETBHOCTh MPSAMOM U IUIOCKOCTU. YTJIBI C
COHAIPABJICHHBIMM  CTOPOHAMM; YrOJd MEXIy NpsIMBIMA B IPOCTPAHCTBE.
[TapaienbHOCTh THIOCKOCTEN: MapajuiesIbHbIE MIIOCKOCTH; CBOKMCTBA MAPAILICIBHBIX
wiockocter. [IpocTeitmme mpocTpaHcTBeHHbIE (GUTYPHI Ha IUIOCKOCTU: TETPajd/ip,
KyO, napajuieJienumne ; HOCTPOCHNUE CEUEHUH.

[leprieHAUKYISAPHOCTh OPSIMOM M TUIOCKOCTH: TEPHEHIUKYJISPHbIC MPSIMbIE B
MPOCTPAHCTBE, NPSIMbIE MapaJJICIbHbIC U MEPICHANKYISIPHBIE K TIJIOCKOCTH, MPU3HAK
NEPHEHIUKYJIIPHOCTH NPSIMOM U TJIOCKOCTH, TEOPEMA O MPSIMOM MEPIICHANKYISIPHON
IJIOCKOCTU. YTIbl B TMPOCTPAHCTBE: YIroJ MEXAYy TMPAMOA U IUIOCKOCTBIO;
NBYIPAHHBIM yTOJ, JUHEWHBIA Yroa JABYrpaHHOro yria. llepneHoukynsap u
HAKJIOHHBIE: PACCTOSHHE OT TOYKH A0 IUIOCKOCTH, PACCTOSIHUE OT MpsSMOM 10
MJIOCKOCTH, MPOEKLMs (PUTypbl HA IUIOCKOCTb. [leprneHIuKyasspHOCTh IMJIOCKOCTEM:
IPU3HAK  NEPHNEHIMKYISIPHOCTH  JIBYX  IUIocKocted. Teopema 0  Tpéx
NEePHEHIUKYIISIpaXx.

MHOrorpaHHUKHU

[ToHsiTHE MHOTOTPAHHUKA, OCHOBHBIC JIEMEHThl MHOTOTPAaHHUKA, BBITYKJIbIE U
HEBBIMYKJIbIE MHOTOTPAHHHMKHW;, pa3BEPTKa MHoOrorpanHuika. Ilpusma: n-yronpHas
npu3Ma; TPaHW U OCHOBAHMS TIPU3MBI; MpsSMas U HAKJIOHHAS MPU3MBbI; OOKOBasi U
MOJIHAsl TOBEPXHOCTh Npu3Mbl. [lapannenenunen, npsAMOYTOJIbHBIN NapauielIenune]
u ero cBoictBa. [lupamuna: N-yronpHas nmupaMmuia, TpaHd ¥ OCHOBAHUE MUPAMUJIBI;
OOKOBasi M TMOJIHAsI TIOBEPXHOCTh MUPAMUIbI; TTpaBUJIbHAS W yCeUYEHHAs MUpaMuja.
DOJeMEeHThl MNpU3Mbl U NHUpaMuabl. [IpaBUiIbHbIE MHOTOTPAHHHMKHU: IOHATHE
MPAaBWJIBHOTO MHOTOIpaHHUKA; MpaBWJIbHAs MpU3Ma M MpaBUIbHAs MHUPAMUJA;
MpaBUJIbHAS TPEYTOoJibHAS MUpaMUa U MPAaBWIbHBIN TeTpadap; kyO. [IpeacrasieHue
O TIPaBUJIbHBIX MHOTOTPAHHUKAX: OKTAdIP, JOACKadIp U ukocadap. CedeHus npu3Mbl
U TTUPaMU/IbI.

CumMeTpuss B NIPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOYKH, MPSIMOH,
IJIOCKOCTU. DJEMEHThl CUMMETPUU B MUpPaAMHUJIaX, Mapajleienuneax, mpaBuiibHbIX
MHOTOTpaHHUKAX.



Brruncnenue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, AuaroHanu, yrisl. [lnomanp
OOKOBOIl TMOBEPXHOCTH U TMOJHOW TOBEPXHOCTH TMPSMOM MPHU3MBI, IUIOIIATbH
OCHOBaHHUM, TeopeMa 0 OOKOBOM MOBEPXHOCTU MPAMOU mpu3Msbl. [1nomans 60KOBOM
NOBEPXHOCTH U IIOBEPXHOCTH NPABWIBHOW NHMPAMMIBI, TEOpeMa O IUIOLIAIN
yceuénnoit nupamuabl. [lonstue 06 06bpéme. OObEM MUPAMUIBI, TPU3MBI.

[TonoOubsie Tenma B mpocTpaHcTBE. (COOTHONICHUST MEXAY IUIOMIaAsIMU
MOBEPXHOCTEN, 00BEMAMU MTOJOOHBIX TEN.

11 KIIACC

TeJsia BpaleHus

Hunuuapuyeckas TOBEPXHOCTh, 00pa3yroliue HUIMHIPUYECKOW MOBEPXHOCTH,
OCh LHMJIMHAPUYECKOW MOBEPXHOCTH. LIMIMHAp: OCHOBaHUS U OOKOBasi MOBEPXHOCTb,
oOpasyronias U 0Ch; IIONaahr OOKOBOM U MOJHOW MOBEPXHOCTH.

Konuueckass mOBEpXHOCTh, OOpa3yloIlMe KOHUYECKOW IMOBEPXHOCTH, OCh U
BEpILIMHA KOHUYECKOM noBepxHocTu. KoHyc: ocHOBaHue M BeplinHa, oOpa3yromias u
OCh; TUIOIIAb OOKOBOM M MOJHON MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 0Opa3yrolme u
BBICOTA; OCHOBAaHUA U OOKOBAsi MOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AUAMETp; IUIOLIAAb HMOBEPXHOCTU C(ephl.
B3aumHoe pacnosnoxeHue cgepbl U IVIOCKOCTH; KacaTesbHas INIOCKOCTb K cdepe;
IJI01A1b ChEephl.

N300pakeHue Tes BpalleHUs Ha TIOCKOCTU. Pa3BEpTKa IIMIIMH]Ipa U KOHYCA.

KomMOunHanuu ten BpallleHus ¥ MHOTOIPaHHUKOB. MHOTOIpaHHUK, OMHCAHHBINA
okoJi0 chepsl; chepa, BiMcaHHAs B MHOTOTPaHHUK, UJTH TEJIO BPAIICHHUS.

[Tonsatue 06 00bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tei. Teopema 00 00BEME
MPSMOYTOJIBHOTO Napajijiesienunena u cneAcTBus u3 He€. O0bEM HMIMHIpPA, KOHYCA.
OO6BEM mapa u mwiomaab cepsol.

[logoOHbie Tena B mpocTtpaHcTBEe. COOTHOIIEHUS MEXKIY IJIOIIAIIMU
MOBEPXHOCTEHN, 00bEMaMU TTOJIOOHBIX TEJI.

Ceuenus mumHApa (MapajuieIbHO U MEPHEHIUKYISIPHO OCH), CEUYEHUsI KOHyca
(mapanienbHOE OCHOBAHUIO U MIPOXO/SIEe Yepe3 BEPILUHY ), CEUCHHUS 1apa.

BekTOopbl M KOOPAMHATHI B POCTPAHCTBE

BekTop Ha MmiI0ocKocTH M B mpocTpaHCTBE. CIIOXKEHUE U BBIUUTAHHE BEKTOPOB.
YMHOkKEHHE BEKTOpa Ha 4ucio. Pasnoxenue BekTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaM. [IpaBuiio napaymenenunena. Pemenue 3amay, CBsI3aHHBIX C IPUMEHEHUEM
IIpaBWi1 JEUCTBUM ¢ Bekropamu. IIpsMoyrosibHas cucrema KOOpAUHAT B
npoctpancTBe. Koopauuartel Bektopa. [Ipocreiimme 3amaun B KOOpAWHATaX. YTOJ
MeXay BekTopamu. CKalasipHOE NPOU3BEACHHE BEKTOPOB. BIUMCIIEHHE YIII0B MEXIY
OpPSAMBIMU M IUIOCKOCTSAMHU. KOOpIMHATHO-BEKTOPHBIA METOA MpU PEIICHHUH
reOMETPUYECKUX 3a]1aY.



IINTAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE  pe3yJbTaThl OCBOEHUS IPOrpamMMbl  y4eOHOTrO MpeaMeTa
«MareMaTHKa» XapakTepU3yIOTCS:

I'pa:xxnanckoe Bocnuranue:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TIO3UITUN O00YUYarOIIEToCs KaKk aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUICKOTO OOIECTBA, MPEACTABICHUEM O MATEMATUYECKUX
OCHOBaX  (YHKUIMOHUPOBAHMS  PA3NUYHBIX CTPYKTYp, SIBICHHWI, MpOLEIyp
IPaXKJAHCKOTO 00111ecTBa (BHIOOPHI, OMPOCH! U Tp.), YMEHUEM B3aMMOJIEHCTBOBAThH C
COIMAJIbHBIMU UHCTUTYTAMH B COOTBETCTBUU C UX (PYHKIMSAMU U Ha3HAYCHUEM.

ITaTpuoTn4yeckoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO POCCUUCKON TPaKIAHCKONW HUJICHTUYHOCTH, YBAXKEHUS K
IIPOLUIOMY M HACTOSIIEMY POCCUWCKOW MAaTEMaTHMKH, IEHHOCTHBIM OTHOLICHUEM K
JOCTHKEHUSAM POCCUMCKUX MAaTE€MaTUKOB U POCCUMCKOM MaTeMaTUYECKOM LIKOJIBI, K
HCTIOJB30BAHUIO ATUX JOCTH)KEHUHW B JPYTMX HayKaxX, TEXHOJOTHsX, cdepax
3KOHOMUKHM.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHHUEM JYXOBHBIX IEHHOCTEH POCCUICKOTO Hapo/ia; chOpMUPOBAHHOCTHIO
HPABCTBEHHOI'0 CO3HAHUS, JTHUYECKOTO ITOBEACHUS, CBIA3aHHOTO C MNPAKTUYECKUM
MIPUMEHECHUEM JOCTHKEHUI HAYKU U JEATEIBbHOCTHIO YUEHOTO; OCO3HAHUEM JTUYHOTO
BKJIaJIa B TOCTPOEHUE YCTOMYUBOTO OYIyILIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUWEM K MHpPY, BKJIIOUYAsl 3CTETUKY MaTeMaTUYE€CKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3aj1a4, PEIICHHM, pacCyKIECHUI; BOCTPUUMUYNBOCTHIO K
MAaTEMATUYECKUM ACTIEKTAM Pa3JIUYHBIX BUJIOB UCKYCCTBA.

dusnyecKoe BOCIUTAHNE:

c(OPMHUPOBAHHOCTHIO yMEHUS TPUMEHSATh MaTeMaTHYEeCKHWE 3HAHUA B
MHTEpecax 30pOBOTrO U 0e30MacHoro o0pasa »KU3HHU, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 3JIOPOBBIO (370pOBOE THUTAaHHUE, COAIAHCUPOBAHHBIM PEXKUM 3aHATHH WU
OT/bIXa, peryisipHas (u3nyeckass akTUBHOCTD); (DU3UUYECKOTO COBEPIIICHCTBOBAHMS,
IIPU 3aHATUAX CIIOPTUBHO-03J0POBUTEIBHON 1€ TEIBHOCTBIO.

TpynoBoe Bociuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAaHUEM IIEHHOCTH TPYAOTIOOUS; MHTEPECOM K
pazMuHbIM cepam mpodecCroHaTbHON JAEATebHOCTU, CBI3aHHBIM C MAaTEMAaTUKOMN
U e€ MPUJIOKCHUSIMH, YMEHUEM COBEpIIaTh OCO3HAHHBIN BbIOOP OyayIei npodeccun
U pPeaIn30BBIBaTh COOCTBEHHBIE )KM3HEHHBIE TUIAHBI; TOTOBHOCTHIO U CITOCOOHOCTHIO
K MaTeMaTU4eCKOMYy OOpa30BaHUI0O W CaMOOOpa30BaHHWIO HA MPOTSHKEHUHM BCEU
KU3HHU, TOTOBHOCTHIO K AKTMBHOMY Yy4YaCTHUIO B PEIICHUM MNPAKTUYECKUX 3a7ad
MaTeMaTU4YECKOW HAMPABICHHOCTH.



IKOJI0ruYeCcKoe BOCIMTAHHE:

c(OPMHUPOBAHHOCTHIO DKOJIOTHYECKON KYJIbTYypbl, TMOHUMAHUEM BIUSHUS
COIIMAIbHO-PKOHOMHYECKUX TIPOIIECCOB HAa COCTOSHUE MPUPOJHON M COIMATbHOU
Cpelibl, 0CO3HAHUEM TIII00aJTBLHOTO XapaKTepa SIKOJOTUYECKUX MPOOJIeM; OpUEeHTalIUEH
Ha TPUMEHEHHWE MAaTeMAaTHYeCKHX 3HAaHWUN IS pemieHus 3aaad B 0o01acTw
OKpYy’Kalollled cpepl, IMUIAHUPOBAHUSI TMOCTYINKOB M OLIEHKHM HMX BO3MOXHBIX
MOCJICICTBUN I OKPY>KAIOIIEN CPEIbI.

LleHHOCTH HAYYHOT0 IO3HAHMS:

c(OpPMHUPOBAHHOCTHIO MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKHU U OOIIECTBEHHOM MPAKTUKU, TOHUMAaHUEM MaTeMaTUYECKON
HayKd Kak c(epbl YeJTOBEUYECKON NEITEIbHOCTH, 3TAOB €€ Pa3BUTH M 3HAYMMOCTH
JUTSL Pa3BUTHS [IMBWIM3AINK; OBJIAJCHUEM SI3bIKOM MAaTEMaTUKH U MAaTeMaTHYECKOM
KyJIbTYPOI KaK CpPeJICTBOM MO3HAHUS MUPA; TOTOBHOCTHIO OCYIIIECTBIIATH MPOEKTHYIO
U UCCJIEIOBATEIBCKYIO IEATEITbHOCTh MHAUBUAYAJIBHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yiabTaThl OCBOSHHUS IPOTPAMMBI y4eOHOTO TIpeaMeTa
«MaremaTuka» XapaKTePU3yIOTCS OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
OelicmseusiMuU, YHUBEPCANbHbIMU PecYIAMUBHBIMU OCUCTNEUIMU.

1) YVHueepcanvnvie  no3nasamenvHvle  Oelicmeus, obecneyusarom
Gdopmuposanue 0A308bIX KOSHUMUBHBIX HNpOYeccos obydarowuxcsi (oceoenue
Memooo8  NO3HAHUA  OKpyXcarmwezo  Mupa,  NpUMEHeHue  JI02UYEeCKUX,
ucciedosamenbCcKux onepayuil, ymenull pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue aeiicTBMs:

e BBIABISITH M XapaKTEPU30BaTh CYIICCTBEHHBIE NMPHU3HAKH MaTeMaTHYECKUX
00OBEKTOB, TOHATHHA, OTHOIICHWH MEXAYy TMOHATHIAMH; (DOpMyIHpOBaThH
ompeneeHus]  TMOHSATHUW;  YCTAHABIMBAaTh  CYIIECTBEHHBIM  IMPHU3HAK
KJaccu(UKauy, OCHOBaHUS i OOOOIIEHUS W CPAaBHEHMsS, KPUTEPUHU
IIPOBOJIUMOTO aHAJIN3a;

e BOCIPUHUMATH, (OopMyIHpOBaTH W  TPEOOPa3OBBIBATH  CYXKICHUS:
YTBEPAWTEIIbHBIE W OTpPUIIATEIbHBIC, CJANHUYHBIC, YaCTHBIE U OOIIHE;
YCJIOBHBIE;

e BBIBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHS
B (aKkTax, NaHHBIX, HAOMIOMCHUSIX M YTBEPKICHUSX; NPEaaraTb KpUTCPUU
JUIS BBISIBJICHUS 3aKOHOMEPHOCTENW U IPOTUBOPEUN;

e Jle7IaTh BBIBOJABI C WCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKITIOUCHUH, YMO3AKITIOUSHHH 110 aHAJIOTHH;

e TPOBOJHUTH CAMOCTOSTEIHHO JIOKA3aTEeIbCTBA MATEMATHUYECCKUX YTBEPKICHHM
(mpsiMble U OT TPOTUBHOTO), BBICTPAMBATh APTYMEHTAIUIO, MNPUBOIAUTH



MpUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE CYXKIEHUS U
BBIBOJIBL

BBIOMpaTh CIOCOO pelieHus ydeOHOW 3ajauyM (CpaBHUBATh HECKOJBKO
BApHAHTOB pEIICHUs, BBIOMpATh HauWOoJee TOMXOMAIMNA C YYETOM
CaMOCTOSTEIILHO BBIICTICHHBIX KPUTECPHUEB).

ba3oBble nuccieaoBarebLCKHe AeiiCTBUS:

WCIIOJIB30BaTh BOIMPOCHI KaK HCCIEIO0BATEIbCKUNM HWHCTPYMEHT IMO3HAHUS,
dbopMyIMpoBaTh BOMPOCHL, (PUKCHUPYIOIIME MPOTUBOpeune, Mpodiemy,
yCTaHaBJIMBaTh  HMCKOMOE€ M  JaHHOe, (QopMuUpoBaTh  THIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIUI0, MHEHUE;

MPOBOAUTH CAMOCTOSITEJILHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIICI0BAHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTEW MaTeMaTH4YeCKOTO OOBEeKTa, SBJICHUS,
Ipoliecca, BBIABICHUIO 3aBUCUMOCTEM MEXIy OOBEKTaMH, SBJICHUSMU,
IIPOLIECCAMY;

CaMOCTOSATENIbHO (OPMYJIMPOBATH OOOOIIEHUS M BBIBOJABI MO pe3yJibTaTam
MPOBEAEHHOIO0 HAOIIOJAEHUS, HUCCIENOBAHMS, OLEHUBATH JIOCTOBEPHOCTH
MOJIyYEHHBIX PE3YyJIbTAaTOB, BEIBOJIOB U 0000IICHMIA;

IPOTHO3UPOBATh BO3MOYKHOE PA3BUTHE MPOLECCA, a TAKKE BbIIBUIAThH
MPEOJIOKEHUSI O €TO Pa3BUTHH B HOBBIX YCIIOBUSIX.

Pab6ora ¢ unpopmaumeii:

2)

BBISBIIATH ACHUITUTH WHOOPMAIUH, JTAaHHBIX, HECOOXOIUMBIX /I OTBETa Ha
BOIIPOC U JJIA PEIICHUS 3a]1a4H;
BbIOMpATh MH(GOPMAIINIO U3 KCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAJTU3UPOBATH,
CHUCTEMATHU3UPOBATh U HHTEPIPETUPOBATH HH(OOPMAITUIO PA3TUIHBIX BUIOB U
dbopm npeacTaBICHUS;
CTPYKTYPUPOBAaTh MH(POPMAIIUIO, MPEACTABIATh €€ B paslIWyHbIX (opmax,
WUTIOCTPUPOBATH TpadUuecKy;
OIICHUBATh HaAEKHOCTD uHdopmarun o CaMOCTOATENLHO
c(hOpPMYITUPOBAHHBIM KPUTCPHUSIM.

Vuueepcanonvie = KoMMyHuKamueHnwvle  Oelicmeus,  0becneuusaom

CPHOPMUPOBAHHOCMb COYUATbHBIX HABLIKOB 0OVHUAOWUXCAL.
Oommenue:

BOCIIPUHUMAThL U (POPMYJIUPOBATH CY)KJICHHUS B COOTBETCTBUU C YCIOBHIMH U
HEJISIMHA OOIICHUS; SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHUS B
YCTHBIX W THCBMEHHBIX TEKCTaX, JaBaTh IOSCHCHHS IO XOIy PEIICHHUS
3aJ1a4, KOMMEHTHPOBATH TIOJYyUYEHHBINA Pe3yJIbTaT;

B XO0Ji¢ OOCYXKICHHSI 33J1aBaTh BOIIPOCHI MO CYIIECTBY OOCYKIaeMOW TEMBI,
npoOJIeMbl, peIIaeMOi 3a/1a4yM, BBHICKA3bIBAaTh HJICH, HAllCJICHHBIC Ha TOWCK
PEIICHHUS; CONOCTABIIATh CBOM CYXJICHHUS C CY)KICHUSIMU JAPYTUX YYACTHUKOB
JaUajiora, OOHAPYKWBATh Pa3JIMIMEe W CXOJCTBO IO3UIMH; B KOPPEKTHOM
dbopme GopMyHMpoBaTH Pa3HOTIIACHS, CBOU BO3PAKCHHUS;



e TMPEACTABIATH PE3YJbTATHl PELICHUS 3a7a4l, SKCIEPUMEHTA, UCCIIEI0BAHMS,
MPOEKTa; CAaMOCTOSITENIbHO BHIOMPATh (OpMaT BBHICTYIICHUS ¢ YU4ETOM 3a7ad
IPE3EHTALNN U OCOOEHHOCTEN ayIMTOPUU.

CorpyaHuvecTBo:

e IIOHMMAaTh U HCIIOJH30BATh NPEHMYIIECTBA KOMAaHIHOW M MHAWBHUAYaJIbHOU
paboThl TIpH pelIeHUH Yy4eOHBIX 3ajay; MPUHUMATh LEIbh COBMECTHOM
ACSTeNbHOCTH,  TUIAHUPOBAaTh  OPraHMU3AIMI0  COBMECTHOW  paboThI,
pacnpenenarb BHUIbl padOT, JOrOBapUBaThCs, OOCYXAAaTh IMpoLEcC U
pe3ysbTatr paboThl; 0000IIaTh MHEHUSI HECKOJIBKUX JIFOACH;

e y4YacTBOBAaTh B IPyMHNOBHIX (opMax paboTsl (0OCyXkaeHHs, OOMEH MHEHUH,
«MO3TOBBIE INTYPMBI» U WHBIE); BBIMOJHATH CBOIO YacTh pabOTHl U
KOOPJIMHUPOBATh CBOM JIEHMCTBUS C APYTMMHU YWICHAMH KOMAHJIbl; OLICHUBATh
KayecTBO CBOEr0 BKJIaga B OOUMH MHPOAYKT MO  KPUTEPHSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKaAMH B3aUMOJICHCTBUS.

3) Vuusepcanvuvie pezynamuensvie oeiicmeus, obecneuugarom Qopmuposarue

CMbICNIOBbIX YCMAHOBOK U ICUSHEHHBIX HABLIKO8 TUYHOCTIU.

Camoopranuzamnus:

e COCTaBJIATH IUIaH, AJITOPUTM PEIICHUS 3a1a4d, BHIOUPATH CIIOCOO PEIICHMUS C
Y4ETOM UMEIOIIMXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBAaTh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUI C Y4ETOM HOBOM
uH(pOopMaIuu.

CaMOKOHTPOJIBb:

e BIAJETh HaBbIKAMHM  II03HABAaTEIbHON  pediieKCMM KaKk  OCO3HAHMUS
COBEPIIAEMBIX JEHCTBUA W MBICIUTENBHBIX MPOLECCOB, MX PE3YJIbTATOB;
BJAJIeTh CIIOCOOaMM CaMOIPOBEPKH, CAMOKOHTPOJIS MpoLecca U pe3yiibTaTa
pelieHns: MaTeMaTUYeCKOM 3aauu;

e MPEABUIETH TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IIPH PELICHUM 3a7auH,
BHOCHUTb KOPPEKTHBBI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
JaHHbBIX, HAaWJEHHBIX OIIUOOK, BHISIBICHHBIX TPYIHOCTEH;

e OIICHMBAThb COOTBETCTBHE pe3yibTaTa LEIM U YCIOBUSIM, OOBICHSITDH
OPUYMHBI JOCTHKEHUS WU HEAOCTHXKEHHUS pe3yJbTaTOB JIESTEIIbHOCTH,
HaXOJUTh OIIUOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATHI

10 KITACC

OnepupoBaTh NOHATUSAMHA: TOUYKA, PAMasi, IIIOCKOCTb.
IIprMeHATh aKCMOMBI CTEPEOMETPUU W CIEACTBHS W3 HUX IIPU PELICHUU
r€OMETPUYECKHX 3a/1a4.



OnepupoBaTh NOHIATUAMU: NAPAJUIETFHOCTD U MEPHIEHAUKYIISIPHOCTD MPSIMBIX U
IIJIOCKOCTEH.

KnaccupunupoBaTe B3aUMHOE pACHOJIOKEHUE MPSMBIX U IUIOCKOCTEH B
IPOCTPAHCTRBE.

OnepupoBaTh MOHITUSIMH: JBYTPAHHBIN YTroJj, TPaHU JIBYTPaHHOTO yTia, pedpo
JABYTPAaHHOTO yTIJla; JMHEWHBIH yroi JBYIpaHHOTO YIJia; TpaaycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTb MOHATUSAMH: MHOTOIPAHHUK, BBINYKJIBIM W  HEBBITYKJIbIA
MHOTOTPaHHHUK, 3JIEMEHTHl MHOIOTPAHHUKA, TPABUJIbHBII MHOTOI'PaHHUK.

Pacrio3naBaTh OCHOBHBIE BHJbl MHOTOTPAaHHUKOB (MHUpaMuaa; MpHU3Ma,
MPSAMOYTOJIBHBIN NapaJljiesienunesn, Kyo).

KnaccuguinmpoBaTe MHOTOTpaHHUKH, BBIOMpPasi OCHOBAHUS JUIsl KiIacCU(UKALIUU
(BBINYKJIbIE ¥ HEBBIMYKJIbIE MHOTOIPAaHHUKH; [TPAaBUIbHBIE MHOIOTPAHHUKH; MIPSIMBbIE
Y HAKJIOHHBIE IPU3MBbI, TIapajlIeICIHUIIE IbI).

OmnepupoBath MOHATHIMH: CEKYIIas INIOCKOCTh, CEY€HNE MHOTOTPAHHHUKOB.

OOBACHATH TPUHIUIIBI IOCTPOEHUS CEYEHUH, UCTIOJIB3YSI METOJ] CJIEIOB.

CtpouTh ce4eHHs MHOTOIPAaHHUKOB METOJIOM CJIE/IOB, BBINOIHSTH (BHIHOCHBIE)
IUIOCKHE YEPTEKU U3 PUCYHKOB IPOCTBIX OOBEMHBIX (QUIyp: BUJA CBEpPXY, COOKY,
CHU3Y.

Pemartp 3amaun Ha HaXOXXJIEHUE TEOMETPHUUECKHMX BEIWYMH MO 0OpasliaM Win
aIroOpuTMaM, TPUMEHSS W3BECTHBIC AaHAJUTHUYECKUE METOJAbl TPH PpEHICHUU
CTaHJIApPTHBIX MaTEMaTHYECKHUX 3a/7ay Ha BBIYHUCICHHE PACCTOSHUN MEXAY ABYMs
TOYKAMHM, OT TOUYKH JI0 MPSMOM, OT TOUKHU JI0 TJIOCKOCTH, MEXKAY CKpPEIIMBAIOIIUMHUCS
PSIMBIMHU.

Pemartp 3amaun Ha HaXOXXJIEHHUE TEOMETPHUUECKHX BEIWYMH MO 0OpasliaM Win
aIropuT™MaM, TPUMEHSS M3BECTHBIE aHAJIUTUYECKUE METOJbl TMpH PpELIeHUU
CTaHIApPTHBIX  MaTeMaTHYEeCKMX  3aJad Ha  BBIUMCJICHHE  YIJOB  MEXAY
CKPEIMBAIOIIMMUCA  OPSIMBIMH, MEXIY MpsIMOH U  IUIOCKOCTBIO,  MEXAY
TJIOCKOCTSIMU, IBYTPaHHBIX YTIIOB.

Boruncnsate 00bEMBI M TUIOMIAM TIOBEPXHOCTEH MHOTOTPAHHHUKOB (IIpHU3Ma,
NUpaMuia) ¢ MPUMEHEHHEM (HOPMYIT; BHIYUCISATH COOTHOLICHHSI MEXY IO IMU
MMOBEPXHOCTEH, 00BEMaMU MTOT00OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh TOHATHSIMH: CHMMETPHS B TMPOCTPAHCTBE; IIEHTP, OCh H
TUIOCKOCTh CHMMETPHH; LIEHTP, OCh U TIIOCKOCTh CHMMETPUH (PUTYPHI.

W3Bnekath, mpeoOpa3oBbIBaTh M WHTEPIPETHPOBATH HH(GOPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKHX (PUrypax, MPEACTABICHHYI0 Ha dYepTexax Hu
PHUCYHKaX.

[TpumeHsITh TeoMeTpruIecKre (aKThl ISl PEHICHUs] CTEPEOMETPUYECKHX 3aj1ad,
MPEINOAraloIIuX HECKOJIBKO IIaroB PEIIeHUs], €CJIM YCIOBUS TPUMEHEHUS 3a/1aHbI B
ABHOH (opMme.



[IpuMmensaTs  mpocTeWliMe  MPOTPpaMMHBIE  CPEICTBA W DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHN CTEPEOMETPUUECKUX 331a4.

[IpuBOAUTH IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE U KU3HH,
pacro3HaBaTh MPOSIBICHUE 3aKOHOB FEOMETPUHU B HCKYCCTBE.

[IprMeHATh MOTYyYEHHBIE 3HAHWS HA IIPAKTHKE: AHAIM3UPOBATH pPEAIBHBIC
CUTyalluH W NPUMEHATb W3YYCHHBIC IOHATUS B IIPOLIECCE IIOWCKA PELICHUs
MaTeMaTH4eCKH cHOpPMyYITHPOBAHHON MTPOOIIEMBI, MOACIUPOBATH PEATbHBIC CUTYALIUN
Ha SA3BIKE T'€OMETPUH, HCCIEAOBATH IIOCTPOEHHBIE MOJEIM C HCIOJIb30BAHUEM
reOMETPUUYECKUX MOHATHA M TEOpeM, ammapara aiareOpbl; pelaTh MpPaKTHYECKHE
3a/1a4M, CBSI3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KITACC

OnepupoBaTh MOHATHUSAMHU: IIWIMHAPUYECKAs MOBEPXHOCTb, 0Opa3yromme
WINHAPUYECKON MOBEPXHOCTHU; LMIUHAP; KOHUYECKAasi MOBEPXHOCTh, 00pa3yoIine
KOHMYECKON TOBEPXHOCTH, KOHYC; cpepruyecKasi HOBEPXHOCTb.

Pacnio3naBath Tena BpameHus (UWIMHIP, KOHYC, cdepa U map).

OOBACHATH CIOCOOBI MOTYYEHUS TE BPAILICHHUS.

KrnaccudunupoBaTs B3aMMHOE pacnoiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSMH: IIAPOBOM CETMEHT, OCHOBAHHWE CETMEHTA, BBICOTA
CErMEHTa; IIApOBOIl CJIOH, OCHOBAaHUE WIAPOBOTO CJIOS, BBICOTA LIAPOBOrO CIIOS;
IaPOBOM CEKTOP.

Beruncnate  00bEMBI M TUIOIIAAM  TOBEPXHOCTEM  Tell  BpalleHus,
reOMETPUUYECKUX TeJl C IPUMEHEHUEM (HOopMy.I.

OnepupoBaTh MOHATUSIMU: MHOTOTPAHHHK, BIUCAHHBIM B chepy U OMUCAHHBIN
oKoJ10 cpepsl; cepa, BMcaHHAsT B MHOTOTPAHHUK WJTU TEJIO0 BPAILICHUS.

BbrancnaTe COOTHOIICHHUS MEXIYy IUIOMIAAsIMH TOBEPXHOCTEH W 00BEMamMH
MOJOOHEBIX TEJl.

N300paxaTh u3zydaemble (UIYyppl OT pPyKH M C MPUMEHEHHEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BrImonHATE (BBIHOCHBIC) TNIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 0OBEMHBIX
¢duryp: BuI cBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJ BPAIICHUS.

W3Brekatb, HMHTEPOPETUPOBATH M  NPeoOpa3oBbIBaTh HHGOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHX (PUrypax, MpEeACTAaBICHHYIO Ha dYepTexax u
PHUCYHKaX.

OmnepupoBath MOHATHEM BEKTOP B MPOCTPAHCTBE.

BeImONMHAT,  OEHCTBUS  CIOKEHHST BEKTOPOB, BBIUMTAHUS BEKTOPOB W
YMHOKEHUS BEKTOpa Ha YMCII0, OOBICHITH, KAKUMHU CBOWCTBAMU OHM 00JIaIAI0T.

[IpuMeHATH MpaBUIIO MapajuieNenuesa.

OnepupoBaTh MOHATUSMU: JIEKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOD,
MOJYJb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMWHATHI BEKTOpa, YIOJd MEXAy



BEKTOPaMH, CKaJSIPHOE NMPOU3BEICHHUE BEKTOPOB, KOJUIMHEAPHBIE W KOMIUIAHAPHBIE
BEKTODBI.

Haxonuts cymMMy BEKTOPOB M IIPOU3BEICHUE BEKTOPA HA YUCIO, YTOJI MEXIY
BEKTOpaMH, CKAJLIPHOE IIPOM3BEICHHUE, PpACKIAAbIBaTh BEKTOP IO  JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3aiaBaTh MIOCKOCTh YPAaBHEHUEM B EKaPTOBOW CHCTEME KOOPIHUHAT.

[IpumeHsTh reoMeTpruuecKkre (akThl sl PeHICHUs] CTEPEOMETPUUECKHX 3a]1ad,
[IPEAIOIAraoIuX HECKOJIBKO [IAroB PEIICHNUs, €CIIU yCIOBUS IPUMEHEHUS 3a/1aHbI B
SIBHOH (hopme.

Pemars mnpocreiimme reoMeTpuyecKue 3aJadyd Ha IPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/IA.

Pemwlarp 3amaym  Ha  J10Ka3aTesIbCTBO MAaTEMAaTUYECKUX OTHOLUICHUW U
HaX0K/IEHUE T€OMETPUUYECKUX BEIUYMH MO oOpaslaM WIH alropuTMaM, MpUMEHSs
U3BECTHBIC METO/BI IPU PELICHUH CTAHAAPTHBIX MaTEMATUYECKUX 3a/1a4.

[IpruMeHsATP  mpoCTEWIIME  MPOTPAMMHBIE  CPEACTBA M DIJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 33/1a4.

IIpuBOIUTH IPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJIE U JKU3HU,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUM B UCKYCCTBE.

[IprMeHATh MOJMYy4YEHHBIE 3HAHWS HaA IIPAKTHKE: AHAJIU3HPOBATH PEABHBIC
CUTyalllH W TPUMEHATb W3YYCHHBIC TOHATUS B IIPOLIECCE IIOWCKA PEHICHUs
MaTeMaTU4YeCKl CPOPMYIHPOBAHHON POOIEMBbI, MOACIUPOBATH PEAJIbHBIE CUTYALIMH
Ha S3bIKE T'€OMETPHUM, HCCIEN0BAaTh IIOCTPOCHHBIE MOJECIH C HCIOJb30BAHUEM
reOMETPUUYECKUX MOHIATHH M TeopeM, ammapaTa aireOpbl; pelaTh MPaKTHYECKHe
3a/1a4M, CBSI3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.



I'eomeTpus
TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Kontpoaensie — Ipaxriieckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
1 BBenenue B ctepeoMeTputo 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSAMBIX U MIIOCKOCTEH
3 HepHeHZII/IIiyJIﬂpHOCTL TPSIMBIX U 12
IJI0CKOCTEN
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1
) MHororpanHuku 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEHME: CEUeHMs, pACCTOSTHUS U YTIIbI 4 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




I'eomeTpus
TEMATHUYECKOE IINTAHUPOBAHUE

11 KUIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHnoBanme
Ne (mdpoBbie)
pa3ieioB U TeEM Konrpoasnsie IlIpakrnyeckue
n/n Bcero o0pa3oBaTe/bHbIE
nporpamMmMsI padoThI padoThI
pecypchl
Tema Bpamenus 12
OOBEMBI TEN 5 1
Bekrtops! n
KOOpJMHAThI B 10 1
IIPOCTPAHCTBE
IToBTOpEHME,
000011IeHHE, 7 1
cucTeMaTu3anus
3HaHUHI
OBLIEE
KOJIMYECTBO HACOB 34 3 0

I10 ITPOIT'PAMME




