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Conep:xkanue

1. TlepeucHp MIAHUPYEMBIX PE3yIbTATOB OOYYCHHS II0 AUCIHUILIMHE (MOJIYJI0), COOTHECCHHBIX C IUIAHUPYCMBIMH
pesyabratamu ocBoenus OIIOIT BO

2. Mecro mucrumuianel (Moayis) B ctpykrype OITOIT BO

3. O0beM IUCHMILIMHBI (MOIYJS) B 3a4ETHBIX €JMHHUIAX C YKAa3aHMEM KOJIMYECTBA YacOB, BBIJCICHHBIX Ha KOHTaKTHYIO
paboty oOydaromuxcs ¢ npenojaaBareseM (110 BUIaM Y4eOHBIX 3aHSATHH) U HA CaMOCTOSITENIBHYIO paboTy o0yJaromuxcst

4. CopeprxaHue IUCUUIUIMHBI (MOXYJs), CTPYKTYPHPOBaHHOE NO TeMmaM (pa3aenaM) C yKa3aHMEM OTBEICHHOIO Ha HHX
KOJIMYECTBA aKaJEMHUYECKUX YacOB M BUIOB YUCOHBIX 3aHATHH

4.1. CtpykTypa ¥ TEeMaTHYECKUH TUTAH KOHTAKTHOM U CAaMOCTOSITEILHON pabOThI IO TUCITUTUTHHE (MOTYJITIO)

4.2. ConeprxaHue TUCIUILIMHBI (MOTYJIs)

5. [lepedeHpb yaeOHO-METOMIECKOTO 00ECTIEUSHHS TSl CAMOCTOATEIHHONW PabOThl 00yUJaONUXCS M0 TUCITUTUTHHE (MOTYITIO)
6. ®OHJT OIIEHOYHBIX CPEJICTB 0 TUCIUTUINHE (MOYITIO)

7. Ilepevens muTEepaTyphl, HECOOXOIUMOM ISl OCBOCHUS JUCIUTUTAHBI (MOIYJIS)

8. Tlepeuenr pecypcoB HWH(HOPMAIMOHHO-TEICKOMMYHHUKAIMOHHON ceTd "WHTepHeT", HEOOXOOUMBIX JUIsI OCBOCHHS
JUCITUTUTAHBI (MOTYJIST)

9. MGTOHI/I‘ICCKI/IG YKa3aHus AJid 06yqa10n11/1xc;1 110 OCBOCHHUIO JUCIMITIIMHBI (MO,HyJ'If[)

10. Tlepedyenbr WHGMOPMANMOHHBIX TEXHOJOTHH, HCTOJIB3YEMBIX MpPH OCYIIECTBICHHH OO0pa30BaTEIbHOTO IIpoIecca Io
JUCHUIUTAHE (MOMYJI0), BKIIOYAs IEPEUYCHb MPOrPaMMHOr0 oOecneueHus W HH(OOPMAIMOHHBIX CIPABOYHBIX CHUCTEM (TIpU
HE0OX0AMMOCTH)

11. Onucanwe MaTepHaTbHO-TEXHHMUECKON 0a3bl, HEOOXOAMMOW /I OCYIIECTBIECHHUS 00pa3oBaTeNLHOTO Iporecca Io
TUCITUTUTAHE (MOTYJITIO)

12. Cpe,HCTBa ajlafnTanyuu rnpenogaBaHud AUCHUTIIIAHBI (MO,HyJ'Iﬂ) K HOTpe6HOCTHM o6yqa}0nmxcs{ HWHBAJIMJOB MW JHI C
OrpaHNYCHHBIMU BO3MOKHOCTAMU 310POBbS

13. TIpunosxxenue Nel. @OHA OLIEHOUHBIX CPEACTB
14. ITpunosxxenue Ne2. [Tepedens nurepaTypsl, HEOOXOAMMOMN TSI OCBOCHHUS JUCIUILTAHBI (MOJTYJIST)

15. Ipunoxxenne Ne3. IepeueHp MHPOPMALMOHHBIX TEXHOJOTHWH, UCIOJIB3YEMBIX IJISI OCBOCHHUS IUCLUILIMHBI (MOJYJIS),
BKJIIOYast IEpeYeHb IPOrPaMMHOT0 00ecriedeH st ¥ HHPOPMALIMOHHBIX CIIPABOYHBIX CHCTEM



[Iporpammy aucumIinHBl paszpadoTan(a)(u) crapmmii mpernogaBarenb, K.H. ArnmcumoBa D.C. (Kadempa matematwku u
TIPUKIAHONW HHPOPMATHKN).

1. IlepeyeHb MIAHMPYEMBIX Pe3yJbTATOB 00y4YeHHS] MO AUCHUILUIMHE (MOIYJII0), COOTHECEHHBIX ¢ MJIAHUPYeMbIMHU
pe3yabTatamm ocsoeHusi OIIOII BO

O6y9aromuiicsi, OCBOMBIIMHI JUCIUILIMHY (MOYIIB), IOJDKEH 00IaaaTh CICAYIOIMMH KOMIICTCHIUAMH:

HIndp PacmindpoBka
KOMIIeTeHI[UH npuodperaeMoii KoMIeTeHIHHI
I1K-3 Crioco0eH TMpOeKTHPOBaTh W YHPaBiATh [T-TIpoeKTamMu, OCYIIECTBIATh TECTHPOBAHUE KOMITIOHEHTOB

I/IHCI)OpMaI_II/IOHHBIX CHUCTEM, B TOM YHCJIC MHTCIUICKTYAJIbHBIX

[IK-3.1.  [3Harh crmocoOBl MPOSKTUPOBAHMS U yrpaBiieHUs [T-ipoeKkTaMu, TEXHOJIOTUU TECTUPOBAHHMS
KOMITOHEHTOB HH()OPMALIMOHHBIX CUCTEM, B TOM YHCJI€ HHTEIUIEKTYaIbHBIX

IK-3.2. |YMerp mnpoekTHpoBaTh W ymnpasisaTth IT-mpoexTaMu, OCYIIECTBISATH TECTUPOBAHHE KOMIIOHEHTOB]
MH()OPMALMOHHBIX CUCTEM, B TOM YHCIIE€ HHTEIUICKTYaJIbHBIX

I1K-3.3. |Bnagerb CIOCOOHOCTBIO INPOEKTHPOBaTh M yHpaBisATh [T-mpoekramu, OCyLIECTBIISITH TECTHPOBAHHUE]
KOMITOHEHTOB HH()OPMALIMOHHBIX CUCTEM, B TOM YHCIIC HHTEIJUIEKTYaJIbHBIX

OO0y4aromuiics, OCBOMBIINH TUCIUILUTAHY (MOIYJb):
JloJDKeH 3HATh:

panuoOHaJIbHBIC CIIOCOOBI IMPUMEHCHUA CCTCCTBCHHOHAYYHBIX 3HaHI/II71, TCOPETUYCCKOTO MW OKCICPUMEHTAJIBHOTO
HCCJICAOBAHUs B HpO(I)eCCI/IOHaHLHOﬁ ACATCIBbHOCTH, TCOPETUICCKHUE OCHOBBI METOAOB 1 Moaeneﬁ HUCCICO0BAaHUA onepaunﬁ.

JlomkeHn yMmeTh:

palroOHAJIbHO MPUMCEHATH €CTCCTBCHHOHAYYHbIC 3HAaHUA, METOAbBI TCOPETUUCCKOTO U SKCIICPUMECHTAJIbHOT'O UCCIICJOBAHUA
B HpO(i)eCCHOHaHLHOﬁ ACATCIbHOCTH, pCHIATh 3aJa4n JIMHEHHOTO MporpaMMupOBaHusd l"pa(l)I/ILICCKI/IM U CUMIITICKCHBIM MCTO/JIOM.

JlommkeH BIaaeTh:

CHOCOOHOCTBIO PAITMOHAIBHO MPUMEHSATh €CTECTBCHHOHAYYHBIE 3HAHWS, METOIBI TEOPETUIECKOTO M SKCIIEPUMEHTAIHHOTO
HCCIIEIOBaHMSA, METOIBI HCCIICIOBAHIS OTepauii B Mpo(ecCHOHANBHON AEATENEHOCTH.

2. MecTo IMCHUILTHHBI (MoayJisi) B cTpykType OITIOII BO

Jannas mucuuiuinHa (MoAynb) BkitodeHa B pasnen " B1.B.02.06 Jucturmivabl (MOAyJH)" OCHOBHOU MPO(ECCHOHATBHON
obpazoBarenbHOM nporpammMel 23.03.01 TexHom0rHs TPAaHCIOPTHBIX MPOLIECCOB U OTHOCUTCS K YacTH, POPMUPYEMOH y4aCTHUKAMH
00pa3oBaTeNIbHBIX OTHOILEHUH.
OcBauBaercs Ha 3 Kypce B 5 cemecTpe.

3. O0beM OUCHUILIMHBI (MOAYJsl) B 3a4eTHBIX €IMHMLAX € YKa3aHHEM KOJMYeCTBa 4YacoOB, BbIIEJEHHbIX Ha
KOHTAKTHYI0 padoTy o0y4yalmuxcs ¢ mpenogaBarejeM (0 BHAaAM y4eOHBIX 3aHATHI) H HA CaMOCTOSITEIBHYI0 padoTy
o0yuaommnxcs

OO6mast TpyI0EMKOCTh IUCIUILIHHBI COCTABISACT 2 3a4eTHBIX(bIC) eanHuUI(bl) Ha 72 daca(oB).

KonraktHas pabota - 10 yaca(oB), B TOM uucie Jiekuuu - 4 yaca(oB), npaktudeckue 3anatus - 0 gaca(oB), 1abopaTopHEIC
paboTs! - 6 yaca(oB), KOHTPOJIb CAMOCTOSTENEHON paboThl - 0 yaca(oB).

CamocTostensHast paboTa - 58 yaca(oB).
KonTpons (3aué€t / 9x3amen) - 4 gaca(oB).

CDopMa MPOMEKKYTOUYHOI'O KOHTPOJISL AUCHUITJIMHBI: 3a4€T B 5 CCMCCTpPE.

4. Coaep:xaHue TUCHUILINHBI (MOAYJIf1), CTPYKTYPHPOBAHHOE IO TeMaM (pa3/iesiaM) ¢ YKa3aHHeM 0TBeJ¢HHOI0 Ha HUX
KOJIN4YeCTBA AKaJeMHYeCKUX YaCOB H BUIOB y4eOHbIX 3aHATHI

4.1 CTpyKkTypa ¥ TeMaTH4YeCKHIl IVIaH KOHTAKTHOH M CAMOCTOSATEIbHOI pa60oThl 10 JUCHUILINHE (MOLY.II0)
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1. |Tema 1. OcHOBHBIE MOHSATHS AUCIUIUIAHBI 5 0 0 0 10
2. |Tema 2. OCHOBBI JMHEHHOTO IPOrPaMMHUPOBAHUS 5 1 0 1 10
3 Tema 3. [IpuknaaHble ONTUMHU3ALMOHHBIE METOJIbI PEIICHHS 3a/1a4 5 1 0 1 10
" |MHEHHOTO MPOrpaMMHUPOBAHUS
4. [Tema 4. Teopust IBOWCTBECHHOCTH 5 1 0 2 10
5. |Tema 5. Perrenune 3amad eIOYUCICHHOTO MPOTPAMMHUPOBAHKUS 5 1 0 1 10
6. |Tema 6. Pemienune 3a1a4 HeJIMHEHHOTO POrPaMMHPOBAHUS 5 0 0 1 8
Htoro 4 0 6 58

4.2 Coaep:xkaHue TUCHUILINHBI (MOIYJIs1)

Tema 1. OcHOBHBIE TOHATHS JUCHHIIIHHDBI

[Ipenmer wuccnemoBaHus omepanyii W MeToabl onTtuMusanuu. OCHOBHBIC TMOHATHS W omnpeneneHus. Kiaccupukanus u
MaTeMaTHYeCKOe MOJICIIMPOBAHHUE 3aJad HWCCIICOBAHMS OTepanuid. DKOHOMHUKO-MAaTeMAaTHIECKUE MOJCNH 3a1ad WCCIICIOBAHHS
onepanui

Tema 2. OCHOBBI JTHHEITHOT0 IPOrPAMMHPOBAHUS

®opmbl 3ammcl M Kiaccudukanms 3amad  JuHeiHoro mporpamvupoBanus (3JII1). TI'padwmdeckuit merom pemieHus
cranaapTHoi 3anaun. MccnenoBanue u HaxoxaeHue pewmweHus ocnoBHoi 3JII1. CBoiicTBa 3aa4 IMHEHHOTO NPOTPaMMUPOBAHUS

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

CuMruieke-MeTol (METOJ TMOCNICAOBATeIbHOTO yinydineHus: riana). OcoOble cioy4aw CHMILICKC-METona. TaOJInvHbIMH
cumriuiekc-mMeto1. [Tonsatue 06 M-MeTone (MeToie HCKYCCTBEHHOTO Oa3uca)

Tema 4. Teopusi ABOHCTBEHHOCTH

DKOHOMHUYECKass WHTEPIPETANUs 3aJadd, JBOMCTBEHHOW 3ajade 00 WCIIOJIB30BAHMM PECYpCOB. BHIBI MaTeMaTHUECKUX
MOJIeJIeN IBOMCTBEHHBIX 3a/1a4. Haxo1eHne perieHust JBOMCTBEHHOU 3a/1a4H 10 PEIICHUIO UCXOTHOM

Tema S. Pemenne 3a1a4 0eJJ09HCIEHHOT0 MPOrPAMMHUPOBAHHUS

Mertonsl orceuenus. Meton I'omopu. Pemrenve 3agau 1eJI0YMCICHHOTO MPOrPAaMMHUPOBAHUS METOJOM BETBEH M TPAHUIIL
(MBI'). Ananu3 ycTOWdMBOCTH onrTUMaibHOro pertenns 3J1I1

Tema 6. Pemienne 3a1a4 HeJJUHEITHOT0 NPOrPaMMHUPOBAHNS

Knaccudukanus 3aqay ONTHUMU3ANMHA ¥ AHAJMTHYECKUX METOIOB PEICHHS HEIMHEWHBIX 3anad. | paduyeckuii MeTox Iuis

HEJIMHEHTHOT O nporpaMMupOBaHuA. MCTO,H MHOXKHUTEICH J'IarpaHma. Pemenne sxoHOMHYECKHX 3aJa4 MCTOJaMu HEJIMHEHHOr O
IporpaMMupOBaHUs. MOHGJ’II/I BBIITYKJIOT'O MPOTrpaMMUPOBaHUSA

5. Ilepedyenb y4e0HO-METOAMYECKOro ofecrevyeHHs JJIsl CAMOCTOATEIbHOH pPadoThl 00y4alIMXCAd MO JUCHHUILIHHE
(MoayJ110)

CamocrositenbHas pabota 00y4aroIIuXCs BBIIOJIHAETCS 10 33JaHUI0 U IIPH METOAMYECKOM PYKOBOJICTBE MPENOaBaTelisi, HO
0e3 ero HemocpeAcTBeHHOTO ydacTus. CamocTosiTeNlbHAs padoTa Mopa3IeseTcsl Ha CaMOCTOATEIbHYI0 paboTy Ha ayTUTOPHBIX
3aHATHSAX M HA BHEAYJUTOPHYIO CaMOCTOsTEIbHYI0 pabory. CamocTositenbHas pabota 00ydaromuxcsl BKIIOYAET KaK MOJHOCTHIO
CaMOCTOSITEIbHOE OCBOCHHE OTACIBHBIX TeM (Pa3/esioB) AUCIHILINHBI, TaK U MPOopaboTKy TeM (pa3neiioB), OCBaUBaeMbIX BO BpEeMsI
ayIUTOPHOW paboTel. Bo Bpemsi caMoCTOSATENHLHOW paboOThl OOYyYaromIMecs YUTAIOT M KOHCIIEKTHPYIOT Y4eOHYIO, HaydHYIO H
CIPABOYHYIO JIUTEPATYPY, BBIIOJHSIOT 3aJaHus, HAIpaBICHHbIE HA 3aKpelUIeHHe 3HAHUH M OTPabOTKY YMEHHH W HAaBBIKOB,
TOTOBSITCS K TEKYIIEMY U IPOMEKYTOYHOMY KOHTPOJIO IO TUCIUILIHHE.

Opranm3anyss CaMOCTOSTENBHOW paboThl 00yUYaIOMMXCS pPErJIAMEHTHPYETCS HOPMATHBHBIMH JOKYMEHTaMH, y4eOHO-
METOAMYECKOH JIUTEPATypOil U IEKTPOHHBIMHA 00pa30BaTEILHBIMH PECYPCaMH, BKITFOTAs:

[Mopsmox OpraHu3anUy U OCYIIECTBICHHS OOpPa30BATEIBHON NEATEIBHOCTH MO 0OpPa30BaTEIBLHBIM MPOTPAMMaM BBICIIETO
o0Opa3oBaHus - MporpaMmaM OakalaBpuaTa, MPOrpaMMaM CICIHAJINTETa, MPOrpaMMaM MAaTrUCTPaTypbl (YTBEPXKICH MPUKA30M
MunuctepcTBa obpa3zoBaHus U Hayku Poccuiickoit @eneparuu ot 5 anpenst 2017 roga Ne301)

IMucemo MunuctepcrBa obpazoBanust Poccuiickoin @enepanun Nel4-55-996un/15 ot 27 Hos6ps 2002 r. "OO6 akTHBU3ALNU
CaMOCTOSATENLHOM PabOTHI CTYAEHTOB BBICIIMX Y4eOHBIX 3aBeleHUIN"

YcraB ¢enepanbHOTO TOCYIApCTBEHHOTO aBTOHOMHOTO oOpasoBarenbHOro yupexaeHus "Kaszanckuit (IIpuBoimkckuit)
(henepanbHBIA YHUBEPCUTET"

[IpaBuiaa BHYTpPEHHEro pacrmopsaka (eaeparbHOr0 TOCYJapCTBCHHOTO aBTOHOMHOTO OO0pa30BATEIbHOTO YUPEIKICHHS
BhICIIero nmpodeccnonansHoro oopazoanus "Kazanckuii ([TpuBomkckuit) henepanbHbiii yHUBEpCUTET"

JlokansHble HOpMaTHBHBIE akThl Kazanckoro (IIpuBomkckoro) dgenepaabHOro yHUBEpCUTETA

6. @oH/1 OLIEHOYHBIX CPEICTB MO JUCHHUILINHE (MOIYJIIO)



@DOH/ OLEHOYHBIX CPENCTB IO AWCIUIUIMHE (MOIYII0) BKIIOYAET OIICHOYHBIC MaTepHalbl, HAIPAaBICHHBIE HAa IPOBEPKY
OCBOCHHS KOMIICTCHITUH, B TOM YHCJE 3HAHWH, YMEHUA W HaBHIKOB. POHJ OLEHOYHBIX CPEICTB BKJIIOYACT OLIEHOYHEIE CPEACTBA
TEKYIIETO KOHTPOJIS ¥ OIIEHOYHBIE CPEICTBA IIPOMEXYTOTHOHN aTTeCTaIlHH.

B (oHze O1IeHOYHBIX CPEICTB COAEPIKUTCS CIIEAYIOIast HHPOpMALHs:

- COOTBETCTBHE KOMIIETCHITUH IUTAHUPYEMBIM pe3ybTaTaM 00ydeHHS 10 TUCIHILIHHE (MOIYIIIO);
- KpUTEPUH OLICHUBAHHS CPOPMUPOBAHHOCTH KOMIICTCHIIMH;

- MeXaHn3M (pOPMHUPOBAHMS OLEHKH 110 JUCLUIIIMHE (MOAYIIIO);

- OTIMCaHUE MOPSAKA IPUMEHEHHS U IPOLIEAYPHI OIICHUBAHUS TS KaXKIOTO OIIEHOYHOTO CPEICTBA;
- KpUTEPHUH OLIEHUBAHMS 11l KQXKJJ0T0 OLIEHOYHOI'O CPENICTBA;

- collepKaHHe OLCHOYHBIX CPEACTB, BKIIOUas TPeOOBAHNS, IPEABSIBIIEMBIC K ASUCTBISIM 00YUaIOMIUXCSI, AEMOHCTPUPYEMBIM
pe3ynbpTaTam, 3aJaHus PA3INIHBIX THIIOB.

®DOH]I OTICHOYHBIX CPEJICTB 10 TUCIHIUIMHE HaxoauTcs B [Ipmroskennn | K mporpaMme QUCIUIUTHHBI (MOIYITIO).

7. IlepeyeHb JuTEepaTYypbl, HEOOXOAMMOM AJIs1 OCBOECHHS TUCHHUILUINHBI (MOTYJIsT)

OcBoeHHE JUCLMILIMHBL (MOIYJsS) TMperoiaracT H3y4eHHE OCHOBHOM W JIONIOJHUTENBHOW Y4eOHOH JHTepaTyphl.
Jluteparypa MOXeT OBITh JOCTYIHA OOYYAIOIIMMCS B OJTHOM M3 JBYX BapHaHTOB (JIn0OO B 000MX M3 HUX):

- B DJICKTPOHHOM BHIE - Yepe3 DJCKTPOHHBIC OMOIMOTECYHBIC CHCTEMbI Ha OCHOBaHUH 3aKIOYeHHBIX KDY m0roBopos ¢
MPaBOOOIIATATEIISIMHY;

- B reyaTHOM BHJie - B Hayunoit 6ubnmnoreke um. H.1. Jlo6aueBckoro. OOyuaroniyecs: Moay4aroT y4eOHyIO JUTeparypy Ha
aOOHEMEHTE M0 YNTATEeIbCKUM OMIIeTaM B COOTBETCTBHUH C ITPaBUIIaMHM T0JIb30BaHust HayuHoli OnbianoTexoi.

DJIEeKTPOHHBIC M3JaHUS JOCTYIIHBI JUCTAaHIMOHHO M3 JII0OOH TOYKM IPH BBEJCHUHU 00YYaIOIIMMCS CBOETO JIOTHMHA U Mapois
OT JIMYHOTO KaOuHeTa B cucteMe "OnekTpoHHbIH yHuBepcuTeT". IIpn Mconap30BaHMM NEYaTHBIX M3JaHWi OMOIMOTE4HBIH (OHA
JIOJDKEH OBITH YKOMIUICKTOBaH MMM M3 pacuera He MeHee 0,25 sk3eMIUsipa KaXIOro M3 W3/aHUH OCHOBHOW M JOIOJHUTENIBLHOMN
JUTEPaTyphl Ha KAKIO0T0 00y4aroerocs 3 4ucia Jul, OJJHOBPEMEHHO OCBAaMBAIOIINX JaHHYIO TUCLUILIHHY.

[lepedyeHb OCHOBHOW M JOTOJHUTEIHLHOM ydeOHOW IUTEpaTyphbl, HEOOXOAMMON JUIsi OCBOCHHUS IUCITUIUIMHBI (MOIYJIsS),
HaxonuTcst B [Ipmmoxkenmm 2 K pabodell mporpamme AUCHUIUTAHBL. OH TMOIJIEKUT OOHOBICHHIO TPH W3MEHEHHWH YCIOBHUI
noroBopoB KOV ¢ npaBoobnamaTensiMu 3JIEKTPOHHBIX M3AHUIA U TIPU H3MCHEHUH KOMIUIEKTOBaHus (oHI0B HayuHoit Onbmuorexu
Enabysxckoro nactutyra KOV,

8. Ilepeuenn pecypcoB MH(OPMALHOHHO-TEIeKOMMYHUKANIMOHHON ceTH "MHTepHeT', HE0OOXOAUMBIX 1JIsI OCBOEHHUS
JUCHUNIUHBI (MOIYJIs1)

On-line yue6uuk o Teme "JIuneitnoe nporpammuposanue”. - http://www.mathelp.spb.ru/lp.htm

VYuebHoe nocobue mo Teme "Beenenue B nuHelHOe porpammupoBanue” - http://ecocyb.narod.ru/217-220/begin.htm

MOOK na Stepik «Benenue B mporpammuposanue (C++)» - https:/stepik.org/course/363/promo?auth=registration

9. Meroanueckue YKazaHusd AJist oﬁyqaloumxca M0 OCBOCHHUIO TUCUHMIIJIHHBI (MOI[yJ'lSl)

Bupn pador MeTtoanyecKue peKOMeHIANUH

JICKIAH JleKIMOHHBIE 3aHATHUS MPOBOAATCS C UCTIONB30BAHINEM HWHTEPAKTHBHBIX TEXHOJIOTHUH ¥ MIPEIIOIararoT akTHBHOE
ydacTHe CTYIEHTOB. J{JIs MOATOTOBKY K 3aHATHSAM PEKOMEHAYETCS BBIIEIATh B MaTepraie mpoOIeMHbIe
BOTIPOCHI, 3aTparuBaeMbIe IPENojaBaTeseM B JIEKIIUH, U TPYIIHPOBATh HH(OpMAIHIO BOKPYT HUX. JKenaTeapHO
BBIJICJIATE B HCIIOIIB3YEMOH JIUTEpaType MOCTAHOBKH BOIIPOCOB, HA KOTOPHIE Pa3HBIMH aBTOPAM MOTYT OBITh
JTaHBI pa3IMYHbIe OTBETHl. Ha OCHOBaHMM MMOCTAaHOBKM TAKUX BOIIPOCOB CIIEAYET COOMPATh apTyMEHTHI B MOJIB3Y
Pa3IMYIHBIX BAPUAHTOB PEIICHHUS ITIOCTABICHHBIX IIPOOIIEM.

nabopaTopubie | [y yCrenrHoro BEITOTHEHHS 1a00paTOpHBIX paboT TpedyeTcs n3ydnTh MaTepual jtekuuit. [Ipucrymats x

paboTHI BBITTOJTHEHHIO JTa00paTOPHOH pabOThI MOKHO MOCIE MPEABAPUTEIHFHOTO TIPOYTCHUS TEOPETHIECKOTO MaTepHaa.
BrimonHeHue ciaexyer IpoBOAUTE, PYKOBOJICTBYSCH IOPSIKOM paboThI. Y CIENIHOE BEITIOTHEHUE JTa00paTOpHOH
paboThI 03HAYAET, YTO CTYJCHT BHIITOIHUII OCHOBHYIO paboTY, a TaK)Ke€ OTBETHII Ha BOTIPOCHI MIIH BBIITOJTHIIT
JIOTIOJTHUTEIIbHBIC 3aJaHUsl.

CaMOoCTOsI- CamocrosTenbHas paboTa CTYyICHTOB 110 TUAAKTUIECKOH CYTH IpeACTaBiIsieT CO00H KOMIUIEKC yCIOBHI
TenbHas paboTa | 00yUeHHs, OpraHN3yeMbIX IIPENOaBaTeIeM M HAIPaBICHHBIX Ha CAMOTIOATOTOBKY yUaIIuXcs. YdueOHas
JIeSITeTPHOCTD MPOTEKaeT 0e3 HEMOCPEACTBEHHOTO yIaCTHS IPETI0AaBaTeNs U 3aKII0YaeTCs B IpopaboTKe
JIEKIIMOHHOTO MaTepraa, IIOATOTOBKE K YCTHOMY OIPOCY M TECTHPOBAHUIO, K Ta0OpAaTOPHBIM U MPAKTHUECKUM
3aHATHUAM; H3YYCHUU YICOHOH JINTEPATypPhl U3 OCHOBHOTO U JIOMIOJHUTEIBHOTO CITUCKA.

3a4geT 3ageT 1o Kypcy mpoBoauTCs 1o ouseraM. [Ipu moaroToBke K 3a4eTy HEOOXOAUMO ONMPATHCSA Ha HCTOYHUKH,
KOTOpBIEe pa3dupaiich Ha JEKIIX B TeUCHNE ceMecTpa. Ha 3auere cTyaeHTy npemiaraercs Onier, B KOTOPOM
TPH BOTIPOCA, MTOCIEIHUI U3 KOTOPBIX HOCUT MpaKkTH4YecKuid XxapakTep. [locie oTBeTa CTyieHTY MOTYT OBITH
3a/1aHbl IOTIOJIHUTEIbHBIE BOIPOCHL.

10. IepeyeHb HHPOPMAIMOHHBIX TEXHOJIOTHI{, HCMOJb3yEeMbIX NPH OCYIIECTBJIEHUH 00pPa30BaTeJILHOIO Mpollecca Mo


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

JUCHHUIJIHHE (MOIYJII0), BKJIIOYAs epeYeHb MPOrpaMMHOro ofecrevyeHnsi 1 MH(YOPMAIMOHHBIX CIPABOYHBIX cHCTeM (NpPH
HEe00X0IMMOCTH)

[lepeuenb MHGOPMAIMOHHBIX TEXHOJOTHH, MCHONB3YEMBIX IIPH OCYIIECTBICHUH 00pa30BaTEIbHOrO IIpolecca o
JUCLUILIMHE (MOJYJII0), BKIIIOYas IepedeHb IPOrpaMMHOro odecneyeHns: 1 MHHOPMALMOHHBIX CIIPABOYHBIX CUCTEM, IPEJCTABICH
B [Ipunoxxenun 3 k paboyeil nporpamMme TUCIUILIHHBI (MOJTYJIS).

11. Onucanne MaTepUaJIbLHO-TEXHUYECKOI 0a3bl, HEOOXOAUMOI JIs1 OcylIecTBJIeHUs] 00pa30BaTeIbHOIO NpoLecca mno
JUCHHUNINHE (MOIYJII0)

Vuebnas ayauropus Ne 82 (423600, PecniyOnuka Tarapcran, r. Ena6yra, yia. Kasanckas, n. 89) s npoBeneHus 3aHATHI
JIEKIIMOHHOTO THWIIA, 3aHATHH CEMHUHAPCKOTO THIA, TPYNIIOBBIX W WHAWBHUAYAIBHBIX KOHCYJIBTAWH, TEKYIIETO KOHTPOJS M
MPOMEXYTOUHOH arrectanuu. Kommekt mebenu (mocamounbix MecT) 48 mT. Kommuekt mebenu (IMOCaTOYHBIX MECT) ISt
npernogaBaTens 1 mT. MenoBas nocka HactenHas 2 mr. Tpubyna 1 mt. I[Ipoekrop EPSON EB-535W 1 mit. MHTEpakTHBHAS qOCKa
EliteBoard WR-84A10 1 wr. Hoyr6yk ICL Pil55 1 mr. Be6-kamepa 1 wmrt. Beixon B IHTEpHET, BHYTPHUBY30BCKask KOMIIBIOTEPHAS
CeTh, JOCTYNl B OJIICKTPOHHYIO HH(OpMannOHHO-0Opa3oBaresnbHyl0 cpenay. HabGop y4eOHO-HarmsgHbIX HOCOOMH: KOMILIEKT
NpEe3eHTalNi B JJISKTPOHHOM (popMmare 1o npernojaBacMoi AUCIUIUIMHE 3-5 1IT.

Vuebnas ayautopust Ne 61 (423600, Pecniyonuka Tarapcran, r. Enabyra, yi. Kasanckas, 1. 89) mis mpoBeaeHus 3aHATHiL
JICKIIMOHHOTO THIIA, 3aHATHH CEMUHAPCKOTO THUIA, TPYMIOBBIX W WHAWBUAYAIBHBIX KOHCYJIbTALUH, TEKYIIETO KOHTPOJIL W
MPOMEXYTOYHOIM aTTeCTaliy, MOMEIIEHHE JUIi CaMOoCTOsATeabHOW paborbl. KommiexkT mebenu (mocanoysneix mect) 30 1mT.
Kommerotepusiii  knmacc: kommbiotepsl Lenovo Thinkcentre m920x 18 mr. Monutopsr Thinkcentre TIO24GEN3 18 mir.
WurepaktuBHas nanens 1 mr. MenoBas nocka HacteHHas 1 mt. Beixon B MHTEpHET, BHYTPHMBY30BCKasi KOMITbIOTEpPHAsl CETb,
JIOCTYTI B 3JIEKTPOHHYIO HHPOPMAIIMOHHO-00pa3oBaTebHy0 cpeny. Habop yaeOHO-HATIISIHBIX TTOCOOHH: KOMIUICKT MPE3CHTAIlIN B
3JICKTPOHHOM (popmare 1o mpenogaBaeMoi TUCITUIUTAHE 3-5 IIT.

12. Cpez[cn;a ajanTanvm rnpemnoaaBaHud AUCHUIVIMHBI K ﬂOTpeﬁHOCTﬂM 06y'{a10umxca HHBAJIUAOB H JHI C
OrpaHHYC€HHBIMHU BO3MOKHOCTAMM 3/10POBbHA

[Ipu HEOOXOOUMOCTH B 00pPa30BaTEIHHOM IIPOLECCE MPUMEHSIOTCS CIEAYIOMINE METOAbl W TEXHOJIOTHH, OOJeTrdaroiiie
BOCHIpHSTHE HHYOPMAIHK 00YYAOIIMMUCS HHBAIAAMH U JTUIIAMU C OTPAHUYCHHBIMU BO3MOXHOCTSIMU 310POBBSI:

- CO3/IaHHe TEKCTOBOW BEpCHH JII000r0 HETEKCTOBOTO KOHTEHTA JJIsl €r0 BO3MOXKHOTO MPeoOpa3oBaHusl B ajlbTepHATHUBHBIC
(hopmpbl, yIO0OHBIE IS Pa3IMIHBIX TOJL30BATENCH;

- CO3JaHHMC KOHTCHTA, KOTOpLIﬁ MOXHO MHOPEACTABUTL B Ppa3IMYHbIX BUAAX 0e3 NOTEpU MHNAHHBIX WIH CTPYKTYPLI,
MNpeaAyCMOTPETh BO3MOKHOCTDH MaCIIITa6I/Ip0BaHI/I$I TCKCTAa U 1/1306pa>1<eHI/1171 0e3 NOTEpU Ka4veCTBa, MPCAYCMOTPETH AOCTYIHOCTDL
YIpaBJCHUA KOHTCHTOM C KJIaBUATYPhI;

- CO3aaHuC BO3MOXKHOCTEH JJIsL 06yqafom1/1xcs{ BOCOpUHUMAThL OAHY U TY K€ I/IH(l)OpMaIII/IIO H3 pa3HbIX MCTOYHUKOB -
Hanpumep, Tak, YTOOBI JiMa ¢ HapyHICHUAMU ClyXa oJrydain I/IH(l)OpMaIII/I}O BU3YaJIbHO, C HAPYIICHUSAMU 3PCHUSA - Ay JUATIbHO;

- NPUMEHEHHE TPOTPAaMMHBIX CpPEACTB, 00ECIICUYMBAIONINX BO3MOJKHOCTH OCBOCHHUS HAaBBIKOB M YMEHHH, (HOPMHUPYEMBIX
TUCTIHTUTMHOMN, 32 CYET aNbTepPHATHBHBIX CTIOCOOO0B, B TOM YHCIIC BUPTYAIBHBIX JJAOOPAaTOPHA M CUMYJIAIIHOHHBIX TEXHOJIOTHIA;

- MPUMCHEHHE TUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHHI IS TIepeadl HHYOPMAIMH, OPTaHU3AIMH PA3INIHEIX (HOpM
WHTEPAKTHBHON KOHTAKTHON pPa0OThl OOy4aroIlerocs C IpErnojaBaTeNieM, B TOM YHCIC BEOMHAPOB, KOTOPHIE MOTYT OBITH
WCIIONIB30BaHBl [UIS TIPOBEINCHHUS BHPTYANbHBIX JIGKIHHA C BO3MOXKHOCTBIO B3aMMOJEHCTBHS BCEX YYAaCTHHKOB IHCTAHIIMOHHOTO
0o0y4YeHHs, TPOBENCHHUS CEMHHAPOB, BBICTYIUICHHS C JOKJIAAAMH M 3allUTHl BBITIONHEHHBIX DPa0OT, MPOBEACHWS TPEHHUHTOB,
OpTaHU3aINH KOJJICKTUBHOH PaboTHI,

- OPUMCHCHUC AUCTAHIIHOHHBIX 06pa30BaTeJ'II)HI)IX TEXHOJIOTHH JId OpraHu3anun (l)OpM TCKYLIETO U MNPOMEIKYTOUYHOI'O
KOHTPOJIA;

- YBCJIMWYCHHUC MNPOAOJDKUTCIIBHOCTU CAavdu 06y‘Ia}OIIII/IMC${ HUHBAJIUAOM WU JIMLIOM C OrpaHUYCHHBIMU BO3MOXKHOCTAMU
310pOBbiA (bOpM HpOMe)KyTO‘-IHOﬁ aTTCCTAallvuU I10 OTHOICHHUIO K yCTaHOBJ’IeHHOﬁ MMPOAOJDKUTCIIBHOCTU UX CAAYU:

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

- IPOJOJDKUTEIBHOCTH MOATOTOBKH 00YYaIOIIErocst K OTBETY Ha 3auéTe WM dK3aMeHe, POBOAMMOM B YCTHOI (opme, - He
6osiee yeM Ha 20 MUHYT;

- MPOJIOJKUTEIILHOCTH BBICTYIIICHHS 00YYaroIerocs MpH 3aiiuTe KypcoBoi paboThI - He Ooyiee 4yem Ha 15 MUHYT.
IIporpamma coctaBneHa B coorBeTcTBUU ¢ TpeboBanussMu PI'OC BO um ydeOHBIM TuIaHoM 1o HampaieHuio 23.03.01

TexHoNoruss TPaHCIOPTHBIX TMPOLECCOB M Mpoduiaro HoAroToBkd " IIpoekTHpoBaHWEe M YHpaBICHHE WHTEIUICKTYalbHBIMH
TPaHCIIOPTHBIMU CHCTeMaMH .
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1. CooTBeTCTBHE KOMIIETEHIMIi MUIAHUPYEMBIM pe3yJbTaTaM 00yueHHsl 0 JHCHHILTHHE (MOAYJII0)

Konx m HammeHoBanme | MHIMKaTOpbl AOCTH:KEHHMsl KoMmmeTeHUUil | OueHOYHbIE cpeacTBa TeKyIero
KOMIIeTEeHIIHH JJIs1 TAHHOM THCIMIIIHHBI KOHTPOJISI 1 MPOMEKYTOYHOI aTTeCTAllNN
K-3 - CrnocobeH | 3HaTh panMoHaibHBIE crocoObl TpuMeHeHus | Tekyuuii KOHTPOJIb:

MIPOEKTUPOBATH U | €CTECTBEHHOHAYYHBIX 3HaHui, | JlabopaTtopHbie pabOTHI IO TEMaM

YIPaBIAThH IT- | TeopeTnueckoro u  3KcrnepuMeHTanbHOro | Tema 2. OCHOBBI TMHEHHOTO

MIPOEKTaMHU, WCCIIEIOBAHUS B npoeCCUOHANBHOM | MPOrpaMMHUPOBAHUS

OCYLIECTBJIATD JIeSITeNIbHOCTH,  TeopeTuueckue  ocHoBbl | Tema 3. [IpuxiagHbie oNTUMU3AIMOHHBIE

TECTUPOBaHUE METOJIOB M MOJelel  HCCIelIOBaHUSl | METOJbI PEIICHHUs 3a/1a4 JUHEHHOTO

KOMIIOHEHTOB orepanui. POTPaMMHUPOBAHHS

WHPOPMAINOHHBIX Tema 4. Teopust ABOHCTBEHHOCTH

CHUCTEM, B TOM 4HCIE | YMETh palyoHaNIbHO npuMeHaTs | Tema 5. Pemenue 3ana4 Hea04uCIEHHOTO

HMHTEIUICKTYaJIbHBIX €CTeCTBCHHOHAYYHbIE  3HAHHSA,  METOMBI | MPOTPaMMHPOBAHUI

TEOPETHYECKOTO M 3KclepuMmeHTanbHoro | Tema 6. Pemenue 3amay HeTMHEITHOTO

HCCIICTOBaHUS B po¢eCCHOHANBHOH | MPOrpaMMHUPOBAHUS

JCSITEIBHOCTH, DEIIaTh 3aJadd JIMHCHHOTO

IPOTPaMMHUPOBAHHUS rpaduaecKuM u | TectupoBaHue Mo TeMam

CUMIUIEKCHBIM METOJIOM. Tema 1. OCHOBHBIE MOHATHS AUCIUTUTHHBI
Tema 2. OCHOBBI JINHEHHOTO

Brnagets  CIOCOOHOCTBIO — pAIMOHATBHO | MPOTPaMMHUPOBAHUS

MPUMEHSTh €CTECTBEHHOHAay4Hble 3HaHus, | Tema 3. [lpuknagHpie ONTUMU3ANMOHHBIE

METOMBI TEOPETHYECKOTO W | METOJBI peIIeHHs 3aa4 JINHEHHOTO

SKCIEPUMEHTATEHOTO WCCIICIOBaHMSA, | TIPOTPAMMHUPOBAHUS

METObI HCCIIEIOBAHUS onepanui B | Tema 4. Teopust ABOWCTBEHHOCTH

npodeccnoHaTEHOM EATETPHOCTH. Tewma 5. Pemntenue 3amad e 104YUCICHHOTO
MPOTPaMMHUPOBAHUS
Tema 6. Perienue 3a1a4 HEJTMHEHHOTO
MpOrpaMMHUPOBAHUS
IIpomesxkyTouHas aTTeCTALMSA:
3auém

2. Kpurepun onennBanus c(pOpMHPOBAHHOCTH KOMIETEHIMIA
3aurteHo He 3aurteHo
Kovmer Bbicoxkuid ypoBeHb | Cpennuii ypoBenb | Huskmii ypoBenb | Huke MOPOroBoOro
J— (OTJINYHO) (xopomo) (Y10BJIETBOPUTEJIbHO) YPOBHS
(Hey10BJ1€TBOPUTE/IbH
0)

IIK-3 3Haer parnuoHajbHble | 3HaeT OCHOBHBIE | 3HaeT otnensHble | He 3HAEeT
CrocoObl  MPUMEHEHHS | pallMOHalbHBIE  CIOCOOBI | palMOHANBHBIE CIHOCOOBI | palMOHANBHBIE CIIOCOOBI
€CTECTBEHHOHAYTHBIX PUMEHEHUS MIPUMEHECHHAS MIPUMEHECHHAS
3HaHUM, TEOPETHUYECKOTO | €CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYUYHBIX €CTECTBEHHOHAYYHBIX
U OKCIEPUMEHTAJIBHOTO | 3HAHUM, TEOPETUUECKOTrO U | 3HAHUH, TEOPETHUYECKOTO | 3HAHUM,

WCCIIEIOBAHUS B | 9KCIIEPUMEHTAILHOTO U DKCIEPUMEHTAJIbHOIO | TEOPETUUYECKOIO u
npoQeCCUOHATBHOM WCCIIETOBAHUS B | Hccle10BaHus B | DKCIIEPUMEHTAIBLHOTO
JIeSITEIbHOCTH, npoQeCCUOHATBHOM poheCCHOHATBHOMN HCCIIeIOBaHUs B
TEOPETUYECKUE OCHOBHI | AESITENbHOCTH, JIeSITEIbHOCTH, npo¢heCCHOHATBHOMN
METOAOB W  MOJENeH | TeopeTHUecKHe  OCHOBBI | TEOPETUYECKHE OCHOBHI | NESTEIHHOCTH,
HCCIIEIOBaHMs ONIEpalluid | METOAOB u MozeNed | METOOB W MOJENEH | TEOPETUYECKHE OCHOBBI

WCCNIEIOBAHUSL  OTEpalii, | UCCIIEIOBAHUS OIEepaluid, | METOIOB W MOJENeH

JIOITyCKast JIOTTycKas TUIIAYHBIE | MCCIIeJOBaHUSL

HE3HAYNTEIbHBIE OIIMOKH | OMIMOKH B PAaCCYXACHUIX | omeparuii

B paccyXIeHUIX U | u BBIBOZAX

BBIBOJIAX

Ymeer palMoHaIbHO
HPUMEHSTH
€CTECTBEHHOHAYYHbIE
3HAHMS, METOJIbI
TEOPETHYECKOTO u
9KCIIEPUMEHTAILHOTO
HCCIIeIOBaHUS B
npodeccnoHaTbEHOM
JeATeNbHOCTH, — pellaTh
3a7a9u JIMHEHHOTO
IPOrPaMMHUPOBAHUSA
rpagu4ecKum u

CUMIIJIICKCHBIM MCTOOM.

YMeer paunoHaibHO
TNPUMEHSTH
€CTECTBEHHOHAYYHbIE
3HAHHs, OCHOBHBIE METO/IbI
TEOPETHYECKOTO U
9KCIIEPUMEHTAILHOTO
HCCIICIOBaHMA B
npodeccnoHaTEHOM
JeSITeIPHOCTH, PeIIaTh
3a7a4M JTUHEHHOTO
MIPOTPaMMHUPOBAHHS
rpagu4ecKuM u
CHMIUICKCHBIM METOJIOM,

Ymeer patmonansHo | He ymeeT panmonanbHO
MIPUMCHSTh MIPUMCHSTh
€CTECTBEHHOHAYYHbIC €CTECTBCHHOHAYYHBIC
3HaHUS, OTJICNIbHBIC | 3HAHHS, METOJIBI
METOJbl TEOPETHYECKOTO | TEOPETUUECKOTO U

U OKCICPUMCHTAJIBHOTO | IKCIICPUMECHTAIBHOTO
HCCIICTOBAHUSA B | HMCclenoBaHUA B
npodeccruoHaTEHOM npodeccuoHaTEHOM
NESTeNPHOCTH,  PelaTh | AeATeNbHOCTH, PEeIaTh
3a1a4u JIMHEMHOIO | 3a/layyl JIMHEHHOTO
MIPOTPaMMHPOBAHUS MIPOTPaMMHPOBAHUS
rpaduyecKum u | rpaguyeckum u
CHUMILICKCHBIM CHUMIUIEKCHBIM METOJIOM.




JOOITyCKas MCTOOOM.O, JOITyCKas

HE3HAYMTEIIbHBIC OIIMOKHU THIINIHBIC OIIHOKHU B

B BI)I60p€ palrOHAaJIbHBIX pacCyKACHUAX u

MCTOOOB. BBIBOJIaXx
BJ'IaIlCCT CITOCOOHOCTBIO BJ'IaIlCCT CITOCOOHOCTBIO BnazxeeT CITOCOOHOCTHIO He BJIaZACCT
palrOHAJIbHO MIPUMCHATL | pallMOHAJIbHO IPUMCHATDH palMOHAJIBbHO MMPUMEHATH CIIOCOOHOCTEHIO
€CTCCTBCHHOHAYYHbIC €CTCCTBCHHOHAYYHbIC €CTCCTBCHHOHAYYHBIC panroOHAaJIbLHO
3HaHus1, MCTOIbI 3HaHUs, OCHOBHBLIC MCTOAbI | 3HAHUWA, OTACJIBHBIC NMPUMCHSATH
TCOPETUYCCKOI'o 1 TCOPETUYCCKOI'o 1 METOAbI TCOPETUICCKOI'O €CTCCTBCHHOHAYYHBIC

OKCIICPUMECHTAJIBHOT O
HCCICO0BAHUA, MCTOOBI

OKCIICPUMECHTAIIBHOT O
HCCICO0BAHUA, MCTOOBI

1 OKCIICPUMEHTAJIBHOTO
HUCCICOAOBaHUsA, MCTOIBI

3HaHUA, MCTObI
TCOPETUYCCKOTO U

UCCIIEZIOBaHMS OIepanuil | MCCIeJOBaHMS ONEpanuii B | MCCIEAOBAHUS ONEPalid | SKCIIEPUMEHTAIBHOTO
B nIpodeccrnoHaIbHOM npodeccnoHaTbEHOM B npodeccHoHATEHOM HCCIIeIOBAHUS, METOIBI
JEATeIIBHOCTH JEATEeIIBHOCTH, NOIyCKast JIESITEIbHOCTH, AOIyCKas | MCCIEAOBAHUS
HE3HAYMUTEIbHBIC OMMOKY | TUHNHWYHBIE OINOKH B orepanui B
B BBIOOpE palMoOHaIbHBIX paccyXIeHUSIX U npodeccHoHaNBLHON
METOAOB BBIBOJAX JIeSITEIILHOCTH
3. Pacnipeaenenne oneHok 3a popMBbI TEKYIIero KOHTPOJISA M IPOMEKYTOYHYI0 ATTeCTALHIO
Texymuii KOHTPOJIb!
JlabopaTtopHsie pabOTHI IO TEeMaM
Tema 2. OCHOBBI IMHEHHOTO NMPOTPaMMHUPOBAHUS
Tema 3. [lpuxiagHble ONTUMU3ALUOHHBIE METOIBI PEILICHHUS 33]1a4 JMHEMHOTO IPOrpaMMHUPOBAHHUS
Tema 4. Teopust 1BONCTBEHHOCTH
Tema 5. Pemienune 3aau He104MCIEHHOTO IPOrPAMMUPOBAHUS
Tema 6. Perienue 3aau HEJTMHEHHOTO IPOTPaMMUPOBAHUS
TectupoBaHue 1o TemMam
Tema 1. OCHOBHBIE MOHATHS AUCIUTITHHBI
Tema 2. OCHOBBI TMHEHHOTO MPOrPaMMHUPOBAHUS
Tema 3. IIpuknagHsle ONTUMHU3ALHMOHHBIE METOIBI PEILICHUS 3aJay JIMHEHHOTO MTPOTpaMMHUPOBaHUS
Tema 4. Teopust IBONCTBEHHOCTH
Tema 5. Pemenne 3aa4 nes04MCIeHHOTO IPOTPaMMHUPOBAHUS
Tema 6. Penienue 3a1a4 HEJIMHEHHOTO IPOTPaMMUPOBaHUS
BrlmonHeHHEe  Ka)kAOTO  OLEHOYHOTO  CPEACTBA  OIEHMBAETCS MO  IIKaje: OTIWYHO, XOpOINO, YIOBIETBOPHTEINLHO,
HEY/I0BJICTBOPUTEIEHO.

O6H.[aﬂ OIICHKA 3a TeKyH.[I/Iﬁ KOHTPOJIb IPEACTABIIACT coboit CpeaHEC 3HAYCHUEC MCIKAY MOJYUCHHBIMU OLICHKAMH 3a BCC OLICHOYHBIC
CpeacCTBa.

IIpome:xyTOuHas aTTecTAUMS — 3a4ET.
HpOMencyTqua;I aTTecTanusa HpOBOIII/ITCSI I10CJIC 3aBepmeHI/m I/I3y'-IeHI/IH JUCHUIUINHBI HWJIM €€ YaCTu B (bopMe, onpeﬂenﬂeMoﬁ
y4eOHBIM TJIAHOM 00pa30BaTENBHON MPOTPaAMMBI C IENBIO OLEHUTh pabOTy O0YyYaromerocs, CTEeNeHb YCBOSHUS TEOPETHUECKHUX
3HaHU, ypOBEHb CYOPMHUPOBAHHOCTH KOMIETEHIIHH.
[IpemonaBaTens, NPUHUMAKOIIMI 3a4eT OOCCIIEYMBACT CIYYalHOE pacCHpelCICHHE BAPUAHTOB 3a4YCTHBIX 3aJaHUA MEKIY
00yJaroIUMUCS C TMOMOIIBI0 OWIICTOB W/WIM C MPUMCHCHHEM KOMITBIOTECPHBIX TEXHOJIOTHIA, BIPABE 3aJaBaTh OOYYAIOLICMYCS
JIOTIOTHUTEIBHBIC BOIPOCHI U JaBaTh NOTIOTHUTEIBHBIC 3aIaHUS IIOMUMO TEX, KOTOPHIC yKa3aHbI B OWIICTE.
3aueT mpoBOAUTCS MO OwieraM. B kaxkaoMm OuiieTe MBa OLICHOYHBIX CPEICTBA: YCTHBIM WM MUCHMCHHBIH OTBET HA BOIPOC U
pelieHue 3a1aqu.
BrinosnHenue Kaxaoro 3aaHus 3a MPOMEXYTOUHYIO aTTECTALMIO OLIEHUBAETCS M0 IIKaJe: OTIIMYHO, XOPOILO, YJOBIETBOPUTEIBHO,
HEYIOBJIETBOPUTEIHHO.
OO6m1ast oreHKa 32 MPOMEXYTOUYHYIO aTTECTAIHNIO TPEACTaBIsIET co00il cpeqHee 3HaUSHIE MEXKAY IOTydeHHBIMH OIIEHKaMH 3a BCe
OIICHOYHBIE CPENICTBA MPOMEKYTOUHOM aTTECTAIHUH.
B cinygae HEBO3MOKHOCTH yCTaHOBJICHHUS CPEAHETO 3HAUCHUS OIICHKH 32 MPOMEKYTOUYHYIO aTTECTAINIO (HAIPUMED, «XOPOIII0» WITH
«OTJIMYHOY), UTOTOBAs OIIEHKA BBICTABIISICTCA DK3aMEHATOPOM, HCXOMAS M3 MPHHIUIA CIPABEIINBOCTH M OSCIIPHCTPACTHOCTH Ha
OCHOBAHMH OOIIETO BIIEYATIICHAS O KaUeCTBE M JOOPOCOBECTHOCTH OCBOCHHUS O0YJAIOITMMCS JUCIUTUTAHEI (MOIYIIS).

Buae! onieHoK:

Jns 3auera:

3auyTeHo

He 3aureno

4. OueHoOYHbIE CPECTBA, MOPSIAOK HX MPHMEHEHUs H KPUTEePHH OLleHUBAHUS

4.1. OueHo4YHBbIE CPeCTBA TEKYLIEro KOHTPOJIS

4.1.1. JlaGopaTopHbIe padoThI

Tema 2. OCHOBBI JINHEHHOT'O IPOTPAMMUPOBAHUS

Tema 3. [IpuknaaHble ONTUMHU3aMOHHBIE METO/IbI PEIICHNS 3a/1a4 JIMHEHHOTO MPOrpaMMHPOBAHUS
Tema 4. Teopust 1BOHCTBEHHOCTH



Tema 5. Pemenue 3a1a4 1eI0YMCICHHOTO POTPAMMHUPOBAHUS
Tema 6. Pemenue 3agau HeTMHEHHOTO IPOrPAMMUPOBAHUS

4.1.1.1. Ilopsinok npoBeaeHNsI.

JlabopaTopHbie pabOTHI IPOBOJATCS B Yachl ayAUTOPHOU pabOTHI.
[lepen BbIMONHEHUEM KaX/I0W pabOTBl CTYAEHTHI-0aKajaBpbl IOJDKHBI IPOPa0OTaTh COOTBETCTBYIOIIMI Martepual,
HCTIONB3Ys KOHCIIEKTHI TEOPETUIECKUX 3aHATHH, TEPUOAMICCKIE U3AaHNUs, yIeOHO-METOANIECKHE TOCOONS 1 yUEOHHUKH.
[To oxoHuaHWH 3aHATHI CTYAEHTH 0(QOPMIIIIOT OTYET O KaXXI0U paboTe, coOoas cueayrouyn Gopmy:
e HammeHOBaHUE TEMBI;
e Ilexns paboTsr
e 3anmaHue W copepiKaHUe BHIIIOJTHEHHOH paboTHI,
e [IuceMeHHBIE OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI.
e  BrIBoJBI 110 IIpOJIesIaHHON padoTe.
L CIHHCOK UCHOJIBL30BAHHBIX HCTOYHHKOB.

4.1.1.2 Kpurepuu ouleHHBaHMSA

OueHKa «OTJIMYHO»CTABUTCS, €CJIH 00yYaIoUIuiics:

[IpaBuiapHO BBITIONHUI BCE 3afaHUs. [IpoeMOHCTPHPOBA BRICOKHH YPOBEHB BIAJACHUS MaTepuanoM. [IposBIeHBI PeBOCXOTHBIE
CHOCOOHOCTH MTPUMEHSTH 3HAHUS M YMEHUS K BBHITIOJHEHNIO KOHKPETHBIX 3aaHUH.

O11eHKa «XOPOLLIO0)» CTABUTCSA, €CJIU 00yYaroluiics:

IIpaBunbHO BBITIONHWI OONBIIYI0 YacTh 3amaHuil. [IpUCYTCTBYIOT HE3HAUWTENbHBIE OMMOKH. [IpOoIEeMOHCTPUPOBAH XOPOIIU
YPOBEHb BIIQACHUS MaTepHaioM. [IposBICHBI cpefHne CHOCOOHOCTH NPUMEHATH 3HAHWS W YMEHHS K BBIITOJHEHHWIO KOHKPETHBIX
3aJaHUH.

OueHKa «y10BJ1eTBOPUTEIbHO»CTABUTCS, €CJIU 00ydalommiics:

3amaHus BBIIOTHHUI OOJiee YeM HAIoJIOBHHY. [IpHUCYTCTBYIOT cepbhE&3Hbie OIMOKH. [IpoeMOHCTPUPOBAH YAOBICTBOPUTCIHHBIN
YPOBCHb BJaJCHHUS MaTepuaioM. [IposiBICHBI HU3KHE CHOCOOHOCTH MPHMEHSTh 3HAHUS M YMEHUS K BBITIOJIHEHUIO KOHKPETHBIX
3aJ[aHuM.

OuneHka «HeyT0BJETBOPUTEIBLHO» CTABUTCS, €CJIM 00yYAIOIIUTiCS:

3amaHusa BBHITOJHWII MEHEE YeM HarmoJoBHHY. [IposeMOHCTpHpOBaH HEYIOBICTBOPHUTEIBHBI YPOBEHb BIAICHUS MAaTEPHAIOM.
[IposiBI€HBI HEZOCTaTOYHBIE CTIOCOOHOCTH IPUMEHSTH 3HAHHUS M YMEHHS K BBITIOTHEHHIO KOHKPETHBIX 3a1aHMUH.

4.1.1.3. Conep:xaHue OlIeHOYHOTO CpPeaCTBA
Tembr 2-6

JlabopaTopHas padora Nel

I'padmyeckoe pemrenue 3a1a4u JMHEHHOI0 NPOrPaMMHUPOBAHUS
Pemmre rpaduuecku cienyromme 3a1aum.

1. ®upma BeIMycKaeT miuaTbs ABYX Mozeneil A u B. Ilpu stom mcnoms3yercs
TKaHb Tpex BW10B. Ha m3rotomnenue ogHoro miaths Moaenu A tpedyercs 2 M TKaHH
NIepBOTO BHMIA, | M TKaHM BTOPOro BHAA, 2 M TKaHH TpeThero Buaa. Ha usrotoBneHue
OJHOro IIaths MoAenu B Tpedyercs 3 M TkaHM nepBoro Bua, | M TKaHM BTOPOro
BHJa, 2 M TKaHW TPETHEro BH7A. 3amachl TKAHM TMEPBOTO BHAA COCTABIAIOT 21 M,
BToporo Buaa - 10 m, Tpetbero Buaa - 16 M. Beinmyck oqHoro usnenus tuna A npuHOCHT
noxon 400 g.en., ogaoro u3nenus tuna B - 300 men.

CocTapbTe MIaH MPOU3BOICTBA, 00ECIIEUNBAOIINIT (hHpMe HAHOONBIIHI TOXOL.

2, llpu oTKOpME KaiI0€ KUBOTHOE JAODKHO NOJYYMTh HE MeHee 9 ej.
MUTATEILHOTO BEIECTBA S|, HE MEHee § €. BEIIeCTBa S, U He MeHee 12 el1. BelecTea
S;. Jlna cocTaBneHus panMoHa MCMONB3YOT JBa Buaa kopma. CoxepikaHue
MUTATEIbHBIX BEIIECTB B | Kr KaJ0ro KopmMa M CTOMMOCTb KOpMa MNpPHBEJIEHBI B

Tabnuue:
Cojeprkanue NUTaTeNbHBIX
[TutaTenbHOE BEIIECTBO BElLECTB B | Kr kopma (en.)
Kopwm 1 Kopm 2
S, 3 1
S, 1 2
S5 1 6
Croumocts | kr kopma (1.e1.) 4 6

CocraBbTe  JAHEBHOI pauuoH H}’){{HOﬁ IMUTATC/IbHOCTH, MHWHHMH3HPOBAB
JACHEIKHBIC 3aTPaThl HA 3TOT pallMOH.



3. Pemmre rpaduyecku 3anady JuHelHoro nporpammupoBaHus. Haiinure
MaKCHMaJIbHO€ H MUHMMAJIbHOE 3HAYEHHE 11eJIeBOi (PyHKIMH.
F =x, +x, — max (min)

3x, +x, 28,
X +2x, 26,
x—x;, £3,

raex,;,x, = 0.

JlabopaTopHasi padora Ne2

CHUMILIEKCHBI MeTO/A pelieHUs 3212491 INHEHHOT 0 IPOrpaMMHPOBaHHS

Pemmite ¢cHMITIEKCHBIM METOJOM CIeyIonIHe 3a1atH.

3x; +4x, —» max

1.
J |+ 2x, +x, =4,

"\l +x, +\<:8

x, 20, j= 15.

2. F=x,—x, - max

5 cemecTp
JlabopartopHnas padora Ne3

Pemenne OJHOMHACKCHBIX 3aJa4 JIMHEHHOTO mporpaMMHpOBaHus € UCIIOJIB30BAHUEM Microsoft Excel

Jist Toro utoOs! peruth 3agavy JIIT B TabnmmuaoM penakrope MicrosoftExcel, He0OX0AMMO BBIIOIHUTH CIICIYIOIIUC
JIEUCTBHSL.

1BBecTH ycnoBue 3a1auu:

CO3/aTh SKpaHHYIO (hOpMY AJis BBOAA YCIOBUS 3aJauH:

. MEPEMEHHBIX,

. neneBoit hyuxun (11D),

. OrpaHUYCHHUI,

. I'PaHUYHBIX YCIIOBHIA;

BBECTHU UCXOJHbBIE JaHHBIE B SKPAaHHYIO QOopMYy:

- k03 unuertsr LD,

. KOX(HUIHEHTHI IPH ITEPEMEHHBIX B OTPAaHHICHHUSX,

. IIpaBbl€ YacTH OTPaHUYCHUI;

BBECTHU 3aBHCUMOCTH M3 MaT€MaTUYECKOM MOJENHU B SKPaHHYIO (OpMY:
| |

¢dbopmyny mns pacuera LD,

u (hopMyIIBI 1S pacdyeTa 3HaUYESHUH JIEBBIX YacTel OTpaHUYeHU;

3anath LD (B okHe «[louck pemieHus»):

u LIEJICBYIO STYCHKY,

u HamnpasieHue ontumuzanuu L D;

BBECTU OTPAaHUUYEHUS U TPaHUUHBIE ycI0BHs (B OkHE «llouck pemeHus»):

. STYEHKH CO 3HAYCHUSAMH TIEPEMCHHBIX,

u TpaHUYHBIC YCJIOBUA MJIS1 JOIMYCTUMBIX 3HAYCHUI IMCPEMCHHBIX,

u COOTHOUICHUA MECXKIY ITPABBIMU 1 JICBBIMH YaCTAMU OFpaHI/I‘{eHI/If/'I.

2PemmuTh 3a1a4y:

a) yemanosums napamempol peuieHus 3a0ayu (B okae «I1OUCK perneHus»);



b) sanycmums 3a0ayy Ha pewenue (B okHe «[I0MCK peLieHus»);

C) evlopams  popmam 6b18600a peuienus (B OkHe «Pe3yIbTaThl TOUCKA PEIICHUS ).
MMPUMEP PELLIEHW S OJITHOUHJIEKCHOM 3AJIAUM JITT
PaccmoTpuM npumep HaX0KJIEHUS PELEHUs IS ClIeyolel ofHOuHIeKcHOH 3anaun JIIT:

L(X )=130,5x, +20x, + 56x, +87,8x, — max;
—L8x, + 2x, + x, —4x, =756,

—6x, +2x, +4x, —x, 2450, (1.1)
4x —15x, +10,4x, +13x, <89,
x,20,j= 14

BBO/J UCXOJHBIX JTAHHBIX

Co30anue 3KkpaHHol hopmbl U 8600 8 Hee YCI08Us 3A0ayU
DkpanHas hopma Juts BBOJA ycioBwii 3aauu (1.1) BMecTe ¢ BBEJICHHBIMU B HE€ UCXOIHBIMU JJAHHBIMU IPEJICTABIICHA HA
puc. 1.1.

X Microzoft Excel - Npumep_1_xls

”@ Paiin [Npaeka Bua Boraeka Popmar Cepeuc JdaHHele Okpo 7 ;lilﬂ

Fé | =|
A | B | ¢ | o | EJ] F | & | H [ =

1 NMEPEMEHHLIE —
2 |Mma A1 #2 3 74

3 | 3Hauenue | | | | |

4 |HueeH.rp. 0 0 0 0 LD

5 3Ha4YeHWe  Hanpaen.

6 |Kosg. L® 1305 20 g6 878 Jmax

7

] OMPAHHUYEHHA o
9 |Bug INee. yacte 3Hak Mpae. 4acTe

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

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

12 |Orpan.3 4 -1.58 104 13 <= g4
I41|q1|>|bl|\nucﬂ Annets £ 4] | i

Puc. 1.1. Dxpannas popma 3amaun (1.1) (xypcop B siaetike F6)

B okpannoit ¢Qopme Ha puc. 1.1 KakIoH TEepeMEHHOW M KakaoMy KO3(DQHIHMEHTy 3aJayd IOCTABJIEHA B
COOTBETCTBHE KOHKpeTHas sueiika B Excel. MMs sueiiku cocTtouT u3 OyKBBI, 00O3HAuaromiei cronber, u UQPHI,
0003HAYAKOIIEH CTPOKY, HA MEPECEYCHUH KOTOPBIX HaxomuTcsi oObekT 3amauu JIII. Tak, HanmpuMep, MEpEeMEHHBIM 3a1a4u
(1.1) cootBerctByIOT stueiixu B3 (X1), C3 (*2), D3 (*3), E3 (*4), kospduumentam L[d coorsercTByIoT siueitku B6 (€1~
130,5), C6 ( €2 = 20), D6 ( ©3 = 56), E6 ( €4 = 87,8), npaBbIM YacTsIM OrpaHHYEHHIT COOTBETCTBYIOT stueitku H10 ( by = 756),

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

B600 3asucumocmeti uz mamemamuyeckoi Mooenu 8 IKPAHHYIO hopmy
3aBucumocTs jurg LD
B sueiiky F6, B xotopoit Oynmer otoOpaxarbcsi 3HadeHue 11D, HeoOXoamMo BBecTH (GOpMyIy, MO KOTOPOH 3TO
3HaueHue Oyzaer paccuntano. CormacHo (1.1) 3Hadenue [1® onpenensercs BepaxxeHUEM

130,5x7 + 20xp + 56x3 + 87,8x4 (1.2)
Hcnonp3ys o003HaYeHHs COOTBETCTBYHOMMX stueek B Excel (em. puc. 1.1), popmyny mist pacyera LD (1.2) moxHO

3aIMCaTh KaK CYMMY MPOM3BENCHHI KaKI0# U3 sTYeeK, OTBEACHHBIX Ul 3HAaUeHHH repeMeHnbix 3aaaun (B3, C3, D3, E3), na
COOTBETCTBYIOIIYIO SUEHKY, OTBEACHHYIO 111 Kodddumnmentos 1D (B6, C6, D6, E6), To ecTb

B6 x B3+ C6 x C3+ D6 x D3+ E6 x E3. (1.3)
Yto06sI 3amath Gopmyiry (1.3) HeoOX0aMMO B siUeliKy F6 BBeCTH ciiemyroliee BEIpaKeHUE B HaxaTh KiaBuiry «Enter»
=CYMMIIPOUN3B(B$3:E$3;B6:E6), (1.4)

re CUMBOJ $ mepe HOMEpPOM CTPOKH 3 O3HAYaeT, 4TO MPHU KOMHUPOBAHUH ATON (OPMYJIbI B JAPYrHe MECTa JIHUCTA



Excel HomMep cTpoku 3 HE U3MEHUTCS;

CHUMBOJI: 03HAYaeT, 9TO B hopMyiie OyIyT UCTIONB30BAHbBI BCE TUYCHKH,
PACIIOJIOKEHHBIC MEXy sYCHKaMU, YKa3aHHBIMHU CJIEBa W CIIpaBa OT JBoeTouus (Hampumep, 3anuch B6:E6 ykassiBaer Ha
sueiiku B6, C6, D6 u E6). ITocie atoro B nieneBoii suetike noseutcs 0 (HyneBoe 3HadeHue) (puc. 1.2).

> Microsoft Excel - Npumep_1_xls

”ﬁ Paiin MNpaeka Bug Boraeka 9Popmar Cepeuc JaHHeie OkHo 7 ;Iilﬂ

Fé =] =| =CYMMMIPOW3E(E$3: E$3; B6:E6)
A | B [ ¢ [ b [ E| E | 6 | H | —

1 NMEPEMEHHLIE —
2 |HMma #1 #2 #3 X4

3 |3HaveHue | | | | |

4 [HexeH.rp. 0 0 0 0 L@

] 3Ha4eHwe  Hanpagn.

6 |Kosp. L | 1305 20 56 878 Omax

7

i OrPAHHYEHHA i
9 |Bug Iee. 4acTe 3Hak [Npae. 4acTe

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

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

12 | Orpan.3 4 -1.5 104 13 0== g3

I11|q4 [ [ wfs macT1 4 Mcts [/ | 4] | L”J

Puc. 1.2. Dxpannas popma 3amaun (1.1) mocire BBoga Bcex HE0OX0AUMBIX hopMyr (Kypcop B staeiike F6)
[Mpumeuanuel.l. CymectByer apyroi coco0 3amanus GpyHkmid B Excel ¢ moMomsio pexmimMa «BcTaBka
GyHKIUREY», KOTOPBIN MOKHO BBI3BaTh u3 MEHIO

«BcTaBkay WM MPU HAXKATHH KHOTIKH « fx «Ha CTaHJAPTHOH MaHelu HHCTpyMeHTOoB. Tak, Hanpumep, popmyiy (1.4) MoxHO
3a1aTh CIEAYIOUIM 00pa3oM:

. Kypcop B none F6;

. Ha)KaB KHOIIKY « fx »,BbI30BHTE OKHO«MacTep QyHKumit — mar 1 u3 2»;

. BeIOepHTE B OKHE «KaTeropus» kareroputo «MaTeMaTudecKuey;

u B okHe «DyHKIMs» BeIOepuTedyHKIIMI0o CYMMITPOU3B;

. B mosiBuBmemMcst okae «CYMMIIPOM3B» B ctpoky «MaccuB 1» BBemute BhipaxkeHne B$3:E$3, a B

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

. oCJIe BBO/IA siueeK B CTPOokH «MaccuB 1» 1 «MaccuB 2» B OKHE
«CYMMIIPON3B» mosBsATCS YHCIOBBIC 3HAYCHUS BBEACHHBIX MacCHBOB (cM. puc. 1.3), a B okpaHHoi popme B siueiike F6
MOSIBUTCS TEKYIllee 3HaAUCHIE, BEIYUCICHHOE M0 BBEJICHHOH popmyiie, To ecTh 0 (Tak Kak B MOMEHT BBOJIa (JOPMYIIBI 3HAUCHHUS

MEPEMCHHBIX 3aJa4un HyJ'IeBLIe).

YMMIPCM3E
Maccve] | TEEEII, | - 0;0;0;0;
Macce2 |B6:E6 d = 1130,5;20;56;587,5}
MaccHe3 I :‘J =
=0

BOEPALLAET CyMpy HDDH3BEﬂEHHﬁ COOTEETCTEYHIWHMX 3NEMEHTOE MaCCHEOE,

MaccHel: MaccHE L MaccHEZ; ... 0T 2 A0 30 MAatCHEOE, YEM KOMOOHEHTE] HY ¥HO
MEpEMHOXHTE & SaTEM CNO¥HTE, BCe MAacCHERl A0N¥HEI HMETE DAHY H
TY¥E PAEMEPHOCTE,

@ | IHaqeHHe: 0 Ik I QTMEHS

Puc. 1.3. Brog dopmyisl st pacuera LId B okHO «Mactep QyHKumii»



3asucumocmu Onia 1e6bix yacmeu 02paHuyeHull
JleBpie wacTu orpanmueHuil 3amaun (1.1) mpencTaBiISOT CO0OW cymmy npouszsederutl KaXIOW W3 SYCCK,
OTBEJICHHBIX ISl 3Ha4YeHWi mepeMeHHbIX 3anaun (B3, C3, D3, E3), Ha cOOTBETCTBYIOUIYIO SUCHKY, OTBEACHHYIO JUISI
KO3 unreHToB KoHKpeTHOro orpanmyenus (B10, C10, D10, E10 — 1l-e orpanmmuenme; B11, C11, D11, E1l - 2-¢
orpannyenue u B12, C12, D12, E12 — 3-e orpannuenue). @opmyiibl, COOTBETCTBYIOLIHE JIEBBIM YacTSIM OTPaHHYCHUMH,
mpeacTaBiIcHb! B Ta0M. 1.1.

Tabauya 1.1
®DopMyIbl, onHckIBatoNIIe orpanndeHus moaen (1.1)

JleBast yacTb orpaHuueHUs ®dopmyna Excel

-1,8X1 + 2X2 + X3 - 4X4 wim
=CYMMITPOU3B(B$3:E$3;B10:E10)

B10x B3+ C10 x C3+ D10 x D3+ E10 x E3

-6x1 +2xp + 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 i
=CYMMIIPOU3B(B$3:E$3;B12:E12)
B12 x B3+ C12 x C3+ D12 x D3 + E12 x E3

Kak BumnO 13 Tabmd. 1.1, hopmyIsl, 3agaromie IeBbIe YacTH OrpaHndYeHni 3agaqu (1.1), oTnngarores apyr oT Apyra
u oT ¢opmynsl (1.4) B ueneBoii siueiike F6 TOIBKO HOMEPOM CTPOKH BO BTOPOM MaccHBe. DTOT HOMEpP OIpeAeNseTcs TOu
CTPOKO#, B KOTOPOH OrpaHWYEHHE 3aIllicaHo B dKpaHHOH Qopme. [osToMy aist 3ajaHust 3aBUCUMOCTEH /ISl JIEBBIX YacTed
OTPaHMYECHUH JOCTATOYHO CKOMHMPOBATH (POPMYITy W3 IENIEBOH SUEHKM B SUEHKH JICBBIX 4yacTel orpanmdeHuid. /s storo
HEOOXOINMO:
. IIOMECTUTh Kypcop B Iojie LienieBod syelikn F6 n ckonmpoBate B Oydep comepkumoe stueiiku F6
(xnaurramu «Ctrl-Insert»);

. MTOMENIATh KypCop MOOYEPEIHO B MMOJIS JICBOW YaCTH KaKIOr0 M3 orpaHuyeHui, To ects B F10, F11 uF12,
1 BCTaBIAITH B OTH MOJIs cofepxumoe Oydepa (kmaBumamu «Shift-Insert») (mpu 3TOM HOMEp sY€eK BO BTOPOM MacCHBE
(dbopmyibl OyIeT MEHSTHCS HA HOMEP TOU CTPOKH, B KOTOPYIO Oblila Mpou3Be/IeHa BcTaBKa u3 Oydepa);

. na skpane B noysix F10,F11 u F12 nosurcs 0 (HyneBoe 3Hauenue) (cMm. puc. 1.2).

I[TPOBEPKA ITPABWJIBHOCTHU BBEJAEHWA ®OPMVYJI

Jli1s NpOBEPKU NPAaBUIBHOCTH BBEIESHHBIX (DOPMYJI POM3BOAMTE MOOYEPEAHO IBOWHOE HAXKATUE JIEBON KIIABUIIM
MBILIK HA sueliku ¢ popmynamu. [Ipu 3TOM Ha IKpaHe paMKOUM OYayT BBIIEIATHCS sMEHKU, HCIONb3yeMble B popmyiie (puc.
1.4u L.5).



. Microsoft Excel - NMpumep_1.xls
”ﬁ Paiin [paeka Buo Boraeka Popwar Cepeuc Jandeie OkHo 7 ;[ilﬂ
cvmmiPomse | v| X o =] =CYMMNPOM3E(ES3:E§3;B6:ER)
A [ B [ c | b [ E [ F | &6 | F
1 NEPEMEHHLIE —
2 |[Mma el b 3 =l
3 | ZHavenue | | | | l
4 | HeeH. . ] ] 0 0 U
5 JHaveHre Hanpaen.
6 |Foad. LT | 1305 20 s 87,8 =CYMMNPOW3EB(BE53: Eb3, BE: EE)
7
a OrPAHHYEHKWA B
9 |Bun Nee. vacTe | 3HaK Npae. 4acTe
10 |Orpad. 1 -1 2 1 -4 0= =]
11 |Orpan.2 A 2 4 -1 0l== 450
12 |Orpax.3 4 15 104 13 0== a9
13 b
4|4 [ et f McTs | 4] | LIJJ

Puc. 1.4. TIpoBepka nmpaBUIBHOCTH BBEJACHMSI (POPMYIIBI B IIEJIEBYIO stueiiky F6

. Microzoft Excel - Npumep_1 . xls
”ﬁ FPaiin [lpaeka Bug Bcraeka Fopmar Cepedc JadHeie OkHo 7 -|5’|£|
CymMIPCMEE | v| X o =| =CYMMNPOMIB(ES3ES3E12:E12)

A | B | ¢ | b [ E | F | G | =
1 NMEPEMEHHBIE —
2 [Mma A1 #2 #3 A4
3 |ZHauenue | | | | l
4 |HuH.rp. 0 0 0 0 L
5 3HaveHue Hanpaen.
B |Koad. L 1305 20 56 878 O]max
7
g OrPAHHUYEHHWA i
9 |Bun INee. vacte | 3Hak MNpae. 4acTe
10 | Orpan. i -1.8 2 1 -4 0= 756
11 |Orpan.2 £ 2 4 -1 0 == 450
12 |Orpan.3 | 4 -4 104 13=|=CYMMI'IF'OH3EF[EF$3:E$3;B12:E12]|
13 b
{4 [ [P mer 1 {nera / [«] | ©

Puc. 1.5. TTpoBepka npaBWIBHOCTH BBeACHHUS (HOPMYIIBI B siaeiiky F12
JUIS IEBOM YacTH OTpaHUueHus 3

3amanue mneneBor GpyHKIIUU

JlanpHeimume qecTBYsI MPOU3BOIATCS B OKHE «IloHCK pemeHus», KOTOpoe BhI3bIBacTcs U3 MeHo «CepBuC» (puc.

1.6):
u MOCTaBbTC KYPCOp B MOJIC «YCTaHOBUTH HCJICBYTO ﬂqeﬁxy»;

u BBEJIUTE aJpec IeeBoil siuekiku $F$6 minm cuenaiite oHO HAXATHE JEBOW KJIABHUIINK MBIIIH HA IEIEBYIO

S4YelKy B 9KpaHHOU (opMe - 3To OyJieT paBHOCHIBHO BBOJY a/ipeca C KJIaBHaTyphbl;

. BBeAUTE HampasieHue ontuMmuzanuu 1D, menkHyB oauH pa3 JIeBOW KIJIABHUILIEH MBIIIU MO CEIEKTOPHOM

KHOIIKC «MaKCUMAJIbHOMY 3HAYCHUIO».



Mouck pewexnun E E3 |
BEINONHKTE I

PagHoi: (¢ MAKCHMANEHOMY SHAHEHHHD " sHauenmo: |D
= = SaKpEITE

8 MHHMMANEHOMY SHIYEHHHD

¥WCTAHOEMTE LENEEYHD

EHMEHAA AHEHKH:
|$B$3:3E43 ] MpeanonowmTe |
$B3:9E53 == B4 a4 =] AoaenTe |
FFE10 = §HEL0
$FE11 == §H$11 MEMEHMTE |
$F12 <= $HS1Z BOCCTAHOEMTE |
ll ¥ AanKTE I
Cnpaeka |

Puc. 1.6. OxHo «ITouck pemenus» 3anaqu (1.1)
B600 oepanuuenuil u epanuunbix ycrosuii 3adanue sueex
nepemeHHbIX
B okno «llouck pemenusi» B moise «M3mMeHss TUSHKN BIULIUTE aapeca
$B$3:3E$3. HeoOxomuMble agpeca MOKHO BHOCUTE B 110Jie «MI3MEHss SYEHKIM» M aBTOMATHYECKH TTYTEM BBIIETIEHHS MBILIBIO
COOTBETCTBYIOIIHUX SYECK MEPEMEHHBIX HEITOCPEICTBECHHO B KPaHHOM (hopMe.

3adanue epanuunbix ycaosuil 0is QONYCMUMbIX 3HAYEHUU NepeMEeHHbIX
B namewm ciyuae Ha 3HaUYEHUS MEPEMEHHBIX HAKJIAAbIBAETCS TOJbKO T'PAHUYHOE YCIOBHUE HEOTPHULATENBLHOCTH, TO
€CTh MX HWXKHSS TPaHHUIIA TOJDKHA OBITh paBHA HYIO (cM. puc. 1.1).

" Haxmute kHOTIKY «/]00aBUTBY, MOCIE Yero MOsIBUTCS OKHO «Jo0aBneHue orpanmyeHus» (puc.1.7).

. B none «Ccpuika Ha s9eiiKy» BBEIUTE afpeca SUeeK MepeMeHHBIX
$B$3:$E$3. D10 MOXKHO cpmenmaTth Kak ¢ KIABHATyphl, TaK M IIyTeM BBIICICHUS MBIMIBIO BCEX SYEEK IEPEMEHHBIX
HENOCPECTBEHHO B SKPaHHOMH (opme.

. B mone 3HaKa OTKpOWTE CIIMCOK MpeTaraeéMbIX 3HAKOB U BEIOEpHUTE * .

" B none «OrpanuueHue» BBeAUTE ajpeca sSUeeK HIDKHEHW TpaHUIbl 3HAYEHUH NEepEMEHHBIX, TO €CTb
$B$4:$E$4. Nx Takke MOXKHO BBECTH IyTEM BBIIEIEHHS MBILIBIO HEMOCPEACTBEHHO B 9KPaHHOU (GopMe.

JlofaeneHHe orpaHHYeHHA 7]

CCbINKka Ha AYerky: Or paHHYEHHE:

B3 $E43 B == x| |=$B44:4E44] 5

O I OTHMEHS | AobaEMTE | i_MpaEkKa |

Puc. 1.7. Jlo6aBieHue ycinoBHs HEOTPULIATEIEHOCTH IIepeMeHHbIX 3a1a4n (1.1)

3adanue 3naxos ocpanuyenui £ ,3, =

° Haxxmure kHOnKY «/{00aBuTh» B OKHE «/l0OaBiIeHNE OrpaHUYCHHUS.

® B mnone «Ccpuika Ha s4eiiKy» BBEOUTE aJpec SUYEHKH JIEBOM YAaCTH KOHKPETHOTO
orpanndenust, Hanpumep $F$10. DT0 MOKHO clienarTh Kak ¢ KIABUATYPHI, TAK U IIyTEM BBIJICIECHHUS MBIIIBIO
HYKHOU sTYeHKH HETTOCPEACTBEHHO B 3KPaHHOH Qopme.

L B cootBerctBuM ¢ ycnoBueM 3amaum (1.1) BeIOpaTh B IMoJIe 3HAKa HEOOXOIUMBIA 3HAK,
HaIpuMep =.

L4 B mone «Orpanudenue» BBEOUTE anpec sSYCHKA TPaBOW YacTH PAcCMATPUBAEMOTO
orpanndeHys, Hapumep $H$E10.

° Awnayornyno seeaure orpannyenus: $F$11>=$H$11, $F$12<=$H$12.

L [MoaTBepauTe BBOA BCEX MEPEUMCIICHHBIX BbILIE yCIoBHN HaxaTHeM kHomku OK.

Oxkno «Ilouck pemeHus» mociae BBOIa BCEX HEOOXOAMMBIX TaHHBIX 3aaa4u (1.1) mpeacraBieHo Ha puc.



1.6.

Ecmmn pu BBOAC YCJIOBUA 3aJa4u BO3HUKACT HCO6X0,HI/IMOCTI> B U3MCHCHUU WUJIK YJAJICHUU BHCCCHHBIX

OI‘paHI/I‘leHI/Iﬁ WJIKA TPAHUYHBIX YCHOBHﬁ, TO 5TO ACJAK0T, HAXXaB KHOIIKH «I/ISMCHI/ITL» 501051 «yﬂaﬂI/ITL» (CM. puc.
1.6).

PEINEHUME 3AJTIAYN

Yemanoeska napamempog pewenus 3adaqu
3anaya 3amyckaeTcst Ha peuieHue B okHe «[louck pemenus». Ho npeaBapuTenbHO Uil YCTaHOBIICHUS
KOHKPETHBIX ITAPAMETPOB PEIICHHS 3a/1a4 ONTHMH3AIKU ONPEICICHHOT0 KiIacca HEOOXOMMO HaXKaTh KHOTIKY
«[TapaMeTpbI» U 3aIIOTHUTH HEKOTOPHIE O OKHa «[lapameTps! moucka pemeHus (puc. 1.8).

nﬂpﬂHETpH noHCKa peueHHA nm

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

[~ HeoTpHUATEREHBIE SHAHEHHS [T MokasblBaTE pEsYNLTATEl HTEPALHE

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

Puc. 1.8. [TapameTpsl mowcka pemieHns, moaxoasmue st oonpurmacTBa 3axa4 JIII [MapameTp «MakcumanbHOE
BpeMsD» CIYXKUT AJIs HA3HAUeHUs BpeMeHH (B CEKYHax), BBIIEIAEMOr0 Ha pelleHre 3a1ayl. B moae MoxkHO
BBECTHU BpeMsl, He mpeBblaromiee 32 767 cexkyHn (6onee 9 yacos).

[Tapametp «IIpenenbHOE YUCIO UTEPALIUI CIYKUT AJIS YIPaBICHUS BPEMEHEM PELISHUs 33Ja4l MyTeM
OTPAHMYEHUS YHUCIIa TPOMEXKYTOUYHBIX BBIYUCICHUH. B mome MOXHO BBECTH KOJMYECTBO HTEpaluid, He
npesblmarommee 32 767.

ITapameTrp «OTHOCUTENBHAS MOTPEIIHOCTEY CIYXKUT I 3aJaHUS TOUHOCTH, C KOTOPOH OIpenensercs
COOTBETCTBHE SUEHKM IEJICBOMY 3HAUYECHHIO WM TPHONIDKCHWE K YKa3aHHBIM TpaHuiaM. [lome nomxHO
coJeprkaTh yrcio u3 uarepsana ot 0 mo 1. UeM menbiue KOTMIECTBO AECATHIHBIX 3HAKOB BO BBEIICHHOM YHCIIE,
TEeM Hudice TOYHOCTh. BBICOKas TOYHOCTh YBEIMYHUT BpEMs, KOTOpoe TpeOyeTcs IUIi TOTO, Y4TOOBI comIencs
Mpoecc ONTHMHU3ANNH.

IMapametp «JlomycTnMOe OTKIIOHEHNEY CITYXKHT AJISI 3aJaHHUs TOMTyCKa Ha OTKJIOHEHHE OT ONTHMAIEHOTO
pelieHuss B IEJIOYHCICHHBIX 3amadax. lIpm ykazaHum OOJbLIeT0 AOIMyCKa IOHCK PEIICHWS 3aKaHYMBACTCS
onIcTpee.

[TapameTp «CXOOMMOCTB) PUMEHSETCS TOJIBKO MPH PELICHUN HEJTMHEWHBIX 3a/1a4.

YcraHoBka ¢uiaxka «JInHeitHast MOIeTb) o0ecTIednBaeT yCKOPEHNE TIOMCKa PeIIeHHUs JIMHEHHOI 3a1aun
3a cueT NIPUMEHEHUE CUMILIEKC-METOa.

ITonTBepanTEe yCTaHOBIEHHBIC TapaMeTPhl HaxKaTHeM KHONKH «OK».
3amyck 3aJ1auM Ha peleHue
3amyck 3a/1auy Ha pelleHre Ipou3BOAUTCA U3 okHa «Ilouck pemenus» myTeM HakaTus KHOIKH
«BBITIOTHUTEY.
ITocne 3amycka Ha  pelleHue 3a1a4u JIT nBa  okpane HOSIBIISETCA
OKHO
«Pe3ynbTaThl MOKMCKA PELICHUS» C OJJHUM M3 COOOIICHNH, MpeAcTaBIeHHbIX Ha puc. 1.9, 1.10 n 1.11.



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

PelweHe HafAeHD, Bre OrpaHHYeHHA M YCNOEHA

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

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

Puc. 1.9. Coobuienune 00 ycrienHoM pereHny 3a1a4u

PEEHI’II:TETI:I NMNOWUCKA pelleHHA BE

MOMCE HE MOMET HAHTH NoAx0 AL Er D PELWEHHA,

THN oTHETA
PezvneTaTel -~ |
% {C0¥NaHMTE HAMAEHHOE pELIEHME | ¥CTOHHMEOCTE
Mpeaeng
o EOCCTaHOEMTE MCXDAHEIE SHAHEHKHA "’|

Ik I OTHEHa I COXDEHHTE CLEHADHHA. .. | _rNpaEka |

Puc. 1.10. CooO1ieHne npu HECOBMECTHON CHCTEME OTpaHHYEeHU 3a1a4n

PEEHJ’II:TﬂTI:I novCKa peweHHA HE

IHAYEHKA LENEE0A AYEMKK HE CXDAATCA.

THN oT4ETa
PezyneTaThl . |
v {OpAHMTE HAHAEHHDE pELEHME | YCTOMMHBOCTE
Mpeasne
r BOCCTAHOBMTE MCXOAHEIE SHAYEHHA "|

R I OTMEHA CO¥PEHMTE CLUEHAPHA, ., _NpaEka |

Puc. 1.11. Coobmienne npu HeorpanndeHnoctr L{d B TpeOyemMoM HampaBIeHUH

WNHorma cooOmenus, mnpexacraBineHHble Ha puc. 1.10 mw 1.11, cBHIETENBCTBYIOT HE O XapakTepe
ONTHMAJIEHOTO PEICHHMS 33/1a4H1, a O TOM, 4TO IPU BBOAE yciIoBHi 3anaun B Excel Obutn ormymiens! ommoky, He
no3possitoinue Excel HaliTi onTHMansHOE pelieHne, KOTopoe B JEHCTBUTEIBHOCTH CYIIECTBYET.

Ecnu npu pemenun 3amaun JIII BelgaeTcs cooOlieHHe O HEBO3MOXHOCTH HAaXOXICHHS PEILCHUS, TO
BO3MOJXKHO, YTO NPUYMHA 3aKIII0UAeTCs B olIMOKax BBoAa ycsoBus 3anaun B Excel. [Toatomy, nmpesxne yem nenarb
BBIBOJI O IPHHIUIAAIEHON HEBO3MOKHOCTH HAXO0>K/IEHHS ONTUMAaJIbHOTO PELIeHUs 33/1a4H, IIPOBEphTe: HE ObLIO
T JOTYIIEHO OIIMOOK MO X0y BBITIOJTHEHHUS 3a1aHusA?

B ToMm ciydae, xorja npu 3anonHeHHH nosieit okHa «[louck perreHus» ObUIM AOMYIIEHBI OMIMOKH, HE
no3Bossitoine Excel mpuMeHUTh CUMILIEKC-METO JUTSl PEIIeHHUS 33/1a41 WK JIOBECTH €€ PELIeHUEe 10 KOHIA, TO
Moclie 3alycka 3ajayd Ha pelleHHe Ha 9KpaH OyJIeT BBIJAHO COOTBETCTBYIOIIEE COOOLICHHE C yKa3aHHEM
MIPUYMHBL, 0 KOTOPOH pellieHHe He HaiaeHo. Horaa ciaumkoM Maioe 3HaueHHe mapaMerpa «OTHOCUTENIbHas
MOTPENIHOCTE» HE MO3BOJIIET HAlTH ONTHMAajbHOE pemleHue. [ ucnpaBiaeHUs 3TON CUTyallMd yBEIUYUBaiTe
MOTPEIIHOCTb Nopa3psHo, Harpumep ot 0,000001 no 0,00001 u T.4.

B okne «Pe3ynbpTaThl MOKMCKa PEMIEHUA»TIPEACTABICHBI HA3BaHUS TPEX THUIIOB OTYETOB: «Pe3ynbTaTsi»,
«YcroiunBocThy, «lIpeaensr». OHM HEOOXOIUMBI MIPU aHANK3E MOJYYEHHOTO PEHICHUS Ha YyBCTBUTEIBHOCTE.
Jng noxydeHus ke oTBeTa (3HaueHMH mepeMeHHBIX, LID u neBBIX yacTell orpaHWYeHuit) IpsIMO B IKPAHHOU
¢dopme npocto Haxkmute KHONKY «OK». ITocne atoro B skpaHHOW (hopMe IMOSBISETCS ONTUMAajIbHOE PElLICHHE
3anaqu (puc. 1.12).




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

Puc. 1.12. Dkpannas ¢popma 3agauu (1.1) mociie oaydeHus pernieHust

HEJIOUMCIIEHHOE ITPOTPAMMUPOBAHUNE

I[OHyCTI/IM, YTO K YCJIIOBUIO 3aJa4dun (11) ,HO6aBI/I.HOCL Tpe60BaHI/I€ HCIOYUCIICHHOCTH 3HAYCHUI BCeX
NEPEMCHHBIX. B stom ciy4dae OIMCAHHEBIA BBIIIIE Ipouecc BBOJA YCJIOBUA 3adadyu HeO6XOZ[I/IMO 00noHUMb

CJICAYIOIIUMU HIaraMu.

° B okpanHO#l (opme ykaxkuTe, Ha Kakhe IEPEMECHHBIC HAKIaIbIBACTCS

TpeboBaHue

TeJIOYHCIICHHOCTH (ITOT IIAT JAENACTCS IS HarJISJHOCTH BOCTIPUSTHS yCiIoBus 3anaun) (puc. 1.13).

°
«Jlo6aBuTb» W B TIOSIBHUBIIEMCS OKHE «J[00aBieHHe OrpaHWYCHHID» BBEIAWTE OTPAHUYCHHUS
obpasom (puc. 1.14):

B oxne «Ilouck pemenus» (MeHIO «CepBUCH®«IIOUCK pelIeHns»), HaAKMUTE KHOIIKY
CIIEIYIOLLM

- B none «CChUIKa Ha AYEHKY» BBEAUTE afpeca UeeK NEPEMEHHBIX 3a1auu, To ecTh $B$3:SES$3;

= B I10JIC BBOJA 3HAKA OrPAaHUYCHUS YCTAHOBUTE «LICIOC»,

=~ IMOATBEPANUTE BBOJA OIrpaHUYCHUA HAXKATUEM KHOITKH «OK»,

2 Microsoft Excel - Mpumep_1[uenouuca]. xls

”ﬁ Palin [lpaeka Bun Bocraeka Poprear Cepedc JanHeie OkHo 7

Fé =| = | =CYMMNPOW3B(B%$3:E$3;B6:ER)
A | 8 [ ¢ | b [ E [ F | 6 | H [ 3
1 NEPEMEHHBIE —
2 [Mma X1 #2 #3 #4
3 |ZnaueHue | 100] £45] 0] 33|
4 |HuzH. rp. 0 0 1] 0 L
5 |Lenoymchn. uenoe Lenoe uenoe Lenae JHayeHue  Hanpaen.
6 [Koap. Ud 1305 20 6 6782394 max
7
g OrPAHWUYEHKWA b
S |Bun Nee. yacTe  3Hak MNpae. 4acTe
10 | Orpan. 1 -1.8 2 1 -4 7o6|= 756
11 |Orpan. 2 ] 2 4 -1 453 | == 450
12 |Orpan. 3 4 -1.5 10,4 13 88 <= g9
I41|q1 [ [l el ners f 4] | LIH

Puc. 1.13. Pemenne 3agauu (1.1) npu ycaoBuu 1eI0YUCICHHOCTU €€ MEPEMEHHBIX




INNo6aBneHue orpaHH4eHHA HE

CCRINKE Ha Aqeriy: OrpPaHHYEHHE!

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

Puc. 1.14. BBoj ycoBUsI LIENOYUCIIEHHOCTH NTEpeMEeHHBIX 3a1aun (1.1)

Ha puc. 1.13 mpexacraBineno pemenue 3anadn (1.1), Kk orpaHUYeHHUSIM KOTOPOW T00ABIEHO YCIOBHE
LEJIOYUCIIEHHOCTH 3HAYCHHI €€ IePeMEHHBIX.

SAJAHUA I CAMOCTOATEJIBHOI'O BBINIOJIHEHM A:

1 L(X )=5x,+7x, —6x, +9x, +8x, — max;
0,7x +09x, +15x, +2,3x, + 1.8x_ <50000,
04x +11x, —05x, +1,3x, —2,8x, 232000,
05x +18x, +0,7x, +2x_ < 40000,

2,2x —L4x, —0,8x, +09x, =15000,

x 20(j=15).

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

04x, +x, —35x, +3x, + 8x;, <460,
05x, + 10x,-8x, + 6x, + 2x, <190,
I1x, —85x, +3x, + 2x, =210,

x, =0 (j = ﬁl

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

2x, +7x, —4x, +3x, 291,

02x +08x, + L5x, + 09x, +4x, <26,
1.8x, —42x, + 6,4x, +3x, =15,

x; 20 (j = ],_5)

JlabopartopHnas pabdora Ne 4

JAnckpeTHble 321244 JUHEHHOT0 MPOrpaMMHUPOBAHUS
eab pa6oThbI.
MByunTs M IPUMEHUTH HA PAKTHKE YMCICHHbIC METObI JTMHEIHOI0 IPOrPAMMUPOBAHNS )15 IUCKPETHBIX
3aaa4.

BapuanTel 3amanuii 3agavya 0 HA3HAYCHUSAX

1. 6 8 11 8 18 19 20 2. 5 6 7 8 10 11
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|4t [2] 24169 ] [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 3 4 5 6
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 4 8 12 | 13
15 3 13 6 16 3 8
3anaua KOMMUBOSKepa:
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| s1| 33| 4. -| 39| 45 2| 51| 33
4 - 29| 31| 26| 18 30 -1 20| 33| 40| 35
57| 51 | 44| 51 7 54| 16 —| s5| 22| 56
5 40| 32 -l 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. -| 41| 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 -l 26 16| 39| 15| 60 -| 57
29| 59| 55| 34| 18 - 15| 30| 38| 47| 36 -
7. -| 58| 28 18 2| so0| 8. —| 14| 17| 25| 4| 37
11 —| 18| 47| 14| 49 57 -| 46| 19| 42 6
49 3 | 24| 35| 51 71 24 - 8 9 7
1| 46| 50 -| 45| 15 13| 28| 30 -| 56| 18
54| 40| 14 12 . 6 26| 44 4| 52 -| 52
g| 58| 34 27| 47 - 18 5| 49| 14| 12 -
9. -| 44| 60 54 29| 39| 10. -| 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.| s 4 3 1 12 | 13 5
9 -| 35| 56| 47 4 2 5 3 4 6
71 24| 16| 21 1 4 2 5 8
26| 37 - 7| 46 9 4 5 6 7 8 9
50| 15| 34 - =2 10 | 12 | 12 | 13 | 14 | 15 16
3| 17| 51| 30 - 5 6 7 8 9 10
6 1 2 | 13 3 4 5
13. -| 36| 51| 24| 11| 46|14 - o 37| 28| 52| 53
28 -| 17| 46| 10| 20 24 -| 25| 48| 27| 48
71 M@ -| -8 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 -

Iopsinox BeIMOJHEHNHs PAGOTHI
JlaGopaTropHasi paboTa paccudTaHa Ha 3 Yaca ayTUTOPHbIX 3aHSITHIA, BKJIIOYAIOLIMX B cels cIIeTyroriee:

M3yunTs TeOpeTHUeCKHiA MaTEepUAITIO TEME.

PazoOpars npumepbIpeanzariy.

Pa3paboTats anropiT™ peasMzalii 3a1aH1sl B COOTBETCTBHH C BAPHAHTOM.
CoCTaBUT IPOTPaMMY.

Tosmy=uTs ¥ poaHATMB3APOBATE PE3YIIHTATH PAOOTHI IIPOTPAMMEL
OdopMHTH OTIET O TIPOJIENIAHHON PA0OTE B COOTBETCTBHI C TPCOOBAHKSIMIL

ok~ wWNPE

TpeOoBaHnus K oTUETY
OTtyeT 110 J1Ia00paTopHOii padoTe pacneyaTbIBACTCS B BU/IE TBEP/IOii KOIIUH U COCTOMT U3 CJIETYIOIIMX ITyHKTOB:

- BapuaHT UHAMBHTyaTbHOTO3a1aHuS,

- Kparkoe orrcanrie Metoia peasariy;
- Texcrnporpammsr

- Pesynbrats! paboTHIPOrpaMMBL,

- AHanM3 NoTy4eHHBIXPE3YIIHTATOB;

- BbiBOIH10 TIPOIETTAHHON pAtOTE.

JlabopaTopHasi pabora NeS. HesqimHeiiHOe NporpaMMHipoBaHue

3amanue K 1abopaTopHO paboTe

1. Uzyuuts TeopeTnueckuii MaTepua Mo PEUICHUIO 3a1a4 HEJTMHEWHOTO TIPOrPAMMHUPOBAHHS.

2. Paspabotath mporpaMMy, pealH3yIOIIyl0 METOJ PElIeHHs 3a]au HEJTHHEHHOTO MPOrpPAMMHUPOBAHHSA. SI3BIK
MIPOTPaMMHPOBAHUS BEIOPATH MO0 CBOEMY YCMOTPEHHIO.

3. TIporpamma Q0mKHA UMETh YAOOHBIHA M IIPOCTOH B HOHMMAHHH TI0NIb30BaTeNbCKHil nHTEpdeiic. [IpeaycMoTpeTs
BBIBOJ] Ha 9KpaH IMPOMEXYTOUHBIX Pe3yNbTaToB. B KadecTBe BXOTHBIX JAHHBIX UCTOJIH30BAaTh MaTEMATHICCKYIO
MOJIeNb, TIepeUnCIIeHUe TTepeMeHHBIX. B KauecTBe BBIXOMHBIX MaHHBIX 3HAUYCHHS HAWJCHHBIX NEPEMEHHBIX U
3HAYCHHUE 1EJIeBOH (PYyHKITIH.

4. C nomompio pa3paboOTaHHOI MPOrPAMMBI PENIUTh 3aa4y, BHIOPAHHYIO [0 BApUAHTY 3aaHus. BapuanTt 3amanus
BbIOMpaeTcst o nocienHel g pe 3aueTHol KHIKKY (eciu nocnenusist nudpa—oO0, To Beioupaercs 10 Bapuanr).



5. Tlo pesynbratam 1ab6opaTopHOii paGoThl 0)OPMUTH U 3AIIUTHTE OTHUET.

BapuanTsl 3a1annii k 1aboparopHoii padore

Bapmuant 1. Haiitn MakcuManbHoe 3HaueHHne GyHKIMH F=X1X, IpH yCIOBHSAX

- -

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

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

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

Bapmuant 3. Haiitn MakcumaiibHOE 3HaUeHHE GYHKIHN

F=4x + 3x,
IPH YCIOBHAX
x5 ~2x + xj —2x, -34 <0,
xn =1,

x, = L

Bapmuant 4. Haiitn MakcumanbsHOe 3HaUeHHE GYHKIMN

F=xzx,
IPH YCIOBHAX
{xf +2x, + x. ~2x, - 14 >0,

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

BapuanT 5. Haiiti skcTpeMyMBbl GyHKIUH
f=x?+x%+x

NpPH yCJIOBUAX
x +x,+x, =4,
2x, —3x, =12,

Bapuanr 6. Haiitu sxctpemym dynkimn f=X;X,X3 pu ycioBuu
{Exlxz +x,x, = 12,

2x, - x, = 8.



BapuanT 7. HailiTu 3kcTpeMyMbl GYHKIHH f=X;X,+X,X3 NPH yCJIOBHAX

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

Bapuant 8. HaiiTi skcTpeMymbl HyHKITUH

f=38x?+ 2x, + 2x + 4x,x;

TIPH yCJIOBUSIX

P+ 2% =19,

xr +2x,x, =11.

Bapuant 9. Haiitu skctpemyMmsl GyHknuu f=X1X,X3 npu ycinoBuu

x +x, +x, =5,

xx, +x,x, + x,x, = 8.
Bapuant 10. Haiitn MakcuManbHoe 3Hauenne Gynkmun | = X,%%,%x,*

TIPU YCIOBUU x +x,+ x, = 18.

4.1.2. TectupoBaHue

Tema 1. OCHOBHBIE TIOHATHUS JUCITUTIITHHBI

Tema 2. OCHOBBI JINHEHHOTO MPOTPAMMHUPOBAHHS

Tewma 3. IIpuknamHbple ONTAMHU3AIMOHHBIE METOBI PEIICHHS 33124 JIMHEHHOTO MPOTpPaMMHUPOBAHUS
Tema 4. Teopust ABOHCTBEHHOCTH

Tema 5. Pemenue 3aau LEJI0YUCIEHHOTO IPOrpaMMHUPOBaHUS

Tema 6. Penienue 3aau HETMHEHHOTO IPOTPAMMHUPOBAHHS

4.1.2.1. Ilopsiiok mpoBeaeHMsI.

TectupoBaHHe NPOXOJUT B THCHMEHHOH ()opMe WIM C HCIOJIB30BAHMEM KOMIIBIOTEPHBIX cpeacTB. OOyuaromiuiics
MOJTy4aeT ONpeneNEHHOE KOJMYECTBO TECTOBBIX 3agaHmil. Ha BbImonHeHWEe BbIeNsieTcs: (UKCHPOBAHHOE BpeMs B
3aBHCUMOCTH OT KOIMYeCTBa 3aJaHMi. OLleHKa BBICTaBIAETCS B 3aBUCHMOCTH OT NPOLICHTa MPABHIIBHO BBIMOJHEHHBIX
3aganuid. TecTupoBaHUE MPOBOAWTCS MO BapuaHTaM. B kaxmoMm BapmanTe — 15 TecToBhIX 3amanuii. Hmke mpuBeneHs!
TIpuMepHbIe 3a1aHus. [1omHbIM OaHK TECTOBBIX 3alaHUN XpaHUTCS Ha Kadenape.

4.1.2.2 Kputepuu onleHUBaHHS

O1eHKa «OTIMYHO» CTABUTCH, eC/IU 00yUyalouuiicss Hadpai:
86% npaBWILHBIX OTBETOB U OoJIEe.
OneHka «XopomIo» CTABUTCH, ecJIN 00y4yaronuiicss Habpain:
Ot 71% 1o 85 % mpaBUIBHBIX OTBETOB.
OneHka «yI0BJIETBOPUTEILHO» CTABUTCS, eC/IH 00yyarouuiics HadpaJ:
10 70% mpaBUIBHBIX OTBETOB.
OneHka «Hey/10BJeTBOPUTEJIbHO» CTABUTCS, €C/IM 00yJarouuiics Hadpau:
55% mpaBUIBHBIX OTBETOB M MEHEE.
4.1.2.3. Conep:xkaHue OLIEHOYHOI0 CPeCTBA
Tembl 1-6
Dopmynuposka 3adanus
1. Mogens — 310
1) ananor (00pa3) opuruHaia, HO MOCTPOCHHBIH CPEICTBAMHU U METOJAMH



2) OTIMYHBIMU OT OPUTHHAIIA

3) momobue opurHHaa

4) KOTIMsI OpUTHHAJIA

2. DKOHOMHKO-MaTeMaTH4IecKas MOLEIb — 3TO

1) MaTeMaTH4eCcKOE TIPEICTABICHNE YKOHOMUIECKOW CUCTEMBI (0OBEKTOB, 3a/1a49H, SIBJICHUH, IPOIIECCOB U T. 11.)

2) Ka4eCTBEHHBI aHAIM3 ¥ HHTYUTHBHOE TIPEJICTaBICHNE O0OBEKTOB, 3a/1a4, SIBJICHUH, 3) TIPOIIECCOB YKOHOMHYECKOM
CHUCTEMBI U €€ TTapaMeTPOB

4) »BPUCTHYCCKUEC ONMCAHUE YKOHOMHUYCCKON CHCTEMBI (0OBEKTOB, 3aa4H, IBJICHUMH, TPOIIECCOB H T. II.)

3. Meton — 3TO

1) moX0IbI, MYTH U CIIOCOOBI TIOCTAHOBKYU M PELICHUS TOW WM MHOW 3a]1a4U B

2) pa3IUYHBIX 00JIACTSAX YCIIOBCUSCKON ACATEIILHOCTH

3) omucanue 0COOCHHOCTEH 3a1aun (TIPOOIIEMBI) M YCIOBUI €€ PELICHUS

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

4. BriGepuTe HEBEpHOE YTBEPKICHUE

1) MM 1o3BOJISIOT CAENIaTh BEIBOJ O IMTOBEACHUH 00BEKTa B Oy IyIeM

2) DMM 1o3BOJISIOT YIPABISATH 00 BEKTOM

3) ODMM 103BOJIAIOT BEISIBUTH ONITUMAIBHBINA CIIOCO0 EHCTBUS

4) MM 103BOJISIOT BBISIBHTH U ()OPMATTLHO OTMCATh CBSA3M MEXY MTEPEMEHHBIMHU, KOTOPHIE XapaKTePU3YIOT
HCCIICIOBAHUS

5. 3agaua, BKIrOvaromas neneByro yukiuio f u pyakuun O, BXoasgIue B OrpaHIICHHUS, SIBIIICTCS 3aauci IMHCHHOTO
MPOrPaMMHPOBAHUSI, €CITU

1) Bce @ u f sABNSAIOTCS TUHEWHBIMU (DYHKIUSMH OTHOCHTEIIBHO CBOMX apT'yMECHTOB

2) Bce @ ABNISAIOTCS IMHEHHBIME (DYHKIIMSAMHU OTHOCUTEIIHLHO CBOMX apryMEHTOB, a (yHKuus f — HenuHeitHa

3) dynkius f aBiseTcss TMHEWHON OTHOCHTEIHHO CBOMX apTyMEHTOB, a QyHKINHA @ — HEJTMHEHHBI

4) tosbko 9acTh QyHKIuid O u GyHKIUS f ABISIOTCS THHEHHBIMA OTHOCUTEILHO CBOMX apryMEHTOB

6. MHO>XXECTBO BCEX JOIMYCTHMBIX PEIICHUI CHCTEMBI 3a/1a4 JITHEHHOTO MTPOTPaMMHUPOBAHUS

SIBIISICTCSA

1) BBITYKJIBIM

2) BOTHYTBIM

3) OJTHOBPEMEHHO BBITYKJIBIM U BOTHYTHIM

7. Ecni 3a1aua JIMHEWHOTO MPOrpaMMHUPOBAHUS HMECT ONITUMAIBHOE PELICHHUE, TO [eNieBast (YHKIUS JOCTUTACT HY)KHOTO
9KCTPEMAIILHOTO 3HAYCHUS B OJHOM U3

1) BepLIMH MHOTOYTOJIbHHUKA (MHOTOTPAaHHUKA) TOMTYCTUMBIX PEIICHUMA

2) BHyTPEHHUX TOYCK MHOTOYTOJIbHUKA (MHOTOTPaHHHUKA) JOMYCTUMBIX PELICHUN

3) TOYeK MHOTOYTOJIbHIKA (MHOTOTPAHHHKA) TOTTYCTUMBIX PEIICHHHA

8. B 3amauax ITMHEHHOTO MPOTPaMMHUPOBAHUS PEIIAeMbIX CHMITICKC-METOZOM HCKOMBIE TIEPEMEHHBIC JOJDKHEI OBITH
1) HeOTpHUIIATEIILHBIMHU

2) MOJIOKHUTEITLHBIMH

3) cBOOOAHBIMHU OT OTPAHUYCHUI

4) moOBIMHU

9. CUMIIIEKCHBIN METOI peIICHHUS 3a/1a4 JTHHEHHOTO IIPOTPaMMHUPOBAHHS BKITIOYAET

OTIPE/ICIICHUE OTHOTO U3 JIOMYCTUMBIX 0a3MCHBIX PEIICHU MOCTABICHHOM 3a1a4u (OIIOPHOTO ITaHA)

1) onpenenenue mpaBuia MNePexoaa K He XyIIIeMy PEIICHUI0

2) IpOBEPKY ONTHMATBHOCTH HAWJICHHOTO PEIICHUS

3) ompeneneHre 0JJHOTO U3 TOMYCTHMBIX OA3UCHBIX PEIICHHUI MOCTABICHHOM 3a1a4K

4) (omopHOTO IIaHa), ONpeACICHUE MPaBUiIa Mepexoia K He XyAIIeMY PEIICHHI0, POBEPKa ONTHMAIbHOCTH HAWICHHOTO
pereHns

10. Ecom nieneBast pyHKITNS ¥ BCE OTPAHWICHUS BRIPAKAIOTCS C TIOMOIIBIO IMHEWHBIX YpaBHEHHH, TO pacCMaTpHBaeMast
3az1a4a siBJIgeTCs 3aauei

1) TMHAMHYECKOTO TIPOTPaMMHPOBAHUS

2) TMHEWHOTO TIPOTPaMMHUPOBAHUS

3) 1EeNOYHMCICHHOTO TPOTPAMMHPOBAHHS

4) HEMMHEWHOTO MPOTPAMMHUPOBAHHS

11. Moaenb 3ajauu TMHEWHOTO MPOTPAMMHUPOBAHMS, B KOTOPOI IeNieBast PYHKIUS HUCCIICIYETCS HA MAKCUMYM U CHCTEMa
OTpaHUYCHUI 3a]1a4 SBJISICTCS. CHCTEMOH YpaBHEHHUI, Ha3bIBACTCS

1) crannapTHOM

2) KaHOHWYECKOU

3) obmieit

4) oCHOBHOH

5) HopMaTbHOI

12. Mopenp 3a7aqu TMHEWHHOTO IPOTPAMMHUPOBAHIS, B KOTOPO 1iesieBasi QYHKINS HUCCIIEeAyeTCs HA MAKCHMYM U CHCTEMa
OTpPaHWYEHUH 3a/1a4X SBISIETCS] CHCTEMOIH HEPaBEHCTB, HA3bIBACTCS

1) cranmapTHOH



2) KAHOHUYECKOU

3) obmieit

4) oCHOBHOH

5) HopMaIbHOI

13. 3agaya TMHEHHOTO MPOTrPaMMHUPOBAHNS MOXKET JOCTHTaTh MAaKCUMAaJIbHOTO 3HAYCHHS

1) TOJIEKO B OJTHOM TOYKE

2) B IBYX TOYKax

3) BO MHOXECTBE TOYCK

4) B OJTHOM WJIH IBYX TOYKAX

5) B OZIHO# WM BO MHOXKECTBE TOUYCK

14. Kakoii Buj uMeeT neneBast QyHKIUS 3a1a9H JTUHESHHOTO IPOTrPaMMHUPOBAHHS?

1) f(x) = c1xq + Coxg + o+ Cpxp +

2)Ax < (=,>)B

HIx <0

Hx =0

15. BeImosHEHHE KaKOTo YCJIOBUS SBISETCS MPU3HAKOM ONTHMAILHOCTH PEIISHUs IBOMCTBEHHON 3a/1a4y IMHEHHOTO
MIPOrpaMMHPOBaHUS?

1) B cuMIDIeKC-Ta0IMIIe 3IIEMEHTBI CTPOKH 1IEJIeBOH (DYHKIMH PSIMOWA 339U MTOJIOKUTESIHBI

2) B CUMIUICKC TaOJIHIIE JICMEHTHI CTOJIOIA [IEeJIeBOH (PYHKIUK JBOWCTBCHHOM 33a]]aUM ITOJI0KUTEIIEHBI

3) B CHMIUIEKC-Ta0JIHIIE 3JICMEHTHI CTPOKH IEJICBOM ()YHKIIMU TPSAMO 3a7a4 U JICMEHTHI CTOJIOIA IIEJICBOM (YyHKIIUH
JIBOMCTBEHHOM 3a]]a4M MOJIOKUTEIHHBI

16. Ecim ncxogHast 3aja4a JINHEWHOTO MIPOrpaMMHPOBAHH HMEET ONITUMANILHOE PEIIeHNe, TO 3aa9a IBOMCTBEHHAS K Hell

1) umeeT onTUMAaIbHOE pEIICHHE
2) MOXKET HE IMETh PEIICHUS
3) MOXeT He UMETh CMBICIIA
17. Ecnu ricxomHas 3afada TMHEWHOTO MPOTPAMMHUPOBAHIS HE HIMEET CMBICTA, TO 3a/1a4a TBOWCTBCHHAS K HEl ...
1) umeeT onTHUMaIbHOE peIIeHHE
2) He UMeeT peleHUs
3) He uMeeT cMBICIa
18.Ecnu pecypc o0pa3yer «y3Koe MEeCTO IPOHU3BOICTBAY, TO 3TO O3HAYACT
1) pecypc u30bITOUCH
2) pecypc UCIOJIB30BaH MOJHOCTHIO
3) nBoOWCTBEHHAS OIICHKA pecypca paBHA HYIIO
19. TpancriopTHas 3a7a4a SABIsSETCS 3aaa4ei .... [[porpaMmmMupoBaHus
1) TMHAMIYECKOTO
2) HEJIMHEWHOTO
3) TMHEHHOTO
4) IeTOYUCICHHOTO
5) mapamMeTprYeCcKOro
20. Eciu B TpaHCTIOPTHOM 3a/1a4e 00BEM CIIpOca PaBeH 00beMY MPEUI0KEHUS, TO TaKas 3a/1a4a Ha3bIBacTCs
1) 3amMKHyTOH
2) 3aKpbITOH
3) cOanaHCHUPOBAHHOM
4) OTKPBITOM
5) HE3aMKHYTOM
21. Ecnu B TpaHCTIOPTHOM 3a/1aue 00bEeM 3a1macoB PEBhIIaeT 00beM MOTPEOHOCTEH, B PACCMOTPEHHUE BBOIST
1) QUKTHBHBIN TYHKT MPOU3BOJICTBA
2) GUKTHBHBIN MYHKT MMOTPEOICHUS
3) U3MEHEHUs CTPYKTYPBI HE TPEOYIOTCS

22. CBOOOTHBIMH YJIEHAMH CHCTEMBI OTPAHUYEHHIT TBOCTBEHHOI 3a1a4H SIBJSIIOTCS
1) HeW3BeCTHBIC UCXOJHOM 3a/1a4H

2)k03(GUIMEHTHI IPH HEU3BECTHBIX UCXOTHOM 3a1a4u

3)cBOOOTHBIC YWICHBI UCXOIHOM 3aa9u

4)x03hGUIHIEHTHI 1IeTICBON (PYHKIIUU UCXOAHOH 3a1a4u

23. Ecaim ncxoanas 3JII1 6bli1a HAa MAKCHMYM IeJIeBOi (PyHKIMH, TO TBOIICTBEHHAsI 3a1a4a OyaeT
1) To’ke Ha MAKCUMYM

2) mubo Ha MaKCUMYM, JIHOO Ha MUHUMYM

3) ¥ Ha MAKCHUMYM, 1 HA MUHUMYM

4) Ha MUHUMYM



24. Yucno nepeMeHHBIX B IBOWCTBEHHOM 3a/1aue paBHO YUCITY
1)mepeMeHHBIX B HCXOTHOM 3a1ade

2) OTJIMYHBIX OT HYJISI IPABBIX YacTeH UCXOAHOM 3a1auu

3) orpaHUUYEHUH UCXOTHOM 331391

4) HeHyJIeBbIX KOA((HUIIMEHTOB MeNeBO (PYHKIIMA UCXOTHON 3aaun

25. Ilnan Moaeny TpaHCTIOPTHOM 3a7aun yI00HEee MPEICTaBIATh
1) BekTOpOM

2) Marpuuen

3) unciom

4) pyuxumeit

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

4.2. OueHoYHBIE CPeICTBA MIPOMEKYTOYHOM aTTeCTAIUM

[Mo nucummnnHe npeaycMoTpeH 3a4éT B Scemectpe. 3auéT MpOXOUT 1o Omieram. B xaxiom Ouiere oanH TeopeTHUECKUN
BONPOC M OAHO MPAKTHYECKOE 3ajaHue. 3a4€T MPOBOAUTCS B YCTHO# / MHCBMEHHOW W KOMIBIOTEPHOH (opme.
OrneHuBaeTcs BJaJCHUE MaTEpPHAIOM, €r0 CHCTEMHOE OCBOCHHE, CIOCOOHOCTh NPHUMEHSTh HY)KHbIE 3HAHUS, HABBIKH U
YMEHHS NPU aHaJIN3e MPOOJIEMHBIX CUTYaIHil U PELICHUH MTPAKTHISCKHUX 3alaHUH.

4.2.1. YcTHbI WIM NHCbMEHHBIH 0TBET HA BONPOC
4.2.1.1. Ilopsaaok npoBeaeHuUsI.
YCTHBIN WM TUCHMEHHBIH OTBET Ha BONPOC HANpaBJiIeH Ha MPOBEPKY 3HAHWH OCHOBHBIX pa3lelioB MO AHMCIUTUINHE
«MccnenoBanue onepamnuii 1 METOIBI OTITHUMH3ALIAN.
4.2.1.2. Kpurepuu oneHUBaHNS.
OueHkKa «OTJIMYHO» CTABUTCS, €CJIM 00yJaroumiics:
B oTBeTe kaueCTBEHHO PACKPBLI cojepxkaHue TeMbl. OTBET XOpoUIo CTpyKTypupoBaH. IIpekpacHO OCBOEH HMOHATHHHBIN
anmnapat. [IpoeMOHCTpUpPOBaH BBHICOKHI ypOBEHb NOHMMaHHs Marepuaina. [IpeBocxonHoe ymeHue popMyaupoBaTh CBOU
MBICJIY, 00CYXIATh TUCKYCCHOHHBIE MOJ0KEHHUSI.
O1eHKa «XOPOLI0» CTABHUTCS, eC/IN 00y4yaronuiics:
OCHOBHBIE BOIIPOCHI TeMBI packpbul. CTpyKTypa OTBETa B IIEJIOM aJeKBaTHA TeMe. XOPOIIO OCBOCH MOHATHIHBIN armapar.
[IpogeMoHCTPUPOBAaH XOPOIIMH YPOBEHb IMOHMMAaHUS MaTeprana. Xopollee yMeHHe (GOpMyIupoBaTh CBOM MEICIH,
00CyXKIaTh TUCKYCCHOHHBIE MOJIOKCHHUS.
O1eHKa «yA0BJIEeTBOPUTEIbHO» CTABUTCH, €CJIM 00yUaromuics:
Temy yactuHo packpeul. OtBer cnmabo CTpykTypupoBaH. [IOHATHIHBIN ammapaT OCBOeH dYacTHdHO. [loHMMaHwme
OTJEJBbHBIX MOJOXKEHUH U3 MaTepuaja Mo TeMe. Y AOBJIETBOPUTEIbHOE YMEHUE (hOPMYJIHPOBATh CBOM MBICIIH, 00CYKIATh
JIUCKYCCUOHHBIE MOJIOKEHUSL.
OueHka «HeyI0BJIEeTBOPUTEIbHO» CTABUTCS, €CJIU 00y4Jaromumiics:
Temy He packpbul. [IoHATHHHBIN anmapaT OCBOEH HEYIOBIETBOpUTENbHO. [loHMMaHue marepuana (parMeHTapHOE WIN
orcyrcTByeT. Heymenue hopMysnpoBaTh CBOU MBICIH, 00CYK/AaTh AUCKYCCHOHHBIE TTIOJIOKEHUSL.
4.2.1.3. OneHo4HbIe CPEACTBA.
Bonpocs! /151 yCTHOI0 WJIM MUCHMEHHOI0 0TBETa

1. OOmas mnocraHoBKa 3ajnauy uccienoBaHus omnepauuid. LleneBas ¢ynkums. OnrTumanbHOE peLIeHHE 3a/1a4u

(oNTUMAJBHBIN IJIaH).
2. DKOHOMHKO-MaTeMaTH4eCKOoe MOJeIMpOoBaHue. 3ajadya MPOM3BOJACTBEHHOIO IUIAHMpOBaHus (3amada o
paIMOHAIFHOM HCIIONIB30BAaHUH PECYPCOB).

O6mas (cMmenranHas) 3aada tuaeHoro nporpammupoBanust (3JII1). Crangapraas 3JII1. OcuoBhas 3JII1.
®Dopwmel 3anucu 3JIIT (MaTpudHas, BEKTOpHAs, pa3BEPHYTAast, COKpAEHHAS).
Cgoiictpa 3JII1.
[TonsiTHE BBITYKIIOTO MHOKECTBA TOYEK.
I'padumueckuii Mmeton pemienus cranaaptHbiX 3J1I1 ¢ qByMS nepeMeHHBIMH.

O N kW

HccnenoBanne cucrem orpannueHnii ocHoBHBIX 3JII1. Haxoxnenwe panra martpun CJIAY, 06a3ucHbIX
peuienuii 1 ocHoBHo# 3JIT1.

9. T'eomerpuueckas uarepnperanus pemenus 3J1I1 Ha mockocTH.

10. Cummnexcusbiit Metox peruenus 3JII1. Kpurepuu onTuMaabHOCTH PELICHHS.

11. AHanUTHYECKUH CUMIUIEKCHBIA METOI.



12.Tabnnunast opraHm3anMsi BBIYMCIMTENBHOTO IIpoliecca CcHMIUIeKc-MeTona no cxeme JKopapana-Iaycca.
ITocTpoeHne CHMIIIEKCHBIX Ta0OMHII.

13.0co0ble cimy4an CHMIUIEKC-METOZA: KOHEYHOE OINTHMAJbHOE pElIeHHe, AJbTePHATHBHOE ONTHMAJIBHOE
pelIeHHUE, BBIPOKACHHOE Oa3UCHOE PELICHHE.

14.OcnoBnas (kanonmdeckasi) 3JII1. MeTon uckyccrBenHoro 6azuca (M-meron).

15. Knaccudukarust ONTHMH3AIMOHHBIX METOOB U 3a/1ad.

16. Buusl axkctpeMyMoB. OCHOBHBIE IOHSTHUS M ONPE/ICIICHHS.

17. JIBOWCTBEHHOCTb B JIMHEHHOM MPOrpaMMHpPOBaHUH. MoJIesI JBOHCTBEHHBIX 3a4a4 (CHMMETPHYHEIE,
HECHUMMETPUYHBIE JBOHCTBEHHbBIE MOIEIIHN).

18. DkoHoMHMuecKas MHTEpHpETaLys ABOHCTBEHHBIX 3a/1a4 Ha ITpUMepe 3aJJa4y O PAOHATBHOM HCIIOIb30BaHUI
pecypcoB MPETPHATHSL.

19. TlepBas u BTOpast TeopeMsbl [BoiicTBeHHOCTH. OCHOBHOE HEPaBEHCTBO TEOPHH JIBOMCTBEHHOCTH.

20. HaxoxxaeHue pelieHus ABORCTBEHHBIX 3a1a4. TeopeMa paBHOBECHSL.

21. JIBOWCTBEHHBIH CUMIUICKCHBIN METOI.

22. Ananuz ontumanbsHoro peutenust 3JII1 Ha ycTOHYMBOCTD (4yBCTBUTENLHOCTD) MIPY H3MEHEHUH
KO3 PHUIIUEHTOB 1IeJICBON (PYHKIIMH, TPABBIX YaCTCH CUCTEM OrpaHHUYCHHN U KO3(GUIIMEHTOB MaTPHUIIBI
CHCTEMBI.

23. T'eomerpuyeckast HHTEpIPETAlMs aHAIN3a HAa YCTOMIMBOCTb.

24. TlocTaHOBKa M MaTeMaTHUECKHE MOJIENH 3a/1a4 1IeIounciIeHHoro nporpaMmmuposanus (LIT).

25. Tlpumepsl sxoHOMHUYeckux 3a1ad LI u MeToap! X penieHus.

26. TlocraHoBka 0OIIei 3aqaun HeIHHEHHOTO TporpammupoBanus (3HIT).

27. HaxoxJeHue rpaJiMeHTa, Ipou3BOIHOM 10 HAIIPaBJICHHUIO, YaCTHBIX MPOM3BOIHBIX U quddepenmanon
MEPBOTO M BTOPOTO MOPSAKOB HETMHEHHBIX (DYHKITHIA.

28. TlocTtpoeHue MOBEPXHOCTEI METOIOM CCUCHHIA.

29. VYcnoBus u crocod mepexoia OT 3aa4u YCIOBHOTO SKCTPEMyMa K 0€3yCIIOBHOMY IKCTPEMYMY.

30. CgoiictBa u ocodennocru peuienust 3HII.

31. Bremryxitocts (BOTHYTOCTB) Tpaduka pyrkmmn. Onpenenenue. ['eomeTpraeckas HHTEPIPETAIIHS.

32. TlocTaHoBKa 33124 BBITYKJIOTO HETMHEHHOTO IPOrPaMMHUPOBAHHSL.

33. Ompenenenue BEITYKIOH (BOTHYTOH) GyHKINH. ['eoMeTpraeckass HHTepIIpeTaIHs.

34. Ananmutndeckue u anreOpamdecKue CBOMCTBA BBHITYKIIBIX (BOTHYTHIX) (OYHKITHHA.

35. Teopema (HEOOXOIMMOE U JOCTATOYHOE YCIOBUE BBHITYKIOCTH (BOTHYTOCTH) (DYHKITHIA).

36. Teopema 0 CylIeCTBOBaHHH IJI00aIBHOTO SKCTPEMYMa.

37. Teopema 0 BBIYKJIOCTH (BOTHYTOCTH) ABAXIbI U PepeHIUpyeMOil (QyHKIUH.

38. Kpurepwmii CuibBectpa. Marpuna ['ecce.

39. INocraHoBKa 3a/1aul KBAPATHYHOTO MporpamMmmMupoBanvsi. Keanpatuausie (popMBbl.

4.2.2. TIpaKkTHYeCKOe 3aaHHe

4.2.2.1. ITopsiok nMpoBeaeHUSI.

[Mpeanaratorcst 3aJaHus Ha MPOBEPKY MPAKTHUECKMX HABBIKOB MO aucuumiuinae «lcciemoBanue omnepanuii U METOJIbI
ONTHMU3AIHNY.

4.2.2.2. Kpurepun oneHUBaHNS.

OueHKa «OTJIUYHO» CTABHTCS, €CJIU 00yYAIOIIUMCH:

3ajaHue BBIMOIHEHO MTOJTHOCTHIO U PABUIIBHO.

OueHKa «XOPOLIO»CTABUTCS, €CJIH 00YYAKLIIUMCH:

3ajaHue BBINOJHEHO TMOJHOCTBIO, HO HET J0CTaTOYHOro OOOCHOBaHWS. WM mHpu BEepHOM pEIICHWH JAOIYIleHa
BBIYHCIIUTENIbHAS OIIMOKA MM HEIOYET, He BIMSIONIMI Ha MPABIIBHYIO MOCIEI0BATEILHOCTD PACCyKACHH.

OneHKa «y/0BJIETBOPUTEILHO» CTABUTCS, €CJIH 00y4aIOUIUMCS

3aaHue BBITOIHEHO YACTUYHO WITH € (PAKTHUSCKUMH U BHIYUCIUTEILHBIME OLIHOKAMU.

OneHKa «HeY/I0BJIETBOPUTEIbH0» CTABUTCSI, €CJIU 00yAI0UIUMCS

3ajjaHue HE BBIMOIHEHO HJIH BIIOJIHEHO C OOJIBIINM KOJIUYECTBOM (HAaKTUUECKUX M BBIYHCIUTEIbHBIX OIIHOOK.



4.2.2.3. OueHo4HbIe cpeACTBa.

Pemmth Fpa(bI/I‘-IeCKI/IM MCTOJOM 3aJjavy JIMHENHOT O mporpaMMHupOBaHuAd

1. Z(x)=x +2x, — max,
Xpt+x 21,
=2x+x, <2,
X +xy <4,
x <3,
X120, x, 20,

3. Z(x)=3x] —15I2 —)ITliI'l,

—x) +3x5 £9,

2x;+x, 210,

=X +4x, 20,
x 20, x, 20.

5. Z(x)=2x, —x, — min,

2. Z(x)=3x; +4x, — max,
3x+2x,-620,
36 -2x,+720,
2x; —4x, —8<0,
x =120,
Xy 20,

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

X +2x, =60,
x; 20, x, 20.

6. Z(x)=15x +21x, —20 — extr,

X —2x, -4 20, —Tx+2x, 214,
X +x, =320, x;+11xy, <13,
X +x, =750, X +Xxy <3,
x—2<0, 4x) +5x,3 2 20,
X 20, x, 20, X 20, x, 20,

7. Z(x)=31/3+4x, +2x, + x3— x4 —> min,
=X +5x7 +x3+x4 +x5 =10,
2x) —xy+x3—3x4 =6,
10x5 + x5 +2x4 +3x5 =25,
x;20,j=12,...5.

8. Z(x)=33-3x +2x, —3x4 — x5 — max,
3 —2x) —x3+x4 =2,
dx) —xy + x4 +x5 =21,
4x) —xy — X4 +x5 =13,
X +xy — x5 =3,
x;20,j=12,....6.

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



CoctaBUTb MatemaTMyeckMe MOAEeNM CAeaylwWmux 3aaau
C 3KOHOMMUYECKUM COAEPKAHUEM U PELUMTb UX

11. JIng usrotoBneHus usnenuii neyx turnoB A u b umeercs 200 kr me-
rayuia. Ha u3roroenenne oguoro usjenust THna A pacxoayercs 2 K MeTaiia,
a oaHoro u3aenus tuna b — 4 kr. CocTaBuTh Mmi1aH Npou3BoOACTBa, 0Oecrneyn-
BAIOLINIT MonyYeHne HanOosbLIeil BEIPYYKH OT MPOJAXKH U3rOTOBJICHHBIX H3-
JIeNIUiA, eciu oJTHO u3nenue Tuna A crout 50 pyo., a ojHo u3nenue Tuna b cro-
ut 70 py0., npuyeM u3aenuii THIa A MOXKHO H3rOTOBHTH He Oonee 60, a uze-
i Tuna b — ne Gonee 30.

12. 13 nyHkTa A B NyHKT b eXeHEBHO OTNPABJIAIOTCS NAaCCaKUPCKUE H
CKOpble noe3ja. B Tabamie yka3aHsl HaJTM4HBIT NapK BArOHOB Pa3HBIX THIIOB,
U3 KOTOPBIX €KeAHEBHO MOJKHO KOMIUIEKTOBATh JaHHBIE M0€3/1a, U KOJHYECTBO
MacCakHpPOB, BMEIIAIOIMXCA B KaskI0OM W3 BarOHOB.

1) OnpenennuTs ONTHMaNbHBIE KOMYECTBA CKOPBIX U NACCaKUPCKUX MO-
€3/10B, [TPU KOTOPBIX YHCIIO NMEPEBO3UMBIX [1ACCAKMPOB JOCTHIAET MAaKCHMYMA.

2) OnpesenuTb ONTUMAIbHOE YHCIO [10€3]0B (CKOPBIX M IACCaXKMUp-
CKHX), 00ecrneunBalonMX MaKCHMallbHOE KOJIMYECTBO MEPEBO3UMbIX Naccaku-
POB, NPH YCIIOBHMH, YTO B JI€Hb KeJ€3HasA J0pOra He MOKET MpornyckaTh fonee
ILIECTH MACCAKUPCKHX IT0E3/10B.

Iloesma barax. [TouToB. [Inauk. | Kyneiiasii | Msarkuit
Komuuectso
BaroHoOB 1 1 5 6 3
B CKOPOM moe3zie
Komuuectso
BaroHOB | B 3 4 1
B NACCaKMPCKOM
noesje
uezo - - 58 40 32
naccakupoB
[lapk Baronos 12 8 81 70 26
Haiitm HauyanbHoe ONoOpHOEe peweHune U nyrem nepeﬁopa

ONOPHbIX peLleHnii OnpeasennTbL ONTUMaNbLHOE pelleHre 3a4aum

13. Z(x)=—x) + Xy + 2x3 +4x, — max,
X +3x2 +4X3 +7JC4 = 15,
2x) +x9 +3x3 +4x4 =10,

x;20,/=1234.

14. Z(x)=3x; —6x, +4x3 —2x4 — min,

{ Xy —2x3+X4 =2,

2x] +X2 +4x3—x4 =8,

x;20,j=1,2734.



PewunTb CMMNNEKCHbIM METOA0M Ceaylowue 3agaum
15. Z(x)=x, +2x5 + X3 — x4 — 6 — max,
—X) + 5%y + X3+ x4 +x5 =10,
2x) =Xy +x3—3x4 =6,
10xy +x3 +2x4 +3x5 =25,
x;20,j=12,...,5.

16. Z(x)=x; +2x) + X4 + X5 — max,
2x; =Xy —x3=-1,
Xy+x4 =6,
X+ Xy —x5=25,
x;20./=1L2....5.
17. Z(x)=5x; + x5 —3x3 +2x4 — min,
3 +2x +x3+ x4 =7,
{5x1+3x2 +x3+2x4 =11,
szﬂ,j=1,2,3,4_

18.Z (x)=2x) — x +3x4 +2x5+4 — min,
Xy —2x3+x3-3x5 =2,
2x) +xy +4x3+ x5 =6,
—x1 +2x5 +3x4 =4,
xJ,—20,j=l,2,...,5.

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

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

20. Z(x)=x) +xy +x3 — x4 —> max,
x| +xy +2x3+x4 =12,
x) +2xy +x3 <20,
X +.I2 +x3 SZO,
x),-20,j=l,2,3,4.
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Pemurts 3ada"uH HCJIOYHCIICHHOIO IIporpaMMHpOBaHHs

- Z(x)=4x; +5x, + x3 - max,
3x; +2x5 +x4 =10,
x;+4x; +xs=11,
3x)+3xy +x3 =13,
X; 20./=1234, X;— uensie.

- Z(x)=x; +4x5 — 5x3 - 3x, — max,
X +3.1'2 +5x3 — X4 _<..10,
3x; +5x; —x3+ x4 <14,
xX; 20,/=1,2,3,4, X j — uesbie.

- Z(x)=3x, +2xy +10x3 — min,
2x)+3xy +5x3 22,
X;+2xy +4x3 25,
3x) +4xy +4x3 23,
x;20,/=1,2,3, x; - uensie.
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Hamnpasnenne nmoarorosku: 23.03.01 TexHOIOTHS TPAHCIIOPTHBIX MPOIIECCOB
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Kpanudukarus BelTycKHUKA: OakanaBp
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OcHoBHas JIMTEpaTypa:

1. Konemaes, B. A. MatemaTudeckre METOIBI H MOJIEIIA HCCIIEIOBaHUS ONepannii : Y4eOHUK ISl CTYICHTOB BY30B,
obyuaromuxcs mo crenuanbHoctd 080116 «MaTteMaTndeckue METOAbl B SKOHOMHKEY» W JIPYTHMM SKOHOMHYECKUM
cnenuansHocTsM / B. A. Konemaes ; mon pexa. B. A. Komemaesa. - Mocksa : FOHUTU-TAHA, 2012. - 592 c. - ISBN
978-5-238-01325-1. - Texkcr : anmekrtponnsiii. - URL: https://znanium.com/catalog/product/391871. — Pexum
JIOCTYTIA: TIO TIOIITUCKE.

2. llankus, A. C. MaremaTHYeCKHE METOIBI ¥ MOZIEIH MCCACIOBaHus onepanuii | yaeounk / A. C. [llankun, B. A.
[MMankun. — 7-e u3a, — Mocksa : M3gaTtenbcko-Toprosas koproparust «Jlamkos 1 K», 2019. - 398 ¢ - ISBN 978-
5-394-02736-9. - Tekcr : snekrponnsiid. - URL: https://znanium.com/catalog/product/1091193. — Pexxum nocryma:
M0 TOJITHCKE.

3. Jlememixo, b. YO. Teopus urp u nccnenosanue onepauuii / Jlemenixo b.1O. - HoBocubupek :HI'TY, 2013. - 167 c.:
ISBN 978-5-7782-2198-7. - Tekcr : anekrponnbiit. - URL: https://znanium.com/catalog/product/558878. — Pexxum
JOCTYyIIa: TI0 MOAIINCKE.
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1. bypna, A. T'. UccnenoBanue omnepanuii B 3koHOMUKe : yaeOHoe mocodue / A. I'. bypna, I'. I1. bypna. — Cankr-
IlerepOypr : Jlaup, 2018. — 564 ¢. — ISBN 978-5-8114-3149-6. — Tekcr : 3aeKTpOHHBIN // JIaHb : 3JI€KTPOHHO-
oubnnoreynas cucrema. — URL: https://e.lanbook.com/book/109616. — Pexum pocTyma: mis aBTOPH3.
I10JIb30BaTENIEH.

2. Nanunos, 0. M. Martemaruka: Yaeonoe nocobue / Jlanmios FO. M., Hukonosa H. B., Hypuesa C. H., [Tox pen.
Kyp6enko JI. H., Hukonosoii I'. A. - Mocksa : HUI[ MH®PA-M, 2016. - 496 c. (Bwicmiee obGpasoBanme:
BakanaBpuar) ISBN 978-5-16-010118-7. - Tekct : SJIEKTPOHHBIH. -
URL.: https://znanium.com/catalog/product/539549. — Pesxum HoCTyIA: 1O MOIIIHCKE.

3. Bamekun, A. H. MaTemaTudeckue METOABI U MOJICIIA B DKOHOMHKE : yueOHoe mocobue / A. H. Bamekun, B. 1O.
Kgauko, E. B. LlapskoBa ; mon. pexn. E. B. LlapskoBoii. - Mocksa : PI'VII, 2019. - 158 c. - ISBN 978-5-93916-716-1.
- Texcr : anextponnsrit. - URL: https://znanium.com/catalog/product/1194065. — Pesxxum gocTyra: mo moAmucKe.
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office 365

Office Professional Plus 2010

Kaspersky Endpoint Security mis Windows

OnekTponHas oubmuoreunas cuctema «ZNANIUM.COM»
3J’IeKTpOHHa$[ OubauoTeyHas cucTemMa I/I3IIaTeJ'ILCTBa «Jlaup»
3J'IeKTpOHHa${ OubauoTeyHas cucTeMa ((KOHcyHLTaHT CTYACHTa»
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