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PABOYAS MPOrPAMMA YYEEHOW ONCLMMIUHBI

B1.B.11 BbluucnurenbHblie meToAbl B XUMUM

1. Wndcp n HaumeHoBaHMe cneLnanbLHOCTMU:
04.05.01 ®dyHaameHTanbHasa u npuknagHas XmMms

2. Mpodunb cneunanusauuu:. PyHOameHTanbHas XuMuUss B NpodeccruoHanbHOM
obpasoBaHuK

3. Keanudmkaumua BbinyckHuKa: Xumuk. [penogasartens XumMmmnn
4. ®opma ob6pa3oBaHUA: OYHas

5. Kacheppa, oTBevarLwas 3a peanmsaumo UCLUNIUHBI:
Kadbegpa omM3n4eckon Xmmmm

6. CoctaButenu nporpammsbl: [NpoTtacoBa MpnHa BaneHTMHOBHA, K.X.H., JOLEHT

7. PekomeHpgoBaHa: HMC xumuyeckoro akynbteTta 25.04.2023, npotokon Ne4

8. YuebHbIn roa: 2023/ 2024 CemecTp: 3



9. Uenu 1 3apaumn nsyvyeHUs QUCLMUNIIUHDI:

BbluncnutenbHble MeToAbl B XMMUU — OUCUMNIMHA, HanpaBfieHHas Ha WU3y4eHue CTPYKTYpbl
nporpamm, $3blKOB, anropuMTMOB, MPUHUMMOB  (POPMMPOBAHMS MAaCCUMBOB [OaHHbIX WU
BbIMUCIUTENBHBIX anropuTMOB, METOAOB PELUEHUs XMMUYECKMX 3aday, CBOASALMXCS K
YMCNEHHOMY PELLEHNIO HENTMHENHbIX YPaBHEHWIN, YACTIEHHOMY UHTErPUPOBAHUIO, UHTEPMONSALUN.
B xome npenogaBaHusi OUCUMNIMHBI CTaBUTCA Lenb ODyYeHMsI CTYOEHTOB WCMONb30BaHMIO
HaBbIKOB MPOrpaMMMPOBaHUS Afsi PacCMOTPEHUS1 YUCIEHHbIX METOAOB WHTErpupoBaHus,
A dEPEHUMPOBAHUS, SNEMEHTOB MaTpUYHOM anrebpbl U T. 4., OANS PELEHUs XMMUYECKUX
3agau.

O6yuatomecs 3HaKOMSITCS C OCHOBHbIMM anropuTMammn NocTPOeHUs NporpamMmm U MeTogamm ux
peanusaumu; oOy4YeHUsI MpaBUMaM HanucaHus MporpaMM Ha S3blke MPOrpammmUpoBaHuUs
BbICOKOIO YPOBHSI.

10. MecTo y4yebHOM AucuMnuHbI B cTpykType OOIM:

YyebHas aucuunnuHa «BblumucnvTensHble MeToAbl B XMMUM» ABRsieTca  obs3aTernbHown
AUCUMNINHOM BapuaTMBHOW 4Yactu Gnoka 1 B CTpykType o6pasoBaTenbHOM Nporpammbl
HanpasneHunsa nogrotokn 04.05.01 dyHgameHTanbHas u NpuknagHas XvuMumst
N n3y4yaetcsa B 3 ceMecTpe.

OCBOEHME AUCLUMMMMHBI «BbluMCNUTENbHbIE METOAbI B XUMUWU» SIBNSIETCS OCHOBOW Ans
nocrieayowero U3ydeHuss AOWCUMNNMH  BapuaTMBHOM 4acTu npodbeccuoHanbHOro  Lukna,
NPOXOXAEHUS NPOU3BOACTBEHHOW NPaKTUKK.

11. MnaHnpyemble pe3ynbTaTbl 00y4YeHMA No AucuunnuHe/moaynko (3HaHuA,
YMEHWA, HaBblkuU), COOTHECEHHble C MIIaHUpyeMbiMU pe3ynbTaTaMu OCBOEHMUA
obpasoBaTenbHOWN NporpaMmmbl (KOMNETEHUUSAMU BbINYCKHUKOB):

Kog HassaHve Kog(el) | WHamkaTop(bl) MnaHvpyemble pe3ynbtaTbl 0byveHus
KOMMneTeHuun

MK-3 | CnocobeH Ha MK -3.1 | Cuctematmaup | 3HaThb: BbIYNCINTENBHLIE MeToabl
OCHOBe yet peleHns  HeNUHENHbIX  YpPaBHEHWHN,
KpUTMYECKOro WHopMaumIo, | CUCTEM YypPaBHEHUN, WHTErpuUpoBaHUS,
aHanusa NOMNyYEeHHYI0 B | MHTEPNONAUNK;
pe3ynbLTaToB xone HUP u
HUP 1 HUOKP HUOKP., YMeTb: MNPUMEHATb  BbIMUCIUTENbHbIE
OLEeHMBAT aHanusMpyet MeTOAbl ANS pelleHns 3aad, MMeRLLMX
NepcneKTUBbI UX ee €CTeCTBEHHOHay4YHOe codepXaHue
NpPaKTU4YEeCKoro cornoctasnsaet
NPUMEHEHNA n c
NPOAOIHKEHNS nuTepaTypHbIM
paboT B N OaHHbIMMK
obnactu
aHannTU4YecKkown,
dusnyeckon,
HeopraHu4eckom
, OpraHn4eckom
1 NofMMEpPHON
XUMUn




MK -3.2 | Onpenensiet 3HaTb: MeToabl peanusaumm

BO3MOXHble anropuTMOB ~ NOCPeACTBOM  SA3bIKOB

HanpasneHus nporpaMMmnpoBaHns

pasBuTUA

paboT n | YmeTb: COCTaBnATb anropuTmebl

nepcnekTuBbI pelueHns 3agau, UMeIoLLMX

npakTuyeckoro | ECTECTBEHHOHAY4HOE  COAepxaHue 1

NPMMEHEHIS BO3HUKAOLLMX npwm BbIMNOMHEHUM

[OMYYEHHBIX npogeccmoHasnbHbIX OYHKLUMI

pesynbTaTos Brnapets: MeTodamu peanusauum
anropuTMOB C MCMOMb30BaHNEM A3bIKOB
nporpaMMmnpoBaHus

12.

13.

O61bem gucuunnuHbl B 3a4e€THbIX eAnHMLax/4acax B COOTBETCTBUM C Y4EOHbIM
nnaHom - 4 / 144
Bupabl yuebHoM paboThi:

TpyooeMKocTb (4achl)
Mo
Bug y4ebHowm paboTbl Beero cemecTpam
3
AyoMTOpHbIE 3aHATUSA 102 102
B TOM YuChe: nexkumm 34 34
nabopaTtopHble 68 68
CamocTosTenbHas paboTa 42 42
dopma NpomMeXyTOYHOW aTTecTauum
3avet X
Wtoro: 144 144
dopma TekyLLen atTectTaunm KOHTpOnbHas
paboTa (1)

13.1. CopepxaHue pa3genoB QUCLMNINMUHbI:

Peanusauns pasgena

HaumeHoBaHue ONCUUNNUHBI C
n/n CogepxaHue pasgena AMCUUNnHbI N

pasgena gucLMnimvHbl NMOMOLLIbIO OHNaNH-

Kypca, QYMK *
1. Nlekuun
Anroputmbl 1 IYMK
anropuTMIMJeckme c c «BbluncnutensHble
TPyKTYpa nporpammbl. CTpykTypa A3blka.

A3blkn. Peanusaums PYKTypa nporp PYKTYP MeToAbl B XMUN»
1.1 dopma. Knaccebl. MNpaBuna HacneaoBaHus. )

anroputmMoB https://edu.vsu.ru/cour

cpeacTBaMu s3blka
nporpaMMmnpoBaHus

Peanusauuns nnMHenHbIX anropuTtmMoB. - -
sel/view.php?id=10587



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

JYMK
«BblyncnurenbHblie

Mpumerierme MeToabl B XUMUN»
12 BbIYMCINIUTENBHbIX OpraHusaunsi pa3BeTBEHHbIX anrOPUTMOB. hit sﬁl/edu VSU.ru/cour
' MeTOo0B K YCrnoBHbI onepaTop. seﬁliéw h. ’>id.—10587
XUMUYECKNM 3afa4vam PP A=
Anroputmbl 1 OYMK
anroputmumyeckue «BbluncnurensHble
A3blkn. Peanusaums MeToAb! B XUMUI»
OpraHusaunsi pa3BeTBEHHbIX anrOPUTMOB. https://edu.vsu.ru/cour
1.3 anropuTmMoB - -
Onepartop BbIGOpa. selview.php?id=10587
CpeAcTBaMu si3blka
nporpaMmmmpoBaHus
MpumeHeHne OYMK
BblYUCIIUTENBHbIX «BblyucnntenbHble
14 MeTOoA0B K Peanusauns LuKnNnyeckmx anropuTtmMoB. mt?g(sjﬂlbel dBuX\rls'\:IJMrl:IJ)/)cour
' Xumu4yeckum 3apgadam | OnepaTtopbl Lmkna. > =
A paropsl 1 se/view.php?id=10587
AnroputMbl 1 OYMK
anroputmumyeckue «BbluncnurensHble
A3BIKU. Peanmsauwﬂ genaeﬂ:f}rzu:? LL::I(IJ(-IJ'IaI/I‘-IeCKI/IX aliropuTmos. “hneTop/l/b|dB XVIMI/IVI)/)
15 anropuUTMOB paTopbl L . ttpg. edu.vsu.ru/cour
se/view.php?id=10587
CpeAcTBaMu si3blka
nporpaMMmnpoBaHus
QYMK
MNpumeHexne «BbluncnuTenbHble
BbIYNCNUTENbHbIX dannosble TUMbI AaHHbIX. BBOA 1 BbIBOA C MeToAbl B XUMUN»
1.6 MEeTOo0B K NCNonNb30BaHNEM TEKCTOBbLIX U https://edu.vsu.ru/cour
XUMWUYECKUM 3adadam | TUMU3NPOBaHHbIX ¢annos se/view.php?id=10587
QYMK
Twn maccus.
Anroputmbi v dopmmpoBaHue npeobpas3oBaHMe 3NIEMEHTOB «BblancnmrenbHble
anropuTmMumyeckne Macrc):MB: peobp MeTOoAbl B XMUMUU»
17 a3blkn. Peannsauus CopT o.|3|<a SEMEHTOB MACCHBA METOLOM https://edu.vsu.ru/cour
' anropuTMoB pTvp A selview.php?id=10587
nepecTaHOBKM, Ny3blpbKka, METOAOM
CcpeAacTBaMu si3blka
HaxoXaeHue cpeaHero ¢ UCnosib3oBaHNEM
nporpaMmMmnpoBaHms.
PEKYPCMBHOMO anroputma.
Movmenenme IOunHammnyeckme maccusbl. Tun cTpoka. SYMK
B:IHVICJ‘II/ITGJ‘IbeIX O6paboTka TEKCTOBON MHpopMaLuK, «BbluncnutensHble
1.8 npencrtasneHHomn Tunom CTpoka. MeToAbl B XUMUW»
MeTOo0B K https://edu.vsu.ru/cour
XMMU4ECKUM 3afaqam sel/view.php?id=10587
QYMK
AnropuTtMmbl n lMpoueAypb! 1 PyHKLMK Nonb3oBaTens «BbluncnurensHble
anropuTMUYecKme MpaBuna nokanusaumm o0beKToB. Pekypcus. MeTobl B XUMUM»
19 Aa3blkn. Peanunsauung OpraHusaums BbIMMCNUTENILHOO anropuTma ¢ https://edu.vsu.ru/cour
' anroputmoB ncnonb3oBaHMeM nognporpaMmm: yHKLMI U selview.php?id=10587

cpeacTBaMu s3blka
nporpaMMmnpoBaHus

npouenyp nonb3oBaTtend
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JYMK
«BblyncnurenbsHbie

MpumeHeHne MeToabl B XUMUN»
Tun 3anucb. Tun MHOXecTBO. PopMUpoBaHuEe f
BbIYMCMNUTESbHbIX https://edu.vsu.ru/cour
1.10 MaccuBa AaHHbIX HA OCHOBE TUMOB 3anuch, - -
MeTOAO0B K selview.php?id=10587
MHoxecTBO.
XUMUYECKNM 3agadvam
MpumeHeHne JQYMK
BbIYUCIUTENBHBIX «BbluncnurenbHblie
METOI0B K 3agaym HaxoXAeHUs 3Ha4YeHUs 1 Tadynsauum MeTObl B XMMUMY
1.11 CNOoXHOM yHKUUK. 3agaun HaxoxaeHus https://edu.vsu.ru/cour
XNMUHECKM 3HAYEHNS KOHEYHBIX 1 BECKOHEUHbIX PSAOB. se/view.php?id=10587
3agadvam.
QYMK
MNpumereHve «BbluncnuTensHble
BbIYMCIUTENBHbIX PelleHne xmmuyeckux 3agad, ceoasmecs K MeTObl B XMMUM»
1.12 | meToOoOB K YUCIIEHHOMY PELLEHUIO HESTMHENHbIX https://edu.vsu.ru/cour
XUMUYECKUM 3agadvam | YPaBHEHUN. selview.php?id=10587
PelwleHne xummnyecknx 3agad, cBOASALMXCS K AYMK
MpumeHeHune
YNCNEHHOMY MHTErpupoBaHuto. YncrneHHoe «BbluncnutenbHble
BbIYNCTTUTENbHbIX .
WHTErpMpoBaHue MeToAOoM Tpaneuun, MeTogqoM | MeTodbl B XUMUN»
MeTO0B K
1.13 Cumncona. OueHka cXogMMoCTU MeTo0B. https://edu.vsu.ru/cour
XUMUNYECKNM . . .
HaxoxgeHue 3HadeHnsa nHterpana ¢ 3agaHHon | se/view.php?id=10587
3agadam.
TOYHOCTbIO.
MpumeHeHne PelueHne XmmMmnyeckmx n XMMmnko- OYMK
BbIMMCIUTENBbHbIX TEXHONOrMYECKMX 3a4a4, CBOASALLMXCS K «BbluncnutenbHble
1.14 | meTonos k HaXOXOEHWIO KOPHEN CUCTEMBbI NIMHENHbBIX U MEeTOoAbl B XUMUU»
HENMUHENHbIX BHEHUN. h : .VSUu.r r
XUMUYECKNM 3apa4vam envne ypasHe ttpg [fedu s u/cou
selview.php?id=10587
MpumeHeHne OO6palLeHune, TpaHCMOHNPOBaHME MaTPULbI; QYMK
BbIUNCIUTENBHBIX CNOXeHne, yMHOXeHne maTpul,. PeleHne «BbluncnutenbHble
MeTo. CUCTEMBbI NIMHENHBIX YPaBHEHWUIA METOA0M MeTOoAbl B XMUMUU»
[OB K
1.15 Kpamepa, laycca, Maycca->KopaaHa. https://edu.vsu.ru/cour
XUMUYECKNM - =
selview.php?id=10587
3agadvam.
n JlokanbHas 1 rnobanbHasi annpokcMMaums. IYMK
pumeHeHe AnnpokcumaLmsa yHKUnen 3agaHHoro BmMaa. «BbluncnuntenbHble
BbIYNCITUTEITBbHBIX MeTon HaMMeHbLUMX KBaApaToB MIHTepnonauus | MeToabl B XUMUMY
1.16 | meTomoB K nonvMHomom JlarpaHxa, HetoToHa, cnnaiH- https://edu.vsu.ru/cour
XUMUYECKMM 3aadamM | MHTeprnonsums. PerpeccMoHHbIv aHanums. se/view.php?id=10587
MpumeHeHune Mouck pelweHna guddepeHumanbHbIX QYMK
BbIYUCIUTENbHbIX ypaBHEHUn meToaom dunepa, metogom PyHre- | «BbluncnutensHble
MeTOm0B K KyTTbl. PelmeHne xummyeckux sagad, MeToAbl B XMUMUU»
117 CBOAALLMXCS K YUCTIEHHOMY PELLEHMIO https://edu.vsu.ru/cour
XUMUYECKNM N - -
anddepeHumnanbHbIX ypaBHEHNI. selview.php?id=10587
3agadvam.
2. labopaTopHbie paGoTbl
Anroputmbl n QYMK
anropuTMmu4eckue CTpyKTypa nporpammbl. CTpyKTypa si3bika. «BbluncnurensHoie
2.1 | s3blkn. Peanuaauus ®opma. Knaccel. MpaBuna HacnegoBaHus. meToﬁ/bldB X"'M"'”)/’
anropuTMOB Peanusaums nMHeHbIX anropuTMOB. tps://edu.vsu.ru/cour

cpencTBamu si3blka

sel/view.php?id=10587
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nporpaMmmMmmnpoBaHnaA

Anroputmbl 1

QYMK
«BbluncnuntenbHble

anroputMudeckne
a3blkn. Peanusauuns '\h"tft'l‘Toﬁll/bldB XV'MVIW;

5 | @nropuTMos OpraHu3auysi pa3BeTBMNeHHbIX anropUTMOB. seﬁlsiévx?pl;\g’filé.—rli ggg;

" | cpepcTBamu A3bIka YCroBHbIii oneparop. SEma
nporpaMMMpoBaHUs
Free Pascal, Python
AnroputMbl 1 OYMK
anropuTMuYeckue «BbluncnuTenbHble
a3blkn. Peanusauus METOAbI B XMUN»

23 | anropnmwos OpraHu3auysi pa3BeTBMNeHHbIX anropUTMOB. https://edu.vsu.ru/cour

OnepaTtop BLIGOpAa. selview.php?id=10587
cpeacTBaMm A3bika
nporpaMMMpoBaHUst
Anroputmbl 1 AYMK
anropuTMm1Yeckue «BbluncnuTenbHble
a3blkn. Peanusauuns MeToAbl B XUMUN»

24 | anropnrwos Peannaaums LMKNUYECKUX anropuTMOB. https://edu.vsu.ru/cour

Onepatopsl Lukna. se/view.php?id=10587
cpeacTBamu a3bika
nporpaMmMMpoBaHus
Anroputmbl 1 AYMK
anropuTMmyeckue «BbluucnurenbHble
A3blkn. Peanusauus '\h"t?TOﬁ/l/b'dB XV"VWW');
s://edu.vsu.ru/cour

2.5 | anroputmoB Peanusaums umknuueckux. OnepaTtopbl LMKNA. DS .

P paTop se/view.php?id=10587
cpeacTBaMu A3blka
nporpaMMMpoBaHUs
Anroputmbl n AYMK
anropuTMuYeckue «BbluncnuTenbHble
A3bIk1. Peanusauus daiinoBsble TUMbI AaHHbIX. BBOA 1 BbIBOA, C xt?TO:E/l/bldB X”M"'”’/’

2.6 | anroputmoB MCNONb30BaHNEM TEKCTOBBIX U /DS € lrj]vjlé_”iggg;
CpeacTBaMM s3blka TUNU3NPOBaHHbIX (haiinoB se/view.phpFd=
nporpaMmMMpoBaHUst
AnropuTmbI Twun maccus. Sé/MK
anropuTMmu4eckme dopmupoBaHme npeobpasosaHue anemenTos | «CBIMNCTUTENBHDIE
a3blkn. Peannsauus MaccuBa. xeTO-E/l/bldB XV'MVWD;

2.7 | anroputmoB CopTvpoBKa 31IEMEHTOB MaccyBa METOA0M tt/ps_' € lﬁ"f‘é_”iggg;
CpeAcTBaMM s3bika nepecTaHoBKM, Ny3blpbka, MeTOAOM Se/VIew.php Ad=
NPOrPAMMUPOBAHMS HaXoXAeHWe CPeaHEro C UCMOMb30BaHNEM

peKypCUBHOTO anropuTMa.
AnropuTtMmbl n AYMK
anropuTMmyeckne «BbluncnvtensHble
A3bIk1. Peanusauus JvHammyeckue maccuBbl. TUn CTPOKA. “hnt?Tosl/bldB X”M"'”)/’
2.8 | anroputmoB O6paboTka TEKCTOBOI MHOPMaLW, ps://edu.vsu.ru/cour

cpefcTBamm sA3blka
nporpamMmmMupoBaHus

npencrtaBneHHon Tunom CTpoka.

sel/view.php?id=10587



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

AnropuTtMmbl n

Mpoueaypbl ¥ YHKUUK Nonb3oBaTens

JYMK
«BblyncnurenbHblie

anroputTMm4eckme
MNpasuna nokanusauny 06bLEKToB. Pekypcus. MeTobl B XUMUN»
A3bikn. Peanusaums
29 OpraHM3aL|,V|;| BbIHUCITUTENIbHOIO arnropuTtmMma c httpS//eduvsurulcour
' anroputmos ncnonb3oBaHWeM noanporpaMmm: PyHKLMI 1 se/view.php?id=10587
CPEACTBAMN A3blka npouenyp nonb3oBaTtens
nporpamMmMupoBaHus
AnroputMbl 1 OYMK
anropuTMmyeckne «BbluncnuteneHbie
A3bIkv. Peanusauus Tun 3anucb. Tun MHOXecTBO. ®opMmupoBaHme mt?Tosl/bldB X”M””’/’
2.10 | anroput™moB MaccuBa AaHHbIX HA OCHOBE TMNOB 3anuchb, pS://edu.vSu.rufcour
M se/view.php?id=10587
cpencteaMu si3blka HOXEeCTBO.
nporpamMmMupoBaHus
MpumeHeHune OYMK
BblYUCIUTENBHbIX «BbluncnurensHble
METOI0B K 3agayn HaxoXaeHWs 3Ha4YeHus n Tabynaumm METOIbl B XUMUU»
211 CUMAECKAM CNOXHOW PYHKUMK. 3agaum HaxoxXaeHus https://edu.vsu.ru/cour
3HaYeHNs1 KOHEYHbIX N DECKOHEYHbIX PAAOB. se/view.php?id=10587
3agadam.
lMpumeHeHune OYMK
BblYUCIUTENBHbIX «BblMucnuTenbHblie
MeTO/10B K PelwieHne xummnyeckmx 3ajad, cBogdlmecd K MeToAbl B XUMUN»
2.12 UMK HMCINIEHHOMY peLLeHNio HeNMHENHbIX https://edu.vsu.ru/cour
ypaBHEHUN. se/view.php?id=10587
3agadam.
PelwleHne xummnyecknx 3agad, cBOASALMXCS K AYMK
lMpumeHeHune
YUCNEHHOMY UHTErpupoBaHuio. YncneHHoe «BbluncnuTensHble
BbIYNCTIUTESbHbIX y
WHTErpypoBaHne MeTo4oM Tpaneuun, MeETOAOM | METOAbl B XUMUMY
METOAO0B K
2.13 CumMncoHa. OueHka cXoAnuMoCcTh METOAOB. https://edu.vsu.ru/cour
XUMUYECKUM . : .
HaxoxgeHue 3HadYeHna nHterpana ¢ 3agaHHon | se/view.php?id=10587
3agadam.
TOYHOCTbHO.
MpumeHeHne PelueHne xMMmnyecknx n XMMmnko- QYMK
BbIYNCAUTENBHBIX TEXHOMNOrM4YeCckMx 3a4ady, CBOAALLNXCH K «BbluncnutensHble
MeTO0B K HaXOXAEHWIO KOPHENt CUCTEMbI NIMHEIHBIX U MeToaObl B XUMUN»
2.14 HENMHENHBLIX YPaBHEHWIA. https://edu.vsu.ru/cour
XUMUYECKNM . -
se/view.php?id=10587
3agadam.
MpumeHeHne O6palleHne, TpaHCNOHNPOBaHME MaTPULbI; QYMK
BblUYUCIUTENbHbIX CnoXeHune, yMHOXeHue Mmatpull. PeweHne «BblumcnnteneHble
MeTOom0B K CUCTEMbBI NIMHENHbBIX YPaBHEHWIA METOAOM MeTOAbl B XUMUMY
2.15 Kpamepa, Maycca, Maycca->KopaaHa. https://edu.vsu.ru/cour
XUMUYECKUM . -
se/view.php?id=10587
3agadam.
MpumeHeHne JlokanbHas 1 rnobanbHasi annpokcMMaums. QYMK
BbIYUCNUTENbHbIX Annpokcumauma pyHkuuen 3agaHHoro smaa. «BbluncnvtensHble
. MeTOm0B K MeToa HaMMeHbLUMX KBagpaToB MEeTOAbl B XUMUM»
.16 WHTepnonsduma nonvHomom JlarpaHxa, https://edu.vsu.ru/cour
XUMUYECKUM . . -
HbloToHa, cnnanH-nHTepnonaums. selview.php?id=10587
sapadam. PerpeccnoHHbI aHanms.
MpumeHeHne Mouck pewenuns guddepeHumanbHbIX QYMK
BbIYUCIUTENbHbIX ypaBHeHun meToaom dinepa, metogom PyHre- | «BbluncnutensHble
2.17 MEeTOm0B K KyTTbl. PelueHne xummyeckux 3agau, meTOD/,/bIdB XMMI/IM)/)
XAMUYECKUM CBOASALLMNXCS K YACNIEHHOMY PELLEHUIO ttps://edu.vsu.ru/cour

AnddepeHymnanbHbIX YpaBHEHUN.

se/view.php?id=10587
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https://edu.vsu.ru/course/view.php?id=1679

3agadam.

13.2. Paspgenbl aucUUNUHBLI U BUAbI 3aHATUN:

Buabl 3aHATUMIA (4acoB)
HanmeHoBaHue pasgena

Ne ANCLUMNIUHBI Neky | MNpaktuyeckue | JlabopaTopHble | CamocTosATe | Bcero

n/ mm nbHasi

n paboTta
Anroputmbl n 18 40 14 72

anropuTMn4eckmne a3blku.
1 | Peanusauns anroputmMos
cpeacTBamMu a3blka
nporpaMMrMpoBaHus.
MpumeHeHne 16 28 28 72
2 | BblYUCIIUTENBHbLIX METOO0B K
XUMUYECKUM 3aga4am

WUtoro: | 34 68 42 144

14. MeToau4eckue ykasaHusl ons oby4yarowmxcsa No OCBOEHUIO AUCLUNIIUHDbI

Mpn peanuzaunm AUCUMMAWHBI C MCMNOMb30BaHMEM AMCTAHLMOHHBIX ObpasoBaTenbHbIX
TEXHOMOMMN  UCNONb3YKTCA MHCTPYMEHTbl 3NEKTPOHHON WHGOPMaLMOHHO-06pa3oBaTenbHOM
cpegbl BI'Y «3OnektpoHHbin yHuBepcuteT BIY» (https://edu.vsu.ru) w/unu “MOOK BIY”
(https://mooc.vsu.ru), cepsucbl BugeokoHdepeHuun (BigBlueButton, Zoom, Discord un gp.),
3NEeKTPOHHAsA no4vTa, MeCcCeHXepbl U COLCETU ANS OraHu3auumn NeKUMOHHbIX, nabopaTopHbIX
3aHATUN U CaMOCTOATENbHON paboTbl CTYAEHTOB.

OBnageHue 3HaHMSMW MO AUCUMNAMHE npegnonaraet MoceleHne Jekumm U
nabopaTopHbIX 3aHATUA, NPOBOAMMBIX MO PYKOBOACTBOM NpenogaBaTens, a Takke akTUBHYIO
camocTosTeNbHY0 paboTy.

®opmbl paboTbl CTYAEHTOB MPUM U3yHEHUM OUCLUMMIIMHBI OTPaXKeHbl B METOOUNYECKMX
MaTepunanax K Kaxxaon Teme 3aHATuUS.

Mpy n3ydeHUn OUCUUNNUHBI UCMONB3YIOTCA creaylowme Buabl U OOPMbl ayauTopHOU paboTbl
CTYOEHTOB:

- MoceLleHne Nexkunii;

- BbINOSTHEHME MPAKTUYECKUX 3a0aHNN;

- M3yyeHune y4yebHOM, HayyHOM M MeToauYecKon nutTepaTtypbl C MCMONb30BaHUWEM pPeCypCcoB
6ubnuotekn BIY, matepuanoB, pasMmeLleHHbIX B 3MEKTPOHHOM Kypce Ha obpas3oBaTefnlbHOM
noprane «ONeKTPOHHbIN yHUBepcuteT BIY» 1 anekTpoHHbIX OMBNNOTEYHBLIX CUCTEM;

- TECTUPOBAHWE;

KoHTpomnb pesynbTaToB CaMOCTOSITENbHOM paboThbl CTYAEHTOB, KOTOPYK OHW BbIMOSHST Ha
nabopaTopHbIX 3aHATUSX OCYLLECTBNSIETCA B Npefenax BPEMEHWU, OTBEAEHHOrO Ha 3aHsTUE Mo
AVCUUNIVHE.

dopMbl KOHTPONS NPU U3YYEHUN AUCLMUMNNHBI:

- HOUBMAYanbHOEe NpaKkTUYeckoe 3aaHune;

- TECTUPOBaHMUE.

Mpv U3y4eHUn OUCUMNIMHBI UCMONb3YHTCSA crieaytoLime Buabl U popMbl BHeayaMTOPHOW paboThbl
CTY[EHTOB:


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

- n3yvyeHne y4ebHOM, Hay4yHOM N MEeToOMYEcKON nuTepaTypbl C WCMNONb3OBAHWEM pPECYPCOB
ombnuotekn BIY, matepmanoB, pasMeLLleHHbIX B 3fIEKTPOHHOM Kypce Ha obpasoBaTenibHOM
noptane «ONeKTPOHHbIN YyHUBepcuUTeT BIY» 1 aneKTpoHHbIX GUBNNOTEYHBIX CUCTEM;

- BbINOMHEHNE UHANBUAYANbHbIX NPaKTUYECKUX 3a4aHni No Temam;

- CaMOTeCcTMpOBaHME B 3MEKTPOHHOM Kypce Ha obpasoBaTenbHOM nopTane «3NeKTPOHHbIV
yHuBepcutet BI'Y»

KoHTponb  pesynbTaToB  BHEAyAUTOPHOW  caMOCTOATENbHOM  paboTbl  npenodaBaTtenb
OCYLLECTBISIET B ANIEKTPOHHOM Kypca Ha Kypce Ha obpasoBaTefilbHOM nopTtane «3OneKTPOHHbIN
yHmBepcuteT BIY» Ha kaxxgom nabopaTopHOM 3aHATUKM B npeferniax BpeMEHW, OTBEAEHHOro Ha
3aHATME NO OUCLMNIINHE.

B xome noarotoBkM K nabopaTtoOpHbIM  3aHATUMAM, TEKYLUM U MPOMEXYTOYHbIM
atTectaumam  CTYOEHTY peKkoMeHOyeTCs  aKTMBHO  WUCMOoSb30BaTbh  3MEKTPOHHbLIA  KypC
"BbluncnitencHble Metogbl B xumuun"', pasmewleHHbln Ha O6pasoBaTtenibHOM nopTtane
"OneKkTpoHHbIN yHMBepcuTeT BIY", roe pasmelleH OOMNOMHUTENbHbIN TEOPETUYECKA MaTepuan
no Teme 3aHATUS, TeCTbl ANA CaMOnpoOBEpKW, MpakTUdeckue 3afaHua no AUCLMNNMHE U
nepeyeHb BOMPOCOB Af1 MOAFOTOBKM K TEKyLWMM W MNPOMEXYTOYHbIM aTtTectauuam. Takke
CTYAEHTY peKoOMeHAyeTCa WCnonb3oBaTb BeCb Habop MeToooB W CPeACTB COBPEMEHHbIX
NH(POPMALMOHHBIX TEXHOMOTUA ANA M3YYEeHUst OTEYECTBEHHOW W 3apybexHoW nuTepaTypbl No
ANCUMUNINHE, OLLEHKM U aHanu3a ee TeKyLlero COCTOSIHUSA U NepPCneKkTuB pasBuUTUS.

CTyoeHTy npedocTaBnsieTcsa BO3MOXHOCTb paboTaTb B KOMMbIOTEPHOM  Kracce
Xummyeckoro dakynbTteTa (271 ayautopus), npegocrtaBnderca goctyn K VIHTepHeT-pecypcam u
9NEKTPOHHOW MoYTe, nporpaMmHOMy obecrneyeHno KOMMbIOTEPHOro Kracca dakynbTeTa,
pecypcam 30HanbHOW HayydHonm 6ubnmotekm BIY, B TOM umucne SneKTpOHHO-OMONMOoTEYHbLIM
cuctemam.

15. Y4yeb6HO-MeTOANYECKOE U MHhbOpMaLMOHHOE obecnevyeHrne AUCLUNIIUHDI
a) OCHOBHagda nuTepaTtypa:

Ne n/n MCTOYHMK

1 CeBepaHc, Y. P. Python ons Bcex [QnekTpoHHbIn pecypc] / CeeepaHc Y. P. Mocksa
) : AMK TMpecc, 2022. 262 c. — URL:https://e.lanbook.com/book/241115
AmocoB A. A. BelumcnutenbHble MeToabl [OnekTpoHHbIN pecypc] / Amocos A. A.,
2. | Oy6uHckuin KO. A., KondeHoBa H. B. — 4-e u3g., ctep. — CaHkT-lNeTepbypr : JlaHb,
2014 .— 672 c. — URL:http://e.lanbook.com/books/element.php?pll_id=42190>.

0) gononHuTenbHasa nuTepaTypa:
Ne n/n MNCTOYHUK
BronccoH, ®. AHann3 noBeaeHYecknx AaHHbix Ha R n Python [OnekTpoHHbI pecypc]
/ BronccoH ®. Mocksa : MK [Mpecc, 2022. 368 c. —
URL:https://e.lanbook.com/book/241145

Kpbinoe, B. . BeluncnutenesHble metoabl / B.W. Kpbinos, B.B. Bo6kos, IN.U.
MoHacTbipHbIl ; peq. E. HO. XogaH ; pea. E. B. WvknH .— Mocksa : Hayka, 1977 .—
400 c. — http://biblioclub.ru/ .—
<URL:http://biblioclub.ru/index.php?page=book&id=456989>.

KaHbirnHa, O. H. BbluncnuteneHble MeToabl B Xumun : y4ebHoe nocobue / O. H.
KaHbirmHa. — OpeHbypr : OI'Y, 2019. — 99 c. — ISBN 978-5-7410-2274-0. —
TeKCT : aNeKTPOHHbIN // JlaHb : 9NeKTpoHHO-6ubnmnoTeyHasa cuctema. — URL:
https://e.lanbook.com/book/15994

Anekcees E. MNporpammupoBaHue Ha Free Pascal u Lazarus / E. Anekcees, O.
YecHokoBa, T. Kyyep. — 2-e nsg., ucnpas. — Mocksa : HaunoHanbHbIn OTKPbITHIN



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

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

Wwnpokos, A.N. NHdopmaTuka. PaspaboTka nporpamm Ha s3bike
nporpammMmmpoBaHus NnToH. ba3oBble A3bIKOBLIE KOHCTPYKLMW [QNEKTPOHHbIN

7. pecypc] / A.N. lupokos, M.O. lMeiwHgk. - M. : MMUCuC, 2020. — ISBN 5-907226-76-
0 .— <URL:https://www.studentlibrary.ru/book/ISBN9785907226760.html>.
CtuseHc, P. Delphi. lotoBble anroputmel / CTuBeHc P. .— Mockea : [JMK lMpecc,

8. 2007 .— 380 c. — (Onsa nporpammncTtoB) .— .— ISBN 5-94074-106-1 .— URL.:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1l_id=1249.

Tiokaues H. A. lNMporpammupoBaHue B Delphi ans HaumHaowmx : y4eb. nocobue ons
CTyA. By30B, 06yy. no cneumanbHoctn 351400 "MpuknagHasa nHgopmaTuka (no

9. obnactam)" n gpyrum cneumaneHocTsim / H.Tiokaues, K. Poibak, E. Muxannosa. —
CINe6. : BXB-MeTepbypr, 2007. — 651 c.
lMporpammupoBaHue Ha a3bike MNackans : yueb. nocobue anga ctyg. By3oB, o6y4. no
HanpasneHuto noaroT. 6akanaBpoB U MarncTpoB "MIHopMaTUKa M BbIYUCTT. TEXHUKA"

10. N NO HanpaefeHusaM NogroT. gunromup. cneumanuctoB "MHpopmaTtnka n BblMUCH.
TexHuka" n "MHdopm. cnuctemsbl" : 3agadnuk / [mog peg. O.@. Yckosoi]. — CI16. :
Mutep, 2002.— 333 c.

Mpotacosa W. B. YncneHHble meTogbl. MpuMmeHeHne B xumum : y4eb.-meToa.
nocobue no kypcy "YncneHHble MeToabl U NporpamMmMMpoBaHue” no

11. cneunanbHocTam: 020201 (011000) - Xumus / N.B. MNpoTacosa, B.A. KpbicaHoB .—
BopoHex : JIOIN BIy, 2005 .— 47 c.

B) MHCPOPMAaLMOHHbIE 3NEKTPOHHO-00pa3oBaTeNbHble pecypchl (0duumanbHblie pecypcbl NHTepHeT)*:
Ne n/n MCTOYHMK
12 MHdopmaumnoHHas cuctema "YHnBepcutetckaa 6ubnmoteka ONLINE" —
' URL.: http://biblioclub.ru
13 OneKTpoHHO-6MbnuoTeyHas cuctema "Magatenbcteo "flaHp" —
' URL:http://e.lanbook.com
OnNeKTPOHHO-6MbnmoTevHasa cuctema "KoHcynbTaHT ctyaeHTa". — URL:
14. i .
http://www.studmedlib.ru
15. Hay4yHas anekTpoHHasa 6ubnuoteka — URL: http://www.elibrary.ru
16 OnekTpoHHasa 6ubnmnoteka BopoHeXcKoro rocyaapctBeHHoro yHusepcuteta — URL:
' http://www.lib.vsu.ru

17. O6pasoBatenbHbl MaTemaTudeckmun cant - URL: http://www.exponenta.ru

18 NHdopmauymnoHHas cuctema "EgmMHoe OkHO JocTyna Kk obpasoBaTesnbHbiM pecypcam”
' . — URL: http://window.edu.ru

19 MpoTtacosa U.B. BeluncnutensHble MeToabl B XMMUK. ONEKTPOHHbLIN Kypc/ N.B.

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

16. [llepeyeHb Yy4yeOHO-MeTOAMYECKOro obecneyeHUs AnNs camMoCTOATesNIbHOMU

paboTbl

CamocTodaTenbHas pa60Ta

Ne n/n

NcToYHMK

MpakTnkym no nHgpopmatumke. Ctatuctudeckas obpaboTka XMMMYECKOrO aKCNeEpUMEHTa
cpeacTtBaMy 9MEKTPOHHbLIX Tabnuy [ONekTpoHHbIM pecypc] : yyebHo-meToamnyveckoe
nocobue : [oNa CTygeHToB 1-ro Kypca XMMMWYeckoro dpakynbTeTa, ANd HanpasrieHWUi:
04.03.01 - Xumus, 04.03.02 - Xumus, msmnka n mexaHvka matepuanos (6akanaespuar),
04.05.01 dyHoameHTanbHasa v npuknagHas xumusa (cneumnanuteT)] / BopoHex. roc. yH-
T ; coct. W.B. lMpotacoBa ; coct. I.B. HeyaeB .— JMNeKTPOH. TEeKCTOBble AaH. —



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

BopoHex : Nsgatenbckuin gom BIY, 2017 .— CeobogHbIi A4oCcTyn u3 uHtpacetn BIY
.— TekctoBbin avn .— Windows 2000; Adobe Acrobat Reader .—
URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m17-80.pdf.

MpoTtacosa W.B. BelumcnutenoHble MeTOAbl B XMMUK: DNEKTPOHHbIN Kypc/ N.B.

3 MpoTtacoBa. — URL.: https://edu.vsu.ru/course/view.php?id=10587
MpoTacosa N. B. YnucneHHble metogbl. NMpumeHeHne B xumum : y4eb.-metoa. nocobve
4 no Kypcy "YncrneHHsle MeToabl 1 nporpamMmmupoBaHmne” no cneyunanbHocTam: 020201

(011000) - Xummns / U.B. MNpoTtacosa, B.A. KpbicaHos .— BopoHex : J10I1 BI'Y, 2005 .—
47 c.

17. ObpasoBaTenbHble TEXHONIOrMNU, UCNONb3yeMble Npu peanusaumm y4eOGHOMU
OUCUMNIINHBI, BKNO4Yas AUCTaHUMOHHble obpasoBaTenbHble TexHonoruum (OOT,
3NeKTpoHHoe obyyeHue (D0), cmewaHHOe 0Gy4eHune):

Mpun peanuaaunn ANCUNNANHBI UCNONBb3YOTCA TEXHOMOMNN:

1. OpraHusauusi B3aMMOAEWCTBUS CO CTyAEeHTamMn nocpeacTBoM Meccenxepa B JQYMK,
31EKTPOHHON noYyTbl - protasova@chem.vsu.ru, yepes cant dakynbTeTa -
http://www.chem.vsu.ru

2. Wcnonb3oBaHne  9NEeKTPOHHbIX  OMOMMOTEYHbIX CUCTEM U NpodecCuoHanbHbIX
9NEKTPOHHBIX PECYPCOB ANSA OpraHn3aumm CamoCTosATENbHOW paboThl:

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

OBC «YHuBepcuteTckaa oubnmnoteka oHnarHy». <URL:http://biblioclub.ru/>,

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

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

O6pasoBatenbHbi nopTan “OnekTpoHHbIN YyHuBepcuteT BIY”,

Cant xumnyeckoro dakynbteT BIY. - <URL: http://www.chem.vsu.ru>,

OdmumanbHoe 3rnekTpoHHoe wu3gaHue Xumudeckoro dakynbteta MIY B UHTepHer.

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

O6pasoBatenbHbIn MaTeMaTnyeckmin cant Exponenta.ru.  <www.exponenta.ru>,

HayyHag anekTpoHHasa 6ubnunoteka. — <http://www.elibrary.ru>,

WHpopmaumnoHHasa cuctema "EguHoe OkHO gocTtyna kK obpasoBaTtenbHbiM pecypcam” . —

<http://window.edu.ru>

3. [lporpammHoe obecnedeHne — WinSrvStd 2012 RUS OLP NL Acdmc 2Proc, AHTuBMpyC
Kacnepckoro, AHtusmnpyc Dr. Web, MS Office 2003 Std Win32 RUS OLP NL AE, Gaussian09,
Microsoft Windows 7, MNporpammHasa cuctema gns oGHapyXeHUs TEKCTOBbIX 3aUMCTBOBaHUN B
y4ebHbIX U HaydHbix pabotax «AHTMnnarnat.BY3», CIMC «[APAHT-O6pasosaHue», CIIC
"KoHcynbTaHT lNntoc" ona obpasoBaHus, LibreOffice, Mozilla Firefox

18. MaTepuanbHO-TeXHU4YEeCKoe obecneyeHne AUCLUMNITNHBI

1. AyantopHbinn poHg kopnyca Ne1 no yn. YHuBepctuteTckas nn.1 - 271 ayautopus,
UHTepHeT-ueHTp BIY

2 Me6enb 1 obopynoBaHue y4yebHbIX ayguTopun - CTONbI, CTYNbSA, MyNbTUMEANNHASN
nepeHoCHas CUCTEMA, 3NeKTPOHHO-BbIYUCIINTENbHAA TEXHUKA.

3. KoMnbloTepHbIv knacc Ha 12 nocago4HbIX MecT, 060pyaoBaHHbLIX NEPCOHANbHbLIMU
koMnbloTepamMm Ha 6a3e npoueccopos Intel, 06beanHEHHbIX B NOKanNbHY BblYUCTIUTENbHASA
CeTb, NOAKITIOYEHHYIO K ceTU BopoHEeXCcKoro rocyHMBepcuTeTa, MeloLme BbIXoa B VIHTEepHeT.

4. TllpegycmoTpeHa BO3MOXHOCTb OOy4YeHUs WHBanuMA4oOB M MWL C OrpaHUYEeHHbIMU
BO3MOXHOCTAMW  3[0POBbsi  C MPUMEHEHMeM creuuanbHoro  06opyaoBaHMSA:  KOJOHKWU,
MyNbTUMEOUNHBIA NPOEKTOP, OnepaLuoHHble CUCTEMbI C PEXUMOM HAaCTPOWKU CrneumanbHbIX
BO3MOXHOCTEN (ONTUMM3auUnNsa N300paKeHNs Ha SKpaHe, MOAKIIYEHME pexnma YTEHUS C IKpaHa,
ronocoBOro BBOAa U Ap.), MOBUbHbIE KOMMNBIOTEPLI — HOYTOYKM.


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

19. OueHo4HbIe cpeacTBa ANA NPOBeAEHUA TEKYLEeNn U MPOMEXYTOYHOM aTTeCTUUMN

nOpFI,D,OK OLEHKMN OCBOEHUA O6y‘-lalOLLl,I/IMMCFI y‘-le6HOFO MaTtepunalia onpegendaeTtca

cofep)aHNeM crenyrLmx pasaenos ANCUUNIHGILL

No HavnmeHoBaHue NHankaTop(bl)
0 /_n pasgena gucumnnuHbl | KomneteHumna(m) JOCTMXEHUS OueHouHble cpeacTea
(mogyns) KOMMNEeTEHL MM
Anroputmbl n
anropuTMuyeckme MNpakTnyeckoe
. | a3bikn. Peanunsauua 3agaHue,

1 4 MK 3 MK.3.1 A
anropmMTMoB TecT
cpencteamMu si3blka
nporpamMmmMmnpoBaHus.

NpumeHeHne
2 BbIYUCIIUTENbHbIX MNpakTuieckoe
) MK MK 3.2 3agaHue,
MeTOAO0B K
Tect
XUMUYECKUM 3aJa4am
MNepeyeHb BONpocoB
MpomexxyToyHas aTTecTaumsacopmMa KOHTPOsS — 3a4eT MpakTnyeckoe
3apaHue




20. TunoBble OLEeHOYHbIe cpeacTBa U MeToau4YecKkue matepuansil,
onpeaensoLwwue npoueaypbl oLeHUBaHUA

OueHKka 3HaHWMK, YMEHWA U HaBbIKOB, XapakTepuaylowasi aTanbl OpMMPOBAHUS
KOMNEeTEeHUMA B paMKax MW3yYeHusi AMCLMMMUHBLI OCYLLECTBASETCS B Xo4e TeKylux W
NMPOMEXYTOYHbIX aTTeCTaLNNA.

Tekywme atTectaumm NPOBOAMTCS B COOTBETCTBUM C MNONoXeHMeM o Tekyllen aTTecTaumm
obyvalLwmxcs no nporpammamMm Bbicliero obpasoBaHusi BopoHeXckoro rocyaapcTBEHHOro
yHuBepcuTeTa. Tekylme aTTectaumu NpoBOASATCA B pOpMe KOHTPOrbHOM paboTbl. Kputepum
OLIEHMBaHWSA NpVBEAEHbI BbiLLE.

[MpoMexyTo4yHble aTTecTaumm MpoBOAATCA B cooTBeTcTBUM C  [lonoxeHunem o
NPOMEXYTOYHON aTTecTaumm obyvalLwmxca no nporpaMmmamM  BbiCLIEro  0oBpas3oBaHUS.
MpomexyToyHas artTectaumda (3a4eT) npoBoautca B dopme TecToBOro onpoca Ha
o6pasoBaTtenbHOM nopTane "OneKkTpoHHbIN yHMBepcuTeT BIY" nHamBuayanbHOro KOHTPOSIbHOro
3agaHns. KOoHTPOnbHO-U3MepUTeNbHblE MaTtepuanbl NPOMEXYTOYHOW aTTecTauumm BKMNOYalT B
cebs TeopeTnyeckne BoNpockl (B TeCTe), NO3BONAIOLLME OLEHUTb YPOBEHb MOMYYEHHbIX 3HAHUIN U
npakTuyeckme 3agaHusd, MO3BOMAWEe OUEHUTb CTeneHb CHOPMUPOBAHHOCTU YMEHUA U
HaBbIKOB.

I'Ip|/| OueHMBaHUN UCNOJNb3YKOTCA KONMUYeCTBEHHbIE LUKanbl OLEHOK. KleTeleM oueHnBaHuA
npmnBeneHbl HXe

20.1. TeKywWmM KOHTPONb yCneBaemMoCTHU

KOHTpOJ'Ib ycneesaemMoCTn no gucuunniimHe OcCyLecCTBAeTCA C MOMOLbI0 crneayroLuimnx
OLUEHOYHbIX CpeacTB:

[NaHbl OBe KBagpaTHble BelllecTBeHHble maTtpuubl 10-ro nopsiaka. HanevataTth kBagpat Tow U3
HUX, B KOTOPOW HauMeHblUasi CyMMa [AMaroHarnbHbIX 3/IEMEHTOB, CYMTasl, YTO Takas martpuua
ofHa.

1. [aHbl gencrTBuTenbHbIE YNcna a, b, C.
MonyunTb (Max(a,a+b) + max(a,b+c))/(1+ max(a+b*c,1,15)) .

2. CocTaBuTb MpOLEaAypY, 3aMEHsIIOLY0 B WCXOAHOW CTPOKE CUMBOJSIOB BCE eduHULLb
HYNAMK, a BCe HyNu eamMHMuaMun. 3ameHa OOMKHa BbINOMHATLCA HauyMHas C 3aQ4aHHON No3uLun
CTPOKMW.

3. Onucatb pyHKUMIO Step(X,n), OT BELLECTBEHHOr0 X WU HaTypanbHOro N, BbIYUCIISIOLLYHO
(4epe3 yMHOXEHME) BENMUYMHY XN, U UCNONb30BaTb €€ AN BblYUCIEHUSA 3HAYEHUS BbIpaXEHUS
b =27+ (at+1®.

4. HaH cann f, KOMNOHEHTbI KOTOPOrO ABMATCA AENCTBUTENbHBIMY YnCraMmu. Hantm cymmy
KOMMOHeHT cpanna f.

5. HaH cann f, KOMNOHEHTbLI KOTOPOro ABASKTCA LenbiMu Yncnamu. 3anucaTb B oann g Bce
YyeTHble ymcna danna f, B pann h - Bce HeueTHble. MNMopsaaok cnefoBaHUs Yucen coxpaHsaeTcs.

6. [aH cumBonbHbIn chann f. MNonyunT konuio danna B anne g.

7. [an dann, cogepxawun ceBegeHns o6 dremeHTax: YKasblBaeTCsl Ha3BaHue, 3Hak,

NOpsOKOBLIN HOMEpP, aTOMHas Mmacca, MmeTann/Hemetann. Hamtu nopsigkoBble HOMepa U
Ha3BaHWs1 BCEX HEMETArOoB.

8. [an dann, cogepxawun ceBegeHns o6 3nemeHTax: YKasblBaeTCs Has3BaHue, 3Hak,
NOpsOKOBLIN HOMEpP, aTOMHas Mmacca, MmeTann/Hemetann. Hawmtu nopsigkoBble HOMepa U
Ha3BaHWs BCEX HEMETasnoB.



9. Haiitn cymmy nonoXxutenbHbiX U Npou3BeaeHne oTpulaTternbHbIX 31eMEHTOB ABYMEPHOrO
maccuBa.

10. BbiBeCTM Ha neyaTb HOMepa NO3ULUIA, B KOTOPbIX HAXOAATCA HyNeBble 9NEMEHTbI
ABYMEPHOro MaccuBa.

11. [MomeHATb MecTaMum CTPOKM N 1 M, cTonoubl | n k KBagpaTHOM MaTpuULbl.

12. O6HynuTbL anemeHTbl cTonbua ABYMEPHOro MacCuBa, COOEpXallero MaKCUMarbHbIN
3MEeMEHT.

13. B crtonbuax maTtpuubl anemMeHTbl NepecTtaBUTb Tak, YTOOblI MX 3HAYEHUS HapacTanu c

yBenm4eHnem HoMmepa CTPOKM.

14. [aHbl HaTypanbHoe 4Mcno n, CTpoka ANWHOW B N CUMMBOMOB. [pynnbl CMMBOOB,
pasgeneHHble npobenamu ( OOHUM WAW HECKONbKUMMK) U He coaepxaline npobenos BHYTpPU
cebs, byoem cumtaTtbh crioeamu. Hantu camoe gnvHHOE CMOBO B BeAeHHOW hpase n nocumrtatb
YMUCMo CroOB.

15.  [aHbl HaTypanbHOe Y1CMOo N, CTPOKa AMMHON B N CMMBOMOB. ["pynmnbl CUMBOSIOB,
pasgeneHHble npobenamm ( OGHUM UITM HECKOSIbKUMM) U HE coAepXKalune Nnpobenos BHYTpH
cebs, byaem cumTaTtb cri08amu. BbISICHUTB, BCTpPEYaAETCHA MM B CTPOKE MOCHefoBaTeNbHOCTb
CMMBOJIOB COCTOSILLAs U3 CTOSALMX PSOOM TPEX TOYEK.

16. [aHbl HaTypanbHOe YNCOo N, CTPOKa AfIMHOW B N CUMBOSOB. ['pynnbl CMMBOSIOB,
pasgeneHHble npobenamm ( OGHUM UIM HECKOSbKUMM) U HE coaepXKalumne Nnpobenos BHYTpH
cebs, 6yaem cuntatb crroeamu. lNoacymntaTb KONMYECTBO CMOB B AAHHOW NOCNeaoBaTeNbHOCTH.

17.  [aHbl HaTypanbHOe Y1CMo N, CTPOKa ANMHON B N CMMBOMOB. ["pynnbl CUMBOSOB,
pasgeneHHble npobenamm ( OGHUM UITM HECKOSIbKUMM) U HE coaepXKalumne Nnpobenos BHYTpH
cebs, 6yaem cuntatb crro8amu. Hamt KoNnM4ecTBO CroB, HaYnHaKoLWmMXcsi ¢ OyKBbl, 3a4aHHON
nosfb3oBaTeneMm.

18. [aHbl HaTypanbHOe YNCOo N, CTPOKa AfIMHOM B N CUMBOSOB. ['pynnbl CMMBOJSIOB,
pasgeneHHble npobenamm ( OGHUM UITM HECKOSIbKUMM) U HE coaepXKalune Nnpobenos BHYTpH
cebs, byaem cumTtaTb cri08amu. Hantu gnvHy camoro KOpoTKOro crioBsa.

19.  [aHbl HaTypanbHOE Y1CMOo N, CTPOKa ANMHON B N CMMBOMOB. ["pynnbl CUMBOSOB,
pasgeneHHble npobenamu ( OQHUM UM HECKONMbKMMN) U HE coaepxalume npobenos BHYTpU
cebs, 6yaem cuntatb crioeamu. Haneyatatb BCe CUMBOMbI MEXAY ABYMS NEPBbIMA
ABOETOUMAMM.

20. N3 gmuaroHanbHbIX 9NeMeHTOB KBagpaTHOM MaTpuLbl AEUCTBUTENBHbLIX YACEN co3aaTb
OAHOMEPHbLIN MaccuB.

21. N3 anemMeHTOB KBagpaTHOW MaTpULbl LeMbIX YMcen KpaTHbIX 8 co3gaTh O4HOMEPHbIN
MacCuB.

22. N3 makcMMarnbHbIX 3NEMEHTOB KaXaoW CTPOKM KBaapaTHON MaTpuLbl LiENbIX YACEN
co3aaTbh OAHOMEPHbIN MaccuB. HaxoxaeHne MakcumarnbHOro aneMeHTa B CTpoke ohopMuUTh

BMAE npoueaypbl.

23. N3 MUHMManbHBIX 3NIEMEHTOB Ka)KaoW CTPOKM KBaapaTHON MaTpuLibl BELLLECTBEHHbIX
yucen cosgaTb OAHOMEPHbI MaccuB. HaxoxaeHne MUHUMAarnbHOro aieMeHTa B CTPOKe
ochopMnTb BUAE DYHKLNN.

24. N3 MmakcManbHbIX 31eMEHTOB Kaxaoro ctonbua KBaapaTHOM MaTpuLbl HaTyparnbHbIX
yncen co3gaTb OAHOMEPHbIN MaccuB. HaxoxaeHne MakcumarnbHOro anemMeHTa B ctonoue
ochopmnTb BMAE NpoLieaypbl.

25. 3 HomepoB No3nunii BXOXXAEHUA CUMBOSA a B CTPOKY co3gaTb OO4HOMEPHbIA Maccus
HaTyparnbHbIX YMCern.

26. Mo pesynbTaTtam ceccum (4 ak3ameHa) 4acTb CTYOEHTOB MOfyduna TOMbKO OTIIMYHbIE
oueHku. Nporpamma gommkHa pacneyaTtbiBaTbh CMUCOK 3TUX CTYAEHTOB.



27. Ha kypce 8 rpynn. B ceccuto kaxgas rpynna cgaet 4 ak3ameHa. PacnevataTb cpegHui
Gann kaxgon rpynnbl U CAUCKX rPYNN C CaMblM BbICOKUM M CaMbiM HU3KUM cpeaHUM Hannom.

28. NmeeTcs O,EI,HOMeprIIZ MaccuB uenbix Yncen. Cos3gaTtb M HanevaTaTb HOBbIM MacCcuB M3
4Yyncen nepsoro MmaccumBa, KpatHbiX OAHOBpPEMEHHO 3unb.

29. NmeeTca kBagpaTHasa maTtpuua. lNporpamma gomkHa 0OHYNATb 3N1IEMEHTLI IMaBHOMN U
nobo4yHon gnaroHanen.

30. B ogHOMepHOM MaccMBe BELLECTBEHHbLIX YUCEN TMPOBECTU UMKINYECKUIA COBMWI:
al,a?2,a3,...,an -— an,al,a2,a3,...an-1.

31. 3apaH maccums u3 20 uenbix Yucen. CcopmupoBaTtb U3 HEro ABYMEPHbIA MaccuB
pasMepHOCTbIO 4 x5 1 BbIBECTU €ro Ha aKpaH.

32. lMpeobpasoBaTb MCXOOHbLIN OAHOMEPHbLIA MacCUMB AEWCTBUTENbHbIX YuUCern, yoanve U3
HEero NoBTOPSHOLLMECS NIEMEHTbI, MAaCCUB CXaTb.

33. CKONMbKO COMHOXWUTENEN Haao B3ATb B NPON3BEAEHUM:

(. (D) 2 . .

H 1+ kil :7 ,4TOObI PABEHCTBO BbIMNOMHANOCH A0 LLIECTON 3Havalllen umdpbl, TO ecTb C
z +

k=1

MorpeLLIHoCcTbo He 6onee 10%7?

34. HanucaTb nporpammy, BblYUCIIAIOLLYIO 3HAYEHME BbIPaXXEHUS, NCNOMb3ys onepaTop
| | | |
LyKna c noctycnosnem: P = 2! + al + 6! L+ 2n!
x x> x° X"
35. Llenon nepeMeHHOM S NPUCBOUTEL CYMMY LMdP TPEX3HAYHOMO Lenoro Yynucna k.
36. MpoeepbTe Npeaen:
n
im|1+=| =e 5
N—>o0 n BbIYMCNUB €ro Kak CyMmMy psga ¢ 3agaHHON TOYHOCTLo £=0,00001:
n 2 3 4 5
lim 1+l =2+ 1+1 + 1+l + 1+1 + 1+l
n— n 2 3 4 5)
37. CpaBHUTE CKOPOCTM CXOAUMOCTU NPU BbIYUCIIEHUN YMCna €:
1 1 1 1 1
e=2+—+—+—+—+... e=1+
21 3 4 5l 1- 1
1
2+
1
3= 1
2+

38.  Hangute kopeHb ypaBHeHust SiN( X) =0 Ha nHTepBane [-4;-2]. CpaBHUTE CKOPOCTM
CXOAMMOCTM METOZO0B XOPA U KacaTemnbHbIX U MOMOBUHHOMO AeNneHus Ans To4HocTy £=107°.
39.  YucneHHo ybeauTtech B CNpaBeanvMBOCTM PAaBEHCTBA, AJ1s1 YEro BbIYMCIMTE MpaByto YacTb

C TOYHOCTLIO €. McnbiTanmTte pasnoXeHwe Ha CXOAUMMOCTb A Pa3HOW TOYHOCTW, AN 4Yero
BblBEAUTE YNCIO UTepaumm (cnaraemolx), HeobxoaMMbIX AN AOCTMXKEHUSA 3a4aHHON TOYHOCTM.

2 n
xlna+ (xIna) - (xIn a) L
1 2! n!

a*=1+

Kputepun oueHnBaHUA KOHTPOJIbHOM pPaboThl



1.  3HaHuWe npaBun HanMcaHve NporpamMmm Ha OJHOM M3 SI3bIKOB NPOraMMUPOBAHMS.
2. YMeHue ncnonb3oBaTtb OnepaTopbl Afsi COCTaBNeHus Nporpammel;
3. BnapgeHue HaBbikamu paboTbl B cpeae NporpaMMmMpoBaHUs.

[na oueHVMBaHWS pe3ynbTaToOB KOHTPOSIbHOW paboTbl MCMOMb3yeTcs LiKana: «3a4TeHOo», «He
3a4TeHO»

"3auTeHo" - npeacTtaeneH paboTarolwmin Kog, NPOAEMOHCTPUPOBAHO 3HAHWE MpaBuil HanucaHue
nporpaMM, yMeHWe WCMNoMb30oBaTb OnepaTopbl ANA COCTaBMeHWUs nNporpaMM, BrageHve
HaBblkaMy paboTbl B COOTBETCTBYHOLLEN Cpeae NporpaMmM1MpoBaHus.

«He 3auyTeHo» - He npeacTaBneH paboTalwuin KOg WM He MPOAEMOHCTPUPOBAHO 3HaHWE
NpaBu/l HanucaHWe nporpaMMm, YMEHWe WCMNosNb30BaTh oOrepaTtopbl A1 COCTaBfeHMUs
nporpamm, BNageHMe  HaBblkamu paboThbl B COOTBETCTBYHOLLEN cpene
nNporpaMmmMmpoBaHus.

20.2 NpomexyToyHas aTrecTayus
lMpomMexyToyHas atTectauus nNo AUCUUNINMHE OCYLLECTBSETCA C MOMOLBIO Crieaytowmnx
OLEHOYHbIX CPeacTB

20.2.1. Cnucok BONpocoB Arisi NOArOTOBKU K NPOMEXYTOYHOM aTTecTauum

CTpyKkTypa nporpammeil.

CTpykTypa A3blKa.

dopma.

Knacchl.

MpaBuna HacrnegoBaHus.

Peanunsaumsi nMHENHbIX anropuTMOB.

OpraHnszauma pasBeTBIEHHbIX anrOpUTMOB.

YCnoBHbIN oneparop.

Onepartop BbIbOpa.

0. OnepaTopsbl Uukna.

Tun maccue. PopmMmnpoBaHMe OAHO N MHOTOMEPHOIo MaccuBa

12. CopTupoBKa 3fIEMEHTOB MacCMBa METOOOM MEepecTaHOBKW, My3blpbka, METOAOM
HaxoXgeHwe cpeaHero ¢ UCrnofib30BaHNEM PEKYPCUBHOMO anroputMa.

13. Tlpoueaypsbl 1 hyHKUMKN Nonb3oBatens Npasuna nokanusaumm ob6bekToB. Pekypcus.

14. Twn cTpoka.

15. Twun 3anuce.

16. Tun MHOXeCTBO.

17. ®dannosble TUMbl AaHHbIX.

18. 3apaum HaxoxaeHus 3HaYeHUs U Tabynaumn CROXHON PYHKLMW.

19. 3apaum HaxoXAeHUs 3HAYEeHUS] KOHEYHbIX 1 6eCKOHeYHbIX PSOoB.

20. YucneHHoe pelleHne HenMHEenHbIX ypaBHeHuin. MeTon nonoBMHHOIO AeneHus.

21. YucneHHoe pelleHue HernvHerHbIX ypaBHeHn. MeToa CTarnsatoLLmx.

22. YncneHHoe pelleHne HeNMMHENHbIX YpaBHEHUI. MeTo KacaTenbHbIX.

23. PelwleHne xumMmyeckmx 3agad, CBOOALWMECS K  YUCIEHHOMY PELUEHUH HEMWHEWHbIX
YypaBHEHWM.

24. PellleHne xuMunyeckux 3agad, CBOAALLMXCSA K YACNIEHHOMY UHTErNPUPOBAHUIO.

25. YncneHHoe nHTerpyupoBaHue MeTo4oM Tpaneuun.

26. YucneHHoe uHTerpmpoBaHne metogom CrMncoHa.

27. OueHka CXOOUMOCTM METOAOB WHTErpupoBaHuda. HaxoxgeHwe 3HayeHuss uHTerpana ¢
3alaHHOM TOYHOCTbIO.

28. ObpaLeHne, TpaHCNOHMPOBaHNE MAaTPULbl; CIIOXKEHNE, YMHOXEHNE MaTpuLL.

29. PelwleHune cnctembl NMHENHbIX ypaBHEeHUn meTodom Kpamepa.

30. PelleHune cuctembl IMHENHLIX ypaBHEHUN MeTogoM [raycca.

31. PeleHune cuctembl NMMHENHBIX YypaBHEHUN meTogom [Maycca->KopaaHa.

32. PelleHne XUMMYECKMX M XMMWUKO-TEXHOMOMMYECKUX 3adad, CBOAALLUMXCA K HaXOXOEHUIO
KOPHEN CUCTEeMbl NMNHENHBIX N HENTMHENHbIX YPaBHEHWIA.

Booo~NoO~WNE

=
=



33. HTepnonaums nonuHomMmom JlarpaHxa.

34. NHTepnonaums nonMHoMom HbroToHa.

35. CnnanH-nHTepnonsaums.

36. PerpeccroHHbIN aHanms.

37. MeToa HaMMeHbLUNX KBaLPaToOB.

20.2.2. TecToBbIe 3apaHUA NPOMEXKYTOYHOM aTTecTaumm (pparmeHT)

TecToBOE 3agaHMe cogepuT 36 cnyyYanHbiX BOMNPOCOB, pacCyMTaHo Ha 60 MUHYT.

doHA TecToBbIX 340aHMK HaxoauTcs B baHke BoNpocoB ONeKTpoHHOro Y4ebHo-MeToomnyeckoro
Komnnekca «BbluncnutenbHble MeTOAbl B XUMUWMY, pasMelleHHoro B cucteme Moodle
3MNeKTPOHHOro yHmeepcuteta BI'Y

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

BbaHk BonpocoB coaepxuT 124 BONpPOCOB pas3HOro Tuna, pacnpeneneHHbix no 20 kateropusim,
oTeevatowmm Temam kypca C1.5.21 BeluncnureneHble METOAbI B XUMUN.

TecToBbIN ONPOC OLlEHUBAETCA MO NATUOGANBLHOMN LUKane:

90-100% - OTNNYHO 80-89 % - xopoLo;

70 -79 % - ynoBneTBOPUTESLHO; 69% 1 MeHee - Hey4oBMNETBOPUTENBHO

Mpumepbl TecTOBLIX 3agaHNK U3 baHka BonpocoB.

Bonpoc 1
3anonHuTe Nponycku:

ianZ.Checked:‘ True L‘ ) and (n>1) lﬁ

‘ Begn v 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 Tnn oTBevaeT 3Ha4YeHUIO BblpaXKEHWS:
abs(s0-s)<=e ?

Bbibepute oguH OTBET:

boolean
string
byte
longint

real

Bonpoc 3

YKaxute npaBuibHoOe BblpaKeHne Ansi BbIMUCITEHUS KOPHA HENTMHENHOrO YpaBHEHNSI METOL0M
KacaTenbHbIX

BbibepuTte oguH 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 otBeyaeT nepemeHHon S?
S:=strtoint(edit1l.Text);

BbibepuTte oguH oTBET:
o .

string

byte

real

longint

integer
Bonpoc 5

Uemy paBHO 3Ha4YeHMe nepeMeHHon P nocne BbiNonHeHWs uukna?
P:=1;
=1

i:=10;
while >0 do
begin

P:=P+j;

ii=i-1;

end;

Bonpoc 6
B npnBegeHHOM Koge yKaXKuMTe HasHadeHne nepemeHHom a

S0:=0;

S:=s0;

repeat

sO:=s;

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

xX:=a+dx;

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

end;

s2:=0;

X:=a+2*dx;

repeat
§2:=82+2*f(x);
X:=x+2*dX;

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

until abs(s0-s)<=eg;
end;

BbibepuTe oguH OTBET:

CoxpaHsieT 3HayeHue rpaHuLbl B UHTErpUPOBaHUS



CoxpaHsieT npeablayllee 3Ha4yeHne uHTerpana
CoxpaHsieT NopsiAKOBbIN HOMEpP UTepaLmn

COXpaHFIeT HOBOE€ Bbl4McndemMmoe 3Ha4eHne CyMmmbl



20.2.3. Npumepbl MHAUBUAYanbHbIX 3a4aHAN NPOMEXYTOYHOM aTTecTaumm

3apava 1
Tennota ucnapeHuss 3TUMOBOrO CNMpTa OMUCLIBAeTCA Kak (YHKUMS OT TemnepaTtypbl Ha
nHTepsane Temnepatyp ot 10°C go 150°C cneayloLMm COOTHOLLIEHNEM

257.6 (110—tj_ 9.9 (110—'[)2 ) 1.1(1104)3

20 6 L 20 6\ 20

HanucaTb nporpammy, KoTopas HaxoauT TemnepaTypbl NPU KOTOPbLIX MOrnoLwaeTcs KOnmM4ecTso
Tenna AH (Ibx/r).
Mporpamma fomkHa cuMTbiBaTb B MaccuB u3 dranna vvod.txt Tennotel ucnapexus :  886,3;
855,1; 818,4; 775,3.Pe3ynbTaTthl BbINONHEHUSA NporpaMmbl 3anncaTb B ¢ann data.txt B popmare:
AH:L T]_

AH =777.3+

AHZ T2
AH3 T3
AH4 T4
3apava 2

MycTb MMeeTcsa pacTBop craboro anektTponuTa KA, KOTOpbIA AUCCOLMMPYET COrNacHoO peakumu:

K _
KZA(—C)2K++A2. COrMacHo 3akoHy pasbasnenus OcTBanbaa, 970

paBHOBECWE MOXXHO onucaTb creayrouwen popmyrnon:
4052Cg
l-a
HanucaTtb nporpammy pacuyeTta CTENEHU Auccoumauumn 3TOro 3NeKTponuTa nNpu 3agaHHbiX Kc n
Co.
Mporpamma gorkHa cunTbiBaTb B MaccuB 3anucenn Kc n Co 13 damnna vvod.ixt cnegyrowime
JaHHble:
a) Kc =0.0, Co =0.001;
6) K¢ =0.01, Co = 0.005;
B) Kc =0.001, Co = 0.01.
r) Kc =0.001, Co=0.01

Kec =

3apaua 3

[aHbl YeTbipe EeMKOCTU C pacTBOpaMu KUCMOTbl PasfMYHOM KOHLUeHTpauun. Ecnm cmewaTtb
pacTBOpbl B OMNPedeneHHOM COOTHOLUEHUW, TO MNONYYUTCA KUCNoTa 3adaHHOW MpPOLEHTHOM
KOHLIEHTpaLuu:

KoHueHTpaumst KOHEYHOro [onsa kncnotbl B 06LLen cmecu
pacTteopa, %
ol, % o2, % o3, % o4, %
25 1 1 1 1
20 4 3 2 1
25 4 1 1 4
22 4 1 4 1

Hangute KOHUEHTpauumn KUCoT B KaXaoMm cocyge: ol, 02, ®3 1 4.

BBoa WCXOOHbBIA 3HAYEHUA KOHLUEHTpaUWKA OpraHM3oBaTb 4Yepes3 3anucb 3Ha4YeHun B
mMaccus 13 panna input.txt. PeweHne cuctembl ypaBHEeHW ocyllecTBUTbL MeTogoMm Kpamepa.
HangeHHble KoHUEeHTpauum 3anucaTh B dann data.txt.

3apava 4
lMycTb B HEKOTOPOW CUCTEME OOHOBPEMEHHO NPOTEKalT ABe XuMuyeckue peakumn. OHu
xapaktepuaytoTtcsa Bbixogamu Ui 1 Uz. 3aBUCMMOCTb BbIXOAA, BbIPAXXEHHOTO B %, B AOCTATOYHO



y3ko obracTy onucbiBaeTcs [ABYMS JMHEWHbIMU OTHOCUTENbHO YeTblpex MnapameTpoB
ypaBHEHUSIMU:

U1 =10+ 1-Cy - 2-C, + 2.0-pH + 0.5:(T -300);
U,=15-1-C1-1-C + 1.2-pH + 0.9:(T -300);

T —Temnepatypa B rpagycax KenbBuHa; C;— KOHUEHTpauus Bewectsa 1 B Monb/n;
C: - KOHUEHTpauMs BeLlecTBa 2 B MOSb/N.

Hantn pH n Temnepatypy B rpagycax KenbBuHa gnga 3agaHHbIX YCIOBUi
C1=C, =2 mone/n, U = 36.0% un U, = 51,8%.
C1 =1 monb/n; C; =2 monb/n, U1 = 36.2% n U, =49.3 %.
C: =1 monb/n; C; = 2 monb/n, U; = 48.6% n U, = 36,8%.

BBoO UCXOOHBIX 3HAYEeHUI OpraHu3oBaTbh Yepes CUMTbiBaHWE AaHHbIX M3 TEKCTOBOMO
danna input.txt B MaccmB 3anucen.

HangeHHble 3HadeHna pH u T 3anucaTb B hann data.txt.

PelleHne cuctemMbl ypaBHEHMI OCYLLLECTBUTE MeToaoM ["aycca->KopaaHa.

3apava 5

WccnepoBaHa knHeTuka peakuumn npu 190°C:

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

MSMepeHbl KOHUEHTpaunn uncxXxogHoro Beuwecrea B pa3Hble MOMEHTbl BpeMeHMW. Peakuuns

dC

nogumnHsieTcs kuHetuueckomy ypasHenmio ——— = KC umm —InC = —InCp + kt. Haiigure

3HaYeHMHA KOHCTaHTbl CKOPOCTU peakuum U HavarnbHY0 KOHUEHTpaunio ncxogHoro selectsa Co.

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

3agavy pewmTb, NCNONb3ys MeTo4 HaMMEHbLUMX KBaapaToB.
BBoa MCxo4HbIX AaHHbBIX OCYLLECTBUTbL Yepes CUMThiBaHWE AaHHbIX B MaccuB 3anucen us darna
input.txt. PesynbTaTbl BbINOMIHEHMSA NporpamMMbl 3anucathb B ¢hann data.txt.

3apava 6

Mepokcna Bogopoaa cnocobeH caMonpom3BONbHO pacnagaTbes:
2H-05 — 2H50 + Oo.
MoBepxHOCTb TBepAblX Ten (nnatuHa, CONW, OKCUAbI MeEeTannoB) oOkasblBaeT Ha pacnaj
kaTanutuyeckoe aenctene. OCoBGEHHO akTMBHA B 3TOM OTHOLLEHWM NNaTMHOBAas YepHb, T.e.
3MNEKTPONUTUYECKN OCaXKAEHHas NraThHa C CUINbHO Pa3BUTON NOBEPXHOCTLIO.
CuntaeTcs, YTO reTeporeHHas peakuus nepekncy naeT B ABe CTaauu:
H20, — O, + 2H (MegneHHo),
H.0, + 2H === 2H,0 (6bICTpO)
CymmapHasi CKOpoCTb NnpoLecca OnpeaensieTcss MeAneHHoW cTaguen, M No3ToMy peakums
ABMNSAETCA KMHETUYECKN HeobpaTMMOi peakumert NepBoro nopsiaka v U3MEHeHVe KOHLIeHTpaumm

_ A0 kit
H202 BO BpemeHn NponCxoANT B COOTBETCTBUM C ypaBHeHueM Cy, o, t) = Ch,0, "€ s TRE

CH,0, (t) - koHueHTpauma nepokcuaa K MOMEHTY BpemeHu t. Jlorapudmupys aTo ypaBHeHue

NoNy4arT NIUHEVHYO 3aBUCUMOCTL B koopauHaTax Ig CH2 0, t:

Ig Cy,0, 1) = lgChio, -0.43- K, -t,



Mo Tekywmm koHueHTpaumam H.O, HamguTe ki M paccumtamte nepuog nonypacnaga ti. no

In2 0.69
cooTHoweHuwot,, =——=—.
%2 k| k|
t,C 0 10 15 30 40 45 60

Ch,0, (1) . Monb/n 0,0054 | 0,0049 | 0,0045 | 0,0041 | 0,0035 | 0,0033 | 0,0031

3agayy pelwmTb, UCNoMb3ya MeTod HaMMEHbLUMX KBaapaToB.
BBoa McxodHbIX AaHHbBIX OCYLLECTBUTbL Yepes CUMThiBaHWe AaHHbIX B MaccuB 3anucen us darna
input.txt. PesynbTaTbl BbINONTHEHMSA NporpamMMbl 3anucaTthb B pann data.ixt.

Kputepun oueHnBaHAN NPOMEXYTOYHOM aTTecTauum

Ana oueHuBaHua pesynbTatoB o06ydYeHUs Ha 3adeTe WCMNOMb3YyKTCA criegyowme
nokasarenu

1) 3HaHMe y4yebHOro martepuana W MNOHATUAHOrO annapata no  AUCLMNIINHE
«BbluncnmtensHble MeTodbl B XMMUNY;

2) yMeHMe CBA3bIBaTb TEOPUIO C NPaKTUKOMN;

3) yMmeHue wnnCTpUpoBaTb OTBET npuMepamu, dakTamn, AaHHbIMU  HayYHbIX
nccrnegoBaHuiL;

4) yMeHue ycTaHaBnmBaTb MeXANCUNNINHapHbIe CBA3M;

5) camocTosATenbHOCTb 1 06OCHOBAHHOCTb PELUEHWN;

[ns oueHmBaHus pe3ynbTaTtoB o6yqu|/m Ha 3a4yeTe MUCNoJsb3yeTCa LWKala — «3a4YTeHO»,
«He 3a4YTeHO»

Tabnuua
CooTHOLLEHWE n0Ka3aTene|7|, Kputepunes U WKasnbl OLueHBaHNUA pe3yibTaToB O6y‘-IeHI/IF| Ha 3K3aMeHe.
Kputepun oueHnBaHUA KOMMNETEHL M Lkana
OLleHOK
KomneTeHumnn cpopMmmnpoBaHbl MOSHOCTLIO, UCMONBb3YIOTCH CUCTEMATUYECKU. 3auTteHo

OOyvatowminica B NOMHOM  Mepe  Bnageetr  TEOPeTUYEeCKUMM  OCHOBaMMU
BblYMUCIIUTENbHBLIX METOdOoB, NpMeMamMu MPOrpaMMUpPOBaHUSl, CMOCOGEH MPUMEHSITb
TeopeTnyeckmne 3HaHWs Ans PeLUeHNs NpakTUYeckux 3agad B obnactu xummu/

CphaHa Tekylias aTTecTtauusi, BbINOMIHEHO TECTOBOE 3afaHue U UTOroBOe 3aJaHue Ha
NONOXUTENBHYIO OLIEHKY

KomneteHumMn B uUenoM ccopMuMpoBaHbl, HO MPOSIBASIOTCS W UCMOMb3YHOTCS He 3auteHo
hparMeHTapHo, He B MONHOM o6beme. He chaHbl Ha MOMOXWUTESNbHYK OLEHKY OOHO
UM HECKOJBKO UTOTOBbIX KOHTPOMEN NO AUCLMMNNMHE: TEKYLLasn aTTecTaums, TeCToBoe
3ajaHune u UToroeoe 3agaHue.

NToroBas oueHka npv peanu3aumm AOUCLMUMIIMHBI BbICTABNSIETCS MO pesynbTaTam
TEKyLLEN YCNEeBAeMOCTN (BbINOMHEHUS TECTOB WM MPAKTUYECKUX 3afaHWii MO TEMaM) , TeKyLlew
aTTecTaumii, ITOroBOro TECTUPOBAHNSA U BbINOMTHEHUSI UTOrOBOIO 3aJaHusl.

Mpu peanusaumy AMCUMMNMHBI C NMPUMEHEHWEM AUCTAHUMOHHbIX 0OpasoBaTenbHbIX
TEXHOMOMMI OLEHKA 3a 3a4eT Takke MOXET OblTb BbiCTaBneHa MO pesynbTaTtaMm TekyLuewn
ycrneBaemocTy oby4yatoLlerocsi B CEMecTpe.



3apaHus, pekomeHayemMble K ncnosfib3oBaHuUKO npu npoeeaeHnmn
ANAarHoOCTu4ecKux pa60T C Uenbl OLEHKM OCTaTOYHbIX 3HAHUM NO pe3ynbTaTam
OCBOEHUA AAaHHOWN AUCLUNSIUHBI

MK-3.1. CuctemaTtuaumpyet 3HaTb: BblYUCNTENBbHbIE METOAbI PELLEHUS

MHOPMaUNIO, NOSTYYEHHYIO B HeJIMHENHbIX YpaBHEHU, CUCTEM YPaBHEHUN,

xone HAP n HAOKP, WHTErpupoBaHnsA, MHTEPNONALUN.

aHanusupyet ee n YMeTb: NPUMEHSATb BblHMUCNUTENBbHbIE METOAbI ANHA

COMoCTaBnseT C pelleHns 3agad, UMeLnX eCTeCTBeHHOHay4YHoe

nuTepaTypHbIMU AaHHBIMU. cogepxaHue

Bonpoc 01 UHTerpupoBanue. MeTo bl

YcTaHoBUTE COOTBETCTUE MEXOY METOAOM M CNOCOOOM HaXOXAEHUS PELLUEHNS MAT
Bann no ymon4yaHuio:|l

# Bonpoc OTtBet

| h 2 n2-1 UucrneHHoe
1. S, :Eﬂ‘ﬁ-‘o)"'f(x,)+4Zf(xz,-_1)+zz J(xx )] wnterpuposanme
=1 P

meToaom CumncoHa

st + UncneHHoe
2. S, :hz f(xt)+h' S (%) + /(%) WHTerpupoBaHue
el 2 MEeTOAOM Tpaneuui
»i ‘f(x )+f(x )‘ YuncneHHoe
3. S, = h). * kI rﬂg;z::gosame

NPAMOYroJyibHUKOB




Bonpoc 02
MeTog, Tpaneumi

B npnBeeHHOM Ko € YKaXnte HadHa4eHne 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 ymon4yaHuio:
# OTBeThbI OueHKa
A. |CoxpaHdaeT npegblayLiee 3HaYeHne nHTerpana 0
B. |CoxpaHsieT HOBOE BbIYMCIISIEMOE 3HAYEHNE CYMMbI 0
C. |CoxpaHsieT nopsiAKOBLIM HOMEP UTEpaunmn 0
D. |CoxpaHsieT BBOAMMOE 3Ha4YeHNe rpaHuLbl B MHTErpMpoBaHns100




Bonpoc 03
MeTop Tpaneunn

B npuBegneHHOM Kofe yKauTe HazHayeHue nepemeHHon 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

OTBeThbI

OueHKa

CoxpaHsieT npegblayLliee 3Ha4eHne CyMMbI

0

COXpaHFIeT HOBOE€ Bbl4YMNCITAEMOE 3HaYEHNEe NHTEerpana

0

COXpaHFIeT I'IOpFI,EI,KOBbIIZ HOMep ntepaunn

0

OO0 >4

100

COXpaHFIeT TeKkylee 3Ha4yeHne BeJNIMYnHbl USAMEHEHUA X




Bonpoc 04

MeTop Tpaneuun

B npuBegoeHHOM Koge ykakuTe HazHavyeHne nepemeHHon SO.

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

s:=0;

n:=2;

repeat

s0:=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
CoxpaHsieT HOBO€E Bbl4MCSAEMOe 3HavYeHe nHterpanal0
CoxpaHsieT NopsiAKOBbIM HOMEP UTepaunm 0
CoxpaHsaeT Tekyllee 3Ha4YeHue wara MHTerpmposaHus [0

OO0 >4




Bonpoc 05
MeTop Tpaneuun

begin
a:=strtofloat(Editl.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 npnBegeHHOM KOge yKaKuUTe HasHavyeHne nepemMeHHoun S.

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

Bann no ymonyaHuto:

# OTBeTHI OueHka
A. |CoxpaHgaeT npeablgyliee 3Ha4YeHne nHrerpana 0
B. |CoxpaHsieT HOBOe BbluMCnsieEMoe 3HadYeHne cymmbl (100
C. |CoxpaHseT nopsiAKOBbLIM HOMEP UTepaunm 0
D. [CoxpaHsieT TekyLlee 3Ha4YeHne wara UHTerpuposaHms0




Bonpoc 06
MeTop 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;

B npuBegeHHOM Koge yKaXknte HasHayeHne nepeMeHHoON I.

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

end;
Bann no ymonyaHuto:
# OTBeTHI OueHka
A. |CoxpaHgaeT npeablgyliee 3Ha4YeHne nHrerpana 0
B. |CoxpaHsieT Tekywmin Homep nTepauum 100
C. |CoxpaHseT TekyLlee Yicrno pasbueHnm otpeska 0
D. [CoxpaHsieT TekyLlee 3Ha4YeHne wara UHTerpupoBaHus0




Bonpoc 07
MeTop 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;

B npnBegeHHOM KOOe yKaXKuUTe HasHavyeHne nepemMeHHou n.

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

end;
Bann no ymonyaHuto:
# OTBeTHI OueHka
A. |CoxpaHgaeT npeablgyliee 3Ha4YeHne nHrerpana 0
B. |CoxpaHsieT Tekywmin Homep nTepauumn 0
C. |CoxpaHsieT yncno pasbueHuin otTpeska 100
D. [CoxpaHsieT TekyLlee 3Ha4YeHne wara UHTerpupoBaHus0




Bonpoc 08

Memod CumncoHa

B npunBeeHHOM KO € YKaXute HadHa4yeHne nepemeHHon a

S0:=0;

S:=s0;

repeat

sO:=s;

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

xX:=a+dx;

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

end;

s2:=0;
X:=a+2*dx;
repeat
§2:=52+2*{(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 ymonyaHuto:

1

OTBeTbI

OueHka

COXpaHFIeT npegblayuiee 3Hav4yeHne nHterpana 0

CoxpaHsieT HOBO€ BbluMCIIieEMOe 3Ha4YeHne CyMmbll0

CoxpaHsieT NOPSIAKOBbI HOMEP UTepauun 0

OO0 >4

CoxpaHsieT 3HavyeHue rpaHunLbl B HTErpupoBaHms|100




Bonpoc 09

Memod CumncoHa

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

end;

s2:=0;
X:=a+2*dX;
repeat
S52:=52+2*{(X);
X:=X+2*dX;

until x>=b-2*dx;

n:=n*2;

end;

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

until abs(s0-s)<=e;

B npuBeneHHOM Kofe ykaxute HazHayveHue nepemeHHon SO.

Bann no ymonyaHuto:

OTBeTbI

OueHKa

CoxpaHsieT npegbiayLiee 3Ha4yeHne CyMmbl 100

CoxpaHsieT HOBO€ BbluMCIIieMoe 3Ha4YeHne nHTerpanal0

CoxpaHsieT NOPSIAKOBbI HOMEP UTepauun 0

OO0 >4

CoxpaHsieT Tekyllee 3Ha4YeHue Lara MHTerpupoBaHus |0




Bonpoc 10

Memod CumncoHa

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*dXx;

repeat

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

until x>=b-2*dx;

n:=n*2;

end;

until abs(s0-s)<=e;

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

B npnBegeHHOM Koge yKaXuTe HasHavyeHne nepemMeHHoun S.

Bann no ymon4yaHuio:

OTBeThbI

OLueHKa

CoxpaHsieT npeablayllee 3HaYeHne nHterpana 0

COXpaHFIeT HOBOE€ BblHUCIIAEMOE 3Ha4YeHNe NHTerpasia 100

CoxpaHsieT NopsiAKOBbIA HOMEP UTepaunm 0

OO0 >4

CoxpaHsieT TekyLee 3Ha4YeHne wara MHTerpupoBaHus 0




Memod CumncoHa
Bonpoc 11

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

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

end;

s2:=0;

X:=a+2*dx;

repeat

S52:=52+2*{(X);
X:=X+2*dX;

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

B npunBeeHHOM Ko€ YKaXnte HadHa4eHne nepemeHHon n.

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

n:=n*2;

until abs(s0-s)<=e;

end;
Bann no ymonyaHuto:

# OTBeTHI OueHka
A. |CoxpaHdaeT npegblayLliee 3HaYeHne nHTerpana 0

B. |CoxpaHsieT Tekywmin Homep nTepauumn 0
C. |CoxpaHseT TekyLlee Yicrno pa3bueHnm otTpeska 100

D. [CoxpaHsieT TekyLlee 3Ha4YeHne Lwara MHTerpupoBaHus|0




Memod CumncoHa

Bonpoc 12

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

end;

s2:=0;
X:=a+2*dX;
repeat
S52:=52+2*{(X);
X:=X+2*dX;

until x>=b-2*dx;

n:=n*2;

end;

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

until abs(s0-s)<=e;

B npunBegeHHOM Koe YKaXute HadHa4eHne nepemeHHon dx.

Bann no ymonyaHuio:

1

OTBeThbI

OLueHKa

CoxpaHsieT npeablayllee 3Ha4YeHne CyMMbl 0

CoxpaHsieT HOBO€ BblYMCIiEMOE 3Ha4YeHue nHTerpana |0

CoxpaHsieT NOPSIAKOBbIV HOMEP UTepauun 0

OO0 >4

CoxpaHsieT TekyLee 3Ha4yeHne BenmymHbl nameHeHnst X[100




YpaBHeHU A HeJIMHEHbIe
Bonpoc 01
YcmaHnoeume coomeemcmaeue

YcTaHOBUTE COOTBETCTBME MEXAY METOAOM M CMNOCOBOM HAXOXKAEHMSA pPeLIEHWS
HENMHENHOro ypaBHEHUS

Bann no ymonyaHuio:

# Bonpoc OTtBeT

X.=a j'[a}—b-ﬂ

1. e "f(b)-f(a) ' MeTopq xoppg
oo J(xg) = f(x)
2. F(X)=—T7"—"— MeTopn KacaTernbHbIX
1-1-] - “‘-.l

_ X Xp

3. x-2 £ MeToz NonMoBUHHOIO AeneHus
2

YpasHeHus HenuHeliHble

Memod Xopad. Bonpoc 02

YcmaHosume coomeemcmaue

B npnBegeHHOM Koge yKaXKuUTe HasHavyeHne nepemMeHHou n.

begin
e:=strtofloat(trim(EO.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 ymon4yaHuio:|l

OTBeThbI OueHKa

CoxpaHsaeT Tekylee 3Ha4eHne KOPHS 0
CoxpaHsieT HOBO€E Bbl4MCSAEMOE 3Ha4YeHe KOpHsI0
CoxpaHsaeT nopsaKoBbI HOMEP UTEepaLmm 100
CoxpaHsieT Tekylee 3HadeHne npason rpaHuubl |0

OO0 >4




MeTtopg Xopga,. Bonpoc 03

B npuBeneHHOM Kofe ykaxute HazHayeHue nepemMmeHHon X1.

begin
e:=strtofloat(trim(EO.text));
A:=strtofloat(trim(AO.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(xO0,fffixed,8,6)+' '+floattostr( n));
x0:=x1;
x1:=x;
until abs(x0-x1)<e;

Bann no ymonyaHuo:

OTBeThbI OLeHKa

CoxpaHsieT TekyLee 3Ha4YeHNe KOpHS 0

CoxpaHsieT HOBOE BbluMcngemMoe 3HavyeHmne KopHs|100

CoxpaHsieT NOPSIAKOBbI HOMEP UTepauun 0

OO0 >4

CoxpaHsieT Tekyllee 3Ha4deHne npason rpaHuubl |0

Memod Xopd. Bonpoc 04

B npuBegeHHOM Koge ykakuTe HazHavyeHne nepemeHHon X0.

begin
e:=strtofloat(trim(EO.text));
A:=strtofloat(trim(AO.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:

OTtBeThbI OueHKa

CoxpaHsaeT Tekyliee 3Ha4eHne KOPHS 100

COXpaHFIeT HOBO€ BblYUNCITAEMO€E 3Ha4YEeHNEe KOpHFIO

CoxpaHsaeT nopsaKoBbI HOMEP UTepaLmm 0

OO0 >4

CoxpaHsieT Tekyllee 3HadeHne npason rpaHuubl |0




MeTtoa Xopa. Bonpoc 05

B npuBegeHHOM Koge yKauTe HasHavyeHue nepemeHHon X1.

begin
e:=strtofloat(trim(EO.text));
A:=strtofloat(trim(AO.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 ymon4yaHuio:

# OTBeThbI OueHka
A. CoxpaHsieT Tekylllee 3HaYeHNe KOpHS 0
B. CoxpaHsieT HOBO€ BblYncngemMoe 3HavyeHme kopHs|100
C. CoxpaHsieT nopsiAKOBLIM HOMEP UTepaumnm 0
D. CoxpaHsieT Tekyllee 3Ha4YeHne npaBon rpaHuubl |0

Metoa Xopa. Bonpoc 06
B npnBegeHHOM Koge yKaKuUTe HazHavyeHne nepemMeHHoOn e.

begin
e:=strtofloat(trim(EO.text));
A:=strtofloat(trim(AO.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 ymon4yaHuio:|l

# OTBeThbI OueHka
A. |CoxpaHseT TeKkywee 3Ha4YeHne KOpHS 0
B. |CoxpaHsieT BBOAMMOE 3Ha4YeHNe TOYHOCTU peLleHns|100
C. |CoxpaHseT nopsiAKOBbLIM HOMEP UTepaunm 0
D. [CoxpaHseT TeKyLlee 3Ha4YeHNe NpaBon rpaHnLbl 0




MeTtoa Xopa. Bonpoc 07

B npnBegeHHOM KOge yKauTe HasHavyeHne nepemMeHHom A.

begin
e:=strtofloat(trim(EO.text));
A:=strtofloat(trim(AO.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 ymon4yaHuio:

E. CoxpaHsaeT Tekylee 3Ha4YeHNe KOPHS 0

= CoxpaHsieT BBOAMMOE 3Ha4YeHue rpaHuLbl nomcka 100
pelueHus

G. CoxpaHsieT nopsiAKOBLIM HOMEP UTepaumm 0

H. CoxpaHsieT Tekyllee 3Ha4YeHne npaBon rpaHuubl |0

Memod Xopd. Bonpoc 08
B npnBegeHHOM Koge yKaKuUTe HasHavyeHne nepemMeHHoun B.

begin
e:=strtofloat(trim(EO.text));
A:=strtofloat(trim(AO.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 ymon4yaHuo:|l

# OTBeTHI OueHka
A. |CoxpaHseT TeKkywee 3Ha4YeHNe KOpHS 0
B. |CoxpaHsieT BBOAMMOE 3Ha4YeHNe rpaHuLbl nomcka pelueHns100
C. |CoxpaHseT nopsiAKOBbLIM HOMEP UTepaunm 0
D. [CoxpaHseT TeKyLlee 3Ha4YeHNe NpaBon rpaHnLbl 0




Memod npocmbix umepayuii. Bonpoc 09

B npnBegeHHOM Koae yKaXKuTe HasHavyeHne nepemMeHHou n.

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 ymon4anuo:|1
# OTBeThbI OueHka
A. |CoxpaHsaeT Tekylee 3Ha4YeHne KOPHS 0
B. |CoxpaHsieT HOBOE BblYMCIIIEMOE 3HAYEHNE KOPHS 0
C. |CoxpaHsieT nopsigkoBbii HOMmep MeTtoa npocTbix utTepaunin. Bonpoc aumm(100
D. |CoxpaHsieT Tekyulee 3Ha4YeHe NpaBov rpaHnLbI 0

Memod npocmuix umepayuii. Bonpoc 10

B npuneBegeHHOM Koe YKaXnte HadHa4yeHne nepemeHHof/'l XO0.

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(xO0,fffixed,8,6)) ;

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

end;
Bann no ymonyaHuio:[1
# OTBeTbI OueHka
A. CoxpaHsaeT TekyLee 3Ha4eHne KOPHS 100
B. CoxpaHsieT HOBOE BblYUCSEMOE 3HAYEHME KOPHS 0
C CoxpaHaeT nopsagkoBbin Homep MeTtoa npocTbix MTepaumin. Bonpoc o
aumm
D. CoxpaHgaeT Tekyuiee 3Ha4YeHne NpaBov rpaHunLbl 0




MeToa npocTbix uTepaumin. Bonpoc 11

B npmneegeHHOM Koae YKaXXnte HasHavdyeHune nepemeHHon e.

begin
e:=strtofloat(trim(EO.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:
# OTBeTHI OueHka
A. |CoxpaHsaeT Tekyliee 3Ha4YeHne KOPHS 0
B. |CoxpaHsieT BBOAMMOE 3HA4YEHNE TOYHOCTU pELLEHMS 100
C. |CoxpaHseT nopsigkoBbi HOMep MeTtoa npocTbix utepaunn. Bonpoc aumm|0
D. |[CoxpaHsieT Tekyuiee 3Ha4YeHe NpaBov rpaHnLbl 0

Memod kacameawvHbIX. Bonpoc 12

B npnBegeHHOM Koge yKaXKuUTe HasHavyeHne nepemMeHHou n.

begin
e:=strtofloat(trim(EO.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 ymon4aHuio:
# OTBeThbI OueHka
A. |CoxpaHdaeT TekyLee 3HaYeHne KopHs 0
B. |CoxpaHsieT HOBOE BblYMCIIIEMOE 3HAYEHNE KOPHS 0
C. |CoxpaHseT nopsaakoBbin Homep Metog npocteix nrepaumn. Bonpoc aunn/100
D. |CoxpaHsieT Tekyliee 3Ha4YeHne NpaBov rpaHnLbI 0




MeTopa KacatenbHbix. Bonpoc 13

B npvBeneHHOM kofe ykaxute Ha3HadeHue nepemeHHon XO.

begin
e:=strtofloat(trim(EO.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 ymon4yaHuio:
# OTBeThbI OueHka
A. |CoxpaHdaeT Tekylee 3HaYeHne KopHs 100
B. |CoxpaHsieT HOBOE BblYMCIIIEMOE 3HAYEHNE KOPHS 0
C. |CoxpaHsieT nopsigkoBbii HOmep MeTtoa npocTbix ntepauyuin. Bonpoc aunn0
D. |CoxpaHsieT Tekyuiee 3Ha4YeHe NpaBov rpaHnLbI 0

Memod kacamebHbIX. Bonpoc 14

B npunBegeHHOM Koe YKaXnte HadHa4yeHne nepemeHHof/'l e.

begin
e:=strtofloat(trim(EO.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. |CoxpaHdaeT Tekylee 3HaYeHne KOpHS 0
B. |CoxpaHsieT BBOOAMMOE 3HAYEHNE TOYHOCTU PELLEHNS 100
C. |CoxpaHseT nopsaakobin Homep Metog npocteix nrepaunn. Bonpoc aunm0
D. |CoxpaHsieT Tekyliee 3Ha4YeHe NpaBov rpaHnLbI 0




Memod kacameawHbIX. Bonpoc 15

B npuBegeHHOM Koge ykaxkute HaszHayeHue napameTpa p(x).

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

n:=0;
repeat

n:=n+1;

xX0:=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. |CoxpaHdaeT Tekylee 3HaYeHne KopHS 0

B. |CoxpaHsieT BbluMCnIsEMOE 3Ha4YEHNE NPON3BOLHOM 100
C. |CoxpaHseT nopsigkoBbi HOMep MeTtoa npocTbix utepaunn. Bonpoc aumm|0

D. |CoxpaHsieT BbluMCnsieEMOe 3Ha4YeHne yHKUUN 0
Memod Bonpoc 16

Ykaxunte npaBuiibHOE BblpaXeHne a4 BbIMNCITEHUA KOPHA HENMUHENHOIO
ypaBHEHNA METOOO0M NOJNIOBMHHOIO AeNeHnd

Bann no ymon4yaHuo:(1
# 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 OJd BbIYUCIIEHNA KOPHA HENUHENHOrO
ypaBHEHNA METOOOM KacaTeJIbHbIX

Bann no ymon4yaHuo:(1
# 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); 100




Memod eonpoc 18

YKaxxuTe npaBurbHOE BblpaXeHNe Anst BbIYUCIIEHNSI KOPHS HENUHENHOTO
yYpaBHEHNS1 METOLOM NPOCTbIX UTEepaLi

Bann no ymon4yaHuio:
# OTBeTbI 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

YKauTe npaBunbHOE BblipaXXeHne AN BbIYUCNEHUSA KOPHA HENTMHENHOTO
YPaBHEHNA METOAOM CeKyLmX (xopa)

Bann no ymon4yaHuio:
# OTBeThbI 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

MeTton Bonpoc 20

YKaxvTe npaBunbHOE BblpaXKeHWe Ans HaXOXOEeHUs1 KOHSE MeTo40M
kacaTenbHbIX (HbloTOHA)

MS

Bann no ymonyaHuio:
# 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 npaBunbHOE BblipaXXeHue 451 HAXOXOEeHNA KOHS MeTOL4O0M Xopn4,
(cexymx)

MS

Bann no ymon4yaHuio:
# OTBeThbI OueHka
A. X:=x1-((x1-x0)/(f(x1)-f(x0)))*f(x1); 100
B. X:=xX0-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:

Onpepensert MeToAbl peanusaunm anropuTMoB NOCPeaCcTBOM A3bIKOB
BO3MOXHble nNporpamMmMupoBaHus.

HanpasBneHus YMeTb:

pasBuTMSa paboT n COCTaBMSATb anropuTMbl peLLeHns 3agay, MMeLnX
nepcrneKkTmBbI eCTeCTBEHHOHay4yHOe cofepXXaHue U BO3HUKarLWMX Npu
NnpaKkTU4ecKoro BbINOSTHEHUM NPOdECCUOHASTbHbLIX PYHKLNN.
NpUMeHeHns BnapeTtb

NONyYeHHbIX HaBblkamMn: MeToAaMun peanusauun anropuTmMoB C
pesynbTaToB. NCMonb30BaHMEM A3bIKOB MPOrpamMmMmMpOBaHNS.

Bonpoc 01

(6noku npuBeaeHbl B NpaBUIibHOM NocrefoBaTeNbHOCTH)

Paccmaebme anemeHmbI Koda ¢ rpasusibHOM rnopsioke

a:=strtofloat(Edit1.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

s2:=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;




Bonpoc 02
(6noku npuBeaeHbI B NpaBUNIbHOM NocrneaoBaTesibHOCTH)

PacctaBbTe (bpaFMeHTbI KOoAda B npaBusibHOM nopgdnke

a:=strtofloat(Edit1.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);
ii=i+1;
end;

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

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

Bonpoc 03
PaccrtaBbTe hparmeHTbl koga B NpaBUiibHOM 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(Edit1.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
(6noku npuBeaeHbI B NpaBUNbHOM NOCNeAoBaTeNboOCTH)

PacctaBbTe pparmeHTbl KO4a B NpaBuiiIbHOM Nopsiake

var x, x0,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(Edit1.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));

ii=i+1;

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

end

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



Bonpoc 05
(6noku npuBeaeHbI B NpaBUNbHOM NOCNeAoBaTeNboOCTH)

PacctaBbTe (bpaFMeHTbI KOoAda B rnpaBusibHOM nopgdnke

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;

ii=i+1;

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

end;

if f(a)*f(b)<0 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:=pol;
Memol.lines.add(floattostr(i)+' '+ floattostr(a));
Memo2.lines.add(floattostr(i)+' '+ floattostr(b))
Memoa3.lines.add(floattostr(i)+' '+ floattostr(pol)) ;
=i+l
end,
end

else Showmessage('kopHen HeT');
end,



Bonpoc 06
(6bnoku npuBeaeHbI B NpaBUIIbHOW NocneaoBaTeNnbOCTH)

PacctaBbTe hparmeHTbl KOAa B NpaBuSibHOM 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

X:=a+i*H;

=i+l

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

end;

if f(a)*f(b)<0 then
begin
ii=1;
x0:=gq;
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('kopHen HeT');
end,



Bonpoc 07

[laH coparMeHT nporpamMmbl
YKaKuTe 3Ha4YeHUs Kakux nepeMeHHbIX 0yayT BbIBOAUTLCS B KOMMOHEHT
Memol
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 ymonyaHuto:|1
# OTBeThHI OueHka

A. X0 0

B. X1 100

C. a 0

D. b 0

Bonpoc 08

aH pparMeHT NporpaMmbl. YKaXUTE ero HasHavyeHue
K:=0;
While Not Eof(F) Do
Begin ReadLn(F, S); | :=1;
While | <= Length(S) Do
Begin If S[I] In [A"..'A', '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

# OTBeThI OueHkKa
A. lyganset n3 TekctoBoro ¢anna F Bce pycckne 6ykBbl; 100
g [OTPEAEnseT B TeKCTOBOM doanne KonnM4ecTBO CUMBOJSIOB, SIBMSAIOLLMXCS 0

" [pyccknummn GykBamm
C. [onpenenseT B TeKCTOBOM danne Konnm4ecTBo CUMBOJSOB, HE 0

" [aBnsowmxca pycckumm byksamu;
D. lonpegensaeT B TEKCTOBOM (panne Konim4yecTBO CUMBOJSIOB; 0




Bonpoc 09

3agaH asymepHbii maceuB X[1..n, 1..m]. Ykakute HasHayeHue npoueaypbl

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

Begin Fori:=1TonDo MA
Forj:=1Tom Div2Do X[i, 2 *j] := X][i, 2 *j] + X]i, 1];

End;

Bann no ymon4yaHuio:|l

# OTBeThbI OueHkKa
A [ 2nemeHTam cTONGLOB B NEPBOW NOMOBMHbLI MaTpULbl NpubdasnaeT 0

" [oNeMeHTbl NepBOro cronbua COOTBETCTBYHOLLEN CTPOKN;
B nobaenseT k matpuue ewe M ctonbuoB ¢ aneMeHTamMm, paBHbIMA 0

" |cCOOTBETCTBYIOLMM 31EMEHTaAM NepBoro cTtonbua;
c. 3MIeMEHTaM YeTHbIX cTonbuoB npmubaBnsaeT anemMeHTbl NepBOro cronbdua 100

COOTBETCTBYHOLLEN CTPOKM;

D. [k anemeHTamM YeTHbIX CTPOK NPUbaBnseT a1IEMEHTHI 0
Bonpoc 10
dparMeHT nporpaMmmbl YKaXknTe ero HasHavyeHme

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

Bann no ymonyaHuto:(l
# OTBeThI OueHkKa
A. (0OMeH 3Ha4YeHun anemeHToB 1 -romn 5 - ro ctonbua 100
g [3@meHa 3Ha4YeHun ANIEMEHTOB 1- O CTPOKM 3HAYEHUSMN 3FIEMEHTOB 5-01 0
CTPOKU;

C 3aMeHa 3Ha4YeHun anemMeHToB 1- oro ctondua 3Ha4YeHUsAMN SNIEMEHTOB 5-O

" ro ctonbua;
D. [k anemeHTam YEeTHbIX CTPOK NPUbaBnseT 31EMEHTHI 0
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