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HHOACHUTEJBHAA 3AIINCKA

PaGouas mporpamma y4e6HOro Kypca «I'eomerpus» 6a30BOro ypoBHsI U O0y4YarOLIUXCs
10 —11 xmaccoB pa3paborana Ha ocHoBe DeaepantbHOro rocyIapCTBEHHOro 00pa3oBaTEIbHOTO
CTaHJapTa cpenHero oomero odpa3oBaHus, C YUYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHIA,
NPEABSIBISIEMBIX K MaTeMaTUUYECKOMY OOpa30BaHUIO, U TPAIUIUN POCCHICKOTO 00pa30BaHUSL.
Peanuzanmss  nporpaMMbl  o0eclieYMBaeT — OBJIQJICHHE  KIIIOYCBBIMH  KOMIICTCHIHSMH,
COCTaBIISIIOIMMH OCHOBY ISl CAMOPA3BHTHsS W HENPEPHIBHOTO 00pa30BaHUs, IIEIOCTHOCTh
06HI€KYJIBTypHOFO, JIMYHOCTHOTI'O M ITO3HABATCIbHOI'O PA3BUTHA JIMYHOCTHU O6yT-IaIOHII/IXC$I.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca IeOMETpUM Ha YpOBHE CpEAHEro oouero oOpa3oBaHUS
00yCJIOBJIeHa MPAKTUYECKON 3HAYMMOCTBIO METANpeIMETHBIX M MPEIMETHBIX pe3yJabTaToOB
00y4YeHHsI TEOMETPHH B HANpPABJICHUU JIMYHOCTHOTO PAa3BUTHS OOydaromuxcs, (OpMHUPOBAHUS
(GYHKLIMOHAJIBHON MaTeMaTH4ecKOM TI'PaMOTHOCTH, H3YYCHMsI IPYTUX Y4eOHbBIX IMCLUIUIMH.
Pa3zButne y oOydaroumiuxcsi MpaBUIBHBIX IPEICTABICHUM O CYIIHOCTH U HPOUCXOXKACHUU
TreOMETPUYECKUX a0CTpaKIMii, COOTHOIIECHUH PEAbHOTO U WICATBHOTO, XapaKTepe OTPaKEHHUS
MaTE€MaTU4YeCKOW HAayKOM SIBJICHUH W IPOLECCOB PEATBHOIO MHUpPA, MECTE T€OMETPUHU B CUCTEME
HayK M pOJM MaTeMaTH4YEeCKOT0 MOJEIUPOBaHMs B HAyYHOM IIO3HAHUUM U B IPaAKTHKE
crocoOCTBYeT (OPMHPOBAHMIO HAyYHOIO MHUPOBO33PEHUS YUaIlMXCs, a TakXke KadecTB
MBIIICHHS], HEOOXOAUMBIX JUTS afalTallii B COBPEMEHHOM OOIIeCTBE.

['eomerpus siBisieTcss OAHMM W3 0a30BBIX TPEIMETOB Ha YpPOBHE CPEIHETO OOIIEero
o0pa3oBaHus, TaKk Kak oOecleyrBaeT BO3MOXKHOCTb M3YYEHHUS KaK IUCLUIUIMH €CTECTBEHHO-
Hay4YHOH HampaBJIe€HHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MpbllUIeHUE, (GopMHUpyeMOe MpU H3yYEHUH OOYYaroIIMMHUCS HOHSITHUHHBIX
OCHOB TEOMETPUU M TIOCTPOCHUM IIETIOYKH JIOTUYECKUX YTBEPKIECHUH B XOJlE peIICHUsS
TreOMETPUYECKUX 3a/ad, YMEHHE BBIIBUTaTh W ONPOBEPraTh TI'MIIOTE3bl HENOCPEACTBEHHO
UCTOJIB3YIOTCSl TIPU PpEIIeHUH 33j7ad eCTECTBEHHO-HAyYHOTrO LHMKJIAa, B YAaCTHOCTH U3 Kypca
bu3uku.

YMeHHe OpHUEeHTHPOBATHCS B MPOCTPAHCTBE WIrPaeT CYIIECTBEHHYIO pOJb BO BCEX
o0nacTsaX JesaTelnbHOCTH 4denoBeka. OpHEeHTalus 4yesloBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HE00X0/IMMOE YCIIOBHE €ro COIMaIbHOrO OBbITHS, (hopMa OTpaXKeHHs OKpYXKAlOIEro Mupa,
YCIIOBHE  YCHEITHOTO TIO3HAHWUS W aKTHBHOTO  TPEoOpa3oBaHHs  JACWCTBUTEIHHOCTH.
OmnepupoBaH#e MPOCTPAHCTBEHHBIMU 00pa3aMu 00bETUHIET pa3Hble BUIBI YI€OHOH U TPYIOBOM
NEeSITebHOCTH, SBJSIETCA OJHUM M3 MPO(ECCHOHANBHO Ba)KHBIX KAdyecTB, IO3TOMY akKTyajbHa
3agada (OpMHUPOBAHUS y OOYUAIOMIMXCSl MPOCTPAHCTBEHHOTO MBINUICHUS! KaK Pa3HOBUIAHOCTU
00pa3HOro MBIIUIEHUS] — CYHIECTBEHHOIO KOMIIOHEHTa B IOJArOTOBKE K IPAKTUYECKOH
JESITEIbHOCTH 110 MHOTUM HAIIPaBICHUSM.

Llenb ocBOEHMSI TpOrpaMMBbl yueOHOTo Kypca «I eomeTpusi» Ha 6a30BOM ypOBHE 00yUeHUS
— o0mieoOpazoBarenbHOE M OOIICKYIBTYPHOE DPAa3BUTHE OOYJAIOMIMXCS dYepe3 oOecredeHue
BO3MOXKHOCTH IMPHOOPETEHUSI U UCIOJIb30BAaHUSI CUCTEMATHUECKUX I'€OMETPHUECKUX 3HAHUHM U
NelcTBUH, crienu(pUUHBIX T€OMETPUU, BO3SMOXKHOCTH YCIIEHIIHOTO IIPOI0JIKEHUsT 00pa30BaHus 110
CHELHATBHOCTSIM, HE CBS3aHHBIM C MPUKJIATHBIM HCIIOJIB30BaHHEM T€OMETPHH.



[Iporpamma mo reomerpuu Ha 0a30BOM ypOBHE IMpelHa3HAu€Ha UId OO0yYarolMXxcs
CpeIHEH WIKOJIbI, HE HCIBITHIBABIIMX 3HAYMTENBHBIX 3aTPYAHCHHA Ha YpPOBHE OCHOBHOTO
obmiero obpazoBanus. Takum oOpa3om, oOydaromuecs Ha 0a30BOM ypOBHE JOJIKHBI OCBOUTH
o0ure MaTeMaTHYecKue yMEHHUs, CBA3aHHbIE CO CleUu(UKON reOMEeTpUH U HEOOXOIUMBIE IS
JKU3HU B COBpEeMEHHOM oO1iectBe. Kpome 3T0ro, oHM UMEIOT BO3MOXHOCTh U3YYUTh F€OMETPHIO
Oonee riryOOKO, €CITM B JAIBHEHUIIIEM BOSHHUKHET HEOOXOAMMOCTh B TEOMETPHYECKHUX 3HAHUSIX B
npodeCcCHOHATBLHOMN 1eATETbHOCTH.

JlocTrxkeHue e OCBOCHHUS POrpaMMbl 00eCeUnBaeTCs PEIICHUEM COOTBETCTBYIOIIMX
3anau. [IppopureTHbIMU 3a/1auaMu 0cBoeHHUs Kypca «I'eomeTpun» Ha 6a3oBoM ypoBHe B 10—11
KJIacCax SIBIISIOTCS:

e (QopmupoBaHuE TPEJCTABICHUS O TIEOMETPUM KaK YacTU MHPOBOM KYJIbTYpbl H

OCO3HaHHE €€ B3aUMOCBSI3H C OKPYKAFOIIUM MUPOM;

e (QopmupoBaHWE TMPEACTABICHUS O MHOTOTPAHHMKAX M TejaX BpalIeHUS Kak o
BXHCHIINX MAaTEMaTUYCCKUX MOJIENISIX, MTO3BOJISIONINX ONMUCHIBATh U U3y4aTh Pa3HbBIC
SBIICHUSI OKPY>KAIOIIIETO MUPA;

e (QopmupoBaHUE YMCHHsS PACIIO3HABATH HA YEPTEkKAX, MOJCISAX U B PEATLHOM MUPE
MHOTOTPaHHUKU U TeJla BpaIllCHHUS,

® OBJAJICHWEC METOJaMH peIICHHWS 3a7ad Ha IOCTPOSHUS Ha H300paKEHUSIX
MPOCTPAHCTBEHHBIX (QUTYD;

e (QopmupoBaHUE YMEHUS ONEPUPOBATH OCHOBHBIMU MOHSTUSAMH O MHOTOTPAHHUKAX M
Telax BpalleHUsl U X OCHOBHBIMH CBOHCTBAMU;

® OBJAJICHHE AITOPUTMAMH PEIICHUsS OCHOBHBIX THUIIOB 3aj7a4; (OPMHUPOBAHHE YMEHHUS
MPOBOAWTHL  HECIOXHBIE JOKa3aTelbHbIE  PAcCYXICHHUS B  XOJE  pEelICHUS
CTEPEOMETPUICCKUX 33J1a4 U 33]1a4 ¢ TPAKTHICCKUM COJICPIKaHUEM;

® pa3BUTHE MHTEIUIEKTyaJbHBIX M TBOPYECKMX CHOCOOHOCTEW  oOydaromuxcs,
MO3HABATEIILHON aKTUBHOCTH, UCCIIEOBATEIHCKUX YMEHHH, KPUTUIHOCTH MBIIIIJICHHS;

e (QopmupoBanue (GyHKIMOHAIBHON TPAaMOTHOCTH, PEJIEBAaHTHOW TE€OMETPUH: YMEHHE
pacrno3HaBaTh MPOSIBICHUAS TCOMETPHUSCKUX TIOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHBIX JKU3HEHHBIX CUTYallUSAX W TMPH H3yYEHUU APYTUX Y4EOHBIX MPEIMETOB,
MPOSIBIICHUS] 3aBHCHUMOCTEH M 3aKOHOMEpHOCTeW, (GopMynupoBaTh UX Ha S3bIKE
TCOMETPHH U  CO3J]aBaTh TI'COMETPHUYECKHE MOJICIH, NPHUMEHATh OCBOCHHBIN
TCOMETPHUSCKHAN  ammapar JUIs PeIIeHUs TPAKTHKO-OPHEHTHPOBAHHBIX — 3ajad,
WHTEPIPETUPOBATH U OIICHUBATH MOJYICHHBIE PE3YIbTATHI.

OTnUuuTENbHON 0COOCHHOCTHIO MPOTPAMMBI SIBISIETCS] BKIIIOUEHHUE B KYpC CTEPEOMETPUU
B Havaje ero M3y4eHWs 3ajad, peliacMblX Ha YpPOBHE WHTYUTHBHOTO IIO3HAHUSA, U
onpeAenéHHBIM 00pa3oM OpraHW30BaHHAs padoTa HaJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO W TPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIHUPYET MTPOTEKaHWE WHTYUTUBHBIX
MPOIIECCOB, MOTHBUPYET K JajbHEHIIIEeMYy U3YyUSHHIO TIPEIMETA.

[Tpenmodrenue OTHAETCS HATJIATHO-KOHCTPYKTHUBHOMY METOAY OOY4YeHHs, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEIMETHO-NPAKTUYECKOM
NesTeNIbHOCTH. Pa3BuUTHE MPOCTPAaHCTBEHHBIX IMPEJICTaBICHUM y Yydalluxcsi B Kypce
CTEPEOMETPHUH MPOBOTUTCS 33 CUET PEIeHHUs 3a/1a4 Ha CO3JJaHUE MPOCTPAHCTBEHHBIX 00pa30B U
3a/1ad Ha OINEPUPOBAaHWE MPOCTPAHCTBEHHBIMU oOpazamu. Co3maHue oOpasza MPOBOTUTCS C
OMOpON Ha HATJSAHOCTh, & ONEPUPOBAHUE 00PA30M — B YCIOBUSX OTBJICUEHHUS OT HAIJISTHOCTH,
MBICJIEHHOTO U3MEHEHHUS €r0 UCXOIHOTO COJIEPKaHNUS.



OcHOBHBIE coaepkaTenbHble JuHMM Kypca «l'eomerpum» B 10-11 kmaccax:
«MHororpanHukmn», «lIpsiMble U IJIOCKOCTH B IPOCTPAHCTBEY, «Tena Bpamenus», «Bekropsl u
KOOPJAMHATHI B IPOCTPAHCTBEY. POPMUPOBAHUE JJOTHUECKUX YMEHUN PACIPENEIAETC HE TOIbKO
[0 COJIepP)KaTeNbHBIM JIMHUSIM, HO W IO rojJaM OOy4YeHHs Ha YPOBHE CpEAHEro oOIlero
o0OpazoBaHwUs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJabTaTaM OCBOCHUS
paboueii mporpamMmebl, pactpeeEHHbIM 0 ToAaM 00yUYEHHsI, CTPYKTYPHUPOBAHO TaKUM 00pa3oMm,
yTOOBl ~ OBJIQJICHHE TIEOMETPUYECKHMMHM  TOHATUSAMH ¥  HaBbIKAMH  OCYIIECTBISIOCH
MOCIIEAOBATENbHO M IMOCTYHATEeNbHO, C COOJIOJIEHUEM MPHUHIMIA MPEEeMCTBEHHOCTH, YTOObI
HOBBIE 3HAHUS BKIIIOYAJIMCH B OOIIYI0 CUCTEMY I€OMETPUYECKUX MPEACTABICHUH 00yJaronumxcs,
pacmupsis u yray0sist e€, 00pa3ys MpOYHbIC MHOKECTBCHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenne reomerpuun orBoauTcs 2 yaca B Hegento B 10 kinacce u 1 yac B Hegeno B 11
KJIacce, BCEro 3a JBa rojaa ooyueHnus - 102 yaeOHBIX Yaca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsimble ¥ MIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE MOHATUS CTEpEOMETPUH. TouKa, IpsiMasi, IIOCKOCTh, MpocTpaHcTBo. [lonaTue
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUHU U CIIEJICTBUS U3 HUX.

B3auMHOe pacnosiokeHue NpsMBbIX B MPOCTPAHCTBE: NEPECEKAIOIINECS, NapaJIeIbHbIE U
cKpemuBawpmuecss npsamsle. llapainenbHOCTh MNpPAMBIX M INIOCKOCTEH B MPOCTPAHCTBE:
napajuieJbHble NpPsIMbIE B IMPOCTPAHCTBE; MAPALIEIBHOCTh TPEX NPSIMBIX; MNapauIeIbHOCTh
OpsIMOM M IUIOCKOCTH. YIUIBI C COHAIpPaBJIEHHBIMU CTOPOHAMH; Yrojdl MEXIy MpSMBIMH B
npoctpaHcTBe.  [lapanienbHOCTh  IUIOCKOCTEW:  NapajulelibHblE  IUIOCKOCTH;  CBOMCTBA
napajuleNbHBIX TiockocTei. [IpocTeiimume mpocTpaHcTBEHHBIE PUTYpPHI HA TIIOCKOCTHU: TETPAdP,
KyO, mapaJuiefienunena; oCTPOSHUE CEUCHU.

[lepnieHaAUKYIApHOCTh OPSIMOM U IUIOCKOCTU: NEPHEHIUKYJISpPHBbIE MpsSMblE B
IIPOCTPAHCTBE, TMpsMbIE NapauleIbHblE M MEPHEHIUKYISIPHbIE K IUIOCKOCTH, HPU3HAK
NEePHEHAUKYISIPHOCTA TOPSIMOM M IJIOCKOCTH, TEOpeMa O MpAMOW NEepHeHAUKYISIPHON
IJIOCKOCTH. YTJIbl B MPOCTPAHCTBE: YTOJd MEXAY NPSAMOW M IUIOCKOCTBIO; JIBYIPAaHHBIA YIOJ,
JMHENHBIA yron AByrpaHHoro yria. [lepneHaukysasp U HaKJIOHHBIE: PACCTOSIHME OT TOYKU JO
IUIOCKOCTH, PACCTOSHUE OT MpPSIMOM 110 IUIOCKOCTH, NPOCKIHs (UTYphl Ha IJIOCKOCTb.
[TeprnieHIUKYIAPHOCTD TUIOCKOCTEN: PU3HAK MEPIEHANKYISIPHOCTH ABYX IIOCKocTel. Teopema
0 TPEX NMEPIEHIUKYIIApax.

MHoOrorpaHHuKHu

[ToHsiTve MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTHl MHOTOIPAaHHUKA, BBIMYKJIbIE U
HEBBITYKJIbIE MHOTOIPAHHUKHU; pa3BEPTKa MHOTOrpaHHuka. [lpusma: N-yroiapHas npu3mMa; rpaHu
¥ OCHOBaHHUS MPU3MBI; MPsMasi U HaKJIOHHAsI IPU3MbI; OOKOBAs U TMOJIHAS IOBEPXHOCTH MIPU3MBI.
[Tapayenenunesn, NpsAMOYTOJIBHBIN MMapajuleNenuIe] U ero cBoicrea. Ilupamuaa: n-yronpHas
nUpaMujia, TPaHU M OCHOBAaHUE NUPAMUJbl; OOKOBas W IOJIHAS IOBEPXHOCTb IHPaMUBbI;
npaBUjbHAasl W YyCEUEHHas MNUpaMuja. OJIEMEHThl Mpu3Mbl W nupaMmuibl. [IpaBuiibHbBIE
MHOTOIPAHHUKHU: TMOHSITHE NPaBUIBHOTO MHOTIOIPAHHUKA; MpPaBWIbHAS MpU3Ma M NpaBUIIbHAs
NUpaMuJia; MpaBUiIbHAs TPEyroibHasi MUpaMuia U IpaBUWIbHBIN TeTpasp; KyO. [IpeacraBnenue
O TMpaBWIBHBIX MHOTOTPaHHHMKAX: OKTa’ap, JoJeka’Ap M ukocadap. CedeHus Opu3Mbl U
MAPaMUIBL.

CuMMeTpuss B NIPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOUYKH, INPSAMOM, IIIOCKOCTH.
DneMeHThl CUMMETPUU B TUpaMuax, napasuiesenuneiax, paBuIbHbBIX MHOTOIPaHHUKAX.

Beruncienne 351eMEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yribl. [lnomans 60xoBoOi
MIOBEPXHOCTU M TIOJHOM IOBEPXHOCTH MPSMOM INpPHU3MBI, IJIOLIAAb OCHOBAHMUW, TeOopema O
OOKOBOW TMOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH U MOBEPXHOCTH
MPaBWIbHON NHpaMuAbl, T€OpeMa O IUIom@aau yceu€HHo mnupamuabl. [loHsTHe 006 00BEME.
O0bEM upamMuIbl, MPU3MBIL.

[TonoGuble Tema B mpocTpaHcTBe. COOTHOLICHHS MEXAY IUIOMIAAIMH IOBEPXHOCTEH,
00BEMamMK MOJOOHBIX TEII.



11 KUIIACC

Tesa BpaleHus

[{unuHapuyeckas MOBEPXHOCTh, O00pasyloliye UWIHHIPUYECKONH IOBEPXHOCTH, OCh
HUWIMHIpUYECKOl moBepxHocTU. L{unuHap: ocHOoBaHUS M OOKOBasi IOBEPXHOCTh, 00pa3yrolas u
0Cb; TUIOIAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konnueckasi MmMoBepXHOCTb, 0Opa3yrollne KOHWYECKOH IMOBEPXHOCTH, OCb M BEpIIMHA
KOHUYecKol mnoBepxHOcTH. KoHyc: ocHOBaHuMe M BepIlMHA, OOpasyiolas U OCh; IJIOLIA/b
OOKOBOM U TOJHOM MOBEPXHOCTHU. YCEUEHHBIN KOHYC: 00pa3ylollue U BBICOTA; OCHOBAHUS U
OOKOBast IOBEPXHOCTb.

Cdepa m map: meHtp, paaudyc, IUaMeTp; IJIOMIAJh IMOBEPXHOCTH cdepbl. BizaumHoe
pacrnosioxeHue cepsl U IIOCKOCTH; KacaTelbHas TNIOCKOCTh K cdepe; TIommaas chepsl.

N3o06paxenue e BpallleHus Ha II0CKOCTH. Pa3BépTka nunuHapa 1 KoHyca.

KomOuHanmuu Tten BpaiieHus ¥ MHOTOTPaHHMKOB. MHOIOIpaHHUK, OINHCAHHBIA OKOJIO
cdepsr; chepa, BOHCaHHAS B MHOTOTPAHHUK, HITH TEJIO BPAIICHUS.

[Tonstue 00 o0béme. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
NPsIMOYTOJIBHOTO Tapaienenumneaa u cieactBus u3 He€. O0bEM mumHapa, KoHyca. O0BEM
nrapa ¥ Iiomasib cepsl.

[Tomo6uble Tema B mpoctpaHcTBe. COOTHOIICHHS MEXAY IUIOMIAISIMHU TTOBEPXHOCTEH,
00BéMaMu ITONOOHBIX TEI.

Cevenuss uMAMHIpa (MApavielbHO U TMEPHEeHAMKYISIPHO OCH), CEYeHHMsS KOHyca
(mapaenbHOe OCHOBAHUIO M MPOXO/SIIEE Yepe3 BEPIINHY), CEUEHUS 11apa.

BexTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha mockocTy U B ipocTpaHcTBe. Cl10’KeHNE U BBIYUTAaHUE BEKTOPOB. Y MHOYKEHHE
BEeKTOpa Ha uucio. Pa3nokeHue BeKkTopa Mo TpEM HEKOMIUIaHApHBIM BekTopam. IIpaBuio
napajuienenunena. Pemenne 3anay, CBsI3aHHBIX ¢ IPUMEHEHHUEM ITPaBWII JEHCTBHUI C BEKTOpaMHU.
IIpsmoyrosnbHas cucremMa KOOpAMHAT B IpocTtpaHcTBe. KoopaunHarsl BekTopa. IIpocreimue
3a7a4yl B KOOpJAMHATax. Yroil Mexay BekTopamu. CkalsipHOE NpPOU3BEICHHE BEKTOPOB.
Bbruucnenue yrioB Mexay NpsAMBIMH M IUIOCKOCTSIMH. KOOpAMHAaTHO-BEKTOPHBIH METOA IpH
pEIIEHNN TEOMETPUYECKUX 3a/1ay.



IINTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATBI

JIndHOCTHBIE Pe3yNbTAaThl OCBOCHHS IMpOrpamMmbl yueOHOro mnpenmera «MaTemaTuka
XapaKTEepU3yIOTCS:

I'paxxnanckoe BocnuTanue:

c(OpPMUPOBAHHOCTHIO TPAXKIAHCKOW TMO3MIMU OOydYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'0 4WIEHa POCCUMCKOro OO0IIeCTBa, MPEACTABICHUEM O MaTeMaTHUYeCKUX OCHOBAaX
(GYHKIIMOHUPOBAHUST PA3IMYHBIX CTPYKTYp, SBICHHUI, MpoIeayp TIpakJaHCKOro oOmiecTBa
(BBIOOpBI, OMPOCHI W Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAJIbHBIMH WHCTHTYTaMHU B
COOTBETCTBUM C UX (PYHKIMSIMHU U Ha3HAYCHUEM.

IlaTpuoTnyeckoe BocIMTaHUE:

c(OpPMUPOBAHHOCTBHIO POCCUICKON IPpa)KAAHCKOW MIACHTUYHOCTH, YBAXKEHUS K MPOILIOMY
U HACTOALIEMY pPOCCUHUCKOM MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHHEM K JIOCTHXKEHUSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUHCKOM MaTEMAaTHYECKOM IIKOJIbI, K HCIOJb30BAHUIO ITUX
JTOCTHIKEHUH B IPYTUX HayKaX, TEXHOJIOTHIX, Chepax IKOHOMHUKHU.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHMEM JIyXOBHBIX ILIEHHOCTEM pOCCHIICKOro Hapoja; cHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MOBEICHHUS, CBA3AHHOIO C NMPAKTUYECKUM MPUMEHEHUEM
JOCTHKEHUN HAyKH U JEATEIBHOCTBIO YYEHOIO; OCO3HAHMEM JIMYHOTO BKJIaJa B IOCTPOCHHE
YCTOWYHBOTO OyIyIIEToO.

JcTeTHYecKoe BOCIIUTAHUe:

ACTETUYECKUM  OTHOLIEHHWEM K  MHpYy, BKJIIOYas 3CTETUKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pELIeHUH, pPacCyXIeHUil; BOCIPUMMYHMBOCTHIO K
MaTE€MaTUYECKUM acleKTaM pa3IudHbIX BUJIOB UCKYCCTBA.

Du3nyeckoe BOCIUTAHHUE:

c(OpPMUPOBAHHOCTBIO YMEHMSI TPHUMEHATh MaTeMaTHYeCKHEe 3HAaHUS B MHTEpecax
310pOBOrO U 0e30macHoro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3/10POBBIO
(3mopoBoe mHTaHue, cOaTaHCUPOBAHHBIA PEKUM 3aHATHH M OTHAbIXA, peryispHas Quandeckas
AKTUBHOCThH); (PU3MUECKOr0 COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-030POBUTEIHHON
JESITENIbHOCTBIO.

TpyaoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYZIY, OCO3HAHHEM IIEHHOCTU TPYAOJIOOUS; MHTEPECOM K Pa3IMYHBIM
chepam npodhecCHOHATBHON AESITeNbHOCTH, CBSI3aHHBIM C MAaT€MaTUKON U €€ MPUIJIOKEHUSIMU,
YMEHHMEM COBEpIIaTh OCO3HAHHBIN BbIOOP Oyaymiel mpodeccuu U peaan3oBbIBaTh COOCTBEHHbBIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MAaTeMaTH4ecKOMy OOpa3oBaHUIO U
caM000pa30BaHUIO Ha MPOTSHKEHUU BCEHl J>KU3HU; TOTOBHOCTBHIO K AKTHBHOMY YYacTHIO B
pElIeHNU IPAKTUYECKUX 33/1a4 MaTeMaTHYeCKOM HallpaBI€HHOCTH.

JKO0JI0rH4ecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO HKOJOTMYECKOW KYJIbTYPbI, NMOHUMAHHEM BIUSHUS COIMAIBHO-
HPKOHOMHYECKUX IPOLIECCOB HA COCTOSHUE NPUPOJHOW M COLMAIBHOM Cpeibl, OCO3HAHUEM
NI00aTbHOTO  XapakTepa HKOJOTMYECKUX  MpoOJieM; OpHEeHTalued Ha  [pUMEHEHHe
MaTeMaTUYeCKUX 3HAHUN Ui pelieHusl 3a7iad B 00JIacTU OKpYXKaroulei cpefbl, MIIaHUPOBaHUS
MIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM AJIs1 OKPY)KAIOIIEN CPEJIbI.



IleHHOCTH HAYYHOI'0 O3HAHMA:

C(OPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOIIECTBEHHON MPaKTHKH, TOHUMAHUEM MaTeMaTHYeCKON HAayKH Kak chepbl
YEJIOBEYECKON JEATEIIBHOCTH, 3TANlOB €€ Pa3BUTUS U 3HAYUMOCTHU Ul Pa3BUTUS LIMBUIIN3ALUY;
OBJIAJICHUEM S3BIKOM MAaTE€MaTUKA M MaTeMaTU4YeCKOW KyJIbTYpPOH KaK CpPEACTBOM IIO3HAHUS
MHpa; TOTOBHOCTBIO OCYLIECTBJIATH IIPOCKTHYIO M  HCCIENOBATEIBCKYIO JIE€ATEIBHOCTh
MHAUBUAYAJIHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MertarnpenMeTHbIe pe3yabTaThl OCBOGHUS MPOTrPaMMBbl y4eOHOTO npenMeTa «MareMaTHKay
XapaKTepU3yIOTCSl  OBJAJECHUEM  YHUBEPCAJIbHBIMU  HO3HAGAMENbHbIMU  OeliCeUsMU,
VHUBEPCANILHLIMU —~ KOMMYHUKAMUBHBIMU — OCliCEUAMU,  YHUBEPCANbHLIMU — PecyIsimUSHbIMU
oelicmeusmMu.

1) Vhusepcanvhvle noznasamensmsle Oeticmeust, obecnevusaiom Gopmuposanue 6a308bix
KOZHUMUBHBIX NPOYECCO8 00YHarwWuxcs (0Cc8oeHue Memooo8 NO3HAHUSA OKPYHCAIoWe20 Mupd,
npUMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHull pabomams ¢ ungopmayueti).

Bba3zoBble Jioruyeckue eiicTBUSA:

® BBIIBIATH M XapaKTePU30BaTh CYIIECTBEHHBIE NMPU3HAKK MaTEMaTHYECKUX OOBEKTOB,
MOHATHI, OTHOIICHUH MEXAy MOHATHUSAMH; (HOPMYIHPOBATH OIpPEACICHUS MOHSTHH;
yCTaHABJIMBATh CYIIECTBEHHBINH MPU3HAK KJIACCH(DHUKAINN, OCHOBAHHS JJIs1 0000IIeHNUS
U CpaBHEHHUs, KpUTEPUU MPOBOJMMOI0 aHAIN3a,

® BOCIPUHHUMATH, (OPMYITUPOBATh U MPEOOPA3OBBIBATH CYKICHHS: YTBEPAUTEIbHBIE U
OTpHIIATENbHbIE, €IMHUYHBIE, YACTHBIE U 00ILME; YCIOBHBIE;

®  BBIIBIIITH MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U TIPOTUBOPEYHS B (haKTax,
JTAHHBIX, HAOMIOACHMSIX W YTBEPXKACHUSX; MpeAjaratb KPUTEPUH [JIS BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUIL;

e JlenaTh BBIBOJBI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTHKH, JAETYKTUBHBIX M MHJYKTHBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIIOUEHUH 110 aHaJIOTHH;

® [IPOBOJUTH CAMOCTOSITEILHO JJOKA3aTeIbCTBA MATEMAaTUUECKUX YTBEPKAECHUH (IpsMble
U OT TPOTUBHOTO), BBICTpAMBATh aPTryMEHTAIMIO, TPUBOAUTH TPUMEPH U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)KIICHHSI U BBHIBOJIBI;

e BbIOMpaTh crocob pemieHHs] y4eOHOM 3aaauu (CpaBHHUBAaTh HECKOJIBKO BAapUAHTOB
peleHns, BEIOUpaTh HanOoJIee MOIXOMAIINNA ¢ YIETOM CaMOCTOSATENBHO BBIICTICHHBIX
KPUTEPUEB).

ba3oBrble uccienoBare/bCKue 1eHCTBHA:

® [UCMOJb30BATh  BONPOCHI  KAaK  HCCIEAOBATENIbCKUNA  HMHCTPYMEHT  IO3HAHHUS;
(dbopMynHpoBaTh BONPOCH], (PUKCHUPYIOIINE MPOTUBOpEUHE, MPOoOIeMy, YCTaHABIUBATD
HUCKOMOE W JaHHOe, (OPMHPOBATH THUIOTE3y, APTyMEHTHUPOBATH CBOI TIO3HIIHIO,
MHEHHUE;

® T[POBOJUTH CaMOCTOSITEILHO CIUIAHUPOBAHHBIM JKCHEPUMEHT, HCCIIEI0OBaHUE II0
YCTQHOBJICHHIO OCOOCHHOCTEH MAaTeMaTHYecKOro oOBeKTa, sBICHHs, Ipolecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MEXAY 00bEeKTaMH, ABJICHUSMH, IIPOLIECCAMU;



® CaMOCTOATENIbHO  (OpMyIHpOBaTh OOOOIIEHHUS M  BBIBOABI IO  pe3yiabTaTaM
IPOBEIEHHOIO HAOJIIOJEHUS, UCCIIEAOBAaHMs, OLEHUBATh JJOCTOBEPHOCTh MOJYYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U OOOOIICHHIA,

® [IPOrHO3UPOBATHh BO3MOKHOE PAa3BUTHE MPOLIECCA, & TAK)KE BbIIBUIATh MPEATIONI0KEHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ unopmanmeii:

e BBUIBIIATH AePUUINTH HHPOPMALIUH, TAaHHBIX, HEOOXOAUMBIX JJIsl OTBETa HA BOMPOC U
JUISl pELICHNUs 3a1a4H;

e BpIOMpaTh HMHPOPMAIMIO M3 HWCTOYHUKOB PA3IMYHBIX THUIOB, AaHAJIU3UPOBATDH,
CHCTEMaTU3UPOBAaTh U HMHTEPIPETUPOBATh MH(OPMALMIO PA3IMUYHBIX BUIOB U (HOpM
IPECTaBICHHUS;

® CTPYKTYpUpPOBaTh HUH(QOpPMALMIO, MPEACTaBIATh €€ B  pa3IuyHbIX (opmax,
WITIOCTPUPOBATh IpaUuecKy;

® OIICHUBaTh HAAEKHOCTh HMH(DOPMALMM [0 CaMOCTOATENbHO C(HOPMYINPOBAHHBIM
KPUTEPHSIM.

2) Vuusepcanvhvie KoMMyHUKamueHvle Oelicmsus, 00ecneyusaiom chopmuposaHHOCmb

COYUATIbHBIX HABLIKOG 00YUAIOUUXCA.

Oo0wmenne:

e BOCIPUHHUMATH U (HOPMYIHPOBATH CYXKIIEHHUS B COOTBETCTBUU C YCIOBUSIMHU U LEISIMU
oOIIeHus; SICHO, TOYHO, I'PaMOTHO BBIPAXXaTh CBOIO TOYKY 3pEHHMs B YCTHBIX U
MUCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 1O XOAY pEIleHus 3a/1a4i, KOMMEHTHPOBATh
MIOJIy4EHHBIA pe3yibTarT;

e B Xoje 00CYXKIEeHHsI 3aJ]aBaTh BOIPOCHI 110 CYIIECTBY O0CYKIaeMON TEMBbI, IPOOJIEMBI,
pemiaeMoil  3ajaud, BbICKa3bIBaTh WJAEW, HAIEJIEHHbIE HAa TIOUCK pELIEHUs;
COIMOCTABJIATh CBOU CYXKIEHMS C CYXKACHHAMH JpYIMX YYacTHHUKOB JHMAJIOra,
0oOHapy>KUBaTh Pa3INyuue U CXOJCTBO MO3UIHIL; B KOPPEKTHOH dopme GpopMyIupoBaTh
pa3HoOTracHsi, CBOM BO3PAKEHUS;

® [IPEACTaBIATH PE3YyJbTaThl PELIEHUS 3aJaud, DKCIIEPUMEHTA, UCCIICIOBAHMS, ITPOEKTA;
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIJICHUS C y4€TOM 3ajqad Npe3eHTalud U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyanunuecTBo:

® [IOHMMAaTh U HUCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHONW W WHIUBUAYaIbHOW pabOTHI
OpU pelIeHuH Y4YeOHbIX 3aJay; MPUHUMATh IeJIb COBMECTHOM JesTelIbHOCTH,
IUIAHUPOBaTh OpPTaHM3ALMI0 COBMECTHOM paboOThl, pacmlpeneisTb BHUIbI PadoT,
JIOTOBApUBATHCS, OOCYKJAaTh TPOIECC M pe3ynbTaT paboThl; 0000IaTh MHEHHS
HECKOJILKHX JIOJIEH;

® y4acTBOBAaTh B IPYIIOBBIX popmax paboThl (00Cyk1eHUSI, 0OMEH MHEHMI, «MO3TOBbIE
IITYpPMBI» W MHBIE); BBINOJHATH CBOI YacTb pPabOTHl M KOOPAMHHMPOBATH CBOHU
JIeMCTBUS C IPYTHMH YiICHaMU KOMaH/bl; OLEHUBATh Ka4eCTBO CBOETO BKJIaJa B OO
HPOAYKT 110 KPUTEPUAM, C(HOPMYIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHUS.

3) Vuusepcanvuvie pecynamusnsie oeticmeus, 0decneuugaom opmMuposanue CMvlci08bix

YCMAHOBOK U ICUSHEHHBIX HABLIKOG TUYHOCTU.



Camoopranu3anus:

®  COCTaBJIATH IUJIaH, AITOPUTM PELICHUS 3a7a4u, BBIOUPATh CIIOCO0 pEelIeHUs ¢ YIYETOM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb:

e BIAJCTh HABBIKAMHU I[103HABATENIbHONW pe(IeKcUH KaK OCO3HAHUS COBEPIIAEMBIX
JNEHUCTBUI M MBICIUTENBHBIX IPOLECCOB, WX pE3YJIbTAaTOB; BIAJETh CrocobaMu
CaMOIIPOBEPKH, CAMOKOHTPOJIA MpOLEcca M Pe3ysibTara PEIICHUs MaTeMaTH4eCKOU
3a/1auu;

® [pPEABUAETh TPYAHOCTHU, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUM 3aJa4l, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX, HAWIEHHBIX
OIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

® OIEHUBAaTh COOTBETCTBHE pe3ylbTaTa LEIHM M YCIOBUSIM, OOBACHATH NPUYUHBI
JOCTHUXKEHUSI WIM HEIOCTHKEHUS PE3yJbTaTOB JAEATEIbHOCTH, HAXOAUTh OLIMOKY,
J1aBaTh OLEHKY NPUOOPETEHHOMY OIBITY.

INPEJIMETHBIE PE3YJIBTATbBI
10 KJIACC

OnepupoBaTh NOHATUSAMU: TOUKA, PAMasi, INIOCKOCTb.

IIprMeHATh aKCMOMBI CTEPEOMETPUM U CIEACTBUSA U3 HUX IPU PELICHUU F€OMETPUUYECKUX
3amad.

OnepupoBaTh TMOHATUSMH: MMAPAUICIBHOCTh M MEPIEHIUKYISIPHOCTh TPSIMBIX U
MIIOCKOCTEH.

KnaccuduimpoBaTs B3auMHOE pacloI0KEHUE MPSMBIX U TUIOCKOCTEH B MTPOCTPAHCTBE.

OniepupoBaTh TMOHSATHUSMH: JBYTPAHHBIA YTrOJ, TpaHW JBYTPaHHOTO yria, pedpo
JIBYTPAHHOTO yIJia; JUMHEWHBIM YroJl JBYTPAaHHOIO YIJIa; TPaJyCHasi Mepa ABYIPAHHOTO yIJIa.

OnepupoBaTh NOHATUSIMU: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBITYKJIBII MHOTOIPaHHUK,
AJIEMEHThl MHOT'OTPaHHUKA, TPaBUIIbHBII MHOTOTPAaHHUK.

Pacro3HaBaTh OCHOBHBIE BHbI MHOTOTPAHHHKOB (ITMpaMua; MPU3Ma, MPSIMOYTOJIbHBIN
napajuieyenumnes, Kyo).

KnaccudumupoBarh MHOTOTpaHHUKH, BbIOMpas OCHOBaHHS I KjacCUUKAIUU
(BBIMTYKJIBIE M HEBBIMYKIbIE MHOTOTPAHHHWKHU; TPABUIbHBIE MHOTOTPAaHHUKH, TPSIMbIE H
HAKJIOHHBIE MPU3MBI, TapajlIeICIUIIEbI).

OnepupoBaTh MOHATHAMU: CEKYIIasl INIOCKOCTh, CE4EHUE MHOTOTPAHHUKOB.

OOBSCHATH MPUHITUTIBI TOCTPOCHUS CEYCHHH, HCTIONB3YSI METOJ CIICIOB.

Ctpouth cedeHuss MHOTOTPAaHHUKOB METOJIOM CJIEJIOB, BBITIONHATH (BBIHOCHBIE) TUIOCKHE
YEepTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYP: BUJI CBEPXY, COOKY, CHU3Y.

Pemare 3amaum Ha HaxOXXJICHHE TEOMETPUUYECKUX BEIUMYMH 10 o0paslaM Wiu
ajNropuTMaM, MPUMEHSIS HM3BECTHHIE AHAIMTUYECKHE METOAbl MPU PEUICHWH CTaHIAPTHBIX
MaTEeMaTUYeCKUX 3a7a4 Ha BBIYMCICHUE DPACCTOSIHUN MEXAY IBYMSI TOUYKAMH, OT TOUYKH JI0
MPSMOM, OT TOYKHU JI0 TFIOCKOCTH, MEKY CKPEILIMBAIOIIUMUCS PSIMBIMH.

Pemare 3amaum Ha HaxOXXJICHHE TEOMETPUUYECKUX BEIUMYMH 10 o0paslaM Wiu
ajNropuTMaM, MPUMEHSI HM3BECTHHIE AHAIMTUYECKHE METOAbl MPU PEUICHWH CTaHIAPTHBIX



MaTeMaTHYECKUX 3a7ad Ha BBIYHCICHHE YIJIOB MEXIY CKPEUIMBAROIIUMUCS MPSIMBIMH, MEXIY
MPSIMON U TNIOCKOCTBEO, MEX/TY TUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Boeruncnsate 00bEMBI U TIIOMIANA TOBEPXHOCTE MHOTOTPAHHHUKOB (IIPU3Ma, MHpaMUa) ¢
npuMeHeHHeM (GOpMyJ; BBIYHCISATH COOTHOIICHHUS MEXIY IUIOMAASMUA TTOBEPXHOCTEH,
00BEMaMu TIOOOHBIX MHOTOIPAaHHHUKOB.

OnepupoBaTh TOHATHSIMH: CHUMMETPUsS B MPOCTPAHCTBE;, IICHTP, OCh W ILIOCKOCTH
CUMMETPUU; IEHTP, OCh U TUIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekatp, MpeoOpa3oBbIBaTh U UHTEPIPETHPOBATH WH(GOPMAIIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTYpax, MPEICTaBICHHYIO Ha YePTEIKAX U PUCYHKAX.

[IpumensTh reoMerpuueckue (aKThl [ PEHICHUS CTEPEOMETPUYECKHX — 3ajad,
MPEITOJIATAOIINX HECKOJBKO IIIaroB PEHICHUS, €CIU YCIOBUS MPUMEHEHUS 3aJlaHbl B SIBHOU
dbopwme.

[TpuMeHsTh TpOCTEHINIME TPOTPAMMHBIC CPEICTBA W AJIEKTPOHHO-KOMMYHUKAIUOHHBIC
CUCTEMBI TIPH PEIICHUU CTEPEOMETPUICCKIX 3a]1a4.

[TpuBOIUTEL TpUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEH B TPUPOAC H SKU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB F'€OMETPUHU B HCKYCCTBE.

[TpuMeHSTh TOJMYYECHHBIC 3HAHWS HA MPAKTHKE: aHAIM3HPOBATH pEabHBbIC CUTYAIMH |
NPUMCHSTh HM3YYCHHBIC TIOHATHS B  MPOLECCE TOWCKAa PEIICHHWs MaTeMAaTHYeCKU
c(hOpMyJIMPOBAaHHOK MPOOIEMBI, MOACIUPOBATH PEATbHBIC CHUTYallMd HA S3BIKE TEOMETPHH,
UCCIICIOBATh MOCTPOCHHBIC MOJICIU C HCIIOJIb30BAHHEM I'€OMETPUYCCKUX TMOHSATHH U TEOPEM,
anmapara anreOpsl; peniath NpakTUIeCKUe 3a/1a4H, CBSI3aHHBIE C HAX0XKICHUEM T€OMETPHUUECKHIX
BCJIMYMH.

11 KUIIACC

OmnepupoBatb TOHSITUSMU: UIHHIpUYECKast MOBEPXHOCTb, oOpa3yromue
[IWIHHIPAYECKON TTOBEPXHOCTH; MIIMHIP; KOHUYIECKasi TOBEPXHOCTH, 00Pa3yIONINe KOHHUECKON
MOBEPXHOCTH, KOHYC; ChepruecKas MOBEPXHOCTb.

Pacnio3naBath Tena BpaieHus (MUIUHAP, KOHYC, cdepa U map).

OOBSICHATH CIIOCOOBI MOTyYEHUS Tell BpallleHUsI.

KnaccudumupoBars B3auMHOE pacmiofioskeHHe cPephl U TIIOCKOCTH.

OnepupoBaTh MOHATHUSMH: IMAPOBON CETMEHT, OCHOBAaHUE CETMEHTA, BBICOTA CETMEHTA;
[IApOBOI CJIOM, OCHOBaHHUE IIAPOBOTO CIIOS, BBICOTA IAPOBOTO CIIOS; MIAPOBOI CEKTOP.

Boeruncnsate 00bEMBI U TUIOMIAIM TTOBEPXHOCTEH TeN BpallleHUsl, TEOMETPUYECKUX TNl C
npuMeHeHueM (Gpopmyi.

OnepupoBaTh TMOHATUSAMHU: MHOTOTPAHHHWK, BIUCAHHBIH B chepy W OMHMCAHHBIN OKOJIO
cdepsl; chepa, BMcaHHAs B MHOTOTPAHHUK UITU TEJIO BPAIICHUS.

BbIYnCcnsaTe COOTHOILIECHUS MEXKIYy IUIOMIANAMU MOBEPXHOCTEH M 00bEMaMU TMOIOOHBIX
TeJL.

N300paxarh u3ydaemble (UTYpPBI OT PYKH M C TPHUMEHEHHEM IPOCTBIX YEPTEKHBIX
WHCTPYMEHTOB.

BoImonHATh (BBIHOCHBIE) IJIOCKUE YEPTEIKU U3 PHCYHKOB MPOCTHIX 00BbEMHBIX (pUTYp: BHI
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHS TEIl BPAIICHUSI.

W3BnekaTh, HHTEPIPETUPOBATh M MPEOOPA30BBIBATH WH(OPMAIHIO O MPOCTPAHCTBEHHBIX
reoMeTpHUeCKUx GUTypax, MPeJCTaBICHHYIO Ha YepTekKaX U PUCYHKAX.

OnepupoBaTh MOHSATHEM BEKTOP B IPOCTPAHCTBE.



BBINOIHATE NEHCTBUSA CIIOKEHHS BEKTOPOB, BBIUUTAHUSA BEKTOPOB U YMHOKEHUS BEKTOPA
Ha YUCI0, OOBSICHATH, KAKUMH CBOMCTBaMH OHH 00J1a/1a10T.

IIpuMeHATh IpaBUIIO MapasuIeIICIUIIE A,

OnepupoBaTh MOHATUSAMHU: JEKAPTOBBI KOOPAMHATHI B IIPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, Yrojl MEXKIY BEKTOpaMH, CKaIPHOE
IIPOU3BEICHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPBI.

Haxoauts cymMMy BEKTOPOB U IPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXAY BEKTOpPaMH,
CKaJIIPHOE MPOM3BEICHUE, PACKIIAIbIBATh BEKTOP 110 JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOpJUHAT.

[TIpumensaTp reomeTpuueckue (akTbl Ui  PEHICHUS CTEPEOMETPHUYECKUX — 3ajad,
IIPEANOJIAraloIuX HECKOJIbKO IIAaroB PEIICHMs, €CIM YCJIOBHs IIPUMEHEHHs 3aJaHbl B SIBHOU
dbopwme.

Pemarp nmpocreiiime reoMeTpU4YeCKUe 3a1a4l Ha IPUMEHEHUE BEKTOPHO-KOOPINHATHOTO
METOJA.

Pemlate 3amaun Ha J0KAa3aTeNbCTBO MAaTEMAaTHYECKMX OTHOIUEGHUNH M HaXOXICHHUE
reOMETPUYECKUX BEJIMYMH MO0 00pa3laM MM aJIrOpUTMaM, IPUMEHsSI U3BECTHbIE METOAbI IpU
PELIEHNH CTaHIAPTHBIX MaTEMaTUYECKUX 3aay.

IIpuMeHATh IpoCTEHIINE NPOrpaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPH PEUICHUHU CTEPEOMETPUUECKUX 3a1a4.

[TpuBoauTe NpHUMEpPH MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOAEC M JKU3HH,
pacro3HaBaTh NPOSABIECHUE 3aKOHOB I'€OMETPUH B UCKYCCTBE.

[IpuMeHATh NOJIy4EHHBIE 3HAHMSI HA NPAKTUKE: aHAIM3WPOBATH PEABHBIE CUTYallUd M
NIPUMEHATh  W3Y4YEHHbIE IIOHATHA B  IIpOlleCC€ IIOMCKA  PEIICHWS  MaTeMaTH4eCKH
chopMyIMpPOBaHHOW NPOOIEMbl, MOAEIUPOBATh pPEalbHblE CUTyallUd Ha S3bIKE TI'€OMETPHH,
UCCIIEN0BATh IIOCTPOCHHBIE MOJEIU C HCIOIB30BAHUEM I'€OMETPUYECKUX IOHATUH U TEOPEM,
anmnapara ajreOpsbl; penaTb NpakTUYecKue 3a1a4u, CBSI3aHHbIE C HAX0XKJACHUEM [€OMETPUUECKUX
BEJINYMH.
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n/n NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTsbI
https://resh.edu.ru/subject/17/10/
1 B 1
BCAICHHC B CTCPEOMETDHIO 0 https://lesson.edu.ru/02.3/10
https://resh.edu.ru/subject/17/10/
5 [IpsiMbIe 1 MJIOCKOCTH B TPOCTPAHCTBE. 12 1
[TapaniaenbHOCTh MPSIMBIX U MJIOCKOCTEH https://lesson.edu.ru/02.3/10
3 [lepnieHAMKYASAPHOCTD MPSMBIX U 12 https://lesson.edu.ru/02.3/10
IIJIOCKOCTEN
4 VYTIbl MEXKIY NPSIMBIMU U TUIOCKOCTSIMU 10 1 https://lesson.edu.ru/02.3/10
https://resh.edu.ru/subject/17/10/
5 M 11 1
HOTOTPAHHHKH https://lesson.edu.ru/02.3/10
https://resh.edu.ru/subject/17/10
6 & 9 1
OOBEMBI MHOTOTPaHHHKOR https://lesson.edu.ru/02.3/10
https://resh.edu.ru/subject/17/10/
7 [ToBTOpEeHUE: ceueHusi, pacCTOSHUS U YTIIbI 4 1 https://lesson.edu.ru/02.3/10
OBUIEE KOJIMYECTBO YACOB I10 68 5 0

[NPOT'PAMME



https://resh.edu.ru/subject/17/10/
https://lesson.edu.ru/02.3/10
https://resh.edu.ru/subject/17/10/
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://resh.edu.ru/subject/17/10/
https://lesson.edu.ru/02.3/10
https://resh.edu.ru/subject/17/10
https://lesson.edu.ru/02.3/10
https://resh.edu.ru/subject/17/10/
https://lesson.edu.ru/02.3/10

11 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoanuecTBo 4acoB

dueKkTpoHHbIe (LM POBbLIE)

Ne i/ Konrposbnsie  IIpakrunyeckue
MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoTsbI
https://resh.edu.ru/subject/17/11/
T 12
cJ1a Bpatieti https://lesson.edu.ru/02.3/11
https://resh.edu.ru/subject/17/11/
O0nBé 5 1
BEMBLTEN https://lesson.edu.ru/02.3/11
https://resh.edu.ru/subject/17/11/
BekTopbl U KOOpAMHATHI B
10 1
MPOCTPAHCTBE https://lesson.edu.ru/02.3/11
https://resh.edu.ru/subject/17/11/
[ToBTOpenue, o6odIIEHNE, . 1
cUcTeMaTu3alus 3HaHu https://lesson.edu.ru/02.3/11
OBIIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOTPAMME



https://resh.edu.ru/subject/17/11/
https://lesson.edu.ru/02.3/11
https://resh.edu.ru/subject/17/11/
https://lesson.edu.ru/02.3/11
https://resh.edu.ru/subject/17/11/
https://lesson.edu.ru/02.3/11
https://resh.edu.ru/subject/17/11/
https://lesson.edu.ru/02.3/11

