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1. HEJIX OCBOEHUSI JUCHUTJIUHBI

Ieabio 0cBOEHMS NHCHMIUVIHHBL «UMCTEHHBIC METONBI B XHMHH» SBISETCS OCBOEHHE
CTy/ACHTaMH  COBPCMCHHBIX ~ BBIMHCIMTENIBHBIX ~ CPENCTB  BBICOKOTO YPOBHS, KAK OCHOBBI
(bopMHpoBaHMsT MaTeMaTHYECKOTO NOAXOA2 K HCIOMb3OBAHHIO 3HAHMI dyHaMeHTanbHbIX
XHMHYCCKHX HayK; yMCHHE MCIOJIB30BATE COBPEMEHHBIE BLIYHCITHTENBLHBIE CPEACTBA JIis peLieHus
KOHKPETHBIX 3a)1a4 XUMHH, XUMHYCCKOH TEXHOJIOTHH, 00pabOTKH SKCIEPHMEHTA, U CaMOCTOSITENLHO
COCTaBISITh IIPOCTEHIIIHE NPOTPAMMEBI JISL STHX LIEJICH.

3amaun: B pesyibTaTe H3yuCHHS IaHHOTO Kypca CTYICHT JOJDKEH IOJNYYHTH OCHOBHbBIC
HABBIKH - IPOrPAMMHUpPOBAHUS, HM3YYHTh HaHOONee pPaclpOCTPAHEHHBIC METOBI IPUOIHIKEHHBIX
BHIMMCIICHUH M O3HAKOMHTbCS ¢ HECKOJIBKHMH TIPUKIATHBIMH IIPOrPAMMHBIME KOMILTCKCAMH. 3nech
HC CT4BUTCS 3ajada JarTh (YHIAMEHTANBHYIO MHOATOTOBKY B 00JIACTH NpoQeCCHOHANBEHOTO
NIpOrpaMMHPOBAHUSA, XOTS ULl HEKOTOPBIX CHelHaiu3aluil 310 MoxeT GbITh ompasxano. B
OonbIIMHCTBE CrlydaeB i pelleHus 3aaad  o06paboTKH SKCIIEPUMEHTA M MAaTEMaTHYECKOI'0
MOACIHPOBAHKA NIPOLECCOB YHKE CYUIECTBYIOT IOTOBBIE IIPOrPaMMHBIE KOMILIEKCHL OJHAKO
CTYACHTBI  JIOJUKHBI HMETh ICHOE TpEJCTaBlIeHUE OO OCHOBHBIX METOJAX NPHOIMIKEHHbIX
BHIMHCIICHHH M IPaHHLAX MX [PUMEHMMOCTH. DTO MO3BOJIHT, BO-IIEPBBIX, BBIOHPATH HOIXO/SIILYIO
AL PCIICHWsS. KOHKPETHOH 3aja4d NpOrpamMMy, BO-BTOPBHIX, NPABHIBLHO HHTEPIPETHPOBATL
MOJIy4aeMble€ Ppe3yabTaThl. TeopeTuyeckHe OCHOBBI NPOrPAMMHPOBAHMS CTYACHTHI OCBAUBAIOT
MapaJieibHO € M3YHCHHEM KOHKPETHOTO si3blka BBICOKOTO ypoBHA — Pascal (wim Delphi). Dro
[03BOJISCT HAPAMY C KOHKPETHBIM MPOTPAMMHPOBAHHMEM YHCICHHBIX METONOB B PAMKAaX JIAHHOIO
Kypca B JlanbHeHIIeM 0e3 TpyJa OCBOHTh COBPEMEHHbIE MPHKIAAHBIE BEYUCTHTETBHbIC CHCTEMEI —
MathCad, MathLab u npyrue. OcHoBHOIi (GopMOH npoBeneHUs 3aHATHIT SBISETCS BHIIOIHCHHC

CTYJCHTaMH NPaKTHYECKUX 3aHATUH HA KOMIIBIOTEPE.

2. MECTO JUCHHILJIMHBI B CTPYKTYPE OIIOII

Hucuunaa «YucIeHHbIe METOIbI B XHMHH» OTHOCHTCS K 0653aTeIbHOM YacTu y4eOHOro miana.
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3. IVTAHUPYEMBIE PE3YJbTATHI OBYYEHUS 11O AUCHUITTUHE

[Inanupyemble  pesynbraTel  o6Gydenuss mo JHCUHUTIIIMHE, COOTHECEHHBIE ¢

MJIAHUPYEMbBIMH

pesyibTaTamMu ocsoerus OIIOIT (koMneTeHIMAME 1 HHAHKATOPAME OCTHIKEHHS KOMIICTEHITHIA )

dopmupyemeble ITnanupyemeie pesynbTathl 06yuenus no JUCLIUIIIMHE, B Haumenosanue
KOMIIETEHLIHH COOTBETCTBHH C HHAMKATOPOM JOCTIXKEHHS KOMIETEHHU OLICHOYHOIO CpecTBa
(xox, conepxanue Muamkarop pocruskenus Pesynbrarel 06yuenns no
KOMIETEHIIHH)

KOMINETEHLIMH
(k00, codepircanue undukamopa

JHUCLMIUIHHE

OIIK-5 Cnocoben
HCIIONB30BATh
CYLIECTBYIOLIHE
nporpaMMHbie
NPOAYKTHI H
MH(OPMALHOHHBIE
0a3bl MAHHBIX 115
peLueH s 3agay
npoh)ecCHOHANILHO
i nesTenbHOCTH C
YUYETOM OCHOBHBIX
TpeboBaHHii
HH)OPMALHOHHOI
0e30MacHoOCTH.
ITK-5 Cnocoben
NPHUMEHSTh
MH(OPMALIMOHHBIE
TEXHOJIOTHH H
crelHaTu3HpPOBaHH
bl€ MPOrpamMMmbl J1J1s
06paboTKu
MOJIYYEHHBIX
JAaHHBIX

0bopyI0BaHHEM M cpencTBaMK

[TK-5.3 Bnageer meTonaMu u

OIK-5.1. 3naer ocHOBHbIE
meToapl chopa u
npeABapyTensHO 00paboTku
NOIYyYeHHOH HH(pOopMaLuy,
OCHOBHBIE MATEMATHYECKHE
MOJENH, IPUMEHSEMBIE I
pewienus 3anay B obnacTu
npodeccHoHanbHo
NESATENbHOCTH.
OIIK-5.2. Vmeer npumeHsTs
CYLUECTBYFOLLHE MPOrpaMMHbIg
NPOAYKTHI U
HHDOPMALIHOHHBIE Ga3bl
JAHHBIX AJIS pELIEHUS 3a/au
npodeccHoHaNbLHO#
JEATEIbHOCTH C YUETOM
OCHOBHBIX TpeODOBaHH
HH(OPMaLIHOHHO
Oe30MacHOCTH.
OIIK-5.3. Bnanenue
HABBIKAMH CUCTEMHOMH
06paboTku nonyueHHoi
MH(OPMALIHK M Pe3yNILTATOR
Npy NpoBeAeHHUH (PU3HKO-
XUMHYECKHX HMCCIIeqOBAHMN H
Hay4HbIX paboT; OCHOBHLIMH
CPEACTBAMM [TOHCKA U
COPTHPOBKH HAY4HOMH
uHpopMaLuK B rnobanbHOlM
ceTH Internet; criocoGHOCTHIO
aHAM3HPOBATh U OLIEHUBATD
Yrpo3sl HHYOPMaLMOHHOH
Oe30nacHOCTH 0OLEKT.
[TIK-5.1. 3HaeT MeTompbl
NPOBECHHUS CPABHHTENILHOTO
aHalu3a, UCCIeJOBaHUM U
IKCHEPUMEHTANBHLIX PaboT.
I1K-5.2. Ymeer paborars co
CIIOKHBIM
HCCIIE0BaTENbCKHM,
nabopaTopHbIM

H3Mepenuii; Gopmyauposats
BBIBOABI H PEKOMEHAALIMH 10
pesyJbTaTaM uccre0BaHHs.

3HaeT: OCHOBHI A3bika
BBICOKOTO YPOBHS —
DELPHLI, — B Toii ero yacry,
KoTopas HeoOXoauma st
MaTeMaTHYECKHX
BBIYMCJIEHHHA, OCHOBHbIE
HYHUCIIEHHbIEC METO/IbI
nepBu4HOH 00paboTKH
IKCIIEPUMEHTANLHBIX
JIAHHBIX XMMHH,
(u3HUECKOit XUMUH 1
XUMHYECKOH TEXHOIOrHH,
MaTEeMAaTHYECKHE METO/bI
PELICHHSA NPHUKIAHBIX
3aJa4 XUMHH, (PU3HUecKOoid
XHMHH U XUMHYECKOH
TEXHOJIOTHH,
¥Ymeer: cOCTaBNATH
IIPOTPaMMBI Ha A3BIKE
DELPHI st peanuzaru
PeLIeHUs 33129 XHMHH,
busHyecKoit XUMUM 1
XHMHYECKOH TEXHOJIOTHH,
IPHMEHSTH HABLIKH
MIOCTPOCHHS AJITOPHUTMOB
H COCTABIICHHS MTPOrpaMM
JJISL HCTIOJIb30BAHUS
CHelHalIbHBIX
MaTeMaTHYEeCKUX
[MAKETOB, TAKHX KaK
MathCad, MathLab,
pasbupartbcs B yxe
TOTOBBIX KOMIILIOTEPHBIX
nporpaMMax ¢ LeNbio UX
OCMBICIIEHHOTO
NIPUMEHEHHH,
OIITHMHU3AIHH HITH
MOIEPHU3ALIHH 1JIsI
peureHus OMM3KUX 3ana4
XHUMHH.
Baaneer: OCHOBHBIMH
METOJIaMH peLICHHS
TIPHKJIaAHBIX 3a/1a4

TECThI, BOMPOCHI




CpeACTBAMH MAaTeMaTHYECKOM
00paboTku 1 0606LEeHHs
pe3yNbTaTOB UCCIENOBAHUI HA|
OCHOBE CTATHCTHYECKHUX
JaHHBbIX.

XMMHUH, Qusnyeckoi
XHMHH U XUMHYECKOH
TEXHOJIOTHH H
peajd3aluy ux Ha
KOMIIBIOTEPE, OCHOBHBIMH
METOJaMHM HaIllHCaHHs
NIPOrpaMM Ha SI3bIKaX
BBICOKOTO YPOBHS,
OCHOBaMH NPaBHILHOH
INOCTaHOBKH
JKCIIEPUMEHTA,
NEPBHYHOMH 00paboTKH
IKCIIEPUMEHTAJIbHBIX
JAHHBIX XHUMHH,
(bU3HYECKON XHMHH H
XHMHYECKOH TEXHOJIOIHH
H JalIbHEeHINeH X
00paboTKH ¢ LB
IOJIy4YeHUs BCei
HH(pOPMALHH W3 ITHX
9KCIIEPHMEHTAIIBHBIX
JAHHBIX.

4. ObbEM U CTPYKTYPA JUCHHATILIUHBI

TpynoemkocTs AUCHUILIHHEI COCTABIISIET 6 3aUeTHBIX equHHIL, 216 yaca.

TeMaTH4eckuit mian
¢opMma 00yuenus — ounas

Konraktaas paGora DopMbI
oOyyJaromuxcs TEKYLIEro
8 C NEJaroruYeCKumM 5 KOHTPOJIs,
No HaumenoBanue tem o § paboTHHKOM E ¢bopma
0/l | W/MIM pa3nenos/Tem g Z o E MIPOMEIKYTOUH
JMCIAITTHHE] 2 . . 2 = | 8 g Oif aTTecTauuu
2 2 E . §_l§ k) %‘ 5 8 cemecmpam)
S EE|[ 8% |mE 3
HIF I
=8
1 Ipouenyps! u pyuKIHH | 6 1-2 |3 3 12
B [IPOrpaMMHPOBAHHH.
Cpencrea paboTsI ¢
dbaiimamu.
2 Pemenne nenuueiineix | 6 3-5 |9 15 12 | Peiitunr-
YPaBHEHHUH. KOHTpOoJb No |
3 AnnpokcumManus 6 69 |6 15 12
JAHHBIX, UIMCIOTIHX
9KCIIEPUMEHTAIBHBIN
pasbpoc. :
4 | Pemenue cucrem 6 10- |12 12 20 | Pefitunr-




JTHHEHHBIX U 13 KOHTpOIb. No 2
anredpanyecKux
ypaBHEeHHH. MeTon
l"aycca.

5 Pewenne cucrem 6 14- |6 6 10
JIHHEHHBIX H 15
anreOpanv4eckux
ypaBHeHuH. MeTon
I"aycca-3eiinens.

6 | Pemenue cucrem 6 16 3
HEJIMHEHHBIX
anredpanyecKux
YPaBHEHHH.

7 | UaTepnonsmnus 6 17- |15 3 6 | Peditunr-
TabJIMYHO 33JaHHbIX 18 KOHTpOAb No 3
byHKIMI

Bcero 3a 6 cemectp: 54 54 72 | Dk3ameH (36)

Hanuuue B nucuummue

KII/KP

Hroro no qucuuminmne 54 54 72 | DOx3amen (36)

Coaepmaﬂne JEKIHOHHLIX 3aHATHH 10 JAHCHHILTHHE

Paznen L. Ilponenypel u gpysxuun. PaGora c daiinamu

Tema 1. [Ipouexypst u pynxuun

Conepxanue tembl Ilpouenypsl ¥ QyHKUHH, HX OpTraHH3alis M MCHOJB30BAHUE B
mporpaMMax. Bxoauele u BBIXO#HBIE Tapamerpsl. PopMaibHbIE H (axtuveckue napamerpel.
IlapamMeTpbI-3Ha4€HNS M IapaMeTphI-liepeMeHHbIe. JIOKATbHbIE U [I0OATBHbIE IIEPEMEHHBIE.

Tema 2. Pabora ¢ ¢aiinamu

Conepxanme Templ. OpraHusalHs B3aHMOJICHCTBHS NPOrpaMMBbI C BHELUHUMH (aiiiamMmnu
fiannbiX. CranaapTHble QyHKUMH JUis paGoThl ¢ (ailnaMu npH OpraHM3aluH BBOJA M BBIBOJIA

uHpOpMaIHH.

Pasznen I1. Pemenne HemmuelinbIX ypaBHeHuii

Tema 3. Ilpubimkénnoe pemenHe HeJHHEHHBIX YPABHEHMH

Conepkanue Tembl. IIpuGnukéHHOE pelleHHe HEIHHEHHBIX U TPaHCLEHACHTHBIX
anrebpanyeckux ypapHeHuil. Teopema BelepmTpacca. drtanbl YHCIEHHOrO penieHus. Jran
OT/C/ICHHsS. KOpHeH. I'padutieckuii MeTon M HOHSATHE 00 AHAIMTHYECKHX MeTomax. I pajuyeckoe

pelIeH’e YpaRHEHHIA.
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Tema 4. Pemenne ypasnennii st 06mux cIy4aeB

Conepxanne tembl. Pelenue HeuHeHHEIX 1 TPaHCLCHACHTHBIX anredpaHuyecKuX yparHEHHUil
METOJIOM JIEICHHS 0TPE3Ka monoam (MXoTomun). [Ipeumyiectea u HEJIOCTAaTKH MeToja. Pemenue
HEJTHHEHHBIX  TPAHCIEHICHTHBIX allreGpanyeckux YPaBHEHHI METOJIOM XOp/1.

Tema 5. Pemenne ypaBnenmii qis anddepenuupyempix Gpynkumii

Pemenune HenuHeHHBIX 1 TPAaHCLICHICHTHBIX alredpanyeckux ypaBHEHHMIA METOJIOM MPOCTHIX
HTEpalli U Ccrnocolbl obecnieueHHs cxomumocTH. Pemcnue HEJIMHEHHBIX M TPaHCHEHICHTHBIX
anredpauyecKux ypaBHeHHH MeTozoM HbioToHa. Vciopus TPUMEHUMOCTH METOJa M CKOPOCTh
CXOMMMOCTH K peuieHHio. CpaBHHTENBHBIN aHATH3 METONOB H HX HCIIONTB30BaHHE TMPH pELICHUM

3a71a4 (pU3MYECKOl XUMHH U XHMHYECKOH TEXHOJIOMUH,

Pazpnen II1. Annpoxcumanus dyHKIMii M pemenne cucrem YPABHeHHIH

Tema 6. Annpoxcnmanus yukumii MeTooM HAHMMEHBIIMX KBAJAPATOB

Comepskanne Temb. OGpaboTka JaHHEIX METONIOM HAWMEHBIIUX KBagparoB (MHK).
Jlunednsrit MHK. Cratucruueckue XapaKTEPHCTHKH OLICHOK MapameTpoB Mojend. Hemuueituuii
MHK.

Tema 7. Pemenne cucreM iuHeHHbIX anredpamvecKnx ypaBHeHuii

Conepxanne Tembl. Pemenme crerem JIMHEHHBIX anreGpanyeckKux YPaBHEHHH MeTomaMu
NPOCTBIX uTepauui, 3eiimens U MeTomoM I'aycca ¢ BeIGOpoMm rmaBmoro siementa. Yciosus
YCTOMYHBOCTH BBIYMCIICHHIA,

Tema 8. Pemienne cuerem HemHeiiHbIX YPaBHeHH

Conepxanue Temel. Pemenre cucrem HCJIMHEHHBIX ypaBHEHHH MeTo10M HbIOTOHA.

Paznen IV. Unrepnonsuus byHKnumii

Tema 9. Unrepnoasmus gyuaxumii

Conepxanne Ttembl. WMutepnonsuus TaGmmuno 3aJanHol  dynkumn. WHTepronsuuonipie
MHOrowleHs! Hetotona u Jlarpamxa. DakTOopkI, ONPeAENIOLIHE TOYHOCT HHTepnonsuuu. [lousTie
CXOIMMOCTH MHTEPMOJIANHOHHOrO npouecca. CIUTalHbl U HX CBOHCTEA. Hocrpoenne kyGuueckoro

HMHTEPNOJIALMOHHOTO CIUIAiiHA.

Conepixanne 1a6opaTopHBIX 3aHATHI 10 MMCHHILIHHE
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Tema 1. Ilpouenypet u dynxiun Beox nanueix u3 daiina u BbBos B baiin.

Tema 2. Pemenne HeNMHEHHBIX M TPAHCIICHIEHTHHIX aredpanyeckuX YpaBHEHMH MeTOJaMH
JUXOTOMHH H XOP/I.

Tema 3. Pemenue HeJHHEHHBIX M TPaHCLEHIEHTHBIX anredpauyecKuX ypaBHEHHH MeTonamu
NPOCTLIX HTepalnii 1 HeioToHa.

Tema 4. Annpoxcumarnus.

Tema 5. Pemenue cucteM nuneiinbIx anreGpandeckmx ypaBHeHH#H MeToaoM ["aycca.

Tema 6. Penuenue cucrem JIMHEHHbIX anreGpandeckux ypaBHeHHH MeTonoM ["aycca-3eiinens,

Tema 7. UuTepnonsiius o HeloTony.



Sl
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5. OUEHOYHBIE CPEJCTBA JUISI TEKYILEETO KOHTPOJISI YCIIEBAEMOCTH,
[POMEKYTOYHOM ATTECTALIMM 110 HTOI'AM OCBOEHMS! TUCHUTLINHBI
1 YYEBHO-METOUYECKOE OBECIHEYEHHUE CAMOCTOSITEJILHOI PAEOTEI
CTYJAEHTOB

5.1. Texymuii KOHTPOJIb YCIIEBAEMOCTH

Texymuid KOHTPONB YCHIEBAEMOCTH NPHBOJHTCS IO pe3ynbTaTtaM PeUTHHI-KOHTPOJIS M0
CIICAYIOIHUM KOHTPOJIbHBIM BOIIPOCAM:

PeiiTunr-xkonrpoan Nel

OcHOBHBIE IOHATHS TEOPHH IOTrPEIIHOCTEH.

Kakoe cooTHOLIEHNE CBA3BIBACT YHCITO BEPHBIX 3HAKOB C IIOIPELIHOCTHIO YHCa?

YTO 3HAYMT OTHETHTH KOPHH ypaBHEHUA?

Korzia MOXHO OT/IENUTE KOPHH YPaBHEHHS AHATUTHIECKAM METOJIOM, rpaMYecKUM METOIOM
H MalllUHHBIM METOI0OM?

CyTe urepanuonnoro meroja. KakoBbl JOCTATOYHBIE YCIOBHSI CXOAMMOCTH HTEPALIHOHHOM
[OC/IC/IOBATENIBHOCTH 171 YPABHCHHsI Ha oTpeske [a,b], conepikaem oaun kopews?

IIpu uTEpaliOHHOM METONE PENICHHsS YPABHEHWH OT HCXOJHOIO YPABHEHMS NepexousaT K
OKBHBANICHTHOMY YPaBHEHHIO BUJIA , T/I€ - IPOM3BOJILHASL HENPEPBIBHAS (BYHKIHS.

Kakas (yHKuMs nNpuBOIMT K METOLY XOpJ, a Kakas K metony Helorona? Kakum ob6pazom

BBIOMpaeM HadalbHOE NPUOJIHIKEHHE B METONE xopa?
PeiituHr-konTpOIH Ne2

1. Kaxum o00pa3oM BBIOHPAalOTCS HAYIBHBIE IIPHOITHKEHHUS IPH  DPEIICHHH YpaBHEHHS
KOMOUHHPOBAHHBIM METOOM?

2. Kakoe ycnoBue sSBIS€TCS KPUTEPHEM Il JOCTHKEHMS 3aIaHHOM TOYHOCTH IIPU  pEIICHHH
ypaBHEHHs] KOMOUHHPOBAHHBEIM METOIOM?

3. TlocraHoBka 3ajauM  HHTEPHONMPOBaHHMA. I[loueMy  NpUOTMNKAIOT — MHOFOWIEHAMH?
Nurepnionsunonnas ¢popmyna Jlarpanxa umeet Buy: . Hamucats B Pa3BepHYTOM BH/E J[BA EPBBIX
ClIaraeMblX CYMMBL.

4. Kax cBsi3ana cTeneHb MHOTOWICHA C KOJTHYECTBOM Y3708 UHTEPIOISIHH?

5 Onpenenuts 0600LIEHHYIO CTEIIEHD YHCIIA.

6 Kaxk nomyuarorcsi popMyInsl IpuOIHIKEHHOTO g depeniuposanms?

7. 3amava YHCIICHHOTO AH(hepeHIMpOBAHHS SBISIETCS HEKOPPEKTHOH - YTO 3TO 03HayaeT?

8

CyTh YHCIIEHHOTO MHTETPHPOBAHMUS.
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9. Kax momyuarorcs kagparypusie popmyist Herorona - Koreca?
10.  Kak MeHsieTcs BBIMHCIHTENBHBIN aNrOPHUTM IIpH H3MCHCHHM KPAaTHOCTM MHTErpajia s

KJIaCCHYECKUX KBAApaTy pHBIX hopmyi 1 Ui Metoxa Moure-Kapio?

PeliTunr-konrpoan Ne3

1. K xakoMy THIY MeTONOB - NHpAMBIM WM UTEPAUMOHHBIM OTHOCHTCS METOJ| [JIABHbIX
3JIEMEHTOB?

2. Kaxum 006pa3om nomyyaercs sMmupuyecKast dbopmyna?

3. UeM ommyaeTCs METOI HAMMEHBIIMX KBAPATOB OT METOA HHTEPIIOIHPOBAHHUS?

4. Kaxum obpasom crpoutcst npubnmkatomas (GpyHKIES B BUIE Pa3IMYHBIX  DJIEMEHTAPHBIX
GyHKIMi?

5. Lens cratucruyeckoit o6padorku. Yto sHauut JeTEPMHHHPOBAHHBINA alropuT™?

5.2. Hpume}l{yTquaﬂ ATTECTAMS 110 HTOTaM OCBOCHHS JUCIHITTHHEBI

IK3aMeHAUHOHHBIE BOIPOCHI

1. Pemense HETMHEHHBIX ¥ TPAHCIICHICHTHBIX anreOpaHvyeckuX ypaBHEHMH METO/IOM JeNCHMUS

OTPE3Ka ITOII0JIaM.

2. Pellenye HEMMHEHHBIX M TPAHCLICHICHTHBIX anredpanveckux ypaBHEHHIT METOI0M XOp/I.

3 Pelienne HEMMHEHHBIX M TPAHCIECHIEHTHBIX anredpanyecKux ypaBHEHHH METOIOM IPOCTHIX
HTEpalui.

4. Pernienue HenuHEHHBIX M TPAHCIEH/IEHTHEIX anreGpandyeckux ypaBHEHHH MeTonoM Hetotona.
5. ANNPOKCHMAIUS JIAHHBIX METOZOM HAMMEHBIIHX kBaaparoB (MHK). Jluneiinpii MHK.

Jluneapusanus. HemonuHomuanpuas annpoKCHMAITHs.

6. ATINPOKCHMAITHS TAHHBEIX METOIOM HAHMEHBLINX kBajparos (MHK). Henuneitaniit MHEK.

7. Pelienue cucreM nuHeHHBIX ypaBHEHHH MeTOn0M I aycca. I[Ipsmoii xog,

8. Pemenne cucrem nuneinbix ypasnenuit Meronom Faycca. Obparublii xo7.

9. Pemrenue cucTeM MUHEHHBIX ypaBHEHHH METOIOM MPOCTEIX HTEPALIMIA.

10.  Pemenue cHCTeM JIMHEHHBIX YpaBHEHHI METOIOM I'aycca-3eiiness.

I1. Peenue cuCTeM NHHEHHBIX ypaBHEHHI C TPEXAHATOHATBHOMN MaTpULEH METOOM HPOTOHKH.
12. Pemenue cucteM HenMHEHHBIX ypaBHeHH MeTo10M HbIOTOHA.

13. Hurepnonsanus Gpyukuuii metogom Helotona,
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14.  Wnrepnonsms dyurkuuii Metonom Jlarpamka.
15. Wurepnonsauus QyHKImii METOIOM KYOHYECKUX CIIIAHOB.

16. Meroze! uncnensoro anpdepeHypoBaHus.

3.3. CamocTosiTeIbHasi paboTa 00yualomerocs.

Henuneiiubie ypasuenus
3agaua 1. Merozom Oncexunn naittn peuenne nejinueiiioro ypaBHeHUs Ha orpeske [a:b]la:bje
ToUHOCTBIO £=10-2 ¢=10-2. Boi©pas noayucHnoe peienme B kaucerse HAUANBLHOIO HPHOIHIKCH .
HAHTH PeLICHUE YPABHEHUS METOIOM TIPOCTON UTEPAIHH ¢ TOUHOCTBIO 6= 104 £=10-4. Jlug merona
NPOCTOl HTEPAIN 0DOCHOBATL CXOAMMOCTL M OUCHHTB JIOCTATOUHOE i JIOCTHIKCHUS 381l N0
TOUHOCTH YHCIO HTepalinii,
3anava 2. OTjeHTh KOPHH HEAHHCHHOTO VPaBHCHUS aHAIWUTHYCCKH
Jarcetgx—x+3=02arcctgx—x+3=0.
3agaua 3. O1ienuth KOPHM HENMHEITHOTO YPaBHCHHA ANATHTHYECKH M YTOMHWTL OJIMH 113 HHY
METOOM PoD ¢ TouHOCTHIO 10 0.0].

3x4-8x3—-18x2+2=0.3x4—-8x3—18x2+2=0.
Sanada 4. O11e/mUTh KOPHH HEIMHEHHOTO YpaBHeHHs rpauteckn (nanpumep, B cpesge EXCET)
YTOMHHTE OJIMH H3 HUX MCTOJIOM NTPOG ¢ TOUHOCTHIO 10 0,01,
x2-20sinx=0.x2-20sinx=0.
3ajaua 5. O1/iemTe KOPHH YpaBHEHHS rPaQUUCCKH U yTOUHHTC OJHH H3 HHX MCTOIOM XOp/ ¢
rounocteio g0 0,001, YTounure omuu u3 kopHeH sroro YPABHCHU MCTOJOM  KacateiblbIX o
TOYHOCTBHIO J10 0.001.
x——V~080.387x=0.x—c0s0.387x=0.
3anaqa 6. OTACHUTL KOPHH yPaBHEHUS I'Padiuecky 1 YTOUHHTL OJIMH U3 HUX METOJ0M HTepaluii ¢
TOUHOCTBKY 710 (0,001,
x+Hl——=1x.x+1=1x.
Bapaua 7. Ha orpeske [0:22] [0:2] wmertosom  Heiotona  waiitn KOPCHL  YPaBHCHHS!
“X3-2x2-4x+10=0-x3-2x2-4x+10=0 ¢ Tounoctsio .01,
3apaqa 8. Mertomom Xop/1 HalTH OTPHIATCIIbHBIH KOPCHb YPABHCHM s
X3-2x2-4x+7=0x3-2x2-4x+7=0 ¢ Tounocteio 0.0001. Tpebyetes npeapapurenvioe noc rpocHie
rpaguka GpynKuMn u orIeIene KopHeii.
3agaua 9. Peiunts nenuueinbie ypaBHEeHus ¢ TOYHOCTHIO 210 0.001.
1) x3-12x-5=0 (x>0),
2) tanx—1/x=0.

3anaua 10. Pewurs saamms:
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1. BBIYHCIIMTE MONOXKUTENBHELA KOPEHDb YPaBHEHHUS

f(x)=x"—x—0.2 =0 rounocrsio 0.0001.

2. Ha¥iTH IION0XKMTENBHBIA KODEHb YPaBHEHHUS ¢ TOUHOCTEHIO 0.0001
f(x)=x"-02x-12=0

3. Berucnuts MeTooM HbtoToHa oTprnaTensubiit KOPEHb YpaBHEHHs ¢ TOUHOCTBIO 70 (0.0001.
fx)=x*-3x>+75x-10000=0

4. PelinTh METOI0M IIPOCTOli UTEpaliK ypaBHEHHE
F(x)=x*-0.6

Ha OTpe3sKe ¢ ToyHocThio 0.025.

5. PeluuTe HenMHElHHOE ypaBHEHHS

S0 =2 =In(x)- 2. cosx) -1

METOJIOM XOopJ ¢ TouHOocTRIO 0.001.

6. Mcronb3yst METO/1 IPOCTOl HTepally, PEIHTh YPaBHEHHs
f(x)=sinx—x*=0

toyHocTsio 0.0001.

Hucnennoe uHTErpHpOBaHHE

3anaua 1.Beruvcaurs nuterpa

2

Ak j 5 dx j-

ax
1+ x 155 X 25 %) ,\"\n'.f: -

2

> Bty v
a

HCIOJIB3Ysl KBAJIpaTypHbIE (POPMYJIbL:

a) UCHTPAJILHBIX MPAMOYTOJIBHAKOB ¢ marom h=0.4; nats allpHOPHYIO OLEHKY MOTPEIIHOCTH;
6) Tpaneuwni ¢ maramu h=0.4 1 h=0.2; onenurs norpemnocTs pe3yzprara no gopmyie Pynre u
YTOUHHTE PE3YIbTAT 1O PyHre;

B) CumrncoHa ¢ marom h=0.4.

[IpoMexyTouHBIE pe3ybTaThl BHIYMCIIATS C IECTHIO 3HAYAIIHMH uudpaMu. AprymeHTsI
TPUTOHOMETPHUYECKUX (YHKIMI BBIYKUCIIATH B paJHaHaX.

3amava 2. Beranemats g n=10 ¢ rounocrsio 1o 0.0001 1o dopmyne Tparnennii

<
z

[ ENTarert
G 4—X" i

+
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3apaua 3. 1) Belumcaute npuGmpkeHmoe  sHaucHue HHTCIpANa ¢ TOMOWBIO  opMy.I
NPAMOYTOIBHUKOB, Tpaneuui n Crmicona. UnCao pasHbIX OTPE3KOB pazOueHus n.t-ITcﬁBa;rzz [a:b]
B3SITh paBHbiM 10,

2) Onpesiesnte OUeHKY TOrPELIHOCTH YePes BTOPYIO Wil HCTBEPTYIO MPOU3BOJIHBIC,

3) Onpepennre abeomOTHYIO MOPEITHOCTE TPHOIMKCHHOTO SHAUCHITS MHTETpAIA.

4) Onpejenure KOJIMMECTBO Y3I0B pasOuenus, mpu KOTOPBIX HOIPEIHOCTL  UPHOIKCHHONO

3HAYCHMS HHTErPaia 110 GopMyJiaM NpAMOYroAbHUKOB, Tpaneiuii 1 CHMICONA CocTanm 0.01.

A 5 2 2
j ax ‘4 —x e
%03 & X' -9 i X

3apaua 4. 1) Beraucanms npubnmkentoe snauenme MHTETpAIa. HCHOIL3YA KBAAPATYPHYIO (OpMY.I
Faycca ¢ 11 ysiamu.
2) Onpeeinire OUEHKY HOPELIIOCTH YEPE3 IPOH3BOAHYIO 21,

3) (_)IIPCJIBJIM'I'C E'IG(.‘OE'[E()']'II}’IL) NOIrpeHIHOCTEL IIDHGJHH}{C]‘HI()E‘() SHAYCHHSI HHTCrpaia.

= a

- 3 3 2.
J- Xdx dx

16—« {w x\x? -16

-

3apaua 5, MeTo1oM 1IpSIMOYTONBHIKOB BLIMHCITHTL uHTerpan ¢ warom (,02:

.

_f X de
o \,'36—2\'3

3anaua 6. Jlna Gynkumn f(x)=cosx/(2-+sinx). NpHGTIOKEHHO BBIUMCITHTH ONPEeACTEHHBIH HHTCTPAL Ha
) I

otpeske|2:8] Touno, o GopMynaM IPIMOYrOIBHHKOR, Tpanennid u CuMIcoHa npu n=12 pasdueni

OTPE3KaA HHTCTPUPOBAHII. Beryucnnts HGC-().‘TIO'[H}"}O H OTHOCHTCJILHYI) MOIpeHoOCT.

@oHy OLCHOYHBIX CpENICTB IS IIPOBEACHHA aTTeCTalHH ¥YpPOBHA C(I)OpMI/IpOBaHHOCTM

KOMIIETEHIIMH OGY‘-IBPOIIIHXCH IO THCIHIIIHHE OCI)OPMHHCTCﬂ OTACJIBHBIM TOKYMEHTOM.



13

6. YYEBHO-METOJUYECKOE U HHP®OPMAINMOHHOE OBECNIEYEHUE

JAUCHHUITJIMHBI
6.1. Knuroo6ecneyennocts

KHnroosﬁanqEHHOCﬁ

Haumenopanue nureparypsr: aBTOp, HA3BaHHE, BHJ U3IaHUS, F'oxn Hannutte B eKTpoHHoii GHGoTe e
H3/1aTeIbCTBO BBt Bal'Y
1 2 3
OcHoBHast nurepatypa*
1. B. H. Jlobxo. MaremaTuyeckue MeTOIBI B XUMHAN 1 2018 | hutp://elib.visu.ru:80/hand)o
XUMHYECKOH TeXHOMOruH. OCHOBEI MPOrpaMMUPOBAHUS 3456789/7426
BBIYHCIIMTENBHBIX 33/1a4. YueOHOe mToco0He. Brnagumup: U3a-
Bo Bal'Y. 2018.
2. B. H. Jlobxo. MaremaTuueckue METOIbI B XUMUK 1 2019 | hup:/fe.lib.visuru:80/handic. [ |
XMMHYECKOH TEXHONOTHH. YHCIIEHHbBIE METOIB] pelueHus 3456789/8267
anredpauyeckux 3anad u 06paborku byHKumit. Yuetuoe
nocobue. Bnagumup: M3x-o BnI'Y, 20109.
3.P.I'. Cadun, A.M. Upanos, H.®. Tumep6aes. OcHOBEBI 2013 http://www.studentlibraw.rufh?
Hay4HbIX HccheaoBaHui. Opranuszanus u TUTAHUPOBaHHE ok/ISBN9785788214122 hitm|
OKCNEPUMEHTA | y4eOHOoe mocobue. Kasan. Harl. Heenen, TeXHOL
yH-T. —Kazaup : U3n-80 KHUTY. 2013. _
4. ®©.1. Kapmanos, B.A. OctpeiikoBckuii. CTaTHCTHYCCKHE 2012 | http://www.studentlibrary.ru/bo
METO/1bI 00PabOTKH SKCIEPUMEHTATBHBIX NAHHBIX. ok/ISBN9785437200599.hum!
JlaboparopueIii MpakTHKYM ¢ HCMOJIB30BAHUEM MaKeTa
MathCad: Yue6. ITocobue. M.: Abpuc, 2012,
HononuurensHas JiuTepaTtypa

1. B.I1. Ocunos. Ilpaktuxym mo [IPOrpaMMHPOBAHHIO Ha S3BIKE 2010 http://www.studentlibrary.ru/bo '

DELPHI :B24. Y. 1: CrpykTypHoe [IPOrpaMMHUPOBAHHUE :
Meﬁ. [Tocobue. M.: M3n-80o MI'TY um. H.D. Baymana, 2010...

ok/bauman_0359.html

6.2. llepuognueckue n3ganus

1. IlporpamMmmupoBatue (5kypHai).

6.3. UnrepHer-pecypcebl

1. S3bIK IporpamMmmupoBanms Pascal.

HMurerpuposannas cpeja pazpaGorku nporpamm Borland Delphi.

http://www.y10k.ru/books/ 4. http://www.abc.chemistry.bsu.by/current/fulltext.htm

2

3

5, http://www.sciencedirect.com
6 http://chemteq.ru/lib/book

7

http://www.chem.msu.su/rus
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7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHHUITJIMHBI

Jlns peanu3anuy JaHHOH JMUCHUIITAHBI UMEIOTCS CIIENUATbHBIC TOMEIIEHHS JJIsl [IPOBEJIEHH s
3aHATHH JIEKITMOHHOI'O THIIA, 3aHATHH na60paTopH0ro THII4, TPYIIIOBBIX H HHIAUBHAYAJIBHBIX
KOHCYIbTAllMH, TEKYLIEro KOHTPOJNS M IPOMEXYTOUHOM arrtecrauuu. JlabopaTtopubie paGotsi
npoBoadTcs B nabopatopuu 422-2, 423-2.

[Ipy yTeHHH JEKHHOHHOTO Kypca HCHONB3YIOTCS MYyJIbTHMEIMHHBIC cpeictBa o0ydeHus B
BUJIe Habopa clalI0B ¢ JIEMOHCTpaIHel Yepe3 MPOeKTop.

[lepeyeHp HCHONB3YEMOIO JHIEH3MOHHOTO mnporpaMMHoro obecmeuenusi: Windows 10

Lasarus, Microsoft Office 2010, Power Point, Adobe Reader,

n



13
PaGouyio nporpamMmy cocrasui goueHt Jlo6ko B.H. [//4

PerenzenTt
(npencraBurens pabotoaaresis)

000 «BUOXHMMPECYPC», Hay4HbIH cOTPYIHHIE,
K.X.H. P ﬁ/g 1/

J.K. JlaBpyxun

[Iporpamma pacemMoTpena 1 on06peHa Ha 3acelaHuy Kadeapbl XUMHH

[Tpotokon Ne_ /" ot 24 06 204 /.

3asenyronmii kadenpoit f’g///;’f;”r B.A. Kyxtun
&

Pabouas nporpamma pacemoTrpena i 006peHa Ha 3acelaHHH YYeGHO-METOMHYECKOH KOMHCCHH
HanpasyieHus 04.03.01 — « Xumusa»

IIpotoxon No_ 77 ot 25848 20,7/ r.

e

[Ipencenarens KOMUCCHH /‘/ L1
</".l‘

B.A. KyxTun
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JIUCT NEPEYTBEPKJIEHHUA
PABOYEN MPOI'PAMMBI JTUCIHMUITIJIHHBI

PaGouas nporpamMma o100peHa Ha yueOHBIH roJ

IIpotokon 3aceanus Kapenpsr Ne oT roja

3aseyromuii kadeapoi

PaGouas nporpamma ol00peHa Ha yueOHBIH I'0JT

TIporokoun 3acemanus kadeapol Ne oT roja

3apenyromuii kadeapoi

PaGouas nporpamMma ofo0peHa Ha yueOHbIH 1o

TIpoTokon 3aceqanus kadenpot Ne oT roja

3apenyromuii kadenpoi
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JUCT PEFTUCTPAIIMH U3MEHEHUM
B pabouyto NporpamMMy AUCLMILIHHLL
«UMCIEeHHbIE METOIBI B XUMUMY 00pa3oBaTebHOM nporpaMmsel Hanpasienus noarotosku 04.03.01 —

XHUMHsI, HANPABJEHHOCT: XUMHYECKHiT aHAN3, XHMUYECKAs ¥ IKONOTHIECKas SKCIEepTH3a 00BEKTOB
OKpY’KarOIIEH Cpelibl

Homep BHeceHbl H3MEHEHHS B 4ACTH/pa3fiesibl Hcnonnurens OcHoBaHue
HW3MEHEHHs paboueii nporpamMmmel DOHO (HoMep U AaTa MpOTOKOIA
3ace/aHus Kadenps)

3aB. kaenapoi /
TMoonucs DHO



