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1. HEJHU OCBOEHUS TUCHUILINHBI

Heavto ocBoenus aucuummHubl «O6paboTKa pesyNbTATOB XMMHYECKOTO SKCIICPHMEHTAY
SIBJISIETCS. OCBOCHUE CTY[EHTaMH COBPEMEHHBIX BBIYMCIHTENBHBIX CPEJICTB BBICOKOTO YPOBHSL, KaK
OCHOBBHI ()OPMHPOBAHUSI MATEMATHYECKOTO MOAXO0AA K HCIIONB30BAHMIO 3HAHMM GyHIaMEHTATBHBIX
XHUMUYIECKUX HAYK; YMEHUE HCIONB30BaTh COBPEMEHHBIE BHIYHCIUTENBHEIC CPENCTBA MM PELICHNS
KOHKDETHBIX 3a/1a4 XUMHUM, XUMHYECKOM TEXHOJIOTHHU, 00pabOTKH 3KCIIEPUMEHTA, H CAMOCTOSTENLHO
COCTaBJIATH IPOCTEUINHE TPOrPAMMEI IS STHX LIEJIEH.

3ajaum: B pesyibTaTe H3ydeHHs JAHHOTO Kypca CTYAEHT JOKEH IONYYHTh OCHOBHBIC
HaBBIKM IPOTPaAMMHUPOBAHMS, H3YYHTh HaubONee DPaCIpPOCTPAaHEHHbIE METOMbI MPUOIHKEHHBIX
BBIYHCICHHH M 03HAKOMHUTBCS C HECKOJIBKMMHE IPHKIaIHBIME IPOTPAMMHBIME KOMILIEKCAMH. 3/1eCh
HE CTaBUTCA 3ala4a JaTh (YyHJaMEHTaTbHYIO HOArOTOBKY B O0JaCTH HpO(hEeCCHOHATBHONO
NpOrpaMMHUPOBAHHUs, XOTS MUl HEKOTODHIX CHENHATM3alMi 3TO MOXKET OBITH ONpaBIaHo. B
OONBIIMHCTBE Ciy4aeB [l pEINeHHs 3afad OOpaGOTKH OSKCIEPHMEHTA M MATEeMATHUYECKOIO
MOJICTIMPOBAHHUs IPOIECCOB YK€ CYIIECTBYIOT TOTOBBIE IIPOTPAMMHBEIE KOMIUIEKCHL OIHAKO
CTyACHTBI JOJDKHBI MMETh fACHO€ IIPEICTAaBICHHE OO0 OCHOBHBIX METONAX IIPHOIHKEHHBIX
BBIYHMCJICHAH W TPaHHMIAX HX IPAUMEHHMOCTH. DTO MO3BOINT, BO-TIEPBHIX, BEIOHPATH HOIXOMSIILY O
JUIL PCIICHWS KOHKDETHOM 3ajaud MpOrpamMmy, BO-BTOPBIX, IPABHILHO HHTEPIPETHPOBATH
OJly4aeMbIE  PE3yNBTAThL. TeOopeTHYeCKHe OCHOBBI NPOrPAMMHPOBAHHUS CTYACHTHl OCBAHBAIOT
TNapajiesbHO € M3YYCHHEM KOHKDETHOTO s3bIKa BBICOKOTO ypoBHS — Pascal (mmm Delphi). Dro
TMO3BOJISICT HApANy C KOHKPETHBIM IPOrPaMMHMPOBAHHEM YHCIICHHBIX METONOB B PaMKaxX JaHHOIO
Kypca B JayibHElIeM 0e3 Tpyla OCBOHTh COBPEMEHHBIE IPUKIIANHbBIC BEIUHCIUTEIBHBIE CHCTEMbI —
MathCad, MathLab u npyrme. OcHOBHOI (GopMoO# NPOBENCHHS 3aHSTHH SBISCTCS BBINOIHEHIE

CTyA€HTaMH IPAaKTUYECKUX 3aHITUH Ha KOMIIBROTEPE.

2. MECTO JUCIIMILVIUHBI B CTPYKTYPE OIIOI
HAucnurmna «O6paboTka pe3yTbTaTOB XMMHYECKOTO SKCIEPHMEHTa» OTHOCHTCH K OOS3aTelbHO

9acTH y4eOHOTO IJIaHa.



3. INTAHUPYEMBIE PE3YJIbTATBI ObYUYEHHS ITO JUCHUILIUHE

[Inanupyemsle pe3yibTaThl

O0y4YeHHS 10 JAMCIUILIKHE,

COOTHECEHHBIE C IUIAaHAPYEMBIM 1

pesynsratamu ocsoerust OIIOII (KOMIETEHIMAME ¥ HHIMKATOPAMHU JOCTHKEH)S KOMIICTEHIIME )

DopmMmUpyembie
KOMIIETEHLIUU
(xom, coneprxaHue
KOMIETEHLIUHN)

[Inanvpyemble pe3ynsTarbl 06yUeHHs M0 JUCLIMILIMHE, B
COOTBETCTBHH C MHAUKATOPOM AOCTHXKEHHS KOMIIETSHLIUU

HHaukaTop noCTHXeHUs
KOMIIETEHLIUH
(k00, codeporcanue unduxamopa

Pe3ynbrarsl 06yueHus no
JUCLMIUTHHE

HaumenoBanue
OLICHOYHOIO CPe/CTBA

OIIK-1. Cnocoben
aHaIM3UPOBATH U
UHTEpPNPETUPOBATH
pE3yJIbTAThI
XUMHUYECKHUX
SKCMEPUMEHTOB,
HaOMoneHuH U
U3MEPEHUH

OIIK-1.1. 3HaeT OCHOBBI
(byHIaMEHTAIBHBIX OHITHH U
3aKOHOB XUMHH, aTOMHO-
MOJIEKYJISPHOTO yUYEHHH,
CTPYKTYpPbI ¥ QU3HKO-
XUMUYECKHUX CBOMCTB
BELLIECTBA; OCOOEHHOCTEH
O0OBEKTOB UCCIIENOBAHUS U
TEOPHIO COBPEMEHHBIX
METOJOB UCCJIEAOBaHUS,
TEXHUKY U METOUKU
NPOBEICHUS SKCIIEPUMEHTOR
OIIK-1.2. Ymeer
pa3pabaThiBaTh U BHICTPAMBATH)
IUIaH MCCIIEI0OBAaHUH MOJ
pELIEHUE KOHKPETHBIX 3a1ay4
npodecCHOHATBHOMI
JeATeNIbHOCTH; (OPMHUPOBATH W
JieNIaTh BBIBOJGI, 10
pe3yJbTaTaM aHaJIu3a UCXO/S
13 00pabOTKHU TUTEPaTyPHBIX
JIaHHBIX U COOCTBEHHBIX
9KCMEPUMEHTAIILHBIX,
PaCYETHO-TEOPETHYECKHUX
paboT; MPUMEHSATDH pasIMuHbIE
METONBl MaTeMaTHYECKOM
00paboTKu
SKCMEPUMEHTABHBIX JaHHbBIX
B XUMHUU
OIIK-1.3. Bnaneer HaBblkaMu
UCCJIEIOBAaHUH CBOMCTB U
COCTaBa XUMHUYECKUX BELIECTB
C UCMOJIb30BaHHEM
COBPEMEHHOI0
aHAJTUTHYECKOTO
000pyn0BaHHUs; CMIOCOOHOCTBIO
YCTaHaBJIMBATh CBSA3b MEXKIY
NPUYHMHON U CIICACTBHEM NPH
NPOBEICHUH XMMHUECKUX
UCCJICI0BaHUH

3HaeT: OCHOBHbIE
INPUHLUHMIIBI TOCTPOCHUS
BbIYHCIIUTEJIbHBIX
QJITOPUTMOB IS pELUEHUS
NPHMKJIAJHBIX 33724 XUMMH,
bH3HUECKON XUMHUH U
XMMHYECKOH TEXHOJIOTUM;
OCHOBBI s3bIKa BBICOKOI'O
yposus — DELPHI, — B To#
€ro 4acTH, KoTopas
HeoOxoauma Jyist
MaT€MaTH4YECCKHUX
BbIYUCJICHUH; OCHOBHBIE
YHUCJICHHbIEC METOAbI
NEPBUYHOM 00padboTKu
SKCNIEPUMEHTAIbHBIX
JaHHBIX XUMUH,
(GU3HYECKOU XUMHH U
XUMHYECKOH TEXHOJIOTHH.
YMmeeT: MBICIICHHO
BBEICTPAaUBAaTh OCHORBY
JITOPUTMA IIPU PEIICHUH
3a71a4 XUMHH,
bu3nyuecKoi XMMUH U
XHMHYECKON TEXHOJIOIHH
JJISL €70 JajIbHEUIIeH
KOMIIBIOTEPHOM
peanu3anyuu; CoCTaBIsITh
IIPOCTEHINNE TPOTPaMMBI
Ha g3pike DELPHI mis
peanu3anuu perreHus
yYKa3aHHBIX 3a/1a4;
IIPUMEHSATH HABBIKH
ITOCTPOEHHUS aJITOPUTMOB
U COCTaBJIEHHUS IIPOrpaMM
JUIsL HCTIONIE30BaHMS
CllelMaTbHBIX
MaTeMaTU4YeCKUX
[TAKETOB, TAKUX KaK
MathCad, MathLab;
pa3buparTscs B yKe
TOTOBBIX KOMITBIOTEPHBIX
IpOrpaMMax C MEeJIbI0 UX

TECTbI, BOMPOCHI




OCMBICIIEHHOTO
IIPUMEHEHUS,
ONITHMU3AILIUU UK
MOJIEPHH3AIMH IS
peleHus OIU3KuX 3a1ay
XUMUH.
Bnaneer: 0CHOBHBIMH
METOAAMH IIOCTPOEHHUS
BBIYHCIUTEIBHBIX
JITOPUTMOB IS
PELIECHUS TPUKIIATHBIX
3a7a4 XUMHH,
bu3nyYecKoi XUMHH |
XUMHYECKOH TeXHOJIOIHH;
OCHOBHBIMH METOIaMH
HalKMCaHUs MPOCTENIINX
IIPOrpaMM Ha SI3BIKax
BEICOKOT'O YPOBHS;
OCHOBAaMH MIPaBUJIBHOM
IIOCTaHOBKH
JKCIEPUMEHTA U
NIEPBUYHOM 00paboTKH
9KCIEPUMEHTATBHBIX
JAHHBIX XUMHH,
bHu3UYeCcKOi XUMHH U
XHMHYECKON TEXHOJIOTHH.

4. ObbEM U CTPYKTYPA JUCHUILJINHBI

TpymoeMKOCTb TUCIHMILTHHEI COCTABIISAET 4 3a4eTHBIX eauamIl, 144 yaca.

TemaTuyeckuii mian
dhopma oOyuenns — ouHan

KonraxTtHas pa6ota DopMmbI
oOyyaronuxcs TEKYIIEro ‘
g C NIEJarOrHYeCKUM S KOHTPOJIS, |
No HaunmMenoBanue Tem o § paboTHHKOM o dopma i
= |
/0 | W/WIH pa3fenoB/TeM 5 2 g £ | IpoMexyToy |
(D] ® O o |
JMCIUATUIAHEL = 9 o = S \© | HOH ‘
S| 8 2 = 25 | §& |
O | 5| = = S| 238 | 8 aTTecTalyy |
= = [5) o E a2 o =

S | g 2 S8 | &6 | S (no
aw 5 55 2Q | & & g O ‘
= £ B S& | m%% cemecmpam) |
g = = E= 1
= 8 !
1 OCHOBHEIE METOIBI 5 1 4 Z 12 | Peittunr-
IIOCTPOCHUS KOHTPOJIb No |
aJITOPUTMOB 00pabOTKH 1 ‘
9KCHEPUMEHTATBHBIX ‘
JTAHHBIX {
2 | A3k 5 3-7 | 10 10 12 | Petitunr- }
IPOrPaMMHPOBAHHS KOHTPOJIb. No |




2 | S3pIk 5 3-7 110 10 3 12 | Peiitunr-
IIPOrpaMMUDPOBAHHUS KOHTPOJIb. Ne
Pascal u 2
MHTETPUPOBAHHAS
cpena DELPHI
3 PazperBisrommecs 5 7-9 | 4 4 12
AJITOPUTMBI
4 [Mukmuyeckue 5 9- |8 8 2 20
JITOPUTMBI 13
5 | MaccuBs ncen npu 5 13- |6 6 1 10
[IPEICTABICHUN TaHHBIX 15
9KCIEPUMEHTA
6 | Urepaumonusle NMKILL | 5 17 |4 4 6 | Petitunr-
KOHTPOJBb No
3

Bcero 3a 5 cemectp: 36 36 6 72 | 3auét ¢
OIICHKOU

Hannume B muciurivae

KIT/KP

HToro no mucruinge 36 36 6 72 | 3auérc

OLIEHKOU

Coz(ep)lcalme JEKITHOHHBIX 3aHATHHN 110 THCIHILINHE

Paspen I. Ilporpammuposanue

Tema 1. Anropurmbl

Conepxanne TeMel. Anroput™. VCmonb3oBaHHe alTOPUTMOB npu 00paboTKe pe3yabTaToOB
XMMUYECKOT0 SKCIIEPUMEHTA. SI3BIKM HHU3KOTO M BBICOKOTO YPOBHS. VIHTeprpeTamus M TpaHCIISIus
TEKCTa MPOrpaMMBL. PasHuIa MEX/Ty HCXOIHEIM TEKCTOM H HCIOTHIEMBIM MOLYTIEM.

Tema 2. Baok-cxemel

Conepxanue Tembl. OCHOBHBIE METOABI MOCTPOEHHS ATTOPUTMOB M HCIIONb30BAHHE BIIOK-

cxeM. Jlunelinple u Pa3BETBIAIOIIUECSA aJITOPUTMEL HI/IK.HI/I‘ICCKI/IC AJITOPUTMBI, IapaMeTp IUKIIa U

opraHu3anys padoTHI IUKJIA.
Tema 3. MaccuBbl
Conmepxxanne TeMmpl. PaboTa ¢ MaccuBamMH 4YHCel. Knaccubukanus MaccuBoB u ux

IIpEaCTaBJICHUC. AJ'II‘OpI/ITMI)I BBIYHMCIICHUS CYMMBI M IIPOM3BEIICHUS, IIOMCKA MaKCUMAIBHOI'O H

MHUHUMAIIBHOTO 3JIEMEHTA, 33/1a4a PAHKAPOBAHMUS.

Tema 4. UTepanmoHHbie HUKIbI

Conepxanue Tembl. Urepamvonnsle MUKIEL OCoGeHHOCTH BEIOOpa IapaMeTpa IHKIIA.
IIprMenenye UTepaORHBIX IUKIOB. ONTHMHA3AIKS AT OPUTMOB.

Pasgen II. SI3p1k nporpammuposannss DELPHI



Tema S. OcHoBBI NporpamMmvupoBanus Ha sizbike Pascal u DELPHI

Conepxanune Temsl. [IpakTHKyM nporpaMMHupoBaHHMs Ha sisbike Pascal. THIBI Benuui.
Koncrantel M mepemeHHble. MaccHBB [JaHHBIX. ApHOMETHYECKHE BBIPAYKEHHS. Iopsinox
BBIIONHEHHS. apH(MeTHYeCKuX omepanmif. Mcnons3oBaHWe CTaHTAPTHBIX MATEMATHYECKHX
GyHKITUH.

Tema 6. CTpykTypa mporpamMmel

Conepxanne Templ. CTpyKTypa HpOrpamMMBL: pa3fiell OMHMCAHHS U pa3zien omepaTopos.
Jloruyeckue BhIpaXeHHS. VICroNb30BaHKe ONepayil OTHONICHHS M IOTMYECKHX omepanuit and, or,
not.

Tema 7. Onepartopsl

Conepxanue Tembl. OnepaTopsl: PHCBAMBAHUS, YCIOBHBIN, OTIepaTOphl LMKIOB, BBOJA U

BBIBOZIA, OTIEpaTop BEIOOpA.
Pazpes I11. IlorpemHocT KOMNBLIOTEPHBIX BHIYHCICHHI

Tema 8. OcobeHHOCTH BHINO/IHEHHS BHIYHCICHHI HA KOMIIBIOTepax

Conepxanne TeMmbl. JlHama3oH W TOYHOCTH TNPENCTABICHHS umced. MaIMHHLL HYIb.
Hcrounvky u Knaccudukanus norpemHocteil. Omubku okpyrierns. Hakonnenue HOIPELTHOCTEH
OKpYTJIeHHs. ~ AOCOMIOTHas! M  OTHOCHTENbHAs  [OTPEIIHOCTH  PE3yJIBTATOB  OCHOBHBIX
apupmeTnyeckux onepanui. IloTeps TOYHOCTH TNPH ONEPAHSX CIOKEHHS U BBIHTAHHS 1

HaKOIICHHUE OIMOOK. Y CTOMYMBOCTD BBIYHCIIHTENBHBIX aTOPUTMOB.
Copaepsxanue J1a00paTOPHBIX 3aHATHIA M0 TUCHHILIHHE

Tema 1. OcHOBHBIE METOIBI TOCTPOCHHUS AITOPHUTMOB: Pa3BETBIIAFOIIUECS aITOPUTMBL.

Tema 2. OCHOBHEIE METOIBI TOCTPOEHHUS AITOPUTMOB: [IUKIIHIECKHE AJITOPUTMBI.

Tema 3. Pabota ¢ MaccuBamy umCeNl. ANTOPHTMBI IIOWCKA MAKCHMATBHOLO U MHHUMAaJIBHOIO
3JIEMEHTA.

Tema 4. 3anaua pamwxupoBanus.

Tema 5. AropuTMBI BEIYHCIICHHSI CyMMBI M IPOH3BEICHHSI.

Tema 6. iTepariuoHHbIE UKL

Tema 7. IIporpammupoBanwe Ha s3bike Pascal. Aprmerndeckue BRIpaKeHHUS.

Tema 8. Pabora B mHTerpuposannoi cpene DELPHI 7.0. Crpykrypa mporpammsl. OmnepaTopsi

IIpruCBavBaHUsI, BBOAA U BBIBOJIA.
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Tema 9. Jlormyeckue BBIpaXeHHs. YCIOBHEIH omepaTop. [IporpaMMupoBaHHE pa3BETBISIOIIMXCS
AITOPUTMOB.

Tema 10. Oneparopsl nuk0B. IIporpaMMupoBaHHE HUKIHYECKHX AJITOPUTMOB.

Tema 11. Maccussl fanHbIX. [IporpaMMupoBaHre 3a1a4e HAKOIICHHS CyMMbI M TIPOHM3BEICHHUS

Tema 12. IIporpaMMupoBaHie UTEPAIIHOHHBIX [UKIOB



8

5. OHEHOYHBIE CPEJACTBA JUISI TEKYIIEI'O KOHTPO.ISI YCIIEBAEMOCTH,
MNPOMEXYTOYHOM ATTECTAIIAH I10 UTOT'AM OCBOEHUSA JUCHUIIJIMHBI
N YYEBHO-METOJUYECKOE OBECIIEYEHHUE CAMOCTOSTEJIBHOM PABOTHI
CTYAEHTOB

5.1. Texymmuii KOHTPOJIb YCIIEBAEMOCTH

Texymmin KOHTDOJIb YCIIEBAEMOCTH TPHBOAMTCS IO Pe3yIbTaTaM PEHTHHI-KOHTDONS 110
CJIEYIOIIMM KOHTPOIIEHBIM BOIIPOCAM:

PeriTuHr-koHTpo.s Nel

[a—

4sinx—1, ecmux<l1
Inx+5, ecrux>1"
25—x, ecrux<0
y:

cos’x—x, eciux>0

Vax* +1, ecrux<?2
3. yp=4 :
e" -1, ecmux>?2
(x2+5
_ , ecnux>-—1
4.¥=% x+l ;
eciu x < —1
x+1
eciu x <—2
5. 3x+6 z
x? +35, eciux>-2
x+smx ecau x>0
6. y: ;
2, ecnux<0
2%, ecmux< -3
7.y= ;
(x+1)° =1, ecrux>-3
4 sin? x+1, ecrux<l
g y= ;
Inx+5x, ecmux>1
—x+5, ecmux<10
9.y = ;
cos? x+2x, eciux>10
Vax* +3, eciux<3
10. y = ;

1
e, ecmux=>3



12. y

0.5sinx+1, ecmux<4

1. y = :
4 { —2x+3, ecrux>4
{1 —COSx, ecaux<5

PeliTuHr-KoHTpOIL No2

x*+2, ectux>5"

OyHKIUS HauanbHeie [Mar Yucno
3HAYCHUS HU3MCHCHUSA OUKIIOB
ApPTYMEHTOB ApryMeHTOB

1 |2 3 <4 5
Pl 4sinx-p° X, =0.4 Ax=02 [n=8
~ Inx+5 by =27 Ab=35 |k=3
2 25—x° x, =~1.7 Ax=0.1 n=>5
y_coszx—a4 a, =15 Aa=10.5 k=4
3 JaR x,=-12 |[Ax=03 |n=6
Va3 b, =100 Ab=25 | k=3
¢ a* —sina x, =1.6 Ax=02 |n=6
y_a3—2ax a, =-30 Aa=5 k=4
> | 4sinx-1 Xo=-10.5 | Ax=0.5 n==6
"~ Ina a, =3.4 Aa=04 |k=4
¢ | y=(x*-b)(Bx+5) x, =2.4 Ax=02 | n=5
by=-235 |Ab=15 |k=6
T y=e“(3Ba® -x) Xo =2.65 Ax=0.15 |n=35
a, =1.85 Aa=0.05 |k=5
3 b? —x° x, =098 |[Ax=0.04 |n=6
re cos’(2x) b, =0.35 Ab=0.05 |k=4
? | y=cos’x—ax x, =1.6 Ax=0.1 n==6
a, =12 Aa=05 |k=3
101y =21g(x+0.24%) x, =0.8 Ax=01 |n=6
a,=1.5 Aa=02 | k=3
Iy =1g(x? -5a) X, =2.9 Ax=03 |[n=5
a, =54 Aa=2 k=4




12 y:ex(x—az) Xo=—185 | Ax=005 |[n=8 |
a, =128 |Aa=0.02 | k=3
W 3 4 5
b8 z=e" —2xy+y° x,=-5.4 Ax=0.4 n=>06
Vo =—28 Ay=2 k=4
1 z=sinx+cosy—x)’ Xo=-52 | Ax=04 n=3
Yo = 6.4 Ay=0.2 k=35 |
Bl x2y? % =025 |Ax=05 |[n=4
2y %=91 |Ay=01 |k=4
R N P Xy =—12 Ax =2 n=>5
Z_x2+y2 Y, =85 Ay=25 |k=4
17 z=x"—xy+siny X, =0.93 Ax=0.02 | n=4
y,=1.4 Ay=0.1 |k=5
8 Z=c08"x+2xy X, ==3.5 Ax=0.5 n=>5
Vo =12.5 Ay=0.5 k=3
19 z=x"+y* —siny Xy =—2.5 Ax=025 |n=2
Yo =5.0 Ay =1 k=10
20 z=In(x* - xy) x, =0.85 Ax=0.05 |n=3
Yo =3.8 Ay =0.4 k=6
) z=2sin’(x— y)—x X=775 |[Ax=025 |n=4
Yo =2.1 Ay =0.1 k=5
22 :sin(at)+t2 a,=6 Aa=0.5 n=>3
t f,=0.1 At=02 |k=7
Blz=e +2e7 +4 Xy =5 Ax=025 |n=2
Vo =24 Ay =0.2 k=9
2 2=l ~1)e7 +y) %=175 | M&=025 |[n=3 |
y, =54 Ay=02 |k=8
42 z =sin(x* + y*) - 2xy X, =35.5 Ax=025 |n=4
Vo =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




11

7| z = x* +sin(xy) — x; =3.6 Ax=02 |n=3
v, =04 Ay=02 | k=7
| z=x"y*(1-sinx) x, =1 Ax=03 [n=3

PeliTuar-xouTpoan Ne3

2 3 n
1.1+£+x—+x—+...+x +..;1pu x=2; (310 €¥).
20 3! n!
2 3 n
2.1+xlnar+(xlna) +(xlna) +m+(xlna) +.iTPE x=2; a=10;(o10 a*).
1! 2! 3! n!

3 x_x_2+x_3_x_4+ +(—1)" 5 *..;mpu x=0.5; (910 In(1+x))

: 2t 3 p 93 L

2 3 4 n
4. —(x+x7+x?+x7+...+x—+...j;npn x=0.5; (310 In(1-x)).

x3 5 x7 2n+l1 1+x
5. 2(x+?+?+—+...+ 1+...J;npn x=0.5; (310 lnl— UM 2 arctg x).

6. 4{1—l+l—l+l—...+(——l)+..}; (3T0 7).

3 5 7 2n+l1
7.x—x—+x——x—+...+ —1)" s *..;mpu x =1; (310 sinx).
31517 (2n+1)!
x> xt Xt x*
8. 1——+———+...+(—1)"—ir...;npn x=-1; (310 cosx).
21 4! 6! (2n)!

+...;30eceb n=1,2,3,...; (310 1).

3 5 7 2n+l1
10. %—(x—x?+x?—x7+...+(—l)"2x li...J;an x=-0.5; (310 arctgx).
n+
1 1 . 2n+1
11.£—1+ ! -—+ —...+(—1) 1 E *..;mpu x=3; (310 arctgx).

(2n+1)x2

12. l+ 1 ¥ 15 + 17 —...+#ﬂ+...;npn x=2; (310 arcthx).
5x°  TIx (2n+1)x>

5.2. HpOMe)Ky'TO‘lHaﬂ aTTeCTalus 110 UTOTaM OCBOECHHUS JAUCHUIIIIUHEI

Bomnpocs! k 3a4éTy ¢ onenxoii
1. Tlomstme anroput™a. SI3BIKM HE3KOTO M BEICOKOIO YpoBHs. Komnunsauus u nmuaKOBKA Tekcra
IIPOrpaMMBbl. PasHuIla MeX Iy HCXOMHBIM TEKCTOM H HCIIOMHAEMEIM MOJyJIEM.

2. OcHoBHbIe G1IOKH rpaduIecKOro MpeicTaBIeHHs AJITOPUTMOB U MX XapaKTEPHUCTHKA.
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11.

12.
13.
14.
15.
16.
17.

12

OCHOBHBIE METOIBI IIOCTPOEHHS ANTOPHTMOB C TOMOLIBIO OJIOK-CXeM: pa3sBeTBISIONIHECS
anropuT™el. JIOTMYECKHE BBIPAKEHHS, NPABHIA WX nocrpoenust. Onepanyu cpaBHEHHs u
JIOTHYECKHE OTIEepaIliy.

OCHOBHbIE METONBI IOCTPOCHHS AITOPHTMOB C  OMOIIBIO OJIOK-CXeM: IUKIMYecKue
aNrOpUTMEL. biiok mukia.

Pabora ¢ maccuamu uncen. BBox IByMepHBIX MaccHBOB (MaTpuII) 10 CTPOKAM, ITO CTONOAM.
AJITOPUTMBI IOMCKA MaKCUMATEHOTO X MHHUMAJIBHOTO 3IeMEHTA OJTHOMEDPHBIX MaCCHBOB.
AJITOPUTMBI BBIMUCIICHHS] CyMMBI H TTPOH3BE IEHHS.

3ana4a paHXHUPOBaHHS.

HrepanioHHbIE UKIIEL

IIporpammupoBanue Ha s3sike Pascal. Tunsl Bemmuns. KOHCTAHTE! M nepeMeHHble. MacchBsl
JAaHHBIX.

Pascal. Onmepanwn u mnpuopurer onepanuii. Bripaxenus. Apupmernueckue BBIPQXKEHUsI,
NpaBHJIa UX IOCTPOEHUS.

Pascal. CtpykTypa mporpamMmer.

Pascal. Oneparops! npucsauBanns, BBoaa 1 BEIBOIA.

Pascal. Jlormgeckue BepaxeHus. Y cI0BHBIIH oreparop.

Pascal. Oneparops! HuKIIOB.

Pascal. MaccuBEI JaHHBIX.

Pascal. ®yuknum, ommcanme u obpamenwue. QopmanbHele ¥ (aKTHYECKHE, BXOTHBIE W

BBIXOJHBIE TAPAMETPEL.

5.3. CamocTosiTensHast paboTa 06y4aomerocs.

3amanue Nol

1.y

N
2

3.y

x, nmpu—-10<x<0
sinx, nmpu0<x<20

ln[x, npu—2<x<-1

lgx, nmpu-1<x<0
% — i npu—5<x<0

x> +sinx, npu<x<5
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arcsinx, mpu—1<x<0

4. y= :
l-cosx, mpulO<x<l
JlnH—x, npu2<x<3
5.=9 |1-x -
\ x°, mpu3<x<6
[ 1
, npu—-5<x<0
6.y=1x241" ¥ ;
\ x> +1, npu0O<x<5

*, -5<x<0
7~y:Ie npu X _

l-€", npuld<x<5
(x* -1

, npu—T<x<0
=1x? +1 P ;

| x> -1, npu(<x<7
ln|1+x, npu—2<x<0
9. y = 2
4 \ln]l—x, npu (0 <x<2

_|sine™, mpu—-20<x<0
cose™, mpul<x<20

3ananue No2
OyHKIHS HagansHubie IIar Yucno
3HAYEHHUS H3MEHEHHUS LUKJIOB
ApryMEHTOB APIr'YMEHTOB

2 3 4 5
_4sinx—p’ x, = 0.4 Ax=02 |n=8
~ Inx+5 by =27 Ab=35 | k=3
_ B—x x, =—1.7 Ax =0.1 n=>5
" cos x—d* a, =15 Aa=0.5 |k=4
4lx] Xx,=-12 |Ax=03 |n=6
T b, =100 Ab=25 | k=3
_d* —sina x=1.6 |[A&=02 |n=6
y_a —2ax a, =-30 Ag=35 k=4
_4sinx-1 x, =-10.5 Ax=0.5 n==6
Ina a,=3.4 Ag =04 k=4
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6 | y=(x*-b)(3x+5) Xy = 2.4 Ax=02 |[n=5
bO:_23_5 Ab=1.5 k=6

T ly=e"Bd® -x) X,=2.65 |Ax=0.15 |n=5
a, =1.85 Aa=0.05 |k=5

o B LS % =098 [Ax=0.04 |[n=6
Y cos? (2x) by =035 |Ab=005 |k=4

> | y=cos’ x—ax x,=1.6 Ax =0.1 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

1y =1g(x* - 5q) X, =29 Ax=0.3 n=>5
a, =54 Aa=2 k=4

2ly=e"(x-ad? xo=-1.85 |Ax=0.05 |n=8
a,=128 |Aa=002 |k=3

Bl z=¢"—2xp+ 7 Xo=—5.4 Ax=0.4 n==6
yy =28 Ay=2 k=4

4] z=sinx+cosy—x)” X =-52 |Ax=04 [n=3
Vo = 6.4 Ay=02 |k=5

15 Z_xz—yz x, =0.25 Ax=0.5 |n=4
2y %o=91 |Ay=01 |k=4

o [x + ] %=-12 |Ax=2 n=>5
Ty %=85 |Ay=25 k=4

7 z=x*—xy+siny x, =0.93 Ax=0.02 |n=4
y, =14 Ay=01 |k=5

18 z=0c08" x+2xy X, =-3.5 Ax=0.5 n=>5
=125 | Ay=05 |k=3

Plz=x*+3*—siny Xo=-25 |Ax=025 |[n=2
Yo =5.0 Ay =1 k=10

201 z=In(x? - xp) % =085 [Ax=005 [n=3
¥, =3.8 Ay=04 | k=6
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21 z_—_2sin2(x—y)—x X, =1.75 Ax=0.25 n=4
Vo =2.1 Ay =0.1 k=5
22 _ sin(at) L & = Aa=0.5 n=73
t 1, =131 At=0.2 k=17
B e ™ 427 14 Xy =3 Ax=0.25 |n=2
Yo =2.4 Ay =0.2 k=9
24 z=(e ~1)e +y) X =175 |Ax=025 |[n=3
Vo=54 Ay =0.2 k=28
3| z= sin(x? +3°)=2xy X =3.5 Ax=0.25 | n=4
Vo =4.0 Ay=025 |k=7
26| z =sinx(1-tg(xy)) X, =4.5 Ax =0.1 B=3
Yo =—2.2 Ay =0.1 k=6
271 z=x? +sin(xy) — 3 x,=3.6 Ax=0.2 n=3
¥y, =0.4 Ay=0.2 k=17
= z=x"y*(1-sinx) Xy = Ax=0.3 n=3
¥, =15 Ay =5 k=7
3ananue Ne3
1. 1+2—2!+Z—j+);—i+...+é—:)!+...;npn x=1;(ro chx).
2. 3—3' );—5!+3;—7!+...+(2n2—:11)!+...;npn x=1; (310 shx).
3. 2{§+3i3 + 5)165 + 7)167 +...+%(2n+11)x2”+] +...]; npu x =2 ; (310 lnl_'__z unu 2arcth x).
4, x—%3+x?5—%+...+(—1)” 2’;2":1 *...;npn x = —0.5; (310 arcig x).

(x _ 1)2n+l

5 2(x_1+ (x—l)3 N (x—l)5

= F ok
x+1 3(x+1)  5(x+1) @n+1)(x+1)"

3

o el ey ey

T..;mpu x=2; (310 Inx).

*...;npu x =-2; (310 arcig x).

2 3 o
7. (x_1)+(x_l) +(x—1) +...+(x_1) +...;mpu x =2.5; (310 Inx).
x 2x? 3x° nx"
n+l
3. _£—l+ 13— 15+ 17 —...+(_1%)2”+]_
2 x 3x° 5x° Tx (2n+1)x

3 5 7 2n+1
X

9. X+ —+—+—+..+
3 5 7

2n+1

+...;mpu x =—0.5; (310 arctg x).

+...);npn x=3;(Gro Inx). -
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cos(2n+1)x
2n+1

1
10. cosx+§cos3x+§c035x+...+

1 X
+...;0pu X =2; (310 —In cte =),
p ( 5 g2)

DOHJI OUEHOYHBIX CPEICTB Uil MPOBENCHHS ATTECTAIIMH YPOBHS CcHOPMHUPOBAHHOCTH

KOMIIETEHIIUHI o6yqa10mnxc;1 0 MTUCLHUIIIINHE 0(1)0pMIIHCTCSI OTACIBbHBIM JOKYMEHTOM.

6. YYHEBHO-METOJUYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE

JAUCITUITJIMHBI
6.1. KnurooGecneyeHHOCTD

KHUI'OOBECTIEYEHHOCTh

HanmenoBanue nuteparypel: aBTOp, Ha3BaHME, BHJ| M3AHHS, L T — e r—— f
U37aTENHLCTBO HE/aRH By
1 2 3 R
OcHoBHast nuTeparypa*
1. B. H. JloObko. MatemMaTn4eckue METOIBI B XUMUH H 2018 | http://e lib.visu.ru: 2]
XAMHYECKOH TeXHOJIOTuH. OCHOBBI IPOrPaMMHUPOBAHHSI 3456789/74:
BBIMMCIIMTENBHBIX 3a1a4. Y4ebHOe nocobue. Branumup 2018
2.P.I'. Cadun, A.W. Viparos, H.®@. Tumep6aes. OcHOBEI 2013 | http://www.studentlibrary.ru o |
Hay4YHBIX HCClIenoBanui. OpraHu3anys 1 MIaHAPOBAHHE ok/ISBN9785788214122 it
SKCIIEpHMEHTA : yuebHOoe mocobue. Kazan. Ham. ucces. TexHo.
yH-T. —Kazans : U3n-80 KHUTY. 2013. 1
3. ®.1. KapmaHoB, B.A. OctpeiikoBckuit. CTaTHCTHUCCKHE 2012 http://www.studentlibrary.ru,/?:xj
METO/IbI 00PabOTKH IKCIEPHMEHTANBHBIX JAHHEIX. ok/ISBN9785437200599.htm! |
JlabopaTopHBIi IPaKTUKYM ¢ MCIIONB30BAHKUEM MIAKETA
MathCad: Yueb6. [Tocobue. M.: A6puc, 2012.
4. Cannmkos E.B. Kypc mpaktaueckoro IPOrPaMMHUPOBAHHS B 2013 | http://www.studentlibrary.ru/bo
Delphi. O6BeKTHO - OpHeHTHPOBaHHOE IIPOrpaMMHUPOBaHKE. ok/ISBN9785913591227 .htm!
M.: COJIOH-ITPECC, 2013.
JononHurensHas autepatypa ]
2010 | http://www.studentlibrary.ru/bo

1. B.IL. Ocuros. [TpakTHKyM I10 IPOrpaMMHEPOBAHHIO HA S3BIKE
DELPHI : B2 4. Y. 1 : CtpykTypHOE IIPOrPaAMMUPOBAHHE :

y4e0. Ilocobue. M.: Usn-Bo MI'TY um. H.D. baymana, 2010...

ok/bauman_0359.htm!|

6.2. Ilepuoguueckue m3nanus

1. IlporpammupoBanue (KypHa).
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6.3. UaTEpHET-pecypchl

SI3bIK mporpammupoBanus Pascal.

WNurerpuposannas cpena paspabotku mporpamm 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

= S B o=

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE AUCHHUIIJIMHBI

At peanusauuu JaHHOM TUCLUILTMHBI HMEIOTCS CHIeLMATbHbIE TOMEIICHHS JUTSL TIPOBE/ICHUsI
3aHATHH JIEKLHOHHOTO THNA, 3aHATHH 1aGOpaTOPHOIO THIIa, TPYNIIOBBIX M HHIWBHIYaAIbHbIX
KOHCYJIbTAallMH, TEKyLIEr0 KOHTPOIS H NPOMEXYTOYHON ATTeCTAIHH. JIaGopatopHble paGoThI
IpoBOIATCS B 1aboparopuu 422-2, 423-2. |

IIpy YTEHHH JIEKIMOHHOTO Kypca HCIONB3YIOTCS MyJIbTHMEIUHHbIC cpencrea oOyueHus: B
BUJIE Ha0Opa CIIAl/I0B C IEMOHCTpALKEH Yepe3 IPOEKTOp.

Ilepedyenp HCTONB3yEMOro NUIIEH3MOHHOIO IporpamMmHoro obtecneuenus: Windows 10,

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

Penenzent
(mpencTaBUTENb paboOTOAATEIS)

000 «BUOXVMPECYPC», nayunsIit corpyl/:rﬁn

K.X.H. / by el JL.K. JlaBpyxun

IIporpamma paccmoTpeHa i 0100peHa Ha 3aceJanuu Kadeapbl XUMHH

Ipotoxon Ne 70 ot 2408 292/ 20 T

3aBenyronuii kadempoit Y ;/;/'y;,«izé’ b.A. Kyxtun
67

Paboyas mporpamma paccMoTpeHa i 0400peHa Ha 3aCeJaHHHU YIeOHO-METOMYECKOH KOMUCCHI
HanpasieHus 04.03.01 — «Xumus»

Tpotoxon Ne 74 or  74.0¢ 202/ 20 1.

[Ipencenatens xomuccuu Lef¥2==”  B.A Kyxrun

\//

v



19

JIMCT IIEPEYTBEPXKJIEHUS
PABOYEN IMPOI'PAMMEI JAUCIUITIINHBI

Pabo4as nporpamma omo6peHa Ha Y4€OHBIH roj

[Iporokon 3acenanus kapenps: No oT rojga

3aBenyrommii kadenpoit

Pa6ouas nporpamma ono6pena Ha y4eOHBIH roj

IIporoxon 3acenanus kapenpsr No oT roja

3aBenyromuii kabeapoii

Pabouasa nporpamma ono6pena Ha y4€OHBI# rof

IIporoxon 3acenanus kapenpsr No oT rouga

3aBenyrommit kagenpoit
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JIMCT PETUCTPAIIUA UBMEHEHU
B pabouyIo MpOrpamMMy JUCLMITHHBL
«O0paboTKa pe3yIbTaTOB XHMHUYECKOTO SKCIIEPHMEHTA) 00pa30BaTebHOM MPOrpaMMbl HAMPaBIIEH s

noarotosku 04.03.01 — Xumust, HanpaBieHHOCTh: XUMHYECKHIH aHaJINu3, XUMUAYECKas] |
OKOJIOTHIECKas IKCIIEPTH3a OOBEKTOB OKPYIKAMOIIEH CPE/IBI

7
HOMep BHeceHbl U3MEeHEHHUS B qacm/pa:’.nenbl Ucnonuurens OcHoBanue |

U3MEHEHHUS paboueli mporpamMmeI (0)5(0) (HoMep U marta npoTokona

3aceiaHus Kadenpsbi)

3aB. kadenpoii /
[Toonuce DHO




