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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 NPAKTHYECKONH 3HAYMMOCTBIO METANpPEAMETHBIX W MPEIMETHBIX PE3yJIbTaTOB
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.

Jlormueckoe MblluieHue, (GopMupyemMoe MNpu H3yYEeHUH OOYYArOIIMMUCS MOHSITHUHHBIX
OCHOB TEOMETPUU ¥ TIOCTPOCHUM IIETIOYKH JIOTUYECKHX YTBEPXKIECHUH B XOJIe pEIICHUS
TEOMETPUYECKUX 3a/1a4, YMEHHE BBIIIBUTaTh W OIPOBEPraTh THIIOTE3Bl HETOCPEACTBEHHO
UCTOJIB3YIOTCSl MPU PpEIIeHUM 3aj7ady eCTECTBEHHO-HAyYHOIro LHMKJIAa, B YAaCTHOCTH U3 Kypca
(GU3MKH.

YMeHHe OpHUEeHTHPOBATHCS B MPOCTPAHCTBE HIPAET CYIIECTBEHHYIO pOJb BO BCEX
o0iacTsaX IesTedbHOCTH 4YenoBeka. OpHeHTalusi YeloBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HEO0X0/IMMOE YCIIOBHE €ro COLMAIbHOrO OBbITHS, (hopMa OTpaKeHHs OKpYXKAloIEero MHupa,
yCIOBHE  YCHEIIHOTO TO3HAHUS M aKTHUBHOTO  IpeoOpa3oBaHMs — JACHCTBUTEIBHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMU 00pa3aMu 00bEeTUHSET pa3Hble BUAbI YUeOHOH U TPyJOBOM
NEeSITeTIbHOCTH, SIBIISIETCS OJHUM M3 MPO(ECCHOHANBHO BAKHBIX KA4eCTB, IMMOITOMY aKTyajbHa
3amada (OPMHUPOBAHUS y OOYUYAIOMIMXCS MPOCTPAHCTBEHHOTO MBINUICHUS! KaK Pa3HOBUIHOCTH
00pa3HOro MBIIUIEHUS] — CYHIECTBEHHOIO KOMIIOHEHTa B IOJrOTOBKE 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 00pa30BaHuUs 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 6a30BOM YpPOBHE JOKHBI 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 ri1yo0KoO, €clii B JalibHEHIIeM BO3ZHUKHET He0OXOAUMOCTh 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 OKPYKAIOLIETO MUPA;

e (opMupoBaHME YMEHHs paclO3HaBaTb Ha 4YEPTEXaxX, 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  oOyuaromuxcs,
[I03HABATEJILHOM aKTUBHOCTH, UCCIIE0BATENILCKUX YMEHUHN, KPUTUUYHOCTH MBILIUICHUS;

e (dopmupoBanue (QYHKIMOHAIBHOW TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUHU: YMEHHUE
pacrio3HaBaTh POSBICHUS T€OMETPUYECKUX IOHATHH, 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
TreOMETPUYECKU ammapaT sl pelleHus NPaKTHKO-OPUEHTHPOBAHHBIX —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 00pa30M OpraHU30BaHHAs paboTa HAJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTHYECKOTO ¥ TPOCTPAHCTBEHHOTO MBIIUICHUS, CTHUMYJIHUPYET TPOTEKaHHE WHTYUTHBHBIX
MPOIIECCOB, MOTUBUPYET K JTAIbHEHIIIEMY U3YUEHHIO TPEIMETa.

[Ipeamourenue OTAAETCS HArISAIHO-KOHCTPYKTUBHOMY METONYy OOYy4YeHHs, TO €CTh
TEOpPETUYECKHE 3HAaHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IpPEIMETHO-TPAKTHYECKOM
NeSITeTPHOCTH. Pa3BUTHE TPOCTPAHCTBEHHBIX TPEACTABICHWH Yy YydYamIumxcs B  Kypce
CTEpEOMETPUH MTPOBOJIUTCS 32 CUET PEIICHHS 33/1a4 Ha CO3JIaHME MPOCTPAHCTBEHHBIX 00pa30B U
3aJjad Ha OIEPUPOBaHUE MPOCTPAHCTBEHHBIMH oOpasamu. Co3maHue oOpas3a MPOBOIUTCS C
OTIOPOil Ha HAIJISITHOCTh, @ OTIEPUPOBAaHNE 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», «Bekropsr n
KOOPJMHATHI B MpocTpaHcTBey. DopMupoBaHue JOrMUECKUX YMEHUH pacipeaessieTcs He TOJIbKO



10 COJCP)KATeIbHBIM JIMHUSAM, HO W TI0 TojJaM OOYYeHHsl Ha YpPOBHE CpEIHEro OOIIero
oOpa3oBaHusl.

Conepxanue o00pa3oBaHMs, COOTBETCTBYIOIIEE NPEJAMETHBIM pPE3yJIbTaTaM OCBOCHHUSI
paboueii mporpaMMbl, pacrpeaeIEHHBIM 10 roaM 00yJIeHHs, CTPYKTYPHPOBAHO TAKUM 00pa3oM,
9TOObI  OBJAJCHUE TICOMCTPUYCCKUMH  IMOHATHSMHA M  HABBIKAMH  OCYIICCTBIISIIOCH
HIOCJICIOBATEILHO M TIOCTYIATEIbHO, C COOJIOJICHHMEM NPUHIMIA TPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIFOYATUCH B OOIIYI0 CHCTEMY Ir€OMETPUIECKHX MPEACTABICHUI 00yJarOIIMXCs,
pacimpsis ¥ yriryossis e€, 00pa3ys IpOYHbIC MHOXKECTBEHHBIC CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yuenue reomerpuun orBoauTcs 2 yaca B Hegento B 10 kinacce u 1 yac B Hegeno B 11
KJIacce, BCero 3a JiBa roga o0ydenus - 102 yueOHBIX yaca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsimble ¥ MIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATUS CTEpEOMETpUH. Touka, IpsiMasi, IIOCKOCTh, pocTpaHCcTBo. [loHATne
00 aKCHOMaTHYECKOM IMOCTPOEHUHU CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3auMHOe pacnosiokeHue MpsMbIX B MPOCTPAHCTBE: NEPECEKAIOIINECS, NapaJJIeIbHbIE U
cKpelmuBawpmuecss npsamsle. llapainenbHOCTh NpPAMBIX M INIOCKOCTEH B MPOCTPAHCTBE:
napajuiejbHble NpPsIMbIE B IPOCTPAHCTBE; MAPAIUIETBHOCTh TPEX NPSIMBIX; MNapaUIEIbHOCTh
OpsIMOM M IUIOCKOCTH. YIUIBI C COHAIpPaBJIEHHBIMU CTOPOHAMH; Yrojdl MEXIy MNpSMbIMU B
npoctpancTBe.  [lapanienbHOCTh  IUIOCKOCTEW:  IMapajulelibHbIE  IUIOCKOCTH;  CBOMCTBA
napajuleNbHBIX TiockocTei. [IpocTeiime mpocTpaHCTBEHHbBIE (PUTYPHI HA TNIOCKOCTHU: TETPadp,
Ky0, mapaJuiesienune; noCTpOCHUE CEUCHU.

[lepnieHaAUKYIApHOCTh OPSIMOM M IUIOCKOCTU: NEPIEHIAUKYJISpPHbIE MpsSMble B
IIPOCTPAHCTBE, MpSAMbIE NapauIeJIbHbIE M MEPHEHIUKYISIPHbIE K IUIOCKOCTH, IpU3HAK
NEePHEHAUKYISIPHOCTH TOPSIMOM U IUJIOCKOCTH, TEOpeMa O MpsAMOW NEepHeHAUKYISIPHON
IJIOCKOCTH. YTIIbl B MPOCTPAHCTBE: YrOJd MEXAY HPSIMOM U IJIOCKOCTBIO; ABYTPaHHBIN yro,
JIMHEHHBIN Yrojl JBYIPaHHOro yria. llepneHaukyisp M HAKIOHHBIE: PACCTOSHHE OT TOYKHU J0
IUIOCKOCTH, pAacCTOSHUE OT NPsSIMOM /0 IUIOCKOCTH, NPOEKUUs (QUIypbl Ha IJIOCKOCTb.
[lepneHAuKyISIPHOCTD TUIOCKOCTEN: MPU3HAK MMEPIEHIUKYISIPHOCTU ABYX IUI0ocKocTel. Teopema
0 TPEX NEPHEHIUKYIIAPaX.

MHoOrorpaHHuKHu

[lonsiTue MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTbl MHOTOIPDAHHUKA, BBINYKJIbIE U
HEBBIITYKJIbIE MHOTOIPAHHUKHU; pa3BEPTKa MHOrorpaHHuka. Ilpusma: N-yrospHas npusma; rpaHu
Y OCHOBAHHUS MPU3MBI; MIpsiMasi U HAKJIOHHASI IPU3MbL; OOKOBAs U MOJIHAS MIOBEPXHOCTH IPU3MBI.
[Tapayenenunesn, NpsAMOYTOJIBHBIN MMapajuleNenuIe] U ero cpoicrsa. Ilupamuaa: n-yronpHas
NUpaMusia, TPaHU M OCHOBAaHUE NHUPaMU[bl; OOKOBas W IOJIHAS IMOBEPXHOCTb INHPaMUJBbI;
npaBUjbHAasl W YyCEU€HHas MUpaMuja. OJIEMEHThl MpU3Mbl M nHUpaMuiabl. [IpaBunbHBIE
MHOTOIPAHHUKHU: TMOHSITHE NPaBUIBHOTO MHOTIOIPAHHUKA; MpPaBWIbHAS MpU3Ma M NpaBUIIbHAs
NUpaMuJia; MpaBUiIbHAsl TPEyroibHasl MUpaMKia U IPaBUIBHBIA TeTpasap; kyO. [IpencraBinenue
O TMpaBWIbHBIX MHOTOTPaHHHMKAaX: OKTajJap, JoJeKa’Ap U uxocadap. CedeHus OpuU3Mbl U
MUpPaMUIBL.

CuMMeTpuss B TIPOCTPAHCTBE: CHMMETPHSI OTHOCUTENIBHO TOYKH, MPSAMOM, IUIOCKOCTH.
DneMeHTbl CUMMETPUH B IMpaMuax, napaieienurnenax, IpaBuIbHbBIX MHOTOTpaHHHUKAX.

Boruncnenue 3eMeHTOB MHOTOIPaHHUKOB: péOpa, nuaroHaiu, yrisl. [lnomans OoxoBoii
MIOBEPXHOCTU M TIOJHOM IOBEPXHOCTH MNPSMOM MNpPHU3MBI, IJIOLIAAb OCHOBAHMH, Teopema O
OOKOBOW MOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH M MOBEPXHOCTH
MPaBWIBHON NMHUpaMuAbl, TeOpeMa O IJIom@aau yceu€HHo nupamuabl. [loHsTHe 00 00BEME.
O0bEM upamMuIbl, MPU3MBIL.

[TonoGuble Tena B mpocTpancTBe. COOTHOLIEHHS MEXAY IUIOUIAIIMU TOBEPXHOCTEH,
00BEMamMu MOJOOHBIX TETl.

11 KJIACC

Tesa BpaleHus



[Munuaapuyeckas MOBEPXHOCTh, O00pasylolue UWIMHIPUUYECKONH TOBEPXHOCTH, OCh
WIMHAPUYECKON MoBepxXHOCTH. L{MauHap: ocHOBaHUS U GOKOBasi MOBEPXHOCTb, 0Opa3yromas u
0Cb; TUIOIIAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konunueckass moBepXHOCTb, 00pa3yrolie KOHUYECKOW IMOBEPXHOCTHU, OCh W BEpIIMHA
KOHUYecKkol mnoBepxHOcTH. KoHyc: ocHOBaHuMe M BeplIMHA, OOpa3ymollas U OCh; IUIOIIAIb
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; KacaTelbHas INIOCKOCTh K cdepe; miouanb chepsl.

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

KomOuHanuu Tten BpamieHus ¥ MHOTOTPaHHMKOB. MHOIOTpaHHUK, OINHCAHHBIA OKOJIO
cdepsl; cdepa, BliMcaHHAs B MHOTOTPAHHUK, UJTH TEJIO0 BpallleHUsI.

[Tonsitue 00 o00BEMe. OcHOBHBIE cBOWcTBa 00BEMOB Tel. Teopema 00 o00BEME
MPSIMOYTOJIBHOTO Tapaiienenumneaa u cieactsus u3 He€. O0bEM mumHapa, koHyca. O0BEM
nrapa ¥ Iiomasib cQepsl.

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

Ceuenust mwiMHApa (MapauieIbHO W TNEPHEHAMKYISIPHO OCH), CEYCHHS KOHyca
(mapasienbHOE OCHOBAHUIO U POXO/SIIEE Yepe3 BEPIIUHY), CEUEHUS 11apa.

BekTopsbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha mI0CKOCTH U B IpocTpaHcTBe. CIOKEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha uucio. PazjoxkeHue BekTopa Mo TpEM HEKOMILIaHapHbIM BekTopam. [lpaBuio
napajuienenunena. Pemenue 3aiay, CBsI3aHHBIX ¢ IPUMEHEHHUEM ITPaBWJI JCHCTBUI C BEKTOpaMH.
[IpssmoyronbHas cucrema KoopauHaT B mpocTpaHcTtBe. Koopaunarsl Bektopa. Ilpocreiimue
3a7layd B KOOpAMHAaTax. Yron Mexay BekTopaMu. CKalspHOE MNpPOU3BEIACHUE BEKTOPOB.
Boruncnenue yrioB Mexay HNpsIMBIMU U IUIOCKOCTAMHU. KoOpauHATHO-BEKTOPHBIA METOJ IpU
pelIeHNH TeOMEeTPUUYECKUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PpE3yNbTAaThl OCBOCHHUS MPOTrpamMMbl yuyeOHOro mnpeamera «MareMaTuka»
XapaKTEepPU3YIOTCA:

I'paxxnanckoe BocnuTanue:

c(OpPMUPOBAHHOCTHIO TPAKIAHCKOM TMO3UIMM OO0y4aromierocss Kak akKTUBHOTO U
OTBETCTBEHHOI'O 4JIEHAa POCCHIMCKOro OOIIEeCTBA, MPEACTABICHUEM O MAaTEMaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUSI PA3IMYHBIX CTPYKTYp, SBICHHUI, MpoOleayp TpakJaHCKOro oOuiecTBa
(BBIOOpBI, OMPOCHI W Tp.), YMEHHEM B3aUMOJCIHCTBOBATh C COLUAIBHBIMU HHCTUTYTAMHU B
COOTBETCTBUH € UX (YHKIMAMU M Ha3HAUCHUEM.

IlaTpuoTH4eckoe BOCIUTAHHE:

c(OpPMUPOBAHHOCTBHIO POCCUICKON IpaXKIAHCKOW MIACHTUYHOCTH, YBAXKEHUS K MPOILIOMY
U HAaCTOALIEMY pPOCCUHCKOM MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCHICKMX MAaT€MaTUKOB M POCCUHUCKOM MAaTEMAaTHYECKOW IIKOJIbI, K HCIOJb30BAHUIO ITUX
TOCTHIKEHUH B IPYTHX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHMEM JIYXOBHBIX ILIEHHOCTEM pOCCHIICKOro Hapoaa; c(hHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMSI, 3TUYECKOTO MOBEACHUS, CBA3aHHOIO C MPAKTUYECKUM IMPUMEHEHUEM
JOCTH>KEHUN HAyKU U JIEATEJIbHOCTBIO YYEHOT0; OCO3HAHHWEM JIMYHOTO BKJIa/Ja B MOCTPOEHUE
YCTOHYHBOTO OYyYIIErO.

JcTeTHYecKoe BOCIIUTAHHe:

ACTETUYECKUM  OTHOLIEHMEM K  MHpPY, BKJIIOYas OCTETUKY  MaTeMaTHYeCKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJau, pEIICHUH, PaCCYKICHUN; BOCIPUUMYHUBOCTHIO K
MaTE€MaTUYECKUM aCleKTaM pPa3jIudyHbIX BUJIOB UCKYCCTBA.

Du3nyeckoe BOCIUTAHHUE:

c(OpMUPOBAHHOCTBIO YMEHMSI TPUMEHATh MaTeMaTHYeCKHe 3HaHUS B MHTEpecax
310pOBOTO U 0e30macHOro obpasa >KU3HH, OTBETCTBEHHOIO OTHOLIEHHS K CBOEMY 370POBBIO
(310poBOo€e mMHTaHUe, COATAHCUPOBAHHBIN PEXUM 3aHATUNH M OTIbIXa, pPeryispHas (usnueckas
AKTUBHOCThH); (PU3MUECKOrO COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-0370POBUTEIHHON
JIEATEIBHOCTBIO.

TpyaoBoe BocnnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAaHHEM LEHHOCTH TPYAOIIOOUS; MHTEPECOM K pa3IHMuHbIM
chepam npodhecCHOHATLHOM AESITeNbHOCTH, CBSI3aHHBIM C MaTEeMaTHKON M €€ MpUIIOKEHUSIMU,
YMEHHMEM COBEpIIaTh OCO3HAHHBIN BBHIOOP Oyayliei mpodeccun U peaan3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIE IJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHUECKOMY OOpa3OBaHHIO U
caM000pa30BaHUIO Ha MPOTSIKEHUU BCEH JKU3HU; TOTOBHOCTHIO K AaKTHMBHOMY Y4YacTHIO B
pEIIeHNU IPAKTUYECKUX 33/1a4 MaTeMaTHYeCKON HallpaBI€HHOCTH.

JKO0JI0rH4ecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTBIO HKOJOTMUYECKOW KYJIbTYPhI, MOHUMAHHEM BJIMSIHUS COILUAIBHO-
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
MOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUMN AJIs1 OKPYKAIOIIEN CPEJIbI.

IleHHOCTH HAYYHOIO MO3HAHMSA:



C(OPMHUPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU M OOIIECTBEHHON MPAKTHKH, TOHUMAHUEM MaTeMaTH4ecKol HAayKH Kak chepbl
YeJI0BEUYECKON JESTEIbHOCTH, ITAlOB €€ pa3BUTUS U 3HAYMMOCTH IS Pa3BUTHUS LUBUIM3ALUY;
OBJIAJICHUEM S3BIKOM MAaTE€MaTUKU M MAaTEMaTU4YECKOW KyJIbTYPOHM KaK CpPEACTBOM IIO3HAHUS
MHUPA; TOTOBHOCTBIO OCYILECTBJISATH IIPOEKTHYKD M HCCIEIOBATEIBCKYI JEATEIBHOCTh
MHAUBUAYAJIHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe Pe3yIbTaThl OCBOSHHSI IPOTPaMMbl y4eOHOTO mpeamera «MatemMaTrukay
XapaKkTepU3yIOTCS  OBJAJCHHEM  YHUBEPCAIBHBIMU  HO3HABAMENbHbIMU  OeliCMEUaMl,
VHUBEPCANbHbIMU — KOMMYHUKAMUBHBIMU — OCUCMEUAMU,  YHUBEPCANbHOIMU — De2YIAMUGHbIMU
oelicmeusmu.

1) Vhusepcanvhvle noznasamensusle oeticmeus, obecneuusaom Gopmuposanue 6a308blx
KOZHUMUBHBIX NPOYECCco8 00YyHarowuxcsa (0c8oeHue Memooo8 NO3HAHUSL OKPYHCAIowe20 Mupd,
npUMeHeHUe 102UHEeCKUX, UCCAe008amMeNbCKUX Onepayull, ymeHull pabomams ¢ ungopmayueti).

Ba3oBbie JlornuecKkne AeiicTBHUs:

® BBIABIATh M XapaKTEPU30BaTh CYIICCTBCHHBIC NMPU3HAKK MAaTEMaTHYCCKHX OOBEKTOB,
MOHSATUI, OTHOLICHUHA MEXIy MOHATUSAMH; (HOPMYyITHUpPOBATH OIpPEIECIICHUS MOHITHH;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KiIacCH(PHUKAIMN, OCHOBAHUS ISl 0000IIeHUs
Y CpaBHEHUS, KPUTCPUHU TIPOBOJIUMOTO aHAIIN3A;

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

® BBIABIIATH MATEMATHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U ITPOTUBOPEUHS B (haKTax,
JTAHHBIX, HAOMIOACHHUSX W YTBEPXKACHUSX; IMPEIaratb KPUTECPHH IS BBISIBICHUS
3aKOHOMEPHOCTEH M MIPOTHBOPCUHIA;

® JlenaTh BBIBOJIBI C HCIIOJIH30BAaHUEM 3aKOHOB JIOTUKH, JCITYKTUBHBIX W WHIYKTUBHBIX
YMO3aKTIOUYEeHUN, YMO3aKIIOUeHUH 110 aHAIIOTUH;

® IPOBOJUTH CAMOCTOSTEIILHO JOKA3aTeIbCTBA MATEMAaTHICCKUX YTBEPIKICHHUM (TIPsSIMBIe
U OT TPOTUBHOTO), BBICTPAMBATh APTYMEHTAIMIO, NPUBOIAUTH TMPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY)KJICHHUS U BBIBOJIBL;

e BBIOMpaTh Croco0 perieHuss y4eOHOUW 3amauu (CpaBHHUBATh HECKOJBKO BapUAHTOB
pelIeHus, BEIONpaTh HanOOJIee TOIXOAIINNA ¢ y4ETOM CaMOCTOSTEIIPHO BBIICIICHHBIX
KPUTEPUEB).

baszoBbie ucciiegoBaTe/IbCKHUeE 1eHCTBUA:

® HCIOJNB30BaTh  BOMPOCHI  KAaK  HMCCICNOBATSIIbCKUH  MHCTPYMEHT  ITO3HAHWS,
dbopMynupoBaTh BOIPOCHI, PUKCUPYIOLINE TPOTHBOpPEUHE, MPOOIeMy, yCTaHABIUBATh
HUCKOMO€ U JaHHOe, (OpPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATh CBOIO IO3UIIUIO,
MHEHHUE;

® TMPOBOJUTH CaMOCTOSITEHHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HWCCIECIOBAHUE II0
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4ecKoro oOBeKTa, sBICHUS, IIpoIecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MKy OOBEKTaMH, SBICHUSMU, MPOIIECCAMHU;

® camMoCTOATEeNHbHO (opMyaupoBaTh OOOOIIEHUS W BBIBOJABI IO  pe3yjbTaTaMm
MpOBENEHHOTO HAOTIOACHMS, UCCIEAOBAHUS, OIEHUBATh JOCTOBEPHOCTh MOMYUEHHBIX
pe3yIbTaTOB, BEIBOJIOB U 0000IICHMIA;



MMPOTrHO3UPOBATH BO3BMOKHOC Pa3BUTUC NMPOLECCA, 4 TAKIKC BBIABUTaATh NPCAIIOJIOKCHUA
0 €ro pa3sBUTHUHU B HOBBIX YCIIOBUAX.

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/ICTABIICHHUS;

CTPYKTYpUPOBaTh HMH(OpMAIMIO, TMPEACTaBIATH €€ B  pasiM4HbIX (opmax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHUBATh HAAEKHOCTh HMH(POPMAIMK IO CaMOCTOSTENBHO CHOPMYIUPOBAHHBIM
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
NHCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHS 110 X0y PELICHUs 3a/1a4i, KOMMEHTHPOBATh
HOJTYYCHHBIH Pe3yJIbTaT;

B X0/1e 00CYKJIeHHUS 3a7aBaTh BOIIPOCHI 110 CYILECTBY 00CYKAaeMOH TEMBI, TPOOIEMBI,
pCIHaeMOfI 3ala4i, BbICKA3bIBaTb HACHU, HALCJICHHLIC Ha IIOMCK PCIICHUA,
COIIOCTABJIAAITb CBOU CYXXKACHHUA C CYXICHHUAMHU APYIrUuX YYaCTHUKOB Avajiora,
OOHapY)XMBaTh pa3Inire U CXOJCTBO IO3UINH; B KOPPEKTHOH (opme HopMyITUpOBaTh
pa3HOIIIACHsl, CBOM BO3PAKECHUS;

MNPpEACTAaBIATL PE3YJIbTAaThl PCIICHUA 3aJa4r, SKCIICPUMCHTA, UCCICIOBAHNUA, ITPOCKTA,
CaMOCTOSATENIFHO BBIOMpPATh ()OPMAT BBICTYIUICHHS C y4ETOM 3a/ad NPE3CHTAllUd U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyaHunuecTBo:

NOHMMATh M HCIIOJI30BATh NMPEHMYIIECTBA KOMAaHIHONH W WHIWBUAYAJIBHOW pabOTHI
Npyd pelIeHuH Y4YeOHBIX 3a/Ja4, NPUHUMATh IIeb COBMECTHOW JIEATEIHbHOCTH,
IUIAaHUPOBaTh OPraHM3ALMI0 COBMECTHOM paboOThl, pacmlpeneisTb BHIbl PadoT,
JIOTOBAapHUBAThCs, OOCYXKJaTh IpOLECC M pe3yabTaT paboTsl; 0000IIaTh MHEHHUS
HECKOJILKHX JTIOJIEH;

y4acTBOBaTh B IPYMIOBBIX (opMax paboThl (00CykaeHUs, 0OOMEH MHEHUH, «MO3TOBbIE
IITYpPMBI» W WHBIE); BBINOJHATH CBOK YacTh pPaOOTHI W KOOPAMHHPOBATH CBOHU
JIEMCTBUS C IPYTUMU WICHaMU KOMaH/Ibl; OIEHUBATh Ka4€CTBO CBOETO BKJIAJa B OOIIHIA
HPOAYKT 10 KPUTEPUSM, CHOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHUSI.

3) Vuusepcanvuvie pezynamuesnsie oeticmeusi, 06ecneuugaiom opmMuposanue CMvlCi08bix

YCMAaHOB0OK U IHCUSHEHHbIX HABLIKOG IUYHOCTU.

Camoopranusanus:

COCTaBJISITh IUIaH, AITOPUTM PEIICHUS 3a/1a4H, BBIOMPATh CIIOCO0 pelIeHus ¢ YIETOM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATh U
KOPPEKTHPOBATh BAPUAHTHI pEIIEHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb:



® BIAJCTh HABBIKAMH II03HABATEIbHOW pedlekcuu KaKk OCO3HAHUS COBEPIIIAEMBIX
JNEHCTBUII M MBICIUTENbHBIX IPOLIECCOB, WX pE3yNbTaToOB; BiIaleTh CHOcoOaMu
CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpoLecca M pe3yibTaTa pPELICHUS MaTeMaTHYeCKON
3a/1a4i;

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

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

INPEJIMETHBIE PE3YJIBTATHBI
10 KUIACC

OnepupoBaTh NOHATUAMH: TOUKA, NPsSMasi, INIOCKOCTb.

[TpyMeHsTh aKCHOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX MPU PEIICHUN I€OMETPHUUYECKUX
3ajad.

OnepupoBaThb MNOHATHUSIMU: TAPAUIETBHOCTh M MHEPIEHIAUKYISPHOCTh TMPSAMBIX U
IIJIOCKOCTEM.

KnaccugunupoBars B3auMHOE pacHoI0KEHHUE MPSMBIX H IUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaThb TOHATUSMHU: JIBYTPAaHHBIA Yroj, TpaHH JABYIPAHHOTO Yyria, pedpo
JIBYTPAHHOTO yTJia; TUHEHHBIA yroll ABYTPaHHOTO YIIia; TpajycHas Mepa JBYrPaHHOIo yria.

OnepupoBaTh MOHATUSMHU: MHOTOTPAHHMK, BBITYKJIBIA W HEBBIMYKJIbII MHOIOIPAaHHUK,
3JIEMEHTHl MHOTOTPaHHUKA, IPABUJIbHBI MHOTOTPAHHHUK.

Pacnio3naBaTh OCHOBHBIE BBl MHOTOTPAHHHUKOB (MHUpaMHAA; MPU3MA, MPSIMOYTOJbHBIN
napanjenenurnes, Kyo).

KnaccudumupoBarh MHOTOTpaHHUKM, BbIOMpas OCHOBaHHMS [UIs  KjacCUUKAIUU
(BBIMIYKJIBIE M HEBBINMYKJbIE MHOTOTPAaHHUKHU; TpPAaBUIbHbIE MHOTOTPAHHUKH; MpsIMbIE H
HaKJIOHHBIE IPU3MBI, MTapaJUIEICTIUIIE/IbI).

OnepupoBaTh NOHATUAMU: CEKYIAs TNIOCKOCTh, CE4EHNE MHOTOTPaHHUKOB.

OOBSICHATH NPUHIUIIBI TOCTPOEHUS CEUEHUH, UCTIONb3Ys METO/I CIIE/I0B.

Crtpouth ceueHuss MHOTOIPAaHHUKOB METOJIOM CJIE/IOB, BBIIOJHATH (BBIHOCHBIE) ILIOCKHE
YepTEkKHU U3 PUCYHKOB MTPOCTHIX 0OBEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3amaun Ha HaxXxoXJIEHHME TIEOMETPUYECKMX BEIMYMH TO oOpasnaMm HIu
QIropuTMaM, TMPUMEHSS HU3BECTHHIE AHAJUTHUUECKUE METOJbl MPHU PEUICHHH CTaHIapTHBIX
MaTeMaTUYeCKUX 3aJad Ha BBIUMCICHHE PACCTOSHUN MEXIy JIBYMS TOUKAMH, OT TOYKH JI0
IPSIMOM, OT TOYKHU JI0 TUIOCKOCTH, MEXK1Y CKPELIMBAIOIIUMUCS TPSIMbBIMHU.

Pemate 3amauM Ha HaxoXJIEHHE TIEOMETPUYECKMX BEIMYMH 1O oOpa3naMm HIu
QIropuTMaM, IMPUMEHAS HU3BECTHBIE AHAJIUTHUUECKHE METOJbl IPU PELIEHUH CTaHJapTHBIX
MaTeMaTUYeCKUX 33/1a4 Ha BBIUYMCICHHE YIJIOB MEXAY CKPEUIMBAIOLUIUMUCS MPSMBIMH, MEXIY
NPSIMOM U TNIOCKOCTBIO, MEXY TUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Boruncnare 00bEMBI U TUIOIMIAN TOBEPXHOCTEH MHOTOIPAaHHHUKOB (MpU3Ma, MUpaMuia) ¢
npUMeHeHHeM (OopMyl; BBIYMCIATH COOTHOIIEHUS MEXIy IUIOMAASIMU IOBEPXHOCTEH,
00BEMamMH MOJOOHBIX MHOTOTPAHHUKOB.



OmnepupoBaTh TMOHATHSIMHU: CHMMETPHsSI B TPOCTPAHCTBE, IIEHTP, OChb M IJIOCKOCTh
CUMMETPHUHU; LIEHTP, OChb U TNIOCKOCTh CHMMETPHUH (DPUTYPBI.

W3Bnekatp, npeoOpa3oBbIBaTh U MHTEPIPETHPOBATH WH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (QUTypax, MPEACTABICHHYIO HA YePTEkKaX U PUCYHKAX.

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

[IpuMeHATh MPOCTEHIINE MPOrPaMMHBIE CPEACTBA U 3JICKTPOHHO-KOMMYHHKAIIMOHHBIC
CHCTEMBI [TPU PEIICHUH CTEPEOMETPUYUCCKHX 3a/1ad.

IIpuBoguTh IpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPOJNE M IKHU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB TE€OMETPUHU B HCKYCCTBE.

[IpuMeHATh TMOJIyYCHHBbIC 3HAHHMS HA MPAKTHUKE: aHAIM3UPOBATh peajbHbIC CHUTYyallUd H
OPUMEHATh  M3YYCHHbIC TMOHATHS B  MpPOLECCe TOMCKA  PEUICHHS  MaTeMaTHYSCKH
chOopMyYITHUPOBAHHOW MPOOIEMbI, MOICIUPOBATh pPEATbHBIC CHTYyallUd Ha S3bIKEC T'€OMETPHH,
UCCIICIOBATh MMOCTPOCHHBIC MOJICIH C HCIOJIb30BAHHEM I'€OMETPHUUCCKUX IOHATHH M TEOPEM,
ammapara anreOpbl; peniarh MPaKTHYSCKUE 3a/1a4H, CBA3aHHbBIC C HAXOXKICHHEM IeOMETPHYCCKUX
BEJTUYHH.

11 KJIACC

OnepupoBatb MOHSITUSMU: WIMHIpUYECKast MOBEPXHOCTb, oOpa3ymoiue
UIMHIPUYECKON OBEPXHOCTH; IHIMHAP; KOHUYECKasi IOBEPXHOCTH, 00pa3yIolie KOHUIeCKON
MOBEPXHOCTH, KOHYC; ChepruiecKas IOBEPXHOCTb.

PacrioznaBats Tena BpameHus (IIUHAP, KOHYC, cdepa u map).

OOBSICHATH CIIOCOOBI MOTyYEHUS Tell BpallleHUSs.

KnaccuduiupoBaTs B3auMHOE pacioioKeHue cepbl U MIO0CKOCTH.

OHGpHpOBaTB IIOHATUAMU: HI&pOBOﬁ CEIrMCHT, OCHOBaHHUEC CEIMEHTA, BbBICOTA CEIMCHTA,
IapOBOM CJIOM, OCHOBaHME MAPOBOTO CJI0S, BBICOTA IAPOBOTO CIIOS; APOBOM CEKTOP.

Bbrancnsate 00BEMBI U TUIOMIAU TTOBEPXHOCTEH TeN BpallleHUsl, TeOMETPUUYECKUX Tl C
npUMeHeHueM (HOpMYyIL.

OnepupoBaTh MOHATUSMHU: MHOTOTPAaHHHMK, BIMCAHHBIA B cdepy M OMHCAHHBIN OKOJIO
cthepsl; chepa, BOUCaHHAS B MHOTOTPAaHHUK UJTH TEJIO BPAIICHHUS.

BbIHCHSTS COOTHOIIEHHS] MEXAY IUIOMIAAIMU TOBEPXHOCTEH M 00bEMaMU MOJOOHBIX
Ted.

N300paxarh u3yyaemble (UIYpbl OT PYKHM M C IPUMEHEHHEM IPOCTBIX UYEPTEKHBIX
MHCTPYMEHTOB.

BBIOTHATE (BBIHOCHBIE) MJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (PUTYp: BHU]
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUSI T€J BPAI[CHHSI.

W3Brekatb, UHTEPIPETUPOBATH U MPeoOpa3oBhIBATh MHPOPMAIIUIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux GuUrypax, NpeiCcTaBlIeHHYIO Ha YepTexaxX U pUCYHKaX.

OrniepupoBaTh NOHITHEM BEKTOP B IIPOCTPAHCTRBE.

BrInonaHATh AEHCTBUSA CIO0KEHUSI BEKTOPOB, BHIYMTAHUS BEKTOPOB M YMHOXKEHHUSI BEKTOpa
Ha YKCI0, O0BSICHAThH, KAKUMHU CBOMCTBAMU OHH 00JIaJatoT.

[IpuMeHATh paBUIIO NapasuIeNICNIIE A,



OnepupoBaTh MOHATHAMH: JCKAPTOBBI KOOPAWHATHI B IMPOCTPAHCTBE, BEKTOP, MOIYIb
BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpPA, Yrol MEXKIy BEKTOpPaMH, CKaJspHOE
MIPOM3BEICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIE BEKTOPHI.

HaxonuTh cyMMy BEKTOPOB M MIPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEKIY BEKTOpPaMH,
CKaJISIPHOE TIPOM3BE/ICHUE, PACKIIAIBIBATH BEKTOP T10 JIBYM HEKOJJTHHEAPHBIM BEKTOPaM.

3amaBaTh IUIOCKOCTh YPAaBHEHHUEM B JIEKAPTOBOM CHCTEME KOOPMHAT.

[IpumensTh reoMerpuueckue (HaKThl s PEHICHUS CTEPEOMETPUYECKHX — 3ajad,
NPEIOIArafoIIuX HECKOJIBKO IIaroB pEIICHUs, €CIM YCIOBUS NMPUMEHEHUS 3aJaHbl B SBHOW
dbopwme.

Pemats mpocreiinye reoMeTpuuecKre 3a1a4d Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO
METOo/A.

Pemrate 3amaum Ha JJ0Ka3aTeNbCTBO MATEMATHYECKMX OTHONICHHA W HAaXOXKICHUE
TCOMETPUYCCKUX BEIIMYHMH 1O 00pa3liaM WM aJFOPUTMaM, MPUMEHSISI U3BECTHBIC METOJbI MPH
pEIIeHN CTaHIaPTHBIX MAaTEMATHYECKHX 3a71ad.

[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 TIONyYeHHBIC 3HAHHWS HA MPAKTUKE: aHAIU3UPOBATh PEAbHBIC CHTYAIlMH U
OPUMEHATh  HM3YYCHHBIC TOHATHS B  MPOIECCe IMOMCKA  PEIICHUS  MaTeMaTHYECKU
cOpMYITHUPOBAHHOW TPOOIEMbI, MOACIHUPOBATh PEATbHBIC CHTYallMd Ha S3bIKE T'€OMETPHH,
UCCJICJIOBATh TIOCTPOSHHBIC MOJETU C HCIOJIB30BAHUEM T'€OMETPUUYCCKUX TOHATUU U TEOpEM,
anmapara aJreOpsl; peniaTh NPaKTHICCKUE 3a/1a9H, CBI3aHHBIC C HAXOXKJICHHEM I'€OMETPHUCCKUX
BCJIMYMH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB M TeM (undposbie)
Kourpoabuble IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 BBenenue B ctepeoMeTputo 10 bubnmorexa LIOK
A P P https://m.edso0.ru/1c209e37
[Ipsimble ¥ MIIOCKOCTH B IPOCTPAHCTBE. bubnmnorexka HOK
2 . 12 1
[MapannenbHOCTh IPSIMBIX M IFIOCKOCTEM https://m.edsoo.ru/1c209e37
3 [TeprieHAMKYASAPHOCTD NPAMBIX U 12 bubnuorexa [HOK
IUIOCKOCTEN https://m.edso0.ru/1c209e37
4 VYTl MEXAYy NPSAMBIMU U TIJIOCKOCTSIMU 10 1 bubnmorexa LIOK
AY TP https://m.edso0.ru/1c209e37
bu6mmoteka [IOK
M 11 1
> HOTOTPAHHIIEH https://m.edso0.ru/1c209e37
bu6mmoteka [IOK
" 1
0 OObEMbI MHOTOTPaHHHIOB o https://m.edso0.ru/1c209e37
7 [ToBTOpEHME: ceueHUs], paCCTOSIHUS U YTJIbl 4 1 bubmmorexa LIOK
P ' P r https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 5 0
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11 KJIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Kourpoubusie IIpakruueckue
NMPOrpaMMblI Bcero odpa3oBaTe/bHbIE
padoThI padoThbI
pecypchbl
bu6mmoreka [JOK
1 T 12
c1a Bpattieti https://m.edsoo.ru/1c209e37
bubmuoreka [JOK
2 O0Bé 5 1
DEMBLTEH https://m.edsoo.ru/1c209e37
3 BekTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1 bubmmorexa [IOK
p P poCTp https://m.edsoo.ru/1c209e37
4 [ToBTOpEHME, 0000IICHNE, 7 1 bu6mmoreka [JOK
CHCTEMATU3ALMS 3HAHUI https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 34 3 0

[NPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KosunyecTBo 4acoB Jlara JIeKTPOHHBbIE U (pPOoBbIE
° T
Tema ypoxa Konrpouabnsie IIpakTnyeckue oOpaszoBaTejbHbIE
n/n Bcero H3Y4YeHH S
padoTbI padoThbI pecypcbl
OcCHOBHBIE IIOHATHS CTEPEOMETPHUU:
TOYKa, IIpsiMas, IIOCKOCTh,
mnpocTpadcTBo. [IpaBuna

1 5 o6 I; . ap eviKa 1 bubmnoreka IIOK

n KCHUSA H )41 Kax:
p PHCYH . https://m.edsoo.ru/aecc77cd
M300pakKeHHS TUIOCKOCTEH,
napauieIbHbIX MPSAMBIX (OTPE3KOB),
CepEeIMHBI OTPE3Ka
IlonsaTus: nepeceKkarommecs

2 OCKOC pe €CeKaroImec 1 bubnuoreia LIOK

IINIOCKOCTH, IT K HIUECCA

P https://m.edsoo.ru/2d8a9¢c99
npsiMasi U MI0CKOCTh
IlonsTus: nepecekarommecs

3 OCKOC pe €CeKaroImec 1 bubnuorexa LOK

IIJIOCKOCTH, IT K HIUEeCA

P https://m.edsoo.ru/db685e73
npsiMasi ¥ TJI0OCKOCTh
3HaKOMCTBO C MHOTOI'paHHUKAMHU,

4 M300pakeHre MHOTOTPaHHUKOB Ha 1 bu6nuoreka [IOK
PHCYHKaX, Ha MPOCKIIMOHHBIX https://m.edso0.ru/a63959%d
yepTekax
Hauanbnbie cBeieHHs 0 KyOe U

5 a . Y 1 bubmmorexa [JOK
MUPaMHJIC, UX Pa3BEPTKU U MOJACIH.

pamui pasBep s https://m.edsoo.ru/b30dff38
CeueHust MHOTOTPAHHUKOB
HauanbHbie cBeieHHs 0 KyOe U
a . Y bubmuorexa [JOK
6 nMpaMue, UX pa3BEPTKU U MOJEIH. 1

CeueHHus MHOTOT PaHHUKOB

https://m.edsoo.ru/3d8ffd32
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TToHsATHE 00 aKCHOMATUYECKOM
MOCTPOCHHUH CTECPEOMETPHU:

bu6nmoreka [IOK

! AKCHOMBI CTEPEOMETPUH H https://m.edsoo.ru/Occ5c4fe
CIIC/ICTBHSI U3 HUX
[Tonarue 06 akCHOMAaTHYECKOM

8 IIOCTPOEHUHU CTEPEOMETPUH: bubmmoreka [IOK
AKCHOMBI CTEPEOMETPUH H https://m.edsoo.ru/239c8ch4
CIIC/ICTBHSI U3 HUX
[Tonarne 06 akCHOMAaTHYECKOM

9 IIOCTPOEHUHN CTEPEOMETPUH: bubnmnorexka HOK
AKCHOMBI CTEPEOMETPHHU U https://m.eds00.ru/65c6b106
CIIC/ICTBHSI U3 HUX
[Tonarne 06 akCHOMAaTHYECKOM

10 IIOCTPOEHUHN CTEPEOMETPUH: bubnnorexka HOK
AKCHOMBI CTEPEOMETPHHU U https://m.edso0.ru/258fc245
CJICZICTBUS U3 HUX
B3anmMHoe pacronoxkeHne npsMbIxX

11 B [IPOCTPAHCTBE: NIepeceKaroImecs, bubnmnorexka HOK
napauIebHbIC M CKPEIINBAIOIIUECS https://m.edsoo.ru/1a2520f6
psSMbIC
[MapamienbHOCTh MPSIMBIX U
TUTOCKOCTEH B MTPOCTPAHCTBE:

12 napajuiesbHbIe Epﬂ:/ile B bubmmorexa LIOK

https://m.edsoo.ru/93ad36b3

NPOCTPAHCTBE; MAPAIIICTLHOCTh
TPEX NMPAMBIX
[MapamienbHOCTB MPSIMBIX U

13 IIJIOCKOCTEN B MPOCTPAHCTBE:! bu6muoreka [JOK

[TapayneabHOCTB NPSIMON U
IUIOCKOCTH

https://m.edsoo.ru/ee1d19h9



https://m.edsoo.ru/0cc5c4fe
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VYIu1bl ¢ COHANPABICHHBIMU

bu6nuoreka [IOK

14 CTOpPOHAMH https://m.edso0o.ru/9f4071b9
15 Yron mexay npsMbIMU B bubnmoreka [JOK
IPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 VYron Mexay npsMbIMHU B bubmuorexa [JOK
IPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapamienbHOCTD IIJIOCKOCTEM: bubmmoreka [IOK
napaie/ibHbIe TIOCKOCTH https://m.edsoo.ru/2e18f255
18 CBoiicTBa mapayIeIbHBIX bubnuorexa [HOK
IIOCKOCTEH https://m.eds00.ru/e504d656
[Tpocreiimue mpoCcTpaHCTBEHHBIE
19 @Erypbl Ha nnor():KoT(;I")rH: TeTpa’ap bubnmorexa LIOK
’ https://m.edsoo.ru/4a28dc02
KyO, mapasuienenumnes
20 [TocTpoenue ceueHuit bubnuorexa LOK
https://m.edso0.ru/1d434d0f
. bu6mmoreka [IOK
2 Hocrpoerite cerermit https://m.edsoo.ru/ec26fe5d
Konrponbnas pabora no reme
"ITpsiMble ¥ TUIOCKOCTH B bubmuoreka [JOK
22
npoctpanctse. [lapanienbHOCTh https://m.edso00.ru/9a0a9e56
IPSIMBIX U IJIOCKOCTEH"
[lepnieHAUKYASAPHOCTD NMPSAMOUN U
23 HJ‘I(F))CKO(f’l[I/IZ}ll'leppHeH,HI/IKyIJ)I}IpHBIe bubmmorexa LIOK
https://m.edsoo.ru/b19f6a5d
npsIMbI€ B IPOCTPAHCTBE
24 [Tpsimble mapanienbHble U bu6muoreka [JOK
NepHEeHIUKYIISPHbIE K IIIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [Tpsimble mapanienbHble U bu6muoreka [JOK

NEPNCHANUKYIIAPHBIC K IIIIOCKOCTH

https://m.edsoo.ru/ba545966
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[Ipu3Hak nepnesuKyJIsspHOCTH

bu6nuoreka [IOK

26 IPSIMO# U TUTOCKOCTH https://m.edsoo.ru/f85bfc46
97 [Ipu3Hak nepneHuKyIsipHOCTH bubmmoreka [IOK
IPSIMOM | TIOCKOCTH https://m.eds00.ru/79165d15
28 Teopema o mpsimMoi bubmuorexa [JOK
NEPIEHANKYIAPHOM IJIOCKOCTH https://m.edso00.ru/635¢5087
29 Teopema o npsamoit bubmmoreka [IOK
HEePIECHIUKYIAPHON TIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o npsimoit bubnmnorexka HOK
HEePICHIUKYIISPHON TNIOCKOCTH https://m.edso0.ru/7d18834b
[NeprnieHAUKYISP U HAKJIOHHBIE:
31 paccTosiHUE OT TOYKHU JI0 bubnuoreka LIOK
IUIOCKOCTH, PACCTOSIHHE OT MPSAMO https://m.edsoo.ru/33c477d3
JI0 TUIOCKOCTH
[MeprieHaUKYISP U HAKJIOHHBIE:
paccTosiHUE OT TOYKHU JI0 bubnuoreka LIOK
32 o
IUTOCKOCTH, PACCTOSTHHE OT MPSIMOM https://m.edsoo.ru/66fefadd
JI0 TUIOCKOCTH
[MeprieHTUKYIISAp ¥ HAKIOHHBIE:
33 paccTosiHUE OT TOYKHU JI0 bubnuoreka LIOK
IUTOCKOCTH, PACCTOSTHHE OT MPSIMOM https://m.edsoo.ru/a5b7b8e3
JI0 TUIOCKOCTH
[MeprieHUKYISAP U HAKJIOHHBIE:
34 paccTosiHUEe OT TOYKHU JI0 bubnuorexa [IOK
IUIOCKOCTH, PACCTOSIHUE OT MPSMOM https://m.edsoo.ru/dbee22bc
JI0 TIOCKOCTH
35 VYTrI6l B IPOCTPAHCTBE: YTOJ MEXIY bubnuoteka [JOK

IPSIMOM M INIOCKOCTBIO

https://m.edsoo.ru/6b61b2b4
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JIByrpaHHBIN yroJl, TMHENHBIN Yroj

bu6nuoreka [IOK

36 JBYTPaHHOIO yriia https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yroJi, TMHEHHBIN Yroil bubmmoreka [IOK
JIBYTPaHHOTO yTiia https://m.edsoo.ru/c7c777ed
[lepneHaUKYIIPHOCTD MIOCKOCTEH:
38 HpIEBHaKH HCI})IHGEI[I/IKyJIHpHOCTI/I bubmmorexa LOK
4 https://m.edsoo.ru/ec3e2da3
JIBYX TTOCKOCTEH
[TeprieHANMKYISAPHOCTD IIOCKOCTEIA:
39 HpIESHaI(H negneinHKyHHpHOCTH bubmmorexa LIOK
4 https://m.edsoo.ru/ed9e2a8e
JIBYX TUIOCKOCTEMH
IlepnieHAMKYISIPHOCTD MJIOCKOCTEH
40 HpIESHaIf[ negnegnnxympﬂomn bubamorexa LOK
” https://m.edsoo.ru/ba75dc57
JIBYX TUIOCKOCTEMH
41 Teopema o0 TpEX nepHeHaUKYIsApax bubmmorexa LIOK
https://m.edsoo.ru/e4972cdc
42 Teopema o0 TpEX NEpHEHAUKYIAPAX bubmmorexa LIOK
https://m.edso0.ru/52188a7d
43 Teopema o TpEX MepHEeHIUKYIAPAX bubmmorexa LOK
https://m.edso0.ru/9f246736
KonTponsHnas pabora no remam
44 "TleprieHIUKYISIPHOCTD MPSIMBIX U bubnmnorexka HOK
iockocteit" u "V Tibl MeX Iy https://m.edsoo.ru/5b971ef3
MPSAMBIMH U TIJIOCKOCTAMU"
[TonsaTe MHOTOrpaHHUKA,
OCHOBHBIC JIEMCHTBI BuGnmorexa LOK
45 MHOTOIPAHHUKA, BBITYKJIbIE U

HEBBIITYKJIBIE MHOTOTPAaHHUKH;
pa3BEpPTKAa MHOTOTPaHHUKA

https://m.edsoo.ru/2d24e873
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[Ipu3ma: n-yronpHas npu3mMa; rpaHu
Y OCHOBAHUSA IIPU3MBI; IIpsIMast U

bu6nmoreka [IOK

40 HaKJIOHHAs [TPU3MbI; OOKOBast U https://m.edsoo.ru/b4ad63ad
IIOJIHAsI TOBEPXHOCTh IIPU3MBbI

47 [Tapamienenunen, IpsMOYTrOJIbHbBIN bubmmoreka [IOK
napaJuIeJIeHIe ] U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Tupamupa: N-yroapHas nupaMuia,

IpaHd U OCHOBaHHE TTMPAMHU/IBL;
48 6IZ)K0Ba$I U TIOJTHAs HOBSpXH(f[CTI) bubmmorexa LIOK
https://m.edsoo.ru/fblcd0a5
NUPaMU/IbI; IPaBHIIbHAS U
yCeu€HHas nupaMuia
[TpaBuIbHBIE MHOTOTPAHHUKY:
MOHSATHE MTPABHIBLHOTO
MHOT'OI'PAHHUKA; IPABUJIbHAS bubnnorexka HOK

49
npu3Ma U MpaBUIbHAS TUPAMUJIA; https://m.eds00.ru/074c8865
NpaBUJIbHAS TPEYTOJIbHAS MUPAMUIA
U TIPaBWIBHBIN TETpadp; KyO
[Ipencrasienue o NpaBUIIBHBIX

50 MII{)olrlorpaHHHKax: oiTaanp, Bubmmorexa IOK

https://m.edsoo.ru/a0fdd5Sbf
JOJIEKA3IP U UKOCAdIP.
CuMmmeTpus B IPOCTPAHCTBE:
CUMMETpPHS OTHOCHTEIBHO TOUKH,

51 MPSAMOM, TNIOCKOCTU. DJIEMEHTHI bu6muoreka [JOK
CUMMETPHH B IIUPAMHU/IAX, https://m.edsoo.ru/b9e777d9
napaieNienuneax, MpaBUIbHBIX
MHOTOTpaHHHKaX
Brruucnenue 3neMe}fTOB Br6motexa LIOK

52 MHOTOTPaHHHUKOB: pEOpa,

JAuaroHajiu, yribl

https://m.edsoo.ru/6cdbecef
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[Tnomans 60KOBOI MOBEPXHOCTH U
MOJTHOM TOBEPXHOCTHU MPSIMOM

53 B bu6nmmoreka [IOK
TPHSMEL, momaﬂvaCHOBaHHH’ https://m.edso0.ru/37d84157
TeopeMa 0 OOKOBOH MOBEPXHOCTH
NPSMON MPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH U
o MOBEPXHOCTH IIPABHIILHOM BuGmiorexa LIOK
HHpaMHfIH’ TeopemMa o mom_,a o . https://m.edso0.ru/5603e30b
OOKOBOI TOBEPXHOCTH YCCUEHHOMN
TTHPAMHU/IBI
55 KonTtponpsHas pabora no Teme bubnnorexka HOK
"MHOrorpaHHuKH" https://m.edsoo.ru/a95f5c04
N bu6mmoreka [IOK
56 lomsmue 06 0bnEme https://m.edsoo.ru/7ad0020b
57 O6me bu6nuoreka [IOK
DEM ITHPAMHIET https://m.edso0.ru/235171b3
. bubmuotexa [JOK
58 OOBEM ipamup: https://m.edsoo.ru/f47dfefd
. bubmuotexa [JOK
59 OOBEM ipamup: https://m.edso0.ru/79¢10312
60 O0BEM TUpaMHUIb bubmorexa HOK
© paMuz https://m.edsoo.ru/2faadc3f
but6mmoreka [IOK
1 N
6 OOBEM mpH3MbI https://m.edso0.ru/79853608
but6mmoreka [IOK
9 N
6 OOBEM mpH3MbI https://m.edso0.ru/1e053890
63 O0BEM TTPU3MBI bubmiorexa LIOK

https://m.edsoo.ru/482d3f51
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64 KontponbHast pabora o Teme 1 bubmmoreka [IOK
"O6BEMBI MHOTOI'PaHHHUKOB" https://m.edso00.ru/28a6573c
[ToBTopenue, 06001IEHNE

65 CHCTEMaTH3alus 3HAaHUMA. 1 bu6nuoreka [IOK
[MocTpoenue ceueHuii B https://m.edsoo.ru/098bedad
MHOTOTPaHHHKE
[ToBTOpeHmE, 0600IIEHNE
cHUCTeMaTU3alus 3HaHU.

Brrunciienue paccTosSHHUN: MEX
66 JIBYMSI TO‘IKaMpI/I OT TOYKH 10 v 1 bubmorexa OK
. ’ https://m.edsoo.ru/f7792ba9
MPSIMOM, OT TOYKH JI0 TIOCKOCTH,
MEXy CKPELUBAIOIIUMUCS
IPSIMBIMU
67 Wrorosas koHTpoJibHasA paboTa 1 Bubmmorexa IOK
https://m.edso0.ru/b9146bc0
[ToBTOpenue, o6o0IIeHNE
CUCTeMaTH3aIlHs 3HAaHHH.
Brrunciienue yrioB: Mex
68 CKpCHII/IBaIOHIZIrMI/ICSI prII\J/IIIiMI/I 1 bubmorexa [OK
. ’ https://m.edso00.ru/56765e8b
MEX]Ty TPSIMO# | IJIOCKOCTBIO,
JIBYTPAHHBIX YTJIOB, YTJIOB MEXKITY
TUIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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11 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U (pPOBbIE

Ne Jara
Tema ypoxa Konrpouabnsie IIpakrnyeckue oOpa3zoBaTejbHbIE
n/n Bceero U3YyYeHUS
padoThI padoThI pecypcel
Cdepa u map: ueHTp, paauyc,
1 JAAMETP; TUIOLIAIb MOBEPXHOCTH 1 bubmorexa HOK
’ https://m.eds00.ru/0341bc2b
cepsl
Bsaumnoe pacnonoxenue chepsl

5 U TUIOCKOCTH;, KacaTeabHas 1 bubnmnoreka HOK
IUIOCKOCTH K cepe; MIoIan https://m.edsoo.ru/bed12a43
cepsl

3 N3o0pakenue cdepsl, mapa Ha 1 bubnmnoreka HOK
wiockoctu. CeueHus mapa https://m.edso0.ru/bc15f7{2
unuaapudeckas MIOBEPXHOCTD,

4 00pa3yromue MUINHIPUIECKOM 1 bubmuotexa [JOK
MIOBEPXHOCTH, OCh https://m.eds00.ru/6054b8c1
[UIMHIPUYECKON TTOBEPXHOCTH
Hunuaap: ocHOBaHUS B OOKOBast

5 MOBEPXHOCTh, 00pa3yrolas 1 oCh; 1 bubnmnorexka HOK
IJIOIIAAb OOKOBOM U IOIHOMN https://m.edso0.ru/188f6216
MOBEPXHOCTHU
N3o0pakenue mumHIpa Ha
iockocT. Pa3BépTka mumuHapa.

6 Ceuenust MIMHIIPA (TUTIOCKOCTHIO, 1 bubnuotexa [JOK

napasuieIbHON Win
NEepHEHIUKYISIPHONH OCH
HUAJTUHIPA)

https://m.edso0.ru/016e25eb
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Konnueckas noBEpXHOCTB,
o0pasyrone KOHUYECKOn

bu6nmoreka [IOK

! IIOBEPXHOCTH, OCh M BEPIIHHA https://m.edsoo.ru/c94ba09b
KOHHUYECKOU ITOBEPXHOCTH
Konyc: ocHoBaHHe U BEpIIIMHA,

8 06p:;yI0H1a51 1 OCb; HJIOpH_IaI[b Buuorexa LIOK

. . https://m.edso0.ru/897dd3b2
OOKOBOH M IMOJTHOM TTOBEPXHOCTH
VYceu€HHblii KOHYC: 00pa3 ue

9 U BBICOTA, OCHOB};HI/IFI II/: 6(3711(())11:121;{ bubamorexa LOK
’ https://m.edsoo.ru/1468bab3

MIOBEPXHOCTh
N300pakeHne KoHyca Ha
mIockoctu. Pa3Béprka konyca.

10 CeueHnust koHyca (TUIOCKOCTHIO, bubmuorexa [HOK
napauieIbHOW OCHOBaHHIO, U https://m.edsoo.ru/Obdelbe8
TUTOCKOCTBIO, IIPOXOJISIIEH uepe3
BEPILUHY)

KomOunanus ten BparieHus u bu6nuoreka [IOK

11
MHOTOTPaHHHKOB https://m.edsoo.ru/3cef10e5
MHororpaHHuK, ONMCaHHbIA

12 okono cepsr; chepa, BucaHHAS B bubnmnoreka [JOK
MHOTOTPaHHHK WJIU B TEJIO https://m.eds00.ru/0b136158
BpaleHus

13 ITousitue 06 00béMe. OCHOBHBIE bu6nuoreka [IOK
CBOMCTBa 00BEMOB Tel https://m.edso0.ru/26a03fb7

N bubnuotexa [JOK
14 OOBEM WHILPa, KORyca https://m.eds00.ru/5513d87b
15 O06BEéM mapa u miomaas cheps bubmorexa LIOK

https://m.edsoo.ru/d189hde2



https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2

[TomoOHbBIE TeNa B IPOCTPAHCTRE.
COOTHOIIICHHST MEXTY TUIOMIAIIMH

bu6nmoreka [IOK

16
MOBEPXHOCTEH, 00BEMaMu https://m.edsoo.ru/810cfleb
IMOAOOHBIX TEI
,, | Kompomms paora no sewa busmrorexa LIOK
Jid B HUSA U ‘bEMBI
. patt https://m.edso0.ru/4a33a8ab
TeN
Bekrop Ha MI0CKOCTH U B bubnmnorexka HOK
18
HPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 Ci10’keHHE U BBIYUTAHHE BEKTOPOB bubmorexa HOK
P https://m.edso00.ru/23f4f089
20 YMHOKEHHE BEKTOPA HA YUCIIO bubmorexa HOK
p https://m.edsoo.ru/dee379eb
o PZSJ:)O)KGTIZ BeKTopeel H(()) T;)éM Bubmiorexa LIOK
HCKOMILJIAaHAPHBIM BCKT M.
p p https://m.edsoo.ru/a28fd74e
[IpaBuio nmapamnenenumnena
22 | npesemen apann roferanti Butmmorexa LIOK
p p a https://m.eds00.ru/5a827900
BEKTOpaMU
pu petie COMETpIEC https://m.edsoo.ru/d3alfe30
3a1a4
IIpssMmoyronbHas cucrtema
| e
P . pa- https://m.edsoo.ru/48db7058
[Ipocreiimme 3anayn B
KOOpJMHATAX
25 Yron Mmexay BEKTOpaMH. bubnuoteka [JOK



https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058

CkansipHO€ ITPOU3BENECHNE
BEKTOPOB

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

Breruucnenue yrios Mexay

bu6nuoreka [JOK

26 NPSMBIMH U TJIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
KonTponbhas pabota no teme

27 "BeKlI“)OpLI u K(I))OpI[I/IHaTLI B bubnmorexa LIOK

" https://m.edsoo.ru/77c22fc5

MIPOCTPAHCTBE
IToBTOpEHME, 0000IICHUE 1

28 cHUCTEMaTH3alMsI 3HaHUH. bu6nuoreka [IOK
OcHoBHBIC QUTYPHI, HAKTHI, https://m.edsoo.ru/1780ba5d
TEOpEMBI Kypca IIIaHUMETPUU
[ToBTOpeHue, 0600IICHNE U

29 cHUCTEMaTH3alMs 3HAHUH. bu6nuoreka [IOK
OcHoBHBIC GUTYPBI, HAKTHI, https://m.edsoo.ru/078cd184
TEOpEMBI Kypca IIIaHUMETPUU
[ToBTOpenue, o6odIIeHNE 1

30 cUCTEMAaTH3aINA 3HAaHWH. 3amaun bu6mmoteka [IOK
TUTAHUMETPUH U METOJIBI UX https://m.edsoo0.ru/7491efe0
peleHus
[ToBTOpenue, o6odIIEHNE 1

31 cUCTEMAaTH3aINA 3HaHWH. 3amaun bu6mmoteka [IOK
TUTAHUMETPUH U METOJIBI UX https://m.edsoo.ru/4dffda97
pereHus
[ToBTOpEenme, 0600IIEHNE 1

32 cHUCTeMaTU3als 3HaHH. bubnuotexa [JOK
OcHoBHbIE GUTYPBI, HAKTHI, https://m.edsoo.ru/74b2ad91
TEOPEMBI Kypca CTePEOMETPHH

33 HToroBast KOHTpOJIbHAS paboTa bu6mmoreka [JOK



https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91

https://m.edsoo.ru/ec24dfc2

34

[ToBTOpEeHME, 0000IICHUE U
cucTeMaTu3alus 3HaHui

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

bu6nmoreka [IOK
https://m.edsoo.ru/f465d10e



https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e




MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA30BATEJIbHOM ITPOT'PAMMBI

10 KJIACC
Koxn .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHUS OCHOBHOM
NpoBepsIeMOro .
o0pa3oBaTe/IbHON NPOrPaMMBbl CpeiHero o01ero 00pasoBaHus
pe3yJbTarta
7 I'eomerpus
7.1 OnepupoBarh NOHATUAMU: TOUKA, NPsMasi, INIOCKOCTb
25 [IpyuMeHsTh aKCMOMBI CTEPEOMETPUM U CIEICTBUS U3 HUX IPHU PELICHUU
' reOMETPHUECKUX 3aJa4
- OnepupoBaTh MOHATHUSAMH: HapalIeIbHOCTh U MEPHEHAUKYISIPHOCTh
' IPSIMBIX U IJIOCKOCTEN
24 KnaccuduuupoBaTh B3auMHOE pacloioXEHUE MPSIMBIX M IUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBarh MOHATUSAMU: ABYIPAHHBIN Yroj, TpaHH JABYI'PAaHHOIO YIJia,
7.5 peOpo ABYrpaHHOIO yria, JMHEWHBIH yrojl ABYIPaHHOIO yIiia, FpaaycHas
Mepa JBYTpaHHOIo yria
5 OnepupoBaTh MOHATUSMHU: MHOTOTPAHHUK, BBIMYKJIBIH M HEBBITYKJIbBII
' MHOTOI'PaHHUK, 3JIEMEHTbHl MHOTOTPaHHUKA, IIPAaBUIIbHBIA MHOTOI'paHHHUK
27 Pacnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (MUpaMuia, MpU3Ma,
' MPSIMOYTOJIBHBIN TTapajuieNenumne, Kyo)
KnaccuunupoBatb ~ MHOTOIpaHHMKH, BBIOMpass ~ OCHOBaHMS  JUis
- KjlaccupuKauuyd  (BBIIYKJIBIE W HEBBINYKJIblE  MHOTOIPAHHUKH,
' NPaBUIbHBIE MHOTOTPAHHUKH, TpsIMbIE M  HAKJIOHHBIE IMPU3MBI,
TapajuIeIeTUIIe b))
- OnepupoBatb HNOHSATUSAMU: ceKymas MJIOCKOCT, ceueHue
' MHOTOTPaHHUKOB
210 OOBACHATh  NPUHIMIIBI  TOCTPOCHUS  CEYEHUH  MHOTOIPAaHHHKOB,
' HCIIOJIb3YSl METOJ] CJIEZOB
211 Ctpouth ce4eHHs MHOTOIPAaHHUKOB METOJIOM CJIEJOB, BBINOJIHATH

(BBIHOCHBIE) TUIOCKHE YEPTEX MU U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYD:




BHJI CBEpPXY, COOKY, CHU3Y

7.12

Pemate 3amaun Ha HaAXOXACHUE TEOMETPHUECCKUX BEIIMYMH IO oOpas3iaM
WU alNTOpUTMaM, MPUMEHSS] M3BECTHBIC AHATUTHYECKUE METOJbl MpPHU
pELICHUH CTaHJAPTHBIX MATEeMaTHYECKUX 3a/7ad Ha BBIYMCIICHHUE
pacCTOSTHUM MEXIYy BYMsI TOYKaMH, OT TOUKH JIO MPSMOM, OT TOUYKHU 10

IIJIOCKOCTH, MEXKAY CKPCIMUBAOINMUMHUCA ITPAMBIMHA

7.13

Pemare 3a1aun Ha HaXO0XI€HUE I'€OMETPUUECKUX BEIMUYUH 110 oOpa3nam
WY aIrOpUTMaM, IPUMEHssI W3BECTHBIC AHAIMTHUYECKUE METOAbI IPH
pEeLICHUU CTaHIApPTHBIX MATEMAaTHYECKUX 3a1ad HAa BBIYKMCICHUE YIJIOB
MEXKIy CKPEILIMBAIOIIUMHUCI IPSIMBIMH, MEXAY NPSIMOH U IUIOCKOCTBIO,

MCKAY IMJIIOCKOCTAMHU, IBYI'PAHHBIX YI'JIOB

7.14

7.15

7.16

7.17

7.18

Beruucnsate 00bEMBI M IUIOIIAAM TIOBEPXHOCTEH MHOTOTPAHHUKOB
(mpu3ma, mupamMuaa) ¢ MpUMEHEHUEM (GOPMYJI, BEIYUCIISATH COOTHOIICHUS
MEXIY IUIOIIASIMHU MMOBEPXHOCTEH, o0BéMaMu MOJOOHBIX

MHOI'OrpaHHUKOB

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

TUIOCKOCTh CHMMETPHUH, LIEHTP, OCh M INIOCKOCTH CHMMETPHUU (DUTYPHI

W3BnekaTth, mpeoOpa3oBbIBATh W HHTEPIPETUPOBATH HHPOPMALHUIO O
IIPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX (PUrypax, MpPEACTaBICHHYI Ha
YepTeKax U pUCYHKax

[IpumensTs reomerpuueckue (BaxkThl I PELICHUS CTEPEOMETPUUYECKUX
3a/a4, MPEANONArallluX HECKOJIbKO IIAroB pPELICHUs, €CIHA YCIOBUS
MIPUMEHEHHUS 3a]1aHbl B IBHOU (opMe

[IpuMeHATH mpocTEWIIME NPOrpaMMHBIE CPEICTBA M DIJIEKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMBI ITPHU PCHICHUH CTCPECOMCTPUICCKUX 3a1a1

7.19

7.20

HpI/IBOI[I/ITL MMPpUMEPBI MATCMATHYCCKUX 3aKOHOMepHO0TeI’I B IIpUpOAC U

JKU3HH, paCliO3HABATh MMPOABJICHUC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

[IpuMeHATH MOTydYeHHbIE 3HAHUSI Ha IPAKTHUKE: aHAIM3UPOBATh PealbHbIe
CUTyallud M NPHUMEHATb HU3YYEHHbIE MOHATHS B IIPOLECCE IOMCKa
pelieHus MaTeMaTHYECKU copMyIupOBaHHON pooIeMBl,
MOJIETTMPOBATh peajbHbIE CUTYal[MH Ha S3bIKE T€OMETPUHU, HCCIEA0BATh
IIOCTPOCHHBIE MOJIEIM C UCIOJIb30BAHUEM TI'€OMETPUUYECKUX TNOHATUH U
TeopeM, armapara anredpsl, pemarb NpakTUYeCKUe 3a/1auk, CBA3aHHbIE C

HaXOXJACHUCM I'COMCTPHUICCKUX BCINYNH




11 KUIIACC

Kon IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NpOBePsIEMOro .
o0pa3oBaTe/IbHOI MPOrpaMMbl cpeHero o01ero 00pa3oBaHust
pe3yJabTara
6 ['eomerpus
OnepupoBaTh NOHATHAMU: [HIMHIPUYECKast TOBEPXHOCTh, 00pa3yromme
6.1 MWIMHAPUYECKOW TMOBEPXHOCTH, MHMIMHIP, KOHUYECKAs IOBEPXHOCTb,
' oOpa3yione KOHHUYECKOM  TMOBEpPXHOCTH, KOHYC, cdepuueckas
MIOBEPXHOCTh
6.2 PacrioznaBath Tena BpameHus (MUIUHAP, KOHYC, cdepa U map)
6.3 OOBSICHATH CIIOCOOBI MOTyYEHUS Tell BpallleHus
6.4 KiaccuduiupoBars B3aUMHOE PacmoioKeHHE cPephl U TIOCKOCTH
OnepupoBaTh NOHSATHSIMH: INAPOBOM CETMEHT, OCHOBAaHHME CErMEHTa,
6.5 BBICOTA CETMEHTA, IIAPOBOW CIIOW, OCHOBAHUE IIAPOBOTO CIIOSI, BHICOTA
IaPOBOTO CJIOS, IAPOBOW CEKTOP
6.6 Bbruucnate 00BEMBI M IUIOMIAAM TIOBEPXHOCTEH TEN BpalleHHS,
' TEOMETPUUECKUX TEJI C IPUMEHEHUEM (HOPMYJT
OnepupoBaTh MOHATHSIMH: MHOTOTPAaHHHUK, BIHCAaHHBI B cdepy u
6.7 ONMCaHHBIN OKOJIO cdeprl, chepa, BIMCAaHHAS B MHOTOTPAHHUK HITH TEJIO
BpallleHus
6.8 BBIUNCIIATE COOTHOLIEHHS MEXAy IUIOIAASMU TIOBEPXHOCTEH M
' 00bEMaMHU TOIOOHBIX TEI
69 N300paxkaTh n3ydaemble (QUTYpBI OT PYKH M C MPUMEHEHHUEM MPOCTHIX
' 4epTEKHBIX UHCTPYMEHTOB
BbInonHATE (BBIHOCHBIE) IUIOCKME YEpPTEKU U3 PHUCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTYp: BUA CBEpPXY, COOKY, CHU3Y; CTPOUTH CEUCHMs Tel
BpaIICHUS
W3BnekaTh, MHTEPIPETUPOBATh M TPE0OPa3OBHIBATE HH(OPMAIHIO O
6.11 MPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (HUTypax, MPEICTaBICHHYIO Ha
YepTeKax U pUCyHKax
[TpumensTh TeoMeTpuueckue (akThl sl PELICHUS CTEPEOMETPHUECKUX
6.12 3ajiay, MPEANONaraloliuX HECKOJbKO IIaroB peIIeHUs, €CIU YCIOBHUS

MIPUMEHEHUS 3a/1aHbI B IBHOU popme

6.13 OrnepupoBaTh MOHITHEM: BEKTOP B IPOCTPAHCTBE




6.14

BreimonaaTs ,Z[GI\/'ICTBI/ISI CJIOKCHUSA BCKTOPOB, BBIYUTAHUSA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha YHCIIO, OGBHCHHTB, KakKuMH CBOMCTBaMHU OHH

o0J1amaroT

6.15

HpI/IMeHHTb IIPpaBUJIO MapaJlICICIIUIICaAa IIPHU CII0OKECHUHU BEKTOPOB

6.16

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

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxoauts cyMMy BEKTOpOB W IIPOM3BENECHUE BEKTOpa Ha YUCIO, yroi
MEXJly BEKTOpaMH, CKaJIIPHOE IIPOU3BEIECHUE, PACKiIaIbIBaTh BEKTOP IO

JABYM HEKOJUIMHEAPHBIM BEKTOpaM

6.18

3a,HaBaTB IIJIOCKOCTh YPABHCHUEM B ,HeKapTOBOﬁ CUCTCMC KOOpAMUHAT

6.19

6.20

Pemarsn HpOCTGfII.HHG reOMCTPpUUYCCKUC 3aJa4ud Ha JIPHMCHCHUC

BCKTOPHO-KOOPAWMHATHOI'O METOa

Pemars 3aJadd Ha A0Ka3aTCIbCTBO MATCMAaTHMYCCKUX OTHONIICHUH H
HaXO0XIACHUC I'COMCTPUYCCKUX BCIUMYHH II0 06pa3uaM WK aJITOPpUTMaM,
IMPUMCHAA HU3BCCTHBIC MCTOBI npu pelICHUN CTaHAAPTHBIX

MaTeMaTHYCCKUX 3a1a4

6.21

IIpuMeHATh mpoCTEHIIME NPOrPAMMHBIE CPEICTBA M DJIEKTPOHHO-

KOMMYHUKAIITMOHHBIC CUCTEMBI IIPU PECHICHUU CTCPEOMCTPUICCKUX 3a1a1

6.22

IIpuBOAUTE NMpUMEPBHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE U

JKU3HHU, paCllO3HABATDH IIPOSABIICHUC 3dKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[IpuMeHsATh TOJIydeHHbIE 3HAHHUA Ha MpaKTHKE: aHaJIU3UpOBaTh
peasibHble CUTYallUd U TPUMEHSATh H3yYEHHBIE MOHSTHUS B IIpoOLEcce
MOUCKAa pELIeHUs MaTeMaTH4eCKu C(HOPMYIUPOBAHHON MpoOIEeMBI,
MOJIEJIMPOBATh pPealibHbIE€ CUTYallMd Ha S3bIKE T€OMETPUH, HCCIIEI0BATh
IIOCTPOECHHBIE MOJENIN C HCIOJIb30BAHUEM T'€OMETPUUYECKUX IMOHATHHI H
TEopeM, amnmnapara aareOpsl, pemaTh NpakTUYeCKUe 3a/1auk, CBSI3aHHbIE C

HaXO0XKXIACHUEM I'COMCTPHUICCKUX BCINYIHNH




IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS

['eomeTpus

7.1

OcHOBHBIE MOHATHS CcTepeoMeTpuu. Touka, HpsiMas, MJIOCKOCTb, MPOCTPAHCTBO.
[lonatne 00  aKCHOMAaTHYECKOM  IIOCTPOCHHUH  CTEPEOMETPHH:  AKCHOMBI

CTEPCOMETPHH U CIICACTBUA U3 HUX

7.2

7.3

B3zanmHoe  pacmonoxeHHe ~TOpSAMBIX B IPOCTPAHCTBE:  MEpeceKaroImecs,
napajuleJbHble M CKpemuBamomuecs npsmele. llapamienbHOCTs nOpsAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MapajjiesibHbIE TMpsIMble B  MPOCTPAHCTBE,
MapauIeIbHOCTh TPEX MPAMBIX, MAPAIIETBHOCTh MNPSIMOM MU IUIOCKOCTH. YTJIBI C
COHAIPABJICHHBIMU CTOPOHAMH, Yroll MEXAY MpSAMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh NIIOCKOCTEN: MapalIesIbHbIE TUIOCKOCTH, CBOMCTBA MapaJUIeIbHBIX
wiockocTeil. [Ipocteiimme nmpocTpaHcTBEeHHBbIE (UTYPHl Ha TJIOCKOCTH: TETpadp,

KyO, mapajuieNenuies], HIOCTPOSHHE CeUeHH

[leprieHAUKYIAPHOCTh NPSIMOM M IUIOCKOCTH: NEPHEHAMKYJISPHBIE IPSMBIE B
IIPOCTPAHCTBE, MIPSAMBIE NapAJIIENbHBIE U IEPIEHAUKYISIPHBIE K ITIOCKOCTH, PU3HAK
NEPIEHAUKYJIAPHOCTH IIPSIMOM U INIOCKOCTH, TEOPEMA O IPSMOMN IEPIIEHAUKYISAPHOU
IUIOCKOCTH. YTJbl B TPOCTPAHCTBE: YIroJd MEXAy TMpsSAMOM H IUIOCKOCTBIO,
JBYI'PAHHBIA yroJI, JIMHEHMHBIM Yyroia JAByrpaHHoro yria. Ilepnenguxkymsap u
HAKJIOHHBIE: PACCTOSHHE OT TOYKM JO IUIOCKOCTH, PACCTOSHHE OT NIPSIMOM 10
IUIOCKOCTH, MPOEKIUs (UTypbl Ha IIIOCKOCTh. [lepneHauKyIsIpHOCTh TIIOCKOCTEMH:
NMpU3HAK  MEPHEHAUKYJISAPHOCTH  JBYX  IUlockocte. Teopema o  Tpéx

MNEpNCHAUKYJIApax

7.4

IloHsATHE MHOTOrpaHHMKA, OCHOBHBIE DJIEMEHTHl MHOIOTPAHHHKA, BBIIIYKIBIE H
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKa MHororpaHHuka. [Ipmsma: N-yronpHas
npu3Ma, TPaHU U OCHOBAHHUS MPU3MBI, MpsiMas U HAKJIOHHAas MpHU3MbI, OOKOBas U
IIOJIHASI TOBEPXHOCTH Npu3Mbl. [lapamienenumesn, mpsAMOYToJIbHBIN MTapauIeICITNAIIE T
u ero ceorcraa. [Iupamuaa: N-yrojapHas nupamuia, TpaHd U OCHOBAaHUE ITUPAMU/IBI,
OOKOBas M MOJIHAs MOBEPXHOCTh MUPAMU/bI, IPABUJIbHASA U yCeUEHHAsl MUpaMua.

OJIEMEHTHI nNpu3Mbl U TMHUPAMUBL. HpaBI/IJ'ILHBIC MHOT'OTpAaHHUKH: ITOHATUC




7.5

7.6

1.7

MPaBUJIBHOTO MHOIOTPaHHUKA, IPAaBWIbHAs NpHU3Ma M MPAaBWIbHAS NUPAMHUAA,
NpaBUIbHAS TPEYTOJIbHAS NMUPaMUa U MPaBUIIbHBINA TeTpasap, KyO. [IpeacraBnenue
O MPaBWIbHBIX MHOIOTPaHHUKAX: OKTa’Ap, AOJAEKAdAp U uKocadapyrue CedeHus

IMPU3MBbI 1 TUPAMUBI

CummMeTpuss B TPOCTPAHCTBE: CHMMETPHUSI OTHOCUTEIBHO TOYKH, IPSMO,
IUIOCKOCTH. DJIEMEHTBI CHMMETPUH B NMIUPAMUJIAX, NapaJuICICIUIIEIaX, IPABUIBHBIX

MHOTI'OIrpaHHHUKax

BbruniciieHue 351eMEHTOB MHOTOTPAaHHMKOB: pEOpa, auaroHanu, yrisl. IDmomans
OOKOBOM IOBEPXHOCTH WU IIOJHOM IIOBEPXHOCTH MNPSAMOHW IpHU3MBI, IUIOLIA/b
OCHOBaHUH, TeopemMa 0 OOKOBOM MOBEPXHOCTHU MPsIMOM mpu3Mbl. [Tnomans 6okoBoi
IIOBEPXHOCTH M IIOBEPXHOCTH IIPABWIBHOM MNUpaMHIbI, TEOpeMa O IUIOLIaau

yceuéHHoi nupamuabl. [lonstue 06 06béme. OObEM NUpPaMU/Ibl, TPU3MBI

[TomoOHBIe Tena B mpocTpancTBe. COOTHOIIEHUS! MEXK/TY IUIONIAIIMU TIOBEPXHOCTEH,

00BpEMaMU ITOTOOHBIX TENI

11 KJIACC

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

6

6.1

6.2

I'eomerpus

[Hunuaapuyeckasi MOBEPXHOCTb, 00pa3yroIIe HUINHAPUIECKONH MTOBEPXHOCTH, OCh
IWIMHIPUYECKON ToBepXHOCTH. [lMmuHAp: OCHOBaHWS W OOKOBas MOBEPXHOCTb,
oOpasytomias U oCh, TUIOIaAb OOKOBOW M TTOJIHOW TTOBEPXHOCTH

Konundeckas moBepXHOCTh, 00pa3yrolre KOHUYECKON MOBEPXHOCTH, OCh U BEPIINHA
KOHUYeckoil moBepxHocTu. KoHyc: ocHOBaHME M BepllnHa, oOpasyromias U OcCh,
MJI0MIa b OOKOBOW M TIOJIHOM TOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3yrolue u

BbICOTA, OCHOBAHUA U OokoBas INOBCPXHOCTH

6.3

6.4

6.5

6.6

Codepa u map: UeHTp, paauyc, AMaMeTp, IJIOMIaAb TOBEPXHOCTH cephl. Bzanmuoe
pacroyiokeHue cepbl U TUIOCKOCTH, KacaTellbHas TUIOCKOCTh K cdepe, TUIomaib
cepsl

N300pakeHue Tes BpalleHHs Ha MIIOCKOCTH. Pa3BépTka MUIMHApaA U KOHYca
KomOuHamuu Tenx BpalleHHWs W MHOTOTPAHHUKOB. MHOTOTpPaHHUK, OIHCAHHBIH
okoJio cdepsl, chepa, BMCaHHAST B MHOTOTPAHHHK, WJIH TEJIO BPAIICHUS

[Tonste 00 oO0béMe. OcHOBHBIE cBOWCTBA 00BEMOB Ten. Teopema 00 00BEME
NpSIMOYTOJBHOTO Tapayiefenunena u cieactsus u3 He€. OO0BEM HWIMHIPA,

koHyca. O0BEM 1mapa u TiIonaab chepsl




[Tomobupie Tema B mpoctpaHcTBE. COOTHONIICHUS  MEXKIAY — IUIOIIAISIMU

o MMOBEPXHOCTEH, 00hEMAMH MOAOOHBIX TET
6.8 Ceuenuss nwiuHapa (MapauiebHO W TMEPHEHIUKYISIPHO OCH), CEYEHHUs KOHYyca
' (mapanienbHOE OCHOBAHUIO U MPOXO/SILEE YEPE3 BEPILINHY), CEUECHUS 11apa
Bextop Ha miockocty M B mpocTpaHcTBe. CII0KEHHE M BBIUMTAHUE BEKTOPOB.
6.9 YMHOXEHUE BEKTOpa Ha 4ucio. Pas3noxeHue BekTopa 1o TpéM HEKOMIUIaHAPHBIM
' BekTopaM. [lpaBuno mnapamnenenunena. PemeHune 3amad, CBA3AaHHBIX €
IIPUMEHEHUEM IIPAaBUII ACUCTBUM C BEKTOPaMU
[IpssMoyronbHas cucreMa KoOpAMHAT B IpocTpaHcTBe. KoopauHaTel BEKTOpA.
6.10 [Ipocreitimne 3agaun B KOOpAWHATax. YToil Mexay BekTopamu. CxaiasipHoe

IMPOU3BCACHUC BCKTOPOB. Brruncienue YrJIOB MCXKAY HNPAMBIMU M INIOCKOCTAMMH.

KOOp,I[I/IHaTHO'BeKTOpHHﬁ MCTO/ IIpHU PCIICHHUU I'COMCTPUYCCKUX 3aaa4




ITPOBEPAEMBIE HA EI'D IIO MATEMATHUKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHS OCHOBHOI OBPA3OBATEJIBHOM ITPOT'PAMMBI CPEJTHET'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOOBaHMS

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM pPe3yJbTATAM OCBOEHUS
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero
o0pa3zoBaHus

Bnanenue meromamMM J10Ka3aTeNbCTB, alrOpUTMaMU peELICHUs 3ajady;
yMeHue (HOpMyIHpOBaTh M OMNEPUPOBATH MOHATUSMU: OIpEAeTICHUE,
aKcuoma, TEOpeMa, CIEACTBHE, CBOMCTBO, INPU3HAK, J0Ka3aTeIbCTBO,
paBHOCUJIbHBIE (DOPMYITHPOBKU; MPUMEHATH UX; YMEHUE GOPMYIUPOBATH
00paTHOE U TPOTUBOIIOJIOKHOE YTBEPXKICHUE, MPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, HCIIOJIb30BaTh METOJ] MaTeMaTU4YeCKOW WHAYKIIUU;
IIPOBOAMTH  JIOKA3aTEJIbHBIE PACCYXKACHHUS [pU pPEIICHUU 3ajad,
OIICHUBATh  JIOTUYECKYIO  MPABUIBHOCTh  PACCYXKIEHUH; yMEHHE
ONEpUPOBATH MOHATHUSMHU: MHOKECTBO, MOJMHOXECTBO, ONEpaIliu Haj
MHOKECTBAMHU; YMEHHE HCIIOIb30BaTh TEOPETUKO-MHOXKECTBEHHBIH
anmapar JJi ONUCAHUS PEATTbHBIX MPOIECCOB U SABJICHHUHN U IPU PEIICHUH
3aJa4, B TOM UYHCJIE€ M3 JAPYruX Y4YeOHBIX MpPEIMETOB; YyMEHHE
OTepupoBaTh MOHATHAMU: Tpad, CBA3HBIN Ipad, AepeBo, LUK, rpad Ha
MJIOCKOCTH; YMEHHE 3aJaBaTh W OMHUCHIBaTh Tpadbl pPa3TuIHBIMU

crioco0amu; UCIOIb30BaTh Ipadbl IPU PELICHUH 3a/1a4

YMeHue onepupoBaTh MOHATUSAMHU: HaTypaJbHOE YHCIIO, LIEJI0E€ YHCIIO,
CTENEHb C LEJIBIM M0Ka3aTeIeM, KOPeHb HaTypalbHON CTENEHHU, CTETIEHb
C paluOHAJIbHBIM  IIOKAa3aTelieM, CTENEHb C  JICHCTBUTEIBHBIM
nokasareiaeM, JorapupmM 4YHUCIa, CUHYC, KOCHHYC M  TaHIEHC
IIPOU3BOJBHOIO YHCIA, OCTAaTOK IO MOXYJI, PALMOHAIBHOE YHCIIO,
UppAllMOHATIBHOE  YWCJIO,  MHOXXECTBa  HATypajbHBIX,  LIEJIBIX,
pallMOHAIbHBIX, JIEHCTBUTENBHBIX YHCEN, YMEHHE HCIIOJIb30BaTh
IPU3HAKN JI€IMMOCTH, HAaUMEHBIIMNA OOIIMH AETUTeNlb U HauMeHbIlee
o01iee kpaTHOE, aNropuT™M EBKIMIA MpH pElIeHnH 3a/1a4; 3HAKOMCTBO C
pPa3IMYHBIMM ~ MO3UIUOHHBIMM  CHUCTEMAMM  CUUCJICHHS;  YMEHHE
BBINOJIHATh BBIUMCIIEHHE 3HAUYEHUH M MpeoOpa3oBaHMs BBIPAKEHHUH CO
CTeNeHs MU M JorapudpmMamu, npeodpazoBaHus IpPOOHO-paIlOHATBHBIX
BBIPQXCHUI; YMEHHME OIEPUPOBATH IMOHATUAMU: I1OCIENOBATEIbHOCTD,

apudmMeTnIecKas mporpeccus, reoMeTpuyecKas porpeccusi,




OCCKOHEYHO yOBbIBaOIIasi TIeOMETpUYecKas TMPOTrPeccus; yMeEHHue
3aJ1aBaTh MOCIEA0BATEIHLHOCTH, B TOM YHCIIE C TIOMOIIBIO PEKYPPEHTHBIX
dbopMys; yMEHHE ONEPHPOBATh IOHATHUAMH: KOMILIEKCHOE YHCIIO,
CONpsHKEHHBIE KOMILJIEKCHBIE YHCIIA, MOJYJIb U apTYMEHT KOMILJIEKCHOTO
yucia, ¢opMa 3aluMCh  KOMIUIGKCHBIX 4ucell  (reoMeTpuyecKas,
TPUTOHOMETpPHYECKass W  anreOpawueckas); yMeTh IPOU3BOIUTH
apuMeTUYECKHE JEUCTBUS C KOMIUICKCHBIMA YHCJIAMH; IPUBOJHUTH
NpUMEpbl  UCIOJb30BAHMS  KOMIUIEKCHBIX  YHCEJN;  ONEpUpOBAThH
MOHATUSIMU: MaTpuma 2x2 W 3X3, omnpeneaureslb  MaTpHIbl,

T eOMeTpI/I‘IGCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMenue OIICPpHUPOBATH IMOHATHUAMU: PALUOHAIBHBIC, HPPAHOHAIBHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMETPUIYCCKHEC
YpaBHCHHUA W HCPABCHCTBA, HNX CHCTCMbI, YMCHHC OIICpHUPOBATH
HNOHATHUAMU:. TOXACCTBO, TOXICCTBCHHOC Hp606paSOBaHHC, YpaBHCHHUC,
HCPAaBCHCTBO, CHUCTEMaA ypaBHeHI/IfI N HCPABCHCTB, PaBHOCUJIIBHOCTb
ypaBHeHHﬁ, HEpaBCHCTB MW CHUCTEM; YMCHHUC PCIIAaThb YpPAaBHCHUI,
HCPAaBCHCTBA W CUCTEMBI C IMOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHUA, HCPABCHCTBA MW CHCTEMbI C IIAPpaMCTPOM; IPHUMCHITH
YpaBHCHHA, HCPABCHCTBA, UX CHUCTCMbI JIA PCHICHUSA MATCMATHUYCCKHUX

3aJlad 1 3aaa4 M3 pa3JINdIHbIX obnacreit HAayKHU U peaﬂbHOﬁ KHU3HU

YMeHue omnepupoBaTh MOHATHSAMU: (QYHKIUS, YETHOCTh (DYHKIMH,
NePUOANYHOCTh (YHKIMH, OTPAHUYEHHOCTh (PYHKLIHMHU, MOHOTOHHOCTb
GyHKLINHU, 3KCTpeMyM (YHKLUHU, HAUOOJbIlIee M HAUMEHbIIEE 3HAUEHUS
(GYHKIIMM Ha IPOMEXYTKE, HETIpepbIBHAS (PYHKIINS, ACUMIITOTHI rpaduka
¢GbyHKLMY, IepBas U BTOpasi NPOU3BOJIHAS (YHKIUHU, TE€OMETPUUECKUN U
¢u3nyecKkuil CMBICII TPOU3BOAHOM, MEpBOOOpa3Has, OIpeneIEHHbIN
MHTETpajl; YMEHHE HaXOIUTh ACUMNTOTHI Trpaduka (QyHKIUH;, yMEHHE
BBIUMCIATh IPOU3BOJHBIE CYMMBI, IPOM3BENEHHUS, YacTHOIO U
KOMITO3ULIUN (YHKLUH, HaXOJUTh ypaBHEHHME KacaTelbHOW K rpaduky
(GYHKIIMM; yMEHHWE HaxXOIUTh MPOU3BOJIHBIE 3JIEMEHTApPHBIX (YHKIUIL;
YMEHHE UCMOIb30BaTh MPOU3BOAHYIO JJsl HUCCIENOBaHMUS (YHKIUH,
HaXOJUTh HauOOJIbIINE M HAaUMEHbIIHWE 3HaueHus (PyHKUWN; CTPOUTH
rpaduKd MHOTOWICHOB C HCIOJb30BaHMEM alllapaTa MaTeMaTHUYeCKOro
aHaM3a; TMPUMEHSATh TMPOU3BOAHYIO JJII HAXOXKACHUS HAWIYy4dIlIero
pelieHnss B NPUKIAJHBIX, B TOM YHUCIIE COLMAIBbHO-DKOHOMHYECKUX U

bu3HYeCcKUX 3a7a4ax; HAXOAUTh TUIOMIAAN U O0BEMBI (PUTY C TTOMOIIBIO




HHTCErpaga; NpuBOAUTL NPHUMEPbI MAaTEMATHUYCCKOro MOACIHUPOBAHUA C

NoMOILbI0 AU epeHInanbHbIX ypaBHEHUH

YMeHue onepupoBaTh MOHATHAMHU: rpaduk  (QyHKIUH, oOpaTHAs
GYHKIMS, KOMITO3MLUS (QYHKIMH, JuHEeHHas (QyHKUIus, KBaapaTHYHAs
byHKLu, panoHaibHast byHKLu, CTENeHHast byHKIHA,
TpUTOHOMETpHUYecKne (QyHKIMH, OOpaTHbIE TPUTOHOMETPUYECKHUE
¢byHkuMu, TOKa3areiabHas W Jorapudmuyeckas QYHKUUU; yMEHHUE
CTPOUTH TIpaUKH W3YyYCHHBIX (DYHKUWH, BBINOIHATH NpPeoOpa3oBaHUs
rpaduKoB (HYHKIMNA, UCTIONB30BaTh TPAdUKHU JJISl U3YUEHHs TPOLIECCOB H
3aBUCHMOCTEH, NPH PEIICHUU 3a]ad U3 JAPYTUX Y4YEOHBIX NMPEIMETOB H
3a7a4 U3 peabHON JKU3HU; BBIpAXaTh (POPMYIIaMU 3aBUCHMOCTH MEXIY
BEJIMYMHAMY; HCIOJb30BaTh CBOMCTBA M Tpaduku GYHKIMHA IS
peleHns ypaBHEHH, HEPABEHCTB U 33/1a4 C IMapamMeTpaMu; U300pakaTh
Ha KOOPIMHATHOM IUIOCKOCTH MHOXECTBA pELICHUI YypaBHEHUH,

HCPABCHCTB U UX CUCTCM

YMeHue pemiatb TEKCTOBBIE 33/1a4d Pa3HbIX TUIIOB (B TOM 4MCIE Ha
HPOLIEHTHI, JOJIM U YacTH, Ha JIBUXKEHUE, paboTy, CTOUMOCTb TOBapOB U
yCIIyT, HAJIOTH, 33/1a4¥ U3 00JaCTH YIPaBJICHUS JTUYHBIMU U CEMEHHBIMH
(dbuHaHCAMM); COCTaBJIATh BBIPAKEHUS, YPAaBHEHMsI, HEPAaBEHCTBA U MX
CHUCTEMBI IIO YCJIOBHIO 3aJa4, MCCIENOBATh IIOJyYEHHOE PEIICHHE U
OLIEHUBATh MPaBAONOJAO0HOCTh pE3yIbTATOB; yMEHHE MOJAEIMPOBAThH
peanbHbBIE CUTYallMH Ha SI3bIKE MATEMAaTUKH; COCTABJISITH BBIPAKEHHS,
YpPaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMBl [0 YCIOBHIO 3aJayH,
HCCIIEN0BATh TIOCTPOEHHBIE MOJEIM C HCIOJb30BAHMEM almapara

anreOpbl, UHTEPIPETUPOBATD MOJyYEHHBIH pe3yabTar

YMeHue onepupoBaTh MOHATUSAMU: CpeAHee apupMeTHIEeCKOoe, MeIuaHa,
HauOosplllee M  HaWMEHbIIEe 3HAYEHUs, pa3Max, JUClepcus,
CTaH/JapTHOE OTKJIIOHEHHE YMCIOBOIO HaOOpa; YyMEHHME U3BIIEKATb,
UHTEPHPETHUPOBaTh HH(GOpPMALMIO, TNPEACTABIECHHYI0 B Talnuuax, Ha
auarpammax, rpaukax, OTpaskarollylo CBOWCTBA PEaIbHBIX IPOLECCOB U
SBJICHUI; TIPEICTABIIATh HHPOPMALIHIO C TIOMOLIbIO TAOIMIl U TUarpaMM;
HCCIIEIOBaTh CTaTUCTHUYECKHE JaHHble, B TOM YHCIIE C NPUMEHEHUEM
rpadu4eckux METOJOB U  JJIEKTPOHHBIX  CPEACTB; rpaduyecku
HCCIIEIOBaTh COBMECTHbIE HAOMIOACHHMS C TOMOILNBIO JAHarpaMm

pacccuBanus U JIMHEMHOM perpeccuun




YMeHue onepupoBaTh MOHATHSAMU: CIyYalHBIM OMNBIT M CIy4ailHOE
COOBITHE, BEPOSTHOCTh CIIY9alHOTO COOBITHSI; YMEHHE BBIYUCIATH
BEPOATHOCTh C HCIOJb30BaHUEM TIpaUUYECKUX METOJO0B; IPUMEHATH
(GOpMyITBI CIIOKEHUS W YMHOXKEHUS BEPOSTHOCTEH, (GOpMyIy IOIHON
BEpOATHOCTH, hopmyny bepHyin, KoMOMHATOPHBIC (GAaKThl U (POPMYIIBI;
OIICHUBATh BEPOSTHOCTH pEATbHBIX COOBITHH; yMEHHE OIEepPUPOBATH
MNOHATUSIMM:  Cy4ailHass BEJTUYMHA, pacIpellelieHue BepOATHOCTEH,
MaTEeMaTU4YeCKOe OXHUJAHUE, TUCIEPCUSI U CTAHAAPTHOE OTKJIOHECHHE
CIy4ailHOH BeNWYHMHBI, (QYHKIUU paCOpeNesieHUss U  IJIOTHOCTH
PaBHOMEPHOTO, I[IOKA3aTEJIbHOTO © HOPMAJIBHOTO  PpaCIpeCIICHHUI;
YMEHHE HCIOJIb30BaTh CBOMCTBA M3YUEHHBIX paclpeiesieHud Jyis
pelIeHusl 3a/lay; 3HAKOMCTBO C TIOHSATHSIMU: 3aKOH OOJBIIUX YHCET,
METOJIbI BBIOOPOYHBIX HCCIEIOBAHUM; YMEHUE TPUBOAUTH IPUMEPHI
MPOSIBIICHUST 3aKOHA OOJIBIINX YHCEN B MPUPOJHBIX U OOIICCTBEHHBIX
SBIICHUSX; YMEHHE OIEPUPOBAThH MOHATUSMU: COYETaHUE, IEPECTAHOBKA,
YUCJIO COYETAHWW, YMUCIO TIEepecTaHOBOK; OuHOM HproTOHA; yMeHue
MPUMEHSTh KOMOMHATOPHBIE (DaKThI M PACCYXKICHUS AJISl PELICHUS 3a/a4;
OIICHUBATH BEPOSITHOCTH peanbHBIX COOBITHIA; COCTaBJISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'Iy‘IGHHBIfI pe3yibTar

VYMeHue onepupoBaTh IMOHATHUSAMHU: TOYKa, MpsAMas, IJIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jyd, BeJIMYMHA YyIja, IUIOCKUH Yroil,
JBYTpaHHBIA yroj, TPEXTPaHHBIM yroJl, CKpPELIMBAIOLIUECS MpsMbIE,
NapajuIeIbHOCTh U MEPHEHIUKYISIPHOCTD MPSAMBIX U IUIOCKOCTEW, yroi
MEXY NPSMBIMH, YTOJI MEXAY NPSAMON M INIOCKOCTBIO, YIOJI MEXIY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSHUE MEXAY
IPSIMBIMU, PACCTOSTHUE MEXY TUIOCKOCTSIMHM; YMEHHE MCIIONIb30BaTh IPH
pelIeHnn 3aa4 U3ydeHHble (aKThl U TEOPEMbI IUNIAHUMETPUU; YMEHHE
OLIEHUBAThb pa3Mepbl OOBEKTOB  OKPYXKAIOLIEr0 MHpa; CTPOUTH
MaTeMaTUYeCKUe MOJENH C IOMOIIBI0O TI'€OMETPUUECKUX IOHATUH H

BCJIIMYHMH, pCIIaTh CBA3AHHBIC C HUMU MIPAKTUYCCKUC 3aJa9U

10

YMeHue onepupoBaTh MOHATUSIMH: IUIOMAAL GUTYpPHI, 00bEM (QUTYpHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOTI'OrpaHHUK, CCUCHUC MHOI'OIrpaHHHKA,
KyO, Tapajuienenunen, Npu3Ma, NUpaMuaa, (urypa U TOBEPXHOCTH
BpaleHus1, MWIMHIP, KOHYC, map, chepa, miomanas cepsl, IIIONIaab
MOBEPXHOCTH THUPAMUIBI, TPHU3MBI, KOHYyCa, IWIHHIpa, 00BEM KyoOa,

NpAMOYTOJIBHOI'O IMapauiCCinuineaa, nupaMuabl, HIpPU3Mbl, LOUIAHOpPA,




KOHYCa, Il1apa, pa3BEPTKA MOBEPXHOCTH, CEUEHUsS KOHYCa W LIWIMHIpA,
NapajuleJbHblE OCH WM OCHOBAHMIO, CEYEHHME 1Iapa, IUIOCKOCTb,
Kacaromasicss cdepbl, LUIUHAPA, KOHYCA; YMEHHUE CTPOHUTH CEUYCHHE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHHUKH, (PUTYPHI U MOBEPXHOCTU
BpalICHUs, UX CEUYCHHUSI, B TOM YHUCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPECTB;
YMEHHUE MPUMEHSTh CBOMCTBA T€OMETPHUECKUX (DUTYp, CAMOCTOSATEIBHO
dbopMynupoBaTh ONpesesieHns u3y4aeMbIX (DUTYp, BBIIBUTATH THUIIOTE3bI
O CBOHMCTBaxX W NMpH3HAKaX r€OMETPUYECKUX (UTYp, 0OOCHOBBIBATH WU
OmnpoBepraTh HX; YyMEHHE MPOBOAUTH Kiaccudukanuio Quryp mo
Pa3NMYHBIM TPU3HAKAM, BBIIIOJIHATH HEOOXOIUMBIE JONOJHHUTEIbHbIC

IMOCTPOCHUA

11

12

13

YMeHue omnepupoBaTh MOHSTHUSAMH: JIBIDKEHHE B  IPOCTPAHCTBE,
MapajuIeIbHBIA TIEPEHOC, CHMMETPHS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue TMOa00US, MOMOOHBIE (QUIYpHI; yMEHHE
pacro3HaBaTh paBHBIC W TOJOOHBIE (PUTYpPHI, B TOM YHCJIEC B MPUPOJE,
UCKYCCTBE, apXUTEKTYpEe; HCIIOJIb30BaTh T'€OMETPUYCCKHE OTHOIICHHS
IpH PEIICHUH 3a7a4; HAXOJIUTh TEOMETPUYCCKUE BCIWYMHBI (JJTHMHA,
yroj, IUIOIMAAb, OOBEM) MPHU pPEUICHHM 3ala4 W3 APYTrUX Y4eOHBIX
MIPEIMETOB M M3 PEATHHOHN JKU3HH; YMEHUE BBIYUCIIATH TCOMETPHUCCKUE
BEJIMYMHBI (JJIMHA, YTOJI, IUIOMmA/b, OOBEM, IUIOMIAJb TOBEPXHOCTH),
UCTIONIB3YSl M3Y4YeHHBIC (DOPMYJIBI M METONBI, B TOM YHCIE: TUIOIIAIb
MOBEPXHOCTH MUPAMUBI, IPU3MBI, KOHYCA, IIWINHIPA, TUIOMAAb Cepsl;
00BEM Ky0Oa, MPSIMOYTOJBHOTO Mapaijiesienumeaa, MUpPaMUIbl, MPU3MBI,
WIMHApPA, KOHYyca, Iapa; yMEHHUE HaxOJUTh OTHOIIEHHEe O0O0BEMOB

10JI00HBIX QUryp

YMeHue onepupoBaTh NOHATHIMH: MPSIMOYTOJIbHAS CHCTEMa KOOPIMHAT,
BEKTOp, KOOPJIWHATHI TOYKU, KOOPIUHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEACHNE BEKTOpPAa Ha YHUCIO, Pa3JIOKEHHE BeKTopa 1o Oasucy,
CKaJISIPHOE TIPOM3BEJCHUE, BEKTOPHOE IPOM3BEACHHE, YTON MEXIy
BEKTOpaMH; YMEHHE HCIOJb30BaTh BEKTOPHBIH M KOOPIMHATHBIA METO/
JUIS pEIICHWsl TEOMETPUYCCKMX 3aj]ady W 3ajad JAPYruX YueOHbIX
peIMETOB

YMeHHe BbIOMpATh MOIXOSIIUAN METOJN Ui PELICHHS 3aJlauu;
MOHHMaHWe 3HAYUMOCTH MAaTeMaTHKH B W3YYEHHH NPUPOAHBIX U
OOIIIECTBEHHBIX ~ MPOIECCOB M  SIBICHHWI; YMCHHE pPAacIO3HaBaTh

MMPOABJICHUEC 3aKOHOB MATCMATHUKH B HCKYCCTBC, YMCHHE IIPUBOJUTH




NpUMEPBI  MATCMATHYCCKUX

MaTeMaTU4YeCKON HayKu

OTKPBITUHA  POCCHUUCKOM W  MHUPOBOU




HEPEYEHbB 2JIEMEHTOB COJAEPKAHMUSA, ITPOBEPAEMBIX HA EI'I 110
MATEMATHUKE

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

Koxn

1 Hucna u BIYUCICHUS

11 Harypanbnsle u nensie yucina. [Ipu3Haky JenuMoCTH HEbIX YUCel

19 Pammonanbueie uncna. OOBIKHOBEHHBIE M JECATHYHBIE JPOOH, IPOLIECHTHI,
' OeCKOHEeUHbIE IEPUOIUUECKUE IpodH

13 Apudmernaeckuit KOpEHb HaTypaJbHON CTEIICHU. JencrBus c
' apu(pMEeTUYECKUMH KOPHSIMHU HATypaJIbHOM CTETIEHU

14 Crenenp c 1enbiM mokazateneM. CTelneHb € palMOHAJIBHBIM I10Ka3aTeNeM.
' CaoiicTBa cTeneHU

. CuHyc, KOCHHYC W TaHI€HC YHCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTAHT'€HC YUCIIOBOI'O apryMeHTa

1.6 Jlorapudm uucna. /lecaTuynble U HaTypaibHbIe JOrapupMbl

JlelicTBUTENbHBIE 4nCia. ApupMETHUECKHE ONepaluu C JIeHCTBUTENbHBIMU
1.7 yrcaamu. [lpuOnmkEHHBIE BBIYUCICHUS, TpaBHia OKPYIJICHUS, MPHUKHIKA U
OLIEHKA pe3yJIbTaTa BEIUUCIICHUH

1.8 [IpeobpazoBanme BEIpaXKEHUI

1.9 KowmrmnekcHeie yncna
2 VYpaBHEeHUsI U HEPABEHCTBA

2.1 [enble 1 1poOHO-pallMOHANIbHBIE YPaBHEHUS

2.2 WppatmonanbHble ypaBHEHUS

2.3 Tpuronomerpuyeckue ypaBHeHHs

2.4 [Toka3zaTenbHbIE U JOrapuPMUUECKUE YPABHEHHS

2.5 Lenbie u 1poOHO-paAIIOHAIbHBIE HEPABEHCTBA

2.6 HppanmonansHbele HEpaBEeHCTBA

2.7 [Toka3zaTenbHble U JOrapuPMHUUECKUE HEPABEHCTBA

2.8 Tpuronomerpuueckrue HepaBeHCTBA

2.9 Cuctembl 1 COBOKYITHOCTH YpaBHEHUI U HEPABEHCTB

2.10 VYpaBHEHHUsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpamMu




2.11

Marpuiia cucTeMbl JUHEHUHBIX ypaBHEHUH. ONpeaeanTenb MaTpULIbI

3 OyHKIMU U Tpaduku
31 OynkIms, crnocodsl 3amanus GyHkuuu. I'paduk ¢pynkuuu. BzaumHo obpatHbie
' dbynkuun. Yérabie n HeuéTHBIC QyHKIMU. [leprnoanyeckue GyHKIMu
OO6nacTh ompeaeneHuss U MHOXECTBO 3HaueHuWd GyHkuuu. Hynu QyHKImm.
3.9 [IpoMexXyTKH 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH ()YHKIIHH.
' MakcuMymbl 1 MUHUMYMBI GyHKIMH. Haubonbliee v HauMeHblliee 3HAYCHHE
(GyHKIHMU Ha TPOMEXKYTKE
33 CrenenHasi (yHKIMS C HaTypaJbHBIM W LENBIM TOKa3areneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa 1 rpaduk KOpHs N-0ii CTENEHH
3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpaPuKu
3.5 [TokazarenpHas u norapudmuueckas GyHKIUU, UX CBOMCTBA U TrpaduKH
36 Touku paspsiBa. AcuMmnTorsl rpadukoB ¢yHkiuil. CBoiicTBa GyHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 33JaHUS TOCIIEIOBATEILHOCTEN
28 Apudmernueckass M reoMmerpuyeckas mnporpeccud. DopMmyna  CI0XHBIX
' MIPOIICHTOB
4 Havana marematnueckoro ananusa
4.1 [IpousBonnas ¢pyHkiuu. [IponsBoiHbIE 371€MEHTAPHBIX (PYHKIIMMA
[IpumeneHne NpPOM3BOAHON K HCCIEIOBAHHMIO (PYHKIUH Ha MOHOTOHHOCTH H
4.2 sKcTpeMyMbl. HaxokaeHne HanGONbIIero U HaMMEHbBIIEro 3HaYeHUs (PYHKIUU
Ha OTpe3Ke
4.3 [lepBooGpasnas. MHTterpain
5 MHoxecTBa 1 JIOTHKa
5.1 MHoecTBO, onepaluy HaJl MHOKeCcTBaMu. J{narpammel Oitniepa — BenHa
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 durypsl Ha MIOCKOCTH
1.2 [IpsiMbIe ¥ TUIOCKOCTH B MMPOCTPAHCTBE




7.3 MHororpaHHUKH
7.4 Tema v MOBEpXHOCTH BpaIeHUS
7.5 KoopauHaTs! 1 BEKTOPHI
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