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1. HEJIH OCBOEHMUS TUCHHUITIUHBI

Ieabio ocBOeHHS JMCLUMIUIMHBI «UHMCICHHBIE METOIBI B XHMHHY» SIBISCTCH OCROEHMC
CTyACHTAMH ~ COBPCMCHHBIX  BBIYHCIUTENBHBIX  CPEACTB BBICOKOIO  YpOBHS, KAk OCHOBDI
bopmupoBaHHs MaTeMaTH4YeCKOro TOAXOZA K HCIOJIb30BAHHIO 3HAHMI (byHIaMeRTATBEHbIX
XHMHYCCKHX HAyK; yMCHHE MCIOJL30BaTh COBPEMEHHbIC BBIYHCIMTENBHBIC CPEACTBA JUTS PelleH S
KOHKPCTHBIX 3a/1a9 XHMHH, XHMHYECKOH TEXHOJIOTHH, 00paboTKH 3KCIEPUMEHTA, H CAMOCTOATEIIbLIHO
COCTaBJISITh MPOCTEHIIME POrPaMMBI JUIsL OTHX LENei.

3ajmaum: B pesynbTaTe H3yYeHHs NAHHOIO Kypca CTYAEHT HOJDKEeH NOJIYYHTh OCHOBHEIC
HABBIKH [IPOrPAMMHPOBAHHUS, H3Y4UTh HAHOOJNEEC PACIPOCTPAHEHHBIE METOJBI TPHOIHIKEHH bIX
BBIMHCIICHAH M O3HAKOMHTBCS C HECKOJBKMMH TIPHKIATHBIMU [POrPAMMHBIME KOMITICKCAMH. 3/1¢Ch
He CTaBUTCA 3a/a4a JaTh (DYHIAMEHTATLHYIO IOATOTOBKY B OBNACTH IPO(EccHOHATBHOIO
pOTPaMMHpPOBAHUS, XOTS JUIsl HEKOTOPBIX CHELMAIM3AIHH 5TO MOXET ObITh oOnpasgano. 13
OONBIIMHCTBE CTydaeB JUlsl peINeHHs 3agauy oOpabOTKH OSKCIEPHMEHTA M  MATEMATHUECKOIo
MOJICJIHPOBAHKSL  TIPOLECCOB  YXKE CYIIECTBYIOT TOTOBBIE NPOTPAMMHBIC KOMILIEKCHL. OJHAKO
CTYNCHTBl JIOJUKHBI MMETh SCHOE NPEICTaBieHHE 00 OCHOBHBIX METOMAX NPUGIHIKEHHbIX
BbIYMCIIEHHH ¥ IPAHANAX MX MPUMEHUMOCTH. DTO NMO3BOJHUT, BO-NEPBHIX, BHIOUPATH TO/AX OISO
UL pCIICHUS  KOHKPETHOH 3aJaud  HpOrpamMMy, BO-BTODBIX, TPABHJILHO WHTEPIPETHPORATI,
TOJY9acMbI€ PE3YNBTATEL  TeOpeTHyecKrHe OCHOBBI IPOrPAMMHPOBAHHS CTYACHTHI OCBAMBAIOT
NapaIenbHO € H3yYCHHEM KOHKDETHOTO SI3bIKa BBICOKOTO ypoBHs — Pascal (umu Delphi). Do
TIO3BOJISCT HApsAy ¢ KOHKPETHBIM NPOTPAMMHUPOBAHHEM YHCICHHBIX METOJOB B PAMKAX JAHHOTO
Kypca B JaibHeiIeM 6e3 Tpya OCBOHTh COBPEMEHHbIE NPUKIAHBIE BHIYHCIHTEIbHBIE CHCTEMDI
MathCad, MathLab u apyrue. OcHOBHOH (opMoii MpoOBEAEHHS 3aHATHIF SBISETCS BLITONHCHIC

CTYIEHTaMH MPaKTHYECKUX 3aHATHH Ha KOMIIBIOTEPE.

2. MECTO JUCHUILIUHBI B CTPYKTYPE OIIOII

Huctunnuna «UucieHHsle METo/Ibl B XUMHK» OTHOCHTCS K 0053aTeIbHON YacTH y4yeOHoro mnnana.
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3. INIAHUPYEMBIE PE3YJIbTATBI OBYUYEHUS IO JJUCHUILUIMHE

[Inanupyemsie  pe3ysbTaThI

0o0y4YeHHs 10 JUCIUILIMHE,

COOTHECEHHBIC C [TIIAaHUPYEMbIM H

pesyneratamu ocBoenust OITOIT (koMIeTeHIUsIMH W HHIMKATOPAMH JIOCTIIKCHHS KOMITCTEHIIMI )

DopmHpyembie
KOMITETEHLHH
(kox, comepxaHue
KOMIETEHLIHH)

[Inanupyemsie pe3ynbTaThl 00yUeHHs 110 TUCLIMILTHHE, B
COOTBETCTBHH C HHAHUKATOPOM JNOCTHIKEHHS KOMIIETEHLIHH

Hupukarop gocrikeHHs
KOMIETCHUHH
(x00, codepacanue undukamopa

Pesynbrarbl 06yyeHus no
JHUCLIMITHHE

HaumeHoBaHHe

OLICHOYHOrO cpeacTBa

OIIK-5 Cnocoben
UCTIOJIb30BATD
CYLUECTBYIOLLME
nporpaMmmHbie
NPOIYKTbI U
HH(OPMAaLIMOHHbIE
6a3bl JaHHBIX 4715
peLIeHus 3a1a4
npocdeccHOHAILHO
i1 IEeATENBHOCTH C
YUETOM OCHOBHBIX
TpeboBaHHit
HH(OPMaLMOHHOM
0€30MacHOCTH.
K-S Cnocoben
MPHMEHSITh
HH(OpMaLIMOHHBIE
TEXHOJIOTHH H
cnelrantu3upoBaHH
bl€ POrpamMmMBl JJis
06paboTku
MOJTYHYEHHBIX
JIaHHBIX

OIIK-5.1. 3HaeT ocHOBHbIE
MeToab chopa u
npeasapurenbHoi 06paboTku
NoJIy4eHHOH HHDOpMaLUH,
OCHOBHbBIE€ MATEMATHUYECKHE
MOJIE/IH, TPUMEHSIEMbBIE 115
peuieHus 3aa4 B o06acTu
npodeccHOHaIbHOH
JesaTeIbHOCTH.
OIIK-5.2. YMeer npuMeHATD
CYWIECTBYIOLHE MPOTPAMMHbIE
NPOAYKTHI H
uHbopMalHoHHbIE Gasbl
JAaHHBIX IS peLleHus 3a4au
npodeccHOHANBHOM
JEATENIbHOCTH C YYETOM
OCHOBHBIX TpeOoBaHHiH
HHGDOPMALHOHHOH
Ge30MacHOCTH.
OI1K-5.3. Bnanenue
HaBbIKAMH CHCTEMHOH
00paboTKH NosIy4eHHOH
vH(OpMaLIMK U pe3yIbTaTOB
NpH NPOBEIEHHH (PH3HKO-
XMMHYECKHX MCCJIEIOBAHUI 1
Hay4HbIX paboT; OCHOBHBIMH
CPe/ICTBAMH MOMCKA U
COPTHPOBKH HAYUYHOMH
uHdopMaLuu B rinodanbHoi
cetH Internet; criocoGHOCTEIO
aHAIM3HPOBATH U OLIEHHBATD
Yrpo3bl HHQOPMALIHOHHOM
Ge30nacHoCTH 00bEKTA.
ITK-5.1. 3naer meTompl
NPOBE/IEHHS CPABHUTETLHOIO
aHaM3a, HCClieNOBaHUH 1
IKCTIEPUMEHTANIBHBIX PaboT.
ITK-5.2. ¥meer paborats co
CJIO3KHBIM
HCCIIE0BATENIbCKUM,
nabopaTtopHeIM
obopynoBaHHEM H CpeNCTBaMH
u3MepeHuii; PopmynHposars
BbIBOJbl H PEKOMEHIALIHH 110
pesynbTaTaM HCCJIe0BaHHs.

I1K-5.3 Bnaneer metogamu u

3naer: 0CHOBBI s3blKa
BbICOKOI'O YPOBHS —
DELPHI, — B To#i ero vacry,
KoTopasd HeobxoauMa s
MaTeMaTHYeCKHX
BbIYHMCJIEHHIH, OCHOBHbIE
YHCJICHHBIC METO/1bI
nepBU4HON 06paboTicu
IKCIIEPHMEHTATBHBIX
JIAHHBIX XHMHH,
¢buznyeckoil Xumuu U
XHMHYECKOH TEXHOJIOrHH,
MaTr€éMaTHYE€CKUEe METObI
peLUCHHS MPHKIAIHBIX
3ajla4 XMMHUHU, puzHueckoit
XMMHH H XHMHYECKOH
TEXHOJIOIHH.
YmeeT: COCTaBIATH
IIPOrpaMMBbl Ha S3BIKE
DELPHI nns peanusanuun
peLIeHHs 3a1a4 XHMHH,
(bH3MYeCKOH XHMHH U
XHMHYECKOU TEXHOJIOTHH,
NPUMEHSTE HABLIKH
IIOCTPOEHHSI AJITOPHTMOB
H COCTABJICHHUS TTPOTPaMM
JUISL HCTIOMB30BAH U
CHEIHATIBHBIX
MaTeMaTHYECKHUX
[IaKeTOB, TAKHX KaK
MathCad, MathLab,
pa3buparses B yike
TOTOBBIX KOMIIBIOTEPHBIX
[IporpaMmax ¢ LeJIbI0 UX
OCMBICJIEHHOTO
[IPUMEHEHHS,
ONTUMH3AIHH UIIH
MOJIEpPHU3ALIHH JTS
pelieHus ONMH3KHX 3a1a4
XHMHH.
Baaneer: OCHOBHBIMH
METO/IaMH{ PELICHHS
IPUKIaTHBIX 3a71aY

TECTbI, BONPOCHI




CpelIcTBAMH MaTEMAaTHUYECKOMH
obpaborku 1 06001EHHSs
Pe3ybTATOB MCCIEIOBAHHM Ha|
OCHOBE CTATUCTHYECKHX
JaHHBIX.

XUMHH, QU3HYECKOM
XHMHH H XUMHYECKOH
TEXHOJIOTUH U
peanu3anuH uX Ha
KOMITBIOTEpE, OCHOBHBIMH
METOAAMH HATHCAHHUS
IIPOTPaMM Ha SI3bIKax
BBICOKOI'O YPOBHS,
OCHOBAMHU IMPAaBHIBLHOM
MIOCTaHOBKH
OKCIIEPUMEHTA,
NEPBHYHOI 00paboTKH
IKCIEPUMEHTAIBHBIX
JAHHBIX XUMHH,
(busnuecKoi XuMHM 1
XHMHYECKOH TeXHOJIOTHH
H JanbHEeHmen ux
00paboTKH ¢ IeJBIo
MOJIyYEeHHs Bcei
HHGOPMAITHH 13 3THX
SKCIEPUMEHTAIBHBIX
JIAHHBIX.

4. OBBEM U CTPYKTYPA JUCIHHILJIUHbI

Tpyn0eMKOCTh JUCLMIUIMHBI COCTABIIAET 6 3a4ETHBIX enuHuL, 216 yaca.

Temarnuecknii niau
dhopma o0yuenns — ounas

KonTakTtHas paborta Dopmbl
oby4Jarommxcs TEKYLIErO
3 C NeAaroru4ecKum ) KOHTPOJIs,
Ne HaumenoBanue tem o § pabOTHHKOM E bopma
1/l | W/MIM paznenos/TeM g 3 o g MPOMENKYTOUH
JUCUHMITITHHBI % it . 2 5 . § © | oif aTrecTaiuu
© |8 |=& |E& B4 285 2% (o
3 g | g ES| SEE| R | cemecmpan)
T |& |EE|8%|2%Eg ©
55 |8 g &
=g | :
1 [pouenyps! u pyukuuu | 6 1-2 |3 3 12
B IIPOrPaMMHPOBAHHH.
Cpenctsa paboTsi ¢
daiinamu.
2 | Peluenue HeHHEHHBIX | 6 3-5 |9 15 12 | PeiiTunr-
YPaBHEHHUH. KOHTpOJAb No |
3 AnrnpokcuMarust 6 6-9 |6 15 12
JTAHHBIX, UMEIOIIHX
9KCIIEPUMEHTATILHBIH
pasbpoc.
4 Pemenue cucrem 6 10- |12 12 20 | Peiitunr-




JIMHEHHBIX U 13 KOHTPOJIb. Ne 2
anrebpanyecKkux
ypaBHeHUH. MeTton
I"aycca.

5 Penienue cuctem 6 14- |6 6 10
JIMHCHHBIX H 15
aredpanyecKux
ypaBHeHHit. Meton
["aycca-3eitnens.

6 Perenne cuctem 6 16 3
HEJTHHEHHBIX
anreOpanyeckux
YPaBHEHHH.

7 | UaTepnonsius 6 17- |15 3 6 | Peiirunr-
TabJIMYHO 3aaHHBIX 18 KOHTpOINE No 3
(byHKIHH

Bceero 3a 6 cemectp: 54 54 72 | Dx3amen (36)

Hajinuue B quciuruimye
KII/KP

Htoro no pucummimne 54 54 72 | Dx3ameH (36)

Conep:kaHue JJeKIHOHHLIX 3AHATHI M0 JHCHHILIHHE

Paznen L. Ilpouenyper u pynxuun. PaGora c daiiiavu

Tema 1. Ilpouenypwt u pyuxuun

Conepkanue tembr. Ilpouenypsl ¥ (QyHKUMM, MX OpraHH3amMs M HCIIONBL30OBAHHC B
nporpaMMax. BxonHble W BbIXO#HBIE TapaMeTphl. DopManbHble M (haKTHUYECKHE napameTphl.
[TapameTphI-3HAYCHUS ¥ IapaMeTpbI-NiepeMeHHbIe. JIOKATIbHbIE H IOGANBHBIE epeMeHHbIC,

Tema 2. Pabora ¢ daitnamu

Conepixatne Tembl. OpraHH3alis B3aUMOJEHCTBHS IPOIPAMMBI C BHENIHHMH daitnamu
nanubix. Crangaprable QyRkuum Juis paGoThl ¢ (aiinaMu IpH OpraHM3alMM BBOJA M BBIBOIA

HH(pOpMAIHH.

Pazpxen I1. Pemenne HeJIuHeHbIX ypaBHeHuii

Tema 3. Ipubamxénnoe pemenne HeJTMHEHHBLIX ypaBHEHHI

Conepxanne Tembl. TIpHONMKEHHOE pelICHME HENMMHEHHBIX K TPAHCHEHACHTHLIX
anreOpandeckux ypapHeHuil. Teopema BeliepmTpacca. DrTambl uMCIEHHOrO pelenus. Jrail
oTAeNeHus KopHeH. I'paduueckuii MeTox M MOHATHE 06 AHATHTHYECKHUX METONAX. I'paduueckoe

pemnienye ypaBHeHHH.
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Tema 4. Pemenne ypasHenuii st 00mux cay4yaes

Coneprxanne tembl. Pelenye HenuHEHHBIX U TPAaHCLIEHICHTHBIX aNreOpanvyeckux ypaBHeHHii
METOJIOM JieIEHHsl OTpe3Ka nomnonam (nuxotoMun). [Ipeumyinecrra u HeflocTaTky MeTona. Permenie
HCJIMHEHHBIX M TPAHCLEH/IEHTHBIX aNreOPandecKuX ypaBHEHHIH METOIOM XOpA.

Tema 5. Pemenne ypasnennii nias nuddepenuupyembix GpynKimii

Peiienne HenvHEHHBIX U TPAHCIEH/IEHTHBIX anreGpandecKux YPAaBHEHHH METOMOM IPOCTHIX
HTepaluii U Ccnocobbl 00ECHEUEHHsS] CXOMMMOCTH. PelleHHe HETUHEHHBIX H TPAHCUEHICHTHBIX
anreOpauyeckux ypaBHeHHH MeTomoM HeioToma. YcioBus IPHMEHUMOCTH METOa ¥ CKOPOCTh
CXOAMMOCTH K penreHur0. CpaBHHTEIbHBI aHATH3 METONOB H HX HCIONb30BAHHE IpH peIleHHH

3a1a4 PU3UYECKONH XHMHM ¥ XHMHYECKOH TEXHOJIOIMH.

Paszpex I1l. Annpoxcumanust GynKuuii u pemenne cuerem YPaBHeHHU

Tema 6. Annpoxcnmanus GpyHKIHI MeTOI0OM HAHMEHbINHX KBA/IpaToB

Copmepxanne Ttempl. OGpaboTka JAHHBIX METOJIOM HAWMEHDBLIHX kBajpatoB (MHK).
JInueitnpiiit MHK. CrarncTideckne XapakTepHCTHKH OLIEHOK napamMeTpoB Mouens. Henuuelinsiii
MHK.

Tema 7. Pemenne cucrem TMHEHHBIX aaredpaniecKnx YPABHeHHi

Conepxanne Tembl. Peniende cHCTEM JHHEHHBIX anreOpauyecKux ypaBHEHHH MeTojnamvu

IPOCTLIX HMTepaumii, 3eiinens u merogom I'aycca ¢ BHIGOPOM TIJIABIOTO 3ieMCHTA. YCNORHS

YCTOHMYHUBOCTH BBIYHCIICHHIA.
Tema 8. Pemenne cucrem HesMueHHBIX ypaBHeHuii

Conepxanue TeMbl. Pelrenne cucteM HeMHEHHBIX ypaBHenHii MeTo oM HbIOToHA.

Pazpen 1V. Hurepnonsmus $pyHkmmii

Tema 9. Hurepnonsiuus Gpyuxnmii

Coneprxanue TeMbl. MHTepnomsuus TabiuyHO 3a1aHHOIN Gynxuun. MHTEpnoasuuonHsic
mHorouneHsl Heiotona u Jlarpamka. ®akTopel, onpeaesomme TOUHOCTD HHTEepnoaAuud. ITodsie
CXOMMMOCTH MHTEPIOJIIMOHHOrO npouecca. Crnainel M ux cpoiicrsa. [locTpoenue KyOuueckoro

HHTEPHONANHOHHOTIO CIUIaiHA,

Copep:xanue 1a60paTOPHLIX 3aHATHIA 110 TACIHHIUIHHE
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Tema 1. Ilponenypsi u pynxuun Brog nanusix u3 daiina u BHBOA B baiin.

Tema 2. Pemenue HeMMHEHHBIX H TpPaHCLEHICHTHBIX anredOpauyueckux ypaBHEHHI MeTomamu
JUXOTOMHH U XOP/I.

Tema 3. Pemenuwe HenMHEHHBIX W TPaHCIEHACHTHBIX anre0paMyecKuX ypaBHEHHI MeTojamu
NPOCTHIX UTepauuii u Hetotona.

Tema 4. Annpokcumanus.

Tema 5. Perienne cucreM THHEHHBIX anrebpandecKux ypaBHeHHM MeTogoM [Maycca.

Tema 6. Pewtenue cucreM THHEHHBIX anrebpanyeckix ypaBHeHHH MeToaoM ["aycca-3eiinens.

Tema 7. Untepnonsinus no Helotony.
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5. OUEHOHBIE CPEJCTBA /ISl TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH,
ITPOMEXYTOYHOH ATTECTAIIUM IT0 UTOTAM OCBOEHUS TUCLIMILIMHBI
1 YYEBHO-METO/JMYECKOE OBECHEYEHHE CAMOCTOSITEJLHOI PAEOTEI
CTYJIEHTOB

5.1. Texymmuii KoHTpOJIb yenIeBaeMOCTH

Texymui KOHTPOJNbL yCHEBAEMOCTH IPHBOAMTCS IO pe3ylbrataM pPEHTHHI-KOHTPOIS 110
CIIC/TYIOIIMM KOHTPOJIBHBIM BOIIPOCAM:

Peiituar-konrpoas Nel

OcHOBHbIE TIOHSTHS TEOPUH TIOIPELIHOCTEH,

Kaxoe coOTHOIIEHHE CBA3BIBAET YHMCIIO BEPHBIX 3HAKOB C MOTPEIIHOCTHIO YHCa?

Y0 3HaUMT OTIENUTE KOPHH YpaBHCHUA?

Korzna MoXHO OTAEIHTS KOPHH YpaBHEHHS aHATHTHYECKAM METOIOM, rpaUYecKUM MeTojI0M
H MallHHHBIM METOIOM?

CyTb uTepaimoHHOr0 Merona. KakoBel ocTaTouHbIE YCIIOBHSL CXOAMMOCTH HMTEPALHOHHOM
TOC/ICIOBATENILHOCTH  JUIS yPAaBHEHHs Ha oTpeske [a,b], conepxaiem omnun KOPEHB?

IIpi HTepalOHHOM MeTO/e pelleHHs ypaBHEHHiHl OT HMCXOMHOTO YPaBHEHHUS IIEPEeXOUsT K
SKBUBATCHTHOMY ypaBHEHHIO BUIA , T/I€ - IPOM3BONBHA HETIPEPBIBHAS bynxms.

Kaxast ¢pynxuus npusomut k merony XOpl, a xakas k merony Hetotona? Kakum oGpasom

BBIOMpaeM HayalbHOE NPUOIMKEHHE B METOE xopx?
PeiiTunr-konrposan Ne2

I.  Kakum 00pa3oM BHIGHPAIOTCS HAayaIbLHbIC OPUONMKEHHST TPU  pelleHHUH YPaBHEHHS]
KOMOMHMPOBAHHBIM METOIOM?

2. Kakoe ycnoBue sBisercs KPUTCPHEM JUIS IOCTHKEHHS 3a[aHHOH TOUHOCTH NMpPH  peleHun
ypaBHEeHHSI KOMOMHHPOBAHHEIM METOIOM?

3. IlocranoBka 3amaum HHTCpionupoBanus.  [loueMy  npubmmxkaior  Muorowienamu”
Uurepnonsuuonnas dpopmyna Jlarpanka umeer BHA: . Hamucars B passepHyToM Buie iBa NEePBhIX
CJIaraeMbIX CYMMEL.

4. Kax cBs3aHa CTeleHb MHOTOWICHA ¢ KOMHYECTBOM Y3JI0B HHTEPIIONAIMH ?

5 Onpenenuts 0606IEHHYIO CTENIEHD YHCIIA,

6 Kax monyuatorest popmy st npubimkernoro nuddepenipposanma?

7. 3ajmaua YMCJIEHHOTO maddepennuposanus sBuseTcs HEKOPPEKTHOH - YTO 9TO 03HAYAET?

8

CyTb YHCIEHHOrO HHTErPUPOBAHHSL.



9

9.  Kak nonmyuatorcst kBajparypusie popmynsl Hetotona - Koteca?
10. Kak mensiercs BBIYHUCITHTEIBHBIN AJIIrOPUTM IIpA H3MCHEHHWH KpaTHOCTH HHTErpana JJIs1

KIIACCHMYECKUX KBaZpaTypHBIX hopmyn 1 11 Metona Monre-Kapno?

PeliTuar-konTpoan Ne3

1. K kakoMy THIIy METOJOB - TIPAMBIM HJIH UTCPAITHOHHBIM OTHOCHTCS METOJ TJIABHBIX
2JIEMEHTOB?

2. Kakum obpasom nosyyaercs smnupuueckas Gopmyia?

3. Yem oTiMyaeTCs METO HAUMEHBLINX KBaAPaTOB OT METOA HHTEPIONUPOBAHHS?

4. Kakum obpasom crpomtest npubnmxkaiomas (pyHKIMS B BHIC PasJIMYHBIX  DIEMEHTApHbIX
hyHKIHA?

5. lens cratucruyeckoit 06paborku. Yto 3HaUMT JAECTEPMUHUPOBAHHBIN aIropuT™M?

S5.2. [IpoMeKyTOUHAS ATTECTALMS 10 HTOIAM OCBOSHHS AHCIHILIMHDI

IK3aMEHAIHOHHBIE BONIPOCHI

L Perenne HenuHEHHBIX M TPAHCHEHACHTHBIX ANreGpaHYecKux YPaBHEHHH METOHOM JIEICH S

OTpE3Ka I10I10JIaM.

2. Perenne HenuuelHBIX U TpaHCLIEHAEHTHBIX aNrebpandecKux YPaBHEHHH METOIOM XOP/I.

3. Peluenie HEJIMHEHHBIX U TPAHCLCHACHTHBIX aIrebpanveckux YPABHCHHH METOJIOM MPOCThHIX
HUTEpaITN,

4. Perenne HelMHEHHBIX U TPAHCIIEH ICHTHBIX anreOpanyeckux ypaBHeHHH MeTooM HeroTona.
5. ANNpoKCHMaNus JaHHBIX METOJIOM HAHMEHBIINX kBajparos (MHK). Jluueiinbiit MHK.

Jluneapusanus. HenonuaoMuansHas ANIpPOKCHMALIHS.

6. ATIMPOKCHMALKSL JAHHBIX METO0OM HAUMEHbITHX KBaIPaTOR (MHK). Henuneiinsrit MHK.

7. Pemenue cucrem MHeHHEBIX ypaBHeHHi MeTomoM I aycca. [Ipsamoii xoz.

8. Pelenue cucTeM JIMHEHHBIX YPaBHEHHH METOIOM I'aycca. OGpatHblii xo/1.

0. Pemenne cucrem MHEHHEBIX ypaBHEHHH MeTOIOM NPOCTBIX UTCPAITHii.

10. Pemenne cucrem munHeiHBIX ypaBHeHH MeTom0M I aycca-3eiiiens.

11. Peenue cucrem MMHEHHBIX ypaBHEHMUIT ¢ TPEX IHATOHATLHOIM MaTpHUIel METOAOM TIPOTOHKH.
12. Penienune cucreM HenmMHEHHBIX ypaBHEeHHI MeTo10M HbIOTOHA.

13. Hurepronsaums ¢pyHkiuii Mmeronom HeioTona.
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14, Hunrepnonsims Gpynkuuii Metonom Jlarpamka.
15. Unrepnonsims GpyHKImi METOIOM KYOHIECKHX CIIAHHOB.

16.  Meroapl uncnenHoro auddepeHHpoBans.

5.3. CamocTosiTesHan pabora 00yuaomerocs.

Henuneiinble ypaBaenus
3apaqa 1. Merojom Oucexuun HaifTv pemienue HemiHeiinoro YPaBHCHHUs Ha oTpeske [a:b]a:b|c
TOHHOCTBIO £=10-2 ¢=10-2. BriOpas nonyueHnoe pelenye B kauecTse HAYLILHOIO HPHOTHIKCH
HAHTH PELICHHE YPARHEHUA METOIOM [IPOCTOM HTEPAINH ¢ TOUHOCTLIO £=10~4 £=10 4. st mero)a
NPOCTON HTepalni 000CHOBATH CXOIMMOCTh H OUCHUTH JOCTATOMHOEC JUIS JIOCTHGKCHITS 3aatiioii
TOUHOCTH YHCIIO HTEPalui.
3anaua 2. OT1enuTh KOPHH HENHHEHHOIO YPABHCHH AHATUTHYCCK
Qarcctgx—x+3=02arcctgx—x+3=0.
3apaua 3. O1iemuTh KOPHM HENHHEHHOIO YpaBHEHHS anaIviHIeCKH W YTOUUMTL OJMIL 13 11
MeTooM Ipod ¢ TounocTbio 1o 0.01.
3x4-8x3—18x2+2=0.3x4—8x3—18x2+2=0.
3amaua 4. OTaeuTs KOPHE HEANHEHHOTO ypaBHCHHUS rpaduueckn (Hanpumep, B cpete EXCLL)
YTOUHHTE OJIMH H3 HUX METO10M 1pol ¢ Tounoctsio o 0.01,
x2-20sinx=0.x2-20sinx=0.
3ajpawa 5. Oraenure KOPHM ypaBHCHHS IPaQUUecKH W yTOUHHTE OJHH H3 HIX MCTOIOM XOpJL ¢
TouHOCTLIO 10 0,001, YTounuTe o/MH U3 KOPHEH 7TOro VpaBHEHHS MCTONOM KACATCILHLI
TOYHOCTERIO j0 (0,001,
x—V-c0s0.387x=0.x—c0s0.387x=0.
Sanaua 6. OraenuTh KOPHE YPABHEHUA IPAGUUECKH 1 YTOUHHTE OMHN W3 HIX METOJIOM HTepaiiiii
TOUHOCTBLIO 10 0,001.
x+——=1x.x+1=1x.
Bagaua 7. Ha ompeske [0;2] [0;2] wmerogom  Heiotona  waiits KOPCHBL  YpaBHCHii
~X3-2x2-4x+10=0-x3-2x2-4x+10=0 ¢ Tounocteio (.01,
3agaua 8. MeTtonom Xopa HAHTH OTPHIIATEIIBHBIH KOpeHb VYDaBHCH
X3-2x2-4x+7=0x3-2x2-4x+7=0 ¢ Tounocthio 0.0001. Tpebyercs HPE/IBAPUTEIILHOE HOCTPOCHTiC
rpaduka GyHKUHH 1 OTzelenHe Kopieii.
3ajpaua 9. Pewnts HenuuelHbIe ypaBueHust ¢ TOYHOCTbIO 10 0.001.
1) x3—12x-5=0 (x>0),
2) tanx—1/x=0.

3azaua 10, Pewunts sayiavmns:
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1. BBIYHCIIHTE MONMOKUTENIBHEIA KOPEHDb YPABHEHHUS

f(x)=x"—x~0.2=0 tounocrsio 0.0001.

2. Haiiti 1010)KMTENIBHEIA KOPEHDb ypaBHEHHS ¢ TounocThio 0.0001
f(x)=x>-0.2x-12=0

3. Berauciuts MeTosioM Hel0TOHa OTpULaTe b b KOpEeHE YPaBHEHHs ¢ TOUHOCTHIO J10 0.0001,
f(x)=x"-3x"+75x~10000 =0

4. PelluTh METOJIOM IIPOCTO HTEPALMY YPaBHEHHE

f(x)=x"-0.6

Ha OTpe3Ke ¢ TOYHOCThIO 0.025.

5. PelunTs HeJTMHEHHOE ypaBHEHUs!

F(x) =x" =In(x) - 2-cos@) -1

METOIOM XOpA ¢ TouHocThIO 0.001.

6. Mcrione3ys MeTo1 poCTOif HTepalluH, PEIUTE YPaBHEHHS
f(x)=sinx—x*=0

ToyHOCTEIO 0.0001.

YrcileHHOE MHTETPHPOBaHUE

3anaua 1.Berapcanwrs norerpan

s i 2 5 & .
j 4ty ‘ Xy ax
&

3:!.5.1'{.1‘2 -G

UCII0JIb3Ysl KBAJpAaTypHbIE GOPMYIILL:

a) UEHTPAIBHBIX IIPSIMOYTOJNBLHUKOB ¢ maroM h=0.4; nats anpHOPHYIO OLIEHKY MOTPELIHOCTH,
0) rpamennit ¢ maramu h=0.4 1 h=0.2; onenuts norpewmHocTs pesynbrara 1o popmyse Pyure u
YTOYHHUTB pPe3yabTatr 1o Pynre;

B) CumricoHa ¢ marom h=0.4.

IIpomexcyTouHbIe pe3yIbTaThl BHIMHCISTH C IIECTHIO 3HAYANMM 1uudpaMi. AprymMeHThI
TPUIOHOMETPHYECKHX (DYHKINI BEIMHCIIATE B pajHaHax.

Bagaua 2. Beranenurs ans n=10 ¢ tounoctsio 10 0.0001 1o dopmyie Tpanenmii

-4

J _-,__;f; }_* i NE6—xTdx

+
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3apaua 3. 1) Bbruumcinte npubnukendoe  snaueHue HHTEIpaja ¢ 1HOMOUILIO  (hopaiy |
HPAMOYTONLHUKOB, Tpaneuui u Cumicona. Uneao paBHbIX OTPe3KoB pasduenns naTepsaiga fab|
B34Th paBubim 10,

2) OnpesenuTe oleHKy NOrPEIIHOCTH Yepes BTOPYIO HJlH UCTBEPTYIO IPOUROJIHBIC.

3) Onpesenure abeoOTHYIO TOTPEIIHOCTE TPHGIHKEHHOTO SHAUCHITS HH rerpasa.

4) Onpernenyure KOIMYECTBO Y3108 pasOHenus. mpH KOTOPBIX HOIPEMHOCTL  APHEIMKCHHO O

IHAYCHHS HHTETPAA 10 GOopMYIIaM npsMOyroAbHUKOB, Tpaneimil i CUMIICOHA COCTARMT 0.01.
3. = :
X Va4 —x"de
2 FXx -9

3anaua 4. 1) Boraresnts npubiikeHHoe snauenne HHTCTpATa. HCIONB3YS KBAAPATY PHYIO Gopyz ]

o
2

v

A%

W'mw-‘t

I'ayccac 11 yzinamu,
2) Onpejeninre OUSHKY HOrPELIHOCTH YePe3 IPOU3BOMIYIO 2n,

3) (.)lll)CiLEJIH'l“C I'lGCOEH(')'l‘[I}’i'O HOI'PCHIHOCTDL I'IDH(SJ'!II}KCI'U{OI"U SHAUCHMA UHTCI A1,

J- dx j‘- dx
T 16— 7 ExNxt-16

3amava 5. MeTo10M 1IPIMOYTOTLHHKOB BRIYHC/IHTE HHTerpai ¢ warom 0,02:

“*‘{ e .{ X dx

V36—x’

3anaua 6. Jlas Gynximn [{x)=cosx/(2+sinx). npudImKEHHO BEIUHCTHTS ONPCACAEHHBI HUTCTPWT 111

3
Y oxax-+16

oTpeske| 2:8] TouHo, 110 GOpMYIaM IPIMOYTONBHIKOB, Tpanenit n Cumicona npu n=12 paszduci

OTPE3KA UHTETPHUPOBAHTIA. BerumeanTs &16005[10"}"H}"10 H OTHOCHTEC/IBHY IO NMOTPCIIHOCT L,

®onHg OLICHOYHEIX CpEACTB OISt IIPpOBEACHHUSA aTTeCTalluH YpPOBHs C(i)OpMHpOBaHHOCTH

KOMIIETEHIHH 00y4aroIuxcsl o TUCLHILIMHE 0(OPMIISIETCS OT/IEBHBIM JOKYMEHTOM.
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6. YYHEBHO-METOJINYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE

JAUCLHIATIIIUHBI
6.1. KunroobecneueHHOCTD

KHUFOOBECTNIEYEHHOCTL |

Hanmenosanue THTEpaTyphl: aBTOp, HA3BAHKE, BHI H3/IAHHUS, Fon | Hanmane T —
H3JIATENILCTBO M3 A Bial'Y
1 2 3 o
OcHoBHas nuTeparypa* o
1. B. H. Jlo6xo. MateMaTHueckue MeTobl B XUMHUHU 1 2018 | htp://e.lib.vlsu.ru:80/hand
XUMHYECKO# TeXHOIOrHH. OCHOBBI POrPaMMHPOBAHHS 345678977426
BBIMHCIHTENLHBIX 3a1a4. Y4yeOHoe nocodue. Bruagumup: Uza-
Bo Bal'V. 2018. ;
2. B. H. JIobko. Maremarnyeckue METObI B XHMHH H 2019 | hup://e.lib.visu.ru:80/ha '
XHMHYECKOH TeXHOJIOrnH. UHCIeHHBIE METO/IbI pElIeHUS 3456789/8267
anrebpau4ecKux 3ana4 1 06paboTku GpyHxmil. VueGuoe ‘
nocobue. Binagumup: Usn-so Bal'V, 2019. ) ,
3. P.I'. Cadun, A H. VBanos, H.®. Tumep6aes. OcHOBbI 2013 | http://www.studentlibrary.ru/bo i
Hay4HBIX HccnefoBaHui. Opranu3anus | IIAHHPOBAHHE ok/ISBN9785788214122.hitim!
9KCIICpUMEHTA : yueOHoe nocobue. Kasan. Hall. wecie/. TexHo.
yH-T. —Kasansp : M31-80 KHUTY. 2013. ;
4. ®.1. Kapmanos, B.A. Ocrpeiikosckuii. CratucTHYeCKHe 2012 | http://www.studentlibrary.ru/bo
METOALI 00pabOTKH IKCHEPHMEHTAIBHBIX TAHHBIX. ok/ISBN9785437200599.hti!
JlabopaTopHBIif IPaKTHKYM C HCTIOIb30BAHMEM ITAKETA
MathCad: Vue6. ITocobue. M.: A6puc, 2012.
HOnoNHUTENLHASA NTHTEpaTypa )
2010 | http://www.studentlibrary.ru/bo

1. B.IL. Ocumnog. TTpakTHKYM 1O TIPOrpaMMHPOBAHHUIO HA S3BIKE
DELPHI : B2 u. Y. 1 : CTpyKTypHOE NporpaMMHUpOBaHHe :

yueb. [Tocobue. M.: M3a-8o MI'TVY um. H.D. Baymana, 2010...

ok/bauman_0359.html

6.2. llepnognyeckue u3gaHus

1. IlporpammupoBanue (3xypHan).

6.3. UnTepuer-pecypcni

1. s3Ik porpamMMupoBanus Pascal.

http://www.y10k.ru/books/ 4.
http://www.sciencedirect.com
http://chemteq.ru/lib/book

http://www.chem.msu.su/rus

N & o

Nurerpuposannas cpesa paspaborku nporpamm Borland Delphi.

http://www.abc.chemistry.bsu.by/current/fulltext.htm
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7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIHUATLIUHEBI

JUtst peanu3alunn TaHHOH JMCHMIUTHHBL MMEIOTCS CTIEIHAILHBIE TIOMEIIEHHS IS IIPOBEICHHSI
3QHATHH JIEKIMOHHOTO THIIA, 3aHATHI 1aGOpaTOpHOrO THIA, IPYIINOBBIX H HHIAMBHIYaTbHbIX
KOHCYJBTALUH, TEKYIIEr0 KOHTPONS M NPOMEXYTOUYHON AaTTECTAIHH. JlabopaTopHsie padorsi
npoBoJATes B 1abopatopum 422-2, 423-2.

IIpu uTeHnM NEKIHMOHHOrO Kypeca MCHONB3YIOTCS MYIbTHMEHIHBIC cpencTBa OOy4YeHHs: B
BHJIC HAabOpa CIIaii/I0B ¢ MeMOHCTpalHel Yepes poeKTop.

IlepedeHb HCIIONB3YEMOro IHMIEH3HOHHOTO nporpaMMHoro obecneuenus: Windows 10,

Lasarus, Microsoft Office 2010, Power Point, Adobe Reader,
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JIMCT IIEPEYTBEPXKJIEHU S
PABOYEM INPOI'PAMMOBI JUCIHUITIJIUHBI

Paboyast nporpamma o106pena na y4€OHBIi rog

ITporokon 3acenanns kadeapsr No oT roga

3aBenyromii Kadeapoi

Pa6Gouas nporpamma ono6peHa Ha yueOHBIi oy

[Ipotoxon 3acemanus kadeapbr Ne oT roza

3aBenyromuii kadeapoi

Pabouas nporpamma oo6pena Ha y4ebHBIH roj

[IpoTokoi 3acenanns kadeapnr Ne oT rozaa

3aBenyronmii kadempoit
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