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COJEPXAHUE

OPT AHU3ALINS CAMOCTOSTEJILHOM PABOTHI
[IJIAHUPOBAHUWE BHEAY IUTOPHOM CAMOCTOSTEJILHON
PABOTLI

KOHTPOJIb PE3VJILTATOB BHEAY JUTOPHOU
CAMOCTOSTEJIBHOM PABOTBHI

YYEBHO-METOAMYECKOE 1 THOOPMAIIMOHHOE
OBECIIEYEHUE MOAYJIA



1. OPTAHM3AILIUSI CAMOCTOSTEJBbHOM PABOTHI

CamocTtostensHas pabdora yuammxcs (CPY) Moxer paccMaTpuBaThCsl Kak
opranu3ainuonHas ¢opMa oOyueHUs - CHCTeMa IIeIarOTUYECKUX YCIOBHA,
00ECNeUnBAIOIINX YIpaBICHUE Y4YEOHOW NEATEIBHOCTHIO WU JAESITEIHbHOCTD
yUYaluxcs M0 OCBOCHHUIO OOIIMX U MPO(EeCCHOHAIBHBIX KOMIIETCHIUH, 3HAHUN U
YMEHUM yueOHON M HayYHOU JIeITeIbHOCTH 0€3 OCTOPOHHEH ITOMOIIIH.

B yueOGHOM mpoliecce BBIAENSAIOT JBa BHJIA CaMOCTOSTEIBHOM pPabOTHI:
ayJIUTOpPHAs, BHEAYAUTOPHAS.

AyIUTOpHAsi caMOCTOsITeJIbHasi padora 1o Y4yeOHOW AUCIHUIUIMHE U
npoEecCHOHATLHOMY MOJYJIIO BBINOJHSAETCS HAa Y4YEOHBIX 3aHATUAX MO
HEIMOCPEACTBEHHBIM PYKOBOJICTBOM MPEMNOIaBATENS U IO €r0 3aIaHUIO.

BHeayauropHasi caMmocTosiTeIbHASE Pad0Ta BBINOIHAETCS yYalllUMCS I10
3aJIaHUIO MPETNoAaBaTesl, HO 0€3 ero HEMOCPECTBEHHOIO YYaCTHS.

CamocrosTenbHas padoTa y4aluxcs IPOBOJUTCS C LIEJIbIO:

® CHCTEMaTU3ALMH U 3aKPEIUICHUS MOJYyYEHHBIX TEOPETUYECKUX 3HAHUU U
IIPaKTUYECKUX YMEHHI CTYACHTOB;

e yriuyOJeHUs U pacIiupeHHs TEOPETUUECKUX 3HAHUM;

e (GopMHpPOBaHHS YMEHUH HCHOJIB30BATH HOPMATHBHYIO, IPABOBYIO,
CIPABOYHYIO JOKYMEHTAILUIO U CHIEHUATBHYIO JINTEPATYypy;

® pa3BUTHA MO3HABATENbHBIX CIOCOOHOCTEN M AKTUBHOCTU YYAIIUXCH:
TBOPYECKOW  HMHUIMATHUBBI, CaMOCTOSITETIbHOCTH, OTBETCTBEHHOCTH U
OpraHU30BaHHOCTH;

e (QopMupOBaHUS CaMOCTOSITEIBHOCTH MBIIUJICHHUS, CIHOCOOHOCTEH K
CaMOPa3BUTHUIO, CAMOCOBEPIICHCTBOBAHUIO U CAMOPEATIN3ALINH;

® pPAa3BUTHUS UCCIEAOBATEIbCKUX YMEHUN;

e (dopMHpoBaHUS OOLIUX U MPOPECCUOHATIBHBIX KOMIIETEHIIUM.

2. TIJIAHUPOBAHWE BHEAYJUTOPHOM CAMOCTOSATEJIBHOM
PABOTbBI

[IpenonaBarenemM yuyeOHOM JUCHUIUIMHBI SMIUPUYECKUA OMPEACISIOTCS
3aTpaThl BPEMEHU HA CAMOCTOSITEIIbHOE BBIMOJHEHUE KOHKPETHOTO COJIEPKAHUS
y4eOHOr0o 3a/JaHusl: Ha OCHOBAaHWM HAOJIOJCHUN 3a BBITIOJHEHUEM YYallUMUCS
ayIUTOPHOM CaMOCTOSITEIILHON pabOThI, OIIpoca CTYJICHTOB O 3aTpaTax BpeMEHHU Ha
TO WJIM MHOE 3aJlaHhe, XPOHOMETpaka COOCTBEHHBIX 3aTpaT Ha pEIIeHUE TON WU
WHOM 3a/ladyil C BHECEHHEM IMOMPABOYHOTO Kod(QuIMeHTa M3 pacuera ypOBHS
3HAHUU U YMEHUN y4aIuxcsl.

[Ipu pa3paboTke paboueid mporpaMMbl TO Y4YEOHOM NUCIUIUIMHE WU
poeCcCHOHATTEHOMY MOJIYJIIO TIPH TUIAHUPOBAHUHU COJICPKAHUS BHEAYJTUTOPHOMN
CaMOCTOSITETLHON pa0OTHI MPErNoiaBaTesiell yCTaHABIMBAETCS COIEPKAHUE U 00BEM
TeOpeTHuuecKord ydeOHOW uH(OpMAIUU WM NPAKTHYECKUX 3aJaHUM, KOTOpHIC
BBIHOCSITCSl HA BHEAYAUTOPHYIO CAMOCTOSITENIbHYIO PabOTy, ONpeaeistorcs GopMbl
Y METOJbl KOHTPOJISL PE3YIIbTATOB.



CopnepxaHne BHEAyIUTOPHOH CaMOCTOSITENIbHOW pabOThI Omperensercs: B
COOTBETCTBUM C PEKOMEHAYEeMbIMH BHJIAaMHU 33/JIaHUN COTJIACHO MPUMEpPHOMN
IpOrpaMMbl Y4€OHOM JUCIUIUIMHBI WM MPO(EeCCHOHATIBEHOTO MOTYJIS.

Bupamu 3agaHuii 11t BHEAYAUTOPHOM CAMOCTOSATEJILHOM Pad0Thl MOT'YT
ObITh:

* 014 081a0eHUs  3HAHUAMU:  KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIC
3aJjaHue, 4YTeHHe TekcTa (yuyeOHHMKa, TIEPBOMCTOYHUKA, JIOMOJHUTEIbHOM
JUTEpaTyphl): COCTABICHHE TIaHA TEKCTa; TpaduyecKkoe N300pakKeHHe CTPYKTYPHI
TEKCTa; KOHCIIEKTUPOBAHUE TEKCTa; peeprupoBaHrEe TEKCTa; BBITUCKUA U3 TEKCTa;
pabora co clOBapsMH M CIPABOYHUKAMH, O3HAKOMJIEHUE C HOPMATHBHBIMH
JIOKYMEHTaMH; y4eOHO-HCClIe[loBaTeNbCcKasi padoTa; HCIOJIb30BaHUE ayauo- M
BHJICO3ANIMCEN, KOMIIBIOTEPHOU TeXHUKH U VIHTEpHETA U 1Ip.;

* 0114 3aKpenleHuss U Ccucmemamusayuyu 3HAHUU: KOMIIETEHTHOCTHO-
OPUEHTHPOBAHHOE 3aJlaHue, padoTa ¢ KOHCHEKTOM JieKIMH (00paboTKa TeKcTa);
MOBTOpHass paboTa HaJx ydeOHbIM MaTepuasioM (yuyeOHUKA, TMEePBOMCTOYHHKA,
JOTIOJTHUTENILHON JIUTEpaTyphl, ayJM0- U BHJICO3ANKCEH); COCTABIICHUE IJIaHA U
TE3UCOB OTBETA; COCTaBJICHUE TAOJMIL Uil CUCTEMAaTH3alMM yueOHOro MaTepuaia;
M3YyYEHHE HOPMATHBHBIX MAaTEpUaJOB; OTBETHl HA KOHTPOJBHBIE BOIPOCHI,;
aHanuThYeckas ~ oOpaboTka  TekcTa  (AaHHOTHUPOBAHHME,  PEIICH3WPOBAHMUE,
pedepupoBanme, KOHTEHT-aHAJIU3 U JIP.); MOJITOTOBKA COOOIIEHUN K BBICTYIUICHUIO
Ha ceMHHape, KOH(pepeHUuHU; MOJAroToBKa pedepaToB, NOKIANOB; COCTABICHHUE
oubnuorpaduu, TEeMaTUYECKUX KPOCCBOPOB; TECTUPOBAHUE U AP.;

s 014 ¢dopmuposanus KOMNemeHyuul.: KOMIIETEHTHOCTHO-
OpPUMEHTHUPOBAHHOE 33/IaHKE, PEIICHHE 3a7a4 U YIIPAXKHEHUI M0 00pa3iy; pelleHHe
BAPUATUBHBIX 33/1a4 M YIPAXHEHUW; BBINIOJIHEHUE YEPTEKEU, CXEM; BBIIIOJIHEHUE
pacyeTHO- rpaguvecKux paboT; perieHue CUTYallMOHHBIX MEJarornYecKux 3ajad;
MOATOTOBKAK JIEJIOBBIM UTPaM; MPOEKTUPOBAHUE U MOJIETUPOBAHUE PA3HBIX BUIOB
¥ KOMIIOHEHTOB NMPO(eCcCCHOHAIBHON AESITeNbHOCTH; MOATOTOBKAa KypPCOBBIX padoT;
OTIBITHO-?KCIIEPUMEHTANIbHAST padoTa; yNpaKHEHUS Ha TPEHAXKEpE; YNpaKHEHUS
CIIOPTUBHO-03JOPOBUTEIILHOTO Xapakrepa; pedaeKCUBHBIN aHamu3
poecCHOHANIbHBIX YMEHUH C UCTIOJIb30BAHUEM ayIMO- U BUJICOTEXHUKH U JIP.

Bunpl 3amaHuii 111 BHEAYJIUTOPHOW CaMOCTOSATENIBHOM paboOThI, UX
COJIEp’KaHMe U XapakTep MOTYT UMETh BapuaTUBHBIA W Aub(epeHITupOBaHHbIN
XapakTep, YYUTHIBaTh CHEUU(PUKY CHEHUATBHOCTH, HW3y4yaeMOW AUCIUILIMHBI,
WHIUBUyaJIbHBIE OCOOEHHOCTH CTYACHTA.

[Ipu npenbsBIEHUN BUIIOB 33JaHUK HA BHEAYAUTOPHYK) CAMOCTOATEIBHYIO
paboTy pEKOMEHIyeTCsl HCMOoAb30BaTh AUPGEpPEHIIMPOBAHHBIA  MOAXO0J K
cryaeHTam. [lepen BBINIOJTHEHUEM CTYIEHTAMUA BHEAYAUTOPHOM CAMOCTOSITEIIbHOM
paboThI IPETIOaBATENh TPOBOIUT HHCTPYKTAXK 110 BHITIOTHEHUIO 3a/IaHMUsA, KOTOPBIHA
BKJIFOYAET LEJIb 3aJaHUs], €TO COJAECPKAHUE, CPOKHU BBIIOJHEHUSI, OPUCHTUPOBOYHBIN
00BeM paboThl, OCHOBHBIC TPEOOBAHUS K PE3yIbTaTaM PabOThI, KPUTEPHUH OIICHKH.
B npomecce HHCTpyKTaka NperojaBaTelb MPEAYNPEKAAET YyUALIUXCA O
BO3MOXKHBIX THUIMYHBIX OMIMOKAaX, BCTPEUYAIOIIUXCS TPHU BBHITIOJHEHUW 3a/IaHMS.
HHCTpyKTa)X MPOBOJUTCS MPENOaBaTENIEM 3a CUeT 00beMa BPEMEHHU, OTBEIEHHOTO



Ha U3YYCHHUE TUCIHUILINHBI.
CamocrosTenbHass paboTa MOXKET OCYIICCTBISITBCS WHIUBHUIYAJIBHO WU
TPYIIIaMA y4YalIuXxcsl B 3aBUCUMOCTH OT II€JId, 00beMa, KOHKPETHOW TEMaTUKU
CaMOCTOSATEILHOM pabOThI, YPOBHS CIOKHOCTH YPOBHSI YMEHHUH yUaIIHXCS.
OT4eT 1Mo CaMOCTOSTEIPHON PadOTe YUAIUXCS MOKET OCYIIECTBIISITHCS KaK
B IIEYaTHOM, TaK | B djeKTpoHHOM Buje (Ha CD mucke).

3. KOHTPO.Ib PE3YJIbTATOB BHEAYJUTOPHOM
CAMOCTOSATEJIBHOM PABOTHI

KouTtponb  pe3ynbTaToB  BHEAyIUTOPHOH  CaMOCTOSITENbHOM  pabOThI
CTYZAEHTOB MOXET OCYIIECTBIISATECA B Ipeleiax BpPEMEHH, OTBEIECHHOIO Ha
oOsi3aTenbHble  y4yeOHbIE 3aHATUS 1O JUCHMIUIMHE M BHEAYAUTOPHYIO
CaMOCTOSITEJIbHYIO pa0OTy ydalluxcsl IO JAUCHUUIUIMHE, MOXKET NPOXOAUTH B
NUCHbMEHHOW, YCTHOM WJIM CMELIaHHOW (opme, C MpeACTaBIEHUEM MPOAYKTa
NEATEIbHOCTH Y4allerocs.

B kauectBe popM M METOJIOB KOHTPOJISI BHEAYTUTOPHOU CAMOCTOSATEIbHOU
paboThl y4ammxcs MOTrYT OBITh HCHOJB30BAaHbI, 3a4€Thl, TECTUPOBAHUE,
CaMOOTYEThI, KOHTPOJIbHbIE PaOOThI, 3allUTa TBOPUYECKUX PadOT U JIp., KOTOPHIE
MOTYT OCYIIECTBIISITHCSI HA YYEOHOM 3aHATHH WM BHE €ro (Hampumep, OLEHKU 3a
pedepar).

KputepusiMmn OLEHKM pPE3ynbTaTOB BHEAYAUTOPHOW CaMOCTOATEIBHOU
paboOTHI yHalierocs siBastoTCS:

® YpPOBEHb OCBOCHMSI yUaIIUMCS Y4€OHOTO MaTepuaa;

® YyMEHME YYallerocs MCHOJb30BaTh TEOPETHUUYECKUE 3HAHUSA MpH
BBINIOJIHEHUH MTPAKTUYECKUX 3a/1a4;

e c(hopMUPOBAHHOCTH OOIIMX U MTPOPECCUOHAIBHBIX KOMIIETEHIIHI;

e 000CHOBAHHOCTb U YETKOCTb U3JIOKEHUS OTBETA;

e odopmIiIeHHE MaTepuaia B COOTBETCTBUHU C TPEOOBAHUSMU.

METOINYECKHUE MATEPHUAJIBI

COOBUIEHUE

[To comepanuto COOOIIEHUE MOXKET OBITh WHGOPMAIIMOHHBIM  HIIN
MeToandeckuM. MHpopManmoHHoe COOOIICHUE — 3TO TEOPETUUCCKUE MAaTCPUATIBI 110
OTIPEICIICHHOW TeMe, PaCIIMPSIONINE 3HAHUS B 00JIACTH TICUXOJIOTHH, IT€IarOTHKH,
TPYTUX JTUCITUTLUTHH. MeTtonnueckoe coob1eHne oTpa)kaer
MPaKTUKOOPUCHTHPOBAHHYI0  HMH(POPMAIMIO O  Pa3JIMYHBIX  HMHHOBAI[MOHHBIX,
3G ()EKTUBHBIX,  HECTAaHAAPTHBIX,  pPE3yJbTAaTUBHBIX  aCleKTaX  KOHKPETHOM
JUCITUTLTHBI.

PED®EPAT
Pedepar (oT maTHHCKOTO — COO0IIIar0) — KPaTKOE M3JI0’KEHNE B TUCEMEHHOM
BHUJIE COJIEPXKAHUS HAy4YHOro Tpyda (TPyAOB), JUTEpaTypbl MO TeMme. ITO



caMOCTOATENIbHAs Hay4YHO-UCCIe[oBaTelbckass paboTa, Tlle pacKphIBaeTCs CYTh
ucciaenyeMoi mpoosieMbl, U3J0KEHHE Marepuaia HOCUT MPOOIeMHO-TEeMATUYECKHM
XapakTep, MOKA3bIBAIOTCS Pa3IMYHbIC TOUKH 3PEHUS, a TAKKE COOCTBEHHBIC B3IJISIbI
Ha ipooiemy. Conepskanue pedepaTa T0JDKHO OBITH TOTHIHBIM.

Kpurtepuu ouenku pedepara:

*  COOTBETCTBHE TEME;

* ryOuHa npopaboTKU MaTepuania:

*  MPaBUWIBHOCTH U MOJHOTA UCIIOJIb30BAHUS UCTOYHUKOB;

* odopmieHue pedepara.

JTOKJIAT

Jlokiag — BHJ CaMOCTOATEIBHOW padOThl ydYalluXcs, HCIOIb3yeTCsS B
y4eOHBIX M BHEKJIACCHBIX 3aHSTHUSAX, CHOCOOCTBYET (HDOPMUPOBAHHIO HABBIKOB
HCCJIEIOBATENLCKOW paboOThl, paclIupsieT MO3HaBaTEIbHBIE HMHTEPECHI, MPUYYAET
MPaKTUYECKA MBICIUTH. [lpw HamucaHWu AOKIaga TO 3aJaHHOM TeMe ClemyeT
COCTaBHUTH IUIaH, TI0I00paTh OCHOBHBIC UCTOYHUKH. PaboTast ¢ HCTOUYHUKAMH,

MOTMBITATECS CHCTEMATH3UPOBATh MOJYyUYCHHBIE CBEICHUS, CACIATh BBHIBOIBI U
0000m1eHusa. B HacTosiiee BpeMs B y4eOHBIX 3aBEICHUSIX JAOKIAAbl COJEPKATEIHLHO
MPAKTUYECKA HUYEM HE OTiaudaroTcs oT pedeparoB. CTpykTypa u 0ohOpMIICHHE
JIOKJIaJa Takoe ke, Kak B pedepare.

OdopmiieHHe TUTYJIBHOTO JIUCTA METOANYECKOI PadoThI

Ha TtutynpHOM JHcTe TOCEpEANHE €T0 3aMuCchIBaeTCA BUA padboThI, Hibke Ha 10
MM — €€ Ha3BaHHE CTPOYHBIMU OyKBaMH, CTIpaBa B HIDKHEM YTIIy - (haMuJIMsl aBTOpA
pa3paboTku, Tpynmna. B HWKHEH 9acTH TUTYIBHOTO JIMCTA MOCPEANHE yKa3bIBACTCS
roJl HalMCcaHus pa3pabOTKH.

Tembl camocTOATEILHON PadOTHI

No KonnuectBo
pazzena | Bompockl, BBIHOCHMBIE HA CAMOCTOATEIBHOCU3YYEHUE [HACOB
(Tembl) 0d0

MJ/IK. 2.1 TexHoJiorusi pa3padoTKi NPOrpaMMHOI0 odecneyeHust

1 OCHOBHBIE MOHATUS U CTaHAAPTU3ALUS TPEOOBAHUI K 4
POrpaMMHOMY 00€CTICUEHHIO

2 Onucanue u ananu3 TpedoBanuid. Jlnarpammel IDEF 4

3 OneHKa KauecTBa MPOTPAMMHBIX CPEJICTB 4

MJK.2.2 UHCcTpyMeHTAJIbHBIE CPeICTBA Pa3padoTKH MPOrPpaMMHOI0
obecrieyeHus

1 CoBpeMEHHBIE TEXHOJIOTMU U HTHCTPYMEHTHI 9
MHTETpaliu

2 HCTpyMEHTapuil TECTUPOBAHMSI U AaHAJIM3a Ka4eCTBA 2




‘HpOI‘paMMHBIX CPENCTB ‘

M/K.2.3 MaremaTtuueckoe MOACJIUPOBAHUE

1 OcHOBBI MOJIETMPOBaHUs. Jle TepMUHUPOBAHHBIC 4
3a1aun

2 3agaun BYCIOBHSIX HEONPEICICHHOCTH 2

Bcero 22

IIpakTH4eckue 3agaHus
M/K.02.01 Texnosiorusi pa3padoTKu NpOrpaMMHOI0 o0ecreYeHus

1. PazpaboTaTh GyHKIIMOHATBHYIO CXEMY IPOTPAMMHOTO MPOIYKTA.

2. IlpencraBuTh CTPYKTYPHYIO CXEMY B BUJIE CTPYKTYPHBIX KapT KoHcTaHTalHa.
3. I[IpencTraBuTh CTPYKTYPHYIO CXEMY B BUJIE CTPYKTYPHBIX KapT J[>KeKCOHa.

4. OnpenenuTh OCHOBHBIE TEXHUYECKHUE pelIeHus (BBIOOP s3bIKa MPOrpaMMUPOBaHMS,
CTPYKTypa NpOrpaMMHOr0  mpoaykra, coctaB ¢yHkuuit [, pexumsl
(YHKIIMOHUPOBAHUS) U 3aHECTH PE3YJbTAThl B IOKYMEHT, Ha3bIBAEMbII « DCKU3HBIM
IIPOEKTOMY.

5. Co3pmate B mpeAMETHOM oOjacTh «ABTOMOOWIM» Kacc ¢ Tpedyemoi
(YHKIIMOHAJIBHOCTHIO (MCHOJIb30BaTh KOMIIOHEHTHI KJlacca: METOAbI, MOJI U T.1.).
Co3nath 00BEKT - 3K3eMIuIAp kiacca. Co3gaTh NpUMEp UCHOJIb30BAaHUS OOBEKTOM
KOMIIOHEHTOB KJ1acca

6. Cozpmate mpunoxenue IIpocToil KalabKyJsTOp, B KOTOPOM pPEaJM30BaTh
BBITIOJIHEHNE TPOCTBIX ONEPALMN C BBOAUMBIMU JBYMs ONEpaHAaMHU. BBITOIHUTH
TECTUPOBAHUE NPWIOKEHHUS HA PA3NUYHBIX JAHHBIX, OTIMYAKOLUIMXCA IO TUIY H
3HAYECHUIO.

7. Hamucats nporpaMmy pelIeHUs KBaAPATHOTO ypaBHeHHus ax? + bx + ¢ = 0.

8. Pa3paboTaiiTe HaOOp TECTOBBIX CIIEHAPUEB (KaK MO3UTUBHBIX, TAK U HETATUBHBIX)
JUIs caeAyromiel mporpaMmbl: MimeeTcs KOHCOJIbHOE TpuiiokeHue (paszpadoTaiite
caMoCTOATENbHO). EMy Ha BXoj nomaercs 2 crpoku. Ha BeIXozie IPUIIOKEHNE BBIIAET
YHCJIO BXOXKJICHUNA BTOPOH CTPOKH B MIEPBYIO

9. CropoektupoBaTb TECThl MO MPHHLUIY «OEIOro sIuKa» JJs MNporpamMmbl,
pa3zpabotanHoi B 3aanuu Ne 1. BeiOpaTh HECKOJIBKO alrOPUTMOB ISl TECTUPOBAHMS
¥ 0003HauUUTh OyKBaMH WM IM(PpaMHU BETBU ITHUX aIrOpUTMOB. Brimucate myTu
aJIrOpPUTMa, KOTOPbIE JTOJDKHBI OBITH MPOBEPEHBI TECTAMM ISl BBIOPAHHOTO METOJa
TECTUPOBAHMS. 3alMCaTh TECThI, KOTOPHIE MO3BOJIAT NPOWTH MO MYTAM AJITOPUTMA.
[IporecTupoBaTh pa3paboTaHHYIO BaMu MHporpamMmmy. Pe3ynbratsl opopMUTH B BUJIE
TalOIuIL:

Tect OxugaeMblid PaKkTUYECKUU Pesynbrar
pe3yabTar pe3yabTar TECTUPOBAHMS

10. B Jlpeueit I'pertuu (I B. 10 H.3.) ObIT U3BecTeH mudp, Ha3bIBaeMbIN '"KBaapar
[Momubus". IudposanbHas Tabnuma mnpeacTaBisiia coboil KBaapaT C MATHIO
CTOJIOLIAaMU M TMATHIO CTPOKAMH, KOTOpbIE HyMepoBaauch mudpamu ot 1 mo 5. B



KXY KJIETKY TaKOro KBajpara 3aluchlBajlack oJHa OykBa. B pesynprare Kaxmon
OyKkBe COOTBETCTBOBaJIa Iapa YHUCEN, U IHU(PPOBAHUE CBOAMIOCH K 3aMEHE OYKBbI
napoi uncen. g natunckoro andasuta kBaapat [lonubus nmeeT BUA:

1 |2 3|4 5
1 A [B |c |p [E
> F |l¢ [H L7 |K
3 L M [N o |p
4 Q R 5 I L
s v w [x v [z

[Tonp3ysch M3MO0KEHHBIM CIIOCOOOM cO3AaTh MporpaMMmy, KoTopas: a) 3amudpyer
BBEJCHHBIN TEKCT U COXPAHUT ero B (ail; 0) cuutaer 3amm@poBaHHBIN TEKCT U3
daiina u pacumudpyer JaHHBII TEKCT.

11. Onummure merons nonydenus uHpopmaruu o [IC mo 'OCTy. ng kaxmaoro
METO/1a BBIJICTUTE UCTOYHUK HH(OpMAIUH.

12. Beibepute cranmapthl 1isi oneHku kadectBa I[IC. Ilepeumcnure kpurepuu
HajaexHoctu I1C nmo I'OCTy.

13. BbimonHUTh aHaNMM3 MPOTPaMMHOTO Koja i pa3pabateiBaemoro I[10 wu
MOJYJIBHBIX TECTOB C LIEJIBIO TUNIOXO OPraHU30BAHHOTO KOJ1a

14. Ucnionb3ys 1m1a0a0HbI pe(haKTOPUHTA, BHIITOJIHUTH PEOPTaHU3aINI0 TPOTPAMMHOTO
Koza pa3padareiBaemoro I10.

3aaHus I CaMOCTOATEIbHON PadOThI

M/K.02.01 Texnosiorusi pa3padoTKu NPOrpaMMHOI0 odecreYeHust
[Ipumepnas TemaTuka pedepaToB, TOKIAA0B, ICCE
1. Tlonsitue o xu3neHHoM 1ukIe [10. OcHoBHBIE 3Tarbl )ku3HeHHOTO 1HKia [10.
2. [Tonsitue o TpeboBaHmMsIX K cucteme.Buasl TpeboBaHmil.
3. Meronoinorus RAD.
4. TITonsaTHe MoIb30BATEIHCKOTO HHTEPdETica.
5. ITlomsarue crpykTypHOoro moxaxoda kK paspaborke I10. Ilenm, npuHIHUIEI,
JIOCTOMHCTBA M HEJOCTATKU JAHHOTO MOJIX0/1a.
6. [TonsiTne QyHKIIMOHAIBHOTO MoaenupoBaHus. llenn, npuHIMIBI, TOCTOMHCTBA U
HEJIOCTAaTKH (PYHKIIMOHAIIHLHOTO MOACITUPOBAHUS.
7. Onpenenenne ousnec-nporecca. Llenb cozpanus Moaenu ousHec-mporeccoB. Busl
OM3HEC-TIPOIIECCOB.
8. laiiTe ompeneneHre MOHITUIO MPOCKTUPOBAHUS CTPYKTYp 0a3 JaHHbIX. Onuiimre
OCHOBHBIE 3Tanbl npoekTupoBaHus bJl (koHIenTyaibHOE, JIOTHYECKOe, (U3UIECKOe
MPOEKTUPOBAHKE, HOPMAITU3AIHUS, MOJIEIU «CYITHOCTh-CBSI3bY).
9. [IpuHIUTIBI 0OBEKTHO-OPUEHTHUPOBAHHOTO TIOJIX0/Ia TIPH TMOCTPOECHUU OOBEKTHOM
CUCTEMBL.
10. Uctopusi pa3BuTHs yHUGDUIIMPOBAHHOTO S3bIKA MOJICIIMPOBAHUS.
11. lnarpamMbl BApUAHTOB UCMHOJIb30BAHUS U IHATPAMMBbI JIEATEIIbHOCTH.
12. OcHOBHBIE CPENICTBA, UCIIOIB3YEMBIE Ha PA3HBIX dTAIax pa3pabOTKU MPOTrpamMM.
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https://technologiarpo.blogspot.com/p/blog-page_4.html
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https://technologiarpo.blogspot.com/p/214.html

13. IlonsTHs "naTTEpH NPOEKTUPOBaHUsA", HA3HAUEHUE OPOKAAIOIINE TATTEPHBI.

14. [onsTus HKCTPEMAIILHOTO  MPOTPAMMUPOBAaHUS  (UCTOPUS, IPHUEMBI,
MPEUMYIIECTBO U HEJIOCTATKH ).

15. Omnpenenenve MoHATHI BepudUKalys W BaTUAalUs, OMUIINTE COOTHOIICHHE
BepU(DUKAMU U BaJTUAALIH.

IpakTuyeckue 3axannsa MJ/IK.02.02 UacTpyMeHTAIBHBIE CPEeACTBa pa3padoTKu
MPOrpaMMHOI0 o0ecreYeHus

1.laH oqHOMEpHBII MacCHB M3 N LEJbIX ynces u3 orpe3ka oT 0 mo 50, 3amaHHBIX
ciy4aitHeiM oOpa3oM. Pasmep maccuBa 3aiaercs nosib3oBatenieM. [loMeHSITh MecTaMu
3HAQYEHUS MAaKCHUMaJIbHOTO W MHUHUMAJIBHOTO JJIEMEHTOB MaccuBa. BbiBecTH
HCXOJ/IHBI MacCHB M pE3YJIbTaT.

2.J1aH MaccHuB, CoJIepKaIllki N Yrcels u3 otpeska oT -50 1o 50, 3aaHHBIX CIy4alHBIM
oOpaszom. Paszmep maccuBa 3ajaercs Mmojb30BaTeIeM. BBIUUCIUTE CYMMY 3JIEMEHTOB,
CTOSIIMX JO NEPBOrO OTPULATEIIBHOTO JJIEMEHTA. BBIBECTM MCXOMHBIM MAacCHB U
pe3yabTaT BHIYMCIICHUM.

3.lan MaccuB, coiepkKalluidi n 4HCell, 3aJaHHbIX CclydailHbIM o0pa3om. Pa3zmep
MaccuBa 3aJ1aeTcs mojib3oBareneM. OnpenennTh KOIUYECTBO MNPOCTHIX 3JIEMEHTOB B
MaccuBe. BpIBECTM MCXOAHBIM MACCHUB, YHMCIO IPOCTBIX 3JIEMEHTOB B HEM U CaMmu
IIPOCTHIE YUCIIA.

4.Jlan MaccuB, colep)KalllMii n 4YHhCeNd, 3aJaHHbIX CIy4ailHeIM oOpa3zom. Pasmep
MaccMBa ~ 3ajaeTca  Tosib3oBaTeneM.  Halitu  cpemHee  apudmernueckoe
MOJIOKUTEIIBHBIX  DJIEMEHTOB B HEM. DBBIBECTM HCXOIHBIM MAacCHUB, YHCIIO
MOJIOKUTEIIBHBIX  AJIEMEHTOB, CAMHU I[IOJOXKUTEJIBHBIE YHCIAa M HUX CpEeIaHee
aprupMeTH4IeCcKoe.

5.Jan MaccuB, coiepkKalluid n 4HCel, 3aJaHHbIX CclydailHbIM o0pa3oMm. Pa3zmep
MaccuBa 3aJaercs Iojib3oBaTeneM. HallTu cyMMmy NHEPBOrO OTPHULIATENBHOTO H
MOCJICTHETO TOJIOKUTEIBHOTO SJIEMEHTOB. BBIBECTM HMCXOIHBIM MacCHUB, MNEPBBIN
OTPULIATENBHBIN U MOCIETHAN MOJIOKUTEIbHBIN

AJIEMEHTHI U UX CYMMY.

6.lan MaccuB, cojepkaluii n YMCeN, 3aJaHHBIX CIydailHbiM o0pa3om. Paszmep
MacCHUBa 3aJaeTcs MoJib3oBareneM. HaTu MakCUMyM U3 OTPULATENIBHBIX 3JIEMEHTOB.
BriBecTH MCXOJIHBIA MAacCHUB, BCE OTPHULATEIbHBIC AJIEMEHTHl U MaKCUMAJIbHBIM W3
HUX.

7.]lan MaccuB, COAEpKalllMd N YHCEIN, 3aJlaHHbIX CIy9alHbIM 00pa3oMm. Paszmep
MacCHBa 3aJaeTcs noJyib3oBareneM. Haitu MUHUMYM U3 MOJIOKUTENIBHBIX 3JIEMEHTOB.
BriBecTH MCXOJIHBIA MAacCHUB, BCE IMOJOKUTEIbHBIE AJIEMEHTbl U MUHUMAJIbHBIA W3
HUX.

8.Jlan maccuB, coaepKalluil n uuces, 3aJaHHBIX CciaydaiHbIM oOpazoM. Pasmep
MaccuBa 3aJacTCsi IMOJbp30BaTeleM. B maccuBe HaWTH pa3sHOCTh IEPBOTO M
MOCJIEAHETO HEYETHOTO JIEMEHTA. BBIBECTH MCXOIHBIM MACCHUB, INIEPBBIA U MOCIEIHUN
HEUYETHBIE DJIEMEHTBI U UX PA3HOCTD.

9.Jlana Marpuna pazMmepa nxm. PasMep wmaccuBa 3a4aeTCi TOJIb30BATEIIEM.
CocTtaButh nporpamMmy (popMHUpOBaHUS OJHOMEPHOTO MACCHBa, 3JIEMEHTHI KOTOPOTO
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paBHbl CpeiHEMY apu(PMETHUYECKOMY JJIEMEHTOB CTPOK MaTpuilbl. BriBecTu
VCXOJHBIA U PE3YyJIbTUPYIOIINA MAaCCUBBI.

10.Jana wmarpuma pasmepa nxm. Pa3Mep MaccuBa 3a1aeTCAd IOJIb30BATENEM.
CoctaButh nporpammy (HpopMUpOBaHUS OJTHOMEPHOTO MAacCHBa, JIEMEHTBHI KOTOPOTO
PaBHBI CYMME 3JIEMEHTOB CTPOK MaTpHIlbl. BEIBECTH UCXOMHBIA U PE3yJIbTUPYIOIINI
MaCCHBBI.

11.Jana wmarpuma pa3zmepa nxm. Pa3Mep MaccuBa 3a1aeTCAd IOJIb30BATEIEM.
CoctaButh nporpammy (popMUpOBaHUS OJTHOMEPHOTO MAacCHBa, JIEMEHTBHI KOTOPOTO
paBHBl CyMME DJJIEMEHTOB CTOJOLIOB MAaTpullbl. BbIBECTH HCXOIHBIM U
Pe3yJIbTUPYIOLIN MAaCCHUBBI.

12.lana Matpuna pa3mepa nxm. Pa3mep wmaccuBa 3a7aeTCs IOJIb30BATEIIEM.
CoctraBuTh  OpoOrpaMMy  BBIUYHCICHHS  TPOU3BEACHHUS  MAaKCUMAJIBHOTO U
MUHUMAJIbHOTO JJIEMEHTOB. BBIBECTM MCXOIHBIA MACCUB, MHUHHUMAJIbHBIA H
MAaKCHUMAJIbHBIN 3JIEMEHTBI C YKa3aHUEM UX UHAEKCOB U

MIPOU3BEECHUE ITUX AIEMEHTOB.

13.HamucaTe nporpaMmmy, KOTopasi orpeeisieT HoMep CToJIONa KBaaApaTHOM MaTPHUIIbI
pa3Mepa n, CymMMa 3JIEMEHTOB KOTOPOro MakKCHUMalibHA. BBIBECTH MCXOJIHBIN MAacCHB,
CYMMBI 3JIEMEHTOB KaXJ0r0 CTOJ0LA U HOMEP CTOJIOLA ¢ MAKCUMAIbHOM CyMMOM.
14.HanmucaTp miporpammy, KOTOpasi ONPEAEIISIET HOMEP CTPOKU KBaJIpPaTHOW MaTPHUIIbI
pa3Mepa n, CyMMa 3JIEMEHTOB KOTOPOM MakCHUMaJibHAa. BBIBECTH MCXOAHBIA MacCHB,
CYMMBI 3JIEMEHTOB KaKJI0W CTPOKA U HOMEP CTPOKH C MAKCUMaJIbHOM CyMMOM.
15./lana uenouucieHHass NPSIMOYTrojbHas MaTpuiia pasMepa n*m. OnpenenuTsb
KOJIMYECTBO CTPOK, HE COAEpKAIIMX HU OJIHOIO HYJIEBOTO 3JIeMEHTa. BriBecTh
MCXOJHBIA MacCHUB U HOMEPA

CTPOK, HE COJIEpKAIIUX HYJIEH.

16.B nBymepHOM MaccuBe pazMepa n*m rnepectaBuTh MECTaMHU 1 M j CTPOKU. BeiBecTn
VCXOJHBIN U PE3YJIbTUPYIOIIUN MACCUBBI.

17.BBectu ctpoky. IIpeoOpa3zoBaTh CTPOKY ClEAYIOIIMM o0Opa3oM: B TEpPBOM
MOJIOBUHE CTPOKM MaJICHbKUE aHIJIMICKHE OYKBBI 3aMEHUT Ha OJIHOMMEHHBIC
OoJbIIME, BO BTOPOM MOJIOBUHE BBIIOJIHUTH O0OpaTHOE TpeoOpa3oBaHue.

18.BBectu cTpoky. [IpeobpazoBaTh CTPOKY CIEAYIOIMIMM 00pa3oM: BCTaBUTh B CTPOKY
CUMBOJI X TMOCJE€ KaXKJIOTO BXOXJIECHHS CHUMBOJIA Y (CMMBOJBI X WU Y 3aJar0OTCS
MI0JIb30BAaTEIIEM ).

19.BBectu cTpoky. [IpeoOpa3zoBaTh CTPOKY CIAEAYIOMUM 00pa3oM: yIaduTh U3 CTPOKU
BCE UQpPHI.
20.BBectu crpoky. [IpeobpazoBarh CTpOKy ClEAyOIUM O00Opa3oM: yJIBOUTH KaXKI0€
BXOXJEHUE 3aIaHHOTO CUMBOJIA X.

21.Beectu ctpoky. OnpeaenuTs MIMHY KpaTyalllero U caMoro JJIMHHOTO €€ CJIOB.
BriBecTu cioBa U UX JJIUHBI.

22 .3anonHuTh Gait nocieaoBaTeabHoro Aoctyna f 1neabiMu 4uciaMu B KOJUYECTBE
N — MTYK, NOJYYEHHBIMU C TTOMOIILIO FeHepaTopa ciiydalHbIX uncel. [lepenucats B
JIpyroi (aitn Te aneMeHTsl, KoTopble KpaTHbI K. BeiBecTH coaep:kumoe (haiios.
23.1an ¢aiin f, KOMIIOHEHTaMU KOTOPOTO SIBJISIOTCS LEJble YMCIIA B KOJUYECTBE N —
mtyk. [lepenucars Bce oTpuliaTeNibHble YUCia B (haii g, MoJoKUTENbHbIE — B (Daidi h.
BriBecTu coaepxxumoe painos.
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24 Jlanpl aBa (aitna ¢ yMciaMu B KOJWYeCTBE n — MTYK. [loaydnts HOBBIN aii,
KaXXIbII 3JIEMEHT KOTOPOTO PABEH CYMME COOTBETCTBYIOIINX KOMIIOHEHTOB 3aJaHHBIX
¢daiinoB (KOIMYECTBO KOMIIOHCHTOB B MCXOMHBIX (hailyiax ojmHakoBoe). BriBectn
coziep kumoe (haitsios.

25./laspl aBa (aitna ¢ YMciIaMH B KOJWYECTBE n — ITYK. I1oaydnTh HOBBIN (haidi,
3aMrcaB B HETO CHayaja BCE IMOJIOKUTEIBHBIC YMCIia U3 TEepBOro (haiisa, moToM BCe
OTpHUIIATEIBHBIC YUCIIa U3 BTOPOTO. BEIBECTH comepxumoe (ailiios.

26.Pa3paboTath IPOTrpaMMHBIH MOJ1yb, BBIIIOJIHAFOIIHMA YKa3aHHYIO
(GyHKIHMOHATIBHOCTh Ha s3bIKe mporpammupoBanusi C#. PaspabotanHas mporpamma
JOoJDKHA o0Janath rpaduuyeckuM uHTepdeiicom. B mporpamme mnpemaycMOTpeThb
MPOBEPKY BBOJMMBIX CHMBOJIOB [JIi YHCJIOBBIX [aHHBIX WJIA 3alPETUTh BBOJ
3aBEJJOMO HEBEPHBIX 3HAYEHUW, KOTOPBIE MOTYT BbI3BaTh UCKIKOUYEHHUS.

3ananus nus camocrosTenbHoi padorst M/IK.02.02 UHCcTpyMeHTAIBHBIE
cpeacTBa pa3padoTKH NMPOrPaMMHOI0 odecrevyeHus
[IpumepHas TemanTHka pedepaToB, JOKIAI0B, 3CCE
Tpancnaropsl. Knaccudukanus. Haznauenue. [Ipumepst.
Bo3moxxHOCTH TpaHcsiToOpa gec.
HNHcTpyMeHT aBTOMaTH3auuu cOOpku make.
MNHcTpymenThl aBTOMaTH3auu coopku automake/autocont.
Hasznauenue 1 ucrnosib30BaHUE UHCTPYMEHTOB yueTa oOpatieHuit (issues).
MeTtoauku co3qaHus CTaTHIECKON U JuHaMHuIeckoi omdimorek B cpene POSIX.
WMHCTpyMEHT aHaIn3a NOKPBITHS KOJa gCovV
CpencTBo KOHTPOJISI BEpCHit git.
NHcTpyMeHT u3MepeHus MPOU3BOIUTEILHOCTH U MOUCKA yTeUeK mamatu valgrind.
0. UactpymenT aBromaTtu3anuu tectupoBanust AutolT.
1. Texnonorus wiki.
12. CpenctBa ob6patHoii pazpabotku. Haznauenue. Bozmoxknoctu. [Ipumep.
13. IIpumepst CpEIICTB ABTOMAaTUYECKOTO U aBTOMATU3UPOBAHHOTO
IPOrpaMMUPOBAHMUS.
14. CpeactBo aBTomMaTu3upoBaHHOro mnporpammupoBanusi LEX. Hasnauenwue.
Bo3sMoxHOCTH.
15. HCTpyMEHTaIbHbIE CPEACTBA, UCIIOJIb3yEeMbIE HA 0a3e MPaKTUKH

RHBoOoo~No Ok wWN R

IpakTuueckne 3aganus MJIK.02.03 MaTtemaTudeckoe MoaeJIMpOBaHH e

1. CocTaBUTh MaTeEMAaTHYECKYIO MOJIENb cieayromei 3anaun. Ha cknage umeercs 300
K chIpbsi. Hamo wm3roroBuTh ABa BUAa Npoaykiuuu. Ha wu3rotoBieHue mnepBoro
u3zienust TpedyeTcss 2 Kr ChIpbs, a Ha W3TOTOBIEHHUE BTOPOTO H3AEIUS — 5 KI.
OmnpenenuTh TUTaH BBIMYCKA IBYX U3/IEITHMA.

2. CocTaBUTh MaTeMaTUYECKYIO MOJCNb CleAyromiel 3aaaun. [Ipeamnonoxum, 4To ais
MIPOU3BOJICTBA MPOAYKIIMU BUAa A U B MOXHO uCIOnB30BaTh Matepuai 3-X COpPTOB.
[Ipu >TOM Ha U3rOTOBJICHHUE €IMHULIBI M3JENIHs BUJaa A pacxoayercs 14 kr mepBoro
copta, 12 Kkr BTOpOro coptra u 8 Kr Tpetbero coptra. Ha u3roropienue npoaykKiuu
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Buja B pacxoxyercs 8 kr nmepBoro copra, 4 Kr BTOPOro cOpTa, 2 KI' TPETHETO COPTA.
Ha cxnane gpaOpuku umeeTcst Bcero MaTepuaia nepBoro copra 624 xr, BToporo copra
541 xr, Tpethero copta 376 kr. OT peanuzanuu €IUHUIBI TOTOBON MPOIYKIIMU BUJIA
A ¢abpuka umeer mpuObLIL BUIa 7 pyO., a OT pealM3allid €IWHUIBI TOTOBOM
npoaykuun Buaa B ¢abpuka wumeer npubbuib Buga 3 py6. Omnpenenuts
MaKCHUMaJbHYIO MPUObUIH OT pealn3aliy Bcel MpOoayKIuu BUI0B A u B.

3.CocTaBuUTh MaTEMaTHYECKYIO MOJIENb CIEAyIoe 3amadu. Mmerorcs Tpu MyHKTa
MOCTaBKU ojHOpoaHoro rpy3a Al, A2, A3 u nmarts nyuktoB Bl, B2, B3, B4, BS
notpebsienus stororpy3a. Ha mynkrax Al, A2 u A3 HaxoAUTCS TPy3 COOTBETCTBEHHO
B konuyectBe 200, 450, 250 Tonn. B mynktet Bl, B2, B3, B4, B5 tpebOyercs
nocraBuTh coorBeTcTBeHHO 100, 125, 325, 250, 100 ToHH rpy3a. PaccTrosiHne mexay
MyHKTaMU TTOCTABKU U MMyHKTaMU NOTPEOJICHUS MPUBEACHO B TaOJIUIIE:

IIyHKTBI ITyHKTBI nOTpEdIeHus

MOCTABKH Bl B2 B3 B4 BS
Al 5 8 7 10 3
A2 4 2 2 5 6
A3 / 3 5 9 2

4. CocTaBUTh MaTEMaTHUECKYIO0 MOJIENb Clleytolien 3anaun. [Ipeanonoxum, 4ro amis
IIPOU3BOJICTBA MPOAYKIMH BUJa A U B MOKHO MCHIOIB30BaTh MaTEPUAI TPEX COPTOB.
[Ipu 3TOM Ha WM3rOTOBJIICHUE €AWHUIIBI U3AEIUS BUAa A pacxoayercs al Kr mepBOro
copTa, a2 Kr BTOPOro copta W a3 Kr TpeThero coprta. Ha M3roromneHue mpoayKuuu
Buaa B pacxomyercs bl xr mepBoro copra, b2 kr Broporo copra, b3 kr Tperhero
copra. Ha cknage $haOpuku mmeeTcst BCEro Marepuaia rnepBoro copra ¢l xr, BToporo
copra ¢2 Kr, TpeTbero copra ¢3 kr. OT peanusanuu €IUHULIBI TOTOBOW NMPOAYKIIUH
Bujga A ¢gabpuka umeeT npuObUIL BUJA o pyd., a OT peaiu3aluu €IUHUIBI TOTOBOU
npoaykiuu Bujga B dabpuka wumeer npubbuits Buzma f  py6. OmnpenenuTthb
MaKCHMaJbHYIO PUObUIb OT peann3aliy Bcel MpOoayKINKU BUI0B A u 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 MaTeMaTUYECKYI0 MOJIeNb cieaytonieit 3anaun. [lpeanonoxum, yto ais
IIPOU3BOJICTBA MPOAYKIHMH BUa A U B MOKHO MCHOJIB30BaTh MaTEPUAI TPEX COPTOB.
[Ipu 3TOM Ha M3rOTOBJIEHUE €AUHULBI U3ENUs BUaa A pacxoayercs al Kr mepBoro
copTa, a2 Kr BTOPOro copTa W a3 Kr TpeThero copra. Ha m3rotoBieHue mpoayKIuu
Buaa B pacxomyercs bl xr mepBoro copra, b2 kr Broporo copra, b3 kr Tperhero
copta. Ha cxnane ¢pabpuku nmeercs BCero Matepuaia rnepBoro copra ¢l Kr, BTOporo
copra ¢2 Kr, TpeTrbero copra ¢3 kr. OT peanusanuu eAUHULBI TOTOBON MPOIYyKIIHH
Buja A ¢gabpuka umeeT npuObUIL BUJa & pyd., a OT peaiu3aluu €AUHUIBI TOTOBOU
npoaykuuu Buga B dabpuka wumeer npuObuib Buma f py6. OmnpenenuTtsb
MaKCHUMaJbHYIO MPUObUIb OT peann3aliy Bcei MpOayKIKU BUI0B A u B.

al= 14, a2= 15, a3= 20, b1= 40, b2= 27, b3= 4, cI= 1200, c2= 993, c3= 1097, a=5,
p=13.
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6.®upme HE0OX0AMMO BbIOpaTh HAWIYYIIUN BapUaHT 3aKyIKH OOOPYAOBAHHUS, €CIIH
3aJjaHa 3aKyIllOuHas II€Ha KaXJIOoro W3 BapUaHTOB OOOpPYIOBaHUS U BpeMs
W3rOTOBJICHHUST M JIOCTaBKH. [loj HamiaydymiMm BapuaHTOM IMOHHUMAETCS BapUaHT C
MUHHAMAJIbHBIMU 3aKyIIOYHOM CTOMMOCTBIO M BpeMeHeM JaocTaBKu.A) i 3amaHHOM
JIBYXKpUTEpUATbHOW 3a7aud, 3aJaBIIMCh KoddduumeHtaMmu o u [ MpoBecTH

JMHEWHYIO CBEpPTKY KPUTEPHUEB F1 () » F2 0 4 ONPENEINTh MUHUMAIIBHOE
pelIcHue.
b) [ns 3amaHHON JBYXKPUTEpPHAIBHOM 3aJaud HaTH MHOXecTBo Ilapeto B

ciydae ABYX

KpUTEpHeB BUA F1 (X) = min ; F2 (x) —> min

3HaueHus F1(xi) 51 F2 (xi) 3aJaHbl TaOJIULIEHN:
Xj 1 2 3 4 H b6 [7 8

Fiki) B B B 4 4 b b b
Fox) B b 7 4 b b5 b 1

7. Ilnmanupyercs pabora 1Byx oTpaciei npou3BojctBa A u B Ha 4 roga. Konnuectso
X CpPEJICTB, BIIO)KEHHBIX B OTPACIb A, MO3BOJISET MOJYYUTh 10XO0J 2X U YMEHbIIIACTCS
no 0,6x. KoimndecTBO y CpencTB, BIOXKEHHBIX B OTpacib B, MO3BONSET MOIYYUTH
noxon 3y u ymenbmaercs a0 0,2y. HeoO0xomumo pacnpeneiauTh BblICICHHbBIC
pecypchl B koimmyectBeS) = 850 emumHUI] MEXKAYy OTpacisIMH II0 Tojam

IUIAHUPYCMOT'O IICpHoaAa IJIA ITOJTYUYCHHA MaKCHUMaJIbHOU HpI/I6I>IJ'II/I 3da BCCBLIICPHO.

8. Isym npenmpusitusiMm A 1 B Ha 4 kBapTana BbIACICHO S0 = 9006I[I/IHI/ILI CPEICTB.
Kaxxnplii kBapTan npeanpusaTue A moiy4yaeT X CpeAcTB, npeanpustue B - y cpeacTs.
[Ipu 3TOM OT BBIAEJIEHHBIX CPEACTB NpeanpusaTue A moiayyaeT 4X eIUHHI] U OCTATOK
cpencts 0,3x enuuul, a npeanpustTie B - noxon Sy eIWHUI] U OCTaTOK BbIACICHHBIX
cpenct 0,1y equnun. Heo6xoaumMo pacnpenennTh CpeicTBa MEXAY NpeanpUsSTUIMA
MOKBAPTAJIbHO TakKMM 00pa3oM, 4TOOBI 3a BeCh roj 00a MPeanpHUsATHS TMOTYUYUIH
MaKCHUMAJILHBINA JOXO/I.

9.Cuctema cocTouT U3 ABYX OJIOKOB, COEAMHEHHBIX MOCen0BaTeabHO. [IepBoiii G110k
coaepxut Tpu sjemeHta: A, B, C, a Bropoili- nBa snemenra: D, E. DiemeHTbI
Ka)K70ro 0JI0Ka COeTMHEHbI apajlIebHO.

a) Haiitu Metrogmom Monrte-Kapno ouenky P® Hajge)XHOCTH CHCTEMBI, 3Has
BeposiTHOCTH Oe30Tka3HoM paboTel snemeHTtoB: P(A)=0,8; P(B)=0,9; P(C)=0,85;
P(D)=0,7; P(E)=0,6;

0) Haiitu abcomoTHyr0 mnorpemHocTs |[P-PY|, rme P- HameXHOCTb CHCTEMEI,
BbIYMCJIEHHAs aHanuThu4ecku. [IpousBectu 15 ucnpiTanuil.

10.B naByxXkaHaIbHYIO CHUCTEMY MacCOBOTO OOCTY>KHMBAHHS C OTKa30M TOCTYHaeT
IIyaCCOHOBCKMU  MOTOK  3asBOK. Bpems  MexXay  MNOCTYIUIEHUSIMH  JIBYX
TI0CJIEIOBATENIBHBIX 3aBOK PACIpENEIEHO II0 IOKa3aTelbHOMY 3akoHy f(t)=4e™ .
JlmuTenbHOCTh 00CTy )KMBAaHUS KaXKI0HM 3asiBKM paBHa 1 muH. Halitn Mmetogom MonTe-
Kapo MmatemaTuieckoe oXuaaHue a 4rciia 00CTy>KeHHBIX 3asBOK 3a BpeMs T=8 MuH
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3aganus qis camocrositesibHoM padorsl MJ/IK.02.03 MaTtemaTtnueckoe
Mo/IeJTUPOBaHHE

[Tpumepnas TemaTnka pedepaToB, TOKIAA0B, ICCE
1. Omnpenenenue maremaruueckoi Moaenu. OOmas cxema MaTeMaTUYECKOM MOJEIH
GYHKIIMOHUPOBAHUS CUCTEMBI.
2. OCHOBHBIE CTaJUU MOJCITUPOBAHUS.
3. Drambl TOCTPOSHUS MOJICTIH.
4. TlonsaTve, MpU3HAKA M MaTeMaTHYECKash TOCTAHOBKA ONTHUMHU3AIMOHHON 3ajayH.
9. Kraccudukamus w  KpaTkas XapaKTepUCTHKa 3adad  MaTEeMaTHYECKOTO
IPOTrPaMMHUPOBAHMUS.
5. OCHOBHBIE IPUHITUIIBI PEATU3AIMH METOI0B ONTHUMHU3AIUH.
6. IlonsTHe M MaTeMaTUYECKas MOCIb JJHHEHHOTO TIPOTrPAMMHUPOBAHHSI
7. DTampl MOACTUPOBAHUS B THHECHHOM MPOTPAMMUPOBAHUH.
8. IlocrtaHOBKa " MaTeMaTHYecKas MOJIETb 3aJ1a4H JTHUHAMHYECKOTO
IIPOTpaMMHUPOBAHUS.
9. Maremarnyeckas MOJAENTb 3aJa4dl ONTHUMHU3AIMH PACTPEACICHUS HWHBECTHUITUI
MEXIY TPEATPUITHSIMH.
10. IToctanoBKa 1 0000IIEHHAS MOCITB 3a/1a4 yIPABIICHUS 3allacaMHu.
11. OyHKIMOHAIIBHBIE U CTOXACTUYECKHE CBS3U. 3aBUCHMOCTH B PETPECCHOHHBIX
MOJIEJISX.
12. Vcnonb30BaHUE pETrPECCHOHHBIX MOCIICH.
13. Tloka3aTenu OIEHKH CTATUCTUYCCKON 3HAYMMOCTH TPEHIOBBIX M PETPECCHOHHBIX
MOJICJICH.
14. Knaccudukanys  UMUATAMOHHBIX  MOJIETIEH. TexHOJIOTUYECKHE  DTambl
HMHTAITMOHHOTO MOJCITHPOBAHUSI.
15. Ha3znauenue u knaccudukanus s3bIKOB MOJICIUPOBAHMS.

4. YYEBHO-METOUYECKOE 1 UH®OPMAIIMOHHOEOBECITEYEHUE
MOJIYJIA

OcHnosHnas numepamypa:

1. T'mupenko, W.T. Texnomoruss pa3pabOTKM NPOrpPaMMHOrO OOECHeUEHHUS |
yaeOHoe mocodue jis1 cpeanero npodeccronanbHoro oopazopanus / W. I'. 'aunenko,
®. @. [TaBnos, /I. FO. ®enopoB. — Mocka : WM3parensctBo FOpaiit, 2023. —
235 c. — (IIpodeccuonanpaoe oopazoanue). — ISBN 978-5-534-05047-9. — Tekcr
:  anektpoHHbIH //  OOpasoBarenpHas 1argopma  IOpaiit  [caiiT]. —
URL: https://urait.ru/bcode/514591

2. Kazapun, O.B. OcHoBbl uHGMOPMAITMOHHONW OE€30MAaCHOCTH: HAJCKHOCTh U
0€30MacHOCTh TPOrPAaMMHOIO OOecIeueHus : y4eOHOoe TMocobue mJisi CpeaHEro
npodeccuonanbHoro oopazosanus / O. B. Kazapun, U. b. lllyounckuii. — Mocksa :
N3natensctBo FOpaiit, 2023. — 342 ¢. — (IIpodeccronanibHOoe 00pa3zoBaHuE). —
ISBN 978-5-534-10671-8. — TekcT : anekTpoHHblit / Obpa3oBarenbHas miaTdopma
FOpaiit [caiiT]. — URL.: https://urait.ru/bcode/518005

3. HectrepoB, C.A. ba3pl JaHHBIX : y4eOHHMK ¥ TPAKTUKYM IS CPEIHEro
npodeccuonansHoro obpazoBanus/ C. A. HecrepoB. — MockBa : M3marenbcTBO
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FOpaiit, 2023. — 230 c. — (Ilpodeccuonansuoe odpazopanue). — ISBN 978-5-534-
11629-8. — Tekcr : anexktpoHHbI // ObpazoBatenbHas miatdopma KOpaiit [caliT]. —
URL: https://urait.ru/bcode/518507

4. Coxkomnona, B. B. Pa3paboTka MOOHMJIBHBIX MPHMIIOKEHHH : ydeOHOE MocoOue It
cpendero npodeccuonanpbHoro  obpaszoBanus/ B. B. CoxomoBa. — Mocksa :
M3narensctBo FOpaiit, 2023. — 175 c. — (IIpodeccrnonabHOE 00pa30BaHKE). —
ISBN 978-5-534-10680-0. — Texcr : amekTponHsbIi / OOpazoBarenbHas miaTdhopma
FOpaiit [caiiT]. — URL.: https://urait.ru/bcode/518008

5. TyzoBckuii, A. ®. IIpoektupoBanue u paszpaboTka web-npunoxeHuit : yueoHoe
nocobue s cpeaHero mpodeccuoHanbHOro oobpaszoBanusi/ A. ®@. Ty3oBckuil. —
Mocksa : WsznatensctBo  FOpaiit, 2023.— 218c.— (IIpodeccronanshoe
obpazoBanue). — ISBN 978-5-534-10017-4. — Tekcr : 2JIEKTPOHHBIM //
Oo6pazoBarenpHas miardgopma FOpaiit [caitr]. — URL: https://urait.ru/bcode/517539
6. UeptkoBa, E.A. [lporpammHas wuHxeHepus. BusyanbHoe MojenupoBaHue
POrPaMMHBIX CHCTEM : YUEOHHUK JUUIS CPEIHEro MpodecCHOHAIBHOTO oOpa3zoBaHus /
E. A. UeptkoBa. — 2-¢ wm3a., ucnp. u jaom. — Mocksa : HM3marensctBo IOpaiir,
2023. — 147 c. — (IIpodeccuonansuoe odpazopanue). — ISBN 978-5-534-09823-5.
— Teker : anextpoHHsiii // O6pazoBarenbHas minatdopma IOpaiit [caliT]. —
URL.: https://urait.ru/bcode/515393

7. UYucro JI.B.,IlpoektupoBanue UHPOPMAIMOHHBIX CHUCTEM : YUYEOHHK U
NpaKTUKYyM JJs1  cpefgHero mnpodeccuoHanbHoro obOpaszoBanusa / /1. B. Huctos,
[1. I1. MenbuukoB, A. B. 3onoraprok, H. b. Huuenopyk ; mon oOmieit penakimeit
. B.YucroBa. — MockBa: MsmarenbctBo  FOpaiir, 2023.— 258 c. —
(ITpodeccuonanvHoe o6pazoBanue). — ISBN 978-5-534-03173-7. — Tekcr
anekTpoHHbii  //  OOpasoBarenbHas  1iatdopma  HOpaiit  [caiit]. —
URL: https://urait.ru/bcode/513630

Jlononnumensvhaa tumepamypa:

1. Moprynos, A. ®. UndopmanmoHHble TEXHOJOTUM B MEHEIKMEHTE : YUeOHUK

Ul cpeaHero npodeccuonanbHoro odpazoBanus / A. ®. MopryHoB. — 2-¢ 31,
nepepab. u gom.— MockBa: W3marensctBO FOpaiir, 2023.— 310c.—
(ITpodeccuonanpaoe obOpazoBanue). — ISBN 978-5-534-13830-6. — Texkcr

aneKkTpoHHbI  //  OOpaszoBatenwHas  miaargpopma  FOpaiitr  [caifT]. —
URL.: https://urait.ru/bcode/516848

Humepnem-ucmounuku:

1. OrpomubIii BBIOOP KOHCIEKTOB JIA0OPATOPHBIX U MPAKTHYECKUX PadoT,
WHCTPYKITMOHHBIC M TEXHOJIOTHUYECKHE KapThl TIOYTH HA BCE OCHOBHBIE TEMBI Kypca
http://www.metod-kopilka.ru/page-2-1.html

2. DOnektponHass Oumbmmoteunas cuctema (ObC) «YHuBepcurterckas OuOIMOTEKA
ONLINE» https://urait.ru /

3. KowmmbproTepHas cipaBoyHas IpaBoOBas CUCTEMA.
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