MMHMCTEPCTBO HAYKU U BBICIIIETO OBPA30OBAHHS POCCUICKON
®EJEPALIMHA
(I)ellepaJILHOC l“OcyzmpCTBEHHOC ABTOHOMHOE 06p330BaTCJ'IBHOC yqpemne}me BBICIIEIO
obpazoBaHus
"CAHKT-TIETEPBYPI'CKWH T'OCYIAPCTBEHHBIA YHUBEPCUTET
APPOKOCMMYECKOI'O IIPUBOPOCTPOEHUS"

Kagenpa Ne 42

YTBEPXIALIO

PykoBoquTeh 00pa30BaTENLHOM IPOrPaMMBI

JOLCHT, K.T.H.

Jlucr cornacoBanus paGodeii MporpaMMB! JUCIHIUTAHEL

TporpavMmy cocTaBmI (a)
JIOUCHT, K.T.H., JOLEHT %06.02.2025 H.B. Borocnosckas

(OMKNOCTE, Y1, CTENCHE, 3BAHHE)

B.A. Muxnym

M/ (uHAuHAnBL, GamuTis)

(OMKHOCTD, Y. CTEMNEHD, 3BAHHE) (monmucs, aTa) (MHULKATBL, paMILTHs)
JIOUEHT, K.T.H. /”/ 06.02.2025 B.A. Ky3neuos
(HOMKHOCTD, Y. CTENEHb, 3BAHUE) vV d (nonnucs, nara) (uHULHMATIBL, haMuTHs)

ITporpamma og06peHa Ha 3acenanuu kapenpst Ne 42
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AHHOTaNMsA

Juctumirza «OCHOBBI MPOrpaMMHpPOBaHHS» BXOAUT B 00pa30BaTEIbHYIO HPOrpaMMy
BBICIIEr0 00pa3oBaHWsi — MOporpamMMmy OakajaBpuata [0 HAMpPABICHUIO IOATOTOBKH/
cneuuanbHoct 09.03.02 «MHpOpMaIMOHHBIE CHCTEMBI W TEXHOJOTHMH» HAMpPaBICHHOCTH
«VH(opManOHHBIE TEXHOIOIHH B Au3aiiHe». Jlucuuminna peanusyercs kadenpoin «Ned2y.

JlucuumivHa HaneneHa Ha (JOPMHUPOBAHKE y BBITYCKHHKA CIIEYIOIMX KOMIETSHIINI:

VYK-1 «CriocobGeH OCyIIeCTBIATh NOUCK, KPUTUYECKHI aHAJIM3 U CHUHTE3 MH(OopManu,
MIPUMEHSATH CUCTEMHBIH TTOIXO0 JJIsl PELICHHs TOCTABICHHBIX 33121

VYK-2 «CnocobGen omnpeaensTh Kpyr 3aad B paMKax [OCTaBJICHHOW LIEJM U BHIOUpATH
OIITUMAJIbHbIE CIIOCOOBI UX PELICHUS, UCXOIS U3 JCHCTBYIOIIMX MPABOBBIX HOPM, MMEIOIIUXCS
PeCypcoB U OTPAaHUYEHUID

OIIK-1 «CriocobeH MpUMEHSTh ECTECTBEHHOHAay4YHbIC W OOLICHH)KCHEPHBbIC 3HAHUS,
METO/Ibl MATEMAaTHYECKOTO aHAM3a U MOJCIIUPOBAHHSI, TCOPETUYECKOTO U IKCIIEPUMEHTAIBHOTO
UCCIIEI0BaHUSL B TPO(YECCHOHAIBHON e TEeIbHOCTH»

OIIK-6 «CnocobeH pa3pabaThBaTh aJrOpUTMbl U IMPOrPAMMBI, TIPUTOJAHBIC JUIS
MPaKTHYECKOTO MPUMEHEHHUS B 001aCTH HH(YOPMALIMOHHBIX CUCTEM U TEXHOJIOTHii»

[TK-4 «CriocoOeH BBINMOIHATH pabOThI MO CO3AaHHI0 (MOANGDHUKALIUKI) U COMPOBOXKACHHIO
nH(pOPMALIMOHHBIX PECYPCOB, CO3/1aBaTh 00BEKTHI BU3YaIbHOM HH(pOpMALIUI)Y

CognepxaHue JUCUUIUIMHBI OXBATBHIBACT KPYT BOIPOCOB, CBS3aHHBIX C OCHOBaMHU
O00BEKTHO-OPUEHTUPOBAHHONW ~KOHLEMLMK: HMHKAICYJSLUs, HacleJoBaHHe, MOJIUMOP(U3M,
O6ubmmoTekn KiaccoB. I3ydarorcs 0a30Bble NPHUHIMIBI OOBEKTHOTO IOIXO0JA, KOTOPHIH B
MOCJIENYIONHMX Y4eOHBIX JUCLHUIUIMHAX OyJeT HCIOJb30BaH B OOBEKTHO-OPUCHTHUPOBAHHOM
aHanu3e, OOBEKTHO-OPUEHTUPOBAHHOM  INPOEKTUPOBAHMM, IIAGJIIOHAX  MPOEKTUPOBAHUS,
00BEKTHO-OPUEHTHPOBAHHBIX AaHHBIX (XML), yHH(DUIHPOBAHHOM S3BIKE MOACIUPOBAHUS
Unified Modeling Language (UML), 00BbeKTHO-OpHEHTHPOBAaHHOI pa3paboTke U
KOHCTpyUpOBaHUH nporpaMMHbix cucteM (OITK-1).

B mpaktHyeckoil 4acTH  JMCUMIUIMHBI  (POPMHUPYIOTCS  HaBBIKM  OOBEKTHOIO
nporpammupoBanust  (OITK-6), oTnagkd W TECTHPOBAHMS IMPOTOTUIIOB  MPOTPAMMHBIX
npunoxernit (I1K-4). Tlo BceM KIOYEBBIM TeMaM JUCLUILIMHBI pa3paboTaHbl 3aJaHus It
BBIIOJIHEHHS MPAKTUYECKUX M JabopaTopHbIX paboT. OCHOBHas LENb KypcoBOH paboThl -
UCIIOJIb30BAHUE MOJIyYEHHBIX 3HAHMH M HABBIKOB NPOrPAMMHUPOBAHMSA U1 Pa3paboTKu
COOCTBEHHON OHMONMOTEKH KJIACCOB, pacIIUpsiOieii (QyHKIMOHATBHOCTh  CTAHIAPTHBIX
6ubnuorek ucnonbyemoit miarpopmsl (I11K-4).

B mponecce 0cBOSHMS IUCHMIUIMHBI TPOAOKACTCS (OPMHUPOBAHME YHHBEPCATIbHBIX
kommnereHiid YK-1 B wactu cucremMHoro noaxona u YK-2 B BeIOOpe ONTHMAabHBIX CIIOCOOOB
peleHns MOCTaBJICHHBIX 33/1a4 ¢ YYETOM UMEIOLIUXCSl PECYPCOB U OTPaHUUYESHH.

[lpenogaBanue MUCHMIUIMHBI IIPELyCMaTpHUBaeT cienyrouniue (GopMbl OpraHu3aLun
y4eOHOr0 mpomecca: JEKIHH, 1a00opaTopHble paboThl, IPAKTHICCKHUE 3aHSITHS, CAMOCTOSTEIIbHAS
pabora oOyuarorierocs, KypcoBoe IpOeKTHPOBaHHUE.

[MporpamMmoii JUCHHUILIMHBI TPEAYCMOTPEHBI CICAYIOIINE BHIbI KOHTPOJS: TEKYLIHH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAsI aTTECTAlUs B JopMe IK3aMeHa.

OOuiass TPyI0EMKOCTh OCBOCHHS AWCIMIUIUHBI COCTaBISACT 9 3a4eTHBIX eAuHML, 324
yaca.

SI3bIK 00yUECHHUS IO JUCHHUIUTMHE «PYCCKUN.

1. IlepeueHb IUIAHUPYEMBIX PE3YJIBTATOB 00YUESHUS MO JUCLIMIUIHHE

1.1. Llemn mpernoxaBaHUSA AUCIUIUIMHBL — OCBOCHHE CTyAEHTaMH (DyHIaMEHTaIbHBIX
KOHIIETINH 00BEKTHO-OPHUEHTHPOBAHHOIO NIPOrPAaMMHUPOBAHMS KaK OOIIEHHKEHEPHOTO 3HAHUS
JUIL  TEOPETHYECKOr0 ¥ OKCHEPUMEHTAJIBHOI'O  UCCIENOBaHUS B NPO(ECcCHOHAIBHON
JearenbHoCcTH. TloaydeHne MpakTH4ecKoro OIbITa MCIOIb30BaHUSA MHCTPYMEHTapHs 0O0BEKTHO-
OPMEHTHPOBAHHOW  pa3pabOTKM Ul  pelIeHHMs NPAaKTHYeCKHX 3aJady B 00iacTu
UH(OPMALMOHHBIX TEXHOJIOTHHA.

1.2. JlucuuniMHa BXOAHUT B COCTaB 00sA3aTENbHON 4acTH 00pa30BaTeNIbHON MPOrpaMMBbl

BhIcIIero oopaszosanus (nanee — OI1 BO).
1.3. IlepeueHb IIaHUPYEMBIX PE3YJIBTAaTOB OOYUCHUS 110 JUCLHUILIMHE, COOTHECEHHBIX C
MJIaHUpyeMbIMU pe3yabratamu ocBoeHust OI1 BO.
B pesynbrare n3yueHMs AMCLHUIUIMHBI OOYYAIOIIMHCS IODKEH 00JajJaTh CIESAYIOIUMU
KOMIETCHIMSIMU WM MX YacTIMHU. KOMIETeHINH ¥ HHIUKATOPBI UX IOCTHKEHHUS [IPHBE/ICHBI B

Tabmune 1.

Tabnuua 1 — IlepeyeHb KOMIETSHIMI ¥ UHIUKATOPOB UX JOCTHXKCHHUS

Kareropus (rpymma)

Ko 1 HaumeHoBaHue

Kon n HaumeHoBaHue HUHAUKATOpa

KOMIIETCHIIMU KOMIETCHIIUI JOCTHIKCHHSI KOMITCTCHIIHU
YK-1 Cnocoben
OCYILECTBIIATH
MOUCK, KPUTHUECKUI
- KP VK-1.Y.1 ymeTb npuMeHATh METOAUKH
aHaJIU3 U CHUHTE3
YHuBepcaibHbIe - roucka, coopa u 00paboTk HHHOPMALHH,
KOMIETCHIIUU P ’ B TOM YHCJIE C HCIIOJIb30BaHHEM
MPUMEHSATH
. HCKYCCTBEHHOT'O MHTEJICKTa
CHCTEMHBIH MOAXO0J
JUISL pEIeHUst
MOCTABJICHHBIX 3314
VYK-2 Cnocoben YK-2.3.3 3HaTh BO3MOKHOCTH H
OIPEe/IeIsTh Kpyr OrpaHUYCHUS IPUMEHEHHS IU(PPOBBIX
3aa4 B paMKax HWHCTPYMEHTOB JUISl PELICHUS
MOCTABJICHHOM 1€ | TIOCTAaBJICHHBIX 3a/1a4
U BBIOMpATh VK-2.VY.1 ymeTb NpoBOIUTH aHAIN3
OINTUMAJIbHbIC MOCTABJICHHOM 11eJ1U 1 (POpPMYIIUpOBaThH
VHuBepcaibHbIe
CIoco0bl UX 3a/1a4, KOTOPbIE HEOOXOAUMO PEILIHTD IS
KOMIETEHIIUU

peuiceHus, uCXoas nu3

€€ JOCTHKEHHS

JIEHCTBYIOIUX YK-2.V.3 ymeTs BbIIBUTATH

MPaBOBBIX HOPM, aNbTePHATHBHBIC BAPUAHTHI ACHCTBHII C
HAMEIOIIUXCSt LIEJIBIO BEIOOPA ONTHMAJIBHBIX CIIOCOO0B
pecypcoB u peuieH s 3a1a4, B TOM YHCJIE C TOMOIIBIO
OrpaHUYCHUI U (POBBIX CPECTB

OIIK-1 Crocoben OIIK-1.3.1 3HaTh OCHOBBI MATEMATHKH,
PUMEHSTh (hu3MKH, BEIYUCIIUTEIBHON TEXHUKH U
€CTECTBEHHOHAYYHBIC | POrPaMMHPOBAHHUS

U O0OLICHH)KCHEPHBIC
3HAHMS, METObI

OIIK-1.VY.1 ymersb pewiatb CTaHIapTHBIE
podecCHOHaNbHbIE 3aa4H C

MaTEeMaTH4YECKOTo MPUMEHEHHEM €CTECTBEHHOHAYYHBIX U
Ob6uienpodeccroHanbHbIe N
aHanus3a u 00IEeHHKEHEPHBIX 3HAHUH, METOJJOB
KOMIETCHIIUU
MO/JICTIUPOBAHUS, MaTeMaTHYeCKOr0 aHaIu3a U
TEOPETHYECKOTO U MOICITUPOBAHUS
skcriepuMenTansHoro | OITK-1.B.1 umeTs HaBBIKH TEOPETUUECKOTO
HCCJIC0BAHHUS B 1 9KCIIEPHUMEHTAIBHOTO HCCIICI0BAHUS
npodeccroHanbHON | 00BbEKTOB MPOdheCcCHOHATBHOM

JACATCIBbHOCTH

JACATCIBHOCTHU




H3 nux uacoe npaxmuyeckoii n0020mo6Ku 23 13 10
Ayoumopnule 3anamus, BCEro yac. 187 102 85
B TOM YHCIIE:

nexnuu (JI), (qac) 68 34 34

npaxkTH4eckue/ceMunapekue 3ansrus  (I13),

34 34

(gac)

naboparopasie padots! (JIP), (dac) 68 34 34

KypcoBoii npoekT (pabota) (KII, KP), (1ac) 17 17

9K3aMeH, (Jac) 90 54 36
Camocmoamenvrasn paboma, Bcero (yac) 47 24 23
Buo npomesicymounoii ammecmayuu: 3auer, OK3.

DK3.,

mudd. 3adger, sk3ameH (3ager, dudd. 3aug, K3 OK3.

DK3.*¥)

OIIK-6.3.1 3HaTH METOBI
QITOPUTMHU3ALINH, SI3bIKU U TEXHOJIOTHU
OIIK-6 CriocoGen npo I:‘aMMn OBaI-;I/Iﬂ MPUTOHBIE JJIs
pa3pabaTbIBaTh porp P » 1P
HPaKTHYECKOTO NPUMEHEHUs B 00acTu
ANTOPUTMBI U .
HH(OPMAIIMOHHBIX CUCTEM M TEXHOJIOT Uit
[POrPaMMBI,
OIIK-6.Y.1 ymeTb NpUMEHSITh METObI
MPUTOAHBIE 1S
O6menpodeccroHaIbHBIE QITOPUTMU3ALINIH, SI3bIKU U TEXHOJIOTHU
MPaKTHYECKOTrO
KOMIIETCHIIMU MPOrpaMMUPOBAHUS P PEILICHUN
[PUMCHEHHUS B
obnacTH npodeccroHaNbHbIX 3a/1a4 B 001acTu
HH(OPMAIHONHbIX HH(OPMAIIMOHHBIX CUCTEM M TEXHOJIOT Uit
p OIIK-6.B.1 umeTs HaBBIKK
enerem i HNpOrpaMMHUPOBAHUSL, OTIAAKU U
TEXHOJIOTUH porp P >
TECTUPOBAHUS IPOTOTUIIOB IIPOrPAMMHO-
TEXHHYECKUX KOMIUICKCOB 3aa4
[IK-4 Cnocoben IIK-4.3.1 3HaTh apXUTEKTYpy, yCTPOHCTBO
BBITIOJIHATH Pa0OTHI Y IPUHIMI QYHKIMOHUPOBAHUS
IO CO3JIaHHIO BBIYUCITUTEIBHBIX CHCTEM; OCHOBEI
MoAN(UKALUK) U COBPEMEHHBIX CUCTEM YNpPaBJIEHUs OazaMu
TIpodeccronasnbHbie (Moanpuain) P yip
COIPOBOXKJEHHIO JAHHBIX
KOMIIETEHIIUH
MH(OPMAITUOHHEIX I1K-4.B.1 BnazneTh HaBbIKaMH pa3paboTKu
pecypcoB, co3aaBath | web- U MyJIbTUMEIMHHBIX
00BEKTHI BU3yallbHOH | HH()OPMAIMOHHEIX PECYPCOB;
nHpOpMaLH POCKTUPOBaHKs HHTEP(EHCOB

o .
le/lMe‘IaHHe: KaHIUAATCKUH 5K3aMEH

4. Conep:kaHHUE TUCIUTLINHBI
4.1. PacnpeneneHue TpyJOEMKOCTH AUCLUIUIMHBI 10 pa3fesiaM U BUAaM 3aHSATHH.

Pa3;[em)1, TEMBbI JUCHUIIIINHBI U UX TPYAOCMKOCTb IIPUBE/ICHBI B Ta6J'II/II_IC 3.

Tabnuia 3 — Pa3zensl, TeMbl JUCUHUIUIMHBI, UX TPYAOEMKOCTh

Pa3;[em,1, TEMBI TUCITUITJINHBI

Jlexnun
(gac)

113

(C3) ‘

Jp
(gac)

KIT
(1ac)

CPC
(1ac)

Cemectp 2

IpU U3y4

2. Mecto aucuumianssl B cTpykType OIT
JucrmimHa MoXxeT 0a3upoBaThCs Ha 3HAHUSAX, paHEe MPUOOPETEHHBIX 00YJaOIIMMHUCS

€HUH CIIeIYIOUUX AUCUUIUINH:
«/luckpeTHas MaTeMaTHKa,

«MHpopMaTHKay,

«MatemaTrka. MareMaTH4eCKUid aHaJIHU3».

3HaHI/I${, TIOJIYYEHHBIC NpPHU H3YYCHUU MaTepuajia ﬂaHHOﬁ JUCHHUIUIMHBI, UMCIOT KakK
CaMOCTOSATCIIbHOC 3HAUYCHUEC, TaK U MOT'YT UCIIOJIb30BATHCA ITPU U3YUCHUU APYTUX NUCHUIUINH:

«AJTOPUTMBI U CTPYKTYPBI JaHHBIX),

«TexHonoruy NMporpaMMUpPOBAHU,

«KpoccmnatgopMeHHOE TPOrpaMMHUPOBaHHEY,

«Pa3paboTka 1 aHanu3 TpeOOBaHUIN,

«bonpive naHHbIeY.

3. OO0ObeM U TPYAOEMKOCTh TUCLUIITHHBI
JlanHble 00 00meM 00BbEME JUCLHUIUIHHBI, TPYAOEMKOCTH OTIEIbHBIX BHIOB y4eOHOI
paboTBhI 110 UCLUHUILIMHE (M PACIpeaeICHUe ITON TPYIOEMKOCTH [0 CEMECTpaM) NMPEACTABICHBI B

Tadumie 2.
Tabmuua 2 — O6BbEM U TPYIOEMKOCTb JMUCIUIIIMHbL
Bz yueGHoii paGoTst Beero TpynoeMKoCTb 10 ceMecTpam
Ne2 Ne3
1 2 3 4
Obwan mpyooemkocmp OuUCUUNIUHDL, 9/ 304 5/ 180 4/ 144
3E/ (4ac)

Paszgen 1. Ocnossl si361ka C/CH+
Tema 1.1. Tums nqansbix. [IpeodpasoBanue
THUIIOB
Tema 1.2. CtpykTypa nporpamMmsl. bubanorexu.
Komnumnstop
Tema 1.3 Cunrakcuc u onepaTops! si3bika C

10

Pasnen 2. UnctpymenTsi si3bika C/C++
Tema 2.1. ®ynkiun. Makpocst
Tema 2.2. Yka3zaTeib, CCHUIKH
Tema  2.3. MaccuBbl, CTaTHYECKHE
JMHaMU4YecKkue. Brinenenue maMsti.
Tema 2.4. CHMBOJIBI, CTPOKH, XCLIHPOBAHHE
Tema 2.5. PexypcuBHble QyHKIHH
Tema 2.6 CTpyKTypbI
Tema 2.7. Ilopa3psiiHble onepann

u

20

20

10

Pazznen 3. AHanM3 U OLIEHKA CIIOKHOCTH aJrOPUTMOB

Tema 3.1. AcumnroTndeckas OIEHKA CIIOXKHOCTU

anropuT™MoB. Kitacchl C10’)KHOCTH.

Tema 3.2. OleHKa CIOXHOCTH ONEepalii JocTyna

M IIOUCKA JaHHBIX.

Tema 3.3. CoptupoBka my3bIppbkoM. COpTHPOBKa

pacueckoii. 'HOMbs COpTHPOBKa

Tema 3.4. Coprupoka BcraBkamu. Copruposka Illesa

Hroro B cemecTtpe:

34

34

34

24

CewmecTp 3

Paznen 4. Apxurekrypa KJ1accoB

20

20

13

Paznen 5. OcHOBHBIE OTHOIICHHS MEXILY
kinaccamu B UML

14

14

10




Beinonnenue KypcoBoil paboTsl 17

HWroro B cemecTpe: 34 34 17 23

Hroro 68 34 68 17 47

[pakTuueckas MOATOTOBKA 3aKIIOYAaeTCs B  HEMOCPEACTBEHHOM  BBIIOJHEHHU
0o0y4JarolIMMKCS  OMPEJCICHHBIX  TPYIOBBIX  (DYHKUMiI,  CBsI3aHHBIX C  Oym;ylei
podecCHOHANBHOI ACSITENBHOCTBIO.

4.2. CopeprkaHue pa3JesioB M TEM JICKIIMOHHBIX 3aHATHH.
CopneprxkaHue pa3esioB U TeM JCKIMOHHbIX 3aHATHI NPUBEACHO B TabmuIe 4.

Tabnuua 4 — COL[Cp)KaHI/IC pasacyioB U TEM JICKIHMOHHOI'O 1IUKJIA

Tema 2.5. PexypcuBHble QyHKIHH
TloHsTHE pEKypCHH U PEKYPCHBHOW (YHKLHH. YCIIOBHE 3aBEpILCHUS]
PEKYPCHUBHOTO BBI30Ba, OSCKOHEUHBIN BBI30B PEKYPCHUBHOW (DYHKIUH|
Kocsennas pexypcust. I'myOuna pexypcu.

Tema 2.6 CTpyKTypbl
O0bsBnenne cTpyktyp B sizbike C. JIocTyn K 3JeMEHTaM CTPYKTYpBI,
BripaBHUBaHME CTPYKTYP.

Tema 2.7. Iopa3psiiHble onepanuu

TlopaspsiqHpie WM MOOUTOBBIE omepaTopbl “W”&,“mnu” |, “He” ~,
“uckirovaroniee Wi’ , omepatopsl caBura >>,<<. Llukaudyeckuii
CJIBUT.

Howmep paznena Haspanue u conepaxaHue pa3aelioB U TEM JEKIIMOHHBIX 3aHATHH
1 Paznen 1. OcuoBsl si3b1ka C/CH++
Tema 1.1. Tunst gaunbix. [IpeoOpa3oBanue THIIOB

IIpencranenne nanHbix B OBM. Ilonb3oBaTenbCKuil THIT JAaHHBIX.
JIBOIMCTBEHHOCTh THIIOB HaHHBIX. [IpeoOpa3oBaHue THUIIOB IAaHHBIX,
sBHOE M HesiBHOE. CTanmapTHbIe TUIBI 13bika C/C++. CBolicTBa TUIIOB
JTAHHBIX.

Tema 1.2. Ctpykrypa nporpammsl. budnuorexu. Kommunsrop
Tloaxmouenne Oubmorek. 3aronoBku. CTaHAapTHbiC OHOIHMOTEKH.
Oynkuus  main(). TnoGanbHble W JIOKaJbHBIE — IEPEMEHHBIC.
Kommusinus. 3amyck U 0TIaKka IporpaMMEL.

Tema 1.3 CunTakcuc u oneparopsl si3bika C

Onepatopsl  si3blka.  buHapHble,  yHapHbIE  OIEPaTOpHL
IIpedukcusle, nocruxcueie. IIpuopurer onepamuit. Lluximsl d
noctycyioBreM 1 npexaycinouem for u while. Oneparops! npepbiBaHus
break u continue. YcnoBHbli oneparop if. Onepartop BeTBieHus switch.

Pa3znen 3. AHanus 1 OLleHKa CIOXHOCTH aJITOPUTMOB
Tema 3.1. AcuMOTOTHYECKass OLEHKA CIOXHOCTH aJrOPHTMOB.
Knaccsr cnoxkuocTh.

Tema 3.2. OueHka CI0KHOCTH OIepaIii TOCTyIa U MOMCKa JJaHHBIX.
OrneHka BpeMEHH JOCTyNa K JaHHBIM M TOHCKa IS CTPYKTYp

JIaHHBIX: MaCCHUB, CIIUCOK, IE€PEBO.

Tema 3.3. CoprupoBka my3sipbkoM. COpTHPOBKa pacueckoif. [ HOMBbst
COPTHPOBKA

Tema 3.4. CoprupoBka BctaBkamu. CoprupoBka [lesna

2 Paznen 2. MucTpymenTsl si3bika C/CH++

Tema 2.1. @ynkimu. Makpocst

Tonsitne ¢ynkuuu, nporotuna ¢yHkiuu. Ileperpyska QyHKImA/
ITapamerp mo ymomuanuio. BosBpamaemoe 3HadeHHe (yHKIUH|
Makpocsl. TIpumepsl Hcnonb30BaHus (YHKIMA M MakpocoB. BbI3oB
(yHKIMK, TpOCcTpaHCTBO MMeH. OTaaka padoThl GYHKIHH.

Tema 2.2. Ykazateib, CChUIKH
Kocsennas aapecanus. Ilepemennble n ykazaTenu Ha HUX. [TomydeHue|
anpeca. Oneparopsl * u &.

Tema 2.3. MaccuBbl, CTaTHYEeCKHE M IHHAMHUYECKHe. BulmeneHue
MaMsTH.

Tlonste maccuBa. OCOOCHHOCTH BBIJICIICHHUSI MAMSTH JUII MacCHBa|
JIAaHHBIX, CTATMYECKOro M JuHamudeckoro. CriocoObl oOpamieHus K
9JIEMEHTY MaCCHBa, yKa3aTeId U MAaCCHBBI.

Tewma 2.4. CUMBOJIBI, CTPOKH, XEIIMPOBAHUE
OcHoBHble TaOimipl cumBoiioB ASCII, CP-1251, UTF-8, UTF-16
O6paboTka CIpoK ¢ Hcrmonb3oBanueM — <stdio>, <iostream>

Pasznen 4. Apxutexrypa Ki1accoB

Tema 4.1 Ba3oBbie MPUHIHKITBI 00BEKTHO-OPUEHTHPOBAHHOTO
nporpammupoBanus: Mukancymsuus. Kiaccsl 1 00beKThL.
Moaudukaropsr goctyna. [Tons kiacco. Pa3paborka
OMOIMOTEKH KIIaCCOB.

Tema 4.2 HacnenoBanue kinaccoB. Peannzanust HaclieJOBaHUs:
neperpyska u nepeomnpezeneHue. HazHaueHne KOHCTPYKTOPOB
kinacca. CTaTuueckue KOHCTPYKTOPBI.

Tema 4.3. CpolicTBa KJ1aCCOB — MEXAHHM3M JIOCTYIA K JAHHBIM
Knacca. BupryaieHbie cBOMCTBA.

Tema 4.4 Tlonmumopdusm. MeToIbl KIIaccoB: HeperpysKa 1
nepeonpeneneHue. Bupryanbubie Metopl. COKpBITHE METOOB.
ITapameTps! METOOB.

Tema 4.5 Hepapxus ki1accoB. AGCTPaKTHbIE KIIACCHI.
O0606mennsie Tunbl. Kiace System.Object. Haznauenue
abcTpakTHBIX KiaccoB. HacnenoBaHue 0000IIEHHBIX THITOB.

Pasznen 5. OcHoBHBIEC OTHOLIEHHUST MeKAY Kitaccamu B UML
Tema 5.1 CoObiTus kiaccoB. O6paboOTYMKN COOBITHH.
TexHonOrNs CO3JaHUS COOBITHS M HOAIIMCKH HA COOBITHE.
IIpakTHueckue npuMepsl KCIOJIb30BaHUS COOBITHI KIIACCOB.
Tema 5.2 UHTepdeiichl — MeXaHU3M MHOKECTBEHHOTO
HacnenoBanus B C#. Hasnauenue untepdeiicos. Texnomorus
pa3paboTku MHTEpENCOB 1 NOIANMUCKH KiaccoB. [Ipaktuyeckne

HpUMEPBI UCTIOIB30BAHUS MHTEP(EHCOB IS peanu3aruu

XemnpoBaHue CTPOK.




MHOXCCTBCHHOI'O HACJICAOBAHU.

Junarpamma xiaccoB B UML. Peanu3zanus oTHOmeHuit B

OTHOIICHUH KJIacCOB. YHHUBEpCaIbHbIC MA0IOHBI

Tema 5.3. OTHOLIEHUS MEXKAY KJIACCAMU U MX peau3ariysl.

CTPYKType KiIaccoB. [IpakTiyecKne MPUEeMbl HCIIOIB30BaHMS

11 | Or1eHKa CI0KHOCTH aJITOPUTMOB | 4 | 2 | 3

CewmecTtp 3

4.3. IlpaxkTuueckue (CeMHHApPCKHE) 3aHATHSA

TeMbl IpaKTUYECKUX 3aHATHI M UX TPYLOEMKOCTh IPUBEICHBI B TA0IHIIE 5.

Tabnwma 5 — HpaKTI/I‘ICCKHC 3aHATUS U UX TPYAOEMKOCTh

1 | Kuacesl u 00bekTsbl. 1015t 1 KOHCTPYKTOp 110 2 4
YMOJTYaHHIO. YPOBHHU JOCTYIIA.
MNununanuzaropsl 00bekToB. [Ipoekt
6u6nnorexkn. CoOBITHITHO-OPUEHTHPOBAHHBIH
HHTEpdEiic MoIb30BaTENS.

2 | Koncrpykrops! kiacca. CTaTHYeCKHid 2 4
KOHCTPYKTOp. CTPYKTYpHI.

3 | CaoiicTBa Kiacca. 2 4

4 | DproHOMHKa B3aMO/CHCTBHS YEIOBEK- 2 4

cucrema. [Ipuemsl mocTpoeHus uuTepderica
T0JIb30BaTeNsL. MeTo/b! Kak uHTEepdeiic

KJacca.

5 | McTouHuku gaHHBIX 1S KilaccoB. UTeHue, 2 4
3aIUCh TEKCTOBBIX (haitnos. [lapamerpsr
METO/I0B.

6 | Mexanusmebl HacnenoBanus. [IpeoOpazoBanust 2 1 4
THUIIOB.

7 | Homamopdusm. BupTyanbHble WieHs! 2 1 4
KJIacCOB.

8 | Uepapxus kinaccoB. AGCTpaKTHBIE KITaCChI U 2 1 4
4JICHBI KJIacca.

9 | bubnuoTteka Ki1accos. 4 4

10 | Knaccel 1 uHTEpQeiich. 2 1 5

11 | CoObitHs kaccoB. COOBITHHHO- 4 1 5
OpHEHTHPOBaHHBIN HHTEpdEiic moap30BaTeNs.

12 | OcHOBHBIE OTHOLICHHUSI MEXKAY KJIacCaMU B 4 1 5

UML: nacnenoBaHue, peanusanys,
accoluanys, KOMIIO3UIIMs, arperalys.

13 | Pa3paboTka uaTEpdeiica mporpaMMHBIX 4 5
cucreM. ['paduueckne 00bEKTHI B
MIPUJIOKEHUH HOJIb30BATENS.

Bcero 68 6

W3 Hux Ne
Ne | Tewmsl mpaktuueckux | Popmbl npaktHdeckux | TpydoeMKOCTb, |IpakTHYECKOil|pa3nena
n/n 3aHATHH 3aHITHI (qac) TIOJITOTOBKH, | TUCIIUATT
(gac) JINHBI
CemecTtp 2
3HaKOMCTBO CO Pemenue 3anau 8 1
cpezoit pa3paboTKH u
s361K0oM C. OyHKINH
Vkazarenu, MacCuBbl Pemenue 3amau 8 2
u LUK
[Ipoctsie Pemenue 3amau 10 2
PEKypCUBHBIC
dyHKIIMH
[opaspsinueie Pemenue 3amau 8 2
orepanuu
Bcero 34
4.4. JlaGopaTopHble 3aHATHS
TeMbl 1a00OpaTOPHBIX 3aHATHI U UX TPYIOEMKOCTh IPUBEICHBI B Ta0IHIIE 6.
Tabnuua 6 — JlJabopaTtopHble 3aHATHSI U X TPYJOEMKOCTh
U3 Hux Ne
Ne HaumeHnoBanune 1abopaTopHBIX paboT Tpynoemrocts, | npakTiieckoi | pasena
n/n (gac) MOATOTOBKH, | AUCLUI
(uac) JIMHBI
CemecTtp 2
1 | AIroput™ ¢ UCHOJIB30BAHUE YCIOBHOTO 2 1 1
orepartopa
2 | AIropuT™ c UCHOJIb30BAHUEM LIUKJIOB 2 1 1
3 | OgHOMEpHBIE MACCUBBI 4 1 1
4 | IlocumBosbHAs 00pabOTKa CTPOK 2 1 2
5 | AHayiu3 CTPOK U XEUIMPOBaHUE 4 1 2
6 | PexypcuBHBIH anroputM 2 1 2
7 | Anroput™ ¢ HCIOJIb30BaHUE PEKYPCHU U 4 1 2
LIMKJIOB
8 | bunapHbie (OMTOBBIC) OmEpaIHN 2 1 2
9 | O6paboTka GUTOBBIX OJIOKOB M 4 1 2
I0CIIE0BATEILHOCTEH
10 | CriocoObl M3MepeHHst BpeMEHH padoThI 4 2 3
AITOPUTMOB

4.5. KypcoBoe npoeKTHpoBaHHUE/ BBINOIHEHHE KYPCOBOH pabOoThI

Iene KypcoBOil pabOThI: MCMOJIB30BAHUE MOJYYCHHBIX 3HAHWH M HABBIKOB OOBEKTHO-
OPHEHTHPOBAHHOTO IIPOrPAMMUPOBAHHUS IS CO3AaHUs [0JIb30BaTENILCKON OHMOIHMOTEKH KIIACCOB,
MpeHa3HAYCHHON /Il pa3pabOTKH MPHUIOKEHUH I0JIb30BaTENsl B KOHKPETHOW MPEIMETHOM
obJacTH.

bubnuoreka NoJKHA YYUTHIBATh OCOOEHHOCTH 00JaCTH HPHIOXKEHUS M pacrioiaraTb
HEoOXoAMMON  (YHKIHMOHAJIBHOCTBIO  JAJIsl  TOCTpOeHMs  uHTepdeiica  mojb3oBarens,
CTPYKTYPHPOBAHMS, 3aIIMCH, YTCHUsI JAaHHBIX B Pa3IMYHBIX (opmaTax, 00pabOTKH, BEIYUCICHUS
U BU3YallU3alluU JAHHBIX.

YacoB npakTHYECKON MOATOTOBKU: 4.

IIpumMepHble TeMbl 3ajaHuit Ha KypcoByI0 paboTy npuseneHsl B pazaene 10 PITJ.

4.6. CamocrosTenbHas paboTa 00yJaroIuXCst
Buisl caMoCTOSITENIbHON paboThl U €€ TPYJI0EMKOCTb NPUBEICHBI B TadIMIE 7.




Tabmuua 7 — Buabl caMocTosATENbHOM paboThl U €€ TPYI0EMKOCTb

MIPOrPaMMHBIX PELIeHUH Ha
mwiatpopme .NET : yueObnoe
mocobwue / A. FO. Momuanos, A. B.
Axcenos ; C.-Ilerep6. roc. yH-T
a’pPOKOCM. PHOOPOCTPOCHHUS. -
DNeKTPOH. TeKCTOBBIE AaH. - CaHKT-
IerepOypr : U3n-so I'YAIL 2022. -
140 ¢

Bun camocrosTensHOM paboTh B‘cizzo, Cemecrp 2, yac Cewmecrp 3, yac
1 2 3 4
M3ydenue TeopeTHIecKoro MaTepuana
21 15 6
nuctminabl (TO)
Kypcooe npoekruposanue (KII, KP) 7 7
Pacuerno-rpaduueckue 3ananus (PI'3)
Bsinonaenue pedepara (P)
IToaroroBka K TeKymLeMy KOHTPOIIIO 6 4 2
yeneBaemocti (TKY)
Jomamiree 3amanue (/13)
Kontponshsie paboTs! 3a0unnkos (KP3)
IToaroroBka K NPOMEXYTOYHOR 13 5 3
atrecraryu ([1A)
Bcero: 47 24 23

5. Ilepedens yueOHO-METOANUECKOTO O0ECTIEUEHUS
IUISL CAMOCTOSITEIbHON pabOoThl 00yUYArOLIMXCS [0 TUCHHUILTHHE (MOYJIIO)
V4eOHO-METOANYECKHE MaTepHalbl IS CAMOCTOATENBHON PabOThl 00YYarOIUXCs yKa3aHBI B

mi. 7-11.

6. IlepeyeHb NEYaTHBIX U NMEKTPOHHBIX YYEOHBIX N3TaHUN
[lepeuenp meyaTHBIX U AIEKTPOHHBIX YUeOHBIX U3IaHUH NPHUBE/IEH B Ta0mune 8.
Tabnuua 8— [lepeueHp nevaTHBIX U 3JCKTPOHHBIX YYEOHBIX M3aHUI

http://lib.aanet.ru/

OCHOBBI IPOrPaMMUPOBAHHUS : [
DIeKTpoHHBIHN pecypc] : ydeOHo-
MeToandeckoe nocodue / coct.: H.
B. Borocnosckas, A. B.
Bpixe30BCKuit. - DIEKTPOH.
TekcToBble AaH. - CII6. : [0. u.],
2019. - 95 c. - Cuctem. TpeboBaHuU:
ACROBAT READER 5.X. - 3aru. ¢
TUTYIL 9KpaHa. - b. 1.

Y]IK 004.438 IIpoexkTupoBanKe HHTEPAKTUBHBIX

BbbK 32.973.2018.1 MpUIOKEHUH Ha si3bike CH# :

B90 yueOHoe mocobue / /. A. Bynrakos
; C.-Ilerep0. roc. yH-T a9pOKOCM.
pudOPOCTPOCHHUS. - DIIEKTPOH.
TekcToBble JaH. - Cankr-IlerepOypr
: U3n-Bo I'VAIL 2022. - 159 c.

URL: Tpodumos, B. B. Anropurmusanus

https://urait.ru/bcode/562040

U IPOrPaMMHUPOBAHHUE : YHEOHUK
s By30B / B. B. Tpodumos,

T. A. IlaBnoBckast. — 4-e uzg. —
Mocksa : U3znarensctBo IOpaiir,
2025. — 108 c. — (Bsicuree
obpazoBanue). — ISBN 978-5-534-
20430-8. — Tekcr : AMeKTpOHHBI //
Ob6pa3oBarenpHas mwarhpopma
IOpaiir [caiiT]. — URL:
https://urait.ru/bcode/562040 (nata
obparenusi: 22.01.2025).

KomuuectBo aKx3eMILIIpOB
UIL{LIIJH:}:JI;)/ec bubnuorpaduueckas cchlika (m;MiH;TK?pZI:fmx
9K3EMILIIPOB)
VK 004.438 IIpoekTnpoBanre HHTEPAKTUBHBIX
BbK 32.973.2018.1 npusoxeHui Ha si3pike C# :
B90 yuebHoe mocobue / JI. A. Bynrakos
; C.-Iletep®. roc. yH-T a3pOKOCM.
npuOOpPOCTPOCHHUS. - DIEKTPOH.
TekcToBble AaH. - CankT-IlerepOypr
: U3n-Bo 'VAIL, 2022. - 159 c.
YK 004.43(075) OOBEKTHO-OPUEHTUPOBAHHOE
BbK 32.973.26-018.1 MPOrpaMMHUpPOBaHUE : [
11196 DJeKTpoHHBIH pecypc] : yueOHoe
nocobue / E. O. Ulymoga ; C.-
TletepO. roc. yH-T a3pOKOCM.
puOOPOCTPOEHUs. - DIEKTPOH.
TekcToBble AaH. - CankT-IlerepOypr
: U3n-Bo 'VAIL 2021. - 115 c.
YK 004.45(075) Mosuanos, Anekceit IOpbeBuy
BBK 32.972.1473 (kaH[. TEXH. HAYK, JIOIL.).
M76 Pa3paboTka KOPHOPaTUBHBIX

URL:
https://urait.ru/bcode/563618

Oruesa, M. B. [IporpammupoBanue
Ha s3b1ke C++: IpakTHYecKuit

Kypc : y4eOHHK 1715 By30B /

M. B. Ornesa, E. B. Kynpuna,

A. A. KazaukoBa. — 2-¢ u3.,
nepepab. u non. — Mocksa :
WznarensctBo Opaiit, 2025. —
342 c. — (Bsicmee

obpazoBanue). — ISBN 978-5-534-




18949-0. — TekcT : 2MeKTPOHHBIH //
Oo6pasoBarenbHas mwiathopma
IOpaiir [caiiT]. — URL:
https://urait.ru/bcode/563618 (nara
obparenus: 22.01.2025).

10. Ouenounsle cpeacTBa I IPOBEACHUS IPOMEKYTOUHOH aTTecTali
10.1. CoctaB OLEHOYHBIX CPEACTBAIA IPOBEICHHUS IPOMEXKYTOYHOH aTTEeCTalluH
00yuaromuxcs o JUCUUILIMHE IPUBEJEH B Tabauue 13.
Tabmnuua 13 — CoctaB OLIEHOYHBIX CPEICTB ISl TPOBEICHUS IPOMEKYTOUHOM aTTeCTalliu

Bun HpOMe)KyTO'—IHOﬁ aTTCCTallun HepequL OLCHOYHBIX CPESACTB

7. IlepedeHb NIEKTPOHHBIX 00pa30BaTEIBHBIX PECYPCOB
HH(pOPMaLMOHHO-TEIEKOMMYHUKALIMOHHON ceTr «IHTepHeT»
[epeuens JJIEKTPOHHBIX 00pa3zoBaTeIbHBIX pecypcoB HH()OPMALHOHHO-
TEJICKOMMYHHUKAIMOHHOW cetn «MHTepHeT», HEOOXOIUMBIX JUIS OCBOCHUS HCILHIIAHBI
npuBesieH B Tabuuie 9.

DKk3aMeH CIICcOK BOIIPOCOB K 3K3aMEHY;
3amauu;
TecTsl.

BeinonHeHne KypcoBoii paboThI DKcnepTHas OIEHKa Ha OCHOBE TpeOOBaHMI K
COJZIEPKAHUIO KypCOBOM paboTsl no
JICLUIIITHHE.

Tabmmma 9 — IlepedeHp 53IEKTPOHHBIX O00pa30BATENBHBIX PECYpCOB HH(OPMAIOHHO-
TEIEKOMMYHUKAMOHHOU cetu «HTepHET»
URL agpec HanmenoBanue

https://docs.microsoft.com/ru- | Docs / .NET / PykoBozactBo 1o si3biky C#
ru/dotnet/csharp/

8. IlepeueHb HHPOPMALIMOHHBIX TEXHOIOIHI
8.1. Ilepeyenp nporpaMMHOTO oOecreueH s, HCIOJIB3yeMOr0 MPH OCYLICCTBICHUU
00pa3oBaTeIbLHOTO Ipoliecca M0 AUCIHILINHE.
[lepeuens ucmoap3yeMoro MporpaMMHOTO oOecIieueHus pecTaBiieH B Tadiuie 10.

Ta6muna 10— INepedens nporpaMMHOTo o0ecredeHust

10.2. B kauecTBe KpHUTEpPUEB OLEHKH YPOBHA C(HOPMHPOBAHHOCTH (OCBOEHUS)
KOMIIETCHIMH OOY4YarOIIMMHUCS TMPUMEHSETCs 5-0ajuibHasi IIKana OLEHKH CHOPMHUPOBAHHOCTH
KOMIIETCHIMH, KOTOpasi mpuBeeHa B Tabnuie 14. B TeueHune cemecTpa MOXKET HCIOIb30BATHCS
100-6annpHass  mKana  MOIYJIbHO-DEMTHHTOBOM  CHCTEMBI ~ YHUBEPCUTETa,  IpaBUia
UCTIOJIb30BaHNUs KOTOPOH, YCTAHOBJICHBI COOTBETCTBYIOUIUM JIOKATbHBIM HOPMATHBHBIM aKTOM
I'YAIL
Tabmuna 14 —Kputepuu orneHku ypoBHs c)OpMUPOBAHHOCTH KOMIICTEHITHIH

OHCHKa KOMIICTCHIIUH

XapakreprcTika chOpMUPOBAHHBIX KOMIICTEHIH
5-OajuibHast IIKaa PAKTCp bop

Ne /it HaumenoBanue

Microsoft Visual Studio/ becruiatHast Bepcust Ha caiite Microsoft

https://visualstudio.microsoft.com/ru/downloads/

8.2. [lepeuenn MH(pOPMALMOHHO-CIIPABOYHBIX CHCTEM,HCII0JIb3YEMbIX npu
OCYIIECTBIICHUN 00pa30BaTEIILHOTO MpoLecca 110 JUCIUIUINHE

[lepeuenp wnCHONB3yeMBIX HWH(POPMAIMOHHO-CIPABOYHBIX CHCTEM MPEACTABICH B
Tabimue 11.

Ta6nuua 11— IlepeueHp nHGpOPMALIMOHHO-CIIPABOYHBIX CHCTEM

— oOyuaromuiics TIyOOKO M BCECTOPOHHE YCBOMJ IIPOTpaMMHBII
MaTepHan;

— YBEPEHHO, JIOTHYHO, IIOCJIEIOBATENILHO K TPAMOTHO €0 H3JIaraeT;

— OIMpAsCh Ha 3HAHUS OCHOBHOH U IONOJHUTENIBHOH JHTEPATypBL,
TECHO IPUBSA3BIBACT YCBOCHHbIC HAYYHBIC ITOJIOXKCHHS C IIPAKTHIECKOM
JIeATENIbHOCTBIO HAalIPABIICHHS;

— yMeno 000CHOBBIBAET M apTyMEHTUPYET BBIABHIacMbIe UM HICH;

— JIeJIaeT BBIBOJBI U 0000IIeHH s

— cBO0OJTHO BJIaJIeCT CUCTEMOH CHEIMATN3HPOBAHHBIX IOHATHI.

«OTJIMIHO»
<«Ga4YTCHO»

Ne /it HaumenoBanue

Bubinoreka MSDN — 6ubnnoTexa ohUIHanbHOR TEXHHIECKOH JOKYMEHTALNN JUIS
paspadotunkos nog OC Microsoft Windows. Pexxum noctyma:
https://docs.microsoft.com/ru-ru/

— 00y4aroLMicsl TBEPAO YCBOMJ MPOTPAMMHBIN MaTepual, rpaMOTHO
1, MO CYIIECTBY, H3JaraeT €ro, ONHMPasCh Ha 3HAHUS OCHOBHOM
JIUTEPATYPBI;

— HE JIOITyCKAaeT CYIECTBEHHBIX HETOUYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHHWSA C MPAKTHYECKOH JESATEIBHOCTHIO
HAIpaBJICHHS;

— apryMEHTHPYET Hay4YHbIC ITOJI0KCHHUS;

— JIeJTaeT BLIBOJILI M 0000IIEHNS;

— BJIAJICET CUCTEMOH CHENNAIN3UPOBAHHBIX TOHITHI.

«XOpOLIO»
<Ga4TCHO»

9. MarepuanbHo-TeXHHUecKas 6a3a
CoctaB  MaTepHaNbHO-TEXHHYECKOH  0a3bl, HEOOXOMMMOH Il  OCYIIECTBICHHS
00pa3oBaTeNbHOrO Ipoliecca 10 AUCHUILINHE, IPEACTaBIICH B Tabauel2.

Tabmuua 12 — CoctaB MaTepuaibHO-TEXHUYECKOW Oa3bl

Ne HanmenoBanue coctaBHON 4acTH Howmep ayautopun
/n MaTepUaIbHO-TEXHUYECKOH 0a3bl (Tpu HEOOXOAUMOCTN)

— oOyuaromuiicss yCBOMI TOJIBKO OCHOBHOM HPOrpaMMHBIA MaTepHal,
1O CYLIECTBY, M3/1araeT €ro, Omupasch Ha 3HAHUSA TOJIBKO OCHOBHOH
JIUTEPATYPBI;

— JIOIYCKaeT HECYIECTBEHHbIE OLIMOKU U HETOYHOCTH;

— HCIIBITBIBAET 3aTPyJHEHMS B MNPAKTHYECKOM INPUMEHEHMH 3HaHMII
HAaIpaBJIeHUS;

— c11ab0 apryMEeHTUPYET Hay4HbIe MOIOKEHHS;

— 3aTpyaHsercs B (JOpMyJIHPOBAHHU BBIBOJOB U 000011eHNI];

— 4aCTHYHO BJIAJICET CUCTEMOH CIIeIMaau3MPOBAHHBIX TIOHATHH.

«yHOBJICTBOPUTCIIEHO»
<«Ga4YTCHO»

MynbTuMennitHas JIeKINOHHAS ayIUTOPHUS

2 | KomnbloTepHslii Ki1ace

— oOyuaromuiics He YCBOMJI 3HAYMTEIBbHOH 4YacTH NPOrpaMMHOIO

Marepuana;

«HEYJIOBJICTBOPHUTEIIEHO» | — JIOIyCKAeT ~ CYIIECTBEHHBIE  OMMOKM ¥  HETOYHOCTH  IIpH
«HE 32YTEHO» paccMOTpPeHUH NPoOIIeM B KOHKPETHOM HaIpaBIIeHHH;

— HCTIBITHIBACT TPYJHOCTH B IPAKTHYESCKOM MPHUMEHEHUH 3HAHH;

— HE MOXKET apryMEHTHPOBATh HAYYHBIE MOJIOKEHHS;




Or1eHKa KOMITETEHIIN

5-OayuTbHas IIKasa

XapakTepucTHKa cpOPMUPOBAHHBIX KOMIIETEHLUH

30

Orenka cinoxHocTH aroputMa. OLEeHKa CI0KHOCTH LHKIIOB,
[POLEAYPHI IOMCKA U TOCTYNA K JJICMEHTY.

IK-4.B.1

— He (OPMYITHPYET BHIBOZOB M 000OIICHHH.

31

OreHKa CI0KHOCTH anroputMa. M3mepenne BpeMeHn paboThl
ITOPUTMA.

OIIK-1.B.1

32

3anaua copTUpoBKH MaccuBa. COPTUPOBKM: THOMbsI, BCTABKAMH,
my3eIpbkoM, [lesta, pacueckoi.

VK-1.V.1

10.3. TunoBsle KOHTPOJIbHBIE 3aJaHUS WIIK HHbIE MaTepHaIbl.
Bomnpocs! (3aaaun) 1u1s 9K3aMeHa MpezcTaBieHbl B Tabmuie 15.

Tabmuua 15 — Bonpocs! (3a1aun) Asst 9K3aMeHa

33

Yemy paBHO 3Ha4eHHE “*C” Mocie BBIMOJIHEHHUS KOMaH ?

int b[8] = { 7,2 ,11,1,2,11,8,0 };
int* c;

for (c = b; *c < 10; c++)
*(c +1) = *c + *(c +1);

OIIK-6.B.1

34

Uto BBIBE/ICT HA SKpaH L[aHHLIﬁ KOII?
int Compare(int A, int B)

if (A > B)
printf("% d is greater than %d; ", A, B);
else
printf("% d is greater than %d; ", B, A);
return A > B;

}
int main()

if (Compare(3, 7) || Compare(7, 3))
printf("inevitability; ");

OIIK-6.B.1

35

CKOJIbKO apryMEHTOB MOKET OBbITh NP BbI30BE (QDYHKIHUH int
F(float A[4], float B[4], float C)?

OIIK-6.B.1

36

UYro Bo3Bpamaet QyHKIUsL
int F(int A, int B)

if (A > B)
if (B > 100)
B = 100;
else
B = A;
return A + B;

npu Bbi3oBe F(230, 990);

OIIK-6.Y.1
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Kaxoii ko1 BBIBOAUT Ha KpaH BCe HEUeTHBIE uucna ot 19 1o 3,
KaXJI0€ YHCIIO C HOBOH CTPOKH?

OIIK-6.Y.1

3 cemectp

Kiaccsl ¥ cTpyKTYpbI Kak OCHOBHBIE KOHCTPYKLUH CHCTEMBI
obuux Tunos CTS, ucnonesyemoit Ha miargpopme .NET.

VK-1.V.1

O6uias cucrema tunos miardopmsel NET (Common Type
System — CTS). OcnoBuble koncTpykuuu CTS. Ha3nauenue
kiacca Object.

YK-2.3.3

Hepapxus knaccos. Peanu3zaiyst HacneJ0BaHUs KJIACCOB.
Joctyn K uieHaM 6a30BOro Kiacca U3 Kjlacca-HacleJHHUKA.

VK-2.V.1

IIpeobpazoBaHue TUIIOB B epapXxuu KiaccoB. COKphITHE
CBOICTB ¥ METOJIOB KJIacca.

YK-2.V.3

Ne n/m IlepedeHb BompocoB (3a1a4) [is 3K3aMeHa Kon
HMHIMKATOpa

Cemectp 2

1 CTpyKTypa IporpaMMHOr0 KOJa, KOMIMILIIWS, (aiil koxa TIK-4.3.1

TIPOrpaMMBl.
2 bubnmorexku. 3aronosku. Ioakimodyenne GHOIMOTEK U [1K-4.3.1
3aroJ0BOYHBIX (haiiIoB.
3 Cunrakcuc C++. Oneparopsl si3pika. BuHapHsle, yHapHbIe OIIK-1.3.1
omneparopsl. [IpedukcHbIie, MOCTPHUKCHBIE.
4 YcnoBHblii oneparop. OCOOEHHOCTH 3HAYCHHU BRIPaXKCHHUS OIIK-1.3.1
YCIIOBHOTO OIepaTopa.
5 LIMKITBI, OTIEpPATOPHI IPEPHIBAHHS. OIlK-1.3.1
6 Ilepemennsble. TUIBI JaHHBIX: CTATHYECKAs M AMHAMHYECKAs OIlIK-1.3.1
TUNHU3ALMS B Pa3HBIX A3bIKaX NPOrPaMMHPOBAHUSL.

7 Tuns! nannsIX. [Ipeodpa3oBanue THIIOB, IBHOE, HESBHOE. OIlK-1.3.1

8 Tunsl 1aHHbIX. [10I630BaTEILCKHUE TUITLI JaHHBIX. OIIK-1.3.1
Maccusbl.

9 JloCTyI K 2J1eMEHTY MacCUBa, IIOUCK JIEMEHTa MAacCHBa. OIIK-6.VY.1

BuHapHbIi MOKCK B OTCOPTUPOBAHHOM MacCHUBE.

10 Vka3areny, ccblikd. [IpUHIUITBL JOCTYMA K TaHHBIM. OIIK-6.3.1

11 CCBUIKH M yKa3aTeJIn B KaUeCTBE apryMeHTa (pyHKIIUH. OIIK-6.3.1

12 ITycroii ykazaresns, mpeodpa3oBaHue yKa3aTes. OIIK-1.3.1

13 JIMHAMMYECKOE BBIJEICHUE TTIAMSATH. T1IK-4.3.1

14 Belgenenne naMsaTu st MHOTOMEPHOTO MacCHBa. OIIK-6.3.1

15 TIpencrapienue 00gacTH MaMsITH B BH/IE ABYMEPHBIX U TpexmepHbiX | OITK-6.3.1
MacCHBOB.

16 Crpykrypsl. luHamuueckue ctpykrypbl. CTeku, criucku, nepesbd. | OITK-1.3.1

17 JIBonmuHOE MpeicTaBIeHNE TaHHbIX. BHapHbIE omeparuy. OIIK-1.3.1

18 IIpocreiiiune aaropuT™sl ¢ HCIOJIb30BaHUEM OMHapHBIX onepaumit. | OITK-6.V.1

19 T1o6uTOBBIC ONEpalUK HaJl TUIIAMU C IUIABAIOLICH 3aITOM. OIlIK-1.3.1

20 CumBOJIBL. TabIUIBI KOTUPOBOK CHMBOJIOB. [1K-4.3.1

21 Crpoku. [IpencraBieHne CTPOKOBBIX [IEPEMEHHBIX. TIK-4.B.1

22 XsumposaHue. YK-1.¥.1

23 [10TOKOBEIi BBOJ/BBIBO,. T1K-4.3.1

24 DOpMATHPOBAHHBII BBOJI/BBIBOJI. VK-2.3.3

BpIBo Ha KOHCOJIb U B (haiiL.

25 Oyukuun. [Ipororun GpyHkumu. [Tapamerp mo yMondaHuro. OIIK-1.3.1

26 Ileperpyska GyHKIHIA. OIIK-1.3.1

27 Pexypcus. PexypcuBHble GyHKIHMH. OIIK-6.3.1

28 BcerpanBaemble GyHKIHH. OIIK-1.3.1
Makpocs!.

29 AcCHUMNTOTHYECKAs OLIEHKA CIOKHOCTH aJITOPUTMOB. OIIK-6.3.1

MerTonp! Kacca. Hepeuaqa TIapaMeTpoB METOLY. CraTtnueckue
METOAbI U METOAbI OK3EMILIAPA.

OIIK-1.3.1




YHacnenoBaHHbIE U IiepeonpeaesieHHbIe MeToabl. [leperpyska
METO/IOB — YacTHBIH citydail monumopdusma. CkpbiTHE
IPOM3BOJHOIO KJIacca WICHOB 6a30BOT0 Kiacca.

OIIK-1.V.1

Hasnauenue u peanuzanus uatepdeiica. Pabora ¢ o0bekramu
yepe3 unrepdeiicel. IHTepdeiickl 1 MHOXECTBEHHOE
HacneoBanue. MHrepdeiicsl B mpeodpa3oBaHuUsIX THIIOB.

OIIK-1.B.1

protected double area;
public abstract double calcArea();

}

HpCI[J'IO)KI/ITC BapUaHT pa3BUTHUS UCPAPXUU KJIACCOB.

Kitacest u 00bekThI. [10J151 M KOHCTPYKTOP 110 YMOJIYaHHUIO.
WHuan3atopsl 00bEKTOB Kiiacca.

OIIK-6.3.1

ypOBHI/I JOCTYITHOCTHU TUIIOB WU YICHOB TUIIOB.

OIIK-6.Y.1

KoHCTpYKTOPBI 9K3EMILISIPOB M CTATHYECKHUE KOHCTPYKTOPBI.
CTaTH4YeCKHe KIJIACChI.

OIIK-6.B.1

JlaHHbBIE KJIaCCOB: OIS KaK MEPEMEHHbIC Kacca i
KOHCTAHTHBIC 3HAUCHUSI, CBA3AHHbIC C KJIACCOM.
Moauduxkaropsl static, const, readonly.

I1K-4.3.1

12

CoiicTBa ki1acca. CBOHCTBA SK3eMILIIpa, CTATHIECKUE
CBOIcTBa. ABTOMAaTHYECKU peaIn3yeMble CBOMCTBA.
[Iepeonpenenenue CBOMCTB Kiacca.

I1IK-4.Y .2

YHacnenoBaHHbIE U TiepeonpeaesieHHbIe MeToabl. [leperpyska
METO/IOB — YaCTHBIN ciydail momumopdusma. Ckpeitue
MPOU3BOAHOIO KJIacca WIEHOB 0a30BOr0 Kiacca.

IIK-4.Y.3

[IpeobpazoBaHue TUTIOB B HepapXxuu KiaaccoB. COKpBITHE
CBOMCTB M METOJIOB KJ1acca.

I1IK-4.3.1

OCHOBHBIC OTHOILICHUS] MEXAY KllacCaMH: HACIIECI0BaHUE,
peam3anust. OMHOYHOE U MHOXXECTBEHHOE HACJIEJOBAaHHE.
HesiBHOE HacnenoBaHue.

VK-1.V.1

OCHOBHBIE OTHOILIECHUS MEXIY KIaccaMH: acCOLUAIINs,
KOMIIO3MLIUS M arperamusi.

VK-1.V.1

CoObiTust ki1accoB. Onpenenenue U BbI30B coObiTHit. Kiace
JlaHHBIX coObITHs EventArgs.

TIK-4.B.1

Hmeercs onucanue kinacca Rectangle
public class Rectangle {

double length;

double width;

public Rectangle (double 1, double w) {
length =1;

width = w;

}

public double getArea() {
area = length*width;

return (area);

¥
}
Ob6ecneuste cnenyrommue ycnopusi: kiacce Circle Takxke numeer
MeToJ getArea, W3HAYAIBHO ONpEICTICHHBIH Kak abstract B
kiacce Shape. HanumnTe nporpaMMHBIif KOJT KJIACCOB.

I1K-4.3.1

21 Hmeercst pparmMeHT onucaHus Kiacca I1K-4.B.1
public class DataBaseReader {
string dbName;
int startPosition;
public DataBaseReader (string name) {
dbName = name;
startPosition = 0;}
public DataBaseReader (String name, int pos) {
dbName = name;
startPosition = pos;}
} Co3paiiTe 00BEKTHI KJIacCa BCEMH BO3MOKHBIMH CIIOCOOAMH.
22 Hcnone3ys oOTHOIIEHHE KOMIO3UIMM omuiuTe cTpykTypy | OIIK-6.3.1
KJIACCOB JUIsl CleAyIoei Gppasbl «Pyib — 4acTh aBTOMOOWIIS.
23 Hcnonb3yss oTHOIIEHME arperauuu onumurte crpykrypy | OIIK-6.3.1
KiaccoB Juisi crenpyrouierd ¢passl: «KommploTepHas cuctema
— 910 nenoe. KoMnoHeHTaMu — SIBISIIOTCS  MOHMTOD,
KJIaBUATYpa, MBILIb U CUCTEMHBIH OJIOK KOMITBIOTEpay.
24 Omnuunnre cTpykTypy KiaccoB Employee m Child, ¢ yuerom | OIIK-6.V.1
TOrO, 4TO y COTPYAHHKA MOXKET ObITh JIF000E KOIHUYECTBO
JIeTeH.
25 Onuiute crpyktypy kiaccoB Employee u Department, c | OIIK-6.V.1
Y4€TOM TOTO, YTO IPH OHPEACICHHBIX OOCTOSATENBCTBAX
pabOTHHK MOXeET OBITh AaCCOLMHUPOBAH C HECKOJIBKUMH
OTZeNIaMHU.
26 Pa3paboraiite cTpykTypy kiacca Employee, mis koroporo | OIIK-6.B.1
MO’KHO BBITIOJIHUTD CJISAYIOLINE ACHCTBHS:
Employee emp = new
Employee(Convert. Tolnt32(textBox2.Text), textBox1.Text);
richTextBox1.Text += String.Format("Corpynuuk {0} {2} c
1a0_nomepom {1}\n", Employee.Enterprise, emp.Empld,
emp.Name);
this.BackColor = Employee.BackColor;
this.Font = Employee.FontText;
Bompocs! (3agaun) 1i1s 3ageta / qudd. 3adera npecTaBieHs B Tadnune 16.
Tabnuua 16 — Borpocsl (3amaun) ams 3adera / mudd. 3auera
Kon
Ne /it Iepeuens BonpocoB (3a1au) 1uist 3auera / nud¢. 3auera HETHKATOpA

YueOHbIM IJIAHOM HE IPElyCMOTPEHO

O6wextol knaccoB Circle n Rectangle moryr ObITh CO37aHBI
CIIEIYIOLIMMH CTPOKaMH KOJIa:

Circle circle = new Circle(5);

Rectangle rectangle = new Rectangle(4,5);

Hamummte xox kiaccos Circle u Rectangle.

I1K-4.3.3

Ilepeyenr Tem Ui KypcOBOTO IPOEKTHPOBAHMS/BBINOIHEHHS KypCOBOH pabOThI
IIpezcTaBieHbl B Tabme 17.
Tabnuua 17 — [epeueHp TeM Uit KYpCOBOTO NPOEKTHPOBAHHUS/BBIIOIHEHUS] KYPCOBOH pabOThI

20

Nmeercs omucanue kiacca Shape:
public abstract class Shape

IIK-4.Y.2

Ne i/

KyPCOBOTO IIPOCKTA

IIpumepHBIit epedeHb TeM IS BBIMOJIHEHHUS KypCOBOH pabOoThI / BBIMOIHEHHS




B npusnoxxennn noiab30BaTesb MOXKET CO3/1aTh 00BEKT Kiiacca TekcT, nenomnb3ys
kiaccol [pennoxenune, CiaoBo. Kitacchl 10MKHBI UIMETh METOIbI AJISI CO3/IaHUs,
U3MEHEHHMs1, UTeHHs U3 (ailia, coxpaHeHus B daiin, yraneHus.

B 1puiIoKeHHH MOJIb30BATENb MOXKET CO3/IaTh 0OBEKT Kilacca ABTOMOOHIIb,
ucnosb3ys kiaccsl Koseco, JlBurarens. MeTobl KIIACCOB JOJKHBI (PUKCHPOBATH
CIIeYIOIIME COCTOSIHKS: IBMKEHHUE, 3arpaBKa, 3aMeHa Koseca. Mupopmarus 00
aBTOMOOUJIE IODKHA BKIIIOYATh BCE TEXHHYECKHE 0COOCHHOCTH.

12

B npuioxxeHn# noIb30BaTellb MOXKET CO3/1aTh 00BEKT Kiacca OHOMEPHBI MacCHB,
HCTIONB3Ys Kiacchl MaccuB, DiieMeHT. MeToasl 471 paboThl ¢ MACCHBAMHU JOJDKHBI
obecrievnBaTh X CO3/IaHNe, U3MCHEHNUE, BBITIOJIHEHHUE OIepaliii (CII0KUTh, BEIUECTH,
MEPEMHOKHTB ).

B npuioxkeHnH mop30BaTellb MOXKET co31aTh 00beKT Kiacca [Ipocras 1po0b,
ucnonb3ys knace Yucnao. Merospl uist paboThl ¢ 00bEKTaAMHU TOJDKHBI 00€CTICUUTh
CO3/IaHKE, BBITIOJHEHNE ONEPALIMi CIIOKEHHUS, BHIYMTAHUS, YMHOKEHHUSI U JIEJICHUSI.

B npunoxeHny mosap30BaTess MOKET CO31aTh 00bEKT Ki1acca CaMoIeT, HCTIONb3Ys
kiaccel Kpsuto, Hlaccu, JIgurarens. PeannzoBats MeToab! it COOpKH caMoJieTa,
OTIMCaHUs MapIIPyTa, 3alPaBKH.

B npusiokeHHH MOJIb30BaTeNb MOXKET CO3/1aTh 00beKT Kiiacca ['ocymapcTso,
ucnosnb3ys knaccel Oonacts, Paiion, ['opos. Peann3zoBats METO/bI YTEHNUS, 3aIIHCH
HEoOX0ANMOIT HH(OPMALIUH O FOCYIapCTBE, 00ECIEYUTh MOUCK 00IacTel, pailoHOB,
TOpPOJIOB C COOTBETCTBYIOLIECH HH(OPMALUEH 0 KakI0M 00BEKTe.

B npuiioxkeHnH moip30BaTellb MOXKET CO31aTh 00BEKT Kiacca JJoM, HCIonb3ys Ki1acchl
OxkHo, JIBepb. MeTob!I T0JIKHBI TO3BOJISITH COXPAHUTH, IPOUYUTATh, HK3MEHUTH BCIO
HEo0X0oAuMYI0 HHpOPMAIHIO 00 00BbEKTE, TOKa3aTh rpaduuecKoe NPeACTaBICHUE
00BEKTa C BO3MOXKHOCTBIO COXPAHECHHS M PEIaKTHPOBAHHSI.

B npunokeHn# mosp30BaTellb MOKET CO3aTh 00bEKT Kilacca [Inanera, ucrnonb3ys
kiaccel Matepuk, Okean, OcTpoB. MeTo/ibI UTsl YTEHUSI, 3aIIHCH BCEil HEOOXO0TUMOi
uH(OpMaNUK O ITaHeTe, TOUCK U COPTUPOBKY BCEX OOBEKTOB, H3MEHEHUE
uHpopManuu.

15

B npunoxxeHu# mosib30BaTellb MOKET CO3/4aTh 00bEKT Kiacca L{BeTok, ncrnonb3ys
knaccel Jlenectok, ByroH. Metoisl st paboThl ¢ 00BEKTaMHU I0JKHBI COXPAHSITH,
H3MEHSTH BCIO HEOOXOANMYIO HH(POPMAIIHMIO KaK B TEKCTOBOM, TaK U B rpadpuueckoM
BHIE.

B npuiioskeHHH MOJIB30BATENb MOKET CO31aTh 0OBEKT Ki1acca 3Be3/IHas CHCTEMa,
ucnoib3ys kinaccsl [Tnanera, 3Be3na, Jlyna. HeoOXoanMbl METO/IbI YTEHHS, 3AMUCH,
MPOCMOTPA CITUCKOB 00BEKTOB, H3MEHEHUS HHPOpMALIUH.

16

B nmpuiioykeHnH MOIB30BaTENb MOKET CO34aTh 0OBEKT Kitacca JlepeBo, HCmonb3ys
kiaccel JIucr, Berka. Meros! uist onucanusi 00bEKTOB JOKHBI TO3BOJISITH
COXPAaHATh, U3MCHSITH BCIO HEOOX0ANMYIO HH(pOPMAIHI0 00 00beKTe: mocaKe,
o0pe3Kke, MPUBHUBKE KaK B TEKCTOBOM, TaK M B rpaduueckoM Buje.

B npusoxxenun noab30BaTesib MOXKET CO3/1aTh 00bEKT Ki1acca Kommnbiorep, Hcnonb3yst
kiaccel Bundecrep, JluckoBon, OnepatuBHas naMats, [Iponeccop. Meroasr st
NPOBEPKH Ha BUPYCHI, COOPKH, YTEHHS, 3aIIMCH TTOJHOH TeXHUUECKOH HH(OpMaLnK o
COOpaHHOM KOMITBIOTEpE.

Cosnats 6a30Bbli Ki1ace Point. B mpuiiosxeHHY II0I630BaTEIh MOXKET HAa IO OCHOBE
cosaartsk Kiaccel ColoredPoint u Line. Ha ocHoBe kitacca Line co3aars Kiacchl
ColoredLine u PolyLine. MeToxs! 111 paGoThI ¢ TpaMuecKUMU 00BEKTaMHU TOJDKHBI
HO3BOJIATH CO3JaHUE, 3AIIMBKY, ylaleHue, H3MEHCHHE [[BETa KOHTYpA, IIepEMEIICHHE.

B npunoxeHny mosip30BaTels MOKET CO31aTh 00BEKT Kilacca Kaapar, ncronbssyst
kiaccel Touka, Orpe3ok. HeoOXxomumbl METO/IBI TS 3a1aHKs Pa3MEpOB, LIBETa
3aJIMBKH ¥ IIPOPHCOBKH KOHTYPOB (DUTYp, CO3JaHUs, YAAICHHS, IIEPEMEIIICHUS,
M3MEHEHHS 1[BETA.

18

B npusnoxxeHny nonp30BaTeNb MOKET CO3aTh 00bEeKT Kinacca PoToanbo0oM,
ucnonb3ys kiaaccsl @ororpadus, Ctpanuna. Metos! 1i1s1 paboThl ¢ rpadUIeCKUMU
00bEKTaMHU JJOJKHBI 00ECIIEYUTD CO3JaHNE, yaleHHUE, PEIAKTUPOBAHIE U IIPOCMOTP.

B npunoskeHuH NOJIB30BaTENb MOKET CO3/1aTh 00BeKT Kiaacca Kpyr, ncnomnssys
kiaccsl Touka, OkpyKHOCTb. MeTobl Ul paboTh ¢ (PUIypaMH JOKHBI 00ECIEUUTh
co3/laHue, yalleHHe, U3MEHEHHE Pa3MEPOB U KOOPAUHAT, ONPENEIICHUs
NPHHAIEKHOCTH TOYKH, IEPEMEIICHHU.

19

B nmpunoxennu nonb3oBaTeNb MOXKET onucarth kiaace Komnata, copepxaniuii
CBEZICHHS O METPake, BBICOTE MOTOJIKOB M KOJIMYECTBE OKOH. OIucaTh METOIBI JUIS
CO3/1aHMs1, U3MEHEHHMS, BEIYHCIICHHS IIapaMeTpOB (HaIpHUMep, IUIONIa M), 3aMHCH,
MIOKCKA U COPTHPOBKH B KaTajore.

10

B npunoxeHny mosap30BaTess MOKET CO31aTh 00bEKT Kiacca ll[eHok, ncnons3ys
knaccol XKuotHoe, Cobaka. Metozp! ajtst paboThl ¢ HHPOpMALUEH O IEHKE T0JDKHBI
MI03BOJISITh YATATh, COXPAHATH BCIO MH(OPMALIHUIO O IEHKE, 00ECIEYHTh TPOCMOTP
(doTorpaduii meHKa ¢ BO3MOKHOCTBIO YTCHHUSI, COXPAHCHHUS.

11

B npusiokeHnH MoJIb30BaTeNb MOXKET CO3/1aTh 00bEKT Kiiacca TekcToBbIi (daii,
ucnonp3ys knaccel @aiin, lupexropus. Metonsl 11t paboThI ¢ daitiamu T0KHBL
TIOJTHOCTBIO 00ECTIEYNTH MOTb30BATEIIS BOZMOXKHOCTSIMU CO3/IaHUs, YIAICHHUS,
W3MEHEHHS, TIEPEMMEHOBaHUS (paiioB.

20

B npunoxeHuu nonp3oBarellb MOXKET co31aTh Kinace Iloesn, conepxaruit
CIIeYIONY 0 HH()OPMALHIO: ITyHKT Ha3HAUeHHs, HOMep 1oe3/1a (MOXKET COAepHkKaTh
OykBBI U IUGPBI, BpeMs U JaTy OTIPABIEHHUs, KOTUYECTBO BArOHOB PA3IMYHOTO TUIA
(mmankapTHbIX, 00mux, kyne, CB). IlpegycMoTpeTs CBOMCTBA IS HOJTYy4EHUS
cocrosiHus 00bekTa. OnucaTh Kinace Bok3an, coaepikaliiii MacCHB MOE3/10B.
O06ecneynTs CieIyoIe BO3MOKHOCTH: BEIBOJ MH(QOPMAIMH O MOe3/e 10
YKa3aHHOMY HOMEpY, BbIBOJ HH(POPMALMHU O IOE3aX, OTIPABISIOMINXCS 10CIe
yKa3aHHOTO BPEMEHH, HJIU B YKa3aHHOM HANpPaBJICHUH, WU 110 COBOKYITHOCTH
HapaMeTpOB BPEMEHH U HaIPaBICHHUS.

21

B npuoxxeHNH M0Ib30BaTeNh MOXKET CO3/1aTh 00BEKT Kitacca CaMoJIeT, comep Kammit
CIeYIONYI0 MH(OPMALHIO: IyHKTa Ha3HAYEHHUs; HOMEp pelica; Ha3BaHHe
ABHAKOMIIAHUY; 1Ty M BPEMs OTHPABICHHs; CTOMMOCTS noneta. [IpenycmoTpersh
CBOWCTBA JUISL HOIY4YEHUs! cOCcTOsiHMA 00bekTa. OmucaTh Kiaacc A’ponopr,




cozepKaluil MaccuB camoieToB. OOeCIeUnTh ClIeyIOIe BO3ZMOKHOCTH: BBIBOJ
nH(MOPMAIUK O CaMolIeTe 0 yKa3aHHOMY HOMepy pelica; BBIBOJ HH(POpPMAILUU O
camoJieTax, OTIPABJIAIOMIUXCS 1T0CIIe YKa3aHHOTO BPEMEHH, MU B YKa3aHHOM
HAarnpaBJICHUH, UM TI0 COBOKYITHOCTH N1apaMETPOB BPEMEHHU U HAIIPABJICHMUS.

29

B npuioxxeHn# noip30BaTellb MOKET co3aaTh 00bekT kiacca Kpenur. ChopmupoBaTsb
Ha0O0p NMPEeIOKEHNH KIMEHTY 110 EJIEBBIM KPEIUTaM Pa3INYHbIX OaHKOB IS
ONTHMAJIBHOTO BHIOOPA. YUUTHIBATH BOBMOKHOCTD JIOCPOYHOTO MOTAIICHHS KpeIuTa
W/WIM YBEIUYCHUS KPEAUTHOH uHuH. Peanu3oBaTh BHIOOp M MOUCK KPEAUTA.

22

B npunoxeHny mosap30BaTess MOKET CO31aTh 00BEKT Kitacca Tosap, copepxrarunit
CJICAYIOLIHE 3aKPBIThIE MOJIsI: HA3BaHUE TOBapa; Ha3BaHUE (PUPMbI-U3TOTOBHUTEIIS;
CTOMMOCTH ToBapa. [IpeaycMoTpeTh CBONCTBA IS MOJyYCHHUS COCTOSHHS 00BEKTA.
Omnmucarts knace Ckiaz, copepxKanyii MaccuB ToBapoB. OOecTIeunTsb Clleyonme
BO3MOXKHOCTH: BBIBOJ] HH(OpMALIMK O TOBapE MO BBEACHHOMY HAMMEHOBAHUIO; TOUCK
TIOJIXOJISIIETO TOBapa 110 HAMMEHOBAHHMIO U IICHE.

23

B npusioxxeHnH MoJIb30BaTeNb MOXKET CO3/1aTh 00BEKT Kiacca TypucTuueckas
nyteBka. CopMupoBaTh HAOOP NMPEIIOKEHNUIN KITHEHTY IO BBIOOPY TYPUCTUYECKON
MyTEBKU PA3IMYHOr0 TUIA (OTABIX, IKCKYPCUH, JICUCHHE, IOIKHT, KPyU3 U T. [1.) JJIs
OIITUMAJILHOTO BBIOOpA. YUYHUTHIBATh BO3MOKHOCTD BEIOOpA TPAHCIIOPTA, IUTAHUS U
yucna qHei. Peann3oBaTs BBIOOpP M COPTUPOBKY HAMpPaBICHUIA.

30

B npuitoxxeHn# NoIb30BaTeNlh MOXKET CO3/1aTh 00BEKT Kiacca CHET U BHIIIOIHUTD BCE
HeoOxoaumble aercTBrs. Heo0X0aMMO yUUTHIBATh CIACAYIOIINE BO3MOXKHOCTH: KITHEHT
MOJET HMETh HECKOJIbKO CYETOB B OAHKE; CUET MOXKET OBITh OTKPBIT, 3aKPBIT; CUET
OTKPBIT C OIPEJICNICHHBIME yCIIOBHSIMH (CTaBKa, Cpok). Tpedyercst obecrieunTs
HAYMCJICHUE U CHHCHIBAaHUE CyMM I10 CYETaM, HAYHCICHHE TIPOLIEHTOB B COOTBETCTBHE
C YCIIOBUSIMHM cueTa (IIPOLEHTHAs CTaBKa M CPOKH HAYHCIJICHHMS ), CIIUCHIBAHUE OTLIATHI
3a BeJICHHE cueTa. Peann3oBaTh HEOOXOAMMBIC OTHOIICHHS ¢ Kilaccamu KineHt, baHk,

31

<Tema caMOCTOSTENILHO CHOPMYIUPOBAHA CTYACHTOM U yTBEPIKIEHA Y
PYKOBOAUTENS>

24

Cospats abcrpakTHbIi K1ace Figura. B npuinoxeHun M0Ib30BaTeIb MOXKET Ha €T0
OCHOBE co31aTh Kiaccsl Triangle u Square. Ha ocHoBe kiacca Square co3/iaTh Kiiace
ManySided. Metos ai1st paboThl ¢ puUrypamu J0KHBI 00ECTIEUNBATD YCTAHOBKY U
MOJTy4eHHE 3HAUEHUH BceX KOOPAMHAT, a TaKXKe JJIsl U3MEHEHMS LIBETA U MOJTyYEeHUs
TEKYILETO [BETa; 171 TPEyroJbHHKA — METOJ, BBIYHCIISIONINI BO3ZMOKHOCTb
HOCTPOEHHUS TPEYTONbHUKA; IS BceX GUIyp — METO/IbI MAaCIITAOUPOBAHMSL; IS
KBaJpaTa ¥ MHOTOYT'OJIbHHKA — METO/BI 3AJIUBKU BHYTPEHHETO IPOCTPAHCTBA; JULSL
Bcex (Guryp — MeTozp! BbIBO/IA Ha 331aHHYIO M0JIb30BaTeNIeM OBEPXHOCTh U METO/IbI
ynaneHus (yHHYTOXKeHUs, cTupanus) Gpuryp ¢ nosepxuoctu. Knace Triangle 00b1BUTH
3aKpPBITHIM KJIACCOM, HE UMEIOIIM HAaCJIEIHHKOB.

Bonpocsl st mpoBeAeHHs TNPOMEKYTOUHOM aTTecTallud B BHAE TECTUPOBaHHsA

IpezcTaBieHsl B Tabume 18.

Tabmnuua 18 — [IpumepHsIii IepedyeHb BOPOCOB ISl TECTOB

Ne i/t

Kon

IIpumepHsbIit mepedeHb BONPOCOB I TECTOB
HHAUKAaTOpa

25

B npunoxeHn# mosabp30BaTellb MOKET CO31aTh Kiacc Phone, KOTOphIil coaepKUT
OIMCAHUE er0 TEXHUYECKUX MTapaMETPOB U pean3yeT METO/IbI VISl OTBETa Ha 3BOHOK,
COBEpIICHHS 3BOHKA, IPHEMa U OTIIPABKH COOOIEHHS, pa0OThI C ()OTO U BUIEO U T.1.
Omnpenenuts uepapxuro Tenedonsr, MobunbHble TenedoHsl, [IpoBoaHbie TenedoHsl,
Cwmaprdomnsl, Knonounsie tenedonst, durHec-4acol, PUTHEC-OpacieTsl.

26

B npusioxeHHH MoJIb30BaTeNb MOXKET CO3/1aTh 00BEKT Kiacca TpaHcopr.
OmnpenenuTs nepapxmIo MOABMKHOTO COCTABA KEJIE3HOJOPOKHOTO TPAHCIIOPTA.
Co3nath naccaxupckuii noesn. Iloncuutarsh 00LIYIO0 YHCICHHOCTD MACCAKHPOB U
Oaraxa. [IpoBecTn cOPTHPOBKY BarOHOB I10€3/1a HA OCHOBE YPOBHSI KOM()OPTHOCTH.
Haiitu B moesie BaroHsl, COOTBETCTBYIOIHE 33 JAHHOMY JIHANIa30Hy apaMeTpoB
YHCIIa HaCCAKUPOB.
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B npuiioKeHHH MOJIb30BaTENb MOXKET CO3/1aTh 00BEKT Kilacca ABHAKOMITAHUS.
Ornpenenuts nepapxuio camoiaeTos. [IpoBecTH COPTHPOBKY CaMOJICTOB KOMITAHHH 1O
JajbHOCTH nosieta. HaiiTi camoseT B KOMITaHUH, COOTBETCTBYIOLIMIT 3alaHHOMY
JIMarna3oHy MapaMeTpoB MOTPEOICHHS TOPIOYETO.

1

Tpouumaiime mexcm, ebloepume npasuibHblll OMEeN U 3anuuiume VK-1
apaymenmol, 060CHOgbIBAIOWUE 8LIOOP OMEema.

Yem oTnmuaercst 00bEKTHO-OPHEHTHPOBAHHBII CTHIIb
POrpaMMUPOBAHUS OT CTPYKTYpPHOro?

1 B cTpykTypHOM NPOrpaMMHpPOBaHUHU MPOTPaMMa MPEACTaBISIETCS KaK
Kak cucteMa 0ObeKTOB, B3aUMOEHCTBHE KOTOPBIX CIIOCOOHO PELIUTh Ty
iy uHyto 3agady. B OOII Ha nepBblil IU1aH BBIXOIUT JIOTUKA,
MOHUMAaHHE MOCJIeI0BATEIbHOCTH BBIOJIHEHUS ISHCTBUH JUIst
JIOCTHKEHUS TIOCTABIEHHOMN LETH.

2 B cTpyKTypHOM IIPOrpaMMHUPOBAaHUH Ha MEPBBIl IIIaH BIXOIUT
JIOTMKa, TOHUMAHUE T0CJIEI0BATEIbHOCTH BBIIIOJHEHHS ACHCTBUH JUIst
JIOCTHKeHUs nocTaBieHHoi neau. B OOII — BaxHee mpeicTaBUTh
IporpaMMy Kak Kak CHCTEMY 0OBEKTOB, B3aUMOJIEHCTBHE KOTOPBIX
CHOCOOHO PEIIUTh Ty WM HHYIO 3a]a4y.

3 B cTpyKTypHOM IIPOrpaMMHPOBAaHUH Ha MEPBBIl IIIaH BHIXOIUT
BO3MOKHOCTB IIOBTOPHOTO Hcnoiab3oBanHus koga. B OOII nexat
MPUHIMIIBI OCIE0BATEIbHOM AEKOMIIO3UIIMU 0OBEKTOB,
B3alMOJICHiCTBHE KOTOPBIX CIIOCOOHO PEMINTD Ty HJIM HHYIO 3aj1a4y.

4 CtpyKTypHOE NPOrpaMMHPOBAHHE OCHOBAHO HA MOZENH MOCTPOCHHUS
nporpamMMsl kak uepapxuu npouenyp. st OOII 0CHOBHBIM NPHHIIMIIOM
SIBJIETCS] OTCYTCTBUE SIBHOTO OMMCAHUsI OCIEN0BATENbHOCTH AeHCTBUI
JUIS BBITIOJIHEHHSI IPOTPaMMBbl.
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B npuioxkenun noiab30BaTesb MOXKET CO3/1aTh 00bEKT Kiiacca Takcomapk.
OmnpenenuTs HepapXHIo JIETKOBbIX aBToMoOMIeH. [IpoBecT copTpoBKY aBTOMOOMIIEH
napka 1o pacxojy Torinba. HaiiTu aBToMOOMIIb B KOMITAHHH, COOTBETCTBYIOLINI
3aJ]aHHOMY JIMara3oHy NapaMeTpoB CKOPOCTH.

Ilpouumaiime mexcm, 8vlbepume npasuibHble 6APUAHMbL OMEema u YK-1
3anuwiume apeymenmol, 000CHOBbIBAIOWUE BbIOOP OMBEEMO8.
KiroueBbIMH IpHHIUIIAMH 00BEKTHO-OPHEHTHPOBAHHOTO
HPOrPaMMUPOBAHUS SBJISIFOTCSL:

1 Abcrpakuus. MozenupoBaHue TpeOyeMbIX aTpuOyToB U
B3aMMO/ICHCTBHH CYIIIHOCTEH B BHJIE KIIaCCOB ISl OIIPEIEICHUS
a0CTPaKTHOTO MPEJICTABICHHS] CUCTEMBbI.




2 Nukancynsuust. CKpbITHE BHYTPEHHETO COCTOSIHUS U YHKLIU#T
00BeKTa U MPEJOCTABICHHE IOCTYIA TOIBKO Yepe3 OTKPHITHIA HaOop

GbyHKIHH.

3 HacnenoBanue. Bo3MOXXHOCTB cO3/1aHMsI HOBBIX aOCTpaKLuii Ha

OCHOBC CYIICCTBYIOIIUX.

4 Tlonumopdusm. Bo3MoXKHOCTh peann3aliy HaclelyeMbIX CBOHCTB
WM METOJIOB OTIMYAIONIMMICS CIIoco0aMM B paMKaX MHOXKECTBa

abctpakuuii.

5 ®opmanuzanust. OToOpakeHHEe pe3yIbTaTOB MBIIIICHHS B TOUYHBIX

TIOHATHAX U YTBECPKACHUMAX.

4. Wsmenenue ITO 10KHO OBITH BEIITOJIHEHO B
CHEeNUaIN3HPOBAaHHBIX MPUIOKCHUSX.

Ipouumaiime mexcm, evibepume nPAsUIbHbLE GAPUAHIBL OMEEMA U
3anuuiume apeymenmel, 060CHOBbIBAIOUjIE BLIOOP OMEEMOG.
[IporpammHuoe obecniedenue (I10) MOXKHO HAlTH B 9THX peecTpax:

1. Peectp poccuiickoro nporpammuoro obecrneuenus (MuHUU(pbI);

2. Peectp mporpamm st 9BM (Pocnarent, ®UIIC);
3. Peectp 6a3 nannsix (Pocnarent, ®UIIC).
4. Peectp enepanbHOro NporpaMMHOro odecredeH s

(MuHuubpsr).

VK-2

Ipouumaiime mexcm u ycmanosume coomsemcmeue. K kascoou
nosuyuu, OAHHOU 8 1e60M cmMobYe, nodbepume cOOMEEMCMBYIOUYIO

no3uyuio 6 npasom cmo,vﬁue.

1. Pa3pabotka I10 nomxnaa
NPOU3BOAUTHLCS O€3 CTOPOHHETO
10, ecnit Ha ero UCTOJIL30BaHNE
HET pa3peleHus
npaBooOnaaaTess.

A. PaspemieHue MOXHO
NOJIy4UTh, 3aKII0UYUB
JIMLEH3UOHHBIH 10r0BOP.

2. JIoroBop 3aKJII04aI0T Kak
OOBIYHBIM CITIOCOOOM — B TIPOCTOI
MUCbMEHHOU (popMe, Tak U B

(bopme 10roBopa MpUCOEIUHECHHUS
(ct. 428 TK PD).

B. Tekcr norosopa Mo>KHO
MONPOCHTh Y TPaBOOOIIAIaTes
(BeHI0pa) WK TUCTPUOBIOTOpPA
(eciu 3aKITIOYHIH
CyOJIMIICH3HOHHBIH JI0TOBOP), &
TaKXe HAWTU Ha caiTe
paBo00JIaIaTelIsl WK B COCTAaBE
nokymenTaruu k [10, B Tom
4HCJIe TIPH €r0 YCTaHOBKE.

3. HekoTOpbI€ OTKPHITHIE
JIUIIEH3UH AT BO3MOKHOCTh
ucrnonb3oBath [10 6e3

C. C coneprkanueM psijia
JIMLCH3UH MOKHO O3HAKOMHTBCS
Ha caiite Open Source Initiative.

OTrpaHUYEHUH B CBOMX

pa3pa60T1<ax, HO JAJICKO HE BCC.

YVK-2

Tpouumaiime mexcm u ycmanosume nocie0o8amenpbHOCMs. 3anuuiume
COOMBEMCMBYIOWYI0 NOCIe008AMENLHOCMb OYKE Cle6a Hanpaso.
Pazpabotka I10 B Poccuu BeImoHsIE€TCS HA OCHOBAaHUH JOTOBOPA YCIYT.
Ba)xHBIMHU HO3ULUAMH, KOTOPbIE 1OJDKHBI OBITH NIPONUCAHBI B JOTOBOPE
B OIIPEAEICHHOM IOPSIKE, SBIISIOTCS:

A. Omucanme paboT ¥ CPOKH BBIOJTHEHHUSI.

B. YTO4uHEHHE OTBETCTBEHHOCTH CTOPOH.

C. IlpaBa Ha MHTEIUICKTYaJIbHYIO COOCTBEHHOCTD.

D. PacuupeHnue 00s3aTeabCTB 1 BO3MOXKHOCTh H3MEHEHHS YCIIOBUH.

VK-2

Ipouumatime mexcm u ycmanogume coomsemcmeue. K xasicooi VK-1
nosuyuu, OAHHOI 8 1e80M cmobye, noobepume cOOMEEMCMBYIOWYIO
no3uyuIo 8 nPasom cmoadye.
1. Cucrema nporpaMMupoBaHust | A. KOMIIJIEKC IPOTPaMMHBIX
— 3T0 CpEJICTB, IPEJHA3HAUYEHHBIX UL
HOJIEPKKU MPOTPAMMHOTO
HPOJYKTa Ha NMPOTSKEHUU BCETO
JKM3HEHHOTO 1IUKJIA 3TOr0
TPOJYKTa
2. Cucrema — 310 B. coBokynHoCTH
B3aMMOCBS3aHHBIX 2IEMEHTOB,
00BbEIMHEHHBIX B OHO LIEJI0E IS
JIOCTHIKEHUSI HEKOTOPOH LIEH,
KOTOpasi OIpeselsieTcs
HA3HAYEHUEM CHCTEMBI
3. CucreMHOE MOZIEINPOBAHNE — | MEXAUCLUIIIMHAPHOE
3TO HCCIIEI0BAHIE UCIIONIb30BAHUS
MoJieNe s KOHLENTya u3aluu
U TIOCTPOCHUSI CHCTEM B OM3HEce
u U T-pa3paborke.
Tpouumatime mexcm u ycmanogume nocieoosamenbhocms. 3anuwume | YK-1
coomeemcmsyuy nocIe008amenbHOCmb OYKE clesa Hanpaeo.
B 3aBucumocty ot Buja, MacTaboB U MOTPEOHOCTEN MPOrPaMMHOIO
HPOEKTA ONpEENACTCs HOPsIOK Pa3paboTKu:
A. Paspabotka 1 aHanu3 TpeOOBaHUI
B. IlpoextupoBanue
C. Huzaiin
D. KoaupoBanue
E. Tecruposanue
F. Buenpenue
G. ConpoBoxaeHue
Ipouumatime mexcm u 3anuwume pazeepHymuiti 060CHOBANHbLI VK-1
omeemn.
Kaxue mapaaurmel ¥ CTHIIM IPOrpaMMHpPOBaHHs nojanepskuBaeT CH#
Ipouumatime mexcm, blboepume npasubHblll OMEent U 3anuuume VK-2

apzymenmol, 060CHOBbIBAIOUjIE 8bIO0D OMEEMA.
H3menenue nporpammuoro obecneuenus (I10):
1. JTro6oe u3menenue I10 siBsiercs MomuduKaueii.
2. Jlro6oe m3menenue 10 sBisieTcs MomuduKauei, Kpome
CIIy4aeB aJanTalyy.
3. UsmeHenwus, kotopbie Heobxonumo BHecTH B [10, cBsi3aHbl ¢
HCIPABICHHEM OLINOOK B CHCTEME.

10

ITpouumaiime mexcm u 3anuwiume pazeepHymuliii 000CHOBAHHYII
omeem.

OHMM U3 OCHOBHBIX CIIOCOOOB 3allMThI IpaB paspadoTurka [10
SIBJIETCS 3aK/II0UeHHe 1oroBopa ycuryr. Kakue nosuiuun
B3anmozeicTBus papaborunka 10 u 3aka3umKa J0JKHBI OBITH
OTpPa’KEHBI B JIOTOBOPE.

VK-2
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Ipouumaiime mexcm, 6vibepume NPAGULLHLLIL OMEEN U 3ANUUUME
apzymenmol, 060CHO8bIBAIOWUE BLIOOP OMEema.

IIprMeHeHne MaTeMaTHIECKUX aITOPHTMOB B ONITUMU3ALMH U aHAJIN3E
MPOU3BOAUTENILHOCTH IPOrPAMMHOTO KOJIa IIOMOTaeT pa3paboTynkaM 1
HHXCHEepaM

OIIK-1




1.COKpaTUTh BpeMsI BBINIOIHEHHUS IIPOIPaMM, ONITUMHU3HPOBATh
HCIIOJIb30BAaHHE MTAMSTH U PECYPCOB, @ TAKIKE CHU3UTD
3HepromnoTpedeHue.

2.0NTHMH3UPOBATh UCIIOIb30BAHHE YEIOBEUCCKHUX (TPYIOBBIX)
PECypCoB, a TaKXKe CHU3UTD SHEPronoTpedieHne

3.CHM3HTH 3aTpaThl Ha OILIATY TPYJAA IIEPCOHATA KOMIIAHUN

4. YCKOpPHTH BBIIOJHEHHE OM3HEC-ITPOLIECCOB KOMIIAHHU

OCHOBHBIE POJIM ¥ 00S13aHHOCTH IIPOrPAMMHUCTA B COBPEMEHHOM
MH(POPMAIMOHHOM OOIIECTBE.
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Tpouumatime mexcm, eblbepume npasuibHble 6aPUAHNILL OMEEmMa U
3anuuiume apeymenmol, 000CHOBbLEAIOWUE BbIOOP OMBEMOB.

B nporpamMMupoBaHUM MCTIOIB3YIOTCS CIIEAYIOIINE METOIbI
MaTEMaTHYECKOT0 aHAIM3a U MOJICITMPOBAHNU:

1. Meroabl TMHEHHOTO IPOTrPAaMMHUPOBAHHUS.

2. I'panueHTHBIE METOABI.

3. DBONIOIMOHHOE MOJEINPOBAHIE OCHOBAHO Ha IIPUHIUIIAX
€CTECTBEHHOTr0 0TOOPA U IapBUHCKOW IBOJIOLMH, TE
TeHETHYECKHE aTOPUTMbI IPUMEHSIOTCS Il TeHepalii HOBBIX
BapUaHTOB KOJa M 0TOOpa JTyHUIIHX.

4. DKcrnepuMEeHTaJIbHOE MOACIHPOBAHUE.

OIIK-1

16

Hpotmmaﬁme mekcm, 6b16epume npaewszblzZ omeem u anuwiume
apcymennivl, 0606‘H06bl€a}01/l4u6 6bl60p omeemda.
Yro oznauaer O(N) st anropurma?
1. AnropuT™M He MMEET aCHMITOTUYECKOE OTPAHHYEHUE CBEPXY
2. ANropuTM UMEET JIMHEHHBIH POCT CIOKHOCTH
3. Bpewms paboThl aIrOpUTMA 3aBUCHT TOJIBKO OT IapaMeTpa N U He OT 4ero
Goubire

4. AHFOpl/lTM HMMECT ITOCTOSHHYIO CJIOKHOCTH PaBHYIO HCKOTOpOI‘//I KOHCTAHTEC

OIIK-6

13

Ipouumaiime mexcm u ycmanosume coomseemcmsue. K kasxcooi
nosuyuu, OaHHOIL 8 1e80M CmMonbye, no0bepume cOOMEEMCMBYIOUYIO
no3uyuIo 8 npasom cmobye.

1. MeTozp! IMHEHHOTO A. HaXOIHUTh ONITUMAIIbHbIC
POrpaMMHUPOBAHHS MTO3BOJSIIOT | 3HAYCHHS MIEPEMEHHBIX U
OrpaHUYCHHMN, ONITUMU3UPYS
XapaKTePUCTUKH KOJIa, TAKHE KaK
BPEMsI BBITTOTHCHHUS HIIH
OTpeOJICHNE TaMATH

2.I'pamyieHTHBIE METOIBI, TAKHE B. HaxoXIeHUS JTOKAIBHBIX
KaK I'paJIUCHTHBIN CITyCK, ONTHUMYMOB U ONTUMM3ALIU
HCTIONB3YIOTCA (YHKIMH TPOM3BOIUTEILHOCTH
Kozia

3. DBOJIFOIIMOHHOE
MO/IETIMPOBAHUE OCHOBAHO Ha
MPUHIKIAX

C. ecrecTBEHHOr0 0TOOpA U
JTApBUHCKOM BOJIIOLIUH, T1IE
TEHETUYECKHE aJITOPUTMBI
MIPUMEHSIOTCS JUIS FeHepaluu
HOBBIX BAPUAHTOB KOJIa U 0TOOpa
JTy4IIux.

OIIK-1
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Hpotmmaﬁme mekcm, 6b16epume npasubHvle 6apuannmovl omeema u

3anuwiume apcymenmel, oﬁocyoebleaiomue 6b160p omeemos.

AnroputM GHHAPHOTO MOKCKA YHCIIA B CTPYKTYPe Pa3MepHOCTH N COOTBETCTBYET

CIICYIOIIHM yTBEPIKACHHUSM:

MoskeT OBITh peaTu30BaH IPH MOMOIIH PEKYPCHBHOH (yHKIHH

Ipu npuMeHeHHN K HEOTCOPTHPOBAHHOMY MaccHUBY BbinonHseTcs 3a O(N)

SIBnsieTcs MPUMEPOM KaJHOTO aJIrOPUTMA

ITpu paboTe ¢ OAHOHAIIPABICHHBIM CIIHCKOM HE BBIIOIHACTCS

rapanTupoBanHo 3a O(logN)

5. Ecam nckomoe 4ncio SBISETCS MAKCHMYMOM, TO TO3BOJISICT HAITH €ro B
maccuse 3a O(1)

B =

OIIK-6
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Ipouumaiime mexcm u ycmanosume coomsemcemeue. K kaswcoou
nosuyuu, OGHHOU 8 1e60M cmMoOYe, nodbepume cOOMEEMCMBYIOUYIO
nO3UYUIO 6 NPAsoM cmoabye.

o) IIpu pa3nuuHBIX UCXOJHBIX JAHHBIX
BpeMsi pabOTbI AITOPUTMA HE
MPEBBIIIACT HEKOTOPOE 3HAUCHHE

ON) IMo3BonseT MpeAnoNoKUTL yABOCHHE
BPEMEHH PabOThI PH YBETHICHHH
PA3MEPHOCTH JIaHHbIX Ha |

o(1) T'oBOpHUT 0 HEOOXOIUMOCTH THHEHHOTO
YBEJIMYUCHUA 3aTPAUYUBACMBIX PECYPCOB
TIpA aHAJIOTUYHOM POCTE pa3MEPHOCTU
JAaHHBIX

O(N?) AcCUMNTOTHYECKAsK CIIOKHOCTh
JIrOPUTMa COPTHPOBKH BCTABKAMU JIJIsI
CpEIHEero ciyvas

OIIK-6
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Tlpouumatime mexcm u ycmanogume nocie0o8amenbHoCmy. 3anuwume
COOMBEMCMEYIOWYI0 NOCIe008AMENLHOCHb OYKE Ce6a HANPAgo.
Hecmotpst Ha nosiBIIEHHE HOBBIX TEHICHIUH, OCHOBHBIC ATAIIbI
paszpadotku I10 ocranuch HEM3MEHHBIMHU:

. Omucanye 1e7IeBOro NPOrpaMMHOTO MPOYKTa;

. IlpoexTnpoBaHue MpoayKTa;

Paspaborka npoaykra;

. TectupoBanue yacrei;

MHuTerpanus yacTeil U TeCTUPOBaHUE IPOIYKTA B LIETIOM;
ConpoBoxaeHHe NPOAYKTa.

SECECReU--S

OIIK-1
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Hpotmmaﬁme mexkcm u ycmanosume nocnedo8amenbHOCMs. 3anuwume

coomeemcmeyrowyo nocned08amenbHOCmy 6yK8 cieea Hanpaeo.
IMpuBeauTe KIACCHI CIOKHOCTH B HOPsAKE yObIBaHUS CKOPOCTH POCTA (CHaYaja ToT,
4TOo 00J1a1aeT HAUMEHbLIEH CKOPOCTh pocTa mpH N -> GeCKOHEUHOCTD)

(NZlogN)
(Nlog?N)
(N?log?N)
(Nlog®N)

oowp

OIIK-6
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Ilpouumaiime mexcm u 3anuwiume pazeepHymuiii 000CHOBAHHDBIIL
omeemn.

ITporpaMMuCT ABISETCS BXXHBIM ¥ BOCTPEOOBAaHHEIM CIICIIHAIICTOM B
IT-cdepe, 06namaONMM yHUKATbHBIMUA HABBIKAMH M 3HAHUAMU B
CO3[IaHUH U pa3paboTke nporpamMmmuoro obecneuenus. Chopmynmpyere

OIIK-1
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ITpouumaiime mexcm u 3anuwiume pazeepHymuliii 000CHOBAHHYII
omeem.

Iouck obutero snementa B K maccuBax pazmepHoctu N.

ITycTs B KaX 101 Mape MaCCHBOB COAEPIKUTCS TOJIBKO OAMH OOLINIA d1eMeHT. 3a Kakoe
MHMHHMMaJIbHOE aCHMIITOTHYECKOE BpeMs B 3aBMCHMMOCTH OT N u K MoxkHO HaiiTi
0OIIHif JUIs BCeX MACCHBOB JJIEMEHT B CIIydYae, €CIIH MaCCHBBI HUKAK HE YIIOPSIOYCHBI?

OIIK-6
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Hpotmmaﬁme mexcm, 6bl6epume npaewszblzZ omeem u anuwiume
apcyMeHnisl, 0606‘H06bl€a}01/l4u€ 6bl60p omeemad.

I1K-4




CKOJIBKO a3 BBITIONHACTCS MPe0dpa3oBaHUe THIIOB B cleayromeM koge C++?
int A=10;
float B = (int) A/ 10;

D. JlpynanpaBieHHBIH CTIHCOK

25 ITIpouumaiime mexcm u 3anuuiume pazeepHymulii 000CHOBAHHYII [IK-4
omeem.
Yro OIpeaeaeT ,[[aHHLIﬁ KOl Ha SA3BIKC C+tu JUISL 4€r0 5TO MOXKET IIPUMCHATHCA

struct MST
{
int N;
float Data;
MST* next;
b

IIpumeuanne:

Cucrema OIICHUBAHUS TECTOBBIX 3aIaHU:

1 tum) 3aganne KOMOMHUPOBAHHOTO THIIA C BEIDOPOM OJHOT'O BEPHOTO OTBETA U3 YETHIPEX MPEUIOKEHHBIX U
000CHOBaHUEM BBIOOpA CYNTACTCS BEPHBIM, CCIIM [PABHJIBHO YKa3aHa [U(pa U MpUBEICHbI KOHKPETHbIC
apryMeHTBI, HCIOJIb3YyeMble MpH BbIGope oTBera. [TosHoe coBIIajieHne ¢ BEPHBIM OTBETOM OLICHHBAeTCs 1 Gaiom,
HEBEPHBIil OTBET WK ero oTcyTcTBHE — 0 GasLIoB.

2 tun) 3asaHue KOMOMHUPOBAHHOTO THIIA C BHIOOPOM HECKOJIBKMX BAPHAHTOB OTBETA U3 IPE/UIOKCHHBIX 1
Ppa3BepHYTHIM 000CHOBAHUEM BbIOOPA CYMTAETCSI BEPHBIM, €CIIH TIPABUIIBHO YKA3aHbI [H(PPbI ¥ IIPUBEACHBI
KOHKPETHBIE apryMEHTBI, HCTIOJIb3yeMbIe IIPH BEIOOpE 0TBETOB. [101HOE COBIAaACHUE C BEPHBIM OTBETOM
oueHuBaercs 1 6amiom, eciii JOMyLIeHb! OLIMOKN WK OTBET OTCYTCTBYeT — O Gasos.

3 tum) 3aaHne 3aKPHITOTO TUIA HAa YCTAHOBJICHUE COOTBETCTBHSI CUMTACTCS BEPHBIM, €CIIH YCTaHOBIICHBI BCE
COOTBETCTBHS (IIO3ULIMU U3 OJJHOTO CTOJIOIA BEPHO COIIOCTABIICHBI C IIO3ULUSAMHU Apyroro croibua). IToiaHoe
COBIIAJICHHE C BEPHBIM OTBETOM OLICHHBaeTCs | GasuioM, HeBEPHbIN OTBET MM ero otcyrcTBue — 0 GasuioB.

4 tum) 3a7aHue 3aKPBITOrO TUIA HA YCTAHOBJICHHE MTOCIEA0BATEILHOCTH CUMTACTCS BEPHBIM, €CJIH PABUILHO
yKa3aHa BCs HOCIe0BaTeabHOCTh tudp. [lonHoe coBmaseHne ¢ BEpHBIM OTBETOM OlleHHBaeTcs | Oamiom, ecnu
JIOTYIIEHBI OMINOKHU WK OTBET OTCYTCTBYeT — 0 6asios.

5 Tum) 3aaHue OTKPBITOTO THIIA C PA3BEPHYTHIM OTBETOM CUMTACTCS BEPHBIM, €CIIH OTBET COBHAIACT C ATAIOHHBIM
110 COZICPIKAHMIO U TTOJHOTE. IIpaBUIIbHBIH OTBET 3a 3a/laHKe OLICHUBAETCs B 3 Gauia, eCIIM JIOMyIICHa O/(HA OLINOKa
\ HETOYHOCTBH \ OTBET MPABHIIBHBII, HO HE MOJHbIN - | Gasw1, eciu JomyiueHo Gomnee 1 ommbku \ oTBET
HeIpaBUIbHBIN \ 0TBET oTCyTCTBYET — 0 GAILIOB.

IlepedeHb TeM KOHTPOJBHBIX PabOT MO AMCHMIUIMHE OOY4YaroUIMXCs 3a04HON (HOPMBI
00y4eHust, IpecTaBIeHs! B Tabnuie 19.

Tabauna 19 — IlepeyeHb KOHTPOJIBHBIX pabOT

Ne /it IepeueHb KOHTPOJIBHBIX paboOT

He npexycmorpeno

bool C=A>10;
if (A)
B=C;
1. 2
2.3
3. 4
4. 5
5.0
21 Ipouumaiime mexcm, gvibepume npasuiibHvle 8aPUAHMbL OMEEMA U TIK-4
3anuwume ap2ymeHmol, 000CHOBbIBAIOWUE 8bIOOD OMBEMOE.
TlorokoBbIit <iostream> BBOJ/BBIBOJ| OTIHYAETCS OT hopmaTrpoBanHoro <stdio.h>
BBOIa/BbIBOAa C++ TeM, 4TO:
1. TloTokoBbIit BBO,H/BLIBOI[ HC MO3BOJIACT q)OpMaTHpOBaTL JAHHBIC 1A BBIBOJA
2. HaumeHoBaHueM GHOIMOTEKH, B KOTOPOI Pean30BaHbI METOIbI
3. Pa3nu4HbIM MEXaHU3MOM pa60’r1>1 C KJlacCaMu
4. dopmaTupOBaHHBII BBOJ/BBIBOJ TPEOYET yKa3aHUs TUIA JAHHBIX apTyMEHTOB
5. ®dopmatupoBaHHbIH BbIBOA <stdio.h> He M0O3BoIAET BBIBOAUTD JaHHBIC B
OydepHblil MaccHB
23 Ipouumaiime mexcm u ycmanosume coomsemcmsue. K kaxcooi I1IK-4
no3uyuu, OAHHOI 8 1e80M cmobye, noobepume cOOMEEMCMBYIOUWYIO
no3uyuio 8 npasom cmooye.
TIpuBeuTe B COOTBETCTBUE Pa3Mephl CTPYKTYp s3bika C++, B Oaiitax, 32 paspsaHas
CcUAcCTEMa
1. struct DataStr1 A. 56
{
float N;
float Data[11];
short™* ptr;
1
2. struct DataStr2 B. 52
{
float Score;
char Name[20];
char Surname[30];
b
3. struct DataStr3 C.54
double[6] Values;
float Mean;
DataStr3* next;
1
24 Ipouumaiime mexcm u ycmanosume nociedosamenvrocms. 3anuwume | I1K-4

coomeemcmeyrouyro NOCIE008aAMENbHOCHIb 6yK6 cleesa Hanpaeo.

PacnonoxuTe cieyromue CTpyKTYphl JaHHBIX 10 CKOPOCTH JOCTYIIA K 9JIEMEHTY MO
€ro HOMepy B CTPYKType:

A. Maccus

B. OnanoHanpaBieHHbIH CIUCOK

C. JlepeBo (XpaHeHHE B MACCHBE MOC/IEOBATENBHO 110 YPOBHSIM)

10.4. Meroauueckue  MaTepuaibl,  ONPEIENSAIONIME  NPOLEAYPbl  OLIEHUBAHHS
MHAUKATOPOB, XapaKTepU3YIOIIMX dTambl (HOPMUPOBAHMS KOMIETEHIMH, cozjepikaTcsi B
JIOKaJIbHBIX HOPMAaTUBHBIX akTax ['YAII, pernaMeHTHpyOIMX MOPSIOK M IPOLEAYPY
MPOBEJICHUs TEKYILEro KOHTPOJI YCIEBAEMOCTH U MPOMEXKYTOYHON aTTECTalMU 00YyYaromuXxcs
I'VAIL

11. Meroguueckue yka3aHus Uil 00yJaronuxcs 0 OCBOCHUIO TUCIIUTIIHHBI

11.1. Meroguueckne yka3aHHs I OOy4aromMXCS IO OCBOCHHIO JIEKIIHOHHOTO
Marepuana

OCHOBHOE Ha3HAuCHUE JIEKIMOHHOTO MaTepuajia — JIOTHYECKH CTPOIHOE, CHCTEMHOE,
riry0oKkoe ¥ SICHOE H3JIOKEeHHe ydeOHoro marepmana. HasHaueHne COBpEMEHHOH JIEKIHH B
paMKax AMCLMIUIMHBI HE B TOM, YTOOBI MOJYYHUTbh BCIO MH(OPMALMIO MO TEME, & B OCBOCHHH
(yHDaMeHTaNbHBIX TPOOJEM JAWUCHMIUIMHBL, METOJOB HAay4HOTO IIO3HAHUS, HOBEHIINX
JIOCTIDKCHUI Hay4HOH MbIcTH. B yueOHOM mpomecce JeKIus BBIMONHAET METOHOIOTHYECKYIO,
OpraHu3alMOHHYI0 ¥ HH(OPMaLMOHHYI0 QyHKIMH. JIeKus packpblBaeT MOHATUHHBIA annapat




KOHKPETHO# 061acTn 3HaHWs, e mpoOieMbl, JaeT LEJbHOE MPEACTaBICHHE O IMCLHILIHHE,
MOKa3bIBACT B3aUMOCBSI3b C IPYIUMHU TUCLHMILUTHHAMH.

Ilnanupyembie pe3ysIbTaThl IPU OCBOCHUH 00yJaIOIIMMUCS JCKIIMOHHOTO MaTepuara;

— TMONyYeHHE COBPEMCHHBIX, ILIENIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHHIl, YPOBCHb
KOTOPBIX OIpe/ielIsIeTCs LIeJICBOH YCTAHOBKOM K KaXKI10il KOHKPETHOI TeMe;

— IOJIyYeHHE OIIbITa TBOPYECKON pabOTHI COBMECTHO C MPEMOaaBaTeNeM;

— pasBuTHE NPO(ECCHOHANBHO-ACNOBBIX  KadyecTB, JIOOBM K  NpeaMeTy U
CaMOCTOSITEILHOTO TBOPUYECKOTO MBILIICHHSI.

— MosIBJICHHE HEOOXOIUMOro HHTepeca, HEOOXOAUMOro Il CaMOCTOSITENILHOM PaboThI;

— TMONyYeHHE 3HAHWH O COBPEMEHHOM YPOBHE DPa3BHTHS HAyKH M TEXHHKH H O
MPOTHO3€ UX PA3BUTUSL Ha GIIFDKANIINE TOIBI;

— Hay4UTbCSl METOAMYECKH 00pabarhiBaTh MaTepuan (BBLICIATH IJIABHBIC MBICIH U
HOJIOKCHHS, MNPHUXOANUTH K KOHKPETHBIM BBIBOAAM, IIOBTOPATH HX B  PasIMYHBIX
(bopMyIHpOBKax);

—  MOJIyYeHHE TOYHOTO MOHMMAHHS BCEX HEOOXOMMMBIX TEPMUHOB U MOHSATHUH.

JIeKIMOHHBI  MarepHall MOXET CONPOBOXKIATHCSA JAEMOHCTpalMeil ciaiiioB U
HCIIOJb30BAaHMEM Pa3JaTOYHOrO Marepuaga NpH HPOBEACHHH KOPOTKHX MIHCKYcCHH 00
0COGEHHOCTSIX IPHUMEHEHHUSI OTACIBHBIX TEMATHK MO THUCLHUILIAHE.

CTpyKTypa IpeocTaBIeHus JEKIIMOHHOTO MaTepuaJa:

— BcerynurenbHas 4acTh ONpEAEISIeT Ha3BaHUE TEMBI, TUTaH H LIE/b JCKLIUH.

— B OCHOBHO#1 YacTH peaan3yercsi COJACPKaHHE TEMbI, BCE TIIABHBIC Y3JI0BbIEC BOMPOCEHL,
paccMaTpuBalOTCs TMPUEMBl M TEXHOJOTMH TeKylled TeMbl C IPUMEHEHHEM CpEICTB
Bi3yanm3auuy. KaxIplii BONPOC — 3aKAaHYMBACTCS  KPATKUMH  BBIBOJAMH,  JIOTHYECKH
MOJIBOJUIIIMMH CTY/CHTOB K CIICIYIOLIEMY BOIIPOCY JICKIIHH.

— 3akmroudTenpHas 4YacTb 0000IIaeT B KpaTKuX (GOPMYIHPOBKaX OCHOBHBIC HICH
JICKIMH, JIOTHYECKH 3aBepIlast e Kak LeIOCTHOE PACCMOTPEHUE TEMBI.

11.2. Meroauyeckne yka3aHHS AJIsI OOy4aroNIMXCS IO MPOXOXICHUIO HPaKTHYECKUX
3aHATUI

[pakTiueckoe 3aHATHE SIBISETCS OJHON M3 OCHOBHBIX (DOPM OpraHu3aluu y4eOHOro
TIpoIiecca, 3aKII0YAIOMIAsCs B BBIITOJIHEHUH 00yJaroIMMUCS 110]] PyKOBOACTBOM IIPETIOIaBaTels
KOMIUIEKCA y4YeOHBIX 3aJaHUil C LEJbI0 YCBOCHHS Hay4HO-TEOPETHYCCKUX OCHOB YyueOHOIt
JUCLUILUIMHBI, TPUOOPETEHHST YMEHUI U HABBIKOB, OIBITA TBOPYECKOW ACSTEIbHOCTH.

Lenpro IpaKTHYECKOTO 3aHATHS JUI 00YJarOLIErocst SBJISCTCS IPUBUTHE 00YYaIOIMCS
YMEHHUH U HaBBIKOB MPAKTUYECKOM AESITEIbHOCTH MO U3y4yaeMOM TUCIMILIHHE.

[InarupyeMble pe3yabTaThl IPH OCBOCHUH 00YJaOIIMMCS TPAKTHIECKUX 3aHATHHA:

— 3aKpeluieHHe, yriyOleHHe, paclUIMpeHHe W JeTalnu3alds 3HAHWM MpHU pPEelIeHUU
KOHKPETHBIX 3371a4;

— pa3BHUTHE T[I03HABATEJBbHBIX CIOCOOHOCTEH, CaMOCTOSTEIBHOCTH  MBIILICHHS,
TBOPYECKON aKTUBHOCTH;

— OBIAJCHHWE HOBBHIMH METOAAMH M METOIMKAMH H3y4EHHs KOHKPETHOH YydeOHOM
JIMCUUTUTHHBL;

— BBEIpabOTKa CIIOCOOHOCTH JIOTHYECKOTO OCMBICICHUS IIOMYYCHHBIX 3HAHUHA IS
BBITIOJIHEHHS 3a/ITaHUIH;

— o0ecrieyeHHEe PALMOHAIBHOTO COYCTAHUs KOJUICKTUBHOW W WHIMBHIYaJbHOH (HOpM
o0y4eHus.

TpeboBanus K NIPOBEICHHUIO NPAKTUYECKUX 3aHATHI
Obs13amenvHO ONis 3aN0IHeHUs npenooasamesem

Ecnu memoouueckue yKaszanus no npoxoicoenuto npakmudeckux 3aHamuil umMeiomcs 6
U30aHHOM 8UOe, 8 8ude IeKmpoHHbIX pecypcos bubauomexu I'VAII, cucmemvr LMS, xagedper u
m.0., Heobxo0umo 0amb Ha Hux cculiky uau npusecmu URL adpec.

11.3. Meroandeckue yka3aHus s OOYy4arOLIMXCSl IO BBINOJHEHHIO JabOpaTOPHBIX
pabot

B xoxme BbIMONHEHHS 1a0OpaTOpHBIX paboOT oOydaromimiics [OODKeH YIIyOuTh W
3aKpPENHTh 3HAHUS, NPAKTUYECKHE HABBIKH, OBIAJCTh COBPEMCHHOW METOIUKOM M TEXHHKOMH
9KCIIEPUMEHTa B COOTBETCTBUM C KBAJIM(MKAIMOHHON XapaKTEPUCTUKOH oOydaromerocs.
BeinonHenue 1abopaTopHbIX PabOT COCTOMT M3 IKCIEPUMEHTAIBHO-IPAKTHYECKOH, pacueTHo-
QHAJIMTHYCCKOI YacTeil 1 KOHTPOIBHBIX MEPOIIPUATHI.

BeinosiHeHne 1a00paTOPHBIX PabOT OOY4aroUIMMCS SIBISIETCS HEOTHEMJIEMOW YacThiO
U3ydeHHS MUCHUIUIMHBL, ONpEIeNseMol YYeOHBIM IUIAHOM, M OTHOCHTCS K CpPeICTBaM,
00eCIeYNBAIONINM PEIICHHE CICTYIONIUX OCHOBHBIX 3a/la4 00y4aroIerocs:

— mnpuoOpeTeHHe HABBIKOB MCCIEIOBAHMS IIPOLIECCOB, SBICHHH U OOBEKTOB,
U3y4aeMBbIX B paMKaX JaHHOW IUCIUILIMHEL

— 3aKpeIvIeHHe, pa3BUTHE M JETalM3alus TEOPETHYECKMX 3HAHMH, MOJYyYeHHBIX Ha
JIEKLHAX;

— HOIy4eHHe HOBOU MH(MOpPMALUH 10 H3y4aeMO! JUCIHILINHE;

— [OpHOOpETeHHE  HABBIKOB  CAMOCTOATENBHOM  paboThl ¢ 1a0OpaTOpHBIM
00opyoBaHHEM 1 IPUOOpaMHU.

3ajanue ¥ TpeOOBaHHS K IPOBE/ICHUIO 1a00PAaTOPHBIX paboT

VY4ebHo-MeToqu4YecKoe MOCOOHe € 3aJaHusIMU K J1a0OpaTOpHBIM paboTaM HMeEeTCsl B
aseKTpoHHOI oubimorexe I'YAIL:

OCHOBBI IIPOrPaMMHUPOBAHUs : [ DIEKTPOHHBII pecypc] : ydeOHO-MeToinuecKoe mocodne

/ coct.: H. B. Borocnosckasi, A. B. Bpxe3oBckuid. - DnekTpoH. TekctoBble naH. - CIIO6. :

[6. m.], 2019. - 95 c. - Cucrem. TpeboBanuss: ACROBAT READER 5.X. - 3arun. ¢ Tutyin.

JKpana. - b. 11.

CrpykTypa u opMa oT4eTa 0 J1abopaTopHOit paboTe

Or4eT 0 BBINOJHEHNH JIAGOPATOPHON PabOThl AOIKEH BKIIOYATH CIIEAYIOIIUE TTO3UIUH:
MOCTAHOBKY 3aJa4M, OIHMCAHHE HCCIEAYyEeMOW MpOOJIeMBbI, IOLIArOBOE OMUCAHUE TEXHOJIOTUH
BBIMIOJIHEHHSI C HEOOXOAMMBIMH KOMMEHTApHSAMH K TPOTPAMMHOMY KOIY, PE€3YyJIbTaThl H
BBIBOJIBI.

TpeboBanus k odhopmieHUIO oTYETA 0 1A0OPATOPHOI paboTe
Wznoxenune Tekcta M opopmieHHe paboThl clienyeT oGOpMISITh B COOTBETCTBHH C
TpeGoBaHUAMH, IpecTaBIeHHBIMY Ha caiite ['YAII https:/guap.ru/regdocs/docs/uch

11.4. Meroanueckue yka3zaHus A1 OOyYalOI[MXCA [0 IIPOXOXKIEHHUIO KypCOBOTO
IPOCKTHPOBAHMSA/BIIOIHCHIS KyPCOBOI pabOThI

Kypcogoii npoekt/ padota MpOBOJUTCS C LENbI0 (OPMUPOBaHHS Y 00yUYaFOLIMXCS OIbITA
KOMIUICKCHOTO PEIIEHUs KOHKPETHBIX 3a]1a4 MPO(ECCHOHATEHON IesTeIbHOCTH.

Kypcogoii npoekt/ paboTa mo3BoJsieT 00ydyaroneMycs:

— CHCTEeMAaTH3UPOBAaTb W 3aKPEHHTh IOJYYCHHBIC TEOPCTHYECKUE 3HAHUA U
MPAKTUYECKUE YMEHHS MO NpOPEeCCHOHAIBbHBIM YYEOHBIM AUCLHMIUIMHAM M MOJYJSM B
COOTBETCTBHY C TPEOOBAHMAMH K YPOBHIO IIOATOTOBKY, YCTAHOBICHHBIMY IIPOTrPaMMOil yueOHO
JCLMIUIMHBI,  NPOTPaMMOH  INOATOTOBKM  CIIELMAIMCTa  COOTBETCTBYIOIIETO  YpPOBHS,
KBaJH(UKALNY,



— MPUMEHHUTH MOJTYYCHHbIC 3HAHHS, YMEHHS M MPAKTUYCCKHUIl OMBIT HPH PEIICHHU
KOMIUIEKCHBIX 3a/1a4, B COOTBETCTBHU C OCHOBHBIMHU BHIaMH MPO(PECCHOHATIBHO eITeIbHOCTH
10 HAIIPABJICHHIO/ CIIELHATbHOCTH/ TIPOrpaMMe;

—  yryOHuTh TEOPETHYECKHE 3HAHUS B COOTBETCTBHH C 3aJaHHON TEMOIi;

— chopMupoBaTh yYMEHHS TNPUMEHATH TEOPETHUYCCKHE 3HAHMUS IPU  PELICHUU
HECTaHJAPTHBIX 3a/1a4;

— chopmupoBath yMmMeHHs pabOTBl CO CIELHMAILHON JIMTEPATypoOil, CHpPaBOYHOM,
HOPMaTHBHOM M MMPaBOBOil JOKYMEHTALMEH ¥ MHBIMU HH(POPMALHOHHEIMU HCTOYHUKAMU;

— cbopMupoBath yMeHHS (OPMYJIHPOBATh JIOTHYECKH OOOCHOBAHHBIE BBIBOJBI,
MPE/IOKEHHST U PEKOMEHIAIIMH 110 Pe3yJIbTaTaM BBIIIOJIHEHUsI pabOThI;

—  pa3sBuUTH MPOGHECCHOHATBHYIO MUCBMEHHYIO U YCTHYIO Pe4b 00y4aroLIerocs;

— pa3sBUTh CHCTEMHOE MBIIIICHHE, TBOPYCCKY) WHUIHATHBY, CaMOCTOSTEIBHOCTb,
OpraHM30BaHHOCTb M OTBETCTBEHHOCTD 32 IPHHUMAEMBbIC PELLICHHUS;

— chopMHpOBaTE HABBIKH IUTAHOMEPHOW pEryIsapHOM paboThl Hal pELICHHEM
MOCTaBJICHHBIX 3a/1a4.

CTpyKTypa MOsSCHUTEILHOM 3aUCKU KYPCOBOTO MPOEKTa/ PabOThI

Ilpn BBIMONHEHMM KypcoBOHl pabOTHl mpemIaraercs CleAylomas —CTPYKTypa
MOSICHUTEIBHOMN 3aITUCKH.
3ajaHue Ha KypCOBYIO paboTy.
Baenenue.

INocTaHoBKa 3a/1a4u, OMMUCAHKE MPEIMETHOI 001aCTH.

1
2 AHanu3 1 BEIOOpP CPE/ICTB pealn3aliii POeKTa.

3. Jluarpamma KiaccoB JUisl pa3padaTbIBaeMoit OMOIHOTEKH.

4 [IporpaMMHBIN KO KJIaCCOB ¢ KOMMEHTApUsIMHU.

5 Unrepdeiic npunoxenus, pa3paboTaHHbIA Ha OCHOBE OMOJIMOTEKH KJIaCCOB.

3aKI0YcHHE.
CHHCOK UCIIOIB30BAHHBIX HCTOYHHKOB.

TpebGoBanus K 0OPMIICHHIO MOSCHATEIBHOM 3aHCKU KYPCOBOTO MPOEKTa/ paboThI
3amucka K KypcoBoi pabore opopMisieTcss B COOTBETCTBUH C IIAOIOHOM MPUBEACHHOM
Ha caiite I'YAII B pa3nene HopmaTtuBHas noxymenrauust https://guap.ru/regdocs/docs/uch.

11.5. Meronuueckue yka3aHus Uil 00y4aroLIMXCs 110 MPOXOXK/ICHUIO CaMOCTOSATEIbHOM
paboTsl

B Xoje BBIMOIHEHUSI CAMOCTOSITEIbHON PabOThl, 00yYarOUIMIACS BBIMIONHIECT PaboOTy IO
3aJlaHMIO M NIPU METOIMYECKOM PYKOBOZCTBE IpenojaBarels, HO 0€3 ero HenocpeaCTBEHHOTO
ydacTusl.

Jns oOyuatonuxcst mo 3ao4yHoit (opme OOyueHHs, caMOCTOsITeNbHas PabdoTa MOXKET
BKJIFOYATh B c€0s1 KOHTPOJIBHYIO paboTy.

B mporecce BBITIOMHEHUS! CaMOCTOSTENBHONW paboThl, y obydaromierocs (popMHupyeTcs
1esecoo0pa3Hoe MIIaHUPOBaHUE PAbOYero BPEMEHH, KOTOPOE TMO3BOJISIET UM Pa3BUBATH yMEHHs
M HaBBIKM B YCBOCHHHM M CHCTEMAaTH3aLMU IPHOOpPETAEMbIX 3HAHUI, 00ECIeUMBaeT BBICOKHI
YPOBEHb YCHEBAEMOCTH B MEPHOJ OOy4EHMsS, MOMOraeT IOJYyYUTb HABBIKM IIOBBILICHUS
poQeCcCHOHANTBHOTO YPOBHSI.

MeTonUYEeCKUMH ~ MaTepUalaMH,  HANpaBISIOIMMH  CaMOCTOSTENbHYIO — padoTy
00y4aIOIINXCASBIISIOTCS !

—  y4eOHO-METOMYECKUil MaTepual Mo JUCLMILIHHE.

11.6. Meroauueckne yka3aHus s OOYYAIONIMXCSl IO IMPOXOXKACHUIO TEKYIIETo
KOHTPOJIS yCIIEBAEMOCTH.

Texymuii KOHTPOJIb YCHEBAaEMOCTH MpeaycMaTpHBaeT KOHTPOJb KadecTBa 3HAaHUM
00yJaromuxcsi, OCyIIECTBIIIEMOT0 B TEUCHHE CEMECTpa C IIEIbI0 OICHMBAHMS XOJa OCBOCHUS
JIUCIUTIINHBL.

VY4uTHIBAOTCS MOCELICHUS JICKLUH, KOHCYJIbTALMd K KypcOBOW paboTe, ayAMTOPHBIX
3aHATHH Ui JTaOOPAaTOPHBIX W TPAKTHYECKUX paboT. OTY4ETHl M NPaKTUYECKHE PEe3yIbTaThl
BBIITOJTHEHNS BCEX J1a00PAaTOPHBIX PaOOT JOJIKHBI OBITh 3aIIUIIEHBI.

11.7. Meroanveckue yka3aHus JUisi O0yYaIOIIMXCS O HMPOXOMKICHHIO MIPOMEIKYTOUHON
aTTeCTalUH.

Ilpomexxyroynast ~ arrectauusi  OOyd4arOIIMXCS — MPEAyCMAaTPHBACT  OLICHUBAHHE
MPOMEKYTOUYHBIX ¥ OKOHYATEJIbHBIX PE3yJIbTaTOB 00ydeHHs MO aucuuiuinHe. OHa BKIIOYAET B
ceost:

— 9Kk3aMeH — (opMa OLEHKH 3HAHHH, MOJYYCHHBIX OOYYAIOIIMMCS B IIpoLecce
W3yYeHUs] BCCH JUCUMILUIMHBI MM €€ YaCTH, HABBIKOB CAMOCTOSTENLHOM paGoThl, CIOCOOHOCTH
NPUMEHATh UX [UISl PEIICHHs NPAaKTHYECKHX 3ajad. DK3aMeH, KakK MPaBHIIO, MPOBOIUTCA B
HEepHOJ JK3aMEHAI[MOHHOW CECCHMM M 3aBEepLIACTCSl ATTECTALMOHHON OLICHKOW «OTIMYHON,
«XOPOLIIO», YIOBJIETBOPHTEIBHOY, KHEYIOBIECTBOPHTEIBHOY.

— muddepeHunpoBaHHbIH 3adyeT — 9T0 (OpMa OLCHKM 3HAHUM, IOJTYyYCHHBIX
00y4aromMMcs IPU U3YYSHUH JTUCLMILUTMHBI, TIPH BBITOJHEHHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HayYHO-UCCIIEIOBATENILCKUX PA0OT M MPOXOXKICHHUH MPAKTUK C ATTECTALIMOHHOM OLICHKON
«OTJIIMYHOY, «XOPOILIO», «YIOBIECTBOPHUTEIBHO», KHEYIOBICTBOPUTEIILHOY.



Jluct BHeCeHHS N3MEHEHUH B pab0odyIo IIPOrpaMMy JTUCIUIIIHHBL
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