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1. COAEPKAHUE YYEBHOI'O KYPCA «I'EOMETPUS»
Tena BpaeHus

[unmunapudeckass MOBEPXHOCTb, 00Opa3ylolve LWIMHIPUYECKOH TOBEPXHOCTH, OCh
LWIMHAPUYECKON MoBepXHOCTH. LIMmuHIp: ocHOBaHUSA U OOKOBas MOBEPXHOCTb, 0Opa3yomas u
0Cb; IUIOIAAb OOKOBOM U MOIHOM TOBEPXHOCTH.

Konnueckass MOBEpXHOCTb, 0Opa3yrole KOHHYECKOW TOBEPXHOCTH, OCh W BepIIMHA
KOHMUYECKOW moBepxHOCTH. KoHyc: ocHOBaHME M BepUIMHA, 0Opa3yroomas W OCh; IUIOMIAIb
OOKOBOW M NOJHON MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3ylollue M BBICOTA; OCHOBAHUSA U
OOKOBast MOBEPXHOCTb.

Chepa wm map: meHTp, paamyc, OUAMETp; IUIONIANb MOBEpXHOCTH cdepbl. B3anmHoe
pacmionoxxenue chepsl 1 IIIOCKOCTH; KacaTelbHask INIOCKOCTh K cdepe; miomas CQepsl.

N300pakeHue Tes BpallleHHUs Ha IJIOCKOCTU. Pa3BEpTka umHApa U KOHyca.

KomOuHanmu ten BpaleHuss 1 MHOTOTPaHHUKOB. MHOTOTrpaHHUK, OMMCAHHBINA OKOJIO C(epsl;
cdepa, BiMcaHHast B MHOTOTPAaHHUK, WJIH TEJIO BPAIICHUS.

[TonsitTne 00 o00BEMe. OcHoOBHBIE cBoWcTBa 00BEMOB Teil. Teopema 00 o00BEME
IOpSMOYTOJIBHOTO Mapajuienenunena u ciaeactsus u3 Heé. O0béM LmmmHApa, KoHyca. O0bEM
1apa u Iiomaab chepsl.

[lonobuble Tena B mnpocTpaHcTBe. COOTHOIIEHHS MEXIy IUIOMIAJIMU IOBEPXHOCTEH,
00BbEMaMHU TOJOOHBIX TEJI.

Ceuenus nunuHApa (MapajuieabHO U NEPIEHANKYISPHO OCH), CEUeHHsI KOHYyca (MapajiiebHOe
OCHOBAHHIO U MPOXOJIAIIIEe Yepe3 BEpIINHY), CEUeHHUs Iapa.

BekTopbl 1 KOOpAWHATHI B IPOCTPAHCTBE

Bekrop Ha tutockocty U B mpoctpaHcTBe. ClIOKEHHE M BBHIYMTAHHE BEKTOPOB. Y MHOXKCHHE
BEeKTOpa Ha uucio. Pa3nokeHue BeKkTopa Mo TpEM HEKOMIUIaHApHBIM BekTopam. IIpaBuio
napauenenunena. Pemenue 3ajay, CBI3aHHBIX ¢ IPUMEHEHHUEM MPABUII ICHCTBHI ¢ BEKTOPaMH.
IIpsmMoyronbHas cucremMa KOOpAHMHAT B mpocTpaHcTtBe. KoopamuHatel Bektopa. IIpocreiimmue
3aJayd B KOOpAHMHATaX. YTON MeXIy BekTopamu. CKalsipHOE TPOH3BENECHHE BEKTOPOB.
Bbruucnenue yrimoB Mexay HpsSMBIMH U IUIOCKOCTSIMH. KOOpAMHAaTHO-BEKTOPHBI METOA IpH

pCHICHUN TCOMCTPUUCCKHUX 3aJiay.

2. IIIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATbI
JIMYHOCTHBIE PE3YJIBTATHI
JIMuyHOCTHBIE pPE3yNbTaThl OCBOEHHS NPOrpaMMbl ydueOHOro mnpenmera «MaTemaTHKa»
XapaKTEePU3YIOTCA:

Fpamancxoe BOCIIMTAHHEC:



Cc(OPMHUPOBAHHOCTBIO IPAXKAAHCKON MO3UIMK 00yJaroLIerocs Kak akTUBHOIO U OTBETCTBEHHOI'O
YJieHa  POCCHICKOro  oOIIecTBa,  MPEICTaBIEHHMEM O  MaTeMaTHYecKHMX  OCHOBAax
(YHKIMOHUPOBAHUS DPA3MUYHBIX CTPYKTYp, SBJICHUH, NPOLEAYp TPaKAAHCKOTO OOIIeCTBa
(BBIOOpBI, ONMPOCHI U Mp.), YMEHMEM B3aUMOJCICTBOBAaTh C COLUAIBHBIMU HMHCTUTYTAMU B
COOTBETCTBUM € UX QYHKIMIMU 1 Ha3HAYEHUEM.

ITaTpuoTnyeckoe BoCIUTAHUE:

c(OPMHPOBAHHOCTHIO POCCUICKOW Tpa)KIaHCKOW HJICHTUYHOCTH, YBKEHHUS K IMPOLUIOMY H
HACTOSILEMY POCCUICKON MaTeMaTHKH, LIEHHOCTHBIM OTHOLIEHHUEM K JOCTHKEHHUSIM POCCUICKUX
MaTEMaTHUKOB M POCCUICKONW MaTeMaTH4eCKOM IIKOJIbI, K MCIIOJIb30BAaHUIO 3TUX JTOCTHIKEHUH B
JPYruX HayKax, TEXHOJIOTUSX, Chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:

OCO3HaHMEM JIyXOBHBIX LIEGHHOCTEH POCCUHCKOro Hapoa; chOpMUPOBAHHOCTHIO HPABCTBEHHOI'O
CO3HAHUS, ITMUYECKOI'O IOBEIEHUS, CBSA3aHHOIO C MPAKTUUYECKUM MPUMEHEHHEM JIOCTHIKEHUH
HAayKH U JIEATEIbHOCThIO YYEHOr0; OCO3HAHUEM JIMYHOI'O BKJIaJa B MOCTPOECHUE YCTONYHMBOIO
Oyy1iero.

JcTeTHYeCKoe BOCIIUTAHHUE:

ACTETUYECKUM OTHOUIEHMEM K MHpPY, BKJIKOYas 3CTETUKY MAaTEMAaTHYECKHUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PELICHUH, pacCyKIeHUI; BOCIIPUMMUYNBOCTHIO K MaTeMaTHYECKUM acleKTaM
Pa3IUYHBIX BUJIOB UCKYCCTBA.

PDu3nyecKoe BOCIUTAHHE:

c(OPMHPOBAHHOCTBIO YMEHHsI IPUMEHSTh MaTeMaTHYeCKUe 3HaHUs B MHTEpecax 3J0pOBOTO U
Oe3omacHoro oOpa3a »H3HU, OTBETCTBEHHOIO OTHOILIEHHUS K CBOEMY 370POBBIO (370pOBOE
nuTaHue, cOaaHCHPOBAHHBIN PEKUM 3aHATUN U OT/bIXA, peryisipHas (u3nuecKas aKTUBHOCTB);
¢du3uveckoro COBEpLICHCTBOBAHUS, pu 3aHATHAX CIIOPTUBHO-03/10pPOBUTEIIBHON
JESATENBHOCTBIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM IIEHHOCTH TPYJ0JII00Us; UHTEPECOM K pa3iINuHbIM cepam
npo¢eCCHOHATIBHON eATeTbHOCTH, CBI3aHHBIM C MaTeMaTUKON U €€ MPUIIOKEHUSIMHU, YMEHUEM
COBEpIIaTh OCO3HAHHBIA BBHIOOP Oyaymied mnpodeccud W pealn30BBIBATE COOCTBEHHBIE
’KU3HEHHbIEC IJIaHbl; TOTOBHOCTBIO M CIOCOOHOCTHIO K MaTeMaThdeckoMy oOpa3oBaHUIO U
€caM000pa30BaHUI0 Ha MPOTSHKEHWH BCEW JKU3HU; TOTOBHOCTHIO K AaKTUBHOMY Y4YacTHIO B
pELIEHNU IPAKTUYECKUX 3aa4 MaTEMaTUYECKOM HAIIpaBIEHHOCTH.

IKO0JIOTHYECKOe BOCIIUTAHHUE:

C(OPMHPOBAHHOCTBIO  SKOJIOTMYECKOM  KyJIbTYPbl, IOHHUMAHHUEM BIHSHUS  COLMUAIBHO-

SKOHOMHYECKHX TPOIECCOB Ha COCTOSHHUE NPHUPOJHOW W COLMAIBHOW CpPEIbl, OCO3HAHWEM



I00aTbHOTO  XapakTepa JKOJIOTMYECKUX  MpoOiieM; OpueHTaluel Ha  MpUMEHEHUe
MaTEeMaTUYeCKUX 3HAHUU NIl pEHIeHUs 3a/1a4 B 00JACTH OKpYKAIoLEH Cpefibl, MIIAHUPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIIEICTBUN JIJIs1 OKPYXKAIOIIEH Cpe/Ibl.
LleHHOCTH HAYYHOI'0 MO3HAHHUA:
c(hOpPMUPOBAHHOCTHI0 MHUPOBO33PEHUSI, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HAyKH W OOIIECTBEHHOW TPAKTHKH, IOHMMAaHHWEM MaTeMaTHYeCKOW HayKu Kak cdepsl
YeJIOBEUECKON JIEATETbHOCTH, 3TANOB €€ pa3BUTUSA U 3HAYMMOCTH JJIs Pa3BUTHS LIUBUIIN3AIINY;
OBJIQJICHUEM SI3bIKOM MAaT€MATHKHM M MAaTE€MaTU4YeCKOW KYJIbTYpOM KaK CPEICTBOM IO3HAHUS
MHpa; TOTOBHOCTBIO OCYLIECTBJIATh HPOEKTHYH) U HCCIEI0BATEIbCKYI) JI€ATEIbHOCTD
WHJUBUIYaJIbHO U B TPYIIIIE.
METANPEAMETHBLIE PE3YJIbTATDBI
MetanpeameTHble pe3ynbTaThl OCBOCHHUS MpOrpaMMbl yueOHOro mpeamera «MareMmaTukay
XapakTEepU3ylOTCSd  OBJIAJICHUEM  YHUBEPCAIbHBIMM  IIO3HABATEIbHBIMU  JCHCTBUSIMH,
YHUBEPCATHHBIMH ~KOMMYHHUKATUBHBIMU  JCHCTBUSAMH, YHUBEPCAIBHBIMH PETYJISTUBHBIMU
JICUCTBUSMM.
1) VYHuBepcanpHbIC I[03HABaTENbHBIE JAEWCTBUA, oOecreynBaroT (GOpMUpOBaHHE 0a30BBIX
KOTHUTHUBHBIX IPOIIECCOB O0yyaronuxcs (OCBOGHHWE METOJOB MO3HAHWS OKPYKAIOIIET0 MHUPA;
MIPUMEHEHHUE JIOTUYECKUX, UCCIIEIOBATEILCKUX OMEepallnii, yYMEHU paboTath ¢ nHpOpManuei).
ba3oBrie mornueckue AeMCTBHUS:
® BBIABISTH M XapaKTEPH30BaTh CYIIECTBEHHBIE MPU3HAKA MATEMaTHYECKUX OOBEKTOB,
MOHSATUN, OTHOIICHUM MEXIYy TMOHATUIMH; (DOPMYyTHUPOBATH OMpPEACNCHUS TOHSITHI;
YCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(HUKAIMU, OCHOBAaHUS ATl 0000IIeHUs U
CpaBHEHUS, KPUTEPUHU TPOBOJMMOI0 aHAJIN3A;
® BOCIPHHHMATH, (OPMYIUPOBATH U MPEOOPa30OBBIBATH CYXKACHUS: YTBEPIUTEIbHBIE U
OTpHUIIATENIbHBIE, €IMHUYHBIE, YaCTHBIE M OOIIHE; YCIOBHEIE;
® BBIABIATH MaTeMaTHYECKHE 3aKOHOMEPHOCTHU, B3aMMOCBSI3U U MPOTUBOPEUUS B (pakKTax,
JAHHBIX, HAONIOACHUSIX W YTBEPXKIACHUSX; Tpejaratb KPUTEPUU JJIsi BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEYUNIA;
e JieNaTh BBIBOJBI C HCIOJNB30BAHMEM 3aKOHOB JIOTHUKH, JIEAYKTHUBHBIX U WHIYKTHBHBIX
YMO3aKIJIIOUCHHH, YMO3aKIIFOUSHHH 110 aHAJIOTHH;
® TIPOBOJUTH CAMOCTOSITEILHO JOKA3aTeIbCTBA MATEMATHUECKUX YTBEPKACHUHN (TIPSMBIE U
OT TMPOTUBHOT0), BEICTPAUBATh apTyMEHTAIMIO, IPUBOIUTH IPUMEPHI U KOHTPIPUMEPHI;

000CHOBBIBATH COOCTBEHHEIC CYKACHUA U BBIBOJBI,



BBIOMpATh cHoco0 pemeHus Yy4eOHOM 3ajgauu (CpaBHHMBATh HECKOJBKO BapHaHTOB
peureHusi, BEIOMpaTh HauOoJIee MOIXOMAMINN C YU4ETOM CaMOCTOSTENBHO BBIZICICHHBIX

KpUTEPUEB).

bazoBrie ncciegoBaTenbcKyue ASHCTBUS:

UCIIONIb30BAaTh  BOMPOCHI  KaK  HMCCIEAOBATEIbCKUNW  WHCTPYMEHT  TO3HAHHS,
(dbopMyITUpPOBaTh BOIMPOCHL, (PUKCUPYIOIIME MPOTUBOpEUYUE, MPOOJIEeMy, YCTaHABIMUBATH
HCKOMOE U JJaHHOE, (POPMHPOBATH TUIIOTE3Y, APTyMEHTHPOBATH CBOIO MO3UIIHIO, MHEHHE;
MPOBOANTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBINM OKCIEPUMEHT, HCCICIOBAHUE IIO0
YCTAHOBJICHHIO OCOOCHHOCTEH MaTreMaTHYecKoro oOBeKTa, SBJCHHUS, Ipoliecca,
BBISIBIICHUIO 3aBUCUMOCTEH MEXIY 00bEKTaMU, SIBICHUSIMH, TIPOLIECCAMU;
CaMOCTOSTENILHO (POPMYJIMPOBATh OOOOIIEHHS M BBIBOJIBI IO PE3YJIbTaTaM MPOBEAEHHOTO
HAOJIIO/ICHUS, WCCIICIOBAaHMS, OIICHUBATH JOCTOBEPHOCTH IOJNYYEHHBIX PE3YJIbTATOB,
BBIBOJOB 1 0000IIEHNI;

MIPOTHO3HPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKKE BBIIBUTATH MPEITIOI0KEHUS O

€T0 pa3sBUTUH B HOBBIX YCJIOBHAX.

Pa6ota ¢ nuadopmanueii:

BBIABJIATH Ile(l)I/IHI/ITI)I I/IH(l)OpMaIII/II/I, JaHHBbIX, HGO6XOI[I/IMBIX AJIs1 OTBETA HAa BOIIPOC U IJIA
pELIeHNus 3a1a4H;

BI)I6I/IpaTB I/IH(i)OpMaHI/IIO u3 HCTOYHHUKOB PAa3JIMYHBIX  THIIOB, AHAJIU3UPOBATD,
CHUCTEMaTH3MpOBaTh M HMHTEPIPETUPOBATh HMH(GOPMALMIO PA3TUYHBIX BHUIOB U (GopM
IIPEJICTaBIICHHUS,

CTPYKTYpUpOBaTh  HH(pOpMalMI0, TMPEACTaBIATh €€ B  pa3sNUuHbIX  (opmax,
WUTIOCTPUPOBATH TpapuyuecKy;

OLIEHUBATh HAAEKHOCTH HH(GOPMAIMM MO CAMOCTOSITENBHO C(HOPMYIMPOBAHHBIM
KPUTEPUIM.

2) YHuBepcalbHble KOMMYHUKAaTUBHBIE NEHCTBUSA, 0OecreuynBaroT c(HOPMUPOBAHHOCTD

COIIMaJIbHBIX HAaBBIKOB 06y11a}01111/1xca.

OO0wienue:

BOCIIPHHUMATh U ()OPMYJIHPOBATH CYXKIEHHUS B COOTBETCTBUU C YCIOBHSMH M LEISIMHU
oOIIeHus; SICHO, TOYHO, TPAaMOTHO BBIpaKaTh CBOIO TOYKY 3pPEHHMS B YCTHBIX H
NUCbMEHHBIX TEKCTaxX, JAaBaTh MOSICHEHUS IO XOAY PELIeHMs 3aJaud, KOMMEHTUPOBATh
MOJTYYEHHBIN pe3yJIbTaT;

B X0JIe OOCYXJIEHHs 337aBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOM TeMbl, MPOOIEMBI,
perraeMoi 3a/1auu, BEICKA3bIBATh HMJICH, HALIEICHHBIC HAa MTOWCK PEIICHHS; COMOCTABIATh

CBOM CYXJICHUS C CY>KICHUSIMH JAPYTrUX YYaCTHUKOB JHasiora, 0OHapyKUBaTh pa3inyiue 1



CXOJCTBO MO3MLMH; B KOPPEeKTHOW ¢opme (opMyaupoBaTh pa3HOIJIACHs, CBOU
BO3PaKEHU,

IIPEICTABIIITh PE3YJAbTaThl PELICHUS 3alayd, KCIEPUMEHTAa, MCCICNOBaHUsA, NPOCKTa;
CaMOCTOSITENIFHO BBIOMpPATh (OpPMAT BBICTYIUICHHS C YYETOM 3a4ad MPE3CHTAUUN U

0COOCHHOCTEH ayAUTOPHH.

CoTpyaHUYECTBO:

IOHUMAaTh U HUCIOJb30BATh MPEUMYILECTBA KOMaHIHOW M MHAWBUIYAJIILHOW pabOThl NpU
pelIeHUH y4eOHbIX 3aJay; MPUHUMATh Li€Jb COBMECTHOW NEATEIbHOCTH, IIAHUPOBATh
OpraHu3allii0 COBMECTHOM paloThl, pacmpenensiT BHIBI padoOT, JIOTOBapUBATHCA,
00CYX/1aTh MPOLIECC U PE3YNbTAT paboThl; 0000IIATh MHEHHUS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B TPYNIOBBIX (Gopmax paboTsl (00CyKAeHUs, 0OMEH MHEHHI, «MO3TOBbIC
HITYPMBI» U UHBIE); BHITIOJIHSITH CBOIO YacTh pabOTHI M KOOPAMHUPOBATH CBOM JICHCTBHUS C
JPYTUMH 4eHaMHU KOMaH/bl; OLIECHUBATh KAueCTBO CBOETO BKJIaJa B OOLIMI MPOAYKT IO

KpUTCpUAIM, C(I)OpMyanOBaHHLIM Y4aCTHUKaMU B3aUMOJICUCTBHUS.

3) VYHuBepcalbHBIC pETYISITHBHBIC JICHCTBHS, OOCCIEUMBAIOT (POPMHUPOBAHUE CMBICIOBBIX

YCTAaHOBOK M JKU3HCHHBIX HABBIKOB JINYHOCTH.

CaMoopr aHU3alus:

COCTaBJIATh IIJIaH, aJrOPUTM PpPCHICHUA 3aa4du, BH6I/IpaTB CIroco0 peumieHus ¢ y‘IéTOM

UMEIOLINXCS PEeCypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATh

BapHaHThI PELICHUH ¢ y4ETOM HOBOW MH(OpMALINH.

CaMOKOHTpOIIb:

BJIQ/IETh HaBBIKAMM IIO3HABATENIbHOM peQUIeKCMM KaK OCO3HAHMS COBEPIIAEMbIX
JNeMCTBUH M MBICIUTENbHBIX IPOLECCOB, MX pPE3YyIbTaTOB; BIAAETh CHOCO0aAMU
CaMOIIPOBEPKH, CAMOKOHTPOJSA IIpollecca M pe3yibTaTa pPEIICHWS MaTeMaTU4YeCKOn
3a/1a4u;

IPEABUACTh TPYIHOCTH, KOTOPBIE MOI'YT BO3HMKHYTb IIpU PELIECHUU 3a7a4d, BHOCUTH
KOPPEKTUBBI B JESITEILHOCTh Ha OCHOBE HOBBIX OOCTOSATEILCTB, AAHHBIX, HAWJIEHHBIX
OIIMOOK, BBISIBIIEHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBHE pe3yjbTaTa M€ U YCIOBUSIM, OOBSICHATH MPUUUHBI
JOCTHKEHUS WM HEIOCTHKEHHUS Pe3yIbTaTOB JIeATEIbHOCTH, HAXOIUTh OIINOKY, JaBaTh

OLIEHKY NTPHOOPETEHHOMY OIBITY.

MNPEJIMETHBIE PE3YJIBTATHI

OnepupoBaTh MOHATUSMU: IMIMHIPUYECKAs MOBEPXHOCTh, OOpa3yollyde IUIMHIPHUYECKON
MOBEPXHOCTHU; IWJIMHAP; KOHUYECKas MOBEPXHOCTh, 0Opa3yloliye KOHWYECKOW MOBEPXHOCTH,
KOHYC; cheprueckasi IOBEpXHOCTb.

PacnioznaBats Tena BpaimeHus (MIIHHAP, KOHYC, cdepa U mmap).



OOBACHATH CITOCOOBI TTOJTYUYCHHSI TEJT BPAIICHUS.

KnaccugunupoBars B3auMHOE pacHoIOkKeHHe CPephl U TIIOCKOCTH.

OnepupoBaTh NOHATUSAMU: IIAPOBOMl CETMEHT, OCHOBAaHUE CETMEHTAa, BBICOTA CETMEHTA;
IapOBOM CJIOM, OCHOBaHHE 1IAPOBOT'0 CJIOSI, BHICOTA IIAPOBOTO CJIOS; IIAPOBOM CEKTOP.
Boeruncnsate 00BEMBI M TUIONIAAM TOBEPXHOCTEH TEJ BpaIICHHS, T'C€OMETPHUYECKHX Tel C
npUMeHEeHHEM (HOPMYIL.

OnepupoBaTh MOHATHSMH: MHOTOIPAaHHUK, BIUCAaHHBIA B cepy U OMHCAHHBINA OKOJO COEphI;
cdepa, BliMCaHHAs! B MHOTOTPAHHUK WJIM TEJIO BPAILICHHUS.

BbraucnsaTe COOTHOIICHHS MEXKAY IUIOMIAIIMU TOBEPXHOCTEN U 00bEMaMHU MOT0OHBIX TE.
N3o0paxarh wu3ydaembie (UTYpBI OT PYKH U C TMPUMEHEHHEM TPOCTBHIX UYEPTEKHBIX
WHCTPYMEHTOB.

BrITIONTHATE (BBIHOCHBIC) TUIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (HUTYp: BHI
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHS TEIl BPALICHHUS.

W3Brekatb, WHTEPIPETHPOBATH M MPEoOpa3oBbIBaTH HHGOPMALKUIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYecKUux (PUrypax, mpeAcTaBICHHYIO Ha YepTEkKaxX U PUCYHKAX.

OnepupoBaTh NOHIATHEM BEKTOP B IIPOCTPAHCTBE.

BbINONHATE JEHCTBUS CIOXKEHUS BEKTOPOB, BBIYMTAHMS BEKTOPOB MU YMHOKEHMSI BEKTOpa Ha
YHCII0, 00BSACHATH, KAKUMH CBOMCTBAMHU OHU 00J1aJ1ak0T.

IIpuMeHATh IpaBUIIO NapasuIeICINAIIEIA.

OrnepupoBaTh NOHATHUSAMU: JEKAPTOBBI KOOPJAUHATHI B IIPOCTPAHCTBE, BEKTOP, MOAYJIh BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YTOJI MEX1Y BEKTOPaMH, CKaJIsIPHOE MPOU3BEICHHUE
BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPBI.

Haxonuth cymMMy BEKTOPOB M MNPOM3BEACHHE BEKTOpAa HAa YMCIIO, YrOJ MEXAY BEKTOpamu,
CKAJIIPHOE MPOU3BEAECHUE, PACKIIAIbIBATH BEKTOP O ABYM HEKOJUIMHEAPHBIM BEKTOPaM.
3aiaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIMHAT.

[IpumensTb  reomeTpuyeckue  (akThl AN pElIeHHs  CTePEOMETPUYECKHX  3ajad,
MPEOoJIaraloiuX HECKOJIbKO IIaroB PELICHHs, €CNIM YCJIOBUS NPHUMEHEHUs 3a/aHbl B SIBHOU
dbopwme.

Pemats mnpocteiliine reoMerpuueckue 3aJayd Ha MPUMEHEHHE BEKTOPHO-KOOPAWHATHOTO
MeTo/1a.

Pemate 3agauMm Ha  JOKA3aTeNbCTBO MAaTEMaTHYECKMX OTHOLIEHWH M HAXOXKJEHHUE
TEOMETPUUYECKUX BEIUYHMH MO 00pas3liaM WM aJrOpUTMaM, IPUMEHSST U3BECTHBIE METOJbI TPHU
PELICHNH CTaHAAPTHBIX MAaTEMAaTUYECKUX 3a/1a4.

[IpuMeHsATh mpocTeliIne NPOrpaMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBbI
IIPU PEIICHNUN CTEPEOMETPUUECKHX 3a/1ay.

[IpuBOoANTH MpUMEPHI MAaTEMaTUYECKUX 3aKOHOMEPHOCTEW B MPHUPOJE U >KU3HHU, PACIIO3HABATh
MPOsIBJIEHUE 3aKOHOB F'€OMETPHUH B UCKYCCTBE.

[IpuMeHATh TMONTyYEHHBIE 3HAHWS Ha TIPAKTUKE: aHAIM3UPOBATH pEAIbHBIC CUTyallud U
NPUMEHATh U3Y4YEHHBbIE TMOHATHUS B  IMPOLIECCE TMOMCKA  PEIICHHS  MaTeMaTH4YeCKU
c(hopMyIUpOBaHHON MPOOIEMBI, MOAECTUPOBATH pPEabHbIC CHUTYAIllMd Ha S3BIKE TEOMETPHH,
MCCJIE0BATh MOCTPOEHHBIE MOJIETU C MCIOJIB30BAHMEM T'€OMETPUUYECKUX IMOHATUA U TEOPEM,
anmapara aireOpsl; penraTh NpakTUIeCKUe 3a/1a4u, CBI3aHHBIC C HAXOXKJICHUEM I'€OMETPHUECKUX
BEJINYMH.



3. TEMATHYECKOE IINTAHUPOBAHHUE

e HaunmenoBanue KosinvecTBo yacoB DJIEeKTPOHHbBIE
11/-11 pa3JesioB U TeM B Konrpoabnsie | Ilpakruueckue | (uuppoBbIie)
IporpamMmel cero padoThI padoThI o0pa3oBaTe/IbHbIE
pecypchbl
bu6nmoreka [IOK
1 Tena Bpamenus 12
https://m.edsoo.ru/1c209e37
bu6nmoreka [IOK
2 OO0BEMBI TET 5 1
https://m.edsoo.ru/1c209e37
Bekropsl u bubnmnoreka HOK
KOOpJMHATHI B
3 P 10 1 https://m.edsoo.ru/1c209e37
MIPOCTPAHCTBE
[ToBTOpEHUE, bubnnoreka IIOK
00001IeHNE,
4 7 1 https://m.edsoo.ru/1c209e37
CUCTEeMaTU3aIHs
3HAaHUHU
OBILEE
KOJIMYECTBO 34 3
YACOB IIO
[MPOTPAMME
4ATEMATHUYECKOE INTAHUPOBAHUE C YKASAHUEM KOJIMYECTBA YACOB,
OTBOJUMBIX HA OCBOEHME KAXK/J10W TEMBI
Ne| | Tema ypoka KomnuecTso 6)1(0) A3
n/m 4acoB
Tena spamenus (12 1)
1 Cdepa u map: 1eHTp, paanyc, 1 https://m.edsoo.ru/0341bc2b
JTUaMeTp; TUIOMIAlb TOBEPXHOCTH
cepsl
2 B3aumMHuoe pacrionoxxenue chepsl 1 1 https://m.edsoo.ru/bed12a43
IJIOCKOCTH; KacaTellbHasl TUIOCKOCTh
K cdepe; miomanb cepbl
3 | N3o0paxkenue cepsl, mmapa Ha 1 https://m.edsoo.ru/bc15f712




miockoctu. CedeHus mapa

Hunuaapuyeckas NOBEPXHOCTD,
o0pa3yroIue MUIHHIPHIECKON
MOBEPXHOCTH, OCh IMJIHHIAPUUECKON

IIOBEPXHOCTHU

https://m.edso00.ru/6054b8c1

muHap: ocHOBaHUS B OOKOBas
MMOBEPXHOCTh, 00pa3yroInas u 0Ch;
IJIOIIAAb OOKOBOH M ITOJTHOM

IMOBEPXHOCTH

https://m.edso0.ru/188f6216

N300pakeHne NMIMHIpa HA
IUIOCKOCTH. Pa3BEpTka nunuHapa.
Ceuenus nuiMHIpa (MII0OCKOCTBIO,
napajjieabHON Uin

MEPIEeHIUKYJIIPHON OCH LIMJIMHAPA)

https://m.edsoo.ru/016e25eb

Konnueckas noBEpXHOCTB,
o0pa3yroIne KOHUIeCKOn
IIOBEPXHOCTHU, OCh U BEPIINHA

KOHHYECKOM MMOBEPXHOCTU

https://m.edsoo.ru/c94ba09b

Konyc: ocHOBaHUE U BEpIIMHA,
o0pa3ymolas 1 och; MIO0IAAb

OOKOBOM U MOJIHON MOBEPXHOCTH

https://m.edsoo.ru/897dd3b2

Yceu€HHbI KOHyC: 00pa3yromue u
BBICOTA, OCHOBAaHUA U OoKoBas

MMOBEPXHOCTH

https://m.edsoo.ru/Obdelbe8

10

N306paxenne koHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.
CeueHus KoHYyca (IIOCKOCTBIO,
napajieIbHOM OCHOBaHHIO, U
IJIOCKOCTBIO, MPOXOASILEH yepe3

BEPILUHY)

https://m.edsoo.ru/1468bab3

11

12

KomOunanwms Ten BparieHus u

MHOT'OIr'paHHUKOB

MHOrorpaHHuK, ONMMUCaHHBINA OKOJIO

https://m.edsoo.ru/3cefl10e5

https://m.edso0.ru/0b136158




cdepsl; cdhepa, BIUcaHHAsS B

MHOI'OrpaHHUK HJIK B TCJIO

BpaIICHUS
O0BbéMbI TEa (54)
13| | Honstue 06 06béme. OcHOBHBIE 1 https://m.edso0.ru/26a03fh7
CBOICTBa 00BEMOB Tel
14| |O6bém UIHHIPA, KOHYyCa 1 https://m.edso0.ru/5513d87b
15 O0BEM mapa u wiommaas chepbl 1 https://m.edsoo.ru/d189bde2
16 | [Tono06HBIE TEa B MPOCTPAHCTBE. 1 https://m.edsoo.ru/810cfleb
COOTHOIICHUST MEXAY TUIOLIASIMU
MOBEPXHOCTEH, 00bEMaMU
MOAOOHBIX TEJ
17 | Konrtponbnas pabora Nel "Tena 1 https://m.edsoo.ru/4a33a8ab
BpameHus" u "O0beMbl Ten"
o BekTopbl 1 koopanHaThl B mpocTpancTie (10 1)
18 BekTop Ha MI0CKOCTH U B 1 https://m.edsoo.ru/5caefclb
HPOCTPAHCTBE
19 | |Croxenne u soramranme BEKTOPOB 1 https://m.edsoo.ru/23f4f089
20 | | Vmuoxenue BEKTOPA Ha YHCIIO 1 https://m.edsoo.ru/dee379eb
21| |Pasnowenne BEKTOPA 1O TPEM 1 https://m.edsoo.ru/a28fd74e
HEKOMIUTAHAPHBIM BEKTOPAM.
[IpaBuno nmapamnenenunena
22 | Permtenne 3aga4, cBI3aHHBIX C 1 https://m.edso0.ru/5a827900
MIPUMEHEHHUEM NPABUII JEHCTBUN C
BEKTOpaMu
23| | KoopanHaTHO-BEeKTOPHBII METO/T 1 https://m.edsoo.ru/d3alfe30
NP PENIEHUH TEOMETPHYCCKUX
3a/1a4
24 [TpsiMoyrosbpHas cucreMa 1 https://m.edsoo.ru/48db7058

KOOpJAWHAT B IPOCTPAHCTBE.

Koopaunats! Bektopa. Ilpocreiimue




3ala4i B KOOpAHUHATax

25 VYron Mexay BekTopamu. CKanspHoe 1 https://m.edsoo.ru/725effc4
NPOU3BE/ICHUE BEKTOPOB

26 Berunciienue yrioB Mexy 1 https://m.edsoo.ru/8efbe78e
OPSIMBIMHU U TUIOCKOCTSIMHE

27 KontpoinbHas padota No2"BekTopsbl 1 https://m.edsoo.ru/77c22fc5

Y KOOPJIMHATHI B MPOCTpaHCTBE"

IoBTOpEeHue, 00001IeHUE, cUCTeMAaTH3AUMS 3HAHUI (7 Y1)

28

[ToBTOpenue, 0600IIEHNE U
cucremaru3anus 3HaHui. OCHOBHBIE
¢burypsl, pakThl, TCOPEMBI Kypca

IUIAHUMCTPHUU

1

https://m.edso0.ru/1780ba5d

29

[ToBTOpEeHME, 0000IIEHNE U
cucremMaru3anus 3Hanuii. OCHOBHEIE
¢burypsl, pakThl, TEOPEMBI Kypca

IIJIAHUMETPUU

https://m.edsoo.ru/078cd184

30

[ToBTOpeHue, 0600IIEHNE U
cUCTeMaTu3alus 3HaHUi 3a1auu
TUTAHUMETPUHU U METOJIbI X

peLeHus

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

31

32

[ToBTOpeHue, 06001IeHNE 1
cUCTEMAaTH3aINs 3HAaHUN 3agaun
IUTAHUMETPUH U METOBI HX

perieHus

[ToBTOpeHme, 0600IIEeHNE U
cucreMarusanus 3HaHui OCHOBHBIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca

CTepPeOMETPUU

https://m.edsoo.ru/4dffda97

https://m.edsoo.ru/74b2ad91

33

HToroBast KOHTpoJbHAs paboTta Ne3

https://m.edsoo.ru/ec24dfc2

34

[ToBTOpeHme, 0600IIEeHNE 1

cucTeMaTu3alus 3HaHUu|

https://m.edsoo.ru/f465d10e




[ToBTOpenue, 0000IICHNE U

cucremMarusanuia 3HAHUM

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

34
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