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HpI/IJ'IO)KeHI/IHZ 1. DOoHJ OIIEHOYHBIX CpCACTB Ui IPOBCACHUS HpOMeX(YTOHHOﬁ aTrTeCTaluun.

[Mpunoxenus: 2. [11abioH 3a1aHust HA KypCOBOM MPOEKT.



1. [lepevyens NIaHUPYeMBbIX pe3yJIbTATOB 00y4eHUs MO IMCIUIINHE, COOTHECEHHBIX C IJIAHMPYEMbIMH pPe3yJibTATAMHU OCBOEHHS 00pa-

30BaTeJbHOMH NMPOrpaMMbl.

B pesynbraTe 1715 ocBoeHUsI 00pa30BaTeabHON MPOorpaMMbl OakaiaBpraTa 00yJaroluiics JOMKEeH OBIAJIeTh CIEAYIOIUMU pe3yibTaTaMu 00y-

YCHUSA MO0 AUCHUILINHE:

Ko n naumenoBanue
KOMIIETEHIINU

KOI[ U HAMMCHOBAHUC MHUKATOpA
JOCTHIXKCHUS KOMIICTCHIIUN

[TnarupyemMble pe3ynbTaThl 00yUCHHS
(eckpunTOopsl)

OIIK-8

CriocobeH pa3pabaThiBaTh AITOPUTMBI
U IPOrpamMMBbl, IIPUTOJHBIE i IPAK-
THYECKOT'O MMPUMEHEHUS

OIIK-8.1

CocraBieHne aaropuTMOB, HalM-
CaHUE IPOrpaMM M OTJIafKa KOJOB
Ha TPOLEAYPHOM S3BIKE IMPOTpaM-
MHPOBaHUS.

3HaTh:

00 anropurmax u 0Jok-cxemax aiaropurmos (3H-1);

0 CHHTAaKCHCE M CEMaHTHKE si3bIka iporpammupoBanus Cu (3H-2);
HpeCTaBlICHNE JaHHBIX B Iporpamme Ha sizbike Cu (3H-3);
omnepatopsl si3bika Cu (3H-4);

CTPYKTYypHBIC THIIbI JaHHBIX B Cu (3H-5);

nporeayps! 1 Gpyukuuu B si3bike Cu (3H-6);

0COOCHHOCTH Tepeaayn napamerpos B ¢pyukiuu (3H-7);

kiaccel mamsitu B Cu (3H-8);

0COOCHHOCTH MporpaMmmupoBankst pekypcun (3H-9);

azpecanuto quHamudeckoi namstu (3H-10);

ocobeHHOCTH paboThI ¢ daitnamu Ha s3bike Cu (3H-11);

00 apryMeHTax KOMaHIHOU CTpOKH 1 Makpocax (3H-12).

Ymers:

110 33JJAaHHI0 Pa3padoOTaTh ATOPUTM PELICHUS 33a]]aud B Pean30BaTh
IpOrpaMMy Ha MPOLEAYPHOM si3bIke nporpammupoBanus (Y-1).
Baanern:

HaBBIKAMH pa3pabOTKH aTOPUTMOB M IMPOTPaMM Ha TIPOIIETyPHOM SI3bI-
ke nmporpammupoBanus (H-1).

OIIK-8.2

CocraneHne anropuTMOB, Halu-
CaHMe MPOTPaMM H OTJIaJIKa KOJOB
Ha 00BEKTHO-OPUEHTUPOBAHHOM
SI3BIKE TIPOTPAMMHUPOBAHHUSL.

3HaTh:

o kiaccax B C++ u mexanusmax unkancysiun (3H-13);

MeXaHU3Mbl OpraHu3aiuu HacienaoBanus B C++ (3H-14);

MEXaHHU3MbI Opranu3anuu noaumopdusma B C++ (3H-15);

MOTOKOBBIE KJIacChl BBOa-BbiBo1a B C++ (3H-16).

Ymern:

T10 33/1aHHI0 pa3padoTaTh arOPUTM PELIEHUS 3aJaul U peann30BaTh
porpaMMy Ha 0ObEKTHO-OPHUEHTUPOBAHHOM SI3bIKE MPOTPaMMHUPOBAHUS




Kox u HaumenoBanue
KOMIIETEHIIUH

Kon n HanmMeHoBaHHe HHIUKATOPA
IOCTHKEHUS KOMITETEHIIUHA

[Tnanupyemble pe3yabTaTbl 00ydeHUs
(mecKpHUITOPHI)

(Y-2).

Baanern:

HaBBIKAMU pa3pabOTKH aIrOPUTMOB U IPOrpaMM Ha 00BEKTHO-
OPHEHTHPOBAHHOM s3bIKe IporpammupoBanus (H-2).

MK-5

Cnocob6eH pa3pabarbiBaTh TPEOOBAHUS
U IPOEKTUPOBATH MPOTPaMMHOE 0Oec-
TICUCHUE

IIK-5.1
Pa3paboTka anropuTMOB pelIeHUs
IIOCTABJICHHBIX 3a7au.

3HaTth:

00 anroputMmax u 010K-cxemax anroputmon (3H-17).
Ymers:

10 3a/IaHKI0 pa3paboTaTh ATOPUTM pereHus 3aaauu (V-3).
Baagern:

HaBbIKaMH pa3paboTku aaroputmos (H-3).

MK-5.2

COSI[aHI/IC IIporpaMMHOIo KoJia B
COOTBCTCTBHUH C TCXHNYCCKHUM 3a1a-
HUEM.

3HaTh:

HHCTPpYMEHTAJIbHBIE CpeicTBa pa3paborku mporpamm (3H-18);
OCHOBHbBIE CXEMbI TPOeKTHpOBanus nmporpamm (3H-19).

Ymers:

pa3pabaThIBaTh MPOrPAMMHBIN KOJI B COOTBETCTBUH ¢ 3aaaHueM (Y-4).
Baagern:

HaBBIKAMU Pa3padOTKH MPOrpaMM B COOTBETCTBHU ¢ 3amanuem (H-4).




2. MecTO AUCUMIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl.

Jucuunnuna «HDopMaoHHbIE TEXHOJIOTHH U MPOTPaMMHUPOBAaHUE» OTHOCUTCS K 005-
3arenpHOM dactu broka 1 «/lucnumummHbe) 00pa3oBaTeNbHON MPOrpaMMbl OakaaaBpHaTra
(51.0.10) u u3y4aercs Ha 1 Kypce Ha 3MMHEH U JIETHEH CECCHU U HA BTOPOM Kypce Ha 3UMHCH
CECCHH.

CTyaeHT N0KEeH MMETh HadajbHbIE CBEACHHUS O KOMIIBIOTEpAX U NMPOrPaMMUPOBAHUU B
00BéMe mKonbHOTO Kypca uH(popmaruku. [lomydeHHbIe B mporiecce W3Y4eHUs JTUCIUTITUHBI
«HpopMaliOHHbIE TEXHOJOTUU U MPOrpaMMHUpPOBAHUE» 3HAHHS, YMEHUS U HaBBIKM MOTYT
OBITH MCMOJIB30BaHbl NMPU U3YYEHUU TUCHUIUIMH «METO/Ibl ONTUMHU3aLUNY, «JIMHrBUCTHYECKOE
U MporpaMMHOE oOecredyeHre aBTOMAaTHU3WPOBAHHBIX MH(DOPMALMOHHBIX cUcTeM», «Kommbio-
TEPHOE MOJICIMPOBAHUE B XUMHUHU U XUMUUYECKOU TEXHOJIOTUNY, «I eOMeTpruecKoe Mo IeTupOoBa-
HUE€ B XUMHUHM U XUMUYECKON TeXHOJOrun», «CpeacTa BU3yallM3aluy JAHHBIX», IIPU MPOXO0XK-
JEHUN y4eOHOM, MPOU3BOJCTBEHHOW W MPEIIUIUIOMHON TMPAKTUKH, a TAKXKE MPHU BBIMOJTHCHUN
BBIITYCKHOMN KBaTU(UKAMOHHON pabOTHI.

3. O0beM IUCHHUILINHBI.

Bcero,
aKaJeMHYCCKHX YacoB

Bun yae6HO# paboThI

1 kypc 3umHss | 1 Kypce neTHsist | 2 Kypce 3UM-
ceccus ceccus HSISL CECCHUST
OO01asi TPy/10€eMKOCTh THCHMIIHHBI 1/36 3/108 4/144
(3a4ETHBIX €AUHUIY aKaJIEMUYECKHX YaCOB)
KonrakTHas padora ¢ npenogaBareinem: 8 10 14
3aHATHUS JIEKIIUOHHOTO THIIA 4 4 4
3aHSATHUS] CEMUHAPCKOTO THUIIA, B T.4. 4 6 8
CEMHUHApBI, MPAKTUICCKUE 3aHATHUS 4(1) 6(1) 8(2)
(B T.4. mMpaKTHYECKasl MOJITOTOBKA)
nabopaTopHbie pabOThI

kypcooe npoektuposanue (KP nmm KIT) KII

KCP (KPII) 2

Jpyrye BUbl KOHTAaKTHOM paboThI

CamocrosiTe1bHas padora 28 89 121
®opma Texkymero koutpoas (Kp, pede- Kp (3 mr)
pat, PT'P, acce) TectupoBanue Kp (2 wr)

®opma npome:xxkyTouHoi arrecranun (KP,
KITI, 3auer, sx3ameH)

Dk3amen (9)

KII, sx3amen

)




4. Copep:kaHue TUCHUNIHHBI.

4.1. Pa3nespl AMCHUILIMHBI U BUABI 3aHATHIL.

3aHATHSA Cce-
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1. | OcHOBBI AITOPUTMH3AIINN U 1 1 24 OIIK-8, OIIK-8.1,
MIpOrpaMMHPOBAHUE C UC- ITK-5 IIK-5.1,
MOJIb30BAHUEM CKaJISIPHBIX IK-5.2
THIIOB JAHHBIX
2. | CTpyKTypHBbIE THUIIBI 1aH- 1 1 24 OIIK-8, OI1K-8.1,
HBIX U MOZYJIbHOE MPO- I1K-5 [IK-5.1,
IrpaMMHUPOBAHHE I1K-5.2
3. | Opranu3anys JaHHBIX Ha 2 2 25 OIIK-8, OI1K-8.1,
BHEIIHHUX HOCUTEIISIX U B [1IK-5 TIK-5.1,
ONEepaTUBHON MAMSITH I1K-5.2
4. | Unakancymsus. Knaccel B 2 4 41 OIIK-8, OIIK-8.2,
C++ u cpencTBa UX MOCTPO- [1IK-5 TIK-5.1,
EeHUs I1IK-5.2
5. | Hacinenosanue 2 4 41 OIIK-8, OIIK-8.2,
I1K-5 I1K-5.1,
I1K-5.2
6. | Ilomumopdusm 2 4 41 OIIK-8, OIIK-8.2,
I1K-5 I1K-5.1,
I1K-5.2
7. | Knaccel TOTOKOB BBOJIa- 2 2 42 OI1K-8, OI1K-8.2,
BEBIBOJIA [1K-5 TIK-5.1,
I1K-5.2
Hroro no miany 12 18 238




4.2. 3aHATHA JEeKINOHHOr0 TUIIA.

Ne
paszena auc-
LIUIUIMHBI

HaumeHnoBaHue TeMbI
U KpaTKO€ COJIep>KaHNE 3aHATUS

O0neM,
aKaJl. 4achl

MuanoBanuonuas
dbopma

1

CHHTakcHC M CEMAaHTHKAa YHUBEPCAJIBHOTO S3bIKA
IIPOIPaMMHUPOBAHNUS BHICOKOI'O YPOBHSI.

Crpykrypa nporpammel. OnucaHue JaHHBIX, KOH-
CTaHTbl U IE€peMEHHbIC. TUIbI NepeMEHHBIX. BbI-
paxxeHusa. Oneparop npucBanbanud. [Ipouenypsr
BBOAA-BbIBOIA.  llocTpoeHue  BBIYMCIMTENBHBIX
MPOTPaMM JIMHEHHOU CTPYKTYPHI.

OcCHOBHBIE U JIONOJHUTEIbHBIE CTPYKTYPHBIE KOH-
CTPYKLHUHU YIPABICHUS IPOLECCOM BBIUYHUCICHUM U
UX peaju3alys oneparopaMu s3bIKa: YCIOBHOMU Ile-
pelauu yrpasieHHs, BbIOOpa, KOHCTPYKIMH IHUK-
noB. OpraHuzanys HOporpaMM pPa3BETBICHHONM U
LIUKINYECKOH CTPYKTYpPhl Ha IPUMEpPE pPELICHUs
3a[a4 BBIYMCIIUTEIBHON MaTeMaTHKH: MPUOIKEH-
HOE€ BBIYMCIIEHUE KOPHA (YHKIUH, TPUOIMKEHHOEe
BBIUMCJIEHUE CYMMBI CXOJSIIETrOocsi OECKOHEUHOIro

psioa U ap.

1

JI, MK

CTpyKTypHBIE THUIBl JAHHBIX: MAacCHUBBI, CTPOKH U
3anucu  (CTpykTypbl). [IporpammupoBanue c wuc-
[I0JIb30BAHNUEM CTPYKTYPHBIX TUIIOB JaHHBIX: 00pa-
00TKa MacCUBOB, MAaTPUI] U TEKCTOB.

[Mponenyps! u ¢pyukuuu. Gopmanbhelie U pakTuye-
ckue napamertpsl. [lepenaya napameTpos mo 3Have-
HUIO U CCbUIKE. Bpemst )KM3HM W BUIMMOCTb IEpe-
MeHHbIX. Opranuzaius OUOIMOTEK MOAIPOrpamMm
(Mmonynu). CpencrBa co3JaHMsl YHUBEPCAIbHBIX
noanporpamMm. Pexypcens.

Tuns! ¢aitnos: TekcToBble (hailyibl U Bailsibl KOMIO-
HeHTOB. CTaHIapTHBIE MPOLEAYPHl U PYHKIUHU LIS
paboThlI ¢ daitnamu.

Anpecaiiusi OnepaTUBHOM MaMsATH. YKazaTeld MU
olepaluu HajJ HUMH. JlMHaAMH4yeckoe pacrpernene-
HUEe TaMsaTd. JIMHaMU4YecKkue CTPYKTYPHl JaHHBIX:
OJIHO- M JIBYXCBSI3HbIE CIIUCKHU, OY€pellb, CTEK, JIEK,
rpad, GMHapHbBIE COPTUPOBAHHBIE 1EPEBbSI.

KuzHeHHBIN MK pa3pabOTKU MporpamMM. OTarlbl
pa3zpabotku. dopmanuzanus U AITOPUTMHU3ALUS
3agad. [lpunmunsl odopmieHre NPOrpaMMHOTO
koza. [IpoBepka u oTiaaka mporpaMMHOIO Koja.




No
paszzena awuc-
LUIUIUHBI

HanmenoBanue TeMbI
Y KpaTKoe COoAep KaHue 3aHATHS

O0newM,
aKaj. 4achl

MNuanoBanunonHas
dbopma

4

TexHonorust 00BEKTHO-OPUEHTHPOBAHHOTO TPOEK-
tupoBanus (OOII). PaznoBumnoctu si3eikoB OOIN.
Azpik OOIl - CH++. IMapamurmsr OOII. Knaccsr
o0wvekToB. CTpykTypa Kkiacca. KommnoHeHTHBIE
JaHHBIE U METOJIbI Ki1acca. KOHCTpYKTOPBI KJIacCoOB.
Konctpykrop no ymonuanuto. Konctpykrop komnu-
pPOBaHMS-MHULMANIU3AIMH. J[eCTPYKTOpbI KJIAcCOB.
SIBHBIN W HESBHBIA BBI3OB JecTpykTopa. OOparie-
HUE K KOMIIOHEHTaM Kiacca. JloCTyll K KOMIIOHEH-
TaM Kiacca. J[py3bs kjaccoB. Anpecanus KOMIIO-
HEHTOB Kiacca. CraTuyeckue JaHHbIE U METOJIbI
kiacca. Koncrantsl kinaccos. [leperpyska metonos
u onepanuii. Oneparop-¢pyHkuus. JnHamuueckoe
pacrpezieieHue maMsaTu i 0OOBEKTOB M JaHHBIX
kjaccoB. [lapamerpuzauusa tunoB aaHHbIX. [a6-
JOHBI KjaccoB U QyHkuil. IIporpammupoBanue
uepapxuueckux o0beKToB. KoHTelHepbl KI1accoB.
MaccuBbI KIIacCOB.

1

bazoBelif 1 npousBoaHble Kiacchl. Crenuduxanus
IIPOU3BOJHBIX KJIACCOB. JIOCTYyIl K HacleJOBaHHBIM
KOMIIOHEHTaM ©0a3zoBoro kiacca. CoOOTHOIIEHHE
MEXIy 0a30BBIMH M TIPOM3BOJHBIMH KJIacCaMH.
Cybknacc u Cynepkiacc. IlocnenoBarenbHOCTb
BbI30Ba KOHCTPYKTOPOB U JIECTPYKTOPOB Ul 00b-
€KTOB IPOM3BOAHBIX KiaccoB. [lapamerpuzanus
IIPOM3BOJHBIX KJIACCOB. MHOXECTBEHHOE HACIENO-
BaHue. IIporpammuas peanusanus MHOKECTBEHHO-
ro HacienoBaHus. [IpoGiema HEOJHO3HAYHOCTH
IIPU MHOXKECTBEHHOM HAaclieJOBaHUU. BupTyansHoe
HacnenoBanue. [IpuBenenue TunoB oobvekra. KoH-
TeliHepbl. KOMIIO3UTHBIE KITaCCHI.

JluHamuyeckoe cBsi3bIBaHME. BupryanbHble (yHK-
MU U PACUIMPEHHAas COBMECTUMOCTH THUIOB. Bup-
TyalIbHbIE KJIACChl. BUpTyanbHbIE IECTPYKTOPBI.
Uucrtele BUpTyanbHble (yHKIUU. AOCTpaKkTHbIE Oa-
30BbIE KJIACChl U KOHKPETHBIE KJIacChl. BupTyans-
HOE OIUCaHHE T€OMETPUUYECKHX OOBEKTOB.

Hepapxus Ki1accoB NMOTOKOB BBOJA-BbIBOAA. Dop-
MaTHbI BBOA-BbIBOJ. OmnepaTopsl (OPMATHOTO
BBOJa-BbIBO/Ia. Dnaru ynpaieHus popmarom mo-
TOKOB BBOJIa-BbIBOJA. Ileperpyska oneparuii ¢op-
MaTHOTO BBOJA-BbIBOJA. MaHUIYJIATOPHI MOTOKOB
¢opmatHOro BBOJA-BBIBOJA. Meronsl Oecopmar-
HOro BBOJAa-BbIBoJA. KoHCTpyKTOpBI (haitioBbIX
NOTOKOB. PeXxnMBI BBO/Ia-BbIBO/IA (DaAilNIOBBIX MOTO-
koB. KoHTpoub cocTosiHUS (ailioBbIX TOTOKOB.




4.3. 3aHATHS CEMUHAPCKOI0 THIA.

4.3.1. CemuHapbl, NPaKTHYECKUE 3aHATHUSI.

OO0OBeM, akaj. 4achl

Ne
pone | Homerosme o Ty [
JUCITUTIAHBI BCEro | THUYECKYIO
MOJITOTOBKY

1 Pa3spaboTka anropuTMoB pemieHHs 3a-| 1 0,5 ['pynmoBas auc-
nad. Cxembl anroputMmoB. IIporpammu- KYCCHS
pPOBaHUE C UCIOJIB30BAHUEM BETBJICHUHU.
[TporpaMMupoBaHne ¢ MCIOIb30BAHUEM

2 OnHoMepHBIE MaccuBbl U CTpoku. J[By-| 1 0,5 I'pynmoBas auc-
MepHbIe MaccuBBL. Kitacchl mamsTH. KyCcHs

3 Nuunamudeckass mamstb. CTpyKTypbl| 2 0,5 I'pynmnoBas quc-
Daiebl. KycCHsl

4 JInHaMHU9YecKoe KOHCTpyHpOBaHHE Ma-| 2 0,5 -
ruyeckux  kBazaparoB.  Ileperpyska
apu(METHYECKUX M JIOTUYECKHX OTlepa-
U C OOBIKHOBEHHBIMH JIPOOSMHU U

5 KoMmosunus creka Uil aHaiau3a CKO- 4 0,5 -
O0ouHBIX BBIpKeHHW. HacnemoBanue
apaMETPUIECKUX KJIACCOB ISl KOJIbIIE-

6 Peanu3zaiusgs MHOXXECTBEHHOI'O HaCJIEIO- 4 0,5 -
BaHUsA IPU CTEKOBOM copTupoBke. Koc-
BEHHasl ajpecanus KOMIIOHCHTOB a0-
CTPaKTHBIX KJIACCOB OMHAPHBIX JICPECBb-

7 OOBbeKTHO-OpHCHTUPOBaHHAs peanusza-| 4 1 -

1Ml KOMOWHATOPHBIX aNropuTMoB. Pas-
paboTKa MaHHUITYJISITOPOB MOTOKOB BBO-

4.3.2 JIaGopaTopHbIe 3aHATHS.

VY4eOHbBIM MJIaHOM HE IPeAyCMOTPEHBI.
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4.4, CamocTosiTenbHasA padoTa 00y4arOMXCcsl.

pa3z[eJJ\1rga . ITepeuenb BOIpPOCOB Jist O06newm, dopma KOH-
CaMOCTOSATENILHOTO U3yUYEHUS aKaJl. 4achl TpoJIs
LUTLTUHBI

1 Tunsl nanHbpix. OnucaHuss KOHCTAHT, MEPEMEHHBIX, 24 KonTponbhas

TumnoB. CTaHIapTHBIC TUIBI JAHHBIX: LEJIbINA, Belle- pabota Nel
CTBEHHBIN, CUMBOJIbHBIM, JIOTMYECKHM, HX Mpe.I- TectupoBanue
CTaBJICHUE B NMaMATH. BeipakeHus, onepauuu. Mac- Nel
CHUBBI, CTPYKTYphl, OObEIMHEHUS, YKa3aTeln U HX
ommucanue. CranmaptHeie QyHknuu. lIpucBanBa-
Hue. BBo-BbIBOI JaHHBIX. 3aMuch 0A30BBIX CTPYK-
Typ anropuTMa Ha 0a30BOM SI3bIKE. Y CIIOBHBIN OTIe-
parop. CocrtaBHoil oneparop. OnepaTopbl HUKIOB C
IpenycioBueM U ¢ nocrycinoBueM. Lluki ¢ mapa-
MetpoM. [IporpammupoBanue CTPyKTypUPOBAHHBIX
JITOPUTMOB.

2 O6paboTka MaccuBOoB U cTpok. Co3maHume mpo- 24 KontponbHas
rpaMMHBIX Moayiei. Onucanue moamporpamm. O0- paborta Ne2
paimieHue k noanporpammam u ¢yHkiusam. Croco- TectupoBanue
OBl TIepelavud MapaMeTPOB O CCHUIKE M 3HAYCHUIO. No2
Hcnonp3oBanue OMOMMOTEUHBIX mporpamm. Pekyp-
cusl.

3 Hcnonp3oBanue AuHaMUYECKOW maMaTu. JlaHHble U 25 KonTtponpHas
aIropuT™Mbl. MEeTOBI U CpEeCTBA MPEJCTABIECHUS U pabora Ne3
pealin3aliyi OCHOBHBIX CTPYKTYP JIaHHBIX: O4Yepeb,

CTEK, JCK, MHOXECTBO, Tpad, naepeBo, TabnuIa.
dainbl.

4 [IpakTHueckoe H3ydyeHHE MEXaHU3Ma HHKAICYJIs- 41 YcrHblit onpoc,
uuu. [IporpaMMupoBaHre TOYEYHBIX KOH(UTYpa- KoHnTponsHas
U Ha TIIOCKOCTH pabota Ne4

5 [IpakTHueckoe HM3ydye€HHE OJUHOYHOI'O HACIEOBa- 41 YcTHbI# onpoc,
Hus. [IporpaMMupoBaHue ABYXCBSI3HBIX CITUCKOB. KontponbHas

pabota Ne4

6 [IpakTHueckoe HM3y4ye€HHE CTATHYECKOTO MOJIUMOp- 41 YcTHbI# onpoc,
¢uszma. [lporpammupoBaHue parMOHAIBHBIX APO- KonTposbHas
Oeit. pabota Ne5

7 [IpakTueckoe W3ydeHHWE TOTOKOBBIX KJIACCOB. 42 YcTHBIN onpoc,
[IporpammupoBaHue NOTOKOB BBOJA-BhIBO/IA. Kontponbhas

pabota No5
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4.5 TeMbI KOHTPOJIBbHBIX PadoT

B xauectBe nmpumMepa copepkanusi KOHTPOJIbHOM paboTel Nel o 1 pa3neny «OCHOBHI a-
ropuTMu3aliu U MporpaMMHupOBaHUC C HUCIIOJIB30BAHUCM CKAJIAPHBIX THUIIOB JAaHHBIX», MOTYT
OBITH PEKOMEHIOBAHbI CIICAYIONINE 3a0auu:

- Pa3pa60TaTb [mporpamMmy Ajisi BBIYUCICHUA apI/I(i)MCTI/ILIeCKOFO BBIPAXXCHHA U BbIBOAA IMOJYUYCH-
HOI'0 pe3yJjibTara. Hcxonmnbie 1aHHBIC BBECTH C KJIaBUaTypPBhI.

Bripaxxenue HUcxonubie nanuwie

c:;',:En{y_“ﬂ?lj-{sz'n{x}+e'rx+y}j X,y

- Pa3pa60TaTL ImporpamMmy Jid BBIYHCICHHUA BBIPAXKCHHA W BbIBOJA ITOJIYUCHHOI'O pE3yJibTara.
COOTBGTCTBYIOH_[I/IG HNCXOJHBIC TAHHBIC BBECTHU C KJIIABUATYPBHI.

Bripaxxenue Hcxonurie nangeie

{x+y}2—4x-y,x-y = )
a=sfx+yf+flx ylxy<0 X, y
{x+y}2+1)«:-y: 0

- BeruriciinTh 1 BBIBECTH Ha dKpaH Tabsuity ¢yukimu Y=Ff(X) B uatepsane [a, b] ¢ miarom h.

Oynxims y=f(x)

, x>—1

1
(x+1)/x" +1

_(]n|35|)3+3(]ﬂ|I|)?/2+3(]11|x|)/2+%
2

, X=<-1

. 2x

xe[-3,0], h=0.1

B kauectBe nmpumepa coaepkaHusi KOHTPOIbHOM paboTel No2 no 2 pazaeny «CTpyKTyp-
HBI€ TUIIBI TaHHBIX U MOJYJIBHOE IPOrPaMMHUPOBAHUE», MOTYT OBITh PEKOMEHOBAHbBI CIEIYIO-
IMe 3a71a4u:
- Haiitu npoussenenue

30
r=]1z
Z; =0.45; -
Z, =017,
Zy=055m27, , —09¢os3Z, ,
MaccuBoM He MOJIb30BATHCHL.

- JlaHBI ACMCTBUTEIbHBIC YHCIA a1, ..., a15.
ITonyuuts

1 15

1573

- 3agana martpuna Z(5,4). HailTu B KaXXJ10il CTpOKE, €CIM TaM €CTb OTPULATENIbHBIN AJIEMEHT,

cpenHee apu(MeTHyecKoe BCeX IJIEMEHTOB, MCKIIOYas HYJEBbIE U 3alKcaTh ATH 3HAUYEHUS B
MaccuB B. BeiBecTu ncxoaHyro Marpuny Z u Maccus B.

B kadecTtBe mpumepa cojiepkaHusi KOHTPOIbHOW padoTel Ne3 mo 3 paszmeny «Opranusza-

U JTaHHBIX Ha BHEIIHUX HOCUTENSX U B OMEPATUBHOH MaMATH», MOTYT ObITh PEKOMEH/I0BaHbI

12
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CIIEIyIOIINE 3a/1a4M:
- Pazpaborate mporpamMmmy nepemMHokeHHs 1ByX Matpuil A, B pasmepHoctu nxn. Bece matpuiibt
pa3MeIIaTCs B ONIEPATUBHON MaMATH JMHAMUYECKH, a 3HaU€HUE N BBOAUTCS I10 3aIIpoCy C Kia-
BUATyphl. B KoHIIE pabOTHI MporpaMmMbl OCBOOOIUTH BBIJEICHHYIO MaMATh. BeIBECTH UCXOAHbBIE
U pe3ybTUPYIOILYIO0 MaTPHULIBIL.

- Beectu 8 cumBOi0B. B cuMBoiie ¢ HaubOIBIIMM KOJJOM 3aMEHHUTH 3-i OUT HyJEeM, a B CHMBOJIE
C HAaUMEHBIIUM KOJIOM 4-ii OMT — eAuHUIEH. BbhIBECTH MCXOIHYIO MOCIEIOBATEIBHOCTD, €€
BOCbMEpPUYHbBIE KOJbI; IPEOOPa30BAHHYIO MOCIEI0BATEIbHOCTh U €€ BOCbMEPUYHbBIE KOJIbI.

- Pazpaborare ¢ynkuuto filter, koTopas orpuibTpoBEIBacT Bee HU(PHI U3 MACCHBAa CHMBOJIOB.
Oyukuus filter monyyaer B kadecTBe apryMeHTOB yKa3aTellb Ha MCXOIHBII MacCHB CHMBOJIOB,
€ro pasmep, NpeauKar, yKkaszaTelb Ha OT(UIBTPOBAHHBI MAaCCHB M BO3BpPALIAET pa3Mep HOBOTO
(0ThUIBTPOBAHHOT0) MAaCCHBA, OCTABJISISI B HEM TOJIBKO T€ AJIEMEHTHI, JUIsl KOTOPBIX MepelaHHbIiHi
IpeIrKaT BO3BPAIACT JIOTMYECKYIO0 UCTHHY (IIPEeIUKaT — GYHKIHUS, KOTOpask BO3BPAIIAET UCTUHY
Wi J105kb). [IporectupoBath pazpaborannyro ¢pyukimo filter.

B kauectBe mpumMepa coaepikaHusi KOHTPOJIbHOI paboTsl Ne4 o 4 pasneny «Hkancyns-

nus. Knacesl B C++ u cpenctBa ux noctpoeHusi» u 5 pasneny «HacnenoBanue», MOTYT ObITh
PEKOMEH/I0BaHbI CIEAYIOLIUE 3a0a4u:
- Pa3paborate Windows Forms npuioxeHnue 1mo3Bositoliee o HaxaTHI KHOMKU Ha rpaduue-
CKOM MHTepdeiice mporpaMMbl TOCTPOUTH rpaduk GyHKuuu y = f(X) corimacHo BapuaHTy 3aaa-
HUs. Y MOJIB30BaTelNs €CTh BOZMOXKHOCTh B rpaduyeckoM uHTEpdeiice mporpaMMBbl 3a1aBaTh HH-
TEpBaJ BapbUPOBAHMS U IIar BapbUpOBaHMs nepeMeHHod X. Ecmu ¢ynkuus y = f(x) He umeer
3HAYEHHS B pACCMATPUBAEMOM 3HAYCHHH X, TO 3TO JOJIKHO ObITh OTOOpPaKEHO B BHJIE MPEpPHIBA-
HUS Tpaduka GyHKuuU. s TeCTOBOTO IpHMepa MCIOIh30BATh LIar BapbUPOBAHUS X PaBHBIN
0.01 1 uaTEepBaN BappupoBaHUs -5 <X < 5.

Belpaxxenue

o —8x+ 13, ecmm x > 3,
V=
’ x—5,mpu x < 3,

- Co3aTh OAHOMEPHBIN MACCUB LIEJIBIX YMCIIOBBIX 3Ha4eHUU. J[IMHA OZTHOMEPHOIO MaccuBa 3a-
JlaeTcsl IoJsib3oBareseM InpuioxeHus. HeoOxonumo mpenycMoTperb Ha (opMe KHOIKY, IO
Ha)XKaTHIO Ha KOTOPYIO IPHWJIOKEHUE NPOU3BOAUT HAIIOJIHEHUE OJHOMEPHOIO MacCUBa Cllydai-
HBIMM 3HAYEHUSIMH U3 33JJaHHOTO MOJb30BaTesleM MHTepBana. [locie HanoJHeHUs: MaccuBa 3Ha-
YEHUSIMU HEOOXOJMMO JIaHHBbIE 3HAYEHUs OTOOpPa3uTh rpaUuecKy IOJIb30BATE0 MPOrpaMMbl
(Hampumep, B BUJE TaOJIHIIBI).

- [lo Ha)xaTHIO KHONKH Ha rpaduyeckoM UHTepdeiice mporpaMma Mpou3BOAUT 00pabOTKy OJI-
HOMEpPHOI0 MaccHBa COTJIaCHO BapUaHTY 3aJaHus. Pe3ynpTaThl 00pabOTKH OJIHOMEPHOTO Mac-
CHBa JOJDKHBI OBITh OTOOpaKEeHbI Ha TpaguueckoM HMHTepdelice Moyib30BaTess OTIEIbHO OT HC-
XOJIHOTO MaccHBa (Hampumep, B Bujae Tadomuisl). [IpexycMoTpers B rpadudeckom unTepderice
KHOIIKY JUIsl OYMCTKH BXOAHBIX JAHHBIX U PE3YJIBTATOB.

Bapwnant

ITpon3sBecTn COPTUPOBKY OJJHOMEPHOTO MaccHBa MeToJioM ciusinus (Merge sort)

B kagecTBe mpumepa conep:kaHusi KOHTPOJIbHON paboThl Ne5 mo 6 pazpeny «Ilomumop-

¢u3m» u no pazzaeny 7 «Kmaccel MOTOKOB BBOA-BbIBOA», MOT'YT OBITh PEKOMEH/I0BaHbI CIIETY-
IOIIUE 3a7a4u:
- Heo6xonumo paszpadorate Windows Forms mpuiioxeHue mo3BosoNnee N0 HaKaTHIO KHOIIKU
Ha rpaduyeckoM HHTepdeiice IporpaMMBbl MPOU3BECTH MTOUCK CIIOB COTJIACHO BapHaHTY 3aJaHUs
B 33JJaHHOM TI0JIb30BAaTENIeM TeKCTe. TeKCT MoJIb30BaTelNb 33aJJaeT ¢ MOMOILBIO IPpauIecKoro MH-
Tepdeiica. TekcT HamucaH Ha PycCKOM si3blke. Bece HaliieHHbIe cl10Ba BBIBOJSATCS MOJIb30BATEIIO
C TOMOIIBIO Tpaduueckoro nuHTepgeiica nporpamMmsl. Peann3oBars MOUCK CIOB B TEKCTE € IMO-
MOIIbI0 COOCTBEHHOT'O KJlacca.

Bapuant

Haiitu Bce ci1oBa B TEKCTE€ HaYMHAIOIIHUE HA TJIACHYIO 6yKBy
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4.6. TectupoBaHue

B kauecTBe IpuMepa OLICHOYHBIX CPEACTB JUISl TEKYLIETO KOHTPOJISI YCIEBAEMOCTHU CTY-
neHToB 110 1 pazneny «OCHOBBI aITOPUTMHU3ALUU U IPOrPaMMUPOBAHUE C UCIIOJIB30BAHUEM CKa-
JISIPHBIX TUTIOB JAHHBIX» MPECTABICHBI CIEAYIONINE BaApUAHThI 3a1aHHI:

1) HeoGxoaumo BeIOpaTh OJMH MK HECKOJIBKO BAPHAHTOB OTBETA!

- B cTpykTypHOM IpOTpaMMHUPOBAHUN 0A30BBIMH CTPYKTYpaMU SBISIOTCA ... (YKaxuTe
HE MEHee IByX BapHaHTOB OTBETOB):

- 00bEeTUHEHHE;

- COIIPOBOXK/ICHUE;

- IUKJI C TIPEyCIOBHUEM;
- IUKJI C TIOCTYCJIOBHEM;
- BETBJICHUE;

- IOCJIEIOBATENbHOCTb.

- Onepanuio «lepeMeHHON X MPUCBOUTH MEHBIIEE U3 IBYX 3HAUCHHIL: a, b» MOXKHO pea-
JU30BaTh CIENYIOIIUMU (QparMeHTaMu mporpammbl Ha si3bike C ... (Ykaxute He MEHee JBYX
BapUaHTOB OTBETOB):

x=h;if(a<x)x=g;
-if(a<b)x=a;else x=Dh;
-Xx=(a<b)?a:b;

-X =min (a, b);

- Onepanuio NprucBavBaHUs BEIIECTBEHHON MEpEeMEHHOHN X ee aOCONIOTHOrO 3HAYCHUS
(MOmyIIsl) MOKHO peam30BaTh CIEAYIOUMMH (parMeHTaMu nporpammsl Ha si3bike C ... (Vka-
KUTE HE MEHEe JIBYX BApUAHTOB OTBETOB):

-float x; X = (1 — 2*(x<0))*x;
-float x; if (x <0) X = -X;
-float x; x = ((x < 0) ? —x:x);
-float x; x = abs(x);
-float x; x = fabs(x);
2) HeoOx0oauMO YCTaHOBHTH IOCJIEI0BATEIBHOCTh PACIOIOXKEHUS OIEepaTopoB (par-
MEHTa MPOTrPaMMBI:

- YcTaHOBUTE MOCIEI0BATENILHOCTh PACIONIOKEHUS OTIepaTOpOB hparMeHTa MporpamMmbl
JUTSL pelIeHus 3a/1a4d BBIBOJA Ha 9KpaH nepBbix 20 uncen @ubonavun: 1, 1, 2, 3, 5, 8, 13, 21, ...
(YxaxuTte mpaBUIbHYIO TOCIEI0BATENIBHOCTD B MPEAJIOKEHHON COBOKYITHOCTH OTBETOB):

-}

-X1=x1+ x2;

-printf(*“%d *, x1);

for (inti=1;i<=18;i++){
X1=x2=1;

-int x1, x2;

-printf(*“%d %d “, x1, x2);
X2 =X1-X2;

- YcraHOBUTE MOCIEI0BATENILHOCTD PACIIONIOKEHUSI ONIEPAaTOPOB parMeHTa NporpamMmbl
JUISL pEIIeHUs 3a/1a4ll MePECTAaHOBKH B OOPATHOM MOPSAKE 3JIEMEHTOB OJHOMEPHOTO IEI0YHC-
JIEHHOTO MaccuBa A, cojaepskamero 10 siaemeHTOB. (YKaKWUTE MPaBHIBHYIO TOCIEI0BATEh-
HOCTB B MPEAJIOKEHHON COBOKYITHOCTH OTBETOB):

-int count, i, r;
-inta[10] = {0,1,2,3,4,5,6,7,8,9};

: a[i] = a[count —iJ;
-afcount—i] =r;
-r=al[i];
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-count =9;
-for(i = 0; i < count/2; i++){

- YcTaHOBUTE MOCIEI0BATEILHOCTD PACTIONIOKEHHUS OIIEPaTOPOB (pparMeHTa MporpamMmbl
JUIS pelIeHys 3a7aud BbIBOJIa Ha SKpaH MaKCUMaJIbHOIO 3HAUYEHHUs B BEIIECTBEHHOI MaTpule A
pasmepoM n X m (n <= 50, m <= 100 — ucxoausie gaHHbIC). (YKKUTE MPABUIbHYIO TTOCIIEIO-
BaTEIbHOCTh B MPEJIOKEHHONW COBOKYITHOCTH OTBETOB):

- printf(“\n %f”, max);

- for (j =0;j < 100; j++)

- for (max = a[0][0], 1= 0; 1 < 50; i++)
- float a[50][100], max; int 1, j;

- max = a[i][j];

- if (a[1][j] > max)

B kauecTBe npuMepa OLICHOYHBIX CPEACTB JUISl TEKYLIETO KOHTPOJIS YCIEBAEMOCTH CTY-
IEeHTOB 10 2 pazneny «CTpyKTypHbIE THUIbI JAaHHBIX U MOIYJIbHOE MPOTPAMMUPOBAHUE)» Mpe-
CTaBIICHBI ClIeAyIoNIMe BapuaHThl 3aganuii (Heo6xomumo BbIOpaTh OMH MM HECKOJIBKO BapH-
AQHTOB OTBETA):

- Jlnst paboThI ¢ menmounciaeHHoN Marpuie X pasmepom n X n (n < 50 — ucxoaHoe JIaH-

HOE€) HCIOIb3yeTcs ABYMepHbI MaccuB int X[50][50]. Bo3MoxHbIMH 3arooBKaMu (yHKIIHH,
MO3BOJISIONIEH B MaTpuie X ONpeAeanTh HanOoJbIIee 3HaUeHue, SBisieTcs ... (YKaxure mpa-
BUJIbHYIO MOCJIEIOBATENLHOCTD B MPEAIOKEHHON COBOKYITHOCTH OTBETOB):

- void func (int x[][50], int n, int *max)

- void func (int x[][50], int n)

- int func (int x[][50], int n)

- void func (int x[][50], int n, int max)

- Umeercs nenounciennpii maccuB X u3 n anemMeHToB (n < 1000 — ucxoaHoe naHHoe):
int x[1000]. Bo3Mo>kHbIMU 3arosioBkamMu (DyHKIWH, MMO3BOJISIONICH B MaccuBe X ONPEAETUTh
KOJIMYECTBO 3JIEMEHTOB, MPEBBIAIONINX 33JaHHOE 3HaueHue Z, ABisAtoTcs ... (YKaxure mpa-
BUJIbHYIO MOCJIEIOBATENLHOCTD B MPEAIOKEHHON COBOKYITHOCTH OTBETOB):

-void func (int x[], int n, int z, int *k)
- void func (int x[], int n, int z, int k)

- int func (int x[], int n, int z)

- int func (int x[], int n)

- lana crpoka S u aBa cuMBonia Cl u C2. dyHKUMSA, TO3BOJISIONIAs 3aMEHUTh B CTPOKE

S cumBon C1 Ha cumBon C2 1 moACcYUTATh KOJIMYECTBO 3aMEH, MOXKET UMETh CJIEAYIOIIHE 3aro-
JIOBKH ... (YKaXHTE MPAaBUIBHYIO IOCIIEA0BATEIFHOCTh B IPEVIOKEHHON COBOKYITHOCTH OTBE-
TOB):

- int func (char *s, char c1, char c2)

- void func (char *s, char cl, char c2, int *k)

- void func (char s[], char cl, char c2, int k)

- int func (char s[], char cl1, char c2)

- int func (char *s, char cl, c2)

5. IlepeyeHb y4eOHO-METOAMYECKOr0 o0ecneYeHUs! UIsI CAMOCTOATEIbHO padoThl
00y4aroIMXCH M0 JUCHHUILIIMHE.

Metoanyeckue ykazaHus JJisi 00yJaroIIuXcs M0 OpraHu3alluyd CaMOCTOSATEIIbHOM paboThI
M0 JUCIUILIMHE, BKJIIOYAs MEPEYCHh TEM CAMOCTOSATEIHHON paboThl, (JOPMBI TEKYIIETO KOH-
TPOJIS 110 JMCUIHUILUIMHE U TPEOOBaHUS K UX BBIMOJIHEHUIO Pa3MEIICHBI B JIEKTPOHHOM HH(OpMa-
1MoHHO-00paszoBatenbHol cpeae CIIOI TU(TY) Ha caiite: http://media.technolog.edu.ru
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6. @oH/1 OLIEHOYHBIX CPEACTB /JIsl IPOBeeHHs IPOMEKYTOYHONH aTTeCTALUM.

[IpomexyTouHas aTTecTanus Mo TUCIUILUINHE TPOBOAUTCS Ha 1 Kypce B JIETHIOIO CECCHIO
B (hopMe dK3aMeHa U Ha 2 Kypce B 3MMHIOIO CECCHIO B (pOpMe SK3aMeHa M B BHJIE 3AIUTHI KypCco-
BOT'O MPOEKTA.

DK3aMeH IpeaycMaTpUBaOT BHIOOPOUYHYIO NMPOBEPKY OCBOEHHUS NMPEAYCMOTPEHHBIX 3JIe-
MEHTOB KOMITETEHIIUI 1 KOMIUJIEKTYIOTCSI TEOPETUYECKUMU BOIIPOCAMH (J1J1s1 IPOBEPKHU 3HAHUH).

IIpu cnave 3x3aMeHa, CTYAEHT MIOJIy4aeT J1Ba BOIIPOCA U3 IIEPEUHS BOIIPOCOB, BPEMS MO/~
TOTOBKH CTYyJIeHTa K yCTHOMY oTBeTy — 710 30 MuUH.

[Ipumep BapraHTa BOIPOCOB HA HK3aMEHE B IIEPBOM CEMECTE:

buner Nel
1. Ilonsarue anroputma. CBolicTBa aiiropuTMoB. biok-cxema anroputma. baszo-
BbI€ QJITOPUTMUYECKHUE CTPYKTYPHI.
2. Ilpouenypsl u ¢pynkuuu. OObsiBIEHUS U onpeneneHuss QyHkuuil. opmaib-
Hble U (pakTHyeckue napamerpsl. [lepenadya apryMeHToB (QyHKIMH.

ITpumep BapraHTa BOIIPOCOB Ha 9K3aMEHE BO BTOPOM CEMECTPE:!

buner Nel
1. Knaccel 00bekToB. CTpykTypa kinacca. KoOMIOHEHTHBIE NaHHBIE U METOJbI
KJacca.
2. MHoXecTBeHHOE HacienoBanue. [IporpaMmmMHuas peann3amnust MHOKECTBEHHOTO
HaCJIeIOBaHUSI.

PGSYJII)TB.TI)I OCBOCHHUA NUCHUIINIMHBI CUUTAIOTCA NOCTUIHYTBIMH, €CJIU IJIA BCCX 3JICMCH-
TOB KOMHCTCHI_[I/Iﬁ HAOCTHUTHYT HOpOFOBHﬁ YPOBCHBb OCBOCHHUS KOMIICTCHIIMHW HA NAHHOM 3Talle —
OLCHKA «YJOBJICTBOPUTCIILHO).

7. Hepeqeﬂb y‘leﬁHle n3)131{1/11‘i, H606XO)]PIMBIX AJisk OCBOCHHUA JTUCHUIIIMHBI.

a) neyaTHbIe U3AHMSL:

1. Tenumes, /. II. JIuHrBUCTHYECKOE U MPOTPAaMMHOE OOECleueHNUEe aBTOMATH3UPO-
BaHHBIX cUcTeM : yueOHoe mocobue ais By30B / JI. I1I. Tenumes; nox pen. T. b. UuctsakoBoii ;
MunuctepctBo oOpa3zoBanusi u Hayku Poccuiickoit ®eneparuu, Cankr-IleTepOyprekuii rocy-
JTApPCTBEHHBIM TEXHOJOTMUYECKUI MHCTUTYT (TeXHUYeckuil yHuBepcureT), Kadenpa cucrem aB-
TOMaTU3UPOBAHHOIO MpoekTupoBaHus U ynpasieHus. — Cankr-IletepOypr : LIOIT «IIpodec-
cusi», 2010. —403 c. — ISBN 978-5-91884-017-7.

2. UYwucrsxona, T. b. [IporpaMmMupoBaHre Ha s3bIKaX BRICOKOTO ypoBHS. ba3oBslii kypc :
VYyebnoe mocobue / T. b. Uncrakona, P. B. Autunun, . B. HoBoxwunosa ; MunucrepctBo 00-
pa3zoBanus u Hayku Poccuiickoit @enepannn, Cankr-IlerepOyprekuil rocy1apcTBEHHBIA TEXHO-
JIOTMYECKUI MHCTUTYT (TeXHHYeckuil yHuBepcuteT), Kadenpa cuctem aBTOMAaTU3MpPOBAHHOTO
npoekTupoBanus u ynpasienus. — Cankr-IlerepOypr : [0. u.], 2008. — 101 c.

3. Yuctakona, T. b. IIporpammupoBanue Ha si3bIKaX BBICOKOTO ypoBHs. KOHTposbHbIE
pabotsl : YyebHoe nocobue st 3aouHoi popmbl o0yuenus / T. b. Uuctskosa, P. B. Aatunus,
1. B. HoBoxwuioBa ; MunuctepctBo obpa3oBanusi 1 Hayku Poccuiickoit @enepanunu, CaHKT-
[TeTepOyprckuil rocy1apCTBEHHBIH TEXHOJOTHYECKHM MHCTUTYT (TEXHUYECKUH YHUBEPCHUTET),
Kagenpa cucrem aBTOMaTH3MpOBaHHOIO NMPOEKTUPOBaHMS U ynpasieHus. — Cankt-IleTepOypr :
[6. u.], 2008. — 101 c.

4. TlporpamMmmupoBaHHE Ha S3bIKaX BBICOKOTO ypoBHA. KypcoBoe MpoeKkTHpoBaHHE
Yuebnoe nocodue / T. b. Uncrakosa, P. B. Aatunun, Y. B. Hosoxwumosa, JI. B. I'oasnesa ;
MunucrepctBo oOpa3oBanusi u Hayku Poccuiickoit @enepaunu, Cankr-IlerepOyprekuii rocy-
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JTAPCTBEHHBIM TEXHOJOTMYECKUI MHCTUTYT (TeXHUYecKui yHuBepcuteT), Kadenpa cucrem aB-
TOMAaTHU3UPOBAHHOTO MPOCKTUPOBaHUs U ynpaBieHus. — Cankr-IletepOypr : [6. u.], 2009. — 38 c.

0) 2JIeKTPOHHbIE y4eOHbIe N3IaHUS:

5. IIporpammupoBanue. COopHuUK 3a1au : yaeOHoe mocodue / O. I'. Apxunos, B. C. ba-
tacoBa, I1. B. 'peukuna [u ap.] ; nox pemxakiueir M. M. Mapana. — Cankt-IlerepOypr : Jlanp,
2019. — 140 c. — ISBN 978-5-8114-3857-0 // Jlanb : 31eKTpOHHO-OMOIMOTEYHAS CHCTEMA. —
URL: https://e.lanbook.com (mata oopamenus: 30.08.2021). — Pexxum qocTyma: 1Mo MOIIHCKE.

6. bapkos, . A. O0BEKTHO-OPHEHTHUPOBAHHOE MTPOrpaMMUpoBaHue : yueOnuk / 1. A.
bapkos. — Cankt-IlerepOypr : Jlanp, 2019. — 700 c. — ISBN 978-5-8114-3586-9 // Jlansb : smek-
TpoHHO-OnOMmoreunas cucrema. — URL: https://e.lanbook.com (nara oGpamienus: 30.08.2021).
— Pexxum nocryrma: mo moJimmcke.

7. Toponmnsas, JI. B. [lapagurma nmporpammupoBanus : Yuebnoe nocodue / JI. B. T'o-
ponHsisi. — 2-e u3l., crep. — Cankr-IlerepOypr [u mp.] : Jlans, 2021. — 232 ¢. — (YueOHUKH 11
By30B. Cneumanbnas mjureparypa). — ISBN 978-5-8114-6680-1 // Jlanp : 3JEKTpOHHO-
oubimoteynas cuctema. — URL: https://e.lanbook.com (mara o6pamenus: 30.08.2021). — Pexxum
JOCTYTIA: TIO TIOATIHCKE.

8. Konoga, E. A. Anroputmsl u nporpammsl. f3sik C++ : yuebnoe nocodue / E. A. Ko-
HOBa, ['. A. TTonnak. — 6-e usn., crep. — Cankr-IlerepOypr [u ap.] : Jlans, 2021. — 384 c. — ISBN
978-5-8114-8487-4 // Jlaus : snekrponno-oubmnoreunas cucrema. — URL.: https://e.lanbook.com
(mata oopamenus: 30.08.2021). — Pexxum ocTyma: Mo MOIIHCKE.

9. Csepmios, C. 3. SI3bIkH IPOrpaMMHUPOBAHUS U METOJIbI TPAHCIISIIIUY : Y4EOHOE MOCO-
oue / C. 3. Ceepmiio. — 3-¢ m3x., crep. — Cankr-IlerepOypr [u ap.] : Jlaws, 2021. — 562 c. —
ISBN 978-5-8114-8195-8 // Jlamp : onekTpoHHO-OmMOmmoreyHass cuctema. — URL:
https://e.lanbook.com (mara obpamenus: 30.08.2021). — Pexum moctyna: mo moarmcke.

10. Conpnarenko, U. C. IIpakTrueckoe BBelIeHHE B A3bIK MporpammupoBanusi Cu : y4eo-
Hoe nocobue / U. C. Conparenko, U. B. ITonos. — Cankt-IletepOypr [u ap.] : Jlans, 2021. — 132
c. — (Yuebnuku nns By3oB. CneunansHas nureparypa). — ISBN 978-5-8114-3150-2 : // Jlaus :
ANIEKTPOHHO-OMOMoTeynass cucrema. — URL: https://e.lanbook.com (mara oOparieHust:
30.08.2021). — Pesxum qocTyIa: Mo MOAMUCKE.

8. IlepeyeHb JIEKTPOHHBIX 00pPa30BaTe/IbHBIX pPecypcoB, HeOOXOAUMBIX A5 O0CBOe-
HUS TUCHUTLIHHBI.

yueOHbIif ian, PI1J] u yue6HOo-MeTotmueckue matepuaisl: http://media.technolog.edu.ru

9. Meroauyeckue yKazaHus AJ1sl 00y4al0UXCsl 10 OCBOEHUIO TUCIUIIHHBI.

Bce Buabl 3ansaTtuil no aucuumuinae «MH$opMaloHHbIe TEXHOJIOTUU U NPOTPAMMUPO-
BaHME» MPOBOAATCSA B COOTBETCTBUH ¢ TpeboBaHUsMHU cienyrounmx CTII:

CTII CII6I'TU 040-02. KC YKIB. Buasl yueoubix 3anstuit. Jlekuus. O0mue TpedoBa-
HUS;

CTO CII6I'TH 018-2014 KC YK/IB. Buapl yuebnsix 3anstuil. CeMuHapbl U MpakTH4e-
ckue 3ansaTusa. OOume TpeboBaHMs K OpraHU3aluu U IPOBEACHUIO;

CTII CIIGI'TH 048-2009. KC YK/B. Bunpl yueOnbix 3anatuil. CamocTosiTeNbHas IU1a-
HUpyeMas pabota ctyaeHToB. OO1me TpeOoBaHUs K OpraHU3aliy U IPOBEACHUIO.

[InanupoBanne BpeMeHH, HEOOXOJMMOrO0 Ha W3Y4YEHHE NAHHOW IUCHUIUIMHBI, JTy4llle
BCEr0 OCYIIECTBIISITH HA BECH CEMECTP, IPELycMaTpuBas IPU 3TOM PETYISpPHOE MOBTOPEHUE
MIPOMJIEHHOI'0 MaTepuaa.

OCHOBHBIMHU YCIIOBUSIMH MPABWIBHOW OpraHM3aluu y4eOHOro Iporecca Ui CTYACHTOB
ABJISETCS:

IUTAHOBOCTh B OpraHU3alUHU Y4eOHOH paboThI;

Cepbe3HOE OTHOIIECHNE K U3YUYEHUIO MaTepHara;
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IIOCTOSIHHBIA CAMOKOHTPOJIb.
Ha 3aHsATHA CTYIEHT JOJDKEH IPUXOIUTh, UMES 3HAHUSA 110 YK€ N3YYCHHOMY MaTepHaiy.

10. [TepeyeHb MHPOPMAIMOHHBIX TEXHOJIOTHIA, HCIOJIb3YEeMbIX NPH OCYIIECTBJIEHNH
00pa3oBaTeILHOIO MPoOIEcca MO0 JUCHHUILIHHE.

10.1. UudopmManmoHHbIE TEXHOJIOTHH.

B y4yeGHOM mporecce no JaHHOM AMCHUIIIMHE NPETyCMOTPEHO HCIOIb30BaHUE HMH(Op-
MAalMOHHBIX TEXHOJIOTH:

YTEHUE JICKLUI C UCIIOJIB30BAHUEM CIalA-IIPEe3CHTALUM;

B3aUMOJICHCTBHE € OOYYarOIMMUCS IOCPEACTBOM BIIEKTPOHHONW HH(POPMALMOHHO-
00pa30BaTeNbHOM Cpebl.

10.2. IIporpamMHoOe obecnieyeHue.

Omnepanmonnas cucrema Microsoft Windows 10 (moamucka Azure Dev Tools for Teach-
ing Subscription ID 1831112343).

Visual Studio Community (mommucka Azure Dev Tools for Teaching Subscription ID
1831112343).

Visual Studio Enterprise (mommmcka Azure Dev Tools for Teaching Subscription 1D
1831112343).

Pelles C (GecriatHas THIECH3HS).

Apxusarop 7-zip (otkpseitsie sunen3un (GNU LGPL, BSD 3-clause License, GNU LGP
with unRAR license restriction)).

Moodle (otkpsiTas munensus, GNU GPL v3).

Adobe Acrobat Reader DC (6ecruiatnas nunensus «ADOBE Personal Computer Soft-
ware License Agreement).

LibreOffice (orkpsitas nmuuensus, Mozilla Public License Version 2.0).

becrutataeie BeO-Opaysepsl: Google Chrome (Becriatnas HekoMMepuecKasi JIMIICH3US),
Mozilla Firefox (Otkperras nmuiensus (Mozilla Public License V2)), Opera (becratHast
munensus (Opera EULA)).

10.3. ba3bl JaHHBIX U HHGOPMALIMOHHbIE CIPABOYHbIE CHCTEMBI.

CrnpaBouHo-nouckoBas cucrema «Koncynbrant-ITnrocy

Be6-cTpanuna xypHana «Hpopmanmonnslie TexHoaoruw» http://www.novtex.ru/IT

CaiiTel nHQOpManMOHHBIX TexHoJorul: http://inftech.webservis.ru, http://citforum.ru

NudpopmanronHo-ananutuueckuii  nmopran «HaydHas anekTpoHHas — OuOiIMOTEKa»
http://elibrary.ru

MexayHapoiHble MYJbTHAUCIHUILUIMHAPHBIE aHAJTMTUYECKHE pedepaTHBHbIE Oasbl JaH-
HBIX Hay4HBIX TTyOiukanuii http://webofknowledge.com, http://scopus.com

ONEeKTPOHHO-OMOIMOTEYHBIE CUCTEMBI:

«INEeKTPOHHBINA YUTANBHBIN 31 — bubnmoTex» https://technolog.bibliotech.ru/;

«JIanby https://e.lanbook.com/books/.
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11. MaTepuajibHO-TeXHHYeCKOe 0o0ecneyeHue OCBOCHHsI TUCHMILINHBI B X0/1€ peasiu-
3auMu 00pa3oBaTeJbHOI MPOrpaMMBbl.

Jlyis ipoBesieHUsT 3aHSATUN 1O JUCIHUIUIMHE HAa Kadeape CHCTeM aBTOMAaTU3UPOBAHHOTO
npoektupoBanus W ynpasieHuss CIIOI'TU(TY) wumeercs HeoOXoaumass MaTepHaIbHO-
TeXHHUYECKass 0a3a, COOTBETCTBYIOMIAS JACHCTBYIONUM CAHUTAPHBIM U MPOTHUBOIOKAPHBIM IIpa-

BHJIAM 1 HOpMaM:

HaunmeHoBaHUE KOMITBIOTEPHOTO
KJ1acca Kadeapsl

O6opynoBanue

Kiacc HHTCIPUPOBAHHBIX CHCTEM
IMPOCKTUPOBAHUA U YIPABJICHUA XU-
MHKO-TEXHOJOTUYCCKUMH  ITPOLEC-
caMu

30 mocago4YHBIX MECT.

VYyeOHast MeOenb, MIIACTUKOBAsT JOCKA.

[Tepconanbaple KOMIBbIOTEPH! (15 1mIT.): nByXsimep-
Hb1i ipouieccop Intel Core 2 Duo (2,33 I'T'x); O3V 4096
M6; HXKM/I 250 I'6; CD/DVD npusoa, DVD-RW; Bu-
neokapra NVIDIA GeForce 8500 GT; 3BykoBas u cete-
Basl KapThl, BCTPOECHHBIE B MaTepHHCKYIO 1uiary. [lepco-
HaJIbHBIE KOMITBIOTEPHI OOBEIMHEHBI B KOPIIOPATHBHYIO
BBIUHCIIUTENBHYIO CETh Kaephl U UMEIOT BBIXO]I B CETh
«MHTEpHETY.

Kiacc mHGOpMaIIMOHHBIX U HHTEII-
JIEKTYaJIbHBIX CUCTEM

40 mocaIO4YHBIX MECT.

YyeOnasa meOelb, IIaCTUKOBAs TOCKA.

[Tepconanbaple  KOMIbOTEPHI (20 IIT.): YeTHI-
pexsinepubiii mporeccop Intel Core 17-920 (2666 MI'n),
03y 6 I'6; HXKM/L 250 I'6; CD/DVD npuson, DVD-
RW; Buneokapra NVIDIA GeForce GT 220 (1024 M6);
3BYKOBas U CeTeBas KapThl, BCTPOCHHbIE B MAaTEpUH-
ckyto 1uiary. [lepcoHanbHbIe KOMIIBIOTEPHI 00BETUHEHBI
B KOPIOPATHUBHYIO BBIUHCIHTENBHYIO CeTh Kadeapbl U
UMEIOT BBIXOJI B ceTh «VIHTEpHETY.

JlexumonHas aynuropus

56 mocaloYHBIX MECT.

VYyeOHas mebOernb.

Mynsrumenniineiii mpoexktop NEC NP41. HoyrGyk
Asus ab6j Ha 6a3e nporeccopa Intel Core Duo T2000.

MyneTHMeauiiHas WHTEpPAaKTUBHAs JOCKa Screen-
Media.

12. OcoGeHHOCTH OCBOCHUS AUCHUIIMHBI HHBAJIUAAMH U JHIAMHA C OTPAHNYECHHbI-
MM BO3MOKHOCTSIMH 310POBbSI.

JUist MTHBAJIMAOB U JIML C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU Y4€OHBIE MPOLIECC OCYIIIECTB-
asiercst B cooTBeTCTBUH ¢ [lososkeHreM 00 opraHusaluy y4eOHOro npouecca A 00ydeHHsl UH-

BaJMJIOB U JIUI] C OTPaHUYCHHBIMU BO3MOXKHOCTAMU 3710poBhbsi CIIOI TU(TY), yTBepkaeHHBIM
pexropom 28.08.2014.
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ITpunoxenue No 1
K paboueii mporpaMme JTUCIUILTHHBI

DoH/1 OLIECHOYHBIX CPEACTB
AJIsl IPOBe/IeHUs POMEKYTOUYHOI aTTecTaluu 1o

AUCHHUIIJINHE ((I/IHq)OpMaIII/IOHHLIe TEXHOJIOTUH U IIPOrpaMMHUPOBaHUE»

1. IlepeuyeHb KOMIIETEHU M U ITANOB UX (POPMHUPOBAHMSI.

HHeKe KoM- Conepxanue Dran GopMUpOBAHHUS
HETEHIINN Acp PMHP
OIIK-8 CnocobeH pa3padaTbIiBaTh AJrOPUTMbI U IPOrPaMMBblI, HaYyaJIbHBIN
NPUTOJHbIE VIS NPAKTHYECKOr0 MPUMeHEeHH s
ITK-5 Cnoco0eH pa3pabaTbiBaTh TpeOOBaHUS  MPOEKTHPOBATH HavyaJabHbIN
NMporpaMMHoe odecrnieyeHue
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2. Iloka3aTesiM M KPpUTEPUH OLIEHMBAHUA KOMIETEHIMII HA Pa3JMYHBIX 3TAaNaxX UX (POPMHPOBAHNS, IIKAJA OLEHUBAHUS

Kon n nanmenoBanue | Ilokasarenu cdopMHUpOBaHHO- Kpurepwuit YpoBHU CHOPMHUPOBAHHOCTH (OIMCAHKE BRIPAKEHHOCTH JIECKPHUIITOPOB)
HMHAUKATOpa NJOCTHIKC- CTH (JCCKPUIITOPHI) OLICHNBAHU «YIIOBJICTBOPHUTEIIEHO) «XOpouIo» «OTIIMYHO»

HHA KOMICTCHITHI (TIOpOTroBBIii) (cpenumii) (BBICOKHIA)
OIlK-8.1 PacckasbiBaet 00 anroputmax u | OtBeT Ha Bompoc | [laér ompenenenust anro- | Jlaér ompenencHust an- | Jla€r ompenenenus  anro-
Cocrasienne  anro- | Oinok-cxem aiaropurmos (3H-1) | Nel k sk3ameny pUTMa U OJOK-CXEMBI aIro- | TOpUTMa U OJOK-CXEMBI | pUTMa M OJIOK-CXEMBI ajro-
PUTMOB, HANHACaHUE WU PUTMOB. [lepeuncnser | anroputmoB. I[lepeunc- | putmos. Ilepeuunciser cBoii-
OTNaZKa KOJOB Ha CBOICTBA aITOPUTMOB. JIIET CBOWCTBA aJIro- | CTBa aJiTOPUTMOB U 0a30BbIC
MPOLIEIYPHOM  SI3bIKE PUTMOB W 0a30BBIE al- | ANTOPUTMHYECKHE CTPYKTY-
MPOrPaMMHUPOBaHUS; TOPUTMHYECKUE CTpyK- | ppl.  [lpuBogur  mpumep

OTJIaJKa U TECTHPOBa-
HUEe paboTOCIoCcOOHO-
CTH IIpOrpaMMBbI.

TYPBL.

0JIOK-CXEMBI.

Paccka3pIBaeT 0 CHHTaKcHCE U
CEMaHTHKE SI3bIKa POrpaMMHU-
posanus Cu (3H-2)

OTBeT Ha BOMpPOC
Ne2 k sx3ameny

Jaér onpeneneHuss CUHTaK-
CHCa W CEMAaHTHKH S3bIKa
nporpammuposanus. Ilepe-
YHUCISIET HETOYHO CTPYKTY-
py andasura s3pika Cu.

Jaér onpeneneHus CUH-
TAKCUCAa M CEMaHTUKU
s3bIKa TPOrpaMMHpOBa-
Hus. Ilepeuncnser oc-
HOBHBIE JJIEMEHTHI aJl-
(aBuTa s13p1Ka CH.

Jaétr ompeneneHuss CUHTaK-
CHCa W CEMaHTUKU S3bIKa
nporpammuposanus. Ilepe-
YHCISIET OCHOBHBIE 3JIEMEH-
Tl andasura s3pika Co.
[IpuBoguT OOIIYIO CTPYKTY-
py nmporpammsl Ha si3pike CH.

Paccka3siBaer o MMpeaACTaBJICHUEC
JaHHBIX B IMPOrpaMMe Ha A3bIKC

Cu (3H-3)

OTBeT Ha BOIMpPOC
Ne3 k sk3ameny

Jaér ompenenenus tepMu-
HaM «0OBsBJICHUE, ONpee-
JICHUEC U HWHUIIHUAJIU3alust
nepemMeHHo». Ilepeuncs-
€T HETOYHO OCHOBHBIE THU-
bl JaHHBIX sA3blka CH W
olepalnuy HaJl HUMU.

Haér onpenenenus tep-
MHUHaM  «OOBSIBICHHE,
OIIpEACIICHNE W HWHUIIN-
aJu3anys NepEMEHHON».
[lepeuncnser oCHOBHbIE
TUNBl  JaHHBIX  SI3bIKA
Cu, omeparuu Haja HH-
mu. IlpuBonut npumep
00BSIBIICHHSI KOHCTAHTHI.

Jaér ompenenenus TtepMu-
HaM «O0OBsIBJICHHUE, OIpele-
JICHUC u WHUIHaJIn3anus
[IEPEMEHHO».

[lepeuncnser OCHOBHBIE TH-
bl JaHHBIX si3blka CH, ore-
pauuu Haj HUMHU. [IpuBonut
npumep OOBSIBICHHA KOH-
crantel. Ilepeuncnser npa-
BUJIa IpeoOpa30oBaHus THUIIOB
JaHHBIX.

PacckasbiBaet 00 onepaTopax
s3pika Cu (3H-4)

OtBeT Ha BOIPO-
cbl Ne4-8 k sK3a-
MEHY

[lepeuuncnser HETOYHO yKa-
3aHHBIE omepartopbl. Onu-
ChIBaeT 001acCTh HX WC-
[OJIL30BAHUA.

[lepeuucnser  ykasaH-
Hble omepaTopbl. Omm-
ChIBaeT 00JaCTh HX HC-

IIOJIb30BaHM. HpI/IBO-
AUT TIPUMCPBI HX HUC-
IIOJIB30BaHM.

[lepeuuncnser YKa3aHHbIC
onepaTtopbl. OnuUChIBaeT 00-
JJacTh MW OCOOEHHOCTH UX
ucrnonp3oBanus. [lpuBomut
MpUMEpPhl WX HCIIOJIb30Ba-
HUs.
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Kon n nammeHoBaHue
WHJIUKATOPa TOCTHXKE-
HUSI KOMIIETEHIIUNA

[TokazaTenu chopMupoBaHHO- Kpurepuit YpoBHU cHOPMUPOBAHHOCTH (OIMCAHUE BBIPAXKEHHOCTH JIECKPUIITOPOB)
CTH (IIECKPUTITOPHI) OIICHUBaHUS «YJIOBJICTBOPUTEIHHOY» «XOPOIIOY «OTIUYHO»
(TIOpOTroBBIii) (cpenumii) (BBICOKHIA)
Paccka3piBaeT 0 CTpyKTypHBIX OtBer Ha Bompo- | [Jaér Herounsie ompenene- | Jlaér ompenenenust 3a- | Jaér ompeneneHus 3amaH-
tunax gaHaeix B Cu (3H-5) cel Ne9-10, 17 x | HAS 3aJaHHBIX CTPYKTYp- | AHHBIX  CTPYKTYPHBIX | HBIX CTPYKTYPHBIX THIIOB

9K3aMEHY

HBIX THUIIOB JaHHBIX. Onu-
ChIBACT OIICpallMd Hald HU-
MU U UX 3JICMCHTaMH.

THUIIOB JAHHBIX. OIHCHI-
BaeT omepaluy Haja HU-
MH U X dJIEMEHTaMHU.

naHHbIX. OINHUCHIBAET orepa-
nmuu  Hax HumH.  [lpuBoj
TIPUMEP MCIIOTH30BaHMS.

PacckaspiBaeT o mpornenypax u
byukimsx B s3bike Cu (3H-6)

OTBeT Ha BOIPOC
Nell k sx3ameny

Jlaétr ompeneneHus mpoiie-
Iypel U GyHKIMUA. OMHCHI-
BacT CHHTaKCHUC OOBSBIIC-
HUSL W ompeneneHus QyHk-
LU,

Jaér onpeaeeHus
npouenypsl U (QyHKIHH.
OnuchiBaeT CHHTAKCHUC
OOBSBICHHUS W OTpee-
neanst ¢ynkumid. Pac-
CKa3bIBACT OTJINYHUA
(hopManpHBIX OT (haKTH-
YECKHX MapaMeTPOB.

Jlaét ompeneneHus mpoiie-
nypsl U GyHKuuU. OnuceIBa-
€T CHUHTaKcHC OOBSBICHHS U
ompeaeneHus (hyHKITHIHA.
PacckasbiBaer OTJINYMSL
(¢opMaybHBIX OT (paKTHUe-
CKMX mapameTpoB. Omucel-
BaeT 0COOCHHOCTH Tiepenaydn
apryMEHTOB. IIpuBonut
MpUMEPHI (YHKITHIA.

Paccka3sbiBaeT 00 0COOEHHOCTSIX
repeiavyn mapaMeTpoB B GyHK-
i (3H-7)

OtBeT Ha BOIpPO-
cbl Nel2-13 k ak-
3aMeHy

PacckassiBaeT HETOYHO O
BapuaHTax Iepeiadd 3a-
JaHHBIX  [IapaMeTpOB B
(G YHKITHO.

PacckaspiBaeTr 0o Bapu-
aHTax INepefadyu 3aJaH-
HBIX  TApaMeTpoB B
(YHKIIIO U UX 0COOEH-
HOCTH.

PacckaspiBaeT 0 BapuaHTax
nepefayd 3aJaHHbIX Tapa-
METpOB B (yHKIHMIO M HX
0COOEHHOCTH. [IpuBonut
MIPUMEPBL.

PacckasbIBaeT 0 Kiiaccax mamsi-
i B Cu (3H-8)

OtBeT Ha BOIpPOC
Nel4 k sx3ameny

PacckaspiBaeT 0 Kiaccax
namaTu B Cu.

Paccka3sbiBaeT 0 kiaccax
namsaTi B CH, MOAYJISIX,
CTPYKTYPBI MOIYJISL.

PacckaspiBaeT 0  Kiaccax
namatd B CH, MOIYISX,
CTpyKTypsl Moayid. Ilpuso-
JIUT TIPUMEPBHI.

PacckassiBaer 00 0coOEHHOCTH
MPOrPaMMHUPOBAHHUS PEKYPCHH
(3H-9)

OTBeT Ha BONpOC
Nel5 k sx3ameny

Jaét ompeneneHus pexyp-
cuu. ITpuBoaut npumep.

Haét ompenenenus pe-
KypCHH. IIpuBoaut
IpUMeEp. OnwucsiBaeT
JIOCTOMHCTBA U HEJO-
CTaTKH.

Jlaét onpenenenus pekyp-
cuu. IlpuBomur npumep.
OnucelBaeT JOCTOMHCTBA H
HeAocTaTKu. PacckaspiBaer o
CTEKE BBI30BOB.

PacckasbiBaet 00 agpecanuu
nunamuaeckoi namsita (3H-10);

OtBeT Ha BOIPOC
Nel6 k sx3ameny

Jaér onpeneneHue ajpecy.
OnuceIBaeT omnepauuy Haj
HuM. ONUCHIBaET Mpoleny-
PBI BBIIETICHHUS U OCBOOOXK-
JICHUS TTaMSTH.

Jaér omnpeneneHue aj-
pecy. OmnmuceiBaeT ore-
paruu Hag HuM. Omwm-
CBIBAET IIPOLIENYPHI BBI-
JIENICHUsT U OCBOOOXK7IE-
HUS TAMSITH.

Ja€t ompenesnieHue ajpecy.
OnucelBaeT oOIepaluy  Haj
HuUM. OmNHCBIBaeT MpoLEay-
PBI BBIIETICHHUS U OCBOOOX-
neHuss mnamsatd. llpuBoaut
MPUMEpBL.
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Kon n nammeHoBaHue
WHJIUKATOPa TOCTHXKE-
HUSI KOMIIETEHIIUNA

[TokazaTenu chopMupoBaHHO- Kpurepuit YpoBHU cHOPMUPOBAHHOCTH (OIMCAHUE BBIPAXKEHHOCTH JIECKPUIITOPOB)
CTH (IIECKPUTITOPHI) OIICHUBaHUS «YJOBIETBOPUTEIHLHOY «XOPOIIIO» «OTJIMYHO»
(TIOpOTroBBIii) (cpenumii) (BBICOKHIA)
PacckaspiBaeT 00 ocobennoctn | OtBetr Ha Bompoc | OmuceiBaeT THIbl ¢aiinoB. | OnuceiBaeT TUObl (ail- | OnuceiBaeT THIBL  (aitoB.
paboThl ¢ paiinamu Ha s3pike Cu | Nel8 k sk3ameny | OcHoBHBIE onepanmu Hapx | JoB.  Omnepaumu  Hax | Omepaumu  Han  (alinamu.

(3H-11)

¢aitnamu.

¢atimamu. OcoOeHHOCTH
paboThl C pa3HBIMH TH-
mamMu (haioB.

OcobeHHOCTH paboTHI C pas-
HBIMH ~ TUmamMu  (haiios.
[Ipumeps! paboThl ¢ daiina-
MHU.

Paccka3sbiBaeT 00 aprymeHTax
KOMAHJIHOH CTPOKU U Makpocax
(3H-12)

OtBeT Ha BOMIpPOC
Nel9 k sx3ameny

PacckaspiBaeT 00 aprymes-
TaX KOMaHJHOH CTPOKH.
Ob6nactu MIPUMEHEHUSI.
PacckaspiBaeT 0 He MeHee
JBYX MaKpocax.

PacckaseiBaeT 00 apry-
MEHTax KOMaH/THOI
cTpoku. PacckaspiBaer o
MakKpocax. Oo6nacTu
MPUMEHEHUSI U OCOOCH-
HOCTH MCIIOJIb30BAHUSL.

PacckaspiBaeT 00 aprymeH-
TaX KOMAHIHOW  CTPOKH.
PacckaspiBaeT 0 Makpocax.
Obnacth  TpUMEHEHUS W
0COOCHHOCTH  HCIOJIb30Ba-
Hud. [Ipumepsl ucnonp3oBa-
HUSL

IIponymeiBaeT anroputM peme- | TectupoBanue Bemmonnsier ¢ ommbkamu | BeimonHsier ¢ omuOka- | BeIonHsSET NpaBUIIBHO BCe

Hus 33124k M popmupyet po- | Nel-2 He Gosiee ABYX 3aJaHUI MH He Oonee OJIHOroO | 3aJaHus

IrpaMMy Ha IIPOLEAYPHOM S3BIKE 3a1aHusA

nporpammupoBanus (Y-1)

Pemaer 3agaun o pa3zpaboTke KonTtponbubie PazpabarpiBaer mporpam- | PazpabarbiBaer npo- | Pa3pabareiBaeT mporpamMmel

AJITOPUTMOB ¥ IIPOrPaMM Ha pabotbl Nel-3 MBI 110 3aJIaHHIO C HE3HAUU- | TpaMMbl 110 3aJaHuIO. | 10 3aaaHuto. [IporpamMmHbIi
TEJIbHBIMU ommuOkamu. | IlporpammubIil Kox 3a- | KOX 3310KyMEHTHPOBAH.

HPOLEYPHOM SI3BIKE TIPOTPaM-
muposanus (H-1)

IIporpammHBIil KO 3an10-

JIOKYMEHTUPOBAaH C He-

KYMEHTHUPOBAH C OIMHOKa- | 3HAYUTEILHBIMU C

MH. OIINOKaMH.
OIIK-8.2 PacckasbiBaer o knaccax B C++ | OrBer Ha Bompo- | JJaér Herounsle ompepaene- | Jaér ompeneneHust 3a- | Jaér omnpeneneHus 3aaaH-
CocraBlieHue anro- | ¥ MexaHuW3Max WHKancyusiuu | cbl Ne20-28 K 9K- | HUS 3aJaHHBIX JJIEMEHTOB | JaHHBIX 3JIEMEHTOB | HBIX DJJIEMEHTOB KJIACCOB H
PUTMOB,  HaIHCaHUE (3H-13) 3aMEHy KJIACCOB M MEXaHW3Ma WH- | KJaCCOB M MEXaHH3Ma | MEXaHW3Ma HWHKATCYIISIIHH.

mporpaMM H OTJajKa
KOAOB Ha OOBEKTHO-
OpUEHTHUPOBAaHHOM
SI3BIKE  TPOrPaMMHUPO-
BaHUs.

Kancyiasiuuu.  OnuceiBaeT
HETOYHO OCOOEHHOCTH WX
HCIIOJIL30BaHUS.

WHKAICysuu. OMuckI-
BaeT OCOOEHHOCTH WX
HCIIOJIL30BaHUA.

OnuceiBaeT 0COOEHHOCTH UX
ucronb3oBanus. [IpuBoaut
HIPUMEPHI UCIIOJIb30BAHMSI.

Paccka3niBaeT 0 MexaHU3Max
OpraHuv3aiyuu HaCJICIOBaHW B
C++ (3H-14)

OtBeT Ha BOIPO-
cel Ne29-34 x k-
3aMeHYy

Jaér Herounsle ompezene-
HUSA 3aJaHHBIX DJIEMEHTOB
MEXaHM3Ma HacCJeI0BaHUs
B C++. OmnuceiBaeT HETOY-
HO OCOOEHHOCTH HX HC-
MTOJIB30BAHUS.

Jaér ompenenenus 3a-
JAHHBIX JJIEMEHTOB Me-
XaHU3Ma HacJieJI0BaHM
B C++. OmmceIBaeT oco-
OESHHOCTH UX HCIIOJIb30-
BaHUJ.

Jaér ompenenenust 3amaH-
HBIX JJIEMEHTOB MEXaHH3Ma
gacienosanust B C++. Omu-
CBIBAET OCOOEHHOCTH HX HC-
[10JIb30BaHUS. [IpuBogut
MIPUMEPBI NCIIOIb30BAHMSL.
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Kon n nammeHoBaHue
WHJIUKATOPa TOCTHXKE-
HUSI KOMIIETEHIIUNA

[TokazaTenu chopMupoBaHHO-

CTH (IIECKPUTITOPHI)

Kpurepuit
OIICHUBaHUS

YpoBHU cHOPMHUPOBAHHOCTH (OMHCAHUE BHIPAKEHHOCTH JICCKPHIITOPOB)

«yJIOBJICTBOPUTEIBHO»
(TIOpOTroBBIii)

«XOPOLIO»
(cpenumii)

«OTITUYHO»
(BBICOKHIA)

Paccka3niBaeT 0 MexaHU3Max

OopraHusanuu HOJ'II/IMOP(I)I/ISMa B

C++ (3H-15);

OTBeT Ha BOIPO-
cbl Ne35-42 x ak-
3aMeHYy

Jaér HeTouHbIE Olpenene-
HUSI 3aJaHHBIX DJIEMEHTOB
MEXaHU3Ma MoJIMMOphr3Ma
B C++. OmnuceIBaeT HETOY-
HO OCOOEHHOCTH HX MHC-
MOJIb30BAHUS.

Haér omnpenenenus 3a-
IaHHBIX JJIEMEHTOB Me-
XaHU3Ma MOIUMOPHU3-
ma B C++. OnmceiBaeT
OCOOEHHOCTH HX HC-
MOJIb30BAaHUS.

Jaér omnpenenenus 3anaH-
HBIX JJIEMEHTOB MeXaHU3Ma
nonmumoppuzma B Ct++.
OnuceiBaeT 0COOEHHOCTH HX
ncnons3oBanus. IlpuBomut
MPUMEPHI NCTIOTH30BAHMSL.

Paccka3niBaeT 0 MOTOKOBBIX
KJIaccax BBOJa-BbIBoga B C++
(3H-16).

OTBeT Ha BOIPO-
cbl Ne43-49 x k-
3aMeHy

Jaér HeTouHbIE Ompenene-
HHSI 3aJaHHEIX DJIEMEHTOB
IMOTOKOBBIX KJIACCOB BBOJA-
BeiBOga B C++. OnuceiBaeT
HETOYHO OCOOEHHOCTH WX
ucnonb3oBanus. OnuchIBa-
€T HETOYHO OCOOEHHOCTH
HX UCIIOIL30BAHUS.

Haér omnpenenenus 3a-
MAaHHBIX DJIEMEHTOB II0-
TOKOBBIX KJIACCOB BBO-
na-seiBoza B C++. Omu-
CBIBAET OCOOEHHOCTH MX
ucroip3oBagug.  Omn-
CBIBA€T HETOYHO OCO-
OEHHOCTH HX MCIOJbL30-
BaHUs.

Jaér omnpeneneHus 3anas-
HBIX 3JIEMEHTOB IOTOKOBBIX
KJacCoB BBOJA-BbIBOJA B
C++. OnuceiBaeT 0COOEHHO-
cTn nux HUCITIOJIB30BAHUA.
OnmceiBaeT HETOYHO OCO-
OCHHOCTH HX HCIOJIB30Ba-
Huda. [IpuBogutr npuMepsl
HCIIOIL30BaHHA.

[IponymbIBaeT anropuTm perie-

HUA 3371294 U (OPMHUPYET IPO-
rpamMMy Ha 0OBbEKTHO-
OPHEHTHUPOBAHHOM SI3BIKE TIPO-

KontponbHbie
paboThl Ne4-5

Pa3zpabateiBaer mporpam-
MBI 110 3aJJaHUIO C HE3HAYH-
TEJIbHBIMU OIIMOKaMH.
[IporpammubIil KOJ 3am0-

Pa3pabarbiBaeT po-
rpaMMBl 110 3aJaHHIO.
IIporpammusIil KO 3a-
JOKYMEHTUPOBaH C He-

Pa3zpabateiBaeTr mporpamMmel
o 3axanuio. [IporpammHbIi
KOJI 33J0OKyMEHTHPOBAH.

rpammupoBaus (Y-2). KYMEHTHPOBAaH C OIHOKa- | 3HAYUTENLHBIMU c
M. OIMOKaMHU.
Pemaer 3amady 1o pa3paboTku Kypcogoii mpoekt | Pa3pabarbiBacT nporpammy | PaspabarsiBaet npo- | Pa3pabarbiBaeT nporpammy

QJITOPUTMOB M IIPOrpaMM Ha
00BEKTHO-OPHEHTUPOBAHHOM
si3bIKe porpammupoBanus (H-
2).

[I0 3aJaHHI0 C HE3HAYH-
TEIbHBIMHU OIIMOKaMH.
IIporpammHBIil  KOJ 3an10-
KYMEHTHPOBaH C OIIHOKa-
MH.

rpaMMmy IO 3aJaHHIO.
IIporpammueIil KO 3a-
JIOKYyMEHTHPOBaH C He-
3HAYUTEIBHBIMA c
OIINOKaMH.

no 3aaanuio. [IporpammHsIii
KOJI 33JJ0KyMEHTHPOBaH.

IK-5.1

Pazpabotka  anropur
MOB pEIICHUS TOCTABA
JICHHBIX 3a/1a4.

PacckaszpiBaeT 00 anroputmax u
010k-cxeMm anroputmoB (3H-17)

OTBeT Ha BOIPOC
Ne50 k sx3ameny

Jaér omnpeneneHus ajiro-
puTMa U OJOK-CXEMBI aJro-
PUTMOB. Ilepeuncnger
CBOICTBa aJrOPUTMOB.

Jaér omnpenenenus an-
roputMa 1 OJOK-CXEMBbI
anroputMmoB. Ilepeunc-
JseT  CBOWCTBA  airo-
pUTMOB U 0a30BBIE all-
TOPUTMHYECKUE CTPYK-

TYpBL.

Jaér omnpexneneHuss ajiro-
puTMa U OJIOK-CXEMBI aJro-
putMoB. Ilepeuncnser cBoi-
CTBa aJITOPUTMOB U 0A30BBIC
ANTOPUTMHUYECKUE CTPYKTY-
pel.  llpuBomur  mpumep
OJIOK-CXEMBI.
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Kona u nHaumeHnoBanue [TokazaTenu chopMupoBaHHO- Kpurepuit YpoBHU cHOPMUPOBAHHOCTH (OIMCAHUE BBIPAXKEHHOCTH JIECKPUIITOPOB)
HMHAUKATOpa AJOCTHIKC- CTH (JCCKPUIITOPHI) OLICHUBAaHUA «YHOBJIETBOPUTEIILHO» «XOpOLIO» «OTJIMYHO»
HUS KOMIICTCHIH (TIOpOTroBBIii) (cpenumii) (BBICOKHIA)
[IponymeiBaet anroputwm pemie- | KonTponbHble PazpabatpiBaer anroput™m | PazpabatpiBaer  amro- | PaspabaTeiBaeT — anroputM
HMs 3a1a49d M popMUpYeT O10K- | padoTel Nel-5 pelieHnsl 3ajadyd C He3Ha- | pUTM pemIeHus 3aJadu. | pemeHus 3agaan. Gopmupy-
cxemy perienus 3agaun (Y-3). YUTENBHBIMU  OmUOKaMu. | PopMupyeT ¢ He3HAuu- | €T MOIPOOHYI0 OJOK-CXeMY
®dopmupyer  OGJIOK-CXeMy | TENbHBIMH  OIIMOKaMH | ajJropUTMa pelleHHs 3adadH.
0000IIIEHHOTO ~ aNTOpUTMA | TOAPOOHYIO OJIOK-CXEeMy
pelIeHuns 3a1a4n. anropuTMa pereHus
3aJa4H.
Pemaer 3apauy no paspabotrku | KypcoBoii mpoekT | PaspabateiBaer anroputm | PaspabateiBaer  anro- | PaspabareiBaeT  anroputm
anropurMma (H-3). pelIeHusl 3aJadrd C He3Ha- | pUTM pemieHus 3aJadu. | pemeHus 3agaan. Gopmupy-
YUTENLHBIMU  OmUOKaMu. | GopMupyeT ¢ He3HAuu- | €T MOIPOOHYI0 OJIOK-CXEeMY
dopmupyer  OJIOK-CXeMy | TEIbHBIMH  OIIMOKAaMH | alropUTMa pelieHHs 3a1aqH.
0000IIEHHOTO ~ aNTOpPUTMA | IOAPOOHYIO OJIOK-CXEeMy
pelIeHus 3a1a4u. anropuTMa penieHus
3aJa4H.
[IK-5.2 PacckasbiBaeT 00 MHCTPYMEH- Oteet Ha Bompoc | PacckaspiBaeT oOmiyto uH- | PacckaspiBaeT  oOmiyro | PacckasesiBaer 0OmIy0 HH-

Coznanue mnporpamm-
HOTO KOJIa B COOTBET-
CTBHH C TEXHHYCCKHUM
3aJlaHUEM.

TaNbHBIX CPEJICTBAX Pa3pabOTKH
nporpamm (3H-18).

No51 k sk3ameny

¢dopmarro 06 MHCTPYMEH-
TaJIbHBIX CPEICTBAX paspa-
OOTKH MPOrpamM.

uHpOpMaIio 00 WH-
CTPYMEHTAIBHBIX CPEa-
CTBaxX pa3pabOTKH Ipo-
rpamM.

¢dbopmarro 00 HHCTpyMEH-
TaJlbHBIX CPEACTBAX paspa-
60oTkH mporpamm. [IpuBoaut
CpaBHEHHE HECKOJIbKUX HH-
CTPYMEHTAJIbHBIX CPEICTB.

Paccka3niBaeT OCHOBHEIE CXEMBI
MTPOEKTUPOBAHUS IPOTPaMM
(3H-19).

OtBeT Ha BOIPO-
cbl No52-53 k ak-
3aMeHy

OnuceiBaeT 007aCTh MpPHU-
MEHEHHUSl 3aJlaHHBIX CXeM
npoekThupoBanus. Paccka-
3bIBa€T HETOYHO MPHUHIIHIIBI
HOCTPOCHHUSL.

OnuceiBaer obnacth
MPUMEHEHUS] 3aJaHHBIX
CXEM TIPOECKTUPOBAHUSI.
PacckaspiBaeT npuHIU-
TbI TOCTPOEHHUSI.

OnwuceiBaeT 001aCTh pUMeE-
HEHHS 3aJ]aHHBIX CXEM IIpo-
exTupoBaHus. PacckasbiBaer
TIPUHIIHIIBI MOCTPOCHUSL.
ITpuBOAMT NIpUMEP CXEM.

Pa3pabarbiBaeT mporpaMMHBIN
KOJI B COOTBETCTBHH C 33JJaHHEM
(Y-4).

KoutposnbHbie
pabotsl Nel-5

PaspabarteiBaer nporpammy
[0 3aJaHHI0 C He3HAYH-
TCJIBbHBIMHU OIHI/I6KaMI/I.
[IporpammHubIil  KOZ 3ai0-
KYMEHTHPOBAaH C OIINOKa-
MH.

PazpabarbiBaer po-
rpaMMy IO 3a/aHHIo.
IIporpammueIil KO 3a-
JIOKYMEHTUPOBAaH C He-
3HAYUTEIIbHBIMU c
OIHOKaMHU.

PazpabatbiBaeT mporpamMmy
no 3aaanuio. [IporpammHbIit
KO/ 337I0KyMEHTHPOBaH.
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Kon n nammeHoBaHue
WHJIUKATOPa TOCTHXKE-
HUSI KOMIIETEHIIUNA

[TokazaTenu chopMupoBaHHO- Kpurepuit YpoBHU cHOPMUPOBAHHOCTH (OIMCAHUE BBIPAXKEHHOCTH JIECKPUIITOPOB)
CTH (IIECKPUTITOPHI) OIICHUBaHUS «YJOBIETBOPUTEIHLHOY «XOPOIIIO» «OTJIMYHO»
(TIOpOTroBBIii) (cpenumii) (BBICOKHIA)
Pemaer 3amauy mo paspabotku | Kypcosoii mpoekt | O6ocHOBBIBaeT BhiOOp MH- | O00CHOBBIBaeT BBIOOP | OOOCHOBBIBACT BHIOOp WH-
MPOrpaMM B COOTBETCTBHUU C CTPYMEHTaJIbHBIX CPENCTB | MHCTPYMEHTAIBHBIX CTPYMEHTAIBHBIX  CPEICTB
saganvem (H-4). pa3paboTKH MPOTrPaMMHOTO | CPEICTB pa3paboTKu | pa3paboOTKH MPOrpamMMHOIO
komriekca. Dopmupyer ¢ | mporpaMMHOTO KoM- | koMIuiekca. dopmupyer oc-
HE3HAYUTEIHHBIMH  OIIUO- | TUIEKcA. @opMHUpyeT | HOBHBIE CXEMBI IMPOEKTHPO-

KaMH OCHOBHBIE CXEMBI
MPOEKTHPOBAHUS npo-
rpaMM  (QDyHKITMOHATHHAS
CTPYKTYpa, OIoK-cxema
anroputmMa, UML  gwma-
rpaMMa BapHaHTOB  HC-
nmone30BaHus). Paszpabatsi-
BaeT MporpamMmy Mo 3aja-
HUKO C HCE3HAYUTCIbHBIMU
ommnOkamu. [IporpammHbIit
KOJl 3aJOKyMEHTHUPOBaH C
omunoOKaMu.

OCHOBHBIE CXEMbI IIPO-
EKTUPOBAHUSI MPOrpaMMm
(pyHKIMOHATTEHAS
CTpYKTypa, OJIOK-cxema
anroputma, UML nua-
rpaMMa BapHaHTOB HC-
nons3oBaHus). Pazpaba-
TBIBACT IIPOTPaMMy IIO
3aJJaHAI0 C HE3HAYH-
TEJBbHBIMU  OIIMOKaMH.
[IporpammusbIil KOI 3a-
JIOKYMEHTUPOBaH c
omnOKaMu.

BaHUS mporpamMM ((yHKITHO-
HaJIbHAas CTPYKTYpa, OJIOK-
cxema amroputMa, UML
IuarpaMMma BapHaHTOB FC-
nonb3oBanusi). PaspabaThl-
BaeT MporpaMMmy IO 3aja-
Huto. IIporpaMMmHblil  KOA
3aJJOKYMEHTHPOBaH.
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3. TunoBble KOHTPOJIbHBIEC 32JaHNUS 1JIS1 IPOBEACHHUS IPOMEKYTOYHON aTTeCTAllUH

a) Bonpocsl 17151 OLlEHKHU 3HAHMI, YMEHH M HABBIKOB, CGOPMHPOBAHHBIX Y CTY/ACH-
Ta no komnerenuun OIIK-8:

1. Tlonstue anroputma. CoiicTBa anroputmoB. biok-cxema ainropurMa. basosble ai-
TOPUTMUYECKHUE CTPYKTYPBI.

2. CUHTaKcUC M CEMaHTHKa s3bIKa MporpaMMupoBanusi. AndaBuT s3bika CH: JIEKCEMBI,
UJACHTU(PUKATOPbl M KJIFOYEBBbIE CJIOBA, 3HAKM OIEpaluil, JuTepajibl U KoMMeHTapuu. OOmias
CTPYKTypa IporpaMmsl Ha si3bike CH.

3. OObsBieHuUe, onpeneieHue U MHUIMaNM3anus nepemenHo. Koncrantel. Kmaccu-
(duKaIys CKaJsPHBIX TUTIOB JAHHBIX, ONepaliy HajJ HUMH. Oneparnuy npeoOpa3oBaHus TUIIOB.

4. OcHoBHble onepaTopsl s3bika Cu: apudmeTrndeckue, JOrn4eckue, CpaBHEHMs, MpH-
cBanBaHua. OcoOEHHOCTH HMX WCHOJb30BaHUA. [IpuMepsl UCTIONBb30BaHUS YHAPHBIX, OMHAPHBIX
U TEPHAPHBIX OIIEPATOPOB.

5. TloGutoBbie oneparopsl sa3pika Cu. OCOOSHHOCTH U MPUMEPHI UX UCTIOIb30BAHMUSL.

6. Omnepatops! BeTBIeHHUA. CHHTAKCUC ONEPATOPOB, UX OCOOEHHOCTH U NPHUMEPHI HC-
[10JIb30BAHUS.

7. Omnepatopsl HKJI0B. CHHTaKCHC ONEPAaTOPOB, X OCOOCHHOCTU U MPUMEPHI UCIIOJIb-
30BaHUS.

8. HectpykrypHble omepaTopsl nepeiaun yrnpaBjeHUs: orepaTtop Oe3yCclIOBHOIO Hepe-
xoJzla goto, orepaTop JAOCPOYHOro 3aBepineHus break, omepartop mpogoimkernus continue. CuH-
TaKCHUC OIEepaToOpoOB, UX OCOOCHHOCTH U NPUMEPHI UCTIOIb30BAHUS.

9. CrpyKTypHBIE TUIIBI JaHHBIX: MAacCHBBI, CTpokH. OnucaHue, omnepanuyd HaJ MacCu-
BaMH U UX 3JIEMEHTaMH, IPUMEPBI UCIIOJIb30BaHUS.

10. CrpykTypHBle THNBl JaHHBIX: 3amuch (CTPYKTypel). OmnucaHue, ONepanuu HaJ
CTPYKTYPaMH U UX 3JIEMEHTaMHU, IPUMEPHI UCTIOIb30BaHUS.

11. Ipouenypsl u ¢ynkuuu. OObsBICHUA W ompeneneHuss GyHKuuid. PopMaibHBIE H
dakxTnueckue napametpsl. I[lepenaua aprymeHToB QyHKIUM.

12. Tlepenaya CTPYKTYpHBIX THUIIOB JaHHBIX B Ka4ecTBE apryMeHTOB (yHKuuu. OcoOeH-
HOCTH IIepeJlauu U MPUMEpBHI.

13. Tlepemaua mpoueayp U QyHKIUH B apyrue GyHKIUU depe3 napamerpbl. OcoOeHHO-
CTH IEpEAAYN U IIPUMEPBI.

14. Kunaccel namsTi. ABTOMAaTUYECKUM, PETUCTPOBBIM, BHEIIHUNA M CTATUUECKUN KJIacChl
namsati. Moaynu. CTpyKkTypa MOyIsl. 3aKOHBI BUIUMOCTH UIEHTU(UKATOPOB.

15. Pexypcus. Ocobennoctu mporpammupoBanus. Jlocronncrsa U Hegoctatku. [loHs-
THE CTEKa BBI30BOB.

16. Anpecanus TUHAMHYECKOH TaMSTH: TOHSATHE aJipeca, OTepaIluu MOTydeHUs ajpeca
U pa3bIMeHoBaHus. [Ipoueaypbl mosydeHus maMsaTH U OCBOOOXKICHUS ee.

17. CrouckoBble CTPYKTYpbl JAHHBIX U OCHOBHBIE IPHUEMBI padOThl C HUMH: CO3JIaHUE
3JIEMEHTa, J0OaBJIEHUE 3JIEMEHTA K CIUCKY, YAAJCHHE 3JIeMeHTa U3 crnucka. O6nacTb npuMeHe-
HUS CIIMCKOBBIX CTPYKTYP JIaHHBIX.

18. Pabota ¢ TekcTOBBIMU M OMHAapHBIMU (aiinamu. Onepaunu Hag aiinamu. [Ipumepsi.

19. AprymenTts! koMaHaHOH cTpoku. [Ipenpomeccop s3bika Cu.

20. Knaccel 06bexToB. CTpyKTypa Kiacca. KoMmoHeHTHbIE JaHHbBIE U METO/IbI KJlacca.

21. KonctpykTops! kiaccoB. KoHCTpykTOp 110 yMOdaHuio. KOHCTpYKTOp KOTMPOBaHUS -
MHULMAIA3ALHH.

22. JleCTpyKTOpHI KJIacCOB. SIBHBIN W HESBHBIH BBI3OB JIECTPYKTOpa. BHpTyanbHbIC Jie-
CTPYKTOPBI.

23. JlocTyn K KOMITOHEHTaM Kiacca. J[py3bst KilaccoB. Aipecalisi KOMITOHEHTOB KJlacca.

24. Anpecanuss KOMIOHEHTOB kiacca. CraTHueckue JaHHble U MeToJbl kiacca. Kon-
CTaHTHI KJIaCcCOB.

25. Ileperpyska meton10B U onepauuid. Oneparop-QyHKIHS.
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26. Ilapamerpu3zanus TunoB naHHBIX. [11a010HBI KJIaccoB U HYyHKIUH.

27. TlporpammupoBaHue HepapXudecKux 0o0beKToB. KOHTEHHEpHI KIaccoB.

28. KommnosutHsie Ki1acchl. MacCUBBIL

29. ba3oBblii 1 Mpou3BOAHbIE KiIacchl. CrienuduKaIus Mpor3BOHBIX KJIACCOB.

30. HocTtyn K HacieZOBaHHBIM KOMITOHEHTaM 0a30Boro kiacca. COOTHOIIEHUE MEXKIY
0a30BBIMH U IPOU3BOTHBIMH KJIACCAMHU.

31. MNonknace u cynepkiacc. [locnenoBareabHOCTh BBI30Ba KOHCTPYKTOPOB U JAECTPYK-
TOPOB JUIsI 00BEKTOB MTPOM3BOIHBIX KJIACCOB.

32. MHoxecTBeHHOe HacienoBanue. IIporpammuas peanu3anysi MHOXECTBEHHOTO
HacJIeJOBaHMSL.

33. Bupryansnoe HacnenoBanue. IlpuBeaenne TUIIOB 0OBEKTA.

34. Konreiinepbl. KoMmo3uTHBIE KI1acCHI.

35. [omumopdu3m npu MoCTPOSHUH UEPAPXUHU KITACCOB.

36. BupryanpHble Ki1acchl. BupTyansHbIe 1eCTPYKTOPEI.

37. Yuctele BupTyaibHble (yHKIMH. AOCTpakTHbIE 0a30BBbIE KJIAcChl M KOHKPETHHIC
KJIaCCHI.

38. OcobeHHOCTH pabOThI ¢ JMHAMHYECKUMU O0BEKTaMHU.

39. OcobenHoCTH pabOTHI C TMHAMUYECKUMU TOJsIME. Konupyrommii KOHCTPYKTOP.

40. [IpyxecTBeHHbIE (DYHKIIMH U KIACCHI.

41. Tlepeonpenenenue omnepanuii. Oneparop-QyHKIHUs.

42. Ila6mons! knaccoB. [11a0monsr QyHKINH.

43. Hepapxus KI1acCOB IIOTOKOB BBOJIa-BBIBOIA.

44. Omnepartopsl (popMaTHOrO BBOAA-BBIBO/IA.

45. ®naru ynpasneHus GOpMaTOM IIOTOKOB BBOJIa-BBIBOAA.

46. MaHUIYIATOpPHI OTOKOB (DOPMATHOTO BBOJIA-BBHIBOJIA.

47. lleperpy3ska onepauuii GopMaTHOTO BBOJA-BBIBOJIA.

48. Metozsl 6echopMaTHOTO BBOAA-BBIBO/IA.

49. KoHCTpyKTOpHI (aiiJIOBBIX MOTOKOB. PexrMbI BBOJa-BBIBO/Ia (DaliIOBBIX TOTOKOB.

0) Bonipocs! 1J1s1 OLleHKH 3HAHMI, YMEHHI M HABBIKOB, C()OPMHUPOBAHHBIX Y CTY/JACH-
Ta no komnerenuuu IK-5:

50. INonsarue anropurma. CBoiicTBa anroputmoB. biok-cxema anropurMa. ba3zoBsie an-
TOPUTMHYECKHE CTPYKTYPBI.

51. UHcTpyMeHTalbHBIE cpelicTBa pa3paboTku. DyHKIIMOHAIbHBIE BO3MOXHOCTU. Cpas-
HEHHE HECKOJIBKUX.

52. OCHOBHBIE CXeMbI IPOEKTHUPOBAHUS IPOrPaMM: CTPYKTypa HHPOPMALIMOHHOTO U aJl-
roputMuueckoro odecrneuenusi, UML-nuarpaMMbl BapuaHTOB HCNOIb30BaHUs. [IpuHIMNbI mo-
crpoenus. [Ipumep.

53. OCHOBHBIE CXeMbI IPOSKTHPOBAHUS MTPOTPAMM: CTPYKTypa HHPOPMAIIMOHHOTO U aJl-
ropurMudeckoro odecrneuenus, UML-nuarpaMMbl BapuaHTOB HCHOIb30BaHUA. [IpyHIMIBI MTO-
crpoenus. [Ipumep.

[Ipu cnave sk3ameHa, CTYJEHT MMOJIydaeT JBa BOIpoca U3 MEePeyHsl, IPUBEACHHOTO BBIIIE.
Bpems noaroToBKu CTyJ€HTa K YCTHOMY OTBETY Ha BOIIPOCHI - 10 30 MUH.

4. TeMbI KypCOBBIX IIPOCKTOB!

Tema kypcoBoro npoekra «IIporpaMMHBIN KOMIUIEKC JUJIsl ONPEAEIICHUS] KOHCTAHTBI CKO-
POCTH XMMHMYECKOW peakluu» MOCBAILICHA CO3JIaHHIO MPHKIATHOIO MPOrpaMMHOroO obecriede-
HUS, MO3BOJISIOIIETO ONPEAENATh MOPAJOK XMMUYECKON PEAKIMH, KOHCTAHTY CKOPOCTH peak-
LIUH, & TAKXKE MPOBOJUTH CTATUCTUYECKUI aHAJIU3 PE3YJIbTATOB.

28



5. MeTonnyeckne MaTepuaJbl JJisl ONpeaejieHUs] MPOLeAYpP OLEHUBAHUS 3HAHMIA,
YMEHHIl 1 HABBIKOB, XapAKTEPU3YIOIIMX 3TANbl (POPMUPOBAHUS KOMIIETEHIIH.

[TpomMexyTodHast aTTecTalys Mo JUCIUIUIMHE POBOJUTCS B COOTBETCTBUU C TPEOOBAHM-
smu CTO CIIOI' TU(TY) 016-2015. KC YK/IB Ilopsiiok opraHu3anuu ¥ MPOBEACHUS 3a4€TOB U
HK3aMEHOB.

[To nucnMIUIMHE TPOMEXYTOUYHAsI aTTECTAIUs MPOBOJAMTCS HA IMEPBOM Kypce B JICTHIOO
ceccuio B (popMe 3K3aMEHa U Ha BTOPOM Kypce B 3UMHIOIO CECCHIO B (pOopMe 3aliThl KypCOBOTO
NPOCKTa M HK3aMEeHa, IIKaJIa OIICHUBAHMS — OaJUTbHAS («OTIIMYHOY», «XOPOIIOY, «YIOBIETBOPH-
TETHHOY», KHEYIOBIECTBOPUTEITHHOY).
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[Ipunoxxenne Ne 2
K pa0oueii nporpamme JUCHUILIUHbI

I1a0Ji0H 3a1aHKMsI HA KYPCOBOM NMPOEKT

Muno6prayku Poccun
denepanbHOE TOCYIaPCTBEHHOE OO KETHOE 00pa30BaTeIbHOE YUPEKICHUE BhICIIEro 00pa3o-
BaHUS
«Cankr-IlerepOyprckuii rocyaapcTBEHHBIM TEXHOIOTMUYECKUM HHCTUTYT
(TEXHMYECKHUI YHUBEPCUTET)»

3AJAHUE HA KYPCOBOU ITPOEKT

Hanpasiaenue moaroroBkn  09.03.01 MudopmaTrka 1 BHIYUCIUTENbHAS TEXHUKA

HanpasienHoctn ABTOMaTH3UPOBAHHBIE CUCTEMbI 00pabOTKH HH(pOPMALIUU U
yIpaBJICHUS

DaKyabTeT WNupopManmoOHHBIX TEXHOJIOTHIA U YIPABICHUS

Kadenpa CucrteM aBTOMaTU3UPOBAHHOI'O POEKTUPOBAHMS U YIIPABICHUS

YueOHast IMCHUILINHA WNudopmanroHHble TEXHOJIOTUH U IPOTPAMMHUPOBAHHE

Kypc 1 I'pynna Howmep epynnut

CryaeHr Damunus Uma Omuecmeo

Tema: [TporpaMMHBIH KOMILIEKC /7151 ONPEAEIeHUs KOHCTAaHThl CKOPOCTU XUMHUECKON pe-
aKIUH

Hean YIIIyOUTh TEOPETUUECKUE 3HAHMSI, HEOOXOAUMBIE [Tl peain3alii 0O bEKTHO-

padoThI: OPUEHTHUPOBAHHOTO M10X0/1a K TOCTPOCHUIO MOJENU NPEIMETHON 001acTH U IEKOM-
MO3ULIMHU MPUKIATHON 33/1a4H, 00BEKTHO-OPHEHTUPOBAHHOM TEXHOJIOTHUH TPOEKTH-
poBanus nporpamm. [lonyunTs npakTH4ecKre HaBbIKU O0BEKTHO-OPHUEHTHPOBAHHOTO
IpOTrpaMMHUPOBaHUS B 00BEKTHO-OPUEHTUPOBAHHON MHCTPYMEHTAJIBHOM cpefe.

Hcxonnble naHHBIE IO MPOEKTY (OCHOBHAS JIUTEPATYPa N0 TeMe U FJIEKTPOHHbIE pecypchl):
1 Jlumepamypa no onucanuio npeomemuou ooaacmu u 06veKma Uccie008aHusl.

2 Jlumepamypa no paspabomxe npocpammHbiX KOMIIEKCOS.

3 Jlumepamypa no uHcmpymeHmanbHulM CpeoCcmeam paspabomku asmomMamusupo8aHHoU Cu-
cmemul.

4 Koncnexm nexyuii no oucyuniune « Mngpopmayuontvie mexnoniocuu u npocpammuposanuey.

5 Dnexmponnsie pecypcwi (6 mom yucie Unmeprem-caiimol) no npedmemHot ooiacmu.

ITepedyenn BOnpocoB, MOAJIesKAIMX Pa3padoTke:

1. O3HaKOMHTBCS € TEOPHUEN MO CHHTE3Y M aHANN3y MM KMHETHKN XMMHUYECKUX PEaKIIHil.

2. BbINOJHUTB NOCTAHOBKY 3a/1a4M 110 UCCIEA0BAHUIO KUHETUKN XUMUYECKOW PEAKIUH.

3. CocTaBuTh (pOpMAIN30BAHHOE ONUCAHUE 331auu. PazpaboTarh CTpYKTYypy BXOAHBIX U BBIXOJ-
HBIX JAHHBIX.

4. YTOYHUTH METOJIbI PEIICHUS MAaTEMATUYECKOMN 3a/1a4uH.

5. Pa3paboraTh anroput™m (6JI0K-CXeMy) AJIsl ONpeaesIeHHs MOPSIKa U KOHCTaHThl CKOPOCTH pe-
aKIIMH.

6. CripoeKTHpOBaTh CTPYKTYPY IPOIPAMMBI.
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7. Pa3zpaboTaTh 10JIb30BaTENBCKUN HHTEPdEIC.

8. BBIMOIHUTE npeaABapUTCIIbHYIO OLICHKY KMHCTUYCCKHUX KOHCTAHT C UCIIOJIb30BAHUCM MCTO1a
PErpecCUOHHOrO aHaJIN3a.

9. IlpoBecT CTaTUCTUYECKUI aHAIU3 PE3YIbTATOB.

10. CocTaBUTh IpOrpaMMy, PeaIu3yIOLIyI0 IOCTABICHHYIO 3a1a4y.

11. [IpoTectupoBaTh pabOTOCIIOCOOHOCTH MPOTPAMMHOI0 00ECIICUEeHUSI.

ITepedyenn rpapuyeckoro MmaTepuaja:

1. ITocTaHoBKa 3a7a4u UCCIIEJOBAHUS KHHETUKY XUMUYECKON peaKIiH.

2. ®opMmanu3oBaHHOE onucanue 3agaun. CTpyKTypa BXOJHBIX U BBIXOJHBIX JAHHBIX.

3. MeTo/1bl perpecCHOHHOIO aHaIM3a JUIsl peLeHHs 3aJauu.

4. Anroputm (6J10K-CX€Ma) OIIPEIEIEHMS TOPsIIKa U KOHCTAHTBI CKOPOCTH XMMHUYECKON peak-
1.

5. @yHKIHOHAIBHAS CTPYKTYpa IIPOrPAMMHOIO KOMIUIEKCA.

6. Pe3ysbTaThl NpOBEPKH aJ€KBaTHOCTU Pa3pabOTaHHOM MOJIEIH.

7. Ilpumepsl TeCTUPOBaHUS PAOOTOCIIOCOOHOCTU IPOrPAMMHOI0 00ECIICUEHNUSI.

8. XapakTepucTuka pa3pabOTaHHOTO MPOrPaMMHOT0 00ecreueHMs..

TpeOoBaHusl K aNIAPATHOMY M POIPAMMHOMY 00eCleYeHHUI0:

ArnmapatHoe o0ecrieueHue: XapaKTepPUCTUKA alapaTHOTO 00ecrieueHus (TEXHOJIOTHYECKOES
o0opyoBaHue, TEXHUYECKHE CpeIcTBa aBToMaTu3aiuu, DBM, nepudepuiinbie ycTpoiicTBa).
[TporpaMmMHOe oOecrieueHIE: XapaKTePUCTHUKA TPOrPaMMHOTO 00ecTiedeHus (CHCTEMHOTO, MTPH-
KJIaJTHOTO).

JlaTa BbIIa4YM 3a0aHUS:

I[aTa NMpeaoCTaBJCHUA KYPCOBOI'O IIPOCKTA K 3alllUTE:

3aBenytomias kageapoit, mpod. T. b. Unuctakosa
PykoBoaurens, nom. . I'. KopHuenko
KoncynbranT, cT. nper. A. K. ®enun

3aI[aHI/Ie IMPUHAI K BBITIOJIHCHUTO
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