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Coaep:xanue

1. TlepeueHp MUIAHUPYEMBIX pE3YJILTATOB OOY4YEHHS] [0 JUCUMUILIMHE (MOJIYII0), COOTHECEHHBIX C IUIAHHPYEMbIMH
pesynbratamu ocBoeHus OITIOIT BO

2. Mecto nuctuminabl (Moaysst) B ctpykrype OITOII BO

3. O0peM MUCHUIUIMHBI (MOIYIA) B 3aY€THHIX SAWHUIAX C YKa3aHMEM KOJIMYECTBA YACOB, BBHIICIICHHBIX Ha KOHTAKTHYIO
paboty oOydarommxcs ¢ mpenogaBareineM (1o BHAaM YUeOHBIX 3aHATHI) U Ha CAMOCTOATENBHYIO padoTy 00yJaroImuXCs

4. ConepxaHre IUCHUIUIMHBI (MOIYJs), CTPYKTypHUPOBAaHHOE IO TeMaM (pa3genaM) C yKa3aHHEM OTBEACHHOTO Ha HHX
KOJIMYECTBA aKaJIEMUYECKUX YaCOB M BUJOB YUCOHBIX 3aHATHI

4.1. CTpyKTypa ¥ TeMaTHYEeCKUH I1aH KOHTAaKTHOM U CaMOCTOSITEJILHOM PadOTHI 10 JUCIUILIHHE (MOJLYJIIO)

4.2. ComeprkaHue OUCIUTUTAHBI (MOJIYJIs)

5. Ilepeuenb yueOHO-METOAMYECKOTO 00ECIIEUESHUS ISl CAMOCTOSTENBEHON paboThl 00YJaIOIIMXCS [0 AUCIMIUINHE (MOJTYJIIO)
6. DOH/ OLICHOYHBIX CPEJICTB MO AUCHUILIHHE (MOIYIIIO)

7. IlepedeHs muTEpaTyphl, HECOOXOIMMOI I OCBOCHHS AUCIUTUTHHBI (MOIYJIS)

8. IlepeueHr pecypcoB HH(POPMAIIOHHO-TEIEKOMMYHHUKAIIMOHHOW ceTn "VHTepHeT", HEoOXOMUMBIX MJIsl OCBOCHHMS
JUCLUIUIMHBI (MOAYJIS)

9. Meronndeckne ykazaHus Ui 00yJaromuXcs 0 OCBOCHHUIO JUCIUTUTHHBI (MOIYIIs)

10. Ilepeuenb WHGMDOPMAIMOHHBIX TEXHOJOTHMH, HCIOJB3YEMBIX MPU OCYIISCTBICHHHA O00Pa30BaTEIBHOIO IIpoliecca Mo
JUCUUIUIMHE (MOJYJI0), BKIIOYas MEpevYeHb MPOrpaMMHOro obecredeHuss W HH(OPMAIMOHHBIX CIPABOYHBIX CHCTEM (TpH
HEO0OXOTUMOCTH)

11. Omucanue MaTepUaNTbHO-TEXHHUYECKOH 0a3bl, HEOOXOAMMOW M OCYIICCTBICHHS OOpa30BaTEIBHOTO IMpoIlecca I0
TUCIUIUIAHE (MOJTYJITIO)

12. CpenctBa amanTamuyl TMPETOAaBaHUSA MUCIHUIUIMHBL (MOIYIS)) K TMOTPEOHOCTSIM OOYYaroIuXcs WHBAJIHIOB W JIMI[ C
OTPaHUYCHHBIMH BO3MOKHOCTSIMH 3I0POBBS

13. Ilpunoxenue Nel. @OHJ OLIEHOUHBIX CPEACTB
14. Ipunosxxenue Ne2. [lepeuens utTepaTypbl, HEOOXOAUMOH 11l OCBOSHUS TUCLUILIMHBI (MOJTYJIs)

15. Tpmnoxenne Ne3. IlepedeHp MHPOPMAMUOHHBIX TEXHOJIOTHH, UCTIONB3YEMBIX IS OCBOCHHUS IUCIMIUIMHBI (MOIYJISA),
BKJIIOYAst IEpEYCHb IPOrpaMMHOT0 oOecriedeHns 1 NHPOPMaNOHHBIX CIIPABOYHBIX CUCTEM



[Mporpammy aucuuiueel paspabortan(a)(u) crapmmii npernonasarens, 0/c Anucumoa 3.C. (Kadenpa maremarnku u
OPHUKIaTIHONW HHPOPMATHKH).

1. llepeyens NJIaHUPYEeMbIX pPe3yJIbTATOB O0y4eHUS] MO JIMCUHUIJIMHE (MOAYJII0), COOTHECEHHBIX C NMJIAHMPYEMbIMHU
pe3yabtatamu ocsoenust OIIOII BO

OGy‘Ia}OHII/II‘/IICH, OCBOMBIIHMI JAUCHUIUINHY (MOI[yJ'Ib), JOJI2KCH 06J'Ia[[aTL CJICAYIOIIUMU KOMIICTCHIIUAMMU:

Mudp Pacmindposka
KOMIETeHIINH npuoGpeTaeMoii KOMIIEeTeHINH
OIIK-1 CriocoOeH TPUMEHSATh €CTECTBEHHOHAYYHBIC W OOIICHHKCHEPHBIE 3HAHUS, METOABI MaTEeMaTHIeCKOTO

aHaIM3a W MOJACIHPOBAHUS, TEOPETHUECKOTO M OSKCHEPHMEHTAIBLHOTO  HCCIEAOBAHUS B
podecCHOHANBHOM NEeSITENPHOCTH

OIlK-1.1 3HATH CITOCOOBI MPIUMEHEHHSI €CTECTBEHHOHAYYHBIX M OOIMICHHKCHEPHBIX 3HAHUN, METOIOB
MaTeMaTHYeCKOr0 aHaJIM3a M MOJEIHPOBAHHS, TEOPETHIECKOTO U SKCIICPUMEHTAIBHOTO HCCIICA0BAHHMS B
npoecCHOHANBHON NeSTeIbHOCTH

OIIK-1.2 'YMeEThb MPUMCHATH CCTCCTBCHHOHAYYHBIC U 06IlIeI/IH)KeHepHI>Ie 3HaHUA, MCTOJbI MATCMATUYCCKOT'O
AHAJIN3a U MOACIUPOBAHUA, TCOPCTUICCKOI'O U SKCICPUMCHTAJIBHOI'O UCCIICJOBAHUS B
HpO(I)CCCHOHaHBHOﬁ JACATCIbHOCTHU

OIIK-1.3 Branets ciocoOHOCTBIO IPUMEHATh €CTECTBEHHOHAYUHBIE M OOILIEUHKEHEPHBIE 3HAHUS, METObBI
MaTEMaTUYECKOI0 aHAJIN3a U MOJAEIMPOBAHUS, TEOPETUYECKOTO U S3KCIIEPUMEHTAIILHOTO UCCIIEI0BaHUS B
npodeccrnoHaNbHOM AeATeTbHOCTH

OO0y4aroniuiicsi, OCBOUBIINNA UCITUILTHHY (MOIYIIB):
JlomxeH 3HaTh:

pauOHAJIbHBIC CIIOCOOBI NPUMCHCHUSA CCTCCTBCHHOHAYYHBIX 3HaHPII>i, TCOPETUYCCKOTO U ISKCOCPUMCHTAJIbHOTO
HCCJIICAOBAHHUS B HpO(l)eCCI/IOHaHBHOI\/'I ACATCIBHOCTH, TCOPCTHUICCKUC OCHOBBI MCTOJA0B U Mozenei HCCIIEAOBAHUA OHepaHHﬁ.

JloJDKeH yMmeTh:

PalMOHAIBbHO NPUMEHATh €CTECTBEHHOHAYYHBIE 3HAHUS, METOABl TEOPETUUYECKOIO U HKCIEPUMEHTAIbHOIO UCCIEA0BaHUs
B IpO(eCCUOHATILHON ACATEIBHOCTH, PEIIaTh 331a4H JITHEWHOTO MPOrpaMMHPOBaHUS I'paYECKUM U CUMIUIEKCHBIM METOIOM.

Z[OJ'DKCH BJIaACTh:

CIIOCOOHOCTBIO pamroOHAJIBHO NPUMCHATE CCTECTBEHHOHAYYHBIC 3HAHUA, METOIbI TCOPETUIECKOI'O0 U OKCIICPUMEHTAJILHOT O
HCCJIICAOBAHHUsA, MCTOJAbI UCCIICIOBAHUA onepaunﬁ B HpO(i)eCCHOHaHBHOfI JACATCIBHOCTH.

2. Mecto qucuumiunel (MoayJs) B ctpykrype OIIOII BO

HanHas muctmiuinHA (MOIyNb) BKimoueHa B pasgen "b1.0.04.05 ductwrmimabl (MomynmHu)" OCHOBHOW TpodeccHoHabsHON
obpazoBatensHON TporpamMmer 09.03.03 "IlpukinagHas wHGOopMaTrka (IIpuknanHas nHpOpPMATHKA B SKOHOMHKE)" U OTHOCUTCS K
0053aTeNbHBIM AUCITUIIIMHAM.

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

3. O6beM auCHUIUIMHBI (MOXYJisi) B 3a4YeTHBIX €IUHHIAX ¢ YKa3aHHEM KOJUYECTBA 4YacOB, BbIIEJIEHHBIX Ha
KOHTAKTHYI) PadoTy 00ydYarolIuXcsi ¢ mpenogaBaTrejieM (M0 BHAAM Y4YeOHBIX 3aHATHII) M HA CAMOCTOSITEJLHYI0 pPadoTy
odyuarommnxcsi

OO0m1ast TpyA0EMKOCTh TUCIUIUTHHBI COCTABIISACT § 3a4eTHHIX(bIe) equHuUI(bl) Ha 288 vaca(oB).

KonTaktHas pabota - 120 gaca(oB), B TOM ducie Jiekiuu - 52 gaca(oB), mpakTudeckue 3auatus - 0 yaca(oB), 1abopaTopHbie
paboTsI - 68 "aca(oB), KOHTPOIb CAMOCTOSITENLHOM paboTh - 0 gaca(oB).

CamocrosrensHas padota - 132 yaca(oB).
KonTpons (3au€T / sx3ameH) - 36 gaca(oB).

dopma IpOMEeKyTOIHOTO KOHTPOJIS AUCIUIINHEL: 3a49eT B 4 cemecTpe; 9K3aMeH B 5 ceMecTpe.

4. Cogep:kaHue TUCHUILIAHBI (MOAYJIsI), CTPYKTYPHPOBAHHOE 110 TeMaM (pa3JeiaM) ¢ yKa3aHHeM OTBEJICeHHOT0 Ha HHUX
KOJIMYeCcTBA aKaJeMHUYeCKHX YaCOB M BUAOB y4eOHbIX 3aHATHH

4.1 CTpyKTypa ¥ TeMaTHYeCKHUI INIAaH KOHTAKTHON U CAMOCTOATEIbHOI PadoThI 10 JUCHHILIAHE (MOLYJII0)

Buapl 1 yacel
KOHTAKTHOM padoThl,
HMX TPYAOEMKOCTh
(B yacax)

N Pa3zapenn! AMCUMIIMHEI /
MOIYJIst

Cemect
p
Camoct
oATEb
Hast
padorta
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1. [Tema 1. OcHOBHBIE MOHATHS AUCIUIUINHEI 4 4 0 0 20
2. |Tema 2. OCHOBBI THHEHHOTO IPOTPAMMHUPOBAHHUS 4 6 0 20
3 Tema 3. [IpuxiiagHble ONITUMU3ALMOHHBIE METOBI PEILICHUS 3a1a4 4 6 0 28 20
" |mHeitHOrO MpOrpaMMHUPOBAHUS
4. [Tema 4. Teopust TBOWCTBCHHOCTH 5 12 0 12 24
5. |Tema 5. Pemienue 3a1a4 esI0YMCIIEHHOTO NPOTrPaMMUPOBAHUS 5 12 0 12 24
6. |Tema 6. Permenue 3amad HEMUHEWHHOTO TIPOTPAMMHUPOBAHHS 5 12 0 12 24
Wroro: 252 52 0 68 132

4.2 Coaep:xkaHue TUCHHUILINHBI (MOTYJIs1)

Tema 1. OcHOBHBIC MOHATHUSA JUCHUILTHHBI

[Ipeamer wuccienoBaHMs ONepalyii ¥ METOAbl onTHMu3anud. OCHOBHBIC MOHATUSA W ompenencHus. Krmaccupukanus u
MaTeMaTHUeCKOe MOJIeIMPOBAaHUE 3a7au HMCCIEJOBaHUS ONeparil. DKOHOMUKO-MAaTeMaTUYECKUE MOJIENIM 3a7ad HCCIEI0BaHUS
onepanui

Tema 2. OcHOBBI JINHEIHOTO POrPAMMHUPOBAHMS

@opmbl 3amucu W kinaccudukanms 3agad JuHeiHoro mnporpammupoBanus (3JIIT). Ipaduueckmit metox peueHus
cTaHaapTHoOH 3anaun. MccnenoBanue u HaxoxaeHue pemenust ocHopHo 3JIIT. CBoiicTBa 3aga4 IMHEHHOTO MPOrpaMMHUPOBaHUS

Tema 3. Hpmmaam,le ONTUMHU3AUMOHHBIC METOAbI PEHICHUSA 3a/1a1 JIMHEIHOT 0 NMporpaMmMHupoOBaHUA

Cummiekc-Mero (METOX TMOCTeIOBAaTeIBHOTO YiydlieHHs IuiaHa). OcoOble Cilydad CHMIDIEKC-METona. T aOmuaHBIN
cumriekc-mMeto. [lorarue 06 M-mertone (MeToe UCKYCCTBEHHOTO Oa3uca)

Tema 4. Teopust 1BOHiCTBEHHOCTH

OKOHOMHUYECKass WHTEPIIpeTalys 3aJadd, IBOMCTBEHHON 3ajade 00 WHCIIOJIB30BAaHMM PECYpcoB. Buabl MaTeMaTHuecKux
MOJeNIEH IBOMCTBEHHBIX 3a1ad. HaxoxaeHue pelieHns JBOMCTBEHHOM 3aauu 110 PEILICHUIO UCXOAHOU

Tema 5. Pemienue 3a1a4 1eJ104MCICHHOT0 NIPOrpaMMHUpPOBaHUS

Mertonbl orceueHus. Mertox 'omopu. PemieHne 3amad HENOYMCIEHHOTO MPOTPAaMMHUPOBAHMS METOJOM BETBEHl M T'paHHUI
(MBT'). Ananu3 ycTOHYHMBOCTH ONTHUMaIbHOTO pemmerus 3JIIT

Tema 6. Peruenue 3a1a4 HeJIMHEHHOT0 MPOTPAMMMPOBAHUS
Knaccudukanms 3agay onTUMU3anMy ¥ aHAIMTHYECKUX METO/OB pPEICHUS HEJMHEHHBIX 3aaad. I'paduueckuii MeTox uis

HeJIMHEeIHOro mporpaMmupoBanus. Meronq MHoxuTeneld Jlarpamka. Pemenne 3KOHOMHYECKMX 3aJad METOJAMHM HEIMHEHHOTO
MpOrpaMMHUPOBaHUsL. MOJIENN BBIITYKJIOTO IIPOrPaMMHPOBAHUS

5. IlepeyeHb y4eOHO-METOAUYECKOr0 OOecmevyeHUs] JJISI CAMOCTOSITeIbHON PadoThl 00y4YalOIIMXCSl MO JMCUHUIIUHE
(MopnyJ110)

CamocrodarenbHas pabora 00y4JaromuXcs BBIIOIHIETCS MO 33IaHUI0 U IIPU METOJMYECKOM PYKOBOJICTBE IPENoaBaTes, HO
6e3 ero HemocpeAcTBEHHOro ydacTus. CamocrosTenbHas paboTa MoJApa3JelsieTcsl Ha CaMOCTOSITENIbHYI0 PaboTy Ha ayAUTOPHBIX
3aHATUSAX U HAa BHEAYJUTOPHYIO CAMOCTOSITENbHYIO pabory. CamocTosTenpHas paboTa 00ydaronuXcsl BKIIFOYAET KAaK MOJTHOCTHIO
CaMOCTOSTENIFHOE OCBOEHHE OTAEIBHBIX TEM (pa3zesioB) JUCHUIUIMHBL, TaK U MPOPabOTKy TeM (pa3zesioB), OCBAUBAEMBIX BO BPEMs
ayauTOpHOW paboTel. Bo Bpemst caMoOCTOATENBFHOH paboOTHl OOydaromiuecs YHTAIOT M KOHCIEKTHPYIOT Y4eOHYI0, HAydHYIO H
CIIPABOYHYIO JINTEPATYPY, BBHITIONHSIOT 3aJlaHus, HANpaBJICHHbIE HA 3aKPEIUICHWE 3HAHWA W OTPabOTKY YMEHHWH W HaBBIKOB,
TOTOBSITCS K TEKYLIEMY U TPOMEXYTOUHOMY KOHTPOJIIO N0 IUCIUILTHHE.

OpraHuzanusi caMOCTOATENBFHOW paboThl O0yJaromuXcs perjJaMeHTHPYeTCs HOPMAaTUBHBIMH JIOKYMEHTaMH, Y4eOHO-
METOAMYECKOH JIUTEPATypOH 1 3JIEKTPOHHBIMH 00pa30BaTEeIbHBIMY PECYPCaMH, BKIIOUAs:

[Mopsinok opraHM3anMM M OCYIIECTBIEHHS 00pa30BaTEeNbHOM NEATENLHOCTH 10 00pa3oBaTENbHBIM MIPOTrpaMMaM BBICIIETO
obpa3oBaHus - mporpaMMaM OakajaBpHaTa, IpOrpaMMaM CHEeNHaUTeTa, HMporpaMMaM MarucTparypbl (yTBEpXKIEH NpPUKa3oM
MununcrepctBa ob6pa3oBanus u Hayku Poccuiickoit @eneparuu ot 5 ampernst 2017 roma Ne301)

[Mucemo MunucteperBa obpazosanust Poccuiickoit @eneparnmn Nel4-55-996un/15 ot 27 Hoa6ps 2002 r. "OO akTHBH3aLUH
CaMOCTOSATENLHOM PabOThI CTYAECHTOB BBICHINX y4eOHBIX 3aBeeHUIT"

VYcraB ¢enepanbHOrO TOCyIapCTBEHHOTO aBTOHOMHOTO oOpasoBatensHoro yupexkaernsa "Kazanckumit (ITpuBomxckwif)
(henepanbHBIN yHUBEpCHUTET"

[IpaBuna BHyTpeHHero pacropsiika (eaepasbHOr0 TOCYJapCTBEHHOTO aBTOHOMHOTO OOpa30BaTENbHOTO YYPEXICHHs
BBICIIETO NpodeccrnoHanbHOro oopaszoanns "Kasanckuit (IIpuBomkckuii) dpenepanbHbIil yHHBEpCHTET"

JlokanbHEIC HOPMATUBHBIC aKTbL Kaszanckoro (HpI/IBOJ'DKCKOFO) (I)ez(epam,ﬂoro YHUBCPCUTCTA



6. ®oH/I OLIEHOYHBIX CPEJCTB MO AUCUMILIMHE (MOAYJII0)

@OoH/ ONEHOYHBIX CPEACTB N0 MUCIHIUIMHE (MOIYNIO) BKIIOYAeT OIEHOYHBIC MaTepHalbl, HAIpaBICHHBIE HA IIPOBEPKY
OCBOCHHS KOMIICTCHIMI, B TOM YHCJIE 3HAHWI, YMECHHH W HaBBIKOB. DOHM OIICHOYHBIX CPEACTB BKIIFOYAET OICHOYHBIE CPEICTBa
TEKYIIETO KOHTPOJIS M OIIEHOYHBIE CPE/ICTBA MPOMEKYTOTHOH aTTECTAIIHH.

B (oHze OLIEHOYHBIX CPECTB COACPIKUTCS CIeAyIoIast HHPOpMAaIs:

- COOTBETCTBHE KOMIICTEHIINH IUTAHUPYEMbBIM Pe3yJIbTaTaM 00y4eHHs 10 JUCIUILIHHE (MOIYJIO);
- KPUTEpUH OLICHUBaHUS CHOPMUPOBAHHOCTH KOMITETEHIINH;

- MeXaHNU3M (OPMHUPOBAHMS OLEHKHU 110 TUCLUUILIMHE (MOAYIIIO);

- ONIMCAaHUE NOPSAIKA MPUMEHEHHS U IPOLEAYPHI OLICHUBAHUS [UIS KaXKAOTO OLICHOYHOTO CPEJICTBA;
- KpUTEPHUH OLIEHUBAHUS JJI KQXKJ0I0 OLIEHOYHOTO CPEJICTBA;

- COJIepKaHNE OIIEHOYHBIX CPEICTB, BKIIOUYast TPEOOBAHUS, IPEABSBISIEMbIC K ICHCTBIAM 00YyJarOIUXCsl, AEMOHCTPUPYEMBIM
pe3ynbTaTaMm, 3alaHus Pa3INIHBIX THIIOB.

DoHJ OLCHOYHBIX CpC€ACTB IO JUCHUIUIMHE HAXOAUTCS B HpI/IJ'IO)KeHI/II/I 1k nmporpamMme JUCHUIIIIAHBL (MO,HyJ'IIO).

7. llepedyeHb JUTEPATYpPbl, HEOOXOAMMOH VIS OCBOCHUS AUCUMILIMHBI (MOYJ151)

OcBoeHHE IUCHMIUIMHBI (MOZYJsl) MpEAINOoNaraeT W3ydeHHE OCHOBHOM U JOMONHUTEIBHOW YYEeOHOHW JIMTEpaTyphl.
Jluteparypa MOXeT OBbITh JJOCTYITHA OOYYarOLIMMCS B OJJHOM U3 IByX BapuaHTOB (JINOO B 000OMX W3 HHX):

- B JJICKTPOHHOM BHJC - YCPEC3 DJICKTPOHHBIC OMONMMOTEYHBIC CUCTEMbl Ha OCHOBAHHH 3aKIIOUeHHBIX KDY JAO0TOBOPOB C
HpaBOO6J’IaIlaT€JI$IMI/I;

- B mieyaTHOM Buje - B Hayunoii 6ubnuoreke um. H.M. Jlobauesckoro. OOyyaromuecs moay4yaroT y4eOHYIO JTUTEpaTypy Ha
aOOHEMEHTE M0 YUTATEeIbCKUM OWIIETaM B COOTBETCTBHUH C ITPaBUJIaMHK ToJIb30BaHust HayuHol OuOiInoTexon.

ONEeKTPOHHBIE U3/IaHMs AOCTYIHBI TUCTAHIIMOHHO U3 JIF0O0H TOYKU NMPH BBEJACHUU OOYUYAIOIIMMCS CBOETO JOTMHA U Mapoist
OT JIMYHOTO KabuHeTa B cucteMe "DieKTpoHHbI yHuBepcuteT". IIpu MCHOIb30BaHUM NEYaTHBIX W3JaHUi OMOIMOTEdHBIN (OHI
JIOJDKEH OBITh YKOMIUICKTOBaH MMHU U3 pacueta He meHee (0,25 sk3eMIuispa KaXIOro M3 HU3JaHUA OCHOBHOW W JOMOJHUTEIbHON
JUTEPATyphl Ha KAXKAOTO 00y4YaIoLIerocs U3 YMCIIa JINI, OJJHOBPEMEHHO OCBAUBAIOIINX JAHHYIO AUCIUILIINHY.

[lepeueHp OCHOBHOW ¥ JOIOJNHUTENBHOH y4eOHOW JIUTEpaTypbl, HEOOXOAMMOM ISl OCBOCHHS MWUCLUIUIMHBI (MOIYJIS),
Haxomutcst B IlpminoxkeHnn 2 k paboyeid mporpamme OUCHMILIMHBL OH HOMICKUT OOHOBJICHUIO NPU W3MEHEHHH YCIIOBHUI
noroBopoB KOV ¢ npaBoobnanarensiMu 2IeKTPOHHBIX U3aHUK U ITPU M3MEHEHNH KoMILIekToBaHus ¢ponaoB Hay4uHoit 6ubmuoTeku
EnaGyxckoro nncruryra KOV.

8. Ilepeyenb pecypcoB UH(OPMANMOHHO-TEJIEKOMMYHUKAIMOHHOH ceTH "WUHTepHeT", HEOOXOAMMBIX JIUISI OCBOECHHS
JUCHUNIUHBI (MOYJIs)

On-line yue6uuk no Teme "Jluneitnoe nporpammupoanue’. - http://www.mathelp.spb.ru/lp.htm

YuebHoe nmocobue o teme "BBeneHue B muHelHOe nporpammupoBanue” - http://ecocyb.narod.ru/217-220/begin.htm
MOOK Ha Stepik «Bsenenue B mporpammupoBanue (C++)» - https://stepik.org/course/363/promo?auth=registration

9. MeToanyeckue yKazanus 1Jisi 00y4alOMUXCcsl M0 0CBOECHHMIO JMCHUIIIMHbBI (MOAYJIs)

Bua pador MeToanueckue peKoMeHaaluu

JICKIIUU JIeKITMOHHBIE 3aHITHS IIPOBOAATCA C UCIIOJIB30BAHUEM UHTEPAKTUBHBIX TEXHOJIOTUH U npeanoJaratoT akTUBHOE
y4dacTue CTyICHTOB. Z[J'IS[ NOATOTOBKHU K 3aHATHAM PCKOMCHAYCTCA BBIACIIATL B MATCpHATIC HpO6.]'I€MHbIe
BOIPOCHI, 3aTparuBa€MbIC IPETIOAaBaATCIIEM B JICKIIUU, U IPYHIIUPOBATH I/IH(l)OpMaL[I/IIO BOKPYT HHUX. KenarenpHo
BBIACIIATH B HCHOHBSyeMOﬁ JIMTEPATypC NOCTAHOBKU BOIIPOCOB, HA KOTOPBIC pa3HbIMH aBTOPAM MOT'YT OBITh
JAaHbl PA3JIMYHBIC OTBCTHI. Ha ocHoBaHNY IMOCTAaHOBKM TaKUX BOIIPOCOB CJICAYCT C06I/IpaTL APryMCHTEI B IIOJIB3Y
Ppa3JIMYHbIX BApUAHTOB PCIICHUS TOCTABJICHHBIX np06neM.

nabopatopHsle | J{ys ycrnenHoro BeIOIIHEHNS 1a0OPaTOPHBIX padoT TpedyeTcst M3yunuTh Marepuan jJekuuil. [Ipuctynars k

paboTsI BBITIOJTHEHHIO JTA00paTOPHOI paboThl MOKHO TIOCTIE IPEIBAPUTEIBHOTO IIPOYTEHHSI TEOPETUUECKOT0 MaTepHaia.
BerInonHeHue ciietyer npoBOJHUTh, PYKOBOJICTBYSICH TIOPSAKOM paboTHI. Y CIEIIHOE BBITOJIHEHNE J1a00paTOpHOU
paboTHI 03HAYAET, YTO CTY/IEHT BBHIIOJIHWII OCHOBHYIO PaOOTY, a TaK)KE OTBETHII Ha BOIIPOCHI WIIN BBITTOJIHHIT
JIOTIOJTHUTENbHBIC 3a/laHusl.

€aMoCTOsI- CamocrosiTesnsHas paboTa CTyICHTOB 1O TUIAKTHYECKOH CYTH IPEICTABIIET COO0OH KOMIUIEKC YCIOBUH
TenbHast paboTta | 00yueHHs, OpraHM3yeMbIX MperojaBaTesieM 1 HallpaBJIeHHBIX Ha CAMOIIOJITOTOBKY YYaIuxcs. YueOHas
JIeITeNIbHOCTh MPOTEKaeT 0e3 HeIoCPEICTBEHHOTO yYacTHs IPETIoIaBaTelis U 3aKII04aeTcs B IpopadoTKe
JIEKIMOHHOTO MaTepualia, HOATOTOBKE K YCTHOMY OIIPOCY M TECTUPOBAHUIO, K JJA0OPATOPHBIM U MPAKTHYECKIM
3aHATHUAM; H3Y9CHUH YIeOHOH TUTepaTyphl U3 OCHOBHOTO U JOIOJTHHUTEIFHOTO CIHCKA.

3a4€T 3ayer 1o KypCy HIpOBOAUTCS 11O ouneram. HpI/I NOATOTOBKE K 3a4€Ty HCO6XO,HI/IMO OIrpaTbCsd Ha UICTOYHUKU,
KOTOpbIC pa361/1pannc13 Ha JICKIIMAX B TCYCHUE CEMECTPaA. Ha 3agere CTYACHTY IpejiaracTcs 6I/IJ'[CT, B KOTOpOM
TpH BoOIpoca, HOCJ'ICILHI/Iﬁ 13 KOTOPBIX HOCUT HpaKTI/I‘{eCKI/Iﬁ XapakTep. Ilocne orBeta CTYACHTY MOT'YT OBITH
3aaaHbl JOIMOJIHUTCIIBHBIC BOIIPOCHI.



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

Bupn pabor MeTtoanyecKue peKOMeHIANUH

JK3aMeH DK3aMEeH 10 Kypcy IpoBOouTCs 110 Omieram. [Ipu moAroToBke K 3a4eTy HEOOXOAUMO ONMUPATHCS Ha UCTOYHUKH,
KOTOpBIC pa30Upalich Ha JICKIHSIX B TCUCHUE ceMecTpa. Ha sK3aMeHe CTylieHTy npeiaractcs Omier, B KOTOPOM
TPH BOTIPOCA, MTOCTEIHUI U3 KOTOPBIX HOCUT MpaKTHIecKuid xapakrep. [Tocie oTBeTa cTyieHTY MOTYT OBITh
3a/1aHbl TOTIOJTHUTEIFHBIC BOIIPOCHL.

10. IlepeyeHb MHPOPMALHOHHBIX TEXHOJIOTHIi, HCIOJIb3yeMbIX NPH OCYIIECTBJICHHN 00pa30BaTeILHOTO Mpomecca mo
JHCIHUITHHE (MOIYJII0), BKJIKYAs NMepevyeHb MPOrpaMMHOro o0ecnedeHds] 1 WHPOPMAHMOHHBIX CIPABOYHBIX CHCTEM (MpPH
He00X0AMMOCTH)

ITepeueHp WHQOPMAILMOHHBIX TEXHOJIOTHH, HCIONB3YyEeMbIX IIPH OCYIICCTBICHHM 00pa3oBaTEILHOTO Mpolecca Mo
IHCLIUILIMHE (MOYJII0), BKIFOYasl epedeHb MPOrpaMMHOr0 00eCIeYeHHs M HHPOPMAITMOHHBIX CIIPaBOYHBIX CHCTEM, IPEACTABICH
B [Ipunoxxenun 3 k paboueit mporpaMmme JUCIUTUTAHBI (MOIYIIS).

11. Onucanue MaTepUAJIBLHO-TeXHMYECKOIH 0a3bl, He0OXOAUMOM JJI5l OCylIecTBJIEeHHsI 00Pa30BaTeJILHOr0 Mpolecca mno
JMCHUILTHHE (MOYJT10)

Vuebnas ayautopust Ne 82 (423600, Pecriybnuka Tarapcran, r. Enabyra, yn. Kazauckas, a. 89) mis npoBeaeHus 3aHATHI
JIEKIIMOHHOTO THIIA, 3aHATUN CEMUHApCKOTO THUIIA, TPYNIOBBIX U HHIUBUAYAJIbHBIX KOHCYJIbTAIMH, TEKYIIEro KOHTPOIS U
NpoMeXyToyHo#l arrectaunu. Komruiekt mebenu (mocamounbix mect) 48 mT. Kommekr mebenu (1OCajoyHBIX MeECT) JUIst
npenofasatens 1 mr. MenoBast nocka HacTeHHas 2 mT. TpuOyHa | mT. IIpoexrop EPSON EB-535W | mit. IHTepakTUBHAs H0CKa
EliteBoard WR-84A10 1 wt. Hoyr6yk ICL Pil55 1 wir. Be6-kamepa 1 wt. Boixon B HTepHET, BHYTPHBY30BCKasi KOMITBIOTEPHAS
CeTh, JOCTYNl B OSJCKTPOHHYIO HH(OpMannOHHO-00pa3oBaTenbHyl0 cpexy. Habop y4eOHO-HArIsgHBIX IOCOOMHA: KOMIUIEKT
NPEe3CHTANH B 3JIEKTPOHHOM (hopMarte o IperofaBaeMol TUCHUILIHHE 3-5 IT.

VYuebnast aynuropust Ne 61 (423600, Pecnyonuka Tarapcran, r. Enabyra, yn. Ka3zanckas, 1. 89) mis npoBefeHus 3aHATHR
JEKIMOHHOTO THIA, 3aHATHH CEMHHApCKOTO THIA, TPYHIOBBIX W WHIWUBUIYAIbHBIX KOHCYJBTAllMH, TEKYIIETO KOHTPOJIS H
MPOMEKYTOYHON AaTTECTAlUH, MMOMEIICHUE IJIsI CaMOCTOSATENbHOW paborhl. Kommiuekt mebenu (mocamounbix mect) 30 mir.
Kommbrorepusiii  kimacc: kommbioTepsl Lenovo Thinkcentre m920x 18 mmr. Mouutopst Thinkcentre TIO24GEN3 18 .
WutepakTuBHasg nmaHens 1 mrt. MenoBas nocka HacTeHHass 1 mrT. Beixon B VHTepHeT, BHYTpUBY30BCKas KOMIBIOTEpPHAs CETb,
JOCTYII B 3JIEKTPOHHYIO HH()OPMaMOHHO-00pa3oBarenbHyto cpeny. Habop yueOHO-HarIsAHBIX MOCOOMI: KOMIUIEKT MPE3eHTAaIUi B
3JIEKTPOHHOM (hopMaTe 1O MPEMoaaBacMON AUCIUILUTHHE 3-5 IT.

12. Cpe}]CTBa aJjanTanvum 1rmnpenoaaBaHus AUMCHUMINVIMHBI K HOTpeﬁHOCTﬂM oﬁyqammnxcsl HHBAJIMJI0B M JHUI C
OrpaHUYC€HHBIMU BO3MOKHOCTAIMU 3/10POBbS

HpI/I H606XOI[I/IMOCTI/I B O6paBOBaTeJ’ILHOM nponecce NpUMCHAIOTCA CIACAYONIMEe MCTOJbl U TEXHOJIOTUH, 06J'I€1"‘IaIOH.II/I€
BOCHpUATUC I/IH(bOpMaLlI/II/I O6y‘laIOH.[I/IMI/IC$[ HWHBAJIMAAMU U JIMIIAMHU € OTPAHUYCHHBIMU BO3MOXKHOCTAMHU 310POBbA:

- CO3/laHHe TEKCTOBOW BEPCHM JTI000r0 HETEKCTOBOIO KOHTEHTA JJIsl €r0 BO3MOKHOTO NMPeoOpa3oBaHUs B albTCPHATUBHbIC
(hopMBI, yIOOHBIE IS Pa3IMYHBIX [TOJIB30BATENEH;

- CO3JlaHWE KOHTEHTAa, KOTOPBIA MOXKHO TPEICTaBUTH B pPa3lMYHBIX BHJaX 0€3 MOTepH MAHHBIX WIM CTPYKTYPHI,
MPEeyCMOTPETh BO3MOXKHOCTh MAacIITaOMpOBaHWS TEKCTa M M300pakeHWil 0e3 MoTepu KauecTBa, IPELyCMOTPETh JAOCTYIHOCTb
YIPaBJIEHUSI KOHTEHTOM C KJIaBUATYyPBI;

- CO3ZIaHHE BO3MOKHOCTEH Il 0Oydarommxcss BOCIPHHUMATH OJHY M Ty XK€ MH(POPMAILMIO U3 PAa3HBIX HCTOYHHKOB -
HaIrpuMep, Tak, YToOBI JIMNA C HAPYIICHUSAMH CITyXa MOIy4aid HHPOPMAIHIO BU3yaIbHO, C HAPYLICHUSIMU 3PEHHS - ayAHAIBHO;

- IpPUMEHEHHE NPOrPAaMMHBIX CPEICTB, OOECIEeUMBAIOIIUX BO3MOXKHOCTh OCBOCHHS HAaBBIKOB M YMEHHi, (GopMHpyeMbIx
JUCHUIUIMHOMN, 3a CYET AJIbTePHATHBHBIX CIIOCOO0B, B TOM YHCJIE BUPTYAJIbHBIX Ja00PaTOpUil M CUMYJISIIIMOHHBIX TEXHOJIOTHH;

- IPUMEHEHHE TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHI IS Iiepeady HH(GOPMAIUK, OPTaHU3AIMH PA3IUIHBIX (OpM
MHTEPAKTUBHOM KOHTAKTHON paboTel 0Oydaromerocst c IpernojaBaTesieM, B TOM YHCIE BeOWHApOB, KOTOpPBIE MOTYT OBITh
WCIIONIB30BAHBI JUIS TPOBEICHUS BHPTYAJIBHBIX JIEKIWH C BO3MOXKHOCTBIO B3aMMOJICHCTBHSA BCEX YYaCTHHKOB AWCTAaHIIMOHHOTO
0o0y4yeHHs, TMPOBEACHHUS CEMHHApPOB, BHICTYINICHWS C [OKJIAJaMH W 3aIIWTHl BBIIIOJHEHHBIX paboT, MPOBEICHHS TPEHHHIOB,
OpraHU3aINH KOJIJIEKTUBHOW pabOTHI;

- IpUMEHEHHE IMCTAHIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTHH JJISI OpraHu3aluu (OpM TEKYLIETOo M IPOMEKYTOYHOTO
KOHTPOJIS;

- YBCIWYCHHUEC IMNPOAOJDKUTCIIBHOCTU CAavu 06yqa}0m1/1M051 HWHBAJIMAOM WJIA JULOM C OI'PaHUYCHHBIMHU BO3MOKHOCTAMU
310POBbA q)OpM HpOMC)KyTO‘IHOﬁ aTTeCTaly 110 OTHOIICHHUIO K YCTaHOBHCHHOﬁ MMPOJAOJIKUTCIIBHOCTH UX CAaYU:

- MPOJIOJDKUTEINLHOCTH Caur 3a4€Ta WU 9K3aMeHa, MPOBOJMUMOT0 B MMChbMEHHOU hopme, - He Oosiee ueM Ha 90 MUHYT;

- TIPOJIOJDKUTENILHOCTH MOJITOTOBKH OOYYarOIIEerocsl K OTBETY Ha 3auéTe WM SK3aMeHe, IPOBOANMOM B YCTHOH (hopme, - He
6osiee yeMm Ha 20 MUHYT;

- IPOJIOJDKUTENIFHOCTH BBICTYIIEHHUS 00yYaloIerocst Mpy 3aluTe KypcoBoi paboThl - He OoJiee ueM Ha 15 MUHYT.

IIporpamma coctaBnena B coorBeTcTBUH ¢ TpeboBarmsamu ®I'OC BO wn yuebGHBIM mmanoMm mo Hampasiermo 09.03.03
"TIpuxnagnaas naGOpMaTHKa" U mpod o noaroToBky "lIpuknagaas nHPOpPMATHKA B SKOHOMHUKE"'.
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1. CooTBeTcTBHE KOMIIETEHIIHIl INIAHNPYEMbIM pe3yJibTaTaM 00yUYeHHs M0 TUCHUILINHE (MOIYJII0)

Kox m HamMeHoBanue | UHIMKATOPBI JOCTHKeHHs] KommeTeHuui | OuneHo4yHbIe cpeacTBa TeKylero
KOMIIEeTeHIIUH JJIs1 AAHHOM JMCHUIIIHHBI KOHTPOJISA M IPOMEKYTOYHOM aTTecTaluH
OIIK-1 Croco6eH | 3HaTh panuoHaIbHBIE CIOCOOBI IpHMeHEeHUs | Tekymmii KOHTPOJIb:
NIPUMEHSTh €CTECTBEHHOHAYUYHBIX 3HaHui, | JlabopaTopHBIe pabOTHI IO TEMaM
€CTeCTBCHHOHAYYHBIC W | TCOPETHUECKOTO W  JKCIepUMeHTanbHOro | Tema 2. OCHOBBI IMHEHHOTO
oOmIenHXKeHePHBIC HCCIIEeI0OBaHUs B po(eCCHOHATBHON | TPOTPaMMHUPOBAHHUS
3HAHMS, METOJbl | EATENbHOCTH,  TeopeTndeckue  OcHOBBI | Tema 3. [IpukianHbele ONTUMHU3ALUOHHBIE
MaTeMaTU4eCKOro METOZOB M Mojeneil  HcclefoBaHMs | METOJbI PELICHUs 3a/1a4 JMHEHHOTro
aHau3a U | omeparui. IIPOrpaMMHUPOBAHUS
MOJEJIMPOBAHU, Tema 4. Teopust IBONCTBEHHOCTH
TEOPETUYECKOT O u | YMmeTs palyoHaIBHO npuMeHsITs | Tema 5. Pemenue 3agau ne04icIeHHOTO
9KCIEPUMEHTANBHOTO €CTeCTBCHHOHAYYHble  3HAHUS, METOABI | MIPOrpaMMHUPOBAHUS
HCCIIeI0OBaHUS B | TEOPETHYECKOr0 M  AKCHepuMeHTansHoro | Tema 6. Pemenue 3agau HeTMHENHHOTO
po¢eCCHOHATBHO HCCIIEeI0OBaHUs B po(eCCHOHATBHON | TIPOTPaMMHUPOBAHHUS
JESATENBHOCTH JIeATENbHOCTH, pelaTh 3afadyd JUHEHHOIo
IIPOrpaMMHUPOBAHHUS rpadpUIecKuM u | TectupoBaHue o TeMam
CUMIUIEKCHBIM METOJIOM. Tema 1. OCHOBHBIE TIOHSTHS AUCIUTLTHHEI
Tema 2. OCHOBBI IMHEHHOTO
Brnagets  CIOCOOHOCTBIO  palMOHAIBHO | IMPOTPAMMHUPOBAHUS
MNPpUMCHATb CCTCCTBCHHOHAYYHbBIC 3HaHM, Tema 3. HpI/IKJ'IaI[HI)Ie OIITUMU3AITUOHHBIC
MCTObI TCOPETUIYCCKOT'O u METOABI PCIICHUA 3a1a4 JIMHEMHOTO
9KCIEPUMEHTAIBHOTO UCCIIeIOBaHUSA, | IPOTPAMMHUPOBAHUSA
MeToABl  HuccienoBaHus — omeparmid B | Tema 4. Teopus IBOHCTBEHHOCTH
npoQeCCUOHATBHOM JCSITeIBHOCTH. Tema 5. Pemenue 3a1a4 11eJ104UCIEHHOTO
MIPOrpaMMHUPOBAHUS
Tema 6. Pemmenue 3ama4 HETUHEHHOTO
MIPOrpaMMHUPOBAHUS
[IpomexyTounas arrecranms:
3auém, sxzamen

2. Kpurepun oneHMBaHUs c()OPMUPOBAHHOCTH KOMINeETeHIUI

HCCIIEIOBaHUs  OlepaLuii,

JIOIyCKast
HE3HAYMTENbHbIE OIINOKN
B paccyXIeHHusX u
BBIBOJIaX

HCCIIeIOBAaHUs Olepalui,
nonycxax THUIINYHBIC
OMHMOKK B PACCYKICHUIX
M BBIBOJAX

3aurteHo He 3auTeHo
Beicokuii ypoBeHb | CpeaHuii ypoBenb | Huskuii ypoBeHb | Huxe IOpoOroBoro
Komner | (oTiau4HO) (xopomuo) (Y10BJIETBOPUTEIBHO) YPOBHS
enuus | (86-100 6anoB) (71-85 6anno.) (56-70 6a10B) (Hey10BJIETBOPUTEJILH
0)
(0-55 6aJ1I0B)

OIlIK-1 3HaeT pamnuoHansHbIe | 3Haer OCHOBHBIE | 3HaeT ornenbHble | He 3HAeT
CIOCOOBI  TIPUMEHEHUs | palOHAJbHBIE  CIOCOOBI | palMOHAIBHBIE CHOCOOBI | panMOHAIBHBIE CIIOCOOBI
€CTECTBEHHOHAYYHBIX MPUMEHEHUS MIPUMEHEHHUS MIPUMEHEHHUS
3HAHUH, TEOPETHYECKOTO | €CTECTBEHHOHAYUHBIX €CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHBIX
U DKCIEPUMEHTAIBHOTO | 3HAHWM, TEOPETUYECKOTO U | 3HAHUM, TEOPETUYECKOro | 3HAHUI,

UCCIIEI0BaHHUs B | 9KCHEPUMEHTAIBHOIO U DKCIEPUMEHTAIBHOIO | TEOPETHYECKOrO u
npodeccrnoHaNbHOIM UCCIIEI0BaHUs B | HCCIIeOBaHUS B | DKCIEPHUMEHTAIBHOIO
JIESTENBHOCTH, npodeccroHaNbHOM npodeccroHabHOM UCCJIEI0OBaHUS B
TCOPETUIYCCKUC OCHOBBI JACATCIBbHOCTH, JACATCIBHOCTH, l'[pO(beCCHOHaJ'ILHOIZ
METOZOB W  MOJENEH | TeOpeTHUeCKHe  OCHOBBI | TEOPETHYECKHE OCHOBHI | JEATEIBHOCTH,
WCCIICIOBAaHMA OTIEpalliii | METOOB W MOAENeH | METOJOB W MOJENIeH | TeopeTHyecKne OCHOBBHI

METOJOB MW  MoOjeleH
HCCIIETOBAHUS

onepauuit

VYmeer palnyoHaIbHO
PUMEHSTh
€CTECTBEHHOHAYYHBIE
3HaHUS, METOJIBI
TEOPETHYECKOTO u
IKCTIEPUMEHTAIBHOTO
UCCIIeI0BaHMUS B
npodeccnoHamTbHOMI
JeATeIbHOCTH, — pellaTh
3aJa4un JIMHEIHOTO

YMeer paiuoHaIEHO
MPUMEHSTD
€CTECTBEHHOHAYYHEIC
3HaHUs, OCHOBHBIC METOIBI
TEOPETHYECKOTO U
OKCIICPUMEHTAIIBHOTO
HUCCIICA0OBAHUA B
npodeccnoHamTbHOM
JIeSTeNIbHOCTH, PELIaTh
3a]a4u JIUHEWHOTO

Ymeer paunoHnansHO | He ymeer panyonaibsHo
TIPUMEHSTh TIPUMEHS T
€CTECTBEHHOHAYYHBIE €CTECTBEHHOHAYYHBIE
3HAHM, OTJETIbHbIC | 3HAHUS, METObI
METO/Ibl TEOPETHYECKOTO | TEOPETUUECKOTo U

)4 OKCIICPUMEHTAJIBHOTO OKCIICPUMEHTAJIbHOTO
HCCIIeI0BAHUS B | uccnenoBanus B
po¢heCCHOHATIBHOM npodeccrnoHaTbHON
JeATENBHOCTH,  peliaTh | OesTeNbHOCTH, pellaTh
3a7a4un JIMHEHHOTO | 3a/1a4u JTUHEHHOTO




NpOrpaMMHUPOBAHUS
rpagu4ecKum u
CHMILIEKCHBIM METOJIOM.

NPOrpaMMUPOBAHUS
rpagu4ecKuM u
CHMILICKCHBIM METOJIOM,
JOIIyCcKast
HE3HAYHUTENbHBIC OLINOKH
B BBIOOpE palliOHAIBHBIX
METOIOB.

MIPOrpaMMHPOBAHUS
rpaguyecKum u
CHMILJIEKCHBIM
METOJIOM.O, JOIIyCKast
THIIMYHBIE  OMIMOKH B
PaCCyKICHUIX u
BBIBOJIAX

IIPOrpaMMHPOBaHUS
rpau4ecKuM U
CHMILIEKCHBIM METOJIOM.

Biageer crtocoOHOCTEIO
panroHAIBHO IPUMEHSATh
€CTECTBEHHOHAYYHBIE
3HAHMS1, METO/IBI
TEOPETHYECKOTO U
9KCIEPUMEHTAILHOTO
WCCIIEJIOBaHMUS, METO/IBI
HCCJICI0OBaHMs OLlEpaLUi
B IpOoeCCHOHATBHOM
JESATEIBHOCTH

Biageer crtocoOHOCTEBIO
panMoOHAIBHO MPUMEHSTH
€CTECTBEHHOHAYYHbIE
3HAHMUS, OCHOBHBIE METO/BI
TEOPETHYECKOTO U
9KCTIEPUMEHTAIBHOTO
UCCIIEJOBaHMUS, METO/IBI
HCCJICI0BaHUs OLlEPALUN B
npodeccHOHaTBHOMN
JEATEIBHOCTH, IOIyCKast
HE3HAYHUTEIbHBIE OIINOKH
B BBIOOpE palMoOHaIbHBIX
METOJIOB

Braaneer cnocoOHOCTBIO
paLOHATBHO MPUMEHSTH
€CTECTBCHHOHAYYHBIC
3HAHUS, OTEILHEIE
METO/IbI TEOPETHYCCKOTO
U 3KCIICPUMEHTAIILHOTO
HCCIICIOBAHHUS, METObI
HCCIICIOBAHUS ONepanui
B IIpodeCCHOHATBHON
JeATENIHOCTH, JOIMYyCKast
TUNHWYHEIE OIIUOKH B
paccyxIeHusx u
BBIBOJIAX

He Bimageet
CIIOCOOHOCTBIO
paIMOHATBEHO
TIPUMEHSTh
€CTECTBCHHOHAYYHBIC
3HAHUS, METOBI
TEOPETUUECKOTO U
SKCIIEPUMEHTAILHOTO
HCCIIENOBAHMS, METOIBI
HCCIIE0BAHUS
onepauuii B
po¢eCCHOHATBHOMN
EITENLHOCTH

3. Pacupenesnenne oueHok 3a opMbl TeKyLIEro KOHTPOJISI U IPOMEKYTOYHYIO aTTeCTALNIO

4 cemecTp:

Texkymui KOHTPOJIb!

JlabopaTopHbie pabOTHI IO TEMaM

Tema 2. OCHOBBI IMHEHHOTO MTPOrPaMMHUPOBAHUS

Tema 3. [IpukiaagHpic ONTHMUA3AMUOHHBIC METOIBI PELICHHUS 33724 JTHHEHHOTO MPOTPaMMUPOBAHHUS
MaxcumansHoe kommdectBo OamtoB mo BPC - 50.

Hroro 50 6amnos

IIpome:kyTouHasi aTTecTamus — 3a4€T - 50 O6aoB.

[IpomexyTouHas aTTecTalysl MPOBOJHUTCS ITIOCIE 3aBEPIICHUS H3YYEHHS MUCHUIUIMHBI WINM €€ 4acTH B (OpMe, OmpenensieMoi
y4eOHBIM IUTAHOM 00pPa30BaTENBFHOM MPOTPaMMBI C LENBI0 OIECHUTH paboTy OOYYaIOIIErocs, CTEIEeHb YCBOCHHUS TEOPETHUECKHX
3HaHUil, ypOBeHb CPOPMUPOBAHHOCTH KOMIIETECHIIUH.

[IpenonaBaTens, MPUHUMAIOIUIN 3a4deT oOecledYnBaeT CIy4alHOE paclpe/ielleHHe BapHaHTOB 3a4ETHBIX 3aJaHUN MeEeXIy
00y4YaroIIMMHCSI C TIOMOIIBIO OMJIETOB HM/WJIM C NPUMEHEHHEM KOMIIBIOTEPHBIX TEXHOJIOTHIA; BIIPaBe 3a/1aBaTh 00ydaromeMmycs
JIOTIONTHUTEIIBHBIE BOIIPOCH! U 1aBaTh JOTIOJHUTEIbHbIE 3aJaHHUsI IOMUMO TeX, KOTOPhIE yKa3aHbI B OMIIETe.

3ader mpoBoguTcs 1o Ouieram. B kaxkaom Owiiere 1Ba OLIEHOYHBIX CpPEACTBA: YCTHBIM MM NHCHMEHHBIN OTBET Ha BOIIPOC U
peleHue 3a1a4u.

YCTHBIHM WK TUCEMEHHBIH 0TBEeT — 20 6ayuios.

Pemenne 3agaum — 30 6aiuios.

Hroro 20+30=50 6amos.

Oo1m1ee KoMIecTBO OAJUTOB 110 IUCIHITDIMHE 32 TEKYIIHH KOHTPOJb M MPOMEXKYTOUHYIO aTrTectaruo: 50+50=100 6amios.

CooTtBeTcTBHE 0AJIJIOB U OILEHOK:
Jns 3auera:

56-100 — 3auTeno
0-55 — e 3auTeHO

5 cemecTp:

Texkymuii KOHTPOJIb!

JlaGopaTtopHsie pabOTHI IO TeMaM

Tema 4. Teopust ABOCTBEHHOCTH

Tema 5. Pemenne 3a1a4 1eJI04MCIEHHOTO MPOTrPaMMHPOBAHUS
Tema 6. Pemenue 3aaq HETMHEHHOTO IPOTPAMMHUPOBAHHUS
MakcumanbHoe konrdectBo 6amios o bPC - 40.

TectupoBaHue 1o TeMam

Tema 1. OCHOBHBIEC TOHATHS TUCITUTUTHHBI

Tema 2. OCHOBBI IMHEHHOTO MPOrPaMMHPOBAHUS

Tema 3. [IpuknagHble ONTUMU3ALUOHHBIE METO/IbI PELIEHHUS 3a7a4 IMHEHHOTO MPOTrpaMMUPOBaHUS
Tema 4. Teopust IBONCTBEHHOCTH

Tema 5. Pemenue 3afau eI09UCISHHOTO IPOrPaMMUPOBAHUS

Tema 6. Pemenue 3aau HeTMHEHHOTO IPOTrPaMMUPOBAHUS



MaxkcumansHoe konunyectso 6auios o bPC - 10.
Hroro 40+10= 50 GauioB

IIpome:xxkyTouHast aTTecTanus — dk3aMeH - 50 Oanios.

IIpomexyTouHas aTTeCTalUsl MPOBOJHUTCS IIOCIE 3aBEPLICHUS M3YYCHHS NUCHUIUIMHBI WINM €€ 4acTH B (opMe, ONpenensieMon
y4eOHBIM IUTAHOM 00pPa30BATENBFHOM MPOTPaMMBI C LENBI0 OIECHUTH paboTy OOYYaIOIIErocs, CTEIEHb YCBOCHUS TECOPETHUECKHX
3HaHHH, ypPOBEHb CHOPMUPOBAHHOCTH KOMITETCHIIUH.

[IpenonaBaTenp, NMPUHUMAIONIMH SK3aMEH O0ECHEeYMBAET Cily4alHOE paclpeieieHHe BapUaHTOB SK3aMEHAI[MOHHBIX 3aJaHuil
MeXay OOydJalolmMMHUCsS C IOMOLIbI0 OWJIETOB W/MIM C IPUMEHEHHEM KOMIIBIOTEPHBIX TEXHOJIOIWH; BIIpaBe 3aJlaBaTh
00y4aromemMycst JONOJIHUTEIbHBIE BOIPOCH! M 1aBaTh JOIOIHUTENbHBIE 3aJaHUs] IOMUMO TeX, KOTOphIEe YKa3aHbl B OMIeTe.
OKk3aMeH MPOBOAUTCA Mo OmieraM. B kaxioM Ouiere /Ba OLEHOYHBIX CPEACTBA: YCTHBIN WJIM IMUCbMEHHBIH OTBET HA BOIPOC U
MpPaKTUYECKOe 3aJaHUeE.

YCTHBIHN WM THCEMEHHBIH 0TBEeT — 20 6aios.

IIpaxTtrdeckoe 3amanue — 30 Gaymios.

Hroro 20+30=50 6amos.

Ob1m1ee KoMMIecTBO OAJUIOB 110 AUCIHUITIMHE 32 TEKYIIHH KOHTPOJb M MPOMEXYTOUHYIO aTrTectaruro: 50+50=100 6amios.

CootBercTByE 0aI0B U OLEHOK:
Jns sx3amena:

86-100 — orsimuHO

71-85 — xoporio

56-70 — ynoBIETBOPUTEIHHO
0-55 — HeynOBIETBOPUTEITHHO

4. OueHoYHbIe CPeCTBA, MOPSIAOK UX MPUMEHEHHUs H KPUTePHH OLleHUBAHUS

4.1. OueHoYHBbIE CPeICTBA TEKYLero KOHTPOJIS

4.1.1. JlaGopaTopHbie padoThI

Tema 2. OCHOBBI TMHEHHOTO ITPOrPaMMHUPOBAHUS

Tema 3. IlpukinagHple ONTUMU3AIMOHHBIC METO/IBI PELICHUS 33134 JIMHEHHOTO MTPOrpaMMUPOBaHHS
Tema 4. Teopust IBOHCTBEHHOCTH

Tema 5. PemieHue 3aa4 1e104MCIEHHOIO IPOrPaMMUPOBAHUS

Tema 6. Pemenue 3aau HeTMHEHHOTO IPOTPaMMHUPOBAHUS

4.1.1.1. Tlopsigok MpoBeIeHMSI.

JlabopaTopHBIe PaOOTHI IPOBOIATCS B YACH ayAUTOPHON PaOOTHI.

Ilepen BeIMONHEHWEM KaXIOW pabOTHl CTYISHTHI-O0aKalxaBphl MOJDKHEI HpOpadoTaTh COOTBETCTBYIOIIMH MaTepHA,
UCIIONB3YS KOHCIIEKTHI TEOPETHUECKUX 3aHATHIA, IIEPHOANICCKIE U3TaHUs, YIeOHO-METOAMIECKIE TOCOOUS B yIeOHUKH.

ITo OKOHYAHWH 3aHATUI CTYICHTHI O(OPMILIIOT OTUYET MO KaXKI0H padboTe, coOIoIas caeay oy Gopmy:

e HanmeHOBaHUE TEMBI;

Lens paboThI;
3anaHue U cofiepKaHue BBITIOJTHEHHON PadoTHI,
IInceMeHnHbIE OTBETHI HA KOHTPOJIbHBIC BOIIPOCHI.
BrIBOIBI IO TIpOIETaHHON paboTe.
CHHCOK UCTIOJIb30BAHHBIX HCTOYHHKOB.

4.1.1.2 Kputepun oneHNBaAHUSA

4 cemecTp

43-50 6a/110B CTABUTCS, €CJIM 00yJYAKOIIHIACS:

IIpaBunbHO BBINOIHUI Bee 3afaHus. [IpoaeMoHCTpUpoBall BHICOKMM ypOBEHb BialeHUs MaTepuanaoM. IIposBiaeHsl IpeBOCXOHbIE
CIOCOOHOCTH MIPUMEHATH 3HAHUA 1 YMEHUSA K BBITIOJTHEHUIO KOHKPETHBIX SajlaHHﬁ.

36-42 0aJIJIOB CTABUTCS, €CJIH 00yYaArOIIUiiCcs:

[IpaBuabHO BHIMOJHWI OOJBIIYI0 YacTh 3amaHuid. [IpHCyTCTBYIOT He3HaunTenbHBIE OMMOKH. ITpogeMOHCTPHUPOBAH XOPOIIMHA
YPOBEHL BJIAaJICHUA MaTCpUATIOM. HpOfIBJ’IeHLI CpeaHue CIIOCOOHOCTH NMPUMEHATH 3HAHUA W YMEHHUS K BBIINOJHCHHUIO KOHKPCTHBIX
3aJaHUH.

28-35 6aJ10B CTAaBUTCS, €CJIH 00yJaromuiics:

3amaHus BBIIOTHKI OoJiee YeM HamoJIOBHHY. [IpHCYTCTBYIOT cephE3Hble OomuOku. [IpoaeMOHCTPHPOBAH yIOBIICTBOPUTEIBHEIN
YPOBCHb BJAJCHHS MaTepuaioM. [IposBICHBI HU3KHE CIIOCOOHOCTH NMPUMEHSTH 3HAHHWS W YMCHHS K BBIMOJHCHHIO KOHKPETHBIX
3aJlaHui.

0-27 6a10B CTaBUTCS, €CJIM 00yJIAIOIIHIiCS:

3amaHus BBHIOJHWI MCHEE YeM HaIOJOBHHY. [IpOIEMOHCTPUPOBAH HEYAOBICTBOPUTEIBHBIA YPOBEHb BIAJICHUS MAaTCPUAIIOM.
HpOS[BIIeHBI HEOOCTAaTOYHBIC CIIOCOOHOCTH MPUMCHATH 3HAHUA U YMEHHUA K BBIITOJIHCHUIO KOHKPETHBIX SaIIaHHﬁ.

5 cemectp

35-40 6aJ1JI0B CTABUTCS, €CJIH 00yJarOmuiics:



[IpaBuiabHO BBHIIOTHHUI BCe 3afanus. [IpoJeMOHCTPUPOBA BRICOKUN YPOBEHb BIaJICHUS MaTepuaiioM. IIposiBICHBI TPEBOCXOIHEIC
CHOCOOHOCTH MIPUMEHSATH 3HAHUS M YMEHUS K BBHITIOJTHEHUIO KOHKPETHBIX 3a/IaHHUMH.

29-34 6aj1;10B CTABHTCS, €CJIH 00yUaIOIIHiics:

IIpaBunbHO BHITIONHWI OONBINYIO YacTh 3afaHWid. [IpUCYTCTBYIOT HE3HAYUTENbHbIC OIMUOKH. [IpOAEeMOHCTPHPOBAH XOPOIIHMA
YPOBEHb BIaJeHUS MaTepuaioM. [IposBIeHBI cpenHue CIIOCOOHOCTH NPUMEHSATh 3HAHWS M YMEHHUS K BBIIOJHCHUIO KOHKPETHBIX
3aJaHUMN.

23-28 6aJ1JI0B CTABUTCS, €CJIH 00yYalouuiics:

3amaHus BBIIOJIHUI Oojiee 4eM HamoJoBHHY. [IpHCYTCTBYIOT cephE3Hble ommOku. [IpoeMOHCTPHPOBAH yIOBICTBOPUTEIBHBIN
YPOBCHb BJAJICHHUS MaTepuajioM. [IpOsBICHBI HU3KHE CIIOCOOHOCTH MPUMCHSTH 3HAHHWS U YMCHHS K BBIMOJHCHHIO KOHKPETHBIX
3a/1aHUH.

0--22 6a/JI0B CTABUTCS, €CJIM 00yJIAFONIHIACS:

3amaHus BBIMOJHUI MCHEE YEM HAIOJOBHHY. [IpONEMOHCTPUPOBAH HEYIAOBICTBOPUTEIBHBIA YPOBCHb BIAJICHHUS MAaTCPUAIIOM.
IIposiBiICHBI HETOCTATOYHBIC CIIOCOOHOCTH MMPUMEHSThH 3HAHUS M YMCHHUS K BBITOJTHCHHUIO KOHKPETHBIX 3aJJaHU.

4.1.1.3. Coaep:xaHue OLIEHOYHOI0 CpeICTBA
Temer 2-6
4 cemecTp

JlabopaTopHas paGora Nel

I'paduueckoe pemienne 3a1a4u JMHEHHOT0 NPOrPaMMHUPOBAHUS
Pemmre rpaduyecku cnemxyromye 3aaauu.

1. ®upma BeImyckaeT muaThd ABYX mozeneit A u B. Ilpm sTtom ucnonssyercs
TKaHb TpeX BUI0B. Ha M3roToBineHne oqHOro ruiathst Moaenu A tpebyercs 2 M TKaHU
NepBOro BUJa, | M TKaHM BTOPOro BUAA, 2 M TKaHU TpeTbero Bujaa. Ha usrorosnenue
OJHOro Iuiathst Mojenu B TpeOyercst 3 M TkaHu nepBoro Bujaa, | M TKaHH BTOpPOTO
BUJa, 2 M TKaHM TPEThEro BUJA. 3amachl TKaHM MEPBOrO BUAA COCTaBISAIOT 21 M,
BTOpOro Buja - 10 M, TpeTsero Buja - 16 M. Beimyck oiHOro u3senust Tuna A npuHOCUT
noxox 400 n.ex., ogaoro uzaenus tuna B - 300 g.en.

CocraBbTe IUIaH MPOU3BO/JCTBA, 00ECIEUNBAOIINIT (PpME HAMOOIBIINIA T0XON.

2. Tlpu OTKOpME KaK[oe >KMBOTHOE [OJDKHO TONY4YHTh HEe MeHee 9 e
MATATEBHOTO BEIECTBA S|, HE MeHee 8 ejI. BemecTBa S, u He MeHee 12 e, BemecTsa
S;. Jlus cocTaBjieHHMsi palMOHAa WCHONB3YIOT J1Ba Bujga kopma. CojepikaHue
MUTATENIbHBIX BEIIECTB B | KK KaXKJAOr0 KOpMa M CTOMMOCTh KOpMa MNPHBEJICHBI B

Tabauie:
CopeprkaHue MUTaTeIbHbIX
[TuTaTenbHOE BEIIECTBO BewecTs B 1 kr kopma (ex.)
Kopwm 1 Kopwm 2
Sy 3 1
S, 1 2
S; 1 6
CroumocTs | kr kopma (z1.e1.) 4 6

CocraBbTe JHEBHOH pAalMOH HYKHOH NHUTATENLHOCTH, MHHUMH3MPOBAB
JICHEXKHBIE 3aTPAThl HA HTOT PALMOH.
3. Pemmre rpaduuecku 3agady JMHelHoro mnporpammupoBanus. Haitnure
MaKCUMaJbHOE 1 MHHHMAJIbHOE 3HAY€HHUE LIeJIeBOil (hyHKLUH.
F = x, + x, = max (min)

3x, +x, 28,
X, +2x, 26,
X —x, <3,

raex,,x, = 0.

JladopaTopHasi padoTa Ne2

CHuMIUIEKCHBII MeTO/ pelIeHH sl 321241 JIMHEIHHOI 0 IPOrPaMMHUPOBAHMS



Penmate cUMITIIEKCHBIM METOJIOM ClIeyroniue 3aaaqu.

1. F =3x +4x, — max
X +2x, +x, =4,

X tX,tx, =3,

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

x 20, j=15.

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

X, +x, +x,=5,

x 20, j=15.

S cemectp
JlabopatopHas pabota Ne3

Pemenne OJHOMHACKCHBIX 3a1a4 JIMHEHHOTO IporpaMMHpOBaHUs € UCIIOJIB30BAHUCEM Microsoft Excel

Juist Toro uto6s! permmts 3agaqy JII1 B TabmmaroM penakrope MicrosoftExcel, He00X0AMMO BBITIONHUTD CIIETYOIITHE
JNICUCTBUSL.

1BBectn YCJIOBHUEC 3a1a1U:

CO3/aTh FKpaHHYIO (hOpMY AJis BBOJA YCIOBUS 3aJauH:

. MePEMEHHBIX,

- nesnesoit pynkiuu (LID),

. OTpaHHYCHUIA,

. T'PaHUYHBIX yCIOBHH;

BBECTH UCXOJHBIC IAHHBIC B SKpaHHYIO (hopmy:

. k03 dunuentsr LD,

. K03(h(DUIIMEHTHI TIPH NIEPEMEHHBIX B OTPaHUYCHUSIX,

. IIPaBbI€ YacTH OTPAaHUICHUI;

BBECTH 3aBUCHUMOCTHU U3 MAaTEMaTHYECKON MOJIENIN B SKpaHHYIO (popmy:

. ¢dopmyny mns pacuera LD,
. (bopMyJIBI TS pacueTa 3HAYCHUI JIEBBIX YacTel OrpaHUYCHHIA;
3anath LD (B okHe «llouck pereHus»):

u LIEJICBYIO SIYCHKY,

u HarmpasieHue ontumusaiuu [D;
BBCCTH OI'PAHUYCHUSA U TPAHUYHBIC YCIIOBUS (B okHe «Ilonck peIHeHI/IH»)I

. SIMEUKH CO 3HAUYCHUSIMU NIEPEMEHHBIX,

u TPpaHUYHBIC YCJIOBUA MJIST JOITYCTUMBIX 3HAYCHHI NEPEMCHHBIX,

- COOTHOIIIEHHS MEKIY MPABBIMHU U JIEBBIMH YaCTSIMH OTPAHHUYCHHIA.
2PemmuTh 3a1a4y:
a) ycmanogumo napamempul peuienus 3a0ayu (B okue «ITONCK pemeHus»);
b) sanycmums 3a0ayy Ha peuierue (B okHe «I10MCK peLIeHus»);

C) evibpamv  popmam 6b1800a peuienus (B OkHe «Pe3yIbTaThl TOUCKA PEIICHUS ).

TMPUMEP PELIEHUS OJJHOWHJIEKCHOM 3AJAUM JITT

PaccmoTpuM mpuMep HaXOXKJIEHUS peLIeHHs! IS clieAytolel oqHOuHaeKCcHO M 3aaayun JIIT:

L(X )=130,5x, + 20x, + 56x, +87,8x, = max;
-18x, +2x, + x, —4x, =756,
—6x, +2x, +4x, —x, 2450, (1.1)
4x —15x,+104x, +13x, <89,
.3 =14,

i =



BBOJI NCXO/JHBIX JAHHBIX

Cosz0anue skpanou hopmul u 8800 8 Hee YCA08US 3A0a4U
OkpanHas (opMa Ui BBoJIA YCIoBUit 3amaun (1.1) BMecTe ¢ BBEICHHBIMHU B HE€ HCXOAHBIMHE JaHHBIMU TIPE/ICTABICHA HA

puc. 1.1.

2 Microsoft Excel - NMpumep_1_xls
”ﬁ Fatin [paeka Bug Boraeka Fopmar Cepeuc JaHHele OkHo 7 ;Iilﬂ
Fé d =]
A [ B | ¢ [ b | E[] F | & | H [ 3T
1 NEPEMEHHBIE —
2 |Mma A1 A2 A3 #d
3 | ZHauchue | | | | |
4 |HusH.rp. 1] 1] 1] 1] L@
5 JHa4eHwe Hanpaen.
6 |Kosg. LU0 | 1305 20 g6 878 Jmax
7
] OMPAHWUYEHHA i
9 |Bug Iee. 4acTe | 3Hak Mpae. 4acTe
10 | Orpan. 1 -1.8 2 1 -4 = 756
11 |Orpan.2 £ 2 4 -1 = 450
12 |Orpan.3 4 -1.5 10,4 13 <= g9
|JF‘|F|N|\"HET1 Annets f | 4] | HJJ

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

B okpanHOlii ¢dopme Ha puc. 1.1 kaxmoidl mnepeMeHHOW U KaxaOMy KOI(p(QHUUUEHTY 3ajaydl IOCTaBlIeHa B
COOTBETCTBHE KOHKpeTHasi siueiika B Excel. Mms sveliku coctoutr u3 OykBbl, oOo3Hayaromied cronden, U LUQPHI,
0003HavaroIIEH CTPOKY, Ha TMEpPECCUCHUH KOTOPBIX HaxomuTcs o0bekT 3amaun JIII. Tak, Hampumep, NEPEMEHHBIM 3a1add
(1.1) cootBercTByIOT sueiixu B3 (X1), C3 (*2), D3 (*3), E3 (*4), kospduumentam [P coorsercTByIoT siueitku B6 ( C1 =
130,5), C6 ( €2 = 20), D6 ( ©3 = 56), E6 ( ©4 = 87,8), npaBbIM YacTsAM OrpaHHUCHHIT COOTBETCTBYIOT stueitkn H10 ( by = 756),

H11 (P2=450), H12 (P3=89) u .1,

B600 3asucumocmeit uz mamemamuyeckou MoOeiu 8 IKPAHHYIO Gopmy
3aBucumocTs Juid LI
B sueiiky F6, B xotopoii Oymer otoOpaxathscs 3HaueHue [P, HeoOxomumo BBecTH (OpMYITy, IO KOTOPOH 3TO
3HadeHue OyneT paccunrano. CornacHo (1.1) 3nauenue L{® ompenensercs BepakxeHIEM

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

Hcnonb3yst 0003HaueHus! cOOTBETCTBYIOMMX siueek B Excel (cm. puc. 1.1), popmyny mnst pacuera LD (1.2) moxkHO
3aIrcaTh Kak CyMMY MPOM3BEICHUI KaXK/IOW U3 sUeeK, OTBEICHHBIX JUIs 3HaYeHUH nepemenHbix 3amaun (B3, C3, D3, E3), na
COOTBETCTBYIOIIYIO SUEHKY, OTBeJeHHYIO Ut Koadunuenros LD (B6, C6, D6, E6), To ecth

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

YroOsl 3a1ath Ghopmyiy (1.3) HeoOxomumo B siueiiky F6 BBecTH ciemyroliee BRIpaKEHNE U HAXKATh KiIaBuiny «Entery

=CYMMIIPOU3B(B$3:E$3;B6:E6), (1.4)

rue CUMBOJ $ mepen HOMEPOM CTPOKH 3 O3HAYaeT, YTO IPH KOMUPOBAHUH 3TOW (OPMYIBI B IpyrHe MecTa JIHCTa
Excel Homep cTpoku 3 He U3MEHUTCS;
CHMBOJI: O3HAa4aeT, 4To B opMyJie OyIyT UCHOIb30BaHbl BCE STUCHKH,


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

pacmoyioKeHHBIE MEXIY sueikaMi, yKa3aHHBIMU CJIeBa M CIpaBa OT JABoeTOouMs (Hampumep, 3anuch B6:E6 ykaspiBaeT Ha
sueiiku B6, C6, D6 u E6). ITocine 3toro B nieneBoi siuelike nosisutcs 0 (HyneBoe 3HaueHue) (puc. 1.2).

2 Microzoft Excel - Mpumep_1_xls

”E Pain [paska Bug Boraeka Popmar Cepewc Jadeie OkHo 7 ;Iilﬂ

Fé =] =| =CYMMNPOKW3B(ES3: E$3;B6:E6)
A | B | ¢ | b | E | F | & | H |

1 NMEPEMEHHLIE —
2 |Mma X1 2 X3 #4

3 |3HaveHue | | | | |

4 |[HekH.rp. 0 0 ] 0 L g

5 3Ha4eHWe  Hanpagen.

6 |Kosp. U | 1305 20 56 878 Omax

7

i OrPAHHMEHHA i
9 (Bug INeB. yacTe 3Hak Mpae. 4acTe

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

11 |Orpan.2 a] 2 4 -1 0== 450

12 |Orpan.3 4 -1.5 104 13 0== g9

Ijﬂ ¥ [M] el Tners /o | 4] | LIJJ

Puc. 1.2. Dxpannas ¢hopma 3amaun (1.1) mocie BBoga Bcex He0OXoaUMBIX Gopmyt (Kypcop B siuetike F6)
[pumeuanuel.l. CymectByeT apyroii crocod 3aganus ¢pyakunii B Excel ¢ momompro pexnma «BcraBka
GyHKIMIH», KOTOPBIHA MOYKHO BBI3BATh u3 MEHIO

«BcTaBka» WM Npu HaXKaTUX KHOTIKHU « fx «a CTaHJApPTHOM MaHeu HHCTpYMEHTOB. Tak, Hanpumep, popmyiy (1.4) MoxHO
3a71aTh CICAYIOUIMM 00pa3oM:

. Kypcop B moinie F6;

- Ha)kKaB KHOTIKY « fx »,BbI30BHTE OKHO«MacTep hyHKuuii — mar 1 u3 2»;

. BeIOepHTE B OKHE «KaTeropus» kareropuro «MaTeMaTndecKue»;

. B okHe «DyHkuus» Bideputedynkimo CYMMIIPOU3B;

. B nosiBuBlieMcsi okHe «CYMMIIPOU3B» B ctpoky «MaccuB 1» BBeaute Bhipaxkenune B$3:E$3, a B

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

. ocJie BBOJa A4eeK B CTPOKU «MaccuB 1» u «MaccuB 2» B OKHE
«CYMMIIPOUM3B» mosBATCS YHACIOBBIC 3HAUYCHHS BBEJCHHBIX MacCHBOB (cM. puc. 1.3), a B 3kpaHHOU (opme B sueiike F6
MOSIBUTCS TEKyIIee 3HaYeHNE, BEIYUCICHHOE 10 BBEJICHHON (opMyite, To ecTh O (Tak Kak B MOMEHT BBO/Ia (pOpMYJIbI 3HAUECHHS
MIEpEMEHHBIX 3aJja4l HyJIEBbIE).

YMMOPCIASE
Maccuel = {0;0;0;0%F
Maccez |B6:E6 T = {130,5:20;58;87,8}
MaccHes I :-;J =
=10

ED3B|:IEIIJJ,EET Ty Mt I'IFIEIH3BE,|'J,EHHF1 COOTEETCTEYHIWMX 3NEMEHTOE MACCHEDE .

Maccuel: maccke] jMacckeZ; ... oT 2 g0 30 MACCHEDE, YeH KOMOOHEHTE! Hy3HO
NEpEMHOXHTE 3 33TEM CRO¥HTE, Bre MACcCHER! A0M#HEl HMETE OAHY H
TY#E PASMEPHOCTE,

@ | IHaqeHHe: 0 (04 I JTMEHa

Puc. 1.3. Brog ¢opmyist i pacuera LId B okHO «Mactep QyHKIHID



3asucumocmu 0nia 1e6blx yacmeu 02paHuyeHull
JleBpie wactu orpanmueHuil 3amauu (1.1) MOPEnCTaBISIOT COOOW cymmy npouszgederutl KaXIOW W3 SUCCK,
OTBEJCHHBIX Ul 3HaueHU! nepeMeHHbIX 3azaun (B3, C3, D3, E3), Ha COOTBETCTBYIOUIYIO A4YEHKYy, OTBEJACHHYIO AJIS
k03(p¢unmentoB koHkpetHoro orpanuuenus (B10, C10, D10, E10 — 1-e orpammuenue; B11, C11, D11, El11 — 2-e
orpannyenue u B12, C12, D12, E12 — 3-e orpannuenue). @opmyiibl, COOTBETCTBYIOLINE JIEBBIM YacTsM OrpaHUYCHHH,
mpeacTaBiIcHbI B Ta0d. 1.1.

Tabauya 1.1
@DopMyITBl, OITUCHIBAIOIMIKE OrpaHmdeHns Moaend (1.1)

JleBast yacTh OrpaHUYEHUS ®dopmyna Excel

-1,8x1 + 2X2 + X3 - 4X4 pin
=CYMMITPOU3B(B$3:E$3;B10:E10)
B10 x B3+ C10 x C3+ D10 x D3+ E10 x E3

-6x1 +2x0 + 4X3 - X4 yyy
=CYMMITPOU3B(B$3:E$3;B11:E11)
B11 x B3 + C11 x C3 + D11 x D3 + E11 x E3

4x1 -1,5x2 +10,4X3 +13X4 yu
=CYMMIIPOU3B(B$3:E$3;B12:E12)
B12 xB3+ C12x C3+DI12xD3+EI12 x E3

Kak BumHO U3 Tadm. 1.1, dhopmysl, 3amatomiye JeBble YaCTH OrpaHUdeHIH 3anaun (1.1), oTamyaroTes Ipyr OT Apyra
u oT Gopmynsl (1.4) B neneBoil siueiike F6 TOIBKO HOMEPOM CTPOKH BO BTOPOM MAacCHBE. DTOT HOMEp OIpeAeiseTcs TOW
CTPOKOH, B KOTOPO# OrpaHHuYCHHE 3alKCaHO B 3KpaHHOH (dopme. [loaTomy ais 3afaHus 3aBUCUMOCTCH UIS JICBBIX YaCTCiH
OTpPaHUYCHUH JOCTATOYHO CKONMHUPOBATH (POPMYIy W3 IENCBON SUCHKM B SUCHKH JICBBIX YacTed orpaHwdeHuil. s storo
HEOOXOIUMO:

. MMOMECTHTh KypCOp B TOJIe IeNicBoi sueiiku F6 u cxomupoBaTh B Oydep comepkumoe sueiiku F6
(xnaBumamu «Ctrl-Insert»);

u MTOMEMIATh Kypcop IMOOYEPEIHO B MO JICBOM YaCTH KaXKIOTO U3 OrpaHndeHui, To ectb B F10, F11 uF12,
1 BCTaBILITh B OTH MOJ comepxkumoe Oydepa (kmaBumamu «Shift-Insert») (mpu 3ToM HOMEp sYEEK BO BTOPOM MAaCCHBE
(dhopMyIbl OyIeT MEHATHCS HAa HOMEP TOHM CTPOKH, B KOTOPYIO ObLiIa MPOM3BE/ICHA BCTaBKa U3 Oydepa);

. Ha skpane B nosisix F10,F11 u F12 nossurcs 0 (HyneBoe 3Hadenue) (cM. puc. 1.2).

I[MTPOBEPKA ITPABWJIBHOCTU BBEJAEHUA ®OPMVYJI

Js mpoBepKH NPaBUIBHOCTH BBEIEHHBIX ()OPMYI NMPOM3BOAUTE IOOYEPETHO ABOIHOE HaXKAaTHE JICBOH KIIABHIIN
MBIIIN Ha siueiiku ¢ popmynamu. [Ipu 3ToM Ha KpaHe paMKOi OyIyT BBIIENSTHCS SYSHKH, UCIOIb3yeMble B JopMyJe (pHuc.
1.4 u 1.5).
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> Microzoft Excel - MNpumep_1 . xls
”ﬁ Paiin [paeka Buo Boraeka Poprar Cepevc Jaddeie OkHo 7 ;lilﬁl
cymmipolisE | 7| X o =| =CYMMNPOWZE(B$3:E$3; B5: ER)
A [ B | ¢ | 0 | EJ| _F | & [ H [ =T
1 NEPEMEHHLIE —
2 |KmaA w1 we #a #d
3 | ZHaverue | | | | 1
4 |HusH. . ] ] ] ] L
] 3HaqeHwe Hanpaen.
6 |Foad LD | 130 5 20 ol 87 8 =CYMMINPOWIB(BEYS Eb3; B ER)
7
a OMPAHHUEHKWA o
3 |Bug TleE. 4acTe 3Hak MNpae. 4acTe
10 | OrpaH. 1 18 2 1 -4 0= 756
11 |OrpaH.2 -B 2 4 -1 0 == 450
12 |Orpan.3 4 -14 104 13 0 == a3
H1|q4 » (M mert f M3 [/ | 4] ]

Puc. 1.4. [IpoBepka nmpaBUIILHOCTH BBEJCHUS (DOPMYIIBI B 1I€JIEBYIO sTUeiKy FO

> Microsoft Excel - MNpumep_1_xls
”ﬁ Faitn [paera Bun Beotaeka Popwar Cepeuc Oaddee Okno 2 =18] %]

cymmieomse | v X o = =CYMMIPOW3B(ES3:E$3;B12:E12)

A | B | ¢ | b | EJ[] F | 6 [ H | 3

1 NMEPEMEHHBIE —
2 Hma kAl . 3 4

2 |3navenue | | | | l

4 [HuseH. rp. 0 0 0 0 L@

5 3HaveHue Hanpaen.

B Koah Ld 1305 20 56 878 O]max

7

g OrPAHWYEHHA i
9 |Bug INee. vacte | 3Hak MNpae. 4acTe

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 IR W= | 4] i i

Puc. 1.5. TIpoBepka npaBuiIbHOCTH BBeieHUs popMyibl B stueiiky F12
JUIS TIEBOM 4acTH OrpaHHYeHHS 3

3aaHue 1eneBoil PyHKIuU
JlanbHelmue aeicTBUS MPOU3BOAATCS B okHe «IIOMCK pelieHns», KOTopoe BbI3bIBaeTCs U3 MeHio «CepBHCy (puc.

1.6):

. TIOCTAaBETE KypcOp B I0JIe «Y CTAHOBUTH IIEIIEBYIO TUCHKY»;

u BBE/IUTE ajpec I1ieseBoii stueiiku $F$6 nnm caenaiite ofHO HakaTHE JICBOW KIIABHIIK MBI Ha LEJIEBYIO
sTYeHKy B 9KpaHHOH (hopMe - 3TO Oy/JIeT paBHOCHIBHO BBOJY aJpeca ¢ KIIaBHaTYphI;

" BBE/IMTE HarpasieHne ontumusanuy LD, mieiakHyB oUMH pa3 JICBOH KIIABHIIEH MBIIIN 110 CENIEKTOPHOM

KHOIIKC «MaKCUMAJIbHOMY 3HAUYCHUIO».



MNouck pemeHuna EE
| BEINONHKMTE I

FaEHOM: (% MaKCMMANEHOMY SHAYEHHHD " SHAYEHHMD! |D
= = JaKpeITE

r MHHHMANEHOMY SHIYEHHHD

¥CTAHOEMTE LENEEYHD

MzMeEHAA AYEREM;
|$B4$3:3E43 A MpeanonowmTe |
OrpaHHHYEHHA! [apameTpb! |
$B$3:5E43 == $B44: $E4 N AoBaEnTE |
$F£10 = $HELD
$F$11 == $H$11 MEMEHHTE I
$F$12 <=$H$1Z BOCCTAHOEMTE |
LI YaanuTe |
_NpaEka |

Puc. 1.6. Oxno «Ilouck permrenus» 3agaqu (1.1)
B600 oepanuuenuii u epanuynvix ycroguti 3adanue aueex
nepemMeHHbIX
B oxno «[louck pemennsy» B mojie «V3MeHA sTICHKI» BIUIINTE agpeca
$B$3:$E$3. HeoOxomumMble aapeca MOKHO BHOCHTH B mojie «M3MeHsst sUeiiKim» W aBTOMAaTHYECKH ITyTEM BBIIECIECHHS MBIIIBIO
COOTBETCTBYIOIINX SYEEK EPEMEHHBIX HEMTOCPEICTBEHHO B SKPaHHOU (popme.

3adanue epaHuyHbIX YCA08UL 01l OONYCIMUMBLX 3HAYEHUL NepPEeMEHHbIX
B Hamiem ciydae Ha 3HAYCHHUS] MEPEMEHHBIX HAKIIABIBACTCS TOJNLKO TPAHHYHOE YCIOBHE HEOTPHLATEIBHOCTH, TO
€CTh MX HIDKHSISI TPAHHUIIA JOJDKHA ObITh paBHA HYJO (cM. puc. 1.1).

. Haxxmute kHOTIKY «/[00aBUTHY», MOCHE 4ero mosiBUTCS OKHO «JloOaBienue orpanndeHus» (puc.1.7).

. B none «Ccplika Ha siueiiky» BBEAUTE ajpeca sueeK MepeMEeHHBIX
$B$3:$E$3. D10 MOXHO cHmenmarth Kak C KIABHATYpPBI, TaK M MYTEM BBIACICHHS MBIIIBI0 BCEX SYCCK MEPEMEHHBIX
HETIOCPEICTBEHHO B SKpaHHOU (opme.

. B norne 3HaKa OTKpO¥TE CIHICOK MpeAiaraéMbIX 3HAKOB M BbIOepHTe .

" B none «Orpanudenue» BBeAWTE aapeca sYEeK HIDKHEH TI'paHUIBI 3HAYEHHH IEPEMEHHBIX, TO €CTh
$B$4:$ES$4. X Taxske MOKHO BBECTH ITYTEM BBIIEIIEHHS MBIIIBIO HEMOCPEICTBEHHO B 3KpaHHOU (hopMme.

JNofiaBneHHe orpaHHYEHHA 7]

CChInka Ha A4eAky: Dr paHHYEHHE:

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

DR, I OTHMEHS I AobaEHTE I _MpaEKa I

Puc. 1.7. JloGaBienue ycinoBus HEOTPULATEIEHOCTH IIepeMeHHBIX 3a1a4n (1.1)

3aoanue snakos oepanuyenui £ ,3, =

o Haxxmute kHOTIKY «/[006aBUTE» B OKHE «J[00aBIeHNE OTpaHUTICHHS.

® B mnone «Ccpuika Ha s4eliKy» BBEAMTE aApec SYEeWKH JIEBOM 4YacTH KOHKPETHOTO
orpanndenust, Hanpumep $F$10. D10 MOXKHO caenarh Kak ¢ KJIABHATYPbI, TAK M MyTEM BBIICICHHUS MBIIIBIO
HYKHOM SIYEHKH HETIOCPEICTBEHHO B KpaHHOH (opme.

L4 B cootBerctBuM ¢ ycioBueM 3amaud (1.1) BeIOpaTh B Tojie 3HaKa HEOOXOAMMBIN 3HAK,
HampuMep =.

® B mome «OrpanuueHue» BBeAWTE aapec SUYCHKH TPaBOH YACTH PaccMaTPUBAEMOTO
orpanuuenus, Hanpumep $H$10.

° Amanornyno Beeaurte orpannuenus: $F$11>=$H$11, SF$12<=$H$12.

® IMoaTBepauTe BBOA BCEX MEPEUNCICHHBIX BbIIIE YCIOBHI HaxaTHeM kHonku OK.

OxHo «Ilouck pemnieHus» Mocyie BBOJa Bcex He0OXOMUMBIX JaHHBIX 3ana4du (1.1) mpencraBiieHo Ha puc.
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1.6.

Ecimm pu BBOAC YCJIOBUA 3aJa4U BO3HUKACT H€O6XO,I[I/IMOCTI> B U3MCHCHHUU WJIN YJAAaJICHUU BHCCCHHBIX

OI‘paHI/I‘-IeHI/Iﬁ WKW TPpaHUYHBIX yCHOBHﬁ, TO 3TO ACJIAKOT, HaXXaB KHOIIKKU «3MmeHnTh» NN ((y[[aJ'H/ITI)» (CM. puc.
1.6).

PEIIEHUE 3AJTAYN

Yemanosxka napamempos pewenus 3aoauu
3ajgaua 3ammyckaercs Ha pemieHue B okHe «[louck pemenus». Ho npenBapuTensHO 1711 YCTaHOBJIECHUS
KOHKPETHBIX NapaMeTPOB PEIICHHMS 3a7a4d ONTUMH3ALUK OIPEJIEICHHOTO Kilacca He0OX0IMMO Ha)aTh KHOIKY
«[TapaMeTpbI» U 3aITOTHUTH HEKOTOpHIE ToA okHa «IlapameTpsl mowcka pemierns» (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. [TapaMeTpsl MOKCKa pEIICHUs, MOAXOasIIHe 11 OonbimuHcTBa 3ana4 JIIT [Tapamerp «MakcuManbHOE
BpEeMsD» CIYKHT JJIS HA3HAUCHUS BPEMEHH (B CEKYHIAX), BBIJENIEMOr0 Ha PELIeHNe 3a1a4ui. B mone MoxHO
BBECTHU BpeMsi, He mpeBblatoniee 32 767 cexynp (6onee 9 gacos).

[Mapametp «[IpeaenbHOE YNCIIO HTEpALIND) CITYXKHUT AJISI YIPaBJICHUS BpEMEHEM PELIeHUs 3aJaull TyTeM
OTPaHWYCHUS] YHCJIA TPOMEXYTOUHBIX BBIYMCICHMH. B 1O MOXHO BBECTH KOJMYECTBO HWTepanuii, He
npessiatoniee 32 767.

[Tapametp «OTHOCHTENbHAS TOTPELIHOCTBY CIYXHT IS 3aJJaHUsI TOYHOCTH, C KOTOPOH OIpeersieTcs
COOTBETCTBHE SYEHKM IEJICBOMY 3HAUYEHHIO WJIM TPHOMIDKEHHWE K YyKa3aHHBIM TrpaHuiaM. Ilome nomxHO
coJeprkaTh yrcio u3 uarepBana ot 0 1o 1. UeM menbiue KOIMIECTBO NECATHIHBIX 3HAKOB BO BBEJICHHOM YHCIIE,
TE€M Hudce TOYHOCTh. BBICOKas TOYHOCTh YBETHYUT BpeMs, KOTOpoe TpeOyeTrcs uii TOro, YToOBI coIescs
MIpoIecC ONTUMU3ALINH.

[TapameTtp «/lomycTuMoe OTKIIOHEHHUE» CIIYXKHUT JUIA 3aJJaHUS JIOITyCKa Ha OTKJIOHEHHE OT ONTHMAJIbHOTO
pemeHuss B INEJOYHMCICHHBIX 3ajnadax. lIpu yka3zaHHM OONBIIEro AOMYyCKa IOHMCK pELIeHHs 3aKaHUYMBaeTCA
onIcTpee.

[TapameTp «CXOAMMOCTB)» NPUMEHSAETCS TOJIBKO MPU PEIIEHNH HEJIMHEHHBIX 3a/ad.

YcranoBka ¢uaxkka «JInHelHast MOJIeNb» 00eceYBaeT YCKOpPEHHE MONCKa PELIeHUs IMHEIHOW 3a1aun
3a cyeT IPUMEHEHHE CUMILIEKC-METO/a.

IToaTBepauTte ycTaHOBJIEHHBIE TapaMeTPhl HaxaTueM KHOIKU «OKy.
3amyck 3aJa4u Ha pelIeHHe
3aryck 3a/1a4n Ha pelieHne Ipou3BoAuTCS 13 okHa «[lonck pemeHns» myTeM HaKaTHs KHOIIKH
«BBITIOJIHUTDY.
ITocne 3aIycka Ha  pelleHue 3aauu JII Ha  sKpaHe MOSIBIISIETCS
OKHO
«Pe3ynbTaThl MOKMCKA PENICHUs» ¢ OJJHAM U3 COOOIIEHNH, MpeAcTaBIeHHbIX Ha puc. 1.9, 1.10 m 1.11.
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PE3H.I'II:-TETI:I NoWMCKa peweHyWd Bm

PelweHe HafAeHD, Bre OrpaHHYeHHA M YCNOEHA

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

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

Puc. 1.9. Coobuienne 00 ycreHOM peleHnH 3aa4un

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. CoobuieHne npu HeCOBMECTHON CUCTEME OTpaHUYeHUil 3a1aun

PE3HﬂhTﬂTH NMNOMCKA pelleHHA nm

FHAYEHKMA LENEEDA AYEKKH HE CXDAATCA,

THN OTHETA
PezvneTatel & |
% {C0MpaHHTE HAWAEHHOE DRLIEHHE YCTOHHHEOCTE
Mpeasne
" BOCCTAHOBMTE HCXDAHEIS SHIHEHHS "|

2k I DTHEHS COXDAHNTE CWEHAPHHA. ., CNpaska I

Puc. 1.11. Coobmenne npu HeorpannaeHHOCTH L{® B TpeOyeMoM HamnpaBIeHUN

WNuorpa coobmenusi, mpencraBineHHble Ha puc. 1.10 w 1.11, cBHIETENbCTBYIOT HE O XapakTepe
ONTUMAJIFHOTO PELICHMS 33]a4H, a O TOM, YTO NP BBOJE yCIOBHH 3amauu B Excel OblIn nomymeHs! omuoKy, He
no3possitoinue Excel HaliTH onTUMalibHOE pelieHne, KOTOPOe B ACHCTBUTEIEHOCTH CYIIECTBYET.

Ecnmu npu pemennn 3amaun JIII BeImaeTcs cooOmieHHEe 0 HEBO3MOXKHOCTH HAXOXKICHUS PELICHHS, TO
BO3MOJKHO, YTO NTPUYMHA 3aKJII0YaeTCs B ONIMOKax BBosa ycioBus 3agaun B Excel. [Toatomy, peskie uem aenarb
BBIBOJI O TIPHHIUITHAILHON HEBO3MOXKHOCTH HaXOXJICHHS ONTUMAIBHOTO PEIISHHs 3aJa4uH, IPOBepbTe: HE OBIIO
JIM OTYILEHO OIIMOOK MO X0y BBIIIOJHEHNUS 3aJaHus?

B tom ciywae, korna mpu 3amonHeHUH oyl okHa «IloMck perreHus» OBUIM JOIyIIEHB! OIINOKH, HE
no3possitoinue Excel npuMeHUTh CUMILIEKC-METO JUIS PEeLIeHHs 33/1a41 WM JOBECTH €€ pelIeHue 10 KOHIA, TO
IocJie 3alycka 3ajayd Ha pelleHHe Ha 9KpaH OyJeT BBIAAHO COOTBETCTBYIOIIEE COOOLIEHHE C YyKa3zaHHEM
IIPUYMHBL, 10 KOTOPOH pellleHne He HalieHo. VHoraa ciuikoM Manoe 3HaueHHe napaMerpa «OTHOCUTenbHas
MOTPELIHOCTE» HE MO3BOJIAET HAWTH ONTHMAalbHOE perieHue. [l UCIpaBIeHUs TOM CUTyalluu yBeaudyuBaiiTe
MOTPENIHOCTb Nopa3psaaHo, Hanpumep ot 0,000001 go 0,00001 u T.4.

B okne «Pe3ynpTaThl MOWCKA PEMICHUSNIPEICTABICHB Ha3BAaHUA TPEX THUIIOB OTYETOB: «Pe3ympTaTsy,
«YcroitunBocth», «IIpenensr». OHM HEOOXOAUMBI NPU aHAJINM3E MOJIYYEHHOI'O PEHICHHsS HA 4yBCTBUTEIHHOCTb.
Jis monydeHust ke OoTBeTa (3HaueHUU nepeMeHHbIX, L{M U JeBbIX YacTell OrpaHUuYEHHi) NMPSIMO B SKPaHHOM
¢dopme npocto HaxkmuTe KHOTKY «OK». ITocne sToro B skpaHHOW (hopMe IMOSBISETCS ONTHUMAalIbHOE PEelIeHHe
3amaun (puc. 1.12).
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X Microsoft Excel - Npumep_1 xls
”ﬂ Paiin MNpaexa Buag Beoraska Popear Ceperc JanHele OkHo 7 =181 x|
Fé =| =| =CYMMNPOM3E(B%3:E$3;B6:EE)
A | B | ¢ | b [ E[] F | 6 | H | 7
1 NMEPEMEHHbLIE —
| 2 Mma by e 4
| 3 |3naqenve | 100561] 546 444] 0] 35,925
| 4 |HiekH.mp. ] ] ] 0 L
BN 3HaveHwe |Hanpaen.
| 6 |Koad Lo 1305 20 56 67 5[27482.714]max
7
|8 OrPAHHUEHHA e
| 9 |Bug NeE. 4acTe 3Hak Npae. 4acTe
| 10 | Orpan.1 -1.8 2 1 -4 oG = 706
| 11 |Orpan.2 -G 2 4 -1 460 == 450
| 12 |Orpan.3 4 -1.5 104 13 89 == 29
|41|q1 [ [ T 4 Aners F 4] | L”_‘

Puc. 1.12. Dkpannas popma 3agaqu (1.1) nociie nmoaydeHus perieHus

HEJIOUYUCIIEHHOE ITPOTPAMMUPOBAHUNE

Homyctum, uto K ycioBuro 3amaqd (1.1) mobGaBuioch TpeOOBaHME IIETOYNCICHHOCTH 3HAYCHHI BCEX
NIepeMEHHbIX. B 3TOM citydae OIMCaHHBIM BBIMIC IMPOIECC BBOJA YCJIOBHS 3aJadyd HEOOXOAUMO OONOHUMb
CIeIYIOUUMH IaraMH.

L B okpanHOW QopMe yKaxuTe, Ha Kakue IepeMEHHbIe HaKJaJbIBaeTCsi TpeOOoBaHKE
[EJOYHMCIICHHOCTH (ITOT LIAT JAENACTCS IS HATIISIHOCTH BOCTIPUSITHS yCinoBus 3anaun) (puc. 1.13).

L B oxne «llouck pemenus» (MeHio «CepBUCH®«IIONCK pelIeHUN»), HaXMHUTE KHOIKY
«lo06aBUTE» M B TOSIBUBLIEMCS OKHE «Jl00aBieHME OrpaHMYEHHI» BBEIUTE OTPAHWYCHHS CIIEIYIOIINM
obpazom (puc. 1.14):

- B nosie «CChUIKa Ha AUEHKY» BBEUTE aJpeca siueek MepeMEHHbIX 3a1a4, To ecth $B$3:$ES$3;

= B II0JI€ BBOJA 3HAKA OrPAHUYCHUS YCTAHOBUTE «LEI0C»,

= MOATBEPAUTE BBOJ OI'paHUYCHUSA HAXKAaTUEM KHOIIKHU «OK».

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

Puc. 1.13. Pemenue 3anaun (1.1) npu yca0BUM LETOUNCICHHOCTH €€ EPEMEHHbIX
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INNo6aBneHue orpaHH4eHHA HE

CCRINKE Ha Aqeriy: OrpPaHHYEHHE!

|$B43:4E43 Y Wﬂ |uenoe
I I CITHMEHA | AoBaEHTE |

=

_MpaEka I

Puc. 1.14. BBoj yciioBHS LETOYHNCIICHHOCTH NepeMeHHbIX 3a1auu (1.1)

Ha puc. 1.13 mpencraBieno perrenue 3amaun (1.1), K orpaHHYCHHSAM KOTOPOIl T0OABICHO YCIIOBHE

[EJIOYHCIICHHOCTH 3HAUCHUM e¢ IIEPEMEHHBIX.

SAJJAHUA IS CAMOCTOATEJIBHOI'O BBINIOJIHEHM A:

1 L(X )=5x+Tx,—6x, +9x, +8x, = max;
.O,7x +09x, +15x, +2,3x, +1,8x, 50000,
0,4x +11lx, —0,5x, +13x, —2.8x, = 32000,
0,5x +18x, +0,7x, + 2x, <40000,

22x —14x, —08x, +0,9x, =15000,

x, 20(j=15).

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

04x, +x, —5x, +3x, + 8x, <460,
05x, + 10x, -8x, + 6x, + 2x, <190,
11x, =85x, +3x, + 2x; =210,

X, 20(]':],—5].

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

2x, +7Tx, —4x, + 3x, =291,

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

x; >0 (j = IT’)’)

JlaGoparopnas pabota Ne 4

JuckperHble 3a1a4M THHEHHOr0 NIPOrpaMMHpPOBAHUA
Heab paéoThl.

M3yquTh M MPUMEHUTH HA MPAKTHKE YHC/IeHHbIE MeTObI JTMHEifHOr0 MPOrpaMMMPOBAHUS U151 AMCKPETHBIX

3a1a4.

BapI/IaHTLI 3aJaHuH 33.,[[3‘-13 O Ha3HAYCHHUAX

1. 6 8 11 8 18 19 20 2. 5

10

11
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|4t [2]2]4]1B] 9] |6]1]2]1B]3]4]
13 13 4 5 12 3 6 14 | 14. 5 2 10 3 12
7 1 9 4 11 2 10 7 8 9 10 | 12
12 4 7 6 8 7 4 3 4 5 6
5 4 6 1 7 8 2 13 4
8 9 9 7 10 3 5 9 4 5 6 8
7 4 5 3 8 4 8 12 | 13
15 3 13 6 16 2 3 8
3agaua KOMMHBOSIKepa:
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 -| s5| 22| 56
5 40| 32 - 14| 16 19 36| 25 -| 18| 43
33| 41| 28 3 -| 53 29 8 8| 12 -1 25
19 54| 24 10| 4 - 16| 47| 31| 14 8 -
5. -| 56| 48 39 3| 40| 6. -| 41| 60| 39| 46| 10
47 -| 50 4| 10| 49 31 -| 59| 16 1| 51
48| 50 —| 42| 19| 16 29| 51 —-| 14| 42| 50
24| 44| 47 —| 23| 33 35| 12| 52 -l 16| 26
38| 17 6 51 -1 26 16| 39| 15| 60 -| 57
29| 59| 55 34| 18 - 15 30| 38| 47| 36 -
7. -| 58| 28 18 2| s0| 8. —| 14| 17| 25| 4| 37
11 -| 18 47| 14| 49 57 - 46| 19| 42
49 3 —| 24| 35| &1 71 24 - 8 9
1| 46| 50 —| 45| 15 13| 28| 30 -| 56| 18
54| 40| 14 12 - 6 26| 44 4| 52 -| 52
g| 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 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 8 4 3 1 12 | 13 5
-| 35| 56| 47 4 2 5 3 4 5 6
71 24| 16| 21 1 4 2 5 7 8
26| 37 - 7| 46 9 4 5 6 7 8 9
50| 15| 34 -| 31 0 | 11 | 12 | 13 | 14 | 15 16
3| 17| 51| 30 - 5 6 7 8 9 10 4
6 13 | 3 4 5
13. -| 36| 51| 24| 11| 46| 14. - 9| 37| 28| 52| 53
28 -| 17| 46| 10| 20 24 —| 25| 48| 27| 48
71 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 -

Ilopsinok BHINOJHEHHUS PAdOThI
JlaGopaTopHasi paboTa paccudTaHa Ha 3 Yaca ayTUTOPHbIX 3aHITHIA, BINTIOYAIOIIMX B ce0sl ClIeTyroliee:
M3yuuts TeopeTiyecKuii MaTepHaiIio TeMe.
Pazo0pats mprMepbIpean3arimL.
Pa3paboTats aropiT™ pea3aliii 3a/JaH1s B COOTBETCTBHI C BAPHAHTOM.
CocTaBUTE IpOrpamMMy.

TToyHHTh U TPOAHATM3HPOBATE PE3YIIBTATHI PAOOTHI IPOrPAMMBIL.
OdopMuUTH OTIET O TPOIENIAHHOKN pPA0OTE B COOTBETCTBUM C TPEOOBAHMSIMIL

ok~ wpNpRE

TpeOoBanus k oT4yery
Oryer o JiadopaTopHoii padoTe pacneyarbIBATCs B BH/IE TBEPIOil KOIIMHA M COCTOMT U3 CJITYIOLIMX ITYHKTOB:

- BapuanTt MHMBY Tyl TbHOr03a,JaHuS,

- Kparkoe orvcanie MeTo/ia peasmizariim,
- TekcTnporpamMmsr,

- Pe3yrbraTs! paboTHIPOrpamMMB,

- AHaI3 MOTY4eHHBIXPE3YIIBTATOB;

- Br1BoIB10 TIpOIENTaHHOH paboTe.

JlaGopaTopHas padora NeS. HesimHeiiHOe MporpaMMHpoOBaHue

3ananue k 1abopaTopHO paboTe

1. Uzyuuts TeopeTnueckuii MaTepua Mo pelIEHUIO 3a/1a4 HETMHEHHOTO TIPOrPAMMHUPOBAHHS.

2. Pa3pa6oTaTh mporpaMMy, PEeaTH3YIONIIyI0 METO[ pelleHHs 3a]au HEIMHEHHOro IIPOrpaMMHpPOBAHMS. SI3BIK
MIPOrPaMMHPOBAHUsI BEIOPATh IO CBOEMY YCMOTPEHHUIO.

3. IIporpamma aomKHA UMETH YAOOHBIM M MPOCTON B IOHUMAaHWU TOJIb30BaTeNbCKuid nHTEpdetic. [IpemycMoTpeTs
BBIBOJI Ha 9KpaH MPOMEKYTOUHBIX PE3yJIbTaTOB. B KauecTBe BXOJHBIX JaHHBIX UCIOJIb30BaTh MaTEMATHUECKYIO
MOJIeJb, NIEpPEeYUCIIEHUE NMEPEMEHHBIX. B KkauecTBe BBIXOAHBIX JAHHBIX 3HAYEHUs HAWJCHHBIX MEPEMEHHBIX U
3HAYCHUE LEJICBON (PYHKIMH.

4. C nomompio pa3pabOTaHHOM NPOrPaMMBI PElIUTh 3a7ady, BHIOPAHHYIO [0 BAPUAHTY 3a/aHus. Bapuant 3amanus
BBIOMpAETCS M0 MmocieaHei nudpe 3a4eTHor KHKKH (eciau mociaenuss uudppa—o0, To Beioupaercs 10 Bapuant).



5. Tlo pesynbratam nab6opaTopHOii paboThl 0)OPMUTH U 3AIIUTHTE OTUET.

BapuanTsl 3aganuii k 1adopaTopHoii padore

Bapmuant 1. Haiitn MakcuManbHoe 3HaueHHe GYHKIMHA F=X;X, Tpu yCcI0BUIX

- -

i
6x +4x, =12,
2x, + 8x, < 24,
-3x +4x, <12,
x,x, 20.
Bapmuant 2. Haiitn MuHNMansHoe 3Ha4eHHE (QYHKIMN

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

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

BapuanT 3. Halitn MakcumanbpHOe 3HaYCHHE () yHKITHA

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

x, 2 1.

Bapuant 4. Haiitn MakcumanbHOe 3HaueHHe QYHKIMN

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

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

Bapuant 5. Haiitu skcTpeMyMBbl GyHKIIUH
f=x?+x%+x

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

Bapuanr 6. Haiitu sxkctpemym dyHkimu f=X;X,X3 OpH yCIOBUH

2xx, + x,x, =12,
2x, - x, = 8.



BapuanT 7. HaiiTu d3kcTpeMyMbl PYHKIHH f=X;X,+X,X3 PH YCJI0OBUIX

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

BapuanT 8. Haiiti skcTpeMyMBl GyHKINH

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

NP YCJIOBHUSIX

xF 4+ 2x) =19,

xr +2x,x, =11.
Bapuanr 9. Haiitu sxctpeMymsbr GyHKIHH f=X;X,X3 P yCIOBUH

x +x, +x, =5,

xx, +x,x, + x,x, = 8.
Bapuanr 10. Haiiti MakcuManbHoe 3Hauenne Gynxuun | = X %x,%,*

IIpH YCIOBUU x, + x, 4 x, = 18.

4.1.2. TectupoBaHue

Tema 1. OCHOBHBIE MOHATHS AUCIUTUITHHBI

Tema 2. OCHOBBI TMHEHHOTO MPOrPAMMHUPOBAHUS

Tewma 3. IIpuknanHple ONTUMHU3aLMOHHBIE METOIBI PELICHU 3ajad JIMHEHHOTO MTPOrpaMMUPOBaHHS
Tema 4. Teopus ABONCTBEHHOCTH

Tema 5. Penienue 3a1a4 1e1049MCIEHHOTO IPOrpaMMUPOBaHUS

Tema 6. Pemenue 3agau HeTMHEHHOTO IPOTPAMMUPOBAHUS

4.1.2.1. Ilopsiaox mpoBeIeHNs.

TecTupoBaHHE MPOXOAWUT B INHCHBMEHHOW (opMe WM C HCHOJB30BaHUEM KOMIBIOTEPHBIX CpeAcTB. OOydarommiics
MoJy4aeT OmNpeAelEHHOEe KOJNMYECTBO TECTOBHIX 3amaHWil. Ha BHIMONHEHWE BBIACNSACTCS (QUKCHPOBAaHHOE BpeMs B
3aBUCUMOCTH OT KOJHM4YecTBa 3aJaHui. OlleHKa BBICTABJSETCS B 3aBHCUMOCTU OT IPOLIEHTA MPABHJIBHO BBIMOJIHEHHBIX
3amanuii. TecTupoBaHre MPOBOAMUTCS MO BapuaHTaMm. B kaxaom BapuaHTe — 15 TecToBBIX 3amaHuii. Hibke mpuBeneHbI
MpUMeEpHbIC 3a7anus. [10HbIN OaHK TECTOBBIX 3aJaHUN XPAHUTCS Ha Kadenpe.

4.1.2.2 Kputepuu onieHUBaHUS

9-10 6a/110B CTABHUTCH, €CJIN 00yYAIOIIHIICS HAOPAT:
86% TpaBUIBHBIX OTBETOB M OoJIee.
7-8 6aJJI0B cTaBUTCS, ec/IH 00yJaommiics HadpaJ:
Ot 71% no 85 % npaBUIbHBIX OTBETOB.
5-6 6aJI0B cTaBUTCS, ec/IH 00yJaomuiics HadpaJ:
Ot 56% 10 70% mpaBUIIBHBIX OTBETOB.
0-4 6ajua craBUTCS, €CJIM 00yqaromuiicss HadpaJ:
55% npaBUIBHBIX OTBETOB U MEHEE.

4.1.2.3. Conep:kaHue OLIeHOYHOT'0 CPEICTBA

Tembr 1-6

Dopmynuposra 3a0anus

1. Mognens — 3To

1) ananor (06pa3) opuruHana, HO MOCTPOEHHBIH CPEJICTBAMHU U METOAAMH

2) OTIMYHBIMH OT OpUTHHAJIA

3) momobue opurnHaia

4) xomus OpUrHHAIIA



2. DKOHOMHUKO-MaTeMaTHIECKask MOJENb — 3TO

1) MaTemMaTHYeCKOE TIPEICTABIICHNE YIKOHOMUIECKOW CUCTEMBI (0OBEKTOB, 3a/Ia4H, SIBJICHHUH, TPOIECCOB H T. II.)

2) KaueCTBEHHBIN aHAJIN3 U HHTYUTUBHOE TIPECTABIIEHHE O0OBEKTOB, 3a]1a4, SIBJIICHUH, 3) TIPOIIECCOB YKOHOMUYIECKOM
CHCTEMBI U €€ TTapaMeTpoB

4) »BpUCTHYECKIE ONMCaHIE IKOHOMUYIECKOH CHCTEMBI (00BEKTOB, 3a/1a4H, SIBIICHUH, TIPOIIECCOB U T. I1.)

3. Merox — 910

1) moaxobl, MyTH U CIIOCOOB! TOCTAHOBKY M PEIICHHS TOM WIIM MHOH 3aa4u B

2) pa3nu4HBIX 00JIACTSAX YEIOBEYECKOH A TeIbHOCTH

3) onucanue ocoOeHHOCTEH 3a1auu (IPOOJIEMBI) M YCIIOBHH €€ PelIeHHs

4) TpeGOBaHMs K YCIOBUSM PELICHHs TOM WM MHOU 3a/1auu

4. BeiOepute HEBEpHOE yTBEPKICHNE

1) DMM 1o3BOJISIIOT C/IeNaTh BEIBOJ O TIOBEJICHUN 00BEKTa B OyAyIeM

2) DMM 1o3BOJIIOT YIPABIATH 00BEKTOM

3) ODMM 103BOJISIOT BEIIBUTH ONITUMATBHBIN CTIOCO0 IEHCTBHS

4) OSMM 103BOJIAIOT BEISBUTE U (OPMAIHHO OMICATH CBSI3M MEXKITy MEPEMEHHBIMH, KOTOPHIE XapaKTePH3YIOT
HCCIIEJOBaHMS

5. 3agaga, BKITIO9aromias neneByro Gpyskuro f i Gyakmm @, BXoAsIue B OTpaHUIeHUS, ABIISIETCS 3a1aueil INHEHHOTO
IIPOTPaMMHPOBAHUS, €CITH

1) Bce @ u f aBustroTCs TMHEHHBIMU QYHKIMSMUA OTHOCUTEIILHO CBOUX apI'yMEHTOB

2) Bce @ ABIAIOTCS IMHEHHBIMH (DYHKIMSIMH OTHOCUTENIFHO CBOMX apryMEHTOB, a GyHKIMA f — HennHelHa

3) pynxkuus f sBrsieTcst TMHEHHOW OTHOCUTENIBHO CBOMX apTyMEHTOB, a GyHKIMN D — HEJTMHEITHBI

4) Tonpko 4acTb GyHKIMH @ 1 GyHKIM f ABISAIOTCS TMHEHHBIMI OTHOCUTEIFHO CBOMX apTyMEHTOB

6. MHOXXeCTBO BCEX JOMYCTUMBIX PEIICHUI CUCTEMBI 33ja4i IMHEHHOTO MPOTpaMMUPOBAHUS

SIBIISICTCSI

1) BBITYKJIBIM

2) BOTHYTBIM

3) OTHOBPEMEHHO BHIIYKJIBIM M BOTHYTHIM

7. Ecnu 3agaya TMHEHHOTO MPOrpaMMHUPOBAHHS IMEET ONTHMAIIBHOE PELICHHE, TO LeneBast (YyHKIHS JOCTUTaeT Hy>KHOTO
9KCTPEMAIBHOTO 3HAUCHHS B OJHON M3

1) BepIIMH MHOTOYTOJbHHUKA (MHOTOTPaHHUKA) TOMYCTUMBIX PELICHUN

2) BHYTPEHHUX TOYEK MHOTOYTOJIbHUKA (MHOTOI'paHHMKA) JOIMYCTUMBIX peIIeHUi

3) Touek MHOTOYTOJIbHUKA (MHOTOIpPaHHHKA) TOIYCTUMBIX PEIICHHH

8. B 3amayax TMHEHHOTO MPOTrpaMMHUPOBAHUS PEIIaeMbIX CUMILIEKC-METO/IOM UCKOMBIE TIepEMEHHBIE JTOJKHBI OBITH
1) HeoTpuUIaTEILHBIMU

2) MOJNOKUTETLHBIMU

3) cBOOOIHBIME OT OTpaHUYCHUHA

4) moOBIMHU

9. CUMIUICKCHBIA METOJ| peLIeHUs 3a1a4 JMHEHHOTO IPOrpaMMHPOBAaHHS BKIIIOYAET

OTIpeJIeTIeHHE OJTHOTO M3 IOMyCTHUMBIX Oa3MCHBIX PEIICHHH ITOCTaBJICHHON 3a/1auy (OMIOPHOTO TUIaHA)

1) onpenenenye MpaBuIIa MEPEXo1a K He XyALIEMY PEIICHHIO

2) IpOBEPKY ONTHMAIBHOCTH HAWEHHOTO PELIeHHS

3) onpenenieHne OHOTO U3 AOIYCTUMBIX 0A3UCHBIX PELICHHI OCTABICHHO 3a1a4n

4) (omopHOTO TIaHa), ONpe/eeHne paBiia epexo/ia K He XyAlIeMy PEelIeHUI0, MPOoBepKa ONTUMAILHOCTH HAHJCHHOTO
peuenus

10. Ecnu nenieBast pyHKIMS 1 BCE OTPaHUYEHUS] BEIPAKAFOTCS C TIOMOIIBIO JIMHEHHBIX YpaBHEHHH, TO paccMaTpuBaeMast
3a/1a4a sBJIAETCS 3aJjaueh

1) AMHaMIYECKOTO MPOrPaMMUPOBAHUS

2) TMHEHHOTO MPOTPaMMHPOBAHU

3) mesIoYMCIEHHOTO MPOrPaMMHPOBAHNUS

4) HeMUHEWHOTO POTPAMMHUPOBAHHS

11. Mogenp 3a1aun IMHEHHOTO MPOTrpaMMHPOBAHUS, B KOTOPOH! 1iesieBast GyHKIMS UCCIIEAYETCsl Ha MAaKCUMYM M CHCTeMa
OTpaHWYCHUN 33a4H SBIISCTCS CHCTEMOH ypaBHEHHUH, Ha3bIBaETCS

1) ctanmapTHOM

2) KaHOHUYECKOH

3) obmieit

4) ocHOBHOI

5) HOpMabHOK

12. Mopnenb 3aaqul IMHEHHOT'O IPOTPAMMHUPOBAHMSA, B KOTOPOH IesieBast QYHKIUS HCCIEAyeTCs Ha MAKCHMYM U CHCTEMa
OTpaHMYEHUH 331a4H SIBJISICTCS] CHCTEMOM HEPaBEHCTB, Ha3bIBAETCS

1) crannapTHOM

2) KaHOHUYECKOH

3) oOmeit



4) oCHOBHOI

5) HOpMaTbHOK

13. 3amgaga TMHEIHOTO MPOTPAMMHIPOBAHUSI MOXKET TOCTUTATh MAKCHMAIBHOTO 3HAYCHHS

1) TOJIEKO B OJTHOM TOUYKE

2) B IBYX TOUYKax

3) BO MHOXECTBE TOYEK

4) B OAHOM WM ABYX TOYKAX

5) B OIHOM UM BO MHOKECTBE TOUEK

14. Kakoii Bug uMeeT neneBast QyHKIUA 331249 THHEHHOTO POTrPaMMHUPOBAHHS?

1) flx) =cqxy+ caxg+ 4 cpx, +

2)Ax = (=,=)B

Ix =0

Hx =0

15. BrImoaHEHUE KaKOTO YCIOBUS SBISCTCS MPU3HAKOM ONTHMATBHOCTH PEIICHUSI TBOWCTBEHHON 3a/1a4 JIMHEHHOTO
TIPOTPaMMHPOBAHHS?

1) B cuMInIekc-TabmnIie JIeMEeHTHI CTPOKH eNIeBOH (DYHKIIMY TPSAMOUN 3a4a4H MOJI0OKUTEITHHEI

2) B CHMIDIEKC TaOJIHIIe JIEMEHTHI CTOJIOMA 1eJIeBoi (pyHKINH ABOHCTBEHHON 3a7a9H ITOJIOKUTESIEHBI

3) B cUMIUTEKC-Ta0IHAIIE 3JIEMEHTHI CTPOKH IIeNIeBON (DYHKINH MPSMOH 3a/1a4H U 3JIEMEHTHI CTOJIONA eJIeBOH (yHKIINN
JIBOMCTBEHHOM 3aJjaul MOJIOKUTEIbHbI

16. Ecni mcxoqHas 3aada TMHEWHOTO IPOTPAMMHUPOBAHIS UMEET ONTUMAIIbHOE PEIICHUE, TO 33a]a9a TBOMCTBEHHAS K HEll

1) umeeT onTHUMaIbHOE pelIcHUE
2) MOKET He UMETh PeIICHHS
3) MOXeT He UMETh CMBICIIA
17. Ecnu ucxoHas 3ajada JMHEHHOTO IPOTpaMMUPOBAHMS HE UMEEeT CMBICIA, TO 3a/1a4a JBONCTBEHHAsS K HEH ...
1) mMeeT onTUMaIbHOE PEIICHHE
2) HE IMEEeT PeIICHUS
3) He UMeeT cMBICa
18.Ecnu pecype 00pa3yeT «y3Koe MECTO IPOU3BOJCTBA», TO 3TO 03HAYAET
1) pecypc H30BITOYCH
2) pecypc HCTIOJIb30BaH MOJHOCTHIO
3) nBoiicTBEHHAs OIIEHKA pecypca paBHa HYIIO
19. TpancnopTHas 3aa4a ABseTcs 3agayeil .... [IporpaMmmupoBanus
1) tuHAMHYECKOTO
2) HEeMUHEHHOTO
3) AuHEWHOTO
4) 1IeTI0YUCIIEHHOTO
5) mapameTpu4ecKoro
20. Ecnii B TpaHCTIOPTHOM 331a4e 00beM CIpoca paBeH 00beMy NPEUIOKEHHMS, TO TaKas 3a/1a4a Ha3bIBACTCS
1) 3aMKHYTOM
2) 3aKpBITOU
3) cbanaHCHpPOBAaHHOM
4) OTKPBITOM
5) He3aMKHYyTON
21. Ecniu B TpaHCIIOPTHOM 33/1a4e 00beM 3aracoB MPEBBIIAET 00bEM MOTPEOHOCTEH, B PACCMOTPEHUE BBOJISIT
1) GUKTUBHBIA TYHKT NPOU3BO/ICTBA
2) GUKTUBHBINA TYHKT NOTPEOICHUS
3) U3MeHEeHUs CTPYKTYpHI He TpeOyIoTCs

22. CBOOOTHBIMH YJIEHAMH CHCTEMBbI OTPAHNYEHHIT TBOIICTBEHHOIT 3a1a4H SIBJISIOTCS
1) HEeU3BECTHBIC HCXOTHOM 3a1auu

2)k03(pPUIHIEHTHI IPH HEU3BECTHBIX UCXOTHOHN 3a/1a4H

3)cBOOOTHBIC WIEHBI UCXOMHOW 3a0aYu

4)x03(pPULIHEHTHI IeJIeBON QYHKIIUN UCXOTHON 3aa9u

23. Ecaim ncxoanas 3JII1 6b1i1a Ha MaKCHMYM LieJieBoi (PyHKIIMH, TO JBOMCTBeHHas 3a1a4a OyaeT
1) ToxXe Ha MaKCHUMyM

2) mnbo Ha MaKCUMYM, THO0 Ha MHHUMYM

3) 1 Ha MaKCHUMyM, ¥ HA MUHUMYM

4) Ha MUHIMYM

24. Yucno nepeMeHHBIX B IBOWCTBEHHOW 3a/1ade paBHO YUCITY
1)repeMeHHBIX B HCXOIHOI 3a1aue



2) OTAMYHBIX OT HYJIS MIPABBIX YaCTeH NCXOIHOW 3a0aun
3) orpaHUYEHUI HCXOJHOM 3a1a4n
4) HeHyNeBbIX KO3 GHUITMEHTOB LIeJIeBOH (DYHKIIMN UCXOTHOH 3a1aun

25. Ilmar Moieny TpaHCIIOPTHOH 3a/1a4n y1o0Hee MPeCTaBIATh
1) BekTOpOM

2) maTpuei

3) yncnom

4) pyukumeit

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

4.2. OueHOYHBIE CPEACTBA MPOMEKYTOYHOM aTTecTAlINU

[To mucuumHe MpeaycMOTpeH 3a4ér B 4 ceMecTpe M dK3aMeH B 5 cemectpe. 3a4éT (3K3aMeH) IPOXOAUT No Omneram. B
Ka)XI0M OWIeTe OJMH TEOPETHYECKHil BOMPOC W OJHO MPAaKTHYeCKoe 3ajaHue. 3auéT (3K3aMeH) MPOBOIHUTCS B YCTHOU /
[UCbMEHHOH M KOMIBIOTepHOH (opme. OLeHUBAeTCsA BIAJICHHE MAaTEpHaIOM, €r0 CUCTEMHOE OCBOCHHE, CIOCOOHOCTbH
MIPUMEHSTH Hy)KHbIC 3HaHUsI, HABBIKM ¥ YMEHHUS IIPH aHaJIM3€ IPOOJIEMHBIX CUTYalUi U PEIICHNH MPAKTHYECKHUX 3adaHUH.

4.2.1. YcTHbI WM NUCbMEHHBIH 0TBET HAa BONIPOC
4.2.1.1. Ilopsaaok npoBeaeHuUs.
VYCTHBIN WM NMUCBMEHHBIH OTBET Ha BONPOC HANpaBleH Ha MPOBEPKY 3HAHWH OCHOBHBIX PAa3JelioB MO JUCHUILIMHE
«HMccnenoBanue onepanuii 1 METOABI ONITHMH3AIHI.
4.2.1.2. Kpurepuu oueHUBAHMS.
17-20 6a1J10B CTABUTCH, €CJIH 00yUaAIOIIUIACS:
B oTBeTe kKauecTBEHHO PACKPBUI coeprkaHue TeMbl. OTBET XOpOIIO CTPYKTypupoBaH. IIpekpacHO 0CBOEH MOHSATHHHBIN
anmnapat. [IpogeMOHCTPHPOBaH BBICOKHMH YpOBEHb MOHMMaHUsl MaTepuaia. [IpeBocxogHoe ymenue GpopMynupoBaTh CBOH
MBICJIH, 00CYKAATh JUCKYCCUOHHBIE TIOJI0KEHUSI.
14-16 6anJ10B CTABUTCH, €CJIH 00yJAIOIIUIACS:
OCHOBHBIE BOIIPOCHI TeMBI packpbul. CTPyKTypa OTBETa B LI€JIOM aieKBaTHA TeMe. XOpOIIO OCBOCH MOHATUHHBIN amnmapar.
[TponeMoHCTpUPOBAaH XOPOIIMH ypOBEHb MOHHUMAaHHA Marepuana. Xopoliee yMeHHe (OpMYIHpPOBaTh CBOM MBICIH,
00CyXIaTh TUCKYCCHOHHBIE MTOJI0KEHHS.
11-13 6a110B cTaBHUTCS, €CJIU 00yJarOIMUiics:
Temy uactmuno packpsul. OtBer cnmabo cTpykTypupoBaH. [IOHATHHHBIM anmapar OCBOEH 4YacTW4HO. [loHmmanue
OTZETBHBIX MOJOKEHUH W3 MaTepHaja 1o TeMe. Y I0BIETBOPUTENBFHOE YMEHHE (OPMYIHPOBATh CBOM MBICIIH, 00CYX/1aTh
JIMCKYCCHOHHBIE TIOJIOKSHHSI.
0--10 6aJUI0B CTABUTCS, €CJIM 00YYAIONIUIICSI:
Temy He packpbul. [IoHATHHHBII anmapaT OCBOEH HeyAOBIETBOpUTENbHO. [ToHMMaHHe MaTepuana (parMeHTapHOE HIIH
orcytcTByeT. Heymenue hopMylupoBaTh CBOM MBICIIH, 00CYXIaTh JIUCKYCCHOHHBIE MTOJIOKEHHS.
4.2.1.3. OueHo4yHbIe CpeACcTBA.
Bonpocs! AJ1s1 yCTHOT0 MJIM MHCHMEHHOT0 0TBeTa
4 cemecTp
1. OOmiasi mocTaHOBKa 3aj1au HcciepoBanus onepaiuid. LleneBas dyHkuus. OnTumaibHOE pelIeHHE 3alauu
(onTUMAaNBHBIN TIIAH).
2. DKOHOMHUKO-MaTeMaTHYECKOe MOJCIMPOBAaHUE. 3ajada NPOW3BOJCTBEHHOIO IUIAHMPOBAaHUS (3a7ada o

pannoHaIbHOM HCTIONb30BAaHUU PECYPCOB).

Oomr1as (cmemranHas) 3aqada nHeHOTo porpamvupoBanust (3J1I1). Crangaptaas 3JII1. OcHoBHas 3J1I1.

®opwmerl 3ammcu 3JII1 (MaTpuvHas, BEKTOpHAs, pa3BEPHYTas, COKpPAIIEHHAs ).

Caoiicta 3JII1.

[ToHsATHE BBIYKIIOTO MHOXKECTBA TOUEK.

I'padmueckuit Mmetox pemenns ctangapTHeIX 3JII1 ¢ AByMS mepeMeHHBIMU.

N AW

UccrnenoBanme cuctem orpanuueHnii ocHoBHbIX 3JIII. Haxoxnerme panra matpury CJIAY, 0Ga3ucHbIX
pemenwii ais ocHoBHOM 3JIIT.
9. I'eomerpuueckas nntepnperanus pemenus 3JII1 Ha maockocTu.
10. CumnnexcHsiit Mmeron pemenus 3JII1. Kpurepuu onTuManbHOCTH pelIEHUs.
11. AHaTUTHYECKUH CUMILJIEKCHBINA METO/I.



12.

13.

14,

TabnuuHast opraHu3alys BBYUCIUTEIBHOTO MpOIEcCa CUMIUIEKC-MeTona mo cxeme JKopnana-Iaycca.
IMocTpoeHre CUMILIEKCHBIX TA0IHII.

OcoOble cilyyan CHMIUIEKC-METO/[d: KOHEYHOE OINTHMAJIbHOE pelleHHe, aJbTePHATUBHOE ONTUMAaIbHOE
pelleHre, BRIPOXKACHHOE 0a3HCHOE PelICHHE.

OcuorHas (kanonndeckas) 3JII1. Meton nckyccrBenHoro 6azuca (M-meron).

5 cemecTp

1.
2.
3.

o N o o

9.

10.
11.
12.
13.

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

Knaccudukanus onTUMHU3anInOHHBIX METOJIOB | 33/1a4.

Bunp! sxcTpeMmymoB. OCHOBHBIE IOHATHS U OTIPEACICHNUS.

JIBOWICTBEHHOCTD B JINHEHHOM ITPOTpaMMHPOBAaHUH. MOAETN TBOWCTBEHHBIX 33124 (CHMMETPHUYHEIE,
HECHMMETPUYHBIC TBOHCTBEHHBIE MOEIN).

DOKOHOMMYECKast HHTEPIIPETALMs JBONCTBEHHBIX 3a/a4 Ha IIPUMEPE 3aa4H O PALIMOHAIEHOM HCIOJIb30BAHUH
pecypcoB NMpeanpUsTHUsl.

IIepBas u BTOpas TeopeMbl JBOHCTBEHHOCTU. OCHOBHOE HEPABEHCTBO TEOPUH JIBOMCTBEHHOCTH.
HaxosxneHue pemeHust JBOMCTBEHHBIX 3a7a4. TeopeMa paBHOBECHS.

JIBOWCTBEHHBIN CUMILIEKCHBII METOI.

Amnanus ontuManbsHoro pemenus 3JII1 Ha ycToH4nBOCTD (4yBCTBUTEIBHOCTD) TPH M3MEHEHUH KO3()(DUIIMEHTOB
LeneBoi (PyHKIUH, IPAaBbIX YacTeH CHCTEM OrpaHNYEHHH 1 KO3()(UINEHTOB MaTPHIIBI CHCTEMBI.
I'eomeTpuueckast HHTEpIpETAHS aHAIN3a HAa YCTOMIMBOCTb.

ITocTaHOBKA M MaTeMaTHYECKHE MOAEIH 3a/1a4 1IETOUNCICHHOTO TporpaMmupoBanus (LIT).

[Ipumeps! sxoHOMHYecKuX 3a1a4 LI1 1 MeToBI MX peneHus.

IMocranoBka o0rmiel 3a1a4m HEMMHEHHOTO porpammupoBanus (3HIT).

HaxoxneHnue rpasiueHTa, IpOU3BOIHOI MO HAIIPABJICHHIO, YACTHBIX POU3BOIHBIX U AU (epeHIINanoB NepBoro u
BTOPOTO MOPSIIKOB HETMHEHHBIX ()yHKLIUH.

[TocTpoenne noBepXHOCTEN METOIOM CEYEHUH.

VYcnoBus 1 criocod mepexoa OT 33a4d YCIOBHOTO HKCTPEeMyMa K 0€3yCIIOBHOMY IKCTPEMYMY.

CaoiicTBa 1 ocodbennoctu peurenust 3HIT.

BemyxiiocTs (BorayTocTs) rpaduka ¢pysknun. Onpenenenue. I eomerprueckast ”HTEPIpPETALHSL.
ITocTaHoBKa 33124 BBITYKJIOTO HEITMHEHHOTO IIPOrPaMMHUPOBAHHS.

OmnpenencHue BEITYKIIOH (BOTHYTOH) QyHKIHH. ['eoMeTpudeckas HHTEpIpETanys.

AHanuTHYeCcKHe U anredpandeckrue CBOWCTBA BBIMYKIBIX (BOTHYTHIX) (DyHKITHH.

Teopema (He00X0AMMOE U TOCTATOYHOE YCIIOBHE BBITYKIOCTH (BOTHYTOCTH) (DYHKITHIA).

Teopema 0 CyIIecTBOBaHUH IMOOATBHOTO SKCTPEMYyMaA.

Teopema 0 BBIITYKJIOCTH (BOTHYTOCTH) ABaXbI TuddepeHmpyemoii GyHKIuu.

Kpurepuit CunsBectpa. Matpuia I'ecce.

IlocranoBKa 33a1a9u KBaAPATHYHOTO MTporpaMMupoBanus. KBagparuunsie GopMBL.

4.2.2. TlpakTH4ecKkoe 3alaHne

4.2.2.1. Ilopsinox npoBeaeHUsI.

[Mpeanaratorcst 3a1aHus Ha IIPOBEPKY IMPAKTHUECKUX HABBIKOB 110 JUCHHUIUIMHE «lIcciienoBaHue omepanuii U MeTOZIbI
ONITHMU3ALHN.

4.2.2.2. Kpurepuu oueHUBAHMSI.

26-30 6a1710B cTABUTCSH, €CJIH 00y IAOIINMCS:

3aaHue BHIITOIHEHO ITOJIHOCTHIO M MIPABUIILHO.

21-25 6ansioB cTaBUTCSH, €CJIH 00YIAIOIIHMCS ©

3ajaHue BBINOJHEHO IIOJHOCTHIO, HO HET JOCTaTOYHOro OO0OCHOBaHMs. Wim Tpu BepHOM peEIIEHHH JOIyIIeHa
BBIYHMCIUTENbHAS OMMOKA W HEJA0YET, HE BIUSIOMINN Ha MPaBUIIHHYIO MOCIIEIOBATEILHOCTD PACCYKICHUH.

17-20 6an10B cTABUTCS, €CJIH 00YYAIOIMMCS :

3allaHI/Ie BBIITIOJIHCHO YaCTUYHO UJIU C (baKTI/I‘IeCKI/IMI/I M BBEIUHCINUTEILHBIMA OIIMOKAMH.

0-16 6a/110B CTAaBUTCH, €CJIU 00YYAKOIIUMCS:

3allaHI/Ie HE BBLIIIOJIHEHO MJIM BBIIOJHEHO C OOJIBIINM KOJIUYECTBOM (baKTI/I‘IeCKI/IX M BBIYHCIIUTENIBHBIX OIIHOOK.



4.2.2.3. OueHo4HbIe cpecTBA.

4 cemecTp

Pemmts rpadguueckuM METOI0M 331a4y JIMHEHHOTO POTrPaMMHUPOBAHHS

1. Z(x)= x| +2x, — max,
X +x 21,
=2x1+%3 <2,
X +xy <4,
X:S3;
X120, x,20.

3. Z(x)=3x; —15x, — min,
-x;+3x, <9,
2x;+x, 210,
—X; +4x, 20,
x; 20, x5 20.

. Z(x)=2x)—x, — min,
X —2x, =420,
X +x,-320,
X +x,=7<0,
x—2<0,
x1 20, x5 20.

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

3x+2x, 620,

3x —2x,+720,

2x) —4x, -8<0,
x =120,

X3 >0.

. Z(x)=x; +2x, - max,

X1 —2X2 —4S0,
—X +2XZ —450,
X] +2X2 —6S0,

X] 20, Xy >0.

. Z(x)=15x) +21x, —20 — extr,
—Txy +2x, 214,

x+11x, <13,

X +xy <3,

4X| +5X2 220,
X 20, X2 >0.

. Z(x)=31/3+x +2xy +x3— x4 — min,

=X +5x +x3 + x4 + x5 =10,
2x) — x5 +x3—3x4 =6,
10xy +x3 +2x4 +3x5 =25,
x;20,j=12,...,5.

« Z(x)=33-3x) +2x; —3x4 — X5 — max,
3x —2x) —x3+ x4 =2,
dx) —xy + x4 +x5 =21,
4x) —xy — x4 +x5=13,
X+ Xy —Xg =3,
x;20,/=12,...6.

« Z(x)=3x) —8xy — 2x3 +2x4 — 4x5 — max,
x;—4xy +x3 = x4 —x5=-22,
—6x) +3x; +x3+x4 =6,
2x)+2xy —x3+x5=17,
x;20,j=12,...5.

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



CocraButb MaremaTMyeckue MoOAenu cneayrowmx 3agad
C 3KOHOMUYECKMUM CoaepXKaHUuem U pewinTb ux

11. Jlna wsroronenus uzaenuii 1syx TMnoB A u b umeercs 200 kr Me-
tajuia. Ha nsroroBnenne ogHoro uszenus tuna A pacxojayercs 2 Kr Merauia,
a ozaHoro uzzenus thna b — 4 xr. CocraBuTh I1aH NPOU3BOJCTBA, obecneyn-
BAIOIINI nojydeHre HauOombLIei BBIPYYKH OT MPOJAKH U3rOTOBJIEHHBIX W3-
Jienuid, eciu oaHo u3aenue Tuna A crout S0 py0., a oaHo uznenue tuna b cro-
ut 70 py0., npuyeM uzaenuil Tuna A MOKHO M3roToBHTh He Oonee 60, a uszae-
mmii Tuna b — He 6onee 30.

12. U3 nyHkra A B NyHKT b eKeHEBHO OTNPABIISIOTCS MAaCCAXKUPCKUE U
cKopble noe3za. B Tabnuie yka3aHbl HaJIMYHBIN MapK BarOHOB Pa3HbIX THUIIOB,
13 KOTOPBIX €KEJHEBHO MOKHO KOMIUICKTOBATh JlaHHbIE N0€3/1a, U KOJMYECTBO
MacCaXKMpPOB, BMEILAIOLIUXCS B KaXIOM U3 BarOHOB.

1) Onpeaenuts ONTUMAIBbHbIE KOJIMYECTBA CKOPbIX M MACCAXKMPCKUX I10-
€3/10B, PU KOTOPBIX YHUCJIO NEPEBO3UMBIX MACCAXKUPOB JOCTUTACT MAKCUMYMA.

2) Omnpenenurth ONTUMAIbHOE HUCIO MOE3/10B (CKOPBIX M MacCaKup-
CKHX), 00ecreYuBaroIMX MakCUMaJIbHOE KOJIMYECTBO NMEPEBO3UMBIX M1ACCaKH-
POB, MPH YCJIOBUH, YTO B JICHb XKEJIE3Has J0pora He MOXKET Mporyckarb doee
IIECTH MACCAKUPCKUX 110€3/10B.

[loe3na barax. [loutoB. [Mnank. | Kyne#insiit | Msarkuit
Komuuectso
BaroHOB 1 1 5 6 3
B CKOPOM IO€3/1¢
Konuuectso
BaroHoOB 1 B 8 4 1
B NAacCaKMPCKOM
noesjie
Yucno _ - 58 40 32
naccaxnupoB
ITapk Baronos 12 8 81 70 26

HaliTu HauyanbHoe onopHoe pewenue M nytem nepebopa
ONOPHbIX pELI.IEHHﬁ onpeaennTb ONTUMasibHOE peleHue 3aga4vum
13. Z(x)=—x) +x; +2x3 +4x4 — max,
x| +3xy +4x3+7x4 =15,
{Zx] +xy +3x3 +4x, =10,
x;20,j=1234.

14. Z(x)=3x; — 6x, +4x3 —2x4 — min,
Xy =2x3+ x4 =2,
{21’1 +xy +4xy—x, =8,
x;20,j=12,34.



Pewutb cCMMNNIEKCHBIM METOA0M Caeaylowme 3aaaum
15. Z(x)=x; +2xy + X3 — x4 — 6 — max,
=X+ 5% + X3+ x4 +x5 =10,
2x) =Xy +Xx3—3x4 =6,
10x5 +x3 +2x4 +3x5 =25,
X; >0,j=12,...,5.

16. Z(x)=x; +2x) + X4 + X5 — max,
2x) = xy—x3=-1,
Xy +x4 =06,
X+ Xy — x5 =125,
x;20,/=12,...5.
17. Z(x)=5x; + x5 —3x3 +2x4 — min,
3x1+2x) +x3+x4 =7,
{le +3xy +x3+2x4 =11,
x;20,j=1,2,3,4.

18.Z(x)=2x; — x5 +3x4 +2x5 +4 — min,
X| —2x3+x3—3x5 =2,
2x) + x5 +4x3+ x5 =06,
—X] +2xy +3x4 =4,
x;20,j=12,...,5.

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

x;20,j=12,3,4.

20. Z(x)= x| + x5 + X3 — X4 — max,
X + Xy +2.X3+X4 =12,
X +2X2 +X3 520,
X; + Xy + X3 <20,
x;20,j=1,2,34

5 cemecTp



Pemutek 3aauu 11e109MCIICHHOTO nporpaMMHpOBaHHUs

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

X; 20,/=1,23,4, X; — uensle.

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

{3x, +5x) —x3+x4 <14,

x;20,j=1,2,3,4, x; — uensie.

- Z(x)=3x, +2x, +10x3 — min,
2x) +3x5 +5x3 2 2,
X} +2xy +4x3 25,
3x; +4xy +4x3 23,
x;20,/=12,3, x; —uensie.
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1. Komemaes, B. A. MaTtemMaTiueckue METOIBI H MOJCITH MCCIICOBAHUS OIEpaIiuii ;| ydeOHUK Ui CTYICHTOB BY30B,
obygaromuxcsa o crernuaabHocTH 080116 «MateMaTideckie METOAbl B SKOHOMHUKE» M APYTUM IKOHOMHYECKAM
cnennansHOcTsM / B. A. Konemaes ; o pex. B. A. Konemaesa. - Mocksa : KOHUTU-JIAHA, 2012. - 592 c. - ISBN
978-5-238-01325-1. - Tekcr : anmektponnsiit. - URL: https://znanium.com/catalog/product/391871. — Pexum
JIOCTYTIA: TIO TIOATIHCKE.

2. lllankuH, A. C. Marematndeckre METOIBI M MOJICIH HCCIIeoBaHuUs orepanuii : yuebuuk / A. C. Hlankun, B. A.
Manxua. — 7-e m3n, — Mocksa : Uzgatenpcko-ToproBas koproparust «Jlamkxos u K°», 2019. - 398 ¢ - ISBN 978-
5-394-02736-9. - Tekcr : anekrponusiid. - URL: https://znanium.com/catalog/product/1091193. — Pexxum nocrtyma:
IT0 TOJIHCKE.

3. Jlememuko, b. }O. Teopus urp u uccnenosanue onepauuii / Jlemerxo b.1O. - HoBocubupcek :HI'TY, 2013. - 167 c.:
ISBN 978-5-7782-2198-7. - Texkcr : anekrponnsiid. - URL: https://znanium.com/catalog/product/558878. — Pesxum
JOCTYyIa: TI0 MOAIICKE.
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1. Bypna, A. I'. VccnenoBaHue omepanuii B ’KOHOMHKE : yueOHoe mocodue / A. I'. Bypnma, I'. I1. Bypna. — CaHkr-
IetepOypr : Jlamp, 2018. — 564 c¢. — ISBN 978-5-8114-3149-6. — Tekcrt : 3nMeKTpoHHBIN // JIaHB : 3eKTPOHHO-
oubmuoteynas cucrema. — URL: https://e.lanbook.com/book/109616. — Pexum poctyma: Aisi aBTOPU3.
MOJIb30BATENEH.

2. Hauuios, FO. M. Matemaruka: Yuebnoe nocobue / Jauwmios FO. M., Hukonosa H. B., Hypuesa C. H., Ilox pexn.
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Tpunoosrcenue 3
K pabouell npozpamme OUCYUNIUHBL (MOOYIs)
b1.0.04.05 Hccenedosanue onepayuti u Memoobl ORMUMU3ayuu

Ilepeyens HHGOPMALIMOHHBIX TEXHOJIOTHI{, HCIIOJIb3YEeMBbIX /I OCBOCHHUS JUCHUIJIMHBI (MOIYJIf), BKIIOYAs
nepeyeHb MPOrpaMMHOro obecnedeHusi 4 HHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM

Hanpasnenne moarorosku: 09.03.03 - [Npukinannas nHGOpMaTHKA

HpO(l)I/IJ'II) noarotoBku: IlpuknaaHas I/IH(bODMaTI/IKa B 9KOHOMUKC

Ksamudukamnms BEITyCKHHKA: OakaiaBp
®dopma o0yueHust: OUHOE
SI3bIk 0OyUeHUs: pyccKkuit

T'on Hawana oOydueHus mo obpa3oBaTensHON mporpamme: 2021

OcBoeHue JUCHUIIIINHBI (MOZ[yJ'Iﬂ) npeanojgara€t HCHIoJIb30BaHUC CICAYIOUICTO IMPOTrpaMMHOT0 obecreueHus u
I/IHq)OpMaHI/IOHHO-CHpaBO‘IHLIX CHCTCM:
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Office Professional Plus 2010

Kaspersky Endpoint Security maias Windows

Onekrponnas budbnanoteunas cuctema «ZNANIUM.COM»
OnekTpoHHas OubaroTeuHas cucreMa M3narenscTBa «JIaHb»
OnexTpoHHas 6ubmroTedHas cucreMa «KOHCYJIbTaHT CTy/IEHTa



