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INOACHUTEJIBHAA 3AIIMCKA

Pabouas nporpamma yueOHOTO Kypca «I'eomeTpusi» 6a30BOro ypoBHS AJisi 00Y4atOLINXCS
10 —11 xmaccoB pa3paborana Ha ocHOBe DeaepantbHOro rocyAapCTBEHHOro 00pa3oBaTEIbHOTO
CTaHIapTa CPeIHero oOWero oOpa3oBaHHs, ¢ YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHMIA,
NPEABSIBISIEMBIX K MaTeMaTHUYECKOMY OOpa30BaHUIO, U TPAJUIUN POCCHIUCKOTO 00pa30BaHUSL.
PeaJII/I3aHI/I51 IporpaMmal o0ecIieynBaeT OBJIAJACHUC KIIFOUCBBIMH KOMIICTCHIIUSIMU,
COCTaBIISIIOIMMHU OCHOBY ISl CAMOPA3BHTHsS W HENPEPHIBHOTO 00pa30BaHUs, IIEIOCTHOCTh
OOILIEKYIBTYPHOTO, INYHOCTHOT'O U ITO3HABATEIILHOTO PA3BUTHUS IMYHOCTH O0YUYAFOLIHXCSI.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca I€OMETpUM Ha YpPOBHE CpEAHEro oouero oOpa3oBaHUS
00yCJIOBJIeHa MPAKTUYECKON 3HAYMMOCTBHIO METANpEeIMETHBIX M MPEIMETHBIX pe3yJbTaToOB
00y4YeHHsI TEOMETPUH B HANPABICHUU JIMYHOCTHOTO PA3BUTHUSA OOydaromuxcs, (GOpMHPOBAHUS
(YHKLIMOHAJIBHON MaTeMaTH4ecKOM TI'PaMOTHOCTH, W3YyYEHMsI IPYTUX Y4eOHbIX JUCLUIUIMH.
Pa3zButne y oOydaroumiuxcsi MpaBUIBHBIX IPEICTABICHUH O CYIIHOCTH M HPOUCXOXKIACHUU
reOMETPUYECKUX a0CTpaKIMi, COOTHOIIEHHH PEAIbHOTO M MICATBHOTO, XapaKTepe OTPAKCHHS
MaTE€MaTU4YeCKOW HAyKOM SIBIICHUH W IIPOLECCOB PEATIBHOIO MHUpPA, MECTE T€OMETPUHU B CUCTEME
HayK M pOJM MaTeMaTH4YEeCKOrO MOJEIMPOBAaHMS B HAyYHOM I[IO3HAHUM U B IPaKTHKE
CrocoOCTBYeT (OPMHPOBAHHUIO HAYYHOIO MHUPOBO33PEHMSI Y4YalIMXCS, a TaKKe KayecTB
MBIIICHHS], HEOOXOAUMBIX JUTSI aJalTallii B COBPEMEHHOM OOIIEeCTBE.

['eomerpus siBisieTcss OAHMM W3 0a30BBIX TIPEIMETOB HA YPOBHE CPEIHETO OO0IIero
o0pa3oBaHus, Tak Kak oOecleyrBaeT BO3MOXKHOCTb M3Y4EHHUS KaK IUCLUUIUIMH €CTECTBEHHO-
Hay4YHOH HalpaBJIE€HHOCTH, TaK U T'YMaHUTAPHOI.

Jlormueckoe MpbllUIeHUE, (GOopMHpyeEMOe MpU H3yYEHUH OOYYaroIIMMHUCS HOHSITHUHHBIX
OCHOB TEOMETPUU M TIOCTPOCHUM IIETIOYKH JIOTUYECKHX YTBEPXKIECHUH B XOJI€ pEIICHUS
reOMETPUYECKUX 3a/ad, YMEHHE BBIIBUTaTh U ONPOBEPraTh TIMIIOTE3bl HEMOCPEACTBEHHO
UCTOJIB3YIOTCS MPU PEIIEHUH 3a7ad eCTECTBEHHO-HAyYHOIro LHMKJIAa, B YaCTHOCTH U3 Kypca
bu3uku.

YMeHHe OpHUEeHTHPOBATHCS B MPOCTPAHCTBE WIrPaeT CYIIECTBEHHYIO pOJb BO BCEX
o0nacTsaX JesaTeabHOCTH 4denoBeka. OpHEeHTalusl yYeloBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HE00X0/IMMOE YCIIOBHE €ro COLMaIbHOrO ObITHSA, (popMa OTpa)keHHs OKPYXKaloIero Mupa,
YCIIOBHE  YCHEITHOTO TIO3HAHWUS W aKTHBHOTO TPEeoOpa3oBaHHs  JACHCTBUTEIHHOCTH.
OmnepupoBaH#e MPOCTPAHCTBEHHBIMU 00pa3aMu 00bETUHSIET pa3Hble BUIBI YI€OHOH U TPYJOBOI
NeSITeIbHOCTH, SBJSIETCS OJHUM M3 NMPO(EeCcCHOHANIBHO BaKHBIX KadyeCTB, MOATOMY aKTyalbHa
3agada (OPMHUPOBAHUS y OOYYAIOMIMXCSl MPOCTPAHCTBEHHOTO MBINUICHUS! KaK Pa3HOBUIAHOCTU
00pa3HOTO MBIIUIEHUS! — CYIOIECTBEHHOTO KOMITOHEHTa B TMOJITOTOBKE K IPAKTHYECKOU
NEeSITeTTHHOCTH 110 MHOTHUM HAIPaBJICHUSIM.

Llenb ocBOEHMsI MporpaMMbl yueOHOro Kypca «I'eomerpusi» Ha 0a30BOM ypOBHE 00yUeHUS
— o0mieoOpazoBarenbHOE M OOIICKYJIBTYPHOE DPAa3BUTHE OOYJArOMIMXCS dYepe3 oOecredeHue
BO3MOXHOCTH IPUOOPETEHUS U UCIOJIb30BAHUSI CUCTEMAaTHUYECKUX I'€OMETPHUECKUX 3HAHUM U
NelcTBUH, crienu(UUHBIX T€OMETPUH, BO3SMOXKHOCTH YCIIEIIHOTO MTPOJOJIKEHHsI 00pa30BaHUs 110
CHELHATBHOCTSM, HE CBA3aHHBIM C MPHUKJIAIHBIM UCIIOIB30BAaHUEM T'€OMETPUU.

[Iporpamma mo reoMeTpur Ha 0a30BOM YPOBHE NpeAHA3HAYCHA IS OOYYaIOIIMXCS
CpeIHeH IIKOJbl, HE HCHBITHIBABIIMX 3HAYUTENBHBIX 3aTPYAHEHUIl HAa YPOBHE OCHOBHOI'O



obmero obpazoBanusa. Takum oOpazoM, oOydaromiuecss Ha 0a30BOM ypPOBHE JOKHBI OCBOUTH
o0mye MaTeMaTHYeCKUEe YMEHHsI, CBS3aHHBIE CO CHEIM(PHUKON T€OMETPUH U HEOOXOIUMBIE IS
JKU3HU B COBpEMEHHOM oO11ecTBe. Kpome 3T0ro, OHM UMEIOT BO3MOXHOCTh U3YYUTh F€OMETPUIO
Oosee rirybOKoO, €Ci B JalbHEHIIEM BOSHHUKHET HEOOXOIMMOCTh B TEOMETPUUYECKUX 3HAHUSIX B
npohecCuoHaNBHOM NeSTebHOCTH.

JlocTiokeHue el OCBOCHUS MPOrpaMMbl 00€CIIEUNBACTCS PEIICHHEM COOTBETCTBYIOLIMX
3agad. [IpuoputeTHBIMU 3aa9aMi OCBOCHHUSA Kypca «I eomeTpun» Ha 6a3oBom ypoBHe B 10—11
KJ1accax SIBIISFOTCSA:

e (opMupoBaHHE NPEACTABICHUS O TEOMETPUM KaK YacTH MHUPOBOH KYJIbTYyphl H

OCO3HaHHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MUPOM;

e (QopmupoBaHuE TMPEACTABICHUS O MHOTOTPAaHHMKAX M TeJaX BpalleHUS Kak o
BaXHEHIIINX MaTeMaTUYECKHX MOJENSIX, MO3BOJISIONINX OMUCHIBATh U U3y4aTh pa3HbIC
SBJICHUS OKPY>KAOILIET0 MUPA;

e (QopmupoBaHUE yMEHMs PACIIO3HABATh HA UYEPTEkKaX, MOJCIAX U B PEalbHOM MUDE
MHOTOTPAaHHHUKH U TeJa BpaIlleHHS;

® OBJAJICHHE METOJaMH pelIeHHs 3a7ad Ha T[OCTPOCHUS Ha H300paKeHUSIX
IIPOCTPAHCTBEHHBIX (pUTyp;

e (opMupoBaHHE yMEHHS ONEPUPOBATH OCHOBHBIMHU IMOHSITHSAMH O MHOTOTPAHHUKAX U
TeJIaX BpAIleHHUs] U UX OCHOBHBIMH CBOMCTBaMU;

® OBJIQJICHUE AJTOPUTMAMHU PEIICHUS OCHOBHBIX THUIOB 33aa4; (opMHUpOBaHHE yMEHUS
IPOBOAMTH  HECJIOXHBIE JOKa3aTeNbHbIE  pAacCyXkJE€HHS B  XOJ€  pELICHUS
CTEpEOMETPUYECKHX 3a/1a4 U 33/1a4 ¢ IPAKTUYECKUM COJIepKAHUEM;

® pa3BUTHE MHTEJUIEKTyaJlbHBIX W TBOPYECKMX CHOCOOHOCTEM  oOydaromuxcs,
MO3HABATEIbHOM aKTUBHOCTH, UCCIIE0BATENLCKUX YMEHUHN, KPUTHYHOCTH MBIIIUICHUS;

e (dopmupoBaHue (QYHKIMOHAIBHOW TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUHU: YMEHHUE
pacrio3HaBaTh MPOSBJICHUS T€OMETPUUECKUX MOHATHHI, 00BEKTOB M 3aKOHOMEPHOCTEN B
pEeaTbHBIX JKW3HEHHBIX CUTYallMsIX W TPU W3YYEHUH JPYTUX YYEOHBIX IPEIMETOB,
NPOSIBJIICHUST 3aBUCUMOCTEH M 3aKOHOMEPHOCTEW, (OpMYIHpOBATH WX HA S3BIKE
reOMEeTpUM M  CO3/1aBaTh T'€OMETPUUYECKHE MOJENH, MPUMEHITh OCBOECHHBIN
reOMETPUYECKU  ammapaT JUIsl peleHus MNpPaKTUKO-OPHUEHTHUPOBAHHBIX 33124,
UHTEPIPETHPOBATH U OI[CHUBATH TOJYYCHHBIC PE3yJIbTaTHI.

OTIMYHATETBHON 0COOCHHOCTHIO TIPOTPAMMEBI SIBISIETCSI BKIIIOUEHUE B KYPC CTEPEOMETPUHU
B Hayalle €ero u3yuYeHHUs 3aJay, pellaeMblX Ha YpPOBHE MWHTYWTHBHOTO IO3HAHUA, H
omnpeneN€HHBIM 00pa3oM OpraHM30BaHHAs paboTa HAJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTHYECKOTO ¥ TPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIHUPYET TPOTEKaHHWE WHTYUTHBHBIX
IIPOLIECCOB, MOTUBHUPYET K JajbHEHIIEMYy U3yUEHHIO IPEIMETA.

[Ipeamourenue OTAAETCS HAIISIHO-KOHCTPYKTUBHOMY METONY OOYy4YeHMs, TO €CTh
TEOpPETUYECKHE 3HAaHUS HMMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-TPAKTUUYECKOM
NeSITeTPHOCTH. Pa3BUTHE TPOCTPAHCTBEHHBIX TPEACTABICHWH Yy YydYamIumxcs B  Kypce
CTEpEOMETPUH MPOBOIUTCS 3a CUET pellieHus 3a/1a4 Ha CO3[JaHUE MMPOCTPAHCTBEHHBIX 00pa3oB U
3aJa4 Ha OIEpHpPOBaHUE MPOCTPAHCTBEHHBIMU oOpazamu. CoznaHue oOpaza MPOBOAMUTCA C
OTIOPOil Ha HAIJISTHOCTh, @ OTIEPUPOBAHNE 00pPa30M — B YCJIOBUSAX OTBJICUEHHS OT HATJISTHOCTH,
MBICJIIEHHOTO U3MEHEHHSI €r0 HCXOJHOT'O COZePIKaHuUSI.

OcHOBHBIE coaepkaTeiabHble JuHMM Kypca «['eomerpum» B 10-11 knaccax:
«MHuororpanHukmn», «IIpsiMble U TIJIOCKOCTU B MPOCTPAHCTBEY, «Tena BpameHus», «BekTopsl u
KOOPJAMHATHI B IpocTpaHcTBey. DopMupoBaHue JOTHUECKUX YMEHUH pacipeaessieTcss He TOJIbKO



M0 COACP)KATEIbHBIM JIMHUSIM, HO M 1O TojaM OOy4YeHHss Ha YpPOBHE CpeIHEro OoOIIero
o0OpazoBaHusl.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaM OCBOCHUS
paboueii mporpamMmBbl, pactpeieIEHHbIM 0 ToAaM 00yUeHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3zoMm,
YTOOBl  OBJQJICHUE TI'EOMETPUYCCKMMHU TOHATUSMH ¥  HaBBIKAMH  OCYIIECTBISUIOCH
MOCIIEIOBATEIHbHO M IMOCTYNATENIbHO, C COOJIIOJICHUEM MPUHIUIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIFOYATUCH B OOIIYI0 CHCTEMY Ir€OMETPUIECKHX MPEACTABICHUI 00yJarOIIMXCs,
pacmupsisi ¥ yriayousisi e€, o0pasys 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 roaa ooyuenus - 102 yueOHBIX yaca.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUS CTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHcTBO. [loHsATHE
00 aKCHOMaTHYECKOM IMOCTPOEHUHU CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECS, TapaJIEIbHbIE U
CKpelIMBamoIuecs npsAMble. IlapayienbHOCT NPSAMBIX M IUIOCKOCTEM B IIPOCTPAHCTBE:
NapaJuleJbHbIe IPSMBIE B IPOCTPAHCTBE; IAPAUICIBHOCTh TPEX NPSIMBIX; MNapaJUICIBHOCTD
IPSAMOM M IUIOCKOCTH. YTJbl C COHAIIPABICHHBIMHM CTOPOHAMH; YroJl MEXKIy HIpPSIMBIMU B
npoctpancTBe.  IlapamienpHOCTh  IJIOCKOCTEH:  mapajuleNbHblE  IUIOCKOCTH;  CBOWMCTBA
napaieNbHbIX m1ockocTel. [Ipocreiine npocTpancTBEHHbIE (PUIYPBI HA MJIOCKOCTU: TETPadIp,
KyO, mapauieNenuIie ], MOCTPOSHNE CEYCHUH.

[lepneHguKyISIpHOCTE  IPSAMOM M IUIOCKOCTH:  INEPIEHIUKYJSPHBIE IpSIMBIE B
IIPOCTPAHCTBE, MpsAMbIE NapajuleIbHbIE M NEPIEHIUKYISAPHBIE K IUIOCKOCTH, IIPHU3HAK
NEPNEHIUKYJIAPHOCTH TPAMONM M IUIOCKOCTH, TE€OpeMa O TPAMON IEPHEHAUKYISIPHON
IJIOCKOCTH. YTIIbl B IPOCTPAHCTBE: YIOJ MEXAY NPSAMOM M IUIOCKOCTBIO; JBYI'PAHHBIA YIOJI,
JIMHEHHBIN Yrojl JBYIPaHHOro yria. llepneHaukyisp M HAKIOHHBIE: PACCTOSHHE OT TOYKHU J0
IUIOCKOCTH, PACCTOSHUE OT MpsIMOM [0 IUIOCKOCTH, NPOEKIMs (UIypbl Ha IIOCKOCTb.
IlepneHAUKYIAPHOCTD TUIOCKOCTEN: IIPU3HAK MEPIEHIUKYIIIPHOCTH ABYX IUIOCKocTed. Teopema
0 TpEX MEPHEHAUKYIAPAX.

MHoOrorpaHHuKHu

IlonsAiTMe MHOIOrpaHHUKA, OCHOBHBIC OJJIEMEHTBI MHOIOTPAaHHUKA, BBIIIYKIBIE U
HEBBIITYKJIbIE MHOTOIPAHHUKH; pa3BEPTKa MHOrorpaHHuka. Ilpusma: N-yrosbHas mpusma; rpaHu
Y OCHOBAHHUS MPU3MBI; MpsiMasi U HaKJIOHHAsI IPU3Mbl; OOKOBAs U IMOJIHAS IOBEPXHOCTH IPU3MBI.
[Tapayenenunesn, NpsAMOYTOJIBHBIN MapajulesenuIe U ero cBoicrtea. Ilupamuaa: n-yronapHas
nupamMpsia, TpaHM W OCHOBAaHHME NHMpaMHbl, OOKOBas W MOJHAs IOBEPXHOCTb MUPAMUJBI;
IpaBWIbHAasg M YyCEU€HHas MNHMpamMuaa. OJIEMEHTbl MNpU3Mbl W nupamuasl. [IpaBunbHbIe
MHOTOI'PAHHUKHU: TOHATHE NPABUIBHOTO MHOTIOIPDAHHMKA; NPABWIIbHAS MpPU3Ma U IIpaBUIIbHAsS
NUpaMuJia; MpaBUiIbHas TPEeyroibHasi MUpaMuia U IpaBUIbHBIN TeTpasap; kyO. [IpencraBinenue
O MpaBWIBHBIX MHOIOTPaHHMKAaX: OKTa’ap, HoJAeKa’Ap M Hukocadap. CedeHus OpuU3MBl U
APaMUJBL.

CummeTpusi B IPOCTPAHCTBE: CHUMMETPUS OTHOCHTEIBHO TOYKH, HPSIMOM, IUIOCKOCTH.
DJIEMEHTHI CAMMETPHUH B IMpamMuax, napauieienuneaax, IpaBuiabHbIX MHOITOTPAHHUKAX.

Brruncnenue 31eMEHTOB MHOTOTPAaHHUKOB: p&0pa, TuaroHaiu, yrisl. [lnomans 60koBoi
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU MPSMOM IPU3MBI, IUIOLIAJb OCHOBAaHWM, Teopema O
OOKOBOM TMOBEPXHOCTH TPsAMOM mpu3Mbl. [lnomaas OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
MPaBWIBHON NMHUpaMUAbl, TeopeMa O IUloum@aau yceuéHHo mnupamuibl. [loHsTHe 00 00BEME.
O06BEM nupamMubl, IPU3MBI.

[TonoGuble Tena B mpocTpancTBe. COOTHOLICHHS MEXAY IUIOUIAIIMU TOBEPXHOCTEH,
00BéMaMHu ITONOOHBIX TEI.

11 KUIIACC

Tesa BpameHus



[MunuHapuyeckass MOBEPXHOCTh, OOpa3ylolMe IMIMHIPUYECKOH MMOBEPXHOCTHU, OCh
WIMHAPUYECKON MOBepXHOCTH. LlMmuHap: ocHOBaHUS U GOKOBasi MOBEPXHOCTb, 0Opa3yromas u
0Cb; TUIOIIAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konunueckass moBepXHOCTb, 00pa3yrolile KOHUYECKOW IMOBEPXHOCTH, OCb W BEpIIMHA
KOHUYecKol moBepxHOcTH. KoHyc: ocHOBaHuMe M BepIlIMHA, OOpasyiomas U OCh; IJIOLIAAb
OOKOBOW W TOJHON MOBEPXHOCTH. YCEUEHHBI KOHYC: 00pa3ylollie W BBICOTA; OCHOBAHUS U
OOKOBast IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IuaMeTp; IUIOUaab MoBepxHOcTH cdepbl. B3aummuoe
pacrnosoxeHue cepsl U IIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; IIIoIab chepol.

N3o00pakeHue e BpalieHus: Ha II0cKocTu. Pa3BépTka LUIUMHIpA U KOHYCA.

KoMOuHammu Tenm BpamieHWs ¥ MHOTOTPAHHHKOB. MHOTOTPAaHHUK, OIMCAHHBIA OKOJIO
cdepsl; cdepa, BliMcaHHAs B MHOTOTPAHHUK, UJTH TEJI0 BpallleHUsI.

[Tonstue 00 o0béme. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
MPSIMOYTOJIBHOTO Tapaiiesienumneaa u cieactsus u3 He€. O0BEM mwmHpa, KoHyca. O0BEM
nrapa ¥ Iiomasib cQepsl.

[Tonobubie Tena B mpoctpaHcTBe. COOTHOIICHHS MEXAY IUIOMIAASMH MOBEPXHOCTEH,
00BéMaMu ITOJOOHBIX TEI.

Ceuenust mwiMHIApa (MapauieNbHO MW TEPHCHAUKYJISIPHO OCH), CEUYCHHS KOHYyca
(mapasienbHOE OCHOBAHUIO U POXO/SIIEE Yepe3 BEPIIUHY), CEUEHUS 11apa.

BekTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha minockocTy U B ipocTpaHncTBe. Clo)KeHUe U BEIYUTAaHHE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TPEM HEKOMIUIaHapHbIM BekTopam. IlpaBumiio
napajuienenunena. Pemenne 3aiay, CBsI3aHHBIX ¢ IPUMEHEHHUEM ITPaBWJI JEHCTBUI C BEKTOpaMHU.
[TpsimoyronbHasi cucTeMa KOOpAMHAT B TpocTpaHcTBe. KoopamHatel BekTopa. [Ipocrteiimue
3a/layl B KOOpJAMHATaxXx. Yrol Mexay BekTopamu. CKalsgpHOE NpPOU3BEICHHE BEKTOPOB.
Berurcnenue yriioB MexAy MPSMBIMH H IUIOCKOCTSIMH. KOOpIWHATHO-BEKTOPHBIH METOJ TIPH
peLIeHNH TeOMEeTPUUYECKUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3yabTaThl OCBOEHUS Iporpammbl ydeOHoro mnpeamera «MaremaTuka»
XapaKTEepU3YIOTCS:

I'paxxnanckoe BocnuTanue:

C(OPMHUPOBAHHOCTBIO TIPAXIAHCKOW IO3UIMM OOydYarolmlerocs Kak akTHUBHOIO U
OTBETCTBEHHOI'0 YJICHA POCCHUICKOro OOILIECTBA, MPEICTABICHUEM O MAaTEMATUYECKUX OCHOBAaX
(YHKIMOHUPOBAHUS DPA3MUYHBIX CTPYKTYp, SBJICHUH, NPOLEAYp TPaKIaHCKOTO OOIIeCTBa
(BBIOOpBI, OMpOCHI M Ip.), YMEHHEM B3aMMOJEIHCTBOBATH C COLUAIbHBIMU MHCTUTYTAMHU B
COOTBETCTBUM € UX (QYHKIMSIMHU 1 Ha3HAYECHUEM.

ITaTpuoTH4eckoe BOCIUTAHUE:

c(OpMUPOBAHHOCTBHIO POCCUICKON IpaKIaHCKOW MIAEHTUYHOCTH, YBAXKEHUS K IPOILIOMY
U HACTOALIEMY pPOCCHUHCKOM MaTeMaTUKH, LIEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCUICKHX MAaT€MaTUKOB M POCCHHCKONM MaTeMaTHYECKOW HIKOJIBI, K HCIOJB30BAaHUIO ITHUX
JOCTH)KEHUH B IPYTrUX HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

OCO3HAHHMEM JIYXOBHBIX ILIEHHOCTEM pPOCCHIICKOro Hapoja; cHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MTOBEICHHUS, CBA3AHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUN HAYKH U JEATEIBHOCTBIO YYEHOI0; OCO3HAHUEM JIMYHOIO BKJIAJa B IOCTPOEHUE
YCTOMUYMUBOTO OYAYIIETO.

JcTeTHYecKoe BOCIIUTAHUE:

ACTETUYECKUM  OTHOLIEHHMEM K  MHpPY, BKJIKOYas OCTETUKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, peHIeHUH, pacCykJIeHUH; BOCIPUUMUYUBOCTBIO K
MaTeMaTHUYeCKUM acleKTaM pas3JInyHbIX BUJOB UCKYCCTBA.

Du3nyeckoe BOCIUTAHHUE:

c(OPMHPOBAHHOCTBIO YMEHHUS NPUMEHATh MaTeMaTW4YecKHe 3HaHUus B HHTEpecax
310pOBOTO U 0e30macHOro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY 370POBBIO
(3mopoBoe muTaHMe, cOaTaHCUPOBAHHBIM PEKUM 3aHATHI M OTHbIXa, peryispHas (usnueckas
AKTUBHOCTH); (PU3MUECKOrO COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTHBHO-030POBHUTEIHHON
JESATENBHOCTBIO.

TpyaoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM LEHHOCTU TPYIOJIOOUS; MHTEPECOM K Pa3IMUYHBIM
chepam npodhecCHOHATLHON AESITeNbHOCTH, CBSI3aHHBIM C MaTeMaTHKON M €€ MpUIIOKEHUSIMHU,
YMEHHUEM COBEpILaTh OCO3HAHHBIN BBIOOp Oyayliel mpodeccu U peaan3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMy OOpa3oBaHUIO U
€caM000pa30BaHUI0 Ha MPOTSHKEHWH BCEW JKM3HM;, TOTOBHOCTHIO K AaKTUBHOMY Y4YacTHIO B
pEIIeHNU IPAKTUYECKUX 33/1a4 MaTeMaTHYeCKON HallpaBI€HHOCTH.

IKO0JIOTHYECKOe BOCIIUTAHHUE:

c(OPMHPOBAHHOCTHIO HKOJOTMYECKOW KYJIbTYPHI, NMOHUMAHHEM BIUSHUS COLMAIBHO-
SKOHOMMYECKHX IIPOLIECCOB HA COCTOSHUE IPUPOJHOM M COLMAIBHOW CpPEIbl, OCO3HAHHEM
J100aNbHOTO  XapakTepa SKOJOIMUYECKHMX  IpoOJieM; OpHEHTauued Ha  NpUMEHEHHUE
MaTeMaTHUECKUX 3HAHWUN Ui PEeLIeHUs 3a/ad B 00JIACTH OKPY)KAIOLIEH Cpenbl, MIaHUPOBAHUS
MIOCTYIKOB M OLIEHKU UX BO3MOXKHBIX ITOCJIECTBUI JJIs1 OKPYKAIOIEH CPeibl.

IleHHOCTH HAYYHOI'0 IO3HAHMA:



C(OPMHPOBAHHOCTBIO MHPOBO33PEHMSI, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOLIECTBEHHON MPAKTHKH, TOHUMAHUEM MaTeMaTH4ecKOW HAayKH Kak chepbl
YeJI0BEUYECKON JESTENIbHOCTH, ITAlOB €€ pa3BUTUS U 3HAYMMOCTH I Pa3BUTHUS LIMBUIIM3ALINU;
OBJIAJICHUEM S3BIKOM MAaTE€MaTUKU M MAaTEMaTU4YECKOW KyJIbTYPOHM KaK CpPEACTBOM IIO3HAHUS
MHUPA; TOTOBHOCTBIO OCYILECTBJISATH IIPOEKTHYKD M HCCIEIOBATEIBCKYI JEATEIBHOCTh
MHAUBUAYAJIHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3ybTaThl OCBOCHHUS IPOrpaMMbl yueOHOro npeamMera «MaremaTHuka»
XapaKTepU3yIOTCS  OBJAQJECHUEM  YHUBEPCAIbHBIMU  HO3HAGAMENbHLIMU  OelicmEUsaMU,
VHUBEPCANILHBIMU —~ KOMMYHUKAMUBHBIMU — OCliCEUAMU,  YHUBEPCANbHLIMU — PecyIsimUSHbIMU
Oelicmeusimu.

1) Yuueepcanvnvie nosnasamenvnsle oeticmaus, obecneuusaiom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECCo8 00yyalowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUpd;
npUMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHull pabomams ¢ ungopmayueti).

Ba3zoBble Jioruyeckue eiicTBUSA:

® BBIBISTH M XapaKTePU30BaTh CYIIECTBEHHbIE MPU3HAKKM MATEMAaTUYECKUX OOBEKTOB,
MOHSTHUM, OTHOIIEHUN MEXAY MOHATUAMU; (OPMYIHUPOBATH ONpEACICHUsI MOHATHUMH;
yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCH(PHUKAINN, OCHOBAHHS JJIsi 0000IIeHNUs
Y CpaBHEHUS, KPUTEPUU MPOBOIMMOT0 aHAIN3a;

® BOCIpPHHHMMATbH, (OPMYJIUPOBATh U MPEOOPA3OBHIBATH CYXACHUS: YTBEPAUTEIbHbIE U
OTpHIIATENbHBIE, €IMHUYHBIE, YACTHBIE U 00IIUE; YCIOBHbIE;

® BBIBIATH MAaTEMAaTUYECKNE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IIPOTUBOPEUUS B (paKTax,
JTAHHBIX, HAOMIOACHUSIX W YTBEPXKACHUSX; IpeAjaratb KPUTEPHH [JIS BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUN;

e JenaTh BBIBOJBI C MCIIOJIb30BAaHHEM 3aKOHOB JIOTMKH, JAE€JYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOUEHUH 110 aHaJIOTHH;

® [IPOBOJUTH CAMOCTOSITEILHO JJOKA3aTeIbCTBA MATEMAaTUUYECKUX YTBEPKACHUH (TIpsMble
U OT TPOTUBHOTO), BBICTpAMBATh apPryMEHTAIMIO, TPUBOAUTH TPUMEPH U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)K/IEHUS U BBIBOJIBL;

e BbIOMpaTh cnocob pemieHHus y4eOHOM 3aaauu (CpaBHHUBAaTh HECKOJIBKO BAapUaHTOB
pelieHus, BbIOMpaTh Hanbosee MOAXOASAIMNN ¢ YIETOM CaMOCTOSITENIbHO BBIJIEIEHHBIX
KPUTEPUEB).

ba3oBrble uccienoBare/bCKue 1eHCTBHA:

® UCHOJb30BATh  BONPOCHl  KAaK  HCCIEAOBATENBCKUH  WHCTPYMEHT  IO3HAHUS;
(dopMynHpoBaTh BONPOCH], (PUKCHUPYIOIINE MPOTHUBOPEUHE, MPOOIeMy, YCTaHABIUBATD
HUCKOMOE U JlaHHO€, (OpPMHUPOBATH THUIIOTE3y, APrYMEHTHUPOBATH CBOIO IO3ULHIO,
MHEHHUE;

® TMPOBOJUTH CaMOCTOSITENIBHO CIUIAHUPOBAHHBIM SKCIEPUMEHT, HCCIEI0OBAaHUE II0
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaThuyeckoro oObeKTa, SBICHHS, Ipolecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MEXAY 00bEKTaMU, IBICHUSIMHU, IIPOLIECCAMU;

® CaMOCTOATENBHO (OopMyaupoBaTh OOOOIIEHUS W  BBIBOJABI 1O  pe3yJbTaTaM
NPOBENEHHOTO HAOIIOJICHNS, UCCIICAOBAHUS, OLEHUBATh JIOCTOBEPHOCTh MOTYYCHHBIX
PE3yIbTaTOB, BBIBOJIOB M 000OIICHHIA;



MPOTrHO3UPOBATH BO3SMOXKXHOC PA3BUTHC ITPOLICCCA, a TAKKC BbIIBUTATH ITPCATIOJIOKCHUA
0 €TI0 Pa3BUTHH B HOBBIX YCJIOBUAX.

Pabora ¢ unopmanmeii:

BBISBIIATH Ae(ULUTBI UH(POPMALIUMY, TaHHBIX, HEOOXOIUMBIX AJISi OTBETa Ha BONPOC U
JUISl peLLieHUs 3a1a4H;

BbIOMpaTh MH(OPMAIMIO W3 HCTOYHUKOB pa3jIM4YHBIX THUIIOB, AaHAJIU3UPOBATH,
CHCTEMAaTH3UPOBATh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IIPE/ICTABIICHMUS,;

CTPYKTYpUPOBaTh HMH(OpMAIMIO, TMPEACTaBIATH €€ B pa3iIuyHbX (opmax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHMBATh HAAEKHOCTh HMH(OpPMAIMK IO CaMOCTOATENBHO CHOPMYINPOBAHHBIM
KPUTEPHUSM.

2) Vnusepcanvnvle KOMMYyHUKAMUGHbIE Oelicmsus, 00ecneuusarom c@hopmuposanHoCcms
COYUATILHBIX HABLIKOG 00YUAIOUUXCA.
Oo0menne:

BOCIIPUHUMATh U (bOpMy.HI/IpOBaTI) CY)KACHUA B COOTBETCTBUHU C YCIIOBHAMHU U LCIIAMHA
OOLIEHUs; SICHO, TOYHO, I'PaMOTHO BBIPAKaTh CBOI TOYKY 3PEHHUS B YCTHBIX U
NHCEMEHHBIX TEKCTaX, JaBaTh MMOSICHEHHUS M0 XOJy PEIICHHs 3a/1a4i, KOMMEHTUPOBATh
HOJTYYCHHBIH Pe3yJIbTaT;

B X0/1¢ 00CYXJICHHUS 337aBaTh BOIPOCHI 110 CYILECTBY 00CYXJaeMOU TeMBbI, TPOOIIEMBI,
pemaeMoﬁ 3ala4i, BbICKAa3bIBaTb HACHU, HANCJICHHLBIC Ha TIOMCK PCIICHHA,
COIIOCTABJIAITb CBOU CYXACHUA C CYXICHHUAMHU APYIrUX YYaCTHUKOB Avajiora,
0oOHapyKUBaTh pa3IMuue U CXOJCTBO MO3UIHIL; B KOPPEKTHOH dopme GpopMyIupoBaTh
pa3HOIIacHsl, CBOM BO3PAKEHMS,;

NPEACTABIATE PE3YJIbTAThI PCIICHUA 3aJa4r, SOKCIICPUMECHTA, UCCICIOBAHNA, ITPOCKTA,
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUIEHUS ¢ Y4ETOM 3a7ay Ipe3eHTAlUuH U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyaHunuecTBo:

MOHUMATh M HUCIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW M WHAUBUAYATHHON pabOThI
MpU  peImIeHWH YYEeOHBIX 3aj7ad;, MPUHUMATHh II€JIb COBMECTHOW JESTEIHHOCTH,
IUTAHUPOBATh OPTaHU3AlMI0 COBMECTHOW paboThl, pachpenensaTh BHIBI padoT,
JIOTOBApUBAThCA, OOCYXKJaTh TMpOILECC W pe3ynbTar paboThl; 0000IIaTh MHEHHUS
HECKOJILKHX JIOJIEH;

y4acTBOBATh B TPYIIOBBIX (popmax paboTsl (0OcykaeHUsI, 0OMEH MHEHUH, «MO3TOBBIC
ITYPMBI» W WHBIE); BBINOJHATH CBOK YacTh pabOThl W KOOPJAMHHUPOBATH CBOU
JEUCTBUSI C IPYTUMHU YWiICHAMH KOMaH/IbI; OIICHUBATh Ka4€CTBO CBOETO BKJIa/1a B OOIIIHIA
MPOIYKT MO KPUTEPHUSIM, CHOPMYITHPOBAHHBIM YUaCTHUKAMH B3aUMOICHCTBUSI.

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

COCTaBJIATH IJIaH, AITOPUTM PELICHU 3aJjauu, BBIOUPATh CIIOCO0 pelIeHus ¢ yU4ETOM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb:



e BJaJeTh HAaBbIKAMM IIO3HABATENbHON pe(IEeKCUH KaK OCO3HAHUS COBEPIIAEMBIX
NEHCTBUII M MBICIUTENBHBIX IPOLIECCOB, WX pe3ylbTaToB; BiIaJeTh crocodaMu
CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpolecca M pe3yibTaTa pPELICHUS MaTeMaTHYeCKON
3a/1a4i;

® [peABUAETh TPYJHOCTH, KOTOPHIE MOT'YT BO3HUKHYTh IIPH PELICHMM 33Jaud, BHOCHUTH
KOPPEKTHBBI B JICSITEIHHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HAWJCHHBIX
OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

® OLEHUBaTh COOTBETCTBUE pe3ylbTaTa LEIM M YCIOBUSAM, OOBSACHATH IPUUYUHBI
JOCTHIKEHUSI WM HEIOCTHXKEHUS Pe3yJNbTaTOB JAEATEIbHOCTH, HAXOIUTh OILIHOKY,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI
10 KUIACC

OrniepupoBaTh NOHIATHSAMU: TOYKA, MPSIMasi, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUH U CIIECTBUS U3 HUX IMPU PELICHUU I€OMETPUUYECKUX
3azay.

OnepupoBaTh MOHATUSMH: MAPAJUICTIBHOCTG M TMEPIEHIUKYISIPHOCTh TMPSMBIX U
IIJIOCKOCTEM.

KnaccuduimpoBaTs B3auMHOE pacloI0KEHUE MPSMBIX U TUIOCKOCTEH B MIPOCTPAHCTBE.

OnepupoBaTh TOHSTHUSIMU: JABYTPAaHHBIM Yroj, TpaHU ABYTPAaHHOTO yriaa, pedpo
JIBYTPAHHOTO yTJIa; TMHEHHBIN YyroJl ABYTPaHHOTO yIJia; TpagyCcHasi Mepa JIBYTPaHHOTO yTJa.

OniepupoBaTh MOHATHUSMU: MHOTOTPAHHUK, BBIMYKJBIA W HEBBITYKJIBI MHOTOTPaHHUK,
AJIEMEHTBhI MHOTOTPaHHUKA, TPAaBUIIbHBIII MHOTOI'PaHHHUK.

Pacnio3naBaTh OCHOBHBIE BBl MHOTOTPAHHHKOB (MHUpaMHAA; MPU3MA, MPSIMOYTOJbHBIN
napajuiejenumnes, Kyo).

KnaccudumupoBarh MHOTOTpaHHUKM, BbIOMpas OCHOBaHHMS [UIs  KjacCUUKAIIUU
(BBIMTYKJIBIE M HEBBIMYKIbIE MHOTOTPAHHHWKHU; TPABUJIbHBIE MHOTOTPAHHUKH, TPSIMbIE H
HAKJIOHHBIE IPU3MBI, TapalIeIeUIIEIb]).

OrnepupoBaTh MOHIATHAMU: CEKYIIas TUIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB.

OOBSCHATH MPUHITUTIBI TOCTPOCHUS CEUCHHH, HCTIONB3YSI METOJ CJICIOB.

Ctpouth cedeHuss MHOTOTPAaHHUKOB METOJIOM CJIEJIOB, BBITIONHATH (BBIHOCHBIE) TUIOCKHE
YEepTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYP: BUJI CBEPXY, COOKY, CHH3Y.

Pemares 3amaum Ha HaxOXJICHHE TEOMETPUUYECKUX BEIUYMH 10 o0paslaM Wiu
aqropuTMaM, TPHUMEHSS W3BECTHBIE AHATUTHYECKHE METOABl TPH PEIICHUH CTaHIapTHBIX
MaTEeMaTUYeCKUX 3a7ad Ha BBIYUCICHUE PACCTOSHHI MEXAYy ABYMS TOYKAMH, OT TOUYKH MO
NPsIMOH, OT TOYKH /10 TVIOCKOCTH, MEKY CKPEIIUBAIOUTUMUCS MTPSMBIMHU.

Pemares 3amaum Ha HaxOXJICHHE TEOMETPUUYECKUX BEIUYMH 10 o0paslaM Wiu
aIropuT™MaM, NPUMEHSS HW3BECTHBIE AHAIUTHUYECKUE METOAbl IPU PEIICHUH CTAHIAPTHBIX
MaTEMaTUYeCKUX 3a/lay Ha BBIUMCIICHUE YIJIOB MEXY CKPEIIMBAIOIIUMHUCS MPSAMBIMU, MEKIY
MPSIMOM M TIIOCKOCTBIO, MEXKY MIIOCKOCTSIMU, IBYTPAHHBIX YTJIOB.

Bbrancnsate 00bEMBI U TUIOIIAIM TOBEPXHOCTEH MHOTOTPAHHUKOB (IIpU3Ma, MHpaMuia) ¢
npuUMeHeHHeM (GOpMyJ; BBIUUCISATH COOTHOIIEGHUS MEXIy IUIOUIAASMH IOBEPXHOCTEH,
00BbEMaMu TOAOOHBIX MHOTOI'PaHHHUKOB.



OmnepupoBaTh TMOHATUSMH: CHMMETPUS B TPOCTPAHCTBE; IICHTP, OCh M IJIOCKOCTh
CUMMETPHUHU; EHTP, OCh U TNIOCKOCTh CHMMETPHH (DUTYPBI.

N3Bnekatp, npeoOpa3oBbIBaTh U MHTEPIPETHPOBATH WH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUIECKUX HUTypax, MPEACTABICHHYIO Ha YePTEekKax U PUCYHKaX.

[lpuMeHATh TeoMeTpuuYeckhe (akThl JJIsl PEHICHUS CTEPEOMETPUYECKUX — 3ajad,
nmpeamnojgaratomux HECKOJIbKO IMaroB pCIICHHA, €CJIN YCJIOBHA NPUMCHCHUSA 3aJlaHbl B SIBHOU
dopme.

[IpuMeHATh MPOCTEHIINe MPOrpaMMHBIC CPEACTBA M 3JICKTPOHHO-KOMMYHHKAIIMOHHBIC
CHCTEMBI [TPU PEIICHUH CTEPEOMETPUYUCCKHX 3a/1ad.

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

[IpuMeHATh TOJyYCHHBbIC 3HAHHS Ha MPAKTHKE: aHAIM3UPOBATh peajbHbIe CHUTyallud H
OPUMEHATh  M3YYCHHbIE TMOHATHS B  MpPOLECCe ITOMCKA  PEHICHHS  MaTeMaTHYECKH
chopMyIUpOBaHHON MPOOJIEMBbI, MOJEIUPOBATh pEATbHBIC CUTyallMd Ha SI3bIKE T'C€OMETPHH,
UCCIICIOBATh MOCTPOCHHBIC MOJICIN C HCIOJIb30BAHUEM TCOMETPUYECKHUX TOHATHH U TEOPEM,
anmapara anreOpbl; peniath MPaKTHYECKUE 3a/1a41, CBI3aHHbBIC C HAXOXKICHHEM IeOMETPHUYECKUX
BEJTUYHH.

11 KJIIACC

OmnepupoBatb MOHSITUSMU: HUIHHpUYECKast MOBEPXHOCTb, oOpa3ymomue
[IWTHHIPAYECKON TTOBEPXHOCTH; IMJIMHIP; KOHUYIECKasi IOBEPXHOCTH, 00Pa3yIONIue KOHHUECKON
MOBEPXHOCTH, KOHYC; CepruecKasi TOBEPXHOCTb.

Pacnio3naBath Tena BpaiieHus (HUIUHAP, KOHYC, cdepa u map).

OOBSICHATH CIIOCOOBI MOTyYEHUS Tell BpallleHUsI.

KnaccuduiupoBars B3auMHOE pacmtofioskeHHe cPephl U TIIOCKOCTH.

OnepupoBaTh TOHATHUSMH: IMAPOBON CETMEHT, OCHOBAaHME CETMEHTA, BBICOTA CETMEHTA;
[IApOBOI CJIOH, OCHOBaHHUE IIAPOBOTO CIIOS, 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; chepa, BIMcaHHAS B MHOTOTPAHHUK HITH TETIO BPAIICHHUS.

BbIYnCnsATE COOTHOILICHUS MEXKIY IUIOMIANAMU TMOBEPXHOCTEH M 00bEMaMU TMOIOOHBIX
Te.

N300paxarh u3ydaemble (UTYpPHI OT PYKH H C TPHUMEHEHHEM IPOCTBIX YEPTEKHBIX
WHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (GUTYD: BU
CBEpXY, COOKY, CHU3Y; CTPOHUTH CEUCHHSI TEJI BPAIICHHSI.

W3BiiekaTh, HHTEPIPETUPOBATL U MPEOoOPa30BBIBATE MHPOPMAITUIO O MTPOCTPAHCTBEHHBIX
reoMeTpruecKux GUrypax, MpeCTaBICHHYIO Ha YepTekKaX U PUCYHKAX.

OnepupoBaTh MOHSATHEM BEKTOP B IPOCTPAHCTBE.

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

[TpuMeHsITh IPaBUIIO MapalIeIeHUITe A,



OnepupoBaTh MOHATHSIMHU: JEKAPTOBBI KOOPAWHATHI B TPOCTPAHCTBE, BEKTOP, MOMIYIb
BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, yroll MEXKIy BEKTOpaMH, CKaJsipHOE
MIPOM3BEICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIE BEKTOPHI.

HaxonuTh cyMMy BEKTOPOB M MIPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEKIY BEKTOpPaMH,
CKaJISIPHOE TIPOM3BE/ICHUE, PACKIIAIBIBAT BEKTOP 110 JIBYM HEKOJUTMHEAPHBIM BEKTOPAM.

3amaBaTh IUIOCKOCTh YPAaBHEHHUEM B JIEKAPTOBOM CHCTEME KOOPMHAT.

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

Pemats mpocreiinye reoMeTpruuecKre 3a1a4d Ha MPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO
MEeTo/1a.

Pemrate 3agaum Ha JJ0Ka3aTeNbCTBO MATEMATHYECKMX OTHONICHHA W HAaXOXKICHUE
TCOMETPUYCCKUX BEJIIMYHMH 1O 00pa3liaM WM aJIrOPUTMaM, IPUMEHsISI U3BECTHBIE METOMBI TIPU
pEIICHUH CTaHIAPTHBIX MaTEMATHICCKHUX 33]1a4.

[TpuMeHSTh TPOCTEHININE MPOTPAMMHEIC CPEJICTBA H JIIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CHCTEMBI IIPU PEUICHUU CTEPEOMETPHUCCKUX 3a/1aY.

[lpuBoMTH TpPUMEpPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B TPUPOAEC U IKU3HH,
pacrno3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[TpuMeHsTh TIOMydeHHBIC 3HAHUS HA MPAKTHUKE: aHAIM3HPOBATh PEAbHBIC CHTYAIlUU U
OPUMEHATh  HM3YYCHHBIC TOHATHS B  MPOIECCe IMOMCKA  PEIICHUS  MaTeMaTHYECKU
c(hopMyIUpOBaHHON MPOOIEMBI, MOAECTUPOBATH pPEajbHbIE CHUTYaI[Md Ha S3bIKE TEOMETPHH,
UCCJICJIOBATh TIOCTPOSHHBIC MOJEIU C WCIOJB30BAHUEM T'€OMETPHUYSCKHX TMOHITHH H TEOPEM,
amnmapara aJreOpsl; penraTh MPaKTHICCKUE 3a/1a9H, CBI3aHHBIC ¢ HAXOXKJICHUEM I'€OMETPHUCCKHUX
BEJIMUKH.



TEMATHYECKOE IINTAHUPOBAHMUE
10 KUIACC

HaumeHoBaHue pa3jiesioB U

KoauuecTBO 4acoB

No KOHTp 20P

TeM MPOrpaMmMbl Bcero
padoThI
BBencHue B cTepeoMeTpHIo 10 1 resh.edu.ru
[psiMble ¥ TIIOCKOCTH B resh.edu.ru
NPOCTPAHCTBE.
12 1

[MapannenbHOCTh NPSMBIX
IJIOCKOCTEMN
[MeprieHAMKYIIIPHOCTH 12 resh.edu.ru
MPSIMBIX U IJIOCKOCTEN
VYTabl MEKIY NPSAMBIMU U 10 1 resh.edu.ru
TUIOCKOCTSIMHU
MHororpanHuku 11 1 resh.edu.ru
OO6BbEMBI MHOTOTPaHHUKOB 9 1 resh.edu.ru
[ToBTOpeHue: ceveHus, 4 resh.edu.ru
PacCTOSIHUS U YTJIBI

OBHIEE KOJIMYECTBO YACOB 68 5

I10 ITPOIT'PAMME




11 KUIACC

HaumeHoBaHue pa3jiesioB U

KoaudecTBO 4acoB

Ne
TeM MPOrpaMMBbl Bceero Konp 20P
padoThI
Mertox KOOpAUHAT B 15 resh.edu.ru
POCTPAHCTBE
unmuuap, KoHyc, map 15 resh.edu.ru
OO0OBeMEI TET 24 resh.edu.ru
O6o06maronee MOBTOPEHUE 14 resh.edu.ru
OBIIEE KOJIMYECTBO YACOB 34 3

I10 ITPOIT'PAMME




IHOYPOYHOE IINTAHUPOBAHME

10 KJIACC
Koa-
Ne Tema ypoka BO
P 30P
4acoB
OCHOBHBIC TIOHSTHSI CTEPEOMETPHH: TOYKA, [IPsMas,

1 IUIOCKOCTD, MPOCTPAHCTBO. [IpaBuiia n3o0paxkeHus Ha 1 https://resh.edu.ru
pHCYHKaX: H300pa)XeHUsI IUIOCKOCTEH, MapaieIbHbIX https://yaklass.ru
npsMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

) [MousTHS: TIEpeceKaroIuecs MI0CKOCTH, MEPECEKAIOIIHECs 1 hitps://resh.edu.ru
IpSMast | TUTOCKOCT https://yaklass.ru

3 [MousTHS: TIEpeceKaroIuecs MI0CKOCTH, MEPECEKAIOIIHECs 1 https://resh.edu.ru
npsiMast ¥ TIOCKOCTh https://yaklass.ru
3HaKOMCTBO C MHOT'OI'paHHUKaMH, U300paKCHHE https://resh.edu.ru

4 MHOTOTPaHHHKOB Ha PUCYHKAX, HA MPOCKIIMOHHBIX 1  https://yaklass.ru
yepTexax

5 HauanbHble cBeieHus 0 KyOe U TUpaMuie, UX pa3BEPTKH U 1 https://resh.edu.ru
mozenu. CedeHnus: MHOTOTPaHHUKOB https://yaklass.ru

6 HauanbHble cBeieHus 0 KyOe U TUpaMuie, UX pa3BEPTKH U 1 https://resh.edu.ru
Mozenu. CeueHns MHOTOTPaHHUKOB https://yaklass.ru
[MousTHE 00 aKCMOMATHYECKOM TOCTPOSHUU CTEPEOMETPHH: hitps://resh.edu.ru

7 1 https://yaklass.ru
AKCHOMBI CTEPEOMETPHH H CIICICTBUS U3 HUX
[MTousTHE 00 AKCMOMATHYECKOM TIOCTPOSCHUU CTEPEOMETPHH: https://resh.edu.ru

8 1 https://yaklass.ru
AKCHOMBI CTEPEOMETPHH U CIICIICTBUS U3 HUX

9 [ToHsiTHE 00 aKCMOMATUYECKOM TIOCTPOSHHU CTEPEOMETPHH: 1
AKCHOMBI CTEPEOMETPHH H CIICICTBUS U3 HUX

10  KourpoJabHasi pagora Nel 1
B3anMHoe pacronoxxeHue npsMbIX B IPOCTPAHCTBE: https://resh.edu.ru

11 nepeceKaroImecs, napauieIbHble U CKPEIUBAIOIIUECS 1 | https://yaklass.ru
psIMbIE
[TapannenbHOCTh NPAMBIX U IIOCKOCTEH B MPOCTPAHCTBE: https://resh.edu.ru

12 napajiesibHble IPSIMbIe B IPOCTPAHCTBE; MapaIlIeIbHOCTh 1  https://yaklass.ru

TPEX MPAMBIX



https://resh.edu.ru/
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https://yaklass.ru/

[TapamenbHOCT IPSIMBIX U IIJIOCKOCTEW B IIPOCTPAHCTBE:

https://resh.edu.ru

13 :
[TapannenbHOCTb NPSAMOMN U INIOCKOCTH https://yaklass.ru
https://resh.edu.ru
14 VYT7Bl ¢ COHANIPaBIEHHBIMU CTOPOHAMHU https://yaklass.ru
https://resh.edu.ru
15 VYros Mexay NpsMBIMU B IPOCTPAHCTBE https://yaklass.ru
https://resh.edu.ru
16 Yron MCKAY MMPAMBIMHA B IIPOCTPAHCTBE https://yaklass_ru
https://resh.edu.ru
17 [TapannenbHOCTb IUIOCKOCTEN: MapasulebHbIE IIOCKOCTU https://yaklass.ru
https://resh.edu.ru
18 CBoiicTBa napajIelIbHBIX IIIOCKOCTEH https://vaklass.ru
[Ipocreiimme npocTpaHCTBEHHBIE (PUTYPHI HA TIOCKOCTH: hitps://resh.edu.ru
19 https://yaklass.ru
TeTpa’ap, Ky0, nmapasuiesenurne : '
https://resh.edu.ru
20 HOCTPOGHI/IG CEeUeHUU https://vaklasslru
https://resh.edu.ru
21 IToctpoenue ceuennii https://vaklass.ru
22 KonTtpoabHnas padora Ne2
23 [leprieHANKYIAPHOCTH MPSMOMN M MIOCKOCTH: resh.edu.ru
NEePIEeHANKYIIIPHBIE IPSIMbIE B IPOCTPAHCTBE
24 [Ipsimble napasuienbHbIe U NEPIIEHINKYISPHBIE K TUIOCKOCTH resh.edu.ru
25 [Ipsimble napasuienbHbIe U NEPIIEHINKYISPHBIE K TUIOCKOCTH resh.edu.ru
26 [Tpu3HaK neprneHaAuKyYIIpHOCTH MPSMOM U IIIOCKOCTH resh.edu.ru
27 [Tpu3HaK neprneHAUKYIIPHOCTH MPSMOMN U IIIOCKOCTH resh.edu.ru
28 Teopema o mpsiMoOii IEPIICHIUKYIISIPHOM MIIOCKOCTH resh.edu.ru
29+  Teopema o mpsMON IEPIICHIUKYIISPHOM MJIOCKOCTH resh.edu.ru
30 TeopeMa o mpsIMOiA TEPIIEHIUKYIISIPHON TIIIOCKOCTH resh.edu.ru
31 [eprieHAUKYIISp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 resh.edu.ru

IJIOCKOCTH, paCCTOAHUC OT HpHMOfI J0 IINIOCKOCTH



https://resh.edu.ru/
https://yaklass.ru/
https://resh.edu.ru/
https://yaklass.ru/
https://resh.edu.ru/
https://yaklass.ru/
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IlepnieHqUKYISp U HAKJIOHHBIE: PACCTOSHUE OT TOYKH 10

resh.edu.ru

32 TUIOCKOCTH, PACCTOSTHUE OT MPSAMOMA J0 TIIOCKOCTH
33 [leprieHMKYIISAp U HAKJIOHHBIE: paSCTOﬂHHe OT TOYKH JI0 resh.edu.ru
TUIOCKOCTH, PACCTOSTHUE OT MPSAMOMA J0 TNIOCKOCTH
34 [TeprieHUKYIISAp U HAKJIOHHBIE: paSCTOﬂHHe OT TOYKH JI0 resh.edu.ru
IUIOCKOCTH, PACCTOSTHHUE OT MPSIMOM 710 TIIOCKOCTH
35 VYTIBl B IPOCTPAHCTBE: YTOJI MEXY IPSIMOH U TNIOCKOCTHIO resh.edu.ru
36 JIByrpaHHBII yroJj, JUHEHHBIN yrojl IBYIpaHHOIO yria resh.edu.ru
37 JIByrpaHHBIN yTroJl, JMHENHBIN Yrojl ABYTPaHHOTO yIJia resh.edu.ru
38 [TepnieHAMKYIAPHOCTH MIIOCKOCTEH: l'[pI:I3HaK resh.edu.ru
NEePHEHUKYIISPHOCTH BYX TUIOCKOCTEH
39 [MeprieHMKYIIIPHOCTD TIOCKOCTEH: HpI:I?;HaK resh.edu.ru
NEePHEeHUKYIISPHOCTH BYX TIOCKOCTEH
40 [MeprieH AMKYIIAPHOCTD MJIOCKOCTEH: HpI:I?,HaK resh.edu.ru
NEPIEHAUKYISIPHOCTH BYX IJIOCKOCTEH
41 Teopema o Tpéx nepneHAUKYISIPax resh.edu.ru
42 TeopeMa 0 TpEX nepHeHAUKYIIApax resh.edu.ru
43 Teopema o TpEX mepneHIUKYISIPax resh.edu.ru
44 KonTtpoabHnas padora Ne3
IToHATHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI resh.edu.ru
45 MHOTOTPaHHHKA, BBIITYKJIBIE U HEBBITYKIIbIC
MHOTOTPaHHHKH; pa3BEPTKA MHOTOTpaHHHUKA
[Tpu3ma: N-yroipHas MpU3Ma; TPAaHU U OCHOBAHUSI IPU3MBI; resh.edu.ru
46 npsiMasi ¥ HaKJIOHHAs PU3MBbI; OOKOBask M MOJTHAs
MOBEPXHOCTh HPU3MBI
47 Hapvannenennnez[, IPSMOYTOJBHBIN TTAPaJUISIIEIHIIE U €T resh.edu.ru
CBOHCTBa
[Mupamusa: N-yronpHas MUpaMKia, TPAaHA K OCHOBAaHHE resh.edu.ru
48 MTUpPaMU/Ibl; OOKOBAs U TTOJTHAS TIOBEPXHOCTH MMAPAMUIBI;
MIpaBUJIbHASA U yCEUEHHAS TUPaMUIa
[TpaBuIIbHBIE MHOTOTPAHHUKY: TTOHSATHE PABHIBHOTO resh.edu.ru
49 MHOTOTpaHHHKA; MPABIIIbHAS TPH3Ma U TIPaBUIIbHAS
nUpaMu/Ia; IpaBUIIbHAs TPEYTroibHas NHpaMuIa 1
MPaBUWIBHBIN TETpasap; Kyo
50 [IpencraBnenue o MpaBUIBHBIX MHOTOIPAHHHUKAX: OKTAIp, resh.edu.ru

JOACKadIp U UKOCAdIP.




CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO
TOUKH, IPSIMOH, TUIOCKOCTU. DJIEMEHTBI CAMMETPUU B

resh.edu.ru

51 1
MUpaMHiax, Napajuieenuneaax, MPaBuiIbHBIX
MHOTOIPaHHUKAX
Brruucienue 21eMEHTOB MHOTOIPAaHHUKOB: péopa,
52 P peop 1 resh.edu.ru
JaroHaJ!, YTkl
[Tnomaab 60KOBOM MOBEPXHOCTH M ITOJTHON MTOBEPXHOCTH
53 MPSIMOM TIPU3MBI, TUIOIIA/Ib OCHOBAaHUM, TeOpeMa 0 OOKOBOM 1 resh.edu.ru
MMOBEPXHOCTHU TIPSIMOU TIPU3MBI
[Tnomanb 6OKOBOM MOBEPXHOCTH M IIOBEPXHOCTH
54 MPaBUIILHON MUPAMHKJIBI, TEOPEMA O IUIOIIA I OOKOBOM 1
MOBEPXHOCTU YCECUEHHOU TTHPAMHUJIBI
95 Kourpoasnas padora Ned
56 ITonsatue 06 00bEME
o7 O0BEM nupamMuIbI 1 resheduru
58 O0BEM nupamMuIbI 1 resheduru
59 O0BEM TUpaMuIBI 1 resh.edu.ru
60 O0BEM TUpaMuIbI 1 resh.edu.ru
61 O0BEM pU3MBI 1 resheduru
62 O0BEM pU3MBI 1 resheduru
63 O0BEM pU3MBI 1 resheduru
64 KonTtpoubnas pabora NeS 1
65 [ToBTOpeHue, 0600IIEHNE CUCTEMATU3AIINS 3HAHUM. 1
[TocTpoenue ceueHnii B MHOTOTPAaHHHUKE
[ToBTOpeHME, 0000IIIEHNE CUCTEMATH3AIIMS 3HAHNMN.
66 BeruncieHue pacCTOSHAN: MEXTY IBYMS TOUKAMH, OT TOUKH 1
710 TIPSIMOM, OT TOYKH JI0 TIOCKOCTH, MY
CKPEIIHUBAOIIUMUCS TIPSIMBIMHU
67 1
[ToBTOpeHME, 0000IIIEHNE CUCTEMATH3AIINS 3HAHUMN.
68 Brruncnenue yrioB: MeX1y CKPEIIUBAIOIIIMICS MPSIMBIMH, 1
MEXy MPSMOH ¥ IIIOCKOCTBIO, ABYTPAHHBIX YIJIOB, YIIIOB
MEXTY TUIOCKOCTSIMHU
OBILIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68




11 KJIACC

Koxa-Bo
Ne
Tema ypoka yacos | 0P
1 BekTop Ha MI0CKOCTH U B TPOCTPAHCTBE 2 resh.edu.ru
2 Crno)keHue ¥ BBIYMTAHHE BEKTOPOB 2 resh.edu.ru
3 YMHOXEHHE BEeKTOpa Ha YHCIIO 2 resh.edu.ru
4 Paznoxenne BekTOpa 1o TpéM HEKOMIUIAHAPHBIM BEKTOPaM. ) resh.edu.ru
[IpaBuio napamienenumnena
5 Pemrenne 3amad, CBA3aHHBIX ¢ IPUMEHEHUEM IIPaBUJI ICUCTBUH C 5 resh.edu.ru
BEKTOpaMH
5 [IpsiMoyrosibHasE cHCTEMa KOOPMHAT B IIPOCTPAHCTRBE. 5 resh.edu.ru
Koopaunats! BekTopa. [Ipocreiinime 3a1auu B KOOpAMHATAX
7 VYron mexay BekTopamu. CKaJsipHOE MPOU3BEICHUE BEKTOPOB 2 resh.edu.ru
8 Brruuciienue yrioB Mexy IPSIMBIMH U TUIOCKOCTSIMH 2 resh.edu.ru
KoopanHaTHO-BEKTOPHBIM METO/] TP PEIIEHUH F€OMETPHUECKUX resh.edu.ru
9 p p pu p p 3
3aga4
10 | KonrpoabHnas padora Nel 1 resh.edu.ru
Cdepa u map: neHTp, paauyc, 1uaMeTp; IIoua b HTOBEpXHOCTH resh.edu.ru
1 p p p, paauy p p 2
cdepbl
12 B3anmMHoe pacnionoxxeHue cepsl U IIOCKOCTH; KacaTellbHas 5 resh.edu.ru
IUIOCKOCTB K cepe; mIoaab chepsl
13 N3obpaxenue cdepsl, mapa Ha miaockocTu. CeueHus mapa 2 resh.edu.ru
VIMHJPUYECKasi IOBEPXHOCTh, 00pa3yolue HIHIMHIPUIECKON resh.edu.ru
14 1y P pasyro P 2
MOBEPXHOCTHU, OCh LIMIMHPUIECKOIN MTOBEPXHOCTH
15 [{umuHIp: ocHOBaHMS M OOKOBAsi TOBEPXHOCTh, 00pa3yroIas u ’ resh.edu.ru
OCh; TUTOIAAb OOKOBOM U TTOJTHOM MOBEPXHOCTH
N300parkeHre HMIMHAPA Ha TUIOCKOCTH. Pa3BEépTka HuiIMHpa. resh.edu.ru
16 Ceuenuns muIMHIpa (TIOCKOCTHIO, TTAPAUISTLHON HITH 2
MIEPIICHIUKYISIPHON OCH IIHITH]IPA)
17 Konnveckasi moBepXHOCTh, 00pa3yonne KOHUIECKON 5 resh.edu.ru
MOBEPXHOCTH, OCh M BEPIIMHA KOHMUECKOW MOBEPXHOCTH
18 Konyc: ocHOBaHue 1 BepiinHa, 00pa3yrolias U OCh; MIOMAIb ) resh.edu.ru

OOKOBOM U MMOJIHOW MOBEPXHOCTH




19 Y cedéHHBIN KOHYC: 00pa3yIolue 1 BHICOTA; OCHOBAHUS U 5 resh.edu.ru
OOKOBast MOBEPXHOCTh
N300paxkeHne KOHyca Ha MJIOCKOCTH. Pa3BépTka KOHyca. resh.edu.ru

20 | Ceuenus koHyca (TUIOCKOCTHIO, MAPAILICITBHON OCHOBAHUIO, U 2
IJIOCKOCTBIO, TIPOXO/SINEH Yepe3 BEPIIUHY)

21 KomOunanwms Ten BparieHus: ¥ MHOTOIPaHHUKOB 3 resh.edu.ru
MHororpalHuK, OIUCAaHHBII 0K0JI0 cdeprl; chepa, BIIMCAHHAS B

22 p ’ (epb; chepa, 3 resh.edu.ru
MHOTOTPaHHHUK WM B TEJIO BPALICHUS

23 [Tousitue 06 00BEMe. OCHOBHBIE CBOMCTBA 00BLEMOB TEN 1 resh.edu.ru

24 O06bEM IMHApa, KOHYyCa 2 resh.edu.ru

25 | OOBém mapa u mwiomanb cheps 2 resh.edu.ru

26 [TomoGHbIe Tena B mpocTpaHcTBe. COOTHOIICHUS MEXKTY 5 resh.edu.ru
IUIOIIA/ISIMH ITOBEPXHOCTEH, 00bEMAaMHU MOT00HBIX TEI

27 KonTtpoubHas paGora Ne2 1

08 [ToBTOpenue, o6o0IeHNE U cucTeMaTH3anus 3HaHui. OCHOBHBIE ) resh.edu.ru
¢burypsl, hakThl, TEOPEMBI Kypca INIAHUMETPUU

29 [ToBTOpenue, 0000IIeHNE U cUcTeMaTH3alus 3HaHui. OCHOBHBIC 5 resh.edu.ru
burypsl, hakThl, TEOPEMBI Kypca INIAHUMETPUU

30 [ToBTOpenue, 0000IICHNE U CUCTEMAaTH3aIKs 3HaHUH. 3a1aun ) resh.edu.ru
TUTAHUMETPUH U METOJIbI UX PEIICHHS
IToBTOpeHue, 0000IIEHHE U CUCTEMATH3aLIMs 3HaHUH. 3agaun

31 p ’ 2 resh.edu.ru
IUTAHUMETPUH U METOJIbI UX PEIICHHSI
IToBTOpeHue, 0000IIEHNE U CHCTEMATH3alHs 3HAaHUH. OCHOBHBIE

32 P ’ 2 resh.edu.ru
burypsl, GakThl, TEOPEMBI Kypca CTEPEOMETPHH

33 | KonrpouabHas padora Ne3

34 [ToBTOpEeHME, 0000IIEHNE ¥ CHCTEMAaTH3aIlNs 3HAHUN resh.edu.ru

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




YYEBHO-METOJNUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

Martemaruka: anreOpa 1 Hayalla MaTeMaTHYECKOT0 aHanu3a, reometpus. ['eomerpus. 10-11
KJIACCHI: yUeOHUK JiJ1s1 00111e00pa30BaTeIbHBIX OpraHu3alnii: 0a30BbIM U yriay0. ypoBHU/ATaHACSH
JI.C. u np. M: Tlpocsemienue, 2020 r.

I'eomerpus. qunaktuueckuii marepuan/ 3uB b.I'., 2016 1.

I'eomeTpus: 3anaun Ha roToBbIX uepTekax 10-11 kiacc. ba3zoBsiii ypoBens/ 3. H. banasn, Poctos
H/]1; ®enukc, 2019 1.

METOANYECKHUE MATEPUAJIBI IJISA YUUTEJIA

1. Maremaruka: anrebpa U Hayajla MATEMAaTUYECKOTO aHallu3a, reoMeTpus. [ 'eomeTpus.
10-11 xmaccer: yueOHUK I 0011e00pa30BaTeIbHBIX OpraHU3aIHii: 0a30BbIH U YIITYO.
ypoBuu/ATanacst JI.C. u np. M: IIpocsemenue, 2020 r.

2. Tloypounsie pa3paboTku no reomerpun. 10-11 xacc. B momonip mxkomsHOMY

yunteno. K YMK A.C. Artanacsina/ Caaksan C.M., byry30BB.®../2017

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://resh.edu.ru
https://yaklass.ru
http://school-collection.edu.ru
znanio.ru

P ownRE
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