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1. MACIMOPT PABOYEWN MPOIrPAMMbI YUEBHOW ANCUNTINTNHBI
MaTtemaTnka

1.1. O6nacTb NpMMeHeHMs paboyeit NporpamMmb|

Pabouas nporpamMma Y4ye6HOW AWUCUMNAMHBI  NpefjHa3HayeHa [ANs  U3yYeHus
«MatemaTukn» ¢ uenbto peanmsaumn MIMCC3 cpefHero npogeccmoHabHOro 06pasoBaHns Mo
cneymanbHocT CINO 35.02.10 O6paboTKa BOAHbIX BLMOPeCYpCoB.

1.2. MecTo Yy4ebHON ANCUMN/IMHBI B CTPYKTYpe OCHOBHOM  NpoeCcCUOHabHOM
o6pasoBaTe/IbHOM NPorpaMmb:
AvicumnnnHa BXoanUT UMK 06LLe06pazoBaTenbHbIX ANCUMNANH (yrny6neHHbI YPOBEHb)

1.3. Pe3ynbTaTbl OCBOEHMS YHEOHOWN ANCLMNNINHDI

OcBOeHMe  cofepxaHus  y4yebHOM  AucuMnvHbl  «MaTeMaTuka»  obecrieymBaeT
[OCTVKEHWe CTyAeHTaMu CNefyoLmX pe3ynbTaToB:
* IMYHOC T HbIX:

- C(hopMMPOBaHHOCTb MPEACTaBIEHNU O MaTEMATUKE KaK YHMBEPCA/IbHOM 5i3blKe HayKW,
CpeacTBe MOAENMPOBAHMS AIBIEHWIA 1 MPOLLECCOB, MAESX N METOAaX MaTeMaTUKMK;

- MOHUMaHWe 3HaYMMOCTW MaTemMaTUKM A1 Hay4YHO-TEXHWYECKOro nporpecca,
ChOPMMPOBAHHOCTb OTHOLUEHUS K MaTeMaTWKe Kak K 4acTu 006LleyesioBe4eCKOn Ky/bTypbl
yepe3 3HAKOMCTBO C UCTOPUEN Pa3BUTUS MATEMATUKK, 3BOMHOLMEN MAaTEMATUYECKUX WUAEN;

- pasBUTME  JIOTUYECKOTO  MbILLIEHNS,  MPOCTPAHCTBEHHONO  BOOOPaKEHWS,
a/ITOPUTMUYECKOIN KYNbTYpPbl, KPUTUYHOCTU MbILLSIEHWSI Ha YPOBHE, HEOOX0AUMOM 415 OyayLueit
NPohecCMOHaNbHON AeATeNbHOCTI, AN NPOA0IHKEHNS 06pa30BaHMs 1 CaM00bpPa30BaHNS;

- OBNajeHne MaTemMaTUUeCKMMN 3HAHUSMU U YMEHWAMM, HEOOXOAMMbIMU B NMOBCELHEBHOW
XWU3HW, [ONF  OCBOEHUS CMEXHbIX EeCTECTBEHHO-HAyYHbIX AUCLUMNAMH W AUCLUNNH
NPO(eCCMOHANBHOIO UMKNa, A1 MOoNyveHWs o6pa3oBaHMsi B 006/1acTaX, He TpebyroLmx
yrny6ieHHON MaTeMaTUYecKol NoAroTOBKY;

- TOTOBHOCTb W CMOCOBHOCTb K 006pa3oBaHWMO, B TOM 4uC/le CamMo0o06pa30oBaHMIO, Ha
MPOTSHXKEHUN BCEA XKM3HW; CO3HATENbHOE OTHOLLEHME K HenpepbiBHOMY 00pa30BaHMI0 Kak
YC/OBMIO YCMELLUHOM NPOECCUOHAIbHON N 0BLLECTBEHHONW AEATENbHOCTY;

- TOTOBHOCTb W CMOCOBHOCTb K CaMOCTOATE/IbHOW TBOPYECKOM W OTBETCTBEHHON
[eATeNbHOCTM; - TOTOBHOCTb K KOMIIEKTUBHOW paboTe, COTPYAHMYECTBY CO CBEPCTHUKaMK B
06pa3oBate/ibHOM, 06LLECTBEHHO NOME3HOM, Y4eOHO-MUCCNef0BaTENbCKOM, MPOEKTHOW W Apyrux
BUAAX LeATeNIbHOCTH;

- OTHOLLEHVE K NPOJeCCUOHaIbHON AeATENbHOCTM KaK BO3MOXHOCTM YHYacTUs B PELUEHNN
NNYHBIX, 06LECTBEHHbIX, FOCYAaPCTBEHHbIX, 06LEHaLMOHa/IbHbIX NPO6/eM;

* MeTanpeiMeTHbIX:

- YMeHMe CaMOCTOSTE/IbHO OnNpefensTb LUennM [AesTeNbHOCTU W COCTaBNATb  MNJiaHbl
[eATeNbHOCTN;  CaMOCTOATENIbHO — OCYLLECTBASATb,  KOHTPOMMPOBaTb U KOPPEKTMPOBaTb
AeATeNbHOCTb; MCMOb30BaTh BCE BO3MOXHbIE PECYPChl ANt JOCTVXKEHMSI MOCTaBMIEHHbIX Lienel
1 peanunsaumm naaHoB AeATeNIlbHOCTU; BbIOMPATL YCMeLLHble CTPaTeErMn B pasINYHbIX CUTYaLMsX;

- YMeHMe MpPOLYKTMBHO O0O6LaTbC W B3aMMOAENCTBOBATb B MPOLECCE COBMECTHOM
[eATeNbHOCTM,  YYWUTbIBATL  MO3ULUMWM  APYTMX  YYACTHUKOB  AeATeNbHOCTH,  3(N(eKTUBHO
paspeLlaTb KOH(/IMKTI;

- BafeHne HaBblKaMy MO3HaBaTe/lbHOW, Y4eOHO-MCCNefoBaTeNlbCKOM W NPOEKTHOM
[eATeNbHOCTM, HaBblKaMW  paspelleHus  npobsnem;  CMocO6HOCTb WM TFOTOBHOCTb K
CamMoCTOATE/IbHOMY MOWCKY METOZO0B PeLUeHUs NPakTUYeCcKnX 3adad, NPUMEHEHUIO Pas/inyHbIX
METO/0B MO3HaHUS;

- TOTOBHOCTb W CMOCOOHOCTb K CamOCTOSATE/IbHON WMH(OPMaLMOHHO-N03HaBaTebHOW
[eATeIbHOCTW, BK/IKOYasi YMeHWe OpUEHTMPOBATHLCA B Pa3/IMUHBIX MCTOYHUKAX WHQopmauuu,
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KPUTMYECKN OLEHMBATb M WHTEPNPETUPOBaTb WHMOPMaLMIO, MONYyYaeMyH) M3 Pas/IMyYHbIX
MCTOYHMKOB;

- BnajieHvie A3bIKOBbIMY CPeACTBaMU: YMeHMe ACHO, SIOTMYHO M TOYHO U3naraTb CBOHO
TOYKY 3pPEHUS, UCNOMb30BaThb afleKBaTHbIE A3bIKOBbIE CPEACTBaA;

- BNajeHne HaBblkamMu MO03HaBaTe/IbHOW pPeqieKCu Kak OCO3HaHWS COBepLLaeMbIX
[ENCTBUIA 1 MbICNUTENBHLIX NPOLECCOB, UX Pe3yNbTaTOB Y OCHOBAHWIA, rpaHuL, CBOEr0 3HaHWA U
HEe3HaHWs, HOBbIX MO3HaBaTe/bHbIX 3aay 1 CPeACTB AJ15 UX LOCTVKEHMS;

- LeneycTpeM/IeHHOCTb B MOWUCKax W MNPUHATUM pPeLleHui, coobpasuTeslbHOCTb U
WHTYWUUMS, pPasBUTOCTb MPOCTPAHCTBEHHbLIX MPEACTaBNEHNI; CMOCOOHOCTb BOCMPUHUMATb
KpacoTy 1 rapMOHUIO MUpa;

* NpeAMe T HbIX:

- C(hOpPMUPOBAHHOCTb MPEACTaBNEHNA O MaTeMaTWKe Kak 4acTh MUPOBOWN KyNbTypbl U
MEecTe MaTeMaTUK/W B COBPEMEHHON LMBWUAM3ALMKM, CMOCOOAX OMNMCaHUA SABNEHWUI peasbHOro
MMpa Ha MaTeMaTUYECKOM SA3bIKE;

- C(hOPMMPOBAHHOCTb MPEACTaBMEHNIA O MaTeMaTUYECKMX MOHATUAX KaK BaKHEMLIMX
mMaTeMaTUYeCcKUX MOLENsX, MO3BOMSIOWMX ONUCLIBATL U M3y4YaTb pasHble NMPOLECCHl U AB/EHNS;
MOHUMaHMe BO3MOXHOCTU aKCMOMATUYECKOr0 NOCTPOEHUS MaTeMaTUYECKIX TEOPWIA;

- B/ajieHVe MeTojaMy [0Ka3aTeNbCTB U afirOPUTMOB PeLUeHUs, YMeHWe UX MPUMEHSTS,
NPOBOAMTb [JOKa3aTe/lbHble PACCY>KAEHWS B XOLe PeLLleHns 3a4ay;

- BfafeHne CTaHAaPTHbIMW MpYEMaMK PELLEHMSt pauMOHa/IbHBIX W MpPaLyOHaIbHbIX,
MoKasaTe/lbHbIX, CTEMeHHbIX, TPUrOHOMETPUYECKUX YPaBHEHUA W HEPaBEHCTB, WX CUCTEM;
1CNO/b30BaHME TOTOBbIX KOMMbKOTEPHBLIX NPOrpamMmmM, B TOM YuC/e 415 NMOUCKA MYTU peLleHns v
WNNHOCTPaLMN PELLIEHNS YPaBHEHWIA 1 HEPABEHCTB;

- C(hOPMMPOBAHHOCTb MPELCTaB/IEHNA 06 OCHOBHbIX MOHATUAX MaTeEMaTUYeCKOro aHainsa
M X CBOMCTBAX, BNafeHME YMEHMEM XapaKTepun3oBaTb MOBEAEHME (YHKLMIA, MCMONb30BaHMe
MONYYEHHbIX 3HAHWUI 19 ONWUCaHUA U aHaNn3a peasibHbIX 3aBUCUMOCTEN;

- BNajeHve OCHOBHbIMW MOHATUSMU O M/IOCKMX W NPOCTPAHCTBEHHBLIX FEOMETPUYECKMX
(mrypax, nx 0CHOBHbIX CBOMCTBaX; CPOPMMPOBAHHOCTbL YMEHWS Pacro3HaBaTb reoMeTpuyecKmne
(urypbl Ha uepTexax, MOAENsX M B peasbHOM MUPE; MNPUMEHEHME W3YYEHHbIX CBOWCTB
reoMeTpuyeckux ¢uryp v ¢opmyn [AAS pelleHnss reoMeTpuyeckMx 3afady M 3ajad ¢
MPaKTUYECKNUM COLEPIKaHNEM,;

- chopMMpPOBaHHOCTb MPEACTaBfIEHWIA O Mpoueccax W ABNEHUAX,  MUMEHOLLMX
BEPOATHOCTHBbIA XapakTep, CTaTUCTUYECKUX 3aKOHOMEPHOCTAX B peasibHOM MUpPE, OCHOBHbIX
MOHATUAX 3N1EMEHTAPHON TEOPUN BEPOSTHOCTEN; YMEHMWIA HaXOAWTb W OLEHMBaTb BEPOSITHOCTU
HaCTYN/IeHNA COObITUIA B MPOCTEMLLMX MPAKTUYECKUX CUTYaLMsX U OCHOBHbIE XapaKTepucTUKK
CNyYalHbIX BEMINYMH;

- BflafileH1e HaBblKaMW 1CMOJb30BaHNS TOTOBbIX KOMMbIOTEPHbIX MPOrpaMm Mpy peLLeHnm

3a/au.

1.4. Konn4yecTBO 4acoB Ha OCBOEHME MporpaMmmbl YyYeBHOW AUCUMNNNHBLI U UTOroBast
aTTecTauus:
MakcumanbHas yyebHas Harpyska obydatoulerocs 351 yac, B TOM yuche:
06sa3aTefibHasa ayauTopHas yyebHas Harpyska obydaroLerocs 234 vaca;
camocTosiTeNbHasa paboTta obyuatoweroca 117 yacos
WToroBas aTTectauus - (2 ceMecTp - 3K3ameH)



2. CTPYKTYPA U COAEPXAHWE YYEEHOW ANCLNMNHbI

2.1. O6beM yUebHOM AUCUMNANHBI U BUAbI Y4e6HO paboTbl

Bug yyebHoin paboTbl O6bem Yacos

MakcrmanibHasa ydebHasA Harpyska (Bcero) 351
Ob6sasaTtenbHasa ayamMTopHas ydebHas Harpyska (Bcero) 234
B TOM YmUC/IE:

NPaKTUYeCcKmne 3aHATUA 1 NabopaTopHble paboThbl :
CamocTosiTeNlbHasa paboTa obyyatoLerocsi (BCero) 117
B TOM YmCIe:

VHAMBUAYaNbHbIA MPOEKT
MpomexyToyHas aTTecTaums - 9K3ameH



2.2. TemaTU4YecKniA NNaH 1 coaepxxaHme y4ebHol gucumnanHbl MatemaTuka

HavmeHoBaHue pa3genoB n - CofepaHue y4e6HOro mMartepuana, JleKUMU 1 NPaKTUYECKue 3aHATUSA, CaMOCTOsATeNTbHasA paboTa
Tem 00yyatoLLMXCA.

1 2
1 cemecTp
CopepykaHue y4ebHOro marepuana:

MaTtemMaTka B Hayke, TEeXHWKE, 3KOHOMUKE, I/IHq.)OpMaLl.I/IOHHbIX TEXHONOIMAX W I'IpaKTI/Il-IeCKOIZ

JeATenbHOCTU. LlenM 1 330a4M  M3yyeHWs MatemaTvikv Npu 0cBOeHWMM npodeccuii CIO  m
BBeneHue crieupansHocTei Crlo.

MpakTryeckyie 3aHA TS 1 1abopaTopHble paboTbl:
CamocTosATe/bHas paboTa 0byyaroLLMXCA:
- Cnckn OU n OW no npegvety
AJTTEBPA
PA3OE 1. PASBUTUE
MNOHATUA O HACTE
CopepkaHvie y4ebHOro Matepuiana:
1 [eicTBUTENbHbIE YMCTA. VICTOPWSA Pa3BUTVA MOHSATIA YMCTA.
2. JelicTBYS Hap, [eCTBUTENbHBIMM YiCTaMy. TeOMETPUYECKOE M300paXKeHe AeACTBUTE/bHBIX YMCE.

3. ICTOUHMKYM NPUGIKEHHBIX YKCEN.
ABCOMKOTHasA MOrPELLHOCTb M ee rpaHnLa. OTHOCUTENbHas MOrPELUHOCTb M €€ FPaHULIA.

Tema 1.1. 4. ToYHble 3HaYaLLie LdhpbI Ymcra.
MPMGAVKEHHbIE [evicTBus Hag, NPUG/IOKEHHLIMM YiciaMu. [pasuia NoAcyeTa 3HauaLLwX Ljdp.
BbLIUMNC/IEHUS 5. PeLLieHvie ynpaxkHeHWiA. [eicTBns Hag, MpUOnvxeHHbIMA YICTaMN.

MpakTnyeckue 3aHATUS 1 1abopaTopHble paboTbI:
CamocTosTe/bHas paboTa 06yHaroLLXCA:
- PaboTa C KOHCIMEKTOM JIEKLMN, PeLLieHIe 3334 1 YrpaXKHEeHWiA Mo obpasLly;
- CamocCTOsAITe/IbHOE peLLeHe YMPaXKHEHWI Mo 06pasLly;
- PeLLeHre BapuaTVBHbIX 3aa4 U YIpayKHEHWIA,
- MoBTOpHasA paboTa Haf, y4ebHbIM MaTepriasiom
CopepxaHue y4ebHoro matepuasnia (fieKumm)
Tema 1.2. KOMAAeKcHble 1. Pa3BuTIe NOHATIA Ymc/a. KOMM/IEKCHbIe Yncra.

acra OCHOBHble ~ COOTHOLLIEHMS..  AnreGpavueckas (hopMa  KOMMIEKCHOTO  uucia.  [eiicTeus  Hag
KOMI/IEKCHBIMW YlCiaM B anreGpandeckoli (hopve.

2. CNoXKeHvie 1 BblMMTaHME KOMIM/IEKCHBIX YKCEN, 3a0aHHbIX B anrebpanyeckoii (opme

7

O6bem
yacoB
3

YpoBeHb
OCBOEHUA
4

LB

U -4
MAUASNLAM

2



PA3[E/ 2. ®YHKLI,
NX CBOUNCTBA
MPADPUKU

Tema 2.1.
Yucnosble QyHKLMN

PA3JEJ1 3. KOPHW,
CTEMNEHN U
NOrAPdoMbI
Tema 3.1.
NokazaTtesibHas,
norapugpmmnyeckas u

3. YMHOXEHVIE 1 fiefieHne KOMIIEKCHBIX YMCeN, 33aHHbIX B anrebpanyeckoli hopme

4. Bo3BefeHve B CTeNeHb KOMM/IEKCHBIX YMCeN, 33aHHbIX B anrebpanyeckoi opme

5. PelleHve yrnpaxHeHUn Mo Teme: «[eiACTBISI Haf KOMI/IEKCHBbIMM YMCNaMy B a/irebpanyeckoii
(hopme».

MpaKTUYeCKVie 3aHT TS 1 labopaTOpHble paboTbl:

CamocTosTe/bHas paboTa 0by4atoLLMXCS:

- [lopaboTKa KOHCreKTa fekumm;

- CamocTosTe/IbHOE PeLLIEHVIe YNPaXXHEHWIA Mo 0bpasLly;

- PelLieHe BapuyaTVBHbIX YNPaXKHEHWIA

CopepxaHvie y4ebHOro marepurana:
1 Yucnosble yHKLMM.
Cnocobbl 33aaHKs, rpadwik, 06/71aCTb CYLLECTBOBaHUS, OCHOBHbIE XapaKTEPVCTUKI MOBEAEHNS (YHKLWN.

2. ['locTpoeHme rpadmka yHKLWN.

MpocTelilume NpeobpasoBaHWs rPativkos (yHKLMIA. MocTpoeHre rpadiMkoB hyHKLWM METOLOM CLBUTOB.
3. MNpupalLieHve QYHKUMNA.

MOHOTOHHOCTb. OrpaHNYeHHOCTb. YeTHOCTb U HEYETHOCTb (PYHKLMN.

4. YCTaHOB/ieHWe MO rpadmky (OyHKUMM ee BadKHEMLMX CBOWCTB (MOHOTOHHOCTb, OrpaHWYeHHOCTb,
YETHOCTb Y HEYETHOCTb, MEPUOAVYHOCTb, HEMPEPLIBHOCTD)

5. MoHsTVe 06PAaTHOA (YHKLAN.

I"padmk 06paTHON (hyHKLWW. ocTpoeHMe rpadmka CIOXKHOA (DyHKLMK.

6. AphMETMYECKME Onepaumn Haz PYHKUMAMA

MpakTuyeckue 3aHA TS 11abopaTopHble paboTbI:

CamocTosATe/bHas paboTa 00yHaroLLMXCA:

- CamoaHa/I3 V3y4eHHO TeMb;

- PelLieHe BapuaTVBHbIX 33424 W YNPaXXHEHWIA,

- MoBTOpHasA paboTa Haf, y4ebHbIM MaTepuasiom

- [lopaboTKa KOHCMeKTa NieKLyn

CopgepxaHuie yuebHoOro Matepuana:
1 CTeneHb C MPOV3BO/IbHbIM AECTBUTE bHBIM MOKasaTenieM. CTeneHHast (hyHKLWS.
2. CBOV¥iCTBA CTEMNEH C AeVCTBUATE/bHBIM MoKasaTerieM. [peo6pasoBaHme CTEMEHHBIX BbIPaKEHIN
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cTerneHHast yHKLUWN

PA3LE/ 4. TTIPAMbBIE U
MN1I0CKOCTN B
NMPOCTPAHCTBE

Tema 4.1.
MNapannensHOCTb U
nepneHAnKyNApHOCTb
NPSAMbIX 1 NIOCKOCTeN B
npocTpaHcTBe

3. KopeHb M-i CTeNeHn 1 ero CBOINCTBa
4. VippaupioHa/ibHble YpaBHEHUSA 1 HEpaBEHCTBA.
5. MNokazaresibHas PyHKLMS 1 ee CBOVCTBA.
6. MNokasaTesibHble ypaBHEHUS.
7. ['okasaTesibHble HEpaBEeHCTBa.
8. PeLLieHVie MOKa3aTe/bHbIX YPaBHEHWIA 1 HEPaBEHCTB.
9. NNoraputhmmnydeckast PyHKUKS 11 ee CBOIACTBA.
10. JlorapudM C MpoM3BOSbHLIM  MOKasaTesieM.  BbMUCEHVE  3HAYEHWI
NOrapUPMUNYECKMX BbIPXKEHWIA.
11. JloraphMmnyecKiie ypaBHEHUS.
12. lorapudmmyecKme HepaBeHCTBa
13. PeLLieHMe NOraputMUYECKNX YpaBHEHUIA N HEPABEHCTB
14. KoHTponbHas paboTa Nel. «KOpHW, CTereHn 1 iorapuimbi».
MpaKTunyeckme 3aHATUA 11abopaTopHbIe paboThl:
CamocTosTe/NbHasA paboTa 00y4aroLLMXCS:
- PeLLeHvie BapraTMBHbBIX 334a4 1 YNpaxKHEHWIA;
- PelLieHVe 3aa4 1 yNpaXkHEHWIA Mo 06pasLly;
- [NoBTOpHas paboTa Haf, y4ebHbIM MaTeprasiom
TEOMETPUA

Copiep>kaHvie yueGHOro MaTepuana:
1. MapannenbHOCTb 1 NepreHANKYNSPHOCTb MPsIMbIX 1 M/IOCKOCTEN B MPOCTPaHCTBe

noKasarefibHbIX U

HauanbHble MOHATUS CTEPEOMETPUM. AKCHOMbI CTEPEOMETPUM 1 MPOCTENLLME CMEACTBUS U3 HUX.
B3avMHOe pacriofiokeHre [ByX MpsMbIX B MPOCTPAHCTBE. B3aMMHOe PacronoXKeHue npsMoiA U

M/I0CKOCTW.
2.Mpr3HaK MapasinenbHOCTY NPSMOIA U MIOCKOCTW. Mapan/ie/ibHble MIOCKOCTW.
3.MapanensHoe NPOoeKTUpPOoBaHMe Gnryp.

CaoiicTBa Napasiie/ibHOro NPOeKTUPOBaHUS. 1306paxkeHre (Uryp B CTEPEOMETPUN.

4. PelLieHvie 3324 Mo Teme «[lapasinenbHOCTb MPSIMONA 1 M/IOCKOCTY B MPOCTPAHCTBE»
5.IMepneHanKyNSpHOCTb MPSIMOIA 1 MIIOCKOCTU. MpU3HaK NepreHayKyISPHOCTY NPSIMOIA 11 MIOCKOCTUA.
6.CBs13b MeXIy NepreHaNKyISPHOCTLIO Y MaparieNbHOCTLHO B MPOCTPaHCTBe. OpTOroHalbHOe

MPOEKTMPOBaHWE Ha MN/IOCKOCTU.
7.Teopema 0 Tpex nepreHAnKynapax.

PaccTosHYie OT TOUKY 10 M/IOCKOCTU. PaccTOsHME MEXIy CKPELLYBAKOLLMMIACS NPSMbIMA. YTON MeXMy

HAK/MOHHOW W MIOCKOCTBHO.
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PA3JIE/ 5.
KOMBVHATOPUKA

Tema 5.1. INemMeHTbI
KOMOMHaTOPUKN

PA3/EN 6.
BEKTOPbI U
KOOPIVHATb

Tema 6.1.
BeKTOpbl 1 KoOpAMHATLI

8. [IByrpaHHble Yr/bl. CUMMETPUS OTHOCUTENLHO M/IOCKOCTW. [M0LLAAb MPOEKLM  MHOTOYTO/bHIKA.

9. PeLueHvie 3aga4 no Teme  «lepreHanKySpHOCTb NPSIMOA M MIOCKOCTY B NMPOCTPAHCTBE
MpaKTn4yeckune 3aHATUSA U 1abopaTopHble paboThI:

CamocToATe/bHasA paboTa 0byyaroLLMXCS:

- PeLLeHvie BapriaTVBHbIX 3aa4 1 YNpaxXHEHWIA;

- PeLLieHvie 3afa4 1 ynpaxHeHUin rno obpasLy;

- CamoaHa/IM3 U3y4eHHOMN Tembl;

- MoBTOpHas paboTa Haf, y4ebHbIM MaTepasiom

CopepykaHue y4ebHOro mMatepuana:

1. OCHOBHble MOHATWA KOMOVHATOPVKM

2. 331341 Ha NMOACYHET YMCra PasMELLIEHUIA, NepecTaHOBOK, COYETaHWI.
3. PeLLieHve 3aa4 Ha nepe6op BapraHToB

4.®opmyna 6ruHoma HetoToHa. CBoicTBa GUHOMMHASTBHBIX KO3((MLMEHTOB. TpeyrosbHMK Mackass.

5. PeLLeHve ynpaxHeHWiA 1o TeMe: «OCHOBHbIE MOHATUS KOMOVHATOPUKMY
[MpakTyyeckvie 3aHA TS 1 /1abopaTopHble paboThl:
CamocTosiTeNbHas paboTa 0by4aroLLYIXCS:

- PeLLieHvie BapyaTUBHbIX 33434 U1 YTPXKHEHWIA,;

- PeLLieHve 3a1a4 1 ynpaykHEHWIA Mo obpasLly;

- MoBTOpHas paboTa Hag, y4ebHbIM MaTepyiasiom

Copep>xaHue y4e6HOro mateprana :

1. BekTopbl. JIMHeHbIe Onepauyv Hag, BEKTOPaMI.

2. [pAMOoyYrosbHble KOOPAYHATBI 151 BEKTOPOB M TOYEK B MPOCTPaHCTBE.

3. [eiicTBuA Hag BEKTOpaMK, 3afaHHbIMM CBOVIM KOOpPAMHATAMU. YpaBHEHME CHepbl.
4. CKansipHoe Npov3BeeHne BEKTOPOB, CBOMCTBA CKaJIAPHOTO MPOU3BEAEHNSA BEKTOPOB.
5. Vlcnonb30BaHWe KOOPAWHAT M BEKTOPOB MPU PeLLeHMM MaTeMaTyyecKuX U NprKagHbIX 3a0ay
6. KoHTponbHasA pabota Ne2 «BeKTopbl 1 KOOpAMHATLD

MpakTVyecKue 3aHATUA 1 1abopaTopHbIe paboThI:

CamocTosTe/bHasA paboTa 00yuaroLLIXCS:

- PeLLeHvie BapuiaTVBHbIX 33034 1 YNpaXXHEHWIA;

- PeLLieHVie 33124 1 yNpaxXHEHWA 1o o6pasLly;

- MoBTOpHasA paboTa Hag, y4ebHbIM MaTepria/ioM

- [NoAroToBKa K KOHTPO/IbHO paboTe
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PA3OEJT 7. OCHOBbI
TPUTOHOMETPUN

Tema 7.1.
TpWroHoMeTpUYecKme
(DYHKLIMN YNCI0BOro
aprymMeHTa.

PA3/EN 8.
MHOFOMPAHHVIKU U
KPYT/IbIE TESIA

Tema 8.1.
MHororpaHH1Kmu

2 CeMecTp
AJITEBPA

Copep>xaHvie yyebHOro marepuaa:

1 PagviaHHOe 13MepeHyie Yr/ioB.

2. Mpeo6pazoBaHme TPUMOHOMETPUYECKUX BbIPaXKEHWIA.

3. dopmyribl NprBeaeHNs. MeproanyHOCTb (IYHKLMN.

4. PellieHve yNpaxXHEHUI Ha npeobpasoBaHiie TPUFOHOMETPUYECKUX BbIPXKEHUIA C NOMOLLLIO popMy/I
MpVYBEAEHVA.

5. ®opMynbl  CNIOXKeHUs, [BOMHOrO W MOJIOBMHHOTO aprymMeHToB. POpMy/ibl CyMMbl U PasHOCTU
OHOUMEHHbIX TPUFOHOMETPUUECKIMX OYHKLWIA.

6. MpeobpasoBaHme MPOCTENALLIMX TPUFOHOMETPUYECKUX BbIPaXKEHWIA.

7. TpUroHOMETPUYECKME (HYHKLIAN 1 X TPaqMKNA.

8. ObparHble TPUrOHOMETPUYECKNIE (DYHKLIN W X TPadqvKK.

9. MpocTeliLume TPUrOHOMETPUYECKYIE YPABHEHNA

10. MpocTeiLLe TPUrOHOMETPUYECKME HEPABEHCTBA.

11. PelLieHVie TPUrOHOMETPUYECKMX YPaBHEHMI

12. PeLLieHVie TPUIrOHOMETPUYECKUX HEPABEHCTB.

13, MpoBepoyHas paboTta Mo Teme: «PeLLieHre TPUIOHOMETPUYECKMX YPABHEHUI 1 HEPaBEHCTB»
MpakTyyeckue 3aHATYA 1 1abopaTopHble paboTbl:

CamocTosTe/NbHasA paboTa 0by4yaroLLIXCS:

- PeLLieHre BapraTMBHBIX 33434 W YNPaXXHEHWI;

-PaboTa Hag y4ebHbIM MaTepranom

- PeLLeHve 33434 1 ynpadkHEHWIA No obpasLly;

- MoBTOpHas paboTa Haf, y4ebHbIM MaTepriasioM

- MoaroToBka K CaMoCTOATE/IbHON paboTe

FEEOMETPUA

CofeprkaHuie y4ebHoro Martepuaa:

1.[1ByrpaHHbIe Yr/ibl, MHOrOrpaHHbIe yr/bl. MHOrorpaHHUKW. Mpusmvbl
2. CeyeHve MHOTOrpaHHUKOB. M10LLaaN CeYeHNss MHOrOrpaHHKOB.
3.Mapannenenvnessl. MpamMoyronbHbie v npsambie. Kyo.

4. PeleHve 3apa4 o Teme: «[lapannenenuneabi»

S.[Mvpammapl. MNMpamble nupamugbl. FNpavbie Y NPaBWIbHLIE MPaMALbI.
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Tema 8.2. Tenau
MOBEPXHOCTU BpaLLeHnA

Tema 8.3. O6beMbI U
n/1oLLaaM NOBepPXHOCTEN
MPOCTPaHCTBEHHbIX Tes

6.YCeuéHHble nupamuabl. MioLaay NOBEPXHOCTEN MpaMIAL,
7. MNpaBubHbIE MHOTOrPaHHMKA.

8. PelLieHue 3a/1a4 Ha NPUMeHeHVe CBOICTB Mapa/vieienmnenos, N pamiid, YCeYeHHbIX N paMm,

MpakTH4ecKme 3aHATUA 1 1abopaTopHble paboTbI:
CamocTosATe/bHasA paboTa 00yHaroLLMXCA:
- PaboTa C KOHCMEKTOM JIeKLMIA;
- PeLLeHve 3aa4 1 ynpaxkHeHWIA 1Mo obpasLly;
- MoBTOpHas paboTa Haf y4eOHbIM MaTeprasioM
- CocTaB/eHme MnyiaHa oTBeTa
Cogep>kaHuie y4ebHOro martepvana:
LUpmHap. Konyc
2.YCeUEHHbI KOHYC.
3. Lap. Cdpepa.
CeyeHus, KacaHns. CUMMETPUYHOCTb Luiapa ¥ cthepbl. BrivicaHHble 1 onmcaHHble cgepbl
4. YpaBHeHVe cihepbl. [MepeceyeHme cdep.
5. KoHTponbHasa pabdota Ne3. «MHOrorpaHH1KA 1 Tena BpaLLEHNS.
MpakTW4ecKrie 3aHATUA 1 1abopaTopHble paboTbl:
CamocTosATe/bHas paboTa 0byyaroLLWIXCS:
- PaboTa C KOHCMEKTOM JEKLINIIA,
- PeLLieHVie 3a0a4 1 ynpaxkKHeHUIA No 06pa3sLy;
- [NoBTOpHas paboTa Haf y4ebHbIM MaTepriasiom
CogepkaHvie y4e6HOro MaTepriana:
1.06bém napanenenvnenos. OOLEM MpU3M.
2.06bEM nupamna. O6bEM YCEUEHHON MpaMUab.
1.3. PeLLieHVe 330a4 Ha BbIUUC/IEHV e 0OBEMOB MPU3M, NMpammg, YCeUeHHbIX MpaMuL,
4.06BbEMbI LIIMHAPOB 1 KOHYCOB.
5.Mnowwaam noBepxHOCTEN LMHAPOB 1 KOHYCOB.
6.06bEMbI LLiapa 1 ero YacTeid. Mnowaay cermeHTa 1 chepb.
7. PelLieHvie 3a1a4 Ha BbIUMC/IEHVE 0ObEMA LWIMHAPA, KOHYCa, Lapa W ero YacTeil.
MpakTr4yeckyie 3aHATUA 1 1abopaTopHble paboTbl:
CamocTosATe/bHas paboTa 0byHatoLLWIXCS:
- PaboTa C KOHCMEKTOM JIEKLWN;
- PeLLieHvie 3a0a4 1 ynpaxkHeHUIA No 06pasLy;
- MoBTOpHas paboTa Haf y4eOHbIM MaTeprasiom
HAUAJTA MATEMATUYECKOIO AHAJTM3A
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PA3AOE 9. NMPEAE/IbI N
HEMNPEPBIBHOCTb

Tema 9.1.
Mpegensol
rnocsiefoBaTe/IbHOCTU U
PyHKUMM

Tema 9.2. HenpepbIBHOCTb
(OyHKUMM

PA3LE/ 10.
NMPO3BOAHAA N EE
MNMPUNTOXKEHNA

Tema 10.3. NponssogHasn u
ee nprvMeHeHve

CofiepykaHvie yueGHOro matepuana :

1 TMocnepnoatenibHOCTU. Crocobbl 3aaHKs 1 CBOCTBA YMC/IOBbIX MOC/IEA0BATE/IbHOCTEN.
2. MoHsATVe 0 Npefiene nocneaoBate/ibHOCTU. CyLLECTBOBaHWE Npese/ia MOHOTOHHO Or paHUYeHHO
rnoc/eoBare/IsHOCTU.

3. MoHsATYEe Npeaena yHKLWN B TOUKE.

4. BblucreHvie npeaenos.

MpakTn4yeckvie 3aHATUA 11abopaTopHble paboTbI:

CamocTosATe/bHas paboTa 00yyaroLLMXCA:

- PaboTa C KOHCMEKTOM NIEKLINIA;

- PeLueHvie 33034 11 ynpaXXHEHIA 10 06pasLly;

- MoBTOpHas paboTa Hag, y4ebHbIM MaTeprasioMm

Copep>xaHue y4ebHoro marepuana:

1 TMoHsTViE O HEMPEPbLIBHOCTY (hYHKLMIA.
2. CBOViCTBA HEMPEPbIBHbIX (hYHKLMIA. PeLLieHVie paLyoHasbHbIX HEPABEHCTB METOAOM VHTEPBA/IOB
[MpaK TVYEeCKMe 3aHS TS M 1abopaTopHbIe paboTbI:

CamocTosTe/bHasA paboTa 0byyaroLLIXCS:
- PeLLeHme 3aaa4 1 yrpaxkHeHWin 1o obpasLly;
- MoBTOpHasA paboTa Hag, y4ebHbIM MaTepriasiom

Copep>xaHue y4ebHOro Matepriana:

1 OnpefeneHvie MPOV3BOLHOM, HAXOXIEHME MPOV3BOLHON M0 OMPELENEHIO.
2.Mpasyna gudxpepeHLmpoBaHys. Mpon3BoAHbIE OT OCHOBHBIX 3/1EMEHTAPHBIX (YHKLIIA.
3.Mpov3BoAHasA TPUrOHOMETPUYECKUX (PYHKLMIA, CIIOKHOMN (OyHKLIAN,

4. BbluvcneHne Npov3BoaHbIX.

5.MpusHak Bo3pacTaHua  (YObiBaHUS) (YHKUMW. KpPUTUUECKME TOYUKM  (DYHKUMKM, Makcumyma W
MVHVIMyMa.

6. MpuMeHeHMe MPOV3BOAHON K MCCNEN0BAHIO (hyHKLNA.

7./ccnenoBaHiie (hyHKLMIA C MOMOLLISHO MPOV3BOAHON M MOCTPOEHME MX MPadiMKoB.
8.HavbonbLLee 1 HavMeHbLLEe 3HaUeHME (yHKLWN.
9.HaxoxzeHve CKopoCTM /19 NpoLiecca, 334aHHOTO (hopMy/1oi U rpatimKom.
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10./cnonb3oBaHMe MPOM3BOAHON A/1S1 PELLIEHVS MPUKaAHbIX 33434, 2 2
11. KoHTponbHas paboTa. Ned «[TprMeHeHre NPOM3BOAHON K UCCIIEA0BaHNID (DYHKLMI» 2 3
MpakTyyeckue 3aHA TS 1 NabopaTopHble paboThl: — L at UL AL L
CamocTosATe/bHas paboTa 00byHaroLLVIXCS:
- PaboTa C KOHCMEKTOM JIeKLuIA;
- PelLieHVe 3a0a4 W yNpaXkKHeHWIA MO 06pasLly; n 3
- [NoBTOpHasA paboTa Hag y4ebHbIM MaTepuasioMm
- MoaroToBKa K KOHTPO/bHOM paboTe
PA3JEN 11. UHTEMPAN s
W ETO MPU/IOXKEHUSA 9
CopepXaHue y4ebHOro marepmana:
1.0npepeneHve nepeoobpasHoin. HeorpeaeneHHbIA UHTErpasn 1 ero CBOICTBa
2. HenocpeficTBeHHOE MHTerpuypoBaHyie. Tabnmua MHTerpasos.
3./HTerpupoBaHe noacTaHoBKOM
4. BblMUCIEHVE VHTErPa/IOoB.
5.0npeeneHHbIin HTErpan 1 ero reoMeTPUYECKUin CMbIC.
6.dopmyna HutoToHa-SlelibHMLa. OCHOBHbIE CBOICTBA ONPeae/ieHHOro MHTerpana.
7. BbluyvCrieH1e onpefeneHHOro MHTerpana MeToLOM 3aMeHb! NepeMeHHONM
8. BbluyC/IeHVe OnpeseNieHHbIX HTErpasios pas/iiyHbIMA METOAMM.
9. MprMeHeHWe UHTerpasa 4/ peLleHns (3NYECKUX 33434,
10. BblumcrieHve N/oLaei KpMBOIMHENHBIX TPareLuia ¢ NMOMOLLBHO OMpese/ieHHOro MHTerpasia.
11. MpoBepouHas paboTa Mo TeMe « MHTErpan 1 ero NPUIOXKEHVIS
MpakTuyeckue 3aHATYSA 1 1abopaTopHble paboThl:
CamocTosATe/bHas paboTa 00yHaroLLMXCA:
- PaboTa C KOHCMEKTOM JIEKLWIA;
- PeLLieHve 3azia4 W ynpaxkHeHU Nno o6pasLly; un 3
- MoBTOpHas paboTa Haf y4ebHbIM MaTeprasiom
- MogroToBKa K NPOBEPOYHO paboTe

w
w

Tema 11.1.
MepBoo6pasHan gyHKUWA
W VHTErpan

NN NN NS
B ONPONRONNNONN -

AJTTEBPA
PA3OEN 12. YPABHEHWA

N HEPABEHCTBA 15
CogepxaHue y4ebHOro marepuana: 15
Tema12.1 1 PaLyioHa/bHble YPaBHEHWS 1 CUCTEMb! YpaBHEHM 2 2
YpaBHeHUA. CucTembl .
ABHEHMIA M HEDABEHCTE 2. ppaupoHasibHble YpaBHEHNS U CUCTEMbI YPaBHEHWIA 2 2
P P 3. MokazaTe/bHble W IorapuPMUUECKe YpaBHEHWS 1 CUCTEMbI YPaBHEHMIA. 2 2
4. TpUroHOMETPUYECKIME YPaBHEHMS U HEPaBEHCTBA. 2 2
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5. PaupoHa/bHble, VppaLyvioHasbHble, MOKasaTesbHbe W orapuMmUYeckue HepaBeHCTBa. OCHOBHbIE 5 9
MP1EMbI WX PeLLIEHUS.

MpaKTVYecKme 3aHATUs 111abopaTopHbIe paboTbI: -
CamocTosI Te/bHas pa6oTa 06y4atoLLYIXCS:

- PeLLieHne 33434 1 ynpaXkHeHWIA Mo 06pasLly; 5 3
- MoBTOpHas paboTa Haf y4ebHbIM MaTepuasiom
Bcero: 351 4. 11

[N151 XapaKTePUCTIKI YPOBHS OCBOBHUS Y4EGHOTO MaTepuaa UCTIofb3yHoTCS CrigytoLLe 0G03HAUEHNIS:
1 —o3HaKOMUTE/bHBIV (Y3HaBaHVE paHee 3yUeHHbIX 0GLEKTOB, CBOVICTB);

2. - PEnpOAyKTUBHbIN (BbINOSHEHIIE AESTENBHOCT MO MHCTPYKLMA W NOf, PYKOBOLCTBOM)

3. —FPOYKTVBHbIIA (NNaHMPOBaHME 11 CAMOCTOSTE/IbHOE BbIMOMHEHVE AESTENLHOCTH)

15



3. YC/10BNA PEATIN3AUNN YUEBHOW ONCUUTMTNHDBI

3.1. TpeboBaHNA K MUHMMa/IbHOMY MaTepuasibHO-TEXHUYECKOMY 06ecreveHnIo

PeanMzauma y4yebHON AUCLMNANHBLI MPeycMaTpuBaeT Handve yyebHOro KabuHeta
«MartemaTuky, MaTeMaTUyeCcKuUX AUCLUNINHY

O6opyaoBaHne y4ebHOro KabuHeta:

- HabOp MHCTPYMEHTOB;

- MOZE/IN TEOMETPUYECKUX PUryp;

- [lOCKa;

- CTONbI, CTY/IbSI YYEHUYECKME;

LKad Ana KHAT

3.2. 'HdhopMaumoHHoe obecrieveHre peannsaumm nporpaMmb|
3.2.1. lNeyaTHble n3gaHNA

OCHOBHbIE UCTOYHUKMU:
1 bawmakoB M.W. Martematuka: yuyebHuk gna Crlo. - M. : Akagemus,2020.
2. bawmakos, M.N. MatemaTtuKa : y4ebHuK / balwmakoB M.W. - Mocksa: KHoPyc, 2020.
3. bawmakoB, M./. Matematunka. [lpakTMKym : y4yeGHO-NpakTuMyeckoe nocobue /
bawmakoB M.W., SHTMHA C.B. - MockBa : KHOPyc, 2021. — 294 c.

[ononHnTeNbHbIE UCTOUHUKU:

1 boromonos H.B. Martematmka: y4vebHuk pans CIMO/ H.B.boromonos, IM.W.
CawmoiineHko. - M.: poda, 2010.

2. boromonos H.B. MartemaTtvka. 3afaum C pelleHusMU. Y4yebHoe nocobue. - M.,
[Opowa, 2010.

3. bawmakos M./. Anrebpa n Hayana MaTeMaTM4ecKoro aHanm3a (6a3oBblii YPOBEHD).
10 kn. - M., 2005.

4. bawmakoB M.W. Anrebpa n Hayasna MaTeMaTM4ecKoro aHaim3a (6a30Bblli YPOBEHD).
1 kn. - M., 2005.

5. bawmakoB M.N. MatemaTtuka (6a30Bbli1 ypoBeHb). 10—11 kn. - M., 2005.

6. bawmakos M./. Matematumka: 10 kn. C60pHUMK 3agad: yueb, nocobue. - M., 2004.

7. OmenbyeHko B.T., Kyp6aTtoBa 3.B. MaTemaTvKa: yyeb6, nocobue - 2-e nsg., nepepao.
n gon. - PoctoB H/: ®eHukc, 2007.

3.2.2. ONEKTPOHHbIe U3aHUSA N 3NIeKTPOHHBbIE Pecypchbl

WHTEepHET - pecypchbl
1 www.rusneb.ru (HOb - HaunoHanbHasa aneKTpoHHas 61bnmoTeka)
2. www. fcior. edu. w (MHpopmaLMOHHbIE, TPEHWPOBOYHbLIE W KOHTPO/IbHbIE
marepuansbl).
3. www .school-collection.edu.ru (EgnMHas KonnekumMn LMGPOBbIX 06pa3oBaTesibHbIX

pecypcos)
4. www.book.ru (3nekTpoHHas 6ubnmnoTeyHas cucTema)
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4. KOHTPOJ/Ib W OUEHKA PE3YJIbTATOB OCBOEHW/A
YYEBHOW ANCUNTTIJTHbBI

4.1. XapaKTepucTuKa OCHOBHbIX BU0B YUe6HOI e TeNIbHOCTU CTy/EHTOB

CogfeprkaHue oby4veHus

BBepneHue

PA3AEN 1. PASBUTUE
MNOHATUA O HWACTE

PA3OEN 2. ®YHKUWN,
NX CBONCTBA N
MrPADUNKNA

PA3AE/ 3. KOPHW,
CTEMNEHN N
NNOIrAPN®MBbI

PA3AEN 4. TIPAMBIE

XapaKTepucTmka  OCHOBHbIX  BWAOB  [AeSITE/IbHOCTU
CTY[leHTOB (Ha YpOBHEe Yy4YebHbIX AeACTBUI)
O3HakOM/IeHWe C po/ibl0  MaTeMaTUKW B Hayke, TexHUKe,
9KOHOMUKE, WH(OPMALMOHHBIX TEXHOMOMMSAX W MPaKTUYECKOi
feAtenbHocTM. O3HaKOMEHUE C LensaMn 1 3ajadaMmn n3yyeHus
MaTemMaTvKu npu ocBoeHWUu npodeccuidi CroO u cneupanbHOCTeN
Cro.
AJNTEBPA

BbinonHeHve  apuMeTUYeCKMX AeNCTBUA  Hag — vucnamu,
coyeTass YCTHble W MWUCbMEHHble npuvembl. HaxoxaeHue
MPUOKEHHBIX  3HAYeHUA  BENMYMH WM MOTPELUHOCTEN
BblUMCNEHNA  (aOCOMOTHOM W OTHOCWUTENbHOW); CpaBHEHWe
4MCOBbIX BbIPaXKEHMWIA. HaxoxaeHue oLwn60oK B
npeobpa3oBaHMAX W BbIYMCIEHUAX (OTHOCUTCS KO BCEM MyHKTam
nporpammbl)
O3HaKOMNeHne € MOHATMEM  MEePEeMEHHONR,  MpuMepaMu
3aBMCUMOCTEN  MeXAy nepeMeHHbIMW.  O3HaKkoMsieHe C
MOHATUEM rpadmka, OnpegdeneHne MNPUHAANEXHOCTU TOUKM
rpadmky QyHkuun. OnpeaeneHne no ¢opmysne NPOCTEMLLel
3aBMCUMOCTM, BuAa ee rpauka. BblpaxeHue no dgopmyne
OOHOW  nepeMeHHOW uyepe3 gpyrve.  O3HakoMfieHMe C
onpegeneHneM QyHKUMK, hopmynvmpoBaHue ero. HaxoxpaeHue
06nacTn onpegeneHns 1 061acTh 3HaAYEHNIA PYHKLMN,
O3HakoM/IeHMe C MOHATMEM KOPHA N-il CTEneHW, CBOMCTBaMM
pafiMKasioB 1 npasuiaMn CpaBHeHMsi KOpHel. dopmynnpoBaHme
onpefeneHns KOPHA W CBOWCTB KOPHEA. BbluncneHne u
CpaBHEHWE KOPHEW, BbIMONHEHME MPUKUAKM 3HAYEHWUS KOPHS.
Mpeobpa3oBaHMe  YMCNOBbIX W OYKBEHHbIX  BbIP&XKEHUMN,
cofepXxawyx pagukanbl. BbinosHeHWe pacyeToB No opmMyam,
COfepXawM  paguKasbl,  OCYLIECTBNAA  HeobXoAumble
MOLCTaHOBKM 7 npeobpa3oBaHus. OnpegeneHve
PaBHOCWbHOCTU  BbIP@KEHW €  pagvkanamu.  PelleHve
MppaumoHasbHbIX  ypaBHeHWA. O3HaKOM/IEHWE C  MOHATUEM
CTeNeHW C [elCTBUTENbHbIM  MoKasaTesieM.  HaxoxzeHuwe
3HaYeHWA  CTeneHW,  MCMOMb3ys  MpUM  HeobXOAMMOCTU
MHCTPYMeHTa/IbHbIE CPeACTBa. 3anncbiBaHne KOPHS N-i CTemneHu
B BuAe CTeneHM C [ApoOHbIM roKas3aTesieM W Hao6opoT.
dopMynMpoBaHMe CBOWCTB CTemneHel. BbluncneHve cTeneHeit ¢
paumoHasIbHbIM NOKa3aTesieM, BbIMO/IHEHWE NPUKMUAKM 3HAYEHNS
CTeneHu, cpaBHeHWe cTeneHei. Mpeobpa3oBaHME YUCIOBbLIX U
OYKBEHHbIX BbIPXKEHWA, COAEPXALMX CTeneHn, MPUMEHSS
CBONCTBa. PelleHMe NoKa3aTe/lbHbIX YpaBHeHW. O3HaKoM/ieHne
C NPYMEHEHNEM KOPHel 1 CTeNeHein Npu BbIYUCIIEHUN CPESHMX,
[eNeHnn 0Tpe3ska B «30/10TOM CeyeHUmn». PelleHne npuKnagHbIX
3a/la4 Ha CNOXKHbIE MPOLIEHTI.

TEOMETPUNA
dopmMynMpoBKa W NPUBELEHWe [0Ka3aTe/lbCTB  MPU3HAKOB
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MIOCKOCTWN B
MPOCTPAHCTBE

PASLE 5.
KOMBUHATOPUKA

PA3LEN 6. BEKTOPbI
KOOPANHATDI

B3aMMHOrO  pacrnofiokeHnss  NpsAMbIX U MNJIOCKOCTEN.
Pacrno3HaBaHMe Ha 4YepTexax WM MOAEeNAX pas/iMyHbIX Cly4aes
B3aMMHOrO  pacriofiokeHWss  MNPsAMbIX WM NIOCKOCTEN,
aprymMeHTUpoBaHWe  CBOMX  CYXXAeHWA.  PopmynupoBaHue
onpefieNneHnid, MPW3HaKoB W CBOWCTB  Napa/ne/ibHbIX U
NepneHanKyNAPHbIX MA0CKOCTeN, [ABYIPaHHbIX W NUHENHbIX
YrnoB. BbINOMHEHNE MNOCTPOEHUS YI/I0B MeXAy MpsMbIMU,
MPSAMOIA M MMIOCKOCTbIO, MeXAY MIOCKOCTAMM MO OMUCAHWI0 W
pacrno3HaBaHMe WX Ha Mogenax. [MpvMeHeHWe NPU3HAKOB U
CBOMCTB PacronoXeHUs NPAMbIX W MNIOCKOCTEA NpY peLleHnn
3afiay. V300paxkeHWe Ha PUCYHKAX W KOHCTPyMpOBaHWe Ha
MOJeNnsx NeprneHAMKYNspoB W  HAaKNOHHbIX K  MI0CKOCTH,
NpsMbIX, NapannienbHbIX NAOCKOCTEN, YINI0B MeXay npsaMoin v
MI0CKOCTbI0 U 060CHOBaHWE MOCTPOeHUs. PelueHne 3afay Ha
BbIUMC/IEHWE ~ TEOMETPUYECKMX  BeNMuMH.  OnucblBaHue
PacCTOSAHUA OT TOYKM A0 MAIOCKOCTM, OT MPAMOWA [0 NAOCKOCTH,
MEeXAy MIOCKOCTAMU, MEXAY CKPEeLLMBAOLLMMUCA NPAMbIMU,
MeX [y MPOV3BO/IbHBIMU (IUrypaMmn B NPOCTPAHCTBE.
®opMy/nMpoBaHMe W [10Ka3blBaHWe OCHOBHbIX TEOpeM O
PacCcTOAHUAX (Teopem CyLLEeCTBOBaHUS, CBOWCTBA).
N306paxkeHne Ha 4YepTexax W MOAENAX paccTosiHua U
060CHOBaHMe CBOUX CYXAeHWin. OnpefeneHvie W BblYMCNEHUE
paccTosiHWiA B NpocTpaHcTBe. [pumMeHeHVe opmyn 1 Teopem
MaHUMeTpUK Ansa pelueHns 3agad. O3HaKOM/EHWE C MOHATUEM
napanfiensHoro  MPOEKTUPOBaHUA M ero  CBOMCTBaMW.
®opMynMpoBaHMe TEOPeMbl 0 MNOWAAM  OPTOrOHa/IbHOM
MPOEKUMN  MHOrOYyrosibHuMKa.  lpuMeHeHVWe  Teopun  Ans
060CHOBaHWA NMOCTPOEHWIA U BblYMUCNEHWIA. APryMeHT/pOBaHme
CBOUX CY>KOEHWI 0 B3aMMHOM pacnosioXeHnm
MPOCTPAHCTBEHHBIX (HUTYP.

W3yyeHvre npaBuna KOMOWHATOPUKM W MPUMEHeHWe Mpu
peLleHnn KOMOMHATOPHbIX 3afady. PelleHWe KOMOMHATOPHbIX
3afa4 MeToZoM nepebopa ¥ MO MPaBuny  YMHOXEHUS.
O3HaKOM/NeHWe C NOHATUAMU KOMOMHATOPUKN: pPa3MeLLEHUAMU,
COYeTaHVsAMK, MepecTaHOBKamMuM W opMynamyv  ansa KX
BbluncrieHns. O6BbACHeHWe W MpUMeHeHWe  opMyn  Ans
BbIUMC/IEHWS pA3MELLEHWIA, NepecTaHOBOK M COYeTaHUiA npu
peweHnn 3agad. O3HakoM/ieHWe ¢ OGuMHOMOM HbloToHa WM
TpeyronbHUKOM [lackana. PelleHWe NpaKTUYeCKUX 3agady C
MCMONb30BaHNEM MOHATWIA U NPaBUN KOMOUHATOPUKN.
O3HaKOM/NeHUe C MOHATMEM BekTopa. M3yyeHue [ekapToBOi
CUCTEMbI KOOPAWHAT B MPOCTPaHCTBe, NOCTPOEHME MO 3a8JaHHbIM
KOOpAuHaTaM TOYeK W MIOCKOCTeW, HaxXOXAeHWe KOOopAuHaT
ToueK. HaxoX[eHue  ypaBHEHWI  OKPYXXHOCTW,  cepbl,
M0CKOCTU.  BbluMCneHWe  pacCTOsHUA — MEXAy  TOYKamu.
3yyeHne CBOWCTB BEKTOPHbLIX BE/IMYMH, NPaBUN PasfoXeHWs
BEKTOPOB B TPEXMEPHOM MPOCTPAHCTBE, MPaBW HaxXOXAeHWs
KOOpAMHAT BeKTopa B MPOCTPaHCTBE, MpaBun [eACTBUN C
BEKTOpamu, 3afiaHHbIMW KoopauHaTamu. [puMeHeHue Teopuu
Mpu pelleHnn 3afady Ha [JercTBus C BekTopamu. W3yyeHwe
CKaNspHOro Mpou3BeAeHNs BEKTOPOB, BEKTOPHOIO YpaBHEHWS
MPSMON 1 NNOCKOCTW. MpUMeHEHNEe TeopUK NMPY pPeLLeHnM 3aaad
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PA3AEJT 7. OCHOBbI
TPUTOHOMETPUN

PA3JIES 8,
MHOIOMPAHHWVKIN U
KPYT/IbIE TENA

Ha [eCTBIS C BEKTOpaMW, KOOPAUHATHbIA METOA, NpUMeHeHne
BEKTOPOB /11 BbIYMCMEHUS BEIMYMH YIIOB U PAcCTOSHUIA.
O3HaKoOM/IeHMe C [0Ka3aTeNbCTBaMK TEOPEM CTEPEOMETPUN O
B3aMMHOM  PacrnofiOKeHUM  MPAMbIX W MIOCKOCTER ¢
CNO/b30BaHNEM BEKTOPOB.

AJNEBPA
M3yyeHMe OCHOBHbIX (hOPMY/S TPUFOHOMETPUW:  (HOPMY b
CNIOXKEHWS, Y/BOEHWS, Npeo6pa3oBaHus CYMMbI

TPUTOHOMETPUYECKMX  (OYHKUMIA B MNpouM3BedeHVe  ”
Npou3BefeHNss B CyMMY W TMPUMEHEHNE MPU  BbIYUCIEHWN
3HAYEHNSA TPUrOHOMETPUYECKOTO BbIPAXKEHWS M YNPOLLEHMSA €ero.
O3HakoOM/IeHMe CO  CBOWCTBaMM  CUMMETPUM  TOYEeK Ha
eAMHUYHOW OKPY)XXHOCTU Y NPUMEHEHWE UX /15 BbIBOAA (DOPMY/I
npvBeLeHS.
TEOMETPUA

O3HakoM/IeHNe C BUAaMW Tef BpaLleHus, (hopMynnpoBaHue UX
onpefeneHnii U CBOMCTB. POPMy/MPOBaHNE TEOPEM O CEYEHWM
lWapa MJI0CKOCTBI0 WM M/IOCKOCTW, KacaTeflbHOM K cdhepe.
XapaKTepucTKa 1 N300pakeHne Ten BpaLLeHUs, UX pa3BepTKu,
ceyeHus. PelleHue 3aa4 Ha MOCTPOEHME CEYEHWIA, BbIYUC/IEHME
OVH,  paccTosHWiA,  yrnos,  nnowageii.  MNposegeHue
[0Ka3aTe/lbHbIX  PacCy)X4eHWin  npu  pelleHUn  3agaud.
MprMeHeHe CBOCTB CUMMETPUM MPU PeLleHnn 3adad Ha Tena
BpalleHns, KomMouHauuio  Ten.  M306pakeHWe  OCHOBHbIX
KPYrMbIX Ten W BbIMNO/IHEHME PUCYHKa MO YCNOBUKO 3afauM.
O3HaKOM/IeHMe C NOHATUAMM MNoLAaaM 1 06bemMa, akcromammn v
cBoicTBaMM. PelleHMe 3agad Ha  BblUWCIEHWE  MIoW@Aen
MAOCKUX (YUryp C NMPUMEHEHNEM COOTBETCTBYHOLMX POPMYN U
(hakTOB M3 MNaHUMETPUM. VI3yueHne TEOpem O BbIYMCIEHNM
06LEMOB  MPOCTPAHCTBEHHbIX ~ Te/, pelleHWe 3ajad  Ha
npvMeHeHne POpMy/ BblUMCNIEHUA 06BEMOB. 3yyeHre opmyn
A1 BbIMUCNIEHNA NIOLLAAEN NOBEPXHOCTEN MHOrOrpaHHWKOB U
Ten BpaweHus. O3HaKOMSIEHWE C  METOAOM  BbIYMC/IEHNS
MNOLLAAN MOBEPXHOCTU chepbl. PelleHne 3a4a4 Ha BblUMCeHNe
nnoLaaein NoBepxHOCTM NPOCTPAHCTBEHHBIX TeN.

HAUANTA MATEMATUYECKOIO AHAJIM3A

PA3LOEN 9. NMPEAE/IbI N
HEMNPEPbLIBHOCTb

PA3AE/ 10.
NMPON3BOAHAA N EE
MPUNOXEHNA

O3HakOM/IeHne C  MOHATMEM  MEPEMEHHOW,  MpUMepamMu
3aBUCUMOCTEN  MeXZAy nepemMeHHbIMU.  O3HakoMsieHne ¢
MOHATMEM rpaduKa, OnpefeneHne NPUHALNEXHOCTA TOYKM
rpadmky QyHkumMn. OnpegeneHne no opmyse MPOCTEALLER
3aBMCMMOCTM, BMAa ee rpaduka. BblpakeHne no gopmyre
OQHOM  nepeMeHHOW 4epe3 gpyrue. O3HaKOMeHVe C
onpegeneHveM yHKUMK, hopmynmpoBaHue ero. HaxoxpaeHve
o6nacTu onpefeneHns 1 061acT 3HaAYEHNI YHKLNK.

O3HaKOMNeHNe C MOHATMEM MPOW3BOAHON. W3yyeHue w
(hopMy/nMpoBaHMe ee MEeXaHWYecKOro U reoMeTPUYecKoro
CMbIC/a, W3y4YeHWe anroputMa BbIYWC/IEHWS MNPOM3BOAHON Ha
NMpMMepe BbIYUCIIEHUS MIHOBEHHOW CKOPOCTM W  YI/IOBOrO
KoappmumeHTa  kacatenbHol.  CocTaBleHWe  ypaBHEHUs
KacatelbHOW B O0OWleM  BuWae.  YCBOeHMe  Mpaswin
AnhepeHUMpoBaHmns, Tabuubl NPOW3BOAHBIX 3/1EMEHTapHbIX
(DYHKUMIA, npumMeHeHve ana andepeHLUpoBaHns  QYHKLWR,
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PA3LOEN 11. UHTEMPAJT N
ErO NMPUNNIOXXEHNA

PA3LEN 12. YPABHEHUA
N HEPABEHCTBA

COCTaBNEHNSA YpaBHEHWSI KacaTenbHON. W3yyeHne Teopem O
CBSA3M CBOWCTB (DYHKLUMM W NPOM3BOLHON, (hHOPMY/IMPOBKA WX.
MpoBefeHMe C  MOMOLLLIO  NPOM3BOLHOW  MCCELOBAHMA
(hYHKUMW, 3aaHHOW (POPMY/ION. YCTaHOBNEHWME CBA3WN CBOWCTB
(OYHKUMX W NpOM3BOAHOM MO X rpagmkam. [pumeHeHue
MPOV3BOAHOW  4NS  pelueHWs  3afad  Ha  HaxXOXAeHwue
HanbOMbLLUEro, HaMMEHbLUETO 3HAYeHWS M Ha HaXOXAeHue
3KCTpemyMa

O3HaKOM/ieHWe C MOHATMEM UWHTerpasa W nepBoobpasHoii.
3yyeHve npaBuna BbIYUCNEHMS NEPBOOOPA3HOA M Teopembl
HbtoToHa- JleMbHMLa. PelleHne 3aa4 Ha CBA3b MepBOO6pasHOi
N ee NPOV3BOAHON, BbIYMCNEHME MEPBOOOPA3HOM [ANs AaHHOW
(yHKUMM. PelleHve 3afa4 Ha NPUMEHEHWE WHTerpana Ans
BbIUNCIEHNS (IM3NYECKMX BEIMUMH W M/IOLLAAEN.

AJTTEBPA

O3HaKOM/eHNe C  MPOCTEMLUMMM  CBEAEHUSMUM O  KOPHSIX
anredbpanyeckmx  ypaBHeHWN,  MOHATUMAMU  WUCCNEA0BaHUS
YpaBHEHWA M CUCTEM  YypaBHEHWA.  V3yyeHne  Teopuu
PaBHOCW/IbHOCTW YpPaBHEHWIA N ee MpuUMeHeHWs. [oBTOpeHue
3anMCy  peLleHVst  CTaHAapTHbIX  YpaBHEHWN,  MPUEMOB
npeobpa3oBaHUA YpaBHEHUA [ANA CBeAeHWs K CTaH4apTHOMY
ypaBHeHWO.  PelleHVe  paumOHaibHbIX,  MPPaLMOHa/IbHBIX,
noKasaTe/lbHbIX 1 TPUTOHOMETPUYECKUX YPaBHEHWIA N CUCTEM.
Vcnonb3oBaHme CBOWCTB W rpadikoB (hYHKUMIA ANS peLleHuns
ypaBHeHWIA. MOBTOPEHVE OCHOBHbIX MPUEMOB PELUEHUS CUCTEM.
PelleHne  ypaBHEHWIA C  MPUMEHEHMEM BCEX MPMEMOB
(pas3noXKeHUss Ha MHOXWUTENN, BBEAEHWUS HOBbIX HEW3BECTHbIX,
MOACTAHOBKKM, rpafuyeckoro MmeToga). PelueHne  CcUCTEM
YPaBHEHUA  C  MNPUMEHEHMEM  Pa3/IMYHbIX  CMOCO6OB.
O3HakoM/ieHMe ¢ 06LyMM BOMPOCaMU PeLLEHUS HEPaBEHCTB U
MCMO/b30BaHWE CBOWCTB U rpatiMKoB (DYHKLUMIA NPU peLleHnn
HepaBeHCTB. PelleHVe HepaBeHCTB W CUCTEM HePaBEHCTB C
NpPYMEHeHNEM pas3/INYHbIX Crnoco6os. MpumeHeHve
MaTeMaTMYecKMX MeTOLOB [NA PeLleHNs COAepXKaTeslbHbIX
3afa4 U3 pasMYHbIX  06NnacTel HaykKum U MPaKTUKW.
WHTepnpeTMpoBaHWe pesynbTaTOB € YYETOM  peasibHbIX
OrpaHnYeHuni

4.2. KOHTPO/Ib 1 OLEHKA Pe3y/ibTaToB OCBOEHWS ANCLMMNIINHBI
KOHTPONlb 1 OLEHKa pPe3yNnbTaToB  OCBOEHWS  AWUCLMM/IMHBI - OCYLLECTBASETCS
npenojaBaTteNnieM B MpOLECCe MPOBEAEHUS TEKYLLIEro Oorpoca, TEeCcTUPOBaHMS, a Takxke
3KCMEPTHOM OLEHKM BbINO/IHEHMST 00YUaOLLMMMCS CaMOCTOSITE/IbHOW paboThbl B BUAE PeLUEHUS

3a/au,
MPOBOANTCS 3K3aMEH.

CaMOCTOSTENbHBLIX M KOHTPO/MbHbIX paboT. o wToram 06Yy4eHWst AUCLMMANHDI
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