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PABOYASA MPOrPAMMA YYEBHOW OUCLIMMITUHBI

B1.B.11 BbluncnurenbHble MeTOoAbl B XUMUU

1. Wndcp v HaumMeHOBaHUe cneunanbHOCTU:
04.05.01 ®dyHaameHTanbHasa 1 NnpuknagHas Xmmus

2. Mpodwmnb cneumanusaumm: PyHoameHTanbHas XMMUa B NPodecCUoHanIbHOM
obpasoBaHuu

3. KBanudmkauma BbinyckHuka: Xumuk. [penogasartesnib Xummn
4. ®opma ob6pa3oBaHuUA: OvHas

5. Kacdbeapa, oTBevarwas 3a peanmsaumo AUCLUNIUHBI:
Kadpeapa onsnyeckon Xummm

6. CoctaBuTenu nporpammbl: [poTtacosa VpnHa BaneHTUHOBHA, K.X.H., AOUEHT

7. PekomeHgoBaHa: HMC xumunyeckoro gakynbeteta 19.03.2020, npotokon Ne 3

8. YueOHbIM roa: 2020/ 2021 CemecTp: 3



9. Llenu n 3apaum nsyyeHuss QUCLUNIIUHbI:

BblunmcnmTenbHble METOAbl B XMMWM — OWCUMMNIMHA, HanpaBlieHHas Ha M3y4YeHue CTPYKTYpbl
nporpamm, A3blKOB, anropuTMOB, MPUHLUMMNOB (OPMMPOBAHUSA MAaCCUMBOB [OaHHbIX W
BbIMUCIIUTENbHBLIX anropuTMOB, METOAOB pPELUeHUs XUMUYECKUX 3afadv, CBOAALUMXCA K
YMNCINEHHOMY PELUEHUNI0 HENMHENHBIX YPaBHEHMUI, YNCTIEHHOMY UHTEMPUPOBAHUIO, UHTEPMOMALIMMN.
B xome npenogaBaHus OWCUMMNMHBI CTaBUTCA LEeNb OOYYEeHUs CTYOEHTOB WCMOMb30BaHMI0
HaBbIKOB MPOrpaMMMpoOBaHUsA ANs PacCMOTPEHUS YUCIEHHbIX METOAOB WHTEerpupoBaHus,
AnddepeHUMpPoBaHUs, 3NeMEHTOB MaTpUYHOM anrebpbl U T. 4., ANS PeleHUs XUMUYECKUX
3agau.

Ob6yyaloLmeca 3HaKOMSTCS C OCHOBHBLIMU anropuTMamiu NOCTPOEHUS MPorpamMM 1 MeToaamm nx
peanus3auuy; OOyYyeHVUs nNpaBunaM HanucaHus MnporpaMM Ha A3blke NPOrpamMMMpOBaHUA
BbICOKOIO YPOBHSA.

10. MecTo y4ye6HOM AucUMNNNHBLI B cTpykType OOIT:

YyebHaa aucumnnmHa «BbelumncnutenbHble MeToabl B XMMUMY sBnsieTcs obasaTtenbHOn
OVNCUMNNMHON BapuaTMBHOM 4Yactu 6noka 1 B CTpykType o6pasoBaTernibHOM nporpamMmmel
HanpasneHunsa nogrotoskun 04.05.01 dyHgameHTansHasa n npuknagHas XMMns
N nsyyaetcs B 3 cemecTpe.

OcBoeHne OncUunnnmnHbl «BblumcnmrenbHble MeToAdbl B XUMUN» ABJITAETCA OCHOBOM ansa
nocnegywuwiero unsydYeHunAa aucumniunH BapVIaTVIBHOVI 4acTtn I'IpOd.)eCCI/IOHaJ'IbHOFO LUnkKna,
npoxoxaneHuA I'IpOVI3BO,EI,CTBeHHOI7I NPaKTUKN.

11. MnaHnpyembie pe3ynbTaTbl 00y4YeHUs no AucumnnuHe/moaynio (3HaHuA,
YMEHUA, HaBblKM), COOTHECEHHble C MNJIaHUpPyeMbIMU pe3yfibTaTaMu OCBOEHUS
obpa3oBaTenibHOW NporpamMmbl (KOMNEeTEHLUUAMU BbINYCKHUKOB):

Kog HasBaHue Koa(el) | WHankaTop(bl) MnaHupyemble pesynbTaTbl 06ydeHust
KOoMneTeHuuu
MK-3 | CnocobeH Ha MK -3.1 | Cucrematnamp | 3HaTb: BblYMCINUTENbHbIE MeToabl
OCHOBe yeT pelleHnss  HENMMHEWHbIX  YpaBHEHWUH,
KpUTMYECKOro WH(popMaumIo, | CUCTEM YpaBHEHUKW, WHTErpupoBaHus,
aHanusa NMONYyYEHHYO B | MHTEPNONALUK;
pes3ynbTaToB xoane HUP n
HUP 1 HUOKP HUOKP, YMeTb: MPUMEHATb  BbIMUCIUTENbHbIE
oOLEeHNBaTL aHanuaupyet MeToAbl ANS pelleHus 3agay, UMerLnxX
NepCrekTUBLI X ceun €CTeCTBEHHOHay4YHOe coaepXaHue
NpaKTU4eCcKoro conocrtasnset
NPUMEHEHMNSA n c
NpoaomKeHNs nuTepaTypHbIM
paboT B W OaHHbIMU
obnactu
aHanuTN4YecKkon,
domandeckon,
HeopraHn4yeckomn
, OpraHn4eckon
1 NOIMMEpPHON
XUMUn
MK -3.2 | Onpepnensiet 3HaTb: MeToAabl peanusaumm




BO3MOXHble anropuTMoB  NOCPEACTBOM  A3bIKOB
HanpaBneHus nporpaMmmMmnpoBaHus
passuTug
paboT n | YmeTb: COCTaBnNATb anropuTMbl
NepcnekTMBbI peLleHns 3agau, UMeEKOLLMX
npakTueckoro | ECTECTBEHHOHAYYHOE — COAepxkaHue 1
NPVMEHEHMS BO3HMKAOLLMX npwu BbIMOMHEHUMN
NOMYYeHHBIX npodeccmoHanbHbIX OYHKLNIA
pesyneTaTos Bnagets: MeTogamu peanusaumm
anropuTMoOB C UCMOSb30BaHNEM SA3bIKOB
nporpaMmmMmpoBaHuns
12. O6beM AMcUMNUHBLI B 3a4€THbIX eAuHuLax/yacax B COOTBETCTBUU C YYEOHbIM

nnaHom - 4 / 144
dopma NpomeKyTOUHOI aTTecTaumum 3ayeT

13. Buabl yuebHoOM paboThl:

TpyooemKocTb (Yachl)

Mo
Bug y4ebHon paboThbl Bcero cemecTpam
3
AyUTOPHbIE 3aHATUS 102 102
B TOM Yucne: nekummn 34 34
nabopaTopHble 68 68
CamocTosTenbHas paboTa 42 42
dopma NpoMeXyTOHHON aTTecTaumm
3aver X
WToro: 144 144
dopma TekyLen atrectaumm KoHTponbHas
pabota (1)

13.1. CopepxaHue pa3genoB AUCLUUNIINHDbI:

HanmeHoBaHune

n/n CopepxaHue pasgena gUCLMNIMHbI

pasgena OuCUUNnHbI

Peanunsauua pasgena
OVUCUUNMNWHBI C
MOMOLL,bKO OHNamnH-
Kypca, QYMK *

1. Nekuun
Anroputmbl 1 SYMK
anropuUTMIYecKme c c «BblumcnuTenbHble
TPyKTypa nporpammbl. CTPyKTypa A3blKa.
si3bIk1. PeanuaaLms PyKTypa nporp PYKTYP MeTOZbI B XMMUN»
1.1 dopma. Knaccel. NpaBuna HacnegoBaHus. )
anropuTmMoB https://edu.vsu.ru/cour

cpeacTBamu A3blka
nporpaMM1poBaHus

Peannsauunsa nMHENHbIX anropuTtMoB.

se/view.php?id=10587



https://edu.vsu.ru/course/view.php?id=1679
https://edu.vsu.ru/course/view.php?id=1679

JQYMK
«BbluncnutenbHble

Mpumererme MeToObl B XUMUNY
12 BbIYUCIUTENbHBIX OpraHunsauusi pa3BeTBIEHHLIX anropuTMOB. hit s:E/l/edu vsu.ru/cour
' MeTOo40B K YcnoBHbIN onepaTop. se/K\)/iéw h. °id.—10587
XMMUYECKUM 3aga4am PP £10=
AnropuTtmsl 1 OYMK
anroputTMmyeckme «BbluncnntensHble
A3blkn. Peanusaums MeToAbl B XUMUN»
OpraHmsau,vm pa3BeTBNEHHbIX anropnTMoB. https://edu.vsu.ru/cour
1.3 anroputTmMoB 6 - -
Onepartop BbIGOpa. selview.php?id=10587
cpencTBamum sisblka
nporpaMmupoBaHus
MpumeHeHne OYMK
BbIYUCUTENBbHbIX «BbluucnutenbHble
1.4 METOA0B K Peanusauus umknnyeckux anropmtmos. F]”t?ggj?/be' dBuXvMs“lAJMrTJ)/)cour
' Xummnyecknm 3agadam | OnepaTopbl Uukna. > o
A paTopsl i se/view.php?id=10587
AnropuTtmbl 1 OYMK
anroputTMmyeckue «BbluncnutenbHble
A3bIKN. Peanmsau,vm genaeﬂg?r(a)H:?uLll;IT;ﬂaMHeCKMX anropuTmos. '\h/lt?TO?/bldB XI/IMI/II/I)/)
15 anropUTMOB patop . ps://edu.vsu.ru/cour
se/view.php?id=10587
cpencTeamum sisblka
nporpaMmMmupoBaHus
JYMK
MNpumereHve «BbluMCnnTENbHBIE
BbIYNCITUTENBbHbIX darinosble TUMbI AaHHbIX. BBOA 1 BbIBOA C MEeTOoAbl B XUMUNY
1.6 METOAO0B K NCMNOMb30BaHNEM TEKCTOBbIX U https://edu.vsu.ru/cour
XUMUYECKMM 3agadam | TUMU3MPOBaHHbBIX hanios selview.php?id=10587
Twn maccuB SYMK
AnropuTMbi 1 dopmun OBa.HVIe npeobpasoBaHne 3N1eMEHTOB «BermcnmTenbHole
anropuTMmyeckmne Macezmag peoop MEeTOoAbl B XUMUNY
17 A3blkn. Peanunsauus CopTu o;aka SIIEMEHTOB MaCCHBA METONOM https://edu.vsu.ru/cour
' anropuTmMoB pTVIp A selview.php?id=10587
nepecTaHoBKW, Ny3blpbka, METOAOM
cpeacTBaMm a3blka
HaxOXOeHWe CPeaHero ¢ NCMnonb3oBaHMEM
NporpaMMmnpoBaHus.
PEKYPCMBHOIO anropmutmMa.
MpMMeHeHMe OuHamnyeckne maccumsbl. Tun cTpoka. SYMK
BRI ENBHbIX O6paboTka TEKCTOBOM UHDOPMaLMK, «BbluncnuTenbHble
1.8 npeacTasneHHoi Tunom CTpoka. MeTOoAbl B XUMnUn»
MEeTon0B K https://edu.vsu.ru/cour
X“MU4ECKNM 3afaqvam selview.php?id=10587
QYMK
Anroputmbl 1 Mpouenypbl 1 pyHKUUM Monb3oBaTens «BbluncnntensHble
anropuTMuYeckue MpaBuna nokanusauum o6beKTOB. Pekypcus. MeToabl B XUMUM»
19 A3blkn. Peanusauus OpraHusauyst BbIYMCIUTENBHOIO anroputma ¢ https://edu.vsu.ru/cour
' anropuTMoB ucnornb3oBaHWeM nognporpaMmm: yHKUN selview.php?id=10587

cpeacTBamu A3blka
nporpaMM1poBaHus

npoueayp nonb3oBaTerns
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JQYMK
«BbluncnutenbHble

MpumeHeHne MeToAbl B XUMUN»
Twvn 3anucb. Tun MHOXecTBO. POpMUMpPOBaHME ‘
BbIYUCINUTENbHbIX https://edu.vsu.ru/cour
1.10 MaccuBa JaHHbIX Ha OCHOBE TUMOB 3anuch, - i
METOA0B K se/view.php?id=10587
MHoxecTBO.
XUMUYECKUM 3aa4am
MpumeHeHne QYMK
METO/0B K 3agaun HaxoxaeHust 3Ha4YeHus 1 Tabynauum MEeToAb! B XUMUM»
1.11 CINOXHOW (PYHKUMW. 3aaaum HaxoXaeHUS https://edu.vsu.ru/cour
XUMUHECKUM 3HaYEHUSI KOHEYHbIX 1 BECKOHEUHbIX PSOB. se/view.php?id=10587
3agavam.
JYMK
MNpumereHve «BbluncnuTensHble
BbIYUCIIUTENBHbIX PelueHne xumnyeckux 3agad, CBOASLLMECS K MeTOoAbI B XUMUN»
1.12 | meTOOOB K YUCIEHHOMY PELUEHNIO HEMNHENHBIX https://edu.vsu.ru/cour
XUMUYECKUM 3aadam | YPaBHEHUN. selview.php?id=10587
PelweHne xnmmyeckux 3agad, cBoasLmMXCs K JYMK
MpumeHeHne
YUCNEHHOMY MHTErpupoBaHmio. YncneHHoe «BbluucnutenbHble
BbIYUCIIUTENBHbIX .
METO0B K WHTEerpupoBaHne MeTogoM Tpaneuun, METOAOM | MeToAbl B XUMUMY
1.13 CUMUYECKAM CumncoHa. OueHka cXoaMMoCTU MEeTO40B. https://edu.vsu.ru/cour
sanavam HaxoxgeHune 3HayeHunst iTerpana ¢ 3agaHHon | se/view.php?id=10587
' TOYHOCTBIO.
MpumeHeHne PelueHne XxMMnyecknx n XMMmnko- JYMK
BblYUCUTENBbHBbIX TEXHOJ1I0r’M4yeCcKkmnx 3agad, cBoaALLNXCA K «BbluncnurenbHble
1.14 | mMeTonos k HaXOXOEHMWIO KOPHEW CUCTEMbI FIMHENHLIX U MEeToAbl B XUMUNY
Y A. https: .VSu.r r
XAMUYECKMM 3a034aM HENMMHEWNHbIX ypaBHEHWUIA ttps /ledu su u/cou
se/view.php?id=10587
MpumeHeHne O6palleHune, TpaHCMOHUPOBaHME MaTpULbI; QYMK
BblYUCUTENbHbIX ClnoXxeHune, yMHOXeHne matpud,. Pewenne «BbluncnuTenbHble
CUCTEMBbI JIMHENHBIX YPaBHEHUIN METOL0M MeToAbl B XUMUNY
MeTOod0B K
1.15 Kpamepa, aycca, Maycca-XopaaHa. https://edu.vsu.ru/cour
XUMUYECKNM ; .
se/view.php?id=10587
3agadam.
0 JlokanbHasga n rmobanbHas annpokcnuMmauus. JYMK
puMeHeHue AnnpokcuMaLms pyHKLMEN 3aaHHOTo BIAa. «BblUUCTIUTENbHBIE
BbIYMCINTEITbHBIX MeToa HanMeHbLLMX KBaapaToB VHTepnonauus | MeTobl B XMMUM»
1.16 | meTonoB Kk nonuHomom JlarpaHxa, HeloToHa, cnnant- https://edu.vsu.ru/cour
XUMUYECKUM 3a4a4aM | MHTeprnonsaums. PerpeccuoHHbIn aHanwms. selview.php?id=10587
NpumeHeHne Mownck pewwennsa g epeHumanbHbIX QYMK
BbIMUCIUTENbHbIX ypaBHeHU MmeTogoM dnnepa, metogom PyHre- | «BblumcnntensHble
KyTTbl. PewweHne xumnyeckux 3agad, MeTobl B XMUMUN»
MeTO0B K
1.17 CBOASLLMXCS K YNCTIEHHOMY PELLEHIIO https://edu.vsu.ru/cour
XUMUYECKNM N - >
aundbdepeHumnanbHbIX ypaBHEHWIA. selview.php?id=10587
3aJavam.
2. TabopaTopHble paboThl
Anroputmbl n QYMK
anroputmmyeckne CrtpykTypa nporpammel. CTpyKkTypa a3bika. «BblumcnuTensHoie
2.1 Aa3blkn. Peanunsauus dopwma. Knaccel. lNMpaBuna HacnegoBaHus. mt(teToﬁl/bldB XMM”M)/)
anropuTMoB Peanusauns NMHENHbIX anropuTMoB. ps.//edu.vsu.rurcour

cpencreaMu A3blka

selview.php?id=10587
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nporpaMMupoBaHus

Anroputmbl n 3AYMK
anropuTMYeckue «BblYMCIUTENbHBIE
A3blkK. Peanusauus mt?TOJ;l/bldB XMMMW/)

5 | anroputmos OpraHu3aLmsi pasBeTBIIEHHbIX anropUTMOB. SeﬁlsiéV\?ng'fil(;.Ili 8505;

" | cpeacTBaMm a3bIKka YcnoBHbIl onepaTop. : :
nporpaMMUpoOBaHms
Free Pascal, Python
Anroputmbl n 3AYMK
anropuTMmYeckue «BblYMCIUTENbHbIE
a3blkn. Peanusauns METOAbI B XUMNUU»

23 | anropurwos OpraHu3aLusi pasBeTBEHHbIX anropUTMOB. https://edu.vsu.ru/cour

Onepatop BbIGopa. selview.php?id=10587
cpeacTBamMu si3blka
nporpaMMUpoOBaHMst
Anroputmbl n 3AYMK
anropuTMM4eckue «BblUMCIUTENbHBIE
A3blkK. Peanusauus MeToAbl B XUMUN»
24 anropuTMOB Peanusauusa umnknmyeckmx anropnTMoB. https://edu.vsu.ru/cour
Onepatopbl Lykna. selview.php?id=10587
cpeacTBaMu sisbika
nporpaMMUpOBaHMst
Anroputmbl n JYMK
anropuTMuYeckme «BblYMCIUTENbHBIE
A3blkn. Peanunsaums rt?TOJ;l/b'dB XVIMVWI);
2.5 | anroputmMoB Peanu3saums Lmknudeckux. OnepaTtopb! LMKa. ps.//edu.vsu.rurcour
P patop se/view.php?id=10587
cpeacTBaMu si3blka
nporpamMMu1poBaHus
Anroputmbl n OYMK
anropuTMuYeckme «BblYMCIUTENbHBIE
A3blkn. Peanusaums dainosble TMbI AaHHbIX. BBOA 1 BbIBOA C rt(tamﬁ/blds X”M””)/)

2.6 | anroputmoB MCNONb30BaHNEM TEKCTOBBIX /DS,' € ‘;Vj“éfiggg;
CpeAcTBaMM si3blka TUMU3MPOBAHHBIX (haiinos Se/View.php £1d=
nporpamMMu1poBaHus
AnropuTMbl 1 Tun maccue. GI;/MK
anroputmuieckue dopmupoBaHue npeobpasosaHue anemeHTos | «CBIMMCTIUTENBHBIE
A3blkW. Peanusauus mMaccuBa. reTOJ;l/bldB XV"VWIW/>

2.7 | anroputmoB CopTMpPOBKa 311EMEHTOB MaccyBa METOI0M tt/p; € ‘;]Vf‘éfigg;;
CpencTBaMy 3bika nepecTaHoBKM, My3blpbka, MeTOAOM Se/view.php £1d=
NPOrPaMMUPOBAHMS HaXoXOeHUe CpeaHero ¢ UCNOoNb30BaHNEM

PeKyPCUBHOTO anropuTma.
Anroputmbl n QYMK
anropuTMuYeckme «BblYMCIUTENbHbIE
A3blki. Peanusaums | [uHamuyeckue maccmsbl. Tun CTpoka. rt?Toﬁl/bldB X”M“”’/’
2.8 | anroputmoB O6paboTka TEKCTOBOI MHdOpMaLK, ps.//édu.vsu.rujcour

cpeacTBamu A3blka
nporpaMMm1poBaHus

npeacTtaeneHHon Tunom CTpoka.

se/view.php?id=10587
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Anroputmbl n OYMK
aNropUTMUIECKME Mpouenypbl U pyHKLUUK NoNb3oBaTens «BbIUMCAUTENBHBIE
A3bikv. PeanvsaLus MpaBuna nokanusauum o6bekKToB. Pekypcus. MeTOofbl B XUMUN»
29 ' OpraHusaumsi BIMUCIIUTENBHOIO anroputma ¢ https://edu.vsu.ru/cour
' anroputmos MCNosb30BaHNEM Mognporpamm: yHKLNA 1 selview.php?id=10587
CpeAcTBaMi Aisbika npouenyp nosnb3oBaTens
nporpaMmmupoBaHus
AnropuTtmsl 1 OYMK
anroputTMmyeckme «BbluncnntensHble
A3bikn. Peannsauns | Tun sanuck. Tun MHOXeCTBO. ®OpMUpOBaHMe rtet’mﬁ/b' dB X""‘"""’"/’
2.10 | anroputmoB MaccuBa gaHHbIX Ha OCHOBE TUMOoB 3anuch, ps./redu.vsu.rucour
M se/view.php?id=10587
cpefacTBaMu s3blka HOXECTBO.
nporpaMmupoBaHus
MpumeHeHne OYMK
BblYUCTUTENBHbIX «BbluncnntensHble
METO0B K 3agaun HaxoxaeHust 3Ha4YeHus 1 Tabynauum METOAbl B XUMUUY
2.11 CNOXHOW (PYHKUMW. 3aaaum HaXOXaEHUS https://edu.vsu.ru/cour
XUMUHECKNM 3HaYEHUs! KOHEYHbIX 1 BECKOHEUHbIX PSOB. selview.php?id=10587
3agayam.
MpumeHeHne OYMK
BblYUCTUTENBHbIX «BbluncnntensHble
METOf0B K PelweHne xnmmyeckmx 3aaad, (iBO,D.ﬂLLLVleCﬂ K MeToAabl B XUMUNY»
2.12 YUCNEHHOMY PEeLUEeHUIO HENMUHENHbIX https://edu.vsu.ru/cour
XUMUYECKUM - . >
ypaBHeHUN. se/view.php?id=10587
3agavam.
PelueHne xvuMmmnyeckunx 3agad, CBOASALLMXCS K JYMK
MpumeHeHne
YMCIEHHOMY MHTErpupoBaHuio. YmcneHHoe «BbluncnurenbHble
BbIYNCITUTENBbHbIX N
WHTErpMpoBaHne METOAOM Tpaneuni, METOA0OM | METOAbI B XMWY
METOOB K
2.13 CumncoHa. OueHka cXoaMMOCTU METOOB. https://edu.vsu.ru/cour
XUMUYECKUM . : .
sanavam HaxoxgeHune 3HauyeHunst iTerpana ¢ 3agaHHon | se/view.php?id=10587
' TOYHOCTbIO.
MpumeHeHne PelueHne XMMnyecknx n XMMmnko- QYMK
BblYUCTUTENBHbIX TEeXHOJIONrM4eCcknx 3agad, cBoagdaLLMnxca K «BbluncnntensHble
MeTO/0B K HaXOXOEHMWIO KOPHEW CUCTEMbI NTIMHENHLIX U MEeTOoAbl B XUMUNY
2.14 Y y :
: HENMHENHbIX ypaBHEHWUN. https://edu.vsu.ru/cour
XUMUYECKUM ; >
selview.php?id=10587
3agadam.
MpumeHeHne O6palleHne, TpaHCNOHMPOBaHME MaTpULbI; QYMK
BblYUCTUTENBHbIX ChnoXxeHune, yMmHOXeHne matpul. PeweHne «BbluncnutenbHble
MeTO0B K CUCTEMbI JIMHENHBIX YPaBHEHUA METOLOM MEeTOoObl B XUMUNY
2.15 Kpamepa, Maycca, Maycca->KopaaHa. https://edu.vsu.ru/cour
XUMUYECKUM . >
selview.php?id=10587
3agayam.
MpumeHeHne JlokanbHasga n rmobanbHas annpokcumauus. QYMK
BbIMUCIUTENbHbIX Annpokcumaums dyHKUnen 3agaHHoro Buaa. «BbluncnutenbHble
MeToa HaMMeHbLUNX KBaapaToB MEeTOoObl B XUMUNY
216 | M€TOAOB K
1 MHTepnonsuusa nonvHoMoMm JlarpaHxa, https://edu.vsu.ru/cour
XUMUYECKUM . ; >
HbloToHa, cnnanH-MHTepnonsaums. se/view.php?id=10587
sapaqam. PerpeccuoHHbIi aHanua.
lMNpumeHeHne Mownck pelwennsa guddepeHumanbHbIX QYMK
BbIYMNCIUTENBHBIX ypaBHeEHU MeTogoM Owvnepa, metoaomM PyHre- | «BblumcnutensHble
2.17 MeTOm0B K KyTTbl. PelleHne xumnyeckux 3agad, MeToAdbl B XUMUN»
XUMUAYECKAM CBOASALUUXCH K YACNIEHHOMY peLLEeHUIo https://edu.vsu.ru/cour

AndpepeHLmanbHbIX ypaBHEHUN.

selview.php?id=10587
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3afadvyam.

13.2. Paspgenbl gucuunuHbLI U BUAbI 3aHATUN:

Buabl 3aHATUIA (4acoB)
HanmeHoBaHue pasgena

Ne ANCLMNIVHBI Nexy | Mpaktnueckne | JNlabopatopHble | CamoctosaTe | Bcero

n/ mmn nbHas

n paboTta
Anroputmbl 1 18 40 14 72

anropuTMUYeCKmne A3blku.
1 | Peanusauus anropntmos
cpencreamu g3blka
nporpaMMmnpoBaHus.
MpymeHeHne 16 28 28 72
2 | BbIUMCIIUTENBHbLIX METOA0B K
XUMMYECKMM 3ada4vam

Wtoro: | 34 68 42 144

14. MeToanyeckue ykasaHus Ansa oby4yarowmxcsa No OCBOEHUIO AUCLUNNUHDI

Mpn peanusaumm OUCLMNINHBI C UCMONb30BAaHWEM OMCTAHUMOHHBLIX 0Bpa3oBaTenbHbIX
TEXHOSIOTMN  MCMONb3YITCA WHCTPYMEHTbl  3fIEKTPOHHOM  MHOPMaLNOHHO-06pa3oBaTeibHON
cpeobl BIY «3nektpoHHbin yHuBepcuteT BIY» (https://edu.vsu.ru) w/vnn “MOOK Bly”
(https://mooc.vsu.ru), cepsucbl BugeokoHdepeHumn (BigBlueButton, Zoom, Discord u gp.),
9NEeKTPOHHaA noyTa, MecCeHaXepbl U COLCETU AN OraHuM3auun NEeKUUOHHbIX, NabopaTopHbIX
3aHATMI M CaMOCTOATENBHON PaboTbl CTYAEHTOB.

OBnageHne 3HaHWSMM MO AWCUMMNWMHE MpejnonaraeT noceweHve nekumm u
nabopaTopHbIX 3aHATWIA, NPOBOAMMbBIX MO PYKOBOACTBOM MpenodaBaTtens, a Takke akTUBHYH
camocTosTerNbHyo paboTy.

®opmbl paboTbl CTYAEHTOB MPU U3YYEHUU AMCLUMNIIMHBI OTPaXXeHbl B MEeTOOUYEeCKMX
MaTepuanax K Kaxxgon Teme 3aHATUS.

Mpn M3y4eHUM AMCUMNAMHBI UCNONB3YIOTCA cnegylowme BUAbl U POPMbl ayaAUTOPHON paboThbl
CTYOEHTOB:

- NoceLyeHmne nekumn;

- BbINOSIHEHME NPAKTUYECKMX 3a0aHUN;

- N3ydeHne y4yebHOW, HaAy4yHOM M METOOMYECKON NnuTepaTypbl C WUCMOJNIb30BAHMEM pPECYPCOB
onbnuotekn BIY, maTepuanoB, pasMeLLUEHHbLIX B 3fIEKTPOHHOM Kypce Ha obpasoBaTerlbHOM
noptane «ONeKTPOHHbIN YHMBEpPCUTET BI'Y» 1 aNeKTPOHHbIX BUBNNOTEYHbIX CUCTEM;

- TeCTUpPOBaHVe;

KoHTponb pesynbTaToB caMocTosiTeNbHOW paboTbl CTyAEHTOB, KOTOPYH OHW BbINOMHSAT Ha
nabopaTopHbIX 3aHATUSIX OCYLLECTBSIeTCS B Npeaernax BpeMeHW, OTBEAEHHOro Ha 3aHsiTue no
ANCLUMNIIMHE.

®opMbl KOHTPOSA NPY U3YHEHUN ANCLUNITNHDI:

- MHOMBWAYanbHOE NpaKTUYeckoe 3aaHue;

- TECTMPOBAHME.

Mpy M3y4eHUn ANCUMNIMHBI UICNONb3YHTCA criedyoLme Buabl U opMbl BHEAYAUTOPHOM paboThbl
CTYOEHTOB:


https://edu.vsu.ru/
https://mooc.vsu.ru/

- M3yyeHne y4yebHOW, Hay4YHOM M MEeTOoOMYEeCKOM NuTepaTypbl C MCMNOMb30OBaHMEM PECYpPCOB
6ubnuotekn BIY, maTepranoB, pasmelleHHbIX B 3MEKTPOHHOM Kypce Ha obpasoBaTesnibHOM
noprane «ONeKTPOHHbIN YyHMBepcUTeT BITY» 1 aNeKTPOHHbIX BMBNNOTEYHBIX CUCTEM;

- BbINOMHEHWE MHAMBUAYASbHbIX NPAKTUYECKUX 3a4aHnin N0 TeMaw;

- CaMOTeCTUpOBaHME B 3NEKTPOHHOM Kypce Ha obpasoBaTenbHOM nopTane «JONeKTPOHHbIN
yHuBepcuteT BI'Y»

KoHTponb  pe3ynbTaToB  BHeayauTOPHOW  camMocTosTenbHoOW  paboTbl  mpenogaBaTenb
OCYLLECTBMSET B 3MEKTPOHHOM Kypca Ha Kypce Ha obpasoBaTternbHOM nopTtane «ONeKTPOHHbIN
yHuBepcuteT BIMY» Ha kaxxgom nabopaTopHOM 3aHATUM B npegerniax BpeEMEeHW, OTBEAEHHOro Ha
3aHATME NO AUCUUNIIMHE.

B xogme nogrotoBkM K nabopaToOpHbIM  3aHATUAM, TEKYLWMM W MPOMEXYTOYHbIM
atTectaumam  CTYAEHTY pPEeKOMEeHAyeTCs  aKTMBHO  UCMONb30BaTb  ANIEKTPOHHbIA  KypC
"BblumMcniMtensHble MeToabl B XuMuK", pasMelleHHbin Ha Ob6pasoBaTenbHOM nopTtane
"ONeKTPOHHbIN yHMBepcuTeT BIY", roe pasmelleH AONONHUTENbHbIA TEOPETUYECKUA MaTepuan
no Teme 3aHATUHA, TeCTbl ASI9 CaMOMpPOBEPKW, MpPaKTUYecKMe 3afaHus No OUCUMMNNHE 1©
nepedeHb BOMPOCOB AN MNOAMOTOBKM K TEKYLLMM W NPOMEXYTOYHbIM aTTectauuaMm. Takke
CTYOEHTY peKkoMeHAyeTcs WCnonb3oBaTb BeCb HAbGOp MeTooOB M CPEACTB COBPEMEHHbIX
MHAOPMALIMOHHBLIX TEXHOMOMMIA AN U3yYeHUss OTEYECTBEHHOW M 3apybexHOon nuTtepaTypbl Mo
ONCUMMNNNHE, OLEHKN N aHannsa ee TEKYLLEro COCTOSIHMUSA U NepcrnekTuB pasBuTuUs.

CTymeHTy npegocTtaBndeTcsa BO3MOXHOCTE paboTtaTb B KOMMbLIOTEPHOM  Kracce
Xummyeckoro dakynbTeTa (271 ayantopusi), npegocraBndeTca goctyn Kk MIHTepHeT-pecypcam u
9NEKTPOHHOM MnoYTe, MnporpaMMHOMYy obecrneyeHnto KOMMbIOTEPHOro Kracca dakynbTeTa,
pecypcaMm 30HanbHOW Hay4dHon 6ubnuotekn BIY, B TOM umucne SneKTPOHHO-OMBNMOTEYHbBIM
cuctemam.

15. Y4yebHo-meTOAMYeckoe U MH(pOpPMaLUOHHOe obecneyeHne AUCLUNIIUHbI
a) OCHOBHas nuTepaTypa:

Ne n/n M cTOYHMK

1 CesepaHc, Y. P. Python gns Bcex [OnekTpoHHbin pecypc] / CeepaHc Y. P. Mockea
) : DMK TMpecc, 2022. 262 c. — URL:https://e.lanbook.com/book/241115
AmocoB A. A. BeluncnuTtenbHble meToabl [OnekTpoHHbIN pecypc] / AmocoB A. A,
2. | Oybunckun 0. A., KonueHoea H. B. — 4-e u3g., ctrep. — CaHkT-IeTepOypr : J1aHb,
2014 .— 672 c. — URL:http://e.lanbook.com/books/element.php?pll id=42190>.

0) pononHuUTEenbHas nNMTeparypa:

Ne n/n McTouHKK

BronccoHn, ®. AHanms noBegeHYeCknx gaHHbIX Ha R u Python [QnekTpoHHbIN pecypc]
/ Brouccon ®. Mockea : IMK Tlpecc, 2022. 368 c. —
URL:https://e.lanbook.com/book/241145

Kpbinos, B. . BeluncnutensHble meTtoabl / B.W. Kpbinos, B.B. Bobkos, .M.
MoHacTblpHbIv ; ped. E. 0. XogaH ; pea. E. B. WnknH .— Mocksa : Hayka, 1977 .—
400 c. — http://biblioclub.ru/ .—
<URL:http://biblioclub.ru/index.php?page=book&id=456989>.

KaHbirnHa, O. H. BblumcnutenbHble METOAbI B XuMum : y4ebHoe nocobue / O. H.
KaHbirmHa. — OpeHbypr : OI'Y, 2019. — 99 ¢. — ISBN 978-5-7410-2274-0. —
TeKCT : aneKTPOHHbIN // JlaHb : 9NeKTPOHHO-6ubnmoTeyHasa cuctema. — URL:
https://e.lanbook.com/book/15994

Anekcees E. MNporpammupoBaHue Ha Free Pascal u Lazarus / E. Anekcees, O.
YecHokoBa, T. Kyyep. — 2-e n3g., ncnpas. — Mocksa : HaumoHanbHbin OTKpbITbIV



http://biblioclub.ru/index.php?page=book&id=456989

YHueepcutet «MHTYUT», 2016. — 552 c. — URL:
https://biblioclub.ru/index.php?page=book&id=429189

LWnpokos, A.N. NHdopmaTtumka. PaspaboTka nporpaMmm Ha si3blke
nporpammMmunpoBanus MNMnToH. basoBble A3bIKOBbIE KOHCTPYKLUUM [ONEKTPOHHbIN

7. pecypc] / A.N. Wnpokoe, M.O. MbiwHsiK. - M. : MNCuC, 2020. — ISBN 5-907226-76-
0 .— <URL:https://www.studentlibrary.ru/book/ISBN9785907226760.html>.
CtuseHc, P. Delphi. lNotoBkle anroputmel / CtueeHc P. .— Mocksa : MK [Mpecc,

8. 2007 .— 380 c. — (Onsa nporpammuctoB) .— .— ISBN 5-94074-106-1 .— URL:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=1249.

TiokaueB H. A. MNMporpammuposaxmve B Delphi ana HaumHarowumx : y4eb. nocobue ons
CTyA. By30B, 06yy. no cneumansHoctn 351400 "MpuknagHas nHdopmatumka (no

9. obnactam)" n gpyrum cneumaneHoctam / H.Tiokaues, K. Peibak, E. Muxanosa. —
CI6. : bXB-lMeTepbypr, 2007. — 651 c.

MporpammupoBaHue Ha ga3bike Nackansb : y4eb. nocobue ansa cryq. By3oBs, oby4. no
HanpasneHuo NoaroT. 6bakanaspos U MarncTpos "MHdopmaTmka 1 BbIYUCH. TEXHUKA"

10. W NO HanpasneHnsam NoAroT. AMNIIOMUP. cneunanmcToB "MIHopmMaTrka U BbIYKCTT.
TexHuka" n "MiHdopm. cuctembl" : 3agayHuk / [nog pea. O.®. Yckoson]. — CI16. :
Mutep, 2002.— 333 c.

MpoTtacosa N. B. YnucneHHble meTofbl. [NMpuMeHeHne B xumum : y4eb.-meToa.
nocobue no Kypcy "YucneHHble MeToabl U NporpaMmMmpoBaHme” no

11| cneunansHocTam: 020201 (011000) - Xumus / U.B. Mpotacosa, B.A. KpbicaHos .—
BopoHex : NOIN By, 2005 .— 47 c.

B) MHDOPMALIMOHHbIE 3NEKTPOHHO-06pasoBaTenbHble pecypchl (odmumnansHble pecypcbl HTepHeT)*:
Ne n/n McTOYHMK
12 MHdopmaumnoHHas cuctema "YHuBepcutetckas bnbnuoteka ONLINE" —
) URL.: http://biblioclub.ru
13 OnNeKTPoHHO-6MbnNnoTeyHas cucrtema "Maparenscreo "fllaHb" —
' URL.:http://e.lanbook.com
14 OrneKTpoHHO-6nbnmoTeyHas cuctema "KoHcynbTaHT ctygeHTa". — URL:
) http://www.studmedlib.ru
15. Hay4dHas anekTpoHHasa 6ubnmoteka — URL: http://www.elibrary.ru
16 OnekTpoHHasa 6ubnmoTteka BopoHexckoro rocygapcreeHHoro yHneepcuteta — URL:
' http://www.lib.vsu.ru

17. O6pasoBartenbHbI MatemaTnieckmi cant - URL: http://www.exponenta.ru
MHdopmaumnoHHasa cuctema "EguHoe okHO gocTyna k obpasoBaTeNibHbIM pecypcam”

18. ) I
. — URL: http://window.edu.ru

19 MpoTtacoea M.B. BeluucnntenbHble MeETOAbI B XMMUKW. DNEKTPOHHbIN kypc/ U.B.

MpoTtacoea. — URL.: https://edu.vsu.ru/course/view.php?id=10587

16. lepe4yeHb Yy4eOHO-meTOAMYECKOrO obecnevyeHUs AN CaMOCTOATENIbLHOW

paboTbl

CamoctosiTenbHasi paboTta

Ne n/n NcTouHKK
MpakTnkym no nHdopmatumke. Ctatuctndeckas obpaboTka XMMMYECKOro aKCnepuMeHTa
CpeAcTBaMM 3MEKTPOHHbIX Tabnuy [OnekTpoHHbIM pecypc] : yd4ebHo-meToanyeckoe
1 nocobue : [oNa CTygeHTOB 1-ro Kypca XMMUYECKOro doakynbTeTa, ANA HanpaBrieHWUi:

04.03.01 - Xumus, 04.03.02 - Xumus, pmsmka n mexaHnka matepunanos (6akanaspuar),
04.05.01 ®dyHaameHTanbHas v npuknagHas xuMmnsa (cneumanuteT)] / BopoHex. roc. yH-
T ; coct. V.B. lpotacoea ; coct. I.B. HeyaeB .— JDNeKTpOH. TEKCTOBblE OaH. —



https://www.studentlibrary.ru/book/ISBN9785907226760.html

BopoHex : NspgaTtenbckmun gom BIY, 2017 .— CeoboaHbi goctyn ns nHtpacetn By
.— TekctoBbin ann .— Windows 2000; Adobe Acrobat Reader .—
URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m17-80.pdf.

MpoTtacosa W.B. BelMucnutensHble MeTOAbI B XMUK: ONEKTPOHHbIN Kypc/ U.B.

3 lMpoTtacosBa. — URL: https://edu.vsu.ru/course/view.php?id=10587
MpoTacosa N. B. YncneHHble metogbl. MpumMeHeHne B xumum : y4eb.-meToa. nocobume
4 no Kypcy "YncneHHble MeToabl 1 nporpaMmmupoBaHume” no cneumansHocTam: 020201

(011000) - Xumus / N.B. MpoTacoea, B.A. KpbicaHoB .— BopoHex : J10IN BI'Y, 2005 .—
47 c.

17. O6pasoBaTesfibHble TeXHONOrMMU, UCNONib3yeMble NpU peanusauum y4yeoOHOMN
ANCLUMNMUHBLI, BKIOYaA AUCTaHUMOHHblIe obOpasoBaTenbHble TexHonoruu (OOT,
3neKTpoHHoe oby4yeHue (J0), cmewaHHOe 0Oy4YeHue):

Mpun peanuaaumm ANCUNNIMHBLI UCNONb3YTCSA TEXHOMNOMNN:

1. OpraHusauua B3aMMOLENCTBUA CO CTydeHTamu nocpenctsom meccewxepa B IYMK,
3NEeKTPOHHOM noYyThl - protasova@chem.vsu.ru, yepes cant  (pakynbteTa -
http://www.chem.vsu.ru

2. Wcnonb3oBaHne  OMNEKTPOHHbIX  OMBNMOTEYHbIX cUCTeM UM NPOMECCUOHArbHbIX
3NEKTPOHHbIX PECYPCOB 4SS OpraHn3aumm caMoCcToSATENbHOW paboThl:

OBC «KoHcynbTaHT ctygeHTay. <URL http://www.studentlibrary.ru/>,

OBC «YHuBepcuteTckasa bubnuoteka oHnanHy. <URL:http://biblioclub.ru/>,

OBC «JlaHb». <URL:http://www.e.lanbook.com/),

OBC IPRbooks <URL:http://www.iprbookshop.ru/>,

O6pasoBaTtenbHbIN NopTan “OneKkTpoHHLIN yH1BepcnuTeT BIY”,

Cant xumunyeckoro cdakyneteT BIY. - <URL: http://www.chem.vsu.ru>,

OdmumnanbHoe anekTpoHHoe wu3gaHue Xumudeckoro dakynbteta MIY B WHTepHerT.

<http://www.chemnet.ru>,

O6pasoBaTtenbHbI MaTemaTudeckuii cant Exponenta.ru.  <www.exponenta.ru>,

Hay4dHas anekTpoHHasa bubnuoteka. — <http://www.elibrary.ru>,

MHudopmaunoHHasa cuctema "EAnHOE OKHO gocTyna K obpasoBaTefnbHbiM pecypcam” . —

<http://window.edu.ru>

3. [lporpammHoe obecneverHne — WinSrvStd 2012 RUS OLP NL Acdmc 2Proc, AHTMBMpYC
Kacnepckoro, AHtusmpyc Dr. Web, MS Office 2003 Std Win32 RUS OLP NL AE, GaussianQ9,
Microsoft Windows 7, MNporpammHas cuctema ans oOHapyXeHus TEKCTOBbIX 3aMMCTBOBaHWIA B
y4yebHbIX M HayyHbix pabotax «AHTMNNarmat.BY3», CIMC «[APAHT-O6pasosaHue», CI1C
"KoHcynbTaHT lNntoc" anga obpasosanus, LibreOffice, Mozilla Firefox

18. MaTepmanbHoO-TeXHN4YeCKoe obecneyeHne QUCLMNINHbI

1. AyauTopHbin dpoHg kopnyca Ne1 no yn. YHuBepctuteTckas nn.1 - 271 ayautopus,
NHTepHeT-ueHTp BI'Y

2 Mebenb n o6opygoBaHue y4ebHbIX ayanuTopuii - CTOIbI, CTYNbSA, MyNbTUMEANNHASA
nepeHoCHas cucTemMa, 3NeKTPOHHO-BbIYUCNINTENbHAsA TEXHUKA.

3. KomnbloTepHbIn Knnacc Ha 12 nocagoyHbIX MecT, 060pyaoBaHHbIX NEPCOHaNbHbIMU
KomnbtoTepamn Ha 6ase npoueccopos Intel, 06beaAnHEHHbIX B NOKaNbHYO BbIYMCAUTENbHANA
ceTb, MOAKIMYEHHYIO K ceTu BOpoHEeXCKoro rocyHnsepcuTeTa, MMetowme Boixoa B IHTepHeT.

4. TllpegycmoTpeHa BO3MOXHOCTb OOy4eHMs WHBaNMAOB M NUL, C OrpaHUY4EeHHbIMU
BO3MOXHOCTSIMM ~ 340pPOBbS  C MNPUMEHEHMEM  crneumanbHOro  0BOpyAOBaHWUA:  KOMOHKM,
MYNbTUMELMWMHbIA NPOEKTOP, OMepaumMOHHbIE CUCTEMbI C PEXMMOM HACTPOWKKU creunanbHbIX
BO3MOXHOCTEN (ONTUMM3aumnsa N300paxxeHnsa Ha aKpaHe, NOAKIIYEHME peXnma YTeHNS C IKpaHa,
roslocoBOro BBOAA U Ap.), MOBUMbHbIE KOMMBIOTEPLI — HOYTOYKM.



http://www.chem.vsu.ru/

19. OueHo4HbIe cpeancTtBa Ansa nposegeHusA TeKyLIJ,eI7I n npome)KyTquoﬁ aTrecTuum

nOpFIﬂ,OK OLEHKMN OCBOEHUA O6y‘-IaIOLIJ,MMMCFI yqe6Horo MaTepumala ornpeagendeTtca
coeprXaHmem cneagyrwmnx pasgenos ANCUUMITNHDBLL

No HanmeHoBaHve NHavkaTop(bl)
q /_n pasgena gucuunnuiel | KomneTteHums(n) OOCTWKEHNS OueHo4Hble cpeacTBa
(mogyns) KOoMneTeHunm
Anroput™mbl 1
anropuTMuyeckue MpakTnyeckoe
1. | a3blkn. Peanusauus 3agaHuve,

4 MK 3 MK.3.1 a
anropnTmMos Tect
cpeacTBamMm A3blka
nporpaMMmnpoBaHus.

MpymeHeHne
lNpakTnyeckoe
2. | BblMUCANTENBHbIX
MK MK 3.2 3ajaHwue,
MeTOA0B K Teor
XUMMYECKMM 3ada4vam
MepeyeHb BONpOCOB
MpomexyToyHasa aTTectaumsadopmMa KOHTPOns — 3a4eT MpakTnyeckoe
3afjaHue




20. TunoBble OLEeHOYHbIe cpeacTtBa U Metoanyeckmne matTepuanbl,
onpegensowme npoueaypbl oueHUBaHUA

OueHka 3HaHWW, YMEHWA W HaBbIKOB, XapakTepuaylowas 3Tanbl (OPMUPOBaHUS
KOMNETEHUMA B paMkax W3yYeHWs OUCLUMMIMHbI OCYLLECTBNSIETCS B XO4€ TEeKyLMX W
NMPOMEXYTOYHbIX aTTecTauui.

TekylMe aTTecTauum NPOBOAUTCS B COOTBETCTBUM C [MONOXeHMeM O Tekyllen aTTecTaumm
obyyalowmxcs no nporpamMmaMm Bbicllero o6pasoBaHuWs BoOpoOHEXCKOro rocyaapCTBEHHOIO
yHuBepcuTteTa. Tekylme aTTectaumu NpPOBOAATCA B POpPMeE KOHTPOsbHOM paboTbl. Kputepum
OLIEHMBAHWSA NPUBEAEHbI BbILLE.

lMpomexyTouHble aTTecTaumMm npoBOAATCA B cooTBeTcTBUM C  [lonoxeHnem o
NPOMEXYTOUHOM aTTecTaumm obydalowmxcs no nporpamMmamMm  Bbicllero  obpasoBaHus.
MpomexyToyHaa aTTectaumsa (3a4yeT) npoBoamtTca B c¢opme TecToBOro onpoca Ha
obpasoBaTenbHOM nopTane "OneKkTPoHHbIM yHuBepcenteT BIY" nHonBMAayanbHOr0 KOHTPObHOMO
3agaHunda. KOHTPOMbHO-U3MepuTeNnbHblE MaTepuanbl NPOMEXYTOYHOM aTTecTauMu BKMOYalOT B
ceba TeopeTnyeckme Bonpockl (B TECTE), MO3BOMAIOLWME OLUEHUTb YPOBEHb NOMYYEHHbIX 3HAHNA U
npakTM4yeckMe 3agaHund, MOo3BOMNsWEe OUEHUTb CcTeneHb CHOPMUPOBAHHOCTU YMEHUA U
HaBbIKOB.

I_lpl/l OUuEeHMBaHNMMN UCNONb3YKTCA KONMNYECTBEHHbIE LKanbl OLEHOK. KpMTepvm oueHnBaHUA
npuneeaeHbl HWXe

20.1. TeKywmim KOHTPONb YyCNeBaemMocTn

KoHTponb ycneBaemocT Mo AUCUMMSIMHE OCYLLECTBMSIETCS C MOMOLLbI Cneayowmx
OLEHOYHbIX CPEACTB:

[aHbl ABe kBagpaTHble BellecTBeHHble MaTpuubl 10-ro nopsigka. HaneyataTb kBagpaT Ton w3
HUX, B KOTOPOW HauUMeHblUasi CyMMa AuaroHarnbHbIX 3NIEMEHTOB, cuMTasi, YTO Takas mMaTtpuua
oaHa.

1. JaHbl gencTBuTEnbHLIE YMCcHa &, b, C.
Monyuntb (Max(a,a+b) + max(a,b+c))/(1+ max(a+b*c,1,15)) .

2. CocTaBuTb npoueaypy, 3aMeHsIoLY B WCXOOHOW CTPOKE CUMBOJSIOB BCE eauHMLbI
HYNsSIMWU, @ BCE HyNM eavHuUamn. 3aMeHa O0MKHA BbIMOSNHATLCSA HAYMHasi C 3aaHHOM No3vuum
CTPOKM.

3. Onuncatb dyHKUMIO Step(X,n), OT BELECTBEHHOIO X M HaTypanbHOro N, BbIYMCIISIOLLYHO
(4epes3 yMHOXEHME) BENNYMHY XN, U UCNOMBb30BaTh €€ AN BbIYMCINEHUS 3HAYEHUST BbIPAKEHUS
b =27+ (at+1".

4, [an dann f, KOMNOHEHTbLI KOTOPOro ABNANTCA 4ENCTBUTENBHLIMM Ynucnamu. Hantu cymmy
KOMMOHEHT dhanna f.

5. [an dann f, KOMNOHEHTbI KOTOPOro ABNAKTCSA LieNbiMK Yncnamu. 3anucaTb B hann g Bce
YyeTHble yucna danna f, B dpann h - Bce HeueTHble. [MopsaoK criegoBaHUS YMCen CoXpaHseTCs.

6. [an cumeonbHbii doann f. MonyunT konuio danna B anne g.

7. [an dann, cogepxawmn cBegeHna o6 anemeHTax: yKasblBaeTCsl Ha3BaHWe, 3HaK,

nopsigkoBbIA HOMEpP, aTOMHasi Macca, MeTann/HemeTann. HanTu nopsigkoBble HOMepa WU
Ha3BaHWA BCEX HEMETarnnos.

8. HaH cbann, copgepxawmn ceegeHus o6 anemMeHTax: ykasblBaeTCA Ha3BaHue, 3Hak,
NopsiAKOBbIM HOMEp, aTOMHasi macca, MeTann/Hemetann. Hantm nopsgkoBble HOMepa U
Ha3BaHWA BCEX HEMETaroB.



9. Hantun CyMMY NOJIOXKUTESbHbLIX N NMponu3BeneHne oTpuuaTesibHbiX 3J1EMEHTOB ABYMEPHOIro
MaccuBa.

10. BbiBeCcTn Ha nevaTb HOMepa no3nuun, B KOTOPbIX HaXoOATCA HyIneBble 3JNIEMEHTDI
OBYMEpPHOro maccumea.

11. [MomeHATb MecTaMu CTPOKM N 1 m, cTonOubl | 1 K KBagpaTHOM MaTpULLb.

12. OGHynWUTb 3NeMeHTbl cTonbLa ABYMEPHOrO MaccuBa, COAepXKallero MakcumanbHbIN
3NeMeHT.

13. B CTOJ'I6LI,aX MaTpuubl 3fIEMEeHTbl nNepecTtaBuUTb Tak, yTOObl MX 3HAYeHUs! HapacTtanm C
yBenmyeHnem Homepa CTpPOKW.

14.  [daHbl HaTypanbHOe 4MCNoO N, CTpoka ANMHOM B N CUMBOMOB. [pynnbl CUMMBOSOB,
pasgeneHHble npobenamu ( OOHUM WM HECKONbKMMKW) U He copepawme npobenoB BHYTPU
cebq, byoem cumTtaTb cri08amMu. Hantu camoe gnvHHOE CNoBO B BeAeHHOW dopase 1 nocyutaTb
4YMUCO CroB.

15.  [aHbl HaTypanbHOe YMCo N, CTPOKa AMMHOM B N CUMBOSOB. [pynnbl CUMBOIOB,
pasgeneHHble npobenamu ( OQHUM MM HECKONBKUMN) U He codepalume Npobenos BHYTPH
cebs, byaem cuntaTb crio8amu. BeiACHUTb, BCTpeYaeTca N B CTPOKEe NOcnefoBaTeNbHOCTb
CUMBOJIOB COCTOSALLAsA U3 CTOSLLNX PSAOM TPeX TOYEK.

16. [laHbl HaTypanbHOe YMCro N, CTPOKa ANMHON B N CMMBOSOB. [pynnbl CMMBOSOB,
pasgeneHHble npobenamu ( OQHUM MM HECKONBbKUMUN) U HE codepKalume Npobenios BHYTpH
cebs, byaem cuntaTb crio8amu. lNogcumtaTb KONMMYECTBO CNOB B AaHHOW NOCNefoBaTEeNbHOCTW.

17.  [OaHbl HaTypanbHOe YMCcno N, CTpOKa ASIMHOW B N CMMBOMOB. [pynnbl CUMBOSOB,
pasgeneHHble npobenamu ( OQHUM MM HECKOMNBbKUMUN) U He codepKalume Npobenos BHYTpH
cebs, byaem cumtaTb crio8amMu. HaiTu KONMYECTBO CroB, HAaYMHaKOLWNXCSA ¢ ByKBbl, 3a4aHHOM
nonb3oBaTenem.

18. [aHbl HaTypanbHOe YNCno N, CTpoKa ASIMHOM B N CUMBOJSIOB. [pynnbl CUMBOJSIOB,
pasgeneHHble npobenamu ( OQHUM MM HECKOMNBbKUMUN) U He codepKalume Npobenos BHYTpH
cebs, byaem cuntaThb crio8amu. Hantu AnvHy camoro KopoTKoro Criosa.

19. [aHbl HaTypanbHOe YNCOo N, CTpOKa ASIMHOM B N CUMBOJSIOB. ['pynnbl CUMBOJSIOB,
pasgeneHHble npobenamm ( OQHUM MM HECKONBbKUMUN) U HE codepalume Nnpobenos BHYTpH
cebs, byaem cuntaTh crio8amu. HaneyataTb BCe CMMBOIbI MeXAY ABYMS NepBbiMU
ABOETOUMAMM.

20. M3 gmaroHasbHbIX 3f1EMEHTOB KBaZpaTHON MaTpuLbl AeNCTBUTESNbHbIX YNCES CO34aTb
OAHOMEpPHbIN MaccuB.

21. M3 aneMeHTOB KBagpaTHOM MaTpuLUbl LEnbIX Yncen KpaTHbIX 8 co3gaTb O4HOMEPHbIN
MaccumB.

22. 3 MakcMManbHbIX 3N1IeMEHTOB KaX4oW CTPOKU KBaZpaTHOW MaTpuLbl LenbIX yucen
co3gaTb OAHOMEpPHbIN MaccmB. HaxoxgeHne makcMmarnbHOro arieMeHTa B CTpoke 0hOpMUTb

BMAe npoueaypbl.

23. 3 MMHMMarnbHbIX 3N1IEMEHTOB KaXX4oW CTPOKM KBafpaTHOW MaTpuLbl BELECTBEHHbIX
yncen cosgaTb OAHOMEPHbIV MaccuB. HaxoxaeHne MUHUManNbLHOro afeMeHTa B CTPOKe
odopMnTb BUAE PYHKLUUN.

24. N3 MakcmarnbHbIX 31eMEHTOB KaxJoro ctonbua KBaapaTHOM MaTpuLbl HAaTyparbHbIX
yncen co3gaTbh OOAHOMEPHbIN MaccuB. HaxoxaeHne MakcumarbHOro arnemeHTa B ctonbue
ocbopmuTb BUAE Npoueaypbl.

25. 3 HOMepoB NO3MLUMIA BXOXOEHUS CMMBOMA a B CTPOKY €O3aTb OAHOMEPHbLIN MaccuB
HaTypanbHbIX Yncen.

26. [o pesynbTatam ceccun (4 SK3aMeHa) YacTb CTYAEHTOB MOSlyuYnna TOMbKO OTNYHbIE
oueHku. Mporpamma gomkHa pacneyvaTbiBaTb CMUCOK 3TUX CTYAEHTOB.



27. Ha kypce 8 rpynn. B ceccuto kaxxgasi rpynna cgaet 4 ak3ameHa. Pacnevatatb cpeHun
Gann kaXxgown rpynmnbl U CUCKX FPYMN C CaMbiM BbICOKAM M CaMbIM HU3KUM CpeaHUM Gannom.

28. NmeeTcs OﬂHOMeprIVI Maccue uenbix yncen. CosgaTtb M Hane4yataTb HOBbIM MaccuB K3
Yypycersn nepsoro Maccmea, KpatHbIX OAHOBpPEMEHHO 3nb.

29. NmeeTcs kBagpaTHasa matpuua. Nporpamma AomkHa 06HYNATL 3NeMEHTbI FNaBHON U
noboYyHom gmnaroHanen.

30. B ogHOMepHOM MaccMBe BELLECTBEHHbLIX 4MCen MpPoOBEeCTM LMKINYECKUA COBW:
al,a2,a3,...,.an -— an,al,a2,a3,...an-1.

31. 3apaH maccums 13 20 uenbix yncen. CcopmuposaTtb U3 HEro ABYMEPHbLIA MaccuB
pa3MepHOCTbIO 4 x5 1 BbIBECTU €ro Ha aKpaH.

32. lMpeobpasoBaTb MCXOOHLIN OAHOMEPHbLIA MacCuMB LOEUCTBUTENbHbIX YMCern, yoanve U3
Hero NOBTOPAOLLNECH SNIEMEHTbLI, MaCCMB CXKaTb.

33. CKOMNbKO COMHOXUTENEen Haao B3ATb B MPOU3BEOEHUM:

o, GD)_V2 j -

H 1+ kil = 7 ,4TOOLI paBEHCTBO BbINOMHANOCL A0 LWECTON 3Havallen umdpbl, TO €CTb C
z +

k=1

norpeLuHocTbio He 6onee 10°?

34.  HanucaTb nporpammy, BbIYMCIISIOLLYIO 3HaYEHUE BbIpaXEHWS, UCMONb3ysa onepaTop

21 41 6! 2n!
+—t+t 5+t
X X° X X

35. Llenion nepeMeHHOM S NPUCBOUTL CYMMY LIMAOP TPEX3HAYHOIO Lenoro Yicna k.

LuKna c nocTycrnosnem: P —

36. lMpoBepbTe npegern:

n
im/1+=| =e -
N—o n BbIYMCNUB €ro Kak CymMmy psiga ¢ 3agaHHoM ToYHocThio E=0,00001:

n 2 3 4 5
lim 1+1j =2+ 1+1 + 1+1 + 1+l + 1+1
oo\ N 2 3 4 5

37.  CpaBHMTE CKOPOCTU CXOAUMOCTU MPU BbIYMCIIEHUM YKCha €:

1 1 1 1 1
=24+ —4+—F+—+—+... e=1+
21 31 41 5l 1

38. Hanawute kopeHb ypaBHeHus Sin( X) =0 Ha nHTepsane [-4;-2]. CpaBHUTE CKOPOCTU
CXOAMMOCTM METOZ0B XOPA U KacaTerbHbIX 1 NMOMOBUHHOIO AeneHns Ans TouHocTn £=10°,
39.  YucneHHo ybeauTech B CrpaBeasIMBOCTM PABEHCTBA, AN YEero BbIYMCIMTE MPaByko YacTb

C TOYHOCTLIO €. McnblTanTe pasnoXeHne Ha CXOOUMMOCTb Afd pas3HOW TOYHOCTW, ANS 4ero
BblBEANTE YNCNO MTepaumi (cnaraembix), HeO6XoaUMbIX ANS LOCTMXKEHUSA 3a4aHHON TOYHOCTM.

2 n
xIn a N (xIna) - (xIna) .
il 2! ni

a¥=1+

Kputepnu oueHNBaHMA KOHTPOJIbHOM PaboThbl



1. 3HaHue npasui HanncaHmne nporpaMmm Ha 0gHOM 13 A3bIKOB NMporaMmmMmmnpoBaHnA.
2. YMeHune ncnonb3oBaTtb onepartopbl A1Aa coCTaBliEHNA NporpamMmebl,
3 BnapgeHne HaBblkamu pa60TbI B cpeae nporpaMmmMmmpoBaHng.

,D,J'Iﬂ oueHunBaHUA pe3yibTaToB KOHTpOJ'IbHOf/'I pa6OTbI MCNONb3yeTCA LWKana: «3a4TeHO», «He
3a4YTEHO»

"3auTeHo" - npeactaBneH paboTarwmn Kog, NPOAEMOHCTPMPOBAHO 3HAaHME NpaBuil HanucaHue
nporpaMmMm, yMEHMEe WCMNonb3oBaTb OMnepaTopbl ANA COCTaBfEHMs nNporpaMmMm, BrageHue
HaBblkaMy paboTbl B COOTBETCTBYHOLLEN Cpeae NporpaMMmnpOBaHuS.

«He 3ayTeHo» - He npencTaBneH paboTalolWWin Koo UMM He NPOAEMOHCTPMPOBAHO 3HaHMWe
npaBumn HanucaHue nporpaMM, YMEHWe WCMonb3oBaTh orepaTtopbl Afsl  COCTaBMeHUs
nporpamMMm,  BrageHue  HaBblkamMuM  paboTbl B~ COOTBETCTBYWOLWIEW  cpede
nporpaMMMpoBaHus.

20.2 NMpomexyToyHasa aTrectaums
MpomexyToyHasa aTrectaumst N0 AUCUMMINHE OCYLLECTBNAETCA C MOMOLLbLIO CreayloLmx
OLIEHOYHbIX CPEACTB

20.2.1. Cnnucok BONpoCOB AJisi NOAFOTOBKMU K MPOMEXYTOYHOM aTTecTauum

CTpykTypa nporpaMmmsl.

CTpykTypa si3blKa.

dopma.

Knaccbl.

lNpaBuna HacnegoBaHuS.

Peanusaums nMHeNHbIX anropuTMoB.

OpraHnsauns pa3BeTBEHHbIX anrOpUTMOB.

YCcnoBHbIN onepaTop.

. Onepartop BLIGOpa.

10. OnepaTtopbl uMkna.

11. Twn maccue. PopmMmpoBaHME O4HO M MHOFOMEPHOrO Maccuea

12. CopTuMpoBKa 3MEMEHTOB MaccuBa MeETOO4OM MEepecTaHOBKW, My3blpbka, MeToa0M
HaxoXaeHue cpefHero ¢ UCnosfib30BaHMEM PEKYPCUMBHOIO aniropuTMa.

13. Tpoueaypbl 1 hyHKUMKN Nnonb3oBaTens Npasuna nokanmsaumm o6 beKToB. Pekypcus.

14. Twvn cTpoka.

15. Twn 3anuce.

16. Twn MHOXeCTBO.

17. ®annosble TUMbl AAaHHbIX.

18. 3apaun HaxoXOeHWUs1 3HaYeHUs N TabynsUMn CITIOXXHOM OYHKLMN.

19. 3apaun HaxOXOEHUs1 3HAaYEHUS KOHEYHbIX U BECKOHEYHbIX PSO0B.

20. YucneHHoe pellueHne HENMNHENHbIX ypaBHEHMN. MeToa NONOBUHHOMO AENEHUS.

21. YumcneHHoe pelleHne HeNMHENHbIX ypaBHEHU. MeToa cTsarmBatowmx.

22. YucneHHoe pelueHne HeNMMHENHbIX ypaBHEHUN. MeTo KacaTernbHbIX.

23. PeweHne xumunyecknx 3afad, CBOOALMECH K UYUCMEHHOMY peLUeHU0  HerMHENHbIX
ypaBHEHNIA.

24. PelleHne XxMMN4Yeckmx 3agad, CBOAALLMNXCSH K YACIIEHHOMY UHTENPUPOBAaHUIO.

25. YncneHHoe nHTerpupoBaHme MeToaoM Tpaneuun.

26. YuncneHHoe nHterpnpoBaHme metogomMm CumMncoHa.

27.0ueHKka CXoOUMOCTM METOAOB MHTErpuMpoBaHus. HaxoxgeHue 3HaveHust WHTerpana ¢
3aJaHHON TOYHOCTbIO.

28. ObpalleHne, TpaHCMOHNPOBAHNE MATPULbI; CIOXEHNE, YMHOXEHNE MaTpu,.

29. PelleHne cuctembl NMUHENHbIX YypaBHEHUN MeTodoM Kpamepa.

30. PelueHune cuctembl NMHENHbLIX YpaBHEHUN MeToaoMm [aycca.

31. PelwleHne cuctembl IMHENHbIX ypaBHEHUIA MeToaoM [Taycca-XXopaaHa.

32. PelleHne XUMUYECKNX U XUMUKO-TEXHOMOMMYECKMX 3adad, CBOASALUMXCS K HaXOXOEHWUIO
KOPHEWN CUCTEMbI NIUHENHBIX U HENTMHEWHbIX YPaBHEHWUIA.

©CoNoOO~wNE



33. NHTepnonauma nonvHoMoM JlarpaHxa.

34. NHTepnonauusa nonuHomoM HetoToHa.

35. CnnanH-nHTepnonsaums.

36. PerpeccuoHHbI aHanms.

37. MeToqg HaMMeHbLUNX KBaapaToB.

20.2.2. TecToBble 3aAaHUA NPOMEXYTOYHOM aTTecTauum (cbparmeHT)

TecToBOe 3agaHve cogepxuT 36 cnyYyanHbIX BONPOCOB, paccynuTaHo Ha 60 MUHYT.

doHA TecToBbIX 3O0aHUM HaxoauTcsl B baHke BONMpoOCoB QNEKTPOHHOro YYebHO-MeToaMyecKkoro
Komnnekca «BblMUCnNUTENbHbIE MeTOAbl B XUMUW», pasMelleHHoro B cucteme Moodle
3MEKTPOHHOrO YHUBepcuTeTa BI'Y

(URL: https://fedu.vsu.ru/mod/quiz/view.php?id=56995)

BaHk BonpocoB coaepxuT 124 BONPOCOB pa3HOro Tuna, pacnpeneneHHbix no 20 kaTeropusm,
oTBevaroLwmm Temam Kypca C1.5.21 BbluncnutenbHble METOAbI B XUMUU.

TecTOBbLIN ONPOC OLEHMBaeTCA NO NATMOANbLHOM LWKane:

90-100% - oTnNMYyHO 80-89 % - xopoLuo;

70 -79 % - ynosneTtBopuTtensHo;,  69% 1 MeHee - HeyJOBNEeTBOPUTENBbHO

Mpumepbl TecToBbIX 3aaaHun u3 baHka Bonpocos.

Bonpoc 1
3anonHuTe Nponycku:

if (RadiobuttonZ.Checkedzm ) and (n>1) ’ﬂﬂen—L‘
m mas::n*c+2*n*h;

s:='C'+inttostr(n)+'H'+inttostr(2*n);

‘ end;

Memol.Lines.Add('"M('+s+")="+Inttostr(mas));

Bonpoc 2
Kakon Tun oTBeYaeT 3HaYEHMIO BblpaXXeHUS:
abs(s0-s)<=e ?

BbiGepuTte ogmH OTBET:

boolean
string
byte
longint

real

Bonpoc 3

YKaxute npaBuibHOE BblpaXeHue A58 BblMUCIIEHNSA KOPHSA HENMHENHOrO YpaBHEHMS METOO0M
KacaTenbHbIX

BbiGepuTe oanH OTBET:

X:=x1-((x1-x0)/(f(x1)-f(x0)))*f(x1);
x:=x0-f(x0)/p(x0);

x:=f(x0);

x:=(a+B)/2;

Bonpoc 4



Kakon Tun otBevyaeT nepemMeHHon S?
S:=strtoint(edit1. Text);

BbiGepuTe oauH OTBET:

f string

byte
real
longint

integer
Bonpoc 5

Yemy paBHO 3HayeHue nepeMeHHon P nocne BbINOMHEHNS LMKnia?
P:=1;
ji=1;

i:=10;
while >0 do
begin

P:=P+j;

i:=i-1;

end;

Bonpoc 6
B npnBegeHHOM Kofe yKauTe Ha3HadeHue nepemeHHom a

S0:=0;

s:=s0;

repeat

s0:=s;

s:=0;
dx:=(b-a)/n/2;
s1:=0;

X:=a+dx;

while x<=b-dx do
begin
sl:=s1+4*f(x);
X:=x+2*dX;

end;

s2:=0;

X:=a+2*dx;

repeat
§2:=52+2*f(x);
X:=X+2*dX;

until x>=b-2*dx;
s:=(s1+s2+f(a)+(b))*dx/3;
Memo2.Lines.Add(Floattostrf(s,fffixed,6,4)+"...'+Inttostr(n));
n:=n*2;

until abs(s0-s)<=¢;
end;

BbibepuTe oguH OTBET:

CoxpaHsieT 3HayeHue rpaHuLbl B UHTENPUPOBaHUS



CoxpaHsieT npeablayllee 3HaYeHne uHTerpana
CoxpaHsieT NnopsiaKoBbIN HOMEpP UTepauun

COXpaHﬂeT HOBO€ Bbl4UCIIAE€MO€E 3Ha4YeHNe CyMMblI



20.2.3. Mpumepbl HAMBUAYaANbHbLIX 3afaHUA NPOMEXYTOYHOM aTrecTauum

3apgava 1
Tennota ucnapeHuss 3TWUMIOBOIO CNMpTa OMNUCbIBAeTCA Kak (yHKUMS OT TemnepaTypbl Ha
uHTepsane Temnepatyp ot 10°C go 150°C cneyroLmMm COOTHOLLIEHNEM

2516(110—1)__99(110—1)2__Ll(llO—t)3

20 6 L 20 6\ 20

HanucaTb nporpammy, KOTopas HaxoauT TemnepaTypbl NPU KOTOPbIX MOrMOWaeTcss KONM4ecTBo
Tenna AH (x/r).
Mporpamma [omkHa cuMThiBaTb B MaccmB M3 hamna vvod.txt Tennotel ucnapenus : 886,3;
855,1; 818,4; 775,3.Pe3ynbTaTthl BbINOMHEHNS NPOrpaMmmbl 3anucaTb B dpann data.txt B goopmarte:
AHl Tj_

AH =777.3+

AHZ T2

AH3 T3

AH4 T4

3apgava 2

MycTb nmeeTca pacTeop cnaboro anektponuta K2A, KOTOPbI UCCOLMMPYET COrfacHO peakumm:
Kc

K2A<—>2K++A2_. cOrmacHo 3akoHy pasbasnenus OcTBanmbga, 970

paBHOBECHE MOXHO onucaTb cnegyroLen oopMyrom:
4a2C3
l-a
HanucaTb nporpammMy pacyeTta CTeneHn avccoumaumm 3Toro anekTponuTta npu 3agaHHblx Kc v
Co.
Mporpamma gormkHa cunThiBaTb B MaccuB 3anucen Kec n Co na cavna vvod.ixt cnegyrowume
AaHHble:
a) Kc =0.0, Co =0.001;
6) Kc =0.01, Co = 0.005;
B) Kc =0.001, Co =0.01.
r) Ke =0.001, Co=0.01

Ke =

3apgava 3

[aHbl 4YeTblpe eMKOCTU C pacTBOpPaMW KUCIOTbl PasnUYHOM KOHUeHTpauuu. Ecnm cmewatb
pacTBOpbl B OMNPeAeneHHOM COOTHOLUEHWW, TO MNOMNyYUTCs KMCMNOTa 3adaHHOWM MPOLEHTHOM
KOHLleHTpauumn:

KoHUEeHTpaumsa KOHEYHOIO Jons kncnoTbl B 06LLen cmecu
pacTtBopa, %
wl, % w2, % 3, % o4, %
25 1 1 1 1
20 4 3 2 1
25 4 1 1 4
22 4 1 4 1

HanguTe KOHUEHTpaumm KUCNOT B Kaxaom cocyae: ol, o2, w3 1 w4.

BBoa WCXOOHbBIA 3HAYEHUA KOHUEHTpauui OpraHn3oBaTb 4Yepes3 3anucb 3HaAYeHUn B
MaccuB 13 parna input.txt. PeweHne cuctemMbl ypaBHEHUI OCyLLeCTBUTb MeTogoM Kpamepa.
HangeHHble KOHUEHTpauun 3anucaTb B hann data.txt.

3apava 4
MycTb B HEKOTOpOW cUCTeEME OOHOBPEMEHHO MNPOTEKalT ABE XuMmuyeckue peakunn. OHM
XapaktepuaytoTtcsa Bbixogamu Ui 1 Uz, 3aBUCMMOCTb BbIXOAA, BbIPXXEHHOTO B %, B A4OCTATOYHO



y3KOIZ obnactn onuckiBaeTcs AByMA NUHENHBIMXM  OTHOCUTENBLHO YeTblpex napameTpoB
YpPaBHEHUAMMW:

Uy =10+ 1-Cy - 2-C, + 2.0-pH + 0.5:(T -300);
Uz =15 - 1-Cy - 1-C + 1.2:pH + 0.9:(T -300);

T —Temnepatypa B rpagycax KenbBuHa; Ci;— KOHUEHTpauus BewectBa 1 B MONb/N;
C2 - KOHUEHTpauus BewecTea 2 B MOSb/I.

Hantn pH u Temnepatypy B rpagycax KenbBuHa Ans 3agaHHbIX YCNoBUN
C,=C, =2 monb/n, U: = 36.0% n U, =51,8%.
C1 =1 monb/n; C, =2 monb/n, Uy = 36.2% n U, = 49.3 %.
C: =1 monb/n; C, =2 monb/n, U, = 48.6% n U, = 36,8%.

BBoa MCXOOHLIX 3HAYEHW OpraHM3oBaTb Yepe3 CYMTbIBaHWE AaHHbIX U3 TEKCTOBOIO
danna input.txt B maccus 3anmcen.

HangeHHble 3HayeHus pH n T 3anucaTb B dhann data.txt.

PelueHne cuctembl ypaBHEHUI OCyLLECTBUTL MeToAaoMm [Maycca->KopaaHa.

3apgaya 5

WcecneposaHa knHeTuka peakumm npu 190°C:

YUKTIOOEeKAOMPUEH — 1,3,5L> yuxaonenmaouen—1,3.

|/|3MepeHbI KOHUEHTpaunun wuncxogHoro Beuwecrtea B pa3Hbieé MOMEHTbl BpPEMEHN. PeaKu,vm

dC

nopumHsieTcst kuHetuyeckomy ypasHenio ——— = KC umm —InC = —InCq +kt . Hairgure

3Ha4YeHUA KOHCTaHTbl CKOPOCTU peaKunn n Ha4vanbHYyO KOHUEHTPaUno NCXO0OHOro seuiecrea Co.

1/C, (wonu/n)y* [ 1,85 2,04 2,34 2,07 3,83 5,28
t,c 524 620 752 876 1188 1452

3apgady pewnTb, MCNOMb3yd METO4 HaUMMEHbLUMX KBaApaToB.
BBoa ncxogHbIX AaHHbIX OCYLECTBUThL Yepes CYMTbIBaHWE JaHHbBIX B MaccuB 3anucen na anna
input.txt. PesynbTaThl BbINOMHEHWSI NpOrpamMMbl 3anucaTtb B pann data.txt.

3apaya 6

Mepokcua Bogopoaa cnocobeH camonpomnsBoNbHO pacnaaaThes:
2H-05 — 2H>0 + Oo.
MoBepxHOCTb TBEpAbIX Ten (nnaTuHa, COMW, OKCWAbl METanmnoB) oOkasblBaeT Ha pacnaj
KaTalinTmyeckoe ﬂ,eVICTBVIe. OcobeHHO aKkTMBHa B 3TOM OTHOLUEHWUW nfaTMHOBAas YepHb, T.e.
ANEKTPOSINTUYECKN OCaXaeHHadA niatnHa ¢ CUIbHO pa3B|/|TO|7| NOBEPXHOCTbIO.
CLII/ITaeTCFI, YTO reteporeHHasa peakumna nepekncm naet B ABe CTagun:
H.02 — O + 2H (meaneHHo),
H.O,+ 2H —= 2H,0 (6bICTpO)
CymmMapHasi CKOpPOCTb Mpouecca Orpeaensetca MeArieHHON cTaaven, U Mo3ToOMy peakuus
ABNAETCA KMHETUYECKN HeobpaTUMON peakumein NepBoro nopsiaka v U3MeHeHWe KOHLeHTpaLuum

_ A0 -kt
H.O2 BO BpeMeHU NpoMcxoauT B COOTBETCTBUM C ypaBHEHNEM CH202 (t) = CH202 -, roe

CH,0, (t) - koHueHTpaums nepokcnaa kK MOMEHTY Bpemenu t. Nlorapudmmpys 3TO ypaBHEHUe

nony4yaroT IMHENHYI0 3aBMCMMOCTb B KoopauHaTtax Ig CH2 0, " t:

lg ¢y, (1) = 19 P, -043: K, -,



Mo Tekywnm koHueHTpaumam H.O, Hangute ki n paccuuTtamTe nepuog nonypacnaga tiz no

In2 0.69
cooTHoweHuwo t,, =——=——.
% kl kl
t, C 0 10 15 30 40 45 60

Ch,0, () . Monb/n 0,0054 | 0,0049 | 0,0045 | 0,0041 | 0,0035 | 0,0033 | 0,0031

3apady pewnTb, UCNONb3YA METOA HaMMEHbLUNX KBaapaToB.
BBog MCXOOHbIX AaHHbBIX OCYLLECTBUTbL Yepes CUMTbiBaHWE AaHHbIX B MaccuB 3anucen u3 dparina
input.txt. PesynbTaThl BbINOHEHWS NpOrpamMMbl 3anucaTb B dann data.txt.

Kputepuu oueHuBaHAN NpoOMeXXyTOHYHOWN aTTecTaumm

Ona oueHuBaHus pes3ynbTaToB O0Oy4Y4eHWss Ha 3a4eTe WUCNONb3YKTCHA CchneaylLlime
nokasaTtenu

1) 3HaHMe y4yebHOro marvepvana W MNOHATUMHOrO annapata no  AUCLUMNIINHE
«BbluncnutenbHble MeToabl B XUMUUY»;

2) yMeHue CcBA3biBaTb TEOPUIO C NPAKTUKOWN;

3) yMeHue wunncTpupoBaTb OTBET npumepamu, ddakTamyn, AOaHHbIMU  HayYHbIX
nccrnenoBaHun;

4) ymMeHue ycTaHaBnmBaTb MEXANCUMNIIMHAPHbIE CBA3W;

5) camocToATENBHOCTL M 06OCHOBAHHOCTD PELLEHWIN;

Ana oueHMBaHUs pe3ynbTaToB 0OyYeHWst Ha 3a4eTe WUCMOoSb3yeTCs LiKana — «3a4TeHo»,
«HE 3a4YTEeHO»

Tabnuua
CooTHoLLEeHME NoKa3aTeNnen, KPUTEPUEB M LIKaMbl OLEHUBAHMS pe3yrbTaToB 0OyYeHusl Ha 3K3aMeHe.
KpuTepumn oLeHMBaHUSA KOMMNETEHLNI Lkana
OLEeHOK
KomneTeHuun chopmmpoBaHbl MOSTHOCTLIO, MCMOSb3YHOTCA CUCTEMATUYECKN. 3auTeHo

O6yvarowmnca B MNOMHOM  Mepe  BnageeTr  TEOpPeTUYEeCKMMW  OCHOBaMM
BbIYMCMNTENbHBIX METOAO0B, MpUeMamMym MNPOrpaMMMpPOBaHust, COCODEH MNPUMEHNATb
TeopeTUYecKne 3HaHUS NS peLleHns npakTuiecknx 3agad B obnactn xummm/

CpaHa Tekyllas aTTectauus, BbINOMHEHO TECTOBOE 3aJaHne 1 UTOroBOe 3adaHue Ha
NOMNOXUTENBHYH OLIEHKY

KomneTeHuun B UENoM CHOPMUPOBAHLI, HO MPOABMAAIOTCA U UCMOMNb3YTCH He 3auyteHo
parMeHTapHo, He B NONMHOM obbeme. He caoaHbl HA NMOMOXWUTENBHYHO OLIEHKY OOHO
W HECKOJTbKO UTOTOBbIX KOHTPOMEN No AUCUMUMIIMHE: TeKyLlas aTTecTtauus, TeCToBoe
3aJaHVE 1N UTOrOBOE 3afaHue.

NToroBasi oueHka npu peanusaumMv OUCUMINIIMHBI BbICTaBMsSieTCs MO pesynbTaTtam
TEKyLLleln ycrieBaemocTu (BbIMOSIHEHUS TECTOB M MpPaKTUYECKUX 3aaHui No Temam) , TekyLuen
aTTecTauuini, NTOroBOro TECTUPOBAHMS M BbINOSIHEHWSI UTOFOBOIO 3aJaHus.

Mpv peanusauuy OUCUMNIMHBI C MPUMEHEeHWEeM AUCTaAHLMOHHLIX OBpa3oBaTenbHbIX
TEXHOMMOMMIN OLEeHKa 3a 3a4yeT Tawkke MOXeT OblTb BbICTaBfieHa No pes3yrbTaTaM TeKyLlen
ycrneBaemMocTn oby4aroLLerocs B CEMecTpe.



3apaHus, pekomMmeHAyeMble K ncnonb3oBaHUKO npu npoeeaeHun
ANarHOCTu4eCKux pa60T C Uenbl OUEeHKUM OCTaTOYHbIX 3HaHWUM NO pe3ynbTaTtam
OCBOEHUA AaHHOW AUCLUMNIIUHBI

MK-3.1. CuctemaTtunaupyet 3HaTb: Bbl4MCNUTENBHbIE METOObI PeLUEeHUs

MHGOPMaUUIO, MOMYyYEHHYI0 B HeSIMHENHbIX ypaBHEHUIA, CUCTEM YPaBHEHUN,

xoge HUP n HNOKP, WHTErpupoBaHnsA, NHTEPNONALNN.

aHanusupyet ee n YMeTb: NPUMEHSATb BbIYUCTIUTENBHbIE METOAbI ANS

conocTaBnsieT ¢ peLlleHns 3agay, UMeLmnX eCTeCTBEHHOHay4YHoe

nnTepaTypHbIMU AaHHBIMU. cogepxaHue

Bomnpoc 01 HWaTerpuposanue. MeToabl

YCTaHOBUTE COOTBETCTUE MEXOY METOAOM U CNOCODOM HaxXOXOeHUs1 peLleHns MAT
Bann no ymonyaHuio:|l

# Bonpoc OTtBeT

| h /2 n2! UncnerHoe
1. S, =Eﬁ'ﬁ'ﬂ)+f(xn)+42f(x2i_j)+zz J(xx )] wnterpuposanme
= =1

meToaom CumncoHa

ni + YuncneHHoe
2. S, :hz f(xt)+h' () + S (%) WHTerpupoBaHue
k=1 2 MeToA0oM Tpaneuyumn
o ‘f(x )+f(:c )‘ HncneHHoe
3 S — hZ k K+l rﬂn;iir;:“soaame

NPAMOYroJyibHUMKOB




Bonpoc 02
MeTog Tpaneuui

B npmeeeHHOM KOAe YKa>KUTe Ha3Ha4YeHune nepemeHHon a

begin
a:=strtofloat(Edit1l.Text);
b:=strtofloat(Edit2. Text);
E:=strtofloat(Edit3.Text);
s0:=0;

s:=0;

n:=2;

repeat

sO:=s;

h:=abs(a-b)/n;

i=1;

while i<n do

BEGIN

s:=s+f(a+h*i);

i=i+1;

END;
s:=(s+(f(a)+f(b))/2)*h;
n:=n*2;
Memol.Lines.Add(Floattostrf(s,fffixed,6,4)+"...'+Inttostr( n));
until ABS(s-s0)<=e;

end;
Bann no ymonyaHuio:
# OTBeThbI OueHka
A. |CoxpaHdaeT npegbigyliee 3HayeHne nHTerpana 0
B. |CoxpaHsieT HOBOE BblUYUCASIEMOE 3HAYEHNE CyMMbl 0
C. |CoxpaHsaeT nopsiAKOBbIA HOMEP UTEpaLnn 0
D. |CoxpaHsieT BBOAMMOE 3HAYEHWNE rpaHuLbl B MHTErpMpoBaHms(100




Bonpoc 03
MeTopa Tpaneuuun

B npmeeeHHOM KO4e YKa>KUTe Ha3Ha4YeHune nepemeHHO|7| h.

begin
a:=strtofloat(Edit1l.Text);
b:=strtofloat(Edit2. Text);
E:=strtofloat(Edit3.Text);
s0:=0;

S:=0;

n:=2;

repeat

sO:=s;

h:=abs(a-b)/n;

i=1;

while i<n do

BEGIN

s:=s+f(a+h*i);

i=i+1;

END;
s:=(s+(f(a)+f(b))/2)*h;
n:=n*2;

Memol.Lines.Add(Floattostrf(s,fffixed,6,4)+"...'+Inttostr( n));

until ABS(s-s0)<=e;
end;

Bann no ymonyaHuio:

1

OT1BeThI

OueHka

CoxpaHsieT npeablaylliee 3Ha4yeHne CyMMbl 0

CoxpaHsieT HOBOE BblYMCNSiEMOE 3Ha4YeHne nHTerpana |0

CoxpaHsieT NopsiAKOBbI HOMEpP UTepauum 0

Sl

CoxpaHsieT Tekyllee 3HaYeHne BenmYnHbl nameHeHnsa X100




Bonpoc 04

MeTopa Tpaneuun

B npuBegeHHOM Koge ykaxuTte HaszHayveHue nepemeHHon SO.

begin
a:=strtofloat(Edit1l.Text);
b:=strtofloat(Edit2. Text);
E:=strtofloat(Edit3.Text);
s0:=0;

s:=0;

n:=2;

repeat

sO:=s;

h:=abs(a-b)/n;

i=1;

while i<n do

BEGIN

s:=s+f(a+h*i);

i=i+1;

END;
S:=(s+(f(a)+f(b))/2)*h;
n:=n*2;
Memol.Lines.Add(Floattostrf(s,fffixed,6,4)+"..."+Inttostr( n));
until ABS(s-s0)<=e;
end;

Bann no ymonyaHuio:

OTBeThbI OueHka
CoxpaHsieT npegbiayLiee 3Ha4eHne CyMmbl 100
CoxpaHsaeT HOBOe Bbl4MCSIEMOE 3HaYeHne nHterpanalo
CoxpaHsaeT nopsagKkoBbii HOMEpP UTepaumm 0
CoxpaHseT Tekyllee 3Ha4yeHue Lwara nHTerpuposaHms 0

Sl




Bonpoc 05
MeTopa Tpaneuun

begin
a:=strtofloat(Edit1l.Text);
b:=strtofloat(Edit2. Text);
E:=strtofloat(Edit3.Text);
s0:=0;

S:=0;

n:=2;

repeat

sO:=s;

h:=abs(a-b)/n;

i=1;

while i<n do

BEGIN

s:=s+f(a+h*i);

i=i+1;

END;
s:=(s+(f(a)+f(b))/2)*h;
n:=n*2;

until ABS(s-s0)<=e;
end;

B npmeBegeHHOM Ko4e YKaxXnute Ha3Ha4eHune nepemeHHoPl S.

Memol.Lines.Add(Floattostrf(s,fffixed,6,4)+"..."+Inttostr( n));

Bann no ymonyaHuio:

# OTBeThbI OueHka
A. |CoxpaHdaeT npegbiayllee 3HayeHne nHTerpana 0
B. |CoxpaHsieT HOBOe BbluMcnsieMoe 3HadeHne cymmbl (100
C. |CoxpaHsieT nopsiAKoOBbIM HOMEP UTEpaLNn 0
D. |CoxpaHsieT Tekyllee 3Ha4yeHme wara nHrerpmpoaHms|0




Bonpoc 06
MeTopa Tpaneuun

B npmeeeHHOM Ko4e YKa>KUTe Ha3Ha4YeHune nepemeHHO|7| i

begin
a:=strtofloat(Edit1l.Text);
b:=strtofloat(Edit2. Text);
E:=strtofloat(Edit3.Text);
s0:=0;

s:=0;

n:=2;

repeat

sO:=s;

h:=abs(a-b)/n;

i=1;

while i<n do

BEGIN

s:=s+f(a+h*i);

i=i+1;

END;
s:=(s+(f(a)+f(b))/2)*h;
n:=n*2;
Memol.Lines.Add(Floattostrf(s,fffixed,6,4)+"..."+Inttostr( n));
until ABS(s-s0)<=e;

end;
Bann no ymonyaHuio:
# OTBeThbI OueHka
A. |CoxpaHdaeT npegbiayllee 3HayeHne nHTerpana 0
B. |CoxpaHsieT TekyLwmin HoOMep ntepaunm 100
C. |CoxpaHsieT TekyLlee Yncrno pasbneHnmn otpeska 0
D. |CoxpaHsieT Tekyllee 3Ha4yeHme wara nHrerpmpoaHms|0




Bonpoc 07
MeTopa Tpaneuun

B npmeeeHHOM Ko4e YKa>KUTe Ha3Ha4YeHune nepemeHHO|7| n.

begin
a:=strtofloat(Edit1l.Text);
b:=strtofloat(Edit2. Text);
E:=strtofloat(Edit3.Text);
s0:=0;

s:=0;

n:=2;

repeat

sO:=s;

h:=abs(a-b)/n;

i=1;

while i<n do

BEGIN

s:=s+f(a+h*i);

i=i+1;

END;
s:=(s+(f(a)+f(b))/2)*h;
n:=n*2;
Memol.Lines.Add(Floattostrf(s,fffixed,6,4)+"..."+Inttostr( n));
until ABS(s-s0)<=e;

end;
Bann no ymonyaHuio:
# OTBeThbI OueHka
A. |CoxpaHdaeT npegbiayllee 3HayeHne nHTerpana 0
B. |CoxpaHsieT TekyLwmin HoOMep ntepaunm 0
C. |CoxpaHseT yncno pasdbuneHnin otpeska 100
D. |CoxpaHsieT Tekyllee 3Ha4yeHme wara nHTerpmposaHuns|o




Bonpoc 08

Memood CumncoHa

B npmBeeHHOM KOAe YKa>KUTe Ha3Ha4YeHune nepemeHHon a

S0:=0;

s:=s0;

repeat

s0:=s;

s:=0;
dx:=(b-a)/n/2;
s1:=0;

X:=a+dx;

while x<=b-dx do
begin
S1:=s1+4*f(x);
X:=X+2*dX;

end;

s2:=0;
X:=a+2*dx;
repeat
§2:=52+2*f(x);
X:=X+2*dX;

until x>=b-2*dx;

S:=(s1l+s2+f(a)+f(b))*dx/3;
Memo2.Lines.Add(Floattostrf(s,fffixed,6,4)+"..."+Inttostr(n));

n:=n*2;

until abs(s0-s)<=e;

end;

Bann no ymonyaHuio:

1

OTtBeTbl

OueHKa

CoxpaHsieT npegblayliee 3HayeHme uHterpana |0

CoxpaHsieT HOBOE BbIYMCIISIEMOE 3Ha4YeHNe CyMmbiI|0

CoxpaHsieT NopsiAKOBbI HOMEP UTepauum 0

O[O[®[> ]+

CoxpaHsieT 3HaveHue rpaHunLbl B UHTErpmpoBaHus|100




Bonpoc 09
Memood CumncoHa

S0:=0;

s:=s0;

repeat

s0:=s;

s:=0;
dx:=(b-a)/n/2;
s1:=0;

X:=a+dXx;

while x<=b-dx do
begin
S1:=s1+4*f(x);
X:=X+2*dX;

end;

s2:=0;
X:=a+2*dx;
repeat
52:=52+2*f(X);
X:=X+2*dX;

until x>=b-2*dx;

n:=n*2,
until abs(s0-s)<=e;
end;

S:=(s1+s2+f(a)+f(b))*dx/3;
Memo2.Lines.Add(Floattostrf(s,fffixed,6,4)+"..."+Inttostr(n));

B npuBegeHHOM Koge ykaxuTte HaszHayveHue nepemeHHon SO.

Bann no ymonyaHuio:

OTBeThI

OueHka

CoxpaHsieT npegbiayLiee 3Ha4eHne CyMmbl 100

CoxpaHsieT HoBOe BbluMCrisieMoe 3HadYeHne nHterpanal0

CoxpaHsieT NopsiAKOBbI HOMEP UTepauum 0

S[O[®[> ]+

CoxpaHsieT TeKyLlee 3Ha4yeHve Lwara nHTerpupoBaHms |0




Bonpoc 10
Memood CumncoHa

S0:=0;

s.=s0;

repeat

s0:=s;

s:=0;

dx:=(b-a)/n/2;

s1:=0;

X:=a+dXx;

while x<=b-dx do

begin

S1:=s1+4*f(x);
X:=X+2*dX;

end;

s2:=0;

X:=a+2*dx;

repeat

§2:=52+2*f(X);
X:=X+2*dX;

until x>=b-2*dx;

n:=n*2,
until abs(s0-s)<=e;
end;

s:=(s1+s2+f(a)+f(b))*dx/3;
Memo2.Lines.Add(Floattostrf(s,fffixed,6,4)+"..."+Inttostr(n));

B npmeeeHHOM KOAe YKa>KUTe Ha3Ha4YeHune nepemeHHon S.

Bann no ymonyaHuio:

OTBeThI

OueHka

CoxpaHsieT npegblayLllee 3Ha4YeHme nHterpana 0

CoxpaHsieT HOBOE BbliMCNseMoe 3Ha4vyeHne nHterpanajl00

CoxpaHsieT NopsiAKOBbI HOMEpP UTepauum 0

Sl

CoxpaHsieT TeKyLee 3Ha4YeHve Lwara MHTerpupoBaHus |0




Memood CumncoHa
Bonpoc 11

S0:=0;

s:=s0;

repeat

s0:=s;

s:=0;

dx:=(b-a)/n/2;

s1:=0;

X:=a+dXx;

while x<=b-dx do

begin

S1:=s1+4*f(x);
X:=X+2*dX;

end;

s2:=0;

X:=a+2*dx;

repeat

S2:=52+2*f(X);
X:=X+2*dX;

until x>=b-2*dx;
S:=(s1l+s2+f(a)+f(b))*dx/3;

B npmeeeHHOM Ko4e YKa>KUTe Ha3Ha4YeHune nepemeHHO|7| n.

Memo2.Lines.Add(Floattostrf(s,fffixed,6,4)+"..."+Inttostr(n));

n:=n*2;

until abs(s0-s)<=e;

end;
Bann no ymonyaHuio:

# OTBeThbI OueHka
A. |CoxpaHdaeT npegbiayllee 3HayeHne nHTerpana 0

B. |CoxpaHsieT TekyLwmin HoOMep ntepaunm 0
C. |CoxpaHsieT TekyLlee Yncrno pasbneHnmn otpeska 100

D. [CoxpaHsieT Tekyllee 3Ha4yeHne wara nHTerpmposaHuns|o




Memood CumncoHa
Bonpoc 12

S0:=0;

s:=s0;

repeat

s0:=s;

s:=0;
dx:=(b-a)/n/2;
s1:=0;

X:=a+dXx;

while x<=b-dx do
begin
S1:=s1+4*f(x);
X:=X+2*dX;

end;

s2:=0;
X:=a+2*dx;
repeat
S2:=S52+2*f(X);
X:=X+2*dX;

until x>=b-2*dx;

n:=n*2,
until abs(s0-s)<=e;
end;

S:=(s1+s2+f(a)+f(b))*dx/3;
Memo2.Lines.Add(Floattostrf(s,fffixed,6,4)+"..."+Inttostr(n));

B npmeeeHHOM Ko4e YKa>KUTe Ha3Ha4YeHune nepemeHHO|7| dx.

Bann no ymon4yaHuio:|1
# OTBeThbI OueHka
A. |CoxpaHseT npegbiayLlee 3HaYeHne CyMmbl 0
B. |CoxpaHsieT HOBOE BblYMCsiEMOE 3HaYeHne nHterpana [0
C. |CoxpaHsaeT nopsiAKOBbIA HOMEP UTEpaunn 0
D. |CoxpaHsieT Tekyulee 3Ha4YeHne BeNnYnHbl nameHeHus X100




YpaBHeHUA HeJIMHEHbIE

Bonpoc 01
YcmaHogume coomeemcmeue

HENUHENHOro YpaBHEHUA

YCTaHOBUTE COOTBETCTBUE Mexay MeToomM n cnocobom HaxoXxaeHust peweHnd

Bann no ymon4yaHuio:

# Bonpoc OTtBeT
X.=a j'[a}—b-ﬂ
1. e "f(b)-f(a) MeToza xopA
¥ " f 1... h_ fl J‘-
2. F(x)=- SEVPAGY MeTop kacaTenbHbIX
1-1-] - “‘-.l
_ Xt Xp
3. - MeToa NnonoBMHHOIO AeneHus
2

YpasHeHus HeuHeliHble
Memod Xopad. Bonpoc 02
YcmaHosume coomeemcmaue

B npmeegeHHOM Koae YKaXuTe HadHa4yeHune nepemeHHoﬁ n.

begin
e:=strtofloat(trim(EOQ.text));
A:=strtofloat(trim(A0.text));
B:=strtofloat(trim(B0.text));
n:=0;
x0:=q;
x1:=b;
repeat
n:=n+1;
X:=X1-((x1-x0)/(f(x1)-f(x0)))*f(x1);
memo3.Lines.Add(floattostrf(x0,fffixed,8,6)+" ‘+floattostr( n));
x0:=x1;
x1:=x;
until abs(x0-x1)<e;

Bann no ymonyaHuio:|1

OTBeTbI OueHka

CoxpaHsieT TeKyLee 3Ha4YeHne KOpHS 0

CoxpaHsieT HoBOe BblYMCrsieMoe 3HayYeHne KopHsi|0

CoxpaHsieT NopsiAKOBbI HOMEP UTEpaLnn 100

O[O[O[> 4

CoxpaHsieT TekyLee 3Ha4yeHve npaBou rpaHuubl [0




MeTtog Xopa. Bonpoc 03

B npmeeeHHOM Ko4e YKa>KUTe Ha3Ha4YeHune nepemeHHon X1.

begin
e:=strtofloat(trim(EOQ.text));
A:=strtofloat(trim(A0.text));
B:=strtofloat(trim(B0.text));
n:=0;
X0:=a;
x1:=b;
repeat
n:=n+1;
X:=x1-((x1-x0)/(f(x1)-f(x0)))*f(x1);
memo3.Lines.Add(floattostrf(x0,fffixed,8,6)+" '+floattostr( n));
X0:=x1 ;
x1:=X;
until abs(x0-x1)<e;

Bann no ymonyaHuio:

OTBeThbl OueHka

CoxpaHsieT TeKylllee 3Ha4YeHMe KOpHS 0

COXpaHFIeT HOBO€ BblHNCI1dEMO€E 3Ha4YeHNEe KOPHA 100

CoxpaHsieT NopsiaKOBbI HOMEP UTepauun 0
CoxpaHsieT Tekylliee 3Ha4yeHWe npaBou rpaHuubl |0

SligicE

Memod Xopd. Bonpoc 04

B npuBegeHHOM Koge ykaxuTe HaszHadyeHne nepemeHHon XO0.

begin
e:=strtofloat(trim(EO.text));
A:=strtofloat(trim(A0.text));
B:=strtofloat(trim(B0.text));
n:=0;
x0:=q;
x1:=b;
repeat
n:=n+1;
X:=X1-((x1-x0)/(f(x1)-f(x0)))*f(x1);
memo3.Lines.Add(floattostrf(x0,fffixed,8,6)+" '+floattostr( n));
x0:=x1;
x1:=x;
until abs(x0-x1)<e;

Bann no ymonyaHuio:

OTBeTbI OueHka

CoxpaHsieT TeKyLee 3Ha4YeHNe KOPHS 100

COXpaHHeT HOBOE BblYncnsaemoe 3HavyeHue KopHs|0

CoxpaHsieT NopsiAKOBbI HOMEpP UTepauum 0

O[O[®[>]4

CoxpaHsieT TeKyllee 3Ha4yeHve nNpaBov rpaHnubl |0




MeToa Xopa. Bonpoc 05

B npmeeeHHOM KO4e YKa>KUTe Ha3Ha4YeHune nepemeHHon X1.

begin
e:=strtofloat(trim(EOQ.text));
A:=strtofloat(trim(A0.text));
B:=strtofloat(trim(B0.text));
n:=0;
X0:=a;
x1:=b;
repeat
n:=n+1;
X:=x1-((x1-x0)/(f(x1)-f(x0)))*f(x1);
memo3.Lines.Add(floattostrf(x0,fffixed,8,6)+" '+floattostr( n));
x0:=x1 ;
x1:=x;
until abs(x0-x1)<e;

Bann no ymonyaHuio:

# OTBeThI OueHka
A. CoxpaHsieT Tekyllee 3Ha4YeHe KOpHS 0
B. CoxpaHsieT HOBOE BbliMcnsemMoe 3HavyeHme kKopHs|100
C. CoxpaHsieT nopsiAKOBbI HOMEP UTepaunm 0
D. CoxpaHsieT TeKylliee 3Ha4YeHne npason rpaHuubl (0

MeToa Xopa. Bonpoc 06
B npuBegeHHOM Koge yKaXuTe HasHavyeHne nepemMeHHon e.

begin
e:=strtofloat(trim(EOQ.text));
A:=strtofloat(trim(A0.text));
B:=strtofloat(trim(B0.text));
n:=0;
x0:=q;
x1:=b;
repeat
n:=n+1;
X:=X1-((x1-x0)/(f(x1)-f(x0)))*f(x1);
memo3.Lines.Add(floattostrf(x0,fffixed,8,6)+" '+floattostr (n ));
x0:=x1;
x1:=x;
until abs(x0-x1)<e;

Bann no ymon4yaHuio:|l

# OTBeTbI OueHka
A. |CoxpaHsaeT Tekyuee 3Ha4YeHNE KOPHS 0
B. |CoxpaHsieT BBOAMMOE 3HA4YeHNEe TOYHOCTM peLeHmns|100
C. |CoxpaHseT nopsaKoBbIN HOMEP utepaunm 0
D. |CoxpaHsieT Tekyllee 3Ha4YeHne NpaBon rpaHnLbl 0




MeToa Xopa. Bonpoc 07

B npmeeeHHOM KO4e YKa>KUTe Ha3Ha4YeHune nepemeHHO|7| A.

begin
e:=strtofloat(trim(EOQ.text));
A:=strtofloat(trim(A0.text));
B:=strtofloat(trim(B0.text));
n:=0;
X0:=a;
x1:=b;
repeat
n:=n+1;
X:=x1-((x1-x0)/(f(x1)-f(x0)))*f(x1);
memo3.Lines.Add(floattostrf(x0,fffixed,8,6)+" '+floattostr( n));
x0:=x1 ;
x1:=x;
until abs(x0-x1)<e;

Bann no ymonyaHuio:

E. CoxpaHseT Tekyllee 3Ha4eHe KOPHS 0

= CoxpaHsieT BBOANMOE 3HaYeHMeE rpaHuLbl moncka 100
pelieHna

G. CoxpaHsieT nopsiAKOBbI HOMEP UTepaunm 0

H. CoxpaHsieT Tekylliee 3Ha4YeHne npason rpaHuubl (0

Memod Xopd. Bonpoc 08
B npuBegeHHOM Koge yKaxuTe HasHaveHue nepemeHHoun B.

begin
e:=strtofloat(trim(EOQ.text));
A:=strtofloat(trim(A0.text));
B:=strtofloat(trim(B0.text));
n:=0;
x0:=q;
x1:=b;
repeat
n:=n+1;
X:=X1-((x1-x0)/(f(x1)-f(x0)))*f(x1);
memo3.Lines.Add(floattostrf(x0,fffixed,8,6)+" '+floattostr( n));
x0:=x1;
x1:=x;
until abs(x0-x1)<e;

Bann no ymonyaHuio:|1

# OTBeTbI OueHka
A. |CoxpaHsaeT Tekyuee 3Ha4YeHNE KOPHS 0
B. |CoxpaHsieT BBOAMMOE 3HaYeHNE rpaHunLbl noucka peLueHns100
C. |CoxpaHseT nopsaKoBbIN HOMEP utepaunm 0
D. |CoxpaHsieT Tekyllee 3Ha4YeHne NpaBon rpaHnLbl 0




Memod npocmbix umepayuti. Bonpoc 09

B npmBeeHHOM KOAe YKa>KUTe Ha3Ha4YeHue nepemeHHO|7| n.

begin
e:=strtofloat(trim(EOQ.text));
X0:= strtofloat(trim(XO.text));
n:=0 ;
while abs(x0-x)>e do
begin

n:=n+1;

X0:=x;
x:=f(x0);

memo3.Lines.Add(floattostrf(x,fffixed,8,6)+' ' + floattostrf(x0,fffixed,8,6)) ;

memo3.Lines.Add(floattostr(n));

end;;
Bann no ymonyaxHuio:|l
# OTBeThbI OueHka
A. |CoxpaHsieT Tekyllee 3Ha4YeHe KOpHS 0
B. |CoxpaHsaeT HOBOE BblYMCNAEMOE 3HAYEHNE KOPHS 0
C. |CoxpaHsieT nopsigkoBbii HOMep MeTtoa npocTbix utepaunin. Bonpoc aunn100
D. |CoxpaHsieT TeKyLlee 3Ha4YeHne nNpaBon rpaHnLbl 0

Memod npocmuix umepayuti. Bonpoc 10

B npuBegeHHOM Koge ykaxuTe HaszHadeHune nepemeHHon XO0.

begin
e:=strtofloat(trim(EOQ.text));
X0:= strtofloat(trim(XO.text));
n:=0;
while abs(x0-x)>e do
begin

n:=n+1;

xX0:=x;
x:=f(x0);

memo3.Lines.Add(floattostrf(x,fffixed,8,6)+" ' + floattostrf(xO0,fffixed,8,6)) ;

memo3.Lines.Add(floattostr(n));

end;
Bann no ymonyaHuio:|1
# OTBeTbI OueHka
A. CoxpaHsieT TeKylee 3Ha4YeHNe KOPHS 100
B. CoxpaHsieT HOBOE Bbl4MCNSAEMOE 3HAYEHNE KOPHS 0
C CoxpaHsieT nopsiakoBbIi HOMep MeToa nNpocTbiX uTepaunin. Bonpoc 0
aumn
D. CoxpaHgaeT Tekyulee 3Ha4YeHve NpaBov rpaHuLbl 0




MeTopg, npocTbix uTepaunii. Bonpoc 11

B npmeeeHHOM Ko4e YKa>KUTe Ha3Ha4YeHune nepemeHHO|7| e.

begin
e:=strtofloat(trim(EO.text));
X0:= strtofloat(trim(XO.text));
n:=0 ;
while abs(x0-x)>e do
begin

n:=n+1;

X0:=x;
x:=f(x0);

memo3.Lines.Add(floattostrf(x,fffixed,8,6)+" ' + floattostrf(x0,fffixed,8,6)) ;

memo3.Lines.Add(floattostr(n));

end;
Bann no ymon4yaHuio:
# OTBeThbI OueHka
A. |CoxpaHseT Tekyulee 3Ha4eHe KOPHS 0
B. |CoxpaHseT BBOAMMOE 3HaYeHNEe TOYHOCTU peLleHns 100
C. |CoxpaHsieT nopsakoBbii Homep MeTtoa npocTbix utepaunin. Bonpoc auyumm|0
D. |CoxpaHsieT TekyLlee 3HaYeHne nNpaBon rpaHnLbl 0

Memod kacameawvHbIX. Bonpoc 12

B npuBegeHHOM Koge yKaXuTe HasHavyeHne nepemMeHHon n.

begin
e:=strtofloat(trim(EOQ.text));
x:=strtofloat(trim(XO.text));
if p(x)<>0 then
begin
n:=0;
repeat

n:=n+1;

x0:=x;
X:=X0-f(x0)/p(x0);

memo2.Lines.Add(floattostrf(x,fffixed,7,6)+" * +floattostr(n));
until abs(x-x0)<=e;

end;
Bann no ymon4yaHuio:
# OTBeTbI OueHka
A. |CoxpaHsieT Tekyuiee 3Ha4YeHNE KOPHS 0
B. |CoxpaHsieT HOBOE BbIYMUCNSIEMOE 3HAYEHNE KOPHS 0
C. |CoxpaHsieT nopsigkoBbii Homep MeTtoa npocTbix utepaunin. Bonpoc aumm(100
D. |CoxpaHsieT TekyLlee 3HaYeHNE NPaBon rpaHnLbl 0




MeTtog, KacatenbHbiX. Bonpoc 13

B npmeeeHHOM Ko4e YKa>KUTe Ha3Ha4YeHune nepemeHHon XO0.

begin
e:=strtofloat(trim(EOQ.text));
x:=strtofloat(trim(XO.text));
if p(x)<>0 then
begin
n:=0 ;
repeat
n:=n+1;

X0:=x;

X:=X0-f(x0)/p(x0);

memo?2.Lines.Add(floattostrf(x,fffixed,7,6)+" ' +floattostr(n));
until abs(x-x0)<=e;

end;
Bann no ymonyaHuio:
# OTBeThI OueHka
A. |CoxpaHseT TeKyllee 3HaYeHne KOpHS 100
B. |CoxpaHsieT HOBOE BblYMCSIEMOE 3HAYEHNE KOPHS 0
C. |CoxpaHsieT nopsakoBbii Homep MeToa npocTbIx utTepaunin. Bonpoc aumm|0
D. |CoxpaHsieT Tekyliee 3Ha4YeHe nNpaBom rpaHnLbl 0

Memod kacameawvHbIX. Bonpoc 14

B npuBegeHHOM Koge yKaXuTe HasHavyeHne nepemMeHHon e.

begin
e:=strtofloat(trim(EOQ.text));
x:=strtofloat(trim(XO.text));
if p(x)<>0 then
begin

n:=0;
repeat

n:=n+1;

x0:=x;
X:=X0-f(x0)/p(x0);

memo2.Lines.Add(floattostrf(x,fffixed,7,6)+' ' +floattostr(n));

until abs(x-x0)<=e;

end;
Bann no ymonyaHuio:
# OTBeTbI OueHka
A. |CoxpaHsieT Tekyulee 3Ha4YeHNE KOPHS 0
B. |CoxpaHsieT BBOOMMOE 3HA4YEHNE TOYHOCTU PELLEHUS 100
C. |CoxpaHsieT nopsigkoBbii Homep MeToa npocTbix utepaunin. Bonpoc auyum|0
D. |CoxpaHseT TekyLlee 3HaYeHNE NPaBon rpaHnLbl 0




Memod kacameabHbIX. Bonpoc 15

B npvBeaeHHOM kofe yKaxuTe HasHavyeHune napameTpa p(x).

begin
e:=strtofloat(trim(EOQ.text));
x:=strtofloat(trim(XO.text));
if p(x)<>0 then
begin

n:=0 ;
repeat

n:=n+1;

X0:=x;
X:=X0-f(x0)/p(x0);

memo2.Lines.Add(floattostrf(x,fffixed,7,6)+" * +floattostr(n));

until abs(x-x0)<=e;

end;
Bann no ymonyaHuio:

# OTBeThI OueHka
A. |CoxpaHseT TeKyulee 3HaYeHne KOpHS 0
B. |CoxpaHsieT Bbl4MCnIsEMOE 3Ha4YeHne NPOnN3BOAHON 100
C. |CoxpaHsieT nopsakoBbii Homep MeToa npocTbIx utTepaunin. Bonpoc aumm|0
D. |CoxpaHsieT BbluMCnsiEMOE 3Ha4YeHNe YHKLNN 0
Memod Bonpoc 16

YKaxunte npaBuiibHOE BbipaKeHne amna BblHNCITIEHUA KOPHA HENUHENHOro
ypaBHEHNA METOOO0M NOJIOBUHHOIO AeNneHnA

Bann no ymon4yaHuio:|l

# OTBeThbI OueHka
A. X:=x1-((x1-x0)/(f(x1)-f(x0)))*f(x1); 0
B. x:=f(x0); 0
C. X:=(a+B)/2; 100
D. X:=x0-f(x0)/p(x0); 0
Memod Bonpoc 17

YKaxunte npaBuiibHOE BblpaXeHne anda BbIYNCIIEHNA KOPHA HENUHENHOIO
YpPpaBHEHNA METOJOM KacaTeJlbHbIX

Bann no ymonyaHuio:|l

# OTBeTbI OueHka
A. X:=x1-((x1-x0)/(f(x1)-f(x0)))*f(x1); 0
B. x:=f(x0); 0
C. X:=(a+B)/2; 100
D. X:=x0-f(x0)/p(x0); 100




Memod eonpoc 18

Ykaxute npaBusibHoOE BblpaKeHne ans BblHNCITIEHUA KOPHA HENMUHENHOro
ypaBHEHNA METO4O0M NPOCTbIX VITepaLI,I/IIZ

Bann no ymonyaHuio:|1l
# OTBeThI OueHka
A. X:=x1-((x1-x0)/(f(x1)-f(x0)))*f(x1); 0
B. x:=f(x0); 100
C. x:=(a+B)/2; 0
D. X:=X0-f(x0)/p(x0); 0
Memod Bonpoc 19
YKaxvTe npaBuribHOE BblpaXKeHne AN BblYUCNEHNSI KOPHS HENUMHENHOTO
ypaBHEHVS METOAOM CEeKyLUMX (xopa)
Bann no ymonyaHuio:|1
# OTBeThI OueHka
A. X:=x1-((x1-x0)/(f(x1)-f(x0)))*f(x1); 100
B. x:=f(x0); 0
C. x:=(a+B)/2; 0
D. X:=X0-f(x0)/p(x0); 0
MeToa Bonpoc 20
YKaxute npaBuibHOE BblpaXXeHne A5 HAXOXAEHUS] KOHA MeTo40M MS
KacatenbHbIX (HetoTOHA)
Bann no ymon4yaHuio:|l
# OTBeThbI OueHka
A. X:=x1-((x1-x0)/(f(x1)-f(x0)))*f(x1); 0
B. X:=x0-f(x0)/p(x0); 100
C. x:=f(x0); 0
D. X:=(a+B)/2; 0
E. X1:=x-f(X)/p(X); 100
Memod Bonpoc 21
YKaute npaBuibHOE BblpaXXeHne 151 HAXOXAEHUS KOHA MeTO40M XopA4 MS
(cexkyLmx)
Bann no ymonyaHuio:|1

# OTBeTbI OueHka
A. X:=x1-((x1-x0)/(f(x1)-f(x0)))*f(x1); 100
B. X:=x0-f(x0)/p(x0); 0
C. x:=f(x0); 0
D. x:=(a+B)/2; 0
E. X:=xb-((xb-xa)/(f(xb)-f(xa)))*f(xb); 100




MK-3.2. 3HaTb:

Onpepensiet MeTOoAbl peanusaumm anropuTMoB NOCPELCTBOM A3bIKOB
BO3MOXHbl€ NporpaMMmnpoOBaHUSI.

HanpaBneHus YMeThb:

pa3sutusa pabot u COCTaBMNATb anrOpUTMbl PeLLeHUs 3aaay, UMeLnX
nepcnexkTuBbI €CTeCTBEHHOHay4YHOe CoAepKaHMe U BO3HMKAKOLWMX Npu
NpPakTU4ecKoro BbINOSTHEHUWN NPOEeCCHMOHaNbHbIX (OYHKLINNA.
NPUMEHEHUS BnapeTtb

NONyYeHHbIX HaBblkamMn: MeTogamMu peanusaumm anropuTmMoB C
pes3ynbTaToB. NCNonb30BaHNEM A3bIKOB NPOrpamMMmMpoOBaHuS.

Bonpoc 01

(6noku npuBeaeHbI B NpaBUSIbHON NocrieAoBaTeNibHOCTU)

Paccmaebme anemeHmMbI KoOa ¢ ripasusribHom nopHOKe

a:=strtofloat(Edit1l.Text);
b:=strtofloat(Edit2. Text);
E:=strtofloat(Edit3.Text)
n:=2; if a>b then begin S:=A; A:=B; B:=S; END;

S0:=0; s:=s0;
repeat
sO:=s; s:=0;

dx:=(b-a)/n/2;
s1:=0; x:=a+dx;

while x<=b-dx do

begin sl:=s1+4*(x); x:=x+2*dx; end;

s2:=0; x:=a+2*dx;

repeat

$2:=52+2*f(X);
X:=X+2*dX;

until x>=b-2*dx;

s:=(s1+s2+f(a)+f(b))*dx/3;
Memo2.Lines.Add(Floattostrf(s,fffixed,6,4)+"..."+Inttostr(n));

n:=n*2;

until abs(s0-s)<=e;




Bonpoc 02
(6bnokn npuBeaeHbI B NpaBUIIbHOW NocneaoBaTesIbHOCTH)

PacctaBbTe (bpaFMeHTbl Koda B npaBuUIiibHOM Mnopsagke

a:=strtofloat(Edit1l.Text);
b:=strtofloat(Edit2.Text);
E:=strtofloat(Edit3.Text);
s0:=0;
s:=0;
n:=2;

repeat
sO:=s;
h:=abs(a-b)/n;
i=1;

while i<n do
Begin
s:=s+f(a+h*i);
i=i+1;
end;

s:=(s+(f(a)+f(b))/2)*h;
n:=n*2,

until ABS(s-s0)<=e;
end;

Bonpoc 03
PacctaBbTe pparmeHTbl KOAa B NpaBUiiIbHOM Nopsiake

const e=0.001;
var i,x,x0:real;
function f(x:real):real;
begin
f:=x*x*cos(x);
end;

begin
X0:=StrToFloat(Editl.Text);
Editl. Text:= 'f('+Editl.Text+")="+floattostr(f(x0));
x:=f(x0);
i:=1;

while abs(x0-x)>e do
begin
x0:=x;
x:=f(x0);
Memol.lines.add(floattostr(i)+' '+ floattostr(f(x)));
Memo2.lines.add(floattostr(i)+' '+ floattostr(x));
I=i+1;

end;
end;



Bonpoc 04
(6bnoku npuBeaeHbI B NpaBUIIbHOW NOCneAoBaTeNbOCTH)

PacctaBbTe (bpaFMeHTbl Koda B npaBuUIsibHOM Mnopsagke

var X, xX0,i,e:real;

function f(x:real):real;
begin

f:=10*exp(5*In(x))-exp(x*x);

end;

function p(x:real):real;

begin

p:=50*exp(4*In(x))-2*x*exp(x*x);
end ;

begin

X0:=StrToFloat(Editl.Text);

Editl.Text:= 'f(+Editl. Text+")="+floattostr(f(x0));
e:=StrToFloat(Edit2.Text);

x:=x0;

if (p(x0)<>0) then
begin

i=1;

repeat

x0:=x;

X:=x0-f(x0)/p(x0);
Memol.lines.add(floattostr(i)+' '+ floattostr(x0));
Memo2.lines.add(floattostr(i)+' '+ floattostr(x));

i=i+1;

until (abs(x-x0)<=e);

end

else if p(x0)=0 then Showmessage('kopHen HeT');
end;



Bonpoc 05
(6bnoku npuBeaeHbI B NpaBUIIbHOW NOCneAoBaTeNbOCTH)

PacctaBbTe (bpaFMeHTbI Koda B npaBuUsibHOM Mnopsgke

const €e=0.000001;
var a,b,n,h,i,pol,x,e :real,
function f(x:real):real;
begin
f:=10*exp(5*In(x))-exp(x*x);;
end;

begin
a:=StrToFloat(Edit1.Text);
Editl.Text:= 'f('+Editl.Text+")="+floattostr(f(a));
b:=StrToFloat(Edit2.Text);
Edit2. Text:="f('+Edit2. Text+")="+floattostr(f(b));
E:=StrToFloat(Edit3.Text);
if a>b then begin x:=a; a:=b; b:=x end;

if f(a)*f(b)>=0 then begin
n:=100;

h:=abs(a-b)/n;

i:=0;

repeat

X:=a+i*H;

i:=i+1;

until (f(a)*f(x)<0) or (x>b);
b:=x;

end,;

if f(a)*f(b)<O0 then

begin

ii=1;

while abs(a-b)>e do begin
pol:=(a+B)/2;

if f(a)*f(pol)>0 then a:=pol else b:=poal;
Memol.lines.add(floattostr(i)+' '+ floattostr(a));
Memo2.lines.add(floattostr(i)+' '+ floattostr(b))
Memoa3.lines.add(floattostr(i)+' '+ floattostr(pol)) ;
i=i+1;
end;
end

else Showmessage('kopHewn HeT');
end;



Bonpoc 06
(6bnokn npuBeaeHbI B NpaBUIIbHOW NOCNeAo0BaTeNbOCTH)

PacctaBbTe bparmeHTbl KOga B NpaBUIIbHOM NOPSIAKE
var a,b,n,h,i,pol,x,x0,x1,e :real,
function f(x:real):real;
begin
f:=10*exp(5*In(x))-exp(x*x);
end;

begin
a:=StrToFloat(Edit1.Text);

Editl. Text:= 'f('+Editl.Text+")="+floattostr(f(a));
b:=StrToFloat(Edit2.Text);

Edit2. Text:="f('+Edit2. Text+")="+floattostr(f(b));
e:=StrToFloat(Edit3.Text);
if a>b then begin x:=a; a:=b; b:=x end;

if f(a)*f(b)>=0 then begin
n:=100;

h:=abs(a-b)/n;

i:=0;

repeat

xX:=a+i*H;

i:=i+1;

until (f(a)*f(x)<0) or (x>b);
b:=x;

end;

if f(a)*f(b)<O0 then
begin
ii=1;
x0:=a;
x1:=b;
repeat
X:=x1-((x1-x0)/(f(x1)-f(x0)))*f(x1);
Memoa3.lines.add(floattostr(i)+' '+ floattostr(x)) ;
x0:=x1 ;
x1:=x;
ii=i+1;
until abs(x0-x1)<e;
end

else Showmessage('kopHewn HeT');
end;



Bonpoc 07

[laH doparMeHT nporpamMmbl
YKaXkute 3Ha4YeHUs1 Kaknx nepemMeHHbIX 6yayT BbIBOAUTLCH B KOMMOHEHT
Memo1l
x0:=a; x1:=b;
while abs(x0-x1)>e do begin
X:=x1-(x1-x0)/(f(x1)-f(x0))*f(x1);  x0:=x1; x1:=x;
memol.Lines.Add(floattostr(x0));
memol.Text:=memol.Text+ '+floattostr(x1);

MC

end;
Bann no ymon4yaHuio:|l
# OTBeTbI OueHka

A. X0 0

B. X1 100

C. a 0

D. b 0

Bonpoc 08

aH (bparmMeHT NporpaMmmbl. YKaXXUTe ero HasHavyeHve
K:=0;
While Not Eof(F) Do
Begin ReadLn(F, S); | :=1;
While | <= Length(S) Do
Begin If S[I] In [A"..'d', 'a"..'n’, 'p'..'q]
Then Begin K=K + 1;

Delete(S, I, 1);1:=1-1
( _) MC
End;
l=1+1
End
End;
Bann no ymonyaHuio:|l

# OTBeTbI OueHkKa
A. lynanseTt n3 TekctoBoro garnna F Bce pycckue GyKBbl; 100
B [PMPEAenser B TeKCTOBOM danne KonmyecTBO CUMBOJIOB, SIBIISIHOLLMXCS 0

" |pycckmmn GykBamm
C onpenenseT B TEKCTOBOM doanse KOfIM4ecTBO CMMBOSIOB, HE 0

" [ABNsOLWNXCS pycCKMMn BykBamu;
D. lonpegensieT B TEKCTOBOM (hpanne Konm4yectso CUMBOJSIOB; 0




Bonpoc 09

3agaH asyMepHbIn maccuB X[1..n, 1..m]. YKaxute HasHayeHune npoueaypsbl

Procedure Sub (Var X: Myarray);
Var i, |: Integer;

Begin Fori:=1 Ton Do MA
Forj:=1 TomDiv 2 Do X[i, 2*j] := X[i, 2 *]] + X[i, 1];

End;

Bann no ymon4yaHuio:|l

# OTBeTbI OueHkKa
A [€ nemeHTam CcTONOUOB B NEPBOW NOSOBUHBLI MaTpuULbl NpudasnsieT 0

" [anemeHTbl NepBoro cronbua CoOOTBETCTBYHOLEN CTPOKY;
B nobaenseT K matpuue ewwe M ctonbuos ¢ anemeHTamu, paBHbIMU 0

" |cCOOTBETCTBYOLLMM 3fIEMEHTaM NepBoro cTonbua;
C. [K3nemeHTam YeTHbix cTonbuoB NpubaensaeT anemMeHTbl NepBoOro crtondua 100

COOTBETCTBYHOLLEN CTPOKK;

D. [k anemMeHTaM YeTHbIX CTPOK NPUOaBNSET 3NeMEHTbI 0
Bonpoc 10
PparmMeHT nporpamMmmbl YKaXXnte ero HasHavyeHue

S = X[1,i]; X[1,i]:= X[5,i]; Y[5,i]:= S; MA|

Bann no ymon4yaHuio:|l
# OTBeTbI OueHkKa
A. |obMeH 3Ha4YeHun anemeHToB 1 -romn 5 - ro ctonbua 100
g [3amena 3HA4YeHUN 3N1IEMEHTOB 1- OM CTPOKM 3HAYEHUSMUN INTIEMEHTOB 5-0U 0
CTPOKU;

c 3amMeHa 3Ha4YeHun anemMeHToB 1- oro ctondbua 3Ha4YeHUsAMU ANIEMEHTOB 5-o

" Iro ctonbua;
D. [k anemMeHTaM YeTHbIX CTPOK NPUbaBnseT afiEMEHTHI 0




	Заведующий кафедрой
	физической химии
	Козадеров О.А..
	20.04.2020 г
	РАБОЧАЯ ПРОГРАММА УЧЕБНОЙ ДИСЦИПЛИНЫ
	1. Шифр и наименование специальности:
	04.05.01 Фундаментальная и прикладная химия
	2. Профиль специализации: Фундаментальная химия в профессиональном образовании
	3. Квалификация  выпускника: Химик. Преподаватель химии
	4. Форма образования: очная
	5. Кафедра, отвечающая за реализацию дисциплины:
	кафедра физической химии
	6. Составители программы:  Протасова Ирина Валентиновна, к.х.н., доцент
	8. Учебный год: 2020/ 2021  Семестр:   3
	9. Цели и задачи изучения дисциплины:
	Учебная дисциплина «Вычислительные методы в химии» является обязательной дисциплиной вариативной части блока 1 в структуре образовательной программы направления подготовки 04.05.01 Фундаментальная и прикладная химия
	11.   Планируемые результаты обучения по дисциплине/модулю (знания, умения, навыки), соотнесенные с планируемыми результатами освоения образовательной программы (компетенциями выпускников):
	Вопрос 01  Интегрирование. Методы
	Вопрос 05
	Вопрос 06
	Вопрос 07
	Вопрос 08
	Метод Симпсона
	Вопрос 09
	Метод Симпсона (1)
	Вопрос 10 Метод Симпсона
	Метод Симпсона Вопрос 11
	Метод Симпсона Вопрос 12

	Уравнения нелинейные
	Установите соответствие
	Уравнения нелинейные
	Метод Хорд. Вопрос 02
	Установите соответствие (1)
	Метод Хорд. Вопрос 04
	Метод Хорд. Вопрос 08
	Метод простых итераций. Вопрос 09
	Метод простых итераций. Вопрос  10
	Метод касательных. Вопрос  12
	Метод касательных. Вопрос  14
	Метод касательных. Вопрос  15
	Метод Вопрос 16
	Метод Вопрос 17
	Метод вопрос 18
	Метод Вопрос 19
	Метод Вопрос 21


