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Mporpammy aucumnanHel paspabotan(a)(n) goueHT, K.H. AHncnumosa 3.C. (Kadeapa matemaTMKmn U NPUKNALAHON MHPOPMATUKK).

1. NMepeuyeHb NaHUPYEMbIX Ppe3yNbTaToB 06yuyeHUa no gucuunamHe (Mogyni0), COOTHECEHHbIX C NAaHUPYEeMbIMU pe3y/ibTaTamu
ocBoeHusa OMNOMN BO

O6yuatoLmiica, 0CBOMBLLMIA ANCUMNANHY (MOAyAb), A0NXeH 061aaaTh CAeayoWMMU KOMNETEHLNAMMU:

Wndp Pacwmdposka
KomneTeHuuun npuobpeTaemoit KomneTeHLUM

CnocobeH NPUMEHATb eCTeCTBEHHOHAY4YHble U 06LLI,EVIH)'KEHeprIe 3HaHuA, MeTOAbl MAaTEMATUYECKOIO aHa/In3a
OlK-1 M MO4eNnpoBaHnNA, TEOPETUYECKOTO N IKCNEPUMEHTAIbHOIoO nccnenosaHMA B I'IpOd)ECCMOHa}'IbHOlZ
AEeATENIbHOCTU

3HaTb cnocobbl NPUMEHEHWA eCTECTBEHHOHAYYHbIX M 0BLLENHKEHEPHbIX 3HAHWUIA, METOL,0B MaTEMATUUYECKOTO

OnkK-1.1 QHAN3a U MOLEIMPOBaHUA, TEOPETUYECKOTO U IKCNEPUMEHTANIbHOTO UCCAeA0BaHUA B NPOdECcCHOHaNbHOM
\eaTeNbHOCTH
OMK-1.2 YMeTb MPUMEHATb ecTeCTBEHHOHaY YHble N 0BLLENHIKEHEPHbIE 3HAaHMA, METOAbl MaTEMaTUYECKOro aHain3a u
' MO4Ee/IMPOBaHNA, TEOPETUYECKOTO U SKCNEPUMEHTA/IbHOIO UCCe0BaHNA B NPOGECCUOHANbHOM AeATeIbHOCTH
Bnafetb CNOCOBHOCTbIO MPUMEHATL €CTECTBEHHOHAYUHbIE Y 0BLENHIKEHEPHbIE 3HAHWUA, MeTOApb!
ONK-1.3 MaTeMaTMYeCcKOro aHaM3a v MOAENNPOBaHNA, TEOPETUYECKOrO M IKCMEPUMEHTAIbHOMO NCC/IeA0BaHNA B

npodeccMoHanbHOM AeATeNbHOCTH

O6yuatoLmiica, 0CBOUBLLUIA ANCUMNAMHY (MOAYAb):

JlomxeH 3HaTh:

paIMOHABHBIC CTIOCOOBI MPUMEHEHHS €CTECTBEHHOHAYYHBIX 3HAHUH, TEOPETHYCCKOTO M SKCIICPUMEHTAIBHOTO UCCIICAOBAHUS B
npodeccHoOHATLHOM NIEeATEIPHOCTH, TEOPETUIECKHE OCHOBBI METOJIOB M MOJIEJICH MCCIIeIOBAHUS OTIEpaIUii.

JlomxeH yMeTb:

pauOHAJIBHO NMPUMEHATh €CCTECCTBEHHOHAYYHBIC 3HAHUA, METOABI TCOPETHUICCKOTO U OKCIIEPUMCHTAJIBHOT'O UCCIICIOBAHUA B
HpO(l)eCCPIOHaHLHOfI ACATCIBHOCTH, PCIIATh 3aJa4n JIMHEHHOTrO nporpaMMHupOBaHUA I‘pa(l)I/I‘ICCKI/IM U CUMIITICKCHBIM MCTOJIOM.

JlomxeH BIaeTh:

CIOCOOHOCTHIO PAIIMOHATBHO IPUMEHSTh €CTECTBEHHOHAYYHBIC 3HAHUS, METOJIBI TEOPETUIECKOTO U AKCIIEPHUMEHTATIHLHOTO
HCCIIeTOBaHUS, METOJIbI HCCIIEOBAHUS OTIepaliuii B PO eCCHOHATBHON AESITeILHOCTH.

2. MecTto aucuunauHbl (moayns) B ctpyKtype ONMOM BO

JaHHas gucumnavHa (Moaynb) BKAoYeHa B pasaen "61.0.04.05 AucumnaunHbl (Moaynn)" ocHoBHOM npodeccrnoHanbHoM
obpasoBatenbHon nporpammbl 09.03.03 "MpuknagHas nHbopmatuka (MpuknagHaa MHGOPMaTMKa B 3KOHOMMKE)" M OTHOCKTCA K
06s3aTeIbHbIM AUCLMNANHAM.

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

3. 06bem gucunnanHbl (MoAyNA) B 3aUeTHbIX €ANHULLAX C YKa3aHUEM KOJIMYECTBa YacoB, BblAe/IeHHbIX HAa KOHTaKTHYo paboTy
ob6yualowmxca c npenogasatesnem (No Bugam yuebHbIX 3aHATUIA) U HA CAMOCTOATE/bHYIO paboTy obyuarlowmxca

O6wan TPYAOEMKOCTb ANCLUMIUHBI COCTaBAAET 8 3a4eTHbIX(ble) eanHuM(bl) Ha 288 yaca(os).

KoHTakTHas paboTta - 34 yaca(oB), B TOM unc/ie nekumm - 12 yaca(oB), npakTnyeckune 3aHATMA - 0 yaca(os), fabopaTopHbie paboThbl -
22 yaca(oB), KOHTPOJIb CamMoCTOATEIbHOM paboTbl - 0 yaca(os).

CamocToatenbHan pabota - 241 yaca(os).
KoHTposb (3a4éT / ak3ameH) - 13 yaca(os).
dopma NPOMEKYTOUHOIO KOHTPOA AMCUMMNHDBI: 3a4eT B 6 CemMecTpe; 3K3aMeH B 7 cemecTpe.

4. CopepraHue AucUUNAUHbI (MoAyNA), CTPYKTYPMPOBAHHOE NO TemMam (pasgaenam) c yKasaHMem OTBEAEHHOr0 Ha HUX
KO/IMYeCcTBa aKaAeMUYEeCKMX YacoB U BUAOB y4ebHbIX 3aHATHIA

4.1 CTpyKTypa 1 TeMaTUYECKUI NJ1aH KOHTAaKTHOM U CaMOCTOATeIbHOM paboTbl No AucumunauHe (moaynio)



Buabl n yacobl
KOHTaKTHOM paboTbl,
MX TPYA0EMKOCTb
(8 yacax)
Ceme CamocroaTenb
N Pa3genbl aucumnauHo /
cTp Hana pabora
moAaynAa MpakKTtuueck |/labopatopH
Nlekuun |ne ble
3aHATUA pa6otbi
Tema 1. OCHOBHble MOHATUA AUCUMNANHDI 6 2 0 0 40
2. [Tema 2. OcHOBbI AMHENHOrO NPOrPamMmMMpPOBaHUA 6 2 0 2 40
3. Temav3. MpuKknagHble oNTUMU3ALMOHHbIE METOAbI peLleHna 33434 6 5 0 10 1
IMHEMHOro NPorpaMmmMmmMpoBaHmA
Tema 4. Teopws 4BONCTBEHHOCTH 0 2 39
Tema 5. PeweHune 3a4a4 LEeI0OYNCAEHHOTO NPOrPAMMUPOBAHNA 7 0 40
Tema 6. PelseHure 33434 HEAMHEMHOToO NPOrpaMMUMpPOBaHMA 7 2 0 40
MNToro: 288 u. (U3 HMX 13 Y. KOHTPO/Ib) 12 0 22 241

4.2 CopepKaHue gucumnaunHol (moaynsa)

Tema 1. OCHOBHbIe NOHATUA AUCLUN/IUHDI

MpeameT nccnenoBaHMA onepaunin U metogbl onTMMM3aumn. OCHOBHbIE NOHATUA U onpeaeneHns. Knaccudumrkaumsa un
MaTemMaTU4yecKoe MoLEeNMPOBaHME 33434 UCCNeA0BaHMA onepaLmii. DKOHOMUKO-MaTeMaTUYECKME MOLENN 3a4a4 UCCAe0BaHMA
onepauui

Tema 2. OCHOBbI INHEIHOTO NPOrpaMMUPOBaAHUA

dopmbl 3anucK 1 Knaccuduraums 3agad AMHeNHoro nporpammmnpoBanus (3/1M). Mpaduyeckmii MeToq, peLleHmsa cTaH4apTHOM
3afaun. MccnepoBaHme 1 HaxoxaeHue pewweHma ocHosHon 3/1M. CBoicTBa 3a4a4 IMHEMHOIO NPOrPaMMUPOBaHUSA

Tema 3. MpuknagHbie ONTUMU3aALMOHHbIE METOAbI pelleHUA 3aAa4 IMHeHHOro NPorpamMmmMmUpoBaHuUs

CumnneKkc-meTtog, (MeToZ nocnefoBaTe/IbHOrO yaydweHuaA naaHa). Ocobble caydan cumniekc-meToga. TabaMuHbIN cumnaekc-
meToa. MoHaTne 06 M-meToae (meToae UckyccTBeHHoro 6asmca)

Tema 4. Teopus ABOACTBEHHOCTU

JKOHOMMYECKan UHTepnpeTauma 3a4a4m, ABOMCTBEHHOM 3aga4e 06 MCMno/1b30BaHUKM pecypcoB. Buabl matemaTtuyeckux moaenem
OBOMCTBEHHDIX 3a/a4. HaxoxaeHune pelueHnsa ABOMCTBEHHOM 33434M MO PeLLEHUIO UCXOLHOM

Tema 5. PewieHue 3a4ay4 LLeI0MUC/IEHHOTO NPOrPaMMUPOBaAHUA

MeToapbl oTceyeHus. MeTtog Flomopu. PelneHre 3a4a4 LLeNI0YNC/IEHHOTO NPOrpaMMUMpPOBaHMA METOAOM BeTBEM U rpaHuL, (MBI).
AHaM3 yCTOMYMBOCTM ONTUMasibHOro peleHusa 3/1MN

Tema 6. PeweHue 3aga4 HeNMHEHHOrO NPOrPamMMMUPOBaHUA

Knaccnoukauma 3afay onTMMM3aL My U aHaIMTUYECKUX METOA0B PeLIEHUA He/IMHeHbIX 3a4a4. [paduyeckuii metos ons

HeIMHeWHOro NPOrPamMmMMpPoBaHUA. MeToa MHOXKUTeNeN JlarpaH:Ka. PelleHne 3KOHOMUYECKMX 33434 METOAAMMN HEIMHEHOTO
nporpammupoBaHna. Mogenu BoiNyKNOro NporpammnpoBaHms

5. MepeueHb yue6HO-MmeToaNUYECKOrO 06ecneyeHna ANA CAMOCTOATENbHOM paboTbl o6yualowmxca no aucumnamHe (mogynio)

CamocToaTeNbHan paboTa 06y4yatoWwmMxcA BbINOAHAETCA NO 334aHUI0 U NPU METOAMYECKOM PYKOBOACTBE NpenojasaTens, HO 6e3
ero HernocpeacTBeHHoro y4yactusa. CamocToATesnbHana paboTa nofpasfenserca Ha CamocToATeNbHYyl0 paboTy Ha ayaAMTOPHbIX
3aHATUAX M HA BHEAYAMTOPHYIO CaMOCTOATE/NbHYO paboTy. CamocTosTesnbHasa paboTa obydyatowmxca BKAOYAET KaK MONHOCTbIO
CaMoCTOATE/IbHOE OCBOEHME OTAE/NbHbIX TEM (Pa3aenos) AUCUMNIMHDI, TaK M NPOPabOTKY Tem (pa3genios), 0CBaMBaeMbIX BO Bpems
ayanTopHoi paboTtbl. Bo Bpemsi camocToATenbHOM pPaboTbl 0byyarowmecs 4YMUTAOT M KOHCMEKTUPYIOT y4ebHylo, Hay4dHylo W
CMPaBOYHYIO NNTEPATypy, BbIMNOJHAIOT 3a4aHWA, HaNpaBJEHHble Ha 3aKpeneHWe 3HaHWM U OTPaboTKYy YMEHWI M HABbLIKOB,
FOTOBATCA K TEKYLLEMY U NMPOMEKYTOYHOMY KOHTPOIO MO SUCUUNIUHE.

OpraHu3auma camocToaTeIbHOM pPaboTbl 0by4Yatowmxca pernameHTUpPyeTca HOPMATUBHbIMU AOKYMEHTaMM, y4ebHOo-MeToaMYeCcKom
IMTepaTypoli 1 3NEKTPOHHbIMM 06pa3oBaTeIbHbIMU Pecypcamu, BKAtOYan:

MopagoK opraHu3auMuM M ocywecTBneHus o6pasoBaTesibHOW LeATeNbHOCTM Mo obpas3oBaTe/lbHbIM NPOrpamMmam  BbICLIEro
obpasoBaHMA — nporpammam 6akanaBpmarta, Nporpammam cneunannTeTa, NPorpammam MarucTpaTypbl (YyTBEpKAEHHbIM NPUKa3om
MuHUCTEpPCTBA HayKKM U Bbicero obpasoBaHua Poccuiickoit ®eaepauum ot 6 anpens 2021 roaa Ne 245)



Mucbmo MwuHucTepcTBa 06pasoBaHua Poccuiickoit Pepepaumm Ne14-55-996uH/15 ot 27 Hoabpa 2002 r. "O6 aKTMBM3aLUK
CcamocCToATe/IbHOM PaboTbl CTYAEHTOB BbICLIMX Y4ebHbIX 3aBeaeHuin"

YcTaB denepanbHOro rocyAapCTBEHHOrO aBTOHOMHOrO obpasoBaTesibHOro yypeskaeHua "KasaHckuit  (MpuUBOKCKUIA)
depepanbHbil yHuBepcuTeT"

MpaBuna BHyTpeHHero pacnopsaka denepanbHOro rocyaapcTBEHHOrO aBTOHOMHOMO 06pPa30BaTENbHOMO YYpeXKAeHUA BbICLIErO
npodeccnoHanbHoro obpasoBaHua "KasaHckuii (Mpueonkckuit) degepanbHbili yHusepcuter"

JloKanbHble HopMaTUBHBbIE aKkTbl KasaHcKoro (MpuBosixKcKoro) desepanbHOro yHuBepcuTeTa

6. ®OHA OL,EHOUHDbIX CPeacTB No gucunnanHe (Moaynio)

®PoHA, OUEHOYHBIX cpeAacTts no aucumnianHe (MOAy}'IIO) BK/IlOYaeT OUEeHOYHblE MaTepKnaabl, HanpaB/a1€HHblEe Ha MNPOBEPKY OCBOEHUA
KOMI'IETEHLI,MVI, B TOM YMNC/Ie 3HAHUA, yMEHVIﬁ M HaBbIKOB. POHA OLLEHOYHbIX cpeAacTB BKNKOYaeT oueHO4YHble CcCpeacTBa TeKywero
KOHTPOAA U OUEHOYHblE CpeancTBa npomemyTquoﬁ aTtrectauun.

B doHAe OLEeHOUYHbIX CPEACTB COAEPHKUTCA Creaytolas MHGopmaLuma:

- COOTBETCTBME KOMMNETEHLMI NNAHUPYEMbIM pe3yibTaTaM 0b6y4eHMA No AucumMnanHe (Moaynto);

- KpUTEPUM OLLEHMBAHUA CHOPMUPOBAHHOCTU KOMMNETEHLMUN;

- MexaH1M3M GOpPMMPOBAHMA OLLEHKWN NO ANCLMNANHE (MoAaynto);

- ONUCcaHuWe NopAaKa NPUMEHEHUS U NPoLeaypbl OLEHUBAHMA A5 KaXK40ro OLEeHOYHOro CPeacTBa;
- KpUTEPUU OLLEHMBAHMA ANA KAXKA0I0 OLEHOUYHOro CPeacTBa;

- cogepaHne oueHO4YHbIX CpeacTs, BKAK4YanA Tp66OBaHVIH, npegvABnaemble K AEVICTBMHM o6yqaroumxcr-|, AEMOHCTPUPYEMbIM
pe3ynbratam, 3a4aHNA Pa3/IMYHbLIX TUNOB.

doHA, OLEeHOUYHbIX CPEeACTB MO AUCUUNAMHE HaxoamTca B MNpuaoxeHun 1 K nporpamme AUCUMNANHBI (MOAYIO).

7. NepeyeHb AnTepaTypbl, HEO6XO4MMOI ANA OCBOEHMA AUCLUNANHDI (MOAYNA)

OcBoeHue gucumnamHbl (Mogyns) npesnonaraet usyyeHme OCHOBHOW M AOMNOAHUTENbHOM yYebHOW anTepaTypsbl. /luTepatypa
MOMKET bbITb fOCTYyMNHa 0byyaroLWmMmca B O4HOM U3 ABYX BapUAHTOB (1M60 B 060X U3 HUX):

- B 3/IEKTPOHHOM BUZE - YEPES I/IEKTPOHHbIE BUBANOTEYHbIE CUCTEMbI HA OCHOBAHWM 3aKN04eHHbIX KPY norosopos ¢
npasoobnagarenamu;

- B Ne4yaTHOM Buze - B HayuHow 6ubanoteke Enabyckoro nHctutyta KOY. Obyyatowmecs nonyyatot y4yebHyto aMTepaTtypy Ha
aboHemeHTe no YMTaTeNbCcKMm BuneTam B COOTBETCTBMM C NPaBUIAMM NONAb30BaHUA HayuyHol 6ubavoTekoir.

INEKTPOHHbIE U3AaHMA SOCTYNHbI AUCTAHLMOHHO M3 060 TOUKM NPU BBEAEHUN 0OYYatOWMMCA CBOErO IOTUHA U NAapons oT
JINYHOTO KabuHeTa B cucTeme "INeKTPOHHbIN yHUBepcuTeT". Mpun NCNoNb30BaHUM NeYaTHbIX U34aHNN 6baAnoTeUYHbIN GoHA,
OO/IKeH ObITb YKOMMIEKTOBAH MMM M3 pacyeTa He meHee 0,25 sKk3emnaapa Ha KaxKaoro obyyaroLerocs s ymcna auu,
O4HOBPEMEHHO OCBaUBAOLWMX AAHHYIO AUCLMUMNHY.

MepeyeHb yuebHOM MNTEpPaTYypbl, HEOHXOAUMOW A1 OCBOEHUA AUCUMNAUHBI (Moayns), Haxoautcs B MpunoxkeHnn 2 K paboueit
nporpamme AucUMNANHLI. OH NoaNeXUT 0BHOBAEHUIO NPU M3MEHEHWUN Yc0BUI foroBopos KOY ¢ npaBoobnagatenimm
3N1EKTPOHHbIX U3AaHUI U NPU U3MEHEHUM KOMMNEKTOBAaHMA GoHA0B HayuHol 6ubnnotekn Enabyskckoro nHctutyTa KOY.

8. MepeueHb pecypcoB MHGOPMaALMOHHO-TEIEKOMMYHUKALMOHHOU ceTh "UHTepHeT", Heo6Xo0AMMBbIX AN OCBOEHUA
AucumunauvHbl (Mogyns)

On-line yuebHuK no Teme "/InHeltHoe nporpammmnposanHune”. - http://www.mathelp.spb.ru/lp.htm

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

Teopusa urp 1 uccneaosaHue onepaumii - https://intuit.ru/studies/courses/676/532/info

9. MeToaMuecKue yKasaHuA Ana 0b6yyalowmxca No 0CBOEHUIO AncunnanHbl (Moayns)

Bua pabor MeToguuecKkue peKomeHaauum

Inekuun JIeKLMOHHbIe 3aHATUA NMPOBOAATCA C UCMO/Ib30BAaHUEM UHTEPAKTUBHbIX TEXHOIOTUI U NpeanoaaratoT akTMBHoe
yyacTue CTyAeHToB. [11A NOATOTOBKM K 3aHATUAM PEKOMEHAYETCA BblAeNATb B MaTepuane npobiemHble
BOMPOCbI, 3aTparMBaemble NPenogaBaTesIeM B IEKLMMU, U TPYNNUPOBATb MHPOPMALMIO BOKPYT HUX.
enatenbHo BbIAENATb B UCNONb3YEMON IMTEpaType NOCTAHOBKM BOMPOCOB, HAa KOTOPbIE PAa3HbIMKU aBTOPaM
MOTYT BbITb AaHbl Pa3/iyHble OTBETbl. Ha OCHOBaHMKM NOCTAHOBKM TaKMX BOMPOCOB caeayeT cobmpatb
aprymMeHTbl B N0J/1b3Yy Pa3/IMYHbIX BAPMAHTOB peLlleHUs NocTaBAeHHbIX Npobiem.

lnabopaTopHble | [Ans ycnewHoro BbiNnoaHeHMA N1abopaTopHbIX paboT TpebyeTcs U3yunTb maTepman nekumin. Mpuctynatos K

paboTbl BbINO/NHEHMIO 1abOpPaTOPHOM PAabOTbl MOXKHO NOC/Ae NPeaBapPUTEIbHOrO MPOUYTEHUS TEOPETUYECKOTO




maTepwuana. BoinonHeHue cnegyeT NpoBOAUTb, PYKOBOACTBYACH NOPALKOM PaboTbl. YcnewHoe BbINOAHEHME
NabopaTopHol paboTbl 03HAYAET, YTO CTYAEHT BbINOJ/IHW OCHOBHYIO PaboTy, a TaKKe OTBETWUA Ha BOMPOCHI UK
BbIMOJIHWU JONOJIHUTE/IbHbIE 3aaHMA.

camocTon- CamocronaTenbHan paboTa CTyAEHTOB MO ANAAKTUYECKON CYTU NpeacTaB/aeT cobol KOMMIeKc yc/0Bui
TenbHan paboTa | 0byyeHUs, opraHMsyembIx NpenogaBaTesieM U HanpaB/eHHbIX Ha CAMOMNOATOTOBKY y4aLLMxcs. YyebHasn
AeATeNbHOCTb NPOTEeKaeT 6e3 HenocpeacTBEHHOro y4acTMA NpenogasaTensn U 3aKk/o4aeTcs B npopaboTke
NIEKUMOHHOr0 MaTepurana, NoAroToBKe K YyCTHOMY OMpPOCY M TECTUPOBAHMIO, K 1abOPaTOPHbLIM U NMPAKTUYECKUM
3aHATUAM; U3yYeHUU y4ebHOW NnTepaTypbl U3 OCHOBHOIO U AOMONHUTENLHOIO CNUCKa.

3ayer 3aueT No Kypcy nposoanuTtcs no bunetam. NMpu NOArOTOBKE K 3a4eTy HEOBXO0AMMO ONUPATLCA HAa UCTOYHUKM,
KOTopble pa3bupanncb Ha NEKLMAX B Te4EHME cemecTpa. Ha 3aueTe cTyaeHTy npeanaraetca bunet, B KOTOPOM
TPpW BOMpPOCa, NOCNEAHNI U3 KOTOPbIX HOCUT NPAKTUYECKUIA XapaKkTep. Mocne oTeeTa CTyAeHTy MoryT 6biTb
3aZlaHbl AOMONHUTE/IbHbIE BOMPOCHI.

BK3ameH JK3ameH No Kypcy NpoBoauMTCcA no bunetam. Mpm NoAroToBKe K 3a4eTy He0HX0AMMO ONUPATLCA HA UCTOYHUKM,
KoTopble pa3bupanncb Ha NEKLMAX B TeHeHME cemecTpa. Ha aKk3ameHe CTyaeHTy npegnaraertca buner, B
KOTOPOM TPW BOMpPOCa, NOC/IeAHUIN U3 KOTOPbIX HOCUT NPAKTUYECKUA XapaKTep. Mocne oTBeTa CTyAeHTy MoryT
6bITb 3aaHbl AOMNONHUTENIbHbIE BOMPOCHI.

10. NepeueHb MHPOPMALMOHHBIX TEXHONOMMUIA, NCNONb3YEMbIX NPU OCyLLecTBAeHUU 06pa3oBaTenbHOro npouecca no
ancumnnuHe (moaynto), BKAoUYaa nepeyeHb NPorpaMmHoro obecnedyeHnsa n MHGOPMaLMOHHDbIX CNPABOYHbIX cucTem (Npu
Heob6xoAMMOCTH)

MepeyeHb MHGOPMALMOHHBIX TEXHOIOTUI, UCNOIb3YEMBIX NPU OCYLLECTBNIEHMM 06Pa30BaTENbHOrO NPoLLecca No AUCLUMNANHE
(Mmogzynto), BKNtOYas nepeyeHb NPOrpammMHoOro obecneyeHms 1 MHGOPMaLMOHHbIX CNPAaBOYHbIX CUCTEM, NPeACcTaB/eH B
MpunoxkeHuun 3 K paboyei nporpamme ANCUUNANHBI (MoayNA).

11. OnucaHMe maTepuanbHO-TEXHUYECKOI 6a3bl, Heo6xoaMMOIt ANnA ocylecTBAeHMA 06pa3oBaTe/IbHOro Npouecca no
aucumunauvHe (moaynio)

YuebHasna ayguTtopuma Ne 82 (423600, Pecnybanka TaTapcTaH, r. Enabyra, ya. KasaHckas, 4. 89) ana nposeaeHMa 3aHATUN
NIEKLLMOHHOTO TUNa, 3aHATUN CEMMHAPCKOro TUNA, TPYNMNOBbIX U MHAWBUAYANbHbIX KOHCYNbTAUMI, TEKYLLLErO KOHTPONA U
NPOMEKYTOYHOM aTTecTauum. Komnaekt mebenu (nocagouHbix mect) 48 wT. Komnaekt mebenu (nocagouHbix mecT) ana
npenogasartena 1 wT. MenoBas A0oCKa HacTeHHan 2 wT. TpnbyHa 1 wr. Mpoektop EPSON EB-535W 1 wT. MHTEpaKTUBHAA A0CKa
EliteBoard WR-84A10 1 wT. HoytoykK ICL Pi155 1 wT. Beb6-kamepa 1 WwT. Boixog B UHTEpHET, BHYTPUBY30BCKaA KOMMbIOTEPHAsA CETb,
[OCTYN B 9/1EKTPOHHYI0 MHOPMaLUnoHHO-06pasoBaTesibHy0 cpeay. Habop yuebHo-HarnsAHbIX NOCO6MIA: KOMNIEKT Npe3eHTaLuii B
3neKTpoHHOM dopMmaTe no npenogasaemon ancumnanHe 3-5 wr

YyebHas ayautopua Ne 61 (423600, Pecnybivka TaTapcTaH, r. Enabyra, yn. KasaHcKas, 4. 89) gnsa nposeaeHua 3aHATUN
NEKUMOHHOrO TUMa, 3aHATUIM CEMUHAPCKOro TUNA, FPYMNNOBbIX U MHAMBUAYAIbHbBIX KOHCY/IbTaL MM, TEKYLWLEro KOHTPONA U
NPOMEXKYTOYHOM aTTecTaLMm, NoMeLLeHME ANA CaMOCTOATeNbHOM paboTbl. KomnnekT mebenn (nocagouHbix mect) 30 wr.
KomnbloTepHbil Knacc: komnbtoTepbl Lenovo Thinkcentre m920x 18 wt. MoHutopsl Thinkcentre TIO24GEN3 18 wr.
MHTepaKTnBHaA naHenb 1 wT. Menosasa AOCKa HacTeHHaA 1 wT. Boixoq 8 UHTEepHET, BHYTPMBY30BCKAA KOMMbIOTEPHAA CeTb, A0CTYN
B 9/1€KTPOHHYI0 MHOPMaLMOHHO-06pa3oBaTe ibHYIO cpeay. Habop yuebHo-HarnsaHbIX MOcobUiA: KOMMNAEKT Npe3eHTaumin B
3/1eKTpOHHOM dopMmaTe no npenogaBaemoi gucumnamHe 3-5 wr.

12. CpepcTtBa apgantayum npenoaasaHnUA AUCLUNIUHDI K I'IOTpesHOCTﬂM 06yqa|ou.w|xcn UHBANNAOB U Y C OrpaHUYEHHbIMU
BO3MOXXHOCTAMM 340P0BbA

Mpn HeobxoammocTu B 06pasoBaTesIbHOM NpoLEecce NPUMEHAIOTCA Cleayowme MeToabl U TEXHONOTUK, obaeryatowme BocnpuaTne
nHpopmaLmm 0byyaroLLMmMmUCA MHBANAAMM U IULL@MU C OFPaHUYEHHBIMU BOSMOXKHOCTAMMU 340P0OBbSA:

- CO3aHWNe TEKCTOBOM BEPCUM NHOBOrO HETEKCTOBOrO KOHTEHTA /1A €ro0 BO3MOHOTO Npeobpa3oBaHus B aibTepPHaTUBHbIE GOPMbI,
yao6Hble ons pasNnYHbIX NONb30BaTENEN;

- CO3aHNe KOHTEHTA, KOTOPbI MOXHO NPeACTaBUTb B Pas3IMYHbIX BUAax 6e3 notepu AaHHbIX UAN CTPYKTYPbI, NPeaycMoTpeTb
BO3MOXHOCTb MaclTabMpoBaHMA TEKCTa U M306pakeHnit 6e3 NnoTepn Kadyectsa, NpeaycMoTPeTb A4OCTYNHOCTb YNpaBaeHuUA
KOHTEHTOM C K/1aBMaTypbl;

- CO34aHNe BO3MOXKHOCTEN 10 0byyatowmxca BOCNPUHUMATDL OAHY M Ty e MHGOPMALMIO U3 Pa3HbIX UCTOYHUKOB - HanNpumep, Tak,
yTO6bI IMLA C HAPYLLEHUAMM CyXa NoaydYann MHGOPMALMIO BU3YasbHO, C HAapYLLEHUAMMU 3PEHUS - ayAUANbHO;

- NPUMEeHeHMe NPOorpaMmMHbIX cpeacTs, 0b6ecrneynBatoLMx BO3MOKHOCTb OCBOEHUA HaBbIKOB U YMeHUI, dopmunpyembix
OUCLUUMNINHOM, 33 CYET aNbTePHATUBHbIX CNOCOOO0B, B TOM YMC/ie BUPTYabHbIX 1abopaTopmin U CUMYASALMOHHBIX TEXHOIOTWUIA;



- NPUMEHeHMe ANCTAaHUMOHHbIX 06pa3oBaTeNbHbIX TEXHONOTUIN ANA nepeaadm MHPopmMaLMm, OpraHmn3aLmMm pasandHbix Gopm
WHTEPAKTUBHOM KOHTAKTHOM paboTbl 06yyatoLweroca c npenogasatesnem, B TOM Yncie BebMHapoB, KOTOPble MOFyT 6biTb
MCMNO/Ib30BaHbI A/18 NPOBEAEHUA BUPTYAIbHbIX IEKLMI C BO3MOXKHOCTbIO B3aMMOAENCTBUA BCEX YYAaCTHUKOB ANCTAHLNMOHHOIO
0byyeHunA, NpoBeAeHNA CEMUHAPOB, BbICTYN/IEHUA C AOKNAAAMM U 3aLWMTbI BbINOJHEHHbIX PaboT, NpoBeAEHUA TPEHUHTIOB,
OopraHM3aLnMn KONNEeKTUBHOM paboThbl;

- NPUMeHeHMe ANCTAaHUNOHHbIX 06pPa30BaTeNbHbIX TEXHONOMMIN AN OpraHn3aumnmn GopmM TEKYLLEFO U MPOMENKYTOYHOTO KOHTPOA;
- YyBEIMYEHWE NPOAOIKUTENBHOCTU CAQUMN 0BYYAIOWMMCA MHBANUAOM MU IULLOM C OrPaHUYEHHbIMW BO3MOMKHOCTAMM 340P0BbA
bopM NpomerKyTOUHOM aTTecTaLmMmn NO OTHOLLIEHWUIO K YCTAHOB/IEHHOW NPOAOIXKUTENBHOCTU UX CAQUM:

- NPOAOJIKMTENIbHOCTM CAAYM 3a4€Ta UM SK3aMeHa, NMPOBOAUMOrO B MMCbMeHHON GopMe, - He bonee yem Ha 90 MUHYT;

- NPOAO/IKUTEIbHOCTM NOATOTOBKM 0OYUAIOLLLErocA K OTBETY Ha 3a4éTe UM 3K3aMeHe, MPOBOAUMOM B YCTHOW dopme, - He 6osee
yem Ha 20 MUHYT;

- NPOAO/IKUTENBbHOCTM BbICTYMIeHMA 0byyYatowerocsa npu 3almnTe KypcoBom paboTsl - He 6osiee Yem Ha 15 MUHYT.

Mporpamma cocTaBsieHa B cOOTBeTCTBMU € TpeboBaHnamn ®roC BO n yuebHbim nnaHom no HanpasaeHuto 09.03.03 "MpuknagHan
MHbopmaTMKa" 1 npodunto noarotoeku "MpuknagHaa MHGOPMATUKA B SKOHOMUKe".
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1. CooTBeTCTBHE KOMIIETEHIIMI1 INIAHUPYEMBIM Pe3yJibTaTaM 00y4ueHHsl 10 JUCHHUILIHHE (MOIYJII0)

Koa u HaumeHoBaHue

MHAMKATOPbI AOCTUXKEHUA KOMMETEeHLU WA

OueHOYHbIe cpeacTBa TEKYLLLEro KOHTPONA

€CcTecTBEHHOHayuYHble U
obLlenHKeHepHble
3HaHUA, MeToapbl
MaTemaTn4ecKoro
aHanMsaun
MOAE/IMPOBaHNSA,
TEOPETMYECKOro U
3KCMEePMMEHTa/IbHOro
nccnepoBaHun B
npodeccMoHanbHOM
AeATeNbHOCTU

TEOPETUYECKOTO U IKCNEPUMEHTANbHOTO
uccnefoBaHus B NpodeccMoHanbHOM
AEeATeNbHOCTU, TEOPETUYECKME OCHOBDI
MeTOA0B M MoZeNei nccnesoBaHus
onepauuu.

YMeTb paumoHanbHO NPUMEHATb
eCcTecTBeHHOHay4Hble 3HaHUA, MeToAbl
TEOPETUYECKOTO U IKCMEPUMEHTAIbHOTO
nccnenoBaHnA B NpodeccroHanbHOM
AeATeNbHOCTH, pelaTb 3a4a4u IMHEeNHoro
NPOrpammmpoBaHna rpadpuyecknm u
CUMMNIEKCHbIM METOL0M.

BnageTtb cnoCOBHOCTbIO PaLMOHaNbHO
NPUMEHATb eCTeCTBEHHOHAYYHbIE 3HaHUS,
MeTOAbl TEOPETUYECKOTO U
3KCNepMMEHTaNIbHOro NCcCAef0BaHMs,
MeToAbl UCCNes0BaHNA onepaunii B
npo¢deccuoHanbHOM AeATEeIbHOCTU.

KoMneTeHuUu BNA JAHHOW AUCUMNNHDI M NPOMEXXYTOYHOM aTTecTauum
OMK-1 - CnocobeH 3HaTb paLuMoHasbHble Cnocobbl TeKyLimniA KOHTPOb:
NPUMEHATb NPUMEHEHUNA ecTeCTBEHHOHAYYHbIX 3HaHUM, | JlabopaTopHble paboTbl Mo TeMam

nporpammmpoBaHna

NporpammmpoBaHms

NporpammmpoBaHms

nporpammupoBaHna

nporpammupoBaHna

NporpammmpoBaHms

NporpammmpoBaHmns

nporpammupoBaHna

3a4yém, ak3ameH

Tema 2. OCHOBbI IMHENHOrO

Tema 3. MNpuKnagHble ONTUMM3ALUOHHbIE
METO/bl pelleHns 3aa4 IMHENHOTO

Tema 4. Teopua ABONCTBEHHOCTHU
Tema 5. PeweHune 3a4a4 LeNOYNCNEHHOTO

Tema 6. PewieHune 3aa4 HeNMHENHOTO
TecTpoBaHMe N0 TEMam
Tema 1. OCHOBHble NOHATUA AUCUUNANHDI

Tema 2. OCHOBbI IMHENHOrO

Tema 3. MNpuKnagHble ONTUMMU3ALUOHHbIE
METO/bl pelleHns 3aa4 IMHENHOTO

Tema 4. Teopua ABONCTBEHHOCTH
Tema 5. PeweHune 3a4a4 LeNOYNCNEHHOTO

Tema 6. PeleHune 3a4a4 HeIMHENHOTO

MpomeKyTouHana aTrecTayuma:

2. Kpurtepun onennBanus c(popMUpOBAHHOCTH KOMIIETEHIU I

TEOPETUYECKOTO U
3KCNepPMMeHTaNIbHOIO
nccnenoBaHmA B

TEOPETUYECKOIo
3KCNepUMeHTaIbHOTO
nccnenoBaHuA B

MeToabl TEOPETUYECKOTO U
3KCNepMMeHTaNIbHOIO
nccnenoBaHmA B

Komner | 3auteHo He 3auteHo
eHuua BbiCOKMiIA ypOBEeHb CpeaHuii ypoBeHb HusKuit ypoBeHb Huke noporosoro
(oTAnuHoO) (xopowo) (yaoBnerBoputenbHo) YPOBHA
(HeyaoBneTBopure
NbHO)
OrllK-1 3HaeT paunoHabHble 3HaeT OCHOBHblE 3HaeT oTAe/bHble He 3HaeT
cnocobbl NpUMeHeHUA paLMoHanbHble cnocobbl paLMoHasbHble cnocobbl pauMoHabHble
ecTecTBEHHOHAYYHbIX NpUMeHeHus NpPUMeHeHUs cnocobbl
3HAHWN, TEOPETUYECKOTO €CTeCTBEHHOHAYYHbIX ecTecTBEHHOHAYYHbIX NPUMeHeHUs
N 3KCMEePUMEHTANIbHOrO 3HaHMWI, TEOPETUYECKOTO U 3HaHWI, TEOPETUYECKOTO U | €CTECTBEHHOHAYYHbI
nccnenoBaHuA B 3KCnepuMeHTanbHOro 3KCMepuMeHTaIbHOro X 3HAHUMN,
npodeccruoHanbHOM uccnenoBaHuA B nccnenoBaHuA B TEOPETUYECKOTO U
0eATeNbHOCTH, npodeccmoHanbHoOM npodeccuoHanbHOM 3KCMepuMeHTaNbHO
TeopeTnYecKkne OCHOBbI LeATeNbHOCTH, 0eATenbHOCTH, ro uccnefoBaHusA B
MeTOoA0B U Moesei TeopeTnyecKkne OCHOBbI TeopeTUYecKkne OCHOBbI npodeccuoHanbHOM
nccnenoBaHMa onepauuni MEeTO40B U Moaenei MeTo40B 1 moaenen [eaTeNbHOCTY,
nccnefoBaHuA onepauuin, uccnenoBaHuA onepaumn, | TeopeTuyeckue
[0MNYCKan He3HaYUTeNbHble | AOMNYCKAA TUNUYHbIE OCHOBbI METOZ0B U
OLUMBKK B paccy»KageHuax un OLWKMBOKK B paccyKaeHuax mogaenen
BbIBOAAX M BbIBOAAX nccnenoBaHuA
onepayum
YmeeT paumoHanbHoO YmeeT paunoHanbHoO YmeeT paumoHanbHoO He ymeet
NPUMEHATb NPUMEHATb NPUMEHATL paLMoHanbHO
ecTecTBeHHOHay4Hble ecTecTBEHHOHay4Hble ecTecTBeHHOHay4Hble NPUMEHATb
3HaHWA, meToabl 3HaHWA, OCHOBHblE MeTOAbl | 3HaHWA, OTAE/IbHble ecTecTBEHHOHAYYHbI

€ 3HaHuUA, meToabl
TEOPETUYECKOTo U
3KCNepnmMeHTanbHO




npodeccuoHanbHOM
AeATeNnbHOCTH, pewaTb
334341 IMHENHOro
nporpammupoBaHua
rpapuyeckum n
CUMMNEKCHbIM METOLOM.

npodeccMoHanbHOM
0eATeNbHOCTH, pewwaTb
3a4a4M IMHENHOro
NporpammMmMpoBaHnA
rpapuyeckum m
CUMMNNEKCHbIM METOL0M,
[0MYyCKan He3HayuTe bHble
ownbKK B BbIOOPE

npodeccuoHanbHoOM
AeATeNbHOCTH, pewaTb
334341 IMHENHOro
nporpammmpoBaHua
rpapuyeckum n
CUMMNEKCHbIM
MeTOAO0M.O, LOMNYyCKan
TUMUYHblE OWMNOKK B

ro uccnefoBaHuA B
npodeccuoHanbHOM
AEeATeNbHOCTH,
pelwaTb 3a4aum
NIMHEHOoro
nporpammmpoBaHu
A rpadunyeckum m
CUMMNEKCHbIM

3KCNepuMMeHTaIbHOro
nccnesfoBaHuUs, metoabl
nccnenoBaHMa onepauuni
B NpodeccMoHaNbHOM
AEeATeNbHOCTU

9KCMEepPUMEHTAIbHOTo
nccnefoBaHuA, MeToabl
nccnepoBaHuUA onepauuii B
npo¢deccuoHanbHOM
OeATeNbHOCTU, AoNyCcKan
He3HauyuTeNbHble OWNBKK B
BblbOpEe pauMOHabHbIX
MeTo0B

3KCNepuMMeHTaIbHOro
nccnesfoBaHUs, meToabl
nccnenoBaHMa onepauuni
B NpodeccMoHaNbHOM
AeATeNbHOCTH, [OoNycKan
TUMUYHblE OWMNOKK B
paccyAeHuax 1 BbIBOAAX

paLMoHanbHbIX METOA0B. paccyXAeHnAX 1 BbIBOAAX | METOAOM.
Bnageet cnocobHOCTbIO Bnageet cnocobHOCTbIO Bnageet cnocobHOCTbIO He Bnageet
pauMoHanbHO NPUMEHATb | PaLMOHaNbHO MPUMEHATL pauMoHanbHO NPUMEHATb | CNOCOBHOCTbIO
ecTecTBeHHOHayyHble ecTeCcTBeHHOHay4YHble ecTecTBeHHOHayyHble paunoHanbHo
3HaHUA, MeToAbl 3HaHMA, OCHOBHblE METOAbl | 3HaHWA, OTAEeNbHbIe NPUMEHATb
TEOpPEeTUYECKOro u TEeopeTUYecKkoro u MeTOAbl TEOPETUYECKOro U | eCTeCTBEHHOHaYYHbI

€ 3HaHuWA, MeToAbl
TEOPETUYECKOIO U
3KCNepuMMeHTaNbHO
ro uccnepoBaHms,
meToabl
nccnefoBaHus
onepayuin B
npodeccnoHanbHoOM
AeATeNbHOCTH

3. Pacnipenesienne oneHoOK 3a (popMbI TeKyliero KOHTPOJISI H MPOMEKYTOYHYI0 aTTeCTAIUIO

6 cemecTp:
Texkymuii KOHTPOJIb:
JlabopaTopHbIe pabOTHI IO TEMaM

Tema 2. OCHOBBI JINHEHHOTO MTPOTPAMMHUPOBAHHS
Tema 3. [IpuknagHbie ONTUMH3ANMOHHBIC METO/IBI PEIICHUS 3a/1a4 JINHEHHOTO MPOrpaMMHPOBAHHUS

Brmonnenne KaXXJa0ro OCHOYHOro CpeACTBA OLCHUBACTCA O IIKAJIC: OTJINYIHO, XOPOLIO, YAOBJICTBOPUTEIILHO,

HCYAOBJICTBOPUTECIIBHO.

OO01ras orieHKa 3a TeKYIIHH KOHTPOJIb MIPEACTABISAET COOOH cpeaHee 3HaUYCHIE MEXKIY HOTYICHHBIMHU OIICHKAMH 3a BCE OI[CHOYHBIC

CpeacTBa.

HpOMe)KyTO'—IHaﬂ aTTecTalus - 3a4€T.

[IpomekyToYHas aTTeCTAIUS MPOBOAUTCS MOCIIC 3aBEPIICHUS H3YICHUS TUCIUILTIHEI HIIH €€ YacTH B (popMe, OTpeIesIIeMOi
y4eOHBIM ITAaHOM 00pa30BaTEIFHON IPOTPAMMEI C IIETIHIO OIICHUTH paboTy 00YJaromeTrocs, CTETeHb YCBOCHHUS TEOPETHUECKIX
3HAHWH, yPOBEHb CPOPMUPOBAHHOCTH KOMITETEHITHH.
[pemoaBaTens, MPUHUMAIOIINHN 3a4eT 00ECIICUNBACT CITyYalHOE PACTIPEACIICHIE BAPUAHTOB 3aUCTHBIX 33JJAaHUN MEIKIY
00yYarOMUMUCS ¢ TIOMOIIBIO OMJIETOB W/WIIK C IPIMEHCHHEM KOMITBIOTEPHBIX TEXHOJIOTHI; BIPaBE 3a1aBaTh 00yJaIOIIeMYCst

JOTOJIHUTCIIbHBIC BOIIPOCHI U AaBATh JOIMOJTHUTCIBHBIC 3aJaHU TIOMUMO TEX, KOTOPBHIC YKa3aHbI B oumere.

3aget mpoBoauTCcs Mo OmeraM. B kakmom Onitere 1Ba OLEHOYHBIX CPEACTBA: YCTHBIM MIM MUCHMEHHBIN OTBET Ha BOIIPOC H

IMPaKTUYCCKOEC 3aJaHUC.

Brimonnenne KaXXJa0ro 3aiaHus 3a IPOMEKYTOUHYIO aTTCCTAlIUIO OLICHUBACTCS 1O IIKaJIC: OTJIMYIHO, XOPOIIO, YAOBJICTBOPUTCIILHO,

HCYAOBJICTBOPUTECIIBHO.

OO01mas orieHKa 32 MPOMEKYTOUHYIO aTTECTAIMIO MIPECTABIAET COOON CpeHee 3HaUSCHIE MEX Ty MOTYICHHBIMU OIICHKaMH 32 BCE

OIIGHOYHBIE CPENICTBA MMPOMEKYTOTHOHN aTTECTAIIHN.

B CJIy4ac HCBO3MOKHOCTHU YCTAHOBJICHHUA CPEAHCTO 3HAUCHUA OLCHKHU 3a MPOMEIKYTOUYHYIO aTTCCTALIUIO (HaanMep, «XOpOoLIo» Uin

«OTJIMYHOY ), UTOTOBAsI OL[CHKA BBICTABISCTCS YK3aMEHATOPOM, UCXOIS M3 MPHUHIUIIA CIIPABEIITUBOCTH H OCCIIPUCTPACTHOCTH HA
OCHOBaHHUH OOIIETO BIECYATICHHS O KAYeCTBE U JOOPOCOBECTHOCTH OCBOCHHSI O0YUAIOIIMMCS TUCITUTUIMHBI (MOJTYJIS).

Bub! orieHok:
Jls 3auera:
3auTeHo

He 3aureno

7 cemecTp:

Texyluii KOHTPOJIb:
JlabopaTopHbIe pabOTHI IO TEMaM
Tema 4. Teopust ABONCTBEHHOCTH

Tema 5. Pemienue 3a/1a4 11€710YMCIEHHOTO IPOrPaMMHUPOBaHUS
Tema 6. Permenne 3a1a4 HETMHEHHOTO TIPOTPaMMHUPOBAHUS




TecTupoBaHue 1Mo TeMam

Tema 1. OCHOBHBIE MOHSATHUS AUCIUTLITUHBI

Tema 2. OCHOBBI JINHEHHOTO MPOTPAMMHPOBAHHS

Tewma 3. IIpuknagHble ONTHMHU3AIMOHHBIE METOBI PEIICHHS 33124 JIMHEHHOTO MPOTPaMMHUPOBAHUS
Tema 4. Teopus ABONCTBEHHOCTH

Tema 5. Pemenue 3a1au HeJI0YUCIEHHOTO MPOTPaMMHUPOBAHUS

Tema 6. Permenne 3a1a4 HETMHEHHOTO TIPOTPaMMHUPOBAHUS

BBIMOTHEHHE Ka)KI0TO OIICHOYHOTO CPEACTBA OLICHMUBAETCS 10 IIKaJIe: OTJAMYHO, XOPOIIIO, YIOBICTBOPUTEILHO,
HEYIOBJICTBOPUTENHHO.

OO0111ast OIIEHKA 3a TEKYIIUH KOHTPOJIb MPEACTABISET CO00H cpe/iHee 3HAUECHHE MEX/Ty MOTyUYCHHBIMU OIIEHKAMU 3a BCE OIIEHOYHBIE
CpeacTBa.

I[IpoMe:kyTOUHASI ATTECTAIAS - YK3aMCH.

[IpomekyToYHas aTTeCTAIUS MPOBOAUTCS MOCIIE 3aBEPIICHUS H3YICHUS TUCIUILTIHEI HIIH €€ YacTH B (popMe, OTIpeIeIIIeMOi
y4eOHBIM IUTAaHOM 00pa30BaTEIFHON IPOTPAMMEI C IIETIHIO OIICHUTH paboTy 00YJaromerocs, CTETeHb YCBOCHHUS TEOPETHUECKIX
3HAHWH, yPOBEHb CPOPMUPOBAHHOCTH KOMITETEHITHH.

[IpenogaBaTenb, MPUHUMAIONINH 3K3aMeH 0OecrieunBaeT ClIydaifHoe pacrpeaeseHie BapuaHTOB dK3aMEHAITMOHHBIX 3aJJaHIi
MEXIY 00yUYaroIUMHUCS C TIOMOIIbIO OMIICTOB U/WITK C MPUMEHCHHEM KOMITHIOTCPHBIX TEXHOIIOTHIl;, BIIPaBe 331aBaTh
oOyuJaronieMycs JONOJHUTEILHBIC BOPOCHI U TABaTh JOMOJHUTEIBHBIC 3aJaHHsI TIOMUMO TEX, KOTOPBIC YKa3aHbI B OHJICTE.
OK3aMeH MpoBoAMTCS 1o Omreram. B kaxmom OmiieTe IBa OICHOYHBIX CPEICTBA: YCTHRIA MIIM MUCEMEHHBIN OTBET Ha BOIPOC U
MPaKTUIECKOe 3a/1aHMe.

BrinonHeHnue kaxa0ro 3aJaHus 3a MPOMEXXYTOUHYIO aTTECTAlIMIO OLEHUBAETCS MO MIKaie: OTIMYHO, XOPOLIO, YIOBIETBOPUTEIBHO,
HEYJIOBJIETBOPUTEIILHO.

OO01as oIeHKa 332 MPOMEKYTOUHYIO aTTECTAIMIO MPECTABISCT COOOU CpelHee 3HAUCHIE MEK/Ty OTYICHHBIMU OIICHKAMHU 33 BCE
OIICHOYHBIE CPENICTBA MMPOMEKYTOTHON aTTECTAIIHH.

B cirydae HEBO3MOKHOCTH YCTaHOBIICHHUS CPEJHETO 3HAYCHUS OICHKH 3a IPOMEKYTOUHYIO aTTECTAINIO (HaIIpUMep, «XOPOIIOY HIIH
«OTJIMYHOY ), UTOTOBAsI OLICHKA BBICTABISCTCS DK3aMEHATOPOM, UCXOIS M3 MPUHIUIIA CIIPABEIITUBOCTH H OCCIIPUCTPACTHOCTH HA
OCHOBAHUU OOIIETO BIICYATIICHUS O KAYECTBE M JOOPOCOBECTHOCTH OCBOCHHUS 00YJIAFOIIUMCS JUCITUTUTNHBI (MOJTYJIS).

Buneb! oneHok:

Jlst nx3amMeHa:

OTargHO

Xoporo

Y 10BNIETBOPUTEIBHO

He ynoBnerBopurensHo

4. OueHoYHBIE CPEICTBA, MOPSIAOK UX MPUMEHEHHUSI M KPUTEPHH OLleHUBAHUS

4.1. OueHoYHbIe CPeICTBA TEKYIEro KOHTPOJIS

4.1.1. JIabopaTopHbIe padOThI

Tema 2. OCHOBBI JINHEHHOTO MTPOTPAMMHUPOBAHHS

Tewma 3. [Ipuknagable ONTHMHU3AIMOHHBIE METOABI PEIICHHS 3324 JINHEHHOTO MPOTPaMMHUPOBAHUS
Tema 4. Teopust IBOHCTBEHHOCTH

Tema 5. Pemenne 3a1a4 1e0YUCISHHOTO TPOTPaMMHUPOBAHUS

Tema 6. Pemienue 3agau HeTMHEHHOTO IPOTPAMMUPOBAHUS

4.1.1.1. Ilopsinok npoBegeHHs.

JlabopaTopHbIe pabOTHI TPOBOJATCS B YaCHI &y TUTOPHOM PabOTHL.

[epen BBIOTHEHUEM KaXI0H pabOTHI CTYICHTHI-0aKaIaBPhI TOJHKHBI IPOPadOTaTh COOTBETCTBYOIIUI MaTepHAI, HCITOB3YsI
KOHCIIEKTBI TEOPETUIECKUX 3aHATHIH, NEPHOTUYECKUE H3TAHH, yIeOHO-METOANIECKIE TOCOOUS 1 yUeOHNKH.

[To okOHYaHHUM 3aHATHH CTYJIECHTHI OPOPMIISIFOT OTYET 0 KaXKI0i paboTe, cobIoaas Cleay oy GopMy:

HanmeHoBaHME TEMBI;

Lenb paboTsr;

3amaHue U co/iep>KaHKe BRITIOJIHCHHON padoTEHI,

[TuceMeHHBIE OTBETH HA KOHTPOJIHHBIE BOIPOCHI.

BrIBoIBI IO TIpOIEIaHHOM padoTe.

CIHUCOK UCTIOTB30BaHHBIX HCTOYHHUKOB.

4.1.1.2 KpuTtepuu oueHuBaHUsI

OueHKa «OTIHYHO)» CTABUTCSH, €CJIM 00y4arouIuiics:

[IpaBuibHO BRIMONMHUI Bee 3aanus. [IpoaeMoHCTprpOBall BEICOKHI YPOBEHD BajeHUs MaTepuaioM. [IposBieHb! MPeBOCXOIHbIE
CIOCOOHOCTH MIPUMEHSTh 3HAHUS M YMCHUS K BBIITOJHCHUIO KOHKPETHBIX 3aJJaHUH.

Ol1eHKa «XOPOII0» CTABUTCS, €CJIH 00yYalomuiics:



[TpaBUIBHO BHIMOJHUI OOJBIIYIO YacTh 3aJaHui. [IpHCyTCTBYIOT He3HAUUTENbHBIE ONIMOKK. [IpoaeMOHCTpUpOBaH XOpOIIHH
YpOBEHb BIIaJIeHUS MaTepHaoM. [IposiBiIeHbI cpeiHue CHOCOOHOCTH MPUMEHSTh 3HAHHS M YMEHHS K BBITIOJHEHUIO KOHKPETHBIX
3aJaHHM.

OneHka «yA0BJICTBOPUTEIBHO» CTABHTCS, €CJIH 00y4Yaromuics:

3agaHus BEIOJIHMI OoJiee YeM HaIoJIOBHHY. IIpHCyTCTBYIOT cephE3Hble OmMOKH. IIpoaeMOHCTPHPOBaH yJOBIETBOPUTEIBHBIN
YPOBEHb BIIaJICHUS MaTepHasioM. [IposiBIICHBI HU3KHE CTIOCOOHOCTH MPUMEHSTH 3HAHUS M YMEHHMS K BBITIOJTHEHUIO KOHKPETHBIX
3alaHUH.

OneHka «HeyAOBJIECTBOPUTEIbHO» CTABUTCH, €CJIM 00y4Yaromuics:

3aaHus BEINOJIHNUI MEHEE YeM HaIloJ0BUHY. IIpoIeMOHCTPHPOBAH HEYAOBIECTBOPUTEIBHBIN YPOBEHD BIAJICHUS MaTCPHATIOM.
[IposiBeHBI HEAOCTATOYHBIE CIIOCOOHOCTH MPUMEHSTh 3HAHUS M YMEHUSI K BBIIIOJTHEHHIO KOHKPETHBIX 3alaHHN.

4.1.1.3. Conep:xaHue olleHOYHOT0 CpeACTBA
Tewms1 2-6

6 cemecTp

JlaGopaTtopnas padora Nel

I'paduyeckoe pemenue 3a1a4u JUHeHHOTO NPOrPaMMHUPOBAHHUSA
Pemmre rpaduyecku cienyromnie 3agadu.

1. ®upma BeimyckaeT mnated ABYX Mozeneil A u B. [Ipu 3ToM Hcmonssyercs
TKaHb Tpex BUJIOB. Ha u3rorosnenue oaHOro niarths mojenu A tpebyercs 2 M TKaHu
MepBOro BUAa, | M TKAaHH BTOPOro BUAA, 2 M TKAHHU TpeThero Buaa. Ha u3rotorneHue
oIHOTrO mnates mMoaenu B Tpedyercd 3 M TKaHM MEPBOTO BHAa, | M TKaHH BTOPOTO
BHJA, 2 M TKaHM TPETLEro BMJA. 3anackl TKaHM MEPBOr0 BHMJA COCTABISAOT 21 M,
BTOporo Buza - 10 M, TpeTrero Buaa - 16 M. Beimyck ogHOro u3genus Tuna A NpUHOCHT
noxon 400 n.en., onnoro n3aenus Tuna B - 300 no.en.

CocrasbTe 11aH NPOM3BO/ICTBA, oOecreuuBalonuii pupme HaudoNbIIUiT TOXOL.

2. Tlpu oTKOpME KakJIOE€ >KMBOTHOE JOKHO TONY4HTh HE MeHee 9 el
MUTATEJILHOrO BellecTBa S|, He MeHee 8 . BemecTsa S, u He MeHee 12 e, BemiecTra
S;. Jlna cocTaBneHus palMoHa HCMNOAB3YIOT JBa BHaa kopma. ComepikaHue
MHUTATEJIBHBIX BEIECTB B | KI' KaXJOr0 KOPMAa M CTOUMOCTh KOpPMa IIPHBEJECHBI B

tabauue:
Conep){{aﬂue IIUTATEJIbHbIX
[TurarensHOE BEIIECTRBO BEIECTB B | Kr kopMma (en1.)
Kopm | Kopm 2
S, 3 1
S, 1 2
S; 1 6
CroumocTb | Kr kopma (1.e1.) 4 6

CocraBbTe JHEBHOIl palMOH HY)KHOH NWMTaTelLHOCTH, MUHHMH3HPOBAB
JICHEXKHBIE 3aTPAThl HA ITOT PALMOH.
3. Pemmre rpadudeckn 3amavy IHHEHHOTO mNporpaMMupoBaHus. Haiinute
MaKCHMaJTbHOE H MHHHMAJIEHOE 3HaYE€HNE 1eNeB0i (DYHKIH.
F =x, +x, — max (min)

3x, +x, 28,
X025 26,
X¥—%; X3,

raex,,x, = 0.

JladopaTopHasi padoTa Ne2
CuMILIeKCHBII MeTO/l pelleHus 32124 JINHEHHOr0 IPOrpaMMHPOBAHNAS



Permmite cuMIIIIEKCHBIM METOAOM CIICAYIOIIUE 3a1a4u.

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

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

x, 20, j=ﬁ

1

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

X, +x, +x,=35,

x =20, j=15.

7 cemecTp

JlaGopatopnast padoTta Ne3

Perrenne oTHOMHICKCHBIX 33a]1a4 JITHEHHOTO MIPOrPaMMHPOBAHUS ¢ UCTIONb30BaHUueM Microsoft Excel
Jst Toro uroOsl penmuts 3agaqy JII1 B TabnuaroM penakrope MicrosoftExcel, HE0OX0MMO BBHIIOIHUTE CICAYIOIINE TCHCTBHS.
1BBecTH ycnoBue 3a1a4u:

€03/1aTh SKpaHHYI0 (GOPMY IS BBOAA yCIOBHS 3a0a4H:

MIEpEMEHHBIX,

nenesoit pynkuun (D),

OTpaHUYEHUI],

TPaHUYHBIX YCIIOBUH;

BBECTH HCXOJHBIC JaHHBIEC B OKPaHHYIO (GOpMY:

koapunmeHTH 1D,

KOX((UIUEHTHI PH IIEPEMEHHBIX B OTPaHUYCHHUSX,

MIpaBEIC YaCTH OTPAaHHYCHH;

BBECTH 3aBHCHMOCTH M3 MaTEMAaTHIECKOH MOJIENIN B SKpaHHYIO GopMYy:

dhopmymy ans pacueta 1D,

(hopMyIIBI 1T pacyeTa 3HAYCHUH JICBBIX YacTeil OrpaHUICHUN;

3anath LD (B okHe «I[louck pemeHus»):

LEJIEBYIO SUCHKY,

Hamnpasiienue ontumuzanuu [{D;

BBECTH OTPAHWYCHHUS U IPaHUYHBIC YCIOBUS (B OKHE «IloMCK permeHs»):

SIYCHKU CO 3HAYCHHUSMU TIEPECMCHHBIX,

TpaHUYHBIC YCIOBUS VTS JOMYCTUMBIX 3HAYCHUH MePEMEHHBIX,

COOTHOIIICHUS MEXITy MTPABBEIMU U JICBBIMU YaCTSIMH OTPAHUYCHUIA.

2PemmTh 3amaqy:

yemanosume napamempul pewerus 3adaqu (B okae «llouck pemenns»);

sanycmums 3a0auy Ha peutenue (B okHe «IToMCK penieHus»);

svibpams popmam 8b18600a peutenust (B okHe «Pe3ybTaThl MONCKa PELISHUS»).

TTPUMEP PEHIEHUW OI[HOHHI[EKCHOPI 3AJAYM JIIT
PaccmoTpum npuMep HaXOoXAEHUS pelieHus IS clieytonei oHOMHAeKcHOM 3aaaun JIIT:

L(X )=130,5x, + 20x, +56x, +87.8x, — max;
—L8x, +2x, +x, —4x, =756,

—6x, +2x, +4x, —x, 2450, (1.1
4x —15x, +104x, +13x, <89,
x 2007 =14.

BBO/J] UCXOAHBIX JAHHBIX
Cosz0anue skpannol popmul u 8800 8 Hee YCA08US 3A0a4U
OkpanHas ¢popMma 11 BBoAa ycinoBui 3amaun (1.1) BMecTe ¢ BBEJICHHBIMU B Hee HCXOTHBIMH JaHHBIMHU TIpEICTaBIeHa Ha puc. 1.1.



2 Microsoft Excel - Npumep_1_xls

”ﬁ Fatin Npaeka Bug Boraeka Fopmar Cepeuc [JaHHele OkHo 7 ;Iilﬂ

Fé hd =|
A | e [ ¢ | b [ EJ] E | 6 | H | 3

1 NMEPEMEHHBIE —
2 |Hma A1 2 #3 74

3 | 3uavenue | | | | |

4 |HueH. . ] 0 ] ] (1 Li1]

5 3Ha4eHwe  Hanpaen.

6 [Kosh. L& 1305 20 56 878 Jmax

7

] OMPAHWUYEHHA o
3 |Bug Tee. 4yacTe 3Hak MNpae. 4acTe

10 | Orpan. 1 -1.8 2 1 -4 = 766

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

12 |Orpan.3 4 -1.5 104 13 <= g4
I41|q4|>|bl[\nv|c11 A ket f | 4] | ™

Puc. 1.1. Dxpannas popma 3amaqu (1.1) (kypcop B stueiike F6)

B skpanHoii hopme Ha puc. 1.1 ka0l mepeMeHHON U KaXA0MY K03 PHIMCHTY 3a1a4ui IOCTaBIICHa B COOTBETCTBUEC KOHKPETHAS
sraetika B Excel. ViMst ss9eiiku cocTOHUT M3 OYKBBI, 0003HAYAIONIECH CTOJIOCTI, U ITU(PHI, 0003HAYAIONIEH CTPOKY, HA TepeCceUeHUN
KOTOpBIX HaxoauTcst 00bekT 3amaun JII1. Tak, HanpumMep, mepemeHHbIM 3a1aun (1.1) coorBeTcTBYIOT stuetikm B3 (x1 ), C3 (x2),
D3 (x3), E3 (x4), koapdunuentam LD cooTtBercTByIOT stuetiku B6 (¢l = 130,5), C6 (2 =20), D6 ( ¢3 =56), E6 (¢4 =87,8),
MPaBBIM YacTsIM OTPAaHWYEHUH COOTBETCTBYIOT stueriku H10 ( b1 =756), H11 (b2 = 450), H12 (b3 =89) n 1.1

B600 3asucumocmeti uz mamemamuyeckoi Mooenu 8 IKpaHHyio popmy

3aBucumocTs juig LD

B sueiiky F6, B koTopoii Oynet oToOpaxkaThes 3HaueHune [{D, HeoOxoauMo BBeCTH GopMyITy, IO KOTOPOH 3TO 3HAUYECHHE OyIeT
paccuutano. Cornacho (1.1) 3nauenue L{® onpenensiercss BBIpakeHHEM

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

Hcmonb3ys 0603HadeHMs cCOOTBETCTBYIONHNX staeek B Excel (cm. puc. 1.1), dopmyny mis pacaera 1D (1.2) MoxHO 3anucaTh Kak
CyMMY MTPOU3BEICHUH KaXI0H U3 STUEEK, OTBEACHHBIX ISl 3HAUCHUH TIepeMeHHbIX 3anauu (B3, C3, D3, E3), Ha COOTBETCTBYIOILYIO
SYCHKY, OTBeAeHHYO 1 kKodddurmentor LD (B6, C6, D6, E6), TO ecTh

B6xB3+(C6x(C3+D6xD3+E6xE3. (1.3)

Uto65! 3a1aTh Gopmyiry (1.3) HeoOX0aUMO B siueiiky F6 BBECTH CIIEAyIOIIee BhIpaXXeHUE W HAXaTh KiaBuIny «Entery

=CYMMIMPOM3B(B$3:E$3;B6:E6), (1.4)

rJie CAMBOJI $ mepe/i HOMEpOM CTPOKH 3 03HAYAET, YTO MPH KOMHMPOBAHUH 3TOH (hopMyIisl B ipyrue mecta jucta Excel Homep
CTPOKH 3 HE U3MEHUTCS;
CHUMBOJI: 03HAYaeT, 4TO B opMyJie OyAyT UCIOIb30BaHbI BCE SUCHKH,



PAacHONIOKeHHBIE MEXKY slueiKaMu, yKa3aHHBIMHU CIICBa U CIIpaBa OT JIBOCTOYHs (HApuMep, 3anuch B6:E6 yka3biBaeT Ha sYSHKA
B6, C6, D6 u E6). ITocne 3ToTO B 1IeNeBO# stuetike mosiButcs 0 (HyneBoe 3HaueHue) (puc. 1.2).

. Microsoft Excel - MNpumep_1_xls
”@ Pain Npaeka Bug Botaeka Poprmar LCepeuc JanHeie OkHo 7 ;Iilﬂ
Fé ~| = | =CYMMNPOW3E(B%3:E$3; B5: E6)
A | B | ¢ | b | E|] F | 6 | H [ T
1 NEPEMEHHBIE —
2 |MmaA *1 X2 #3 #4
3 |3naueHue | | | | |
4 |HuH. rp. 1] 1] 1] o (L
] JHa4YeHwe Hanpaen.
6 [Koap L 1305 20 56 878 Olmax
7
g OrPAHHYEHMA o
9 |Bug Iee. yacTe 3Hak Mpae. 4acTe
10 (Orpan. i -148 2 1 -4 0= 746
11 [Orpan.2 £ 2 4 -1 0== 450
12 |Orpad.3 4 15 104 13 0== g4
H1 |q1 [» [M]s meT1 # ners / | 4] | L”J
Puc. 1.2. Dxpannas popma 3amaqu (1.1) mocie BBoja Bcex He0OX0MUMBIX GhopMyiT (Kypcop B stueiike F6)
[Mpumeuanuel.l. CymecTByer apyroii croco6 3ananus ¢pynkiuid B Excel ¢ momompio  pexxuma «BcraBka GbyHKIHIY,
KOTOPBI MOKHO BBI3BaTh U3 MEHIO

«BcTaBka» WM NMPpH HAXKATUH KHOTIKY « fX «Ha CTAHIAPTHOH MaHen HHCTpyMeHTOB. Tak, Hanpumep, popmyiy (1.4) MOXKHO 3a/1aTh
CJIeIYIOIINM 00pa3oM:

Kypcop B mojie Fo6;

Ha)KaB KHOTIKY « fX »,BbI30BHUTE OKHO«MacTtep (pyHKImH — mar 1 u3 2»;

BeIOepuTe B OKHE «KaTeropus» kateropuro «MareMaTHUCCKUEY;

B okHe «Dynkuus» Beioeputedynkuuro CYMMITPOU3B;

B nosiBuBIIeMcst okaHe «CYMMITPOM3B» B cTpoky «Maccus 1» Beaute Beipaxkenne B$3:E$3, a B crpoky «Maccus 2» —
BEIpakeHue B6:E6 (puc.1.3);

rocJie BBoJa siueek B cTpoku «Maccus 1» u «MaccuB 2» B OKHE

«CYMMITPOUM3BY mosIBATCS YHCIOBBIC 3HAUYCHUS BBEICHHBIX MAaCCHBOB (CM. puc. 1.3), a B 9kpaHHOH Qopme B sueiike F6
TIOSIBUTCS TEKYIIlee 3HAUCHHE, BBIYMCICHHOE 0 BBEJCHHOM popmyrte, To ecTh 0 (Tak Kak B MOMEHT BBOJIa (POPMYJIBI 3HAYCHUS
MIEPEMEHHBIX 33/1a9H HyJICBBIE).

¥ MMMIPOMZE
A = oo
MaccHe2 [B6:E6 ) = 4130,5:20;56;587,8}
MaccHES I :NJ =
=0

BOZEPALAET Cymmy I'I|:II:IH3EFE.|'J.EHHﬁ COOTEETCTEYHIWHX 3NEMEHTOE MaCCHEOE,

Maccuel: MaccHE] JMaccHEs; .., OT 2 40 30 MacCHEOE, YeH KOMOOHEHTEl HY #HO
NEPEMHOMHTE & 3ATEM CNO¥HTE, BCe MAcCHER A0N¥HEI HMETE OAHY H
TYHE PASMERHOCTE.,

@ | IHadveHHe; [ Ik, I JTMEHA

Puc. 1.3. Beox ¢popmyisr i pacuera LId B okHO «Mactep yHKIHID»



3asucumocmu 015 1esbix yacmeu 0cpaHuyeHull

JleBbie yacT orpanndenuii 3anaun (1.1) mpeacraBustor coOoit cymmy npoussedenuti KXol U3 siaeek, OTBEACHHBIX T 3HAUYSHUIH
nepemeHHbIx 3amaun (B3, C3, D3, E3), Ha COOTBETCTBYIONIYIO SIUEHKY, OTBEACHHYIO sl KO3 PUIIMEHTOB KOHKPETHOTO
orpanuuenus (B10, C10, D10, E10 — 1-e orpanuuenue; B11, C11, D11, E11 — 2-e orpanunuenue u B12, C12, D12, E12 — 3-¢
orpanundeHue). opMyITbl, COOTBETCTBYIOIINE JICBBIM YaCTSIM OIpPaHHYCHUM, MPECTABICHBI B Ta0I. 1.1.

Tabauya 1.1

DopMyItbl, ONTUCHIBaOIIKE orpanmdeHus mojend (1.1)

/leBas YacTb OrpaHMyeHus dopmyna Excel

-1,8x1 + 2x2 + X3 - 4x4 nan =CYMMIMPOW3B(BS3:£53;810:£10)
B10x B3+ C10x C3+D10x D3 + E10x E3

- 6x1 + 2x2 + 4x3 - X4 van =CYMMIMPOW3B(BS3:ES$3;B11:E£11)
B11xB3+C11xC3+D11xD3+E11xE3

4x1 -1,5x2 +10,4x3 +13x4 nau =CYMMIMPOW3B(BS3:E$3;812:E12)
B12 x B3+ (C12x(C3+ D12 xD3 +E12 xE3

Kaxk BunHO 13 Tabm. 1.1, Gopmyel, 3anaromniye ieBble YacTH orpaHndeHuit 3anaqu (1.1), oTmyaroTest Apyr OT Apyra U oT (GOpMYJIBI
(1.4) B neneBoii sueiike F6 TOIBKO HOMEPOM CTPOKH BO BTOPOM MacCHBE. DTOT HOMEp ONpeessieTCsl TOH CTPOKOH, B KOTOPOH
oTpaHWYEHHUE 3aIMCaHo B dKpaHHOH Gopme. [TodToMy [uIst 3aaHMs 3aBUCUMOCTEH TS JIEBBIX YacTel OrpaHUIeHHH JOCTATOYHO
CKOITUPOBAThL (GOPMYITY U3 IICJIEBOH SUYCHKH B SUSHKH JIEBBIX YacTel orpaHndeHuid. [ 3Toro Heo0XoImMMo:

TIOMECTHUTB Kypcop B I0JIE [eTIeBOI sTUeiikH F'6 1 CKOMpPOBaTh B Oydep conepkumoe sueiikn F6 (knaBumamu «Ctrl-Insert»);
MOMEILATh Kypcop MOOYEPETHO B MOJIS JIEBOM YacTH KaXKJOTO U3 OrpaHndeHuid, To ecTh B F10, F11 uF12, u BCTaBIATh B 3TH HOJS
cozepkumoe Oydepa (xraBumamu «Shift-Insert») (mpu 3ToM HOMEp sTY€EK BO BTOPOM MaccHBe (GpopMyJIbl OYAET MEHSTHCS Ha
HOMEp TOH CTPOKH, B KOTOPYIO ObliIa IPOU3BeIcHa BCTaBKa U3 Oydepa);

Ha 2kpane B moysix F10,F11 u F12 nossurcs 0 (HyneBoe 3Haduenne) (cm._puc. 1.2).

IMPOBEPKA TTPABUJIBHOCTU BBEJAEHUS ®OPMYVYJI
JIis mpoBepKH MPaBUIIEHOCTH BBEICHHBIX (HOPMYJT IPOU3BOAUTE MTOOYCPEIHO JBOWHOE HAXKATHE JICBOH KIIABUIIIN MBIIIA HA SYCHKH
¢ hopmymamu. [Tpu 5TOM Ha 3KpaHe PaMKOW OYIyT BBIACIATHCS TICHKH, HCIIOJIb3yeMble B popmyre (puc. 1.4 u 1.5).



2 Microsoft Excel - Mpumep_1.xls
”ﬁ Faiin [paeka Bug Beoraeka FPopmar Cepeuc JanHeie Orno 7 ;lilﬂ
cymnporEs | 7| X =| =CYMMIFOKM3E(BY3:ES3;B6:ER)
A | B | ¢ | b | E| F | 6 | H | T
1 NEPEMEHHLIE —
2 |HMmA 1 o #a #d
3 | 3naveHue | | | | ]
4 |HumH.rp. ] ] 1] 1] L
5 JHaYeHWe Hanpaen.
6 [Koad U | 1305 20 ) 87 8 =CYMMNPOW3B(EY3 Eb3 B ER)
7
8 OrPAHHMUEHHA s
8 |Bug TeE. Y4acTe 3Hak MNpae. 4acTe
10 | Orpan. 1 -1.48 2 1 -4 0= 756
11 |Orpan.2 £ 2 4 -1 0== 460
12 |Orpan.3 4 15 10,4 13 0== ad
|JF‘|F|HP‘\"HET1,{HHET3{ | 4] i

Puc. 1.4. TIpoBepka npaBmILHOCTH BBEJICHUS (pOpMYIIbI B IIeIEBYIO sTuelKy F6

¢ Microsoft Excel - Mpumep_1_xls

”ﬁ FPaiin [paeka Bug Bctagka Fopmar Cepedc JadHele OkHo 7 ;Iilﬂ

CyMMIPOMIE | v | X =| =CYMMIMPOWEB(BYS:EFS, B12:E12)
A [ B | ¢ | b [ E [ FE | 6 [ H | 3

1 NEPEMEHHLIE —
2 Hma #1 " #a wd

2 |3HaueHue | | | | l

4 |HueH.rp. 0 0 0 1] U

5 3Havenue Hanpaen.

b (Koad. LD 130 5 20 ah a7 a max

7

g OrPAHUYUEHKWA o
9 |Bun INee. wacTe | 3Hak MNpae. 4acTe

10 | Orpan. 1 -18 2 1 -4 0= 5B

11 |Orpan.2 -G 2 4 -1 0== 440

12 |Orpan3 | 4 15 10,4 13=|=CYMMI'IF'DH3EE|:EE$3:E$3;B12:E12]|
I41|q4 [® [®]% Mucrl 4 Maers £ | 4] | ﬂj_‘

Puc. 1.5. TIpoBepka npaBWILHOCTH BBeACHHUS HOPMYIIHI B siueiiky F12
JUTsl JIEBOM YacTH OrpaHUYeHus 3

3ananue 1eneBoil GyHKIUH
JanpHeiimme neiicTus npous3BoAsTcs B okHe «[lonck pemenus», KoTopoe BeI3biBaeTcs u3 MeHIo «CepBucy (puc. 1.6):

[IOCTaBbTE KYpPCOP B MOJI€ «Y CTAHOBUTH LIEJIEBYIO SUYEHKY»;
BBE/IUTE ajipec LeneBoi siueiiku $F$6 nium caenaiite oJHO HaXkKaTHE JICBOI KIIABUIIIN MBIIIH Ha LENEBYIO sUEHKY B 9KpaHHOH (hopme

- 9T0 OyZeT paBHOCHIBHO BBOJY aJipeca C KJIaBHATYPHI,
BBeaUTe HanpasiieHue onTumuzanuu LD, menkHyB oMH pa3 JIeBOi KJIaBHUILEH MBIILIH 110 CEJIEKTOPHON KHOTIKE «MaKCUMAIIbHOMY

3HAYCHUIO».



MoMck pemeHHn E E |
BBINOAHKTE I

PSEHOA! (% MaKCMMANEHOMY SHAYEHHH " sHaueHHHD: ID
SAKpEITE

[ MHMHHMANEHOMY SHIYEHHHD

YCTEAHOBMTE WENEEYHD

—3MEHAA AYEFKH;
|$B$3:$E$3 %] Npeanonowme I
O PAHHYEHHA! M
$B53:$ES3 == §EGHJE4 = dobaenre |
$F410 = $HE10
$F$11 = §HE11 HEMEHHTE |
$FE12 <= §Hf1Z BOCCTAHOEHTE |
;I ¥aanuTe |
_npagka |

Puc. 1.6. Okno «Ilonck pemenus» 3anauu (1.1)

B600 ocpanuuenuii u epanuynbix ycrosuil 3adanue aueex nepemenHulx

B oxno «Ilonck pemenuns» B noine «/3MeHsIs sUSHKI» BIUIINTE apeca

$B$3:$E$3. Heobxoaumele agpeca MOXKHO BHOCUTE B HoJie «MI3MeHss STUSHKM» 1 aBTOMaTHYECKH ITyTeM BBIJCTICHHS MBIIIBI0
COOTBETCTBYIOIIHX SYEEK NEPEMEHHBIX HEITOCPEICTBEHHO B SKPaHHOU (hopMe.

361()GHM€ CPAHUYHbIX VCJZOGML? ().71}1 ()onvcmuMblx 3HAYeHUll NepemeHrHHblx

B Hamrem ciyvae Ha 3HaYEeHUsI IEPEMEHHbIX HAKJIaIbIBAETCS TOJIBKO IPAHUYHOE YCIOBHE HEOTPHLATEIEHOCTH, TO €CTh MX HUXKHSSA
rpaHMIa J0JDKHA OBITH paBHA HYJIO (cM. puc. 1.1).

Haxxmute kHOTIKY «J[006aBHTBY, TIOCIE Yero MosBHTCS OKHO «JloOaBieHue orpanmdeHus» (puc.1.7).

B none «Ccrlika Ha s9eiiky» BBEANUTE aJpeca STIeeK MepeMeHHbBIX

$B$3:$E$3. Do MOXHO caenath Kak ¢ KIaBHaTyphl, TAK U IyTEM BBIJCICHHS MBIIIBIO BCEX SYCCK EPEMEHHBIX HEMOCPEACTBEHHO
B DKpaHHOU (opMme.

B mose 3HaKa OTKpOWTE CIIMCOK MpeIaraéMbIX 3HAKOB U BEIOEpHUTE * .

B none «OrpannyeHne» BBEIUTE aJpeca siueek HUKHEW TpaHullbl 3HAaUCHU IepeMeHHbIX, To ecTh $B$4:$E$4. X Takke MOKHO
BBECTH ITyTEM BBIJCIICHHUS MBIIIHIO HEMOCPEICTBEHHO B HKPAHHOU (hopMe.

JloGasneHHe OrpaHHYEHHA E

CCEINKa Ha AYERKYy OrpaHHYeHHE:

$E$3 453 51 N A A 2R 2 =

Ok I DTHEHS | AobaEMTE | _NpaEka |

Puc. 1.7. JlobaBneHue yCIOBUS HEOTPUIIATEILHOCTH NIEPEeMEHHBIX 3amadu (1.1)
3adanue 3naxos oepanuvenui £, 3, =
Haxxmure kHOTIKY «J]00aBHTH» B OKHE «/l0OaBieHe OrpaHUICHUSD).
B none «Ccbuika Ha sUeiiky» BBEAUTE aApec SYCHKH JICBOI YaCTH KOHKPETHOTO orpaHndeHus1, Hanpumep $F$10. 3to
MOJKHO C/I€aTh KaK C KJIIABUATYPHI, TaK M ITyTE€M BBIACIICHHS MBIIIBIO HY)KHOU STIEHKH HETIOCPEACTBEHHO B SKPaHHOI
dhopme.
B cootBercTBHHE ¢ ycnmoBueM 3aaauu (1.1) BEIOpaTh B 1MoJie 3HaKa HEOOXOAUMBIHN 3HAK, HATIPUMED =.
B none «OrpaHnyeHre» BBEAUTE aapec SYSHKH NPaBoil YaCTH pacCMaTpUBaeMOT0 OrpaHndeHus, Hanpumep $HS$10.
Amnanoruyno BBexute orpannueHus: $F$11>=8§H$11, $F$12<=$HS$12.
[ToxTBepauTe BBOX BCEX MEPEUNCIICHHBIX BBIIIE YCIOBHHA HaxkaTueM KHOKH OK.
OxkHo «ITouck pemeHus» Mocie BBoAa Bcex HEOOXOMUMBIX TaHHBIX 3aiauu (1.1) mpexcraBieHo Ha puc. 1.6.
Ecmu nipu BBOZIE yCIIOBHSA 3ajaui BOSHUKAET HEOOXOAMMOCTh B I3MEHEHUH WJIH yTAICHUN BHECCHHBIX OTpaHNYCHIH
WJIM TPAHUYHBIX YCJIOBHIA, TO 3TO JENal0T, HaXkaB KHOMKHU «3MeHUThY uinu «Y ganutey (cM. puc. 1.6).

PEIIEHUME 3AJIAYN

Ycemanoeka napamempog pewenus 3adauu

3agada 3amyckaeTcs Ha perreHne B okHe «Ilonck pemenns». Ho npeasapuTenbHO 1UIs yCTaHOBIEHH KOHKPETHBIX
IapaMeTpOB pEeLIeHHs 33/1a4 ONTHMHU3AINH OTPEJIeNICHHOTO Kilacca Heo0X0MMMO HakaTh KHOMIKY «[lapamerper» n
3aM0JIHUTh HEKOTOpBIE Nost okHa «IlapameTpsl moucka pemenus» (puc. 1.8).



nﬂpﬂHETpH noHMCKa pelweHHA nm

MakcHMansHoE BpeMA: CEEYHA, | [0],% I
MpedenEHoE YMCno HTepaumA: (100 CITHEHS |
OTHOCHTENEHAA NOrpeWHOCTE: |III,IIIIIIIIIIIIIIII S3ArpysHTE MOAENE. .. |
AonmyETHMOE OTHENOHEHKE:! IS o CoxpaHMTE MOAENE. . . |
Cx0AHMOCTE: |III,IIIIIII Cnpagka |
¥ DMHelinan Moaens [T ABETOMATHYECKOE MACWTAGHPOEAHHE

[T HeoTpHUATEREHEIE SHEYEHHA [T MokasblBaTE DESY¥NETATH HTEPALHE

WEHKM——— (PasHocTH———— MeTog nomcka
& nMHediHan & mpAnee % HeroToHa
" KEaAPATHUHAA " LEHTRaNEHEIE ¢ CONpAREHHE: CRaAHEHTOE

Puc. 1.8. [TapameTpbl moucka pemeHus, moaxoasuye as oonpmuHcTBa 3a1a4 JIIT [TapameTp «MakcuMmanbHOE BpeMsD»
CITY>KUT JIJIsl HA3HAUYEHUsI BpEMEHH (B CEKyHaX), BHIACIIEMOT0 Ha pelIeHre 3ajaun. B mojie MOKHO BBECTH BpeMsl, HE
npeBbImarorniee 32 767 cekynn (bonee 9 yacos).

[Tapametp «IIpenenbHoE YHCIIO UTEPALUID CITYKUT IS YIIPABICHIS BPEMEHEM PEIIeHH 3a/1a9d IyTeM OTPaHUICHUS
YHUCIIa IPOMEXKYTOUHBIX BBIUMCICHHNA. B mMojile MOKHO BBECTH KOJMYECTBO UTEpaIiii, He IpeBbimaromiee 32 767.
ITapametp «OTHOCUTENBbHAS TOTPEIIHOCTDY CIIY>KUT JJIS 33JIaHUSI TOYHOCTH, C KOTOPOH OmpeneisieTcss COOTBETCTBUE
SIYCHKY [IEJIEBOMY 3HAUCHUIO HITH MPHONKCHUE K YKa3aHHBIM TpaHuiiaM. [ToJie MODKHO colepKaTh YHCIIO U3
untepBasia ot 0 1o 1. Uem menvbuie KOIMUECTBO NECATUUHBIX 3HAKOB BO BBEIEHHOM YHUCIIE, TEM HUJCEe TOUHOCTb.
BrIcoKkast TOYHOCTD YBETTMUUT BpEMsI, KOTOpOe TpeOyeTcsl I TOT0, YTOOBI COMIENICS MPOIIecC ONTHMH3AIINH.
ITapametp «/lomycTMoe OTKIOHEHHEY CITY>KUT IS 3aJaHUs JOITyCKa Ha OTKIIOHEHHE OT ONTHMAIBHOTO PEIICHHS B
LEJIOUNCIICHHBIX 3a1adaX. [Ipu yka3aHuu OOJBINEro TOIMyCKa IMMOUCK PEIICHHS 3aKaHIMBaeTCs ObICTpee.

ITapameTp «CX0aUMOCTB)» NMPUMEHSETCS TOJNBKO MPH PEIICHUN HETMHEWHBIX 3aa4.

YcraHoBKa (uaxka «JIuHeHHas MOJETh» 00eCIIeYnBaeT YCKOPEHHE TIOUCKA PEIICHUS TMHEWHOW 3aa4Yy 3a CYCT
MIPUMEHECHNE CHMITIIEKC-METOAA.

[loxTBepauTe ycTaHOBICHHBIE TapaMeTPHl HaXKaTHeM KHOMKA «OK».

3amyck 3a/1auM Ha peleHue

3amyck 3a/la4M Ha pelieHue NPou3BOAUTCA U3 OKHA «IIOMCK peleHus» MmyTeM HaXKaTHsl KHOTKU « BEITOTHUTEY.
ITocne 3amycka Ha pelienue 3amaun  JIIT Ha JKpaHe MOSBISIETCS OKHO

«Pe3yNIbTaThl MOWCKA PEIICHIS C OJTHUM M3 COOOIIEHHH, MpeacTaBaeHHbIX Ha puc. 1.9, 1.10 m 1.11.

PEEHHI:TETI:I NoHMCKa peleHWA HE

PeweHHe HafAeHD, Boe orpaHHYeHa M yCNoEHS

ONTHMANEHOCTH EEINGAHEHEI, Trn oTHETa
PesvneTaThl - |
% {C0MpAHMTE HAWAEHHOE PELIEHHE ¥ITOMIMEOCTE
Mpeaens
" BOCCTAHOBMTE MCXDAHBIE SHAHEHHA "I

| 0,3 I OTHEHS COXPEHMTE CUEHADHH, .., CNpagka I

Puc. 1.9. Coobmenune 06 yCIenHoM penieHI  3a1a91



PEEIH.I'II:TﬂTI:I NoWMCKa pelleHHA BE

MOMCK HE MOMET HAATH NOAXDAALLEN D PEWEHMA,
THn oTHeTa

PezvneTaTel
YCTORYHMEDCTE
Mpeasenel

* {C0XpaHHTE HaMAEHHOE pELEHHE |

ol

_npaeka |

T EoCCTaHOEMTE HCXOAHEIE SHAHEHKHA

o ]

DTMERHA | COXpaHMTE CLUEHSPHA. .. I

Puc. 1.10. CoobmieHne mpu HECOBMECTHON CUCTEME OTPaHUICHUN 3a1aun

PE3HI1I:TﬂTI:I NoMCKa pelleHHA HE

IHAYEHKA LENEEOA AYEHKKH HE CxXDAATCA,
TN oT4eTa

PezvneTatel
¥ TORYHEOC TR
Mpeasne

[
-

_MpaEka |

% ‘CoxpaHiT HAWAEHHOE pelUEHHE |

i BOCCTAHOBHTE HMCHOAHEIE SHAYEHHA

o< |

DTHEHA COXpAHNTE CWEHAPHHA., .,

Puc. 1.11. Coobmmenue npu HeorpanuueHHoctH L{® B TpedyemMom HanpaBieHUN

WHorna cooOrienus, npencTapicHAbie Ha puc. 1.10 u 1.11, CBUIETENBCTBYIOT HE O XapaKTepe ONTHMAIBHOTO PEIICHUS
3a/1a4m, a 0 TOM, 4TO TIPH BBOJIE YCIoBHiA 3amaun B Excel Obutn momymeHs! ommoKky, He mo3Bosioniue Excel Haitu
ONTHMAJILHOE pelleHHe, KOTOPOE B ICHCTBUTEIBHOCTH CYIIECTBYET.

Ecmu npu pemenun 3anaun JIIT BergaeTcst cooOIeHrE 0 HEBO3MOXHOCTH HAXOXKACHUS PEIICHUS, TO BO3MOXKHO, 4TO
MIpUYHHA 3aKTF0YacTCs B OMMOKAxX BBOJA ycioBus 3a1adu B Excel. [ToaToMy, mpexie yem aenath BBIBOJ O
MPUHITUITHATBHON HEBO3MOXXHOCTH HAXOKICHUS ONTHUMATIBHOTO PEIICHUS 3a/1a4H, IIPOBEPhTE: HE OBLIO JIU JIOMMYIICHO
OIIMOOK TT0 X0y BEITIOJIHEHUS 3aaHHs?

B ToM cirydae, kor/ia npu 3anoHeHNH moJiel okHa «IToKck perieHus» ObUTH JOMYIIEHBI OMNOKY, He TTO3BOJISIONINE
Excel mpuMEeHNTH CUMIUTIEKC-METOT JUIS PEIICHUS 3aJa4d WITH TOBECTH €€ PEIICHUE IO KOHIA, TO TOCIIE 3amycKa
3aJ1aud Ha PEIICHUE Ha DKpaH OyAeT BBIIAHO COOTBETCTBYIOIIEE COOOIICHHUE C YKa3aHUEM MPHYUHBI, IT0 KOTOPOH
pelreHue He HaiieHo. HOTma CIUIkoM Manoe 3HaueHue napamerpa « OTHOCHTENbHAS MTOTPEITHOCTDY HE MO3BOJISICT
HAWTH ONTUMalbHOE penienue. st uCrpaBiIeHuUs 3TOi CUTyalliy YBEIWYHBaTe MOTPEIIHOCTD OPa3psIIHO, HAIPUMED
ot 0,000001 mo 0,00001 u T.1.

B okHe «Pe3ynpTaThl MOUCKA PEIICHUS»IPEICTABICHBI HA3BAHUS TPEX THIIOB OTYCTOB: «Pe3yabpTaThy,

«Y crounBOCThY, «IIpeaensny. OHE HEOOXOAUMBI TIPH AHAITH3E MOTYUYCHHOTO PEIICHHUS HA 9yBCTBUTEIBHOCTB. [l
MOJTYYCHHUS K€ OTBeTa (3HAUCHUH nepeMeHHbIX, LD 1 neBbIX yacTell orpaHHYCHHI) PSMO B 3KpaHHOH popme mpocTo
HaxxmuTe KHOMKY «OK». Tlocie aToro B 9kpaHHOM (popMe MOsABISETCS ONTUMAIBHOE perenne 3amaqn (puc. 1.12).

2 Microsoft Excel - Mpumep_1.xls
”ﬁ Pain MNpaera Bua Boraeka FPopmar Cepewic OanHeie Okno 2 ;lilil
Fé =] =| =CYMMIPOM3E(E$3:E$3;B5:E6)

A | B [ ¢ | b [E [ F | 6 | H | o
|1 NEPEMEHHBIE —
| 2 [Mma 1 w2 *3 wd
| 3 |3wauenme | 100,561] 546,444] 0] 35.925]
| 4 |HieH.mp. ] ] 0 0 L
| 5 | 3HayeHHe  Hanpaen.
| 6 |koag. U | 1305 20 56 o7 B[27a52.714]max

7
| 8 OrPAHHUEHKA b
| 9 |Bug Neg. yacTe 3Hak MNpae. yacTe
| 10 [Orpan. 1 -1 2 1 -4 76 = 766
| 11 |Orpan.2 £ 2 4 -1 450 == 450
| 12 |Orpan.3 4 15 10,4 13 B9 == a0
|{1|q{|}|}|[\l1uc'rl A Tners / | <] | LIJJ

Puc. 1.12. Dxpannas ¢popma 3agaun (1.1) mocne momydeHus peieHus




HEJIOYHCIEHHOE [TPOI'PAMMUPOBAHUE

HomycTtum, uto K ycioButo 3anaun (1.1) mobaBunock TpeOGoBaHUE METOYNCICHHOCTH 3HAYCHUH BCeX MEPEMEHHBIX. B
9TOM CITy4dae OTMCAHHBIH BEIIIE IIPOLIECC BBOAA YCIOBHS 3a4a4l HEOOXO0AUMO 0ONONHUMY CIEAYIONIMH IIaraMu.

B skpanHO#T (hopMe yKaxHTe, Ha KaKUe MepeMEHHBIC HaKJIaIbIBaeTCs TPeOOBAHUE IIETOYHCICHHOCTH (3TOT MIar
JieniaeTcst U1l HaryIsTHOCTH BOCTIPHATHS ycIoBHs 3anaun) (puc. 1.13).

B oxne «Ilouck perrenus» (MeHto «CepBuc»®«IIouCK penieHus»), HaXMHATE KHOMKY «J{00aBUTH» U B TOSBHBIIEMCS
okHe «/]oOaBneHre orpaHUYCHNID» BBEAUTE OTPAaHUYCHUS CIIeIYOIHIM 00paszom (puc. 1.14):

B nojie «CChUIKa Ha sTUCiKy» BBEAUTE afpeca sTYeeK MepeMEHHbIX 3a1a4uu, T0 ecTh $B$3:$E$3;

B TI0JIC BBOJIa 3HAKA OTPAHMUYCHHS YCTAHOBUTE IICIIOCY,

MOJTBEPAUTE BBOJ OTpaHHYCHHS HakaTHeM KHOMKH «OK.

2L Microsoft Excel - Mpumep_1[uenouncnal.xls
”ﬁ Palin [lpaeka Bun Boraeka Popear Cepedc JanHeie OkHo 7 ;lilﬁl
F& | =| =CYMMNPOW3E(B$3: ES, B5: ER)
A | B | ¢ | b | E [ F | & | H | T
1 MNEPEMEHHGIE —
2 |Mma A1 A2 A3 #d
3 |3HaveHue | 100 545 0] 39|
4 |HuH.rp. 0 0 1] 0 La
5 |Uenouuchn. uenoe uenoe uenoe Lenoe dHayeHWe  Hanpaen.
6 [Kosb Lo 1305 20 56 678273942 max
7
2 OrPAHUMEHHA e
S |Bun Nee. 4acTe | 3Hak Npae. 4acTe
10 |Orpan. 1 -1.8 2 1 -4 7ok = 756
11 |Orpan.2 H 2 4 -1 453 == 450
12 |Orpan.3 4 -1.5 104 13 88 «= g9
H1 |q*l IR e | 4] | L”J

Puc. 1.13. Pemenwne 3amaun (1.1) mpu ycmoBuH NETOYHCIEHHOCTH €€ TIePEMEHHBIX

HNoGaeneHue orpaHH4eHHA HE

CCBEINEE Ha AYERKY: OrpaHHYEHHE:

| 4643943 Sef S | [uence )
D DJTMEHA | AoBAEMTE I _Mpagk.a I

Puc. 1.14. BBoj ycnoBusl LeJIOYMCIEHHOCTH ITEpEMEHHBIX 3a1aun (1.1)

Ha puc. 1.13 npeacraBneHo pemenue 3aaa4du (1.1), Kk orpaHHYEeHUSIM KOTOPOH JOOABICHO YCIOBHE IEI0UNCICHHOCTH
3HA4YCHUH ee MepEeMEeHHBIX.

3AJAHUA I CAMOCTOSATEJIBHOI'O BBITIOJIHEHUA:

1

L(X )=5x,+7x, —6x, +9x, +8x, — max;
.0,7;\* +09x, +1,5x, +2,3x, +18x, <50000,
0,4x +11x, —0,5x, +1,3x, —2,8x, > 32000,
0,5x +18x, +0,7x, +2x, <40000,

22x —L4x, —0,8x, +09x, =15000,
x,20(j=15).




L(X )=x +4x, +8x, —12x, > min;
X+ Ox, +2x, —4dx, =250,

0,.4x, +x, —Sx, +3x, +8x, <460,
05x, + [0x, - 8x, + 6x, + 2x, <190,
11x, —85x, +3x, + 2x; =210,

X, 20(}':],—51

L(X )=—-45x, + 65x, + 2x, —3x, — max;

15x +18x, +34x, —22x, =56,

2x, +7x, —4x, +3x, 291,

02x +08x, +15x, +09x, +4x, <26,
1.8x, —42x, + 6,4x, +3x, =15,

x, >0(j=153).

JlaGopaTopHas paGoTa Ne 4

JluckpeTHbIe 321a4¥ JIMHEITHOTO POrPaMMHUPOBAHUS
ean padoThbl.

I/I3y'-II/ITI> U NIPUMEHHUTDH HA MIPAKTUKE YUCJTCHHBIC METOAbI JHHEHHOT 0 NPOorpaMMHUupPOBAHNUSA 1JI1 THCKPETHBIX

3ajgad.

BapuanTsl 3ananuit 3agaua 0 Ha3HAUCHUSX:

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 4 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 5 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 4 8 12 5 4 5 6
8 7 4 7 3 10 15 1 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 5 7
14 8 4 9 5 6 7 4 9 10 12 13 14
3 5 4 12 10 11 13 5 4 7 8 9 10 5
10 9 11 5 12 8 7 4 3 5 7
7 13 8 12 8 11 10 9 10 5 8 11 4




12

11

15

14

16

10

10

10

16

14

13

15
10

12
12

13

15

13

12

14

10

12

13

13
12

15

13

13

10

10

11

12
11

12
11

13

12

13

13

10

10

12

11

12
10

20

10

11

10

10.

12.

14.

12

14

10

11
13

14
10

16

15
18

10

10
12

11

15

16

10
16

13
11
12

12
10
12

15

11

10

11

14

10

18

13

18

13
17

13

12

13

17

11

12
14

10

10

11

18

10

13

13

20
13

15

12

18
13
10

19
12

13

12

15

11.

13

3amava KOMMUBOSIXKEpa:

52
18

16
53

33
35

56
43

25

41

26
51

14

41

51

40

22
18

35
31

A4

10

33
55

12

13
29

32
28
24

A5

20

25

16

51

40
41

54

39

16
36

19
57

33

19

30
54
19
29

55
35

16

14

33

18

16
53

57
39

36

51

26
51

14

19
31

53

31

44

15
22

49

33

45

29

32
28

31

43

50
24
26

39

51

40
41

19
25

24
34

57

33




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

Ilopsinok BeINOJIHEHNS PAGOTHI

JlaGopaTopHasi pa6oTa paccuMTaHa HAa 3 yaca ayAMTOPHBIX 3aHATHI, BKIOYAILIUX B cedsl cienymomiee:
W3yunts TeopeTHUECKH MaTepHUal 1o TeMe.

Pazo0paTb npuMeps! peaan3alii.

Pa3paboTarh anropuT™ peann3ayu 3aJaHns B COOTBETCTBUH C BAPHAHTOM.

CocTaBuTh IPOTPaAMMYy.

[Momy4nTs M IpoaHaNN3UPOBATH PE3YIILTATHl PA0OTHI IPOTPAMMBI.

OdopMuUTB OTYET O MPOIENIAaHHON paboTe B COOTBETCTBUH C TPEOOBAHMSIMH.

TpeboBaHns K 0T4eTY

Ort4er no J1a6opaTopHOii padoTe pacnevyaTbiBaeTcs B BUAe TBEPAOH KONHMHU M COCTOUT U3 C1eIyIOIIUX MYHKTOB:
BapuaHnT HHAUBUYaTBHOTO 331aHUS;

KpaTkoe onucanue merona peanu3aiiy;



Texkcr mporpammel;

Pe3ynbraTel paboTHl IPOTPaMMBL;
AHanu3 NOJyYeHHBIX pe3yIbTaTOB,;
BriBozib! 0 iponienianHo padore.

JladopaTopHasi padora Ne5. HeruneiiHoe mporpaMMupoBaHue

3anmanue K JabopaTopHoii paboTe

N3y4nTh TEOpETHYCCKHUI MaTepHA 10 PEIICHUIO 3a/1a4 HEIMHEHHOTO MPOrpaMMHUPOBAHUSI.

PaspaboTats mporpaMmy, pealnu3yroIIyi0 METO]T PEIICHUS 3a/1a4 HEIMHCHHOTO MPOrpaMMHPOBaHUs. SI3bIK
MPOTPaMMHPOBAHUSI BEIOPATH IO CBOEMY YCMOTPCHHIO.

[Iporpamma nompKHa IMETh yIOOHBIN M MPOCTOW B MOHUMAaHHHM ITOJIb30BaTebCKU nHTepdeiic. [IpemycMoTpeTs BEIBOX
Ha 9KpaH MIPOMEKYTOUHBIX pe3yIbTaToOB. B KadecTBe BXOAHBIX JaHHBIX UCIIOIB30BaTh MAaTEMATHIECKYIO MOIETIb,
MEPEYHCICHUE TIEPEMEHHBIX. B KauecTBe BBIXOIHBIX JaHHBIX 3HAYCHUS HAWICHHBIX TICPEMCHHBIX M 3HAUCHHUC [IEICBOI
byHKIMN.

C noMorrsio pa3paboTaHHON MPOTPaMMBI PEUIUTH 331a4y, BRIOpAaHHYIO 10 BapHaHTY 3a1aHus. BapuaHT 3amaHus
BBIOHMpAETCS 10 TOCeHeH udpe 3a4eTHOW KHIDKKY (eciu mocneass nudpa—o~0, To BeiOupaercs 10 Bapuanr).



I[To pe3ynbpraTam nadopaTopHOii pabOTH O(OPMUTH U 3ALIUTUTH OTYET.

BapunanTel 3aganmuii k 1a0opaTopHoii padoTe
Bapmuanr 1. Halitn MmakcumanbHoe 3HaueHne GyHkunu F=xiX2 npu ycnoBusax

[6x, +4x, =12,
2x, +3x, =24,
-8x +4x, <12,
BapuanT 2. Ha x,x, 20.
F=9(x, - 5F+4(x;, — 6)

OpH YeJOBHAX
3x +2x, 212,

X, <4,
x,x, =0,
BapmuanTt 3. HaiiTn MakcumainbHOe 3HaueHne (QyHKIUH
F=4x + 3x,

IPH YCIOBHAX
xl - 2x, + x5 —2x, -34 20,
x =1,

x, 21

Bapuant 4. Haiftn makcuManpHOe 3HaUCHHAE (QYHKIIUU

F = x x,
IPH YCIOBMAX
{xf +2x, + x. -2x, - 14 =0,

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

Bapuant 5. Haifti sxcTpeMyMBbl QYHKIIUT
f=x?+x2+x

NpH yCJIOBUSAX
x +x, +x, =4,
2x, —3x, =12.

BapuanT 6. Haiftu sxctpemym QyHKIHE f=X1X2X3 IPH yCIOBUA
2xx, + x,2, =12,
2x, - x, = 8.



BapuanTt 7. HaiiTu 3xcTpeMyMbl pyHKUMHU f=X1X2+X2X3 HPH YCJI0BUIX

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

Bapuant 8. Haiitn sxcTpeMyMBbl QyHKINT

f=3x?+ 2x, + 2x,2 + 4x,x,

TIpH YCJIOBHUSIX

x¥ +2x] =19,

x, +2x,x, =11.

BapuanT 9. Haiftu sxcTpemMyMBbl GyHKINHN f=X1X2X3 IPH YCIIOBUHN

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

BapuanT 10. Haiitn MmakcumansHOe 3HaYeHHE QYHKIHN

P YCIIOBUY f=x"x","

4.1.2. TecTupoBaHue

Tema 1. OCHOBHBIE MOHATHUS AUCUUTUTHHBI

Tewma 2. OCHOBBI JINHEHHOTO MTPOTPAMMHPOBAHHS

Tewma 3. [IpukiagHble ONTHMWRATIHOHHRIE METOTTR NEeITeHNs 3a]a4 JINHEHHOTO ITPOTPaMMHPOBAaHUS
Tema 4. Teopus nBoﬁCTBeHHFL:I' x, +x; = .

Tewma 5. Pemienue 3a1a4 1eIOYHCICHHOTO MTPOTPAMMHPOBaHUS

Tema 6. Perrenne 3a1a4 HETMHEWHOTO TIPOTPAMMHUPOBAHUS

4.1.2.1. Ilopsigok NpoBeeHNs.

TecTupoBaHHe IPOXOIUT B MUCHMEHHOU (hOPME HITH C HCIIOTb30BAHUEM KOMITBIOTEPHBIX cpencTB. OOyJaronIuiics
MOJTy4aeT OIpeesIEHHOE KOJIMYECTBO TECTOBEIX 3aAaHnil. Ha BrIOTHEHNE BBIACTSICTCS (PUKCHPOBAHHOE BpeMs B
3aBHCHUMOCTH OT KOJIM4ecTBa 3agaHuil. OT[eHKa BBICTABISIETCS B 3aBHCHMOCTH OT MPOLICHTA MPAaBUIHHO BEITIOTHEHHBIX
3aganuil. TectupoBaHue MPOBOAUTCS IO BapraHTaM. B kaxkjoM BapuanTte — 15 TecToBbIX 3aaanuil. Hike nprBeaeHbl
MpUMEpHBIC 3aanus. [1oHbIH OaHK TECTOBBIX 3aJaHUI XPAHUTCS Ha Kadeape.

4.1.2.2 Kputepun oneHnBaHus

O1eHKA «OTIMYHO» CTABUTCH, €CJIM 00yuarouuiics HadpaJs:

86% mpaBUILHBIX OTBETOB U OoIree.

OneHka «X0poOIIO0» CTABUTCS, eC/IH 00y4YaroIuiics Hadpam:

Ot 71% 10 85 % mpaBUIBHBIX OTBETOB.

O1eHKa «yAOBJETBOPUTEILHO» CTABUTCS, ec/IU 00y4yaloluiicss HabpaJ:

Ot 56% 10 70% npaBUIBHBIX OTBETOB.

O1leHKa «HEYAOBJETBOPUTEIbHO» CTABUTCS, eCJIU o0yuaronuiicss Hadpamn:

55% mpaBUIIEHBIX OTBETOB M MEHEE.

4.1.2.3. Conep:kaHue OLICHOYHOIO CPeCTBA

Tems1 1-6

Dopmynuposka 3a0anusl

1. Mogens — 310

1) ananor (06pa3) opurnHai€a, HO MOCTPOSHHBIN CPEICTBAMHU ¥ METOaMHU

2) OTIIMYHBIMHU OT OPUTHHAJIA

3) monobue opurnHaia

4) KomHs OpUTHHAIIA

2. DKOHOMHKO-MaTeMaTHYeCKasl MOJIENb — 3TO

1) MaTeMaTH4eCKOE TIPECTABICHNE YKOHOMUIECKOW CHCTEMBI (0O BEKTOB, 3a/1a49H, SIBJICHUH, POIIECCOB U T. 11.)
2) Ka4eCTBEHHBII aHAIN3 ¥ HHTYUTHBHOE TIPE/ICTaBICHNE O0BEKTOB, 3a/1a4, SIBJICHUH, 3) TIPOIIECCOB YKOHOMHYECKOM
CHCTEMBI U €€ TapaMeTpoB

4) 3BpHCTHYECKUE ONMCAHNE YKOHOMUUYECKOI cUCTEeMBI (00BEKTOB, 3aJa4H, SIBICHHH, POLIECCOB U T. II.)



3. Mertox — 310

1) MOIXO/IBI, MYTH U CIIOCOOBI TIOCTAHOBKY M PELICHUS TOW HITH HHOW 3a]1a4U B

2) pa3NIUYHBIX 00JACTSAX YECIOBCUSCKOU ACATEIEHOCTH

3) onmicaHre 0COOCHHOCTEH 3aMa4uu (MTPOOIEMbI) U YCIIOBUH €€ PEeIIeHuUs

4) TpeGoBaHUS K YCIOBHSAM PEIICHHsSI TOM WM MHOW 3a7a9n

4. Beibepute HEBEpHOE yTBEPKICHNE

1) DMM mno3BOJSIOT CAETATh BHIBOJ O MOBEICHIH 00BEKTa B OyAyIIeM

2) SMM 103BOJSIOT YNPABISATH 00BEKTOM

3) ODMM 103BOJIAIOT BEISIBUTH ONITUMAIBHBINA CIIOCO0 EHCTBUS

4) MM 103BOJISIOT BBISIBUTH U ()OPMAaTTLHO OTMCATh CBA3M MEXIY MTEPEMEHHBIMHU, KOTOPHIE XapaKTePU3yIOT
HCCIICIOBAHUS

5. 3agaua, BKITIOUaromias neneByro Qyukiuio f u pynkiun O, BXomdmiye B OrpaHHYCHHUS, SIBISICTCS 3a1a4eil IMHEHHOTO
MPOTPaMMHPOBAHUS, €CITH

1) Bce @ u f aBAAIOTCS JIMHEHHBIMEA (DYHKIUSAMHA OTHOCUTEIIEHO CBOUX apTyMEHTOB

2) Bce @ ABISIOTCS TMHEHHBIMEA (DYHKIIUSIMHA OTHOCUTEIILHO CBOUX apryMEHTOB, a (hyHKIus f — HemnHeitHa

3) dyHkuus f ABIsIeTCS TMHEHHOW OTHOCHTEIEHO CBOMX apTYMEHTOB, a QyHKIUH @ — HETUHEHHBI

4) Tonpko yacTh QyHKIUH O u hyHKIMA f SBISIOTCS TUHEHHBIMU OTHOCUTEIHHO CBOUX apTyMEHTOB

6. MHOeCTBO BCEX JAOMYCTHUMBIX PEIICHUN CHCTEMBI 3a/1a4H JIMHEHHOTO MPOrPaMMHUPOBAHUS

SIBIISICTCSA

1) BBITYKJIBIM

2) BOTHYTHIM

3) OJTHOBPEMEHHO BBITYKJIBIM U BOTHYTHIM

7. Ecni 3aada TMHEHHOTO MPOTpaMMHUPOBAHUS HMEET ONTHMAIBHOE PEIICHHE, TO 1eIeBas (QyHKINSA JOCTHTaeT HyKHOTO
9KCTPEMAIIFHOTO 3HAUYEHUS B OHOM U3

1) BepIiH MHOTOYTOJIbHAKA (MHOTOTPAaHHHKA) JTOTTYCTUMBIX PEIICHHH

2) BHYTPEHHUX TOYCK MHOTOYTOJIbHUKA (MHOTOTPaHHUKA) JOMYCTUMBIX PEIICHUN

3) TOYeK MHOTOYTOJIFHIKA (MHOTOTPAaHHHKA) TOTTYCTUMBIX PEIICHHHA

8. B 3amagax MTUHEHHOTO MPOTPaMMHUPOBAHHS PEIIAEMbBIX CHMITIEKC-METOAOM HCKOMBIE IIEPEMEHHBIC T0JKHEI OBITH
1) HeoTpHUTIATEILHEIMHU

2) MOJIOKHUTEITLHBIMH

3) cBOOOJHEIMU OT OTPaHUYCHUH

4) mo6sIMu

9. CUMIIIEKCHBIN METOJI pEIIeHHS 3a/1a4 TMHSHHOTO IPOTPaMMUPOBAHHS BKIIIOYAET

OTIpe/IeIeHNE OHOTO U3 JOMYCTUMBIX 0a3MCHBIX PEIIeHHU MOCTaBICHHON 3a1aui (OIIOPHOTO IIIaHAa)

1) onpenenenye MpaBuiia epexo/ia K He Xy AIIeMy PEeIIeHUT0

2) mpOBEPKY ONTHMATBHOCTH HAWICHHOTO PEIICHHUS

3) ompeneneHre 0JHOTO U3 TOMYCTHMBIX 0A3UCHBIX PEIICHHUI OCTABICHHOHN 3a/1a4n

4) (omopHOTO IJIaHa), ONIpeAeTIeHIEe MPaBuiIa Iepexoaa K He XyIIIeMy PelIeHUI0, MPOoBepKa ONTHMAaILHOCTH HAlIEHHOTO
pereHus

10. Ecnu nieneBast QyHKIMS ¥ BCE OTPAHUYCHUS BBIPAXKAIOTCS C TIOMOIIBIO IMHEHHBIX YPaBHEHHMA, TO paccMaTpUBacMast
3aayua sSBISIETCS 3a1avei

1) AMHAMIYECKOTO MPOTPAMMHUPOBAHHUS

2) TMHEWHOTO TIPOTPaMMHUPOBAHUS

3) 1EeNOYHMCICHHOTO MTPOTPAMMHPOBAHHS

4) HEMUHEWHOTO MPOTPAMMHUPOBAHS

11. Mopnenb 3a1a4u THHEHHOT'O IPOTPAMMHUPOBAHHS, B KOTOPO TesieBast PYHKIUS UCCIEAYETCS HA MAKCUMYM U CHCTEMa
OTpPaHUYCHUH 3a]1a4d SBJISICTCS CHCTEMOH YpaBHEHH, Ha3bIBACTCS

1) cranmapTHOMH

2) KAHOHUYECKOU

3) oOmeit

4) OCHOBHO#1

5) HOpMasbHON

12. Mopenb 3a1a4u TUHEHHOTO MPOrPaMMHUPOBAHHMS, B KOTOPOH 1eeBast GyHKITHS HCCISAYETCS Ha MAKCHMYM U CHCTEMa
OTpaHWYEHUH 3a/1a4X SBISIETCS] CHCTEMOIH HEPaBEHCTB, HA3bIBACTCS

1) crannapTHOM

2) KaHOHNYECKOH

3) obmieit

4) oCHOBHOM

5) HopMaTbHOI

13. 3agavya TMHEIHOTO MPOrPAMMHUPOBAHUS MOXKET JJOCTUTATh MAKCHMAJIbHOTO 3HAUCHHS

1) ToJIBKO B OZHOW TOUKE

2) B IByX TOYKax



3) BO MHOXKECTBE TOUEK

4) B OJTHOM WJTH IBYX TOYKAX

5) B OZIHO# WM BO MHOXKECTBE TOUYCK

14. Kaxoti Bz nMmeert mesneBast QyHKIHS 3aa91 JIMHSHHOTO TPOrpaMMHUPOBaHU?

Df(x) =cix1+ x4+ -+ cpxpnf (X)) = c1x1 + x5+ =+ cpxp +

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

Nx=0x=0

Yx=20x=20

15. BrInojHEeHUE KaKoro YCIOBUS SIBISCTCS MIPU3HAKOM ONTHMATBHOCTH PEIICHUS TBOMCTBEHHOM 3a/1a4M JTMHEHHOTO
MPOTPaMMHPOBAHHUS?

1) B cUMITIIEKC-TA0IHIIEC AJIEMEHTHI CTPOKH IEJIEBOU (PYHKIIMH MPSIMON 33Ja4H ITOJIOKUTEITHHBI

2) B CHMITIEKC TaOJIMIIEe SJIEMEHTHI CTOJIONA IeJIeBOM (BYHKITUH TBOMCTBEHHON 3aa9H MOJIOKHUTEITHHBI

3) B CUMIUTEKC-TA0JIAIIE DJIEMEHTBI CTPOKH IIEJIeBOM (DYHKIIMY MPSIMOH 3a7a9d U SJIEMEHTHI CTOJIOMA 1eeBOr QyHKITUU
JIBOMCTBEHHON 3a/1a4M TIOJIOKHUTCIBHEI

16. Ecnu ucxoqHas 3ajada TMHEHHOTO MPOTPAMMHUPOBAHKSI IMEET ONITUMAITFHOE PEIICHUE, TO 3a]a4a TBOMCTBEHHAS K HEH

1) uMeeT onTUMaTbHOE PEIICHHE

2) MOKET HE HMETh PEIICHUS

3) MOXeT He UMETh CMbICIIa

17. Ecnu ucxoaHas 3ajada IMHEHHOTO MPOrPaMMHUPOBaHUsI HE IMEET CMBICTA, TO 3a7aya TBOMCTBCHHAS K HEH ...
1) uMeeT onTUMaTbHOE PEIICHHE

2) HEe UMEET PEIICHUS

3) He UMeeT CMBICIa

18.Ecnm pecypc 00pasyer «y3Koe MECTO POHM3BOJICTBAY, TO 3TO O3HAYAET

1) pecypc u30bITOUECH

2) pecypc UCTIOIb30BaH MOJTHOCTHIO

3) nBOWCTBEHHAS OIICHKA pecypca paBHA HYIIO

19. TpancnopTHas 3aiada sBaseTcs 3anaueil .... [IporpammupoBanus

1) AMHAMITYECKOTO

2) HEeIMHEWHOTO

3) TMHEHHOTO

4) IeTOYUCICHHOTO

5) mapameTpu4ecKoro

20. Ecnii B TpaHCcHIOpTHOIT 3a7a4e 00beM cIipoca paBeH 00beMy MPEUIOKEHUsI, TO Takas 3a]a4a Ha3bIBacTCs
1) 3aMKHYyTOH

2) 3aKpBITOM

3) cOamaHCUpOBAaHHOM

4) oTKpBITOH

5) He3aMKHYTOH

21. Eciin B TpaHCTIOPTHOM 3a/1ade 00beM 3a1macoB MpeBhIIaeT 00beM OTPEOHOCTEH, B pACCMOTPEHNE BBOJISIT
1) QUKTHBHBIN YHKT MPOU3BOJICTBA

2) pUKTHBHBIN MYHKT MOTPEOICHUS

3) u3MeHeHUsI CTPYKTYPHI He TpeOyIoTCs

22. CBOOOTHBIMY YJICHAMH CUCTEMbI OTPAHUYCHUH TBOMCTBECHHON 3a/1a4H SBISIFOTCS
1) HeU3BECTHBIC HCXOTHOM 3a1auu

2)x03(pPUIHEHTHI TPU HEM3BECTHBIX UCXOIHOM 33139

3)cBOOOTHBIE WICHBI HCXOTHON 3a/1aun

4)x03(hGUIHIEHTHI IeTICBON (PYHKIIUU UCXOAHOH 3a1a4u

23. Ecin ucxoanas 3JII1 Obuia Ha MakCUMYM LieneBOi (DyHKINH, TO JBOWCTBEHHAs 3a1a4da Oyaer
1) To’ke Ha MAKCUMYM

2) mub0 Ha MaKCUMYM, JTHOO Ha MUHUMYM

3) ¥ Ha MAKCUMYM, ¥ HA MUHUMYM

4) Ha MUHUMYM

24. Yucno nepeMeHHbIX B ABOMCTBEHHOH 3a/1aue paBHO YHUCITY

1)mepeMeHHBIX B HCXOTHOM 3a1ade

2) OTAMYHBIX OT HYJIS MPABBIX YacTeil HCXOAHOM 3a1aun

3) orpaHUYCHMIT UCXOTHOW 3a1aYu

4) HeHyJ1eBBIX KO3()(HUIMEHTOB LieNeBOH (PyHKINM NCXOJHOM 3a1aun

25. [lnan Mozieny TpaHCIIOPTHOH 3a/1auyl yio0Hee IPECTaBIIsATh

1) BekTOpOM

2) MaTpuIeH



3) grciom
4) dpynkumeit

OTBeTHI:

2 1 2 1 2
1 1 3 3 4
2 1 3 2 4
2 4 1 3 1
1 2 1 3 2

4.2. OneHoYHbIE CPeCTBA MPOMEKYTOYHOH aTTecTAlHA

ITo nuctuIUIMHE IPETyCMOTPEH 3a4€T B 6 ceMecTpe U DK3aMeH B 7 ceMmecTpe. 3a4éT (3K3aMeH) MPOXOAUT 1o Omretam. B
Ka)XJJ0M OMJIeTe OMH TEOPETHUECKUH BOIPOC M OJJHO IIPaKTHUeCcKoe 3a1anue. 3auéT (3K3aMeH) MPOBOJIUTCS B YCTHOH /
MIICBMEHHON M KOMITBIOTEpHOU (opme. OlieHNBaeTCs BiIaJeHIE MaTepHalioM, €ro CHCTEMHOE OCBOEHHE, CHIOCOOHOCTh
MIPUMCHSTh HY>KHBIC 3HAHWS, HABBIKU M YMCHUS TP aHAIN3E MPOOJIEMHBIX CUTYAIlUi U PEIICHUHU MPAKTHYCCKUX 3aTaHUH.

4.2.1. YcTHBIN WM MCHMEHHBIH 0TBET HA BONPOC

4.2.1.1. TIlopsiiok mMpoBeaeHHSI.

YCTHBIN WM THCHMEHHBIH OTBET Ha BOTIPOC HAIPABJICH Ha MPOBEPKY 3HAHUH OCHOBHBIX Pa3/IelioB MO AUCHUILIMHE
«HccnenoBanue onepanuii 1 METObI ONITUMH3AIIIN.

4.2.1.2. Kputepun oneHHBAHUS.

OueHKa «OTJIUYHO)» CTABUTCS, €CJIM 00yJarouuiics:

B oTBeTe kaueCcTBEHHO pacKpbll coAepkaHue TeMbl. OTBET XOPOLIO CTPYKTypupoBaH. [IpekpacHO 0CBOEH MOHATHHHBIN
anmapat. [IpojeMOHCTpUpPOBaH BEICOKMH YPOBEHb OHNMaHUs MaTepraia. [IpeBocxoaHoe ymeHue GhopMynupoBaTh CBOU
MBICTIH, O0CYXIaTh TUCKYCCHOHHBIE TTOJI0KEHUS.

OueHKa «X0pOLI0)» CTABUTCSH, €CJIM 00y4arouIuiics:

OcCHOBHBIE BOIIPOCHI TeMBI packpbll. CTpyKTypa OTBETA B IIEJIOM aIeKBaTHA TeMe. XOpOIIO OCBOCH MOHATUHHBIN anmapar.
[TponeMoHCTpUPOBaH XOPOIINH YPOBEHb IOHUMAaHMs MaTepHraia. Xopouiee yMeHue (opMyJIMpoBaTh CBOU MBICIIH,
00CykIaTh TUCKYCCHOHHBIE MTOJI0KEHHS.

OneHka «yA0BJIECTBOPHUTEIbHO» CTABUTCS, €CJIH 00y4YalOIIuiics:

Temy wacTraHO packpbia. OTBeT ci1abo cTpykTypupoBaH. [ToHATHITHBIN anmapaT 0ocBoeH YacTU4HO. [loHnMaHue
OTJENIFHBIX MTOJIOKEHUHA U3 MaTepHaia Mo TeMe. Y IOBIECTBOPHUTEIbHOE YMEHNE (POPMYIHPOBATh CBOM MBICIH, 00CYXIaTh
JUCKYCCUOHHBIE TOJIOKEHUSL.

OleHKa «HEYAOBJETBOPUTEILHO» CTABUTCSH, €CJIH 00y4aronuiics:

Temy He packpbul. [IOHATHHHBIN anmapar OCBOCH HEYIOBJIETBOpHUTENbHO. [ToHMManne MaTeprana pparMeHTapHOE UK
oTcyTcTByeT. Heymenne GpopmynnpoBaTh CBOM MBICITH, 00CYKAaTh TUCKYCCHOHHBIC TIOJOKEHUSI.

4.2.1.3. OnleHo4YHBIE CPEACTBA.

Bonpocs! AJ151 yCTHOT0 MJIM MHCHMEHHOI0 0TBETa

6 cemecTp

OO0mmas mocTaHoBKa 3a/1a4 HcclenoBanus onepanuii. [leneras ¢pynkius. OnTuManbHOE perieHue 3a1adu (ONTUMaTbHBIH
JIaH).

OKOHOMHKO-MaTeMaTHUECKOe MOJIETMPOBaHKE. 3a/ja4a MPOU3BOACTBEHHOTO IUIAHUPOBAHUS (3a/1a4a O paluoHaIbHOM
HCTIOJIb30BaHUH PECYPCOB).

OOmmas (cMmenranHas) 3agada auHeiHoro nporpamMmmuposanus (3JIIT). Crannapruaas 3JII1. Ocnosnas 3JII1.

®opwmerl 3anmcu 3JIIT (MaTpudHasi, BEKTOpHAsI, pa3BEPHYTas, COKpaIIEHHAS).

Cgoiictra 3JII1.

[ToHsTHE BBIMYKJIOTO MHOKECTBA TOYEK.

I'padmaeckuii Mmeton pemenns crangapTHeiX 3JII1 ¢ IBYMS mepeMeHHBIMH.

HccnenoBanue cucteM orpannueHnii ocHoBHBIX 3JII1. Haxoxnenue panra matpun CJIAY, 6a3uCHBIX pemeHuit s
ocHoBHo# 3JII1.

TI'eomerpuueckas natepnpetarus pemenns 3JII1 Ha TUIOCKOCTH.

CummnekcHsiit Meton peutenus 3JII1. Kpurepun onTUManbHOCTH PELICHHUS.

AHaTUTHYECKUN CUMIUIEKCHBIN METOJ.

TabmuuHast opranu3anys BEIYUCINTEIBHOTO Ipoliecca CUMINIEKC-MeToa o cxeme JKopnana-I"aycca. [Toctpoenue
CHUMILICKCHBIX TaOJIHII.

Oco0ple cimy4yan CUMITIEKC-METOJa: KOHEUHOE ONTUMANIFHOE PEIIeHHe, albTePHATHBHOE ONTHMAILHOE PEIICHHE,
BBIPOKJICHHOE 0a3MCHOE peIIeHHE.

OcHoBHas (kanoHndeckas) 3JII1. Metox uckyccreennoro 6aszuca (M-meTon).

7 cemecTp

Krnaccudukarus onTUMA3allnOHHBIX METOJOB U 3a/1a4.

Bunsr sxctpemyMoB. OCHOBHBIE TOHATHS U ONPEICTICHHUS.

JIBOMCTBEHHOCTH B JIMHEWHOM NPOTrpaMMHUpOBaHUN. MojeIH ABOMCTBEHHBIX 33/1a4 (CHMMETPUYHBIC, HECHMMETPUYHBIC
JIBOHCTBEHHBIE MOJEIIHN).



OKOHOMHUYECKasi HHTEPIIPETAINs TBOMCTBEHHBIX 3a7jad Ha IPUMeEpe 3aaull O parliOHaJIFHOM HCIIOB30BAHUN PECYPCOB
TPEIIPUSATHSL.

[epBas n BTopas TeopeMsbl 1BOHCTBeHHOCTH. OCHOBHOE HEPABEHCTBO TEOPUH JBOHCTBEHHOCTH.

Haxoxpaenue penrenust IBOMCTBEHHBIX 3a/1a4u. TeopemMa paBHOBECHS.

JIBOMICTBEHHBIN CUMIIICKCHBIN METO/I.

Amnanuz onrtuManbsHoro pemenus 3JIIT Ha ycTo4nBOCTh (4yBCTBUTEIBHOCTD) IPH N3MEHEHHN KOA(Q(UIIEHTOB LeNeBOH
(YHKIWH, IPABBIX YaCTCH CUCTEM OTPaHUYCHUHA U KO3 (DUITUCHTOB MATPHUIIHI CHCTEMBI.

I'eomeTpuueckas HHTEpIIPETAIHS aHAN3a Ha YCTOWYHBOCTb.

ITocTaHoBKa 1 MaTeMaTHYECKHE MOJEIH 3aa4 IeJIoUrcIeHHoro nmporpamMmvupoBanus (L{I1).

IIpumeps! sxoHOMUYeckux 3ana4 L{I1 u MmeToabl ux peuieHus.

[TocranoBka obmieii 3a1aun HeMHeHHOTO porpamMmupoBanus (3HIT).

Haxoxnenue rpagueHTa, IPOU3BOAHOM IO HANPABJICHUIO, YACTHBIX MPOU3BOAHBIX U TU(HEPEHIMATIOB TIEPBOTO U BTOPOTO
TIOPSIIKOB HEJTMHEHHBIX (DyHKIIUH.

TlocTpoenune NoBepXHOCTENH METOIOM CEUEHUH.

VYcnoBus 1 cioco0 mepexoa oT 3a/1a4d YCIOBHOTO KCTpeMyMa K 0€3yCIIOBHOMY 3KCTPEMYMY.

CaoiictBa 1 ocobennoctu penrenust 3HIT.

Bemykinocts (BorayTocTh) rpaduka ¢pynknuu. OnpeneneHue. ['eoMeTpuyeckas MHTSPIPETALUS.

ITocTaHOBKA 337129 BBIMTYKIIOTO HEIMHEHHOTO MPOTPAMMHPOBAHHSL.

OrnpeneneHrie BRIMTYKION (BOrHYTOH) QyHKIMK. ['eomMeTpruieckas HHTepIpeTaIusl.

AHaTUTHYECKHE U aJreOpandecKke CBONCTBA BRIMYKIIBIX (BOTHYTHIX) (YHKITHH.

Teopema (HEOOXOAMMOE U TOCTATOYHOE YCIOBHE BBITYKIIOCTU (BOTHYTOCTH) (PYHKITHI).

Teopema o cymecTBOBaHNH TI100aIEHOTO SKCTPEMYMa.

Teopema 0 BEIYKIOCTH (BOTHYTOCTH) IBaX bl 1udepeHnpyeMoit pyHKIum.

Kpurepwuii CunbBectpa. Matpuna ['ecce.

ITocTaHOBKa 3a7a9M KBaAPATHYHOTO IporpaMMupoBanus. KBagpatndnaeie GOpMEL

4.2.2. IIpakTHYecKoe 3alaHNe

4.2.2.1. Tlopsiiok mMpoBeaeHHSI.

[Ipemmararorcs 3agaHus Ha IPOBEPKY MPAKTHUECKIX HABBIKOB IO TUCTHIUIHHE «VIccnemoBanue onepanuii © METOAbI
ONTUMU3AIINY.

4.2.2.2. Kputepun oneHHBAHUS.

O1eHKa «OTINYHO» CTABUTCSH, €CJIU 00yYAIOIMMCS:

3aaHKe BBITOIHCHO ITOJTHOCTHIO U MPABIIIHHO.

OueHKa «XOpPOLI0)» CTABUTCS, €CJIH 00y4aOIIUMCS:

3amaHue BBITOIHEHO ITOJIHOCTHIO, HO HET TOCTaTOYHOTO 000CHOBaHU. My py BEpHOM PEIICHUH OITyIIeHa OIINOKa WITH
HE/I0YET, HEe BIUAIOMNN Ha IPABUIBHYIO TOCIIEAOBATEIFHOCTD PACcCyKICHHUH.

O1eHKa «yAOBJETBOPUTEILHO» CTABUTCS, €CJIH 00y4YaIOLUMCS:

3aaHKe BBITOIHCHO YACTHYHO ITH C (PaKTHUCCKUMH OIIHOKAMH.

O11eHKA «HEYTOBJIETBOPUTEIHHO» CTABHTCH, €CJIM 00YUAIOIINMCS S

3amaHue He BHITIOJHEHO WIIH BBIITOJIHEHO C OONBITNM KOINIECTBOM (DaKTHIECKHUX OIIHOOK.



4.2.2.3. OnleHO4YHBIE CPEACTBA.
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(x)=x+2x, > max, 2. Z(x)=3x; +4x, - max,

X +xp 21, 3% +2x, =620,
-2y +x) <2, 3x -2x,+720,
X +x, <4, 2x) -4x, -8<0,
x <3, x-120,
X120, x,20. X, 20.

3. Z(x)=3x -15x, > min, L Z(x)=x 425>
—x1+3x, €9, x—2x, -4<0,
2x1+x, 210, -x +2x, -4 <0,
—x|+4x, 20, X +2x,-6<0,

X120, x, 20. X120, x,20.

5. Z(x)=2x;—x > min, 6. Z(x)=15x +21x, - 20 —>extr,
x-2x,-420, =Tx+2x, 214,
X +3,-320, X+l <13,
X +x,-720, X +x£3,
x-2<0, 4x) +5x7 220,
x20,x,20. X120, x,20.

7. Z(x)=31/3+x +2x; +x3 - x4 — min,
=X| +5%) + X3+ X4 + x5 =10,

2x) — Xy +x3 =324 =6,
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x20,x,20. X120, x,20.

7. Z(x)=31/3+x; +2x, +x3 - x; > min,
=X +5x) + X3+ x4 +x5 =10,
2x;—xy +x3-3x4 =6,
10xy + X3 +2x4 +3x5 =25,
2720, J=12,55

8. Z(x)=33-3x; +2x; — 3x4 — x5 — max,
I -2x—x3+x4 =2,
4x) =Xy + x4+ x5 =21,
4x)—xy x4 +x5 =13,
X +xy—Xx6=3,
x,20,/=12,...,6.

9. Z(x)=3x) —8xy —2x3+2x, — 4x5 — max,
X)—4x) + X3 = x4 — x5 =22,

—6x) +3x) + X3+ x4 =6,
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8. Z(x)=33-3x +2x) - 3xy — x5 - max,
(35 =2ty =33+, =2,
<f4xl —m+rytag=2,
by =xy-x4+x5=13,
| ntx-x=3,
%20,j=12,

9. 7 (x)=3x - 8xy — 2x3 + 23y — x5 — max,
(x—dxy+rm-x-x5=-22,
§ 0 =6x +30y+x3+xy =6,
| 2420 - xytxs=17,
£20,j=12,..,

10. Z(x)=11x, ~4xy +2x3 - 5x +2x5 = min,
=X+ T3y =20y =2xy +%5 =5,
20+ 20 = xy +x5=18,
20 —4xy +xy+x, =8,
1;20,j=12,..,5.

CoctaBuTb Matematyeckue MOABNN CAeAyOLMX 3ajad
C 3KOHOMHYECKAM COALPIKAHNEM U PELLUTL UX

11, Jna w3roroBneHua u3nemuit 1Byx THrios A u b umeercs 200 kr Me-
tana. Ha usrotossienie oJHOro u3jemis THia A pacxojyercs 2 kI MeTauna,
a ojgsoro m3jienist ina b — 4 kr. Coctasuth mian npoi3sojcTea, ofecredn-
BAIOWLNIH 1oj1ydeHHe HanOOBLLE BLIDYUKH OT NPOJAKH H3TOTOBIEHHBIX H3-
nemuii_ ecmu amuo wnenue tuna A erour S0 nvA a anue wrnenue tuna R eto-
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3apay

KUM C

11. J{ns w3roToBNeHns W3zenmii AByX THNoB A i b nmeetcs 200 kr me-
Taa. Ha M3rotoBiienue 0JIHOro M3jieus THna A pacxojyercs 2 Kr Metajiia,
a onuoro uzienust Tuna b — 4 kr. CocraBuTh IIaH NpoOM3BOACTBA, Obecneun-
BaIOINIi MOTyYeHHE HaNGONIBIICH BBIPYYKH OT MPOJAAkKH H3rOTOBJICHHBIX H3-
JIeTHiA, ecnin 021HO u3/eue THia A ctouT 50 py6., a 0HO u3enue Tuna b cro-
ut 70 py6., nputeM uinesnuii THna A MOKHO M3rOTOBHTH He Gonee 60, a u3ne-
nmii Tuna b — we Gonee 30.

12. U3 nyukra A B nyskr b or p "
CKOpbIe noe3/1a. B raGmiue ykasaHbl HaJMYHBI IAPK BATOHOB PA3HBIX THIIOB,
13 KOTOPBIX €Ke/THEBHO MOJKHO KOMIUIEKTOBATh IaHHBIE NI0€3/1a, M KOJIHYECTBO
NAcCaKHPOB, BMEIIAIONIMXCS B Kazk/I0M H3 BArOHOB.

1) Onpete/uTh ONTUMAIBHBIEC KOJIMHYECTBA CKOPBIX M IACCAKHPCKHX 110~
€3/10B, NIPH KOTOPBIX YHCJIO MEPEBO3MMBIX NACCAKUPOB JIOCTHIACT MAKCHMYMA.

2) OnpesienTs ONTHMANBHOE HYUCIO T0€3/10B (CKOPbIX M Maccakup-
CKHX), JIHOE KOJIMYECTBO =
POB, NIPH YCIIOBHH, UTO B JICHb JKEJIC3HaA J0POra HE MOKET NPONycKaTh Gosee
LIECTH MACCAKMPCKHX M10E3/10B.
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13, Z(x)==x; +x +2x3 +4x; - max,
X+ 30y +dry+ Ty =15,
{Zx] +xy+303+4xy =10,
x;20,j=1234

14. Z(x) =3x) - bxy +4x3-2x, — min,
Xy =20y +x=2,
{Zn +x)+4xy-xy =8,
x;20,j=1234

PeLnTb CUMNABKCHBIM METOAOM CAeAYIOLLHE 33AaUM

15, Z(x) =x; +2x) +x; - x; - 6 = max,
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15. Z(x) =X +2xp + X3 — x4 — 6 — max,
—X) +5%) + X3+ X4 +X5 =10,
2x; =Xy +x3-3x4 =6,
10x5 + x3 +2x4 +3x5 =25,
x; 20 j=L55

16. Z(x)=x; +2x; + x4 +x5 — max,
23 —xy —x3=—1,
Xy +x4 =06,
X +x -
x,20,)

17. Z(x) =5x) + X5 —3x3 +2x4 — min,
3 +2x +x3+ x4 =7,
Sx)+3xy +x3+2xy =11,
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- Z(x)=4x;+5x) + x; > max,
3x) 425y +x4 =10,
X+ +xs =11,
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lMpunoxceHue 3
K paboueli npozpamme OucyunauHel (Modyns)
£1.0.04.05 UccnedosaHue onepayuli u memoodsi onmumMu3ayuu

MepeyeHb MHd)OpMaU,VIOHHbIX TeXHoNOoruM, ncnosibyembix ana ocBoeHnAa ANCUUNn/InHbI (MOAyﬂﬂ), BK/1l0O4aA nepevyeHb
nporpammHoOro obecneuyeHusa u MHPOPMALMOHHbIX CNPaBOYHbIX CUCTEM

HanpasneHue nogrotosku: 09.03.03 - MNpukaagHas nHdopmaTmka

I'Ipodmnb noAaroTosKku: MNpuknagHaa MHOOPMATUKA B SKOHOMUKE

KBanndukauma BbiNyCKHUKaA: bakanasp

dopma 0byyeHUA: 3a04Has

A3bIK 06yYeHUs: pyccKuii

loa Havana obyveHuns no obpasoBaTenibHOM Nporpamme: 2022

OcBoeHME aUCLMNIMHBI (MOAYAA) NPeanoaaraeT UCNOb30BaHUE CAeAyHOLLEro MPOrpaMMHOro obecneyeHus u
MHGOPMALMOHHO-CNPABOYHbIX CUCTEM:

Office 365

Office Professional Plus 2010

Kaspersky Endpoint Security ms Windows

OnekTponHas Oubnuoteunas cuctema «ZNANIUM.COM»

OnekTpoHHas OubmuoTeuHas cuctema M3narenscrBa «JIaHby

OnexTpoHHas onbaroTedHas cucreMa « KOHCYIIbTaHT CTyACHTa»



