[loKyMeHT noanucaH NpocToi 31eKTPOHHOM NOANUCHIO
NHdopmaumsa o Bnagenbue:

®K1O: Ymapos Mapat Qait3ynnaesuy
[omkHocTb: [upekTop

[ata nognucanus: 17.02.2026 10:49:05
YHUKANbHBIA NPOrPAMMHbIiA KITHOY:
48505f11ec15acaa386f5219d3113d727fefda/8

MUHUCTEPCTBO HAYKHU U BBICIIIEI'O OBPA3OBAHMA POCCHMCKOM

OEJIEPAITNN

eIepAIBEHOE TOCYIAPCTBEHHOE aBTOHOMHOE 06pa30BaTesbHOE YIPEKICHHE BEICIIETO

Hanparnerue

obpazoBaHUs
"Kasamckuit (IIpuBomkckuii) benepalbHEI YHHBEPCATET"
Enabyxckuii uactatyT (hrmar) KOV

VTBEPKIAIO
Jupextop '
EnaOyxckoypo wHCTUTYTa KDY
= 7 E.E-Mepsos.
TporpaMma ICHMILIMHBE (MOTYIs) Tl s

HccnenoBanue onepartuii ¥ METo, 1 OIITHMHU3AIHH )

noarotoBku: 09.03.03 - Ilpukiansad HHQOPMATHKA

TTpodins moAroToBKH: [IpHUKIaTHAL undopMaTHKa B SKOHOMUKE
Kpanubuxaips BEITyCKHAKA: Dakanasp

®opma oOyueHH: OUHAS
S3pIk 00yUeHHS: PYCCKHH
T'ox Hayana obyderys o 06pa3oBaTebHOM mporpamme: 2024



Copaep:xanue

1. TlepeveHb TIUTAHUPYEMBIX pPE3yIBTaTOB OOYYECHHUS IO JUCIHIDIMHE (MOJIYII0), COOTHECEHHBIX C IUIAHHPYEMBIMU
pesynbratamu ocsoenust OIIOIT BO

2. Mecro mucuutuinHbl (Moayis) B crpyktype OITOIT BO

3. O6peM QUCHUIUIAHBI (MOIYNA) B 3a4€THHIX €AWHUIAX C YKa3aHHEM KOJIHMYECTBA YacOB, BBIIEIICHHBIX HA KOHTaKTHYIO
paboty oOyuarommxcs ¢ mpenogapareneM (o BUIaM YUeOHBIX 3aHATHI) M Ha CAMOCTOSITEIBHYIO paboTy 00 yJaromuxcs

4. CogpepkaHue NUCIUIUIMHBI (MOZYIS), CTPYKTYPHPOBAaHHOE MO TeMaM (pa3lenaM) C yKa3aHHEM OTBEICHHOTO Ha HHX
KOJIMYECTBa aKaIeMUIECKUX YacOB M BUJIOB Y4eOHBIX 3aHATHI

4.1. CTpyKTypa ¥ TeMaTHIECKUN TUIaH KOHTAKTHOM M CAMOCTOSITEIFHON PaOOTHI IO AUCITUTDINHE (MOIYITIO)

4.2. ConepxaHne TUCIHATUTAHEI (MOJTYJIS)

5. IlepeyeHb yueOHO-METOTUUECKOTO 00CCIIEUSHHUS Tl CAMOCTOSTEIBHON paObOThl 00YJAIOIIUXCS MO JUCIUTUTHHE (MOTYITIO)
6. ®OH/I OIICHOYHBIX CPEICTB IO TUCHUTUTHHE (MOIYJIIO)

7. Ilepedenb nuTepaTypbl, HEOOXOMMOI ISl OCBOSHUS TUCLUILTHHBI (MOJLYJIs)

8. Tlepeyenb pecypcoB HHGPOPMAIMOHHO-TENIEKOMMYHHKAMOHHON cetn "MHTepHeT", HEeoOXOMUMBIX Uil OCBOCHHS
JMCIUTIIMHBI (MOJTYJIST)

9. Meroanueckue ykazaHus st 00yJaromnXcs 110 OCBOCHUIO TUCIUTUIMHEI (MOIYJIs)

10. IlepeyeHb HWH(POPMAIMOHHBIX TEXHOJIOTHI, HCHONB3YEMBIX MNPH OCYIIECTBICHHH O0pa30BaTENbHOIO Ipolecca Mo
JMCUUIUIMHE (MOIYIIO), BKIIOYas MEPEeYeHb MPOrpaMMHOrO OOecredeHHs W WH()OPMAILMOHHBIX CIPABOYHBIX CHUCTEM (IpU
HEOOXOANMOCTH)

11. Omucanue MaTepUaTbHO-TEXHUYECKOW 0a3bl, HEOOXOAMMOM JUII OCYIICCTBICHUS 00pa3oBaTENILHOTO IpoIlecca Mo
JUCIUTUTHHE (MOJTYJTIO)

12. Cpe/:[(:TBa ajarnrTaguu 1npernojaBaHvs AUCHUTIIAHBI (MO)lyJ'ISI) K 1'[0Tp€6HOCT${M 06yanOHII/IXCH WHBAJIMJOB MW JIHMI C
OTpaHNUYCHHBIMH BO3MOKHOCTAMU 3J0POBbA

13. TIpunoxenue Nel. @OHJ OLIEHOUHBIX CPEJICTB
14. TIpunoxenne Ne2. IlepedeHs muTepaTypbl, HEOOXOIUMOMN IJIs1 OCBOCHUS AUCITUTLTHHBI (MOTYIIS)

15. Tpunoxenune Ne3. IMepeueHb MHGOPMAIMOHHBIX TEXHOJOTUHN, UCTIOIB3YEMbIX IJISI OCBOCHUS NUCIMIUIMHBI (MOJIYIIsS),
BKJIFOYasl IIEPEUeHb MPOrpaMMHOT0 o0ecriedeH st U HH(POPMAMOHHBIX CIIPaBOYHBIX CHCTEM



[porpammy mucnuIUIMHEL pa3paboTan(a)(n) momeHt, k.Tex.H. AnucumoBa D.C. (Kadenpa marematukw W TPUKIaTHON
uHdopMaTUKH).

1. [lepedyeHp MIAHHUPYEMBbIX Pe3yJIbTATOB O0y4eHHs MO JUCLMILNIMHE (MOZYJI0), COOTHECEHHBIX € MJIAHMPYEMbIMH
pe3yiabTatamu ocsoenus OIIOII BO

OO0yuarommuiicsi, OCBOUBIINH TUCIUTUIMHY (MOZIYIIB), JOJDKEH 001a1aTh CIEAYIOITUMHI KOMITCTCHITHSIMHE:

Mndpp Pacmingposka
KOMIeTeHIINN npuoGpeTaeMoii KOMIETEeHIINU
OIIK-1 Crioco0eH TpUMEHSTh eCTECTBEHHOHAYYHBIE W OOIIEHH)KEHEPHBIC 3HAHUS, METONIBI MAaTeMaTHYeCKOTO

aHaM3a W MOJICTHPOBAHWSA, TEOPETHYECKOTO W OKCIEPUMEHTATHHOTO  HCCICNOBAaHUS B
MpodheccCHOHATBHOMN eI TETFHOCTH

OIIK-1.1 BHATH CIIOCOOBI MPUMEHEHUS €CTECTBCHHOHAYYHBIX U OOLEMH)KEHEPHBIX 3HAHUI, METO/I0B
MaTeMaTHUECKOT0 aHaJu3a U MOJISTTMPOBAHUS, TEOPETUIECKOTO U IKCIIEPUMEHTAIIBLHOTO UCCIIEIOBAHUS B
mpoheCCHOHANBHOM eSITeTbHOCTH

OIIK-1.2 YMeTh pUMEHSTh €CTeCTBEHHOHAYYHBIC M OOIICHHKCHEPHBIC 3HAHUS, METOIBI MATEMaTHIECKOTO
AHAIIM3a U MOACTUPOBAHUS, TEOPETUUECKOTO U SKCIIEPUMEHTAILHOTO UCCIEIOBaHUS B
MpOoeCCHOHATBHON IEITETHPHOCTH

OIIK-1.3 BrameTs crmocoOHOCTHIO MPUMEHATh €CTECTBCHHOHAYYHBIC M OOIICHHKCHEPHBIC 3HAHUS, METOIBI
MaTeMaTHYECKOI0 aHaJIu3a U MOJIETTMPOBAHUS, TEOPETUUECKOTO U HKCIIEPUMEHTAIBLHOTO UCCIIEIOBAHMSI B
MpoheCCHOHATBHOM IEITeTHbHOCTH

OOyuaromuiicsi, OCBOUBIIHHA JUCHUIUINHY (MOAYIB):
JlomKeH 3HaTh:

panMoHaIBHBIE CHOCOOBI TMPUMEHEHHS eCTECTBEHHOHAYYHBIX 3HAHWH, TEOPETHYECKOTO M 3KCIIEPUMEHTAIHHOTO
HCCIIEIOBAHUSA B IPOPECCHOHATBHON eI TeNbHOCTH, TEOPETHIECKUE OCHOBBI METOAOB M MOJIEINICH HCCIIEOBAHMUS ONIEPAITHiA.

JlomkeH ymeTh:

paguoOHAJIIBHO NMPUMEHATH CCTCCTBEHHOHAYYHDBIC 3HAHUS, METO/bI TCOPCTUYCCKOI0 U SKCIEPUMCHTAJIIBHOT'O NUCCIICAOBaHU A
B HpO(i)eCCHOHaJ'ILHOfI JACATCIIBHOCTU, pC€UIaTh 3a1a4n JIMHEHHOTO MporpaMMHupOBaHUA I‘pa(l)I/I'-IeCKI/IM U CUMIIJICKCHBIM MCTOZOM.

JlomKeH BIIaJIeTh:

CITOCOOHOCTBIO pauoOHAJIbHO MPUMCHAThL CCTCCTBEHHOHAYUYHBIC 3HAHWA, METO/Ibl TCOPETHUICCKOT'O U SKCIICPUMCHTAIILHOT'O
HCCJICAOBaHUA, METOABI UCCIICAOBAHUA onepaunﬁ B l'[pO(bCCCPIOHﬁJ'IBHOﬁ JACATCIIBHOCTH.

2. MecTo aucuumianHbl (MoayJsi) B crpykrype OIIOII BO

Jannas pucrmmuinHa (Momyns) BirodeHa B pasmen "b1.0.04.05 ducrummuabl (Moxynn)" OCHOBHOH IpodeccroHaThHON
obpazosarenbHOi mporpammsl 09.03.03 "lpuknagnas nndopmarnka (IlpukinanHas nHPOpMAaTHKa B 9KOHOMHUKE)" M OTHOCHTCS K
00s13aTeNbHBIM AUCIUTUINHAM.

OcBauBaetcs Ha 2, 3 kypcax B 4, 5 cemecTpax.

3. O0beMm guUCHMIUIMHBI (MOAYJS])) B 3a4eTHBIX €IMHHUIAX € YKa3aHHEM KOJMYeCTBA YacoB, BbIIeJEHHBIX Ha
KOHTAKTHYI0 padory o0y4alommuxcsd ¢ npenojgasareiaeM (0 BHAAM Y4eOHBIX 3aHATHIH) MU Ha CaMOCTOSITEJbHYI0 padoTy
o0yuaoumuxcs

OO0111ast TPYI0EMKOCTh TUCHUILTHHBI COCTABNIsAET 8 3a4eTHbIX(bIe) eanHuI(bl) Ha 288 yaca(oB).

KonTakTHas pabdora - 120 gaca(oB), B TOM 9rcie JEKIIUH - 52 daca(oB), MpakTudeckue 3aHsaTus - 0 gaca(oB), 1abopaTopHbIE
paboTsl - 68 Jaca(oB), KOHTPOIIb CAMOCTOSTEIHHOHN paboTh! - 0 aca(oB).

CamocrosTenbHas padoTa - 132 vaca(oB).
KonTpoms (3auér / 3x3ameH) - 36 vaca(oB).

dopmMa IPOMEKXYTOYHOTO KOHTPOJIS JUCUUIUIMHBL: 3a4eT B 4 ceMecTpe; 9K3aMeH B 5 cemecTpe.

4. Conep:xaHue TMCIUITHHBI (MO1YJIs1), CTPYKTYPHPOBAHHOE N0 TeMaM (pa3jejiaM) ¢ yKa3aHUueM O0TBEeJeHHOT0 Ha HUX
KOJIMYECTBA aKaJeMHYeCKHX YacOB U BU/I0OB YUEOHBIX 3aHATHI

4.1 CTpyKTypa 4 TeMaTH4eCKMii IVIAaH KOHTAKTHOMH U CaMOCTOSATEIbHOH padoThl N0 JUCHMILIUHE (MOIYJIIO)

Buabl 1 yacel
KOHTAKTHOI1 padoThl,
HX TPYA0eMKOCTh
(B yacax)
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1. [Tema 1. OcHOBHBIE NOHATUA IACLUIIIAHBL 4 4 0 0 20
2. |Tema 2. OCHOBBI JTMHEHHOTO MPOrPAMMHUPOBAHHSI 4 6 0 4 20
3 Tema 3. [IpuknagHbIe ONTHMU3ANMOHHBIE METO/IBI PEIICHNUS 3a1a4 4 6 0 28 20
" [MMHEHHOTrOo MPOTrPaMMHUPOBAHUS
4. |Tema 4. Teopust JBOHCTBEHHOCTH 5 12 0 12 24
5. |Tema 5. Pemenne 3aad eMOYHCICHHOTO POTPaMMHPOBAHNS 5 12 0 12 24
6. |Tema 6. Pemenne 3aga4 HeMMHEHHOTO IPOTrpaMMUPOBAHNUS 5 12 0 12 24
Wroro: 288 4. (13 HUX 36 4. KOHTPOIIb) 52 0 68 132

4.2 Conep:xaHue THCHHILTHHBI (MOILYJIsT)
Tema 1. OcHOBHBIE IOHATHSA JUCIUIINHDBI

[penmer wuccnemoBaHus omepanuii ¥ MeToAbl onTuMm3anud. OCHOBHEBIC MOHATHA W ompeneneHus. Kmaccupukamus u
MaTeMaTHYeCKOe MOJCTHPOBAHME 3adad MCCIEJOBAaHUS omepanuid. DKOHOMHKO-MaTeMaTHYECKHE MOJENH 3aJad HCCIIeAOBaHU
onepauui

Tema 2. OcHOBBI JTHHEIHOT0 MPOrPaMMHUPOBAHUS

®opMbl 3amucH M KIAacCHPUKaus 3amad  JuHeHHoro uporpammupoBanus (3JII). I'padmueckmit MeTom pemieHus
CTaHAAPTHOM 3anauu. MccnenoBanue u HaxoxxaeHue pemennst ocHoBHoi 3JII1. CeoiicTBa 3a1a4 TMHEHHOTO IPOrPaMMHUPOBAaHUS

Tema 3. IIpukiaagHble ONTHMU3ALMOHHBIE METObI pPelieHHs 32124 JUHEIHHOr0 MPOrpaMMHUpPOBAHNUS

Cumriuiekc-MeTo 1 (METOJT TOCIHIEAOBATeIBbHOTO yinyumieHus IuiaHa). OcoOble Cioy4an CHMIUIEKC-METoNa. TaOJInIHBII
cumriuiekc-mero1. [lonstue 06 M-MeToje (MeToie UCKYCCTBEHHOTO Oa3uca)

Tema 4. Teopusi 1BOHiCTBEHHOCTH

DKOHOMHYECKasi MHTEpPIpeTanns 3aJadi, JBOWCTBEHHOH 3amade 00 HCIONB30BaHUM PECypcoB. Buapl mMareMaTHdecKux
MOJeJel IBOMCTBEHHBIX 3aAa4. Haxoxnenue pemienns 1BOMCTBEHHOM 3a7jau 10 PELICHUI0 HCXOIHOM

Tema 5. Pemenne 3a1a4 ne104ucjaIeHHOr0 NPpOrpaMMHUPOBAHUS

Mertonel orceueHusa. Meron I'omopu. Pemienue 3amay 1ENIOYMCISHHOTO MPOTPaMMHUpPOBAaHUS METOJIOM BETBEH M IpaHUIL
(MBT'). AHanu3 ycToiunBOCTH onTHMAaIbHOTO permeHus 3J111

Tema 6. Pemienne 3a1a4 HeJIMHEITHOT 0 NPOTrPaMMHPOBAHUS

Kraccudukanms 3a1a4 onTUMU3AIMU U aHATMTHYECKUX METOAOB pPElleHHs HENMHEHHbIX 3a1ad. ['paduueckuil MeTox 1uist
HEJIMHEWHOTO INporpaMmupoBaHus. Meron MHoxurened Jlarpanxka. PenieHue 5KOHOMHUYECKHX 3alad METOJAMU HEJIMHEHHOTO
IIporpaMMHpoOBaHysl. Mozienu BBIITYKJIOrO IPOrpaMMHUPOBaHUS

5. IlepevyeHb y4e0OHO-METOAMYECKOrO oOecriedeHUs] IS CAMOCTOATENbHON padoThl 00y4alOIMXCA MO JUCHMILIHHE
(Mony.J110)

CamocTrosiTenbHas pabdota 00yJaromuxcsi BHITOIHACTCS M0 33aHUIO0 M IIPH METOANYECKOM PYKOBOJICTBE MPENOAaBaTes, HO
6e3 ero HemocpencTBEHHOro ydactus. CaMocTosTeNIbHAs padoTa MoApa3AeisIeTcss Ha CaMOCTOSITENIbHYIO paboTy Ha ayJUTOPHBIX
3aHATHSAX M Ha BHEAYAUTOPHYIO CaMOCTOSITENbHYIO padoTy. CamocrositensHas paboTa 0Oy4aronIuxcs BKJIIOYAET KaK MOJHOCTHIO
CaMOCTOSITETTFHOE OCBOCHHUE OT/IENIBHBIX TeM (Pa3ZIeioB) MUCIUILTUHEI, TaK U MPOopaboTKy TeM (pa3liesioB), OCBauBaEMbIX BO BpeMs
aynmuTopHOH paboTel. Bo Bpemsi camocTosTensHOH pabOThl 00ydaromiuecss YUTAl0T M KOHCHEKTHPYIOT Y4eOHYI0, HAaydHYI0 U
CIIPaBOYHYIO JIUTEPATypy, BBINONHSIOT 3aJlaHUs, HAlpaBiIeHHbIE Ha 3aKpeIUIeHWe 3HAaHUH M OTpabOTKY YMEHHH W HaBBHIKOB,
TOTOBSTCS K TEKYIIEMY ¥ IPOMEXYTOYHOMY KOHTPOJIIO MO AUCIUTUINHE.

OpraHuzanusi CaMOCTOSITENbHOW pPabOTHl O00Y4YaroIIMXCsl PErIaMeHTHUPYETCss HOPMATHBHBIMH JIOKYMEHTaMH, Y4eOHO-
METOIMYECKOH JINTEPaTypoi U 3JIEKTPOHHBIMH 00pa30BaTeIbHBIMU PECypCaMH, BKITIOYAs:

[Mopsimox opraHM3alii W OCYIIECTBIEHHS 0Opa30oBaTEeNbHOM NESTENFHOCTH MO 00pa3oBaTelbHBIM HPOrpaMMaM BBICIIETO
o0pa3oBaHMs — IporpaMMam OakajlaBpuara, IporpaMMaM CHEeUaINTeTa, IporpaMMaM MarucTpaTypbl (YTBEp:KACHHBIH MPHUKa30M
MuHHKCTEpCTBa HAYKH U BBICIIETo oOpa3oBanus Poccuiickoii denepaumu ot 6 anpenst 2021 roga Ne 245)

YcraB ¢eneparbHOrO TOCYIApCTBEHHOTO aBTOHOMHOTO oOpaszoBarenbHoro yupexnaeHus "Kazanckuii (ITpuBoymkckuit)
(enepanbHbIil yHUBEpcUTET"

[lpaBuna BHYyTpeHHEro pacmopsika ¢eaepalbHOro TroCYAApCTBEHHOIO aBTOHOMHOIO 00pa30BaTeNbHOTO YUPEKACHUS
BhICIIIEro podeccnonanbHoro obpazoBanus "Kazanckuii ([TpuBomkckuii) GpeaepanbHblil yHuBepcuTeT"

JlokansHble HOpMaTHBHBIE akThl Kazanckoro (IIprBOHKCKOT0) (heiepalbHOI0 YHHBEPCUTETA

6. ®oH/I OLIEHOYHBIX CPEACTB MO AUCHUILIUHE (MOTYJII0)

(DOHI[ OLICHOYHBIX CPCACTB IO AUCHUILINHC (MO,HyJ'IIO) BKIIIOYACT OLUCHOYHBIC MATCpUalibl, HAIIPABJICHHBIC HAa ITPOBCPKY
OCBOCHHUA KOMHGTGHHI/Iﬁ, B TOM YHCJIC 3HaHPII7[, yMeHI/II\/'I 1 HABBIKOB. (DOHI[ OLCHOYHBIX CPCACTB BKJIIOYACT OLHCHOYHLIC CPCACTBA



TEKYIIEro KOHTPOJIA U OIEHOYHBIE CPEICTBA IPOMEKYTOUHOH aTTECTAIIHN.
B ¢oHze o1eHOYHBIX CPEICTB COACPIKUTCS CIIeAyIoIas HHHOPMAITHS:
- COOTBETCTBUE KOMITCTCHITUH IJTAHUPYEMBIM pe3yabTaTaM 00ydEHUS 110 TUCIUILTHHE (MOIYJIIO);
- KpUTEPUH OLICHUBAHKSI CPOPMUPOBAHHOCTH KOMIIETCHITHIA,
- MeXaHu3M (OPMHUPOBAHUS OILEHKH 0 TUCIUIUIHHE (MOJIYIIIO);
- OMMCAHKE TIOPS/IKA IPUMEHEHHS U MPOLEAYPHI OLICHUBAHUS LIS K&KIOTO OLIEHOYHOTO CPEJICTRA;
- KpUTEPUH OLICHUBAHUS JJIS1 KAXKJJOr0 OIIEHOYHOTO CPE/ICTRA,

- COACPIKAaHUC OLICHOYHBIX CPCACTB, BKIIKOYasA Tpe6OBaHI/ISI, OpEaAbABIIACMBIC K ﬂeﬁCTBHHM o6yqa}onmxcsl, JACMOHCTPUPYEMBIM
pe3yiibTaTaM, 3aJaHus pa3IndHbIX TUIIOB.

CDOHZ[ OIICHOYHBIX CPEACTB IO JUCHUIITIMHE HAXOIUTCA B HpI/IJ'IO)KeHI/II/I 1k nmporpamMmMe JUCIHUITIIIUHBI (MOJIyJ'I}O).

7. llepedens JuTepaTypbl, HEOOXOIUMOI 115 0CBOECHHUS JUCHUTIMHBI (MOTYJIsT)

OcBoeHNE NUCHMIUIMHBI (MOIYNSI) TIPEIIoJiaracT H3yYeHHe OCHOBHOW U JIOTIONHWTEIBHOW y4eOHOW JHMTepaTryphl.
Jluteparypa MokeT OBITh TOCTYIHA 00Yy4JaAIOIIMMCS B OHOM M3 IBYX BapHaHTOB (JINOO B 000MX M3 HUX):

- B JJICKTPOHHOM BHJC - YCPC3 JJICKTPOHHBIC OMONIMOTEUHBIC CHCTEMBI HAa OCHOBAHMH 3aKJIIOUCHHEIX KDY JA0TrOBOPOB C
HpaBOOGJ’IaHaTGJ'ISIMI/I;

- B TieyaTHOM Bujae - B Hayunoit OmOnmorteke EmaOyxckoro wmuHcTHTyra KOVY. OOyuarommecs MONy4arOT Y4eOHYIO
JTUTEpaTypy Ha aDOHEMEHTE 110 YNTATEIbCKUM OFJIETaM B COOTBETCTBHH C MPABHIIIAMH TOJTb30BaHusS HaydHOM OHMOMHOTEKON.

OJeKTPOHHBIE U3JAHUS AOCTYIHBI JUCTAHLOHHO M3 JIIOOOH TOYKM NpPU BBEJEHHU OOYYarOIMMCS CBOETO JIOTHHA M MapOIsd
OT JMYHOTrO KabuHeTa B cucteMe "DIIEKTPOHHBIN yHHBepcuTeT". [Ipy HCMOJIb30BaHUM MEYaTHBIX M3IaHUN OMOIMOTEYHBIH (OH/
JOIDKEH OBITh YKOMIUIEKTOBaH WMH W3 pacuera He MeHee 0,25 sk3eMIunsipa Ha KaKAOTo OOYYaroIlerocss M3 4Yucia JIHI,
OJTHOBPEMEHHO OCYIIECTBIISIFOIINX OCBOCHNE JAHHON TUCIUILTIHEI (MOIYJIS)

[lepeueHb OCHOBHOW W OMOJHHUTENBHON Y4eOHOW JIHMTEpaTypbl, HEOOXOJMMOW JUIs OCBOCHUS AWCIMIUIAHBI (MOIYIIs),
Haxogutcst B Ilpmnoskennu 2 k pabodel mporpamme AMCHMIUIMHBL. OH IOMNEKHAT OOHOBICHHIO TPH W3MEHEHUH YCIIOBHI
noroBopoB KOV ¢ nmpaBooOmagaTesiMu 3IEKTPOHHBIX H3IaHUH U MIPH W3MEHEHNH KoMIiekToBanus (Gornos Hayunoit Onbiamotexn
Enabyxckoro macturyta KOV,

8. Ilepeuens pecypcoB MH(POPMALHOHHO-TETEKOMMYHUKAIIUOHHOM ceTH "MHTepHeT", HE0OX0AUMBIX /IS OCBOEHUS
JUCHHUILIUHBI (MOYJIs1)

HUccnenoranme oneparuii [Ipumepst 1 3amaqn - http://math.nsc.ru/LBRT/k4/or/

YuebHoe nmocobue no reme "Beesenue B muHeiiHOEe nporpammupoBanue’ - http://ecocyb.narod.ru/217-220/begin.htm
Teopwust uTp U UccrienoBanue oneparuii - https://intuit.ru/studies/courses/676/532/info

9. MeTonnyeckne ykasanus AJs 00y4aomMXcs M0 0CBOCHHUIO JHCHMILIMHBI (MOTYJIfA)

Buj pador MeTtoauyecKkue peKOMeH AU

JICKIIH .HCKIII/IOHHI)IG 3aHATHUA NPOBOAATCA C UCIIOJIB30BAHUEM MHTCPAKTUBHBIX TEXHOJIOTUH K apeanojgararoT akTuBHOC
y4acCcTrC CTYACHTOB. I[J'ISI NOATrOTOBKHU K 3aHATUAM PEKOMCHAYCTCA BBIACIATH B MATCpUAIIC HpO6J’IeMHI>Ie
BOIIPOCHI, 3aTparuBac€MbIC MPCIoAaBaTCIIEM B JICKIIUHA, U T'PYIIIUPOBATH I/IH(I)OpMaIII/IIO BOKPYI' HUX. KenarempHo
BBIJICJIATH B I/ICHOJ’IL3Y€MOI>1 JINTepaTypeC MNOCTAHOBKH BOIIPOCOB, HA KOTOPBIC PA3HBIMU ABTOPaM MOT'YT OBITH
JaHbl Pa3JINYHBIC OTBCTHI. Ha ocHOBaHNM IOCTAaHOBKH TaKUX BOIIPOCOB CJICAYCT CO6I/IpaTI) APTYMCHTEI B IIOJIB3Y
PA3JINYHBIX BAPUAHTOB PCHICHHA ITOCTABJICHHBIX HpO6J’IeM.

naboparopHsle | [l ycmemHoro BEIIOIHEHHS 1a00paTOpHBIX padoT TpeOyeTcs n3yduTh Mateprai Jekuuii. [Ipucrynars k

paboThI BBITIOJTHEHUIO JTa0OPaTOPHON paboOThI MOYKHO MOCIIE IPEABAPUTENHEHOTO POYTEHHS TEOPETHIECKOTO MaTepraa.
BrInonnenne cienyeT MpoBOANUTh, PYKOBOJCTBYSCH MOPSAKOM paboThI. Y CHEIIHOE BBIIIOIHEHUE 1a00paTOPHON
paloOTHI 03HAYAET, YTO CTYACHT BBHIIIOIHIII OCHOBHYIO palbOTy, a TaK)K€ OTBETHI Ha BOIIPOCHI MITU BBITTOJTHHI
JIOTIOJTHUTEIbHBIC 3a/IaHNSI.

CaMocCTOs- CamMocrosTensHas paboTa CTyJEHTOB [0 AUNAKTUYECKOH CyTH IIPeCTaBIsIeT cO00H KOMILIEKC YCIIOBUil
TenbHast paboTa | 00yueHus, OpraHU3yeMbIX TIPETo/IaBaTeIeM 1 HallpaBiIeHHBIX Ha CAMOIIOJIOTOBKY yJalluxcs. Y 4eOHas
JeATeNbHOCTh IIPOTEKaeT 0e3 HelOCPEICTBEHHOTIO YUacTHs IPENoAaBaTeNs U 3aKII04aeTcs B IpopaboTKe
JIEKIIMOHHOTO MaTepHaa, IOJIrT0TOBKE K YCTHOMY OIPOCY M TECTUPOBAHUIO, K JTAOOPATOPHBIM M MPAKTHYECKIM
3aHATHAM; U3Y9CHNN y4eOHOH IUTepaTypsl 13 OCHOBHOTO M JOMOJTHUTEIBHOTO CIIHCKA.

3a4er 3ayer 1o Kypcy npoBojuTcs 1o ouseram. [Ipy moAroToBke Kk 3a4eTy He0OXOIMMO ONHMPATHCS HA UCTOYHHUKH,
KOTOpbIE pa3dupannch Ha JEKIUAX B TeueHne ceMecTpa. Ha 3auere CcTyJeHTy npeiaraercsi OuieT, B KOTOpoM
TPHY BONPOCA, MOCJIEHHUI U3 KOTOPBIX HOCUT MpaKkTUUeckuid Xapakrep. [locie oTBeTa CTyIeHTY MOTYT OBITh
3aJ1aHbl TOTIOJIHUTENbHBIE BOTIPOCHI.

JK3aMCH DK3aMeH 110 KypCy OpOBOAUTCA 110 oueram. HpI/I MOATOTOBKE K 5K3aMCHY HGO6XO,I[I/IMO OIMMPAaThLCA Ha
HUCTOYHUKHU, KOTOPBIC pa361/1pam/1c5 Ha JICKIUAX B TCUCHUC CEMECTPA. Ha sx3amene CTYACHTY MpeAjIaractcs
6I/IJ'I€T, B KOTOPOM TpH BOIIPOCA, HOCHGZ[HI/Iﬁ 13 KOTOPBIX HOCUT HpaKTI/I‘IGCKI/Iﬁ XapaxkTep. Ilocie oTBeTa
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CTYACHTY MOT'YT OBITH 3a/IaHbl JOTMMOJITHUTEIIbHBIC BOIIPOCHI.

10. Ilepeyens MHPOPMALMOHHBIX TEXHOJIOI Ui, MCIOJIb3yeMBbIX MPH OCYLIECTBJEHHH 00pa30BaTeJIbLHOrO mpolecca mo
JUCHHILUINHE (MOIYJI0), BKJIIOYas NepedeHb NPOrpaMMHOro odecnedeHus H HHPOPMALMOHHBIX CIPABOYHBIX CHCTeM (NMpH
HEe00X0AMMOCTH)

[lepeyeHr WHQPOPMAIIMOHHBIX TEXHOJIOTHH, WCIOJIb3YyeMbIX MpPU OCYIIECTBICHHH 00pa30BaTelIbHOrO Tpolecca Mo
JMCLUUILIMHE (MOJYIIO), BKJIIOYAs TIepeueHb NIPOrpaMMHOro odecredeHnst 1 HHPOPMaOHHBIX CIIPABOYHBIX CHCTEM, IpeICTaBIeH
B [Ipunoxkennn 3 x pabodeii mporpaMmMe TUCIHUTLTHHEI (MOJTYJIS).

11. Onucanne MaTepPUAIBLHO-TEXHHYECKOH 0a3bl, HEOOXOIUMOIT VISl OCyIIeCTBIEHUs 00Pa30BaTeJILHOr0 Mpolecca mo
JUCHUILIUHE (MOAYJII0)

Vuebnast aynuropus Ne 82 (423600, Pecriyonuka Tatapcran, r. Enabyra, yn. Kasauckas, a. 89) mis npoBefeHus 3aHATHH
JICKIIMOHHOTI'O THIIA, 3aHATHN CEMHUHApPCKOT0 THIIA, TPYNIIOBBIX W HHAWBUAYAJIBHBIX KOHcyﬂbTaHHﬁ, TEKYIIEro KOHTPOJA U
NpOMEeXyTOYHOH arrectannu. Komriekr mebenu (mocamounbix Mect) 48 mr. KomruiekT meOenu (MOCamouHBIX MECT) JUis
npenozaasarens 1 mt. MenoBas gocka HacteHHas 2 wtT. TpuOyna 1 mr. [Ipoexktop EPSON EB-535W 1 mit. MHTepakTBHAs qOCKa
EliteBoard WR-84A10 1 mrt. Hoyr6yk ICL Pil55 1 mt. Be6-kamepa 1 mit. Beixon B IHTepHET, BHYTPUBY30BCKas KOMIIBIOTEPHASI
ceTh, JOCTYI B DJEKTPOHHYIO HH(OpMalnoHHO-00pa3oBatenbHylo cpeny. Habop yueOHO-HArssiIHBIX MMOCOOM: KOMILIEKT
MIPe3eHTaIUH B AJIEKTPOHHOM (hopMmare o MpenoaaBacMon AUCIUIUIMHE 3-5 IIT.

Vuebnast aymuropus Ne 61 (423600, Pecriyonuka Tartapcran, r. Enabyra, yin. Kazauckast, 1. 89) mwis mpoBeieHus 3aHATHI
JIEKIMOHHOTO THIIA, 3aHATHH CEeMHUHAPCKOTO THIA, TPYIIOBBIX W HMHIMBHAYAIbHBIX KOHCYJIbTAWil, TEKYIIEro KOHTPONIS H
MIPOMEXYTOYHOIM aTTecTalluy, MOMEIIeHHEe Ui CaMOCTOsTelIbHOM padoTel. Komruiekt Mmedenu (mocamounbix mect) 30 it
Kommnbrotepublit knacc: kommbiotepsl Lenovo Thinkcentre m920x 18 mr. Monuropsr Thinkcentre TIO24GEN3 18 .
WnTepaktuBHas maHenb 1| mT. MesoBas mocka HacteHHas 1 mT. Bexox B MHTepHeT, BHYTpHBY30BCKas KOMIBIOTEpPHAS CETh,
JIOCTYII B JJIEKTPOHHYIO HH(OPMAIIMOHHO-00pa3oBaTeNbHyo cpeay. Habop yueOHO-HarsAHBIX MOCOOHIA: KOMIUIEKT MPE3eHTaIni B
AIEKTPOHHOM (hopMmare 1o IpenogaBaeMon JUCITUTUINHE 3-5 mIT.

12. CpeacrBa aganTanuM NPeNoJABAHHUS AUCHUINIMHBI K TNOTPeOHOCTAM o0O0ydalmuxcsd HHBAJIUAOB W JIMI C
OrpaHM4YeHHBIMH BO3MOKHOCTSIMH 310POBbS

[lpu HEeoOXoAMMOCTH B 00pa30BATENBHOM IIPOIECCe NMPUMEHSIOTCS CISMYIOIINE METOIBl M TEXHOJOTHH, OOJerdaroniue
BOCTIpUSITHE HHPOPMALINK O0YJAIOITUMIICS HHBAJIHIAMH U JIUIIAMH C OTPAaHHYCHHBIMI BO3MOYKHOCTSIMH 3I0POBBS:

- CO3/IaHHE TEKCTOBOM BEPCHH JIIOOOTO HETEKCTOBOTO KOHTEHTA VISl €0 BO3MOXKHOTO IPeoOpa3oBaHUs B albTEpPHATUBHBIC
(hopMBI, yIOOHEIE TS PA3TUIHBIX TOJIb30BaTeNeH;

- CO3J]aHH€ KOHTEHTa, KOTOPBIH MOXKHO MpPEACTABUTh B pa3IMYHBIX BUAaX O€3 TOTepU JAHHBIX WIH CTPYKTYPHI,
NPeyCMOTPETh BO3MOXKHOCTh MaclITaOMPOBAaHUSI TeKCTa M M300pa)keHHil 0e3 MOoTepH KauecTBa, MPENyCMOTPETh JTOCTYIMHOCTh
yIIpaBJeHUs KOHTEHTOM C KJIaBUATYpHI;

- CO3/aHHe BO3MOXKHOCTEH Ui O0YYaroUIMXCs BOCHPHHHUMATh OJHY U Ty € MH(OPMALUI0 W3 pa3HbIX HCTOYHHKOB -
HaIpuMep, TaK, YTOObI JINIA C HapYyIISHUAMH CIIyXa IOJIy4aay HHQOPMAIHIO BU3yalbHO, C HAPYLIEHUAMH 3pEHHS - ayJHAJIBHO;

- NPUMEHEHHE IMPOrpaMMHBIX CPeACTB, 00eCHEeYMBAIOIIMX BO3MOXKHOCTH OCBOCHHS HABBIKOB M YMEHHH, (OPMHUPYEMBIX
JMCLUIUIMHON, 32 CUET aJbTEPHATUBHBIX CIIOCOOOB, B TOM YHCIIE BUPTYAIbHBIX JIAOOPATOPHH M CUMYIISLIMOHHBIX TEXHOJIOTHIL;

- IpUMEHEHHE AUCTaHIIMOHHBIX 00pa30BaTeNbHBIX TEXHOJIIOIUH Ul epenad HHQOPMaLHK, OPraHU3aMy Pa3InuHbIX Gopm
HWHTEPAKTUBHOW KOHTAKTHOH pabOThI 0Oydalolierocsi ¢ IMpenojaBaTeneM, B TOM YHCIE BEOMHApPOB, KOTOPHIE MOIYT ObITh
UCIIONIb30BAHB! JUIS1 TPOBEACHUS BUPTYAIBHBIX JIEKIIMH C BO3MOXKHOCTBIO B3aHMOJEHCTBHUS BCEX YYaCTHHKOB JHUCTAHIIMOHHOTO
o0ydyeHusl, NMPOBEAEHHS CEMHHAPOB, BBICTYIUICHHS C MOKJIAJAMH M 3aIIUTHl BBIIOJIHEHHBIX palbOT, NMPOBENEHHS TPEHUHIOB,
OpraHU3aLH KOJJIEKTUBHOW padoThL;

- NMPUMEHEHHE OHCTAHIHMOHHBIX OOpa30BaTENbHBIX TEXHOJOTUH Ul OpraHu3aliH (OpM TEKYyIIero M IPOMEKyTOYHOIO
KOHTPOJIS;

- YBENIMYEHHE TNPOAOIDKUTEIHHOCTH CAAYM OOYJaroIMMCS HHBAIMAOM WM JIUIOM C OTPaHHMYEHHBIMH BO3MOXKHOCTSIMHU
37I0pOBBsI (POPM ITPOMEKYTOUHOH aTTECTAMH 110 OTHOLIEHHUIO K YCTAaHOBJICHHON MPOJOKUTENBHOCTH UX CAAYH!

- IPOJIOJDKUTENILHOCTH ClIauM 3a4€Ta MM 9K3aMeHa, ITPOBOANMOrO B MMCBMEHHOM (hopMme, - He Oonee ueM Ha 90 MUHYT;

- MPOIODKUTEIBHOCTH MOATOTOBKH O0YYArONIerocs K OTBETY Ha 3a4yéTe WM 9K3aMeHe, MPOBOJUMOM B YCTHOM (opme, - He
6oiee ueM Ha 20 MUHYT;

- IPOJIOJDKUTENILHOCTH BBICTYIUIEHHS 00y4alolIerocs Npy 3aliTe KypcoBoi paboThI - He Ooliee ueM Ha 15 MUHYT.

[Mporpamma coctaBieHa B cooTtBercTBUHM ¢ TpeboBaHusMu PI'OC BO u yueOHBIM mmaHoM 1o HampasineHuio 09.03.03
"Tlpuxnanxas uadopmarnka" n npodrmo noarotoBky "lpuknaanas nHPOpPMATHKa B SKOHOMHKE".
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1. CooTBeTcTBHE KOMIIETCHIM IJIAHUPYEMBIM Pe3yJIbTATAM 00y4eHHUsl 0 NUCHUILINHE (MOAYJII0)

Konx m HamMeHoBaHme

NHaukaTopbl JOCTUKEHUS KOMIIeTeHUMi

OuneHoYHbIE cpeacrsa TEKYIIEro

Bnaners

CUMIIJIICKCHBIM METOOM.

CIIOCOOHOCTEHIO

po(heCCHOHATHHOMN A TSITFHOCTH.

panrnoOHaJIbHO
OPUMCHATb CCTCCTBCHHOHAYYHBIC 3HAHUA,

KOMTIETeHI[NU JJ15 JAHHOH TUCHUTIIMHBI KOHTPOJISI M MPOMEKYTOYHOH aTTecTaluu
OIIK-1 CriocobeH | 3HaTh pallMOHAIbHBIE CIOCOOBI MpUMeHeHHs | TeKymmii KOHTPOJIb:
MIPUMEHSTh €CTECTBEHHOHAYYHBIX 3HaHuH, | JlabopaTopHsie paboTHI IO TEMaM
€CTECTBEHHOHAy4YHbIE W | TEOPETHYECKOT0 M  HdKCHepuMeHTaibHOro | Tema 2. OCHOBBI JMHEHHOTO
oOIIeHH)KEeHEpHbIE WCCIIEI0BaHUS B npoQecCHOHANBHON | POrpaMMUPOBAHUS
3HaHMUS, METOJIbl | JeATeNIbHOCTH,  TeopeThdeckne  ocHOBHI | Tema 3. [pukiiasHble ONTUMH3ALMOHHBIE
MaTeMaTH4ecKoro METOJIOB M MOJeNiel  HCCIeOBaHHUs | METOJIbl PellleHHs 33/1a4 JITHEHHOTO
aHanmza W | Omeparui. MpOrpaMMHPOBaHUS
MO/JIETUPOBAHMUS, Tema 4. Teopust TBOMCTBEHHOCTH
TEOPETUYECKOTO u | YMmets panuoHaIbHO npuMeHTh | Tema 5. Penienue 3aiad 11e1041CIEHHOTO
OKCIIEPUMECHTAIIbHOT'O €CTCCTBEHHOHAYYHBIC 3HaHUs, METOAbI IIporpaMMHpOBaHUA
HCCIIEI0BAHU B | TEOPETHYECKOT0O M JKcrepuMeHTanbHoro | Tema 6. Pemenue 3amay HeIHMHENHHOTO
npodeccrnoHaIEHON HCCIIEIOBaHNUS B poQeCcCHOHATBHON | TIPOrpaMMHUPOBAHUS
JIeITeNTbHOCTH JeATeNIbHOCTH, penlaTth 3aJaddl JIMHEHHOTO

MIPOTPaMMHPOBAHHS rpaduaecKkum n | TectupoBaHue 1Mo TeMam

MIPOTPaMMHPOBAHHS

METOJIBI TEOPETUYECKOTO U | METOJBI PEIIeHU 3a/1a4 JTUHEITHOTO
9KCIEPUMEHTAIBHOTO HCCIEIOBaHUS, | MPOTpaMMUPOBAHUS
METO/IbI HCCIICIOBaHUS onepanuit B | Tema 4. Teopust 1BOHCTBEHHOCTH

NIPOrpaMMHUPOBAaHHUS

IpOrpaMMHUPOBAHUS

3auém, sxzamen

Tema 1. OcHOBHBIE NOHATHS TUCIATIINHBI
Tema 2. OCHOBEBI TUHEHHOTO

Tema 3. Ilpuknagnbie ONTUMUA3ALMOHHBIE

Tema 5. Penrenue 3amad 11e;104UCICHHOTO

Tema 6. Pentenue 3amau HeJTMHEHHOTO

HpOMemyTO‘{Haﬂ aTrecranus:

2. Kputepuu oneHuBaHus c(hOPMUPOBAHHOCTH KOMIIETEHIIUA

UCCIIEIOBaHUS  OTEpaLui,

HCCIIEIOBaHUS OTIepaLui,

3aurteHo He 3auteno
Boicoxmii ypoBeHb | Cpennnii ypoBenb | Huzkmii ypoBenb | Huixe II0POroBoro
Kommner | (oT/1M4HO) (xopomo) (Y10BJ1€TBOPHUTEJIBLHO) YPOBHS
ennus | (86-100 6anas10B) (71-85 6annoB) (56-70 6a1;108) (Hey10BJIETBOPHUTEIBH
0)
(0-55 6aJ10B)

OIllK-1 3Haer panuoHanbHBIE | 3HaeT OCHOBHBIE | 3Haer otnenspuele | He 3HAET
CIOCOObI  NMPHUMEHEHUs! | pallMOHANbHBIE  CIIOCOOBI | palMOHAIBHBIE CHOCOOBI | pallMOHAIBHBIE CIIOCOOBI
€CTCCTBEHHOHAYYHBIX MIPUMEHEHHUS MIPUMEHEHHUS IIPUMEHEHHUS
3HaHUH, TEOPETUUECKOTO | €CTECTBEHHOHAYUYHBIX €CTECTBEHHOHAYYHbIX €CTECTBEHHOHAYYHbIX
U OKCIEPUMEHTAIBHOIO | 3HAHWM, TEOPETUUECKOTO U | 3HaHUH, TEOPETUYECKOTO | 3HAHUH,

HCCIIE0BaHUS B | 3KCIIEpUMEHTAIBHOTO U IKCHEPUMEHTAIBLHOTO | TEOPETHUECKOIO u
npodeccHoHaIBHOM UCCIIEI0BAHUS B | HCCIIEIOBAHUS B | AKCIIEPUMEHTAILHOIO
JIeATeNIbHOCTH, npodeccnoHaIEHON npodeccHoHaIBHON WCCIIEI0BaHUS B
TEOPETUYECKHE OCHOBBI | JEATEIHHOCTH, JIeITeNbHOCTH, npodeccnoHAEHON
METOIOB U  MOJeJel | TEOpeTHYeCKHe  OCHOBBI | TEOPETUYECKHE OCHOBBI | JESTENbHOCTH,
WCCJIEZIOBaHUS ONepaluii | METolMoB W MoJeJed | MeToJoB M MoJielield | TeopeTHUecKHe OCHOBBI

METOOB M  MOJeIeH

JloTycKas JlorycKas TUIIUYHBIE | UCCIIEOBAHUA

HEe3HAYNTEJbHbIE OMIMOKM | OUIMOKM B pacCy>kKACHHAX | omepauuii

B paccyKaeHusIx W | ¥ BBIBOJIaX

BBIBOJAX
Ywmeer pauuoHaIBHO | YMeeT paunoHaIbHO YwMmeer pauuonansHo | He ymeer panroHanbHO
MIPUMEHATh MIPUMEHSTh MIPUMEHSATh MIPUMEHATh
€CTECTBCHHOHAYYHBIE €CTECTBEHHOHAYYIHBIC €CTECTBEHHOHAYYIHbIC €CTECTBEHHOHAYIHBIC
3HaHWA, METO/BI | 3HAHUSI, OCHOBHBIC METO/BI | 3HAHMS, OTJICNIBHBIE | 3HAHMSI, METOABI
TEOPETUUECKOTO U | TEOPETHUYECKOTO U METOJBl TEOPETUYECKOTO | TEOPETHUYECKOrO U
SKCIIEPUMEHTATHHOTO AKCHEPUMEHTAIBHOTO U OKCIEPUMEHTAIHHOIO | 3KCIIEPUMEHTAIHHOTO
HCCIIEIOBAHUS B | HCCIEIOBaHUS B UCCIIeIOBAHUS B | UCCIIEIOBaHUS B
npodeccnoHaTbHOM npodeccnoHaILHON npodeccuoHanbHOi npodeccuoHanbHO
JEATeNIbHOCTH,  pellaTh | NesTeIbHOCTH, PEIIaTh JIEATENBPHOCTH,  PElIaTh | JEATEIbHOCTH, PELIATh
3a71a4n JIMHEWHOTrO | 3aJa4M JUHEHHOTO 3a1a4n JIMHEWHOrO | 3aJa4u JIMHEHHOIrO
IpOrpaMMUPOBaHUS MPOrpaMMHPOBAHUS IIPOrpaMMUPOBAHHUS MIPOrpaMMHUPOBAHHUS




rpaduyeckum u
CHMILTEKCHBIM METOZIOM.

rpaguYecKumM u
CHMIIIEKCHBIM METOJIOM,
JOIIyCKast
HE3HAYHUTEIIbHBIE OLTHOKH
B BBIOOpE panimoOHAIBHBIX
METOJIOB.

rpaduueckum u
CHUMILJIEKCHBIM
METOJIOM.O, JIOTTyCKast
THIUYHBIE OIIMOKKM B
paccyXIeHusIX i1
BBIBOJIAX

rpadudeckum u
CHMIUIEKCHBIM METOOM.

Biageer cnoco6HOCTBIO
palMOHAIBLHO PUMEHSTh
€CTECTBCHHOHAYYHBIC
3HAHUS, METOIBI
TEOPETUIECKOTO U
IKCHEPUMEHTAILHOTO
HCCIICIOBAHMS, METOIbI
HCCIICIOBAHUS OTIepAITit
B nipoeccnoHanbHOM
JIeSITEITbHOCTH

Bnageer ciocoOHOCTEIO
paloHABHO PUMEHSTh
€CTECTBCHHOHAYYHBIC
3HAHWA, OCHOBHBIE METOIBI
TEOPETHYECKOTO U
JKCHEPUMEHTAIBLHOTO
HCCIIEIOBAHMSI, METO/IBI
MCCIIEI0BAHUS OTIePAIlHii B
npoeCCHOHATHHOMN
JIeATeNILHOCTH, JIOyCKast
HE3HAYUTEIbHBIE OIIHOKH
B BBIOOpE pallHOHATBHBIX
METOJIOB

Biageer criocoOHOCTBIO
palMOHAIBHO MPHUMEHSTh
€CTECTBEHHOHAYYHBIC
3HAHUS, OTIC/IbHBIE
METO/IbI TEOPETUIECKOTO
M 9KCIIEPUMEHTAIBHOTO
HCCIICIOBAHMSI, METO/IbI
HCCIICIOBAHMS OTICPAITHit
B ipoeccnoHanbHOM
TESITeBHOCTH, JTOTTyCKast
THITHYHBIC OIIMOKH B
paccyKIeHUsIX U
BBIBOJIaX

He Bnageet
CHOCOOHOCTHIO
panroHaIBEHO
MIPUMEHSTh
€CTECTBCHHOHAYYHBIC
3HAHUS, METOJIBI
TEOPETUIECKOTO U
9KCIIEPUMEHTATHHOTO
HCCIICIOBAHUS, METOIBI
HCCIICTOBAHMUS
onepanuii B
npodeCCHOHATHHON
JIESITeITbHOCTH

3. PacnpezesieHne o1eHOK 32 (OpMBbI TeKylIero KOHTPOJIsA U MPOMEKYTOUHYIO ATTeCTALNIO

4 cemectp:

Texymiuii KOHTPOJIb:

JlaGopaTopHbie paboTHI IO TEMaM

Tema 2. OCHOBBI JINHEITHOTO POrPaMMHUPOBAHUS

Tema 3. [puxinaaHeie ONTHMHU3ALMOHHBIE METO/IBI PEIICHNS 3a/1a4 JIMHEHHOTO MPOrpaMMHPOBAaHUS
MakcumanbsHoe konudectBo 6amioB o bPC - 50.

HUroro 50 6annos

I[pomexyTounas atrecranus — 3a4€r - 50 OayuIoB.

[IpomexyrouyHasi aTrecTanys MPOBOIMTCS IOCIE 3aBEpUICHUsS] M3YYEHUS! AWCLUILIMHBI WIK ee 4acTH B (opme, ompeneisieMon
y4eOHBIM IUIaHOM 00pa3oBaTENbHOM NPOTPAaMMBI C LIEJNBI0 OLEHUTH paboTy OOyYarollerocs, CTENEHb YCBOCHMS TEOPETHUYECKHX
3HaHMH, YPOBEHb CPOPMUPOBAHHOCTH KOMITETEHIIHH.

[peronaBarens, NPUHUMAIOIIMK 3a4eT OOECHEeYMBAeT CIIyYailHOE pacrpeleieHe BapUaHTOB 3a4eTHBIX 3aJaHuil MEeXay
00yJarOmUMHUCS C TIOMOIIBI0 OWIETOB W/MIIK C MPHMEHEHHEM KOMIBIOTEPHBIX TEXHOJIOTHI; BIpaBe 33JaBaTh OOydaromeMycs
JIOTIOJTHUTENBbHBIE BONIPOCH H IaBaTh JOMOJHUTENBHbIC 3aJaHHs IIOMUMO TEX, KOTOPBIE yKa3aHbl B OHIIETE.

3ager mpoBomuTcs Mo Owieram. B kakmoMm Omiere /1Ba OIEHOYHBIX CPEJCTBA: YCTHBIM WIJIM MHCBMEHHBIM OTBET Ha BONPOC U
MIPaKTHYECKOE 3aIaHHeE.

YcTHBIN uian nHCchbMeHHBIH 0TBeT — 20 6ayuToB.

INpakTrueckoe 3ananne - 30 6aIoB.

Hroro 20+30=50 6a10B.

OOmee KOMMYECTBO OAJUTOB MO AMCHUIUIMHE 32 TEKYIINH KOHTPOJIb M MIPOMEXyTouHyIo arrectanuio: 50+50=100 6amios.

CootBercTBHE 0AIOB M OLIEHOK:
st 3auera:

56-100 — 3aureno
0-55 — He 3auTeHO

5 cemectp:

Texylmnii KOHTPOJIb:

JIabopaTopHbIe pabOTHI IO TEMaM

Tema 4. Teopusi ABOCTBEHHOCTH

Tema 5. Pemienue 3agad nesio4rcIeHHOTO IPOrpaMMHUPOBAHUS
Tema 6. Pemenne 3amad HEMMHEHHOTO IPOTPaMMHUPOBAHUS
MaxkcumManbsHoe KonmndectBo 6amioB o bPC - 40.

TectupoBaHue 1Mo TeMaM

Tema 1. OCHOBHBIC ITOHATHS AUCIATLTAHBI

Tema 2. OCHOBBI JINHEITHOTO MPOTPAMMHUPOBAHUS

Tema 3. [puknamHble ONTAMI3AIMOHHBIE METOIBI PEIICHUS 3a/1a9 JIMHEHHOTO MPOTpaMMHUPOBAHUS
Tema 4. Teopust IBONCTBEHHOCTH

Tema 5. Pemienue 3agad nes04MCIEHHOTO MPOrPaMMHUPOBAHUS

Tema 6. Pemenue 3aga4 HeNMHENHOTO NPOrPaMMUPOBAHHUS

MakcumanbHOe KonudecTBo 6amioB o BPC - 10.

Hroro 40+10= 50 GamioB



IIpomeskyTouHast aTTecTanms — 3k3aMeH - 50 OayuioB.

IIpomexxyrouHast aTrecTanys MPOBOIMUTCS IOCIE 3aBEpPIICHUS M3YYCHUS AWCHUIUIMHBI WIK €€ 4acTH B (opme, ompenensieMont
y4eOHBIM IITAHOM 00pa30BaTENBFHOW MPOTPAMMEI C IENBI0 OLEHUTHh PaboTy OOYYaroIIerocs, CTENEHb YCBOCHHS TEOPETUIECKHUX
3HaHHU, YPOBEHb CPOPMUPOBAHHOCTU KOMITETECHIIMH.

[IpenogaBarens, NPUHUMAIOIIANA 3K3aMeH OOECIeUMBaeT CIy4aifHOE pacHpefesicHHe BapHaHTOB JK3aMEHAIIMOHHBIX 3a/laHHHA
MEXIy O0OyJaroIMMHCS C TOMOIIbI0 OWIETOB H/WIM C TpPUMEHEHHEM KOMIBIOTEPHBIX TEXHOJIOTHI; BIOpaBe 3a/laBaTh
oOydarommemMycs JOTIOJHUTENbHBIE BOIPOCH! M JaBaTh JOTIOIHUTENbHBIC 3aJaHUs IOMUMO TeX, KOTOPbIE YKa3aHbl B OnieTe.
OK3amMeH MpoBoAuTCs 1Mo Owreram. B kaxgom Omiere aBa OLEHOYHBIX CPEACTBA: YCTHBIM WIIM NMMCHMEHHBI OTBET Ha BOIPOC U
MIPAaKTHYECKOE 3aTaHHE.

YcTHBIN UM THChbMEHHBIH 0TBeT — 20 OayToB.

[NpakTyeckoe 3ananue — 30 6asoB.

Hroro 20+30=50 6anos.

OOmee KOMMYIECTBO OAIUTOB MO AMCHUIUIMHE 32 TeKYIINH KOHTPOJIb M MIPOMEXYTOUHYI0 arrectanmio: 50+50=100 6anos.

CooTBeTcTBHE 0AJUTOB M OIICHOK:
st ak3aMeHa:

86-100 — omyimuHO

71-85 — xoporiio

56-70 — y1oBIEeTBOPUTEIHHO
0-55 — HeynOBIEeTBOPHUTENBHO

4. OueHOYHbBIE CPEICTBA, MOPSAIOK HX MPUMEHEHHs] U KPUTEPHHU OLleHUBAHUS

4.1. OneHo4HbIE CPEACTBA TEKYLIEro KOHTPOJIA

4.1.1. JlabopaTopHbIe padoThI

Tema 2. OCHOBBI JINHEITHOTO MIPOTPAMMHUPOBAHUS

Tema 3. IlpuknaaHeie ONTHMHU3ALMOHHBIE METOBI PEIICHNS 3a/1ad IMHEHHOTO IPOrpaMMHpPOBAHUS
Tema 4. Teopusi ABOCTBEHHOCTH

Tema 5. Pemienune 3agad nesio4rcIeHHOIO IPOrpaMMHUPOBAHUS

Tema 6. Pemenne 3aga4d HeMMHEHHOTO IPOTPaMMHUPOBAHUS

4.1.1.1. INopsiaok mMpoBeaeHMsI.

JlabopaTopHbIie pabOThI TPOBOATCS B YaChl ayAUTOPHON paOOTHI.

[lepen BBITIOJIHEHHEM KaXJIOW pabOTHl CTYIEHTHI-O0aKalaBpbl JIOJDKHBI MPOpaboTaTh COOTBETCTBYIOLIMHA MaTepHa,
HCTI0JIB3Yys KOHCIICKTBI TCOPCTUYCCKUX 3aHHTHﬁ, MNEPpUOANYCCKUE NU3JTaHNA, y‘{C6HO-MCTO)]I/I‘IeCKI/IC HOCO6I/I${ u y"-Ie6HI/IKI/I

[To oxOHYaHWMH 3aHATHI CTYCHTHI OQOPMIISIOT OTUET IO KaXJI0M paboTe, coOiroas Clienyonyo GopMy:

e HammMmeHoBaHUE TEMBI;

Lens paboTsl;
3ajanue U coJepiKaHKue BBITIOIHEHHOM paboThI,
[M1chbMeHHbIE OTBETHI HA KOHTPOJIbHBIE BOITPOCHI.
BriBozipI 110 ipoienanHoN paboTe.
CIHCOK UCTIONB30BaHHBIX NCTOYHHKOB.

4.1.1.2 Kputepuu oneHUBaHHS

4 cemecTp

43-50 6aJ1710B CTABUTCS, €CJIM 00YYAIOIMIACS

[paBuiIbHO BBITOTHUI Bee 3aaaHus. [IpoieMOHCTPUPOBAN BRICOKUI YPOBEHD BIIaJICHHs MaTepyalioM. [IposiBleHbI IPEBOCXOJHbIC
CHOCOOHOCTH PUMEHSTh 3HAHHS U YMEHHS K BBITIOJIHEHUIO KOHKPETHBIX 33JaHU.

36-42 0aJ110B CTABUTCH, €CJIM 00YYAIOLUIICH:

IIpaBUALHO BBIIOJHKII OONBIIYIO YacTh 3aJaHuil. IIpHCYTCTBYIOT HeE3HAUHTENbHBLIE OIIHMOKH. [IpOIEMOHCTPHUPOBAH XOPOIIUM
YPOBEHB BIIaJIcHUsI MarepuaioM. [IposiBIICHBI CpeHHE CITIOCOOHOCTH NMPUMEHSATH 3HAHWS U YMEHUS K BBIMOJHCHUIO KOHKPETHBIX
3aJJaHUH.

28-35 6aJ1)10B CTABUTCH, €CIM 00yYArOLIHiic:

3amaHus BBITONHKUI Oojiee YeM HAmoJOBHHY. [IpHCYTCTBYIOT cepbE3Hble OmUOKH. [IpoaeMOHCTPHPOBAH YIOBIETBOPHUTEIbHBIH
YPOBEHb BIIAZICHUST MarepuanioM. [IposBICHBI HU3KHE CHOCOOHOCTH MPHUMEHSATh 3HAHUS U YMCHHUS K BBIMOJHCHHIO KOHKPETHBIX
3aJlaHUH.

0-27 6a/l1I0B CTABUTCS, €CJIM 00YUAIOIMIACS:

BallaHl/Iﬂ BBITIOJIHHUJI MEHEC 4Y€M HAaAIIOJIOBHHY. HpO}leMOHCTpI/IpOBaH HeyHOBHeTBOpHTeHbeIﬁ YPOBCHb BJIaJACHUA MaTepI/IaJ'lOM.
HpOHBHeHbI HEAO0CTAaTOYHbIC CHOCOGHOCTI/I l'IpI/IMeHﬂTI) 3HAHUA U yMCHHﬂ K BBIITOJTHCHHUIO KOHerTHbIX 3a11aH1/1171.

5 cemecTp

35-40 6aJ110B CTABUTCSL, €CJIM O0YyUYAKONIHIiCS:

[paBusibHO BBITOSHUI Bee 3aaaHus. [IpoieMOHCTPUPOBANl BHICOKUI YPOBEHb BIIaJIeHHs MaTepualioM. [IposiBlieHbI PEBOCXOJHbIC
CHOCOOHOCTH PUMEHSTh 3HAaHHS U YMEHHS K BBITIOJIHEHUIO KOHKPETHBIX 3aJaHU.

29-34 6amI0oB CTABUTCSH, €CIH 00yYaAKOIIHIiCHa:



IIpaBUIBLHO BBIIOJHKII OONBIIYIO YacTh 3aJaHuil. IIpHCYTCTBYIOT HE3HAUHUTENIbHBIE OIIHMOKH. [IpOIEMOHCTPUPOBAH XOPOILIUM
YPOBE€HBb BJIaJICHUSA MaTepI/IaJ'IOM. HpOHBJIeHI)I CpCI[HI/IC CHOCO6HOCTH HpI/IMeHﬂTB 3HAHUA U yMeHI/IH K BBIIIOJIHCHUIO KOHerTHBIX
3a]aHuH.

23-28 0aJ110B CTABHTCSH, €CJIM 00yUAIOLUIiCS:

3amaHus BBITONHMI OOJiee YeM HAmOJIOBHHY. [IPHCYTCTBYIOT cephbE3Hble OmUOKH. IIpoAeMOHCTPHPOBAH YIOBIETBOPHUTEIHHBIH
YPOBE€HBb BJIaACHUA MaTepI/IaJ'IOM. HpOSIBJIeHBI HHU3KHUC CHOCO6HOCTI/I HpI/IMCHHTB 3HAHUA U yMeHI/DI K BBIIIOJTHCHHUIO KOHerTHBIX
3aJaHUH.

0--22 0aJ1710B CTABUTCH, €CJIH 00yUAIOINIACH:

3amaHus BBIIOTHWI MEHEe 4YeM HamoJoBHHY. [IpomeMOHCTpHMpOBaH HEYIOBICTBOPUTENBHBIN YPOBEHb BIAICHHS MATCPHAIOM.
HpOfIBJICHBI HEIOCTAaTOYHBIC CHOCO6HOCTI/I HpI/IMCHHTL 3HAHUA U yMeHI/ISI K BBIIIOJIHCHUIO KOHerTHbIX 3aHaHHﬁ.

4.1.1.3. Conepskanue OIEHOYHOTO CPEICTBA
Tembl 2-6

4 cemecTp

JladopaTopHas padora Nel

I'papuyeckoe pemieHue 3a1a4m JMHEHHOT0 NPOrpaMMHPOBAHUSA

Pemmre rpaduduecku cieayromme 3a1aqu.

1. ®upma BeImyckaeT IiaThd ABYX mozeneil A u B. Ilpu 3ToM ucnonssyercs
TKaHb Tpex BUAOB. Ha u3roropneHue ofHOro miatest Moaenu A TpeOyercst 2 M TKaHU
MEepBOro BUAA, | M TKaHM BTOPOro BUJAA, 2 M TKaHU TpeThero Buaa. Ha usrotonenue
OJHOro IuIaThst Mojenu B TpeOyercst 3 M TkaHu nepBoro Bujaa, | M TKaHM BTOPOTO
BHJA, 2 M TKaHU TPEThEro BMJAA. 3amachl TKAHU MEPBOr0 BHA COCTAaBIAIOT 21 M,
BTOpOro Buja - 10 M, Tpetbero Buza - 16 M. Beimyck ogHOro u3zenust Tuna A npuHOCUT
noxox 400 a.ex., ogaoro uzaenus tuna B - 300 m.en.

CocraBbTe I1aH IPOU3BO/CTBA, 0OeCneunBaoIInii (ppMe HauOOIbIINI JOXOA.

2. Ilpu OTKOpME KaK[0€ >KMBOTHOE JOJDKHO TIOJNY4YUTh HE MeHee 9 e
MUTATEJILHOTO BEILECTBA S|, HE MeHee 8 /1. BellecTBa S, U He MeHee 12 eJ1. BemiecTsa
S;. Jlns  cocraBneHMs panpoHa HMCMOJB3YIOT JABa Buaa kopma. Conepxanue
MHUTATEbHBIX BEHIECTB B | KI' K&XJIOr0 KOpMAa M CTOUMOCTb KOpMa MpPUBE/ICHBI B

Tabnuue:
Copnepranye nUTaTeIbHbBIX
[TurarenbHOE BELIECTBO BelecTB B | kr kopma (en.)
Kopwm 1 Kopm 2
Sy 3 1
S, 1 2
S, 1 6
CroumocTtsb | Kr kopMma (1.e11.) 4 6

CocraBbTe JHEBHON pallMOH HY)KHOW MNHUTATEIbHOCTH, MHHMMH3MPOBAB
JICHE)KHbBIE 3aTPAThl HA ATOT PALMOH.
3. Pemmre rpaduyecku 3amady JMHEHHOro mporpammupoBaHus. Haiigute
MaKCUMaJbHOE 1 MUHMMAJIbHOE 3HaYE€HHE 1IeJIeBOH (QYHKLIUH.
F =x, +x, — max (min)
3x, +x, 28,
x, +2x, 26,
Xy %y X3

TAE X5 %2 0.

JlaGoparopHast padora Ne2

CuMIJIeKCHBII MeTO/I pelieHUS 32241 JINHEIHOT 0 IPOrpaMMHPOBaHUS



Pemmre CUMILIEKCHBIM METOJOM CICAYIOIMHNEC 3a/dTN.

1. F =3x, +4x, — max
X +2x, +x, =4,
X+ X, +x, =3,

2x, +x, +x;=8,

x, 20, j=15

2. F=x —x, > max
=2x, +x, +x, =2,
X, =2x,+x, =2,

X, +x, +x,=5,

x, 20, j=15

5 cemecTp
Jlabopatopnast paboTa Ne3

Pemenne OJHOMWHIACKCHBIX 3a1a4 JIMHEHHOTO IporpaMMUupOBaHu € UCIIOJIb30BAHUEM Microsoft Excel

Jlst Toro utoOsl pemuTh 3aqagqy JII1 B TabmuaaoM penakrope MicrosoftExcel, He0OX0AMMO BHITOTHUTE CIICTYIONITHE
JIENCTBUS.

1BBecTH ycioBue 3a1auu:
CO3/1aTh 3KpaHHYIO (OpMY JIJIs BBOJA YCIIOBHS 3aaUH:

" MEPEMEHHBIX,

. uenesoit pyukimu (D),
" OTpaHUYCHUH,

" TPAHUYHBIX YCIOBHIA;

BBECTH MCXOJIHbIE JaHHBIEC B DKPaHHYIO (hOpMY:
" ko3¢ ¢ureHtsr LD,
" KO3(GUIMEHTHI IPU TIEPEMEHHBIX B OTPaHIUYCHIISIX,
" IpaBble YaCTH OTPaHUYCHHI;
BBECTH 3aBUCHMOCTH U3 MaTEeMAaTHYECKOW MO B SKpaHHYIO Gopmy:
" ¢dbopmyny mis pacuera LD,
" (bopMyIBI TSI pacueTa 3HaYeHH JIEBBIX YacTel OrpaHUYEHHIH;
3anath L{® (B oxHe «Ilouck pemeHus»):
" LEJICBYIO TYCHKY,
" HanpasJieHue ontumusauuu Ld;
BBECTH OI'PAHMYCHUS U TPAHUYHBIC YCIOBUs (B OKHE «I10HMCK pereHus»):

" STYEHKH CO 3HAYEHUSIMU TIEPEMEHHBIX,

u TPaHUYHBIC YCIIOBUA JId JOIIYCTUMbIX 3HAYCHHI NEPEMCHHBIX,

u COOTHOILICHUA MC)K,Z[y HpaBBIMI/I U JICBBIMU YaCTsAMU OI'paHI/I‘-IeHI/II‘/’I.
2Pemnth 3a1auy:
a) yemanosums napamempul peuterusi 3a0ayu (B okae «ITOUCK perIeHus»);
b) 3anycmumas 3a0a4y Ha peuierue (B OkHe «ITOHCK pereHus»);

C) svlOpams  popmam 6v1600a peuterus (B OkHE «Pe3ynbTaThl HONCKA PEIICHUS).

[TPUMEP PEILIEHU ST OJHOMHAEKCHOM 3AJTAYM JIIT

PaccMoTpuM npumep HaXOXKAECHUS PELLICHUs Ui CAeyOlIed OTHOMHAEKCHOU 3anauun JIIT:

L(X )=130,5x, + 20x, + 56x, +87,8x, = max;
-18x, +2x, + x, —4x, =756,
—6x, +2x, +4x, —x, 2450, (1.1)
4x —15x, +10,4x, +13x, <89,
.2 iy p=14,

i o



BBO/J UCXOJHbIX JAHHBIX

Cosz0aHue 3KpanHo hopmvl U 6800 6 Hee YCI08US 3a0aUU
OkpanHas hopma a1t BBoja ycnoBuii 3amaun (1.1) BMecTe ¢ BBEIEHHBIMU B HEE HCXOIHBIMU JaHHBIMHU TPEICTABIIEHA HA
puc. 1.1.

2 Microzoft Excel - NMpumep_1.xls
”ﬁ Pain [paeka Bua Beraeka Foprar Ceperic Oandeie Okdo ;lilﬂ
Fé | =|
A | B | ¢ | b | EJ] F | &6 | H | 3

1 NMEPEMEHHBIE —
2 |Mma #1 A2 A3 #4

3 [3HaueHue | | | | |

4 [HewH.rp. 0 0 0 0 L@

5 3HayeHwe  Hanpaedn.

6 |Koag LU0 1305 20 g6 878 Jmax

7

] OMPAHWUYEHKWA o
9 (Bug INee. 4yacte | 3Hak Mpae. 4acTe

10 | OrpaH. 1 -1.8 2 1 -4 = 756

11 |Orpan. 2 B 2 4 -1 = 450

12 |Orpan.3 4 15 104 13 = g9
IJFHHH[\HM:TI Anneta / | 4] foo

Puc. 1.1. Dkpannas popma 3anauu (1.1) (kypcop B sueiike F6)

B okpannoii ¢opme Ha puc. 1.1 Kaxmoil mnepemMeHHOW M KakIoMy KOI(pQHIMEHTY 3alauyd IOCTaBjieHa B
COOTBETCTBHE KOHKpeTHast siyeiika B Excel. MMs suelikum coctouT w3 OykBBI, 00O3Hauaromeid croibem, W LUQPHI,
o0Oo3Havaromeil CTpoKy, Ha MepecedeHNH KOTOphIX Haxomutcst o0bekT 3amaun JII1. Tak, Hanpumep, mepeMeHHBIM 3a7aqn
(1.1) cootBetcTBytOT stueiixu B3 (*1), C3 (*2), D3 (X3), E3 (*4), koaddunmentam Ld cooTercTByIoT stueiixu B6 (1 =
130,5), C6 ( €2 = 20), D6 ( 3 = 56), E6 ( C4 = 87,8), npaBbiM HacTsM orpanmueruii cootsercTayior sueitkn H10 ( P1= 756),

H11 (°2=450), H12 (P3=89) u 1.1

B600 3asucumocmeti uz mamemamuueckoi Mooenu 8 IKPaHHy popmy
3aBucuMocThb st LD
B siueiiky F6, B koTopoii Oynmet oToOpaxartbcst 3HaueHne LD, HeoOxomumo BBecTH (GopMyily, MO KOTOPOH 3TO
3HaueHue Oyner paccuntano. CornacHo (1.1) 3nauenue LI® onpexnensiercs BipaxxeHHEM

130,5x1 + 20xp + 56x3 + 87,8%x4 (1.2)

Hcnonp3ys obo3HaueHus cooTBeTcTBYIOmUX stueek B Excel (em. puc. 1.1), dopmyny mis pacuera LD (1.2) MmoxHO
3amucaTh Kak CyMMY MPOM3BEICHHI KaXIOU U3 STYeeK, OTBEJCHHBIX Ul 3HAaUeHHU nepeMeHnbix 3aaaun (B3, C3, D3, E3), na
COOTBETCTBYIOIIYIO SUEiKY, OTBeeHH YO it Kodddurrentor LD (B6, C6, D6, E6), To ecth

B6 x B3+ C6 x C3+ D6 x D3 + E6 x E3. 1.3)

Uro0Os1 3amate hopmyiny (1.3) HeoOXoauMo B sTueiiky F6 BBecTH ciemyrolee BEIpaKeHUE 1 HAXKaTh KiTaBuIry «Entery»

=CYMMITPOM3B(B$3:E$3;B6:E6), (1.4)

rje cuMBOJI $ mepea HOMepOM CTPOKH 3 03HAYaeT, YTO MPU KOMUPOBAHUH ATOW (OPMYIBI B IPYrHe MECTa JIHUCTA
Excel HOMep cTpoku 3 HE H3MEHHTCS;
CHMBOJI: 03HAYAET, YTO B (JOopMyJie OyIyT MCIOIB30BaHbI BCE STUCHKH,


file:///C:/Users/avmin/Downloads/Лабораторная%20работа%203%20ИО.docx%23_bookmark0

pAacCIIOJIOKEHHBIE MEXIy sSYeHKaMH, YKa3aHHBIMH CJI€Ba M CIpaBa OT IBOCTOYMS (Hampumep, 3amuch B6:E6 ykaseiBaeT Ha
staeitku B6, C6, D6 u E6). [ocne 3Toro B nieneBoit ssuetike moseutcs 0 (HynaeBoe 3HadeHue) (puc. 1.2).

2 Microzoft Excel - NMpumep_1_xlz
”ﬁ Faiin [paska Bug Beoraeka FPopmar Cepeuc Haddee OkHo ¥ =15] x|
Fé | =| =CYMMNPOW3E(BS3:E$3; B5: EG)
A [ B [ ¢ | b [ E[] F [ & [ H | 7
1 NMEPEMEHHBIE —
2 |Hma #1 *2 *3 #d
3 |3HaveHHe | | | | |
4 |[HexeH.rp. 0 a 0 a L
5 3Ha4eHWe  Hanpaen.
6 |Kosp. b | 1305 20 g6 878 Omax
7
] OrPAHHYEHKWA o
9 |Bug Iee. yacTe 3Hak MNpae. 4acTe
10 (Orpan. 1 -18 2 1 -4 0= 7aob
11 |Orpan.2 B 2 4 -1 0== 450
12 |Orpan.3 4 -15 10,4 13 0 == 89
Ijﬂ [» [M]s el Mnets /1 | 4] | L'JJ

Puc. 1.2. Dxpannas ¢popma 3amaun (1.1) mocie BBOJa BceX HEOOXOAUMBIX Gopmyl (Kypcop B stuetike F6)
[pumeuanuel.l. CymecTByeT Apyroii cnocod 3ananus pyHkiwmii B Excel ¢ momoripio pexnma «BcraBka
GYHKIMI»,  KOTOPBIHA MOYHO BBI3BATH u3 MEHIO

«BcTaBKka» WM NIPHU HAKaTUHM KHOTIKH « X «a CTaHIapTHOH MaHeNN HHCTPYMEHTOB. Tak, Hanpumep, Gopmyay (1.4) MoxHO
3a/1aTh CIEAYIOLIUM 00pa3oM:

. Kypcop B mosie F6;
n f u .
Ha)KaB KHOIIKY « ' X »,BBI30BHTe OKHO«Mactep QpyHKuuit — mar 1 u3 2»;
. BbIOepHTE B OKHE «KaTeropus» kareropuro «MaTreMaTndecKue»;
. B okHe «DyHKkums» BeibepuTeynkunto CYMMIIPOU3B,;
u B mosiBuBieMcsi okae «CYMMIIPOU3By B ctpoky «Maccus 1» Beemute Bhipakenue B$3:E$3, a B
cTpoky «MaccuB 2» — Belpaxkenue B6:E6 (puc.1.3);
u TOCTIe BBOJIA sTYeeK B CTPOKH «MaccuB 1» i «MaccuB 2» B OKHE

«CYMMIIPOU3B) mosBATCS YMCIOBbIC 3HAYCHUS] BBEJCHHBIX MacCHBOB (CM. puc. 1.3), a B axpanHOU (opme B siueiike F6
MOSIBUTCSA TEKYIIlee 3HaYCHHUE, BRIYMCICHHOE 110 BBEJICHHON GopMyite, To ecTh 0 (Tak KaKk B MOMEHT BBOJIa ()OPMYJIbI 3HAYCHUS
TIepEeMEHHBIX 33/1a4H HYJIEBBIE).

¥MMOPCEE
Maccvel | TR EI .| - {0;0;0;0}
Macche2 |E6:E6 ] = {130,5;20;58;57,5}
MaccHs3 I iﬂ =
=10

BOSBEPALLAET Cympy I'IDEIH3EFE.|'.'I.EHHF1 COOTEETCTEYHIWHX 3INEMEHTOE MACCHEOE,

MaccKel: MaccHE L MAccHES) .. 0T & A0 S0 MACCHEOE, YbH KOMOOHEHTEI Hy #HO
MEpEMHO¥MTE & ZaTeM CNO%KTE, BCe MacCHBRl A0N#HEl MMETE DAHY M
TY¥E PAEMEPHOCTE,

@ | IHaYeHHe; O 8] 4 I OTHEHA

Puc. 1.3. Box dopmynsl st pacuera LId B okHO «Mactep QyHKIHI»



3asucumocmu 015 1egvlx yacmei 02paHuyeHull
JleBble wactn orpanmueHuil 3amauu (1.1) mpencraBisiOT CO00M cymmy npouzedenuti KaxIOH U3 sTUeEeK,
OTBE/ICHHBIX JUIsI 3HaueHHH nepeMeHHbIX 3amaun (B3, C3, D3, E3), Ha cOOTBETCTBYIOIIYIO SYEHKY, OTBEACHHYIO JUISA
koaddurenToB koHkperHoro orpanuuenus (B10, C10, D10, E10 — 1-e orpamumuenue; B11, C11, D11, E1l1 — 2-¢

orpannyenue u B12, C12, D12, E12 — 3-e orpanuuenune). GopMmysbl, COOTBETCTBYIOIINE JIEBBIM YacTAM OTpaHUYEHHH,
npeacTaBieHs B Tabm. 1.1.

Tabauya 1.1
dopmybl, omuckIBatonIye orpanuaeHus Mmoaenu (1.1)

JleBas yacTh OrpaHUYEHUS ®opmyna Excel

-1,8x1 + 2X2 + X3 - 4X4 pnu
=CYMMIIPOU3B(B$3:E$3;B10:E10)
B10x B3+ C10xC3+D10x D3 +E10 x E3

-6x1 + 2x0 + 4X3 - X4 yy

=CYMMITPOM3B(B$3:E$3;B11:E11)
B11 x B3 + C11 x C3 + D11 x D3 + E11 x E3

4xq -1,5x2 +10,4X3 +13X4 yu

=CYMMIIPOM3B(B$3:E$3;B12:E12)
B12 x B3+ C12xC3+DI12 x D3+EI2 x E3

Kak Buano u3 1abm. 1.1, popmyibl, 3a1atope JIeBble 4YacTH orpaHudeHui 3aqaun (1.1), oTimgatoTest Apyr OT Ipyra
u ot Qopmynsr (1.4) B neneBoii siueiike F6 TOJIbKO HOMEPOM CTPOKH BO BTOPOM MAacCHUBE. DTOT HOMEp ONpeessieTcs TOM
CTPOKOM, B KOTOPOW OTpaHWYEHHUE 3aICcaHO B dKpaHHOU (opme. [losTomy ams 3amaHus 3aBHCUMOCTEH ISl JIEBBIX YacTei

OTPaHUYEHUI TOCTATOYHO CKOMHPOBATH (GOPMYIYy W3 IENEBOW SUEHKHM B SUCHKH JIEBBIX YacTed orpaHudeHuil. s 3Toro
HE0O0XO0IMMO:

m MMOMECTUTh Kypcop B TOJIE IeJIeBOW sueiku F6 u ckommpoBate B Oydep comepkumoe suciiku F6

(xnaBumamu «Ctrl-Insert»);

u MOMEIIATh KYpCOp MOOYEPETHO B MOJISI JICBOM YaCTH KaXKI0TO M3 orpaHuyenuit, To ects B F10, F11 uF12,

¥ BCTaBISITH B 3TH TOJs copepkumoe Oydepa (kmaBmmamu «Shift-Insert») (mpu 3ToM HOMeEp sS9eeK BO BTOPOM MAacCHBE

(dhopMmyBl OyIeT MEHIThCS Ha HOMEpP TOH CTPOKH, B KOTOPYIO ObLTa TIpOM3BeIeHa BcTaBka u3 Oydepa);

u Ha skpane B moisix F10,F11 u F12 nosiButest 0 (HysneBoe 3Hauenue) (cMm. puc. 1.2).

[TPOBEPKA ITPABUJIbHOCTHU BBEJAEHU A ®OPMVJI

I[J'ISI MMPOBCPKHU MPABUIIBHOCTU BBCACHHBIX q)OpMyJ'I MMPOU3BOANUTE MOOYUCPEIHO ,HBOP’IHOC Ha)XaTHe JICBOM KJIABHIIU

MBIIIH Ha si9eiikd ¢ Gopmynamu. [Ipu 3TOM Ha KpaHe pamKoii OYIyT BBIACIATHCS SUCHKH, MCIIOIb3yeMble B opmyrie (puc.
1.4u L.5).
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2 Microzoft Excel - Mpumep_1.xls

”@ Palin [Npaska Buo Beraeka FPoprar Cepeuc Jaddeie OkHo 7 ;lilﬁl
cyMMipolEE | =] X o/ =| =CYMMNPOM3E(BS3:E53; B6:ER)
A | B [ ¢ | b [ E[ F | 6 [ H | T
1 NMEPEMEHHGIE —
2 [HmaA A1 w2 #3 w4
3 | 3naveHue | | | | ]
4 |HuzeH. rp. 0 0 a a L@
5 JHaveHHe Hanpaedn.
6 |Koad. LU [ 1305 20 ab 87,5, =C¥MMMNPOKSB(E$3:ESS; B6 L)
7
g OrPAHHUEHHA i
S |Bug Nee. vyacTe | 3HaK [Npae. 4acTe
10 | Orpan. 1 -18 2 1 -4 0= 756
11 |Orpan.2 B 2 4 -1 0== 450
12 |Orpan.3 4 15 10,4 13 0l== a9
H1|q4 e (M el f Maers / | 4] ]

Puc. 1.4. IIpoBepka paBWIILHOCTH BBEJICHUS (POPMYIIBI B IIeJIeBYIO sTueiiky FoO

. Microzoft Excel - Npumep_1 . xls

”ﬁ Pain [paska Buo Boraeka Popmar Cepeuc Oannee Okno 2 =18 x|
CyMMIRGLEE | v| X o =| =CYMMNPOMIB(BS3ES3B12:E12)
A [ B | ¢ | o [ E] F | &6 | H |
1 NMEPEMEHHBIE —
2 KHma #1 #2 #3 #4
3 | 3HaueHue | | | | l
4 |HuH.rp. 0 0 0 0 L
] 3HaveHWe Hanpaen.
B |Koad LU | 1304 20 56 878 Ofmax
7
g OrPAHWYEHHA i
89 [Bun INee. yacte 3Hak Mpae. vacTe
10 | OrpaH. 1 -1, 2 1 -4 o= 756
11 |Orpan.2 s 2 4 -1 0 == 450
12 [Orpan3 | 4 -15 10,4 13=|:CYMMI'IF'OH3EE|:EE$3:E$3;B12:E12]|
H1|q4 [ [ e 4 MkeT3 £ | 4] |

Puc. 1.5. TIpoBepka npaBuiIbHOCTH BBeeHUS (popMyIsl B stueiiky F12
JUISl JIEBOM 4acTH OrpaHUYEHUs 3

3ananue neneBoi GyHKIUN

JanpHeiimue neiictBus npousBoaarcs B okHe «llouck pemrenus», KoTopoe BbI3bIBaeTcsa u3 MeHo «CepBucy (puc.

u TOCTaBbTE KYpPCOP B MOJIE€ «Y CTAHOBUTH 1IEJIEBYIO STYEHKY»;

u BBe/IUTE ajipec 1eseBoii siuekiku $F$6 nnm chemnaiite oaHO HaXkaTHe JIEBOM KJIABUIIIM MBIIIU Ha IETIEBYIO
SIYEHWKY B OKpaHHOM (hopMe - 3TO OyeT paBHOCHIBHO BBOJLY aJipeca C KIIaBUATypBhI;

u BBeJUTE HampasieHue ontuMusanuu LD, menkHyB oMH pa3 JeBoW KIABUIIEH MBI MO CEIEKTOPHON

KHOIIKE «MaKCUMAaJIbHOMY 3HAYCHUIO).



Mouck pewenun |
| BEINONHKTE I

PagHoH: FﬂaKEHMEHbHDM';.-' SHAYEHHHD r3_Ha‘-IEHHI-EI: |D
JaKpEITE

& MHHMMaNEHOMY SHIYEHHHD

¥CTEHOBMTE LENEEYHD

zMEHAA AYEHKH:

|$E$3:$E$3 %] MpeancnowdTs I
SOrpaHHYEHHA: M
$B53:4E43 »= $B44:3ES4 =] posasure |

FEL0 = $HELD
$FELL == $HE1L 3HEHHT

$FE1Z «=$H$1Z BOCCTAHOEHTE |
lI ¥AanMTE |

Puc. 1.6. Oxno «llouck pemenus» 3amaun (1.1)
B600 ocpanuuenuii u epanuuneix ycnoguil 3adanue aueex
nepemMeHHbIX
B oxHo «Ilonck pemenns» B osne «V3MeHss STUSHKI BITUIINTE apeca
$B$3:$E$3. Heobxomumble ampeca MOXKHO BHOCHTD B T10J1e «VI3MEHSISI TUeHKU» U aBTOMATHUYECKH ITyTEM BBIICICHUS MBIIIBIO
COOTBETCTBYIOIIUX STY€EK IEPEMEHHBIX HETTOCPEACTBEHHO B SKpaHHOH (opMe.

3adanue epanuynblx Yerosul 0isk OONYCMUMBIX 3HAYCHUU NEPEeMEHHbIX
B mamem citygae Ha 3Ha4YeHHsI TICPEMCHHBIX HAKJIAJBIBACTCS TOJIBKO TPAHUYHOE YCIOBHE HEOTPHUIIATEIBHOCTH, TO
€CTh UX HIKHSS TPaHHUIa T0JDKHA OBITh paBHA HyIO (cM. puc. 1.1).

m Haxxmute kHOTIKY «/[00aBUTEY, MOCTIEC Yero MOSBUTCS OKHO «J{oOaBiieHne orpanndeHus (puc.1.7).

. B none «Ccpliika Ha s9eiiKy» BBEJUTE apeca sSTYeeK IepeMEHHbIX

$B$3:$E$3. Dto MOXKHO cienaTh Kak C KIABHATYphl, TaK W TYTEM BBIJCICHUS MBIIIBIO BCEX SYCCK IMEPEMEHHBIX
HETIOCPEICTBEHHO B 9KPaHHOM (opme.

. B mone 3HaKa OTKpO#iTE CMCOK MpejyiaraeéMbIX 3HAKOB U BbIOepuTe > .

u B mone «OrpaHuueHne» BBEAWTE aapeca SYEEeK HIDKHEH TPaHMIBI 3HAYEHHH MEPEeMEHHBIX, TO €CTbh

$B$4:$ES4. Ux TaKike MOKHO BBECTH IIyTEM BBIIEICHHUSI MBIIIBIO HEIOCPEACTBEHHO B 9KPaHHOHN (opme.

NofaBneHHe orpaHHYEHHA K

CChINKa Ha A4eAky: Or paHHYEHHE:

B3 4E43 3] == v | |=$B$4:4E44] Y

o] I DTHEHS | AoBABHTE | CNpaeka |

Puc. 1.7. [lobaBnenue ycioBus HEOTPUIATENBHOCTH TIepeMeHHBIX 3amaun (1.1)

3adanue 3nakos ocpanuvenuu £ ,3, =

L] Haxxmute kHOTIKY «/]00aBUTEY» B OKHE «/{00aBIICHHE OTPaHUICHU.

o B mnomne «Cchuika Ha sYeiiKy» BBEAWTE alpec SYEHKH JIeBOW YacTH KOHKPETHOIO
orpanndenusi, Hanpumep $F$10. D10 MOXKHO chenaTh Kak ¢ KJIABHATYpPbI, TAK M MYTEM BBIJCICHUS MBIIIBIO
HYXHOH sTYEHKN HETTOCPEICTBEHHO B IKPaHHOU (hopMme.

o B cootBerctBum ¢ ycmoBuem 3amaun (1.1) BBIOpaTh B mone 3HaKa HEOOXOIOMMBIN 3HAK,
Harpumep =.

° B mone «Orpanuuenue» BBEIUTE aapeC SAYEHKU MPaBOM YacTH pPaccMaTpUBAEMOTO
orpanndenus, Hanpumep $H$10.

° Amnanorunyno Beequte orpannuenus: $SF$11>=$H$11, $F$12<=$H$12.

L TMoaTBeparTE BBOJ BCEX MEPEYHCICHHBIX BbILIE YCIOBUA HaxarneM KkHonkn OK.

OxHo «Ilomck perreHus» mocie BBojAa Bcex HEOOXOAMMBIX MaHHbIX 3amauu (1.1) mpeacraBieHo Ha puc.
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1.6.
Ecmu Ipu BBOJAC YCJIOBHA 3aJa4U BO3HUKACT H606XOI[I/IMOCTI) B U3MCHCHHU HJIN YAAJICHUHU BHCCCHHBIX

Ol"paHI/I‘{eHI/Iﬁ WJIN TpaHUYIHBIX YCHOBI/Iﬁ, TO 5TO ACIAKOT, HA’)KaB KHOIIKH ((I/I?)MGHI/ITB» HIIN ((yI[aJ'II/ITL)) (CM. puc.
1.6).

PEIIEHUE 3AJIAYUN

Yemanoexa napamempog pewenus 3adaqu
3agada 3amyckaeTcsl Ha perieHue B okHe «llonck pemenus». Ho npeasapuTensHO U1 yCTaHOBICHUS
KOHKPETHBIX IMapaMeTpOB pelIeHHs 33124 ONTUMH3ALUK ONPEIENICHHOTO Kilacca He00X0IMMO HaKaTh KHOIKY
«IlapaMeTpb» U 3aMOTHUTH HEKOTOpPBIE 1oJIst OKHa «[lapamerpsl nmoucka pemenus» (puc. 1.8).

nﬂpﬂHETpH noHCKa peueHHA nm

MakCcHMansHoe EpeMa; CEKYHA, | 8],.4 I
MpeAEnEHDE YMCNO MTEepauKiA: 100 CITHMEHA I
OTHOCHMTENEHSA NOrpeWHOCTE: |IIIJIIIIIIIIIIIII:II SarpysMTE MOAENE. .. I
JoMyCTHMOE OTENOHEHHE: IS o COxPaHHTE MOAEME. .. I
CH0AMMOCTE: |IIIJIIIIIII CNpaska I
[V MHHefinan Mosens [T ABTOMATHYECKOE MACWTAGHPOEAHHE

[~ HeoTpHUATEREHBIE SHAHEHHS [T MokasblBaTE pEsYNLTATEl HTEPALHE

UeHKH——— [PasHocTH—————— ETOA MOMCKE
| nHHERHaR & npAmbIE % HetoToHa
" KEaApaTHYHAA " eHTpanEHEIE . CONpAMEHHLIX CPAAHEHTOE

Puc. 1.8. [TapameTps! moncka perieHuns, moaxo smue st oonpimruHcTBa 3ana4q JIIT [TapameTp «MakcumanbHOE
BpEMsD) CITYXHT JJIs1 HA3HAYCHUS BpeMeHH (B CEKYHIAX ), BBIICISIEMOTO Ha PelIeHne 3a1a49n. B moie MoxXHO
BBECTH BpeMsi, He npeBbImatomniee 32 767 cexyna (6omee 9 gacos).

ITapamerp «IIpeaenpHoe YKUCIO UTEPALMID) CITYKUT ISl YIIPABICHUsI BPEMEHEM PELICHMSI 3a1a4u IIyTeM
OrpaHMYCHHA YHCIa HOPOMEKYTOUYHBIX BBIUMCIICHUM. B 10Jl¢ MOXKHO BBECTH KOJIHUYECTBO PITCpaIlPIﬁ, HC
npesblmatorniee 32 767.

[Tapamerp «OTHOCHUTENbHAs MOTPEIIHOCTB» CIYXKUT JUIA 3aJJaHUsl TOUHOCTH, C KOTOPOIl ompernemnsiercs
COOTBETCTBUE STUYCHUKH [CJICBOMY 3HAYCHUIO WIIH an/l6aneH1/1e K YKa3aHHbIM TI'paHUIIaM. [Tone JOJIXKHO
cojiepkath 4ucio u3 uHrepnana ot 0 1o 1. UeMm menbuie KOIMUECTBO AECITUYHBIX 3HAKOB BO BBEACHHOM YHCIIE,
TeM Huo/e TOYHOCTb. BBICOKas TOUHOCTh YBENMYHMT BpeMs, KOTOpoe TpedyeTcs Aid TOro, 4TOOBl COLIENCS
MPOLIECC ONTUMU3ALNY.

Iapametp «/lomycTUMOE OTKJIIOHEHHE» CITYXKUT JUI 3aJaHusl IOMyCKa Ha OTKJIOHEHUE OT ONTUMAaIbHOTO
pelleHHss B LENOYMCICHHBIX 3amadax. [Ipy ykasaHum OoJNbIIEro NOIycKa IOMCK PEIIeHHS 3aKaHYMBaeTCs
ObIcTpee.

[TapameTp «CX0IUMOCTE)» IPUMEHSAETCS TOIBKO MPHU PEIICHUU HETMHEHHBIX 3a/1au.

YcranoBka ¢uaxka «JIuHeliHas MOJIeNbY 00eCcIeYyrBaeT YCKOPEHHE TTOUCKA PEIIeHUs JIMHEHHOH 3a/1auu
3a CUeT MPUMEHEHUE CUMITIIEKC-METO/Ia.

IoaTBepauTE yCTAaHOBICHHBIE TAPAMETPHI HAXKATHEM KHOTIKH «OK».
3amycK 3a/1aud Ha pelieHue
3amyck 3aJauy Ha pelIeHne MPOU3BOANTCA U3 OKHA «llomck pereHus» myTeM HaskaThsl KHOIKH
«BBIOITHUTEY.
Ilocne 3arycKa Ha  peuicHue 3a1a4u JIII  Ha  3KkpaHe TIOSIBIISIETCS
OKHO
«Pe3ynpTaThl IOMCKA PENICHUsD C OMHUM U3 COOOIIEHUH, IpecTaBIeHHbIX Ha puc. 1.9, 1.10w 1.11.
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PE3H.I'II:-TETI:I NoWMCKa peweHyWd Bm

PelweHe HafAeHD, Bre OrpaHHYeHHA M YCNOEHA

ONTHManEHOCTH BEINONHEHEL THn oTHETA
PezvneTatel a |
% {C0MpaHMTE HAHAEHHOE PELIEHHE ¥ CTOMHHBOCTE
MNpeaene
- BOCCTAHOEWTE HCXOAHEIS SHAYEHHA 'l

R I OTHEHS CO¥PaHHTE CULEHApHH. .. CNpaska I

Puc. 1.9. CoobiieHue 00 yCHEenHOM PEIICHUN 3a1a9u

PEEHI’II:TETI:I NMNoOWCKa pelleHHA BE

MOMCE HE MOMET HAHTH NoAx0 AL Er D PELWEHHA,

TN oT4eTa
PezvneTaTel -~ |
g {COXDAHMTE HAMAEHHDE DELLEHHE | YCTOMHHEDETE
Mpeaeng
0 BoCcTAaHOEMTE MCXOAHEIE SHAUEHKA "I

CF, I JTHMEHa I COXpEHHTE CLEHAPHHA, .. | Cnpaeka |

Puc. 1.10. Coobmenne mpu HECOBMECTHOM CHCTEME OTPaHUIEHUI 3a1aun

PEEHﬂbTﬂTH NoOWCKG pelleHHA EE

FHAYEHHA LENEEOA AYEHEN HE CXDAATCA,

Tvn oT4eTa
PezyneTaTel ﬂ
¢ {C0MPAHMTE HAMAEHHOE PELIEHHE | YCTOMYMBOCTE
Mpeaenel
[ BOCCTAHOBKTE HCXOAHEIE SHEYEHKA j

| (8],3 I OTHEHA CO¥NAHMTE CUEHARMH, . CNpagka |

Puc. 1.11. Coobmenue npu HeorpannueHHOCcTH LI® B TpebyeMoM HarpaBieHHH

Wuorna cooOmenns, mpencraBieHHble Ha puc. 1.10 m 1.11, cBUAETENBCTBYIOT HE O XapakTepe
OINITHMAJIFHOTO PEIICHUs 3a/la4H, a O TOM, YTO IIPH BBOAE YCIOBHH 3agaun B Excel ObutH nomymieHs! OmnoOKy, He
no3Bousitoiue Excel HaliTH ONTUMAaNbHOE pellieHHe, KOTOPOe B JCHCTBUTENBHOCTH CYIIECTBYET.

Ecin mpu pemenunn 3amaun JIIT BblmaeTcs cooOlieHHe O HEBO3MOKHOCTH HAXOXKAEHUS PELICHHS, TO
BO3MOYKHO, YTO NIPUYMHA 3aKII0YAETCS B ONTMOKaxX BBOJA ycioBus 3anauu B Excel. [loaTomy, npexne yem nenatb
BBIBOJI O MPUHIUIHAIEHONH HEBO3MOKHOCTH HAaXO0K/ICHHS ONTUMAIBHOTO PELIEHUs 3a/laull, IIPOBEphTe: He OBIIO
T JIOIYILEHO OIINOOK 110 XOAY BBITTOJIHEHUS 3a0aHMs !

B ToMm cmydae, xorja npu 3armoyiHeHuH rosiei okHa «llonck pemreHus» ObLIM JAOMYIIEHBI OIINOKH, HE
no3sossitomue Excel mpuMEHUTh CUMITIIEKC-METO/] JUTS PELICHNUS 33/1a4i MU I0BECTH €€ PELICHUE 10 KOHIA, TO
MOCIIe 3allycKa 3a/layd Ha pelIeHHe Ha J3KpaH OyJeT BBIIAHO COOTBETCTBYIOIIEE COOOIIEHHE C YKa3aHHWEM
MIPUYHHBI, TI0 KOTOPOH pelIeHne He HakaeHo. MHorna cianmrkoM manoe 3HadeHue mapamerpa «OTHOCHTENbHAs
MOTPEIIHOCTBY HE MO3BOJISIET HAWTU ONTUMAJIbHOE perieHue. g ucrpaBiaeHusl 3TOM CUTyalluu YBEIMYMBaWTE
MOTPEITHOCTH Mopa3psinHo, HarnpuMep ot 0,000001 o 0,00001 u T.1.

B okxHe «Pe3ynbTaThl MoHMcKa pelIeHUS»IPEICTAaBICHBl Ha3BaHHUS TPEX THUIIOB OTYETOB: «Pe3ynbraThim,
«YcroitunBocTh», «IIpenensr». OHE HEOOXOIMMBI TPH aHAJIU3€ MOMYYECHHOTO PEUICHUS Ha YyBCTBHTEIBHOCTD.
Jist monmydeHust ke oTBeTa (3HaueHWH mepeMeHHbIX, L[d U JeBbIX yacTel OrpaHHYeHH) MPSIMO B 3KPaHHOMH
topme mpocro Haxmute KHONKY «OK». ITocie 3Toro B skpaHHOH (GopMe MOSBISETCS ONTHMAILHOE pEIleHHe
3amaun (puc. 1.12).
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X Microsoft Excel - Npumep_1 xls
”ﬂ Paiin MNpaexa Buag Beoraska Popear Ceperc JanHele OkHo 7 =181 x|
Fé =| =| =CYMMNPOM3E(B%3:E$3;B6:EE)
A | B | ¢ | b [ E[] F | 6 | H | 7
1 NMEPEMEHHbLIE —
| 2 Mma by e 4
| 3 |3naqenve | 100561] 546 444] 0] 35,925
| 4 |HiekH.mp. ] ] ] 0 L
BN 3HaveHwe |Hanpaen.
| 6 |Koad Lo 1305 20 56 67 5[27482.714]max
7
|8 OrPAHHUEHHA e
| 9 |Bug NeE. 4acTe 3Hak Npae. 4acTe
| 10 | Orpan.1 -1.8 2 1 -4 oG = 706
| 11 |Orpan.2 -G 2 4 -1 460 == 450
| 12 |Orpan.3 4 -1.5 104 13 89 == 29
|41|q1 [ [ T 4 Aners F 4] | L”_‘

Puc. 1.12. Dkpannas ¢opma 3aga4u (1.1) nocne nonayueHus pemieHus

[EJIOYNCIIEHHOE ITPOT'PAMMUMWPOBAHUE

Honycrum, uto K ycioBuro 3amaun (1.1) moGaBuiock TpeOOBaHHE IIEITOYMCICHHOCTH 3HAYEHUI BCEX
TIEPEMEHHBIX. B 3TOM cilydae ONMCAHHBIM BHINIE IMPOIECC BBOJA YCIOBHS 3aJadd HEOOXOIWMO OONOIHUMDb
CJICAYIONIUMH IITaraMHu.

o B okpanHOW QopMme yKaxuTe, Ha Kakhe IICPEMCHHBIC HAKJIaJbIBacTCsd TpeOOBaHUE
TIEJIOYNCIIEHHOCTH (3TOT IIIar AEAeTCs JUTS HATJISAHOCTH BOCTIPHSITH YCIOBHS 3amaun) (puc. 1.13).

° B oknme «llouck pemenms» (MeHIO «CepBUCH®«IIoUCK pemeHns»), HaAXMHTE KHOIKY
«JlobaBuTh» M B MOSIBHBIIEMCS OKHe «J[o0OaBieHHe OrpaHWYEHHiD» BBEIUTE OTPAHUUEHUS CIIEAYIOIIUM
obpazom (puc. 1.14):

- B noste «CChUTKA Ha STYEHKY» BBEIUTE ajpeca siueek MepeMeHHbIX 3a1aun, To ecTh $B$3: $ES3;

= B II0OJIC BBOJIAa 3HAKA OIPAaHUYCHUS YCTAHOBUTE «IICJI0C»,

= MOJTBEPANTE BBOJ OTPaHUUEHUS HaxxaTneM KHONMKH «OK».

2 Microsoft Excel - Mpumep_1[uenouucna]. xls
”ﬁ Palin [lpaska Bun Beraeka Poprar Cepedc JanHee OkHo 7 ;lilﬂ
Fé =| = | =CYMMNPOW3EB(B%3:E$3;B6:ER)
A | B [ ¢ | b | E [ F | 6 | H [ 7
1 NEPEMEHHBIE —
2 [Kma X1 #2 #3 #d
3 |3HaueHue | 100] £45] 0] 33|
4 |HuxH. rp. 0 0 0 0 L@
5 |Llenoumcn. uenoe Lenoe Lenoe Lenae JHayeHue  Hanpaen.
B [Koab. U 1305 20 56 67827394 max
7
g OrPAHWYEHWA i
9 Bug INeE. vacte | 3Hak Mpae. 4acTe
10 | Orpan. 1 -1, 2 1 -4 7a6|= 756
11 | Orpan. 2 ] 2 4 -1 453 | == 450
12 |Orpan.3 4 -1.5 10,4 13 88 <= a4
H1|q1 > (M Tl Mners £ | 4] | LIJJ

Puc. 1.13. Pemrenue 3anaun (1.1) npu yCIIOBHH IIEIOUUCIICHHOCTH €€ MEPEMEHHBIX
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INNo6aBneHue orpaHH4eHHA HE

CCRINKE Ha Aqeriy: OrpPaHHYEHHE!

|$B43:4E43 Y Wﬂ |uenoe =]
0],.A I DTHEHS | AoBaEHTE | _MpaEka I

Puc. 1.14. BBox ycnoBus 1eI0YMCICHHOCTH TTepeMeHHBIX 3aaun (1.1)

Ha puc. 1.13 npexacrasneHo pemienue 3anayu (1.1), Kk orpaHHueHHsIM KOTOpOW H00ABIIEHO YCIOBHUE
IEJIOYMCIICHHOCTH 3HAYCHUH €€ TIepeMEHHBIX.

3AJAHUA 1 CAMOCTOSATEJIBHOI'O BBITTOJIHEHUW A:

1 L(X )=5x,+7x, —6x, +9x, +8x, — max;
0,7x +09x, +1,5x, +2.3x, +1,8x, <50000,
0,4x +11x, —0,5x, +13x, —2,8x, 232000,
0,5x +18x,+0,7x, +2x, <40000,

22x ,—14x, —0.8x, +09x, =15000,
x,20(j=15).

2 L(X )=x +4x, +8x, —12x; = min;
X4+ 9x, +2x, —4x, =250,

04x, +x, —5x, +3x, +8x, <460,
05x, + 10x, - 8x, + 6x, + 2x, <190,
I1x, —85x, +3x, + 2x, =210,

x, =20 (j = ﬁl

3 L(X )=-45x+65x, + 2x, —3x, — max;
15x +18x, +34x, — 22x, = 56,

5
2x, +7x, —4x, +3x, 291,
0,2x +08x, +1,5x, + 0,9x, + 4x, <26,
18x, —42x, +6,4x, +3x, =15,

x; >0 (_;' = ],_5)

JlabopatopHas padota Ne 4

JIMCKpeTHBIE 321241 JIMHEIHOI0 MPOrPaMMHUPOBAHUS
Heapb paGoThI.
I/ISy‘WITl) U NIPUMEHUTDB HA NMPAKTUKE YU CICHHLIC METOAbLI JIMHEITHOTO NporpaMmMMpoBaHus IS TMCKPETHLIX
3a7a4.

BapI/IaHTI)I SaﬂaHI/Iﬁ 33)13‘13 O Ha3HAYCHUAX:

1. 6 8 11 8 18 19 20 2. 5 6 7 8 10 11
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| 4]t ]2]2 4[] [e6]1]2[18]3]4]
13 13 4 5 12 3 6 14 | 14. 5 2 10 3 12
7 1 9 4 11 2 10 7 8 9 10 | 12
12 4 7 6 8 7 4 3 4 5 6
5 4 6 1 8 2 | 13 4
8 9 9 7 10 3 5 9 4 5 6 8
7 4 5 3 8 4 12 | 13
15 3 13 16 5 2 3 8
3amaua KOMMHBOSIZKEpa:
1. -| 31| 15 19 55| 2. -| 16| 13| 35| 41| 52
19 - 22| 31 35 19 —| 29| 31| 26| 18
25| 43 -| 53| 57| 16 57| 51 -| 44| 51 7
5| 50| 49 -1 39 9 5| 40| 32 -| 14| 16
24| 24| 33 5 - 14 33| 41| 28 3 -| 53
34| 26 6 3| 36 - 19| 54| 24| 10| 41 -
3. -1 39| 45 2| 51| 33| 4. -| 39| 45 2| 51| 33
4 -| 29| 31| 26| 18 30 -| 20| 33| 40| 35
57| 51 -| 44| 51 7 54| 16 -| 55| 22| 56
5| 40| 32 -| 14| 16 19| 36| 25 -| 18| 43
33| 41| 28 3 -| 53 29 8 8| 12 -l 25
19| 54| 24 10| 41 - 16| 47| 31| 14 8 -
5. —| 56| 48| 39 3| 40| 6. -| 41| 60| 39| 46| 10
47 -| 50 4| 10| 49 31 -| 59| 16 1| 51
48| 50 -| 42| 19| 16 29| 51 -| 14| 42| 50
24| 44| 47 -| 23| 33 35 12| 52 -| 16| 26
38| 17 6| 51 - 26 16| 39| 15| 60 -| 57
29| 59| 55| 34| 18 - 15| 30| 38| 47| 36 -
7. -| 58| 28 18 2| so| 8. -| 14| 17| 25| 54| 37
11 —| 18| 47| 14| 49 57 -| 46| 19| 42
49 3 -| 24| 35| 51 71 24 - 8 9 7
1| 46| 50 -| 45| 15 13| 28| 30 -| 56| 18
54| 40| 14 12 - 6 26| 44 4| 52 -1 52
8| 58| 34| 27| 47 - 18 5| 49| 14| 12 -
9. —| 44| 60 54| 29| 39| 10. -| so0| 33| 18 5| 44
53 -| 46 19| 42 6 51 —-| 19| 24| 20| 32
36 7 - 37| 44 3 19| 23 -| 42| 14| 25
21 49 -| 14| 26 42| 53 2 -| 48 5




15| 12| 38| 46 -1 24 27| 28| 31| 33 - 1
19 6| 45| 57| 11 - 12| 37| 60| 21| 21 -
11 —| 21| 44| 18| 32 12.| s 4 3 1 12 | 13 5
-| 35| 56| 47 4 2 5 3 5 6
6 7| 24| 16| 21 1 4 2 5 7 8
26| 37 - 7| 46 9 4 5 6 8 9
50| 15| 34 -| 31 10 | 11 | 12 | 13 | 14 | 15 16
3| 17| 51| 30 - 5 6 7 8 9 10 4
6 1 2 | 13| 3 4 5
13. —| 36| 51| 24| 11| 46| 14. - 9| 37| 28| 52| 53
28 -| 17| 46| 10| 20 24 -| 25| 48| 27| 48
7| M -| 58 2| 35 27| 45 -| 23| 47| 58
25| 60| 45 -| 55| 59 2| 30| 16 - 8| 60
48| 20| 33| 26 -| 38 53| 54 4 1 -| 46
50| 27| 19| 14| 52 - 60| 12 5| 50| 35 -

Ilopsinox BbINOJIHEHNs padOTHI
JlaGoparopHasipaGoTa paccunTana Ha 3 4aca ay JUTOPHBIX 3aHSTHI, BIITIOYAIOIINX B ce0sI CIeTyIoIIiee:

TosmyuuTs 1 MPOAHATIBUPOBATH PE3YIIBTATHI PA0O THI IPOTPAMMBL
OopMHUTE OTUET O POICTIAHHOMN PA0OTEB COOTBETCTBUM C TPEOOBAHHSIMHL

1L Y3y Th TEOPETHHUECKHI MATEPUATTIO TEME.

2 Pazo0paTh MpUMeEpbIpeaTH3aIHN.

3 PaspaGoTaTh aropUT™ pea3aLIH 33/1AHHS B COOTBETCTBHH C BAPHAHTOM.
4. COCTaBHTb IIpOrpaMMy.

S.

6.

TpeOoBanus K oTuyeTy
Otyer no JiabopaTopHo¥i padoTe pacrie4aTbIBAETCS B BU/IE TBEP/IOH KOITMU M COCTOUT U3 CJIETYIOLIUX ITyHKTOB:

- Bapuant nHmMBUTyaIbHOTO3aAHYST;

- Kparxoe ormicanre MeToza peam3aimy,
- TexcTnporpaMmer

— PesynbTarst paboThIIporpaMMel

- AHanu3 NOTy4YeHHBIXPE3YIIE TATOB;

- Br1Bozb1 0 IpozertaHHoi paboTe.

JlaGoparopnas padora NeS. HesimHeliHoe IporpaMMHpOBaHue

3aganue K 1abopaTopHoi padbore

1. Vzyuuts TeopeTrueckuii MaTepHal Mo PEIIEHHIO 3a/1a4 HEJIMHEHHOTO MPOrPaMMUPOBAHHSL.

2. PaspaboTaTh IporpaMMy, peanus3yIoIIyl0 METOJ pelleHHs 3a1ad HeJIMHEHHOTO MpOrpaMMHPOBAHHUSA. SI3BIK
MIPOTPaMMHPOBAHMUS BHIOPATH 110 CBOEMY YCMOTPEHHIO.

3. Tlporpamma Iof’HA UMETh YIOOHBINA M MPOCTON B MOHMMAHKMK TIONb30BaTeNbCKUil nuTepdeiic. ITpeaycMoTpeTs
BBIBOJI HA 9KPaH MTPOMEXYTOUHBIX PE3yJIbTaToB. B KauecTBe BXOAHBIX AAHHBIX MCIOJIB30BATh MaTeMATHIECKYIO
MOJIETb, NEPEUNCIICHNE MEPEMEHHBIX. B KauecTBe BBIXOIHBIX JAHHBIX 3HAYCHUS! HAMJICHHBIX NEPEMEHHBIX U
3HAUCHHE [IEJIeBOH (PYHKIHH.

4. C nomouisio pa3paboTaHHON MPOrPaMMBbl PENIUTE 3a/a4y, BHIOPAHHYIO [0 BApHAHTY 3aaHusl. BapuanT 3a1aHus
BBIOUpAETCS 10 NOCIeaHeH udpe 3aueTHO# KHIDKKH (eciu mocienss mudpa—O0, To Beioupaercs 10 Bapuant).



5. Tlo pesynbTaram 1a6opaTopHOit paGoThl 0GOPMHUTH U 3AIIUTUTE OTYET.
BapuanTbl 3axaHuii k 1aGopaTopHoii pagote

Bapuanr 1. Haiitu MmakcuMansHoe 3HaueHne QyHKIUH F=X;X, IpH yCIIOBUSIX

- -

i
6x +4x, =12,
2x, +3x, =24,
-3x +4x, <12,
x,x, 20.
Bapuanr 2. HaiiTu MUHHManbHOE 3Ha4eHHE (QYHKIUH

F=9{x, - 5F + 4 (x, — 6)
HpH YeJOBHAX
3x +2x, 212,

x, <4,
x,x, =0.

Bapuanr 3. Haiitn MakcuManbHOe 3HaYeHUE (QyHKIIMH

F=4x + 3x,
IPH YCJIOBHAX
xl - 2x, + x5 —2x, -34 <0,
x =1,

x, 2 1.

Bapmuanr 4. Haiitt MakcuMalibHOE 3HaYeHUE PYHKITIH

F=1xzx,
TIPH YCJIOBHAX
[xf +2x, + x. ~2x, - 14 >0,

2x, + x, <10,
X, X, = 0.

Bapuanr 5. Haiitu skcTpeMyMbl QyHKIIAN
f=x?+x2+x

MpPH YCJIOBUAX
x +x, +x, =4,
2x, —3x, = 12.

Bapmuawnr 6. Haiitu sxctpemMym QyHKIMH f=X;XoX3 IpH ycIoBUH
{Exlxz +x,x, = 12,

2x, - x, = 8.



Bapuant 7. HaliTi 3xcTpeMyMsbl GyHKIMHU f=X;X;+XX3 IPH yCJI0BHAX

(x, + x, =4,
11:2 + x, =4.

Bapuanr 8. Haiiti 5kcTpeMyMBbl QyHKITHH

f=3x7+ 2x, + 2x* + 4x,x,

NPH YCITOBHAX

xF 4+ 2x) =19,

xr +2x,x, =11.
Bapuanr 9. Haiitu sxctpemymbl pyHKImH f=X;X,X3 mpu yenoBuu

x +x, +x, =5,
xx, +x,x, + x,x, = 8.

Bapuant 10. Haiiti MakcumansHoe 3Hadenne bynkinn [ = x,%x, %,

IIpU YCIIOBUHU x +x,+ x;, = 18.

4.1.2. TectrupoBanue

Tema 1. OcHOBHBIE TOHSTHSI JUCLUTUTHHBI

Tema 2. OCHOBBI JIMHEWHOTO MPOrPAMMHUPOBAHHS

Tema 3. [IpukiasHbie ONTUMHU3ALMOHHBIE METO/IBI PEILICHHUS 3a/1a4 JIMHEHHOTO MPOrpaMMHUpPOBaHUS
Tema 4. Teopust 1BOMCTBEHHOCTH

Tema 5. Pemienue 3agad 1el04UCIEHHOTO IPOTPAMMUPOBAHUS

Tema 6. Pemenue 3agad HeNMMHEIHOTO MPOTPaMMUPOBAHUS

4.1.2.1. Ilopsaaok mMpoBeIeHHSI.

TecTupoBaHHWe TPOXOJUT B MUCBMEHHOW ()OpME MM C WCIIOJNIL30BAHUEM KOMIIBIOTEPHBIX CpenctB. OOydarommics
MOJy4aeT OIpeAeNEHHOE KOJIMYECTBO TECTOBBIX 3aJaHuil. Ha BbIMoNHEeHHe BbIAEISIETCS (UKCHUPOBAHHOE BpeMsi B
3aBUCHUMOCTH OT KoJu4ecTBa 3amaHuil. OLieHKa BBICTAaBISIETCSI B 3aBUCHMOCTH OT IIPOLIEHTA MPABHJIBHO BBIIOJIHEHHBIX
3amaHuid. TecTMpoBaHMWE NMPOBOJMTCS MO BapuaHTaM. B kaxmom Bapmante — 15 TecToBbIX 3amanuii. Hike npuBeneHbI
npuMepHble 3ananus. [1oHbI 6aHK TECTOBBIX 33/1aHUH XpaHHUTCS Ha Kadeape.

4.1.2.2 Kputepuu onleHHBAHUS

9-10 6ansI0B CTAaBUTCS, €CJIH 00yYAIOIMiics] HAOpai:
86% npaBUILHBIX OTBETOB U OoJIEe.
7-8 0a//10B CTABHUTCS, ecJIM 00yUaloLuiicss HadpaJ:
Ot 71% 10 85 % nmpaBUIBHBIX OTBETOB.
5-6 0a//10B cTABHTCS, €CJIM 00yUaloluiicss HAdpaJ:
Ot 56% no 70% mpaBUIIbHBIX OTBETOB.
0-4 6a/uta cTaBUTCA, €CJIH 00YYAKOIIMIICS HAOpa:
55% mpaBUWIBHBIX OTBETOB U MEHEE.

4.1.2.3. Copep:xanue OLIEHOYHOTO CPeACTBA

Temsl 1-6

Dopmynuposxa 3a0anus

1. Mogens — 310

1) anaior (06pa3s) OpUTHHAIIA, HO TIOCTPOEHHBIH CPEICTBAMY M METOIaMH

2) OTIMYHBIMM OT OPUTHHAJIA

3) mogobue opuruHaIa

4) xorus OpUTHHATIA



2. DKOHOMHKO-MaTeMaTHYECKas MOJIENb — DTO

1) MaTeMaTHUYECKOE MPEACTABIEHNE YIKOHOMUYECKOM crCcTeMBI (0OBEKTOB, 3a1a4H, SIBICHUI, IIPOIIECCOB H T. I1.)

2) Ka4eCTBEHHBIN aHATTU3 M HHTYUTHBHOE MIPECTaBICHHE O0BEKTOB, 3a1a4, SIBICHHH, 3) IPOIIeCCOB SKOHOMUYIECKOM
CHCTEMBI U €€ TTapaMeTpOB

4) HBpHUCTHYECKUE OMICAHIE YKOHOMUIECKOH CHCTEMBI (00BEKTOB, 3aJa9H, IBJICHU, IIPOIIECCOB H T. II.)

3. Merox — 310

1) moaXo/bl, IyTH U CIIOCOOBI IOCTAHOBKH M PEIICHUS TOH WIM HHOM 3a71a4d B

2) pa3IMYHBIX 00JACTSIX YEI0BCUECKOM AeITCIIBHOCTH

3) ommcanne ocoOeHHOCTEH 3a1aun (TIPOOIEMBI) M YCIOBUH €€ perIeHHS

4) TpeGoBaHMs K YCIOBHSAM PELIEHHS TOW WIIM MHOM 3a1a4u

4. BriOepuTe HEBEPHOE YTBEPKICHHE

1) SMM mo3BOJSIOT CAENATh BEIBOJ O TIOBEACHUH O0BEKTa B OyIyIIIeM

2) ODMM 103BOJISIIOT YIPABIATH 00BEKTOM

3) MM 103BOJISIOT BEISIBUTH ONTUMAIILHEIN CITOCO0 JeHCTBUS

4) DMM 103BOIISIOT BEIIBATH U (POPMAITEHO OTHICATh CBS3H MEKIY ITEPEMEHHBIMHU, KOTOPBIE XapaKTePU3YIOT
HCCIIeIOBAHMS

5. 3agaga, BKITIOYaromas mneiaeByro Qyakmio f u pyakmun O, BXOIAIINE B OTpAaHHYCHHUS, SBIICTCS 33Jauci TMHEHHOTO
MIPOrPaMMHPOBAHUS, €CITH

1) Bce @ u f aBnsroTCS TUHEHHBIME (YHKIIMSIMH OTHOCHUTEIBHO CBOUX apryMEHTOB

2) Bce O SABIAIOTCS JIMHCHHBIME (DYHKIMSIMHA OTHOCHUTEIBLHO CBOUX apryMEHTOB, a GyHKIus f — HeTrHeHHA

3) dyuknus f sBIsIeTCs TMHEHHONH OTHOCUTEILHO CBOMX apIyMEHTOB, a QyHKIHN @ — HEJTHHEHHBI

4) Toapko yacTh GyHkuuid © u byHKImM f ABIAFOTCSA THHEHHBIME OTHOCHTEIIHO CBOUX apryMEHTOB

6. MHOXeCTBO BCEX JIOMYCTUMBIX PEIICHUH CHCTEMBI 3a/1a41 JIMHEHHOTO IIPOTpaMMHUPOBAHUS

SIBJISIETCS

1) BBIMYKJIBIM

2) BOTHYTBIM

3) 0JHOBPEMEHHO BHIMYKJIBIM U BOTHYTHIM

7. Ecnu 3aada TMHEWHHOTO TPOTPAMMHPOBAHUS HIMEET ONTHMAIBHOE PEIIeHHe, TO 1eeBas GYHKIUS JOCTUTAET HYKHOTO
JKCTPEMATBHOTO 3HAYCHUS B OJTHOM 13

1) BepILIMH MHOTOYrOJbHUKA (MHOTOTPAaHHHKA) JOMYCTUMBIX PEIIeHHH

2) BHYTPEHHHUX TOYEK MHOTOYTOJIbHIKA (MHOTOTPAHHHUKA) TOMYCTHMEIX PEIIeHUN

3) ToueKk MHOrOYyroJbHHKA (MHOTOIPAHHUKA) JOIMYCTUMBIX PEIICHHIH

8. B 3agagax MTMHEWHOTO MPOrPaMMHPOBAHHUS PEIIAEMBIX CHMILIEKC-METOIOM NCKOMBIE TTEPEMEHHBIE TOJKHBI OBITh
1) HEOTpHULIATEIHHBIMU

2) OI0KUTENBLHBIMU

3) cBOOOJHBIMH OT OrpaHUUEHUH

4) mo0bIMU

9. CUMIUTEKCHBIM METOJ PeLICHHMS 3a1a4 JHHEHHOTO IPOrPAMMHUPOBAHMS BKITIOUACT

OTIpe/ieIeHNe OJJHOTO U3 IOMYCTUMBIX 0a3MCHBIX PEICHHH OCTaBICHHOH 3a1a4u (OIIOPHOro TUIaHa)

1) onpezeneHue MpaBuiia Mepexoa K He XyAIeMy peleHHIO

2) IpOBEpPKY ONTUMAILHOCTH HAlJICHHOTO PEILICHHS

3) ompeenieHHe OTHOTO M3 JOMYCTHUMbIX 0a3MCHBIX PEIICHUI TOCTABICHHOM 3a1aul

4) (omopHOTrO 1IaHa), ONpeAeICHUE PaBmiia Mepexoa K He XyIIIeMy PEeUICHUIO, MPOBEpPKa ONTHMAaIbHOCTH HailIeHHOTO
perIeHust

10. Ecnu neneBast pyHKIMSI ¥ BCE OTPAHUYCHHSI BRIPAXKAIOTCS C TOMOIIBIO JINHEWHBIX YPaBHEHH, TO paccMaTprBaeMast
3a7a4a SIBIsIeTCs 3aadei

1) IMHAMHYECKOTO IIPOrpaMMUPOBAHUS

2) INHEWHOTO MPOrPaMMHUPOBAHUS

3) HEeTOYMCIIEHHOTO IMPOrPaMMHUPOBaHUS

4) HENMMHEHHOTO IPOrPAMMHUPOBAHUS

11. Mozenp 3a1a4u TMHEHHOTO MPOrPaMMHPOBAHUS, B KOTOPO# 1ieNieBast (PYHKIIMS UCCIIEYeTCs Ha MAaKCUMYM M CHCTeMa
OTpaHMYEHUH 3a7auu SIBJISIETCS] CUCTEMOM YPaBHEHUH, HA3bIBAETCSI

1) crangapTHOU

2) KaHOHUYECKOU

3) oOmreit

4) OCHOBHOM

5) HOpMaJIbLHOM

12. Mopenb 3aa4u TUHSHHOTO MPOrPaMMHPOBAHISI, B KOTOPOH IeJieBast PYHKITUS UCCIEAYESTCsS Ha MAKCUMYM U CHCTEMa
OTpaHUYCHUH 3a/1auu SIBJISCTCS CUCTEMOI HEPaBEHCTB, Ha3bIBACTCS

1) crannapTHOM

2) KaHOHUYECKOM

3) obmeit



4) OCHOBHOM

5) HOpMAaJIbLHOM

13. 3amava TMHEHHOTO MPOTPAMMHUPOBAHUS MOKET JOCTUTATh MAaKCUMAIFHOTO 3HAUYCHUS

1) TOIBKO B OJIHOI TOUKE

2) B IBYX TOYKax

3) BO MHOKECTBE TOYEK

4) B OHOW MJIN ABYX TOUKaX

5) B 0J{HO# MJIM BO MHOKECTBE TOUEK

14. Kakoii Bua uMmeeT mesneBast QyHKIWS 331a90 THHEHHOTO TIPOTPaMMHUPOBAHHUS?

1) f(x) =cyxy+ coxy+ 4 cpxpy +

)Ax = (=,=)B

x =0

Hx =0

15. BeImonHeHE KaKOTO YCIOBUS SBIISETCS MIPHU3HAKOM ONTHMAIBHOCTH PEIICHUS JBOHCTBEHHOU 3a/1auu INHEHHOTO
MPOTPaMMHPOBAHUS?

1) B cuMIDIeKC-Ta0IHIIE STIEMEHTHI CTPOKH LIENEeBOH (DYHKIIMH IPSIMOM 33auH ITOJIOKUATCITHHEI

2) B CHIMIUICKC TaOUIIC JIIEMEHTHI CTONIONA IIETICBOI (PYHKITUH TBOWCTBCHHOM 3aJa9H ITOJIOKHUTEIHHEI

3) B cUMITICKC-Ta0JIHIIE 3TIEMEHTHI CTPOKH MEICBOM (PYHKITUH MPSIMOIT 3a/1a4 ¥ SJIEMEHTHI CTOJIOIA IeNeBOi () yHKIINN
JIBOMCTBEHHOM 3a[a4uH ITOJI0KUTEILHEI

16. Ecnu ucxomHas 3a1a4a TMHEWHHOTO MIPOTPAMMHPOBAHUS HIMEET ONTHMAITBHOE PEIICHUE, TO 33]a4a TBOWCTBECHHAS K HEM

1) mMeeT onTUMAaTBHOE PEIICHHUE
2) MOXET HE IMETh PEIICHUS
3) MOXKeT He UMETh CMBICTA
17. Ecniu ucxoanas 3a1a4ya JMHEHHOTO IPOrpaMMUPOBAaHKSI HE UMEET CMbICIA, TO 3a/laua JBONCTBEHHAs K HEH ...
1) nmeeT onTUMaIbHOE pelICHUE
2) He UMeeT peuleHus
3) He UMeeT CMEICTIa
18.Ecnm pecypc 06pa3yeT «y3Koe MeCTO IIPOHU3BOJCTBAY», TO 3TO O3HAYAET
1) pecypc u30bITOUEH
2) pecypc HCIOIb30BaH MOJHOCTHIO
3) mBOMCTBEHHAs OLIEHKA pecypca paBHA HYIIIO
19. TpancriopTHast 3amada sSBIsIeTCs 3ama4det . ... [IporpammupoBanus
1) TMHAMHYECKOTO
2) HEJTMHEHHOTO
3) TMHEHHOTO
4) 11eIOYUCIIEHHOTO
5) mapaMeTpHUIecKoro
20. Ecm B TpaHCTIOpTHOH 3a1a4e 00BhEM CIIpOca paBeH 00beMY IPEIIIOKESHHS, TO TaKas 3a/1ada Ha3hbIBacTCs
1) 3aMKHYTO#
2) 3aKpBITOM
3) cOanaHCHpOBaHHOM
4) OTKpBITOH
5) He3aMKHYTOM
21. Ecnu B TpaHCHOPTHOH 3aa4e 00beM 3a1acoB MPEBBIIIaeT 00beM MOTPeOHOCTEN, B paCCMOTPEHHE BBOSIT
1) GUKTHBHEII TYHKT IPOU3BOACTBA
2) (PUKTUBHBIN YHKT TOTPEOICHIS
3) U3MEHEHUsI CTPYKTYpPhI He TPEOYIOTCS

22. CBOOOIHBIMH WIEHAMH CHCTEMBI OTPAHUYEHHIT TBOCTBEHHOIT 3a1a4H SIBJISTIOTCS
1) Hen3BeCTHBIE NCXOHOM 3a1a4n

2)k02(pHUIMEHTHI TPY HEM3BECTHBIX UCXOTHOH 3a1a4un

3)cB0oOOIHBIE WICHBI HCXOJHOM 3a1a4n

4)xoadurreHTHI HeneBoi GpyHKINN NCXOHOM 3a1adn

23. Eciim ucxonnas 3JII1 6bL1a HA MaKCHMYM IeIeBoii GyHKIMH, TO TBOCTBEHHAsI 3a71a4a OyaeT
1) To’Xe Ha MaKCUMyM

2) mn60 Ha MaKCUMyM, JTH0OO HAa MUHUMYM

3) ¥ Ha MaKCUMyM, U Ha MUHUMYM

4) Ha MUHUMYM

24. Yncno nepeMeHHBIX B IBOMCTBEHHOH 3a/1aue PaBHO YUCITY
1 )mepeMeHHBIX B UICXOAHON 3a/1aue



2) OTJIMYHBIX OT HYJIS IPABBIX YacTel KCXOJAHOMN 3aauu
3) orpaHHYEHHI UCXOIHON 3aMaun
4) HenyneBbIX K03 UIIMEHTOB LieneBoil QyHKIIMK UCXOHOM 3a1aun

25. [lnan MoJenu TPaHCIOPTHOM 3a/1auyl yIoOHee MPEeACTaBIsATh
1) BekTOpOM

2) marpuren

3) duciom

4) pyakumeit

OTBeTHI:
1. 2 6. 1 11. 2 16. 1 21. 2
2. 1 7. 1 12. 3 17. 3 22. 4
3. 2 8. 1 13. 3 18. 2 23. 4
4. 2 9. 4 14. 1 19. 3 24. 1
51 10. 2 15. 1 20. 3 25. 2

4.2. OneHoYHbBIE CPeICTBA MPOMEKYTOYHOM aTTecTaluu

[o mucrumiHe mpexycMoTpeH 3a4€r B 4 ceMecTpe M dK3aMeH B 5 cemecTpe. 3a4éT (3K3aMeH) MPOXOIMT 1o Omeram. B
Ka)XIO0M OHJIeTe OJMH TCOPETHYCCKHU BOIPOC M OJHO MPaKTHYECKOE 3alaHue. 3a4éT (IK3aMEH) MPOBOIHUTCS B YCTHOM /
MICBMEHHOW M KOMITBIOTEpHOH (hopme. OreHMBaeTcsl BiaJlcHHUE MaTepHalioM, €ro CHCTEMHOE OCBOEHHE, CIIOCOOHOCTD
MIPUMEHSTH HY)KHbIE 3HaHUS, HABBIKK U YMEHHS IIPY aHaJIN3e MPOOIEMHBIX CUTYallMid ¥ PEIICHUH MTPAKTUIECKHUX 3aJaHui.

4.2.1. YcTHBII MIU HCbMEHHBIH 0TBEeT Ha BONPOC
4.2.1.1. Ilopsaaok npoBeaeHMsI.
YCTHBIH WM NHCPMEHHBIN OTBET Ha BOIIPOC HAlpaBieH Ha IMPOBEPKY 3HAHUM OCHOBHBIX Pa3leioB IO IUCIUILIMHE
«HccnenoBanue onepanuii 1 METOBI OITUMH3ALIUI.
4.2.1.2. Kpurepuu oueHUBaHUS.
17-20 6a110B cTaBUTCH, €cIM 00yUaKOLIMiics:
B oTBere kauecTBEHHO pacKpbuUl cojaeprkaHue TeMmbl. OTBET XOPOIIO CTPYKTYpUpoBaH. IIpekpacHO OCBOEH MOHSTHHHBIN
anmapat. [IpoJeMOHCTpHPOBaH BBICOKHUII ypOBEHb MOHHUMAaHUs Marepuana. [IpeBocxomHoe ymMeHue GopMylIupoBarh CBOH
MBICIIH, 0OCYKAATh JUCKYCCHOHHBIC TIOJI0KEHUSI.
14-16 6a/1)10B CTABUTCS, €CJIH 00YYAIOLIHICH:
OCHOBHBIE BOMPOCHI TeMbI packpbul. CTPYKTYpa OTBETA B IEJIOM aJIeKBaTHA TeMe. XOpOIo OCBOCH MOHATHUHBIN arapar.
IIpoaeMOHCTPUPOBAH XOPOIIMK YPOBEHb MMOHMMAHWS MaTepuana. Xopoliee yMmeHHe (OpPMYIHpPOBaTh CBOU MBICIH,
00CY)KIaTh TUCKYCCHOHHBIE MOJI0KEHHS.
11-13 6a/1/10B CTABUTCS, €CJIM 00YYAIOLIMICH:
Temy wuactmuHO packpeil. OtBer cmabo crpykTypupoBaH. [loHATHIHBIN ammapaT ocBOeH dYacTudHO. [loHmmanue
OTJENBHBIX MOJOXEHUH M3 MaTepHaja 1o TeMe. Y IOBJIETBOPUTENFHOE YMEHHe (popMynupoBaTh CBOM MBICITH, 00CYK/IaTh
JIICKYCCHOHHBIE TTOJIOKEHUSI.
0--10 0aJ110B CTAaBUTCH, €CJIM 00YYAIOLIMIACH:
Temy He packpbul. [IOHATHHHBIN ammapaT OCBOEH HEYIOBJIETBOpHUTENbHO. [loHMMaHue Marepuana parMeHTapHOE WU
orcyrcTByer. Heymenne GpopMynrpoBaTh CBOM MBICIH, 00CYXKIaTh AUCKYCCHOHHBIE TTOJIOKCHUS.
4.2.1.3. OueHo4YHbIE CPEACTBA.
Bonpocs! 151 yCTHOT0 WK NHCHMEHHOTO 0TBETA
4 cemecTp
1. OOmiass mocTaHOBKa 3amad ucclienoBaHus omeparuid. [leneBas ¢yHkuus. OnTuMmanbHOE peIIeHHE 3aauu
(onTUManbHEIH IUIaH).
2. DKOHOMHKO-MaTeMaTH4eckoe MOJIeJIMpOBaHue. 3ajaya IMPOU3BOJCTBEHHOTO IUIAHUPOBaHUs (3amada o

panMoOHAFHOM HCIOJIb30BAaHUH PECYPCOB).

Oo6mas (cMemanHas) 3anada JimHeiHoro nporpammuposanus (3JII1). Cranmaptaas 3JIT1. Ocaornas 3JII1.

®opwmsl 3anucu 3JII1 (MaTpuyHast, BEKTOpHAs, pa3BEPHYTAs, COKPAIIEHHAS).

Csoiictsa 3JIIT.

[MoHsiTHE BBIMTYKIOTO MHOXECTBA TOYCK.

I'padrueckuit meton pemenus crannaptHeX 3J1I1 ¢ AByMSs IepeMEeHHBIMH.

HccnenoBanne cucrem orpanudenuii ocHoBHbIX 3JII1. Haxoxnenwe panra marpun, CJIAY, 06azucHbIX

© N O~

pemennit s ocHoBHOH 3JITL
9. I'eomerpuueckas nntepnpetanus perenus 3JII1 Ha miockocTu.
10. Cummnexcueiif Meton pemenus 3JII1. Kpurepun ontumanbsHOCTH peLieHUs.
11. AHATHTUYECKUHN CUMIUIEKCHBIM METO/I.



12. TabnuuHass opraHu3anus BBIYMCIMTENBLHOTO TIpollecca CHMILIEKC-MeTona Mo cxeme JKopaana-I'aycca.
INocTpoeHre CUMITIICKCHBIX TaOJIHII.

13. OcoOble crydad CHMIUICKC-METOa: KOHEYHOE ONTHUMAJIBbHOE peIICHHe, albTePHATHBHOE ONTHUMAILHOE
peleHue, BRIPOXKACHHOE 0a3UCHOE PEIICHHE.

14. OcnoBHas (kaHonndeckas) 3JII1. Meton uckyccrBenHoro 6asuca (M-meton).

5 cemecTp
1. Kraccubpukanus ONTHMA3AMIOHHBIX METOIOB 1 3a/a4.

2. Bugpl 3xkcTpeMmyMoB. OCHOBHEBIC ITOHATHS W OTPEICIICHUS.

3. JIBOMCTBEHHOCTH B JTHHEHHOM MPOrPaMMHPOBAHUH. MOJICTH TBOWCTBCHHBIX 3a/1a4 (CHMMETPUYHEIC,
HECHMMETPUYIHBIE TBOMCTBECHHBIC MOJICIN).

4. DxoHOMHYECKas HHTEPIPETAIUS IBOMCTBEHHBIX 33a4 Ha IPUMEPE 3a1a4i O PAllMOHATIHLHOM HCIIOJIb30BaHUN

PECYPCOB MPEANPUATHSL.

[epBas u BTOpas TeopeMsbl ABOHCTBeHHOCTH. OCHOBHOE HEPAaBEHCTBO TCOPUH TBOMCTBCHHOCTH.

HaxoxeHue penieHus: ABOMCTBEHHBIX 3a1a4. TeopeMa paBHOBeCHS.

JIBONCTBEHHBIN CUMIUIEKCHBIA METO/.

Amnamu3 onrrumansHoro pernenns 3J1I1 Ha yCTOHYHNBOCTE (4YBCTBUTEIBHOCTE) TIPH H3MEHEHUH K0Y(D(QUITMCHTOB
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1e71eBoH (PyHKIMHU, IPaBbIX YaCTeH CUCTEM OrpaHHYEeHHH U KOI(P(UIIMEHTOB MAaTPHIIBI CHCTEMBI.

9. Teomerpuueckas HHTEpIpPETALS aHAIN3a HA YCTOMYMBOCTB.

10. IMocraHOBKa M MaTeMaTHYECKHE MOJIENTH 3a/1a4 [eNI0YHCIeHHOro porpamMupoBanust (LIIT).

11. TIpumeps! 3xoHOMIYecKuX 3a1a4 LI 1 MeToIBI UX penieHus.

12. TlocraHoBka 001Iei 3a1a4un HeMUHEHHOTO nporpammupoBanns (3HIT).

13. HaxosxneHue rpaaueHTa, IPOU3BOAHOM [0 HAIPaBJICHUIO, YaCTHBIX MIPOM3BOIHBIX U U] depeHnnaIoB NepBoro 1
BTOPOTO MOPSIIKOB HEMMHEHHBIX (PyHKIIUH.

14. TloctpoeHne MOBEPXHOCTEH METOIOM CEYEHHH.

15. YcmoBus u cioco0 mepexo/ia OT 3aa4d YCIOBHOTO SKCTpeMyMa K 0e3yCIIOBHOMY SKCTPEMYMY.

16. CgoiictBa 1 ocobennoctu perrenust 3HII.

17. Brwimykiiocts (BOorHyTOCTh) Tpadmka ¢pyHknuu. Onpenencane. [ eomeTprudeckas HHTEPIIPETAaIHs.

18. IlocraHoBKa 3a/1aud BBITYKJIOTO HEIMHEHHOTO IPOrpaMMHUPOBaHHSI.

19. Ompenenenuie BoIMyKIO0# (BorHyroit) GpyHkumu. ['eomMmerprueckas HHTEpIIpeTaysl.

20. AHanuTHYeCKHe U are0panvecKue CBOMCTBA BBIMYKIIBIX (BOTHYTBIX) () yHKI[HIA.

21. Teopema (HEOOXOANMOE M JOCTATOYHOE YCIOBHE BBITYKJIOCTH (BOTHYTOCTH) (DYHKIINHA).

22. Teopema O CyIIECTBOBaHHH TJI00aIBHOTO KCTPEMyMa.

23. Teopema 0 BBIITYKIOCTH (BOTHYTOCTH) IBAXbI UG GepeHIMpyeMoil (pyHKITHH.

24. Kpurepuit CunbBectpa. Marpuna ['ecce.

25. TlocTaHoBKa 3a/1a4¥ KBaJIPATUYHOIO TIporpammupoBanus. Kajaparndneie hopMel.

4.2.2. llpakTH4eckoe 3a1aHne

4.2.2.1. Ilopsaaok npoBeaeHMsI.

[IpennararoTcs 3amaHMs Ha NMPOBEPKY NMPAKTHYECKMX HABBIKOB IO AUcLMIUINHE «llccienoBaHue omepanuii U METOIb
OINITUMH3ALIIN.

4.2.2.2. Kpurepun oneHUBaHUs.

26-30 6a,1710B CTABUTCSI, €CJTH 00YYAIOLIUMCS

3ajaHue BBIIIOJIHEHO ITOJTHOCTBIO U ITPABHIIBHO.

21-25 6a/JI0B CTABUTCSH, €CJIM 00y AIOIIMMCSI .

3ajaHue BBINOJHEHO MOJHOCTBIO, HO HET JOCTaTOYHOro OOOCHOBaHWA. MM TpH BEepHOM peIIeHWH MOOIyIIeHa
BBIYMCIIMTEbHAS ONIMOKA HIIM HElOYeT, He BIHAIOIINN Ha MPAaBHIIBHYIO MTOCIIENOBATEIHOCTD PACCYKACHHUH.

17-20 6an10B CcTAaBUTCS, €CTH 00y IAOIIMMCS ©

3ajaHue BBITIOJIHEHO YaCTHYHO MIIH ¢ (PaKTUIECKUMHU ¥ BEIYHUCIUTEIILHBIMH OITHOKAMH.

0-16 6a1710B cTAaBUTCH, €CJIH 00YIAIOIIHMCSI

3ajiaHne He BBITOJHEHO MM BBIIIOJHEHO ¢ OONBIIUM KOJIUYECTBOM (DAKTUYECKHUX H BHIYUCIUTENBHBIX OMIHOOK.



4.2.2.3. OueHo4YHbBIE CPEACTBA.
4 cemecTp

Pemuth Fpa(bI/I‘{eCKI/IM METOAOM 3aaavy JIMHEWHOI O nporpaMMuUupOBaHHUA

1. Z(x)=x; +2x, - max, 2. Z(x)=3x; +4x, > max,

X +xy 21,
—2xj +%3 <2,
X +xy <4,
x <3,

x; 20, x,20.

. Z(x)=3x; —15x, — min,
—x;+3x, <9,
2x)+x,3 210,
—X; +4x, 20,

x; 20, x, 20.

. Z(x)=2x) —x, — min,
X —2x,-420,
X +x,-320,
X +x,-7<0,
x—2<0,
X120, x, 20.

3x +2x,-620,
3x—2x,+720,
2x)—4x, -8<0,
x =120,
X, 20.

4. Z(x)=x; +2x, — max,
X —2x,—-4<0,
—x; +2x, =4 <0,
X +2x) —6<0,
x; 20, x 20.

6. Z(x)=15x; +21x, — 20 — extr,
=Tx +2x, 214,
x;+11xy <13,
X +x,<3,
4x) +5x,5 220,
X120, x5 20.

7. Z(x)=31/3+x +2x; + X3 — x4 — min,
=X +5x) +x3 + x4 + x5 =10,
2x; — Xy +x3—3x4 =6,
10xy +x3 +2x4 +3x5 =25,
x;20,j=12,...,5.

8. Z(x)=33-3x; +2x; —3x4 — x5 — max,
3x) —2xp — X3+ x4 =2,
dx) —xy +x4+x5=21,
dx; —xy — x4 +x5=13,
X|+ Xy —Xg=3,
x;20,j=12,..,6.

9. Z(x)=3x) —8x) — 2x3 + 2x4 — 4x5 — max,
X —4x +x3—x4 —x5=-22,
—6x) +3xy + X3+ x4 =6,
2+ 2% —x3+x5=17,
x;20,/=12,..5.

10. Z (x)=11x; —4x, +2x3 — 5x4 +2x5 —> min,
—x;+7xy —2x3—-2x4 + x5 =5,
2x) +2xy) —x3+ x5 =18,
2% —4xy +x3+x, =8,
x;20,j=12,...,5.



CocraBuTb MaTremaTMyeckue MoAenu cneayrowmx 3aaady
C 3KOHOMUYECKMUM CcoaepiKaHuem U peinTb ux

11. Jlna wsroronenus uznenuit asyx tMnoB A u b umeercst 200 kr me-
tayua. Ha usroroBnenue oHOro u3zenus tumna A pacxoayercs 2 KI MeTaia,
a ogHoro uzzenus tuna b — 4 xr. CocraButh Iu1aH Npou3BOACTBA, odecneyn-
BAIOLMI MOJTy4YeHHe HauOONbIIei BBIPYYKH OT MPOAAXKH M3TOTOBJICHHBIX H3-
Jenuit, ecnu oaHO uzenue tuna A crout 50 pyo0., a oaHo uznenue tuna b cro-
ut 70 py0., npuyeM uzaenuii Tuna A MOKHO M3roToBHThL He Oonee 60, a usae-
qmii Tuna b — ve 6onee 30.

12. U3 nyHkra A B nyHKT b exXeJHEeBHO OTHPaBISIIOTCS MACCAXKUPCKUE
ckopble noe3za. B Tabnuie yka3aHbl HAJIMYHBINH MapK BarOHOB Pa3HbIX THIIOB,
13 KOTOPBIX €KEJHEBHO MOKHO KOMIUIEKTOBATh JaHHbIE 110€3/1a, U KOJMYECTBO
NacCa’KMPOB, BMEILAIOIMXCS B KaXKIOM U3 BarOHOB.

1) OnpenenuTh ONTUMAIbHBIE KOJIMYECTBA CKOPHIX M MACCAKHPCKUX T10-
€3/10B, IIPU KOTOPBIX YHCJIO MEPEBO3UMBIX MACCAXKUPOB JOCTUTACT MAKCUMYMa.

2) Omnpeaenuts ONTUMAJIBHOE HUCIO MOE310B (CKOPHIX M MacCaKup-
CKHX), 00ecreyrBaloInX MaKCUMaJIbHOE KOJIMYECTBO MEPEBO3UMBbIX MACCaXKH-
POB, MPH YCJIIOBUH, YTO B JICHb JKeJIe3Hasi 0pora He MOJKET Mporyckarb dosee
ILIECTH MACCAKUPCKUX TTOE3/10B.

IToeszna Barax. IToutoB. [Mnauk. | Kyneiinsii | Markuit
Konnuectso
BaroHOB 1 1 5 6 3
B CKOPOM Ioe3/1e
Konnuectso
BaroHOB | _ 3 4 I
B MacCakHPCKOM
noesje
Yucno _ - 58 40 32
naccaxupoB
[lapk BaroHoOB 12 8 81 70 26

HaiiTu HauanbHOe onopHoe peweHue M nyrem nepebopa
ONOPHbBIX PeLLeHKii ONpeaeNnTb ONTUMaNbHOE pPelleHne 3a4auu
13. Z(x)=—x| + x5 +2x3 +4x4 — max,
Xy +3xy +dxy+Txy =15,
{2):] + x5 +3x3+4x, =10,
x;20,/=1234.

14. Z (x) =3x; — 6x, +4x3 — 2x, — min,
Xy =2x3+x4=2,
{23(] +xy +4x;—x, =8,
x;20,/=12,34.



PewunTb cMMNAEKCHbIM METOA0M Cneaylowue 3aaaum
15. Z(x) = x; +2x5 + X3 — x4 —6 — max,
—X] +5xy + X3+ x4 +x5 =10,
2x) =Xy +x3—=3x4 =6,
10x; +x3 +2x4 +3x5 =25,
X; 20,j=1,2,...,5.

16. Z (x) = x; +2x; + X4 + X5 — max,
2x; =Xy —x3=-1,
Xy +x4 =6,
x|+ Xy —x5 =25,
x;20,/=12,...5.
17. Z(x)=5x; + x5 —3x3+2x4 — min,
30 +2x) +x3+x4=7,
{le +3xy +x3+2x4 =11,
x;20,j=1,2,3,4.

18.Z(x)=2x; — X5 +3x4 +2x5+4 — min,
X} —2x3+x3—3x5 =2,
2x;+ x5 +4x3+ x5 =6,
—Xx) +2x5 +3x4 =4,
x;20,j=12,..,5.

19. Z(x)=-6x) +3x, + 3x4 — max,
3x)+2xy +x4 218,
2xy +Xy +2x4 £ -9,
2x; —4xy +2x3 =10,
x;20,j=12,34.

20. Z(x)=x; + x5 + X3 — X4 — max,
X; + Xy +2.X3 + Xy =12,
xX) +2x +x3 <20,
X; + Xy + X3 <20,
x;20,j=1,2,3,4.

5 cemecTp



Pemmuth 3ala4¥ LEJIIOYHUCIICHHOTO ITpOorpaMMHpOBaHHUs

- Z(x)=4x; +5x, + x3 — max,
3x)+2x3 +x4 =10,
xX;+4x; +x5=11,
3x)+3xy +x3 =13,

X; 20,/=123,4, X; — uensle.

- Z(x)=x; +4xy —5x3 — 3x, — max,
x| +3x3 +5x3 —x4 <10,

{3x| +5x) —x3+x4 <14,

x;20,j=1,2,3,4, x; —uensie.

- Z(x)=3x; +2x, +10x3 — min,
2x) +3x5 +5x3 2 2,
X|+2xy +4x3 25,
3x; +4xy +4xy 23,
x;20,j=12,3, x; - uensie.



Ipunooicenue 2
K paboueil npoepamme OUCYuniunsl (Mooyis,)
51.0.04.05 Hcenedosarnue onepayuti u memoosbl OnmumMusayuu

IlepeueHn JuTEPATYPHI, HEOOXOAUMOIT 1J11 OCBOEHHUS TUCHUTIIUHBI (MOTYJIsI)

Hamnpasnenue noarorosku: 09.03.03 - [NpuknanHas nabopMaTHka

HpO(i)I/IJ'IL IIOATOTOBKU: HDI/IKJ'IaTIHaH I/IH(bODMaTI/IKa B 3KOHOMUKC

Ksanmudukarus BeITycKHIKA: OakataBp

®opma 00ydeHUs: 09HOE

S13bIK OOyUeHHS: PYCCKUH

I'ox Hagana oOydenns o odbpazoBarensHOH porpamme: 2024

OcHoBHas JIMTEpaTypa:

1. llankun, A. C. Maremaruueckue METOJbI U MOJENHU HccliefoBanus onepauuii : yueOnuk / A. C. llankun, B. A.
HankuH. — 7-e 31, — Mocksa : U3narenbcko-Toprosast kopropatms «/lamkos u K°», 2019. - 398 ¢ - ISBN 978-5-394-
02736-9. - Tekcr : amektponnsiid. - URL: https://znanium.com/catalog/product/1091193..

2. Konemaes, B. A. Maremarndyeckue METOIbI U MOJICIM MCCIEIOBAHUS ONEPALUil : YUeOHUK /sl CTYIEHTOB BY30B,
oOy4atomuxcss no crnenuanbHoctn 080116 «Maremariuueckue METOIBI B 3KOHOMHKE» M JPYTHM 3KOHOMHYECKHM
crnerpaipHocTsiM / B. A. Konemaes ; mon pea. B. A. Konemaesa. - Mocksa : KOHUTU-JJAHA, 2012. - 592 c. - ISBN 978-
5-238-01325-1. - Tekcr : anektponnbrit. - URL: https://znanium.com/catalog/product/391871

3. Jlememiko, b. 10. Teopus urp u uccnenosanue onepanuii / Jlememko b.1O. - HoBocubupck :HI'TY, 2013. - 167 c.:
ISBN 978-5-7782-2198-7. - Tekcr : anextponnsiif. - URL: https://znanium.com/catalog/product/558878.

4. bypna, A. I'. Hccnenoanue omeparuii B 3koHOMHKE : yueOHOe mocooue / A. I'. Bypna, I'. II. bypna. — Cankr-
[MetepOypr : Jlanb, 2022. — 564 c. — ISBN 978-5-8114-3149-6. — Tekcr : anekTpoHHBIH // JlaHb : 3IEKTPOHHO-
6ubnuoreunas cucrema. — URL: https://e.lanbook.com/book/213143 .

5. Ecunos, b. A. Meronsl uccienoBanus orneparyii : yaeoHoe mocobue / b. A. EcumoB. — 2-¢ u3., ucnp. u A0, —
Cankr-IlerepOypr : Jlanb, 2022. — 304 c. — ISBN 978-5-8114-0917-4. — Tekcr : aneKkTpoHHbI // JIaHb : 3IeKTPOHHO-
oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/212204 .

6. Bamekun, A. H. Marematnyeckue METOIBI U MOJICIIA B SKOHOMHKE : yueOHoe mocobue / A. H. Bamekun, B. 1O.
Kgauko, E. B. Ilapbkosa ; mox. pea. E. B. Ilapskosoii. - Mocksa : PI'VIL, 2019. - 158 c. - ISBN 978-5-93916-716-1. -
Texkcrt : anextponnbiit. - URL: https://znanium.com/catalog/product/1194065..



https://znanium.com/catalog/product/1091193
https://znanium.com/catalog/product/391871
https://znanium.com/catalog/product/558878
https://e.lanbook.com/book/213143
https://e.lanbook.com/book/212204
https://znanium.com/catalog/product/1194065

Ipunooicenue 3
K paboueil npoepamme OUCYuniunsl (Mooyis,)
51.0.04.05 Hcenedosarnue onepayuti u memoosbl OnmumMusayuu

Hepe‘leﬂb PlHq)OpMaIIPIOHHLlX TeXHO.]'IOl"Hﬁ, HCIOJb3yEeMbIX JIfl 0CBOCHUA TUCHUIIIUHBI (MOIlyJ'lﬂ), BRJIIOYasi
nepevYeHb MporpaMmMHOro o0ecneyeHus1 U HH(l)OpMaHl/IOHHLIX CIIPABOYHBIX CUCTEM

Hamnpasnenue noarorosku: 09.03.03 - INpuknanHas nabopMaTHKa

HpO(i)I/IJ'HJ IMOJAIrOTOBKM: HDI/IKJ'IaTIHaH I/IH(bODMaTI/IKa B 3KOHOMUKC

Ksanmudukarms BeITycKHIKA: OakataBp

®dopma 00ydeHUS: OUHOE

S13bIK OOyUEHHMS: PYCCKUH

I'on Hagana oOydenns o odbpazoBarensHOH porpamme: 2024

OcBoeHHE AWCUUIUIMHBI (MOZYJNS) TPENnojaracT HCHOJIb30BAHUE CIEAYIOUIEro MPOIrPaMMHOTO OOECIICUEeHUs H
MH(OPMAIIMOHHO-CIIPABOYHBIX CHCTEM:

office 365

Office Professional Plus 2010

Kaspersky Endpoint Security ms Windows

OnekrtponHas 6ubnmoreunas cuctema «ZNANIUM.COM»
OnektpoHHas 6ubimoreyHas cucrema M3narenbcrea «Jlanby
OnektpoHHas 6ubimoreuHas cucrema «KOHCYIbTaHT CTyIEHTa



