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1. OBIIME CBEJIEHUA

VYuebnas aucuuiuinHa «[lporpamMMuas wmHXeHepus W ruOkue MeTojonoruu paspadorku I[1O0»
U3y4yaeTcsl B IECTOM CEMECTPE.
Kypcosast pabora/KypcoBoii IpoeKT — He IPeyCMOTPEHBI.

1.1. dopma NpOMEKyTOUYHOM aTTECTALIMU: SK3aMEH.

[Ipu mpoBeneHUH MPOMEKYTOUYHOH aTTecTallMy MpUMEHseTcs MeTonnKa MCIOJIb30BaHus OaJuTbHO-
PEUTHHTOBOM CHCTEMBbl TPH peau3allid OCHOBHBIX NPOQECCHOHAIBHBIX 00pa3oBaTeNbHBIX MPOTpaMM
BbICIIEr0 OOpa3oBaHusi MHCTUTYTa WHPOPMAIMOHHBIX TEXHOJOTHH H 1HQpoBOil TpaHchopMmanmy,
noanucanHas 08.04.2024 nupexropom MU TullT Ynkynoseim .M.

1.2.  Mecro yuebHOU quctuiuinHb B cTpykType OITOIT

VYuebnas aucuuiuinHa «[lporpaMMuas wmHXeHepus W TuOKHe MeTojonoruu paspadorku I[1O0»
OTHOCHUTCS K 4acTH, (POPMHUPYEMOH ydaCTHUKaMH 00pa30BaTEeIbHBIX OTHOIICHU.
OCHOBOI I OCBOCHMS TUCLMIUIMHBI SBISIOTCS Pe3yJbTaTbl OOyYeHHUsS MO MPEALIeCTBYIOMIUM
JIUCLUUIUIMHAM U IPAKTUKAM:

- IIporpammupoBaHnue;

- [TpuknagHoe MpOrpaMMHUpPOBAHUE;

- AJTOPUTMBI M CTPYKTYPHI JaHHBIX.
PesynbraTel 00yueHHs MO y4eOHOH MAMCIMIUIMHE HCIONB3YIOTCS IMPH HM3YYCHHH CIETYIOUINX
JTUCLUTUINH:

- Texnonoruu pa3paboTKH MOOUIIBHBIX TPUIIOKECHUH;

— CepsepHnast BeO-pa3paboTKa.

2. HEJIN U IINTAHUPYEMBIE PE3YJIbTATbBI OBYUYEHUA 11O
JUCIUITVIMHE

LensaMu n3ydeHus: AUCHUIUIMHBL «IIporpaMMHasi MHKEHEpUsT U THOKHE METOJOJIOTHH pa3pabOTKH
I10» sBnstroTCS:

- M3yYEHHUE CIOCOOO0B MPEACTABICHUS U CTPYKTYPHPOBAHUS UH(OPMAIMU O SBICHUAX
U TIpolieccax B OKpY’KalolleM MUpe MPUMEHUTEIBHO K CBOCH PO ecCHOHATBLHON 1S TebHOCTH;

- OCBOCHHME METOJIOB OPHUEHTHPOBAHMS W  B3aUMOJICHCTBHA C  pecypcaMu
MH(POPMAIIMOHHON  Cpellbl, OCYLIECTBICHHsS BbIOOpa pa3lIUYHBIX MOJENEH HCIOIb30BaHUS
MIPOTPaMMHBIX CPEACTB Pa3pabOTKH I HH(OPMAIIMOHHBIX U aBTOMATU3UPOBAHHBIX CUCTEM:

- M3y4YE€HUE METOJIOB IOCTPOEHUS aJTOPUTMOB M OCHOBHBIX 3TalloB pa3pabOTKU U
CO3JIaHMsI COBPEMEHHBIX MPOTPAMMHBIX MPOAYKTOB C YYETOM OCHOBHBIX TpeOOBaHUU
MH(POPMALMOHHOM 0€301MacHOCTH U THOKUX MeTo010ruii pa3padotku I10;

- ¢opMHpOBaHME HABBIKOB HAYYHO-TIPAKTHUECKOTO0 TOJX0Ja K TOCTPOCHHUIO
3pPEKTUBHBIX JHATOTOBBIX HHTEP(EHCOB, OPUEHTHPOBAHHBIX HA IOJIb30BATENIS;

- W3y4YeHUE MPUHIUIOB, METOJOB M CPEICTB pELICHHWs CTaHJapTHBIX 3a7a4
COBPEMEHHOT'0 00BEKTHO-OPUEHTHPOBAHHOTO U BU3YaJIbHOT'O IPOTPAMMHUPOBAHHS;

— dbopMupoBaHHe y 00ydJarOMUXCS KOMIIETEHITNI, YCTaHOBICHHBIX 00pa3oBaTelbHOM

nporpammoit B cootBeTcTBuU ¢ @I'OC BO 1o naHHOM TUCHUTUIMHE.
PesynbraToM 00yueHUs IO yueOHOM TUCIMIUIMHE SBISETCS OBJaJCHHE 00YyYaIOUIMMUCS 3HAHUSAMH,
YMEHUSMHU, HAaBBIKAMH U OIBITOM JEATEIILHOCTH, XapaKTepU3YIOIHUMHU Ipouecc (HopMUpOBaHUS
KOMIIETEHIIMI 1 00eCneunBalONIMMHU JOCTI)KEHUE TIIAHUPYEMBIX PE3yJIbTaTOB OCBOEHUS Y4eOHOH
JTMCLUTUIAHBL



2.1. ®opmupyeMble KOMIIETCHIIMN, HHAUKATOPBI JOCTUKEHUS KOMIIETCHIIUN,
COOTHECEHHBIE C TUNIAHUPYEMBIMH PE3yJIbTaTaMHi 00YUYeHHS 110 TUCIUILTNHE:

Ko m HauMeHOBaHHe
KOMIIeTeHIINH

Kox n HauMeHOBaHHe
HHANKATOPA
JMOCTHKEHUS KOMIIEeTEHIIUH

IInanupyemble pe3yJIbTaThl 00y4eHUs!

0 THCIUILIAHE

[1K-2. Cnocoben
peaTr30BHIBATh MPOCKTHI
uugpoBoi
TpaHchopMaun
MpEeNNPUITHH B
CaMOCTOSATEIILHO
BBIOpaHHOHN MPEeIMETHOM
00J1acTH, B TOM YHCIIE
pa3pabaThIBaTh HOBBIE
WH(POPMAaLMOHHBIC U

U POBBIE TPOAYKTHI
MyTeM MPUMEHEHUS
CYILIECTBYIOLINX
WH(POPMALIMOHHBIX U
IU(POBBIX TEXHOJOTUH, a
TaKKe WX afanTaluy 1Moj
3aJaHHBIC YCIOBHS,
TpeOOBaHUS U
OTpaHUYCHHS

NA-TIK-2.1 Onpenenenue
NPUHAIICKHOCTH 3a1a4H
npodeccuoHaTbHON
JESATEIBHOCTH 33JaHHOMY
KJIaccy M MpeIMeTHO o0iactu

dopmMupyer nepedeHs 3a1a4d B
npo¢ecCHOHANBHON AEATENEHOCTH AJIS
MOJTyYEHUs 3aJaHHOTO pe3yibTaTa
(mocTIoKeHMs 3aJaHHOM LEIH ).
CaMOCTOSTETIbHO HCTIONB3YET METObI U
CpeAcTBa MOo3HaHUs, 00y4eHHs U
CaMOKOHTPOJIS 1715l TPHOOPETEHHS
HOBBIX 3HAaHUH U YMEHUII ¢
WCTOJIb30BaHHEM COBPEMEHHBIX
WH(POPMALMOHHBIX TEXHOJIOTHH.
OueHuBaet NpeAMETHYIO 00J1acTh C
HCTIOb30BaHUEM CETEBBIMHU
cpeacTBaMu AJisl OOMeHa JaHHBIMU B
rino0ansHON HH(OPMAIIMOHHOM ceTn
Wutepuer.

AnanuzupyeTt u 00001maer
WHGOPMAIUIO TS TPaBUIIbHON
MOCTaHOBKH LIETH U HAXO0XKJICHUS
cr1oco0OB €€ JOCTHKEHUSL.

NA-TIK-2.2 Beibop
ONTUMAaIBHOTrO Habopa
WHCTPYMCHTAJILHBIX CPENICTB U
UT-meTo10B pelieHus
npodeccuoHaIbHOM 331a49H B
pamKax nmpenaMeTHoN o0iacTh

OnenuBaeT HA0OP UHCTPYMEHTAIBHBIX
CPEICTB pelIeHus TpoheCCHOHATBHBIX
3a/1a4 C y4YEeTOM UMEIOIIUXCS PECYPCOB.
OnenuBaet kauectBo UT-MeTOmOB
pelIeHus 3a7a4 B COOTBETCTBUU C
MpeaMeTHOH 00acThIO.
[Iporuo3upyet 3aBUCUMOCTH
pe3ynbTaTa JOCTHXKEHHUS LIETTU OT
kauectBa pemenus UT-3anaqn.
CaMOCTOSTENIbHO UCIIONB3YET TUIOBBIC
WHCTPYMEHTHI KOHTpOos perenus UT-
3a7ad.

WUJ-TIK-2.3 Apanramus
COBPEMEHHBIX METOJIOB U
QITOPUTMOB IO KOHKPETHEIE

3a7a4y BEIOPaHHOW NPEeAMETHOM

oOmactu

[IpumMeHsieT METOTMKU HCTIOTIB30BAHUS
MPOTPaMMHBIX CPEICTB AJISI PEICHHS
MPaKTUIECKUX 3a7a4 B
WH(POPMALMOHHBIX U
aBTOMATHU3UPOBAHHBIX CHCTEMaX.
VYMeer pazpabaTeiBaTh COBPEMEHHEIE
s¢dexTrBHBIC HHTEPPEHCH «IeTOBEK -
3JIEKTPOHHO-BBIYUCIUTEIbHAS
MaIluHay.

AHanm3upyer HaBBIKU paboThI ¢
MPOrPaMMHBIMHU CPEICTBAMH IS
ynpasJieHus nHpopMaei u
KOMMYHHKAIIMU Ha OCHOBE 0a30BBIX
MPUHIUIIOB COBPEMEHHBIX
WH(POPMALMOHHBIX TEXHOJIOTHH.
PanmonansHO oLileHUBaeT U
000CHOBBIBaCT NPUHUMAEMEBIE
MPOEKTHBIE PEeLIeHuUs A1 BbIOOpa 1
YCTAHOBKU IPOTPAMMHBIX CPEJICTB.




Ko m HauMeHOBaHHe
KOMIIeTeHIINH

Kox n HauMeHOBaHHe
HHANKATOPA
JMOCTHKEHUS KOMIIEeTEHIIUH

IInanupyemble pe3yJIbTaThl 00y4eHUs!
10 JUCHUTINHE

— CamocTosATenbHO pa3padaThiBacT U
COCTaBIISIET CTPYKTYPHBIE CXEMBI
ITOPUTMOB U pean3yeT WX Ha A3bIKax
MPOrpaMMHUPOBAHHUS BBICOKOTO YPOBHSL.

NJI-TTIK-2.4 Ucnonb3oBanue
WUT-uHCTpYMEHTOB A5
pelleHns 3a1a4K B BEIOpaHHOM
npeaMeTHON obnacTu

— O1eHuBaeT CyIIHOCTD U 3HAYCHUE
WH(POPMALMOHHBIX TEXHOJIOTHH U
WHCTPYMEHTOB ISl PELICHUS
MPAaKTUYECKUX 3a7ad.

— IlpoBoauT aHaMM3 OCHOBHBIX METO/IOB,
CIOCO0OB M CPEICTB MOTYUCHHS,
XpaHeHUs, epepadOTKH, 3alUTHI 1
BH3yalu3aluy HH(pOpMAaIHH.

— CaMoCTOATENBHO OCYIIECTBIISIET
WHCTAUISIHIO U IPAKTHYECKYIO
peanu3annio HHPOPMaIOHHO-
KOMMYHHKAIMOHHBIX IIPOrpamMM U
KOMITBIOTEPHBIX MPHIIOKCHHH.

— Or1eHrBaeT BBIMOJHEHNE TECTOBBIX
MPUMEPOB [T IPOBEPKU HX
KOPPEKTHOCTH ¥ 3PPEKTUBHOCTH.

— AHanu3upyer METOIUKH
WCTIOJIb30BaHMSI IPOTPAMMHBIX CPEACTB
IUTSL peIIeHMsI TPaKTUYECKUX 3a7ay B
WH(POPMALMOHHBIX U
ABTOMATHU3WPOBAHHBIX CHCTEMaX.

3. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCIUILINHBI

OOmast TpyA0€MKOCTh yueOHOW JUCHUIUIMHBI IO y4eOHOMY TIaHY COCTaBIISET:

10 09HOU (hopMe 00yUeHUs — 6

3.€. 192 qac.

3.1.  Ctpykrypa y4eOHO# TUCIUIUIMHBI )i 00yYaIOIMXCS 110 BUAAM 3aHITHN
(ounas popma oOydeHMs)

CTpyKTYypa H 00beM AUCHUILIHHBI

O0beM JUCHHUILINHBI
1o ceMecTpam
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3.2.  Crpykrypa yueOHON AUCHUILIUHBI 111 00YYaIOLIUXCS M0 pa3zenaM U TeMaM JUCHUILIUHGL: (0uHas popMa 00ydeHHs)
IInanupyemsbie Buasb! yue0Hoii padoThI
(KOHTpOJIMpYyeMbIe) KonrakTHas padora
Pe3yJIbTaThI o = Buael 1 popMBbI KOHTPOJIBHBIX
OCBOEHHSL: o o 2 - 3 % MepONpHSTHIi, Oﬁecneqlil‘nammne o
KO/(bI) 5 HaumenoBanne pasaelios, Tem; @ g g = = P g ;: 5 COBOKYIHOCTH TEKYIIIMH KOHTPOJIb
¢opmMupyemoii(bIx) ¢opma(bl) IPOMEKYTOUHON ATTECTAIUU g o = = g5 o E E § ycIeBaeMoCTH;
KomieTeHuuu(i) 1 =) E = E = E g E S| £ (OPMBI IPOMEKYTOUYHOT0 KOHTPOJISt
HHIUKATOPOB = 25|18 é = § = E s é yCIEeBAEMOCTH
RoCTIHReHHS = £3|S228 S8 | 8%
KOMIIETCHIUH
IlecToii cemecTp
MK-2: Paspea 1. IIporpamMMHasi MHKeHepHSA 4 X X 12 @DopMBI TEKYIIIETO KOHTPOIS
NA-TIK-2.1 Jlexrus 1.1. CymHOCTh U METOABI IPOTrPaMMHOIN HHXEHEPHH 2 X 10 paszaeiam:
WJI-TIK-2.2 Jlexmus 1.2. [ponece paspadorku [10 2 X 1. BemmonHeHue 1abopaTopHbBIX padoT.
UA-TIK-2.3 JlaGoparopHas pabota Ne 1.1. PacuerHbie 3agaun 2 6 2. KoHTpOIIh IOCEIICHHIA.
VJ-TIK-2.4 JlaGoparopHas pabora Ne 1.2. BeTBiieHHs U [IUKIIbI 2 6 3. HocemeHI/Ive MPO(OPHEHTALHOHHBIX
MK-2: Paznen I1. BusyaibHoe MoaeIMpOBaHne TIPOrPAMMHBIX 4 X 4 1 12 | MCPOIPUATHH.
WJI-TIK-2.1 cHeTeM 4. Yyactue (IOCTHKCHHS) B
NA-TIK-2.2 Jlexnus 2.1. BusyansHOe MOAETUPOBAHUE CUCTEM 1 X IpOQECcCHOHALHEIX KOHKYPCAX.
WJ-TIK-2.3 Jlexuus 2.2. Texnonorus paspabdotku I10 u cpencrsa 2 X 5 Hayumas w/nim npakTiieckas paoota.
NI-TIK-2.4 aBTOMAaTU3aLlUI
Jlexus 2.3. BusyansHoe mogenuposanue 110 1 X
JlabopatopHas paborta Ne 2.1. MaccuBBI ¥ CTPOKH 1 4
JlaGoparopHas pabota Ne 2.2. dyHKunUM 2 4
JlaGoparopHas pabdota Ne 2.3. Ykazatenu u QyHKUUH. 1 1 4
JMHamMHuecKoe BBIICTICHUE TaMSTH
MK-2: Pazpeu II1. TexHosiornu mporpaMMipoOBaHHs CJIOKHBIX 4 X 4 1 12
NJ-TIK-2.1 CHCTEM
NA-TIK-2.2 Jlexmus 3.1. TexHoIOTMSA NPOrPaMMHUPOBAHHUS CIOKHBIX CHCTEM 1 X
gﬁ:gﬁjj Jlexums 3.2. [lporpammuas unxenepust / Software Engineering 1 X
’ (SE) mporpaMMHBIX IPOAYKTOB
Jlexunms 3.3. HoBble moaxoas! K pa3padoTKe U3MEHSEMbIX 1 X
MPOTPaMMHBIX ITPOTYKTOB
Jlexus 3.4. Monenu 1 METOAbI MPOEKTHPOBAHNS BAPUAHTOB 1 X
CHCTEM




IInanupyemsble

Buasb! yue0Hoii padoThI

(KOHTpoOJIMpYyeMbIe) KonrakTHas padora
pe3yibTaThbl o §
OCBOEHHU: ° o 2 =8 | 2
KOJi(bI) HanmenoBanue pasiesios, TeM; @ g g E 2 d g = 5
dhopmupyemoii(bix) (hopma(b1) npoMeKYTOUHOI aTTECTANUI g g5 | &= g4 8 % = §
KoOMIneTeHnuu(if) u = ’E‘ § g 3 g : E g E "
HHIMKATOPOB = £t (S5EH E° | 2%
% Sz |geg3 &5 | 29
MOCTHKEHM ST ] = E S = g = g 8 ]
KOMIIETEHIUI & ® &=1 =
JlaGoparopnast pabota Ne 3.1. [ToTokoBbIe Ki1acChl U (Qaibl. 2 6
TekcToBble u OMHApHBIE (aKIIbI
JlaGoparopnast pabota Ne 3.2. MaccuBbl 1 QyHKIUH 2 1 6
MK-2: Paszpmes IV. Metoasl cienpuxanuy u Bepupuranuu 4 X 4 1 12
NJ-TIK-2.1 CHCTEM
NA-TIK-2.2 Jlexus 4.1. OnpeneneHus XapakTEPUCTHK CHCTEM METOJIaMH 2
UJI-TIK-2.3 aHaJIM3a ¥ U3BJICUCHUS 3HAHUI
NA-T11K-2.4 Jlexunus 4.2. @opManbHbIe METOBI CTICHU(PHUKALINH, 2
BepH(UKALIMK U T0KAa3aTeJIbCTBA IPABUIILHOCTH CHCTEM
JlaboparopHas padota Ne 4.1. I'paduka. CTpykTypa. 2 6
JlaGoparopHas pabdota Ne 4.2. Knaccel. MaKancymsimus 2 1 6
MK-2: Paszpmes V. Teopusi 1 MeTOABI NPOEKTHPOBAHUSA 4 X 4 1 12
NA-TIK-2.1 Jlexus 5.1. Teopust 1 METOBI IPOEKTUPOBAHUS MOAETEH 2 X
NJ-TTIK-2.2 JIOMEHOB M CUCTEM
Na-11K-2.3 Jlexmus 5.2. MeToapl S3KCIEpTUPOBAHUS, TECTUPOBAHUS U 2 X
NJ-TTIK-2.4 oreHku kauectna [1C
JlaGoparopnas pabdota Ne 5.1. Knaccel. OneparopHsie GpyHKIHH. 2 6
Peanusanus knacca Juis meperpy3ku onepanuii
JlaGoparopnas padota Ne 5.2. Knaccer. [IpuBenenue THIIOB. 2 1 6
MK-2: Pazpnes VI. llppHuunsl pa3padoTKH NPOrpaMMHOI0 6 X 6 1 12
NJ-TIK-2.1 o0ecnevyeHus
NA-TIK-2.2 Jlexuus 6.1. IpuHIMITEL pa3pabOTKX MPOTPaMMHBIX POAYKTOB 6
WJ-TIK-2.3 JIabopatopHas pabota Ne 6.1. Knaccel. Hacnenoanue 6 1 12
NA-TIK-2.4
MK-2: Paspmes VIIL IIaTTepHBI 1 METOT0JIOTHM Pa3padoTKH 8 X 8 1 14
NA-TIK-2.1 TPOrpaMMHOTI0 o0ecneYeHHs

Buanbl 1 ¢popMbI KOHTPOJIBHBIX
MeponpHATHii, 00ecTieYnBaOIIHe M0
COBOKYITHOCTH TeKYIIMii KOHTPOJIb
yCIeBaeMOCTH;

(hopMBI IPOMEKYTOYHOI0 KOHTPOJIA
ycneBaeMocTH




IInanupyemsble

Buasb! yue0Hoii padoThI

(KOHTpoOJIMpYyeMbIe) KonrakTHas padora
Pe3yIBTATHI o - Buanbl 1 ¢popMbI KOHTPOJIBHBIX
OCBOEHHSL: o o £ - 3 % MeponpuATHH, 06ecneqy:nammne 1o
KO)I(LI)“ HaumenoBanne pasaelios, Tem; g g g = = P g ;: 5 o COBOKYINHOCTH TEKYIIIMH KOHTPOJIb
(l)opmnpyemon(:ﬂx) dopma(bl) TPOMEKYTOUHON aTTECTALUN = § = & S35 § £ E g ycIeBaeMocCTH;
KomneTeHunu(ii) u E“ = E E = E g E8 E g (hopMBI IPOMEKYTOYHOI0 KOHTPOJIA
MHIHKATOPOB g £E @829 ZE |8 ycIeBaeMocTH
JMOCTHKEHU A ) = = = 3 2 S < =
KOMIeTeHIHii = =8 S axs 4 == QO 2
NA-TIK-2.2 Jlexumsa 7.1. OOmue narTepHbl pactpenencHus 00s3aHHOCTeN 4
NA-TIK-2.3 (GRASP)
NA-TIK-2.4 Jlexnus 7.2. Ilattepus! npoektupoBanus GoF 4
JlaGoparopnast pabota Ne 7.1. Knaccel. HacnenoBanue mpu 4 7
W3HAYaIbHOM pa3paboTKe MporpaMmbl
JlaGoparopnast pabota Ne 7.2. Knaccel. OtpaboTka 3agad ¢ 4 1 7
ykazaressiMu this
OK3aMeH X X X X 32 KoMnetoTepHsIif TeCT.
[IpoMexyTouHas arrecTanus
MPOU3BOIUTCS B paMKax OaJIbHO-
peiiTuHroBoi cucreMsl. O1ieHKa 1Mo
JTUCLMIUINHE BBICTABIISAETCS B
coOTBETCTBHH ¢ CHCTEMON OLIEHUBaHUS
pe3yIbTaTOB TEKYILEro KOHTPOJISI 1
MIPOMEXKYTOUHON aTTeCTaINH.
HUTOTI'O 3a mecToii cemecTp 34 34 6 118 | Ok3ameH
HUTOTI'O 3a Bech nepuos 34 34 6 118




3.3. Kparkoe conepxanne y4eOHON TUCIIUILTAHBI
Ne i Haumenosanue pasea u Copnepxanue pasjiesia (TeMbl)
TEMbI TUCHUIIINHBI

Pazpen 1 | IlporpamMmmHas MHKeHepH.

Jlexnus CymHOoCTb U METOBI CymHoCTh MpOorpaMMHON WHXKEHEpHH. MeTobl MpOorpaMMHON

1.1 MIPOrpaMMHON MHKEHEPHH WHXeHepuH. AHaIu3 TpeOOBaHHM, MPOCKTUPOBAHHUE,
pa3paboTKa, TeCTUpOBaHUE, BHEAPEHHUE, TOANCPKKA 1
o0CIyKMBaHHE, YIIPaBJICHHE IPOSKTaMH, KOHTPOJIb KauecTBa,
obecrieueHne 6e30nacHOCTH, 00yUeHHE U cepTUUKaLK,
yIpaBJieHHE PUCKAMH, PEHH)KUHUPHHT ¥ MOJCPHHU3ALIUS,
MOJICTUPOBAHHE.

Jlexuus Tpouece paspadorku ITO [Tpo6iembl pa3paboTKH mpOrpaMMHOro obecreueHus. Mozaenu

1.2 mporecca pa3paboTKH IPOrpaMMHOI0 00ecIIeueHHs.
Kackannas Mozenb, THKpEMEHTHasI MOJIEITb, CIUPAJIbHAS
MOJIeNTb, MOJIENb OBICTPOH pa3paboTku npuioxenuii (RAD),
SKCTpeManbHOe MporpaMmMupoBanue (XP), ruOkas
Metoponorus pazpadbotku (Agile), DevOps, Scrum, Kan6an.

JlaGoparo | PacuerHble 3agaun [IpumeneHune pacyeTHBIX onepanuii Ui padoOTHI C LEIBIMU U

pHast BEIICCTBEHHBIMU THUIIAMH JaHHBIX. Peanu3anust pacueTHbBIX

pabota Ne 3a7a4 cOrIacHO BapuaHTaM 3a/IaHHH.

1.1

JlaGoparo | BerBieHust u HUKIIBI [uknnyeckre KOHCTPYKIHHU C YCIOBUSMH U OIIEPaTOPOM

pHas switch. IIpumeHeHre BETBICHUN U LUKIJIOB IS PeAIU3aIH

pabota Ne pacyeTHBIX 3aJa4 COTrJIacHO BapHaHTaM 3aJaHui.

1.2

Paspes II | BusyaabHoe MoaeMpoBaHue NPOrpaMMHBIX CHCTEM

Jlexuust BusyaibHoe MONETMPOBAHME | [[eyy 1 3HAYCHHE MOICTHPOBAHHS. IIPUHIAIIBI

2.1 CHCTCM MozenupoBanust. ' paduueckue HOTAUK MOACTHPOBAHHS

Jlexuust Texuonorus paspaborku I10 # | Merononorun paspabotku [10. Xapakrepucrruka u

2.2 CPCACTBA ABTOMATH3AIINI wiaccudukanust CASE-cpencts (1o GyHKIMOHATBHOCTH, 110
TUIY TOJJICPXKKH, IO YPOBHIO HHTETPaLliy, IO 00JIaCTH
npuMeHeHus1). TeXHOIOTUN U HHCTPYMEHTAJIbHBIE CPEICTBA.
VYHauduupoBaHHbIi npolece pa3paboTKy.

Jlexums BusyanbHoe MoJeIMpOBaHIe VYuaudunuposannsiii 361k Mogenupoanuss UML (Unified

2.3 o Modeling Language). BusyanbHbie MOAEIH U THarpaMmbl
MPOrpaMMHBIX cucTeM. Bupl auarpamMm

JlaGoparo | MaccuBBI U CTPOKH Peanuzanus onepauuii ¢ 0JHOMEPHBIMH U IByMEPHBIMU

pHas MacCHBaMH COTJIACHO BapuaHTaM 3aJaHuil. Peannzanus

pabota Ne oTepaiuii co CTpOKaMu COTJIaCHO BapuaHTaM 3aaHH.

2.1

JlaGoparo | @yHKIMH [Ipumenenune GpyHKIMIA TpH pa3paboOTKe MPUIOKECHUI

pHast COTJIaCHO BapHaHTaM 3aJaHuil.

pabota Ne

2.2

JlaGoparo | Ykazarenu u QyHKIHH. [IpumeneHune ykazareneil npu nepegaye apryMeHTOB B

pHast JluHamuuecKkoe BhIAETICHUE ¢yHKUMHU Ha mpuMepe 00padOTKU OAHOMEPHBIX U JBYMEPHBIX

pabora Ne | mamsitu JUHAMHYECKHX MacCHBOB MPU pa3paboTKe MPUIOKEHUI

2.3 COTJIaCHO BapyaHTaM 3aJIaHu.

Paznen TexHoJ0rHN MPOrpaMMHUPOBAHUS CJIOKHBIX CHCTEM
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Jlexuus Texnonorus TexHOIOT s TPOrPaMMHPOBAHUS CIIOKHBIX CHCTEM.

3.1 MIPOrPaMMHUPOBAHUS CIIOKHBIX

Texnomorus MOAYJBHOI'O IPOCKTUPOBAHUS CUCTCM.




CHCTEM CO6opouHOE IPOrpaMMHUPOBAHUE U TIEPCTICKTUBBI Pa3BHUTHSL.

Jlexums IIporpammuast nexeHepus / Wnxenepust KOMIbIOTEpHBIX cucTeM. O0nMacTy 3HaHUH sIpa

3.2 Software Engineering (SE) SWEBOK. Mogenu ru6koii paspabotku I10. [Tapagurmer

[IPOrpaMMHBIX IIPOJYKTOB nporpammuposanus SE.
Jlexuust HoBsre mozxozsl k paspabotke Wmnxenepus nzroronenus [111 B Product Line. Mmxenepust
33 H3MCEHACMBIX IPOIPaAMMHBIX noBTopHoro ucnonas3oBanus KITW/Reuse. [Tomxoasr k
HPOAYKTOB cozmpanuto BapuanToB [1I1. MonennpoBanue H3MEHSEMbIX
cucreM 1o K. Yepneuxu. [Ipumenenne nnxenepun SPLE B
cucreme Grid. ®adpuku nporpamm u AppFab.
Jleximst Mozenu u MeTozBI Omnpenenenue BapuantoB KITU B TIC u CIIC. Ba3oBbie Mojeu
3.4 HPOCKTUPOBAHNS BAPHAHTOB MPOCKTHPOBAHUs CUCTEM. MOICTUPOBAHHE CUCTEM B SI3bIKE
CHCTCM UML. AcniekTs! ynipaienus BapuadeiapHocTbio [1C.

Jla6oparo | ITorokoBbie kiaccel U (paitnbl. | Pabota ¢ TekcTOBBIMU M OMHApHBIMU (aliaaMu pu

pHast TekcroBble 1 OMHApHBIE pa3paboTKe KOHCOJILHBIX M BU3yaIbHBIX MPHIOKECHAN

pabota Ne | caiiser COTJIaCHO BapUaHTaM 3aJIaHui.

3.1

JlaGoparo | MaccuBsl U QyHKINH O6paboTKka MacCHBOB MOCPEACTBOM (pyHKIHMH mpH paspaboTke

pHas KOHCOJIBHBIX U BU3YaJIbHBIX MPHIJIOKEHUH COTIACHO

pabota Ne BapuaHTaM 3aJlaHuM.

3.2

Paznen Metoas! cienupukanui 1 BepupuKaAuu cCUCTEM

v

Jlexums OrnpezienieHus XapaKTepUCTHK MogenupoBanre QpyHKIHOHATBHBIX U He(YHKIHOHAIBHBIX

4.1 CHCTEM MCTOAAMH aHallu3a H XapaKTEePUCTHK MPOTPaMMHBIX IPOIYKTOB. Mozaenu

HU3BJICYCHUA SHAHUH MPENICTaBJICHUS 3HaHU. MeTO/ bl TTOUCKA U U3BIICUCHUS
3HaHUH.

Jlexums DopManbHbIE METOBI Mertonsl U s136IKH popMaIbHON cnenrpukanuy. GopmaibHbIe

4.2 crienupuKauy, BepupuKanum METOJIbI CIICIU(UKAIIIHI MOAieTeH cucTteM. DopMalbHbIC

W I0Ka3aTCIbCTBa METO/JIbI JIOKa3aTeNnbCTBa MporpaMM. [1oaxomb! k BepuduKanum
HPaBUIBHOCTH CHCTEM MOJIeIIel CUCTEM M XapaKTEPUCTHK.

Jlaboparo | I'paduxa. CtpykTypa. PaboTa c rpadukoii ¢ npuMeHeHneM CTPYKTYPBI QHUTYD.

pHas [TocTpoeHne MHOTOYTOJIBHUKOB IO TOUYKaM, COXPaHEHHE HX B

pabota Ne TEKCTOBBIN (hailsl, OUMCTKA XOJICTa, 3arpy3Ka JaHHBIX U3 (aiina

4.1 1 BOCCTaHOBJICHHE HAPHCOBAHHBIX MHOTOYTOJILHUKOB. Pacuer
nepuMeTpa U IIoa Il HapUCOBAaHHBIX U 3arpy>KEHHBIX U3
¢aiiia MHOTOYTOJIbHUKOB.

Jlaboparo | Knmaccel. Makancynsomst PazpaboTarh Bu3yalbHOE IPHIOKEHUE, B KOTOPOM

pHast HEOOXOIMMO CO3/aTh KIIacc, COACpKaIluid TPH MOJIs THIMA int,

pabota Ne npeaHa3HaYeHHbIE ISl XpaHEHHUS YacOB, MUHYT U CEKYHI.

4.2 OnuH U3 KOHCTPYKTOPOB Kilacca JOKEH HHUIMAIN3UPOBATh
MOJISl HYJIEBBIMHU 3HAYCHUSIMH, a IPYTOi KOHCTPYKTOP —
3a7JaHHBIM Ha0OpOM 3HAYCHHU.

Heo0xoauMo u3y4nuTh ¥ MOBTOPUTH NPEICTABICHHBIH
WUTIOCTPUPOBAHHBIN IPUMEP, AEMOHCTPUPYIOILIUIA
peau3anmio Kiacca miaaTHoW AOporH ¢ TaprudoM 3a mpoes .

Paznesn V | Teopusi u MeT0bI NPOEKTHPOBAHNUS

Jlexums Teopus u meToze! Teopust MOIETHPOBAHUS CUCTEM M3 OOBEKTOB Ha YPOBHSIX.

5.1 MIPOEKTUPOBAHUS MOJIENIEN

JOMCHOB U CHUCTEM

Omnepaunun Hag KaccaMu 00beKTOB. DopMaIbHBIE OCHOBBI
o0BekTHOTO aHanm3a. Onpenenenue moaeneit OM (Operation
Management), [IC (Production Scheduling), MX
(Manufacturing Execution). Teopus mogenupoanust [1C u3
KOMIIOHEHTOB. CBs13b KOMIIOHEHTHOH M 0OBEKTHOW MOJIEIICH.
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TexHonorus KoHPUTYypaoHHOH cOopku. Peannzanus
texHonoruu coopku B UTK.

Jlexumsa Meroner sxenepTuposanus, OKCIepTUPOBaHNE KOMIIOHEHTOB M cucteM. [loaxomasr k
5.2 TCCTUPOBAHMS M OLICHKH npoueccy tectupoBanus I1C u CIIC. OnennBanue kauecTsa
kauectsa [1C IIC u CIIC.

Jla6oparo | Kmaccel. OneparopHbie PeanuszoBare npunoxenue ¢ kiaccom Mylnt,

pHas ¢yHkumu. Peanuzanus knacca | AE@MOHCTPUPYIOLIETO MEPErpy3Ky apupMETHUECKUX OTIepaIii

paborta Ne | nmst meperpy3ku onepanuit W omnepanuii cpaBHEHUs A7 00BEKTOB 3TOro Kiacca. B kimacce

5.1 HY>KHO pPeaJln30BaTh HyJI€BOH KOHCTPYKTOP,
WHULHATA3UPYIOIMH M0JIs HYJIeBbIMU 3HAUYCHHUSAMH, U
HEHYJIeBOH, MHULIMATU3UPYIOIIMHA MOJIs Kjlacca 3HAUYCHHUSMHU.

Jlaboparo | Knaccer. IlpuBenenue tumnoB. | HeoOxoaumo u3y4nuTh ¥ TOBTOPUTH NPOUIUTIOCTPUPOBAHHBII

pHas MpUMeEp, IEMOHCTPUPYIOIINHA peann3aluio ciaeayomen

pabota Ne 3agaun. Ha ocHoBe Tuna char co3paiite kinacc Stroka.

5.2 [eperpy3ute onepannio NpuBEAEHHs CTPOKH TUIA char K THUITY
Stroka 1 HaoO6opoT. Hanmmmte GUI- npunoskenne mist
MPOBEPKH ATOTO KJlacca.

Paznen IpuHIUNIEBI pa3paGéoTKH MPOTPAMMHOI0 OOecrevYeHu st

VI

Jlexuus [Mpunune! pa3paboTku [Mpunmunet SOLID. ITpuniun nporpamMmmuposanus KISS.

6.1 HIPOrpaMMHBIX ITPOSYKTOB [punmmn nporpammuposanus DRY. I[Tpunnun
nporpammupoBanus Y AGNI. Yucras apxutekrypa.

Jla6oparo | Knaccel. HacnenoBanue Peanuzamnus 6azoBoro knacca Float u mponsBogHoTO Kitacca

pHas FloatPr. B mpumepe pazpabarbiBaeTcst BU3yaJlbHOE

pabota Ne npunoxenue (Windows VCL Application), B koTopoM Ha

6.1 ocHoBe cTanaapTHoro tumna float co3maercst 6a30BbIi KI1ace
Float, umeronmii ABa KOHCTPYKTOpPa, METOJ] BEIBOJA HA SKPaH
W METOJ 715l IEperpy3ku apuMeTHIECKO omnepanny +.
Hcnonb3ys obiiee Hacaeq0BaHUE, CO3IACTCS MPOU3BOAHBIN
knacc FloatPr, no6aBmsromuii BO3MOXXHOCTb UCTIONB30BAHUS
omepanuii -, *, /. Jlajgee uueT npoBepka NpOU3BOAHOTO Kilacca.

Paznen IIaTTepHBI 1 METO0JIOTHH PA3padOTKH MPOrPAMMHOIO OOecrevyeHu st

VII

Jlexuus Obume naTTepHbl _ | lpoextnposanue na ocHose obs3anHOCTEd M GRASP.

7.1 pacnipenenenns 06s3aHHOCTe! | [Tarrepn Cosmatens (Creator). [Tarreps MH(pOPMALHOHHBI

(GRASP) skcneptT (Information Expert). Ilartepn Cnabast cBSI3HOCTD

(Low Coupling). ITarrepn Kontpomep (Controller). [Tartepn
Bricokoe 3aneruienne (High Cohesion). [Tarrepn
[Momumopdusm (Polymorphism). ITartepn Uncras BbixyMKa
(Pure Fabrication). I1artepn Ilocpeanuk (Indirection).
[attepn YcroitunBocth k n3menenusm (Protected Variations).

Jlexuus [laTTepHEI POSKTHPOBAHHS [Moposxparomue narrepHbl. CTPYKTYpHBIC TATTEPHBI.

7.2 GoF [loBeneHyeckne maTTepHbI.

Jla6oparo | Kmaccel. Hacnenosanue npu Tpebyercst U3y4HUTh U MOBTOPUTH MIPOMILTIOCTPUPOBAHHBIH

pHas W3HAYaIbHOM pa3paboTke MpHUMEp, IEMOHCTPUPYIOLIHN TPUMEHEHHE TEXHOIOTUI

paborta Ne | mporpamMmer HACJIeIOBaHUs TIPU U3HAYATIHHOM IIPOEKTHPOBAHUH

7.1 npuiokeHus. Mcenonssys knace Tovar, B mpumepe co3naéres

JIBA TIPOM3BOJIHBIX OT Hero kiacca: 1) TovarProd,
N00aBIISIOINI BOBMOKHOCTD XpaHUTh HH()OPMAIIUIO O CPOKE
XpaHEHUS U TEMIIEpaType XpaHEeHHUs MPOAYKTOBBIX TOBAPOB; 2)
TovarProm, no3Bosstonmi XpaHuTh HHPOPMALIHIIO B
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COOTBETCTBUU C MOJsIMU 0a3oBoro kinacca. Co3maHHOE
BusyansHoe npunoxenue (Windows VCL Application)
JOJKHO TIO3BOJIATE: BBOAUTH HH(OpMALUIO MO0 O
MPOAYKTOBBIX TOBapax, 1100 O MPOMBIIIIEHHBIX TOBAPaX;
BBIBOJHTH OOIIYI0 CTOMMOCTH TOBAaPOB, UMEIOIIUXCS HA
cknaze. [locraBieHnyro 3agauy y1o0HO pemaTh ¢
MpPUMEHEHNEM TEXHOJIOTHU HACIeIOBaHM IPH U3HAYATBHON
pa3paboTKe MPHUIIOKECHHUS.

Jla6oparo | Kmaccer. OtpaboTka 3ama4 ¢ B ene3HoJOpOKHBIX Kaccax XpaHUTCS HHPOPMALHS O

pHast ykazaressimu this CBOOOZHBIX MeCTax B MMOe3/1aX Ha OMmKalIIyio HeJemro B
pabota Ne CJIEIYIOLIEM BUE: JaTa Bbl€3/1a, MyHKT Ha3HAUYEHUs, BpeMs
7.2 OTIPaBJICHUS, YMCI0 CBOOOAHBIX MecT. IlocTynaer 3ampoc Ha

pesepBupoBanre m MecT a0 ropoaa N Ha k-if eHs Henemnu ¢
BpEMEHEM OTIPABJICHUS M0€3/1a HE MO3AHEE t 4acoB Beuepa.
BriBecTu Bpemst OTIIpaBiIeHHUS WIIH COOOILIEHHUE O
HEBO3MO>KHOCTH BBITIOJHUTH 3aKa3 B TIOJTHOM OOBbeMe.
[IporpamMmMy HammcaTh ¢ UCIIOJIB30BaHUEM Kilacca
ykazarenei this. Kimacc onmcats B oTnensHoMm daiine. Jomkna
OBITH BO3MOXHOCTh J00aBJIEHUS B TaONHILy, COXpAaHEHHS B
TEKCTOBBIN (hailsl v 3arpy3Ku u3 daiina.

3.4. Opraauzanus caMOCTOSTENbHOW PabOThl 00YYAIOIINXCS

CamocrosarenbHas paboTa cTylneHTa — oOs3aTeNbHass 4acTh 00pa3oBaTENBHOIO Ipollecca,
HampaBjCHHAas Ha  pa3BUTHE TOTOBHOCTH K  NPOPECCHOHATBHOMY U JIMYHOCTHOMY
caM0oO0Opa3oBaHUIO, Ha MPOEKTUPOBAHHE JalbHEHIIero o0pa3oBaTeNbHOIO Mapuipyra u
npodecCHOHATBLHON Kapbephl.

CamocrodrenbHas paboTa 00y4aronuXcsi O TUCIHUILIMHE OPraHM30BaHA KaK COBOKYITHOCTh
ayJUTOPHBIX W BHEAYIUTOPHBIX 3aHATHH M paboT, 00ECHEeuMBAIOUIMX YCIEIIHOE OCBOCHHE
JTMCLUTUIAHBL

AynuTOpHas caMOCTOsTeNIbHAs paboTa oOyyaromMxcs MO AMCUUIUIMHE BBITIOJIHSETCS Ha
y4eOHBIX 3aHATHSX [0 PYKOBOJACTBOM TMpEMOAABaTeNii M IO €ro 33JaHuio. AyauTOpHAas
caMOCTOsITeNIbHAs paboTa 00yJaroUINXCsl BXOJUT B 00Ul 00beM BpEMEHHU, OTBEICHHOTO YYEOHBIM
IUTAHOM Ha ayAUTOPHYIO padoTy, U periaMeHTHPYeTCs PACIIUCAaHUEM yUeOHBIX 3aHITHH.

BreaynuropHnas camoctosiTenbHasi pabota o0yyaromuxcs — IiaHupyemMasi yueOHasi, HayqHo-
UCCIIeIOBaTeNbCKasl, IMpakTHyeckass padora oOydaromMXCs, BBINOJHSIEMas BO BHEAYJUTOPHOE
BpeMs 1O 3aJaHUI0 W TPU METOJMYECKOM pYKOBOJACTBE IIperojaBaTenisi, HO 0e3 ero
HETOCPEJCTBEHHOT'0 YUacCTHs, PACITUCAHUEM YUEOHBIX 3aHATUI HE PETJIAMEHTUPYETCS.

BreaynuropHnast camocTosiTenbHas paboTa 00yyaromuxcs BKIIIOYaeT B ceOst:

- MOJrOTOBKY K JIEKIUSIM, NPAKTHYECKUM 3aHATUSM, JaOOpaTopHbIM paboTam u
9K3aMEHY;

- U3Yy4YEHHUE CIIEHUAIBHON PEKOMEHOBAaHHOU JINTEPATYPBI;

- U3yYEHHUE pa3JeNioB/TeM, HE BBIHOCHMBIX Ha JIEKIMM M MPAKTUYECKHE 3aHATHUS
CaMOCTOSITEIILHO;

- MOJIrOTOBKA K BHITIOJIHEHUIO JIAOOPATOPHBIX PadoT;

- y4acTHe B PEKOMEHJIOBAHHBIX KOHTPOJIbHO-PEUTHHIOBBIX MEPONPHUATHIX, B TOM
qucie npoOpUeHTATMOHHBIX;

- MOJIrOTOBKA K KOMIIBIOTEPHOMY TECTHUPOBAHUIO Ha TPOMEKYTOUHBIX aTTECTALIUSAX.

CamocrosarenbHass paboTra 00ydaloOmMXCS C y4acTHeM IpernojaBareis B (opMmMe HHOM
KOHTAKTHOM pabOThl TMpeayCMaTpHBAaET TpPYMNIOBYI0 M (MJIM) HHIUBUAYaTbHYIO paboTy cC
00yJaroNIMMUCS U BKJIIOYAET B ceOsl:

- NPOBEACHUE WHIUBHUIYAJbHBIX W TPYNIOBBIX KOHCYJIbTalMA IO OTAEIHHBIM
TeMam/pazaenam JTUCIHUILTHHEI;
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MPOBEACHUE KOHCYJIbTALMM Mepe]] I9K3aMEHOM, MePe 3a4€TOM C OLEHKOM;

KOHCYJIbTAI[UH  T10
0a30BBIX

OpraHu3aluu
HOHITHI

y‘IeGHBIX JUCHUITIINH

CaMOCTOATCIIBHOI'O  U3YYCHUA

OTIENBHBIX
pOUILHOT0/POJICTBEHHOTO

OakanaBpuata, koropsie (opmupoBamu OIIK u IIK, B memsx obecriedeHus MpeeMCTBEHHOCTU
oOpa3oBaHUs.

HepequL paB,Z[CJIOB/TCM, IIOJHOCThIO HJIM YAaCTHYHO OTHCCCHHBIX

HN3YUYCHUC C TOCJIICAYIOIINUM KOHTPOJICM:

Ha CaMOCTOATCIIBHOC

Bunnbl n popmel

HaunmenoBanme pasaeia KOHTPOJIbHBIX é
/TeMbl Qucyunaunwl, MeponpUsATHI S
Ne i BbIHOCHMbIE HA 3agaHus VIS CAMOCTOSITEIbHON PadoThI (Y4YHMTBIBAIOTCS z
CaMOCTOSITEIbHOE IIPH NPOBEACHUHU =
H3yueHue TeKyIero zg
KOHTPOJIs) s
Pazpmea 1 IIporpamMmmHas HH:KeHepH s
JlaGoparop | Pacuernbie 3agaun Uzyuenne yueOHOMN, HAYYHOH H Brinonnenue
Has pabora TEXHUUYECKOW JTUTEPaTyphl 110 TEME nabopaTtopHOH
Ne 1.1 naboparopHoii paboTsl. Pabora ¢ paboTHI.
MaTepuanaMy KOHCIEKTa JEKIUIL.
Amnanu3 3aganus K 1abopatopHoi
paborte, BEIOOp cIOCOOOB €€
BBITIOJTHEHMSL.
JlaGoparop | BerBnenus u nuKibl Uzyuenne yueOHON, HAYYHOH H Brinonnenue 6
Has pabora TEXHUUYECKOW JTUTEPaTyphl 10 TEME nabopaTtopHOH
Ne 1.2 naboparopHoii paboTsl. Pabora ¢ paboTHI.
MaTepuanaMy KOHCIEKTa JEKIHIL.
Amnanus 3aganus K 1abopatopHoi
paborte, BEIOOp cIOCOOOB €€
BBITIOJTHEHMSL.
Pazpen II | BusyajabHoe MoJeTMpOBaHUe MPOrPaMMHBIX CHCTEM
JlaGoparop | MaccuBBI U CTPOKH N3ydenne HayyHO! M TEXHUUECKOH Brinonnenue 4
Has paboTa JUTEPaTyphl, HOPMATHBHBIX nabopaTtopHOH
Ne 2.1 JIOKYMEHTOB, CTaHJapTOB SA3bIKOB paboTHI.
nporpamMMupoBanus. Pabora ¢
MaTepuanaMy KOHCIEKTa JEKIUIL.
Amnanus 3aganus K 1abopatopHoi
paborte, BEIOOp cIOCOOOB €€
BBINIOSTHEHMSI. OCBauBaHUE METOIOB
00BEKTHO-OPHEHTHPOBAHHOTO H
BHU3YaJIbHOIO IPOTPaMMHPOBAHHSL.
N3ydeHne 1eMeHTOB CUCTEMBI
pa3paboTKH MPOrpamMM U OIEepaTopoB
SI3BIKA JUIA BBITIOTHEHUS 3aaHUs
nabopaTopHOX pabOTHI.
JlaGoparop | @yHKIMH N3ydenne HayyHO! M TEXHUUECKOH Brinonnenue 4
Has pabora JUTEPaTyphl, HOPMATHBHBIX nabopaTtopHOH
Ne 2.2 JIOKYMEHTOB, CTaHJapTOB SI3bIKOB paboTHI

nporpamMMupoBanus. Pabora ¢
MaTepHasaMy KOHCIEKTa JEKLUH.
Amnanus 3aganus K nabopatopHoi
paborte, BEIOOp cIOCOOOB €€
BoInmonHeHnss. OcBanBaHHE METO0B
00BEKTHO-OPHEHTHPOBAHHOTO H
BH3YaJIbHOTO MPOTPaMMHPOBAHHSL.
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Uzyuenne 351eMEeHTOB CUCTEMBI
pa3paboTKH MPOrpamMM U OIEepaTopoB
SI3BIKA JUTS BBITIOJIHEHHUS 3a1aHUs
nabopaTopHOX PabOTHI.

JlaGoparop
Has pabora
Ne23

VYkazarenu u QyHKIUH.
Jnnamuyeckoe
BBIJICTICHUE TIAMSATH

N3ydeHnne HayyHO! M TEXHUUYECKOH
JUTEPATyPBl, HOPMATUBHBIX
JOKYMEHTOB, CTaHAAPTOB SI3bIKOB
nporpamMMupoBanus. Pabora ¢
MaTepHuasaMy KOHCIEKTa JEKLIUH.
AHanu3 3a7aHus K 1a00paTOpHON
paborte, BEIOOp cIOCOOOB €€
BbinmonHeHnss. OcBanBaHHE METO0B
00BEKTHO-OPHEHTHPOBAHHOTO H
BH3YaJIbHOTO MPOTPaMMHPOBAHHSL.
Uzyuenne 31eMEeHTOB CUCTEMBI
pa3paboTKH MPOrpamMM U OIEepaTopoB
SI3BIKA JUTS BBITIOJIHEHHUS 3a1aHUs
nabopaTopHOX pabOTHI.

Brinonnenue
nabopaTtopHOH
paboTHI.

Pazgen 111

TexHOT0rMM MPOrPAMMHPOBAHUS CJI0KHBIX CHCTEM

JlaGoparop
Has pabora
Ne 3.1

[ToTokoBbIE KIacchl U
(atinbl. TekcToBbIC U
OvHapHBIe Qaiibl

N3yuenne HayyHO! M TEXHUUECKOH
JUTEPATyPhl, HOPMATUBHBIX
JOKYMEHTOB, CTAaHAAPTOB SI3bIKOB
nporpaMMupoBanus. Pabora ¢
MaTepHasaMy KOHCIEKTa JEKLUH.
Amnanus 3aganus K nabopatopHoi
paboTe, BEIOOD crTOco00B e
BbinmonHeHnss. OcBanBaHHE METOJI0B
00BEKTHO-OPHEHTHPOBAHHOTO H
BH3YaJIbHOTO MPOTPaMMHPOBAHHSL.
N3ydeHne 1eMeHTOB CUCTEMBI
pa3paboTKH MPOrpamMM U OIEepaTopoB
SI3BIKA JUTS BBIIOJIHEHHUS 3a1aHUs
nabopaTopHOX PabOTHI.

Brinonnenue
nabopaTtopHOH
paboTHI.

JlaGoparop
Has pabora
Ne 3.2

MaccuBsl U QyHKINH

N3ydeHnne HayyHO! M TEXHUUECKOH
JUTEPATyPHl, HOPMATUBHBIX
JOKYMEHTOB, CTaHAAPTOB SI3bIKOB
nporpaMMupoBanus. Pabora ¢
MaTepHasaMy KOHCIEKTa JEKLIUH.
Amnanus 3aganus K 1abopatopHoi
paboTe, BEIOOD CcrTOcO00B e
BbImonHeHnss. OcBanBaHHE METOJI0B
00BEKTHO-OPHEHTHPOBAHHOTO H
BH3YaJIbHOTO MPOTPaMMHPOBAHHSL.
N3ydeHne 1eMeHTOB CUCTEMBI
pa3paboTKH MPOrpamMM U OIEepaTopoB
SI3BIKA JUTS BBITIOJIHEHHUS 3a1aHUs
nabopaTopHOX pabOTHI.

Brinonnenue
nabopaTtopHOH
paboTHI.

Pazpen IV

Metoas! cienupukanui 1 BepupuKaAIUA CHCTEM

JlaGoparop
Has paboTa
Ne 4.1

I'paduxa. CtpykTypa.

N3ydenne HayyHO! M TEXHUUECKOH
JUTEPATyPBl, HOPMATUBHBIX
JOKYMEHTOB, CTaH/IapPTOB S3bIKOB
nporpaMMupoBanus. Pabora ¢
MaTepHasaMy KOHCIEKTa JEKIUH.
AHanu3 3a7aHus K 1a00paTOpHON
paborte, BEIOOp cIOCOOOB €€
BBINOJIHEHMsI. OCBauBaHNE METOIOB

Brinonnenue
nabopaTtopHOH
paboTHI.
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00BEKTHO-OPHEHTUPOBAHHOTO H
BH3YaJIbHOTO MPOTPaMMHPOBAHHSL.
Uzyuenne 31eMEeHTOB CUCTEMBI
pa3paboTKH MPOrpamMM U OIEepaTopoB
SI3BIKA JUTS BBITIOJIHEHHUS 3a1aHUs
nabopaTopHOX pabOTHI.

JlaGoparop
Has pabora
Ne 4.2

Knaccel. Unkancynsims

N3ydenne HayyHO! M TEXHUUECKOH
JUTEPATyPhl, HOPMATUBHBIX
JOKYMEHTOB, CTAaHAAPTOB SI3bIKOB
nporpaMMupoBanus. Pabora ¢
MaTepHasaMy KOHCIEKTa JEKLIUH.
Amnanus 3aganus K 1abopatopHoi
paborte, BEIOOp cIOCOOOB €€
BoimonHeHnss. OcBanBaHHE METOI0B
00BEKTHO-OPHEHTHPOBAHHOTO H
BH3YaJIbHOT'O MPOTPaMMHPOBAHHSL.
Wzyuenne 351eMeHTOB CUCTEMBI
pa3paboTKH MPOrpamMM U OIEepaTopoB
SI3BIKA JUTS BBITIOJIHEHHUS 3a1aHUs
nabopaTopHON PabOTHI.

Brinonnenue
nabopaTtopHOH
paboTHI.

Pazpen V

Teopusi 1 MeTOIbI NPOEKTHPOBAHUS

JlaGoparop
Has pabora
Ne 5.1

Knaccsl. OnepatopHsie
¢byHkumu. Peanuzanus
KJ1acca Jis eperpy3ku
onepanui

N3ydeHnne HayyHO! M TEXHUUECKOH
JUTEPATyPhl, HOPMATUBHBIX
JOKYMEHTOB, CTaHAAPTOB SI3bIKOB
nporpaMMupoBanus. Pabora ¢
MaTepHasaMy KOHCIEKTa JEKLIUH.
Amnanus 3aganus K 1abopatopHoi
paboTe, BEIOOD CcrTOcoO0B e
BbImonHeHuss. OcBanBaHHE METOI0B
00BEKTHO-OPHEHTHPOBAHHOTO H
BH3YaJIbHOTO MPOTPaMMHPOBAHHSL.
N3ydeHune »1eMeHTOB CUCTEMBI
pa3paboTKH MPOrpamMM U OIEepaTopoB
SI3BIKA JUTS BBITIOJIHEHHUS 3a1aHUs
nabopaTopHOX PabOTHI.

Brinonnenue
nabopaTtopHOH
paboTHI.

JlaGoparop
Has pabora
Ne 5.2

Knaccsl. IlpuBenenue
THUIIOB.

N3ydenne HayyHO! M TEXHUUECKOH
JUTEPATyPBl, HOPMATUBHBIX
JOKYMEHTOB, CTAaHAAPTOB SI3bIKOB
nporpaMMupoBanus. Pabora ¢
MaTepHasaMy KOHCIEKTa JEKIUH.
Amnanus 3aganus K 1abopatopHoi
paboTe, BEIOOD CcrTOcO00B e
BbInmonHeHns. OcBanBaHHE METOI0B
00BEKTHO-OPHEHTUPOBAHHOTO H
BH3YaJIbHOTO MPOTPaMMHPOBAHHSL.
N3ydenne 1eMeHTOB CUCTEMBI
pa3paboTKH MPOrpamMM U ONEepaTopoB
SI3BIKA JUTS BBIIOJIHEHHUS 3a1aHuUs
nabopaTopHOX pabOTHI.

Brinonnenue
nabopaTtopHOH
paboTHI.

Pazpen VI

IpunuUnEI paspadéoTkn

NMPOrpaMMHOI0 0GecevyeHnsl.

JlaGoparop
Has paboTa
Ne 6.1

Knaccwl. Hacnenosanue

N3ydenne HayyHO! M TEXHUUECKOH
JUTEPaTyphl, HOPMaTHBHBIX
JOKYMEHTOB, CTaH/IapPTOB S3bIKOB
nporpaMMupoBanus. Pabora ¢
MaTepuanaMy KOHCIEKTa JEKIHUIL.
AHanu3 3aganus K JadopatopHoOn

Brinonnenue
nabopaTtopHOH
paboTHI.

12
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paborte, BEIOOp cIOCOOOB €€
BhINOJHEHHS. OCBaMBaHKUE METOJIOB
00BEKTHO-OPHEHTHPOBAHHOTO U
BU3YaIBHOTO TPOrPaMMHUPOBAHUSL.
H3y4eHue 2J1eMEHTOB CUCTEMBI
pa3pabOTKH MPOrpaMM H OIEepaTopoB
SI3bIKA JIUTS BBITTOJTHEHHS 3a/IaHUS
nabopaTopHON PabOTHI.

Pazgen VII

IIaTTepHBI 1 METO0JIOTHH Pa3padOTKH MPOTrPAMMHOIO o0ecrevYeHu st

Kimaccrl. Haciienosanue
MIpH U3HAYAIBHOM
pa3paboTKe MPOrpaMMBbI

JlaGoparop
Has pabora
Ne 7.1

N3yueHnne HayyHO! M TEXHUUECKOH
JUTEPATyPhl, HOPMATUBHBIX
JOKYMEHTOB, CTaHAAPTOB SI3bIKOB
nporpaMMupoBanus. Pabora ¢
MaTepHasaMy KOHCIEKTa JEKLIUH.
Amnanus 3aganus K 1abopatopHoi
paborte, BEIOOp cIOCOOOB €€
BbImonHeHnss. OcBanBaHHE METOI0B
00BEKTHO-OPHEHTHPOBAHHOTO H
BH3YaJIbHOTO MPOTPaMMHPOBAHHSL.
Wzyuenne 351eMeHTOB CUCTEMBI
pa3paboTKH MPOrpamMM U OIEepaTopoB
SI3BIKA JUTS BBITIOJIHEHHUS 3a1aHUs
nabopaTopHON PabOTHI.

Brinonnenue 7
nabopaTtopHOH
paboTHI.

Knaccer. Otrpabotka
3aJa4 ¢ yKa3aTeIsiMu
this

JlaGoparop
Has pabota
Ne 7.2

N3ydeHnne HayyHO! M TEXHUUECKOH
JUTEPATyPhl, HOPMATUBHBIX
JOKYMEHTOB, CTAaHAAPTOB SI3bIKOB
nporpaMMupoBanus. Pabora ¢
MaTepHasaMy KOHCIEKTa JEKLUH.
Amnanus 3aganus K 1abopatopHoi
paboTe, BEIOOD crTOcO00B e
BbImonHeHuss. OcBanBaHHE METOI0B
00BEKTHO-OPHEHTHPOBAHHOTO H
BH3YaJIbHOTO MPOTPaMMHPOBAHHSL.
N3ydeHne »1eMeHTOB CUCTEMBI
pa3paboTKu MPOrpamMM U OIEepaTopoB
SI3BIKA JUTS BBIIOJIHEHHUS 3a1aHuUs
nabopaTopHOX pabOTHI.

Brinonnenue 7
nabopaTtopHOH
paboTHI.

3.5.
TEXHOJIOTUN

[TpumeHeHne 3IEKTPOHHOTO 00YUYCHHSI, TUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX

[Tpu peanuzanmuy NporpaMMsl y4eOHOM TUCIMIIMHBI BO3MOXKHO TPUMEHEHHE HIIEKTPOHHOTO
00y4YeHHUs U AUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH.
Peanuzanus nmporpaMmbl yu4eOHOW AUCHUIUIMHBI C TIPUMEHEHHUEM DIEKTPOHHOTO O0YYEHHUS U
JMCTAaHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHHA PErlaMeHTUPYETCs IEHCTBYIOMMMU JIOKAJIbHBIMU

aKTaMM YHHUBEPCUTETA.

HpI/IMeHSIIOTCH CJICAYIOIIUC PASHOBUIAHOCTU pCAIM3allU MPOrpaMmbl C HCIIOJIB30BAHUCM

90 u JOT.

B snekTpoHHYI0 00pazoBaTeNnbHYIO Cpemy, MO HEOOXOIMMOCTH, MOTYT OBITH MEPEHECEHBI
OTJICNIbHBIE BUJIbI yUCOHON AESITETbHOCTH:

HCI0J1b30BAHHE o0bem BKJIIOYEHHE B Y9eOHBIN
ucnosn3oBanue 30 u JJOT > y
90 u 10T yac npouecc
CMEIIaHHOE JIEKIUU 34 B COOTBETCTBHH C
o0ydeHue pacrucanieM y4eOHbIX
nabopaTopHbIE 3aHTUS 34 .
3aHATUH
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KOMIIETEHIIU, CHCTEMA M IIIKAJIA OIEHUBAHMUS

4.1.

CooTHeceHue MIIaHUPYEMBIX PE3YyJIbTAaTOB O0YyUEHUs ¢ YPOBHAMHU C(HOPMUPOBAHHOCTH KOMITETEHLIUH.

PE3YJIbTATBI OBYUYEHMUSA 110 JUCHUIIVIMHE, KPUTEPUU OHEHKH YPOBHA COOPMUPOBAHHOCTH

Utorosoe konnuectBo OayioB B 100-0auibHOM crcTeMe TIO pe3ysibTaTaM TEeKYILEeH U IPOMEKYTOUHON aTTeCTAI[H OIPEAEIISieTCs] B COOTBETCTBUU C
MeToauKoi UCTIONb30BaHNA OATITBHO-PEUTHHTOBOM CHCTEMBI ITPH PeaM3alliil OCHOBHBIX MPO(ECCHOHATIBHBIX 00pa30BaTeIbHBIX IPOTrPaMM BBICILIETO 00pPa30BaHHUS
WuctutyTa HHGOPMALMOHHBIX TEXHOJIOTUH B HU(PPOBOM TpaHCHOPMALIIH.

Yposnu Hrorosoe Ouenka B . Tokazaresan ypoBHsi c)OPMHPOBAHHOCTH
chopmupoBaHHOCTH KOJIMY€eCTBO NATHOALUILHOM = = =
. YHHMBePCAJIbHOMN(-bIX) o0menpodeccHOHAIBLHOM(-BIX) npodeccHOHATLHOM(-bIX)
KOMIIeTe Humum (-if) 0aJ10B cucreme . . »
. KoMIeTeHuuu(-i) KOMIIETeHII UM KoMIeTeHuuu(-i)
B 100-0a11bHOI II0 pe3yJabTaTam K-
cucreme TeKylei u =
. NJI-TTK-2.1
10 pe3yJibTaTam NPOMEKYTOYHOM WILIIK.2
TeKyleH u aTTecTallNNi A-TIK-2.
IPOME:KYTOYHOM VJI-TIK-2.3
arTecTauuu WJI-TIK-2.4
BBICOKHH 85 —-100 OTINYHO/ OOyuaromuiics:

3a4TeHO (OTJIMYHO)/
3aYTCHO

— MCUEPIIBIBAIOLIE U JIOTHYECKU
CTPOMHO U3araeT y4eOHbIi
MaTepual, yMeeT CBSI3bIBaTh
TEOPHIO C MPAKTUKOM, CIIpaBIIsIeTCs
C pelieHueM 3aaad
npodeccruoHanbHON
HanpaBJI€HHOCTH BBICOKOTO
YPOBHS CIIOKHOCTH, IIPABUIILHO
000CHOBBIBAET MPUHSATHIE PELICHUS
10 UCHOJIB30BAHUIO
HMH(OPMAIIIOHHBIX TEXHOJIOTHH;

— CIOCOOEH YBEPEHHO
HCIOJIb30BaTh COBPEMEHHBIE
CUCTEMBI pa3pabOTKH MPUKIIAHBIX
nporpamm ¢ 3¢pPeKTUBHBIMU
rpaduuecKuMu HHTepQericaMu 1
CHUCTEMbl KOMMYHHKAIIUU B CETH
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Internet;

— MOKAa3bIBACT TBOPUYECCKUE
CIOoCOOHOCTH B TOHUMAHUH U
MPAKTUIECKOM HCIOIb30BAaHUU
SI3BIKOB BBICOKOT'O YPOBHS,
WCIIOJIb30BAHUH BU3YaIIbHBIX
KOMITOHEHTOB pa3paboTKu
MPHUIOKEHUH TpaduaecKkux
UHTEPPEHCOB;

— JIOTIOJTHSIET TEOPETHIECKYIO
HH(POPMAIIIIO CBEICHHUSIMH,
CaMOCTOSTEIBHO MOTYYCHHBIMA 13
HCTOYHUKOB HAYYHO-TEXHUYICCKOU
UHPOPMAITHH;

— CIOCOOCH MPOBECTH 1IETIOCTHBIM
aHaNM3 Cpejibl pa3paboTKH
COBPEMEHHBIX IIPOrpaMM Ha
OCHOBE OOBEKTHO-
OPUCHTUPOBAHHOTO U BU3yaJIbHOTO
MPOTrPaMMHUPOBAHUS;

— cBOOOJTHO OPUEHTUPYETCS B
y4eOHOI U MPOeCCHOHATEHON
JTUTEPaType;

— JIaeT pa3BepHYTHIE,
HCYEPITBIBAIOIINE,
npodecCHOHANEHO TPAMOTHBIE
OTBETHI Ha BOIIPOCHI, B TOM YHCIIE,
JIONOJTHUTEIIbHBIC.

MOBBIIIEHHBIN

70 — 84

X0opo1o/
3a4TeHo (Xopouio)/
3a4TCHO

OO6yuaromuiics:

— JIOCTaTOYHO MOJPOOHO,
TPaMOTHO H TI0 CYIIECTBY HU3JIaraet
W3YYCHHBIH MaTepUall, IPUBOIUT U
PaCKpBIBAET B TE3UCHOU QopMe
OCHOBHBIC TIOHSITHS
WH(POPMAITMOHHBIX TEXHOJIOTHH;

— aHAIM3HPYET COBPEMEHHbIC
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TEXHOJIOT s IPOrPaMMUPOBAHUS C
HE3HAYUTEIIbHBIMU NTPOOeIaMu;

— CIOCOOCH UCII0JIb30BATh TOJIBKO
OCHOBHBIE ()yHKIIMOHAIILHEIC
BO3MOJKHOCTH CHCTEM pa3pabOTKH
MIPOrpaMM U CUCTEM
KOMMYHHUKalMH B cet Internet;

— cnocoOeH MPOBECTH aHAIN3
OCHOBHBIX 3JIEMEHTOB pa3pabOTKu
COBPEMEHHBIX IIPOrpaMM Ha
OCHOBE OOBEKTHO-
OPUEHTHUPOBAHHOTO U BU3YaJIbHOTO
MIPOrpaMMHUPOBaHHS;

— JIONYCKAaeT eJMHUYHbIE
HerpyOble OOk,

— JI0CTaTOYHO XOPOILO
OpUCHTUPYETCSI B y4eOHOM 1
mpodecCHOHANBHOM TUTEPATypE;
— OTBET OTpa)kaeT 3HaHHE
TEOPETUYECKOTO U MPAKTUUECKOr0
MaTepuana, He JoIycKas
CYILIECTBEHHBIX HETOYHOCTEH.

0a30BbIi

55-69

YAOBJIECTBOPUTEIBHO/
3a4TEHO
(YROBIETBOPHUTENBHO)/
3a4TE€HO

OO6yuaromuiics:

— JIEMOHCTPHPYET TCOPSTUUCCKHUE
3HaHUS OCHOBHOTO y4eOHOTO
MaTepuaia JUCIUIUIMHBI B 00beMe,
HEOOXOAMMOM IS JalIbHEHIIETO
ocpoenus OINOII;

— C HETOYHOCTSAMH H3JIaraer
MPHUHIIMIBI 1 METOJIBI pa3pabOTKu
COBPEMEHHBIX MPOrPaMM Ha
OCHOBE OOBCKTHO-
OpPUCHTUPOBAHHOTO U BU3yaJIbHOTO
MPOrpaMMHUPOBAHHS,

— CIIOCOOCH HCIIOJIB30BATh
OTJICIIBHBI 3JIEMCHTHI BU3YaJIbHOM
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pa3pabOTKH MPUKIIATHBIX
MPOTpamm;

—  aHAJM3UPYET COBPEMEHHbIE
TEXHOJIOTUH TPOTPAMMUPOBAHUS C
HETOYHOCTSIMH U OITHOKAMH;

— JIEeMOHCTpUpPYET
(hparMeHTapHbIC 3HAHKSI OCHOBHOM
y4eOHON JTUTEpaTyphl MO
JUACIUTIINHE;

— OTBET OTpakaeT 3HAHUSI Ha
0a30BOM YPOBHE TEOPETHUYECKOTO U
MPAKTUYECKOTO MaTepuania B
00BeMe, HEOOXOAUMOM JIJISt
JaybHelIel yueOsl u
MpeACTosNIeH paboThI 110
IpOQIITI0 00YICHISL.

HU3KUN 0-54 HEYIOBJICTBOPUTEINHHO/
HE 3aUTEHO

OO6yuaromuiics:

JEMOHCTPUPYET (pparMeHTapHBIC 3HAHUS TECOPETHUECKOTO M MPAKTHYECKOTO MaTepHal, JOMyCcKaeT
rpyOble OIMOKH IPH €r0 H3JI0KCHUH HA 3aHATHSX U B XOJIEC IPOMEIKYTOUHOM aTTECTAIHH;
HCIBITBIBAET CEPhEIHBIC 3aTPYAHEHUS B IPUMEHEHUH TEOPETHUUYECKUX MOJOKEHUN IPU PElIeHUN
MPAKTUYECKUX 3a/1a4 IPO(eCCHOHATHHON HANPABICHHOCTH CTAHJAPTHOTO YPOBHS CIIOKHOCTH, HE
BJIAJICET HEOOXOAUMBIMU JJIsI ’TOTO HABBIKAMH U TTPUEMAMU;

He CIocOo0eH MPOoaHAIM3UPOBATh Y4EOHO-METOANYECKYI0, TEXHUUECKYIO U HAYUHYIO JIUTEPaTypy;
HE BIIQJICET OCHOBHBIMU IIPUHIIUIIAMU U HaBbIKAaMU pabOTHI B COBPEMEHHBIX Cpe/iax pa3padoTKu
MPUKIIAHBIX TPOrpamMm, He yMeeT MOJIb30BaThCs CUCTeMaMu KomMmyHuKauuu (Internet);
BBITIOJIHSET 3aJJaHus TOJIBKO Mo 00pa3ily U Mo PYKOBOJACTBOM IpenoiaBaTelis;

OTBET OTPaXKaeT OTCYTCTBHE 3HAHUI Ha 6a30BOM YPOBHE TEOPETUUYECKOTO U MPAKTUUECKOT0 MaTepuana
B 00beMe, He0OX0IMMOM JIJIsl AaJIbHEH e yueObl.

S. OIIEHOYHBIE CPEJCTBA JJI TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH U TIPOMEXKYTOYHOM
ATTECTALNHU, BKJIIIOYASA CAMOCTOATEJIBHYIO PABOTY OBYYAIOIIIUXCA

[Tpu nmpoBeneHUH KOHTPOJIS CAMOCTOSITEILHON paboThl 00yYarOIUXCsl, TEKYIEro KOHTPOJIS U MPOMEKYTOYHOM aTTeCTalluy 10 y4eOHOM AUCIUIIIMHE
«[IporpammHast nHXKeHepHst U THOKHe MeTojoJoruu pa3padotku [10» mpoBepsercss ypoBeHb C(OPMHUPOBAHHOCTH y OOYHYAIOIIMXCSI KOMIIETCHIIMNA U
3aIlJIAaHUPOBAHHBIX PE3YJIHTATOB OOYUEHUS 10 IUCIUILIMHE, YKa3aHHBIX B pas/elie 2 HaCTOSIIEeH MporpaMmBbl.
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5.1.  @opMBbI TEKyLIEro KOHTPOJIS yCIIEBAEMOCTH, IIPUMEPBI TUIIOBBIX 3aJaHUN:
Ne ©opMbt Tekyluero IIpuMephI TUNIOBBIX 32 JaHU I @opmupyemas
KOHTP0JIsl KOMIIeTEeHIM S
1 Brinonnenue Pacuernbie 3amaun. MK-2:
naboparopHoii paboTsl. | Bapuant 1. [logcuntaTs k-konndecTBo udp B AECATHUHON 3aIHCH 1IETIOTO NA-TIK-2.1
JlaGoparopHast paboTa | HEOTPHLATEIHLHOIO YKCIA N. NA-TIK-2.2
Ne 1.1 Bapuanrt 2. J/[aHO n BELIECTBEHHBIX YHCceN. BBIUMCINTE pa3HOCTh MEKIY MAaKCUMAIBHBIM U NA-1IK-2.3
MHUHHMAaJIBHEIM U3 HUX. WUJI-TIK-2.4
Bapwuanr 3. Jlana Henycras nociae1oBaTeIbHOCTh Pa3INYHBIX HATYpaJIbHBIX YUCEN, 32 KOTOPOi
cienyet 0. OnpenenuTs NOPSIIKOBBIM HOMEpP HAMMEHBIIIETO U3 HUX.
Bapwuanr 4. Jlans! nienoe n>0 1 nocinenoBaTeIbHOCTh U3 N BEMIECTBEHHBIX YNCEIN, CPEAH
KOTOPBIX €CTh XOTsI ObI OIHO OTpHLATEIbHOE YKco. HaiiTn Bennunny HanOoJbILero cpeau
OTpHUILATEIBHBIX YUCEN 3TOH MOCIEN0BATEIBHOCTH.
Bapuanr 5. /lano n BemecTBeHHBIX unceln. OnpeaennTs, 00pa3yloT I OHH BO3PACTAIOIYIO
MOCJIEA0BATENBHOCTb.
Brmmonnenue BetBiienus v IUKIEL. IIK-2:
naboparopHoii paboTsl. | Yacts 1. Enqunoe 3aganue mist 3aKkperuieHus mpoiiieHHoro Matepuaia. [Ipunoxxenus NA-TIK-2.1
JlaGoparopHast paboTa | peaqn30BaTh B KOHCOJIBHOM U B BU3YaJIbHOM HCIIOTHEHHUH. NA-TIK-2.2
Ne 1.2 1) [ana 3amTpuxoBaHHas oOnacte (cM. puc.). Hamucate mporpammy, kotopas mozsoisietr | M/I-T1K-2.3
NA-TIK-2.4

BBOJUTH C KJIaBUATYPbI TOUKY C KOOpAWHATaMU (X; y) " OoNpCACiiATh MOnaaacT JIM JaHHasA

TOYKA B 00JIaCTH WIIM HET.

2) Hamucare mporpaMMy, KOTopasi BBIBOAWT B BHJIE TaONHUIIBI 3HauUeHUS QYHKUUU Y=f(X) Ha

untepBane x €[1;10] ¢ marom dX =1:

[xz +4x—-10, ecrux=5 uau x=7
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Ne

®opMBI TEKyIIETro
KOHTP0JIsl

IIpumepsI THNIOBBIX 3aJaHUH

®opmupyemasn
KOMIIeTEeHIM S

fx) = Vax +316x, ecrux=4

x3 -2 , 6 OCNAJIbHbIX CYyHasdix

Heob6xoaumo peann3oBats IporpamMmy B IBYX BepcHsix. B oqHOI Bepcuu cienyeT NpUMEHUTD
LHUKINYECKYIO0 KOHCTPYKIIHIO C YCIOBHUAMM, a B IPYTON BEPCUU — HUKIMUYECKYI0 KOHCTPYKLIHIO
co switch.

Yacts 2. UnauBHtyansHOE 3ajaHKE 110 BapuaHTaM. [IpriioskeHue peann3oBarh B KOHCOJIBHOM H
B BU3YaJIbHOM HCIIOJIHEHUH.

Bapuant 1. Bprumcnuts 3HaueHue GyHKIUU

X’ +12*X,ecnu X =3
f(X)=|3*x°+0.78*X,ecom X =13 X €[0,32],AX =1;
12*X+35,8 mpyroMm BapuaHTe X

Hammcats 1Ba BapranTa mporpamMMel - ¢ HCIIOIB30BaHUEM OriepaTopa if U ¢ MCIonb30BaHuEM
orieparopa switch. Pe3ynbraT npecTaBuTh B BUjIC TaOIHUIIBL.

Bapuanr 2. Beruncnntb 3Ha4eHIe QyHKIUH

(X+12)Y"™ +X, eciimt X= 6
f(X)=|3*X>+0.78*X, ecnu X=2 X € [0,10],AX=2;

0.56*x** , B IOPpyI'OM BapuaHTe X

Harmcats 1Ba BapranTa mporpamMMel - ¢ HCIIOIB30BaHUEM OfiepaTopa if M ¢ HCIoib30BaHuEM
orieparopa switch. Pe3ynbrar npencTaBuTh B BHIIE TaOIHIIBL

Bapuant 3. BerunciuTb 3Ha4eHie QyHKINH
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25+ X)/(X*+24),ecmX=5uX=3
fiX)=[3*X* +078* X, eciu X=10 X € [-120],AX =1;

X, B OpyToM BapuaHTe X

Harmcats 1Ba BapranTa mporpamMMel - ¢ HCIIOIB30BaHUEM OfiepaTopa if M ¢ MCIonb30BaHuEM
orieparopa switch. Pe3ynbrar npencTaBuTh B BHIIE TaOIHIIBL

Bapuanr 4. BoruncnuTb 3Ha4eHIe QyHKIUH
25+X)/(23*X+24),ecmX=3uX=0
f(X)=|X32 £0.78%32%%, ecom x=10 X € [020]AX =1,

X° ;B IOIpyTroM BapmaHTe X

Hammcats 1Ba BapranTa mporpamMMel - ¢ HCIIOIB30BaHUEM OfiepaTopa if M ¢ MCIonb30BaHuEM
orieparopa switch. Pe3ynbrar mpencTaBuTh B BHIIE TaOIHIIBL

Bapuanr 5. Boruncnntb 3Ha4eHre QyHKIUH

J(X+25), ecimt X=3 u X=0
F(X)=|VX+0.78*¥2*X,ecm x=10 | X € [-1,20],AX=1;

X*,B mpyroMm BapmaHTe X

Harmcats 1Ba BapranTa mporpamMMel - ¢ HCIIOIB30BaHUEM OfiepaTopa if M ¢ MCIonb30BaHuEM
orieparopa switch. Pe3ynbrar mpencTaBuTh B BHIIE TaOIHIIBL
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Brinonnenue MaccuBbl. MK-2:
naboparopHoii pabotsl. | Yacte 1. Enmnoe 3amanme s 3akpemiieHus npodaeHHoro watepuana. [lpunoxenus | MI-TTK-2.1
JlaGoparopHast paboTa | peaqn30BaTh B KOHCOJIBHOM HCIIOJIHEHHU. NA-TIK-2.2
Ne 2.1 1) Hanucare mporpammy, KoTopas MO3BOJSET BBOAWTH OAHOMEPHBIM ImenmouncineHHslii | MJI-1TK-2.3
MaccuB U3 9 SJIEMEHTOB M BBIUHCIATH: a) CYMMY IOJIOKHTEIBHBIX 3JeMeHToB MaccuBa c | MJI-TIK-2.4

YETHBIMU HOMEpaMmHu; 0) KOJTHYECTBO SJIEMCHTOB MACCHBa, PaBHBIX HYIIO; B) BEHICCTBCHHBIH
pe3ybTaT JeNeHHs MAaKCHMAalbHOTO »JJIEMEHTa MacCHBa Ha MHHUMAIbHBIA. B ciydae
BO3HUKHOBEHHS MCKITIOUMTEIBHBIX CUTYAIM TPOrpaMMa J0JIXKHA BRIBOJAUTH COOTBETCTBYIOIIHE
COOOIIEHHUS.

2) Hanmmcath mporpammy, KOTOpasi MO3BOJISCT BBOIUTH IIEINOYMCICHHYIO MaTpuily 3Xx4,
BBIBOJUTH €€ B HarIsaaHOM (opMare W OMpeAeiasTh HOMEp CTOJOIa, CyMMa DBIIEMCHTOB
KOTOpOT0 MHUHUMaibHa. [IporpaMma MOKHA TMO3BOJIATH MPOU3BOAUTH BBIYHCICHHS CTOJBKO
pas, CKOJIKO YTOHO MOJIb30BATEITIO.

Yacts 2. UuauBuayansHOE 3aaHue Mo Bapuantam. [IpuiokeHHe peann3oBaTh B KOHCOJBLHOM
HCIOJHEHNUH.

Bapuanrt 1. Jlan MaccuB 1esbix unces. Hamucath mporpammy Ui COPTHPOBKH MacCHBa IO
BO3PACTAHUIO.

Bapuanr 2. Jlam wMaccuB 1eibIX uwcen. Hammcare mporpammy IS ONMpEICTCHUS
MaKCHMATbHOW 1 MHHUMAIILHON CYyMMBI IBYX COCEIHUX DJIEMCHTOB MAcCHBa.

Bapuanr 3. Jlam wMaccuB 1enbIx uwcen. Hamwmcare mporpamMmy IS ONMpEICTICHHUS
MaKCHMATbHOW ¥ MUHUMAITLHON PasHUIIbI MEXKIY ABYMS COCETHUMHU DJIEMCHTAMH MACCHBA.
Bapuantr 4. Jlan MaccuB BEIIECTBEHHBIX 4Yrcen. HamwcaTh mporpamMmy it COPTHPOBKH
MaccHBa 10 BO3PACTAHMIO [ENOH YaCcTH €ro 3JICMEHTOB.

Bapuanr 5. Jlan MaccuB Ienbix unces. Hamucath mporpaMmy Uis COPTHPOBKH 33aHHOTO
MacCHBa 10 YOBIBAHHUIO CYMMBI (P 2TEMEHTOB.

Crtpoxku.

Yacte 1. Epunoe 3amanue And 3akpeIicHUs MpOWJIEHHOro Marepuana. llpunosxkeHus
peanu30BaTh B KOHCOJIBHOM U B BU3YaJIbHOM HCIOTHEHUH.

1) Hamucare mnporpamMmy, KoTopas IMO3BOJSET BBOAUTh C KIABHATYPhl CTPOKY,
coJiepXkKalyr OoJiee OJHOTO CJIOBA, M OMNPEICIATh: a) KOJUYECTBO CHUMBOJIOB BBEIEHHOM
CTpOKH; 0) COACPXKHUT JIM CTPOKA CJIOBAa OJMHAKOBOW JUTMHBI; B) KOJHMYECTBO 3allSTHIX.
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Heo0xoaumo y4ecTb, 94TO MPH BBOJIE CTPOKHU, MOT'YT HCIIOIB30BAThCS HE TOJIBKO MPOOENBI, HO U
3HAKU MTyHKTYAalllH.

2) Hanmumure mnporpammy, KoTopas TO3BOJISIET BBOAWTH C KJIaBUATYpPhl CTPOKY,
cojJiepxaryro 6ojiee OJHOTO CIIOBA, M OMPEICIATh KOIWYESCTBO CIIOB, 3aKAaHYHBAIOIIUXCS Ha
3aJ]laHHYI0 TIOJb30BaTeneM OykBy. HeoOxommumo ydecTh, YTO TpU BBOJE CTPOKH, MOTYT
WCIOJIb30BaThC HE TOJIBKO MPOOEITBI, HO U 3HAKH MyHKTYaIlHuH

Yacts 2. UnauBuayanbHOE 3aaHue 1Mo BapuaHTaM. [IpunoxkeHue peann3oBaTb B KOHCOJIBHOM
V/WN¥ B BU3YaIbHOM HCIIOJTHCHUH.

Bapuant 1. B 3amaHHOM TEKCTe yNAIWTh CIOBa, HAYMHAIOIIUECS C 33JaHHOW OykBhI. [Ipm
HaIMCaHWH TTPOTPaMMbI HEJTb3sI ITOJIb30BaThC CTAaHAAPTHBIMU (PYHKIHSIMU 00pabOTKH CTPOK.
BapuanT 2. BriBecTn Ha 5KpaH 3aJaHHBIN TEKCT, YIAJUB M3 HETO JHIITHUE TPOOeibl, T.C. U3
HECKOJIbKHX TOJPS UIYIIMX MMPOOEIIOB OCTABUTh TOJBKO OAWH. [Ipy HamvcaHWUM TpOrpaMMbl
HEJb3s TIOJH30BAThCS CTAHIAPTHBIME (DYHKITUSAME 00pabOTKH CTPOK.

Bapuanr 3. 3aman TekcT, 3akaHUMBAIOMINIACS TOUKOH. BriBecTn Ha sKpaH cHavyana Bce nupsl,
BXOJSIIME B HEro, a 3aTeM BCE OCTalbHBIC JTUTEphl. [Ipu HamMcaHWUM TPOrpaMMbl HEIb3A
TOJIB30BAThHCS CTAHIAPTHBIMU ()YHKIMSIMA 00PabOTKH CTPOK.

Bapuanr 4. OnpenenuTb, CKOJBKO pa3IMYHBIX JHUTEP BXOAUT B 3aJaHHBIA TEKCT,
3aKaH4YMBarOLUics Toukoil. [lpu Hanmucanuu NporpaMMbl HENb3s MOIB30BATHCS CTAHIAPTHBIMU
¢$yHKIMAMEI 00pabOTKH CTPOK.

Bapuant 5. 3amaHHbBI TEKCT BBIBECTH Ha DKpaH IO CTPOKAM, MTOHMMAas MOJ CTPOKOW JHOO
ouepenuble 60 CHMBOJNOB, €CIM CpPeIM HHUX HET 3ansaTod, b0 TEKCT JO 3aIlsaTou
BKIIOUMTENbHO. [Ipy HamucaHuM mHporpaMMbl  HENb3S  TOJNB30BATHCS  CTaHIAPTHBIMU
¢$yHKUMAME 00pabOTKH CTPOK.

Brimonnenue

nabopaTtopHOU pabOTHI.

JlaGoparopHas paboTa
Ne 2.2

OyHKIHN.

Yacts 1. Equnoe 3amanue 11 3akperieHus MpoaeHHoro Matepuana. [lpunoxenus
peanu30BaTh B BU3yalIbHOM HCIIOTHEHUMU.

1) Hamwmcare (yHKIMIO, KOTOpas BO3BpAIlaeT BO3BEACHHOE B CTENEHb YMCIO, H MIPOrPaMMYy,

HCIIOJIB3YIOIYIO 3Ty (bYHKI_II/IIO JJIs BO3BEJCHHUS BBEASCHHOIO II0Jb30BAaTEIEM 4YHCIA B
3aJaHHYIO UM CTCIICHb.

2) Hamucate mnporpaMmy, TO3BOJISIONIYIO COPTHPOBAaTh BBEICHHBIM  IOJB30BaTEIEM

TK-2:

WJI-TIK-2.1
WJI-TIK-2.2
WJI-TIK-2.3
WJI-TIK-2.4
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LEJIOYUCIICHHBIH OAHOMEPHBI MacCHB 10 YOBIBAaHMIO WM 10 BO3pacTaHuio (B
3aBUCUMOCTH OT BbIOOpa mojb3oBatrens). CoOpTHPOBKY MO YOBIBAaHMIO HEOOXOIMMO
peann30BaTh METOJOM IMY3bIpbKa, a COPTHPOBKY IO BO3PACTaHHIO — METOJOM BEIOOpa.
VYxa3zaHHbBIE BUIBI COPTUPOBOK HYKHO OOPMUTH B BUAE OTACITBHBIX (YHKIIHH.

3) Hamummmre dyHKIMIO, KOTOpas MepeBOpavrBacT cTpoky (Maccus Tuma char). Mcmonb3yiiTe
1uKII for, KOTOPBIA MEHSAET MECTaMK MEPBbIA U MOCICHUI CHMBOJIBI, 3aT€M CICAYIOIINE 1
1.4. CTpoka AOJDKHA IMepeAaBaThbcd B (YHKUIUIO Kak apryMeHT. Hamummrte mporpammy,
KOTOpasi JOJKHAa NPUHUMATh OT IIOJIB30BATeNs CTPOKY (coAepikailyro Oojiee OTHOTO
CIIOBA), BBI3BIBATH (DYHKIHIO, & 3aTE€M BBIBOJIUTD MOJTYUECHHBIN pe3ybTaT.

4) Hanumute QyHKIHIO BEIYKCICHUS KOPHEW KBaapaTHOTO ypaBHeHus. [IporpamMma nomkHa
MPUHUMATH OT MOJIb30BaTeNs KO3 (UINEHTHI, BBI3BIBATH (PYHKIHIO, & 3aTEM BBIBOJIUTD
MOJTyYeHHBIN pe3ynbTart. [lapamerpamu GyHKUIUH JOIKHBI OBITH KOI(GHUIMEHTH H KOPHH
ypaBHeHuUs. Takue apryMeHTbl Kak KOPHU YpaBHEHHsI HEOOXOANMO TepeiaBaTh MO CCBUIKE.
3HavyeHue, Bo3BpauiaeMoe GyHKIUEH, TOKHO MepeAaBaTh B BEI3BIBAIOLIYIO IPOrpaMMy
MH(OpPMAIIUIO O HATMYMK KOPHEH: 2 — 1Ba pa3HbIX KOpHS; 1 — KopHH ouHaKoBbIe; 0 —
ypaBHEHHE He UMeeT pemeHus. Kpome Toro, GyHKUMs 10MKHA TPOBEPATH KOPPEKTHOCTD
WCXOIHBIX NaHHBIX. Eciu ncxoaHble 1aHHBIE HEBEpHBIE, TO (YHKLUS T0JKHA BO3BPAILATH -
1.

Yacts 2. MaanBuayansHOE 3a1aHKe 10 BapuanTam. [IpunoskeHrne peann3oBaTh B KOHCOIBHOM

W/WIN B BU3YIBHOM HCIIOTHEHUH.

Bapuanr 1. /lana crpoka. Hanmucars pyHKIHIO U1 ONpEAEIeHuUs, BXOIHT JIU B CTPOKY

3aJjaHHOE CIIOBO, MM HeT. [Ipu HamucaHuy IporpaMMbl HEOOXOAUMO UCTIONIB30BaTh

cTaHAapTHBIC QYHKIUU 00pabOTKU CTPOK.

Bapmuanr 2. /lana crpoka cumBouioB. Hanrcars yHKUIMIO 17151 onpenieNieHus OIMHAKOBBI WIIN

HET BTOPOE U MOCJIEeJHEE CIOBO B 3TOH cTpoke. [Ipu HammcaHuu nporpaMMbl HE0OXOIUMO

WCTOJIB30BaTh CTaHJAPTHBIC QYHKIHUU 00pabOTKH CTPOK.

Bapuanr 3. /lana crpoka cumBosioB. Hanrcars yHKIHMIO 17151 OTIpeNieNieHHs CIOB, KOTOPbIE

HAUYWHAIOTCS M 3aKaHYHMBAIOTCS HAa OJJMHAKOBBIE OYKBBI. [Ipn HammMcaHuu MporpaMMel

HEOO0XOIMMO HCTIONB30BaTh CTaHAAPTHBIE PYHKIMH 00pabOTKH CTPOK.

Bapuanr 4. /lana ctpoka cumBosi0B. Hanucars GyHKIHIO Ui onpeeIeHUs, BXOJIHUT JIH B 3Ty
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CTPOKY 3aJlaHHOE cJI0BO. Eciii BXOAUT, TO €ro HyKHO yAalIuTh. [lpy HamMcaHuM MporpaMmbl
HE0O0XOIMMO HCTIONB30BaTh CTaHAAPTHBIE PYHKIMH 00pabOTKH CTPOK.
Bapmuanr 5. /lana crpoka cumBonoB. Hanncats yHkumio st popMUpoBaHus CTPOKH C
00paTHBIM MOPSAAKOM cioB. [Ipy HanKMcaHUK TPOTrpaMMBbl HEOOXOAUMO UCTIONIB30BaTh
cTaHAapTHbIC QYHKINU 00pabOTKU CTPOK.
Brinonnenue Vxazatenu u pyHKuun. JAnHaMU4YecKoe BbIIeICHIE TaMsTH. MK-2:
naboparopHoii paboTsl. | Yacts 1. Enqunoe 3aganue mist 3akperuieHus mpoiiieHHoro Matepuaia. [Ipunosxxenus NA-TIK-2.1
JlaGoparopHas paboTa | peaqu30BaTh B KOHCOJIBHOM HCIIOJHEHHU. NA-TIK-2.2
Ne23 1) Hamummre mnporpammy, KoTopas TIO3BOJSIET BBOAWTH AWHamudeckud onxHomepHbd | UI-TTK-2.3
NA-T1K-2.4

LEJIOYUCIICHHBIH MacCUB M TOCPEACTBOM BbI30Ba (DYHKIHH OIPEAENSTh MHHUMAIBHYIO
CYMMy MEXIy IBYMsS COCEIHHMMH DdJeMEHTaMH MaccuBa. IIpu mnepemade maccuBa B
(YHKIMIO HCTIONB3YHTE yKa3aTelld, a pa3MepHOCTh NepeaBaiite mo ccouike. [Ipumenenue
r7100aBbHBIX IEPEMEHHBIX KATETOPUYECKH 3aMpeeHO.

2) HamumuTe nporpaMMy, O3BOJISIONIYIO BBOIUTH AUHAMHYECKANH MHOTOMEPHBIHA
ETIOYHMCIICHHBII MACCHUB M TIOCPEACTBOM (DYHKIMI OCYIIECTBIATh: 1) BBIBOA BBEAEHHOTO
MaccHBa Ha KpaH B HArs,AHOM (popmate; 2) BEIYMCICHHE CyMMBI SJICMEHTOB B TEX
CTpOKaX, KOTOPBIC COEPIKAT XOTsI Obl OIMH OTPHIATEIBHBIN HIEMEHT; 3) OMpeIeICHIEe
MUHHMAaJIBHOTO U3 YHCENl, BCTPEUAIOUINXCA B 3ajaHHON MaTpuie Ooiiee oxHoro pasa. [Ipu
nepeaave apryMeHToB B (DYHKIHHU CTapalTech MCIONb30BaTh yKkazaTenu. [IpuMenenune
rII00aTBHBIX IEPEMEHHBIX KATETOPUUECKH 3aMpenieHO

Yacts 2. UnauBHyansHOE 3ajaHKE IO BapuaHTaM. [IpriioskeHue peann3oBars B KOHCOJIBHOM

ucnonaennu. [lpu nepenade maccuBa B QyHKIHIO UCTIONB3YIHTE yKa3aTenu, a pa3MepHOCTh

nepeaaBaiiTe o ccouike. [IpraMeHeHne ra00aIbHBIX TEPEMEHHBIX KATETOPHUYECKH 3aIPEIICHO.

Bapuanr 1. [IycTs nonp3oBaTens BBOOUT JMHAMHUYECKYIO MaTpuily pazMepoM NxM. Hamucats

(YHKUUMIO 7151 BBIYMCIICHUS CYMMBI IMarOHaJIbHBIX 3JIEMEHTOB.

Bapwuanr 2. [IycTs nonp3oBaTens BBOOUT JMHAMHUYECKYIO MaTpuily pazMepoM NxM. HammcaTts

(YHKUUWIO 7151 BBIYMCIICHUS MaKCUMaJbHBIX 1 MUHUMAaJIbHBIX 3JIEMEHTOB B CTONIOLIAX.

Bapwuanr 3. [IycTs noip3oBarens BBOOUT JMHAMHUYECKYIO MaTpuily pazMepoM NxM. Hamucats

(YHKUUIO 715 BBIYMCIICHUS MaKCUMaJbHONH M MUHUMAIBHON CYMMBI SJIEMEHTOB B CTPOKaX.

Bapwuanr 4. IlycTs noip30BaTens BBOIUT IMHAMHUYECKYIO MaTpuiy pazMepoM NxM. Hamucath
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(YHKUUIO 7151 COPTHPOBKH CTPOK MaTPHIIBI IO YOBIBAHHIO.
Bapuanr S. Ilycts monp3oBarens BBOAUT JUHAMHUYECKYIO MaTpuily pazMepoM NxM. C
MOMOILBIO (PYHKIIUH ONpPENeTUTh MaKCUMAaIbHBIA HJIEMEHT.
Brinonnenue IToroxoBbie kacchl U (aitnbl. TekcToBble U OMHapHBIE (haiibl. MK-2:
naboparopHoii paboTsl. | Yacts 1. Eaqunoe 3amanue 1uis 3akperuieHus npoiineHnoro Matepuaia. [pmioxenne 1 NA-TIK-2.1
JlaGoparopHast paboTa | peaqu30BaTh B KOHCOJIBHOM U B BU3YaJIbHOM HCIIOJTHEHUH, IPUJIOKEHHE 2 — B KOHCOJIEHOM NA-TIK-2.2
Ne 3.1 HCIIOJIHCHHU. UJI-TIK-2.3
1) Hamummre nporpaMmy, KOTOpas TIO3BOJSIET: a) BBIBOOUTH Ha dKpaH coaepxkumoe | MI-I1IK-2.4

YKa3aHHOTO TEKCTOBOTO (paiina; 0) 3ammchiBaTh B JPYIOM TEKCTOBBIM (ailyl TOIBKO Te
MPeIIOKEHHS, KOTOPBIE cozepXaT BBEIEHHOE C KiIaBHATyphl ciioBo. Ecnu ykazanHoe
CIIOBO OTCYTCTBYET B TEKCTE€, HporpaMma JIOJDKHA BBIBOAWUTH COOOIIEHHE M HE JOJDKHA
co3gaBaTh BBIXOAHOM (aitn. [1o BO3MOKHOCTH cTapaiiTech MCIOIB30BaTh TUHAMUYECKOE
BBIJICTICHUE MTAMSITH.

2) HamummTe nporpamMmy, KOTOpas MO3BOJISIET CO3aBaTh CIIUCOK JAHHBIX KEJIC3HOI0POKHBIX
MOE30B M XpaHHTh ero B OmHapHOM (aiine (Hampumep, ...\railwaybase.dat). Kaxnas
3anuch OuHapHOTO (ailaa comep:kutT: HoMep moesaa (Sizeof(int) 6anT); myHKT oTnpapiIeHwUs-
npubbitus (30 6anT); kommuecTBO TpomaHHBIX OwmieroB (Sizeof(int) 6aiT); mena omHoro
ounera (sizeof(float) 6aiT). IIporpamMma goKHA MTO3BOISITE: @) TOOABISATH B JBOMYHBIH (haiii
3aIlUCH, IPHUYEM CTOJIBKO pa3, CKOJIBKO YTOAHO IOJb30BaTeNio; 0) MOKa3bIBaTh BCE 3allUCH
B HarJsiHOM (hopmare, IpHYEM CTOMMOCTD OJJHOTO OWJIETa JIOJDKHA BBIBOJIUTHCS C IBYMS
3HAKaMHU TIOCNIe 3amsAToOi; B) MOJCYHMTHIBATH BBIPYYKY YKa3aHHOTO HOMEpa IMoe3/a.
[Tonp3oBarens JOKEH UIMETh BO3MOXKHOCTE B JII000 MOMEHT BHIOpaTh HEOOXOANMOE eMy
JEUCTBHE C MMOMOIIBI0 MEHI0. MEHIO pean3yiTe ¢ MOMOILIbI0 (YHKLWH, BO3BpalIatoien
3Hauenue. [IpegycmoTpute 00pabOTKY UCKIIIOYUTENBHBIX CUTYALHH.

Yacts 2. UnauBHlyansHOE 3ajaHKE 110 BapraHTaM. [IpriioskeHue peann3oBars B KOHCOJIBHOM
WCIIOJTHEHHH.
Bapuanr 1. /lan TekcToBBIH (aiin, cocTosimuii u3 5 ctpok. Hanmcars dyakuumio st
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CpaBHEHUS IIEPBOTO CJIOBA BTOPOI CTPOKH U TOCIETHETO CIOBA MATOW CTPOKH.

Bapuanr 2. /lan TeKCTOBBIN (aiii, COCTOSIINI U3 HEKOTOPOTO KoJMyecTBa cTpok. Hammcats

(YHKUUMIO 7151 CpaBHEHUS MEPBON M MOCIEIHEH CTPOKH.

Bapuanr 3. /lan TeKCTOBBIN (aiii, COCTOSIINI U3 HEKOTOPOTO KoJMyecTBa cTpok. Hammcats

(YHKUUMIO A7 co3AaHus HOBOTO (paiina ¢ oOpaTHBIM MOPSAKOM CTPOK.

Bapuanr 4. /lan TeKCTOBBIN (aiii, COCTOSIINI U3 HEKOTOPOTO KoJMyecTBa cTpok. Hammcats

($yHKUMIO 7151 co3aHMs HOBOTO (haiina, comep kamiero BTOpbIE cJI0Ba CTPOK IEpBOro daiiia.

Bapuanr 5. /lanb! 1Ba TeKCTOBBIX (paiina, cOCTOSIIIIE U3 HEKOTOPOTO KOJIHYECTBA CTPOK.

Hanwmcats pynkumio 1iist cpaBHEHUS 3THX Qaniios.
Brinonnenue MaccuBsl (BEKTOpPbI) U PYHKIHH. MK-2:
nabopaTtopHoit paboTsl. | Bapmant 1. IIpeoOpa3oBarte OJHOMEpPHBII LEIOYMCICHHBIH MacCHB TakuMm oOpa3zoM, utoObr | M-TTK-2.1
Jlaboparopuas pabota | cyagana pacriofiarauch Bee MOJOKUTENbHBIE DJIEMEHTB, a noToM — Bee orpunatenspie | MATIK-2.2
Ne 3.2 NA-1IK-2.3

(a1emenTsHI, paBHble 0, CUUTATH MONOKUTECIBLHBIMH). WI-TIK-2.4

Bapuant 2. CxaThb OZHOMEpHBIM BEIIECTBEHHBI MACCHB, YIAAJIUB M3 HETO BCE AJIEMEHTHI,

MOJIYJb KOTOPBIX He mpeBbimaeT 1. OcBoOoanBIIMECS B KOHLIE MACCHBA 3JICMEHTHI 3aI0JIHUTh

HYJISIMH.

Bapuant 3. CxaThb OZHOMEpHBIM BEIIECTBEHHBI MAcCHB, YIAAJIUB M3 HETO BCE AJIEMEHTHI,

MOJYyJIb KOTOPBIX HAXOAUTCS B MHTepBaie [a,b]. OcBoOoaMBIINECS B KOHIIE MACCHBA IIEMEHTHI

3aMOJIHUTh HYJISIMH.

Bapuant 4. [IpeoOpa3oBaTb OAHOMEpPHBIH BEIIECTBEHHBI MAacCHB TakUM OOpa3oM, YTOOBI

CHauaJsa pacroJiarajluch BCE 3JIEMEHTHI, PAaBHBIE HYJIIO, @ [IOTOM — BCE OCTaJIbHEIE.

Bapuanr 5. [IpeoOpa3zoBate 0OTHOMEpPHBIN ETOYHCIEHHBI MacCHB TakuM 00pa3oM, 4TOOBI B

MEpBOM €ro MOJIOBHHE pacloarajliCh J3JIEMEHTHI, CTOSBIIME B HEUYETHBIX IMO3ULUAX, a BO

BTOPOI1 MOJIOBUHE — 3JIEMEHTEHI, CTOSIBIINE B YETHBIX MO3ULUAX.
Brinonnenue Yacts 1. EauHoe 3amanue 1 3aKpeIuieHns IpOHAEHHOT0 MaTepuana. MK-2:
naboparopHoii paboTsl. | PaboTa ¢ rpadukoii ¢ npuMeHEeHHEeM CTPYKTYPHI QUryp: NA-TIK-2.1
JlaGoparopHast pabota | struct Koordinata { NA-TIK-2.2
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Ne 4.1

int X;

inty;
}5
[MocTpoeHne MHOTOYTOJIEHUKOB TI0 TOYKaM, COXPaHEHUE MX B TEKCTOBBIH (paiis, ouncTKa
XOJICTa, 3arpy3Ka JaHHBIX U3 (ailia 1 BOCCTAaHOBJIICHIE HAPUCOBAHHBIX MHOTOYTOJIBHUKOB,
Pacyer nmepumMerpa 1 TUIOIIAM HAPUCOBAHHBIX U 3arPy:KEHHBIX U3 (aiijia MHOTOyTOJLHUKOB.
Bocnpousse

=

o proj

File Edit Search View Refactor Project Run Component Tools Tabs Help
W R ER GG EeR K "

Structure # X Unitl.cpp ® Projectl.cbproj - P.. # X
FEH o+ ¥ —— A N SO A
vl Forml %" ProjectGroupl

s Buttonl | I \ ¥ Projectl.exe

s Button2 > “ Build Configurations (..

= Button3 > Target Platforms (V

s Buttond Coeants B Projectl.cpp

= Buttons ProjectlPCHLh

e ButtonPerimetr CoxpaHyTs > gl Unitl.cpp

& Imagel
Memol OumcTuTE
& OpenTextFileDialogl

tFileDialogl SarpysuTs
CeatricDant

Object Inspector X MepumeTp

ButtonPerimetr

Project Mnowans Project.. DataEx.. | Multi-D..

Palette R’
4]

Mepumerp pasen 400

ialog

“w TOpenPictureDialog

= % TSavePictureDialog

All shown S |11, Design  History & TOpenTextFileDialog

Messages X
Checking project dependencies...
Compiling Project1.cbproj (Debug, Win32)
Success
Elapsed time: 00:00:00.4
Build Output

6 o M T A o | ) oW DR Bw

Yacrs 2. I/IHI[I/IBI/II[yaHBHOC 3aJaHUC 110 BapruaHTaM. HpI/IJ'IO)KCHI/IC pcajin30BaTh B KOHCOJIbHOM
W/UiH B BHU3YyaJIbHOM HMCITOJTHCHUH.

Bapuant 1. Hapucosats rpaduk dynxmn f(X)= 2% X° +3* X7
Bapuant 2. Hapucosats rpaduk dynxmmn  fX)=X* +25*X.

WJI-TIK-2.3
WJI-TIK-2.4
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KOHTP0JIsl KOMIIeTEeHIM S
Bapuant 3. Hapucosats rpaduk ¢pyakmun  f(X)= sin(X) + ‘X| *cos(23*X).
Bapuant 4. Hapucosars rpaduk ¢pynkuun f(X)=sin(X).
Bapuanr 5. Hapucosars rpaduk ¢pynkunn f(X)=cos(X).
Brinonnenue Knaccel. Mukancynsamus. Peanuzanus kmacca MyTime. MK-2:
naboparopHoii paboTsl. | JlaboparopHast paboTta mocssimena uzydennto kiaacco B OOIL NA-TIK-2.1
JlaGoparopHas pabota | 1) MU3yunTb 1 MOBTOPUTH CAaMOCTOATENFHO MILTIOCTPUPOBAHHBIA IPUMED (CM. HUXKE), NA-TIK-2.2
Ne 4.2 JEMOHCTPUPYIOIINH peanu3aluio cieayomei 3agaun. Pazpadorars BusyansHoe npunoxenue, | MJI-T11K-2.3
B KOTOPOM HEOOXOIMMO cOo3AaTh Kiacc ¢ umeHeM MyTime, conep:kaumii Tpy mosst TUMa int, NA-TIK-2.4

MpeIHa3HAYCHHBIC ISl XpaHSHHUS 4acoB, MUHYT M ceKyHA. OMH U3 KOHCTPYKTOPOB Kilacca
JIOJDKEH WHUIMATN3UPOBATH TI0JIS HYJIEBEIMY 3HAUCHUSAMH, a IPYTOi KOHCTPYKTOP — 3aIaHHBIM
HaOopoM 3HadyeHuil. Co3aalTe METO/ Kilacca, KOTOPBIH OyAeT BHIBOJUTH 3HAUCHHMSI TTOJICH Ha
skpaH B popmare 23:59:59, u MmeTon, CKIabIBArOIINI 3HAYEHUS JBYX 00beKTOB THila MyTime,
nepeaaBaeMbIX B KauecTBe apryMeHToB. B o0paboTunke coOprtust ButtonClick cnenyer coznats
JIBA MHUIIMATH3UPOBAHHBIX 00BEKTA ¥ OJIMH HeMHUIIMATH3UPOBAHHBIN 00BEKT, 3aTEM CIOXKUTh
JIBA MHUIIMATH3UPOBAHHBIX 3HAYCHHUSI, & PE3YJIBTAT MPUCBOUTH TPEThEMY OOBEKTY U BBIBECTH
€ro 3HaveHue Ha dKkpaH (Hanpumep, 13:23:50 + 10:52:50 = 0:16:40).

WnmioctpupoBaHHbIil IpuMep pa3paboTKU TPUIT0KEHHS

WnTepdeiic npuiioKeHust
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®opMBI TEKyLIEro
KOHTPOJIA

IIpumepsI THNIOBBIX 3aJaHUH

X mytime - C+-+Builder 10.3 Community Edition - Unitl_mytime.cpp [Buit]
File Edit arch  View  Refa P Component Tools Tabs
e IR G N
Structure 2 x  Unitl_mytimecpp ®

rE 4+ ¥
i Forml

& class MyTime

BermcTs

Object Inspector
Form1

Properties Events

class MyTime

uick Edit Icon...

Hcxoanslil ko mporpamMmsl

.h-¢aiin:

R ok V][ o)

Unitl_mytime.cpp | Unitl_mytimeh  Design History

/1
#ifndef Unitl mytimeH
#define Unitl _mytimeH

/]
#include <System.Classes.hpp>
#include <Vcl.Controls.hpp>
#include <Vcl.StdCtrls.hpp>
#include <Vcl.Forms.hpp>

/
class TForm1 : public TForm

?

mytime.cbpro.. * X
avE®ESE
% ProjectGroupl
\ §4 mytime.exe

> " Build Configu

>

myti.. Data.. |Multi..

Palette *
3 R
> Standard

>

nal

®opmupyemasn
KOMIIeTeHIUsI
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{
__published: // IDE-managed Components

TMemo *Memol;

TButton *Button1;

void __fastcall Button1Click(TObject *Sender);
private: // User declarations
public: // User declarations

__fastcall TForm1(TComponent* Owner);

3

class MyTime {
private:
int chas;
mnt min;
int sec;
public:
MyTime() { chas=0; min=0; sec=0; }
MyTime(int ch, int m, int s) {
chas=ch; min=m; sec=s;

void show();
void summa(MyTime t1, MyTime t2);

3

//
extern PACKAGE TForm1 *Form1;

//
#endif

.cpp-daiin:

/1
#include <vcl.h>
#pragma hdrstop
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#include "Unit]l mytime.h"
/1
#pragma package(smart_init)
#pragma resource "*.dfm"
TForm1 *Form1;

void MyTime::show(){
AnsiString s;
s = IntToStr(chas) + ":" + IntToStr(min) + ":" + IntToStr(sec);
Form1->Memol->Lines->Add(s);

}

void MyTime::summa(MyTime t1, MyTime t2){
sec = tl.sec + t2.sec;
min = tl.min + t2.min;
chas = tl.chas + t2.chas;
if(sec>=60) { min++; sec-=60; }
if(min>=60) { chas++; min-=60; }
if(chas>=24) chas = chas-24;

}

1/

_fastcall TForm1::TForm1(TComponent* Owner)
: TForm(Owner)

{

j
/I

void _ fastcall TForm1::Button1Click(TObject *Sender)
{

Memol->Clear();

MyTime T1(13,23,50), T2(10,52,50), T3;

T1.show(); T2.show();
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T3.summa(T1, T2);
T3.show();

j
/I

2) [ToBTOpPHUB pacCMOTPEHHBIH B 11.1 TpuMep, HE0OXOAUMMO 00ECIICYNTh BO3MOXKHOCTh BBOJIA
MoJIb30BaTeNeM 3HadeHui nepeMeHHbIx T1 u T2, [{ist 3Toro HeoOX0 MO JTOTOTHUTEITHHO
pasmecTuTh Ha Popme aBa komnoHenta LabeledEdit, kotopsie u OyayT obecriednBats BBOJ
sHaueHuit it T1 u T2, u peann3oBaTh CYUUTHIBAHKUE STUX 3HAYCHHUN B 00pabOTUHKE
Button1Click.

Knaccel. Mukancynsamusa. Peanuszanus xmacca PayRoad.

JlaGoparopHast paboTa nocssiena uzydennto kiaacco B OOIl. M3yunTs v HOBTOPHUTH
MPOMJLTIOCTPUPOBAHHBIN HIDKE IPUMEP, AEMOHCTPUPYIOLIMHA pealn3alunio Kiiacca IIaTHON
noporu ¢ tapugpom 500,50 3a mpoesn. B mpumepe pazpabarsiBaeTcs BU3yalbHOE MPHIIOKEHNE
(Windows VCL Application), B KOTOpoM He0OXOMMO CO3/1aTh Kiiacc ¢ uMeHeM PayRoad,
coJepKalui Tpy MOJIs:

int Cars;
float Cash; // nanmuuHbIe
float NonCash; // 6e3nannunbie

Onn npeaHasHAUYCHbI JId XPpaHCHH A KOJI-Ba MAlllMH, HAJIMYHBIX U Oe3HAIMYHEIX IIATEXKEH.
HyﬂeBoﬁ KOHCTPYKTOP KJIacCa JOJIKCH MHUIIUATIU3UPOBATDH IMOJIS HYJICBBIMU 3HAUYCHUAMU.
HCO6XOHI/IMO CO34aTh YCTBIPC METOJa KilaCCa, KOTOPBIC 6y,Hy'T YBCINYUBATH CYHCTUHK
MMpoCXaBIIUX MallliH, BELIBOOAWUTH B LabeledEdit kon-Bo MMpoCXaBIIMX MallWH, BBIBOAUTH CYMMBbI
ILTATCKEH (Ha.]'II/I‘-IHBIX n 663H3J'II/I‘-IHI>IX), CUHUTAaTh U BBIBOJWTH CBOJHBIC JAHHBIC.

WnmioctpupoBaHHbIil IpuMep pa3paboTKU TPUIT0KEHHS

WnTepdeiic npuiokeHust
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Structure % Unitl_payroad.cpp X payroad.cbproj .. *

I s
ol T @) Mnathas aopora (rapndh 500.50) imEGER
Vi Forml : % ProjectGroupl

Hanuurbie nnatexi BesHanuuHbie NnaTexn

Mpoexano watu Mpoexano wauw
Hanunsie nraTexit BesHansHele nnaTexM

Mpoexano wauwwH Tipoexano maw

: :

OBluas BbipyHKa

payro... DataE.. |Multi-..

Palette * X
R

> Standard

Unitl_payroad.cpp | Unitl_payroadh Design History

3necoh B okHa LabeledEdit auuero ¢ knmaBuaTypsl BBOOUTH HENb35, OHH 0TOOPaKatoT MPOCTO
CYETYMKHU MPOEXaBIINX MALINH, KOTOPBIE YBEINUMBAIOTCA MOCIe HakaTHa KHOMoK Oruiara.

Hcxoanslil ko mporpamMmsl

.h-¢aiin:

1/
#ifndef Unitl payroadH
#define Unitl payroadH
1/
#include <System.Classes.hpp>
#include <Vcl.Controls.hpp>

#include <Vcl.StdCtrls.hpp>
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#include <Vcl.Forms.hpp>
#include <Vcl.ExtCtrls.hpp>

class TForm1 : public TForm
{
__published: // IDE-managed Components
TGroupBox *GroupBox1;
TLabeledEdit *LabeledEditl;
TButton *Button1;
TGroupBox *GroupBox2;
TLabeledEdit *LabeledEdit2;
TButton *Button2;
TButton *Button3;
TButton *Button4;
TButton *Button5;
void __fastcall Button1Click(TObject *Sender);
void __fastcall Button3Click(TObject *Sender);
void __fastcall Button2Click(TObject *Sender);
void __fastcall Button4Click(TObject *Sender);
void __fastcall Button5Click(TObject *Sender);
private: // User declarations
public: // User declarations
__fastcall TForm1(TComponent* Owner);

3

class PayRoad { // xnacc rmuatHol noporu

private:
int Cars;
float Cash;
float NonCash;

public:
PayRoad() { Cars=0; Cash=0.0; NonCash=0.0; }
void paying(int flag); // yBennunBaeM cHETUHK MPOESXABIINX
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void sum(int flag); // cymMmMupyem IaTexu
void total(PayRoad carl, PayRoad car2); // cauraem UTOTO 110 Haj. U OE3HAJ. IUIATEKAM
void show(int flag); // BeIBoguM showmessage
15
1/
extern PACKAGE TForm1 *Form1;
1/
#endif

.cpp-daiin:

/1
#include <vcl.h>
#pragma hdrstop

#include "Unitl payroad.h"
/1
#pragma package(smart_init)
#pragma resource "*.dfm"
TForm1 *Forml;

PayRoad CarCash, CarNonCash, TotalCars;

void PayRoad::paying(int flag){ / yBennunBaeM cueTUYHK MpOEXaBIINX
Carst+;
if(flag==1) Cash+=500.50;
if(flag==2) NonCash+=500.50;

}

void PayRoad::show(int flag){
if(flag==1) Form1->LabeledEdit1->Text = Cars;
if(flag==2) Form1->LabeledEdit2->Text = Cars;
}
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void PayRoad::sum(int flag) {
if(flag==1) ShowMessage(Cash);
if(flag==2) ShowMessage(NonCash);

}

void PayRoad::total(PayRoad carl, PayRoad car2) {

Cars = carl.Cars + car2.Cars;

Cash = carl.Cash + car2.Cash;

NonCash = carl.NonCash + car2.NonCash;

AnsiString s = "Bcero mpoexano mamms: " + IntToStr(Cars) + "." + " O0mas Beipyuka: " +
FloatToStr(Cash+NonCash);

ShowMessage(s);
j

1/

_fastcall TForm1::TForm1(TComponent* Owner)
: TForm(Owner)

{

j
/I

void __fastcall TForm1::Button1Click(TObject *Sender)
{

CarCash.paying(1);

CarCash.show(1);

j
/I

void __fastcall TForm1::Button3Click(TObject *Sender)

{
CarCash.sum(1);
}

/
void __fastcall TForm1::Button2Click(TObject *Sender)

{
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CarNonCash.paying(2);
CarNonCash.show(2);
}
/1
void __ fastcall TForm1::Button4Click(TObject *Sender)
{
CarNonCash.sum(2);
}
/1
void __fastcall TForm1::Button5Click(TObject *Sender)
{
TotalCars.total(CarCash, CarNonCash);
}
Brinonnenue Knaccrl. Oneparopubie GpyHkmy. Peannsanus knacca ajs neperpy3Kd onepamnui. MK-2:
naboparopHoii paboTsl. | JlaboparopHas paboTta nmocssimena uzyuennto kiaaccoB B OOIL. M3y4unTts 1 MOBTOPUTH NA-TIK-2.1
JlaGoparopHas paboTa | HMPOMIUTIOCTPUPOBAHHBINA HUXKE MPUMEp, IEMOHCTPUPYIOIINH peanu3aiuio kiacca Mylnt, NA-TIK-2.2
Ne 5.1 JEMOHCTPUPYIOLIETo MEePErpy3Ky apu(pMeTHuecKux onepalnii U onepanuii cpaBHEHHS IS NA-TIK-2.3
00BEKTOB 3TOrO Kiacca. B mpumepe paspabaTsiBaetcst BU3yanbHoe npuiokeHue (Windows NA-TIK-2.4

VCL Application), B KoTopoM HE0OXOAUMO CO31aTh Kilacc ¢ uMeHeMm Mylnt, comepxarmii
OJIHO TIOJE:
it I;

B xitacce HyXHO peann30BaTh HyJIEBON KOHCTPYKTOP, MHULIHAIU3UPYIOIININ OIS HYJIEBBIMU
3HAYEHUSIMH, 1 HEHYJIEBOH, MHUIUATU3UPYIOLINHA MoJIs Kiacca 3HaueHusaMu. HeoOxommumo
cOo3JaTh CEMb METOJIOB Kilacca, KOTOpbIe OyayT peaqu30BhIBaTh Olepaluu +, -, *, /, <, ==c¢
00bEeKTaMH KJlacca M BHIBOJUTD pe3yiabTaT B Memo.

WnmioctpupoBaHHbIil IpuMep pa3paboTKU MPUITOKEHHS

WnTepdeiic npuiokeHust
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V' Projectl_calccb.. #

dv-mESER
% ProjectGroupl
v i¥ Project]_calc.exe
> " Build ¢
> = Target Platforms (...
B P calch
= 11_calc.cpp
> @i Unitl_calc.cpp

E.. | Multi-...

7 %

r3Km onpeauy

Quick Edit Icon...

All shown : ses Unitl_calc.cpp | Unitl_calch  Design  History

3nech B okHa LabeledEdit mosib30oBarens BBOIUT YKcIa M HAKUMAET KHOIIKH OTIEPALii,
pe3ynbTaT BRIBOAUTCA B Memo MeToioM kiacca show().

Hcxoanslil ko mporpamMmsl

B mpeapiaymmx mabopaTopHbIX paboTax onucaHue Kiacca Mbl pa3Mernany B .h-datiie, a B 3Toi
paboTe pa3MecTHM [UIsl YIIPOIIEHUS B .cpp-daiine.

.cpp-daiin:

/1
#include <vcl.h>
#pragma hdrstop
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#include "Unitl_calc.h"
/1
#pragma package(smart_init)
#pragma resource "*.dfm"
TForm1 *Forml;

class Mylnt {
private:
it I;
public:
Mylnt() { I=0; }
Mylnt(int i) { I=i; }
void show(){
Form1->Memol->Lines->Add(]);
}
Mylnt operator+(MyInt a2) {
return (I + a2.1);
J
bool operator<(MyInt a2) {
if(I < a2.I) return true;
else return false;
b
15
1/
_fastcall TForm1::TForm1(TComponent* Owner)
: TForm(Owner)
{

j
/I

void _ fastcall TForm1::Button1Click(TObject *Sender)
{

Mylnt i1, i2, i3;

il = StrTolnt(LabeledEdit]1->Text);
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i2 = StrTolnt(LabeledEdit2->Text);
i3 =il +1i2;
13.show();
}
/1
void __ fastcall TForm1::Button5Click(TObject *Sender)
{
Mylnt i1, i2, i3;
il = StrTolnt(LabeledEdit1->Text);
i2 = StrTolnt(LabeledEdit2->Text);
if(il <i2) Form1->Memol->Lines->Add("UcTtuna");
else Form1->Memo1->Lines->Add("JIOXb");
}
/1
[ToBTOPUB paccMOTPEHHBIN PUMEDP, HEOOXOIMMO CAMOCTOSITETIHHO A0IENIATh PeaTn3alnio
KHOIIOK -, *, / (00paboTaTh cUTYyalMIO JIeNIeHHsI Ha HOJIb), == BeInonHuTe abcTpakiuio.
Brinonnenue Knaccer. [lpuBenenue tumnos. Peanuzamus kinacca Stroka. MK-2:
naboparopHoii paboTsl. | JlaboparopHas pabota nmocssimena uzydennto kiaaccoB B OOIL. M3y4unTts 1 mOBTOPUTH NA-TIK-2.1
JlaGoparopHast paboTa | MPOMJUTIOCTPHUPOBAHHBIN B BUJCO3AHMCH IPUMED, AEMOHCTPUPYIOIIUI peann3annio NA-TIK-2.2
Ne 5.2 crnenyromei 3agaun. Ha ocHoBe Trna char co3maiite kiacc Stroka. [leperpysure onepanmuro NA-1IK-2.3
MPHUBEICHUS CTPOKH TUMAa char k Tumy Stroka 1 Hao6opot. Hanmmmte BusyansHoe npunoxenue | NUJI-11K-2.4
(Windows VCL Application) 11 IpoBEepKH 3TOT0 Kiacca.
Brinonnenue Knaccel. Hacnenosanmue. MK-2:
naboparopHoii paboTel. | JlaboparopHass pabota mocBsieHa wu3ydeHuto kimaccoB B OOIL Uzyuuts u moBtoputh | UJI-TTK-2.1
JlaboparopHast paboTa | MPOMJUTIOCTPUPOBAHHBINA HIDKE NPHMEpP, JEMOHCTPUPYIOIIUI peanuzanuio Oa3zoBoro kiacca | U-ITK-2.2
Ne 6.1 Float n mpousBoanoro kiacca FloatPr. B npumepe paspabatrsiBactes Bu3yanbHoe npuiioxkenune | MJI-T11K-2.3
(Windows VCL Application), B koTopoM Ha ocHOBe craHaapTHoro tuma float cozmaercs | U-T1K-2.4

0azoBbrii kinacce Float, mMeronuii 1Ba KOHCTPYKTOpA, METOJ BBIBOAA HA DKPAaH U METOH JUIS
neperpy3ku apudmMeTudeckoi omeparnuu +. Mcmonb3ys o0iee HaclieoBaHUE, CO3/aeTCs
npousBoHbIN Kiace FloatPr, moOaBnstommii BO3MOKHOCTh HCIIOJIb30BaHUs onepanuid -, *, /.
Hanee uaet npoBepka MpOU3BOAHOIO KJlacca.
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WnnioctpupoBaHHbIil IpuMep pa3paboTKU MPUITIOKEHHS

WelcomePage  UnitlIB.cpp X

@) Hacnenosarue

Nepsoe wicno

Bropoe wico

Mepsoe wicno
3

Bropoe wicno
4

All shown L] 70: 67 |Insert

Hcxoanslil ko mporpamMmsl

B .h-gaiine mis ynpoleHust HIUero He MPOHCHIBAEM.

.cpp-daiin:

/1
#include <vcl.h>
#pragma hdrstop

#include "Unitl_Ir8.h"
/

Unitl_IB.cpp | Unitl I8h Design History

Project1_ir... Data Explorer | Mu

Palette
N]

TActionList

ditional
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#pragma package(smart_init)
#pragma resource "*.dfm"
TForm1 *Forml;

class Float { // 6Ga30BbIif K1acc
protected:
float f;
public:
Float() { f=0; }
Float(float d) { f=d; }
void show() { Form1->Panell->Caption =f; }
Float operator+(Float b) { return (f+b.f); }
¥

class FloatPr : public Float { // npousBoaHbIi Kace (00IIee HacaeIOBaHIE)
public:
FloatPr() : Float() {}
FloatPr(float v) : Float(v) {}
FloatPr(Float a) : Float(a) {} // mns +
FloatPr operator-(FloatPr b) { return (f-b.f); }
FloatPr operator*(FloatPr b) { return (f*b.f); }
FloatPr operator/(FloatPr b) { return (f/b.f); }

3

1/

_fastcall TForm1::TForm1(TComponent* Owner)
: TForm(Owner)

{

j
/I

void __fastcall TForm1::Button1Click(TObject *Sender)

FloatPr f1, 2, {3;
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fl = StrToFloat(LabeledEdit1->Text);

f2 = StrToFloat(LabeledEdit2->Text);

f3 = f1+f2; // BoI3BIBacTcs MeTox 0a30BOTO Kilacca operatort M TPeTUH KOHCTPYKTOP
MPOU3BOIHOTO KJlacca

3.show();
}
/
void __fastcall TForm1::Button2Click(TObject *Sender)
{

FloatPr f1, 2, f3;

fl = StrToFloat(LabeledEdit1->Text);

2 = StrToFloat(LabeledEdit2->Text);

3 = f1-12; // BbI3BIBAETCS METO MPOU3BOAHOTO Kilacca operator-

3.show();
}
/
void __fastcall TForm1::Button3Click(TObject *Sender)
{

FloatPr f1, 2, f3;

fl = StrToFloat(LabeledEdit1->Text);

f2 = StrToFloat(LabeledEdit2->Text);

3 = f1*{2; // BbI3bIBaETCS METOJ] MPOU3BOIHOTO Kitacca operator™

3.show();
}
/
void __fastcall TForm1::Button4Click(TObject *Sender)
{

FloatPr f1, 2, f3;
fl = StrToFloat(LabeledEdit1->Text);
f2 = StrToFloat(LabeledEdit2->Text);

3 = f1/12; // BeI3BIBacTCA METO MPOU3BOJHOTO Kilacca operator/
3.show();
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BrimonauTe abcTpakuuio.

Brinonnenue Knaccel. HacnenoBanue mpu n3HavanbHOM pa3padOTKe MPOrpaMMBI. MK-2:

naboparopHoii paboTsl. | JlaboparopHas paborta nmocssmena uzydennto kiaaccoB B OOIL. TpeOyercs nu3yunTs u NA-TIK-2.1

JlaGoparopHast paboTa | MOBTOPUTH MPOMJLIIOCTPUPOBAHHBIN IPUMED, IEMOHCTPUPYIOLINA TPUMEHEHUE TEXHOJIOTUN NA-TIK-2.2

Ne 7.1 HacJIEZIOBaHUA MTPHU N3HAYAJIEHOM IIPOEKTHPOBAHUH NMPHIIOKEHUS. VcTionb3ys U3BECTHBIN MO NA-1IK-2.3
nekuusiM kiacc Tovar, B mpuMepe co3aaéres [Ba MPOU3BOAHBIX OT Hero kiacca: 1) TovarProd, | MJI-T1IK-2.4

J00aBISIOMNE BO3MOXKHOCTh XPaHUTh HH(POPMAIIHIO O CPOKE XPAaHEHHUS U TEMIIepaType
XpaHEHUs MPOIYKTOBBIX TOBapoB; 2) TovarProm, mo3Bossromuii XxpaHuTb HHPOPMAIHIO B
COOTBETCTBHH C MOJIIMH 0a30BOT0 Kiacca. Co3gaHHOe BU3yasibHOE pritokenne (Windows
VCL Application) m01KHO MO3BOJATH: BBOIUTH HHPOPMALHIO THO0 0 IPOLYKTOBBIX TOBAPaX,
160 O MPOMBILIICHHBIX TOBApax; BHIBOAUTH OOIIYyI0 CTOMMOCTb TOBAPOB, HMEIOIINXCS Ha

ponent Tools Tabs Help

Structure X X Vv Projectl_Ir9.cbproj -.. # X
= + ¥ T R = [ =

% ProjectGroupl
v £ Projectl Ir0.exe
> % Build Configurat
Monoro uenswoe | E > = Target Platf
Ko Jrezinions B ProjectlPCHI_I9.h
Canion nerove] B Projectl_0.cpp
> & Unitl_I.cpp

@ Tosapsi 10

MpoayKToBLI! TOBZP MpomMsineHHLI Tosap
Havmerosare

Moroxo uensHoe Carict neTame

1211115000

Homep Howmep

789412 121111
Uera (py6.) Uena (py6.)

110,25 5000
Cpox xparierss (an.)

7
Tennepatypa xpareris (p.)

5

B W Project... Data Exp... | Multi-D...

Object Inspector Palette + X
Form1l

Properties Events
Action

O6uyan croumocTs paswa 510,25

- O
0

—

Unitl_Id.cpp | Unitl_I9h  Design > LiveBindings Misc

HOCTaBHeHHyIO 3agavy yI[06H0 peuiaTthb ¢ IPUMCHCHUEM TCXHOJIOTUH HACJICAOBAHUS IIPU
HW3HAYaIbHOHU paspa60TKe IMPUITOKCHHA. Ilo YCJIOBHUIO 3a/ia4M, Y HAC ABC KATCrOpHU TOBAPOB, Y




48

Ne

®opMBI TEKyIIETro
KOHTP0JIsl

IIpumepsI THNIOBBIX 3aJaHUH

®opmupyemasn
KOMIIeTEeHIM S

KOTOPBIX TIepBBIE TPH MOl (HaMMEHOBaHHE, HOMED, 1IeHa) coBnanaoT. M neiicTBue mo
N00aBJICHUIO 3alICH TOXE coBaaaer. Takum oOpa3zom, cozaaaum O6a3oBeIid kiacc Tovar u n1Ba
MIPOM3BOJHBIX OT HEro Kjacca A MPOAYKTOBBIX TOBAPOB M JUIS TPOMBIIUIEHHBIX.
[IpousBonusix kiaacc TovarProd mis npoxyKToBBIX TOBapoB OyneT 3a4eliCTBOBAThH BCE MO U
METO/bI 6a30BOTO Kilacca M J00aBIATH eIl HEKOTOpbIe Clenn(puIecKue UMEHHO JUIs CeOsl.
[IpousBonusiii knacc TovarProm BooO1e He TpeOyeT HUKaKNX A0pabOTOK, TaK Kak eMy
MOJTHOCTBIO XBAaTaeT BO3MOXKHOCTEH 0a3zoBoro kiacca. [lanee co3gaanm MaccuBbI A1l pabOThI C
KJlaccaMM MPOAYKTOBBIX M MPOMBIILIEHHBIX ToBapoB. [Tocie coznaaum o6paboTInK COOBITHS
HakaTHsl Ha KHONKY Buttonl u 06pabotunk coObIThs HaxkaTHs Ha KHONKY Button2, mponucas B
HUX JIOTUKY JO0aBJIEHHS TOBAPOB B COOTBETCTBYIOIINE MACCHUBHI M BBIBOJA 3amuceil B Memol.
B 06paboTunk coObITHS HaXkaTHA KHOTIKK Button3 3amuiuem J0ruKky noacyera oouiei
CTOMMOCTHU A00aBJIEHHBIX TOBAPOB.

Brimonnenue

nabopaTtopHOU pabOTHI.

JlaboparopHas paboTa
Ne 7.2

Knaccel. Otpabotka 3ama4 ¢ ykazatensmu this.

B Kene3HoOOpOoKHBIX Kaccax XpaHUTCs HHPOpMaIHs 0 CBOOOJHBIX MecTax B IIO€34axX Ha
OMKaiIyro HeIGMIo B CIIEAYIOIIEM BUE: aTa Bble3/1a, ITYHKT Ha3HAuYCHHS, BPEMS
OTIPaBJICHUS, YHCIO0 CBOOOAHBIX MecT. IlocTynaer 3anpoc Ha pe3epBHpOBaHUE M MECT 0
ropoaa N Ha k-i IeHb HeZlenu ¢ BpeMeHeM OTIpaBJIeHUs 1Moe3/1a He To31Hee t 4acoB Beuepa.
BriBectu Bpemst OTIIpaBieHHS MIIH COOOIIEHNE O HEBO3MOKHOCTH BBIIOIHUTH 3aKa3 B MOJTHOM
obbeme.

[Tpumep uaTepdeiica MpUIOKESHUS:

TK-2:

WJI-TIK-2.1
WJI-TIK-2.2
WJI-TIK-2.3
WJI-TIK-2.4
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CX Projectl - C++Builder10.3 - Unitl.cpp

File Edit Search View Refactor Project Run Component Tools Tabs Help

e 2 BER GG B K [ p) Windows 32-bit

Structure 2 X Unitlepp X
I d + ¥
Forml
Buttonl

Button2
Button3
Buttond
Button5
Buttonb
] city
4 datetrain
aul Edit2
s Labell

1ahal?

Object Insp... *
Form1
F‘r::xperm
Action

ActiveC

Align
AlignW []
AlphaB []

[IporpamMmy HammcaTh ¢ UCIIONB30BaHUEM Kilacca u komroHeHTa StringGrid. Kimacc onmcarts B
otaensHOM daiine. JomkHa ObITh BO3MOKHOCTD T0OABICHHUS B TAOIUILY, COXpaHEHHS B
TEKCTOBBIN (ailnl u 3arpy3Ku u3 gaiina.

Wcxonnslii xox:

unitl.h

/1

#ifndef Unit1H
#define Unit1H
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/]
#include <System.Classes.hpp>
#include <Vcl.Controls.hpp>
#include <Vcl.StdCtrls.hpp>
#include <Vcl.Forms.hpp>
#include <Vcl.ComCitrls.hpp>
#include <Vcl.Grids.hpp>
#include <Vcl.Dialogs.hpp>

/]
class TForm1 : public TForm

__published: // IDE-managed Components
TLabel *Labell;
TDateTimePicker *datetrain;
TLabel *Label2;
TLabel *Label3;
TDateTimePicker *timetrain,;
TLabel *Label4;
TEdit *Editl;
TButton *Button1;
TEdit *city;
TButton *Button2;
TStringGrid *StringGridl;
TButton *Button3;
TButton *Button4;
TSaveDialog *SaveDialogl;
TOpenDialog *OpenDialogl;
TButton *Button5;
TButton *Button6;
void __fastcall Button1Click(TObject *Sender);
void __fastcall Button2Click(TObject *Sender);
void __fastcall Button3Click(TObject *Sender);
void _fastcall Button4Click(TObject *Sender);
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void __fastcall Button5Click(TObject *Sender);
void __fastcall Button6Click(TObject *Sender);

private: // User declarations
public: // User declarations

__fastcall TForm1(TComponent* Owner);

void update();

15
1/
extern PACKAGE TForm1 *Form1;
1/
#endif
filel.h

class train

{
public:
String date;
String time;
String stop_point;
int free_space;

public:

train(String date, String time, String stop_point, int free space);

void set_train(String date, String time, String stop_point, int free space);
train get_train();

3

train::train(String date, String time, String stop point, int free space)
{

this->date = date;

this->time = time;

this->stop_point = stop_point;
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this->free space = free_space;

}

void train::set_train(String date, String time, String stop_point, int free space)

{
this->date = date;
this->time = time;
this->stop_point = stop_point;
this->free space = free_space;

}

train train::get train()

{

return *this;
}

unitl.cpp
!l

#include <vcl.h>
#pragma hdrstop

#include "Unitl.h"

#include "Filel.h"
#include <vector>

I
#pragma package(smart_init)
#pragma resource "*.dfm"
TForm1 *Form1;
std::vector<train>trains;

1

fastcall TForm1::;TForm1(TComponent* Owner)

: TForm(Owner) {
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Form1->StringGrid1->Cells[0][0] = " [aTa";
StringGrid1->ColWidths[0] = 140;
Form1->StringGrid1->Cells[1][0] = "Bpems";
StringGrid1->ColWidths[1] = 140;
Form1->StringGrid1->Cells[2][0] = "Mecrto Ha3HaueHus'";
StringGrid1->ColWidths[2] = 185;
Form1->StringGrid1->Cells[3][0] = "CBoGoaHbIX MecT";
StringGrid1->ColWidths[3] = 100;

}

!l
void __fastcall TForm1::Button1Click(TObject *Sender) {

train tr(Form1->datetrain->Date, Form1->timetrain->Time, Form1->city->Text,

StrTolnt(Form1->Edit1->Text));

trains.push_back(tr);

StringGrid1->RowCount = 0;

int row_count = StringGrid1->RowCount;

for (int i = 0; i < trains.size(); i++,row_count++) {

StringGrid1->RowCount = row_count + 1;
Form1->StringGrid1->Cells[0][row_count] = trains[i].get train().date;
Form1->StringGrid1->Cells[1][row_count] = trains[i].get train().time;
Form1->StringGrid1->Cells[2][row_count] =
trains[i].get_train().stop_point;
Form1->StringGrid1->Cells[3][row_count] =
IntToStr(trains[i].get train().free_space);
}

}

void TForm1::update() {

}
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1

void __fastcall TForm1::Button2Click(TObject *Sender) {

bool good = false;
StringGrid1->RowCount = 1;

for (int 1 = 0; 1 < trains.size(); i++) {

String sdate = Form1->datetrain->Date;
if(sdate != trains[i].get train().date)
continue;

if (Form1->city->Text !="" && Form1->city->Text != trains[i].get train

().stop_point)
continue;

String stime = Form1->timetrain->Time;
if (stime < trains[i].get train().time)
continue;

if (StrTolnt(Form1->Edit1->Text) > trains[i].get_train().free_space)
continue;

good = true;
int row_count = StringGrid1->RowCount;
StringGrid1->RowCount = row_count + 1;
Form1->StringGrid1->Cells[0][row_count] = trains[i].get train().date;
Form1->StringGrid1->Cells[1][row_count] = trains[i].get train().time;
Form1->StringGrid1->Cells[2][row_count] =
trains[i].get_train().stop_point;
Form1->StringGrid1->Cells[3][row_count] =
IntToStr(trains[i].get train().free _space);
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if (good == false)

Application->MessageBox(L"Ilogxonsmux noeznos Het", L"Baumanue",

MB_OKCANCEL);
}

/1
void __fastcall TForm1::Button3Click(TObject *Sender) {

if (SaveDialog1->Execute()) {
nt f;
if (FileExists(SaveDialogl->FileName))
f = FileOpen(SaveDialog1->FileName, fmOpenWrite);

else
f = FileCreate(SaveDialog1->FileName);
if (f1=-1) {

// cOXpaHHUTD TaOMUIy B Qaiiie

for (int 1 = 0; 1 < StringGrid1->RowCount; i++) {
AnsiString st = StringGrid1->Rows[i]->DelimitedText + "\r\n";
FileWrite(f, st.c_str(), st.Length());

}
FileClose(f);

b
}
}

int GetLine(int f, AnsiString *st) {
unsigned char buf[256]; // ctpoka (Oydep)
unsigned char *p = buf; // ykazarenps Ha cTpoKy
int n; // Kon-Bo mMpounTaHHBIX OaiT (3Hauenue ¢-u FileRead)
int len = 0; // nuHa CTPOKH
n = FileRead(f, p, 1);
while (n !1=0) {




56

Ne

®opMBI TEKyIIETro
KOHTP0JIsl

IIpumepsI THNIOBBIX 3aJaHUH

®opmupyemasn
KOMIIeTEeHIM S

if (*p=="1r') {
n = FileRead(f, p, 1); / npouutars "n'
break;

J

lent++;

p;
n = FileRead(f, p, 1);

J

*p — |\0|;

if (len !=0)
st->printf("%s", buf);

return len;

}

!l
void __fastcall TForm1::Button4Click(TObject *Sender) {
if (OpenDialogl->Execute()) {
int inc = 0;
int f; / neckpunrop Qaiina
AnsiString st; / mpounTaHHas CTpoka
bool fl = true; // true - uyTeHNe NEPBON CTPOKH
if ((f = FileOpen(OpenDialog1->FileName, fmOpenRead)) == -1)
return;
// haitsn OTKpBIT
// 3arpy3uTh B TAOIHUILY
while (GetLine(f, &st) !=0) {
// 106aBUTH CTPOKY B TaOJIUILY
if (f1) {
StringGrid1->Rows[StringGrid1->Row]->DelimitedText = st;
fl = false;
trains.clear();

}

else {
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inct++;

StringGrid1->RowCount++;

StringGrid1->Row = StringGrid1->RowCount - 1;
StringGrid1->Rows[StringGrid1->Row]->DelimitedText = st;

train tr(Form1->StringGrid 1->Cells[0][inc],Form1->StringGrid1->Cells[1][inc],
Form1->StringGrid1->Cells[2][inc],StrTolnt(Form1->StringGrid1->Cells[3][inc]));
trains.push_back(tr);

}

}
FileClose(f);

}
void __fastcall TForm1::Button5Click(TObject *Sender)

{

StringGrid1->RowCount = 1;
for (int 1 = 0; 1 < trains.size(); i++) {

int row_count = StringGrid1->RowCount;
StringGrid1->RowCount = row_count + 1;
Form1->StringGrid1->Cells[0][row_count] = trains[i].get train().date;
Form1->StringGrid1->Cells[1][row_count] = trains[i].get train().time;
Form1->StringGrid1->Cells[2][row_count] =
trains[i].get_train().stop_point;
Form1->StringGrid1->Cells[3][row_count] =
IntToStr(trains[i].get train().free _space);
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void __fastcall TForm1::Button6Click(TObject *Sender)
trains.clear();
StringGrid1->RowCount = 1;
}
/1
Taxoke HeoOX0ArMO MONIPOOOBaTh BMecTo cnenudukaTopa public s nosei kinacca train
WCTONB30BaTh crennukaTop private wiu protected:
class train {
public:
//protected:
//private:
Uto MOKHO M3MEHUTH B TPOTPAMMHOM KoJie, 4T00BI 000 THCh 6e3 public?

2 [Tocemenue Nel. Yyactue B myOIMUHBIX TPOGOPHEHTALMOHHBIX MEPOTIPHUATHSX, TPOBOANMBIX Ha MK-2:
npodopueHTauonsslx | Teppuropun PI'Y um. A.H. Koceiruna. NA-TIK-2.1
MEpONPUITUI N NA-TIK-2.2

02. Yyactue B MyOIMYHBIX NTPO(QOPHEHTALIMOHHBIX MEPOIPUATHAX, TPOBOJUMBIX BHE VLTIK-2.3
tepputopuu PI'Y um. A.H. Kocsirusa. ’
NA-T11K-2.4

3 VYyactue
(mocTkeHMs) B VY4acTre WM NpU30BOE MECTO B XaKaTOHE MM HHOM COPEBHOBAHUH ¢ O(QUIMATBHBIM
npodeccuoHaTbHBIX yuactueM PI'Y um. A.H. Koceiruna
KOHKYpcax

4 Hayunas n/nmmn VYyacTtre B Hay4YHOH KOH(EPEHIIMY HIIM HHOM Hay4HOM MEPOIPUATHH B KauecTBE
mpakTuieckas pabora npencrasutens PI'Y um. A.H. Koceiruna

5.2. Kpurepuu, nkanabl OLEHUBAHUS TEKYIIETO KOHTPOJISA yCIEBAEMOCTH:

KpI/ITepI/II/I 1 IIKaJlbl OLCHUBAaHHA (l)OpMI/Ip}/'IOTCH B COOTBCTCTBUH C OrpaHUYCHHUIAMU MCTOI[PIKOP’I HUCIIOJb30BaHUA 63.HHBHO—peI>’ITHHFOBOI>’I CHUCTCMBI IIpU

peanu3andyd OCHOBHBIX MPOQECCHOHAIBHBIX 00pa30BaTeNbHBIX MPOrpaMM BhICHIEro oOpa3oBaHusi MHcTHTyTa HHGOPMANMOHHBIX TEXHOJNOTMH M LU(PPOBOI
TpaHchopMaLuu.

Tun | HaumeHnoBanue |

Kputepun oneHnBaHus ¥ NpaBujia HaunciaeHus 0aioB 3a KPM

| Raoo o
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KOHTPOJILHO- KPM T Hauncienue | Ananazon
PeliTHHTOBOI0 CDOKH 1 6aJLJIOB 0aL10B
MeponpuATHS unca?]a - IIpaBuia HauKcaeHns 6a1JI0B nocJjie
4 3aBepLICHHuS
0aJ1J10B
aTTrecTanuu
[Mpuka3 wmm PacriopspkeHne 0 BKIIIOYEHUH MEPOIIPHUITHH B Y4€OHBIN Iporiecc, HaIndue
OTMETKH O NoceleHun Meponpustus. [lonTeepxaeHne oT qUPEKTOpa HUHCTUTYTA O
VyacTre B COOTBETCTBUH MEPOIPUSATHS TPO(UITIO IIOATOTOBKH.
Ty OJIMYHBIX bamn 3a KPM onpenenseTcs kak OTHOILIEHHE KOJIMYECTBA TOCEIEHHBIX MEPOIPUATHIH K
MEpONpPUATHSIX, Her [IPOBEJECHHBIM. MeponpusiTHe 3aCUUTHIBACTCS KaK MIOCEIEHHOE IPU YCIOBUU AKTUBHON Her 1-5
IIPOBOJUMBIX HA paboThl 00yyaroImerocs Ha MEPOIPHUSTHH: 03BYUNBAaHHUE BOIIPOCOB, YIACTHE B
Tepputopuu PI'Y JIUCKYCCHUSIX, TPOSIBIICHUN TIPU3HAKOB C(HOPMUPOBAHHOCTH COOTBETCTBYIOIINX
M. A.H. Kocrsirnna KOMITETCHIIUH H T.II.
Tocemenue npod- KPM MoxeT OBITh YITEHO TIO BCEM TUCIUTUINHAM,
OPHEHTALMOHHBIX ucnoas3yrommm bPC.
MEpPOLPUATHH IMpuka3 nnu Pacopsbkenue 06 y4acTiy B MEPOLPHUSATUM, HAJUYHE TTOATBEPIKICHUS
nocemenus Meponpustus. [loaTBepkaeHNE OT TUPEKTOpa HHCTUTYTA O COOTBETCTBUU
Yuactue B MEPOIPHUATHS TPO(IITIO TIOATOTOBKH.
Ty OJIMYHBIX .
Mo yon N bamn 3a KPM onpenenseTcs kak OTHOIIEHHE KOJIMYECTBA TOCEIEHHBIX MEPOIPUATHI K
- OI};O EIMHX BH’G Her [IPOBEJECHHBIM. MeponpusiTHe 3aCUUTHIBACTCS KaK MIOCEIIEHHOE IPU YCIOBUU AKTUBHON Her 1-4
TE Hfo i PIY paboThl 00yyaroIerocs Ha MEPOIPHUSTHH: 03BYUHBAaHHUE BOIIPOCOB, YIACTHE B
- pAp H iocmmHa JIUCKYCCHUSIX, TPOSIBIICHUN TIPU3HAKOB C(HOPMUPOBAHHOCTH COOTBETCTBYIOIINX
T KOMIETEHIUH U T.II.
KPM MokeT ObITh YUTEHO [0 BCEM ANCIMIUIMHAM, Hctions3ytomuM BPC.
v [Mpuka3 i Pacriopspkenne 06 opraHu3aliy /MM y4acTHH B MEpONpUSITHH. JIOKyMEHTEI, TOATBEPIKIAI0INe
HacTie nim y4acTHE U pe3ysbTaThl ydacTHs. COOTBETCTBHE COACPIKAaHUS JUCLMIIIMHBI U MEPOIPUATUS ONPEIEISIET
TIPH30BOC MCCTO B peanu3yromuil JUCIMIIINHY IPENoAaBaTellb. baibl 3a MEPOIPUATHS ONPEACIISIOTCS PEATN3YIOINM AUCLUILIIUHY
Yuactue XaKaTOHC MM HHOM MIPENOAABATENIEM Ha OCHOBAHUH NIPENOCTABICHHBIX JOKYMEHTOB.
(tocTrxeHns) B COpPEBHOBAHUMU C Her
podecCHOHANBHBIX | O(UIUAILHEIM ¢ KPM MokeT ObITh YYTEHO TOJIBKO B OJHOHM JUCHUITINHE, Ucttonb3ytommeil BPC (1o BeiOopy crynenTa).
KOHKypcax y4acTuem - -
PLY um. A.H OO0yuaromuiics MPOsBIII MPO(ECCHOHATBHBIN ITOAX0 K BHIIIOJIHEHUIO KOHKYPCHOTO
KoChIrMHa 3aJlaHus, 3aHsUT PU30BOE MECTO MIIM €T0 KOHKYpCHas paboTa BBITOJIHEHA Ha BEICOKOM Ja 1-2

podeCCHOHATIBHOM YPOBHE 03 TpyObIX OIIMOOK.
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Kputepun oneHnBaHus ¥ NpaBujia HaunciaeHus 0aioB 3a KPM

Tun KOHTDOMLHEIE Hauucnenue B
aJJ1 1IN
KOHTPOJbHO- | HamMeHnoBanme P 0aJ1J10B
- CPOKH M ANANA30H
PEeiTHHI0BOIO KPM IIpaBuia HauKcaeHns 6a1JI0B nocJjie 6
HIKAJIA PO3UH aJL10B
MepONpPHUATHSA 3aBeplUICHUA
0aJ10B
aTTecTAlNHU
O6yqafonmﬁc;1 Y4aCTBOBAJI B KOHKYPCE, BBIITOJIHNUII KOHKYPCHOC 3aJaHNEC MTOJIHOCTBIO U
B cpok. OHaKo ero pabora coJepKUT OIHOKH, TOMapKH WIIM HE COOTBETCTBYET 0-1
TEMATUKE NJUCHUITIIUHBI.
CepTI/I(l)I/IKaT WJIK UHBIC JOKYMCHT, MMOATBCPIKAAIONINEC YHACTUC U PE3YJIbTATHI YHACTUA B HAYYHBIX KOH(bepeHHI/IHX
MJIM UHBIX HAYYHBIX MCPOIIPUATUAX. CoOoTBETCTBHE COACPINKAaHUA TUCHUIUIMHBI U TpOoMIEe Ao 06yquI/1;1 OonpeacIsACT
peanmy}omnﬁ JAUCHUIUIMHY MTPEIIOoAaBaTCIib. Bamer 3a MEPOIIPHUATHSA ONPECACIIAIOTCA pCAIM3YIOINUM AUCHUIIIINHY
VyacTue B Haquoﬁ MperoaaBaTejicM Ha OCHOBAHUU IMTPCAOCTABJICHHBIX TOKYMCHTOB.
KOH(EPEHINY HITH KPM MokeT OBITh YYTEHO TOJIBKO B OJHOM JUCLUITINHE, Ucttonab3ytomeil BPC (o BeiOopy crynenTa).
Hayunas n/um HMHOM Hay4YHOM
MIpaKTHYECKas MEPOIPUSITHH B Her OOyuaromuiics IIpeICTaBIII AKTyaJIbHYIO M OPUTHHAIBHYIO padoTy,
pa60Ta KadyeCTBe COOTBCTCTBYIOUIYIO TEMATUKEC IUCHUIIINHBIL. Pabora ormeuena MIPpU30BbIM MCCTOM, 3.4
npeacrasurens PT'Y WHBIM 3HAKOM OTIIMYHS YJIH MIPEICTABISIET co00i mHTEepec B pamkax UT-
uM. A.H. Kocbiruna HAaIpaBJICHHUS. Jla
OO0yuatomuiics mpeIcTaBIIl (OpMalIbHYI0 paboTy, He NMEIONIeH TPU3HAKN HAYYHOH
pabotsl. PaboTa copepkuT ommOKH, MPU3HAKY TUIardaTa MM HE COOTBETCTBYET 0-2
HAy4YHOU TeMaTHKe 10 (hOPMATBHBIM ITPU3HAKAM.
Pabora BeImoNHEHA MOTHOCTHIO. HeT oMok B JIOTHYECKUX PaCCyKACHUSIX
Brinonnenue JlabopartopHas Her OCTBIO ev oo ormacc N paccyxae Ha 47-55
yeGHBIX 3a1aHHiT pa6ora W B peallsallii 3aJlaHus B BUIe (balina wiM BEITOJTHIEMOM MPOTPAMMEI.
Bo3MoxHO HanMMuue 01HOI HETOYHOCTU WJIHM OMUCKU, HE SIBIISIOIIUECS
CJICJICTBHEM HE3HAHUS WJIM HEMIOHMMAaHHUsI y9eOHOTO MaTepuala 1 He
BIUSIONICH HA (YHKIIMOHAbHBIE KadecTBa porpaMmbl. O0ydarommiics
MTOKA3aJI MOJHBIM 00heM 3HAHM, YMEHUI B OCBOCHUY MPOUICHHBIX TEM U
MPUMEHEHHUE UX Ha mpaktuke. PaboTa 3aureHa.
Pabora BeINONHEHA MOTHOCTHIO, HO BBIOpaH HEA(PPEKTUBHBIN aNTOPUTM W 38-46

MCTO/J pcain3aliuu, 000CHOBaHHI1 I1ATOB peuicHus HEAJOCTATOYHO.
HOHYH_ICHEI OJIHa OIIMOKA MK ABa-TpH HCA0UCTA, KOTOPBIC HC3HAYUTCIILHO

BJIMAKOT HAa KAQYCCTBO HpeHCTaBHeHHOﬁ pa60TBI. Pabora 3aureHa.
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Kputepun oneHnBaHus ¥ NpaBujia HaunciaeHus 0aioB 3a KPM

Tun Haunciaenue
KonTpoJsbHbie Bamn win
KOHTPOJbHO- | HamMeHnoBanme 0aJ1J10B
- CPOKH U AMANa30H
PEeiTHHI0BOIO KPM IIpaBuia HauKcaeHns 6a1JI0B nocJjie 6
IIKAJIa 3PpO3uH aJlJI0B
MeponpHuATHSA 3aBepuIeHUs!
0aJ1J10B
arTecTanuu
JonyieHs! 6oee 0AHOM OMMOKY HITH OoJiee ABYX-TpeX HEA0UETOB, KOTOpPHIE 30-37
OKa3bIBAIOT 3HAYHUTEIILHOE BIMSHKIE Ha IPEACTABIAEMBIN (aiii nin
KOMITBIOTEPHYIO MIPOrpaMMy, YXYAIAOT UX HHPOPMATHBHOCTD U
(yHKIMOHANTBbHBIE BO3MOXKHOCTH. PaboTa 3aureHa.
PaboTa BbImonHeHa He MOMHOCTHIO. JlonyeHs! rpyObie omnoku. daiiiet He 0-29
coiepkaT HeoOX0IuMOH HH(pOpMaIHK, KOMIIBIOTEpPHAs IPOrpaMMa BEIIAET
HeNpaBUWIbHBIE Pe3yJIbTAaThl IPH BHIYNCIIEHUH TECTOBBIX MPUMEpoB. PaboTa
HE 3a4TeHa.
Hroro] 0-70

5.3. IlpomexxyTouHas aTTecTauus:

®opMa POMeKYTOTHOM

Tumnosbie KOHTPOJIbHBIC 3a1aHUA U MHBIC MAaTEPHUAJIbI

dopmupyemMasi KOMIIETEHIIUS

arTecTanuu AJISl IPOBe/IeHUs] TPOMEKYTOYHOM ATTeCTAlNuU:
DK3aMeH: Bompoc 1. [IK-2:
KomnetorepHoe TectupoBanue | UTo Takoe mporpaMMHas HHXKEHEpHs? NA-TIK-2.1
a) Pa3zpaboTka nporpamMmHoro oGecrieueHusl. NA-TIK-2.2
0) YnpasneHue >KW3HEHHBIMU [IUKJIAMH TPOTPaMMHOT0 00eCIeUeHHS. NA-TIK-2.3
B) Co3nanue Han&KHBIX U 3P)EKTUBHBIX KOMIBIOTEPHBIX ITPOTPaMM. NA-TIK-2.4

r) Bcé€ Britenepeuuncnennoe.

Bompoc 2.

Kakue ocHOBHEIC Tambl )KU3HCHHOTO [UKJIa IPpOTrpaMMHOI0 obecrneueHus?
a) Amnanms Tpe60BaHHI>i, MPOCKTUPOBAHNEC, KOAUPOBAHUEC, TCCTUPOBAHUC, BHCAPCHUC U

COITPOBOXICHUC.

0) [loaroroBka, IIaHUpPOBaHUE, aHATIHN3 TPEOOBAHMIA, TPOESKTUPOBAHNE, KOAUPOBAHHE,
WHTErpalysi, TECTUPOBAHNE, BHEPEHHUE M CONIPOBOXK/ICHHE.
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B) Amnanms Tpe60BaHI/If/’I, MPOCKTUPOBAHNEC, KOAUPOBAHUC, TCCTUPOBAHUC, BHCAPCHUC U
COITPOBOXJICHUC.

F) HOZ[FOTOBKa, aHaJin3 Tpe60BaHI/If/’I, MPOCKTUPOBAHNEC, KOAUPOBAHUC, UHTCIrpallns,
TECTUPOBAHUC, BHCAPCHUC U COIIPOBOKICHUC.

Bompoc 14.

OnHo¥ U3 4acTO MUCHOIB3YEMBIX OMOINOTEUHBIX (PYHKIMN A7l pabOThI CO CTPOKOBBIMHU
MaccuBaMH Tuna char sBnsiercss pyHkuus strnemp(sl, s2, n), koropas

O KOmHMpyeT He OoJiee n CUMBOJIOB U3 CTPOKH s2 B s1 1 Bo3Bpamaer sl

o Jobaenser He OoJiee N CUMBOJIOB M3 CTPOKH S2 K s1 1 Bo3Bparaet s1

O CpaBHHUBAeT CTPOKY S| W mepBbIe N CHMBOJIOB CTPOKH S2

Bompoc 15.

B onpenenennn, B 00BABICHUN U TIPH BHI30BE OJHOH U TOH ke (PYHKIMU TUIIBI U TIOPSAOK
CIIeIOBaHUS TapaMETPOB

O JOJDKHBI COBIAAThH

O MOTYT YaCTHYHO HE COBIAJATh

O  JOJDKHBI Pa3HyaThCs

Bompoc 17.

Croco0 mepenadn apryMeHTOB, IIPH KOTOPOM (PYHKIHUS CO3AaET KONUH MepeaaBacMbIX
3HAa4YeHUH, Ha3bIBACTCS

O TmepeAayel apryMEHTOB IO CCBUIKE

O TmepeAayell apryMEHTOB IO YKa3aTero

O Tmepeaayell apryMEHTOB 10 3HAYCHUIO

Bompoc 19.

JonycTuM, B IporpaMMe HCIob3yeTcsl HekoTopas Gpynkuust Buaa void function 1(float&
v) { v=v*2.54; }. Kakoii BbI30B 3TOl (pyHKIHMH HOJKEH OBITH B TIaBHOM (DYHKLIUH
main() 115t pacdyera 3HaYCHUs BEIIECTBEHHOH MepeMeHHOH var?

o function_1(&var);

o function_1(var);

Bompoc 80.
[onutrka ocHoBHBIX npuHIMIOB OOII TakoBa, 4To, eciu QPyHKIMS SBIIACTCS WICHOM
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KJacca, oHa [[1]] mocTym K moJisM Kiacca.

Bompoc 101.
Ecnu moje maHHBIX KJIacca OIMMCAHO ¢ KIIOYEBBIM CIIOBOM Static, TO 3HAUEHHE 3TOr0 MO
Oyzer [[1]] anst Bcex 00BEKTOB TAaHHOTO KIlacca.

5.4. Kpurepuwn, mikanbl OEHUBAHHS TPOMEKYTOUYHON aTTeCTAMU YIeOHOW AUCIUTUTHHBL:

Pesynprar mpoMEXyTOUHOW arTecTalll OIpPEHeNsieTcsl Kak COOTBETCTBHE CYMMBbI HAaOpaHHBIX PEHTHHTOBBIX OaIOB 3a KOHTPOJBHO-PEHTHHIOBBHIC
MEpOTPHATHS TEKYIIEH aTTeCTallii U KOHTPOJIbHO-PEHTHHIOBBIX 0a/lioB, HAOpaHHBIX 32 MPOMEKYTOUHYIO arTecTannio. OLeHKa M0 AUCHUIIMHEI BBICTABISETCS B
cooTBeTCTBUH ¢ CHCTEMON OLIEHMBAaHMS pPE3yJlbTaTOB TEKYIIEro KOHTPOJIS W TNPOMEXYTOUHOW arTecTalluM, ONMHCAHHOM B JaHHOM JOKYMEHTE, a TaKke B
COOTBETCTBUU C METOAMKON HCIONIB30BaHUS OAIbHO-PEHTHHIOBOM CHUCTEMBI MPU pPEAM3alil OCHOBHBIX HPOQECCHOHAIBHBIX 00pa30BaTElIbHBIX IPOrpaMM
BbIcuIero o0pazoBanus MHCTUTYTa MHPOPMAIIMOHHBIX TEXHOJIOTHH U nH(poBol TpaHcopManuy.

®dopMa MPOMEKYTOUHOM
P p v IIxaael OeHUBAHUS

aTTecTanun K
UTEPUH OI€HHBAHUA
HanmeHoBaHMe OLIEHOYHOI O P P 100-6annbHast IMarubdanabHas
cpencTBa cucrema cucrema
DK3aMeH: 3a BBIMTOJTHEHUE KAXKIOTO TECTOBOTO 33aJ]aHUs HCITBITYEMOMY BhICTaBIsitoTCs | 21 — 30 b6annos 5 85% - 100%
KOMIIBIOTEPHOE TECTUPOBAHKE 0asuTbl. 3a MOTHOCTHIO MPABMIIBHBIN OTBET K KaXKJIOMY 3aJIaHUIO C BLIOOPOM 11 — 20 6annos 4 70% - 84%
OJHOTO NPABUIILHOTO Bap:I;/IaHTa BBICTaBHHgTCSI onuH Oat, 3a 6 — 10 6amos 3 55% - 69%
HEIMPaBIILHBI — HOJb. 32 3aJJaHKs ¢ BEIOOPOM HECKOJIBKUX TTPABHIILHBIX
P p X 1ip 0— 5 6annos 2 54% u menee
OTBETOB WJIM B 33/IaHUSX C COTIOCTABICHUSMU HCIILITYEMBIH MOXKET 549
(0]

noyryduTh MeHee 1 6aya. Hanmpumep, eciiv mpaBUIIBLHBIX OTBETOB B
3aJ]aHu¥ JIBa, TO 3a KXkl OH mosrydaeT 0,5 Oayuia, eciiu mpaBUIbHBIX
OTBETOB TPH, TO 3a KaXIbIH oH nomydaer 0,333 Oayia u T.1L.

[IpaBuna olleHKH BCETo TecTa:

BHE 3aBHCHMOCTHU OT KOJIMYECTBA 3aJIlaHU B TeCTe 00IIasi cymMmma OaljioB 3a
BCE MPaBUILHBIE OTBETHI IEPECUUTHIBACTCS TECTUPYIOIIECH KOMITBIOTEPHOMN
CHUCTEMOM B UTOTOBBIC Oauibl. 10 UTOroBEIX OamioB dkBHBaacHTHEI 100%
MPaBWIBHBIX OTBETOB. [|JIs1 TOT0, 4TOOKI MOIYYNUTh OTIAMYHYIO, XOPOIIYIO,
YAOBIETBOPUTEIBHYIO UM HEYAOBICTBOPUTEIBHYIO OLICHKH, UTOTOBBIC
0aJuTBI 32 TPOMEKYTOYHBIC aTTECTAI[UU KAXKIOTO CEMECTPa CKIIAIBIBAIOTCS
¢ OayutamMu 3a BBIMOJIHEHHBIC JIA00OpaTOPHBIC paboTHI.
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5.5.  Cucrema OLEHUBAHUS PE3YJIbTATOB TEKYIIETO KOHTPOJIS U IPOMEKYTOUHON
aTTECTalUU.

B cootBercTBHM ¢ MeToaMKO#l MCHONB30BaHMsl OalIbHO-PEUTHHIOBON CHCTEMBI MPH pealn3anui
OCHOBHBIX TNpOo(ecCHOHATIBHBIX 00pa3oBaTENbHBIX MNpPOTpaMM BbICIIero obpasoBanust HWHcTuTyTa
WH(POPMALTMOHHBIX TEXHOIOTUH W uu(poBol TpaHchopMaluy, OLEHKA MO AWUCLUIIIMHE BBICTABIISACTCS
o0ydJaroieMycs ¢ y4ETOM pe3yJIbTaToOB TeKYILEeH U MPOMEXKYTOUHOU aTTEeCTAIIH.

dopmMa KOHTPOJIS 100-0anabHas cucremMa [IaTudannbHas cucrema
Texkyuuii KOHTPOIIb:
- BBITIOJIHEHHE JTA0OPAaTOPHBIX paboT 0 — 55 6amnos 3a4TEHO/HE 3aUTEHO
- IocenieHne MpopOpPHUEHTALUOHHBIX 0 — 9 GamnoB 3a4TEHO/HE 3aU4TEHO
MEpONPUITHI
- yuacTue (JOCTHXEHHUs) B 0 — 3 bamna 3a4TEHO/HE 3aU4TEHO
podecCHOHANBHBIX KOHKYpCax
- Hay4yHas U/UIHN PaKTUYecKas 0 — 3 Gamna 3a4TEHO/HE 3aU4TEHO
pabota
[IpomexxyTouHas arrecTarus 0 - 30 6ayoB OTJINYHO
9K3AMEH XOPOILO
Hroro 3a mecroii cemecTp 0 - 100 6amioB YAOBIETBOPUTEIHEHO
9K3AMEH HEYJIOBJIETBOPUTEIHHO

[TosrydeHHBII COBOKYITHBIN pe3yIbTaT KOHBEPTUPYETCS B MATHOAIUTHHYIO CHCTEMY OIICHOK B
COOTBETCTBUH C TAOIUIEN:

100-0a11bHas cUCTEMA IIsaTudanabHasa cucreMa (OLEHKA MO M CI{UIJIMHE)
IK3aMeH
85 — 100 GamnoB OTJIIMYHO
70 — 84 Gamos XOPOILO
55 — 69 Gamnos YIOBJIETBOPUTENHHO
0 — 54 6annos HEYJIOBJIETBOPUTENHHO

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

Peanuzamuss mporpamMmbl  TIpeaycCMaTpUBAaeT HWCIONIB30BaHHWE B TMpolecce OOydYeHHs
CIIEYIOIIUX 00pa30BaTEIbHBIX TEXHOJIOTHH:

- poOJIeMHast JTICKITUS;

- MIPOEKTHAS JIeSATEIHOCTD;

- TPYIIOBBIE JUCKYCCUU;

— aHaJM3 CUTyalUid U UMUTALIMOHHBIX MOJIETIEH;

- MpernoaBaHue TUCIUTUTMHEI HA OCHOBE PE3yJIbTaTOB HAYYHBIX UCCIICIOBAHUIA;

- MOUCK U 00paboTKa HHPOPMAIIMH C UCTIONB30BaHUEM ceTH MHTEpHET;

- IMCTaHIIMOHHBIE 00pa30BaTeNbHbBIC TEXHOIOTHH;

- UCMOJIb30BAaHME Ha JIEKIMOHHBIX 3aHATHUSAX BHUIACOMATEPUATIOB U  HATJISATHBIX
rmocoowuii;

- caMmocTosTeNnbHas paboTa B CUCTEME KOMIBIOTEPHOTO TECTUPOBAHHSI.

7. IMPAKTUYECKASA HOAI'OTOBKA

[IpakTHdeckas MOArOTOBKA B paMKax y4eOHOH NUCHUIUIMHBI PeaTn3yeTcsl IpU MPOBEICHUN
MPAKTUYECKUX 3aHATHI U 1a00paTOPHBIX paboT, MOCKOJIBKY OHHM MPETyCMAaTPUBAIOT Mepeaavy
yueOHOl wuHpopMaruu  0o0ydaloIuMcs, KOoTopas HeoOXoauMma Uil IOCJEAYIOIIETO
BBITIOJTHEHUS IPAKTUYECKON pabOTHI.
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8. OPTAHU3BAIIUA OBPA3OBATEJIBHOI'O ITPOUHECCA JJIsA JIML C
OI'PAHUYEHHBIMHA BO3MOKXHOCTSAMMU 31OPOBbsA

HpI/I OGy‘IeHI/II/I Jany ¢ OIrpaHUYCHHBIMU  BO3MOKHOCTAMH 3I0POBbA W HWHBAJIMI0B
WCIONIL3YIOTCS TOAXObI, CIOCOOCTBYIOIINE CO3MaHHI0 Oe30apbepHOl 00pa3oBaTENbHON CpPEIbI:
TEXHOJIOTUHU ,Z[I/I(b(bepeHHI/IaHI/II/I U MHAWBUAYAJIIbHOTO OGy‘IeHI/IH, MNPUMCHCHUC COOTBCTCTBYIOIIUX
MCETOJUK IIO pa60Te C HHBAJIMIaMH, HUCIIOJIB30BAHUC CPCACTB AUCTAHIHUOHHOTO OGH.[CHI/IH,
MNPOBCACHUC OOIOJHUTCIBbHBIX WHAWBUIYAJIbHBIX KOHcyHBTaHI/Iﬁ o MU3y4YaCMbIM TCOPCTUUCCKUM
BOIIpOCaM UM IMPAKTHYCCKUM 3aHATHAM, OKa3aHWC IOMOINU IPHU IMOATOTOBKE K HpOMe)KyTO‘IHOfI
arTTecTaluu.

[Tpu HeoOxomumocTH pabodyas Mmporpamma JUCHUIUIMHBI MOKET OBITh aJanTHpOBaHA IS
obecriedeHus: 00pa30BaTEIbHOTO MPOIIECca JIMIaM ¢ OrPaHUYCHHBIMU BO3MOYKHOCTSIMH 3710POBbBS, B
TOM HHUCJIC JIA JUCTAHILIMOHHOI'O OGy‘IeHI/IH.

VYueOHble U KOHTPOJIbHO-M3MEPUTENIbHBIE MaTepualibl TMPEACTaBIIOTCS B (hopmax,
AOCTYIIHBIX IJId U3Y4YCHHA CTyACHTAMU C OCOGBIMI/I 06pa3OBaTeJIBHBIMI/I HOTpeGHOCTHMI/I C yUcTOM
HO30JIOTHYCCKUX I'PYIIIT HMHBAJIUAOB:

I[JBI MNOATOTOBKHU K OTBCTY Ha MPAKTUYCCKOM 3aHATUHU, CTyACHTAM C OrpaHUYCHHBIMH
BO3MOXKHOCTAMMU 3J0POBbA CPCAHCC BPCM YBCIMYUBACTCA 11O CPABHCHUIO CO CPCIHHUM BPCMCHCM
IIOATOTOBKU OGBI‘IHOFO CTYJACHTA.

I[JBI CTYACHTOB C HUHBAJIUAHOCTBIO WX C OrpaHUYCHHBIMHU BO3MOXHOCTSAMU 3I0POBbA
dopma TmpoBeACHUS TEKylled W TNPOMEXKYTOYHOM aTTECTallMd YCTAHABJIMBAETCS C Y4YeTOM
WHIUBUAYATHHBIX TICHXO(PHU3UIECKIX 0COOCHHOCTEH (YCTHO, MMCBMEHHO Ha Oymare, MMCbMEHHO Ha
KOMIIbIOTEpE, B (hOpME TECTUPOBAHUS U T.11.).

HpOMe)KyTO‘IHaSI arrecraiuusa 1mo JUCHUIINIMHE MOXKCT IMPOBOAUTHLCA B HCCKOJIBKO 3TAIllOB B
dbopMe pyOEKHOTO KOHTPOJS IO 3aBEPIICHUI0 HM3YyYEHHUs OTICNIbHBIX TeM IUCHHUIUIMHBL [lpu
HCOGXOZ[I/IMOCTI/I CTYACHTY MNPCAOCTABJIACTCA NOIOJHHUTCIBHOC BpEMs JIsI MOATOTOBKKU OTBCTA Ha
3a4eTe WK IK3aMeHE.

JUIst OCyIECTBIICHHs MPOLIEAYyp TEKYLIEro KOHTPOJIS YCIEBAEMOCTH U IPOMEXKYTOYHOU
arTecralnuu 06yqaloumxc;1 CO3Mar0TCA, IIpHU HCOGXOZ[I/IMOCTI/I, (bOH,Z[BI OIICHOYHBIX CPCACTB,
AnalTUPOBAHHBIC UIA JIMIL C OTPaHUYCHHBIMU BO3MOKHOCTAMHA 3J0POBbA U IMO3BOJIAIOIINC OLUCHUTD
JIOCTIDKEHHE HMMH 3allJJaHHPOBAaHHBIX B OCHOBHOWM 00pa3oBaTelbHOM NporpaMme pe3ysbTaToB
oOyueHUss U YpOBEHb COPMHUPOBAHHOCTH BCEX KOMIIETEHIUH, 3asBICHHBIX B 00pa3oBaTeIbHOMN
nporpamme.

9. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JJUCHHUIIJINHBI

XapakTepucTUKa MaTepHaATbHO-TEXHHUYECKOr0 00eCleueHusl AMCUUIUIMHBI COOTBETCTBYET
tpeboBanusmu ®I'OC BO.

MartepuanbHO-TEXHUYECKOE OOeCTeueHUe AUCIUILTMHBI MPU OOYYCHHH C HCIOIh30BaHUEM
TPAAUIIMOHHBIX TEXHOJOTUH O0yUeHUSI.

HaumeHoBaHmne y4eOHBIX ayIUTOPHIi, 1abopaTopui, OcHalIEHHOCTH Y4YeOHBIX Ay TUTOPHIA, 1a00paTopmii,
MAaCTEpPCKHX, ONOJINOTEK, CIIOPT32J10B, MOMeIIeHUI MAaCTEPCKHX, ON0JIMOTEK, CIOPTHBHBIX 32J10B,

JJISl XpAHEHHS U NPO(PHIAKTHYECKOT0 TOMeIeHU ! VISl XPAHEHHs U NPO(PHIAKTHYECKOro
00CTyKUBAHUS Y1e0HOT0 000PYA0BAHHUS H T.II. 00CJTyKUBAHUS Y1e0HOT0 000PYA0BAHHUS H T.II.

119071, r. MockBa, Maunsbliit Kaayaxckuii nepeyiok, nom 1, crpoenue 3

ayZAMTOPHUH JJIsl IPOBEICHUS 3aHITUI JIEKIIMOHHOTO | KOMIUIEKT y4eOHO# MebenH,

THIA TEXHUYECKUE CPEICTBA O0YUEHUS, CIyKalue s
npeacTaBIeHUs y4eOHOH nHpOopMaIiy O0NbLION
ayJIUTOpHUH:

— KOMITBIOTEPHAS TEXHUKA (HOYTOYK/KOMITBIOTED);
— TPOEKTOP;
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HaumeHoBaHue yueOHBIX ayIUTOPHIi, 1abopaTopui,
MAaCTEpPCKHUX, ONOJINOTEK, CIIOPT32J10B, MOMeIIeHU
AJIS1 XpaHEeHHUsI ¥ MPOPUIAKTHIECKOT0
00CTyKUBAHUS Y1e0HOT0 000PYA0BAHHUS H T.II.

OcHalIEHHOCTH Y4YeOHBIX Ay IUTOPHIA, 1a0opaTopmHii,
MAaCTEpPCKHX, ON0JIMOTEK, CIOPTHBHBIX 32J10B,
TOMeIeHN ! VISl XPAHEHH U NPO(PHIAKTHYECKOro
00CTy’KUBAHUS Y1e0OHOT0 000PYA0BAHHUS H T.II.

— DJKpaH.

AyAUTOpHU U1 IPOBECACHUSA MMPAKTHUYCCKUX
BaHHTI/If/’I, BBITTOJTHCHU AL Ha60paT0pHI>IX pa60T,
3aHATUH 110 HpaKTH‘-IeCKOfI IIOATOTOBKCE,
TpYNIIOBBIX U MHAUBUAYAJTbHBIX KOHCYJ'IBTaLII/If/’I,
TCKYHICTO KOHTPOJIA U HpOMe)KYTO‘{HOﬁ
aTTeCTalnun

KOMIUIEKT yueOHoi Mebenn,

TEXHUYECKUE CPEICTBA O0YUEHUS, CIyKalue A

npeacTaBIeHUs y4eOHOH nHpopMaIiy O0NbLION

ayIUTOpHUH:

— KOMIIBIOTEpHAs TEXHUKa (HOYTOYK/KOMIIBIOTED);

— TPOEKTOp;

— DKpaH;

— TepCOHAIbHBIC KOMIIBIOTEPHI, MOAKIIOUEHHBIE K
cetn MHTEepHET.

IMomeneHus 17151 CAMOCTOSTENBHOI PadoTHI
00yJaroIIuxcs

OCHAIIEHHOCTH MOMEIIEHHI AJIS CaMOCTOATEIbLHOM
padoThI 00yualOLIUXCS

YUTAJIBHBINA 3aJ1 OMOJIMOTEKH:

— KOMIIBIOTCpHAas TCXHUKA,
INOAKIIYCHHE K CCTH «I/IHTepHeT»

MartepuanbHO-TEXHUYECKOE oOecrieueHne Y4eOHON UCIUTUIMHBI

HCIOJIb30BAHHUEM 3JICKTPOHHOI'O OGy‘IeHI/IH U JUCTAaHIIMOHHBIX OGp&SOB&TCHBHBIX TEXHOJIOTHH.

npu OoO0y4YeHUu C

Heo0xoaumoe o0opynoBanue IMapameTpsbl

TexHn4yeckne TPeGOBAHUA

[epconansubiil kommsioTep/ | Beb-Opaysep

Bepcnﬁ mporpaMMHOIO o0ecreueHus He HIKE:

HOYTOYK/TLTAHIIIET, Chrome 72, Opera 59, Firefox 66, Edge 79,
Kamepa, Annexc.bpaysep 19.3
MUKPO(]OH, OneparnmonHas cucreMa | Bepcus mporpaMMHOTo oOecTieueHUs He HUXKE:
TUHAMUKH, Windows 7, macOS 10.12 «Sierra», Linux
noctyn B ceTh UHTepHeT Beb6-kamepa 640x480, 15 xagpos/c

MukpodoH mo60i

JluHaMuky (KOJIOHKH WK | JTFOOBIC

HayITHUKH)

Certb (MHTEpHET)

[locrostHHas ckopocTh He MeHee 192 kbut/c

TexHooruyeckoe  o0ecreueHue
HCIIOJIBb30BAHHUCM AJICMCHTOB

YHUBEPCUTETA.

peanu3anuu
NIEKTPOHHOHI

nporpamMmal OCYIICCTBIIACTCA

MH(POPMAIIMOHHO-00pa30BaTEIbHOMN

C

cpensl
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10. YYEBHO-METOJUYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHUE YYEFHOU JUCHUIJIAHBI

Bua nuznanus Anpec caiita 9bC KoiuuecTBo
Ne I'on WU 3JIEKTPOHHOI0 pecypca IK3EMILIAPOB B
ABTOP(bI) HanmeHnoBaHue u3gaHus (yueOnuk, YII, HN3naTenbcTBo .
10011 MII u 1p.) H3IAHUA (Ganoansaemca 013 u30anuii 6 Ooud/noTexe
p- 91eKMPOHHOM 8Ude) YuuBepcurera
10.1 OcHoBHas nUTEpaTypa, B TOM YHCIE MIEKTPOHHBIE N3TaHUS
1 ViopManonHbie VaeGHoe https://znanium.com/catalog/docu | -
Cunatopos C.B. pMatl M.: ®nunTa 2021 ment?id=374932
TEXHOJIOTHH nocobue
2 TporpamMHast HHKEHEPHS, VYuebHuk s Mockaa : https://urait.ru/bcode/534516 )
YeptroBa, E. A. BusyansHOe MoaenupoBanue . 2024
BY30B WznatensctBo FOpaiit
MPOTPaMMHBIX CHCTEM
3 TporpaMMHast HHKEHEPHS, VYuebHuk s Mockaa : https://urait.ru/bcode/537884 )
JlaBpumesa, E. M. | [Tapagurmsl, TEXHOJIOTHH U N 2024
CASE-cpencTsa BY30B MznarensctBo FOpaiit
4 Hemmoga T.U., [IporpamMmupoBanue Ha si3pIke | Y4yeOHOE M.: U DOPYM: 2024 https://znanium.ru/catalog/docum | -
lNonora C.1O., BBICOKOTO YPOBHSL. rmocooue NHOPA-M ent?id=432187
TepentreB A.1.; [IporpammupoBanue Ha s3bIKE
nox pexn. JLT. C++
["arapuHoii.
10.2 [lononHUTENbHAs IUTEPATypa, B TOM YHCIIE 3JEKTPOHHbBIE U31aHUS
1 [InotaukoBa H.I'. Wndopmaruka u VYuebHoe M.: PUOP 2021 https://znanium.com/catalog/docu | -
WH(POPMAaMOHHO- nocoOue ment?id=370445
KOMMYHHKaIOHHBIE
texnosoruu (MKT)
2 I'op6aros C.M., Wndopmannonusie VYuebHoe M.: MUCuC 2016 https://znanium.com/catalog/docu
Tapacos 10.C., TEXHOJIOTHH nocobue ment?id=371025 -
Haymosa M.T.
3 denotosa E.JL. Wndopmannonusie VYuebHoe M.: Uznarensckuit 2022 https://znanium.com/catalog/docu | -
TEXHOJIOTHH M CUCTEMBI rocobue Hom ®OPYM ment?id=386738
4 M. B. Ornesa, E. [IporpamMmupoBanue Ha si3pIke | YdyeOHOE M.: M3parenseTBO 2024 https://urait.ru/bcode/555533 -
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| B. Kynpuna | C++: npakTu4eckuil Kypc | nocoOue | IOpaiit | |

10.3 Metoauueckue Matepuaisl (YKa3aHus, pEKOMEHIALNHU 110 OCBOSHHIO JUCUUILTHHBI (Moayist) aBTopoB PI'Y um. A. H. Koceirnna)
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11. HNHP®OPMAILIHMNOHHOE OBECHHEYHEHUE YYEBHOI'O ITPOIECCA

11.1. Pecypcsl aneKkTpoHHON OMOIMOTEKH, HHPOPMALMOHHO-CIIPABOYHBIE CHCTEMBI
U ipodeccuoHabHBIE 0a3bl JaHHBIX:

Ne i | DnekTpoHHbBbIE YuyeOHbIE U3IaHUS, JJTEKTPOHHBbIE 00pPa30BaTelIbHbIE PECYPChI

1. OB C «Jlanvy http://www.e.lanbook.com/

2. «Znanium.comy HaAY4HO-U30amenbcko2o yenmpa «Mngpa-My
http://znanium.com/

3. Onexmponnvie uzoanus «PI'Y um. A.H. Kocvieuna» na niamgpopme 365C «Znanium.comy
http://znanium.com/

4. 3BbC «MIBUC» http://dlib.castview.com/

5. OGpasoBarenbHas miathopma «FOPANT
https://urait.ru/

IIpodeccnonanbHbie 6a3bl JAHHBIX, HH(POPMALNHOHHEBIE CIIPABOYHBIE CHCTEMBbI

1. Scopus https://www.scopus.com (MexIyHapoaHash yHUBepcaibHas pedepaTuBHas Oaza
TaHHBIX, WHACKCHpyomas Oomee 21 ThIC. HAaWMMEHOBAaHUN HAyYHO-TEXHHUYECKUX,
TYMaHUTAPHBIX U MEIUIIMHCKHUX KYPHAJIOB, MaTepualloB KoH(pepeHuii npumepHo 5000
MEXTyHapOIHBIX U3/1aTEILCTB);

2. Hayunas osnextponnas OubOnmorexka eLIBRARY.RU https://elibrary.ru (kpynHeirmii
poccuiickuii MH(OOPMAIIMOHHBIA TOPTaJ B 00JacTU HAYKH, TEXHOJOTHH, MEIUIIMHBI U
o0pazoBaHus);

3. baza mammbix B mmpe Academic Search Complete - oOmupHas MOTHOTEKCTOBAas HAYYHO-
uccienoBarenbckas. CoIepKUT MOJIHBIE TEKCTI THICSY PELIEH3UPYSMBIX HAYYHBIX )KYPHAJIOB IO
XUMUH, MAIIMHOCTPOCHUIO, pU3nKe, Onosoruu. http://search.ebscohost.com

11.2. TlepedyeHb mporpaMMHOTO OOECIICUCHUS
Neni/m | IIporpammHoe o0ecniedeHue PEKBHIHTLI OATBEp:AAAIOWEro
aokyMeHTa/ CBOOOJHO pacnpocTpaHseMoe

1. Windows 10 Pro, MS Office 2019 KoHTpakT Ne 18-DA-44-19 ot 20.05.2019

2. Microsoft Visual Studio KOHTpakT Ne 18-0A-44-19 ot 20.05.2019

3. Embarcadero C++Builder RAD Studio Ne 15-02.01-2459 o1 21.12.2021
Professional Academic Concurrent License Embarcadero License Certificate: #546431,

#546432, #546433, #546434, #546435

4. Code::Blocks — cBoGoaHas CB000IHO pacpocTpaHsieMoe Ha YCIOBHAX
KpoccmiatopMeHHas cpejia pa3padoTKH GNU General Public License v.3.

5. Visual Studio Community CBobonHO pacnpocTpaHsiemMas cpesia

pa3paboTKH.

6. Visual Studio Code CBo0onHO pacnpocTpaHsiemMas cpesia

pa3paboTKH.
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JIUCT YUETA OBHOBJIEHUM PABOYEMN [TIPOTPAMMBI YYEBHOM
JTUCIUTIINHBI

B pabouyio mnporpammy y4ueOHOW AMCHUIUIMHBI BHECEHBl W3MEHEHMS/OOHOBIICHUS U
YTBEPKJICHBI Ha 3aCeaHuM Kadeapbl:

Ne roj XapakTep W3MeHeHUi1/00HOBIeHUIT HOMep IPOTOKOJIA
O0OHOBJICHHA ¢ YKazaHHMeM pa3jeJia W 1aTa 3aceJaHus
PIIX Kkadeapsl




