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1. ITacmopT KOMILIEKTA OLIECHOYHBIX CPEACTB

1.1 Ob6aacTh NpUMEeHEeHUS KOMILJIEKTA OLIEHOYHBIX CPeICTB

KonTtpoawsHo-onieHounsie cpeacta (KOC) npeaHazHavyeHsbl ISl KOHTPOJIS U
OIIEHKH O0Opa30BaTeNIbHBIX JOCTUKEHUN OOYy4YaroIIMXCA, OCBOUBIIUX MPOTPAMMY
MJIK.02.03 MaTemaTuueckoe MOJEIUPOBAHUE

KOC Bxi104aroT KOHTPOJIbHBIE MAaTepUaIbl ISl TPOBEACHUS IPOMEKYTOUHOM
atrectanuu B popMme 1udPpepeHnpoBaHHOTO 3a4eTa.

KOC pazpaboran ©Ha ocHOBaHuu paboueiri mporpammbel MJIK.02.03
MaremMaTnueckoe MOAEITUPOBAHUE

1.2 Iesn u 3agayu MJIK — TpedoBanus K pesyjabTatam ocBoeHus M/IK

C nenbio OBIaICHNS YKA3aHHBIM BUJIOM JIEATEIbHOCTU U COOTBETCTBYIOLIUMU
npo(eCCUOHATIBHBIMA KOMIIETEHIMSAMU oOOydaromuiics B Xxoae ocBoeHuss MJIK
JIOJIKEH:

NMeTh MPAKTHYEeCKUH ONbIT:

Ol pazpabarbiBaTh U OPOPMIIITH TPEOOBAHUS K IPOIPAMMHBIM MOYJISIM I10
PEJI0KEHHONW JOKYMEHTALUH.

O2 pazpabaTbIBaTh TECTOBBIE HAOOPHI (ITAKETHI) AJIs1 IPOIPAMMHOTO MOAYJIS.

O3 paspabaTbIBaTh TECTOBBIEC CLIEHAPUU ITPOTPAMMHOTO CPECTBA.

O4 wuHcneKTHpOBaTh pa3padOTaHHBIE MPOTPAMMHBIE MOAYJIM Ha TpPEeIMET
COOTBETCTBUS CTaHJIAPTaM KOJUPOBAHUSI.

OS5 wuHTerpupoBaTh MOAYJH B IPOTPAMMHOE OOECIICUEHUE.

O6 oTnaxuBaTh MPOrpaMMHBIE MOIYJIN.

yMeTb:

V1  aHanu3upoBaTh NPOEKTHYIO U TEXHUYECKYIO JOKYMEHTALUIO;

Y2 ucnonp3oBaTh  CHELUAJIM3UPOBaHHBIE  IpaUyecKue  CpeacTBa
IOCTPOEHHUS U aHAJIN3a APXUTEKTYPbI IPOTPAMMHBIX POAYKTOB;

VY3  opraHu30BBIBaTH 33JaHHYIO HHTErPALlMI0 MOJyJIed B IMpPOrpamMMHbIE
cpelcTBa Ha 0a3e MMEIOLIEICS ApXUTEKTYPbl U aBTOMATU3alUU OM3HEC-TIPOLIECCOB;

Y4  onpenenarb HCTOYHUKU U IPUEMHUKHU JaHHbIX;

Y5  mpoBOAUTH CPaBHUTENBHBIM aHanMU3. BBINONHATH OTIAAKY, MCHOJb3Ys
METO/Ibl U MHCTPYMEHTHI YCIOBHON KoMImuAnuu (kiaaccel debug u trace);

Y6  oneHuBaTh pazMep MUHMUMAJIBLHOTO HA0Opa TECTOB;

Y7  pa3pabaThIBaTh TECTOBBIC MMAKETHI U TECTOBBIC CIICHAPUH;

VY8 BBIBIATH OWIMOKM B CHCTEMHBIX KOMIIOHEHTax Ha OCHOBE
crienuuKaIui;

Y9  ucnonb30BaTh BEIOPAHHYIO CUCTEMY KOHTPOJISI BEPCUIA;

V10 wucnonp3oBath MeTOABI JUISL  IOJyYEHUs KoJa C  3aJaHHOMN
(YHKIIMOHAJIBHOCTBIO U CTENEHbIO KAUECTBA;

V11 wucnonp30BaTh pa3ivyHblE TPAHCIOPTHHIE MPOTOKOJIBI M CTaHAAPTHI
dbopmaTHpoBaHUs COOOIIECHUH;

V12 BBINOJIHATH TECTUPOBAHUE UHTETPALIY;

V13 opraHu3oBbIBaTh MOCTOOPAOOTKY AAHHBIX;



V14 co3xpaBaTh KJIacChl- HCKJIFOUEHHS HA OCHOBE 0a30BBIX KJIACCOB;

V15 BBHINOAHATH  PYYHOE UM ABTOMATU3MPOBAHHOE  TECTUPOBAHHE
IPOrpaMMHOT0 MOJTYJIS;

Y16 wucnonb30BaTh MHCTPYMEHTAJIbHBIE CPEICTBA OTIAIAKUA MPOTPAMMHBIX
POJYKTOB;

VY17 wucnonab30BaTh NpueMbl padOThI B CUCTEMAaX KOHTPOJIS BEPCUIL;

V18 BBINOTHATH OTIAAKY, UCIOJIB3YS METOJbI U MHCTPYMEHTHI YCJIOBHOM
KOMITUJISITIAY;

3HATH:

31 wmopenu mpoiiecca pa3paboTKU IPOTrPAMMHOTO 00ECTICUCHMS;

32 OCHOBHBIE MPHUHIMMBI  Mpolecca  pa3pabOTKH  MPOrPaMMHOTO
oOecIIeUeHUS,

33 OCHOBHBIE NMOJXO/Ibl K HHTETPUPOBAHUIO TPOTPAMMHBIX MOJTYJIEH;

34 BUJBI U BAPUAHTHI UHTETPAIMOHHBIX PEIICHUN;

35 coBpeMeHHbIE TEXHOJOTUM U UHCTPYMEHTBI MHTETPALINH;

36 OCHOBHBIE TPOTOKOJIBI JOCTYIA K JAHHBIM;

37 MeToabl U COoCOObI UACHTU(PHUKAIIMK COOEB M OMIMOOK MPU WHTETpaIuu
MIPUJIOKEHUM;

38 MeTOoABl OTIAJOYHBIX KIACCOB;

39 craHaapThl KAYECTBA MPOrPAMMHOM JIOKYMEHTAIUH;

310 ocHOBBI OpraHU3aIMU UHCIIEKTUPOBAHUS U BepUDUKALINN;

311 BCTpOE€HHBIE U OCHOBHBIE CIEIHATN3UPOBAHHBIE HHCTPYMEHTHI aHAIU3a
KaueCcTBa MPOTPAMMHBIX MPOAYKTOB;

312 rpadudeckue cpencTtBa MPOSKTUPOBAHUS APXUTEKTYPHI MPOTPAMMHBIX
MPOTYKTOB;

313 metoasl opranuzanuu paboThl B KOMaHe pa3paboTYUKOB;

314 ocHOBHBIE METOJBI OTJIAKU;

315 meTonbl U cXeMbl 00paObOTKH UCKIIOYUTENbHBIX CUTYaLIUN;

316 OCHOBHBIE METO/IbI U BUIbI TECTUPOBAHUS TPOTPAMMHBIX MTPOTYKTOB;

317 npuembl pabOThl C MHCTPYMEHTAJIbHBIMU CPEICTBAMH TECTUPOBAHUS U
OTJIJIKH;

318 ocHOBbI BepuuKauy 1 aTTeCTalli MPOrPaMMHOI0 00ECTICUEHHUS.

IlepeyeHb 3HAHMI M YMEHUH B COOTBETCTBHHM € NMPO(JeCcCHOHATBHBIM
cranaapToM «CrienuaJaucT no HHGOPMAIMOHHBIM CHCTEMAaM», YTBEP:KIeHHBIM
npukazomM MuHucTepcTBa TpyAa M couMadabHOil 3amuTbl Poccuiickoit
®egepannu ot 18 HosaOpst 2014 r. Ne 896H KoTOpBIEe AKTYAJIU3UPYIOTCH NPH
HU3YYEeHHUHU MEeKIMCUUIITIMHAPHOIO Kypca:

1) Cobuparh HCXOAHYIO TOKYMEHTAITHIO

2) IIpeameTHas 001acTh aBTOMATH3AIIUN

3) MHCTpyMEHTBHI U METO/IbI BBISIBJICHUS TpeOOBAHUM

4)  CoBpeMeHHbIE CTaHAAPTH HHGHOPMAIIMOHHOTO B3aUMOICHCTBUS CUCTEM

Ilepeyenbr  3HAHWI, YMEHHMHA, HABBIKOB B COOTBETCTBHH CO
cnequpukanmenn craHaapra kKomunereHuun Bopaackuwiic Iporpammubie
pelieHusi Ui OM3Heca, KOTOpPbIe AKTYAJM3MPYIOTCHA MPH HU3YYCHUH
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MEKIMCUMILUINHAPHOTO Kypca:
1) 3HaTh ¥ MOHUMATH:
— oOmue Tumbl podsieM U TpeOOBaHMM, KOTOPhIE MOTYT BOSHUKHYTH MPH
pa3paboTKe MPOrpaMMHOT0 00ECTICUCHUS;
— oOmue Tumel npodsieM U TpeOoBaHUM, KOTOPhIE MOTYT BO3HUKHYTH B
KOMMEPUYECKON OpTraHU3aLNY;
— JIMaTHOCTHYECKUE TOIXOJbl W TOIXOIANIME K PEIMICHUI0 MpolIemM
CHUCTEMBI WM MTPOTPAMMHBIC PEILICHHUS;
— TEHJEHIIUM U Pa3pabOTKU B OTpAC]IU, BKJIKOYAs HOBBIC IIAT(HOPMBEI,
S3bIKU, YCIIOBHBIE 0003HAYEHUS U TEXHUUYECKUE HABBIKH;
— Kak  UCIOJIb30BaTh  HOBEHUIIME  TEXHOJOTUH, KOTOphIE  OymyT
MPUMEHSTHCS B CIIEHAPUH MPOTPAMMHOTO PEIICHUS, KOTOpOE TpedyeTcs
JUTSL HATJISITHOTO CJIOKHOTO OU3HEC pelIeHus MPOOIEeMBI,
KaK HAaCTPOUTH, pa3paboTaTh W WHTETPUPOBATH B pa3pabOTaHHOE pEIICHHE
HOBEHINIME TEXHOJOTMH M O00O0OpyJOBaHHE, KOTOphbIE OYyayT CHocoOCTBOBATh
JydiieMy Ou3HeC-peIIeHUIO.

Ilnanupyembie  JMYHOCTHbIC  Pe3yJIbTATBI  OCBOCHHUSI  padouei
MPOrpamMMbl

JIP 2. [TposBisironuii AKTHUBHYIO IPaXKIAHCKYO MTO3ULIHIO,
JEMOHCTPUPYIOIINA TPUBEPKEHHOCTh MNPUHUMUIIAM YECTHOCTH, MOPSAAOYHOCTH,
OTKPBITOCTH, SKOHOMHYECKM AKTHUBHBIA W Y4YacCTBYIOUIMA B CTYACHYECKOM U
TEPPUTOPHATHHOM CaMOYTPABICHUH, B TOM YHCJIC Ha YCJIOBHUSIX JOOPOBOJIUECTBA,
MPOAYKTHBHO  B3aUMOJCHUCTBYIOIIMA W  YYaCTBYOIIMA B  JCATEIBHOCTH
OOIIECTBEHHBIX OpraHU3alUi.

JIP 3. CoOmromaronuii HOPMBI TPABOMOPSIKA, CICAYIONUNA HIeasam
TPpaXIAHCKOTO 001IecTBa, obecrmeueHnuss 0€30MacHOCTH, MpaB U CBOOOJ TpakaaH
Poccuu. JlosnbHbIN K yCTaHOBKAM M MPOSIBICHUSIM TMPEACTaBUTENEH CyOKYIbTYP,
OTVIMYAOUIMHA HMX OT TPYNI C JECTPYKTUBHBIM M JE€BHAHTHBIM IOBEJACHUEM.
JIeMOHCTpUpYIOIIMK HENPUATHE W NPEAYNPEKIAOIMNA  COLMAIbHO OIACHOE
MOBEJICHUE OKPYKAIOIINX.

JIP 4. TlposiBadromuii U AEMOHCTPUPYIOIIUM YBOXKEHHUE K JIIOASM TpyAa,
OCO3HAIOLIUK IIEHHOCTh cOOCTBEHHOTO Tpyna. Ctpemsmuiica kK GOPMUPOBAHUIO B
CETEBOM cpejie JIMYHOCTHO U MpOo(heCcCUOHATBHOTO KOHCTPYKTUBHOIO «IU(POBOTO
caena.

PesynbraTom ocBoenuss MJIK sBisieTcst oBiiajieHne OOYYaIOIUMHUCS BUIOM
nesATeabHOCTH - OCylIeCTBICHUE MHTETPAllMU TPOTrPaMMHBIX MOJYJIEH, B TOM YKCIIe
obmmmu kommneteHuaMu (OK) u npodeccrnonanpabiMu komretreHIuamu (11K):

Kon HauMeHoBaHue pe3yibTaTta 00y4eHHs

OK 01 | BsiOuparp cnocoObl pemieHus 3aga4  Opo(ecCHOHATBHOM  AESTeNbHOCTH,
NPUMEHUTEIBHO K Pa3IMYHBIM KOHTEKCTaM




OK 02

OcymiecTBISATh MOUCK, aHAJIN3 U MHTEPIPETaIi0 HHOOPMaAIIUKU, HEOOXOAMMOM IS
BBITIOJTHEH U 3a71a4 Npo(ecCHoHaIbHON AesTeIbHOCTU

OK 03 | I[lmanupoBaTh M peann30BBIBATH COOCTBEHHOE MPO(PECCHOHATBHOE U JTUYHOCTHOE
pa3BUTHE

OK 04 PaGoratb B KoOIeKTHBE W KOMaHze, 3(P(EKTUBHO B3aUMOJEHCTBOBATh C
KOJUIEraMu, PYKOBOJCTBOM, KJIMEHTaMHU

OK 05 | OcymecTBisATh YCTHYXO M INHCBMEHHYI) KOMMYHHUKAaLMI0 Ha TIOCYJapCTBEHHOM
S3BIKE C YU€TOM 0COOEHHOCTEH COLIMATIBbHOTO U KYJIbTYPHOTO KOHTEKCTA

OK 06 |IIposBiasATh  TIpaXAaHCKO-NATPUOTHYECKYHD  MO3ULHUI0,  JEMOHCTPUPOBATH
OCO3HAHHOE TIOBEJACHHE HAa OCHOBE TPAJUIIMOHHBIX  OOIIEYEIOBEYECKUX
LIEHHOCTEM, IPUMEHSTh CTaH1aPThl AHTUKOPPYNIIMOHHOTO NOBEACHUS

OK 07 | IIposBiATE  TPaXXAAHCKO-NMATPUOTUYECKYH)  TMO3ULMUIO,  JEMOHCTPUPOBATH
OCO3HAHHOE IIOBEJCHME HA OCHOBE TPAJUIHMOHHBIX  OOIIEUYEIOBEUECKUX
LIEHHOCTE, IPUMEHSTh CTAHIaPThl AHTUKOPPYNIIMOHHOTO MTOBEAEHUS

OK 08 | Mcnonp3oBaTh cpeAcTBa (hU3MUECKON KYJIbTYpBI JUJISI COXPAHEHUS M YKPETJICHUs
3I0pOBBSl B Ipolecce NpOo(HecCHOHANBHOM NEATENbHOCTH U MOJIepKAHUS
HEO00XO0MMOr0 YpoBHs (hU3HUECKON MOATOTOBIEHHOCTH

OK 09 | HUcnonb3oBarh  WHGOPMAIMOHHBIE  TEXHOJOTMM B MpodeccuoHaIbHON
JESATEIbHOCTH

OK 10 | Ilonp3oBaThCcsi mpodecCHOHANBbHON JOKYMEHTallMell Ha TOCYJapCTBEHHOM U
WHOCTPAHHOM $I3bIKaxX

OK 11 |Hcnonb3oBarh  3HaHWS MO  (PUHAHCOBOW  TPAaMOTHOCTH,  IUIAHHPOBATh
IpeIIPUHUMATEIBCKYIO 1€ATEIBHOCTh B IPO(ECCUOHATIBHON cdepe

[1IK 2.1. | PazpabatbiBaTh TpeOOBaHMS K NPOrpaMMHBIM MOAYJSIM Ha OCHOBE aHalln3a
IIPOCKTHOM M TEXHUYECKOW JOKYMEHTalUUMud Ha MpeaMET B3aUMOJCHCTBHS
KOMITOHEHT.

I1K 2.2. | BBINOAHATS UHTErPALIMIO MOAYJIEH B IPOIPAMMHOE OOECIIEUEHHE.

[IK 2.3. | BeImomHAT ~ OMIAAKYy  IPOrPaMMHOTO  MOIYJsL € HCIOJIB30BAaHUEM
CIELUAJIM3UPOBAHHBIX ITPOTPAMMHBIX CPE/ICTB.

[1IK 2.4. | OcymiectBiaATh pa3pabOTKy TECTOBBIX HAOOPOB M TECTOBBIX CIIEHAPUEB IS
IPOrpaMMHOIr0 0OecreueHusl.

[IK 2.5. | IIpou3BONTh WHCIEKTUPOBAHHE KOMIIOHEHT IPOrpaMMHOr0O oOOecleyeHus Ha

npeaAMET COOTBCTCTBUA CTaHAAPTAM KOAUPOBAHMA.




1.3 Pe3yabTaThl 0CBOCHUS MEKAUCHUIIMHAPHOTO Kypca,
MoJIeKaIMe NPoBepKe

HaumenoBanue tem Konbl CpenctBa KOHTPOJIS U CpenctBa KOHTPOIIS U
KOMIIETEeHIMi OLIEHKH pe3yJIbTaTOB OLIEHKHU PE3yJbTaTOB
(OK, TIK), o0y4yeHHs 3 o0y4YeHHS
B PaMKax TeKyuei B pamMKax
JTITTHOCTHBIX aTTecTaluM NMPOMeKYTOYHOM
pE3yIbTAaTOB (HOMep 3a1aHus) arTecTaluu
(JIP), ymenuit (HOMED
(Y), 3nanmii (3), 3aJIaHUs/KOHTPOIBHOTO
(hopMUPOBaHUIO BOMpoca/
KOTOPBIX 9K3aMEHALIMOHHOTO
CIOCOOCTBYET bunera)
JIEMEHT
MIPOrpPaMMBbI
Tema 1.1. OcHOBBI OK 01-11 II3 Nel-6 13 Nel-14
MOJIETUPOBAHUS. IIK 2.1.-2.5. KB Nel-22
JleTepMUHUPOBaHHBIE 01-06
3aJa4u V1-V18
31-318
JP2
JIP 3

JIP 4




2. KoMIJIEKT O1I€HOYHBIX CPEACTB JJIM TeKyIlleil aTTecTaluu
2.1. IIpakTnueckue 3aganus (I13)

M3Nel.  MOCTPOEHME MPOCTERIINX MATEMATHYECKHUX
MO/IEJIET.

3aodanus 014 8bINOJIHEHUA NPAKMUYECKOU PAOOMmbL:

Coznanune npoekra. [locie 3anycka cucrembl MVS HaxMuTe KHONIKY o BeimonnuTe
KoMmaHay rinaBHoro MeHio IIpoext\HoBeril... (puc. 1.4). B okne HoBbiif poekT BbiOepUTe MyTh K
nanke npoekTa. Beaute ums mpoekta u Haxkmute kHonky Co3naTh — B JaHHOW mamke OyneT
co3nad (aiin 6a3pl AaHHBIX mpoekra OcumuiaTop.mvb UIs co3laHus MPOEKTa BhIOpaHa mamka
WORK na mucke D: umsa mpoekra — Ocmwmnstop. (IIpu co3manmm monenu BbiOepuTe
JIOCTYIIHBIN BaM JUIsl 3aIIUCH JTUCK. )

[Tocne cozmanust «3aroTOBKMW» MpoeKTa B cpenie MV'S nosiBATCs cieayonme oKHa:

1. OKHO npoeKma, KOTOPOE€ COAEPIKUT COCTABIISIFOIINE ITPOEKTA;

2. OKHO  8UPMYANbHO20 CMeEeHOd, KOTOPOE COAEPKHUT CTPYKTYPHYIO CXEMY
MOJICTTUPYEMON CHCTEMBI, OJIOKM M CBS3M MEXKIY HUMHU (110 YMOTYAHUIO «B BUPTYaJTbHBIA CTCHI»
MOMEIIeH 3K3eMIuIsIp kiacca Ocuuiustop ¢ umeHeM Octumuisitop 1);

3. OKHO KJIAcca COICPKHUT Oepeso  COCMAGIAIWUX KIAcca; JAHHBIA — OJOK
IpeJoiaraeTcs HempepbIBHBIM, a IO YMOJIYAHUIO B HErO J100aBlieHa MycTasi CUCTEMa ypaBHEHUI
c umeneMm Cucrema ypaBHEHUH 1;

4. OKHO cucmemul ypasHernuti CucteMa_ypaBHEHUH 1.

Mognens OcuuuisTop — 3TO MOJEIb HENpepblBHOM cuctemsl. /s ee mocTpoeHus
MNOAXOAUT KIacC, CO3JABAEMbIN MO YMOJIYAHUIO MPHU OTKPBITMM HOBOIO MpoekTa. B 3ToT Kiace
HE00X0IMMO J00aBUTh COOTBETCTBYIOIIHE IIEPEMEHHbBIE, TAPAMETPbl, KOHCTAHTHI M YPAaBHEHHS.

BBon mepemenHblx M mapameTpoB. B okHe kiacca OCUWIIATOP BBIACIHUTE B JIEPEBE
00BEKTOB y3e1 BHyTpeHHHE NepeMeHHbIE, BRI30BUTE KOHTEKCTHOE MEHIO M BbIOEpUTE KOMaHIy
Jo6aBuTh B mosiBUBIIIEMCSI OKHE BBEAUTE UMS IEPEMEHHOM X, OCTABbTE 3aIaHHBIN 110 YMOTYAHHUIO
tunt double um 3amaiite HawanbHOoe 3Hadenwe: 1. (HamomuuMm, uto cuctema MVS paznmuaer
CTPOYHBIE U TMPOIMHUCHBIE OYKBBI U HE BOCIPUHUMAET MPOOEsbl, a TOO0bIe IMEHA B HEH JOJKHBI
HAYMHATHCS C OYKBHI.)

AHaJIOTUYHBIM 00pa3oM 100aBbTE JAPyrue MepeMeHHbIe U mapameTpbl. MOXXHO U3MEHUTh
WU YJAIUTh BBEJICHHBIE ONPECICHHS C MOMOILIBI0 KOMaH KOHTEKCTHOTO MEHIO.

BBox ypaBHeHuii Moaenu. B okHe kiacca ¢ OMOIIBIO JBOMHOIO IIEITYKa MBIIIBIO Ha y3J1€
VYpaBHeHUsT WM KOMaHIbl VI3MEHUTh KOHTEKCTHOI'O MEHIO BBI3OBUTE pedakmop ¢Gopmys,
KOTOPBI MO3BOJISIET BBOJUTH MAaTEeMAaTHYECKUE BBIPAKEHUS B BUJE, OJTM3KOM K MaTEeMAaTHYECKOM
dopme 3anucu. C MOMOIIBIO 3TOTO peAaKkTopa BBeAUTE HEOOX0AUMbIe ypaBHeHUs. CrelaibHbIi

.
3HAK IPOU3BOJHOU ﬁT— BBOJUTCA C IOMOIIIBIO KHOIIOK HA MAaHCIIN UHCTPYMCHTOB.
f

M3Ne2.  PEIIEHUE MPOCTENIINX OJHOKPUTEPUAJIBHBIX
3AJIAY

3aoanus 014 8bINOJIHEHUA NPAKMUYECKOU PAOOmbL:

I[lyctb B Tedenue 3amaHHoro mnepuona T (Hampumep, TOM) PaCXOAYyeTcss KOJIUYECTBO
pecypcoB @, KOTOPOE PETYJISPHO MOMOTHAETCS.

TpeOyercss ompeneianTh ONTUMAIbHOE YHWCIO M TIOTIONIHEHUH pecypca ¢ TOYKH 3pEHUS
MUHUMU3ALMN 3aTpaT Ha XpaHEHHE pecypca M pa3oBble 3aTpaThl Ha €ro nomnojHeHue. PasoBoe
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MOTIOJIHEHUE Pecypca COCTaBIIIET KOJIMYECTBO Il . Ero cpeanee 3HaueHHWE OT MOMEHTA
MOCTYIUIEHUS IO U3pacX0[0BaHUs paBHO ¢/2. Eciu pacxozabl Ha cofepKaHUe pecypca COCTaBIISIFOT
PR - ¥ o
h,:-i{1r EL Gy
2 i

C, Ha eMHUIlY KOJMYECTBA, TO pacxo/ibl 3a BpeMs T Ha coiepKaHHE PaBHBI £ &

IlycTe pa3oBble pacxoipl Ha TMOMNOJHEHHE pecypca coctaBmsaoT C2. Torma pacxoasl Ha
MOTIOJTHEHKE 3a TaHoBBIN niepuoa K2=n*C2. O6ume pacxozs! (puc. 1) paBHBI CyMMe pacxoJ0B
Ha COJIepKaHue U MOMOJHEHHE PECYPCOB:

]
K=K, &, == C- n&,.

2n (1)
CormnacHo HPUHATON IIOCTaHOBKE cienyer MUHHUMHU3UPOBAThH byHKIIHIIO o
dK _q
aprymenTy n. ONTHMaNbHOE 3HAUEHHE A OTPEENIsIeTCs U3 ypaBHeHHs 1 puc. 1 rpaduuecku
WJUTIOCTPUPYET AJITOPUTM ONTUMU3AIUH.
M M"'“\\
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Puc. 1. I'paduxu cToumMocTeii:
TI3Ne3. 3AJAYA Kol A YPABHEHUA
TEIIJIOITPOBOJHOCTHA

3aoanus 01 6bINOJIHEHUA NPAKMUYECKOU padombl:

Ilex M0I0K03aBOJa BBITYCKAET 3CKMMO U JPYroil BHUJI MOPOKEHOTO (HA30BEM €ro MmpocTo
«MOPOKEHOE»). DCKUMO B 2 paza JOPOKE MOPOKEHOT0. 3a OJHY MUHYTY BhllTyckaeTcs 90 mopruit
MopoxkeHoro uiau 30 mopuuid 3CKMMO, BO3MOKEH OJJHOBPEMEHHBIM BBINYCK JIBYX BHJIOB
nponayknuu. M3-3a orpaHWdYeHHs CpoKa pealu3alud TPOAYKIIMH W HEIOCTaTOYHOro o0Bhema
XOJIOWIBHBIX KaMep B TEUEHHE Yaca Ha XPaHEHHE MOXKET ObITh MpUHATO He Oosiee 3600 1mT.
15631 (1117178

OnpenenuTh HAWMOOJBIIYID CTOMMOCTh BBITYCKAeMOW MpoAyKuuM (MpUObUIb) W
ONTUMAJBHBIN TIJIaH BBIITYCKA MOPOKEHOTO U 3CKUMO 32 OJHY MUHYTY.

I13Ne4. CBEAEHUE MMPOU3BOJILHOI 3AJAYHN .JII/IHEI:/IHOFO
IMPOTPAMMUPOBAHHUA K OCHOBHOMU 3AJAYE JIMHEWUHOI'O
IHPOI'PAMMUPOBAHUA

3aoanusn 01 6bINOJIHEHUA NPAKMUYECKOU padombl:
3aganue 1.
a) [IpuBecTy K KAaHOHWYECKOH (opMe 3aJauy JTUHEHHOTO MTPOrPaMMUPOBAHUSI.



2x, —x, +3x; <5
X, +2x;, =8
—x;, —2x, 21
x,20,x,20,x; 20
F =x,—x,+3x; > min
0) Hanmmmmre 3amavy B cTanAapTHON opme.
3apanme 2. [ npousBOACTBA ABYX BUIOB, usneiuu P, u P, HCHOIb3yeTcs, TpU BUAA

ceIpps S),S,,5;, 3amacel KOTOPOro coorsercTBeHHO paBHbl 100, 60, 180 exunun. /s npousBoacTea
OJHOH €IUHHUILBI IPOAYKLIMU P, HCHONB3yeTCs 2 eAUHULBI ChIpbs S, U 10 | eauHULE ChIpbd S,usS;.
Jns Ipon3BOACTBA OMHOM €AMHMLBI NPOXYKIUH P, ucnonb3yercs o 1 eaunune ceipbst S,usS, u 4
enuHunbl celpbst S;. IIpuObutb OT peammsammu 1 eauHunBl Kaxpod npopykuu P, u P,

cootrBercTBeHHO paBHa 30 u 20 equaul. HeoOX0aMMO COCTaBUTH CUMILIEKC-METOJOM TaKOW IUIaH
BBIITyCKa NMpoAyKUuu P, 1 P, , Ipy KOTOPOM CyMMapHasi IpuObUIb OyeT HauOoIbLIEH.

M3Ne5. PEHHIEHUE 3AJAY  JMHEWMHOI'O ITPOI'PAMMMPOBAHUS
CUMINVIEKC-METOJ1OM

3aoanus 014 6bINOJIHEHUA NPAKMUYECKOU PAOOMmbL:
1. Pemmts cumnnekc-meroaom 3aaaqy JIIT:
S ==2x +x, —3x, +2x, —x, — min,
X = (X%, X55%,5%5) 20,
—X, + X, + X, =1,
X —-x, +x, =1,
X, +x, +x, = 2.

2. Pemmts cumnnexc-meroaom zagaqy JIT:
f=-3x+4x, —x; — x, + 28 = max,
X =(x5%,,%:%,) 20,
=2x, + X, + X, =4,
{ 3x,-8x, +x,=24.

I13Ne6. HAXOXKJIEHUE HAYAJIBHOI'O PEHIEHMSA TPAHCIIOPTHOH
3AJAYU. PEHIEHUE TPAHCIIOPTHOU 3AJJAYU METOJIOM
IHOTEHIIUAJIOB

3aoanus 01 6blNOJIHEHUA NPAKMUYECKOU padombl:

3amanme. VmeroTcs TpW MyHKTa MOCTaBKU OJHOpoAHOro rpysa Al, A2, A3 u niarh
nynktoB B1, B2, B3, B4, BS norpebnenus storo rpy3a. Ha mynkrax Al, A2 m A3 Haxoaurcs
TPYy3 COOTBETCTBEHHO B KoyimuecTBe al, a2 u a3 toun. B mynkter B1, B2, B3, B4, BS TtpebOyercs
JOCTaBUTh coOoTBeTCTBEHHO bl, b2, b3, b4, b5 ToHH rpy3a. PaccTosHME MEXIy NyHKTaMHU
MOCTABKH M MMYHKTAaMU NOTPeOJIeHNs MPUBEIEHO B TabIuIe:

ITyHkT IIyHkTBHI HOTpPEOIeHUs
bl OCTABKH B1 B2 B3 B4 B5
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Al D11 D12 D13 D14 D15
A2 D21 D22 D23 D24 D25
A3 D31 D32 D33 D34 D35

Haiit Takoi miaH 3akperuieHus: MoTpeOuTeseH 3a MOCTaBUIMKaMH OJTHOPOIHOTO Tpy3a,

YTOOBI 00IIME 3aTPAThI 10 NEPEBO3KaM ObUIM MUHUMAJIbHBIMH.
28 27 18 27 24

al=200, a2=250, a3=200,

b1=190, b2=100, b3=120, b4=110, b5=130.

27 33 23 31

D=|18 26 27 32 21

34
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3. KoMILUIEKT OLIEHOYHBIX CPEICTB JI IPOMEKYTOUHOM aTTeCTAlNu
3.1. IlIpakTnueckue 3aganus (I13)

II3Nel. Jlns w3rotoBieHUs pa3iauyHbix u3aenuii A, B u C npeanpusitue
UCIIOJIB3YET TPU Pa3IMUHBIX BUAA ChIphsi. HOpMBI pacxoja Chipbs Ha MPOU3BOJICTBO
OJIHOTO M3JEINs KaXKIOoro BUIa, IieHa omgHoro m3nenus A, B u C, a taxxke oOiiee
KOJMYECTBO CBHIPhSl KAXKIOTO BHJA, KOTOPOE MOXKET OBITh HCIOIH30BAHO
PEANPUATAEM, IPUBEICHBI B TAOIHUIIE:

Buna chipbst Hopwmbl 3aTpaT chIpbsi Ha 0IHO U3/1eJiue (Kr) OO0muree  KOJIMYECTBO
ChIpbS
A B C
I 18 15 12 300
11 6 14 8 192
I 5 3 3 180
Ilena omHoro 9 10 16
u3eans
(y-e)

Usnenmus A, B u C MOTyT TPOU3BOIUTHCS B JIFOOBIX COOTHOMICHUSX (COBIT
obecrieueH), HO MPOU3BOJICTBO OTPAHMYCHO BBIJICTICHHBIM TMPEATPUITHIO CHIPHEM
Kaxaoro Buaa. CocTaBUTh IMUIaH MPOM3BOJCTBA W3JIEIUH, MPU KOTOPOM oO0mIas
CTOMMOCTh ~ BCEM  MPOU3BEACHHOW NPEANPUATAEM  NPOAYKUHUHU  SABISIETCS
MaKCUMaJbHOM. (3a/1auy pelInTh CUMIUIEKC - METOJIOM)
II3Ne2. Haiitu pemieHue 3a1adu, COCTOSIIEH B ONMPEICICHUH MaKCUMaJIbHOIO
3Ha4YEHUS PYHKIUU
F:2X1+ Xy — X3 T X4 — X5
IIPU YCIIOBUSIX
x1 + x2 + x3=05;
2x1+ x2 + x4 =09;
X1+ 2x2+ x5 =7:
1,x2,x3,x4,x5 = 0.
(3amauy pemuTh CUMILIIEKC - METOJIOM)
II3Ne3. Pemmre 3aa4y JIMHEWHOTO MPOrPAMMUPOBAHUS CUMIUIEKC - METOJIOM
F=3x;+ 2x3 —6 X¢—max
MIPU YCIIOBUSIX
2x1 + x2 -3x3 + 6x6 = 18;
-3x1+ 2x3+ x4-2x6 = 24,
x1 + 3x3 + x5-4x6 = 36;
x1,x2,%x3,x4,x5,%6 = 0.
II3Ne4. Pemmre 3aiady JIMHEWHOTO MPOrPaMMUPOBAHUS CUMIUIEKC - METOJIOM
F=2x;+3x35— x4—max
MIPU YCIIOBUSX
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2x1-%x2 -2x4 +x5 =16
3xl + 2x2 + x3-3x4 = 18;
-xXx1 + 3x2 + 4x4 +x6 = 24,
x1,x2,x3,x4,x5,x6 = 0,
II3NeS. Pemmre 3aa4dy JIMHEWHOTO MPOrPaMMUPOBAHUS CUMIUIEKC - METOJIOM
F=8x,1+7x4 tX¢—max
MIPU YCIIOBUSAX
x1-2x2 -3x4 -2x6 = 12;
4x2 + x3-4x4-3x6=12;
5x2 + 5x4 + xb + x6 = 25;
x1,x2,x3,x4,x5,x6 = 0.
II3Ne6. i TpaHCHOPTHOM 3a7a4yM, UCXOJHbBIE JaHHbIE KOTOPOW MPUBEIEHBI B
TalJIUIle HAUTU ONTUMAIbHBIN IUIAH.

MyHkT IIyHKT Ha3HAYeHust 3anacsl
OTIPAaBJICHHS
B1 B2 B3 B4
Al 5 4 3 4 160
A2 3 2 5 5 140
A3 1 6 3 2 60
IHoTpedHoCcTH 80 80 60 80
T3 Ne7. JInss  TpaHCIOPTHOM 3ajayd, MCXOAHBIE JaHHbIE KOTOPOH
IIPHUBCIACHLI B T36HI/II_I6 HaWTH ONTHMAaJIbHBIN IIJIAH.
Ilynkr IlynkT Ha3HAYEHUS 3anacel
OTIPABJICHHS
B1 B2 B3 B4
Al 4 2 3 1 80
A2 6 3 5 6 100
A3 3 2 6 3 70
IMoTpedHoCTH 80 50 50 70

II3Ne8. [Ins TpaHCHOPTHOM 3aJauv, UCXOJHbIEC TAHHBIE KOTOPOW MPUBECHBI B
TalOJIUIlEe HAUTU ONTUMAIbHBIN IUIAH.

MyHkT IIyHKT HAa3HAYeHust 3anacel
OTIPABJICHHS
B1 B2 B3 B4
Al 6 7 3 2 180
A2 5 1 4 3 90
A3 3 2 6 2 170
HotpebHocTu 45 45 100 160

13



TI3Ne9. JUis CTpOUTENHCTBA YETHIPEX OOBEKTOB HCIIOJIB3YETCS KHUPIINY,
W3TOTOBJIEHHBIA Ha TpeX 3aBojax. EJKENHEBHO KaXIbld W3 3aBOJOB MOMKET
u3rotoBisATh 100, 150 u 50 y.e. kupnuya. ExxeqHeBHBIE MOTPEOHOCTH B KUPIIUYE HA
KOKJIOM U3 CTPOSIUXCS OOBEKTOB COOTBETCTBEHHO paBHBI 75, 80, 60 m 85 y.e.
M3BecTHBI Takke Tapu@bl MEPEeBO30K 1 y.e. KUpMHYa € KaXKIOro M3 3aBOJOB K
KKJIOMY U3 CTPOSIIIUXCSI OOBEKTOB:

6 7 3 5
1256
8 10 20 1
CocTaBUTh TakOW IJIaH MEPEBO30K KUPMHYA K CTPOSIIMMCS OOBEKTaM, Mpu
KOTOpPOM 00111251 CTOMMOCTb IEPEBO30K SIBJSIACH Obl MUHUMAJILHOM.

I13Nel0. TexHn4eckoe yCTpOMCTBO MOKET HAXOAUTHCS B OJJHOM M3 TPEX
coctosgHuit Sy, S;, S;. HHTEHCUBHOCTH MOTOKOB, MEPEBOJSALIUX YCTPOMCTBO W3
COCTOSIHMSI, 3a/1aHbl B TAOJIHIIE:

C:

3amaua MNHBTEHCUBHOCTH TOTOKOB
Aoi Aoz Mo ISP A2 A2
3 4 5 4 3 0

HeoOxomuMo mocTpouTh pa3MeUeHHbI Tpad COCTOSHUM, 3amucaTh CUCTEMY
ypaBHeHuil KoamoropoBa, HaliTu (UHaNbHBIE BEPOATHOCTH U CHENATh aHaJIU3
IIOJIYYECHHBIX PEIICHUN.

Pazmeuennslii rpad coCTOSIHUIM MMEeT BUI:

Aoz
SO Aol

Az A0
?1.11
. e |
s2 | S1
ALz

IT3Nell. TexHn4YecKoe yCTpONMCTBO MOXKET HAXOAUTHCA B OJHOM M3 TPEX
cocTosiHUU Sy, S;, S, HHTEHCHUBHOCTH MOTOKOB, MEPEBOASIIUX YCTPOWCTBO W3
COCTOSIHMS, 3aJIaHbI B TAOJIHIIE:

3anaya WMHTEHCUBHOCTH IOTOKOB
Aoi Ao Ao Mo Ao A2
2 3 4 3 3 0
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HeoOxomuMo mocTpouTh pa3MeUeHHbI Tpad COCTOSHUM, 3amucaTh CUCTEMY
ypaBHeHuil KoamoropoBa, HaliTu (UHaNbHBIE BEPOATHOCTH U CHENATh aHaJIU3
IIOJIYYECHHBIX PEIICHUN.

Pa3zmeuennslii rpad) cOCTOSSHUM UMEET BUI:

A2

II13Nel2. B 3agannoil matpune L ameMeHT Ajj €CTh HHTEHCUBHOCTB CIy4ailHOrO
IIyaCCOHOBCKOI'0 IpOLECCa IEPEXOAOB M3 COCTOSHUS i B COCTOSHHE J

(paBMepHOCTB KOJI—EBO NEPEXOOOE

0010
4040
0 404

0110
A) Tloctpouts rpad MEPexoq0B MEXKITYy COCTOSHUSMU, pedpa KOTOPOTO

IIOMEYEHBI COOTBETCTBYIOIMMYU NHTEHCUBHOCTSAMM NIEPEXOIOB.

b) Hanucate cucteMy ypaBHEHHI U1 ONPEEICHUS PEAEIbHBIX BEPOSTHOCTEM

Pa3IMYHBIX COCTOSTHUM.

B) Pemmuts 3Ty cucteMy ypaBHEHH, HAWTU NPEIEIbHYI0 BEPOSATHOCTh KaXA0r0

COCTOSIHUS.

I13Nel13. B 3agannol matpuue L aneMeHT Aj; €CTh HHTEHCUBHOCTD CIIy4ailHOTO
IIyaCCOHOBCKOI'O IIpoLiecca IEPEXON0B M3 COCTOSHUS i B COCTOSHHE |

(paSMepHOCTB KOJI=EO Nepexonos

EIHHHIIA EpEMEHH

L =

CARHHLIA BpeMeHn

0220
A) Tloctpouts rpad MEPexoq0B MEXKIYy COCTOSHUSMU, pedpa KOTOPOTO

MIOMEYEHBI COOTBETCTBYIOIMMYU NHTEHCUBHOCTAMM NIEPEXOIOB.
b) Hanucath cucteMy ypaBHEHHH JJisl ONpeieSieHUs] IPeebHbIX BEPOSITHOCTEH
Pa3JIMYHBIX COCTOSIHUM.

B) Pemmth 3Ty cucremy ypaBHEHUM, HAUTH MPEIETbHYIO BEPOSATHOCTh KaXI0T0
COCTOSIHUS.
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II13Nel4. B 3agannoil matpuue L ameMeHT Aj; €CTh HHTEHCUBHOCTB CIy4ailHOrO

ITyaCCOHOBCKOI'O IIpomecca IepexoaoB H3 COCTOSAHHA I B COCTOSIHHE ]
0JI—EBO MEpEeX0,J08

K
(pa3MepHOCTh
EJHHHLIA EpEMEHH

0110
A) Tloctpouts rpad MEPexoq0B MEXKIYy COCTOSHUSMU, pedpa KOTOPOTO

ITOMEYEHBI COOTBETCTBYIOIIMMHA UHTEHCUBHOCTSIMU IIEPEXOI0B.
b) Hancath cucteMy ypaBHEHHH JJisl ONpeieNIeHUs] IPeeIbHbIX BEPOSATHOCTEH
Pa3IMYHBIX COCTOSTHUU.

B) Pemmth 3Ty cuctemy ypaBHEHUM, HAUTH MPEETbHYIO BEPOSATHOCTh KaXI0T0
COCTOSIHUS.

3.2. KourpouasHbie Bonpockl (KB)

KBNel TIlonsarue pemieHusi. MHOKECTBO PELICHU, ONTUMAIbHOE PELICHUE.

KBNe2 Marematnueckue MO, IPUHLIMIIBI UX IOCTPOCHHMS, BUABI MOJIETIEN

KBNe3  OOmuit Bua 1 OCHOBHAsS 3a[a4ya JUHEHHOTO MPOrpaMMHUPOBAHUS.
Cumrekc — MeTo/I.

KBNe4 TpancnoptHas 3agadya. MeToabl HaXO0XKAEHUS HAYaJIbHOTO PELICHUS
TPAHCIIOPTHOM 33/1a4H.

KBNe5 Metoa moTeHIIMaioB

KBNe6  OOmmii Buj 3a/1a4 HEJTMHEWHOTO MPOrpaMMUPOBaHHS.

KBNe7 Meton muoxutenent Jlarpanxa

KBNe8 OcHOBHBIEC OHATUS JUHAMUYECKOTO MPOrPaMMHUPOBAHMUSL.

KBNe9  Metonbl xpanenus rpadoB B mamsitu IBM.

KBNel0 3amaua o MakcumMaabHOM NOTOKE U anroput™ @opna—Ddankepcona

KBNell CucreMbl MacCOBOTO OOCTYKUBaHHUS: TIOHSTHSI, IPUMEPHI, MOACIIN

KBNel12 OcHoBHbIE MOHATHSI TEOPHUH MAPKOBCKUX MpolieccoB. Cxema rudenu u
pa3MHOXKEHUS

KBNel3 Metoa MMHTAIIMOHHOTO MOJEIUPOBAHUS.

KBNel14 Enunnunsiii xpebuii u Gopmsl ero opranuzanuu. [Ilpumeps! 3agau

KBNel5 KonnuecTBEHHBIE M KaU€CTBEHHbBIE METO/IbI POTHO3UPOBAHHSL.

KBNel6 Ilpenmert u 3agauu Teopun urp. OCHOBHbBIE MOHSATUS TEOPUU UTP.

KBNel7 AHTaroHuCTM4E€CKHE MAaTPUUHBIC UTPHI: UUCTHIE U CMEIIIaHHbIC
CTpaTeruu

KBNel8 Metonbl pelieHrsi KOHEYHBIX UTP: CBECHUE UTPhl MXN K 3a]a4e
JMHEWHOTO MPOrpaMMHUPOBAHMS, YUCIEHHBIN METOJ — METOJ UTEpALIUI

KBNe19 O6nacth mpUMEHUMOCTU TEOPUHU TIPUHATHS PEIICHUH.

KBNe20 IlIpunsiTue pelieHuid B yCIOBUIX ONPEICICHHOCTH, B YCIIOBUSAX PUCKA,
B YCJIOBUSIX HEONPEIETIEHHOCTH

KBNe21 Kputepuu npuHATHS PELIEHUI B YCIOBUSAX HEONPEAEICHHOCTH.

KBNe22 JlepeBo penieHui.
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4.Kputepumn oneHUBaHUS

«5» «OTJIMYHO» WJIH «3aYTeHO0» — CTYJICHT MOKa3bIBaeT MIyOOKOE U MOJIHOE
OBIIQJICHUE COJIEp)KaHHEeM NporpaMMHoro marepuana mo MJIK, B coBepiieHcTBe
BJIaJICCT MOHATUHHBIM anapaToM U JIEMOHCTPUPYET YMEHHE IPUMEHSTh TCOPHIO Ha
NpaKTUKe, pellaTh pa3jiMyHble MPAKTHUECKUE U TNPO(EeCcCHOHATBHBIC 3aJauH,
BBICKA3bIBATh U OOOCHOBBIBATH CBOM CYXKJCHHUS B ()OpME rPaMOTHOTO, JIOTHYECKOTO
orBera (YCTHOTO WJIM IMCBMEHHOTO), a TaKXe BBICOKHU YPOBEHb OBJIaJICHUE
o0IMMH 1 PO ECCHOHATBPHBIMIA KOMITETCHIIUSAMHU B JEMOHCTPHPYET TOTOBHOCTD K
npoecCHOHANTEHOM NESITEIbHOCTH;

«4» «XOpomo» HJIH «3a4YT€HO0» — CTYJIEHT B IOJHOM O0BEME OCBOWII
nporpaMMHbiii mMatepuan o MJIK, BiajeeT NOHATHIHBIM anmapaTroM, XOPOUIO
OpPHEHTUPYETCS B M3y4a€MOM MarTepuajie, OCO3HAHHO NPUMEHSET 3HAaHUS IS
pelIeHusl TpakTUYECKUX M MpodecCuOHANbHBIX 3a/lay, TPaMOTHO H3JIaraeT OTBET,
HO conepxaHue, Gopma oTBeTa (YCTHOTO WJIM MUCBMEHHOI'0) MUMEIOT OT/AENIbHbIE
HETOYHOCTH, JEMOHCTPUPYET CpEIHUA YpPOBEHb OBJIAJICHUE OOIMMH U
npo(ecCHOHANbHBIMU ~ KOMMETEHIIMSIMA M TOTOBHOCTh K MPOQecCHOHATbHON
NEATENIbHOCTH,

«3» «yAOBJIETBOPUTEIbHO» WM «3aYT€HO» — CTYICHT OOHapyXHBaeT
3HaHUE U MIOHMMaHWE OCHOBHBIX IIOJIOKEHUM MPOrpaMMHOTo Marepuana no MJIK,
HO M3JIaraeT €ro HENOJIHO, HEIOCIEA0BATENbHO, MAOMYCKAeT HETOYHOCTH B
ONPENEIICHUN TOHATUM, B IPUMEHEHUM 3HAHUW IS PELICHUS NPAKTUYECKUX U
npo(ecCHOHANBHBIX 3a7a4d, HE YMEET J0Ka3aTelbHO O0OOCHOBATH CBOM CYXKIIECHUS,
HO TMpU OTOM JIEMOHCTPUPYET HU3KUH YypOBEHb OBJIAJEHUS OOLIMMHU U
npo(eCCUOHATBHBIMA ~ KOMIIETEHUUSMU M TOTOBHOCTb K IpPO(ECCHOHATbHON
NEeSATEIbHOCTH;

«2» «HEyIOBJICTBOPUTEJIBHO» HMJIH «HE 3a4YTeHO0» — CTYIEHT HMeEeT
pa3po3HEHHbIE, OECCUCTEMHbIE 3HAHUS, HE YMEET BbIACIATh IJIABHOE U
BTOPOCTENIEHHOE, JIOIYCKAeT OIIMOKU B ONPENCICHUU MOHITHH, OECHOPSA0YHO U
HEYBEPEHHO H3Jaraer nporpammubeii Marepuan no MJIK, He ymeer NnpuUMEHSTH
3HaHWS [ pEIIeHUs MNPAKTUYECKUX M  MNpodeccHOHANbHBIX 3a4ad, He
JIEMOHCTPHUPYET OBJIAJCHUE OOIUMMHU U TPO(HECCHOHATBHBIMU KOMIETCHIMUSIMH U
TOTOBHOCTD K MPO(PeCcCHOHANBHOM 1eATEeIbHOCTH.
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5. UadopmaniuoHHoe odecriedeHue

nepedyeHb y4eOHbIX W3JaHUM, SJEKTPOHHBIX U3AaHUM, JIEKTPOHHBIX U MHTEepHeT-
pecypcoB, 00pa3oBaTeNbHBIX MIATHOPM, FIECKTPOHHO-OMOIMOTEUHBIX CUCTEM, BEO-
CHUCTEM [UJIl OpraHu3ally JUCTAHIIMOHHOTO OOy4YeHHUs] M YHOPABICHUS UM,
UCIIOJIb3yeMble B 00pa30BaTEIbHOM IPOLIECCE KaK OCHOBHBIE M JOIMOJHHUTENIbHbBIE
UCTOYHUKH.

OcCHOBHbIE HCTOYHUKH:

3. PynakoB A.B. TexHomnorus pa3paOoTku mporpaMMHBIX poayKToB (11-e u3s.,
ctep.) yueonuk / Pynakos A B. - M: UL Akanemust, 2017-208 c.

4. denmopoa I'. H. Pa3paboTka mnporpaMMHBIX MOJIYJIEH MIPOTrPaMMHOIO
obecrieyeHus i KOMIBIOTEPHBIX CUCTEeM. (2-¢ u3a., crep.) yueOHuk/denopona
I"'H. -M. U1l Akanemus1,2017- 336 c.

5. Urommu B.M. DOnemeHTsl MaTeMaTH4eCKOW Jorukw: ydeOHuUK.— M.: UI]
Axanemus, 2017.

JlonoTHUTEIbHbIE HCTOYHUKH:

1. Axynuu W.JI. Marematnueckoe MporpaMMUpPOBaHUE B IIPUMEpaAxX M 3aJadax:
YuebHoe nocodue. 3-¢ uzn., crep.- CII6.: U3gaTensctBo «Jlanwy, 2011.-352 c.

2. boromaszosa I'.H. MonaepHuszamnus MPOrPaMMHOTO obecrnieyeHus
EPCOHAIBHBIX KOMITBIOTEPOB,  CEPBEPOB, MepUDEPUNUHBIX YCTPOHUCTB U
obopynoBanus: yaueOnuk.- M.: U1 Axkagemus, 2016.-192 c.

3. Benrtuens E.C. UccnenoBanue onepanuii: 3aa4u, NPUHLIHUIIBI, METOLOJIOTHS.
—2-e u3n. — M.: Hayka,1988. — 208 c.

4. Tarapuna, JI. T'. TexHonorus pa3pabOTKM HOPOTPaMMHOTO OOECIICUCHHUS:
yueb.mocobue / JI. I'. 'arapuna, E. B. Kokopesa, b. JI. Bucnanyn; ITox pen. JI. T.
I"arapunoii. - M.: DOPYM: UH®PA-M, 2017.-400 c.

5. Kamaitna B.T., Pomanenko B.B. TexHomorusi pa3paboTKu MNPOrpamMMHOTO
obecrnieyeHus: ydyeOHoe mocoOue.-ToMck: ToMCKUI  MEKBY30BCKHH  IIEHTP
JTUCTaHIIMOHHOTO oOpa3zoBanusi, 2007.-257 c.

6. Ilapteika T.JI., [TomoB M.M. MaremaTudeckue MeTO/AbI: Y4EOHUK. 2-€ W3].,
ucnp. u nom.- M.: DOPYM: UHOPA—- M, 2007-467c.

7. UYepnakoB M.B. OcHOBBI mporpaMMHpOBaHUs: YUYEOHUK W MPAKTUKYM JJis
CIIO.- M.: FOpaiiT,2017.-219 ¢

DJIeKTPOHHBbIE U3IaHUA (3JIEKTPOHHBIE Pecypchbl):
8. OT Momenu OOBEKTOB - K Mojaenu kimaccoB. EamHoe OKHO pocTyma K
oOpazoBarenbHBIM pecypcam. http://real.tepkom.ru/Real OM-CM_A.asp
9. Iudposas oopasoBareabnas cpeaa CIIO PROFoopa3oBanue:
byiinaueB, C. K. IlpuMmeHeHMEe 4YHMCIEHHBIX METOJOB B MaTE€MaTUYECKOM

mozenupoBaHuu : yueoHoe nocodbue s CIIO / C. K. byitHadeB ; nmon penakiuei
0. B. Ilecuna. — 2-e uszn. — CaparoB, ExarepunOypr : IlpodoOpazoBanue,
VYpansckuit peaepanbubiii yausepeuret, 2019. — 70 ¢. — ISBN 978-5-4488-0415-
1, 978-5-7996-2877-2. — TeKcT : 3NEKTPOHHBIN // DAEKTPOHHBINA pecypc uppoBOit
obopazoBarensHoit  cpenbl  CIIO PROFoOpazoBanme : [caiit]. — URL:
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https://profspo.ru/books/87850 (mata obpamenus: 18.08.2020). — Pexum mocrtymna:
IUTSL aBTOPU3HP. TIOJIB30BaTENCH

Hukono, O. M. Marematnueckoe MOJCIMPOBAHUE W METOABl TMPUHSATHUS
pemenuii : yaebnoe nocooue mis CIIO / O. . Hukonos, C. B. Kpyrnukos, M. A.
MenseneBa ; mon penakmueit A. A. AcrapreBa. — 2-¢ u3n. — Caparos,
ExarepunOypr : IlpodoOpazoBanue, Ypanbckuil penepanbHbiii yausepcutet, 2019.
— 99 c. — ISBN 978-5-4488-0482-3, 978-5-7996-2828-4. — TeKcT : 371€KTpOHHBIN
/l DnekTpoHHBIM  pecypc  mmdppoBod  obpazomarenpHOU  cpenbl  CIIO
PROFob6pazoBanue : [caiit]. — URL: https://profspo.ru/books/87825 (nara
obpamenus: 04.09.2020). — Pexum goctyna: AJjisi aBTOPU3UP. TOJIH30BaATEIICH

JJIeKTPOHHO-0MOJIMOTEYHAS cCUCTeMA:

IPR BOOKS - http://www.iprbookshop.ru/78574.html

Beb-cucrema /1 opraHu3anum JUCTAHIMOHHOTO 00y4YeHUsl M yIIPaBJIeHUsI UM:
Cuctema mgucranuroHHoro oOydeHus OIAIIOY «AnekceeBCKUN KOS
http://moodle.alcollege.ru/
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