MMWHOBPHAYKW POCCUN
®EOEPAINBHOE NMCYAAPCTBEHHOE BHO[PKETHOE OBPA3OBATE/IbHOE YYPEXXOEHUE
BbICLLEIO OBPA3OBAHUA
«BOPOHEXCKWUN rOCYOAPCTBEHHbIN YHUBEPCUTET»
(Preoy BO «Bl'Y»)

YTBEPXOAIO

3aBenytowmi kacegpon
PU3NYECKON XUMUMK

5
Kosagepos O.A..

08.06.2023 r

PABOYAS MPOrPAMMA YYEEHOW OUCLUMMNNUHDI

b1.B.11 BbluncnurenbHbie MeToAbl B XMMUMN

1. lndp n HanmeHoBaHUe cneunanbHOCTHU:
04.05.01 ®dyHaameHTanbHas 1 npuknagHas Xmmus

2. NMpodunb cneumnanusaummn: GyHaameHTanbHas XMmMust B npogpeccruoHansHoOM obpa-
30BaHun

3. KBanudumkaumsa BbinyckHUKa: XuMuk. [Npenogasartens XmmMmmn
4. dopma ob6pa3oBaHUA: O4Has

5. Kacheppa, oTBeuyarLan 3a peanmsaumo AUCLUNIIUHBI:
Kacpegpa pmsmyeckon xmummm

6. CoctaBuTtenu nporpammbl: [potacosa MpuHa BaneHTMHOBHA, K.X.H., JOLEHT

7. PekomeHpgoBaHa: HMC xumuyeckoro akynbteTta 25.04.2023, npotokon Ne4

8. YuebOHbIn roa: 2024/ 2025 CemecTtp: 3



9. Uenu 1 3apaumn nsyvyeHUs QUCLMUNIIUHDI:

BbluncnutenbHble MeToabl B XMMUX — OUCLMNIVHA, HanpaBreHHast Ha U3yvyeHne CTPYKTypbl Npo-
rpamm, SI3bIKOB, anropuTMOB, NPUHLMNOB (hOPMUPOBAHMS MACCUBOB AaHHbIX U BblYUCIUTENbHbIX
anroputMoB, METOAO0B PEeLUEHUST XMMUYECKUX 3a4ady, CBOOSLUMXCS K YUCIIEHHOMY PELLUEHUD He-
NVHENHbIX YPaBHEHWI, YNCTIEHHOMY MHTErPUPOBaHNIO, MHTEPNONALUN.

B xoge npenogaBaHus AMCUMMIUHBI CTAaBUTCS LieNlb 00yYeHMs CTYAEHTOB UCNOSIb30BaHNIO HaBbI-
KOB MPOrpamMmMmnpoBaHKs ANl PACCMOTPEHNST YNCTIEHHBIX METOA0B MHTErpupoBaHus, anddgepeH-
LMpOBaHMWS, 31eMEHTOB MaTPUYHON anrebpbl 1 T. 4., ANs PELUeHNs XMMUYECKUX 3aaau.
Ob6yuatomecs 3HaKOMSITCS C OCHOBHbIMM anropuTMammn NOCTPOEHUs NporpamMm U MeTogamm nx
peanusauum; oby4yeHusl NpaBunam HanncaHusi NPorpaMM Ha si3blke NPOrpPaMMUPOBaHUSI BbICOKO-
o YPOBHSI.

10. MecTo y4ye6HOM agncumnnuHbl B cTpykType OOIT:

YyebHasa gucuunnnHa «BbluucnuTenbHble METOAbl B XMMUNY ABNsieTca obssaTtenbHoOW Auc-
LUUNIIMHOM BapuaTMBHOM YacTu 6roka 1 B CTpyKType obpasoBaTeribHOM nporpaMmmbl Hanpaene-
Hua nogrotoskn 04.05.01 dyHaameHTanbHas v NnpuknagHas XMmmng
N n3yyaetcsa B 3 ceMmecTpe.

CBOEHMEe ANCLUMMIUHBI «BblumcnuTenbHble MeToAbl B XUMUM» SIBNSIETCS OCHOBOW Ans MO-
crnenyLwero U3y4yeHust QUCUUNINH BapuMaTMBHOM YacTy NPOGECCUOHANbHOMO LMKNa, NpoXoxae-
HUS NPOM3BOACTBEHHOW NPaKTUKU.

11. MNnaHupyemblie pe3ynbTaTbl 0Oy4YeHUs no AucuunnuHe/mMoaysnio (3HaHuA,
YyMeHusl, HaBbIK1), COOTHECEHHbIe C MilaHupyeMbIMU pe3ynbTataMu OCBOeHUs1 06-
pa3oBaTenbHOM NporpamMmbl (KOMNETEHUUAMUN BbIMYCKHUKOB):

Kon HaseaHue kom- | Kog(bl) | WHaukaTop(bl) MnaHupyemble pe3ynbTatbl 00y4YeHNs

neTeHumun

MK-3 | CnocobeH Ha MK-3.1 | Cnctematnaun- | 3HaTb: BbIYUCNIUTENbHbIE METOAbl pe-
OCHOBE KpUTU- pyeT MHgop- LWEeHNS HEMNMNHEWHBIX YpaBHEHUA, CUCTEM
4YecKoro aHanm- Mauuio, nony- YpaBHEHWUIA, VHTErPUpPOBaHUS, UHTEPMO-
3a pe3ynbTaTos YEeHHYI0 B Xo4e | nauum;
HUP n HNOKP HUP n HNOKP,
OLleHMBaTb Nep- aHanuaupyet YMeTb: MNPUMEHATb  BbIYUCIUTENbHbIE
CHEKTNBBI MX ee 1 conocTap- | METOAbI ANst pelleHns 3aaayd, MMetoLLnX
MPaKTUYECKOro nsieT ¢ nuTepa- | SCTECTBEHHOHAY4HOE coAepxaHie
NPUMEHEHMUSA 1 TYPHbIMUW OaH-
NPOAOIHKEHNS HbIMM

pabot B obnac-
TV aHanuTu4e-
ckon, pusmnye-
CKOW, HeopraHu-
YeCcKoWn, opraHu-
Yeckon 1 Nonu-
MEpPHON XNMuu

MK-3.2 | Onpegenser 3HaTb: MeToAdbl peanusauumn anropuTt-
BO3MOXHble MOB MOCPEACTBOM S3bIKOB MpOrpaMmmu-
HanpaBneHus




passuTna  pa-
60T 1 nepcnek-
TMBbl  NpPaKTK-
4yeckoro  npwu-
MEHeHUs nony-
YEeHHbIX pe-
3ynbTaToB

poBaHuA

YMeTb: COCTaBNsATb anropuTMbl peLle-
HUS 3ajad, UMELMX eCcTeCTBEeHHOHa-
y4YHOE coepXKaHue U BO3HMKAOLLMX Npu
BbIMOSTHEHWM npodeccnoHanbHbIX

OYHKUMI

Bnapetb: meTtogamu peann3aunn anro-
PUTMOB C MUCnosib3oBaHNeEM A3bIKOB MPO-
rpammmpoBaHuns

12.

13.

O6bem AucuMNnHbI B 3a4€THbIX eAunHuLax/4yacax B COOTBETCTBUM C Y4EOHbIM
nnaHom - 4/ 144

Buabl yuebHoM paboThbi:

TpyaoemkocTb (4achl)

Mo cemecT-
Bug yyebHown paboThbl Bcero pam
3
AyOMTOpHbIE 3aHATUSA 102 102
B TOM 4YuChe: nekuum 34 34
naGopaTopHble 68 68
CamocTosATenbHas paboTa 42 42
dopma NPOMEXYTOYHOW aTTecTauum
3auet X
Wroro: 144 144
dopma TekyLen atrectauum KoHTponbHas
pa6orta (1)

13.1. CopepxaHue pa3genoB QUCLMNINMUHbI:

HanmeHoBaHue pas-

Peanusauna pasgena
OUCUUNITUHBI C MOMO-

n/n CogaepxaHue pasgena AMCUUnnHbI .
Jerna aucuunmiuHbl L0 OHMaNnH-Kypca,
IQYMK *
1. NNekuun
AnropuT™Mbl 1 anro- SYMK
PUTMUHECKNE 3bIKN. CTpykTypa nporpammbl. CTpyKTypa A3blka «BeluucniTensHble
Peanusauusa anro- PYKTypa Mporp - CTPYKTYP : MeToAbl B XUMUU»
1.1 UTMOB CpencTEamu dopma. Knaccel. lNMpaBuna HacnegoBaHus. https://edu.vsu.ru/cour
P P Peannsauunsa nMHenHbIX anropuTMoB. — ——
s13blka NporpaMmmmnpo- se/view.php?id=10587
BaHu4
AYMK
«BbluncnutenbHble
MpumeHeHne Bbl4UC-
P OpraHu3aLysi pasBeTBrEeHHbIX anrOpUTMOB. METO/Ab! B XNMWN»
1.2 NUTENbHbIX METOA0B K https://edu.vsu.ru/cour

YcnoBHbIN onepaTop.
XUMWYECKMM 3agadvam

sel/view.php?id=10587
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AnropuTt™mbl 1 anro-
PUTMUYECKME A3BIKM.
Peannsauus anro-

OpraHmsau,vm pPa3BETBIEHHbIX anmrOPUTMOB.

QYMK
«BbluncnunteneHbie
MeTOoAbl B XUMUN»
https://edu.vsu.ru/cour

1.3 WTMOB CpeacTBaMm - -
P pea Onepartop BbIGOpa. selview.php?id=10587
A3blka NPOrpaMmmnpo-
BaHus
lMpuMeHeHue BblunC- OYMK
NINTENbHbIX METOO0B K ((Bb|‘-|V|Cﬂ|/|Teﬂbe|e
XUMU4eCKUM 3ajadvyaM | Peanusauus UMKNnYeckux anroputmos. One- METOAbI B XMnn»
1.4 paTopbI LKNa https://edu.vsu.ru/cour
' se/view.php?id=10587
AnropuT™Mbl 1 anro- OYMK
pPUTMUYECKNE A3bIKN. «BblyucnuTensHble
Peanusauus anro- Peanunzauusa yuknmyeckux anroputmoB. One- MeToabl B XMMUM»
aTopbl LMKNa. https://edu.vsu.ru/cour
1.5 MTMOB cpeacTBamu P - -
P ben selview.php?id=10587
A3blka NPOrpaMmunpo-
BaHus
QYMK
Mp1MeHeHe BblYmC- «BbluncnutenbHble
dannoBble TUNbI AaHHbLIX. BBOA U BbIBOA C MC-
NUTENbHbIX METOA0B K A A A METOADI B X MM
1.6 Nosib30BaHNEM TEKCTOBLIX Y TUMN3UPOBAHHbIX https://edu.vsu.ru/cour
XUMUHECKUM 38Aa4aM | hajinos se/view.php?id=10587
Twvin maccuB OYMK
Anroputmbl u anro- : «BblyncnutensHble
dopmMumpoBaHue npeobpasoBaHne 3IEMEHTOB
PUTMUYECKME A3bIKN. MaceuBa MeTOoAbl B XUMUU»
17 Peanusauwnsa anro- Copi oEKa SNEMEHTOB MACCHEA METOAOM https://edu.vsu.ru/cour
' pUTMOB CpeacTBamMm pTvp selview.php?id=10587
nepecTaHOBKW, NMy3blpbka, METOAOM HaxoXxae-
s13blka NPOrpaMmMmnpo-
BaHUS HWe CpeaHero ¢ UCNoNb30BaHNEM PEKYPCUBHO-
) ro anroputma.
OunHamnyeckme maccuebl. Tun ctpoka. Obpa- SYMK
MpuMeHeHMe Bblunc- | GOTKa TEKCTOBOI UHGOpMaLWK, npeacTasneH- | «BblumcnuTenbHbie
1.8 nUTenbHbLIX METOAOoB K | Hov Tunom CTpoka. METOAbI B XUMUN»
XMMUYECKIM 33Aa4aM https://edu.vsu.ru/cour
selview.php?id=10587
QYMK
AnropuT™Mbl 1 anro- MNpouenypel 1 dyHKUMK Nonb3osaTens MNpaeu- | «BuiuncnutensHble
PUTMUYECKNE A3bIKN. na nokanusauum o6bekTos. Pekypcus. MeToabl B XUMUN»
19 Peanusauwnsa anro- OpraHu3saums BbIMMCNUTENBHOMO anropuTma ¢ https://edu.vsu.ru/cour
' pUTMOB cpeaCcTBaMu ucnonb3oBaHWeM nognporpaMmm: pyHKUMI 1 se/view.php?id=10587
A3bIKa NPOrpaMMunpo- | npouenyp nonb3oBatens
BaHus
QYMK
«BblaucnntTenbHble
MeToAbl B XMUMUU»
MprmeHeHne BblYnC- Tun 3anucb. Tun MHOXecCTBO. PopMupoBaHme ht?p(s)sl/edu VSu.ru/cour
1.10 | nuTenbHbIX METOAOB K | MaccuBa AaHHbIX HA OCHOBE TUNOB 3anuchk, - * -

XUMN4eCKkum 3agavam

MHoxecTBO.

sel/view.php?id=10587
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an/IMeHeHMe Bbl4UC-
JNTINTENbHbIX METOAOB K

3agaym HaxoXAeHUs 3HaYeHUs 1 Tadynsauum

IYMK
«BblyucnntenbHble
MeToAbl B XUMUU»

1.11 | xumuyeckum 3apa- CINOXHOW (PyHKUMKW. 3afaqm HaxoXaeH s 3Ha- https://edu.vsu.ru/cour
yam. YEeHUS KOHEYHbIX N BECKOHEYHbIX PAOOB. se/view.php?id=10587
OYMK
MpUMeHEHe BbIYMC- «BbluncnurenbHblie
PelueHne xumuyeckux 3agad, cBogsLmMecs K
NUTENbHbIX METOI0B K Aad, CBoAAL METOAbI B XMnn»
1.12 YUCITEHHOMY pEeLUEeHUNI0 HeNWHENHbIX ypaBHe- https://edu.vsu.ru/cour
XMUMUHECKUM 3anataM | pyyi, selview.php?id=10587
PelwleHne xummnyecknx 3agad, CBOASALMXCS K AYMK
[MpUMeHEHNE BbIMUC- | YNCMEHHOMY MHTErPUPOBaHUIO. YncneHHoe nH- | «BbluncnutensHble
NUTEnbHbIX METOAOB K | TErpupoBaHMe METOAOM Tpaneuuin, MeToaoMm MeTOAbl B XMWY
1.13 | xumuyeckum 3aga- Cumncona. OueHka cxogumocTu MeToaoB. Ha- | https://edu.vsu.ru/cour
yam. XOXAEHME 3HAYEeHUs1 HTerpana ¢ 3agaHHoN selview.php?id=10587
TOYHOCTbHO.
FDUMEHEHNE BbIYMC PelueHne xuMmnyecknx n XMuMmnko- QYMK
P TEXHOMNOrM4Yecknx 3a4ad, CBOASALLMXCH K Haxo- «BbluncnuTensHble
114 | TMTEIbHLIX METOLOB K | s neHuto KOPHEN CUCTEMbI NIMHENHBIX Y HEMW- MEeTOAbl B XUMUMN»
XUMUYECKUM 3ada4aM | HenHbIX YpPaBHEHWUNA. https://edu.vsu.ru/cour
se/view.php?id=10587
n O6paLeHne, TpaHCMOHNMPOBaHME MaTPULbI; OYMK
PUMEHEHWE BbIYNC- | choyenne, yMHOXeHVe MaTpuL,. Pellenune cuc- | «BbluncnuTenbHble
nMTenbHbIX METOAOB K | TeMbl NUHENHBIX ypaBHeHWI MeToaoM Kpame- MeToabl B XMMUN»
1.15 | xumunyecknm 3apa- pa, Maycca, Maycca-XopaaHa. https://edu.vsu.ru/cour
yam. se/view.php?id=10587
JlokanbHas u rmobansHas annpokcumaums. An- | AYMK
MpuMeHeHVe Bblunc- | NMPOKCMMaLMs hyHKUWel 3apaHHoro Buaa. Me- | «BbluncnutenbHble
NTENbHBIX METOOB K | TOA HAMMEHbLINX KBaapaToB MHTepHonflLI,VIFI MeTOAbl B XUMUM»
1.16 nonmHomMmom JlarpaHxa, HetoToHa, cnnanH- https://edu.vsu.ru/cour
XUMUYECKMM 3adavyam - - P
WUHTepnonaums. PerpeccmoHHbI aHanuma. selview.php?id=10587
MpUMeHeHNe BbIYMC- Mouck pelweHnsa auddepeHLmanbHbIX ypas- QYMK
y Y - «
AUTENbHbIX METOR0B K HeHUN meTogoM dvinepa, metogom PyHre BbluncnutensHble
117 KyTTbl. PelueHne xummyecknx 3agad, cBoAs- MeTOAbl B XUMUM»
' XMMUHECKUM 3afa- LLIMXCA K YUCNEHHOMY peLleHuo anddepeHumn- | https://edu.vsu.ru/cour
Ham. anbHbIX YpaBHEHUI. se/view.php?id=10587
2. labopaTopHblie paboTbl
AnropuTt™msbl 1 anro- QYMK
PUTMUYECKME A3BIKM. «BbluncnntenbHble
Peanusauus anro- CTtpykTypa nporpammbl. CTpyKTypa A3blKa. mt?TojE/"/b' dB X”M"'”’/’
2.1 pUTMOB CpeacTBamMu dopma. Knaccel. lNMpaBuna HacnegoBaHus. /DS.' £ lﬁv,flé_“iggg;
a3bika nporpaMmupo- | Peannsauus nuHeHbIX anropuTmos. Selview.php 710=
BaHUs
AnropuTtmbl 1 anro- JYMK
pUTMUYECKMNE A3bIKK. o «BbluncnuntensHbie
22. | Peanusauus anro- praHusaums pasBeTBEHHbLIX anropUTMOB. MeTonbl B XUMUU»

pUTMOB CpeacTBaMm
A3blka NporpaMMmpo-

YCrnoBHbI onepaTop.

https://edu.vsu.ru/cour
se/view.php?id=10587
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BaHusa Free Pascal,
Python

AJ'II'OpI/ITMbI nanro-
PUTMUNYECKNE A3bIKU.
Peanusaunsa anro-

OpraHmsau,vm Pa3BETBMEHHbIX almrTOPUTMOB.

QYMK
«BbluncnutenbHble
MeToAbl B XUMUU»
https://edu.vsu.ru/cour

2.3 MTMOB CpeaCcTBaMu : -
P PEA Onepatop BbIGOpA. selview.php?id=10587
A3blka MPOrpamMmmmnpo-
BaHUS
ARropuTMbl U anro- QYMK
pUTMUYECKME A3bIKN. «BbluucnurenbHble
Peanm3a|_“/|;| anro- MeTodbl B XUMUN»
Peanusauus umnknuyeckux anropmtmos. One- https://edu.vsu.ru/cour
24 puUTMOB cpeacTsamu - -
3bika Nporpa 00 paTtopsbl LmKna. selview.php?id=10587
A3blka MPOrpamMmmmnpo-
BaHUS
Anroputmbl 1 anro- QYMK
pUTMUYECKNE A3bIKU. «BbluucnurenbHble
Peanusauus anro- xt?TOL/l/bldB XWMV'”’/’
s://edu.vsu.ru/cour
25 UTMOB CpeacTBaMu Peanusaumsa umknuyeckux. OnepaTopbl Uukna. DS :
zsbn(a npsrpflaMMMpo paTop se/view.php?id=10587
BaHus
AnropuT™Mbl 1 anro- OYMK
pUTMUYECKNE A3bIKU. «BbluncnutensHbie
Peanusauus anro- daiinosble TUMbI AaHHbIX. BBOA 1 BbIBOZ C MC- xt(taTozE/l/bldB X”M"'”’/’
2.6 PUTMOB cpeacTBamMm Nonb30BaHWeM TEKCTOBLIX U TUMN3MPOBAHHbIX ps./fedu.vsu.ru/cour
o se/view.php?id=10587
s13blka NPOrpaMmMmnpo- aiinos
BaHUS
AnropuTtmbl 1 anro- Tvn MaceuB. SI;/MK
puUTMUECKMe A3bIKM. | dopmupoBaHme NpeobpasoBaHme anemenTos | «CBIMNCIMTENBHLIE
Peanusauus anro- MaccyBea. xeToﬁlbldB X”M"'”’/’
2.7 | putmos cpeacteamn | COpTMPOBKA 3MEMEHTOB MaccuBa METOLOM tt/pg € lrj]vjlé_“iggg;
A3blka MPOrpaMmMupo- | NEPECTAHOBKY, Ny3bipbka, METOAOM HaxoxXAe- SE/VIEW.PNP £1d=
BaHus HWe cpeaHero ¢ UCNorb30BaHNEM PEKYPCUBHO-
ro anroputMa.
AnropuTt™msbl 1 anro- QYMK
pUTMUYECKNE A3bIKU. «BbluucnurenbHble
Peanusauus anro- [Hamuueckme maccussl. Tun ctpoka. OBpa- xt?TO:E/'-/b'dB X”M"'”’/’
2.8 | putmoB cpeacTBamm | 6OTKa TEKCTOBOI MHEDOPMALMK, NPEACTABEH- ps://edu.vsu.ru’cour
Hol TunoM CTooka se/view.php?id=10587
s13blka MporpamMmmmnpo- poka.
BaHus
ARropuTMbl U anro- QYMK
prwmcowe s | PSP Gyt onosmenn e | e
Peanm3au||/|ﬂ anro- ) Yy . MeTodbl B XUMUN»
29 OpraHusaums BblYUCIUTENBHOIO anropuTma c https://edu.vsu.ru/cour
' PUTMOB CpeACTBAMM ncnonb3oBaHWeM noanporpaMmm: pyHKUMm n se/view.php?id=10587
ASBLIKA NPOTPAMMUPO- | 161 1e1yp nonb3osaTtens
BaHUS
AnropuTtmbl 1 anro- OYMK
PUTMUYECKME A3BIKU. Twun 3anucb. Tun MHOXecTBO. PopMupoBaHme «BbluncnnteneHble
2.10 MaccuBa AaHHbIX Ha OCHOBE TUMOB 3anuchb, MeToabl B XUMUN»

Peannsauus anro-
puUTMOB cpeacTBamu

MHoecTBO.

https://edu.vsu.ru/cour
se/view.php?id=10587
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s3blka NPOrpaMMmpo-
BaHuWs

I'IpmmeHeHMe Bbl4UC-
JINTEJIbHbIX METOAO0B K

3apayn HaxoXaeHus 3Ha4YeHns n Tabynsaumm

IYMK
«BbluyncnurtenbHble

2.11 | xuMuyeckum 3aga- CMOXHON PYHKUMK. 3a4a4n HaXOXOEHNS 3Ha- METOAbl B XUMUN»
yam. YEHUSI KOHEUHbIX U BECKOHEUHbIX PSAOB. https://edu.vsu.ru/cour
se/view.php?id=10587
lMpuMeHeHue BblunC- OYMK
NUTEnNbHbIX METOAOB K | PelleHMe XMMUYECKNX 3afad, cBoasLmecs K «BelqucnuTenbHble
2.12 | xummyecknm 3ana- YMCINEHHOMY pPELUEHNI0 HEMMHENHbIX YpaBHe- METOAb! B XUMUN»
yam. HU. https://edu.vsu.ru/cour
se/view.php?id=10587
PelwleHne xummnyecknx 3agad, CBOASALMXCS K AYMK
[MpUMeEHEHNE BbIMUC- | YNCMEHHOMY UHTEIPUPOBaHUIO. YncneHHoe uH- | «BbluncnutensHble
nuTeneHbIX METOAOB K | TErpUpOBaHNE MeTOAOM Tpaneuui, MeToA0M MeTOAbl B XUMUMY
2.13 | xumunyeckum 3apa- Cumncona. OueHka cxogmmocTn metodoB. Ha- | https://edu.vsu.ru/cour
yam. XOXOEHWe 3Ha4YeHNst MHTerpana ¢ 3agaHHoum se/view.php?id=10587
TOYHOCTbHO.
lMpumeHeHue Bbluuc- | PelueHne XMMMUYECKUX U XMMUKO- QYMK
NUTENbHBIX METOOOB K | TEXHOMOrMYECKUX 3aad, CBOAALLMXCS K Haxo- «BbluncnuTensHble
2.14 | xuMuueckum 3aga- KOEHMIO KOPHEN CUCTEMbI SIMHENHBIX U Hern- MeTOAbl B XMWY
yam. HelHbIX ypaBHEHWN. hﬁpgﬂeduygunﬂcour
se/view.php?id=10587
MpumeHeHue Bblunc- | O6palleHvne, TpaHCMOHMPOBaHUE MaTpULbI; OYMK
NUTENbHBIX METOAOB K | CIOXeHWe, yMHOXeHVe maTpuu. Pewenne cuc- | «BbluncnutensHble
2.15 | xumuueckum 3ana- TEeMbI NIMHENHbIX ypaBHeHW meTogom Kpame- MeTOAbl B XMWY
yam. pa, Naycca, Maycca-XXopaaHa. hupgﬁeduygunﬂcour
se/view.php?id=10587
MprmeHeHue Bblunc- JlokanbHas u rnobanbHas annpokcuMmaums. An- | 9YMK
nUTenbHbIX MeToaoB K | MPOoKCnmMmauma q)yHKU,VIeI?I 3apaHHoro Bmaa. Me- «BbluncnuteneHble
216 | xumuaeckum sapa- TOA HaMMEHbLUNX KBaapaToB MeToAbl B XUMUM»
yam. WHTepnonauua nonvHomom JlarpaHxa, Hbeto- hnpgﬂeduysunﬂcour
TOHa, cnnanH-uHTepnonaums. PerpeccnonHbin | se/view.php?id=10587
aHanms.
MprmeHeHne BblYnC- Mouck peweHns guddepeHumanbHblx ypasHe- | QYMK
NUTENbHBIX METOAOB K | HUM MeTodoM Jnnepa, MeToaom PyHre-KyTTbl. «BbluncnutensHble
2.17 | xumuueckum 3aga- PelieHne xmummnyeckux 3agad, CBOASALLMXCA K MeTOAbl B XUMUMY
yam. YyUCrneHHoMy peLueHuto guddepeHumnansHbIX https.://edu.vs.u.ru/cour
YpaBHEHWNA. se/view.php?id=10587
13.2. Pasgenbl AucumninuHbI U BUAbI 3aHATUNA:
Buabl 3aHaTui (Yacos)
HanmeHoBaHue pasgena
Ne ONCLUNINHBI Nek- | Mpaktnueckue | NabopatopHble | Camoctoa- | Bcero
|-|/ LUnn TenbHada
paboTta
n
ANropuTMbl U anropuTMmye- 18 40 14 72
1 CKne A3blkn. Peanusauna an-
ropuTMOB CpeacTBamMu A3blka
nporpaMMnpoBaHuS.
lMpuMeHeHne BbluMCcnnTENb- 16 28 28 72
2 | HbIX METOO0B K XMMUYECKUM
3agavam
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WNtoro: | 34 68 42 144

14. MeToagu4eckue ykasaHusl ons oby4yarowmxca No OCBOEHUIO AUCLUNIIUHDI

Mpn peanusaumm OUCUMNANHBI C UCMOMNb30BaHWEM OUCTaHUMOHHBIX OoBpasoBaTenbHbIX
TEXHOMOIMMMN MCMNONb3YTCA WMHCTPYMEHTbl 3MNEKTPOHHOW MHGAOPMAaLUNOHHO-06pa3oBaTenbHON
cpeabl BIY «3OnekTpoHHbIM yHuBepcuteT BIY» (https://edu.vsu.ru) w/mnu “MOOK BIY”
(https://mooc.vsu.ru), cepeuckl BuaeokoHdepeHumin (BigBlueButton, Zoom, Discord u gp.), anekx-
TPOHHaA no4yTa, MecceHaXepbl U COLCETU ANS OraHn3aumm NEKUNOHHbIX, TabopaToOpHbIX 3aHATUN
N caMOoCTOATENbHON paboTbl CTYAEHTOB.

OBnageHue 3HaHUAMKU MO AUCLMNIIMHE npegnonaraeT nocelleHme nekumni n nabopartop-
HbIX 3aHATMIW, NPOBOAMMbIX MO PYKOBOACTBOM MNpenofasaTens, a Takke akTMBHYH CamMOoCTOs-
TenbHyo paborTy.

®opmbl paboTbl CTYAEHTOB NPU U3YYEHUN OUCLMNIIMHBbI OTPaXeHbl B METOONYECKUX Ma-
Tepuanax K Kaxaon Teme 3aHsaTus.

Mpn nM3ydeHUM AMCUMNAMHBI UCNONBL3YIOTCA cnegylowmne Buabl U POPMbl ayaUTOPHON paboThbl
CTYOEHTOB:

- NocelleHne NeKkunin;

- BbIMNOMHEHME NPAaKTUYECKUX 3aaHNN;

- U3yyeHne y4yebHOW, Hay4yHOM U MEeTOOUYECKON NuTepaTypbl C UCNONb30BaHNEM pecypcoB OMb-
nunotekn BIY, matepuanos, pa3MeLLEHHbIX B 3NIEKTPOHHOM Kypce Ha oGpa3oBaTtenibHOM noprane
«ONEeKTPOHHbIV YHMBEpCUTET BIY» 1 31EKTPOHHBIX BUOINOTEYHBIX CUCTEM;

- TeCTUpOBaHNE;

KoHTponb pe3ynbTaToB CaMOCTOSATENbHOM paboTbl CTYAEHTOB, KOTOPYIO OHW BbIMOSHAOT Ha Nna-
BGopaTopHbIX 3aHATMSAX OCYLLECTBMSETCS B npederiax BpeMeHW, OTBEAEHHOro Ha 3aHATMe Mo
ANcumninHe.
POpMbl KOHTPONSA NPU U3yHEHUN OUCLMMTIHBI:
- MHAMBUAYyarnbHOe rnpakTuyecKoe 3afaHue;
- TeCTUpOBaHue.
Mpn M3yyeHnn ANcCunNnHbLI UCNONb3YTCA criegyowme Buabl U OpMbl BHEAYAUTOPHON paboTbl
CTYOEHTOB:
- n3yvyeHne y4yebHon, Hay4yHOM U METOANYECKOW NUTepaTypbl C UCNOSb30BaAHNEM pecypcoB Gub-
nnotekn BI'Y, maTepuranos, pasMeLLEeHHbIX B 3JIEKTPOHHOM Kypce Ha obpa3oBaTenbHOM nopTrane
«ONEKTPOHHBIN YHMBEpCUTET BI'Y» 1 aNEKTPOHHbBIX BUBANOTEYHBIX CUCTEM;
- BbINOSTHEHME MHAMBMAYAIbHbIX NPAKTUYECKMX 3a4aHNn NO TEMaM;
- CaMOTeCTMpOBaHME B ANEKTPOHHOM Kypce Ha obpa3oBaTenbHOM nopTane «ANeKTPOHHbIA YHU-
BepcuteT BIY»
KoHTponb pesynbTaToB BHEayAUTOPHOW CaMOCTOATeNbHOM paboTbl npenogasaTtesi OCyLLEeCTB-
NseT B 3NEKTPOHHOM Kypca Ha Kypce Ha obpasoBaTenbHOM nopTtane «ONeKTPOHHbIA YHUBEPCU-
TeT BI'Y» Ha kaxgom nabopaTopHOM 3aHATUWM B Npeaenax BPeMeHW, OTBEAEHHOro Ha 3aHATue
no ANCUMNNnHE.

B xoge noarotoBku K nabopaTtopHbIM 3aHATUMAM, TEKYLLUMM U NPOMEXYTOYHbIM aTTecTaum-
AM CTYAEHTY peKOMeHAYeTCH akTMBHO MCMOMb30BaTb SMNEKTPOHHbLIN KypC "BbluncnuTensHble Me-
ToAabl B xvmun", pasmelleHHbln Ha O6pasoBatenbHOM nopTane "OneKTPOHHbIN YyHUBEepCUTeT
BI'Y", roe pasmeLleH AONOSHUTENbHLIM TEOPETUYECKNI MaTepuarn no TeMe 3aHATUSA, TECTbl AN
CaMOrpoBEpPKK, NpaKTUYeckMe 3agaHusa no AUCUUNINHE 1 nepeyeHb BONPOCOB AN MNOArOTOBKU K
TEKYLUMM 1N NPOMEXYTOYHbIM aTTecTaumsam. Takke CTyAeHTY pekoMeHAYyeTCsl UCNonb30BaTb BECb
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Habop MeTo4oB M CpeacTB COBPEMEHHbIX MHPOPMALMOHHBIX TEXHOMNOMMI A8 U3YyYeHusa oTede-
CTBEHHOW M 3apybexxHon nutepaTypbl MO AUCUMUMIMHE, OLEHKU M aHanu3a ee TeKyLlero cocTos-
HWUS1 U NEPCNEKTUB Pa3BUTUS.

CTyneHTy npegocTaBnseTcs BO3MOXHOCTb paboTaTb B KOMMbIOTEPHOM Kracce Xumuye-
ckoro dakynbTeTa (271 ayguTtopus), npedocTaBnseTcs OOcTyn K MIHTepHeT-pecypcam u anek-
TPOHHOW NoYTe, NPorpamMHOMY oGecnevYeHno KOMMbITEPHOrO Kracca gakynbTeTa, pecypcam
3oHanbHoM Hay4HoW 6ubnuotekn BI'Y, B TOM uncne aneKkTpoHHO-OMBNNOTEYHLIM CUCTEMAM.

15.  YyebHo-meTOAMYECKOe U MHMOpPMaLMOHHOE obecneyeHne AUCLUNIIUHDI
a) OCHOBHas nuTepaTtypa:

Ne n/n M CcTOYHMK

1 CeBepaHc, Y. P. Python gns Bcex [QnekTpoHHbIn pecypc] / CesepaHc Y. P. Mockea
" | : OMK Mpecc, 2022. 262 c. — URL:https://e.lanbook.com/book/241115
AmocoB A. A. BelumcnuternbHble MeToabl [ONeKTpoHHbIN pecypc] / Amocos A. A.,
2. | Oy6wuHckun KO. A., KonyeHoBa H. B. — 4-e uag., ctep. — CaHkT-lNeTepbypr : JlaHb,
2014 .— 672 c. — URL:http://e.lanbook.com/books/element.php?pll_id=42190>.

0) gononHuTenbHasa nuTepaTypa:
Ne n/n MCTOYHMK
BtonccoH, ®. AHanms noBegeHYeckux gaHHblx Ha R n Python [OnekTpoHHbIA pecypc]
/ BronccoH ®. Mockea : IMK [Mpecc, 2022. 368 c. —

3. URL:https://e.lanbook.com/book/241145
Kpbinog, B. N. BeluncnutenbHelie metoabl / B.W. Kpbinos, B.B. Bobkos, .M. MoHa-
4 CTbipHbIN ; pea. E. KO. XoaaH ; pea. E. B. WnknH .— Mocksa : Hayka, 1977 .— 400 c.
' — http://biblioclub.ru/ .—
<URL:http://biblioclub.ru/index.php?page=book&id=456989>.
KaHbirmHa, O. H. BbluncnutenbHble MeToabl B Xumun : y4ebHoe nocobue / O. H. Ka-
5 HbirMHa. — OpeHbypr : OIY, 2019. — 99 c. — ISBN 978-5-7410-2274-0. — TekcT :

3NEKTPOHHbIN // J1aHb : aneKkTpoHHO-0MbnunoteyHas cuctema. — URL:
https://e.lanbook.com/book/15994

Anekcees E. lNporpammnpoBaHue Ha Free Pascal n Lazarus / E. Anekcees, O. Yec-
HokoBa, T. Kyuep. — 2-e nsg., ucnpas. — Mocksa : HaunoHanbHbii OTKPbITbIN YHK-
6. BepcuteT «MHTYWUT», 2016. — 552 ¢. — URL:
https://biblioclub.ru/index.php?page=book&id=429189

Wwnpokos, A.N. NHdopmaTuka. PaspaboTka nporpamm Ha si3bike nporpammMmpoBa-
HUA MnToH. Ba3oBble A3bIKOBbIE KOHCTPYKLUNK [OneKkTpoHHbI pecypc] / A.N. LWWupo-
7. ko, M.O. lMNbiwHsak. - M. : MUCnC, 2020. — ISBN 5-907226-76-0 .—
<URL:https://www.studentlibrary.ru/book/ISBN9785907226760.htm|>.

CtuseHc, P. Delphi. lotoBble anroputmel / CtueeHc P. .— Mockea : MK [Mpecc,

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

Trokaues H. A. MNporpammupoBaHme B Delphi ana HaunHarowmx : y4eb. nocobue ans
CTyA. By30B, 06y4. no cneynansHoctn 351400 "MpuknagHas nHgopmaTtuka (no o6-
9. nactam)" n gpyrum cneuunansHoctsam / H.Tiokaues, K. Peibak, E. Muxannosa. —

C6. : BXB-MeTepbypr, 2007. — 651 c.

MporpammupoBaHme Ha a3bike MNackanb : y4eb. nocobue ons crtyq. By30B, o0yy. no
HanpasneHuto noaroT. 6akanaBpoB U MarncTpoB "MIHdopmaTuKa 1 BbIYUCIT. TEXHUKA"
10. 1 NO HanpaBneHnsam NoaroT. AUNIIOMUp. cneunanucToB "HdopMaTrka 1 BblYMCH.
TexHuka" n "MindopM. cuctembl" : 3agadHuk / [nog peq. O.®. Yckoson]. — CI16. :
Mutep, 2002.— 333 c.

11. MpoTtacosa W. B. YncneHHble metoabl. NMpuMmeHeHne B xumun : y4eb.-meToq. Noco-



http://biblioclub.ru/index.php?page=book&id=456989
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6ue no kypcy "YmucneHHble MeToabl M NPOrpaMMUPOBaHNE" MO cneunanbHOCTAM:
020201 (011000) - Xumusa / N.B. MpoTacosa, B.A. KpbicaHos .— BopoHex : JTOl
BIy, 2005 .— 47 c.

B) MHOPMALIMOHHbIE 3MEKTPOHHO-06pa3oBaTernbHble pecypchl (oduumanbHble pecypcbl MHTepHeT)™:

Ne n/n MCTOYHMK

12 NHdopmaumnoHHas cuctema "YHuepcutetckas 6ubnmoteka ONLINE" —
' URL.: http://biblioclub.ru
OnekTpoHHO-6ubnmoTeyHasa cuctema "Msgarenbcteo "flaHb" —
URL:http://e.lanbook.com
OnekTpoHHO-6ubnunotevHas cuctema "KoHcynbTaHT cTygeHTa". — URL:
http://www.studmedlib.ru
15. Hay4yHas anekTpoHHasa 6ubnuoteka — URL: http://www.elibrary.ru
OnekTpoHHasa 6nbnmnoTteka BopoHexckoro rocygapctBeHHoro yHusepeuteta — URL:

13.

14.

16. i :
http://www.lib.vsu.ru
17. O6pasoBatenbHbIn MatemaTnydeckmii cant - URL: http://www.exponenta.ru
18 MHdopmaumroHHas cuctema "EgmHoe OkHO JocTyna K obpasoBartenbHbIM pecypcam”
' . — URL: http://window.edu.ru
19 MpoTtacosa U.B. BelumcnutenbHble MeToAbl B XUMUW. SNEKTPOHHLIN Kypc/ N.B. MNpo-

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

16. MNMepe4yeHb y4ebHO-MeTOAMNYECKOrO ob6ecneyeHnsa ANA CaMOCTOATEeNIbHOU pabo-
Tbl

CamocTodateneHasa pabota

Ne n/n NcToYHUK

MpakTrkym no nHdopmatuke. Ctatuctnyeckasi 06paboTka XMMMUYECKOro SKCNEPUMEHTa
CcpeacTBaMuM S1EKTPOHHbIX Tabnuuy, [SNeKTPOHHLIN pecypc] : y4ebHO-MeToan4ecKkoe no-
cobuve : [gns ctyaeHToB 1-ro Kypca xumudeckoro dakynbTeTa, ANs HanpasBreHun:
04.03.01 - Xumus, 04.03.02 - Xumus, msmnka n mexaHvka matepuanos (6akanaespuar),
1 04.05.01 dyHgameHTanbHasa n npuknagHas xumusa (cneuvanuteT)] / BopoHex. roc. yH-
T ; cocT. U.B. lMNMpoTtacosa ; cocT. N.B. HeuaeB .— OnekTpoH. TekcToBble AaH. — Bopo-
Hex : UspaTtenbckuin gom BIY, 2017 .— CeobogHbI gocTtyn ns uHtpacetn By .—
TekctoBbin  avn .—  Windows 2000; Adobe Acrobat Reader .—
URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m17-80.pdf.

MpoTtacoea W.B. BeluncnutenbHble MeTOObl B XMMUK: DNEKTPOHHbIN Kypc/ W.B. MNpoTa-

3 coBa. — URL: https://edu.vsu.ru/course/view.php?id=10587
MpoTtacosa W. B. YncneHHble metoabl. [NpumeHeHne B xumun : y4eb.-meTtoa. nocobue
4 no Kypcy "YncneHHsle MeToabl 1 nporpamMmmupoBaHmne” no cneuyunansHoctam: 020201

(011000) - Xummns / U.B. MNpoTacosa, B.A. KpbicaHoB .— BopoHex : J10IN BI'Y, 2005 .—
47 c.

17. ObpasoBaTtenbHble TEXHONIOrMU, UCNONIb3yeMble MpPU peanusauum y4ebHoOWM
OUCLUMNINUHBLI, BKIIOYaA AUCTaHUMOHHbLIE obpa3oBaTenbHble TexHonoruum (OOT,
3neKTpoHHoe oby4yeHue (J0), cmewaHHOe OOy4YeHue):

Mpn peanuaaumm GUCUUNIIMHBI UCMOMb3YTCA TEXHONOMNMU:

1. OpraHusauusa B3anMOOEWNCTBMA CO CTyAeHTamu NocpeactBoM MecceHxepa B JYMK,
3ANEKTPOHHOW noYThl - protasova@chem.vsu.ru, yepes cant dakynbTeTa -
http://www.chem.vsu.ru

2. Wcnonb3oBaHue 3aneKTpOHHbIX BMBMMOTEYHBIX CUCTEM U NPOECCUOHANbHbIX ANEKTPOH-
HbIX PECYpPCOB ANSA OpraHn3aumm CamoCcToATeNbHOW paboTbl:




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

OBC «YHuBepcuteTckasa 6ubnunoteka oHnaHy». <URL:http://biblioclub.ru/>,

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

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

O6pasoBaternbHbIin nopTan “AnekTpoHHbLIN yHMBepcuTeT BIY”,

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

OdmumanbHoe arnekTpoHHoe wu3gaHve Xumudeckoro dakynbteta MIY B UHTepHeT.

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

O6pasoBaterbHbI MaTeMmaTnyeckmii cant Exponenta.ru.  <www.exponenta.ru>

Hay4Has anekTpoHHasa 6ubnuoteka. — <http://www.elibrary.ru>,

MHdpopmaumnoHHas cuctema "EamHoe okHO gocTtyna k obpasoBaTternbHbiM pecypcam” . —

<http://window.edu.ru>

3. lMporpammHoe obecneyenne — WinSrvStd 2012 RUS OLP NL Acdmc 2Proc, AHTUBMpYC
Kacnepckoro, AHTusmupyc Dr. Web, MS Office 2003 Std Win32 RUS OLP NL AE, GaussianQ9,
Microsoft Windows 7, lNporpammHasa cuctema gnst o6HapyXeHUs TEKCTOBbIX 3aMMCTBOBaHUN B
y4eOHbIX 1 Hay4dHbIX paboTax «AHTunnarnat.BY3», CMNC «TAPAHT-O6pasosaHuney, CI1C "KoH-
cynbTaHT lMNMntoc" ansa obpasosaxus, LibreOffice, Mozilla Firefox

18. MaTepmanbHO-TeXHUYeCKoe obecneyeHme ANCLUNIIUHbI

1. AyautopHbin dooHa koprnyca Ne1 no yn. YHusepctutetckasa nn.1 - 271 ayautopud, Uk-
TepHeT-ueHTp By

2 Mebenb n obopyaoBaHue y4ebHbIX ayauTopun - CTONMbI, CTYNbSA, MynbTUMeANAHas ne-
pPEeHOCHas CMCTEMa, SNEKTPOHHO-BbIYUCTIUTENBHAsA TEXHUKA.

3. KomnbloTepHbIN Knacc Ha 12 nocagoyHbIX MecT, 060pyaoBaHHbLIX NEPCOHasbHLIMU
koMnbloTepamMu Ha 6a3e npoueccopos Intel, 06beaNHEHHbIX B NOKanbHY BblMUCIIUTENbHASNA
ceTb, MOAKITIYEHHYIO K ceTu BopoHexXcKoro rocyHnsepcuTteTa, umetowme Bbixod B HTepHeT.

4. MNpegycmoTpeHa BO3MOXHOCTb ODYyYEeHWS MHBaANMOOB U NUL, C OrPaHUYEHHbIMU BO3-
MOXHOCTAMW 300POBbS C NMPUMEHEHMEM chneuunanbHoro 060pyaoBaHUSA: KOMOHKW, MynbTUMeann-
HbI NPOEKTOP, OfepaunoOHHbIE CUCTEMbI C PEXMMOM HACTPOMKU cneumnanbHbIX BO3MOXHOCTEN
(onTumMmM3auuna M3obpaxeHnss Ha 3KpaHe, MOAKIIYEHNE peXnma YTEHUsI C dKpaHa, roriloCoBOro
BBOAA W Op.), MOOUIbHbBIE KOMMBIOTEPLI — HOYTOYKMN.

19. OueHo4HbIe cpeacTBa Ansa npopeneHus TeKymeﬁ n HpOMe)KyTO‘-IHOﬁ aTtTecTummn

MopsiAok oLeHKM 0cBoeHMsl oby4yatowmmMmucs y4ebHoro matepuana onpegensieTcs
cofepxaHueM Criefyrowmnx pasnenos ANCLUUMINHGI:

No HanmeHoBaHue pas- NHankaTop(bl)
/' Jena ancumnnmHbl KomneTeHums(n) JOCTUXeHns OueHou4Hble cpeacTea
i (moayns) KOoMneTeHumm
Anroputmbl 1 anro-
MNpakTuyeckoe
1 | PUTMMYECKIE ASBIKM. sanaHne
Peanusauus anroput- MK 3 MK.3.1 Tect '
MOB CpeacTBaMm si3bl-
Ka NporpamMmmupoBaHuS.
5 lMpumeHeHue BblYKC- MpakTnyeckoe
" | NUTENbHbIX METOAOB K MK MK 3.2 3agaHue,
XUMUYECKUM 3aa4am Tect
lMepeyeHb BOMpocoB
MpomexxyToyHasa aTTecTaumsacopma KOHTPONS — 3a4eT MpakTnyeckoe
3agaHue
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20. TunoBble OLEeHOYHbIe cpeacTBa U MeToaAu4YecKkue matepuarnbl, onpege-
nawowme npouenypbl OLleHUMBaHUA

OueHKa 3HaHWn, YMEHUIN N HABbLIKOB, XapakTepusytoLllasa atanbl (PopMMPOBaHNSA KOMMNETEH-
LUUIN B paMKax M3ydeHnss OUCUMNINHBI OCYLLECTBISIETCA B XO4E TEKYLLMX U NPOMEXYTOUHbIX aTTe-
cTauun.

Tekywme atTectaumm NPOBOAMTCS B COOTBETCTBUM C MNONoXeHMeM o Tekyllen aTTecTaumm
obyvatoLmxcsi No nporpaMmaM BbiCLLEro 06pa3oBaHMsi BOpOHEXCKOro rocygapCTBEHHOIO YHU-
BepcuTeTa. TekylimMe aTTecTauum NPoBOAATCS B POpMe KOHTPOSbHOM paboTbl. Kputepun oueHm-
BaHWs NPUBELEHbI BbILLE.

[MpoMexXyTOoYHble aTTecTaumn NPOBOASATCS B COOTBETCTBUM C [MoNOXeHneM O NPOMEXYTou-
HOW aTTecTauun obydaromxca no nporpammam Bbicliero obpasoBaHus. NpomexyToyHas aTTe-
crtaums (3adeT) npooautcsa B doopme TecToBoro onpoca Ha obpasoBaTefibHOM nopTarne "dOnek-
TPOHHbIA  yHUBepcuTeT BIY" wuHOMBUOYaNbHOrO KOHTPOMbHOrO  3agaHusi.  KOHTPONnbHO-
N3MepuTEnbHbIE MaTepumarnbl MPOMEXYTOYHOM aTTecTalmmn BKOYaoT B cebs TeopeTnyeckme Bo-
npockbl (B TecTe), NO3BONSAOLWME OLUEHUTb YPOBEHb MOSTYYEHHbIX 3HAHUW M MpakTUyYeckne 3aga-
HWH, NO3BONSOLLEE OLEHUTL CTeneHb CHOPMUPOBAHHOCTN YMEHUIN U HABbLIKOB.

I'IpV| OUeHnBaHUN NUCNOJIb3YHOTCA KOJIMYeCTBEHHbIE LUKallbl OLIEHOK. KpVITepVIVI oueHnBaHuA npu-
BeOeHbl HNXe

20.1. TeKywWwmn KOHTPOJIb YCNeBaeMoCTH

KoHTporb ycneBaeMocTu Mo AUCUMINIIMHE OCYLLECTBNSETCH C NMOMOLLbIO CleayoLnx oue-
HOYHbIX CPEACTB:

[aHbl ABe KBagpaTHble BewecTBeHHble MaTpuubl 10-ro nopsigka. HanevataTtb kBagpaT ToW M3
HUX, B KOTOPOM HaMMeEHbLLAst CyMMa AuaroHasibHbIX 3NeMeHTOB, CYMTasl, YTo Takas MmaTpuua oa-
Ha.

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

2. CocTaBuUTb NpouUeaypy, 3aMEHSIIOLLYI0 B UCXOA4HOW CTPOKE CMMBOJSIOB BCe eaAnHMULbI Hymns-
MW, @ BCe HyNu eauHMLaMn. 3aMeHa [0MKHa BbINOMHATLCS HAYMHAs ¢ 3a4aHHON No3uLMK CTPO-
KW.

3. OnucaTb yHKUMIO Step(x,n), OT BELLECTBEHHOMO X M HaTypanbHOro N, BbIMMCISIOLLYIO
(4epes yMHOXEHWE) BEMUUMHY XN, U UCNOMNbL30BaTh ee ANA BbIYNCIEHUS 3HAYEHUS BbIPaKEHMS
b =27+ (a+1).

4. [an dann f, KOMNOHEHTLI KOTOPOro ABNAKTCA AEUCTBUTENBHLIMU YicnamMmu. Hatm cymmy
KOMMNOHEHT channa f.

5. [aH dann f, KOMNOHEHTbI KOTOPOro ABMAKTCS LenbiMM Yucnamu. 3anncaTb B hann g Bce
yeTHble yncna cdanna f, B hann h - Bce HeveTHble. [opsaok criegoBaHus YNCEN COXpaHSAeTCs.

6. [aH cumBonbHbIN dann f. MNonyuuT konuio danna B aine g.

7. [an cann, cogepxawmnin ceegeHnsa ob anemeHTax: ykasblBaeTCs Ha3BaHWe, 3HaK, nopsaa-

KOBLI HOMep, aTOMHasi macca, MmeTann/HemeTtann. Hantm nopsgkoBble HOMEpa W Ha3BaHUS
BCEX HEMETAarsNoB.

8. HaH danin, cogepxawmi ceegeHnst o6 anemeHTax: ykasbiBaeTcs Ha3BaHue, 3HakK, nopsa-
KOBLI HOMep, aToOMHasi macca, MmeTann/HemeTtann. Hantm nopsagkoBble HOMEpa W Ha3BaHUS
BCEX HeMeTarJsioB.

9. Hantu CyMMY NONMOXUTENbHbIX N Npon3BeaeHmne oTpuuaTesibHbIX 3lIEMEHTOB ABYMEPHOIro
mMaccuBa.



10. BbiBeCTM Ha neYyaTb HOMepa NO3MLUUIA, B KOTOPbIX HAXOAATCS HyNeBble 3NEMEHTbI ABY-
MEPHOro Maccuea.

11. MomeHATb MecTamm CTPOKM N n m, ctonbubl | n k kBagpaTHOM MaTpuubl.

12. OGHYyNUTL anemeHTbl cTonbua ABYMEPHOrO MaccuBa, COAEpXKallero MakCUMarnbHbIN
SNEMEHT.

13. B ctonbuax maTtpuubl dnemMeHTbl NepectaBUTb Tak, YTOOblI MX 3HAYeHWs HapacTanu c

yBennm4yeHnem HomMmepa CTPOKWN.

14. [aHbl HaTypanbHOe YMCro N, CTpoka ASIMHOW B N cMMBOMOB. [pynnbl CMMBOSIOB, pasae-
NneHHble npobenamu ( OOQHMM UNN HECKONBKMMW) U HE codepxalwime npobenoB BHyTpU cebsi, Oy-
AEeM cuuTaTb crio8amu. Hamtm camoe OnMHHOE CnoBO B BEAEHHOMW (hpase M nocymtaTb YUCIo
CnoB.

15. [aHbl HaTypanbHOe YNCAOo N, CTPOoKa AMHOW B N CUMBOMOB. ['pynnbl CUMBONOB, pasae-
neHHble Nnpobenamu ( OOHMM U HECKONBbKMMN) N He coaepkalume npobenos BHyTpu cebs, Oy-
AeM cuuTaTb cr108amu. BbiiICHUTL, BCTpeYaeTcs i B CTPOKe nocrneaoBaTenibHOCTb CUMBOSIOB
COCTOSALLAsA U3 CTOALLNX PSAOM TPEX TOYEK.

16. [aHbl HaTypanbHOe YNCOo N, CTPOKa AfMHOW B N CMMBOMOB. ['pynnbl CUMBONOB, pasae-
neHHble npobenamu ( 0 QHMM U HECKONBbKMMN) N He coepkalume npobenos BHyTpu cebsi, Oy-
AeM cuntatb crroeamu. lNoacynTaTb KONMYECTBO CMOB B AAHHOW NOCNeoBaTenbHOCTH.

17. [aHbl HaTypanbHOe YNCOo N, CTPOKa AfMHOW B N CMMBOMOB. 'pynnbl CUMBONOB, pasae-
neHHble npobenamu ( O OHMM NN HECKONBKMMK) N He codepkalume npobenos BHyTpu cebsi, Oy-
AEM cunTaThb crro8amu. HaiTu KONMYECTBO CroB, HauYnHaroLWmxcest ¢ OykBbl, 3a4aHHON NONb30Ba-
Tenem.

18. [aHbl HaTypanbHOe YNCIo N, CTPOKa ANUHOW B N CUMBOMOB. [pynnbl CMMBOSOB, pasae-
neHHble npobenamu ( 0 OHMM NN HECKONBbKMMN) U He codepkalume npobenos BHyTpu cebsi, Oy-
AeM cuutatb csio8amu. Hantn gnnHy camoro KopoTKOro Crioea.

19. [aHbl HaTypanbHOe YNCOo N, CTPOKa AfMHOW B N CMMBOMOB. 'pynnbl CUMBONOB, pasae-
neHHble Nnpobenamu ( 0 OHMM U HECKONBKMMK) N He codepkalume npobenos BHyTpu cebsi, Oy-
AeM cuuTaTb cri08amu. Hanevatatbe BCe CUMBOSbI MEXAY ABYMSA NepBbIMU ABOETOUUAMM.

20. N3 auaroHanbHbIX 3NEeMEHTOB KBaapaTHOW MaTpuLbl AEACTBUTENbHbIX YMCEN co3aaTh
OHOMEPHbII MaccuB.

21. N3 anemMeHTOB KBapaTHOW MaTpULbl LeMbIX YMcen KpaTHbIX 8 co3aaTh OAHOMEPHBbIN
MacCuB.

22. N3 makcMManbHbIX 3NTIEMEHTOB Ka)aoW CTPOKM KBaapaTHOW MaTpuLbl LiENbIX YACEN CO3-
[aTb OQHOMEpPHbIA MaccuB. HaxoxaeHne MakcMMarnbHOro afieMeHTa B CTPoke 0opMUTL Buae

npouenypsbl.

23. M3 MMHUManbHbIX 3NIEMEHTOB KaXK4OW CTPOKM KBagpaTHOW MaTpuLbl BELLECTBEHHbIX YK-
cen co3gaTtb OOHOMEPHLIN MaccuB. HaxoxaeHne MMHUManbHOMO afieMeHTa B CTPOKe 0dboOpMUTL
BUAE PyHKUUN.

24. M3 makcumManbHbIX 3JIEMEHTOB Ka)Kaoro cronbua KkBagpaTHONM MaTpuubl HAaTyparnbHbIX YK-

cen co3aatb OAHOMEPHbIN MaccuB. HaxoxaeHne MakcumarnbHOro anemMeHTa B ctonbue odop-
MWUTb BUAe npolenypsbi.

25. 3 HomepoB No3nunin BXOXXAEHUS CUMBOSA @ B CTPOKY co3gaTb OOHOMEPHbIA Maccus
HaTyparnbHbIX YMCern.

26. Mo pesynbTatam ceccum (4 aKk3amMeHa) 4acTb CTYOAEHTOB MONyyuria TOSMbKO OTMAWUYHbIE
oueHku. Nporpamma gormkHa pacneyaTtbiBaTbh CMUCOK 3TUX CTYAEHTOB.

27. Ha kypce 8 rpynn. B ceccuto kaxpgasa rpynna cgaet 4 ak3ameHa. PacnevaTtaTb cpefHui
Gann Kaxgow rpynnbl U CIUCKX TPynn ¢ CaMbIiM BbICOKMM Y CaMbIM HU3KUM CpefHUM Bannom.

28. MmeeTca ogHOMeEpHbIN Maccus uenbix yucen. CosgaTtb M HanevataTb HOBbIA MaccuB U3
yncen NepBoro MaccmBea, KpaTHbIX 0QHOBPEMEHHO 3 1 5.



29. NmeeTca kBagpaTHasa maTpuua. Nporpamma gomkHa OOHYNATb 3f1eMEHTbI FaBHOM U Mo-
©oy4yHoW AuaroHanen.

30. B ogHOMepHOM MaccMBe BELLECTBEHHbLIX 4YMCEN MPOBECTU UMKNUYECKUA COBMWI:
al,a2,a3,...,an -— an,al,a2,a3,...an-1.

31. 3apaH maccus u3 20 uenbix yucen. CcopmupoBaTtb U3 HEro ABYMEPHbIA MacCcuB pas-
MEPHOCTbIO 4 x5 1 BbIBECTU €ro Ha aKpaH.

32. MpeobpaszoBaTb UCXOAHbIN OLHOMEPHbI MAacCUB OENCTBUTENbHbBIX YMCEN, YAanuB 13 He-
ro NOBTOPSIOLLMECH 3NIEMEHTbI, MAaCCUB CXaTb.

33. CKONbKO COMHOXMWTENEN Had0 B3siTb B MPOM3BELAEHWM:

,4TOObI paBeHCTBO BbIMOJIHAIIOCb A0 LLecTon 3Havallen Ll,l/ld)pbl, TO €CTb C

0o k
H 1+ﬂ :ﬁ
LU k1) 2

NOrpeLLHOCTbIO He Gonee 10?2

34.  HanucaTb Nporpammy, BbIMUCASIOLLYIO 3HAYEHUE BbIPAXKEHMS, NCTIONb3ys ONepaTop LK-
21 41 6! 2n!
+ ot

+
X x> x X

35. Llenon nepeMeHHON S NPUCBOUTbL CYMMY LMPp TPEX3HAYHOrO Lenoro Ynucna k.

na c nocTycnosneMm: P —
n

36. MpoeepbTe Npeaen:

n
lim1l+=| =e .
N> n BbIYMCMNUB €ro Kak CyMmMy psaa ¢ 3agaHHOM TOMHOCTbo £=0,00001:

n 2 3 4 5
lim 1+1 =2+ 1+1 + 1+l + 1+1 + 1+1
ol N 2 3 4 5

37.  CpaBHWTE CKOPOCTU CXOAMMOCTM MPU BbIMUCIIEHUM Yncna e:

1
2+——
5-...
38. HaiguTte kopeHb ypaBHeHus Sin(X) =0 Ha uHTepsane [-4;-2]. CpaBHUTE CKOPOCTU CXO-
OMMOCTU METO0B XOPA U KacaTemnbHbIX 1 NMOMOBUHHOIO AeNeHWst Ans ToYHocTh €=107.
39. UuncneHHo ybeantech B CnpaBeannBOCTM PaBEHCTBA, ANS Yero BblYMCNIUTE NpaBylo YacTb

C TOYHOCTLIO €. McnbiTanTe pa3noxeHne Ha CXoanMMOoCTb AO5A pa3H0|7| TOYHOCTWU, A4 4Yero BbiBe-
anTte 4Yncno I/lTepaLI,VIIZ (cnaraeMblx), HeobxoanMbIX ANA AOCTUXKEHNA 3adaHHON TOYHOCTW.

2 n
xlna+ (xIna) - (xIna) .
il 2! nl

a*=1+

Kputepun oueHMBaHNA KOHTPONbLHOM PaboThbI

1.  3HaHue npaBwn HanUcaHue NporpaMm Ha O4HOM U3 A3bIKOB NMPOraMMUPOBAHUA.
2.  YMeHue ncnonb3oBaTb onepatopbl 4515 COCTaBNEHNsI NPOrpaMmb;

3. BnapeHue HaBblikamy paboTbl B cpeae NporpaMMmMpoBaHus.



[na oueHVMBaHWs pe3ynbTaToOB KOHTPOSIbHOM paboTbl MCMOMb3yeTcs LiKana: «3a4TeHO», «He
3a4TeHO»

"3auTeHo" - npeacTaeneH paboTalwoLlniin Koa, NPOAEMOHCTPMPOBAHO 3HAaHME NPaBUN HanMcaHue
nporpamMm, yMeHne MCnonb3oBaTb onepaTopbl A4Sl COCTaBNeHUs nporpaMmm, BnageHne HaBblka-
MKW paboTbl B COOTBETCTBYIOLLEN Cpeae NPOrpaMMUpPOBaHUS.

«He 3auyTeHo» - He NpeacTaBneH paboTaloLmnii ko4 UM He NPOAEMOHCTPMPOBAHO 3HaHWE npa-
BWT HanvcaHue nporpaMM, YMEHVE MCMoSib30BaTh onepaTtopbl AN COCTaBMEeHUst Nporpamm,
BnageHue HaBblkaMn paboTbl B COOTBETCTBYHOLLEN Cpeae NporpaMmMmMpoOBaHUS.

20.2 NpomexyTo4Hana aTrecraums
lMpomMexyToyHast aTTectaunsa No ANCUUNINHE OCYLLIECTBSETCA C MOMOLBIO Crieaytowmnx
OLEHOYHbIX CPeACTB

20.2.1. Cnucok BONpoCoB AJisl NOArOTOBKM K NMPOMEXYTOYHOM aTTectaumm
CTpykTypa nporpammeil.

CTpykTypa A3blKa.

dopma.

Knacchl.

lMpaBuna HacnegosaHus.

Peanusaumst MIMHENHbIX anropuTMOB.

OpraHnsauna pasBeTBEHHbIX anrOpUTMOB.

YCcrnoBHbIN onepaTop.

. Onepartop BbIGOpa.

10. OnepaTopbl UMKNa.

11. Twun maccu. PopmMmpoBaHMe 04HO U MHOTOMEPHOIO Maccuea

12. CopTupoBKka aneMeHTOB MaccvMBa METOAOM NepPeCTaHOBKU, Ny3blpbka, METOAOM HaxoXiae-
HWe cpedHero ¢ UCNoSib30BaHNEM PEKYPCUMBHOMO anroputmMa.

13. Tlpouenypsbl n pyHKUMM Nnonb3oBaTens Npasuna nokanusaumm 06beKToB. Pekypeus.
14. Twn cTpoka.

15. Twun 3anuce.

16. Tun MHOXeCTBO.

17. dannoBble TUMbl JaHHbIX.

18. 3apaum HaxoxaeHus 3HaYeHUs U Tabynaummn CroXHOM OYHKLNN.

19. 3apauun HaxoXOEHUS 3HaYEeHUSA KOHEYHbIX M BECKOHEYHbIX PSOOB.

20. YucneHHoe pelleHne HesnMHEenHbIX ypaBHeHui. MeTon NonoBMHHOIO AeneHus.

21. YucneHHoe pelleHne HeSNIMHENHbIX YpaBHEHUI. MeTog CTarnsaroLmx.

22. YncneHHoe pelueHne HenMHeHbIX ypaBHeHnn. MeToa KacaTesbHbIX.

23. PelleHne xumuyeckux 3agay, CBOASLLMECHA K YMCIIEHHOMY pPEeLUEeHU0 HENMUHENHbIX YpaBHe-
HUA.

24. PelueHne XMMnyecknx 3agad, CBOOSALLMXCS K YACTIEHHOMY UHTErpMPOBAHMIO.

25. YncneHHoe nHTerpypoBaHne MeETOAOM Tpaneuun.

26. YncneHHoe nHTerpnpoBaHne metogom CumncoHa.

27. OueHka CXoOUMOCTM METOAOB MHTErpupoBaHns. HaxoxaeHne 3HadeHus nHTerpana ¢ 3agaH-
HOW TOYHOCTbIO.

28. ObpaLeHne, TpaHCNOHMPOBaHUE MAaTPULbl; CIIOXKEHUE, YMHOXEHUE MaTpuLL.

29. PelweHne cuctembl NUHENHbIX ypaBHeHUn meTogom Kpamepa.

30. PeleHune cnctembl MMHENHbIX ypaBHEHUn meTodom [faycca.

31. PelweHune cuctembl NMMHENHBIX ypaBHEeHUn meTogom [raycca->KopgaHa.

32. PelleHne XMMMYECKUX N XMMUKO-TEXHONOMMYECKMX 3a4ay, CBOOSALLUMXCA K HAXOXOEHUIO KOp-
Hen CUCTEMbI NIMHENHLIX U HENUHENHbIX YPaBHEHUIA.

33. HTepnonsumsa nonvHomom JlarpaHxa.

34. NHTepnonauma nonmMHoMoM HbloToHa.

35. CnnanH-nHTepnonayms.

36. PerpeccunoHHbI aHanms.

37. MeTo4 HaMMeHbLUNX KBaapaToB.

CoNoOhRWNME



20.2.2. TecToBble 3apaHUA NPOMEXKYTOYHOM aTTecTaumm (pparmeHT)

TecToBOe 3agaHue coaepuT 36 cnyyYanHbIX BONPOCOB, pacCcynuTaHo Ha 60 MUHYT.

doHA TecToBbIX 3O0aHUN HaxoauTcs B BaHke BONPOCOB ONEKTPOHHOro Y4YebHO-MeToaM4ecKoro
koMnnekca «BbluncnuTtenbHble MeToAbl B XMWY, pa3MmeLLieHHoro B cucteme Moodle anekTpoH-
Horo yHuBepcuteTa Bl'Y

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

baHk BonpocoB coaepxuT 124 BONpOCOB pasHOro Tuna, pacnpeneneHHbix no 20 kateropusim,
oTeevarowmm Temam kypca C1.5.21 BeluncnmtenbHble METOAbI B XUMUM.

TecToBbLIV ONPOC OLIEHUBAETCA MO NATUOGANbLHON LUKane:

90-100% - oTnN4HO 80-89 % - xopoLuo;

70 -79 % - yooBneTBopuTtensHo;  69% 1 MeHee - HeyaAoBNEeTBOPUTENbHO

Mpumepbl TecTOBLIX 3agaHnin us baHka BOnNpocoB.

Bonpoc 1
3anonHuTe Nponycku:

if (RadiobuttonZ.Checked:’?Ll ) and (n>1) ‘Then—LI
LI S —"

s:='C'+inttostr(n)+'H'+inttostr(2*n);
Memo1l.Lines.Add('M('+s+")="+Inttostr(mas)); ‘ end; j

Bonpoc 2
Kakor Tun oTBe4aeT 3HaYEHNIO BblpaXKEHWS:
abs(s0-s)<=e ?

BbiGepute oavH oTBET:
"
~
-
~
~

boolean
string
byte
longint
real

Bonpoc 3

YKaxute npaBuibHOE BblpaXXeHne A5 BbIMUCTIEHNSA KOPHS HENTMHENHOrO YypaBHEHMUS METO40M
KacaTenbHbIX

Bbibepute oguH OTBET:

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

C x:=f(x0);
C x:=(a+B)/2;
Bonpoc 4

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

BbibepuTe oguH OTBET:
-
=

string
byte



f'
f'
0]

real
longint
integer

Bonpoc 5

Yemy paBHO 3Ha4YeHMe nepeMeHHon P nocne BbiNONHeHWsA uukna?
P:=1;
=1

i:=10;
while >0 do
begin

P:=P+j;

I:=i-1;

end;

Bonpoc 6
B npuBegeHHOM Kofe YKaXXUTte HasHavYeHne nepemMeHHoun a

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*dXx;

end;

s2:=0;

X:=a+2*dx;

repeat
§2:=52+2*f(X);
X:=X+2*dXx;

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

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

BbibepuTte oguH oTBET:
"
=
=
=

CoxpaHsieT 3HadeHue rpaHuLbl B UHTErPUPOBaHNS
CoxpaHsieT npeablayllee 3Ha4YeHne nHTerpana
CoxpaHseT nopsagkoBbI HOMep UTepauun
CoxpaHsieT HOBO€ BblYMCNsieMOe 3Ha4YeHNe CyMMbl



20.2.3. Npumepbl MHAUBUAYanbHbIX 3a4aHUN NPOMEXYTOYHOM aTTecTauum

3apava 1
TennoTta nucnapeHnst aTUNOBOIO CNMPTa OMUCLIBAETCA Kak OYHKUMSA OT TemnepaTtypbl HA UHTEp-
Bane Temnepatyp ot 10°C go 150°C cnegyomm COOTHOLLEHNEM

257.6(110-t) 9.9(110-t)* 1.1(110-t)°
20 ) 6\ 20 6 20 )

HanucaTb nporpammy, KoTopas HaxoguT TemnepaTypbl Npu KOTOPbIX NOrMoLaeTca KOnm4ecTso
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]_ T]_

AH =777.3+

AH4 T4
3apava 2

MycTb MMeeTcs pacTeop criaboro anekTponuta K,A, KOTOPbIA AUCCOLMUPYET COrMacHO peakumu:

K _
K2A<—C)2KjL + A2 . COrnacHo 3akoHy pasbasneHus OcTearnbaa, 9T0 paBHOBe-

cue MOXHO onmncaTb cnegyouen popmyrnon:
4052Cg
l-a
HanucaTtb nporpammy pacuyeTta CTENeHu guccoumauumn 3Toro aNeKTponuTa npu 3agaHHbiX Ke un
Co.
Mporpamma gormkHa cumTeliBaTb B MaccmB 3anucen Ke n Co ns danna vvod.txt cnegytowme gas-
HblE:
a) Kc =0.0, C,=0.001;
6) Kc =0.01, C, =0.005;
B) Kc =0.001, C, =0.01.
r) Kc =0.001, C,=0.01

Ke =

3apaua 3

[aHbl YeTblpe eMKOCTM C pacTBoOpamMu KUCMNOTbl pasnnYyHOM KOHLEeHTpaumu. Ecnv cmewaTtb pac-
TBOPbI B OMNpeAerieHHOM COOTHOLLUEHWUW, TO MOSyYMTCS KUCNOTa 3a4aHHOW MPOLEHTHOM KOHLIEH-
Tpauuu:

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 KNCNoT B KaxaoMm cocyfe: ol, 02, o3 n w4.

BBoa ncxogHbI 3HAYEHNN KOHLEHTpaUUIA opraHn3oBaTb Yepes 3anucb 3Ha4YeHUn B Mac-
cvB 13 danna input.txt. PelweHne cuctembl ypaBHeHMI ocyLwecTBUTbL MeTogom Kpamepa. Ham-
AeHHble KOHUEHTpauun 3anucatb B doainn data.txt.

3apava 4

MycTb B HEKOTOPOW cUCTEME OOHOBPEMEHHO MPOTEKalT ABe XMMuYeckme peakumm. OHU xapak-
TepuaytoTcsa Bbixogamu U; 1 U,. 3aBMCMMOCTb BbiXoAa, BblpaXEHHOro B %, B 4OCTAaTOYHO Y3KOW
obnacTu onncbiBaeTcs ABYMsi IMHEWHBIMU OTHOCUTENBHO YeTbipeX NapameTpoB YpaBHEHUSIMU:



U, = 10 + 1C1 - 202 + 20pH + 05(T ‘300),
Uy = 15-1-Cy - 1-C, + 1.2:pH + 0.9(T -300);

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

Hantn pH n Temnepatypy B rpagycax KenbBuHa Ans 3afiaHHbIX YCroBUN
C,=C, =2 monb/n, U; = 36.0% n U, = 51,8%.
C,; =1 monb/n; C, = 2 monb/n, U; = 36.2% n U, = 49.3 %.
C, =1 monb/n; C, = 2 monb/n, U; =48.6% n U, = 36,8%.

BBoA MCXOOHbIX 3HAYEHW OpraHM3oBaTb 4Yepe3 CUMUTbIBAHWE OaHHbIX U3 TEKCTOBOrO
¢danna input.txt B MaccmB 3anucen.

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

PelleHne cuctembl ypaBHEHNIA OCyLLLECTBUTL MeToAdoM ["aycca->KopaaHa.

3apaua 5
NccnepoBaHa kuHeTuka peakuum npm 190°C:

yuxnooexaompuern —1,3,5 L) yuxaonenmaouer —1,3.

M3mepeHbl KOHLIEHTPaLMN UCXOAHOMO BELLEeCTBa B pa3Hble MOMEHThLI BpeMeHU. Peakums nog4uu-

dC

HsieTcst knHeTudeckomy ypasHenio — —— = KC urm —InC = —In Cy + kt. Haitgure sHave-

HMS1 KOHCTaHTbI CKOPOCTM PeaKkLUn U HaYarnbHYH KOHLEHTpaUMIo ucxogHoro Bellectsa 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

3agadvy pelwnTb, UCMNOMb3Ys METO4 HAUMEHbLUNX KBaapaToB.
BBoa MCXOAHbIX AaHHbBIX OCYLLECTBUTb YEpe3 CYNTbIBAHME JaHHbIX B MacCUB 3anncen u3 ganna
input.txt. Pe3ynbTaTbl BbINONTHEHMSA NporpamMMbl 3anucathb B hann data.txt.

3apava 6

Mepokcng Bogopoaa cnocobeH camonponsBoribHO pacnagaTbes:
2H202 i 2H20 + 02.

lMoBepxHOCTb TBepAblX Ten (nnaTtMHa, CONW, OKCMAbl MeTansfoB) oOKasblBaeT Ha pacnajg
Katanutuieckoe gencreme. OcobGEHHO akTMBHA B 3TOM OTHOLUEHMM MATMHOBAsi YepHb, T.e.
3NEKTPONUTUYECKN OCaXKOEHHAs NnaTnHa C CUMbHO Pa3BUTON NOBEPXHOCTLIO.
CunTaeTcs, 4YTO reTeporeHHas peakumns Nnepekucu naeT B ABE CTaauu:

H,0, — O, + 2H (meaneHHo),

H,0, + 2H === 2H,0 (6bICcTpO)

CymMapHass CKOpOCTb npouecca onpegensietca MenyieHHOW cTaguen, u noaTomy peakuus
ABISAETCS KMHETMYECKM HEODOpaTMMOWN peakuuen nepBoro nopsigka U M3MeHeHne KOHLEeHTpauum

-kt
. roe

_ A0
H20, BO BPEMeHI NPOVCXOAT B COOTBETCTBUM C ypasHeHneM Cpyo, (f) =Cp,0, -€
Ch,0, (1) - KoHUeHTpaUus nepokcupa k MOMeHTY BpemeHn t. Jlorapucbmupysi aTo ypasHeHue

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

Ig Ciy,0, 1) = lgchi o, -043- K, -t,



Mo Tekywmm KoHueHTpaumam H,O, Hangute Kk M paccumtanmte nepuog nonypacnaga ty, no

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

0,0054 | 0,0049 | 0,0045 | 0,0041 | 0,0035 | 0,0033 | 0,0031

Ch,0, (t) , Monb/m

3agayy pelwmTb, UCNoMb3ya MeTod HaMMEHbLUMX KBaapaToB.
BBoA MCXOAHbIX AaHHbBIX OCYLLECTBUTbL Yepes CUMThiBaHWE AaHHbIX B MAaccuB 3anucen ns ganna
input.txt. PesynbTaTbl BbINONTHEHMSA NporpamMMbl 3anucaTthb B pann data.txt.

Kputepun oueHnBaHAN NPOMEXYTOYHOM aTTecTauum

Ana oueHuBaHua pesynbTatoB o06ydYeHMs Ha 3aveTe 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) yMeHuWe ycTaHaBnmBaTb MeXANCUUNINHApHbIE CBA3Y;

5) camocTosATenbHOCTb 1 06OCHOBAHHOCTb PELUEHWN;

[ns oueHmBaHus pe3ynbTaTtoB o6yqu|/|ﬂ Ha 3a4yeTe UCNOoJib3yeTCA LKarna — «3a4TeHO»,
«He 3a4YTeHO»

Tabnuua
CoOoTHoLLIEHNE nokasarenem, KputepumneB U LWKallbl OUEeHNBaHNA PE3YyrbTaToOB OGy‘-IeHVIﬂ Ha 9K3aMeHe.
Kputepun oLeHnBaHUSA KOMNETEHL M Lkana
OLleHOK
KOMI‘IeTeHLI,VIVI CCbOpMVIpOBaHbI NOJTHOCTbIO, UCNOJIb3YHTCA CUCTEMATUHECKWN. 3auTteHo

ObGyuyatowuiica B NoMnHoOM Mepe BriageeT TEOPETUYECKMMM OCHOBaMW BblYMCIINTENb-
HbIX METO4OB, MpUeMamMu NpPorpaMMMpoBaHus, CNocobeH NPYMEHsITb TeopeTuyeckme
3HaHWA ONS pelleHns NpakTuyecknx 3agay B obnactun xmmmmn/

CpaHa Tekylwias atrectauus, BbINONHEHO TECTOBOE 3afjaHne U UTOroBoe 3ajaHue Ha
NONOXUTENBHYIO OLIEHKY

KomneteHumn B UernoM cOPMUPOBaHbLI, HO MPOSABIAIOTCA W WUCMONb3YOTCA He 3auteHo
parMeHTapHo, He B MOMHOM 0b6beme. He caaHbl Ha NOMOXMTENbHYIO OLEHKY OOHO
UIN HECKONbKO UTOrOBbLIX KOHTPOMNEW No ANCUUNIUHE: TeKyLwaa aTrectauuns, TectoBoe
3afjaHve 1 UTorosoe 3afaHue.

NToroBas oueHka npv peanusauuy AUCUMUMIUHBI BbICTABNSETCA MO pe3ynbTaTtam Teky-
Len ycneBaemMocTU (BbINOSNIHEHWS1 TECTOB U NPaKTUYeCKMX 3afaHuin No TeMam) , Tekylen aTTe-
CTauui, UTOrOBOrO TECTUPOBAHUS U BbINOMHEHUS MTOrOBOMO 3afaHus.

Mpy peanusaumyM OUCUMMNNWHBI C NPUMEHEHUEM AMCTaAHLMOHHbIX oBpasoBaTerbHbIX
TEXHOIOMMI OLIeHKa 3a 3a4eT TakkKe MOXEeT ObiTb BbICTaBfeHa Nno pesynbTatam TeKyLlen ycrne-
BAeMOCTM 00y4atoLLerocsi B CEMeCTpe.



3apaHus, pekoMeHAyeMble K UCMONIb30BaHUIO NPU NPOBeAeHUU ANarHoCcTu-
YeCKux paboT C ueNnbl OLEHKM OCTaTOYHbIX 3HAaHUW MO pe3yrbTaTaM OCBOEHUS
AAHHOW AUCLMMNIIVHBI

MK-3.1. CuctemaTtunaunpyet nH- 3HaTb: BblYUCNUTENbHbIE METOAbI PELLEHNS HENN-
dopmMauuto, NOSTYHEHHYIO B XO- | HENHbIX YPaBHEHUW, CUCTEM YPaBHEHUN, UHTErPU-
ne HAP n HNOKP, aHanusnpy- | poBaHus, MHTEPNONALUMN.

€T ee 1 conocTaBndeT Cc nute- | YMeTb: NPUMEHATb BblYUCNUTESbHbIE METOAbI AN

paTypHbIMU OaHHbBIMW. peleHns 3agad, UMeLWnX eCTeCTBEHHOHay4YHoe
cogepxaHve

Bonpoc 01 UHTerpupoBanue. MeTo bl

YcTaHOBUTE COOTBETCTUE MEXAY METOAOM M CNOCOOBOM HaXOXAEHUS peLleHns MAT

Bann no ymonyaHuto:(1
# Bonpoc OTtBet

n/2 n/2-1 YncneHHoe nHTer-

1. [f@fo) + fix, )+4Zf(xz. It ZZ J(xx )] |puposanme meto-

nom CmncoHa

nl YncneHHoe nHrer-
2. S, =h). f(x)+h- S (%) 1 (x) pypoBaHue MeTo-
k=1 2 oM Tpaneuun

UncneHHoe nHTer-
s = hX ‘f(xk)J’f(xm)‘ p1poBaHVe MeTo-

[1OM MPAMOYrofnbHM-
KOB




Bonpoc 02
MeTog, Tpaneuui

B npuBegeHHOM KOOe yKaKuUTe HasHavyeHne nepemMeHHon a

begin
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);

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:
# OTBeTbI OueHka
A. |CoxpaHgaeT npeablgyllee 3Ha4YeHne nHrerpana 0
B. |[CoxpaHseT HOBOE BblYMCNAEMOE 3HAYEHNE CYMMDbI 0
C. |CoxpaHseT nopsiAKOBbLIM HOMEP UTepaunm 0
D. [CoxpaHseT BBOAMMOE 3HaYeHne rpaHuLbl B UHTErpnpoBaHuns|100




Bonpoc 03
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;
end;

B npnBeeHHOM Ko€ YKaXnte HadHa4eHne nepemeHHon h.

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

Bann no ymon4yaHuio:

1

OTBeTbI

OueHKka

CoxpaHsieT npeablayllee 3Ha4YeHne CyMMbl 0

COXpaHFIeT HOBO€ BblHUCITIAEMOE 3Ha4YeHNe nHTerpasia 0

CoxpaHsieT NopsiAKOBbIA HOMEP UTepaunm 0

OO >4

CoxpaHsieT Tekyllee 3HaYeHne BenmymHbl nameHeHuns X100




Bonpoc 04

MeTop Tpaneunn

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 npuBeneHHOM Kofe ykaxute HazHayeHue nepemeHHon SO.

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

Bann no ymon4yaHuio:

OTBeTbI

OueHKa

CoxpaHsieT npegbiayliee 3HadyeHne CyMMmbl 100

CoxpaHsieT HoBO€ BbluMCriieMoe 3Ha4YeHne nHTerpanal0

CoxpaHsieT NopsiAKOBbIM HOMEP UTepaunm 0

OO0 >4

CoxpaHsieT TeKyllee 3Ha4yeHue Lara MHTerpupoBaHus 0




Bonpoc 05
MeTop Tpaneunn

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 npnBeeHHOM KOo€ YKaXunte HadHa4yeHne nepemeHHoPl S.

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

Bann no ymon4yaHuio:

# OTBeThbI OueHkKa
A. |CoxpaHdaeT npegblgyliee 3HadYeHne nHTerpana 0
B. |CoxpaHsieT HOBOE BblYMCIIIEMOE 3HAYEHNE CYyMMbI 100
C. |CoxpaHseT nopsiAKOBLIN HOMEP UTepaumm 0
D. |[CoxpaHsieT Tekyulee 3Ha4yeHue wara nHterpmposaHmns|0




Bonpoc 06
MeTop Tpaneunn

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 npunBeeHHOM KoO€ YKaXnte HadHa4eHne nepemeHHon I

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

end;
Bann no ymon4yaHuio:
# OTBeThbI OueHkKa
A. |CoxpaHdaeT npegblayLlee 3HadYeHne nHTerpana 0
B. |CoxpaHsieT Tekywm Homep ntepauumn 100
C. |CoxpaHseT TekyLlee Ymicrno pasbneHunn otpeska 0
D. |[CoxpaHsieT Tekyulee 3Ha4yeHue wara nHterpmposaHmns|0




Bonpoc 07
MeTop Tpaneunn

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 npunBeeHHOM KoO€ YKaXnte HadHa4eHne nepemeHHon n.

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

end;
Bann no ymon4yaHuio:
# OTBeThbI OueHkKa
A. |CoxpaHsaeT npeablgyliee 3Ha4yeHne nHrerpana 0
B. |(CoxpaHsieT TeKyLiMA HOMEpP nTepaumm 0
C. |CoxpaHsieT yncno pasbmeHnin otpeska 100
D. [CoxpaHsieT TeKyLlee 3Ha4YeHne wara MHTerpupoBaHus|0




Bonpoc 08

Memod CumncoHa

B npnBegeHHOM Koge yKaXuTe HasHavyeHne nepeMeHHoun 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*dXx;
repeat
§2:=52+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)<=e;

end;

Bann no ymon4yaHuio:

1

OTBeThbI

OueHkKa

CoxpaHsieT npegblayllee 3HayeHne niterpana |0

COXpaHFIeT HOBO€ BblYUNCITAEMOE 3Ha4YeHne CyMMbIO

CoxpaHsieT NopsiAKOBbIM HOMEP UTepaunm 0

OO0 >4

CoxpaHsieT 3HaveHue rpaHuubl B UHTerpuposaHms|100




Bonpoc 09

Memod 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;

end;

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

until abs(s0-s)<=e;

B npuBegeHHOM Koge ykakuTe HaszHavyeHne nepemeHHon SO.

Bann no ymon4yaHuio:

OTBeThbI

OueHKa

CoxpaHsieT npegbiayLiee 3Ha4eHne CyMMbl 100

COXpaHFIeT HOBO€ BblYUNCITAEMOE 3Ha4YeHNe MHTeraJ'IaO

CoxpaHsieT NopsiAKOBbI HOMEP UTepaunm 0

OO0 >4

CoxpaHsieT TekyLee 3Ha4yeHue wara nHTerpupoBaHus |0




Bonpoc 10

Memod CumncoHa

S0:=0;

S:=s0;

repeat

sO:=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*{(X);
X:=X+2*dX;

until x>=b-2*dx;

n:=n*2;

end;

until abs(s0-s)<=e;

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

B npnBegeHHOM Ko€ YKaXute HadHa4yeHne nepemeHHoPl S.

Bann no ymonyaHuio:

OTBeTbI

OueHkKa

COXpaHFIeT npegbliayuiee 3Ha4yeHne nHterpana 0

CoxpaHsieT HOBOE BbluMcngemMoe 3HavyeHme nHrerpanall00

CoxpaHsieT NOPSAKOBbI HOMEP UTepauun 0

OO0 >4

CoxpaHsieT Tekyllee 3Ha4yeHue Lara MHTerpupoBaHus |0




Memod 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

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

end;

s2:=0;

X:=a+2*dXx;

repeat

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

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

B npnBegeHHOM KOOe yKaKuUTe HasHavyeHne nepemMeHHou n.

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

n:=n*2;

until abs(s0-s)<=e;

end;
Bann no ymon4yaHuio:

# OTBeThbI OueHka
A. |CoxpaHgaeT npeablgyliee 3Ha4YeHne nHrerpana 0

B. |(CoxpaHsieT TeKyLiMA HOMEpP nTepaumm 0
C. |CoxpaHsieT TekyLlee Ymcrno pasbneHunmn otTpeska 100

D. |(CoxpaHsieT TeKkyLlee 3Ha4YeHne wara MHTerpupoBaHus|0




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

until x>=b-2*dx;

n:=n*2;

end;

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

until abs(s0-s)<=e;

B npuBegeHHOM Koge yKakuTe HasHayeHue nepemMeHHon dx.

Bann no ymon4yaHuio:

1

OTtBeTbI

OueHkKa

CoxpaHsieT npegblayllee 3Ha4eHne CyMMbl 0

COXpaHFIeT HOBOE€ BblYUNCIIAEMOE 3Ha4YeHNe nHTerpasia 0

CoxpaHsieT NopsaKoBbI HOMEP UTepaLun 0

OO0 >4

CoxpaHsieT Tekyllee 3HadyeHne BenmymHbl nameHeHuns X100




YpaBHeHU A HeJIMHEHbIe

Bonpoc 01
Ycmanoesume coomeemcmaue

HENNHENHOro ypaBHEHUA

YcTaHoBUTE COOTBETCTBUE mMexagy Metogom U cnocobomM HaxoXXaeHus pelweHnd

Bann no ymon4yaHuio:

# Bonpoc OTBeT

X =a- )“{ a)__u_

1. y- . f(b)-f(a) MeTopn xopa,
; f(%,4)-S(x)
2. F(x)=- —— MeTopn kacaTenbHbIX
'\.1-1 - '\-.v

_ X4 Xp

3. =2 2 MeToa NnonoBUHHOIO AeneHus
2

YpaeHeHus HesuHeliHble
Memoad Xopad. Bonpoc 02
YcmaHosume coomeemcmaue

B npunBegeHHOM Koe YKaXnte HadHa4yeHne nepemeHHof/'l 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 ymonyanuio:(l

OTBeThbI OLeHKa

CoxpaHsieT TekyLee 3Ha4YeHne KOpHs 0

CoxpaHsieT HOBO€ BblYMCIIieEMOe 3Ha4YeHne KopHsi|0

CoxpaHsieT NopsiaKoBbIM HOMEP UTepaunm 100

OO0 >4

CoxpaHsieT TeKyLiee 3Ha4YeHne npaBon rpaHuubl [0




MeTtopg Xopg,. Bonpoc 03

B npuBegeHHOM Koge yKaxuTe HasHavyeHue nepemeHHon X1.

begin
e:=strtofloat(trim(EOQ.text));
A:=strtofloat(trim(AQ.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

CoxpaHsieT Tekylee 3Ha4YeHne KOpHs 0

CoxpaHsieT HoBOE BbluMcisieMoe 3HavYeHne KopH:A|[100

CoxpaHsieT NopsiAKoBbI HOMEP UTepaunm 0

OO >4

CoxpaHsieT Tekyllee 3Ha4yeHve npasou rpaHunLbl [0

Memod Xopd. Bonpoc 04

B npunBegeHHOM Koe YKaXnte HadHa4yeHne nepemeHHof/'l XO0.

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:

OTBeThbl OueHKa

CoxpaHsieT Tekylee 3Ha4YeHNe KOPHS 100

COXpaHﬂeT HOBO€ Bbl4MCITAEMOE 3Ha4YeEHNe KOpHFIO

CoxpaHsieT NOPSIAKOBbLIA HOMEpP UTepauun 0

OO0 >4

CoxpaHseT Tekyuiee 3Ha4YeHne npasown rpaHvubl |0




Metoa Xopa. Bonpoc 05

B npuBeneHHOM Koge ykaxute HazHayeHue nepemeHHoun 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 ymonyaHuto:

# OTBeTHI OueHka
A. CoxpaHsaeT Tekyliee 3Ha4YeHne KOPHS 0
B. CoxpaHsieT HOBOE BbluncngemMoe 3HavyeHme kopHs|100
C. CoxpaHsieT nopsiAKOBbIM HOMEP UTepaumm 0
D. CoxpaHsieT TeKyLee 3Ha4YeHne npaBon rpaHuubl |0

MeTtoa Xopa. Bonpoc 06
B npuBegeHHOM Koge yKaXknte HasHayeHue nepeMeHHon 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 ymonyaHuto:|(1

# OTBeThbI OueHka
A. |CoxpaHdaeT Tekylee 3HaYeHne KOpHS 0
B. |(CoxpaHseT BBOAMMOE 3HaYeHne TOHHOCTK peeHns100
C. |CoxpaHseT nopsaKoOBbIN HOMEP utepaunn 0
D. |[CoxpaHsieT Tekyuiee 3Ha4YeHe NpaBov rpaHnLbI 0




Metoa Xopa. Bonpoc 07

B npuBeneHHOM Kofe ykaxuTte HazHayeHue nepemMeHHon 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(xO0,fffixed,8,6)+' '+floattostr( n));
x0:=x1;
X1:=X;
until abs(x0-x1)<e;

Bann no ymonyaHuto:

E. CoxpaHsieT Tekyllee 3HaYeHne KOpHS 0

= CoxpaHsaeT BBOOAUMOE 3Ha4YeHWe rpaHuLbl nomncka 100
peleHuns

G. CoxpaHsieT nopsiAKOBbIM HOMEP UTepaumm 0

H. CoxpaHsieT Tekylee 3Ha4YeHne npason rpaHuubl |0

Memod Xopd. Bonpoc 08
B npvBeneHHOM koae ykaxuTe Ha3HadeHve nepeMeHHon 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 ymonyaHuto:|1l

# OTBeThbI OueHka
A. |CoxpaHdaeT Tekylee 3HaYeHne KopHs 0
B. |(CoxpaHseT BBOAMMOE 3Ha4YeHne rpaHuLbl noucka pewexmns|100
C. |CoxpaHseT nopsaKoOBbIN HOMEP utepaunmn 0
D. |[CoxpaHsieT Tekyuiee 3Ha4YeHe NpaBon rpaHnLbI 0




Memod npocmbix umepayuii. Bonpoc 09

B npuBeneHHOM Kofe ykaXxuTte HazHayeHue nepemMeHHon 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(xO0,fffixed,8,6)) ;

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

end;;
Bann no ymonyaxHuo:|l
# OTBeTbI OueHka
A. |CoxpaHdaeT Tekylee 3HaYeHne KopHs 0
B. [CoxpaHseT HOBOE BblYMCNAEMOE 3HAYEHNE KOPHS 0
C. |CoxpaHseT nopsigkoBbin HOmep MeTtoza npocTbix utTepaunn. Bonpoc aumm(100
D. |CoxpaHsieT Tekyuiee 3Ha4YeHe NpaBon rpaHnLbl 0

Memod npocmuix umepayuil. Bonpoc 10

B npuBegeHHOM Koge ykakuTe HaszHavyeHne nepemeHHon X0.

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 ymonyaHuto:(1l
# OTBeTbI OueHka
A. CoxpaHsieT Tekylliee 3Ha4YeHNe KOpHS 100
B. CoxpaHsaeT HOBOE BblYUCIISEMOE 3HAYEHNE KOPHS 0
C CoxpaHsieT nopsiakoBbIM HOMep MeToa NpocThIX uTepauun. Bonpoc o
aunu
D. CoxpaHsieT Tekyllee 3Ha4YeHne npaBon rpaHnLbl 0




MeToa npocTbix uTepaumin. Bonpoc 11

B npuBegeHHOM KOge yKauTe HasHavyeHne nepemMeHHoOn 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. |CoxpaHdaeT Tekylee 3HaYeHne KopHS 0
B. |CoxpaHsieT BBOAUMOE 3Ha4YEHNE TOYHOCTU PELLEHUS 100
C. |CoxpaHsieT nopsigkoBbIi HOMmep MeTtoa npocTbix utepauyunn. Bonpoc aumm|0
D. |[CoxpaHsieT Tekyulee 3Ha4YeHe NpaBon rpaHnLbI 0

Memod kacameawvHbIX. Bonpoc 12

B npunBegeHHOM Koe YKaXnte HadHa4yeHne nepemeHHof/'l 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);

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

end;
Bann no ymon4aHuto:
# OTBeTbI OueHka
A. |CoxpaHseT TeKkylee 3Ha4YeHne KOpHS 0
B. [CoxpaHseT HOBOE BblYMCNAEMOE 3HAYEHNE KOPHS 0
C. |CoxpaHsieT nopsigkoBbin HOMmep MeTtoa npocTbix uTepaunin. Bonpoc aumm(100
D. [CoxpaHseT TeKyllee 3HaYeHne NpaBon rpaHnLbl 0




MeTopa, KacatenbHbix. Bonpoc 13

B npuBegeHHOM Koge ykauTe HaszHavyeHne nepemeHHon XO0.

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. |CoxpaHsaeT Tekylee 3HaYeHne KOpHS 100
B. [CoxpaHseT HOBOE BblYMCNAEMOE 3HAYEHNE KOPHS 0
C. |CoxpaHseT nopsigkoBbi HOMep MeTtoa npocTbix utepauyun. Bonpoc aumm|0
D. |[CoxpaHsieT Tekyuiee 3Ha4YeHe NpaBon rpaHnLbI 0

Memod kacamebHbIX. Bonpoc 14

B npnBegeHHOM Koge yKaKuUTe HazHavyeHne nepemMeHHoOn 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);

memo?2.Lines.Add(floattostrf(x,fffixed,7,6)+' ' +floattostr(n));

until abs(x-x0)<=e;

end;
Bann no ymonyaHuio:
# OTBeTHI OueHka
A. |CoxpaHseT Tekylee 3Ha4YeHne KOpHS 0
B. |(CoxpaHseT BBOAMMOE 3HaYE€HNE TOYHOCTU peLIEHNS 100
C. |CoxpaHsieT nopsigkoBbI HOMep MeTtoa npocTbix utepauyun. Bonpoc aumm|0
D. [CoxpaHseT TeKyllee 3Ha4YeHne NpaBon rpaHnLbl 0




Memod kacameawHbIX. Bonpoc 15

B npuBeneHHOM Kofe ykaxute HazHayeHue 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);

memoZ2.Lines.Add(floattostrf(x,fffixed,7,6)+' ' +floattostr(n));

until abs(x-x0)<=e;

end;
Bann no ymon4yaHuio:

# OTBeThbI OueHka
A. |CoxpaHaeT Tekyliee 3Ha4YeHne KOPHS 0
B. |CoxpaHsieT BbluMCrIseMoe 3HaYeHne Npon3BogHOM 100
C. |CoxpaHsieT nopsigkoBbIi HOMep MeTtoa npocTbix utepauyunn. Bonpoc aumm|0
D. |CoxpaHsieT BbluMcnsieMoe 3HadeHne yHKUNn 0
Memod Bonpoc 16

Ykaxute npaBurbHoOE BblpaXeHne ans BblHNCITEHUA KOPHA HEeNMMHEeNHOro
ypaBHEHNA METOOOM NOJIOBUHHOIO AeieHNA

Bann no ymonyaHuo:|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); 0
Memod Bonpoc 17

Ykaxute npaBurbHoOE BblpaXXeHne ans Bbl4HNCINEeHNA KOpPHA HEeNMHEeNHOro
ypaBHEHNA METOOOM KacaTeJlbHbIX

Bann no ymonyaHuo:|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); 100




Memod eonpoc 18

Ykaxunte npasuiibHOE BblpaXeHne A4 BbIYUCIIEHUNA KOPHA HENMUHENHOIro
ypaBHEHNA METOLOM NPOCTbIX MTepaLlMVI

Bann no ymon4yaHuio:
# OTBeThbI 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

YkaxuTe npaBuUnbHOE BblpaXeHWe ANs BbIYUCIIEHUSI KOPHS HENTMHEHOIO
ypaBHEHWUSI METOAOM CEKYLLMX (XOPA)

Bann no ymonyaHuio:
# OTBeThbI OueHka
A. X:=Xx1-((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

MeTop Bonpoc 20

YKakuTe npaBunbHOE BblipaXXeHue A5l HAXOXOEeHNA KOHA MeTOL4OM KacaTenb-
HbIX (HbloTOHA)

MS

Bann no ymon4yaHuio:
# 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

Ykaxkute npaBunbHOE BblpaXXeHUEe AN HaX0XOEeHUs KOHS MeToaoM xopn (ce-
KyLLWX)

MS

Bann no ymonyaHuio:
# OTBeThbI OueHka
A. X:=Xx1-((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. Onpegens-
€T BO3MOXHble Ha-
npaBneHns passu-
Vs paboT u nep-
CNEeKTUBbI NPaKTK-
4YeCcKoro nNpumMeHe-
HUSA NONYYEHHbIX

3HaTb:

MeTOAbl peanusaunmn anropuTMoB NOCPEACTBOM A3bIKOB NPO-
rpaMMmnpoBaHuS.

YMmeTb:

COCTaBNATb anropuTMbl peLLeHns 3agay, UMeLWMX eCTeCTBEH-
HOHay4YHOe coaepXaHne U BO3HUKaKLWMX NPU BbIMOSIHEHUN
npodeccuoHanbHbIX OYHKLUUA.

pe3yribTaToB. Bnagetb
HaBblkaMW: MeTogaMu peanusauumn anroputMoB C UCMNOJSIb30Ba-
HWEM A3bIKOB NPOrpaMMUpPOBaHNS.

Bonpoc 01

(6noku npuBeaeHbI B NpaBUNIbHOM NocneaoBaTesibHOCTH)

Paccmaebme anemeHmbI KoOa ¢ rpasusisHOM ropsioke

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
s0:=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:=at+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
(6bnoku npuBeaeHbI B NpaBUIIbHOW NocneaoBaTeNIbHOCTH)

PacctaBbTe pparmeHTbl KOAa B NpaBuSiIbHOM NoOpsiake

a:=strtofloat(Edit1.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+l
end;

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

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

Bonpoc 03
PacctaBbTe pparmeHTbl KOAa B NpaBUSiIbHOM 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)));
Memo?2.lines.add(floattostr(i)+' '+ floattostr(x));
i=i+1;

end;
end;



Bonpoc 04
(6bnoku npuBeaeHbI B NpaBUIIbHOW NocneaoBaTeNnbLOCTH)

PacctaBbTe (bpaFMeHTbI KOoAda B rnpaBusibHOM nopgdnke

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(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));

=i+l

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

end

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



Bonpoc 05
(6bnoku npuBeaeHbI B NpaBUIIbHOW NocneaoBaTeNnbLOCTH)

PacctaBbTe pparmeHTbl KOAa B NpaBuUSiIbHOM NoOpsiaKe

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(Edit1l.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

i:=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=i+1;
end,;
end

else Showmessage('kopHen HeT');
end;



Bonpoc 06
(6noku npuBeaeHbLI B NpaBUNbHOM NOCneaoBaTeNiboOCTH)

PacctaBbTe (bparmMeHThbl Koga B NpaBUIiibHOM Nopsaake
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;

ii=i+1;

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

end;

if f(a)*f(b)<0 then
begin
i:=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;
=i+l
until abs(x0-x1)<e;
end

else Showmessage('kopHen HeT');
end;



Bonpoc 07

[laH oparMeHT nporpammbl
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 ymon4yaHuo:|l
# OTBeThI OueHka

A. X0 0

B. X1 100

C. a 0

D. b 0

Bonpoc 08

aH doparMeHT nporpaMmmsbl. YKaXKUTE ero HasHavyeHme
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
(S.1,1) MC
End,;
l:=1+1
End
End,
Bann no ymon4yaHuio:|l

# OTBeThbI OueHKa
A. lyoansieT n3 TekctoBoro ¢amnna F Bce pycckune 6ykBbl, 100
g [PMPeaenser B TekCTOBOM davine KoNM4eCcTBO CUMBOJSIOB, ABMSIOLLNXCA 0

" lpyccknumu GykBamu
C. [0MPenenseT B TeKCTOBOM dranne KONNM4eCcTBO CUMBOJSIOB, HE ABMNAIOLLNX- 0

" [ca pycckumun GykBamu;
D. jonpegenseT B TEKCTOBOM hansie Korim4eCcTBO CUMBOJSIOB; 0




Bonpoc 09

3agaH asymepHbii maceus X[1..n, 1..m]. Yka)kute HasHauyeHue npouenypbl

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

Begin Fori:=1TonDo MA
Forj:=1Tom Div2 Do X[i, 2 *j] := X[i, 2 *j] + X[i, 1];

End;

Bann no ymonyanuio:(l

# OTBeTbI OueHka
A [ @nemeHTam cToNn6bLOB B NepBON NOMOBMHbI MaTpULbl NpubaensaeT ane- 0

" IMeHTbl NnepBoro cronbua COOTBETCTBYIOLLEN CTPOKW;

B nobaenseT k matpuue ewe M cTonbuoB ¢ aneMeHTamMmm, paBHbIMU COOT- 0

" [BETCTBYIOLLUMM 3NIEMEHTaAM NepBOro cronbua;

C. [cenemeHTam YeTHbIx cTonbuos npnbaBnsaeT anemMeHTbl NepBoro cronbua 100

COOTBETCTBYHOLLEN CTPOKM;
D. [k anemeHTamM YeTHbIX CTPOK NpubaBnseT 31eMEHThI 0
Bonpoc 10
PparmMeHT nporpamMmmbl YKaXXnTte ero HazHavyeHue
S = X[1,i]; X[1,i]:= X[5,i]; Y[5,]]:= S; MA
Bann no ymon4yaHuio:|l

# OTBeThbI OueHKa
A. |0OMeH 3HauYeHunn anemeHToB 1 -roun 5 - ro crondua 100

g [3ameHa 3HAYEeHUN ANIEMEHTOB 1- OM CTPOKM 3HAYEHUSIMUN INTIEMEHTOB 5-01 0

CTPOKMU;

c_ |3avera 3HA4YEeHUN ANeMEHTOB 1- oro cTtonbua 3Ha4YeHUSIMN SNIEMEHTOB 5-O

" ro ctonbua;

D. [k anemeHTam YeTHbIX CTPOK NpubaBnsieT 31eMEeHThI 0




