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PABOYAS MPOrPAMMA YYEEHOW OUCLMMNUHDI

B1.5.21 BbluncnurtenbHble MeToAbl B XMMUU

1. Koa n HaumeHoOBaHuMe HanpaBieHUSA NOArOTOBKMU:
04.05.01 ®dyHgameHTanbHas v NpyknagHas Xmmus

2. MNpodunb cneunanusauymmn: 6e3 cneynanmsayuu
3. Keanudmkauma BbINyCKHMKA: crieumnannct
4. dopma obpa3oBaHUA: OYHAA

5. Kacbepgpa, oTBeuvarLwan 3a peanmsaumio QUCLUNINUHDbI:
Kadbegpa onanyeckon Xmummnm

6. CoctaButenu nporpammbl: [NpoTtacoBa pnHa BaneHTUHOBHA, K.X.H., OOLUEHT

7. PeKoMeHAoOBaHa: Hay4Ho - meToandeckum CoBETOM XMMMUYECKOro doakynbteTa oT
26.06.2017, npoTtokon Ne 6

8. YuebHbIn roa: 2018 /2019 Cemectp: 3



9. Llenu v 3apgaun nsyyeHus AUCLUUNIIUHbBI:

BbluncnurtenoHble MeTogbl B XMMWM — AUCUMUNAMHA, HanpaBfeHHas Ha WU3yYyeHue CTPYKTYpbl
nporpamm, S3bIKOB, anropuTMOB, MPUHUUMNOB (POPMUPOBAHUSA MACCMBOB AaHHbIX U BbIYUCIIN-
TENbHbIX anrOpUTMOB, METOLAOB PELUEHUSI XMMUYECKMX 3aady, CBOASLUMXCS K YUCIEHHOMY pe-
LLUEHWNIO HENNHENHbIX YPaBHEHWUI, YNCTIEHHOMY MHTENPUPOBAHNIO, MHTEPMNONSLIMN.

B xoge npenogaBaHus AUCUMNINHBI CTaBUTCS LeNb 0OyYeHNst CTyQEHTOB MCNONb30BaHNIO Ha-
BbIKOB MPOrpaMMMpPOBaHNst Afsi PACCMOTPEHUS YMCMEHHBIX METOAOB WMHTErpMpoBaHus, Oud-
depeHUMpPOBaHMS, ANEMEHTOB MaTPUYHOM anredpbl 1 T. 4., AN peLleHns XMMUYECKMX 3aaad.
Oby4atowmecs 3HAKOMATCS C OCHOBHbLIMU anropMTMamm NOCTPOEHMS NPOrpPaMM U MeTO4aMM
nX peanusauuun; oby4yeHns npaeuiaM HanMcaHusa NporpamMmm Ha A3blke NPorpaMMMpPOBaHUS Bbl-
cokoro ypoBHsi (Pascal, Delphi),

10. MecTo y4ye6HOM AUCUUNIINHBLI B CTPYKTYpe OOI:

YyebHaa gucumnnuHa «BblumcnutensHble MeToabl B XMMUNy aBnsieTcs obsisaTenbHOn guc-
LUUNSIMHON BapmaTMBHOM YacTn 6noka 1 B CTpykType obpasoBaTesibHOM NporpamMmMbl Hanpasse-
Hua nogrotoBku 04.05.01 dyHaameHTanbHasa 1 NpuknagHas XMmng
N nsy4vaetcsa B 3 ceMecTpe.

OcBoeHne aucumnnuHbl «BblumMcnuTensHble MeTodbl B XUMUN» ABNAETCA OCHOBOW AN
NocneayoLero N3y4eHns ANCUMnivH BapuaTMBHOM YacTy NPOdECCUOHANBHOMO LMKNa, NPoXo-
XOEHWNs1 NPOV3BOACTBEHHOW NPAKTUKK.

11. MNnaHupyemble pe3ynbTaTbl 00y4yeHUss nNo gucuuvnnuHe/MoAaynio (3HaHUA,
YMeHUsl, HaBblKU), COOTHECEHHble C NNaHupyeMbiMU pe3yribTaTamMu OCBOEHUS
obpasoBaTefnibHOU NporpaMmmMbl (KOMMNETEHLUMAMU BbIMYCKHUKOB):

KomneTteHumus lMnaHupyemble pesynbtaTbl 06yyYeHus
Kon HasBaHue
MK-5 cnocobHoCTb NprobpeTaTb 3HaTb: YUCMEHHbIE MeTOoAbl pPeLleHUd HeNUHEeNHbIX

HOBblE 3HaHUS C UCMONb30Ba- | YPABHEHWU, CUCTEM YpPaBHEHW, WHTErpupoBaHus,
HMEM COBPEMEHHbIX HAy4HbIX | UHTEPNONSAUNK;
METO/OB 1 BriafieHe UMK Ha
ypoBHe, HeobxogMMom ang
pellueHnst 3aaa4, UMELLINX
eCTecTBEHHOHay4YHoe coaep-

XXaHMe U BO3HMKAIOLLMX NpK
BbIMOMHEHWN NPOdECTHo- BMafeTb: HaBblkaMu peLUeHUs 3afay, UMEILLMX ec-

HarnbHbIX q:)yHKLI,MM TeCTBEHHOHay4YHOe coaepXaHne N BO3HUKAKLWMX npu
BbINOSTHEHNN NPOGECCUOHASNBHBIX (OYHKLMI

C NOMOLLIbIO NPOrpaMM Ha s3blke NporpaMMMpoBaHUS
BbICOKOro ypoBHs Free Pascal B cpege nporpammu-
poBaHus Lazarus;

12. O6bem aucuUMNMHbI B 3a4eTHbIX eguHuLlax/yacax B COOTBETCTBUU C YHEOHbIM
nnaHom -4 /144

YMeTb: COCTaBNATb alroputMbl U pearnmn3oBbiBaTb UX




13. Buabl yueb6HoOM paboThbi:
TpyaoeMKocTb (HYachbl)
Mo cemecT-
Bug yuebHow paboThl am
Ay P Bcero P
3
AyOuUTOpHbIE 3aHATUS 76 76
B TOM yncne: nexkumm 36 36
nabopaTopHble 36 36
CamocToATensHas paboTa 72 72
dopma npoMexXyToYHON aTTecTaumm
3aver X
WToro: 144 144
dopma TekyLlen atTectaumm KoHTpOnbHas
P yu H pa6orta (1)
13.1. CopepxaHue pas3genoB AUCLUUMIIUHDbI:
n/n HanmeHoBaHue pasgena
CopepxaHue pasgena gUCUMUNUHbI
ANCUMNNHDI
1. NNekuun
Anroputmbl. Cnocobbl onnucaHusa u peanusaumm. CTpykTypa
nporpammbl. CTpykTypa s3bika. Knaccel. lNpasuna Hacnego-
BaHUS.
Cpepna nporpammupoBaHus Lazarus. cosgaHne NnpoekToB Ha
npumepe peanusaumm NMUHENHbIX anropuTMOoB.
OpraHnzaumsa pasBeTBEHHbIX anropuTMOB. YCMOBHbIN one-
paTtop. OnepaTop BbiGopa.
Peanusauus uMknMyeckmx anroputMoB B a3blke Pascal.
Onepatopb! unkna.
ANropuTMbl U anropuTMu- paTopel L
11 Yyeckue A3blkn. Peannsa- CTpyKTypupOBaHHble Tunbl. PopMMpOBaHUE OLHO U MHOFO-
: LMs anropMTMOB CpeacT- | MepHbIX MaccuBoB. [Mpeobpa3oBaHme a1ieMEHTOB MaccuBa.
BaMu si3blka NporpaMmu-
CTpyKkTypupOBaHHble TUMbl. COPTUPOBKa 3fIEMEHTOB Maccu-
poBaHus Free Pascal. Ba
O6paboTka TeKCTOBOW MHGOPMaLUN, NPpeacTaBEHHON TU-
nom CTpoka.
dopmupoBaHue maccmBa JaHHbIX Ha OCHOBE TMNOB 3anuchb,
MHoxecTBO.
OpraHusaumsi BbIYUCNIUTENBHOMO anropMTtMa ¢ Ucnonb3oBa-
HMeM noanporpamm: oyHKLMI 1 Npoueayp nonb3oBaTens.
darnoBblie napameTpbl. BBog 1 BbIBOA C MCMOMb30BaHNEM
TEKCTOBbIX M TUNU3NPOBAHHbLIX pannos.
O6palueHure, TpaHCNOHMPOBAHME MaTpPULbl; CIOXEHNE, YM-
HOXXeHne maTpuy,.
1o | MPUmeHeHne Boiancan- PelueHne cncTeMbl NMHeHbIX ypaBHeHUIn MeToaom Kpamve-

TeJlbHbIX MEeTOO0B K XU-
MUYEeCKUM 3agadam.

pa, lNaycca, Naycca->KopaaHa.

PelueHne Xxnmmnyeckmx n XMMMKO-TEXHONOMMYECKNX 3adau,
CBOJSLUMXCH K HAXOXAEHNIO KOPHEN CUCTEMbI NINHENHBIX U
HENWHENHbIX YPaBHEHWUN.




MeToabl YACNEHHOMO peLleHnst HENUHENHbIX YPaBHEHWUN.
MeToa nonosBuHHOro genexHus. Mertoa CTArMBatoLLmnX.

MeToabl YACNEHHOTO PELUEHNSI HENTUHENHBIX YPaBHEHWN.
MeTop KacaTenbHbIX. PelleHne xummnyecknx 3agad, cBoas-
LMECS K YACNEHHOMY PeLUEeHUIO HENTMHENHbIX YPaBHEHWN.

JlokanbHas 1 rnobanbHasa annpokcMmaums. Annpokcumaums
dyHKLUMEN 3aJaHHOro BUaa

MeToa HauMeHbLUMX KBagpaToB. . PErpeccnoHHbIn aHanmns.

WHTepnonsaumna nonnHomom JlarpaHxa, HetoToHa, cnnamH-
MHTepnonauus

UncneHHoe MHTerpnpoBaHne MeTogom Tpaneuuin, MeTogom
CumncoHa. OueHka cxogMmMocTu meToaoB. HaxoxxaeHune
3Ha4YeHus nHTerpana c 3agaHHon TOYHOCTbIO. PelueHne xu-
MUYECKMX 3a4ad, CBOASLLMNXCS K YUCNEHHOMY MHTErpupoBa-
HUIO.

. JTabopamopHbie pabomsi

1.1

AnropuTMbl 1 anropuTMun-
yeckue sa3blkn. Peannaa-

LUMst anropMTMoB CpeacT-

BaMU s13blka NporpaMmmu-

poBaHus Free Pascal.

Cpepa nporpammupoBaHus Lazarus. CTpykTypa nporpamMmmbl.
CtpykTypa a3bika. dopma. Knaccel. [pasuna Hacnegosa-
HuA. PelleHve 3agay ¢ NcnonbL3oBaHMEM NUHEWHbLIX anro-
pUTMOB.

YcnoBHbI onepaTop. PelleHne 3agad ¢ MCNONb30BaHUEM
yCroBHoro onepatopa. OnepaTop Bbibopa. Peanusauus an-
ropuTMOB BETBIEHMS C MOMOLLIbIO onepaTtopa Bbibopa.

OnepaTop umkna ¢ napameTpoM. Peanusauus uuknmuyecknx
anropuTmoB B fA3blke Pascal ¢ nomoLbio onepartopa

OnepaTop uukna c npeaycnosuem. Peanusaums umuknuye-
CKUX anroputmoB B A3blke Pascal ¢ nomolibio onepaTtopa
LMKNa ¢ npeaycrioBUeM.

OnepaTop uukna ¢ noctycrnosmem. Peanusaums unknuye-
CKUX anroputmoB B A3blke Pascal ¢ nomolibio onepaTtopa
LMKIa ¢ NocTycroBueM

CTpyKkTyprpoBaHHble Turbl. Tun maccue. PopmmpoBaHue
OOHO U MHOFOMEPHbIX MaccuBoB. [JuHaMnyeckne MaccuBbl.
PelweHune 3apgay novcka, 3ameHbl, Npeobpa3oBaHNs arieMeH-
TOB MaccuBa

CTpykTyprpoBaHHble Tunbl. Tun maccue. CopTupoBka ane-
MEHTOB MaccvBa MEeTOAOM NepecTaHOBKU, Ny3blpbka, MeTo-
[IOM HaxoX[eHWe CPEAHErO C UCMONb30BaHWEM PEKYPCUBHO-
ro anroputma.

Mpouenypbl 1 yHKUMM Nonb3osaTtens Npasuna nokanusa-
ummn obbekToB. Pekypcusi. OpraHmsaumnst BblYUCIIUTENBHOIO
anroputMa c Ucnosib3oBaHWeM nognporpamMmm: yHKLUA 1
npoweayp nonb3oBaternsi.

CTpyKkTyprpoBaHHble TuMbl. Tun cTpoka. O6paboTka TeKCTO-
BOW MH(opmMauuu, npeacrasneHHon Tunom CTpoka.

CTpykTypupoBaHHble Tunbl. PopMmnpoBaHe MaccrBa gaH-
HbIX Ha OCHOBe TuMNoB 3anuncb, MHOXeCTBO.

dannosble napameTpbl. Beoa v BbIBOA C MCNOMb30BaHUEM




TEKCTOBbIX U TUMN3NPOBAHHbLIX pannos.

1.2

MpuMeHeHne BbIYUCN-
TernbHbIX METOAOB K XU-
MUYECKMM 3aJa4vam.

MeToAbl YACNEHHOMO peLleHnst HENMUHENHbIX YPaBHEHUN.
PelleHne xummnyecknx 3agay, CBOAALLMNECS K YUCNIEHHOMY
peLleHn0 HENMNHENHbIX YpaBHEHUN.

MeToAabl YACNEHHOIO UHTErpMpoBaHus. PelleHne xnmmnye-
CKMX 3aa4, CBOASALLMXCS K YNCITIEHHOMY MHTErPUPOBAHMIO.
YUuncneHHoe MHTErpnpoBaHMe MeToaoM Tpaneumin, MeTogom
CumncoHa. OueHka cXoaMMoCTU MeTod0B.

PelueHne cuctemMbl NMUHENHbIX ypaBHeHNn metogom Kpame-
pa, Naycca, Naycca-*KopaaHa. PelueHne XmMmyeckux n xu-
MUKO-TEXHONOMMYEC-KUX 3a[ad, CBOASALMNXCS K HAXOXOEHMIO
KOpPHEeN CUCTEMbI FIMHENHBIX N HESTMHENHBLIX YPaBHEHWN.

MeTog HaumeHbLNX KBaapaToB. NHTepnonauma nosimHo-
MoM JlarpaHxa, HeloToHa, cnnanH-uHTepnonsums. Perpec-
CUOHHbIN aHanua. PelueHne 3agay annpokcumaumm pesyrb-
TaTOB XMMWYECKOro 3KCnepuMeHTa.

13.2. Paspenb! AMcUUNIUHBLI U BUAbI 3aHATUN:

Ne
n/n

HanmeHoBaHue pasgena
OUCLMMNIINHBI

Buapl 3aHaTuin (Yacos)

Jlekumm MpakTnyeckme | JlabopatopHble | CamocTosi- Bcero
TenbHas
paboTa

AnropntMbl 1 anroput-
MUYeckme A3blkn. A3bIKK
nNporpaMMmMpoBaHns  Kak
cpenctBo  oopmaribHoum
3anucu anroputmos. O6-
30p £3bIKOB Mporpammu-
poBaHus.  Asblk  npo-
rpammunpoBaHus  Pascal.
Peanusauus anropytmoB
cpeactBamu s3blka Mpo-
rpammupoBaHunsa Pascal

18 20 36 74

HpMMeHeHme BbI4YNCITN-
TeJlbHbIX METOOOB K XU-
MNYECKUM 3agadam.

18 16 36 70

NToro:

36 36 72 144

14. MeToanyeckue ykasaHusa ansi ooy4yarLWmxcsa No 0OCBOEHNIO AUCLUNITUHbI

Tepunanax K KaXKOOn TeMe 3aHATUS.

OBnageHune 3HaHUAMKU MO AUCUMNAMHE npeanonaraeT nocelleHne nekumi n nabopa-
TOPHbIX 3aHSATMIN, NPOBOAMMbBIX MOA PYKOBOACTBOM MpenodaBaTens, a Takke akTMBHYH caMo-
cToATENbHYI0 paboTy.
®opmbl paboTbl CTYAEHTOB NPU U3YYEHUU OUCLMNINHBI OTPAXEHbl B METOAMYECKUX Ma-

Mpy n3yyeHUn QNCUMNIIMHBLI UCMONb3YIOTCA crieaylowmne Buabl U GopMbl ayguTOpHON paboThl
CTYOEHTOB:
- NOCeLLEeHne NEKLNI;




- BbIMOMHEHME MPaKTUYECKNX 3a4aHuI;

- n3yyeHme yd4ebHoOWn, Hay4YHOM N METOANYECKOW NMTEepaTypbl C UCMOMb30BaHMEM PECYPCOB
oubnunotekn BI'Y, maTtepmanos, pasMeLLeHHbIX B 3NIEKTPOHHOM Kypce Ha obpasoBaTenbHOM
noptane «3neKkTPOHHbIN yHuBepcuTeT BIY» 1 aNeKTPOHHbIX OMONMOTEYHbLIX CUCTEM;

- TECTMPOBAHWE;

KoHTponb pe3ynbTaToB CamMOCTOSTENbHON paboTbl CTyAEHTOB, KOTOPYH OHMW BhIMOMHSIOT Ha
nabopaTopHbIX 3aHATMAX OCYLLECTBNAETCH B Npeaenax BPEMEHU, OTBEAEHHOro Ha 3aHATUE Mo
JUcCUMNnnHe.

®opMbl KOHTPONS NPY U3YYEHUN AUCUUNIUHDI:
- MHOMBWAYanbHOE NpaKkTU4eckoe 3aJaHue;
- TECTUpOBaHMeE.

Mpn n3yyeHUn gUCLUMNINMHBI UCNONB3YIOTCA criegyowmne Buabl U opMbl BHeayaUTOpPHON pabo-
Tbl CTY4EHTOB:
- n3ydeHne y4ebHON, Hay4HOM N MEeTOOAUYECKON nuTepaTypbl C UCMOMb30BaHNMEM PECYpCOB
onbnunotekn BI'Y, maTtepmanoB, pasMeLLEHHbIX B 3IEKTPOHHOM Kypce Ha obpa3oBaTenibHOM
noptane «3neKkTPOHHbIN yHuBepcuTeT BIY» 1 3NeKTPOHHbIX OMONNOTEYHBLIX CUCTEM;
- BbINOSIHEHME UHANBMAYANbHbLIX NPAKTUYECKMUX 3a4aHUiN No TeMam;
- CaMOTEeCTMpOBaHWEe B ANEKTPOHHOM Kypce Ha obpasoBaTeribHOM nopTtane «3feKTPOHHbIV
yHuBepcuteT BI'Y»

KoHTponb pe3ynbTaTtoB BHEAQYAUTOPHOW CaMOCTOATENbHOM paboThl NpenogaBaTeflb OCyLLEeCTB-
NsieT B 9NEKTPOHHOM Kypca Ha Kypce Ha obpasoBaTenibHOM noprane «nNeKTPOHHbIN YHUBEPCU-
TeT BI'Y» Ha kaxxgom nabopaTopHOM 3aHATUM B Npefernax BpeMeHW, 0TBEAEHHOMo Ha 3aHaTue
no AUCUMMINHE.

B xoge noarotoBku K nabopaTtopHbIM 3aHATUAM, TEKYLLUUM U MPOMEXYTOYHbIM aTTecTa-
LUMAM CTYOEHTY peKoOMeHOYyeTCsa aKTUMBHO UCMONb30BaTh 3MEKTPOHHbIN KypC "BbluncnuTensHble
MeToAbl B XuMmnn", pasmeLleHHbIn Ha ObpasoBaTenbHOM nopTtane "OnekTPOHHbIV YHUBEPCUTET
BI'Y", rae pasmeLleH OONOSHUTENbHbBIN TEOPETUYECKUI MaTepMan No TeMe 3aHATUSA, TeCTbl AN
CaMOornpoBepKU, NpPakTU4eckme 3agaHus no UCUMMNIIMHE U NepevyeHb BOMPOCOB AN NOArOTOBKU
K TEKYLLMM M NPOMEXYTOYHbIM aTTecTtaumsam. Takke CTYAEHTY peKOMeHOyeTCsa MCMNoNnb3oBaTb
BeCb Habop MEeTOAOB U CPEACTB COBPEMEHHbIX MHPOPMALMOHHBIX TEXHONMOMMN ANS U3YyYeHUs
OTeYeCTBEHHOM U 3apybexHon nutepaTtypbl N0 AUCUMMNAMHE, OLEHKN U aHanu3a ee TeKyliero
COCTOSIHUS U NEepCneKTUB pasBUTUS.

CTyneHTy npegoctaBnsAeTcsl BO3MOXHOCTb paboTaTb B KOMMNbIOTEPHOM Kracce Xnumude-
ckoro dakynbTeTa (271 ayautopus), npegocrtaBnaeTca goctyn K MIHTepHeT-pecypcam 1 anek-
TPOHHOW No4Te, NporpaMmMHOMY oBecneveHnIo KOMMbITEPHOTO Kracca gakynbTeTa, pecypcam
3oHanbHoM Hay4Hon 6ubnuotekn BIY, B TOM uncne anekTpoHHO-O0MBNNOTEYHLIM CUCTEMAM.

13. Y4yebHO-meTOAMYECKOEe U MH(pOpMaLMOHHOEe obecneyeHne AUCLUNITNHBI
a) OCHOBHas nuTepaTypa:

Ne n/n NcTOYHMK

Amocos, A. A. BeluncnutenbHble meTtogbl : / A. A. Amocos, 0. A. [lybuHckun, H. B.
KonueHoBa .— Mockga : Jlanb", 2014 .— 672 c. : vn. ; 21 cm .— (Y4ebHukn ang By-
30B. CneunansHag nutepatypa) .— .— l[peaMeTHbIN ykasaTtenb: ¢. 655-666 .—
<URL.:http://e.lanbook.com/books/element.php?pl1_id=42190>

Aukacos, B. NporpammupoBaHue Ha Lazarus / B. Aukacos. - 2-e uag., ncnpas. - M. :
2. HaumoHanbHbIn OTKpbIThI YHUBEpcUTeT «MHTYUT», 2016. - 521 c. [ONEeKTPOHHbIN
pecypc]. - URL:http://biblioclub.ru/index.php?page=book&id=429187 (02.09.2016).

Uepnakos L. B. OcHOBbI NporpaMmM1MpoBaHus : y4eBHUK 1 NPaKTUKYM NS npuknag-
Horo 6akanaepuarta / . B. Yepnakos. — M. : UspatenbcTtBo KOpawT, 2016. — 219 c.
I N3paTtenbcTtBO «HOpanT» : anekTpoHHO-0MbnunoTtevHas cuctema. — URL :
http://www.biblio-online.ru

4, Anekcees, E.P. Free Pascal n Lazarus: Y4ebH1K N0 nporpaMMnpoBaHnio [SNeKTpoH-




HbI pecypc] : ydebHuk / E.P. Anekcees, O.B. YecHokoea, T.B. Kyuyep. — 3nekTpoH.
naH. — M. : MK MNpecc, 2010. — 438 ¢. — URL.:
http://e.lanbook.com/books/element.php?pl1_id=1267

0) gononHuTenbHasa nuTepaTypa:

Ne n/n

NcToYyHuK

5.

3eneHsik, O.I1. MNpakTukym nporpammupoBaHusa Ha Turbo Pascal. 3agauun, anroput-
Mbl U pelleHns [ONeKTPOoHHbIN pecypc] : . — 3nekTpoH. gaH. — M. : MK [pecc,
2009. — 311 c. — URL: http://e.lanbook.com/books/element.php?pl1_id=1249

CtueeHc, P. Delphi. MotoBble anroputmel / CtuBeHc P. .— Mockea : IMK lNpecc,
2007 .— 380 c. — (Ons nporpammuctoB) .— .— ISBN 5-94074-106-1 .—
<URL:http://e.lanbook.com/books/element.php?pl1 cid=25&pl1 id=1234

®apoHos B.B. Delphi. NMporpammmpoBaHme Ha S3blKe BbICOKOIO YPOBHS : y4eOHMK
Ans cTyq. By30B, 00y4Y. N0 HanpasfeHo NoAroT. AUNSIOMUp. cneynanmctoB "UH-
dopmatuka 1 Bblumcn. TexHuka" / B. B. @apoHoB. — CI16. : Mutep, 2007. — 639 c.

Tiokaues H. A. MNporpammmpoBaHme B Delphi ana HaunHatowmx : y4eb. nocobue
ans ctyg. By3oB, obyd. no cneumansHocty 351400 "TpuknagHas nHdopmatmka (no
obnactam)" n gpyrum cneuunansHoctam / H.Tiokaues, K. Peibak, E. Muxannosa. —
CINo6. : BXB-MeTepbypr, 2007. — 651 c.

MporpammupoBaHue Ha s3bike Nackans : y4eb. nocobue ans ctya. By3oB, obyd. no
HanpaBneHunto noaroT. 6akanaepoB 1 Mmarnctpos "MHdopmaTmka 1 BbIYUCIT. TEXHU-
Ka" U No HanpaeneHnaM nNoaroT. gunnomup. cneumanuctos "MIHpopmaTunka u Bbl-
yncn. TexHuka" n "MHgopm. cuctembl" : 3agadHuk / [noa pea. O.®. Yckoson]. —
Chne. : MNMurep, 2002.— 333 c.

10.

dapoHoB B.B. Cuctema nporpammumpoBaHnus Delphi / B. B. ®apoHos. — CI16. :
BXB-leTepbypr, 2003. — 888 c.

11.

Bepewmelii E. U. NporpammunpoBaHue B cpeae Delphi : yue6. nocobue .— CI16. :
N3a-Bo C.-MNeTepb. yH-Ta, 1998. — 86 c.

12.

KeTkoB 0. J1. OcHoBbl nporpammupoBanns B cpege Delphi : Yue6. nocobue /
KO.J1.KeTkoB, K.B.Jle6enes, E.B.MeTpoBa, E.lM.YBapoBa. — HwxHUn ApxbI3 :
CYGNUS, 1997. — 134 c.

13.

KynbtnH H. B. OcHoBbl nporpammupoBanus B Delphi 7 / H. B. KynbtuH. — CI16. :
BXB-lMeTepbypr, 2003. — 598 c.

14.

Hapaxsenuase I1. NporpammupoBaxue B Delphi 7 / 1. Japaxeenuase, E. Mapkos.
— CI16. : BXB-lNeTtepbypr, 2003. — 781 c.

15.

Bobposckuin C.A. Delphi 7 : YuebHbii kypc / C.A. Bobposcknin. — CI16. : MuTtep,
2003. — 735 c.

16.

BaxxeHoBa W.HO. Delphi 7 : Camoyuutens nporpammucta / U. 0. BaxeHoBa. — M. :
Kyauu-obpas, 2003. — 447 c.

17.

MpoTacosa N. B. YncneHHble metogbl. NMpumeHeHne B xumun : y4eb.-meToA. noco-
©ue no kypcy "YucneHHble MeToabl U NPOrpamMmMMpoBaHuE” No cneunanbHOCTSM:
020201 (011000) - Xumusa / U.B. MNpoTtacosa, B.A. KpbicaHos .— BopoHex : J10I1
BIy, 2005 .— 47 c.

B) n

HdOpMaLMOHHbIE 3NEKTPOHHO-06pasoBaTerbHble pecypch! (odrumanbHble pecypchl MHTepHeT)*:

Ne n/n

NcToYyHMK

18.

MHudopmaumnoHHada cuctema "YHmepcutetckast ombnuoteka ONLINE" —
<http://biblioclub.ru>

19.

OneKTPoHHO-6nbnuoTeyvHas cuctema "MsgatenscTso "MlaHb" —
<:http://e.lanbook.com>




20.

Hay4yHas anekTpoHHas 6ubnmorteka — <http://www.elibrary.ru>

OnekTpoHHasa 6ubnmoTeka BopoHexckoro rocygapCrBEHHOro yHMBepcuteTa —

21. <http://www.lib.vsu.ru>

22. O6pasoBarenbHbli MaTeMaTu4eckmm camnT - < http://www.exponenta.ru>

23 MHdopmaumnoHHasa cuctema "EguHoe okHO gocTyna k obpasoBaTeNibHbIM pecyp-
' cam" . — <http://window.edu.ru>

o4 MpoTtacosa N.B. BeluucnntensHble METOAbI B XMUK. SNEKTPOHHbIN Kypc/ N.B.

lMpoTtacoBa. — <http://www.moodle.vsu.ru>




16. MNepeyeHb y4yebHO-MeTOAMYECKOrO obecnevyeHUs AnNsi CaMOCTOATENbHOW pa-
60TbI

CamocTtosiTenbHas paboTta

Ne n/n NCcToYHMK

MpakTkym no nHgpopmatumke. Ctatuctudeckas obpaboTka XMMMUYECKOrO aKCNepUMeHTa
CcpeacTBaMM 3MEKTPOHHbIX Tabnuuy, [QNeKTPOHHbIN pecypc] : y4ebHO-MeToaANYECKOE NOo-
cobve : [gna cTyaeHToB 1-ro Kypca Xummudeckoro dakynbTeTa, Ans HanpasBneHuin:
04.03.01 - Xumus, 04.03.02 - Xumus, dumaunka n mexaHuka matepuanos (6akanaespuar),
1 04.05.01 ®dyHoameHTanbHast u npuknagHas xumus (cneuunanuteT)] / BopoHex. roc. yH-
T ; cocT. U.B. lMNpoTacosa ; cocT. /.B. HeuaeB .— 3neKkTpoH. TekcToBble AaH. — Bopo-
Hex : sgaTenbckuin gom BIY, 2017 .— 3arn. ¢ Tutyn. akpaHa .— CBo6oaHbIN JOCTyN
13 nHtpacetn BI'Y .— TekctoBbin pann .— Windows 2000; Adobe Acrobat Reader .—
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m17-80.pdf>.

MpoTtacoBa W.B. BeluucnutensHble MeTOAbl B XMMUK: ONeKTPoHHbIN Kypc/ WN.B. MNpoTa-

3

coBa. - <http://www.moodle.vsu.ru>

MpoTtacosa . B. YncneHHble meToabl. MprumeHeHne B xumum : y4eb.-meTod. nocobue
4 no Kypcy "YncneHHble MeToabl 1 nporpaMmmupoBaHme” no cneunansHocTam: 020201

(011000) - Xumusa / N.B. MNpoTacosa, B.A. KpbicaHoB .— BopoHex : JIOIN By, 2005 .—
47 c.

17. UHdpopmaLnOHHbIe TeXHONOrMn, UCNosNb3yeMble ANA peanusauum yyebHom
AUCLUUNIUHBI, BKITIOYaAa nporpaMmmMHoe obecneyeHne n UHopmaunoHHO-
cnpaBoYHble CUCTEMBI (NPU HEOBXOAMMOCTH)

1. YTeHune nekumi ¢ UCnonb3oBaHNEM Npe3eHTauun.

2. 3HB BIy www.lib.vsu.ru

3. 3BC «YHuBepcutetckasn bubnuoteka online» https://biblioclub.ru/
4. OBC «KoHcynbTaHT cTygeHTa» http://www.studmedlib.ru/

5. OnekTpoHHbIN obpasoBaTenbHbIV NopTan "OnekTpOoHHbIN yHuBepcuTeT BINY",

18. MaTepuanbHo-TeXHU4YEeCKoe obecneyeHne AUCLUNIIUHBI

1. AyguTtopHbin poHg kopnyca Ne1 no yn. YHusepctutetckas nn.1 - 271 aygutopus, UHTep-
HeT-ueHTp BI'Y

2 Mebenb 1 obopyaoBaHue y4ebHbIX ayauTopum - CTONbI, CTYNbs, MyNbTUMeauHasa nepeHoc-
Hasi cMCTeMa, 3NEeKTPOHHO-BbIYUCTIUTENBHAA TEXHUKA.

3. KomnbloTepHbIN Knacc Ha 12 nocagoyHbiX MecT, 060pyaoBaHHbIX NEPCOHANbHLIMU KOMMbHO-
Tepamu Ha 6ase npoueccopoB Intel, 06beaNHEHHBIX B NOKaNbHYIO BblYMCNNTENBHASA CETb, NOA-
KNKOYEHHYIO K ceT BOpOHEXKCKOro rocyHmBepcuTeTa, MMetoLLme Bbixod B NHTepHeT.

4. NpegycMoTpeHa BO3MOXHOCTb OOy4YeHMS MHBaNMAoOB U MWL, C OrpaHWYEHHbIMU BO3MOXHO-
CTAMWU 300POBbS C MPUMEHEHMEM CreumanbHoOro 060pyaoBaHMsA: KOMOHKU, MyNbTUMEOUAHbIV
NPOEKTOpP, ONnepaumoHHbIE CUCTEMbI C PEXMMOM HACTPOWKU cneunanbHbIX BO3MOXHOCTEN (on-
TUMU3auMsa M300paKeHUs Ha 3KpaHe, MOAKIIOYEHWE peXMMa YTEHMsI C 3KpaHa, rosloCOBOro
BBOAA M ApP.), MOOUITbHbIE KOMMBIOTEPLI — HOYTOYKN.




19. ®OHO OoUueHO4YHbIX cpedcma:

19.1.

MNepeyeHb KOMNETEHLMI C yKazaHUeM 3TanoB hopMMPOBaHUA U NNAHUPYEMbIX
e3ynbTaToB 00y4YeHus

3auer

Kog n co- | lMnaHnpyemble pesynbTaTthl 00yye- OTanbl bopMmnpoBaHmns
aepxaHue | Husa (MokasaTenu AOCTUXKEHMS 3a- KomneTeHuun (pasgensl dOC*
Komne- AaHHOro YPOBHS OCBOEHMS KOMIe- (TeMbl) ANCUUNANHBI UNK (cpeacTBa
TeHUUn TEeHUUN NoCpeacTBOM hOpMUPOBaA- | MOAYNS U UX HAUMEHOBa- OLeHNBaHMs)
(vnn ee HWUS1 3HaHUA, YMEHWIA, HaBbLIKOB) Hue)
yacTu)
MK-5 3HaTb: YMCrEeHHble MeToAbl pelle-
HUS HENMWHEWHbIX YpPaBHEHWW, CUC- Tema 2. MpakTueckoe
TEM YPABHEHWIl, MHTEIPUPOBAHUSI, MpuMeHeHne BbluMCK- 3agaHue
WHTEpRONALUY: TenbHbIX METOAOB K XUMMU-
YECKUM 3aga4vam. MA1
yMeTb: COCTaBnsiTb anroputMmbl W Tema 1
peanu3oBbiBaTb MX C MNOMOLLbBK | ANrOPUTMblI U anropuTMu-
nporpaMMm Ha f3blke NMPOrpamMmupo- | Yeckne SA3blKW. A3bikn npo-
BaHWs BbLICOKOro ypoBHsi Free Pas- | rpamMmupoBaHns kak cpepn-
cal B cpefe nporpammMmuMpoBaHus | CTBO hopmanbHon 3anucu | MNpakTudeckoe
Lazarus; anroputmoB. O630p A3bl- 3agaHue
KOB  nporpamMmmumpoBaHus. TA1
A3blik  NporpamMmmMmuMpoBaHus MA1
Pascal. Peanusauusa anro-
PUTMOB CpeACcTBaMu A3blka
nporpaMmmM1MpoBaHus
Pascal
BNageTb: HaBblkaMu 00paboTku pe- Tema 1
3yNnbTaToOB Hay4HbIX SKCMNEPUMEHTOB | ANropnTMbl U anropuTMu-
C MCMOSb30BaHNEM YMCINEHHBLIX Me- | Yeckne A3blKN. A3bIkKM Npo-
TOLOB W peanv3auun ux B Buae rpPaMMMPOBaHNA Kak cpen-
KOMMbIOTEPHbLIX NpOorpamm CTBO (hopmanbHoOW 3anuncu
anroputmoB. O630p 43bl-
KOB  MporpammMmpoBaHusl.
A3blk  NporpaMmmupoBaHus MpakTueckoe
3agaHue
Pascal. Peanusauusa anro- A1
PUTMOB CpeACTBaMM A3blka
nporpaMmM1MpoBaHus
Pascal
Tema 2.
MpumeHeHune BbIYMCNN-
TerbHbIX METOAOB K XUMMU-
YeckuM 3agavam
MpomexyTo4yHas aTrecTauus WHuomBunayans-

HOE KOHTPOIb-

HOe 3afjaHue

KoHTposnbHbIN
TecT




19.2 OnucaHune KpuTepMEB M LWKarbl OLLlEHUBaHUA KOMNETEeHUUN (pe3ynbTaToB 00y4eHUs)
NPy NPOMEXYTO4YHOM aTTecTauum

[na oueHMBaHUs pe3ynbTaToB O0Oy4YeHMs1 Ha 3adeTe WCMoNb3ylTcs creayowme
nokasartenu

1) 3HaHue
«BbluncnutensHble MeTodbl B XMMUNY;

y4yebHoro

maTepuana

N MOHATUNHOIO

2) yMeHWe CcBA3bIBaTb TEOPUIO C NPAaKTUKOM;

3) yMeHwne

UNICTPMPOBaTb

ncecnegoBaHum;
4) yMeHue ycTaHaBnvMBaTb MeXANCUNNINHAPHbIE CBA3N;
5) camocTosATENbHOCTE U 06OCHOBAHHOCTb peLUEHUN;

OoTBET

npuMepamu,

annapata no

dakTamu,

OUCUUNINHE

OaHHbIMW  Hay4HbIX

D,J'ISI oLieHMBaHNA pe3ynbTaToB o6yquV|s| Ha 3a4eTe UCMOJIb3YeTCd LKana — «3a4TeHOy,
«HEe 3a4TeHO»

Tabnuua
CooTHoLLEeHMe NoKasaTenen, KpUTEPUEB U LLKanbl OLEHUBaAHUSA pe3ynbTaToB oby4eHust Ha
3ayeTe
KomneTe MokasaTenb LWkana n KpuTepun oLeHMBaHWSA YPOBHSI OCBOEHWS
HUUSA chopMMPOBaAHHOCTH KOMMneTeHUUn
KOoMMNeTeHUuK
«3a4YTEeHO» «He 3a4YTeHO»
CooTtBeTcTBME NOOBLIM HeT cooTBeTcTBUSA
TPEM U3 NepeyvncneHHbIX bonee yem Tpem
nokasartenemn nobbim
nepeYmcneHHbIM
MNK-5 3HaTb: YncneHHble metoabl | CdopmMmnpoBaHHble 3HaHUS | Pparmerazairasiam
peLLeHNs HeNMHEeNHbIX YMCMEHHbIX METOA0B 3HaHUA Unu

ypaBHeHvu7|, CUCTEM

peweHna HEeNMMHENHbIX

OTCYTCTBUE 3HAHWI

ypaBHEHWN, YPaBHEHUI, CUCTEM
WHTEerpupoBaHus, YypaBHEHW,
NMHTEepnonaAuuu; WMHTErpupoBaHus,
NHTEpnonAunn
YMETb: COCTaBMSATb CdopmupoBaHHbIe dparmeHTapHbie
anropuTtmbl u YMEHUSI COCTaBIEHNSA YMEHUS UInn

peanu3oBbiBaTb UX C
NMOMOLLbIO MpOrpamMmm Ha
S13blke MPOrpamMMmnpPoOBaHMS
BbICOKOro ypoBHs Free
Pascal B cpene

anropmTMoB N UX
peanusaumm ¢ NOMOLLbIO
nporpamm Ha si3blke
nporpamMmmMmMpoBaHus
BbICOKOrO ypoBHS Free

OTCYTCTBME YMEHUS

nporpammMmMpoBaHus Pascal B cpene
Lazarus; nporpaMMMpoBaHuns
Lazarus;
BnageTb: HaBblkaMu CdopmupoBaHHble ®parmeHTapHble
06paboTkM pe3ynbLTaToB HaBblkM 06paboTKM HaBbIKM UK

Hay4HbIX 3KCNEPUMEHTOB C
ncnonb3oBaHMEM
YMCIEHHbIX METOA0B U
peanusaumm ux B Buae
KOMMbIOTEPHbIX NPOrpaMm

pe3ynbTaToB Hay4YHbIX
9KCMEPUMEHTOB C
Ncrnonb3oBaHMeM
YMCIEHHbIX METOA0B U
peanusauum ux B Buae
KOMMbIOTEPHbIX NPOrpaMm

OTCYTCTBME HaBbIKOB




19.3. TunoBble KOHTPONbHbIE 3aAaHUs WUNMU UHble MaTepuanbl, Heobxoaumble Ans
OLEeHKU 3HaHWN, YMEHWMN, HaBbIKOB U (UNK) oMnbiTa AeATENIbHOCTU, XapaKTepusyruwme

STanbl

¢hopMupoBaHUA KOMMETEHUMA B Mnpouecce OCBOeHUsi obGpasoBaTesibHOM

nporpamMmbi
19.3.1 lNepeyeHb pasHOYPOBHEBbLIX NPAKTUYECKUX 3a4aHNN TeKyLlen atTecTaumm

(KOHTpONbHOM PaboThbl)

1.

10.

11.

12.
13.

14.

15.

16.

[aHbl ABe kKBagpaTHble BelleCcTBeHHble MaTpuubl 10-ro nopsagka. HaneyaTtaTb kBagpar
TOW U3 HUX, B KOTOPOW HaUMeHbLIasa CyMMa AMaroHarnbHbIX 3fIEMEHTOB, CYMTas!, YTO
Takas Matpuua ogHa.

JaHbl gencTBuTenbHbIE Yucna a, b, C.
Monyuntb (Max(a,a+b) + max(a,b+c))/(1+ max(a+b*c,1,15)) .

CocTtaBuTb npoueaypy, 3aMeHsIioLLyl0 B WCXOAHOW CTPOKE CUMMBOJSIOB BCE €AMHULbI
HynsiMK, a BCe Hynu eauMHuuaMn. 3amMeHa [OSKHa BbIMOMHATLCS HauyMHasi ¢ 3afaHHOM
NO3ULIM CTPOKM.

OnucaTb yHKUMIO step(x,n), OT BELLECTBEHHOTO X U HATYpPanbHOMO N, BbIYUCTSIOLLYIO
(4epe3 yMHOXeHWe) BEenMuMHYy XN, U UCMOMb30BaTb €€ AMS BbIYUCIIEHWS] 3HAYEHUS
BblpaXeHust b =2.7%+ (a+1)5.

[aH dann f, KOMNOHEHTbI KOTOPOro ABNAKTCA AENCTBUTENbHbIMK 4Yucnamu. Hantm
CYMMY KOMMOHEHT dhanna f.

[aH dann f, KOMNOHEHTbI KOTOPOro SABMAKTCS UenbiMM Yyicnamu. 3anucatb B ann g
BCe 4YeTHble yucna danna f, B pann h - Bce He4yeTHble. [lopsaok cnegoBaHusa vmcen
coxpaHsieTcs.

[aH cumBonbHbIN dhann f. MNonyunT konuio danna B dawnne g.

[aH dann, cogepxawmn cBefeHus o6 anemMeHTax: YyKasblBaeTCA Ha3BaHue, 3Hak,
NopsiAKOBBLIN HOMEP, aTOMHasa Macca, Metann/Hemetann. Hantn nopagkoBblie HOMepa 1
Ha3BaHUS BCEX HEMETAsSIOB.

[aH dann, cogepxawmi cBedeHuss o6 aneMeHTax: YKasblBaeTCA Ha3BaHMe, 3Hak,
nopsiAKOBLIA HOMEpP, aTOMHada Macca, MeTann/HemeTtann. Hantmn nopsgkosslie HOMepa W
Ha3BaHUSA BCeX HemMeTarros.

Hantn CyMMY NONoOXUTeJibHbIX W npou3dBedeHne oTpunuatesibHbIX 3J1eMEeHTOB
AByMepHOro maccumea.

BbiBeCTV Ha nevaTb HoOMepa No3nLUMiA, B KOTOPbIX HAXOAATCS HYNEBbIE 3NIEMEHTbI
[ABYMEPHOro maccuea.

MomMeHATb MecTamun CTPOKU N 1 m, ctonbubl | n kK kKBagpaTHOM MaTpuLbl.

O6HyJ'IVITb ANIEMEHTDI CTOJ'I6Ll,a OBYMEPHOro MaccumBa, copepXxallero MaKcUMarbHbIN
ONIEMEHT.

B ctonbuax MaTpuubl 3NeMeHTbl NepecTtaBuUTb Tak, 4yTObbl NX 3HAYEHMS HapacTanu C
yBennmyeHnem Homepa CTpOKWU.

[aHbl HaTypanbHOe 4ucrno n, CTpoka AMMHOM B N CMMBOMOB. [pynnbl CMMBOMOB,
pasgeneHHble npobenamu ( OQHMM UMM HECKOINbKMMW) U He cogepxalume npobenos
BHYTpU cebs, byoem cumtate crosamu. Hantm camoe ANMHHOE CrOBO B BeLEHHOM
dpase n nocymTaTb YMCIIO CrIOB.

[aHbl HaTypanbHOE YMCIOo N, CTPOKa ASIMHON B N CMMBOSIOB. ['pynnbl CUMBOJIOB,
pasgeneHHble npobenamm ( OOHUM MM HECKONBbKMMN) U HE coaepalime npobenos
BHYTpu cebs, byaem cumtaTb crro8amu. BeIsCHUTb, BCTpeYaeTca fim B CTPOKe
nocnegoBaTenbHOCTb CMMBOJIOB COCTOSILLASA U3 CTOALLUMX PAAOM TPEX TOYEK.

17. aHbl HaTypanbHOe YACO N, CTPOKa AfIMHOM B N CUMBOSOB. ['pynnbl CUMBOJSIOB, pasge-

JIEHHblIE npo6enaMV| ( OOHUM UINn HeCKOJ'IbKI/IMI/I) N HEe cogepxaliumne I'Ip06eJ'IOB BHYTPU



cebs, bynem cuntatb crroeamu. MoacuntaTb KONMYECTBO CINOB B IaHHOW Nocrneaosa-
TEenbHOCTW.

18. [laHbl HaTypanbHOEe YMCNo N, CTPOKa AMMHOW B N CUMBOSIOB. [ pynnbl CUMBOSIOB,

pasgeneHHble npobenamm ( OAHMM UITM HECKOSbKUMMW) U HE coaepXalune npobenos
BHYTpu cebs, byaem cumtaTb crioeamu. HanTu KONMYecTBO CNOB, HAYMHAKOLLNXCS C
OyKBbI, 3a4aHHON Nofnb3oBaTenem.

19. [aHbl HaTyparnbHOe YMCNo N, CTPOKa AMMHOW B N CUMBOSIOB. [ pynnbl CUMBOJIOB,

pasgeneHHble npobenamm ( OAHUM MM HECKOMNBbKMMIN) U HE coaepalume npobenos
BHYyTpu cebs, byaem cumtatb cio8amu. HaiTu annHy camoro KOpOTKOro Crioga.

20. JaHbl HaTypanbHOE YUCHO N, CTPOKa AfIMHOM B N CMMBOMOB. [pynnbl CUMBOSOB,

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

pasfgeneHHble npobenamm ( OOHUM MM HECKONBbKMMIN) U HE coaepalume npobenos
BHYyTpu cebs, Byaem cumtatb cio8amu. HaneyaTatb BCe CUMBOIbI MEXAY ABYMS
nepBbIMU ABOETOUMSIMU.

M3 grnaroHanbHbIX 35IEMEHTOB KBaapaTHOW MaTpuLbl AENCTBUTESNbHBIX YACEN co3aaTh
OAHOMEPHBbIN MacCuB.

N3 anemeHTOB KBaﬂpaTHOVI MaTpuubl LenblX YNCcen KpaTHbIX 8 cosgatb O,D,HOMeprII‘il
MacCCuB.

N3 makcMManbHbIX 3NIEMEHTOB KaXaoW CTPOKM KBaApaTHOW MaTpuLbl LiENbIX YACEN
co3aaTb OAHOMEPHbIN MaccuB. HaxoxaeHne MakcumarbHOro afieMeHTa B CTPOKe
ochopmuTb BMAE NpoLeaypsbl.

M3 MMHMManNbHBIX 9NIEMEHTOB KaXao0M CTPOKM KBagpaTHOM MaTpuLbl BELLECTBEHHbIX
yucen cos3gaTb OOHOMEPHLIN MaccuB. HaxoxaeHne MUHUMasrbHOro af1ieMeHTa B CTPOKe
odhopMuUTb BUAE OYHKLMN.

N3 MmakcumarnbHbIX 3N1eMeHTOB Kaxaoro ctonbua kBagpaTtHOM MaTpulbl HaTyparnbHbIX
yncen cosgaTb OQHOMEPHbIA MaccuB. HaxoxaeHne MakcMmarnbHOro afieMeHTa B
ctonbue odopmMnTe BUAE NpoLeaypsbl.

N3 HoMepoB No3nNLMI BXOXKAEHNS CUMBOSIa a B CTPOKY €03[aTb OAHOMEPHbIN MaccuB
HaTyparnbHbIX YMcen.

Mo pe3ynbTaTaM ceccun (4 aK3ameHa) YacTb CTYAEHTOB MOMyYuna TONMbKO OTMMYHbIE
oueHku. MNporpamma OormkHa pacneyvaTbliBaTb CMMUCOK 3TUX CTYEHTOB.

Ha kypce 8 rpynn. B ceccuio kaxgas rpynna caaet 4 ak3ameHa. PacnevataTb cpeaHui
Gann kaxgow rpynnbl U CAUCKU TPYNN C caMblM BbICOKUM UM CaMbiM HU3KUM CpegHUM
Gannom.

MmeeTca ogHOMeEpHbIN MaccuB Lenbix yucen. Co3gath M HaneyataTb HOBbIA MaccuB U3
ymcen NepBoro Maccuea, KpaTHbIX OAHOBPEMEHHO 3 U 5.

NmeeTca kBagpaTHas matpuua. lNporpamma gomkHa 0OHYNATb 3N1EMEHThI IMaBHON U
nobo4YHoW AnaroHanemn.

B ogHoMepHOM MaccuBe BELLECTBEHHbIX YMCEN MPOBECTU LMKIUYECKUA COBWT:
al,a2,a3,...,.an -— an,al,a2,a3,...an-1.

3agaH maccue n3 20 uenbix yncen. CdopmmupoBaTth U3 HEMO ABYMEPHbIA MacCuB
pa3MepHOCTbIO 4 x5 1 BbIBECTU €r0 Ha 3KPaH.

MpeobpasoBaTb MCXOOHbLIN OAHOMEPHbIN MacCuUB OEWCTBUTESbHLIX YMCen, yganve 13
Hero NOBTOPSIOLLIMECS 3NTIEMEHTbI, MACCUB CXaTb.

CKOmnbKO COMHOXWUTENEen Haao B3ATb B npon3segeHunn:

ﬁ 1+—(_1)k _V2

=—— ,4TOObI paBeHCTBO BbINOJIHANOCL A0 LecTon 3Havallemn LI,I/Id)pr,
Z 2k +1 2
k=1

TO €CTb C MOrpeLLHOCTbI0 He Bonee 10°7?



35. Hanucatb nporpammy, BbIYUCAAIOLLYIO 3HAaYEeHWUE BblpaXXeHUsl, UICNosb3ysa onepartop

21 41 6! 2n!
+—t—+ .t
X Xx* X X

36. Llenor nepeMeHHOM S NPUCBOUTL CyMMY LMp TPEX3HAYHOro Lenoro ymcna k.

LMKna ¢ noctycrnosnem: P =

37.TpoBepbTe Npenen:

n
liml+=| =e y
n—> n BbIYMCIIMB €r0 Kak CyMMYy psiga C 3agaHHOM TouHOCTho £=0,00001:

n 2 3 4 5
Iim[1+1j =2+[1+£j +[l+1j +[l+£j +[l+1j
e\ p 2 3 4 5

38. CpaBHVITe CKOpPOCTU CXOAMMOCTU MNMpU BblMUCIIEHUN YNChna e:

e=2+£+1+—+l+... e=1+ 1
- 1_

1
1
2+i

5-..

2+
3_

39. HaiiguTe kopeHb ypaBHeHus Sin(x) =0 Ha uHTepBane [-4;-2]. CpaBHUTE CKOPOCTY
CXOAMMOCTM METOZO0B XOPA U KacaTerbHbIX U NOMOBUHHOMO AeNeHUs AN TOYHOCTY
=10
40. &nenro ybeautecb B CnpaBedsIMBOCTU PaBEHCTBA, AN 4Yero BblYMCMUTE MpaByto
4yacTb C TOYHOCTbIO €. McnbiTaiTe pasnoxeHue Ha CXOOMMOCTb ANS Pas3HOW TOYHOCTM,

Onst 4Yero BbIBEOUTE 4UCIO MTepauui (cnaraemblx), HeOOGXooMMbIX ONsi AOCTUXKEHUSN
3ajaHHOW TOYHOCTH.

2 n
xlna N (xIna) - (xIna) L
u 2! n!

a =1+

Kputepun oueHMBaHNA KOHTPOJIbLHOM PaboThbl
1. 3HaHue npaBun HanucaHve nporpamMm Ha a3blke Pascal
2. YMeHue ucnonb3oBaTtb ornepaTopbl AMs COCTaBMeHus;
3 BnageHne HaBbikamu paboThl B cpeae nporpamMmmupoBaHus Lazarus

,D,J'IFI OoueHnBaHuA pes3ynbTaTtoB KOHTpOJ'IbHOI7I pa6OTbI NCNOJNb3yeTCA LWKana : «3a4TeHO», «He
3a4TeHO»

"3auteHo" - npeacrtaeneH paboTawlnin Kod, NPOAEMOHCTPUPOBAHO 3HAHWE MnpaBui
HanucaHue nporpaMm Ha fA3blke Pascal, ymeHne ncnonb3oBaTb onepaTopbl 4515 COCTaBMeHNs
nporpamm, BrnageHne HaBblkamu paboTbl B cpeae nporpaMMmpoBaHuns Lazarus

«He 3ayteHO» - He npeacrtasrieH pa60Ta+0Lu,vu7| Koa unn  He nNpoaemMOHCTPpUpoBaHO 3HaHWe
npasusn HanucaHwe nporpamm Ha a3blke Pascal, ymeHue wucnonb3oBaTb onepaTtopbl AN
COCTaBIEHNS NporpamMm, BfageHne HaBbikamy paboTbl B cpede nporpamMmmMuMpoBaHus
Lazarus.



19.3.2 NepeyeHb BONPOCOB K 3a4eTy

CTpyKkTypa nporpaMmmsil.

CTpyKTypa A3blKa.

dopma.

Knaccbl.

lMpaBuna HacrnegoBaHus.

Peanusauus nuHernHbIX anropuTtMoB.

OpraHusaumsi pasBeTBEHHbIX anrOpUTMOB.

YCrnoBHbI onepaTop.

. Onepartop BbIGOpa.

10. Onepatopbl Uukna.

11.  Twn maccmB. dopmupoBaHne 0gHO U MHOrOMEPHOIro Maccuaa

12. CopTupoBka 9nemMeHTOB MaccMBa MeTOAOM MepecTaHOBKW, MNy3blpbKa, MeTOAOM
HaxoxJeHue cpefiHero ¢ UCnosib3oBaHMEM PeKypCUBHOIO anropuTmMa.

13. Tpouenypbl 1 dyHKUMM Nonb3oBaTens Npasmna nokanuaaumm o6bekToB. Pekypcus.
14. Twn cTpoka.

15.  Twvn 3anuce.

16. Twvn MHOXeCTBO.

17. dannoBble TUMNbl JaHHbIX.

18. 3agaum HaxoXOoeHus 3Ha4YeHUs 1 TabynsumMm CIOXHOM OYHKLIMN.

19. 3agaum HaxoXgeHust 3Ha4YeHUsT KOHEYHbIX 1 GECKOHEYHbIX PSO0B.

20. YucneHHoe pelueHne HenMHEeHbIX ypaBHeH. MeToa NONOBUHHOIO AefNeHus.

21. YucneHHoe pelleHne HenMHEHbIX ypaBHeHNA. MeTo CTArmBaroLLmX.

22. YncneHHoe pelleHne HeNMMHENHbIX ypaBHeHU. MeTon KacaTenbHbIX.

23. PeweHne XuMmM4yeckMx 3agad, CBOOALMECH K YUCIEHHOMY pPELUEHUHO HENWHENHbIX
ypaBHEHUN.

24. PelleHne XMMMYecKknx 3agay, CBOOALLMXCS K YACTIEHHOMY UHTErPUPOBaHMUIO.

25. YncneHHoe MHTErpupoBaHmue MeTo4oM Tpaneuunin.

26. YncneHHoe nHterpmpoBaHme metogomMm CumMncoHa.

27. OueHka CXOOUMOCTM METOAOB WHTErpupoBaHuda. HaxoxaeHve 3HayeHuss uHTerpana c
3ajaHHOW TOYHOCTbIO.

28. ObpalleHure, TpaHCNOHMPOBaHUE MaTPULbl; CIIOXKEHWE, YMHOXEHME MaTpuL,.

29. PelleHune cucteMbl NMUHENHbIX YpaBHeHUNn meTtogom Kpamepa.

30. PelueHune cucteMbl NIMHENHbBIX YpaBHEHUI MeToadoM [aycca.

31. PeleHune cuctembl NMHENHbIX ypaBHeHUn meToaom [raycca->KopaaHa.

32. PelleHne XUMUYECKMX UM XUMUKO-TEXHOMOTMYECKUX 3aJad, CBOOALMXCH K HaXOXAEHWUIO
KOPHEN CUCTEMbI JIMHENHBIX N HESTMHENHBIX YPaBHEHWI.

33. MIHTepnonauusa nonnHomMmom JlarpaHxa.

34. HTepnonsumst nofivHOMOM HbloToOHa.

35. CnnanH-nHTepnonauus.

36. PerpeccmoHHbIn aHanus.

37. MeToa HaMMEHbLLMX KBaOpaToB.

©CoNOORLON=

19.3.2 TecTOBbIE 3af4aHUA NPOMEXYTOYHOM aTTecTauum (cbparmeHT)

TecToBOE 3agaHMe coaepXxuT 36 cnyyYanHbIX BOMNPOCOB, pacCcinuTaHo Ha 60 MUHYT.

doHA TecToBbIX 30aHMI HaxoauTcst B baHke BONPOCOB ANEKTPOHHOIo YYebHO-MeToaMnyeckoro
Komnnekca «BbluucnuTeneHble MeTOoAbl B XMMUM», pasmelleHHoro B cucteme Moodle
ANEKTPOHHOrO yHMBepcuTeTa BI'Y

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

BbaHk BonpocoB cogepXut 124 BonpocoB pasHOro Tuna, pacnpegeneHHolx no 20 kateropmnsam,
oTBevaroLwmm Temam kypca C1.5.21 BbluncnurenbHble METOAbI B XUMUUN.

TecToBbIN ONPOC OLeHMBaeTCA NO NATUOANbLHOM LWKane:

90-100% - oTnNUYHO 80-89 % - xopoulo;

70 -79 % - ynoBneTBOPUTENBHO; 69% 1 MeHee - Hey4OBNEeTBOPUTENBHO
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Mpumepbl TeCTOBbLIX 3agaHMK U3 baHka BonpocoB.

Bonpoc 1
3anonHnTe Nponycku:

f (Radiobution2.Checked= ™ | yand o)l ™" 7]

‘ Begin j mas:=n*c+2*n*h;
s:='C'+inttostr(n)+'H'+inttostr(2*n);

Memo1.Lines. Add('M('+s+")="+Inttostr(mas)); ‘ ond: j

Bonpoc 2
Kakoi Tmn oTBeYaeT 3Ha4YeHUIO BblpaXKeHUs:
abs(s0-s)<=e ?

Bbibepute oguiH OTBET:

boolean
string
byte
longint

real

Bonpoc 3
YKkaxunte npaBuibHOE BblpaXXeHne ANsi BbIMUCIIEHUS KOPHSA HENMHENHOrO YpaBHEHNS METO40M

KacaTenbHbIX
Bbibepute 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 otBevyaeT nepemeHHon S?
S:=strtoint(edit1.Text);

Bbibepute oguH oTBET:
string

byte

real

longint

integer
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Bonpoc 5

Yemy paBHO 3HaveHue nepeMeHHon P nocrne BbINOHeHUs unkna?
P:=1;
=1

i:=10;
while i>0 do
begin

P:=P+j;

i:=i-1;

end;

Bonpoc 6
B npuBegeHHOM KoAe YKaXuTe HasHayeHue nepemMeHHon a

S0:=0;

s:=s0;

repeat

s0:=s;

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

x:=a+dx;

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

end;

s2:=0;

X:=a+2*dx;

repeat
§2:=52+2*f(x);
X:=x+2*dx;

until x>=b-2*dx;
s:=(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)<=¢;
end;

BbiGepute oanH oTBeT:

CoxpaHsieT 3HayeHue rpaHuLbl B UHTErpUPOBaHUS
CoxpaHsieT npeablayliee 3HadYeHne uHTerpana
CoxpaHsieT NopsiaKoBbIN HOMEpP UTepauun

COXpaHﬂeT HOBO€ Bbl4MClidemMoe 3Ha4yeHne CyMmmbl



19.3.4 npumepbl UHAMBUAYANbHbLIX 3aAaHUA NPOMEXYTOYHOWN aTTecTauumn

3apava 1
Tennota uvcnapeHuss 3TUNOBOro cChnvMpTa ONMUcbiBaeTcsl Kak YHKUMSA OT TemnepaTypbl Ha
uHTepsane TemnepaTtyp ot 10°C go 150°C cneaytoLumM COOTHOLLEHUEM

2 3
AH:777.3+257'6 110-t) 99(110-¢t\" 11(110—1t |
6 20 6 20 6 20
HanucaTb nporpammy, KoTopas HaxoguT TemnepaTtypbl NPU KOTOPbIX MOrMoLAaeTCsa KONMYecTBO
Tenna AH (x/r).

Mporpamma JomkHa cuuThiBaTb B MaccuB M3 harna vvod.txt Tennotbl ucnapexus : 886,3;
855,1; 818,4; 775,3.PesynbtaTbl BbINOMHEHUA nporpamMmMbl 3anucatbe B ann data.txt B

dopwmare:
AH4 T4
AH; T,
AH3 Ts
AH,4 T,
3apgava 2
MycTb mmeeTca pacTtBop cnaboro anekTponuta KoA, KOTOPbIM ANCCOUMUPYET COrMacHO
K _
peakLuu: KZA(—C>2K+ A cornacHo 3akoHy pasbasneHus OcTBanbga, 37O
paBHOBECWE MOXHO OonncaTh cneayrowen popmyron:
40’ Cg
Ke=——"".
-«

Hanucatb nporpammy pacyeTa CTeneHn guccoumauumn 9Toro anekTponuta npu 3agaHHbix Ke 1
Co.

Mporpamma gomkHa cuuThiBaTb B MaccmB 3anvcen Kec n Cp u3 danna vvod.ixt cnegytowme
JaHHblE:

a) Kc =0.0, C,=0.001;

0) Kc =0.01, C, = 0.005;

B) Kc =0.001, C,=0.01.

r) Kc =0.001, C,=0.01

3apgaya 3

[aHbl 4eTblpe eMKOCTU C pacTBOpaMu KUCMOTbl Pas3nUYHOM KOHUeHTpauuu. Ecnm cmewatb
pacTBOpbl B OMpeaerieHHOM COOTHOLUEHMM, TO MONYYUTCHA KUCnoTa 3agaHHOWM MNPOLLEHTHOWN
KOHLIEHTpaLuu:

KOHLeHTpaums KOHEYHOro Jons kucnoTkl B 06Len cmecu
pactBopa, %
ol, % ®2, % 03, % o4, %
25 1 1 1 1
20 4 3 2 1
25 4 1 1 4
22 4 1 4 1

Hangute KOHUeHTpauumn KUCNoT B Kaxaom cocyde: o1, w2, o3 1 o4.

BBoao MCXOAHbIM 3HAYEHUA KOHLEHTpaLUMiA opraHu3oBaTb Yepe3 3anucb 3HAYEHUN B
mMaccmB 13 cdanna input.txt. PeweHne cnctembl ypaBHeEHUI ocyllecTBuUTb MeTogom Kpamepa.
HangeHHble KOHUeHTpauun 3anucaTb B (pann data.txt.



3apava 4
lMycTb B HEKOTOPOW cUCTEME OOHOBPEMEHHO NpOTeKalT ABe Xumudeckue peakumn. OHu
xapakTtepuaytotcs Boixogamu U, n U, 3aBUCMMOCTL BbIXOAa, BblpaXXeHHOro B %, B 4OCTAaTOYHO
y3ko 00nacTM onucbiBaeTcs [OBYMSI JMHENHbIMW OTHOCUTENbHO YeThipex napameTpoB
YypaBHEHUSIMU:

U;=10+1-Cy-2:C, + 2.0-pH + 0.5/(T -300);

U,=15-1-C4-1-C, +1.2:.pH + 0.9:(T -300);

T —TemnepaTtypa B rpagycax KenbBuHa; Ci— KOHUeHTpauusi BewectBa 1 B Monb/n;
C, - KOHUEHTpauna BelecTBa 2 B MOsb/n.

Haintn pH n Temnepatypy B rpagycax KenbBuHa onsa 3agaHHbIX YCOBUiA
Ci=C5 =2 monb/n, U, =36.0% n U, = 51,8%.
Cq =1 monb/n; C, = 2 monb/n, Uy = 36.2% n U, = 49.3 %.
C1 =1 monb/n; C, =2 monb/n, U; =48.6% n U, = 36,8%.

BBO4 MCXOOHbIX 3HAYEHMI OPraHU3oBaTb Yepe3 CUUTbIBAHWE OAHHbIX U3 TEKCTOBOrO
danna input.txt B MmaccmB 3anucen.

HangeHHble 3HadeHns pH u T 3anucaTb B hann data.ixt.

PelleHne cuctemMbl ypaBHEHUI OCYLLECTBUTL MeTogoM ["aycca->KopaaHa.

3apgava 5

WccnepoBaHa kKnHeTuka peakunmn npu 190°C:

yuxnooexaompuer —1,3,5 L) yuxionenmaouen —1,3.

MamepeHbl KOHUEHTpauuM WCXOOHOrO BeELWleCcTBa B pasHble MOMEHTbl BpemMeHu. Peakuus

dC

NOAYMHSIETCA KUHETUYECKOMY YPaBHEHUID — 7 =kC v —InC =—-InCy + kt . Hangure
t

3Ha4YeHNA KOHCTaHTbl CKOPOCTU peakunn n Ha4darnbHYH KOHUEHTPauni NCXOOHOro sBewecrtea 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

3apavy pelwmnTb, UCMOMb3ya MeTo4 HaMeEHbLUMX KBagpaToB.

BBOA MCXOOHBLIX AaHHbLIX OCYLWECTBUTb 4epe3 CUMTbIBaHWe [aHHbIX B MaccuB 3anucen u3
danna input.txt. PesynbtaTthl BbINONHEHNSA NporpaMmmbl 3annucatb B ¢hann data.txt.

3apaya 6

Mepokcua Bogopoaa cnocobeH caMonponsBosibHO pacnagaTbCs:
2H,0, — 2H,0 + O,.

lMoBepxHOCTb TBeEpAbIX Ten (mnaTuHa, CONKW, OKCMAbI MEeTannoB) oOKasblBaeT Ha pacnaj
kaTtanutudeckoe aencrteme. OCoOEHHO akTMBHA B 3TOM OTHOLUEHMM MNaTUHOBAsi YepHb, T.e.
3NEKTPONUTUYECKN OCaXaeHHasi MNaTMHa C CUMbHO Pa3BUTOM NOBEPXHOCTHLIO.
CuunTaeTtcs, 4YTo reTeporeHHas peakumsi nepeknucu naeT B BE CTaauu:

H,O, — O, + 2H (MegneHHo),

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

CymMapHasa CKoOpoCTb npouecca onpeaensieTca MeafieHHOMW cTaguen, U nodTomy peakuus
ABNSAETCS KUHETUYECKN HeobpaTMMON peakumen NnepBoro Nopsiaka u M3MeHeHne KOHUEeHTpauun

kit
, roe

_ A0
H202 BO BpeMeHM NPOMCXOANT B COOTBETCTBIM C ypaBHeHNeM Ciy,o, ) = Ch,0, "€
Ch,0, (1) - koHUEeHTpauMa nepokcuaa k MOMEHTY BpemeHu t. florapudmmpys 3To ypaBHeHue

nosiy4aroT JIMHENHYIO 3aBUCMMOCTb B KoopauHaTtax Ig CH2 0, t:

lg Cryj0, (1) = lgCh o, -043- K, -t,



Mo Tekywmnm koHueHTpaumsm H,O, Hanagute k n paccuvTtanTte nepuog nonypacnaga ti, no

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

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

3apady pewnTb, UCNOMNb3YHa MeTo 4 HaMMeEHbLUNX KBagpaToB.
BBoa MCXOAHbIX AaHHbIX OCYLWECTBUTb Yepe3 CyYUTbiBaHME [aHHbIX B MaccuB 3anucen u3
danna input.txt. PesynbTaThl BbINOHEHNA NporpaMmbl 3anucaTb B dpann data.txt.

19.4. MeToauyeckne MaTtepuanbl, onpegensilowiue npoueaypbl OUEHUBaAHUA 3HaHUW,
YMEHUN, HaBbIKOB U (MNu) onbiTa AeATeNbHOCTA, XapaKTepusywwmx 3Tanbl
c¢hopMMpoBaHMNA KOMNETEHLUN

OueHka 3HaHWA, YMEHWA W HaBbIKOB, XapakTepuaywlasa oaTanbl ¢HopMUPOBaHUS
KOMMNETEHUUA B pamKax MW3yYeHUst AUCUUNAMHBI OCYLLECTBNSIETCA B XOA4e TeKyWwux W
NPOMEXYTOYHbIX aTTecTaummn

Tekylwme aTtTecTaumm NpoBOAUTCH B COOTBETCTBUM C [1onoxeHnem o Tekyllen aTTectaumnm
obyvatomxca no nporpamMmmam Bbiclero obpasoBaHus BoOpOHEXCKOro rocygapcTBEHHOMO
yHUBepcuTeTa. Tekywme aTrectaumm npoBoasTcs B hopme KOHTPOnbHOM paboThl. Kputepum
OLEeHNBaHUA NpMBEAEHbI Bbille

lMpomexyTouyHble aTTecTauMM MpoBOAATCA B cooTBeTcTBMM C  [lonoxeHnem o
NPOMEXYTOYHON aTTecTaumm obyyarlmxca Mo nporpaMmam  BbiCWero obpasoBaHus.
MpomexyToyHaa atrecTauma (3a4eT) nposoauTcs B dopme TecToBoro onpoca Ha
obpasoBaTenibHoM  nopTane  "ONEeKTPOHHbLIN  yHMBepcuTeT  BIY"  mHAMBMAyanbHOro
KOHTpPONbHOro  3agaHus.  KOHTpONbHO-U3MepUTENbHbIE  Martepuanbl  NPOMEXYTOYHON
atTecTaumm BKOYaKT B cebsi TeopeTMyeckuine BoMnpockl (B TECTE), NMO3BONSAOLLINE OLEHUTb
YPOBEHb MOMYYEHHbIX 3HAHWUA W MpaKTMYeckue 3afaHus, NO3BOMfALiee OLEHUTb CTeneHb
cdhoppmpoBaHHESAN Y MERBN BB IBBEIKABIINYECTBEHHbIE LUKalbl OLEHOK. KpuTepun oLeHuBaHus
npvBeaeHbl BbilLe.



