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Mporpammy ancumnauHel paspabotan(a)(m) goueHT, K.H. AHncumosa 3.C. (Kadeapa matemaTUKm U NpuKNagHon MHPOPMaTHKHM).

1. NMepeueHb NaHUPyeMbIX pe3ynbTaToB 06yueHna no gucuunamHe (MoAayni0), COOTHECEHHbIX C NIaHUPYeMbIMU pe3yabTaTamu
ocsoeHusa OMNOM BO

ObyyatoLwmiics, 0CBOMBLUNIA AUCLUNAUHY (MOAyAb), AoKeH 06/1a4aTb CAeAYOWMMU KOMNETEHLMAMMU:

Ludp o
PacwmndpoBKa npuobpetaemoit KomneTeHLUU
KomneTeHuuu
CnocobeH NpMMeHATb eCTECTBEHHOHAYYHble U 06LLENHKEHEPHbIE 3HAHWA, METOAbl MaTeMaTUYECKOTO
OnNK-1 @HanNM3a U MOAENIMPOBAHMUA, TEOPETUYECKOTO W SKCMEPUMEHTA/IbHOMO UCCNeA0BaHMA B NpodeccrnoHanbHom

AEATENIbHOCTU

3HaTb cnocobbl npumeHeHnAa eCteCTBEHHOHAY4YHbIX U 06|J.I,EMH)KeHeprIX 3HaHMN, MeTo4,0B
OnK-1.1 MaTeMaTUYeCKOro aHaansa n moaennpoBaHnA, TeEOPeTUYECKOTo N aKCNEePUMEHTA/IbHOTO UCC1ieA0BaHNA B
ﬂpOd)ECCMOHa/'I bHOW AeATeNbHOCTU

YMeTb NpMMEHATb ecTeCTBEHHOHaYUYHbIE U OBLLENHIKEHEPHbIE 3HaHWA, METOAbl MaTEMaTUHYECKOTO aHa/1M3a
OnK-1.2 N MOAENNPOBaHMA, TEOPETUYECKOTO U IKCMEPUMEHTANLHOMO UCCEA0BAHNA B MTPOPECCMOHANbHOM
neaTeNbHOCTH

Bnagetb cnocoH6HOCTbIO NPUMEHATb €CTECTBEHHOHAYYHbIE U 06LLEeNHKEHEPHbIE 3HAHWA, METOAbI
OlMK-1.3 MaTeMaTUYECKOro aHamM3a n MO4E/IMPOBAHNA, TEOPETUYECKOro U 3KCNePMMEHTANIbHOIO NCC/Ief0BaHNA B
npodeccmoHanbHON AeATeNbHOCTH

O6yuatowwmiica, 0CBOMBLLMIA ANCUUNAUHY (MOAayb):
JlomxeH 3HaTh:

panroHaIbHBIE CIIOCOOBI MPUMEHECHUS €CTECTBCHHOHAYYHBIX 3HAHUH, TEOPETUIECKOTO U IKCIIEPHUMEHTAIFHOTO MCCICIOBAaHUS B
npodeCcCHOHANLHOM eI TENIbHOCTH, TEOPETHYECKHE OCHOBBI METO/IOB U MOJIEIIeH UCCIIeIOBaHMUS OTIEPALIUA.

JoyxeH ymMeTb:

paguOHaJIbHO NPUMEHATH €CCTECTBECHHOHAYYHBIC 3HAHUA, METO/IbI TCOPETUYCCKOTO U OKCIICPUMEHTAJIbHOTO UCCICAOBAHUA B
HpO(I)eCCI/IOHaJ'ILHOI\/‘I ACATCIbHOCTH, PEIATh 3aa4n JIMHEHHOTO nporpaMMupOBaHUs Fpaq)H‘IeCKI/IM U CUMIITICKCHBIM ME€TO/I0OM.

JlomxeH BIaieTh:

CIIOCOOHOCTBIO paroHaJIbHO NPUMEHATH €CTCCTBCHHOHAYYHBIC 3HAHUA, METOABI TCOPETUICCKOI'0 U SKCIEPUMCHTAJILHOT'O
HUCCICOA0OBAaHUA, METOAbI UCCIICAOBAHUA onepaunﬁ B HpO(beCCI/IOHaHLHOI‘/'I JACATCIIbHOCTH.

2. Mecto gucuunauHbl (moaynsa) B ctpyktype OMOMN BO

[JaHHas gucumnamHa (Moaynb) BKAoYeHa B pasaen "61.0.04.05 AucumnaunHbl (Moaynn)" ocHoBHOM npodeccnoHanbHom
obpasoBatenbHon nporpammbl 09.03.03 "MpuknagHas nHbopmaTuka (MpuknagHas MHGOPMaTUKa B SKOHOMMKeE)" M OTHOCUTCA K
06A3aTeNbHbIM ANCLUNANHAM.

OcBanBaetca Ha 3, 4 Kypcax B 6, 7 cemecTpax.

3. 06bem gucunnauHbl (MOAYNSA) B 3a4ETHLIX eAUHULLAX C YKa3aHUEeM KO/IMYeCTBa YacoB, BblAe/IeHHbIX Ha KOHTaKTHYIO paboTy
obyuarowmxca c npenogasarenem (No BUAAM yuebHbIX 3aHATUIA) U Ha CaMOCTOATENIbHYI0 paboTy obyyalowmxca

O6wan TPyA0EMKOCTb AUCLUMNIMHBI COCTaBAAET 8 3a4eTHbIX(ble) eanHuML(bl) Ha 288 yaca(os).

KoHTakTHas paboTa - 34 yaca(oB), B TOM uncie nekumm - 12 yaca(oB), npakTnyeckue 3aHATMA - 0 yaca(os), 1abopaTopHbie paboThbl -
22 yaca(oB), KOHTPOJIb CamMOCTOATENbHOMN PaboTbl - 0 yaca(os).

CamocToatenbHan pabota - 241 yaca(os).
KoHTposb (3a4éT / ak3ameH) - 13 yaca(os).

dopma NPOMEKYTOUHOIO KOHTPOIA ANCUMMANHDBI: 3a4eT B 6 CEMeCTpe; 3K3aMeH B 7 cemecTpe.

4. CopepraHue AUCUUNAKHDBI (MOAYNA), CTPYKTYPMPOBaHHOE NO TeMam (pasgenam) ¢ yKasaHuem oTBe4eHHOro Ha HUX
KO/IMYeCcTBa aKaAeMUYEeCKMX YacoB U BUAOB YYe6HbIX 3aHATUIA



4.1 CTpyKTypa U TemaTUUYeCKUii N1aH KOHTaKTHOM M camoCToATeIbHOM paboTbl No gucuunanHe (moaynio)

Bupabl 1 yacbl
KOHTaKTHOM paboTbl,

MX TPYA0EMKOCTb CamocTosn
N Pasgenbl aucumnnuHbl / Ceme (B uacax) enbHas
moayns cTp
MpaKTnyeck [la6opatoph|paboTa
Jlekuuun |ne ble
3aHATUA paboTbl
Tema 1. OCHOBHble NOHATUA AUCUUNANHDI 6 2 0 0 40
2. [Tema 2. OCHOBbI IMHENHOrO NPOrPaMMUPOBAHUA 6 2 0 2 40

Tema 3. MprKnagHble ONTUMU3ALMOHHbBIE METOAbI PELLeHMA 3a4au 6
NIMHENHOro NPorpaMmMmnpPoBaHMA

Tema 4. Teopws 4BONCTBEHHOCTM 0 2 39
Tema 5. PewweHwne 3a4a4 Leno4ncaeHHOro NPporpaMmmMmnpoBaHmA 7 0 40
Tema 6. PeweHune 3a4a4 HEAMHEMHOIO NPOrPaMMMPOBaHUA 7 0 4 40
MNToro: 288 4. (U3 HKUX 13 Y. KOHTPOIb) 12 0 22 241

4.2 CopepaHue gucuunauHbl (Moaynsa)

Tema 1. OCHOBHbIe NOHATUA AUCLUNIUHDI

MpeameT UccnenoBaHMA onepaumii U metoabl onTummsaumm. OCHOBHbIE NOHATUA U onpeaeneHus. KnaccudbumKkauma
MaTeMaTUYyecKoe MoLeNMpPOoBaHME 33434 UCCNeL0BaHUA onepaLnit. IKOHOMUKO-MaTeMaTUYECKME MOLENN 3a4a4 UCCNef0BaHMA
onepauum

Tema 2. OCHOBbI IMHENHOIO NPOrPaMmMMUpPOBaAHUA

dopmbl 3anNncK U KnaccupuKkauma 3agad NMHerHoro nporpammuposanus (3/1MN). Mpadpuyecknii metoq, pelleHnn CTaHaAapTHOM
3afaun. MccnepoBaHme M HaxoxaeHue peweHnsa ocHoBHow 3/1M. CBolicTBa 3a4a4 IMHEMHOIO NPOrPaMMMUPOBaHNA

Tema 3. MpuKnagHbie ONTUMU3ALMOHHBIE METOADbI pelleHUA 33434 IMHEeHOro NPorpaMmmMmnpPoBaHUA

CumnneKkc-meTtog, (MeTo4 nocneaoBaTeIbHOro yaydweHusa naaHa). Ocobble cayyan cumnaekc-meToda. TabanyHbIN cumnaekc-
meToa,. MNoHaTMe 06 M-meToae (MeToae UCKycCcTBeHHoro 6asuca)

Tema 4. Teopusa ABOICTBEHHOCTU

JKOHOMMYECKAnA MHTepnpeTaLmna 3a4adm, ABOMCTBEHHOM 3ag3a4e 06 UCNONb30BaHMM PECYpPCcoB. Buabl MaTeMaTUYECKUX MoLenei
ABOMCTBEHHbIX 3a4a4. HaxoxaeHue pelleHna ABONCTBEHHOM 3a434M NO PELLEHUIO UCXOA4HOM

Tema 5. PeweHue 33434 LLeI0OUMCNAEHHOrO NPOrpaMMUPOBAHUA

MeToapl oTceveHus. MeTtog Flomopu. PelneHme 3a4a4 LLeN0YUCNEHHOTO NPOrpaMmMmnpPoBaHUA MeTO40M BeTBel 1 rpaHuy, (MBT).
AHanu3 ycTonymBoCcTn onNTMManbHoro pewenuna 3/1M

Tema 6. PewseHne 3a4a4 HeIMHEMHOro NPOrPaMMMUPOBaHUA

KnaccuduKaumsa 3agay onTMMM3aumm u aHaIMTUYECKMX METOA0B PeLleHus HeJIMHeNHbIX 3a4a4. Mpaduyeckunii metos ann
He/IMHEMHOro NPOrPamMmMMpPoBaHUA. MeToa MHOXKUTeNel JlarpaH:Ka. PeleHne SKOHOMUYECKUX 33434 METOAAMWN HEIMHENHOTO
nporpammmposaHna. Mogenm BbiNyKAoro NporpaMmmmnpoBaHma

5. MepeuyeHb yue6HO-meTogMUECKOrO o6ecneyeHuns ANA CaMOCTOATENIbHOM paboTbl 06y4yatoWwmxca no gucuunanHe (Mogynio)

CamocronaTenbHas paboTta 06y4aloWmMXCA BbINOHAETCA MO 3a4aHMIO U NPU METOANYECKOM PYKOBOACTBE Mnpenogasartensi, Ho 6e3
ero HenocpeacTBeHHoro yvactua. CamocrosTesnbHasa paboTa noapasgenserca Ha CamMoOCTOATE/IbHYH PaboTy Ha ayaAWTOPHbIX
3aHATMAX M Ha BHEAYAMTOPHYIO CamoCToAaTeNbHyto paboTty. CamoctosTenbHas paboTa 06ydatoWMXCA BK/OYAET KaK MOJIHOCTbIO
CaMoCToATEIbHOE OCBOEHWE OTAE/bHBIX TeM (Pa3fenioB) AUCLMNAMHDI, TaK U NPopPaboTKy Tem (pa3genos), ocBaMBaeMblX BO Bpems
ayauTOopHOM paboTbl. Bo Bpemsa camocTOATe/NIbHOM PaboTbl 0ByYaloWMecs UMTAOT M KOHCMEKTUPYIOT y4yebHylo, HayuyHylo u
CNPABOYHYIO /IMTEPATypy, BLINOMHAIOT 3a4aHWA, HamnpaB/ieHHble Ha 3aKpenneHue 3HaHWA M OTPaboTKy YyMEeHWU W HaBbIKOB,
rOTOBATCA K TEKYLLEMY U MPOMEKYTOYHOMY KOHTPOIO NO AUCUMNANHE.

OpraHu3aumsa camocToATeIbHOM PaboTbl 0byYatoWMXCA PernameHTUPYeTCs HOPMATUBHBIMU SOKYMEHTaMU, yuebHO-MeToAnYeCcKoM
IMTEpaTypoOM U 3NEKTPOHHbIMU 06pPa30BaTENbHBIMU PECYPCamMM, BKAOYAS:

MopsAAoOK OpraHM3auMM M OcyliecTBiieHnAa o6pasoBaTesibHON AeATeNbHOCTM Mo 06pasoBaTe/ibHbIM MPOrPamMmMam  BbICLIErO
06pasoBaHuMA — Nporpammam 6akanaspuata, NporpaMmam crneumanuTeTa, NPorpaMmmam MarucTpaTypbl (YyTBEPKAEHHbIN NPUKa3oMm



MUWHUCTEPCTBA HAYKM U Bbicliero obpasoBaHusa Poccuinickoit Gegepaunn ot 6 anpens 2021 roga No 245)

YcTaB denepanbHOro rocyfapcTBEHHOrO aBTOHOMHOro obpas3oBaTenbHOro  yupexaeHua "KasaHckuii  (MpuBOMKCKUIA)
depepanbHbIli yHuBepcuTeT"

MpaBuna BHyTPeHHero pacnopsaaka deaepanbHOro rocyLapcTBEHHONO aBTOHOMHONO 06pPa30BaTE/IbHOMO YYPEXKAEHMA BblCLIEro
npodeccrnoHanbHoro obpasosaHua "KasaHckuii (MpuBoaKCcKni) degepanbHbit yHUBepcuteT"

JIoKanbHble HOPMaTUBHbIE aKkTbl KasaHcKkoro (MpuBoXKCKoro) deaepanbHOro yHnuBepcuTeTa

6. PoHA OLEHOYHDIX CPpeacTs No gucunnamHe (moaynio)

®oHA OLEeHOYHbIX CPEACTB Mo ANUCUMMAUHE (MOAYNI0) BK/KOYAET OLLEHOUYHbIE MaTepuasbl, Hanpas/eHHble Ha NPOBEPKY OCBOEHUSA
KOMMETEHLMI, B TOM YMCNEe 3HAHMI, YMEHUIA U HaBblKoB. POHA OLLEHOYHbIX CPEeACTB BK/IHOYAET OLLeHOUYHbIe CPeACTBa TEeKYLLEero
KOHTPO/1A U OLLeHOYHbIe CpeACcTBa MPOMEXKYTOYHOM aTTecTaLmu.

B doHAe OLEHOUYHbIX CPEACTB CoOAePKUTCA ceaytollan nHbopmaums:

- COOTBETCTBME KOMMETEHUMI NNaHMpPyeMbIM pesyibTatam obydeHuns no gmcuunavHe (Moaynio);

- KPUTEPUM OLEHUBAHMA CHOPMMPOBAHHOCT KOMMETEHLMI;

- MexaHn3M GpOPMMPOBAHUA OLEHKM MO AMCUMUNANHE (MoAaYI0);

- ONUcaHne NopsaaKa NPUMEHEHUA U NPOLLeAYPbl OLEHMBAHUA A/1A KaXKA0ro OLLEeHOYHOro CPeACTBa;

- KpUTEPUU OLLEHNBAHMA ANA KaXKA0ro OLeHOYHOro CpeacTsa;

- coAeprKaHume OLEHOYHbIX CPeACTB, BKoYan TpeboBaHMA, NpeabasBasemble K AeNCTBMAM 06yYatoLmxca, AeMOHCTPUPYEMbIM
pesynbTaTaM, 3a4aH1A Pa3IUYHbIX TUMOB.

®oHA, OLEeHOUYHbIX CPEACTB MO ANCLMMAUHE HaxoauMTca B MpuUaoKeHumn 1 K nporpamme AMCUMNAMHBI (Moay o).

7. NepeyeHb nuTEpaTypbl, HEO6X0AUMOI ANA OCBOEHUA AUCLUNAUHBI (MoaynA)

OcBoeHMe gUcumnanHbl (mogyns) npeanonaraeT U3yvyeHne OCHOBHOM U LLONONHUTENbHOM y4ebHoM nuTepaTypbl. Jiutepatypa
MOXeT bbITb 40CTyMNHa 0byYaloLWMMcA B O4HOM U3 ABYX BapUaHTOB (1M60 B 060MX U3 HUX):

- B 3/IEKTPOHHOM BUZE - YEPES I/NIEKTPOHHbIE BUBANOTEUHbIE CUCTEMbBI HA OCHOBAHMM 3aKo4eHHbIX KPY norosopos ¢
npasoobiagatenamu;

- B NeYaTHOM Buze - B HayuHon 6ubanoteke Enabykckoro nHctutyTa KOY. Obyyatowmecs nonyyatoTt y4ebHyto aMTepaTypy Ha
aboHemeHTe No YMTaTeNIbCKUMm BuneTam B COOTBETCTBMM C NPaBMAaMM NOb30BaHUA HayyHoi 6ubanoTekon.

INEKTPOHHbIE U3AaHUA JOCTYNHbI ANUCTAHLMOHHO M3 I060M TOYKM NPU BBEAEHMM 06YHaOLLMMCA CBOEro JI0FMHA U Napoas oT
NINYHOTO KabuHeTa B cucTeme "INEKTPOHHbIN yHUBepcutet". Mpu MCNONb30BaHUM NeYaTHbIX 3gaHnin 6ubanoTtedHbin GoHA,
OO/IKeH ObITb YKOMMNIEKTOBAH MMM M3 pacyeTa He MmeHee 0,25 3K3eMnasapa Ha Kaxgoro oby4yatoweroca us Yncna an,
O4HOBPEMEHHO OCBaUBAOLWMX AAHHYIO AUCLUNANHY.

MepeyeHb yuebHOM NUTEPATYPLI, HEOBXOAMMOWN ANA OCBOEHUA AUCLMNANHBI (MOAYNA), HaxoauTcs B MpunoxkeHun 2 K paboueit
nporpamme AucumnanHbl. OH NOANEXUT OBHOBNEHMIO NPU U3MEHEHMM YCN0BUIA goroBopos KDY ¢ npasoobragatenamm
3/1IeKTPOHHbIX U34aHUA N NPU USMEHEHUN KOMNNEKTOBaHMA GoHA0B HayuyHol 6ubanotekn Enabyckoro MHCTUTYTa KOY.

8. NepeyeHb pecypcoB MHPOPMaALUOHHO-TE/IEKOMMYHUKALMOHHOM ceTu "UHTepHeT", Heo6Xo0a4UMbIX AN1A OCBOEHUSA
AucuunauHbl (Mogyns)

CumnneKkc-meTog, - https://programforyou.ru/calculators/simplex-method

Yye6Hoe nocobue no Teme "BeeaeHue B MHEHOe nporpammuposaHme” - http://ecocyb.narod.ru/217-220/begin.htm

Teopusa urp n nccnesosaHue onepaumii - https://intuit.ru/studies/courses/676/532/info

9. MeToauueckue ykasaHua gna obyyalowmxca no 0CBOEHUIO AUCUMNAKHBI (Moayna)

Bupg pabot MeToguueckue pekomeHaauum

nekunn JIeKUMOHHbIe 3aHATMA NPOBOAATCA C UCMOb30BaHMEM NHTEPAKTUBHbBIX TEXHOIOTUI U npeanonaratoT akTuBHoOeE
y4yactue cTyAeHToB. A NnoAroTOBKM K 3aHATUAM peKOMeHAYeTCA BblAeNATb B maTepuane I'Ip06J'IEMHbIe
BOMPOCHbI, 3aTparmpaemblie npenogasartenem B 1eKumn, n rpynnmposaTtb VIH¢OpMaLJ,VIIO BOKpYr HUX.
enatenbHo BbIAENATL B VICI'IOI'Ib3y9MOﬁ NnTepaTtype NoCTaHOBKKU BOMNPOCOB, Ha KOTOPble pa3dHbIMX aBTOPaM
MoryT 6bITb OaHbl pa3anyHble oTBETbl. Ha OCHOBaHMM NOCTAHOBKM TaKMX BONPOCOB caeayet CO6VIpaTb
APrymeHTbl B N0/1b3Yy Pa3/IMYHbIX BaPpNAHTOB peleHnA NOCTaB/IE€HHbIX I'IpOGfIEM.

InabopatopHblie | 1A ycnewHoro BbiNoNHEHUA N1abopaTopHbIX PaboT TpebyeTcs U3yunTb maTepuan nekumit. Mpuctynatsb K
paboTbl BbINOJIHEHNIO NaboPaTOPHOI PaboTbl MOXKHO Noc/ie NPeaBaPUTENLHOTO MPOYTEHUA TEOPETUYECKOTO
MaTepuana. BoinonHeHWe cnesyeT NPOBOAUTL, PYKOBOACTBYACH NOPAAKOM paboTbl. YcnewHoe BbiNoAHEHNE
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NnabopaTopHol paboTbl 03HAYAET, YTO CTYAEHT BbINOJHMU/I OCHOBHYIO PaboTy, a TaKKe OTBETUA Ha BOMPOCHI UK
BbIMOJHWA SONOIHUTE/IbHbIE 3a4aHWUA.

camocTos- CamocToAaTesibHaa paboTa CTyAEeHTOB NO ANAAKTUYECKON CYyTU NpeacTaBaAeT cobol KOMMIEKC YCA0BUIA
TenbHanA paboTta | obyyeHUs, opraHM3yemMblx NPeNoAaBaTeNIeM U HANPAB/IEHHbIX HA CAMOMNOAFOTOBKY yyaluuxca. YyebHasn
[eATeNIbHOCTb NPOTEKaeT 6e3 HeENOCPeACTBEHHOIO y4acTUA NpenogaBaTens 1 3aKato4aeTcsa B NpopaboTke
JNIEKLLMOHHOrO MaTepurana, NoAroTOBKE K YCTHOMY OMpPOCY U TECTUPOBAHUIO, K 1AaBOPaTOPHbIM M NPAKTUYECKUM
3aHATUAM; U3yYeHUM y4ebHOM ANTEPaTypbl U3 OCHOBHOIO U AOMNOJIHATENIBHOTO CMIUCKA.

3ayet 3aveT no Kypcy npoBoauTca no bunetam. MNpm NOAroToBKe K 3a4eTy He0HX0AMMO ONMPATLCA HA UCTOUHUKM,
KoTopble pa3bupanncb Ha NeKLMAX B Te4eHUe cemecTpa. Ha 3aueTe cTyaeHTy npeanaraeTca 6uaeT, B KOTOpom
TpW BOMpOCa, NOCNEeAHNI U3 KOTOPbIX HOCUT MPAKTUYECKUIA XapaKTep. Mocae oTBeTa CTyAeHTY MOryT 6biTb
3aZlaHbl AOMONHUTE/IbHbIE BONPOCHI.

BK3ameH 3K3ameH no Kypcy npoBoauTCcA no bunetam. Mpu NoAroToBKe K 3a4eTy He0BX0AMMO ONUPATLCA HAa UCTOYHUKM,
KOTOpble pa3bupanncb Ha NeKUMAX B TedeHMe cemecTpa. Ha sk3ameHe cTygeHTy npeanaraetca bunet, 8
KOTOPOM TPU BONPOCaA, NOCAEAHUI U3 KOTOPbIX HOCUT NPAKTUYECKUI XapakTep. Mocne oTBeTa CTyAeHTY MOryT
6bITb 3a4aHbl AOMNONHUTENbHbIE BONPOCHI.

10. NepeyeHb MHPOPMALUOHHBIX TEXHOIOTUIA, UCNO/Ib3YEMbIX NPU OCYLLLECTB/EHUU 06pa3oBaTeIbHOro npoLecca no
AucuunnuHe (Moaynto), BKAOUYas nepeydeHb NPOrpaMMHOro obecneyeHns 1 UHGOPMALMOHHDBIX CMPABOYHbIX cUCTEM (npu
Heob6XxoAMMOCTH)

MepeyeHb MHGOPMALMOHHBIX TEXHOIOTUIA, UCMONb3YEMbIX MPU OCYLLECTBAEHUN 06Pa30BaTENbHOMO NPOLLecca No AUCUMNANHE
(moaynto), BKNKOYas nepeyeHb NPOrpammHoro obecneyeHmsa n MHGOPMaLLMOHHBIX CMPABOYHbIX CUCTEM, MPEACTABAEH B
MpunoxeHun 3 K paboueii Nporpamme AUCUUNANHBI (MoayNs).

11. OnucaHMe maTepuanbHO-TeXHUYECKOI 6a3bl, Heo6xoaMMOIt ANA ocylecTBaeHMA 06pa3oBaTeIbHOro nNpouecca no
aucuunnuHe (moaynio)

YuebHas aygutopuma Ne 82 (423600, Pecnybavka TaTtapcTaH, r. Enabyra, yn. KasaHcKas, 4. 89) gnsa nposeaeHus 3aHATUMI
NEKUMOHHOro TUNa, 3aHATUI CEMUHAPCKOro TMNa, FPYNNOBbIX U UHAUBUAYANbHbIX KOHCY/bTaLMUI, TEKYLLLEro KOHTPOAA U
NPOMeXKyTOYHOM aTTecTaumm. KomnaekT mebenn (nocagoyHbix mect) 48 wt. Komnnekt mebenn (nocagouHbIx MecT) gns
npenogasatena 1 wT. MenoBas AocKa HacTeHHada 2 wT. TpubyHa 1 wr. Mpoektop EPSON EB-535W 1 wT. MHTepaKTUBHan A0CKa
EliteBoard WR-84A10 1 wrt. Hoyt6ykK ICL Pi155 1 wT. Be6-kamepa 1 wT. Boixog B8 MHTEpHET, BHYTPMBY30BCKasA KOMMNbOTEPHAsA CETb,
AOCTYN B 3/IEKTPOHHYI0 MHGOPMaUMOHHO-06pa3oBaTesibHy0 cpeay. Habop yuebHO-HarnaaAHbIX NOCOBUIA: KOMMNEKT Npe3eHTaLmi B
3NeKTpoHHOM dopmaTe Nno npenogaBaemon ancumnianHe 3-5 wr

YuebHasa aygutopua Ne 61 (423600, Pecnybnuka TaTtapcTaH, r. Enabyra, yn. KasaHcKas, 4. 89) agnsa nposeaeHUs 3aHATUI
NIEKUMOHHOrO0 TUMNa, 3aHATUIN CEMUHAPCKOro TUNA, rPYNMOBbIX U UHANBUAYANbHbIX KOHCYNbTALMMI, TEKYLLErO KOHTPOAA U
NMPOMEXKYTOYHOM aTTecTaLmm, NOMeELLEHME ANA CAaMOCTOATENbHON paboTbl. KomnaekT mebenun (nocagouHbix mect) 30 wr.
KomnbtoTepHbIn Knacc: Komnbtotepbl Lenovo Thinkcentre m920x 18 wt. MoHuTopsbl Thinkcentre TIO24GEN3 18 wr.
NHTepakTMBHaA naHenb 1 wTt. Menosaa AocKa HacTeHHas 1 wT. Boixoa B UHTEpHET, BHYTPMBY30BCKas KOMNbIOTEPHas CeTb, JOCTYN
B 3/IEKTPOHHYI0 MHPOpPMaLMOHHO-06pa3oBaTeibHy0 cpeay. Habop yuebHo-HarnaaHbIX NOCO6M: KOMMIEKT NpPe3eHTauui B
3NneKTpoHHOM dopmaTe No npenogasaemoit agucumnamHe 3-5 wr.

12. CpepcTBa aganTauum npenopaBaHUA AUCLUNAKHBI K NOTPE6HOCTAM 06yyaloWwmuxca UHBANG,0B U UL, C OFPaHUYEHHbIMU
BO3MOXXHOCTAMM 34,0P0BbA

Mpn HeobxogMmocTh B 06pa3oBaTe/ibHOM Npouecce NPUMEHAIOTCA Caeaytowme MeToabl U TEXHOI0TUK, obaeryatowme Bocnpuatne
nHdopmaLmmn 0byyaroLWmMmMmUca MHBANUAAMU U IMLAMU C OFPAHNYEHHBIMU BO3MOXKHOCTAMM 340P0BbA:

- CO3aHuNe TEKCTOBOI BEPCUM NHOBOro HETEKCTOBOIO KOHTEHTA A/1A €r0 BO3MOXHOro npeobpas3oBaHus B abTepHaTUBHbIE GopMbl,
yA06Hble ANna pa3IMYHbIX NONb30BaTeNel;

- CO34aHNE KOHTEHTA, KOTOPbI MOYKHO NPeACTaBUTb B Pa3/IMYHBIX BUAAX 6€3 NOTEPU AaHHbIX UM CTPYKTYPbI, NPesycMoTpeTb
BO3MOXHOCTb MaclITabMpoBaHUA TEKCTA U M306paXKeHnt 6e3 noTepu KavyecTsa, NpeaycMoTPETb AOCTYNHOCTb YNpaB/ieHns
KOHTEHTOM C KN1aBMaTypbl;

- CO3aHNe BO3MOXKHOCTEN A/1a 06ydatowmxca BOCNPUHUMATD OAHY U Ty e MHOOPMALLMIO U3 Pa3HbIX UCTOYHWUKOB - HaNnpumep, Tak,
4TObbI IMLA C HAPYLLEHUAMM CYXa NOAYYann MHGOPMALMIO BU3YANbHO, C HAPYLIEHMAMM 3PEHUA - ayAMaNbHO;

- NPUMEHeHMe NPOrpPaMMHbIX CPeACTB, 06ecneynBatoLLLMX BO3MOXKHOCTb OCBOEHWA HAaBbIKOB U YMEHWUI, Gopmupyemblx
ANCLMNANHOW, 33 CYET a/IbTEPHATUBHbBIX CNOCOHO0B, B TOM YMcne BUPTYasbHbIX N1abOpaTopuii U CUMYAALMOHHBIX TEXHONOTUI;

- NPUMEHeHMe ANCTAaHUNOHHbIX 06pa3oBaTeNbHbIX TEXHONOMMIA ANA nepesayn nHGopmMaumun, opraHmsaunmn pasanyHbix Gopm
WHTEPAKTUBHOM KOHTaKTHOM paboTbl 06yyatoLweroca ¢ npenogasatenem, B TOM Yncie BebUHapoB, KOTopble MOTyT bbITb



MCNO/1Ib30BaHbl 418 NPOBEeAEHNA BUPTYa/IbHbIX IEKLMI C BOSMOMXKHOCTbIO B3aMMOAENCTBUA BCEX Y4AaCTHUKOB ANCTAHLMOHHOTO
obyyeHun, NpoBeAEeHNA CEMUHAPOB, BbICTYMNIEHWUA C OKAAAaMU U 3aLLMTbI BbINOJIHEHHbIX PaboT, NpoBeAEHUA TPEHUHIOB,
OpraHunsaLmm KONJEKTUBHOM paboTbl;

- npumeHeHne AUCTaHUMNOHHbIX 06pa3OBaTEJ'IbeIX TEeXHoJIormi ANnAa opraHnsaunm d)OpM TEKYLWEro U NPoOMeXXyToO4HOro KOHTPOAA,

- YyBEIMYEHME NPOLOIKUTENBHOCTU CAAUN OOYYAOWMMCA UHBAIMAOM MU INLOM C OFPaHUYEHHbBIMU BO3MOXHOCTAMM 340POBbA
$opM NpomeKyTOUHOM aTTecTaLMm No OTHOLIEHWUIO K YCTAHOBIEHHOM NPOLOIKUTENBHOCTM UX CAAYUM:

- NPOAO/IKUTENIbHOCTU CAAYM 3a4ETa UK SK3aMeHa, NPOBOAUMOTO B NUCbMeHHOW dopme, - He bonee yem Ha 90 MUHYT;

- NPOAO/IKUTENBHOCTU NOATOTOBKM 0BYYatoLWeroca K 0TBETY Ha 3a4€Te UM 3K3aMeHe, MPOBOAMMOM B YCTHOM popme, - He bonee
yem Ha 20 MUHYT;

- NPOAO/IKUTENBHOCTU BbICTYN/IEHMA 0OyyatoLWweroca npum 3almTe Kypcosoi paboTsl - He 6osiee yem Ha 15 MUHYT.

Mporpamma cocTaB/ieHa B COOTBETCTBMM € TpeboBaHuamn GFOC BO mn yyebHbIM nnaHom no HanpasneHuto 09.03.03 "MpuknagHan
MHbopmaTmKa" 1 npodunto nogrotosku "MpuknagHaa HGOpMaTUKA B SIKOHOMUKeE".
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1. CooTBeTcTBHE KOMIETEHIHIA ILIAHHPYEMBIM pe3yJibTaTaM 00yueHHsl 10 JHCHHILTHHE (MOIYJII0)

Koa v HaumeHoBaHue

MHAUKATOPbI AOCTUXKEHMA KOMMNETeHL U

OueHOYHbIe cpeacTBa TEKYLLLErO KOHTPONA

€CTeCTBEHHOHay4Hble U
06 ENHKEHEPHbIE
3HaHWA, MeToAbI
MaTeMaTU4eCcKoro
aHanusa u
MOZEe/IMPOBAHMS,
TEOPEeTUYECKoro un
3KCNepuMeHTaNbHOro
nccnefoBaHus B
npo¢$eccuoHanbHOM
AeATeNbHOCTH

TEOPEeTMYECKOrO U IKCNEePUMEHTA/IbHOTO
nccnenoBaHunA B NpodpeccroHanbHoOM
OeATeNbHOCTH, TEOPETUYECKME OCHOBDI
MeTOL0B U MoAeNiei uccnegoBaHua
onepaumi.

YMeTb paLMoHaNbHO NPUMEHATb
€CTEeCTBEHHOHAYYHble 3HaHWA, MeToabI
TEOPETUUYECKOTO U IKCMEPUMEHTA/IbHOTO
nccnenoBaHna B NPodeccroHanbHOM
[AeATeNbHOCTH, pelaTb 33434 IMHEeNHOro
NPOrpammmpoBaHna rpadpuIecknm u
CUMMNIEKCHbIM METOA0M.

Bnagetb cnocobHOCTLIO PauMoHanbHO
NPUMEHATb €CTeCTBEHHOHAYYHbIE 3HaHUS,
MeToAbl TEOPETUYECKOTO U
3KCMEePUMEHTA/IbHOTO UCCNEe0BAHNA,
MeToAbl UCCNIES0BAHUA ONepauuii B
npodeccMoHaNbHON AeATeIbHOCTY.

KoMneTeHuun BNA JAHHON AUCUUNAUHDI M NPOMEeXXYTO4YHOM aTTecTauum
OMNK-1 - CnocobeH 3HaTb paunoHasbHble cnocobbl TeKywWwnii KOHTPOb:
NPUMEHATb NPUMEHEHUA ecTeCTBEHHOHAYYHbIX 3HaHUM, | JTabopaTopHble paboTbl Mo TeMam

nporpammmpoBaHuna

NporpammmpoBaHms

NporpammmpoBaHms

NporpammmpoBaHmna

nporpammmpoBaHmna

nporpaMmmupoBaHuA

nporpaMmmuMpoBaHuA

nporpammmpoBaHmna

3a4yém, sk3ameH

Tema 2. OCHOBbI IMHENHOTO

Tema 3. MpuknagHble ONTUMU3ALUOHHbIE
MeTOoAbl pelleHuns 3a4a4 IMHENHOTO

Tema 4. Teopus ABONCTBEHHOCTHU
Tema 5. PelweHune 3a4a4 Leno4ncieHHoro

Tema 6. PelieHne 3a4a4 HeIMHEHOTO
TecTnpoBaHuMe No Temam
Tema 1. OCHOBHbIE NOHATUA AUCLUMUNAIUHDI

Tema 2. OCHOBbI IMHENHOTo

Tema 3. MpuKnagHble ONTUMU3ALNOHHbIE
MeTOAbl pelleHns 3a4a4 IMHENHOTO

Tema 4. Teopus ABONCTBEHHOCTH
Tema 5. PeweHwne 3apay LenoyYncieHHoro

Tema 6. PelieHne 3aga4 He/IMHEMHOTO

MpomeKyTo4YHaA aTrecTauuma:

2. Kputepun oneHuBaHus ¢(h)OPMHPOBAHHOCTH KOMIeTEHIMIA

A0nyCKaAa He3Ha4YynTeibHble
ownbKM B paccyXgeHunax n

AO0NycKan TUNUYHble
OWNBKM B PaCcCyKAEHUAX

Komner | 3auyteHo He 3auteHo
eHuumsA BbiCOKUiA ypoBeHb CpeaHuii ypoBeHb Hu3Kuii ypoBeHb Huke noporosoro
(oTAnuHo) (xopowo) (yaoBneTsoputenbHo) YPOBHA
(HeypoBneTBopuTe
JIbHO)
OllK-1 3HaeT paumoHanbHble 3HaeT OCHOBHble 3HaeT oTAeNbHble He 3HaeT
cnocobbl NPUMEHeHUs paLuMoHanbHble cnocobbl pauunoHasbHble cnocobbl pauMOHanbHble
eCcTecTBEHHOHAYYHbIX npuMeHeHus npUMeHeHus cnocobol
3HaHUI, TEOPETUYECKOTO ecTecTBEHHOHAYYHbIX €CTeCTBEHHOHAYYHbIX npUMeHeHus
W 3KCNEePUMEHTaNbHOrO 3HAHWN, TEOPETUYECKOrO U 3HAHWM, TEOPETUYECKOTO U | eCTECTBEHHOHAYYHbI
uccnenoBaHuA B 3KCMepuMeHTaNbHOro 3KCMEePUMEHTA/IbHOTO X 3HaHUIA,
npodeccrmoHanbHOM nccnefoBaHuA B nuccnenoBaHuA B TEOPETUYECKOTO U
[eaTeNbHOCTH, npodeccuoHanbHoOM npodeccuoHanbHoOM 3KCNEePUMEHTANbHO
TEOpPEeTUYECKNE OCHOBDI [eATeNbHOCTH, [EeATeNbHOCTH, ro uccnefoBaHusA B
MeTo40B U Moaenei TeopeTUyecKne OCHOBbI TEopeTUYECKNE OCHOBbI npodeccMoHanbHOM
nccnefoBaHUA onepauui MeTO0B U Moaenen MeTOZ0B U MoAeNen LeATeNbHOCTH,
nccnefoBaHuA onepaymi, uccnefoBaHUA onepauuii, | TeopeTuyeckune

OCHOBbI METOA0B U
moaenen

TEeopeTnyecKkoro n
9KCNepnmeHTanbHOro
nccnenoBaHmA B

TeopeTnyeckoro un
IKCnepumeHTaIbHOro
nccneanoBaHnA B

MeTobl TEOPETUYECKOTO U
3KCNepMMeHTabHOro
nccnefoBaHus B

BbIBOZAX W BblBOAAX nccnenoBaHua
onepaumi
YMeeT paunoHanbHO YMmeeT paumoHanbHo YMmeeT paumoHaabHo He ymeeT
NPUMEHATb NPUMeHATb NPUMeHATb paunoHanbHO
ecTecTBeHHOHay4Hble ecTecTBeHHOHay4YHble eCcTecTBeHHOHay4Hble NPUMEHATb
3HaHWA, MeToabl 3HaHWA, OCHOBHbIE METOAbl | 3HAHMSA, OTAE/bHbIE €CcTecTBeHHOHayYHbl

€ 3HaHuA, meToabl
TeopeTnyeckoro n
3KCnepnmeHTanbHO




npodeccuoHanbHoOM
OeATeNbHOCTH, pewwaTb
334341 IMHENHOro
nporpaMmmupoBaHua
rpapuyeckum m
CUMMNEKCHbIM METOLOM.

npogeccMoHanbHOM
AeATenbHOCTH, pewaTb
33aJa4n IMHenHoro
NporpamMmmMmmMpoBaHmA
rpapuyeckum m
CUMMNEKCHbIM METOL0M,
[ONycKaa He3HauUTebHble
owmnbkmM B BbIGOPE

npodeccMoHanbHOM
OeATeNbHOCTH, pewwaTb
33341 IMHEHOro
nporpaMmmmMpoBaHua
rpadpuyecknm u
CUMMNNEKCHbIM
MeTOoZ0M.O, AOMNYCKan
TUMWUYHbIE OWMNOKKU B

ro uccnegoBaHuA B
npodeccMoHanbHoOM
DeATeNbHOCTH,
pewatb 33434
JNINHEWHOrO
NporpamMmmmMpoBaHn
A rpapuyeckum um
CUMMNNEKCHbIM

3KCNepMMeHTaNbHOro
nccnefoBaHUs, MeToabl
nccnefoBaHUA onepauui
B NpodeccMoHaibHOM
[eaTeNlbHOCTH

3KCNEePUMEHTANIbHOTO
nccnefoBaHusa, MeToabl
nccnefoBaHuA onepaumii B
npodeccMoHanbHOM
AeATeNbHOCTH, AonycKas
He3HayuTe ibHble OWNOKM B
BblOOpE PaLMOHabHbIX
MeTOA0B

3KCNepuMMeHTaIbHOro
nuccnesfoBaHuUs, MeToabl
nccnefoBaHUA onepauui
B NpPodeccMoHaibHOM
[eATeNIbHOCTH, fonycKas
TUNUYHbIE OLWNOKK B
paccy»KAeHUAX 1 BbIBOJAX

paLMOoHanbHbIX METOA0B. paccy>AeHuAX 1 BbIBOAAX | METOAOM.
Bnapeet cnocobHOCTbIO Bnageet cnocobHoOCTbIO Bnageet cnocobHOCTbIO He Bnapeet
pauMoHanbHO NPUMEHATb | PaLMOHaNbHO MPUMEHATL paLMOoHanbHO NPUMEHATb | CNOCOBHOCTbIO
ecTecTBeHHOHayyHble ecTecTBeHHOHay4Hble ecTecTBeHHOHay4Hble paLnoHanbHO
3HaHMA, MeToAbl 3HaHWUSA, OCHOBHbIE MeTOAbl | 3HaHWA, OTAE/bHbIe NPUMEHATb
TEeopeTU4Yeckoro un TeopeTUyeckoro un MeTO/ibl TEOPETUYECKOro U | ecTecTBeHHOHay4Hbl

€ 3HaHUsA, meToabl
TEOPETUYECKoro un
3KCNepUMEHTaIbHO
ro uccnenoBaHus,
MeTozbl
uccnenoBaHus
onepayuii B
npodeccMoHanbHOM
LeaTeNbHOCTU

3. Pacnipenesienne oeHOK 32 OPMBI TEKYIero KOHTPOJISI U IIPOMEKYTOUHYIO aTTECTAINHIO

6 cemecTp:
Texkyumuii KOHTPOJIb!
JlaGopatopHble paboThI IO TEMaM

Tema 2. OCHOBBI JINHEHHOTO MPOTrPaMMHUPOBAHUS
Tema 3. [IpuknaaHbele ONTUMHU3AHMOHHBIE METOIBI PELICHUS 3a]a4 JJMHEHHOTO IPOrpaMMHUPOBAHUS

BrimonHeHne KaXx10ro0 OIEHOYHOTO Cpe€aCTBa OUECHUBACTCA IO HIKAJIC: OTJIMYHO, XOPOIIO, YIOBJICTBOPUTECIIHHO,

HCYOBJIETBOPUTEIILHO.

O6H.[a$[ OII€HKa 3a TCKyH.II/Iﬁ KOHTPOJIb MPEACTABIISACT coboit CpeaHEC 3HAUCHUC MCIKAY IMMOJTYUYCHHBIMU OILICHKAMU 3a BCC OLICHOYHBIC

CpeacTBa.

IIpomeskyTouHas aTrecTauus - 3a4€r.

[TpoMexxyTouHast aTTecTanys IIPOBOJUTCS MOCIIE 3aBEPIICHNS U3yUCHHUS TUCIUILIMHBI WK €€ YacTH B opMe, onpeesieMon
y4eOHBIM IUITAHOM 00pa30BaTENILHOM MPOTrPaMMBI C IIENBI0 OLIEHUTH paboTy 00ydaroerocs, CTeleHb YCBOCHNS TEOPETHUECKUX
3HaHMH, YPOBEHb CPOPMUPOBAHHOCTH KOMITETEHIIHH.
[IperonaBaTens, MPUHUMAIOIINH 3a4eT 00eCTIeYNBaeT CIIydaifHOe paclpeie]IeHne BAPHAHTOB 3a4€THBIX 3aaHUI MEXIy
00yJaromuMuCs ¢ TIOMOIIBIO OMIIETOB M/MIIN C IPUMEHEHNEM KOMITBIOTEPHBIX TEXHOJIOTHI; BIIPaBe 3a7aBaTh 00yJIaromeMycs

JOMOJIHUTCIIbHBIC BOIIPOCHI U AaBAaTh JOIOJHUTCIbHBIC 3a/IaHNUA TIOMUMO TCX, KOTOPLIC YKAa3aHbI B ounere.

3auer IPpOBOAUTCA 11O ouneram. B KaXXa10M oumere JIBa OLI€CHOYHBIX CPEACTBA: YCTHBIﬁ WJIH IMCbMEHHEIN OTBET Ha BOIIPOC U

IMPAaKTUICCKOC 3aJaHuC.

BrImmoHeHHE KaXI0TO 3adaHuA 3a MPOMEKYTOYHYIO ATTCCTAIUMIO OLCHUBACTCA 11O MIKAJIC: OTIMYHO, XOPOIIO, YAOBJICTBOPUTECIBHO,

HCYAOBJICTBOPUTECIILHO.

06111215{ OIICHKA 3a NPOMEKYTOUHYIO aTTECTAlIUIO ITPEACTABIIACT coboit CpeaHeC 3HAUYCHNUE MCIKAY NOJTYUCHHBIMU OLICHKAMU 34 BCC

OLICHOYHBIC CPCJACTBA HpOMe)KyTO‘IHOfI aTTCCTalluu.

B ciydyae HEBO3MOXXHOCTH YCTaHOBJIEHUSI CPEAHETO 3HAUCHHMS OLIEHKHU 33 IPOMEXKYTOUHYIO aTTECTALHUIO (HAIPUMEp, «XOPOILIO» WU

<<OTJ'II/I‘IHO)>), HUTOTOBasd OLCHKA BBICTABJIACTCA OK3aMEHATOPOM, UCXO/Id U3 MPUHIINIIA CIIPABEIIIUBOCTH U 6eCHpI/ICTpaCTHOCTI/I Ha
OCHOBaHUUN O6III€FO BIICYATJICHHUA O KQUCCTBC U HO6pOCOB€CTHOCTI/I OCBOCHHA O6y‘{aIOIHI/IMC$I JHUCHUITIINHBI (MO,HyJ'[SI).

Buasr oneHok:
Jlnst 3auera:
3a4yTeHO

He 3aureno

7 cemecTp:

Tekyluii KOHTPOJIb!
JlaGopatopHbie paboThI IO TEMaM
Tema 4. Teopust TBOHCTBEHHOCTH

Tema 5. Pemienue 3agau 1eJ0YHCICHHOTO IPOrPaMMUPOBAHUS
Tema 6. Pemenue 3aga4 HeMTMHEHHOTO MPOTPAMMUPOBAHUS




TectupoBaHnue o TeMaM

Tema 1. OCHOBHBIE OHSTHS AUCLUIITUHBI

Tema 2. OCHOBBI TMHEHHOTO NMPOrpPaMMHUPOBAHUS

Tewma 3. [IpuxiiagHble ONITUMU3ALMOHHBIE METOBI PEILIEHUS 3a1a4 JMHEHHOTIO IPOrpaMMHUpPOBAHUS
Tema 4. Teopust ABOHCTBEHHOCTH

Tema 5. Pemenue 3a1a4 1e104MCIEHHOTO IPOrPaAMMUPOBAHUSL

Tema 6. Pemenue 3agau HeTMHEHHOTO IPOTrPAMMUPOBAHUS

BeImonHeHNE KaXK0T0 OIIEHOYHOTO CPECTBA OIIEHUBACTCS M0 IIKAJIE: OTIMYHO, XOPOIII0, yIOBIETBOPUTEIHHO,
HEY/I0BIETBOPHUTENBHO.

OO011ast O1eHKa 3a TEKYIINI KOHTPOJIb MPEJCTaBISIET COO0 CpeiHee 3HaUCHNE MEXY ITOJyYeHHBIMH OLIEHKaMH 32 BCE OLICHOYHbIC
CpeACTBa.

HpOMemyTquan aTTeCTAalMA - OK3aMCH.

[TpoMesxyTouHast aTTecTanys IMPOBOJUTCS MOCIIE 3aBEPIICHUS U3yUSHNUS TUCIUILIMHBI WK €€ YacTH B JopMe, orpeessieMon
yueOHBIM IUIAHOM 00pa30BaTeNIbHOM MPOTrPaMMBI C LIENBI0 OLEHUTh paboTy 00y4aroIerocs, CTereHb YCBOCHUS TEOPETHUECKUX
3HaHWH, ypOBEHb CHOPMUPOBAHHOCTH KOMITETCHIIHH.

ITpenoxaBarenp, NPUHUMAIOIINI SK3aMEH 00ECIIEUNBACT CIIydalfHOE paclpeiejIeHIe BapUaHTOB 3K3aMEHAMOHHBIX 3aJaHni
MEKTy 00y4aromMMUCS C TOMOIIBIO OMIIETOB H/MIIN ¢ IPUMEHEHNEM KOMITBIOTEPHBIX TEXHOJIOTHH; BIIpaBe 3a/1aBaTh
o6yqalomeMyc;1 JONOJIHUTCJIbHBIC BOIIPOCHI U AaBaTh JOIMOJTHUTCIBHBIC 3alaHNU ITIOMUMO TCX, KOTOPLIC YKa3aHbl B ounere.
DK3aMeH NpoBOJUTCS 1o Ounertam. B kax oM OmiieTe Ba OIIEHOUHBIX CPEJICTBA: YCTHBINM MIINM MMCHMEHHBIM OTBET Ha BONPOC U
HNPaKTUYECKOE 3aJaHHE.

BrImonHeHne Kaxa0ro 3a1aHus 3a IPOMEKYTOUHYIO aTTECTALMIO OLIEHUBAETCS M0 IIKaJe: OTINYHO, XOPOILO, YAOBIETBOPUTEIBHO,
HEYOBJIETBOPUTEIIHHO.

OO011as O1eHKa 32 MPOMEXKYTOUHYIO aTTeCTallMIO IIPEACTABIISIET COOO0I cpeiHee 3HaUeHNE MEX/y IOJTYYeHHBIMH OIICHKaMH 32 BCEe
OILIGHOYHBIE CPEJICTBA IPOMEKYTOUHON aTTEeCTaLlUH.

B ciy4yae HEBO3MOKHOCTH YCTaHOBJICHHSI CPEAHETO 3HAUCHHMS OIICHKH 3a MPOMEXYTOUHYIO aTTECTALUIO (HAPUMEp, «XOPOIIO» WIIH
«OTIIMYHO» ), UTOTOBAsI OIICHKA BBICTABIIICTCS 9K3aMEHATOPOM, MCXOAS U3 IIPUHINIA CIPABENIMBOCTH B OECIIPHCTPACTHOCTH Ha
OCHOBAHUH OOIIETO BIEYATICHUSA O Ka4eCTBE M JOOPOCOBECTHOCTH OCBOCHHUS 00YJAIOUTIMCS AUCITUTUTHHBI (MOJTYJIS).

Bunel oneHok:

Jnst sk3ameHa:

OTian4yHO

Xopoo

Y 10BIIETBOPUTEIBHO

He ynoBnersopurenbHo

4. OueHOYHBIE CPEACTBA, MOPSIAOK UX MPUMEHEHHs] M KPUTEPUH OLleHUBAHUS

4.1. OueHOYHBbIE CPECTBA TEKYIET0 KOHTP OIS

4.1.1. JIaGopaTopHble padoThI

Tema 2. OCHOBBI TMHEHHOTO POTPAMMHUPOBAHUS

Tema 3. [IpuknaaHbele ONTUMHU3ALMOHHBIE METOIBI PELICHUS 3a]a4 IMHEHHOTO IPOrpaMMHUPOBAHUS
Tema 4. Teopust ABOCTBEHHOCTH

Tema 5. Pemenne 3aa4 nesl04MCIEHHOTO POTPAMMUPOBAHUS

Tema 6. Pemenue 3agad HEMTUHEHHOTO IPOTPAMMUPOBAHUS

4.1.1.1. ITopsiaox npoBeaeHHsI.

JlabopaTopHbIe pabOTHI POBOJATCS B YaChl Ay JUTOPHOU PaOOTHL.

Ilepes BBIMOITHEHUEM KaX 10 pabOThI CTYACHTHI-0aKaIaBphl TOHKHBI IPOPa0d0TaTh COOTBETCTRYIOLIHI MaTepHal, UCIIOb3Y S
KOHCIIEKTBI TCOPETHYECKUX 3aHATH, ICPUOJHUCCKUC U3TaHKS, YICOHO-METOAMYCCKHIE TOCOOUS M yUCOHUKH.

[To oxoOHYaHWU 3aHIATHH CTYIECHTHI O(OPMILIIOT OTYET IO KXKIOH padoTe, coOIoast Clieayryo Gopmy:

HauMeHoBaHHe TEMBI,

Lenb paboTsl;

3amaHue U CoAepiKaHKue BIMOJHEHHON padoThI,

ITuChbMEHHBIC OTBETHI Ha KOHTPOJIBHBIE BOIIPOCHI.

BeIBOIBI IO TIpOJICIaHHOM padoTe.

CHHCOK HUCIOJb30BAHHBIX HCTOYHHKOB.

4.1.1.2 Kpurepun oneHHBAHUS

OneHKa «OTJIIMYHO» CTABUTCS, €CJIM 00yUarouuics:

[IpaBuibHO BBIMOIHUI BCe 3aAanus. [IpoaeMoHCTprpoBa BEICOKUI YPOBEHb BiaJeHus MaTepuaioM. [IposiBieHbI MPeBOCXOIHBIE
CHOCOOHOCTH MIPUMEHSATH 3HAHUS M YMEHUS K BBHITIOJTHEHUIO KOHKPETHBIX 3a/IaHUH.

OueHka «X0polI0» CTABUTCS, €CJIU 00ydarommiics:

[TpaBWIIBHO BBIOTHHI OOJBITYIO YacTh 3a0aHui. [IpHCYTCTBYIOT He3HAUNTEIbHBIE OMUOKH. [IpoIeMOHCTPUPOBAH XOPOIIIHIA
YPOBEHB BJIaJIcHHUS MaTepHaioM. [IposiBICHBI cpeTHUE CIOCOOHOCTH MPUMEHATH 3HAHUS M YMCHUS K BBIITOJHCHUIO KOHKPETHBIX
3a/1aHuH.



OleHKa «yT0BJIETBOPUTEIbHO» CTABUTCS, €CJIH 00yUYalommics:

3amaHus BHIMOJHWI OOJiee YeM HarmoJoBHHY. [IpucyTCTBYIOT cephé3nbie ommOKku. [IpogeMOHCTPHPOBaH YI0BICTBOPUTEIBLHBIN
YPOBEHB BJIaJcHHUS MaTepHaaoM. [IposiBICHBI HU3KKE CIIOCOOHOCTH MPUMEHSATh 3HAHUS M YMEHUS K BBITIOJTHEHUIO KOHKPETHBIX
3aJaHUMN.

OueHka «HEYI0BJIE€TBOPUTEIbHO» CTABUTCSH, €CJIM 00yYaronuiics:

3aaHus BBINIOJTHUI MEHEE YeM HarojIoBHHY. [Ipo1eMOHCTpUPOBaH HEYIOBIETBOPUTEIbHBIA YPOBEHD BJIAJICHUS MaTEPHAIIOM.
IIposiBiICHBI HETOCTATOYHBIC CIIOCOOHOCTH MPUMEHSThH 3HAHUS M YMCHHUS K BBIOJHCHUIO KOHKPETHBIX 3aJJaHU.

4.1.1.3. ConepsxaHne OLEHOYHOI0 CPEACTBA
Tewmsr 2-6

6 cemecTp

JlaGopaTopnas padora Nel

I'paduueckoe pemenue 3agauu JUHEHHOTO MPOrPaMMHPOBaHHS
Pemmre rpaduyecky ciienyromue 3a1aqm.

1. ®upma BeImyckaeT miuaTbsd ABYX mozeneil A u B. Ilpu sTtom ucnonesyercs
TKaHb TpexX BU0B. Ha m3roroBieHue oqHOro ruiathst Mojenu A tpeGyercs 2 M TKaHU
NEepBOro BUAa, | M TKaHM BTOPOro BHAA, 2 M TKaHU TpeTbero Bujaa. Ha usrorosnenue
OJHOro IuaThst Mojenu B TpeOyercst 3 M TkaHu mepBoro Bujaa, | M TkaHM BTOpPOTO
BU/a, 2 M TKaHM TPEThEro BHJA. 3amachl TKaHM MEPBOrO BHIA COCTaBISIOT 21 M,
BTOpOro Buza - 10 M, Tperbero Buaa - 16 M. Beimyck ogHoro nzaenus tuna A NpuHOCUT
noxon 400 g.en., onHoro uznenus tuna B - 300 g.en.

CocraBbTe I1aH TPOU3BO/ICTBA, 0OecneunBaOUIMii upmMe HauOOIbIINI TOXO/.

2. Tlpu OTKOpME Kakl0e >KHBOTHOE [OJDKHO TONY4YUTh HE MeHee 9 el
MHUTATENILHOTO BEllecTBa S|, He MeHee 8 ej1. BemecTBa S, 1 He MeHee 12 eJ1. BemecTsa
S;. Jlnst cocTaBiieHMsi palMOHA WCHONB3YIOT 1Ba Buga kopma. CojepikaHue
MATATEJbHBIX BEHIECTB B | KI KaXJI0ro KOpMa M CTOMMOCTh KOpPMa IMPUBEJICHBI B

TabauLe:
Copieprxanue muTaTeaIbHbIX
[TutaresbHOE BEIIECTBO BelecTB B | kr kopma (en.)
Kopwm 1 Kopwm 2
S 3 1
S, 1 2
S; 1 6
CroumocTsb | Kr kopma (1.e1.) 4 6

CocraBbTe JHEBHOM PpalMOH HYKHOW MNMTATEIbHOCTH, MMHHMMH3HPOBAB
JIEHE)KHbIE 3aTPAThI HA TOT PALMOH.
3. Pemmte rpaduyecku 3amady JuHeitHOro mporpammupoBaHus. Haiigute
MaKCHMaJIbHOE U MHHIMAJIbHOE 3HAYE€HHE LeNeBON (yHKINH.
F = x, +x, — max (min)

3x, +x, 28,
X+2x526;
Xi—%y 53,

raex,,x, = 0.

JladopaTopHasi paGora Ne2
CuMIIEKCHBII METO/] pellleHUs 3a1a4M JIMHEHHOT0 NPOrpaMMHUPOBAHUS



Permmre cuMIIIIEKCHBIM METOJIOM CJICIYOIIHUEe 3a1a4u.

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

2x, +x, +x,=8§,

x, 20, j=E

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

X, +x, +tx,=5,

x, 20, j=15.

7 cemecTp

JlabopaTopnas padota Ne3

Pemenne oHOMHIEKCHBIX 3a]1a4 JIMHEITHOTO NPOrpaMMHUPOBaHUs ¢ HCTob30BaHueM Microsoft Excel
Juist Toro uToOb! pemnth 3agauy JIIT B TabnuuHoM penakrope MicrosoftExcel, He0OX0ANMO BBITIOJIHUTE CIIEAYIOIINE JCHCTBHSI.
1BBecTu ycnoBue 3a1a4u:

CO3J1aTh 3KpaHHYI0 (GOpMy AJIs BBOJA YCIOBUS 3aJa4H:

NIEpEeMEHHBIX,

uenesoit pynkuun (1{D),

OrpaHUYEHUH,

T'PaHUYHBIX yCIOBHH;

BBECTH MCXO/HBIE JaHHBIC B AKPaHHYIO (OpMYy:

ko3 dunueHTs 1D,

K03(h(UIHMEHTHI TIPH NIEPEMEHHBIX B OTPaHUYCHUSIX,

IIpaBbl€ YaCTU OTPAHUUYEHUN;

BBECTH 3aBHCHUMOCTH U3 MaTeMaTHUECKOH MOJIETN B KPaHHYIO (GOpMy:

¢dopmyny mns pacuera LD,

(dhopMyJIBl IJIsI pacyeTa 3HAUCHHU JICBBIX YaCTeH OrpaHUYCHUN;

3agath L1® (B okHe «Ilouck pemeHns»):

LIEIEBYIO SUEHKY,

HanpasiieHue ontumuzanuu L O;

BBECTH OIPaHUYCHHUS ¥ TPaHUYHBIE ycIIoBUs (B okHe «[lonck pemenus»):

STYEUKN CO 3HAYCHHUSMU [IEPEMEHHBIX,

IpaHUYHBIE YCIOBUS JUIS IOy CTUMBIX 3HAUEHHH MEPEMEHHBIX,

COOTHOUICHHSI MEXK/y MPABbIMH U JICBBIMU YaCTSIMH OTPaHUYCHHIA.

2Pemts 3a1a4y:

Yemanogums napamempwl peutenus 3aoayu (B okHe «I1OUCK peleHus»);

sanycmums 3a0ayy Ha pewenue (B okte «I[IOUCK pemeHus);

8vibpamv gopmam 6b1600a peuwtenusi (B OKHE «Pe3yJIbTaThl TOVCKA PEIICHHSD ).

TTPUMEP PEIIEHU OL[HOI/IHI[EKCHOI7I 3AJIAYNA JIIT
PaccMoTpuM npuMep HaxO0KAEHUS peleHust IUIsl caeayoueil oqHounaexcHo 3anaun JIII:

L(X )=130,5x, + 20x, + 56x, +87,8x, — max;
—-18x, +2x, + x, —4x, =756,

—6x, +2x, +4x, —x, 2450, AN
4x —15x, +10,4x, +13x, <89,
V\-i 2 O’. j =-l)_4

BBOJI UCXOAHBIX JJAHHBIX
Co3z0anue 35KpaHHou opmbl u 8600 8 Hee YCI08UA 3a0aiU
OkpanHas (opma JuIs BBOJA ycinoBui 3a1auu (1.1) BMecTe ¢ BBEICHHBIMU B Hee MCXOAHBIMHU JJAaHHBIMH NIPE/ICTaBIIeHa Ha puc. 1.1.



2 Microzoft Excel - Npumep_1_xls

”ﬁ Pain Npaeka Bua Boraeka Popmar Cepedc OaHHele DkHo 7 ;[ilil

Fé | =|
A | B | ¢ | b [ E] FE | & | H [ T

1 MEPEMEHHBIE —
2 |HMma #1 2 #3 A4

3 |3Havenue | | | | |

4 [HeewH.rp. 0 ] ] ] L

5 3Ha4eHWe Hanpaen.

6 [Koah LU 1305 20 86 878 Jmax

7

] OrPAHWMEHKWA o
9 |Bug e, 4acTe 3Hak Mpag. 4acTe

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

11 |Orpan.2 -6 2 4 -1 = 450

12 |Orpan.3 4 -15 104 13 = g4
I41|q4 [» M mcT1 4 RicTs [/ |4] L ol

Puc. 1.1. Dxpannas ¢popma 3anaun (1.1) (kypcop B sueiike F6)

B skpanHoii popme Ha puc. 1.1 kaxmol nepeMeHHON B KoMy KO(DQHIIEHTY 3a1a4H OCTaBJICHA B COOTBETCTBHE KOHKPETHAs
sueiika B Excel. IMs sraefiku cocTout u3 OyKBEI, 0003HaYaromel cTonoer, i Iudpsl, 0003HAYAOIICH CTPOKY, HA TIEPECEUCHUN
KOTOpBIX HaxoauTcs o0bekT 3aaaun JIII. Tak, Hanmpumep, nepeMenHbIM 3aa4u (1.1) coorBercTByIOT stueiiku B3 (x1), C3 (x2),
D3 (x3), E3 (x4 ), koadpdpunmentam LD coorsercTByIoT siuetiku B6 ( ¢1 = 130,5), C6 ( c2 = 20), D6 ( c3 = 56), E6 (¢4 = 87,8),
MPaBBIM YacTsIM OTpaHUYeHHit cooTBeTCTBYIOT stueiiku H10 ( bl = 756), H11 (b2 = 450), H12 (b3 = 89) u 1.1.

Be00 3asucumocmeit uz mamemamuueckou Mooenu 8 IKPAHHYIO Gopmy

3aBucumocts s LD

B staeiiky F6, B koTOpoii Oynet oroOpakaTtbes 3HaueHue 1D, HeoOxoammo BBecTH GPOpMYITy, IO KOTOPOI 3TO 3HAUYEHHE OyIeT
paccuurtano. Cornacho (1.1) 3Hauenue LI® onpesensercs BeIpaKeHHEM

130,5x1 + 20x2 + 56x3 + 87,8x4 . (1.2)

Hcnonp3yst 0003Ha4eHNs1 COOTBEeTCTBYOIHX stueek B Excel (em. puc. 1.1), popmymy st pacaera O (1.2) MoXKHO 3ammcaTh Kak
CYMMYy TIPOU3BEACHUH KaXKIOH U3 TYeeK, OTBECHHBIX IS 3HaYCHHH niepeMeHHbIX 3anaun (B3, C3, D3, E3), Ha cOOTBETCTBYIOIIYIO
siueiKy, oTBeAeHHY 0 1 kodhdurmentos L[D (B6, C6, D6, E6), To ecth

B6x B3+ (C6x C3+D6xD3+E6xE3. (1.3)

UYroOsl 3anate Gopmyiy (1.3) HeoOxoaumo B siueiiky F6 BBecTH cienyrolee BbIpakeHHE M HaXaTh KiaBuiry «Enter»

=CYMMIPOM3B(B$3:E$3;B6:E6), (1.4)

rJie CMMBOJI $ mepes; HOMepOM CTPOKH 3 03HaYaeT, YTO MPH KOMMPOBAHUH 3TOM (GOpMyJIbI B pyrue MecTa incra Excel Homep
CTPOKH 3 HE U3MEHHUTCS;
CHMBOJI: O3HAaYaeT, 4To B (opMyJie OyayT HCIOIb30BaHbI BCE SUEHKH,


about:blank

pacTooXKeHHBIE MEXK Ty sTUeiKaMy, YKa3aHHBIMH CJIEBa M CIIpaBa OT JIBOETOUMs (Harpumep, 3anvch B6:E6 yka3piBaeT Ha sTUeiiku
B6, C6, D6 u E6). ITocie aToro B meneBoit stuciike mosieurcst 0 (HysieBoe 3Hauenue) (puc. 1.2).

> Microzoft Excel - Npumep_1.xls
“ﬁ Faiin Npaska Bug Beoraska FPopmar Cepeuc OadHele Orpo 7 =8|
Fé | =| =CYMMNPOWIB(ES3:E$3;B6:E6)
A [ B | ¢ | 0 | E[ F | 66 [ H | T
1 NEPEMEHHbBIE —
2 mA #1 w2 #a )
3 |3nauenue | | | | |
4 |HureH. rp. 0 0 0 0 (W)
] JHaveHwe Hanpaen.
6 [Koap L 1305 20 56 878 Olmax
7
a OrPAHHYEHHA i
9 |Bug INee. yacTe 3Hak Mpae. 4acTe
10 |Orpan. 1 -18 2 1 -4 0= 756
11 |Orpan.2 R 2 4 -1 0== 450
12 | Orpan.3 4 -1 A 10,4 13 0= ag
I11|q4|b [ et £ mers £ |4] | L'JJ
Puc. 1.2. Dxpannas ¢popma 3amaun (1.1) mocne BBoga Bcex HEOOXOAUMBIX Gopmy (Kypcop B siuetike F6)
IMpumeuanuel.l. CymectByeT Apyroii ciocob 3amanus ¢pyakiuid B Excel ¢ momomipro  pexunma «BcraBka GbyHKIUR,
KOTOPBIit MOKHO BBI3BaTh U3 MEHIO

«BcTaBkay WM MIPH HAXKATUH KHOIIKH « fX «Ha cTaHmapTHON maHenn HHCTpyMeHTOB. Tak, HanpuMep, hopmyiy (1.4) MOKHO 3a1aTh
CJICTYFOLITM 00pa3oM:

Kypcop B one F6;

HaxaB KHOTKY « fX »,Bb130BHUTEe OKHOCMacTep GyHKuiA — mar 1 u3 2»;

BbIOepUTe B 0KHe «KaTeropus» kaTeropuio «MaremMaTudecKkue;

B okHe «DyHkuus» Beideputedynkimo CYMMIIPOU3B;

B nosiBuBIIeMcs okHe « CYMMITPOU3B» B ctpoky «Maccus 1» BBeaure Boipakerne B$3:E$3, a B ctpoky «Maccus 2» —
BEIpakeHue B6:E6 (puc.1.3);

Iocyie BBO/A sSiUeeK B CTpokH «Maccus 1» u «Maccus 2» B OKHE

«CYMMIIPOU3B nosBATCS YHCIIOBBIC 3HAYCHHS BBEJCHHBIX MacCUBOB (cM. puc. 1.3), a B akpanHoi#l popme B stueiike F6
MOSIBUTCS TEKylllee 3HaYeHUE, BBIYMCICHHOE 110 BBEJIGHHOH (opmyIte, To ecTh 0 (Tak Kak B MOMEHT BBoJa (hOPMYJIbI 3HAUCHUS
MIEpEMEHHBIX 3aJja4l HyJIEBbIE).

YMMOAPCESE
Maccuel I :"J = {0;0;0;0+
Maccre2 |B6:E6 ] = {130,5;20;58;587,5¢
MaccHes 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. Brox dhopmynsl ans pacyera L{® B okHO «Mactep QyHKIHiD»



3asucumocmu 01 egvix yacmetl oepanuyeHul

JleBbie yacTu orpanndennii 3anaun (1.1) mpeacTaBisgOT CO00M cymmy npoussedenuti KaxXI0N U3 si9eeK, OTBEACHHBIX IJIs 3HAYCHHUI
nepemenHbIx 3amaun (B3, C3, D3, E3), Ha cOOTBETCTBYIOMIYIO STUEHKY, OTBEACHHYIO I KO HUITUEHTOB KOHKPETHOT O
orpannuenus (B10, C10, D10, E10 — 1-e orpannyenue; B11, C11, D11, E11 — 2-¢ orpanuuenue u B12, C12, D12, E12 — 3-¢
orpanuueHue). opMyIibl, COOTBETCTBYOIIUE JICBHIM YACTSIM OTPAHUYCHUM, IPECTaBICHbI B Ta0M. 1.1.

Tabauya 1.1

®Dopmybl, onMckIBatoMmue orpanuaeHus Mmoxend (1.1)

/leBas YacTb OrpaHMYeHus dopmyna Excel

-1,8x1 + 2x2 + x3 - 4x4 nan =CYMMIMNPOW3B(BS$3:£53;810:£10)
B10x B3+ C10x C3+D10x D3 + E10 % E3

- 6x1 + 2x2 + 4x3 - X4 nan =CYMMIMPOW3B(BS3:E$3;811:£11)
B11xB3+C11xC3+D11xD3+E11xE3

4x1 -1,5x2 +10,4x3 +13x4 nnn =CYMMIMPOW3B(BS$3:£53;812:£12)
B12x B3+ C12x (3 + D12 x D3 + E12 x E3

Kaxk BumHO 13 Tabin. 1.1, hopmyuisl, 3anaroniye JieBble 4acTH OrpaHudeHuii 3aaaun (1.1), oTau9aoTest APYT OT Apyra U oT GOPMYJIbI
(1.4) B ueneBoii siueiike F6 TOILKO HOMEPOM CTPOKU BO BTOPOM MAaccCUBe. DTOT HOMEp OIpeNesieTCs TOW CTPOKOH, B KOTOPOH
OTpaHUYCHUE 3aIMCAHO B dKpaHHOH (hopme. [ToaToMy It 3ajaHNs 3aBUCIMOCTEH /IS JIEBBIX YacTell OrpaHWICHUN TOCTAaTOYHO
CKOTIMPOBATh (POPMYITy U3 IENIEBOM SUCHKN B TUCHKH JICBBIX YacTel orpaHmdeHu. [ 3Toro HeoOX0aIMo:

MMOMECTHTh KypCcop B IOJIC 1eIeBOH stuciiku F6 u ckonupoBaTh B Oydep comepxumoe stuciiku F6 (knapuramu «Ctrl-Inserty);
MOMEIIATh KypCOp MOOYEPEIHO B OIS JIEBOM YacTH KaXXI0ro U3 orpanuucHuii, To ecth B F10, F11 uF12, u BcTaBiaTh B 3TH MOJIS
conepxumoe Oydepa (kmaBurramu «Shift-Inserty) (mpu 3ToM HOMEp STYEEK BO BTOPOM MaccuBe (HOpMYJIbl OyIeT MEHSATHCS Ha
HOMEp TOW CTPOKH, B KOTOPYIO ObLTa Mpow3BeIeHa BcTaBka U3 Oydepa);

Ha skpane B noyisix F10,F11 u F12 nosiurcs 0 (HyneBoe 3Havyenue) (cm. puc. 1.2).

ITPOBEPKA TTPABMJIBHOCTU BBEJIEHU A ©OPMVII
J1J1st IpOBEpKM MPaBUIILHOCTH BBEJICHHBIX (DOPMYJI IIPOU3BOJIMTE [TOOUESPEHO IBOWHOE HAXKATHE JICBOW KIIABHIIH MBIIIU HA SYCHKH
¢ popmymamu. [Ipu 3TOM Ha 3KpaHe paMKOi OyIyT BBIIESIATHCS STYSHKH, UCTIONB3yeMble B popmyie (puc. 1.4 u 1.5).
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20 Microsoft Excel - NMpumep_1.xls
”ﬁ Paiin [paerka Bua Bcraeka FPopwar Cepeuc JanHeie OrHo 7 ;lilﬂ
cvmmnporss | v X o =| =CYMMNPOM3E(E$3:EF3; B6:ER)
A | B | ¢ | b [ E [ F | & | H | T
1 NEPEMEHHLIE —
2 |[Mma A1 w2 #a =l
3 | Zravenme | | | | l
4 |HuzeH. rp. 0 0 a a Li@
5 JHaveHHe Hanpaen.
6 |Koad. LT | 1305 20 pala] 87 8 =CYMMNPOKWSB(EY3: B, E6: ER)
7
a OrPAHHUMEHKWA s
9 Bun Nee. JacTe | 3HaK MNpag. YacTe
10 | Orpan. i -1 2 1 -4 0= e
11 |Orpan.2 A 2 4 -1 0 == 450
12 |Orpan.3 4 -15 104 13 0 == e
H*I |q1 [» (s et et /1 | 4| | LIJJ

Puc. 1.4. [IpoBepka MpaBUIBHOCTH BBEACHHUS (POPMYJIBI B IIEJICBYIO siuciiky F6

. Microzoft Excel - Npumep_1 . xls
”ﬁ FPaiin [lpaeka Bug Bcraeka Fopmar Cepedc JadHeie OkHo 7 ;lilﬂ

CymMmrolEE | v| M o =| =CYMMNPOMIB(EBS3:ES3;B12:E12)

A | B [ ¢ | b [ EJ] F | 6 | H [ T

1 MEPEMEHHBIE —
2 (Mma A1 #2 #3 A4

2 |3navenue | | | | l

4 |HuseH. rp. 0 0 0 0 L@

5 3HaveHue Hanpaen.

B |Koat. LU 1305 20 56 878 O]max

7

g OrPAHWMEHHWA i
9 |Bun INee. vacte | 3Hak MNpae. 4acTe

10 | Orpan. i -1.8 2 1 -4 0= 756

11 |Orpan.2 £ 2 4 -1 0 == 450

12 |Orpan.3 | 4 -15 104 13=|=CYMMI'IF'OH3EI[EI$3:E$3;B12:E12]|
H1|q4 v [P et 4 Mkera [/ | 4] I

Puc. 1.5. TIpoBepka npaBmIbHOCTH BBeeHUS (popMybl B stueiiky F12
JUI 1€BOH yacTU orpaHUueHHs 3

3ananue neneBor GyHKINU
JlanpHeiimme nedcTBUS MPOU3BOAATCS B OKHE «I1OMCK pemIeHuns», KOTopoe BhI3bIBaeTCs M3 MeHio «CepBucy (puc. 1.6):

[IOCTaBbTE KYpPCOP B IOJIE€ «Y CTAHOBUTH LIEJIEBYIO SUEHKY»;
BBeUTE ajpec nenesoi siuekiku $F$6 nnm caenaiite oHO HaxkaTHe JICBOM KIIABHIIIM MBIIIH HA LENEBYIO SUCHKY B dKpPAHHOH hopme

- 9T0 OyZeT paBHOCWIIEHO BBOJY alipeca ¢ KIIaBHATyPHI;
BBeAuUTE HanpasieHue ontuMmusanuu LD, menkHyB ouH pa3 JIeBOU KIaBUIIEH MBIIIH 110 CEJIEKTOPHONU KHOTMKE «MaKCUMaIbHOMY

3HAYCHUIO» .



MNoMck peweH4n EHE |
EEINONHHMTE I

PaBHOM: ¥ MakcHMMANEHOMY SHAYEHHHD " 3HaqeHHHD: |EI
= = SAKpPEITE

i MHHHMANEHOMY SHAYEHHMHD

WCTAHOEMTE WENEEYHD

ZMEHEA AYEHKH;

|$E$3:$E$3 :NJ MpeanonoxHTE |
HOrpaHHYEHHA: ml
§B3:5ES3 »= §B$FESA =l posaemre |

$F$10 = $H$10
$FE11 == §HELL

zMEHHTE
$Ff12 == §HE12 — |

BOCCTAHOEMTE |
_NpaEka |

;I ¥AanuTE

Puc. 1.6. Okno «Ilouck pemenus» 3agaun (1.1)

B600 oepanuuenuii u epanuynvix yciosuti 3adanue aueex nepemennblx

B okHo «Ilouck pemenus» B noie «M3mMeHss ssueliKu» BIUIINTE aapeca

$B$3:$ES$3. HeoOxommMBle agpeca MOKHO BHOCHTD B mmojie « I3MEHsS SIeHKI) U ABTOMATHYECKHU ITyTEM BBIIECIECHHS MBIIIBIO
COOTBETCTBYIOIINX SYEEK EPEMECHHBIX HEMTOCPEICTBCHHO B SKPAHHOU (popme.

3adanue epaHuyHbIX YCI08UU Ol QONYCIMUMbIX 3HAYEHUL NepeMenHblX

B Hamrem ciydae Ha 3Ha4€HUsI IEPEMEHHBIX HAK/IAbIBACTCS TOJBKO IPAHUYHOE YCIIOBHE HEOTPUIATEILHOCTH, TO €CTh UX HIKHSS
rpaHuIa J0JKHA ObITh paBHa HyIO (cM. puc. 1.1).

Haxxmute kHOTIKY «/]00aBUTEY, IMOCIe Yero MosIBUTCS OKHO «J{o0aBieHue orpannmdeHus» (puc.l.7).

B mone «Ccplika Ha sS9eiiKy» BBEIHUTE aJpeca SUeeK MepeMeHHbBIX

$B$3:$E$3. DT0 MOKHO c/€1aTh KaK C KJIaBHATYPbI, TAK U ITyTEM BBIZEIEHHUS MBIIIBIO BCEX TUEEK MEPEMEHHBIX HEMTOCPEACTBEHHO
B DKpaHHOH dopme.

B mone 3HaKa OTKpPOWTE CITUCOK IMpeIaraéMbIX 3HAKOB U BEIOEpHUTE ° .

B mone «Orpannuenne» BBEIUTE ajipeca ueek HUKHEH MpaHuIlbl 3HAYeHUH epeMeHHBIX, TO ecTh $B$4:$ES$4. Ux Tarke MOKHO
BBECTH ITyTEM BBIJCIICHHS MBIIIBIO HETIOCPEICTBEHHO B 3KpaHHOH Qopme.

JNofiaBneHHe orpaHHIEHHA 7]

CChINKa Ha A4EAEY: OrpaHHYEHHE:

$B43:$E43 A == x| |=$B$4:4E44] Y

DR, l OTHMEHa | AobAEMTE | _MpaEKa |

Puc. 1.7. Jlob6aBieHue ycioBHsI HEOTPUIATEIILHOCTH TTepeMeHHBbIX 3a1a4u (1.1)
3adanue snaxkos oepanuyerun £ , 3, =
Haxxmute kHOTIKY «J{006aBUTE» B OKHE «Jl0OaBIeHNE OTpaHIMUEHUS.
B none «Ccpuika Ha siueiiKy» BBEIUTE aJipec SYeHKU JIBOM YacTH KOHKPETHOTrO orpanuueHus, Hanpumep $F$10. Oto
MOJKHO C/IE€NATh KaK C KJIABUATYPBbI, TaK U ITyTEM BBLACICHUS MBIIIBIO HY>KHOU sUEHKU HEITOCPEACTBEHHO B 9KPAHHOM
dopme.
B cootBercTBHH € ycioBueM 3a1auu (1.1) BEIOpaTh B nose 3HaKa HEOOXOMMBIH 3HAK, HATIPUMED =.
B none «OrpaHndeHne» BBEAUTE aapec TYCHKH TPaBOi YaCTH pacCMaTpHBAEMOro orpannueHust, Hanpumep $H$10.
Amnanornuno Beeaute orpannuenus: $F$11>=$H$11, $F$12<=$H$12.
IToxTBepauTe BBOJ BCEX MEPEUUCIIEHHBIX BhIIIE yCIOBUNA HaxkaTeM KHonku OK.
OxHo «ITouck perieHus» MociIe BBOAA BCEX HEOOXOANMBIX AaHHbIX 3a1aur (1.1) nmpeacrasneno Ha puc. 1.6.
Ecnu npu BBoJie ycIoBUs 3a/ja4i BOSHUKAET HEOOXOMMMOCTh B N3MEHEHHUH WJIH yJaJICHUH BHECEHHBIX OIPaHUuCHHUIN
WJIM TPAHUYHBIX YCIOBHUI, TO 9TO JENIAIOT, Ha)KaB KHOIKH «3MeHHTE» WK «Y 1anuTe» (cM. puc. 1.6).

PEHIEHUE 3AJAYU

Yemanoeska napamempog pewenus 3adauu

3amada 3anmyckaeTcs Ha pemieHue B okHe «[lowck pemenus». Ho npeBapuTensHO il YCTAHOBJICHUSI KOHKPETHBIX
rapamMeTpoB PeUICHHs 33/1a4 ONTHUMHU3AIINH ONPEIEJICHHOIO Kilacca He00X0IMMO HaKaTh KHONKY «I[lapameTpsi» 1
3aMO0JHATH HEKOTOpHBIE ToJist okHa «[lapameTprl moucka pemerus» (puc. 1.8).
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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. [TapameTpsl mowcka pemeHus, moaxosmue st 6onpmmmacTBa 3ana4 JIIT [Mapamerp « MakcuManbHOE BpeMsD»
CITy’KUT JUI1 Ha3HauUCHHsI BPEMEHH (B CEKYHJIax), BBIICIIEMOro Ha pelieHHue 3a1a4i. B noje MokHO BBECTH BpeMs, He
npesbimaroree 32 767 cekyHn (6oaee 9 yacon).

[Mapamerp «IIpeaenbHoe Ymca0 HTEpanniny CIyXUT IS YIPABICHNS BPEMEHEM PEIICHHUS 3a/[audl ITyTeM OTpaHHICHUS
YHCJla IPOMEXYTOUHBIX BBIUMCICHUN. B mojie MOKHO BBECTH KOJIMUYECTBO UTEpalLUii, He mpeBblaomee 32 767.
ITapametp «OTHOCHTEIbHAS OTPEIIHOCTEY CIIY>KUT JUIS 3aJaHUS TOYHOCTH, C KOTOPOH ONpeAessieTCss COOTBETCTBHE
SAYEUKHU 1eJIEBOMY 3HAUCHHIO WM NPUOIIKEHHE K YKa3aHHBIM IrpaHuiaM. [lone 10mKHO coaepikaTh YUCIO U3
nuHTepBasa oT 0 10 1. UeM menbie KOTUUECTBO ASCATHYHBIX 3HAKOB BO BBEJCHHOM YHCIIE, TEM HUd#ce TOYHOCTb.
BeIcokast TOYHOCTH yBEIHYHT BpeMsI, KOTOpoe TpeOyeTcs AJIsl TOro, YTOOBI COIEINICs MPOLECC ONTHMHU3AIINH.
[Mapamertp «JlomycTumoe OTKIOHEHHUE» CITyKUT AJISL 3aaHUs JOIyCKa Ha OTKJIOHEHHE OT ONTHMAJIbHOTO PEIICHNs B
LIEJIOUNCIIEHHBIX 3a7adax. [Ipu ykazaHuu OOJIbIIEro JOIycKa MOUCK PEelIeHNUs 3aKaHIMBaeTCs OBICTpee.

ITapameTp «CX0aMMOCTB)» IPUMEHSETCS TOJIBKO NP PEIIeHNH HEeIUHEHHbIX 3a1a4.

VYcranoBka duaxka «JIuHeitHas Mozelb» o0ecriedyrBaeT yCKOPEHUE MONCKa PELICHUsI IMHEHHOM 3a/1auH 3a CUeT
IIPUMEHEHNE CUMILIEKC-METOIa.

IMonTBepauTe yCcTaHOBIEHHBIE TApaMeTPhl HaxkaTHeM KHONKH «OK».

3amyck 3a/1auu Ha penieHne

3armyck 3a/1aud Ha pelIeHne Ipou3BOAUTCS 13 OkHA «[lonck pereHns» myTeM HaxaTus KHOIKU « BBIIOTHUTEY.
Ilocne 3amycka Ha peleHue 3agaun JIIT Ha SKpaHe TMOsBIIAETCS OKHO

«Pe3ynpTaThl IOMCKA pEIICHUs C OJHUM U3 COOOIICHH, TpeIcTaBIeHHbIX Ha puc. 1.9, 1.10 m 1.11.

PEBHﬂbTﬂTH nNoWMCKa peweHJs BE

PewerHe HafgeHo, Bce orpaHHYeHHA M YCNoEHA

ONTHMANEHICTH EEINONHEHE Tuvn oTHeTa
PezyvneTaTtel - |
% ‘CoMpaHMTE HaRAEHHDE PELIEHHE | ¥ CTOMAHBOCTE
Mpeaens
" BOCCTAHOBMTE HCx0AHBIE SHIHEHHA "l

R I OTHEHS COXPAHMTE CUWEHADHH, .. _Npaera I

Puc. 1.9. Coobienne 00 yCrnienHOM peleHNH 3aJauu



PEEHI’II:TEITH NMNOWUCKA pelleHHA BE

MOMCE HE MOMET HERTH NO4X0AALED PEWEHHSA,
TN oT4eTa
PesyneTaThl -
& {C0MPAHHTE HAHABHHOE PRLLEHHE | YCTOMHHBOCTE
Mpeaensl
¢ BOCCTAHOBMTE HCXOAHBIE SHAYEHHA "l
Ik I OTHMEHS I COXpaHHTE CUEHAPHA. . . | _Npaeka |

Puc. 1.10. Coobmenne npy HECOBMECTHON CHCTEME OTpaHUICHUH 3a1a9n

PEEHﬂbTﬂ.TH NoWCKa peweHAA EE

FHAYEHHA LENEE0A AYEFKK HE CxX0AATCH,
THn oT4eTa

PezyneTaThl
WCTORYMEDCTE
Mpeaens

[
[/

CMpaEka |

¥ {COXpaHHTE HAHABHHOE DEWEHHE |

(. BOCCTAHOBHTE HCXOAHBIE SHAYEHKA

o< |

OTHEHA Co0xpaHHTE CUEHARHHA, .

Puc. 1.11. Coobuienne npu HeorpanudeHHoCTH L[D B TpeOyemMom HampaBiIeHUH

WHorna cooOmenust, mpenacrapieHnsle Ha puc. 1.10 u 1.11, cBHIETETBCTBYIOT HE O XapaKTepe ONTUMAIBHOTO PEIICHHS
3aJ[a4M, a 0 TOM, 4TO IPH BBOJIE yCIOBUi 3anaun B Excel Opun nomymiens! ommoky, He no3Bosstroniie Excel Haiitn
ONTUMAJIBHOE PEHIEHUE, KOTOPOE B IEHICTBUTENILHOCTH CYIECTBYET.

Ecnu npu pemennu 3amaqn JIII Beinaetcsa cooOIeHrne 0 HeBO3MOXKHOCTH HAX0XKJICHHS PEIICHUS, TO BO3MOXKHO, UTO
NPUYMHA 3aKITI0YaeTcs B OIIMOKax BBoJA ycioBust 3aaaun B Excel. [loatomy, mpex/e 4em Jienath BHIBOJ O
MIPUHITUITHATBHON HEBO3MOXHOCTH HAXOXKACHUS ONTHMAIBHOTO PEIIeHHS 3aaqH, IPOBEPhTE: HE ObLIO JH JOMYIIIEHO
OIHMOOK IO X0y BBITOJHEHUS 3aJaHus?

B Tom cirydae, korza npu 3amnoyiHeHnH nosiel okHa «Ilonck pemenns OblUIH AOMYIIeHb! OIIHOKH, HE TTO3BOJIAIONINE
Excel npuMeHUTh CUMILIEKC-METOI ISl PEIISHUs 3a/Ia4 WJIM JIOBECTH €€ PEelIeHHE 10 KOHIIA, TO MMOCIe 3aIycKa
3a[]aud Ha PelIeHNe Ha IKpaH OyeT BBIaHO COOTBETCTBYIOIIEE COOOIICHHE C YKa3aHHEM MPUIHHBIL, TI0 KOTOPOH
pemieHue He HaiiieHo. HOTIa ciumkoM Manoe 3HaueHHue napamerpa « OTHOCHTENbHAs MOTPEUTHOCTEY» HE T03BOJISET
HallTH oNTUMaIbHOE pemieHue. s ucnpaBiaeHus 3TOM CUTyalMy yBEIHYUBaTe NOrPEIIHOCTD IOPa3psAHO, HAIPUMED
ot 0,000001 mo 0,00001 u T.x.

B oxHe «Pe3ynpTaThl MONCKA PEHICHUSNIIPEICTABICHBI HA3BaHUS TPEX THIIOB OTIETOB: «Pe3yIpTaTsy,
«YcToitunBocThY, «IIpenensny. OHM HEOOXOIUMBI TIPH AHAIN3E TTOIYYEHHOTO PEIICHUS Ha YyBCTBUTENBHOCTD. J{s
TIOJIyYEHHUS Ke OTBeTa (3HaUeHUH nepeMeHHbIX, [[D u JIeBbIX YacTell orpaHuYeHui) MPsSMO B KpaHHOH (HopMe MPOCTOo
Haxkmute KHONKY «OK». ITocne saToro B a3kpanHOH (opMme MosBiIseTcs ONTHMAIBLHOE pelleHue 3axauu (puc. 1.12).

2 Microsoft Excel - Mpumep_1.zls
”ﬁ Paiin [paeka Buo Boraska Poprar Cepeuc JanHeie OkHo 2 _Iﬁllil
Fé | =| =CYMMNPOM3E(B%3:E$3, B6: EE)
A | B | ¢ | b [ E [ F | & | H | 3
1 NMEPEMEHHbLIE —
| 2 | MmA 1 A2 #3 #d
| 3 |Znauenve | 100BE1] 546 444] 0] 35225
| 4 |Huwn rp. 0 0 0 0 Lo
| 5 3HaueHue Hanpaen.
| 6 |Koad. Lid 130 45 20 ol 57.8) 27452 714 lmax
7
B OrPAHHYEHHA b
| 9 |Bug INeE. 4acTe 3Hak Mpae. YacTe
| 10 | Crpan. 1 -1.48 2 1 -4 78k |= il
| 11 |Orpan.2 -G 2 4 -1 450 »= 450
| 12 |Orpan.3 4 14 10,4 13 89 <= g9
13 x
[ A e (s Tl MncT3 f | 4] | LIJ_‘

Puc. 1.12. Dxpannas ¢popma 3agaun (1.1) mocie moaydeHus perieHus
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LEJIOYUCIIEHHOE ITPOI'PAMMMNPOBAHUE

Jomyctum, 9to K ycrmoBuro 3a1a4du (1.1) mobasmiocs TpeboBaHME IIETOYNCICHHOCTH 3HAYCHIH BCeX ITepeMeHHBIX. B
9TOM CITy4yae OIMCAHHBIH BBIIIE MPOIECC BBOJA YCIOBHUS 3aa4l HEOOXOAUMO 00NOIHUMb CIETYIOMNMHY IaraMm.

B skpanHoli PpopMme yKakuTe, Ha Kakue NepeMEeHHbIe HaKJIaIbIBaeTCsl TpeOOBaHKE LIEIOYUCICHHOCTH (3TOT HIar
JieaeTest A HATJISLTHOCTH BOCTIPUATHS ycinoBus 3agaqn) (puc. 1.13).

B okne «Ilouck pemenns» (MeHto «CepBuc»®«Ilouck perienus»), HaKMUTE KHONKY «/{00aBUTEY U B TOSIBUBILIEMCS
okHe «JlobaBieHNEe OrpaHUIECHHI» BBEANTE OTPaHUICHUS Cieayromum obpazom (puc. 1.14):

B moJie «CChIIKa Ha SIYeHKY» BBEIHUTE aIpeca siueek IepeMEHHBIX 3ama4n, To ecTh $B$3:$ES3;

B TI0JIE BBO/Ia 3HAaKa OIPaHUYEHHS YCTAHOBUTE «LIEJIOL;

MOATBEP/UTE BBOJ OTPaHUYEHHS Ha)xKaTueM KHONKH «OK».

20 Microzoft Excel - Mpumep_1[uenouucal.xls
”ﬁ Faiin [paeka Buwa Boraeka Fopear Cepevc HdadHers OkHo 2 == x|
Fé | =| =CYMMNPOKW3EB(E$3:E$3;56:E6)
A | B | ¢ | b [ E [ F | & | H | 7
1 MNEPEMEHHLIE —
2 |Mma #1 #2 #3 #4
3 |3HaveHue | 100 S45] | 39|
4 |HuzH. rp. 0 0 1] 0 La
5 |Uenoumchn. uenoe uenoe uenoe uenoe dHayeHwe  Hanpaen.
6 [Kosb. U 1305 20 56 678273942 max
7
5 OMPAHHMEHHWA i
S |Bun Nee. 4acTe  3Hak MNpae. 4acTe
10 |Orpan. 1 -1.8 2 1 -4 /ob = 756
11 |Orpan.2 -G 2 4 -1 453 == 450
12 |Orpan. 3 4 -1.5 104 13 88| «= a9
I41|q1 [» [ W] et 4 Tners | 4] | L”J

Puc. 1.13. Pemrenne 3amgaqun (1.1) mpu ycIOBHY HETOYHUCICHHOCTH €€ IEPEMEHHBIX

INo6aeneHue orpgHH4YeHHA HE

CCEINEE Ha AYerky: Or paHH-eHHE:

$B$3:4E$3 EY Ml LEnoe =]
0] A I DTHEHS | AoBaEHTE _MNpaEka I

Puc. 1.14. BBox ycioBus eI09YHCICHHOCTH IepeMeHHBIX 3a1a4au (1.1)

Ha puc. 1.13 npencrasneno pemenue 3anaqn (1.1), kK orpaHUUEHNSIM KOTOPOH 100aBIIEHO yCIOBHE LIETOUNCICHHOCTH
3HAa4EeHUH €€ IePEMEHHBIX.

SAJAHNMA 1JI1 CAMOCTOSATEJIBHOI'O BRIIIOJIHEHU A:

1

L(X )=5x+7x, —6x, +9x, +8x, —> max;
.O,7x +09x, +1.5x, +23x, +1.8x, 50000,
04x +11x, —05x, +1,3x, —2.8x, 232000,
05x +18x, +0,7x, +2x_ < 40000,

22x ,—14x, —08x, +09x, =15000,
x,20(j=13).
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L(X )=x +4x, +8x, —12x, - min;
x 4+ 9x, +2x, —4x, =250,

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

X, 20(]':],—5].

L(X )=—-45x, +065x, +2x, —3x, — max;

15x +18x, + 34x, — 22x, = 56,

2x, +7x, —4x, +3x, =291,

02x +0.8x, + L5x, +09x, +4x. <26,
1.8x, —42x, + 6,4x, + 3x, =15,

x; >0 (_j = ],75)

JladopaTopHas padora Ne 4

JuckpeTHble 3a1a4M JTUHEHHOr0 NPOrpaMMHPOBAHUS
Heab padoTsl.

I/I3y‘lﬂT]) U IPUMECHUTDH HA TIPAKTUHKE YMCJICHHbIC METOAbI JIMHEHHOr 0 nporpaMmmMupoBaHus 1Jisl TUCKPETHBLIX

3ajgav.

BapuanTsl 3aganuii 3a1aua 0 Ha3HAYSHHSIX:

1. 6 8 11 8 18 19 20 2. 5 6 7 8 10 11 12
7 13 10 3 4 14 18 4 18 4 7 6 7 8
5 9 6 21 12 17 22 5 4 3 6 10 5
5 4 11 6 13 14 11 9 10 8 9 5 13 6
17 7 12 13 16 17 9 6 11 12 7 8 9
13 0 8 8 10 12 17 12 4 5 6 2 4
3. 13 6 10 13 8 9 4. 1 5 7 10 2 3 4
9 7 11 8 12 11 8 2 5 4 7 10 1
5 8 12 4 18 4 8 3 10 17 8 2 3
6 9 8 5 8 5 6 7 10 1 3 7
4 4 6 6 7 4 8 12 5 4 5 6
8 7 4 7 3 8 10 15 1 2 5 6 7
5 8 12 13 9 14 8 7 12 6 18 5 4
5. 4 5 9 5 6 14 6 6 5 1 4 2 10 6 7
8 12 4 13 16 15 16 4 5 10 4 8 10
15 8 10 17 7 9 15 12 14 15 4 7
14 8 4 9 5 6 7 4 9 10 12 13 14
3 5 4 12 10 11 13 5 7 8 9 10 5
10 9 11 5 12 8 7 4 5 7
7 13 8 12 8 11 10 9 10 5 8 11 4 3
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5 B 56 48 39 3 40 6. B 41 60 39 46 10
47 — 50 4 10 49 31 B 59 16 1 51
48 50 — 42 19 16 29 51 B 14 42 50
24 44 47 B 23 33 35 12 52 B 16 26
38 17 6 51 B 26 16 39 15 60 — 57
29 59 55 34 18 B 15 30 38 47 36 —
7 B 58 28 18 2 50 8. B 14 17 25 54 37
11 B 18 47 14 49 57 B 46 19 42 6
49 3 — 24 35 51 7 24 B 8 9 7
1 46 50 — 45 15 13 28 30 B 56 18
54 40 14 12 — 6 26 44 4 52 — 52
8 58 34 27 47 — 18 5 49 14 12 B
9 B 44 60 54 29 39 10 B 50 33 18 5 44
53 — 46 19 42 6 51 B 19 24 20 32
36 7 B 37 44 3 19 23 — 42 14 25
21 4 49 B 14 26 42 53 2 — 48 5
15 12 38 46 — 24 27 28 31 33 B 1
19 6 45 57 11 — 12 37 60 21 21 B
11. — 21 44 18 32 12. 8 4 3 1 12 13 5
— 35 56 47 4 2 5 3 6
7 24 16 21 1 4 2 5 8
26 37 B 7 46 9 4 5 6 7 9
59 15 34 B 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
13 B 36 51 24 11 46 14 B 9 37 28 52 53
28 — 17 46 10 20 24 B 25 48 27 48
7 41 — 58 2 35 27 45 B 23 47 58
25 60 45 — 55 59 2 30 16 B 8 60
48 20 33 26 — 38 53 54 4 1 B 46
50 27 19 14 52 — 60 12 5 50 35 B

Iopsok BeIMOTHEHUS] PAa0OTHI

JlaGopaTopHas padoTa paccuuTaHa Ha 3 Yaca ayAMTOPHBIX 3aHATHII, BKIIOYAIOIINX B ce0s cleayolee:
M3yunth TEOpETHUECKUN MaTepra 10 TeME.

Pazob6pats mpuMephl peani3any.

Pa3paboTarh anropuT™ peannsalyu 3ajaHusl B COOTBETCTBUH C BAPUAHTOM.

CocTaBUTh IpOrpamMmy.

[TomyguTs ¥ MPOaHAIN3UPOBATH PE3YIBTATHI PAOOTH IPOTPAMMEL.

OdopMuTh OTUET O TIPOEIaHHON PaboTe B COOTBETCTBHHU C TPEOOBAHUSMH.

TpeGoBaHus K 0TUETY

Ortuer no J1aGopaTopHOii padoTe pacneyaTbiBaeTCsl B BU/I€e TBEP/I0ii KOMUH U COCTOUT U3 CJIEIYIOIIUX NMYHKTOB:
BapuaHT HHAMBUAYaJIbHOTO 3a/1aHHS;

Kparkoe omnucanie MeTo/ia peain3alny,



TekcT mporpamMMsl;

PesynbraTel paboTHI IPOrPaMMBL;
AHanu3 NOTy4EHHBIX PE3yNIbTaTOB;
BeIBoIBI 0 IpOAETaHHOM paboTe.

JlaGopaTopHas padoTta NeS5. HesimHeiiHoe mporpaMMHpoBaHme

3amanue K 1abopaTopHOi padboTe

W3yunTth TeOpeTHUECKHI MaTeprai MO PEIICHHIO 3a/1a4 HEJTMHEHHOTO IPOrpaMMHUPOBAHHSI.

PazpaboTath mporpammy, peanu3yonryo METo/1 PelleH s 33/1a4 HEJIMHEHHOTO IIPOrpaMMHUPOBaHHs. SI3bIK
MIPOrpaMMHPOBaHUS BEIOPATh M0 CBOEMY YCMOTPEHHUIO.

IIporpamma nomkHa UMETH yIOOHBIN M IPOCTOI B MOHMMAaHHUH NOJIh30BaTeNbCkuil mHTEpdetic. [IpemycMoTpeTs BEIBOA
Ha DKpaH MPOMEKYTOUHBIX Pe3yJbTaToB. B kauecTBe BXOIHBIX JaHHBIX HCIOJIB30BaTh MATEMATHICCKYIO MOJIEIb,
NepeurciIeHre epeMEHHbIX. B kauecTBe BHIXOIHBIX JaHHBIX 3HAYECHUs HAalJICHHBIX NIEPEMEHHBIX U 3HaYEHHUE eICBOI
byHKIMY.

C moMoIpIo pa3paboTaHHON MPOrpaMMBbl PEIIUTh 33a1avy, BRIOpAHHYIO [0 BAPHAHTY 3aJaHus. BapuaHT 3aiaHus
BEIOMpaeTCs 10 MmocienHel nudpe 3adeTHON KHIDKKH (eciu mocienHss nudpa—~0, To Beroupaercs 10 BapuaHT).



ITo pe3ynbraTam 1a00paTopHOit padOTHI OPOPMHUTE M 3AIIUTHTH OTYET.

BapuanTel 3apanmii k 1abopaTopHoii padoTe
BapuanT 1. Haiitn MakcumanbHoe 3Ha4eHUe QYHKIMH F=X1X2 IpH yCIOBHIX

(6x, +4x, =212,
2x, + 3x, =24,
-3x +4x, <12,
Bapuanr 2. Ha x,x, =0.
F=9(x - 5F+4(x; — 6§

OpH yedJoBHAX
3x +2x, 212,

x —-x, =6,

X, =4,
x,x, =0.
BapuanT 3. Haiitn MakcuManbHoe 3HaueHHE (HYHKIHN
F=4x, + 3x,

IPH YCJIOBHAX
xl - 2x 4+ xf -2x, -34 <0,
x =1,

x, = 1.

BapuanT 4. Haiitn MakcuMansHoe 3HaUeHNe (YHKINN

F = xx,
TIpH yCaoBHAX
x! +2x +x; —-2x, -14 >0,
[21?, + x, <10,
x,x, =20.

BapuanT 5. Haiitu skctpemymbl GpyHKINH
f=x2+x2%+x

MpH yCJIOBUAX
x +x, +x, =4,
2x, —3x, = 12.

Bapuanr 6. Haiitu skctpemy™m QyHKImu f=X1X2X3 pH ycinoBuu
{Ex‘lxz +x,x, = 12,

2x, - x, = 8.



BapuanT 7. HaiiTu 3kcTpeMyMbl QYyHKIMH f=X1X2+X2X3 IPH YCJIOBUIX

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

BapuanT 8. Haiitu skctpemymb! GpyHKINH

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

NPH yCJIOBUSAX

P+ 2% =19,

xr +2x,x, =11.

BapuanT 9. Haiitu skctpemymbl pyHkiuu f=X1X2X3 Ipu ycaoBuu

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

BapuanT 10. Halitn MakcumanbpHOe 3HaUCHUE (DYHKIIUH

TIpH yCIOBUM f=xx %}

4.1.2. TectrupoBanue

Tema 1. OCHOBHBIE TOHSTHS TUCITUTUIMHBI

Tema 2. OCHOBBI JINHEHHOTO IPOTPAMMUPOBAHUS

Tema 3. [TpuknagHbIe ONTUMWRATIMOWHRIE METOTR NeITeHUs 3a1a4 JMHEHHOTO IIPOrpaMMHUPOBAHHS
Tewma 4. Teopust nBoﬁCTBeHH:FJ,:" x, + x; = *

Tema 5. Pemienue 3aa4 1en04ucIeHHOrO IPOrPaMMUPOBAHHUS

Tema 6. Pemienue 3a1a4 HENMMHEHHOTO POrpaMMHUPOBAHUS

4.1.2.1. ITopsinox npoBeaeHUs.

TecTupoBaHKe IPOXOIUT B MUCHBMEHHON ()OPME MIIH C HCIIOJIb30BAHUEM KOMIIBIOTEPHBIX CpeAcTB. O0yUaronuics
MOJTy4aeT OIpeaesIEHHOE KOJTMYECTBO TECTOBEIX 3a1aHuil. Ha BrIMOTHEHNE BEIEIIeTCs PUKCHPOBAaHHOE BpEeMS B
3aBUCUMOCTH OT KoJInyecTBa 3aaHuil. O1leHKa BBICTABISIETCS B 3aBUCMMOCTHU OT MPOLIEHTA MPABUIILHO BBIIIOJHEHHBIX
3ananuil. TecTupoBaHue NpOBOAUTCS MO BapuaHTaMm. B kaxkiom Bapuante — 15 TecToBbIX 3aganuil. Huxe npuBeneHs
puUMepHbIe 3a1anus. [1omHbINA OaHK TECTOBBIX 3aJ]aHUI XpaHUTCS Ha Kadeape.

4.1.2.2 Kputepuu oleHUBAHUS

OneHka «OTIIMYHO» CTABUTCS, ec/IM o0ydarommuiica HabpaJ:

86% mpaBWILHBIX OTBETOB U OoJiee.

OueHKa «X0pPOII0» CTABUTCS, eCJIH 00yuyalomuiicss HadpaJ:

Ot 71% 10 85 % npaBUIBHBIX OTBETOB.

OneHka «yA0BJICTBOPHTEIbHO» CTABUTCS, €CJIM 00y4arommuiics Ha0paJi:

Ot 56% 10 70% npaBUIBHBIX OTBETOB.

OneHka «HeyI0BJECTBOPHTEIbHO» CTABHTCS, €CJIN 00y4aromuiics Ha0paJr:

55% npaBUIBHBIX OTBETOB M MEHEE.

4.1.2.3. ConepixaHne OLlEHOYHOTO CpeACTBa

Tems1 1-6

Dopmynuposka 3a0anus

1. Monens — 3TO

1) ananor (06pa3) opuruHaia, HO MOCTPOCHHBIH CPEICTBAMHU U METOJAMH

2) OTIIMYHBIMU OT OpUTHHAIIA

3) momobue opurHHAaIa

4) KOTIMsI OpUTHHATIA

2. DKOHOMHKO-MaTeMaTHYECKast MOAEIb — OTO

1) MaTeMaTH4YeCKOE IPEICTABIEHIE IKOHOMHYECKOH CUCTEMBI (OOBEKTOB, 331a4H, SBJICHHUM, IPOLIECCOB | T. I1.)
2) KaueCTBEHHBIN aHAJIM3 U UHTYUTHBHOE IIPECTaBICHHE OOBEKTOB, 33/1a4, SIBICHUH, 3) MPOLIECCOB SKOHOMHYECKON
CHCTEMBI U €€ TapaMeTpoB

4) >BpUCTHUYECKHE OTMCAHNE IKOHOMUIECKON CUCTEMBI (0OBEKTOB, 3a11a4H, SIBJICHHUM, TTPOIECCOB H T. II.)



3. Merox — 910

1) moAXoABL, IyTH U CIOCOOBI TOCTAHOBKYU M PEIICHHS TOM WIIM MHOH 3a1a4K B

2) pa3nu4HBIX 00JIACTSX YEIOBEYECKOH JAEATEIBHOCTH

3) ommcanne ocoOeHHOCTEH 3a1a4u (TIPOOIIEMBI) B YCIIOBHI €€ PEIIeHUS

4) TpeOoBaHM K YCIOBHAM PEIICHHUS TOH WM WHOHN 3a/1a4n

4. BeiOepute HeBepHOE yTBEPIKIACHHUE

1) SMM 1no3BOJSIOT C/AENaTh BBIBOJ O TIOBEJICHUU 00BEKTa B OyayIleM

2) SMM 1no3BOJISIIOT YNPABISTH 00BEKTOM

3) ODMM 103BOJISAIOT BEIIBUTEH ONITUMABHBIN CTIOCO0 NEHCTBHS

4) ODMM 1o3BOJIAIOT BEISBUTE U OPMATIHHO OMICATH CBSI3M MEXKITy MTEPEMEHHBIMHI, KOTOPHIE XapaKTepPH3yIOT
HCCIIeIOBaHUS

5. 3anmaua, BKiIrOYaromas 1eeByro GpyHkuuio f u pyHkiun @, BXoasiye B orpaHHYeHNs, SIBIIETCS 3a/1a4eil JIMHEHHOTO
MIPOrpaMMHPOBAHUSL, €CITH

1) Bce @ u f sBISTFOTCS TMHEHHBIMU (DYHKIMSIMHA OTHOCHTEIBHO CBOMX apIyMEHTOB

2) Bce @ ABIAIOTCS IMHEHHBIMH (DYHKIMSIMHI OTHOCUTEIEHO CBOMX apTyMEHTOB, a (GyHKIuA f — HennHelHa

3) pynkuus f siBrsieTcs! TMHEHHOM OTHOCUTENIFHO CBOMX apIyMEHTOB, a GyHKIMU O — HeTMHEIHBI

4) Tonbko 4acTb GyHKIMHA D u pyHKIMA { ABIAIOTCS JIMHEHHBIME OTHOCHTEJILHO CBOMX apTyMEHTOB

6. MHOXeCTBO BCEX JOIyCTHUMBIX PELICHUI CHCTEMBI 3aa4 IMHEHHOTO MPOTpaMMUPOBaHUS

SIBIISIETCS

1) BBITYyKITBIM

2) BOTHYTBIM

3) OTHOBPEMEHHO BBIMYKJIBIM U BOTHYTHIM

7. Ecnn 3aaya TMHEHHOTO IPOrPaMMHUPOBAHHS MIMEET ONTHMAIBHOE PELICHHE, TO LesieBast (QYHKIHS JOCTUTACT Hy KHOT'O
9KCTPEMAILHOTO 3HAUCHHS B OJXHOU M3

1) BepmIMH MHOTOYTOJIbHUKA (MHOTOI'PaHHHUKA) IOy CTHMBIX PEILICHUH

2) BHYTPEHHUX TOYEK MHOTOYTOJIbHHKA (MHOT'OI'PaHHHMKA) TOIYCTUMBIX peIIeHHUH

3) ToYek MHOTOYTOJIbHIKA (MHOTOIpaHHHKA) TOIyCTUMBIX pEIIeHHH

8. B 3agayax nuHEHHOTO MpOrpaMMHUPOBaHMS PEIIaMbIX CUMIUIEKC-METOJIOM HCKOMBIE IEPEMEHHBIEC JTOIDKHBI OBITH
1) HEeOTpHIIATEIEHBIMH

2) TIOJIOKUTENLHBIMA

3) cBOOOMHBIME OT OTPAHHYCHUI

4) moOsIMHU

9. CHMIUIEKCHBIM METO]| pellieHus 3a4a4 JIMHEHHOTO IPOrpaMMHUPOBAHUS BKIIFOUAET

OTIpeJieTICHHE OJTHOTO M3 IOITyCTHUMBIX 0a3MCHBIX PEIICHHUH ITOCTaBJICHHON 3a/1auy (OITOPHOTO TUIaHA)

1) onpeseneHye paBuIIa MepPexoa K He XyAIEeMy PEeHIeHHIO

2) mpoBEPKY ONTHMAIbHOCTH HAWJEHHOTO PEeIICHUS

3) ompeneneHne OJHOTO U3 JOMYCTUMBIX 0a3UCHBIX PELICHUH TOCTaBICHHOM 3aJauu

4) (onopHOTO IUIaHa), OTpeeNIeHne paBuiIa Iepexo/ia K He XyALIeMY PeIIeHHI0, POBEPKa ONTHMAIbLHOCTH HAIICHHOTO
pemeHns

10. Ecnu nieneBast GyHKIMA ¥ BCE OTPAaHUYEHHUS BBIPAXKAIOTCS C IIOMOIIBIO JTMHEHHBIX ypaBHEHUH, TO paccMaTpUBaeMas
3aj1ava ABJISETCA 3adauei

1) AMHAMITYECKOTO IPOTPAMMHUPOBAHHS

2) IMHEHHOTO MPOTPaMMHPOBAHUS

3) HeNoYMCIEHHOTO TPOrPaMMHPOBAHNUS

4) HeMUHEWHOTO MPOTPAMMHUPOBAHHS

11. Mopnens 3agauu THHEHHOT'O IPOTPAMMHUPOBAHMS, B KOTOPOH IienieBas (PyHKITUS HCCIEAyeTCsl HAa MAKCHMYM U CHCTEMa
OrpaHUYEHUH 3aJ]a4H SBIISETCS] CUCTEMOH YpaBHEHUM, Ha3bIBAETCS

1) crannapTHOM

2) KaHOHNYECKOH

3) obmeit

4) ocHOBHOM

5) HOpMaTbHON

12. Mopenb 3a/1a4u JIMHEIHOTO MPOrpaMMHUPOBaHUs, B KOTOPOH 1ieieBast pyHKIMS UCCIIEAYETCsl HAa MAaKCUMYM M CHCTEMa
OrpaHMYCHUH 331a4H SBJISICTCS] CHCTEMOM HEPaBEHCTB, Ha3bIBAETCS

1) cranmapTHOU

2) KAHOHUYECKOU

3) oOeit

4) OCHOBHO#1

5) HopMasbHOU

13. 3agavya MMHEHHOTO MIPOTrPaMMHPOBAHMUS MOXKET JOCTHUTaTh MAKCUMAJIbHOTO 3HAUCHUS

1) TOJIbKO B OJTHOM TOYKE

2) B IBYX TOYKax



3) BO MHOXECTBE TOYEK

4) B OJTHOM WJIH JIBYX TOYKAX

5) B OZIHO# MJIM BO MHOXKECTBE TOUYCK

14. Kakoii Bug nMeeT neneBast QyHKINS 334291 JHHEHHOTO TIPOTPaMMHUPOBAHNS?

Dflx)=cixy+ caxg+ 4+ cpxnf(x) = ecyxy + x5+ -+ cpxy, +

2)Ax = (=,2)BAx = (=,=)B

Ix=0x=0

Hx=0x=0

15. BeInosHeHHE KaKoro yCIOBUS SIBISIETCS MPU3HAKOM ONTUMAIBHOCTH PEIICHHs IBOWNCTBEHHOH 3aja4y JIMHEHHOTO
IPOrpaMMUpPOBaHU?

1) B cuMInIekc-TabnIIe JIEMEeHTHI CTPOKH 1eJIeBOH (DYHKIIMY TPSAMOHN 3aa4H MOJI0OKUTEITHHEI

2) B CHMIDIEKC TaOJIHIIe JIEMEHTHI CTOJIOIA [Ie1eBOi (QyHKITHMH ABOHCTBEHHOM 3aJa9H ITOJIOKATEIEHBI

3) B cUMIUIEKC-Ta0IHIIE 3JIEMEHTHI CTPOKH IeNIeBON (DYHKINH TPSMOH 3a/1a4H U 3JICMEHTHI CTOJIONA eJIeBOH (QyHKINN
JIBOMCTBEHHOMU 3a/1a4 MOJIO0KUTEIbHBI

16. Ecnu cxonHast 3a1a4a JIMHEWHOTO MPOrpaMMHUPOBAHHUS MIMEET ONTUMAaJIbHOE PElIeHHe, TO 33/1a4a IBOHCTBEHHAs K Hel

1) mmeeT onTUMAaIBHOE PEIICHHE

2) MOXET He UMETh PeIlCHHs

3) MOXeT He UMETh CMBICIIA

17. Ecnu ucxoaHas 3afaya TMHEHHOTO IPOrpaMMUPOBAaHUS HE UMEET CMBICHA, TO 3a/1a4a JBONCTBEHHAs K HEH ...
1) mmeeT onTUMAaIBHOE PEIICHHE

2) HEe MIMEEeT PeIICHUs

3) He uMeeT cMbICTa

18.Ecnu pecypc 0o6pasyeT «y3Koe MECTO MPOU3BOJICTBAY, TO 3TO O3HAYAET

1) pecypc u30bITOUCH

2) pecypc HCHOJIB30BaH IMOJIHOCTHIO

3) nBolCTBEHHAs OIIEHKA pecypca paBHa HYJIO

19. TpancnopTHas 3aa4a sABJseTCA 3aaa4el .... [[porpammupoBanus

1) tuHAMHIYECKOTO

2) HETMHEHHOTO

3) IMHEHHOTO

4) 11eT0YUCTICHHOTO

5) mapamMeTpHIecKoro

20. Ecniu B TpaHCHIOPTHOM 3a71a4e 00beM CIpoca paBeH 00beMy MPeIoKEHHs, TO TaKkas 3a7aua Ha3bIBAeTCS
1) 3aMKHYTOM

2) 3aKpBITOU

3) cbanaHCHpPOBaHHOM

4) oTKpBITOH

5) He3aMKHYTOH

21. Ecnu B TpaHCTIOPTHOM 33/1a4€ 00bEM 3a11acoB NPEBHIAET 00bEM MOTPEOHOCTEH, B PACCMOTPEHUE BBOIST
1) GUKTUBHBIA MyHKT MIPOU3BO/ICTBA

2) GUKTUBHBIA MyHKT NOTPEOIEHUS

3) U3MEeHEHUs CTPYKTYPHI HE TPEeOYIOTCS

22. CBOOOJHBIMH YJIEHAMHU CUCTEMbI OTPaHUUYCHU I TBONCTBEHHOMW 3a/1a4H SIBIISIFOTCS
1) HeW3BECTHBIC UCXOTHOM 3a/1a4H

2)x03(PUIMEHTHI IPH HEM3BECTHBIX NCXOJHOM 3a1a4n

3)cBOOOIHBIE WIEHBI UCXOIHOM 33/1a41

4)xo3¢dUnreHTH! HeIeBoH GYHKIINN HCXOTHON 3aaqu

23. Ecnu ucxouas 3JII1 Obl1a HA MAKCHMYM LIEJIeBOM (DYyHKIMH, TO IBOMCTBEHHAs 3a1a4a OyaeT
1) TO’Xe HAa MAKCUMYM

2) 1m0 Ha MaKCHUMYM, JTHOO Ha MHHIMYM

3) ¥ Ha MakCUMyM, U HAa MUHUMYM

4) Ha MUHUMYM

24. Yucio nepeMeHHBIX B IBOMCTBEHHOM 33a/1a4ue paBHO YUCITY

1)nepeMeHHBIX B UCXOAHOM 3a/1aue

2) OTJIMYHBIX OT HYJISI IPABBIX YacTel UCXOIHOM 3aJaun

3) orpaHWUEHUI HCXOTHOM 3a1auu
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4.2. OueHOYHBIE CPEACTBA NPOMEKYTOYHON aTTeCTAlIMI

[To mucuumInHE IpeIycMOTPEH 3a4€T B 6 ceMecTpe U 9K3aMeH B 7 ceMecTpe. 3auéT (IK3aMeH) MPOXOIuT 1o omuieram. B
Ka)XJJ0M OWJieTe OMH TEOPETHYECKUI BOIIPOC U OHO NPAKTHYECKOE 3a1aHue. 3a4€T (9K3aMeH) MIPOBOAUTCS B YCTHOM /
MIICBMEHHON M KOMITbIOTepHOU (popme. OnieHNBaeTCs BIIaICHHE MaTepHalioM, €ro CHCTEMHOE OCBOCHHUE, CIIOCOOHOCTD
TIPUMEHSTH Hy KHbIC 3HAHUsI, HABBIKM M YMEHHS IIPH aHaJIM3e IPOOIEMHBIX CUTYallil U PEIICHUH MPAKTHYECKHUX 3aTaHHMH.

4.2.1. YcTHBII WM NUCbMEHHBIH 0TBET HA BONIPOC

4.2.1.1. llopsiaoK NpoBeieHUs.

YCTHBIN UM IHCBMEHHBIM OTBET HAa BOIIPOC HAINIPABJICH HA IIPOBEPKY 3HAHMM OCHOBHBIX Pa3ZeiloB 110 AUCLUIIINHE
«HMccnenoBanue onepanuit 1 METObI ONTHMU3ALIAN.

4.2.1.2. Kputepuu oneHnBaHus.

OneHka «OTIIMYHO» CTABUTCS, eCJIN 00y4aromuiics:

B oTBeTe KaueCTBEHHO PACKPBLI coepkaHue TeMbl. OTBET XOPOIIO CTPYKTYpHpOBaH. IIpekpacHO 0CBOCH MOHATHITHBIH
ammapart. [IpogeMoHCTpUpOBaH BBICOKUI ypOBEHb MOHMMaHKs Matepuaina. [IpeBocxonHoe ymeHne (GopMyIHMpoBaTh CBOU
MBICJIH, 00CY)KIATh TUCKYCCHOHHbIE TIOJIOKCHNS.

OueHka «XOpOLI0» CTABUTCS, e€CJIN 00yUaromuics:

OCHOBHBIE BOIIPOCHI TEMBI packpbll. CTpyKTypa OTBETA B LIEJIOM a/IcKBaTHA TeMe. XOpOLIO OCBOEH NOHATHHHBIN amnmnapar.
[TponeMOHCTPUPOBaH XOPOIIUH YPOBEHb IOHUMaHUs MaTepHraia. Xopoliee yMeHue (GopMyIHpoBaTh CBOU MBICIIH,
00CykJaTh TUCKYCCHOHHBIE MOJI0KEHHSI.

OueHka «yA0BJIEeTBOPUTEIbHO» CTABUTCS, €CJIM 00ydarommiics:

Temy gacTranO packpbu1. OTBeT c1abo cTpykTypupoBaH. [loHsTHIHEIN anmapat ocBoeH yacTHdHO. [loHnmanue
OTJETBHBIX MOJOXKEHUH M3 MaTeprala 1o TeMe. Y JOBIETBOPHUTEIILHOE yMEHHE (OPMYIIMPOBATh CBOM MBICIIH, 00CYXKIATh
JUCKYCCHOHHBIC TTOJIOKEHHS.

OueHkKa «Hey10BJIeTBOPUTEIbHO» CTABUTCSH, €CJIM 00yUyarommiics:

Temy He packpbul. [loHATHIHEIN anmapaT 0CBOEH HEYAOBIETBOPUTEIbHO. [loHMMaHNe MaTepuana GpparMeHTapHOE WIIN
orcyTcTByeT. Heymenue (hopMynmpoBaTh CBOM MBICITH, 00CY>K/1aTh AUCKYCCHOHHBIE TTOJIOKEHUSL.

4.2.1.3. OueHo4HbI€e CPeACTBA.

Bonpocs! 1J151 yCTHOT0 HJIM IHCBMEHHOT0 OTBETA

6 cemecTp

OO1mas moctaHoBKa 3aja4 uccienoBanus onepanuii. Llenesas ¢pynkimsa. OnTuManbHOE penieHne 3a1a4i (ONTHMANIbHBIH
IJIaH).

DKOHOMHKO-MaTeMaTHIECKOE MOJICIMPOBaHNE. 3a1ada MPON3BOICTBEHHOTO INTAHUPOBAHMS (33a4a O pallMOHAIbHOM
HCTIOJIb30BaHUHT PECYPCOB).

O6mas (cmemanHas) 3aaada JmHerHoro nporpamvupoBanust (3JII1). Crannaptaas 3JII1. OcnoHas 3J1I1.

®opwmsr 3ammcu 31T (MaTpryHasi, BEKTOpPHAs, pa3BEPHYTasl, COKpaLIEHHAs).

Csoiictaa 3JII1.

[ToHsTHE BBITYKIOTO0 MHOXECTBA TOYEK.

I'padmaeckuit meton pemenus craanaptHsix 3JII1 ¢ qByMs nepeMeHHBIMU.

HWccnenoBanme cuctem orpanmdeHnid ocHoBHbIX 3JII1. Haxoxxnenne panra matpun CJIAY, 0a3uCHBIX peUICHAHN IS
ocHosHo# 3JIIT.

I'eomerpuueckas untepnperanus pemenus 3J1I1 Ha mnockocTw.

CummutekcHbii Meton pemrenns 3J1I1. Kpurepnn onTHMaIbHOCTH peIIeHus .

AHaINTHYECKUI CUMIUIEKCHBIH METOI.

TabnuuHas opraHU3aIys BEIYUCIUTEIHLHOTO Mpoliecca CUMILIEKe-MeTona o cxeme XKopnana-I'aycca. I[Toctpoenne
CUMIUIEKCHBIX TaOJIHII.

Oco0blIe ciry4an CUMILIEKC-METo/ja: KOHEUHOE ONTUMAJIBbHOE PElICHHE, AIbTEPHATHBHOE ONTHMAIILHOE PELICHHE,
BBIPOKJEHHOE 0a3MCHOE PEIICHHUE.

OcnoBHas (kanonudeckas) 3JII1. MeTon uckycctBeHHOTO 6asuca (M-mMeTon).

7 cemecTp

Knaccudukanus onTHMU3alMOHHBIX METO/IOB H 33/1a4.

Bunsl sxcTpemyMoB. OCHOBHBIE MOHSTHS U ONPEAEICHUS.

JIBOMCTBEHHOCTh B JINHEHHOM MPOTPaMMHUPOBaHUH. MOJIeTH TBOMCTBEHHBIX 3a/1a4 (CHMMETPHYHBIC, HECUMMETPUIHbIE
JIBOMICTBEHHBIE MOJIEIIN).



DOKOHOMHMYECKast HHTEPIIPETalysl JBONCTBEHHBIX 3aJa4 Ha IPUMEPE 33aJa4M O PALHOHAIBHOM HCIOIB30BAHUH PECYPCOB
MPEAIPUATHSL.

IIepBas u BTOpas TeopeMbl JBONCTBEHHOCTH. OCHOBHOE HEPAaBEHCTBO TEOPUH JBOUCTBEHHOCTH.

Haxoxnenue pemieHns ABOMCTBEHHBIX 3a1a4. TeopeMa paBHOBECHSI.

JIBOMICTBEHHBIN CHUMILICKCHBIN METO/I.

Amnanu3 ontuManbsHoro pemenus 3JII1 Ha ycToHYNBOCTD (4yBCTBUTENIBHOCTD) ITPU M3MEHEHUH KO3()(UIIMEHTOB IEIEBOi
(YHKIMH, TPaBBIX YacTel CUCTEM OIPaHUYCHHH U KOA((PHUIUEHTOB MaTPUIII CUCTEMBI.

I'eomeTpuueckas HHTepIpeTalys aHAIN3a Ha YyCTOMYMBOCTb.

ITocTaHOBKA M MaTeMaTHYECKIE MOJIEIN 3a/1a4 [IEIOUNCIIEHHOTO TporpamMmmupoBanws (L11).

IIpumeps! s3xoHOMUYeckux 3a1a4 L{I1 u MeToas! UX peleHusl.

IToctranoBKa 00IIIeH 3324 HENUHEHHOTO nporpammupoBanus (3HIT).

HaxoxneHnue rpajuenTa, NpOU3BOIHO MO HAIIPABJICHHUIO, YACTHBIX MPOU3BOAHBIX U N depeHnaioB NepBoro 1 BTOporo
TIOPSIIKOB HEJTMHEHHBIX (DYHKIIUH.

IlocTpoeHne MOBEPXHOCTEH METOIOM CEUEHHM.

YcnoBus 1 criocob mepexosa oT 3a1a4K YCIOBHOTO 3KCTpeMyMa K 0e3yCI0BHOMY 3KCTPEMyMY .

CaoiicTBa 1 ocodbennoctu peurenust 3HIT.

BeimyknocTs (BorayTocTs) rpaduka ¢pynkiun. Onpeaenenue. ['eomerpruueckas MHTEpIpETALUSL.

IlocTaHoBKa 3a/1a41 BBIITYKJIOIO HEJIMHEHHOTO IPOrPaMMUPOBAHMSL.

OmnpeneneHue BEITYKIIOH (BOTHYTOH) GyHKINHU. ['eoMeTprdeckas HHTEpIpeTanys.

AHanuTHYECKHE U aNreOpandecKrue CBOMCTBA BBITYKIIBIX (BOTHYTHIX) (pyHKIHH.

Teopema (HEOOXOAMMOE U TOCTATOYHOE YCIOBUE BBITYKIOCTH (BOTHYTOCTH) (DYHKITHIA).

Teopema 0 cyleCTBOBaHHH TII00AIBLHOTO SKCTPEMYyMa.

Teopema 0 BBITyKIIOCTH (BOTHYTOCTH) IBaXKBI AuhepeHInpyeMoit GpyHKITHH.

Kpurepuii CunbBectpa. Matpuua I'ecce.

ITocTaHoBKa 3a1a4X KBaJpaTHYHOTO MporpaMmMupoBanus. KBaaparuaasie GopMsl.

4.2.2. [IpakTH4ecKoe 3aJaHue

4.2.2.1. llopsiaoK NpoBeieHUsI.

IIpennararorces 3agaHus Ha NPOBEPKY MPAKTHUYECKHX HABBIKOB IO qucuuiuinHe «MccnenoBanue onepanuii 1 METOABI
ONTUMU3ALIIY.

4.2.2.2. Kputepuu onieHuBaHM.

OneHka «OTIIMYHO» CTABHTCH, €CJIH 00y4al0IUMCH:

3agaHKe BBITOJIHEHO MOJIHOCTHIO M TPABUIIBHO.

O1eHKa «XOPOLIO0» CTABMTCS, €CJIM 00y4YaroIIuMCsl:

3ajaHue BBIMOIHEHO MOJHOCTBIO, HO HET I0CTaTOYHOT0 000CcHOBaHMs. Vn npyu BepHOM pelIeHNH J0IyIeHa OINOKa HITH
HEJI04eT, He BIUAIOIINN Ha MPABUIIbHYIO MOCIEA0BATENLHOCT PACCYKICHUN.

OneHka «yA0BJICTBOPHTEIbHO» CTABUTCH, €CJIM 00y4aloIuMCs:

3a):[aH1/1e BBITITOJIHCHO YaCTHYHO HUJIU C (baKTI/I‘IeCKI/IMI/I OIIOKAMHU.

OueHka «HEeyAOBJETBOPUTEIbHO» CTABUTCS, €CJIM 00y4YaloIMMCs

3ajaHye He BHIIIOJIHEHO WJIH BBHITIOJIHEHO ¢ OOJBIINM KOJHYECTBOM (PAKTHUECKHX OLIHOOK.



4.2.2.3. OueHo4YHbIe CPEACTBA.
6 cemecTp

Pemuth I‘pa(l)I/I‘IeCKI/IM METOAOM 3aaavdy JIMHEHHOTO IMporpaMMUupOBaHUA
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7. Z(x)=31/3+x +2xy +x3 — x4 — min,
=x) +5x3 + x5 +x5 + x5 =10,
2x) —xp +x3=3x, =6,
10xy + x5 +2x4 + 3x5 =25,
x;20,j=12,..5.

8. Z(x)=33-3x +2x; —3x; — x5 — max,
I -2on-xy+xg=2,
4x - x3+xy+x5=21,
4x)-xy—xy+x5 =13,
X+ Xy =X5=3,
x;20,j=12,...,6.

9. Z(x)=3x —8x; - 23 + 2x4 — 4x5 — max,
X =4xy + X3 =Xy — x5 ==22,
=6x) 4333 + X3+ x4 =6,
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8. Z(x)=33-3x;+2x, - 3x; — xs — max,
In-In-x+xy=2
dx-xy+ g+ 35 =21,
dx-xy=xg+x5=13,
X+x-x=3,
x;20,j=12...6.

9. Z(x)=3x -8xy - 2xy + 2xy — dx5 - max,
X =4y +xy-xy x5 =-22,
—6x)+3xy +x3+34 =6,
2o +20y - x3+x5=17,
x;20,j=12...5.

10. Z(I)=“I1 —4x) + 203 - 5y + 2xg — min,
=X+ 70y =233 =204 + 25 =5,
20+ 20 -3 +x5 =18,
2o =dny+ a3+, =8,
0,j=12,...,5.

CoCTaBuTb MatemaTtMueckue MOZENM CeaylwWMX 3apay
€ 3KOHOMHUYECKUM COAEPIHAHMEM M PELIMTD HX

11. Jlns w3rotosnenns m3sennii 18yx Thos A u b nmeercs 200 kr me-
Tanna. Ha wirotosneHue oHoro mjenua THna A pacxoayerca 2 Kr Metania,
a oaroro watenns Tuna b - 4 kr. CoctaTs M1aH NPoM3BOACTEA, ofecnedn-
BAIOWMIT n0yYeHHe HanbobIIel BHPYYKH OT MPOJAKH H3TOTOBICHHBIX H3-
nemuli_ecnu omHo wanenie Tuna A erout SO e a anuo wanenwe Tuna B eto-
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3agay

11. Jlns w3roToBnenns u3enwii aAsyx Tinos A u b umeercs 200 kr me-
Tanna. Ha n3rotosnieHne 01HOro M3eMA THNA A pacxoayercs 2 Kr MeTania,
a oauoro nienus Thna b — 4 kr. CocTaBuTh MIaH NPOM3BOACTBA, OGeCTeyH-
BAIOWMI MONyYeHne HanGonbiuell BHIPYYKH OT NMPOJAXH H3TOTOBICHHBIX H3-
eauii, ecan oaHo uineame THna A cront 50 py6., a oano usneane tina b cro-
ut 70 py6., npudem u3eauii THna A MOXKHO H3roTOBHTH He Gosee 60, a u3je-
auii Tuna b - ne Gosee 30.

12. W3 nynkTa A B nyHKT b eke/IHEBHO OTNPABAAIOTCA NACCAKHPCKHE H
ckopsle noesa. B rabiamnue ykasanbl HAIMUHBI NAapK BArOHOB PasHBIX THIOB,
U3 KOTOPhIX CKCAHCBHO MOKHO KOMILICKTOBATH JIAHHBIC N0C3/1a, H KOJIHYECCTBO
NACCAKHUPOB, BMCUIAIOUIMXCA B KQXK/I0M H3 BArOHOB.

1) Onpc:xcmnb ONTHMAIBHBIC KOJIHYECTBA CKOPBIX H NACCAKHPCKUX 10~
€3/108, NpH P HHCao T X JIOCTHIACT MaAKCHMYMA.

2) O IPCJICANTL ONTHMAIBHOE HHCIO0 NOC3N0B (CKOPH! W naccaxup-
CKMX), 00eCNeYHBAIOIINX MAKCHMAILHOE KOJHYECTBO NEPEBOIUMBIX NACCaKH-
POB, NPH YCIIOBHH, 4TO B J HKEJIC3HAS JIOPOra HEe MOKET nponyckars Gosee
LIECTH NACCAKHPCKHX 103108,
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17. Z(x)=5x +x -3y + 2y - min,
I+l rayry =],
Sq+3n+n+ly=1l
x;20,j=1234

15.2(::]:211 -y +3xy+2x5+4 = min,

X =24x-3x5=2,
Dy +x+Hr+x5=6,
-x+in +iy =4,
¥; 20,j=12,..5.

19. 7 (x)=bx +3xy + 3 - max,
3+ 2y +xy 218,
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¥;20,j=1234.
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x;20,j=1234
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Z(x)=4x+5x, +x3 - max,
3x 425y +xy =10,
X +4x +xs=11,
3x +3x +xy =13,
x;20,j=1234, x; - uensie.

Z(x)=x; +4x; - 5x3 - 3x4 - max,
X +3%) +5x3 - x4 €10,
3x)+50) —x3+ x4 <14,

20.j=12 — LTI
x;20,j=1,2,34, x; - uenvie.
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