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INOACHUTEJIbBHAS 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 YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHWH,
IPEIbABISEMBIX K MAaTEMaTHUYECKOMY OOpa30BaHUIO, U TPaJULMIl pOCCUICKOrO0 0Opa3oBaHUS.
PeaJ'II/I3aI_II/I$I IporpaMmabl o0ecIieynBaeT OBJIAJACHUC KJIIFOUCBBIMH KOMIICTCHIIUSAMU,
COCTaBJISIFOIIMUA OCHOBY JUIS CaMOpa3BUTHS M HENPEPHIBHOTO 00pa3oBaHMUs, LEIOCTHOCTD
OOIIEKYIBTYPHOT O, TMYHOCTHOTO M NTO3HABATEIBHOTO PA3BUTHSI TMYHOCTH OOYUAIOIIUXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TeOMETpUM Ha YpPOBHE CpelHero oOluiero ooOpazoBaHUs
00yCIIOBJIEHa TPAKTHYECKONH 3HAYMMOCTBIO METANpPEAMETHBIX W TPEIMETHBIX PE3YIbTaTOB
00y4YeHHsI TEOMETPHH B HANPABJICHUHU JMYHOCTHOTO PAa3BUTH OO0ydaromuxcs, (OpMHUPOBAHUS
(YHKIMOHATHHONH MaTeMaTW4eCKOH TPAMOTHOCTH, HW3YYCHHs IPYTUX YYeOHBIX IUCHUIUIVH.
PazBuTte y oOywaromuxcs NpaBUIbHBIX MPEICTABICHUM O CYHIIHOCTH U TMPOUCXOXKICHUU
FeOMETPUUECKUX a0CTPAKIIUN, COOTHOIIEHUU PEaIbHOTO U UICAlbHOTO, XapaKTepe OTpaKeHUs
MaTE€MaTU4YeCKOW HAyKOM SIBJICHUH M IIPOLECCOB PEATIBHOIO MHUpPA, MECTE T€OMETPUHU B CUCTEME
HAyK M pOJIM MATEeMaTHYEeCKOTO MOJCIMPOBAHMS B HAYyYHOM IIO3HAHWUM W B TPAKTHKE
crocoOcTByeT (OPMHPOBAHMIO HAyYHOTO MHPOBO33PEHHUS YYAIIUXCS, a TaKXKe KauecTB
MBIIUICHUSI, HEOOXOIUMBIX JIJISl 41alITAlliU B COBPEMEHHOM OOIIECTBE.

['eomerpust siBisieTcss OAHMM W3 0a30BBIX TPEIMETOB Ha YPOBHE CPEIHETO OO0IIero
o0pa3oBaHus, TaK KaK OOECIeYMBAET BO3MOXKHOCTh HM3YYEHHUS KaK IHCIUIUIMH €CTECTBEHHO-
HAyYHOW HAIMPaBJIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MblIUIeHHE, (HOPMUPYEMOE MPU HM3YyYEHHU OOYYaIOUIMMMCA MOHATHHHBIX
OCHOB TEOMETPUU ¥ TIOCTPOCHUM IIETIOYKH JIOTUYECKHX YTBEPXKIECHUH B XOJIe pEIICHUS
TEOMETPUYECKUX 3a/1a4, YMEHHE BBIIIBUTaTh W OIPOBEPraTh THIIOTE3Bl HETOCPEACTBEHHO
UCTOJIB3YIOTCSl MPU PpEIIeHUM 3aj7ad eCTECTBEHHO-HAyYHOIro LHMKJIAa, B YaCTHOCTH U3 Kypca
(GU3MKH.

YMeHHe OpHUEeHTHPOBATHCS B MPOCTPAHCTBE HIPAET CYIIECTBEHHYIO pOJb BO BCEX
o0iacTsaX IesTedbHOCTH 4YenoBeka. OpHeHTalusi YeloBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HE00X0/IMMOE YCIIOBHE €ro COLMAJIbHOrO OBbITHS, (hopMa OTpaKeHHs OKpYXKAloIEero MHupa,
yCIOBHE  YCHEIIHOTO TO3HAHUS M aKTHUBHOTO  IpeoOpa3oBaHMs — JACHCTBUTEIBHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMU 00pa3aMu 00bEeTUHSET pa3Hble BUAbI YUeOHOH U TPyJOBOM
NEeSITeTIbHOCTH, SIBISIETCS OJHUM M3 TMPO(ECCHOHANBHO BAKHBIX KA4eCTB, IMOITOMY aKTyalbHa
3ajada GOPMHUPOBAaHUS Y OOYYArOIIUXCS MPOCTPAHCTBEHHOTO MBIMUICHHUS KaK Pa3HOBHIHOCTH
00pa3HOro MBIIUIEHUS] — CYHIECTBEHHOIO KOMIIOHEHTa B IMOJTOTOBKE K MPAKTUYECKOH
JEeSITeIbHOCTH 110 MHOTUM HAIIPaBJICHUSM.

Llens ocBOEHUS TporpaMMBbl yueOHOTO Kypca «I eomeTpusi» Ha 6a30BOM YpPOBHE OOyUECHHS
— 001meo0pa3oBaTeIbHOE W OOIIEKYJbTYPHOE pa3BUTHE OOYYAIOIIMXCS uYepe3 0OecleueHue
BO3MOXKHOCTH MPHUOOPETEHUSI U UCIIOJIb30BAHUS CUCTEMAaTHUYECKUX T'€OMETPHUUECKUX 3HAHUHM U
NecTBUH, crienu(pUUHBIX T€OMETPUH, BO3SMOXHOCTH YCIIEHITHOTO IPOI0JDKEHUsT 00pa30BaHUs 110
CHEIUATBHOCTSM, HE CBS3aHHBIM C IMPHUKJIATHBIM HCITOJE30BAaHUEM T€OMETPHHU.

[IporpaMmma mo reomerpur Ha 0a30BOM ypOBHE IpelHa3Hau€Ha Uid OO0y4aroluxcs
CpedHel IIKOJbl, HE HCHBITHIBABIIMX 3HAUYUTENBHBIX 3aTPYJAHEHUIl Ha YPOBHE OCHOBHOI'O



obmero obpazoBanus. Takum oOpa3om, oOydaromuecs Ha 0a30BOM YPOBHE JOJKHBI OCBOUTH
o0Imye MaTeMaTHYeCKUe YMEHHsI, CBS3aHHBIE CO CHEIM(PHUKON T€OMETPUM U HEOOXOIUMBIE IS
KHU3HH B COBpEeMEHHOM o01iecTBe. Kpome 3Toro, OHM UMEIOT BO3MOYKHOCTh U3yYHTh F€OMETPHUIO
6osee ri1yo0KO, €Clii B JalibHEHIIeM BO3ZHUKHET He00XOAUMMOCTh B T€OMETPUYECKUX 3HAHUAX B
npodeCcCHOHATIBHOM 1A TEIbHOCTH.

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

e (opMupoBaHHE NPEACTABICHUS O TEOMETPHUM KaK YacTH MHUPOBOH KyJIbTyphl U

0CO3HaHME €€ B3aMMOCBSI3U C OKPYKAIOLUM MUPOM;
e (opMupOBaHME IPEACTaBIECHUS O MHOIOTPaHHUKAX M TellaX BpALICHUS Kak o
BRKHEHIINX MAaTEMAaTUYECKUX MOJEINSX, TO3BOJSIOIIMX ONMMUCHIBATE M U3y4aTh pa3Hble
SIBJICHUS OKPY’KAIOIIETO MUPA;

e (opMupoBaHME YMEHHMs pacllO3HaBaTb Ha 4YEpTEXax, MOJEIAX M B PeaJbHOM MHUpE
MHOTOTPAaHHHUKH U TeJa BpaIlleHHS;

e OBJIQJICHWE METO/JaMHU pEUIeHHs 3aJad Ha IIOCTPOCHMS Ha H300pakeHHsIX
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
IPOBOJIUTH  HECIIOKHBIC  JIOKA3aTeNbHBIE  pACCY)KJICHHS B  XOJ€  pEIICHUs
CTEpEOMETPUYECKUX 3a/1a4 U 33124 ¢ IPAKTUYECKUM COJCPKAHUEM;

® pa3BUTHE MHTEJUIEKTYaJlbHBIX W TBOPYECKMX CIOCOOHOCTEM  oOydaromuxcs,
[I03HABATEJILHOM aKTUBHOCTH, UCCIIE0BATENILCKUX YMEHUHN, KPUTUUYHOCTH MBILIUICHUS;

e (dopmupoBaHue (QYHKIMOHAIBHOW TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUHU: YMEHHUE
pacrio3HaBaTh MPOSBICHUS T€OMETPUYECKUX MOHATHH, 00BEKTOB U 3aKOHOMEPHOCTEN 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 Jjs pelleHHs MPaKTUKO-OPUEHTHUPOBAHHBIX —3ajad,
UHTEPIPETHPOBATH U OI[CHUBATH TOJTYYCHHBIE PE3yJIbTaTHI.

OTIUYHUTENBHON 0COOCHHOCTHIO TIPOTPAMMBI SIBIISIETCSI BKIIIOUEHUE B KYPC CTEPEOMETPUHU
B HayaJle €ero u3yueHHUs 3aJad, pellaeMblX Ha YPOBHE WHTYUTHUBHOIO IIO3HAHUS, U
ornpeneN€HHbIM 00pa3oM OpraHu30BaHHAs paboTa HajJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTHYECKOTO M TPOCTPAHCTBEHHOTO MBINUICHUS, CTUMYJIHPYET TNPOTEKaHWE WHTYUTHBHBIX
MPOIIECCOB, MOTUBUPYET K JTAIbHEHIIIEMY U3YUEHHIO TPEIMETa.

[Ipeamourenue OTAAETCS HAIIATHO-KOHCTPYKTUBHOMY METONYy OOYy4YeHMs, TO €CTh
TEOpPETUYECKHE 3HAaHUS HMMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-TPAKTUUYECKOM
NeSITeTPHOCTH. Pa3BUTHE TPOCTPAHCTBEHHBIX TPEACTABICHWH Yy YydYamIumxcs B  Kypce
CTEpEOMETPUH MTPOBOJIUTCS 32 CUET PEIICHHS 33/1a4 Ha CO3JIaHME MPOCTPAHCTBEHHBIX 00pa30B U
3aJjad Ha OINEpUPOBaHUE NPOCTPAHCTBEHHBIMH oOpasamu. Co3maHue oOpas3a MPOBOIUTCS C
OTIOPOil Ha HAIJISITHOCTH, @ OTIEPHUPOBAHNE 00pPa30M — B YCJIOBUSAX OTBJICUEHHS OT HAIJIHOCTH,
MBICJIIEHHOTO U3MEHEHHSI €r0 HCXOJHOT'O COZIep KaHuUsI.

OcHoBHBIE cojepxaTenbHble JuHUM Kypca «['eomerpum» B 10-11 kjaccax:
«MHororpanHUKN», «IIpsMbie U MIOCKOCTH B MPOCTpaHCTBEY, «Tena BpameHus», «BekTopsl u
KOOPJMHATHI B MpocTpaHcTBey. DopMupoBaHue JOrMUECKUX YMEHUH pacipeaessieTcs He TOJIbKO



10 COJCP)KATCIbHBIM JIMHUSAM, HO W TI0 TojaM OOYYeHHUs Ha YpPOBHE CpEIHEro OoOIIero
oOpa3oBaHusl.

Conepxanue o00pa3oBaHMs, COOTBETCTBYIOIIEE NPEJAMETHBIM pPE3yJIbTaTaM OCBOCHHUSI
paboueii mporpaMMbl, pacrpeaeIEHHBIM T10 ToaM 00yJYeHHs, CTPYKTYPHPOBAHO TAKUM 00pa3oM,
9TOObI  OBJAJCHUE TICOMCTPUYCCKUMH  IMOHATHSMHA M  HABBIKAMH  OCYIICCTBIISIIOCH
MOCJICIOBATEIbHO W IOCTYMATEIbHO, C COOJIIOJICHMEM TMPUHIIMIA MPEEMCTBCHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIFOYATICH B OOIIYI0 CHCTEMY r€éOMETPUIECKHX MPEACTABICHUI 00yJarOIINXCs,
pacimpsis ¥ yriryossis e€, 00pa3ys IpOYHbIC MHOXKECTBEHHBIC CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3zydenue reomerpun oTBOAUTCS 2 yaca B Heaento B 10 knacce u 1 yac B
Heaeato B 11 kiacce, Bcero 3a Ba roja ooydeHus - 102 yueOHbIX Jaca.



COJAEP)KAHUE YYEBHOI'O KYPCA
11 KUIIACC

Tesa BpameHus

[lwmHapuYeckass MOBEPXHOCTb, OOpa3ylolue IMIMHAPUYECKOM TMOBEPXHOCTH, OCh
WIMHAPUYECKONW MOBepxXHOCTH. L{MmuHap: ocHOBaHUS U GOKOBasi MOBEPXHOCTh, 0Opa3yromas u
0Cb; IJIOMIaAb OOKOBOI U MOJHOW MOBEPXHOCTH.

Konunyeckasi moBepXHOCTb, 00pa3yrolre KOHUYECKOW IMOBEPXHOCTH, OCh M BEpIIMHA
KOHUYecKol moBepxHOcTH. KoHyc: ocHOBaHuMe M BepIlIMHA, OOpasyrolas U OCh; IJIOLIAAb
OOKOBOW W TOJHON MOBEPXHOCTH. YCEU€HHBI KOHYC: 00pa3yloliiue W BHICOTA; OCHOBAHUS U
OOKOBast TIOBEPXHOCTb.

Cdepa u map: ueHTp, paiauyc, IuaMeTp; IUIOMIab HOBEpXHOCTH chepbl. B3aumuHoe
pacrnosioxeHue cepsl U INIOCKOCTH; KacaTelbHas TUIOCKOCTh K cdepe; IIomaas chepol.

N300paxeHnue Tei BpalleHus Ha IUI0CKoCTH. Pa3BépTka nMnuHApa 1 KOHyca.

KoMOuHammu Tenm BpamieHuss ¥ MHOTOTPAaHHHKOB. MHOTOTPAaHHUK, OIMCAHHBIA OKOJIO
cdepsl; cdepa, BiMcaHHAs B MHOTOTPAHHUK, WU TEJIO BPAIllCHUS.

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

[Tonobupie Tena B mpocTpaHcTBe. COOTHOIICHHS MEXIY IJIOIMIAASIMU TOBEPXHOCTEH,
00BéMaMu ITONOOHBIX TEI.

Ceuenust mwiMHIApa (MapauieNbHO MW TEPICHAUKYISIPHO OCH), CEYCHHS KOHYyca
(mapaienbHOE OCHOBAHUIO U POXO/SIIEE Yepe3 BEPIIUHY), CEUEHUS 11apa.

BekTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha miaockocTu U B ipocTpaHcTBe. ClokeHHe U BEIYUTAHHE BEKTOPOB. Y MHOKEHHE
BEKTOpa Ha uucio. PaznoxeHue BekTopa Mo TPEM HEKOMIUIaHapHbIM BekTopam. IlpaBmiio
napayenenunena. Pemenne 3agad, CBSI3aHHBIX ¢ IPUMEHEHHUEM TPABWIT ICHCTBUI C BEKTOPAMHU.
[IpsimoyronbHasi cucTemMa KOOpAMHAT B TpocTpaHcTBe. KoopauuaTtel BekTopa. [Ipocteiimue
3a/ladyl B KOOpJAMHATaxXx. Yrol Mexay BekTopamu. CKalsgpHOe NpPOU3BEICHHE BEKTOPOB.
Berurcnenue yriioB MexAy NMPSMBIMH H IUIOCKOCTSIMH. KOOpIWHATHO-BEKTOPHBIH METOJ TIPH
peLIeHNH TeOMEeTPUYECKUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE Ppe3yNbTAaThl OCBOCHHS IMpOrpamMmbl ydeOHOro mnpenmera «MaTemaTHKa
XapaKTEepPU3YIOTCA:

I'paxxnanckoe BocnuTanue:

c(OpPMUPOBAHHOCTHIO TPAXKIAHCKOW TMO3MIMU OOyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'0 4JIEHAa POCCUMCKOrO OOIIeCTBa, MPEACTABICHUEM O MaTeMaTHUUYeCKUX OCHOBAaX
(GYHKIIMOHUPOBAHUSI PA3IMYHBIX CTPYKTYp, SBICHHUI, MpoOleayp TpakJaHCKOro oOuiecTBa
(BBIOOpBI, OMPOCHI W Tp.), YMEHHEM B3aUMOJCICTBOBATh C COIMATbHBIMH HMHCTHUTYTaMU B
COOTBETCTBUH € UX (YHKIMAMU M Ha3HAUCHUEM.

IlaTpuoTH4eckoe BOCIUTAHHE:

c(hOpPMUPOBAHHOCTHIO POCCUICKON TPaXKTAHCKOW MIACHTUYHOCTHU, YBAXKEHUS K MPOILIOMY
U HAaCTOALIEMY pPOCCUHCKOM MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCHICKHX MAaT€MaTUKOB M POCCHUHUCKOM MAaTEMAaTHYECKOW IIKOJIbI, K HCIOJb30BAHUIO ITUX
JOCTHIKEHUH B IPYTUX HayKaX, TEXHOJIOTHIX, Chepax IKOHOMHUKHU.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHMEM JIYXOBHBIX ILIEHHOCTEM pOCCHIICKOro Hapoaa; c(hHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEACHHUS, CBA3AHHOIO C MPAKTUYECKUM MPUMEHEHUEM
JOCTH>KCHUI HAyKU U JIEATEIbHOCTBIO YYEHOr0; OCO3HAHHMEM JIMYHOTO BKJIa/Ja B MOCTPOEHUE
YCTOHYHBOTO OYyYIIErO.

JcTeTHYecKoe BOCIIUTAHHe:

ACTETUYECKUM  OTHOLIEHMEM K  MHpPY, BKJIIOYas OCTETUKY  MaTeMaTHYeCKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJau, pEIIeHUH, paCCYKICHUN; BOCIPUUMYHUBOCTHIO K
MaTEMaTUYECKUM acCIEKTaM pa3JInYHbIX BUIOB UCKYCCTBA.

Du3nyeckoe BOCIUTAHHUE:

c(OpMUPOBAHHOCTBIO YMEHMSI TPUMEHATh MaTeMaTHYeCKHe 3HaHUS B MHTEpecax
310pOBOTO U 0e30macHOro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY 370POBBIO
(3mopoBo€e mMHTaHUE, COATAHCUPOBAHHBIN PEXUM 3aHATUN M OTIbIXa, pPErysspHas Qusnueckas
AKTUBHOCThH); (PU3MUECKOrO COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-0370POBUTEIHHON
JIEATEIBHOCTBIO.

TpyaoBoe BocnnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IIEHHOCTHU TPYAOIIOOUS; MHTEPECOM K pa3iIMyHbIM
chepam npodheccHOHATBHON JESITeNTbHOCTH, CBSI3aHHBIM C MAaTEMaTUKON U €€ MPUIJIOKEHUSIMU,
YMEHHMEM COBEpIIaTh OCO3HAHHBIN BBHIOOP Oyayliei mpodeccun U peaan3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMy OOpa3oBaHUIO U
caM0o00pa30BaHUIO Ha MPOTSHKEHUU BCEH J>KU3HU; T'OTOBHOCTHIO K AKTUBHOMY YYacTHIO B
pEIIeHNU IPAKTUYECKUX 33/1a4 MaTeMaTHYeCKON HallpaBI€HHOCTH.

JKO0JI0rH4ecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTBIO HKOJOTMUYECKOW KYJIbTYPhI, MOHUMAHHEM BIUSHUS COLMAIBHO-
DKOHOMHUYECKHUX IIPOLIECCOB HA COCTOSHHME MPUPOJHOM U COLMAIBHOW Cpeabl, OCO3HAaHUEM
I00aTbHOTO  XapakTepa JKOJIOTMYECKUX  MpoOJieM; OpUeHTalued Ha  [pUMEHEHHe
MaTeMaTUYeCKUX 3HAHUN JUIsl pelieHusl 3a7jad B 00JIacTU OKpYXKarouleil cpelpl, MiIaHUpOBaHUS
MIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM AJIs1 OKPYKAIOIEN CPEJIBI.

IleHHOCTH HAYYHOIO MO3HAHMSA:



C(OPMHUPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU M OOIIECTBEHHON MPAKTHKH, TOHUMAHUEM MaTeMaTH4ecKol HAayKH Kak chepbl
YeJI0OBEUYECKON JESTEIbHOCTH, ITAOB €€ pa3BUTUS U 3HAYMMOCTH Ul pa3BUTUS LIMBUIIN3ALUY;
OBJIAJICHUEM S3BIKOM MAaTE€MaTUKH W MaTEMATUYECKOM KyJIbTYpOHW KAaK CPEICTBOM IO3HAHUS
MHUPA; TOTOBHOCTBIO OCYILECTBJISATH IIPOEKTHYKD M HCCIEIOBATEIBCKYI JEATEIBHOCTh
MHAUBUAYAJIHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MetanpeameTHbIe pe3yabTaThl OCBOSHUS IPOrpaMMBbl yueOHOTo npeamera «MaremaTtrukay
XapakTepU3yIOTCS  OBJAJCHHEM  YHUBEPCAIBHBIMU  HO3HABAMENbHbIMU  OeliCEUaMlU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  YHUBEPCATbHLIMU — Pe2yNAMUSHbIMU
OelicmeusmMu.

1) Vnusepcanvhvle noznasamensmsle oeticmeus, obecneuusaom Gopmuposanue 6a308blx
KOCHUMUBHBIX NPOYECCO8 00 Yaowuxcs (0ceoeHue memooos NO3HAHUSL OKPYIHCAIOWe20 MUpa,
npUMeHeHUe J102UHEeCKUX, UCCAe008amMeNbCKUX Onepayull, ymeHull pabomams ¢ ungopmayueti).

Bba3zoBble Jioruyeckue eiicTBUSA:

® BBIABIATh M XapaKTEPU30BaTh CYIICCTBCHHBIC NMPU3HAKK MAaTEMaTHYCCKHX OOBEKTOB,
MOHSTHUM, OTHOIIEHUN MEXIy MOHATUAMH; (HOPMYIHUPOBATH OMpEICNICHUS MOHSITUM;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KiIacCH(PHUKAIMN, OCHOBAHUS ISl 0000IIeHUs
Y CpaBHEHUS, KPUTEPUH TIPOBOIUMOTO aHATIN3A;

® BOCIPHHHMATH, (DOPMYIIHPOBATh U MPEOOPA3OBHIBATH CYXKICHUS: YTBEPIUTCIBHBIC H
OTpUIATEIIbHBIC, AMHUYHBIC, YACTHBIC U OOIINE; YCIIOBHEIC,

® BBIABIIATH MATEMATHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U ITPOTUBOPEUHS B (haKTax,
JAHHBIX, HAOMIOACHHUSIX W YTBEPXKACHUSX; IPEAaratb KPUTEPHH IS BBISIBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

® JleNaTh BBIBOJIBI C HCIIOJIB30BAHHEM 3aKOHOB JIOTHKH, JCITYKTUBHBIX M WHIYKTUBHBIX
YMO3aKTIOUYEeHUN, YMO3aKIIOUeHUH 110 aHAIIOTUH;

® IPOBOJUTH CAMOCTOSTEIIHHO JOKA3aTeIbCTBA MATEMATHIYCCKUX YTBEPKICHUH (TIPsSMBIC
U OT TPOTUBHOTO), BBICTPAMBATh APTYMEHTAIMIO, NPUBOIAUTH TMPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CYXJICHUS U BHIBO/IBI,

e BBIOMpaTh Croco0 perieHuss y4eOHOUW 3amauu (CpaBHHUBATh HECKOJBKO BapUAHTOB
pelIeHus, BEIOUpaTh HanOoJIee TOIXOISAIINNA ¢ YIETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX
KPUTEPUEB).

ba3oBble uccienoBare/bCKue 1eHCTBHA:

® HCIOJNB30BaTh  BOMPOCHI  KAaK  HMCCICAOBATEIIbCKUH  MHCTPYMEHT  IIO3HAHWS;
dbopMynHUpoBaTh BOIPOCHI, PUKCUPYIOIINE TPOTHBOPEUHE, MPOOIeMy, yCTaHABIUBATh
HUCKOMO€ U JlaHHOe, (OpPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOKO MO3HUIIHUIO,
MHEHHUE;

® TMPOBOJUTH CaMOCTOSITEHHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HWCCIECIOBAHUE II0
YCTAHOBIICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTO OO0BeKTa, SBICHUS, IpoIecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MKy OOBEKTaMH, SBICHUSMU, MPOIIECCAMHU;

® CaMOCTOATENHHO (opMynupoBaTh OOOOIIEHUS W BBIBOJABI 1O pe3yJbTaTaM
MpOBENEHHOTO HAOTIOACHMS, UCCIEAOBAHUS, OIEHUBATh JOCTOBEPHOCTh MOMYUEHHBIX
pe3yIbTaTOB, BEIBOJIOB U 0000IICHMIA;



MMPOTrHO3UPOBATH BO3BMOKHOC Pa3BUTUC NMPOLECCA, 4 TAKIKC BBIABUTaATh NPCAIIOJIOKCHUA
0 €TI0 Pa3BUTHH B HOBBIX YCJIOBUAX.

Pabora ¢ unopmanmeii:

BBISBIIATH Ae(UIUTHI MH(DOPMALIUK, JTaHHBIX, HEOOXOIUMBIX JUIsl OTBETAa Ha BOIIPOC 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  pasiM4HbIX (opmax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHUBATh HAAEKHOCTh HMH(POPMALMM IO CaMOCTOSITEIBHO CPOPMYIUPOBAHHBIM
KPUTEPHUSM.

2) Vuueepcanvhvie KOMMYHUKAMUBHBLE OCliCMEUs, 00eCcneuusarom coopmupo8aHHoOCmb
COYUANBHBIX HABLIKO8 00YYAIOUWUXCSL.
Oomenue:

BOCIIPUHUMATh 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 3a7aBaTh BOIIPOCHI 110 CYILECTBY 00CYKAaeMOH TEMBI, TPOOIEMBI,
pemaeMoﬁ 3ala4r, BbBICKA3bIBATb HACH, HALCJICHHLIC Ha IIOUCK PCIICHUA,
COIIOCTABJIAAITb CBOU CYXXKACHHUA C CYXICHHUAMHU APYIrUuX YYaCTHUKOB Avajiora,
0OHapY)XMBaTh pa3In4ve U CXOJCTBO IO3UINH; B KOPPEKTHOH opme HopMyIupoBaTh
pa3HOIIIACHsl, CBOM BO3PAKECHUS;

NPEACTABIATE PE3YIbTAThI PCIICHUA 3aJaud, SKCIICPUMCHTA, UCCICAOBAHMs, ITPOCKTA,
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUIEHUS ¢ Y4ETOM 3a7ay Ipe3eHTAlUuH U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyaHunuecTBo:

NOHMMATh M HCIIOJI30BATh NMPEHMYIIECTBA KOMAaHIHONH W WHIWBUAYAJIBHOW pabOTHI
IpYd pemIeHWH Y4YeOHBIX 3a/1a4, NPUHUMATh I[eJIb COBMECTHOH JesTEIbHOCTH,
IUIAaHUPOBaTh OPraHM3ALMI0 COBMECTHOM paboOThl, pacmlpeneisTb BHIbl PadoT,
JIOTOBAapHUBAaThCs, OOCYXKJaTh IpOLIECC M pe3ylnbTaT padoThl; 0000IIaTh MHEHUs
HECKOJILKHX JTIOJIEH;

y4acTBOBAaTh B IPYMIOBBIX (opMax paboThl (00CykaAeHUs, 0OOMEH MHEHUH, «MO3TOBbIE
IITYpPMBI» W WHBIE); BBINOJHATH CBOK YacTh pPaOOTHI W KOOPAMHHPOBATH CBOHU
JIeMCTBUS C IPYTUMH YWICHAMU KOMaH/Ibl; OIEHMBATh Ka4eCTBO CBOETO BKJIAJa B OOIIHIA
HPOAYKT 110 KPUTEPUSM, CHOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHUSI.

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

Camoopranusanus:

COCTaBJISITh IUIaH, AJITOPUTM pEIICHUs 3a/1a4k, BHIOMPATh CIOCO0 pelieHus ¢ yuéTomM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATh U
KOPPEKTHPOBATh BapUAHTHI pEIIeHU ¢ y4éTOM HOBOW HH(pOPMALIUH.

CaMOKOHTPOJIb:



e BJaJeTh HAaBbIKAMM IIO3HABATEIBHOM pEe(PIEKCMM KaK OCO3HAHUS COBEPIIAEMBIX
NEHCTBUII M MBICIUTENBHBIX IPOLIECCOB, WX pe3ylbTaToB; BiIaJeTh crocodaMu
CaMOIIPOBEPKH, CAMOKOHTPOJISI IpolLecca U pe3yibTaTa pPELICHUS MaTeMaTU4eCKOU
3a/1a4i;

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

® OIICHWBaTh COOTBETCTBHE pE3ylbTaTa LEIM U YCIOBUAM, OOBSICHATH NPUUYHUHBI
JOCTHIKEHUSI WM HEIOCTHXKEHUS Pe3yJNbTaTOB JAEATEIbHOCTH, HAXOIUTh OILIHOKY,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI
11 KUIIACC

OnepupoBatb MOHSITUAMU: LHWIMHpUYECKas IOBEPXHOCTb, oOpasyromue
LWIMHJIPUYECKON TOBEPXHOCTH; LIMINHIP; KOHUYECKasi IOBEPXHOCTh, 00pa3yrolne KOHUYECKON
HOBEPXHOCTH, KOHYC; C(hepruuecKas IOBEPXHOCTb.

PacniozHaBaTh Tena BpaueHus (UJIMHIADP, KOHYC, cdepa u map).

OOBSICHATDH CIIOCOOBI ITOJTyYEHUS TEJl BpalllEHUS.

KnaccugunupoBars B3auMHOE pacioiokeHne cepsl U MI0CKOCTH.

OnepupoBaTb MOHATUAMU: IIAPOBOI CErMEHT, OCHOBAHUE CETMEHTA, BbICOTA CErMEHTAa;
II1apOBOi1 CJI0HM, OCHOBaHHE IIAPOBOTO CJI0s1, BBICOTA IIAPOBOTO CJIOS; IIAPOBOW CEKTOP.

Boruncnate 00BbEMBI U IUIOIIAIM TOBEPXHOCTEH TENl BpallleHUsl, T€OMETPUUYECKUX Tel C
npuMeHeHueM (Gpopmyi.

OnepupoBaTh MOHATUSAMHU: MHOTOIPAaHHMK, BIIMCAHHBIM B cepy M OMHCAHHBIA OKOJO
cdepsl; chepa, BIMCaHHAs B MHOTOTPAHHUK WJIM TEJIO BpPaIEHUs.

BbluncnsaTe COOTHOLIEHUS MEXIYy IUIOMIaJIMU MOBEpPXHOCTEH M 00bEMaMU MOIOOHBIX
TeJL.

N300paxkaTh n3ydaemble (GUIypbl OT PYKH M C NPUMEHEHHEM IPOCTBIX YEePTEKHBIX
WHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) MJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (PUTYp: BU]L
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHHUSI TEJ BPAILCHHUS.

W3BnekaTb, HHTEPIPETUPOBATh U MPEOOPa30BBIBATE MH(GOPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpUYECcKUX (pUrypax, npecTaBIeHHYIO Ha YepTeKax U PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINOMHATE 1eHCTBUS CII0KEHHSI BEKTOPOB, BHIUMTAHUSI BEKTOPOB M YMHOXKEHUSI BEKTOpa
Ha YKCI0, O0BSACHAThH, KAKUMHU CBOMCTBAMU OHH 00JIaJatoT.

[TpuMeHsTH paBUIIO NapajlIeenuIea.

OnepupoBaTh NOHATHUAMHU: JI€KAPTOBBI KOOPAWHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJIb
BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, Yrojl MEXKIy BEKTOpaMH, CKaJspHOE
MIPOU3BE/IEHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

HaxoauTe cymMMy BEKTOPOB M IIPOM3BEIEHUE BEKTOpA HA YUCIO, YTOJI MEXIY BEKTOpaMH,
CKaJISIPHOE MPOM3BEEHUE, PACKIIAIbIBATh BEKTOP IO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh IVIOCKOCTh YPaBHEHHEM B JIEKapTOBOM cHCTEME KOOpMHAT.



[lpuMeHsATh TeoMeTpUYecKHe (akThl JJIsl PEUICHUS CTEPEOMETPUYECKUX 3ajad,
npeamnojgaratomux HECKOJIbKO IMaroB pCHICHHA, €CJIW YCIOBUA NPHUMCHCHHA 3aJaHbl B SIBHOU
dopme.

Pemate mpocTeiiiime reoMeTpuIecKue 3a1aui Ha MPUMEHEHHE BEKTOPHO-KOOPINHATHOTO
MeTo/a.

Pemrate 3amauum Ha J0Ka3aTeiIbCTBO MAaTEMATHUYCCKHMX OTHONICHHA W HAXOXKICHUE
TCOMCTPHUICCKUX BCJIWYHH I10 06pa3uaM WK aJirOpUTMaM, NpUMCHAS U3BCCTHBIC MCTOILI ITPU
pEIICHUH CTaHIAPTHBIX MATEMaTUIECKUX 3a71a4.

[IpuMeHATh TMPOCTEHIINe MPOrpaMMHBIC CPEACTBA M 3JICKTPOHHO-KOMMYHHKAIIMOHHBIC
CHCTEMBI IIPU PEIICHUU CTEPEOMETPHUCCKUX 3a/1aY.

IIpuBoauTh IpUMEPBHI MATEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPOAE M KU3HHU,
pacro3HaBaTh MPOSIBJICHHE 3aKOHOB T€OMETPHH B HCKYCCTBE.

[IpuMeHATh TOJyYCHHBbIC 3HAHHS Ha MPAKTHUKE: aHAIM3UPOBATh peajbHbIC CHUTYyallUd H
MNPUMCHATH HN3YUCHHBIC IIOHATUSA B mpoucecce IIOUCKa peicHuA MaTeMaTHN4YCCKHN
chopMyITHPOBAHHOW MPOOIEMbI, MOACIHUPOBATh pPEATbHBIC CHTyallMd HA S3bIKE T'€OMETPHH,
UCCIIeI0BaTh MOCTPOCHHBIE MOJENIN C HMCIOJIb30BAHHEM TCOMETPHUYCCKHMX TOHITHH U TEOpEM,
ammapara anreOpbl; peniath MPaKTHYCCKUE 3a/1a4H, CBA3aHHbBIC C HAXOXKICHHEM FeOMETPHUYCCKUX
BCJIIMYHH.



TEMATHYECKOE IIVIAHUPOBAHUE

11 KUIIACC
KosanuecTBo yacon DJIeKTPOHHBbIE
HauMeHoBaHue pa3/ie/ioB U (ungposbie)
Ne /i Konrpoabusie IIpakruyeckue
TeM NMPOrPaMMbl Bcero o0pa3oBaTeJibHbIE
padoThbI padoThI
pecypcsbl
1 Tena BOAMEHHS 12 bubmoreka [IOK
ci14 Bpate https://m.edsoo.ru/1c209e37
bu6mmoreka IJOK
. 1
2 O6beusl T > https://m.edso0.ru/1c209e37
3 BexkTopel 1 KOOpIUHATHI B 10 1 bubmuoteka [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/1c209e37
4 [ToBTOpEeHue, 06001IEHUE, 7 1 bubmoreka IIOK
CHCTeMAaTHU3aIMs 3HAaHUN https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I1O 34 3 0
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ITOYPOYHOE IIVTAHUPOBAHUE

11 KITIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
ara uudpoBbIie
Nen/m Tema ypoka KonrTpoabubie IIpakTuueckue A op
Bcero u3ydeHusi  oOpa3zoBaTebHbIE
padoThI padoThI

pecypcsl
Cdepa u map: ueHTp, paanyc, Tuamerp; 1 bubnuorexa [JOK
IIOMIA/Ib IOBEPXHOCTH Chephl https://m.edsoo.ru/0341bc2b
Bsaumnoe pacnonoxenue chepsl U

bubmuorexa [JOK
TJIOCKOCTH; KacaTellbHas TUIOCKOCTh K 1

https://m.edsoo.ru/bed12a43
cdepe; momanb cheps
N3o0pakenue cdepsl, mapa Ha 1 bubnnoreka [JOK
mockoctd. CedeHus mapa https://m.edsoo0.ru/bc15f7f2
[unwHapudeckas MOBEPXHOCTD,
o0pa3yrolne UIHHIPHIECKO 1 bubnuotexa [JOK
MOBEPXHOCTH, OCh LIJIMHAPUYECKON https://m.edso00.ru/6054b8c1
MMOBEPXHOCTHU
[unwaap: ocHOBaHUS U OOKOBas
MMOBEPXHOCTh, 00pa3yroias u oCh; 1 bubnuoreka [JOK
I0a1b OOKOBOW U TIOJTHOM https://m.edso00.ru/188f6216
MMOBEPXHOCTHU
N3o0pakenue muirHapa Ha TUIOCKOCTH.
Pazpéprka nmmnapa. CeueHus 1 bu6mmorexa [IOK
HMWIMHIPA (TUI0CKOCTHIO, MapaieIbHON https://m.edsoo.ru/016e25eb
WJIH TIEPICHAUKYISIPHOM OCH IHIIMHIpPA)
Konunueckas moBepxHOCThL, 00pa3yromue
KOHUYECKOH l'IOBerHOCTI/I ocf I/IyIO 1 bubmmorexa LIOK

p . ’ https://m.edso00.ru/c94ba09b

BEpIIMHA KOHUYECKON TOBEPXHOCTH
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Konyc: ocHOBaHue U BepIIKHA,

bubmuoreka [JOK

8 0 ; 0 i
© pa33:101ua;1 11/0Cb; TUIOMAAR DOKOBOH https://m.edso00.ru/897dd3b2
MOJTHOW TIOBEPXHOCTH
Y ceu€HHBIN KOHYC: 00pa3yromue u

9 BBICOTA; OCHOBa}i/I/ISI u goxifaﬁ bubmmorexa [JOK

’ https://m.eds00.ru/1468bab3
MMOBEPXHOCTh
N300pakeHne KOHyca Ha IIOCKOCTH.
PasBépTka konyca. CeueHust KOHyca

10 (TUTOCKOCTHIO, TTApAILICITEHOM bubmmorexa [JOK
- 11ap https://m.edsoo.ru/Obdelbe8

OCHOBAHHIO,  IJIOCKOCTHIO,
MIPOXOAIIEH Yepe3 BEPIINHY)

11 KoMOuHamwst Ten BpalieHus u bubnnoreka [JOK
MHOI'OTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHHK, OTIMCAHHBIH OKOJIO

12 cdepsl; chepa, BIMCaHHAs B bubnuorexa LIOK

P, CREPd, https://m.eds00.ru/0b136158
MHOTOTPaHHUK WU B TEJIO BPALCHUS
13 [Tonsitue 06 06BéMe. OCHOBHBIC bu6mmorexa [IOK
CBOICTBa 0OBEMOB TET https://m.edso0.ru/26a03fb7
N bubnuoteka [JOK
14 06
DEM THIHHAPA, KOHyCd https://m.eds00.ru/5513d87b
bu6mmoreka [IOK

15 &

OOwem wapa u niouaz: chepe! https://m.eds00.ru/d189bde2
[TonoOHbIE TEeNa B MPOCTPAHCTBE.

16 CooTHo1IeHNs MEXy IIOIAASIMHU bubnnoreka [HOK
MOBEPXHOCTEH, 00BEMaMH MOAOOHBIX https://m.edso0o.ru/810cfleb
Ten

17 KonTponbnas pabora no temam "Tena bubnnorexka [HOK
Bpaienus" u "O6beMsl Ten" https://m.edsoo.ru/4a33a8ab

bubmuoreka [JOK

18 BekTop Ha MJI0CKOCTH ¥ B IPOCTPAHCTBE

https://m.edsoo.ru/5caefclb
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bubmuorexa [JOK

19 C
FIOMEHHE 1 BHIHTAHHE BEKTOPOB https://m.edso0.ru/23f4f089
20 YMHOK€EHHEe BEKTOpa Ha YUCIIO0 bubmmorexa [TOK
P https://m.edsoo.ru/dee379eb
Pasnoxxenue BekTopa 1o Tpém
21 HEKOMIUTaHapHBIM BekTopam. [IpaBuiio bubmmorexa [TOK
P pam- 1P https://m.edsoo.ru/a28fd74e
napajuiesienuneaa
Pemenue 3aay, CBI3aHHBIX C
22 MIPUMEHEHHUEM MTPaBIII JCHCTBUIA C bubmmorexa LOK
P P s https://m.eds00.ru/5a827900
BEKTOpaMH
93 KoopanHaTHO-BEKTOPHBIN METO ITPU bubnnorexa [JOK
pPELIEHUH T€OMETPUYECKUX 3a1a4 https://m.edsoo.ru/d3alfe30
[IpsimoyronbHas cucteMa KOOpAUHAT B
24 I} pOCT ZI;ICTBG Koopaunatst ;::I[cTo a bubmmorexa [JOK
pocTp N ' P pa. https://m.edso00.ru/48db7058
[Tpocreiimme 3a1aun B KOOpIUHATAX
o5 VYron mexay Bektopamu. CkansipHOE bubnuotexa [JOK
MPOU3BEICHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brrunciienne yrioB Mexay NpsMbIMHU U bubnuoteka [JOK
IIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
97 Kontponbhas pabota nmo teme "Bektopsl bubnmnorexa [JOK
Y KOOPJMHATHI B TIPOCTpaHCTBE" https://m.edsoo.ru/77c22fc5
[ToBTOpeHue, 06001IeHNE 1
08 cucreMaTtu3anus 3HaHuil. OCHOBHbIE bubnmnoreka [JOK
¢burypsl, ¢pakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHUMETPUH
[ToBTOpeHue, 06001IeHNE 1
29 cucreMaru3anus 3HaHuil. OCHOBHbIE bubnnorexka [HOK
¢burypsl, ¢pakThl, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
TUTAHUMETPUHI
30 [ToBTOpeHmE, 0600IIEHNE U bu6mmoreka [IOK
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cucTEMAaTH3allis 3HAaHUH. 3a1aqu
MJIAHUMETPUHU ¥ METOJIBI KX PEIICHHS

https://m.edsoo.ru/7491efe0

[ToBTOpeHUE, 0600IICHNE 1

31 CUCTEMaTHU3aIlusl 3HAHHUH. 3a1aun 1 bubmorexa LHOK
H - https://m.edsoo.ru/4dffda97
TUTAHUMETPUU H METOJIBI HX PEIICHUS
[ToBTOpeHME, 0000IIEHNE U
cuctemaTusaius 3HaHui. OCHOBHBIS bubmuorexa [JOK
32 1
¢burypsl, GpakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTePEOMETPUH
bubmuoreka [JOK
33 Hrorosas KonTposbHas padota 1 https://m.edsoo.ru/ec24dfc2
34 IToBTOpEeHME, 0000IIEHNE 1 1 bubnnoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/f465d10e
OBILIEE KOJIMYECTBO YACOB I1O 34
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YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOTO
MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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