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HOACHUTEJIBHAS 3AIINCKA

PaGouass mnporpamma mo y4yeOHomy mpeamery «l'eomerpus»
cpeaHero o0mero o0pa3oBaHus rOCy1apCTBEHHOI0  OIOKETHOI 0
0011e00pa30BaTEJILHOIO Y4Ype:KACHUS CpeaHeld 00meodpa3oBaTeJbHOM
mKkoJibl Ne50, pazpadoTaHa B COOTBETCTBMHU C TPEOOBAHMSIMM:
®enepanbabiM 3akoHoM Poccuiickoit denepanuu ot 29.12.2012 roma N 273-

@3 "O06 obpazoBanuu B Poccuiickoit denepauun»";

IIpukazom MunucrepctBa mnpocseuieHuss Poccuiickon ®enepauuu  oOT
23.11.2022 Ne 1014 «O6 yrBepxaeHun QenepaabHOil 00pa3oBaTEIbHOM
IpOrpaMMbl CPEHEr0 00Iero 00pa3oBaHUs;

®denepanbHbIX pabOYUX MPOrpaMm Mo yuyeOHbIM mpeameTaMm «Pycckuil si3bIk»,
«JIuteparypan, «Uctopus», «I'eorpadpus», «OBX», «O6miecTBo3HaHUEY.

@denepanabHbIM TOCYAApPCTBEHHBIM OOpPa30BaTENbHBIM CTaHAAPTOM CPEIHETrO
obOmero  oOpa3oBaHHs, YTBEPXKJICHHOTO  MpUKa3oM  MMUHHCTEpCTBA
oOpazoBanusa u Hayku Poccuiickoit denepanuu ot 23 Hos106ps 2022r Nel014
(manee ®I'OC cpennero ob61IeTO 0Opa30BAHNS).

®denepanbHbIM TOCYAApPCTBEHHBIM 00pa30BaTENIbHBIM CTaHAAPTOM CPEIHEro
obmero  oOpa3oBaHUsl, YTBEPXKJICHHOTO  TMpHKa3oM  MWUHHUCTEpCTBA
obOpazoBanus u Hayku Poccutickoit ®exneparuu ot 17.05.2012

[TopsikoM opraHu3aiuu U OCYIIECTBICHUS 00pa30BaTEIbHON IEATETbHOCTH 110
OCHOBHBIM  00111€00pa3oBaTeNIbHBIM  MpOrpaMMaM — 00Opa3oBaTeIbHBIM
nporpaMMaM HadajlbHOTO OOIIEro, OCHOBHOTO OOIIEro W CPeaHero OOIIEro
o0pa3oBaHus, YTBEP)KICHHBIM IpUKa3oM MuHucTEepcTBa 00pa3oBaHUA H
Hayku Poccuiickoit @enepanuu ot 28.08.2020 Nel 15;

®denepaabHBIM MEPEYHEM YUEOHUKOB, PEKOMEHYEMbIX K HUCIOIB30BAHUIO TPU
peanu3anuu UMEIONINX TOCYIapCTBEHHYIO aKKPEAUTAIUI0 00pa30BaTEIbHBIX
nporpaMM HadaJdbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpPeIHero oOIIero
o0pa3oBaHusA, YTBEPKIECHHOTO NpHKa3oM MuHHCTEpCTBA 00pa30BaHUS U
Hayku PO ot 21.09.2022.Ne 858;

Canurapubix npaBun CII 2.4.3648-20 «CaHUTapHO-3MIUIEMHOIOTHYECKUE
TpeOOBaHMA K OpraHU3allMi BOCHUTAaHUS © OOy4YeHHUs, OTAbIXa U
O37I0POBJICHHSI JI€T€H M MOJOJEKU», YTBEPKICHHBIX IOCTAHOBICHHEM
['maBHOTO canuTapHoro Bpauda Poccuiickoit deneparuu ot 28.09.2020 Ne 8
(manee CII 2.4.3648-20);

Canutapubix mnpaBun u HopM Cannun 1.2.3685-21 «l'uruenndeckue
HOpPMAaTUBBI M TpeOOBaHWS K oOOecmeueHnuto 0e30MacHOCTH U (WIIN)
OeBpeqHOCTH UId 4YejoBeKka (aKTOPOB CpeAbl OOMTaHUS», YTBEP)KICHHBIX
MOCTAHOBJIEHHEM [ JIaBHOTO  rOCYyJIapCTBEHHOTO  CAaHUTApHOrO  Bpaya
Poccwiickoii @eneparmm ot 28.01.2021 Ne 2 (nanee Canllun 1.2.3685-21);

YcraBoMm I'ocymapcTBeHHOTO 010/1)KETHOTO 00111€00pa30BaTEIHLHOTO



YUPEKJCHUS CpeliHer o0mieoOpa3oBaTebHON MKOJIBI Ne50, yTBEpKICHHBIM
Pacnopsioxkennem KomuteTa no oopaszosanuto Ne829-p ot 19.04.2022 r.

e Jlunensueid Ha  mpaBo  BeAeHUS ~ 00pa3oOBaTEIbHOM  JIEATEIBLHOCTH
l'ocynapcTBeHHOro  OIOKETHOTO  00Ie00pa30BaTEILHOTO  YUPEKICHUS
cpeaHei o011eo0pa3zoBaTebHON IKOJTBING 50 (78Ne001569),
peructpanonubiid Ne 14 ot 13 auBaps 2012 r.

e CBHUIETENBCTBOM O TOCYJapCTBEHHOW akkpenurauuu [ocyaapcTBEHHOIro
OIOKETHOTO o011e00pazoBaTeIbLHOTO YUpEeXKACHUS cpenHen
obmeoOpazoBarenbHoit  mkoJdbINe 50  (cepus  78A01 No  0000311),
peructpaimonHsbiii Ne 971 ot 15 utonsa 2015 r.

e (OO0OpaszoBaTesNbHON MpOrpaMMbl CpelHero  oOmero oopa3oBaHUs
I'ocynapcrBeHHOrO
OI0KETHOTO 0011e00pa3oBaTeNbHOTO YUpEeKACHUS cpenHen
oOmreoOpa3zoBarenbHoit  mikoael  Ne50 Ilerporpanckoro paitona CaHKT-
[letepOypra, mnpunsitoit mnemarormueckum cosetoM ['BOY COII Ne 50,
npotokod Nel0 ot 20.06.2023 r.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE TIOHATUS cTepeoMeTpud. Touka, TmpsAMas, IIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCHMOMATUYECKOM MOCTPOEHHH CTEPEOMETPHM:
AKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.

B3anMHOe pacnosiokeHrne NpsIMbIX B NPOCTPAHCTBE: IEpEeCceKaroluecs,
napajuieJibHble W CKpeIIMBaroIMecs mnpsMble. [Ipu3Haku cxkpemumBaromumxcs
npsaMbiX. [lapanienbHOCTP TPSAMBIX M IUIOCKOCTEM B MPOCTPAHCTBE:
napajuieibHble TPSAMBIE B MPOCTPAHCTBE, MAPAICIBHOCTh TPEX TMPSIMBIX,
NapajuieIbHOCTh NPSIMOM M IUIOCKOCTH. [lapamnenbHoe W LEHTPAIBHOE
npoeKTUpoBaHue, u3zoOpaxenue Quryp. OCHOBHBIE CBOMCTBAa MapajIeIbHOTO
npoektupoBanusa. M3o0paxkenue ¢uryp B mapamuienbHON MPOEKIUU. YTIBI C
COHAIPABJICHHBIMU CTOPOHAMHM, YTOJd MEXAY MNPSIMBIMH B TMPOCTPAHCTBE.
[TapamienbHOCTh ~ IUIOCKOCTEH:  MapajulesibHblE  IUIOCKOCTH,  CBOMCTBA
napajuleNibHbIX TUIockocTel. [lpocTeiiine mnpocTpaHCTBEHHBIE (GUTYpHI Ha
IJIOCKOCTH: TETpa’ap, Mapajuiesienunes], HIOCTPOEHUE CEUCHHI.

[lepnieHAUKYISIPHOCTD IPSIMOM U IJIOCKOCTH: MEPIICHANKYIISIPHBIE TIPSIMbIE
B IIPOCTPAHCTBE, NPSIMbIE MAPAJIIEIbHBIE U MEPIECHANKYISIPHBIE K IIOCKOCTH,
OPU3HAK TMEPIEHANKYISIPHOCTH MPSMOW M IUIOCKOCTH, TEOpeMa O MpSIMOM
NEPHEHIUKYISIPHON MJIOCKOCTH. OpToronanpHOE IPOEKTUPOBAHHUE.
[lepneHauKyNIslp W HAKJIOHHBIE: PACCTOSHHE OT TOYKM JO IUIOCKOCTH,
pacCTOSIHHE OT MPSMON 10 IUIOCKOCTH, MPOEKIUS (GUTYPHl Ha IUIOCKOCTb.
[lepneHAUKYIAPHOCTh IJIOCKOCTEW: TMPHU3HAK NEPHEHAUKYISIPHOCTH JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYIISAPAX.

VYTl B IPOCTPAHCTBE: YTOJ MEXKAY NMPAMOM U IJIIOCKOCTBIO, TBYTPAHHBIN
yIoJI, JIMHEUHBIA yroJl JBYTPAHHOTO yrila. TpEXrpaHHbIA WU MHOTOTPaHHBIE
yribl. CBOMCTBA IUIOCKUX YIJI0B MHOTOrpaHHoro yria. CBOMCTBa IIIOCKUX H
JBYI'PaHHBIX YTJIOB TPEXTPAHHOTO yriia. TeopeMbl KOCHHYCOB U CHHYCOB IS
TPEXTPAHHOTO yIJIa.

MHoOrorpaHHuKH

Buapel MHOTOrpaHHHMKOB, pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronpHas
npu3Ma, MpsMas W HAKIOHHAsS TPHU3MBI, OOKOBas W TMOJHAas TMOBEPXHOCTH
npusMebl. [lapannenenunesn, npsAMOYTroJIbHBIM NapajyIeienune] U €ro CBOMCTBa.
Kparuaiimime mnyTh Ha TOBEpXHOCTM MHOrorpanHuka. Teopema Oiinepa.
[IpoctpancTBennass teopema Iludaropa. [lupamupma: Nn-yrojsbHas nupamuja,



npaBuwibHas U yceu€éHHas nupamuibl. CBoiicTBa péOep M OOKOBBIX TpaHel
[IpaBWIBLHOM NUpaMubl. [IpaBunbHbIE MHOIOTPAHHUKU: NIPAaBUJIbHAS IIPU3Ma U
[IpaBWIbHAs NUpaMHUza, IPaBWIbHAs TPEYrojbHas NUPaMUIAa U IPaBUIbHBIN
TeTpa’ap, KyO. IlpeacraBieHne o NpaBUIBHBIX MHOTOTPAaHHUKAaX: OKTadIp,
JNOACKadAP U UKOCADIP.

Bbrunciienne 3J€MEHTOB MHOTOTPAaHHUKOB: p&Opa, AMaroHalld, YTJIblL.
[Inomaas OOKOBOW MOBEPXHOCTH U IMOJHOW MOBEPXHOCTU MNPSAMOM MPU3MBI,
IUIONIalb OCHOBAaHMM, TeopeMa O OOKOBOW MOBEPXHOCTU MPSMON NPHU3MBI.
[Inomaas OOKOBOM TMOBEPXHOCTHM W TOBEPXHOCTU MPABHIBHOM MHPAMUIBI,
TeopemMa O IUIOIAAN YCEUEHHOU MUPAMU/IBI.

CummMmeTpuss B MNPOCTPAHCTBE. OJIEMEHTbl CHMMETPUM MPABUIBHBIX
MHOTOTpaHHUKOB. CUMMETpHs B NPaBUIBHOM MHOTOIPAHHUKE: CUMMETPHUS
napajulesienuneaa, CUMMETPUs MPAaBUIIBHBIX IPU3M, CUMMETPHUS IPAaBUIBHOU
nUpaMubl.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOpP B NPOCTPAHCTBE, HYJEBOM BEKTOpP, JAJIMHA HEHYJIEBOIO
BEKTOPa, BEKTOPHI KOJUJIMHEAPHBIE, COHANPABICHHBIE W IPOTHUBOIOJIOKHO
HaIlpaBICHHBIE BEKTOpbl. PaBEHCTBO BEKTOpOB. JIEMCTBUA C BEKTOpPaMU:
CJIO)KEHHME U BBIYUTAHHE BEKTOPOB, CYMMa HECKOJIIBKUX BEKTOPOB, YMHOXKCHUE
BeKTOpa Ha 4ucio. CBONCTBA CJOXKEHUs BEKTOpOB. CBOWMCTBA yMHOYKEHUS
BeKTOpa Ha uucno. Ilomatme koMmmulaHapHele  BekTOpbl.  IIpusnak
KOMIUTaHapHOCTU TpEX BekTopoB. IIpaBuno mnapamienenunena. Teopema o
Pa3JIOKEHUN BEKTOpa IO TPEM HEKOMIUIAaHApHBIM BeKTOpam. IIpsmMoyroibHas
CUCTEMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTel BekTtopa. CBsA3b MEXAY
KOOpIMHATAMU BEKTOpPAa M KOOPAMHATAMU TOYEK. YTOJI MEXAY BEKTOPaMHU.

CkansipHOoe IPOU3BEICHUE BEKTOPOB.
11 KJIACC

Tesa Bpamenust

[loHsiTHS: UMIWHAPUYECKAs TOBEPXHOCTh, KOHUYECKAs IMOBEPXHOCTb,
chepudeckasi TOBEPXHOCTh, 00pa3yrolive MoBepxXHOcTel. Tema BpareHus:
MWINHAP, KOHYC, YCEUEHHBIM KOHYC, cdepa, map. B3ammHoe pacmonoxkeHue
chepsl W TUIOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe. M3o0paxenue Ten
BpaIieHus Ha riockoctu. Pa3BépTka munmuHapa n koHyca. CummeTrpusi chepsl u
mapa.

O0béMm. OcHoBHBIE CcBoiicTBAa 00BEMOB Ten. Teopema 00 o0BEME
MPSMOYTOJILHOTO Tapayenenunena u ciueactsus u3 He€. OObEM mpsMon u



HAaKJIOHHOW MpU3Mbl, LWIMHApPA, OUpaMuabl U KoHyca. OO0BEM 1mapa u
1apOBOT'O CEIrMEHTA.

KoMOuHanuu Ten BpallleHuss 1 MHOTOrpaHHHUKOB. [Ipu3ma, BnucaHHas B
UWIMHAP, ONUCaHHas OKojo IwiuHapa. llepeceuenue cdepbl m mapa c
miockocThio. Kacanue mapa u cepsl miuockoctbio. [loHsiTHE MHOrOTpaHHUKA,
OMHMCAHHOTO OKOJIO c(ephl, chepbl, BOIMCAHHOW B MHOTOIPAHHHMK WU TEJO
BpalllCHMUS.

[Inomaas MOBEpXHOCTH HUJIMHIPA, KOHYCA, MJIOMAab cPepbl U e€ JacTei.
[lono6bue B mpoctpanctBe. OTHOLIEHHWE OOBEMOB, MIIONIAJIEH MOBEPXHOCTEN
nonoousix Quryp. [IpeobpazoBanue nomobusi, romorerusi. Pemenune 3aaad Ha
IUIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[locTpoenue ceyeHU MHOTOIPAHHMKOB M TeJl BpAIEHUS: CEUEHUs
IIMHIpa (mapajuieibHO W MEPHEHAMKYJISIPHO OCH), CEYEHHUS KOHYyca
(mapasuienbHbIE OCHOBAHUIO M TPOXOJSIIUE Yepe3 BEpIIMHY), CEUYCHHUs Iapa,
METOJIbI TIOCTPOCHHUS] CEYEHHWM: MEeTOJ CJENO0B, METOJ BHYTPEHHETO
POEKTUPOBAHUSA, METO/I MIEPEHOCA CEKYILEH MIOCKOCTH.

BekTOopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektopel B mpocTtpancTBe. Omnepauumu Haja BekTopamHu. BektopHoe
YMHOKE€HUE BEKTOpOB. CBOICTBA BEKTOPHOTO YMHOXEHHS. [IpsMoyronbHas
cUCTEMa KoOpAuHAT B mpocTpaHcTBe. KoopauHatel BekTopa. PasnoxeHue
BekTOopa 10 ©Oasucy. KoopAMHATHO-BEKTOpPHBI METON TMpU  PEHICHUH
r€OMETPUYECKUX 3a/1a4.

JABUKEeHMSI B IPOCTPAHCTBE

JIBmxenus: mpoctpanctBa. OtoOpaxkeHus. J[BI>KeHUS U paBEHCTBO QUTYD.
OO6mue cBoiicTBa ABMKEHWM. BUIBI JBWKCHUH: NapaJieIbHBIA TEPEHOC,
LEHTpalbHasi CUMMETpHUS], 3€pKajbHasi CUMMETPHS, IMOBOPOT BOKPYT IMPSAMO.
[IpeoGpazoBanus noaoOus. [Ipsimas u chepa Diinepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKoe BOCIMTAHME:

c(OpPMHUPOBAHHOCTh  TPAXAAHCKOM  MO3MLMU  OOydaroumierocs  Kak
AKTUBHOI'O ¥ OTBETCTBEHHOI'O YJIEHA POCCUICKOTO OOIIEeCTBa, MPEACTABICHUE O
MaTeMaTHYE€CKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYD, SBICHUM,
OpoUeayp TpaxAaHCKOTro oOuiecTBa (BbIOOPHI, OMPOCHl U JPYroe), yMEHue
B3aUMOJICICTBOBATh C COIMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBUM C HX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) mnaTpuoTH4YecKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCUHUCKON Tpa)KJaHCKOM MICHTHYHOCTH, YBAKCHUS
K MPOIIJIOMY U HACTOSIIIIEMY POCCUIMCKON MaTeMaTHKH, IEHHOCTHOE OTHOILIEHUE
K JIOCTIKCHHMSIM POCCHUHUCKHUX MAaTeMaTHKOB U POCCUHUCKOM MaTeMaTHYeCKOU
IIKOJIbI, WCIIOJIb30BAaHUE ATUX JIOCTMIKEHHI B APYrMX HAayKax, TEXHOJIOTHSX,
chepax SIKOHOMUKY;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

OCO3HAHUE IyXOBHBIX LEHHOCTEM POCCHUICKOTO HapoJa,
c(OpPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, JSTUYECKOTO IOBEICHUS,
CBA3aHHOIO C TMPAaKTUYECKUM T[PUMEHEHUEM JOCTHKEHUNW HAyKu U
NEATEIIbHOCThIO YYEHOr0, OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOEHHE
YCTOWYHUBOTO OYAYIIIETO;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOLIEHHWE K MUPY, BKJIIOYAs 3CTETUKY MAaTEMaTHUYECKUX
3aKOHOMEPHOCTEH, O00BEKTOB, 3a1ad4, pelLIeHnH, pacCyXIeHUH,
BOCIIPUMMYHBOCTH K MATEMATUYECKUM aCIIE€KTaM Pa3IMYHbIX BUJIOB HCKYCCTBA;

5) pusnyeckoe BoCmUTAHME:

c(hOpMHUPOBAHHOCTh YMEHUS TPUMEHITh MAaTeMAaTUYECKUE 3HAHUS B
MHTEpecax 3J0pOBOro M 0e30macHoro ooOpaza JKHW3HHU, OTBETCTBEHHOE
OTHOILIIEHHE K CBOEMY 3JI0POBBIO (30POBOE NUTaHUE, cOaJaHCUPOBAHHBIN
PEXKUM 3aHATAN W OTIbIXA, PETYISIpHAS (PU3MUECKAsi aKTUBHOCTH), PU3NUIECKOE
COBEPIIICHCTBOBAHUE npu 3aHATHUAX CHOPTUBHO-03/I0POBUTEIBHOMN
NEeATENbHOCTHIO;

6) TpyaoBoe BocniuTaHue:



TOTOBHOCTh K TpPYyJy, OCO3HAaHUE LIEHHOCTH TPYAOJIIOOUs, HUHTEpEC K
paznuuHbIM  cPepaMm  NPo(EeCCHOHANBHOM  JIESITEIbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW U €€ MPUIOKEHUSIMH, YMEHHE COBEpPIIATh OCO3HAHHBIA BBHIOOD
Oynymieit mpodeccuu M peaqu30BbIBaTh COOCTBEHHBIC >KU3HEHHBIE IUIAHBI,
FOTOBHOCTh W  CIIOCOOHOCTh K  MaTeMaTU4eckoMy oOpa3oBaHHMIO U
caM000pa30BaHUIO Ha MPOTSIKEHUHM BCEU >KU3HU, TOTOBHOCTh K AKTHBHOMY
YYaCTHIO B PEIICHUHU MPAKTUYECKUX 3a7a4 MATEMATUYECKON HAIIPaBICHHOCTH;

7) 3K0JI0TH4YeCKOe BOCIIUTAHME:

c(OpPMHUPOBAHHOCTh HKOJOTHYECKON KyJIbTYpPhl, MOHUMAHHUE BIHUSHUS
COLIMAJIbHO-DPKOHOMMUYECKUX  MPOLIECCOB Ha COCTOSHUE MPUPOJHON U
COLIMAJILHOM Cpellbl, OCO3HAaHHWE IJIO0ANBHOIO XapakTepa HKOJIOTHYECKUX
npo0sieM, OpUEHTalUs Ha TPUMEHEHUE MaTeMaTHUYeCKUX 3HAHUM JIJIs peleHus
3a/1ay B 00JIACTH OKPY’KAIOIIEH Cpelibl, MJIAHUPOBAHKUE MOCTYIKOB U OLIEHKH UX
BO3MOXKHBIX TIOCIICJICTBUH ISl OKPYKAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO pa3BUTHsI HAayKd M  OOIIECTBEHHOW MPAaKTHKW, T[OHUMaHUE
MaTEMaTUYECKON HayKH Kak c(epbl YeOBEUYECKOW AESTENbHOCTH, JTAINoOB €€
pa3BUTUA M 3HAYMMOCTH JUISI Pa3BUTHS LMBUJIM3ALMHU, OBJAJEHUE SI3BIKOM
MaTeMaTUKA M MaTeMaTU4YeCKOW KYJbTYpOW KaK CpPEICTBOM ITO3HAHUS MUDA,
TOTOBHOCTh OCYUIECTBIISATh MPOEKTHYIO U HCCIEI0BATEIbCKYIO IEATEIbHOCTD
WHIVBU1YaJbHO U B TPYIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA

ba3oBble 1ornueckue AefcTBUA:

BBISBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MTPU3HAKA MAaTEMaTUYECKUX
OOBEKTOB, TIOHATHH, OTHONICHUH MEXIy TOHATHIMHU, (OPMYIHPOBATH
OTIpEJICIICHHUSI MOHSITHA, yCTaHABJIUBATh CYIIECTBEHHBI  TPHU3HAK
KIaccu(UKauu, OCHOBaHUSA s OOOOIICHWsT W CpaBHEHUS, KPHUTEPUU
MIPOBOJIUMOTO aHAJIN3A;

BOCIIPUHUMATh, (OPMYIHPOBATH H  NPEOOPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIBHBIC ¥ OTPUIIATEIIbHBIC, CIMHIUYHBIE, YaCTHBIC M OOIIHE, YCIOBHEIE;

BBISBJISITh ~ MaTeMaTHYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
MPOTUBOpeYrs B paKTax, JAHHBIX, HAOIIOMICHHUSIX U YTBEPKACHUIX, TIpe/jiarath
KPUTEPHH JJIsI BBISBIICHUS 3aKOHOMEPHOCTEH U TIPOTUBOPEUHI;



JIeNaTh BBIBOJBI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX WU
MHIYKTUBHBIX YMO3aK/IIOUECHUN, YMO3AKIIFOYEHHUN 110 aHAJIOTUU;

MIPOBOJUTH CaMOCTOSATENIbHO J0Ka3aTebCTBA MaTeMaTUYEeCKUX
YTBEP)KJIEHUN (IIpsIMbIE W OT NPOTUBHOIO), BBICTpauBaTh apryMEHTAaLHIO,
NPUBOJUTh TPUMEPbHl U  KOHTPIPUMEPHI, OOOCHOBBIBaTH COOCTBEHHbBIE
CYXKICHUS U BBIBOJIbI;

BbIOMpaTh CMoco0 pelieHus y4eOHOW 3aaaud (CpaBHUBATh HECKOJIBKO
BapUMaHTOB pelleHus, BbIOMpaTh HauOoyiee MOAXOASIMUA €  YYETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPUEB).

Bba3oBble ucciienoBarTeabckue 1eiiCTBUS:

UCIIOJIb30BaTh BOMPOCHI KAK MCCIIEOBATEIbCKUNA MHCTPYMEHT IMO3HAHUS,
dopMynHpoBaTh  BOMPOCHL, (UKCUPYIOUIME MPOTUBOpEUHE, MpodiIeMy,
yCTaHABJIMBATh UCKOMOE U JIaHHOE, (P OPMHUPOBATH TUIIOTE3Y, ApTyMEHTHPOBATH
CBOIO MO3UILIMI0, MHEHHE;

IPOBOJUTH CaMOCTOSATENIbHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAaHUE M0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOro oOBEeKTa,
ABJIGHUS, TIPOIECCA, BBISBICHUIO 3aBHUCHUMOCTEH MEXIy OObEeKTamH,
SBJICHUSIMM, IIPOLIECCAMU;

CaMOCTOSITENILHO (POPMYIHPOBATh 00OOOIEHUS U BBIBOJIBI IO PE3yJIbTaTaM
NpOBEAEHHOTO HAOIOJCHUs, MCCIEA0BaHUS, OLIEHUBAaTh JOCTOBEPHOCTH
HOJyYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHUI];

IIPOrHO3UPOBATh BO3MOYKHOE pPa3BUTHE IIPOLECCa, a TAKXKE BBIJBUTaTh
IPEIIIOJIOKEHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmanmei:

BBISIBJIATH J1e(pULUUTHl UH(DOpPMALMK, NAHHBIX, HEOOXOAMMBIX ISl OTBETA
Ha BOIPOC U IS PELICHMS 3a]a4H;

BBIOMpaTh  MH(QOpPMALMIO U3  HMCTOYHMKOB  PA3IUYHBIX  THIIOB,
aHaJIM3UPOBaTh, CHUCTEMATU3UPOBaTh U HHTEPIPETUPOBATH HH(POPMALUIO
pa3IMYHBIX BUAOB U (OPM IPEICTABICHNUS;

CTPYKTYpUpPOBaTh MHPOPMAIUIO, IPEACTABIATh €€ B pa3iuuHbIX (popmax,
WJUTIOCTPUPOBATH Tpaduecky;

OLICHMBATh HaJEKHOCTh uH(popmManuu o CaMOCTOSITEIBHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIe 1eiCTBUSA
Oo0wenue:
BOCIIpUHUMAThL M (OPMYJIHUPOBATH CYXKJICHHUSI B COOTBETCTBUM C
YCJIOBUSIMH M LEISIMU OOLIEHUSI, SICHO, TOUHO, FPAMOTHO BBIPA)KaTh CBOIO TOUKY



3pEHUs B YCTHBIX U MUCbMEHHBIX TEKCTAX, 1aBaTh MOSACHEHHS IO XO/1y PEIICHUS
3a/1ayu, KOMMEHTUPOBATh MOTYUYEHHBIN pe3ysbTaT;

B X0J1¢ 00CYXJAEHHS 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYKIAEMOM TEMBI,
npoOeMbl, pelraeMor 3aJadyd, BBICKA3bIBaTh MJIEH, HAlEJIEHHBbIE HA TMOUCK
pELICHMs], COMOCTABIATh CBOM CYXKIEHUS C CYXJIECHUAMM JPYTUX YYaCTHUKOB
auanora, OOHapyKUBaTh pa3IMUMe U CXOJCTBO MO3UIIMMA, B KOPPEKTHOU (hopme
(opMynHpoOBaTH pa3HOTIACHUS, CBOM BO3PAKEHUS;

OpEJICTaBIsATh  pe3yJjbTaThl  pelIeHus  3a7adyd,  OKCIEPUMEHTa,
UCCJIEIOBAaHUs, MPOEKTa, CAMOCTOSATEIbHO BBIOMpaATh (hOpMAaT BBICTYIUICHUS C
y4€TOM 3aJ1a4 MPEe3eHTALMH U OCOOCHHOCTEN ayIUTOPUH.

PeryisiTUBHBIE YHUBEpPCAIbLHbIE yUeOHbIE 1eHCTBHS

Camoopranusanus:

COCTaBJISTH IJIaH, AJITOPUTM PEIICHUS 3aJ]a4u, BHIOUPATh CIIOCO0 PEIICHUS
C y4€TOM HMEIOUIUXCSA PECYpCOB U  COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTHPOBAaTh U KOPPEKTUPOBATh BApPHAHTHI PEIICHUN C YYETOM HOBOU
uH(pOpMAITIH.

CaMOKOHTPOJIb, IMOIMOHAJIBHBII HHTEJJIEKT:

BJIaJIeTh HABBIKAMHM  IIO3HABATENIbHOW pedieKCMM KaK OCO3HAaHMS
COBEpIIAEMbIX JEHCTBUH W MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB,
BJa/IETh CHOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJS Mpoliecca U pe3ysbrara
pelIeHHs] MaTeMaTU4eCKO! 3a/1auu;

NPEIBUIECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH TMPH PEIICHUU
3a/layd, BHOCUTh KOPPEKTHBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENIbCTB, IAHHBIX, HAWIEHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yjbTaTa LEId M YCIOBUSM, OOBSCHATH
OPUYUHBI  JIOCTMDKEHHMSI WM HEIOCTH)KEHHUS Pe3ylbTaTOB JEATEIbHOCTH,
HAXOJUTh OIINOKY, TaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBmecTHAs 1eATEJIBHOCTD:

NOHMMATh W  HCHOJb30BaTh  NPEUMYIIECTBa  KOMaHIHOW U
WHIUBUIYaIbHONM pabOThl MpU pelieHuH Y4YeOHBIX 3a/ad, MPUHUMATH IIeIb
COBMECTHOW JEATEIHHOCTH, MJIAHUPOBATH OPTAHHU3AIUI0 COBMECTHON pPalOOTHI,
pacnpenensiTh BUIAbI padoT, JOTOBAPUBATHCS, OOCYXKIAATh MPOIECC M PE3yIbTaT
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBATh B TPYMIOBHIX hopMax paboThI (00CYKaeHUSI, 0OMEH MHECHHIA,
«MO3TOBBI€ IITYPMbI» W HHbBIE), BBINOJIHATH CBOIO YacTb pabOTHl U
KOOPJAMHUPOBATh CBOW JEHUCTBHSI C JAPYTMMHU YJIEHAMU KOMaHJIbl, OICHUBATH



KauecTBO  CBOEr0  BKJaJAa B  OOWMH  MOPOAYKT MO  KPUTEPUSIM,
c(OpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOICUCTBHS.

NPEAMETHBIE PE3YJIBTATBI

K xoniy 10 knacca oOyvaromuiicst HAy9UTCS:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMH TOHSTHSIMHU CTEPECOMETPUHU IPH
pEIICHNH 3a7a9 U MPOBEJACHUN MaTeMaTHUYECKUX PACCYKICHU;

e TIPUMECHSTH aKCHOMBI CTEPEOMETPUHN M CJICJCTBUS M3 HUX NP PEIICHUN
TeOMETPUYECKUX 3a]1aY;

e KJacCU(HUIIMPOBATH B3aUMHOE PACITOJIOKEHUE MTPSAMBIX B POCTPAHCTBE,
TUTOCKOCTEH B IPOCTPAHCTBE, MPSAMBIX U TNIOCKOCTEH B MTPOCTPAHCTBE;

e CBOOOJHO OIEPUPOBATH IMOHATHUSMH, CBS3aHHBIMH C VyIJaMHd B
NIPOCTPAHCTBE: MEXJY MPSAMBIMH B IPOCTPAHCTBE, MEXKIY MPSIMOH U
TUTOCKOCTBIO;

e CBOOOJTHO ONIEPUPOBATH IMOHATUSIMHU, CBI3aHHBIMU C MHOTOTpaHHUKAMH,

e CBOOOJHO pacro3HaBaTh OCHOBHBIC BHbI MHOTOI'PAHHHMKOB (IIPU3Ma,
MUpaMKIa, MPSIMOYTOJIbHBIN Napasuienenunesn, Kyo);

e KJaccu(UIMPOBATH MHOTOTPAaHHUKM, BBIOWpass OCHOBaHUA  JJIA
KJIaccuuKaImy;

e CBOOOJHO OMNEPUPOBATH TMOHSATUSMHU, CBSI3aHHBIMH C CEUCHHUEM
MHOTOTPaHHUKOB TTIOCKOCTBIO;

e BBHINONHATH  TAapajUleibHOE,  IIEHTPaJbHOE W  OPTOTOHAIBHOE
NPOEKTUpPOBaHUE (UTYp Ha IJIOCKOCTh, BBIMOIHATH H300paXKEHUS
¢buryp Ha IJI0CKOCTH;

e CTPOUTHh CEYEHHS  MHOTOTPAHHUKOB  pAa3JIMYHBIMH  METOJIaMH,
BBITIOJHATh (BBIHOCHBIE) IUIOCKHE YEPTEKU M3 PHUCYHKOB MPOCTHIX
00BEMHBIX (DHUTYp: BUJ CBEPXY, COOKY, CHHU3Y;

e BBHIUHCIATH IUJIOMIATM TIOBEPXHOCTEH MHOTOTPAHHUKOB (MIPU3MA,
MUPaMHJIa), TEOMETPUIECKUX TeJl C IPUMEHEHUEM (HOPMYT;

e CBOOOJHO OMEpPUPOBATh TMOHATUSMH: CHUMMETPHUS B MPOCTPAHCTBE,
IEHTP, OChb U IUIOCKOCTb CHMMETPHUH, IIEHTP, OCb U TUIOCKOCTh
CUMMETpPUH (PUTYPHI;

e CBOOOJHO ONEPHPOBATH MOHSTHSIMH, COOTBETCTBYIOIIUMHU BEKTOPAM U
KOOpJIMHATaM B IPOCTPAHCTBE;

e BHITIONHSATH JEHCTBUS HAJl BEKTOPaMU;

e pemaTh 3aJa4d Ha JOKA3aTebCTBO MAaTEMAaTHYECKHX OTHONICHHH U
HAXO0XJCHUE TEOMETPUUCCKUX BEIIMYNH, MIPUMEHSISI H3BECTHBIE METOIbI



IIPU PELICHHWM MAaTEMaTUYECKUX 3aJad ITOBBIIIEHHOTO W BBICOKOTO
YPOBHSI CIIO)KHOCTH;

IIPUMEHSTH TPOCTEHIINE IPOrPAMMHBIE CpPEICTBA U JAJIEKTPOHHO-
KOMMYHHMKAallHOHHBIE CHUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKHUX
3a/1a4;

U3BJIEKaTh, MPEoOpa30BbIBaTh M HMHTEPIPETHPOBATH HHPOPMALIMIO O
OPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUTypaX, MPEICTaBICHHYIO Ha
YepTekax U pUCyHKaX;

OPUMEHATh I[IOJYyYECHHBbIE 3HAHUS HAa IMPAaKTHKE: CpaBHUBATh W
AQHAJM3UPOBATH PEAJIbHBIE CUTYAllUHU, PUMEHATh U3YUYEHHBIE MOHITHUS
B MpOILECCe MOUCKA PEIIeHUs MaTeMaTh4ecku CHOpMYIHPOBAHHON
npo0JieMbl, MOJIETMPOBATh PEalibHbIE CUTyallMu Ha SI3bIKE T€OMETPUH,
UCCIIEN0BATh MIOCTPOCHHBIE MOJENH c WCII0JIb30BAHUEM
reOMETPUYECKUX TIOHATHI M TeopeM, ammapara aireOpbl, peliarb
NPaKTUYECKUE 3a7auM, CBSA3AHHBIE C HAXO0XXICHUEM TIE€OMETPUYECKUX
BEJINYMH;

UMETh MpeICTaBlIeHUs] 00 OCHOBHBIX dTalax Pa3BUTHUS T€OMETPHUH Kak
COCTaBHOM yacTH (pyHIaMEHTa pa3BUTHUS TEXHOJIOTUH.

K xonity 11 kinacca oOyJaromuiicst HAy9UTCS:

CBOOOJTHO ONEpPUPOBATH MOHITUSIMU, CBSI3aHHBIMU C IWJIWHIPUYECKOH,
KOHUYECKON U CcheprudecKoll MOBEPXHOCTSIMHU, OOBSCHATH CIOCOOBI
MOJTy4YEHHUS;

ONEepUpOBaTh TMOHSTHSIMH, CBSI3aHHBIMH C TeJaMU BpalleHUS:
[WIMHJIPOM, KOHYCOM, cepoii U 1apom;

pacrio3HaBaTh Teja BpalleHus (LWIMHAP, KOHYC, chepa WU miap) H
OOBSICHATD CITOCOOBI MMOJTYUCHHS TSN BpaIllCHUS;

KJIacCU(UIIUPOBATH B3AMMHOE PACIIONIOKEHUE C(hEephl U MIIOCKOCTH;
BBIYUCTISITh BETUYMHBI JIEMEHTOB MHOTOTPAHHUKOB W TEJ BpaIICHUS,
00BEMBI U TUIOMIAIM TTOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ BPAIICHUS,
T€OMETPUYECKUX TeIl C TPUMEHEHUEM (HOPMYT;

CBOOOJTHO OMEPUPOBATH TOHATHUSMH, CBA3AHHBIMH C KOMOWHAIMSIMU
TET BpAaIlIEHUS W MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B
cdhepy 1 OMUCaHHBIN 0KOJI0 cephl, cepa, BMMCaHHAss B MHOTOTPAHHUK
VI TEJIO BPAICHUS;

BBIUUCTSATh COOTHONIICHHWS MEXIy TUIOMIQJsIMU TIOBEPXHOCTEH U
00BEMaMHM ITOJJOOHBIX TEJT;



n3o00paxaTh u3ydaemble (DUTYpBI, BBINOJIHATH (BBIHOCHBIC) IUIOCKHE
YEepTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (PUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BPAICHMUS;

U3BJIEKaTh, WHTEPHPETUPOBATH M MPeoOpa3oBbIBaTh HMHPOPMALMIO O
OPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUTypaxX, MPEICTaBICHHYIO Ha
YepTekax U pucyHKax;

CBOOOJTHO ONEPUPOBATH MOHSATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHSITH OTIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh IJIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOPIMHAT;
pemiatb TeOMETPUYECKHE 3aJayd Ha BbIYHMCIEHUE YIJIOB MEXKIY
OPSMBIMA M TIJIOCKOCTSIMHU, BBIYMCIICHHE PACCTOSHUM OT TOYKH JI0
IUIOCKOCTH, B 1I€JIOM, Ha MPUMEHEHUE BEKTOPHO-KOOPJIUHATHOIO
METOo/a TIPH PEIICHUH;

CBOOOJIHO OIEPUPOBATH TMOHATHIMHU, CBS3aHHBIMU C JIBUKEHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBITIOJIHSITh M300pa)K€HUsI MHOTOTPAaHHUKOB W T BpalleHUs MpU
napajjieIbHOM TEpPeHOCe, LEeHTPAIbHOM CHUMMETPUH, 3epKaJbHON
CUMMETPHH, TIPU TTOBOPOTE BOKPYT MPAMOU, IpeoOpa3oBaHus MOA00HS;
CTPOUTH CEUEHHUS] MHOTOTPAHHUKOB W TE€J BpAIICHUS: CEYEHUs
mMHIpa (mapajuieibHO U MEePIEeHIUKYIISPHO OCH), CEYeHHs] KOoHyca
(mapanenbHble OCHOBAaHUIO U MPOXOJAIINE Yepe3 BEPUIMHY), CCUCHUS
mapa;

UCIIOJI30BATh METOIbl MOCTPOCHHSI CEUEHMI: METOJ CIEI0B, METOJ
BHYTPEHHEr0 NPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYILEH MIOCKOCTH;
JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHHUS;

NPUMEHSTh TeOMEeTpUUeCKre (DAKThI ISl PEIICHUS] CTEPEOMETPUIECKUX
3a/1a4, MPEAnojaraloliX HECKOJbKO IIaroB PELICHHs, €CIU YCIOBUS
IIPUMEHCHHS 3aJIaHbI B SIBHOK W HESIBHOU opme;

pemaTth 3aJayd Ha J0Ka3aTeIbCTBO MAaTE€MaTH4YECKUX OTHOLIEHUW U
HAXOXKJICHHE T€OMETPUYECKUX BEITUYHH;

NPUMEHATh MpOorpaMMHbIE CpeacTBa U JIEKTPOHHO-
KOMMYHHKAlIHOHHBIE CHUCTEMBI TpPU PEIICHUH CTEPEOMETPUUYECKHUX
3a/1ay;

OPUMEHATh  TOJYYEHHbIE 3HAHMUS HAa  NPAKTUKE: CpPaBHUBAT,
aHAJTU3UPOBATh M OLEHUBATh peajbHbIE CHUTYyallud, HIPUMEHATDH
U3YUYEHHBIE MOHSTHUS, TEOPEMbI, CBOICTBA B MPOLIECCE MOUCKA PELICHUS
MareMaTu4ecku CcGOpMYJIHPOBAHHOW  MpoOJieMbl, MOJEIUPOBATH
peanbHbIe CUTyallud Ha SI3bIKE T€OMETPHUH, UCCIEA0BATh MOCTPOCHHBIC



MOJEIN C MCIOJb30BAHUEM T'E€OMETPUUECKUX TMOHATUM U TEOPEM,
amnmapaTta anreOpbl, peliarh MNPAKTUYECKUE 3a/laud, CBSI3aHHBIE C
HAXOKJIEHUEM I'€OMETPUUECKUX BEJIUYMH;

UMETb MPEJICTABICHUS 00 OCHOBHBIX dTallaX pa3BUTUS T€OMETPUM KaK
COCTaBHOM yacTu dbyHIaMeHTa pa3BuTUsA TEXHOJIOTUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
Ne KoandecTBO 9acoB
DJIeKTpOHHbIe (LN (POBbHIE)
n/ HaumeHnoBaHue pa3aesioB 1 TeM IPOrPaMMBbI KoHTpoabH
Bcero o0pa3oBaTe/ibHbIE peCypChl
n ble padoThI
1 BBenenue B ctepeoMeTpuio 5) 1
3 [TapanienbHOCTb MPSAMBIX U INIOCKOCTEN B 97 1
MIPOCTPAHCTBE
4 [lepneHMKYISIPHOCTD NMPSAMBIX U INIOCKOCTEN B 29 1
MIPOCTPAHCTBE
6 MHororpaHHUKH 20 1
7 BekTopsl B mpocTpaHcTBE 10
8 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATU3AIMs 3HAHUT 11 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
DJIeKTPOHH
KoanuyecTBO 4acoB
1813
Ne (i)
undposBbie
n/ Tema ypoka o0pa3oBare
n JbHbIE
Beero KoHTpoabHbI CCVDOLI
e padoThI pecyp

AKCHOMEI CTCPCOMCTPHHU U CICACTBUA U3 AKCUOM

1
AKCHOMBI CTepeOMEeTpHUH
2 1
HekoTopsie cnencTBus u3 akcuom
3 1




AXCHOMEI CTCPCOMCTPHU U CICACTBUA U3 aAKCUOM

AKXCHUOMEI CTCPCOMCTPHHU U CICACTBUA U3 aKCUOM

[TapaniensHble MpsIMbIE B TPOCTPAHCTBE

HapaJ'[J'IeJ'IBHOCTI) HpHMOI\/'I H IIJIOCKOCTHU

HapaJ'IJ'IeJ'ILHOCTb HpHMOﬁ H IIJIOCKOCTHU




Pemenne 3amaq Ha napaujiCJIibHOCTb HpHMOfI " ITJIOCKOCTH.

10
Pemenue 3a1a4y Ha napayiebHOCTh MPSAMOM U IIIOCKOCTH.

11
BsaumHoe pacnonoxeHue NpsmMbIX B mpocTpaHcTBe. CKpeluBaronmecs
MpsiMbIE

12
B3aumHoe pacnonoxeHue npsmMbIx B mpocTpaHcTBe. CKpeluBaronmecs
psiMbIE

13

Yron MCKAY ABYMS MPSAMBIMU




14

VYrois MexXIy ABYMS IPSAMBIMU

15

Pemenue 3agau
16

Pemrenue 3agau
17

Pemrenue 3agau
18

KontpoJabHnas padora Nel




19

[TapannensHble miockocty. [Ipu3Hak napamuienbHOCTH ABYX IIOCKOCTEN

20
[TapannensHble maockocTu. [Ipu3Hak mapanaenbHOCTH IBYX IUNIOCKOCTEMN
21
CBolicTBa napajuieNIbHbIX MIIOCKOCTEH
22
CBolicTBa napajuiesIbHbIX MJIOCKOCTEH
23

Terpasap




24

Terpasap
25
[Tapannenenunen
26
[Tapannenenunen
27
3aa4M HA MOCTPOCHUE CEUCHMIT
28

3agaun HA IOCTPOCHUE CEUCHMIT




29

3aauy Ha MOCTPOEHHUE CEUEHUM

30
Pemenue 3agau
31
Pemrenue 3agau
32
KonTpoabHasi padora Ne2
33

[lepnieniuKynsapHbIE MPSMBIE B IPOCTPAHCTBE




34

[TepnieHAMKYIAPHOCTD MPSIMOM U TIOCKOCTHU. [Ipr3Hak
MEPICHANKYIISIPHOCTH NPAMON U TJIOCKOCTH.

35
[TepienAKyYIAPHOCTH MPSIMOM U TIIOCKOCTHU. [Ipr3Hak
MEePIEHINKYISIPHOCTH MIPSMOM M TUIOCKOCTH.

36
[TepnieHAMKyYISAPHOCTH MpsIMOU U TIOCKOCTU. [Ipr3Hak
MEPIEHAUKYIIIPHOCTH MPSAMOM U TIOCKOCTH.

37
TeopeMa o mpsMOi NEPIEHANKYJISIPHOHN MJIOCKOCTH

38

Pemenue 3amau Ha MNEPHNCHAUKYIAPHOCTDb HpﬂMOﬁ H IIJIOCKOCTH.




39

Pemrenne 3ana4 Ha NEPHEHAMKYISIPHOCTD IPSIMOM U INIOCKOCTH.

40
Pemenue 3a1a4y Ha NEPIEHANKYISIPHOCTD MPSAMOM U MIIOCKOCTH.

41
PaccrostHue oT Touku 10 miockocTu. IleprnieHauKynsp U HaKJIOHHAS.
Teopema o Tpex nepneHAUKYIIpax.

42
PaccrostHue oT Touku 10 miockocTu. [leprieHauKynsp U HakJIOHHAS.
Teopema o Tpex nepneHAUKyIIpax.

43

PaccrostHue oT Touku 10 miIockocTu. lleprieHauKynsp U HaKIIOHHAS.
Teopema o Tpex nmepneHAUKYIIpax.




44

Yroa mexay npsaMoi U III0CKOCThIO

45
Yroa Mmexay npsaMoi U MII0CKOCThIO
46
Pemrenue 3agau
47
Pemrenue 3agau
48

Pemenue 3amau




49

JIByrpanHsli yrou. [Ipu3Hak nepneHauKyIIpHOCTH ABYX INIOCKOCTEN

50

JIByrpanHsb1i yrou. [Ipu3Hak nepneHauKyIIpHOCTH ABYX IIOCKOCTEN
o1

JIByrpanubiii yrod. [Ipu3Hak nepneHauKyasspHOCTH JBYX MIOCKOCTEH
52

[IpssmoyroiapHBIN TapasuieIenune
53

[IpssMoyrobHBIN Tapasieen e




54

Pemenue 3amau

55

Pemenue 3agau
56

Pemrenue 3agau
57

Pemrenue 3agau
58

Tpexrpannsiii yroy. MHOTOTpaHHBIE YTIIbI




59

Tpexrpanssiii yroia. MHOrorpaHHsle yribl

60
TpexrpanHslid yroia. MHOrorpaHHbI€ yribl
61
KonTpoabHasi padora Ne3
62
IlonsiTE MHOTOIpaHHUKA
63

IIpuzma




64

[Ipusma
65

[Ipusma
66

[Inomans MOBEPXHOCTH MIPU3MBI
67

[Inomans MOBEPXHOCTH MPU3MBI
68

IInomann MOBCPXHOCTHU ITPHU3MBI




69

[Inpamua. IIpaBunbHas nupamuaa. Y cedyeHHas nupamua.

70

[Inpamua. [TpaBunbHas nupamuaa. Y cedyeHHas nupamMua.
71

[Tupamuna. [IpaBuibHas nupamuga. Y cedeHHas MUpamMu/Ia.
72

[Inomanp MOBEpXHOCTU MUPAMUIBI
73

IInomann MOBCPXHOCTHU ITUPAMUJIbL




74

HJIOHIalII) MMOBCPXHOCTHU IMUPAMHUIBI

75

[IpaBuUsIEHBIE MHOTOTPAHHUKH
76

[IpaBuUsIbHBIE MHOTOTPAaHHUKH
77

Pemrenue 3agau
78

Pemenue 3amau




79

Pemenue 3amau

80
Pemenue 3agau
81
KonTpoabHas padora Ne4
82
[lonaTre BekTOpa B MpOCTpAHCTBE. PaBEHCTBO BEKTOPOB
83

ITonsarue BCKTOpa B IIPOCTPAHCTBCE. PaBencTBo BCKTOPOB




84

CrnosxeHune ¥ BBIYUTAaHUE BEKTOPOB. Y MHOXKEHHE BEKTOpA Ha YUCIIO

85
CrnoxeHue ¥ BBIYUTaHHE BEKTOPOB. Y MHOKEHHE BEKTOPA Ha YNCIIO
86
Kommnnanapueie BekTopsl. [IpaBuio napamnenenunena. Paznoxenue
BEKTOPA [0 TPEM HEKOMIUIAHAPHBIM BEKTOpaM.
87
Kommuianapuseie Bexropsl. [IpaBuino napamienenunena. Paznoxenue
BEKTOPA 10 TPEM HEKOMIUIAHAPHBIM BEKTOPaM.
88

KOMHJ’IaHapHHe BCKTOPEI. HpaBI/IJ'IO IapauiCJICIuIcaa. Paznoxenue
BCKTOpa I10 TPEM HCKOMILIAHAPHBIM BECKTOpPaM.




89

Pemenue 3amau

90
Pemenue 3agau
91
Pemrenue 3agau
92
IToBTOpenue kypca 10 kiacca
93

IHoBTOpenue kypca 10 kiacca




94

IToBTOpenue kypca 10 kiaacca

95

IMoBTOpenue kypca 10 kiacca
96

IToBTOpenue kypca 10 kiacca
97

IToBTOpenue kypca 10 kiacca
98

IHoBTOpenue kypca 10 kiacca




99 1
Urorossiii 3auet 1o kypcy reomerpuu 10 kimacca

100 1
Hrorosslii 3a4ueT no Kypcy reomerpun 10 kiacca

101 1
Pemenue 3aga4 no Bcemy Kypcy

102 1
Pemenue 3agay no BceMy Kypcy

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




