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1. HEJIX OCBOEHUS JUCIUILIUHBI

Ieabro ocBoenus mucummumuasl «O6paboTka PE3YyIbTaTOB XMMHYECKOTO 3KCIEPUMEHTA»
SBIICTCS. OCBOCHUE CTYJCHTAMH COBPEMCHHBIX BBIYHCIHTENBHBIX CPEICTB BBICOKOTO YPOBHS, Kax
OCHOBEI (hOPMUPOBAHHS MAaTEMATHYECKOTO MOIXOAA K HCIONB30BAHHIO 3HAHUI byHIaMeHTanbHbIX
XUMIICCKEX Hayk; yMEHHE HCIOJIB30BaTh COBPEMEHHBIE BBIYHCIUTENBHBIE CPEICTRA IS peleH s
KOHKPETHBIX 321129 XUMUH, XUMHIECCKOH TEXHOJIOTHH, 00pabOTKH SKCIEPHMEHTA, U CAMOCTOSTENLHO
COCTaBJIATh MPOCTEUINHE TPOTPAMMEI [T ATHX LIEJIEH.

3amaum: B pe3yibrare H3y4eHHS JAHHOIO Kypca CTYACHT MO/DKEH HONYYMTH OCHOBHBLIE
HaBbIKM TPOTPAMMHPOBAHHSA, M3YYHTh Haubolee pPaclpOCTpPaHEHHbIE METOMEI IPUOITHIKEHHBIX
BBIYHCIICHAH M O3HAKOMHTBCS C HECKOJIBKAMH HPHKIA{HBIME IIPOTPaMMHBIMU KOMIUIEKCAMU. 37iech
HC CTaBHTCS 3ajla4a JaTh (yHAAMEHTANBHYIO NOATOTOBKY B OOIACTH npoQeCcCHOHATBHOrO
[POrpaMMHUPOBAHHS, XOTA JIUIL HEKOTOPHIX CHENUATHM3ANMH 3TO MOXET ObITh ompaBsraHo. B
OOJNBUIMHCTBE CIy4YaeB IS DEIICHHS 3313y 00pabOTKH OKCIIEpUMEHTA M MAaTeMaTHUYeCKO o
MOZC/NPOBAHHS TIPOLECCOB yX€ CYIIECTBYIOT TOTOBBIE MPOIPAMMHBIE KOMILIEKCEL Onnaxo
CTYACHTBL NOJKHEI MMETh SCHOE IPEACTaBICHHE 00 OCHOBHBIX METOJax IPHOIHKEHHbIX
BBIMUCIICHWH M IPaHUIAX WX IMPHMEHHMOCTH. JTO MO3BOJMT, BO-TIEPBBIX, BBIOMPATh MOAXOMASLILYIO
UL pCIICHHA KOHKPETHOH 3aja4d IpOTpaMMy, BO-BTOPBIX, IIPABHIIBHO HHTEPIPETHPOBATH
TOJyHacMble  pe3yJIbTaThl. TeopeTudyeckue OCHOBBI MPOrpaMMHEpOBAHHS CTYHAEHTBl OCBAMBAaIOT
apaJlIIEIbHO € M3Y4CHMEM KOHKDETHOTO SI3bIKAa BBICOKOTO ypOBHS — Pascal (unmu Delphi). Dro
TIO3BOJIACT HAPANY C KOHKPETHBIM IPOrPaMMHPOBAHHEM YHCICHHBIX METOIOB B paMKax JaHHOIO
Kypca B JallbHEHIeM Oe3 Tpyaa OCBOMTH COBDEMEHHBIE NIPUKIIATHBIE BEUUCIHTENBHBIC CHCTEMbI —
MathCad, MathLab u ampyrme. OcHoBHOIM (opmo¥t TIpOBeNeHUs 3AHATHH SBISETCS BBIIONHEHNE

CTyACHTaMH NPAKTUYECCKUX 3aHATUHN Ha KOMIIBROTEPE.

2. MECTO TMCLMIIJIMHBI B CTPYKTYPE OIIOII
Hucuunimaa «O6paboTka pe3yTbTaToB XHMHYECKOro OKCIIEPUMEHTa» OTHOCUTCSA K 00S3aTeIbHOI

qacTHu y‘-I€6HOFO I1IJ1aHa.
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3. IVTAHUPYEMBIE PE3YJIbTATBI OBYYEHMSI IO AUCIHUITIJIMHE
[Inanupyemple pe3ynbTaTel 0oOy4eHHS IO AUCLHIUIAHE, COOTHECEHHBIE C IUIAHUPYEMbIMU

pesyneTaTamMu ocBoeHus OITOII (koMITeTeHIUSAMHI 1 HHIMKATOPAME TOCTHKCHHS KOMITETEHITHIA )

DopMuUpyeMble IInanupyemsle pesynbraTel 06ydeHus o JHCLUIUIHHE, B Haumenosanue
KOMITETeHLIMH COOTBETCTBHH C HHAUKATOPOM JNOCTHXXEHHS KOMIIETEHLIUH OLIEHOYHOTrO CpeacTBa
(kox, conepxanue HHpaukarop pocTmxeHus Pesynbratel 0Gyuenus no
KOMIETEeHLIUH) KOMIIETEHLIUH JMCLIMILTHHE
(k00, codeporcanue unduxamopa
OIIK-1. Cnoco6en OIIK-1.1. 3Haer ocHOBBI 3HaeT: OCHOBHBIE TECTBI, BOMPOCHI
AHAJIM3UPOBATb U | (YHIAMEHTATIBHBIX OHATUH U NPUHLMIIBI IOCTPOEHHS
WUHTEPIPETUPOBATH 3aKOHOB XMMHH, aTOMHO- BBIYUCITUTEIbHBIX
pe3ynbTaThl MOJIEKYJIIPHOTO YYEHHH, AJITOPUTMOB 1Sl PEeLIEHUs
XUMHUYECKHUX CTPYKTYPbI U (QU3HKO- NPUKITaAHBIX 32124 XUMMH,
3KCMEPUMEHTOB, XHMHYECKHX CBOMCTB bH3HYeCKOM XUMHH U
HaOIIoIe Ui U BEILIECTBA; OCOOEHHOCTEH XUMHYECKOH TEXHOJIOIHH;
W3MEepeHHi OOBEKTOB MCCIIENOBAHUS U OCHOBBI 513bIKa BEICOKOT'O
TEOPHIO COBPEMEHHBIX ypoBus — DELPHI, — B Toii
METOAOB UCCIEN0BaHus, €ro 4acTu, KoTopas
TEXHUKY U METOLUKU HeoOxoauma s
NpOBEACHHSA 3KCl'lepHMeHTOB MaTE€MaTHYECKUX
OIIK-1.2. Vmeer BBIYUCIIEHUIM; OCHOBHBIE
pa3pabarhbIBaTh 1 BHICTPaUBaTH YHUCJIEHHBIE METObI
TUIaH MCCIIeI0BAHMHN 10 NEepBUYHOMN 00paboTku
pelIeHHe KOHKPETHBIX 3a/1ay 9KCIIEPUMEHTAIbHbIX
npodecCHOHAIbHOM JaHHBIX XUMUH,
ACATENILHOCTH; (OPMUPOBATH Y bU3HYECKON XUMUH U
JleJIaTh BBIBOJBI, 110 XUMHUYECKOH TEXHOJIOTHH.
pe3yJibTaTaM aHaIM3a UCXOS Ymeer: MBICIIEHHO

U3 06paboTKY JIMTEPaTYPHBIX | BricTpamBaTh OCHOBY

JaHHBIX U COOCTBEHHBIX QITOPHTMa NPH PElICHHN
3KCMEPUMEHTAIIbHBIX, 3a1au XUMUH
9.

ACYECTHO-TEOPETHUYECKHUX o
p p bHU3uYeCcKOd XUMHHU U
paboT; NPUMEHSTH pa3IUYHbIE N
. | XHMHYECKOH TEXHOJIOTHH
METOAblI MaTeMaTHYECKOH o o
JUIS €T0 JabHeHIe

00paboTku ~
3KCMIEPHUMEHTAIBHBIX JAHHBIX KOMITBIOTEpHON
B XUMHUH peall3aiuu; COCTaRISTE
OIIK-1.3. Bnazneet HaBbikamu| IPOCTEHIITHE IIpOrpaMMEI
UCCJIeIOBaHUM CBOMCTB M Ha a3b1ke DELPHI mns
COCTaBa XMMHUECKHX BEIUECTB|  PEATM3AIUH PELICHHS
C UCNOJIL30BAHHUEM YKa3aHHBIX 337134,
SOBPEMCHHOrQ NPAMEHSTH HaBbIKU
aHAITUTUYECKOTO

HNOCTPOEHHS AJITOPHTMOB
¥ COCTaBJIEHUS ITPOrpaMM
ULl KCTIOJIb30BAHHUS
CIIEIHATBHEIX
MaTeMaTHYECKUX
IIaKETOB, TAKHUX KaK
MathCad, MathLab;
pasbuparscs B yxe
I'OTOBBIX KOMHLIOTCPHBIX
IIPOrpaMMax C LEeIbI0 HX

000py10BaHMs; CIOCOBHOCTDIO
YCTaHaBJIMBATL CBA3b MEXY
NPUYHHOMN U CJIEACTBHUEM MPH
MPOBEICHUU XUMHYECKUX
HUCCJIEJOBAaHUH




OCMBICIIEHHOTO
IIPUMEHEHHS,
ONTHMU3ALIUU UITH
MOJICPHHU3ALUH JIJIs
peleHMs OIU3KUX 3a1a9
XHUMUH.
Bnaneer: ocHOBHBIMHU
METOJJaMH TOCTPOEHHS
BBEIYHMCIIUTEIBHEIX
aJTOPUTMOB JIJIst
PELIEHHS IPUKIIaIHbBIX
3a/1a4 XUMHH,
bu3nvecKoit XuMuu u
XUMHUYCCKOHN TEXHOJIOIHH;
OCHOBHBIMU METOJaMHU
HanyCaHUs IPOCTEHIINX
NPOrpamMM Ha SI3bIKax
BBICOKOT'O YPOBHSI;
OCHOBaMH IIPaBHILHOMN
ITOCTaHOBKHU
SKCIIEpUMEHTA U
NEPBUYHON 00pabOTKH
9KCIIEPUMEHTATIBHBIX
JaHHBIX XUMHUH,
bm3uveckoi xumuu u
XUMHYECKON TEXHOJIOTHH.

4. OBBEM U CTPYKTYPA JIJUCIHUILIUHBI

TpynoeMKOCTs MUCHUIIIMHEI coCTaBsSET 4 3a9ETHEIX emuuuIl, 144 gaca.

TemaTnyecknii mian

dhopma o0y4eHus — ounas

KonrakTHas pa6ora Dopmbl
o0yyarormuxcs TEKYIIETO
a C MEeJarorH9eCcKuM = KOHTPOJIA,
No HanmenoBanme tem o § pabOTHHKOM E dopma
/I | W/WIH pa3nenoB/TeM 5 z o g IIPOMEXYTOY
0] xR 93
JUCIHUILIAHBI s e ) = S © | HOH
O S © 2 > = £ 8
O 5 = = B | 85 = 3 arTecTauu
L O
s | g g EEIEBEE | 2 |(no
@ (5} = ow a'Q | &8 2 O
S e = S e | mXH cemecmpam)
i5 |8 g E
= 8
1 OCHOBHEBIE METOBI 5 1 4 4 12 | Peitrunr-
IIOCTPOEHHUS KOHTPOJIb No
aJropuTMOB 00pabOTKH 1
9KCIEPUMEHTAILHBIX
JAHHBIX
2 | S3ek 5 3-7 | 10 10 12 | Pefitunr-
IPOrpaMMHUPOBAHHS KOHTpOJIb. No




2 | S3BIK 5 3-7 | 10 10 3 12 | Peiitunr-
IIPOrPaMMHUPOBaHMS KOHTPOJIb. Ne
Pascal u 2
HHTETPUPOBAHHAS
cpena DELPHI
3 PazperBnsromuecs 5 7-9 | 4 4 12
AJITOPUTMBI
4 [Muxnuaeckue 5 9- |8 8 2 20
JITOPUTMBI 13
5 Maccuss! gucen npu 5 13- |6 6 1 10
NIPEJCTABIICHUU TAHHBIX 15
9KCIIEPHMEHTA
6 | UtepanuonHsle MUKIBl | 5 17 |4 4 6 | Peittunr-
KOHTpPOJb Ne
3

Bcero 3a 5 cemecrp: 36 36 6 72 | 3auér c
OIICHKOU

Hannuue B qucuuimne

KIT/KP

Hroro no mucrumimne 36 36 6 72 | 3auét ¢

OIIEHKOM

Conep)lcalme JEKIMOHHBIX 3aHITHH 110 AUCIHHIIIHHE

Pazpnen I. IlporpammupoBanne

Tema 1. AnropurmMe:

Comepxanue Tembl. AnroputM. Mcmosnp3oBanue aJITOPUTMOB IIpH 00pabOTKE pe3yNIBTATOB
XHMHUYECKOT0 SKCIEPUMEHTA. SI3BIKH HU3KOTO U BBICOKOrO YpOBHS. VIHTEpNpeTaI s U TpaHCsIHs
TEKCTa IPOTrPaMMBL. PasH¥Ia MeX /Ty HCXOTHBIM TEKCTOM U HCTIOTHAEMBIM MOLIYIIEM.

Tema 2. Biok-cxeMb1

Coneprkanne TeMbl. OCHOBHBEIE METOMBI MOCTPOSHHUS QITOPUTMOB U HCIOJIB30BaHUE OJIOK-
cxeM. JIuHeHHEIE ¥ Pa3BeTBISIOLIMECS aNTOPUTMEL L[MKIHYecKie ITOPHTMBI, IIapaMeTp IHUKIA U
opraHu3anys paboTsI IIUKIIA.

Tema 3. MaccuBsl

Comepxanme Tembl. PaboTa ¢ MaccHBamu YmCel. Knaccuduxanust maccuBoB © wux
IpENCTAaBICHAE. ANTOPUTMBI BBEIYHCICHHS CYMMBI M IIPOM3BENCHHS, TOMCKA MAKCHMAIBHOLO K

MHUHUMAJILHOTO 3JIEMEHTA, 33/1a4a PAHXKUPOBAHHUS.

Tema 4. UTepanuoHHbIe HKIBI

Comepxanne Tembl. Urepaunonsble muKibL OcoGeHHOCTH BEIOOpa Mapamerpa IUKIA.
IIpuMeHeHve HTePallMOHHEBIX HKIOB. ONTHMU3AIHS ATTOPHTMOB.

Pazpen I1. SI3bix nporpammuposanus DELPHI



Tema 5. OcnoBbI NporpaMmmupoBanus Ha sizbike Pascal u DELPHI

Conepxanue Tembl IlpakTuxym NIpOrpaMMHpOBaHus Ha s3blke Pascal. Tumel Benuumn.
KoHCcTanTel M mepemenHble. MaccuBBI  JTaHHBIX. Apr(MeTHIECKHE BBIpAXKCHHUS. IMopsimox
BBIIIOTTHEHUS.  apU()METHUECKUX  omepanuii. Vcmonb30BaHHe CTaHIAPTHBIX MaTeMaTHYECKUX
GyHKIIHIA.

Tema 6. CtpykTypa nporpaMmsr

Conepxanne Tembl. CTpyKTypa HpOrpaMMBL: pasien ONMCaHWS M pasfiell ONEPaTOpOE.
Jloruueckue BbIpaxkeHus. Vcmons3oBanue ONE€palliil OTHOIUEHHS M JIOTHYECKHX Onepamuii and, or,
not.

Tema 7. Oneparopsi

Conepxanue Tembl. OnepaTopsl: NpHCBAUBAHHS, YCJIOBHBIH, OIEpaTOphI LUKIOB, BBOJIA M

BBIBOJIa, OTIEPATOP BHIOODA.

Pazpen I11. IorpemnocTn KOMNBIOTEPHBIX BHIYHCICHHIH

Tema 8. Oco6eHHOCTH BBINOIHEHHST BHIYHCICHHI Ha KOMIIbIOTEpax

Conepxanue Tembl J[Mama3oH M TOYHOCTH IpEACTaBICHUA 4Yucel. MaIuHHBI HyIb.
VcTounvKy M KIacCH(HUKanys morpemsocTei. OmuoKu OKpyTJieHus. Hakonnenue nmorpemsocteit
OKpYIJIEHHsS.  AOCONIOTHAasS M OTHOCHTENbHAS  IIOTPEMIHOCTH PE3yJIbTaTOB  OCHOBHBIX
apupmerndeckux onepanumit. Iloteps TowHOCTH IpH ONEpallUsAX CIIOXEHUS W BBIYUTAHUS] U

HaKOIIJIEHHUE OMHOOK. Y CTONYHBOCTD BBIMHCIIUTEIbHBIX aJITOPUTMOB.

Conepxanne 1a60paTOPHBIX 3aHATHIA M0 THCIHILIAHE

Tema 1. OcHOBHBIE METOIBI HOCTPOCHHSI AJITOPUTMOB: Pa3BETBIISIOUIUECS ATOPUTMBL.

Tema 2. OcHOBHBIE METOIBI [IOCTPOEHHUS ATTOPHUTMOB: [TUKIHYECKHE aJITOPUTMBI.

Tema 3. Pabora ¢ maccuBamu wumcen. AJNTOpPATMBI MOMCKA MaKCHMAJIbHOTO H MHUHHMAIBHOIO
JJIEMEHTA.

Tema 4. 3anaua pamxupoBaHus.

Tema 5. ArOpUTMBI BEIYHCIICHHS CyMMBI M IPOU3BEIEHHUS.

Tewma 6. VTepaniioHHbIE ITUKIIBL.

Tema 7. Ilporpammuposanue Ha s3pike Pascal. ApupMeTHIECKHE BHIPAKECHHS.

Tema 8. Pabota B mHTerpupoBamHO# cpene DELPHI 7.0. CrpykTypa mporpammsl. Onepatopsi

IIPHUCBaWBaHMsl, BBOJA U BBIBOA.
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Tema 9. Jlormyeckue BeIpakeHHs. Y CIIOBHBII oneparop. [IporpaMMupoBanye pa3BeTBISIOMUXCS

aJITOPUTMOB.
Tema 10. Oneparops! nukioB. [IporpaMMupoBanye IHKTHIECKAX aJITOPUTMOB.

Tema 11. Maccusbr naussix. [IporpaMMupoBanue 31249 HAKOTUTEHUS CYMMBI M IPOM3BEICHUS

Tema 12. TlporpaMmMupoBaHUe HTEPAIIHOHHBIX IUKIOB
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5. OHEHOYHBIE CPEACTBA JJISI TEKYIIET'O KOHTPO.IS YCIIEBAEMOCTH,
IMNPOMEXXYTOYHOW ATTECTALIMH 1O UTOTAM OCBOEHUS JUCHIUILIUHBI
U YYEBHO-METOAUYECKOE OBECIIEYEHUE CAMOCTOATEJIBHOM PABOTB!

CTYAEHTOB
5.1. Tekymuii KOHTPOJIb ycIEeBaeMOCTH

Texymmii KOHTPONE yCIIEBAEMOCTH NPHBOAMTCH IO pe3yibTaram

CICOYIOIUM KOHTPOJIbHBIM BOIIpocam:

PeliTHHr-KOHTPOIL Nel

Inx+5, ecmux>1

25—x, eciux<0

2.y=

{4smx I, ecmux<l
{cos x—x, ecnux>0

4x +1, eciux<2

3.y= ;
e* -1, ecrux>2

x* +5
_ , ecaux>-1
Y= x4+ ;
ecau x < —1

[ x+1
, ecaux<-2
5.Y=93x+6 :
\x2+5, ecau x > -2

53\

{x+sinx ecnu x>0

x* =2, ecmux<0

, ecaux<-3

7.y

)
=
Il

4 sin? x+1, eCJzux<1.
Inx+5x, eciux>1
{ —-x+35, eciux<l10

9.y

V4x*+3, ecrux<3

6 = ] ;
e, ecrux>3

(x+1) -1, eCJzuxZ—3;

cos? x+2x, eciux>10

PEUTHHT-KOHTPOIIS 110



0.5sinx+1, eciux<4
11. y = ;
Y —-2x+3, eciux>4

{1 —COSx, eciux<3}5
2.y=9 , ;
x“+2, eciux>5
PeliTHHTr-KOHTpOIL Ne2
OynKIUS HauaneHble lar Yucno
3HA4YCHUS H3MEHCHHUA IIUKJIOB
apryMeHTOB apryMeHTOB
1 ]2 3 4 5
. 4sinx—-b’ x, =0.4 Ax=02 | n=8
~ Inx+5 b, =27 Ab=35 | k=3
2 25— x° x,=-17 |Ax=01 |n=5
y:coszx—a4 a4, =13 Aa=0.5 k=4
3 \/m Xy =-12 Ax=0.3 n==6
y:e"—b3 b, =100 Ab=2.5 k=3
4 a’ —sina X, =1.6 Ax =0.2 n==6
TP o a, =30 Aa=35 k=4
5 _4sinx-1 X,=-10.5 | Ax=0.5 n==6
7 ha g, =34 |Aa=04 |k=4
| y=(x*-b)(3x+5) Xo=2.4 Ax=02 | n=5
by=-235 |Ab=15 |k=6
T ly=e*Ba*-x) x, =2.65 Ax=0.15 [n=5
a, =1.85 Aa=0.05 |k=5
3 b2 _ % =098 [Ax=0.04 |n=6
Y cos?(2x) by =035 |Ab=0.05 |k=4
" | y=cos? x—ax X, =1.6 Ax=01 |n=6
a, =12 Aa=0.5 k=3
01 y=21Ig(x+0.24%) x, =0.8 Ax=0.1 |n=6
ay =15 Aa=0.2 k=3
11 y =lg(x* - 5a) X, =2.9 Ax=10.3 n=>5
a, =54 Aa=2 k=4




121 y=e*(x—a?) Xo=—185 |Ax=0.05 |n=8§
a,=128 | Aa=0.02 |k=3

1 |2 3 4 5
Bl z=e"—2xy+? Xo==54 [Ax=04 [n=6
Y, =28 Ay=2 k=4
] z=sinx+cos y—x)? Xo=-52 |Ax=04 [n=3
Yo = 6.4 Ay=02 |k=5
B Z_xz—y2 x, =0.25 Ax=0.5 n=4
2y %=91 |Ay=01 |k=4
o [x+y‘ Xo=-12 Ax =2 n=>
Z:x2+y2 ¥, =8.5 Ay =2.5 k=4
17 z=x"—xy+siny x, =0.93 Ax=0.02 |n=4
y, =14 Ay=0.1 |k=5
181 z=cos? x+2xy X=-35 [A&x=05 |[n=5
=125 |Ay=05 |k=3
19 z=x"+y* —siny Xo=-2.5 Ax=025 |n=2
¥, =35.0 Ay =1 k=10
201 z=In(x? —xp) % =085 |Ax=005 |n=3
¥, =3.8 Ay=04 | k=6
M z2=2sin?(x - y) - x X, =7.75 Ax=025 [n=4
yo=2.1 Ay=01 |k=5
22 _sin(ar) | a, = Aa=05 [n=3
t t, =0.1 At=0.2 | k=7
Blz=e*+2e7 +4 X, =5 Ax=025 [n=2
Vo =2.4 Ay=02 | k=9
2 2= 1)e +y) =175 |[Ax=025 |n=3
Vo =354 Ay =0.2 k=8
2| z =sin(x? + %) - 2xy X, =5.5 Ax=025 |n=4
Yo =4.0 Ay=025 |k=7
26 | z =sinx(1—tg(xy)) x, =4.5 Ax =0.1 n=3
Vo =—2.2 Ay =0.1 k=6
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27| z=x? +sin(xy) — X, =3.6 Ax=02 [n=3
vy =0.4 Ay=02 | k=7
28 Z=x2y2(l—sinx) Xy = Ax=0.3 n=3
Yo =15 Ay =5 k=1
PeHTHHr-KOHTPOIL No3
x> X x"
1.1+—+—+—+...+—+..,;HpI/Ix=2;(3TOeX).
1 2r 3! n!
2 3 n
2.1+xlna+(xlna) +(xlna) +m+(x1na) t..;0pE x=2; a=10; (310 a”).
1! 2! 3! n!
3. % X2+X3 x4+ +( 1)”xn+]+ ;mpu x =0.5; (310 In(1+x))
X+ — =+ +(- .. =0.5; x)).
23 4 nel TP

2 3 4 n
4, — x+x—+—+x—+...+—+... ;apu x =0.5; (310 In(1-x)).
2 3 4 n

1+x

3 5 7 2n+l
& 2(x+x?+?+x—+...+ +...j; npa x =0.5; (310 In UM 2arctg x).

7 2n+1

6. 4 1—l+l—l+l—...+ﬂ+... ; (9TO 7).
357 9

2n+1
3 5 7 2n+l1
7. x—x—+L—x—+...+(—l)"Li...;npn x=1; (310 sin x).

31517 (2n+1)!
2 4 6 2n
x° % X .,

l——+— -+ +(-1 t...;0pu x=—1; (310 cosx).
TR TRETRE )(2n)! P ( *)

+..;308ch n=1,2,3,...; (310 1).

3 5 7 2n+1
V4 x> x x 5 X
10 —— | x——+—-"+ .. +(-1 ... [;opu x=-0.5; (310 t L
2 [ 35 7 ( Vi j i (om0 arcigx)
r 1 1 1 1 R
11, ———+ -+ —t(-1) ————~———+..:0pu x=3; (310 arcte x).
2 Y 3 5 T Y Qn+1) P ( gx)

1 1 1 1 1
+

- et ————+...;0pu x =2; (310 arcthx).
x 3x° 5¢° 7x’ (2n+1)x> g ( )

5.2. IIpomexxyTouHas aTTecTAIMS [I0 HTOraM OCBOECHUS TUCHHUAIIMHBI

Bonpocsl k 3a4éTy ¢ onenkoii
1. Ilomstwe anroput™a. SI3BIKH HH3KOTO M BHICOKOTO ypoBHs. KOMIHIISAIMS ¥ THHKOBKA TekcTa
IporpamMmel. PasHuIia Mex Iy HCXOIHBIM TEKCTOM M HCIIOHSIEMBIM MOJyJIEM.

2. OcHoBHBIE GJI0KH TpadUUECKOro IPENICTABIICHUS AITOPUTMOB M HX XapaKTEPHCTHKA.
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11.

12.
13.
14.
15.
16.
17,
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OCHOBHBIE METOIBI IOCTPOEHHS AITOPHTMOB C TIOMOIIBIO GIIOK-CXEM: Pa3BETBISIOMIKECS
anropuTMBI. JIOTMYeCKHe BBIPAKEHHMS, NPABHIA HX nocrpoenust. Onepanuu cpaBHEHHs
JIOTHYECKHE OTEPAIHH.

OCHOBHBIE METONBI IIOCTPOEHHS QITOPHTMOB C  MOMOIIBIO OJIOK-CXeM: LUKIHYeCcKue
aropuTMbL. biiok mukia.

Pabora ¢ maccuBamu uncesn. BBoj 1ByMepHBEIX MaccHBOB (MaTpuI) 10 CTpOKaM, IO CTONGLAM.
ANTOPUTMBI HOMCKA MAKCHMAIBHOTO i MEHUMAJIBLHOTO 3IeMEHTA OTHOMEDPHBIX MaCCHBOB.
AJNTOPUTMBI BBIYUCIICHHUS] CYMMBI U TIPOU3BE ICHHS.

3agaya paH>KUPOBAHHSL.

WrepaliioOHHBIE UKIIBL.

IIporpammuposanue Ha si3bike Pascal. Tune! Benuumn. KOHCTAHTE! nepeMeHHble. Maccuasi
JAHHBIX.

Pascal. Omepammm u npuoputer omeparii. BrpaxeHus. Apudmerndeckue BBIPAXEHUSI,
IpaBHJIa UX IOCTPOCHHS.

Pascal. CTpykTypa nmporpamMmeL.

Pascal. Oneparops! npricBanBanys, BBOJA U BEIBOJIA.

Pascal. Jlornueckue BelpaskeHHs. Y CIOBHBIH OIepaTop.

Pascal. Oneparops! uKIIOB.

Pascal. MaccuBe! JaHHBIX.

Pascal. ®ynkimu, ommcanwe u obparneHue. @opManpHBle ¥ (aKTHYECKHe, BXOIHBIC W

BBIXOJHBIE ITAPAMETPBI.

3.3. CamocrosTeabHast pa6oTa odydaromerocs.

Samanue Nol

Ly

i
b

3.y

x, npu—-10<x<0
sinx, npu0<x<20

lnlx, npu—2<x<-1
lgx, mpu-1<x<0
X —x, npu—5<x<0

x’ +sinx, npu<x<5



{arcsin x, npu—-1<x<0
4. y= :

l1-cosx, mpuO<x<l’

(

lnH—x, npu2<x<3
509=9 [1—-x ;

\ X, mpu3<x<6

[ 1

, mpu—-5<x<0

6. y=9x+1 v :

\x2+1, npu(<x<5

7‘y:Jex, npu—5<x<0;
1-e", nmpulO<x<5
(%21
8. V=1x+1
kxz—l, npu < x<7

npu—T7<x<0

13

ln’1+x, npu—2<x<0
9. y= ;
7 \ln’l—x, npu (0 <x<2
sine™, npu-20<x<0
10. y = ) .
cose ™, npul<x<20
3ananue Ne2
OyHKIHUS Hauanbueie lar Yucno
3HAYCHUA H3MCHCHUS IIUKJIOB
apryMeHTOB apryMeHTOB
1 |2 3 4 5
! 4sinx —b’ x, =04 Ax=0.2 n=_3
~ Inx+5 by =27 Ab=35 | k=3
2 25— x° x,=-17 |[Ax=01 |n=5
cos’ x—a* a, =15 Aa=05 |k=4
3 4‘x‘ X, =—1.2 Ax=0.3 n==6
y:ex_b3 b, =100 Ab=2.5 k=23
4 a* —sina x, =1.6 Ax=02 |[n=6
y_a3_2ax ao——30 Aa=5 k:4
5 _4sinx_1 xO_—IO.S Ax:OS I’l=6
= a,=34 | Aa=04 |k=4
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¢ | y=(x*-b)(3x+5) X, =2.4 Ax=02 [n=5
by=-235 |Ab=15 |k=6

Tl y=e“(Bd® -x) x,=2.65 |[Ax=015 |[n=5
a,=1.85 Aa=0.05 |k=5

A X=098 [Ax=0.04 |n=6
o cos”(2x) by =0.35 Ab=0.05 |k=4

? | y=cos’x—ax x,=1.6 Ax=01 |[n=6
a, =12 Aa=05 |k=3

01y =21g(x+0.24%) x, =0.8 Ax=01 |[n=6
a,=1.5 Aa=02 | k=3

U1y =1g(x* - 5q) X, =2.9 Ax=03 |n=5
a, =54 Ag =7 k=4

2ly=e"(x—a?) x,=—1.85 |Ax=005 |n=28
a, =1.28 Aa=0.02 |k=3

Blz=e"-2xp+)° x,=-54 |Ax=04 |[n=6
Yo =28 Ay=2 k=4

1 z=sinx+cosy—x)° X, =-52 |Ax=04 |n=3
y, = 6.4 Ay=02 |k=5

15 Z_x?‘—yz x, =0.25 Ax=0.5 n=4
2y ¥ =9.1 Ay=01 |k=4

o [+ X=-12 |Ax=2 n=>5
Ty Yo=85 |Ay=25 k=4
17 z=x>—xy+siny x, =0.93 Ax=0.02 |n=4
Yo =14 Ay =0.1 k=3

5 Z=c0S" x+2xy X, =-3.5 Ax=0.5 n=35
y,=12.5 Ay=05 |k=3

Plz=x*+y*—siny Xy =-2.5 Ax=025 |n=2
Vo =5.0 Ay = k=10

201 z =In(x? — xp) x, =0.85 Ax=0.05 |n=3
y,=3.8 Ay=04 | k=6




21 z=2sin’(x - y)— x x, =7.75 Ax=025 [n=4
v =2.1 Ay=01 |k=5
22 Z:sin(az‘)_Hz @ = Aa=0.5 n=3
t o =0.1 At=02 k=7
23 z=e *+2e 7 14 x0:5 Ax=0.25 n=2
Yo=24 | Ay=02 |k=9
2 z=(e ~1)e +y) x=175 |M&=025 |n=3
Vo=54 | Ay=02 |k=8
25| z=sin(x? + y*)—2xy X, =355 Ax=025 |[n=4
Yo =4.0 Ay=025 | k=7
26 | z =sinx(1 —tg(xy)) X, =4.5 Ax=0.1 n=3
Vo =—2.2 Ay =0.1 k=6
< z=x* +sin(xy) — y? X, =3.6 Ax=0.2 n=3
Vo =0.4 Ay=0.2 k=17
28| z=x%y*(1-sinx) Xy =1 Ax=03  [n=3
Vo =15 Ap=3 k=7
3ananue N3
x2 x4 6 x?.n
1. 1+E+Z+a+...+(2—n)!+...;npux=1;(3Tochx).
2. x+?+%+%+."+m+...;npnx:1;(3Toshx).
3. 2[l+ ! + 1 + 1 +...+;7+...j;npnx:2;(3m ln1+x unu 2 arcth x).
x 3x° 5% X (2n+1)x> l1-x
4 x—xg xs—s—%+...+(—l)" 2::1 T...;opu x =-0.5; (9t0 arctgx).
1 -1 (e-1) (z-1)"
. ol X - —+ ... o |;mpu x=3; (310 1 -
’ £x+1+3(x+1)°+5(x+1)°+ Ten ) ) F= 3 0ro dnx)
(x-1°  (x-1) » (x=1)
6. (x-1)- + et (1) L% npu x=2; (10 Inx).
2 3 n
7. (x—l)+(x—1)'+(x—}) +...+(x_1)n+...;npu x=2.5; (310 Inx).
x 2x* 3x nx"
g, 1 1,1 e e A
8. = x+3x3 5x5+7x7 ...+(2n+1)x2”+1i..., pu x =-2; (310 arcig x).
9. x+—3+x—5+£+. + - +...;npu x =-0.5; (310 arctg x).

3 5 7 77 2n+1
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cos(2n + 1)x

1 1
10. COSX+—C0S3x+—COoS5x+...+
3 5 2n+1

1 x
+..i0pa X =2 ; (310 — In el =),
p ( 5 gz)

CDOHII OIICHOYHBIX CPEACTB I IIPOBCACHUSA aTTeCTalluu YPOBH:A C(i)OpMI/IpOBaHHOCTEf!

KOMITETCHIIUH 06yanOHII/IXC$I 10 JUCITHUIIIINHE O(i)OpMJISICTCSI OTIACIIBHBIM JTJOKYMEHTOM.

6. YYEBHO-METOAUYECKOE U UH®OPMAIIMOHHOE OBECHEYEHME

JAUCITUITIINHBI
6.1. KuurooGecneyeHHOCTD

KHUI'OOBECIIEYEHHOCTh

HaumeHoBanue muTeparypsl: aBTOp, Ha3BaHHUE, BH U3IAHUS, Gl T ——— T —
U3/1aTeNbCTBO AR Bal'Y
1 2 3 R
OcHoBHas nuTeparypa*
1. B. H. JIobko. MareMaTH4ecKye METOIBI B XUMUM U 2018 | http://e.lib.visu.ru: 2]
XHMHYECKOH TeXHOJIOIuH. OCHOBBI IIPOrPaMMUPOBAHHUS 3456789
BBIMUCIUTENBHBIX 33]a4. Y4eOHoe nocobue. Branumup 2018
2.P.I'. Cadun, A 1. UBanos, H.®. Tumep6aeB. OcHOBBI 2013 | http://www.studentlibrary.ru, bo |
Hay4HbIX HccneoBanuil. OpraHusaims | IaHupPOBaHHe ok/ISBN9785788214122 It
dKCIeprMenTa : yaebHoe mocobue. KasaH. Ham. uccien. TeXHOL
yH-T. —Kazansp : Usn-80o KHUTY. 2013. ‘
3. @.1. Kapmanos, B.A. OcrpeiikoBckuii. CTaTHCTHYECKHE 2012 | http://www.studentlibrary.ru/bo |
METO/IbI 00PabOTKHU IKCIIEPUMEHTAIBHBIX JAHHBIX. ok/ISBN9785437200599.htm!
JlabopaTOpHBIH NPaKTHKYM C HCIIOJIb30BAHHEM MaKeTa ’
MathCad: Vue6. [Tocobue. M.: A6puc, 2012.
4. Carrnkos E.B. Kypc npakTudeckoro nporpaMMHpoBaHHs B 2013 | http://www.studentlibrary.ru/bo |
Delphi. O6BeKTHO - OpHEHTHPOBaHHOE IPOTPAMMHPOBAHHE. ok/ISBN9785913591227.htm!
M.: COJIOH-ITPECC, 2013.
JlononHuTenbHas JIuTepaTypa ]

1. B.IL. Ocunios. [IpakTHKYM 110 IPOrpaMMHPOBAHHUIO HA S3BIKE 2010 | http://www.studentlibrary.ru/bo

DELPHI : 82 4. Y. 1 : CTpyKTypHO€ MpOrpaMMHPOBAHHE
y4eb. [Tocobue. M.: Uzn-Bo MI'TY um. H.D. Baymana, 2010...

ok/bauman_0359.htm]

6.2. Ilepuonuueckue u3xaHus

1. IIporpammupoBanue (xypHa).
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6.3. UaTepHeT-pecypenl

1. S3pIK mporpammupoBanus Pascal.

WurerpupoBaHHas cpena pa3paboTKu nporpamm Borland Delphi.
http://www.y10k.ru/books/ 4. http://www.abc.chemistry.bsu.by/current/fulltext.htm
http://www.sciencedirect.com

http://chemteq.ru/lib/book

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

e A S

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE AUCIHHUITTUHBI

J1s peanvzaniy JaHHON AMCHMILIEHBI HMEIOTCS CIIEIHATBHbIE IIOMEIICHHUS ISl IPOBENEHUS
3aHATHH JICKIMOHHOTO THIA, 3aHATHH 1a6opaTopHOro THIA, TPYNNOBBIX M HHIWBHIYaIbHbIX
KOHCYNIbTAllUH, TEKYIIET0 KOHTPONS W HPOMEKYTOYHOH ATTEeCTAIIHH. JlabopatopHble paboTh!
IPOBOAATCS B 1aboparopuu 422-2, 423-2.

IIpy 9TeHHM JIEKIHMOHHOTO Kypca HCIOIB3YIOTCS MYyJIbTUMEIMAHBIE CPENCTBA OOyYeHHs B
BHJIe HAOOpa CIIalIOB ¢ IEMOHCTpanueit 4Yepe3 IPOEKTop.

IlepedeHp HCIONB3yEMOTO JIMIIEH3HOHHOTO IporpamMmmHoro obecnevenus: Windows 10.

Lasarus, Microsoft Office 2010, Power Point, Adobe Reader,
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PaGouyro mporpammy cocrasun nouest Jlo6xo B.H. /ﬂ

Penienzent
(mpencraBUTENb paboOTOAATEIS)

000 «BUOXVMPECYPC», nay4nsIit COTPY JHUK/
K.X.H. // ///61//

J.K. JlaBpyxun

IIporpamma paccMoTpeHa i 0106peHa Ha 3ace[aHuu Kadeaphl XUMHH

Iporokon Ne 70 or 250§ Zo2/ 20 T

e
3aBenyronuii Kadempoit (D prer—=e= B.A. KyxTun
/
Paboyas nporpamma paccMoTpeHa i 0100peHa Ha 3aceJaHHU YUeOHO-METOMMIECKOH KOMUCCHI

namnpasiesus 04.03.01 — « Xumus»

Tpotoxon Ne 70 or  74. 04 202/ 20 T

IIpencenarens Komuccuu [/ ¥72<7=~  B.A. KyxTun

N

V
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JIUCT IEPEYTBEPXJIEHUS
PABOYEN MPOI'PAMMBI JAACIUITIINHBI

Pa6ouas nporpamma ono6pena Ha 0 / 2073 y4eOHBIIt roj

[Iporoxon 3acenanus kadenapsr Ne 7 ¥ or /306 2027 ropa

3aBenyrommmit K&@MMMQ /4

Pabouas nporpamma ono6pena Ha Y4€eOHBIN TOJ

IIporoxon 3acenanus kapenpsr No oT roxa

3aBenyromuii kadenapoi

Pabouas nporpamma ono6pena Ha y4€eOHBIi roj

IIporokon 3acenanus kadempsr No oT rojga

3aBenyromuii kadenpoii
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JIMCT PETUCTPAIIUA U3MEHEHUI
B pabouyto NporpamMmy AUCLUIIIHHEI
«O0paboTKa pe3yIbTaTOB XHMHYECKOTO SKCIIEPUMEHTA)» 00pa3oBaTeNbHOMN NPOrpamMMel HarnpasJieHus

noxaroroeku 04.03.01 — Xumusi, HanpapneHHOCTb: XHMUYECKHUi aHauu3, XUMHAYECKas U
OKOJIOrH4ecKast SKCIepTH3a OOBEKTOB OKPYIKAIOMIEH cpebl

Homep BHeceHbl u3MeHeHus B yacTu/pazaensi HUcnonuurens OcHoBanue
WU3MEHEHHs paboueii nporpammel 015(0) (Homep U nara npotokosa
3acenanus kadeapsi)
1
2
3aB. kadeapoii /

IToonuce QHO



