[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

®K1O: Kocnnckas Hapexpa bopucosHa

[omkHocTb: [upekTop

[ata nognucanus: 18.12.2024 16:30:01

YHUKanbHbI MPOrpaMMHbIA KIKOY:

4c22542f0fe 3bbcCHACTHOE/IIPOMECC

TS
([Iil“i\>
(EN)
QLS
OHAJIBHOE OBPA3OBATEJBbHOE YUYPEX/JIEHUE

«OBHUHCKHWI KOJUIEK THOOPMALIVA U TIPABA»

«YTBEPKIAIO»

METOJIUYECKHUE YKA3AHUSI
IO CAMOCTOSTEHOM PABOTE
MPO®ECCHUOHAJIBHOI'O MOY.JISA

IM.02 OCYIIECTBJEHUE UHTEIPAIIMU TIPOT'PAMMHBIX MOJYJIEN

0 CTIEIHMAIBHOCTU CPETHETO MPOPECCHOHATIBEHOTO 00pa30BaHMUS
09.02.07 « adopmariioHHbIE CUCTEMBI U TIPOTPAMMHUPOBAHKE)

Oouunck — 2024



CocraBiieHa B cOOTBETCTBUU ¢ DeniepalibHbIM T'OCYJapCTBEHHBIM 00pa30BaTEIbHbIM
CTaHJIAPTOM CPEAHEro NPOPECCHOHATBHOIO OOpa3oBaHMs IO CHELUAIBHOCTH
09.02.07 WudbopManmoHHbIE CHUCTEMBI U MPOrPAaMMHUPOBAHUE, YTBEPKICHHOTO
[Tpuka3zom Munnpocsenienust Poccun ot 9 nekadpst 2016 roga Ne 1547

Mudp nucuunamael o cranaapty — [1IM.02.



COJIEP)KAHUE

OPTAHUBALIMSI CAMOCTOSTEJIBHOM PABOTHI
[JIAHUPOBAHME BHEAYIUTOPHON CAMOCTOSTEJIbHON
PABOTBI

KOHTPOJIb PE3VJIbTATOB BHEAYIUTOPHOM
CAMOCTOSTEJIbHOU PABOTbBI

YUYEBHO-METOJIMYECKOE 1 UTHOOPMAILIMOHHOE
OBECITEYEHUE MOJIYJIS



1. OPTAHM3ALIUSI CAMOCTOSTEJBbHOM PABOTHI

CamocrositenpHas padota ydanuxcs (CPY) moxeTr paccmaTpuBaThCsi Kak
opranu3zanMoHHas ¢opMa oOydeHuss - CHUCTEeMa IIeIarOTHYEeCKUX YCIOBH,
00EeCNeUnBaOIINX YIpaBICHUE YYEOHOW MEATEIBHOCTHIO WM JACSITEIHbHOCTD
yUYalIUXCs MO0 OCBOCHHIO OOLIMX M MPO(ECCHOHATBHBIX KOMIETCHIINMA, 3HAHUN U
YMEHUM y4eOHOM 1 HAyYHOU JeATeIbHOCTH 0€3 MOCTOPOHHEH TTOMOIITH.

B yueOGHOM mpoliecce BBIIENSAIOT JBa BHJIa CAaMOCTOSITEIBLHOM pPabOTHI:
ayJIUTOpPHAsl, BHEAYIUTOPHAS.

AyINTOpHAsi caMOCTOsiITeJIbHAasi padora 1o Yy4yeOHOW AWCIUIUIMHE U
npoecCHOHaTbHOMY MOJYJIIO BBINOJHSAETCS HAa Y4YEOHBIX 3aHATUSAX IO
HEIMOCPEACTBEHHBIM PYKOBOJICTBOM MPENOIaBaTENS U 1O €r0 33/1aHHIO.

BueayautopHasi camocTosiTeibHasi padoTa BBIMOJHACTCA y4YalllUMCS 10
3aJIaHUIO MPEMNOoAaBaTelisl, HO 0€3 ero HemoCPEACTBEHHOTO YYaCTH .

CamocrosTenbHas paboTa y4aluxcs IPOBOJUTCS C LIEIIBIO:

® CHUCTEMAaTHU3ALMH U 3aKPEIUICHUS MOJYYEHHBIX TEOPETUUYECKUX 3HAHUU U
MPAKTUYECKUX YMEHUN CTYAECHTOB;

® yIIyOJICHUS M PACHITUPEHHS TEOPETUUECKUX 3HAHUM;

e (GopMHpOBaHHS YMEHUN HCIOJIB30BATh HOPMATHBHYIO, IPABOBYIO,
CIIPaBOYHYIO JOKYMEHTALMIO U CIIELUATIBHYIO JJUTEPATYPY;

® pa3BUTHA [O3HABATEIbHBIX CIHOCOOHOCTEM M AKTUBHOCTU YYAIIUXCH:
TBOPYECKOU WHUIIMATUBHI, CaMOCTOSITEIIbHOCTH, OTBETCTBEHHOCTH U
OpPraHW30BaHHOCTH;

e (GOpMHpPOBAaHUA CAMOCTOSITENIBHOCTA MBIIUICHUS, CIIOCOOHOCTEN K
CaMOpa3BUTHIO, CAMOCOBEPILIEHCTBOBAHUIO U CaMOpEaIu3allny;

® DPa3BUTHUSA UCCIIEIOBATEIbCKUX YMEHUN;

e (opMupoBaHus 00IUX U MPOHECCHOHATBHBIX KOMIIETEHITUH.

2. TJIAHUPOBAHUE BHEAYJIUTOPHOM CAMOCTOSITEJBHON
PABOTBI

[IpenonaBareneM y4eOHOM AMCHMIUIMHBI 3SMIUPHYECKH OIPEACIISIOTCS
3aTpaThl BPEMEHU HA CAMOCTOSITEIBHOE BBIMOJHEHUE KOHKPETHOIO COJEPKAHMS
y4eOHOI0 3a/laHMsl: Ha OCHOBAHMM HAOJIOJEHUN 3a BBINOJHEHUEM YYAIIUMUCH
ayJIMTOPHON CaMOCTOATENIbHOM paboThl, ONpOca CTYAEHTOB O 3aTpaTax BPEeMEHH Ha
TO WK MHOE 33JjaHhe, XPOHOMETpaka COOCTBEHHBIX 3aTpaT Ha pelIeHUE TOW WM
WHOM 3a/ladyil C BHECEHHEM IOTNPaBOYHOTO Kod(DPHIMEeHTa W3 pacueTa YpOBHS
3HAHUW U YMEHUN y4aIuxcsl.

[Ipu pa3paboTke paboueld mporpaMMbl MO Y4YEOHOW MUCHIUIUIMHE WU
po(heCCHOHATFHOMY MOJIYJIIO MPH IUIAHUPOBAHUU COJIEP’KaHUSI BHEAYIUTOPHOU
CaMOCTOSITEIPHON pa0OTHI MPEIoIaBaTeliell yCTaHABIIMBAETCS COIEpKAHUE i 00beM
TeopeThuueckord ydeOHOW uWHOOpPMAIMM WM NPAKTHYECKUX 3aJaHUul, KOTOpHIC
BBIHOCSITCSI Ha BHEAYIUTOPHYIO CAMOCTOSITENIbHYIO padoTy, ONpeaAesaoTcs (popMbl
Y METOJIbl KOHTPOJISI pE3yJIbTaTOB.



ConepxaHue BHEAyAUTOPHOM CaMOCTOSITENIbHOM pPalbOTHI ONpeaensercss B
COOTBETCTBUM C PEKOMEHAYEMBIMM BHUJAMU 3aJlaHUM COIVIACHO NPHUMEPHOU
porpaMmsbl y4eOHON JUCHMILIMHBI WIIA TPO(PECCHOHATBEHOTO MOTYJISL.

Bunamu 3apanuii 11 BHeAyIUTOPHOM CAMOCTOSITE/IbHOI PadoThl MOTYT
ObITh:

* 014 0861a0eHuss  3HAHUAMU:  KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIC
3aJlaHle, YTeHWe Tekcra (yyeOHUKa, NEPBOUCTOUYHMKA, JOMOJHHUTEIHHOU
JUTEPATYPBI): COCTABIIEHUE IUIaHA TEKCTA; rpapuueckoe n300pakeHHe CTPYKTYpPHI
TEKCTa; KOHCIIEKTHPOBAHHE TEKCTa; pedeprupoBaHrEe TEKCTa; BBITUCKU U3 TEKCTa,
paboTa €O ClIOBaps MU M CIPAaBOYHHKAMHU, O3HAKOMJICHHE C HOPMATUBHBIMHU
JOKYMEHTaMH; y4eOHO-HCCcleoBaTeIbCcKasi padoTa; HCHOJIB30BAaHUE ayIduo- |
BHJICO3aNIMCEN, KOMIIBIOTEPHOW TEXHUKHU 1 VIHTEpHETa U 11p.;

* 0114 3aKpenleHuss U CcucmemMamu3ayuyu 3HAHUU: KOMIETEHTHOCTHO-
OpUEHTHUPOBAHHOE 3aJaHue, padoTa C KOHCIEKTOM JieKIHHu (00paboTKa TEKCTa);
NOBTOpHast paboTa Haja ydeOHbIM MaTepuaioM (yuyeOHHKa, NEPBOMCTOYHHKA,
JOTIOJIHUTENBHON JINTEPAaTyphl, ayJUO- U BHJIEO3AINCEN); COCTABICHUE IUIAHA U
TE3MCOB OTBETA; COCTABJIEHNE TAaOJIMII JJIi CUCTEMaTU3aluu y4eOHOTO MaTepuana;
VU3Yy4EHUE HOPMATUBHBIX MAaTEpHUaJOB; OTBETHI HA KOHTPOJBHBIE BOIPOCHI;
aHaluTU4ecKass ~ oOpaOoTka  Tekcra  (aHHOTUPOBAaHUE,  PELIEH3UPOBAHUE,
pedepupoBaHue, KOHTEHT-aHAJIU3 U JIP.); OJITOTOBKA COOOIICHUHN K BBICTYIUICHUIO
Ha ceMHHape, KOH(pepeHIUHU; MOAroTOBKa pedepaToB, JOKIAN0OB; COCTABICHHE
ounbnuorpaduu, TEeMaTUYECKUX KPOCCBOPAOB; TECTUPOBAHUE U JP.;

> Ona Gopmuposanus KOMNemeHyuu: KOMIIETEHTHOCTHO-
OpPUMEHTUPOBAHHOE 33/IaHHE, PEIICHUE 33/1a4 U YIPAKHEHUN M0 00pasily; pellieHue
BAPUATHBHBIX 33/1a4 M YIPaXHEHU; BBINIOJIHEHUE YEPTEKEHN, CXEM; BBIIIOJHEHUE
pacueTHO- rpaduuecKux padoT; pelIeHUue CUTYallMOHHBIX MEAarornyeckux 3ajad;
IOATOTOBKAK JIEJIOBBIM MI'PaM; ITPOCKTUPOBAHUE U MOJEIUPOBAHNUE PAZHBIX BUIOB
Y KOMIIOHEHTOB NPO(ecCHOHAIBHOM AeSITeIbHOCTH; OATOTOBKA KYpCOBBIX paloT;
OIBITHO-3KCIIEPUMEHTANIbHAsA Pa0doTa; yNpaKHEHUS Ha TPEHAXKEPE; YNPaKHEHUS
CIIOPTUBHO-03OPOBUTEILHOTO Xapaxkrepa; pedIeKCUBHBIN aHaJIN3
po(heCcCHOHATIBHBIX YMEHUH C UCIIOJIb30BAHUEM ay/INO- U BUACOTEXHUKH U JP.

Bunpl 3aganuii 111 BHEAYJUTOPHOM CaMOCTOSTEIBHOW paboOThI, UX
COJIEp)KaHUE U XapaKTep MOTyT MMETh BapUaTUBHBIN U AU(depeHIupOBaHHBIN
XapaKTep, YUYUTHIBATh CHEUU(PUKY CHNEUUATBHOCTH, HW3y4aeMOW JAMCLMIUIMHBI,
WHMBUyaJIbHbIE OCOOEHHOCTH CTY/ICHTA.

[Ipu npenbsBieHUN BUIOB 331aHUM HAa BHEAYAUTOPHYIO CAMOCTOSITEIBHYIO
paboTy pEKOMEHIYyeTCsl HCHOoNb30BaTh AUPGEpPEHIIMPOBAHHBIA  MOAX0J K
cTryaeHTam. Ilepen BBIIOJIHEHHEM CTYIEHTaMU BHEAYIUTOPHOU CaMOCTOATEIIbHOM
paloThI MpenoaaBaTesb MPOBOJUT HHCTPYKTAX MO BBHIOJHEHHIO 3a/1aHUs, KOTOPBIi
BKJIKOYAET LIEJIb 3a/1aHMs, €T0 CONEP/KAHNUE, CPOKH BBIIIOJIHEHHUSI, OPUEHTUPOBOYHBIN
00BeM paboThl, OCHOBHBIC TPEOOBAHUS K pPe3ysibTaTaM paOOThl, KPUTEPUU OILICHKH.
B nmpounecce HMHCTpyKTa)ka MPENOJABATENb MPEAYNPEXAACT YYalIUXCA O
BO3MOXKHBIX THUIUYHBIX OMIMOKAX, BCTPEYAIOIIMXCS MPHU BBITOJHEHUU 3aJaHMUs.
HHCTpyKTa)X MPOBOAUTCS MPENOJaBaTENEM 3a CUeT 00beMa BPEMEHHU, OTBEIEHHOTO



Ha U3yYeHUE TUCITUTUTUHEI.
CaMocTosiTennbHass paboTa MOMKET OCYIIECTBISATHCS WHAMBUIYAIbHO WIN
TpyNIaMyd y4aruxcsi B 3aBUCUMOCTH OT 1I€JH, 00beMa, KOHKPETHON TEeMAaTHUKH
CaMOCTOATETLHOUN pabOTHI, YPOBHS CIIOKHOCTH YPOBHS YMEHHUM YUAITHXCA.
OTyeT No caMOCTOSATENLHOM paboTe ydalIUXCsl MOKET OCYIIECTBISITCSA KaK
B TIEYaTHOM, TaK U B 37eKTpoHHOM Buje (Ha CD mucke).

3. KOHTPOJIb PE3YJIbTATOB BHEAYJIJUTOPHOUI
CAMOCTOSTEJIBHOM PABOThI

KoHTponb  pe3ynbTaToB  BHEAYAUTOPHOM  CAMOCTOSITEIHPHOW  pabOTHI
CTYJICHTOB MOJKET OCYIIECTBIATHCS B IpPEIeIax BPEMEHU, OTBEAECHHOIO Ha
oOs3aTeNibHbIE  Y4E€OHbIE 3aHATHS 1O  JUCUMIUIMHE W BHEAYAUTOPHYIO
CaMOCTOATENbHYI0 PabOTy ydaluxcs MO JAUCIUIUIMHE, MOXET MPOXOJIUTh B
MUCbMEHHOM, YCTHOM WJIM CMEIIaHHOW QopMe, ¢ MpeACTaBICHUEM IMPOIYKTa
JEATEIIbHOCTH YYallerocs.

B kauectBe opM U METOJOB KOHTPOJISi BHEAYTUTOPHON CaMOCTOSITEIIbHON
paboThl y4amMxcs MOTYT OBITh HCIOJB30BAHbI, 3a4€Thl, TECTUPOBAHHUE,
CaMOOTYEThI, KOHTPOJIbHBIE PAOOThI, 3alIUTa TBOPUYECKUX PabOT U JIp., KOTOPHIE
MOTYT OCYILECTBIATHCS Ha Y4€OHOM 3aHATUM WJIM BHE €ro (HarpuMmep, OLEHKHU 3a
pedepar).

KpurepusiMu OLEHKM pPE3ylbTAaTOB BHEAYIUTOPHOM CaMOCTOSTEIBHOU
paboThI yHalierocs sBisItOTCS:

® YpOBEHb OCBOEHUS ydaluMcs yueOHOTO MaTepHuaa;

® YyMEHUE YYaIlerocs MCIHOJb30BaTh TEOPETHUYECKUE 3HAHUSA IpH
BBINIOJIHEHUU MTPAKTUYECKUX 3a/1ay;

e c(hopMUPOBAHHOCTH OOLIMX U MPOPECCUOHATIBHBIX KOMIIETEHIIHI;

® 00OCHOBAaHHOCTb M YETKOCTb U3JIOKEHUS OTBETA;

e odopmieHre MaTepralia B COOTBETCTBUH C TPEOOBAHUSIMH.

METOINYECKHUE MATEPUAJIbI

COOBUIEHHUE

[Io copepxanuto coOOIIEHME MOXKET OBITh WHGOPMAIMOHHBIM  HIIU
MeToaudeckuM. MHpopMaIrmoHHOe COO0IIEeHNE — ATO TEOPETUIECKUE MaTEpHUabl 1O
OTIPEJICIICHHONW TeMe, PaCIIMPSOIINE 3HAHUS B OOJIACTH TICHXOJIOTHH, TEIaroTHKH,
TPYTUX JTUCITUTUTHH. MeTtonnueckoe cooO1eHue oTpakaer
MPAaKTUKOOPUCHTHPOBAHHYI0 ~ MH(POPMAIIMIO O  PA3JIMYHBIX  MHHOBAI[MOHHBIX,
3p(PEKTUBHBIX,  HECTAHAAPTHBIX,  PE3YJIbTATHBHBIX  aCMEKTaX  KOHKPETHOU
JTUCITUTITIHBL.

PED®EPAT
Pedepar (ot maTmHCKOTO — COO00IIIa0) — KPaTKOE M3JI0KEHNE B TUCbMEHHOM
BUJIE COJAEpKAHUS HAy4yHOro TpyAa (TPyAOB), JUTEpPATypbl MO TeMe. ITO



CaMOCTOSITeNIbHAS HAy4YHO-HCCIIeIOBaTeNIbCckass paboTa, TA€ pacKpbIBaeTcs CyTh
UcclIeyeMol mpoOaemMbl, U3JI0KEHUE MaTephalia HOCUT MpOoOJIEeMHO-TeMaTHIeCKHA
XapakTep, MOKA3bIBAIOTCS Pa3IMYHBIC TOUYKH 3PEHUS, a TAK)KE COOCTBEHHBIC B3IJISAIBI
Ha ipoosiemy. Cozaepskanue pedepaTa T0JDKHO OBITH TOTHUIHBIM.

Kpurepuu ouenku pedepara:

*  COOTBETCTBHE TEME;

* ryOuHa NpopaboTKU MaTepuaa:

*  MPaBUWIBHOCTH M MOJHOTA UCIIOJIb30BAHUS NCTOYHUKOB;

* odopmieHue pedepara.

JTOKJIAL

Jlokmam — BHJ CaMOCTOSATEIBLHOM pa0OTHl yYalluXcs, HCIOIB3YeTCS B
y4eOHbIX W BHEKJIACCHBIX 3aHATHAX, CIOCOOCTBYET (DOPMHUPOBAHHMIO HABBIKOB
HCCIIeIOBATEILCKOM pabOThI, pacHIupseT ITO3HABaTEIbHbIE HMHTEPECH, IMPUyYacT
MPAKTUIECKA MBICIUTh. [lpw HamucaHWy AOKJIaga TO 3aJaHHOM TeMe CIeIyeT
COCTaBUTH IUIaH, TOI00paTh OCHOBHBIC UCTOYHUKH. PaboTast ¢ HCTOYHUKAMH,

MOTBITATECS CHCTEMATH3UPOBATh TIOJYyUYCHHBIE CBEICHUS, CACIATh BBIBOIBI U
0006meHus. B HacTosiee BpeMs B y4eOHBIX 3aBEJICHUSIX JOKIaAbl COJEPKATEIHHO
MPAKTUYECKH HUYEM HE OTIWYaroTcs oT pedeparoB. CTpykTypa u odopmiieHHE
JOKJIa/1a TaKoe XKe, Kak B pedepare.

OdopmileHue TUTYJIBHOIO JIUCTA METOANYECKOH PadoThI

Ha TtuTynapHOM NHCTE TIOCEpeIMHE €ro 3amuchiBaeTcsl BU padoThl, HIbke Ha 10
MM — €€ Ha3BaHHE CTPOYHBIMHU OyKBaMH, CIpaBa B HIDKHEM YIUIy - (haMuUJIHs aBTOpa
pa3paboTku, rpynmna. B HIDKHEH 4acTH TUTYJIHHOTO JIUCTA MOCPEIUHE YKA3hIBAETCS
roJl HaMcaHus pa3paboTKH.

Tembl caMoCTOATEILHON PA0OTHI

No KonndectBo
pazzena | Bompockl, BBIHOCHUMBIE HA CAMOCTOSITEIIbHOCU3YYEHUE [HACOB
(Tembl) 0d0O

M/K. 2.1 TexnoJiorusi pa3paéoTKu NpOrpaMMHOro odecrevyeHust

1 (OCHOBHBIE TIOHATHUS U CTaHJAPTU3ALNS TPEOOBAHUI K 4
POrpaMMHOMY 00€CTIEUEHHIO

2 Onucanue u ananu3 TpedoBanuil. lnarpammel IDEF 4

3 O1neHKa KauecTBa MPOTPAMMHBIX CPEJICTB 4

M/K.2.2 UHcTpyMeHTAJIbHBIE CPeICTBA Pa3pado0TKH NMPOrPaMMHOIO
obecreyeHus

1 CoBpeMEHHBIE TEXHOJIOTMH U UHCTPYMEHTHI 9
MHTErpalnuu

2 MHCTpyMEHTapUil TECTUPOBAHUsI M aHAJIN3a KayeCcTBa 2




‘HpOFpaMMHBIX CPENCTB ‘

MJK.2.3 MaremaTnueckoe Mo/J1eJIUPOBAHUE

1 OcHOBBI MOJIETMpOBaHUs. Jle Te pMUHUPOBAHHBIC 4
3a1aumn

2 3agaun BYCIOBHSIX HEONPEICICHHOCTH 2

Bcero 22

IIpakTH4eckue 3a1aHus
MK.02.01 Texnosiorusi pa3padboTKu NpOrpaMMHOI0 o0ecrnev4eHust

1. Pa3paboTaTh GyHKIMOHAIBHYIO CXEMY MPOIPAMMHOIO ITPOIYKTA.

2. IlpencraBuTh CTPYKTYPHYIO CXEMY B BHJI€ CTPYKTYpHBIX KapT KoHCcTaHTalHa.
3. [IpencraBuTh CTPYKTYPHYIO CXEMY B BUJE CTPYKTYPHBIX KapT [[ekcoHa.

4. OnpenenuTh OCHOBHbIE TEXHUYECKUE pEeIIeHUs (BBIOOD S3bIKa MPOrPaMMUPOBAHUS,
CTPYKTypa MOpOrpaMMHOrO  TpojaykTra, coctaB  (yukmuit [, pexumsl
(GYHKIIMOHUPOBAHUS) M 3aHECTH PE3YJIbTAThl B JIOKYMEHT, Ha3bIBAEMBIN « ICKU3HBIM
IIPOCKTOM.

5. Co3pmate B TIpeAMETHOM obOmactu «ABTOMOOMIM» Kilacc ¢ TpeOyemoi
(YHKIIMOHAJIBHOCTHIO (MCIIOJIB30BaTh KOMIIOHEHTHI KJIacca: METOAbI, MO U T.1.).
Coznath 00BEKT - 3k3eMIuisap kiacca. Co3gaTh MpUMEp HCIOJIB30BAHUS OOBEKTOM
KOMIIOHEHTOB KJIacca

6. Coszpmate mnpunoxenue IIpocToli KanbKyJIATOp, B KOTOPOM pEAIN30BaTh
BBIIIOJTHEHUE TIPOCTBHIX OIEpalMii C BBOJAMMBIMM JABYMS OIE€paHIaMH. BBITOIHUTH
TECTUPOBAHUE NPWIOKEHHS HA PA3JIMYHBIX JAHHBIX, OTJIMYAKOWIMXCS IO THUILY M
3HAYECHMUIO.

7. Hamucath porpaMMy pelleHns KBaApaTHOTO ypaBHEHHs ax~ + bx + ¢ = 0.

8. Pa3paboTaiiTe HaOOp TECTOBBIX ClieHapHeB (KaK MO3UTUBHBIX, TAK U HETaTUBHBIX )
U1 creayroniel mporpamMmel: MIMeeTcsi KOHCOJbHOE TpHIIoKeHHe (paspaldoTaiite
camocCToATeNbHO). EMy Ha BXoz nonaercs 2 cTpoku. Ha BbIXOJi€ TPUIIOKEHUE BBIAAET
YHUCJIO BXOKICHUN BTOPOM CTPOKHU B IIEPBYIO

9. CmpoektupoBaTh TECTbl MO NPUHIUNY «O€ioro SmMKa» i HPOrpaMMBbL,
pa3paboranHoit B 3aganuu Ne 1. BeiOpaTh HECKOIBKO aNTOPUTMOB JIJIsl TECTUPOBAHUS
U 0003HauUNWTh OyKBaMHU WJIM IU(PpaMHU BETBU ATHUX AIrOpuTMOB. BorlmucaTth myTH
aJIFCOPUTMA, KOTOPBIE TOJKHBI OBITH IMPOBEPEHbI TECTaMU I BHIOPAHHOTO METO/A
TECTUPOBaHMS. 3alHUCaTh TECTHI, KOTOPbIE MO3BOJIAT MPONTH MO IYyTSAM aJrOpUTMa.
[IporectupoBaTh pa3paboTaHHYIO BamMH nporpammy. Pe3ynbrarsl 0OpMHUTH B BHJE
TaOIUIL:

Tect OxuaeMbIi PaKkTUUYECKUN Pesynbrar
pe3yJIbTar pe3yJIbTar TECTUPOBAHMS

10. B Jlpesneii I'pertuu (II B. 10 H.3.) ObLT M3BECTEH MM(P, HA3BIBAEMBIN "KBaapat
[Tommbusa". IlludpoBansHas Tabnuia mnpenacTaBisiia coOOM  KBagpar C MATHIO
CTOJIOIIAMU M TATHIO CTPOKaMH, KOTOphle HyMepoBammch mudpamu ot 1 mo 5. B



KXY KJIETKY Takoro KBajpaTa 3aluchiBajlach oJHa OykBa. B pe3ynbpraTe Kakoi
OyKBE COOTBETCTBOBAJIA Iapa 4MCElN, U IU(POBAHUE CBOIWIOCH K 3aMEHE OYKBBI
napoi yucen. [l natunckoro andasura kBajapat [lonnbus umeer Bua:

1 |2 |3 |4 |5
1 A [B |c |p [E
> F 6 [H L1 [K
3 L M [N |o [P
4 o [R [s |t |t

s v w |x [v [z

[Tonp3ysich M3M0KEHHBIM CIOCOOOM C€O3/1aTh MpOrpamMmy, KOTOpas: a) 3amudpyer
BBEJCHHBIN TEKCT M COXpPAaHUT e€ro B ¢aiii; 0) cuurtaer 3ammubpoBaHHBIA TEKCT U3
daiina u paciudpyeTr JaHHBIM TEKCT.

11. Onumure metonsl nonydeHus: uHpopmanuu o [IC mo I'OCTy. Hns kaxmoro
METO/1a BBIJICIIUTE UCTOYHUK UH(GOPMAIIIH.

12. Beibepute crtanmapthl s oueHku kadectBa I[IC. Ilepeuncnure kputepuu
HajexHoctu [1C mo I'OCTy.

13. BbimonmHuTh aHaU3 MPOrpaMMHOTO Koja g paspadareiBaemoro I[1O wu
MOJYJIBHBIX TECTOB C LIEJIBIO INIOXO OPraHU30BaHHOIO KOJIa

14. Ucnionb3yst m11a0a0HbBI pepakTOPUHTa, BEIIOJHUTH PEOPTaHU3ALNIO IPOIPAMMHOIO
Koza pazpadareiBaemoro I10.

3amaHus 118 CaMOCTOATEIbLHON PadoThI

M/K.02.01 Texnosiorusi pa3padoTKH NPOrPaMMHOI0 o0ecredeHust
[IpumepHast TemaTrka pedepaToB, JOKIAA0B, I3CCE
1. Ilonsitue o sxu3HeHHoM 1ukie [10. OcHoBHBIE ATambl xKu3HeHHOTO 1KKIia [10.
2. [Tonsitue o TpeboBanmsx k cucreme. Buanl TpeboBanHumii.
3. Meronoinorus RAD.
4. TlonsTHE TTOB30BATEIILCKOTO HHTEp(deiica.
5. Ilomsarue crpykTypHOTO moaxoaa Kk pazpaborke [1O. Ilenu, npuHIUIEI,
JIOCTOMHCTBA U HEJIOCTATKU JaHHOTO MOAXO0/a.
6. [TonsiTue QPyHKIIMOHAIILHOTO MoOJieTupoBanus. Llean, NpUHIUIBI, JOCTOMHCTBA U
HEJIOCTATKHU (PYHKIIMOHAIBHOTO MOJICIMPOBAHMUSL.
7. Onpenenenue ousHec-npoiecca. Llenb cozmanus Moaenu 6usHec-mporeccoB. Busl
OM3HEC-TIPOIIECCOB.
8. laiiTe ompeneneHure MOHATHIO IPOECKTUPOBAHUS CTPYKTYp 0a3 JaHHbIX. Onuiure
OCHOBHbIE 3Tamnbl poekThupoBanusa B/l (koHuenTyanbHOE, JIoTHYecKoe, GU3nuecKoe
POEKTUPOBAHKE, HOPMAIIA3AIIHS, MOJIETTU «CYIIHOCTb-CBSI3bY).
9. [IpuHIUnBI 0OBEKTHO-OPUEHTHPOBAHHOTO TOJX0JIa MPU MOCTPOCHUU OOBEKTHOU
CUCTEMBI.
10. Uctopust pa3BuTusi yHUGPUITUPOBAHHOTO SI3bIKA MOICITUPOBAHUS.
11. Jlmarpammbl BapraHTOB KUCIIOIH30BAHUS U TUATPAMMBI JACSITEIILHOCTH.
12. OcHOBHBIE CPENCTBA, UCTIOIB3YEMBIE Ha PAa3HBIX dTalax pa3pabOTKH MPOrPaMM.
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13. IlonsTus "aTTEpH NPOEKTUPOBAHUS", HA3HAUECHUE MOPOXKAAIOIINE TATTEPHBI.

14. [Tonstusa AKCTPEMAJIBHOTO  [IPOrpPaMMHUPOBAaHUSA  (UCTOPHsSI, IIPHUEMBI,
MPEUMYIIECTBO U HEJTOCTATKH).

15. Omnpenenenue MOHATHH BepUPHUKAIUS U BaIUIAIUSA, OMHUIIUTE COOTHOIICHUE
BEepU(PUKAIIUU U BATUIAIHH.

HpaxkTnuyeckue 3aganusa M/IK.02.02 UacTpyMeHTa/IbHBIE CPEACTBA Pa3padoTKU
NPOrpaMMHOI0 o0ecrneYeHus

1.JlaH ogHOMEpPHBII MaccuMB M3 h LENbIX urcen u3 orpe3ka ot 0 mo 50, 3amaHHBIX
ciydaiiHeiM 00pa3om. Pa3smep maccuBa 3amaercs nojs3oBareneM. [lomeHsaTe mectamu
3HAQYEHUS MAKCHUMAJIbHOTO W MHHUMAJIBHOIO 3JIEMEHTOB MaccHhBa. BbrIBecTH
HCXOJ/IHBI MacCHUB U pE3yJIbTar.

2.JlaH MaccuB, coJiepKallnil n yucea u3 orpeska ot -50 g0 50, 3agaHHBIX CTyYaliHBIM
oOpaszom. Pazmep maccuBa 3ajaeTcs Mmojb30BaTeieM. BEIYUCIUTE CyMMY 3JIEMEHTOB,
CTOSINMX A0 NEPBOTO OTPULATEIIBHOIO JJIEMEHTA. BBIBECTH HMCXOIHBIM MAacCUB M
pe3yabTaT BHIYMCICHUH.

3.lan MaccuB, coiepKaluluii n uuces, 3aJaHHBIX Ciay4yalHbIM oOpa3zoMm. Pa3smep
MaccHuBa 3aJlaeTcs nojbp3oBaTeneM. OnpeaenTb KOJIMYECTBO MPOCTHIX AJIEMEHTOB B
MaccuBe. BpIBECTHM HMCXOIHBIM MAacCHUB, YHCIIO MPOCTBHIX 3JEMEHTOB B HEM U CaMHU
MPOCTHIE YHCIIA.

4. Jlan MaccuB, COJEpXKalllMii N YHCEN, 3aJaHHBIX CIy4ailHbiM oOpa3om. Paszmep
MaccMBa  3ajlaercs  mojip3oBareneM.  Haiftu  cpemHee  apudmeTHdeckoe
MOJIOKUTEIIbHBIX ~ JJIEMEHTOB B HEM. DBBIBECTM HWCXOOHBIM MAacCUB, YHUCIO
MOJIOKUTEIIBHBIX ~ AJIEMEHTOB, CaMHM TIOJIOKUTEJIBHBIE 4YHUCIA W HX CpEIHee
aprupMeTHIECKoe.

5./lan MaccuB, cogepKalluii n uucen, 3aJaHHBIX Cciay4dalHbIM oOpa3zoMm. Pa3smep
MaccuBa 3aJaercs Ioyb3oBaresieM. HalThm cymMy MEpBOro OTPUUATEIBHOIO M
MOCJIEAHETO TIOJOKUTEIBHOTO JJEMEHTOB. BBIBECTM HMCXOAHBIA MAacCCHUB, IIEPBBIN
OTPULATEJIBHBIN U ITOCIEIHUN TIOJIOKUTEIbHBIN

AJIEMEHTHI U UX CYMMY.

6./lan MaccuB, copepKaluii n uwWcen, 3aJaHHBIX CIy4dalHbIM oOpaszom. Pasmep
MaccCHuBa 3aJaeTcs MoJib3oBareneM. HaliTu MakCMMyM W3 OTPULIATEIIbHBIX JIEMEHTOB.
BbiBeCTH HMCXOJHBI MAacCuB, BCE OTPHUIATEIbHBIE 3JIEMEHThl U MAKCHUMAJbHbBIA W3
HUX.

7.lan MaccuB, coAep KalIuii n 4YHCElN, 3aJlaHHbIX CIydailHbIM oOpa3om. Pa3mep
MAacCCHBa 3aJaeTcs MoJib3oBareneM. HaliTh MUHMMYM U3 ITOJI0KUTEIbHBIX JIEMEHTOB.
BbiBeCcTH HMCXOJHBI MacCUB, BCE MOJOKUTEIbHBIE AJEMEHTHl U MUHHMAIbHBIA W3
HUX.

8.Jlan maccuB, coaepXallMii n 4Yucen, 3aJaHHBIX Cily4dailHbIM oOpa3om. Pasmep
MaccuBa 3aJacTcs I0Jb30BaTeleM. B MaccuBe HaWTH pPa3HOCTh IEPBOTO M
MIOCJIEAHETO HEUYETHOIO 3JIEMEHTA. BhIBECTH UCXOIHBIN MAacCHUB, IEPBBIN U MOCHEAHUI
HEUETHBIC DJIEMEHTBI U UX PA3HOCTb.

9.Jlana Marpuna pasMepa nxm. PasmMep wmaccuBa 3amaeTcsi MOJB30BATEIIEM.
CocraButh nporpammy (HOpPMHUPOBAHUSI OJTHOMEPHOTO MAaCCHBA, 3JIEMEHTHI KOTOPOTO
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paBHbl CpelHEMY apu(METUYECKOMY DJIEMEHTOB CTPOK MAaTpullbl. BeiBecTu
VCXOJIHBIA U PE3YJIBTUPYIOLINNA MACCUBBI.

10.Jana wmarpuma pasmepa nxm. Pa3smep MaccuBa 3agaercsi MOJIb30BATEIIEM.
CoctaButh nporpammy (HOpMHUpPOBAHUS OJTHOMEPHOTO MAacCHBa, 3JIEMEHTHI KOTOPOTO
pPaBHBI CYMME 3JIEMEHTOB CTPOK MaTpHIbl. BbIBECTH MCXOMHBIA U PE3YIbTUPYIOLIUI
MaCCHBBI.

11.Jana wmarpuma pasmepa nxm. Pa3smep MaccuBa 3agaercsi MOJIB30BATEIIEM.
CocraButh nporpamMmmy (GOpMHUPOBAHUS OJHOMEPHOIO MAacCHBA, JIEMEHThI KOTOPOTO
paBHbBl CyMME DJIEMEHTOB CTOJIOIIOB MaTpuilbl. BbIBeCTM HUCXOIHBIA U
pe3yJbTUPYIOIINI MAaCCHUBBI.

12.1lana marpuua pazMmepa nxm. Pa3mep MaccuBa 3amaercsl IOJb30BaTEIEM.
CocTtaBuTh  NOpOrpaMMy  BBIYMCICHHUS  NPOU3BEACHUS  MAKCUMaJbHOIO U
MHUHHMAJIbHOTO JJIEMEHTOB. BbIBECTM UCXONHBIA MAaCCHUB, MUHHUMAJIbHBIA U
MaKCUMAJIbHBIN 3JIEMEHTHI C YKa3aHUEM UX UHJEKCOB U

MIPOU3BEECHUE ITUX AIEMEHTOB.

13.Hanucate nporpaMmy, KOTopasi OIpeaessieT HoMep CTOJIONA KBapaTHON MaTPHUIIbI
pa3Mepa n, cymMMa 3JIEMEHTOB KOTOPOTO MaKCHMallbHA. BBIBECTH MCXOJHBIN MacCHB,
CYMMBI 3JIEMEHTOB Ka)/10r0 CTOJIOLA U HOMEP CTOJIONA C MAKCUMAJIbHON CYMMOM.
14.HanmucaTte mporpammy, KOTOpas ONpPEIEIIET HOMEP CTPOKH KBAJAPATHOM MAaTPHUIIbI
pasMepa n, cymMma 3JIEMEHTOB KOTOPOW MakCUMallbHa. BBIBECTHM MCXOIHBIN MacCCHUB,
CYMMBI 3JIEMEHTOB KaKJI0M CTPOKHA U HOMEP CTPOKH C MAKCHUMAJIBHOW CYMMOM.
15.]lana uenouyuciaeHHas MPAMOYTojibHAas Marpuia pasmepa n*m. OmnpenenuTthb
KOJIMYECTBO CTPOK, HE COJAEpKAIMX HU OJHOTO HYJEBOrO 3JeMEHTa. BwiBecTH
MCXOJHBIA MACCUB U HOMEpPA

CTPOK, HE COJIEpKAIIUX HYJIEH.

16.B nBymepHOM MaccuBe pazMepa n*m nepectaBuTh MECTaMH 1 U j CTPOKH. BriBecTu
VCXOJHBIN U PE3YJIbTUPYIOLINI MACCUBBI.

17.BBectu ctpoky. IIpeoOpazoBarh CTPOKY CIEIYIOIIUM 00pa3oM: B TEpPBOI
MOJIOBUHE CTPOKM MAaJICHbKHE aHIVIMICKUE OYKBbI 3aMEHUT Ha OJIHOMMEHHBIE
OoJbIIME, BO BTOPOU MOJIOBUHE BBIMOJIHUTH OOpaTHOE MpeoOpa3oBaHue.

18.BBectu cTpoky. [IpeoOpazoBaTh CTpOKY cleayrOmUM 00pa3oM: BCTaBUTh B CTPOKY
CUMBOJI X IIOCJ€ Ka)XXJOr0 BXOXKJIEHUS CHMBOJIA y (CUMBOJIBI X M Yy 3aJarorcs
MI0JIb30BaTEIIEM ).

19.BBectu cTpoky. [IpeobpazoBaTh CTpOKY ClieayomuM 00pa3oM: yAAIUTh U3 CTPOKU
BCE QB
20.BBectu crpoky. IIpeoOpa3zoBaTh CTPOKY CIEAYIOUIMM 00pa3oM: YABOUTH KaxkJ0€
BXO’KJICHUE 33/IaHHOI'0 CUMBOJIA X.

21.Beectu ctpoky. OnpeaenuTs AJMHY KpaT4allIero U caMoro JJIMHHOTO €€ CIIOB.
BriBecTu ci0Ba U UX JITTUHBI.

22 .3anonHuTh ¢aill mocaeaoBaTeabHoro octyna f 1neapiMu 4uciaMu B KOJIMYECTBE
N — IITYK, TOJy4YEHHBIMU C TIOMOUIBIO T€HEepaTopa ciydaHbix yucen. [lepenucate B
Jpyro# (haitsl Te 3JEMEHTHI, KOTOpble KpaTHBI K. BeiBecTH conepxumMoe (haityios.
23.1an ¢aiin f, KOMIIOHEHTaMU KOTOPOTO SIBJISIFOTCS 1IEJIbIe YKcia B KOJIMYECTBE N —
mtyk. [lepenucars Bce oTpUlaTeNbHbIE YKCIa B Pailn g, MoJoKUTeNbHbIe — B (paiii h.
BriBectu copepxumoe Qaiinos.
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24 Jlanbl aBa (paitma ¢ yuciaMu B KOJWYECTBE n — MTYK. [lonyunuTh HOBBIA (aiin,
KQXJIbII 3JIEMEHT KOTOPOTO PaBEH CYMME COOTBETCTBYIOIINX KOMIIOHEHTOB 3aJIaHHBIX
(daiiyioB (KOJIMYECTBO KOMIIOHEHTOB B HCXOAHBIX (aiiyiax ojuHakoBoe). BriBecTn
coJiepkumMoe (Haiton.

25./laspl aBa (paitma ¢ duciaMM B KOJIMYECTBE N — ITYK. IloaydnTh HOBBIA (aiin,
3alucaB B HETO CHaydaljia BCE MOJIOKUTEIbHBIE YUCia U3 IMepBoro (aiisia, moToM BCe
OTpHUIIATEIBHBIC YUCIIa U3 BTOPOTO. BEIBEeCcTH comepxkumoe (aitsios.

26.Pa3paboTtathb IIPOTPAMMHBIN MOJYJIb, BBITTOJTHSFOIIN I YKa3aHHYIO
GyHKIHOHATBHOCTh Ha si3bIKe MporpammupoBanus C#. Pazpaborannas mporpamma
JoJDKHA o0nanath rpaduueckuMm wuHTepdeiicom. B mporpamme mnpenycMoTpeTh
MPOBEPKY BBOJAMMBIX CHMBOJIOB JUISl YHUCJIOBBIX JAHHBIX WM 3alpPETUTh BBOJ
3aBEIOMO HEBEPHBIX 3HAYEHUI, KOTOPBHIE MOTYT BbI3BaTh UCKIIFOUECHUSI.

3ananusa nisa camocrosaTeabHoit padorsl MIK.02.02 UHCTPyMeHTAIbHBIE
cpeAcTBa pa3padoTKHM NMPOrPaMMHOI0 odecneyeHust
[IpumepHas TemanTHKa peeparoB, TOKIAA0B, 3CCE
Tpancnaropsl. Knaccupukanus. Haznauenue. Ilpumepsi.
Bo3moxHOCTH TpaHCcasAaTOpa gec.
HNucTpyMeHT aBTOMaTu3anuu coopku make.
MNHcTpymenTsl aBToMaTu3anuu cOopku automake/autoconf.
Ha3znauenue v Mcnoap30BaHNE HHCTPYMEHTOB y4eTa oOpalieHui (issues).
MeTtoauKu co3aHus CTaTHYECKON U AMHAMU4YecKoi onbmrorek B cpeae POSIX.
HNHcTpyMeHT aHanmu3a MOKPBITHS KOJIa ECOV
CpencTBo KOHTpOJIS Bepcuid git.
NHCTpyMEHT U3MEpEeHHs MPOU3BOIUTEIHFHOCTH 1 TIOUCKA yTeueK mamsT valgrind.
10. UacTpymeHT aBTOMaTH3auu tTectupoBanust AutolT.
11. Texnonorus wiki.
12. CpenctBa obpatHoii pazpaboTtku. Haznauenue. Bo3moxxnoctu. [Ipumep.
13. IIpumepsr CpEJIICTB ABTOMAaTUYECKOTO U aBTOMAaTU3UPOBAHHOTO
POrpaMMHUPOBAHMUS.
14. CpeactBo aBTomMaTu3upoBaHHoro mporpammupoBanus LEX. Ha3nauenue.
Bo3moxxHOCTH.
15. UHCTpyMEeHTaIbHbIE CPEACTBA, UCIIOJIb3YyEMbIE HA 0a3€ MPAKTUKU

©CoNoRWNE

IpakTuueckue 3aganusa MJIK.02.03 MaTtemaTudeckoe MoieIMpOBaHHE

1. CocTaBUTh MaTeMaTUYECKYIO MOJIEND cienytoniel 3anaun. Ha cknane umeercs 300
K cbIpbsi. Hamo u3rotoBuTh 1Ba BHMJIa HpoAykuud. Ha wu3roromieHue mnepBoro
u3zienus TpedyeTcss 2 Kr ChIpbsl, a Ha WM3TOTOBICHHE BTOPOTO HM3AETUS — 5 KI.
OmnpenenuTs TUTaH BBIMYCKA IBYX U3/IEIHN.

2. CocTaBUTh MaTEMaTUYECKYIO MOJIENb clieytonieit 3anaun. [lpennonoxum, 4ro s
MIPOU3BOJICTBA MPOAYKIIMU BUAa A U B MOXHO UCIOIB30BaTh MaTtepuai 3-X COpPTOB.
[Ipu >TOM Ha U3rOTOBJIECHHE €IUHUIIBI M3Jenus BUAa A pacxoxyercsa 14 xr mepBoro
copta, 12 Kr BTOpOro coptra u 8 Kr Tpetbero copta. Ha m3rorosineHue npomykuuu
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BuJa B pacxoxyercsa 8 Kr mepBoro copra, 4 K BTOPOrO COpTa, 2 KI' TPEThEro CopTa.
Ha cxnane pabpuku umeercs Bcero mMarepuaia nepBoro copra 624 kr, BToOporo copra
541 xr, Tperbero copra 376 xr. OT pea3alvyd €IWHULBI TOTOBOW NMPOAYKIWH BUAA
A ¢abpuka mmeer mpuObBUIL BUAAa 7 pyO., a OT peamu3aluu €JUHHUIBI TOTOBOM
npoaykuuu Buaa B (abpuxa wumeer npubbuib Buga 3 py6. OmnpenenuTsb
MaKCHMaJbHYIO MPUObUIb OT pealin3aluy Bcel MpoAyKIUU BUIOB A 1 B.

3.CocTaBUTh MaTEMaTUYECKYI0 MOJENb clefyromei 3agaun. IMeroTcss Tpu MyHKTa
ocTaBku ofgHoponmHoro rpysa Al, A2, A3 u mare nynkroB Bl, B2, B3, B4, BS5
noTpebnenwus stororpy3a. Ha mynkrax Al, A2 u A3 HaXOauTCs TPYy3 COOTBETCTBEHHO
B komuyectBe 200, 450, 250 tonn. B nmyuktel Bl, B2, B3, B4, B5 tpeOyercs
noctaBuTh coorBeTcTBeHHO 100, 125, 325, 250, 100 ToHH rpy3a. PaccrosHue mexny
MYHKTaMU [TOCTaBKH U MyHKTaMH MOTPEOJIEHUS TPUBEACHO B TAOJIHIIE:

IyHKTBI IIyHKTBI noTpedIeHust

MOCTABKH Bl B2 B3 B4 BS
Al 5 8 / 10 3
A2 4 2 2 5 6
A3 / 3 5 9 2

4. CocTaBUTh MaTEMaTHUECKYIO0 MOJIENb cieayromet 3anaqn. [Ipeanonoxum, yto as
IIPOU3BOJICTBA IPOAYKIMU BUAA A U B MOYKHO MCIIOJIB30BaTh MaTepuai TPEX COPTOB.
[Ipu 3TOM Ha M3rOTOBJICHUE €AVHUIIBI U3 BUAA A pacxonyercss al Kr mepBoro
copTa, a2 KI BTOPOro copta W a3 Kr TpeThero copra. Ha m3rotoBneHne mpoayKuuu
Buna B pacxonyercs bl kr mepBoro copra, b2 kr Broporo copra, b3 kr tperbero
copra. Ha cknazne ¢abpuku nmeeTcs Bcero MaTepuaia rneporo copra ¢l xr, BToporo
copra ¢2 Kr, Tperbero copra ¢3 kr. Ot peanuzanvy €IWHUIBI TOTOBOW MPOAYKIUHU
Bujga A ¢gabpuka umeeT npuObUIb BUAA a pyO., a OT peau3ali eIUHHUIIBI TOTOBON
nponykimu Buga B (dabpuka wmeer npubbute Buma f  pyo. Onpenenutsb
MaKCHMaJbHYIO MPUOBUIb OT pealin3aluy Bcel MpoAyKIUU BUIOB A 1 B.

al=19, a2= 16, a3= 19, b1= 26, b2= 17, b3= 8, cI= 868, c2= 638, c3= 853, a=5, f=4.

5.CocTaBUTh MaTEeMAaTUYECKYIO MOJIEIb cienytomei 3anaun. [Ipenmnonoxum, 4To s
MIPOU3BOJICTBA MPOIYKIIUY BUAa A U B MOXKHO MCIOJIb30BaTh MaTepHall TPEX COPTOB.
[Ipu 3TOM Ha M3rOTOBIEHUE EAMHUIILI M3Aeaus Buga A pacxomyercs al Kr mepBoro
copTa, a2 KT BTOPOTO COpTa M a3 KT TPEThero copra. Ha M3roTOBICHHE TPOIYKITUU
Buga B pacxoayercs bl kr mepBoro copra, b2 kr BTOporo copra, b3 kr Tperbero
copta. Ha cknane ¢pabpuku nmeercs BCero mMaTepuana nepBoro copta ¢l Kr, BTOpOro
copTa c¢2 Kr, Tpetbero copra ¢3 kr. OT peanu3anu €AUHUIBI TOTOBOM MPOAYKIIHHU
Bujga A (abpuka nMmeeT mpuObBLUIL BUAa & pyO., a OT pealu3al eIUHUIIBI TOTOBOM
npoaykuuu Buga B ¢dabpuka wumeer npubbuib Buga f  py6. Onpenenutsb
MaKCUMAaJIbHYIO MPUOBLIL OT peaan3allii BCe MpoayKiuu BuaoB A u B.

al= 14, a2= 15, a3= 20, bl= 40, b2= 27, b3= 4, cI= 1200, c2= 993, c3= 1097, a=35,
p=13.
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6.®upme HeoOX0MMO BbIOpaTh HAMIYUIIMM BapHaHT 3aKyNKH OOOpYy/IOBaHUS, €CIIU
3aJjaHa 3aKyIllOYyHas L€HAa KaXJIOro M3 BapUaHTOB OOOPYIOBaHMUS U BpEMs
U3rOTOBJIEHUS W JOCTaBKH. [lon Hamiayymum BapuaHTOM IOHUMAETCS BapUaHT C
MUHHMAJIBHBIMU 3aKyIIOYHOM CTOMMOCTBIO M BpeMEHEeM JocTaBkHU.A) s 3agaHHON
JIBYXKpUTEpUAJIbHOU 3aJaud, 3aJaBIIUCh KodpduumeHtaMu o U [} TMpOBeCTU

JMHENHYIO CBEPTKY KPHUTEPUEB F1. () 4 F2 0 4 OIIPEACIINTh MUHHMAJIBHOE
pelieHue.
b) [ns 3amaHHOM JBYXKpUTEpHAJTbHOM 3aJaud HalTH MHOXecTBo Ilapero B

ciydae JABYX

KpHTEPHEB BH/IA F1(X) > min ; F2 (X) = min

3HaYeHUSs F1(x) u F2 (xi) 3aJ1aHbl TAOJIUIIEN:
Xj 1 2 3 4 B 6 [/ 8

Fii) B B B 4 4 b b b
Fox) B b 7 4 b B b6 1

7. Ilnanupyercs pabora n1Byx oTpacieit mpousBoacTBa A u B Ha 4 roga. KonuuectBo
X CPEJCTB, BJIOKEHHBIX B OTPACib A, MO3BOJIAET NOJYYUTh JOXOMA 2X U YMEHBIIAETCS
no 0,6x. KoimnuecTBo y CpeacTB, BIOXKEHHBIX B OTpacib B, MO3BONSET MOIYYUTH
noxon 3y u ymenbmaercs a0 0,2y. HeobxomumMo pacnpefenuTh BblJCICHHbBIC
pecypcbl B kommuecTtBeS) = 850 eauHUIl MEXAYy OTpacisMH IO Tojam

IUTAHUPYEMOTO TIEpHOJIa JUIsl TMOJYyYeHUsT MaKCUMaIbHOW MPUOBLIN 32 BECHIIEPUOI.

8. Isym mpennpusitusm A 1 B Ha 4 kBapTana BbIEIECHO S0 = gooeJJ[I/IHI/ILI CPEACTB.
Kaxnplii kBapTas npeanpusaTue A moJiy4aeT X CpeAcTB, npeanpusarue B - y cpeacTs.
[Ipu 3TOM OT BBIJIEJIEHHBIX CPEJCTB MpEeanpusiTie A monydaer 4X eIMHUIl U OCTATOK
cpencts 0,3x equHul, a npeAanpustie B - 1oxon S5y eMHULl U OCTATOK BBIJIEICHHBIX
cpencts 0,1y equnun. Heo6xoaumo pacnpenenuTh CpecTBa MEXAY MPEAIPUITUIMU
MOKBapTAJIbHO TakUM 0Opa3oMm, 4YTOOBI 3a BECh Ioji 00a MPEANnpUsATHS MOJTYUUIU
MaKCHUMAJILHBIN JOXO/I.

9.Cucrtema coCTOUT U3 ABYX OJIOKOB, COEAMHEHHBIX MOCen0BaTeabHO. [1epBoiii 010K
coaepxxut Tpu snemeHta: A, B, C, a Bropoii- nBa anemenra: D, E. DnemeHTbI
KaKJI0TO OJI0Ka COSTMHEHBI TTapaJIeTHHO.

a) Haittm Meromom Monte-Kapno omeHky P HaJCKHOCTU CHCTEMBI, 3Has
BeposiTHOCTU Oe30TKa3Hoi paboTel anemeHTtoB: P(A)=0,8; P(B)=0,9; P(C)=0,85;
P(D)=0,7; P(E)=0,6;

6) Haiith aGcomoTHyr morpemHocTs |P-P|, rme P- HageKHOCTb CHCTEMSI,
BBIYMCJIEHHAs aHanuTH4ecku. [IponsBectu 15 ncnpiTanuii.

10.B ngByxXKkaHaNIbHYIO CHUCTEMY MacCOBOTO OOCTY>KMBAaHHS C OTKa30M TOCTyHaeT
IIyaCCOHOBCKMM  MOTOK  3aBOK. Bpems  Mexay  NOCTYIUIEHUSAMHU  JIBYX
IIOCJICIOBATENBHBIX 3asBOK PACIPEICIICHO MO MOKAa3aTEIbHOMY 3aKOHY f(r):4e'4T :
JlmutenbHOCTh 00CTy)KUBaHUS KaXKI0H 3asiBkU paBHa | muH. Haiitu metomom MoHnTe-
Kapiio MmaTemaTrueckoe oKHIaHUE a YKCiIa 00CTY>KEHHBIX 3asBOK 3a BpeMs T=8 MuH
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3aganus nis camocrosaTeabHoi padorsl MJIK.02.03 MaTtemaTtuueckoe
MO/1eJTMPOBaHue

[IpumepHast TemaTuka pedepaToB, JOKIAA0B, 3CCE
1. Omnpenenenue maTemMatuueckoil Moaenu. O0mas cxemMa MaTeMaTHIeCKONH MOENH
(GYHKIIMOHUPOBAHUS CHCTEMBI.
2. OCHOBHBIE CTaIUU MOJCIUPOBAHUSI.
3. Dramnbl IOCTPOSHUS MOJIETH.
4. TlousTue, MpU3HAKKA M MAaTeMaTHUYECKasl IMOCTAHOBKA ONTHUMH3AIMOHHOW 3a/1adyH.
9. Kraccudukamuss w  KpaTkas XapaKTepUCTHKAa 3a7ad  MaTeMaTHYECKOTO
IPOTrPAMMHUPOBAHHSI.
5. OcHOBHBIE PUHIIUIIBI PEATTU3AIMH METOJOB ONITUMU3AIINH.
6. IlonsThe M MaTemMaTHUecKasi MOJIEIb JIMHEHHOTO MPOrpaMMHUPOBAHUS
7. DTampl MOIETUPOBAHUS B JIMHEHHOM MTPOTPAMMHUPOBAHUH.
8. IlocTtaHoBka ®W  MaremMaTHYecKas  MOJCNb  3aJa4d  JTHHAMHYECKOTO
POrpaMMHUPOBAHMUS.
9. Maremaruyeckas MOJENb 3aJa4dl ONTHUMH3ALUUA PACTIPEJCICHUS] WHBECTHUIIUM
MEXITY TIPEANPUITASIMH.
10. TToctanoBKa 1 000OIIIEHHAS MOJIEITH 33/1a4 YIIPABICHUS 3aITacaMm.
11. ®yHKIIMOHAIBHEIE W CTOXAaCTUYECKHE CBSI3U. 3aBUCUMOCTH B PETPECCHOHHBIX
MOJIETISX.
12. Vicnonb30BaHKe perpecCUOHHBIX MOJIEIIEH.
13. Tloka3arenu OLIEHKU CTATUCTHYECKOW 3HAYMMOCTH TPEHIIOBBIX U PETPECCHOHHBIX
MOJIEIIEH.
14. Knaccudukanus AMHUTAIIIOHHBIX MOJEIEN. TexHomoruueckune STAaIIbI
UMUTAIMOHHOTO MOJICITUPOBAHUS.
15. Ha3znauenue u kiaccuuKaius si36IK0B MOACIIUPOBAHUSI.

4. YYEBHO-METOJNYECKOE 1 UTH®OPMAIIMOHHOEOBECIIEYEHUE
MOJYJIS

Ocnoenasa numepamypa:
1. T'mupenko, MW.T. Texuosoruss pa3pabOTKM MOPOrpaMMHOIO 0OecreyeHus |
yaeOHOoe mocobue 1y cpeaHero npodeccuonanbHoro oopazosanus / W. I'. ['auaenko,
®. ®. [1aBnos, /. 0. ®enopoB. — Mocksa : HznmarensctBo [Opaiir, 2023. —
235 c. — (IIpodeccuonanpaoe oopazoanue). — ISBN 978-5-534-05047-9. — Tekcr
anekTpoHHBIM  // OOpa3oBarenbHas  mmardopma  FOpait  [caiit]. —
URL: https://urait.ru/bcode/514591
2. Kazapun, O.B. OcHoBbl uH(MOPMAIIMOHHONW O€30MaCHOCTH: HAJIEKHOCTh H
0€30MacHOCTh MPOTPAMMHOTO OOECIeUYeHHs : y4eOHOe TMocoOue mJisi CpeaHEro
npodeccuonanbaoro oopazosanus / O. B. Kazapun, U. b. lllyounckuii. — Mocksa :
M3natensctBo FOpaiit, 2023. — 342 ¢. — (IIpodeccuonanbHoe 00pa3oBaHUE). —
ISBN 978-5-534-10671-8. — TekcT : anekTponHbiid // OOpa3oBaTenbHas miaTgopma
FOpaiit [caiiT]. — URL: https://urait.ru/bcode/518005
3. Hecrepo, C.A. ba3el gaHHBIX : y4eOHHK W TIPAKTUKYM JUIS CPEIHETO
npodeccuoHanbHoro oo6pazoBanusi / C. A. HectepoB. — MockBa : M3narenbcTBo
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FOpaiit, 2023. — 230 c. — (IlpodeccuonansrHoe o6pazoBanue). — ISBN 978-5-534-
11629-8. — TekcT : anexkTpoHHBIN // OOpazoBatenbHas mwiargopma FOpait [calT]. —
URL.: https://urait.ru/bcode/518507

4. Coxkonona, B. B. Pa3paboTka MOOMIBHBIX MPHIIOKCHUHN : ydeOHOE IMOCOOHe I
cpendero  npodeccuoHanpbHOoro  oo6pasoBanms /  B. B. CoxonoBa. — Mocksa :
M3narensctBo FOpatit, 2023. — 175 c¢. — (IIpodeccrnonanbHoe 00pa3oBaHHE). —
ISBN 978-5-534-10680-0. — Texct : anmektpoHHbI // OOpa3zoBaTenpHas miatgopma
FOpaiit [caiiT]. — URL: https://urait.ru/bcode/518008

5. TyzoBckuii, A. ®@. I[IpoektupoBanue u paszpadboTka web-npunoxxeHuit . yueoHoe
nocobue I cpeaHero mpodeccuoHansHoro ooOpaszopanus / A. ®@. Ty3oBckuil. —
MockBa : UWszpmarensctBo  FOpaiit, 2023. — 218c.— (IIpodeccuonanproe
obpazoBanue). — ISBN 978-5-534-10017-4. — Tekcr : D2JIEKTPOHHBIA //
OopasoBarenbHas wiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/517539
6. UeptkoBa, E.A. [lporpammuas wuHxeHepus. BusyaibHoe MoaenupoBaHue
IIPOrPaMMHBIX CHCTEM : YUEOHHUK JUIs cpeaHero npodeccnoHampsHoro odpasopanws /
E. A. YeptkoBa. — 2-¢ wm3x., mcnp. u jaom. — Mocksa : M3marensctBo [Opaiir,
2023. — 147 c. — (Ilpodeccuonansuoe oopazoanue). — ISBN 978-5-534-09823-5.
— Teker : nsnexktponsslii // OOpazoBarenbHas miargopma FOpailt [calt]. —
URL.: https://urait.ru/bcode/515393

7. YucroB [I.B.lIlpoekTtupoBanne HHPOPMALMOHHBIX CHCTEM : Y4YEOHHK U
NPaKTUKyM Il cpeAaHero mnpodeccuoHanibHoro obpaszosanus / /1. B. Huctos,
[1. T1. MenbuuxoB, A. B. 3onoraprok, H. b. Huuenopyk ; mon oOmelt pepaxuuen
. B.YuctoBa. — MockBa: UsnmarenbctBo  FOpaiir, 2023.— 258 c. —
(ITpodeccuonansHoe obpazoBanme). — ISBN 978-5-534-03173-7. — Tekcr
anekTpoHHbli  //  OOpasoBarenvHas  1wiatrgopma  FOpait  [caift]. ——
URL: https://urait.ru/bcode/513630

Jlononnumensvhan aumepamypa:

1. Moprynos, A. ®. UudopmanmoHHble TEXHOJOTUU B MEHEIKMEHTE : Y4eOHUK

sl cpenHero mpodeccruonansHoro obpaszoBanus /| A. ®. MopryHoB. — 2-¢ W31,
nepepab. u gom. — MockBa: WM3marensctBo IOpaiit, 2023. — 310c.—
(ITpodeccuonansHoe obpazoBanme). — ISBN 978-5-534-13830-6. — Tekct

aNeKTpoHHBI  //  OOpasoBatensHas  minarpopma  KOpaiit  [caliT]. ——
URL.: https://urait.ru/bcode/516848

Hnmepuem-ucmounuxu:

1. Orpomublii BBIOOP KOHCIEKTOB JAaOOpPaTOPHBIX M MPaKTUYECKUX padorT,
MHCTPYKIIMOHHBIE U TEXHOJIOTMYECKUE KapThl MOYTH HA BCE OCHOBHBIE TEMbI Kypca
http://www.metod-kopilka.ru/page-2-1.html

2. DOnextpoHHass Oubmuoteunas cucrema (OBC) «YHuBepcuterckas OuOIMOTEKA
ONLINE» https://urait.ru /

3. Kommbrotepnass cmpaBouHass mnpaBoBas cucrema «Koncynbrant Ilmrocy
http://www.consultant.ru/
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