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1. HEJH OCBOEHHA TUCHHUIIJIMHBI

Ileabi0 OcBOEHHs JUCUMIUIMHBI «O0paboTka pe3yabTaTOB XHMHYECKOTO HSKCIIEPUMEHTA
SIBISIETCS OCBOCHHE CTYJACHTAMHM COBPEMEHHBIX BBIYMCIMTENBHBIX CPEJACTB BBICOKOTO YPOBHS. KaK
OCHOBBI (JOPMUPOBAHUSI MAaTEMATUYECKOTO MOAX0/Ia K MCIOJIb30BAHHIO 3HAHUN (PyHIaMeHTaNIbHbIX
XMMHYECKHX HAYK; YMEHHME MCIOJb30BATH COBPEMEHHBIE BBIYMCIIMTEIBLHBIC CPECTBA JIJIsl PEIICH}S
KOHKPETHBIX 3a]ad XHMHH, XHMHYECKOH TeXHOJIOTHH, 00pabOTKH YKCIIEPHMEHTA, U CAMOCTOSTENILHO
COCTaBJIATH MPOCTEUIITHE MPOrPAMMBI JAJISl 3THX LIENEH.

3agaumn: B pe3yibTrare H3yu€HHUs JAHHOIO Kypca CTYICHT JO/DKEH MMOJIYYHTH OCHOBHBIC
HaBBIKH IPOrpaMMHPOBAHHS, H3YUHTb HauOoNiee paclpoCTpPaHEHHBIE METOJbI MPHOJIHKEHHBIX
BBIUUCJICHUH M 03HAKOMUTHLCS C HECKOJBKUMU NPHUKIAJIHBIMU IIPOrPAMMHBIMH KOMILJIEKCAMH. 3J1eCh
He CTaBHTCS 3aJaua JaTh (yHIaMEHTaJbHYIO TOJATOTOBKY B o0jacTd HpodeccHOHANBHOIO
[IPOrpaMMHPOBAHHS, XOTSA I8 HEKOTOPBIX CHEelHanu3alii 3T0 MOXeT ObITh ompagnaHo. B
OONBIIHHCTBE CIy4YaeB JUId pelIeHHs 3axad oOpabOTKH DSKCHepUMEHTa H  MaTreMaTHYECKOI'O
MOJICJIMPOBAHUS MPOLIECCOB YK€ CYIIECTBYIOT TOTOBBIE NPOTPaMMHBIC KOMILIEKChl. OHako
CTYHNEHTBl JIOJDKHBI HMETh SICHOE IIpPEJCTaBieHHE 00 OCHOBHBIX METOJAX MPUOIMIKEHHBIX
BBIYHCJIEHHH W TPaHMIEAX MX NPUMEHMMOCTH. DTO MO3BOJIMT, BO-IIEPBBIX, BBIOMPATH MOAXO/ISIILYIO
AN pelleHMs KOHKPETHOM 3aJadyd IporpaMMy, BO-BTOPBIX, IPaBHJIbHO HHTEPIPETHPOBATL
noJiyyaeMble pe3yJbTaThbl. [eopeTHUecKHe OCHOBBI MPOTPAMMHPOBAHUS CTYIAEHTHI OCBAMBAIOT
napauielbHO ¢ H3Y4EHMEM KOHKDETHOI'O f3bIKa BbICOKOro ypoBHs — Pascal (mmm Delphi). Dro
II03BOJISIET HAPs/ly C KOHKPETHBIM NPOrPAMMUPOBAHHEM YHCIEHHBIX METOJOB B PAMKaxX JaHHOIO
Kypca B AalibHeleM 0e3 Tpy/ia OCBOUTh COBPEMEHHBIE NMPHKIIAHBIE BHIUHCIHTEILHEIE CHCTEMbI —
MathCad, MathLab u apyrue. OcHoBHOM (opMOIt TpOBEAECHHS 3aHATHH SBISETCS BBINOJIHEHHE

CTYACHTaMH NPAaKTHYICCKHX 3aHATHHA Ha KOMIIBIOTEPE.

2. MECTO JUCHHIIVIMHBI B CTPYKTYPE OIIOII
Jucnunnuna «O0paboTka pe3yiabTaTOR XMMHUYECKOTO 3KCIEPHMEHTA» OTHOCHTCS K 00S3aTellbHOI

HacTH yHEGHOFO IJIaHa.
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3. INTAHUPYEMBIE PE3YJBTATBI OBYUEHHS I1O JACHHUITIIUHE

[Inanupyemele  pe3ynbTaTs

00y4eHHs] TIO0 JUCLHILIHHE,

COOTHECEHHBIE C IITaHUPYEMBIMH

pesynbratamu ocsoenust OITOI (xomMneTeHIMsAMY U HHIMKATOPAMH JTOCTHIKEHMS KOMIETEHI[HH )

DopmupyeMble

IInanupyembie pesynbrarbi 06yueHHs N0 JUCLMIUTMHE, B

Haumenoranue

KOMIMETEHLIMH COOTBETCTBHH ¢ HHAMKATOPOM JOCTHXEHHS KOMMETEHLIMH OLIEHOYHOTO CPEACTRA
(xox, conepianue Huaukarop noctixeHHs PesynbraThl 00yuenus no
KOMITETEHIHH) KOMIIETEHIIMH JUCLUTLTHHE
(k00, codepaicanue unduxamopa
OIIK-1. Cnocoben OI1K-1.1. 3HaeT oCHOBBI 3maeT: OCHOBHbBIE TECTbI, BOIIPOCHI

aHaJIM3UpOBRATh U
HHTEPNPETHPOBATh
pe3yabTaThI
XHMHYECKHX
JKCNEPUMEHTOB,
HabnoaeHuH U
H3MEPEHHH

(yHAAMEHTANIbHBIX [IOHSTHI K
3aKOHOB XMMHH, AaTOMHO-
MOJIEKY/IAPHOIO YUEHHH,

CTPYKTYpPBI H (DH3HKO-
XHMHYECKHX CBOKMCTB
BELLECTBA; 0OcoDEHHOCTEH
00BEKTOR HCCenOBaAHUS H
TEOPHIO COBPEMEHHBIX
METOJ0B MCCIIEa0BaHus,
TEXHUKY U METOHUKH
NPOBENEHHS DKCIIEPHMEHTOB
OIK-1.2. Ymeer
pa3spabaTbiBaTh U BbICTPaUBAaTH
MJ1IaH UCCNEIOBaHHUH Mo/
pelIeHHe KOHKPETHBIX 3a/1a4
npoteccHOHAILHOMH

NeSATeIbHOCTH; (POPMUPOBATE K

Jlenarb BLIBOEL, 110
pesyJibTaTaM aHajii3a Ucxoad
U3 06pabOTKH TUTEpaTYpPHBIX

JAaHHBIX H COOCTBEHHbIX
JKCTNEPUMEHTANTbHEIX,
PacYeTHO-TEOPETHUECKHX
paboT; NPUMEHATh pasiUuHbIe
METOAbl MAaTEMATHYECKOM
obpaboTku
OKCMEPUMEHTAJIbHBIX JAHHBIX
B XHMHH

OIlK-1.3. Bnaneer HaBbikamu
HCCIIeOBAHMI CBOMCTB U

CcOCTaBa XUMHYECKHX BELLECTB

€ UCIOIb30BaHHEM

COBPEMEHHOI0
AHAJIUTHYECKOr O
obopynoBaHus; cmocobHOCTHIQ
YCTaHaB/IUBATh CBA3b MEMILY

MPUYKHOM U CNIEACTBUEM I1PH

MPOBEAEHHH XMMHUYECKHUX
HUCCIeNOBaHUH

NPUHLHIIbI ﬂOCTpOBHHS]
BBIYHCJIUTENbHBIX
a.l'll"DpHTMOB AJ1s peUICHU S
NPUKNAAHBIX 3324 XMMHUH,
bH3HUECKON XHMUU H
XUMHYECKON TEXHOJIOMMH;
OCHOBbI 3bIKA BLICOKOTO
yposus — DELPHI, — B Toii
€ro 4acTH, KOTopas
HeoOxoauMa st
MaTeMaTHYECKHX
BBIYMCIIEHUH; OCHOBHbIE
YHCIIEHHBIC METO/IbI
NepBUYHOI 00paboTku
SKCNEPHUMEHTANBLHBIX
AdHHBIX XHUMHH,
(H3HYECKOH XUMHH U
XMMHUECKOH TEXHOIOTHH.
¥YMeer: MBICIIEHHO
BBICTPAaHBATh OCHOBY
aJITOPUTMA IIPU PelIeHHH
3a1a4 XMMHH,
(hu3UYeCKOH XUMHH U
XHMHYECKOH TeXHOJIOTHH
JJISL €T0 JallbHeHINeH
KOMIBIOTEPHOH
peanu3alyy; COCTABIITE
IPOCTEHLINE MPOrPAMMEBI
Ha s3p1ke DELPHI s
peannzaluy peieHHs
YKa3aHHbIX 3a1a4;
MPUMEHSTEH HABBIKH
MOCTPOEHHS ATOPUTMOB
U COCTaBJIEHHS ITPOTpaMM
JUTS1 HCIIOJIB30OBAHHS
CIELHANIBHBIX
MAaTeMaTHYEeCKHX
ITAKETOB, TAKHX KAK
MathCad, MathLab;
pa30uparbcs B yie
FOTOBBIX KOMIBIOTEPHBIX
IporpamMMax C Melbio X




OCMBICJIEHHOTO
IIPUMEHCHHSI,
ONTHMH3ALHH HITH
MOJIEpHHU3ALIHH JJIs]
pelneHus ONM3KKX 3a1a4
XHMHH.

Bnaneer: OCHOBHBIMHU
METOJJaMH TIOCTPOCHHS
BBEIYHCIIUTEIBHBIX
aJITOPUTMOB JIJIst
PEIIEeHHs IPHKIATHBIX
3a1a4 XUMHH,
(bH3MIeCKOM XUMHH U
XHMHYECKOH TeXHOJIOTHH,
OCHOBHBIMH METOJaMH
HAMHCaHUs IIPOCTENIIINX
IPOrpaMM Ha A3BIKax
BBICOKOTO YPOBHS,
OCHOBaMH NPaBHIILHOH
IIOCTAaHOBKH
SKCIIEpHMEHTA U
NEPBUYHON 00paboTkH
JKCIIEpUMEHTANIBHBIX
JAHHBIX XHMUH,
(usudeckoit xumun 1
XHMHYECKOH TEXHOJIOTHH.

4. ObbEM H CTPYKTYPA JTUCHHUITIJIUHBI

TpynoemxocTs nucHUIIMHEL cocTaBnsieT 4 3a4eTHRIX equuuL, 144 yaca.

Temarugeckuii naau
(hopma obyuenus — ounas

KonraxtHas pabora DopMel !
o0yyarommuxcs TEKYIIEro
B C NeJaroru4yeckKum 5 KOHTPOJIA,
Ne HaumMeHnoBanue tem 3 paboTHUKOM 2 dbopma
[oh (7] =
/1 | W/uiM pasaenos/Tem 5 2 g & | npoMexyTou
5] 9 s
THCIMIUTAHBI = | ° v 5 S g | noit
L o g =3
O | 5| = g; i 4| 255 | 3 aTTeCTAIMH
= =t 0 Sk | ago =
ﬁ & g 83 2 E 5 S (ro
= BB &8 £ = >
= E B e | m3=E cemMecmpam)
ZE | S £ E
=8
1 OCHOBHEIE METO/IbI 5 1 4 4 12 | Peittunr- i
IIOCTPOCHHUS KoHTposb No |
alropuTMOB 00paboTKH 1 |
IKCMIEPHMEHTAIBHBIX }
JTAHHBIX ‘
2 S3pik 5 3-7 | 10 10 12 | PeiiTunr- ’
POrpaMMHPOBAHHS KOHTpoJb. No ‘




Pascal u 2 B
HHTETPHPOBAHHAS
cpena DELPHI B
3 PazBeTBnstronmecs 5 79 | 4 4 12 ’
AJITOPHTMBI
4 [uxnunueckue 5 9- |8 8 20 .
&JITOPHUTMBI 13 !‘
5 MaccHBel uHcen npu 5 13- |6 6 10
IIPEACTABJICHHH JIAHHBIX 15
DKCIICPHMEHTA
6 HUrepanuoHHble HUKIBL | 5 17 |4 4 6 Peiitunr-
KOHTpPOJIb Ne
3
Bceero 3a 5 cemecTp: 36 36 72 | 3auér ¢ 1
OLICHKOM
Haymmuue B qucuupnnune
KII/KP
HToro no gucuunivge 36 36 72 | 3auérc
OLIEHKO

Conepmaﬂue JIEKHHOHHLIX 3AHITHH MO JAHCHHIIHHE

Paznen 1. [Tporpammuposanne

Tema 1. Anropurmel

Conepxanue Tembl. Anroput. Mcnonp3oBaHue airopuTMOB Ipu 06paGoTKe pe3yJIbTaTOB
XHMHYECKOTO JKCIIEPUMEHTA. SI3hIKH HH3KOIO M BBICOKOTO YPOBHS. MHTEpHpETALMs M TPAHCIISIS
TEKCTa NPOrpaMMbl. PasHuua MexTy HCXOIHBIM TEKCTOM H HCTIONHAEMBIM MOJYJIEM.

Tema 2. bi1ok-cxeMbI

Coneprxanne Tembl. OCHOBHBIC METOJBI IIOCTPOEGHHS AIFOPHTMOB M UCIONB30BAHUE OIIOK-
cxeM. JIuneiiHple W pasBeTBIArONIAECH AMrOPHTMBL LIMKIHYECKHE anrOpHTMBIL, napaMerp LUKJIa o
opraHu3anus paboThl IHKIIA.

Tema 3. MaccuBbl

Conepxanne Tembl. PabGota ¢ MaccuBamu wmcen. Knaccudukanuss MaccMBoR M mx
Npe/CTaBIeHHE. AJICOPUTMBl BBIYHCIEHHS CYMMbI M TNIPOM3BENEHHS, IMOMCKA MAKCHMAIBHOIO M
MHHHUMAJIBHOTO DJIEMEHTA, 3a1a4a PaH)XHMPOBAHHUS.

Tema 4. UTepanpoHHbIE HKJIBI

Conepxanue TteMbl. Wrepanuonnele MHMKIBL OcoGeHHOCTH BpIOOpa mapameTpa LHKIA.

[IpuMeHenre HTEPAHOHHBIX LHKJIOB. ONTHMH3AIMs AJITOPHTMOB.

Painen I1. SI3p1x nporpammuposanus DELPHI



Tema 5. OcnoBbl nporpaMmvuposanns na s3eike Pascal u DELPHI

Conepxanue Templ. IlpakTHkym mporpammupoBanusi Ha s3sike Pascal. THIEL BEJIMYHH.
Koncraurel n mepemennele. MaccHBsl JaHHBIX. ApudMeTHUECKHE BbIpakeHus. [lopsyiox
BBIIIOJIHEHUs  apuMeTHYecKuX —onepaumit. HcnonszoBaHne CTaHAAPTHBIX MAaTEMATHYECKUX
byHKIMIA.

Tema 6. CTpykTypa nporpaMmmei

Conepxanue Tembl. CTpyKTypa NpOrpaMMBI: pasiel ONMCAHHS M pasjen omeparopos.
Jloruveckue Beipaxkenus. Mcnonbzoanne onepanmii OTHOIEHHS W JIOTHYCCKHX onepauuit and. or,
not.

Tema 7. Oneparopni

Conepxanne Tembl. OnepaTopbl: NPHCBAMBAHMS, YCIOBHBI, ONEPATOPhI IHUKJIOB, BBOAA U

BBIBOJIA, ONEPATOp BeIOOpA.

Paszpeun III. IlorpemmocTs KOMIBLIOTEPHBIX BHIYHC/ICHHIT

Tema 8. OcobeHHOCTH BHINOIHEHHS BHIYHCIEHHI HA KOMIBIOTEpax

Conepxanue TeMbl. J[ManazoH M TOYHOCTH NPEACTABNICHHS YHCENl. MallMHHBIH  Hyllb.
HUcroynnku u xnaccupukanus norpemsocrei. Omubku Okpyrienus. Hakomenue norpemsocreii
OKpYTNIEHHs. ~ AOCONMIOTHast W OTHOCHTENBHAS  MOTPEILIHOCTH PE3YNIBTATOB  OCHOBHbIX
apumMeTHUECKHX omepaunii. [loteps TouHOCTH IOPpH ONEpalHsX CJIOXKEHHS W BBIYMTAHHUS

HaKoIUIeHHe omuboK. Y cTolYMBOCTE BBIYHCJIMTEIIBHBIX aJITOPUTMOB.

Copaep:xanue 1a00pPaTOPHBIX 3AHATHIA 0 JUCIHILIHHE

Tema 1. OcHOBHBIE METO/IBI TOCTPOEHHS ANTOPHTMOB: Pa3BETBISIONIMECS aITOPUTMBEI.
Tema 2. OcHOBHEIE METO/BI IOCTPOEHHS ANTOPHTMOB: IHKIIMUCCKHE AJrOPUTMEL.

Tema 3. PaGora ¢ maccuBamMu wumcen. AJNTOPHTMBI TOMCKA MaKCHMATLHOLO M MHHHMAJILHOT'O

JJIEMEHTA.
Tema 4. 3anava panmxupoBaHus.

Tema 5. AIropuTMBI BEIYHCIIEHHS CYMMEI | IIPOU3BEICHHS.

Tema 6. tepalldOHHBIE LIMKIIBL.

Tema 7. IIporpaMmupoBanue Ha si3bike Pascal. Apudmernueckue BBIPAXKCHHSI.

Tema 8. Pabora B mHTerpupoBanuoii cpexe DELPHI 7.0. CTpykrypa mporpammsr. Omeparopei

IIpHUCBAaHBAHHs, BBOJA U BHIBOIA.



|

Tema 9. Jlornyeckue BbIpaKeHHs. YCIOBHBIH oneparop. IIporpaMmupoBaHue pa3BeTBISIOIIXCS
aJIFOPUTMOB.

Tema 10. Oneparops! ukI0B. [IporpaMMHpOBaHHE IHKIHYECKHX aJITOPUTMOB.

Tema 11. Maccupgl jauubix. [IporpaMMupoBanue 3a1a4i HAKOIJICHHS CYMMBI U [IPOU3BE/IEHHS

Tema 12. TlporpaMMupoBan#e HTepALOHHBIX [HKIIOB
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5. OUEHO'HBIE CPEACTBA VISl TEKYIIETO KOHTPOJISI YCHEBAEMOCTH,
IIPOMEKYTOYHOM ATTECTAIIUH IO UTOT'AM OCBOEHUSI TUCHAILINHbI
1 YYEBHO-METOAMYECKOE OBECIIEYEHUE CAMOCTOSITEJTbHOM PAEOTHI
CTYJAEHTOB

S.1. Texkymuii KOHTPOJIb yeIIeBaeMOCTH

Texymmi KOHTpoNL ycmeBaeMocTH [IPHBOZIMTCS 1O pE3yNbTaTaM PEUTHHT-KOHTPONS 110
CIEAYIOUIUM KOHTPOJIBHEIM BOIIPOCAM:

PeiiTuHr-conTpoan Nel

{4sinx—1, ecnu x <1

L, p= ;
Inx+5, ecrux>1
25-x, ecrux<(
2. y= 5 3
cos“x—x, eciux>0
S VAx® +1, eciu x <2
e’ -1, ecrux>?2
(x2+5
_ , ecaux>—1
“Y=9 x+1 ;
ecnu x < —1
x+1
, ecaux<-2
5. ¥V=13x+6 ;
x2+5 ecnu x > —2
x+sinx, eciux>0
6.y = :
x -2, ecrmux<(
, ecnux<-3
T P= :
(x+1) -1, ecmux>-3
4 sin> x+1, ecmux<l
8. y= :
Inx+5x, ecrux=>1
-x+5, ecmux<l10
9. y = 5 ;
cos“ x+2x, ecrux>10
\/4x2+3, eciu x <3
10. y = ;

I
e, ecnux>3



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

l-cosx, eciux<5
12 = ;
x* +2, eciux>5

PedTHHI-KOHTpOIB No2

|

|
|

OyHKIusS HavanbHele Ilar
3HaAYCHHUSA H3MCHCHHSA
apryMeHToB dpryMEeHTOB

1 |2 3 4
1 _ 4sinx-b° X, =04 Ax=0.2
~ Inx+5 by=-27 |Ab=35
2 25— x° x,=-17 |[Ax=0.1
Y o —d a, =15 Aa=0.5
3 4|x| Xy =—1.2 Ax=0.3
T g B b, =100 Ab=25
% a’ —sina x, =1.6 Ax=0.2
y:a - 2ax ay =—30 =5
S _4sinx—1 x,=—-10.5 |Ax=0.5
" Ina g, =34 Aa=04
¢ | y=(x*-b)3x+5) X, =2.4 Ax=02
by=-23.5 |Ab=15
T | y=e"(Ba*-x) Xy =2:65 Ax=0.15 -
a, =1.85 Aa=0.05
S b2 - x° X, =0.98 [ Ax=0.04
Y cos?(2x) by=035 | Ab=0.05
? | y=cos’x—ax Xy =1.6 Ax=0.1
a, =12 Aa=0.5
0] = 21g(x+024%) x% =08  [Ar=0.1 |
gy =1.5 Am =102
1 y =lg(x* —5a) Xy =2.9 Ax=0.3
a, = 54 Aa=2
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21y =e*(x—a?) Xo=—185 |Ax=0.05 |n=8§
a, =128 Aa=0.02 | k=3

1 |2 3 4 5 _
L? z=e"-2xy+y° X, =—-5.4 Ax =04 n==6
Py ==28 Ay =2 k=4
H z =sinx+cos y — x)* Xy ==5.2 Ax =04 n=3
Y, = 6.4 Ay=02 |k=5
B Z_xz—yz x, =0.25 Ax=0.5 |n=4
- 2xp ¥y =9.1 Ay=0.1 |k=4
16 e+ X=—12  [Ax=2 n=5
T, %o=85 |Ay=25 k=4
17 szz—xy+siny X, =0.93 Ax=0.02 | n=4
y,=1.4 Ay=0.1 |k=5
i z=c0s” x+2xy Xy =-3.5 Ax=0.5 n=>5
=125 | Ay=05 |k=3
Y1 z=x*+y* —siny Xp=-25 |Ax=025 |n=2
¥y =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 Xo=775 |Ax=025 |[n=4
Yo =21 Ay =0.1 k=5

2|, _sin(an) a, =6 Aa=05 |n=3
t t, =0.1 At=02 | k=7

Blz=e*+2e +4 Xy =3 Ax=025 |n=2
Yo =2.4 Ay=02 | k=9
2 2= e +y) % =175 |[Ax=025 |n=3
Yo =5.4 Ay=02 | k=8
2| z=sin(x* + y*) - 2xy X, =5.5 Ax=025 |n=4
Yo =4.0 Ay=025 |k=7

26| z =sinx(1 —zg(xy)) x, =4.5 Ax =0.1 n=3
Yo =—2.2 Ay =0.1 k=6
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2T z = x* +sin(xy) — Xy =3.6 Ax=02 [n=3
Vo =04 Ay =0.2 k=17

28| z=x*y*(1-sinx) %, =1 Ax=03 [n=3
Vo =15 Ay =35 k=7

Pelitunr-kounrpoas Ne3

2 3 n
I A +x—+ ;apu x =2; (310 €%).
1 2! 3 n!
2.1+xlna+(xlna) +(x1na) +m+(xlna) +.;TpE x=2 a=10; (510 a*).
1! 21 3! n!
xz x? x4 xu+]
ox——+——" +(—1) *...;mpu x=0.5; (310 In(l + x)).
2 4 n+

2 3 4 n
4, - x+x—+£—+x—+...+x +...[s1pu x =0.5; (310 In(l - x)).
2 3 4 n

3 5 7 2n+1 1
5.2 x+£—+x—+~x——+..‘+ +...[;mpu x =0.5; (310 n-—% WIH 2 arctg x ).
3 5 7 2n+1 1

6. 4 1—l+l—l+l—...+ﬂ+... ; (1O 7).
3 5 7 9 2n+1

3 5 7 2n+l
X

7.x_‘+x__x_'+m +(- )” (2n+1)' ; IpA X =1; (3710 sin x).

8. l_x_+x__x_+___+(_1)" ;IpH X = —1; (310 cosx).

21 41 6! (2 )
1 1 1
e LT L IR ~i30ech n=1,2,3,..; (310 1).
12 5.3 5. n(n+1)
7 ¥ ¥ X ( xom
10, == x——+Z -4 +(-1) ;npH x =-0.5; (310 arctg x).
2[ 375 7 )2n+1 anx (ro aretgx)
i 1 1 1 oy 2n+!
11. e o i -1 ———ir...;n u x=3: (310 arct .
) X 3x3 Sx ( ) (2n+1) 2n+1 p ( gx)

L 1 1 + ! + 1 +..;mpu x =2 (3T0 arcthx)
; et ...; =2; x).
x 3% 5x° 7xT (2n+ T 2

5.2. l'[pomemyTotmaﬂ aATTEeCTALHSA 110 HTOTaM OCBOEHHS AHCHHITIIHHBI

Bonpoce! k 3a4éry ¢ omenxoii
1. Tlonarue anroputma. SI3BIKH HHZKOTO H BBICOKOIO ypoBHs. KOMIMIANNA U THMHKOBKA TekcTa
IporpamMMbl. PasHuLa MeX /1y HCXOIHBIM TEKCTOM M MCIIONHIEMBIM MOJIyJIEM.

2. OcnoBHsle 610KH rpaduueckoro [IPEACTaBJICHHS AITOPHTMOB M UX XapaKTEPUCTHKA.
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3. OcHOBHBIE METOBI MOCTPOCHHS AIFOPUTMOB C TOMOIIBIO OJOK-CXeM: pPa3BeTBISIONMECS
airoput™el. Jloruyeckue BhIpaxeHus, MpaBHiIa HX nocTpoeHus. Onepanuu cpaBHEHHs 1
JIOTHYECKHE OTIEpaIiH.

4. OcHOBHBIE METOABI MOCTPOCHHS ITOPHTMOB € TMOMOIIBIO  OJIOK-CXEM: IHKIHYCCKIC
anropuT™el. Biok mukna.

5. Pabora c MaccuBamu uncen. Beox ABYMEPHBIX MACCHBOB (MAaTpPHIL) MO CTPOKAM, 110 CTOJIOIAM.

6.  ANropUTMBI IOHCKA MAKCHMATBHOTO M MEHMMAITBHOTO 3JIeMeHTa O/THOMEPHBIX MACCHBOB.

7. AJNrOpUTMBI BEIYHCIIEHHS CYMMBI H MIPOH3BEACHHSI.

8. 3anaua pamxupoBaHms.

9. HrepanmoHHbIe HKIEL.

10.  IIporpamMmupoBanue Ha s3bike Pascal. Turbl Benuum. Koncrantel u nepemennsie. Maccrepi
JAHHBIX.

11. Pascal. Onepauuu u npuopurer onepauui. Beipaxenus. Apudmernyeckue BBIPAMEHHSI,
TIpaBHJIa KX NOCTPOEHUS,

12. Pascal. CrpykTypa nporpaMmsi.

13. Pascal. OnepaTopsl ipuceauBanmsI, BBOJIA H BEIBOJA.

14.  Pascal. Jloruyeckue BelpaxeHns. Y clioBHbIi oreparop.

15.  Pascal. Oneparope! muxios.

16. Pascal. MaccuBel JaHHBIX.

17. Pascal. ®yukuuu, onmcanume u obpamenue. @opmanbHble H (axTHueckue, BXOmHBIC 1
BBIXOJIHBIE I1aPAMETPEL
5.3. CamocTosiTenbHas paGora o6yyalomerocs.

3ananne Nel

x, npu—-10<x<0

. y=+ . 5

sinx, npu0<x<20
lnlx, npu—2<x<-1

2. y= ;

lgx, mpu-1<x<0
X =x, npu—-5<x<0
3. y= :

x> +sinx, npu<x<5
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arcsinx, mpu-1<x<0

4.y = ;
l-cosx, mpulO<x<l
ln—ﬁ1+x, npu2<x<3

5= l—x 2

X, nmpul3<x<6

, npu—-5<x<0

p—

| x*+1, nmpuO<x<5

e, npu—5<x<0

6.y=jx2+
/

1-¢*, mpulO<x<5

, hmpu—T<x<0

npu()<x<7

, npu—2<x<0

lnll—x, npu<x<?2 ;
sine™, npu-20<x<0
10. y = ,
cose ", mnpul<x<20
3ananune No2
DyHKusI HauanpHrie [lar Yucno
3HAYCHH H3MEHEHUSA IMHKJIOB
ApryMeHTOB ApTYMEHTOB
1|2 3 4 5 i
 Ilnx+5 b, =37 Ab=35 | k=3
2 5. 3 Xy =—1.7 Ax=0.1 n=>3
y_coszx—a4 d; =15 Aa=0.5 k=4
3 (4] Xo=-12 |Ax=03 [n=6
y:m b, =100 Ab =25 k=3 B
Y| a'—sina X, =1.6 Ax=02 [n=6
y_a3—2ax a, =-30 Alr=3 k=4
S| 4sinx-1 % =-105 [Ax=05 |n=6
Ina a, =3.4 Aa=04 | k=4
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6 y=(x*-b)(3x+5) X, =2.4 Ax=0.2 A =3
by =-23.5 Ab=1.5 k=6
7 y:e_a(3a2 —x) X, =2.65 Ax=0.15 n=>5
a;=1.85 Aa=0.05 | k=5
8 B x, =0.98 Ax=0.04 |n=6
T os?(2x) by=035 |Ab=0.05 |k=4
9 | y=cos® x—ax %, =1.6 Ax =0.1 n==6
a0:12 Aa:O..‘S k:3
10 y=2lg(x+0.2a2) x0:0,8 Ax=0.1 n=6
00:1.5 Aa:OQ k:3
1y =1g(x* - 5a) x=29 Ax=0.3 n=>5
a0:54 A= 2 ke =
2] - Xo=-185 [Ax=0.05 |[n=8
d; =1.28 Aa=0.02 |k=3
s Z:ex—2xy+y2 X, =—54 Ax =0.4 n=6
Yo =—28 Ay =2 k=4 ]
14 z=sinx+cosy—xp’ Xy =—5.2 Ax=04 n=3
Vo = 6.4 Ay=0.2 k=5
15 Z_x2_y2 % =0.25 Ax=0.5 n=4
2xy Vo =9.1 Ay =0.1 k=4
16 ) |x+yl Xy =-12 Ko =2 n=>5
TRy ¥, =8.5 Ay=25 k=4
17 Z-:_xz—-xy-i-siny x0=0.93 Ax=0.02 n=4 .
Vo=14 Ay =0.1 k=35
18 z=c08" x +2xy Xy =—3.5 Ax=0.5 n=>5
Vo =12.5 Ay =0.5 k=3
19 z=x"+y* —siny Xg ==2.5 Ax=0.25 |n=2
Yo =35.0 Ay = k=10
20| z=1In(x* - x) X5 =0.85 Ax=0.05 |[n=3
Yo =3.8 Ay =04 k=6
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2L z=2sin*(x— y)—x Xy =1.75 Ax=025 | n=4
Yo=21 |Ay=01 |k=5
2| _sin(ar) a,=6 Aa=05 |n=3
t t():.O.l AI=0.2 k:7
Blz=e"+2e7 +4 Xo = Ax=025 |n=2
yo =2.4 Ay=02 | k=9
24| (e].Zx _Ixe—y +y) %, =1.75 Ax=025 |n=3 \
Vo =54 Ay =0.2 k=8
25| z =sin(x? +3*)—2xp X5 =5.5 Ax=025 |n=4
yO :4.0 Ay:0.25 k:7
26 | z =sinx(1-1tg(xy)) Xy =4.5 Ax =0.1 n=3
Vo =-2.2 Ay =0.1 k=6
27| z=x* +sin(xy) — 2 | % =36 Ax=0.2 n=3
%o=04 |Ay=02 k=7
281 z=x"y*(1-sinx) x; =1 Ax=03 |n=3
w=15_ |ay=5  |k=7
3ananue No3
2 4 6 2n
1. +~%+Z—!+—6?+...+h+...;npu x=1;(aro chx).
2. x+3—-z+%+%+...+(22‘+1)!+...;npn x=1; (10 shx).
11 1 _ 5t [ LR ,
3. 2{;+3x3 +5x5 +7x7 +...+W+...J,npu x=2; (10 lnl_x nu 2arcth x).
4., x—f3i+x?5—-§+...+(— 1)" ;2?1 T...;mpu x =-0.5; (ar0 arctg x).
n
. 5 x-1 (x—l)3 (x—I)5 (x—])z"+l . =3 (o
’ [x+1+3(x+1)3 +5(x+1)5 ’ +(2n+1)(x+1)2"+1 o T =S (e )
6. (x—l)—(x;l) (X_SI) (-1) 1) t..impu x=2;(s10 Inx).
7. (x—l) (x_i) +(x—31) (x—l)" +...;mpu x =2.5; (o710 Inx).
x 2x 3x nx"
z 1.1 1 1 (-1 _ L
8. —E—;+3x3 T3 +7x7 —...+Wi...,npu x=-2; (sr0 arctg x).
9. x+§+~2—5+77+ +;2T +...;npu x =-0.5; (ar0 arctgx).
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cos(Zn + l)x

1 1
10. cosx+—cos3x+—cosSx+...+
3 5 2n+1

1 X
+...;0pu x=2; (310 —In cfe =).
p ( > gz)

@OoHJ[ OIEHOYHBIX CpeACTB [Jis TIPOBCICHHSI aTTeCTalluH YPOEH: C(bOpMHpOBaHHOCTH

KOMIIETEHLHi 00YYaIOIKXCsl 110 UCHHILTMHE ODOPMIISETCS OTAETBHBIM JOKYMEHTOM.

6. YYEBHO-METOAUYECKOE 1 HH®OPMAILIMOHHOE OGECIEYEHUE

JUCHHUITITUHBI
6.1. KuuroodecnneueHnocTs
KHUIOOBECIIEYEHHOC T
HaumenoBanme nuTepaTyphl: aBTOP, HA3BAHKE, BHI H3JAHHS, T BT —— T ——
H3/1aTETLCTBO rRaHIA Bal'y
I 2 3 o
OcHosHas nurepatypa*
1. B. H. JIobxo. MaTtemMaTiuveckie METONbI B XUMHH U 2018 | http://e.lib.visu.ru:80/handi. |
XUMHYECKOH TE€XHOI0rUH. OCHOBBI IPOrpaMMHPOBaHHUs 3456789/7426
BBIMHCIHTEbHBIX 3a1a4. Y4yeOdHoe mocodue. Biagumup 2018 3
2. P.I'. Caun, A.H. Upanos, H.®. Tumep6aer. OcHOBEI 2013 | http://www.studentlibrary.ru/bo |
HaYYHBIX HCCIeoBaHuii. Opranu3ams 1 IiaHupoOBaHHe ok/ISBN9785788214122 htin!
JKCrepruMenTa : yuebHoe nocobue. Kasan. Hau. ucces1. TeXHOM.
yH-T. —Kazans : U3n-80 KHUTY. 2013.
3. ®.M. Kapmanos, B.A. OcrpeiikoBckuii. CraTHcTHYeCKHE 2012 | http://www.studentlibrary.ru/bo |
METO/IbI 00pabOTKH IKCIIEPUMEHTATIBHBIX JaHHBIX. ok/ISBN9785437200599 htimi
JlabopaTopHbliif IPAKTHKYM C HCIIOJIL30BAHHEM MaKeTa
MathCad: Yueb. [locobue. M.: AGpuc, 2012.
4. Cannukos E.B. Kypc npakTuyeckoro nporpaMMHpOBaHHs B 2013 | http://www.studentlibrary.ru/bo
Delphi. O6beKTHO - OpHEHTHPOBAHHOE TPOrPAMMHPOBAHHE. ok/ISBN9785913591227.htm!
M.: COJIOH-TIPECC, 2013,
JlononHuTenbHaA qHTEpaTypa ) |
1. B.I. Ocunos. IIpakTHKYM MO [IpOrpaMMHPOBAaHHIO Ha S3BIKE 2010 | http://www.studentlibrary.ru/bo |
DELPHI : 82 4. Y. | : CtpyKTypHOE IPOrpaMMHpPOBAHHE ok/bauman_0359.html !
yueb. [Tocobue. M.: U3n-8o MI'TY um. H.D. Baymana, 2010... |

6.2, Ilepuoauyeckue H3TAHHUS

1. IIporpamMmupoBanie (3kypHa).
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6.3. UnrepueT-pecypcnl

1. SI3pIk mporpamMupoBanus Pascal.

Wurerpuposannas cpena paspaboTku 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

Mo B b B

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

7. MATEPHAJIbBHO-TEXHHYECKOE OBECTIEYEHUE JUCLMIJINHBI

Hist peajin3aunm JaHHOH JUCITHIIIMHEL HMEIOTCS CHIEIHANBHBIC [IOMEIICHHS JUTS MpOBeJICHUsI
3QHATHH JIEKUMOHHOIO THIA, 3aHATHH J1aGOPaTOPHOIO THIA, TPYNIOBBIX M HHAMBAAYAIbIbIX
KOHCYJIbTAUMH, TEKYIIEro KOHTPOIS M NPOMEKYTO4HOH arrectanuu. JlaGoparopubie paboTLI
npoBoAATCA B 1aboparopuu 422-2, 423-2.

Ilpi 9TeHHH JIEKUMOHHOTO Kypca HCIOJB3YIOTCS MYJIBTHMEIHIHHBIE Cpe/ICcTBa o0ydeHus B
BHJIC Habopa Clai/I0B ¢ IeMOHCTpaLlkeil Yepe3 MPOEeKTop.

Ilepetens HCNONB3yeMOro NHIEH3MOHHOTO MporpaMMHOro obecreuenus: Windows 10,

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



13
Pabouyio nporpammy cocrasui jgouent JloGko B.H. //A

Peuenzent
(mpencraBuTels paboToaaresis)

—

K.X.H. I~ Sl 167 / J.K. JlaBpyxun

e

000 «BUOXHMMPECYPC», nayunsii comfwﬂc :

[Iporpamma paccMoTpeHa 1 0100peHa Ha 3aceiauuy Kadeapsl XUMUH

Iporoxon Ne_ 77 ot 214 (6 202/ r.

3apenyrouuii Kadenpoii t’;' % /7“,7,‘7 B.A. KyxTuu
AT
v

Pabovas nporpamma paccMoTpeHa H 0100peHa Ha 3acelanul yueGHO-MEeTOANYSCKON KOMUCCHH
nanpasierust 04.03.01 — « Xumusi»
Iporoxon Ne 77 ot a3 D4 20.2_/ T,

IIpenacenarens KOMUCCHH /"/};;';;z/' b.A. Kyxrtuu
L&
7
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JIMCT IIEPEYTBEPKJIEHUSA
PABOYEH IMPOT'PAMMABI AUCHUTIVIMHBI

Pabouas nporpamma omo6pena Ha y4eOHBIH 0]

IIporokon 3acemanus kapeaper No oT rona

3aBeayromrii kKaheapoii

Pabouas nporpamma 0106pena Ha yueOHBI roj

[Iporoxon 3acenanus kadeapnr Ne oT roja

3aBenyromuii kadeapoii

Paboyas nporpamma onoGpena na y4eOHBIH roj

IIporokon 3acenanus xadenpnr No oT rona

3aBenyroumii kadenpoit
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JIMCT PETUCTPALIMU UBMEHEHUIA
B pab0o4yl0 NporpaMMy AMCLMMNINHEI
«O6paboTKa pPe3yNTbTaTOB XHMHYECKOTO SKCIIEPHMEHTA) 00pa3oBaTeNbHOM NPOrpaMMBbl HANPABIEHHs

noarorosku 04.03.01 — Xumust, nanpaenessocts: XUMHYeCKHit AHAIH3, XUMHYECKas U
OKOJIOTHYECKas SKCTIEPTH3a 0OBEKTOR OKpyKaromeii cpepl

Homep BreceHbl usMeHeHns B yacTh/pasenbi Hcnonuurens OcHoeanue
W3MEeHeHHUs paGoueii mporpammbi dHO (Homep u nara nporokona
3ace/iaHus Kadeapbi)
1
2
3aB. kadenpoii /

lToonucs DOHO



