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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 00YJaIOIIUXCS [0 AUCIUIUINHE (MOJTYJIO)
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 nmucuumiunHel paspaboran(a)(u) moueHt, k.rex.H. Anucumona O.C. (Kadempa matemaTnkm M NpHKIaTHOH
UHPOPMATHUKH).

1. llepeyens NJIaHUPYEMbIX pPe3yJIbTATOB O0y4eHHUS MO JIMCUHUIJIMHE (MOAYJII0), COOTHECEHHBIX C NMJIAHMPYEMbIMHU
pe3yabtatamu ocsoenust OIIOII BO

OOyuarommuiicsi, OCBOWBIINK AUCIUILIHHY (MOIIYJIB), JOJDKCH 001a1aTh CICAYIOIIUMU KOMITETCHIIUMHE:

HIngp Pacmiugposka
KOMIIeTEHIIUH npuodperaemMoil KOMIeTeHUHH
OIIK-1 CriocoOeH TPUMEHSATh €CTCCTBEHHOHAYYHBIC W OOIICHMHKCHEPHBIE 3HAHUS, METOABl MaTEeMaTHIeCKOTO

QHAIM3a W MOJCIMPOBAHUS, TEOPETUUYECKOTO U  OKCIEPUMEHTAIbHOIO  UCCIENOBaHUS B
MpoeCCHOHATIBHOM NEATETbHOCTH

OIlK-1.1 3HATH CITOCOOBI MPIMEHEHHSI €CTECTBEHHOHAYYHBIX M OOIMICHHKCHEPHBIX 3HAHUN, METOIOB
MaTeMaTHYeCKOr0 aHaJIM3a M MOJEIHPOBAHHS, TEOPETHIECKOTO U SKCIICPUMEHTAIBHOTO HCCIICA0BAHHMS B
npodeccroHaNbHO NeaTebHOCTH

OIIK-1.2 [YMeTh IpUMEHSTh €CTeCTBEHHOHAYYHBIEC U OOIECHHKCHEPHBIE 3HAHMUS, METO/IBI MAaTEMAaTHIECKOTO
AHAITN3a ¥ MOJCITUPOBAHUS, TCOPETHICCKOTO M SKCIEPUMEHTAIBHOTO HCCICIOBAHNUS B
npodecCHOHANBHON NeSTeIBHOCTH

OIIK-1.3 BJ'Ia,I[eTB CIIOCOOHOCTBHIO NPUMCHATL €CCTCCTBCHHOHAYYHBIC O6H.[€I/IH)KCH€pHLIC 3HaHUsA, MCTOJbI
MATCMAaTHYICCKOTI'0 aHaJIN3a U MOACIUPOBAHUA, TCOPCTUICCKOI'O U SKCICPUMCHTAJIBHOI'O UCCIICAOBAHNS B
HpO(I)GCCHOHaHBHOﬁ JACATCIbHOCTHU

OO0yuaromnuiicsi, OCBOUBUINN AUCIUIIUHY (MOIYJIB):

JlomxeH 3HaTh:

palluOHAaJIbHBIC CIOCOOBI NPUMEHCHUA CCTECTBCHHOHAYYHBIX 3HaHI/II7I, TCOPECTUYCCKOTO U IKCOCPUMCEHTAJIBHOTO
HCCJICJOBAaHUS B HpO(beCCHOHaJ'ILHOﬁ JACATCIbHOCTH, TCOPETUICCKUE OCHOBBI MCTOJI0B U MoJeNell uccienoBaHus onepaunﬁ.

JlomKeH yMeTh:

PalMOHAIBHO IPUMEHATh €CTECTBEHHOHAYYHBIE 3HAHUS, METOABl TEOPETUUYECKOIO U HKCIEPUMEHTAIbHOIO UCCIEA0BaHUs
B IPO(eCCUOHATILHON AEATEIBHOCTH, PEIIaTh 3aa4H JIMHEHHOTO IIPOrpaMMHPOBaHUS IPpaMYECKUM U CUMIUIEKCHBIM METOIOM.

HOJDKCH BJIaACTh:

CIIOCOOHOCTBIO paiuOHAJIBHO NPUMECHATH €CTCCTBECHHOHAYYHbBIC 3HAHUA, MCTOJAbI TCOPETUUCCKOT'O U SKCIICPUMEHTAJIBHOTO
HCCIEAOBAHHUA, METOJABI UCCIICIOBAHUA onepaunﬁ B HpO(I)eCCHOHaJ'IBHOfI JACATCIBbHOCTH.

2. Mecto qucuumiunel (MoayJs) B ctpykrype OIIOII BO

Hannas nucumminaa (Moaynb) BkiIrodena B pazgen "B1.0.04.05 JucuurminHbl (MOIysH)" OCHOBHOHM HpodeccHoHalIbHOM
obpazoBatensHoil porpammer 09.03.03 "Ipuknagnas napopmaruka ([Ipuknaanas uHPOPMATHKA B SKOHOMHKE)" M OTHOCUTCS K
00s13aTENBLHBIM JUCIHUIIIIMHAM.

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

3. O0bem auUCHUIVIMHBI (MOAYJs])) B 3a4eTHBIX €IMHMLAX € YKa3aHHEM KOJMYecTBA 4YacoB, BbIIeJEHHbIX Ha
KOHTAKTHYI0 paGoTy o0yvyarolmmxcsi ¢ npemnojasaresieM (M0 BUIAM Y4eOHBIX 3aHSTHI) U Ha CAMOCTOSTEJbHYI0 padoTy
o0yuarommnxcsi

OO6m1ast TPyA0EeMKOCTh TUCIIUIUTMHBI COCTABIIACT 8 3a4eTHHIX(bIe) equHuIl(bl) Ha 288 vaca(oB).

KonrakTHas pabora - 120 gaca(oB), B TOM 4ucIIe JeKIuH - 52 yaca(oB), MpakTuueckue 3ausaTus - 0 gaca(oB), 1abopaTopHbIe
paboTs! - 68 yaca(oB), KOHTPOJIb CAMOCTOSTENBEHON paboTh! - 0 gaca(os).

CamocrosrenbHas paboTa - 132 gaca(oB).
Konrpons (3auér / ax3amen) - 36 yaca(oB).

CDopMa TPOMEIKYTOYHOI'O KOHTPOJIA AUCHUIIJIMHBI: 3a4€T B 4 CCMECCTPE,; IK3aMCH B 5 CEeMECTPC.

4. Coaep:kaHue TUCHUILINHBI (MOAYJIsI), CTPYKTYPHPOBAHHOE 110 TeMaM (pa3JeiaM) ¢ yKa3aHHeM OTBEJICHHOI0 Ha HHUX
KOJIN4YeCTBA AKAJeMHYeCKUX YaCOB H BUIOB y4eOHbIX 3aHATHIH

4.1 CTpyKTypa ¥ TeMaTH4YeCKHUI INIaH KOHTAKTHON U CAMOCTOATEIbHOI padoThl 10 JUCHHILIAHE (MOLYJII0)

Buapl 1 yacel
KOHTAKTHOM padoThl,
HX TPY10eMKOCTh
(B yacax)
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1. [Tema 1. OcHOBHBIE IOHATHSA TUCIUITIIAHEI 4 4 0 20
2. |Tema 2. OCHOBBI THHEHHOTO IPOTPAMMHUPOBAHHUS 4 6 0 4 20
3 Tema 3. [IpuknaaHble ONTUMHU3aLMOHHBIE METO/IbI PEILICHUS 3a1a4 4 6 0 28 20
" [muHEIHOTO MpOrpaMMUPOBaHUS
4. [Tema 4. Teopusi TBOWCTBCHHOCTH 5 12 0 12 24
5. |Tema 5. Permenue 3amad 1eIOYNCICHHOTO IIPOTPAMMHPOBAHHS 5 12 0 12 24
6. Tema 6. Permenue 3amad HeMUHEHHOTO IPOTPAMMHUPOBAHHS 5 12 0 12 24
Hroro: 288 4. (13 HUX 36 Y. KOHTPOJIb) 52 0 68 132

4.2 Conep:xaHue TUCHHMITHHBI (MOTYJIs1)

Tema 1. OcHOBHBIC NOHATHS AUCHHMILIAHBI

IIpeamer mccnenoBaHMs omnepanuii W MeTOAbl onTuMu3anuu. OCHOBHbIE MOHATHSA M ompenencHus. Kmaccuduxamust n
MaTeMaTHYECKOe MOJAETHPOBAHUE 3aJjauy MCCIENOBaHUS omepanuii. DKOHOMHUKO-MaTeMaTH4eCKue MOJAEIM 3aJad HCCIICAOBaHUS
onepanui

Tema 2. OcHOBBI JINHEITHOT0 POrPAMMHUPOBAHMS

@opmbl 3amucu W kinaccudukanms 3agad JuHeiHoro mnporpammupoBanus (3JIIT). Ipaduueckmit metox peueHus
CTaHIapTHOM 3a1aun. MccnenoBanue u HaxoxxaeHue pemeHust ocHoBHo# 3JII1. CoiicTBa 3a1a4 JMHEHHOTO IPOTPaMMHUPOBAHUSA

Tema 3. [IpukaaaHble ONTUMHU3AIUOHHBIE METOAbI pellleHHs 32124 JIMHEIHOT0 MPOrPaMMHUPOBAHUS

CumMriekc-mMeTon (METOJ TOCIENOBAaTEIbHOrO YiydileHHs IuiaHa). OcoOble cilydaW CHMIUIEKC-MeTona. TaOmumdaHbId
cuMIutekc-MeTo. [lorsatre 06 M-metone (MeToe HCKYCCTBEHHOTO Oazuca)

Tema 4. Teopust 1BOHiCTBEHHOCTH

OKOHOMHUYECKass WHTEPIIPEeTalus 3aJadd, IBOMCTBEHHON 3ajade 00 HCIIOJIB30BAaHMM PECYpcoB. Buabl MaTemMaTHuecKux
MoJenel IBONCTBEHHBIX 3a1au. HaxoxaeHue perieHns JBOMCTBEHHOM 3aauu 1O PEIICHUIO HCXOAHON

Tema 5. Pemienue 3a1a4 1eJ104MCJICHHOT0 NIPOrpaMMHUpPOBaHUS

Mertonbl orceueHus. Meton I'omopu. PemeHue 3a1ad LEIOYMCIEHHOTO MPOTPaAMMUPOBAHHS METOJOM BETBEH M TpaHHIl
(MBT'). Aranu3 ycTOHYHMBOCTH ONTHUMAaIbHOTO pemmenus 3JII1

Tema 6. Peruenue 3a1a4 HeJIMHEHHOT0 MPOrPAMMMPOBAHUS

Krnaccudukanus 3ajay onTUMU3alMU ¥ aHATMTHYECKUX METOJIOB pElleHUs] HeJMMHEHHbIX 3a1a4. ['paduueckuii MeTox s
HEJIMHEWHOTO NporpamMmupoBanus. Meron mHoxutened Jlarpanxka. PelieHue 3KOHOMMUYECKHX 3alad METOAAMM HEIMHEWHOIO
IpOrpaMMHUpPOBaHKs. MoaeIH BBITYKIOrO IPOrpaMMHUPOBaHHUS

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

CamocrodrensHas pabora 00y4JaromuXcs BBIIOIHIETCS MO 33IaHUI0 U IIPU METOJMYECKOM PYKOBOJICTBE MPENoaaBaTes, HO
6e3 ero HemocpeACTBEHHOro ydacTus. CamocrosaTenbHas paboTa MOApa3JelsieTcsl Ha CaMOCTOSITENbHYI0 PaboTy Ha ayAUTOPHBIX
3aHATUSAX U HAa BHEAYJUTOPHYIO CAMOCTOSITENbHYIO padory. CamocTosTenpHas paboTa 00ydaronuXcsl BKIIFOYAET KAaK MOJTHOCTHIO
CaMOCTOSTEIFHOE OCBOEHHE OTAENbHBIX TeM (pa3fesioB) IUCLUUILUINHBEI, TaK U MPOPabOTKY TeM (pa3fesioB), OCBAaUBAEMbIX BO BpeMs
ayauTOpHOW paboTel. Bo Bpemst caMOCTOATENEHOHW paboOTHl OO0ydaromiuecs YHTAIOT M KOHCIEKTHPYIOT Y4eOHYI0, HAydHYIO H
CIIPaBOYHYIO JINTEPATypy, BBINOJHSIOT 3aJaHusl, HalpaBJCHHbIE HA 3aKpEIUICHWE 3HaHWM M OTPabOTKy YMEHHH M HAaBBHIKOB,
TOTOBSITCS K TEKYLIEMY U ITPOMEXYTOUHOMY KOHTPOJIIO N0 IUCHUILTHHE.

OpraHuzanusi caMOCTOATENBFHOW paboThl O0yJaromuXcs perjJaMEeHTHPYeTCs HOPMAaTUBHBIMH JIOKYMEHTaMH, Y4eOHO-
METOAMYECKOH JIUTEPaTypOH 1 3JIEKTPOHHBIMH 00pa30BaTEeIbHBIMY PECYPCAMH, BKIIOUAs:

[Mopsinok opraHM3alM M OCYIIECTBIEHHS 00pa30BaTEeNbHOM NEATENLHOCTH M0 00pa3oBaTeNbHBIM MPOrPaMMaM BBICIIETO
o0pa3oBaHus — nporpamMMam OakanaBpuaTa, MporpaMMaM CrielHainTeTa, IporpaMMaM MarucTpaTypbl (YTBEp)KACHHbIH MPUKa3oM
MununcTtepcTBa HayKH 1 BhICIIEro oOpasoBanus Poccuiickoit @eneparun ot 6 amperst 2021 roma Ne 245)

VYcraB (enepanbHOro rocyapCTBEHHOTO aBTOHOMHOTO oOpasoBarensHoro yupexaenus "Kazanckuii (IIpuBosnkckmit)
(enepanbHbIil yHUBEpCHUTET"

IIpaBuna BHYTpeHHEro pacropsiaka (eaepaabHOTO TOCYJapCTBEHHOTO aBTOHOMHOTO OOpa30BaTENbHOTO YUPEKIACHHS
BBICIIETO TpodeccroHanbHOro oopasosanus "Kazanckuii (ITpuBomxckwii) GpenepanbHbI yHHBEpCHTET"

JloxansHable HOpMaTHBHBEIE akThI Kazanckoro (IIpuBomkckoro) dheaepaqsHOTO YHHBEPCUTETA

6. ®oH/ O1IEHOYHBIX CPEJICTB MO TUCHHUILINHE (MOIYJIIO)

(DOH,H OLICHOYHBIX CPCACTB MO AUCHUILUIMHE (MOI[yJ'IIO) BKJIIOYA€T OLICHOYHBIC MaTCpuajibl, HAIPABJICHHBIC Ha IPOBEPKY
OCBOCHHUS KOMHCTCHHHﬁ, B TOM 4YUCJIC 3HaHHﬁ, yMeHI/Iﬁ U HABBIKOB. CDOH[[ OLCHOYHBIX CPCACTB BKIIOYACT OLICHOYHBIC CPCACTBA



TEKYILET0 KOHTPOJIS U OLIEHOUHBIE CPEICTBA IPOMEXKYTOUHOM aTTeCTalluu.
B (oHze O1IeHOYHBIX CPEACTB COAEPKUTCS Cleayromas nHdopmanus:
- COOTBETCTBHE KOMIIETEHIINH IUIAHUPYEMBIM pe3yJibTaTaM 00y4eHHs 10 JUCLIUILIMHE (MOIYJIIO);
- KpUTEPUH OLICHUBAHHA CHOPMUPOBAHHOCTH KOMIIETCHIIHH;
- MeXaHNU3M (OPMHUPOBAHMS OLEHKHU 110 TUCLUUILIMHE (MOAYIIIO);
- ONIMCAaHUE NOPSAIKA MPUMEHEHHS U IPOLEAYPHI OLICHUBAHUS [UIS KaXKAOTO OLICHOYHOTO CPEJICTRA;
- KpUTEPHUH OLICHUBAHMS I KQXKJOTO OIIEHOYHOT'O CPENCTBA;

- COACPIKAHUEC OLICHOYHBIX CPEICTB, BKIIKOYasA Tpe6OBaHI/IH, MPpEaAbABIIACMBIC K JEeHCTBUSIM 06yqa}omnxc;1, JACMOHCTPUPYECMBIM
pe3ybTaTaMm, 3alaHus pa3jiIndHbIX THUIIOB.

@oH/T OLIEHOYHBIX CPEACTB MO AUCIUILTHHE HaxoauTcs B [Ipunoxennu 1 x mporpaMme TUCHUTUTAHEL (MOIYITIO).

7. llepeyeHs JuTEpaTypbl, HEOOXOAMMOM JJI51 OCBOEHUS JUCUMILIMHBI (MOIYJIs)

OcBoeHHE IMCHMIUIMHBI (MOZYISl) MpEAINojaraeT M3ydeHHe OCHOBHOW M JOTOJIHUTENBHON Y4eOHOH JIMTepaTyphl.
Jluteparypa MOXeT OBITh JJOCTYITHA 00OYYarOLIMMCS B OJJHOM U3 JIByX BapuaHTOB (JINOO B 000MX W3 HHX):

- B 3JIEKTPOHHOM BHJIE - uYepe3 3JIEKTPOHHBIC OUOIMOTEUHBIC CHCTEMbI HA OCHOBAaHHM 3aKiTOYeHHBbIX KDY moroBopom ¢
MPaBOO0JIAIATEIIIMHY;

- B medaTHOM Buie - B Hayunoit Ombnmoreke EmaGyxkckoro muctHTyra KOVY. OOyuarommuecss MomydaroT y4eOHYIO
IuTepaTypy Ha aDOHEMEHTE MO YNTATEIhCKUM OMJIETaM B COOTBETCTBUH C NIPABWIIAMH OIb30BaHus HayuHoi OnbImoTexoi.

OJNEeKTPOHHBIE U3IaHMs JOCTYIHBI JUCTAHIIMOHHO U3 JH000I TOYKM IpHU BBEACHUU OOYUYAIOIIMMCS CBOETO JIOTMHA U Mapoist
OT JIMYHOTO Ka0uHeTa B cucteMe "DIeKTpoHHbIH yHuBepcuteT". [Ipu MCIONb30BaHMM NEYaTHBIX M3JaHUI OMOIMOTEUHBIH (OHA
JOIDKCH OBITh YKOMIUIEKTOBAaH MMM W3 pacueta He MeHee 0,25 sk3eMIUIipa Ha KaXIOro oOydaromerocs M3 4YHcia JINI,
OJTHOBPEMEHHO OCYIIECTBIISIIONINX OCBOCHUE JAHHOH MUCIUIUIMHBI (MOIYJIN)

[lepeueHb OCHOBHOW W JIOTIOJHUTENbHOW yueOHOM JIMTEpaTypbl, HEOOXOAMMOW MJIsi OCBOSHHMS AWUCIUMIUIMHBI (MOIYJs),
Haxoautcst B Ilpumoskennn 2 k paboueld mporpamme IucHUIUIMHBL OH TMONJIEKUT OOHOBJICHWIO MPHU W3MEHEHWHU YCJIOBHIA
noroBopoB KOV ¢ npaBoobnanarensMu 2JIeKTPOHHBIX U3/IaHUK U TIPH U3MEHEHHHU KOMILUIeKToBaHus GoHaoB HayuHoit 6ubimoTexku
EnaGyxckoro nncruryra KOV.

8. Ilepeyenb pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHMKAIMOHHOH ceTH "UHTepHeT", HE00X0AMMBIX VIS OCBOCHMS
JMCHUIIMHBI (MOAYJIS)

HUccnenosanue onepanuii [lpumeps! u 3amaun - http://math.nsc.ru/L BRT/k4/or/

YuebHoe nmocobue o Teme "BBenenue B uHelHOe nporpammupoBanue’ - http://ecocyb.narod.ru/217-220/begin.htm
Teopust UITP U UCCIIENOBaHKE omepartuii - https://intuit.ru/studies/courses/676/532/info

9. MeToanyeckune yKazanus J1Jisi 00y4aomuxcs Mo 0CBOEHUIO TUCUUIIMHBI (MO1YJIs1)

Bupa pador MeToanyeckue peKoMeHAALUH

JIEKLIUU JIeKMOHHBIE 3aHATUS IIPOBOJAATCS C UCIIOJIB30BAHUEM MHTEPAKTUBHBIX TEXHOJOTUH U MIPEAIIOIAraloT aKTUBHOE
ydacTHe CTYAEHTOB. J{JIsl MOATOTOBKH K 3aHATHSIM PEKOMEHAYeTCs BBIIACIATh B MaTepHalie MpooieMHbIe
BOIIPOCHI, 3aTparuBaeMble MPEnoAaBaTeseM B JEKIUH, U IPYIIUPOBaTh HHpopMaluio BOKpYT HUX. JKenaTeapHo
BBIJICJIATH B HCIIOJIB3yEMOM JIUTEpaType MOCTAaHOBKH BOIIPOCOB, HAa KOTOPBIE PA3HBIMU aBTOPaM MOTYT OBITH
JIaHbI pa3IU4YHbIe OTBETHl. Ha OCHOBaHMM NMOCTAaHOBKU TaKHMX BOIIPOCOB CIIEAYET COOMPATh ApTyMEHTHI B TOJIb3Y
Pa3IMYHBIX BAPHAHTOB PELICHNUS ITOCTABJICHHBIX MPOOIIEM.

nabopatopHrsie | [y yCrenrHoro BEITOTHEHUS Tab0paTOPHBIX paboT TpedyeTcs u3yduTh MaTepuai Jekiuil. [Tpuctynars k

paboTsr BBITIOJTHEHHIO J1TA00PaTOPHOI pabOThl MOKHO TOCTIE IPEIBAPUTEIBHOTO IIPOYTEHHSI TEOPETUUECKOTO MaTepHaia.
BrinosnHeHue ciaexyer IpoBOAUTE, PYKOBOJICTBYSCH IOPSIIKOM PaOOTHL. Y CIIEIIHOE BHIMOJIHEHHE Ta00paTOpHOH
paboTHI 03HAYAET, YTO CTY/IEHT BBHIIOJIHWII OCHOBHYIO PaOOTY, a TaK)KE OTBETHII Ha BOIIPOCHI MIIN BBITTOJIHHIT
JIOTIOJTHUTENbHBIE 3aJJaHNUs.

€aMoCTOs- CamocrosTenbHas paboTa CTYJCHTOB 110 TUAAKTUIECKOI CyTH IpeACTaBiIIeT COO0I KOMIUIEKC YCIOBUI
TenbHas paboTa | 00yUeHHs, OpTaHN3yEeMBIX IIPENOaBaTEIeM H HAIIPABICHHBIX HA CAMOIIOATOTOBKY ydJaIuxcs. Y4ueOHas
JIeSITETPHOCTD MIPOTEKaeT 0e3 HeOCPEACTBEHHOTO YIaCTHs IIPETIOIaBaTeNsl M 3aKIIF0YaeTCs B IpOpadoTKe
JIEKIMOHHOTO MaTepHala, MoJroTOBKE K YCTHOMY OIIPOCY U TECTHPOBAHUIO, K JTJAOOPATOPHBIM U IIPAKTUYECKUM
3aHATUSAM; N3yYCHUH y4eOHOH JUTepaTyphl U3 OCHOBHOTO M JOTIOJIHUTEILHOTO CIHCKA.

3a4eT 3auet 1o Kypcy mpoBoguTcs no 6mieram. [Ipu moaroToBke K 3a4eTy HEOOXOIUMO OMUPATHCS HA HCTOYHUKH,
KOTOpBIEe pa3dupalich Ha JIEKIMIX B TeUeHHE ceMecTpa. Ha 3aueTe CTyAeHTy npeziaraeTcst OmieT, B KOTOpOM
TPHY BOIPOCA, MOCIIEHUH U3 KOTOPBIX HOCUT NMpakTHYecKuii xapakrep. [locie oTBeTa cTyJeHTY MOTYT OBITh
3aJ1aHbI JIOTIOJIHUTEIIbHBIE BOIPOCHL.

9K3aMeH OK3aMeH 10 Kypcy IpoBoguTcs 1o 6myeram. [Ipu moaroToBKe K AK3aMeHy HEOOXOIUMO OMTUPATHCS Ha
HCTOYHUKH, KOTOPBIE pa30Mpalnch Ha JISKIUAX B TeUeHHE cemecTpa. Ha sk3aMeHe CTyAeHTY mpeiaraeTcs
OmieT, B KOTOPOM TPH BOIPOCA, MOCICIHHI U3 KOTOPBIX HOCHT IPaKTUUCCKUi xapakrep. [locne oTBera
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CTYACHTY MOT'YT OBITH 3aJaHbl JONOJHHUTCIIbHBIC BOIIPOCHI.

10. IlepeyeHb HH(POPMALMOHHBIX TEXHOJIOTHIi, HCI0JIb3yeMbIX IIPH OCYLIECTBJEHUH 00pa30BaTe1bLHOIO NpoLuecca 1o
JUCHMILINHE (MOYJI0), BKJIKYAs NepedyeHb NMPOrpaMMHOro odecnedeHusi 1 HHGOPMANMOHHBIX CIIPABOYHBIX cHCTeM (NpPH
He00X0AMMOCTH)

[lepeuenb WHGOPMAIMOHHBIX TEXHOJOTUH, HCHONB3YEMBIX IIPH OCYIIECTBICHHH 00pa30BaTeNbHOrO mpolecca Mo
IHCLUUIUIMHE (MOYJII0), BKIFOYasl epedeHb MPOrpaMMHOr0 00eCIeYeHNs M HHPOPMAITMOHHBIX CIIPaBOYHBIX CHCTEM, IPEACTABICH
B [Ipunoxxenun 3 k paboueit mporpaMmme JUCIUTUTAHBI (MOIYIIS).

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

Vuebnas ayautopust Ne 82 (423600, Pecniybnuka TarapcraH, r. Enabyra, yn. Kazauckas, a. 89) mis npoBeaeHus 3aHATHI
JIEKIIMOHHOTO THIIA, 3aHATUN CEMUHAPCKOTO TUIMA, TIPYNIOBBIX W HHAUBUAYAIBHBIX KOHCYJIbTAllUil, TEKyLIero KOHTPOIS U
NpoMeXXyTouHoil arrectaunu. Komruiekt mebenu (mocamounbix mect) 48 mT. Kommuekr mebenu (1OCajoyHBIX MeECT) Ui
npenozasarens 1 mr. MesnoBas nocka HacteHHas 2 wT. Tpudyna 1 mr. [Ipoektop EPSON EB-535W 1 mit. IHTepakTuBHAs gOCKa
EliteBoard WR-84A10 1 wt. Hoyr6yk ICL Pil55 1 wir. Be6-kamepa 1 wt. Boixon B HTepHET, BHYTPHUBY30BCKasi KOMITBIOTEPHAS
CeTh, JOCTYNl B OSJCKTPOHHYIO HWH(OpManMOHHO-0Opa3oBaTesnbHyl0 cpexy. Habop y4eOHO-HArmsgHBIX IOCOOHMH: KOMILIEKT
NPEe3eHTANH B JJICKTPOHHOM (hopMate 1o mpernosaBacMoi AUCIUILTHHE 3-5 IT.

VYuebnast aynuropust Ne 61 (423600, Pecnyonuka Tarapcran, r. Enabyra, yn. Kazanckas, 1. 89) mis npoBeaeHus 3aHATHR
JEKIMOHHOTO THIA, 3aHATHH CEMHHApCKOTO THIA, TPYHIOBBIX M WHIWUBHAYAJIbHBIX KOHCYJIbTalWi, TEKYIIEro KOHTPONIS H
MPOMEKYTOYHON AaTTECTAlUH, MMOMEIICHUE IJIsI CaMOCTOSATENbHOW paboThl. Kommiuekt mebenu (mocamounbix mect) 30 mir.
Kommbrorepusiii  kimacc: kommbioTepsl Lenovo Thinkcentre m920x 18 mmr. Mouutopst Thinkcentre TIO24GEN3 18 .
WutepakTuBHas nmaHens 1 mrt. MenoBas nocka HacTeHHas | mrt. Beixon B MHTepHeT, BHYTpHBY30BCKas KOMIIBIOTEpHasl CETh,
JOCTYII B 3JIEKTPOHHYIO HH()OpMaAMOHHO-00pa3oBarenbHylo cpeny. Habop yueOHO-HArIsAHBIX MOCOOMI: KOMIUIEKT MPE3eHTaINi B
3JIEKTPOHHOM (hopMaTe 1O MPEmoaaBacMON UCIUILTHHE 3-5 mIT.

12. Cpe}]CTBa aJjanTanvum 1rnpenoaaBaHus AUMCHMINVIMHBI K HOTpeﬁHOCTﬂM oﬁyqammnxcsl HHBAJIMJI0B M JHUI C
OrpaHHY€HHBIMUA BO3MOKHOCTAIMU 3/10POBbS

HpI/I HeO6X0}II/IMOCTI/I B o6pa3013aTem>H0M nmpouecce MNpUMCHAIOTCA CIACAYIOMUE MCETOJbl MU TEXHOJIOTUH, 06nerqa10ume
BOCHIpUATUC I/IH(l)OpMaLlI/II/I O6y‘IaIOH.lI/IMI/IC$I HWHBAJIMJaMH1 U JIMIJAMU € OTPaHUYCHHBIMU BO3MOXXHOCTAMU 310POBbSI:

- CO371aHHEe TEKCTOBOH BEpPCUH JIOOOT0 HETEKCTOBOIO KOHTEHTA JUIS €ro BO3MOXKHOTO MPeoOpa3oBaHUS B albTEPHATHUBHBIC
(hopMBI, yIOOHBIE IS Pa3IMYHBIX [TOJIB30BATENEH;

- CO3JaHHME KOHTCHTA, KOTOpBIﬁ MOXXHO MNOPEACTABUTL B pa3IMYHbIX BHUAAX 0e3 NOTEpU HAaHHBIX WKW CTPYKTYPHI,
NpeayCcMOTpETh BO3MOKHOCTH MaCH.ITa6I/IpOBaHI/I$[ TCKCTa H H306pa)I(GHHﬁ 0e3 MOTEPHU Ka4deCTBa, NPEAYCMOTPECTb AOCTYHHOCTH
YIIpaBJICHUA KOHTCHTOM C KJIaBUATYPbI;

- CO3JIaHHE BO3MOKHOCTEH il 0Oydarommxcs BOCHPHHHAMATH ONHY M Ty JX€ MH(OPMAIHUIO W3 pasHbIX HCTOYHHKOB -
HaIrpuMep, Tak, 4YToOBI JIMNA C HAPYIICHUAMH CITyXa MOIy4aid HHPOPMAIHIO BU3yaIbHO, C HAPYIICHUAMH 3PEHUS - ayAHAIBHO;

- NPUMEHEHHE TMPOTPAMMHBIX CPEACTB, 00ECHEeUMBAIOIINX BO3MOXKHOCTh OCBOCHHS HABBIKOB M yMEHHH, (HOpPMHUpPYEMBIX
JTUCHIUIUIMHOMN, 3a CYET aJIbTepPHATHBHBIX CIIOCOO0B, B TOM YHCJIE BUPTYAJIbHBIX Ja00PaTOPUil M CUMYJISIIIMOHHBIX TEXHOJIOTHH;

- MPUMEHEHNE TUCTAaHIIMOHHBIX 00pa30BaTEILHBIX TEXHOJIOTHI IS TIepeadr HHOPMAIHH, OPTAaHU3AIHA PA3INIHBIX (HOpM
WHTEPAaKTUBHOW KOHTaKTHOW paboThl oOydaromerocs ¢ MpernojaBaTesieM, B TOM 4YHCIe BEOMHAPOB, KOTOpPHIE MOTYT OBITh
WCTIONIb30BaHbl JJIsl TPOBEACHUS BUPTYAIbHBIX JISKIIMA C BO3MOXKHOCTBHIO B3aUMOJICHCTBUS BCEX YYACTHHMKOB JMCTAHIIMOHHOTO
0o0ydeHusi, TIPOBEJCHNsI CEMHMHAPOB, BBICTYIUIGHUS C JOKJIQJAaMH W 3allUThl BBITIOJHEHHBIX pabOT, MPOBEACHUS TPEHUHIOB,
OpraHu3aIiy KOJUIGKTHBHON PabOTHI;

- OPUMCHCHUEC AUCTAHIIHOHHBIX O6pa3OBaT€J'H>HI>IX TEXHOJIOTHUI JJId OpraHu3anun (bOpM TCKYILIEro U HPOMEKYTOUIHOI'O
KOHTPOJIA;

- YBCJIWYCHHUEC IMPOAOJLKUTCIIBHOCTU CAavdu 06yqa}0m1/1M051 HWHBAJIMAOM HJIKA JULOM C OrpaHUYCHHBIMU BO3MOXKHOCTSIMH
310POBbA q)OpM HpOMC)KyTO‘IHOﬁ aTTeCTaly 110 OTHOIICHHUIO K YCTaHOBHCHHOﬁ MMPOJAOJIKUTCIIBHOCTH UX CAaYU:

- MPOJIOJDKUTEINLHOCTH CAaur 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;

- MPOJIOJKUTENLHOCTH BBICTYIIICHHSI 00YYArOIIETOCs IPH 3alIUTe KypCOBOH paboThI - He Oosee 4yem Ha 15 MUHYT.

IIporpamma coctaBnena B coorBeTcTBHH ¢ TpeboBanmsamMu PI'OC BO wu yueGHBIM mmanoMm mo HampasieHwmio 09.03.03
"TIpuxnagnaas naGOpMaTHKa" U Mpodrto noaroToBky "lIpuknaaaas nHPOpPMAaTHKA B SKOHOMHUKE"'.
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1. CooTBeTcTBHE KOMIIETEHIIHIi INIAHNPYEMbIM pe3yJibTaTaM 00yueHHsl 10 TUCHHUILIHHE (MOYJII0)

Kox u HamMeHoBanue | UHAMKATOPBI JOCTHKeHHs] KommeTeHuui | OuneHo4HbIe cpeacTBa TeKylero
KOMIIETEHIIUH JJIs1 AAHHOM JMCHUIIIHHBI KOHTPOJISA M IPOMEKYTOYHOM aTTecTaluu
OIIK-1 Croco6eH | 3HaTh panuoHaIbHBIE CIOCOOBI IpHMeHEeHUs | Tekymmii KOHTPOJIb:
MIPUMEHSTD €CTECTBEHHOHAYUYHBIX 3HaHui, | JlJabopaTopHBIe pabOTHI IO TEMaM
©CTCCTBEHHOHAYYHbIE M | TEOPETHYECKOTO W  JKcHepuMeHTanbHoro | Tema 2. OCHOBBI JMHEHHOTO
oOmIenHXKeHepHBIC HCCIIEeI0OBaHUs B po(hecCHOHATBHON | TPOTPaMMHUPOBAHHUS
3HAHMUS, METOABI | ACIATEIbHOCTH,  TeOpeTHYeckue  OCHOBbI | Tema 3. IlpukinaaHble ONTUMU3aLUOHHbIE
MaTeMaTHYECKOro METOZOB M Mojeneil  ucciefoBaHMs | METOJBI pPEIICHUs 3a1a4 JUHEHHOTro
aHanm3a U | omeparui. IIPOrpaMMHUPOBAHUS
MOJIEJIMPOBAHUS, Tema 4. Teopust IBONCTBEHHOCTH
TEOPETUYECKOT O u | YMmeTrs palyoHaIBHO npuMeHsITs | Tema 5. Pemenue 3agau ne04icIeHHOTO
9KCIEPUMEHTANBHOTO €CTeCTBCHHOHAYYHble  3HAHUS,  METOHbl | MPOrpaMMHUPOBAHUS
HCCIIeI0BaHUS B | TEOPETHYECKOr0 M AKCHepuMeHTansHoro | Tema 6. Pemenue 3agau HeTuHEHHOTO
po¢eCCHOHATBHOM HCCIIEeI0OBaHUs B po(eCCHOHATBHON | TIPOTPaMMHUPOBAHHUS
JIeATENbHOCTH JIeATENbHOCTH, pelaTh 3aJadyd JUHEHHOIro
IIPOrpaMMHUPOBAHHUS rpadpUIecKuM u | TectupoBaHue o TeMam
CUMIUIEKCHBIM METOJIOM. Tema 1. OCHOBHBIE TIOHSTHS AUCIUTLTHHEI
Tema 2. OCHOBBI JINHEHHOTO
Brnagets  CIOCOOHOCTBIO  palMOHAIBHO | IMPOTPAMMHUPOBAHUS
NPUMEHATh eCTeCTBCHHOHay4Hble 3HaHUs, | Tema 3. [IpuxianHbie ONTHMHU3aLMOHHBIE
METOBI TEOPETUYECKOTO U | METOABI pelIeHNs 3a7a4 JIMHEHHOTo
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,

HCCIIeIOBAaHUs Olepalui,

3aurteHo He 3auTeHo
Beicokuii ypoBeHb | CpeaHuii ypoBenb | Huskuii ypoBeHb | Huxe IOpoOroBoro
Komner | (oTiu4Ho) (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 MPUMEHEHHUS MIPUMEHECHHUS TIPUMEHECHHUS
3HaHMH, TEOPETHYECKOTO | €CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHbIX €CTECTBEHHOHAYYHbIX
M OKCIEPUMEHTAJILHOTO | 3HAHWH, TEOPETHYECKOTO M | 3HAHWH, TEOPETHYECKOTO | 3HAHWH,

HCCIIEIOBaHUS B | AKCIIEPUMEHTAIHHOTO U OKCIEPUMEHTAIBHOTO | TEOPETUIECKOTO u
npodeccrnoHaNbHOIM HCCIEJOBaHUS B | MccienoBaHus B | 9KCHEpHMEHTAIBLHOTO
JIeSITETTbHOCTH, npodeccrnoHaNbHOMI poheCCHOHATIBHOI HCCIIeTOBAHUS B
TCOPETUICCKHUE OCHOBBI | JCATCIIBHOCTH, JACATCIBHOCTH, HpOCI)eCCPIOHaHBHOﬁ
METOZOB W  MOJENEH | TeOpeTHUeCKHe  OCHOBBI | TEOPETHYECKHE OCHOBHI | JEATEIBHOCTH,
WCCIICIOBAaHMA OTIEpalliii | METOOB W MOAENeH | METOJOB W MOJENIeH | TeopeTHyecKne OCHOBBHI

METOJOB MW  MoOjeleH

}IO]’IyCKaﬂ JIOHyCKaH TUITUYHBIC HUCciIeA0BaHUA

HE3HAYUTEIBHBIC OINUOKH | ONIMOKU B PACCYXICHUSIX | orepamuit

B paccyXIeHHIX 1 | ¥ BBIBOJIAX

BBIBOJIAX
YmMmeer palMoOHaNBHO | YMeeT paloHaIbHO YmMmeer pammonansHO | He ymeer panmoHanbHO
MPUMEHSTH MPUMEHSTD MIPUMEHSTh MIPUMEHSTh
€CTECTBCHHOHAYYHEIC €CTECTBEHHOHAYYHEIC €CTeCTBCHHOHAYYHEIC €CTECTBCHHOHAYYHEIC
3HAHWA, METOJIbI | 3HAHWSA, OCHOBHBIE METO/IBI | 3HAHMA, OT/eJbHBIC | 3HAHUS, METOIbI
TEOPETHICCKOTO U | TeopeTHueckoro u METOJBl TEOPETHYECKOTO | TEOPETHYECKOTO U
3KCHepHMeHTaHBHOFO 3KCHepI/IMeHTaHBHOFO nu BKCHepI/IMeHTaHBHOFO BKCHepI/IMeHTaJ'ILHOFO
HCCICIOBAHUS B | MccnenoBaHus B HCCIICIOBAHUS B | uccienoBaHUs B
npodeccnoHaTLHOMI npodeccrnoHaTbHOM npodeccHoHATEHOM npodeccHoHATEHOM
NIEATEIBHOCTH,  pelaTh | AeITeTbHOCTH, peniaTh NESTSIIBHOCTH,  peliaTh | NesATeIbHOCTH, PellaTh
3a7a9u JIMHEWHOTO | 3a7a4u JUHEHHOTO 3a7auu JIMHEWHOrOo | 3a7a4u JUHEHHOTO
POTPaMMUPOBAHHS MPOTPaMMUPOBAHHUS MIPOrpaMMHPOBAHUS MIPOrPaMMHPOBAHU




rpagu4ecKum u
CHMIUICKCHBIM METOJIOM.

rpau4ecKuM u
CHMIUIEKCHBIM METOJIOM,
JOIIyCcKast
HE3HAYHUTENbHBIC OLINOKH
B BBIOOpE palliOHAIBHBIX
METOJIOB.

rpaguyecKum u
CHMILIEKCHBIM
METOJIOM.O, JOIIyCcKast
THIIMYHBIE OMIMOKH B
PacCyKICHUIX u
BBIBOJIAX

rpagu4ecKuM u
CHMIUICKCHBIM METOJIOM.

Biageer criocoOHOCTEIO
panroHAIBHO IPUMEHSATH
€CTECTBEHHOHAYTHBIE
3HAHUSA, METOBI
TEOPETHYECKOTO U
9KCIEPUMEHTAILHOTO
WCCIIEJIOBaHMUS, METO/IBI
HCCJICI0OBaHMs OLlEpaLUU
B Ipo(heCcCUOHATILHON
JIeSITeIIbHOCTH

Biageer crtocoOHOCTEBIO
panMoHAIBLHO IPUMEHATH
€CTECTBEHHOHAYYHEIC
3HAHUS, OCHOBHBIE METO/IBI
TEOPETHYECKOTO U
9KCIEPUMEHTAILHOTO
UCCIIEJOBaHMS, METO/IBI
HCCJICI0BaHUs OLEPALUN B
npo¢heCCUOHANTBHOM
JIeSITeIIbHOCTH, JOITyCKast
HE3HAYUTEIHHBIC OIINOKT
B BBIOOpE parnroHaIbHBIX
METOZOB

Braneet criocoOHOCTBIO
paLHOHAIBHO MPUMEHSTH
€CTECTBEHHOHAYYHBIC
3HAHMSI, OT/IEIBHEIE
METO/IbI TEOPETUUECKOTO
U 9KCIIEPUMEHTATEHOTO
HCCIICAOBAHMS, METOIEI
UCCIIEIOBAHMS Onepanuil
B IIpo(hecCHOHABHOM
JIeATEIHOCTH, JOMyCKast
THITUYHEIE OIITHOKH B
pacCyXICHUSIX U
BBIBOJIAX

He Bimageet
CIIOCOOHOCTBIO
panoHAIBHO
TIPUMEHSATH
€CTECTBEHHOHAYYHBIC
3HAHMS1, METO/IBI
TEOPETHYECKOTO U
9KCIIEPUMEHTAILHOTO
MCCIIEZIOBaHMUS, METO/IBI
UCCIIEIOBaHUS
onepauuii B
po¢eCCHOHATBHOMN
JESTEILHOCTH

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

4 cemecTp:

Tekylmui KOHTPOJIb!

JlabopaTopHbie pabOTHI IO TEMaM
Tema 2. OCHOBBI IMHEHHOTO ITPOrPaMMHUPOBAHUS
Tema 3. IlpukiagHple ONTUMU3ALMOHHBIE METO/IBI PELICHHUS 3a7ay IHHEHHOTO IPOTpaMMUPOBaHUS
MakcumanbHoe koiudecTBo 6awios o bPC - 50.
Hroro 50 GamnoB

IIpome:kyTouHasi aTTecTamus — 3a4€T - 50 6aoB.

[IpomexyTouHass aTTeCTAalUsl MPOBOJHUTCS IIOCIE 3aBEPUICHUS M3YYEHHS NUCIUIUIMHBI WIN €e 4acTH B (OpMe, OIpenensieMou
y4eOHBIM IUTAHOM 00pPa30BaTENBFHOM MPOTpaMMBbI C LENBI0 OIECHUTH paboTy OOYYaIOIIErocs, CTEIEeHb YCBOCHHUS TEOPETHUECKHX
3HaHWH, ypPOBEHb CHOPMUPOBAHHOCTH KOMITETCHIIUH.

[IpenonaBaTenp, NPUHUMAIOIIMKA 3adeT oOecHeYMBaeT ClIy4yaifHOE paclpelelieHne BapHaHTOB 3a4eTHBIX 3aJaHud MEeXIy
00y4YaroIIMMHCSI C TIOMOIIBIO OMJIETOB HM/WJIM C NPUMEHEHHEM KOMIIBIOTEPHBIX TEXHOJIOTHIA; BIIPaBe 3a/1aBaTh 00ydaromeMmycs
JIOTIONTHUTEIIBHBIE BOIIPOCH! U 1aBaTh JOTIOJHUTEIbHBIC 3aIaHUs TOMUMO TeX, KOTOpPhIE yKa3aHbI B OMIIETe.

3ayer mpoBoauTcs 1o OwuieraM. B kaxkaom Owiere [Ba OLIEHOYHBIX CpPEACTBA: YCTHBIM WM NHCHMEHHBIN OTBET Ha BOIIPOC U
[IPAKTUYECKOE 3a7jaHueE.

YCTHBIN WM MMCbMEHHBIN OTBET — 20 6aUIoB.

[Ipakrrdeckoe 3amanue - 30 OaymwIoB.

Hroro 20+30=50 6amos.

Oo1m1ee KoMIecTBO OAJUIOB 10 IUCIHITDIMHE 32 TEKYIIHH KOHTPOIb M MPOMEXKYTOUHYIO aTtTecTaruro: 50+50=100 6amios.

CooTBeTcTBHE 0AIIOB U OIICHOK:
Jns 3auera:

56-100 — 3auTenHo
0-55 — e 3auTeHO

5 cemectp:

Texymuii KOHTPOJIb!

JlabopaTopHsie pabOTHI IO TEeMaM

Tema 4. Teopust 1BOICTBEHHOCTH

Tema 5. Pemienne 3aa4 1eJI04MCIEHHOTO MPOrPaMMHPOBAHUS
Tema 6. Pemenue 3aau HeTMHEHHOTO TPOTrPaMMUPOBAHHUS
MakcumanbHoe kondectBo 6amios o bPC - 40.

TectupoBaHue 1o TeMam

Tema 1. OCHOBHBIEC TOHATHS TUCITUTUTHHBI

Tema 2. OCHOBBI IMHEHHOTO MTPOTPAaMMHUPOBAHUS

Tewma 3. [lpukiagHple ONTUMU3AHMOHHBIE METO/IBI PEIICHUS 3a7a4 TMHEHHOTO MPOTPaMMUPOBAHHS
Tema 4. Teopus 1BOMCTBEHHOCTH

Tema 5. Pemenue 3afau eI09UCISHHOTO IPOrPaMMUPOBAHUS

Tema 6. Pemenue 3agau HeTMHEHHOTO IPOrPaAMMUPOBAHUS

MakcumanbHoe konmdectBo 6amios o bPC - 10.

Uroro 40+10= 50 6ayutos



IIpome:xxyTouHast aTTecTanus — dk3aMeH - 50 Oanios.

IIpomexyTouHas aTTeCTalUsl MPOBOJHUTCS IIOCIE 3aBEPLICHUS M3YYCHHS OUCHUIUIMHBI WINM €€ 4acTH B (OpMe, OnpenensieMOon
y4eOHBIM IUIAHOM 00pa30BATENBHOIN MPOrpaMMbI C LENBI0 OLEHUTH paboTy OOYYaroIIerocs, CTENeHb YCBOCHHUS TEOPETHYECKUX
3HaHUH, yPOBEHb CPOPMHUPOBAHHOCTH KOMITCTCHITHH.

[IperonaBaTens, MPUHUMAIOMINN SK3aMEH OOECIIEYMBACT CIy4aifHOE pacIpelesieHHe BapHaHTOB AK3aMEHAMOHHBIX 3aIaHUH
MeXay OOyJalolmMMHUCS C IOMOLIbI0 OWJIETOB W/WIM C TNPUMEHEHHEM KOMIIBIOTEPHBIX TEXHOJIOTHH; BIIpaBe 3a/1aBaTh
00yyaromemMycst JJONOJIHUTEIbHBIE BOIPOCH M 1aBaTh JOMOJHUTEIIBLHBIE 3a1aHHs IOMUMO TeX, KOTOpPBIE YKa3aHbl B OWIeTe.
OK3aMeH MPOBOAUTCA Mo OmieraM. B kakioM Ouiere 1Ba OLEHOYHBIX CPEACTBA: YCTHBIA WM MHUCHMEHHBIH OTBET Ha BOIPOC U
MpPaKTUYECKOe 3aJaHUE.

YCTHBIH WK TUCEMEHHBIN O0TBeT — 20 6ayuios.

IIpaxtrdeckoe 3amanue — 30 Gaymios.

Hroro 20+30=50 6amos.

Ob1m1ee KoMIecTBO 0AJUIOB 110 TUCIMIDIMHE 32 TEKYIIHH KOHTPOIB B MIPOMEKYTOUHYI0 aTTectanuio: 50+50=100 6ammos.

CooTtBeTrcTBHE 0AJIJIOB U OILIEHOK:
Jls sK3ameHa:

86-100 — oTiuyHO

71-85 — xoporiio

56-70 — y1oBJICTBOPUTEIHHO
0-55 — HeyIOBIETBOPUTEIHHO

4. OueHoYHbIe CPeCTBA, MOPSIAOK UX MPUMEHEHHUs H KPUTEePHH OLleHUBAHUS

4.1. OueHoYHBbIE CPeICTBA TEKYLero KOHTPOJIs

4.1.1. JlaGopaTopHbie padoThI

Tema 2. OCHOBBI JINHEHHOT'O MIPOTPAMMUPOBAHUS

Tema 3. [TpuknaaHble ONTUMHU3AMOHHBIE METOABI PELICHUS 3aa4 TMHEHHOTO IIPOrPaMMHUPOBAHHS
Tema 4. Teopust IBONCTBEHHOCTH

Tema 5. Pemienue 3aa4 1e04uCIeHHOIO IPOrPaMMUPOBAHHUS

Tema 6. Pemenue 3aay HeTMHEHHOTO IPOTPAMMUPOBAHUS

4.1.1.1. Ilopsiaox npoBeIeHMsI.

JlaGopaTtopHble pabOThI MPOBOJATCS B YaChl ayTUTOPHON PabOTEL

Ilepen BBIMONHEHHEM KaXIOH pabOTHI CTyASHTHI-OaKaldaBpbhl HOJDKHBI NPOpaboTaTh COOTBETCTBYIOLIMI MaTepHal,
UCIIONB3Ysl KOHCIIEKTHI TEOPETUYSCKUX 3aHATHH, IEPUOANICCKHE H3AaHUs, y4eOHO-METOINYECKUE TTOCOOHS 1 YISOHHUKH.

Io oxoHYaHUH 3aHATHI CTYIEHTBI OQOPMIIAIOT OTYET MO KaXHoH paboTe, cobronas cieayouyo Gopmy:

e HaumeHOBaHHUE TEMBI;

Lenb paboThI;
3ajiaHue U coJiep)KaHKe BBITIOJIHEHHON paboThl,
IInceMeHnHbIE OTBETHI HA KOHTPOJIbHBIC BOITPOCHI.
BrIBoIBI O TIpOIETaHHON paboTe.
CIHHMCOK UCHOJIB30BAHHBIX HCTOYHHUKOB.

4.1.1.2 Kputepun oneHNBaHUSA

4 cemecTp

43-50 6a/UI0B CTABUTCS, €CJIM 00YIAIOIIUTCS:

[IpaBuiIbHO BBHITIOMHKI Bee 3aanHusl. [IpoeMOHCTPHPOBAN BHICOKHI ypOBEHb BiafeHHs MarepuaioM. IIposiBiIeHsl IpeBOCXOJHbIE
CIIOCOOHOCTH IIPUMEHSTH 3HAHUS U YMEHUS K BBIITOJHEHHIO KOHKPETHBIX 3a/1aHHH.

36-42 0aJIJI0OB CTABUTCS, €CJIH 00yJaromuiics :

[IpaBuapHO BHIMOJHWI OOJBIIYIO 4YacTh 3adaHuil. [IpHCyTCTBYIOT He3HauMTenbHBIE OMMOKH. [IpoIeMOHCTPHPOBAaH XOpPOIIMit
YPOBEHb BJIAaJICHUA MaTCpUATIOM. HpOfIBJ’IeHLI CcpeaHue CIIOCOOHOCTH NPUMEHATH 3HAHUA W YMEHHUS K BBIITOJHCHHUIO KOHKPCTHBIX
3aJaHUH.

28-35 0aJlJI0B CTAaBUTCS, €CJIH 00yJaromuiics :

3amaHusa BBINOJIHWI Oojiee 4eM HaIoJOBHHY. [IpHCYTCTBYIOT cephé3Hble ommoOku. [IpogeMOHCTpUPOBaH yIOBIETBOPUTEIBHBINA
YpPOBEHb BJIaJEHUs] MarepuayioM. [IposiBIeHbl HU3KHE CIIOCOOHOCTH NPHMEHSATh 3HAHWS M YMEHMS K BBIIOJHEHUIO KOHKPETHBIX
3aJlaHuil.

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

3amaHus BBIOJHWI MEHEE YeM HAIOJIOBHHY. [IpOIEMOHCTPUPOBAH HEYIOBICTBOPUTEIHHBIA YPOBEHb BIAJICHUS MAaTCPUAIIOM.
[IposiBeHBI HENOCTATOYHBIE CIIOCOOHOCTH MIPUMEHSThH 3HAHUS M YMEHHSI K BBITIOJHEHUIO KOHKPETHBIX 3aJJaHuH.

5 cemecTp

35-40 6aj1/10B CTABUTCS, €CJIH 00yUYAIOMIHiiCs:

[IpaBuibpHO BBHITIOTHUI Bce 3afaHus. [IpoeMOHCTpHPOBa BRICOKHAN YpPOBEHD BIaJCHUS MaTeprasoM. IIposiBIeHB! TTPEBOCXOIHEIC
CHOCOOHOCTH MIPUMEHSATH 3HAHUSI M YMEHUS K BBHITIOJTHEHUIO KOHKPETHBIX 3a/TaHUMH.

29-34 6a/JIOB CTABHUTCS, €CJIH 00yYAIOIIHiiC:



IIpaBWIbHO BHIIOJHWI OOJBINYIO YacTh 3amaHuil. [IpHCyTCTBYIOT He3HauMTelbHbIe OIMOKH. IIpoIeMOHCTPHPOBAaH XOPOILUI
ypOBeHb BiajieHusi MarepuaiioM. [IposiBiIeHbI CpefHUe CIOCOOHOCTH HMPUMEHSTh 3HAHHS M YMEHHS K BBIMIOJHEHHUIO KOHKPETHBIX
3aJaHUH.

23-28 0aj1J10B CTABUTCS, €CJIH 00yUYaromIuiics:

3amaHns BBIIOJIHKWI OOJiee YeM HAIOJOBHHY. IIPHCYTCTBYIOT CephE3Hble OmHUOKH. IIpOaeMOHCTPHPOBAH YyIOBICTBOPHTEIBHBIM
YpPOBEHb BJaJCHUSI MartepuasioM. [IposiBIeHbl HU3KHE CIIOCOOHOCTH MPHUMEHSTh 3HAHHS M YMEHHS K BBIMOJHEHUIO KOHKPETHBIX
3aJaHUMN.

0--22 6a/JI0B CTAaBUTCS, €CJIH 00yJAFOIIHIAC:

3ajaHus BBIMOJHWI MEHEEe 4eM HamosoBHHY. [IpoIeMOHCTPUPOBAaH HEYAOBIECTBOPUTEIbHBIA YPOBEHb BIAJCHUS MATEPHUAIIOM.
IIposiBiIeHBI HEOCTATOYHBIE CIIOCOOHOCTH TIPUMEHSTEH 3HAHHUS U YMEHHSI K BBIIIOJTHEHUIO KOHKPETHBIX 3aJaHUH.

4.1.1.3. Conep:xaHue OIIEHOYHOT0 CPeCTBA
Tewmebr 2-6
4 cemecTp

JlabopaTopHas padora Nel

Fpaq)n'{ecxoe peUuICHUE 3a1aIun JMHEHHOro NnporpaMmMmupoBaHus
Pemnre rpadudecku cienyromme 3a1aquu.

1. ®upma BeImyckaeT Iuiaths ABYX Mozeneid A u B. Ilpu 3TOoM mcnons3yercs
TKaHb TpeX Bu0B. Ha M3roroBineHue oqHOro miarhst Mojaenu A tpeOyercs 2 M TKaHU
NEepBOro BHJA, | M TKaHM BTOPOro BHAA, 2 M TKaHU TpeTbero Bujaa. Ha usrorosnenue
OJHOro IuaThst Mojenu B TpeOyercst 3 M TkaHu mepBoro Bujaa, | M TKaHM BTOpPOTO
BU/a, 2 M TKaHU TPEThEro BHJA. 3amachl TKaHU MEPBOrO BHJA COCTABIAIOT 21 M,
BTOpOro Buja - 10 M, Tpetsero Buza - 16 M. Beimyck ogHOro ussenust Tuna A npuHOCUT
nqoxon 400 m.exn., ogroro usaenus tuna B - 300 x.en.

CocraBbTe IUIaH POU3BOJICTBA, 0OecneunBaoInii pupmMe HauOOIbIINI TOXON.

2. Tlpu OTKOpME Kak[0€ >KMBOTHOE [OJDKHO TIOJNy4UTh HE MeHee 9 e
MUTATEJILHOTO BEILIECTBA S|, HE MeHee 8 /1. BellecTBa S, U He MeHee 12 eJ1. BelecTna
S;. Jlns cocraBneHMs palMoHa UCMOJB3YIOT JBa Bujaa kopma. CoaepikaHue
MHUTATEIbHBIX BEIIECTB B | KI' KaXJIOro KOpMa M CTOMMOCTh KOpMa MNpPUBEJIEHHI B

TabauLe:
CojneprkaHue NUTaTeIbHBIX
[IuTarenbHOE BELIECTBO BelecTs B 1 kr kopma (en.)
Kopwm 1 Kopm 2
S 3 1
S, 1 2
S; 1 6
CroumocTs | kr kopma (z1.e1.) 4 6

CocTaBbTe JHEBHOM PpalLMOH HYKHOW MNMTATEIbHOCTH, MMHHMMM3UPOBAB
JIEHE)KHBIE 3aTPAThl HA YTOT PALMOH.
3. Pemmre rpaduuecku 3agady JMHEHHOro mnporpamMmupoBanus. Haiinure
MaKCHMaJIbHOE 1 MUHUMAJIbHOE 3HAYEHUE LIENEBON (PYHKIMN.
F = x, +x, = max (min)

3x, +x, 28,
x,+2x, 26,
X —x, <3,

raex,,x, = 0.

JlabopaTopHas paGora Ne2

CuMIJIEeKCHBIH METOI pelICHUsA 3aaIU JUHEHHOTr o nmporpaMmmupoBaHusl



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
JlaboparopHas pabota Ne3

Pemenne OJHOMHACKCHBIX 3aJa4 JIMHEHHOTO OporpaMMHpPOBaHUs € UCIIOJIBb30BAHUEM Microsoft Excel

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

1BBectn YCJIOBHUEC 3a1a1U:

CO3/aTh SKpaHHYIO (hOpMY /JIsl BBOJA YCIIOBUS 33]JaUM:

. MePEMEHHBIX,

- nesnesoit pynkiuu (LID),

. OTpaHHYCHUIA,

- I'PaHUYHBIX YCIOBH;

BBECTHU UCXOJHBIE TaHHBIE B SKpaHHYIO (popmy:

u ko3 dunueHtor LD,

. K03()(PMIMEHTHI IPH NTEPEMEHHBIX B OTPaHUUYCHUSX,

. IIPaBbI€ YacTH OTPAaHUICHUI;

BBECTH 3aBUCHUMOCTHU U3 MAaTEMaTHYECKON MOJIETTH B SKpaHHYIO (opmy:

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

u LIEJICBYIO SIYCHKY,
u HanpasiyieHue ontumuzanuu L d;

BBECTU OTPAHUYEHUS U TPaHUYHbIE ycaoBUs (B OKHE «IlouCK pereHus»):

u STYCHKHU CO 3HAYCHUSIMU NIEPEMCHHBIX,

. IPaHUYHbBIE YCIOBUS JUIS IOILyCTUMBIX 3HAYEHUM NIEPEMEHHBIX,

u COOTHOLICHUSA MEXKIY IMPABbIMU U JICBBIMU HYaCTSAMU OrpaHquHHﬁ.
2Pemntsb 3a1auy:
a) yemanogums napamempul peuienus 3aoayu (B okHe «I[1OUCK pelieHus»);
b) sanycmums 3a0auy Ha peutenue (B okHe «ITOMCK pEIeHUs»);

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, +10,4x, +13x, <89,
.2 iy p=14,

i o



BBOJI NCXO/JHBIX JAHHBIX

Cosz0anue skpantou hopmul u 8800 6 Hee YCA08US 3a0a4u
OkpanHas (opMa Ui BBoJIA YCIoBUit 3amaun (1.1) BMecTe ¢ BBEICHHBIMHU B HE€ HCXOAHBIMHE JaHHBIMU TIPE/ICTABICHA HA

puc. 1.1.

0 Microzoft Excel - Mpumep_1.xls
”ﬁ Paiin Npaeka Buon Boraeka Fopear Cepeuc  OanHeie OkHo 7 ;Iilﬂ
Fé - =|
A B | C o  E F | 6 | H | T

1 NMEPEMEHHBIE —
2 |Mma A1 2 #3 A4

3 | 3HaueHne | | | | |

4 |HuekH.rp. ] ] 0 ] L

5 3Ha4eHWe |Hanpaen.

6 |Koad LU® 1305 20 56 6780 Jmax

7

] OIrPAHWMEHHA i
g9 |Bug TeB. 4yacTk | 3Hak Npae. 4acTe

10 | Orpan.1 -1.8 2 1 -4 = 786

11 |Orpan.2 £ 2 4 -1 = 450

12 | Orpan.3 4 -1.4 104 13 <= g9

H1|q1 [ [ mert f Mmera [/ 4] | LIJ_‘

Puc. 1.1. Dkpannas dhopma 3amauu (1.1) (kypcop B sueiike F6)

B »skpanHoii ¢opme Ha puc. 1.1 Kakmol mepeMeHHOW W KaXIOMy KOX(QQHUIMEHTY 3aJadyd IOCTaBIcHa B
COOTBETCTBHE KOHKpeTHas sueiika B Excel. MMs sdeliku coctoutr m3 OykBbl, oOo3Hawaromiel crtomdenm, W IUQPHI,
0003HaUaKoOMmEeH CTPOKY, Ha IEepecedeHNH KOTOPhIX Haxomutcst oObekT 3amaun JIII. Tak, HampumMep, EpeMEHHBIM 3a/1a4n

(1.1) cooTBercTBytOT stueiixu B3 (X1), C3 (*2), D3 (*3), E3 (*4), xospduumenram LId cooTercTBytoT stueiixu B6 ( €1 =
130,5), C6 ( €2 = 20), D6 ( ©3 = 56), E6 ( ©4 = 87,8), npaBbIM YacTAM OrpaHHUEHHiT COOTBETCTBYIOT stueitkn H10 ( by = 756),
H11 (P2=450), H12 (P3=89) u 1.1.

B600 3as6ucumocment uz mamemamuueckoii Mmooenu 8 IKPAHHYIO Popmy
3aBucumocTts Juig LD
B stueiiky F6, B koTopoii Oyner oroOpakarhcs 3HaueHue 1D, HeoOXoauMo BBeCTH (POPMYITy, MO 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
3aMiCcaTh KaK CYMMY MPOM3BEICHUIN KaXKI0M U3 sUeeK, OTBEICHHBIX [T 3HaUeHUH nepeMennbix 3aqaun (B3, C3, D3, E3), na
COOTBETCTBYIOIIYIO SUEHKY, OTBEAEHHYIO s Koahpunuentos LD (B6, C6, D6, E6), To ecTh

B6 x B3+ C6x C3+D6xD3+E6xE3, (1.3)

Uro6sl 3a1aTh Gopmyny (1.3) HeoOxoaumo B siueliky F6 BBecTH ciienyroliee BhIpaKeHUe U HaXXaTh KiaBuiny «Enter

=CYMMIIPOV3B(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,
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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 - Npumep_1._xls
”ﬁ Faiin [paska Bua Boraeka FPopmar Cepewc Hanbeie OkHo 7 ;lilil
F6 | = | =CYMMNPOM3E(B$3 E$3. B6:ER)
A [ B [ ¢ | b [ E ] F | & | H [ T
1 NMEPEMEHHLIE —
2 |Hma #1 2 3 #d
3 |3Hauenue | | | | |
4 |HuH.rp. a 1] 0 1] L@
] ZHaveHwe  Hanpaen.
6 |Kosp. L 1305 20 56 878 Omax
7
i OrPAHHMEHHA i
9 (Bug Tlee. yacTe 3Hak MNpae. 4acTe
10 | OrpaH. 1 -1.8 2 1 -4 0= 756
11 | Orpan.2 -5 2 4 -1 0 == 450
12 |Orpax.3 4 -1.5 104 13 0 == g4
H1|q4 [» M el £ ke £ | 4] | LIJJ

Puc. 1.2. Dxpannas ¢hopma 3amaun (1.1) mocie BBoga Bcex He0OX0AUMBIX Gopmyt (Kypcop B suetike F6)
IMpumeuanuel.l. CymectByeT apyroii cnoco6 3ananus ¢pyHkiuid B Excel ¢ momompio pexxnma «BcraBka
GyHKIMIH», KOTOPBIHA MOYKHO BBI3BATh u3 MEHIO

«BcTaBKa» WK TIPH HAXKATHH KHOITKH « fX «ra CTaHIAapTHOM MaHeIn MHCTPyMeHTOB. Tak, Harnpumep, opmyiy (1.4) MOKHO
3a71aTh CIEAYIOUIMM 00pa3oM:

. Kypcop B moinie F6;

. Ha)KaB KHOTIKY « fx »,BBI30BHUTE OKHO«MacTep QpyHKIui — mar 1 u3 2»;

. BbIOepUTe B 0KHe «KaTeropus» kaTeropuio «MarteMaTudecKuey;

. B okHe «DyHkuus» Bideputedynkimo CYMMIIPOU3B;

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

cTpoky «Maccus 2» — Beipakenue B6:E6 (puc.1.3);
. Iocyie BBOJA sSiYeeK B CTpokH «Maccus 1» u «MaccuB 2» B OKHE
«CYMMIIPOM3B» mosiBATCS YUCIIOBBIC 3HAUCHHS BBEJCHHBIX MacCHBOB (CM. puc. 1.3), a B 3kpaHHO# (opme B suciike F6
MOSIBUTCS TEKyIIee 3HaYCHUE, BBIYUCIICHHOE 10 BBEJIEHHOH GopMmyite, To ecTh 0 (Tak Kak B MOMEHT BBOJia (hopMyJIbl 3HAaUEHHS
MIEPEMEHHBIX 33/1a9H HYJICBBIC).

YMMMIPOWSE
Maccvel |TER I ©| - (0;0;0;0}
MaccHe2 |B6:E6 ] = {130,5:20;56;87,8}
MaccHeS I :-;J =
=0

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 juts 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 orpanmuenus (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 yinm
=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 SYCHKH JICBBIX YacTed orpaHwdeHuil. ms sroro
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,
U BCTaBILITh B OTH MOJA comepkumoe Oydepa (kmaBumamu «Shift-Insert») (mpu 3ToM HOMEp siYEEK 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

Jnst mpoBepKH MPaBHIBHOCTH BBEICHHBIX (OPMYJT NPOM3BOJHUTE IIOOYSPEIHO ABOWHOE HaXKaTHE JICBOH KIIABHIIN
MBIIIN Ha sueiiku ¢ popmynamu. [Ipu 3ToM Ha dKpaHe paMmKoil OyIyT BBIIENSATHCS SUEHKH, HCHIONB3yeMble B popMmysie (puc.
1.4u1.5).


file:///C:/Users/avmin/Downloads/Лабораторная%20работа%203%20ИО.docx%23_bookmark1

> 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 npaBUIBHOCTH BBEIACHUS (OPMYIIEI B LIENEBYIO staeiiky 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. [IpoBepka nMpaBHIBHOCTH BBEACHUS (POPMYIHI B sTdeiKy F12
JUIS TIEBOM 4acTH OrpaHUYeHHS 3

3ananue 1eneBoi GyHKIUU
ﬂaﬂbHeﬁ]ﬂHe ,I[eﬁCTBPIH MMPOU3BOAATCSA B OKHE «ITouck peuIicHus», KOTOPOC BbI3bIBACTCS U3 MCHIO ((CepBI/IC» (pI/IC.

1.6):

. IIOCTaBbTE KYpPCOP B I0JI€ «Y CTAHOBUTH LIEJIEBYIO STUEUKY»;

" BBEJIUTE aJpec IieeBoi stueiiku $F$6 mnm caenaiite oHO HaXKaTHE JIEBOM KIIABHIIK MBI HA [EIEBYIO
sTYelKy B 9KpaHHOHU (opMe - 3To OyleT paBHOCHIBLHO BBOJY aJipeca ¢ KIaBHUaTyphl;

. BBeAUTE HampasieHue ontumuzauuu LD, mienkHyB oJIMH pa3 JEBOM KJaBUIIEH MBIIIH 10 CEIEKTOPHOU

KHOIIKC «MaKCUMAJIbHOMY 3HAUYCHUIO».



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 «Ilounck permrenus» 3agaqn (1.1)
B600 oepanuuenuii u epanuynvix ycroguti 3adanue aueex
nepemeHHbIX
B oxno «[louck pemenns» B moje «/3MeHA sTICHKI» BIUIINTE agpeca
$B$3:$E$3. HeoOxomumMble aapeca MOKHO BHOCHTH B mojie «M3MeHsIst sUeiiKim» W aBTOMATHYECKH TIYTEM BBIIETICHUS MBIIIBIO
COOTBETCTBYIOIINX SYEEK EPEMEHHBIX HEMTOCPEICTBCHHO B SKPAHHOU (popme.

3adanue epaHuyHbIX YCA08UL 01l OONYCIMUMBIX 3HAYEHU NePeMEHHbIX
B HamieMm ciydyae Ha 3HAYCHHUS] MEPEMEHHBIX HAKIIA[BIBACTCS TOJBKO TPAHUYHOE YCJIOBHE HEOTPHUIATEIBHOCTH, TO
€CTh MX HIDKHSISI TPAHMUIIA TOJDKHA ObITh paBHA HYIO (cM. puc. 1.1).

. Haxxmute kHOTIKY «J{00aBUTBY, MOCIE Yero nosiBUTCs OKHO «JlobaBienue orpanndeHus» (puc.l1.7).

. B none «Ccplika Ha siueiiky» BBEAUTE ajjpeca sdeek MepeMEeHHBIX
$B$3:$E$3. D10 MOXHO cHmenarth Kak ¢ KIABHATYPHI, TaK M MYTEM BBIACICHHS MBIIIBI0 BCEX SYCCK MEPEMEHHBIX
HETIOCPEACTBEHHO B 3KpaHHOI1 opme.

. B nose 3HaKka OTKpO¥iTE CIMCOK MpeaiaraeMbIX 3HaKOB M BbIOepHTe .

" B none «OrpanuyeHnue» BBeIAWTE aapeca sSYeEeK HIDKHEH TI'paHUIBI 3HAYEHWH MEPEMEHHBIX, TO €CTh
$B$4:$E$4. X Taxske MOKHO BBECTH ITYTEM BBIJICIIEHHS MBIIIBIO HEMOCPEICTBEHHO B 9KpaHHOU (hopMme.

NofaBneHHe orpaHHYEHHA K

CChINKa Ha A4eAky: Or paHHYEHHE:

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

o] I DTHEHS | AoBABHTE | CNpaeka |

Puc. 1.7. JloGaBienue ycinoBus HEOTPULATEIEHOCTH IEpeMeHHBIX 3a1a4u (1.1)

3aoanue snakos oepanuyenui £ ,3, =

o Haxxmute kHOTIKY «/[006aBUTE» B OKHE «J[00aBIeHNEe OTrpaHUTICHHS.

L4 B mone «Cchuika Ha S4YEHKy» BBEAWTE aApec SYEHKH JIEBOM 4YacTH KOHKPETHOTO
orpanuyenus, Hanpumep $F$10. DTo MOXHO caenaTh Kak ¢ KIaBHATYpbl, TAK M MYTEM BBLICICHHUS MBIILIBIO
HYKHOM SIYEHKH HETIOCPEJCTBEHHO B KpaHHOH (opme.

° B coorBercrBun ¢ ycioueM 3amaud (1.1) BbIOpare B mosie 3HaKa HEOOXOAWUMBIM 3HAK,
Harnpumep =.

® B mome «OrpanuueHue» BBeAWTE aapec SUYCHKH TPaBOM YaCTH PaccMaTPUBAEMOTO
orpanndcHys, Harpumep $H$10.

° Ananoruyno seaure orpannuetus: $F$11>=$H$11, $F$12<=$H$12.

° IMoaTBepaUTe BBOJ BCEX MIEPEUKMCIICHHBIX BBILIE YCIOBUiA HaxkaTreM kaonku OK.

OxHo «Ilouck pemnieHus» Mocye BBOJa Bcex He0OXOMUMBIX JaHHBIX 3afa4du (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 KHOIIKH «3meHuTn)» Uim «yﬂaHI/ITL» (CM. puc.
1.6).

PEIIEHUE 3AJTAYN

Yemanosxka napamempos pewenus 3aoauu
3agaua 3amyckaercs Ha pemieHue B okHe «l[louck pemenus». Ho npeaBaputensHo A1 ycTaHOBICHUS
KOHKPETHBIX [TapaMeTPOB PEIICHHUS 33124 ONTUMH3ALUH OTPEJIENICHHOTO Kacca He0OX0JMMO HaXaTh 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 oKCKa perieHus, moaxoasmue s oonpimuacTBa 3a1a4 JIIT Iapamerp «MakcumansHoe
BpEeMsD» CIYXKHT JJIS HA3HAUCHUS BPEMEHH (B CEKYHAX), BBIJEIIEMOr0 Ha pPelIeHne 3a1a4i. B mone MoxHO
BBECTHU BpeMsi, He mpeBblatoniee 32 767 cexynp (6onee 9 gacos).

[Mapametp «IIpeaenbHOE YNCIIO HTEpaUily CIyKHUT AJIsL YIPaBICHNS BPEMEHEM PELICHUs 3a/1auil IIyTeM
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 WM TPHONIDKEHHE K YKa3aHHBIM TpaHumam. Ilome moimkHO
coJeprkaTh yrcio u3 uarepBana ot 0 1o 1. UeM menbiue KOIMIECTBO NECATHIHBIX 3HAKOB BO BBEJICHHOM YHCIIE,
TE€M Hudce TOYHOCTh. BBICOKas TOYHOCTh YBENHUYUT BpeMs, KOTOpOoe TpeOyeTcsl g TOro, 4TOOBI COIIEIICS
MIpoIecC ONTUMU3ALINH.

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

[TapameTp «CXOIMMOCTB) NPUMEHSETCS TOJIBKO MPH PELICHUN HEJTMHEHHBIX 3a1ad.

YcranoBka Quaxkka «JInHelHas MOJIeNb» 00ecreYBaeT YCKOpPEHHE MOMCKa PELIeHUs JIMHEIHHOW 3a1aun
3a c4eT NPUMEHEHHE CUMILIEKC-METO/a.

IToaTBepauTte ycTaHOBJIEHHBIE TapaMeTPhl HaxaTueM KHOIKU «OKy.
3amyck 3aJa4u Ha pelIeHHe
3armyck 3a/1aun Ha penIeHne IPOu3BOAUTCS 13 OKHA «[lonck pemenns» myTeM HaxXaThs KHOIIKA
«BBITIOJIHUTDY.
ITocne 3aIycka Ha  pelleHue 3aauu JII Ha  sKkpaHe 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. Coob1ienne 00 yCreHOM pelIeHnH 3aJaun

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. CooO1ienre mpu HECOBMECTHOM CUCTEME OTPaHUYEHHH 331241

PEEHJ’II:TEITI:I NOWUCEKA pelleHHA nm

3HAYEHHA UENEEOH AHEHKH HE CxXoAATCA,

THN oT4eTa
PesyneTaThl - |
0 COXPaHHTE HAAAEHHOE PELLEHHE | HETOASHEOCTE
Mpeasne
T BOCCTAHOBHTE MCX0AHEIE SHEHEHHA vI

IR I OTHEHA COXpAHHTE CUEHARKA, . . CNpaeka |

Puc. 1.11. Coobuienne npu HeorpanndeHHoCTH L{® B TpeGyeMoM HalpaBIeHUN

Wnorna cooOmenus, mpenacrasieHHble Ha puc. 1.10 w 1.11, cBuaeTenbCTBYIOT HE O Xapakrepe
ONITUMAJIBHOTO PEIICHHMS 3a/1a4u, a O TOM, 4TO MPU BBOAE yciIoBHH 3a1aun B Excel Obuti qomyIieHs! ommoOKy, He
no3Bossitoinue Excel HaliTH onTUMalibHOE pelieHne, KOTOPOe B ACHCTBUTEIEHOCTH CYLIECTBYET.

Ecmu npu pemennn 3amaun JII1 BelmaeTcs cooOuieHHe 0 HEBO3MOXKHOCTH HAXOXKICHUS PELICHHS, TO
BO3MOJKHO, YTO IPUYHHA 3aKII0UaeTcs B omnOKax BBoAa ycnoBus 3axa4un B Excel. [Toatomy, mpex e uem nenats
BBIBOJ] O TIPHHIUITHAIIEHOW HEBO3MOXXHOCTH HAXOXKICHHS ONTHUMAJIBHOTO PEHICHUS 3a/a4d, IPOBEphTe: He OBLIO
JIM TOTIYIICHO OMIMOOK IO XOAY BBIIOJIHEHHUS 3a1aHus?

B ToMm ciydae, xorja npu 3anonHeHuH 1osieii okHa «[lowck perieHus» ObUIM JONMYIIEHBI OMMOKH, HE
no3possitoinue Excel npuMeHUTh CUMILIEKC-METO JUISl PEeLeHHs 33/1a4M WM JOBECTH €€ pPelleHue 10 KOHIA, TO
Iocjie 3amycKka 3a/laddl Ha pPEUIeHHe Ha 3KpaH OyJeT BBIIaHO COOTBETCTBYIOIIEE COOOIIEHHE C YKa3aHHEM
MIPUYHHBL, IT0 KOTOPOH pelleHrne He HaiaeHo. MHoraa ciumkoM Manoe 3HaueHHne mapamerpa «OTHOCHTENbHas
MOTPEIIHOCTE» HE IMO3BOJIIET HAUTH ONTUMAaJbHOE pelieHue. [ uchpaBieHus: 3TOM CUTyalluu YBEJIWYUBaWTe
MOTPEITHOCTD Nopa3psaaHo, Hampumep ot 0,000001 mo 0,00001 u T.1.

B okne «Pe3ynpTaThl MOMCKA PEMICHUSNIIPEICTABICHB HAa3BAaHMS TPEX THUIIOB OTUETOB: «Pe3ymbTaTeiy,
«YcroitunBocth», «IIpenensr». OHM HEOOXOAUMBI NPU aHAINM3E MOJIYYEHHOI'O PEHICHHsS HA 4yBCTBUTEIHHOCTb.
JUis monydeHus ke oTBeTa (3HaueHUil nepeMeHHbIX, [[® U 1eBbIX YacTed OrpaHHMYEHH) MPSIMO B SKpPaHHOU
¢dopme npocto Haxkmure KHOMKY «OK». Ilocie 3Toro B skpaHHOHW (GopmMe MOSBISETCS ONTHMAJIbHOE pPEIIeHUE
3amaqn (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 OINMCaHHBIM BBIMIC MPOLECC BBOJA YCJIOBHS 3aJadyd HEOOXOAUMO OONONHUMb
CIeIYIOUUMH IaraMH.

L B okpanHOW ¢opMe yKaxuTe, Ha Kakue IEepeMEHHbIE HakiaJaplBaeTcs TpeOoBaHHe
[EJOYHMCIICHHOCTH (ITOT LIAT JAENACTCS IS HATIISIHOCTH BOCTIPUSITHS yCIIOBHUS 3aaaun) (puc. 1.13).

L B oxne «llouck pemenus» (MeHio «CepBUCH®«IIOUCK pelIeHUA»), HAKMHUTE KHOIKY
«lo06aBuUTE» W B TOSIBHBLIEMCS] OKHE «Jl0OaBleHme OrpaHWYEHHI» BBEANUTE OTIPAHWUYCHHS CIEIYIOIINM
obpazom (puc. 1.14):

- B moinie «CChUTKa Ha SYEHKyY» BBEIUTE ajipeca sSueek MepeMeHHBIX 3a1auu, T ecTh $B$3:$ES$3;

= B II0JI€ BBOJA 3HAKA OrPAaHUYCHUS 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. BBox ycnoBus 1eJ109MCICHHOCTH NepeMeHHbIX 3a1aun (1.1)

Ha puc. 1.13 mpencrasieno pemenue 3amaun (1.1), K orpaHMYCHHSAM KOTOPOil 10OABICHO YCIOBHE

[EJIOYHCIICHHOCTH 3HAUCHUM e¢ IIEPEMEHHBIX.

SAJJAHUA I CAMOCTOATEJIBHOI'O BBINIOJIHEHUM A:

1 L(X )=5x+7x, —6x, +9x, +8x, — max;
0,7x +09x, +15x, +23x, +18x, 50000,
0,4x +Llx, —0,5x, +1,3x, —2,8x, = 32000,
05x +18x,4+0,7x, +2x_ < 40000,

22x —L4x, —08x, +09x, =15000,
x,20(j=15)

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

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

x,20(j=15)

3 L(X )=-45x, +65x, + 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 pabota Ne 4

JuckperHble 3a1a4M THHEHHOr0 NIPOrpaMMHpPOBAHUA
Heab paéoThl.

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

3a1a4.

Bapuants! 3ananuii 3agada 0 Ha3HAYEHUSX !

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
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 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 10 | 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, BIJTIOYAIOIIMX B ce0sl ClIeTyroliee:
M3yuuts TeopeTiyecKuii MaTepHaiIio TeMe.
Pazo0pats mprMepbIpean3arimL.
Pa3zpaboTats aropiT™ pea3alivi 3a/JaHNs B COOTBETCTBHH C BAPHAHTOM.
CocTaBUTE IpOrpamMMy.

TToyHHTh U TPOAHATM3HPOBATE PE3YJIBTATHI PAOOTHI IPOrPAMMBIL.
OdopMuUTH OTIET O TPOIENIAHHOKN pPA0OTE B COOTBETCTBUM C TPEOOBAHMSIMIL

ok wpNpRE

TpeOoBanus k oT4yery
Oryer o JiabopaTopHoii padoTe pacneyarbIBATCs B BH/IE TBEPIOil KOIIMHA U COCTOMT U3 CJITYIOLIMX ITyHKTOB:

- BapuanTt MHMBY Tyl TbHOr03a,JaHuS,

- Kparkoe orvcanre MeToia pealiisar iy,
- TekcTnporpamMmsr,

- PesynbraTs! paboTHIPOrpamMMB,

- AHAITI3 MOy YeHHBIXPE3YJIETATOB;

- 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 JTAHHBIX 3HAYEHUS HAWJCHHBIX NMEPEMEHHBIX 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 nudppa—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 yCI0BUIX

- -

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.

Bapmuant 5. Haiitn skcTpeMyMBbl QyHKINT
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,2, =12,
2x, — x, = 8.



BapuanT 7. HaiiTu d3kcTpeMyMbl PYHKIHH f=X;X,+X,X3 P YCJIOBUIX

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

BapuanT 8. Haiiti skcTpeMyMBl GyHKINH

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

NP YCJIOBHUSX

xF 4+ 2x) =19,

xr +2x,x, =11.
Bapuanr 9. Haiitu sxkcTpeMymsbr GyHKIHH f=X;XoX3 P yCIOBUH

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

o = da 4
Bapuanr 10. Haiiti MakcuManbHoe 3Hauenne Gyaxuun [ = ¥,%%,%2,

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

4.1.2. TectupoBaHue

Tema 1. OCHOBHBIE MOHATHUS AUCIUTUTHHBI

Tema 2. OCHOBBI JTMHEHHOTO POrPaMMHUPOBAHUS

Tewma 3. IIpuknanHple ONTUMHU3aLMOHHBIE METO/IBI PELICHUA 3aja4 JIMHEHHOTO MTPOrpaMMHUPOBaHHS
Tema 4. Teopus ABOHCTBEHHOCTH

Tema 5. Pemenue 3a1a4 1e104MCIEHHOTO IPOrpaMMUPOBaHUS

Tema 6. Pemenue 3agad HeTMHEHHOTO IPOTPAMMUPOBAHHS

4.1.2.1. Ilopsiaox mpoBeIeHNs.

TecTupoBaHHE MPOXOAWUT B TNHCHBMEHHOW (popMe WM C HCHOJB30BaHHEM KOMIBIOTEPHBIX CpeAcTB. OOydarommiics
IoNy4aeT OmpeAeNEHHOEe KOJNMYECTBO TECTOBHIX 3amaHWid. Ha BEINONHEHWE BBIACTSACTCS (QUKCHPOBAHHOE BpeMs B
3aBUCUMOCTH OT KOJHMuYecTBa 3aJaHui. OlleHKa BBICTABJSETCS B 3aBHCUMOCTU OT IPOLIEHTA MPABHJIBHO BBIMOJIHEHHBIX
3amanuii. TecTupoBaHWe MPOBOAUTCS TO BapuaHTaMm. B kaxxaom BapuanTe — 15 TecToBBIX 3amanuii. Hmwke mpuBeneHb
puUMepHbIe 3a1anus. [1omHbINA OaHK TECTOBBIX 3aJaHUI XpaHUTCS Ha Kadeape.

4.1.2.2 KpuTepuu onleHUBaHUS

9-10 6a/110B CTABHUTCH, €CJIN 00yYAIOIIHIICS HAOPAT:
86% TpaBUIBHBIX OTBETOB M OoJIee.
7-8 6aJJ10B cTaBUTCS, ec/IH 00yJaommuiics HadpaJ:
Ot 71% 10 85 % npaBUIBHBEIX OTBETOB.
5-6 6aJJI0B cTAaBUTCS, eI 00yJaroImuiics 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

Temsbl 1-6

Dopmynuposra 3a0anus

1. Moaens — 310

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

2) OTIMYHBIMH OT OpUTHHAJIA

3) momobue opurnHaa

4) Komus OpUrHHAIIA



2. DKOHOMHUKO-MaTeMaTHIeCKasi MOAEIb — 3TO

1) MaTeMaTH4eCKOE TPECTABICHNE IKOHOMUIECKOW CUCTEMBI (00OBEKTOB, 3a]1a4H, SIBJICHHUM, TTPOIIECCOB H T. II.)

2) Ka4eCTBEHHBIN aHAIN3 U HHTYUTUBHOE TPEICTABICHHE O0BEKTOB, 3314, SIBIICHUH, 3) TIPOIIECCOB SKOHOMHYECKOM
CHCTEMBI U €€ TapaMeTPOB

4) »BpHUCTHYECKIE ONMCaHIE YKOHOMHYIECKOH CHCTEMBI (00BEKTOB, 3a/1a4H, SIBIICHUHA, TIPOIIECCOB U T. T1.)

3. MeTox — 91O

1) moaXobl, MyTH U CrIOCOOBI TOCTAHOBKYU M PEIICHHs TOM WIIM MHOH 3a]a4K B

2) pa3nU4HBIX 00JIACTSAX YEIOBEUECKOH A TeIbHOCTH

3) onucanue ocoOeHHOCTEH 3a/1auu (IPOOJIEMbI) M YCIOBHH €€ PelIeHHs

4) TpeGOBaHMs K YCIOBUSIM PELICHHs TOM MM MHOU 3a/1auu

4. BeiOepute HEBEpHOE yTBEPKICHNE

1) SMM 1no3BOJSIOT C/AENaTh BEIBOJ O TIOBEJICHUU 00BEKTa B OyAyIeM

2) DMM 1o3BOJIIOT YIPABIATH 00BEKTOM

3) ODMM 103BOJISAIOT BEIIBUTH ONITUMATBHBIN CTIOCO0 NEHCTBHS

4) ODMM 103BOJIAIOT BEISBUTE U POPMATHHO OMICATH CBSI3M MEXKITy IIEPEMEHHBIMH, KOTOPHIE XapaKTePH3YIOT
HCCIICTOBAHUSA

5. 3agaga, BKITIO9aromas neneByro Gpyskuro f 1 Gyakmm @, BXosmue B OTpaHUIeHNUS, IBIISIETCS 3a1auell TIHHEHHOTO
MIPOTPAaMMHUPOBAHHUS, €CITH

1) Bce @ u f aBustroTcs TMHEHHBIMU QYHKIMSAMH OTHOCUTEIILHO CBOUX apI'yMEHTOB

2) Bce @ ABIAIOTCS JIMHEHHBIMH (DYHKIMSIMHU OTHOCUTENIEHO CBOMX apryMEHTOB, a (GyHKIus f — HennHelHa

3) pynxuus f sBrsieTcst TMHEHHOM OTHOCUTENIBHO CBOMX apryMEHTOB, a GyHKIMN D — HEJTMHEIHBI

4) Tonbko 4acTb GyHKIMHA D u GyHKIMA f ABIAIOTCS TMHEHHBIME OTHOCHTEJILHO CBOMX apTYMEHTOB

6. MHO>XXeCTBO BCEX JOIYCTUMBIX PEIIeHUH CUCTEMBI 3a]jaull IMHEHHOTO IPOTrPaMMHUPOBaHUS

SIBIISICTCS

1) BBIYKITBIM

2) BOTHYTBIM

3) OIHOBPEMEHHO BBIMYKJIBIM U BOTHYTHIM

7. Ecnit 3ajaua TMHEHHOTO IPOTPAaMMHPOBAHISI HMEET ONTUMAIIFHOE pelIeHue, TO efieBas PYHKINS JOCTUTACT HY>KHOTO
AKCTPEMAIIFHOTO 3HAUYCHUS B OJTHOW U3

1) BepIIMH MHOTOYTOJbHUKA (MHOTOTPAaHHUKA) OITyCTUMBIX PEeIICHUN

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

3) Touek MHOTOYTOJIbHUKA (MHOTOIpaHHHKA) TOITYCTUMBIX pEeIIeHHH

8. B 3amayax TMHEHHOTO MPOrpaMMHUPOBAHHUSI PEIIAEMbIX CUMIUIEKC-METOOM UCKOMBIE TIEPEMEHHBIE JIOJKHBI OBITh
1) HeoTpuUIaTEILHBIMU

2) MOJOKUTEIBHBIMU

3) cBOOOIHBIME OT OTpaHUYCHUH

4) moOBIMHU

9. CUMILIEKCHBIN METO] peIICHUS 3a/1a4 JIMHSHHOTO MPOrpaMMHUPOBAHHUS BKIFOUACT

OTIpe/IeIICHNE OHOTO U3 JOMYCTUMBIX 0a3MCHBIX PEIICHHUH MTOCTaBICHHOH 3a/1a4u (OMOPHOTO TITaHa)

1) onpeneneHue mpaBuiIa Mepexoaa K He XyAIeMy peIIeHUI0

2) mpOBEPKY ONTHMATBHOCTH HAWJCHHOTO PEIICHHS

3) onpenesieHne OHOTO U3 AOIYCTUMBIX 0A3UCHBIX PELICHHI OCTABICHHOI 3a1a4n

4) (omopHOTO TIaHa), ONpeeeHne MpaBiia epexo/a K He XyAlleMy PelIeHUI0, MPoBepKa ONTUMAILHOCTH HAHJEHHOTO
pelenus

10. Ecnu nenieBast yHKIMS ¥ BCE OTPaHUYCHUS BEIPKAFOTCS C TIOMOIIBIO JIMHEHHBIX YpaBHEHHH, TO paccMaTpuBaeMast
3a/1a4a sBJIIeTCs 3aaueh

1) AMHAMITYECKOTO POTPaMMHUPOBAHUS

2) TMHEHHOTO MPOTPaMMHPOBAHUS

3) HEeTOYHNCICHHOTO TPOTPAMMUPOBAHHS

4) HeMUTHEWHOTO POTPAMMHUPOBAHHS

11. Mogenp 3a1a4n IMHEHHOTO IPOrpaMMHPOBAHUS, B KOTOPOH 1iesieBast PYHKIMS UCCIIEAYETCsl HA MAaKCUMYM U CHCTEMa
OTpaHMYCHUH 33241 SBJISETCS CUCTEMON YpaBHEHUH, Ha3bIBaeTCs

1) ctanmapTHOM

2) KaHOHUYECKOH

3) obmieit

4) ocHOBHOM

5) HOpMaTbHOK

12. Mopnenb 3aaqul TMHEHHOT'O IPOTPAMMHUPOBAHMSA, B KOTOPOI 1esieBast QYHKIUS HUCCIIEIyeTCs HA MAKCHMYM U CHCTeMa
OTpaHMYCHUH 331a4H SBJISIETCSI CHCTEMOIN HEPAaBEHCTB, Ha3bIBAETCS

1) crarnapTHOH

2) KaHOHNYECKOH

3) oOmeit



4) OCHOBHOM

5) HOpMaIbHOI

13. 3agaya MMHEIHOTO MPOTPAMMHUPOBAHUS MOXKET JTOCTUTATh MAKCHMAIBHOTO 3HAYCHHS

1) TOJIKO B OJTHOM TOYKE

2) B IByX TOUYKax

3) BO MHOXECTBE TOYEK

4) B 0IHOM WM IBYX TOYKaX

5) B OZIHO# MJIM BO MHOXKECTBE TOUYCK

14. Kaxo¥i Bux umeet uenesas QyHKIHS 331241 JIMHEHHOTO NPOrpaMMHUpPOBaHUs?

1) f(x) =cqxq + x5+ -+ cpxy, +

)Ax = (=,=)B

Hx =0

Hx =0

15. BelnosgHEHNE KaKOTO YCJIOBUS SIBISETCS IPU3HAKOM ONTUMAIbHOCTH PELIEHMsI IBOMCTBEHHON 3aa4uy JMHEHHOTO
TIPOTPaMMHPOBAHUS?

1) B cuMInIekc-TabmnIie JIeMEeHTHI CTPOKH 1eJIeBOH (YHKIIMY TPSAMOUN 3a1a4H MOJIOKUTEIHHEI

2) B CHMIDIEKC TaOJIHIIe JIEMEHTHI CTOJIOMA 1eJIeBOi (pyHKINH IBOHCTBEHHON 3a7a9H ITOJIOKUATESITEHBI

3) B cUMIUTEKC-Ta0IHAIIE 3JIEMEHTHI CTPOKH IeNIeBON (DYHKINH MPSMOH 3a/1a4H U 3JIEMEHTHI CTOJIONA eJIeBOH (yHKIINN
JIBOMCTBEHHOMU 3a/1a4 MOJIOKUTEIbHBI

16. Ecniu ucxonHas 3a7a4a JJMHEWHOTO MPOrpaMMHUPOBAHUS KIMEET ONTUMANIbHOE PELIeHUE, TO 3a]a4a JBOMCTBEHHAs K Heil

1) umeeT onTUMaIbHOE pelICHUE
2) MOXET He UMETh peIlCHHS
3) MOXeT He UMETh CMBICHIA
17. Ecnu ucxonHast 3a1a4a JIMHEHHOTO MIPOrpaMMHPOBAaHNUS HE IMEET CMBICIIA, TO 33/1a4a IBOWCTBEHHAS K HEH ...
1) mmeeT onTUMaNIBbHOE PEIICHHE
2) HE MIMeEEeT PeIIeHUs
3) He UMeeT cMBICTa
18.Ecmu pecypc 00pa3yeT «y3Koe MECTO IPOU3BOACTBA», TO 3TO O3HAYAET
1) pecypc u3bpITOuCH
2) pecypc UCHOJIB30BaH OJIHOCTHIO
3) nBoiicTBEHHAs OIIEHKA pecypca paBHa HYIIO
19. TpancnopTHas 3aia4a ABiseTcs 3afayeil .... [IporpaMMmupoBanus
1) tuHAMHIYECKOTO
2) HEeTMHEHHOTO
3) IMHEHHOTO
4) 11eT0YNCTICHHOTO
5) mapameTpu4ecKoro
20. Ecnii B TpaHCTIOPTHOM 3a1a4e 00beM CIpoca paBeH 00beMy NPEUIOKEHHMS, TO TaKas 3a/1a4a Ha3bIBACTCs
1) 3aMKHYTO
2) 3aKpBITOM
3) cOamaHCHUpOBAaHHOM
4) oTKpBITOH
5) He3aMKHYyTON
21. Ecnu B TpaHCIIOPTHO# 3a/1a4e 00BEM 3aI1acoB IPEBBIIIAeT 00hEM HOTPEOHOCTEH, B pACCMOTPEHHE BBOJIAT
1) GUKTUBHBIA TYHKT MPOU3BO/ICTBA
2) (GPUKTUBHBIH ITyHKT MOTPEOICHUSL
3) U3MeHEeHUsI CTPYKTYpPbI He TpeOyroTCs

22. CBOOOTHBIMH YJIEHAMH CHCTEMBI OTPAHNYEHHI TBOIICTBEHHOI 3a1a4H SABJISIIOTCS
1) HeW3BECTHBIC UCXOTHOM 3a1a4H

2)k03(GUIHIEHTHI IPH HEU3BECTHBIX UCXOTHOMN 3a/1a4H

3)cBOOOTHBIE WICHBI UCXOMHOW 3a1aul

4)xo3¢dUnreHTH! HeIeBoH QYHKIINN HCXOTHOM 3aaqu

23. Eciin ucxoauas 3JIIT Ob1j1a HA MAKCUMYM LeJ1eBOii (pyHKIIMHU, TO ABOWCTBEHHAs 3a1a4a Oyner
1) ToXe Ha MaKCHMyM

2) mnb0 Ha MaKCUMYM, THO0 HAa MHHUMYM

3) ¥ Ha MaKCHUMyM, ¥ HA MUHUMYM

4) Ha MUHUMYM

24. Yucno nepeMeHHBIX B IBOUCTBEHHOM 3a/1aye paBHO YUCITY
1)nepeMeHHBIX B UCXOAHOH 3a/1aue



2) OTIAMYHBIX OT HYJIS MIPABBIX YaCTEH NCXOIHON 3a1aun
3) orpaHdUYEHUI HCXOJHOM 3a1aun
4) HeHyIIeBbIX KO3 (HUITMEHTOB LIeJIeBOH (DYHKIIMN UCXOMHOH 3a1a9n

25. Ilma" Mozienu TpaHCIIOPTHOH 3a/1a4n y1o0Hee MPeCTaBIATh
1) BekTOpOM

2) maTpurei

3) uucnom

4) dpyHxumeit

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

4.2. OueHoOYHBIE CPEICTBA MPOMEKYTOUYHON aTTeCTALINN

[To mucumnHe npeaycMoTpeH 3aduér B 4 ceMecTpe M dK3aMeH B 5 cemectpe. 3a4éT (3K3aMeH) IPOXOAUT No Oumneram. B
KXJIOM OWIIeTe OJIMH TEOPETHYECKHil BOMPOC W OJHO MPAKTHUECKOe 3ajaHue. 3auéT (3K3aMeH) MPOBOIMUTCS B YCTHOH /
IIICbMEHHOH M KOMIBIOTEpHOH (opme. OLeHUBAeTCsA BIAJICHHE MAaTepHaIOM, €r0 CUCTEMHOE OCBOCHHE, CIOCOOHOCTbH
MPUMEHATHL HYXHBIC 3HaAHWA, HABBIKA 1 YMCHUS IIPU aHAJIU3EC HpO6JIeMHI)IX CI/ITyaIII/Iﬁ 1 pCIICHNU NPAKTHICCKUX SaﬂaHHﬁ.

4.2.1. YcTHbIi WIM NHCbMEHHBIH 0TBET HAa BONIPOC
4.2.1.1. Ilopsaaok npoBeaeHuUsl.
VYCTHBIN WM NMUCBMEHHBIH OTBET HAa BONPOC HANpaBleH Ha MPOBEPKY 3HAHWH OCHOBHBIX PAa3JelioB MO JUCHIUILIMHE
«MccnenoBanue onepanuii 1 METOAbI ONITHMH3ALIHN.
4.2.1.2. Kpurepuu oueHMBaHUs.
17-20 6a1J10B CTABUTCHA, €CJIH 00yUaAIOLIHIACS:
B oTBeTe KauecTBEHHO PACKPBLI cojeprkaHue TeMbl. OTBET XOpOIIO CTPYKTypupoBaH. IIpekpacHO 0CBOEH NMOHATHHHBIN
anmapart. [IpoeMOHCTpUpOBaH BHICOKHI YPOBEHb IIOHMMaHuUsl MaTepuana. [IpeBocxonHoe ymeHne GopMynupoBaTh CBOH
MBICJIY, 00CYKAATh TUCKYCCHOHHBIE TOJIOKEHHUSI.
14-16 6a1J10B CTABUTCH, €CJIH 00yJaAIOIIUIACS:
OcHOBHBIE BONPOCH TeMBI packpbll. CTPyKTypa OTBETa B LIEIOM a/ieKBaTHa TeMe. XOPOIIO0 OCBOCH NMOHATUIHBIIN anmapar.
[TponemMoHCTpUPOBAaH XOPOIIMH ypOBEHb INMOHHUMAaHHA Marepuana. Xopoliee yMeHHe (OpMYIHpOBaTh CBOM MBICIH,
00CyXJaTh TUCKYCCHOHHBIE MTOJI0KEHHUS.
11-13 6an110B cTaBHUTCS, €CJIU 00yJarOIIMiics:
Temy wactmuno packpsul. OtBer cnmabo crpykTypupoBaH. [IOHATHHHBIM ammapar OCBOeH 4YacTW4HO. [loHmmanue
OTJETBHBIX MOJOKEHUH U3 MaTephaja Mo TeMe. Y I0BIETBOPUTENBEHOE YMEHHE (OPMYIHPOBATh CBOM MBICIIH, 00CYX1aTh
JIMCKYCCHUOHHBIE TTOJIOXKEHUSL.
0--10 6a/JI0B CTABUTCS, €CJIH 00yYaAKOIIUTiCS:
Temy He packpbul. [IOHATHHHBII anmapaT OCBOEH HEyAOBIETBOpUTENbHO. [loHMMaHNe MaTepuana (parMeHTapHOE HIIH
orcyrcTByeT. Heymenue (hopMylMpoBaTh CBOU MBICIIH, 00CYX/IaTh JIUCKYCCHOHHBIE TTOJIOKEHHS.
4.2.1.3. OueHo4HblIe CpeaACcTBA.
Bonpocs! AJ1s1 yCTHOr0 MJIM MHCHMEHHOT0 0TBeTa
4 cemecTp
1. OOmiasi mocTaHOBKa 3aj1au HcciepoBanus onepaiuid. LleneBas dyHkuus. OnTumaibHOE pelIeHHE 3alauu
(onTUMAaNBHBIN TIIAH).
2. DKOHOMHUKO-MaTeMaTHYECKOe MOJEIMPOBAaHUE. 3ajada NPOW3BOJCTBEHHOIO IUIAHMPOBAaHUS (3aada o

pannoHaIbHOM HCTIONb30BAaHUU PECYPCOB).

OOmas (cMmenranHas) 3aa4a JuHeHoro nporpammupoBanus (3J1I1). Crannapraas 3JII1. Ocnoshas 3J1I1.

®opwmsl 3armmcu 3JIIT (MaTpuyHas, BEKTOpHAs, pa3BEPHYTasl, COKPALIEHHAs).

Caoiicta 3JII1.

[ToHsATHE BBIYKIIOTO MHOXKECTBA TOUEK.

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

O N O~ W

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 CHUMIUIEKC-MeTona mo cxeme JKopnana-Iaycca.
IMocTpoeHre CUMILIEKCHBIX TA0IHII.

OcoOble clydan CHMIUIEKC-METO/Ia: KOHEYHOE ONTUMAllbHOE pEeIICHHE, ANbTEePHATHBHOE ONTHMAIbHOE
pelleHre, BRIPOXKACHHOE 0a3HCHOE PelICHHE.

OcuorHas (kanonndeckas) 3JII1. Merton nckyccrBeHHoro 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 SKCTPEMyMa K 0€3yCIIOBHOMY 9KCTPEMYMY.

CaoiicTBa 1 ocodbennoctu peurenust 3HIT.

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

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

AHanuTHuecKue U anredpandeckrue CBOMCTBA BBIMYKIIBIX (BOTHYTHIX) (DyHKIIHH.

Teopema (He00X0AMMOE U TOCTATOYHOE YCIIOBHE BBITYKJIOCTH (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. TlpakTH4eckoe 3alaHne

4.2.2.1. Ilopsiaox npoBeeHUsI.

[Mpennararorcst 3aaHus Ha IIPOBEPKY IMPAKTHUECKUX HABBIKOB 110 JUCHHUIUIMHE «lIcciienoBaHue omepanuii U MeTOZIbI
ONITUMU3ALHN.

4.2.2.2. Kputepuu oueHMBaHHs.

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

3aaHue BHIITOIHEHO ITOJIHOCTHIO U MIPABUIIBHO.

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

3ajaHue BBINOJHEHO TMOJHOCTHIO, HO HET JOCTAaTOYHOro OO0OCHOBaHUs. WM TpuH BEpHOM pEIICHHH JOIyIleHa
BBIYHCITUTENbHAS OMNOKA WM HEAOYET, HE BIHUSIOMNN Ha MPaBUIIHLHYIO MMOCIIEIOBATEILHOCTD PACCYKICHUH.

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

33.}13HI/IC BBIITIOJIHEHO YaCTUYHO UJIU C (l)aKTI/IquKI/IMI/I Y BBEIYHACITUTENHHBIMHU OIIMOKAMH.

0-16 6ans10B cTaBUTCS, €CJU 00YYAOIIMMCSI:

33.}13HI/IC HE BBIIIOJIHEHO UJIM BBIIOJHEHO C OOJIBIINM KOJIUYECTBOM q)aKTI/I‘{eCKI/IX ¥ BBEIYHACITUTENBHBIX OIIHOOK.



4.2.2.3. OueHo4HbIe cpeCTBA.
4 cemecTp

Pemmuts rpa(I)I/IquKI/IM METOJIOM 3a/1a4y JMHEUHOT0 MIPOTPaMMHUPOBAHHUS
2. Z(x)=3x; +4x, > max,

1. Z(x)=x) +2x, — max,
3x+2x, 620,

X +xy 21,
—2X+%y <2, 3x—2x,+720,
Xp+xy <4, 2x;—4x, —-8<0,
.53 x =120,
X120, x, 20. X, 20.

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

3. Z(x)=3x; —15x, — min,
—x;+3x, <9, x;—2x,-4<0,
2x; +x, 210, —X; +2x, -4 <0,
—x1 +4x; 20, x| +2x, —6<0,
X120, x; 20. X120, x,20.

6. Z(x)=15x; +21x, — 20 — extr,

5. Z(x)=2x) —xy — min,
X —2x,-420, =7x;+2x, 214,
X;+x, =320, x;+11xy <13,
X +xy—-7<0, X +x<3,
x—-2<0, 4x) +5x, 220,
x 20, x5 20. X120, x5 20.
7. Z(x)=31/3+x +2x, + X3 — x4 — min,
=X +5x5 +x3 +x4 + x5 =10,
2x; —xp +x3—3x4 =6,
10x5 + x3 +2x4 +3x5 =25,
x;20,j=12,...,5.
8. Z(x)=33-3x; +2x, — 3x4 — x5 —> max,

I —2x—-x3+x4=2,
dx) —xy +x4+x5 =21,
4x1—x2—x4 + X5 =13,

X+ Xy —Xg =3,
JCJ 20,j=1,2,..-,6.

Z(x)=3x; —8xy — 2x3 +2x4 — 4x5 — max,
Xp—4xy + X3 = x4 — x5 =-22,
—6x +3x) +x3+x4 =6,
2x; +2x; —x3+x5=17,
x;20,7=12,...5

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



CocraBuTb MaremaTMyeckue MoOAenu cneayrouwmx 3agad
C 3KOHOMUYECKMUM COoaepiKaHUuemM U peinTb ux

11. Jlna wsroronenus uzaenuit 1syx TMnoB A u b umeercs 200 kr Me-
tajuia. Ha n3roroBnenne oHOro uszenus Tuna A pacxojayercst 2 Kr MeTaluia,
a oaHoro u3zenus tuna b — 4 kr. CocraBuTh IU1aH NpPOU3BOCTBA, obecneyn-
BAIOLIMI MOJTy4YeHHe HauOOINbILeH BBIPYYKH OT MPOAAXKHU U3TOTOBICHHBIX H3-
Jienuit, ecnu oaHO u3nenue tuna A crout 50 py0., a ogHo uzznenue tuna b cro-
ut 70 py0., npuyeM uzaenuil Tuna A MOKHO M3roTOBHThL He Gonee 60, a u3ae-
it Tuna b — He 6onee 30.

12. U3 nyHkra A B NyHKT b eXeTHEeBHO OTNPABIISIOTCS MAaCCAKUPCKUE U
ckopble noe3za. B Tabnuie yka3aHbl HaJIMYHBINH MAapK BarOHOB Pa3HbIX THUIIOB,
13 KOTOPBIX €XKEJHEBHO MOKHO KOMIUICKTOBATh JlaHHbIE M0€3/1a, U KOJIMYECTBO
naccakMpoB, BMELIAIOLIMXCS B KAXKA0M U3 BarOHOB.

1) Onpenenuts ONTUMAIbHBIE KOJINYECTBA CKOPHIX M MACCAMKMPCKUX T10-
€3/10B, TPU KOTOPBIX YHUCJIO EPEBO3UMBIX MACCAKHUPOB JOCTUIAaeT MAKCUMYyMa.

2) OmnpenenuTth ONTUMAIBbHOE HUCIO TMOE3/10B (CKOPBIX M MacCaKup-
CKHX), 00ecrneyuBaoInX MaKCHMaJIbHOE KOJIMYECTBO MEPEBO3MUMBIX MacCaku-
POB, IIPH YCJIOBHHU, YTO B JIEHb JKeJIe3Has J0pora He MOXKeT Mpornyckarb 0ojee
ILIECTH MACCAKUPCKUX 110€3/10B.

Ioesna bara. [louTtoB. IInauk. | Kynefinsiit | Msrkuit
Konuuectso
BaroHOB 1 1 5 6 3
B CKOPOM MOe3/1e
Komuuectso
BaroHOB 1 B 8 4 )
B NAcCaKMPCKOM
noesje
Yucno _ - 58 40 32
NACCAKUPOB
ITapk BaroHoB 12 8 81 70 26
HaiiTu HauanbHOe onopHoe peweHue M nytem nepebopa

ONOPHbIX pELI.IEHHﬁ onpeaennTb ONTUMasibHOE peleHue 3aga4vum
13. Z(x)=—x) + x5 +2x3 +4x4 — max,
x| +3xy +4x3+7x4 =15,
{2,\‘] + X +3x3 +4x4 =10,
x;20,/=1,234

14. Z(x)=3x; — 6x, +4x3 - 2x4 — min,
Xy =2x3+xy =2,
{2x1 +Xxy +4x3—x, =8,
x;20,/=1,2,34.



Pewntb cCMMNNIEKCHbIM METOA0M Caeaylowue 3aaaum
15. Z(x)=x; +2x5 + X3 — x4 — 6 — max,
=X + 5% + X3+ x4 + x5 =10,
2x; —xy +x3-3x4 =6,
10x5 +x3 +2x4 +3x5 =25,
X; 20,;=12,....5.

16. Z (x)= x| +2x, + X4 + X5 — max,
2x)—xy —x3=—1,
Xy +Xx4 =6,
X+ Xy —x5=25,
x;20,/=12,....5.
17. Z(x)=5x; + x5 —3x3 + 2x4 — min,
3x+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)+xy +4x3+x5 =6,
—X) +2x5 +3x4 =4,
X; 20,j=12,...,5.

19. Z(x)=-6x) +3x, + 3x4 — max,
3x)+2xy +x4 218,
2x1 + Xy +2x4 <=9,
2x) —4xy +2x3 =10,
x;20,j=12,3,4.

20. Z(x)=x; + Xy + X3 — x4 — max,
X + Xy +2X3 + Xy =l2,
Xy +2xy +x3 <20,
X; + Xy + X3 <20,
x;20,j=12,34.

5 cemecTp



Pemute 3a1auu 1eJIO9MCIICHHOTO nporpaMMHpOBaHHUs

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

X; 20,j=12,3,4, X — uensle.

- Z(x)=x) +4x; —5x3 - 3x4 — max,
x) +3x5 +5x3 —x4 <10,

{3x, +5x) —x3+x4 <14,

x;20,j=1,2,3,4, x; —uensie.

- Z(x)=3x; +2x, +10x3 = min,
2x)+3xy +5x3 22,
x| +2xy +4x3 25,
3x) +4xy +4x3 23,
x;20,/=12,3, x; - uensie.
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Tpunoorcenue 3
K paboueli npozpamme OUCYUNTUHBL (MOOYIs)
b1.0.04.05 Hcenedosanue onepayuti u Memoobl ORMUMU3ayuu

Ilepeyens uHGOPMALMOHHBIX TEXHOJIOTHI{, HCIOJIL3YeMBbIX JJI5l 0CBOCHHSI AUCHUILUINHBI (MOAYJIS), BKIIOYAS
nepeyeHb MPOrpaMMHOro odecneyeHust 1 HHYOPMALMOHHBIX CIPABOYHBIX CHCTEM

Hanpasnenne moarorosku: 09.03.03 - [NpukinanHas nHGOpMaTHKA

HpO(l)I/IJ'II) noarotoBku: Ilpuknannas I/IHd)ODMaTI/IKa B 5KOHOMUKC

Ksamudukamnms BEITyCKHHKA: OakaiaBp
®dopma o0yueHust: oUHOE
SI3bIk 0OyUeHUs: pyccKuit

T'on Hawana oOydeHus mo obpa3oBaTenpHON mporpamme: 2023

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

office 365

Office Professional Plus 2010

Kaspersky Endpoint Security maias Windows

Onekrponnas budbanoteunas cuctema «ZNANIUM.COM»
OnekTpoHHas OubaroTeuHas cucreMa M3narenscTBa «JIaHb»
OnexTpoHHas 6ubmnoTedHas cucreMa « KOHCYJIBTaHT CTyAEHTa»



