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1. MACMOPT PABOYEW MPOIrPAMMbI YUYEEHOW ANCLUNTTTTINHDBI
MaTtemaTunka

1.1. O6nacTb NpUMeHeHUs paboyeir NporpaMmmbl

Paboyas nporpaMma y4ebHOW AMCLUMMHBI  NpefHa3HayeHa A1 U3y4YeHus
«MatemaTukn» ¢ uenbto peanmnsaumm TMNCC3 cpegHero npogeccMoHasibHOro 06pasoBaHnsA Mo
cneupmansHocTy CMNO 35.02.10 O6paboTKa BOAHbLIX GMOPECYPCOB.

1.2. Mecto Yy4ebHOM AMCUMMNAMHBbI B CTPYKTYpPe OCHOBHOW  MNpoeccuoHasibHOM
obpasoBaTe/ibHOW NMPorpaMmmbl:
AuncumnnvHa BXoauT Lmka o06LeobpasoBaTenbHbIX AUCUMNANH (Yrny6/eHHbIA YPOBEHb)

1.3. PesynbTaTbl OCBOEHUS YUYe6HOM ANCLUNINHDI

OcBoeHMe  cofepxaHus  y4yebHOW  AucuMnIMHbl  «MaTtemaTvka»  obecreymBaeT
[OCTVXXEHWNE CTYLleHTaMy CriefyHoLMX pe3y bTaTos:
« IMYHOCTHBbIX:

- C(hopMMPOBaHHOCTbL MPeACTaB/NEHNA O MaTEMATUKe KaK YHMBEPCASIbHOM Si3blKE HayKw,
CpeAcTBe MOZE/IMPOBAHUA AB/IEHWI 1 NMPOLLECCOB, UAESX U MeTOAaX MaTeMaTUKK;

- MNOHWMaHWe 3HauYMMOCTM MaTeMaTMKW [/11  Hay4YHO-TEXHWUYECKOro Mporpecca,
ChOPMMPOBAHHOCTb OTHOLLEHMA K MaTeMaTvKe Kak K 4acTu 06LLeyesioBEYECKOW Ky/bTypbl
yepe3 3HAKOMCTBO C UCTOPUEN Pa3BUTUS MaTeEMaTVKM, 3BOJOLMEN MaTEMAaTUYECKUX UAEN;

pasBUTUE  JIOTMYECKOTO  MbILLU/IEHWS,  MPOCTPAHCTBEHHOrO  BOOOPAXeHWS,
/ITOPUTMNYECKOI KyNbTYpbl, KPUTUHHOCTU MbILLSIEHWS Ha YPOBHE, HE06X0AMMOM AN ByayLel
NPOgecCUOHaIbHOM AeSATENbHOCTU, ANS NPOAO/HKEHMS 06pa30BaHMA 1 cCaMO06pa30BaHus;

- OBflafieHNe MaTeMaTUYeCKUMM 3HAHUAMUN Y YMEHUSMU, HEOOXOAUMbIMU B NMOBCELHEBHOW
XW3HW, [N1  OCBOEHMS CMEXHbIX eCTeCTBEHHO-HayUHbIX AUCLUMMAUH U OUCUMNINH
NPOgeCCUOHAIBHOIO  UMKMA, ANA  MNOMydYeHus 06pa3oBaHWs B 001acTaX, He Tpebyrowmx
yrny61eHHON MaTeMaTUYeCKON MOArOTOBKY;

- TOTOBHOCTb W CMNOCOGHOCTb K 06pa3oBaHMIO, B TOM 4WC/le Camoobpa3oBaHWIO, Ha
MPOTSXKEHUN BCEW JKU3HW; CO3HATE/lbHOE OTHOLUEHWE K HemnpepbiBHOMY 00pa30BaHMIO Kak
YCNOBUIO YCMELUHON NPOeCCMOHaNIbHON 1 0OLLLECTBEHHON AeATeNIbHOCTH;

- TOTOBHOCTb MW CMOCOBGHOCTb K CaMOCTOSITE/IbHOM TBOPYECKOW W OTBETCTBEHHOWA
[esATeNbHOCTW; - TOTOBHOCTb K KOJUIEKTUBHOW paboTe, COTPYAHWUYECTBY CO CBEPCTHWKamu B
06pa3oBaTe/IbHON, 0OLLECTBEHHO MOME3HON, Y4ebHO-MCCef0BaTe/IbCKOM, NPOEKTHON U ApYruX
BUAAX LeATeNlbHOCTH;

- OTHOLLEHMe K NpohecCMoHabHON AeATENbHOCTM KakK BO3MOXHOCTM Y4acTUs B PeLLEHNM
JINYHBIX, 0BOLLECTBEHHbIX, FOCYAaPCTBEHHbIX, 06LLEeHALOHAIbHBIX NPO6G/EM;

- MeTanpeamMe THbIX:

- YMeHWe CaMOCTOATE/IbHO Onpeaendtb LUenmM AeATeNbHOCTU W COCTaBNATb MaHbl
[eATeNbHOCTN;  CaMOCTOSATE/IbHO  OCYLUECTB/IATb,  KOHTPO/MIMPOBATb W KOPPEKTMPOBATb
[eATeNbHOCTb; MCMO/b30BaTh BCE BO3MOXHbIE PECYPCbl ANA AOCTUXKEHUS MOCTaB/IEHHbIX Liesel
W peann3alum niaHoB AesTeIbHOCTU; BblOUPaTh YCreLlHble CTpaTerMn B pasinyHbIX CUTyauusXx;

- YMeHVe MpOAYKTMBHO 00LAaTbCs WM B3aMMOAENCTBOBaTb B MPOLIECCE COBMECTHOM
[eATeNbHOCTM,  YYWTbIBaTb  NO3WUMM  APYTrMX YYaCTHWKOB  [eATe/IbHOCTH,  3(PeKTUBHO
paspeLlatb KOH(/IMKTbI;

- B/afieHMe HaBblkamy MO3HaBaTe/IbHOW, Y4ebHO-UCCNefoBaTe/IbCKOM W MPOEKTHOM
[eATeNbHOCTM,  HaBblkamy  paspelleHns  npobneMm;  CMOCOGHOCTb UM TFOTOBHOCTb K
CaMOCTOATENIbHOMY MOWCKY METOZOB PeLUeHUs MPakTUYecKMX 3afad, NPUMEHEHWNIO PasnyHbIX
METOZ0B MO3HaHUS;

- TOTOBHOCTb W CMOCOOHOCTb K CaMOCTOSTENIbHOW MH(OPMaLMOHHO-NO3HaBaTe /IbHOW
[eATeNbHOCTUN, BKIOYas YMEHWe OPWMEHTMPOBATbCA B Pas/IMYHbIX MCTOUYHMKAX WHQopmauuu,
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KPUTMYECKN OLeHMBaTb W WHTEPMPETMPOBaTb WH(OPMaUMo, MOMyYaeMyt0 W3 PasnnyHbIX
NCTOYHWKOB;

- BfafeHve A3bIKOBbIMU CPeACcTBaMMW: YMEHWE SICHO, JIOTMYHO U TOYHO M3naratb CBOHO
TOUKY 3PEHUs, UCMONb30BaTb afieKBaTHbIE 3bIKOBbIE CPEACTBA;

- BNajeHWe HaBblkaMK MO3HABaTE/IbHOM pe/ieKCN Kak OCO3HaHMS COBepLUaeMbIX
[ENCTBUIA U MbIC/IMTENbHBLIX NPOLECCOB, UX Pe3yNbTaToB 1 OCHOBaHWUIA, rpaHunL, CBOErO 3HaHWSA U
He3HaHWs, HOBbIX MO3HaBaTe/bHbIX 3a4ay U CPeACTB AN UX JOCTVKEHNUS;

- LeneycTpeM/sieHHOCTb B MOWUCKax W MPUHATUM pPeLUeHWd, CcOo06pasUTeNbHOCTL Y
WHTYULMS, PasBUTOCTb MPOCTPAHCTBEHHbIX MPEACTaBNEHWIA; CMOCOOGHOCTb BOCMPUHUMATb
KpacoTy M rapMOHMIO MMPa;

. NpeAMeTHbIX:

- ChOpMMPOBAHHOCTb MPEACTaB/EHNIA O MaTeEMaTMKe KakK YaCcTW MUPOBON KynbTypbl U
MecTe MaTemMaTWK/ B COBPEMEHHOM UMBMIM3aALMKM, CNOCOGaX ONUCaHWS ABNEHWIA peasibHOro
MMpa Ha MaTeMaTUYeCKOM A3bIKe;

- C(hopMUPOBAHHOCTL NPEeACTaBNEHUA O MaTeMaTUYeCKUX MOHATUAX KaK BadKHEeMLIMX
mMaTeMaTU4YeCcKUX MOAEeNsX, NO3BONSAIOLMX ONUCLIBATL W M3yyaTb pasHble MPOLECCHI U ABNEHNS;
MOHMMaHNe BO3MOXHOCTM aKCMOMAaTUUECKOr0 NOCTPOEHMSI MaTeMaTUUECKMNX TEOPWIA;

- B/afieHe MeTodamu [oKasaTe/fbCTB W aIfOPUTMOB PELLEHMS, YMEHUE UX MPUMEHAT,
MPOBOAUTL [JOKa3aTe/lbHble PACCYXAEHNSA B XOfe peLleHns 3a4ay;

- BafeHune CTaHAapPTHbIMKM MNPUEMAaMMN PELUEHWNA pPauMOHa/bHLIX U MppaLMOHasIbHbIX,
MOKasaTe/lbHbIX, CTEMEHHbIX, TPUFOHOMETPUYECKMNX YPaBHEHWIA W HEPABEHCTB, WX CUCTEM;
MCNO/Mb30BaHMe roTOBbIX KOMMbIOTEPHBIX NPOrpaMM, B TOM YuMC/ie AN NMOUCKa NyTU PeLleHns 1
WNNOCTPaLUM peLLeHns YpaBHEHWIA U HEPABEHCTB;

- C(hOPMMPOBAHHOCTb NPeACTaBNEHNI A 06 OCHOBHbIX MOHATUSX MaTeMaTUYecKoro aHamsa
M X CBOWNCTBAxX, BfafleHVe YMEHMEM XapaKTepu3oBaTb MoBefAeHWEe (DYHKUWMIA, UCNOb30BaHMe
MONYYEHHbIX 3HAHWUIA 15 ONUCaHUA 1 aHa/IN3a peasibHbIX 3aBUCUMOCTEN;

- B/afieHNe OCHOBHBLIMU MOHATUAMM O MOCKMX U NPOCTPAHCTBEHHBLIX FEOMETPUYECKMX
(hurypax, X OCHOBHbIX CBOMCTBaX; CHOPMMPOBAHHOCTb YMEHWNSA pacrno3HaBaTb reOMeTpUYecKme
(urypbl Ha uepTexkax, MOAENSX W B peasbHOM Mupe; MNPUMEHEHME W3Y4YEeHHbIX CBOWCTB
reoMeTpuYecknx uryp u ¢opmyn Ans pelleHns reoMeTpuyeckuMX 3afady M 3agad C
MPaKTUYECKNM COLEePXKaHUEM;

- chopMMPOBAHHOCTb  MPEACTaBNEHUA O npoueccax W SABMEHUSAX,  VMEIOLLMX
BEPOSITHOCTHbIV XapakTep, CTaTUCTUYECKMX 3aKOHOMEPHOCTAX B peaslbHOM MUpe, OCHOBHbIX
MOHATUSX 3/1EMEHTAPHOM TEOPUN BEPOSTHOCTEN; YMEHWIA HaXOAWUTb W OLEHMBaTb BEPOSTHOCTU
HaCTyn/ieHns COObITUIA B MPOCTEMLUMX MPAKTUYECKUX CUTYaLMAX M OCHOBHbIE XapaKTepPUCTUKM
CNyYaiHbIX BENNYMH;

- B/lafieHVe HaBblKaMW UCMO/b30BaHMS FOTOBbLIX KOMMbIOTEPHLIX NMPOrpamMmm npy peLleHnm

3a7au.

14. KonnyecTBO 4acoB Ha O0CBOeHME Mporpammbl Yy4YebHOM  AMCLMMVHBL U
NpoMeXyToyHas aTTecTaLlms:

MakcumanbHass yyebHas Harpyska obydatroLerocs 252 yaca, B TOM YKCHe:

0b6sa3ateNibHasA ayauTopHaa yyebHasa Harpyska obyuatoulerocs 234 yaca;

camocTosTe/IbHas paboTa 0byyaroLLerocs He npeaycMOTPeHa,;

MPOMEXYTOYHasA atTecTaums: 1 cemecTp AnddepeHUMPOBaHHbIA 3a4eT, 2 CeMecTp -
3Kk3ameH (18 vacos)



2. CTPYKTYPA U COOEPXXAHWE YYEBHOW ANCLUVMNANHBI

2.1. O6beM yUHebHOM ANCUMNANHBI U BUAbI y4ebHOW paboThbl

Bupg yuebHol paboThbl O6bem yacos
O6bem 0b6pazoBaTe/IbHON MporpaMmmbl yH4eOHON AUCUUNIINHDI 252
B TOM umC/Ie:
TeopeTnyeckoe obyyeHve 234

NpaKTUYecKme 3aHATUS 1 NabopaTopHble paboTbl :
VHAMBUAY&/IbHBIA NPOEKT -
camocTosTe/bHasA paboTa -
NPOMEXYTO4YHas aTTecTaums - 3K3aMeH 18



2.2. TemaTUUecKMiA NNaH 1 CoAepXKaHune y4ebHol ancUunnanHbl MatemaTuka

HavmeHoBaHWe pa3fenos U

Tem
1

BBefieHVe

PA3LE/ 1. PASBUTUVE
MOHATUNA O YWMCTIE

Tema 1.1.
MprbAXeHHble
BbIYMC/IEHNSA

Tema 1.2. KoMMn/eKCHbIe
ymcna

Cogep>kaHve y4ebHOro Martepuasia, JleKUUm 1 NpakTUYeCcKUe 3aHATUS, CaMOCTOATe/IbHaA paboTa
obyyaroLpXcs.
2

1 cemecTp
CopgepykaHue y4ebHOro Marepuana:
MaTemaTiKa B HayKke, TEXHUKE, SKOHOMMKE,  WMH(OPMAUMOHHLIX TEXHOMOTMSAX W MPaKTUYECKOWA
festenbHocTW. Llenm  w 3agaum vsydeHMss MaTeMatuku Mmpyv ocBoeHMM npodieccnin CMO  m
crieupansHocTeli CIO.
MpaKTun4yecKne 3aHATUA 1 nabopaTopHble paboTbi:

CamocTosiTensHasa paboTa obyvarowmxcs:
AJTTEBPA

CopepkaHvie yuebHOro marepuana:
1 [eicTBUTENbHbIE YMCHA. VICTOPWS Pa3BUATKS MOHSATUS YMC/A.
2. [eicTBIS Hap AEMCTBUTENBHBIMIA YMCTaMUX. [eOMETPNYECKOE M300pakeHne LeNCTBUTE bHBIX YMCEN.

3. VICTOYHWKN NPUBNIIKEHHBIX YCeN.

ABCO/MKOTHaA MOrpeLLHOCTb Y ee rpaHmLa. OTHOCUTESbHASA MOTPELLHOCTb U ee rpaHuLa.
4. ToYHble 3HaYaLLye Ldpbl Ymca.

[JeiicTBuA Hag, NPUGIKEHHBIMM Ymciamn. [pasuia NogcyeTa 3HauaLLyx Ldgp.

5. PeLLeHve ynpadkHeHWA. [eiicTBus Hag, MPUOBVKEHHBIMIA YCIaMN.

|_|paKTV|l-IECKI/Ie 3aHATUA N na6opaToprle pa60TbIZ

CamocTosiTeNnbHas paboTa obyyarLmxcs:

CopeprkaHue yy4ebHOro matepmana (fiekumm)

1 Pa3BuTHe NOHATUA Ymcia. KOMMIEKCHbIE YnCha.

OCHOBHble ~ COOTHOLLEHMs.  Anrebpavdeckast  (pOpMa  KOMIVIEKCHOrO  uucria.  [elictBua  Hapg
KOMIN/IEKCHBIMN YIC/IaMV B airebpanyeckoin opme.

2. CIoKEHViE 1 BbIUMTaHME KOMIMIEKCHBIX YMCEN, 33aHHbIX B anreGpanyeckoli thopme
3. YMHOXEeHViE 1 [IeNieH e KOMIMEKCHbIX YMCeN, 33aHHbIX B anreGpanyeckoil diopme
4. Bo3BefieHIie B CTEMEHb KOMIM/IEKCHBIX UICES, 33aHHbIX B a/re6panyeckoii topme

5. PellieHVie YMPakHEHUIA Mo Teme: «[JeiCTBIA Had, KOMIUIEKCHBIMM Y/CTiaMn B anirebpanyeckoli
(hopve».

MpakTUYeCKne 3aHATUSA U nabopaTopHble paboThbl:
7
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PA3LE/ 2. DYHKLN,
NX CBONCTBA U
MPADUKNA

Tema 2.1.
Yucnosble hyHKUMN

PA3OE/1 3. KOPHW,
CTEMNEHN U
NOrAP®MbI

Tema 3.1.
NokazaTesibHas,
norapugmMmyeckasn u
cTerneHHasA PyHKUMA

CamocToATeNbHaa paboTa obyyaroLmxcs:

CopepxaHue y4ebHOro marepuana:
1 Yucnosble (yHKUMK.
Cnocobbl 33aHKs, rpadk, 06/1aCTb CyLLIECTBOBaHIS, OCHOBHbIE XapaKTepUCTUKM MOBEAEHNSA (hyHKLMIA.

2. MocTpoeHue rpadmka yHKUMK.

IMpocTeiiLLme NpeobpasoBaHMa rpatiMkoB GlyHKLWIA. [oCTpoeHre rpadimkoB (PYHKLMN METOLOM CBMIOB.
3. MpupatLieHrie GyHKUWN.

MOHOTOHHOCTb. OrpaHNYeHHOCTb. YeTHOCTL 1 HEYETHOCTb (DYHKLMK.

4. YCTaHOB/eHVe MO rpadmky (yHKUMM ee BaKHEWLMX CBOWCTB (MOHOTOHHOCTb, OrpaHU4eHHOCTD,
YETHOCTb W HEYETHOCTb, NMEPUOANYHOCTL, HEMPEPLIBHOCTL)

5. MoHsTe 0BPATHO (yHKLIMN.

I"pachmk o6paTHOA dyHKLMK. MocTpoeHWe rpadmka CIOXHOM (yHKLMN.

6. AprdmeTYecKU e onepaumn Hag, (yHKLAMM

MpakTwnyeckne 3aHATUA 1 1abopaTOpHbIe paboThi:

CamocTosATeNnbHan paboTa obyvaroLwmxcs:

CopepkaHvie y4ebHOro mMatepuana:

1 CreneHb C NPOM3BO/IbHLIM AEVCTBUTE/bHBIM MOKasaTesieM. CTeneHHas (yHKLMS.

2. CBOIACTBa CTEMeHM C Ae/CTBUTE/bHBIM MoKasaTesieM. [NpeobpasoBaHiie CTEMEHHbIX BbIPaXKeHMI
3. KopeHb M-I CTeneHn 1 ero CBOICTBa

4. VppaupoHasibHble YPaBHEHVA 1 HEPaBEHCTBA.

5. MokazaTenbHas (hyHKLMS 11 ee CBOICTBA.

6. ['oKasaresibHble YpaBHEHNS.

7. I'oKasaTesibHble HepaBeHCTBA.

8. PeLLieHVie NMoKasaTe/bHbIX YPaBHEHWIA 1 HEPaBEHCTB.

9. JTorapuhmmyeckast PyHKLWA 1 ee CBOICTBA.

10. nOFapVI(*)M C MpOM3BO/IbHLIM  MOKasaTesieM.  BblumcieHve 3HaYeHUIA  MoKaszaTe/lbHbIX WU

NOrapUMUYECKINX BbIPXKEHWIA.

11 Jlorapdmmyeckyie ypaBHEHWSA.

12. Jlorapudmmyeckime HepaBeHCTBa

13, PeLLieHve noraputhMmMUeCKmX ypaBHEHNIN N HepaBeHCTB
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14. KoHTponbHas pa6oTa Nel. «KOpHW, CTereHn 1 norapugmbb». 2 3
MpakTnyeckne 3aHATNA M nabopaTopHble paboThl:
CamocTosaTeNbHasA paboTa obyyatoLmxces: -

FTEOMETPUSA
PA3OEN 4. TIPAMbBIE U
MJIOCKOCTV B 18
MPOCTPAHCTBE
CopgepkaHue y4ebHOro mMartepvana: 18
1 MapannenbHoCTb W NePeHANKYNSPHOCTb MPSMbIX M MIOCKOCTER B MPOCTPAHCTBE
Haya/lbHble MOHATUA CTEPEOMETPUM. AKCOMbI CTEPEOMETPUM W NPOCTENLLME CNEACTBUS U3 HUX. 2 1
B3anmHoe pacrioniokeHre AByX MpsMbIX B MPOCTPaHCTBE. B3aMMHOE pacrnofiokeHue Mpsmoin u
M/I0CKOCTW.
2.Mpr3HaK napanie/ibHOCTL NPSIMOIA 1 M/IOCKOCTW. MapanienibHblie MI0CKOCTWA. 2 1
3.MMaparniensHoe NpoeKTpoBaHne Uryp. 2 2
Tema 4.1. CaoiiCcTBa Napa/ie/IbHOrO MPOEKTUPOBaHNS. 1300pakeHe Uryp B CTEPEOMETPUN.
MapannenbHOCTb K 4. PelLieHVe 33134 1Mo TeMe «[lapasiieNibHOCTb MPSMONA M M/IOCKOCTU B MPOCTPaHCTBE» 2 2
nepreHANKYAPHOCTb 5.MeprieHayKyNspHOCTb MPAMOIA 1 MIOCKOCTW. Mpr3HaK neprieHavKyISpHOCTA MPSMONA U MIOCKOCTH. 2 2
NPAMbIX U M/I0CKOCTEN B 6.CBsA3b MeXKay NepreHAVIKyISPHOCTLIO W Mapa/vielbHOCTLHO B MPOCTpaHCTBe. OpToroHaslbHOe 2 2
NPOCTPaHCTBe MPOEKTMPOBaHVE Ha MN/IOCKOCTU.
7.TeopeMa 0 Tpex nepreHanKyapax.
PaccToaHWe OT TOUKW [0 M/IOCKOCTU. PaccTosiHVe MeXay CKPELLMBAOLLMMICA NPAMBIMA. YTON MeXIy 2 2
HaKJ/TIOHHOW Y M/I0CKOCTBHO.
8. [ByrpaHHble yr/ibl. CUMMETPUS OTHOCUTE/IbHO M/IOCKOCTW. M1oLWgab MPOEKLMM  MHOTOYTO/IbHUKA. 2 2
9. PelLieHVie 33434 Mo TeMe  «[lepreHAVKYISPHOCTb MPAMONA W M/IOCKOCTU B MPOCTPaHCTBE» 2 2
MpakTnyeckne 3aHATUA M nabopaTopHble paboThl: = H H
CamocTosATeNbHas paboTa 06yyvaroLmnxcs: - . amgp
PA3[EN 5. 10
KOMBVHATOPUKA T
CopepxaHue yyebHOro marepuana: 10
1.OCHOBHbIe MOHATWA KOMOMHATOPMKM 2 1
2. 3a[ja4M Ha MOACYET YMC/a pa3VELLIEHNIA, MEPECTaHOBOK, COYETaHWIA. 2 2
Tema 5.1. 3nemeHTbI 3. PeLLeHvie 3a0a4 Ha nepebop BapyaHTOB 2 2
KOMOMHaTOPUKN 4.dopmyna 6uHoMa HutoToHa. CBOICTBA BUHOMUHASTbHBIX KO3(MLMEHTOB. TpeyrosbHMK MNackans. 2 2
5. PeLLieHvie ynpaxkHeHUIA Mo TeMe: «OCHOBHbIE MOHSTUS KOMOMHATOPUKIAY 2 2

MpaKTun4YecKne 3aHATUS M NabopaTOpHbIe paboThl:
CamocToOosTeNnbHas paboTa obyvaroLwmxes: -
PA3LE/ 6. 12



BEKTOPbLI U
KOOPAVMHATDI

Tema 6.1.
BeKTOpb! 1 KOOpAMHATLI

PA3AEJT 7. OCHOBbI
TPUTOHOMETPUN

Tema 7.1.
TpuroHomeTpuyecKue
(DYHKUMM YMCI0BOIO
aprymeHTa.

PA3/IEN 8.
MHOIOFPAHHUKU U
KPYT/IbIE TESIA

CofeprkaHue y4yebHOro martepuana :
1. BekTopbl. JIMHelHbIE OnepaLmn Hafl BEKTOPaMI.
2. [pAMoyronbHbIe KOOPANHATLI /11 BEKTOPOB 1 TOUEK B MPOCTPAHCTBE.
3. [elicTBIS Hafl BEKTOpaMK, 3a[aHHbIMM CBOVMMIM KOOpAMHaTaMK. YpaBHeHe cepbl.
4. CKanspHoe npousBeeHne BEKTOPOB, CBOMCTBA CKaNAPHOIO NPou3BeLeHNst BEKTOPOB.
5. Vcnonb3oBaHMe KOOPAWHAT M BEKTOPOB MpU PELLIEHNN MaTeMATUYECKMX U NMPUKNaAHBIX 38034
6. KoHTposibHas paboTta Ne2 «BeKTopbl 1 KoopAuHaTb»
MpakKTunyeckne 3aHATUA U nabopaToOpHble paboThl:
CamocToATeNbHAs paboTa obyvarLwmnxes:
2 CeMecTp
ANTCEBPA

CopeprkaHue y4ebHOro Matepuvana:
1 PafyaHHOe V3MepeHue Yr/ioB.
2. MpeobpasoBaHme TPUrOHOMETPUYECKX BbIPaXKEHWIA.
3. dopmysibl NpyBeaeHUs. MeproaniHOCTL (DYHKLMN.
4. PelleHve ynpaXHeHWA Ha MpeobpasoBaHiie TPUMOHOMETPUYECKMX BbIPXKEHWIA C MOMOLLbKO (hopMy/T
NpVBELEHWA.
5. ®opMy/bl CNIOXKEHWS, [BOMHOTO W MOMIOBMHHOMO aprymMeHToB. opMysibl CyMMbl M PasHOCTU
OAHOUMEHHbIX TPUFOHOMETPUYECKMX (DYHKLIIN.
6. MpeobpasoBaHve NPOCTEMLLMX TPUTOHOMETPUYECKMX BbIPQXKEHNIA.
7. TPUroHOMETPUYECKME (YHKLWM 1 X TPadIKA.
8. ObpaTtHble TPUrOHOMETPUYECKIME PYHKLWM U UX TPacvKI.
9. MpocTeliLumre TPUrOHOMETPUYECKYIE YPaBHEHNS
10. MpocTeiiLLme TPUrOHOMETPUYECKIME HEPABEHCTBA.
11. PelLieHMe TPUrOHOMETPUYECKUX YPABHEHWIA
12 PellieHvie TPUrOHOMETPUYECKINX HEPABEHCTB.
13. MpoBepoyHas paboTa Mo Teme: «PeLLieHVie TPUTOHOMETPUYECKMX YPaBHEHWIA 1 HEPaBEHCTB»
MpakTunyeckme 3aHATUA N nabopaTopHble paboThl:
CamocTosATeNbHan paboTa 06yyatoLWwmnxcs:
TEOMETPUHA
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Tema 8.1.
MHororpaHH1Ku

Tema 8.2. Tenaun
MOBEPXHOCTM BpaLLEeHMA

Tema 8.3. O6beMbI U
N0LWaAM MOBEPXHOCTEN
NPOCTPaHCTBEHHbIX Tes

PA3LEN 9. NMPEAE/IbI N
HEMPEPBLIBHOCTb

Tema 9.1.
MNpepensbi

Copep>aHuie yyebHOro mMartepuaa:

1. /1ByrpaHHbIe yr/ibl, MHOrorpaHHbie yr/ibl. MHOrorpaHHUKA. Mprsmbl
2. CeyeHre MHOrorpaHH1KOB. IMnoLLaay ceyeHms MHOTOrPaHHKOB.
3.Mapannenenvnespl. MpsaMoyro/bHble 1 npsamble. Kyo.

4. PeLLeHvie 33fad o Teme: «[lapannenenuvnenpbi»

S.Mpavngpl. [Mpavbie nupamidbl. [NpsaMble Y NpaBWIbHbIE NMPaMUAIDI.
0.YCceuéHHble nvpamubl. M1oLLaaM NOBEPXHOCTEN MpamL,

7. ['paBW/IbHbIE MHOrOrPaHHUKM.

8. PelLieHVe 33124 Ha NPVIMEHEHME CBOVICTB Mapasie/ieninesioB, Npamig, YCEYEHHbIX Mpamma,

MpakKTunyeckne 3aHATUA N NnabopaToOpHbIe PaboThbli:

CamocToOsTenbHas paboTa obyyarounxcs:

Copep>KaHvie yyebHoro marepuana:

1.UpmHap. KoHyc

2.YCeYEHHbI KOHYC.

3. Lap. Cdpepa.

CeueHus, KacaHus. CUMMETPUYHOCTb LLiapa U chepbl. BrivicaHHbIe 1 OncaHHbIe Chepbl
4. YpaBHeHVe cipepbl. NepeceyeHue cep.

5. KoHTponbHasA paboTa Ne3. «MHOrorpaHH1KM 1 Tefia BpaLLeHNs».
MpakTun4yeckue 3aHATNA U 1abopaTOpPHbIe paboThbi:

CamocToOsTenbHas paboTa obyvaroLimxcs:

CopgeprkaHvie y4ebHOro marepuana:

1.06bEM napannenenunenos. O6LEM MPH3M.

2,06bEM nupamng,. O6bEM YCEUEHHO NpaMab.

3. PeLueHue 33034 Ha BbIYMCTIEHVE 06BEMOB MPY3M, MAPaMIL, YCEYEHHbIX MpamMia,
4.06bEMbI LWIMHAPOB 1 KOHYCOB.

5.M1owaan noBepxHOCTEN LMIMHAPOB Y1 KOHYCOB.

06.006BEMbI Liapa 1 ero yacTeld. MNoLwaam cerMeHTa 1 cepbl.

7. PelLieHVie 330a4 Ha BbIMMC/IEHVE 06beMa LIWMHAPA, KOHYCA, LLiapa U ero YacTeil.
MpakTunyeckme 3aHATUA N NabopaTopHble paboThl:

CamocToaTeNbHasA paboTa obyyaroLmxces:
HAYAJTA MATEMATYHECKOI' O AHAJT3A

CofiepykaHue y4eGHOro mMaTepuana :

1 lNocnenosarenbHOCTM. Crocobb! 3aaHn1A U CBOVCTBA YMC/IOBbIX I'IOCﬂe,EI,OBaTEI'IbHOCTEVI.
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nocefoBaTelbHOCTU U
DyHKUMM

Tema 9.2. HenpepbIBHOCTb
PyHKUMM

PA3LEJT 10.
NMPON3BOAHAA N EE
MPUNOXXEHNA

Tema 10.3. MNMpownsBogHasn u
ee NnpumeHeHve

PA3OEN 11. UHTEIPAI
M EMO NPUNOXXEHUNA
Tema 11.1.
MepBoobpasHas hyHKLMSA
N NHTerpan

2. MoHsTYE 0 Npepene nocnefosaTeNibHOCTU. CyLLecTBOBaHWE Mpeesia MOHOTOHHOM OrpaHUYeHHOM 2
nocneaoBarTeIbHOCTI.

3. MoHaTve npeaena PyHKLUMN B TOUKE.

4. BblucneHve npeagenos.

MpakKTunYeckne 3aHATMSA U NabopaTopHble paboThl:
CamocTossTenbHas paboTa obyyarLmxcs: -
Copep>xaHuve yuebHoro matepuana:

1 IMoHATME O HenpepbIBHOCTY YHKLMN.
2. CBoiicTBa HenpepbIBHbIX PYHKLMIA. PellieHre paLoHa/bHbIX HEpaBeHCTB METOLOM MHTEPBa/IOB

MpaKTuyeckKne 3aHATUA 1 TabopaTopHbIe paboThl: -

NN

NN B

CamocToATeNbHAA paboTa obyyaroLwmxcs: -

CopepyKaHue y4ebHOro mMatepuana:

1 OnpepeneHne NPOV3BOSAHOMN, HAXOXKAEHWE NMPOV3BOAHOM MO OMPese/ieHMIO.

2.Mpasuna aydxpepeHLpoBaHKs. Mpor3BoAHbIE OT OCHOBHBIX 3/IEMEHTAPHbIX (OYHKLIMIA.

3.MMpoun3BoaHas TPUFOHOMETPUYECKNX (PYHKLWIA, CIIOXHOMN (hYHKLIAN.

4. BblmcneHve npouseoaHbIX.

5.Mpu3Hak  Bo3pacTaHMs  (YObiBaHWS) (DyHKUMWM.  KpuTUYecKe TOUKM  (PYHKUMK, Makcumyma U
M/HUMYMa.

6. MpuMeHeHVe NPOV3BOAHON K UCCIEA0BAHMIO (DYHKLIMN.

N OO R

7.ViccneposaHiie PyHKLMIA C MOMOLLHO MPOU3BOAHON M MOCTPOEHME WX MPativIKoB.
8.HavbonbLLee 1 HavMeHbLLIEE 3HAYEHVIE (DYHKLMN.

9.HaxoxzaeHvie CKOpOCTY A/151 NPOLECCa, 3afaHHOr0 (hopMyJIov 1 rpadimkom.
10./cnonb3oBaHWe NPOM3BOAHOM /1S PELLEHVS NMPUKTaAHBIX 33434,

11. KoHTponbHas pabota. No4 «[IprmeHeHe NPOV3BOAHOM K UCC/EA0BaHMIO (DYHKLIMIAY»»
Mn PaKTUYECKUNE 3aHATUNA U ﬂa60paT0pH ble pa60TbI2

CamocToAaTeNbHasA paboTa obyvarowmxes:

PPN PNDDNDDN DN

CopgepxaHue yuebHOro Marepuana:
1.0npepgeneHre NePBOOGPA3HOI. HeomnpeaeneHHbIN VHTErpan 1 ero cBoCTBa
2. HerocpecTBEHHOE MHTErpupoBaHve. TabniLa UHTErPaos.

R
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3./HTerprpoBaHme NoAcTaHOBKOWA 2 2
4. Bbl4VCNeHMe VHTErpasios. 2 2
5.0npefeneHHbIiA HTErpan 1 ero reOMETPUYECKUIA CMbICT. 2 2
6.opmyna HutoToHa-/1elibHuMLa. OCHOBHbIE CBOICTBA ONpeeieHHOro MHTerpana. 2 2
7. BbluyvicieHVe onpeaenieHHOro MHTerpasa METOAOM 3aMeHb! MepemMeHHOM 2 2
8. BblumcneHve onpeaeneHHbIX MHTErpasios pasiMyHbIMA METOLAMMN. 2 2
9. MNpuMeHeHWe nHTerpasa 419 peLleHns U3NYECKMX 33434, 2 2
10. BblumcrieHve riowaaeni KpMBOMHENHBIX TpaneLpin ¢ MOMOLLbHO OMNpeaesieHHOro MHTerpasa. 2 2
11. TNpoBepoyHast paboTa o TeMe « MHTerpan 1 ero NPUIOKeHNs> 2 2
MpakTnyeckue 3aHATUA N NabopaToOpHble paboThbi:
CamocTosATeNnbHaa paboTa obyyatoLnxces:
AJTTEBPA

PA3LOEN 12. YPABHEHNA *

M HEPABEHCTBA 0
Copep>xaHue yyebHoro mMatepuaia: 10 i

1 PaLyioHanbHble YpaBHEHWS U CUCTEMbI YpaBHEHWI
2. VppaLioHasibHble YPaBHEHUS U CUCTEMbI YpaBHEHWIA

2 2

2 2

Tema 12.1 3. Moka3aTe/bHble 1 NOrapuiIMAYECKE YPABHEHVSI W CUCTEMbI YPABHEHNIA. 2 2
2 2

2 2

YpaBHeHuWsi. CuCcTeMbI

o 4. TpUroHOMETPUYECKIE YPaBHEHWUSA 1 HEPaBEHCTBA.
YpaBHEHUIA N HEPaBEHCTB

5. PaLI,VIOHaI'IbeIe, MppaUunOHa/IbHbIE, TMOKa3aTe/IbHbIE U norapmdammqecme HEpPaBeHCTBaA. OcHoBHble

npremMbl X peLLEHNA.

MpakTwunyeckne 3aHAT NS N nabopaTopHble paboThl: -
CamocTosaTeNbHasa paboTa obyvaroLmxcs: -

NpomeXkyTouHasa aTTecTaums: 18
Bcero: 252
[1nA XapaKTeprCTVKM YPOBHS OCBOEHMSA YHeOHOr0 MaTepuasia UCMo/b3YHOTCA CrIeAyHoLLVie 0003HAYEHVS:
1 - 03HaKOMUTESbHBIN (Y3HaBaHWe paHee 13yUeHHbIX OOLEKTOB, CBOVICTB);
2. - PenpOmYyKTVBHbIA (BbINOTHEHWE [EATENbHOCTU MO MHCTPYKLMM WM MOZ, PYKOBOLCTBOM)
3. - MPOLYKTUBHbIN (N/IAHMPOBaHYIE 1 CAMOCTOSATE/bHOE BbIMNO/HEHVIE AEATENTBHOCTI)
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3. YCNOBNA PEAJT3AL NN YUEBHOW ANCUNTTTNHDI

3.1. TpeboBaHMA K MUHUMaIbHOMY MaTepuasibHO-TEXHNYECKOMY 06ecreyeHunto

Peanmnsauma y4ebHON AMCUMMNMHBI NpefycMaTpuUBaeT HaMume Y4yebHOro KabuHeTta
«MatemaTnky, MaTeMaTUyecKnUX AUCLUMINHY

O6opyaoBaHMe y4ebHOro KabunHeTa:

- HabOp NHCTPYMEHTOB;

- MOZIE/IN TEOMETPUYECKMX (IUTYP;

- [0CKaQ;

- CTO/bl, CTY/IbSi YYEHUYECKME;

LuKagy ANs KHAT

3.2. H(hopmaumoHHoe obecrieveHne peannsalmm NporpamMmmb|
3.2.1. lNeyaTHble U3gaHnA

OCHOBHbIE UCTOYHUKN:
1 bawmakoB M.N. MaTemaTuka: y4e6HuK ans CroO. - M. : Akagemus,2020.
2. bawmakos, M.W. Marematuka : y4ebHuk / bawmakos M.U. - Mocksa: KHoPyc, 2020.
3. bawmakoB, M.W. MatemaTvka. [MpakTUKym : y4ebHO-npakTuyeckoe mnocobue /
BawmakoB M.W., SHTuHa C.B. - Mocksa : KHoPyc, 2021. — 294 c.

[OMoNHNTENbHbIE UCTOUHUKWN:

1 boromonos H.B. Marematnka: yyebHuk pgna CrO/ H.B.boromonos, T1.W.
CamoiineHko. - M.: poda, 2010.

2. boromonos H.B. Matematmka. 3agauv C pewleHMsaMU. YuebHoe nocobue. - M.,
Apoda, 2010.

3. bawmakoB M.N. Anrebpa n Haydana MatemaTnyeckoro aHanmsa (6a3oBblil YPOBEHb).
FOkn.-M., 2005.

4. bawmakoB M.W. Anrebpa 1 Hayana mMaTtemaTMyecKoro aHanmsa (6a3oBblii YPOBEHb).
1 kn.-M ., 2005.

5. bawmakoB M.W. Matematuka (6a30Bbliii ypoBeHb). 10— 11 kn. - M., 2005.

6. bawmakoB M.W. Matematuka: 10 kn. C60pHMK 3aga4: y4eb, nocobue. - M., 2004,

7. OmenbyeHko B.IM., Kyp6aToBa 3.B. Matematuka: y4e6, nocobue - 2-e u3g., nepepad.
n pon. - PoctoB H/; ®eHukc, 2007.

3.2.2. ONeKTPOHHbIe U3[aHNA U 3/1eKTPOHHbIe pecypchbl

VHTepHeT - pecypchbl
1 www.rusneb.ru (H3b - HauuoHanbHas anekTpoHHas 6ubnmoTeka)
2. www. fcior. edu. ru (MHMoOpMaLMOHHbIE, TPEHVUPOBOYHbLIE W  KOHTPOJIbHbIE
maTepuasbl).
3. www .school-collection.edu.ru (EanMHas Konnekuuu LUMpPOBLIX 06pa30BaTE/bHbLIX

pecypcos)
4. www.book.ru (9neKTpoHHas 6ubnmnoTeyHas cucTema)
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4. KOHTPOJIb W OUEHKA PE3YJIbTATOB OCBOEHW/A
YYEBHOUM ANCUUNTINTNHDBI

4.1. XapaKTepnCTUKa OCHOBHbIX BUAOB YUYeOHOWN AeATENbHOCTU CTYAEHTOB

CopfeprkaHune oby4eHus

BBepgeHune

PA3AEN 1. PASBBUTUE
MNOHATUA O HWNCJTIE

PASLEN 2. DYHKLN,
X CBONCTBA U
FPAGUKU

PASAEJ1 3. KOPHW,
CTEMNEHN N
NOrAPN®MbI

PA3AEN 4. TIPAMBIE A

XapaKTepucTMKa  OCHOBHbIX  BMAOB  [AeATe/IbHOCTU
CTYAEHTOB (Ha YpOBHE y4eOHbIX AeCTBUI)
O3HaKOM/eHNe C pofibl0  MaTemMaTVKM B HayKe, TEXHUKE,
9KOHOMUKE, VH(OPMALMOHHBLIX TEXHOMOMMAX W MPaKTUYECKON
featensHocTU. O3HaKOM/IEHVE C Lensmy 1 3afadyaMu n3yyveHus
mMaTeMaTuKn Npu ocBoeHuK npodeccuin CrO u crneumanbHOCTe
Chno.
AJNCEBPA

BbinonHeHne  apuMeTUYeCKUX  [eNCTBUMA  HaL —4ucnamu,
coyeTasd YCTHble W MUCbMEHHble MpueMbl. HaxoXaeHwe
MPUONMKEHHBIX ~ 3HAYeHUA  BEMYMH W MOrPELUHOCTEN
BblUMCNEHWA  (aBCOMOTHOW M OTHOCUTENbHON); CpaBHeHUe
YMCMOBbIX BbIPaXXEHWIA. HaxoxaeHwve OLLUMBOK B
npeobpasoBaHUAX W BbIYMCIEHUAX (OTHOCUTCA KO BCEM MyHKTaM
nporpamMmbl)
O3HakoM/IeHne C  MOHATWEM  MepPeMeHHOW,  npuMepamm
3aBMCUMOCTEN  MeXAy nepemMeHHbIMW.  O3HaKOMNeHWe C
MOHATVEM rpatuKa, OMpeaeneHne MPUHALIEXXHOCTU TOYKM
rpacdmky yHkummn. OnpefeneHne no opmyne nNpocTeiiLlen
3aBMCMMOCTM, BuAa ee rpaduka. BbipaxeHue no dopmyne
OAHOW  nepemeHHOW uepe3 fgpyrue. O3HakOMIeHWe C
onpezeneHnem (QyHKUMW, (OpPMYynMpoBaHMe ero. HaxoxaeHwe
06nacTn onpegeneHns n 0671acTy 3HAYEHNI PYHKLMNN.
O3HaKOM/IEHNE C MOHATMEM KOPHS N-/ CTereHW, CBOMCTBaMM
pafiMKasiioB 1 NpaBuiaMn CpaBHEHMS KOpHein. ®PopMynmnpoBaHue
onpefeneHns KOPHA W CBOWCTB KOPHel. BbluncneHne u
CpPaBHEHWE KOPHEN, BbIMOMHEHWE MPUKUAKN 3HAYEHWS KOPHS.
Mpeobpa3oBaHMe  YMCMOBbIX W BGYKBEHHBIX  BbIPXKEHWIA,
cofiepXxalmx pagukanbl. BbInonHeHWe pacyeToB Mo opmMysam,
cofepXalMm  paguMKaibl,  OCYLLECTBMIAA  HEOOXoAuMble
MOLCTaHOBKM 7 npeobpa3oBaHms. OnpeseneHve
PaBHOCW/IbHOCTU  BbIPWKEHUIA € pagukanamu.  PelueHwe
MppauMoHaNbHbIX ypaBHEHW. O3HaKOMIEHWE C  MOHATUEM
CTeneHW C [AeNCTBUTE/NbHLIM  MoKasaTeneM.  HaxoxgaeHwve
3HaYeHW  CTermeHW,  MCMOoNb3ys  MPU  HEoOXOAMMOCTU
MHCTPYMeHTa/IbHble CPeACTBa. 3anucbiBaHWe KOPHSA N-il CTeneHn
B BuWAe CTeneHW C [poOHbIM MOKasaTeneM U HaobopoT.
PopmynnMpoBaHre CBOMCTB CTeneHe. BblumcneHne cTeneHein c
pauvoHa/IbHbIM MOKa3aTesieM, BbINO/HEHWE MPUKUAKN 3HAYeHNS
CTEMNeHW, CpaBHeHWe cTeneHei. peobpa3oBaHue YWUCMIOBbLIX U
OYKBEHHbIX BbIPKEHWUW, COAepPXalMX CTeneHWu, MpPUMEHsSs
CBOWACTBa. PeLleHVe nokasaTe/ibHbIX ypaBHeHWA. O3HaKOMeH e
C NPUMEHEHNEM KOPHEW W CTeneHel Mpu BbIUCIEHNN CPEAHUX,
[ENeHUN 0TPe3Ka B «30/I0TOM CeYeHUM». PelleHne NpuKAagHbIX
3a/ia4 Ha CMOXKHble MPOLEHTBI.

TEOMETPUA
dopmMynMpoBKa ¥ NpuUBEAEHVE [0Ka3aTelbCTB  MPU3HAKOB
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NMN10CKOCTWN B
NMPOCTPAHCTBE

PA3JEN 5.
KOMBUHATOPVIKA

PA3E/ 6. BEKTOPbI
KOOPAVMHATDI

B3aVIMHOIO  PacrnofiokeHWss  NpPsAMbIX U M/IOCKOCTEMN.
PacrnosHaBaHMe Ha YepTexxax W MOLENSAX PasIMyHbIX Cry4aeB
B3aMMHOIr0  pacrnofioXeHWss  MpsMbIX U M/IOCKOCTEN,
aprymMeHTMpoBaHMe  CBOMX  CYXAeHWi.  DopmynvMpoBaHue
onpefeneHnii, MNpU3HaKOB W CBOWCTB  NapasfieflbHbIX
NepneHANKYNAPHbIX NIOCKOCTEN, [ABYrPaHHbIX W JIMHEAHbIX
yrioB. BbIMOMHEHME MOCTPOEHMS YINIOB MeXZy MpAMbIMK,
MPSMOIA W NIOCKOCTbHO, MEXYy MI0CKOCTAMU MO OMNUCaHUK0 1
pacrio3HaBaHve WX Ha mogfensax. [puMeHeHMe MpU3HAKoB U
CBOWCTB PacrofiOXXeHWs MPAMbIX W MI0CKOCTEN MpU peLleHnm
3afay. W306pakeHVe Ha PUCYHKax W KOHCTPyMpoBaHWe Ha
MOZeNAX MepneHaVKyNspoB W HaKNOHHbIX K M/I0CKOCTW,
NPAMbIX, NapaniefibHbIX NIOCKOCTENR, Yr0B MeXAy MpsMoin un
MIOCKOCTbIO N 0B6OCHOBaHWE MOCTPOEHWS. PelleHVe 3ajay Ha
BbIUMC/IEHWE ~ TEOMETPUYECKUX  BenuuuH.  OnucbiBaHue
PaccTosAHNA OT TOUYKWM A0 NIOCKOCTU, OT NPAMOM [0 M/I0CKOCTH,
MeXZY MIOCKOCTAMKN, MeXAY CKpeLiMBatoWUMUCH MNpsaMbIMU,
MeX [y MPOV3BO/IbHBIMK (Urypamu B MpOCTPaHCTBe.
dopmynmpoBaHve U [OKa3blBaHMEe OCHOBHbIX TEOpeM O
pacCToAHMAX (Teopem CyLLieCTBOBaHWA, CBOWICTBA).
N306pakeHne Ha uYepTexax W MOZENAX pPaccTosHUA W”
060CHOBaHMe CBOWX CYXAeHWiA. OrnpefenieHne N BblYUC/IEHMNE
paccTosiHUA B npocTpaHcTBe. [puMeHeHWe hopMyn U Teopem
NNaHUMETPUN N1 pelleHns 3aad. O3HaKOM/IEHME C MOHATUEM
napanfieNlbHoro  MPOeKTUPOBaHUA M ero  CBOWCTBaMW.
dopmMynMpoBaHMe TEOpemMbl 0 MNOWAAM  OPTOrOHa/IbHOW
MPOeKUMN  MHOrOyrofibHuKa.  lpumeHeHne  Teopuu  Ons
060CHOBaHMA MOCTPOEHWIN W BbIYUCIEHWIA. APryMeHTUpPOBaHWe
CBOUX CY>KAEHWIA 0 B3aVIMHOM PacronoXeHUm
MPOCTPaHCTBEHHBIX (HUrYp.

N3yuyeHne npaBuna KOMOMHATOPUMKM U MNPUMEHEHWE MpW
peLleHnn KOMOMHATOPHbIX 3afay. PelleHne KOMOWHATOPHbIX
3afay  MeToZoM repebopa M MO  NPaBUay  YMHOXEHMS.
O3HaKOM/eHUe C MOHATUAMKN KOMOVMHATOPUKM: pa3MeLLEeHUAMMU,
COYeTaHUAMK, MepecTaHOBKaMy W opmynamnm  ansa  Ux
BbluncreHna. OOBACHEHMe W MpPUMeHeHWe  opmyn  ANs
BbIUMC/IEHNSI Pa3MELLEHWIA, MepecTaHOBOK M COYeTaHUi npu
peweHnn 3agady. Os3Hakom/eHne ¢ OMHOMOM HblOTOHa U
TpeyronbHUKoM [lackana. PelleHne npakTMyeckux 3ajad c
1CMO/b30BaHNEM MOHATUIN U NPaBUI KOMOMHATOPUKN.
O3HaKOMNeHne C MOHATMEM BekTopa. V3yyeHue [ekapToBOWA
CUCTEMbl KOOPAMHAT B NPOCTPAHCTBE, NOCTPOEHME MO 3aJaHHbIM
KoopauHataM TOYeK W M/I0CKOCTEN, HaxOoXAeHue KOopAuHar
ToueK. HaxoxpaeHve  ypaBHEHWA  OKPY)XXHOCTW,  cdhepsbl,
MNOCKOCTW.  BbluMCNeHVE  pacCTOsHWA — MeXy  TOouKamu.
3yyeHne CBOWMCTB BEKTOPHbIX BEIMYWMH, MPaBUI PasoXeHUs
BEKTOPOB B TPEXMEPHOM MPOCTPaHCTBE, MPaBu/i HaxOoXAeHWs
KOOpAMHAT BEKTopa B MPOCTPaHCTBe, MpaBWn AENCTBUIA C
BEKTOpamu, 3afaHHbIMW KoopauHatamu. [MprMeHeHne Teopun
Mpu pelleHnn 3afay Ha [AencTBus C BekTopamu. W3yueHue
CKaJIAPHOr0 MPOU3BeLeHNS BEKTOPOB, BEKTOPHOr0 YpaBHEHUA
MPSIMOIA 1 NNOCKOCTU. TpUMEHEHVe TEOPUW MPU PeLeHnm 3aaa4
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PA3AEN 7. OCHOBbI
TPUTOHOMETPUI

PA3JEJ 8.
MHOI'OIrPAHHUKWN
KPYTNIbIE TEJIA

Ha AECTBMS C BEKTOPaMW, KOOPAMHATHBIA METO/, NPUMeEHeHMe
BEKTOPOB /151 BbIUNCMEHWSI BE/MUMH YINIOB U PACCTOSHWIA.
O3HaKOM/EHME C [l0Ka3aTe/bCTBaMii TEOPEM CTEPEOMETPUN O
B3aIMHOM  PAacrofiOKEHUM  MpsSIMbIX U MIOCKOCTe ¢
1ICMO/b30BaHNEM BEKTOPOB.

AJITEBPA
MN3y4yeHne OCHOBHbIX (DOPMYN TPUrOHOMETPUM:  (hOPMY bl
CNOXKEHWS, YABOEHMUS, npeo6pasoBaHus CYMMb

TPUrOHOMETPUYECKMX  (PYHKUMIA B MNpom3BefeHVe U
Npou3BedeHNs B CyMMYy W MNPUMEHEHWE NpPU  BbIYMUCIEHUN
3HAYeHWs TPUTOHOMETPUYECKOTO BbIPXKEHUA 1 YNPOLLEHNS €ro.
O3HaKOM/eHMe CO  CBOMCTBAMU  CUMMETPUM  TOYeK Ha
eAMHUYHOW OKPY)XXHOCTW ¥ NPUMEHeHWe X N5 BblIBOAA (hopMy/i
npyBeLeHS.
TEOMETPUNA

O3HakoM/IeEHNe C BUAaMW Tef BpaLLeHus, (hopMy/MpoBaHue ux
onpeaeneHnii 1 cBOMCTB. POPMyNMPOBaHNE TEOPEM O CEYEHUU
lapa NJOCKOCTbIO W M/IOCKOCTW, KacaTenbHOW K cdepe.
XapaKTepucTKa 1 N300paxKeHne TeN BPaLLEeHMs, UX Pa3BepPTKK,
ceyeHus. PelleHne 3a4a4y Ha NOCTPOEHME CEYEHWIA, BbIUMCEHME
0JMH,  pacCTOsHWIA,  yrnos,  niowagein.  posefaeHue
[OKasaTeNlbHbIX  PacCyXX4eHWn  npu  pewleHnn  3afad.
MprMeHeHVe CBOMCTB CUMMETPUM NP PeLeHNM 3aa4y Ha Tena
BpalleHus, KombuHaumio  Ten.  M306pakeHMe  OCHOBHbIX
KPYrnbiX TeN W BbINOMHEHWE PUCYHKA MO YCMOBMHO 3adauu.
O3HaKoM/IeHNEe C NOHATUAMM M/OWAaAM U 06beMa, akCMoOMamn |
cBoicTBaMW. PelleHMe 3agay Ha  BbIYMCNEHWE NOLLAAei
MIOCKUX (YUIyp C MPUMEHEHVEM COOTBETCTBYHIOLLMX (hopMmyn ©
(hakTOB M3 MNaHUMeTpun. W3yyeHne TeopeM O BbIYMCIEHWUM
06bLEMOB  MPOCTPAHCTBEHHbIX  Ten, pelleHne 3afad  Ha
NpYMeHeHve POPMY/ BblYUCNIEHNS 06bEMOB. M3yyeHune dopmyr
AN BbIYMCNEHNA N/IOLLAAEIA NOBEPXHOCTEN MHOrOrpaHHUKOB U
Ten BpaweHus. O3HaKOMJIEHWE C  METOAOM  BbIYUC/IEHUS
nAoLaan NoBepxHOCTU cdepbl. PelleHne 3a4a4 Ha BbIUYMCIEHNE
NAoLLaei NOBEPXHOCTN NMPOCTPAHCTBEHHbBIX TeN.

HAYAJNTA MATEMATUNYECKOIO AHAJTNSA

PA3LEN 9. MPEAE/IbI U
HEMNPEPLIBHOCTb

PA3AEJ 10.
NMPON3BOAHAA N EE
MPUNOXXEHNA

O3HaKOMMeHWe € MOHATMEM  MEepPeMeHHOW,  npuMepamu
3aBUCMMOCTEN  MeXay nepeMeHHbiMW.  O3HakoMmieHue ¢
MOHATMEM rpaduKa, OnpefesieHne MNPUHALIEXHOCTU TOUKU
rpacdmky (yHkummn. OnpefeneHne no opmyne npocTeliLen
3aBMCMMOCTM, BuAa ee rpaguka. BblpaxeHve no opmyne
OAHOW  nepemMeHHOM  uepe3 gpyrve. O3HakOMieHWe C
onpegeneHviem (yHKUMK, hopmynupoBaHue ero. HaxoxgeHwve
obnacTu onpegeneHns 1 061acTn 3HaYEHNIA PYHKLMN.

O3HakoM/IeHNe C MOHATMEM MPOM3BOAHOW. W3yuyeHune U
(hopMy/nMpoBaHMe ee MEeXaHW4YeCcKoro u reoMeTpUYecKoro
CMbICNa, W3Yy4eHVe anroputma BbIYMUCIEHUA MPOW3BOAHON Ha
npvMepe BbIYMC/IEHWS MIHOBEHHOW CKOPOCTU W YI/I0BOrO
KoapuumeHTa  KacaTesbHOW.  CoCTaBfieHWe  YpaBHEHWS
KacaTenbHOW B 0OWeM  Buae.  YCBOeHWe  Mpasw
AndhepeHUMpoBaHus, Tabnnubl MPOU3BOAHbIX 3/1EMEHTAPHbIX
(OYHKUWIA, npumeHeHne ANA AnddepeHUnpoBaHms  yHKLUWIA,
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PASAE/T 11. UHTEIMPAJT N
EMO MPUNNOXXEHNA

PA3OE/ 12. YPABHEHUA
N HEPABEHCTBA

COCTaB/IEHN YpaBHEHWSI KacaTe/lbHOW. M3yyeHne Teopem O
CBS3M CBOWCTB (DYHKUMM W MPOU3BOAHONM, (HOPMYIMPOBKA UX.
MpoBefieHMe C  MOMOLLBGIO  MPOU3BOLHOW  UCCMefoBaHUSA
(DyHKLMKW, 33faHHON (HOPMY/IOA. YCTaHOBMIEHWE CBSA3M CBOWCTB
(hYHKUMXU X NPOU3BOAHON MO WX rpadukam. [pyMeHeHWe
NPOM3BOAHOM  ONA  pelleHns  3afa4  Ha  HaxoxXieHue
HanbOoMbLLEro, HaMMEHbLLErO 3HAYeHWMs M Ha HaxOoXAaeHue
3KCTpemymMa

O3HaKOMMeHNe C MOHATMEM WHTerpana ¥ nepBOOOPa3HOIA.
3yyeHre npasuna BbIYUCAEHMS NEpPBOOOPA3HON M TEopeMmbl
HbtoToHa- JleitbHuua. PelueHne 3aay Ha CBSi3b NepBO06GPa3HON
W ee MPOM3BOLHOW, BblYMC/IEHME MEPBOOOPA3HON ANA LaHHOW
(yHKUMW. PelleHne 3afad Ha MpYMEHeHWe WHTerpaia Ans
BbIUMCNIEHNS (IU3NYECKMX BENMYMH W MOLLALEN.

AJTTEBPA

O3HakOM/ieHne €  MPOCTEMLUMMM  CBEAEHMSAIMU O  KOPHSAX
anrebpanyeckux  ypaBHEHWI,  MOHATUAMU  UCCNeLOBaHMUA
YpaBHEHUA U CUCTEM  ypaBHeHUW.  M3ydeHwe  Teopuu
PaBHOCW/ILHOCTW YpaBHEHWI U ee MNpUMeHeHWs. MoBTOpeHMe
3anncu  peLleHns  CTaHAapTHbIX  YPaBHEHW,  MPUEMOB
npeobpa3oBaHNA YpaBHEHWN [J1 CBELeHUs K CTaHZapTHOMY
ypaBHeHWO.  PelleHMe  pauyoHanbHbIX,  MpPaLOHabHbIX,
nokasarte/lbHbIX U TPUrOHOMETPUYECKMX YPaBHEHWIA U CUCTEM.
cnonb3oBaHMe CBOMCTB M rpauKoB (YHKUMA ANs peLueHus
ypaBHeHWiA. MMOBTOPEHNE OCHOBHbLIX MPUEMOB PELLEHUSI CUCTEM.
PelleHVWe ypaBHEHWIA C  MNPUMEHEHWEM  BCeX  MPUEMOB
(pa3noXeHnss Ha MHOXWTENW, BBEAEHMS| HOBbIX HEU3BECTHbIX,
MOACTaHOBKM, rpadmyeckoro metoga). PelueHue cuctem
YPaBHEHU/A  C  MPUMEHEHMEM  pa3/IYHbIX  CMOCOGOB.
O3HaKoM/eHve C O6LMMM BOMPOCaMM PELLEHWSI HEPaBEHCTB U
1CMONb30BaHNE CBOWCTB U rPadkoB (OYHKUMIA NpU PeLLeHnm
HepaBeHCTB. PelleHMe HepaBeHCTB M CUCTEM HEPaBeHCTB C
NPUMEHEHNEM pasnnyHbIX Croco6os. MpumeHeHve
mMaTemMaThyecKMx MeTOLOB [ANS pPeLleHns cogepXKaTeNbHbIX
3afa4 U3 pasIMyHbIX  06nacTeil  HaykM M MPaKTUKK.
NHTepnpeTupoBaHue  pe3ynbTaToB  C  Y4eTOM  peabHbIX
OrpaH1yeHui

4.2. KOHTPO/b 1 OLEHKA Pe3y/bTaTOB 0CBOEHUSI AUCLIMMIIVHBI
KOHTPONlb M OLEHKa pe3ynbTaTOB  OCBOEHWSI  AUCLUMM/IMHBI - OCYLLECTBNSETCS
npenogaBaTesieM B TMPOLECCE MPOBEAEHMS TEKYLLIEro Onpoca, TECTUPOBaHWS, a Takxke
3KCMEPTHOW OLIEHKW BbINOMHEHUS 0BYYalOLMMICS CaMOCTOSITENLHON PaboThbl B BUE PELLEHUS

3ajauy,
MPOBOAUTCA 3K3aMEH.

CaMOCTOATENBbHbLIX N KOHTPOJIbHbIX pa60T. Mo wToram o6yqu|/|ﬂ ANCUUNNNHDI
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