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HOACHUTEJIBHAA 3AIINCKA

['eoMeTpust sABISETCA OTHUM M3 0a30BBIX KYypCOB Ha YPOBHE CPEIHETO
oO1rero oOpa3oBaHus, TaK KaKk 00ECIIEYUBAECT BO3MOKHOCTh M3YUCHUS TUCIUILUINH
€CTECTBEHHO-HAYYHOW HAIPaBJIECHHOCTH M TPEJAMETOB T'YMaHHTApHOTO ITUKJIA.
[TockonbKy  JIOTHYECKOE  MBIIUIeHHWEe,  (GopMupyeMoe TpH  H3yYCHUHU
0OyYaroIIMMHCS TTOHATHHHBIX OCHOB T€OMETPHH, TIPH JIOKA3aTEIIbCTBE TEOPEM U
MMOCTPOCHUU IIETTOYKH JIOTHUYECKUX YTBEP)KICHUH MPU PEIICHUH I'€OMETPUUYSCKHUX
3aJlad, YMCHHE BBIJIBUTaTb M OINPOBEPraTh THUIOTE3bl HEMOCPEIACTBEHHO
WCITIOJIB3YFOTCSl TIPH PEIICHWM 3a7a4 €CTECTBEHHO-HAYYHOTO ITUKJIA, B YaCTHOCTH
(bu3MYecKuX 3a/1a4.

Llens ocBOCHUS MpOTrpaMMbI yueOHOTO Kypca «I'eomeTpusi» Ha yriayOaéHHOM
YpOBHE — PAa3BUTHEC WHIUBHUIYAIBHBIX CIOCOOHOCTEH OOYyYaromuxcsi IpHu
W3YYCHUHU TE€OMETPHUH, KaK COCTABIISIONICH MpeIMeTHOH obnacTh «MareMaThka 1
nHpopMaTHKa»  dYepe3  O0OCCICUYCHHE  BO3MOXKHOCTH  NPHOOPETCHUS U
WCIIOB30BaHUsl 0oyiee TIYOOKHMX TEOMETPUUECKUX 3HAHUW U JeHCTBUH,
cnenuUIHBIX TEOMETPUH, H HEOOXOAUMBIX JIJIS YCIIEITHOTO MPodheCCHOHAITBHOTO
o0Opa30BaHus, CBSI3aHHOTO C UCIIOJb30BAaHHEM MaTEMaTHKH.

[TpriopuTeTHRIMKM 3aJladaMU Kypca TC€OMETPUHM Ha YIUIYOJIEHHOM YPOBHE,
PaCIHIMPSIONIMMH M YCHUIHBAIOIIUMHU Kypc 0a30BOT0O YPOBHSI, SBIISIOTCS:

paciipeHre MpeACTaBICHUS 0 TEOMETPHHM KaK YacTH MHUPOBOH KYJIbTYPhI U
dbopMHpOBaHUE OCO3HAHUS B3aMMOCBSI3H T€OMETPHH C OKPYKAFOIIM MHPOM;

dbopMHupoOBaHUE TMPEACTABICHUS O IPOCTPAHCTBEHHBIX (QHUIypaX Kak o
BOKHEUIITUX MAaTEMaTHYECKHX MOJEIAX, TO3BOJISIONIMX OMHMCHIBATH M H3Yy4YaTh
pa3HbIC SABJICHUS OKPY>KAIOIIET0 MUPa, 3HAHKE TIOHATHIHOTO aIriapaTta 1o pa3jaeiy
«CTepeoMeTpus» y4eOHOT0 Kypca T€OMETPHUH;

dbopMupoBaHUE YMCHUS BJIAJIETH OCHOBHBIMH [IOHATUAMU 0
MPOCTPAHCTBEHHBIX (PUTypaX W WX OCHOBHBIMH CBOHCTBAMH, 3HAHUE TEOPEM,
dbopMyT W yMEHHE WX TIPHUMCHITh, YMCHHS JIOKa3bIBaTh TCOPEMbI M HaXOIHTh
HECTaHJapTHBIE CIIOCOOBI PEIICHUS 3a/1a4;

dbopMHpOBaHUE YMEHHS PAcllO3HABATh HAa YEPTEKaxX, MOJCISIX U B peaTbHOM
MHpPE MHOTOI'PDAaHHMKH M Tejla BpalleHUS, KOHCTPYHPOBATH TE€OMETPUYCCKUE
MOJICIIH,

dbopMHupOBaHNE TOHMMAaHHUS BO3MOXXHOCTH aKCMOMATHYECKOT'O ITOCTPOCHUS
MaTEMaTHYECKUX TEOpHid, (POPMUPOBAHHEC MOHUMAHUS POJIM AKCUOMATHKHU IPH
MIPOBEICHUH PACCYKICHUM;

dbopMHpOBaHHWE YMEHHS BJIQJCTh METOJAaMHU JOKa3aTeIbCTB W aJITOPUTMOB
pEIICHMs, YMECHHS WX TPUMCHSTH, NMPOBOJHUTH JIOKa3aTEIbHBIC PACCYXICHHUS B
XOJI€ PeIICHUs CTEPECOMETPUUYECKHX 3a/1a4 U 33J1a4 C TPAKTHYECKUM COJIepKaHUEM,
dbopMHpOBaHUE TPEACTABICHWS O  HEOOXOJMMOCTH  JIOKA3aTCIbCTB  IIPH
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000CHOBaHUY MaTEMATHICCKUX YTBEPIKICHUN U PO aKCHOMATHUKH B TIPOBEIACHHUH
JCTYKTUBHBIX PAaCCYXICHUH,

pa3BUTHE M COBEPUICHCTBOBAHWE WHTEIUICKTyaJIbHBIX M  TBOPYECKUX
CIIOCOOHOCTEH O0y4YaroIIMXcs, MO3HABATEILHON aKTHBHOCTH, MCCIICOBATEIIBCKUX
YMCHHH, KpUTHYHOCTH MBIIIUICHUS, MHTEpEca K U3YUCHHUIO T€OMETPHH,

dbopmupoBaHre (HYHKIIMOHAIBHONH TPAaMOTHOCTH, PEICBAHTHOW T€OMETPHH:
YMCHHS PAclO3HaBaTh IMPOSBICHUS TEOMETPUYCCKUX TIOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B PCaIbHBIX JKU3HCHHBIX CUTYAlHMSIX W MPHU U3YUCHUU JIPYTHUX
y4EeOHBIX  MPEAMETOB, TMPOSBICHUS  3aBUCUMOCTCH H  3aKOHOMEPHOCTEH,
MOJICTMPOBAHUS PEaTbHBIX CHUTYAIlMid, HWCCJICIOBAHUS IOCTPOSHHBIX MOJIEICH,
WHTEPIPETAINN TTOJTYYCHHBIX Pe3yJIbTaTOB.

OCHOBHBIMH COJICPXKATEIBLHBIMHM JTUHUSAMH y4eOHOTO Kypca «['eoMeTpusi» B
10-11 «xnaccax sBuswTcs: «[IpsiMble W MIOCKOCTH B MIPOCTPAHCTBEY,
«MHororpanaukn», «Tema  BpameHus», «BekTopbl W  KOOpPAWHATHI B
MPOCTPAHCTBEY, «J[BUKEHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo ®PI'OC COO TpebGoBaHHE «yMETh OIEPUPOBATH
MOHATUSAMU», PEICBAaHTHBIMH T'€OMETPUH Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 xmaccax, OTHOCUTCS KO BCEM COJEpkKaTEIbHBIM JIMHUAM y4eOHOTO Kypca, a
dbopMHupoBaHUE JIOTHUECKMX yMEHHH  pacmpeaensercs He  TOJIbKO  I10
coJiep KaTelIbHBIM JIMHHUSIM, HO | 110 roaaM oOydeHus. ConepikaHue oOpa3oBaHUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHUs DemepanbHOU pabodei
MPOrPaMMBI, pacHpeleICHHBIM IO ToAaM OOyYeHHs, CTPYKTYpUPOBAHO TaKUM
o0Opa3oM, 4TOOBI KO BCEM OCHOBHBIM, IPHHIIMITHAILHBIM BOIPOCaM O0yUYarOIIHECs
oOpalraquch HEOJHOKPATHO. OTO  TIO3BOJIIET OPTaHHW30BaTh  OBJIAJICHHE
TCOMETPUICCKUMU MOHATUSIMH M HaBBIKAMU TIOCIICIOBATEIHHO U ITOCTYNATEIIbHO, C
COOJTI0/ICHUEM MPUHIIUATIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMS BKJIFOYATh B OOIIYIO
CUCTEMY T€OMETPHYECKUX MPEICTABICHUN 00YUYaIOIINXCs, PACIIUPSS B YIITYOJIssI
e€, oOpa3ys IpPOYHBIC MHOKECTBEHHBIC CBSI3H.

[lepexoa K M3YUCHHIO TEOMETPUU Ha YIITyOJIEHHOM YPOBHE ITO3BOJISCT:

co3garb  yciaoBus il auddepeHnanud  00ydeHHUs,  IOCTPOCHHUS
WHIUBUIYAJbHBIX  00pa30oBaTebHBIX IpOrpamMM, OOECIEUUTh  YIIyOJEHHOE
W3YYCHHUE TEOMETPHUH KaK COCTaBJIIONIEH yueOHOTo peaMera «KMaTeMaTuka,

MOJITOTOBHTHh OOYYAIOIIUXCSA K TPOAODKCHUIO HW3YYEHUS MAaTEMaTHKH C
ya€ToM BbIOOpa Oynmymied mpodeccuu, obecrneunBas MPEEMCTBEHHOCTh MEXIY
o01muM 1 npodeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusydyenme yueOHOro kypca «['eoMerpusi» Ha YIIYOJIEHHOM YpPOBHE
orBogutcs 204 gaca: B 10 kimacce — 102 gaca (3 yaca B Hezeno), B 11 kimacce — 102
yaca (3 yaca B HEJIEJIO).

[JOKYMEHT MOZAMNWCAH 3MIEKTPOHHOW NOAMMUCHIO

KPACHOSIPCKAS CPEAHSIA LUKOJIA KOTEJIbHUKOBCKOIo (MSK)
MYHUUUNAJIbHOIO PAUOHA BOJIFOrPAACKON OBJIACTU, MAKAPEHKOBA
HATAJTbSA MABJIOBHA

MYHULUMUNAJIbHOE KASBEHHOE OBLLIEOBPA3OBATEJIbHOE YYPEXXAEHUE 01.11.25 09:20 MpocTas noanuck




COIEPKAHUE OBYYEHUA
10 KJIACC

IIpsimble U MJIOCKOCTH B POCTPAHCTBE

OCHOBHbIE  TIOHATUA  CTepeoMeTpuM. Touka, TmpsMas, IUIOCKOCTS,
npoctpaHcTBO. [loHsiTHE 00 aKCMOMATUYECKOM TIOCTPOCHUHU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPHUU U CIIEICTBUS U3 HUX.

B3auMHOe pacnosiokeHue MNpsIMBIX B IIPOCTPAHCTBE. IEpECEKarolumecs,
NapajuleJbHble M CKpelluBaronuecs npsMsle. [Ipu3Haku CKpeluBaronmxcs
npsAMbIX. [lapamienbsHOCTh IPSAMBIX U IJIOCKOCTEN B IIPOCTPAHCTBE ! MapaJljIeIbHbIC
IIPsIMBIE B IIPOCTPAHCTBE, MapaJUIEIIbHOCTD TPEX MPSIMBIX, APAIIIEIBHOCTD IIPSIMOU
u 1iockoctu. [lapamnenbHoe W IEHTpallbHOE MPOEKTUPOBaHHE, H300paKeHue
¢uryp. OCHOBHBIE CBOICTBa MapauIeNbHOIO MpoekTUpoBaHus. M3o0paxeHue
buryp B mapajienbHON MPOEKIUU. YTIbl C COHANPABIEHHBIMU CTOPOHAMH, YIOJ
MEXIY IPSAMBIMHU B IPOCTpAaHCTBE. [lapamienbHOCTh IIIOCKOCTEN: MapaliIeIbHbIE
IIJIOCKOCTH, CBOMCTBa rapajielIbHbIX IIJIOCKOCTEM. [Ipocrenmme
NPOCTPAaHCTBEHHbIE (QUIypbl Ha IJIOCKOCTH: TETpad’Ap, MapajulelenuIe],
MMOCTPOCHUE CEUYCHUM.

IleprieHAUKYIJISIPHOCTD NMPAMOMN U IIOCKOCTH. NEPIECHIUKYJIISPHBIEC PSIMBIC B
IIPOCTPAHCTBE, NPSAMBIC MapajUICNIbHbIE W MEPHEHIUKYISPHBIE K IUIOCKOCTH,
IIPU3HAK TMEPHEHAUKYISIPHOCTA IIPSAMOM M IUIOCKOCTH, TeopemMa O IPsAMOWU
MIEPIICHAUKYJIISIPHOU IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHUE.
IleprieHAUKYJISIp U HAKJIOHHBIE.: PACCTOSIHUE OT TOYKHU J10 IUIOCKOCTH, PACCTOSTHUE
OT TOpsIMOM 7O  IUIOCKOCTH,  TOPOEKIUs  (GUrypsl Ha  IUJIOCKOCTb.
IleprieHAUKYJISIPHOCTh  IUIOCKOCTEM:  NPU3HAK  IEPIEHAUKYJSIPHOCTH  JBYX
IJI0CKOCTEN. TeopeMa o TpEX NMepHeHAUKYIApax.

YTIiael B IIPOCTPAHCTBE. YIroJl MEXAY NPSIMOW M IUIOCKOCTBIO, JABYTPAaHHBIN
YIOJI, JIMHEWHBIM yroJl ABYIPAHHOTO yria. TpEXrpaHHbIM U MHOIOI'PDAHHbBIC YIJIbIL.
CBoiicTBa IUIOCKMX YIVIOB MHOTOTpaHHOro yria. CBOHCTBA IUIOCKHX U
IBYI'PaHHBIX YIJIOB TPEXIPAHHOIO yryia. TeopemMbl KOCMHYCOB U CHHYCOB IS
TPEXTPAaHHOIO YIJa.

MHoOrorpaHHMuKH

Buael MHOrorpaHHUKOB, pa3BEpTKa MHOrorpasHHuka. IIpusma: n-yrospHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAs MPU3Mbl, OOKOBasi M MOJHAs MOBEPXHOCTb MPU3MBI.
ITapamnenenunen, nOpsIMOYIOJIBHBIM — [apajuleJIeNUIIe]] W €r0  CBOWCTBA.
Kparvaiimine mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oiinepa.
[IpoctpancTBenHnas Tteopema Iludaropa. I[lupamupma: n-yronpHas mnHUpamMuja,
npaBuwibHas W yceu€HHas mnupamuibl. CBolictBa pébep M OOKOBBIX TpaHel
MIPaBWIbHOM nupaMuibl. IIpaBuibHbIE MHOIOTPAaHHUKU. NPAaBWIbHAS IpPU3Ma U
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MpaBWIbHAS NUpaMUJia, MpPaBWIbHAS TPEYroJibHAas MUpaMHUIa W TPaBUIIbHBIN
terpadp, Kyo0. IlpencraBneHue o TpPaBUIBHBIX MHOTOI'PAHHHMKAX: OKTadp,
JOJEKadIp U UKOCadIIp.

Bblunciienne 31€eMEHTOB MHOTOTPAaHHMKOB: pEOpa, [auMaroHaid, YIJibl.
[Inomaas OOKOBOWM MOBEPXHOCTH U TIOJHOM TMOBEPXHOCTH MPSMOU MPHU3MBI,
oAb OCHOBAaHUW, TeopeMa O OOKOBOM TOBEPXHOCTH MPSAMON MPHUMBI.
[Tnomans OOKOBOM TMOBEPXHOCTH M TMOBEPXHOCTU MPABWIBHOM MHUPAMMUIBI,
TEOpEMA O TUIOLAAN YCEYEHHON TUPaMU/IBI.

CummeTpuss B NOPOCTPAHCTBE. DIJIEMEHTBl CUMMETPHUM  IPABHIbHBIX
MHOTOTpaHHUKOB. CHUMMETpHs B MPaBWIBHOM MHOIOTPAHHUKE. CHUMMETPUS
napajulelienuneaa, CUMMETPHUS MPAaBWIBHBIX MPU3M, CUMMETpPUS NPABUIBHOU
MAPAMHUIBI.

BekTopbl H KOOPAMHATHI B POCTPAHCTBE

[loHsATHS: BEKTOp B MPOCTPAHCTBE, HYJEBOW BEKTOp, [JIMHA HEHYJIEBOIO
BEKTOpPA, BEKTOPbl KOJUIMHEApPHBIE, COHANPABJIEHHBIE W MPOTHUBOIIOIOKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. J[eCTBUSA C BEKTOPAMU: CIOKEHNE
Y BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIbKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHUsI BEKTOpOoB. CBOMCTBA YMHOKEHUSI BEKTOpPA Ha YHUCIIO.
[lonsiTHE KOMILIaHApHBIE BEKTOPBI. lIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapammenenunena. Teopema O pPa3lIoKEHUU BEKTOpa IO TpEM
HEKOMIUIaHapHbIM  BekTopaMm. lIpsmoyronpHas cucrema  KOOpAMHAT B
npoctpadcTBe. KoopauHaTel Bektopa. CBsi3h MEXAY KOOpAMHATaMH BEKTOpa U
KOOpAMHATAMU TOYEK. YTOJI Mexay BekTopamu. CKaasipHOE MPOU3BEACHUE
BEKTOPOB.

11 KJIACC

TeJia BpameHus

[ToHATHA: UMIMHIAPUYECKAs] TMOBEPXHOCTh, KOHUYECKAs TMOBEPXHOCTD,
chepuueckasi MOBEPXHOCTb, oOOpa3yiolue mnoBepxHocTe. Tena BpalieHus:
UJIUHIP, KOHYC, YCEUE€HHBIM KOHyc, cdepa, map. B3aumHoe pacmosioxeHue
cheppl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxenue ten
BpallleHUus] Ha TIJIOCKOCTU. Pa3BépTka muiunHapa u koHyca. CummeTpusi cepsl u
mapa.

O06bEM. OcHOBHBIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00BEME
MPSIMOYTOJBLHOTO Tapauienenunega u cieiactBus u3z He€. OObEM mpsaMoil u
HAKJIOHHOW MPU3MBI, HUJIWH]pA, MUpaMHUabl U KoHyca. OO0BEM 1apa U 1mapoBOTo
CEerMEHTa.

KomOunaruu Ten BpalleHuss U MHOTOrpaHHHKOB. [Ipu3ma, BhnucaHHas B
UWIMHAP, ONHMCAaHHAs OKojo wnuiauHApa. llepeceyenne cdepsl U 1mapa ¢
mIockocThio. Kacanue 1mapa u cdepbl MmI0cKocThio. [loHSATHE MHOrOrpaHHHKA,
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OMHUCAHHOTO OKOJI0 cdepbl, cdepbl, BNUCAHHOW B MHOTOTPAHHUK WU TEJIO
BpaILICHUS.

[Tnomank MOBEPXHOCTH IUIMHIPA, KOHYyCa, Momaas chepsl u e€ vacTei.
[Togobue B mpocTtpancTBe. OTHOIIEHHME OOBEMOB, ILIOMIAJICH TMOBEPXHOCTEH
noaoOHbIX (uryp. IlpeoOGpazoBanue momoOusi, romorerus. Pemienune 3agad Ha
IJIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHne ceueHnit MHOTOTPAHHUKOB U TEJI BPAILICHUS . CEUCHUS IIUIIMH]IPA
(mapaiienbHO W MEPHCHAUKY/ISIPHO OCH), CeYeHHs KoHyca (mapajuieibHbIC
OCHOBAHHIO M POXOJSIINE Yepe3 BEPIIUHY), CCUCHHUS IIapa, METObI TIOCTPOCHUS
CEUEHMII: METOJ| CJIEAO0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEPEHOCA
CEeKylIEU MIIOCKOCTH.

BekTOpbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektopel B mpocTpaHcTBe. Omnepanuu HaJ BEKTOopamu. BekTopHoe
YMHOKE€HHE BEKTOpoB. (CBoiicTBa BEKTOPHOrO yMHOXkeHHUs. I[IpsMoyrosbHas
cucTemMa KoopauHat B npocTtpaHcTBe. KoopanHatel BekTopa. Pa3znoxkeHue BeKTopa
no Oazucy. KoopIWHATHO-BEKTOPHBI METOA MpU PEIICHUU T€OMETPUUYECKUX
3ajad4.

J{BMKeHUs] B IPOCTPAHCTBE

JIBxenust npoctpanctBa. OTtoOpaxeHus. J[B>KeHUsT U paBEeHCTBO (UTYD.
OO6mme cBoiicTBa JABWKEHHH. Buael JBWKEHUN: TmapauieNbHBIA TEpPEeHocC,
LHEHTpaJIbHAS CUMMETpPHS, 3€pKaJibHasi CHUMMETPHS, MOBOPOT BOKPYI MPSIMOM.
[IpeobpazoBanus monoodus. [Ipsamas u cepa Ditnepa.
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IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHHSA YYEBHOI'O KYPCA
«TEOMETPUSI» (YIJYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHBI

1) rpazk1aHcKoe BOCTIMTAHHE:

chOPMHUPOBAHHOCTH TPAKIAHCKOMN MO3UIMK 00YUarOIIETr0oCs KaK aKTUBHOTO U
OTBETCTBCHHOTO  4YJE€HA  POCCHICKOro  OOIIeCTBa,  MPEACTABICHUE O
MaTeMaTHYeCKuX OCHOBaX (DYHKIIMOHHPOBAHHS PA3TUYHBIX CTPYKTYD, SIBICHHUH,
HpoLeaAyp TpaXkIaHCKOTo o0IecTBa (BBIOOPHI, OMPOCHI W JPYroe), YMEHHE
B3aUMOJICHCTBOBATh C COIMAIBHBIMH HWHCTUTYTAMH B COOTBETCTBHH C HX
GYHKIUSIMA ¥ Ha3HAYCHHEM;

2) IaTPUOTHYECKOE BOCTINTAHHUE:

chOpPMHUPOBAHHOCTH POCCUUCKON TPaKIaHCKON MICHTUYHOCTH, YBAKEHUS K
HPOIUIOMY W HACTOSIIEMY POCCHICKON MaTeMaTHKH, [IEHHOCTHOE OTHOIIEHHE K
JTOCTHKEHUSIM POCCHUICKAX MaTEMAaTHKOB M POCCHUICKON MaTeMaTHYECKOU MIKOJIBI,
UCIIOJIb30BAHUE ATHX JOCTHIKCHHH B JAPYIMX HayKax, TEXHOJIOTHSX, chepax
9KOHOMHKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HaHHE TYXOBHBIX I[CHHOCTEH POCCHICKOTO Hapoja, chopMHUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHMUS, STHYCCKOTO MOBEICHHS, CBSI3AHHOTO C MPAKTUYCCKUM
NPUMEHEHHEM JOCTHXKCHHN HAayKd U JEATCIBHOCThIO YYEHOrO, OCO3HAHHUE
JIMYHOTO BKJIAJIa B MOCTPOCHUE YCTOMYMBOTO Oy IyIIEro;

4) acTeTHYECKOE BOCIIUTAHHE!

3CTETHMYECKOC OTHOIICHHE K MHPY, BKIIOYas 3CTETHKY MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/1a4, PEHICHUH, PACCYXACHHUH, BOCIPUUMUYUBOCTD
K MaTeMaTHIeCKUM aCIeKTaM Pa3IMYHbIX BUIOB UCKYCCTBA;

5) pusznueckoe BocIUTaAHHE!

COPMHUPOBAHHOCTh yMEHHUSI MNPUMEHAThH MaTeMaTHYECKUE 3HAHUS B
UHTEpecax 3J10pOBOro 1 6€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3JI0pOBBIO (30pOBOE MHTaHHE, COATAHCUPOBAHHBIA DPEXKHUM 3aHATHN H
OT/IbIXa, PeryispHas (Gu3nveckas akTUBHOCTH), (HU3UUECKOE COBEPIICHCTBOBAHKE
IIPH 3aHATHSIX CIIOPTHBHO-03I0POBUTEIIBHON JEATEILHOCTHIO;

6) Tpy10BOE BOCIIMTAHHUE:

TOTOBHOCTh K TPYAY, OCO3HAaHHE IIEHHOCTH TPYIOIIOOUS, HMHTEpEC K
pasnuuHbiM  chepaM  MPOGECCHOHANBHOW  JICSITEIBHOCTH,  CBSI3aHHBIM  C
MaTeMaTuKoOW W e€ NPWIOKEHUSMH, yMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOD
Oynmymieid npodecCHd W pealn30BBIBATH COOCTBEHHBIC JKU3HEHHBIC ILIAHBI,
TOTOBHOCTH W CIIOCOOHOCTH K  MaTeMaTHYeCKOMY  OOpa30OBaHUIO |
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caM0o00pPa30BaHUI0 Ha MPOTSHKEHHH BCEH JKU3HH, TOTOBHOCTH K aKTHBHOMY
YYaCTHIO B PELICHUH IPAKTUYECKHX 3a/1a4 MaTEMAaTHIECKON HAIIPaBIEHHOCTH

7) 3K0J10rH4YecKoe BOCIIUTAHHE!

C(OPMHPOBAHHOCTh  DKOJOTHYECKON KYyIbTYPHI, IIOHUMAHHE BIIUSHHS
COIHATbHO-DKOHOMHYECKUX MPOIECCOB HA COCTOSIHHE MPHPOJHON M COLMATBHOM
Cpeibl, 0CO3HAHME TII00aIBHOTO XapaKTepa SKOJOTHUECKUX MPOOIIeM, OpUEHTAIINS
Ha MPHMEHCHME MaTeMaTHMYeCKHMX 3HAaHHWU [UIs pEelIeHHs 3amad B 00JacTH
OKpY’KaroIleld Cpefpl, IUIAHUPOBAHHME ITOCTYIIKOB M OIEHKH HX BO3MOXKHBIX
TOCJIEICTBHM [T OKPY KAIOIIEH CPEIBI;

8) IeHHOCTH HAYYHOTO MO3HAHUS:

Cc(OPMHPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH M  OOIIECTBEHHOM  INPAKTHUKH, IOHUMAaHHE
MaTEMaTHYECKOM HayKd Kak c(epbl YeIOBEYECKON IeATCIBHOCTH, JTalloB €é
pasBUTHS W 3HAYUMOCTH JUIS Pa3BUTHs [UBUIN3AIMH, OBJIAICHHE S3BIKOM
MaTeMaTHKd M MaTeMaTHYECKOHW KyJIbTypoi KaK CpEICTBOM ITO3HAHMS MHDA,
TOTOBHOCTH OCYIIECTBJIATh IMPOEKTHYI0 W HCCIEIOBATEIbCKYIO EATEIBHOCTD
UHIUBUAYAIBHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE yUeOHbIe HeiiCTBUS

ba3oBble JJornyeckue aeiicTBUS .

BBISIBJISITH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MATEMaTUUYECKHUX
OOBEKTOB, TOHSATUH, OTHOIICHHH MEXAYy TMOHATUSIMH, (HOPMYIHPOBATH
ompeieNieHUs TIOHITUH, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KJacCU(PUKAIIIH,
OCHOBaHUS JIJIs1 0000IIEHHS M CPABHEHUSI, KpUTEPHUH MPOBOIUMOTO aHAIHN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTh U  MPEOOpPa3OBLIBATH  CYXKIACHUS:
yTBEPAUTEIbHBIE U OTPULIATEIIbHBIC, CIMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHEIE,

BBISIBJISITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M IIPOTUBOPEUUS
B ¢akTax, JaHHBIX, HAOMIOJCHUSAX U YTBEPKICHHIX, IpeajiaraTb KPUTEPUU s
BBISIBJICHUS] 3aKOHOMEPHOCTENW U MPOTUBOPEUUN;

JeJaTh BBIBOJABI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3AKIIIOUEHUI 110 aHAJIOTHUH;

MIPOBOJUTH CAMOCTOSITENIBHO JOKA3aTeJILCTBA MATEMATUYECKUX YTBEPKIACHUM
(IpsiMbIE€ ¥ OT MPOTHUBHOTO), BBICTPAMBAaTh apryMEHTAIUIO, IPUBOIUTEH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKJICHHS U BBHIBOJIHI,

BBIOMpaTh CMOCO0 pelieHust ydeOHOW 3amayu  (CpaBHHUBATh HECKOJIBKO
BApUAHTOB  pEIICHMS, BbIOMpaTh  Haubojee  MOAXOMAUUA ¢  Yy4ETOM
CaMOCTOSITEJILHO BBIZICICHHBIX KPUTEPHUEB).

Bba3oBrbIe ucciienoBaTe/IbCKUE eliCTBHA.
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MCTIONIb30BaTh BONPOCHI KaK HCCIIENOBATEIbCKUI WHCTPYMEHT TIO3HAHUS,
dbopMymupoBaTh  BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpEYHE,  MPOOJIEeMYy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hOpMHpOBATh THIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3HIINIO, MHEHHUE,

MIPOBOJIUTH CAMOCTOSITEIPHO CIUTAHWPOBAHHBIN IKCIIEPUMEHT, UCCIICIOBAHHE
10 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHUYecKOro 00beKTa, SIBICHUs, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXKy 00bEKTaMH, SBICHUSMH, TIPOIIECCAMU,;

CaMOCTOSITETTFHO (HOPMYITHPOBATh OOOOIIEHHS W BBIBOJBI IO Pe3yJIbTaTaM
NPOBEAEHHOTO  HAONIOJNEHUWsS, HWCCICNOBAaHUS, OICHHBATh  JIOCTOBEPHOCTH
MOJTyYEHHBIX PE3YIhTaTOB, BEIBOJOB U 0000IIIECHNUH;

MPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE IMPOIECCa, a TaKXKe BBIABUTATH
MPEIONI0KEHUS O €T0 Pa3BUTHH B HOBBIX yCIIOBHSIX.

Pabora c nnpopmanueii:

BBISIBIISITh ACQUIIUTHl MHPOPMAIINH, JaHHBIX, HEOOXOAMMBIX JUIsI OTBETa Ha
BOTIPOC U IS PEIICHUS 3aauH;

BBIOMpaTh WH(OOPMAIIMIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHAJTM3UPOBATH,
CHUCTEMAaTHU3UPOBAaTh M HMHTEPIPETUPOBATH HHMDOPMAIMIO pPA3IUYHBIX BUIOB H
dbopm npeacTaBIeHUS;

CTPYKTYpUpPOBaTh WHGOPMAIUIO, TPEACTABIATh €€ B pa3iudHbIX (opmax,
WLTIOCTPUPOBATH TpapUIECKH;

OLIEHUBATh HaIEKHOCTD uHbOpMaLIUn o CaMOCTOSITEITEHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

KoMMyHUKATHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE 1eHCTBUS

OOmenue:

BOCIIPUHUMATH U (POPMYJIUPOBATH CYKJICHUS B COOTBETCTBUH C YCIOBUSIMU U
HEeasIMA OOIIEHHUs, SICHO, TOYHO, TPaMOTHO BBIPAXKATh CBOIO TOYKY 3pPCHHS B
YCTHBIX U MUCBMEHHBIX TEKCTaxX, JaBaTh IMOSCHEHHS IO XOIYy pelIeHUs 3aj]layu,
KOMMEHTHUPOBATH MOJTyUYCHHBIH pe3yJbTar;

B X0Ji¢ OOCYXXJICHHS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKJIa€MOM TEMBI,
npoOJieMbl, pelIaeMoi 3ajadyu, BBICKA3bIBAaTh UJEH, HAIlEJICHHbIE Ha TOUCK
pElIeHus, COIMOCTaBJISATh CBOM CYXKACHUS C CYXICHUSAMH APYTUX YYaCTHHKOB
auainora, oOHapyXMBaTh Pa3IMYUE U CXOJCTBO MO3UIMN, B KOPPEKTHOU (dopme
bopMyIIMpOBaTh pa3HOTIIACHS, CBOM BO3PAXKCHUS;

MPEACTABIATh PE3YIbTaThl PEIICHUS 3aJa4ud, KCIEPUMEHTa, UCCISTOBAHMUS,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpPATh (OpMAT BBICTYIUICHUS C Y4€TOM 3ajady
MIPE3CHTAIUU U OCOOCHHOCTEHN ayAUTOPHHU.

PeryasiTuBHbIe YHUBEPCAJbHbIE YUueOHbIE 1eiicCTBUSA
Camoopranuzanus:
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COCTAaBJIATH IJIaH, aJITOPUTM PEILIEHUs 3aJlaui, BRIOUpATh CIIOCOO PEIICHHS C
y4€TOM MMEIOUINXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
U KOPPEKTHUPOBATh BAPUAHTHI PELICHUH C Y4ETOM HOBOW MH(OpMaIUu.

CaMOKOHTPOJIb, IMOLIMOHAJILHBII NHTEJJIeKT:

BJaJ€Th  HAaBbIKAMHU  [O3HABaTEJIbHOM  pedieKCMH  Kak  OCO3HaHMS
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIbHBIX MPOIECCOB, UX PE3YyJbTATOB, BIAACTh
croco0aMu CamMoOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3ysibTara pelieHUs
MaTeMaTU4YecKOH 3a1auu;

MPEeABUAETh TPYAHOCTH, KOTOPbIE MOTYT BOHUKHYTh IPHU PEUICHUU 3aJlayH,
BHOCUTBH KOPPEKTHBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JIAHHBIX,
HaWJEHHBIX OIIHUOOK, BBISBJICHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBHE PE3yJIbTaTa eI U YCIOBUSIM, OOBACHATH MPUYUHBI
JOCTHXKEHUSI U HEJOCTHXKEHHS pPe3yJbTaTOB ACSATEIbHOCTH, HAXOAUTh OLINOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHAs 1eATEJIBHOCTD:

MOHUMAaTh U HCIOJb30BATh MPEUMYILECTBA KOMAHIHON M MHAUBHUAYATbHOU
paboThl MpU pelleHuH Y4eOHbIX 3ajad, MPUHUMATh 1edb COBMECTHOMU
JESTENbHOCTH, TUIAHUPOBATh OPraHU3aIMI0 COBMECTHOM pPalOOThI, pachpeneisTh
BUJIBI PabOT, JOTOBapUBAThCs, OOCYX AAaThb TMpOLIECC W pe3yjiabTaT padoTHI,
0000111aTh MHEHUS HECKOJIBKUX JIFOIEH

y4acTBOBaTh B IPYMNIOBBIX Gopmax paboTsl (00CyxacHHs, 0OMEH MHEHHI,
«MO3TOBBIC IITYPMBI» HM HHBIC), BBINOJHATh CBOK 4acTb pabOTBl U
KOOPJIMHUPOBAaTh CBOU JACHCTBUS C JPYTMMU 4I€HAMHU KOMAaHbl, OIIEHUBATh
KauecTBO CBOEro BKJaJa B OOLIMN MPOAYKT MO KPUTEPUAM, CHOPMYIHUPOBAHHBIM
YY4aCTHUKaMU B3aUMOJICHCTBHUS.

NHNPEAMETHBIE PE3YJIBTATHI

K xony 10 knacca oOyJaromuiicst HAy4UTCs:
CBOOOJHO OIEPUPOBATH OCHOBHBIMH TIOHATHSIMH CTCPEOMETPUH TIPU
pEIICHHUH 331249 U TPOBEJACHUH MaTEMAaTHUYCCKUX PACCyKICHU;
MPUMEHSTh aKCHOMBI CTEPEOMETPHHM M CJICACTBUS U3 HUX NPU PCIICHUH
TCOMETPUYCCKUX 3a]1aY;
KJIaCCU(DUIIMPOBATh B3aMMHOE PACIOJIOKECHHUE TPSMBIX B MPOCTPAHCTBE,
IJIOCKOCTEH B MMPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEH B MPOCTPAHCTRE;
CBOOOTHO OINEPUPOBATH IOHATHUSMH, CBSI3aHHBIMH C yIjJaMd B
MPOCTPAHCTBE: MEXKIY MPAMBIMH B TIPOCTPAHCTBE, MEXAY MNPSIMOU MU
TUTOCKOCTHIO;
CBOOOIHO ONIEPHPOBATH MOHATUSIMH, CBSI3aHHBIMU C MHOTOTPaHHUKAMH,
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CBOOOJTHO pACIO3HABATh OCHOBHBIC BHUJBI MHOTOIPAaHHUKOB (IpU3Ma,
nUpaMU/Ia, IPSIMOYTOJIbHBIN apajuiesienune, Ky0);
KIaCCU(PUIMPOBATh  MHOTOTPAHHHWKH,  BBIOWpAas  OCHOBaHHS IS
KJaccudukanuy,
CBOOOJIHO  OMEpPUPOBaTh MOHITHIMH, CBS3aHHBIMH C  CEUCHUEM
MHOTOTPaHHUKOB IIJIOCKOCTHIO;
BHIMIOJHATh  MapauIeTbHOE, [EHTpaJlbHOE U OpPTOTOHAJIBHOE
MPOEKTUPOBaHUE (UTYp Ha TIOCKOCTh, BBITIONHATH M300pakeHUs Guryp
Ha MJIOCKOCTH,;
CTPOHUTH CEYCHHs] MHOTOTPAHHUKOB Pa3jIUYHBIMU METOIAMH, BBIMOJHATH
(BBIHOCHBIE) IJIOCKHE YEPTEIKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (HUTYD:
BUJI CBEPXY, COOKY, CHU3Y;
BBIYUCIIATh  IUIONIAMU  TOBEPXHOCTEH  MHOTOrpaHHMKOB  (mpu3Ma,
MUpaMU/Ia), FCOMETPUICCKHUX TN C IPUMEHEHHEM (HOpMYT;
CBOOO/IHO OTNEPHPOBATh MOHATUSIMU: CHMMETPHs B TIPOCTPAHCTBE, IICHT,
OCb W IUIOCKOCTh CHUMMETPHUH, ILEHTP, OChb M IUIOCKOCTh CHUMMETPUHU
burypsr;
CBOOOIHO OIEpPUPOBATh TOHATHSAMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;
BBITIOJTHSTH JIEHCTBUS HaJl BEKTOPAMH;
pemath 3aJadd Ha JOKa3aTelhCTBO MAaTEMaTHYECKUX OTHONICHUH U
HAX0XKJIEHUE TEOMETPUUYECKUX BEIMYUH, TPUMEHSS H3BECTHBIE METOIBI
NpU PEUICHHH MaTEMAaTHYECKUX 3a/1ad MOBBIIIEHHOTO ¥ BHICOKOTO YPOBHS
CIIO’KHOCTH,
NPUMEHATh TPOCTEHINIME TPOTPaMMHBIE CpEACTBA W DIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI TIPU PEIICHUN CTEPEOMETPUIECKIX 3a/1aY;
U3BIIEKaTh, TPEOOpa30BHIBATh M HMHTEPIPETUPOBATh WH(MOPMALUIO O
MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (HUTypax, TMpeACTaBICHHYIO Ha
YepTeKax U PUCYHKAX;
NPUMEHATH TOJYYCHHbIE 3HAaHWUS Ha TMpakTUKe. CpaBHUBATh W
aHAIM3UPOBATh PEANbHBIC CHUTYAIlUH, MPUMEHSITh MU3yUEHHBIC MOHITHS B
mporecce IMOWCKAa PEeHICHWs MaTeMaTH4eCKH  C(HOpMYITHpPOBaAaHHOU
npoOJieMbl, MOJICIHPOBATh PEANbHBIC CUTyallMd Ha SI3BIKE T€OMETpPHH,
UCCIIEIOBAaTh MOCTPOCHHBIE MOJIENN C MCIOJIb30BAHUEM I'€OMETPUUYECKUX
NOHATUHA W TEOpeM, amnmapara aiareOpbl, peliaTh MPaKTUYECKUE 3aaadH,
CBSI3aHHBIC C HAXO0X/ICHUEM T€OMETPUICCKUX BEITUIHH;
UMETh TIpEACTaBlIeHUs] 00 OCHOBHBIX AdTamax pa3BUTHS TCOMETPHH Kak
COCTaBHOW yacTH (pyHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K konny 11 kiacca oOyyarouuiicss HAy4uTCs:
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CBOOOJIHO ONEPUPOBATh TOHSATUSIMHU, CBSI3aHHBIMH C IWJIMHAPUYECKOM,
KOHMYECKON W CcPepuvecKord TMOBEPXHOCTIMHU, OOBSICHITH CIIOCOOBI
MOJIYYEHMUS;

ONEPUPOBATH MOHATUAMH, CBA3aHHBIMH C TEJIAMU BPAILLCHUS . HHJIUHIPOM,
KOHyCOM, c(hepoit u mapow,

pacrio3HaBaTh Tejia BpamieHus (IWIUHIP, KOHYC, cdepa W 1iap) H
OOBSCHSATH CIIOCOOBI MOTYUYCHUS TEJ BpaIllCHUS;

KJIacCU(UIIUPOBATH B3aUMHOE PAaCIoIokeHHe chephl U TNIOCKOCTH,
BBIUUCIISATH BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHHUKOB W TEJI BpaILCHUS,
00BEMBI W TUIOMIAAM MOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BpAIICHUS,
T€OMETPUYECKUX TeJ C MPUMEHEHUEM (HOpMYIT;

CBOOOJIHO OIEPUPOBATH MOHSTHSAMHU, CBS3aHHBIMU C KOMOWHAIUSIMHU T
BpallleHUss ¥ MHOTOTPAaHHUKOB. MHOTOTPAaHHHK, BIHCAHHBIN B chepy u
OMHUCaHHBIN 0KOJI0 cdepsrl, chepa, BIUCAHHAS B MHOTOTPAHHUK WU TEJIO
BpalCHUS;

BBIYUCIISITh COOTHOIICHUSI MEXIY TUIOMIAIMU IMOBEPXHOCTEN U 00bEMamMu
MMOJOOHBIX TEI,

n300pakaTb H3ydaeMble (HUIYpbI, BBIMOJIHATH (BBIHOCHBIE) ILUIOCKHE
YEPTEeXKH U3 PUCYHKOB IMPOCTHIX OO0BEMHBIX (UTYDP: BHI CBEpPXY, COOKY,
CHU3Y, CTPOUTH CEYCHUS TEJ BPAILLCHUS;

W3BJIEKAaTh, HWHTEPIPETUPOBATH M TPEOoOpa3oBbIBaTh HWH(OOpPMALUIO O
MPOCTPAHCTBEHHBIX T'C€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
yepTrekax U pUCYHKax;

CBOOOJIHO ONIEPUPOBATH MOHATUEM BEKTOP B IMPOCTPAHCTBE,

BBITIOJIHATH OINEPAIUU HAJl BEKTOPAMHU;

3a71aBaTh MJIOCKOCTh YPABHEHUEM B J€KAPTOBOM CUCTEME KOOPAUHAT;
peliaTh reOMETPUUECKUE 3aJ]a4l HA BBIYMCIICHUE YIJIOB MEXIY MPSIMBIMU
M IUIOCKOCTSIMH, BBIYMCIICHUE PACCTOSHUKW OT TOYKH JI0 IUIOCKOCTH, B
LI€JIOM, Ha IPUMEHEHUE BEKTOPHO-KOOPAUHATHOTO METOA IPU PELICHUH;
CBOOOJIHO OMEPUPOBATh TOHATHUAMH, CBS3aHHBIMH C JBHXKEHHEM B
MPOCTPAHCTBE, 3HATH CBOMCTBA JIBUKECHUM;

BBITIOJTHATh M300pKEHUS MHOTOTPAHHUKOB U TeJl BpAIllCHHS TIpU
MApaJUIEIbHOM  IEPEHOCE, LEHTPAIBHOW CUMMETPUM, 3€pPKaJIbHOM
CUMMETPUH, TPU TTIOBOPOTE BOKPYT MPSMOM, peoOpa3oBaHus moa00us;
CTPOUTH CEYEHHSI MHOTOTPAHHUKOB U TEJI BPAIICHHUS: CEUYCHUs LIWIMHIPA
(MapaieNIbHO U MEPICHIUKYIIIPHO OCH), CeUeHHUs KoHyca (mapaiebHble
OCHOBAHHIO M MPOXOJISIINE Yepe3 BEPIINHY), CCUCHHUS I1apa;
HCTIOJIB30BATh METOAbI TOCTPOCHUS CEYECHUW. METOJ CIIEAOB, METOJ
BHYTPEHHETO IMTPOCKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEH TIIOCKOCTH;

[JOKYMEHT MOZAMNWCAH 3MIEKTPOHHOW NOAMMUCHIO

MYHULUMUNAJIbHOE KASBEHHOE OBLLIEOBPA3OBATEJIbHOE YYPEXXAEHUE 01.11.25 09:20 MpocTas noanuck
KPACHOSIPCKASA CPEAHAA LWKOJIA KOTEJIbHUKOBCKOIo (MSK)

MYHULMMAJIbLHOIO PAIOHA BOJITOrPALCKOI OBJIACTU, MAKAPEHKOBA
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JOKa3bIBaTh FEOMETPUUYECKHUE YTBEPKICHHUS;

NPUMEHATh TreoMeTpuueckre (akTbl JUIsl PEHICHHUS CTEPEOMETPUUYECKUX
3a/a4, MNPEeAnoJaraloliuX HECKOJIbKO INAroB pELICHMs, €CIU YCIOBHS
MPUMEHEHUS 3a/laHbl B IBHOM U HESIBHOM G opme;

pemaTh 3aJayd Ha JI0Ka3aTeIbCTBO MAaTEMAaTHYECKUX OTHOUIEHUW U
Hax0KJICHUE T€OMETPUUECKUX BEIUYMH;

IIPUMEHSTh MPOTPAMMHBIE CPEACTBA M AIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI IIPU PEIICHUU CTEPEOMETPUUECKHX 3a/1a4;

NPUMEHATh  TOJIYYEHHbIE  3HAHUA HA  NPAKTUKE.  CPaBHUBATH,
aHAJIM3HMPOBATH U OLIEHUBATh PEAIbHBIE CUTYyallUH, IPUMEHSATh U3YUYEHHBIE
MOHATHS, TEOPEMBI, CBOWCTBA B TMPOLECCE TOHUCKA  PEIICHUs
MaTeMaTuyecku  CHOPMYIUPOBAHHOW  MPOOIEMBbI,  MOJEIUPOBATH
peanbHbIE CUTYyallUH Ha S3bIKE T'€OMETPHM, HCCIEI0BAaTh MOCTPOCHHBIE
MOJENN C WCIOJIb30BAaHUEM TE€OMETPHUECKUX TOHITUH M TEOpEM,
anmapara anreOpbl, pemaTh MPaKTUYECKUE 3a/ayd, CBS3aHHBIE C
HaX0KJICHUEM T€OMETPUYECKUX BEJINYMH;

UMETh MpeACTaBiIeHUs] 00 OCHOBHBIX AdTalax pPa3BUTHUS TEOMETPUH Kak
COCTAaBHOM 4acTH pyHIaMEHTa Pa3BUTHUS TEXHOJIOTUH.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoummuecTBo yacos DJIEKTPOHHBIE
Ne HaunmenoBanue pa3jaesioB ¥ TeM (uudpossie)
n/n MPOrpaMMbl Bcero Komrposbusie | Ipakrueciue o0pa3oBaTejIbHbIe
padoTsI pa6oTsl pecypest
1 BBeneHne B CTEPEOMETPUIO 23 1
2 B3auMHoOe pacnoosxeHue NpsIMbIX B 6 1
IIPOCTPAHCTBE
3 ITapannenbHOCTB MPAMBIX U IIJIOCKOCTEH B 8
IIPOCTPAHCTBE
4 [epneHMKyIIPHOCTD IPSIMBIX U 25
MJIOCKOCTEN B IPOCTPAHCTBE
YTibl ¥ pacCTOAHUS 16
MHororpaHH1KH 7
Bekrops! B mpocTpaHCcTBE 12
8 HOBTOPGHI/IC, 006001IeHNe U CHCTeMaTH3aIUs 5 5
3HaHUI
OBIIEE KOJIMYECTBO YACOB I1O [TPOI'PAMME 102 6 0

HATAJTbSA MABJIOBHA
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11 KJIACC

KoummuecTBo yacos DJIeKTPOHHBIE
HanmenoBanue pa3jaesioB u TeM nupposbie
Ne n/m P Konrpoasnsie | IpakTuyeckue (undpp )
MPOrpaMmsbl Bcero o0pa3oBaTejbHbIE
padoTsI pa6oTsl
pecypcbl
1 AHanuTuuecKas reoMeTpust 15 1
2 IloBTOpenue, 0606HL3H%6 u 15 1
CHCTeMAaTH3alUs 3HAHUH
3 O0BEM MHOTOTpaHHUKA 17
Tena Bpamienus 24
5 Tlno1many mMoBEepXHOCTH M 0OBEMBI 9 1
KPYIJIBIX Tl
6 JBrxenns 5 1
7 TloBTOpenue, 0606LueHI:Ie " 17 5
CHCTEMAaTH3aLHs 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0
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IHOYPOYHOE NINTIAHUPOBAHUE
10 KJIACC

Ne
n/m

Tema ypoka

KosinuecTBO yacoB

Bcero

KonrposabHbie
pa6oTsl

IIpakTHyeckune
padoTsl

Jara
U3yYeHHs

DJIeKTPOHHBIE
uugposbie
odpa3oBaTe/IbHbIE

pecypcbl

OcHOBHbIE NIpaBUIIa H300pa’keHUS Ha
PHUCYHKE IUIOCKOCTH, MapauIeIbHBIX
npsiMbIX (OTPE3KOB), CEPEUHbI OTPE3KA

ToHsTHS CTEpeOMETPUH: TOUKa, IIpsMasi,
IJIOCKOCTB, IpocTpaHcTBO. OCHOBHBIE
HpaBuUiIa U300PKEHUS HA PUCYHKE
IUIOCKOCTH, TIApalIeNIbHBIX HPSIMBIX
(OTpE3KOB), CepeaMHBI OTpE3Ka

TonsTHs: MEepeceKarouecs MIOCKOCTH,
nepeceKaromuecs IpsMast U INOCKOCTb;
HOJIYTIPOCTPAHCTBO

TonsTns: nepecekaromuecs MIOCKOCTH,
nepeceKaromuecs NpsMas U INOCKOCTb;
HOJIYTIPOCTPAHCTBO

MHororpaHHUKH, H300paXKeHIE
NPOCTEHIINX MPOCTPAHCTBEHHBIX GUTYD,
HECYIIECTBYIOIHX 0OBEKTOB

MHororpanHukH, n300paxeHue
HPOCTEHIINX TPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 00BEKTOB

AKCHOMBI CTEPEOMETPHU U IEPBLIC

HATAJTbSA MABJIOBHA
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KPACHOSIPCKAS CPEAHSA LUKOJIA KOTEJIbHUKOBCKOIo
MYHUUUNAJIbHOIO PAUOHA BOJIFOrPAACKON OBJIACTU, MAKAPEHKOBA

01.11.25 09:20 MpocTas noanucb

(MSK)




CJICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPHU U IEPBLIC
CJICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUH U NepPBEIE
crencTBus u3 HuX. CriocoObI 3a1aHus
HPSIMBIX U INIOCKOCTEH B TIPOCTPAHCTBE.
O0603HAYECHHS MPSIMBIX U INIOCKOCTEH

10

W300pakeHne ceveHuii MMpamMuibl, Kyba u
HPHU3MBbI, KOTOPBIE IIPOXOJIAT Yepe3 UX
pébpa. M300paxkeHue nepeceueHus
HOJIyYEeHHBIX IUIOCKOCTe. PackpaluuBanie
MOCTPOCHHBIX CEUCHUIT Pa3HBIMHU [[BETAMH

11

N300paxkeHne cedeHui mupaMuibl, Kyoa u
MPU3MBI, KOTOPBIE TIPOXOAT Yepe3 X
pébpa. N300paxeHnue nepeceueHus
MOJTy4eHHBIX IIOCKOCTeH. PackpammBanue
MOCTPOCHHBIX CEYECHHI Pa3HBIMH LBETAMU

12

13

W3o6paxkenue cedeHUi nupaMuabl, Kyba u
HPU3MBI, KOTOPBIE IIPOXOIAT Yepe3 X
péopa. M300pakeHue TepecedeHus
MOJIyYeHHBIX IUIOCKOCTEH. PackpainnBanue
HOCTPOCHHBIX CEYCHMIT Pa3HBIMHU [[BETAMHU
M3o06pakenue cedeHNi nupaMuabl, Kyba u
MPU3MBI, KOTOPBIE TIPOXOISAT YE€PE3 X
pébpa. N300paxenue nepeceueHus
MOJIyYeHHBIX TUIOCKOCTEH. PackpainBanue
MOCTPOCHHBIX CEUCHMIT Pa3HBIMHU [[BETAMHU

14

Metoa cneoB At MOCTPOCHHS CEUCH U

HATAJTbSA MABJIOBHA
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15

MeTtox ci1emoB I HOCTPOCHHUS CEUCHUH.
CBOJiCTBa ITepeCcEYCHUH MIPSMBIX U
IUI0CKOCTEH

16

17

18

Merto] crieioB Julsi HOCTPOESHHS CEUCHUH.
CBoifcTBa nepecedeHni NpsMbIX 1
IuI0CcKOCTeH

TlocTpoeHue ceueHuii B mupamuie, Kyoe
o TpéM To4ykaMm Ha péopax. Co3manue
BBIHOCHBIX YEPTEIKEH U 3aruch 11aroB
MOCTPOEHUS

TlocTpoenue ceueHuii B miupamuie, Kyoe
o TpéM ToukaMm Ha pébpax. Co3nanue
BBIHOCHBIX YepTEKeH 1 3aruch M1aroB
MOCTPOEHUS

19

[TocTpoeHue ceueHuid B miupamue, Kyoe
o Tpém Toukam Ha pédpax. Co3nanue
BBIHOCHBIX Y€PTEKeH U 3aMuch 1aroB
MOCTPOEHUS

20

21

22

Tloctpoenue ceuenuii B mupamue, Kyoe
o TpéM Toukam Ha pédpax. Co3nanue
BBIHOCHBIX YEPTE)KEHl U 3alUCh [I1ar0B
TTOCTPOCHHUS

IToBTOopenne manumerpun: Teopema o
MPONOPIMOHATBHBIX OTpe3kax. [Tomobue
TPEYTrOJIHHUKOB

IToBTOpenne mnannmerpun: Teopema
Memnenas. Pacdersr B ceueHusX Ha
BBIHOCHBIX YepTexkax. Mcropus pazsutus
IUTAHUMETPUH U CTEPEOMETPUH
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23

KonrposbHas padota "AKCHOMBI
crepeomerpun. Ceuenus'”

24

25

B3aumHoe pacnosnoxxeHue NpsiMbIX B
npocTpaHcTse. CKpelnBaroIuecs
npsmsle. [Ipu3Haky CKpemuBaromuxcs
npsmbIX. [lapannenbHble npsvble B
MIPOCTPAHCTBE

Teopema o cyiiecTBOBaHUHU U
€IMHCTBEHHOCTH NPAMOii NapaienbHoH
JIAaHHOM NPSAMOH, MPOXOAAIIEH uepe3 TOUKy
MIPOCTPAHCTBA M HE JIeXKAIei Ha JaHHOW
npsimoit. Jlemma o nepeceueHun
HapauIeNIbHBIX MPSAMBIX IJIOCKOCTBIO

26

IMTapannensHOCTH TpeX mpsMbIX. Teopema o
TpEX MapaulesIbHbIX NpsMbIX. Teopema o
CKPEIIMBAIOIUXCS MPSMBIX

27

[TapaynensHoe NpOEKTUPOBAHHUE.
OCHOBHBIE CBOMCTBA NapajjieIbHOro
npoeKTHpoBaHus. M300pakeHne pa3HbIX
¢uryp B mapamienbHON MPOEKIUU

28

Lentpanbhas npoexuus. Yroiu ¢
COHAIPAaBJICHHBIMH CTOPOHAMHU. YTOJI
MEXY MPSIMbIMU

29

30

3ajauy Ha JOKa3aTelnbCTBO U
uccie0BaHKe, CB3aHHbIE C
pAacIooKEeHHEM NPSIMBIX B IPOCTPAHCTBE
TlonsaTHs: napayuieNbHOCTb NPSAMON U
IUIOCKOCTH B IpocTpaHcTse. [IpusHak
MapajuIeIbHOCTH IPSIMOH U TNIOCKOCTH.
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CBOHiCTBa NMapauIeIbHOCTH IPSIMONA U
IUIOCKOCTH

31

32

33

T'eomerpuueckue 3a1a4un Ha BBIYUCICHUE U
JI0Ka3aTeJIbCTBO, CBS3aHHbIE C
MapauIeIbHOCTHIO MPSMBIX M IIOCKOCTEH
B MPOCTPAHCTBE

Iloctpoenue ceueHust, MPOXOISAIIETO Yepes3
JIAHHYIO TIPSIMYIO Ha YepTexe U
napaJuleJIbHOTO JIpyroi npsiMoii. Pacuér
OTHOIICHUH

TapasnnenpHas TpOEKLYs, IPUMECHEHHE
JUTSE TIOCTPOEHUSI CEYEeHUH KyOa 1
napatenenunena. CBoiicTea
napaienenuea i IPH3MbI

34

HapaJUICIILHBIe IIJIOCKOCTH. HpI/BHaKI/I
napauIeJIbHOCTH ABYX ITOCKOCTEH

35

36

37

Teopema 0 apasIeIbHOCTH U
€IMHCTBEHHOCTH IIOCKOCTH, MPOXO/ISIIIeH
4yepe3 TOUKY, He MPHHAAICKALIYIO JTaHHON
IUIOCKOCTH | CJICICTBHS U3 HEE

CBo¥icTBa MMapauIeIbHBIX TIOCKOCTEH: O
MapaJuIeNbHOCTH NPSMBIX IePECeUSHUs
NP TIEPECCUCHUH JIBYX TapalIeIbHBIX
IUIOCKOCTEH TpeTbei

CBoiicTBa mapajuienbHbIX IIOCKOCTEH: 00
OTpEe3Kax MapauIeIbHBIX TPSAMBIX,
3aKITIOUEHHBIX MEXIY MapaJuIeIbHBIMU
TUIOCKOCTSIMH; O TIEPECEUSHHH TPSIMOH C
JIBYMS TTapaJIeIbHBIMU IJIOCKOCTSMU
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38

[ToBTopenue: Teopema Iudaropa Ha
IUIOCKOCTH

39

TToBTOpEHNUE: TPUTOHOMETPHS
NPSIMOYTOJBHOTO TPEYroJIbHHKA

40

CgoiicTBa Ky0a 1 IPSIMOYTOJIEHOTO
HapaJuiesenurena

4

Brruucnenue e OTpPE3KOB B KyGe u
NPpAMOYT'OJIbHOM ITapaJuleJIeInuIeae

42

IlepnenaukynsipHOCTD IPAMOI U
miockoctu. [IpusHak
HepreHUKYIIPHOCTU NPAMOH U
TIOCKOCTH

43

IlepnennukynspHOCT IPAMOI U
miockoctu. Ilpusnax
HEepleHUKYISIPHOCTU NPIMO U
IIOCKOCTH

44

45

Teopema 0 cyIeCTBOBaHUH U
€IMHCTBEHHOCTH IPSIMOM, IpoxXoasiieit
4yepe3 TOUKY HPOCTPAHCTBA U
HEpIEeHUKYISPHON K MIIOCKOCTH

IInockoctu n NEPNEHAUKYJIAPHBIE UM
NPSAMBIE B MHOT'OI'paHHHUKaXx

46

Ilnockoctu n NEPHNEHAUKYJIAPHBIE UM
NPsAMBIE B MHOT'OI'paHHHUKaXx

47

Tlepnenaukynsp u HaKJIOHHAS.
TlocTpoenue neprnenauKynspa U3 TOUKU Ha
TIpAMYIO

48

TepnienuKynsip ¥ HaKJIOHHASI.

HATAJTbSA MABJIOBHA
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TlocTpoenue nepneHANKyIspa U3 TOYKH Ha
HPSIMYEO

Teopema o TpExX NnepneHAUKyIsApax

49
(upsimast 1 0OpaTHast)

50 Teopema o TpEx nepneHaUKyIsIpax
(mpsimast 1 0OpaTHast)

51 VYroa MexIy CKpelHBarOIIUMHCS
HPSAMBIMU
Tlouck neprneHauKyIApHBIX IPSAMBIX C

52 HOMOILbO HEePIEHAUKYIIPHBIX
IUIOCKOCTEH

53 OpToroHanbHOE NPOEKTUPOBAHHE
Tlocrpoenue ceuenuii kyba, npu3MBbl,

54 IPaBUJIBHOM MMPaMUIbl ¢ HOMOLIBIO
OPTOrOHANIBHOI IPOEKLUH
TlocTpoenue ceuenuii ky6a, mpU3MBIL,

55 IPaBUJIBHOM MMPaMUIB] ¢ HOMOLIBIO
OPTOrOHANBHOI IPOEKLUH
CumMMeTpus B IPOCTPAHCTBE

56 OTHOCUTENBHO II0CKOCTH. IInockocTu
CHMMETpPHUH B MHOTOT DaHHUKAX

57 IIpu3Hak neprneHuKyIIpHOCTU MPSIMOH U
IUIOCKOCTH KaK CJIEACTBUE CUMMETPHU

58 IIpaBuiibHBIE MHOTOTpaHHUKH. Pacuér
paccTOSHUN OT TOUKH JO INIOCKOCTH

59 IIpaBunbHbBIE MHOTOTpaHHUKH. Pacuér
PacCTOSHUN OT TOUYKH JO0 INIOCKOCTH

60 CnocoObI OIyCTUTh NEPIEHUKYIAPHL:

HATAJTbSA MABJIOBHA

[JOKYMEHT MOZAMNWCAH 3MIEKTPOHHOW NOAMMUCHIO

MYHULUUNAJIbHOE KASEHHOE OBLLUEOBPA30BATEJIbHOE YYPEXXEHUE
KPACHOSIPCKAS CPEAHSA LUKOJIA KOTEJIbHUKOBCKOIo
MYHUUUNAJIbHOIO PAUOHA BOJIFOrPAACKON OBJIACTU, MAKAPEHKOBA

01.11.25 09:20
(MSK)

MpocTas noanuch




CHMMETPUSI, CIIBUT TOYKH IO
MapaJuIeNnbHOM MpsMoi

61

CaBur 1o HemapaiebHOM NpsMOH,
HM3MEHEHHUE PACCTOSHUI

62

KontpospHas paboTa "B3anmuoe
pacIIoNokKeHUe MPSAMBIX U IIOCKOCTeil B 1 1
npocTtpaHcTee”

63

HOBTOpeHI/Ie: yroJji Mexay nNpssMbIMH Ha
IUIOCKOCTH, TDPUTOHOMETPUS B
IIPOU3BOJIBHOM TPEYI'OJIBHUKE, TEOpEMaA
KOCHUHYCOB

64

TloBTOpeHue: yron Mexmy
CKPELIMBAIOLIIMMHECS MPSMBIMU B 1
TIPOCTPAHCTBE

65

FEOMeTpI/I‘IeCKI/Ie MCTO/IbI BBIYHUCIICHUA
yriia MEXAy MPAMBIMHA B MHOI'OI'paHHUKaX

66

JIByrpannslii yros. CBOWCTBO JIMHEHHBIX
YIJIOB JBYIPAHHOIO yIia

67

Tepnenaukynspuele miockoctu. CBolcTBa
B3aMMHO NEPIICHANKYISAPHBIX TIOCKOCTEH

68

TIpu3Hak neprneHANKYIIPHOCTH
IUIOCKOCTEH; TeopemMa 0 MpsMon
MepeceyYeH s IBYX IIOCKOCTEH
HEPIECHUKYIISIPHBIX TPEThEH IIOCKOCTH

69

IIpsiMmoyronbHbIi napasenenunen; Kyo;
U3MEpEeHHUs, CBOIICTBa IPAMOYTOJIBHOIO 1
napajeenunesa

70

Teopema 0 AHarOHAIH PSIMOYTOJILHOTO 1
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Tnapajuiejenumneaa u CJieICTBUC U3 Heé

71

CTepeoMeTpI/I‘IeCKI/Ie 1 NpUKJIagHbIE
3a1a4u, CBA3aHHBIC CO B3ZAMMHBIM
PacnoJIOKEHUEM NPAMBIX 1 IJIIOCKOCTU

72

HOBTOpeHI/Ie: CKpeILIUBaIOIIUECH IIPSMBIE,
TapaieabHbIC IIJIOCKOCTH B CTaHAAPTHBIX
MHOTI'OTpaHHHUKaXx

73

Hapa napajIeJIbHbIX ILUTOCKOCTEH Ha
CKpCIIMBAIOUIUXCA MPSAMBIX, PaCCTOSHUEC
MEXAY CKPCUIMBAIOUIUMHUCA NIPAMBIMU B
IPOCTBIX CUTYyallUAX

74

PaccrosiHEe OT TOYKH 10 IIOCKOCTH,
pacCToAHUC OT HpHMOﬁ J10 IJIIOCKOCTH

75

Brruncnenune pacctosanHuil Mexny
CKpELIMBAIOLIMMHCS IPSMBIMU C
HOMOIIBIO NIEPHEHAUKYIISAPHOII INIOCKOCTH

76

7

TpéxrpaHHblii yroJj, HEpaBeHCTBA I
TpexrpaHHbIX yriaoB. Teopema ITudaropa,
TeopeMbl KOCUHYCOB U CUHYCOB UL
TPEXTPAHHOTO yria

DneMeHTH! cepuIecKoif reoMeTpHH
reosie3Mdeckye JMHUU Ha 3emile

78

KonTponbhas pabora "Yribl n
paccrostHus"

79

Cucremaru3zanus 3HaHui "MHOrorpaHHuK
M €ro JIeMEHTHI"

80

IIupamuna. Bunel nupamua. IpaBunsHas
nupamuIa
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MYHULUUNAJIbHOE KASEHHOE OBLLUEOBPA30BATEJIbHOE YYPEXXEHUE
KPACHOSIPCKAS CPEAHSA LUKOJIA KOTEJIbHUKOBCKOIo
MYHUUUNAJIbHOIO PAUOHA BOJIFOrPAACKON OBJIACTU, MAKAPEHKOBA

01.11.25 09:20
(MSK)

MpocTas noanuch




[Mpu3ma. [IpsiMast 1 HaKJIOHHAS IPU3MBIL.

81 1
IIpaBuibHas npuzma

82 IIpsimoit napannenenunen, 1
MPSMOYTOJIbHBII Napajienenumnes, Kyo

83 Beimykieie MHOrorpanHuky. Teopema 1
Diinepa
Beimykieie MHOTOrpanHHKH. Teopema

84 Oiinepa. [IpaBuibHbIE U TOJTYNIPaBUIIbHbIE 1
MHOTOTPaHHUKH

85 Konrtponbhas padota "MuororpaHHuku” 1

86 TlonsiTue BeKTOpa Ha IIOCKOCTU U B 1
MPOCTPAHCTBE

87 CyMMa BEKTOPOB 1

88 PasHOCTB BEKTOPOB 1

89 IIpaBuno napamienenunesna 1

90 YMHOKEHHE BEKTOpa Ha YHCIIO 1
Pa3znoxenne BekTopa o 6azucy Tpéx

91 BEKTOPOB, HE JISKAIIUX B OJTHOM 1
IUIOCKOCTH

92 CkanspHOe MPOU3BEACHHE 1

93 Brrancnenue yrira Mexxay BEeKTOpaMu B 1
HPOCTPAHCTBE

94 TIpocreiimue 3a1aun ¢ BEKTOpamu 1

95 IIpocreiimme 3a1aun ¢ BEKTOpamu 1

96 TIpocreiimme 3aga4u ¢ BEKTOpaMU 1

97 IIpocreiimue 3a1aun ¢ BEKTOpamMu 1

98 O000611eHNEe ¥ CUCTEMATH3AIMs 3HAHUI 1

HATAJTbSA MABJIOBHA

[JOKYMEHT MOZAMNWCAH 3MIEKTPOHHOW NOAMMUCHIO

MYHULUUNAJIbHOE KASEHHOE OBLLUEOBPA30BATEJIbHOE YYPEXXEHUE
KPACHOSIPCKAS CPEAHSA LUKOJIA KOTEJIbHUKOBCKOIo
MYHUUUNAJIbHOIO PAUOHA BOJIFOrPAACKON OBJIACTU, MAKAPEHKOBA

01.11.25 09:20
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99 O0001eHNE U CUCTEMATH3alMs 3HAHUI 1

100 HTorosasi KOHTpONIbHAS paboTa 1

101 Hrorosas konrposibHas padora 1

102 O00011eHNEe ¥ CUCTEMATH3AlMs 3HAHUI 1
OBUIEE KOJIMYECTBO YACOB I10 102 6 0
TTIPOI'PAMME

[JOKYMEHT MOZAMNWCAH 3MIEKTPOHHOW NOAMMUCHIO

MYHULUMUNAJIbHOE KABEHHOE OBLLIEOBPA3OBATEJIbHOE YYPEXXAEHUE
KPACHOAPCKAS CPEAHAS LUKOJIA KOTEJIbHUKOBCKOIO
MYHULMMANbHOIO PAAOHA BOJIFOrPALCKOW OB/IACTW, MAKAPEHKOBA
HATAJTbSA MABJIOBHA

01.11.25 09:20
(MSK)
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11 KJIACC

KounuecTBo yacos DJIeKTPOHHBIE
Jara nuppoBbIe
Nen/m | Tema ypoka Kontpoabubie | IlpakTnyeckue
Bcero u3yueHHus | o0pa3oBaTe/bHbIE
padoTsl padoThI
pecypcsl
1 IloBropenue tems! "KoopauHatsl BeKTopa 1
HAa IJIOCKOCTH U B IPOCTpaHcTBe"
2 IToBTopenue Tems! "CxanspHoe 1
MPOU3BENICHUE BEKTOPOB"
3 IToBTopenue Tems! "Brruncnenue yrna 1
MEXIy BEKTOPaMH B IpocTpaHcTBe"
4 IToBTOpenue Tems! "YpaBHEHHE IPSAMOH, 1
MpOXOoAsIei yuepes JBe TOUKu"
5 YpaBHEHUE MIIOCKOCTH, HOPMAJIh, 1
YpaBHEHHE IIOCKOCTH B OTPe3Kax
6 ‘YpaBHEHHUE MIIOCKOCTH, HOPMAJIb, 1
ypaBHEHNE IIOCKOCTH B OTpE3Kax
7 Bexroproe nponsseneane 1
8 JInnelinbie HEpaBEHCTBA, JINHEITHOE 1
MPOTrpaMMHUPOBaHHE
9 JIuneiinbie HEpaBEHCTBA, JIMHEIHOE 1
TIPOTrpaMMHPOBaHHE
10 AHaTUTHYECKHE METO/IBI pacuéra yria 1
MEX/y IPSIMBIMUA B MHOTOTPaHHHUKAX
1 AHanMTHYECKHEe METO/Ibl pacyéra yriia 1
MEXY MIIOCKOCTSIMUA B MHOTOTPaHHHUKAaX
12 dopmyra paccTOSHUS OT TOUKH JI0 1

HATAJTbSA MABJIOBHA

[JOKYMEHT MOZAMNWCAH 3MIEKTPOHHOW NOAMMUCHIO

MYHULUMUNAJIbHOE KASBEHHOE OBLLUEOBPA30BATEJIbHOE YYPEXXEHUE
KPACHOSIPCKAS CPEAHSA LUKOJIA KOTEJIbHUKOBCKOIo
MYHUUUNAJIbHOIO PAUOHA BOJIFOrPAACKON OBJIACTU, MAKAPEHKOBA
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IJIOCKOCTH B KOOpAMHATax

Haxoxenue paCCTOfIHI/Iﬁ OT TOYKH 110

13
IJIOCKOCTH B Ky0Oe

14 Haxoxnenue paccTossHull OT TOYKHU 10
IJIOCKOCTH B IIPaBUIIbHON MUpamuie

15 Konrtponbhas pabota "AHanutuyeckas
reoMerpus”

16 CeueHusI MHOTOIPaHHUKOB. CTaHIAPTHBIE
MHOTOI'PaHHHUKU

17 CeueHHs MHOTOIPaHHUKOB: METOJI CJIEJJOB
CeueHUsI MHOTOTPAaHHUKOB. CTaHIAPTHBIC

18 IUIOCKOCTH, IIepecedeH s IPSIMBIX U
MJIOCKOCTEH

19 INapannenbHble OpsIMbIE U IIOCKOCTH:
napajenbHbIe CCYeHHS

20 INapannenpHble IpsIMbIE U IIOCKOCTH:
pacyéT OTHOLIECHUH
[NapannensHble IPsIMBIE U INIOCKOCTH:

21 YIIIbI MEXIY CKPEIIMBAIOLUMUCS
MIPAMBIMU
[lepnenmKyIIpHBIC IPAMBIE U

29 IUIOCKOCTH: CTaHIapPTHBIC Mapbl
NIePIEHUKYISPHBIX IIIOCKOCTEH U
MIPSMBIX, CHMMETPHU MHOTOIPAaHHUKOB
IlepnenukyaspHbIC IPAMBIE U

23 IUTIOCKOCTHU: TEOPEMA O Tpex
NepIEeHIUKYIIPax

24 IlepnenauKyaspHbIE IPSIMBIE U

HATAJTbSA MABJIOBHA

[JOKYMEHT MOZAMNWCAH 3MIEKTPOHHOW NOAMMUCHIO

MYHULUUNAJIbHOE KASEHHOE OBLLUEOBPA30BATEJIbHOE YYPEXXEHUE
KPACHOSIPCKAS CPEAHSA LUKOJIA KOTEJIbHUKOBCKOIo
MYHUUUNAJIbHOIO PAUOHA BOJIFOrPAACKON OBJIACTU, MAKAPEHKOBA
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TUIOCKOCTH. BBIYHCJICHUS JJIMH B
MHOT'OI'paHHHUKaxX

25

26

ToBTOpeHHUe: MIoImaIH
MHOT'OYTOJIbHUKOB, (QOpMYIIbI 115t
IoIaaeH, cooOpakeHus Moa00us
IoBTOpeHue: mIomany
MHOT'OYTOJIbHUKOB, (QOpMYIIBI ISt
IoIIaAeH, COOOpakeH s TOA00HS

27

TloBTOpEHHE: TLIOIIA M
MHOTOYTOJIBHUKOB, (POPMYJIbI ISt
IoIaaeH, CooOpakeH s OA00us

28

Tlnomaam ceyeHuii MHOTOTPaHHUKOB:
TUTOMIAIN TOBEPXHOCTEH, paspe3anus Ha
4acTH, COOOpaKeHHS TT0100uS

29

IInomanu cedeHnii MHOTOrPaHHUKOB:
TIJIOMIA/IN TIOBEPXHOCTEH, pa3pe3aHusi Ha
4acTH, COOOpaKeHHS T10100usI

30

31

Kontponbhas pabora "[loBropenue:
MHOTOIPaHHUKH, CEUCHUS
MHOTOTPaHHHKOB"

O06bEM Tena. O0beM MPSIMOYroJIbHOTO
napaulelNienunesna

32

3anaun 00 yaBoeHuu Kyba, 0 KBaaparype
Ky0a; 0 TPHCEKLUH yriia

33

CrepeoMeTpudecKue 3aJauy, CBSI3aHHBIE C
00BEMOM MPSIMOYTOJILHOTO
TlapajutesNienumnena

34

HpI/IKJ'[a,HHI)Ie 3aJa4yu, CBA3aHHBIC C

HATAJTbSA MABJIOBHA

[JOKYMEHT MOZAMNWCAH 3MIEKTPOHHOW NOAMMUCHIO

MYHULUUNAJIbHOE KASEHHOE OBLLUEOBPA30BATEJIbHOE YYPEXXEHUE
KPACHOSIPCKAS CPEAHSA LUKOJIA KOTEJIbHUKOBCKOIo
MYHUUUNAJIbHOIO PAUOHA BOJIFOrPAACKON OBJIACTU, MAKAPEHKOBA
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BBIYKCIICHHEM 00bEMA NIPSAMOYTOJIBHOTO
napaienenuneaa

35 O0BEM NPSAMOH MTPU3MBI

36 CrepeoMeTpUUecKUe 3aJja4u, CBSI3aHHbIE C
BBIUUCIICHHEM 00BbEMOB NPSMOI PU3MBbI

37 IIpuknanHble 3a1a4u, CBSI3aHHbIE C
00BEMOM TIPSIMO# TIPU3MBI
Brruncnenue 006EMOB Tel ¢ IIOMOILBIO

38 omnpezenéuHoro uaTerpana. OobEM
HAaKJIOHHOM NPU3MBI
Brruncienue 00bEMOB Tel ¢ IIOMOILBIO

39 omnpenenéuHoro uHTerpaita. O0bEM
MUpPaMUJIbI

40 Dopmyna 06bEMa nupamupl. OTHOIIEHUE
00BEMOB IHPAMUJ C OOLIHM YrIIOM

a1 Dopmyna 06béma nmupamusl. OTHOLIEHHE
00BbEMOB IUPAMUJ C OOLIHM YrIIOM

42 CrepeoMeTpHYeCcKUe 3aJja4u, CBSI3aHHbIE C
00bEMaMU HaKJIOHHOW MIPU3MBbI

43 CrepeoMeTpuyecKue 3aJa4u, CBSI3aHHbIE C
00bEMaMU TUPAMUJIBI
Ipuknanueie 3anaun o Teme "OO0BEMBI

44 Ten'", CBSI3aHHBIE C 00BEMOM HAKIIOHHOM
TIPU3MBI

45 Ipuknanusie 3angaun o Teme "OO0BEMBI
Ten", CBSI3aHHBIE ¢ 00BEMOM MTUPAMUIb

6 ITpumenenne 06bE€M0B. Beruncnenne

pacCcToAHus 10 NIIOCKOCTHU

HATAJTbSA MABJIOBHA

[JOKYMEHT MOZAMNWCAH 3MIEKTPOHHOW NOAMMUCHIO

MYHULUUNAJIbHOE KASEHHOE OBLLUEOBPA30BATEJIbHOE YYPEXXEHUE
KPACHOSIPCKAS CPEAHSA LUKOJIA KOTEJIbHUKOBCKOIo
MYHUUUNAJIbHOIO PAUOHA BOJIFOrPAACKON OBJIACTU, MAKAPEHKOBA
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Konrtponbhast pabota "O0béM

47 R
MHOTOTPaHHUKA
Hunuaapudeckast HOBEPXHOCTB,

48 oOpa3zyrolye HHIHHAPUYECKOH
TOBEPXHOCTH

49 nmsap. [Ipsamoii kpyroBoil nUIMHAP.
[lnomane MOBEpXHOCTH LIMIMHAPA

50 Konnueckas noBepxHocTs, 0Opazyromye
KOHHMUecKoi noBepxHoctH. Konyc

51 CeueHue KOHYca IIIOCKOCTBHIO,
MapasuIeNbHOM IJI0OCKOCTH OCHOBAHHUS

59 Yceuénnblit konyc. M3o0pakenue
KOHYCOB H YCEUEHHBIX KOHYCOB

53 Ilnomans 6GOKOBOI MOBEPXHOCTH U
T10JIHOH MOBEPXHOCTH KOHYCa

54 Ilnomanp OOKOBO MOBEPXHOCTH U
10JIHOH MOBEPXHOCTH KOHYca
CrepeomeTpHiecKUe 3aa4u Ha

55 JI0Ka3aTeJIbCTBO U BBIYKMCIICHHE,
MOCTPOCHUEM CEYEHUI LIIIMHAPA, KOHYyca
CrepeomeTpuiecKue 3aa4u Ha

56 JI0Ka3aTeIbCTBO U BBIYUCIICHHE,
MOCTPOCHUEM CEUEHUH LIMIMHAPA, KOHYyca

57 IIpuknangueie 3a1a4u, CB3aHHbIE C
LUJIAHAPOM

58 IIpuknanueie 3a1a4u, CBI3aHHbIC C
LUJIAHAPOM

59 Codepa u map

HATAJTbSA MABJIOBHA

[JOKYMEHT MOZAMNWCAH 3MIEKTPOHHOW NOAMMUCHIO

MYHULUUNAJIbHOE KASEHHOE OBLLUEOBPA30BATEJIbHOE YYPEXXEHUE
KPACHOSIPCKAS CPEAHSA LUKOJIA KOTEJIbHUKOBCKOIo
MYHUUUNAJIbHOIO PAUOHA BOJIFOrPAACKON OBJIACTU, MAKAPEHKOBA
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60

Iepecedyenne cheps! u mapa ¢
iockocThio. Kacanue mapa u cdepsr
IUIOCKOCTHI0. Bun 1 m3o006pakeHue mapa

61

62

Iepeceuenue cdeps! 1 mapa ¢
iockocThio. Kacanne mapa u cdepsr
TUIOCKOCTBIO. Bryt 1 n306pakeHue mapa
YpaBuenue cdepsl. [lnomans chepst u eé
yacTei

63

CummMmeTpust cdepsl U mapa

64

CrepeoMeTpuuecKie 3a1aun Ha
JI0Ka3aTeIbCTBO U BBEIYHCIICHUE,
CBsI3aHHBIC CO chepoil U mapom,
MTOCTPOCHUEM HX CCUCHUI IIIOCKOCTBIO

65

CrepeoMeTprUeCKUE 3a1aun Ha
JI0KA3aTeJIbCTBO U BBIYHUCIICHHUE,
CBSI3aHHBIC CO chepoil U mapom,
MIOCTPOCHUEM UX CEUCHUI IIIOCKOCTBIO

66

IMpuknaguble 3a1a4u, CBI3aHHbIE CO
cdepoit u mapom

67

TloBTOpEHUE: OKPYKHOCTH Ha IUIOCKOCTH,
BBIYHCIICHHUSI B OKPY)KHOCTH, CTaHIapTHBIE
noxoous

68

PaznuyHble KOMOMHAIIMH TET BpallleHus 1
MHOT'OI'PaHHUKOB

69

3anaun o teme "Tena U MOBEPXHOCTH
BpauieHus’"

70

3anaun o teme "Tena U MOBEPXHOCTH
BpauieHus"

HATAJTbSA MABJIOBHA

[JOKYMEHT MOZAMNWCAH 3MIEKTPOHHOW NOAMMUCHIO

MYHULUUNAJIbHOE KASEHHOE OBLLUEOBPA30BATEJIbHOE YYPEXXEHUE
KPACHOSIPCKAS CPEAHSA LUKOJIA KOTEJIbHUKOBCKOIo
MYHUUUNAJIbHOIO PAUOHA BOJIFOrPAACKON OBJIACTU, MAKAPEHKOBA
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71

KonrtponpHnast pabora "Tena u
MOBEPXHOCTH BpalleHus"

72

O6bém muuaapa. Teopema 00 00bEMe
MPSIMOTO LJINHIpA

73

Beruncnenue 06bEMOB Tel ¢ IOMOIIBIO
omnpenenéHHoro uaTerpana. OobEM
KOHyca

74

TInomaayu 60K0OBOM U MOJHOMN
MOBEPXHOCTH KOHYCa

75

CrepeoMeTpuUeCKUe 3a/1a4H, CBA3aHHBIC C
BBIYHCICHHEM 00BbEMOB LIMJIMH/IPA,
KOHyca

76

IIpuknangusie 3anaun no reme "OO0BEMBI U
TUIOIIA/IU MTOBEpXHOCTEH Ten"

7

78

79

O0BEM 11apa U LIapOBOrO CEKTOPA.
Teopema 06 006bEMme mmiapa. [Tnomaas
cdepnl. CrepeoMeTpUiecKUe 3a1auH,
CBSI3aHHBIC C BEIYHCIECHHEM 00BEMOB
1apa, IapoBoro CerMeHTa u apoBoro
CeKTopa

IIpuknanusie 3anaun no reme "OOBEMBI
Ten', cBsI3aHHbBIE ¢ 00BEMOM I1apa U
wiomaasko chepbl. COOTHOLICHHS MEKITY
IUIOIIAIIMH TOBEPXHOCTEH 1 00bEMaMu
MOJOOHBIX TEI

TlonoOHbIe TeNa B IPOCTPAHCTBE.
N3meHenne 06bEMa mpu 1Mo 100uH.
CrepeoMeTprUeCKUE 3a/1auH, CBA3AHHEBIE C

HATAJTbSA MABJIOBHA

[JOKYMEHT MOZAMNWCAH 3MIEKTPOHHOW NOAMMUCHIO

MYHULUUNAJIbHOE KASEHHOE OBLLUEOBPA30BATEJIbHOE YYPEXXEHUE
KPACHOSIPCKAS CPEAHSA LUKOJIA KOTEJIbHUKOBCKOIo
MYHUUUNAJIbHOIO PAUOHA BOJIFOrPAACKON OBJIACTU, MAKAPEHKOBA
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BBEIYHCIICHUEM 00BEMOB TEN U ILUIOIMIAICH
TTIOBEPXHOCTEN

80

Konrponbhnas padota "Ilnomanu
TOBEPXHOCTU U 0OBEMBI KPYIJIbIX Tel"

81

JBrokeHust npoctpaHcTBa. OTOOpaXKeHHsI.
JBrxeHus U paBeHCTBO (uryp. Oomue
CBOJCTBA JIBIKCHUH

82

Buer nBmkeHuil: mapaienbHbII
MEPEeHOC, ECHTpaIbHas CHMMETPHS,
3epKaJibHasi CAMMETPHsI, IOBOPOT BOKPYT
psiMOU

83

IIpeobpazoBanus noaoowus. [Ipsmas u
chepa Ditepa

84

FeOMeTpI/I‘{eCKI/Ie 3a/1a4yi Ha NPUMEHEHUE
JBUKCHUA

85

Kontposnbhast pabota "BekTops! B
npocrpancrae”

86

O6o6mmaroiee nopropenue 11 nousTuii u
MeToJIOB Kypca reomerpun 10-11
KJIACCOB, CUCTEMATH3aNNs 3HAHHH!
"[TapayuienbHOCTh NPSMBIX M IUNIOCKOCTEH
B mpocTpaHcTBe”

87

O6o6uraroree mopropenre 11 moHATHIA U
METOJIOB Kypca reomerpun 10-11
KJIACCOB, CHCTEMATH3AIIUs 3HAHHMA:
"BekTopbl B pocTpaHcTse”

88

O6o6mraroree mopropenre 11 moHATHIA U
MeTOJIOB Kypca reomerpun 10-11

HATAJTbSA MABJIOBHA

[JOKYMEHT MOZAMNWCAH 3MIEKTPOHHOW NOAMMUCHIO

MYHULUUNAJIbHOE KASEHHOE OBLLUEOBPA30BATEJIbHOE YYPEXXEHUE
KPACHOSIPCKAS CPEAHSA LUKOJIA KOTEJIbHUKOBCKOIo
MYHUUUNAJIbHOIO PAUOHA BOJIFOrPAACKON OBJIACTU, MAKAPEHKOBA
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KJIACCOB, CHCTEMAaTH3allHs 3HAHH
"BekTopbl B pocTpaHcTse”

89

90

91

O6o6maroree nopropenue 11 nousTuii u
MeToJIOB Kypca reomerpun 10-11
KJIACCOB, CHCTEMATH3AINs 3HAHHH:
"O6beM MHOTOTpaHHUKA"

Oo6ob6uraromee mopropeHne 11 noHsTHi 1
MeToJIOB Kypca reomerpun 10-11
KJIACCOB, CHCTEMaTH3allHsl 3HAHHIA:
"O6beM MHOTOTpaHHUKA"

O6o6uraroiee nmopropenre 11 moHATHIA U
MeTOJI0B Kypca reometpun 10-11
KJIACCOB, CHCTEMaTH3allHsl 3HAHHI
"[Toma iy MOBEPXHOCTH U 0OBEMBI
KpYyIJIBIX Ten"

92

O6o6mraroree nmopropenre 11 moHATHIA U
MeTOJIOB Kypca reomerpun 10-11
KJIACCOB, CHCTEMaTH3allHsl 3HAHH
"[Tnomaay MOBEPXHOCTH U 0OBEMBI
KpYyIJIbIX Ten"

93
94

95

HtoroBast KOHTpoJIbHAS paboTa
HtoroBast KOHTpOJIBEHAS paboTa

TloBTOpenue, 06001ICHNE U
CHUCTEMaTH3AIMs 3HAHUI

96

Hcropus pa3BUTHS CTEPEOMETPHH KaK
HayKH ¥ €€ pOJIb B Pa3BUTUH
COBPEMEHHBIX HH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHH

HATAJTbSA MABJIOBHA

[JOKYMEHT MOZAMNWCAH 3MIEKTPOHHOW NOAMMUCHIO

MYHULUUNAJIbHOE KASEHHOE OBLLUEOBPA30BATEJIbHOE YYPEXXEHUE
KPACHOSIPCKAS CPEAHSA LUKOJIA KOTEJIbHUKOBCKOIo
MYHUUUNAJIbHOIO PAUOHA BOJIFOrPAACKON OBJIACTU, MAKAPEHKOBA
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97

Hcropus pa3BUTHS CTEPEOMETPHH KaK
HayKH ¥ €€ pOJIb B Pa3BUTUH
COBPEMEHHBIX HH)KCHEPHBIX U
KOMITBEIOTEPHBIX TEXHOJIOTHH

98

99

100

Hcropus pa3BuTus crepeoMeTpun Kak
HayKH " €€ poJib B pa3BUTHHU
COBPEMEHHBIX HH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

HcTopus pa3BuTus crepeoMeTpun Kak
HayKH ¥ €€ poJib B pa3BUTUH
COBPEMEHHBIX WH)XEHEPHBIX U
KOMIMBIOTEPHBIX TEXHOJIOTHI

Hcropus pa3BUTHS CTEPEOMETPHH KaK
HayKH ¥ €€ pOJIb B Pa3BUTUH
COBPEMEHHBIX HH)XEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOT M

101

Hcropus pa3BUTHS CTEPEOMETPHH KaK
HayKH ¥ €€ pOJIb B Pa3BUTUH
COBPEMEHHBIX HH)XEHEPHBIX U
KOMMBIOTEPHBIX TEXHOJIOTHI

102

Hcropus pa3BuTHs crepeoMeTpun Kak
HayKH " €€ poJib B pa3BUTHHU
COBPEMEHHBIX HH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT Ui

OBLIEE KOJIMYECTBO YACOB I1O
IMPOTPAMME

102 8 0

[JOKYMEHT MOZAMNWCAH 3MIEKTPOHHOW NOAMMUCHIO

MYHULUMUNAJIbHOE KABEHHOE OBLLIEOBPA3OBATEJIbHOE YYPEXXAEHUE
KPACHOAPCKAS CPEAHAS LUKOJIA KOTEJIbHUKOBCKOIO
MYHULMMANbHOIO PAAOHA BOJIFOrPALCKOW OB/IACTW, MAKAPEHKOBA
HATAJTbSA MABJIOBHA
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[JOKYMEHT MOZAMNWCAH 3MIEKTPOHHOW NOAMMUCHIO

MYHULUMUNAJIbHOE KASBEHHOE OBLLIEOBPA3OBATEJIbHOE YYPEXXAEHUE 01.11.25 09:20
KPACHOAPCKAS CPEAHAS LUKOJIA KOTEJIbHUKOBCKOIO (MSK)

MYHULMMANbHOIO PAAOHA BOJIFOrPALCKOW OB/IACTW, MAKAPEHKOBA
HATAJTbSA MABJIOBHA
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IMPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBHOM ITPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTAThl 0CBOEHHSI OCHOBHOI
NpoBepsieMoro .
00pa3oBaTe/IbHOM MPOrPaMMBbl CpPeHero oo0mero 00pa3oBaHus
pe3yJibTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, IpsAMas, INIOCKOCTb
79 [IpuMeHsITh aKCHOMBI CTEPEOMETPUM M CJEJICTBUS U3 HUX NPU pElIeHUU
' reOMETPUYECKHX 33124
73 OnepupoBaTb MOHATUSIMH. MapaJUIEIbBHOCTh U MEPHEHAUKYISIPHOCTh
' OPSIMBIX U TIOCKOCTEH
74 Knaccuduimposarh B3aMHOE pPACIONIOKEHHUE MPSMBIX M IUIOCKOCTEH B
' POCTPAHCTBE
OnepupoBaTh MOHATHSAMU: ABYIPAHHBIM yroJ, I'paHU JABYIPAHHOTO YTJa,
7.5 pedpo IBYrpaHHOIO yIJia, JUHEHHBINH yrosa JBYTpaHHOTO yIua, IpajgycHas
Mepa JIBYTpaHHOIO yria
76 OmnepupoBaTh TMOHATHSAMH: MHOTOTPAaHHUK, BBIMTYKIBIA W HEBBITYKJIBIA
' MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPAaHHUKA, TIPAaBUIIbHBIA MHOTOTPaHHHK
77 PacmozHaBath OCHOBHBIC BHJBI MHOTOTPAHHHKOB (MHpaMuia, MpU3Ma,
' PSIMOYTOJIbHBIN MapauIesenure/], Kyo)
KnaccupummpoBare  MHOTOIpaHHUKH,  BBIOMpasl ~ OCHOBaHUSA  JJIs
7.8 KiaaccuuKkany (BBIMTYKIIbIC U HEBBIYKJIbIE MHOTOIPAHHUKH, TPABUIIbHbIC
MHOTOTPaHHUKH, TPSMbIC U HAKJIOHHBIC TPU3MBI, TAPAILICICITUIIC/IbI)
7.9 OneprpoBaTh NOHATHAMU: CEKYIIasl IIOCKOCTh, CEYeHNE MHOTOT PAHHUKOB
710 OOBACHATD MPUHIUIIBI TIOCTPOCHUSI CEYEHU MHOTOTPAHHUKOB, UCIOJIB3Ys
' METOJI CJIEIOB
Crpouth ceyeHHs] MHOTOTPAHHMKOB METOJOM  CJIEIOB, BBINOJHATh
7.11 (BBIHOCHBIC) TUIOCKHE YEPTEXKH W3 PUCYHKOB MPOCTHIX O0BEMHBIX (UTYD:
BU/JI CBEPXY, COOKY, CHU3Y
Pemarp 3amaun Ha HaXOKIEHUE T'€OMETPUUYECKUX BEJIMYUH IO oOpasuam
WIM aJfOpUTMaM, MPUMEHSS HW3BECTHbIE AHAJMTUYECKUE METONbI IpHU
7.12 pEelIeHHH CTaHJAapTHBIX MaTeMaTH4YeCKMX 3a7ad Ha  BBIYUCIICHUE
pPacCcTOSHUNM MEXIy ABYMS TOUKAMH, OT TOYKU JI0 MPSAMOM, OT TOUKHJIO
IJIOCKOCTH, MEXKY CKPEIIMBAIOIIUMHUCS MPSMBIMU
Pemarp 3amaun Ha HaXO0XXKJIEHUE T'€OMETPUUYECKUX BEJIMYUH IO oOpasuam
713 WIM alTOpUTMaM, MPUMEHSS HM3BECTHbIE AHAJMTUYECKUE METONbl IpHU

pELIEHUN CTAaHJAPTHBIX MAaTEMAaTHYECKUX 337a4 Ha BBIYUCIICHHE YIJIOB
MEXIy CKPEIIMBAIOIIUMHUCS NPSIMBIMHM, MEXIYy MNPSIMOM M IUIOCKOCTBIO,
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MCXKAY IIIOCKOCTAMM, ABYI'PAHHBIX YI'JIOB

Boraucisate 00bEMBI U IIIOIIAIH TOBEPXHOCTEH MHOTOTPAHHUKOB (ITPHU3Ma,

7.14 nUupamMuaa) ¢ MPUMEHEHHEM (OPMYIT, BBIYHUCIIATH COOTHOIICHUS MEXIY
TJIOMIAIIMH TTOBEPXHOCTEH, 00bEMaMU TI0I0OHBIX MHOTOTPAaHHUKOB
715 OnepupoBarTh MOHATHUAMH. CHUMMETPUS B TMPOCTPAHCTBE, ILIEHTP, OCh H
' MJIOCKOCTh CUMMETPHH, TIEHTP, OCh M TNIOCKOCTh CHMMETPUU (DUTYPHI
N3Bnekarp, mnpeoOpa3oBBIBAaTh W HWHTEPHOPETUPOBATH HH(OpMANUIO O
7.16 MPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (urypax, TMpeACTaBICHHYIO Ha
YepTekax U pUCYHKaX
[IpumenaTp reoMerpudeckue (aKThl AJ PEMICHUS CTEPEOMETPUYECKUX
7.17 3a7a4, MPEANOJaramllnX HECKOJIbKO IIAaroB PEIICHUs, €CIU YCIOBUSA
MIPUMEHEHHUS 3aJ]aHbI B SIBHOU opme
718 [IpumenaTp mpocTeimre nporpaMMHBIE CPEACTBA W BJIEKTPOHHO-
' KOMMYHHUKAITMOHHBIE CHCTEMBI TIPH PEIICHUU CTEPEOMETPUUICCKUX 3a1a9
719 [IpuBoIUTH TpPUMEpPHl MAaTEMATHYECKHMX 3aKOHOMEPHOCTEH B MPHUPOJE H
' YKU3HH, PACIlO3HABATh MPOSBJICHUE 3aKOHOB T€OMETPHHU B UCKYCCTBE
[IpuMeHATh MOTy4YeHHBIE 3HAHHWS Ha MPAKTHKE. aHAJIU3UPOBATH peabHBIC
CUTYyallMy ¥ MPUMEHSTh U3YUYCHHBIC TTOHSATUS B MPOIIECCE TIOUCKA PEIICHUS
MaTeMaTH4eCKH CHOPMYTUPOBAHHON MPOOIEMBI, MOJCIUPOBATH peaTbHBIC
7.20 CUTyallUM Ha S3bIKE TEOMETPHH, HCCIIE0BAaTh IMOCTPOCHHBIE MOJACIU C
WCIIOJIb30BAaHUEM T€OMETPHYECKUX TMOHITUH W TEOPEM, ammapara ajireOpsl,
pemaTh  MPAKTHYECKHE  3a7ayu, CBSI3aHHBIE C  HaXOXKICHHEM
TCOMETPUUYECKUX BETUINH
11 KJIACC
Kona .
IIpoBepsiemble peIMeTHbIE Pe3yJabTATHI 0CBOEHHS OCHOBHOM
NpoBepPsieMoro .
00pa3oBaTe/IbHOM MPOrPpaMMBbl CpPeHero o0mero 00pa3oBaHus
pe3yiabTara
6 I'eomeTpus
OnepupoBaTh MOHATHIMH. IMUIMHAPUYECKAs TOBEPXHOCTh, OOpasyromme
6.1 IAJTUHIPUYECKOW TIOBEPXHOCTH, UMIUHADP, KOHUYECKAs IOBEPXHOCTH,
o0Opa3zyromue KOHMYECKOW MOBEPXHOCTH, KOHYC, cheprieckasi TOBEPXHOCTh
6.2 Pacnio3naBats Tena BparieHus (UIMHADP, KOHYC, cdepa U map)
6.3 OOBSCHATH CIIOCOOBI MOJTYICHHUS TEIl BPALICHHS
6.4 KnaccudummpoBats B3anMHOE pacnosiokeHue chepsl U MIOCKOCTH
OnepupoBaTh MOHATHSIMU: IIIAPOBON CErMEHT, OCHOBAHHME CETMEHTa, BHICOTA
6.5 CEerMeHTa, IapOBOM CJIOM, OCHOBAHME IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO
CJI0$1, IAPOBOM CEKTOP
6.6 Beruucnsate 00bEMBI W TUIOMIAAM TOBEPXHOCTEM TEJI  BpAIICHHUS,
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T€OMETPUUYECKHUX TN C MPUMEHEHHEM (POPMYIT

6.7

OnepupoBaTb MOHATHSAMH. MHOTOIPDAaHHUK, BIUCAaHHBIH B cdepy U
ONMCAHHBIN 0K0JIO cdepsl, chepa, BIUCAHHAS B MHOTOTPAaHHUK MU TEJO
BpalCHUs

6.8

BrraucasaTe cOOTHOIIEHUST MEXKIY TIOMIAASIMH TTOBEPXHOCTEH M 00BEMaMu
MOAOOHBIX TEI

6.9

N306paxkaTes u3zydaemble GUTYpbl OT PYKH U C HPUMEHEHHEM MPOCTHIX
YEpTEKHBIX HHCTPYMEHTOB

6.10

BeimonHsaTh  (BBIHOCHBIE) IUIOCKHE YEPTEKH W3 PHUCYHKOB IMPOCTHIX
00BEMHBIX (UTyp: BHUA CBEpXy, COOKY, CHHU3Y; CTPOUTH CEUEHUS Tel
BpaIlICHUS

6.11

W3Bnekatb, WHTEpPHpEeTUpOBAaTH M MpPeoOpa3oBbIBaTh HHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, TMpeACTaBICHHYIO Ha
YepTekKax U pUCYHKAX

6.12

[IpumensaTs reomeTpudeckue (GakThl ISl PEHICHHUS CTEPEOMETPHUUYECKHX
3a/1a4, MPEANOJIAralIiuX HECKOJBKO IIAaroB pEHIeHUs, €CIH YCIOBHS
MIPUMEHEHMS 3a/1aHbl B SIBHOU (hopme

6.13

OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BI)IHOJ'IH?ITI) HeﬁCTBHH CIIOKCHUA BeKTOpOB, BBIYUTAHUA BCKTOpOB Hu
YMHO)KeHI/IH BeKTOpa Ha YHCJIO, O6’B$ICH$[TB, KaKuUMHU CBOI\/’ICTBaMI/I OHHU
oOmazmaroT

6.15

[IpumeHsTh npaBUiIo Napajuieenune1a Ipy CI0KEHUH BEKTOPOB

6.16

OHepI/IpOBaTL MOHATUAMU:. JCKAPTOBBI KOOpAMHATBI B IIPOCTPAHCTBE,
BCKTOP, MOAYJIb BEKTOPA, paBCHCTBO BCKTOPOB, KOOPAWHATEI BEKTOPA, YIroJ
MCKAY BCKTOpaMH, CKaAIAPHOC MNPOU3ZBCACHHUEC BCKTOPOB, KOJJIMHCAPHBIC W
KOMILJTaHaPHBIC BEKTOPLI

6.17

Haxonuth cymMmMy BEKTOpPOB M MpPOM3BEICHHE BEKTOpa Ha YUCIO, Yroll
MEXAYy BEKTOpaMH, CKaJspHOE MPOU3BEICHME, PACKIAIbIBATH BEKTOP IO
JIBYM HEKOJUIMHEApHBIM BEKTOpaM

6.18

3aﬂaBaTI) IIJIOCKOCTH YPAaBHCHUCM B JICKapTOBOfI CUCTEMC KOOpAHAT

6.19

Pemrate HpOCTGfIHIHG TCOMETPUUCCKUE 3aJaud Ha IMPUMCEHCHUC BCKTOPHO-
KOOPAWHATHOT'O METOaa

6.20

Pemate 3agauM Ha [0Ka3aTEIbCTBO MATEMATHYECKHMX OTHOIIEHUH U
HaxOXXJICHUE TEOMETPUUYECKUX BEJIWYMH IO OO0pas3liaM WIH aJIrOpuTMam,
MPUMEHSISI  W3BECTHBIE  METOJbl  MPU  PEIIEHWH  CTaHAAPTHBIX
MaTEMAaTUYECKHUX 3a1a4

6.21

[IpuMeHATH mpocCTeMIIME MNpPOrpaMMHBIE CPEICTBA U DIJIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IIPH PEIEHUN CTEPEOMETPUYECKUX 33124

6.22

[IpuBOoMTE HpHMEpPHl MAaTEMATHYECKUMX 3aKOHOMEPHOCTEH B IMPUPOIE H
YKU3HH, PaCllO3HABATh MPOSBICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE

6.23

HpI/IMeHSITI) IMOJIyYCHHBIC 3HAHMA Ha NPAKTHUKE. aHAJIM3UPOBATH pEATIbHBIC
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CUTYyallUH U MPUMEHATh U3YYECHHBIE ITOHATHS B MPOLECCE MONUCKA PELICHUS
MaTeMaTH4ecKd CPOpMYIHMPOBAHHON MPOOIIEMBI, MOJEIUPOBATh pealbHbIE
CUTyallUM Ha S3bIKE T€OMETPHM, MCCIIEJOBAaTh ITOCTPOCHHBIE MOJAEIN C
UCII0JIb30BAaHUEM T'€OMETPUUYECKUX MOHATUN U TEopeM, ammapara ajireopsl,
pemars  NpPAaKTUYECKHWE  3aJa4d,  CBA3AHHBIE C  HAXOXICHUEM
T€OMETPUYECKHUX BETUINH
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IHNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIeMEHT COePKAHMS

I'eomerpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpuu. Touka, mpsMasi, IJIOCKOCTh, MPOCTPAHCTBO.
[TonsTHE 006 AKCMOMAaTUYECKOM MOCTPOEHUH CTEPEOMETPHUN: AaKCUOMBI CTEPEOMETPUH U
CJIEJICTBUS U3 HUX

7.2

B3anMHOe pacrionokeHne NpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIINECS, TapAJIIEIbHBIE
U CKpelmuBarommecs mnpsMble. [lapamienbHOCTe NOpsAMBIX W INIOCKOCTEH B
HpOCTpaHCTBe: nmapajjiCIbHBIC IMPAMBIC B IMPOCTPAHCTBE, MTaApalJICJIbHOCTDH TpéX
MMpAMBIX, MIapPaJICIbHOCTD HpSIMOfI A TUIOCKOCTH. YTJBIC COHaAITPaBJICHHBIMU
CTOpPOHAMH, YroJl MEXKIy MNPSMBIMU B MpOCTpaHCTBE. [lapaiienbHOCTh MIOCKOCTEM:
MapajuleibHbIE IUIOCKOCTH, CBOMCTBAa MNapajulelbHBIX IUIOCKOocTed. [Ipocrelimme
[IPOCTPAHCTBEHHbIE (UTYpPbl Ha IUJIOCKOCTU: TeTpadJp, KyO, mapauieienumnen,
MOCTPOEHUE CEUCHHI

7.3

[lepieHIUKYISIPHOCTE MPAMOM M IUIOCKOCTH: MEPHEHIUKYJSIPHBIE IMPSIMBIE B
MIPOCTPAHCTBE, NPSIMbIE MapaJUIEIbHbIE U NEPIEHINKYISPHbIE K IUIOCKOCTH, IPU3HAK
MEPIEHIUKYISIPHOCTA TPSIMOM M IUIOCKOCTH, T€OpeMa O NPSMOM MEPIEHINKYISIPHOU
IIJIOCKOCTH. YTJIbI B IPOCTPAHCTBE. YIOJ MEXAY IPSIMOM U IJIOCKOCTBIO, JBYTrPaHHBIN
YTOJI, INHEWHBIN YTroJl IBYIpaHHOro yria. [leprieHIuKynsp U HaKJIOHHBIE. pacCTOSTHUE
OT TOYKH JI0 MIJIOCKOCTH, PACCTOSTHUE OT MPSIMOM JI0 IUIOCKOCTH, IPOEKLUs (PUTYphl Ha
IJIOCKOCTh. [IepnenanKyaspHOCTh INIOCKOCTEN: NPU3HAK MEPIEHIUKYISIPHOCTH JIBYX
miockocTeil. Teopema o TpEX neprneHIuKymnspax

7.4

[loHATHE MHOTOrpaHHHMKA, OCHOBHBIE JJEMEHThl MHOTOIDAHHMKA, BBIIYKIbIE H
HEBBIITYKJIbIE MHOTOIPDAHHMKH, pa3BEPTKAa MHOrorpaHHuka. llpusma: n-yrosnbHas
pu3Ma, TpaHU U OCHOBAaHHUS MPHU3MBbI, MpsiMas U HAKJIOHHAs MPU3MbI, OOKOBas U
ITOJTHAs MIOBEPXHOCTH Npu3Msbl. [lapamnenenunen, npsiMOYroJbHBIN NapajulesIeUIe] U
ero cporcrea. [Impammpa: N-yrosibHas nmupamuaa, TpaHd U OCHOBAHHME IHPAMUIBI,
OOKOBasi W MOJHAs MOBEPXHOCTh NMUPAMU[bI, NMpPaBUJIbHAS U YCEUEHHAs MUPaMHJIA.
OneMeHTHl Npu3Mbl U nupamuabl. [IpaBuibHbIE MHOTOIpaHHUKU: TOHSTHE
MIPAaBUJIBHOTO MHOIOTPaHHMKA, IMpaBWIbHAs IpuU3Ma M NpaBWIbHAsA IHUpaMUIA,
[paBWJIbHASI TPEYroJIbHASI MUpaMKJia U MPaBWIbHBIN TeTpasap, KyO. IIpencraBnenue o
MPABWIbHBIX MHOTOIPAaHHUKAX: OKTaj’ap, JAoAeKa’ap u ukocayapyrue CeueHus
IIPU3MBI U TIAPAMUIBI

7.5

CI/IMMeTpI/ISI B IIPOCTPAHCTBEC. CUMMETPHUA OTHOCUTECIBHO TOYKH, pr[MOI\/’I, IIJIOCKOCTH.
OJeMEeHThI CUMMCETPUHA B nupaMujaax, napamuiCICIIuIncaax, IMpaBHUJIBHBIX
MHOTI'OrpaHHUKax

7.6

Bbruncnenue 371€eMEHTOB MHOTOTPAaHHMKOB. pEOpa, auaroHand, yriael. Ilnomans
OOKOBOM MOBEPXHOCTH U MOJIHOM MOBEPXHOCTH MPSIMOM MPU3MBI, IJI0LIa1b OCHOBAHUH,
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Teopema 0 OOKOBOM MOBEPXHOCTHU MpPsIMOM Ipu3Mbl. [1n01mane 60KOBOM NOBEPXHOCTH U
ITIOBEPXHOCTH NPAaBWJIBHOM NUpaMUIBI, TEOPEMa O IUIOLIAJAN YCEUYEHHOM MUPAMMIIBIL.
[Tonsitre 06 06bEMe. OOBEM MHpPaMUIbI, TPU3MBI

1.7

[Tomo6HBIe Tenma B mpocTpaHcTBe. COOTHOMICHUS MEXKIY IUIOIIAIIMU TOBEPXHOCTEH,
00BbEMaMHU TOI0OHBIX TE

11 KJIACC

Kon
6

IIpoBepsieMblii 3J1IeMEHT COePKAHUS

I'eomerpus

6.1

[Munuaapuyeckas MOBEPXHOCTh, 00Opa3yolue HJINHIPUYECKON MOBEPXHOCTH, OCh
MWJIMHIPUYECKON moBepxHoCcTH. LlumuHap: ocHOBaHMS W OOKOBas TOBEPXHOCTH,
o0Opazyromas 1 0Ch, TJIOMAAhL OOKOBOW U MOJTHON MTOBEPXHOCTH

6.2

Konnueckas moBepxHOCTh, 00pa3yromuye KOHUYECKON TTOBEPXHOCTH, OCh U BEPIITHHA
KOHHMYECKOM ToBepxHOCTH. KOHyC: OocHOBaHMe M BeplIMHa, 0oOpasymomas H OCh,
MJI01Iaab OOKOBOM M TOJHOM TMOBEPXHOCTH. Y CEUEHHBINM KOHYC. OOpasyromue u
BBICOTA, OCHOBAHMS U OOKOBast MOBEPXHOCTH

6.3

Cdepa u map: ueHtp, paanyc, AuameTp, Ioaas MoBepxHOCTH cheprl. Bzaumuoe
pacnofiokeHue cepsl U IIIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, MIoiaab

cdepbl

6.4

N3obpaxenue Ten BpaleHus Ha MIIOCKOCTH. Pa3BEpTka mummHIpa U KOHyca

6.5

KoM6uHamu e BpaieHuss 1 MHOTOTPaHHUKOB. MHOTOTrpaHHUK, ONTMCAaHHBIN OKOJIO
cdepsl, cepa, BOUCAaHHAS. B MHOTOT'PaHHUK, WX TEJIO BPALEHUS

6.6

[Tonsitue 06 oO0nEme. OcHOBHBIE cBOWCTBa 00BEMOB Ten. Teopema 006 00BEME
MPSIMOYTOJIFHOTO TapajuieNienumnena u cieacteus u3 He€. O0bEM IMIHHIPA, KOHYCA.
O06béM mapa u miomaasb chepsl

6.7

[Tono6nbie Tena B mpocTtpancTBe. COOTHOIICHUSI MKy TUIOIIAISIMH TTOBEPXHOCTEH,
00BEMaMHU TOI0OHBIX TE

6.8

Ceuennss mwimHApa (MapajuieIbHO W TIEPIEHAMKYSIPHO OCH), CEYEHHsI KOHyca
(mapaienbHOe OCHOBAHHUIO U MPOXOJISIIEe Yepe3 BEPIINHY), CeUSHHS IIapa

6.9

Bektop Ha miockocth M B mpoctpaHcTBe. ClOKEHHE W BBIYUTAHHE BEKTOPOB.
YMHOKEHNE BEKTOpa Ha 4yucio. Pa3nokeHne BeKTOpa MO TPEM HEKOMILIAHAPHBIM
BekTopam. [IpaBuno mapamnenenunena. Pemenne 3aqa4, CBA3aHHBIX C IPUMEHEHHEM
MIpaBUJI JEHUCTBUI C BEKTOpaMU

6.10

[IpsamoyronpHas cucTeMa KOOpPAMHAT B TMpOCTpaHCTBe. KoopauHaThl BEKTOpA.
[IpocTeitmme 3amaum B KOOpAWHATaX. YTOJN MeXay BekTtopamu. CkamsipHoe
MPOM3BEJICHHE BEKTOPOB. BBIUMCICHHE YIIOB MEXAY MNPSIMBIMH U IIOCKOCTSIMHU.
KoopanHaTHO-BEKTOPHBIA METOT IPY PENIEHUH T€OMETPUYECKUX 3a1a4
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IMPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEGOBAHUSA K
PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIBHON
IHPOI'PAMMBI CPEJTHETI'O OBILIETI'O OBPA3OBAHUA

Kon IIpoBepsiemble TpeOOBaHUS K PeAMETHBIM pe3yJIbTaTaM OCBOEHHS
MPOBEPsIeMOro0 | OCHOBHON 00pa30BaTeJbHOI NPOrPaMMBI CPeIHEro 001ero
TpeOoOBaHUSs o0pa3zoBaHus

Bnagenue MeTomaMu JJOKa3aTeNbCTB, AITOPUTMAMHU pELICHHs 3ajad,
yMeHHe (GOpMyIUpOBaTh M ONEPUPOBATH MOHITUSIMH. OIpeEeieHuE,
akcuoma, TeopeMma, CIeACTBHE, CBOMICTBO, NpPU3HAK, [0KAa3aTeNbCTBO,
paBHOCHJIbHBIE (DOPMYJIUPOBKHU; MPUMEHATh UX; YMEHHE (OPMYIUPOBATH
oOpaTHO€ M MPOTUBOINOJIOKHOE YTBEP)KJIEHHUE, NMPUBOAUTH HPHUMEPHl U
KOHTPIPUMEPBI, HCIOJb30BaTh METOJ| MaTeMaTH4YeCKOM HHIYKIIUH,
MIPOBOAMTH JOKa3aTEJIbHbIE PACCYKICHUS NP PEILIEHUH 3a/1a4, OLICHUBATh
1 JIOTUYECKYI0  TMPAaBUIBHOCTh  PACCYXJACHUN; yMEHUE OIEepUpOBATH
MOHATUSMH. MHOKECTBO, MOJMHOXKECTBO, ONEpaly HaJ MHOKECTBAaMU,;
YMEHHE UCMOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar A
OIMMCAHUS PeaIbHBIX MPOIECCOB U SIBJCHUN W NPU PEIIEHUU 337ay, B TOM
quclie U3 JIPYruX Y4eOHbIX MPEIMETOB; YMEHHUE ONEPUPOBATH MOHATHUIMHU:
rpad, cBA3HBIA rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHUE 3a71aBaTh
U ONMCHIBATh Ipadbl pa3inYHBIMU CIIOCOOAMU; UCHOJIb30BaTh Ipadbl Npu

pelIeHn  3a1a9

YMeHHe omnepupoBaTh MOHITHSIMH: HATypaJlbHOS YHCIIO, IEJI0e YHCIIO,
CTEIICHD C IIEJIBIM TO0Ka3aTelieM, KOPEeHb HATYpaJIbHOUM CTCTIICHH, CTCIICHD C
panrOHAJIBHBIM ITOKa3aTCJICM, CTCIICHb C HCﬁCTBHTeHBHBIM II0Ka3aTecJIEM,
jmorapudM dHCIa, CHHYC, KOCHHYC M TAHTEHC IPOU3BOJLHOTO YHCIA,
OCTaTOK II0 MOJIYJIO, pPAalMOHAJIBHOE YHCIIO, HPPANUOHATIBHOE YHCIIO,
MHOXCCTBAa HaTypaJbHBIX, ULCJbIX, PpPallOHAJIbHBIX, HeﬁCTBHTeﬂbHBIX
2 YHCEeJI; yMEHUE UCTIOIh30BaTh MPU3HAKHU JEIMMOCTH, HAMMEHBIITUN 001Nz
JeNUTeh W HAaWMEHbBIIee oOIee KpaTHOE, auropuT™M EBKIWa mpH
pPEeIICHUHU 3aJa4, 3HAKOMCTBO C Pa3InYHbIMU MMO3UIUOHHBIMH CUCTEMaMU
CUUCJICHUS, YMCHHUCEC BBIITOJIHATH BBIYHUCIICHHUEC 3HaYECHUHU U Hp606pa30BaHI/I$[
BBIPQKCHUN CO CTEMEHsSMU W JorapudpmamMu, mpeodpa3oBaHusi IpPOOHO-
panroHaJIbHBIX BI)Ipa)KeHI/Iﬁ ; YMCHHC OnCpUupoOBaTh MMOHATUSMU.

IOoCJICA0BATCIIBHOCTD, apI/I(i)MeTI/I'—ICCKaSI mporpecCcusda, TreoOMETPUICCKaA
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mporpeccus, OCCKOHEYHO YyOBIBalomas TeoOMeTpUYecKas TpOTrpeccHs,
yMEHUE 3a/aBaTh IMOCJIEIOBATEILHOCTH, B TOM YHCJIE€ C TOMOIIBIO
PEKYPPEHTHBIX (POPMYJ;, YMEHHE ONIEPHPOBAThH MOHATHAMHU: KOMIUICKCHOE
9HCIIO0, CONPSDKEHHBIC KOMIUICKCHBIC YHCIA, MOIYJIbh UM  apryMEHT
KOMILJICKCHOTO ~ 4Ymcia,  (GopMa  3amuCH  KOMIUICKCHBIX — YHCET
(reomMeTpuyeckas, TPUTOHOMETPHYCCKAss | anreOpandeckas); yMeETh
MPOU3BOJIUTE APHU(PMETHICCKAE JEHCTBUS C KOMIUICKCHBIMH YHCIIAMHU;
MIPUBOJIUTH MTPUMEPHI UCTIOIB30BAaHUS KOMIUICKCHBIX YHCEJI; OTICPUPOBATH
MOHATHSAMH.  Martpuiia 2X2 wu  3X3, onpeneiuTe]b  MaTPHIIH,

FGOMeTpI/ILICCKI/Iﬁ CMBICJI OTTPCACIIUTECIIA

YMeHHe onepupoBaTh MNOHATUSAMU: PALMOHAIbHBIC, HPPALMOHAIBHBIE,
MoKa3zareibHble, CTENEHHBbIE, JOorapupMUYecKrue, TPUTOHOMETPUYECKUE
YpPaBHEHUST M HEPABEHCTBA, MX CHCTEMBI; YMEHHME ONEPHUPOBATH
MOHATHSIMM. TOXJECTBO, TOXKJECTBEHHOE IpeoOpa3oBaHKE, YpaBHEHUE,
HEpPaBEHCTBO, CHUCTEMa YPAaBHEHUHM M HEPABEHCTB, PaBHOCWIBHOCTH
YpPaBHEHUM, HEPABEHCTB W CHUCTEM; YMEHHME peniaTb YypaBHEHHS,
HEpPaBEHCTBA M CHCTEMBl C IOMOLIBIO pPa3IWYHBIX NPUEMOB; peIIaTh
YpaBHEHUS, HEPABEHCTBA W CHCTEMBI C IapaMETpPOM; IIPUMEHSATH
YPaBHEHUS, HEPABEHCTBA, MX CUCTEMBI JUIsl PEIICHUS MAaTeMaTHYECKUX

3a/1a4 M 3a/1a4 U3 Pa3IMIHBIX 00JacTell HAyKu U pealbHOM KU3HU

YMeHue omnepupoBaTh MNOHATHSAMH: (GYHKUIMS, YETHOCTh (DyHKUHH,
MEePUOJUYHOCTh (DYHKIIMHM, OTPaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
GbyHKIMH, KCTpEeMyM (PYHKIIMH, HAUOOJbIIEe W HAaWMEHbIEEe 3HAYCHUS
(GYHKIIMM Ha TPOMEXYTKEe, HempepblBHAs (YHKIMS, aCUMIITOTHI rpaduka
GbyHKIMY, TepBas U BTOpas MpOu3BOJHAs (YHKIMU, T€OMETPUUYECKUN U
¢u3MuecKuii CMBICIT MPOU3BOAHOM, MEpPBOOOpa3zHas, OIpeaeaEHHbIN
UHTErpai; yMEHUE HaxOIuThb AaCUMNOTOTHI Tpaduka (QyHKUUU; yMEHUE
BBIUMCIISATh  NPOU3BOAHBIE  CYMMbI, NPOU3BEICHMS, YAacCTHOIO U
KOMITO3UIIMU (PYHKUMH, HAXOJIWUTh YpaBHEHHE KacaTelIbHOM K rpaduky
(GyHKIIMM, YMEHUE HAaXOJWUTh IPOU3BOJHBIE 3JIEMEHTApHBIX (YHKIHUH;
YMEHHE HCIOJNb30BaTh MPOU3BOAHYIO JJISi MCCIEIOBaHUS (PYHKIIMIA,
HaxXOJUTh HAuOOJbIIME U HAUMEHbIIWE 3HAYCHUS (QYHKLUMH; CTPOUTH
rpadUky MHOTOYIEHOB C HCIOJb30BaHUEM ammapaTa MaTeMaTHUYeCKOTO
aHaJiM3a; MPUMEHATHh MPOU3BOAHYIO [UIsl HAXOXKACHUS HAWIy4lIero
pelieHrs B MPHUKIAJAHBIX, B TOM YHUCIE€ COLMATbHO-)KOHOMHUYECKUX U

(bU3MYEeCKUX 3a/auaxX; HAXOJIUTh TUIOMIAIN U 00BEMBI (PUTYP C MTOMOIIBIO
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MHTCrpaja; NpUBOAUTH NPUMEPbl MATCMATHYCCKOIo0 MOICIHPOBAHUS C

OMOIIBI0 UG depeHInaTbHbIX YpaBHEHUN

YMmeHnue onepupoBath NOHIATUSIMU: Tpaduk GyHKIUU, oOpaTHast QyHKIuS,
KOMIIO3ulusl (QYHKIMM, nuHeWHas (QyHKOUS, KBaApaTU4Has (QyHKIUS,
panuoHanbHas (yHKUUSA, cTeneHHas (yHKUUSA, TPUTOHOMETPUYECKHE
¢GbyHKIIMY, OOpaTHbIE TPUTOHOMETPUYECKUE (YHKIIMH, MOKa3aTelbHas WU
Jorapupmuueckas QYHKIHH; YMEHUE CTPOUTh TIpaQUKUd HU3YHYEHHBIX
GbyHKIUH, BBIIIOJIHATh ~ MpeoOpa3oBaHus  rpagukoB  (YHKIMIA,
MCI0JIb30BaTh I'pauKH JUIsl U3y4eHHUsS] MPOLECCOB U 3aBUCUMOCTEH, Mpu
pellleHny 3afjad U3 JAPYruX Yy4eOHbIX NPEIMETOB U 3ajady U3 peaibHOU
KU3HU; BBIp@XaTh (GOpMyJaMH 3aBUCUMOCTH MEXIY BEJIMYUHAMY,
UCIIOJIb30BaTh CBOMCTBA U rpa@uku (YHKIMHA Uil pElIeHUs ypaBHEHUH,
HEpaBEHCTB M 3a/Jad C IapaMeTpamMH; H300pakaTb Ha KOOPIMHATHON

IJIOCKOCTH MHOKECTBA PELIEHUI YPAaBHEHH, HEPABEHCTB U UX CUCTEM

VMeHHe peliaTh TEKCTOBBIC 3aJa4yd pa3HbIX TUMOB (B TOM 4YHCIe Ha
MPOLIEHTHI, AOJM U YacTH, Ha JIBUXKEHHUE, paboTy, CTOMMOCTh TOBApOB U
YCIIyT, HAJIOTH, 3a/la4i U3 00JIaCTH YNpaBJIEHUS JUYHBIMU U CEMEHHBIMU
(bUHAHCAMU); COCTABIISATh BBIPAKCHHS, YPaBHCHHs, HEPABEHCTBA M HX
CUCTEMBI II0 YCIOBUIO 3aJa4M, HMCCIIEIOBATH IOJYyYEHHOE pEIICHUE U
OLICHUBATh MPABJONOAOOHOCTh pPE3YIbTATOB; YMEHUE MOJIEIUPOBAThH
peanbHblE CUTyallud HA SA3bIKE MATEMAaTHKH; COCTABIISTH BBIPAXKECHMUS,
YpaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHUIO 33J1a4H, UCCIIEN0BATh
MIOCTPOCHHbIE ~ MOJIEIM €  HCIOJB30BAaHHWEM  ammapata  anreOpsl,

MHTEPIPETUPOBATH MTOITYYEHHBIA PE3yIbTaT

YMeHue omepupoBaTh MOHATUSIMH. cpefHee apupMeTHYecKoe, MeIuaHa,
HanOoJIbIlIee U HAMMEHBIIIEE 3HAUYCHUsI, pa3Max, JTUCIEPCHUs, CTaHIapTHOE
OTKJIOHCHHE YHCJIOBOTO HabOpa, yMEHHE HW3BJICKAaTh, WHTEPIPETHPOBATH
nH(pOpMaINIo, TPEICTABICHHYIO B Ta0JMIlaX, HA JUarpammax, rpadukax,
OTPaXKAOIIYI0 CBOMCTBA PEAbHBIX MPOIIECCOB U SBJICHHM, MPEACTaBIATh
nHpOpMaNUI0 C TIOMOIIBIO TaONHMIT W JUarpaMM, HCCIIEI0BaTh
CTAaTUCTHUYECKHE JaHHBIC, B TOM YHCIE C TPUMEHEHHEM TpaduuecKux
METOJIOB M 3JIEKTPOHHBIX CPEICTB; TPaPUIECKH HUCCIEAOBATh COBMECTHBIC

HaO0JI0/IEHUS C IIOMOIIBIO IMarpaMM pacCeMBaHUs U JIMHEWHOU perpeccuun

YMeHHne onepupoBaTh IOHATHAMH. CIy4allHBIA OIBIT W CIIydallHOE

cOOBITHE, BEpPOSTHOCTH CIy4aHOTO COOBITHS; YMEHHE BBIUUCIATH
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BEPOSITHOCTh C HCIOJIb30BaHHEM TpapUuecKUX METOJIOB; NPUMEHSThH
(GOopMyIbl CIOXEHUS U YMHOXKEHUS BeEpOsiTHOCTEH, (opMyly MOJHON
BeposTHOCTH, (hopmyny bepHymiu, komOuHaTopHble (HakThl U HOPMYIIHI,
OLICHUBATh BEPOSATHOCTU pealbHBIX COOBITUH; yMEHHE ONEpUpPOBaATh
MOHATUSAMM.  CiydaiiHas BeJIMYMHA, paCIHpElie]ICeHHEe BEPOSTHOCTEH,
MaTeMaTHYeCKOe OXKHUJaHWe, AUCIEpPCHs U CTaHJIapTHOE OTKJIOHEHHE
CllydailHOM  BeIM4YMHBL, (YHKUUM  paclpeAeieHUuss U  IUIOTHOCTHU
PaBHOMEPHOTO, TIOKA3aTEIbHOTO U HOPMAJIBHOIO paclpesieieHuil; yMeHue
UCII0JIb30BaTh CBOMCTBA M3YyYEHHBIX PACHpPECIICHUN ISl pelleHus 3a/aad,
3HAKOMCTBO C MOHSATUSMU: 3aKOH OOJBIINX YHMCEJ, METObl BHIOOPOUHBIX
UCCIIEIOBAaHUM; yMEHUE NPUBOJUTH NPHUMEpbl MPOSABICHUS 3aKOHA
OOJBIIMX YHUCENl B MPUPOJHBIX U OOIIECTBEHHBIX SBICHUSX, YMEHUE
ONEpUPOBATh MOHATUSMU. COYETAHUE, MEPECTAHOBKA, UMCIO COYETaHUH,
YUCIO  MNepecTaHoBOK, OuHoM  HbroToHa;, ymMeHHE  NPUMEHATH
KOMOHMHATOpHbIE (DAKThl U PACCYKICHUS JJS PELICHHs 3a]ay; OLEHUBAThH
BEPOSITHOCTH PEATBHBIX COOBITHII; COCTABIATh BEPOSITHOCTHYIO MOJIENb U

MHTEPIPETUPOBATH ITOITYYEHHBIA pE3yIbTaT

VYMenne ONCprUpoOBaTh MMOHATUSAMMU. TOYKa, npsamasd, IIJIOCKOCTB,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIUYMHA yIia, IJIOCKUN YroJl, IBYIPAHHBIN
YroJi, TpEXTPaHHbIMA YTOJI, CKPEIIMBAIOIIMECS MPAMbBIEC, APAUICIIbHOCTh U
NEPHNCHAUKYIIAPHOCTE MPAMBIX H HHOCKOCT@I\/II, yYroja MCExKay IMpsSIMbIMH,
YroJq MEeXIy MNOpsIMOA M IJIOCKOCTBIO, YroJl MEXAY IUIOCKOCTSIMH,
paccTosiHME OT TOYKHM N0 IUIOCKOCTH, pPACCTOSHUE MEXIY NPSIMBIMH,
pacCTOsTHUE MEXY IJIOCKOCTSMH; YMEHHME HCIIOIb30BaTh IPHU PEIICHUH
3aaa4 HU3Yy4YCHHBIC q)aKTI)I H TCOPCMBI l'IJ'[aHI/IMeTpI/II/I; YMCHHE OLCHUBATH
pa3Mepbl OOBEKTOB OKpPYXKAIOIIETO0 MHUpPA; CTPOUTh MaTeMaTHYeCKue
MOJCIN C IMOMOMIBIO TCOMCTPHUUYCCKUX MOHATHHA U BCJIMWYHH, pCHIATh

CBA3aHHBIC C HUMU MPAKTHYCCKUEC 3aa9U

10

YMeHue omnepupoBaTh MOHATHSAMU. IUIOLIAAb (GUIYypbl, 00BEM (UTYDHI,
MHOTOTPAaHHUK, MPaBUIbHBIH MHOTOTPaHHHUK, CEYEHHE MHOTOIPaHHUKA,
KyO, mMapajenenumnesn, Opu3Ma, NUpaMuaa, ¢Gurypa M TMOBEPXHOCTh
BpallieHus, IWINHAP, KOHYyC, mmap, cdepa, miomans cdepsl, MmIomanb
MOBEPXHOCTH MUpaMUbl, NPHU3MBI, KOHyca, LWIMHApA, O00BEM KyOa,
MPSIMOYTOJIbHOTO MapajljieNienuieaa, MNUpaMupl, OPU3MbI, LHIMHIPA,
KOHyca, I1apa, pa3BEpTKa MOBEPXHOCTH, CEUEHHs] KOHyca M LMJIMHAPA,

napamiCJIbHbIC OCH HWJIW OCHOBAHWIO, CCUCHHC MIapa, IJIOCKOCTD,
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Kacaromasicss cdepbl, LWIMHIAPA, KOHyCa, YMEHHUE CTPOUTh CEUeHUue
MHOTOTpaHHUKa, M300pa)kaTh MHOTOTPAaHHHUKH, (PUTYpbl U MOBEPXHOCTU
BpalEHUs], UX CEYEHUs, B TOM YHUCIIE C ITOMOIIBIO JIEKTPOHHBIX CPEJCTB;
YMEHHME MPHUMEHSTh CBONCTBA I'€OMETPUUYECKUX (UTYp, CaMOCTOATEIHHO
(bopMynupoBaTh ONPEEIICHUS U3y4aeMbIX (PUTYp, BBIABUraTh FMIIOTE3bI O
CBOMCTBaxX M MpHU3HAKAX TI'€OMETPUYECKUX (uUryp, 0oOOCHOBBIBATH WU
OmpoBepraTh HX; YMEHUE MPOBOJUTH KIacCUPHUKALUIO GUryp 1o
pPa3IMYHBIM [PU3HAKaM, BBINOJHATE HEOOXOJUMBIE JIOTIOJHUTENbHBIC

MTOCTPOCHUSI

11

YMeHne omepupoBaTh TOHATHSIMH. JBIDKEHHE B IMPOCTPAHCTBE,
MapauIeIbHBIA TIEPEHOC, CUMMETPHUSI Ha TUIOCKOCTH W B IPOCTPAHCTBE,
MOBOpOT, THpeoOpazoBaHue Moa00Ms, NOJNOOHBIE (QUTYPHI, YMEHHE
pacrio3HaBaTh paBHbIE W TMOA0OHBIE (UTYPHI, B TOM 4YHCJIE B TPUPOJIE,
HCKYCCTBE, apXUTEKType; HCIOJIb30BaTh TEOMETPHUYECKIE OTHOIICHUS TIPU
PCUICHUHU 3a]a4; HaxXOJUTh TICOMETPHYCCKUE BEIMYHMHBI (IJIMHA, YroJ,
IUIOIIA/Ib, 00BEM) TPH PEHICHUH 337a4 U3 IPYrHX YYEOHBIX MPEIMETOB U
U3 pEabHOW JKM3HHW, YMEHHE BBIYHCIATH TE€OMETPUYECKHE BEITHUMHBI
(mHa, yroii, IIom@ms, O0BEM, IUIOMANb MOBEPXHOCTH), HCIOIB3YS
n3ydeHHbIe (OPMYIIBI MU METOJbI, B TOM YHCIIE. IUIOMIAJh MOBEPXHOCTH
MApaMUbl, MPU3MBI, KOHYyCa, IWJIMHIAPA, IUIomans cepsl; 00bEM Kyoa,
NPSMOYTOJIBHOTO — TapajuleNieNuIiea, NHpPaMUbl, TPHU3MBI, HIHHAPA,

KOHYCa, I1apa; yMEHUE HaXOUTh OTHOIIIEHHE 00bEMOB TTOTI0OHBIX (pUryp
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VYMmenune OICpUpOBaThH MOHATHUSIMMU. IpsAMOYTroJibHass CUCTEMAa KOOpPAHHAT,
BCKTOpP, KOOpAWHATBI TOYKH, KOOPAWHATHEI BCKTOpPA, CyMMa BECKTOPOB,
NpPOM3BEIICHHE BEKTOpa HA YHUCIO, pa3jioKEHHE BEKTopa Mo Oa3wucy,
CKAJSIPHOE MPOM3BEICHHUE, BEKTOPHOE MPOM3BEACHUE, YroJl MEKIY
BCKTOpaMI/I; YMCHHUEC HCIIOJb30BaTh BCKTOpHI)Iﬁ n KOOpI[HHaTHBIfI METOL

A PEIICHUA TCOMECTPHUICCKUX 3a1ad M 3a1a4 JPYTrux y‘I€6HI)IX npeaAMETOB

13

YMeHne BeIOMpaTh MOAXOMSIINA METOJT IS PEIICHUs 3a1a4H; TOHUMaHHe
3HAYMMOCTH MATeMaTHKA B HM3yYEHHWU MPUPOIHBIX U OOIICCTBEHHBIX
MIPOLIECCOB U SIBJICHWH; YMEHHE pACIIO3HAaBaTh IPOSIBICHHE 3aKOHOB
MaTE€MaTHKH B UCKYCCTBE, YMEHHUE MPUBOJUTH MPUMEPHI MATEMAaTHUECKHUX

OTKPBITHI POCCUICKOM U MUPOBOM MaTeMaTHYE€CKOW HayKn
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HEPEYEHD 3JIEMEHTOB COAEPKXAHUS, ITPOBEPAEMbBIX HA EI'D
IO MATEMATHUKE

Kon

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAaHUA

1 Yucna v BIYUCIECHUS
11 Hatypanbuble u nensie yrcina. [Ipu3Haku 1e1MMOCTH LENTbIX Yuces
19 Panmonaneupie uwmcima. OOBIKHOBEHHBIE W JECATHYHBIE JpOOH, MPOICHTHI,
' OecKOHEYHbIE IEPUOANUECKUE ApooU
13 Apudmernueckuii KOpeHb HaTypajdbHOU creneHu. [leficTBus ¢ apudmernueckumu
' KOPHSIMHU HAaTypajJbHOW CTENEeHU
14 Crenens ¢ 1enbIM nokaszareneMm. CTeNeHb ¢ palMoOHAIbHBIM Noka3aTeneM. CBoicTBa
' CTETIeHU
15 CuHyc, KOCHMHYC M TaHIE€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTAHT€HC YMCIIOBOI0 apryMeHTa
1.6 Jlorapudwm uncna. JlecsTuanbie M HATYpaTbHBIC JIOTAPU(MBI
JleiictBuTenbHbIe 4YHCia. ApudMETHYECKHE Omeparuud ¢ JACHCTBUTEIHLHBIMU
1.7 gyycnaMu. [IpubnuxEHHbIE BHIYMCIIEHUS, TpaBUila OKPYIJICHUS, IPUKHUJIKA U OIICHKa
pe3ynbTaTa BEIYMCICHUN
1.8 [TpeobOpazoBaHne BEIpaKECHUN
1.9 KowmmuiekcHpie uncia
2 VYpaBHEHUS 1 HEPABEHCTBA
2.1 [enbie 1 1poOHO-paliiOHaTbHBIE YPaBHEHHS
2.2 WppannonanbHble ypaBHEHUS
2.3 TpuroHomerpuueckue ypaBHEHUS
2.4 [TokazarenbHbIe U JIOrapuPMUUECKHE YPaBHEHUS
2.5 [enble U 1poOGHO-paIMOHaIbHbIE HEPABEHCTBA
2.6 HppanronaisHbie HEpaBEHCTBA
2.7 [TokazarenbHble U JTOrapupMUUECKHEe HEPaBEHCTBA
2.8 TpuroHomerpruueckue HepaBeHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPAaBHEHUI U HEPABEHCTB
2.10 VYpaBHeHUsI, HEPAaBEHCTBA M CHCTEMBI C TTapaMeTpamMu
211 Martpuliia cucTeMbl JMHEWHBIX ypaBHEeHUH. OnpenenuTenb MaTpULIbl
3 OyHKIUN 1 TpaduKu
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Oynkuus, cnocoObl 3amanus QyHKkuuu. ['papux (yHkumu. B3aumHo oOpaTHbIE

31 ¢byukuun. YétHble u Heu€THbIe GyHkuMH. [lepuoauueckue QyHKIun
Ob6nacth ompeneneHuss W MHOXKECTBO 3HadeHWd QyHkuuu. Hynu dyHkuun.
3.2 [TpoMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXKYTKHM  MOHOTOHHOCTH  (DYHKITHH.
' MakcuMymMbl U MUHUMYMBI QyHKIMH. HamOomnbiiee W HauMeHbIee 3HAYCHHE
(GYHKIIMHM Ha IPOMEKYTKE
33 CremeHHast (QYHKIUS C HATypajdbHBIM M IENbIM MoKa3aTenem. EE cBoiicTBa m
' rpaduk. CpoiicTBa U rpaduk KOpHS N-Oi CTENEHH
3.4 Tpuronomerpuueckre GyHKIINH, UX CBOMCTBA U IrpaduKu
3.5 [Toka3zarenpHas u norapudgmuueckas QyHKINN, UX CBOMCTBA U rpaduKu
36 Touku paspbiBa. AcuMnToTel rpapukoB (yHkuuid. CBoiicTBa  (QYyHKLHH,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIOCOOBI 331aHUS MTOCIIEIOBATEILHOCTEN
3.8 Apudmernueckas ¥ reoMeTpudeckas mporpeccu. @opmyina ClI0KHBIX POIIEHTOB
4 Hauvana maremaruueckoro ananmza
4.1 [IpousBonHas ¢pyHkiuu. [Ipor3BoIHbIE 3JIEMEHTAPHBIX (PYHKIIHUMA
[IpumeHeHre NPOM3BOAHONW K HCCIENOBAaHUIO (PYHKUMH HAa MOHOTOHHOCTh U
4.2 AKCTpeMyMBbI. HaxosxaeHne HauOOJBIIET0 M HAMMEHBIIETO 3HaueHUs] (QYyHKIUU Ha
OTpe3Ke
4.3 [lepBooOpasnas. MuaTerpan
5 MHo’xecTBa U JIOTUKa
5.1 MHoXecTBO, onepanuu Haj MHOKecTBamMu. J{unarpammel Ditnepa — Bernna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OrmucatesbHas CTATHCTHKA
6.2 BepostHocTh
6.3 Kombunatopuka
7 Teomerpust
7.1 @urypsl Ha MIIOCKOCTH
7.2 [IpsiMbIe U TUIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena 1 NOBEpPXHOCTH BPAILEHUS
7.5 Koopaunats! 1 BEKTOpBI
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

METOANYECKHUE MATEPHAJIBI JJISA YUUTEJIA

HU®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU
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