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MecTo AUCHMIVIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

Jucnunimna «OneMeHTapHas MaTeMaTHKa» OTHOCUTCS K JUCIMIUIMHAM 00s3aTelbHOU
gactu brnoka 1. JJucturumnel (Momynu) [IpeaMeTHO-MEeTOAMYECKOTO MOAYISl y4eOHOro TUTaHa
OCHOBHOI TmpodeccHoHanbHOW 00pa30BaTENbHON MPOrpaMMbl  BBICHIETO OOpa3OBaHUS —
nporpaMMbl OakajgaBpuarta 1o HarnpasieHuto noarotoBku 44.03.05 Ilenarornyeckoe oopa3oBaHue
(c nBy™Ms ipoHIIIMH TTOATOTOBKH ), HAIIPABJICHHOCTH (Mpoduiib) 00pa3oBaTEIbHON MPOTPaMMBbI
«Matemaruka. IHOCTpaHHBIH A3bIK», OUHON (POPMBI O0YUECHHSI.

JucuumninHa onupaeTcs Ha pe3yIbTaThl 00yueHus, chopMUpoBaHHBIE B paMKaX IKOJIBHOTO
Kypca MaTeMaTHKH WJIM COOTBETCTBYIOUIMX JUCHUIUIMH CpPEIHEro Mpo(hecCHOHATBLHOTO
o0pa3oBaHus, a TaKXKe pAa JAUCUUIUIMH y4eOHOro IjiaHa, W3Y4YeHHbIX oOydarommumucsa B 1-3
cemectpax: llemaroruka, Ilcuxomorusi, Anrebpa, I'eomerpus, BBenenue B MaTemMaTudecKuid
aHaJIn3.

Pe3ynbraTel U3yueHus! IUCHUILIUHBI SBISIFOTCS OCHOBOM ISl M3yYSHHUS TUCHMILIMH H
NpoXoXKAeHuss mnpakTuk: OnuMmiuagHas MaremaTuka, [Ipou3BojacTBeHHas (megaroruyueckas)
[TpenogaBarenbekas mo 1 mpoduimio, YaeOHas (TEXHOJIOTHIECKas).

IlepeyeHb NIAaHMPYEMBIX Pe3y/JIbTATOB 00y4eHus (00pa3oBaTeIbHBIX Pe3yJIbTATOB) MO
AUCUUILTHHE
Leabi0 0CBOCHUS TUCHUILUIMHBI «DJIEMEHTapHas MaTeMaTHKa» CHUCTEMAaTU3HpPOBaTh, 0OOOIIUTH
CHCTEMY 3HAaHUH 10 IIKOJIFHOMY KypCY MAaT€MaTHKH, a TAK)Ke TONOJHHUTH T 3HAHUS HOBBIMHU
dakramu. M3ydeHne JaHHOTO Kypca JOJKHO CIIOCOOCTBOBATH MOATOTOBKE KBATU(UIIUPOBAHHOTO
YYUTENs MaTeMaTUKH, BIAJCIONIETO OCHOBHBIMH METOJAaMHU PEIICHHs pPa3UYHbIX THUIIOB
MaTeMaTHUYECKUX 3aJa4, 3HAIOLIEr0 TEOPETUYECKUE OCHOBBI Kypca IIKOJIbHON MaTeMaTUKH.

3ajgavell OCBOCHHUS TUCHMIUIMHBI SBISETCS (OPMUpOBAHHE Yy CTYACHTa LEJIOCTHOTO
npelncTaBieHuss 00  OCHOBHBIX  METOJAaX pelIeHUs 3a7ad DJIEeMEHTapHON MaTeMaTHKH,
chopMHpOBaTh TOTOBHOCTH OYAYIIETO YUYMTEINs MaTeMaTUKU K 3()(HEeKTHBHOMY MPENOAaBaHUIO
MPOMEAeBTHUECKOr0, 0a30BOr0 M MPOQUIbHBIX KYPCOB IO MIPEIMETY.

B pesynbprare ocBOeHHs mMporpaMMbl OakalaBpuara OOy4aroIIWCS JOJDKEH OBJANETh
CIIEAYIOIIMMHU pe3yjibTaTaMH OOY4YeHHs IO JUCLUIUIMHE «DJeMEeHTapHas MaTeMaTuka (B
TaOJUIIE TPE/ICTABICHO COOTHECEHNE 00Pa30BaTEIBHBIX PE3YIIBTATOB O0YUCHHUS 110 AUCITUTIINHE
C UHIMKATOPAaMH JOCTHIKCHUS] KOMITCTEHIINH):

Komnerenmus u OO6pa3zoBarenbHble Pe3yabTaThl JUCIUIUIUHBI
VWHJMKATOPBI €€ (aTansl popMHpOBaHUS IUCHUIUIIMHBI)
JOCTUKXCHUA B 3HACT ymeer BJIaaceT
JVICTIATUTAHE
I1K-4 Criocoben
dhopmupoBaTh OP-1. 3naet | OP-2. YMmeer
Pa3BUBAIOILYIO XapaKTePUCTUKH MPUMEHATH  (HOPMBI,
o0pa30BaTeNbHYIO TIOHATUI METO/bl U CpelCTBa
cpeny Ui | «oOpazoBaTenbHas o0y4YeHHs TSt
TOCTIKEHUS cpela»,  «KayecTBO | TOCTHXKEHUS
JMYHOCTHBIX, yueOHo- JMYHOCTHBIX,
MPEIMETHBIX U | BOCIIHTATEIFHOTO MPEIMETHBIX "
METaIpeIMETHbIX nporecca; MeTaInpeIMETHBIX
pe3yNbTaToB TpeOOBaHUS K | pe3y/ibTaToB
o0y4YeHHS pes3yJabTaTam o0y4YeHHs
CpeacTBaMu OCBOEHHUSI OCHOBHOM | MpeAMETHBIX
MIPET01aBaeMbIX o0Opa3oBaTenbHON oOnacreit
Y4eOHBIX MPEJMETOB. | MPOTPaAMMBI «MatemaTuka,
IPeIMETHBIX «Hpopmartukay,
[IK-4.1. ¢opmupyer | obmacreit
00pa3oBaTEeNbHYIO «Matemartukay,




cpeny wmkoiael B | «/AHOCTpaHHBIH OP-4 Ymeer
HENAX JOCTHXKCHHUS | A3BIK» (JMYHOCTHBIC, | OMPEICIIATH
JMYHOCTHBIX, METaNpeIMETHbIE ¥ | HEOOXOMMOCTb
MPEIMETHBIX U | IpeIMETHBIC BKJTFOUYCHUS
METaIpeIMETHBIX pe3yibTaThI pa3IMYHbBIX
pe3yiabTaToB o0yueHus), 3HaTh | KOMIIOHEHTOB
o0y4eHHS (GYHKIMM W BHUIBI | COLUOKYIBTYPHOM
CpeacTBaMH CPEICTB NPEJAMETHBIX | Cpeibl  pErHOHa B
oOydeHus obnacreit o0pasoBaTebHBIN
MaTeMaTHKE u | «MaTtemarukay, MpoIecC Ha ypoKax
WHOCTPaHHOMY «HOCTpaHHBIH MaTeMaTHK! u
SI3BIKY; SI3BIKY; HHOCTPAHHOMY SI3BIKY
[1IK-4.2. VTS JIIOCTHKEHUS
000CHOBBIBACT OP-3. 3HaeT | IMYHOCTHBIX,
HEOO0XOUMOCTh 0COOEHHOCTH PEIMETHBIX u
BKITIOUYCHUS COBPEMEHHBIX METaIpeIMETHBIX
pa3IMYHBIX CpeAcTB  OOyueHUs | pe3yJbTaToB
KOMITOHEHTOB MaTeMaTHKE U | O0yJYCHHUS;
COILIMOKYJIbTYPHOM HHOCTPAHHOMY SI3BIKY
Cpelbl peruoHa B | JIs JOCTIDKEHUS
00pa3zoBaTeIbHBIN JMYHOCTHBIX,
poIiecc; PEIMETHBIX u

METaIpeIMETHBIX

pe3yJIbTaToB

00y4eHUsI; OCHOBHBIC

MoKa3aTeiu

obecrieueHus

KauecTBa y4eOHo-

BOCITUTATEIILHOTO

nporiecca Ha ypoKax

MaTeMaTHKU "

UHOCTPaHHOMY

SI3BIKY;
[TK-10. Cnocoben
NPOEKTHPOBATH OP-5. 3uaer | OP-6. VYmeer
TPACKTOPUU  CBOETO | OCHOBHBIE IPUMEHSTh
npodeccHoOHaBHOTO | COBPEMEHHBIE COBpPEMEHHBIC
pocTa M JTMYHOCTHOTO | METOJIBI METO/1bI npu
pa3BUTHSL. MPOCKTUPOBAHUS MPOEKTUPOBAHUU
I1K-10.1. TPACKTOPHUU  CBOETO | TPACKTOPUH  CBOETO
HPOEKTUPYET  LEH | MPO(YECCHOHAIBHOrO | MPO(YECCHOHAIBHOTO
CBOETO poCTa M JMYHOCTHOrO | POCTa M JIMYHOCTHOI'O
npo(eCCHOHATILHOTO | Pa3BUTHSI, pa3BUTHS;
" JMYHOCTHOTO
pa3BUTHSI,
I1K-10.2.

OCYHIECTBIISIET OTOOP
CPEICTB  pealn3aIiu
porpamMm
npodeccrnoHalIbHOTO
Y JINYHOCTHOT'O POCTA;




1. O6bem QMCHUIIMHBI B 32a4€THBIX eIMHHUIAX C YKAa3aHHEM KOJHYeCTBA aKaJeMHYeCKHX
4acoB, BbIIEJEHHBIX HA KOHTAKTHYIO padoTy o0y4amommxcsi ¢ npemnojaasaresineM (1o
BH/IaM YYeOHBbIX 3aHATHH) U HA CAMOCTOATEJIbHYI0 padoTy 00y4aroIumMXxcst

VYueOHbIe 3aHATHSA
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Hroro 10 360 60 100 88 6 54 34

2. Copep:xkanue JUCUMILUIMHBI, CTPYKTYPHPOBaHHOE MO TeMaM (pa3jeiaM) ¢ yKa3aHueM
OTBEJEHHOI0 HA HUX KOJMYEeCTBA aKaJeMUYeCKUX YaCOB U BHI0B YUeOHBIX 3aHATHI

3.1.Ykazanue mem (pazoenos) u 0meeoeHHO20 HA HUX KOIUYECH A AKA)EMUUECKUX UACO8 U
6U008 YUeOHbIX 3aHAMUIL

KonnuectBo wacoB mo Qopmam
OpraHu3alK 00yUeHHUS

HaunmenoBanue pasnena u tem

Camocr. pabota

Uleki. 3aHaTHS
Ula6. 3auaTus
[IpakT. 3aHATUS

4 cemecTp




ToxaecTBEeHHBIE TPe00pa3oBaHus aareOpandyecKux
BBIPAXKEHUI
OneMeHTapHble  (YHKIHMH: ONpENCJCHUs, CBOWCTBA,
rpaduKu.
TosxaecTBeHHEIE npeoOpazoBaHus paIMoOHAIbHBIX,
UPPAIMOHATTLHBIX BBIPAKCHHIA.

10

OO061as Teopus ypaBHEeHUN (HEPABEHCTB) U UX CUCTEM
TeopeMbl pPaBHOCHIIBHOCTH, OOIIHWE METOIbI PEIICHHS
YpaBHEHUM, HEPABEHCTB, CHUCTEM. PalnmoHaibHbIE
yYpaBHEHHUs, HEPABEHCTBA U UX CUCTEMBI.

10

. Monyiib.
Ornpezenenue, reoMeTpruiecKas MHTepIpeTalus, CBOMCTBa

MoAayNd. YpaBHEHHMsI M HEpPaBEHCTBa, COJAepKallue
MEPEMEHHYIO TI0J] 3HAaKOM MOMYJI, UX CHCTEMBI.
[Toctpoenne rpadukoB  (QyHKUMNA, aHATUTUUYECKUE
BBIPKCHHS] KOTOPBIX COAEPKAT MOAYJIb.

10

HppaimonaibHble YpaBHEHUS U HEPABEHCTBA.
Teopembl paBHOCHIBHOCTH. OCHOBHBIE CIIOCOOBI PEIICHUS
UppalMOHANILHBIX YPaBHEHUI, HEPABEHCTB U UX CUCTEM.

10

Uroro no 4 cemectpy

12

20

40

5 cemecTp

IToka3arenpHble U JJIOTapruOMUUECKIE YPDABHEHMSI,
HEpPaBEHCTBA.

Onpenenenue, cBoiictBa JsorapupmoB. OmnpeneneHus,
CBOMCTBa, rpadUKH MOKa3aTeIbHON U JorapupmMuyeckon
GyHKIUI. ToxecTBeHHbIE npeoOpazoBaHus
MOKa3aTeIbHBIX M JIOTApU(MUYECKUX  BBIPAKECHHI.
IToka3zarenbHele, aorapudmuueckre YpaBHEHUS,
HEPaBEHCTBA U MX CHUCTEMBI.

TekcTOBEIE 3a0a4H
Knaccudukanus 3agad mo crocodam pemieHus. 3aj1aqu Ha
COCTaBJICHHE ypaBHEHUI, HEPABEHCTB, CUCTEM ypaBHEHUI
Y HEPABCHCTB.

Jloka3aTeabCTBO HEPABEHCTB
Bugwr HEPABCHCTB U OCHOBHBLIC CITOCOOBI JOoKa3aTcJIbCTBa
HCPABCHCTB.

ITocne10BaTeNbHOCTU U IPOIPECCUH
Apudmernueckass U TeOMETpHYECKass  MPOrPECCUU:
OTIpe/IeNICHUs, XapaKTEepUCTUUECKHE CBOMCTBA, (OPMYJIbI
[-0r0 WIeHa, CyMMBbI II-IIEpBbIX WIEHOB. 3ajJaud Ha
Iporpeccun
Bo3BpaTHbIe OCIEA0BATEIBLHOCTH.

Tpuronomerpus.
[Ipeobpa3oBaHre  TPUTOHOMETPUYECKUX  BBIPAKECHUI,
JIOKa3aTeIIBCTBO TOXISCTB Hu HEpPABEHCTB.
I'eomeTpruueckue wuHTEpHpeTanuu (HOPMYyN CIOXKEHUS.




TpuroHomeTpuueckue TOXKIECTBA W HEPABEHCTBA JUIS
YIJI0B TPEYrOJIbHUKA.

Tpuronomerpudeckre GyHKINU: ONPEEICHUS, CBOICTBA,
rpaduku. TpuroHomerpuueckue ypaBHeHHsI, HEPAaBEHCTBA
U UX CUCTEMBI.

OOpaTHbIe TPUTOHOMETPUYECKUE (DYHKIIUH: ONIPEACICHUS,
CBOWCTBa, rpaduKu.

[IpeoOpa3oBaHue BbIpaKE€HUM, coaepkKalux oOpaTHBIE
TPUTOHOMETPUUECKUE byHKINY; JI0Ka3aTeJIbCTBO
TOX]IECTB.

VYpaBHEeHHsI U HEpPaBEHCTBA, COAep)Kalme oOpaTHbIC
Tpuronomerpuueckue GyHkuuu. CucTemMbl YpaBHEHUH U
HEPaBEHCTB C apKPYHKIUIMHU.

Hroro no 5 cemectpy

18

30

33

6 cemecTp

IInanumMerpus.
AKcHOMBI aOCONIOTHON M€OMETPUH U CIEACTBUS U3 HHX.

OCHOBHBIE TIOHSTHS TUTAHUMETPHH.

TDCVTOJII)HI/IKI/II MeTpI/I'-ICCKI/Ie OTHOILIICHUA B
TpeyronpHuke. Ilnomanps  TpeyrompHuka. Teopemsl
Crroapra, YeBsl, MeHenasi.

10

quI)IDGXVTOHI)HI/IKI/IZ MeTpI/ILIeCKI/Ie OTHOULICHUA B
qyeTbIipexyroipHukax. [lnomanan mnockux ¢uryp. Teopema
IITonemes.

10

OxpyxHOocTb. lleHTpanbHble, BIOUCAHHBIE YIJIBL. YTJIbI
MEXIY XOpJaMH, CEKYIIEN U KacaTeIbHON K OKPYKHOCTH.
Bnucanneie u ONMCaHHBIE MHOT'OYTOJIbHUKH.
BHeBnucaHHbIE OKPYKHOCTH.

10

I'eomeTpuueckue MOCTpOEHUs Ha INIOCKOCTH.

10

Hroro mo 6 cemectpy

12

20

40

7 cemecTp

CrepeoMeTpHsl.
AXCHOMBI CTEPEOMETPUH. OCHOBHEBIE TOHSATHS
cTepeoMeTpuu. BzammHOE pacmonokeHue NpsIMBIX |
MIJIOCKOCTEHN B POCTPAHCTBE.

MHororpanHseie yribl. Teopema KOCHHYCOB WU Teopema
CHUHYCOB Ul TPEXIpaHHbIX yrioB. IIpu3Haku paBeHCTBa
TpeXTpaHHbIX yriaoB. HeoOxomumoe W J0CTaTOYHOE
YCJIOBHE CYIIECTBOBAHUSI TPEXTPAHHOIO YIJIa.




MHororpanHuku, ux cBoMcTBa. (CeueHue BBITYKIBIX

MHOT'OTPaHHHUKOB. [ToBepxHOCTH u o0beMbl | 2 - 6 4
MHOTOTPaHHUKOB.
Tena BpamieHus, ux coicTBa. [IoBepXHOCTH U 0OBEMBI 2 - 4 4

TEJI BPALLCHHUS.

KomOuHanmu reoMeTpuaeckux Tell. 2 - 4 4

Hroro o 7cemectpy

3.2.Kpamkoe onucanue cooepicanus mem (pa3oenos) OUCUUNTIUHbL

Cemecmp 4
1. Onemenmapnvle hyHKkyuu u modtcoecmseHnHvle npeoopa308aHus GblPANCEHUI.
DnemeHTapHbIe QYHKIUU: ONPEACTICHNs, CBOMCTBA, rpaduku. Paznuynbie ciocoObI onpeneneHus
aneMeHTapHbIX QyHKIMHA. [locTpoeHne rpa@uKoB ClI0XKHBIX GYHKLIUH.
ToxaecTBeHHbIE IPEOOpa30BaHMsI pallMOHANbHBIX, HWpPPALMOHAIbHBIX, IIOKA3aTENbHBIX U
JOrapu(pMHUECKUX BbIPAKECHUI.
2. Ypasnenus u nepasencmaa.
Anrebpanueckue, palMoHalIbHbIE, UPPALlMOHAJIbHBIC YPAaBHEHHS U HEPABEHCTBA.
VYpaBHEHUS U HEPABEHCTBA, COJIEPKALIME IEPEMEHHYIO 110 3HAKOM MOYJIS.
[Toka3arenbHble, JorapupMUUecKiue ypaBHEHHs 1 HEPaBEHCTBA.
Knaccuueckue HepaBeHCTBa U HEPABEHCTBA, CBA3aHHbBIE C HUMHU.
Cemecmp 5
ITpeobpa3oBanue TPUTOHOMETPUUECKUX BBIpAXKEHUI, JI0Ka3aTeJIbCTBO TOJIECTB.
Wutepnperanus Gopmyin cioxeHus. TpuroHomeTpudeckrue TOXKAECTBA U HEPABEHCTBA JUIS YIJIOB
TpeyrojabHuKa. TpuroHoMeTpuuecke ypaBHEH!s, HEPABEHCTBA U UX CHCTEMBI.
OOpatHble TpUroOHOMETpUYEeCcKHe (QYHKIIMU: OTIpeJIeNIeHus], CBOICTBa, rpaduk.
[IpeoOpazoBanre  BbIpa)KEHUH €  OOpPAaTHBIMM  TPUTOHOMETPUYECKUMHU  (PYHKUIHAMH,
JIOKa3aTeIbCTBO TOXKJECTB. YPaBHEHHS M HEPABEHCTBA C OOpAaTHBIMU TPUTOHOMETPUUYECKHUMHU

GyHKIUAMHU.
Cemecmp 6

AKCHOMBI a0COTIOTHOI reOMETpUH U ciie[icTBUE U3 HUX. OCHOBHBIE UTAHUMETPHUUECKUE
noHATUA. TpeyroapHUKU. MeTpruyeckre OTHOIIECHHsI B TpeyrojabHuKe. [nomans TpeyronsHuka.
Teopems! Ctioapta, YeBsl, MeHenasi.

YeTbIpexyroJbHUKU. MeTpruUeCcKre OTHOIIEHHS B UEThIpeXyroibHuKax. [momann miockux
buryp.

OkpyxHOCTb. lleHTpasibHBIC, BHHMCAaHHBIE YIVIBL. YTJBl MEXIY XOpAaMH, CEKYIIHUMHCS U
KacaTeJIbHBIMHU.

BnmcanHnble 1 onucaHHbIE MHOTOYroJIbHUKH. TeopeMa IItonemes.

BreBnucanHble OKPYKHOCTH.

I'eomeTpuyeckre MOCTPOEHUs HA MIIOCKOCTH.

Cemecmp 7
AxkcuoMbl crepeomeTpun. OCHOBHBIE TIOHATHS CTEPEOMETPHUH.



B3anMHOe pacnosnoxeHue NpsMBIX U IUIOCKOCTEH. IlapainenbHOCTh NMPSMBIX B MPOCTPAHCTBE.
[TapannenbHOCTH MPSAMON U TIOCKOCTH. [TapanienbHOCTh MITOCKOCTE.

[lepnieHAUKYIAPHOCTD NPSIMBIX B IPOCTpaHCTBE. llepneHaAuKyIsIpHOCTh NMPSAMOM U IJIOCKOCTH.
[lepnenaukynspHOCTh IUIOCKOCTEM. TeopemMa o Tpex nepneHaukyisipax. CkpeniuBaroimuecs
npsiMbIE.

MHororpanssie yribl. TeopemMbl KOCHHYCOB M CHHYCOB JUIsl TpEXTpaHHbIX yrioB. I[Ipu3Haku
paBeHCTBa TpexrpaHHbIX YyriaoB. HeoOxoaumoe U 10CTaTOYHBIE YCIOBHUS CYLIECTBOBAHHUS
TPEXTPaHHBIX YIJIOB.

MHororpanHuK#, Ux cBoicTBa. CeueHus BBITYKJIBIX MHOTOTPAaHHUKOB. [I0BEpXHOCTH 1 00BEMBI
MHororpanHukoB. [Ipunnun Kapansepu. @opmyna CumriicoHa.

Tena Bpamenus. [IoBepXHOCTH U 0OBEMBI TEI BPALICHHUS.

KombOunanuu reomerpuueckux Teil. HeoOxomaumbie U JOCTATOYHBIE YCIIOBUS
«BIACYEMOCTU» c(epbl B MHOTOI'PaHHHKH, TeJa BpameHus. HeoOxonumbie 1 JOCTaTOUHBIE YCIOBUS
TOT0, YTO OKOJIO MHOTOI'PaHHUKOB U TeJl BPAILlEHUsI MOXKHO OmHcaTh chepy

4.IlepeyeHb y4eOHO-METOAMYECKOT0 o0ecredeHUsl [JIA CAMOCTOAATEJbHOW PadoThl
o0yyaromuxcsi Mo JMCHUIINHE

CamocrosrenbHas padoTa CTyJICHTOB SIBJIETCS 0c000i (opMOil opraHu3anuu y4eOHOro
nporecca, MPEACTaBIIOMAs COOOM  IUIAHMPYEMYO, I[03HABATENbHO, OPraHW3alMOHHO |
METOMYECKH HANpaBIsIeMYIO JESTENbHOCTh CTYJICHTOB, OPHEHTHPOBAHHYIO Ha JIOCTIIKCHUE
KOHKPETHOTO  pe3yJjbTara, OCYIIECTBIIEMYI0 0€3 TpsAMOM  TOMOINM  IIPEroJaBaTels.
CamocrosTenbHas paboTa CTYJIEHTOB SIBJISIETCS COCTABHOM yacThio yuyeOHOH paOOThl U MMeeT
[ENBI0 3aKpeIyICHHe W YriyOJIeHne MOJydYeHHBIX 3HAHHW M HaBBIKOB, MTOMCK M MPHOOpETeHnE
HOBBIX 3HaHUM, a TAK)KE BHIITOJHEHUE YUCOHBIX 3aJaHNH, TOJTOTOBKY K HPEACTOSIINM 3aHATUSIM
U DK3aMeHy. 3aJaHus JUIsi CaMOCTOSITENbHOW palOThl TMPEAyCMaTPHUBAIOT HCIOJIB30BaHHE
HEOOXO/JUMBIX TEPMHUHOB W TMOHATUH 1O mpobirematuke Kypca. OHHM HaleIMBalOT Ha
MPAKTUYECKYI0 paboTy MO MPUMEHEHHUIO M3Y4aeMOro Marepuala, HOUCK OuOamorpaduueckoro
MaTepHala 1 JIeKTPOHHBIX MCTOYHUKOB MH(pOpMALUY, WUTIOCTPATUBHBIX MaTepHajoB. 3aaHus
0 CaMOCTOSITETIbHOH paboTe HaroTcs IO TeMaM, KOTOpble TPeOYIOT IOTOIHUTEILHON
npopabOTKH.

OO0muii o0beM CcaMOCTOATENbHOW pabOThl CTYAEHTOB IO JUCLUIUIMHE BKIIOYACT
ayJUTOPHYIO U BHEAYJAUTOPHYIO CAMOCTOSTENbHYIO pabOTy CTYACHTOB B TEUEHUE CEMECTpa.

AyIUTOpHAs CaMOCTOSTENbHAS pad0oTa OCYIIECTBISETCS B (POPME BBIITOTHEHHS TECTOBBIX
3aJJaH1ii, MUCHMEHHBIX MPOBEPOUYHBIX PA0OOT MO JUCLUIUIMHE. AyIUTOpPHAs CaMOCTOSTENbHas
pabota obecrnieueHa 0a30i TECTOBBIX MAaT€pUAJIOB, KEHC-3a/1a4 110 pa3iesaM AUCITUTUTHHBIL.

[Tpumep camocTosTENBHON paboTHI (4 cemecTp)
Pemmte ypaBHeHuUs

1) 3 Ganna

A) Vx2+8 = 2x+1
B)V3x-5 -V4-x = 1
O)¥x +2Vx2 -3 =0
ID(x2-4) Vx+5 =0

2) 5 Gannos

ANVx+H] - V2x-5 =\x-2

B)j; =3x+ 1

CW16 —Vx+1=4




) (x+1)Vx2 — 5x+5=x+1

Ilpumepnaa memamuka peghepamos (3a0anus 011 KOHMPOJIbHOU padomel 5 cemecmp)

1. Hpunnun Jupuxie u ero npuMeHeHue Npyu PEeLICHUH 3a/1a4.
DneMeHTbl TeOpuH rpadoB B 3a/1a4ax.
Meton MaTeMaTUYECKON MHIYKLIMU U €r0 IPUMEHEHHUE.
['eomeTpryeckue 3aa4u HAa MAKCUMYM U MUHUMYM.
IIporpeccun.
Komb6unaropHble 3a1a4u B TEOMETPHUU.
I'eomeTpuyeckrue HepaBEeHCTBaA.
Maremaruueckue GoKychl B 3a7a4ax.
3aauy MaTeMaTH4YECKUX OJUMIINAJ.
0. IMocTpoenue rpaduKOB CIOKHBIX (YHKIIHA.

11. TIudaropoBbl TPOHKHU U TPEYTOJbHBIC YNCIA.

12. ®OyHKUMOHATBHBIC YPaBHEHUS.

Koumponvnasn paboma (npumepnas konmponvhas paboma 6 cemecmp)

Bapuant — 1.
1. OO6m1ast xopaa IByX MEPECceKarouXCsi OKPYKHOCTEH paBHA B, U CITYXKUT JJIs1 OJTHOM, U3
HUX, CTOPOHOM MPaBUILHOTO BIIMCAHHOTO TPEYTOJIbHUKA, a AJISl APYTOM CTOPOHON BIIMCAHHOTO
KBajpaTa. HaliTu paccTosiHue Mexay HEHTPAMHU OKPY>KHOCTEH.
2. ABCD — tpaneuus. [Ipuuem BD =a, AD = c. Haiitu quuny croponst CD, eciu
BC=AC=DC.

BOoo~NoOR~WN

3. OnHo U3 OCHOBaHMI Tparneuuu paBHO 7 cM. BrucaHHas B Tpaneuuo OKPYKHOCTb JAEJIUT
0JIHY 13 OOKOBBIX CTOPOH Ha oTpe3ku 4 u 9 cMm. HaliTu mmomaas Tpanerym.
4. JIBe OKpy>KHOCTH niepecekaroTcs B Toukax A u B. Uepe3 Touky A mpoBeeHbl OTPE3KU

AC u AD, xaxplif U3 KOTOPBIX ABJISISICH XOPJAOK OJTHON OKPY>KHOCTH, KaCaeTCs IPYrou
okpyxHocTH. JJokazate, uto AC>*BD = AD*-BC.

o*.

B octpoyronsnom Tpeyroiasauke ABC Boicotel AA1 n CC1 nepecekarorcst B Touke H.
A) Jokaxwure, uto yron BHA1 pasen yriny ACB.

b) N3BectHo, uro BH = 17, yron ABC pasen 45°. Haiigute AC.

Bapuanr — 2.

1. Bepmmns! yetsipexyroiabauka ABCD nenst JiMHy OnrcaHHOM 0KOJIO HETO OKPY>KHOCTH
B oTHomieHnH AB:BC:CD:CA = 2:17:4:3. Haiinure 1ruiomaap 4eTbIpexyroiapHuka, ecim AC =
8cm, BD =9 cm.

2. B npsiMoyroibpHBIN TpeyronbHUK ¢ yriaoM 60° BIrcaHa OKPYKHOCTh, paauyc KOTOPOM
paseH 2V3 cM. HaiiuTe WIomas 3T0ro TpeyroabHIKA.
3. Ha otpe3ke u AByX ero MojaoBHHKAaX MOCTPOEHBI MOIYOKPYKHOCTH (B OAHON

HOJIYIUIOCKOCTH). JITMHA OTpe3Ka paBHa a, HAMTH IUIONIA/lb KpYyra Kacarollerocs BCeX Tpex
MIOJIyOKPY>KHOCTEH.

4. Tpanenus Brrcana B OKpyXHOCTb. Ee ocHOBaHMS paBHBI 6 1M 1 8 AM, a BeIcOTA 1 M.
Haiinure paguyc 3T0M OKpYKHOCTH, €CIIU U3BECTHO, YTO OCHOBAHUS TPAICLUU HAXOIATCSA 110
OJIHY CTOPOHY OT LIEHTpA.

5*.

B octpoyronsnom Tpeyronsauke ABC Beicotel BB1 n CC1 nepecekarorcs B Touke H.

A) Hokaxwure, uro yron BHCI pasen yrny BAC.

b) U3zBectHo, yto BC =25, yron BAC pasen 60°. Haiinute AH.

Ilpumepnana memamuka pepepamos (3ad0anus 011 KOHMPOAbHOU padomel [ cemecmp)



1.ITapamienbHOCTh, NMEPHEHAUKYISIPHOCTh NPAMBIX, MPSIMOM M IJIOCKOCTH, ABYX IUIOCKOCTEH.
2.CKpeniuBaroImecs mpsmbie.

3. TpexrpaHHbI€ yTIIbI.

4 MHOTOTpaHHUKH.

5.Tesna BpalueHus.

Hna camocmoamenvHoli nO020MOEKU K 3AHAMUAM NO OUCHUNIUHE PEKOMEHOYEeMm A
UCNONb306AMb YUEOHO-MEeMOOUUECKUEe MAMePUanbl:

1. Kysuna H.I'. DnemenTapnast MmaremaTuka. Y 4eOHO — METOIMUECKOE TTOCOOUE JIsT
CTYJEHTOB II€JJarOTMYECKUX BY30B.- YibsgHOBcK: Yal'IIV, 2017.

5.IlpuMepHble OLIEHOYHBbIE MAaTepuajdbl /Jsi TPOBeJeHUS] TEeKYUIero KOHTPOJIA
yCIeBAeMOCTH M MPOMEKYTOUYHOM aTTeCTAlNH 00y4aIOIIMXCS M0 IUCHUIIIHHE

Opranusanus u NpoBe/ieHUe aTTeCTAllMH CTyAeHTa

®I'OC BO B coorBercTBUM ¢ mIpuHLMIamMu bBonoHCkoro mpouecca OpUEHTHPOBAaHbI
PENMYIIECTBEHHO HE Ha COOOIIEHNE 00yJaroieMycsi KOMIUIEKCAa TEOPETUYECKUX 3HAHUH, HO Ha
BbIpabOTKyY y OakajlaBpa KOMIIETEHIMI — TMHAMUYECKOr0 Habopa 3HaHUM, YMEHUH, HaBBIKOB U
JIMYHOCTHBIX Ka4eCTB, KOTOPbIE MTO3BOJIAT BBIITYCKHUKY CTaTh KOHKYPEHTOCIIOCOOHBIM Ha PbIHKE
TPyZa ¥ YCHELHO NpOopeCCHOHATIBHO PEaTN30BbIBATHCS.

B npouecce onenkn 6akanaBpoB HEOOXOAUMO HCIIONB3YIOTCS KaK TPaIUIUOHHBIE, TaK U
MHHOBAI[MOHHBIE THIbI, BUJIBI U (GOpMBbI KOHTpOJs. [Ipy 3TOM MOCTENEHHO TpaIuIMOHHbIE
CPEICTBAa COBEPLICHCTBYIOTCS B pYCJ€ KOMIIETEHTHOCTHOTO IIOJX0Ja, a HWHHOBAaLMOHHbIE
CPEICTBA alallTUPOBAHBI 711 IOBCEMECTHOTO IPUMEHEHMSI B POCCUHCKON By30BCKOM ITPAKTHUKE.

Llenr mpoBeneHusi arrecTallii — IPOBEpPKAa OCBOEHHUS 0OPa30BATEIbHOW IMPOTPAMMBbI
JUCLUIUIMHBI-IPAKTHKYMa Yepe3 CPOPMHUPOBAHHOCTh 00pa30BaTENbHBIX PE3YIbTATOB.

IIpomexyTOoUHAs1 aTTEeCTAMA OCYLIECTBIIETCSA B KOHIIE CEMECTPA U 3aBEPILIAET U3yueHUE
JUCLUIUIMHBL, TOMOTAeT OLEHUTh KPYIHbIE COBOKYMHOCTH 3HAHUN W yMeHUH, (popMupoBaHHe
ONPEAECICHHBIX KOMIIETCHIIUMN.

ONEHOYHBIMHA CpPEACTBAMH TEKYIIETO OLEHUBAHHUSA SBJSIFOTCS: JIOKJIAQA, TECThl TIO
TEOPETUYECKUM BOIIPOCAM JTUCIUIIINHBI, 3aIIUTa MPAKTHYECKUX paboT U T.1. KoHTpob ycBOeHUS
Marepuaia BEIETCS PETYJSIpHO B TEUEHHE BCETO CeMecTpa Ha MPAKTUYECKHUX (CEeMUHApPCKHUX,
71a00paTOPHBIX) 3aHATUSAX.

Ne CPEACTBA OIEHUBAHUAI, OO0pa3zoBarenbHbIe
H/H HCHOJIb3YEMBIC JIs1 TCKYIIETO0 OLICHMBAHUS MMOKA3aTCIIA pe3y1'ILTaTLI JIUCLIUILINHBI
($hopMHPOBaHUS KOMIIETEHIIMN
OneHoYHBIE CPeCTBA AJISl TeKyei OP-1. 3Haer  XapakTEpHUCTHKHU
aTTecTaluu MOHATHUH «0Opa3oBaTeIbHas Cpeiay,
OC-1 CamocTosTenbHas paboTa «KaYeCTBO y4e6HO-
BOCIIMTATEIBLHOTO IpoLecca;
OC-2 Konrponbnas padora TpeboBaHus K pe3yabTaTam
OC-3 KonTponsHas pabora OCBOCHHA . OCHOBHOH
o0Opa3oBaTesbHON IPOrpPaMMbI
OC-4 KontposnbHas pabora HPEAMETHBIX obmacreii
«Marematuka», «MHOCTpaHHBIN
ABIK» (JIMYHOCTHBIE,

OueHo4YHbBIC CPEACTBA AJIA NIPOMEKYTOYHOH | METANIPEAMETHBIE W NPEAMETHBIC
aTTecTaluu pe3yabTaTtel  O0y4eHus), 3HaTh




3a4yeT (3K3aMeH)
OC-5 3auer B (popMe YCTHOIO cOOECeI0BaHMS T10
BOIMIpOCaM

OC-6 Dx3ameH B opMe YCTHOTO COOECEeTOBAHUS

byHKIMHA 51 BUJIBI  CPEIICTB

MPEAMETHBIX obnacreii
«Maremaruka, «HocTpaHHbIH
SI3BIKAY;

OP-2. Ymeer npumeHsTh (HOPMBI,
METOABI U CPEICTBa OOyUEHUS IS

JIOCTHKEHUS JUYHOCTHBIX,
MPEIMETHBIX M METapPeAMETHBIX
pe3yNIbTaToB oOyudeHus
MPEIMETHBIX obnacreit
«Maremaruka, «MHOCTpaHHbIN
SI3BIKY,

OP-3. 3Haer 0COOEHHOCTH

COBPCMCHHLIX CpCACTB O6y‘~ICHI/I$I
MaT€MaTukKE U I/IHOCTpaHHI)If/i SA3BIK
JIA JOCTHIXKCHUA JIMYHOCTHBIX,
NpEeAMCTHBIX HW MCTAIIPCIMCTHBIX
PE3yJIbTaTOB 06y‘IeHI/I${; OCHOBHBEIC
IOKAa3aTeliM 00CCIIeUeHUs KadyecTBa
y‘IC6HO'BOCHI/ITaTeHBHOFO mpounecca
Ha YpoOKax MaTeMaTHKHU n
HNHOCTPAHHOTO A3bIKA,

OP-4 Ymeer OIIpEeIATh
HEOOXOUMOCTb BKJIFOYECHHUS
Pa3INYHBIX KOMITOHEHTOB

COIIMOKYJIbTYPHOH CpE/Ibl PErnoHa B
oOpa3oBaTeNIbHBI  TpoIlecC  Ha

YpOKax MAaTEMAaTUuKHU n
HHOCTpPAaHHOI'O sS3bIKa JJIA
JOCTHIKXCHUA JIMYHOCTHBIX,

MPEAMETHBIX M METaNpPeIMETHBIX
pE3yNbTaTOB O0yUYEHHUS;

OP-5. 3Haer OCHOBHBIE
COBpPEMEHHBIE METOBI
MIPOEKTUPOBAHUS TPaeKTOPUHU

CBOEr0 TMPO(ECCHOHATFHOTO pocTa
Y TMYHOCTHOTO Pa3BUTHS;

OP-6. YwMmeer MIPUMEHSATH
COBpPEMEHHBIE METO/1bI npu
MPOEKTUPOBAHUU TPaeKTOPUU

CBOEro MpOo(eCCHOHAILHOTO pPOCTa
N JTUYHOCTHOT'O pa3BUTHUA,




Onucanne OIEHOYHBIX CPEACTB M HEOOXOIUMOTro 000pYyIOBaHUS (IEMOHCTPAIIMOHHOTO
MaTepuana), a TaK >Ke€ MPOUEAyphl U KPUTCPUU OICHUBAHUS WHIUKATOPOB JTOCTHIKEHUS
KOMITETCHIIMH Ha pa3JIMUHbIX dTanax ux GOpMHUPOBAHUS B MPOIECCE OCBOCHUS 00pa30BaTEIIbHOM
IPOrpaMMBbI TIpeICTaBIeHBI B DOH/IE OIEHOYHBIX CPEJICTB JIJISl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH
Y TIPOMEXKYTOUYHOM aTTECTAI[UU 0 TUCIUILINHE «DJIeMEHTapHas MaTEMaTHUKa.

Mamepuanwi, ucnovzyemole 011 MEeKyuie20 KOHMPOIA yCneeaemocmu
o00yuaruuxca no OucCyunIuHe

Matepuansl 1Ji OpraHU3aIuy TEKYIIeH aTTECTAlNK MPEACTABICHBI B 1.5 MPOTrPAMMBEI.

Mamepuanwi, ucnonvzyemoie 011 RPOMEHCYMOUYHO20 KOHMPOJIA YCREeaAeMOCmuU
o0yuarmuxca no OuCyuUnIuUHe

OC-5 3a4er B popMe yCTHOIrO codecel0BaHUS 110 BOMPOCAM
Ilepeuens éonpocog Kk 3auemy
Tpuronomerpuyeckue ToxaecTsa. MaTepniperanus GopMyIr CI0KEHUS.

TpuroHnomeTpruyeckue TOX/I€CTBA M HEPABEHCTBA JJISl YIJIOB TPEYTOIbHUKA.
Tpuronomerpuyeckue ypaBHEHHs, HEPABEHCTBA U UX CHCTEMBI.

OO6patHbie TpUroHOMETpUYeCKre (GYHKIIMH: ONpeIeIeHHs], CBOICTBA, rpadUKu.
[IpeoOpa3zoBanue BbIpaKeHH ¢ 00paTHBIMU TPUTOHOMETPUUECKUMU (PYHKIIHSIMH,
Jloka3arenbCcTBO TOKIECTB, COACPIKAINX apK()yHKITIH

YpaBHEHUS U HEPABEHCTBA C OOPATHBIMU TPUTOHOMETPUUECKUMH (PYHKIIUSIMHU

No akowodE

OC-6 Jx3ameHn B (popMe YCTHOTIO codeceq0BaAHUSA
[IpuMepHbIe BONPOCHI K IK3aMeHY

Ilpumepnolii nepeuens 60npocoé K IK3ameny S cemecmpa.

1. Tlonstue cucremsl cuucinenus. [lozunmonnas cucrema cumuciaeHus. CrocoObl
MepeBo/ia YUCell U3 OJHON CUCTEMBI CUMCIIEHUs B Ipyryto. KoHeuHble 1 OeCKOHEUHbIE
cucreMaTuyeckue apoou.

2. PaBHOCWJIBHOCTH ypaBHEHHUH, ypaBHEHHE - CIICJICTBHE TaHHOTO ypaBHEeHUs. Teopembl
PaBHOCHIIBHOCTH.

3. OCHOBHBIE METO/IBI pelIeHHsI ypaBHEHHN. TeopemMbl, 000CHOBBIBAIOIINE ATH CIIOCOOBI
pemenus. QYHKIIMOHATBHBIE YPaBHEHHUS.

4. Monaynb, cBoiictBa Moayns. [loctpoenue rpadukoB (yHKIMM, aHaIUTHYECKHE
BBIPAKEHUS KOTOPBIX COAEPKAT MOTYJIb.

5. CaoiicTBa CyMMBI, MPON3BEICHUE YETHBIX (HEYETHBIX ), BO3PACTAIOIMINX (YOBIBAIOIIHX )
GyHKIUI.

P
6. Oymxumm: y=ax* +hx2+c;y=x";y = ax® +hx? +cx + d.
7. IlokasarenbHas, morapudmuueckas, TPUTOHOMETPUYECKUE QYHKIIHH.

Ipumepnvuii nepeuens 6onpocos k sx3amenam [ cemecmpa.
1. dopmyisl TPUTOHOMETPHH. WuTepnperanyst bopmyn CIIOKEHHS.
Tpuronomerpruyeckue GyHKIIMH CYMMbI TPEX CllaraeMbIX.
TpuroHomeTpruyeCcKue TOXKAECTBA U HEPABEHCTBA IS YIJIOB TPEYIOJIbHUKA.
OOpaTtHble TPUrOHOMETpHUUYECKHE (DYHKIUH.
ToxnecTBa, coaepxaliye oopaTHble TPUTOHOMETpUYECKHE (DYHKIIUH.
TpeyronbHUKM, METPUYECKHE OTHOIIEHUS B TPEYroJibHUKax, IUIONIA/lb
TPEYTroJIbHUKA.

arwN



6. Teopemsr Ctroapra, UeBbl, MeHemas.

7. YeThIpexyroJbHUKH, METPUYCCKHE OTHOIICHUS B YeThIpeXyroibHuKax. [nomamm
Y4eTBIPEXyTrOJIbHUKOB.

8. OxpyxHOCTb. lleHTpanbHBIC, BHHCAHHBIC YIVIBL. YTJIBI MEXKIY XOpAaMH,
CeKYILIMMH U KacaTeIbHBIMH.

9. BrucanHbIe U ONMCaHHBIC MHOTOYTOJLHUKHU. Teopema I1Tonemest.

10. BaeBnricaHHBIE OKPYKHOCTH.

11. IMapannensHOCTh, MEPICHANKYISIPHOCTh TPSMBIX, TPSIMOH M TUIOCKOCTH, ABYX
1ockocTel. CKpeluBarouecs npsmsble.

12. TpexrpaHHbIE YTIIbI.

13. Muororpannuku. Tena BpameHus.

B xoH1e n3yueHust JUCUUIUIMHBI TOJIBOAATCS UTOTH pabOThI CTYIEHTOB Ha JIEKIIMOHHBIX U
NPAaKTUYECKHUX 3aHATUAX IyTeM CYMMHUPOBaHHS 3apab0TaHHBIX 0AJIJIOB B TEUCHHE CEMECTPA.

KpnTepnu OllecHMBAHUSA 3HAHUI oﬁyqammnxcn o JTUCHMIIJINHE

Dopmuposanue OALILHO-PEUMUH2080U OYeHKU pabombl 00YYAIOUUXCSL

ITocemenne
Pabora na Kontposb
[TocemeHn | MPaKTUYECCKH DK3ame
. MPAKTUYECKH | -Has
€ JIEKIII X H
. X 3aHATHIX pabora
3aHATUHI
Pasbamnosk | o g 15x 1=15 15 x 12=180 64
a o BUJIaM 32 baa
57 pabor OaioB OayioB OayioB Oaiia
ceMecT 236 300
p Cymmapssbiit | 9 Oanos 24 6anna 204 6anna
Oaju10B Oaj10B
Makc. 0aynt max max max
max max
Hocemenne Pabora Ha KonTponb
[Tocemenn | mpakTU4YECKH N
. MPAKTUYECKH | -Has 3auér
€ JIEKIUI X
. X 3aHATUAX pabota
3aHATHI
Paz6amioBk
6x 1=6 10x 1=10 10x 12=120 32
a 1o BUaM 32 Oamna
Oaju10B Oaju10B 0aJUIOB Oaiuta
4,6¢cemect | paboT
CyMMapHBbI 168 200
P N yMMap 6 OaIoB 16 6amoB 136 6amoB
1 Makc. OaiIoB Oamro
max max max
Oain max B Max

Kpumepuu oyenusanus pabomsi o6yuarowecocsi no umoeam 4u 6 cemecmpos

Banasl (2 3E)
«3a4YTEHO» ooxee 100
«HE 3aUTECHO» 100 u meHee

Kpumepuu oyenusanus pabomst ob6yuarowecocs no umoeam 5,7 cemecmpa

\ Ouenka \ Bauasi (3 3E) \




«OTJIINYHOY 271-300

«XOpOLIO» 211-270

«YIOBJICTBOPUTEIHLHOY 151-210
«HEYAOBJIETBOPUTEIBHO» 150menee

6.MeToanyeckue yKazaHusi i1 00y4alOUMXCsl 10 OCBOCHHIO THCIMILIMHBI

VYcenemHoe u3ydyeHue Kypca TpedyeT oT o0ydarollMXcsl MOCEIIEHUs JICKIUH, aKTUBHON
paboThl Ha NPAKTUYECKUX 3aHATHSAX, BBIIOJHEHHS BCEX YUYEOHBIX 3aJaHHi MpernojaBaTesd,
03HAKOMJICHHS C OCHOBHOW U JIONIOJIHUTENBHOM JINTEPATYPOH.

3anuce JIeKIMH — OHa U3 (OPM aKTHUBHOM CaMOCTOSATEIBHOM pabOThl 00YyYarolIuXxcs,
TpeOyrolasi HaBbIKOB U YMEHMsI KPATKO, CXEMaTHYHO, ITOCIIEI0BATEIbHO U JIOTHYHO (PUKCUPOBATh
OCHOBHBIE TIOJIOKEHHUS, BBIBOJIbI, 0000111eHNs, (POPMYIUPOBKH. B KOHIIE JIEKIIMU TIperoiaBaTeb
ocraBisgeT Bpems (5 MHHYT) [Uld TOro, yToObl OOydaromuecss MMeNId BO3MOXHOCTh 331aTh
YTOUHSIOIIME BOIIPOCHl II0 M3yd4aeMOMY Marepuany. I3-3a HenocTtaTo4HOro KoiaudecTBa
ayJUTOPHBIX YacOB HEKOTOpbIE TEMbl HE YNAeTCs OCBETUTh B IIOJIHOM O0BEME, I[03TOMY
IIPENOAABATENb, 110 CBOEMY YCMOTPEHHIO, HEKOTOPBIE BOIIPOCHI BBIHOCUT HAa CAMOCTOSATEIBHYIO
paboTy CTY/EHTOB, PEKOMEHIYsl Ty WM MHYIO JuTepaTypy. Kpome 3Toro, asis jydiiero oCBOEHHs
MaTtepuaja M CHUCTEMAaTU3alUM 3HAHUN MO JAUCLUIUIMHE, HEOOXOAMMO IIOCTOSIHHO pa3duparb
MaTepuaibl JIEKIMIA 10 KOHCIIEKTaM U yueOHbIM nocodusim. B ciydae HeoOXo1uMocTu oOpalarhes
K IIPENOAABATENIO 32 KOHCYJIbTALE.

IToaroroBka K NpaKTH4YeCKUM 3aHATHAM.

[Tpy moAroToBKe K MPAKTUYECKUM 3aHATHSIM CTYIEHT JOJDKEH U3YYUTh TEOPETUUECKUI
Marepuall 1o TeMe 3aHATUS (UCIOIb30BaTh KOHCHEKT JICKLHH, U3y4UTh OCHOBHYIO JIUTEPATYpY,
O3HAKOMUTbCS C JOMOJHUTEIBHON JIUTEPAaTypOil, IPU HEOOXOJUMOCTH JONOIHUTH KOHCIIEKT, Jienast
B HEM COOTBETCTBYIOIIME 3allUCH W3 JIMTEpaTypHbIX HCTOYHMKOB). B ciydae 3arpynHeHui,
BO3HHMKAIOIIMX TP OCBOEHUM TEOPETUYECKOTO Marepuana, CTYJIEHTY clieayeT oOpaiarbes 3a
KOHCy/bTallMell K mnpenogasaTento. Mas Ha KOHCYJbTalMIO, HEOOXOIMMO XOpPOILO IpOJyMaTb
BOIPOCHI, KOTOpPBIE TPEOYIOT Pa3bsICHEHHUS.

B Hauane npakTH4ecKOro 3aHATHA NPENoJaBarellb 3HAKOMUT CTYIEHTOB C TEMOH, OIJIallaeT
IUTaH MIPOBEICHUS 3aHATHS, BbIIACT 33/aHusl. B TeueHue OTBEIEHHOIO BPEMEHU Ha BBINOJIIHEHHE
pPabOTHI CTYIEHT MOKET 0OpaTUTHCS K MPENojaBaTelio 3a KOHCYIbTalMell Wi pazbsicHeHusIMH. B
KOHIIE 3aHTHS POBOAUTCS IIPUEM BBIIIOJHEHHBIX 3aJIJaHUN, cOOECeI0BaHUE CO CTYACHTOM.

Pe3ynbTaThl BBIMOTHEHUS TPAKTHUECKUX 3[JaHUI OLIEHUBAIOTCS B Oaljiax, B COOTBETCTBHU C
0aJUIbHO-PENTHHIOBOM CUCTEMON YHUBEPCHUTETA.

IL1aHbI NPAKTHYECKUX 3aHATHH
Ilpakmuueckoe 3anamue 1: Memoo pa3noxcenus Ha MHOMICUMENU NPU peuieHUU
mMpPU2OHOMEMPUUECKUX YPABHEHUTL
[Ipu pemieHUN TPUrOHOMETPUUYECKUX YPABHEHUN MOXKHO IOJIb30BATHCSI BCEMU U3BECTHBIMU
croco0amMM pasioKEeHHUs] HA MHOKUTENN ajaredpanuyecKux BbIpakKeHUI. ITO BbIHECEHHE O0ILero
MHOJKHUTENS 32 CKOOKH, TPYNIUPOBKA, MPUMEHEHHE (POPMYIT COKPAILIEHHOTO YMHOKEHUSI.

Meton pa3nokeHus: Ha MHOXKMTEIM HUCIOJB3YIOT B TOM CIIydae, €ClId B NPaBOW 4YacTH
ypaBHeHus ctout 0. [Tpu 3TOM cripaBeJIUBO CIIEYIONIEE YTBEPKACHUE:

TaK Kak MPOM3BEJCHUE PAaBHO HYJIO, €CIM XOTS Obl OJIMH M3 MHOXXUTENIEH paBeH HYIIIO, a
JIPYro IpY 3TOM HE TEPSIET CMBIC, TO, PA3JI0’KUB HA MHOXKHUTEIHN COOTBETCTBYIOILIEE YPABHEHHUE,
MO’KHO MPEACTABUTH €r0 KAK COBOKYITHOCTh HECKOJIBKMX YPAaBHEHUH.

Tpumep: 28IN X-C0S2X—1+2c0s2X —sin x =0

Crpymnmupyem ciaraemble claelyroIuM 00pa3oMm:
(2sin x-cos2x+2c0s2x) — (1+sinx) =0.

2c0s2x(sin x+1) — (sin x+1) =0;
(sinx+1)(2cos2x—-1) =0
sinx+1=0 WM 2c0s2x—-1=0



C0S2X = 1
2

. ox=+Z 427k keZ
sinx=-1 3

x:—£+27zn,nez x:i£+7zk,kez
HNIN 6

Ziomnez +Zimkkez
OtBer : ; 6

Ilpakmuueckoe 3anamue 2: Memoo 66edenus HO6OU NePpeMEeHHOll NPU peuleHuu
mMpPUZOHOMEemMpPUYecKUXx ypasHenuil
IIpu pemieHny ypaBHEHUSI METOAOM BBEACHUS HOBOM IIEPEMEHHOM CIEAYyET IOMHUTD, YTO
E(sin) = [—1; 1],E(cos) = [—1;1].
[pumep:  cos2x + 4sin*x = 8cos®x. Bocnonbsyemcs Gpopmynamu: cos?x =

2
1-cos2x 1+cos2x 1-t
et cos?x = —, U 3aMeHuM cos2x = t. Torna nonyyum ypaBHeHue: t + 4 (T) =

3
8(%() ’t3+2t2+4t=0,t(t2+2t+4)=O, t=0HHHt2+2t+4=0-HeT

JeiCcTBUTENBbHBIX KopHel (11 < 0).
TakuMm oOpa3om, JaHHOE YpaBHEHHUE CBEIIOCH K PEIICHHUIO TIPOCTEHUINETO YPaBHEHHE: COS2X
=0
X = ; + gn, nez.

s T
OrTBer: " + SILNeE Z.

Ilpakmuueckoe 3anamue 3: Pewienue mpuzonomempuueckux ypaguenuii ¢ ROMOub10
YHUBEPCANBbHOU NOOCMAHOBKU

X X
2tg — 1-tg* =
sin x = — COSX = 2
X
1+tg° = 1+tg® =
2, 2 - 5TH HOPMYIIBI BEPHBI IS BCEX X#m+2mnel.
X
t=tg—
[ToacranoBka 2 HaspBaeTcs YHUBEPCAITBHOM.

3sint —4cost = >
ITpumep. 2

tgl tg£=b

3amernm SNt i COSt ya yx Bepakenne uepes 2 u o6osHaunM 2
6b  41-b*) 5

TMonyuaeM palHoHAIbHOE ypaBHEHHE 1+ b>  1+b? 2 | xoTopoe mpeobpasyeTcs B

~6£4/75
KBaﬂpaTHoe 3b2 +12b_13: 0 L2 3 .
~62475
g =——>"2

t
3ajada cBenach K pENICHUIO JIBYX YPaBHEHHUU 2 3

+4/75

t= 2arctg_6_T+27zn, neZ.



3uaucHne Buga L =7 +27M UCXOJIHOMY YPaBHEHHIO HE Y OBJIETBOPAET, YTO IPOBEPSIETCS
IIPOBEPKOH - MOJACTAHOBKOM TaHHOT'O 3HAYEHUs t B ICXOAHOE YPAaBHECHHUE.

—6+75

2arctg——+2m,ne”Z
Ortser: 3

Ilpakmuueckoe 3anamue 4: Memoo 66edenus 6cnomozameibHo20 y21a npu peuieHuu
MPU2OHOMEMPUYECKUX YPAGHEHUTL
PaccmoTrpuM ypaBHeHHE BUaa

asin X+bCOSX=C rpe a, b, ¢ - KOIPHUUMEHTEL, X - HEH3BECTHOE.
az0b=0 ..

[~2 2
Paszenum o6e yacTu 5Toro ypaHeHus Ha V& T b™ .

a sin X + b cosx——C
- 2 2
Ja® +b? va® +b? a’ +b% . Tax xax (;) _|_(L) —1u
’ VaZ+b? VaZ+b?
MOI[y.HI) KaXXI0Io u3 HUX HE HpeBOCXOI[I/IT CAUHUIIBI, a CYMMa ux KBaIIpaTOB paBHa 1, TO
o a b .
CYWIECTBYET YIOJI (p TAKOH, TO === = COS P, 7=—= = Sin @.

C
Torna Hame ypaBHeHHE IPUHUMAET BUII: COS (PSin X + sin pcos X = ;
1 yp p ML €os @ ® Vaz+b?

. C
Torpa sin(x + @) = N Ecnu a? + b? > ¢, To ypaBHEHHE UMEET pElIeHue: X =

a ) b
¢ = arcc0S——— =arcsin —= arctg =

2 2 2
— @+ mn,neZ e va© +b Va’® +b

3aMeTI/IM, YTO BBCACHHBIC 0003HaYEHHT Cospusing B3alMMHO 3aMCHSICMBI.

\/ésin 3x—cos3x =1

—1)4 in—
(-1) arcsin =—=

[Tpumep.

a=+3b=-1 -2

3nech , IOATOMY JICJIUM 00€ YacTu ypaBHEHUs Ha V 3+1

J3

. 1 1
—Sin 3x—50033x =

2
cos Zsin 3x — sin ~ cos3x = 1
6 6 2

] T 1
SiN(3x—=)==
( 6) 2

__+3x:(_1)k%+7zk,kez
X:(_l)k.l.£+£.1+ﬁ,kez
36 63 3
x=(-1) X £+ﬂ,kez

18 18 3

COFEL L ez
Ortser: 18 18 3

ITpumep: cos x +sin x = V2
Pa3nennm o6e yacTi ypaBHEHUS Ha V2 ;
cosx  sinx 2

2 2 2



J2

NP
7~cosx+—sm Xx=1

V2

T.K. " 4 v 4 , TO YpaBHCHHUEC MOXHO 3aIllMCaTh B BUAC!:

w . . T T
COS X - COS— +Sin X - Sin — =1, cos(x——) =1
4 TIOJTYy4UM 4

X—£:27m,neZ
4

X:£+27zn,neZ
4

z +2m,ne”Z
Ortser: 4

[Tpumep.
2sin17x + V3 cos 5x + sin 3x = 0

3
sin17x + 7cos 5x + EsinSx =0

V3 .o 1 T
3ameuanue. — =sincu-=cos . Toraa ypaBHEHHE TPUMET BH/I:
. . TC
sin 17x + sin (5X + 5) = 0.

11x + g = Tin, N € Z i 6xX — g = g + mk, k € Z. Bocionezyemcs ¢popmynoii: sin a +
o+ i1

. . oa— T T s
sin =251n—-cos—814x=——+—n,neZ,x=—+—k,k(—:Z.
2 2 66 11 36 6

[lonyuum ypaBHeHue: 2 sin (11X + E) * COS (6X - g) =0,
sin (11X + g) = 0 nnwm cos (6X - g) = 0.

Ilpakmuueckoe 3anamue 5: Ypaguenus, peuiaemole ¢ RHOMOWbIO YCIA06USA PAGCHCIEA
00HOUMEHHBIX MPU2OHOMEMPUYECKUX PYHKYUIL.

PaccmoTpuM yciioBue paBeHCTBAa OJHOUMEHHBIX TPUTOHOMETPUIECKUX (PYHKIUH, T.€.
YCIIOBHSI, KOTOPBIM JIOJDKHBI YIOBJIETBOPATH apTyYMEHTHI o U B, ecim sin a = sin 3, cos a =
cosfB, tga=tgP, ctga =—ctg .
Teopema 1. [y TOrO, 4T0OBI CHHYCHI IBYX apI'yMEHTOB O U [3 OBbIIIM paBHBI HEOOXOUMO U
JOCTaTOYHO BBHITIOJTHEHUE OTHOTO M3 CIEAYIONINX YCIOBUH: a — B = 2mnmwm a+ f = m +
2nk -Ru €Z.
Jloka3arenbCcTBO
1) Heo6xoauMocTs.
[Tycts sin o = sin 3.
Bocnons3yemcs popmyiioit pa3HocTH CHHYCOB: sina — sinf3 = 0; 2 sinO‘%B . cos%B =
O,sin%ﬁ= 0 I/IJ'II/ICOS%B= O,a—B=2mn,n€Z a+p=mn+2nkkeZ
2) JlocTaTouyHOCT®D.
IMycts a — B = 2mn, n € Z wiu a+P= n+2nkk € Z.
Beipa3um u3 maHHbIX paBeHCTB o & = B+ 2mn,n €Z (a =1 — B+ 2nk k € Z).
Tornaa sina = sin(f + 2mn) = sinf.
(sina = sin(m — B + 21k) = sin(m — B) = sinf).
Teopema 2. ( cosa=cosP)<> a + B = 21n, neZ.
Teopema 3. Ilycth ot ¢§+nnHB¢g+nkke Z.



(tga = tgB)<=(a — B = mn, neZ)/
JlokazarenbcTBa TEOpEM 2 U 3 aHAJIOTUYHBIE.

JlokazaHHbIe TEOPEMBI UCIIONB3YIOTCA MPU PEIICHUH TPUTOHOMETPUUYECKUX YPABHEHH,
KOTOPBIC JTMOO0 MPEACTABISIIOT COO0H PaBEHCTBO TPUTOHOMETPUUSCKHUX (DYHKITHH, TNOO MOTYT
OBITh K TAKOMY PABCHCTBY IIPUBEICHBI.

[Ipumep. sin 3x = cos x.
Bocnonb3yemcst popmyinoii npuseneHus Teopemoii 1:

3x — G — X) = 21n, neZ

sin 3x = sin(= — x);
2 ’ 3x+(§—x)=n+2nk,kez

_n+n 7
X—8 2n,ne

_E-l-‘l'[k keZ
X 2 ,

OTBeT:§+§n;g+nk; nk € Z.

IIpumep. tg3x - tg (5x + g) = 1. Tak kak tg3x # 0, TO pazznesnuM o0e yacTu ypaBHEHUs

Ha tg3X.
tg (5x + g) = tg%; tg (SX + E) = ctg3x.
Hcnonb3ys ¢popmyiny NpuBeACHUs, IOIY4UM tg (SX + g) = tg(g — 3x). *

1o Teopeme 3 nmeem:

5x +g— G - 3x) = Ttn, heZ.

s
8x = 3 + 1tn, neZ.
s s
X=—+4+-n,€eZ.
24 8
[Ipu kaxJ10M 3HAUYE€HUU X U3 3TOW COBOKYITHOCTH 00€ YacTH ypaBHEHUS * UMEIOT CMBICII.
s s
OTtBeT: — + —n, nez.
24 8
Ilpakmuueckue 3anamue 6: I paghuueckuit memoo peuwieHus mpuzoHoMempuiecKux
YypaeHenuii
TpuroHomerpruyeckue ypaBHEHUSI MOXKHO peIlaTh KaK aHAIMTUYECKH, TaK U IpadUyecKu.

[Tpu pemiennn ypaBHeHMs rpa)udeckd pacCMaTpUBAIOT ABE (PYHKIUHU M CTPOST MX IpadHKH B
OJIHOI cucteme KoopAauHaT. AOCHUCCHI TOYEK IMepeceueHus rpapukoB (QYHKUIMN SBISIOTCS

pPCHICHUAMHA YPABHCHU.

I'padnueckuit METOT MOXKET UCIIOJIB30BATHCS HE TOJIBKO JJIsi OIMHOYHBIX YPaBHEHUH, HO U
JUIS UX CHUCTEM, a TaK)Ke HepaBeHCTB. B ciiyuae ¢ cucteMaMu HEOOX0AUMO HaXOJIUTh HE TOJIBKO
abcuuccbl, HO ¥ opAuHaTHI (eciu rpaduku yHkuui f(x) u g(x) nepecekatores B Touke A (x1, yl),
TO pemeHueM cuctembl Oyner x=x1, y=yl). Ilpu pemieHMM HEpaBEHCTB OTBETOM OyIeT
COBOKYITHOCTh a0CIMCC, MPH KOTOPbIX rpaduk ¢yHkiuu f(X) HaXOAWTCA BbIIIE WM HIKE (B
3aBHCUMOCTH OT YCIIOBHS) Tpaduka QyHKIUHN g(X).
[Tpumep: 2cos mx=2x-1
PaccmoTpum QyHKIMU:  y=2c0Ss X u y=2x-1
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2
O ] 1
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1 2 X
2
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Puc. 33

Touka nepeceuenus rpadukoB nmeer koopauHatsl (0,5; 0).
CnepoBarenbHo, x=0,5
Otset: 0,5
Ilpakmuueckoe 3anamue 7: QYHKYUOHATbHBLIL MEMOO PeULeHUA
mMpPUZOHOMEMPUUECKUX YPAGHEHUTL
He Bcskoe ypaBuenue Buaa f(x)=g(x) B pe3yapTaTe NpeoOpa3oBaHUN MOXKET ObITh
NPUBEICHO K YPAaBHEHUIO TOTO WJIM HHOTO CTAHJIAPTHOTO BU/IA, /I KOTOPOTO TOAXO AT OOBIYHBIC
METOJIbI pelieHusl. B Takux ciydasx UMeeT CMBICH HCIIONIb30BaTh Takue cBOMCTBa (GyHKIuH f(X)
U g(X) Kak MOHOTOHHOCTb, OTPAaHMYEHHOCTb, YETHOCTh, IIEPHOANYHOCTH U 1p. Tak, ecnu oxHa U3
byHKIMI BO3pacTaeT, a ipyras yObIBaeT Ha ONPEICIICHHOM IPOMEXYTKe, TO ypaBHeHue f(x) =
g(X) HEe MOXKET UMETh 0OoJIee OJHOTO KOPHS, KOTOPBIN, MOXKHO HalWTH moadoopoM. Eciu GyHKIms
f(x) orpanuuena cBepxy, a GyHKIus g(X) — CHU3Y Tak, uTo f(x)Max=A g(x)min=A, TO ypaBHEHUE
f(x)=A

f(x)=g(x) paBHOCUIILHO CUCTEME YPaBHEHMIA g(x)=A .

Takke mpu HCMONB30BaHUU (DYHKIIMOHAILHOTO METOAa PAalMOHAIBLHO WCIIOIh30BATh
HEKOTOpbIE TEOpEeMBbl, TMpHUBEJACHHBIE HUXe. J[Is uX [0KazaTenbcTBa M HCIOIH30BAHUS
HEOOXOIUMBI CIEAYIOIINE YpaBHEHHUS 00IIEeTo BUIA:

f(F(..(f(x)...))=x
f)=x (1) nee ()

Teopema 1. Kopuu ypaBHenus (1) sBisroTCSI KOpHAIMU ypaBHEHHUS (2).

Teopema 2. Ecnu f(x) — Bo3pactaromas GpyHkius Ha uHTepBane a<f(x)<b, To Ha JaHHOM
uHTepBane ypaBHeHus (1) u (2) paBHocunbHbl. Ecin f(X) — yObiBatomiast ¢pyHKIUS Ha UHTEpBaJe
a<f(x)<b, n - HeuetHoe, TO Ha TaHHOM HHTepBasie ypaBHeHuUs (1) u (2) paBHOCHUIIBHBI.

Teopema 3. Eciu B ypaBHeHuH f(x)=g(X) npu 11000M T0MYCTUMOM X BBIITOJHSIOTCS YCIOBHS
f(x)>a, g(x)<a, rae a — HEKOTOpOe AECUCTBUTEIBHOE YHCIO, TO JAHO YpaBHEHHE PaBHOCHILHO

f(x)=a
cucreme (9(¥) =2
CnenctBue 1. Ecnu B ypaBHenuu f(x)+g(x)=a+b npu mobom nonyctumom x f(x)<a, g(x)<b,

f(x)=a

TO JJaHHOE YpaBHEHUE PABHOCUIIBHO CHCTEME 9(x)=b .

OYHKIMOHAIBHBIA METOJ] PEUICHUs] ypaBHEHUI 4acTO MCIONb3yeTCs B KOMOWHAIMU C
rpa¢puyeckuM, Tak Kak o0a 3TH MeToJla OCHOBaHBI Ha OJHUX CBoicTBax ¢yHkuui. MHorma
KOM6I/IHaIII/IIO 3THUX METOJ0B HA3bIBAIOT Fpaq)oaHa.]'H/ITI/I'-IeCKI/IM METOAOM.

ITpumep: 3+(x-m)2=1-2c0sx

(x-m)2+2=-2C0SX



(x-m)2+2>2 -2<-2c0sx<2
(Xx—7)*+2=2 X=r

—2C0SX =2 ; X=m+27K,keZ . x=x, mpu k=0
Otger: 7.
Ilpakmuueckoe 3anamue 8: Omoop KopHeii npu peuwieHuu mpuzoOHOMempuU4ecKux
YPAGHEHUIL

[Tpu orbGope KopHE# B mpoliecce peleHus] TPUrOHOMETPHUYECKUX YPABHEHUH HCIOIB3YIOT
OJIMH U3 CJIEIYIOIIUX CIOCOOO0B.

e Apudmernyeckuii crnocoO:

a) HEMOCPEICTBEHHAasl MOJCTAaHOBKA MOJYYEHHBIX KOpHEH B ypaBHEHHE U HMEIOLIUECS
OTrpaHUYEHUS;

0) nepeGop 3HaYEHHI 11EJTOYUCICHHOTO MMapaMeTpa U BBIYUCIICHNUE KOPHEH.

e AnreOpandeckuii cocoO:

a) pellieHHe HEpPaBEHCTBA OTHOCUTEIILHO HEM3BECTHOTO IIEJIOUMCICHHOIO IMapamerpa u
BBIYMCIIEHUE KOPHEH;

0) uccienoBaHue YpaBHEHUS C ABYMS LIETOYHCICHHBIMH [TapaMeTpamMHu.

e [‘eomeTpuyeckuii cnoco0:

a) n300pakeHne KOpHEl Ha TPUTOHOMETPUUYECKOM OKPYKHOCTH C TIOCTIEAYIOLUIUM 0TOOpOM
C YYETOM UMEIOIIMXCS OTPaHUYEHUM;

0) n3oOpakeHNe KOpHEH Ha YUCIOBOM MPSIMOM € TIOCIEAYIOIINM OTOOPOM C Y4ETOM
MMEIOIINXCS OTPAHUYCHUMN.
[Tpumep. Pemuth ypaBHeHHe 6sin2x+2sin22x=5 u yka3aTh KOPHU, IPUHAIICKAIINE

IIPOMEKYTKY [7[ 27 ] .

[TpuBeneM ypaBHeHue 6sin2x+2sin22x=5 K KBaJApaTHOMY yPaBHEHUIO OTHOCHUTEIHHO
COS2X.

L7021 cos” 2x) = 50,2005 2x + 305 2 ~5 = 0

6

T T
xX=—+—kKk,kel’l

Otkyna cos2x=1, 2

371ech IPUMEHUM cI0co0 0TOOpa B MPOMEXKYTOK IPU MOMOLIH JIBOHOTO HEPABEHCTBA

T T T T 3 V4 Tz 3 7
T<E+Zk<2m m-=<Zk<2r-S S < k<= S <k<—
4 4 2 4 2 2
Tak kak K MPUHUMAET TOJIBKO L[EJIbIE€ 3HAYEHMSI, TO BO3MOXKHO JIMIIb K=2,K=3.
o i
X =— X =—
ITpu k=2 nonyunm 4 | npu x=3 moyunm 4
T T or I
—+KKEL T —
Otser: 4 2 4 4

IIpumep. Pemnts ypaBHEHHE

2sin? x—2\/§sin2(x+?’f)+\/§

\BX — X2

[TpeoOpa3oBbIBas YUCIUTENb, IPUBEIEM YpaBHEHHUE K O0JIee MPOCTOMY BUIY

0




1—cos(2x+j
ZSiHZX—Z\/ésmz(X-I—?ZZ)-F\/E 2sin? x — 2+/3 - 2 +4/3

=0 2 =0
5X — x° 5X — x°

- 2sin? x —+/3(L—sin 2x) + /3 0w 2sin? x ++/3sin 2x
V5x — x? V5x - x*
sin x(sin X + v/3 cos x)
<> =

\5x — x?

[TonydyeHHOE ypaBHEHHE PAaBHOCUIIBHO COBOKYITHOCTH JIBYX CHUCTEM:

0

0

[ (sinx =0 [ (x=krz,keZ (x=kr,xeZ
{SX—X2 >0 X(x—5)>0 x € (0;5)

N =
{sinx+\/§cosx=0 X=—%+n7z,neZ x:—%+n7z,neZ
| 5x=x*>0 | [x(x-5)>0  [xe(05)

OTt60p kopHeit Ha pomexyTke (0;5) mpoBenem nByms criocobamu. [lepBrrit crioco -mus
MEPBOI CUCTEMBI COBOKYITHOCTH, BTOPOi CIIOCOO — JIJIsi BTOPOIM CUCTEMBI COBOKYITHOCTH.

{x =k, ke’ 5
. O<k<—
xe(@9) k7 <s, 7.
Tak kak K — 1enoe uncio, To k=1. Torma X =7 - pemenue HCXOJHOTO ypaBHEHHS.
PaccMoTpuM BTOPYIO CHCTEMY COBOKYITHOCTH

T
X:—§+n7r,neZ

X € (0;5)
x=-Lg (0;5)
Ecmu n=0, To 3 . [Ipu n=-1;-2;... peuienuii He OyJeT.
)c:2—7r € (O;5),x:2—7z
Ecmu n=I, 3 3 - pelreHne CHCTEMBI H, CIIEIOBATENBHO, HCXOIHOTO
yYpaBHEHUS.
x= g (0;5)
Ecmm n=2, To 3
pu #2371 €N poenmit ne Gymer.
2r
—_—, T
Otger: 3

7.IlepeueHb OCHOBHOW U IONOJTHHUTEILHOI y4eOHoIi uTepaTypbl, UHTEepHET-pecypcoB,
HCOﬁXO}]HMbIX AJIA OCBOCHMUSA JUCHUIIJIMHBI

OcHoBHasi iMTEpaTypa
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