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INOACHUTEJIbBHAS 3AIINCKA

Pabouas nporpamma yueOHOTO Kypca «I'eomeTpusi» 6a30BOro ypoBHS AJisi 00Y4aIOLINXCS
10 —11 xmaccoB pa3paboTana Ha ocHOBe DeaepantbHOro rocyIapCTBEHHOro 00pa3oBaTEIbHOTO
CTaHIapTa CPEIHero oOmero oOpa3oBaHHs, ¢ YYETOM COBPEMEHHBIX MHPOBBIX TPEeOOBaHUIA,
NPEABSIBISIEMBIX K MaTeMaTHUYECKOMY OOpa30BaHUIO, U TPAIUIUN POCCHICKOTO0 00pa30BaHUSL.
PeaJII/I3aHI/I51 IporpaMmal o0ecIieynBaeT OBJIAJACHUC KJIIFOUCBBIMH KOMIICTCHIIUSAMU,
COCTaBIISIIOIMMHU OCHOBY ISl CAMOPA3BHTHsS W HENPEPHIBHOTO 00pa30BaHUs, IIEIOCTHOCTh
OOILIEKYIBTYPHOTO, INYHOCTHOT'O U [TO3HABATEILHOTO PA3BUTHUS IMYHOCTH O0YYAIOIIIXCSL.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca IeOMETpUM Ha YpPOBHE CpEAHEro oouero oOpa3oBaHUS
00ycJIOBJIeHa MPAKTUYECKON 3HAYMMOCTBIO METANpPEIMETHBIX W MPEIMETHBIX pe3yJbTaToOB
00y4YeHHsI TEOMETPHH B HANpPABJICHUHU JMYHOCTHOTO PA3BHTHUS OO0yJaromuxcs, GOpMHUPOBAHUS
(YHKLIMOHAJIBHON MaTeMaTH4ecKOM TI'PaMOTHOCTH, W3YyYEHMsI IPYTUX Y4eOHbIX IMCLUIUIMH.
PazButne y oOydarolmuxcsi MpaBUIbHBIX IPEACTaBICHUI O CYIIHOCTH U IPOUCXOXKICHUU
TeOMETPUYECKUX a0CTpaKIUii, COOTHOIIECHUH PEaTbHOTO U HICATBHOT0, XapaKTepe OTPaKECHUs
MaTE€MaTU4YeCKOW HAyKOM SIBJICHUH W IIPOLECCOB PEATIBHOIO MHUpPA, MECTE T€OMETPUHU B CUCTEME
HayK M pOJM MaTeMaTH4YeCKOr0 MOJEIMPOBaHMs B HAy4YHOM IIO3HAHUUM U B IPaKTHKE
crocoOCTBYeT (OPMHUPOBAHHUIO HAYYHOIO MHUPOBO33PEHUS YUaIMXCs, a TakXke KadyecTB
MBIIICHHS], HEOOXOAUMBIX JUTS aJalTallii B COBPEMEHHOM OOIIIEeCTBE.

['eomerpus sBisieTcss OAHMM W3 0a30BBIX TIPEIMETOB HAa YPOBHE CPEIHETO OOIIero
o0pa3oBaHus, Tak Kak oOecleyrBaeT BO3MOXKHOCTb M3Y4EHHUS KaK IUCIMIUIMH €CTECTBEHHO-
Hay4YHOH HalpaBJIeHHOCTH, TaK U T'YMaHUTapHOM.

Jlormueckoe MpblluIeHUE, (GopMHpyeMOe MpU H3YyYEHUH OOYYarolIMMHUCS HOHSITHUHHBIX
OCHOB TEOMETPUU M TIOCTPOCHUM IIETIOYKH JIOTUYECKHX YTBEPXKIECHUH B XOJIe peIICHUS
reOMETPUYECKUX 3a/a4, YMEHHME BBIIBUTaThb W OMNPOBEPraTh THIOTE3bl HEMNOCPEICTBEHHO
UCTOJIB3YIOTCSl MPU PpEIIeHUM 3aj7ad eCTECTBEHHO-HAyYHOIro LHMKJIAa, B YaCTHOCTH U3 Kypca
bu3uku.

YMeHHe OpHUEeHTHPOBATHCS B MPOCTPAHCTBE WIrPaeT CYIIECTBEHHYIO pOJb BO BCEX
o0nacTsaX JesTedbHOCTH 4YenoBeka. OpueHTalusi YeloBeKa BO BPEMEHU M INPOCTPAHCTBE —
HEO0X0/IMMOE YCIIOBHE €ro COLMAJIbHOrO OBITHS, (hopMa OTpPaKEHUS OKPYXKAIOLIEr0 MUpA,
YCIIOBHE  YCHEITHOTO TIO3HAHWUS W aKTHBHOTO TPEoOpa3oBaHHs  JACHCTBUTEIHHOCTH.
OmnepupoBaH#e MPOCTPAHCTBEHHBIMU 00pa3aMu 00bETUHSIET pa3Hble BUBI YI€OHOH U TPYIOBOM
NEeSITeIbHOCTH, SBISIETCS OJHUM M3 MPO(ECCHOHANBHO Ba)KHBIX KAauyeCTB, IMOATOMY akKTyalbHa
3agada (OPMHUPOBAHUS y OOYYAIOMIMXCSl MPOCTPAHCTBEHHOTO MBIIUICHUS! KaK Pa3HOBUIAHOCTU
00pa3HOTO MBIIUIEHUS! — CYIOIECTBEHHOTO KOMITOHEHTa B TOJTOTOBKE K IPAKTHYECKON
NEeSITETHHOCTH 110 MHOTHUM HAIPaBJICHHSIM.

Llenb ocBOEHHSI TpOrpaMMBbl yueOHOT0 Kypca «I eomeTpus» Ha 6a30BOM ypoBHE 00yUECHHS
— o0mieoOpazoBarenbHOE M OOIICKYIBTYPHOE DPAa3BUTHUE OOYJArOMIMXCS 4Yepe3 oOecredeHue
BO3MOXHOCTH IPUOOPETEHUS U UCIOJIb30BAHUSI CUCTEMAaTHUYECKUX I'€OMETPHUECKUX 3HAHUM U
JecTBUH, crienuUUHbIX T€OMETPUH, BO3MOXKHOCTH YCIIELIHOTO IPOAOJKEHHs 00pa30BaHus MO
CHELHATBHOCTSAM, HE CBA3aHHBIM C MPHUKJIAIHBIM HCIIOIH30BAaHUEM T'€OMETPUU.

[Iporpamma mo reoMeTpur Ha 0a30BOM YPOBHE NpeAHA3HAYCHA IS OOYYaIOLIMXCS
CpeIHEH IIKOJbl, HE HCHBITHIBABIIMX 3HAYUTENbHBIX 3aTPYJHEHUH Ha YPOBHE OCHOBHOIO



obmero obpazoBanusa. Takum oOpa3om, oOydaromuecss Ha 0a30BOM YpPOBHE JOJKHBI OCBOHTH
o0mye MaTeMaTHYECKUEe YMEHHsI, CBS3aHHBIE CO CHEIM(PHUKON T€OMETPUH U HEOOXOIUMBIE IS
YKU3HU B COBpPEMEHHOM oO1iecTse. Kpome 3T0ro, OHM UMEIOT BO3MOXKHOCTh U3YYUTh T€OMETPHUIO
Oosee riybOKO, €l B JaIbHEHUIIEM BOSHHUKHET HEOOXOIMMOCTh B TEOMETPUUYECKUX 3HAHUSIX B
poecCuOHaNBHOM NeSTebHOCTH.

JlocTikeHue e OCBOCHUS MPOrpaMMbl 00€CIIEUNBACTCS PEIICHUEM COOTBETCTBYIOLIMX
3agad. [lpuopuTteTHBIMU 3a7a9aMi OCBOCHHUS Kypca «I eomerpun» Ha 6a3oBoM ypoBue B 10—11
KJ1accax SIBIISFOTCSA:

e (QopmupoBaHUE TMPEICTABICHUS O TIEOMETPHUM KaK YacTU MHUPOBOM KYJIbTYpbl H

OCO3HaHHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MUPOM;

e (QopmupoBaHuE MpEACTABIECHUS O MHOTOTpaHHMKAaX M TejJaxX BpallleHUs Kak o
BOXHEHIIINX MaTeMaTHYECKUX MOJEINSX, MO3BOJISIONINX OMUCHIBAaTh U U3y4aTh pa3HbIE
SBJICHUS OKPY>KAIOILIEr0 MUPA;

e (QopmupoBaHME YMEHMs PACIIO3HABATh HA 4YEPTEkKaxX, MOJCNIAX U B PEAIbHOM MUDE
MHOTOTPaHHUKH U T€JIa BPALICHMUS;

e OBJIQJICHWE METOJaMH pEUICHHs 3aJad Ha IOCTPOCHHS Ha H300paKeHHIX
IIPOCTPAHCTBEHHBIX (pUTyp;

e (QopmupoBaHUE YMEHHUSI ONEPUPOBATH OCHOBHBIMU MOHITUSIMH O MHOTOIPAaHHUKAX H
TeJax BpallleHUsl U UX OCHOBHBIMM CBOMCTBaMU;

® OBJAJICHHE AITOPUTMAMH PEIIEHUs OCHOBHBIX THIIOB 3aja4; (JOPMHUPOBAHHE YMEHHUS
IPOBOJAMTH  HECJIOXHBIE JOKa3aTeNbHbIE  pacCyXkJE€HHS B  XOJ€  pELICHUS
CTEPEOMETPUYECKHUX 3a]1a4 U 33]1a4 ¢ IPAKTUUYECKUM CONEPIKAHUEM;

® Dpa3BUTHE MHTEJJIEKTYAIbHBIX W  TBOPYECKMX CcHocoOHOcTell  oOywaromumxcs,
MO3HABATEILHON aKTUBHOCTH, UCCIEAOBATEIBCKUX YMEHUHN, KPUTUYHOCTH MBIIIIICHUS;

e (opMmupoBaHue (QYHKIMOHAIBHOM TPaMOTHOCTH, PEJIEBAHTHOM TE€OMETPUHU: YMEHUE
pacrio3HaBaTh MPOSBJICHUS T€OMETPUYECKUX MOHATHH, 0OBEKTOB M 3aKOHOMEPHOCTEN B
PEATBbHBIX JKU3HCHHBIX CHUTYalMSX W TMPH H3YUYECHUU IPYTUX YYEOHBIX TPEIMETOB,
IPOSIBJIEHUS] 3aBHCHUMOCTEH M 3aKOHOMEpPHOCTEW, (QOpMyIHpoBaTh HX Ha S3bIKE
FEOMETPUM M  CO3[aBaTh TIE€OMETPUYECKHE MOJEIHM, IPHUMEHATh OCBOEHHBIN
FEOMETPUUECKUN ammapar JJig pelIeHUs MPaKTHKO-OPUEHTUPOBAHHBIX — 3ajad,
MHTEPIPETUPOBATH U OLICHUBATh MTOJIyYE€HHbIE PE3YJIbTATHI.

OTnuuuTeNnbHON 0COOEHHOCTHIO MPOTrPaMMBbl SIBJSIETCSI BKIIOUEHHUE B KypC CTEPEOMETPUN
B HAayaJle ero W3y4YyeHUs 3ajad, pellaeMblX Ha YpPOBHE HHTYUTHBHOTO TO3HAHUA, U
ornpeneN€HHBIM 00pa3oM OpraHM30BaHHAs paboTa HAJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO0 W TPOCTPAHCTBEHHOTO MBIIUIEHUS, CTUMYJIHUPYET NPOTEKaHWE HWHTYUTUBHBIX
MIPOLIECCOB, MOTUBHUPYET K JaJbHEHIIEMYy U3yUEHHIO TIPEMETA.

[Ipeamourenue OTAAETCS HArIAIHO-KOHCTPYKTUBHOMY METONY OOYy4YeHHs, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-NPAKTUYECKOU
JesTeNIbHOCTH. Pa3BuTHE MpOCTPaHCTBEHHBIX MPEACTAaBICHUM Yy ydaluxcs B Kypce
CTEpEOMETPUU MPOBOIUTCS 3a CUET pellleHus 3a7a4 Ha CO3JJaHUE MPOCTPAHCTBEHHBIX 00Pa30B U
3aJa4 Ha OINEpHpPOBaHUE MPOCTPAHCTBEHHBIMU oOpazamu. CozgaHue oOpaza HPOBOAMUTCA C
OTIOpPOil Ha HAIJISTHOCTH, @ OTNIEPHUPOBAHNE 00pPa30M — B YCIOBUSAX OTBJICUEHHS OT HATJISHOCTH,
MBICJIEHHOTO U3MEHEHHUS €r0 UCXOAHOIO COEPIKAHNUS.

OcHOBHBIE coaepkaTenbHble JuHMM Kypca «l'eomerpum» B 10-11 kmaccax:
«MHuororpanHukn», «IIpsiMble U TIJIOCKOCTU B MPOCTPAHCTBEY, «Tena BpameHus», «BekTopbl 1
KOOpJMHATHI B IPOCTPAHCTBE». POPMUPOBAHKE JTOTMUECKMX YMEHUN paclpeAesieTcsl HE TOIbKO



[0 COJAEPKATeNIbHBIM JIMHHUSM, HO W MO ToaaM oOOydeHHsl Ha YpPOBHE CpETHEero oO0IIero
o0OpazoBaHusl.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaM OCBOCHUS
paboueii mporpamMmBbl, pactpeieIEHHBIM 0 ToAaM 00yUeHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3oMm,
9YTOOBl  OBJAJICHUE TI'E€OMETPUYECKHMMH TOHATUSMH WM  HaBBIKAMH  OCYIIECTBIISLIOCH
MOCIIEIOBATEIHbHO M MOCTYNATENbHO, C COOJIIOJICHUEM MPUHIUIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIFOYATIUCH B OOIIYI0 CHCTEMY reéOMETPUICCKHX MPEACTABICHUI 00yJarOIINXCs,
pacmupsisi 1 yriayousisi e€, o0pas3ys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yuenue reomerpuun otBoAuTCs 2 yaca B Hepento B 10 kiacce u 1 yac B Henenio B 11
KJ1acce, BCEro 3a JiBa roja ooyuenus - 102 yueOHBIX daca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUS CTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHCcTBo. [loHATne
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPUM: AaKCUOMBI CTEPEOMETPUHU U CIEJICTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECS, TapaJUIEIbHbIE U
CKpeluMBamoIuecs npsaMble. [lapayienbHOCTh HPSAMBIX M IUIOCKOCTEM B IPOCTPAHCTBE:
NapaJuleJbHbIe IPSMBIE B IPOCTPAHCTBE; IAPAUICIBHOCTh TPEX NPIMBIX; MNapaJUICIBHOCTH
IPSAMOM M IJIOCKOCTH. YTJbl C COHAIIPABICHHBIMH CTOPOHAMH; YroJl MEXKIy HIPSIMBIMU B
npoctpancTBe.  llapamienpHOCTH  IJIOCKOCTEH:  MapajuleNbHblE  IUIOCKOCTH;  CBOMCTBA
napaieNbHbIX m1ockocTel. [Ipocreiine npocTpancTBEHHbIE (PUIYPBl HAa MIIOCKOCTU: TETPAdIp,
KyO, mapajuieNenuIie]; IoCTPOSHUE CEYCHUH.

IlepneHgUKyISIpHOCTE  IPSAMOM M IUIOCKOCTH:  NEPIEHIUKYJSPHBIE IpsIMBIE B
IIPOCTPAHCTBE, MpsAMbIE NapauIeIbHBIE M MNEPHEHIUKYISIPHbIE K IUIOCKOCTH, IIPU3HAK
NEPNEHIUKYIAPHOCTH TPSAMOM M IUIOCKOCTH, TE€OpeMa O TMPAMON IEPHEHAUKYISIPHON
IJIOCKOCTH. YTIIbl B IPOCTPAHCTBE: YrOJd MEXAY HPSIMOM U IIOCKOCTBIO; ABYTPaHHBIM yrol,
JIMHEHHBIN YroJl JBYIPaHHOro yria. llepneHaukyisp M HAKIOHHBIE: PACCTOSHHE OT TOYKHU J0
IUIOCKOCTH, PACCTOSHUE OT MpsIMOM [0 IUIOCKOCTH, NPOEKIMs (UIYyphl Ha IIOCKOCTb.
IlepneHAUKYIAPHOCTD TUIOCKOCTEN: IIPU3HAK MEPIEHIUKYIIAPHOCTU ABYX IUIOCKOCTEN. Teopema
0 TpEX MEPHEHAUKYIAPAX.

MHoOrorpaHHuKHu

IlonsAiTMe MHOIOrpaHHUKA, OCHOBHBIE DJJIEMEHTHI MHOIOTPAaHHUKA, BBIIIYKIBIE U
HEBBIIYKJIbIE MHOTOIPAHHUKH; Pa3BEPTKA MHOrOrpaHHuka. Ilpusma: N-yroiapHas nmpusMa; rpaHu
Y OCHOBAHHUS MPU3MBI; MIpsiMasi U HaKJIOHHAsI IPU3Mbl; OOKOBAs U IMOJIHAS IOBEPXHOCTH IPU3MBI.
[Tapayenenunesn, NpsAMOYTOJIBHBIN MMapajuieNenuIe] U ero cpoicrsa. Ilupamuaa: n-yronpHas
nupamMpia, TpaHM W OCHOBAaHME NHMpaMHbl; OOKOBas M TOJHAs IMOBEPXHOCTb IMHPaMUIbI;
IpaBWIbHAasg M YyCEU€HHas MNHpaMuAa. OJIEMEHTHl MNpU3Mbl W nupamuzabsl. [IpaBunbHbIe
MHOTOI'PAHHUKH: TOHSATHE IPABUIBHOTO MHOI'OIPAHHHUKA; MPABWIbHAS MPU3Ma W IpaBUIIbHAsS
NUpaMuJia; MpaBUiIbHAas TPEyroibHas MUpaMuia U MpaBUIbHBIN TeTpasap; KyO. IlpencraBnenue
O IMpaBWIbHBIX MHOIOTPaHHMKAaX: OKTa’Jap, HoJAeKa’Ap M ukocadap. CedeHus HOpuU3MbBl U
ApPaMUBL.

CummeTpusi B IPOCTPAHCTBE: CUMMETPUS OTHOCHUTEIBHO TOYKH, MPAMOM, IUIOCKOCTH.
DJIEMEHTHI CAMMETPHUH B IUpaMuax, napajuieienuneaax, IpaBuiIbHbIX MHOITOTPAHHUKAX.

Brruncnenue 31eMEHTOB MHOTOTPAaHHUKOB: pEOpa, MuaroHanu, yrisl. [lnomans 60koBoH
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU MPSMOM IPHU3MBI, IUIOLIAJb OCHOBAaHWM, Teopema O
OOKOBOM TIMOBEPXHOCTH TPsAMOM mpu3Mbl. [lnomaas OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
NPaBWIBHON NMHUpamMHUAbl, TeopeMa O Iulouiaau yceu€HHod nupamuiabl. [loHsTHe 00 00BEME.
O06BEM nupamMubl, IPU3MBI.

[TonoGuble Tena B mpocTpancTBe. COOTHOLICHHS MEXAY IUIOUIAIIMU TOBEPXHOCTEH,
00BéMaMHU ITOJOOHBIX TEI.



11 KUIIACC

Tesa BpaleHus

[{unuaapuyeckas MOBEPXHOCTh, O00pasyloliye UWINHIPUYECKONH IOBEPXHOCTH, OCh
HUIMHIPpUYECKON rmoBepxHocTU. Lunuuap: ocHoBaHMs M OOKOBasi HOBEPXHOCTh, 00pa3yromias u
0Cb; TUIOIIAAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konnueckasi MmMoBepXHOCTb, OOpa3yroline KOHUYECKOH IOBEPXHOCTH, OCh M BEpIIMHA
KOHHYecKkol mnoBepxHOcTH. KoHyc: ocHOBaHME M BeplIMHA, OOpa3yromias M OCh; IUIOMIAb
OOKOBOM U TOJHOM MOBEPXHOCTH. YCEUEHHBIN KOHYC: 00pa3yrollMe U BBICOTA; OCHOBAHHS U
OOKOBast IOBEPXHOCTb.

Cdepa m map: meHTtp, paamyc, AUAMETp; IUIOMIAAb IOBEPXHOCTH cdeprl. B3zammuoe
pacrnosioxeHue cepsl U IIIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; IIomanb chepsl.

N3o00paxenue Ten BpalleHus Ha TUIOCKOCTH. Pa3BEpTka HUIMHApa U KOHYCA.

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

[Tonsitue o0 o0béme. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
NPsIMOYTOJIBHOTO Tapaienenuneaa u cieactsus u3 He€. O0BbEM muuHapa, koHyca. O0BEM
nrapa ¥ Iiomasib cepsl.

[TonoGuble Tema B mpoctpaHcTBe. COOTHOUICHHS MEXKAY IUIOUIAIIMHU TTOBEPXHOCTEH,
00BéMaMu ITOJO0HBIX TEI.

Ceuenuss nuMaMHIpa (MapauielbHO W TMEPHEeHIUKYISIPHO OCH), CEUeHHUs KOHyca
(mapaenbHOe OCHOBAHUIO U MPOXO/SIIEE Yepe3 BEPIINHY), CEUEHUS 11apa.

BexTOopbl M KOOPpAUHATHI B IPOCTPAHCTBE

BekTop Ha miockocTy U B pocTpaHcTBe. Cl0KeHNE U BBIYUTAHUE BEKTOPOB. Y MHOYKEHHE
BEeKTOpa Ha uucio. Pa3noxeHue BekTopa 1Mo TpéM HEKOMIUIaHApHBIM BekTopaMm. IIpaBuio
napajuienenunena. Pemenne 3amay, CBsI3aHHBIX ¢ IPUMEHEHHUEM ITPaBWII JEHCTBUI C BEKTOpaMHU.
IIpssmMoyronbHas cucremMa KOOpAMHAT B mpocTtpaHcTtBe. KoopaunHarsl BekTopa. IIpocreimme
3a7a4yd B KOOpAMHATax. Yrojd Mexay BekTopamu. CKalsipHOE NPOU3BEIECHUE BEKTOPOB.
Bbruucnenue yrioB Mexay NpsAMBIMH U IUIOCKOCTSIMH. KOOpAMHAaTHO-BEKTOPHBIH METOA IpH
pelIeHNH TeOMEeTPUUYECKUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3yJabTaThl OCBOEHMs IporpamMmbl ydyeOHOro mnpeamera «MaremaThka»
XapaKTEepU3yIOTCS:

I'paxxnanckoe BocnuTanue:

C(OPMHUPOBAHHOCTBIO TIPAXIAHCKOW IO3UIMM OOydYaroUmlerocs Kak akTHUBHOIO U
OTBETCTBEHHOI'0 YJIEHa POCCUICKOro OOILIECTBA, MPEJICTABICHHUEM O MAaTEMAaTUYECKUX OCHOBAaX
(YHKIMOHUPOBAHUS PA3MUYHBIX CTPYKTYp, SBICHHMH, NPOIEAYyp TIpa)kIaHCKOro oOmiecTBa
(BBIOOpBI, OMpOCHI M Ip.), YMEHHEM B3aUMOJEIHCTBOBATH C COLMAIbHBIMU HHCTUTYTAMHU B
COOTBETCTBUM € UX (QYHKIMSIMU U Ha3HAUEHUEM.

ITaTpuoTH4eckoe BOCIUTAHUE:

c(OpMUPOBAHHOCTBHIO POCCUICKON IpaKIaHCKOW MIAEHTUYHOCTH, YBAXKEHUS K IPOILIOMY
U HACTOAILIEMY pPOCCUHCKOM MaTEeMaTHKH, LEHHOCTHBIM OTHOIIEHHEM K JIOCTHIKEHUSIM
POCCUICKHX MAaT€MaTUKOB M POCCHMCKONM MaTeMAaTHYECKOM IIKOJIBI, K HCIOJB30BAHUIO ITHX
JOCTHO)KEHUH B IPYTrUX HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:

OCO3HAHMEM [JyXOBHBIX LIEHHOCTEH pOCCHUICKOro Hapoaa; CcHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MTOBEICHHUS, CBA3AHHOIO C NMPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUN HAYKH U JEATEIBHOCTBIO YYEHOIO; OCO3HAHMEM JIMYHOIO BKJIAJAa B IOCTPOEHUE
YCTOMYMUBOTO OYAYIIETO.

JcTeTHYecKoe BOCIIUTAHUE:

ACTETUYECKUM  OTHOLIEHMEM K  MHpPY, BKJIKOYas OCTETUKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pELIeHUH, pPacCyXIeHUi; BOCIPHUMMYHMBOCTHIO K
MaTeMaTHUYeCKUM acleKTaM pa3JInyHbIX BUJOB UCKYCCTBA.

Du3nyeckoe BOCIUTAHHUE:

Cc(OPMHPOBAHHOCTBIO YMEHUS NPUMEHSATh MaTeMaTH4YecKHe 3HaHUsA B HHTEpecax
310pOBOTO U 0e30macHOro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY 370POBBIO
(3mopoBoe muTaHMe, cOaTaHCUPOBAHHBIM PEXUM 3aHATHI U OTHbIXa, peryispHas (usnueckas
AKTUBHOCThH); (PU3MUECKOrO COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTHBHO-030POBUTEIHHON
JESATENBHOCTBIO.

TpyaoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYJy, OCO3HAHUEM LEHHOCTU TPYIOJIOOHUS; MHTEPECOM K DPA3IUYHBIM
chepam npodhecCuOHATBHON AESITeNbHOCTH, CBSI3aHHBIM C MaTEeMaTHKON U €€ MpUIIOKEHUSIMHU,
YMEHHUEM COBEpIlaTh OCO3HAHHBIN BBIOOp Oyayliei mpodeccun U pealn3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMy OOpa3oBaHUIO U
€caM000pa3oBaHUI0 Ha MPOTSHKEHWH BCEW JKM3HM;, TOTOBHOCTHIO K AaKTUBHOMY Y4YacTHIO B
pEIIeHNN IPAKTUYECKUX 33/1a4 MaTeMaTUYeCKON HallpaBI€HHOCTH.

IKO0JIOTHYECKOe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJOTMYECKOW KYJIbTYPhI, NMOHUMAHHEM BIUSHUS COLMAIBHO-
SKOHOMMYECKHX IPOLIECCOB HAa COCTOSHHUE IPHUPOJHOM M COLMAIBHOW CpPEIbl, OCO3HAHHEM
J100aNbHOTO  XapakTepa SKOJOIMUYECKHMX Ipo0JieM; OpHEeHTauued Ha  NpUMEHEHHE
MaTeMaTHYeCKUX 3HAHWMU Ui PelIeHHs 3a/1a4 B 00JIACTH OKPYXKAroIeH Cpeibl, MIIaHUPOBAHUS
MIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM AJIs1 OKPYKAIOILEN CPEJIBI.

IleHHOCTH HAYYHOI'0 IO3HAHMA:



C(OPMHUPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M OOLIECTBEHHOW MPAKTUKH, TOHUMAaHHEM MaTeMaTHYECKOW HayKu Kak cepsl
YeJIOBEUYECKON JESTEIbHOCTH, ITAOB €€ pa3BUTUS U 3HAYMMOCTH Ul pa3BUTUS LIMBUIIN3ALUY;
OBJIAJICHUEM S3BIKOM MAaTE€MaTUKU M MAaTEMaTU4YECKOW KyJIbTYPOH KaK CpPEACTBOM IIO3HAHUS
MHUPA; TOTOBHOCTBIO OCYILECTBJISATh IPOEKTHYIO M HCCIENOBATEIbCKYIO JEATEIbHOCTD
MHAUBUAYAJIHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MertarnpenMeTHbIe pe3yabTaThl OCBOCHUS POTrPaMMBbI yUeOHOTO mpeamMeTa «MareMaTHKay
XapakTepU3YIOTCS  OBJAJCHHEM  YHUBEPCAIbHBIMUA  HO3HABAMENbHbIMU  OeliCBUaMU,
VHUBEPCANILHLIMU —~ KOMMYHUKAMUBHBIMU — OUCMBUAMY,  YHUBEPCATbHbIMU — pPe2yisamuUeHbiMU
oelicmeusimu.

1) Vhusepcanvhvle noznasamensmsle oeticmeust, obecnevusaiom Gopmuposanue 6a308blx
KOCHUMUBHBIX NPOYECCo8 00yyalowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUpad;
npUMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHull pabomams ¢ ungopmayueti).

Ba3zoBble Jioruyeckue eiicTBUSA:

® BBUIBISITH M XapaKTEPU30BATh CYIIECTBEHHBIC MPH3HAKK MAaTEeMaTHYECKUX OOBEKTOB,
MOHSTHUM, OTHOIIEHUN MEXAY MOHATUAMHU; (OPMYIHUPOBATH ONpEACNCHUSI MOHATHUMH;
yCTaHABJIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCH(HUKAINN, OCHOBAHHS JJIsi 0000IIeHNUs
¥ CpaBHEHHUS, KPUTEPUHU TIPOBOJMMOTO aHAJIH3a,

® BOCIPHHHMATH, (HOPMYIHPOBATh U MPEOOPA3OBHIBATH CYXKJICHUS: YTBEPIUTEIbHBIE U
OTpUIaTeNbHbIE, eANHUYHBIC, YACTHBIE U OOIIHE; YCIOBHEIE,

® BBIBIATH MAaTEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MIPOTUBOPEUHS B (haKTax,
TAHHBIX, HAOMIOACHUSIX W YTBEPXKACHHUAX; MpenjaraTb KPUTEPUU [UIsl BBISBICHHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

® JlenaTh BBIBOJIBI C HMCIIOJIH30BAaHUEM 3aKOHOB JIOTUKH, JACTYKTUBHBIX W WHIYKTUBHBIX
YMO3aKTFOUYEeHUN, YMO3aKIIOUEeHUH 110 aHAIIOTUH;

® [POBOJUTH CAMOCTOSTEIHFHO JJOKA3aTeIhCTBA MATEMAaTHIECKUX YTBEPKACHUH (TIpsSMBbIE
U OT TMPOTHBHOTO), BBICTPAMBATh ApPTyMEHTAIIMIO, TPHBOJIUTH TPUMEPHl U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BBIBOIHI;

e BBIOMpATH CHoco0 perieHusl y4eOHOUW 3amauu (CpaBHHUBAaTh HECKOJBKO BapUAHTOB
pelieHns, BEIOUpaTh HanOoIee MOIXOMANINA ¢ YIETOM CaMOCTOSTEBHO BBIICTICHHBIX
KPUTEPUEB).

ba3oBrble uccienoBare/bCKue 1eHCTBHA:

® WCIOJB30BAaTh  BOMPOCHl  KAaK  HWCCIEAOBATEIBCKUHA  WHCTPYMEHT  TO3HAHUS;
dbopMynHUpOBaTh BOIPOCHI, PUKCUPYIOIINE TPOTHBOPEUHE, MPOOIeMy, yCTaHABIUBATh
HUCKOMOE W JaHHOe, (OPMHPOBATH THUIOTE3y, APTyMEHTHUPOBATH CBOK TIO3HIIHIO,
MHEHHE;

® [POBOJUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIA SKCIEPUMEHT, HCCIIEOBaHUE IIO
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaThuyeckoro oObeKTa, SBICHHS, Ipolecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MEXy OOBEKTaMH, SIBICHUSMH, IPOIIECCAMHU;

® CaMOCTOATENILHO  (OpMyIHpOBaTh OOOOIIEHHMS M  BBIBOABI IO  pe3yiabTaTaM
POBEAEHHOTO HAOJIOCHHS, UCCIIEIOBAaHUS, OLEHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX
PE3ybTaTOB, BBIBOJIOB M 0000IICHHMIA;



IIPOrHO3UPOBATE BO3ZMOXKHOEC Pa3BUTUC IIPOLECCA, 4 TAKIKEC BbIABUIaTh IIPEAITOIOKCHHUA
O €TI0 Pa3BUTHUH B HOBBIX YCJIOBUAX.

Pabora ¢ unopmanmeii:

BBIABIIATH AeDUIIUTHI MHPOPMALIUH, TaHHBIX, HEOOXOAUMBIX JIUIsl OTBETa HA BOMPOC U
JUIsl pELIEHUs 3a]1a4H;

BBIOMpaTh HMH(OPMAIMIO W3 HWCTOYHUKOB pA3IMYHBIX THUIOB, AaHAJIW3UPOBATH,
CHCTEMAaTH3UPOBATh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IIPEJICTaBICHHUS];

CTPYKTYypUpOBaTh HH(OpMaLMIO, TMPEACTaBIATh €€ B  pasNu4HbIX (Qopmax,
WTIOCTPUPOBATH TpaduuecKy;

OLICHUBAaTh HAA&KHOCTh HMHGPOPMAIMU IO CaMOCTOSITENBHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

2) Vhusepcanvnvle KOMMYyHUKAmMuUHble Oelicmeus, 00ecneuusaom c@hopmuposanHoCcms
COYUATLHBIX HABLIKOB 00YUAIOUUXCA.
Oo0menne:

BOCIIPUHHUMATh U (pOPMYIHPOBATH CY)XICHUS B COOTBETCTBUU C YCIOBUSIMH U LEIIMHU
OOLIEHMs; SICHO, TOYHO, I'PaMOTHO BBIPAKaTh CBOI TOYKY 3PEHUS B YCTHBIX U
NMCEMEHHBIX TEKCTaX, JaBaTh MMOSICHEHHUS M0 XOJy PEIICHHs 3a/1a4i, KOMMEHTUPOBATh
HOJTYYCHHBIH Pe3yJIbTaT;

B X071€ 00CYKICHHUS 33]aBaTh BOIIPOCHI T10 CYIIECTBY 00CYXKIaeMON TeMbI, TPOOIEMBI,
pemaeMoﬁ 3ala4i, BbICKAa3bIBaTb HACHU, HANCICHHLIC Ha TIOMCK PCIICHHA,
COIIOCTABJIAITb CBOU CYXACHUA C CYXICHHUAMHU APYIUX YYaCTHUKOB Avajiora,
OoOHapyKUBaTh pazIMuue U CXOJCTBO MO3UIHIL; B KOPPEKTHOH dopme popMyIHpoBaTh
pasHOIJIacHsl, CBOU BO3PAXKEHHUS;

NpPECTaBIIATh Pe3yJbTaThl PELICHUs 3a]auu, KCIIEPUMEHTA, UCCIIEAOBAaHUs, ITPOEKTa;
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUIEHUS € Y4ETOM 3a7ay Ipe3eHTAlUH U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyaHunuecTBo:

NOHMMAaTh M MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAMBHUIYAIbHOH pabOThI
OpU pelleHnu Y4eOHbIX 3ajay; MPUHUMATh [Eeldb COBMECTHOW JESTeNbHOCTH,
IUIAHUPOBATh OPTaHM3ALMI0 COBMECTHOM paboOTHl, pacmlpeneisTb BHUIbI PadoT,
JIOTOBAapHUBAThCS, OOCYXKJaTh IPOLIECC M pe3ylnbTaT padoThl; 0000IIaTh MHEHUs
HECKOJIBKHX JTIOACH;

y4acTBOBaTh B IPYNIOBBIX hopmax paboTsl (00CykaeHHUs,, 0OMEH MHEHUH, «MO3TOBbIE
HITYPMbI» W UWHBIE); BBINOJIHATH CBOIO 4YacTb pabOThl UM KOOPAMHHUPOBATH CBOU
JNENCTBUS C IPYTUMH YWIEHAMHU KOMaH/bl; OLIEHUBATh KaueCTBO CBOETO BKJIaJia B 00U
HPOAYKT 10 KPUTEPUSM, CHOPMYTUPOBAHHBIM YUaCTHUKAMH B3aUMOJICHCTBHUA.

3) Yuueepcanvnvie pecynamuenuvie oeticmausi, 0becneuusarom Gopmuposanue cCmvlCio8bix
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.
Camoopranu3amnus:

COCTaBJIATH TJIaH, AITOPUTM PELICHUS 33aJ]auH, BEIOUPATh CIIOCO0 PEIICHUs ¢ yU4ETOM
UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb:



e BIAJCTh HAaBBIKAMM I103HABATEIbHONW pedieKcud Kak OCO3HAHUS COBEPIIAEMBIX
JNEHUCTBUII M MBICIUTENbHBIX IPOLIECCOB, HX PE3yNbTAaTOB; BJIAAETh CIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpolecca M pe3yibTaTa pPELICHUS MaTeMaTHYeCKON
3a/1a4i;

® MpeABUAETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPH PELICHUH 33Ja4ud, BHOCHUTD
KOPPEKTUBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAWIEHHBIX
OIINOOK, BBISIBICHHBIX TPYTHOCTEH;

® OIEHUBAaTh COOTBETCTBHE pe3ylbTaTa LEIM M YCIOBUSAM, OOBSCHATH HPUYUHBI
JOCTHIKEHUSI WM HEIOCTHXKEHUS Pe3yJbTaTOB JAEATEeIbHOCTH, HAXOIUTh OILIHOKY,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI
10 KUIACC

OrnepupoBaTh NOHIATHSAMU: TOUKA, MPsIMasi, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUH U CIIECTBUS U3 HUX MPU PELIEHUU I€OMETPUUYECKUX
3azay.

OnepupoBaTh MOHATUSIMH: MAPAJUICIBHOCTh M TMEPIEHIUKYISIPHOCTh TMPSMBIX U
IIJIOCKOCTEM.

KnaccuduiupoBaTs B3auMHOE pacrooKeHUE MPSMBIX U TUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh TOHATUSMHU: JBYTPAaHHBIM Yroj, TpaHH MABYIPaHHOTO yria, pedpo
JIBYTPAHHOTO YTJIa; TUHEHHBIN YyroJl ABYTPaHHOTO yIJla; TpagyCcHasi Mepa JIBYTPaHHOTO yTJa.

OrnepupoBaTh TOHSATHUSMU: MHOTOTPAHHUK, BBIMYKJBIA W HEBBITYKJIBI MHOTOTPaHHUK,
AJIEMEHTHI MHOTOTPaHHUKA, TPaBUIIbHBII MHOTOTPAHHUK.

Pacno3naBaTh OCHOBHBIE BBl MHOTOTPAHHHKOB (MHUpaMHAA; MPU3MA, MPSIMOYTOJbHBIN
napajuiejenumnes, Kyo).

KnaccudumupoBarh MHOTOTpaHHUKM, BbIOMpas OCHOBAaHHMS [UIs  KjacCUUKAIIUU
(BBIMTYKJIBIE M HEBBIMYKIbIE MHOTOTPAHHHUKHU; TPABUJIbHbIE MHOTOTPAHHHUKH; TMPSMBIE U
HAKJIOHHBIE MPU3MBI, TapaJICICIUIIEbI).

OrnepupoBaTh MOHIATHAMU: CEKYIIas TUIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB.

OOBSCHATD MPUHITUTIBI TOCTPOCHUS CEYCHHH, HCTIONIB3YS METOJ CJICIOB.

Ctpouth ceueHuss MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBITIONHSTH (BBIHOCHBIE) TJIOCKHE
YEepTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHH3Y.

Pemares 3amaum Ha HaxOXJICHHE TEOMETPUUYECKUX BEIWYMH 10 oO0paslaM Wiu
aqropuTMaM, TPHUMEHSS W3BECTHHIE AHATUTHYECKHE METOABl TPH PEIICHUH CTaHIapTHBIX
MaTE€MaTUYeCKUX 3a7a4 Ha BBIYUCICHUE PACCTOSIHUN MEXAY ABYMS TOYKAaMH, OT TOYKH 0
NPsIMOH, OT TOYKH /10 TIOCKOCTH, MEKY CKPEIIUBAIOITUMUCS MTPSMBIMHU.

Pemares 3amaum Ha HaxOXJICHHE TEOMETPUUYECKUX BEIWYMH 10 oO0paslaM Wiu
aIropuT™MaM, NPUMEHSS HW3BECTHBIE AHAIUTHUYECKUE METOAbl IPU PEIICHUH CTAHIAPTHBIX
MaTEMaTUYECKUX 3a/lay Ha BBIUMCICHUE YIJIOB MEXKIY CKPEIIUBAIOUIUMUCS MPSMBIMHU, MEXIY
MPSIMOM M MJIOCKOCTBIO, MEXKY MIIOCKOCTSIMU, IBYTPAHHBIX YTJIOB.

Bbrancnsate 00bEMBI U TUIOMIAIM TOBEPXHOCTEH MHOTOTPAHHHUKOB (IIpU3Ma, MHpaMuia) ¢
npuMeHeHHeM (GOpMyJ; BBIUMCIATH COOTHOIIEGHUS MEXIy IUIOH[AIsMH TOBEPXHOCTEH,
00BbEMaMu TOAOOHBIX MHOTOI'PaHHHUKOB.



OmnepupoBaTh MOHATHSIMHU: CHMMETPHsSI B TPOCTPAHCTBE, IEHTP, OChb M IJIOCKOCTh
CUMMETPHUH; LEHTP, OCh U TNIOCKOCTh CHMMETPHUH (DUTYPHI.

N3Bnekatb, npeoOpa3oBbIBaTh U MHTEPIPETHPOBATH WH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTypax, MPEACTABICHHYIO HA YePTEkKaxX U PUCYHKAX.

[lpuMeHsATh TeoMeTpuYecKhe (akThl JJIsl PEHICHUS CTEPEOMETPUYECKUX  3ajad,
nmpearojgararomux HECKOJIbKO IMaroB pCIICHHA, C€CJIN YCJIOBHA NMPUMCHCHUA 3aJlaHbl B SIBHOU
dopme.

[IpuMeHATh MPOCTEHIINe MPOrpaMMHBIC CPEACTBA U DJICKTPOHHO-KOMMYHHKAIMOHHBIC
CHCTEMBI [TPU PEIICHUH CTEPEOMETPUUCCKHX 3a/1ad.

IIpuBoguTh IpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPOJNE U IKHU3HH,
pacro3HaBaTh MMPOSBICHUE 3aKOHOB T€OMETPHUH B HCKYCCTBE.

[IpuMeHATh TOJyYCHHBbIC 3HAHHMS Ha MPAKTHKE: aHAIW3UPOBATh PeajbHbIC CUTYAIlUd U
OPUMEHATh  M3YYCHHbIE TMOHATHS B  MpPOLECCe TOMCKA  PEHICHHS  MaTeMaTHYCCKH
chopMynUpOBaHHON MPOOJIEMBbI, MOJEIUPOBATh pEATbHBIC CUTyallMd Ha SI3bIKE T'C€OMETPHH,
UCCIICIOBATh IMOCTPOCHHBIC MOJICIH C HCIOJIb30BAHHEM TCOMETPUYECKHUX TOHATHH U TEOPEM,
anmapara anreOpbl; peniath MPaKTHYECKUE 3a1a4H, CBA3aHHbBIC C HAXO0XKICHUEM FeOMETPUIECKUX
BEJTUYHH.

11 KJIIACC

OnepupoBatb MOHSITUSIMU: HUIHHIpUYECKast MOBEPXHOCTb, oOpa3ymomue
[IWTHHIPAYECKON TTOBEPXHOCTH; IIIMHIP; KOHUYIECKasi IOBEPXHOCTH, 00Pa3yIONIne KOHHIECKON
MOBEPXHOCTH, KOHYC; CepruecKast TOBEPXHOCTb.

Pacnio3naBath Tena BpaieHus (IUIUHAP, KOHYC, cdepa u map).

OOBSICHATH CIIOCOOBI MOTyYEHUS Tell BpallleHHs.

KnaccuduiupoBars B3auMHOE pacmtoiokeHHe cPephl U TIIOCKOCTH.

OnepupoBaTh TOHATHUSMHU: IMAPOBON CETMEHT, OCHOBAaHHE CETMEHTA, BBICOTA CETMEHTA;
[IaApOBO CJIOH, OCHOBaHHE IIAPOBOTO CIIOSI, BBICOTA IAPOBOTO CIIOS; IIAPOBOM CEKTOP.

Bbrancnsate 00bEMBI U TUIOMIAU TTOBEPXHOCTEH TeN BpallleHUs, TeOMETPUUYECKUX Tl C
npuMeHeHueM (Gpopmyi.

OnepupoBaTh TOHSATUSAMHU: MHOTOTPAaHHHWK, BIUCAHHBIA B chepy W OMHMCAHHBIN OKOJIO
cdepsl; cdepa, BMcaHHAs B MHOTOTPAHHUK UITU TEJIO BPAIICHUS.

BbIYnCcnsaTE COOTHOILIECHUS MEXKIYy IUIOMIANAMU TMOBEPXHOCTEH M 00bEMaMU MOIO0OHBIX
Te.

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

BrInonHATh (BBIHOCHBIE) IIIOCKUE YEPTEKU M3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYD: BUJ
CBEpXY, COOKY, CHU3Y; CTPOHUTH CEUCHHSI TEJI BPAIICHHSI.

W3BiiekaTh, HHTEPIPETUPOBATH U MPEOOPa30BBIBATE HHPOPMAITUIO O MPOCTPAHCTBEHHBIX
reoMeTpruecKux GUrypax, MpeCTaBICHHYIO Ha YepTekKaX U PUCYHKAX.

OnepupoBaTh MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BBIMONHATE NEHCTBHS CIIOKEHUSI BEKTOPOB, BEIUMTAHHS BEKTOPOB U YMHOXCHHS BEKTOPA
Ha YHCI0, OOBICHATh, KAKUMH CBOMCTBAMM OHHU 00JIaJaloT.

[TpuMeHsITh IPaBUIIO MapalIeIeHUITe A,



OnepupoBaTh MOHATHAMHU: ICKAPTOBBI KOOPIWHATHI B IPOCTPAHCTBE, BEKTOP, MOIYIb
BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpPA, YroJl MEXKIy BEKTOpPaMH, CKaJIspHOE
MIPOM3BEICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIE BEKTOPHI.

HaxonuTh cyMMy BEKTOPOB M MIPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEKIY BEKTOpPaMH,
CKaJISIPHOE TIPOM3BE/ICHUE, PACKIIAIBIBATE BEKTOP 110 ABYM HEKOJUTUHEAPHBIM BEKTOPAM.

3aaBaTh IUIOCKOCTh YPAaBHEHHUEM B JIEKAPTOBOM CHCTEME KOOPMHAT.

[IpumensTh reoMerpuueckue (HakThl s PEHICHUS CTEPEOMETPUYECKHX — 3ajad,
NPEIOIAraloIluX HECKOJIBKO IIaroB PEIICHUs, €CIM YCJIOBUS NPUMEHEHHS 3a/laHbl B SIBHOM
dbopwme.

Pematp mpocreiinme reoMeTpuuecKre 3a1a9d Ha MPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO
MEeTo/1a.

Pemrate 3agaum Ha JJ0Ka3aTeNbCTBO MATEMATHYECKMX OTHONICHHA W HAaXOXKICHUE
TCOMETPUYCCKUX BEJIIMYHMH MO 00pa3laM WM aJrOPUTMaM, IPUMEHsSI U3BECTHBIC METOMBI NIPU
PEIICHUH CTaHIAPTHBIX MATEMAaTHICCKUX 3a]1a4.

[TpuMeHSTh TPOCTEHINE MPOTPAMMHEIE CPEIICTBA H JIICKTPOHHO-KOMMYHUKAIIMOHHBIC
CHCTEMBI IIPU PEUICHUU CTEPEOMETPHUCCKUX 33/1au.

[lpuBoUTH TpPUMEpPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B TPUPOAEC U IKU3HH,
pacrno3HaBaTh MPOSIBIICHUE 3aKOHOB T€OMETPHH B HICKYCCTBE.

[TpuMeHsTh TIONyYeHHBbIC 3HAHHWS Ha MPAKTUKE: aHAIU3UPOBATh PEAJbHBIC CHTYAIlMH U
OPUMEHATh  HM3YYCHHBIC TOHATHS B  MPOIECCe IMOMCKA  PEIICHUS  MaTeMaTHYECKU
chopMyIUpOBaHHON MPOOIEMBI, MOAECTUPOBATH pPEabHbIE CHUTYAIlMd Ha S3bIKE TE€OMETPHH,
UCCJICZIOBATh TIOCTPOSHHBIC MOJEIH C WCIOJB30BAHUEM T'€OMETPHUYSCKUX TOHSITHH U TEOpEM,
amnmapara aJreOpsl; penraTh NPakTHICCKUE 3a/1a9H, CBI3aHHBIC ¢ HAXOXKJICHHEM I'€OMETPHUCCKUX
BEJIMYKH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KIIACC
KounvecTBO yacoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Kourpoubnbie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypchl
bu6nuoreka [IOK
1 Beenetiiie b cTepeomeTpiio 10 https://m.edsoo.ru/1c209e37
[IpsiMBbIE M TUIOCKOCTH B IPOCTPAHCTBE. Bbu6moreka [IOK
2 . 12 1
[MapamienbHOCTh MPSIMBIX H TIOCKOCTEH https://m.edsoo.ru/1c209e37
3 [leprieHAMKYIAPHOCTD NPAMBIX U 12 bubnnorexa [JOK
IUIOCKOCTEN https://m.edsoo.ru/1c209e37
4 VYTl MEXAYy NPSAMBIMU U TIJIOCKOCTSIMU 10 1 bubmrorexa LIOK
AY TP https://m.edsoo.ru/1c209e37
bubnunoreka LIOK
5 M 11 1
HOTOTPAHHIIEH https://m.edsoo.ru/1c209e37
bubnmorexa LIOK
N 1
0 OObEMbI MHOTOTPaHHHIOB o https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CEeUeHUs], pACCTOSIHUS U YTJIbI 4 1 bubmmorexa LOK
P ' P r https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KJIACC

KouunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (uudposrie)
Ne n/m Konrpoubusie IlpakTuueckue
NMPOrpaMMblI Bcero odpa3oBaTe/bHbIE
padoTshI padoThbI
pecypchbl
bu6mmoreka [IOK
1 T 12
c1a Bpattieti https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
2 O0Bé 5 1
DEMBLTEH https://m.edsoo.ru/1c209e37
3 BekTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1 bubmmorexa [IOK
P pA poctp https://m.edsoo.ru/1c209e37
4 [ToBTOpEHME, 0000IICHNE, 7 1 bu6mmoreka [IOK
CHCTEMATU3ALMS 3HAHUI https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 34 3 0

[NPOT'PAMME



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

MMPOBEPSEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJbHOM ITPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble nmpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NpOBePsIEMOro .
0o0pa3oBaTe/IbHOI MPOrpaMMBbl cpeHero 001ero 06pa3oBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBarh NOHATUSIMU: TOUKA, MPsMasi, TNIOCKOCTb
25 [TpuMeHSTh aKCHOMBI CTEPEOMETPUH U CIEACTBHS M3 HUX MPH PEIICHUH
' reOMETPUUYECKUX 3a7a4
23 OnepupoBarTh MOHATHSAMH: TNapalieIbHOCTh U MEPHEHAUKYISIPHOCTh
' MPSIMBIX U IJIOCKOCTEN
-4 KnaccuduimpoBarh B3anMHOE pacIiioNioXeHUE MPSIMBIX M TUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh MOHATUSMH: JABYTPAHHBIM YroJ, TpaHH JIBYTPaHHOTO yIJa,
7.5 pedpo ABYIpaHHOTO yTiia, JUHEHHBIA Yo IBYTPAHHOTO yIJia, FpaaycHas
Mepa JIBYTPaHHOTO yria
26 OnepupoBaTh MOHATHUSMHU: MHOTOIPaHHMK, BBIMYKJIBI M HEBBITYKJIBIN
' MHOTOTPaHHUK, 2JIEMEHTHl MHOTOTPAHHUKA, TIPABUIIbHBI MHOTOTPAaHHHUK
24 Pacnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (IUpaMuaa, MPU3MA,
' MPSIMOYTOJIBHBIN TTapajuIeNIenuIe, Ky0)
KnaccuduimpoBath ~ MHOTOTpaHHHKH, BBIOMpass  OCHOBaHHS IS
- g Knaccupukanud  (BBIMYKJIBIE W HEBBINYKJIblE  MHOTOTPAHHUKH,
' MpaBUJIbHBIE MHOTOTPAaHHUKH, TIpSMBIE W  HAKIOHHBIE TPU3MBI,
napaiesIenune bl)
- g OmnepupoBatb HOHATHIMMU: ceKymias TJIOCKOCTB, CeueHHe
' MHOTOTPaHHHKOB
210 OOBSCHATH NPUHLHUIIBI  MOCTPOCHHUSI CEUYEHWH  MHOTOTPAHHUKOB,
' UCTOJB3Yysl METOJ CIIEJIOB
Ctpouth cedyeHUS MHOTOTPAHHUKOB METOJOM CJEJO0B, BBINOJHAThH
7.11 (BBIHOCHBIE) TIJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (UTYP:

BUJ] CBEPXY, COOKY, CHU3Y




7.12

Pemrate 3aa4i Ha HAXOKACHUC I'COMCTPHUYCCKUX BCIUYHH 110 o6pa3uaM
WK aJiropurMam, IMPUMCHASA HU3BECTHBIC AHAJIUTHUYCCKHUE MCETOAbI IIpH
peliCeHUM CTAaHAAPTHBIX MATCMATUYCCKHUX 3aJa4 Ha BbIYHCIICHHC
paCCTOﬂHI/Iﬁ MCXKAY ABYMA TOYKAMH, OT TOYKH OO HpHMOI;’I, OT TOYKH OO0

IIOCKOCTH, MCKAY CKPCIIUBAOIIIUMHUCS MTPAMBIMHA

7.13

Pemrate 3aa4i Ha HAXOKACHUC I'COMCTPHUYICCKUX BCIUYHH 110 o6pa3uaM
WK aJiropurMam, IMMPUMCHASA HU3BECTHBIC AHAJIUTHUYCCKUE MCETOAbI IIpH
PCIICHUHU CTAHAAPTHBIX MATCMATHUYCCKUX 3aJlad Ha BBIYHCIICHHUC YIJIOB
MCXKAY CKPCIIHNBAOMIMMHUCA TIPAMBIMH, MCKIAY HpHMOfI Hn IINIOCKOCTBIO,

MCXKAY IJIIOCKOCTAMHU, IBYI'PAHHBIX YI'JIOB

7.14

7.15

Boruucisate 00bEMBI M IUIOIIAIM  TIOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpusma, nmupamMuaa) ¢ npuMeHeHrueM GopMyIl, BHIYUCISATh COOTHOIICHUS
MEXKITY IIOIIAASIMHU MMOBEPXHOCTEM, 00bEMamMu 10T00HBIX

MHOI'OI'paHHUKOB

OHepI/IpOBaTB MNOHATHUAMHA: CHMMCTpHUS B IIPOCTPAHCTBC, LHCHTP, OCb H

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPbI

7.16

7.17

7.18

W3BnekaTh, mpeoOpa3oBbIBaTh U HHTEPIPETUPOBATh HHPOPMALHUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UIypax, MpeACTaBICHHYIO Ha
4yepTexax U pUCyHKax

[IpumeHnsaTh reoMeTpuueckue (akThl A PEIICHUS CTEPEOMETPHUECKUX
3ajad, MPeaNoJaraloliuX HECKOJIbKO IIaroB PELICHMs], €CIU YCIOBHS
IIPUMEHEHMS 3aJJaHbl B IBHOH (popme

HpI/IMCH}ITB HpOCTCf/'IHJHC nporpaMMHBIC CPEACTBA W  IJICKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMBEI ITPHU PCHICHUNU CTCPEOMECTPUICCKUX 3a1a4

7.19

7.20

[IpuBOIUTE MpHUMEpPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B IPHUPOJAE U

JKU3HH, paClIO3HABATh MPOABJICHUC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

[IpuMeHsATh MOTydYeHHBIE 3HAHUS HA MIPAKTHUKE: aHAIN3UPOBATh pPealbHbIe
CHUTyallud W TIPUMEHSTh H3y4YCHHBIC TIOHSATHS B TMPOIECCEe TTOMCKA
pereHus MaTeMaTHYECKU copMyIupOBaHHON pooIeMBl,
MOJISIUPOBATh peajibHbIe CUTYallMH Ha SI3BIKE T€OMETPHH, HCCIIE0BAThH
MOCTPOCHHBIE MOJIENU C HCIIOJIb30BAaHUEM T€OMETPUYECKUX MOHATHH H
TEOpeM, armapara anreopsl, pelaTh MPaKTUUECKUE 3a7aui, CB3aHHBIE C

HaxXOXJACHUCM I'COMCTPHUICCKUX BCINYNH




11 KUIIACC

Kon IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NPOBePsIEMOro .
0o0pa3oBaTe/IbHOI MPOrpaMMbl CpeHero o01ero 00pa3oBaHus
pe3yJabTara
6 I'eomerpus
OnepupoBaTh NOHITUSIMU: LUIHHIPUYECKAsl TTOBEPXHOCTH, 00pa3yolne
6.1 WIMHAPUYECKOW TMOBEPXHOCTH, LMIMHIpP, KOHUYECKAas IOBEPXHOCTb,
' oOpa3yrome KOHHYECKONW  IOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTh
6.2 Pacrio3naBath Tena BpameHus (MUINHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CITOCOOBI MOTYYSHHS TEJ BPALICHHS
6.4 KrnaccudunupoBaTs B3aUMHOE pacrioiiokKeHue cepbl U MIIOCKOCTH
OnepupoBaTh MOHATUSIMH: HIAPOBOM CETMEHT, OCHOBAaHHUE CETMEHTA,
6.5 BBICOTAa CETMEHTA, IIAPOBOW CIIOW, OCHOBAHWE IIAPOBOTO CIIOS, BHICOTA
IIapOBOTO CJI0s, IAPOBON CEKTOP
66 Bbruucnate 00BEMBI M IUIOMIAJM TOBEPXHOCTEH Ten BpalleHMs,
' TE€OMETPUYECKUX TeJI C PUMEHEHUEM (HOpMyIT
OnepupoBaTh TOHSATHSIMH: MHOTOTPAaHHUK, BIIMCAaHHBIA B chepy u
6.7 OTHMCAHHBIN 0KOJIO cdepsl, cdepa, BIUCAHHAS B MHOTOTPAHHUK WIIH TEJI0
BpaIICHUS
68 BBIUUCIIATE COOTHOIICHHST MEXAY IUIOMAASMHA TIOBEPXHOCTEH W
' 00BbEMaMu MMOAOOHBIX TeI
6.9 N300paxkaTh nzydaemble (GUIYpbl OT PYKH U C MPUMEHEHHUEM MPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BbInonHATE (BBIHOCHBIE) IUIOCKHE YEpPTEKHW U3 PHCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTYp: BHA CBEpPXY, COOKYy, CHH3Y; CTPOUTH CEUCHHS TeI
BpallleHus
W3BnekaTb, MHTEPIPETUPOBaTh M NPeoOpa3oBbIBATH HH(OPMAIHIO O
6.11 IIPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (QUTypax, NpPEICTaBICHHYIO Ha
yepTexkax U pUCyHKax
[TpumeHsTh TEeOMeTpHUeCKUe (AKThI sl PELUICHUS CTEPEOMETPHUECKUX
6.12 3aja4, MPEANoJaraluX HECKOJIbKO IIaroB pEHIeHMs, €ClIU YCIOBHUS
MPUMEHEHHUS 3a/laHbl B IBHOU (hopMme
6.13 OrnepupoBaTh MOHITHEM: BEKTOP B IPOCTPAHCTBE




6.14

BremonaaTs Z[ef/'ICTBI/ISI CJIOKCHHUA BCKTOPOB, BBIYUTAHHUSA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha YHCIIO, OGT:SICHSITB, KaKMMH CBOMCTBaMHU OHH

o0J1aaroT

6.15

HpI/IMeHHTb IIPpaBUJIO MapaJlICICIIUIICaAa IIPHU CII0OKECHUKU BEKTOPOB

6.16

OHCpI/IpOBaTB IOHATHUAMU: ACKAPTOBBI KOOPAWHATHEI B IIPOCTPAHCTBE,
BEKTOpP, MOAYJIb BEKTOpa, paB€HCTBO BCKTOPOB, KOOPAHWHATBEI BCKTOpPA,
yroa MCExKAy  BCKTOpaMu, CKaJIIpHOC  MNPOU3BCACHHUC  BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxoauth cyMMy BEKTOpOB W IPOM3BENEHUE BEKTOpa Ha YMCIO, yroi
MEXJly BEKTOpaMH, CKaJIIpHOE IIPOU3BEIECHUE, PACKiIaIbIBaTh BEKTOP IO

ABYM HCKOJUIMHCAPHBIM BCKTOPpaM

6.18

3a,HaBaTB IIJIOCKOCTh YPABHCHUEM B ,HeKapTOBOﬁ CUCTCMC KOOpAMUHAT

6.19

6.20

Pematsn HpOCTGfII.HHG reOMCTPpUUYCCKUC 3aJa4ud Ha JIPHMCHCHUC

BCKTOPHO-KOOPAWMHATHOI'O METOa

Pemars 3aJadd Ha A0Ka3aTCIbCTBO MATCMATHMYCCKUX OTHONIICHUH H
HaXO0XIACHUC I'COMCTPUYCCKHUX BCIUMYHH II0 06pa3uaM WK aJITOPpUTMaM,
MMPpUMCHAA HU3BCCTHBIC METObI npu PEIICHUHA CTaHAAPTHBIX

MaTeMaTHYCCKUX 3a1a4

6.21

[IpuMeHATh mpoCTEHIIME NPOrPAMMHBIE CpPEICTBA M DIEKTPOHHO-

KOMMYHUKAIITMOHHBIC CUCTEMBI IIPU PCHICHUU CTCPEOMCTPUICCKUX 3a1a1

6.22

IIpuBOAUTE NMpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U

JKU3HHU, paCllO3HABATDH IIPOSABIICHUC 3dKOHOB I'COMETPUHN B UCKYCCTBC

6.23

IIpuMeHATh NOJIy4EHHBIC 3HAaHWS Ha IPAaKTHKE: AHAJIW3UPOBATH
pealbHBIE CUTyallud W MPUMEHATb W3YYCHHBIE IIOHATHUA B IIPOLIECCE
MOKMCKA pELIEeHUS MaTeMaTHuecKd CQOpPMYIUPOBAHHOW MPOOIEMBI,
MOJICJINPOBATh PEajbHbIC CUTyal[UU HA SA3BIKE N€OMETPUH, UCCIIEI0BAThH
ITOCTPOEHHBIE MOJIENN C HCIIOJIIb30BAHUEM I€OMETPHYECKUX IOHATHUA H
TeopeM, armnapara anreOpbl, perars NpakKTUYeCKHe 3a1a4H, CBSI3aHHbIE C

HaxXO0XXJACHUCM I'€COMCTPHUICCKUX BCIININH




ITPOBEPAEMBIE D2JIEMEHTbBI COAEPKAHUA

10 KUIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS

I'eomerpus

7.1

OcHOBHBIE TIOHATHSI CTepeoMeTpuu. Touka, mpsiMas, TIIOCKOCThb, MPOCTPAHCTBO.
[TonsTie 00  aKCMOMATUYECKOM  TOCTPOEHUU  CTEPEOMETPUU:  AKCHOMBI

CTEPEOMETPHUH U CIICICTBUSA U3 HUX

1.2

7.3

7.4

B3aumHoe  pacrnosokeHue OpsIMBIX B IPOCTPAHCTBE:  IE€pPECEKaIOLIUecs,
napajuiefibHble U CKpeluBarommecs mnpsMeie. [lapamiensHOCTh MpPSMBIX U
IJIOCKOCTEH B  MPOCTPAHCTBE: MapajulelibHbIe TPsIMbIE B  IMPOCTPAHCTBE,
NapajuieTbHOCTh TPEX MPSIMBIX, MAPAIEIBHOCTh MPSAMON M IIIOCKOCTU. YTJBI C
COHANpPABJICHHBIMU CTOPOHAMH, YIrOJd MEXKIYy TpPSIMBIMH B IPOCTPAHCTBE.
[TapannenabHOCTh MIIOCKOCTEN: MapaijiebHbIE IIOCKOCTH, CBOMCTBA MapajlieIbHbIX
miockocteit. [Ipocrteiimme mpocTpaHCTBeHHBIE (DUTYPHI HA IUIOCKOCTH: TETPadp,

KY6, napajijieJICnmIic [, IOCTpOCHUE Ce4YeHUN

IlepneHgUKYIAPHOCTE MPSAMOM M IUIOCKOCTH: NEPHEHAMKYJAPHBIE IPSMBIE B
IIPOCTPAHCTBE, IIPSAMBIE MapAJIIEIbHBIE U IEPIEHAUKYISIPHBIE K ITIOCKOCTH, PU3HAK
NEPHEHANKYJIAPHOCTH IIPSIMOM U INIOCKOCTH, TEOPEMA O NPSAMOM NEPIEHAUKYIAPHON
IUIOCKOCTH. YTJBl B TPOCTPAHCTBE: YIrOJd MEXAY MpsAMOM M  IUIOCKOCTHIO,
JBYI'PAHHBIA yrOJI, JIMHEHMHBIM Yroia JAByrpaHHoro ymia. Ilepnenguxkymsap u
HAKJIOHHBIE: PACCTOSHHE OT TOYKM JO IUIOCKOCTH, PACCTOSHHE OT NPSIMOM 10
IUIOCKOCTH, MPOEKIMS (PUrypbl Ha TUIOCKOCTh. [leprneHauKynspHOCTh MIIOCKOCTEH:
NPU3HAK  TEpPIEHIUKYIIPHOCTH  JBYX  IUlockocTel.  Teopema o0  Tpéx
NEPIEHIUKYIIpax

IloHsiTHE MHOTOIpPAaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHHKA, BBIITYKJbIE H
HEBBIIIYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKa MHororpaHHuka. I[Ipusma: Nn-yroibHas
IpU3Ma, TPaHU U OCHOBAHMS IPU3MBI, NpsMas U HAKJIOHHAs NMPHU3MbI, OOKOBas U
IIOJIHAsI TOBEPXHOCTH Npu3Msbl. [lapauienenumen, mpsAMOYroJIbHBIN I1apauIeICIINAIIE
u ero cpoucTsa. [lupamuna: N-yroapHas NupamMuaa, FPaHA U OCHOBAaHUE ITUPAMHUJBL,
OOKOBas M IMOJIHAS MMOBEPXHOCTh MUPAMUIBI, IPABUIbHASL M yCEUEHHAS MUPAMUIA.

DIeMEHTHI IIpu3Mbl MW IMHPaAMHIBL. HpaBI/IJ'II)HBIe MHOTOTPpaHHHUKHU: TIOHATHC




7.5

7.6

1.7

IIPAaBWJIBHOTO MHOTOIpaHHMKA, IpaBWIbHAs MpU3Ma U IpaBWIbHAs INHpaMHUIA,
IpaBUIbHAS TPEYrojibHAs MUpaMUAa U MPaBUIbHBIN TeTpasrap, Kyo. [Ipeacrasienue
O IpaBWIbHBIX MHOIOTPaHHMKAaX: OKTa’Jp, AOJAEKa’aAp M ukocayapyrue CeueHus

IMPU3MBbI U ITUPaMU/JIbI

CI/IMMCTpI/IH B IPOCTPaHCTBE: CHMMETPUA OTHOCUTCIIBHO TOYKHU, HpﬂMOﬁ,
IIOCKOCTH. DJIEMCHTEI CUMMCTPUHU B IUpaMUJax, MapajliejaCcururcaax, mpaBUJIbHbIX

MHOTI'OI'PaHHHUKax

Bbruucnenue 351€eMEHTOB MHOIOTPaHHHMKOB: p&Opa, auaroHanu, yrisl. llmomans
OOKOBOM IOBEPXHOCTH U TIOJHOM IOBEPXHOCTU MPSAMOM MPU3MBI, IUIOIIA[Ib
OCHOBaHUH, TeopemMa 0 OOKOBOM MOBEPXHOCTHU MpsIMOM mpu3Mbl. [Tnomans 6oxkoBoi
IIOBEPXHOCTH W IIOBEPXHOCTH IIPABUIBHOM IHMPAaMUJIBI, TE€OpeMa O IUIOLIAIH

yceuénHoii nupamuabl. [Tonstue 06 06béme. OObEM MUPAMUIBI, TPUIMBI

HOI[O6HBI€ TCJIa B ITPOCTPAHCTBC. CooTHo1IeHu MCKAY IUIoIagsIMu HOBCpXHOCTeﬁ,

00BpEMaMU TTOOOHBIX TEN

11 KJIIACC

Kon
6

6.1

6.2

HpOBepﬂeM bl 3JIEeMEHT coacpkaHus

I'eomerpus

[unuaapudeckasi MOBEPXHOCTh, 00pa3yIOIIe MUINHAPUIECKON MOBEPXHOCTH, OCh
HHHHHI{pH‘IGCKOﬁ ITOBCPXHOCTH. HI/IJ'II/IH}IPZ OCHOBaHHSI U OOKOBas IMOBCPXHOCTD,
o0pa3ymolas 1 0ch, TUIOMIAlb OOKOBOH U MOJTHON MOBEPXHOCTH

Konundeckas moBepXHOCTh, 00pa3yrolre KOHUYECKON MOBEPXHOCTH, OCh U BEPILIMHA
KOHHYeckoi moBepxHocTH. KoHyc: ocHOBaHME M BeplnHa, 0Opasyromias U OcCh,
MJI0Maas OOKOBOW M TIOJIHOM TIOBEPXHOCTH. Y CEUEHHBIH KOHYC: OOpa3yrolue u

BbICOTA, OCHOBAHUA 1 OokoBas TTOBCPXHOCTDH

6.3

6.4

Cdepa u map: ueHtp, paauyc, AMaMeTp, Iiouiaab NoBepxHOCTH ceprl. Bzanmuoe

pacrioyio’keHue cepbl U IUIOCKOCTH, KacaTelbHasi IUIOCKOCTh K cdepe, IUIomaib
cdepbl

I/I306pa)KGHI/IC TCJI BpalllICHUS Ha IMJIIOCKOCTHU. Pa?;BépTKa OUIMHApPA U KOHYCa

6.5

KomOuHanmu Tten BpalieHWs U MHOTOTPAHHUKOB. MHOTOTpPaHHUK, OINHCAHHBIH

okoJio chepsl, chepa, BiMcaHHAs B MHOTOTPAHHUK, WM TEJIO0 BpallleHus

6.6

[Tonstue 06 oO0BEMe. OCHOBHBIE CBOWCTBA 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBHOTO TIapayuienienunena u ciuenctBus u3 He€. OO0bEM uIMHApA,

KoHyca. O0bEM 1mapa u miomanb cepsl




[TogoOuble Tema B mpoctpaHcTBe. COOTHOLIGHHUS  MEXAY  IUIOLIAJSMU

o1 MMOBEPXHOCTEH, 00hEMaMHK MOAOOHBIX TET
6.8 Ceuenuss nwiuHapa (MapauiebHO W TEPHEHIUKYISIPHO OCH), CEYEHHUs KOHyca
' (mapanienbHOE OCHOBAHUIO U MPOXO/SIIEE YEpPE3 BEPIINHY), CEUECHUS 11apa
Bextop Ha miockocty M B mpocTpaHcTBe. CII0KEHHE M BBIUMTAHUE BEKTOPOB.
6.9 YMHOXEHUE BEKTOpa Ha 4ucio. Pas3noxeHue BekTopa 1o TpéM HEKOMIUIaHAPHBIM
' BekTopaM. [lpaBuno mnapamnenenunena. PemeHune 3amad, CBA3AaHHBIX €
IIPUMEHEHUEM IIPAaBUII ACUCTBUM C BEKTOPaMU
[IpsiMoyronbHas cucreMa KOOpAMHAT B mpocTpaHcTBe. KoopauHaTel BeKTOpA.
6.10 [Ipocreiimue 3amauu B KoOpJAuMHATax. YTros Mexay Bekropamu. CkanspHoe

IMPOU3BCACHUC BCKTOPOB. Brruncienue YrJIOB MCXKAY HNPAMBIMU M IIIOCKOCTAMM.

KOOp,I[I/IHaTHO'BCKTOpHLIﬁ MCTO/J IIPU pCIICHUU I'COMCTPHYCCKUX 3a1a4



IMPOBEPAEMBIE HA EI'D IO MATEMATHUKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA30BATEJBHOM IMPOT'PAMMBI CPEJTHEI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOOBaHUS

IIpoBepsiemble TPeGOBaHUS K NPeIMETHBIM pPe3yJbTATaM OCBOEHUS
OCHOBHOM 00pa30BaTe/IbHOI NMPOrpaMMbl CpeHero 001ero
o0pa3zoBaHus

BnaneHne meromamMM JI0Ka3aTeNbCTB, aITOPUTMaMU pELICHHs 3aady;
yMmeHue (opMyrupoBaTh W ONEPUPOBATH MOHATHSMH: OIpENeICHUE,
aKcuoma, TEOpeMa, CIEACTBHE, CBOMCTBO, INPU3HAK, I0Ka3aTeIbCTBO,
paBHOCHIIbHBIC ()OPMYITHPOBKH; IPUMEHSTH UX; YMEHHE (hOPMYIHPOBATH
0o0paTHOE M NPOTUBOIOJIOKHOE YTBEpPXKJEHHUE, NMPUBOJIUTH MPUMEPHl U
KOHTPIPUMEPBI, HMCIOJB30BaTh METOJ MAaTEMaTU4YeCKOW WHIYKLUU;
IIPOBOAMTH  JI0OKA3aTEIbHBIE PACCYXKACHHUA IpPU PEIICHUU  3a]ad,
OLICHUBATh  JIOTMYECKYH0  IIPAaBUJIBHOCTb  PACCYKICHUW; YMEHHE
OIEPUPOBATH INOHATUAMU: MHOXKECTBO, ITOJAMHOXECTBO, OIEpaluy Hal
MHOXECTBAMHU; YMEHHME HCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
anmnapar JJI1 ONKUCAHUS PEAIbHBIX IPOLECCOB U ABJICHUM U IIPU PEILCHUU
3aJa4, B TOM UYHCJIE€ M3 JAPYruX Y4eOHBIX MpPEeIMETOB; YMEHHE
ONepHpOBaTh MOHATUSAMU: I'pad, CBA3HBIN rpad, AepeBo, HUKI, Tpad Ha
IUIOCKOCTH; YMEHHUE 3a/aBaTb U OIHUCHIBaTh Tpadbl pa3InYHBIMU

crioco0amu; UCIOIb30BaTh Ipadbl IPU PELICHNH 3a/1a4

YMeHne onepupoBaTh MOHSATHSIMH: HAaTypalbHOE YHCIIO, IENI0e YHUCIIO,
CTETIEeHb C IeNIBIM TOKa3aTeseM, KOPeHb HaTypalbHOM CTEeNeHH, CTeNeHb
C palnMOHAJBHBIM  TIOKa3aTeleM, CTeNeHb C  JICHCTBUTEIHLHBIM
nokaszareiaeM, Jorapupm UHCIa, CHUHYC, KOCHMHYC M TaHTEHC
IPOU3BOJIEHOTO YHCJIA, OCTATOK IO MOAYJIO, PAlMOHAIBHOE YHCIIO,
UppallMOHAIbHOE  YMCJIO,  MHOXXECTBAa  HATypaJIbHBIX,  LIEJbIX,
palMOHANBHBIX, JCHCTBUTENBHBIX YHCEN; yMEHHE HCIOJIb30BaTh
NPU3HAKU JIeTMMOCTH, HAUMEHBIIMHA OOIIUil AenuTenb M HaUMEHBbIIee
o0riee KpaTHOE, aNropuT™ EBKIIHMIA MTpH PEIICHNH 3a/1a4; 3HAKOMCTBO C
pPa3NUYHBIMM ~ TO3WIMOHHBIMH  CHUCTEMaMH  CUHUCIICHHS;  yMEHHE
BBITIOJIHATH BBIYHMCICHUE 3HAYCHUN M MPeoOpa3oBaHMS BBIPAKEHHH CO
CTENEeHsIMU M Jorapupmamu, mpeodpa3oBaHus APOOHO-pAMOHATIBHBIX
BBIDAKCHUI; yMEHHE OIEPHUPOBATh IMOHATHSIMHU: IOCIEAOBATEIbHOCTD,

apudmMeTHuecKas nporpeccus, reoMeTpHUYecKast nporpeccus,




OeckoHeYyHO yObIBaroIiasi TEeOMETpHYEcKass Mporpeccusi; yMEHHue
3aJjaBaTh MOCJIEI0BATEIbHOCTH, B TOM YHUCIIE C IOMOIIBIO PEKYPPEHTHBIX
dopMyrn; yMEHHE ONEepUpOBaTh MOHITUAMHU: KOMIUIEKCHOE YHCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YMCIIa, MOAYJIb U apTyMEHT KOMIUIEKCHOTO
yruciaa, ¢GopMa 3aluCHd  KOMIUIEKCHBIX dHcell  (TeoMeTpudeckas,
TPUTrOHOMETpHUUECKass U  anreOpavyeckas); yMeTb IPOU3BOJIUTH
apu(MeTHUECKue NEHCTBUS C KOMIUIEKCHBIMU YHWCIIAaMH; TNPHUBOJHUTH
IOPUMEpPbl  UCIHOJb30BAHUS  KOMIUIEKCHBIX  YHMCEI;  OINEepUpOBaTh
HNOHATUSIMM:  MaTpuma 2x2 u  3X3, ompenenuTeslb MaTpULbI,

FCOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHHEe onepupoBaTh MOHATHAMU: PALMOHAIBHBIC, UPPALMOHAJIBHBIC,
[IOKa3aTelbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUECKUE
YpaBHEHUs M HEPABEHCTBA, HMX CHUCTEMBI; YMEHHUE OIEPUPOBATH
MOHSTUSIMU: TOXKIECTBO, TOKIECTBEHHOE NpeoOpa3oBaHME, YpPABHEHHUE,
HEPABEHCTBO, CHCTEMa YPaBHEHUH M HEPABEHCTB, DPABHOCUJIBHOCTH
YpPAaBHEHUN, HEPAaBEHCTB M CHUCTEM; YMEHHE pEIlaTh YypPaBHEHWS,
HEPABEHCTBA U CHUCTEMBI C IIOMOILBI PA3JIMYHBIX IMPUEMOB; PEIIATH
YpPAaBHEHUs, HEPaBEHCTBA M CHUCTEMBl C TIApaMETPOM; IPUMEHATH
YpaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JJI PELICHUS MATEMAaTHYECKUX

3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTel HayKu U pealbHOM KU3HU

YMenue onepupoBaTb MNOHATHSIMH: (YHKUUS, YETHOCTh (YHKIIHH,
HNEPUOJIMYHOCTh (DYHKIMHM, OrpaHMYEHHOCTb (YHKIMH, MOHOTOHHOCTb
GyHKIMH, 3KCTpeMyM (YHKIHMH, HauOOJIblIee U HaMMEHbIIee 3HAYCHUS
(GYyHKLIMU HA TPOMEXYTKE, HepepbIBHAs (YHKIIMSA, aCUMIITOTHI Ipaduka
¢byHKIMM, TepBasi U BTOpas MPOU3BOJHAsA (DYHKLNHU, TEOMETPUUYECKUN U
¢u3nueckuif CMBICT TPOU3BOJHOM, NEepBOOOpa3Has, OIpeaeIEHHBIN
MHTETpall; YMEHHE HAaXOIUTh aCUMNOTOTHI rpaduka (yHKIUH; yMEHUe
BBIUNCIIATh IPOU3BOJHBIE CYMMBI, IIPOM3BENEHHUS, YacTHOIO U
KOMIO3UIMHK (QYHKIMI, HAXOIUTh ypaBHEHUE KacaTelbHOW K Tpaduky
(GyHKLIMU; yMEHUE HAaXOJUTh INPOU3BOAHBIE 3JIEMEHTApHBIX (YHKIUH;
YMEHHUE UCMOIb30BaTh MHPOU3BOAHYIO MJs HCCIENOBaHMS (PYHKLUH,
HaXOJUTh HAMOOJbIIME M HAUMEHBIIWE 3HAUYEHUS (YHKUUN; CTPOUTH
rpaMKi MHOTOUYIEHOB C HUCIOJIb30BAaHMEM allllapaTa MaTeMaTHYeCKOro
aHaINW3a; MPUMEHATh NPOU3BOAHYIO U HAXOXACHUS HAWIydIlIEro
pEIIeHUsT B IPHUKIAJHBIX, B TOM YHCJIE COLMAIBbHO-DKOHOMHYECKHX H

bu3MYeCKUX 3a7a4ax; HAXOIUTH TUIOMIAU U 00BEMBI (PUTY C TTOMOIIBIO




HUHTCrpaia;, NpuBOAUTbL HNPUMECPbI MAaTCMATUYCCKOI0O MOACIUPOBAHUA C

MOMOIIBI0 Au(depeHITnaTbHBIX YPaBHECHUI

VYMeHue onepupoBaTh MOHATUAMU: rpaduk (QyHKOMM, oOpaTHas
byHKIMSA, KOMIO3UIMS (YHKUWH, JUHEWHas (yHKIWSA, KBaJpaTHUHAS
byHKIHS, paroHanbHas byHKIIHS, CTeIeHHas byHKIIHS,
TpUTrOHOMETpHUUYeCKHe  (QyHKIMH, O0OpaTHbIE TPUTOHOMETPUYECKHE
GyHKUMM, @OKa3aTeiabHas M Jorapudmuyeckas QYHKLUUU; yMEHUE
CTpOUTH TpadUKH HM3YyYCHHBIX (YHKUIWH, BBIIOJIHATH MPEeoOpa3oBaHUS
rpaduKoB (YHKLUH, UCIIOJIB30BaTh TPapUKH sl U3yYEHUs NIPOLIECCOB U
3aBUCUMOCTEH, TPU pEIIeHUH 3a7ad U3 APYrHX Y4eOHBIX MPEIMETOB U
3aJjay U3 peajbHOM JKU3HU; BbIpaXaTb (OPMYIaMu 3aBUCUMOCTH MEXIY
BEIMYMHAMH; UCIIOJIB30BaTh CBOMCTBa W rTpadukm QyHKOMA UIs
pelleHts] ypaBHEHUH, HEPaBeHCTB U 3a/1a4 ¢ IapamMeTpaMu; U300pakaThb
Ha KOOpPAMHATHOM IUIOCKOCTM MHOXECTBA PpELICHUN YpPaBHEHH,

HCPABCHCTB U UX CUCTCM

VYMeHue pemarb TEKCTOBBIE 3aJa4M pPa3HbIX TUIOB (B TOM YHUCIE Ha
MPOLIEHTHI, JOJIM U YacTH, Ha JABUKEHHE, padOTy, CTOUMOCTh TOBAPOB U
yCIIyT, HAaJIOTH, 3314 U3 00JacTH yIpaBJIeHUs JUUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBIIATH BBIPAKEHUS, YPABHEHMs, HEPaBEHCTBA M HX
CHUCTEMBI II0 YCIOBHUIO 3aJa4M, MCCIIEJ0BaThb IIOJIYYEHHOE PELICHUE U
OLICHMBaTh MPaBIONOAOOHOCTh pPE3YJIbTAaTOB; YMEHHE MOJAEIUPOBAThH
pealbHBIE CUTYallUH Ha SI3bIKE MATEMAaTUKH; COCTABJIATH BBIPAKEHHS,
YpPAaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMbl [0 YCIOBHIO 33Ja4H,
UCCJIEN0BATh IIOCTPOEHHBIE MOJCIHA C HCIOJIB30BAaHUEM armnapara

anredpbl, UHTEPIPETUPOBATH MOTYYEHHBIN PEe3yabTaT

YMeHue onepupoBaTh MOHATUSIMU: CpefHee aprupMeTHIeCKoe, MeIuaHa,
HauOoJyiblllee W  HAWMEHBINIEE 3HAUCHWs, pa3Max, JHUCIepPCHUs,
CTaHJapTHOE OTKJIOHEHHE YHCIOBOrO HabOpa; YMEHHE U3BIIEKATh,
WHTEPIPETHPOBaTh WH(OOPMAIMIO, TPEACTABICHHYI0 B TaOIWIax, Ha
quarpammax, rpadukax, OTpaskaroly0 CBOWCTBA PeabHBIX MPOIECCOB
SBJIGHUH; MPEACTABIATh HH(OOPMALIHIO C TOMOUIbIO TAOJIUI U TUArPaMM;
UCCJIE0BATh CTAaTUCTUYECKUE JaHHBIE, B TOM YHCIE C MPUMEHEHUEM
rpaguueckux METOJOB M  JJIGKTPOHHBIX  CPEICTB; TrpauuecKu
UCCIIEIOBAaTh COBMECTHBIE HAONIOACHHUS C TOMOINBIO JUarpaMm

paccerBaHMs U JTUHEUHOU perpeccun




YMeHHe OnepupoBaTh IOHATUSAMHU: CIy4YalHBIA OIBIT M CIIy4ailiHOE
COOBITHE, BEPOSITHOCTh CIy4alHOro COOBITUS; YMEHHE BBIYUCIIATH
BEPOSTHOCTh C HCIIOJIB30BaHUEM TIpadUUecKuX METOJIOB; MPUMEHSThH
(GopMynbl CIOKEHHS] M YMHOXXEHHUS BEpOSTHOCTEH, (OopMyily HOIHOH
BEPOSATHOCTH, (popmyny bepHysum, komOuHaTOpHBIE (GaKTHl U HOPMYIIBL;
OLICHUBATb BEPOATHOCTH pEabHBIX COOBITUH; YMEHHE OIEepHpPOBATH
HNOHATUSAMH: CIIydaiiHas BEJWYHMHA, paCIpeleieHue BEpOSTHOCTEMH,
MaTeMaTHYeCKOe OXXHUJaHHWe, AMUCIEpCUs U CTaHAAPTHOE OTKJIOHEHHE
CIlydalfHOW BEIMYWHBI, (YHKIUHA paclpeleleHuss W  IUIOTHOCTH
PaBHOMEpPHOTO, IOKa3aTeJIbHOIO M HOPMAJIBHOIO pPacHpeleseHHIA;
YMEHHE WCIIONb30BaTh CBOWCTBA WM3YYCHHBIX pPACHpPENeNICHUH JUIs
peleHus 3ajay; 3HAKOMCTBO C IOHATHSAMM: 3aKOH OOJIBIIMX YHCET,
METOABI BBHIOOPOUYHBIX HCCIEAOBAaHUI; YMEHHE IPHBOIUTH IPUMEPHI
IPOSIBJICHUS 3aKOHA OOJIBIIMX YHMCET B IPUPOAHBIX M OOIIECTBEHHBIX
SBJICHHUSX; YMEHUE OTIEPUPOBATh MOHATHIMH: COYETaHHUE, IIEPECTaHOBKA,
YHUCIO COYETAaHMH, YMCIO IepecTaHoBOK; OuHOM HploToHa; ymeHue
PUMEHATh KOMOMHATOPHBIE (PAKTHI M PACCYKICHHS IS PEIICHHS 3a]1a4;
OLIEHUBATh BEPOSITHOCTH  pealbHbIX  COOBITHIA; COCTaBJISATh

BEPOSITHOCTHYIO MOJIEJIb M MHTEPIPETUPOBATH NOJYYEHHBIA PE3YNIbTAT

YMeHue onepupoBaTh IOHATHUAMM: TOYKA, MpsAMas, IIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd4, BEJIMYMHA YIVIA, IUIOCKMH yrou,
JBYI'PAHHBIA Yroj, TPEXTPaHHBIM YroJ, CKpPEIIMBAOLIUECS MPSMBIE,
MapaJuIeJIbHOCTh U NEPHEHAUKYJIAPHOCTh MPSAMBIX U IUIOCKOCTEH, yroJl
MEXIY MPSMBIMH, YTrOJI MEXIY HPSIMOM M IUIOCKOCTBIO, YrOJl MEXAY
IIJIOCKOCTSIMU, PACCTOSHUE OT TOYKHU [0 IUIOCKOCTH, PACCTOSIHUE MEXKIY
MPSAMBIMH, PACCTOSHUE MEXAY IUIOCKOCTSAMH; YMEHUE UCIIOIb30BATh IIPH
pelIeHnH 3aJad U3y4eHHbIE (DAKTBI M TEOpEeMbl IJIAaHUMETPUU; yMEHHE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYKAIOLIEro MHpA; CTPOUTH
MaTE€MaTU4YeCKUEe MOJEIM C IOMOIUBI) T€OMETPUYECKUX IOHATHU H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHYCCKUEC 3a1a4Yn
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YMeHue ornepupoBaTh MOHATHSAMU: ILIONMIAb (GUTYPHI, 00BbEM (QUTYPHI,
MHOTI'Or'paHHUK, HpaBI/IJILHBIﬁ MHOT'OrpaHHHUK, CCUCHUC MHOI'OI'paHHHUKA,
Ky0, mMmapajuienenuresa, Mpu3Ma, Nupamuaa, (Gurypa u TOBEPXHOCTH
BpallleHHs, UWIMHApP, KOHYC, map, cdepa, Miomaas cepbl, IIomanb
MOBEPXHOCTH THPAMHIBI, TPU3MBI, KOHyCa, IMIIMHApa, 00BEM Kyoa,

IIPSAMOYTOJIBHOTO Tapajlleenunena, MUpamMuabl, NPU3MbL, LWIAHIPA,




KOHyca, Il1apa, pa3BEPTKa MOBEPXHOCTH, CEUEHUS KOHyCa M LWIMHIPA,
NapajuieJbHblE OCH WM OCHOBAHHUIO, CEYEHWE I11apa, IUIOCKOCTD,
Kacaromasicsi cepsl, IUIMHIPA, KOHYCa; yMEHHE CTPOUTH CEUCHHE
MHOTOTpaHHHKA, NU300pakaTb MHOTOIPAHHUKH, (PUTYpbl U MOBEPXHOCTU
BpAIllEHUs], UX CEYEHMS], B TOM YHCJIE C IIOMOILBIO 3JIEKTPOHHBIX CPEJICTB;
YMEHHE NMPUMEHSITh CBOMCTBA r€OMETPUUECKUX (DUTYP, CAMOCTOSITEIILHO
(bopMyIHpOBaThH OMpPEEIICHUS] U3Yy9aeMbIX (UTYp, BBABUTaTh THIIOTE3bI
O CBOMCTBAaxX M MpU3HAKAX N'€OMETPUUYECKUX (PUTYp, 0OOCHOBBIBATH HIIU
OmpoBepraTh MX; YMEHHE TMPOBOAWUTH Kiaccudukanuioo ¢uryp mo
pa3IMYHBIM MPHU3HAKaM, BBITOJIHATH HEOOXOIUMBIC JIOTOJHUTEIbHBIC

MOCTPOCHUS
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YMeHue omepupoBarh TMOHATHSAMH: JBW)KCHHE B IIPOCTPAHCTBE,
napajuieNbHbI MEPEeHOC, CUMMETPUS Ha IUIOCKOCTU M B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHue M0a00UsA, TOAOOHBIE (UTYpPBI;, YMEHHE
pacro3HaBaTh paBHbIE U MOJOOHBIE (UTYpbI, B TOM YHWCJIE B MPUPOJE,
HUCKYCCTBE, apXHUTEKType; HCIOJb30BaTh T'C€OMETPUUYECKHUE OTHOIICHHUS
IpU pElIeHUWU 3a7ad; HaXOJUTh T€OMETPUYECKHE BETUYMHBI (IJIMHA,
yroj, IUIomanas, O0BhEM) TPU pelIeHUuW 3a7ad U3 JPYruX ydeOHBIX
MPEIMETOB U U3 PEAbHOMN JKU3HH; YMEHUE BBIYUCIATH T€OMETPUUECKUE
BEITMYUHBI (JUTMHA, YTOJ, IUIONMIab, OOBEM, IUIOMIAAh TOBEPXHOCTH),
UCIIONB3YSl M3y4YeHHBbIE (DOPMYJIBI M METONbI, B TOM YHCIE: IUIOMIAIb
MOBEPXHOCTH MUPAMUJIBI, IPU3MBI, KOHYCA, IIWIMHIPA, TUIOMAIb Cepsr;
00BEM Ky0a, TPSIMOYTOJIBHOTO Mapajulesenureia, MUPaMUIbL, TPU3MBI,
MWINHApPA, KOHyCa, IMapa; YMEHHE HaXOAWTh OTHOIICHHE OO0BEMOB

NoJ00HBIX (puUryp

YMeHue onepupoBaTh NOHIATUSAMU: MPSIMOYTOJIbHASL CUCTEMa KOOPAUHAT,
BEKTOp, KOOPJAMHATHI TOYKH, KOOPJMHATHI BEKTOpPA, CyMMa BEKTOPOB,
MPOU3BEICHHE BEKTOpa Ha YHCIIO, PA3OkKEHHE BEKTopa Mo 0a3ucy,
CKaJISIpHOE TPOU3BENIEHUE, BEKTOPHOE TIPOU3BEACHHUE, YIOJl MEXIY
BEKTOpAaMHU; YMEHHUE UCIOJIb30BaTh BEKTOPHBIA M KOOPJIMHATHBIA METO]
JUISL pelIeHUs] TeOMETpPUYeCKHMX 3aJad M 3aJad Jpyrux y4eOHbIX

MPEIMETOB
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YMeHue BbIOMpATh TOAXOMSAINIMA METOA JJIS PEIICHUs 3a/ayu;
MOHMMAaHUE 3HAYMMOCTH MATEMATHKH B W3YYCHUU TIPUPOTHBIX U
OOIIIECTBEHHBIX MPOIIECCOB W  SBJICHUH; YMEHHE pPaclo3HaBaTh

MMPOSBJICHUC 3aKOHOB MATCMATHUKH B HCKYCCTBC, YMCHHC IIPUBOJUTH




IIPUMEPBl  MAaTEMaTUYECKMX OTKPBITUA POCCHUMCKOM M  MHUPOBOU

MaTeMaTH4YeCKOM HayKHU




INEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, IPOBEPAEMBIX HA EI'D 110
MATEMATHUKE

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAaHUSA

Koxn

1 Yucna v BBIYKCICHUS

11 HarypanbHble u nensle uncina. [lpu3Haku AeIMMOCTH LEbIX Yucel

19 Panmonanbupie  umcna. OOBIKHOBEHHbIE M JECATUYHbBIE JpOOM, MPOLEHTHI,
' 0OECKOHEUHBIC TIEPUOTUIECKUE IPOOH

13 Apudmerndeckuii KOpeHb HATypalbHOH cremeHu. JleiicTBus ¢ apudmMeTHyecKuMu
' KOpPHSIMU HaTypaJIbHOW CTETIEHU

14 Crenensb ¢ 1iensIM nokaszareneM. CTeneHb ¢ paluoHaIbHBIM MoKaszareseM. CBoiicTBa
' CTETICHU

. CuHyc, KOCHHYC W TaHT€HC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHT'€HC YUCIIOBOTO apryMeHTa

1.6 Jlorapudm uucna. [lecaTHIHbIE U HATYPAIbHBIE JOTapUPMBI

HevictButenbHple  4ucia. ApupMeTHYECKHE OINepalud C JeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOnamkEéHHbIe BEIYMCIEHUS, TIPAaBUIa OKPYIJIEHUS, IPUKHUIKA U OLIEHKA
pe3yJibTaTa BEIYMCIECHUN

1.8 [IpeoOpa3oBanme BEIpAKESHUH

1.9 KommnekcHeie uncna
2 VYpaBHeHUs 1 HEpaBEHCTBA

2.1 Lenbie u 1poOHO-paiOHANbHBIE YPaBHEHUS

2.2 WppannonanbHble ypaBHEHUS

2.3 TpuronomeTpruyeckue ypaBHEHUS

2.4 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE YPAaBHEHHS

2.5 Lenblie n 1poOGHO-paIOHANIbHBIE HEPABEHCTBA

2.6 WppannonanbHble HepaBeHCTBA

2.7 [TokazaTenpHbIC U JOoTapUMUUECKIE HEPABCHCTBA

2.8 Tpuronomerprdeckue HEPaBEHCTBA

2.9 CucTemMbl 1 COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB

2.10 YpaBHEHHsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpaMu

211 Martpwuiia CUCTEMbI TUHEHHBIX ypaBHEHUN. OnIpeaenuTe b MaTPHIIbI




OyHKIUHU U TpapUKU

Oyukuus, cnocoObl 3amanus ¢yakuuu. ['paduk QyHkimuu. BzaumHo oOpaTHbIE

3 dbyakuun. YérHple 1 HeYéTHBIC QyHKIMH. [leproanyeckue GyHKIMN
Ob6nacte ompezeneHuss W MHOXKeCTBO 3HaueHuM ¢GyHkuuu. Hymm dyHknum.
3.0 [IpoMeXyTKM  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl 1 MUHUMYMBbI (yHkuud. HauGomnbiiee M HauMeHblee 3HAaYCHHE
(GyHKINU Ha TPOMEKYTKE
33 Crenennass (yHKIMS C HAaTypaJbHBIM W IeNbIM Toka3arteneMm. EE cBoiicTBa u
' rpaduk. CoiicTBa u rpaduk KOpHS N-0if cTeneHn
3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpaduKu
3.5 [oka3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPapUKU
36 Touku paspbiBa. AcuMnToTel TpadgukoB ¢yHkuuid. CBoiicTBa  (yHKIHH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS MTOCIEA0BATEIHHOCTEN
3.8 ApudmeTrnueckas U reoMmeTpuueckas nmporpeccuu. opmyia CI0KHBIX TPOIIEHTOB
4 Hauana maremMaTHueckoro aHaimsa
4.1 [IpousBonnas ¢pyukuuu. [Ipon3BoaHbIE 37I€EMEHTAPHBIX (YHKIIHMA
[Ipumenenne npPOU3BOJHOW K HCCIEAOBaHUIO (YHKIUMH Ha MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoxaeHrne HanOoNbIIero U HaMMEHbILIEro 3Ha4eHus (YHKIHUU Ha
OTpe3Ke
4.3 [TepBooOpasnas. MuTerpan
5 MHosxecTBa U JIOTHKA
5.1 MHo03k€ecTBO, onepaluu HaJl MHOKeCcTBaMHU. J{narpamMmsl Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenbHas CTaTUCTUKA
6.2 BepositHoCTh
6.3 Kombunatopuka
7 I'eomerpus
7.1 ®Durypsl Ha MITIOCKOCTH
1.2 [IpsiMbI€ ¥ TUTOCKOCTH B TTPOCTPAHCTBE
7.3 MHoTrOorpaHHUKH
7.4 Tena v MOBEpXHOCTH BpAILICHUS




7.5

KoopaunaTs! 1 BEKTOpBI
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MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI /151 YYEHUKA

JI.C.AtanacsH u np., 'eomerpus 10-11 xnaccei, M., [IpocBemenune, 2022

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

b.I'.3uB 3agaun k ypoxkam reometpun, M.IIpocsemienue, 2019

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

Poccuiickuii oOpa3oBaTenbHblii moprai. Equnas komekuus. Edu.ru
S-kmmacc

Poccutiickas anekrponHas mikosa https://resh.edu.ru/

OTKpBITHIN Oank 3amanuit OI'D
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