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Conep:xanue

1. TlepeucHp ITAHUPYEMBIX pE3yJIbTATOB OOYYCHHS MO IUCHUIUIMHE (MOMYIIIO), COOTHECCHHBIX C IUIAHHPYESMBIMHU
pesyabtatamu ocsoenust OITIOIT BO

2. Mecro muctmuiaHel (Moxyiist) B ctpykrype OITOIT BO

3. O0beM MUCHUIUIAHBI (MOMIYJS) B 3aYETHBIX CAMHUIAX C YKa3aHHEM KOJIMYECTBA YACOB, BBIJCIICHHBIX HAa KOHTAKTHYIO
paboTy 00yJarommxcs ¢ MpernoaBaTesieM (TI0 BUIaM YIeOHBIX 3aHATHH) U Ha CAMOCTOSTEIIbHYIO paboTy 00ydJaronIuXcs

4. CogepxaHue AUCHMIUIUHBI (MOJIYJsS), CTPYKTYpUPOBaHHOE MO TemaMm (pas3jenaMm) ¢ yKa3aHHeM OTBEJIEHHOTO Ha HUX
KOJIMYECTBA aKaJeMHUYECKHUX YaCOB U BUJIOB YUEOHBIX 3aHATUN

4.1. CTpyKTypa ¥ TEMAaTHYECKUH TUIaH KOHTAKTHOW U CAaMOCTOSTEILHONW PabOThI IO JUCIIMILINHE (MOIYITIO)

4.2. ConeprxkaHue TUCHUILTHHBI (MOJYJIs)

5. Ilepeuenb yueOHO-METOIMIECKOTO 00ECIIEUESHUS ISl CAMOCTOSTENEHON paboThl 00YYaIOIIUXCSI MO AUCIUIUIMHE (MOJIYIIIO)
6. OHJT OIIEHOYHBIX CPEIICTB MO TUCIMILTHHE (MOIYIIIO)

7. Ilepeuens nuTepatypbl, HEOOXOAMMON JUIsSi OCBOSHHS IUCIUATUIMHEI (MOYJIs)

8. IlepeueHp pecypcoB HWH(POPMANMOHHO-TEIEKOMMYHHKAIMOHHON cetn "VHTepHeT", HEOOXOAMMBIX Ui OCBOCHUS
JUCITUTUTAHBI (MOJTYJIS)

9. Meronudeckue ykazaHus Ui 00ydJaromuxcs M0 OCBOCHUIO JUCLUIUIHHBI (MOTYJIN)

10. TlepeueHp MH(OPMALMOHHBIX TEXHOJOTHH, HCIOJB3YEMBIX IPH OCYLIECTBICHHH O0pa30BaTeNbHOIo Ipoliecca Mo
JUCHHUIUIAHE (MOMYJII0), BKJIIOYAs MEPEYCHb MPOrPaMMHOr0 oOecreyeHus W HHGOPMAIIMOHHBIX CIPABOYHBIX CHCTEM (MIpH
HEO0OXO0AUMOCTH)

11. Omnucanue MarepUaIbHO-TEXHHYECKOW 0a3bl, HEOOXOAMMOW [UIs OCYIIECTBICHHUS 00pa30BATEIBHOrO Mpolecca Mo
JTUCITUIUTAHE (MOJTYJTIO)

12. CpenctBa ajanTtanuy NpenoAaBaHus JUCHUIUIMHBL (MOAYJS) K HOTPEOHOCTSAM OOY4alOIIMXCsl WHBAJIMIOB M JIMI[ C
OTPAaHWYIECHHBIMU BO3MOXXHOCTSIMH 37I0POBbBS

13. IIpunosxerue Nel. @OH OLIEHOYHBIX CPEJCTB
14. TIpunoxxerne Ne2. [lepedeHs muTepaTyphl, HEOOXOIUMOMN IS OCBOCHUS TUCIATUTHHBI (MOIYIIS)

15. Hpunoxxenne Ne3. Ilepeuenbp MHOOPMALMOHHBIX TEXHOJOTHH, HUCIOJIb3YEMbIX JJIsi OCBOCHUS TUCLMILIMHBI (MOIYJIsS),
BKJIFOYAsl IEpeYeHb MPOrpaMMHOTo odecredeH s 1 NHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM



[Iporpammy mucrumuiiHel paspadortan(a)(u) momneHt, k.Tex.H. Anucumona J.C. (Kadempa maTemaTwky W TPHKIATHON
UH(OPMATHKH).

1. llepeyens MIAHHPYEMBIX pPe3yJbTATOB O0y4YeHHUS MO AMCHUIUIMHE (MOIYJII0), COOTHECEHHBIX € MJIAHHPYEMBIMH
pe3yabTratamu ocsoeHusi OIIOII BO

06yqa}01u1/11710>1, OCBOHBIIHI JAUCHUIUINHY (MOI[yHB), JOJIKCH 06J'Ia[[aTL CJICAYIOIMNMHU KOMIICTCHIIUAMMU:

Mudp Pacimindposka
KOMIIETeHIIMH npuodperaeMoii KOMIeETEHIINU
OIIK-1 CnocoOeH MpUMEHSATh €CTECTBEHHOHAay4YHbIe M OOIIEHMH)KEHEPHbIE 3HAHUS, METOIbl MaTeMaTH4ECKOTo

aHamM3a W MOJCIHMPOBAaHUS, TEOPETHUECKOTO ¥ AKCHEPUMEHTAIFHOTO  HWCCICIOBaHHUA B
MpoheCCHOHATBHO NesTeTFHOCTH

OIIK-1.1 3HATH C1I0COOBI IPUMEHEHUS €CTECTBEHHOHAYYHBIX M OOIECHHKEHEPHBIX 3HAHUH, METOI0B
MaTeMaTHUECKOTO aHaJIN3a U MOJIEIUPOBAHUS, TEOPETUUECKOr0 U 3KCIIEPUMEHTATIBHOTO UCCIEJOBAHUS B
npodeccroHaNbHOM AeATeTPHOCTH

OIIK-1.2 'YMeTh IpUMEHSTh €CTeCTBEHHOHAYYHbIEC U OOIEHHKCHEPHBIE 3HAHUS, METO/IbI MAaTEMaTHYECKOTO
AHATM3a 1 MOJICIUPOBAHMS, TEOPETHUECKOTO U SKCIIEPUMEHTAIBHOTO UCCIIEOBAaHU B
po¢eCCHOHANBHOM JeSITeIBHOCTA

OIIK-1.3 BitaneTs ciocOOHOCTBIO MPUMEHSATH €CTECTBEHHOHAYYHbBIE U OOLICHH)KCHEPHBIC 3HAHUS, METOIbI
MaTeMaTHYECKOTO aHaJIM3a U MOJISTMPOBAHHMS, TEOPETHYECKOTO U SKCIIEPUMEHTAILHOTO UCCIICOBAHHS B
podeCCHOHANBHOM JAeSITeIBHOCTA

OO0yuaromnuiics, OCBOMBIINHN JUCIUTUIHHY (MOIYJIb):

JlomkeH 3HaTh:

paorOHaJIbHBIC CIIOCOOBI MNPUMCHCHUSA CCTCCTBCHHOHAYYHBIX 3HaHPII>i, TCOPETUYCCKOTO U ISKCOCPUMCHTAJIBHOTO
HCCIICAOBAHUS B HpO(I)eCCI/IOHaJ'IBHOI\/'I ACATCIBbHOCTH, TCOPECTUICCKUEC OCHOBBI MCTOJI0B U MO,Z[CJ'IGI\/’I HCCJIIEAOBAHUA Onepaunﬁ.

JloJpKeH yMmeTh:

paMOHAJIBHO NPUMCHATHh €CTCCTBCHHOHAYYHBIC 3HAHWA, METOAbl TCOPCTUYICCKOI'0 U SKCIICPUMCHTAJIbHOTO UCCIICAOBAHUSA
B HpO(l)CCCHOHaJ'IBHOﬁ ACATCIbHOCTH, pCIIATh 3aJa4n JIMHEHHOT'O nporpaMMHpOBaHUA I‘pa(l)PI‘IeCKI/IM U CUMIITICKCHBIM ME€TOZIOM.

JlomxeH BlaneTh:

CIIOCOOHOCTBIO pamroOHAJIBHO NPUMCHATE €CTECTBEHHOHAYYHBIC 3HAHUA, METO/IbI TCOPETUYCCKOT'O U DKCIICPUMEHTAJIBHOTO
HCCJIICAOBAHHUsA, MCTOJAbI UCCIICIOBAHUA onepaunﬁ B HpO(i)eCCHOHaHBHOfI JACATCIBHOCTH.

2. MecTo qucuumiunel (MoayJsi) B ctpykrype OIIOII BO

HanHas mucrmioinHa (MOIynh) BKiodueHa B pasgen "51.0.04.05 ducrumumusabl (Moxyinu)" OCHOBHOH MpodeccHoHaIHON
obpazoBatensHON TporpamMmer 09.03.03 "TlpukiagHas wHGopMaTrka (IIpuknagHas nHbOpPMATHKA B SKOHOMHKE)" M OTHOCUTCS K
00s13aTeJIbHBIM JUCIUIUINHAM.

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

3. O6beM AUCHUIUIMHBI (MOAYJIsI) B 3a4YeTHBIX EIUHHMIIAX C YKa3aHHEM KOJHYECTBAa YacOB, BbIIEJIEHHBIX HAa
KOHTAKTHYI) PadoTy 00ydYarolUXcsi ¢ mpenogaBaTejeM (M0 BHAAM Y4YeOHBIX 3aHATHII) H HA CAMOCTOSITEJLHYIO padoTy
o0yuarommuxcsi

OO0m1ast TpyA0EMKOCTh TUCIUIUTHHBI COCTABIISICT 8 3aueTHBIX(bIe) enuHuI(bl) Ha 288 "aca(oB).

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

CamocrosrensHas padora - 132 yaca(oB).
KonTpons (3a4€T / sx3ameH) - 36 gaca(oB).

dopma IpoMeKyTOUHOTO KOHTPOJIS AUCIUILINHEL: 3a4eT B 4 ceMecTpe; 9K3aMeH B 5 ceMecTpe.

4. Conep:xaHue TUCHUILIHHBI (MOYJIs1), CTPYKTYPUPOBaHHOE 10 TeMaM (pa3/iejiaM) ¢ YKa3aHUEM OTBEIEHHOT0 Ha HUX
KOJINYeCTBA aKa/IeMUYECKUX YACOB U BHIOB Y4eOHBIX 3aHATHI

4.1 CTpyKTypa ¥ TeMaTH4YeCKHii NJIaH KOHTAKTHOW U CaMOCTOSITeJIbHOI PadoThl MO JUCHHILINHE (MOIYJII0)

Buabl 1 yachbl
KOHTAKTHOM paloThl,
HX TPYAOEMKOCTh
(B yacax)
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1. [Tema 1. OCHOBHBIE IOHATHSA TUCIUITIIAHEI 4 4 0 0 20
2. |Tema 2. OCHOBBI JMHEHHOTO POrPAMMHUPOBAHHUS 4 6 0 4 20
3 Tema 3. [TpuxiiagHble ONTUMU3ALMOHHBIE METOBI PEILICHUS 3aa4 4 6 0 28 20
" |muHeitHOrO MpOrpaMMUpPOBaHUS
4, |Tema 4. Teopust TBOMCTBEHHOCTH 5 12 0 12 24
5. |Tema 5. Pemienue 3a7a4 1eJIOYMCIEHHOTO NPOrPaMMUPOBAHUS 5 12 0 12 24
6. |Tema 6. Pemenue 3a7a4 HETMHEHHOTO MPOrPaMMHPOBAHUS 5 12 0 12 24
toro: 288 4. (13 HUX 36 4. KOHTPOJIb) 52 0 68 132

4.2 Conep:xaHue TUCHUILUINHBI (MOLYJIs1)
Tema 1. OcHOBHBIC MOHATHSA JUCHUILTAHBI

[Ipenmer wmcciemoBaHWs omepanwii U METOABl onTHMH3anuu. OCHOBHBIC TMOHATHSA W ompeneneHus. Kmaccupukamus u
MaTeMaTHYeCKOe MOACTHPOBAHUE 3aJad HCCIICOBaHUS orepanuii. DKOHOMHUKO-MAaTEeMAaTHIeCKHEe MOJCTH 3aJad HCCIICIOBaHUS
omnepanui

Tema 2. OcHOBBI JINHEITHOTO MPOTPAMMHUPOBAHUS

@opmbl 3amucu W Kiaccuukamusa 3amad  JmHeHoro uporpammupoBanms (3JIID). I'padudeckmit meronm pemreHUs
crangapTHoi 3agaun. UccnenoBanue n HaxoxaeHue perieHus: ocHopHou 3JII1. CpolicTBa 3a1a4 JIMHEWHOTO MPOTPaMMHUPOBAHHUS

Tema 3. [IpuknaaHble ONTUMU3AIUOHHBIE METOAbI PellleHHs 32124 JIMHEIHHOT0 MPOrPaMMHUPOBAHUS

Cumiuiekc-MeTon (METOX MOCICIOBATEIBHOTO yiIydllieHus IuiaHa). OcoOble Cllyyad CHMIUICKC-METOJa. TaOauuHbIi
cumiuiekc-meto1. [Tonstue 06 M-mertone (MeToe HCKYCCTBEHHOTO Oasca)

Tema 4. Teopusi 1BOHiCTBEHHOCTH

OKOHOMHYECKass MHTEpIpeTanus 3aJadyd, JBOWCTBEHHOM 3ajade 00 HCIOJIB30BaHUHM PECypcoB. Buabl MaTeMaTH4ecKHX
Moeneil IBOUCTBEHHBIX 3a1a4. HaxoxxieHue pereHns JBOMCTBEHHOM 3aauu 1O PEILIEHUIO UCXOIHON

Tema S. Pemienue 3a1a4 1eJ104MCICHHOI0 IPOrpaMMHUPOBaHUS

Metonpl orcedeHus. Meton ['omopu. PemieHue 3amad [eTOYHCIEHHOTO MPOTPAMMHPOBAHHS METOJIOM BETBEH W TPaHHUI]
(MBT'). Aranu3 ycTOHYHBOCTH ONTUMAaIbHOTO perrerust 3JIIT

Tema 6. Pemienue 3a1a4 HeJIMHEIHHOT0 MPOrPaMMHPOBaHUS

Knaccudukamus 3amad oNTUMU3AIANA W aHAJTHTHYECKAX METOJOB PEUICHUS HEIWHEHHBIX 3amad. ['padudeckuit meton mis

HEJIMHEWHOTO NporpamMmupoBanus. Meron mHoxutened Jlarpanxka. PelneHue 3KOHOMMYECKHX 3alad METOJAMM HEIMHEWHOIO
IPOrpaMMHUpPOBaHus. MoJieny BBITYKJIOrO IPOrpaMMUPOBAHUS

5. lepeyens y4eGHO-MeTOAUYECKOr0 OOecmeyeHUs] AJsS CAMOCTOSITEIbLHONH PaGoThl 00y4YarolIUXcsl MO AMCHUIIMHE
(Moay.Jai0)

CamocrosTenbHas padoTa 00y4JaroIMXCsl BHITOIHAETCS 0 331aHHUIO U IIPHU METOIMYECKOM PYKOBOJICTBE MPENoiaBares, HO
6e3 ero HemocpeACcTBEHHOro ydacTtus. CamocrosTenbHas paboTa MojpasersieTcsl Ha CaMOCTOSTENbHYI0 padOTy Ha ayAUTOPHBIX
3aHATUSAX W Ha BHEAYAMTOPHYIO CaMOCTOSTENbHYI0 padoTy. CamocrosTenbHas paboTa oOydarommxcsl BKIIIOYAET KaK IOJHOCTBIO
CaMOCTOATENILHOE OCBOCHUE OT/CNBHBIX TeM (Pa3JesioB) AUCIUIUIMHEI, TaK U IIPOpaboTKy TeM (pa3zenoB), OCBAaMBAEMbIX BO BpEMs
ayIuTOpHOW paboTel. Bo Bpemst caMOCTOATENEHOW pPabOTHI OO0ydarommecss YUTAIOT M KOHCHEKTHPYIOT Y4eOHYI0, HAyYHYIO H
CIPAaBOYHYIO JIUTEPATypy, BBHIONHSIOT 3aJaHWs, HAIpPaBIICHHBIE HA 3aKpEIUICHHE 3HAHWH W OTpPabOTKy YMEHHH W HaBBIKOB,
TOTOBSITCS K TEKYIIEMY U IPOMEXYTOUYHOMY KOHTPOJIIO 10 TUCIIUILIHHE.

OpraHuzanust CaMOCTOSITENbHONH pPabOThl OOYYAIOIIUXCSl pPErIaMeHTHpPYeTCcs HOPMATHBHBIMH JIOKYMEHTaMH, Y4eOHO-
METOJIMYECKOH JINTepaTypoi M 3JIEKTPOHHBIMU 00pa30BaTEIbHBIMH PECYPCaMH, BKITFOUAs:

[Mopsinok opraHM3anMy M OCYIIECTBIEHHS 00pa30BaTeNbHOM NEATENLHOCTH MO0 00pa3oBaTeNbHBIM MPOTrPaMMaM BBICIIETO
o0pa3oBaHus — NporpaMMamM OakaiaBpuaTa, porpaMMmam CIIeLHaInTeTa, IporpaMMaM MarucTparypbl (YTBEp)KICHHBIH MPUKa30M
MuHuCTEpCTBa HAYKH U BhIcLIero oOpasoBanus Poccuiickoit deneparmu ot 6 anpenst 2021 roga Ne 245)

YcraB demepanrbHOTO TOCYIAapCTBEHHOTO aBTOHOMHOTrO oOpasoBaTtenbHOro yupexaenus "Kazanckwii (ITpuBOmKCKWMIA)
(henepanbHBINA yHUBEPCUTET"

[IpaBuna BHYTpPeHHEro pacmopsaka (eaepalbHOr0 TOCYJapCTBEHHOTO aBTOHOMHOTO OOpa30BaTEIILHOTO YUPEKIACHUS
BEICIIIETo TIpodeccnonansHoro oopasoanus "Kazanckwuii ([TpuBomkckuii) heaepanbHblid yHUBEpCUTET"

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

6. ®OoH/I OLIEHOYHBIX CPEICTB MO AUCUUILIMHE (MOAYJII0)

@OoH/ ONEHOYHBIX CPEACTB O TUCHHIUIMHE (MOIYJIO) BKIIOYACT ONEHOYHBIC MaTepHalbl, HAIpaBICHHBIE HA IIPOBEPKY
OCBOCHHS KOMIICTCHIMH, B TOM YHCIIE 3HAHWI, YMEHHH U HaBBIKOB. DOHI OIICHOYHBIX CPEACTB BKIIFOYAET OICHOYHBIE CPEICTBA



TEKYIIEro KOHTPOJISl M OLEHOYHbIE CPEACTBA MPOMEKYTOUHOM aTTeCTaI1H.
B (hoHIe OIICHOYHBIX CPENCTB COACPIKUTCS CICAYIOMasi HHPOPMAIIHS:
- COOTBETCTBHE KOMIICTCHIINH ITAHUPYEMBIM PE3yJIbTaTaM 00y4EHHS 10 TUCHHUILTHHE (MOIYJIO);
- KpUTEPHUH OIICHUBaHHS C(HOPMHUPOBAHHOCTH KOMIICTCHITHIA;
- MEXaHU3M (HOPMHPOBAHHS OICHKH TI0 AWCIHUILIHHE (MOIYIIIO);
- OMHKCAaHUE NOPS/IKA MPUMEHEHHS 1 POLIETYPhl OLCHUBAHUS ISl KAKAOTO OLIEHOYHOTO CPE/ICTBA;
- KpUTEPHH OIICHUBAHHUS IS KAXKIOTO OLICHOYHOTO CPEIICTBA;

- COJIEpP)KaHNE OIIEHOYHBIX CPEICTB, BKIIOUYast TPEOOBAHUS, IPEABSBISIEMbIC K ICHCTBIAM 00yJaIOIUXCsl, AEMOHCTPHPYEMBIM
pe3ynbTaTaMm, 3alaHus Pa3INIHBIX THIIOB.

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

7. IlepevyeHb JUTEPATYPHI, HEOOXOAMMOM /I OCBOCHUS JUCHUNJIMHBI (MOYJIs1)

OcBoeHHE IUCHMIUIMHBI (MOZYJNs) MpEAIojaraeT H3yYeHHEe OCHOBHOM U JIOMOJHUTEIBHOW Y4eOHOHW JIMTEpaTypshl.
Jluteparypa MOXKeT OBITh JJOCTYITHA OOYYarOLIMMCS B OJTHOM U3 IByX BapHaHTOB (JINOO B 000MX M3 HHX):

- B DJICKTPOHHOM BHJC - 4YCPEC3 DJICKTPOHHBIC OMONMOTEYHBIC CUCTEMbl HAa OCHOBAHHH 3aKIIOYeHHBIX KDY JA0TOBOPOB C
HpaBOO6J’IaIlaT€JI$IMI/I;

- B meyaTHOM Bujae - B Hayunoii Oubnmoreke EmaOyxckoro wuctuTyra KOY. OOyuaromuecs MojaydyaroT ydeOHYIO
JUTEPaTypy Ha aDOHEMEHTE 110 YATATEIbCKUM OHMJICTaM B COOTBETCTBHH C IIPaBHJIAMH 0JIb30BaHus HayuHol OMOIHOTEKOM.

ONeKTPOHHBIE W3AAaHKS JTOCTYITHBI JUCTAHIIMOHHO W3 JOOOH TOYKH IPH BBEACHHH OOYYArONIMMCS CBOETO JIOTHHA M TapoJIs
OT JIMYHOTO KabuHeTa B cucteMe "DieKTpoHHbI yHuBepcuteT". [Ipn MConb30BaHUU NEYaTHBIX M3JaHUN OMOIMOTEYHBIH (OHA
JOJDKeH OBITh YKOMIUIEKTOBAaH MMM U3 pacyera He MeHee 0,25 sKk3eMIUsipa Ha KaXIOro OO0YydYalomlerocs W3 4ucia JIHL,
OJTHOBPEMEHHO OCYILECTBIIAIONINX OCBOCHHE JAHHOM JUCHUIUIMHBI (MOTYJIS)

[lepeueHp OCHOBHOW ¥ JOIOJNHUTENBHOH y4eOHOW JUTEpaTypbl, HEOOXOAMMOIl Uil OCBOCHHS MWUCLUIUIMHBI (MOIYJIS),
Haxomutcst B IlpminoxkeHnn 2 k paboyell mporpamme AMCUMIDIMHBL. OH HOMICKUT OOHOBJICHUIO NPU W3MEHEHHH YCIOBHUI
noroBopoB KOV ¢ npaBoobiasaTessiMu 31€KTPOHHBIX U3IaHUI U IPH M3MEHEHHWH KoMIUIeKToBaHus GoHxoB Hayunoi OubimoTexkn
Enabyxckoro uacturyra KOVY.

8. IlepeyeHb pecypcoB UH(OPMANMOHHO-TEJIEKOMMYHUKALMOHHOH ceTH "WUHTepHeT", HEOOXOAMMBIX AJSl OCBOECHHS
JUCIUNIUHBI (MOYJIs)

HUccnenosanue onepanuii [lpumeps! u 3amauu - http://math.nsc.ru/LBRT/k4/or/

YuebHoe nmocobue o teme "Beenenue B nmuHeliHOe mporpammupoBanune” - http://ecocyb.narod.ru/217-220/begin.htm
Teopwust urp u uccieoBanue onepaimii - https://intuit.ru/studies/courses/676/532/info

9. MeTonnyeckne yKazanus J1Jisi 00y4aomuxcs Mo 0CBOEHUIO TUCUHUIJIMHBI (MO1YJIs1)

Bun padort MeToauyeckue peKoMeHIaluu

JICKIIUN .HCKL[I/IOHHLIC 3aHATUA ITPOBOAATCA C UCTTOJIB30BAHUEM UHTCPAKTUBHBIX TEXHOJIOTUH U npeanojaratoT akTuBHOC
y4dacTue CTyICHTOB. Z[J'ISI NOATOTOBKHU K 3aHATHAM PCKOMCEHAYCTCA BbIACIIATL B MaTECpHATIC l'[pO6J'I€MHI)I€
BOIIPOCHI, 3aTparuBa€MblIC NIPENIOAaBaTCJIEM B JICKIIUU, U I'PYIIIIUPOBATH I/IH(l)OpMaIII/IIO BOKPYT HUX. KenarenpHo
BBIACJIATH B I/ICHOHB3YCMOﬁ JIMTEPATypEC NOCTAHOBKU BOIIPOCOB, HA KOTOPLIC pa3HbIMH aBTOPAM MOT'YT OBITE
JaHbl PA3JIMYHBIC OTBETHI. Ha ocHOBaHNM ITOCTAHOBKH TaKHX BOIIPOCOB CJICAYET C06I/IpaTB APTYMCHTEI B ITOJIB3Y
Pa3JIMYHbIX BAPpUAHTOB PCIICHUA IMMOCTABJICHHBIX HpO6J’I€M.

nabopatopHsle | J{ys ycnenHoro BeIONIHEHNS 1a0OPaTOPHBIX paboT TpedyeTcst u3yunTh Marepuan jgekuuil. [Ipuctynars k

paboTsI BBITIOJTHEHHIO JTA00paTOPHOI paboThl MOKHO TIOCTIE IPEIBAPUTEIBHOTO IIPOYTEHHSI TEOPETUUECKOT0 MaTepHaia.
BrmonHeHue ciaexyer mpoBOANTE, PYKOBOJCTBYSCH MTOPAIKOM PaOOTHL. Y CIICIIHOE BHIITOIHEHHE JIAO0OPaTOPHOH
paboThI 03HAYAET, YTO CTYJCHT BHIITOJHII OCHOBHYIO paboTy, a TaKke OTBETHII Ha BOTIPOCHI MIIH BBITTOJTHIII
JIOTIOTHUTEIBHBIC 3aJaHMS.

€aMoCTOSI- CaMocrosiTenbHas padoTa CTYICHTOB 10 TUAaKTUYECKOH CyTH MPEACTaBIAET COO0I KOMIUIEKC YCIOBUI
TeNbHas paboTa | 00y4eHUsI, OPraHU3yEeMbIX TPEIOIaBaTEIIEM M HATIPABICHHBIX Ha CAMOIIOATOTOBKY ydaIiuxcs. Y4ueOHas
JIESITETHPHOCTD MIPOTEKaeT 0e3 HeIOCPEACTBEHHOTO YIaCT s MIPEToIaBaTelNsl M 3aKIIF09aeTCs B IPOPadOTKe
JIEKIIMOHHOTO MaTepraa, IIOATOTOBKE K YCTHOMY OIIPOCY M TECTUPOBAHUIO, K Ta00PAaTOPHBIM U MPAKTHYECKIM
3aHATUAM; H3YYCHUHN YIeOHOH TUTEepaTyphl U3 OCHOBHOTO U JONOJTHUTEIHEHOTO CIHCKA.

3aueT 3auer 1o Kypcy mpoBoauTcs 1o omwieram. [Ipu moaroToBke K 3a4eTy HEOOXOIUMO OMUPATHCS HA UCTOYHUKH,
KOTOpBIEe pa3dupalich Ha JIEKIMIX B TeUeHHE ceMecTpa. Ha 3aueTe CTyIeHTy npeiaraeTcst OmiieT, B KOTOpOM
TPH BOTIPOCA, MTOCTEIHUI U3 KOTOPBIX HOCUT MpaKTHdeckuii xapakrep. [locie oTBeTa cTy1eHTy MOTYT OBITh
3a/1aHbl TOTIOJTHUTEIHHBIE BOIIPOCHI.

JK3aMeH DK3aMEeH 10 Kypcy MPOBOUTCS 10 Omieram. [Ipu moaroToBke K 9K3aMEHY HEOOXOIUMO OITUPATHCS Ha
HCTOYHHUKH, KOTOPBIE pa30Hpalnch Ha JIEKIUAX B TeUCHHE cemecTpa. Ha sk3aMeHe CTyAeHTy mpeiaraeTcs
OmiieT, B KOTOPOM TPH BOIIPOCa, OCISTHAN U3 KOTOPBIX HOCHUT MpakTHdYecknii xapakrep. [locie orBera
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Buj pa6or MeToauyeckne peKoMeHAaUuu

CTYACHTY MOT'YT OBITh 3aJaHbl JOIIOJHUTCIIbHBIC BOIIPOCHI.

10. IlepeyeHb HH(POPMALMOHHBIX TEXHOJIOIHIi, HCI0JIb3yeMbIX IIPH OCYLIECTBJEHNH 00pa30BaTeIbLHOIO NpoLecca 1o
JUCHUIJIMHE (MOAYJII0), BKJIIOYAs NepedeHb MPOrpaMMHOro odecrieyeHus ¥ MHPOPMAIMOHHBIX CHIPABOYHBIX CHCTeM (IIpH
He00X0IMMOCTH)

[lepeuenb HMHGOPMAIMOHHBIX TEXHOJOIWH, HCHONB3YEMBIX NPH OCYLIECTBICHHH 00pa3oBaTEIbHOIO IIpolecca o
JUCUUIUIMHE (MOJYIIIO), BKJIIOYAs IIEPEUeHb MPOrPaMMHOTO 00eCIedeHUsI 1 MH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, MPEACTABIICH
B [Ipunoxxenun 3 x paboyeil mporpaMMe JUCHUILTHHBI (MOYJIsS).

11. Onucanne MaTepuaIbHO-TEXHUYECKOI 0a3bl, HeOOXOAUMOI I OCylIeCTBJIEHUsI 00Pa30BATEJIHLHOI0 Mpolecca no
JUCHHUIIUHE (MOIYJII0)

VueGuas ayautopust Ne 82 (423600, Pecriybnmka TarapceraH, r. EmaGyra, yin. Kazamckas, a. 89) mist mpoBeaeHus 3aHATHI
JEKINOHHOTO THIA, 3aHATHH CEMHHApCKOTO THMA, TPYNIOBBIX M WHAMBHIYAIbHBIX KOHCYJIbTalMH, TEKYIIETO KOHTPONS H
MPOMEXyTOUHOH arrectannu. Komruiekt mebenu (mocamounsix MecT) 48 mT. Kommuekr mebenu (1OcafodHBIX MeECT) Ui
npenozaasarens 1 mr. MesnoBas nocka HacteHHas 2 wT. TpuOyna 1 wr. [Ipoexktop EPSON EB-535W 1 mit. IHTepakTuBHAs HOCKa
EliteBoard WR-84A10 1 wt. Hoyt6yk ICL Pil55 1 mir. Be6-kamepa 1 wt. Beixon B HTEpHET, BHYTPHBY30BCKAs KOMITBIOTEPHAS
CeTh, JOCTYNl B ODIEKTPOHHYIO HWH(OpMalMOHHO-00pa3oBarenbHyl0 cpeay. Habop y4eOHO-HArISgHBIX IMOCOOHMH: KOMILICKT
Npe3eHTalri B JJIEKTPOHHOM (hopmare 1o npernojaBaeMoi AUCUUIUTUHE 3-5 IT.

VYuebnast ayauropus Ne 61 (423600, PecniyOnuka Tarapcran, r. EnaGyra, yn. Kazaunckas, 1. 89) mis npoBefeHust 3aHATHR
JEKIMOHHOTO THIA, 3aHATHH CEMHHApCKOTO THIA, TPYNIOBBIX M WHIWUBHIAYAJIbHBIX KOHCYJIbTalWi, TEKYIIEro KOHTPONIS H
MPOMEXYTOYHOM aTTecTaly, MOMEIIEHHEe JUIi CcaMOCTOsITenbHONH paborel. Kommiekr mebenu (mocamodnsix mect) 30 miT.
KomnprotepHsrii kmace: xommeiotepsl Lenovo Thinkcentre m920x 18 mr. Mormtopsr Thinkcentre TIO24GEN3 18 .
WntepaktuBHas maHens 1 mT. MenoBas mocka HacTeHHass | mrT. Beixox B VMHTepHET, BHYTpPHBY30BCKasi KOMIBIOTEpHAs CETh,
JOCTYII B 3JIEKTPOHHYIO HH()OpMannOHHO-00pa3oBaTenpHyo cpey. Habop yueOHO-HArISAHBIX TOCOOHIA: KOMIUICKT MPE3EHTAIHH B
3JIEKTPOHHOM (hopMmare 1Mo nmpernojaBacMon IUCHUILUTHHE 3-5 IMIT.

12. CpeacrBa ajanTauyu HPenoAaBaAHMsA AUCHHMIUVIMHBI K TNOTPEOHOCTSAM O0y4YAIOWIMXCS HHBAJIWAOB M JIML C
OrpaHHYEeHHBIMHU BO3MOKHOCTSIMH 30POBBS

HpI/I HGO6XO,E[I/IMOCTI/I B 06pa3OBaTe.HI)HOM Mpouecce NpUMECHAIOTCA CICAYIOMNUE MCETOJAbI M TEXHOJIOTUH, o6nerqa}ouu/1e
BOCHIpUATUE I/IH(bOpMaHI/II/I O6y‘IaIOHII/IMI/IC$[ HWHBaJIMJaMU U JIMIIaMU C OTPAHUYCHHBIMU BO3MOXKHOCTAMU 3J0POBbBA:

- CO3/1aHHME TEKCTOBOW BEPCHHM JII0O0OT0 HETEKCTOBOTO KOHTEHTA JUISI €0 BO3MOXHOTO MpPeoOpa3oBaHMs B albTEPHATHBHBIC
(hopMbl, yI0OHBIE ISl pa3INYHBIX MOJIB30BATEIIEH;

- CO3JaHHE KOHTEHTa, KOTOPBII MOXKHO MPEIACTaBUTh B pPa3NWYHBIX BUAAX 0€3 IMOTepH MaHHBIX WIH CTPYKTYPHI,
MPEayCMOTPETh BO3MOXKHOCTh MACIITA0MPOBAHUS TEKCTa M HM300pakeHUil 6e3 MOTepH KadecTBa, MPEAyCMOTPETh JOCTYHMHOCTb
YIpaBJIEHUS] KOHTEHTOM C KJIaBHATYPBI;

- CO3J]aHHE BO3MOXKHOCTEH Jisi 00yd4arolMXcs BOCHPHHHAMATH OJHY M Ty € MH(OPMALUIO W3 PasHbIX HCTOYHHKOB -
HanpuMep, Tak, YTOOBI JINIa ¢ HApYIICHUAMH CIyXa MOJIydaad HH(OPMAIUIO BU3YaIbHO, C HAPYIIEHUSIMU 3pEHHUS - ayAHaIbHO;

- OPUMCHCEHHUEC IPOTpaMMHBIX CPEACTB, 06CCHC‘{I/IBaIOIlII/IX BO3MOXHOCTb OCBOCHHs HABBIKOB U yMeHHfI, (1)0pMI/IpyGMLIX
IlI/ICIII/IHJ'IPIHOﬁ, 3a CYET AJIBTCPHATUBHBIX CHOCOGOB, B TOM YHCJIC BUPTYaJbHbIX na6opaT0pI/H‘/’1 " CUMYJIIHUOHHBIX TeXHOJ’IOFHﬁ;

- IPUMCHCHUC JUCTAHIHNOHHBIX O6paSOBaT€J'ILHLIX TEXHOJIOTUH JUTA Iepeaavdu I/IH(I)OpMaHI/II/I, OpraHu3anuun pa3JInIHbIX (I)OpM
HHTCpaKTHBHOﬁ KOHTaKTHOM pa60TLI 06yqa}0merocsi C IpenoAaBareiyieM, B TOM YHUCIIC B€6I/IHap0B, KOTOpBIC MOTYT OBITH
HCHOJIb30BaHbl JId IPOBEACHUS BUPTYaAJIbHBIX J'IGKIII/Iﬁ C BO3MOXXHOCTBIO BBaHMOﬂCﬁCTBHH BCE€X YYACTHUKOB JUCTAHIIMOHHOI'O
06y‘{CHI/IH, MNpoOBCACHUA CEMHUHApPOB, BBICTYIUICHUSA C JOKJIaAaMW W 3alllUTbl BbIIIOJTHEHHBIX pa60T, MOpOBCACHUSA TPCHUHIOB,
OpraHn3anuun KOJUIEKTHBHOI pa6OTLI;

- TIpUMEHEHHE TUCTAHIIMOHHBIX O00Pa30BATEIBHBIX TEXHOJOTHH ISl OpraHu3amuu (HOpM TEKYIIEro W IMPOMEXYTOYHOTO
KOHTpOJIS;

- YBENMYCHHE TPOAODKUTEIHHOCTH Cla4d OOYYaroNmMMCSI MHBAIWAOM WM JIUIIOM C OTPAaHUYCHHBIMH BO3MOXHOCTSIMHU
310pOBbs POPM MPOMEKYTOUHOH ATTECTAIIUU 110 OTHOIICHUIO K YCTAHOBICHHON MPOJAOKUTENHHOCTH UX CAAYH:

- IPOJAOJKUTECIIBHOCTH CAaun 3auéTa Uin OK3aMcHa, IIPOBOAMMOTO B MMUCHbMEHHOI (I)OpMe, - He 0osee uem Ha 90 MHHYT,

- IPOJOJDKUTENILHOCTH MOJrOTOBKH 00YYArOIIEerocsi K OTBETy Ha 3au€Te WM dK3aMeHe, IPOBOANMOM B YCTHOU (opme, - He
Oonee yem Ha 20 MUHYT;

- MPOJOJDKUTEIHHOCTH BRICTYIIICHUS O0YYAIOMIETOCs MIPH 3aIlIUTe KYPCOBOW PabOTHI - He Ooiee ueM Ha 15 MHUHYT.

IIporpamma cocraBnena B coorBercTBuu ¢ TpeboBanusivu PI'OC BO wu yueOHbIM IutaHoM no Hanpasienuio 09.03.03
"IMpuknannas napopmarrka" u npoduiro noarotoskyu "lpuknaanas nHpopMaTuka B 9KOHOMHUKE".



Tpunooscenue Nel
K paboueti npoepamme OUCYUNIUHBL (MOOYJis1)
51.0.04.05 Hccnedosanue onepayuil u memoosbt ONMUMU3AYUYU

MUHUCTEPCTBO HAYKU U BBICILIEI'O OBPA30OBAHM S POCCUIMCKOM ®EJIEPALIMNA
denepanabHOE TOCYIapCTBEHHOE aBTOHOMHOE 00pa30BaTENbHOE YIPEKACHHUE BBICIIIET0 00pa30BaHUsA
"Kazanckuii (IIpuBomxkckuii) ¢penepanbHblil yHuBepcuret”

EnaGysxckuit ”HCTUTYT (prran)

DoH/1 OLIEHOYHBIX CPEACTB MO JHCHHUILIHHE
B1.0.04.05 UccienoBanue onepanuii 1 MeTOAbl ONTHMU3ALUH

Hanpasnernne moarorosku: 09.03.03 - [Ipukinagras uHPpOpMaTHKa
[Mpoduns noxrorosku: [puknanxas nvHGOpMaTHKA B IKOHOMHUKE
KBanugukanus BeIITyCKHUKA: OakaiaBp

dopma o0ydeHus: OUHOE

S3bIK 00yueHHs: pycCKuil

I'ox Havana oOyuenus mo odpazoBaTenbHOM nporpamme: 2026



COJAEPXAHUE

1. CooTBeTCcTBHE KOMIIETEHITNH ITIAHUPYEMBIM pe3ylIbTaTaM O0YUIeHHS 110 TUCIUIDINHE (MOJIYIIIO)
2. Kputepun oneHuBanus choOpMUpPOBAaHHOCTH KOMIETECHIN I
3. PacnpeneneHue orieHOK 3a ()OPMBI TEKYILETO KOHTPOIIS U IIPOMEKYTOUHYIO aTTECTAIIHIO
4. OueHOYHBIE CPEICTBA, MOPSAOK UX MPUMEHEHHS U KPUTEPUH OLICHUBAHMS
4.1. OueHoYHbIE CPEACTBA TEKYIETO KOHTPOIISL
4.1.1. JJabopatopHble pabOTHI
4.1.1.1. Ilopsmok mpoBeACHUS.
4.1.1.2 Kpurepuu oueHUBaHUS
4.1.1.3. ConeprxkaHue OLEHOYHOTO CPEACTBA
4.1.2. TectupoBanue
4.1.2.1. Tlopsimok mpoBeACHUS.
4.1.2.2 Kpurepuu oeHUBaHUS
4.1.2.3. Coneprxkanue OLEHOYHOTO CPEACTBA
4.2. OueHOYHBIE CPECTBA IPOMEKYTOYHOMN aTTeCTaIlluH

3adeT, SK3aMeH

4.2.1. YcTHBIN WM TUCBMEHHBIA OTBET Ha BOIPOC
4.2.1.1. IlopsaoK poBEACHUS.
4.2.1.2. Kputepun OlleHUBaHMUSL.
4.2.1.3. OueHOYHbIE CPEACTBA.
4.2.2. [IpakTuueckoe 3ajjaHue
4.2.2.1. Ilops0K IIpOBEACHUS.
4.2.2.2. Kputepun OlleHUBaHUSL.

4.2.2.3. OueHOYHbIE CPEACTBA.



1. CooTBeTCTBHE KOMIIETEHIUI INIAHMPYEMBIM pPe3yabTaTaM 00y4eHHs 10 JHCIHUILINHE (MO1YJII0)

Kon n nHaumenHoBanue | UHIMKaTOpbl JOCTH:KeHUs] KoMmmeTeHHuill | OueHOYHbIE cpeacTaa TeKyLero
KOMIIeTEeHIIMH ISl JTAHHOM AU CIHUIIINHBI KOHTPOJISl U IPOMEKYTOYHOM aTTecCTALMHU
OIIK-1 CrniocoOeH | 3HaTh panmoHaibHbIE CIocoObl npuMeHeHus | Tekymmii KOHTPOJIb:
MIPUMEHSITh €CTECTBEHHOHAYYHBIX 3HaHuii, | JlJabopaTopHbie pabOTHI IO TEMaM
€CTECTBEHHOHAYUYHBIE M | TEOPETHUYECKOT0 U  dKchepuMmeHTtaidbHoro | Tema 2. OCHOBBI JMHEHHOTO
0OIIeHHKEHEPHBIC HCCIIeJOBAaHMS B npo(ECCUOHANBHOM | MPOrpaMMHUPOBAHUS
3HAHMS, METOABI | NeATeNPHOCTH, TeOopeTHYeckhue  OcHOBHI | Tema 3. [IpuxiagHbie ONTHMHU3AIMOHHEIC
MaTEMaTHYECKOTO METOIOB A MoJelen HCCIICIOBaHHS | METOJBI PEIICHHUS 3a/1a4 JTHHEHHOTO
aHaJIM3a W | OIeparwii. MIPOTPaMMHUPOBAHHS
MOJEIUPOBAHUS, Tewma 4. Teopust IBOHCTBEHHOCTH
TEOPETUYECKOTO u | YMeThb palroHaIbHO npumMeHsATh | Tema 5. Pemienue 3a1a4 11e104MCIEHHOTO
SKCIEPUMEHTAIBHOTO €CTeCTBCHHOHAYYHbIC  3HAHUSA,  METONBI | MPOTPAMMHPOBAHUIL
HCCIIeIOBAaHM B | TEOPETHYECKOTO M  JKCHepuMeHTaidbHoro | Tema 6. Pemenue 3a1a4 HeTMHEHHOTO
po¢eCCHOHATBHOM HCCIIeJOBaHHS B npoQeCCUOHANBHOM | MPOrpaMMHUPOBAHUS
ACATCIBbHOCTHU JACATCIBbHOCTH, pemaTb 3aaa4yu J'II/IHGﬁHOFO
MpOrpaMMHUPOBAHUS rpadguyeckum n | TectupoBanue 1o Temam
CUMIIJICKCHBIM METOJOM. TeMa 1 OCHOBHI)IG TIOHATHUS OUCLIUITIINHBI
Tema 2. OCHOBBI TUHEHHOTO
Bnaners CIIOCOOHOCTBIO paIMOHATIFHO | TIPOTPAMMHUPOBAHUS
TMPUMEHATh eCTeCTBCHHOHAay4HbIe 3HaHU, | Tema 3. [IpukimanHbie ONTHMHA3aIMOHHBIC
METOIBI TEOPETUICCKOTO U | METOJBI peIIeHHs 3aa4 JIHHEHHOTO
SKCIIEPUMEHTAILHOTO WCCIICIOBAHUS, | IPOTPAMMHUPOBAHUS
METOMbI HCCIIEIOBAHUS onepanui B | Tema 4. Teopust ABONCTBEHHOCTHU
npo¢heCCUOHANBHOM JCSITeIBHOCTH. Tema 5. Pemenue 3a1a4 11eJI0YUCIEHHOTO
MpOrpaMMHUPOBAHHUS
Tema 6. Pemenue 3a1au HEIMHEHHOTO
MporpaMMHUPOBAHUS
IIpomesxxkyTouHas aTTecTALMA:
3auém, sxzamen

2. Kputepun oneHuBanus cOPpMHPOBAHHOCTH KOMIIeTEeHIIHI

HCCJIIEA0OBAHUA onepaunﬁ,

HUCCIICO0BaHUA onepaunﬁ,

3auTeHo He 3auTeHo
Bbicokuii ypoBenb | Cpeanuii ypoBenb | Huzkuii ypoBeHb | Huxe TOPOroBOro
Komner | (otamuHo) (xopo1uo) (YAOBJICTBOPHTEIBLHO) YPOBHSHA
eHnust | (86-100 6an0B) (71-85 6amn0B) (56-70 6a1;10B) (HeyA0BJIETBOPUTEIbH
0)
(0-55 6aJ1I0B)

OIlIK-1 3HaeT paruoHansHbIe | 3Haer OCHOBHBIE | 3HaeT ornenbHble | He 3HAeT
croco0bl  TPUMEHEHHUS | palMoOHaNbHBIE CHOCOOBI | palMOHAJBHBIE CIIOCOOBI | parFoHaIBHBIE CIIOCOOBI
€CTCCTBCHHOHAYYHBIX MIPUMEHCHUA TMPUMECHCHUA MMPUMEHCHU A
3HaHI/If/'I, TECOPETUICCKOTO C€CTCCTBCHHOHAYYHBIX €CTCCTBCHHOHAYYHBIX €CTCCTBCHHOHAYYHBIX
U OKCIEPUMEHTAJIbHOTO | 3HAHUN, TEOPETUYECKOTO U | 3HAHUM, TEOPETUYECKOIro | 3HAHMM,

HCCJIICA0OBAaHUA B OKCIICPUMEHTAIIBHOTO )4 OKCIICPUMEHTAJIBHOTO TCOPETUIECKOTO )4
npodeccroHabHOM UCCIIEI0BaHUs B | HUCCIIeOBaHUS B | DKCIEPHUMEHTAIBLHOIO
JIeSITEIbHOCTH, npodeccroHabHOM podecCHOHANBHOMN HCCIIeI0OBaHUs B
TEOPETUYECKHE OCHOBBI | JEATENBbHOCTH, JESITENbHOCTH, IpodecCHOHANBHOMN
METOJOB U  MOJENEH | TEOPETUUECKUE  OCHOBBI | TEOPETUYECKHE  OCHOBBI | JEATEIBHOCTH,
UCCIICIOBaHMA ONlEpalluil | METOXOB UM MOJENEH | METOJOB U MOJENed | TeopeTUYecKHe OCHOBBI

METOI0B u MOI[CJ'IGﬁ

}IO]’IyCKaf{ nonycrcasl TUIIUYHBIC HUcciIe0BaHUA

HE3HAUNTENbHBIE OIMMOKH | OMIMOKH B PAaCCYXACHHUSIX | oreparuii

B pacCy)XICHHUIX " | ¥ BBIBOAAX

BBIBOJIAX
Ywmeer panroHaibHO | YMeeT paruoHaIbHO Ywmeer paunonaisHO | He ymeer parnponansHo
MIPUMEHSTD MIPUMEHSTD TIPUMEHSITh TIPUMEHSTH
€CTECTBEHHOHAYYHBIC €CTECTBEHHOHAYYHBIC €CTECTBCHHOHAYYHBIC €CTECTBCHHOHAYYHBIC
3HAHUS, METOJIbl | 3HaHMS, OCHOBHBIC METOMABI | 3HAHUS, OTJCNIbHBIC | 3HAHMS, METOIbI
TEOPETUUYECKOTO U | TEOPETUUECKOro U METOJBl TEOPETUUYECKOr0 | TEOPETUUECKOTO U
9KCIIEPUMEHTAIILHOTO 9KCIIEPUMEHTAILHOTO U DOKCIEPUMEHTAJIHHOIO | SKCIEPUMEHTAIBLHOTO
HCCIIEIOBaHUS B | uccnenoBanus B HCCIICIOBAHUS B | uccienoBaHus B
npoQeCCUOHANTBHOM npoQeCCUOHATBHOM poeCCHOHATBHOMN npoheCCHOHATBHOMN
JIeSITENIbHOCTH, ~ pelaTh | AeSITeIbHOCTH, pellaTh JeSITENIbHOCTH,  pellaTh | NesTeNbHOCTH, peliaTh
3a7a9u JIMHEWHOTO | 3a7a4u JUHEHHOTO 3a7auu JIMHEWHOrOo | 3a7a4u JUHEHHOTO
MTPOrPaMMHUPOBAHHUS MTPOrPaMMHUPOBAHHUS TIPOTPAMMHPOBAHHS TIPOTPAMMHPOBAHIISI




rpaduueckum u
CUMILICKCHBIM METOJIOM.

rpaguuecKuM U
CUMILICKCHBIM METOJIOM,
JIOITy CKast
HE3HAYUTEIHHBIC OIINOKU
B BBIOOpE pariioOHaIbHBIX
METOJIOB.

rpaduaeckum u
CUMILICKCHBIM
METOJIOM.O, JIOITy CKast
TUIMYHBIE  OIIMOKH B
PacCyXICHHUIX u
BBIBOJIAX

rpaduuecKkuM u
CUMILJICKCHBIM METOJIOM.

Brnaneer CITOCOOHOCTBIO
paluOHAaJIbHO NPUMCHSATH
€CTCCTBCHHOHAYYHBIC
3HAaHHUA, MCTObI
TCOPETUICCKOro 1
OKCIICPUMECHTAIIBHOT O
HCCICO0BAaHUA, MCTOOBI

Brnaneer CIOCOOHOCTRIO
palMOHAJIbHO MPUMCHATH
€CTCCTBCHHOHAYYHBIC
3HAaHHUA, OCHOBHBIC MCTOIbI
TCOPETHYCCKOro 1
OKCIICPUMEHTAIIBHOT'O
HCCICO0BAaHUA, MCTOOBI

Brnaneer cnocoOHOCTBIO
PAalHOHAIBHO TPUMEHSATh
€CTECTBEHHOHAYYHbIE
3HAHMSA, OT/ICIBHBIE
METO/IbI TEOPETUUECKOTO
U 9KCIEPUMEHTAIEHOIO
HCCIENOBAHUS, METOBI

He Brmageer
CITOCOOHOCTEIO
pAaluoHAIBEHO
MIPUMEHSATH
€CTECTBCHHOHAY YHBIC
3HAHUSA, METOBI
TEOPETUIECKOTO U

UCCIIC/IOBaHUS OIepalliil | MCCIe0BaHMs OIepalluil B | MCClie0BaHUs Onepaluii | SKCIepUMEHTAIbHOTO
B IIpodeccCHnoHaATLHOM npodeccrnoHaTEHOM B npodeccHOHATEHOM HCCIICIOBAHUS, METOBI
JIeSITeIIbHOCTH JIeSITeNIbHOCTH, JOITyCKast JeATeNIbHOCTH, JOIyCcKas | MUCCIIEIOBaHUS
HC3HAYUTCIIbHBIC OIlII/I6KI/I THUIINYHBIC OIlII/I6KI/I B onepaum‘/i B
B BBIOOpE palMOHaIbHBIX paccyXICHUAX U npodeccroHabHOM
METOAOB BbIBOJAX JACATCIbHOCTHU

3. Pacripenesienne oeHOK 3a GOPMBI TEKYIEro KOHTPOJISI H MPOMEKYTOYHYIO ATTeCTAIHIO

4 cemecTp:

Tekymuii KOHTPOJIb!

JlabopaTopHBIe pabOTHI IO TEMaM
Tema 2. OCHOBBI JINHEHHOTO MIPOTPAMMUPOBAHUS
Tema 3. [IpuknagHble ONTUMHU3AMOHHBIE METOABI PELICHUS 3aa4 TMHEHHOTO IIPOrPaMMHUPOBAHHS
MaxcumansHoe kommdectBo OamtoB mo BPC - 50.
Hroro 50 Gamnos

IIpomeskyTouHast aTTecTamms — 3a4€T - 50 OanyoB.

IIpoMexyToUHasT aTTeCTalys MPOBOAUTCS MOCIE 3aBEPIICHHs M3YYCHUS MUCHUIUIMHBI WM €€ 4acTh B (OpMe, OMpeaesisieMoi
y4eOHbIM IUTAaHOM 00pa30BaTENBbHON MPOrpaMMBI C LIENBI0 OIEHHUTHh paboTy 0OydaroIierocs, CTENEHb YCBOCHMS TEOPETHUYECKUX
3HAHWH, ypPOBEHb CPOPMUPOBAHHOCTU KOMIIETSHIIUN.

[IperonaBaTens, NPUHUMAOIIUAA 3a4eT OOECIEYMBAET CIy9YalHOE paclpe/elieHHe BapHAaHTOB 3a4ETHBIX 3aJaHUH MEXIy
00yJaromuMuUcs C TOMOIIBI0 OMICTOB W/WIH C IPUMEHEHHEM KOMITBIOTEPHBIX TEXHOJOTHH; BIIpaBe 3a/JaBaTh O0ydYaIOMIEeMYCs
JIOTIOTHUTEIBHEIE BOTIPOCH U 1aBaTh JOTIOHUTEIbHEIC 3aJaHHS TIOMUMO TeX, KOTOPBIE YKa3aHBI B OHJICTE.

3auer mpoBomuTcs 1Mo OwieraM. B kaknom Omiere qBa ONEHOYHBIX CPEACTBA: YCTHBIM WIIM MHUCHMEHHBIH OTBET Ha BONPOC H
MpaKTHYECKOE 3aJaHue.

Y CTHBIN WM TUCBMEHHBINA 0TBeT — 20 0aios.

IIpaxTrueckoe 3amanue - 30 6amnos.

Hroro 20+30=50 Gamos.

OO6111ee KOJIMYECTBO OAIIIOB MO AUCIUTUIMHE 33 TEKYIIHA KOHTPOJIb U MPOMEXYTOUHYI0 aTTectaruio: 50+50=100 6ammos.

CootBercTBrE 0ajI0B U OLIEHOK:
st 3auera:

56-100 — 3aureno
0-55 — He 3auTeHO

5 cemectp:

Texkymuii KOHTPOJIb!

JlaGopatopHble pabOTHI IO TEMaM

Tema 4. Teopust TBOHCTBEHHOCTH

Tema 5. Pemenue 3a1a4 1eJIOYUCICHHOTO MPOTPAaMMHUPOBAHUS
Tema 6. Penrenne 3a7a4 HEMMHEHHOTO MPOTPAMMHUPOBAHHS
MaxkcumanbHoe koimdectBo Oamios mo bPC - 40.

TectupoBanue o TeMaM

Tema 1. OcHOBHBIE MOHSTHS TUCIUTUIMHBI

Tema 2. OCHOBBI IMHEHHOTO MPOrpaMMHUPOBAHUS

Tema 3. [IpukiagHple ONTHMA3AHOHHBIE METOIBI PELICHUS 3aa4 TMHEHHOTO MPOTPaMMUPOBAHHS
Tema 4. Teopust TBOHCTBEHHOCTH

Tema 5. Pemenue 3a1a4 1eJI0YMCIEHHOTO POTPaMMHUPOBAHUS

Tema 6. Penrenne 3a7a4 HEMMHEHHOTO MPOTPAMMHUPOBAHUS

MakcumanbHoe konudectBo 6amios o bPC - 10.

Uroro 40+10= 50 6ayioB



IIpome:xxyTouHast aTTecTanus — dk3aMeH - 50 O6anos.

[IpomexyTouHass aTTecTalysi MPOBOJUTCS IIOCJIE 3aBEPLICHUS] M3Y4EHUs TUCLUIUIMHBL WIM €€ 4acTH B (opMe, OmpenensieMoi
yueOHBIM IUIAaHOM 00pa3oBaTEeNIbHOM MPOTpaMMBbI C LIENBI0 OLEHUTH paboTy 0OYYalOIIErocs, CTENEeHb YCBOCHUS TEOPETHYECKUX
3HaHWH, ypOBEHb CHOPMUPOBAHHOCTH KOMITETECHIIHH.

[IperonaBaTens, MPUHUMAIOMIKN 3K3aMEH OOeCIeYMBaeT CilydaifHOe paclpeneieHHe BapHaHTOB HSK3aMEHAIIMOHHBIX 3aIaHWi
MEXKAy oOyJaromMMHUCS C TIOMONIbIO OHMJIETOB W/WIM C TNPUMEHEHHEM KOMIBIOTCPHBIX TEXHOJOTHH; BIIpaBe 3a/4aBaTh
00ydJaroImeMycs JOMOIHUTENbHBIE BOIPOCH! M AaBaTh JOIOJIHUTEIbHBIE 3aaHIsI IOMUMO TEX, KOTOPBIE yKa3aHbI B OHIIETE.
OK3aMeH IpoBOANTCA Mo OmneraM. B kaxmoM Omiere 1Ba OLCHOYHBIX CPEACTBA: YCTHBIN WM ITHCBMEHHBIH OTBET HAa BOIPOC U
MPaKTHIECKOE 3a/1aHHE.

YCTHBIH WK TUCEMEHHBIN O0TBEeT — 20 6ayuios.

[Ipaktryeckoe 3ananue — 30 6amoB.

HWroro 20+30=50 Ganos.

OO11ee KoIM4ECTBO OaJUIOB MO AUCHIUILIMHE 32 TEKYIINI KOHTPOJIb U IPOMEXYTOUHYIO aTTectaruto: 50+50=100 6anos.

CooTBeTCTBHE 0AITIOB U OLIEHOK:
Jnst ax3amena:

86-100 — otimmyHO

71-85 — xopormro

56-70 — yIoBIETBOPUTEIHHO
0-55 — HeyI0BIETBOPUTEIHHO

4. OueHO4YHBIE CPeICTBA, MOPSAAOK MX NPUMEHEHUs] 1 KPUTEPUH OLleHUMBAHMSA

4.1. OueHoYHbIE CPeCTBA TEKYIEro KOHTPOJIs

4.1.1. JIaGopaTopHbIe padoThI

Tema 2. OCHOBBI IMHEHHOTO ITPOrPaMMHUPOBAHUS

Tema 3. [IpuknasHble ONTUMHU3AMOHHBIE METOIBI PELICHUS 3a1a4 JMHEHHOTO IIPOrPaMMHUPOBAHHMS
Tema 4. Teopust IBONCTBEHHOCTH

Tema 5. Pemenne 3aa4 1esIOYMCIEHHOTO MPOTPaMMHPOBAHUS

Tema 6. Pemienue 3aa4 HeNMMHENHOTO MPOrpaMMHUPOBAHUS

4.1.1.1. Tlopsiaok MpoBeIeHMSI.

JlabopaTopHbIie pabOThI IPOBOISTCS B YAChl Ay JUTOPHOU PaOOTHI.

[Tepen BbIMOJMHEHHEM KaxJI0W pabOTHI CTyNEHThI-0aKajdaBpbl JOJDKHBI IpopaboTaTh COOTBETCTBYIOLIMH MaTepHal,
HCII0JIb3Ys KOHCIEKTBI TCOPETUICCKUX SaHHTHﬁ, NEPUOANYICCKUE U3JTaHNA, y‘Ie6HO-MeTOI[I/I‘-IeCKI/Ie mocoous u y‘IC6HI/IKI/I.

[To okoHYaHUU 3aHATUN CTYJEHTHI O(POPMIIIOT OTUET IO KaXKA0U padoTe, coOIroaas cneayonym Gopmy:

e HammeHnoBaHme TeMBl,

Lenp paboTsr;
3ajaHue U cojep)kaHKue BBITIOJIHEHHON paloTHl,
[TucbMeHHbIE OTBETH Ha KOHTPOJIbHBIE BOIPOCHI.
BriBozbI O TpoOJieIaHHOM padoTe.
CHHCOK HCTI0JIb30BAHHBIX HCTOYHUKOB.

4.1.1.2 Kputepun oneHMBaHUSA

4 cemecTp

43-50 6a;UI0B CTABUTCS, €CJIM 00yYaronIuiics:

IIpaBunbHO BBINOIHUI Bee 3ananus. [IpoieMOHCTpUpPOBal BHICOKMI YpOBEHb BlaJeHUs MarepuanoM. IIposBieHbl IPeBOCXOIHbIE
CHOCOOHOCTH MIPUMEHSATH 3HAHUS M YMEHUS K BBITIOJTHEHUIO KOHKPETHBIX 3a/IaHUM.

36-42 6aJJI0B CTABUTCS, €CJIH 00y IaAKOIIHiiC:

[IpaBUabHO BHIMOJHWI OOJBINYH YacTh 3amaHuil. [IpHCYTCTBYIOT HE3HA4YHMTENbHBIC OIMMOKH. [IpoIeMOHCTPHPOBAaH XOPOIIUI
YpOBEHb BIIJICHUS MaTepuaioM. [IposBieHBI cpelHUE CIIOCOOHOCTH NMPUMEHSATh 3HAHWS U YMEHUS K BBITIOJHECHUIO KOHKPETHBIX
3aJaHuM.

28-35 6aJI0B CTAaBUTCS, €CJIH 00y IaOIIHiic:

3amaHusa BBHINOJMHWI Oojiee 4eM HAamoJOBHHY. [IpHCYTCTBYIOT cephé3Hble ommOku. [IpoaeMoHCTpUpOBaH yIOBIECTBOPHTEIBHBINA
YPOBEHb BJIAJCHHUS MaTeprajoM. [IposBIeHB HHU3KHE CIIOCOOHOCTH NMPUMEHSTH 3HAHHS W YMEHHS K BBIOJHEHHIO KOHKPETHBIX
3aJaHUH.

0-27 6a110B CTABUTCS, €CJIM 00YyYAIOLIUICS:

3amaHus BBHITOJHWII MEHEE YeM HaIoJOBHHY. IIpoIeMOHCTpHUpOBaH HEYIOBICTBOPUTENBHBIA YPOBEHb BIAJCHUS MaTEPHUAJIOM.
[IposiBiI€HBI HETOCTATOYHBIE CITOCOOHOCTH MPUMEHSATh 3HAHUS M YMEHHUS K BBIITOJTHEHUIO KOHKPETHBIX 3aaHNH.

5 cemecTp

35-40 6a710B CTAaBUTCS, €CJIH 00y IAKOIIHIiCA:

[IpaBuiabHO BBIMOTHHUI BCe 3afanHus. [IpoJeMOHCTPHPOBA BEICOKUIN YPOBEHD BIaJIcHHUsS MaTepuaioM. [IposiBICHBI MPEBOCXOHEIC
CHOCOOHOCTH MPUMEHSTH 3HAHUS M YMEHUS K BBITIOJTHCHUIO KOHKPETHBIX 3a/IaHUM.

29-34 6ans0B CcTaBHUTCS, €CJIH 00yIAFOTIHIACS:



[IpaBuibHO BBINONHUI OOJIBINYIO YacTh 3anaHui. [IpucyTcTByIOT He3HaunTedbHble OMMOKH. IIponeMOHCTPHPOBaH XOPOIIWiA
ypOBeHb BilafieHusi MarepuasioM. [IposiBiIeHsl cpeaHue criocoOHOCTH NMPUMEHSTH 3HAaHMS M YMEHUS K BBIOJHEHHIO KOHKPETHBIX
3a/1aHuH.

23-28 6a1J10B CTABUTCS, €CJIM 00yJaronuiics:

3agaHusl BBIIOJIHKI Ooyiee yeM HamnonoBuHY. IIpucyTcTByIoT cepbé3Hble ommOKu. [IpopeMoHCTpUpOBaH yIOBIETBOPHUTEILHBIH
YpOBEHb BJIafeHUs MarepuayioM. [IposiBIeHbl HU3KHE CIIOCOOHOCTH NMPHUMEHATh 3HAaHMS M YMEHHS K BBIIOJHEHUIO KOHKPETHBIX
3aJaHUH.

0--22 6a/J10B CTABUTCS, €CJIH 00YJAKOIIHIACS:

3amaHus BBINOJIHWI MEHEE 4eM HamosoBHHY. [IponeMOHCTpHpOBAaH HEYAOBIECTBOPUTEIBHBINA YPOBEHb BIAJCHUS MaTEPHAJIOM.
IIposiBneHBI HEAOCTATOYHBIE CIIOCOOHOCTH IPUMEHSTh 3HAHHUS M YMEHHS K BBITIOTHCHHUIO KOHKPETHBIX 3aJaHUH.

4.1.1.3. Coaep:xaHue OLIECHOYHOI0 CpPeCTBA
Temsl 2-6
4 cemecTp

JlabopaTopHasi pa6ora Nel

I'paduyeckoe pemienne 3a1a4u JMHEHHOI0 NPOrPaMMHUPOBAHUS
Pemmre rpaduuecku ciemyromue 3a1aqm.

1. ®upma BeImyckaeT Iuiaths ABYX mojneneit A u B. Ilpu 3Tom ucnons3yercs
TKaHb Tpex Bu0B. Ha u3rotoBnenue ogHoro miaths Moaenu A tpedyercs 2 M TKaHH
MEpBOro BHJA, | M TKaHM BTOPOro BUAA, 2 M TKaHU TpeThero Buaa. Ha musrotosnenune
OJHOTO IUIaThs MoJenu B TpeGyercs 3 M TKaHM nepBOro Bujaa, 1 M TKaHM BTOPOrO
BUJA, 2 M TKaHM TPEThEro BUjA. 3amachl TKaHWU MEPBOTO BUAA COCTAaBISIOT 21 M,
BTOpOro Buja - 10 M, Tpetsero Buaa - 16 M. Beimyck oHOro u3aenus Tuna A npuHOCHT
noxon 400 m.en., oqaoro u3aenus tuna B - 300 g.exn.

CocraBbTe I1aH TPOU3BO/ICTBA, 0OecneynBaonnii pupmMe HanOONIBIINIT JOXOI.

2. Tlpu oTKOpME KaXJ0€ J>KMBOTHOE JOJ/DKHO TMOJY4YHTh HE MeHee 9 en.
MATATEILHOIO BEIIECTBa S|, HE MeHee 8 eJI. BellecTBa S, U He MeHee 12 eJ1. BelecTBa
S;. Jlns  cocraBieHMs panMoOHAa UCMOJIB3YIOT JBa Bujaa kopma. CoxepikaHue
MUTATEIbHBIX BEIIECTB B | KI' KaXJOro KOpMa M CTOMMOCTb KOpMa TMPHBEJCHBI B

TabauLe:
Copnepianye NUTaTENbHBIX
[TutaTenbHOE BEILIECTBO BeuecTs B 1 kr kopma (ex.)
Kopwm 1 Kopwm 2
S 3 1
S, 1 2
Ss 1 6
CroumocTs | kr kopma (z1.e11.) 4 6

CocraBbTe JHEBHOW pAlMOH HYXKHOH MUTATENLHOCTH, MHHUMU3MPOBAB
JICHEKHBIE 3aTPAThl HA ATOT PALIUOH.
3. Pemmre rpaduyecku 3amady JMHEHOro mnporpammupoBaHus. Haiigute
MaKCHMaJIbHOE M MUHHMAJIbHOE 3HaYEHNE [eTIeBOI (DYHKINH.
F =x, +x, — max (min)

3x, +x, 28,
x+2%526;
X —%; 53,

raex,,x, = 0.

JlabopaTopHasi padoTa Ne2

CuMIIeKCcHbI i MeTo pelIcHudA 3a a4 JMHEHHOT O nmporpamMmMmHupoOBaHUuA



Pemmuire cuMILIEKCHBIM METO/IOM CJeayromume 3ajiaqaun.

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

x, 20, j=L5.

+x, +x,=8,

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

X

L tx, +x,=5,

x 20, j=15.

5 cemectp
JlaboparopHas pabota Ne3

Pemenre oTHOMHIIEKCHBIX 3a]1a4 JIMHEITHOTO NPOrpaMMHUPOBaHUs ¢ HCTIoNb30BaHueM Microsoft Excel

Juist Toro uto6sI permmts 3agaqy JIII B TabmmaroM penakrope MicrosoftExcel, He0OX0IMMO BEITIONHUTS CIIETYOIITHE
JNICUCTBUSL.

1BBectn YCJIOBUEC 3ala4u:

CO3/aTh SKpaHHYIO (pOopMy AJis BBOJA YCIOBUS 3aJauH:

. MePEMEHHBIX,

. neneBoit Gpynkuuu (LD),

. OrpaHHYCHUIH,

. T'PaHUYHBIX yCIOBHIH;

BBECTH MCXOJHBIC JaHHBIE B DKpaHHYIO (hOpMY:

. k03 dunuentsr LD,

. K03(h(DUIIMEHTHI TIPH NIEPEMEHHBIX B OTPaHHYCHUSIX,

. IIPaBbI€ YacTH OTPAaHUICHUI;

BBECTH 3aBUCHUMOCTH U3 MaTEMaTHYECKON MOJIENI B SKpaHHYIO (popmy:
| |

¢dopmyny mns pacueta LD,
(bopMyIIBI JUTS pacueTa 3HaAYSHUH JIEBBIX YacTel OrpaHWYeHHH;

3aaath LID (B okne «Ilouck pemenus»):
u

LEJIEBYIO SUEHKY,
u HampasjieHue ontumusanun 1D;
BBCCTH OI'PAaHUYCHUSA U TPAHUYHBIC YCIIOBUA (B okHe «Ilouck pCI_HCHI/IH»):

. AYEHKU CO 3HAUEHUSIMU [IEPEMEHHBIX,

u TpaHUYHBIC YCIOBUA MJISL JOITY CTUMBIX 3HAYCHUM NEPEMECHHBIX,

u COOTHOUICHUA MEXKTY IPAaBbIMU U JICBBIMU YaCTAMU OFpaHquHHﬁ.
2PemmuTh 3a1a4y:
a) yemanosums napamempol pewenus 3adaqu (B okae «I[1ouCK permeHusn»);
b) sanycmumas 3a0auy na peuterue (B okHe «ITOMCK peleHns»);

C) svlbpams  popmam 6616000 peutenusi (B OKHe «Pe3ylbTaThl IOUCKa PELICHUs» ).

MMPUMEP PELIEHUS OJHOWHIEKCHOM 3AJAUM JITT

PaccmoTpumM npruMep HaXO0KJIEHUS peUIeHus U1l ClieIyIolel OAHOUHIeKCHOM 3anaun JIIT:

L(X )=130,5x, + 20x, + 56x, +87,8x, = max;
—18x, + 2x, + x, —4x, =756,
—6x, +2x, +4x, —x, 2450, A
4x —15x, +10,4x, +13x, <89,
x,>0; j=14.

i o



BBOJI ICXOTHBIX JJAHHBIX

Co3z0anue 3kpanHoU (hopmbl U 8800 8 Hee YCI08UA 3A0aUU
OxpanHas popMma 11 BBoJA yciIoBHi 3a1auu (1.1) BMecTe ¢ BBeICHHBIMH B Hee HCXOJHBIMHU JaHHBIMH IIpecTaBIeHa Ha
puc. 1.1.

2 Microzoft Excel - Mpumep_1.1ls

”E Faiin Npaeka Bun Boraeka FPopeat Cepeuc Jandee OkHo 7 ;lilﬂ

Fé ~| =
A | B [ ¢ | D | EJ] F | 6 [ H | T

1 NMEPEMEHHBLIE —
2 |HMmA A1 w2 #3 A4

3 | 3Havenme | | | | |

4 |HuwH.rp. ] 0 ] ] L@

5 3Ha4yeHwe Hanpaen.

6 [Koah LD 1305 20 g6 878 Jmax

7

] OrPAHWMEHHA o
9 |Bup INee. yacTe 3Hak Mpae. 4acTe

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

11 |Orpan.2 £ 2 4 -1 = 450

12 |Orpan.3 4 -1.5 104 13 o= g9
I41|q4|b|bl[\ﬂmcﬂ Avera f 4] | =i

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

B okpanHoii ¢opme Ha puc. 1.1 kaxmoidl mnepeMeHHOW U KaxaAOMy KOA(G(GHULUUEHTY 3ajJaudl IOCTaBlIeHa B
COOTBETCTBHE KOHKpeTHas sdeiika B Excel. Mms sdeiikum coctout W3 OyKBEL, 0OO3Ha4aromen crondem, ¥ IHQPHL,
o0o3Havaromen CTPOKy, Ha IepeceueHUH KOTOPBIX HaxoauTcs oOwvekT 3amaum JIII. Tak, Hampumep, HepeMEHHBIM 3aJ1a4d
(1.1) cootBercTBytoT stueiikn B3 (X1), C3 (*2), D3 (*3), E3 (*4), xospuumenram LI® coorBercTytoT stueiiku B6 ( €1 =
130,5), C6 ( €2 = 20), D6 ( ©3 = 56), E6 ( ©4 = 87,8), npaBbIM YacTAM OrpaHHUeHHi COOTBETCTBYIOT stueitkn H10 ( by = 756),

H11 (P2=450), H12 (P3=89) u 1.1,

B600 3asucumocmeit uz mamemamuyeckou MoOeiu 8 IKPAHHYIO Gopmy
3aBucumocts ais [P
B sueiiky F6, B kotopoii Oyner oroOpakarhes 3HaueHue I[P, HeoOxomumo BBeCcTH (QOPMYIy, MO KOTOPO# 3TO
3HaueHue Oyzaer paccuntano. CornacHo (1.1) 3Hauenue LI® onpesaensercs: BeIpakeHHEM

130,5x1 + 20xp + 56x3 + 87,84 (1.2)
Hcnons3ys ob6o3HaueHns: coorBeTcTByronmx siueek B Excel (cm. puc. 1.1), popmyny s pacuera LD (1.2) moxxHO
3anmcaTh Kak CyMMY MPOM3BEICHUI KaXI0U U3 siueek, OTBEJICHHbBIX ISl 3HaYeHUM nepemenHbix 3amaqn (B3, C3, D3, E3), Ha
COOTBETCTBYIOIIYIO SAUEHKY, OTBEACHHYIO s Koo puuuentos LD (B6, C6, D6, E6), To ecTh

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

YroOsr 3anatk Gpopmyay (1.3) HeoOxomumo B sueiiky F6 BBecTH cienyromiee BEIpaKCHUE H HAXKATh KIaBuiny «Enter»

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

rae cuMBoa $ mepen HOMEpOM CTPOKHM 3 O3HAYAET, YTO MPH KOMHUPOBAHMH TOH (HOPMYJIBI B IPYrHE MECTa JIMCTa
Excel Homep cTpoku 3 HE U3MEHUTCS;
CHUMBOJI: 03HAYAET, 4TO B (hopMyJie OyIyT MCIIOJIB30BaHbI BCE TUCHKH,


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

pacmoyioKeHHBIe MEXIy sueiikaMi, YKa3aHHBIMU CJIeBa W CIpaBa OT JABoeTouws (Hampumep, 3ammch B6:E6 ykaspiBaeT Ha
stuetiku B6, C6, D6 u E6). ITocie aToro B 1ieneBoi suetike nosisutcs 0 (HyaeBoe 3HadeHue) (puc. 1.2).

2 Microszoft Excel - Npumep_1_xls

”ﬁ Paiin Npaeka Bug Bortaeka FPoprar Cepeuc OadHeie OkHo 7 ;Iilﬁl

F& =] =| =CYMMIPOW3E(E$3: E§3; B5:E6)
A | B | ¢ | o [ E | F | & [ H | 7

1 NEPEMEHHLIE —
2 |Hma #1 #2 #3 #d

3 | 3HaveHHe | | | | |

4 |HuwH.rp. 0 0 0 0 Ll

5 3HaYeHWe  Hanpaen.

6 |Kosp L 1305 20 g6 878 Omax

7

] OrPAHHYEHHWA _
9 (Bug Tlee. yacTe 3HakK MNpae. 4acTe

10 [CrpaH. 1 -18 2 1 -4 0= 756

11 [Orpan.2 B 2 4 -1 0== 440

12 |Orpan.3 4 15 10,4 13 0== g4

I11|q4 [ WP et @ et [/ | 4] | L”J

Puc. 1.2. Dkpannas ¢hopma 3amaun (1.1) mociie BBoa Bcex HE0OXOAUMBIX Gopmyt (Kypcop B suetike F6)
[pumeuanuel.l. CymectByeT apyroi crocod 3amanus ¢pynkunii B Excel ¢ momompro pexnmMa «BcraBka
GYHKIOMH», KOTOPBIHA MOYKHO BBI3BATh u3 MEHIO

«BcTaBka» uiM npu HaXKaTUX KHOMKH « fx «ua CTaHJApPTHOM MaHeu HHCTpyMeHTOB. Tak, Hanpumep, Gopmyiry (1.4) MOXKHO
3a/1aTh CJICAYIOUMM 00pa3oM:

. Kypcop B niosie F6;

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

. BbIOepHTe B OKHE «KaTeropus» kareropuio «MaTeMaTn4ecKue»;

. B okHe «DyHkuus» Beidoeputedynkio CYMMITIPOU3B;

" B nosisuBmieMcs: okie «CYMMITIPOU3By» B crpoky «Maccus 1» BBemute Boipaxkenue B$3:E$3, a B

cTpoKy «Maccus 2» — Beipaxkenue B6:E6 (puc.1.3);
u MocJie BBO/IA SiUeeK B CTPOKU «MaccuB 1» u «MaccuB 2» B OKHE
«CYMMIIPOU3B mosBATCS YHCIIOBBIC 3HAUCHHS BBEJCHHBIX MacCUBOB (CM. puc. 1.3), a B skpaHHOU Gopme B suciike F6
MOSIBUTCS TEKyIIee 3HaYCHUE, BBIYUCIICHHOE 10 BBEJIEHHON GopMmyJie, To ecTh 0 (Tak Kak B MOMEHT BBOJIa (hopMyJIbl 3HAUCHHS
MIEPEMEHHBIX 3a/1a9H HYJICBBIC).

YMMIPOM3E
Maccuel = {0;0;0;0}
MaceHez |Bie:E6 ] = {130,5;20;56,587,5}
MaccHe3 I :‘J =
=0

BOsEPALLAET CyMpy I'IDEIH3BE!.|'.'I.E!HHF1 COOTEETCTEYHIWHMX 3NEMEHTOE MacCHEQE,

MaccHel: MaccHE L MaccHEZ; ... 0T 2 A0 30 MAatCHEOE, YeM KOMAOHEHTE] HY $HHO
MEpEMHO¥MTE & SaTEM CAO¥KTE, BCe MAacCHERl A0N¥HEl HMETE DAHY H
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3asucumocmu 0 egvix yacmetl oepanuyeHul
JleBbie wactm orpanmdyeHui 3amadu (1.1) TpencTaBISIOT COOOW cymmy npoussedenutl KKIOW W3 SYEEK,
OTBEJCHHBIX IJIs 3HadeHW# mepemeHHbix 3amaun (B3, C3, D3, E3), Ha cOOTBETCTBYIONIYIO SYEHKY, OTBEACHHYIO IS
ko3 unreHToB KOHKpeTHOro orpanmdenus (B10, C10, D10, E10 — 1l-e orpamwmuenme; B11, Cl11, D11, E11 — 2-¢
orpaanuenue u B12, C12, D12, E12 — 3-e orpanndenue). @opMyisl, COOTBETCTBYIOIINE JIEBEIM YaCTSIM OTPaHUICHUI,
mpeacTaBiIcHbI B Ta0. 1.1.

Tabauya 1.1
®DopmyIbl, onMckIBatoHe orpanuaeHus Mmoxend (1.1)

JleBast yacTh orpaHMuEHUS ®Dopmymna Excel

-1,8X1 + 2X2 + X3 - 4X4 pinm
=CYMMITPOU3B(B$3:E$3;B10:E10)
B10 x B3+ C10x C3+ D10 x D3 + E10 x E3

- 6X1 + 2X2 + 4X3 - X4 ymm
=CYMMIIPOU3B(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 BumnO U3 Tabm. 1.1, hopmyssl, 3amaromiie eBble YaCTH OTpaHUIeHUH 3axaqn (1.1), oTimgaroTcst ApyT OT Apyra
u ot popmyisr (1.4) B meneBoit staeiike F6 TOTBKO HOMEPOM CTPOKH BO BTOPOM MacCHBE. JTOT HOMEp OMpEHENsAeTCS TOH
CTPOKOH, B KOTOPOH OrpaHHuYCHHE 3amucaHO B dKpaHHOH (opme. [loaTomy Ui 3amaHust 3aBUCUMOCTEH IS JIEBBIX YaCTCH
OTPaHMYEHUH JI0CTAaTOYHO CKONMUPOBaTh (pOpMyily W3 LIeNeBOW siUeHKM B SYEHKU JIEBBIX yacTei orpaHuueHuid. s 3TOTO
HE00X0UMO:

" MOMECTHTh Kypcop B TOJe IeNieBoi sueiiku F6 m cxommpoBaTh B Oydep comepxkumoe saeiiku F6
(x1aBumamu «Ctrl-Insert»);

. MMOMEIIATh KypCOp MOOYEPEIHO B MOJIS JICBOW YaCTH KaXKI0T0 U3 orpanndenuii, o ectb B F10, F11 uF12,
U BCTaBILITH B OTH MOJs comepxkumoe Oydepa (kmasumamu «Shift-Insert») (mpu ToOM HOMEp siYEEK BO BTOPOM MAaCCHBE
(dopMyIBI OyIeT MEHATHCS HAa HOMEP TOH CTPOKH, B KOTOPYIO ObliIa IIPOU3BeIcHa BCTaBKa U3 Oydepa);

. Ha skpane B moisix F10,F11 u F12 mosiBurcs 0 (HyneBoe 3uauenue) (cM._puc. 1.2).

[NPOBEPKA INTPABUJIBHOCTU BBEJIEHM A ®OPMVYJI

Jls poBepKH NPaBUIBHOCTH BBEIEHHBIX ()OPMYJI NMPOM3BOANTE IOOYEPEIHO ABOIHOE HaXKaTHE JICBOH KIIABHIIN
MBIIIN Ha s9eiiku ¢ popmynamu. [Ipu 3TOM Ha 3KpaHe paMKoOi OyIyT BBIIEISTHCS SUEHKH, HCIONB3yeMble B (opmyite (puc.
1.4 u 1.5).
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> Microzoft Excel - Mpumep_1.xls

”ﬁ Faiin [paeka Bun Boraeka FPopmar Cepeuc Jandele OkHo 7

CYMMMPOKEE | 7| 3 =| =CYMMIFOKM3E(BY3:ES3;B6:ER)
A | B | ¢ | b | E|] F | & | H | T
1 MEPEMEHHbLIE —
2 |HMma #1 #2 X3 “4
3 | ZHavenue | | | | ]
4 |HuseH. . 1] 1] ] 1] (LiE
5 dHaYeHWe Hanpaen.
6 |Hoap LD | 1305 20 f6 87 8 =CYMMMNPOW3B(BY3 E$3,B6:.E6)
7
&) OrPAHHYEHHA oo
3 |Bug TeE. 4acTe 3Hak [Npae. 4acTe
10 | Orpan. 1 -1.8 2 1 -4 o= 7ok
11 |Orpan.2 s 2 4 -1 0 == 450
12 |Orpan.3 4 -1.5 104 13 0 == 89
H1|q4 b M5 Tt 4 TheT3 | 4] | L”J

Puc. 1.4. TIpoBepka npaBUIBHOCTH BBEACHUS (OPMYIIHI B LIENEBYIO sTaeiiky F6

. Microzoft Excel - Npumep_1 . xls
”ﬁ FPaiin [lpaeka Bug Bcraeka Fopmar Cepedc JadHeie OkHo 7 ;lilﬂ
CymMIPCMEE | v| X o =| =CYMMNPOMIB(ES3ES3E12:E12)
A [ B | ¢ | o [ E] F | &6 | H |
1 MNEPEMEHHBIE —
2 |Mma #1 e #3 #d
3 |3Havenue | | | | 1
4 |HuH.rp. 0 0 0 0 L
5 3HaveHue Hanpaen.
B |Foad. L& 1305 20 ob a7 .8 max
7
g OrPAHHYEHHA s
9 |Bun INee. vacte | 3Hak MNpae. 4acTe
10| Orpan.1 -18 2 1 -4 0= 756
11 [Orpan.2 -6 2 4 -1 0 == 450
12 [Orpand | 4 15 10,4 13=|=CYMMI'IF'OH3EF[EF$3:E$3;EH2:E12]|
|J|q4|>|>|hnwcﬂ A Mners f | 4] | ©

Puc. 1.5. [IpoBepka npaBuiibHOCTH BBeeHUS (HOpMyIIsl B stueiiky F12
JUIS IEBOM 9acTH OTpaHUYCHHS 3

3ananue 1eneBoi QyHKIUU
ﬂaﬂbHeﬁIHHe ﬂCﬁCTBHH MPOU3BOASATCS B OKHE «ITounck peuIeHus», KOTOPOEC BbI3BIBACTCS U3 MEHIO «CepBI/IC» (pI/IC.

1.6):

NOCTaBbTE KYypCOp B IOJIC «Y CTaHOBUTH LEJIEBYIO ﬂqeﬁxy»;

sTUeKy B 9KpaHHOU popme - 3TO OyJeT paBHOCHILHO BBOJY aJpeca ¢ KIaBUATYPHI,

KHOIIKC «MaKCUMAJIbHOMY

3HAYCHUIO».

BBE/IMTE ajpec 1eseBoii siueiiku $F$6 nnm cpenaiite oHO HaXxkaTHe JIEBOW KIIABHIIM MBI HA LEIEBYIO

BBCJIUTC HAIIPABJICHUC ONTUMMU3ALNN L[CD, HICJIKHYB OAWH pa3 JICBOM KJIABHUIICH MBIIIH TI0 CCHCKTOpHOﬁ



Mouck peweH4n EHE |
EEIMonHHTE I

PagHoi: (% MAKCHMANEHOMY SHAYEHHHD " sHavenHo: ID
= = SaKpEITE

. MHHHMMANEHOMY SHIYEHHHD

YWCTAHOBMTE LENEEYHD

MzMEHIA A4EKH!

|$B$3:$E$3 :ﬂJ MpeAnono¥HTE I
O paHHYEHKA: MapameTpel
$E43:4E43 == $B44.$E44 - AoBaEMTE
tF410 = $HE10 J = I
$F$11 == $H$11 HIMEHHTE |

$FF$12 <= tH$12

BOCCTAHOEMTE

j ¥aanuTe |

il

Cnpaeka

Puc. 1.6. Oxno «Ilouck pemenus» 3agaun (1.1)
B600 oepanuuenuil u epanuunbix ycarosuti 3adanue aueex
nepemMeHHbIX
B oxno «Ilonck pemenus» B noine «V3MeHsAs STUEHKI» BIUIIUTE afpeca
$B$3:$E$3. Heobxoanmsle afpeca MOKHO BHOCHTD B 10Jie «VI3MEHSIS STMEHKN» 1 aBTOMATHICCKH [TyTEM BBIACICHHS MBIIIBIO
COOTBETCTBYIOIINX STUEEK IEPEMEHHBIX HEIOCPEACTBEHHO B 3KPaHHOH (opme.

3adanue epanuyHbIX YCa08ull 018 OONYCIMUMbIX 3HAYEHUU NePeMEeHHbIX
B Hamem cimydae Ha 3HaYCHHS NMEPEMEHHBIX HAKIAIBIBACTCS TOJNBKO TPAHUYHOE YCIOBHE HEOTPUIATEIHLHOCTH, TO
€CTh UX HWKHSS MPaHHUIa OJDKHA ObITh paBHa HYIO (cM. puc. 1.1).

" Haxxmute kHOTIKY «/]00aBUTEY, IMOCIe 4ero MosiBUTCS OKHO «JloOaBieHne orpanmdeHms» (puc.l.7).

. B none «Ccplika Ha siueiiKy» BBeIUTE ajpeca sdeeK MepeMEeHHBIX
$B$3:$E$3. Dro MOXHO cHmenmarth Kak C KJIABHATYPHI, TaK M MyTEM BBIACICHHS MBIIIBI0 BCEX SUYEEK MEPEMEHHBIX
HETIOCPEACTBEHHO B 3KpaHHOI1 opme.

. B mose 3HaKa OTKpO¥TE CHMCOK MpeAaraéMbIX 3HaKOB U BbIOEpHUTE .

. B mone «OrpaHundeHue» BBEAWTE agpeca sUCeK HIDKHEH TPaHMIBI 3HAUYEHUHM IEpPEeMEHHBIX, TO €CTh
$B$4:$ES4. VX Takke MOXKHO BBECTH IIyTeM BBIIEIICHHUS MBIIIBIO HEIIOCPEICTBEHHO B 9KpaHHO# (opme.

JloOagneHWe orpaHHYeEHHA K E3

CCbINKa Ha aHery: Or PAHHYEHHE:!

46431643 = N B 2R 2 =

DR I OTHMEHa | AobAEMTE | i_MpaEkKa |

Puc. 1.7. Jlo6aBieHue ycioBHs HEOTPULATEIEHOCTH IIepeMeHHbIX 3anaqn (1.1)

3adanue snakos ocpanuyenuu £ , 3, =

° Haxxmure kHOnKy «J{00aBuTH» B OKHE «/l0OaBineHHe OrpaHUuCHHUSY.

L B mone «Cchutka Ha S4YEWKy» BBEAWTE aApec SYCHKH JIEBOM YacTH KOHKPETHOTO
orpanndenust, Hanpumep $F$10. D10 MOKHO clenarh Kak ¢ KJIABHATYPbI, TAK M MyTEM BBIICICHHUS MBIIILIO
HYKHOU sTYeHKH HETTOCPEACTBEHHO B 3KpaHHOU (opme.

] B cootBercTtBUM C ycioBueM 3amaun (1.1) BeIOpaTh B ToJie 3HaKa HEOOXOAMMBIN 3HAK,
Harpumep =.

o B mnone «OrpaHuveHue» BBEAUTE aapeC SYEHKH MPAaBOH YacTH pPacCMaTpUBAEMOTO
orpanndcHys, Harpumep $H$10.

° Amnanornuno Beeaute orpannuenus: $F$11>=$H$11, $F$12<=$H$12.

o ToaTBepauTe BBO BCEX MEPEUUCICHHBIX BbIIIE YCIOBHI HaxaTreM kaonku OK.

Oxkno «Ilonck peuicHus» mocje BBoOAa BCCX HCO6XOﬂI/IMLIX JaHHBIX 3a1a4u (1 1) MpeACTaBJICHO Ha pUC.
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1.6.
Ecim TIIpHU BBOJEC YCJIOBHA 3aJa49U BO3HHUKACT HEOOXOJUMOCTh B M3MECHECHHH HIIH yaajln€Hun BHECEHHBIX

OFpaHPI‘{CHI/Iﬁ NI FpaHI/I‘-IHBIX YCHOBHﬁ, TO 3TO ACIAKOT, HAXXKaB KHOIIKHU «3MeHuTs» WiIm ((y,[[aJ'H/ITL)) (CM. puc.
1.6).

PEINEHME 3AJJAYN

Yemanoeka napamempog pewenus sadauu
3agaga 3amyckaercst Ha penieHue B okHe «[lonck pemrenusi». Ho mpenBapuTensHO Al yCTaHOBICHHSA
KOHKPETHBIX [TapaMeTPOB PEIICHHUS 33124 ONTUMH3AIUH OTPEJIENICHHOTO Kacca He0OX0JMMO HaXKaTh KHOIKY
«ITapameTpbD» U 3aM0JHUTH HEKOTOpHIE MO 0KHa «IlapameTps! moucka pemenus» (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 morcka pereHus, moaxoasmue st oonpimmHacTBa 3a1a4 JIIT [apamerp «MakcumanbsHOE
BpeMs» CIIyKUT JUIsl HAa3HAUCHMS BpeMEHH (B CEKYHIaX ), BBIICIIIEMOT0 Ha pelIeHHe 3a1auu. B mose MoxxHO
BBECTHU BpeMmsi, He npeBbiatoniee 32 767 cexynn (6onee 9 yacos).

[Tapametp «lIpenenbHoe 4UCI0 UTEPALUiD CIYKUT AJIs YIPABJICHUS BPEMEHEM PELICHUs 3a[auu IIyTeM
OTpaHUYCHUA 4YHCTIa HTPOMEKYTOUYHBIX BBIYMCIIEHHH. B 110JIe MOXXHO BBECTH KOJIWYECTBO HTepaHHﬁ, HE
npesblmaroree 32 767.

[TapameTrp «OTHOCUTENbHAS TOTPEIIHOCTEY CIYXKUT JUIS 3aJaHusl TOYHOCTH, C KOTOPOM OmpenessieTcs
COOTBETCTBHE SUYECHKH CJICBOMY 3HAYCHHUIO HIIN HpI/I6J'II/I)KeHI/Ie K YKasaHHbIM TpaHHUIIaM. ITome JOJIPKHO
conepxkatpb guciio u3 uaTepana ot 0 mo 1. Uem menbuie KOMMIECTBO AECATHYHBIX 3HAKOB BO BBEIACHHOM YHCIIC,
TEM Hudice TOYHOCTH. BBICOKas TOYHOCTh YBEIUYUT BpEMs, KOTOpOE TPeOyeTcs Uii TOTrO, YTOOBI COIIEINICS
MPOLIECC ONTUMU3ALINY.

[TapameTtp «JlonmycTuMoe OTKJIOHEHUEY CIYKUT JJIS 3a/1aHUs JOIyCKa HA OTKJIOHEHUE OT ONTHUMAaJILHOTO
pellicHusT B IIEJIOYHCICHHBIX 3anadax. [IpuW ykazaHuuM OOJBIIETO JOIYCKa IOWCK PEHICHUS 3aKaHYUBACTCS
OblcTpee.

HapaMeTp ((CXO)II/IMOCTL» TIPUMEHACTCA TOJIBKO ITPU PEUICHUN HEJIMHEWHBIX 3a4a4.

YcranoBka ¢uiaxka «JInHeitHas Moenb» o0ecTieunBaeT YCKOPEHHUE MTOMCKA PeIIeHHsI TNHEHHON 3a1aun
3a CYeT MPUMEHEHHE CUMILICKC-METO/1a.

IToxTBepauTe ycTaHOBJICHHBIE TTApaMETPHI HaXaTneM KHOIKH «OK».
3aHYCK 3ala4yu Ha PCIICHUC
3anyck 3a/1aud Ha pelleHue Npou3BOANTCS U3 okHa «[louck peleHus» myTeM HaxaThus KHOIKH
«BBImOTHATEY.
Tlocne 3arycKa Ha  peuieHue 3a7a4u JIIT Ha  JKpaHe TIOSIBJISIETCS
OKHO
«Pe3ybTaThl MOUCKA PEIICHHS C OJTHUM U3 COOOIIEHUH, TpeacTaBIeHHbIX Ha puc. 1.9, 1.10 u 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. CooO1mmenue 00 yCHemHoM peleHnn 3a1aqu

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. Coobuierne npu HeCOBMECTHOM CHCTEME OTpaHUYEHHUH 3ajauu

PEEHI’II:-TETH NMOMCKA pelwieHHA EE

3HAYEHHA LENEEOH AYEHKH HE CxX0AATCA,

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

R I OTHEHS | CoxDaHHTE CWEHAPHH. . CNpaEka |

Puc. 1.11. CooOmienne npu HeorpanundeHHocTH LD B TpeOyeMoM HarpaBieHUH

Wnorna cooOmenus, mpencrasieHHble Ha puc. 1.10 w 1.11, cBuaETENbCTBYIOT HE O Xapakrepe
ONTHMAJIEHOTO PEIICHHMS 3a/1a4u, a O TOM, YTO TP BBOJIE YCJIOBHH 3anauu B Excel Obuin gonymiensr ommbku, He
no3Bosstromue Excel HaifTn onTIManbHOE pemieHne, KOTOpoe B AEHCTBUTEIBHOCTH CYIIECTBYET.

Ecmu mpu pemernnn 3amaqn JIIT Beimaetrcs cooOmieHHe 0 HEBO3MOXXHOCTH HAXOXKACHUS PEIICHUs, TO
BO3MOJKHO, YTO IPUYMHA 3aKII0YaeTcs B OIMIMOKaxX BBoja yciaoBus 3axaun B Excel. [Toatomy, mpexne yem nenath
BBIBOJ] O IPMHIUITHAIEHOW HEBO3MOXXHOCTH HAXO0XKICHHUS ONTUMAJIBHOTO PEIICHHS 3a/1a4M, IPOBEphTe: HE OBLIO
JI TOMYTIEHO OMMOOK 1O X0y BHITIOTHEHHS 3a1aHNs?

B ToMm cnydae, kora mpu 3amonHEHUH moiei okHa «IloMck perreHus» OBUIM JOIYIIEHBI OIIMOKH, HE
no3Bosstromne Excel mprMeHUTh CUMIUTEKC-METO/ TS PeIIeHus 3aaqi WM TOBECTH €€ PEeIIeHHe 0 KOHIa, TO
IocJie 3alycKka 3a/Jladdl Ha pPEIICHHe Ha JKpaH OyJeT BBIIaHO COOTBETCTBYIOIIEE COOOIICHHE C yKa3aHHEM
MIPUYHHEI, TT0 KOTOPOW pelieHrne He HalmeHo. VHorma ciumkoM Manoe 3HadeHHe mapamerpa « OTHOCHTETbHAsS
MOTPEITHOCTE) HE TO3BOJIICT HAWTH ONTHMAalbHOE perreHue. [y nchpaBiIeHUs 3TOM CHTyalnu yBEIHMYMBaiTe
MOTPELIHOCTb Nopa3psaaHo, Hanpumep ot 0,000001 go 0,00001 u T.4.

B oknHe «Pe3ynpTaThl MouMcka pemICHUS»IPENCTABICHB Ha3BaHUA TPEX THUIIOB OTYETOB: «Pe3ymbTaTeiy,
«YcroitunBocTh», «IIpenensr». OHM HEOOXOIUMBI TIPH aHANN3E MOJYYCHHOTO PEIICHUS Ha TyBCTBHTEIHHOCTS.
Jlis mosrydeHust ke OTBeTa (3HaueHWH nepeMeHHbIX, [[®P u JeBhIX dacTelt OrpaHWYeHHA) TPSIMO B dKPAHHOM
¢dopme npocto Haxkmure KHOTMKY «OK». Ilocme sToro B skpaHHOW (GopMe MOSBISETCS ONTHMAIBHOE PELICHHE
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. Oxpannas ¢opma 3agaqn (1.1) mocie moxydeHus penreHus

HEJIOUMCIIEHHOE [TPOTPAMMUPOBAHUE

Homyctum, 4to K ycinoBuio 3amauu (1.1) m00aBuIOCh TpeOOBAaHHUE ICIOYUCICHHOCTH 3HAYCHUN BCEX
IIepeMEHHbIX. B 3TOM ciydae ONMCaHHBIM BBIIIE IpOIlECC BBOJA YCIIOBHS 3aJauyd HEOOXOAUMO OOHOIHUMb
CIEIYIOUTIMH IIaraMH.

L B okpanHoil ¢opMe yKakuTe, Ha Kakue IEepeMEHHbIE HakiaabplBaeTcs TpeOoBaHHe
LEJOYHUCIIEHHOCTH (3TOT MIAT JENAeTCs JUIsl HATIISIIHOCTY BOCIPHUATHUS yCIOBUsI 3a1a4n) (puc. 1.13).

L B okne «Ilouck pemenus» (MmeHoo «CepBuc»®«llonck pemeHus»), HaXMUTE KHOIKY
«Jlo0aBuTE» W B MOSBUBIIEMCS OKHE «J[0OaBjeHHWE OTrPaHUYCHHUI» BBEAWTE OTPAHUYCHHUS CIICIAYIOIIUM
o6pazom (puc. 1.14):

- B oste «CChUTKa Ha AYEHKY» BBEIUTE ajipeca ueek MepeMeHHbIX 3a1aun, To ecTh $B$3:$ES$3;

= B II0JIC BBOJA 3HAKa OrpaHUYCHUS YCTAHOBUTE «ILEI0C»,

=~ MNOATBEPANUTE BBOJA OI'PAHUYUCHHS HAXKATUECM KHOIIKN «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. Pemrenue 3agauu (1.1) mpu yCIOBUH EIOYUCICHHOCTH €€ TIEPEMEHHBIX



file:///C:/Users/avmin/Downloads/Лабораторная%20работа%203%20ИО.docx%23_bookmark5
file:///C:/Users/avmin/Downloads/Лабораторная%20работа%203%20ИО.docx%23_bookmark6

INNo6aBneHue orpaHH4eHHA HE

CCRINKE Ha Aqeriy: OrpPaHHYEHHE!

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

=

_MpaEka I

Puc. 1.14. BBox yci0Bus 1eJI0YUCICHHOCTH NTepeMeHHbIX 3a1auu (1.1)

Ha puc. 1.13 mpezacrasieHo perienue 3amadu (1.1), K OrpaHMYCHUSAM KOTOPOil T0OABICHO YCIIOBHUE

1IEJIOYHCIICHHOCTH 3HAaYEHUM ee TMCPEMCHHBIX.

SAJAHMA U CAMOCTOATEJIBHOI'O BBIIOJIHEHM A

1 L(X )=5x+Tx, —6x, +9x, +8x, — max;
.O,7x 4 09x, +15x, +2,3x, +18x, =50000,
0,4x ,+Llx, —0,5x, + 1,3x, — 2,8x, = 32000,
0,5x +1.8x, +0,7x, +2x, 40000,

22x —14x, - 0.8x, +09x, =15000,
x,20(j=13).

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

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

x,20(j=15)

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

2x, +7x; —4x, +3x, 291,

02x +08x, +15x, +09x, +4x, <26,
18x, —42x, +6.4x, +3x, =13,

x;20 (j = B)

JlaboparopHnas padora Ne 4

JnckpeTHbIe 321244 JTUHEHHOT0 MPOrpaMMUPOBAHUS
Hean padoThl.

M3yynTh M NPUMEHUTDH HA NPAKTHKE YHMCIEHHbIE METO/IbI JIMHEHHOI0 MPOrPAMMHUPOBAHUSI /151 TUCKPETHBIX

3aaa4.

BapuanTel 3amanuii 3agaya 0 HA3HAYCHUSX:

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

10

11
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| 4122 f4]w]o] [e6]1]2]B]3]4]
13 13 4 5 12 3 6 14 | 14. 5 2 10 3 12
7 1 9 4 11 2 10 7 8 9 10 | 12
12 4 7 6 8 7 4 3 4 5 6 8
5 4 6 1 8 2 13 4
8 9 9 7 10 | 3 5 9 4 5 6 8
7 4 5 3 8 8 12 | 13
15 3 13 6 16 1 2 3 8
3agaya KOMMHBOSKepa:
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 -1 20| 33| 40| 35
57| 51 | 44| sm1 7 54| 16 -| 55| 22| 56
5 40| 32 - 14| 16 19 36| 25 -| 18| 43
33| 41| 28 3 -] 53 29 8 8| 12 - 25
19 54| 24 10| 4 - 16| 47| 31| 14 8 -
5. -| 56| 48 39 3| 40| 6. | a2 60| 39| 46| 10
47 -| 50 4| 10| 49 31 -| 59| 16 1| 51
48| 50 | 42| 19| 16 20| 51 —| 14| 42| 50
24| 44| 47 ~| 23| 33 35| 12| 52 -| 16| 26
38| 17 6 51 - 26 16| 39| 15| 60 -| 57
29| 59| 55| 34| 18 - 15 30| 38| 47| 36 -
7. -| 58| 28 18 2| s0| 8. —| 14| 17| 25| 4| 37
11 —| 18| 47| 14| 49 57 ~| 46| 19| 42
49 3 -| 24| 35| 51 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| a7 - 18 5 49| 14| 12 -
9. —| 44| 60 54| 29| 39| 10. -| 50| 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
JlaGopaTopnasi paGoTa paccyUTAHA HA 3 YAca ayIUTOPHBIX 3AHATHIA, BIJTIOYAIOLIMX B ceDsl CIIeIyIoLIee:
N3yunts TeopeTiyecKuii MaTepHaiIio TeMe.
PazoOpats mprMephIpeaBaIin.
Pa3paboTats aropiT™ pea3aliii 3a/[aH1s B COOTBETCTBHH C BAPHAHTOM.
CocCTaBHTH IpOrpamMMy.

Toy<uTh U IPOAHATM3HPOBATE PE3YJIBTATHI PA0OTHI TPOrPAMMBL.
OdopMuUTH OTIET O TPOIENIAHHOKN pPAbOTE B COOTBETCTBUM C TPEOOBAHMSIMIL

ok wpNPRE

TpebGoBanus Kk oTueTy
Ortyer o J1iabopaTopHoii padoTe pacieyarbIBaeTcsl B BU/Ie TBEPIOil KOIIMH U COCTOMT U3 CIICTYIOLIMX ITyHKTOB:

- BapuaHT nHIMBYIYATEHOTO3a1aHuS,

- Kparkoe onvcanyie MeTo/ia pearv3arivi;
- Texcrnporpammbr;

- Pesynbrars! paboTHIPOrpaMMBL,

- AHAII3 MOJTYYeHHBIXPE3YJIBTATOB;

— BriBo1H1 0 TIpOZIETAHHOM pabdoTe.

JlabopaTopHasi pabora NeS. HesqimHeiiHOe mporpaMMHupoBaHue

3amanue K 1abopaTopHO paboTte

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

2. Pa3paboTaTh HporpaMMy, pealu3yIONIyl0 METOJ| PelleHHs 3aj]ay HEIMHEHHOro MpOrpaMMHUpPOBAHHSA. SI3BIK
MIPOTrPaMMHPOBAHUS BEIOPATh MO CBOEMY YCMOTPEHHUIO.

3. TIporpamma J0oKHA HMETh YAOOHBIH M MPOCTOH B MOHMMAHKH TI0JIB30BATENLCKUI HHTEpdeiic. ITpemrycMoTpeTs
BBIBOJ] Ha DKPaH MPOMEKYTOUYHBIX PE3yNbTaTOB. B KauecTBe BXOIHBIX JAHHBIX HCIIOJIB30BaTh MAaTEMAaTHYECKYIO
MOJIENb, NEPEUNCIICHUE MEPEMEHHBIX. B KadecTBe BBIXOIHBIX JaHHBIX 3HAYCHUS HAWJEHHBIX NEPEMEHHBIX U
3HAYEHHE [EIEeBON (QyHKINH.

4. C nomomipio pa3paboTaHHON MPOrPaMMBbI PELIUTh 3a/1a4y, BHIOPAHHYIO [0 BApUAHTY 3a/1aHus. BapuanT 3a1anus
BbIOMpaeTCs 1o mocyenHeil uudpe 3auetHoM KHIKKY (ecnu nocnenuss uudpa—~o, To eidupaercst 10 BapuaHt).



5. Tlo pe3ynbTaTam 1abopaTOPHOi paboThl OYOPMUTH U 3AIMTHTE OTUET.

BapunanTel 3a1anuii k 1a6opaTopHoii padore

BapuanT 1. Haiftn MakcumansHOe 3HaUeHHE QYHKIMH F=X1X2 TpH YCIOBUIX

- -

i
6x +4x, =12,
2x, + 8x, < 24,
-3x +4x, <12,
x,x, 20.
BapmuanT 2. Haiitn MuHNMansHoOe 3Ha4eHHE (QYHKIHN

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

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

BapuanT 3. Halitn MakcumanbHOe 3HaYeHHE (OyHKIITHA

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

x, 2 1.

BapuanT 4. HalitTn MakcuManpHOE 3HaYCHHE (PYHKIIH

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

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

BapmuanT 5. Haiitn skcTpeMyMBbl QyHKINT
f=x2+x2+x

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

Bapuanr 6. Haiiti skctpemym dyHKInn f=X1X2X3 TipH ycoBum
2xx, + x,x, = 12,
2x, - x, = B.



Bapuant 7. HaiiTu s3kcTpeMyMbl pYHKIHH f=X1X2+X2X3 pH yCJI0BUAX

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

BapuanT 8. Haiiti skcTpeMyMBbl GYHKIINH

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

NP yCI0BHUAX

xF 4+ 2x) =19,

xr +2x,x, =11.

Bapuanrt 9. Haiitu 3kcTpeMymbl GyHKIH f=X1X2X3 PH yCIOBUH

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

. — g Bge Ay 4
BapuanT 10. Haiitit MakcuManbHoOe 3Hauchue Gynkman | = X, 72,7%,

IIpYU yCII0BUU x, 4= x, 4 x, = 18.

4.1.2. TectupoBaHue

Tema 1. OcHOBHBIE IOHITHS TUCIUAIIINHEI

Tema 2. OCHOBBI JINHEHHOTO MPOTrpaMMHUPOBAHUS

Tema 3. [IpuknaaHbsle ONTUMHU3AHMOHHBIE METOIBI PELICHUS 3a]a4 JJMHEHHOTO POrpaMMHPOBAHUS
Tema 4. Teopusi IBONCTBEHHOCTH

Tema 5. Pemenne 3aga4 nesr04MCIEHHOTO MPOTPaMMUPOBAHUS

Tema 6. Pemenue 3agad HETMHEHHOTO IPOTPAMMUPOBAHUS

4.1.2.1. Tlopsiiok npoBeAeHMsI.

TectupoBaHHe NPOXOIUT B INHCHMEHHOW (OpME WM C HCIOJIB30BAHHEM KOMIBIOTEPHBIX cpeacTB. OOydwarommics
MOJIy4aeT OmpeAel€HHOEe KOJMUYECTBO TECTOBBIX 3agaHMi. Ha BeIMosHEeHWE BBIAENSCTCS (PUKCHUPOBAaHHOE BpeMs B
3aBUCUMOCTH OT KoJu4ecTBa 3aJaHui. OLleHKa BBICTABIISETCS B 3aBHCHMOCTH OT HPOLIEHTa MPAaBHIIBHO BBINOJIHEHHBIX
3aganuid. TecTupoBaHNe MPOBOIUTCS MO BapuaHTaM. B kaxnom Bapuante — 15 TecToBeIxX 3amanuii. Hmwke mpuBeneHs
npUMepHBIe 3a1aHus. [1oHbIi OaHK TECTOBBIX 3a/laHUN XpaHHUTCS Ha Kadenpe.

4.1.2.2 Kputepnu oneHUBaHUS

9-10 fas10B cTAaBUTCS, €C/IU O0yUaKOIHMiics Hadpau:
86% TpaBUILHBIX OTBETOB U OoJiee.
7-8 0aJJ10B cTAaBUTCS, ec/IM o0yyarommiica HadpaJ:
Ot 71% 10 85 % npaBUIIbHBIX OTBETOB.
5-6 6a/1510B cTAaBUTCS, €CJIM 00yYalonIuiicss HAdpaJI:
Ot 56% no 70% npaBUABHBIX OTBETOB.
0-4 6an1a craBHuTCS, €cIM 00y4alonuiica HaGpas:
55% npaBUIBHBIX OTBETOB U MEHEE.

4.1.2.3. Conep:xaHue OIEHOYHOTO CPEACTBA

Temsl 1-6

Dopmynuposka 3a0anus

1. Mogens — 210

1) ananor (00pa3) opuruHajia, HO MOCTPOEHHBIM CPEICTBAMHI U METOAAMH

2) OTVIMYHBIMHU OT OPUTHHAJIA

3) momobue opurHHaIa

4) KOTIMsI OpUTHHATIA



2. DKOHOMHUKO-MaTeMaTUueCcKasi MOJAEIb — 3TO

1) MaTeMaTH4YEeCKOE IPE/ICTaBICHIE IKOHOMHYECKOH CUCTEMBI (0OBEKTOB, 33/1a4H, SIBJICHH, TPOLIECCOB U T. II.)

2) KaueCTBEHHBIN aHAINU3 U UHTYUTUBHOE MPEJCTaBICHNE O0BEKTOB, 3a/1a, SABJIEHUH, 3) MPOIIECCOB IKOHOMUYECKOM
CUCTEMBI U €€ IapaMeTpOB

4) 3BpHCTHYECKUE ONMCAHNE YKOHOMHUUECKOI CUCTEeMBI (00BEKTOB, 3a71a4H, SIBJICHUI, IPOLIECCOB U T. II.)

3. MeTox — 91O

1) moaX0/IbI, MMyTH U CIIOCOOBI IIOCTAHOBKH ¥ PEIICHHUS TOW WJIM HHOM 3a/1a4u B

2) pa3IMYHBIX 00J1aCTSAX YEIOBEUECKOM IEeATEITHPHOCTH

3) ommcanne ocoOeHHOCTEH 3a1au (TIPOOIIEMBI) U YCIIOBUH €€ pelIeHUs

4) TpeOOBaHUS K YCIOBHSM PEIICHUS TOW MU HHOH 3a1a9u

4. BribepuTe HEBEpPHOE YTBEPIKICHUE

1) DMM 1no3BOJISIIOT C/IeNaTh BEIBOJ O TIOBEJICHUN 00BEKTa B OyayIeM

2) DMM 103BOJISIIOT YNPABISTH 0OBEKTOM

3) DMM n03BOJSOT BBISIBUTH ONTHMATIBHBIH CIOCO0 ICHCTBHS

4) MM 103BOJISIOT BBISIBUTH U (hOpPMATIbHO ONHUCATH CBS3U MEXKIY TIEPEMEHHBIMH, KOTOPBIE XapaKTEepU3YIOT
HCCIICI0OBaHUA

5. 3agaua, BKITIOUaromias neneByto Qyukiuio f u Gyukipn O, BXoaA1I1e B OTPAHUYCHUS, SIBISICTCS 3a7aucii THHEHHOTO
MIPOTPaMMHUPOBAHHUS, CITH

1) Bce @ u f ABISAIOTCS TUHEWHBIMU (DYHKIUSMI OTHOCHTEIIEHO CBOMX apTyMECHTOB

2) Bce @ ABIAIOTCS THHEHHBIMH (DYHKIUSMH OTHOCUTEIHFHO CBOMX apTYMEHTOB, a (GyHKuus f — HelTnmHeHHa

3) dyHkuus f ABIsIETCS TMHEHHOW OTHOCHUTEIIFHO CBOUX apTyMEHTOB, a pyHKIIH @ — HEMMHEHHBI

4) Tonpko yacTh GyHKIHH O u hyHKUUA { ABIAOTCS THHSHHBIMI OTHOCHTEIIEHO CBOUX apTyMECHTOB

6. MHO>XeCTBO BCEX JOIMYCTUMBIX PEIICHUI CHCTEMBI 3aJaul IMHEHHOTO MPOTrpaMMUPOBaHUS

SIBIISICTCSA

1) BBITYKJIBIM

2) BOTHYTBIM

3) OTHOBPEMEHHO BBIMYKIIBIM U BOTHYTHIM

7. Ecnu 3aaya TMHEHHOTO MPOrpaMMHUPOBaHKSI KIMEET ONTHMAIIBHOE PELIeHHe, TO LejieBast (YHKIHS JOCTUTaeT HyKHOT'O
AKCTPEMAIILHOTO 3HAUYCHUS B OJHOM U3

1) BepIIMH MHOTOYTOJBHHUKA (MHOTOTPAHHUKA) JIOITYCTUMBIX PEIICHUN

2) BHYTPEHHUX TOYEK MHOTOYTOJIFHIKA (MHOTOTPaHHHKA) TOYCTHMBIX PEIICHIH

3) ToYek MHOTOYTOJIFHIKA (MHOTOTPAaHHHKA) TOTTYCTUMBIX PEIICHIH

8. B 3amayax MMHEWHOTO MPOTPaMMHPOBAHHS PEIIAEMBIX CUMILICKC-METOJIOM HCKOMBIC TIEPEMEHHBIC JTOJDKHEI OBITH
1) HEeOTpUIIATEIHPHEIMH

2) NOJOKUTEIBHBIMU

3) cBOOOIHBIMH OT OTPAaHUYCHHUH

4) moObsIMHU

9. CuMIIIEKCHBII METOJ] peIeHus 3a/1a4 JIMHEHHOTO IPOrpaMMHUPOBAHHUS BKITIOUAET

OTIpe/ieIeHHe OTHOTO U3 JOMYCTUMBIX Oa3MCHBIX PEIIEHHH MOCTaBIEHHON 3aa4uu (OTIOPHOTO IIIaHa)

1) onpenenenue mpaBuia mepexojia K He Xy IIIeMy PEeIIeHHIO

2) IpOBEPKY ONTHMAITEHOCTH HAWJCHHOTO PEIICHHUS

3) ompeeneHne OJJHOTO U3 OIMYCTUMBIX Oa3UCHBIX PEIICHUH MOCTaBICHHON 3aJaul

4) (omopHOTO TIIaHa), OTIpE/ICIICHUE MIPaBHJIa Iepexo/a K He XyAIMIeMYy pelIeHHI0, MPOBEpKa ONTHMAaTbHOCTH HAWCHHOTO
pelreHus

10. Ecnu nieneBast QyHKIMS ¥ BCE OTPaHUYCHUS BHIPAXKAFOTCS C IIOMOIIIBIO JJMHEHHBIX YpaBHEHUH, TO paccMaTpuBacMast
3ajJ1ava ABJISETCS 3aJauei

1) AMHAMIYECKOTO IPOTPAMMHUPOBAHNS

2) MTMHEIHOTO MTPOTPaMMHPOBAHUS

3) ETOYHNCICHHOTO POTPAMMHUPOBAHHS

4) HeMUHEWHOTO MPOTPAMMHUPOBAHUS

11. Mopnenp 3agaqu TMHEHHOT'O IPOTPAMMHUPOBAHMSA, B KOTOPOH IienieBasi (pyHKIHS HCCIIEAyeTCs Ha MAaKCHMYM U CHCTEMa
OTpaHUYCHUH 3a]1a4 ABJISIETCS CHCTEMOH ypaBHCHHIA, Ha3bIBACTCS

1) crannapTHOM

2) KaHOHNYECKOH

3) obmeit

4) oCHOBHOI

5) HopMasbHOH

12. Mopenb 3a1aqu IMHEWHOT'O IPOTPAMMHUPOBAHUSA, B KOTOPOH IienieBasi (pyHKIHS HCCIEAyeTCs Ha MAKCHMYM U CHCTEMa
OTpPaHWYCHUH 3a/1a4H SBISAETCS CHCTEMOI HEPaBEHCTB, HA3BIBACTCS

1) cranmapTHOH

2) KaHOHHYECKOM

3) obmieit



4) OCHOBHOI

5) HopMaIbHOI

13. 3agaya TMHEWHOTO MPOTPAMMHUPOBAHHUS MOXKET JOCTUTATh MAaKCUMaIIbHOTO 3HAUCHHUS
1) ToaBKO B OJHOI TOUKe

2) B AByX TOUKax

3) BO MHOXECTBE TOUEK

4) B OHOM WM ABYX TOYKAX

5) B OJTHO# HITM BO MHOKECTBE TOUCK

14. Kakoii Bug umeeT neneBast GyHKINS 334a9H JTHHEHHOTO IPOTPaMMHUPOBAHHIS?

1) f(x) =cyxy+ caxs + o cpxp +

2)Ax = (=,2)B

Hx =0

Hx =0

15. BeInoaHeHHE KaKOTO yCIIOBUS SIBISETCS IPU3HAKOM ONTUMAIbHOCTH PELIEHUsI IBOMCTBEHHON 3aauy JMHEHHOTO
POrpaMMHPOBAHHS?

1) B cuMInIeKC-TabIHIIE SIEMEHTBI CTPOKH LeNIeBOi (DyHKLUH NPSAMOH 3a7a4K OJI0KUTEIbHBI

2) B CUMIUICKC TaOJIMIIC 3JICMEHTBI CTONIONA [1eIeBOH (DYHKIMK ABOHCTBEHHOU 3aa49H MMOJIOKUTEIBHBI

3) B CUMIUTCKC-Ta0JIHIIE 3JIEMEHTHI CTPOKH ICJICBOM (D)YHKIIMU MPSMOH 3a1a4¥ U 3JICMCHTBI CTOJIOIA 1IEeJICBOH (yHKIHH

JBOMCTBEHHOM 3a7]a4H MMOJI0KUTEIBLHBI
16. Ecniu ucxoHas 3aga4a TMHEHHOTO IPOrpaMMHUPOBAHHUS UMEET ONTUMAIILHOE PEllIeHre, TO 3a]a4a JBOMCTBEHHAs K Hel

1) mMeeT onTHMaTbHOE PELICHHE
2) MOXKET HE UMETh PEIICHUS
3) MOXeT He UIMETh CMBICIIa
17. Ecnu ucxomHast 3a7a4a JMHEHHOTO MPOTpaMMHUPOBAHKS HE IMEET CMBICTIA, TO 3a7a4a ABOMCTBEHHAs K HEH ...
1) mMeeT onTHMaTbHOE PELICHHE
2) He UMeeT peleHUs
3) He uMeeT cMbICia
18.Eciu pecypc o0pasyer «y3Koe MecTO IPOU3BOJICTBA», TO 3TO 03HAYAET
1) pecypc u30sITOueH
2) pecypc HCIOIB30BaH OJTHOCTHIO
3) nBOICTBEHHAS OIIEHKA pecypca paBHa HYIIO
19. TpancniopTHas 3aaada siBisieTcs 3aaayel .... [IporpammupoBanust
1) AMHAMHYECKOTO
2) HEJIMHEWHOTO
3) IMHEHHOTO
4) 11eT0UNCTICHHOTO
5) mapameTpu4ecKoro
20. Ecnu B TpaHCTIOPTHOM 3a/1ade 00beM CIpoca paBeH 00beMy MPEIIOKEHUs, TO TaKas 3aJja4a Ha3bIBAETCs
1) 3aMKHYTOM
2) 3aKpBITOH
3) cOamaHCHUpOBAaHHOM
4) oTKpBITOH
5) He3aMKHYTOH
21. Ecnii B TpaHCTIOPTHOM 3a1a4e 00bEM 3a1acoB MPEBBIIAET 00bEM ITOTPEOHOCTEH, B PACCMOTPEHUE BBOJIST
1) GUKTUBHBIA MyHKT IPOU3BOICTBA
2) GUKTUBHBIM MyHKT HOTPEOIEHUS
3) u3MeHeHUsI CTPYKTYPBI HE TpeOyroTes

22. CBOOOTHBIMH YJIEHAMH CUCTEMBI OTPAHUYEHHIT TBOICTBEHHOI 3a/1a4H SIBIASIOTCS
1) Hen3BeCTHBIE HCXOTHOM 3a1auu

2)x03¢hGUIHEHTH TPH HEU3BECTHBIX UCXOTHOHN 3a/1a4H

3)cBOOOTHBIE WIECHBI HCXOTHON 3aa9n

4)x03¢dUnreHTH! HeIeBoH QYHKIINH HCXOTHON 3a1aqu

23. Eciin ucxognas 3JIIT Ob1j1a HAa MAKCHMYM LieJ1eBoii GYyHKIINH, TO ABOHCTBEHHAs 3a7a4a OyaeT
1) To’ke Ha MAKCUMYM

2) 1n00 Ha MaKCUMYM, JTHOO Ha MHHHUMYM

3) ¥ Ha MAKCHUMYM, ¥ HA MHHUMYM

4) Ha MUHUMYM

24. Yucno nepeMeHHBIX B IBOWCTBEHHOM 3a/1aye paBHO YUCITY
1)nepeMeHHBIX B UICXOAHOM 3a/1aue



2) OTIAMYHBIX OT HYJIS IPABBIX YaCTESH MCXOMHOM 3a1auu
3) orpaHHYCHHI UCXOTHOM 3a1a4n
4) HeHyNEBBIX K03 (HUIIMEHTOB LEICBOH (HYHKIIMHA UCXOTHON 3a1a4n

25. [Inan Mojenu TpaHCIIOPTHOH 3a/1auyl yio0Hee MPeCTaBIIsATh
1) BekTOpOM

2) MaTpuIen

3) grciom

4) pysxumeit

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

4.2. OueHOYHbIE CPeCTBA NPOMEXKYTOYHOI aTTecTALMU

[To mucuummHEe MpeaycMOTpeH 3adéT B 4 ceMecTpe M 3K3aMeH B 5 cemecTtpe. 3a4€T (3K3aMeH) IPOXOoAUT Ho Omineram. B
KQXIOM OWIIeTe OJMH TEOPETHYSCKHIl BOIPOC W OIHO MpaKTHYecKoe 3ajaHue. 3auéT (3K3aMeH) MPOBOIMUTCS B YCTHOU /
IIICBMEHHONH M KOMIbIOTEepHOH (opme. OueHHuBaeTcs BIafeHHE MATEpPHAIOM, €r0 CHCTEMHOE OCBOCHHE, CIOCOOHOCTh
MIPUMEHSATH Hy KHBIC 3HAHUS, HABBIKH M yMEHHS TP aHAJIM3€ IPOOJIEMHBIX CUTYAIli M PELICHNH IPaKTHIECKUX 3a1aHHH.

4.2.1. YcTHbII WIM NHUCbMEHHBIH 0TBET HA BONPOC
4.2.1.1. Ilopsipox npoBeaeHMsI.
VYCTHBIM WM NHACBMEHHBIM OTBET HAa BOIPOC HANpaBICH HA IMPOBEPKY 3HAHUI OCHOBHBIX Pa3leloOB 0 AMCLUIIIUHE
«HMccnenoBanue onepanuit © METObI ONTUMHU3ALIUAI.
4.2.1.2. Kputepuu oneHnBaHus.
17-20 6an10B CTaBUTCS, €CJIM 00yJaroOIMiics:
B oTBeTe KadecTBEHHO PAcKpBUI coiepikaHue TeMbl. OTBET XOPOIIO CTPYKTypHpoBaH. [IpekpacHO OCBOCH MOHATHHHBIN
ammapar. [IpogeMoHCTpHUpOBaH BHICOKHI YPOBEHb TIOHMMAaHHUS Matepuana. [IpeBocxomHoe yMmeHue (HOpMyIHpOBATH CBOU
MBICIIH, 00CYKIaTh TUCKYCCHOHHBIE ITOJIOKEHHS.
14-16 6a110B cTABUTCS, €CIN 00YYAIOIIHIACS:
OCHOBHBIE BOIPOCHI TeMBI packpbul. CTPyKTypa OTBETa B II€JIOM aIeKBaTHA TeMe. XOPOIIO OCBOCH IMOHATUHHBIN ammapar.
[TpoeMOHCTPUPOBAaH XOPOIIWI ypOBEHb NMOHHUMaHHs Marepuana. Xopollee yMmeHHe (OPMYJIHpPOBaTh CBOM MBICIH,
00Cy’KIaTh TUCKYCCHOHHBIE MOJIOKEHHUS.
11-13 6an10B CTABUTCS, €CJIU 00YYAIOIIHIACS:
Temy yactuuno packpsil. OTBeT ciabo cTpyKTypupoBaH. [IOHATHHHBINA anmapaT OCBOGH 4YacTW4YHO. [loHuMaHue
OTJIEJIbHBIX MOJIOKEHUH U3 MaTephaja 1o TeMe. YIOBIETBOPUTENbHOE YMEHHE (GOPMYJIHPOBaTh CBOM MBICIIH, 00CYXKIaTh
JTUCKYCCUOHHBIE TTOJIOKEHHUS.
0--10 6a/1710B CTABUTCS, €CJIM 00YUAIOIIUTACS:
Temy He packpbul. [ToHATHIHBIN ammapaT OCBOSH HEYIOBICTBOPUTENbHO. [loHMMaHue MaTepuaia (parMeHTApHOE WA
otcyTcTByeT. Heymenue GpopMynupoBaTh CBOM MBICIH, OOCYXKIATh TUCKYCCHOHHBIE TTOJIOKEHUS .
4.2.1.3. OueHo4HbIE CPeICTBA.
Bomnpocs! 1J1s1 yCTHOT0 HJIM NHCBMEHHOI0 0TBETa
4 cemecTp

1. OOmras mocTaHoBKa 3a7ad wuccienoBaHus omeparnuit. LleneBas ¢yHkiumsa. OnTUMalbHOE pENICHHE 3aJadu

(onTUMAaNBHBIN IIJIaH).

2. DKOHOMHKO-MaTeMaTH4eCcKoe MOJIEMPOBaHue. 3ajada IPOM3BOJACTBEHHOIO IUIAHWPOBaHUS (3amada o
pannoHaIbHOM UCTIONb30BAaHUU PECYPCOB).

OOmas (cMmenranHas) 3a7a4a JuHelHoro nporpammupoBanus (3J1I1). Crangapraas 3JII1. Ocnosras 3J1I1.

®opwmsl 3armcu 3JIIT (MarpuyHas, BEKTOpHAs, pa3BEPHYTasl, COKPALIEHHAs).

Caotictsa 3JII1.

IToHsTHE BBITYKIIOTO MHOKECTBA TOYEK.

I'padpmueckuit Mmetox pemenus ctangapTHeIX 3JII1 ¢ AByMs mepeMeHHBIMU.

O N O~ W

UccrnenoBanne cuctem orpannueHnii ocHoBHbIX 3JIII. Haxoxnenme pamra matpun CJIAY, GasucHbIX
pemrenuii aist ocaoBHOM 3JIIT.
9. I'eomerpuueckas nntepnperanus pemenus 3JII1 Ha MIOCKOCTH.
10. CummnexcHsiit Mmeron pemenus 3JII1. Kpurepuu onTuManbHOCTH pelIeHUs..
11. AHanUTUYECKUIN CUMIUIEKCHBIA METON.



12. Tabnmunast opraHu3anusi BBIYMCIMTEIBHOIO IIpoliecca CHMILIEKc-MeTona mno cxeme JKopaana-I'aycca.
ITocTpoeHue CUMIUIEKCHBIX TaOIHII.

13. Oco0ple cilydall CHMIDUIEKC-METOJa: KOHEYHOE ONTHMAajbHOE pEIICHHE, aJbTePHATUBHOE ONTHMAIIbHOE
pelieHune, BRIPOXKICHHOE 0a3UCHOE PELICHHE.

14, OcuorHas (kanonndeckas) 3JII1. Meron uckyccrBeHHoro 6azuca (M-meron).

5 cemecTp
1. Kiaccuduxanus ONTHMH3aIAOHHBIX METOIOB U 3a/1a4.

2. Bugpl sxcTpeMymoB. OCHOBHBIE TIOHATHS 1 OIPEIEIICHHUS.

3. JIBOMCTBEHHOCTH B JTMHEHHOM HPOTpaMMHUpPOBaHUN. Moienn ABOHCTBEHHBIX 3a/1a9 (CUMMETPHUYHBIE,
HECHMMETPUYHBIC TBOHCTBEHHBIE MOJEIN).

4. DxoHOMHYECKas MHTEPIPETAINS ABOMCTBEHHBIX 33/1a4 Ha IPUMEpPE 33/1a41 O PallMOHAILHOM HCTIOIb30BAHUN

pecypcoB MpeANpUATHSL.

IIepBas u BTOpas TeOpeMbl JBONCTBEHHOCTH. OCHOBHOE HEPAaBEHCTBO TEOPUH JBOMCTBEHHOCTH.

Haxoxnenue penieHust JBONCTBEHHbIX 3a7a4. Teopema paBHOBECH.

JIBOWCTBEHHBIN CUMILIEKCHBII METOI.

o N o o

Amnanuz ontuManbsHoro pemenus 3JII1 Ha ycToW4nBOCTD (4yBCTBUTENBLHOCTD) TPH U3MEHEHUH KOA(PPHUIIEHTOB

LeneBoi (PyHKIUH, IPABBIX YacTEH CHCTEM OrpaHWYEHHH 1 KO3()(UINEHTOB MaTPHIIBI CUCTEMBI.

9. Teomerpuueckas HHTEPIPETALNS aHATN3a HA YCTONYNBOCTb.

10. INocTaHoBKa M MaTeMaTHYECKHE MOAEIH 3a/1a4 IIEeIOYNCICHHOTO TporpamMmupoBanus (LIT).

11. Tpumeps! sxoHOMHYecKkux 3a1ad L1 1 MeToap! HX pereHus.

12. TloctaHoBKa 00mIei 3a7aun HeTHMHEHHOTO TporpammupoBanus (3HIT).

13. HaxoxneHue rpajneHTa, NpOU3BOIHOM [0 HAIIPABJICHHIO, YaCTHBIX MPOU3BOIHBIX U AU (EepeHIINanoB NepBoro U
BTOPOTO MOPSIIKOB HETMHEHHBIX ()yHKLIUH.

14. TlocTpoeHue MOBEpXHOCTEH METOIOM CEUEHHH.

15. YcnoBus u crioco0 nepexoia OT 331a41 YCIIOBHOTO 3KCTpeMyMa K 0€3yCI0BHOMY SKCTPEMYMY .

16. CgoiictBa u ocodennoctu peurenust 3HII.

17. Brmykiocts (BOTHYTOCTB) rpaduka ¢pyHknnu. OnpeneneHue. I 'eoMeTpriaeckas HHTEPIIPETAIUS.

18. TlocTaHoBKa 33124 BBITYKJIOTO HEIMHEIHOTO MPOrpaMMHPOBAHHUS.

19. OmpenencHue BHITyKIOH (BorHYTON) QyHKINH. ['eoMeTprudeckas MHTEPIPETALUS.

20. Ananutrdeckue U aaredpandecKue CBOMCTBA BBITYKIIBIX (BOTHYTHIX) (DYHKITHIA.

21. Teopema (HEOOXOAUMOE M JOCTATOYHOE YCIOBUE BBITYKIOCTH (BOTHYTOCTH) (DyHKITHIA).

22. Teopema 0 CyLIECTBOBAaHUH INI00AJIBHOIO IKCTPEMYMA.

23. Teopema 0 BBITYKJIOCTH (BOTHYTOCTH) ABaXIbI AU GepeHIupyeMoit GyHKIUH.

24. Kpwurepuit CunbBectpa. Matpuua I'ecce.

25. TlocTaHoBKa 337a4M KBaJpaTUYHOTO IpOrpaMMupoBanus. Keaapatuaneie hopMsl.

4.2.2. IlIpakTHYeCcKOe 3aaHHNe

4.2.2.1. Ilopsiaok npoBeeHN.

Hpezlnara}oTcsf 3aJaHus Ha TPOBEPKY MPAKTUYCCKHUX HABBIKOB 10 JUCIHUILUINHE ((HCCJ’IC}IOB&HI/IC onepaunﬁ U METOJbI
ONITHUMHU3ALHNY.

4.2.2.2. Kputepuu onieHuBaHMA.

26-30 6aJ1J710B CTABUTCS, €CJIH 00YYAIOIIMMCS:

3aJjaHue BBIIOJIHEHO TTOJIHOCTBIO U MPABUIIBHO.

21-25 6aaJ10B CTAaBUTCS, €CJIM 00YIAIOIMMCH .

3agaHue BBINOJHEHO IIOJHOCTHIO, HO HET JOCTaTOYHOro O0OCHOBaHMs. Mim Tpu BEpHOM peIICHWH JIOIyIIeHa
BBIYHCIINTEbHAS OIINOKa MM HEJIOUET, He BIMSAIOIINI Ha MPABUIIBHYIO ITOCIIE0BATEIbHOCTD PACCYKICHUH.

17-20 6ann0B cTABUTCS, €CIN 00YIAIOIIMMCS ©

3ajaHue BHIIIOJIHEHO YaCTUYHO WM C (DAKTHYECKUMH U BBIYUCIUTEIILHBIMH OMINOKAMHU.

0-16 6an10B cTAaBUTCS, €CTH 00YIAIOIIHMCS .

3allaHI/Ie HE BBLIIIOJIHEHO UJIM BBIIOJHEHO C OOJIBIINM KOJIUYECTBOM (baKTI/I‘IeCKI/IX ¥ BBIYHCIIUTEIBHBIX OMIHOOK.



4.2.2.3. OneHo4HEIE CpeCTBA.
4 cemecTp

Pemmth rpaguueckum METOIOM 33/1a4y JTUHEHHOr0 MPOrpaMMUPOBAHUS

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

xXp+xp 21,
—2x;+xy <2,
Xp+xy <4,
X:S3;
X120, x, 20.

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

x; 20, x5 20.

. Z(x)=2x) —x, — min,
X —2x, -4 20,
X;+x, =320,

X +x-7<0,
x—2<0,

x 20, x5 20.

3x+2x,—-620,
3x—2x, +720,
2x) —4x, -8<0,
x; =120,
X, 20.

4. Z(x)=x; +2x, - max,
X —2x, —4<0,
=X +2x, =4 <0,
X +2x,-6<0,
X120, x, 20.

6. Z(x)=15x; +21x) — 20 — extr,
=Tx +2x, 214,
x;+11x, <13,
X +xy<3,
4x) +5x,5 220,
x; 20, x5 20.

7. Z(x)=31/3+x; +2x; + X3 — x4 — min,
—X] +5x) + X3 +x4 + x5 =10,
2x) — x5 +x3—3x4 =6,
10xy +x3 +2x4 +3x5 =25,
x520,j=12,...,5

8. Z(x)=33-3x; +2x, —3x4 — x5 — max,
33 =23y —x3+x4 =2,
d4x) —xy + x4 +x5 =21,
dx)—xy = x4 +x5=13,
Xp+Xy) —Xg =3,
x;20,j=12,..6.

9. Z(x)=3x; —8xy —2x3+ 2x4 — 4x5 — max,
Xp—4xy + X3 - x4 — x5 =-22,
—6x +3xy +x3+x4 =06,
2x) +2x; —x3+x5=17,
x;20,7=12,...5

10. Z(x)=11x; —4x; +2x3 — 5x4 +2x5 — min,
=X +7xy =2x3=2x4 + x5 =35,
2x) +2xy —x3+x5 =18,
2x) —4xy +x3+x4 =8,
x;20,7=12,...5.



CoctaBuTb MaTtematMyeckue Mmoaenu cneayrwmx 3apad
C 3KOHOMUYECKMUM CoaeprKaHUuemM U pelinTb Ux

11. Jlna wsrotoenenus uznenuii 1yx tunoe A u b umeercs 200 kr me-
tajuia. Ha u3roroBnenne ogHoro uszenust Tuna A pacxojayercs 2 Kr MeTalia,
a oaHoro u3zenus Tuna b — 4 kr. CocraBuTh IU1aH NMPOU3BOJCTBA, OOecneyu-
BAIOLIMI MOJTy4yeHHe HauOOoIbIleH BBIPYYKH OT MPOJAAXKU W3rOTOBICHHBIX M3-
Jenuit, eciu ogHo m3aenue tuna A crout 50 py06., a ogno u3znenue Tuna b cro-
ut 70 py0., npudeM uzaenuil Tuna A MOKHO U3roToBUTh He Oonee 60, a uzne-
qmii Tuna b — ne 6onee 30.

12. U3 nynkra A B nyHKT b exeJHEeBHO OTHPABIISAIOTCS NACCAKUPCKHE U
ckopble noe3za. B Tabnuue yka3aHbl HaJIMYHBI MapK BaroHOB Pa3HbIX THIIOB,
U3 KOTOPBIX €KECAHCBHO MOXKHO KOMIUICKTOBATH JIaHHBIC 110€3/1a, U KOJIMYECTBO
MacCa’xupoB, BMCLIAKOLUIMXCS B KaXK/JIOM U3 BArOHOB.

1) Onpenenuts ONTUMAIBHBIE KOJIMYECTBA CKOPBIX M MACCAKUPCKUX T0-
€3/10B, IPU KOTOPBIX YUCJIO MEPEBO3MMBIX MACCAKUPOB JOCTUIAET MAKCHMYyMa.

2) Onpeaenuth ONTUMAIBHOE HUCIO MOE3/10B (CKOPBIX M MaccaXup-
CKHX), 00ecrne4yuBaroIMX MaKCHMaJIbHOE KOJIMYECTBO MEPEeBO3UMBIX MMaCCauH-
pOB, IIPH YCJIOBHHU, YTO B JIEHb JKEJIe3Has J0pora He MOXKeT Mponyckars 0osee
ILIECTH MACCAKUPCKUX [10€3/10B.

Iloezma barax. [louTtos. Ilmauk. | Kyneiinsii | Markuii
Komuuectso
BaroHOB 1 1 5 6 3
B CKOPOM Ioe3fie
Komuuectso
BaroHOB | B 8 4 |
B TAcCaKMPCKOM
noesfie
Huezo - - 58 40 32
[accaxkHpOB
Ilapk Baronos 12 8 81 70 26
HaliTh HayanbHOe OnopHOe peweHue M nytem nepebopa

ONOPHDbIX pel.l.leHlfll:l onpegenntb oNTUMasibHOE peweHune 3agaduum
13. Z(x)=—x) + Xy + 2x3 +4x4 — max,
x| +3xy +4x3+7x4 =15,
{23’1 + Xy +3x3 +4xy =10,
x;20,/=1234

14, Z(x)=3x; — 6x; +4x3 —2x4 — min,
Xy =2x3+xy =2,
{23‘1 + Xy +4x3—x4 =8,
x;20,/=1234



PewnTb CMMNAEGKCHbIM METOA40M CneayloLue 3aaaum
15. Z(x)=x; +2xp +x3 — x4 —6 —> max,
=X +5x7 + X3+ x4 + x5 =10,
2x) =Xy +x3—3x4 =6,
10x5 + x5 +2x4 +3x5 = 25,
X; >0,j=12,....5.

16. Z (x) = x| +2x, + x4 + X5 —> max,
2x; =Xy —x3=-1,
Xy + x4 =6,
x| +xy — x5 =25,
x;20,7=12,....5.
17. Z(x)=5x; + x5 —3x3 +2x4 — min,
30 +2x +x3+x4 =7,
{le +3xy +x3+2x4 =11,
x;20,j=12,3,4.

18.Z (x)=2x; — x5 +3x4 +2x5+4 — min,
X] —2X3+X3—3XS =2,
2Xl +X2 +4X3 +XS =6,
—X] +2XZ +3X4 =4,
x;20,j=12,..5.

19. Z(x)=-6x) +3x, + 3x4 — max,
3x)+2x5 +x4 218,
2x1 +Xy +2x4 <=9,
2x; —=4xy +2x3 =10,
x;20,j=1,2,3,4.

20. Z(x)= x| + x5 + X3 — X4 — max,
X1 +x2 +2X3 + X4 =12,
X +2xy +x3 <20,
X + Xy + X3 <20,
x;20,j=12,3,4.

5 cemecTp



Pemutek 3aaun 11eJI09MCIICHHOTO nporpaMMHpOBaHHUs

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

X; 20,/=1273,4, X; — uenble.

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

{3x, +5xy —x3+x4 <14,

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



Ipunoocenue 2
K paboueli npocpamme OUCYUNIUHBL (MOOYJIs)
51.0.04.05 Hccreoosanue onepayuii u Memoovl OnMumMu3ayuu

Ilepeuens JuTEPaTYpbl, HEOOXOAMMOI 1JI5l OCBOECHMS TUCHUILUINHBI (MOLYJIs1)

Hamnpasnenue noarorosku: 09.03.03 - INpuknagHas nHdopmarnka

IIpodwuns noarorosku: [pukianHas nHGOPMATHKA B IKOHOMHKE

KBanmudukaiys BbITyCKHHUKA: ODaKaliaBp
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1. anxwuw, A. C. MatemMaTndeckre METOABI H MOJIEITN HCciIeoBaHus oneparuii : yaeOHuk / A. C. [ankun, B. A.
[MankuH. — 7-¢ m31n, — Mocksa : M3naTenscko-Toprosas koproparus «Jlamkos u K°», 2019. - 398 ¢ - ISBN 978-5-394-
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— Mocksa : KYPC : UHOPA-M, 2023. — 384 c. - ISBN 978-5-905554-24-7. - Tekct : anekrponnsiid. - URL:
https://znanium.com/catalog/product/1907609 (nara obpartuenus: 07.02.2026). — Pexxum gocTymna: mo moAMucKe.
4. ITanTtenees, A. B. Meroas! onTiMu3anuy B IpUMepax U 3a1adax : yueonoe nocobue / A. B. [Tanrtenees, T. A. Jletosa.
— 4-¢ u3n., ucnp. — Cankr-IlerepOypr : Jlaup, 2022. — 512 ¢. — ISBN 978-5-8114-1887-9. — TekcT : 3neKTpoHHbIH //
Jlans : anexTpoHHO-OMbNIMoTeuHas cuctema. — URL: https://e.lanbook.com/book/212129 (nata obpamenus: 07.02.2026).
— PexxuM moctyna: i aBTOpH3. MOJIB30BATENICH.
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[etepOypr : Jlans, 2022. — 564 c. — ISBN 978-5-8114-3149-6. — Tekcr : 3neKTpoHHBIH // JIaHb : 3JIeKTpOHHO-
6ubnuoreunas cucrema. — URL: https://e.lanbook.com/book/213143 (nara obparuenus: 07.02.2026). — Pexum gocryma:
U aBTOPH3. TTOJH30BaTENICH.
3. Xykona, I'. C. MaTemaTiueckue METOIbI IPUHSATHS YIIPABICHUSCKUX pemeHnl : yaeoHoe mocobue / I'. C. XKykoBa. —
Mockgsa : UHOPA-M, 2023. — 212 ¢. — (Beiciiiee odpazosanue). — DOI 10.12737/1084987. - ISBN 978-5-16-018725-9.
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Tpunooscenue 3
K paboueli npocpamme OUCYUNIUHBL (MOOYJIs)
51.0.04.05 Hccreoosanue onepayuii u Memoovl OnMumMu3ayuu

Hepeqem, HH(l)OpMaIII/IOHHI)IX TeXHOJIOFHﬁ, HUCHOJBb3YyEMBIX /I OCBOCHUS TUCHUIIJIHHBI (MO}IyJIﬂ), BRJIIOYasd
nepevIeHb NMPpOrpamMmmMHOTo odecrieueHus 1 l/IH(l)OpMaIII/IOHHbIX CIIPpaBOYHbLIX CUCTEM

Hamnpasienue noarorosku: 09.03.03 - INpukniagnas nHdopmarnka

IIpoduns nogrorosku: IpukiaaHas nHGOPMATHKA B SIKOHOMHKE

KBanu¢ukauus BbITyCKHUKA: OaKanaBp

®dopma o0yyeHus: ouHOE

SI3b1K OOYYCHHUS: PYCCKUI

I'ox Havana oOyueHus o oopaszoBarensHOM mporpamme: 2026

OcBoeHne JUCHUIIIINHBI (MOI[yJ'IfI) npeanojgaract HMCHIoJb30BaHUC CICAYIOUICTO IMPOTrpaMMHOTIO obecrecueHUsT U
I/IH(I)OpMaL[I/IOHHO-CHpaBO‘IHHX CHUCTCEM:

office 365

Office Professional Plus 2010

Kaspersky Endpoint Security mast Windows

OnexrponHas 6ubnmoreunas cuctema «ZNANIUM.COM»
OnekTpoHHas OubnmoTeuHas cucreMa Msnarenscra «JIaHby
OnexTpoHHas OubMoTeuHas cucremMa « KOHCYybTaHT CTyIeHTa»



