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INOACHUTEJIBHAA 3AIINCKA

Pabouas nporpamma yueOHOTO Kypca «I'eomeTpusi» 6a30BOro ypoBHS AJisi 00Y4atOLINXCS
10 —11 xmaccoB pa3paboTtana Ha ocHOBe DenepasbHOrO TOCYIapCTBEHHOTO 00pa30BaTEIEHOIO
CTaHAapTa CpeJHero oOmero oOpa3oBaHUs, C YU4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHWH,
IPEIbABISEMBIX K MaTEMaTHUYECKOMY OOpa30BaHUIO, U TPaJULMIl pOCCUICKOrO0 0Opa3oBaHUS.
PeaJ'II/I3aI_II/I$I IporpaMmal o0ecIieynBaeT OBJIAJACHUC KIIFOUCBBIMH KOMIICTCHIIUSIMU,
COCTaBJISIFOIIMUA OCHOBY [UISi CaMOpa3BUTHS M HENPEPHIBHOTO 00pa3oBaHMUs, LEIOCTHOCTD
OO0IIEKYIBTYPHOT O, TUYHOCTHOTO M MTO3HABATEIBHOTO PA3BUTHS TMYHOCTH OOYUAIOIIUXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca I€OMETpUM Ha YpPOBHE CpEAHEro oouero oOpa3oBaHUS
00yCJIOBJIeHa MPAKTUYECKON 3HAYMMOCTBHIO METANpEeIMETHBIX M MPEIMETHBIX pe3yJbTaToOB
00y4YeHHsI TEOMETPHH B HANpPABJICHUHU JMYHOCTHOTO PAa3BUTHS OOydaromuxcs, (OpMHUPOBAHUS
(YHKLIMOHAJIBHON MaTeMaTH4ecKOM TI'PaMOTHOCTH, W3YyYEHMsI IPYTUX Y4eOHbIX JUCLUIUIMH.
Pa3zButne y oOydaroumiuxcsi MpaBUIBHBIX IPEICTABICHUH O CYIIHOCTH M HPOUCXOXKIACHUU
TreOMETPUYECKUX aOCTpaKIMii, COOTHOIIECHUH PEAbHOTO U HJCaTbHOT0, XapaKTepe OTPaKEHHUS
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 (OPMHPOBAHMIO HAyYHOIO MHUPOBO33PEHUS YUaIlMXCs, a TakXke KadyecTB
MBIIICHHS], HEOOXOAUMBIX JUTSI afalTallii B COBPEMEHHOM OOIIIECTBE.

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

Jlormueckoe MpbllUIeHUE, (GopMHUpyeMOe MpU H3yYEHUH OOYYaroIIMMHUCS HOHSITHUHHBIX
OCHOB TEOMETPUU M TIOCTPOCHUM IIETIOYKH JIOTUYECKHX YTBEPXKIECHUH B XOJI€ pEIICHUS
reOMETPUYECKUX 3a/ad, YMEHHE BBIIBUTaTh U ONPOBEPraTh TIMIIOTE3bl HEMOCPEACTBEHHO
UCTOJIB3YIOTCSl MPU PpEIIeHUM 3aj7jad eCTECTBEHHO-HAyYHOIro LHMKJIAa, B YAaCTHOCTH 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 COIMAJIbHOrO OBITHS, (hopMa OTpaXKeHHsS OKpYXKAIOIIEro MHpa,
YCIIOBHE  YCHEITHOTO TIO3HAHWUS W aKTHBHOTO TPEeoOpa3oBaHHs  JACHCTBUTEIHHOCTH.
OmnepupoBaH#e MPOCTPAHCTBEHHBIMU 00pa3aMu 00bETUHSIET pa3Hble BUIBI YI€OHOH U TPYJOBOI
NeSITeIbHOCTH, SBISIETCS OJHUM M3 MPO(ECCHOHANBHO BaKHBIX KAauyecTB, IMO3TOMY aKTyajbHa
3agada (OPMHUPOBAHUS y OOYYAIOMIMXCSl MPOCTPAHCTBEHHOTO MBINUICHUS! KaK Pa3HOBUIAHOCTU
00pa3HOTO MBIIUIEHUS! — CYIOIECTBEHHOTO KOMITOHEHTa B TMOJITOTOBKE K IPAKTHYECKOU
NEeSITeTTHHOCTH 110 MHOTHUM HAIPaBJICHUSIM.

Llenb ocBOEHMSI TpOrpaMMbl yueOHOTo Kypca «[ eomeTpusi» Ha 6a30BOM ypOBHE 00yUeHUS
— o0mieoOpazoBarenbHOE M OOIICKYJIBTYPHOE DPAa3BUTHE OOYJArOMIMXCS dYepe3 oOecredeHue
BO3MOXHOCTH IPUOOPETEHUS U UCIOJIb30BAHUSI CUCTEMAaTHUYECKUX I'€OMETPHUECKUX 3HAHUM U
NelcTBUH, crienu(pUUHBIX T€OMETPUU, BO3SMOXKHOCTH YCIIEUTHOTO IIPOI0JIKEHNs 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, oOydaroruecss Ha 0a30BOM ypOBHE JOJIKHBI OCBOWTH
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 riybOKO, €ci B JalbHEHUIIEM BOSHHUKHET HEOOXOJAMMOCTh B T€OMETPHUUECKUX 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 SIBIISIFOTCSA:

e (opMupoBaHHE NPEACTABICHUS O TEOMETPHUM KaK YacTH MHUPOBOH KyJIbTyphl U

OCO3HaHHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MUPOM;

e (QopmupoBaHuE TMPEACTABICHUS O MHOTOTPAaHHMKAX M TeJaX BpalleHUS Kak o
BXHEHIIINX MaTeMaTHYECKUX MOJEINSX, MMO3BOJISIONINX OMUCHIBATh U U3y4aTh pa3HbIE
SBJICHUS OKPY>KAIOIIIETO 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 yMEHHUS ONEPUPOBATH OCHOBHBIMHU IMOHSTHUSMU O MHOTOTPAaHHHKAX H
TeJIaX BpAIleHHUs] U UX OCHOBHBIMH CBOMCTBaMU;

® OBJIQJICHUE AJTOPUTMAMHU PEIICHUS OCHOBHBIX THUIOB 33aa4; (opMHUpOBaHHE yMEHUS
IPOBOAMTH  HECJIOXHBIE JOKa3aTeNbHbIE  pAacCyXkJE€HHS B  XOJ€  pELICHUS
CTEpEOMETPUYECKUX 3a/1a4 U 3324 ¢ IPAKTUYECKUM COJICPKAHUEM;

® pa3BUTHE MHTEJUIEKTyaJbHBIX M TBOPYECKMX CIOCOOHOCTEM  oOydaromuxcs,
MO3HABATEIbHOM aKTUBHOCTH, UCCIIE0BATENLCKUX YMEHUHN, KPUTHYHOCTH MBIIIUICHUS;

e (dopmupoBaHue (QYHKIMOHAIBHOW TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUHU: YMEHHUE
pacrio3HaBaTh MPOSBJICHUS T€OMETPUYECKUX TOHATHH, 00BEKTOB U 3aKOHOMEPHOCTEH B
pEeaTbHBIX JKW3HEHHBIX CUTYallMsIX W TPU W3YYEHUH JPYTUX YYEOHBIX IPEIMETOB,
NPOSIBJIICHUST 3aBUCUMOCTEH M 3aKOHOMEPHOCTEW, (OpMYIHpOBATH WX HA S3BIKE
reOMETpUM M  CO3/1aBaTh T'€OMETPUUYECKHE MOJENH, MPUMEHSITh OCBOEHHBIN
reOMETPUYECKU  ammapaT Jjis pelleHus MPaKTUKO-OPHUEHTHPOBAHHBIX 3324,
UHTEPIPETHPOBATH U OI[CHUBATH TOJYYCHHBIC PE3yJIbTaTHI.

OTIMYHATETBHON 0COOCHHOCTHIO TIPOTPAMMEBI SIBISIETCSI BKIIIOUEHUE B KYPC CTEPEOMETPUHU
B Hayalle €ro U3yueHHWs 3aJad, pellaeMblX Ha YPOBHE WHTYUTHBHOTO TIIO3HAHUS, U
ornpenen€HHbIM 00pa30M OpraHM30BaHHAs paboOTa HAJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTHYECKOTO ¥ TPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIHUPYET TPOTEKaHHWE WHTYUTHBHBIX
IIPOLIECCOB, MOTUBHUPYET K JajbHEHIIEMYy U3yUEHHIO IPEIMETA.

[Ipeamourenue OTAAETCS HAIIATHO-KOHCTPYKTUBHOMY METONY OOYy4YeHHs, TO €CTh
TEOpPETUYECKHE 3HAaHUS HMMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-TPAKTUUYECKOM
NeSITeTPHOCTH. Pa3BUTHE TPOCTPAHCTBEHHBIX TPEACTABICHWH Yy YydYamIumxcs B  Kypce
CTEepEOMETPUU MPOBOIUTCS 3a CUET pellleHus 3a7a4 Ha CO3JJaHUE MPOCTPAHCTBEHHBIX 00Pa30B U
3aJa4 Ha OINEpHpPOBaHUE IPOCTPAHCTBEHHBIMU oOpazamu. CoznaHue oOpaza MPOBOAMUTCA C
OTIOPOil Ha HAIJISTHOCTh, @ OTIEPUPOBAHNE 00pPa30M — B YCJIOBUSAX OTBJICUEHHS OT HATJISTHOCTH,
MBICJIIEHHOTO U3MEHEHHSI €r0 HCXOJHOT'O COZePIKaHuUSI.

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



10 COACP)KATEIbHBIM JIMHUSM, HO M IO ToJaM OOYyYeHHUs Ha YypPOBHE CPETHEro OOIIEeTo
o0OpazoBaHusl.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaM OCBOCHUS
paboueii mporpamMmBbl, pactpeieIEHHbIM 0 ToAaM 00yUeHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3zoMm,
9TOOBl  OBJQJICHUE TI'E€OMETPUYCCKHMMH TOHATUSMH WM  HaBBIKAMH  OCYIIECTBIISIOCH
MOCIIEOBATEIHbHO M IMOCTYHATENbHO, 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 Henento B 11
KJ1acce, BCEro 3a JiBa roaa ooyuenus - 102 yueOHBIX yaca.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATUS CTEpeOMETpUH. Touka, npsiMasi, IJI0CKOCTh, pocTpaHcTBo. [lonaTne
00 aKCHOMaTHYECKOM IMOCTPOEHUHU CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECS, TapaJIEIbHbIE U
CKpeIuMBamoIuecs npsAMble. IlapamienbHOCTh NPSIMBIX M IUIOCKOCTEH B IIPOCTPAHCTBE:
NapaJuleJbHbIe IPSMBIE B IPOCTPAHCTBE; IAPAUICIBHOCTh TPEX NPSIMBIX; MNapaJUICIBHOCTD
IPSAMOM M IUIOCKOCTH. YTJbl C COHAIIPABICHHBIMHM CTOPOHAMH; YroJl MEXKIy HIpPSIMBIMU B
npoctpaHcTBe.  IlapamienpHOCTh  IIOCKOCTEH:  MapajuleNbHblE  IUIOCKOCTH;  CBOMCTBA
napajieNbHbIX m1ockocTel. [Ipocreiimue npocTpancTBEHHbIE (PUIYPBI HA MIJIOCKOCTU: TETPa’p,
KyO, mapauieNenuIie ], MOCTPOSHNE CEYCHUH.

[lepneHguKyISIpHOCTE  IPSAMOM M IUIOCKOCTH:  INEPIEHIUKYJSPHBIE IpSIMBIE B
IIPOCTPAHCTBE, MpsMbIE NApaUICIbHBIE M MNEPHEHIUKYISIPHbIE K IUIOCKOCTH, IIPU3HAK
NEPIEHIUKYJIAPHOCTH TPAMOM M IUIOCKOCTH, TEOpEMa 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 10 IUIOCKOCTH, HPOEKIMs (UIrypbl Ha IJIOCKOCTb.
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 nmpusma; rpaHu
Y OCHOBAHHUS MPU3MBI; MpsiMasi U HaKJIOHHAsI IPU3Mbl; OOKOBAs U IMOJIHAS IOBEPXHOCTH IPU3MBI.
[Tapayenenunesn, NpsAMOYTOJIBHBIN MMapajuleNenuIe] U ero cpoicrsa. Ilupamuaa: n-yromapHas
nupamMpia, TpaHM W OCHOBaHME MUpPaMUAbl; OOKOBas M IMOJHAs MOBEPXHOCTb MHUPAMHUIBL;
IpaBWIbHAasg M YyCEU€HHas MNHMpamMuaa. OJIEMEHTbl MNpU3Mbl W nupamuasl. [IpaBunbHbIe
MHOTOI'PAHHUKH: TOHATHE IPAaBUIBHOTO MHOI'OIPAHHHUKA; MPABWIbHAS MPU3Ma W IIpaBUIIbHAsS
NUpaMuJia; MpaBUiIbHAas TPEyroibHas MUpaMuia U MpaBHIbHBIN TeTpasap; KyO. Ilpenacrasnenue
O MpaBWIBHBIX MHOIOTPaHHMKAaX: OKTa’ap, HoJAeKa’Ap M Hukocadap. CedeHus OpuU3MBl U
APaMUJBL.

CummeTpusi B IPOCTPAHCTBE: CUMMETPUS OTHOCHUTEIBHO TOYKH, NPAMOM, IUIOCKOCTH.
DJIEMEHTHI CAMMETPHUH B IUpaMuax, apajuieJenuIe ax, IpaBuiIbHbIX MHOTOTPaHHUKAX.

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 NHpaMuAbl, TeOpeMa O IUlom@aau yceu€HHo mnupamuiabl. [loHsTHe 00 00BEME.
O06BEM nupamMubl, IPU3MBI.

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

11 KUIIACC

Tesa BpameHus



[Munuaapuyeckass MOBEPXHOCTh, O0O0pasylolue IMIMHIPHUYECKONH IOBEPXHOCTH, OCh
WIMHAPUYECKON MOBepXHOCTH. LlMmuHap: ocHOBaHUS U GOKOBasi MOBEPXHOCTb, 0Opa3yromas u
0Cb; TUIOIIAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konunueckass moBepXHOCTb, 00pa3yrolie KOHUYECKOW IMOBEPXHOCTHU, OCh W BEpIIMHA
KOHUYecKol mnoBepxHOcTH. KoHyc: ocHOBaHME M BeplIMHA, OOpa3yromias M OCh; IUIOIAIb
OOKOBOW W TOJHON MOBEPXHOCTH. YCEUEHHBI KOHYC: 00pa3ylollie W BBICOTA; OCHOBAHUS U
OOKOBast IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IuaMeTp; IUIOHIalb MOBEpXHOCTU cdepbl. BzaummHoe
pacrnosoxeHue cepsl U IIIOCKOCTH; KacaTellbHas INIOCKOCTh K cdepe; miomanb chepsl.

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

KoMOuHammu Tenm BpamieHuss ¥ MHOTOTPAaHHHKOB. MHOTOTPAaHHUK, OINHCAHHBIA 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 ipocTpaHcTBe. CI0KEHUE U BBIYUTAHHE BEKTOPOB. Y MHOKEHHE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TPEM HEKOMIUIaHapHbIM BekTopam. IlpaBumiio
napajuienenunena. Pemenne 3aiay, CBsI3aHHBIX ¢ IPUMEHEHHUEM ITPaBWJI JEHCTBUI C BEKTOpaMHU.
[TpsimoyronbHasi cucTeMa KOOpPAMHAT B TpocTpaHcTBe. KoopauHatel BekTopa. [Ipocreiimue
3a/layl B KOOpJAMWHATaX. YTrol MexAy BekTopamu. CKalsgpHOEe NpPOU3BEICHHE BEKTOPOB.
Berurcnenue yriioB MexAy MPSMBIMH H IUIOCKOCTSIMH. KOOpIWHATHO-BEKTOPHBIH METOJ TIPH
pelIeHNH TeOMEeTPUUYECKUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3yabTaThl OCBOEHHS IporpamMmbl ydeOHOro mnpeamera «MaremaTuka»
XapaKTEepU3YIOTCS:

I'paxxnanckoe BocnuTanue:

C(OPMHUPOBAHHOCTBIO TIPAXIAHCKOW IO3UIMM OOydYarolmlerocs Kak akTHUBHOIO U
OTBETCTBEHHOI'0 YJICHa POCCUICKOro OOILIECTBA, MPEJICTABICHHUEM O MAaTEMAaTHYECKUX OCHOBAaX
(YHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHHA, HpPOIENyp TpakJaHCKOro oO0IiecTBa
(BBIOOpBI, OMpOCHI M Ip.), YMEHHEM B3aMMOJEIHCTBOBATH C COLUAIbHBIMU MHCTUTYTAMHU B
COOTBETCTBUM C UX (QYHKIMSIMU U Ha3HAUEHUEM.

ITaTpuoTH4eckoe BOCIUTAHUE:

c(OpMUPOBAHHOCTBHIO POCCUICKON IpaKAaHCKOW MAEHTUYHOCTH, YBAKEHUS K MIPOLLIOMY
U HACTOALIEMY pPOCCHUHCKOM MaTeMaTUKH, LIEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCUICKHX MaT€MaTUKOB M POCCHMCKONW MaTeMAaTHYECKOM IIKOJIBI, K HCIOJB30BAaHUIO ITHX
JOCTH)KEHUH B IPYTrUX HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

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

JcTeTHYecKoe BOCIIUTAHUE:

ACTETUYECKUM  OTHOLIEHHMEM K  MHpPY, BKJIKOYas OCTETUKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pELIeHUH, pPacCyXIeHUl; BOCIPUMMYHMBOCTHIO K
MaTeMaTHUYeCKUM acleKTaM pas3JInyHbIX BUJOB UCKYCCTBA.

Du3nyeckoe BOCIUTAHHUE:

c(OPMHPOBAHHOCTBIO YMEHHUS NPUMEHSATh MaTeMaTH4YecKHe 3HaHUs B HHTEpecax
310pOBOTO U 0e30macHOro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY 370POBBIO
(3mopoBoe muTaHKE, cOaTaHCUPOBAHHBIM PEXUM 3aHATHI U OTHbIXa, peryispHas (usnueckas
AKTUBHOCTH); (PU3MUECKOrO COBEPIICHCTBOBAHUSA, NPU 3aHATUAX CIIOPTUBHO-030POBUTEIHHON
JESATENBHOCTBIO.

TpyaoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM LEHHOCTU TPYIOJIOOHUS; MHTEPECOM K DPAa3IUYHBIM
chepam npodhecCHOHATLHON AESITeNbHOCTH, CBSI3aHHBIM C MaTeMaTHKON M €€ MpUIIOKEHUSIMHU,
YMEHHEM COBEpIlaTh OCO3HAHHBIN BBIOOp Oyayliei mpodeccuu U peaan3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMy OOpa3oBaHUIO U
€caM000pa3oBaHUI0 Ha MPOTSHKEHWH BCEW JKM3HM; TOTOBHOCTHIO K AaKTUBHOMY Y4YacTHIO B
pelIeHnU IPAKTHYECKUX 3a/1a4 MaTeMaTU4eCcKOil HalpaBiIeHHOCTH.

IKO0JIOTHYECKOe BOCIIUTAHHUE:

c(OPMHPOBAHHOCTHIO HKOJOTMYECKOW KYJIbTYPHI, NMOHUMAHHEM BIUSHUS COLMAIBHO-
SKOHOMMYECKHX IPOLIECCOB HAa COCTOSHHUE IPHUPOJHOW M COLMAIBHOW CpPEIbl, OCO3HAHHEM
rJ100aNbHOTO  XapakTepa HSKOJOTMYECKMX  IpoOjieM; OpUEHTauuel Ha  NpUMEHEHHE
MaTeMaTHUECKUX 3HAHWUN Ui PEeLIeHUs 3a/ad B 00JIACTH OKPY)KAIOLIEH Cpenbl, MIaHUPOBAHUS
MIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUMN AJIs1 OKPYKAIOILEN CPEJIBI.

IleHHOCTH HAYYHOI'0 IO3HAHMA:



C(OPMHUPOBAHHOCTBIO MHPOBO33PEHMSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOLIECTBEHHON MPAKTHKH, TOHUMAHUEM MaTeMaTH4ecKOW HAayKH Kak chepbl
YeJI0OBEUYECKON JESTEIbHOCTH, ITAOB €€ pa3BUTUS U 3HAYMMOCTH Ul pa3BUTUS LIMBUIIN3ALUY;
OBJIAJICHUEM S3BIKOM MAaTE€MaTHMKU M MAaTEMaTU4YECKOW KyJIbTYpPOM KaK CpPEACTBOM IIO3HAHUS
MHUPA; TOTOBHOCTBIO OCYILECTBJISATH IIPOEKTHYKD M HCCIEIOBATEIBCKYI JEATEIBHOCTh
MHAUBUAYAJIHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MertarnpeMeTHbIE pe3yabTaThl OCBOCHUS POTrPaMMBbI yUeOHOTO mpeaMeTa «MareMaTHKay
XapaKTepU3YIOTCS  OBJAJECHUEM  YHUBEPCAIbHBIMU  HO3HAGAMETbHBIMU  OelicmEUsaMU,
VHUBEPCANILHBIMU —~ KOMMYHUKAMUBHBIMU — OCliCEUAMU,  YHUBEPCANbHLIMU — PecyIsimUSHbIMU
Oelicmeusimu.

1) Vhusepcanvnvle noznasamenvmsle oeticmeust, obecnevusaiom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECCo8 00yyalowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUpd;
npUMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHull pabomams ¢ ungopmayueti).

Ba3zoBble Jioruyeckue eiicTBUSA:

® BBIBIATH M XapaKTepU30BaTh CYIICCTBEHHbIC MPU3HAKUA MAaTEMaTHYECKHMX OOBEKTOB,
MOHSTHUM, OTHOIIEHUN MEXAY MOHATUAMU; (OPMYIHUPOBATH ONpEACICHUsI MOHATHUMH;
yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCH(PHUKAINN, OCHOBAHHS JJIsi 0000IIeHNUs
¥ CPaBHEHHUS, KPUTEPUHU TIPOBOJMMOTO aHAJIH3a,

® BOCIPHHHMATH, (DOPMYJIMPOBATh W MPEOOPA3OBHIBATH CYXKJICHHUS: YTBEPIUTEIIBHBIC H
OTpUIaTeNbHbIE, eANHUYHBIC, YACTHBIE U OOIIHE; YCIOBHEIE,

® BBIABIIATH MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U ITPOTUBOPEUHS B (haKTax,
TAHHBIX, HAOMIOACHUSX W YTBEPXKACHUAX; MpenjaraTb KPUTEPUU ISl BBISBICHHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

e JlenaTh BBIBOJIBI C HCIOJNH30BAaHHUEM 3aKOHOB JIOTUKH, ACTYKTUBHBIX M WHAYKTHBHBIX
YMO3aKTIOUYEeHUN, YMO3aKIIOUeHUH 110 aHAIIOTUH;

® TPOBOJUTH CAMOCTOSTENBHO JOKAa3aTeIbCTBA MATEMATHUYECKUX YTBEPKICHHH (TIpsSMBbIe
U OT TMPOTHBHOTO), BBICTPAMBATh AapPryMEHTAIMIO, TPHBOJIUTH TPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY)KJICHHUS U BBIBOJIBL;

e BbIOMpaTh cnocob pemieHHus y4eOHOM 3aaauu (CpaBHHUBAaTh HECKOJIBKO BAapUaHTOB
peleHns, BEIOUpaTh HanOoIee MOIXOMAIINA ¢ YIETOM CaMOCTOSATENBHO BBIICTICHHBIX
KPUTEPUEB).

ba3oBrble ncciienoBare/bCKue NeHCTBHA:

® CMONB30BaTh  BONPOCHI  KaK  MCCIENOBATENbCKUH  MHCTPYMEHT  TO3HAHUS;
dbopMynHUpoBaTh BOIPOCHI, PUKCUPYIOIINE TPOTHBOPEUHE, MPOOIeMy, yCTaHABIUBATh
HUCKOMOE W JaHHOe, (OPMHPOBATH THUIOTE3y, APTyMEHTHUPOBATH CBOK TIO3HIIHIO,
MHEHHUE;

® TMPOBOJIUTH CaMOCTOSITEIbHO CIUIAHUPOBAHHBIM JKCHEPUMEHT, HCCIEI0BAaHUE II0
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaThuyeckoro oObeKTa, SBICHHS, Ipolecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MEXy OOBEKTaMH, SBICHUSMH, IPOIIECCAMHU;

® CaMOCTOATENBHO (OopMyaupoBaTh OOOOIIEHUS W  BBIBOJABI 1O  pe3yJbTaTaM
MpOBEEHHOTO HAOTIOJCHMS, UCCIEAOBAHUS, OIEHUBATh JOCTOBEPHOCTh MOTYUYEHHBIX
PE3yIbTaTOB, BBIBOJIOB M 000OIICHHIA;



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

Pabora ¢ unopmanmeii:

BBISBIIATH AeUIUTHI UHPOPMALIMY, TaHHBIX, HEOOXOAMMBIX JUIsl 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(POpMAIMIO, TMPEACTaBIATE €€ B pa3iuyHbiX (opmax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHMBATh HAAEKHOCTh HMH(OpPMAIMK IO CaMOCTOATENBHO CHOPMYINPOBAHHBIM
KPUTEPHUSM.

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

BOCIIPUHUMAThb U (bOpMy.HI/IpOBaTI) CYXKACHHA B COOTBCTCTBHUU C YCIIOBUAMH U LECIAMU
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 X0/1e 00CYKJIeHHUs 33]]aBaTh BOIIPOCHI 110 CYIIECTBY 00CYXJIaeMOW TeMBbI, TPOOIIEMBI,
pemaeMoﬁ 3ala4i, BbICKAa3bIBaTb HACHU, HANCJICHHLBIC Ha TIOMCK PCIICHHA,
COIIOCTABJIAITb CBOU CYXACHUA C CYXICHHUAMHU APYIrUX YYaCTHUKOB Avajiora,
OoOHapyKUBaTh pa3IMuue U CXOJCTBO MO3ULHUI; B KOPPEKTHOH opme GopMyIHpoBaTh
pasHOIJIacHsl, CBOU BO3PAXKEHHUS;

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

CoTpyaHunuecTBo:

MOHUMATh M HUCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOM M WHIWBHUIYAIbHOU PAOOTHI
MpU  peImIeHWH YYEeOHBIX 3aj7ad;, MPUHUMATHh II€JIb COBMECTHOW JESTEIHHOCTH,
IUTAHUPOBATh OPTaHU3AlMI0 COBMECTHOW paboThl, pachpenensaTh BHIBI padoT,
JIOTOBApUBAThCA, OOCYXKJaTh TMpOILECC W pe3ynbTar paboThl; 0000IIaTh MHEHHUS
HECKOJIBKHX JIIOACH;

y4acTBOBATh B IPYNMOBBIX (hopmax paboTsl (00CyKaeHHS, 0OMEH MHEHUH, «MO3TOBBIE
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 KPUTEPHUIM, CPOPMYITHUPOBAHHBIM YUaCTHUKAMU B3aHMMOJICHCTBHSI.

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

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

CaMOKOHTPOJIb:



e BJaJeTh HAaBbIKAMM IIO3HABATENbHON pe(IEeKCUH KaK OCO3HAHUS COBEPIIAEMBIX
JNEHUCTBUII M MBICIUTENBHBIX IPOLIECCOB, HX PE3yNbTAaTOB; BJIAJAETh CIOCOOAMHU
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 TPYTHOCTEH;

e OIICHUBaTh COOTBETCTBHE pE3yJlbTaTa LEIM W YCIOBUSAM, OOBSACHATH TNPHUUYUHBI
JOCTHIKEHUSI WM HEIOCTHXKEHUS Pe3yJNbTaTOB JAEATEIbHOCTH, HAXOIUTh OILIHOKY,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI
10 KUIACC

OrniepupoBaTh NOHATHSAMU: TOYKA, MPsIMasi, TNIOCKOCTb.

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

OnepupoBaTh MOHATUSMH: MAPAJUICTIBHOCTG M TMEPIEHIUKYISIPHOCTh TMPSMBIX U
IIJIOCKOCTEM.

KnaccuduiupoBaTs B3auMHOE pacrooKeHUE MPSMBIX U TUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh TOHATUSMHU: JBYTPAaHHBIA Yroj, TpaHH MABYIPaHHOTO yria, pedpo
JIBYTPAHHOTO yTJIa; TMHEHHBIN YyroJl ABYTPaHHOTO yIJia; TpagyCcHasi Mepa JIBYTPaHHOTO yTJa.

OniepupoBaTh MOHATHUSMU: MHOTOTPAHHUK, BBIMYKJBIA W HEBBITYKJIBI MHOTOTPaHHUK,
AJIEMEHTBhI MHOT'OTPaHHUKA, TPAaBUIIbHBII MHOTOTPAHHUK.

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

KnaccudumupoBarh MHOTOTpaHHUKM, BbIOMpas OCHOBaHHMS [UIs  KjacCUUKAIIUU
(BBIMTYKJIBIE M HEBBIMYKIbIE MHOTOTPAHHHUKHU; TPABUJIbHbIE MHOTOTPAHHHUKHU; TMPSAMBIE U
HAKJIOHHBIE IPU3MBI, TapaylIeIeUIIEeIbl).

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: BUJ CBEPXY, COOKY, CHH3Y.

Pemares 3amaum Ha HaxOXJICHHE TEOMETPUUYECKUX BEIUYMH 10 o0paslaM Wiu
aqropuTMaM, TPHUMEHSS W3BECTHBIE AHATUTHYECKHE METOABl TPH PEIICHUH CTaHIapTHBIX
MaTEeMaTUYeCKUX 3a7ady Ha BBIYUCICHUE PACCTOSHUN MEXAY ABYMS TOYKaMH, OT TOUKH JO
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
MaTE€MaTUYECKUX 3a/1ad Ha BBIUMCIECHUE YTJIOB MEXK]Y CKPEIIMBAIOLIUMUCS MPSMBIMU, MEKIY
MPSIMOM M TIIOCKOCTBIO, MEXKY MIIOCKOCTSIMU, IBYTPAHHBIX YTJIOB.

Bbrancnsate 00bEMBI U TUIOIIAIM TOBEPXHOCTEH MHOTOTPAHHUKOB (IIpU3Ma, MHpaMuia) ¢
npuMeHeHneM (GOpMyJ; BBIUMCIATH COOTHOIIEGHUS MEXIy IUIOMAAsIMH IOBEPXHOCTEH,
00BEMaMu 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
reOMETPUYECKUX HHUTypax, MPEACTABICHHYIO HA YePTEkKaxX U PUCYHKAX.

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

[IpuMeHATh TMPOCTEHIINe 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 TMOJyYCHHBbIC 3HAHHMS Ha MPAKTHKE: aHAIM3UPOBATh PEalbHbIC CUTYAIlMHd U
OPUMEHATh  M3YYCHHbIE TMOHATHS B  MPOLECCe TOMCKA  PEHICHHS  MaTeMaTHYCCKH
chopMyIUpOBaHHON MPOOJIEMBbI, MOJEIUPOBATh pEATbHBIC CUTyallMd Ha SI3bIKE T'C€OMETPHH,
UCCIICIOBATh MOCTPOCHHBIC MOJICIN C HCIOJIb30BAHUEM TCOMETPUYECKHUX TOHATHH U TEOPEM,
ammapara anreOpbl; pemarh IPaKTHYECKUE 3a/1a9H, CBA3aHHbBIC C HAXO0XKICHUEM FeOMETPUIECKUX
BEJTUYHH.

11 KJIIACC

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

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

OOBSICHATH CIIOCOOBI MOTyYEHUS Tell BpallleHUsI.

KnaccuduiupoBars B3auMHOE pacmtofioskeHHe cPephl U TIIOCKOCTH.

OnepupoBaTh MOHATHUSMH: IMAPOBOH CETMEHT, OCHOBAaHHE CETMEHTA, BBICOTA CETMEHTA;
[IApOBOI 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, BIMCaHHAS B MHOTOTPAHHUK UITU TEJIO BPAIlICHUS.

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: BUJ
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, YroJl MEXKIY BEKTOpPAMH, CKaJIspHOE
MIPOM3BEICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIE BEKTOPHI.

HaxonuTh cyMMy BEKTOPOB M MIPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEKIY BEKTOpPaMH,
CKaJISIPHOE TIPOM3BE/ICHUE, PACKIIAIBIBAT BEKTOP TI0 ABYM HEKOJUTHHEAPHBIM 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.

Pemath mpocreiinye reoMeTpuuecKre 3a1a4i Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO
MEeTo/1a.

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

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

[lpuBoMTH TpPUMEpPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B TPUPOAEC U IKU3HH,
pacrno3HaBaTh IMPOSIBICHUE 3aKOHOB TEOMETPHH B HICKYCCTBE.

[TpuMeHsTh TIONyYeHHBIC 3HAHHWS HA MPAKTUKE: aHAIU3UPOBATh PEAbHBIC CHTYAIlMH U
OPUMEHATh  HM3YYCHHBIC TOHATHS B  MPOIECCe IMOMCKA  PEIICHUS  MaTeMaTHYECKU
c(hopMyIUpOBaHHON MPOOIEMBI, MOAECTUPOBATH pPEajbHbIE CHUTYaI[Md Ha S3bIKE TEOMETPHH,
UCCJICZIOBATh TIOCTPOSHHBIC MOJEIH C WCIOJB30BAHUEM T'€OMETPHUYSCKUX TOHSITHH U TEOpEM,
amnmapara aJreOpsl; penraTh MPaKTHICCKUE 3a/1a9H, CBI3aHHBIC ¢ HAXOXKJICHUEM I'€OMETPHUCCKHUX
BEJIMUKH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HaumeHoBaHue pa3iesioB U TeM Koamecteo wacon dueKkTpoHHbIe (LM (POBbLIE)
n/n NPOrpamMMbl Bcero Koutpobire o0pa3oBaTe/bHbIE Pecypchl
padoThI
1 BBenenmne B crepeoMeTpuio 10 Bubmmorexa IOK
https://m.edso0.ru/1c209e37
5 [IpsiMble ¥ IIIOCKOCTH B TPOCTPAHCTBE. 12 1 bubnnorexa [JOK
[MapannenbHOCTh IPSIMBIX M IFIOCKOCTEM https://m.edsoo.ru/1c209e37
3 [lepneHUKyISIPHOCTD MPSAMBIX U 12 Bbu6moteka [JOK
IUIOCKOCTEN https://m.edsoo.ru/1c209e37
4 VYTriel MEXAY NPSIMBIMU U TUNIOCKOCTSMH 10 1 Bubmmorexa HOK
https://m.edsoo.ru/1c209e37
bubnnorexa [JOK
> Muororpaici 1 1 https://m.edscl)lo.ru/1c209e37
bubmmnoreka HOK
0 OObEMbI MHOTOTPaHHHIOB o 1 https://m.edsc?c;).ru/1c209e37
7 [ToBTOpEeHME: ceueHusi, pacCTOSTHUS U YTJIbl 4 1 Bubmmorexa LOK
https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5)



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 (undposbie)
Ne n/m Konrpoubusie IlpakTuueckue
NMPOrpaMMblI Beero odpa3oBaTe/bHbIE
padoTshI padoThbI
pecypchbl
1 Tena BpalteHust 12 bubmorexa HOK
patt https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
2 O0né 5 1
PEMBLTE https://m.edsoo.ru/1c209e37
3 BexkTops! 1 KOOPAMHATEI B IPOCTPAHCTBE 10 1 bubmorexa HOK
P PA pocTp https://m.edsoo.ru/1c209e37
4 [ToBTOpenue, 06001IIEHNE, 7 1 bu6nmoreka [JOK
CHCTEMAaTU3aLMA 3HAHUI https://m.edso0.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 34 3 0

[NPOTPAMME



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




IHOYPOYHOE IINTAHUPOBAHHME

10 KJIACC
No KounyecTBO 4yacoB Jlara JIeKTPOHHBbIE HU(POBHIE
0 T
Tema ypoka KontposbHbie o0pasoBare/ibHbIE
n/n Bcero U3YYEeHUS
padoTbI pecypchbl
OCHOBHBIE TIOHATHS CTEPEOMETPHH: TOUKA,
npsiMasi, IJI0CKOCTh, mpocTpancTBo. IIpaBpuia
1 506 axe a puc : an 300pa: ep 1 Hene bubmorexa LIOK
u JKEHUs Ha PUCYHKaX: U KEHUS HeJIems
P . prey P https://m.edsoo.ru/aecc77cd
TJIOCKOCTEH, MapaiIeIbHBIX MPSMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka
[ToHsTHS: TepeceKarOUecs MIOCKOCTH, bubnuorexa [JOK
2 1 Henmens
MepeceKaroIInecs mpsMasi U TIO0CKOCTh https://m.edsoo.ru/2d8a9c99
[ToHsTHS: IEepeceKarouecs MIOCKOCTH, bubnmorexa LIOK
3 2 Henensd
nepeceKaromuyecs npsmast U II0CKOCTh https://m.edsoo.ru/db685e73
3HAKOMCTBO ¢ MHOIOI'DaHHUKAMHU,
4 300pakKeHHE MHOTO pa OB Ha 2 Hene bubmmorexa LTOK
u JKEHHE MHOTOTPAaHHUKOB H HeIems
p p A https://m.edsoo.ru/a63959ed
PHUCYHKaX, Ha TPOCKITHOHHBIX YEPTEIKAX
HauanbHble cBeeHus 0 KyOe U mupamu/e,
: - - ée . P e BuGmiorexa LIOK
UX pa3BEéPTKH 1 Mozenn. CeueHns HeeIst
passep A A https://m.eds00.ru/h30dff38
MHOTOTPaHHUKOB
HauanbHble cBefeHus 0 KyOe U mUpamMue,
6 R % g pamiA 3 bubmuoreka [{OK
UX pa3BEPTKH M Mojaeln. CeueHust HeJIels
paseep https://m.eds00.ru/3d8ffd32
MHOTOTPaHHUKOB
[TousiTHE 00 aKCHOMATHYECKOM ITOCTPOSHHUH
7 P 4 bubmuoreka [{OK
CTEPECOMETPUHN: aKCHOMbBI CTEPEOMETPHUH U HeIels
p p p p https://m.edsoo.ru/Occ5cafe
CICACTBHS U3 HUX
8 [TonsTHe 06 aKCMOMATHYECKOM TTOCTPOCHUH 4 genensa but6mmoreka [IOK



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe

CTCPCOMCTPHUU: AKCUOMBI CTCPCOMCTPUN U
CJICACTBUS U3 HUX

https://m.edso0.ru/239c8ch4

[TonaTne 06 akCHOMAaTHYECKOM MTOCTPOCHUH

bubnunoreka LIOK

9 : 5
CTEPEOMETPUU: aKCHOMBI CTEPEOMETPHH H HeHeIs https://m.eds00.ru/65¢6b106
CIIEICTBUS U3 HUX
I1 0
10 | crepeowerpm: axeronst crepeoverpan s Sucgers | DromOTeKa LIOK
P Y P P A https://m.edsoo.ru/258fc245
CIIEICTBUS U3 HUX
B
11 | mpocrpancroe: nepecaaomecn, bucgens | DrOmOTeRa LIOK
pocTp - 1ep B ’ a https://m.edsoo.ru/1a2520f6
NapajuieIbHbIC ¥ CKPEIIUBAIOIINECS MTPSMbIS
[TapamiensHOCTh MPSMBIX U TUIOCKOCTEH B
MIPOCTPAHCTBE: MapajieNbHbIEC MPSMBIC B bu6nmorexa LIOK
12 . 6 Hemens
MPOCTPAHCTBE; MAPAIIEIBHOCTD TPEX https://m.edsoo0.ru/93ad36b3
MIPSIMBIX
n N
13 | npocrpancrae: lapannenssocts npmio 1 Juegens | DuGmOTexa LOK
poctp - ap p s https://m.edsoo.ru/eeld19b9
IUIOCKOCTH
14 VTIIBI ¢ cOHApaBiIeHHBIMU CTOPOHAMHU 7 Henens bubmmorexa OK
p p s https://m.eds00.ru/9f4071b9
15 Yron Mexay IpsIMBIMA B IIPOCTPAHCTBE 8 Henmens bubmorexa HOK
Ay TP poctp a https://m.edsoo.ru/fe733862
16 VYros MeXay OpsIMBIMH B IPOCTPAHCTBE 8 Henens bubmorexa [IOK
Ay ip poctp s https://m.edso0.ru/2935a9a0
[TapannenbHOCTh MIOCKOCTEM: bubnuotexa [JOK
17 9 genens
napasuie/IbHbIe TUIOCKOCTH https://m.edsoo.ru/2e18f255
N . bubmuorexa [{OK
18 CaolicTBa napamienbHbIX INIOCKOCTEN 9 Henensa

https://m.edso0.ru/e504d656



https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
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[Ipocreiimue npocTpaHCTBEHHBIE GUTYPHI HA

bubnunorexa LIOK

19 10
IUIOCKOCTH: TETPadp, KyO, mapasuie/Ienune HeAc https://m.edsoo.ru/4a28dc02
20 IToctpoenue ceuennii 10 nepens Bubmmorexa HOK
P A https://m.edsoo.ru/1d434d0f
bub6nmoreka [IOK
21 I1 i 11
OCTPOCHHE ceaCHiH HeAc https://m.edsoo.ru/ec26fe5d
. KonTponbHas padora no TGMIE_)I "IIpsimble U . BuGmorexa LIOK
IJIOCKOCTH B HpOCTanH'('JTBe. apajuIeNbHOCTD Heens https://m.eds0o.ru/9a0a9e56
MPSIMBIX | IJIOCKOCTEH
[lepneHUKyYISAPHOCTD NPSMOM U IUIOCKOCTH: bu6mmoteka [JOK
23 12 nenenst
NEePICHIUKYIISPHBIC TPSIMbIC B IPOCTPAHCTBE https://m.edsoo.ru/b19f6a5d
[IpsimMble mapanienbHbIe U bubnnoreka [JOK
24 12 Henensa
NEePIEeHUKYIISPHBIE K TTIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [Ipsimble napasuienbHbIEe U 13 bubmmoreka HOK
Heaens
NEePIEeHUKYISPHBIC K TTIOCKOCTH eae https://m.edsoo.ru/ba545966
[Ipu3Hak nepneHuKyIIpHOCTH IPSIMOU U bubmmnoreka HOK
26 13
IJIOCKOCTH HEASPL T hitps://m.edso0.ru/f85bfca6
[Ipu3Hak neprneHauKyJIIPHOCTH IPSIMOU U bubmuoteka [IOK
2t IUIOCKOCTH 14 nenens https://m.edso0.ru/79165d15
Teopema o mpsAMOM MEPIICHANKYISIPHOMN bubnuotexa [JOK
28 14
IUIOCKOCTH Heas https://m.eds00.ru/635c5087
Teopema o mpsAMOM MEPIICHANKYISIPHOMN bubnuotexa [JOK
29 15
nocKocTH HEASTEL hittps://m.edsoo.ru/bd3745f8
Teopema 0 IpsAMOM NEPIICHAUKYISIPHON bubnmnorexa [JOK
30 1
IUIOCKOCTH . https://m.edsoo.ru/7d18834b
[lepnieHuKynsIp M HAKIOHHBIE: PACCTOSTHUE BuGnmorexa LIOK
31 OT TOYKH 10 IUIOCKOCTH, PACCTOSIHUE OT 16 nenens

IIPSIMOM A0 MJIOCKOCTH

https://m.edso0.ru/33c477d3



https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
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https://m.edsoo.ru/79165d15
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[lepnenuKysip U HAKJIOHHBIE: PACCTOSIHUE

bubnunoreka LIOK

32 16
oT TO‘IIfI/I 710 TUIOCKOCTH, PACCTOSHUE OT Hejend | ttps://m.edsoo.ru/66fefadd
IPSIMOH 10 IJIIOCKOCTH
I1 :
3 or tom a0 noskoct, paccromme o1 7 negens | D1OMOTeRa LOK
. P A https://m.edsoo.ru/a5b7b8e3
NPSIMOH 10 TUIOCKOCTH
I1 :
3 ot rowan 10 maecocr, paceromcor 7 negens | DHOMoTeRa LOK
i P A https://m.edsoo.ru/dbee22bc
MPSIMOH 10 TUTIOCKOCTH
35 VYTibl B IPOCTPAHCTBE: YIOJI MEXY IPSIMOii 18 Henens bubnuoreka [IOK
1 TJIOCKOCTHIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHBIN yroJl, JMHEHHBIA yroi 18 Heens Bbu6moteka [JOK
JIBYTPaHHOTO yTJja https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIN yroi, TUHEHHBIN yrom 19 Hexens bubmmnoreka HOK
JBYTPaHHOTO yTJja https://m.edsoo.ru/c7c777ed
ITepnieH IUKYIAPHOCTD IIOCKOCTEN: IPU3HAK bubmuoteka [IOK
38 . 19 Henens
MEPICHAUKYJIIPHOCTH JIBYX IJIOCKOCTEH https://m.edsoo.ru/ec3e2da3
39 [lepnieHIUKYISIPHOCTD MIOCKOCTEH: np1:13HaI< 20 Hexens bubmmnoreka HOK
NEePICHIUKYIISIPHOCTH IBYX TUIOCKOCTEH https://m.edsoo.ru/ed9e2a8e
40 [lepneHIUKYNSIPHOCTD MIOCKOCTEH: np1:13HaI< 20 Hexes bu6muoreka [JOK
NEePICHIUKYIIPHOCTH IBYX TUIOCKOCTEH https://m.edsoo.ru/ba75dc57
41 Teopema o Tpéx nepneHANKYISIpax 21 nepens Bubmmorexa HOK
P P PHEHAMICY TP A https://m.edsoo.ru/e4972cdc
42 Teopema 0 TpEX nepHeHANKYIApax 21 Henens bubmorexa LIOK
P R PHEHAMIEYIAP A https://m.edsoo.ru/52188a7d
43 Teopema o Tpéx nepme a 22 nene bubamorexa LIOK
M X MEPIEeHIUKYIIIpax Hezens
P ™ PHEHAMIEYIAP A https://m.eds00.ru/9f246736
44 KonrponsHas pabora mo remam 22 wenens |~ bubnuoreka LIOK



https://m.edsoo.ru/66fefadd
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https://m.edsoo.ru/6b61b2b4
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https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736

"IlepnieHIUKYJIAPHOCTD MPSAMBIX U
miockocteil" u "Yriabsl MeXAy NPSIMbIMU U
mIockocTsImMu"

https://m.edsoo.ru/5h971ef3

ITonsatue MHOI'OrpaHHHuKa, OCHOBHBIC
OJICMCHTBI MHOI'OI'paHHUKA, BBIITYKJIBIC U

bubnunoreka LIOK

45 N 23 nepens
HEBBIITYKJIbIC MHOTOTPaHHHUKH; Pa3BEPTKA https://m.edsoo0.ru/2d24e873
MHOTOTpaHHHKA
[Tpu3ma: N-yrompHas mpu3Ma; rpaHu v
OCHOBAHUS IIPU3MBL; IPsIMAsi U HAKJIOHHAS bu6mmoteka [JOK
46 23 nenens
MPU3MBI; OOKOBasi M TIOJIHAS TIOBEPXHOCTh https://m.edsoo.ru/b4ad63ad
MPU3MBI
ITapamenenuiie, TpsIMOYTOJIbHBINA bu6nunorexa LIOK
47 p A 1P yru 24 genens a
napaJulesieuIe]] U ero CBOMNCTBa https://m.edsoo.ru/8a7be683
[Mupamua: N-yronpHas MUpamMuIa, TPaHN |
OCHOBaHHE MUPaMHM/Ibl; OOKOBas U MOJTHAs bubmuoteka [IOK
48 24 venens
MOBEPXHOCTh TMPAMU/IbI; IPABUIIbHAS U https://m.edsoo.ru/fblcdOab
yced€HHas mupamuia
[IpaBuIbHBIE MHOTOTPAHHUKU: TIOHATHE
NPaBUIILHOTO MHOTOTPaHHUKA; MTPaBUIIbHAS
49 P P P )5 bubmuoreka [{OK
npU3Ma M TpaBHIbHAS TTHPAMU/IA; Hesens
P P pantiti A https://m.edso0.ru/074c8865
NpaBUIIbHAS TPEYTOJIbHASI TUpaMHIA U
MIpaBWIbHBIN TeTpa’ip; KyO
[IpencraBnenue o MpaBUIbHBIX
50 el P )5 bubmuoreka [{OK
MHOTOTpaHHHUKaX: OKTa3p, TOJEKadIp U Henens
P AP ACACKEP A https://m.edsoo.ru/a0fdd5bf
MKOCAIP.
CumMeTpus B TPOCTPAHCTBE: CHMMETPHS
OTHOCHUTEIBHO TOYKH, MPAMOM, MIOCKOCTH. but6mmoreka [IOK
o1 26 nepens

OneMEHTHBI CUMMCTpPUU B ITUpaMUJaxX,
napajjiejacnmicaax, nmpaBUJIbHbIX

https://m.edsoo.ru/b9e777d9



https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad
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MHOTr'OrpaHHUKax

Brrancinenue 31eMEeHTOB MHOI'OI'paHHUKOB:

bub6nmmoreka [IOK

52 26
pEOpa, AMaroHau, yribl HeAct https://m.edsoo.ru/6cdbecef
[Tnomaas 60KOBOM MOBEPXHOCTH M MOTHOM
53 HOBerHOSTI/I MPpAMO l'IpI/I3MBI,u Ioaab 27 neens bubmuorexa [JOK
OCHOBaHHH, TeopemMa 0 6OKOBOIA https://m.edso00.ru/37d84157
MMOBEPXHOCTHU MPSAMOK TIPU3MBI
[Tnomaae 60KOBOM MOBEPXHOCTH H
MOBEPXHOCTU MPABUIILHON MUPAMUJIBI, bubnnorexa [JOK
54 . 27 "enens
TeopeMa O IO i OOKOBOI MOBEPXHOCTH https://m.edso0.ru/5603e30b
yCeuEHHOW MUpaMHIbI
Kontponbnas paboTa no teme bubmmoreka [JOK
55 28
"MHororpaHHuKN" Heas https://m.edsoo.ru/a95f5c04
bubmmoteka IIOK
I1 & 2
%6 omstite 00 0bbEMe  Hemen https://m.edso0.ru/7ad0020b
N bubnuoreka [{OK
> O0bEm mupavie! 29 e https://m.eds00.ru/235171b3
bubmmoteka IIOK
N )
>8 OObEM mipaviLo! ? Hepen https://m.edsoo.ru/f47dfefd
" bubnuotexa [JOK
59 OObEM mipaviLe! 30 mepzems https://m.eds00.ru/79c10312
N bubmuoreka [{OK
60 OGbEm mupavi et 30 mezens https://m.edsoo.ru/2faadc3f
but6mmorekxa [IOK
61 O065e 31
HEM HPHEMEL Heae https://m.eds00.ru/79853608
bubnunoreka LIOK
62 O065e 31
DEM TIPHIMEL reae https://m.edso00.ru/1e053890
63 O0BEM TTPU3MBI 32 menenst  bubmmoteka [IOK



https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/a95f5c04
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https://m.edso0.ru/482d3f51

KontponbHas padota o teme "OO0bEMBI

bub6nmmoreka [IOK

64 1 32
MHOTOTPaHHHKOB" HeACH https://m.edso0.ru/28a6573c
I1 000
IS el I 5 sy BT 0K
' R a https://m.edsoo.ru/098bedad
MHOI‘OFpaHHI/IKe
[ToBTOpEeHME, 0000IIEHNE CHCTEMATH3AIIHS
i B i:
o | e 5 s BT O
By ’ Ao TP ’ a https://m.edsoo.ru/f7792bad
TOYKHU JO IINIOCKOCTH, Me)KI[y
CerH_II/IBaI-OH_II/IMI/ICSI HpHMLIMI/I
buo OK
67 Hrorosas kKoHTpoJIbHAsI paboTa 1 34 uenpens htI/tIp::I;I/(r)rT].eeI;asc])_E).ru 169146bc0
[ToBTOpenue, 0600IIEHNE CUCTEMATH3AITUS
| e 1 4 s PO IOK
P mv B P ’ o a https://m.eds00.ru/56765e8b
HpSIMOI/I " IIJIOCKOCTBIO, I[Byl"paHHI)IX er'IOB,
er'IOB Memz[y IIJTOCKOCTSIMMA
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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11 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Jara
Tema ypoxa Konrpouabnsie IIpakrnyeckue oOpaszoBaTe/bHbIE
n/n Bcero U3YYCHUSA
padoTbI padoThbI pecypcbl
Cdepa u map: ueHTp, paaunyc,

1 naMeTp; MJIoa1b MOBEPXHOCTH 1 1 Henens Bubmmorexa LIOK
A b oA P A https://m.edsoo.ru/0341bc2b
chepsl
B3aumnoe pacnonoxenue chepsl u
IJIOCKOCTH; KacaTelbHas bubnnorexa [JOK

2 1 2 "Henensd
IUIOCKOCTH K cepe; IIoIan https://m.edsoo.ru/bed12a43
chepnl

3 N300paxkenue cdepsl, mapa Ha 1 3 weens bubmuoreka [IOK
ockoctu. CeyeHus mapa https://m.edsoo.ru/bc15f7{2
unuaapudeckas MIOBEPXHOCTD,

4 00pa3yromue MUJINHIPUIECKOM 1 4 nenens bubmuoreka [IOK
MIOBEPXHOCTH, OCh https://m.edso0.ru/6054b8cl
UIMHIPUYECKON TTOBEPXHOCTH
Hunuaap: ocHOBaHUS B OOKOBast

5 MMOBEPXHOCTb, 0613a3y101uaﬂuv1 OCB; 1 5 Hexens bubnuotexa [JOK
IJIOIIAAb OOKOBOM U MOIHOMN https://m.eds00.ru/188f6216
MTOBEPXHOCTH
N300pakenne nunuHapa Ha
iockocT. Pa3BépTka mumuHapa.

6 Ceuenust MIMHIIPA (TUTIOCKOCTBIO, 1 6 Hexens but6mmoreka [IOK

napasuieIbHON WIn
MEePIECHANKYIISIPHON OCH
HUAJTUHIPA)

https://m.edsoo.ru/016e25eb
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Konnueckas noBEpXHOCTB,
o0pasyronire KOHUYECKOn

bu6nmoreka [IOK

7 7
IIOBEPXHOCTH, OCh M BEPIIHHA HeAe https://m.edsoo.ru/c94ba09b
KOHUYECKOU MTOBEPXHOCTH
K : )
y | e e
pasylom b, THOTHAA A https://m.edso0.ru/897dd3b2
OOKOBOM M IMOJTHOM MMOBEPXHOCTH
Vceué I 1 00
9 Bb(iiz::'H cI:IcI/}II;(;):IZI:ﬂZI gszf;::m ’ 9 nenmens bubmorexa LIOK
’ A https://m.edso0.ru/1468bab3
MIOBEPXHOCTh
N306paxeHne KoHyca Ha
mIockoctu. Pa3Béprka konyca.
Ceuenus koHyca (IIJIOCKOCTBIO, bubmmnoreka HOK
10 ~ 10 Henensa
napauiebHOW OCHOBAHHIO, 1 https://m.edsoo.ru/Obdelbe8
TUTOCKOCTBIO, IIPOXOJISIIEH Uepe3
BEPIINHY)
KombOunanus ten BparieHus u bu6nmorexa LIOK
11 11 megensa
MHOTOTPaHHHKOB https://m.edsoo.ru/3cef10e5
MHororpaHHuK, OIIMCaHHBIA OKOJIO
12 cdepsl; cdepa, BIMcaHHas B 12 Hexens bubmmorexa [JOK
MHOT'OT'PaHHMK WUJIH B TEJIO https://m.edso0.ru/0b136158
BpaleHus
ITousitue 06 00béMe. OCHOBHBIE bubnunorexa LIOK
13 . . 23 Hepens
CBOIicTBa 00BEMOB TET https://m.edsoo.ru/26a03fb7
but6mmoreka [IOK
14 O0Bé , 14
DEM HIIHHAPA, KOHyCa HeAct https://m.edso0.ru/5513d87b
bub OK
15 O0BéM 1mapa U mIomaah chepol 15 memens nomorexa I

https://m.edso0.ru/d189bde2
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[TomoOHbBIE TEeNa B IPOCTPAHCTRE.
COOTHOIIIECHHST MEXKTY TUIOMIAIIMH

bu6nmoreka [IOK

16 16
MOBEPXHOCTEH, 00BEMaMu feaet https://m.edsoo.ru/810cfleb
IMOAOOHBIX TEI
KonTtponbHas pabora mo Temam Bu6muoteka [JOK
17 17 Henens
"Tena Bpamenus" u "O0bembl Ten" https://m.edsoo.ru/4a33a8ab
BekTop Ha mI0CKOCTH U B bubnnorexa [JOK
18 18 Henens
HPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 Ci10’keHHE U BBIYUTAHHE BEKTOPOB 19 Henensa bubmorexa HOK
P A https://m.edsoo.ru/23f4f089
20 VYMHOKEHUE BEKTOPA HA YKCIIO 20 nenens bubmmorexa [IOK
P A https://m.edsoo.ru/dee379eb
o P:szoxcelinz BeKTopael n(()) T:l)éM e Bubmiorexa [IOK
HEKOMILUIAaHAPHBIM BEKTOPAM. H s
flaHap P Aet https://m.edsoo.ru/a28fd74e
[IpaBuio napamnenenumnena
2| oo e st 22 nenens | DUOHIOTeRa LIOK
PHMCHCHHEM 1P Aiene ¢ e https://m.edsoo0.ru/5a827900
BEKTOpaMHU
pH petiie coMeTpree e https://m.edsoo.ru/d3alfe30
3a7a4
IIpssMmoyronbHas cucrtema
OoPA . crxropa. e https://m.edsoo.ru/48db7058
[Ipocreitmue 3agaun B
KOOpJAMHATAX
o5 Yron Mexay BEKTOpaMH. 25 Hexens bubnuorexa [JOK

CxansipHO€ MPOU3BEICHUE

https://m.edsoo.ru/725effc4
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BEKTOPOB

Brruncnenue yrioB Mexy

bu6nmmoreka [IOK

26 26
HPSMBIMH U TJIOCKOCTSIMU HeACHA https://m.edsoo.ru/8efbe78e
K 0
g | e s BIOTOERLOX
P " PA A https://m.edso0.ru/77c22fc5
MIPOCTPAHCTBE
[ToBTOpeHnue, 0600IICHNE U
cHUCTEMaTH3alMsI 3HAaHUH. bu6nmorexa LIOK
28 28 Henena
OcHoBHBIC GUTYPBI, HAKTHI, https://m.edsoo.ru/1780ba5d
TEOpEMBI Kypca IIIaHUMETPUU
[ToBTOpeHnue, 0600IICHNE U
CUCTEMAaTH3aLMs 3HAHUH. bubnuorexa [IOK
29 29 menens
OcHoBHBIE QUTYPHI, HAKTHI, https://m.edsoo.ru/078cd184
TEOpEMBI Kypca IIIaHUMETPUU
[ToBTOpenue, o6obIIEHNE 1
cUCTEMAaTH3aINA 3HaHWH. 3amaun bubmmoreka IIOK
30 30 menens
TUTAHUMETPUH U METOIBI UX https://m.edsoo.ru/7491efe0
peleHus
[ToBTOpenue, o6odIIeHNE 1
cUCTEeMaTu3anys 3HaHui. 3agaqu but6mmoreka [IOK
31 31 "enmens
IUTAHUMETPUH U METOJIBI X https://m.edsoo.ru/4dffda97
pelIeHus
[ToBTOpeHnue, 0600IIEeHNE U
CHUCTeMaTH3alrs 3HAHUM. bubnuotexa [JOK
32 32 "enmens
OcHoBHbIE GUTYPBI, HAKTHI, https://m.edsoo.ru/74b2ad91
TEOPEMBI Kypca CTEPEOMETPUHU
bu6 OK
33 Hrorosast KoHTpoJIbHAs paboTa 33 Henens nommorexa L

https://m.edsoo.ru/ec24dfc2
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34 [ToBTOpeHue, 0600IICHNE 1 1 34 Henens bubmmoreka [JOK
CHCTEMATU3ALMS 3HAHUN A https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

Atanacsu JI.C., Byty3zoB B.®., Kanomues C.b. u np. Maremaruka: anredpa u
Hayajia MaTeMaTH4eCcKoro aHanusa, reomerpus. ['eomerpus 10 -11 kiaccer.

AO «(M3parenscTBo «lIpocsemenne»

METOANYECKHUE MATEPHUAJIBI IJI51 YYUTEJIA

1) Koutposbubie padboTsl o reomerpuu 10 kinacc. OpueHTUPOBAHO HA YIEOHHK
«"eomerpus. 10—11 knaceo» aBTopoB JI. C. ATaHacsiHa u 1p., 6a30BbIH YPOBEHb
(ITpocsemienue).

2) Caaksu C. M. T'eomerpus. [Toypounsie pazpadorku. 10—11 xmaccsr : C. M. Caaksin, B.

®. byry3oB. — M. : IIpocsemenne — 240 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

bu6nuoreka [IOK
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