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1..
IensMu 0CBOEHHS TUCITHILITH
® H3YYCHHE CHCTEMBI M4

IpO(ECCHOHANBHOM NeTeNbHOCTH

TEMaTHIECKNX

HEJIM OCBOEHUA TUCITUITINHBI
HBI (MOJTYJIS) SIBIISFOTCAL:

SBHAaHMH W yMeHHH, HeOOXOJUMEIX B

| I pa3paboTKM MaTeMaTMHYECKHX MOJENeH MpOLEecCOB M

00BEKTOB ABTOMATH3alluu H YH[JBB:J'IGHI/ISI, U1 U3YUYCHUSI CMEIHEIX JAUCUHUININH, ITPOLAOIKEHUA

o0pazoBanus;
® HHTE/IEKTYAdbHOE PA3BH
YCHCIIHOM JKU3HH B COBPEMEHHO
3JIEMEHTHI AITOPHTMUYECKOM KyJIb]
¢ hopmupoBaune
YHHBEPCAILHOT'O A3hIKa HAYKH U |
METOAaX ONTHUMH3ALINH;
*BOCIIUTAHHE KYJIBLTYPEI
OOLIEYENOBEYECKON  KYJIBTYPHI,
TEXHHYECKOTO IIporpecea.

2. MECTO Jn

HMuciunmmaa «YucneHnbie
npodeccroHaNbHOM 06pa3oBaTes]
02.03.03 «MaremaTuueckoe obecr
Jng ycnemHoro W3ydeHHs IaHHd
MUHUMYMOM COAEP)KaHUS OCHOR
JIAaHHOTO HanpaBieHus (MaTeMA4TH
anreOpel, auddepeHIHATLHEIX
MaTeMaTHYECKOTO aHaIH3a, aHaJHT
KOMILJIEKCHOIO IEPEMEHHOro. YM
IIPaKTHYEeCKUX 3a1ad. Biagers me

YpaBHEHHH, UG epeHINATEHOTO }

TEOPHH BEPOSTHOCTEH, MaTEMATHYE

Jucnunaza dopmupyer 31al
KBATMOHIMPOBAHHOIO CHEIHAINCTS
IIPY IIOATOTOBKE BRITYCKHOM KBaJTH(

3.

[Ipouecc u3ywenms aucrwmm

IPEACTYB/ICHHI

H

i

W

KOMIIETEHIIUU OEYY
OCBOEHV

THe, GQOPMUPOBAHKE KAUECTB JHYHOCTH, HEOOXOMUMBIX IS
M OOINECTBe; SCHOCTH M TOYHOCTH MBIILICHHS, MHTYHLNS,
(YPBI, IPOCTPAHCTBEHHBIX MPECTABICHUIA;

|

00 HMACAX M METOJAaX MareMatTuKH  Kak

l;feXHI/IKI/I, CpeACTBa MOJCIHPOBAHUA SBJICHHUHU U ITPOIECCCORB;

IMYHOCTH, OTHOIICHMA K MaTeMaTHKe KaKk K 4acTd
MOHMMAHHE 3HAYMMOCTH MATEeMaTHKd Uil Hay4dHO-
CHUIJIMHBI B CTPYKTYPE OIIOII BO

METOABI» OTHOCHUTCA K

06a30BOli 4YACTH OCHOBHOI
OM IIporpaMMEI IOATOTOBKH OaxanaBpoOB 110 HANPABICHUIO
MCHUC M aIMUHUCTPHPOBAHKE HH(POPMAIIMOHHBIX CHCTEM).
H JIMCUUINIMHBI CTYAEHT JOJDKCH BIANETh O0O0S3aTeITbHBIM
-:rop“l 00pa30BaTeNbHONM MPOrpaMMEl 10 MATEMATHKE JIS
i‘]eCKOI‘O aHalln3a, AHATUTHYCCKOM TI'C€OMETPHH, JIMHEHHOM
ypaBHEHMiT). 3HATh OCHOBHBIE IIOHATHS U METOJIBI
I!i‘iECKOﬁ TCOMETPHH, IMHCHHON aireOpsl, Teopur (yHKIHI
°Th IIPUMCHATh MAaTEMaTHYECKHE METOABI IJs pPelNeHHS
O/laMH  perueHus Tu(epeHIHaTbHEIX U anrebpandecKux
MHTCTPAILHOTO HCYUCIICHWS, aHATUTHIECKON I'eOMETpHH,
OCKOM CTATUCTHKHU U CITyYaliHBIX IPOIIECCOB.

U Y HaBBIKH, HEOOXOUMBIE B IIPAKTHHYECKON IeSTEIbHOCTH
E. B pamkax yge6HOro mpouecca MoxeT OBITh HCITONB30BAHA
DHKAIMOHHOM paGoTEL

[AIOHIET'OCSI, OPMUPYEMEIE B PE3VJBTATE

151 JUCHMATLINHEI (MO JIST)

CACOYIOINUX KOMIICTCHIIHMNA:

HBI «HCIICHHBIE METOMBI» HAIpPABIEH HA (HOPMHEPOBAHWE

Ne
n/m

Hajsanue xoMmereHIIu

Hunexke

Odmexy,

MbTypHbie komnerenunn (OK)

CIIOCOOHOCTE IIpUMCHATL B

MATEMATHYCCKHUX OCHOB HH (bi:

MpodecCHOHANBHOM NesTensHOCTH 3Hamws | OITK-2

PMaTHKH

Ipodece

FOTOBHOCTB K pa3paboTke Mo;
0ase A3BIKOB M IIAKETOB IIPUKJ

nonaasnple komnerenuuu (1K)
1eIMPYIOIIUX AJIrOPUTMOB H Pealli3alliy UX Ha
[A/IHBIX TIPOTPAMM MOJIEIUPOBAHUS

ITK-3




B pesynbTare H3yueHus QMCIMILIMHEL CTYIEHT JOIDKEH:
3HaTh:
- OCHOBHbIC TpeOOBaHHUS, TPEIBABISEMBIE K BBIYHMCIUTEIHHBIM CXEMaM: KOPPEKTHOCTD,
YCTORYHBOCTh, CXOAUMOCTE;
- BRIYHCIIUTEIBLHBIC METOJIBI B I[H}'FﬁHOﬁ anredpe;
- MATEMAaTHYECKYIO TEOPHIO 00paloTKH IKCIEPUMEHTa,;
- METOJBI H &ITOPUTMEI NPHOIINKEHHOTO HHTErPHPOBAHKS U MU hepeHIupOBaHHs;
- BBITUCIHTCILHBIC CXCMbl M AITOPUTMBI PEIEHHs OOBIKHOBEHHBIX u((epeHIHaIbHbIX
YpaBHEHUH;
- IIPHEMBI [IPOTPaMMUPOBAHUA 15| IEPCOHANBHEIX DBM (IBM — coBMECTHMBIX KOMIBIOTEpaX)
YMmern:
- 000CHOBAHHO BBIOPATH WHCIEHHBIN METOJI, pazpaboTarh AITOPHUTM PENICHHS MTOCTABIEHHOM
3aJauu;
- paspaboTaTs W OTNAAMTH NPOIPAMMY HA AITOPHTMHYECKOM s3bike C++ VI PELICHHUS
HIDKCHEPHBIX 38124,
Biajers:
- MCTOMaMM pemreHus Iu((epEHIMATbHEIX YpaBHEHHM M CHCTEM C MCIIONbL30BAHMIEM
npeoOpazopanus Jlamwraca, ONTMMM3ANMOHHBIX 33134 st (GYyHKIIME ONHOM M HECKOJBKHX
HEPEMCHHBIX, METONAMH JIUCKPETHOH MATEMAaTHKH M (YHKITHOHAIFHOTO aBAJIH3a.

4. CTPYKTYPA M COAEPXKAHUE JUCLUILIAHBI (MOIYJIs)
Ob1as TpyJ0eMKOCTE JAMCHHIIIMHBL COCTABNISAET 5 3a4eTHBIX enunur, 180 gacos.

Bungs! yue6Hoii paGoTel, Briroyas
CaMOCT(')SITeJ'IBHYIO ?ElﬁoTy CTYACHTOB 0O6bem (I)O]JMBI TeKylero
& H TPYA0EMKOCT (B Hacax) yeGHOIM KOHTPONIA
E' ) paboTht, yeneBaeMocTn
2
P (o 1IN o |
n/n JMCIHTLTHHb = |8 =3 & ’
SII B | E|ZE|c8| 8| g (5 dopie
5 B E § &8 | & &) 5 HHTCPAKTMBH | NpPOMEKYTOUHOM
= = g '§ g BIX METOJIOB aTTecTaluy
= = g (Buacax/%) | (no cemecmpam)
=
1 | Jluneitnas anre6pa 3([ 1-2 4 . 2 x 13 | -] 4/66%
2 | [lpubnmwxennoe  pewenne | 3 ||| 3-6 [ 8 [ - =21 - 6/50% peHTHHr-
HEJIMHENHBIX ypaBHeHuit KoHTpoiE Na |
3 | Metonst pemenus cucrem |3 79 | 6 H 4 - 24 |- 6/60%
anrebpanyuecKux ypaBHeHuil
4 | Maremaruueckas obpa6orka | 3 [[[10-13 [ 8 [ - 4 |- 20 | -] 6/50% pettTHr-
SKCTIEPUMEHTA g
5 | Hucnennoe unterpuposanme | 3 |[|14-15 | 4 | - 2 - | 23 |- 466%
6 ITpubnmkennoe pemenue | 3 |[|16-18 | 6 - 2 B 25 | - 4/50% peHTunr-
OOBIKHOBEHHBIX konTpoins No 3
M depeHUHaIbHBIX
YPaBHEHHUM H HX CUCTEM
Beero | 3 18 36 - 18 - 126 | -| 30/55% 3ayer ¢
OLICHK O
Coaepikaline pa3esioB yaeOHON AHCHHIIMHBL,
No Haunmenosanne Conepxxanue pazaena
n/m pasjiena JUCUUIINHBI
1 JIuneitnas anrebpa 1.1. IloHsTHE O MaTeMaTHYECKOM U (U3HIECKOM MOJENMPOBAHNH,
OcHOBHBIE BHJBI MaTeMaTHYECKHX Mozened. MaTeMaTHdeckas




Teoplvl':a OTPELIHOCTH.
1.2 OcHOBHEIE 331184 JIMHEHHON anreGphl.

IpubmmxenHoe
peuieHue
HEJMHERHBIX
YpaBHECHUH

2.1. Ilpu6mmkenHOe peleHne anreOpanydecKuX U TPAHCIEHEHTHEIX
ypaBHEHUIA, ITocranoBka  3amauym. OcHoBHass ~ Teopema
MaTeMaTH4eCKOT0 aHAIH3a.

MeTtqn nenenns otpeska MONoIaM, METOJ| IPOCTOi HTEPALIAH..

2.2. ) erox xopx, metol Hbl0TOHAa M KOMOWHHUPOBAaHHBIH METOI,
AJTOPUTMEI ¥ TpaduyecKast HILTIOCTPAIHS.

Merone! pemiesus
CHCTEM JIMHEHHBIX
anredpanvecKux
YpaBHEHUA

3.1. I; PAMBIC METOIBI PEIICHUS CHCTEM JINHEHHBIX anreOpanyecKux
YPABHEHHMMH: METOJ, HCMONB3YIOMMIA 06paTHyio MaTpuity. PopMyIisl
Kp-aMﬁ:pa.

3.2, /*lmropI/ITM Metoxa I'aycca u ero ycroftumBocts. I[IporpamMmmast
peanysanus npsaMoro u obparnoro xoma [aycca. Moambukarms
merojia 'aycca - MeTox BEIOOPA IIABHEIX 3JIEMEHTOB I10 CTONBIAM.
2.3. Mrepanmonnbie Mertonsr pemenms CJIAY: meron IIPOCTOM
urepaiin - u merox  3elimend.  IIporpammHuas  peanusariust
IPUBEIEHHBIX METOJIOB.

MaremaTHueckas
o0OpaboTka
IKCIIEPUMEHTA

4.1. Maremarndeckas 06paboTKa SKCHEPHUMEHTANBHEIX JAHHBIX:
HHTCHIOTMPOBAHNE W ammpokcuMarus — byskmmid,  O6uras
noctaloBka 3agaun. IlocranoBka 3amaun wHTepmonanum. ITousiTHe
KOHEYHBIX pasHOCTeH. JIMHeHHAs WHTEPHONAUsd ¢ MOCTOSHHBIM U
HEPEMCHHBIM LIIaroM.

4.2 Dy pmyna Jlarpamka. MHTepronsuuonasie HonuHoMbl Hp0TOHA,
Amnro MTMBI W TIporpaMMHasi peanusanus. ITonstue KyOumueckmx
CIIaifHoB.

4.3. Annpoxcumanus GyHKUuM O7HOM HepeMeHHOM. BriGop Buia
npuOipokaromei Gpyuximu. MeTos HauMeHbIIuX KBajipaToB

Ywnciennoe
HHTETPUPOBAHHE

5.1. Yucnennoe mHTErpuposanue. IlocTaHoBKa 3am1a4d. PacudTHble
(hopMYJIBI METONA TIPSMOYTOIBHIKOB M TPAIIELHI.

5.2. Bemon ¢opmynsr Cummcona. AnroputM CummcoHa ¢
ABTOMATHYECKIM BbIOOpOM mara. [Ilporpammuas peanmsanus
MIPHBEICHHBIX METOJIOB.

ITpubmmxennoe
pelieHue
OOBIKHOBEHHBIX

i depeHnuaIBHEIX

ypaBHEHUH 1 ux
CHUCTEM

6.1. IlpubmmxeHHOe penenne 0ObIKHOBEHHbIX muddepenianbHbIX
ypasuguuit. 3anada Komwu. SIBHEIC H HesBHEIE METOIBI PEIEHHS.
Anropatv Ofinepa M npoGiieMa YCTOHYHBOCTH BBIYKCIUTEILHbIX
CXeM | Ha ero mpuMmepe. Momupukanun Meroma Diinmepa u
OpOrpeMMHAA HLUTHOCTPAIHA.

6.2. D6mas cxema nocrpoenus wmeromoB Pynre — Kyrra.

I'papyaeckas u mporpammuas wwmocrpanms. OcoGeHHOCTH
MHOTOIIaroBBIX aNrOPUTMOB.
6.3. | ABromarm3anmus  BHIGOpAa ~ IDATa  OPH  YHCIEHHOM

unterpuposannu OJ1Y.

Cojiepixanne 1a6opaTopHabIx pa6oT

Pemenne HenMuHENHBIX YpaBHEHWI ¢ OMHON IEPEMEHHON METOZOM HOJIOBUHHOIO AETICHHUS,

MCTOIOM KaCaTCIIbHEIX, METOIOM XOopa ¥ METOOOM HpOCTOfI HUTCpanuu.
Pemienne mHHERHBIX cuCTeM

UTCPaltMOHHBIMH METOaMH. PellleHne TUHEHHBIX CHCTEM

meTonoM l'aycca m MeTozIoM OpTOrOfaNu3andy. Pemenye IHHENHHBIX CHCTEM METOIOM IIPOCTOH
utepanun. Merox 3efinens. Beraucjienne onpesemmTeneii 1 oGpaTHBX MaTpHiI.

WnTepnomupoBanue GyHKIME € HOMOIIBIO MHOTOYIEHOB Jlarpamxa u HproroHa.

HMaTepnonuposanue CriaiiHaMu.




Meton HamMeHBIIMX KBaj
AMMPOKCUMHUPYIOIIET0  33/IaHHYIO
YeOpumeBa. Brrumcienne muOro!
(GYHKIHH OPTOrOHANBHBIMU MHOI'O

|

pParos. HOCTpOGHI/Ie TPHTOHOMCTPHUYICCKOIO MHOTOYJICHA,
| (b}’HKIII/IIO Brrauciaenue OPTOTOHAJIBHBIX MHOT'OUIICHOB

{FIIGHOB HAWIY4IIETO CPEAHEKBaAPAaTHYHOTO MPUOIIKEHNSI
{IeHaMH.

Yucnennoe mubdepenmpporanne. YncieHnoe UHTErpupoBanue 1mo ¢popmynam Hrrorona-

Korteca u o popmynam 'aycca. B
ITpubnxeHHoe pemenne o
OOBIKHOBEHHBIX AU((epeHnuanbHi

5. 0

IIpu npoBexeHnu Jexnm
IPEIIOJTHECEHU y4eOHOTO MaTepy
IePEX0/1 K paCCMOTPEHHUIO METO/I0E
Pexomenoyemces: HWcenmonsig
nekumi. IlpezeHTanus mnossosse
noBezcHre (QyHKIUH, BU3yamusup
JICKIMH TIPENoJaBaTellb IIOCTOSHF
BOIIPOCHI.
IIpn nposenennu nabopat
MaKCHMaJIbHO  CaMOCTOSTENLHOTO
IPOBEICHUH J1a00PATOPHOTO 3AHSAT]
1. IlpoBectn skcmpecc-ompa
MarepHaity, HeoOXOIUMOMY ISl Bh]
2. IIpoBepuTh IIAHBI BHIIIOJ
JoMa (C OIIEHKOI).
3. OuenuTtsb paboTy cTyseHTa

4. ITpoBepuTE U BEHICTABUTH
Jliobast naboparopras paft
IpopaboTKy TEOPETHUECKOTO MAaT(
9KCHECPHMEHTA, OCBOCHHE H3MG

£
(

bt

[

I

i

CgileHKy 3a OTYCT.

IYHUCIICHHE MHTErpaioB MeTonoM Monte-Kapro.
)BIKHOBEHHBIX JHbGbepeHIManbHbX  YPaBHEHN U cHCTeM
[X YpaBHCHMH YHCIICHHEIMUA METOJAMHU

bPA3OBATEJIBHBIE TEXHOJOI' I

HHBIX 3aHATHH IIPUMCHSETCS KJIACCHYECKMH IIONXOJ
ana, IpeAroNaralonui npoOIeMHYI0 IMOCTAHOBKY 33784 K
UX PEIICHMUS.

BAHWE MYJIbTHMEIUA IIPE3CHTAMH IO PSIIY TEM BO BPEMs
" XOpOUIO MLIIOCTPUPOBATH JIKIMIO, JEMOHCTPUPOBATH

PBATh METOJl MOCTPOCHHS TOBEPXHOCTEH U T.1. B Teuenue
I

0 BeaeT auUajaor co CTYOCHTaMH, 3a4aBasg W OTBEeYad Ha

OPHOTO NMPAKTHKYMA HEOOXOAMMO CO3JaTh YCIOBHS IS
BBIIIOJIHEHUST  1a00paTOpHBIX  pabor.
51 IPETIOaBATEIII0 PEKOMEHIYETCS:

c (YCTHO MIIM B TecToBOM (opme) 1o TEOPETHIECKOMY
[TOTTHEHUS PabOTHI (C OLEHKOM).

ITostomy mpu

HCHHSA JIabOPAaTOPHBIX PaboT, HOATOTOBIEHHEIH CTYIEHTOM

B na6opaTopHH H IIOJTYYCHHBIC UM JaHHEIE (OHGHK&).

0Ta JOJDKHA BKIIOYATh IJTYOOKYI0 —CAMOCTOSTENHHYIO

pHalla, H3Yy4YCHHUE METOJHK IIPOBEICHUA U IUTaHNpOBaHMEe

fu
¥

OKCIIEPUMEHTANIBHEIX JaHHBIX., Il
XapakTep, a BHIIONHATECI B pa
1enecoo6pa3sHo  BKIIIOYUTH
HCCIENOBaHHH,

pa:
KOTOpBIE  TIOT]

TCOPCTUICCKOTO MaTepHrala,

IIpn opranm3auuu BHeay/u1
PETOJABATENIO PEKOMEHIYETCS UC]
® IIOJArOTOBKA Y HAIIMCAHHUE []

Ha 3a71aHHBIC TCMEI,
® IIOATOTOBKA MYJIbTUMerAa
¢ BBIIOJIHCHUC OOMAIIHUX 3

mo00p ¥ M3ydYeHHE JTUTEPATyPHBIX
MaTepHaa o OTAENBHBIM pasieliam

PUTEJIBHBIX  CPEACTB, OOpalOTKY H  HMHTEPHPETAIHIO
1 3TOM HacTh paboT MOXET He HOCHTH 00S3aTENIBHBIN
Kax C€amMoCTOATENbHOH paboTel 1Mo Kypcy. B psm pa6ot
€]l ¢ JOIOJHUTEIBHBEIMH  3JIEMEHTaMU
cOyroT  yrmyOuieHHOM  caMoCTOSTebHOM

Hay4YHBIX
IIpopaboTKu

1

OPHO# CAMOCTOATEILHON PAGOTHI 110 JAHHOM TUCIHILIHHE
[01630BATh CIIEAYIOMHE ee OPMBI:

PepaTos, JI0KIaN0B, OYEPKOB U IPYTUX MUCEMEHHEIX paGoT

ﬂlj}eSeHTaHHH 2

JlaHAH PasHOOOPAsHOro Xapakrepa. DTO - pelLleHHe 3a/ad;
HCTOYHUKOB; OAOOP HIUTFOCTPATHBHOTO M ONHCATETHHOTO
Kypca B cetu HTEpHET;




® BBLINOJHCHUE HHIMBUAYaIBHBIX 3alaHuii, HAIIpaBJICHHBIX HA DA3BUTHC Y CTYACHTOB

CaMOCTOATCIPHOCTH W MHMIMATHBEL WHIMBHIyaNbHOE 3ajaHie MOXET IOTYYaTh KAK KAyl
CTYJICHT, TaK 4 YacTh CTyJEHTOB I)yIIIILI;

IOJIrOTOBKA JOKIAI0B HCCIIEJOBATEIBCKOTO Xapakrepa aAns BeICTYIICHUA Ha Hﬂy‘-IHOﬁ

CTyJIEHYECKOH KOH(DEpEHIHH.

6. OIEHOYHBI
YCIIEBAEMOCTW, 1P
OCBOEHUSA JTUCHAILINH

. CPEJICTBA JJISI TEKYIIEIO KOHTPOJISI
MEKYTOYHOU ATTECTALIAM 11O UTOTAM
bl I YYEBHO-METOJUYECKOE OFECIIEYEHUE

CAMOCTO¥

4) BONPOCHI PEHTHHI-KOHTR

Ha pedTHHT-KOHTpOIIL Ty IeH

BapranTer 3ananumii:
peATHHr-KOHTPOoaL Ne 1
1-10. Haittu aGcomorayo A
TOJILKO BEpHBIE UG PEL

1.a=0,2387;
2.a=3,751;
3.a=11,445;
4. a=2,3445;
5.a=8,345;

PeATHHI-KOHTPOJIL Ne 2
11 - 20. Beraucnuts mo Gopm

\
M

EJIbHOM PABOTHI CTYIEHTOB

DJIsE:

TaM IpeaiararoTcs 3aa4u 110 HpOﬁI{CHHBIM TCMaM.

H OTHOCHTEJIbHYIO o IIOTPCIITHOCTH YK Clia 4, HIMEIOIIETO

6. a=10,374,
7. a=20,43;
8. a=10,0384,
9. a=12,688;
10. a=43,813.

ne CMIICOHA OIpe Ie/IeHHBINA HHTerpan GYHKIUH ¢ IIATOM

= b—l—(;g H C IIaroM A, = bz_()a" PacyeTs! nmpousBoauTs ¢ TounoCTHIO 107:
1L f)=4x 11, a=-1, b=9.
12 f@=0+x)6> 1] | a=2, b=12.
13, f@=y60-x*Nx*+1) a=-3, =7
14, fx)=Vx? +3x+11, a=-2, b=8,
15, f(x)=4/>+1)02+k) a=-1, b=09.
16. f(x)=+/x"+8, a=-2, b=8.
17.  f(x) =427 -x°, a=-7, b=3.
18.  f(x)=4x>—6x+37, a=-5 b=S5.
19. fx)=+2-2x°, a=-9, b=1.
20, f(x) = A/lx? -3)0+]) a=2, b=12.

21 - 30. MeTo10M HauMEHbIII]
BUJIA JUIS 3HAYEHUH X U y , 3a7aHHE

IX KBa[paTOB HAlTH SMIMPUYIECKYIO HOPMYILy YKa3aHHOTO
X TabJIHIEH.

21,
|

| x 0 1

5

3 | 45

5

6

o0IImit BUJL




0 67 101 168 202 310 334 404 3aBUCHMOCTH
y=ax+b
22.
46 48 50 b2 54 56 58 60 oOIwif By
500 | 685 925 1100 | 1325 | 1520 | 1750 950 3aBUCUMOCTH
y=ax
23,
1 0,5 0.3 025 0,2 0,17 0,14 0,12 o0t Bz
3 2 1,6 1,5 1,4 1,3 1,3 1.2 3aBHCHMOCTH
y=a+2
X
24.
1 2 3 4 5 6 7 8 001 BU
521 308 240 204 183 175 159 152 3aBUCHMOCTH
y=a+2
x
25.
1 2 3 a 5 6 7 8 o0Iui BUL
0,33 | 0,49 0,59 0,65 0,71 0,75 0,77 0,81 3aBHCHUMOCTH
y=ax+b
26.
1 o 3 4 5 6 7 8 o0mmpif BHz
56,9 | 67,3 81,6 201 240 474 490 518 3aBHCHMOCTH
y=ax'
27,
0 0,2 0,5 1 1,5 2 2,5 3 o01IMit BUJ
1 1,2 1,5 240 2,5 3,0 3,5 4,0 3aBUCHMOCTH
y=ax’
28.
0 4 10 15 21 29 36 51 oOmuif BUI
0 41 106 145 205 285 350 3510 3aBUCUMOCTH
y=ge”
29,
37 60 65 70 75 84 90 105 o0t BUz
67 71 76 80 86 93 99 114 3aBUCUMOCTH
y=ax+b
30.
1 3 6 14 20 30 51 60 o0mIwmit BUj
16 26 40 82 115 164 270 313 3aBUCUMOCTH
y=ax’
PEeHTHHI-KOHTPOIL Ne 3
31 - 40. [Tano muddepennuanyuoe ypaBHeHne BTOPOI'O HOPSIAKA BHA
F(y,y',y")=0




PN

10.
11.
12.
13.
14.
15.

16.

Jos

YAOBJICTBOPSIOIICE 3alTaHHOMY HaH

6) mo meromy Pymre-Kyrra
cucTeMbl AuddepeHnnanbHEX yp
YPAaBHEHHIO, Ha OTpe3Ke [O; 0, 5] c

Bce BBMHCHIEHHS ITPOM3BO
PesynbTaTsl, NOTy4YeHHEIE B TyHKT

C HAYaAJIbHBIMHU yCJIOBI/I}IMI/I
W)=y, 1 y(x)=y

JaHHoro  muddepe

a) ISTH OTIIMYHBIX OT HYJIA U

f

31. y"-5y'+4y=0, y(0)=

HIMATEHOTO  ypaBHEHHsS  HaliTH  peuienne  y= y(x),
AJILHOMY YCIIOBHIO, B BHJIC:
JICHOB Pa3JIOKEHHUS B CTEIICHHOM DS

COCTaBMTh TaONUIy NpUOJMKCHHBIX 3HAYEHHH peIIeHHs

BHCHHH IIEPBOTO MOPSJKA, COOTBETCTBYIOMIEH 3aJaHHOMY

tmaroM A=0,1 .

JIATh ¢ OKPYIJICHWEM [0 IIATOTO JECSTHYHOTO 3HAKA.
11’)( a) 1 0), CPAaBHHTS.
), y'(0)=1.

32. y"+2y"+y=0, »(0)=0, »'(0)=2.

33. y"-6y'=Ty=0, y(0)=1 »'(0)=I.

34. y"+7y'-8y=0, y(O)=L, y'(0)=0.

35. y"-10y"+25y=0, »(0)=3, »'(0)=0.
36. y"=5y"+6y=0, »(0)=2, y'(0)=1.

37. y"+5y'+6y=0, y(0)=0, »'(0)=1.

38. y"-6y"+5y=0, »(0)=2, »'(0)=2.

39. y"+4y +3y=0, »(0)=0, »'(0)=I.

40. y"+ 6y'+8y=0, »(0)=2, »'(0)=1.
0) BompoceI K 3a4eTy ¢ ONEHKOII:

Anroput™ Metona I"aycca
Meton mpoctsix mrepanuit
HTEPALlLOHHOTO IPOLIECCa.
Merog 3eitnens npm pem

o

€ro YCTOWYHUBOCTE
npu pemennn CJIAY. Jloctarounoe ycimoBme CXOmUMOCTH

Hun CJIAY. JlocTatouHoe ycmoBHE CXOIMMOCTH METOMA

Seitnens

-

Otnenenre KopHeif ypasH
METOJIOM IIOJIOBUHHOI'O JIE)I¢

HUsL (rpaMuecKd W aHANWTHYECKH). YTOUYHEHHE KOpHS

HHAAL

YTounenue KOPHA YpaBHCHUS METOA0M Xopna

Y TO4YHEHHE KOPHS YPaBHEHH
YTO4YHEHHE KOPHS YpaBHEHK
HurepnonupoBanue ¢yHKI,
HHTEPIOJISAIHH
HHTeprnomsmuoHHbIl MHOTOY
HHTEepnONAIHOHHEI MHOTQ
bopmyis).
AnnpoxkcuManus GyHKIHII ¢
Merton cpennux u MeToz Hai
HucneHHOe HHTErPHPOBAHHE
UncneHHOE MHTErPUPOBAHHE
@opmynel [aycca mpu uncig
3anaua Kommu. Mertox Diinep
OLlY. Moaudukanua Mero;

Meron Pynre-Kyrra, rpa(bmj

e Jlar paHXa, OLICHKA IIOT'PEITHOCTH, Koneunrie Pa3sHOCTH

e Hbrotona mis paBHooTCTOSIMX y3i0B (l-as u 2-as

)

L
1

i’a METOJOM KacaTeIbHBIX
rr KOMOHMHUPOBAHHBIM METOJIOM.
M. JIuHeWHas MHTEpPNONSIMSA, NOrPEITHOCTh JIHHEHHON

THOH nepeMeHHOH. Beibop BHIa npubikaromeil GpyHKIHH.

MEHBIINX KBaJPATOB.
Meroa mpsAMOyroIEHHKOB U METOA TPALELIHiA.
BeiBoa dopmynsr Cumncona (mapa6oimsr).

HHOM uaTerpuposanuu. [lommuoMm Jlexanmpa.

a IpH pereHud JudhepeHnuansHOro ypaBHEeHAS U CHCTEM

a Ditnepa.

CCKasa HINTIOCTpaIUd.,
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22.

23.

24.

25.

26.

27.

17.
18.

MHuoromarossie METOMIEI. A

19.

JITOPUTM Azamca.

OCHOBHBIE  MOHATHSA Te?pnn norpemHocTed.  Mcrounmkn u - kimaccuduxanus
MTOTPEITHOCTEH.

AGcComOTHaA H  OTHOCHTENbHAs IOTPEINHOCTH  YHCEIL. Hecatnunas  3ammck
NPUOIHKEHHOTO YHCIIA U 11 ?aauna OKpYTJIEHHH.

. [Tonsarre 3Havameit i psl npubmmkenHoro yncna. Cesab MEXJy KOJIMYECTBOM BEPHEBIX
3HaKOB H IMOIPEITHOCTRIO MPUOIIKEHHOI0 YHCIIa.

. Horpemnocts cymmel u pasHoctd. ITOTpeImHOCTD MPOU3BENEHHS M UHCIIO BEPHBIX
3HaKOB ero. llorpemnocts facTHOTO. UKCIIO BEPHBIX 3HAKOB YacTHOro. OTHOCHTEIIBHBIC
MOrPEITHOCTH CTENEHH 1 KOPHS.

O6mas popmyna a1s morpejiHocTy BeMucenuit. O6parHas 3a1a4a TEOPUU
MOIPEIIHOCTEH.

Boraucnenne 3Havyenwmit |anreGpamueckmx monmHOMOB.  CxeMa I'opaepa u ee
HCIOJIB30BAHKE VI HAXOXKICHUS TPAHUL] ICHCTBUTENBHBIX KOPHEH TOIHHOMOR.
O6oOmiennas cxema I'opHepa. BrrumcieHue 3naveHwH AHATHTHYCCKHX byHknui ¢
TIOMONIBIO CTETIEHHBIX PSIOR,

Paner Teftnmopa u Maxkinopena. OcTarounsiii wieH B dopme Jlarpamka u oreHKa

IIOr'pCITHOCTH.
Paznoxenne JJICMCHTApHbI
AJITOPUTMBI €0 BEIYUCIICHH

X ¢ynxouit B pagsr Teimopa m Maxinopena. Yncno n u

Meton mocienoBaTenbHbIY
3HaYeHUH QyHKIHI,

B) BOIIPOCHI /IS CAMOCTOATY
IIporpamMmmupoBanue Ha anry
MathCAD 6.0 u Maple V R
Baxwetimue oneparopsl
ITorpemHocTyt BBUMCIEHH

HpI/I6JII/I)KeHI/II\/'I H €ro HCIOJB30BaHUE MJId BEIYHUCIICHUA

W
=

)

JILHOH padoThl:
PHTMHYECKOM s3bIKe C++. HTerpupOBaHHEIE IAKETHI
4. CocTa 1 GyHKIHOHAIBHEIE BO3MOXKHOCTH [TAKETOB,

{4

[lorpemuocTu anreGpanyec
Metonsl permeHus HeNUH
urepanui. OneHka 1orpe
YCTORYHBOCTE U CIIOKHOCTE
Merone! uncneHHoro pemey
CXOJMMOCTH METOJIOB H OLE
Uucnennoe uHTErpHpOBaHH
mupdepennuposanue.
WnTepnomsamuonnsie  Gpopm

PaBHOMEPHOE IPUOIHKEHHE

. Ompenenenre KONMMYECTBA BEPHBIX 3HAYAIMX LHAGD.

ﬁ.HX onepanwuii. [IpaBuna okpyrienmus.

CHHBIX ypaBHeHHM: rpadudeckuif, Xopa, KacaTelbHBIX,
HOoCTeH. TpeGoBanus K BEIYHUCINTENHHOMY AITOPHTMY.
aJIrOpUTMa.

M CHCTEM JINHCHHBIX M HENWHEWHBIX YpaBHEHUH. YCIIoBHS

Ka HOFpCIIIHOCTCﬁ.

-

. llorpemnocty 4ucieHHOro HHTErprpoBanus. UncieHnoe

ymet Jlarpamxa u Hetoroma. CpeamexBagparnyeckoe u

byHKIHit,

ITpubnmxenHoe pemenue Ji
Knaccupuxamms  auddepe
napaboaudeckue, 3JUIHITHY
l-ro, 2-ro u 3-ro poma. 5

YPaBHEHHH NapaGoInIecKon

ANrOpUTM  BBIYUCIICHHS

ITpuOnrxeHHOE BEIYHCIICHHNY

Eld)d)epeHHI/IaJIBHBIX YPaBHEHHUH C YaCTHBIMH IIPOU3BO/(HBIMY.
IMHAIBHBIX  YpaBHEHUH ¢

YaCTHLEIMH  ITPOH3BOJHEIMH:
CKME M THIepOoMIeckie ypaBHeHHs. [ paHUYIEE yCIOBHS
BHBIC ¥ HCABHBIC BBIYMCIIMTEIBHBIC CXEMBI HPH PEIICHHUU
0 THIIA.

{BANPATHOrO  KOPHS M €TO IEOMETPUIECKHH CMBICI.

» KOpHS N-Oil CTEIICHH.




HaXO>KI[eHI/Ie HaCTHOTO [}

iyX umcenmn M oOpaTHoW BenuumHbl OleHka IIOTPELTHOCTH
|

opuu  morpemHocTef. MCTOuHMKE W Kiaccugukanus

BBIYHCIICHUH,

10. OcHoBHEIE mOHSTHS TE
TIOTPEITHOCTEH.

11. AGconrotHass u  oTHOC

IPUOIKEHHOTO YHCIIA | 1T
. llousitre 3navameit mudpsr

3HAKOB M IIOIPENTHOCTBIO 11
13. [lorpemHOCTH CyMMBI U
3HaKoB ero. Ilorpemuocts
HOTPEITHOCTH CTEIEHU U KO
O6masa popmyna mys morpe
ITOIPEITHOCTEHH,
Brruucnenre 3nHaueHmit
MCIIOJIB30BaHME JIA HAXO0K]]
OGobmennas cxema Iopm

14, 1!1

15.
16.

17. Paner Teitnmopa m Makioy
IIOrPENIHOCTH,

Pasnoxenne snemenTaphbr

b

18.

AJITOPATMBI €I'0 BEIUMCIICHUS],

19. Meton, mocnenosaTenbHbIX
3HA4YCHUH QYHKIMH.
ANITOPUTM  BEIYHCITCHHS  F
[MpubnmxenHoe BEUMCTCHNE
Haxoxznenme uactaoro JIBY

BLIYHCJIEHUH.

20.

21.

{BagpaTHOIO KOpHA H

TCITbHAs NOIrpCITHOCTHA HUCCII. 3aIIHCh

ABHJIA OKPYTJICHHA.

Jlecstuunag

npubIKeHHoro uncna. CBsasn MEX/y KOJIMYECTBOM BEPHBIX
HUOJIMKEHHOTO YHCIIa.,
basHOCTH. [lorpemHocTs mpousBemeHus W 4mCIIO BEPHBIX

tactHoro. Yucno BEPHBIX 3HAKOB YacTHOro. OTHOCHUTENBHLIE

pHSL.

THOCTH BBIYHCICHUH, OOparHast 3aa4a Teopun

rebpandeckux MONMHOMOB. (xema I'opaepa u ee

[CHUA TPaHUL ACHCTBUTENBHEIX KOPHEH TOIHMHOMOB.
¢pa. BrrumciieHne 3Ha4YeHHI aHAIATHYECKUX byHKUME ¢
ITOMOIIBIO CTEIIEHHBIX PAIOR.

eHa. Ocrarounbit wien B Qopme Jlarpamka u oneHka

bynxuuit B psner Teitnopa u Maxnopena. Uucino 7 u
OPUOIVDKEHMH W ero MCIOB30BAHAE JUIS BBIYHCICHHS
€r0 TrEeOMETPUYECKHN CMEICIT.

KOPHSA N-0# CTETeHH.
X uHucenl u oOpaTHOM BemwuuHbL OneHxa IIOrPEMIHOCTH

7. YAEBHO-METO/IN Y}

A

a) OcHoBHast aTepaTypa.

Kongakor H.C. Ocuosr
T'YMaHUTApHBI YHUBEPCHTET. -
1u/36690

HucteHHble METOIBL M TIPOTP
I'arapunoit JILI. - MU ®OPY
(IIpodeccronansHoe o6pazopamue
Joctyna: http://znanium.com/catalo

HucileHHBIC METOIBI B 3318
nocobue / H. C. Baxsanos, A. B. JIa
u3x. (311.). - M, : BUHOM, 2015. htty

ODIEKTPOHHOE M3JaHHE HA 0
niocobue / E.B. Kapmanoga. - 2-e u

b

9765-2303-6. . — Pexcum mocryma: hii
0) lonmoHuTe/IbHAS IUTEPS

Cobomesa O.H. Bpenmenue

nocobue/ CoGonera O.H.— Diekrpg

1
on

-

/.CKOE 1 ”H®OPMAIMOHHOE OBECTIEYEHUE
TIATTMHBI (MO JIST)

THCICHHBIX  METOJIOB/IIPAKTUKYM. MockoBckutt
> ¢. 2014, — Pexxum gmocryma: http://www. iprbookshop.

aMmmupoBanme: Y4ye6Hoe mocobue / Konmaes B.JI.; [lox pen.
M, HUI] UH®PA-M, 2016. - 336 c.. 60x90 1/16. -
(Ilepernér 7BI]) ISBN 978-5-8199-0333-9. — Pesxum
2.php?bookinfo=546692

jHaX M yIPOKHEHHAX [DIEXTpOHHBIA pecypc] : yueOHOE
mun, E. B. Umkonkos ; noxg pex. B. A. Cagosauuero. - 4-¢
//fwww.studentlibrary.ru/book/ISBN9785996329809.html
10Be: HucieHHEle MeTob! [DNeKTpoHHbII pecypc] : yueb.
3., crep. - M. : ®JIUHTA, 2015. - 172 ¢. - ISBN 978-5-
p://www.studentlibrary.ru/book/ISBN9785976523036.html
rypa.

HHCIICHHBIC METOIBI [JNMEKTPOHHBIA pecypc]: yueGHOE
f. TCKCTOBBIE NaHHbIe.— HoBocuGupck: HoBocubupcknii

)

E




FOCYNapCTBEHHBIA TEXHUYECKHIA Y
iprbookshop. ru/45362
3amusnsk, B. E. Teopus u
pecypce] : yueb. mocobue / B. E. 3a)
T, 2012. 174 c.
http://znanium.com/catalog.php?ba
I'opnor B.H., Epkosa H.U
KOMITBIOTEPOB. AJITOPHTMEI U IIPOT]
B) HHTepHET-pecypcenl.
1. 3BC « IPRbooks» - http:

nusepeurer, 2011.— 64 ¢ . — Pexxum moctyna: http://www.

PaKTHKa 1O BBIYUCIUTEILHON MaTeMaTHKe [DIeKTpOHHBIH

b
IJII/ISH}IK, I'. M. Ilenanoscxkas. - Kpacrospek : Cub. denep. yH-

I[SBN  978-5-7638-2498-8.
okinto=441232

MeTo/ibl BEMMCIIATETHON MATEMATUKY JUTS [EPCOHATBHBIX
paMMBL: y4e0. mocobue .- Bnagumup, Bal'Y, 147 c.

Pexum  nocrtyma:

www.iprbookshop.ru/

2. OBC «Znaniumy - http://z

hanium.com/

3. DnextpoHHas GuGIHOTEKA

8. MATEPUA

"

Js

MPOBEICHHUS  J1abopa

1abopaTopHsl, HO3BOJISIOINAS TPOBQ)
st BeIONMHEHUs nabopal

IPOTPaMMHBIM oOecHedenneM: s3
O0hOPMIICHHS OTYETOB.

Bal'Y - http:/library.visu.ru/

JIbHO-TEXHUYECKOE OFECIHEYEHUE
’JlIfICI_II/III.JII/IHBI MOoAayJis)

OPHBIX ~ 3aHATHH [pefHA3HA4YEHA CIElUATU3HPOBAHHAS
[UTD 3aHATUSA ¢ IPUMEHEHUEM MYJIbTHMEINA TEXHOIOT A,
[OPHBIX pabOT HCHONBE3YETCS KIACC KOMIBIOTEPOB, C
pIK mporpamMmupoBanus C++; Microsoft Office Word mmus

I




PaGogas nporpamma aucrmr
0 HAIpaBJICHHIO 02.03.03
MHGOPMALOHHEIX CHCTEMY

Pa6odyro mporpamMmmy cocTaBmIT j101

Penensent
(IpencTaBUTEND paboToxarens) %1

11
|
|
|
|
|
|

HHBI COCTABIICHA B COOTBETCTBUU ¢ TpeboBanuamMu OI'OC BO
«Marematudeckoe ofecnedeHne u aIMHHHUCTPHPOBAHKE

eHT kad. ®ullM, x.t.1. ['opios B.H. dﬂ'—_"A?

(PHO, noamuce)

,rrﬁe:fn poo (VPCOG&#’&(@ %ﬁrg/@ &

2

IIporpamma pacemoTpena u 0106p

{

‘)?)C &,

[Tpotoxon Ne ot ik

(MecTo paGoTry, omKHOCTS, DO, HDHW ; E_

iHa Ha 3acemanvu Kadeapsr DullM

3aBenyromuii kadempoit GullM

C.M. Apaxensa

Paboyas mporpamma paccMoTpeHa

Hanpasnenus D) 03

(PHUO, MOamuacs)

u 0;[06peHa Ha 3accaanun y‘{e6HO-MeTOI[I/I‘IeCKOI>'I KOMHCCHU

=7
Iiporokon Ne 4 ot 0. (04 / “Iroma Sl
IIpencenarens komuccnu (= L ,x;;'f(_r( [l ety
v
®HO, noxnuce)
JIUCT MIEPEYTBEPXKJIEHU S
PABOYE| [TIPOI'PAMMUBI JUCHUAITIINHBI

Pa6ogas nporpamma onoGpena Ha

y4eOHBI# rof

IIporoxon 3acenanms xademprr No

3asemyromuit kadempoit

Pa6ouas nporpamma oy06pena na

[Iporoxon 3aceqanus kadempsr No

3asenyrommit kadempoit

Pabouas nporpamma omo6pena Ha

IIporokon 3acenanus kadenper No

or roaa
yueOHBIH roj
oT roja
y4eOHBIH rox
oT roja

3aBenyromuit kadempoit




