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1. EJIX OCBOEHUS JUCIIUILINHBI

Ileapro OCBOEHWS MMCHMIUIMHEL «UWMCIEHHBIE METONbI B XHMHHY SBISETCS OCBOCHIC
CTyACHTaMH  COBPEMCHHBIX  BBIYMCIMTCIBHBIX CPEJCTB BBICOKOTO YPOBHS, KAK OCHORDI
(GOpMHpOBaHHS MaTEMaTHYeCKOTO IIOAXO4a K HCIONb30BAHMIO 3HAHMI byHIaMeHTaIbHbIX
XAMUHECKIX HAayK; YMCHHC HCIOJB30BATh COBPEMEHHBIE BBIYMCIHTEIbHBIC CPEACTBA TS PeIleH s
KOHKPETHBIX 3a/1a9 XUMHH, XMMUYECKO! TEXHOJIOTHH, 00pabOTKH IKCIIEPUMEHTA, U CAMOCTOSTE/LHO
COCTaBJIATh IIPOCTEHINUE TPOTPAMMEI JUIS 3TUX IIEJIeH.

3ajgaun: B pesynbTaTe H3YYCHHS NAHHOTO Kypca CTYIEHT JOJDKEH IOJIyYUTh OCHOBHEIE
HABBIKM  TIPOrPAMMHpPOBAHUS, HM3YYHTh HAHOONEe DPACTIPOCTPAHEHHBIE METOMBI MPHOIMIKEHHBIX
BBIMHMCIIEHUH ¥ 03HAKOMHTBCS C HECKOJBKMMH IPHKJIAIHBIME TPOTPAMMHBIME KOMITICKCAMIL. 3nech
HC CTaBUTCA 3aja4a JaTb (yHJaMEHTAIBHYIO NOATOTOBKY B O6IAcTH po(eCcCHOHANBLHOT O
NpOTPaMMHPOBAHHS, XOTS UL HEKOTOPBIX CICLUANM3AMA 3TO0 MOXET OBITh oOmpaBiano. B
OONMBIIMHCTBE CY4aeB NS PeIICHHs 3ajad 0OPaGOTKH OKCIIEPUMEHTAa U MAaTeMaTUYeCKOro
MOJCMpOBAHHUsA TIPOLECCOB yXE CYIIECTBYIOT TOTOBBIE MPOIPAMMHBIE KOMIUIEKCHL OIHAKO
CTYACHTBL JIOJUKHBI HMETb SICHOE TIPE[CTABICHHE OO OCHOBHBIX METONAX IPHOIHKEHHbIX
BBIMMCIICHUH M IPAHMIAX UX NPUMEHHMOCTH. DTO MO3BOJHT, BO-IIEDBBIX, BBIOMPATh IT0IXOSIILYIO
AN PeIICHHUS KOHKDETHOH 3aJa4é MpOrpamMMy, BO-BTODHIX, MPaBHILHO UHTEPIPETHPOBATE
TIONy4aeMble  pE3yNbTaThl. TeopeTUYecKrHe OCHOBBI MPOrPAMMHPOBAHHS CTYAEHTBl OCBaMBAaiOT
TapajuIeNIbHO € M3YHCHHEM KOHKDETHOTO s3bIKa BBICOKOrO ypoBHS — Pascal (wm Delphi). 5ro
TO3BOJISICT HApAMy C KOHKDPETHBIM NPOTPaMMHPOBAHHEM YHCICHHBIX METOIOB B PAMKaX JAHHOIO
Kypca B JalbHEHIIEM 0e3 TpyJa OCBOUTH COBPEMEHHBIE TIPHKIAIHBIE BEYMCIUTCIBHBIE CHOTEML! —
MathCad, MathLab u apyrue. OcHoBHOM (opmoit NpoBeneHHsS 3aHATHH SBIAETCH BBINOIHEHNE

CTyACHTaMM IIPAKTUYECKUX 3aHSITUH Ha KOMIIBIOTEDE.

2. MECTO JUCHMIIJIUHBI B CTPYKTYPE OIIOII

Huciunnuaa « YucieHHbIe METOIBI B XUMHMY» OTHOCHTCS K 00s13aTeNIbHOM YacTH y4eOHOr0 IJ1aHa.
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3. INTAHUPYEMBIE PE3YJIbTATHI OBYYEHUSA IO TUCLHUILINHE

[Inanupyemsie pe3yibTaThI

O6yquI/ISI 0 JUCOHUIIIIUHE,

COOTHCCCHHBIE C INTaHUPYEMbIM U

pesynpraramu ocBoeHus OITOII (koMIIeTEHIMAMY U UHIMKATOPAMHU IOCTHYKEHHUS KOMIIETEHIHIA )

®Dopmupyembie
KOMIIETEHLIMK

(xom, coneprxaHue
KOMIETEHIWH)

IInanvpyemble pe3ynbTaTsl 00y4eHHs MO JUCLIUTLIHHE, B
COOTBETCTBUHU C HHAUKATOPOM JOCTHKEHHS KOMIETEHIIMH

Huaukatop noctiwkeHus
KOMIIETEHL[U K
(x00, codeporcanue unduxamopa

PesynbraTsl 00yuenus no
JUCLMIUTHHE

HanmeHnoBaHue

OLICHOYHOI'O CpeACTBa

OIIK-5 Cnocoben
HCIIOJIb30BaTh
CYLIECTBYIOIIHE
NporpaMMHbIE
NPOAYKTHI U
MH()OpPMAaLIMOHHBIE
0a3bl JaHHBIX IS
pelleHus 3a1a4
npodecCHOHAIBHO
1 IeATENIbHOCTH C
YYETOM OCHOBHBIX
TpeboBaHuit
MH(OPMAIHOHHOMN
6e30MacHOCTH.
IIK-5 Criocoben
NIPUMEHSTh
UH(OPMALIMOHHBIE
TEXHOJIOIHH U
CHeLMaIu3UPOBaHH
bl€ IPOTrPaMMBI J1JIst
00paboTku
MOJTYYEHHBIX
JaHHBIX

OIIK-5.1. 3Haet ocHOBHbIE
MeToel cOopa u
npeaBapuTeNbHOM 00paboTku
NOJy4eHHOH HHpOopMaLy,
OCHOBHBIE MaTeMaTUYECKHUE
MOJIEIH, IPUMEHSIEMBIE IS
pelieHts 3aaa4 B 0061acTH
npodecCHOHaTbHOM
JESTeTbHOCTH.
OIIK-5.2. YMeeT npUMeHSTS
CYIIECTBYIOLINE NMPOrPAMMHbIE
NPOIYKTHI U
MHOOPMAaLMOHHBIE Ga3bl
JAHHBIX U1 PELICHHS 3a]a4
npodeccHoHaIbHOM
JEATENBHOCTH C yYETOM
OCHOBHBIX TpeOOBaHHMIM
HH()OPMALIMOHHOM
6e30nacHOCTH.
OIIK-5.3. Bnanenue
HaBBIKAMH CUCTEMHOM
06paboTKH Moy4eHHOM
¥H(OpMaLKMK U pe3ybTaToB
NPH NPOBEAEHUH (PUZUKO-
XUMHYECKHX HUCCIIENOBaHUH U
Hay4YHBIX paboT; OCHOBHBIMH
CPENCTBaMH TIOMCKA U
COPTHPOBKHM Hay4HOM
UHGDOPMALIMH B I106aIbHOM
cetH Internet; cnoco6HOCTBIO
aHaJIM3UPOBAaTh U OLIEHMBATD
YTPO3bl UHPOPMAILHOHHOMH
6e30macHOCTH 00BEKTA.
ITK-5.1. 3HaeT mMeToaB1
NPOBEJECHHUS CPABHUTEILHOTO
aHaJii3a, UCC/IeOBaHUM U
9KCMEPUMEHTAIBHBIX PaboT.
I1K-5.2. Ymeer paborats co
CJIOJKHBIM
MCCJIEIOBATEIbCKUM,
J1abopaTopHBIM
000pyIOBaHHEM U CPEICTBAMM
u3MepeHuii; @opmynuposarh
BBLIBOJIbI U PEKOMEHIALMH 110
pe3ysIbTaTaM HCCIIENOBaHUS.
I1K-5.3 Bnageer MmeTogamu u

3HaeT: OCHOBBI SI3bIKa
BBICOKOT'O YPOBHSI —
DELPHI, — B T0ii ero yacru,
KOTOpasi HeoOXoauma a1s
MaTeMaTHYeCKuX
BBIYHUCIIEHUN, OCHOBHbIE
YHUCJIEHHbIE METO/IbI
NepBUYHON 00paboTKU
9KCHEPUMEHTAJIBHBIX
JAaHHBIX XHMUM,
buzryeckol XumMuu U
XMMHYECKOH TEXHOJIOTUH,
MaTeMaTHYEeCKHUE METObI
peLIEeHHSs MPHKIIaJHbIX
3a/1a4 XUMHHU, QHU3HYECKOH
XMMHH U XUMHYECKOH
TEXHOJIOTHH.
Ymeer: COCTaBIATH
IIPOrpaMMBI Ha SI3BIKE
DELPHI nns peanusanuu
peIIeHus 3aa4 XUMHUH,
Gu3pyUecKoit XuMuH 1
XAMHYECKOH TEXHOJIOTHH,
IIPUMEHSTh HaBBIKH
MOCTPOEHUS AITOPUTMOB
U COCTaBJIEHHUS IIPOTPaMM
JUIA UCIIOJIb30BaHUS
ClIeIUANIbHEIX
MaTeMaTHUYECKUX
ITIaKE€TOB, TAKUX KaK
MathCad, MathLab,
pa3bupaTbscs B yixke
TOTOBBIX KOMIIBIOTEPHBIX
IIporpaMMax C HeJIbl UX
OCMBICIIEHHOI'O
NIPUMEHEHHUS,
OIITUMU3ALINH UJIH
MOJEPHU3AINH IJIs
pelenus OMU3KKX 3a1a4
XUAMUH.
Baageer: OCHOBHEIMU
METOJIaMHU pELIECHUS
NIPHKJIaIHBIX 33734

TECThI, BOMPOCHI




CPeCTBAaMH MaTeMaTHYECKOM
06paboTku u 0600IeHHsA
pE3ybTaTOB HCCIENOBAHHM Hal
OCHOBE CTaTUCTHYECKHX
JAHHBIX.

XUMHH, QU3ndecKoi
XUMUHU U XUMHUYECKOHN
TEXHOJIOTHH H
peau3anyu ux Ha
KOMITBIOTEPE, OCHOBHBIMU
METO/IaMH{ HaITUCAHUS
IIPOrpaMM Ha SI3bIKax
BBICOKOTO YPOBHS,
OCHOBaMH IIpaBUIBHOU
IIOCTaHOBKH
9KCIIEpUMEHTA,
IIEpBUYHOM 00paboTKU
9KCIIEPUMEHTATBHBIX
JAHHBIX XHUMHUH,
bu3nvecKo XUMuUK U
XAMHYECKON TEXHOJIOTHHU
M JaJbHEHIEeR ux
00paboOTKH C IEIBI0
IIOJIyYEHUS BCEU
“HQOPMAIMHU U3 STHX
9KCTIEPUMEHTATBHBIX
JTAHHBIX.

4. OFBbEM U CTPYKTYPA TUCHHUIIJINHBI

TpymoeMKOCTh AUCIUIIINHEI COCTABIISET 6 3a9€THBIX enUHUIL, 216 yaca.

TemaTHuecknii mian
dopma o0yuenus — ounas

KonTakTHas pabora ®opMbI
oOyJaromuxcs TEKYIIETO
8 C MIeJarOTHIECKUM = KOHTPOJIS,
Ne HanmMeHoBanue Tem o § paboTHUKOM 7 dopma
0/ | W/WE pa3aenos/TeM 5 = § £ | IpoMexXyToUH
JUCIUILTHHEL % - ) 2 s .| 8 3 | oit arrecranum
@] E = g = = g 5 = 3 - (l’lO
Y 5|8 eEs| 828l 3 cemecmpam)
T |2 |EE|EE|SEg©
=8
1 IIponienyps! u dyHkImu | 6 1-2 |3 3 12
B IIPOrPaMMHUPOBAHHH.
Cpencrsa paboTEI ¢
daiinamu.
2 Pemenne nenwHeMnrx | 6 3-5 |9 15 3 12 | PefiTunr-
YPaBHEHUH. KOHTpoJb Ne 1
3 | AnmpoxcuMarust 6 69 |6 15 3 12
JAHHBIX, UIMEIOIIHX
SKCIICPHUMEHTAIBHBIN
pazbpoc.
4 | Pemenue cucreM 6 10- |12 12 2 20 | Petitunr-
JIMHEWHBIX U 13 KOHTPOJIb. No 2




anreOpandecKux
ypaBHEeHUU. MeToxn
T'aycca.

5 Pemenue cucreM 6 14- |6 6 1 10
JIMHEUHBIX U 15
anredpandecKux
ypaBHeHUU. Metox
I"aycca-3eiigens.

6 | Pemenue cucrem 6 16 3
HEJIMHEUHBIX
anredpan4ecKux
YpaBHECHUH.

7 | UaTepnonsmus 6 17- |15 3 1 6 | Peiitunr-
TabJIMYHO 3aJaHHBIX 18 KOHTpoJb Ne 3
byHKIui

Bcero 3a 6 cemectp: 54 54 72 | Ox3ameH (36)

Hanwune B TUCHUILIMHE

KII/KP

Wtoro no nucnumivee 54 54 72 | Ox3ameH (36)

Conepnca}me JEKIIHOHHBIX 3aHATHH M0 JUCIHUAIINHE

Pasznean L. [Ipouenyps! u pynknuu. Pabora ¢ paiinamu

Tema 1. IIponenyps! 1 GyHKIHH

Conepxxanue TeMsl. [Iporienyps! 1 QyHKINH, UX OpraHU3AIMS M UCIIOBE30BaHUE B IIPOTrpaMMaXx.
Bxonnble 1 BBIXOHBIE TapaMeTpbl. DopManbHbIe U GakTHuecKue mapaMeTprl. [lapameTpri-3HaueHUS
U TTapaMeTphI-niepeMeHHbIe. JIoKambHbIE U INT00ANbHBIE IEPEMEHHEIE.

Tema 2. Pa6ota ¢ daitiamu
Conepxanme Tembl. OpraHu3aiyisi B3aUMOJIEHCTBHS IPOTPaMMEI C BHEINHUMH (aiinaMu

nauablX. CranpapTabele QyHKIMM A paboTel ¢ QaiiiaMud NpU OpraHU3aldd BBOJA W BBIBOJA

HHGpOpMAaITUH.

Paznen II. Pemenue HeIMHEHHBIX ypaBHEHH

Tema 3. IIpn6amkénHoe penmeHue HeJIMHEHHBIX YPaBHEHHIA
Copmepxanue Tembl. [IpubnmxE€HHOE pellleHWE HEMMHEWHBIX ¥ TPAHCIEHACHTHBIX
anreOpanueckux ypaBHeHuH. Teopema BeiiepmTpacca. DTanmel YHCIEHHOTO peIIEHUS. ITam

oTheneHus KopHed. ['padmyeckuit MeTonq M NOHSATHE 00 aHATUTHUYECKUX MeTonax. | padmueckoe

pelIeHre YpaBHEHUH.
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Tema 4. Pemenue ypaBHeHHii 1151 00MHX CJIydaeB

Conepxanune TeMbl. PeleHne HelMHENHBIX M TPAHCICHICHTHBIX anreOpauvecKux ypaBHEHH
METOZIOM JEJICHHUS OTpe3Ka momnonaM (auxoToMun). [IpenmymiecTBa u HeTOCTATKH MeToa. Permeniie
HETMHEHHBIX M TPAHCICHICHTHBIX alre0paldeckux ypaBHEHHH METOIOM XOPJI.

Tema S. Pemenue ypasuennii 1is nuddepennupyempix gpyHKmmit

Pemienvie HEMMHEHHBIX U TPAHCIICHAEHTHBIX aNreOpanyecKux YPaBHEHHMH METOAOM MPOCTHIX
UTepaluii ¥ CIocoObl OOECHEYEeHHS CXOIMMOCTH. PelleHue HeIMHEHHBIX H TPaHCUEHICHTHBIX
anreOpandeckux ypaBHeHHH MeTomoM HpioToHa. VCIOBHS HPHMEHHMOCTH MeTola W CKOpOCTh
CXOIUMOCTH K pemreHui0. CpaBHUTENBHBIN aHAIW3 METOIOB M WX MCIOJIb30BAHHE IIPH peIIeHUU

3a7a4 GU3NIECKON XUMUH U XUMUYECKOH TEXHOJIOTHH.

Paspen III. Annpoxcumanus GpyHKkumii H peleHue cucrem YPaBHeHHIA

Tema 6. Annpokcumanus GpyHKIHHE MeTOI0M HAMMEHbIIHX KBaJpaToB

Conepxanue TeMbl. OOpa0oTKa JAHHBIX METOJOM HAMMEHBIIHX kBagparoB (MHK).
Jlnnedtnei MHK. CratncTrHYecKne XapaKTEepHCTHKH OIEHOK napaMeTpoB MoJenu. Hemunelnsiii
MHK.

Tema 7. Pemenue cucTem JTHHEAHBIX aarefpandeckux ypaBHeHHi

Conepxanue Tembl. PelleHHe cHCTeM NHHEHHBIX anreGpandecKux YPaBHEHUH MeToaamu
IPOCTEIX HTEpalui, 3edmens M MeTogoM laycca ¢ BBEIOOPOM TIJIABHOTO 3leMeHTa. Y CIOBHS
YCTOMYUBOCTH BBIYHCIICHHIA.

Tema 8. Pemenne cucTem HelMHEHHBIX ypaBHeHHI

Conepxanue TeMbl. Pemenue cucreM HeMMHERHBIX ypaBHEHHH MeTon0M HbIOTOHA.

Paznen IV. UnTepnoasiuus dysxumii

Tema 9. UaTEepnoasiuus QyHKmii

Conepxanne Tembl. WHTepnonanus TaOIuuHO 3aMaHHON Gynknun. UHTepnonsuuonHse
MHorowieHs! Hetotona u Jlarpamka. ®axTopsl, onpeaensiomue TOYHOCT uHTEepnoysiuun. [lousTue
CXOIMMOCTH MHTEPIOJIAUHMOHHOrO nponecca. Cruraiiuel U ux csoiicta. [locTpoeHne Ky6uueckoro

HHTCPIIOJIIIUOHHOIO CIIJIalHA.

Conep:xanue J1a60paTOPHBIX 3aHATHIA 10 THCHMILIAHE
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Tewma 1. IIpouenype u Gynxuus Beox nanusix u3 daiina v BEBOI B Gaiin.

Tema 2. Pemenue HeNMHEHHBIX W TPAHCIEHIEHTHBIX anreOpayecKuX YpaBHEHHH MeTonaMu
JUXOTOMHUH H XOP/I.

Tema 3. Pemenne HETHMHEHHBIX M TPAHCIEHIEHTHBIX anreOpauyecKuX YpaBHEHHH MeToavu
IPOCTHIX uTepauuid u Herotona.

Tema 4. Annpokcumarnusi.

Tema 5. Pemenue cucteM THHEHHBIX alrebpandecKix ypaBHeHH# MeTonoM ["aycca.

Tema 6. Pemienue crucTeM IMHEHHBIX anrebpandecKux ypaBHeHu# MeTooM ["aycca-3eiiners.

Tewma 7. Untepnonsuust mo Herotony.
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5. OHEHOYHBIE CPEJACTBA JUIA TEKYIIETI'O KOHTPO.ISI YCIIEBAEMOCTH,
MMPOMEXYTOYHOM ATTECTALIMH I10 UTOT'AM OCBOEHUSI JACITUTIIIMHBI
U YYEBHO-METOAUYECKOE OBECIIEYEHUE CAMOCTOSITEJIBHOI PAEOTBI
CTYJAEHTOB

5.1. Texymmuii KOHTPOJIb yCIIEBAEMOCTH

Texymuii KOHTPONb yCIIEBAGMOCTH NPUBOIMTCA IO PE3yIBTATAM PEUTHHT-KOHTPOJIS 110
CIICTYXOIIUM KOHTPOJIBHBIM BOIIPOCAM:

PeliTunr-konTpoan Nel

OCHOBHBIE IOHSATHS TEOPHH TIOIPENTHOCTEA.

Kakoe cooTHOLIEHHE CBSI3BIBAET YMCIIO BEPHBIX 3HAKOB C MOTPELIHOCTHIO YucIa?

YTO 3HAYUT OTAENUTH KOPHH YPaBHEHHUS?

Korna MOXHO OTIENHTh KOPHH ypPaBHEHHS aHATUTHIECKAM METOJIOM, IPaUIECKUM METOIOM
U MallUHHBIM METOIOM?

Cyts uTepanuonHOro merona. KakoBwl mocrarousbie YCJIOBUSL CXOIUMOCTH HTEPAIHOHHOIN
TIOCIICNOBATEIEHOCTH  [UIsl ypABHEHHUS Ha OTpeske [a,b], comepxamem onun kopers?

IIpy UTEepanMOHHOM METOIe PEUIEHHS YPaBHEHHH OT HCXOIHOIO YPaBHEHHS MNEPEXOIsT K
SKBHUBAJICHTHOMY YPaBHEHHMIO BHJA , TI€ - IPOM3BOJIBHAS HENpPEPHIBHAS DYHKIIAS.

Kaxast QyHKumus NpHBOOUT K METOMy XOpH, a Kakas K Metony Herorona? Kakum obpasom

BEIOHpAEM Ha4aNbHOE IPHOIMKEHAE B METOMIE XOP.?
PeliTHHr-KOHTpOIL No2

1. Kakum o0pasom BEIOHpAIOTCS HaYambHBlE MPUOIHKEHHS OPH DPEUIEHHH YpaBHEHHS
KOMOHMHUPOBaHHBIM METOIOM?

2. Kaxoe ycnoBue SIBISCTCH KPHTEDHEM UL JOCTHKEHHMS 3aMaHHON TOYHOCTH IPH  pelleHUH
YPaBHEHUS KOMOMHHPOBAHHEIM METOI0M?

3. TlocranoBka 3ama4y¥  WHTEPHOIHPOBAHHS. [lowemy mpubnmxaroT  MHOrOWICHAMH?
Wurepnonsuuonnas gpopmyna Jlarpamxa umeer sun: . Hamucats B Pa3BEPHYTOM BHJIE /IBa IEPBLIX
CJIaraeMbIX CyMMBL.

4. Kax cBsi3ana cTeneHh MHOTOWIEHA C KOJHYECTBOM Y3IIOB HHTEPIIONSIIHN?

5 Omnpenenuts 0600MIEHHYIO CTEIEHD YHCA.

6.  Kak nomygarorcst hopMyIisl IpHOIIIKEHHOTO maddepeHnnpoBanys?

7. 3anaya uncieHHOTO qudhepeHITUPOBAHHS ABIAETCS HEKOPPEKTHOM - 4TO 3TO 03HayaeT?

8

C}’Tb YHCJICHHOTI'O UHTECTPHUPOBAHHUA.
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9. Kak nonyuarorcs kBaparypusle popmyisl Herotona - Koteca?
10. Kak MeHSeTCS BBIMHCIMTENBHBIA AITOPUTM NPH H3MEHEHHH KPATHOCTH UHTETpana st

—

KIIaCCHYECKHX KBaJpaTypHbIX hopmyn i it MeTona Monte-Kapio?

PelTHHI-KOHTpOIL Ne3

1. K kakoMy THmy METONIOB - NpSIMbIM WM HTEDAIHOHHBIM OTHOCHUTCS METON [JIABHDLIX
3JIEMEHTOB?

2. Kaxum 06pasom momydaeTcs sMnupudeckas Gpopmyia?

3. YeMm OTIHYACTCS METO/ HANMEHBIIHX KBAAPATOB OT METO/Ia HHTEPIIOIAPOBAHYS?

4. Kaxum oGpasom ctpoutcs mpubimkaromas QyHKIHS B BHAE pasTduHbIX JJIEMEHTAPHEIX
byHKIMIA?

5. Iens cratuctryeckoit 06pabotky. YTo 3HAUHT ACTEPMHUHUPOBAHHBINA AITOPUTM?

5.2. HpOMe)KyTO‘IHaH aTTeCTAalUsA 10 UTOraM OCBOEHUS NUCITAILIUHBI

JK3aMeHANHOHHbIE BONPOCHI

1. Pemenye HeIMHERHBIX W TPAHCHEHICHTHBIX ANTe6paNYecKiX YPaBHEHHH METOIOM JIe/IeHis

OTPE3Ka IIOII0JIaM.

2. PemeHne HeMMHERHBIX M TPAHCIICH IEHTHBIX ANTe0pAnYecKUX YPaBHEHHM METOZOM XOp/I.

3. Pelnenye HeMMHERHBIX M TPAHCLEHAECHTHBIX ANTe6PAHIECKHX YPaBHEHHM METOJIOM MPOCTHIX
HATEparui.

4. Pelenve HeTMHERHBIX ¥ TPAHCIICHIEHTHBIX ANTe0PAHIECKHX ypaBHeHMH MeTonoM Herotona.
5. ATIIPOKCHMAIMS JaHHBIX METOJIOM HAWMEHBINUX KBaIPAaTOB (MHK). Jluneiineiit MHK.

JIluneapusanus. HemonuuomuanbHas anmpokcuMarust.

6. ANNpPOKCHMAIHS TaHHBIX METOAOM HAUMEHBIIHX kBanpaToB (MHK). Henunelinsiit MHK.

7. Pemenne cucrem nuHeHHBIX ypaBHeHuit meTonom aycca. Ipsimoit xo.

8. Pemenne cucrem muHelHBIX ypaBHenuit MeTonom aycca. OO6paTHsIif X0,

9. Pemenne cuctem MMHEHHBIX ypaBHEHH METOOM POCTHIX UTEpaIui.

10. Pemenue cucrem muHeHHBIX ypaBHenuit MmeTonom Iaycca-3eiinens.

11.  Pemenue cucTeM TMHEHHBIX ypaBHEHHH C TPEXAHArOHATBHOM MaTpHIEH METOAOM MPOTOHKH.
12. Penienune cucreM HenuHEHHBIX ypaBHEHHH MeTonoM HpI0TOHA.

13.  WuTepnonsims Gpyuxnuit Mmetonom Herorona.
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14.  Hurepnonsmus ¢yHKIwiA MmeTonoMm Jlarpamxka.
15.  HaTtepnonsus GyHKIHA METOIOM KyOMYECKHX CILUIAHHOB.
16.  Meroasl yHCIEeHHOTO MU GEpEeHIIMPOBAHUS.

5.3. CamocTosnTebHas paboTa 00y4aomerocs.

Henvuelinsle ypaBHEeHUS

3axaua 1. Merozom Oucekuny HaliTh pelieHue HeTHHEHHOro ypaBHeHHs Ha oTpeske [a;b]|a

T04HOCTBIO £=10-2 ¢=10-2. Buibpae nosny4uennoe peierye B Ka4ecTBe HAYAILHOIO MPHOIIKCHUS.
HalTH PeIleHHe YPABHCHNS METOIOM NIPOCTOM HTepalHy ¢ TOUHOCTBIO £=10—4 ¢=10~4. [l meto 2
IpOCTOl uTepalun 000CHOBATh CXOAMMOCTh M OLUEHHUTEH JOCTATOYHOE JUISI AOCTHKCHNAS 3aaHBoMH
TOYHOCTH YHCIIO HTEpaLiHii.
3anaua 2. OTaenuTs KOPHH HENMHEHHOTO YpaBHEHHS aHATUTHYCCKH
2arcctgx—x+3=02arcctgx—x+3=0.
3anaga 3. OTnenuTh KOPHH HEITMHEHHOro ypaBHEHUS AHATMTHYECKM M YTOUHWTH OJAMH N3 Hii
METONOM HPoO ¢ TouHOCTHIO j10 0.01.
3x4—8x3—-18x2+2=0.3x4—-8x3—18x2+2=0.
3anaua 4. OraennTs KOPHM HETUHEHHOro ypasHenus rpadudecku (manpuMep, B cpeae EXCEL)
YTOYHNTH OIMH U3 HUX METOA0M TIpol ¢ TounocTHo 10 0,01.
x2-20sinx=0.x2-20sinx=0.
3agaua 5. OtnenuTe KOpHH ypaBHEHHS IpadUYecKH U YTOUHHUTE OJMH M3 HHX METOIOM xXopi ¢
TouHOCTRIO M0 0,001. YTounuTe OaMH W3 KOpHEH STOr0 YPaBHEHHS METOIOM KACATEILHBIX o
TOYHOCTHIO 710 0.001.
x——c050.387x=0.x—c0s0.387x=0.
3anaua 6. OTaenUTH KOPHY YPABHEHUS IPAGUUECKA U YTOUHUTD OJIUH U3 HAX METOIOM urepaumii ¢
ToUHOCTRIO 110 0,001,
xH——V=1x.x+1=1x.
3agawa 7. Ha orpeske [0;2] [0;2] wmeromom Heworoma maiitu KOPEHb  YPaBHECHIs!
—X3-2x2-4x+10=0-x3-2x2-4x+10=0 ¢ Tounoctsio 0,01.
3aaaua 8. Metozom XOp HaWTH OTpHIIATEIbHBIH KOpEeHb VPaBHEHHKS
X3-2x2-4x+7=0x3-2x2-4x+7=0 ¢ Touynocth0 0,0001. Tpebyercss mpeaBapHTEIbHOE NOCTPOCHITS
rpaduxa QYyHKIHY i OTICICHHE KOPHEH.
3agaqa 9. Pemnuts HenuHelHbIe YpaBHEHUS ¢ TOYHOCTHIO 10 0.001.
1) x3—-12x—-5=0 (x>0),
2) tanx—1/x=0.

3axaua 10. Perouts 3a1auus:
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1. BEIYMCIHTE ONOXKUTENBHBIA KOPEHD YPABHEHHUS

f(x)=x"—x—0.2 =0 rouroctso 0.0001.

2. HaliTu NONOXHUTENBHBIA KOPEHb YPABHEHHUS ¢ TOYHOCTHIO 0.0001
f(x)=x>-02x-1.2=0

3. Berauciuts MeToniom HeroTOHA OTpHIaTebHBIN KOPEHb YpaBHEHHS ¢ TOUYHOCTHIO 10 0.0001.
f(x)=x"-3x+75x=10000=0

4. PelinTh METOZIOM IPOCTOMN UTEPALMY YPABHEHHE
f(x)=x"-0.6

Ha OoTpe3Ke ¢ TOYHOCTRIO 0.025.

5. Pemnth HenMMHEWHOE ypaBHEHUS

) =x -In(x)~-2-cosi) -1

METOIOM XOpA ¢ TouHOCThIO 0.001.

6. Mcrions3yst METOZ IPOCTO# HTEPALMH, PEITHT YPaBHEHHUS
f(x)=sinx-x*=0

TouHocTeo 0.0001.

YucnenHoe HHTETPUPOBAHUE

3anayua 1.BeruvicauTs uHTErpal

i3

dy j- A
S I‘:‘ .“ZL vai /3 x‘ —_ ..,5 3-\}'5«‘: Flﬁ..'?l _9

UCIIOJIb3Ysl KBaJpaTypHbIe (GOPMYIIBL:

(oo tmbmu—‘ oy
g
a
'm‘

a) IEHTPAIBHBIX IPSIMOYTOJILHUKOB ¢ maroM h=0.4; nate aIPUOPHYIO OLEHKY IOTPEIIHOCTH;
0) Tpanermii ¢ maramu h=0.4 u h=0.2; onenuTs IOTPEIIHOCTE pe3yJbrara o Gopmysie Pynre u
YTOYHHTE Pe3ysbTaT o Pynre;

B) Cumricona ¢ marom h=0.4.

IIpoMexyTOUHBIE Pe3yIbTATHI BEYHUCIIATH C IIECTHIO 3HAYAIIUMHE uudpamMu. ApryMeHTHI
TPHIOHOMETPHYECKHUX (QYHKIMH BEIMUCIIATE B PaJHAHAX.

3amaua 2. Berancnuts g n=10 ¢ Tounoctsio 10 0.0001 1o dopmyne Tpanennit

vIE6— iy

<
x

j- XTdy
5 “\f 4 — x:

(] -womo»-o-* An
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3agaua 3. 1) Beumciure npubmKeHHOS 3HAYEHUE HHTEIpaia ¢ TOMOUIBIO  opuiy i
NPAMOYTONBHUKOB, Tpaneund u Cnmicona. UnCIo paBHBIX OTPE3KOB paszbuenus HHTEepBasa a:b]
B35Th paBHBM 10,

2) Onpenennte OUEHKY MOTPEIUHOCTH Yepe3 BTOPYIO HIlH YETBEPTYIO IIPOUIBOHBIE.

3) Onpenenure aGCOMOTHYIO OIPEIIHOCTE TPHOIHKEHHOTO 3HATCHIS UHTErpasa.

4) Orpezesure KOMMYECTBO Y3I10B pasOueHHs, npy KOTOPBIX [OIPEIHOCTE NPUOIHKEHHOTO
3HAYEHMS HHTETPala 1o GopMyiaM IPAMOYTOIbHUKOB, Tparneuuii u Cummncona coctanut 0.01.

I

%

n -
3. < &
ax '{ «,}4 —x"de
AV -9 i
3amaua 4. 1) Beraucauts npubImkeHHoe 3HaUCHNE MHTEIpasia. UCHOIb3YS KBaAPaTYPHYIO GOpMY.
I'aycca c 11 yzaamu.
2) Onpenienure OUEHKY NOrPEITHOCTH HYePE3 NPOU3BOIHYIO 2n.

3) Ol”lpi‘ﬂ@ﬁﬂ'l‘@ 516(305'[&)'1"{-1}'}'() HOOIpCIIHOCTE ]"Ipl‘{ﬁﬂl’l}KeHHOi‘O 3HAYCHUW UHTCTpaia.

f Xdx _{
16— 1 wwx\,"x -16

3axaga 5. MeTooM NpsAMOYTOTEHUKOB BBIMHCITHTS unTerpan ¢ warom (0,02:

z

{- j- iy
xq +16 36— X7

3anaqa 6. [lna dyuximu f{x)=cosx/(2-+sinx). NPUOIMKERHO BRIMUCITHTD OMPEICTCHHBIN HHTET pasi 1

otpeske|2;8] To4HO, MO0 GopMyIaM IPAMOYTOIbHAKOR, Tpanenui u Cumricona npu n=12 pastues

OTPE3Ka HHTICTPUPOBAHNI. Beraucante aOCOE[}OTHyPO H OTHOCHUTEIBHYIO NIOT PCHIHOCTE.

QOHJ OUEHOYHBIX CPEACTB IS IIPOBENCHHS aTTeCTalMK YPOBHSA CHOPMHPOBAHHOCTH

KOMIIETEHIUH 06yanonmxcsI 110 TMCOUIIIINHE Oq)OpMJISICTCSI OTACTIBHBIM TOKYMEHTOM.
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6. YAEBHO-METOJIUYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHUE

JAUCITUAITINHBI
6.1. KuuroobecneueHHOCTD

KHUI'OOBECIIEYEHHOCTh

|
Hanmenosanue nuTepaTypsl: aBTOp, Ha3BaHMe, BHJ H3/aHHS, Fon | o wane s STEKTPOHHOM GHGHOTE ke :
U3/1aTEIbCTBO M3/1aHus By [
1 2 3 o
OcHoBHas nuTepatypa*
1. B. H. JIobxo. MaremaTuuecknue METOIBI B XUMHH U 2018 | http://e.lib.vIsu.ru:80/hand]
XUMHYECKOH TeXHOIOTUH. OCHOBBI IPOrPaMMHUPOBAHHS 345678977426
BBIMHCIUTENBHBIX 3a/ia4. Y 4eOHoe nocodue. Bramxumup: 13-
Bo Bal'V. 2018.
2. B. H. JIobxo. MaremaTuyeckue METOIHI B XUMHH H 2019 | http://elib.visu.ru:80/hand i
XHUMHYECKOH TeXHONOTHH. UHCTIeHHBIE METOIBI PELICHHS 3456789/8267
anrebpanvecKux 3a1a4 u 00paboTku GyHKIwmit. VaebHoe
nocobue. Bragumup: Usn-so Bal'V, 2019.
3.P.T. Capun, A.W. UBaros, H.®. Tumep6aes. OcHOBEI 2013 | http://www.studentlibrary.ru/|
HayYHBIX HcclenoBanui. OpraHu3amus U IaHupOBaHIe ok/ISBN9785788214122.
OKCIEpUMEHTa : yuyeOHoe mocobue. KasaH. Ham. uccnen. TeXHOL.
yH-T. —Kazans : Usn-so KHUTY. 2013.
4. ®.U. Kapmanos, B.A. OcrpeiikoBcknii. CTaTHCTHUECKHE 2012 | http://www.studentlibrary.ru/bo |
METO/IbI 00PabOTKHU IKCIIEPHMEHTATBHBIX JaHHBIX. ok/ISBN9785437200599.htmi |
JIabopaTopHBIit IPaKTHKYM € HCIIONB30BAHHEM TIaKeTa ;
MathCad: Yue6. ITocobue. M.: A6puc, 2012. ;
HOHOJIHI/ITeIIbHaH JIUTEpaTypa T
1. B.IL. Ocunos. ITpakTHKyM O MPOrpaMMHPOBAHHMIO HA S3BIKE 2010 | http://www.studentlibrary.ru/bo |

DELPHI : B2 9. Y. 1 : CrpykrypHOe MIPOTPaMMHUPOBAHHE :
y4e6. Ilocobue. M.: M3a-8o MI'TY um. H.3. Baymana, 2010...

ok/bauman_0359.htm]

6.2. Ilepnonuueckne u3naHus

1. IlporpammupoBanue (3KypHa).

6.3. UnTepHeT-pecypcenl

1. SI3pIK IporpammupoBanus Pascal.

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

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

HurerpupopanHas cpesa pazpaboTKu nporpamm Borland Delphi.

http://www.abc.chemistry.bsu.by/current/fulltext.htm
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7. MATEPUAJIbHO-TEXHUYECKOE OBECIIEYEHUE JUCLHUILIVNHBI

JUst peanvsaniu NaHHOH JUCIHUILTHHEI UMEFOTCS CHEHANbHBIE IOMEEHHS TS IIPOBEICHU S
3aHATHH JIEKIHOHHOTO THUIA, 3aHATHH JIAOOPATOPHOTO THIA, TPYIIOBHIX H HUHAUBUIYTBHBIX
KOHCYJIPTalli#, TEKYLIEro KOHTPOJS M TNPOMEXYTOYHOH AaTTeCTAIlWH. JIabopatopubie paboThHI
IIPOBOJATCS B Jabopatopuu 422-2, 423-2.

IIpy 9TeHHH JEKIHOHHOrO Kypca HCHOJB3YIOTCS MYIbTHMEIUHHBIE CpelcTBa OOy4YeHHs B
BUJIC HAbOpa CIIaii/I0B ¢ NEMOHCTpALIHEH Yepe3 IPOEKTO.

IlepeueHb HCTONB3yeMOro JHIEH3MOHHOTO IPOTPAMMHOrO obecmedenus: Windows 10.

Lasarus, Microsoft Office 2010, Power Point, Adobe Reader,
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Pabouyro mporpammy cocrasui gouedT JIo6ko B.H. //
/

Penenzent
(mpencraButens paboTogaATENS)

000 «BUOXNMPECYPCy, Hay4HBI# COTPYIHHK

K.X.H. )
¢

) -~ 0 p
IIpotokon Ne /0 or  25. &6 2071 .
3aBemyromumii kadenapoi /’/ (#reezz B.A. KyxTun
V5 &
Yy,

&
Pabo4as mporpamMma paccMOTpeHa U 000peHa Ha 3acelaHuu yueOHO-MEeTOIHIECKOH KOMUCCHH

HanpasieHus 04.03.01 — «Xumusa»

[Ipotokon Ne_ /0 ot 25. 04 207/ r.

IIpencenarens KOMUCCHU ’z/ ¥ teries b.A. Kyxtun
i

i,
V
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JIMCT IEPEYTBEPXJIEHUSA
PABOYEHN MMPOI'PAMMEI JAUCHUTIIUHBI

Pabovas nporpamma ono6pena Ha y4eOHBIif roj

IIpoToxon 3acenanust kademper Ne oT roja

3asenyromuii kadenpoii

Pabouas nporpamma ono6pena Ha Y4eOHBIH roj

IIporokon 3acenanus kadenpsl Ne oT roxa

3aBenyromuii kadenpoit

Pabo4as nporpamma ono6pena Ha y4eOHBIN rox

[IpoTokon 3acenanus kadeapsr Ne oT roja

3aBenyromuit kadenpoi
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JIMCT PETUCTPAIIUA UBMEHEHUI
B pabouyio NporpamMMmy AHUCLHILIHHBI
«HuCIeHHbIE METOIBI B XUMHKY» 06pa30BaTe bHOM nporpammbl HanpasieHus: noarotosku 04.03.01 —

XHUMUsl, HANIPABIEHHOCTb: XUMHYECKUH aHAIN3, XAMHYECKAS M SKOJIOIHYECKAs 9KCIIEPTHU3a 00BEKTOB
OKPY’KaroIleH Cpenl

Howmep BHeceHnbl u3MeHeHus B yacTu/pasensi Hcnonuurens OcHoBanue
U3MEHEHHS paboueii nporpammsl 0)5(0) (Homep u mara npotokona
3aceaHus Kadenpoi)

3aB. kadenpoii /
[Toonuce QHO



