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Conep:xanue

1. TlepeucHp MIAHUPYEMBIX PE3YJILTATOB OOYYCHHS 110 AUCIHUILIMHE (MOJIYJI0), COOTHECEHHBIX C IUIAHUPYCMBIMHU
pe3yabtaramu ocBoenust OIIOIT BO

2. Mecro mucrumuinel (Moayiis) B ctpykrype OITOIT BO

3. O0beM MUCHUIUIAHBI (MOJYJsI) B 3a4ETHBIX CAMHHUIAX C YKa3aHUEM KOJMYECTBA YaCOB, BBIICICHHBIX HA KOHTAKTHYIO
paboTy oOydJarommxcs ¢ nmpemnoaBaresneM (1o BUIaM YUeOHBIX 3aHITHH) M HA CAMOCTOSTEBHYIO PaboTy 00ydaromuxcst

4. CopepkaHue IUCHUIUIMHBI (MOIYJs), CTPYKTYPUPOBaHHOE HO TeMmaM (pa3zgenaMm) C yKa3aHHeM OTBEJICHHOIO Ha HHX
KOJIMYECTBA aKaJIEMHUYECKHUX YaCOB M BUIOB yUeOHBIX 3aHATHH

4.1. CtpyKTypa ¥ TeMaTHYECKUI TUTAH KOHTAKTHOM U CAaMOCTOSITEILHOW pabOThI 1O TUCITUTUIHHE (MOTYJTIO)

4.2. CoapeprxaHue AUCUUIIIUHBI (MOIYJIs)

5. Ilepevens y4eOHO-METOIMIECKOTO 00ECIICUCHHS [l CAMOCTOSATEIILHON paOOTHI O0YYAFOLIMXCS 10 TUCIMIUTHHE (MOJIYIIIO)
6. @OHJT OIIEHOYHBIX CPEJICTB 0 TUCIUTUINHE (MOIYJTIO)

7. Ilepevens nurepaTypbl, HEOOXOJUMOM JIUISI OCBOCHUS AUCIMIUINHBI (MOYJIs)

8. Tlepeuenr pecypcoB HHOOPMAIMOHHO-TEICKOMMYHHUKAITMOHHON ceTtn "MHTepHeT", HEOOXOOUMBIX JUIsl OCBOCHHS
JUCITUTUTAHBI (MOTYJIST)

9. MGTOHI/ILICCKI/IG YKasaHus AJid 06yqa}onmxc;1 110 OCBOCHHUIO JTUCIMITIIMHBI (MO,Hy.]'Iﬂ)

10. TlepeueHp HH(POPMALMOHHBIX TEXHOJOIW, HCIOIb3YEMBIX MPH OCYIIECTBICHHH 00pa30BaTEIbHOrO MpoLecca IO0
JUCUMIUTHHE (MOIYJII0), BKIIOYAs MEPEYeHb MPOrPaMMHOr0 obecredeHHs W HH()OPMALMOHHBIX CIPABOYHBIX cUCTeM (Tpu
HE0OXO0ANMOCTH)

11. Onucanne MaTepHaTbHO-TEXHHMUECKON 0a3bl, HEOOXOAMMOW /I OCYIIECTBIEHHUS 00pa3oBaTeNLHOTO Iporecca Io
TUCITUTUTAHE (MOTYJTIO)

12. Cpe,HCTBa ajafnTanuu rnpenogaBaHrud AUCHUTIIIAHBL (MO,Hny[) K HOTpe6HOCTHM 06y‘~IaIOIIII/IXC${ HWHBAJIMJOB MW JHI C
OrpaHNUYCHHBIMU BO3MOXXHOCTAMHU 3T0POBbA

13. TIpunosxxenue Nel. @oHA OLIEHOUHBIX CPEACTB
14. ITpunosxxenue Ne2. [TepedeHs qurepaTypbl, HEOOXOIUMOMN TSI OCBOCHUS JTUCIIUILTAHBI (MOJTYJIS)

15. Ipunoxxenne Ne3. IepeueHp MHPOPMALMOHHBIX TEXHOJOTHH, HUCIIOJIB3YEMBIX IJISI OCBOCHHUS IUCLUILIMHBI (MOIYJIs),
BKJIIOYast IEpeYeHb IPOrpPaMMHOT0 00ecriedeH st ¥ HHPOPMALIMOHHBIX CIIPABOYHBIX CHCTEM



[Iporpammy nmucruIuiiHbl paspabdotan(a)(u) crapmuii mpernogaBarens, 0/c AnmcumoBa D.C. (Kadenpa marematvku u
MIPHUKJIATHON HH()OPMATHKH).

1. Mepeyens NMIaHUPYEMBIX pe3yJbTATOB 00y4YeHHS] MO AUCHUILIMHE (MOIYJII0), COOTHECEHHBIX € IJIAHUPYeMbIMHU
pe3yabtatamu ocBoeHus OIIOII BO

OO0yuaronuics,, 0CBOMBLINN TUCIUILIMHY (MOYJIb), IOJDKEH 00J1alaTh CIIETyOIIMMHU KOMIIETCHIUSMU:

HIndgp PacuimgpoBka
KOMIIeTeHIIHH npuodpeTaeMoil KOMIETEHIIUH
OIIK-1 CriocoOCH MPUMCHATh €CTCCTBCHHOHAYYHBIC M OOIICHH)KCHEPHBIC 3HAHMS, METOJBI MAaTEMAaTHYCCKOTQ

aHanM3a W MOJACJIUPOBAHHUS, TEOPETHMYECKOIO M  OKCIEPUMEHTAIBHOTO  HCCIECJOBAHUS B
poheCCHOHATBHOM NESTEIBHOCTH

OIIK-1.1 3HATH CII0COOBI IPUMEHEHUS €CTECTBEHHOHAYYHBIX Y OOIIEHHKEHEPHBIX 3HAHUI, METOJOB
MaTeMaTHUECKOTO aHAJIN3a U MOJENUPOBaHMs, TEOPETUUECKOT0 U IKCIIEPUMEHTAIBHOTO UCCIIEI0BAHUS B
npodeccroHABHOM e TeIbHOCTH

OIIK-1.2 'YMeTh IpUMEHSATh €CTECTBEHHOHAYYHbIC U OOIIEHHKEHEPHBIC 3HAHUS, METO Bl MAaTEMATHIECKOTO
AHAITN3a ¥ MOJICJIMPOBAHMS, TECOPETUICCKOTO U IKCIIEPUMEHTAIFHOTO CCIICIOBAHUS B
PO eCCUOHATBHOM NeSITeIbHOCTH

OIIK-1.3 IBiiazieTh cItocOOHOCTHIO PUMEHSATH €CTECTBEHHOHAYYHBIC U OOIICHHKEHEPHBIE 3HAHMS, METO/IbI
MaTeMaTHYECKOT0 aHali3a U MOJICTUPOBAHHS, TEOPETUUECKOTO U IKCIIEPUMEHTAIBHOTO HCCIICIOBAHUS B
PO eCCUOHANTBHOM NeSITeIbHOCTH

OOy4aroniuiicsi, OCBOUBIINHA JUCIUILIUHY (MOIYJB):

Jlo/DKeH 3HATh:

palroHaJIbHbIC CII0COOBI OPUMCHCHHUSA CCTCCTBCHHOHAYYHbIX 3HaHI/II71, TCOPECTUYCCKOIO U IKCICPUMCHTAJIBHOTO
HCCJICAOBAHUs B HpO(l)eCCI/IOHaHLHOﬁ ACATCIBbHOCTH, TCOPETUICCKHUE OCHOBBI METOA0B 1 Moueneﬁ HUCCICO0OBaHUA onepaunﬁ.

JlomkeH yMeTh:

panyroHaIbHO MPUMEHATh CCTECTBCHHOHAYYHBIC 3HAHUS, METOABI TEOPETHUECKOTO M SKCIIEPIMEHTAIFHOTO HCCIICAOBAHMS
B IPOeCCHOHATBHON NEeSITeIbHOCTH, PEIIaTh 3a1a9H JIMHEIHOTO MPOrpaMMHUPOBAaHUS TPaGUIECKIM U CUMIUIEKCHBIM METOIOM.

I[OJ'I)KCH BJIaACTh:

CHOCOOHOCTBIO PAIlMOHAIBHO MPUMEHSITh €CTECTBCHHOHAYYHBIC 3HAHHS, METOIBI TEOPETUIECKOTO M SKCIICPUMEHTAIHHOTO
HCCIIEIOBaHMSA, METOIBI HCCIICIOBAHIS OTepauii B MpodecCHOHANBHON AEeATENbHOCTH.

2. MecTo qucuumiuHbl (MoayJisi) B ctpykrype OIIOII BO

Jannas pucrummHa (Moaynb) BrmoueHa B pasnen "B1.0.04.05 Jucuurumasl (MOayin)" OCHOBHOW MpoghecCHOHATBHOM
obpazoBarenbHoi nporpammbl 09.03.03 "IMpuknannas unpopmartuka (IIpuknanHas nHpopMaTHka B SKOHOMHKE)" M OTHOCUTCS K
00s13aTeTEHBIM AACITUTUTIHAM.

OcBaunBaercs Ha 2, 3 Kypcax B 4, 5 ceMecTpax.

3. O0beM AMCHMIUIMHBI (MOAYJisl) B 3a4eTHBIX €IMHULAX C YKa3aHHEM KOJUYeCTBA 4YacOB, BbIIEJIEHHBIX Ha
KOHTAaKTHYI0 paboTy ofydamwuiuxcsi ¢ mpenoaaBaTesieM (M0 BHJAM Y4YeOHBIX 3aHAITHi) M1 HAa CaMOCTOSITEIbHYIO padoTy
o0yyarommnxcs

OO0mas Tpya0eMKOCTh TUCIUILTHHBI COCTABIISICT 8 3a4eTHBIX(bIe) eauHuI(bl) Ha 288 yaca(oB).

KonraktHas pabota - 120 gaca(oB), B TOM 4Hcie JEKIuK - 52 gaca(oB), mpakrudeckue 3ausatus - 0 yaca(oB), 1abopaTtopHbIe
paboTs - 68 gaca(oB), KOHTPOIb CAMOCTOSTENLHOM paboThI - 0 gaca(oB).

CamocrosrtensHas padoTa - 132 vaca(oB).
KonTpons (3a4é€t / 9k3ameH) - 36 gaca(oB).
dopma IPOMEXKyTOYHOTO KOHTPOJIS JUCLMILUIMHEL: 3a4eT B 4 CEMeCTpe; 3K3aMeH B 5 ceMecTpe.

4. Coaep:xanue JTUCHHUILTAHBI (MOAYJIfl), CTPYKTYPHPOBAHHOE IO TeMaM (pa3fiejiaM) ¢ YKa3aHHeM 0TBeJeHHOI0 Ha HUX
KOJIN4eCcTBA aKaJleMHYeCKUX YacOB  BUJAOB Y4eOHBIX 3aHATHH

4.1 CTpyKkTypa ¥ TeMaTH4YeCKHIl IVIaH KOHTAKTHOH M CAMOCTOSATEIbHOI pa60oThl 10 JUCHUILINHE (MOLY.II0)

Buabl 1 yachbl
KOHTaKTHOM padoThl,
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1. [Tema 1. OcHOBHBIC TOHATHS TUCIHIUTHHBI 4 4 0 0 20
2. [Tema 2. OcHOBBI TUHEHHOTO IPOTPAMMUPOBAHUS 4 6 0 20
3 Tema 3. [IpuknaaHbple ONTUMHU3ALMOHHBIE METOJIbI PEIICHHS 3a/1a4 4 6 0 28 20
" |muHelHOro MporpaMMuUpOBaHUS
4. |Tema 4. Teopust TBONCTBEHHOCTH 5 12 0 12 24
5. [Tema 5. Pemenue 3aaa4 1eIOUUCICHHOTO TTPOTPAMMHUPOBAHHS 5 12 0 12 24
6. |Tema 6. Pemenue 3aa4 HeIMHEHHOrO MPOrpaMMHUPOBAHUS 5 12 0 12 24
Mtoro: 288 4. (13 HUX 36 4. KOHTPOJIB) 52 0 68 132

4.2 Coaep:xaHue TUCHUTLTHHBI (MOTYJIsT)

Tema 1. OcHOBHbBIE OHATHS TUCUMIJIMHbBI

[Ipenmer wncciemoBaHus omeparyii ¥ MeTonsl ontuMmm3anud. OCHOBHBIE TOHATHA W ompexaencHus. Kiaccupukamms u
MaTeMaTHYECKOe MOICTMPOBAHME 3adad HCCICIOBAHUS ONeparuidi. DKOHOMHKO-MAaTEMAaTHYeCKHE MOJAETH 3a7ad HCCIICAOBAHU
onepanui

Tema 2. OCHOBBI JTHHEITHOT0 IPOrPAMMHPOBAHUS

®opmbl 3amucH M KiaccuuKamys 3anad  JuHEHoro mnporpammupoBanus (3JII1). I'padumuecknii meron peuieHUs
cranaapTHoi 3anaun. MccnenoBanue u HaxoxaeHue pewmeHus ocnoBHoi 3JII1. CBoiicTBa 3a1a4 IMHEHHOTO NPOTPaMMUPOBAHUS

Tema 3. IlpuknagHble ONTUMU3ANMOHHBIE METOIbI PelIEHUS 32/1a4 JUHEIHOTr0 MPOrpaMMHPOBAHUSA

CuMruieke-MeTo (METOA TMOCNICAOBATeIBbHOrO yiyuineHuss rmiana). OcoOble ciay4yaw CHMILICKC-METona. TaOJInvHBIMH
cumruiekc-mMeto1. [Tonsatue 06 M-merone (MeToe UCKYCCTBECHHOTO Oa3uca)

Tema 4. Teopusi ABOHCTBEHHOCTH

OKOHOMHUYECKass MHTEPIpPEeTalus 3adadl, JBOWCTBEHHOH 3amade 00 HCHOJIB30BAHWH DPECypcoB. BHABI MaTeMaTHUECKHX
MOJIeJIel IBOMCTBEHHBIX 3a/1a4. HaxoxkieHue perieHust JBOMCTBEHHOM 3a/1a4H 10 PEIICHUIO UCXOTHOM

Tema S. Pemrenne 3a1a4 neJJ09NCIEHHOT0 MPOrPAMMHUPOBAHHUS

Mertonsl orceuenus. Meton I'omopu. Pemenue 3azad 1eI0YMCICHHOTO MPOTPaMMHUPOBAHUS METOJOM BETBEH M TPAHUIL
(MBI'). Ananu3 ycTOWIMBOCTH onTUMaibHOTo pertenns 3J1I1

Tema 6. Pemienne 3a1a4 HeJJUHEITHOT0 MPOrpaMMHPOBAHUSA

Knaccudukanus 3a1au ONTUMU3AIMHA ¥ AHATUTAYECKUX METOIOB PCIICHHS HEIMHEWHBIX 3ajad. [ paduueckuii MeTox Iyis

HEJIMHEHTHOT O nporpaMMupOBaHuA. MCTO,H MHOXKHUTEICH J'[arpaHma. Pemenne sxoHOMHYECKHX 3aga4 MCETOJaMH HEJIMHEHHOr 0
IporpaMMupOBaHus. MO,HGJ'II/I BBIITYKJIOT'O MPOTpaMMUPOBAHUS

5. Ilepedyenb y4e0HO-METOAMYECKOro ofecrevyeHHs IJIsl CAMOCTOSATEIbHOH pPadoThl 00y4alIMXCAd MO JUCHHUILIHHE
(MoayJ110)

CamocrositenbHast pabota 00y4aroIInXCsl BBIIOJIHAETCS 0 338JaHUI0 U IIPH METOAMYECKOM PYKOBOCTBE IPENOIaBaTeis, HO
0e3 ero HemocpeacTBeHHOTO ydactus. CamocTosiTeNlbHAs paboTa MoApa3IesieTcs] Ha CaMOCTOATEIbHYI0 paboTy Ha ayIUTOPHBIX
3aHATHSAX M HA BHEAYUTOPHYIO CaMOCTOsTENbHYI0 padory. CamocTositensHas pabota 00ydaromuXcsl BKIIOYAET KaK MOJHOCTHIO
CaMOCTOSITEIbHOE OCBOCHHE OTACIBHBIX TeM (Pa3/esioB) AUCIHUILINHBI, TaK U MPOopaboTKy TeM (pa3nesioB), OCBaUBaeMbIX BO BPEMsI
ayIUTOPHOW paboThl. Bo Bpemsi camMoOCTOSATENHLHOW pabOThI OOydYaromuecs YUTAIOT M KOHCIIEKTHPYIOT Y4eOHYIO, HAyYHYIO H
CIPABOYHYIO JIUTEPATYPy, BBINOJHSIOT 3aJaHWs, HAIPABICHHBIC HA 3aKPCIUICHHE 3HAHUN M OTPaOOTKYy YMEHHHA W HABBIKOB,
TOTOBSITCS K TEKYIIEMY U IPOMEKYTOYHOMY KOHTPOJIO IO TUCIUILUIHHE.

Opranm3anyss CaMOCTOSITENbHOW paboThl 00yYaIOMMXCS PErJIAMEHTHUPYETCS HOPMATHBHBIMH JOKYMEHTaMH, Yy4eOHO-
METOAMYECKOH JIUTEPATypOil U IEKTPOHHBIMHA 00pa30BaTEILHBIMI PECYPCaMHU, BKITFOTas:

[Mopsmox OopraHu3anUy U OCYIICCTBICHHS OOpPa30BATENBHON JEATEIBHOCTH MO 0Opa30BaTEIBLHBIM MPOTPAMMaM BBICIIETO
o0pa3oBaHus — nporpamMmam OakajaBpHaTa, MporpaMMam CIelHaIUTeTa, MPorpaMMaM MaruCTpatypbl (yTBEPKICHHBINH MPUKA30M
MuHucTepcTBa HAYKH ¥ BBICIIETO 00pa3oBanus Poccuiickoit @eneparuu ot 6 ampenst 2021 roga Ne 245)

IMucemo MunuctepcrBa obpazoBanust Poccuiickoin @enepanun Nel4-55-996un/15 ot 27 Hos6ps 2002 r. "OO6 axTHBU3ALMU
CaMOCTOSATENILHOM PabOTHI CTYZAEHTOB BBICIIMX yUeOHBIX 3aBeleHUIN"

VYcraB ¢enepanbHOTO TOCYIapCTBEHHOTO aBTOHOMHOTO oOpaszoBarenbHOro yupexnaeHus '"Kazanckuit (IIpuBoimkckuit)
(henepanbHBIA yHUBEPCUTET"

[IpaBuna BHYTpeHHEro pacropsiika QeaepaabHOr0 ToCyAapCTBEHHOIO aBTOHOMHOTO 00pa30BaTEeNbHOTO yUPEkKICHUS
BEICIIIEero nmpodeccnonansHoro oopasoanus "Kazanckuii ([TpuBomkckuil) henepanbHbIii YHUBEPCUTET"

JlokansHble HOpMaTHBHBIE akThl Kazanckoro (IIpuBomkckoro) dgenepaiabHOro yHUBEpCUTETA



6. ®OH/I OLEHOYHBIX CPEACTB M0 JTUCHUILTHHE (MOIYJII0)

cDOH,H OLCHOYHBIX CPCACTB MO AUCHUIIJIMHC (MO,Hy.]'HO) BKJIFOYAC€T OLCHOYHBLIC MaTCpualibl, HAlIPABJIICHHBIC Ha MPOBCPKY
OCBOCHHU KOMHGTCHHHﬁ, B TOM 4YMHCJIC 3HaHI/II71, yMeHI/Iﬁ 1 HABBIKOB. CDOHL[ OLICHOYHBIX CPCACTB BKJIFOYACT OLICHOYHBIC CPCIACTBA
TCKYIET0 KOHTPOJIA U OLCHOYHBIC CPEACTBA HpOMe)KyTO‘-IHOﬁ aTTCCTaluu.

B ¢oH/ie O1IEHOYHBIX CPEICTB COACPIKUTCS CIeAyoIasi HHPpOpMAIHs:

- COOTBETCTBUEC KOMIICTCHIIUI IUTAHUPYEMBIM Pe3ylIbTaTaM 00Y4EHUs M0 TUCIHUILIHHE (MOIYIIIO);
- KpUTEPHUH OLICHUBaHMsI C(HOPMUPOBAHHOCTH KOMITCTCHIIUH;

- MeXaHu3M (HOPMHUPOBAHHUSI OIIEHKH TIO JUCIMILTHHE (MOIYJIIO);

- ONKCaHUE MOPsIKA MPUMEHCHHS U MPOLCAYPhI OLICHUBAHUS [T KaXIOT0 OIICHOYHOIO CPEJICTBA;
- KPUTEPUH OLIEHUBAHHMS JIJIsl K&XK/JJ0T0 OLIEHOYHOTO CPEICTBA;

- COACPIKAHNUEC OLICHOYHBLIX CPEACTB, BKIIIOYas Tp€60BaHI/I${, MMPpEABbABIIACMBIC K HCﬁCTBHﬂM 06yqa}onmxca, JACMOHCTPHUPYCEMbIM
pe3yiabTaTaM, 3a/laHus pa3JIMIHbIX TUIIOB.

cDOH,H OLICHOYHBIX CPCACTB IO JUCHUIIJIMHC HAXOJAUTCA B HpI/IJ'IO)KeHI/II/I 1k nporpamMme qUCHUIITIUHBI (MO[[yJ'I}O).

7. IlepeyeHb JUTEPATYPbI, HEOOXOAUMOIM /151 0CBOECHHS TUCHUITUHBI (MOAYJIsA)

OcBoeHHE TUCUMILIMHBL (MOIYJs) TMpEIoJiaraeT H3y4eHHEe OCHOBHOM MW JIOMOJHUTEIbHOW Y4YeOHOH JHTepaTyphl.
JIuTepatypa MOKeT OBITh TOCTYITHA OOYUYAIONTUMCS B OJTHOM K3 JIByX BapHaHTOB (JINOO B 000MX M3 HUX):

- B DJICKTPOHHOM BHJC - 4Y€PEC3 DJICKTPOHHLIC OMOIMOTEYHBIE CHCTEMBI HAa OCHOBAHMH 3aKIIOUYeHHBIX KDY JA0TOBOPOB C
npaBoo6nauaTenHMn;

- B meyaTHOM Bujae - B Hayunoit O6umbmumoreke Emabykckoro wmucTHUTyTa KO®VY. OOyuaromuecs ModydaroT Y4eOHYIO
JUTEpaTypy Ha aDOHEMEHTE TI0 YHTATEIBCKUM OMJICTaM B COOTBETCTBHH C IPABUIIAMHU I0JIb30BaHus Hay4uHO#t OMOIHOTEKOH.

OJEeKTPOHHBIE M3IAaHUS JOCTYITHBI IUCTAHIIMOHHO U3 JIIO00H TOYKH NP BBEACHUH OOYYAIOUINMCS CBOETO JIOTHHA M MapoJisi
OT JIMYHOTO KaOWHeTa B cucTeMe "DNeKTpOoHHBIH yHUBepcHuTeT". IIpr MCIOIR30BaHUH NEYATHBIX M3MaHWA OMOIHMOTEYHBINH (DoHT
JIOJDKEH OBITh YKOMILJICKTOBAaH MMM M3 pacdera He MeHee 0,25 sk3eMmIunipa Ha KaxIoro OOyYaroImerocs W3 4Hcia JIWII,
OJTHOBPEMEHHO OCYIIECTBIIIONINX OCBOCHUE JAaHHOM TUCIIUIUIHHBI (MOIYIIS)

[lepeueHnb OCHOBHOW M JIONOJHHUTENbHOM y4eOHOW JWTEpaTypbl, HEOOXOJMMOW IJIsi OCBOGHMS IMCLMIUIMHBI (MOJIYJIs),
HaxomuTcst B [Ipmmoxkenmm 2 K pabodel mporpamme IUCHUIUTMHBL. OH MOIJIEKUT OOHOBICHHIO TPH W3MEHEHHWH YCIOBHUI
noroBopoB KOV ¢ npaBoobiamaTensiMu dJ€KTPOHHBIX U3JaHUH U PU N3MEHEHUH KOMIUTIEKTOBaHUs (GoHI0B HayuHoit OnOImoTeKn
Enabysxckoro nnctutyta KOV,

8. IlepeueHb pecypcoB MHGOPMALMOHHO-TE1eKOMMYHUKAMOHHON ceTn "HHTepHeT', HE0OXOAUMBIX /IS OCBOEHHUS
JUCUMILTHHBI (MOAYJIs)

On-line yueOnuk o teme "JIuneliHoe nporpammupoBanue”. - http://www.mathelp.spb.ru/lp.htm

Y4ebHoe mocobue no Teme "BBenenne B muHEHOE porpammupoBanue” - http://ecocyb.narod.ru/217-220/begin.htm

MOOK Ha Stepik «Beenenue B nporpammupoanue (C++)» - https://stepik.org/course/363/promo?auth=registration

9. MeTonnueckne yKa3aHus 1Jis1 00y4YAOMIUXCH M0 OCBOCHHMIO I CUMILIMHBI (MOIYJIs1)

Buj pa6or MeToanyeckne peKoMeHIauu

JIEKUUHU JlexunoHHbBIE 3aHATHUS TPOBOAATCS C UCTIOIb30BAHUEM MHTEPAKTUBHBIX TEXHOJIOTUN U MPEANOIaraloT akTUBHOE
y4acTHe CTYACHTOB. J[JIs MOATOTOBKH K 3aHATUSM PEKOMEHAYETCS BBIICIATh B MaTEpUaie MpoOIeMHBIC
BOIIPOCHI, 3aTparMBaeMbIe IPENOIaBaTeeM B JICKIIUH, U TPYIIUPOBATh HH(YOpMAIHIO BOKPYT HUX. JKenaTenpHO
BBIJICJIATH B HCIOJB3yEMOI TUTEPaType MOCTAHOBKH BOIIPOCOB, HA KOTOPHIC Pa3HBIMU aBTOPAM MOTYT OBITh
JIaHBI pa3In4YHbIe OTBEThl. Ha OCHOBaHNM MOCTAHOBKH TAKUX BOMPOCOB CJIEAYET COOUPATh apIyMEHTHI B MOJIb3Y
Pa3IMYIHBIX BApHAHTOB PEIICHHUS ITOCTABICHHBIX IPOOIIEM.

nabopatopHsle | JJyis ycrnenrHoro BhIIOJIHEHHUS 1a00paTOPHBIX paboT Tpedyercst u3yunTh Marepuan Jekuuil. [Ipuctynats k

paboTsI BBITIOJTHEHHIO JJA00PATOPHOI pabOThl MOXKHO IIOCIIE NPEABAPUTEIBHOTO IPOUYTEHHS TEOPETHIECKOT0 MaTepHasa.
BrinosHeHue ciieiyer NpoBOJUTh, PYKOBOJICTBYSICH IOPSAKOM paboThl. Y CIIEIIHOE BBIOJIIHEHUE J1a00paTOpHON
paboThI 03HAYAET, YTO CTYJIEHT BBIIOJIHHUI OCHOBHYIO paboTy, a TaK)Ke OTBETHJI Ha BOIPOCHI WITH BBITTOITHHII
JOTIOTHUTENbHBIC 3a/IaHN.

€aMoCTOSI- CamMocrosiTenbHas padoTa CTYJICHTOB 110 TUAAKTUYCCKON CyTH NPECTaBIsIeT COOOH KOMIUIEKC yCIOBHI
TeNbHas paboTa | 00y4YeHHsI, OPraHU3yEeMbIX IPEHOaBaTEeIeM U HANIPABJICHHBIX Ha CAMOIIOTOTOBKY yYaIluXcs. YueOHas
JISSITEIbHOCTD MPOTEKaeT 0e3 HEMOCPEACTBEHHOIO YYacTHsl IPETOAaBaTeIIs U 3aKIF0YACTCs B IPOPabOTKe
JIEKIIMOHHOTO MaTepraa, IIOATOTOBKE K YCTHOMY OIIPOCY M TECTHPOBAHUIO, K Ta0OPAaTOPHBIM U MPAKTHIECKUM
3aHATHAM; H3YYCHUHU YI€OHOH TNTEPaTyphl U3 OCHOBHOTO M JOIIOJHUTEIHHOTO CITHCKA.

3a4er 3aueT 1o Kypcy mpoBoauTcs o ouneram. [Ipu moaroToBke K 3a4eTy HEOOXOAUMO OMUPATHCS HA UCTOYHUKH,
KOTOPBIC pa30Upalich Ha JICKIMIX B TCUCHUE ceMecTpa. Ha 3adere cTyneHTy nmpemiaraeTcs OuieT, B KOTOPOM
TPH BOTIPOCA, MTOCIEIHUI U3 KOTOPBIX HOCUT NMPaKTHYEeCKHiA XapakTep. [locie oTBeTa CTyIeHTY MOTYT OBITh
3a/1aHbl TOTIOJTHUTEIBHBIC BOMIPOCHL.



http://www.mathelp.spb.ru/lp.htm
http://ecocyb.narod.ru/217-220/begin.htm
https://stepik.org/course/363/promo?auth=registration

Buj pa6or MeToanyeckne peKoMeHIauu

9K3aMeH DK3aMeH 10 Kypcy NpoBOAUTCs 1o 6uieraM. [Ipu moaroToBke K sK3aMeHy HEOOXOIMMO OITUPATHCS Ha
UCTOYHHUKH, KOTOPBIC pa30MpaINCh HA JICKIHUAX B TCUCHUE ceMecTpa. Ha sk3aMeHe cTyieHTy npeaiaraeTcs
OmieT, B KOTOPOM TPHU BOIIPOCA, MOCICTHIA U3 KOTOPHIX HOCUT MpaKkThieckuil xapakrep. [Tocne orBera
CTYJCHTY MOTYT OBITh 3aJJaHbI IOTIOJIHUTEIHHBIC BOIPOCHI.

10. ITepeyeHs MHPOPMALMOHHBIX TEXHOJIOTHi, HCIOJIL3YeMbIX MPH OCYIIECTBJIEHHH 00pa30BaTeJLHOIO Mpoecca mno
JUCHHUIJIHHE (MOIYJII0), BKJIIOYAs NepeYeHb MPOrpaMMHOro odecrevyeHnsi 1 HH(YOPMAIMOHHBIX CIIPABOYHBIX CHCTeM (NMpPH
HEe00X0IMMOCTH)

[lepeuenb HHGOPMAIMOHHBIX TEXHOJOIHMH, MCHONB3YEMBIX NPH OCYLIECTBICHUM 00pa3oBaTEIbHOIO Ipolecca I10
JUCLUILIMHE (MOJYJII0), BKJIIOYas IepedeHb IPOrpaMMHOro odecneyeHus: 1 MHGOPMALMOHHBIX CIIPABOYHBIX CUCTEM, IPEJCTABICH
B [Ipunoxxenun 3 k paboyeil nporpamMme TUCHUILIHHBI (MOJTYJISE).

11. Onucanne MaTepUaJIbLHO-TEXHUYECKOI 0a3bl, HEOOXOAUMOIi /151 OCylleCTBJIeHUsI 00Pa30BaTeIbHOIO NpoLecca mno
JUCHHUNINHE (MOIYJTI0)

VYyebnas aymuropus Ne 82 (423600, Pecriybnmka Tarapcran, r. Enabyra, yn. Kazanckas, 1. 89) nns npoBeAcHHs 3aHATHI
JIEKIIMOHHOTO THWIIA, 3aHATHH CEMHUHAPCKOTO THIA, TPYNIIOBBIX W WHAWBUAYAIBHBIX KOHCYJIBTAWH, TEKyIIETO KOHTPOJSL M
MPOMEXYTOUHOH arrectaruu. Kommekt mebenu (mocamounbix Mect) 48 mT. Kommuekt mebenu (IMOCaTOYHBIX MECT) IS
npenozasarens 1 mwt. MenoBas nocka HactenHas 2 wt. Tpudyna 1 mr. [Ipoekrop EPSON EB-535W 1 wit. MHTepakTuBHas gocka
EliteBoard WR-84A10 1 wt. Hoyroyk ICL Pi155 1 mr. Be6-kamepa 1 mt. Beixon B HTEpHET, BHYTPHBY30BCKasi KOMIIBIOTEPHAs
CeTh, JOCTYNl B ODJICKTPOHHYIO HH(pOpMannOHHO-0Opa3oBaresbHyl0 cpeay. HabGop y4yeOHO-HArmsgHBIX HMOCOOMH: KOMILIEKT
NpEe3eHTalNi B JJISKTPOHHOM (popMmare 1o npernoaaBacMoi AUCIMIUIMHE 3-5 1T.

VYuebnas aynuropus Ne 61 (423600, PecniyOnuka Tarapcran, r. EnaOyra, yi. Kazanckas, n. 89) mis npoBeneHus 3aHSATHI
JIEKIIMOHHOTO THWIIA, 3aHATHH CEMHUHAPCKOTO THIA, TPYMIIOBBIX W WHAWBUAYAIBHBIX KOHCYJIBTAIWH, TEKyIIETO KOHTPOJSL M
MPOMEXYTOYHOH aTTecTalii, MOMENICHHE JUIsl CaMOCTOsTenbHOW paboTel. KoMmrmiektT mebenu (mocamodHblx mect) 30 mT.
Kommerotepusnii  knmacc: kommbiotepsl Lenovo Thinkcentre m920x 18 mr. Monutopsl Thinkcentre TIO24GEN3 18 .
WurepaktuBHas nanens 1 mT. MenoBas nocka nHacteHHas 1 wmT. Beixox B UHTEpHET, BHYTPHMBY30BCKasi KOMITbIOTEpHAsl CETb,
JIOCTYT B 3JIEKTPOHHYI0 HHPOPMAITMOHHO-00pa3oBaTenbHy0 cpeay. Habop yaeOHO-HATIISIHBIX TTOCOOHI: KOMIUICKT MPE3CHTAIlIH B
3JICKTPOHHOM (hopmare 1o mpemnogaBaeMoi TUCITUIUTAHE 3-5 IIT.

12. Cpeucn;a aJjanranum mnpemnoaaBaHud AUCHUIIIMHBI K l'lOTpeﬁHOCTS[M oﬁyqawumxca HHBAJIMAOB H JHII C
OIrpaHHYC€HHBIMHU BO3MOKHOCTAMMU 3/10POBbS

HpI/I H€06XOHI/IMOCTI/I B 06paSOBaT€J'ILHOM mnmponecce MpUMCHAIOTCA CICAYOMME METOAbl U TEXHOJIOTHH, 06nerqa}0mne
BOCHPpUATUC I/IH(I)OpMaIII/II/I 06y‘IaIOHlI/IMI/ICH HWHBaJIMAaMU U JIMLIAMU € OTPAHUYCHHBIMU BO3MOXKHOCTAMU 310POBLS:

- CO3/1aHHME TEKCTOBOW BEPCHH JII000r0 HETEKCTOBOTO KOHTEHTA JJIsl €r0 BO3MOXKHOTO MPeo0pa3oBaHus B ajlbTepHATUBHBIC
(hopmpbl, yIoOHBIE /IS Pa3IMIHBIX TOJIL30BATENCH;

- CO3JaHUC KOHTCHTA, KOTOPBI MOXXHO NPEICTABUTh B PA3IMYHBIX BHUAAX 0€3 MOTEPH MAHHBIX WIH CTPYKTYPBI,
MPEAYCMOTPETh BO3MOXKHOCTh MAcCIITA0OMPOBAHMS TEKCTa M M300pa)keHMi 0e3 MOoTeph KadecTBa, HMPEAyCMOTPETh AOCTYIMHOCTD
YOpaBJIEHUS KOHTCHTOM C KIIaBHATYPHI;

- CO3/1aHUE BO3MOXKHOCTEH il OOYYAIOUIMXCS BOCHPUHUMATH OIHY M Ty K€ HMH(QOPMAIMIO M3 Pa3HBIX UCTOYHUKOB -
HaNpUMeEp, TaK, YTOOBI JIUIA C HAPYIICHUSAMH CITyXa MOJIyYaid HH(POPMAIUIO BU3yalbHO, C HAPYIICHUSAMU 3PCHUS - ayIHaJIbHO;

- MPUMEHECHHE TPOTPAMMHBIX CPEICTB, 00ECICUYNBAIONINX BO3MOXXHOCTH OCBOCHHUS HAaBBIKOB M YMEHHH, (HOPMHUpPYEMBIX
JICHUTUTAHOWM, 32 CYET abTCPHATHUBHBIX CIIOCOOOB, B TOM YHUCIIC BUPTYAIBHBIX JJAOOPATOPHUIA U CUMYJIAIIHOHHBIX TEXHOJOTHIA;

- IPUMEHEHNE TUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHHI IS Iepeaad HHGOPMAIH, OPTaHU3AIMH PA3INIHEIX (HopM
WHTEPAKTHBHON KOHTAKTHOM pPabOTH 00ydalomerocs C IpernogaBaTesieM, B TOM YHCIEe BEOMHApOB, KOTOPHIE MOTYT OBITh
WCIIONIB30BaHBl [UIS TIPOBEINCHHUS BHPTYANbHBIX JIGKIHHA C BO3MOXKHOCTBIO B3aMMOJEHCTBHS BCEX YYaCTHHKOB IHCTAHIIMOHHOTO
o0ydJeHHs, TPOBENCHHUS CEMHHAPOB, BBICTYIUICHHS C JOKJIAAAMH M 3allUTHl BBITIONHEHHBIX Pa0OT, MPOBEACHHS TPEHHUHTOB,
OpTaHU3aINH KOJJICKTUBHOH PabOTHI,

- MPUMEHEHHE IWCTAHIMOHHBIX O0pA30BATENbHBIX TEXHOJIOTHH U OpraHu3aliy (OpM TEKYIIEro M MPOMEKYTOYHOTO
KOHTPOJIS;

- YBCJIMYCHHUEC MPOAOJDKUTCIIBHOCTU CAavdu 06y‘la}OIIII/IMC${ HUHBAJIUAOM WK JIMLIOM C OrpaHUYCHHBIMU BO3MOXKHOCTAMU
310pOBbA (bOpM HpOMe)KyTO'-IHOﬁ aTTCCTalllU I10 OTHOICHHUIO K YCTaHOBHeHHOﬁ MPOAOJIKUTCIIBHOCTHU UX CAAYU:

- MPOJIOJDKUTEILHOCTH CIIAYX 3a4€Ta WU dK3aMeHa, MPOBOIMMOTO B IMUCEMEHHOM (opme, - He Ooiee uem Ha 90 MUHYT;

- MPOIOJDKUTEIBHOCTH MOJATOTOBKU 00YYAIOIIErocss K OTBETY Ha 3a4éTe WM dK3aMEHE, IPOBOJMMOM B YCTHOH (opme, - HE
Oonee yeM Ha 20 MUHYT;

- IPOJAOZKUTCIIBHOCTH BBICTYIIJICHUA 06y11a101uerocsi Ipu 3a1uTe KprOBOﬁ pa60TLI - He Oojee yem Ha 15 MUHYT.

IIporpamma coctaBneHa B cootBercTBUM ¢ TpeboBanusMu PI'OC BO um yueOHbIM mmmanoM 1o HampasieHuio 09.03.03
"IMpuknannas napopmaTrka" U npoduiro noaroroku "lpuknannas nHpopmaTruka B SKOHOMHUKE".
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1. CooTBeTCTBHE KOMIETECHIMIA INIAHHPYEMBIM pe3y/IbTaTaM 00y4eHHUs 0 NUCHUILINHE (MOAYJII0)

Kon u naumenoBanue | UHIMKAaTOpPbl JOCTH:KeHUs]I KoMmeTeHUuil | OueHOYHbIE cpeacTBa TeKyLero
KOMIIETEeHIIMH I JAHHOM TMCIMILIHHBI KOHTPOJISl U IPOMEKYTOYHOI aTTecTAlNU
OIIK-1 CrocobeH | 3HaTh paunoHaigbHbIE CIOcOObI npuMeHeHus | Tekymmii KOHTPOJIb:
MIPUMEHSITD €CTECTBEHHOHAYYHBIX 3HaHui, | JlabopaTtopHbie pabOTHI IO TEMaM
€CTECTBEHHOHAYUYHBIE M | TEOPETUYECKOr0 U  dKcrepuMmeHTtaabHoro | Tema 2. OCHOBBI JMHEHHOTO
0OIIeHHKEHEPHBIC HCCIIEIOBAaHUS B npoeCCUOHANBHOM | MPOrpaMMHUPOBAHUS
3HAHMS, METOJIbI | NEATEIBHOCTH, TeopeThdeckue  OcCHOBBI | Tema 3. [IpukiamHbie ONTUMHU3AIUOHHEIE
MaTEMaTHYECKOTO METOJIOB A MoJelen HCCIICIOBAaHMS | METOIBI PEIICHUS 3a/1a4 JTHHEHHOTO
aHaIu3a W | oreparuii. TPOTPaMMHUPOBAHHS
MOJEIUPOBAHUS, Tewma 4. Teopust ABOHCTBEHHOCTH
TEOPETUYECKOTO u | YMeTb panroHaIbHO npumeHaTh | Tema 5. Pemienue 3a1a4 11e1I09HCIIEHHOTO
AKCIEPUMEHTATBHOTO €CTeCTBCHHOHAYYHbIE  3HAHHSA,  METOMBI | MPOTPaMMHPOBAHUSI
HCCIIeJOBAHMS B | TEOPETUYECKOTO M  JKCHepuMeHTaldbHoro | Tema 6. Pemenue 3a1a4 HeMUHEITHOTO
poeCCHOHATBHOMN HCCIIEIOBAaHUS B npoeCCUOHANBHOM | MPOrpaMMHUPOBAHUS
NIeSITCILHOCTH JIeSITEeNIbHOCTH, pelarh 3afadyd JUHEHHOro
MPOrpaMMUPOBAHUS rpaduaecKuM u | TectupoBaHue Mo TeMam
CHMILJICKCHBIM METOJIOM. Tema 1. OcHOBHBIE IOHATHS JUCHMILIHHEI
Tema 2. OcHOBBI TUHEHHOTO
Bnangers CIIOCOOHOCTBIO paIMoHaNIBHO | TIPOTPAMMHUPOBAHHUS
NPUMEHITh eCTeCTBEHHOHAy4YHbIe 3HaHUs, | Tema 3. [IpukiagHbie ONTUMHI3AIIMOHHEIC
METOBI TEOPETUIECKOTO W | METOJBI peIIeHHs 3aa4 JINHEHHOTO
JKCIIEPUMEHTAITLHOTO WCCIICIOBaHMSA, | TIPOTPAMMHUPOBAHUS
METObI HCCIIEIOBAHHUS onepanui B | Tema 4. Teopust ABOWCTBEHHOCTH
npodeccHoHAIBHO e TeIbHOCTH. Tema 5. PenleHue 3a1a4 1e1049MCIEHHOTO
MIPOrPaMMHUPOBAHUS
Tema 6. Pemrenue 3a1a4 HEMMHEHHOTO
MPOrPaMMHUPOBAHUS
IIpomesxkyTouHas aTTecTANMS:
3auém, sxzamen

2. Kputepuu oueHuBanus c(pOpMUpPOBAHHOCTH KOMIIeTeH N

WCCNIEIOBAaHUSL  OTepaIuu,

Jomyckas
HE3HAYMTENbHbIE OIINOKH
B paccyXIeHHAX u
BBIBOJIAX

HCCNIEIOBAHUS OIEpaIui,
JIOTycKas THIIMYHEIC
OIIUOKH B PACCYKICHHUIX
M BBIBOJAX

3aurteHo He 3auTteHo
Bbicokuii ypoBeHb | CpeaHuii ypoBenb | Huskmii ypoBenb | Huke MOPOroBOro
Komner | (oTiau4uHo) (xopomo) (YnoBJI€TBOPUTEIbHO) YPOBHA
eHuust | (86-100 6an10B) (71-85 6an10B) (56-70 6ans10B) (Hey10BJ1€TBOPUTE/IbH
0)
(0-55 6anJ10B)

OIIK-1 3HaeT pauuoHanbHble | 3HAeT OCHOBHBIE | 3HaeT otnensHble | He 3HAeT
crocoObl  MPUMCHCHUS | palMOHANBHBIC  CHOCOOBI | PallMOHAJBHBIC CIIOCOOBI | paIllMOHAIBHBIC CIIOCOOBI
€CTEeCTBEHHOHAYYHBIX MPUMEHEHUS MIPUMEHEHHUS MIPUMEHEHHUS
3HaHUM, TEOPETUYECKOTO | €CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHBIX
U OKCIEPUMEHTAJIBHOTO | 3HAHHUM, TEOPETUUECKOTrO U | 3HAHUH, TEOPETHUYECKOTO | 3HAHUH,

WCCIIEIOBAHUS B | 9KCIIEPUMEHTAILHOTO U DKCIEPUMEHTAJIbHOIO | TEOPETUUYECKOIO u
npodeccnoHaIbHOM HCCIICTOBaHUS B | HCCIICIOBaHUA B | DKCTIEPHIMEHTAIBEHOTO
JeSITeTTbHOCTH, npodeccnoHaIbHOM podheCCHOHATBHOM HCCIICTOBAHUSA B
TEOPETHIECKHE OCHOBHI | ACATEIBHOCTH, NIESITeTFHOCTH, podeCCHOHATBHOM
METOAOB W  MOJENeH | TeopeTHUecKHe  OCHOBBI | TEOPETUYECKHE OCHOBHI | NIESTEIHHOCTH,
WCCTIEIOBAHUS ONIEpaIiiii | METOJIOB u MOJIeNel | MeToJoB M MOJIEJNIeH | TEOpeTHUYEeCKHE OCHOBBI

METOJIOB H  MOJCIeH
HCCIIETOBAHUS

onepauuit

Ymeer palyoHaIbHO
HPUMEHSTH
€CTECTBEHHOHAYYHbIE
3HaHUS, METOBI
TEOPETUYECKOTO u
9KCIIEPHMEHTAILHOTO
HCCIIeIOBaHUS B
npodeccnoHaTbEHOM
JIeATeNIbHOCTH,  pellaTh
3aJa4u JIMHEHHOTO

YMeeT panuoHanbHO
NPUMEHSTH
€CTECTBCHHOHAYYHEIC
3HAHHS, OCHOBHBIE METO/IbI
TEOPETHYECKOTO U
IKCIEPUMEHTALHOTO
UCCIIEJIOBAHMUS B
npodeccnoHaTbEHOM
JESITEIBHOCTH, PEIIATh
3aJ1a44 JINHEHHOTO

Ymeer pammonansHo | He ymeer parnmonansHO
MIPUMCHSTh MIPUMCHSTh
€CTECTBCHHOHAYYHBIC €CTECTBCHHOHAYYHBIC
3HaHMS, OT/IeJIbHbIC | 3HAHHS, METObI
METO/Ibl TEOPETHYECKOTO | TEOPETUUECKOro U

U IKCIEPUMEHTAIBHOTO | 3KCIEPUMEHTAIBHOTO
HCCIIeJOBAHHUS B | uccnenoBanus B
npodeccruoHaTEHOM npodeccruoHaTEHOM
NESTeNbHOCTH,  PellaTh | JAEATEILHOCTH, PEeIIaTh
3aaun JIUHEWHOTO | 3a7a4u JIUHCHHOTO




IPOrPaMMHUPOBaHUA
rpaguyecKum u
CHMIUIEKCHBIM METOJIOM.

IPOrPaMMHUPOBaHUA
rpau4ecKuM u
CHMIUIEKCHBIM METOJIOM,
JIOIyCKast
HE3HAYMTENbHbIE OLINOKH
B BBIOOpE palMOHaIbHBIX
METOJIOB.

HPOrPaMMHPOBAHHS
rpadgu4ecKuM u
CUMIUIEKCHBIM
METOJIOM.O, JIOIyCKast
TUINWYHBIE OMIMOKH B
paccyKIeHHAX u
BBIBOJIaX

HPOrPaMMHPOBAHHS
rpagu4ecKum u
CUMIUIEKCHBIM METOJIOM.

BnageeT crmocoOHOCTHIO
paIMOHAIBHO IIPUMEHSTh
€CTECTBCHHOHAYYHbIC
3HAHWSI, METOIbI
TEOPETHICCKOTO U
JKCIICPUMCHTAIBHOTO
HCCIIEIOBAHUS, METOIBI
UCCIIEJIOBAHUS OTIePAIUit
B Ipo(eCCHOHATLHOM
JEATENBHOCTH

Brnazgeer cnocoOHOCTBIO
PaLUOHAIBHO IPUMEHSITh
€CTECTBEHHOHAYYHbIE
3HAHMS, OCHOBHBIE METOBI
TEOPETHYECKOTO U
DKCIIEPUMEHTAIILHOTO
WCCIIEIOBAHMS, METO/IbI
UCCIIeIOBaHUS OTIEPAIUii B
npoQeCCUOHATBHOM
JIeSITEIbHOCTH, JOIMyCKast
HE3HAYUTENLHbIE OIIMOKH
B BBIOOpE palMOHATIBHBIX
METOIOB

Brnageet crmocoOHOCTEIO
palrOHAaIbHO MPUMEHATH
€CTECTBCHHOHAYYHBIC
3HAHMS, OT/CIBHEIE
METOIbI TEOPETHYCCKOTO
1 3KCIIEPUMEHTAIBHOTO
HCCIIEIOBAHUS, METOIBI
HCCIIeIOBAHMS Onepanui
B IIpo(heCCHOHANILHOM
JIESITENIbHOCTH, JOIyCKast
TUIIHYHBIE OLIMOKY B
pacCyxIeHusX u
BEIBOJIAX

He Bnageer
CIIOCOOHOCTBIO
paroHaIbHO
MIPUMECHSITh
€CTECTBEHHOHAYTHbIE
3HAHMS, METOIbI
TEOPETUIECKOTO U
9KCICPUMCHTAIBHOTO
HCCIICOBAHUS, METObI
HCCIIEOBAHUS
omnepauuii B
npo¢heCCHOHATBHOMN
IEITEILHOCTH

3. Pacnpenesienue oneHOK 32 GopMbI TEKYIIEr0 KOHTPOJISI M IIPOMEKYTOUHYIO ATTECTAIIMIO

4 cemecTp:

Texkymuii KOHTPOJIb!

JlabopaTopHBIE PabOTHI IO TEMaM
Tema 2. OCHOBBI IMHEHHOTO MPOTPaMMHUPOBAHUS
Tema 3. [TpuknaaHble ONTUMHU3aLMOHHBIE METO/IbI PEILICHNUS 3a]1a4 JIMHEHHOTO NPOrpaMMHUPOBaHUS
MakcumanbHoe konrdectBo 6asmioB o bPC - 50.
HUroro 50 Gayos

IIpome:xyToyHast aTTecTanus — 3a4€T - 50 6aoB.

[IpomexyTouHast aTTecTalysi MPOBOJUTCS TIOCIE 3aBEPIICHUS] M3YUYEHUs TUCLUIUIMHBI WIM ee YacTh B (opMe, OmpejaensieMoit
y4eOHBIM IUTAaHOM 00pa3oBaTEeNFHOI MPOrpaMMbl C HENBI0 OLEHHUTHh PaboTy 00y4aromerocsi, CTENEeHb YCBOCHHS TEOPETHUCCKHUX
3HaHWH, ypOBEHb CHOPMUPOBAHHOCTH KOMITETCHIIIH.

[IpenonaBatenp, NPUHUMAIOIIMK 3adeT oOecHeYMBacT CIydallHOE paclpeleNicHne BapHaHTOB 3adyeTHBIX 3aJaHuH MEXIy
00ydJaromuMucsl ¢ TMOMOIIBI0 OMJIETOB W/WIM C NMPUMEHEHHEM KOMIBIOTEPHBIX TEXHOJIOTHH; BIpaBe 3a7aBaTh OOydYaIOIIEMYCS
JIOTIOJTHUTENbHBIE BOIIPOCH! M IaBaTh AOTIOJIHUTENbHBIC 3aJJaHUs IOMUMO T€X, KOTOPbIe YKa3aHbI B OHieTe.

3ager mpoBoguTcs mo Omieram. B kaxaom Omiere nBa OIEHOYHBIX CPEICTBA: YCTHBIH WMJIM ITMCBMEHHBIH OTBET Ha BOIPOC H
HpaKTUYIECKOE 3a/laHKE.

VY cTHBIN MM THCBMEHHBI 0TBET — 20 0aylIoB.

[IpaxTrdeckoe 3amanue - 30 6amnos.

Htoro 20+30=50 Gannos.

Oo1m1ee KOMIeCcTBO OAJIIOB 110 AUCIHILINHE 32 TEKYIIHHA KOHTPOJIb U MPOMEXYTOUHYO0 arTtectanuio: 50+50=100 6ammos.

CooTBeTcTBHE 0AIJIOB U OLIEHOK:
st 3auera:

56-100 — 3auteHo
0-55 — He 3a4TEHO

5 cemecTtp:

Texymuii KOHTPO.Ib:

JlaGopatopHble pabOTHI IO TEMaM

Tema 4. Teopust TBOHCTBEHHOCTH

Tema 5. Pemienue 3a1a4 1eI0YHCICHHOTO MTPOTPAMMHPOBAHUS
Tema 6. Perienue 3a1au HETMHEHHOTO POTPAMMUPOBAHHUS
MaxkcumainsHoe KoiauuecTBo 6amios no BPC - 40.

TectupoBanue o remam

Tema 1. OcHOBHBIE TOHATHSI UCIUILIMHBI

Tema 2. OCHOBBI JINHEHHOTI'O IPOTrPAMMMPOBAHUS

Tema 3. [IpuknagHble ONTUMHU3ALUOHHBIE METOBI PEEHHS 3aa4 JINHEHHOTO TPOrpaMMHUPOBaHUS
Tema 4. Teopust 1BONCTBEHHOCTH

Tema 5. Pemienue 3agad 1eI04MCIEHHOTO MPOrpaMMHUPOBAHUS

Tema 6. Perienue 3anau HEIMHEWHOTO IPOTPaMMUPOBAaHUS



MaxkcumainbsHoe konunyectBo 0auios o bPC - 10.
Uroro 40+10= 50 Gamwios

IIpomexxyTouHas aTTecTanmst — dk3aMeH - 50 Oanos.

[IpomexyTouHast aTTecTalysi IMPOBOJUTCS TIOCIE 3aBEPLICHUS M3Y4YEHUs TUCLUIUIMHBL WIH €€ YacTH B (opMe, ompesensieMoit
y4eOHBIM IUTAaHOM 00pa30BaTENFHOI MPOrpaMMbl C MENBI0 OLUEHHUTHh PaboTy 00ydaromerocsi, CTENEHb YCBOCHHS TEOPETHUECKHX
3HaHU, ypOBEHb CPOPMHUPOBAHHOCTH KOMIICTEHIIHH.

[IperonaBaTens, NMPUHUMAIOMNN 3K3aMEH OOECIIEYMBACT CIydalfHOE paclpe/elieHHe BapHUAHTOB SK3aMEHAIIMOHHBIX 3aJaHHN
MEXAy oOyJaromuMHUCS C TIOMOIIbI0 OMJIETOB W/MIM C TPUMEHEHHEM KOMIIBIOTEPHBIX TEXHOJIOTHI; BIpaBe 3a1aBaTh
o0ydaromemMycs JOMOJTHUTEIbHBIE BOIPOCH! M 1aBaTh JOTIOIHUTEIbHBIE 3aJaHNs IOMUMO TeX, KOTOPbIE yKa3aHbl B OHIIETe.
OK3aMeH IPoBOANTCA Mo Omieram. B kaxkmoM Ouiere aBa OLEHOYHBIX CPEICTBA: YCTHBIN MM NMHUCHMEHHBIH OTBET Ha BONPOC H
HpaKTUYECKOE 3a/laHKE.

Y CTHBIN WM TUCBMEHHBINH O0TBET — 20 0aios.

IIpaktuueckoe 3ananue — 30 6aIoB.

Htoro 20+30=50 Gamos.

O61ee KOIMYECTBO OAIITOB MO AMCIUILIMHE 32 TEKYIIHUH KOHTPOJIb U MPOMEXYTOUHYI0 atTecTanuio: S50+50=100 6amioBs.

CooTBeTcTBHE OAIIOB U OI[CHOK:
Jns sx3amena:

86-100 — oTmu4HO

71-85 — xoporo

56-70 — y10BIETBOPUTEIHLHO
0-55 — HEY TOBIIETBOPUTENHHO

4. OueHoOYHbIE CPeICTBA, MOPSAAOK MX PUMEHEHHUS] U KPUTEPHHU OLleHUBAHUSA

4.1. OneHOYHBIE CPeCTBA TEKYLIEero KOHTPOJIs

4.1.1. JIaGopaTopHbIe padoThI

Tema 2. OCHOBBI TMHEIHOTO POrpPaMMHUPOBAHUS

Tema 3. [IpuknagHble ONTUMU3ALUOHHBIE METOBI PELLICHUS 3aay INHEHHOTO MPOrpaMMUPOBaHUS
Tema 4. Teopust ABOICTBEHHOCTH

Tema 5. Pemienue 3agau 1eJI04HCICHHOTO IPOrPaMMHUPOBAHUS

Tema 6. Pemenue 3agau HeTMHEHHOTO IPOTrPAMMUPOBAHUS

4.1.1.1. Ilopsigok mpoBeIeHHs.

JlabopaTopHBIE PaOOTHI IPOBOJATCS B YaChl Ay JUTOPHOM PaOOTHL
Ilepen BbImONHEHWEM KaXXIOW pabOTBHl CTyIEHTHI-0aKaliaBphl MOJDKHBEI HpOpaboTaTh COOTBETCTBYIOIIMHA MaTepHal,
HCIIO0JIb3Ys KOHCIICKTBI TCOPETUUCCKUX 3aH§1THﬁ, MEPUOANICCKUE U3JTaHN, yqe6H0-MeT0)11/1quKne HOCO6I/I}I u y‘{e6Hl/lKI/I.
ITo oxoHYaHUU 3aHATHI CTYACHTHI O()OPMIISIOT OTUET IO KaXI0U paboTe, CoOI01ast Caeay oIy Gopmy:
e HanmeHOBaHUE TEMBI;
e Ilenpb paboThi;
e 3ajaHue U COJEp)KaHHE BHITIOJIHEHHOW paboThI,
o IIncbMeHHBIe OTBETHI HA KOHTPOJIbHBIC BOIIPOCHI.
e  Bross! o npoxenanHOi padoTe.
¢  CHHCOK HCTIOJH30BAHHBIX HCTOYHHUKOB.

4.1.1.2 Kputepuu oueHUBaHUs

4 cemecTp

43-50 6aJJ10B CTABUTCS, €CJIM O0yJaAIOUIHIiC:

[IpaBupHO BBHITIOTHHI BCE 3aaHMsA. [IpoIeMOHCTPHPOBAI BRICOKHH YPOBEHB BIQACHUS MaTepuanoM. [IposBIeHBI IPEBOCXOIHBIC
CHOCOOHOCTH MIPUMEHSTH 3HAHUS M YMEHUS K BBITIOJTHEHNIO KOHKPETHBIX 3aaHUH.

36-42 6aJJ10B CTABUTCS, €CJIM O0yJaAIOIIHIiC:

IIpaBuibHO BBITIONHWI OONBIIYIO YacTh 3agaHuWil. [IpUCYTCTBYIOT HE3HAUWTENbHBIE OMMOKU. [IpomeMOHCTpUpPOBAH XOPOIIUH
YPOBEHb BIIQACHUS MaTepHaioM. [IposBICHBI cpefHne CHOCOOHOCTH NPUMEHATh 3HAHWS W YMEHHS K BBITOJHEHHWIO KOHKPETHBIX
3aJaHHM.

28-35 0an10B cTAaBUTCS, €M 00ydarommiics:

3amaHus BBIIOTHHUI OOJiee YeM HAIOJIOBHHY. [IpUCYTCTBYIOT cephE&3Hbie OIMMOKH. [IpOIeMOHCTPHUPOBAH YAOBICTBOPUTCIHHBIN
YPOBCHb BJIaJcHHUS MaTepuaioM. [IposiBICHBI HU3KHE CIHOCOOHOCTH MPHMEHSTh 3HAHUS M YMEHUS K BBITIOJIHEHUIO KOHKPETHBIX
3aJaHHM.

0-27 6an10B CTaBUTCH, eCJIM 00ydaromIuiics:

3amaHusa BBHITOJHWII MEHEE YeM HamoJoBHHY. [IpogeMOHCTpHpOBaH HEYIOBICTBOPHUTENBHBIA yYPOBEHb BIAICHUS MAaTEPHAIOM.
IIposiBI€HBI HEZOCTATOYHBIE CIIOCOOHOCTH IPUMEHSTH 3HAHHS M YMEHHS K BBITIOTHEHHIO KOHKPETHBIX 3a1aHMUH.

5 cemecTp

35-40 6a110B CTABUTCS, €CJIM O0yYAIOIIHIIC:



[IpaBuiabHO BBIMOTHKI BCE 3aqaHus. [IpOIeMOHCTPUPOBAI BHICOKHI YPOBEHB BIIAJCHUS MartepuanoM. [IposBIeHBI MPEBOCXOHBIC
CHOCOOHOCTH MIPUMEHSTh 3HAHUS M YMCHUS K BBITIOJHCHUIO KOHKPETHBIX 3aJ[aHUH.

29-34 6any0B cTaBHTCH, €U 00ydaroImMiics:

[IpaBUiabHO BHIMOJHWI OOJBINYK YacTh 3adaHuil. [IpHCYTCTBYIOT HE3HAYHUTENBbHBIC OMIMOKU. [IpOIEMOHCTPUPOBAH XOPOIIHIA
YPOBEHb BIIJICHUS MaTepuaioM. [IposBICHBI CpeHUE CHOCOOHOCTH NMPUMCHSTH 3HAHWS M YMCHHS K BBIIOJHCHHIO KOHKPETHBIX
3aJaHHM.

23-28 6aJ1J10B CTABUTCS, €CJIH 00yYAIOIIUIACS:

3amaHusa BBIIOTHWI Oojiee 4eM HAaIloJIOBHHY. [IPpHCYTCTBYIOT cepbh&3Hble OmMOKH. [IponeMOHCTPHPOBAH YAOBIETBOPUTEIHHBIIN
YPOBEHP BIaACHHUS MaTepHaioM. [IposiBICHBI HU3KHE CHOCOOHOCTH NMPUMEHSTHh 3HAHUS M YMEHUS K BBITIOJHEHHIO KOHKPETHBIX
3aJaHUH.

0--22 6aJ/JI0B CTABUTCS, €CJIM 00yJaAIOIIHIiC:

3amaHusa BBHITOJHWII MEHEE YeM HamoJoBHHY. [IpogeMOHCTpHpOBaH HEYIOBICTBOPHUTENBHBI YPOBEHb BIAICHUS MAaTEPHAIOM.
[IposiBICHBI HEAOCTATOYHBIE CIIOCOOHOCTH IPUMCHSTH 3HAHHS U YMEHHUS K BBIMIOJIHCHHIO KOHKPETHBIX 3aIaHUIA.

4.1.1.3. Conep:kaHue OLICHOYHOIO CPeICTBA
Tewmsr 2-6
4 cemecTp

JladopaTopHas pa6ora Nel

I'pajuueckoe pemieHne 3a1a4u JHHEHHOI0 NPOrPaMMHUPOBAHUA

Pemnre rpadudecku cienyromye 3a1aquu.

1. ®upma BeImyckaeT muaThd AByX mozeneil A u B. Ilpu stom ucnonesyercs
TKaHb Tpex BUJOB. Ha W3roToBneHue oqHOTO MIaThs Moaenw A Tpedyercs 2 M TKaHH
MEePBOro BUAa, | M TKAHH BTOPOro BUIAA, 2 M TKAHU TpeThero Buaa. Ha u3rotorneHue
0oIHOrO IIates moaenu B tpedyercs 3 M TKaHM NEPBOTO BHAa, | M TKAaHH BTOPOTO
BMJa, 2 M TKaHWH TPEThEro BMJA. 3amackl TKAaHW MEPBOTO BHAA COCTABIAIOT 21 M,
BTOpOro Buaa - 10 M, Tperbero Bujia - 16 M. Boinyck oJiHOro uzaeius tTuna A nNpuHOCHT
noxon 400 g.en., ognoro uznesmst tuna B - 300 m.en.

CocTtaBbTe MIaH NPOU3BOACTBA, 00ecneunBarOIIHii upMe HauOOIBIIHI TOXO.

2. Tlpn oTkopMe Kaka0oe JKMBOTHOE MIO/DKHO MOMYYWTh He MeHee 9 en.
MUTATEJLHOrO BelllecTBa S|, He MeHee 8 ef. BemecTBa S, u He MeHee 12 ef. BeniecTna
S;. Jnsa cocraBieHMs palMOHa MCHONB3yHOT JABa BHAa Kopma. CopepikaHue
MUTATENbHBIX BELIECTB B | KI KakJOro KOpMa M CTOMMOCTb KOpMa MpPHUBEAEHB! B

Tabnuie:
ConeprkaHne NUTATENBHBIX
[TuratensHOE BElIECTBO BelecTB B | Kr kopMa (e1.)
Kopwm 1 Kopm 2
Sy 3 |
S, 1 2
S, 1 6
CroumocTts | kr kopma (1.e1.) 4 6

CocraBbTe JIHEBHOIA palnunoH Hy}KHon NMATATE]IbHOCTH, MHHHMH3NPOBAB
ACHEYKHBIC 3aTPAThl HA 3TOT PALlMOH.
3. Pemmre rpaduyeckn 3amady nmHeiHoro nporpamMmupoBanus. Haiinure
MaKCHMAaIbHOE H MUHMMAIBHOE 3HAYCHHUE 1IEICBOH (DYHKIIUH.
F = x, +x, - max (min)
3x, +x, 28,
X+ 2% 26,
Xy, €3,

raex;,x, =0.

JlabopaTopHasi padora Ne2

CHUMILIEKCHBI MeTO/ pelieHH s 3212491 JINHEHHOT 0 IPOrPpaMMHUPOBaHUS



Penmite cMITIIEKCHBIM METOJIOM CJICAYIOINC 3a avun.

1. F =3x +4x, — max
X +2x, +x; =4,

X, +x,+x, =3,

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

x 20, j=15.

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

X, tx, +x;=35,

x 20, j=15.

5 cemecTp
JlabopartopHnas padora Ne3

Pemenne OJHOMHACKCHBIX 3aJa4 JIMHEHHOT O porpaMMHupOBaHus € UCIIOJIB30BAHUEM Microsoft Excel

st Toro 9uTo0bI pemwmth 3anady JII1 B TabnmmanoM penpakTope MicrosoftExcel, He0OX0IMMO BBITTOIHUTE CIEAYIONINE
JIEUCTBHSL.

1BBecTH ycnoBue 3a1auu:

CO3/aTh SKpaHHYIO (popMy AJi BBOJA YCIOBUS 33JauH:

. MEPEMEHHBIX,

. neneBoit hyuxun (11D),

. OrpaHUYCHHUI,

u IPAaHUYHBIX YCIIOBHIA;

BBECTHU UCXOHBIE IAHHBIE B SKpaHHYIO HOpMYy:

u ko3 dunmentor 11D,

. KOX(PHUIHEHTHI IPH ITEPEMEHHBIX B OTPAaHHICHHUSX,

. IIpaBbl€ YacTH OTPaHUYCHUI;

BBECTH 3aBUCHMOCTH U3 MAaTEeMaTHYECKON MOJIETH B SKpaHHYIO (hopmy:

- ¢dbopmyny mns pacuera LD,
u (dhopMyIIBI IS pacyeTa 3HaUYSHUH JIEBBIX YacTel OrpaHUYeHU;
3anath LD (B okHe «Ilouck pemieHus»):

u LIEJIEBYIO STYCHKY,

u Hanpasyienue ontumuzanuu L d;

BBECTU OTpaHUYEHUS U TpaHUUHBIe yclioBus (B okHe «llouck permenus»):

u STYCHKHU CO 3HAYCHUSIMU NEPEMCHHBIX,

. TpaHIYHBIE YCIOBHS IS JOMYCTUMBIX 3HAYCHUH ITepeMEHHBIX,

u COOTHOLICHUSA MEKIY MMPABbIMU U JICBBIMU YaCTAMU OIpaHHHGHHﬁ.
2Pemnthb 3a1auy:
Cl) yemanosums napamempul pewienus: 3a0aqu (B okae «[1ouck pemeHus»),
b) sanycmums 3a0a4y Ha pewierue (B okHe «I1ouCK pereHus»);

C) evlopams  opmam 6b1600a peuienus (B OKHE «Pe3yJIbTaThl TOUCKA PEIICHUS ).

[MPUMEP PELIEHUS OJJHOWMHIEKCHOM 3AJAUM JITT

PaccmoTpumM npruMep HaXO0KIEHUS pEeUIeHuUs JUIsl ClIeyIoleld oAHOUHIeKcHOM 3aaaun JIIT:

L(X )=130,5x, + 20x, + 56x, +87,8x, — max;
—L8x, + 2x, + x, —4x, =756,
—6x, +2x, +4x, —x, =450, (1.1)
4x —15x, +10,4x, +13x, =89,

x,20;j=14



BBOJI NICXOTHBIX JAHHBIX

Cosz0anue sxkpannol oopmul u 8800 8 Hee YCA08US 3A0a4U
DkpanHas Gpopma Juis BBOAA ycinoBuii 3a1auu (1.1) BMecTe ¢ BBEJICHHBIMU B HE€ UCXOHBIMU JTAHHBIMU ITPEACTABIICHA HA

puc. 1.1.

2 Microszoft Excel - Mpumep_1.xls

”E Paiin Npaeka Buon Boraeka Fopear Cepeuc  OanHeie OkHo 7 ;Iilﬂ
Fé M =|
A B | C D [ E [ F [ 6  H [ o

1 NEPEMEHHGLIE —

2 MmA #1 W ¥3 pt!

3 | 3naueHue | | | | |

4 |HuewH.rp. 0 0 0 0 U@

5 3HaueHwe |Hanpaen.

6 |Kosg LG 1305 20 56 878 Jmax

7

a OrPAHUMEHWA o

9 |Bua Neg. 4acTh 3HaK Mpae. 4acTe

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

11 |Orpan.2 -6 2 4 -1 == 4400

12 |Orpan.3 4 15 10,4 13 = a9

H1|q1 [ [ mert f Mmera [/ 4] | LIJ_‘

Puc. 1.1. Oxpannas popma 3amaun (1.1) (kypcop B stueiike F6)

B okpannoii ¢opme Ha puc. 1.1 KaxaoH nepeMeHHOH M KaxaoMmy koadduimeHTy 3amauM IocTaBiieHa B
COOTBETCTBHE KOHKpeTHas sueiika B Excel. Wms sueliku cocrour u3 OykBbl, 06O03HAuaromiel cronbern, u 1uQpsl,
0003HauaIoNIEHl CTPOKY, HA TMEPECEUEHHH KOTOPHIX HAXOAUTCs 00beKT 3amaun JIII. Tak, Hanpumep, MEPEMEHHBIM 3a1auu
(1.1) cooteeTcTByIOT sTuekiku B3 (*1), C3 (*2), D3 (*3), E3 (*4), xosdppuumenram LIdD cooTBeTcTBYyIOT stueiiku B6 (€1~
130,5), C6 (€2 = 20), D6 ( €3 = 56), E6 (€4 = 87,8), mpaBbiM HacTsM OrpaHHueHHii cooTBeTCTBYIOT stueiiku H10 (1= 756),

11 (P2=450), H12 (P3789) u 1.1,

B600 3asucumocmeti uz mamemamuyecko Mooeau 8 IKPaAHHYo opmy
3aBucumocTs jurg LD
B sueiiky F6, B xotopoii Oyner otoOpaxkathcs 3HaueHue L[D, HeoOxomumo BBecTH (OpPMYIY, MO KOTOPOU 3TO
3HavyeHue Oynet paccuntano. Coriacho (1.1) 3nauenue L[ onpenensiercs: BIpaKeHHEM

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

Hcnonb3ys 0603HadeHs coOTBeTCTBYIONUX staeek B Excel (em. puc. 1.1), popmymy s pacuera D (1.2) MoxHO
3amnmcaTh Kak CyMMY TPOU3BEICHUN KaXI0H 13 siaeeK, OTBEJACHHBIX JIJIS 3HAUCHUH NIepeMeHHbIX 3anaqu (B3, C3, D3, E3), Ha
COOTBETCTBYIOIIYIO SYEHKY, OTBEICHHYIO st Koadppunuentos LI (B6, C6, D6, E6), To ecTh

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

Yt0o068I 3a1aTh Gopmyiry (1.3) HE0OX0aMMO B sUEHKY F6 BBECTH CIICIyIOIIee BEIpaKEHUE W HaXaTh KiIaBuiry «Enter

=CYMMIIPOUM3B(B$3:E$3;B6:E6), (1.4)

rae CUMBOJ $ mepen HOMEPOM CTPOKH 3 03HAYaeT, YTO MPU KOMUPOBAaHHHU 3TOi GOpMyJbl B ApYrHe MecTa JIHCTa
Excel Homep cTpoku 3 HE H3MEHUTCS;
CHUMBOJI: 03HAa4yaeT, 4To B (popMyJie OyayT MCHOIb30BaHbI BCE STYEHKH,



pacIooKeHHbIE MEXIY SYCHKaMH, YKa3aHHbIMHU CJIeBa W CIpaBa OT JIBOETOYMs (HAampumep, 3amuch B6:E6 yka3plBaeT Ha
staetiku B6, C6, D6 u E6). [Tocie aToro B 1ieneBoii sueiike mosButces 0 (HyneBoe 3HadeHue) (puc. 1.2).

2 Microzoft Excel - Npumep_1._xls
”ﬁ Faiin [lpaeka Bua Boraeka Fopmar Cepeuc JadHele OwkHo 7 ;Iilﬁl
Fé | =| =CyMMIPOW3EB(E$3: E§3; B6:E6)
A |8 | ¢ | o | EJ] F | 6 [ H [ 3
1 NEPEMEHHGIE —
2 |Hma #1 #2 #3 #d
3 | 3HaveHue | | | | |
4 |HeswH.rp. a 0 1] 0 La
] 3HaveHWe Hanpaen.
6 |Koap. L 1305 20 56 878 Omax
7
g OrPAHHYEHHA o
9 (Bug INee. yacTe 3Hak Mpae. 4acTe
10 (Orpax. 1 -18 2 1 -4 0= 75k
11 | Orpan.2 -B 2 4 -1 0 == 450
12 |Orpan.3 4 15 104 13 0 == g4
Ijﬂ [» [M]5 el # Mnets / | 4] | LIJJ

Puc. 1.2. Dxpannas hopma 3amaqu (1.1) mocie BBoja Bcex He0OX0MUMBIX GhopMyit (Kypcop B stueiike F6)
[Mpumeuanuel.l. CymectByet apyroit cioco6 3ananus ¢pynkiuii B Excel ¢ momonsio pexnma «BcraBka
(GYHKIMIE», KOTOPBIN MOYHO BBI3BaTh u3 MEHIO

«BcTaBka» WM IpU HAKATHA KHOTTKA «fx «ia CTaHAApTHOM MaHen HHCTpyMeHToB. Tak, Hanpumep, Gopmymy (1.4) MoxxHO
3a/1aTh CIEAYIONIM 00pa3oM:

. Kypcop B noiie F6;

. Ha)aB KHOIIKY «fx »,BbI30BUTE OKHO«MacTep QyHkuuii — mar 1 u3 2»;

. BeIOepHTe B OKHE «KaTeropus» kareroputo «MaTeMaTn4eckue»;

u B okHe «DyHKIMM BeIOepUTedyHKIIMI0O CYMMITPOU3B,

. B nosiBuBmemMcsi okae «CYMMIIPOU3B» B ctpoky «MaccuB 1» BBemute BhipaxkeHne B$3:E$3, a B

cTpoky «Maccus 2» — Belpaxenue B6:E6 (puc.1.3);

u oCJIe BBO/IA siUeeK B CTPOKH «MaccuB 1» 1 «MaccuB 2» B OKHE
«CYMMITPON3By mosBsATCS YUCIOBBIC 3HAYCHHS BBEACHHBIX MacCHBOB (cM. puc. 1.3), a B okpaHHOi hopme B stueiike F6
MOSIBUTCS TEKYIllee 3HaAUCHHE, BRIYMCICHHOE IO BBEJICHHOH opMmyiie, To ecTh 0 (Tak Kak B MOMEHT BBOJIa (POPMYJIbI 3HAUCHHUS
MEPEMEHHBIX 3a/1a49H HYJICBBIC).

YIMMIPOMSE
Maccvel | TR EI .| - {0;0;0;0}
Macche2 |E6:E6 ] = {130,5;20;58;57,5}
MaccHs3 I :KJ =
=0

BOSEPALLAET Cympy HDDH3BE.|'.'I.EHHF1 COOTESTCTEYHIWHX INEMEHTOE MACCHEQE,

MaccHel: MaccHE L MaccHES; ... 0T 2 A0 30 MACCHEOE, YbH KOMOOHEHTE! Hy #HO
MEpEMHOMMTE & 3aTeM CNO%KTE, Bre MacCHBRl A0N#HEl HMETE OAHY H
TY¥E PAEMEPHOCTE,

@ | IHaYeHHe; O 8] 4 I OTHEHA

Puc. 1.3. Brox ¢popmynsr aist pacuera LId B okHO «Mactep dyHKumin



3asucumocmu 0ns nesvix wacmeii oepanuienul
JleBbie wactm orpanmdeHuil 3amadu (1.1) mpeacTaBIAIOT cOOOH cymmy npousgedenutl KKIOW W3 SUEEK,
OTBEICHHBIX U1 3HaueHHWH mepeMeHHbIX 3amaun (B3, C3, D3, E3), Ha COOTBETCTBYIOUIYIO UKy, OTBEICHHYIO UIS
koa(ppunmenToB koHkpetHoro orpanmmdenus (B10, C10, D10, E10 — 1-e orpanuuenme; B11, C11, D11, EI1 — 2-e
orpaanuenne u B12, C12, D12, E12 — 3-e orpanndenune). @opMyIsl, COOTBETCTBYIOIINE JIEBHIM YacTsAM OTPaHHUICHHUH,
mpeacTaBiIcHbI B Ta0M. 1.1.

Tabauya 1.1
®DopMyIIBl, onHCHBaOIE orpannaeHus moaen (1.1)

JleBast yacTh OrpaHUYCHUS ®dopmya Excel

-1,8x1 + 2x0 + x3 - 4x4 yym
=CYMMIIPOM3B(B$3:£$3;810:£10)

B10 xB3+C10x C3+D10*x D3+ E10 x E3

- 6x1 +2xp +4x3 - X4y
=CYMMITPOU3B(B$3:E$3;B11:E11)
BI1 x B3+ CIl1 x C3+DI1xD3+EIl x E3

4x1 -1,5xp +10,4x3 +13x4 yuu
=CYMMIIPOM3B(B$3:£$3;B12:E12)
B12x B3+ C12x C3+ D12 x D3+ E12 x E3

Kak BumnO U3 Tabmd. 1.1, dopmymsl, 3agaronie ieBsle YacTr orpanndeHnit 3agadu (1.1), ormmgarores apyT oT Apyra
u ot popmyisr (1.4) B meneBoi s4eiike F6 TOIBKO HOMEPOM CTPOKH BO BTOPOM MAacCHBE. JDTOT HOMEp OIPEIeIsieTCs] TOH
CTPOKOH, B KOTOPOH OrpaHHUYCHHE 3alKMCaHO B 3KpaHHOU (opme. [loaTomy uis 3amaHus 3aBHCUMOCTEH JIJIs JIEBBIX YacTel
OTPaHUYCHUIM JOCTATOYHO CKOMHPOBATH (POPMYINy W3 IENICBOW SYCHKU B SUCHKHU JICBBIX 4yacTed orpaHwdeHuid. [[ns storo
HEOOXOIUMO:

. IIOMECTHTh KypcOp B TOJIe IeNeBOW sueiikin F6 W CcKOmMpoBaTh B Oydep copepxkumoe sueiiku F6
(xmaBumamu «Ctrl-Inserty);

" [IOMEILATh Kypcop MOOYEPEIHO B MOJIS JIEBOI YaCTH KaXI0T0 U3 OorpaHuyueHuit, 1o ectb B 10, F11 uF12,
1 BCTaBIIAATH B OTH MOJIA cofepxumoe Oydepa (xmaBumamu «Shift-Insert») (mpu 3ToM HOMEp siI€eKk BO BTOPOM MacCHBE
(dopmymsl OyIeT MEHSATHCS Ha HOMEp TOH CTPOKH, B KOTOPYIO Oblila MpOn3BeeHa BCTaBKa U3 Oydepa);

u Ha 3kpane B nosx F10,F11 u F12 nosiBurcs 0 (HyneBoe 3HadeHue) (cm._puc. 1.2).

[NPOBEPKA ITPABUJIBHOCTU BBEJIEH1S ®OPMVJI

Jlis mpoBepKH MPaBWIFHOCTH BBEICHHBIX (POPMYJI MPOMU3BOAMTE MOOYECPETHO ABOWHOE HAXKATHE JICBOW KIIABHIIIH
MBI Ha sSUeiku ¢ popmymnamu. [Ipn 3TOM Ha 3KpaHe paMKOil OyAyT BBIIEIATHCS SYCHKH, HCIOIB3yeMbIe B (hopMyiie (puc.
1.4u L.5).



> Microzoft Excel - MNpumep_1 . xls
”ﬁ FPaiin [paeka Buo Boraeka Poprar Cepeuc HJadneie OkHo 7 ;lilﬁl
cymmipolise | =] X o =| =CYMMNPOW3E(B$3:E53;B6:ER)
A [ B [ ¢ | b [ E[ F | 6 [ H | T
1 NEPEMEHHLIE —
2 |KmaA w1 w2 # i
3 | ZHavenue | | | | l
4 |HeewH.rp. 1] 1] ] ] (BLiv
5 3HaveHWe Hanpaen.
6 |Foad LT | 130 5 20 o] 87,8 =CYMMINPOW3B(EY5 Eb3, B ER)
7
a OrPAHWIEHHA s
9 |Bun Nee. 4acTe | 3Hak Npae. 4acTe
10 | Orpan. 1 -14 2 1 -4 0= 7506
11 |Orpan.2 -k 2 4 -1 0== 450
12 |Orpan.3 4 -15 04 13 0== aa
I11|q4 » (M T f Mkers [/ | 4] I

Puc. 1.4. TIpoBepka nmpaBWIBHOCTH BBEJACHMSI (POPMYJIIBI B IIEIEBYIO stueiiky F6

. Microzoft Excel - Npumep_1 . xls
”ﬁ Pain [paska Buo Boraeka Popmar Cepeuc Oannee Okno 2 =18 x|

CyMMIRGLEE | v| X o =| =CYMMNPOMIB(BS3ES3B12:E12)

A [ B | ¢ | o [ E] F | &6 | H |

1 NMEPEMEHHBIE —
2 KHma #1 #2 #3 #4

3 | 3HaueHue | | | | l

4 |HuH.rp. 0 0 0 0 L

] 3HaveHWe Hanpaen.

B |Koad LU | 1304 20 56 878 Ofmax

7

g OrPAHWYEHHA i
89 [Bun INee. yacte 3Hak Mpae. vacTe

10 | OrpaH. 1 -1, 2 1 -4 o= 756

11 |Orpan.2 s 2 4 -1 0 == 450

12 [Orpan3 | 4 -15 10,4 13=|=CYMMI'IF'DH3EE|:EE$3:E$3;B12:E12]|
H1|q4 [ [ e 4 MkeT3 £ | 4] |

Puc. 1.5. TIpoBepka npaBWILHOCTH BBeACHHUS (HOPMYIIHI B siaeiiky F12
JUTSA JIEBOM YacTH OTpaHUYCHUS 3

3ananue 1eneBoi QyHKINH
ﬂaﬂbHeﬁHIHe HeﬁCTBHH MMPOU3BOAATCS B OKHE «ITonck peUICHUs», KOTOPOEC BbI3bIBACTCA N3 MCHIO «CepBI/IC» (pI/IC.

1.6):

u MTOCTaBbTE KypPCOP B TOJIE «Y CTAHOBUTH IEJIEBYIO STUECHKY»;

u BBEJIUTE aJpec IeeBoi siuekiku $F$6 ninum cuenaiite 0HO HAXKATHE JEBOW KJIABHUIIK MBIIIH HA IEIEBYIO
SIYEHKY B 9KpaHHOH Qopme - 3TO OyAeT paBHOCWIBHO BBOJY alipeca C KIIaBHATYyPHI,

u BBeAUTE HampaBieHue onTumuzanuu LD, menkHyB oquH pa3 JeBOW KIABHUIIECH MBIIK MO CEIEKTOPHOU

KHOIIKC «MaKCUMAJIbHOMY 3HAYCHULIO».



MNouck peweHun EHE |
BEINOAHKTE I

PABHOM! (% MaKCHMaNEHOMY SHAYEHHM " sHauenmro: |E|
JAKpEITE

. MHMHMMANEHOMY SHIYEHHHD

YCTAHOEMTE LENEEYHD

EMEHAA AHEHEH!
|$B$3:4E43 3] Mpeanonowss |
HOrpaHHYEHHA: M
$E643:4E43 == $634:$E34 ;I AoBaEHTE |
$FE10 = $H$10
$F11 == $R§f11 MZHEHHTE |
$F$12 <=4H$1Z2 BOCCTAHOEHTE |
lI ¥aanuTe |
_MpaEka |

Puc. 1.6. Oxno «Ilonck pemenus» 3amaqu (1.1)
B600 ocpanuyenutl u epanuunblx ycnosuil 3adanue sueex
nepemenbix
B oxHo «[lowuck pemenus» B moiyie «M3MeHsst SYCHKI» BIOMIIUTE aapeca
$B$3:$E3$3. HeoOxoauMbie ajipeca MOKHO BHOCHTE B mosie «M3MeHsst sYeiKu» U aBTOMATHYECKH MTYTEM BBIICICHUS MBIIILIO
COOTBETCTBYIOIIHUX SYEEK MEPEMEHHBIX HEITOCPEICTBCHHO B SKPaHHOM (hopMe.

3adanue epanuunbix ycaosuil 0is QONYCMUMbIX 3HAYEHUU NepeMEeHHbIX
B namewm ciiyuae Ha 3HaUY€HUS MEPEMEHHBIX HAKJIAAbIBAETCS TOJIBKO T'PAHUYHOE YCIOBHUE HEOTPHULATEIBLHOCTH, TO
€CTh MX HWDKHSISI TPaHUIa JOJDKHA OBITh paBHa HYJO (cM. puc. 1.1).

" Haxxmute kHOTIKY «J]00aBUTBY, MOCIIE Y4ero MosIBUTCS OKHO «JloOaBneHue orpanmyeHus» (puc.1.7).

. B none «Ccrlika Ha s9efiKy» BBEANUTE afpeca TIeeK MePeMEHHBIX
$B$3:$E$3. Dro MOXHO chenath Kak C KIaBHATypbl, TaK M IIyTEM BBLICICHHS MBIIIBI0 BCEX SYEEK MEPEMEHHBIX
HETIOCPEACTBEHHO B 3KpaHHOH (opme.

u B mone 3naka 0TKp017[Te CIIUCOK NpeAIara€MblX 3HAaKOB U BI)I6€pI/ITe 3.

u B mnone «OrpaHudeHnue» BBEIAWTE ajpeca SYCeK HIDKHEH TIpaHMIbl 3HAYEHHH MEePEeMEHHBIX, TO €CTh
$B$4:$ES4. X Takike MOKHO BBECTH ITyTEM BBIJIEJICHHSI MBIIIBIO HETIOCPEICTBEHHO B AKpAaHHOH (opme.

NofaBneHHe orpaHHYEHHA K

CChINKa Ha A4eAky: Or paHHYEHHE:

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

o] I DTHEHS | AoBABHTE | CNpaeka |

Puc. 1.7. Jlo6aBieHue ycinoBus HEOTPULATEIEHOCTH TIepeMeHHbIX 3a1a4n (1.1)

3adanue 3nakos ocpanuyenui £, 3, =

L4 Haxxmute kHOTIKY «J{00aBUTH» B OKHE «Jl0OaBIeHHE OTpaHUICHHS.

® B mnone «Cchuika Ha s4eiiKy» BBEOUTE aJpec SUYCHKU JIEBOM YACTH KOHKPETHOTO
orpanndenust, Hanpumep $F$10. DT0 MOKHO ClenaTh Kak ¢ KJIABUATYPHI, TAK U IyTEM BBIJICIECHHUS MBIIIBIO
HY>KHOU STYEHKH HETOCPEJICTBEHHO B SKPaHHOH hopMe.

L B cootBerctBHM C ycioBueM 3amaum (1.1) BeIOpaTh B IMoJIe 3HAKa HEOOXOIUMBIA 3HAK,
Harpumep =.

(] B mnone «OrpaHuveHue» BBEAUTE aapec SYEHKH MPaBOW YACTH PACCMATPUBAEMOIO
orpanuuenus, Hanpumep $H$10.

° Amnayornuno BBeaute orpannueHus: $F$11>=$H$11, $F$12<=$H$12.

o [MoaTBepauTe BBOA BCEX MEPEUMCIICHHBIX BbILIE YCIOBHN HaxaTHeM kHomku OK.

Oxno «Ilouck peuicHus» Mocje BBOJAa BCCX H306XOZ[I/IMLIX JAaHHBIX 3a1a4u (1 1) MpeACTaBJICHO HaA pUC.



1.6.
Ecimm IIpu BBOAEC YCJIOBUA 3ala4 BO3HUKACT HCO6XO,Z[I/IMOCTB B UBMCHCHHU W YIAJICHUU BHCCCHHBIX
OFpaHI/I‘{CHI/Iﬁ WA TPaHUYIHBIX yCHOBI/II‘/'I, TO 3TO ACJIAar0T, HaAXXaB KHOIIKH «M3mernTh» nau «Y gaauThy» (CM. puc.

L.o).
PEINEHUME 3AJAYU

Yemanoexa napamempos pewenus 3aoauu
3amada 3ammyckaercs Ha pemreHue B okae «llouck pemenns». Ho mpeasapuTensHO A yCTaHOBICHUS
KOHKPETHBIX ITAPaMETPOB PEIICHHS 3a/1a4 ONTHMH3AIMU OMPEICICHHOI0 Kilacca HEOOXOMMO HaXKaTh KHOTIKY
«[TapameTpbI» U 3aM0JIHUTH HEKOTOPKIE MOJsI OKHA «[lapameTpsl oucka pemeHus» (puc. 1.8).

nﬂpﬂHETpH noHCKa peueHHA nm

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

[~ HeoTpHUATEREHBIE SHAHEHHS [T MokasblBaTE pEsYNLTATEl HTEPALHE

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

Puc. 1.8. [TapameTpbl oncKa pemeHus, moaxoasmue 1 ooapmmacTBa 3a1a4q JIIT [Tapametp «MakcumanbHOe
BpPEMsD» CIIYXKHT JJISl HA3HAUCHUS BpEMEHH (B CEKYHAAaX ), BBIICIEMOT0 Ha PeHIeHre 3a1a4i. B moje MokHO
BBECTH BpeMsl, He mpeBblmatomiee 32 767 cekyna (0onee 9 yaco).

ITapametp «IIpenenbHOE YUCIO UTEPALIUI» CITY>KUT AJS YIPABICHUS BPEMEHEM PElLISHUs 33Jaul yTeM
OTPaHMYEHUS YHUCIIa TPOMEXKYTOUHBIX BBIUHCICHMH. B Tmome MOXHO BBECTH KOJMYECTBO HUTepaluid, He
mpesblmatommee 32 767.

ITapameTtp «OTHOCUTENBHAS MOTPEIIHOCTEY CIYXKUT IS 3aJaHUS TOUHOCTH, C KOTOPOH OIpenensercs
COOTBETCTBUE SYEHKM II€JIeBOMY 3HAUEHUIO WIM TNPUOMIDKEHHE K YyKa3aHHBIM rpaHunam. Ilose nomkHO
coJeprkaTh yrcio u3 uarepBana ot 0 go 1. UeM menbiue KOTUIECTBO AECATHIHBIX 3HAKOB BO BBEJIICHHOM YHCIIE,
TE€M Hudice TOYHOCTh. BBICOKas TOYHOCTh YBEIMYHT BpEMs, KOTOpoe TpeOyeTcs IUIs TOTO, YTOOBI COIIeNcs
MpoLecc ONTHMHU3ALNH.

IMapamertp «/lomycTrMOe OTKIIOHEHHE) CITYXKHT AT 3aJaHUs TOITyCKa Ha OTKJIOHEHHE OT ONTHMAIEHOTO
pemieHus] B LEJIOYHMCICHHBIX 3agadax. IIpu ykasaHum OOJBIIEro OMyCKa MOWCK PEHICHHS 3aKaHIMBACTCS
OrBICTpee.

[TapameTp «CX0IUMOCTB» IPUMEHSAETCS TOJIBKO MPH PELICHUN HETMHEWHBIX 3a/1ad.

YcranoBka ¢uiaxka «JInHeitHast Moieb» oOecTIedrBaeT YCKOPEHNE TIOMCKA PEIIeHUs JIMHEHHO 3a1aun
3a cueT NIPUMEHEHUE CUMILIEKC-METO/Ia.

ITonTBepaNTE yCTaHOBIEHHBIC TApaMeTPhl HaxaTHeM KHONKH «OK».
3amyckK 3aJ1a4yv Ha pelIeHne
3amyck 3a/1auy Ha peIIeHUe MPON3BOANTCA U3 OKHA «Ilonck pemenus» myTeM HakaTHsi KHOIIKH
«BBITIOTHUTEY.
ITocne 3amycka Ha  pelleHue 3a1a4u JIT ma  okpane HOSIBIIETCA
OKHO
«Pe3ynbTaThl MOKCKA PELICHUS» C OTHUM M3 COOOIIECHNH, MpeAcTaBIeHHbIX Ha puc. 1.9, 1.10 n 1.11.



PE3H.I'II:-TETI:I NoWMCKa peweHyWd Bm

PelweHe HafAeHD, Bre OrpaHHYeHHA M YCNOEHA

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

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

Puc. 1.9. Coobuienune 00 ycrieniHoM pereHny 3a1a4u

PEEHI’II:TETI:I NMNoOWCKa pelleHHA BE

MOMCE HE MOMET HAHTH NoAx0 AL Er D PELWEHHA,

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

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

Puc. 1.10. CoobmieHre npu HECOBMECTHON CHCTEME OTPaHUYCHUH 3a1auu

PEEHI’II:-TETH NMOMCKA pelwieHHA EE

3HAYEHHA LENEEOH AYEHKH HE CxX0AATCA,

THR OTHETS
PezvneTaTel ;I
% 'CoxpaHHTE HAHASHHOE PelIEHHE HETORHHEOCTE
Mpeaensl
" BOCCTAHOBMTE MCXOAHBIE SHAYEHHA j

R I OTHEHS CoxDaHHTE CWEHAPHH. . CNpaEka |

Puc. 1.11. Coobmenne npu HeorpanndeHHoctr L{® B TpeOyemMoM HampaBIeHUH

WNHorma coobmieHus, mnpexacraBieHHble Ha puc. 1.10 w 1.11, CBHIOETENBCTBYIOT HE O XapakTepe
ONITHMAJIBHOTO PEIICHHMS 33/1a4H, a O TOM, 4TO IPU BBOAE yclIoBHi 3anaun B Excel 6butn nomymieHs! ommoOky, He
no3possitoinue Excel HaliTH onTHManbHOe pemeHne, KOTOpoe B JEHCTBUTEIBHOCTH CYIIECTBYET.

Ecnu npu pemenun 3amaun JIII BelgaeTcs cooOmieHne 0 HEBO3MOXHOCTH HAaXOXICHHS PEILCHUS, TO
BO3MOJXKHO, YTO NMPUYMHA 3aKIIIOUAEeTCs B olIMOKax BBoAa ycioBus 3a1aun B Excel. IloaToMy, npesxze uem nenarb
BBIBOJI O NPUHIUIAAILHON HEBO3MOKHOCTH HAaXO>K/IEHHS ONTUMAaJIbHOTO PEIeHUs 331a4i, IpOBepbTe: He ObLIO
JIM IOTYILEHO OIIMOOK MO X0y BBINOJHEHHUS 3a1aHus?

B Tom cnywae, xorja npu 3anonHeHHH nosieit okHa «[louck perreHus» ObUIM AOMYIIEHBI OMIMOKH, HE
no3Bossitoinue Excel mpuMeHUTh CUMITIEKC-METO JUTS PEIeHHUS 33/1a4i WK JIOBECTH €€ PELIeHUE JI0 KOHIA, TO
MocJe 3alycka 3ajadd Ha pelleHHe Ha 9KpaH OyJeT BBIJAHO COOTBETCTBYIOIIEE COOOLICHHE C yKa3aHHEM
MIPUYMHBI, 0 KOTOPOH pellleHHe He HaiaeHo. MHoraa ciaumikoM Maioe 3HaueHHe mapaMerpa «OTHocUTenbHas
MOTPEIIHOCTEY» HE MO3BOJIAET HAWTH ONTHMAajJbHOE pemieHue. [[ng ucnpaBieHUs 3TOH CHUTyallud yBeTUYuBaiiTe
MOTPENIHOCTD Nopa3paaHo, Harpumep ot 0,000001 xo 0,00001 u T.1.

B okHe «Pe3ynpTaThl MoKcka pelIeHUS»IPEACTABICHBI HA3BaHUS TPEX THUIIOB OTYETOB: «Pe3ynbTaTs»,
«YcroitunBocThy», «IIpeaensr». OHM HEOOXOIUMBI IIPU aHANK3E MOJyYEHHOTO PEHICHUS Ha YyBCTBUTEIBHOCTE.
Jis monydeHus ke OTBeTa (3HaueHMi mepeMeHHBIX, [|d u neBbIX wacTeil orpaHW4eHuit) MpsMo B SKPaHHOU
¢dopme npocto Haxkmute KHONKY «OK». Ilocne 3Toro B skpaHHOW (hopMe MOSBISETCS ONTUMAaJIbHOE PElICHHEe
3anaqu (puc. 1.12).




X Microsoft Excel - Npumep_1 xls
”ﬂ Paiin MNpaexa Buag Beoraska Popear Ceperc JanHele OkHo 7 =181 x|
Fé =| =| =CYMMNPOM3E(B%3:E$3;B6:EE)
A | B | ¢ | b [ E[] F | 6 | H | 7
1 NMEPEMEHHbLIE —
| 2 Mma by e 4
| 3 |3naqenve | 100561] 546 444] 0] 35,925
| 4 |HiekH.mp. ] ] ] 0 L
BN 3HaveHwe |Hanpaen.
| 6 |Koad Lo 1305 20 56 67 5[27482.714]max
7
|8 OrPAHHUEHHA e
| 9 |Bug NeE. 4acTe 3Hak Npae. 4acTe
| 10 | Orpan.1 -1.8 2 1 -4 oG = 706
| 11 |Orpan.2 -G 2 4 -1 460 == 450
| 12 |Orpan.3 4 -1.5 104 13 89 == 29
|41|q1 [ [ T 4 Aners F 4] | L”_‘

Puc. 1.12. Dxpannas ¢popma 3agaqgu (1.1) mocie mogydeHns penieHns

HEJIOUMCIIEHHOE ITPOTPAMMUPOBAHUE

Jonyctum, uro k ycioBuio 3anaud (1.1) mobaBmiock TpeOOBaHME LIEIOYMCICHHOCTH 3HAYEHUH BCEX
nepeMeHHbIX. B 9TOM cityuae omucaHHBIA BBIIE NPOLECC BBOJA YCJIOBHUS 33/a4d HEOOXOJUMO OONOJHUMb
CIEeIYIOUTNMH IIaraMH.

o B okpanHo#l ¢dopme ykaxuTe, Ha Kakue IEpEMEHHBbIC HaK/IaJbIBaeTCs TpeOoBaHuUE
[EJIOYMCIEHHOCTH (3TOT IIAT JINAaeTCs )T HATJISITHOCTH BOCTIPUATHUS yCIoBHS 3a1a4n) (puc. 1.13).

L4 B oxne «Ilouck pemenus» (meHio «CepBucr®«llonck pemeHus»), HaKMHUTE KHOIKY
«/lo6aBuTb» W B TOsIBUBLIEMCS OKHe «JloOaBieHHWEe OrpaHMYEHHI» BBEANUTE OrPAHUYEHHS CIIEIYIOINM
o0pazom (puc. 1.14):

- B mosie «CChITKaA Ha STYCHKY» BBEIHUTE aapeca siueeK MePEMEHHBIX 3a1aun, To ecTh $B$3:$F$3;

= B II0JIC BBOJA 3HAKA OTPAHUYCHUSA YCTAHOBUTC «LECJIIOCH,

= IOATBEPANUTE BBOJA OIrpaHUYCHUA HAXKATUEM KHOITKH «OK».

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

Puc. 1.13. Pemenwne 3amaun (1.1) mpu ycnoBuH NETOYHCIEHHOCTH €€ TIEPEMEHHBIX




INNo6aBneHue orpaHH4eHHA HE

CCRINKE Ha Aqeriy: OrpPaHHYEHHE!

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

Puc. 1.14. BBoJ ycioBUsl LEOYUCIIEHHOCTH NepeMeHHbIX 3a1auu (1.1)

Ha puc. 1.13 mpencraieno pemenue 3amaun (1.1), k orpaHHYeHUsIM KOTOPOH J00aBIEHO yCIOBHE
L[EJIOUUCIIEHHOCTH 3HaUEeHUH €€ NePEMEHHBIX.

SAJAHMA IS CAMOCTOATEJIBHOI'O BBITOJIHEHM A

| L(X )=5x+7x, —6x, +9x, +8x, — max;
0,7x ,+09x, +15x, +2,3x, +18x, <50000,
0,4x +LIx, —0,5x, +L,3x, — 2,8x, = 32000,
0,5x +1.8x, +0,7x, +2x, <40000,

22x —L4x, —08x, +09x, =15000,
x,20(j=13)

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

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

x, =0 (j = ﬁl

3 L(X )=—-45x,+065x, + 2x, — 3x, — max;
15x +18x, +34x, —22x, =56,

2x, +7x, —4x, +3x, 291,

02x +08x, +1,5x, + 0,9x, +4x, <26,
18x, —42x, + 6,4x, +3x, =15,

x >0(j=15).

JlaGoparopnas padota Ne 4

JlucKkpeTHble 3a1a4H THHEHHOr0 IPOrpaMMHpPOBaHUS
eab pa6oThbI.
MB3yunTs M IPUMEHUTH HA IPAKTHKE YMCICHHbIC METOAbI JTMHEITHOI0 IPOrPAMMUPOBAHYIS )15 IUCKPETHBIX
3a1a4.

Bapuantsl 3anannii 3agada 0 Ha3HAYEHUSAX:

1. 6 8 11 8 18 19 20 2. 5 6 7 8 10 11
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| 4 | 1 | 2 | 2 | 4 | 16 | 9 | | 6 | 1 | 2 | 13 | 3 | 4 |
13 13 4 5 12 3 6 14 | 14. 5 2 10 3 12
7 1 9 4 11 2 10 7 8 9 10 | 12
12 4 7 6 8 7 4 3 4 5 6 8
4 6 1 7 8 2 13 4 6
8 9 9 7 10| 3 5 9 4 5 6 8
7 4 4 5 4 3 8 4 8 7 12 | 13
15 13 6 16 1 2 3 8
3anaya KOMMUBOSTKepa:
1. - 31| 15 19 55| 2. - 16| 13| 35| 41| 52
19 —| 22| 31 35 19 -| 29| 31| 26| 18
25| 43 -| 53| 57| 16 57| 51 -| 44| 51 7
5 50| 49 - 39 9 5 40| 32 - 14| 16
24| 24| 33 5 - 14 33 41| 28 3 -| 53
34| 26 6 3| 36 - 19| 54| 24| 10| 41 -
3. -| 39| 45 2| 51| 33| 4. -| 39| 45 2| 51| 33
4 —| 29| 31| 26| 18 30 -| 20| 33| 40| 35
57| 51 —| 44| 51 7 54| 16 -| 55| 22| 56
5 40| 32 - 14| 16 19| 36| 25 -1 18| 43
33| 41| 28 3 -| 53 29 8 8| 12 -] 25
19| 54| 24 10| 41 - 16| 47| 31| 14 8 -
5. -| 56| 48| 39 3| 40| 6. - 41| 60| 39| 46| 10
47 -1 50 4| 10| 49 31 -| 59| 16 1] 51
48| 50 - 42| 19| 16 29| 51 —| 14| 42| 50
24| 44| 47 -| 23| 33 35 12| 52 -1 16| 26
38| 17 6| 51 - 26 16| 39| 15| 60 -| 57
20| 59| 55| 34| 18 - 15| 30| 38| 47| 36 -
7. -| 58| 28| 18 2| so0| 8. —| 14| 17| 25| 54| 37
11 —| 18| 47| 14| 49 57 - 46| 19| 42 6
49 3 -| 24| 35| 51 7| 24 - 8 9 7
1| 46| 50 -| 45| 15 13| 28| 30 -1 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. -| s0| 33| 18 5 44
53 -| 46 19| 42 6 51 -| 19| 24| 20| 32
36 7 -| 37| 44 3 19| 23 —| 42| 14| 25
21 4| 49 - 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 -| 21| 44| 18| 32 12.| s 4 3 1 12 | 13 5
9 -| 35| 56| 47 4 2 5 3 5 6
7| 24| 16| 21 1 4 2 5 7 8
26| 37 - 7| 46 9 4 5 6 7 8 9
59| 15| 34 - 31 0 | 11| 12 | 13 | 14 | 15 16
3| 17| 51| 30 - 5 6 8 9 10 4
6 1 2 | 13 4 5
13. | 36| 51| 24| 11| 46| 14. - 9| 37| 28| 52| 53
28 -| 17| 46| 10| 20 24 —| 25| 48| 27| 48
7| 41 -| 58 2| 35 27| 45 —| 23| 47| 58
25| 60| 45 -| 55| 59 2| 30| 16 - 8| 60
48| 20| 33| 26 -| 38 53| 54 4 1 -| 46
50 27| 19| 14| 52 - 60| 12 5| 50| 35 -

Ilopsinox BeINOJHEHHS PAGOTHI
JlabopaTopnasi paGoTa paccudTaHa Ha 3 4aca ayJMTOPHBIX 3aHSITHIA, BRIIOYAIOILMX B Ce0s CIIeTyIoliee:

M3yunTs TeOpeTHHecKrii MaTepraIio TEME.

Pazo0parth nprMephIpeaTH3aIHIL.

Paszpaborats anropuT™ peai3alyr 3a/1aHs B COOTBETCTBUV C BAPHAHTOM.
CoCTaBUTb IIPOTPaMMY.

Tosmy4rTh ¥ poaHATMB3APOBATE PE3YIHTATH PAOOTHI IIPOTPAMMEL
OdopMHTH OTIET O TIPOJIENIAHHOM PAOOTE B COOTBETCTBHI C TPCOOBAHKSIMIL

O WN~

TpeOoBanus k oTueTy
OTtyeT 1o J1Ia0opaTopHOii padoTe pacneyaTbIBAeTCsl B BU/Ie TBEP/I0ii KOIIUH U COCTOMT U3 CJITYIOIIUX ITyHKTOB:

- BapuaHT UHIMBHTYaTEHOTO3IAHNS,

- Kparkoe onvcanye Meroa peamzari;
- Texcrnporpammsr

- Pe3yssTate paboTHITPOrpaMMET,

- AHanM3 NoITy4eHHBIXPE3YIIHTATOB;

- Bo1BoIBI 0 TTPOZIENaHHON padoTe.

JlaGoparopHasi padora NeS. HesinHeiiHOe mporpaMMHupoOBaHue

3ananue k 1abopaTopHO paboTe

1. U3syuuts TeopeTuueckuii MaTepHan o PelIeHHIO 33124 HEJTUHEHHOro IPOrpaMMUPOBAHHUS.

2. Pa3paboTaTh HpOrpamMMy, Peaju3yIONLyK METOJ pEIleHHs 3a1ad HEJIMHEHHOro NporpaMMHUpOBaHUs. SI3bIK
MIPOrPaMMHPOBAHU BEIOPATH MO0 CBOEMY YCMOTPEHHUIO.

3. Iporpamma JomKHA MMETh YAOOHBIH U OPOCTOM B MOHMMAHUHU HOJb30BaTeNbCKUil uHTEpdeiic. [IpeaycMoTpers
BBIBOJ] HA YKPaH MPOMEKYTOYHBIX PE3yIbTaToB. B KauecTBE BXOIHBIX JaHHBIX UCIOJIH30BATh MATEMATHYCCKYIO
MOJIeNIb, TICPCYUCIICHUE MePEMEHHBIX. B KauecTBe BBIXOIHBIX JTAHHBIX 3HAYCHHUS HAWJCHHBIX MEPEMCHHBIX U
3HAYCHUE [EJICBON (PYHKIUH.

4. C nomomipio pa3paboTaHHOM MPOrpaMMbl PELIUTh 3314y, BHIOPAHHYIO [0 BAPHAHTY 3aaHus. BapuaHT 3a1aHus
BBIOHMpAETCS 10 TOCIeHeH udpe 3a4eTHON KHIDKKH (eciu rmocyenass mudppa—o~o, To BeiOupaercs 10 Bapuanr).



5. Tlo pe3ynbraram n1a6opaTopHOi paboThl OPOPMHUTE U 3ALIUTHTE OTYET.

BapuanTsl 3agannii k 1a0opaTopHoii padore

BapuanT 1. Haiftn MmakcumansHoOe 3HadeHNE QYyHKINHA F=X1X2 TpH YCIOBHUIX

- -

i
6x +4x, =12,
2x, +3x, =24,
-3x +4x, <12,
x,x, 20.
Bapmuant 2. Haiitu MuHHMansHoe 3Ha4eHUe (QYHKIHN

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

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

BapuanT 3. Halitn MakcumansHOe 3HadeHIE (OyHKIIUN

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

x, 2 1.

BapuanT 4. HalitTn MakcuMmanpHOe 3HaUCHIE (PYyHKITIH

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

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

BapuanT 5. Haiiti sxkcTpeMyMBbl GyHKIUH
f=x2+x2+x

NPH yCJIOBHUAX
x +x, +x, =4,
2x, —3x, = 12.

BapuanT 6. Haiitn skctpemym ¢yskuun f=x1x2X3 npu ycnosun
2xx, + x,x, = 12,
2x, - x, = 8.



BapuanTt 7. Haiitu s3xcTpeMmymMbl pyHKuMH f=x1x2+X2X3 NpH yCJI0BUIX

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

BapuanT 8. Haiiti sxcTpeMyMBbl GyHKINT

f=3x7+ 2x, + 2x,%2 + 4x.x;

IpH yCJI0BUAX

xF 4+ 2x) =19,

xr +2x,x, =11.

BapuanTt 9. Haiitn skctpemymbl pyHKunu f=X1X2X3 IpH yCIIOBUH

x +x, +x, =5,

xx, +x,x, + x,x, = 8.
Bapuanr 10. Haiitn MakcumanbHoe 3Hauenne Gynkuun | = X2x,%2,*

IIpYU yCIOBUU x, 4= x, 4 x, = 18.

4.1.2. TectupoBaHue

Tema 1. OCHOBHBIE TIOHATHUS JUCITUTIITHHBI

Tema 2. OCHOBBI JITHEHHOTO MTPOTPAMMHPOBAHHS

Tewma 3. [IpuknagHble ONTAMHU3AIMOHHBIC METOBI PEIICHHS 33124 JIMHEHHOTO MPOTpaMMHUPOBAHUS
Tema 4. Teopust IBOHCTBEHHOCTH

Tema 5. Pemenue 3agau LeI0YUCIEHHOTO IPOrpaMMHUPOBaHUS

Tema 6. Penienue 3aad HETUHEWHOTO MPOTPAMMHUPOBAHHUS

4.1.2.1. Ilopsinox npoBegeHHs.

TecTupoBaHHe MPOXOAUT B MHCHMEHHON (OpME WM C HCIOJb30BAHUEM KOMITBIOTEPHBIX CpeacTB. OOydaromuiics
MOJIy4aeT OmNpeAeiEHHOe KOJUYECTBO TECTOBBIX 3ajaHuii. Ha BBINONHEHUE BBIICIACTCS (UKCUPOBAHHOE BpEMs B
3aBHCHUMOCTH OT KoJmdecTBa 3amaHuid. OIleHKa BBICTABIIACTCS B 3aBUCHMOCTH OT MPOIICHTA IPABIIIFHO BEITIOJHEHHBIX
3anaHuil. TecTupoBaHue MPOBOAMUTCSA MO BapuaHTaMm. B kaxnom Bapuante — 15 TecToBbIX 3amaHuil. Huke npuBeneHs
puMepHbIe 3a1anus. [lonHbIi OaHK TECTOBBIX 3aJaHUN XPAHUTCS HA Kadeape.

4.1.2.2 Kputepuu oueHUBaHUS

9-10 6a110B cTABUTCSH, ecJIH o0yyaromuiica HabpaJ:
86% npaBUILHBIX OTBETOB U OoJIEe.
7-8 0aJLJI0B cTaBUTCH, ecJIM 00y4aromuiicss Hadpa:
Ot 71% 1o 85 % mpaBUIBHBIX OTBETOB.
5-6 6anJ10B cTaBUTCSI, €CJIM O0yUaroIMiicss HAOpaJ:
Ot 56% 10 70% mpaBUIILHBIX OTBETOB.
0-4 6anJ1a CTABUTCS, €CJIM 00yUalomuiics: HadpaJ:
55% mpaBUIBHBIX OTBETOB M MEHEE.

4.1.2.3. Conep:xaHue olleHOYHOI0 CpeACTBA

Temsl 1-6

Dopmynuposka 3adanus

1. Mogens — 310

1) ananor (06pa3) opuruHaia, HO NOCTPOSHHBINA CPENICTBAMH U METOAAMHU

2) OTJINYHBIMH OT OpUTHHAJIA

3) monobue opurnHaia

4) xomust OpUrHHaNa



2. DKOHOMHUKO-MaTEeMaTUICCKasi MOJEIh — 3TO

1) MaTeMaTHYECKOE TPEACTABICHUE YKOHOMHUCCKOM CUCTEMBI (00BEKTOB, 33a]1auH, SIBIICHHUH, MPOIIECCOB U T. II.)

2) Ka4eCTBCHHBII aHAIN3 U HHTYUTUBHOE TPEICTaBICHUE 00BEKTOB, 33/1a4, SIBJICHUH, 3) MPOIECCOB SKOHOMHUYCCKOM
CHUCTEMBI U €€ TapaMeTPOB

4) »BPUCTHYCCKUE ONMCAHUE YKOHOMHUYCCKON CHCTEMBI (00BEKTOB, 3aa4H, ABJICHUMN, TPOIIECCOB U T. II.)

3. Metox — 21O

1) moaxobl, MyTH U CIIOCOOBI TIOCTAHOBKH M PEIICHHS TOM MM MHOH 3a]1a9d B

2) pa3sTUYHBIX 00IaCTAX YeTOBEUECKOHN AeITEILHOCTH

3) onmcaHre 0COOCHHOCTEH 3aMa4uu (MTPOOIEMBI) U YCIIOBUH €€ PEeIIeHuUs

4) TpeGoBaHUS K YCIOBHUSAM PEUICHHsSI TOM WM MHOW 3a]a9H

4. Bribepute HEBEpHOE YTBEPKICHUE

1) DMM 1no3BOJSIOT CAENATh BBIBO O MOBEICHUH 00BEKTa B OyAyIIeM

2) MM 103BOJISIIOT YNPABISATH 00BEKTOM

3) MM n03BOJISIOT BBISIBUTH ONTUMAJIBHBIN CITOCOO ACHCTBUS

4) DMM 1o3BOJISIOT BEISIBUTH U (JOPMAIIBHO OMUCATH CBS3U MEXKIY MEPEMEHHBIMU, KOTOPBIC XapaKTePU3YIOT
HCCIICIOBAHUS

5. 3agaua, BKIIIOUaromias mneneByro Gyukiuio f u pyaknun O, BXomsaiiue B OrpaHIYCHHUS, SBIICTCS 33aucii IHHSHHOTO
MIPOTPAaMMHPOBAHUS, €CITH

1) Bce @ u f ABAAIOTCS JIMHEHHBIMEA (DYHKIIUSAMHA OTHOCUTEIIEHO CBOUX apTyMEHTOB

2) Bce @ ABISIOTCS IMHEHHBIME (DYHKIIUSIMHA OTHOCUTEIILHO CBOUX apryMEHTOB, a (GyHKIus f — HemnHeitHa

3) dynkius f sBisgeTCS TMHEWHON OTHOCHTEIHHO CBOMX apryMEHTOB, a GyHKINH @ — HETMHEHHbI

4) tosibko 9acTh QyHKIuHd O u GyHKIUS  IBISIOTCS THHEHHBIMA OTHOCUTEIILHO CBOUX apTyMEHTOB

6. MHOECTBO BCEX JOMYCTHMBIX PELICHUI CUCTEMBI 3a]1a4 JINHEHHOTO [IPOrPaMMHPOBAHUS

SIBIISICTCS

1) BBITYKJIBIM

2) BOTHYTHIM

3) OJTHOBPEMEHHO BBITYKJIBIM U BOTHYTHIM

7. Ecnu 3a1aua JIMHEWHOTO MPOrpPaMMHPOBAHUS HMECT ONITUMAIBHOE PELICHHUE, TO [ieNieBast ()YHKIUS JOCTUTACT HYKHOTO
9KCTPEMAIIFHOTO 3HAUYEHUS B OHOM M3

1) BepIMH MHOTOYTOJIbHAKA (MHOTOTPAaHHHKA) JOTTYCTUMBIX PEIICHUH

2) BHYTPEHHUX TOYEK MHOTOYTOJIbHAKA (MHOTOTPAHHHUKA) TOTTYCTUMBIX PEIICHUI

3) Touek MHOTOYTOJIbHUKA (MHOTOTPAaHHUKA) JOITYCTHMBIX PEIICHUN

8. B 3agauax TMHEHHOTO MPOTPaMMHUPOBAHUS PEIIAEMBIX CUMITICKC-METOZOM HCKOMBIE TIEPEMEHHBIC JOJKHEI OBITH
1) HeOTpHUIIATEIILHBIMHU

2) MOJOKHUTEIEHBIMA

3) cBOOOJHBIMU OT OTPaHUYCHUH

4) mobbMu

9. CUMILICKCHBIN METO/I PEIICHUS 3a/1a4 JMHECHHOTO IPOTPaMMHUPOBAHHS BKITIOYACT

OTIPE/ICIICHUE OTHOTO U3 JIOMYCTUMBIX 0a3MCHBIX PEIICHU MOCTABICHHOM 3a7a4u (OIIOPHOTO ILTaHA)

1) onpenenenue mpaBuia Mepexoa K He Xy/IIIeMy PEIICHUIO

2) MpOBEPKY ONTUMAJIBHOCTH HAWIEHHOTO PEIICHHUS

3) ompeneneHue OHOTO U3 IOTYCTUMBIX 0a3MCHBIX PENICHUH TTOCTABICHHOM 3a1auu

4) (omopHOTO IJIaHa), ONpeIeICHIE MTPaBMiIa TIepexo1a K He XyIIeMy PEIICHHI0, MPOBepKa ONTUMAaIbHOCTH HaIEHHOTO
pereHns

10. Ecom nieneBast pyHKITNS 1 BCE OTPAHWICHHUS BRIPAKAIOTCS C TIOMOIIBIO IMHEWHBIX YPaBHEHHH, TO pacCMaTpuBaeMas
3a/ayua sBJISETCS 3a1auei

1) AMHAMIYECKOTO MPOTPAMMHUPOBAHHS

2) JIMHEHHOTO MPOTPaMMHUPOBAHUS

3) HENOYKNCICHHOTO MPOrPaMMHPOBAHUS

4) HEMMHEWHOTO MPOTPAMMHUPOBAHHUS

11. Moaenb 3ajauu TMHEWHOTO MPOTPAMMHUPOBAHMS, B KOTOPOI IeNieBast PYHKIUS UCCIICIYETCsl HA MAKCUMYM U CHCTEMa
OrpaHMYCHUN 337241 SABIISIETCSI CUCTEMOM ypaBHEHUM, HA3bIBACTCS

1) cranmapTHOH

2) KAHOHUYECKOU

3) obmieit

4) oCHOBHOH

5) HopMaTbHOI

12. Monenb 3ajauu TMHEWHOTO MPOTPAMMHUPOBAHHSI, B KOTOPOI IeNieBast PYHKIUS UCCIICIYETCsl HA MAKCUMYM U CHCTEMa
OTPaHUYCHUH 3a/1a4H SBJISICTCS. CHCTEMOIN HEPaBEHCTB, HA3bIBACTCS

1) crannapTHOM

2) KaHOHWYECKOU

3) oOmeit



4) OCHOBHOI#1

5) HopMasIbHOH

13. 3agaya MMHEHHOTO MPOrPaMMHUPOBAHUS MOXKET JOCTUIaTh MAKCUMAJIbHOTO 3HAUCHHUS

1) TOJIBKO B OZHOW TOUKE

2) B IBYX TOYKax

3) BO MHOXKECTBE TOUYCK

4) B OHOM WIJIA ABYX TOYKAX

5) B OJTHO# HJTM BO MHOYKECTBE TOUEK

14. Kakoii Bug uMeeT 1iesieBasi QyHKIHS 3a1a4 JIHHEHHOTO MPOTrPaMMHUPOBAHUS?

Df(x)=ecyx;+ x4+ cpx, +

2)Ax = (=,2)B

Hx =0

Hx =0

15. BoInoTHEHNE KAKOT'O YCIOBUS SIBJISICTCS MPU3HAKOM ONTHMAJIBHOCTH PEIICHUS JBOMCTBEHHOW 3a1a4l TMHEHHOTO
MPOrpaMMHPOBaHUS?

1) B cuMIDIEKC-Ta0IMIIE IIEMEHTBI CTPOKH IEJIeBOH (DYHKIMH IPSIMOW 339U MOJIOKUTESIBHBI

2) B CUMIDIEKC TaOJIHIIe JIEMEHTHI CTOJIOIA 1eIeBoi (pyHKINH JBOWCTBEHHON 3aJa9H ITOJIOKATEIHEHBI

3) B cUMIUTEKC-Ta0IHAIIE SJIEMEHTHI CTPOKH IeJIeBOH (DYHKITMH IPSAMON 3a0a4H U JIEMEHTHI CTOJIOIA 1eJIeBOi (GpyHKITNI
JIBOMCTBEHHOH 3aa4H MOJI0KHUTEIbHBI

16. Ecin mcxomHast 3ajada JIMHEWHOTO MIPOTPaMMHPOBAHHS HMEET ONITHUMAIILHOE PEIIeHNEe, TO 3aJa9a IBOMCTBEHHAS K Hell

1) umeeT onTUMAaIbHOE pEIICHIE
2) MOXET HE UMETh PeIIeHHs
3) MOXeT He UMETh CMBICIIA
17. Ecnu ucxoHast 3aja4a JINHEHHOTO IPOrpaMMHPOBAHUS HE IMEET CMbICIIa, TO 3ajjaya ABOMCTBEHHAs K Hel ...
1) umeeT onTHUMaIbHOE peIICHHE
2) He UMeeT peleHNs
3) He UMeeT CMBICIa
18.Ecimm pecypc 00pasyeT «y3koe MECTO TIPOU3BOACTBA», TO ATO O3HAYAET
1) pecypc u30bITOUCH
2) pecypc UCTIOIb30BaH MOJTHOCTHIO
3) nBOWCTBEHHAS OIICHKA pecypca paBHA HYIIO
19. TpancriopTHas 3a7a4a SABISETCS 3aaa4ei .... [[porpamMmmMupoBaHus
1) AMHAMITYECKOTO
2) HEeJIMHEWHOTO
3) nuHeitHOTO
4) UEeNOYUCICHHOTO
5) mapameTpu4ecKoro
20. Ecnii B TpaHCIOPTHOI 3a1a4e 00beM cripoca paBeH 00beMy MPEIOKEHUs, TO Takas 3a]ja4a Ha3bIBaeTCs
1) 3amMKHYTO#
2) 3aKpBITOM
3) cOamaHCHUpOBAHHOM
4) OTKPBITOM
5) HE3aMKHYTOM
21. Ecnu B TpaHCTIOPTHOM 3a/1ade 00bEeM 3a1macoB IPEBhIIaeT 00beM NOTPEOHOCTEH, B PACCMOTPEHHUE BBOIST
1) GUKTUBHBIN MyHKT NPOU3BOJICTBA
2) GUKTUBHBIA MYHKT NOTPEOICHUS
3) u3MeHeHUsI CTPYKTYPBI He TpeOyIoTCs

22. CB0OOOAHBIMHY YWIEHAMH CHCTEMbI OTPAaHUYEeHUI JBOICTBEHHOI 3a1aUH SIBJISAIOTCS
1) HeW3BeCTHBIC UCXOTHOM 3a/1a4H

2)x03(pPUIHEHTHI TPU HEM3BECTHBIX UCXOTHOM 3a1a9u

3)cBOOOTHBIC WICHBI HCXOTHON 3a/1auH

4)x03pPUIHEHTHI eNeBOH (PYHKIIMA UCXOTHON 3aaun

23. Ecam ucxognas 3JII1 6pu1a HAa MAKCUMYM LeJieBoi GyHKIMHU, TO IBOCTBEHHAs 3a1aya Oyaer
1) To’ke Ha MAKCUMYM

2) mubo Ha MaKCUMYM, JTHOO Ha MUHUMYM

3) ¥ Ha MaKCHUMYM, U Ha MHHAMYM

4) Ha MUHUMYM

24. Yucno nepeMeHHBIX B ABOWCTBEHHOI 3a/1a4e paBHO YUCITY
1)nepeMeHHBIX B UCXOHOW 3a/1aue



2) OTIMYHBIX OT HYJIS MPABBIX YacTell HCXOAHOM 3a1aun
3) orpaHUYCHHIT UCXOTHOW 3a1aYu
4) HeHyNeBbIX K03()(HUIIUCHTOB [IEIeBOI (PYHKIIMH UCXOMHOM 3aa9u

25. [Inan Mojenu TpaHCHOPTHOH 3a/iauyl y100Hee MpeCTaBIIsATh
1) BekTOpOM

2) MaTpuIeu

3) gncmom

4) pyHkImen

OTBETHI:
1. 2 6. 1 11. 2 16. 1 21. 2
2. 1 7. 1 12. 3 17. 3 22. 4
3. 2 8. 1 13. 3 18. 2 23. 4
4. 2 9. 4 14. 1 19. 3 24. 1
5. 1 10. 2 15. 1 20. 3 25. 2

4.2. OueHoYHbIE CPeICTBA MPOMEKYTOYHOM aTTecTAlUH

[To gucuuIuMHE MPEenyCMOTPEH 3a4€T B 4 ceMecTpe M SK3aMeH B 5 cemecTpe. 3a4éT (IK3aMeH) MpOXOauT 1o Omieram. B
KaXIOM Omiere OIWH TEOPETHYECKHI BOMPOC W ONHO NPAKTHUYECKOE 3amaHue. 3a4€T (PK3aMeH) IMPOBOAUTCS B yCTHOM /
MUCHbMEHHON M KOMIbIOTEpHOH (opme. OLeHHBaeTCs BIIAJCHUE MaTepHalIOM, €r0 CHCTEMHOE OCBOCHHE, CIIOCOOHOCTh
NPUMEHSATH Hy>KHbIE 3HAHHsI, HABBIKHA M YMEHHS TIPH aHAM3€ IPOOIIEMHBIX CUTYallid M PEICHUN MPAaKTHICCKUX 3aJaHUH.

4.2.1. YcTHbI# WIM NHCbMEHHBIH 0TBET HA BONPOC
4.2.1.1. Ilopsinok npoBegeHHs.
VYCTHBIM WM NHACBMEHHBIM OTBET HAa BOIPOC HAIPAaBICH HA INPOBEPKY 3HAHUN OCHOBHBIX PAa3/EIOB IO JUCLUIIIMHE
«HCCJ’IeI{OBaHI/IG onepaum‘/i 1 METOAbI OIITUMU3ALIUN .
4.2.1.2. Kputepuu oneHUBaHNS.
17-20 6ans10B cTABUTCSA, €CJIU 00y4aAIOIIMICH:
B oTBeTe KadecTBEHHO PAcCKphII cojaep)kaHue TeMbl. OTBET XOpOIIO CTPYKTypHupoBaH. IIpekpacHO OCBOCH MOHSATHHHBIN
ammapart. [IpogeMoHCTpHpOBaH BHICOKHI ypOBEHb NOHUMAaHWS MaTepHaia. [IpeBocxomHoe ymeHue (GopMyInpoBaTh CBOH
MBICTIH, OOCYXIaTh TUCKYCCHOHHBIEC TTOJI0KEHUS.
14-16 6a/1710B CTaBUTCSI, €CJIU 0O0yUaroImics:
OcHOBHBIE BOIPOCHI TeMbl packpbll. CTpyKTypa OTBETa B LIEJIOM a/IeKBaTHa TeMe. XOPOLIO OCBOSH NOHATUHHBIN anmapar.
[IpogeMOHCTPUPOBAaH XOPOIIUM YPOBEHb MOHMMaHUS Marepuana. Xopoliee yMEHUEe (QOpMyJIHpPOBaTh CBOM MEICIH,
00CyJaTh TUCKYCCHOHHBIE MTOJI0KEHHS.
11-13 6a1710B cTaBUTCSL, €CJIU 00yUalOIMiCs:
Temy dactumyHOo packpbul. OTBerT cnmabo CTpyKTypupoBaH. [IOHATHHHBIA ammapat OCBOCH dYacTH4HO. [loHmMaHue
OTJICNILHBIX MOJIOKCHHUI M3 MaTepUalia 1Mo TeMe. Y AOBJICTBOPUTEIHHOE YMCEHHE (POPMYIUPOBATh CBOM MBICIH, 00CYXIATh
JTUCKYCCHOHHBIE TTOJI0KEHUSL.
0--10 6a/1J10B CTABUTCS, €CJIM 00yJaIOIIMiiCs:
Temy He packpbul. [IOHATHHHBIA amnmapaT OCBOSH HEYAOBIETBOPUTENHbHO. [loHMMaHMe MaTepuana (parMeHTapHOE WIIH
oTcyTcTByeT. Heymenne GpopmynnpoBaTh CBOM MBICIH, 00CYKAaTh TUCKYCCHOHHBIC TIOJIOKEHUS.
4.2.1.3. OnleHoYHbIE CpeaCcTBA.
Bomnpocs! 1J1s1 yCTHOT0 HJIM MUCHMEHHOI0 0TBETa
4 cemecTp

1. OO0mias mMoCTaHOBKA 3a/a4 HccienoBaHus omneparuid. LleneBas QyHknus. OnTUMAanbHOE pENICHUE 3alaud

(onrTUMAaNTBHBIHN TUTAH).

2. DKOHOMHKO-MaTeMaTHIeCKoe MOJCTHUpOBaHUe. 3ajada TMPOW3BOJCTBEHHOTO IUIAHUPOBaHUSA (3amada o
panroHaIHHOM HCIIOJIB30BAHUN PECYPCOB).

Oo6mas (cMmemanHas) 3amada JimHedHoro nporpammupoBanus (3JIIT). Cranmgaptaas 3JII1. OcroHas 3J1II1.

®opwmel 3anrcn 3JIIT (MaTpudHast, BEKTOpHAs, pa3BEPHYTast, COKpaIIEHHAS).

Csoiictsa 3JII1.

[TonsiTHE BBITYKJIOTO MHOKECTBA TOYEK.

I'paduueckuii Mmeton pemenns cranaapTHeiX 3JII1 ¢ nByMS nepeMeHHBIMH.

HccnenoBanue cucrem orpanumueHuii ocHoBHBIX 3JII1. Haxoxnenue panra marpun CJIIAY, 06a3ucHbIX
peuwenuii 1yt ocHoBHO# 3J1I1.

XN W

9. I'eomerprueckas natepnperams pemenns 3J111 Ha mIockoCTH.
10. CummutexcHbiit Metox pemenus 3JII1. Kpurepun onTHMaasHOCTH peLIeHNUS.
11. AHaJIUTHYECKUN CUMIUIEKCHBIN METOJ,.



12. TaOnuuHasi opraHu3aiys BBYUCIUTEIBHOTO IMpollecca CHMIUICKC-MeTrona mo cxeme JKopnana-Iaycca.
IMocTpoeHre CUMILIEKCHBIX TAOMHIL.

13. Oco0ble cy4al CHUMIUIEKC-METO/a: KOHEYHOE ONTHMajbHOE pelieHne, albTePHATHBHOE ONTHUMAIBLHOE
pelleHue, BRIPOKACHHOE Oa3uCHOE PeLIeHHE.

14. OcHoBHas (kanonndeckas) 3JII1. Meron uckyccrBeHHoro 6asuca (M-meTon).

5 cemecTp

1. Kiaccuduxamusi onTUMHU3AIMOHHBIX METOIOB U 3a7ad.

2.  Buapl axctpeMymoB. OCHOBHBIC TIOHATHS U OTIPEACIICHUSI.

3. JIBOHMCTBEHHOCTH B JTMHEHHOM HPOTrpaMMUpPOBaHUU. Mo1enn ABOHCTBEHHBIX 3a/1a4 (CHMMETPUYHEIE,

HECUMMETPUYHBIC JTBOMCTBEHHBIE MOIEIIN).

4. DKOHOMMYECKAs MHTEPIIPETAINS JBOMCTBEHHBIX 3a/1a4 HA MPUMEPE 3a]a4H O PalMOHATIHFHOM HUCIIOJIb30BaHUN
pecypcoB NpeapUsTHUSL.
IlepBas u BTOpas TeOpeMbl ABOUCTBEHHOCTH. OCHOBHOE HEPABEHCTBO TEOPUH JBOHCTBEHHOCTH.
Haxoxnenue pemienus ABOMCTBEHHBIX 3a/1a4. TeopeMa paBHOBECHSL.
JIBOWCTBEHHBIN CUMIUICKCHBIN METOI.
Amnanus onrtumansHOro perieHus 3JII1 Ha yeTOHYUBOCTE (4yBCTBUTEIHLHOCTD) IPH M3MEHEHUH KOA(P(PUIIMESHTOB

® A

LeneBoi (QyHKIUH, PaBbIX YacTeil CUCTEM OrpaHUYCHUH U KOO (UIIMEHTOB MATPHUIIBI CHCTEMBI.

9. Teomerpuyeckas HHTEPIPETALNS aHATH3a HA YCTOWIUBOCTD.

10. TlocraHoBKa M MaTeMaTHYECKHE MOJIEIH 3a/1a4 LEJIOUNCIIeHHOTO TiporpaMmupoBanus (LII1).

11. IIpumepsl sxoHOMHUUecKuX 3a7a4 LII1 u MeToIpI UX pelIeHus.

12. TlocranoBka oOuieit 3aqaun HenmuHeitHOro nporpammupoBanus (3HIT).

13. HaxoxxaeHue rpaJueHTa, IIPOM3BOAHON 10 HANIPaBJICHHIO, YAaCTHBIX IIPOU3BOJHBIX U AN (HEPEHIINATIOB IEPBOTO U
BTOPOTO IOPSIIKOB HEMHEHHBIX (PyHKIHUI.

14. TlocTpoeHue MOBEPXHOCTEH METOIOM CEUEHU.

15. YcnoBus u cocod nepexoza oT 3a/lauil yCIOBHOTO SKCTPEMyMa K 0€3yCIIOBHOMY SKCTPEMYMY.

16. CpoiictBa u ocobenHocty pemreHus 3HIL.

17. Boinyknocts (BOTHYTOCTB) rpaduka GpyHkiuu. Onpenenenue. ['eomeTpuueckas HHTEPIPETALHS.

18. IlocraHoBKa 3a7a4¥l BHIMYKJIOTO HETMHEHHOTO IPOTPAMMUPOBAHUS.

19. Onpenenenue BbITyKIOH (BorHyTON) QyHKIMH. ['eomMeTpruueckast MHTEpIIpETaIusl.

20. AHanuTHYecKue U aareOpandecKre CBOMNCTBA BBIMYKIIBIX (BOTHYTHIX) (DYHKIHH.

21. Teopema (HEOOXOAMMOE U TOCTATOYHOE YCIOBHE BBIMTYKJIOCTU (BOTHYTOCTH) (PYHKITHIT).

22. Teopema O CyIIECTBOBAHWH TII00ATHHOTO SKCTPEMyMa.

23. Teopema 0O BBITyKJIOCTH (BOTHYTOCTH) IBaX bl AudepeHnnpyeMont GyHKINH.

24. Kpwurepwmii Cuipectpa. Marpuma ['ecce.

25. IlocTaHoBKa 3a/1auu KBaIpaTUIHOTO IporpaMmupoBanus. KBagparnaaeie Gopmel.

4.2.2. [IpakTHyeckoe 3aaHue

4.2.2.1. Ilopsinok npoBegeHHs.

[IpennararoTcs 3aJaHusl Ha NPOBEPKY IMPAKTUUECKUX HABBIKOB Mo aucuuiuinHe «lccnenoBaHue onepanuil U METOJbI
ONTUMU3AIII.

4.2.2.2. Kputepuu oneHUBAHNS.

26-30 0a/1JI0B CTABUTCS, €CJIM 00y4alOIINMCsI:

3aaHue BBINOJHEHO MOTHOCTHIO U MPaBIIBHO.

21-25 6a/JI0B CTABUTCH, €CJIH 00yYAOLIUMCS

3amaHue BBINOJIHEHO TIIONHOCTBIO, HO HET [OCTaTOYHOTO OOOCHOBaHWS. MM mpH BEpHOM pEMICHWH IOIyIIeHa
BEIUMCITUTENBHAS OIINOKA WIH HEOYeT, He BIUSIOMINN Ha IPAaBWIBHYIO ITOCIEI0BATEIFHOCTD PACcCyKICHUH.

17-20 6an110B cTaBUTCS, €CJIU 00Yy4aIOIMMCS:

3amaHue BRITOTHEHO YaCTHYHO WITH ¢ (PaKTHUYECKAMU U BBIYHCIUTEIHHBIMH OITHOKAMHU.

0-16 0a/110B cTaBUTCS, €C/IU 00Y4AIOIMMCS:

3allaHI/Ie HEC BBIIIOJIHCHO HJIX BBIIIOJIHEHO C 6OJ'HJHII/IM KOJIMYECTBOM (baKTI/I‘IeCKI/IX U BBIYHCIIUTCIIbHBIX OI_HI/I6OK.



4.2.2.3. OneHo4HbIe CPEACTBA.
4 cemecTp

Pemmts rpaguueckuM MeTOIOM 33a4y JTUHEIHOTO MPOrPaMMHUPOBAHHUS

1. Z(x)=x +2x, — max, 2. Z(x)=3x +4x, — max,

X +xy 21, 3x;+2x7,—-62=0,
=2x+xy £2, 3x—2x, +720,
X +xy <4, 2x)—4x, -8<0,
<3, x—120,
x; 20, x, 20. Xy 20.

3. Z(x)=3x; —15x, — min,

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

=X +3x, <9, X —2x,—4<0,
2x) + x5 210, -x+2x, -4 <0,
—x) +4x, 20, X +2x,—-6<0,

x1 20, xy 20,

5. Z(x)=2x) —x; — min,

x1 20, x, 20,

6. Z(x)=15x) +21x; — 20 — extr,

X —2x,-420, —Txy+2x, 214,

X +x7—-320, X +11xy 13,

X +x,=7<0, X +xy <3,
x—-2<0, 4x) +5x,3 220,

7. Z(x)=31/3+x +2x, +x3—x;, —> min,
—X)+5x +x3 + x4 + x5 =10,
2x)—xy +x3—3x4 =6,
10x5 + x5 +2x4 +3x5 =25,
xJ-ZO,J‘=1,2,...,5,

8. 7Z(x)=33-3x +2x; —3x4 — x5 — max,
3x —2x) —x3+x4 =2,
dx) —x9 + x4 +x5 =21,
dx) —xp — x4 +x5 =13,
Xp+xy — x5 =3,
x;20,j=12,...,6.

9. Z(x)=3x; —8x) — 2x3+2xy —4x5 — max,
Xp —4x) + X3 — x4 — x5 =22,
—6x) +3x) +x3+x4 =6,
2x; +2x) —x3+x5=17,
xj20,j=1,2,...,5.

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



CocTaBUTb MaTemaTMyeckMe MOAEeNUM Cheaylowux 3aaady
C 3KOHOMMUYECKUM COAEPKAHUEM U PELUNTb UX

11. JIng usrotoBnenus usnenuii qeyx tumos A u b umeetcsa 200 kr me-
tayuia. Ha u3roroenenue oaHOro u3aenus tuna A pacxoayercsd 2 KI MeTaua,
a oaHoro u3aeius tuna b — 4 xr. CocraBuTh I1aH NpOU3BOACTBA, obecnedn-
BAIOLHIT MOTy4YeHHe HauOOJbIIell BRIPYYKH OT MPOJAXKH M3TOTOBJIEHHBIX W3-
Jenuit, ecan oano u3nenue Tuna A ctout 50 py6., a ogHo u3genue tumna b cro-
ut 70 py0., npudeM u3jennii Tuna A MOXKHO M3roTOBUTE He Oonee 60, a u3ne-
nuii Tuna b — He donee 30.

12. U3 nyHkTa A B nyHKT b exeHEBHO OTNpaBIsAOTCS NaccamHpeKue 1
ckopble noe3za. B Tabnuie yka3aHbl HANHYHBIA APK BATOHOB PA3HbIX THIIOB,
U3 KOTOPBIX €3eTHEBHO MOXKHO KOMIUIEKTOBATh JaHHbIC N0E3/1a, H KOJIHYECTBO
NaCcCaKUPOB, BMEIIAIOIUXCS B KAJK/IOM H3 BArOHOB.

1) Onpenenute ONTHMAIBHBIE KOJIMYECTBA CKOPLIX U I1ACCAXKHUPCKUX [10-
€3/10B, TIPH KOTOPBIX YUCJIO NEPEBO3UMBIX MACCAKUPOB AOCTUTAET MAKCUMYMA.

2) OnpepenuTh ONTHMAJIBHOE YHCIO MOE3J0B (CKOPBIX W MACCamKHp-
cKuX), 00ecrneynBalonX MaKCUMAJIbHOE KOJIMYECTBO MEPEBO3UMBIX MacCaki-
pOB, PN YCIIOBHH, YTO B JIEHb 5KEJI€3HAs J0pOra He MOYKET MPOMycKaTh Oonee
IIECTH MACCAKUPCKHUX 103108,

[oe3zza barax. [loutos. IInauk. | Kyneiineii | Msarkuii
Komuuectso
BaroHOB 1 1 5 6 3
B CKOPOM MOE3/1e
Konuuectso
BaroHoOB 1 _ ] 4 I
B MAcCaKHPCKOM
noesze
Hueo - - 58 40 32
HaccakupoB
[Tapk BaronoB 12 8 81 70 26
HaifTu HauanbHOe onopHoe peweHue u nytem nepebopa

ONOPHbIX pELUEHHﬁ onpeaennTb oONTMManbHOE pelweHune 3agavym
13. Z(x)=—x) + x5 +2x3 +4x, — max,
X+ 33 +4x3+Txy =15,
{2,\’] + x5 +3x3 +4xy =10,
x;20,/=1,2,34

14. Z(x)=3x; — 6x, +4x;3 —2x4 —> min,
Xp—=2xX3+x4 =2,
{le +xy +4xy—x4 =8,
x;20,7=12,34.



PewunTb CMMNNEKCHbIM METOA0M CNeaylowue 3agaum
15. Z(x)=x; +2x, + X3 — x4 — 6 — max,
=X+ 5% +x3 +x4 +x5 =10,
2x; —xp +x3—3x4 =6,
10x5 +x3 +2x4 +3x5 =25,
x;20,7=12,..5.

16. Z(x)=x; +2x) + X4 + X5 —> max,
2x) =Xy —x3=-1,
Xy +x4 =06,
X+ Xy — X5 =25,
x:20.7=12....5.
17. Z(x)=5x + x5 —3x3+2x4 — min,
3x) +2xy +x3+x4 =7,
{Sx1+3x2 +x3+2x4 =11,
x;20,/=1273,4

18.7 (x)=2x; — x5 +3x4 +2x5+4 — min,
x1—2x3 +X3—3x§ =2,
2x) +xy +4x3+ x5 =06,
=X +2x9 +3x4 =4,
xJ,' 20,j= 1,2,...,5.

19. Z(x)=—6x) +3x; +3x4 — max,
3x)+2xy +x4 218,
2x)+ x5 +2x4 <9,
2x) —4xy +2x3 =10,
x;20,j=1,23,4.

20. Z(x)=x; + Xy + x3 — X4 — max,
X+ Xy +2x3+ x4 =12,
X +2x2 +.X3 520,
X +xy +x3 <20,
X; 20,;=12,34.

5 cemecTp



Pemmute 3aJa"ud HEJIOYHCIICHHOIO [IporpaMMHpOBaHHs

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

X; 20./=1234, X; — uensle,

- Z(x)=x; +4x3 —5x3 — 3x, — max,
X +3x9 +5x3 —x4 £10,

{33’, +5x) —x3+x4 S14,

x;20,j=1,2,3,4, x; - uensie.

- Z(x)=3x; +2x, +10x3 — min,
2x) +3xy +5x3 2 2,
x| +2xy +4xy 25,
3x) +4xy +4x3 23,
x;20,j=12,3, x; - uenvie.
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Manxun. — 7-e uzn, — Mocksa : U3gatenscko-Toprosas kopnoparus «amkos u K°», 2019. - 398 ¢ - ISBN 978-
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oOyuaromuxcs o creruanbHocT 080116 «MaTeMaTHUeCKUEe METOABI B 3KOHOMHUKEY» U JPYTUM SKOHOMHYCCKUM
cnenuansHocTsM / B. A. Konemaes ; o pexn. B. A. Konemaesa. - Mocksa : KOHUTU-JJTAHA, 2012. - 592 c. - ISBN
978-5-238-01325-1. - Tekcr : amekrponnseiii. - URL: https://znanium.com/catalog/product/391871. — Pexum
JIOCTyMA: MO MOJIHUCKE.

3. Jlememiko, b. FO. Teopust urp u uccienoanue onepanuii / Jlemenko b.YO. - HoBocubupck :HI'TVY, 2013. - 167 c.:
ISBN 978-5-7782-2198-7. - Tekcr : amextponssiit. - URL: https://znanium.com/catalog/product/558878. — Pexxum
JIOCTYTIA: TI0 MOAIUCKE.

4. Bypna, A. I'. MccnenoBanue ormepanuii B 9koHOMHUKe : yueOHoe mocobue / A. I'. Bypna, I'. I1. Bypna. — Cankr-
ITerepOypr : Jlanp, 2018. — 564 c. — ISBN 978-5-8114-3149-6. — TekcT : 27eKTpoHHBIN // JIaHb : 3JEKTPOHHO-
oubmuoreunas cumcrema. — URL: https://e.lanbook.com/book/109616. — Pexkum moctyma: Ijs aBTOPH3.
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5. laaunos, 0. M. Marematuka: YueOHoe nmocobue / lanmos 0. M., Hukonosa H. B., Hypuesa C. H., ITox pen.
Kypbenko JI. H., Hukonosoii I'. A. - Mocksa : HUIl MH®PA-M, 2016. - 496 c. (Beicmee oOpa3oBanme:
bakanaBpuar) ISBN 978-5-16-010118-7. - Tekcr : AJIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/539549. — Pexum moctyrma: 1o moaI1cKe.

6. Bamekun, A. H. MaTemaTudeckue METOABI U MOJICIIA B DKOHOMHKE : yueOHoe mocobue / A. H. Bamekun, B. 1O.
Kgauko, E. B. Ilapekosa ; moa. pex. E. B. IlappkoBoii. - Mocksa : PI'VII, 2019. - 158 c. - ISBN 978-5-93916-716-1.
- Tekcrt : anektponHbIid. - URL: https://znanium.com/catalog/product/1194065. — Pexxum noctyma: 1mo mommucKe.
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nepevyeHb NPOrpaMMHOro obecneyeHus 1 HHGOPMAUMOHHBIX CIIPABOYHBIX CHCTEM

Hanpagnenue noarorosku: 09.03.03 - [puknanHas nHpopMaTHKa

IIpoduns nogroroBku: [pukianHas nHbOPMATHKA B SKOHOMHUKE

KBanngukauus BblTycKHHKA: OakanaBp
®opma o0yyeHus:: 0UHOE
S3bIK 00yUeHUs: PYCCKUN

I'ox Havyana oOyueHust o oOpasoBaTeabHON nporpamme: 2022

OcBoeHNE NHUCIUIUIMHBI (MOIyYJIsl) TpEearnojiaraeT HCIOJb30BaHUE CIEAYIONIEr0 MPOTPAaMMHOIO OOecCIeueHUs |
nH(pOPMALMOHHO-CITPABOYHBIX CHCTEM:

office 365

Office Professional Plus 2010

Kaspersky Endpoint Security mns Windows

OnexTpoHHas oubnrorednas cuctemMa «ZNANIUM.COM»
OnexrpoHHas OubnamoTedHas cuctema M3narenscrBa «JlaHpy
OnexrpoHHas OubnamoTeuHas cuctema « KOHCYIBTaHT CTyICHTa
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