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1. HEJIM OCBOEHUS TUCHUIIJINHBI

Ienpro OCBOCHHMS MUCHHUINMHBL «UHCIEHHBIE METONBI B XHMHHY» SBISETCS OCBOCHIC
CTyACHTaMH COBPEMCHHBIX  BBIYMCIMTCIBHBIX CPEACTB BBICOKOTO YPOBHS, KaK OCHOBLI
(GOpMHpOBaHHS MAaTEMaTHYEeCKOrOo IOAXOAA K WHCIONb30BAHUIO 3HAHHH byHIaMeHTaIbHbIX
XAMHHECKIX HayK; YMEHHC HCIOJB30BATh COBPEMEHHBIE BHIMUCITHTEIBHBIC CPENCTBA [T PELleHHs
KOHKPETHBIX 3a/1a4 XUMHH, XHMHUYECKON TEXHOJIOTHH, 00pabOTKH SKCIEPHMEHTA, M CAMOCTOSTEIBHO
COCTaBJIATh IPOCTEUIINE IPOTPAMMEI JUIsl 3THX IIEJICH.

3agaum: B pesynbTaTe M3yYEHHS NAHHOTO KypCa CTYNEHT JOJIKEH IOJIyYHTh OCHOBHBIE
HABbIKM TIPOTPAMMHPOBAHHSA, H3YyYHTh HauOOJEe pPaCHpOCTPAHEHHbIE METONBI IPUOIHKEHHbIX
BBIMUCIICHUH M O3HAKOMHTECS C HECKOJIBKUMH TIPHKJIAIHBIMA IPOTPAMMHEBIME KOMILTEKCAMH. 3/1eCh
HE CTaBHTCS 33/la4a JaTh (YHAAMEHTAIbHYIO NOATOTOBKY B O6JAacTH MPOoeCCHOHATBHOrO
IPOrPaMMHpPOBAHHA, XOTS Nl HEKOTOPBIX CICLUAIM3AUMH 3TO MOXET OBITh OmpaBiaHo. B
OONBIIMHCTBE CITyYaeB I pelleHHs 3a7ad  06paboTKH 9KCIEPUMEHTA M MaTeMaTHYECKOI'O
MOJCIUPOBAHUS IPOLECCOB YK€ CYIIECTBYIOT TIOTOBBIE IIPOrPAMMHBIE KOMILIEKCHL OIHAKO
CTYACHTBI JIOJDKHBI HMETb SICHOE MPEJCTAaBICHHE 00 OCHOBHBIX METOAAX MPUOIMKEHHbIX
BBIYMC/IEHWH M I'PaHUIAX WX NPUMEHMMOCTH. DTO MO3BOJMUT, BO-TIEPBBIX, BBIOUPATh IIOIXOMIAILYIO
AN pelICHHMS KOHKPETHOH 3aJadd NpPOTpaMMy, BO-BTOPBIX, IIPABHJIBHO HUHTEPIPETHPOBATE
MOJTy4aeMble DE3YIbTaThl. TeopeTHYecKhe OCHOBBI NPOrPAMMMPOBAHHS CTYNEHTBI OCBAUBAIOT
IapallIe/IbHO € HM3YYCHHEM KOHKDETHOTO sA3bIKa BBICOKOTO ypoBHS — Pascal (wmm Delphi). Dto
TIO3BOJIACT HAPSNy € KOHKPETHBIM IIPOrPaMMHPOBAHHEM YHCIEHHBIX METOOB B PAMKaX JaHHOIO
Kypca B JalbHEUIIIEM 0e3 Tpyna OCBOMTH COBPEMEHHbIE TIPHKIANHbIE BEIYMCIUTEIbHBIE CHCTEME] —
MathCad, MathLab u npyrue. OcHOBHOW (HOpPMON HpOBeNEHHS 3aHATHH SBISETCS BBIIIOJIHEHHE

CTYICHTAaMH IIPaKTUYECKUX 3aHSITHI Ha KOMIIBFOTEDPE.

2. MECTO JUCIUILINHLI B CTPYKTYPE OIIOII

HI/ICHHHJ’II/IH& «HucneHHsle METObI B XHMHH» OTHOCHUTCS K 00s3aTE/ILHOH JaCTH yqe6Hor O IIJIaHa.
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3. INTAHUPYEMBIE PE3YJIbTATHI OBYUEHUS I1O JAUCIUIIJINHE

[Inanupyemsie pe3yiabTaThl

Oo0y4eHHS 1O IUCLHUILIHHE,

COOTHECCHHBIE C IITIaHUPYEMBIM 1

pesynbratamu ocBoeHus OIIOIT (KOMIETEHIMSIME U MHAMKATOPAMH IOCTHKEHHUS KOMIIETEHIIHIA )

DopMupyemble
KOMIIETeHL[UH
(xox, coneprkanue
KOMIIETEHIIUH)

HﬂaHpreMbIe PE3yJIbTaThI 06y‘{eHHH IO JUCLMUIUINHE, B

COOTBETCTBHH C UHAMKATOPOM

JAOCTHIXKCHUSI KOMIIETEHLIUH

WHpukarop pocTkeHus
KOMITETEHLIUH
(k00, codeporcanue unduxamopa

Pesynbrarsl 06yuenus no
JUCLMIUTHHE

HaumeHnoBanue

OLIEHOYHOTrO CpeCTBa

OIIK-5 CnocobGen
UCIIOJIb30BaTh
CYLIECTBYOIIUE
NporpamMMHbIe
NPOLYKTHI U
MH(POPMAaLIHOHHBIE
0a3bl JaHHBIX 15
pelueHus 3aaau
npodeccHoHaNbHO
1 1eATeIbHOCTH C
YYETOM OCHOBHBIX
TpeboBaHuiA
MH(DOPMALIMOHHOM
6e30MacHOCTH.
IIK-5 Cnocoben
NPUMEHSTh
UH(OPMALIMOHHbIE
TEXHOJIOTHH H
CHELUATU3UPOBAHH
bI€ MPOrPaMMBbI [ist
obpaboTku
NOJTy4YEHHbBIX
JaHHBIX

OIIK-5.1. 3HaeT oCHOBHBIE
MeToIbl cOopa u
NpeaBapUTENbHOH 00paboTKH
NOJTyY€HHOH HHbOpMaLUH,
OCHOBHbIE MaTEMaTHYECKHUE
MOJEJTH, IPUMEHSEMBIE JI1s
pelueHus 3a1a4 B 06JacTu
npoheCcCHOHAIBLHOM
JESATEILHOCTH.
OIIK-5.2. YMeer npumMeHATSH
CYUIECTBYIOLIME IPOrPAMMHBIE
MPOAYKTHI U
MHGOPMaLMOHHKIE Ga3bl
JaHHBIX U1 PELICHHUS 3a1a4
npodecCHOHATBHOIA
JEATENBHOCTH C YYETOM
OCHOBHBIX TpeOOBaHUI
MH(GOPMaLIMOHHOMN
6e30nmacHOCTH.
OIIK-5.3. Bnanenue
HaBBIKAMH CHCTEMHOM
00paboTKH MOTyYeHHOM
MHOOPMALIMU U PE3yJILTATOB
TIpH NPOBEACHUH (DU3UKO-
XUMHUYECKUX HCCIIeIOBaHUN U
Hay4YHbIX pabOT; OCHOBHBIMH
CPEeACTBaMH MOUCKA U
COPTUPOBKH Hay4YHOM
HMHGOPMaLIMHU B I106aIbHOM
cetu Internet; criocobHOCTBIO
aHaJIM3UPOBATh W OLIEHUBATh
Yrpo3bl HHPOPMALIHOHHOM
6e30nacHOCTH 0OBEKTA.
I1K-5.1. 3Haet meToap
TIPOBEICHUS] CPABHUTEILHOTO
aHanM3a, UCCIeNOBaHuil U
9KCMEPUMEHTAIBHBIX pabor.
I1K-5.2. Ymeert paborats co
CIIOXHBIM
MCCJIEI0BATENTbCKUM,
nabopaTopHbIM
000pyI0BaHUEM H CPENCTBaMH
u3MepeHuit; ®opmynuposars
BBIBOJIBI U PEKOMEHIALMH 110
pe3yJbTaTaM UCCIIeJOBaHMS.
I1K-5.3 Bnageer meTonamu u

3HaeT: OCHOBHI S3bIKa
BLICOKOI'O YPOBHS —
DELPHI, — B T0ii ero yacrty,
KOTOpasi HeoOXoaUMa 1S
MaTeMaTHYECKUX
BBIUUCIICHHU, OCHOBHbBIE
YHUCTIEHHbBIE METO/IbI
NEPBHYHOMN 00paboTKu
3KCHEPUMEHTAIbHBIX
JI@aHHBIX XUMHHU,
bu3nUecKol XUMHUH U
XUMHUUYECKOHU TEXHOJIOTHUH,
MaTeMaTHYECKHUE METOIBI
PELIECHUS NPUKIIAJHBIX
3a/1a4 XUMHHU, QU3HUECKOH
XUMHUU U XUMHUUYECKOH
TEXHOJIOTHH.
Ymeer: COCTaBISITE
IIPOrpaMMBbI Ha SI3BIKE
DELPHI nns peanusanuu
peILIEHHUs 33024 XHUMUH,
bHU3UYIeCKON XUMHHU U
XAMHYECKOH TEXHOJIOTHH,
IIPUMEHSITH HaBBIKU
MIOCTPOEHUS aJITOPHUTMOB
U COCTaBJIEHHS] IPOTPAMM
JUISL KCIIOJIB30BAHUS
CHEeUaIbHBIX
MaTeMaTHYECKUX
IIAKETOB, TAKUX KaK
MathCad, MathLab,
pa3OupaTbcs B yxKe
TOTOBBIX KOMIIBIOTEPHBIX
IIporpamMMmax ¢ LEIbK UX
OCMBICJICHHOT'O
[IPUMEHEHUS,
ONITUMU3ALIUY UIIN
MOJEPHU3ALINH JJIS
pelenns OIU3KuX 3a1a9
XUMUH.
Baapneer: 0OCHOBHEIMU
METOJJaMH pELIECHUS
NIPUKIAIHBIX 33124

TCCTBI, BOTIPOChI




CpeNCTBaMH MaTeMAaTHYECKOH |  XHMWHU, QU3HMYECKOM

00paboTku 1 06061eHHS XAMHHM B XUMHAYECKOH
PE3yNbTATOB UCCIEIOBAHUH Ha
OCHOBE CTAaTUCTHYECKHX
JaHHBIX.

TEXHOJIOTHUH U
peaM3aluy UxX Ha
KOMIIBIOTEPE, OCHOBHBIMH
METOaMHU HaITUCaHUs
IIPOrpaMM Ha SI3BIKax
BBICOKOT'O YPOBHSI,
OCHOBaMH IIPaBUJIbHOM
IIOCTAaHOBKH
9KCIIEPUMEHTA,
IIEPBHYHOM 00paboTKH
SKCIEPUMEHTAITBHBIX
JIAHHBIX XUMHH,
GbU3MYECKON XUMHHU U
XMMHYECKOH TEeXHOJIOTHH
U JaJdbHEHIe ux
00paboTKH C IENBI0
IIOJIyYEHHUS BCeH
HHQOPMAINH U3 ITHX
SKCIEPUMEHTATBHBIX
JAHHBIX.

4. OFBEM U CTPYKTYPA JUCITUILJINHBI

TpymoeMKoCTh TUCITMILTIHEI COCTaBIsET 6 3a9eTHBIX eauHuIL, 216 yaca.

TemMaTHYeCKUil UIaH
dhopma o0yueHus: — ouHas

KonTaktHas pabora DopMbI
o0yJaromuxcs TEKYIIETO
= C IEeIarorH9eCKUM i KOHTPOJIS,
Ne Haumenoranwue Tem o § paboTHHKOM = dbopma
I/ | W/WIM pa3aenoB/TeM 5 > § g IIPOMEXXYTOYUH
TUCITUTUTHHEL % ° . @ 5 o § \© | o aTTecTaIH
o 3 = | E 2| 282l 8% (o
5y 5 |8 e | 52E| 2 cemecmpam)
o ) Z g 2 | & & & O
= EE| 88| mg3d
£ | = =
=&
1 IIponenyps: u dyHKIHH | 6 1-2 |3 3 12
B IIPOIPaMMUPOBaHHH.
Cpencrra paboTsI ¢
daiinamu.
2 | PemeHue HEMUHEWHBIX | 6 3-5 |9 15 3 12 | PetiTunr-
YPaBHEHUH. KOHTpoJIb No 1
3 Annpokcumanust 6 69 |6 15 3 12
JAHHBIX, IMEIOIIHX
9KCIIEPUMEHTAIBHBIN
pazbpoc.




4 | Pemenue cucreM 6 10- |12 12 2 20 | Peiitunr-
JIUHEHHBIX U 13 KOHTpPOJIb. Ne 2
anredpandecKux
ypaBHeHUU. MeTton
I"aycca.

S Pemenue cucrem 6 14- |6 6 1 10
JMHEUHBIX U 15
aredpanIecKux

ypaBHeHUH. MeTon
I'aycca-3eiipens.

6 | Pemenue cuctem 6 16 3
HEJIMHEWUHBIX
anrebpandyecKux
YPaBHEHUH.

7 | MaTepnomnsmus 6 17- |15 3 1 6 | Peitrunr-
TabIMYHO 3aIaHHBIX 18 KOHTpPOJIb Ne 3
byHKIHH

Bcero 3a 6 cemectp: 54 54 10 72 | Ox3amen (36)

Hanuuwe B qucrumnimne

KII/KP

Hroro mo mucrunimne 54 54 10 72 | Ox3ameH (36)

Conepmanne JEKIHOHHBIX 3aHATHA 10 JUCHHILINHE

Pazpen L. IIpouexyps! u pynxuuun. Padora ¢ daiizamu

Tema 1. Ilpouenyps! u pyHKnun

Conep:xanue TemsL. [Iponenypst u GyHKIHE, HX OPraHA3AIHs U HCTIONB30BAHME B IPOIPAMMAX.
Bxonusie # BEIXONHEIE TapaMeTpbl. POpManbHEIe U BaKTHIeCKHe TapamMeTphl. IlapaMeTpe-3HaYeH s
¥ TIapaMeTphI-iepeMeHHEIE. JIoKanbHbIE U IT00aIbHEIE IIEPEMEHHEIE.

Tema 2. Pa6ora ¢ ¢aitiamu

Conepxanue Tembl. OpraHusamus B3aMMOJCHCTBASL IPOTPAMMEI C BHEINHHME (aiinamu
maHHBIX. CranjnapTHele QYHKIME IS paGoThl ¢ (aiilaMi NP OPraHW3alM{ BBOJA M BBIBOIA
nHOpManuH.

Paznen II. Pemenne HemmHeHbIX ypaBHeHTiT

Tema 3. [lpubimxénnoe peneHne HeIMHEHHBIX YpaBHEeHHI
Conmepxanme TeMmbl. [IpubimkéHHOE pelleHHe HETHHEWHBIX u TPaHCUEHIEHTHBIX
anreOpandyeckux ypaBHeHHM. Teopema Belfepmrpacca. DTambl YHCIEHHOTO pemenus. Jrtan

oTneneHus KopHei. I'papuyeckniél MeTon M MOHATHE 00 aHATMTHYECKHX MeTomax. |padudeckoe

pelLleHN’e ypaBHEHUM.
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Tema 4. Pemenne ypasHenuii 1is 06mmux cJIy4aeB

Conepxanvie TeMEl. Pelnenne HeMMHEHHEIX H TPAHCIEHIEHTHBIX anreOpan4ecKuX ypaBHEHH
METOZIOM IICJ/ICHHS OTpe3Ka nomoiaM (auxoromun). [IpenmyinecTsa # HeIOCTaTKH MeTona. Pernene
HEJIMHEHHBIX U TPAHCUEHAEHTHBIX alreOpanyecKuX YPaBHEHHH METOIOM XOpA.

Tema S. Pemenue ypaBHennii nis nuddepennupyempix pyHKIOMiT

Pelnenve HenMHERHEIX W TPAHCLEHAEHTHBIX ANTrebpPAHIECKHX YPaBHEHHMH METOJOM IMPOCTHIX
HTEepalliii U CHOCOOBI OOECIeYeHHs] CXONUMOCTH. PelreHwe HeIMHEHHBIX W TPAHCLEHCHTHBIX
anreOpanvecKux ypaBHEHHH MerogoM HbloToHa. VCIOBHS HpHMeHHMOCTH METOJa ¥ CKOPOCTH
CXOAUMOCTH K perneHur0. CpaBHUTENBHBIM aHAIN3 METONOB W MX HCIOJIb30BAHHUE DU pElICHHH

3a1a4 QU3MUECKON XUMHUU U XMMHIECKOM TEXHOJIOTHH.

Pa3pen III. Annpoxcumanus GpyHKOuil H pelIeHne cHCTeM YPaBHeHHH

Tema 6. Annpoxcumanus QyHKIHUH MeTOI0M HAHMEHbIITHX KBaJpaToB

Conepxanue tembl. OOGpaboTKa JaHHBIX METOIOM HAHMEHBIIIHX kBagparoB (MHK).
JIuneiinbit MHK. CraTHcTHYeCKHE XapaKTEPHCTHKH OLEHOK IIapaMeTpoB Mojenu. HemuuelHbiii
MHK.

Tema 7. Pemenne cucrem JHHEHHbBIX aare6pandecKux YPaBHeHHii

Conepxanue Tembl. Pemenne cucreM NMHEHHBIX anreGpandeckux YPaBHEHUH MeToaamu
IPOCTBIX MTepanui, 3edfens u MmetogoM [aycca ¢ BBIOOPOM TIJIaBHOTO 3JeMeHTa. Y CIIOBHS
YCTOMYHMBOCTH BBIYHUCIICHUMH.

Tema 8. Pemenne cucrem HelMHEHHBIX ypaBHEHHI

CO,ZICp)KaHI/Ie TeMmsl. Pemenue cucrem HEJIMHEHHBIX ypaBHeHI/Iﬁ MeToioM HerotoHa.

Pazgen IV. Unrepnonsimus pynxmumii

Tema 9. UaTepnoasiuus ¢pyHKumii

Conepxanne Tembl. WHTepmonsnust TabIudHO 3aMaHHOMN byHKIMU. VHTEpHoNsImuoHHbIC
MHoTowIeHs! HetoToHa 1 Jlarpamxka. ®akTopel, olpeaensiomye TOYHOCT HHTEepnosun. [lonstue
CXOIMMOCTH MHTEPNOJIAIMOHHOro mporecca. Crnaiinel u ux cBoiictsa. [locTpoeHHe KyGHYECKOro

HHTEPIIOJISIIUOHHOIO CIIIaliHa.

Conepxanue 1a60paTOPHBIX 3aHATHI M0 JUCHUILIHHE
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Tema 1. [ponienypst u pyuxmuu Bo qaHHBIX 13 (aiina u BeIBOA B (aii.

Tema 2. Pemenne HeTHHEHHBIX ¥ TPAHCIEHIEHTHBIX anreOpalyeckux ypaBHEHHH MeToaMu
JUXOTOMHH U XOP.

Tema 3. Pemenwe HenuHEHHBIX wu TPaHCHCHACHTHBIX aNreOpandecKuX YpaBHEHHH MeToxaMu
IPOCTHIX UTepanwmii u Herorona.

Tema 4. Annpokcumanusi.

Tema 5. Pemenue cucreM THHEHHBIX anreGpandecKux ypaBHeHu# MeTonoM ['aycca.

Tema 6. Pemenne crucTeM JIMHEHHBIX anre6pandecKux ypaBHeHuH MeTonoM ["aycca-3eiinens.

Tema 7. Uatepnonsnus no Herotony.
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5- OUEHOUHBIE CPEJICTBA /IS TEKYIIEIO KOHTPOJISI YCIEBAEMOCTH,
MIPOMEZKYTOYHOU ATTECTALIMH 110 UTOT'AM OCBOEHHSI TUCLAILTNHEI
1 YYEBHO-METOJAWYECKOE OBECIIEYEHUE CAMOCTOSITEJbHOM PAEOTE!
CTYIAEHTOB

5.1. Tekymmuii KOHTPO.Ib ycIEBaEMOCTH

Texymuii KOHTPONE YCIIEBAEMOCTH MPHBOIMTCS IO pe3ylbTaTaM pPEWTHHT-KOHTPONS 110
CJIE€AYIOIIIM KOHTPOJIBHBIM BOIIPOCAM:

PeiiTHHr-KOHTpOIBL Nel

OCHOBHBIE IOHSITHS TEOPHH MOTPEIIHOCTEH.

Kakoe cooTHOmEH E CBA3BIBAET YHCIIO BEPHBIX 3HAKOB C IIOTPEIIHOCTHIO YHCIIa?

YTO 3HAYMT OTIEIUTH KOPHH ypaBHEHHUS?

Korna MoxHO OTIe1UTE KOPHH ypaBHEHHS AHAIHTHIECKIM METOJIOM, IPadUIECKUM METOI0M
H MalllHHHBIM METOA0M?

Cytp wrepanmonHOro merona. KakoBel nocrarodnsie YCJIOBHSI CXOMHUMOCTH HTEPALHOHHOMN
TOCICNOBATENbHOCTH  [UIsl YPAaBHEHHs Ha OTpesKe [a,b], comepramem omuu KOpEHb?

Ilpu wurepanuonHoM meTozme permeHwus YPaBHEHHH OT HMCXOIHOTO YpaBHEHHS IEPEXOIsT K
SKBHBAJICHTHOMY YPaBHCHHIO BHJIA , [I€ - IPOH3BOJIbHAS HeTIpephIBHAs QYHKI[HSL.

Kakas dyskims mnpuBogut x METONy XOpJ, a Kakas kK merony Heiorona? Kaxum o0pazom

BEIOMpaeM HadalbHOE IPUOIMKEHHE B METOJIE xopa?
PedATHHr-KOHTPOIBL Ne2

1. Kakum oO6pasoMm BHIGHMpaOTCS HayaTBHEIE NPUOIVDKEHHS TP  pelIeHHH YPaBHEHUsI
KOMOMHHPOBaHHEIM METOIOM?
2. Kaxoe ycrnosue sBusercs KpUTEPHEM IIIsl OCTHXEHHUS 3aJaHHON TOYHOCTH IIpH pelenuu
YPaBHEHHsI KOMOMHUPOBAHHBIM METO0M?
3. IlocranoBka 3amaum MHTEepnonvpoBanus. [lodeMy npubmmxkaror  MHOroweHaMy?
Hutepnonsumonnas gopmyna Jlarpamka umeer BUA: . Hamucats B paseepHyTOM BHIE n1Ba HEePBAIX
ClIaraéMbIX CyMMBL.
4. Kak cBi3aHa cTeneHs MHOTOUIEHA ¢ KOTHYECTROM Y3JI0B UHTEPIOJISALUAN?

OrnpenenuTs 0606IERHYIO CTENEHD YHCIA.

5

6.  Kak nomywarorcs popmy:st nprOIIKEHHOTO TuddepernnpoBanus?

7. 3agava yucneHHOro muddeEpPeHIHPOBARNS SBISETCS HEKOPPEKTHOH - 4TO 3TO 03HAYaeT?
8

CyTb YHCIEHHOTO HHTErpUPOBAHHSL.
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9. Kax nonygarotcs kBanparypsle hopmysst Herotona - Koteca?
10. Kak MeHseTCS BBIUHCIHTEILHBIN AITOPUTM IIPH H3MEHEHHHM KPAaTHOCTH HHTETpaja pif) 61

KIIaCCHYECKHUX KBaJpaTypHEIX GopMyn u Uit MeToaa MonTe-Kapio?

PeiliTuar-konTpoan Ne3

1. K KaKkOMy THIIY METOJOB - OpSIMBIM WA HTECPAlMOHHBIM OTHOCHTCS METOO TJIaBHBIX

3JIEMEHTOB?

2. Kaxum 06pa3oM IoydaeTcss SMIUPHYECKast bopmymna?

3. Uem OoTHYAETCS METOZ HAMMEHBIINX KBAIPATOB OT METOIA HHTEPIIOIUPOBAHHUS?

4.  KakuM 00pa3oM CTPOMTCS HPHONIKAMOMIAS GyHKIUS B BHIE pa3IHUHBIX SJIEMEHTAPHBIX
byHKIMiA?

5. Hens cratuctudeckoit 06paborku. Uro 3uauut JAECTePMUHUPOBAHHBIH alropuT™M?

5.2. IlpomexyTouHas aTTecTAIMSA IO HTOraM OCBOEHHUS JUCIUILTUHBI

3K3aMeHaHHOHHLIe BOIIPOCHI

= Pelnenne HeMMHENHBIX M TPAHCLCHAEHTHBIX aNreOpanuecKux YPaBHEHUH METOJIOM JIEJICHMs

OTPE3Ka II0II0JIaM.

2. PelieHne HeNMHERHBIX U TPAHCIICHIEHTHBIX ANTe0panYecKUX YPaBHEHHH METOJIOM XOpI.

3. Pemenne HeMMHEHHBIX U TPaHCIEHAECHTHBIX anrebpanvecKux ypaBHEHHH METOIOM IIPOCTHIX
UTEpaIHi.

4. Pemenne HeMMHENHBIX M TPAHCIIEHICHTHBIX anrebpanvecKux ypaBHeHHH MeTonom HeroToHa.
5. ANNPOKCHMANKS IaHHBIX METOAOM HAUMEHBIINX kBaapatoB (MHK). JIumeinsii MHK.

Jluneapusanus. HemomiHoMuasHas anmmpoxcuManms..

6. ATIIPOKCHMAIKS IAHHBIX METOLOM HAMMEHBIIHX KBAIPATOB (MHK). Henuneitnsiit MHK.

T Permenue cucrem MuHEHHBIX ypaBHenuit MeTonom [aycca. IIpsimoit xo.

8. Pemenue cucrem muHeHHbIX ypaBHenuit MeTonom aycca. OO6parHsrit x071.

g Pemmenne cucrem nHHEHHBIX ypaBHEHUH METOIOM IPOCTHIX HTEPALUIA.

10.  Pemenwue cucrem muHeiHbIX ypaBHeHui MeTonoM [aycca-3eines.

11. Pemenue cucteM MMHEHHBIX YpaBHEHHMI ¢ TPEXIHArOHAIBHOMN MaTpHUIICH METOZOM POTOHK!.
12. Pemenne cucteM HeMHEWHBIX ypaBHEHHH MeTon0M HpIOTOHA.

13.  Watepnonsmus pynxnumit Metonom HeroToHa.



10

14, Vurepnonsmms ¢pyrkiuit metonom Jlarparka.
15, Wurepnonsmms QyHKIHHA METOIOM KyOHYECKHX CIUTANHOB.

16.  Merons! uncnenHoro nuddepernupoBanms.

5.3. CamocTosTenbHas pa6oTa 06yyaronmerocs.

Henunelinsie ypaBaenus
3agmaua 1. Merozom Gucexuuu Hafitn peluenue HenuHeiHOro ypaBHeHUs Ha oTpeske [a:bl{a:blc
TOYHOCTEIO £=10-2 £=10-2. BriOpaB noiy9eHHOE pellieHre B KAYECTBE HAUYATLHOIO npudmnxenus,
HallTW pelIeHre YPaBHEHMS METOIOM TIPOCTOH ATEpALAHN € TOYHOCTHIO 6=10-4 £=10~4. [Lis meTo
POCTON HTEpali 00OCHOBATH CXOIMMOCTH M OLEHHTH IOCTATOUHOE JUISI MOCTHIKEHMS 3ATAHHOH
TOYHOCTH YHCIIO UTePaliHH.
3apaqa 2. OTaenuTh KOPHH HEMHEHHOTO YPABHEHHS aHATHTHYECKIT
2arcetgx—x+3=02arcctgx—x+3=0.
3ajaua 3. OrnenuTh KOPHM HENMHEHHOro yPABHEHHS AHATHTHYSCKH H YTOUYHHUTD OJUH U3 HUX
METOOM 11pod ¢ TouHoCTHIO 10 0.01.

3x4—8x3—18x2+2=0.3x4—8x3—18x2+2=0.
3anaua 4. OTaeruTh KOPHH HETUHEHHOTO ypaBHEHMS rpaduuecku (Hanpumep, B cpese EXCLI)
YTOYHATD OJIMH H3 HUX METOJAOM Ipol ¢ Tounoctsio a0 0,01,

x2-20sinx=0.x2-20sinx=0.
3apaqa 5. Otnenure KOPHM ypaBHeHMS rpadHuecKu U YTOUHHTE OJIMH M3 HHX METOIOM XOp/
TouHocThIO M0 0,001. YTounuTe OaMH u3 KOpHEH 5TOro YPAaBHCHHSA METOAOM KaCaTeILHbBIX
TOYHOCTHIO 710 0.001.
x——c0s0.387x=0.x—0s0.387x=0.
3anaua 6. OTeuTs KOPHH ypaBHEHUS MPadHUecKh H YTOUHUTS OJHH U3 HAX METOI0M Hrepaumii ¢
TOYHOCTHIO 710 0,001,
x+1——=Ixx+1=1x.
3agawa 7. Ha otpeske [0;2] [0;2] wmeromom Heiotona Haiitu KOPEHb  YpaBHeHis
—X3-2x2-4x+10=0~x3-2x2-4x+10=0 ¢ TOYHOCTHIO 0,01.
3axaua 8. Metozom Xopi HalTH OTpULIaTEIbHBIN KOPEHbB YPaBHERUS
X3-2x2-4x+7=0x3-2x2~4x+7=0 ¢ tounocteiO 0,0001. Tpebyerca npeasapurensuoe noctpoerie
rpaduka GYHKIUM U OTACICHHE KOPHEH.
3apaga 9. Pemuts HenuHeNHbIE ypaBHEHUS C TOYHOCTHIO 10 0.001.
1) x3—12x—-5=0 (x>0),
2) tanx—1/x=0.

3anaua 10. Peumute 3a1anus:
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1. BEMYHCITHTE MOTOXKHTENBHBIH KOPEHb ypaBHEHHS

F(x)=x"—x—0.2 =0 Tounocrsio 0.0001.

2. HaliTi OJI0XKHTEIBHBINA KOPEHb YPaBHEHHS ¢ TOYHOCTEIO 0.0001
f(x)=x"-02x-12=0

3. Beraucnuts MetooM HeIOTOHA OTpHIATEIbHBIH KOpE€Hb ypaBHEHHUS ¢ TOYHOCTEIO 10 0.0001.
S(x)=x"-3x>+75x-10000 = 0

4. PemuTh METOIOM IIPOCTOI UTEpAIMH YpaBHEHHE

f(x)=x>-0.6

Ha O0Tpe3Ke ¢ TOYHOCTEIO 0.025.

5. Pemuts HeMHEHHOE ypaBHEHHS

SO =x -In(x)~-2-cos@) -1

METOIOM XOpZ ¢ TouHOCTRIO 0.001.

6. Mcrione3yst METOZ POCTOM MTEpaIliH, PELIUTh YPaBHEHHS
fix)=sinx—x>=0

ToyHOCTEIO (0.0001.

YrcneHHOE HHTErpUpOBaHHE

3anayva 1.Beruncauts unterpan

j 4k i X dy j- dx
p 1+ X E VX =25 SAXNYT -9

,
UCIIONB3YS KBaApaTypHBIE (GOPMYIIBL:

a) UCHTPAIBHBIX MPIMOYTOILHAKOB ¢ marom h=0.4; natp AIPHOPHYIO OLEHKY ITOTPELIHOCTH;
0) Tpanenuii ¢ maramu h=0.4 1 h=0.2; ouenuts IOTPEIIHOCTE pe3yibTara 1o hopmyiie PyHre u
YTOYHMTE pe3yabTar 1o Pynre;

B) Cumricona ¢ marom h=0.4.

IIpoMexyTOuHBIE Pe3yIIbTaTHI BEYHUCIIATE C IECTHIO 3HAYALTAMHU uudpamMu. ApryMeHTEI
TPUIOHOMETPHYECKUX (DYHKIIHI BEIYHCIIATE B pagdaHaX.

3amaya 2. Beruncnurs s n=10 ¢ TouHoCTHIO 710 0.0001 110 dopmyne Tpaneuuit

£

:*‘ :1"{17.’: i 2 )

-8 :
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3amaua 3. 1) Beumciaure npuSIOKeHHOE 3HAYSHHE HHTEIpaja ¢ TMOMOMIBIO  (Gopvy. |
MPAMOYTONBHUKOB, Tpanenni u Cnmicona. UnCao paBHBIX OTpe3koB paszGuenus uaTepsaiga {a:b]
B34Th paBHBIM 10.

2) Onpenenute OUEHKY IOTPEIIHOCTY Yepe3 BTOPYIO HIIH YECTBEPTYIO TPOU3BOHBIE.

3) Onpezienute aGCOMFOTHYIO MOIPEITHOCTD TPHOTHKEHHOTO 3HAYCHIS WHTEerpana.

4) Orpezenure KOMMYECTBO Y3/I0B pasbueHws, Ipy KOTOPBIX HOIPEUIHOCTE HPUOIMKEHHOTO

3HAYEHHUA HHTETPaia 10 GOopMyIaM IPAMOYTOIbHUKOB, Tpareiuii 1 CHMIICOHA COCTABUT 0,01.

A4 —x e

RY

X

XXt =3

hove, !wmwm-‘[ 2

3apauga 4. 1) Berumcants npubnuskeHHOe 3HAUCHUE MHTECTpana. HCHONb3Ysl KBaAPaTYPHYIO GopMy I
I'aycca ¢ 11 yziamu.
2) OnpefienuTe OUEHKY MOIPELIHOCTH YePe3 IPOM3BOLHYIO 2n.

3) OIIPG,{L{‘JJIHT < 36(2()5'[{0'1‘%1}'}0 HOIPCIIHOCTDL Hpr;HII}KGHE’IOI‘O SHAYCHWA UHTCTpaIA.

~ -~ 3

j- Xdx j'
! V16— x? 4,}‘x\)X ~18

3aza4a 5. MeTooM IpsAMOYTOIBHIKOB BRIYUCIIHTE uHTerpai ¢ mwarom 0,02:
T dx

;{ xm,f:f2 +16 '{-\Hﬁ X’

OTpegKe{_Z;S} TOYHO, N0 POPMYIaM NMPAMOYTOILHIKOB, Tpanenii u CuMncona upu n=12 pazbueriii

OTpE3Ka HHICTPUPOBAHNS. Beraucante aﬁcomorﬁyzo H OTHOCHUTEIBHYIO NIOTPEIIHOCTS.

@oHp OLCHOYHBIX CpPEIACTB IJId IIPOBEICHHUS AaTTECTAIlUU YPOBH: C(bOpMI/IpOBaHHOCTH

KOMIIETEHITUH 06yqa}oumxcsl 10 JUCHHUIIIINHE 0(1)0pM.TI)IeTC$I OTACIIBHBIM NOKYMEHTOM.
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6. YAEBHO-METOIMYECKOE 1 HHOOPMAIIMOHHOE OBECIIEYEHUE

JAUCIAITIINHBI
6.1. Kauroo6ecneyennocrn

KHUT'OOBECIIEYEHHOCTL

=

HanmMeHnoBanue nmuTepatyphr: aBTOp, Ha3BaHue, BUI W3NIaHus, Tor | pomite T ———
M31aTeTHCTBO A Bil'y |
1 2 3
OcHoBHas nuTepatypa* -
1. B. H. JIo6xo. MaremaTuyeckue MeTOIBI B XUMHH 1 2018 | hutp://e lib.vlsu.ru:80/hand ]
XUMHYECKOH TeXHOJIOrHH. OCHOBBI IPOrpaMMHPOBAHHUST 3456789/742¢6
BBIYHCIIMTENBHBIX 3a/1a4. Y4eOHOe MOCoOue. Brnagumup: Usz-
Bo Bal'Vy. 2018.
2. B. H. JIobkxo. Maremarwyeckuie METO B! B XHMHHA 1 2019 | http://e lib.vlsu.ru:80/handlo
XMMHYECKOW TEXHOJIOTHH. YHCIEHHBIE METO B pelieHus 3456789/8267
anredpanvecKux 3ana4 u 06paboTky GyHKIHH. YyeGHOe
nocobue. Bnagumup: Usn-so Bal'y, 2019.
3.P.T. Cadun, A.U. Usanos, H.®. Tumep6aes. OcHOBEI 2013 | http://www.studentlibrary.ru/bo |
HAyH4HBIX UCCNenoBaHN#i. OpraHu3amus 1 IIaHupOBaHHE ok/ISBN9785788214122.him! |
SKCIIEPHMEHTA : yueOHOoe mocobue. Kazan. Ham. ucenesn. TexXHo.
yH-T. —Kazansp : U3n-s0 KHUTY. 2013.
4. ©.1. Kapmanros, B.A. OcrpeiikoBckuit. CTaTHCTHICCKHE 2012 | http://www.studentlibrary.ru bo
METOIbI 00PabOTKH IKCIEPUMEHTATBHBIX JaHHBIX. ok/ISBN9785437200599.htn:
JlaGopaTOpHBIM PAaKTHKYM C HCIIOIB30BAHMEM [AKeTa
MathCad: Vue6. [TocoGue. M.: A6puc, 2012.
JlononuutenbHas Mtepatyp

1. B.IL. Ocunios. ITpakTHKyM 10 MpOrpaMMUPOBAHHIIO Ha SI3BIKE 2010 http://www.studentlibrary.ru/bo |

DELPHI : 82 4. Y. 1 : CtpykTypHOE IPOrpaMMHUPOBaHHE :

yueb. ITocobue. M.: U3zn-o MI'TY um. H.D. baymana, 2010...

ok/bauman_0359.html

6.2. Ilepnoauueckne u3naHus

1. IlporpammupoBanue (3KypHa).

6.3. InTepHeT-pecypcebl

1. SI3BIK IporpammupoBanus Pascal.

WurerpapoBaHHas cpesia pa3paboTKu nporpamm Borland Delphi.

http://www.y10k.ru/books/ 4.

http://chemteq.ru/lib/book

2

3

5. http://www.sciencedirect.com
6

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

http://www.abc.chemistry.bsu.by/current/fulltext.htm
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7. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHHIE AUCHUIIJIUHBI

J1st peanusanuy NaHHOM JUCHHMILIHMHEI HMEIOTCS CHeIHaTbHELE MOMEUICHHS ISl TIPOBECH U
3aHATHH JIGKHOHHOTO THUIA, 3aHATHH NabOpAaTOPHOro THMa, TPYNIIOBBIX M WHIUBHIYAIbHbIX
KOHCYJIbTAllUH, TEKYIIEr0 KOHTPONS H IPOMEXKYTOYHOM ATTeCTAIMH. JlabopatopHble paboThI
IIPOBOJIATCS B JlabopaTopuu 422-2, 423-2.

IIpn 9TeHMH NEKIMOHHOrO Kypca HCIOJB3YIOTCS MYJIbTHMEIUUHBIE CPENCTBA OOYYEHHs B
BHJI€ HAOOPa CITAlI0B C IEMOHCTpaNKel depes IIPOEKTOD.

[lepedeHp HCTIONB3yEMOTO JHIIEH3HOHHOTO IIporpaMMHoOro obecmnevenus: Windows 10.

Lasarus, Microsoft Office 2010, Power Point, Adobe Reader,
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Pabouyro nporpammy cocrasun goueHt Jlooko B.H. /ﬂ
L

Penienzent

(mpencraBUTENb PabOTOIATES)

OOO «BUOXUMPECVYPC», Haqu Y IHHK

K.X.H. [mf K. HaprXI/IH
[Iporpamma paccMoTpeHa u 01106peHa Ha 3acelaHuu Kadeapbl XUMHU
[Ipotoxon Ne 70 ot 24, 04 202/ 20 T

3aBenyroumi kadempoi 4 b.A. Kyxtun

>d
/[/ /#V//‘f
&/
Pabouas IIporpamMma pacCMOTpEHa U 01106peHa Ha 3aCegaHuu y‘Ie6HO-MeTO)IH‘ICCKOﬁ KOMHCCHUHU

nanpasieHus 04.03.01 — «Xumusa»

Iporoxon Ne 70 ot 25.06. 262/ 20 .

Ilpencenarens koMuccuu /7 ,—,;:z/ b.A. Kyxtun
’f'/ /

7
¢
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JIUCT IIEPEYTBEPXXJIEHUS
PABOYEN MPOI'PAMMBI JAUCIUIITTUHBI

Pa6oyas mporpamma ono6pena ua LR / /Z_U 23 yueGHsIit rox
I[Iporokon 3acenanus kabenpsl No 7Y ot 21.95. ZﬂZZro/Ja

3aBeyrommui KaQ)eW ﬁ/uf/f,w %& %/ ,%/

Pabouas mporpamma onoGpesa Ha Y4eOHBIH roj

IIporoxon 3acenanus kapenpsr No oT roga

3asenyromuii kadenpoit

Pabouas nporpamma omo6pena Ha y4€OHBI# rox

[IpoTokon 3acenanus kadenpsr Ne oT roja

3aBenyromuii kKapenapoi
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JINCT PETUCTPAIIMU UBSMEHEHUI
B pab0ouyto NPOrpaMMy AUCLHUILTHHBI
«YHCIIEHHBIE METOMIBI B XUMHUM)» 06pa30BaTebHOI NporpaMMmBsl HarnpaejieHus: noarotosky 04.03.01 —
XUMHUS, HanpaBIeHHOCTh: XHUMAYECKHH aHATH3, XAMHUYECKAs H SKONOIHIEcKas 9KCIEPTH3a O0BEKTOB

OKPYXaIOIIeH Cpeanl

Howmep BHeceHbl u3MeHeHus B yacTu/pasessi Hcnonnurens OcHoBaHue
HU3MEHEHMUSs paboueii mporpammel 015(0) (HoMep u narta npoTokosna
3aceaHus Kadeapbi)

3aB. kadeapoii /
IToonuce QHO




