MUHUCTEPCTBO HAVKH U BLICIIETO OBPA3OBAHUS POCCUMCKON
OEJIEPALIMA
(enepansHOE roCYJapCTBEHHOE ABTOHOMHOE 00Pa30BATENEHOC YYPEHISHHE BEICIIETO
oOpa3oBaHuA
"CAHKT-TIETEPBYPI'CKHI FOCYJAPCTBEHHBINA YHUBEPCUTET
ABPOKOCMHUYECKOI'O ITPUBOPOCTPOEHMS"

Kadenpa Ne 42

YTBEPXIIAIO

PyxoBoJUTENH 006pa30BaTENLHOM IPOrPAMMBL

JOLECHT, K.T.H.

(J10MKHOCTB, Y. CTCIICHE, 3BAHUE)

B.A. Muxrymn

Jluct cormacoBanus pabodeif IporpaMMBbl JHCIAILIMHEL

TporpaMmy cocTaBui (a) % ‘
JIOLEHT, K.T.H., TOLIEHT 06.02.2025 H.B. Borocnosckast

(uHALHATBL, QaMamHs)

(HOMKHOCTD, y4. CTENEHb, 3BAHHE) (noanucs, Rara) (nuuupanst, Gpamumms)
JIOLICHT, K.T.H. /I/L’ 06.02.2025 B.A. Kysnenos
(ROMKHOCTD, Y. CTENEHb, 3BAHHE) v U (noanucs, gara) (uHuLHasL, haMius)

Iporpavma oxoGpeHa Ha 3aceqanuu kKadenpsr Ne 42

«06» pespains 2025 r, mpotokon Ne 6/2024-25

' 3apeyromuii Kadenpoit Ne 42 /»\ 3
JI.T.H.,JIOIL. /%()'6.02.2025 C.B. Muuypun

(nojmmcs)

«06» despamst 2025 T

PABOYAS [TPOI'PAMMA TUCIUTIIMHEL

«OCHOBBI TPOrpaMMHPOBAHHAY
(HaumeHoBaHHE AUCLHILIHHEL)

(y. cTeneHb, 3BaHKE) !/ (moxnucn, gara) (MAnumans, damunms)

3aMecTATeNb AUPEKTOPa MHCTHTYTa Nod n(yﬁeromﬂecxoii pabote

Kon HanpaBiieHHs: MOATOTOBKH/

09.03.02
CTIeMAanbHOCTH

Haumenopanue HaIpaBICHUA

I/IH(I)opmauuomme CHCTEMBI M TEXHOJIOTHH
10T OTOBKHM/ CHELMATIBHOCTH

HaumenoBanue
WH(OpMALIMOHHEIE CHCTEM M TEXHONOTHH B GU3Hece

HAPABIECHHOCTH
®dopma 06ydeHU 3a04Has
T'opx npuema 2025

Cauxr-IlerepOypr— 2025

L
7 / ;
JIOLL,K.T.H. / //,1!", x/// 06.02.2025 A.A. PomeHkoBa
(ROMIKHOCTD, YH. CTENEHb, 3BAHHE) ’SZ/ (noanuce, para) (MHnuHATSL, haMuTi)



AHHOTaNMsA

Jucrumnraa «OCHOBBI IPOTPAMMUPOBAHUSD» BXOAUT B 00Pa30BATENbHYIO HIPOTpaMMy
BHICHIEr0 00pa3oBaHHsA — NpOrpaMMy OakajgaBpuaTa IO HAIpPaBICHHIO IIOATOTOBKH/
cneuuanbHoct 09.03.02 «MHpOpMAIMOHHBIE CHCTEMBI W TEXHOJOTHMH» HAMpPaBICHHOCTH
«MHpopMaOHHBIC CUCTEMBI M TCXHOJIOTHH B OHM3Hece». JIMCIUILINHA peanu3yercs Kadeapoit
«Ne42y.

JluciunirHa HaleneHa Ha GopMHUpOBaHHe y BBITYCKHHKA CIIEAYIOMINX KOMIIETCHIIUH:

VK-1 «CnocobeH ocymecTBIATh MOUCK, KPUTUUECKUH aHaIM3 M CHHTE3 MH(OpMaLuH,
HPUMEHATH CHCTEMHBIH MOIX0/ IS PEIeHHs TOCTABICHHBIX 3a7a9»

VK-2 «CnocobeH omnpenenars Kpyr 3ajJad B paMKaX HOCTABICHHON LI M BBIOMPATh
ONTHUMANBHEIE CIIOCOOBI MX PEIICHHS, UCXOAS U3 JCUCTBYIOIIUX IPABOBBIX HOPM, UMEIOIIUXCS
PECYpCOB M OTpaHUYEHUIN»

OIIK-1 «CrocobeH NpHMEHSTh €CTECTBEHHOHAYYHBIE M OOIIEHHXKEHEPHBIE 3HAHUSA,
METO/Ibl MaTEMaTHYECKOTO aHAIN3a 1 MOJEINPOBAHHS, TEOPETUUECKOTO H IKCIIEPHMEHTATLHOIO
UCCIIeI0BaHusA B IPO(ECCUOHABHOM JIEATEIBHOCTH

OIIK-6 «Crnocoben pa3pa0aTeiBaTh aIrOPUTMbl U INPOTPaMMbl, HPUTOJIHbIE JUIL
MPAKTUUECKOTO MPHUMEHEHHUS B 001aCTH HH(POPMAIIMOHHBIX CHCTEM U TEXHOJIOTHIDY

CozeprkaHue JHMCLMIUIMHBI OXBAaThIBA€T KPYr BONPOCOB, CBA3aHHBIX C OCHOBaMHU
O0BEKTHO-OPUCHTHPOBAHHOW KOHIIENIMU: HHKAICYIANUI, HAcleJOBaHUE, MOIHIMOP(U3M,
O6ubnuoTekn KiaccoB. M3yuaroTcss 0a30Bble NPHUHIMIBI OOBEKTHOTO MOJXO0Ja, KOTOPBIH B
MOCIEAYIOMHUX y4eOHBIX AUCHMINIMHAX OyAeT HCIONB30BaH B OOBEKTHO-OPUCHTHPOBAHHOM
aHanM3e, OOBEKTHO-OPHCHTUPOBAHHOM  IPOCKTUPOBAHMH, MIAOIOHAX  INPOSKTHPOBAHUS,
00BEKTHO-OPUEHTHPOBAHHBIX JaHHBIX (XML), yHH(UIHMPOBAHHOM S3BIKE MOJACIUPOBAHUS
Unified Modeling Language (UML), 00bEKTHO-OPUCHTUPOBAHHOH pa3paboTke U
KOHCTpyupoBaHuu nporpaMmubix cucteMm (OITK-1).

B npaktuueckoif yacTM  AUCUMIUIMHBI  (OPMHPYIOTCS  HAaBBIKM  OOBEKTHOTO
nporpammupoBanust  (OIIK-6), oTmagxky W TECTUPOBAHUS IPOTOTHIOB IPOrPaMMHBIX
npunoxenuit. 1o BceM KIIIoUeBBIM TeMaM JUCIUILIMHBI Pa3paboTaHbl 3a1aHNs IS BBIIOJHEHHS
MPAKTHYECKUX U Ja0OpaTOpHEIX paboT. OCHOBHAs LeNb KypCOBOW pabOTHI - HCIOJIB30BaHHUE
MOJNyYCHHBIX 3HAHMI U HABBIKOB IIPOTPaMMHpPOBaHHSA I pa3pabOTKH  COOCTBEHHOU
OMOMMOTEKM  KJIAcCOB,  pacuiupsiooniedl  (QyHKIHMOHAIbHOCTh  CTaHAAPTHBIX  OHONHOTEK
HCIOJIb3yeMOH IIIaTGOPMEL.

B mpouecce OCBOSHUS AUCHUIUIMHBI IIPOJOIDKACTCA (DOPMHPOBAHUE YHUBEPCAIBHBIX
komrieTeHimi YK-1 B wactu cucremuoro moaxona u YK-2 B BeIOOpE ONTUMAaNBHBIX CHOCOOOB
pelleHus HOCTaBIEHHBIX 33/1au ¢ YYETOM UMEIOIIHXCS PECYPCOB U OTPaHUUEHHIA.

IlpenonaBanue AUCLMIUIMHBI NPEAyCMaTpUBAeT cieAyromue (GopMbl OpraHuzanuu
y4eOHOro mporecca: JIeKI1H, 1abopaTopHble pabOThI, MPAKTHYECKHE 3aHATUS, CAMOCTOATENIbHAS
paboTta o0yuaromerocs, KypcoBoe poeKTUPOBaHUE.

[IporpamMmoii IUCHMIUIMHBI MPEIYCMOTPEHBI CIEAYIOLIME BUIbI KOHTPOJS: TEKYIIMH
KOHTPOIIb YCIIEBAEMOCTH, IPOMEXYTOUHAs aTTECTAlHs B (hopMe IK3aMEHa.

OOmras TpyZOEMKOCTh OCBOCHUS JUCIUILIHHBI COCTABISCT 9 3a4eTHBIX €AWHUL, 324
Jaca.

SI3bIK OOy4YeHHUS O IUCHUILINHE KPYCCKUIA.

1. IlepeueHb IUIAHUPYEMBIX PE3YJIBTATOB 00YUESHUS MO JUCLIMIUIHHE

1.1. Llemn mpernoxaBaHUSA AUCIUIUIMHBL — OCBOCHHE CTyIEHTaMH (DyHIaMEHTaIbHBIX
KOHIIETINH 00BEKTHO-OPHUEHTHPOBAHHOIO NIPOrPAaMMHUPOBAHMS KaK OOIIEHHKEHEPHOTO 3HAHUS
JUIL  TEOPETHYECKOr0 ¥ OKCHEPUMEHTAJIBHOIO  UCCIENOBaHUS B NPO(ECcCHOHAIBHON
JearenbHoCTH. TlodydeHre MpakTH4ecKoro OIbITa MCIOIb30BaHUSA MHCTPYMEHTapHsl 0O0BEKTHO-
OPMEHTHPOBAHHOW  pa3pabOTKM Ul  pelIeHHMs NPAaKTHYeCKHX 3aJady B 00iacTu
UH(OPMALMOHHBIX TEXHOJIOTHHA.

1.2. JlucuuniMHa BXOAHUT B COCTaB 00s3aTeNbHON 4acTH 00pa30BaTeNIbHON MPOrpaMMBbl

BhIcIIero oopaszosanus (nanee — OI1 BO).
1.3. IlepeueHb IIaHUPYEMBIX PE3YNIBTAaTOB OOYUCHUS 110 JUCHUIINHE, COOTHECEHHBIX C
MJIaHUpyeMbIMU pe3yabratamu ocBoeHust OI1 BO.
B pesynbrare n3yueHMs AMCLHUIUIMHBI OOYYAIOIIMHCS IODKEH 00JajaTh CICAYIOIIUMU
KOMIETCHIMSIMU WM MX YacTIMHU. KOMIETeHINH ¥ HHIUKATOPBI UX IOCTHKEHHUS [IPHBE/ICHBI B

Tabmune 1.

Tabnuua 1 — IlepedeHb KOMIETCHIMI ¥ UHIUKATOPOB UX AOCTHXKCHHUS

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 - rovcka, coopa u 00paboTku HHGOpMALHH,
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 ACHCTBHUIT 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 .
aHanus3a u 00IEeHHKEHEPHBIX 3HAHUH, METOJJOB
KOMIETCHIIUU
MO/JICTIUPOBAHUS, MaTeMaTHYeCKOr0 aHaIu3a U
TEOPETHYECKOTO U MOICITUPOBAHUS
skcriepuMenTansHoro | OITK-1.B.1 umeTs HaBBIKH TEOPETUYECKOTO
HCCJIC0BAHHUS B 1 9KCIIEPHUMEHTAIBHOTO HCCIICI0BAHUS
npodeccroHanbHON | 00BbEKTOB MPOdheCcCHOHATBHOM

JACATCIBbHOCTH

JACATCIBHOCTHU




O6menpodeccroHaNbHBIE
KOMIIETEHIUH

OIIK-6 Criocoben
pa3pabatbIBaTh
AITOPUTMBI K
MPOTPaMMBI,
MPUTOIHBIC ISt
MPAKTHYECKOrO
NPUMEHEHUS B
obmactu
HHGOPMAITHOHHBIX
CUCTEM U
TEXHOJIOTHI

OIIK-6.3.1 3HaTH METOBI
QITOPUTMHU3ALINH, SI3bIKU U TEXHOJIOTHU
HpOrPaMMHUPOBAHUSL, IIPUTOIHBIE ISt
HPaKTHYECKOTO NPUMEHEHUs B 00acTu
HH(OPMAIIMOHHBIX CUCTEM M TEXHOJIOT Uit
OIIK-6.Y.1 ymeTb NpUMEHSITh METObI
QITOPUTMU3ALINIH, SI3bIKU U TEXHOJIOTHU
MPOrpaMMUPOBAHUS P PEILICHUN
npodeccroHaNbHbIX 3a/1a4 B 001acTu
HH(OPMAIIMOHHBIX CUCTEM M TEXHOJIOT Uit
OIIK-6.B.1 uMeTh HaBBIKH
HNpOrpaMMHUPOBAHUSL, OTIAAKU U
TECTHPOBAHMS TPOTOTHUIIOB MIPOrPAMMHO-
TEXHHYECKUX KOMIUICKCOB 3aa4

JK3aMeH, (Jac) 18 9 9
Camocmoamenvrasn paboma, Bcero (yac) 256 141 115
Buo npomesicymounoii ammecmayuu: 3ayer, OK3.

DK3.,
mudd. 3adger, sk3ameHn (3ager, udd. 3auq, 35 OK3.
OK3.%%) -

[pumeuanue: * kauanatckuii sk3amen
* - 4achl , HE BXOJAIIHE B ayANTOPHYIO HArPY3Ky

4. ConepraHue TUCIUILITHHBI
4.1. PacnpezneneHue TpyJOEMKOCTH AUCLUIUIMHBI 10 pa3fesiaM U BUIaM 3aHATHH.
Paznensl, TeMbl ANCIUIUIMHEI U X TPYJOSMKOCTb IIPUBEICHBI B TabnuIe 3.

Tabnuia 3 — Pa3ziesnsl, TeMbl JUCHHUIUIMHBI, UX TPYAOEMKOCTh

Jlexuun
(uac)

3 (C3)| P KII | CPC

Paznenbl, TeMbI TUCITUTUTAHBI (9ac) (gac) (uac) (aac)

2. Mecto auctuminHbl B cTpykType OI1
JlucuumimHa MoXKeT 60a3upoBaThCs Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YYaIOIINMHUCS
HPH U3YYSHUH CIEAYIOIINX JUCLMIUIHH!

«/luckperHas MaTeMaTUKa»,
«MHpOpMaTHKay,

«MatemaTrka. MareMaTH4eCKUid aHaJIHU3».

3HaHI/I${, TOJIYYEHHBIC NpPHU H3YYECHUU MaTepuajia ﬂaHHOﬁ JUCHUIUIMHBI, UMCIOT KakK
CaMOCTOSATCIIbHOC 3HAUYCHNUEC, TaK U MOT'YT UCIIOJIb30BATHCA ITPU U3YUCHUH APYTUX NUCHUIUINH!

«AJTOPUTMBI U CTPYKTYPBI TaHHBIX»,

«TexHonoruyu NporpaMMUpPOBAHUY,

«KpoccrnardopMeHHOE IPOrPaMMUPOBAHUEY,

«Pa3paboTka 1 aHanu3 TpeOOBaHHUIY,

«bonpive naHHbIeY.

3. OO0ObeM U TPYAOEMKOCTh TUCLUIITHHBI
JlarHBIE 00 0OImIEM OOBEME MUCHIUILIMHBI, TPYAOEMKOCTH OTIEIBHBIX BHJOB y4EOHOM
paboTHI IO TUCIUITINHE (M paclpeeIeHHe 3TOH TPYZOEMKOCTH 110 CEMECTpaM) IPEACTABIICHBI B

Tadumue 2.
Tabmuua 2 — O6bEM U TPYIOEMKOCTb JMCIUIIMHbL
Bt yueBHoii paGoTst Beero TpyaoeMKOCTb [0 CEMECTpam
Ne2 Ne3
1 2 3 4
Oowan mpyooemkocmp OUCYURIUHDL, 9/ 324 5/ 180 4/ 144
3E/ (4ac)
U3 HUX 4acoe npaKkmu4eckoil no020moeKu
Ayoumopnule 3auamus, BCEro 4ac. 50 30 20
B TOM YHCJIE!
nekuwmu (JI), (wac) 20 12 8
npaktuueckue/cemunapckue 3anstus  (I13), 4 4
(gac)
naboparopusie pabotsl (JIP), (1ac) 26 14 12
KypcoBoii nipoekT (padota) (KII, KP), (uac) * *

Cemecrp 2

Paszpgen 1. OcHossl si361ka C/CH+
Tema 1.1. Tumsl qansbIX. [IpeoOpa3oBaHue THIIOB
Tema 1.2. CtpykTypa nporpamMmsl. Bubianorexu.
Komnumnstop
Tema 1.3 Cuntakcuc u onepatopsl s3bika C

Pasnen 2. actpymenTsl s3bika C/C++
Tema 2.1. ®ynkun. Makpockt
Tema 2.2. Yka3zaTelb, CCBUIKH
Tema 2.3. MaccuBbl, CTaTHYECKHE "
JIMHAMHAYECKHE. Bolnenenue namMsaTy. 8 4 8 50
Tema 2.4. CHUMBOJIBI, CTPOKH, XCLIHPOBAHHE
Tema 2.5. PexypcuBHbIe QyHKIHH
Tema 2.6 CTpyKTypbI

Tema 2.7. Tlopa3psiiHbIe onepannu

Paznen 3. AHanu3 U OLlEHKA CIIOKHOCTHU aJITOPUTMOB
Tema 3.1. ACHMNTOTHYECKAsi OLIEHKA CIOXHOCTH
IropuT™MoB. Kitaccel CII0)KHOCTH.

Tema 3.2. OreHka CIOKHOCTH OIeEpalyid JocTymna
1 TTOMCKA AaHHBIX.

Tema 3.3. CoptupoBka my3slppkoM. CopTHpOBKa
pacueckoil. 'HOMbS COpTHPOBKa

Tema 3.4. CoprupoBka BcraBkamu. CoptupoBka llemal

Hroro B cemectpe: 12 4 14 141

Cemectp 3

Paznen 4. Apxutektypa KJ1accoB 4 8 40

Paznen 5. OcHOBHBIC OTHOIICHHS MEXIY

kinaccamu B UML 4 4 40

BeinonHenne KypcoBoit paboThl 0 35

HWroro B cemectpe: 8 12 115

Htoro 20 4 26 0 256

IlpakTyeckass MOATOTOBKA 3aKIIOYAaeTCs B  HEMNOCPEACTBEHHOM  BBIMOJHCHUH
00y4aoUIMMHUCS  OMpPEACNEHHbIX  TPYAOBbIX  (yHKUMil, CBsi3aHHBIX ¢  Oynxyumeit
pohecCHOHANBHOM AEATENILHOCTHIO.




4.2. CogeprkaHue pa3JesioB U TeM JIEKIIMOHHBIX 3aHATUH.
CopnepkaHKe pa3aeioB U TEM JICKIMOHHbIX 3aHATHH IPUBEACHO B TabiuIe 4.

Tabnuua 4 — ConeprxaHue pa3aesioB U TEM JICKIIHOHHOTO IIUKJIa

Howmep paznena

HazBanue u COZCpKaHUEC Pa3CIOB U TEM JICKIIMOHHbBIX 3aHATHI

1

Paznen 1. Ocuossl si361ka C/CH++

Tema 1.1. Tunst naunbix. [IpeoOpasoBanue THIIOB

IIpencranenue nanHpix B OBM. Ilonb3oBaTenbCkuil THIT JaHHBIX.
JIBOICTBEHHOCTh THIIOB HaHHBIX. [IpeoOpa3oBaHuMe THUIIOB IaHHBIX,
sBHOE M HesiBHOE. CtanmapTHbIe TUIBI s3bika C/C++. CBolicTBa TUIIOB
JTAaHHBIX.

Tema 1.2. Ctpykrypa nporpammsl. budnuorexu. Kommusrop
Tloaxmouenne Oubimorek. 3aronoBku. CTaHAapTHbie OHOIHOTEKH.
Oynkuus  main(). TnoGanbHble W JIOKaJbHBIE IEPEMEHHBIC.
Kommminus. 3amyck 1 0TIaka IporpaMMBL.

Tema 1.3 Cunrakcuc 1 onepaTops! si3bika C

Onepatopsl  si3blka.  buHapHble,  yHapHblE  OIEPaTOPHL
Ipeduxcusie, mocrukcusle. [Ipuopurer omeparmii. Huxmbr o
noctycyioBieM 1 npexayciosuem for u while. Onepatops! npepbiBaHus]
break u continue. YcnoBHbli oneparop if. Onepartop BeTBieHus switch.

IMopaspsanble WM MOOUTOBBIE omeparopsl “n’&,“mmn” |,“ne” ~,
“uckirovaroniee win” , omepatopsl caBura >>,<<. Llukaudeckuii
CJIBUT.

3 Pa3zpen 3. AHanus U OLiEHKa CIOXHOCTH aJITOPUTMOB

Tema 3.1. AcuUMOTOTHYECKass OLEHKA CIOXHOCTH aJrOPHTMOB.
Kiaccsl c1oxKHOCTH.

Tema 3.2. OrieHKa CIOXKHOCTH OINEPALNii JOCTYNA M MOUCKA JaHHBIX.
OneHka BpPEeMEHH IOCTyNa K JaHHBIM M IIOMCKa ISl CTPYKTYp

JIaHHBIX: MAaCCHB, CITUCOK, JIEPEBO.

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

Tema 3.4. CoprupoBka BctaBkamu. Copruposka Illemna

Paznen 2. Uncrpymentst si3bika C/CH++

Tema 2.1. @ynkimu. Makpocst

Tonsitne ¢ynkuuu, nporotuna ¢yHkuuu. Ileperpyska QyHKIWA
IMapamerp mo ymomuanuio. BosBpamiaemoe 3HadeHHe (yHKIUH|
Makpocsl. TIpumeps! ucnonb30BaHus (YHKIMA M MakpocoB. BbI3oB
(yHKIMK, TpocTpaHCTBO MMeH. OTianka padoThl GYHKIHH.

Tewma 2.2. Yka3zaTenb, CCHUIKH
Kocsennas aapecauus. Ilepemennslie n ykazaTenu Ha HUX. [TomydeHue|
aznpeca. Oneparops! * u &.

Tema 2.3. MaccuBbl, cTaTHYEeCKHE M JHHAMHYECKHe. BblmerneHue
MaMsITH.

Tlonste maccuBa. OCOOCHHOCTH BBIJCICHHUS MaMSTH Ui MacCHBa
JTAHHBIX, CTATHYECKOro M auHamudeckoro. CrocoObl oOpamieHus K
9JIEMEHTY MaCCHBa, yKa3aTeJId U MAaCCHBBI.

Tema 2.4. CUMBOJIBI, CTPOKH, XCLINPOBAHHE

OcHoBHble TaOimipl cumBoiioB ASCII, CP-1251, UTF-8, UTF-16
O6paboTka CIpOK ¢ Hcmomb3oBaHueM  <stdio>, <iostream™>
XemmpoBaHHE CTPOK.

Tema 2.5. PexypcuBHble QyHKINH

IMonsiTHe pexypcHu M PeKYpCUBHOH (yHKIMH. YCIOBHE 3aBEpILICHUS
PEKYPCHBHOTO BBI30Ba, OECKOHEUHBIl BBI30B PEKYPCHBHOU (HYHKIHN|
Kocsennas pexypceus. I'imyOuna pexypcu.

Tema 2.6 CtpyKTypbl
OO0bsiBiIeHHE CTPYKTYp B si3bike C. JlocTyn K 3j1eMeHTaM CTPYKTYpbl|
BripaBHuBanue cTpykTyp.

4 Paznen 4. Apxurexrypa Ki1accoB

Tema 4.1 Ba3oBbie MpUHIHKITBI 00BEKTHO-OPUEHTHPOBAHHOTO
nporpammupoBanus: Mukancymsauus. Kiaccsl 1 00beKThL.
Mopnudukaropsl noctyna. ITosns knaccos. Paspaborka
OUOIHOTEKHU KIIACCOB.

Tema 4.2 HacienoBanue KitaccoB. Peanu3zanus HacjieJ0BaHMS
neperpyska u nepeomnpezenaeHue. HazHaueHre KOHCTPYKTOPOB
kiacca. CTaTH4eCKHe KOHCTPYKTOPEL.

Tema 4.3. CBoiicTBa KJIACCOB — MEXaHU3M JIOCTYIIA K TaHHBIM
KJjacca. BupryanbHble cBoiicTBa.

Tema 4.4 Tlonmumopdusm. MeToIbl KIIacCcoB: HeperpysKa 1
nepeornpezeneuue. Bupryanbabie MeTobl. COKPBITHE METOJIOB.
[TapameTpbl METOIOB.

Tema 4.5 Hepapxus ki1accoB. AGCTPaKTHbIE KIIACCHI.
O6o06menHble THIBL Kitace System.Object. Hasnauenne
a0cTpakTHBIX KilaccoB. HacnenoBanue 0000IIEHHBIX THIIOB.

5 Paznen 5. OcHoBHBIE OTHOLIEHHS MeKy Kiaccamu B UML
Tema 5.1 CoObiTus kiaccoB. O6pabOTYMKN COOBITHH.
TexHomorus co31anus COOBITUS U MOAHCKH Ha COOBITHE.
IIpakTuueckue npuMepbl HCIONB30BaHUs COOBITHI K1acCOB.
Tema 5.2 UuTepdeiickl — MEXaHH3M MHOXKECTBEHHOT'O
HacnenoBanus B C#. Hasnauenue untepdeiicos. Texnomorus
pa3paboTku uHTepdeiicoB u noanucku kiaccos. IIpakruueckue
MIPUMEPBI UCTIOIb30BaHUS HHTEP(EHCOB I peanu3auu
MHO>KECTBEHHOT'0 HACJIE0BAHUSI.

Tema 5.3. OTHOLIEHUS MEXAY KJIaCCAaMH U MX pealn3aiiusl.
Juarpamma knaccos B UML. Peanusanus oTHOmEHN! B
CTPYKType KiaccoB. IIpakTudeckue mprueMbl UCIIONb30BaHUS

OTHOIICHHH KJIACCOB. YHUBEPCAIbHBIC TA0IOHBI

Tema 2.7. ITopa3psiiHble onepanuu

4.3. Ilpaktuyeckue (CEMMHAPCKHUE) 3aHATHS
TeMbl IpaKTHYECKUX 3aHATHI U UX TPYAOEMKOCTh ITPUBE/ICHBI B TA0HIIE 5.




Tabnuua 5 — [pakTHyeckue 3aHATHS U UX TPYJOEMKOCTb

UML: HacnenoBaHue, peaau3amnusi,
acCOIMaNys, KOMIIO3HIIHS, arperarys.

Bcero 26

4.5. KypcoBoe npoexTrpoBaHue/ BBIMOTHEHHE KYPCOBOl pabOThI

Lenb kypcoBoii paboThl: pabOThl — HCIOJIB30BAHUE IOJYYCHHBIX 3HAHUA M HaBBIKOB
00BEKTHO-OPUEHTUPOBAHHOTO  NPOrPaMMHPOBAHHMS AT CO3JAHUS  IOJb30BATEIBCKOM
OMOJIMOTEKN KJIACCOB, TMpPEAHA3HAYCHHOW IS pPa3paOOTKH MPHIOKEHUH MOJNb30BaTeNsl B
KOHKPETHOM MpeaMeTHOit o0nacTu.

Bubnnoreka m0mKHA yYMTHIBaTH OCOOCHHOCTH OOJIAaCTH TMPUIIOKEHHS M PAacIoyiaraTh
HEoOX0AMMOH  (DYHKLHOHAJIBHOCTBIO  JUIsl  MOCTPOCHHs — MHTepdeiica  moip3oBaTens,
CTPYKTYpPHPOBAHMS, 3aITHCH, YTCHUsI ITAaHHBIX B PA3JIMUHBIX (opMaTax, 00pabOTKHU, BEIYUCICHUS
U BU3YaJIM3alMU JAHHBIX.

IpuMepHbIe TeMbI 3aaHuil Ha KypcoBYI0 paboTy npuBeaeHs! B pazaene 10 PIT/I.

4.6. CamocrosTenbHas paboTa 00yJaromuxcst
Bunpl camocrosiTennbHON paboThl U €€ TPYIOEMKOCTb IPUBEIEHBI B TA0IMLIE 7.

Tabmuna 7 — Bunsl camocTosiTenpHON paboThL B €€ TPYI0EeMKOCTh

Bup camocrosiTensHON paboTh BZZEO’ Cemecrp 2, gac Cemecrp 3, wac
1 2 3 4
V3yueHne TeopeTHIeCKOro MaTepruana 100 70 30

nucrmnabl (TO)

Kypcosoe npoextuposanue (KII, KP) 40 40

PacuetHo-rpaduueckue 3aganus (PI'3)

Brinonuenue pedepara (P)

[MoaroroBka K TeKyIeMy KOHTPOIIIO
ycneBaemoctr (TKVY)

Jomaunee 3ananue (J13)

KonTposbnble paboTs! 3a0uHuKoB (KP3) 56 41 15
IloaroroBka k MpoMekKyTOUHOM 60 30 30
arrecraiuu (ITA)

Bcero: | 256 141 115

5. IlepeueHp yueOHO-METOANYECKOTO 00CCIICUCHUS
JUTSE CAMOCTOSITEIbHON pabOThl 00YyUYAIOIIUXCS [0 TUCHUILTHHE (MOIYIIIO)
V4eOHO-METOMYECKHE MaTepUasbl [Jisl CaMOCTOSATEIbHON paboThl 00yYaIONIIMXCsl YKa3aHbI B
ma. 7-11.

6. IlepedyeHb MeUaTHBIX U IEKTPOHHBIX YUEOHBIX U3JaHHH
INepeueHp neyaTHBIX U AMEKTPOHHBIX YUEOHBIX U3/JaHUI NIpUBEEH B Tabnuie 8.
Tabauua 8— IlepeueHb EYAaTHBIX U JIEKTPOHHBIX YUeOHBIX H31aHUT

W3 Hux Ne
Ne | Tewmsl npaktnueckux | PopMbl IpakTH4ecKUX | TpyJOeMKOCTb, |NPaKTHYECKOil |pa3aena
n/n 3aHATHH 3aHATHI (qac) TIOJITOTOBKH, | TUCIIUAIT
(gac) JIUHBI
CemecTtp 2
Vkazatenu, MacCuBbl Pemenue 3amau 1 2
u L{ukiib
IIpocTsie Pemenue 3amau 2 2
PEKypCUBHBIE
dyHKIIIH
[opaspsinueie Pemenue 3amau 1 2
orepanuu
Bcero 4
4.4. JlabopaTopHbIE 3aHSATH
TeMmsl 1abopaTOPHBIX 3aHATHI U UX TPYLOEMKOCTb IPUBEICHEI B Ta0IHLIE 6.
Tabnuua 6 — JlabopaTtopHble 3aHATHSI U UX TPYJOEMKOCTh
W3 Hux Ne
Ne HaumeHnoBanue 1abopaTopHBIX paboT Tpynoemrocts, | npakTiieckoi | pasena
/m (gac) MOATOTOBKH, | AUCLUI
(uac) JIMHBI
CemecTtp 2
1 | AIroput™ ¢ UCIOJIB30BAHUE YCIIOBHOTO 1 1
oneparopa
2 | AIroput™ c UCIOJIb30BAHUEM LIUKJIOB 2 1
3 | PexkypcuBHBIH anroputM 2 2
4 | AIropuTM C UCIIOJIb30BaHUE PEKYPCUU U 4 2
IIUKJIOB
5 | bunapHsele (OUTOBBIE) ONEpaLUH 2 2
6 | OueHKa CI0XKHOCTU aIrOPHUTMOB 3 3
Cemectp 3
1 | Kiaccer 1 00bekTsI. 10711 M KOHCTPYKTOP 110 1 4
YMOJIYaHUIO. YPOBHH JOCTyIA.
Huuunamsatops! 00bekToB. [IpoekT
6ubnnorexkn. CoOBITHITHO-OPUEHTUPOBAHHBIH
uHTepQeiic Moabp30BaTENs.
3 | CaoiicTBa Kiacca. 1 4
4 | DproHoMHKa B3aMMOJICHCTBHS YCIIOBEK- 2 4
cucrema. [Ipuemsl mocrpoeHus nHTEpdEiica
moJib3oBaress. MeTobl Kak uHTepderic
KJiacca.
5 | McTouHuKYM AaHHBIX U1 Ki1accoB. UTteHue, 2 4
3aIKMCh TEKCTOBBIX (hailnos. [Tapamerpsl
METOIOB.
6 | Mexanu3msl HacnenoBanus. [IpeodpazoBanust 1 4
THIIOB.
7 | Homumopdusm. BupTyanbHble uneHsl 1 4
KJIACCOB.
12 | OcHOBHBIE OTHOLIEHHSI MEXKY KJIacCaMu B 4 5

KomnunuectBo sx3eMIsipoB
[llucpp/ bubmorpaduueckas cchuika B Oubmorexe
URL agpec (KpOME SMEKTPOHHBIX
9K3EMILBIPOB)
YK 004.438 [IpoexTupoBaHre HHTEPAKTUBHBIX
bbK 32.973.2018.1 NpUIIOKEHUH Ha s3bike CH# :
B90 y4aebHoe mocodue / /1. A. Bynrakos




; C.-Iletep0. roc. yH-T a3pOKOCM.
npuOOpPOCTPOCHHUS. - DIEKTPOH.
TeKkcToBble AaH. - CaHkT-IlerepOypr
: U3n-Bo 'VAIL 2022. - 159 c.

obpasoBanue). — ISBN 978-5-534-
20430-8. — TekcT : 3MeKTpOHHBI //
OO0pa3zoBarenbHas mIathopma
IOpaiir [caiiT]. — URL:
https://urait.ru/bcode/562040 (nata
obparenusi: 22.01.2025).

Y]IK 004.43(075) OOBEKTHO-OPUEHTUPOBAHHOE

BbK 32.973.26-018.1 MIPOrpaMMHUPOBAHHE : [

11196 DJeKTpoHHBIH pecypc] : ydeOHoe
nocobue / E. O. Ulymoga ; C.-
IletepO. roc. yH-T a3pOKOCM.
pUOOPOCTPOCHHUS. - DIEKTPOH.
TeKkcToBble AaH. - CankT-IleTepOypr
: U3n-Bo I'VAIL 2021. - 115 c.

YK 004.45(075) Mosuanos, Anekceit IOpbeBuu

BBK 32.972.1473 (kaH[. TEXH. HAYK, JIOIL.).

M76 Pa3paboTka KOpIopaTUBHBIX

IIPOrpaMMHBIX pelleHuil Ha
mrardpopme .NET : yueGHOC
mocobue / A. F0. Momyanos, A. B.
Axkcenos ; C.-ITerep6. roc. yH-T
a’POKOCM. NPHOOPOCTPOCHHUSI. -
DJeKTPOH. TeKCTOBbIC 1aH. - CaHKT-
TletepOypr : U3n-Bo 'YAII, 2022. -
140 ¢

URL: Oruesa, M. B. [IporpammupoBanue
https://urait.ru/bcode/563618 Ha si3bIke C++: paKTH4ecKHid

Kypc : y4eOHHK 1715 By30B /

M. B. Ornesa, E. B. Kyapuna,

A. A. KazaukoBa. — 2-¢ u3J.,
nepepab. u jon. — Mocksa :
WznarensctBo Opaiir, 2025. —
342 c. — (Bsicuiee

obpasoBanue). — ISBN 978-5-534-
18949-0. — TekcT : 31EKTPOHHBIH //
OO0pa3zoBarenbHas mIaThopma
IOpaiir [caiiT]. — URL:
https://urait.ru/bcode/563618 (nara
obparenusi: 22.01.2025).

http://lib.aanet.ru/

OCHOBBI ITPOrPaMMHUPOBAHUS : [
DJeKkTpoHHbIH pecypc] : yueOHo-
MeTozaudeckoe nocodue / coct.: H.
B. Borocnosckas, A. B.
Bpxe3oBckuii. - D1eKTPOH.
TekcToBble AaH. - CII6. : [0. u.],
2019. - 95 c. - CucreMm. TpeboBaHUS:
ACROBAT READER 5.X. - 3aru. ¢
TUTY. 9KpaHa. - b. 11.

7. TlepedeHb IEKTPOHHBIX 00pPA30BaTEIbHBIX PECYPCOB
UH(OPMALMOHHO-TEJIEKOMMYHUKALMOHHOH ceTH «HTepHeT»
Iepeuenn JEKTPOHHBIX 00pa3oBaTeIbHbIX pecypcoB UH(POPMALUOHHO-
TEJNICKOMMYHUKALMOHHON ceT «VIHTepHeT», HEOOXOIMMBIX JUIl OCBOGHMS UCLIMIUIMHBI
npuBesieH B Tabmuue 9.

Tabmuuma 9 — IlepeueHb 3JEKTPOHHBIX 00pPa30BATENBHBIX PECYpCOB HH(OPMAIIMOHHO-
TEJICKOMMYHHUKAIIMOHHOH ceTh «VHTepHeT)
URL agnpec HanmenoBanue

https://docs.microsoft.com/ru- | Docs / .NET / PykoBojcTBo 110 si3bIKy C#
ru/dotnet/csharp/

8. Iepeuenp MHGOOPMALIIOHHBIX TEXHOIOTHHA
8.1. Ilepeyenr mnporpaMMHOro OOECIHEUCHUS, HCIOIb3YEMOro TPH OCYLIECTBICHUU
00pa3oBaTeIbHOTO IpoLecca 10 AUCIUIUINHE.
[lepedens ucnonap3yeMoro NporpaMMHOro obecrieueHus npeacrasieH B Tadbmume 10.

Tabauna 10— [TepeueHs mporpaMMHOro o0ecreueHust

Ne i/ HaumenoBanue

YK 004.438 IIpoexTupoBaHre HHTEPAKTUBHBIX

BbK 32.973.2018.1 npusioxeHui Ha sizpike C# :

B90 yuebnoe mocobue / JI. A. Bynrakos
; C.-Ilerep0. roc. yH-T a9pOKOCM.
npuOOPOCTPOCHHUS. - DIEKTPOH.
TeKkcToBble naH. - CankT-IlerepOypr
: U3n-Bo I'VAIL 2022. - 159 c.

URL: Tpodumos, B. B. Anropurmuzarus

https://urait.ru/bcode/562040

U TIPOTrPaMMHpPOBAHHUE : YUEOHUK
st By30B / B. B. Tpodumos,
T. A. ITaBnoBckast. — 4-€ u3a. —
Mocksa : U3narensctBo FOpaiit,
2025. — 108 c. — (Bsicmee

Microsoft Visual Studio/ Becrutathast Bepcus Ha caiite Microsoft
https://visualstudio.microsoft.com/ru/downloads/

8.2. Ilepeuenn HMH()OPMaINOHHO-CIIPABOYHBIX CHCTEM,UCTIONB3YEMBIX npu
OCYIIECTBICHHH 00Pa30BaTENLHOrO MpPOIecca M0 JUCHHUITHHE

IlepeyeHp HUCMONB3yeMbIX HH()OPMALMOHHO-CIIPABOYHBIX CHCTEM IPEACTABICH B
Tabmue 11.

Tabmuna 11— IlepedeHs HHPOPMAOHHO-CIPABOYHBIX CHCTEM




Ne i/t HaumenoBanue

Or1eHKa KOMITETEHI N

He npenycmorperno

Xapakrepuctrika chOpPMUPOBAHHBIX KOMIICTCHIIHI
S-0ayuTbHas IIKaa pAKTEp bop Hi

9. MarepuanbHo-TeXHHUeCKas 6a3a
CoctaB  MaTepHANbHO-TEXHHYECKOH  0a3bl, HEOOXOMUMOH Il  OCYIIECTBIICHHS
00pa3oBaTeNbHOro Mpolecca 1Mo AUCHUILUIMHE, TPECTaBIieH B Tadauiel 2.

Ta6suua 12 — CoctaB MaTepuaibHO-TEXHUYECKOW Oa3bl

Ne i/t HaumenoBanue

Bubnnoreka MSDN — 6ubnnorexa oduimanbHO TeXHHYECKON JOKYMEHTALUH TS
pazpaborunkos nog OC Microsoft Windows. Pexxum nocryma:
https://docs.microsoft.com/ru-ru/

— 00y4aroUIMiACsl YCBOWJI TOJILKO OCHOBHOI MpOrpaMMHBI MaTepual,
[0 CYyLIECTBY, M3JIaraeT €ro, ONUpasch Ha 3HAHMS TOJBKO OCHOBHOM
JIUTEPATYPHI;

— JIOIyCKaeT HeCYIIECTBCHHBIE OIINOKN 1 HETOYHOCTH;

10. Ouenounsle cpecTBa I MPOBEACHUS IPOMEKYTOUHOM aTTeCTallN
10.1. CocTtaB OLECHOYHBIX CPEACTBIUIA IPOBEICHUS IPOMEKYTOYHOH aTTECTALH
00y4JaroIIuXcs Mo JUCUUIUIMHE NpUBeIeH B Tadmuie 13.
Ta6nuua 13 — CoctaB OLICHOYHBIX CPEJICTB s IPOBECHUS IPOMEXKYTOYHOM aTTeCTAIMU

«yIIOBIIETBOPHTEIIBHOY .

— HCIIBITBIBAET 3aTPYJHEHHMS B HPAKTHYECKOM NPUMEHEHMH 3HAHMI
(«BAUTEHO»

HAaIpaBJIeHUS;
— ¢71a00 apryMeHTHPYET HayYHbIE TTOJIOKEHUS;
— 3aTpynHsercs B (JOpMyIHPOBAHHU BBIBOJOB U 000011EHNI];
— YaCTUYHO BJI3IeET CUCTEMOM CIelMaT3UPOBAHHbBIX MTOHSITHH.
—oOyuaromuiics He YCBOMJI 3HAYMTENIbHOH 4YacTU IPOrpaMMHOIO
Marepuana;
— JOIyCKaeT  CYLIECTBEHHble  OMMOKM M  HETOYHOCTH  IIPU

«HEY/IOBJIETBOPUTEIILHO» .
paccMOTpPeHUH NpobIIeM B KOHKPETHOM HalpaBJIeHHH;

«HE 3aYTEHO»

— UCIBITHIBACT TPYAHOCTH B MPAKTHUECKOM IPUMEHEHHHU 3HAHMUIA;
— HE MOXKET apryMEHTHPOBAaTh HAyYHbIE [IOJIOKCHHS;
— He pOpMYIIUPYET BHIBOAOB U 0000IICHHH.

Bua npomexyToyHOH aTTecTanun [TepeyeHb OLIGHOUHBIX CPEJCTB

DK3amMeH CHHCOK BOIIPOCOB K DK3aMEHY;
3anaum;
TecTsl.

10.3. TunoBsle KOHTPONbHBIE 3aaHUS HJIM UHBIE MaTEPHAIbL.
Bomnpocs! (3a1a4n) uis 5K3aMeHa MpecTaBlIeHbl B Tabmuie 15.
Tabmuma 15 — Bonpocs! (3amaun) i1t S5K3aMeHa

BeinonHenne KypcoBoii paboThI DKcriepTHas OLEHKa Ha OCHOBE TpeOOBaHHH K
COAepIKAaHUIO KypcoBoOi paboThI o

JIMCLMITINHE.

10.2. B kauecTBe KpUTEpPUEB OLECHKH YyPOBHSI CcHOPMHUPOBAHHOCTA (OCBOCHMS)
KOMIIETCHIMI 00Yy4arolMMHCS MIPUMEHSETCSl 5-0aiuibHasi IIKajda OUSHKH C(HOPMUPOBAHHOCTH
KOMIIETeHINH, KOTopast IpuBe/icHa B Tabnuie 14. B TeueHne cemecTpa MOXKET HCIIOIB30BaThCS
100-0anipHast  mKaja — MOJAYJIBHO-PEHTHHIOBOH  CHUCTEMBl  YHHBEpPCHUTETa,  IpaBHIiia
HCIIOJIB30BAHUS KOTOPOH, YCTaHOBJIEHBI COOTBETCTBYIOIIMM JIOKAJIbHBIM HOPMATHBHBIM aKTOM
T'YAIL
Tabmuua 14 —Kpurepun olieHKH ypoBHS CHOPMHUPOBAHHOCTH KOMITETCHIIUI

Or1eHKa KOMIIETEHINA

XapakrepucTrka cOpMHUPOBAHHBIX KOMIIETEHIH
5-0asutbHast IIKaa PAKTep bop

— obyuatonuiicss TIIyOOKO M BCECTOPOHHE YCBOMJ MPOrPaMMHBIH
MarepHa

— YBEPEHHO, JIOTHYHO, ITOCJIEIOBATEIILHO H TPAMOTHO €r0 H3JIaraet;

— ONMHpAsSCh HA 3HAHMS OCHOBHOM M JONOJHHTENBHOI JUTEPaTypBI,
TECHO IPHBA3BIBACT YCBOCHHBIC HAYYHBIC MOJOKECHHS C HPAKTHYESCKOM
JEATENBHOCTHIO HAIPABIICHNS;

— yMeJI0 000CHOBBIBACT M apTYMEHTHPYET BBIIBUI'ACMbIC UM HJICH;

— JIeNa€eT BBIBOLI M 0000IIEHN S

— cBOOOIHO BJIAJCET CHCTEMOI CIICHMATM3HPOBAHHBIX TOHSTHIA.

«COTJIIMYHO»
<«Ga4TCHO»

— oOyyaronuiics TBEpIO YCBOWIJI MPOTPAMMHBIN MarepHall, TpaMOTHO
W, MO CYIIECTBY, H3JIaraeT €ro, ONHMpasCh Ha 3HAHMUS OCHOBHOU
JIMTEPATYPHI;

— HE JIONYCKAaeT CYIIECTBEHHBIX HETOUHOCTEH;

— YBSI3bIBaCT YCBOCHHBIC 3HAHHS C MPAKTHYECKOW AEATEIbHOCTHIO
HAalpaBIICHUS,;

— apryMEHTHPYET Hay4HBbIC TTOJIOKCHHS;

— JIENaeT BBIBOALI M 0000IIEHN S

— BJIaJieeT CUCTEMOH CIelHaIn3UPOBAHHBIX OHATHII.

«XOpOLIO»
<«GaA4YTCHO»

Ne i/ [lepeuens Bompocos (3a1a4) I SK3aMEHA Koxn
HMHJMKATOpa
Cemectp 2
1 CTpyKTypa HIpOrpaMMHOr0 KOJa, KOMITMIIIHS, (aiin koxa OIlK-1.3.1
MPOrpamMMBl.
2 Bubanorekn. 3aronosku. I[loaxirouenne OUOIHOTEK U OIIK-1.3.1
3aroJIOBOYHBIX (ailsIoB.
3 Cunrakcuc C++. Oneparops! s3bika. BunapHsie, yHapHbIe OIIK-1.3.1
oneparopsl. IIpeHKCcHbIE, TOCT(OUKCHBIE.
4 VYcnoBHblii oneparop. OcoOeHHOCTH 3HAYCHUH BBIPaKEHHS OIIK-1.3.1
YCJIOBHOTO OIeparopa.
5 L{uKITBI, OTIEPATOPBI IPEPHIBAHMUS. OIlK-1.3.1
6 IIepemennble. THUITBI JaHHBIX: cTaTHYECKAs M AMHAMUYECKAs OIIK-1.3.1
THUIH3AIHMS B Pa3HBIX 3bIKaX IPOrpaMMHUPOBAHHUSL.
7 Tunel nanHbIX. [Ipeobpa3oBaHue THIIOB, IBHOE, HESIBHOE. OIIK-1.3.1
8 Tunel nanaeix. [Tonp30BaTeNbCKHUE TUIIBI JAHHBIX. OIIK-1.3.1
MaccHBBI.
9 JlocTyI K 2JIeMEeHTY MacCHBa, IIOUCK JIEMEHTa MacCuBa. OIIK-6.Y.1
BuHapHbIN OKCK B OTCOPTHPOBAHHOM MAacCHBE.
10 Vka3zarenu, cchlIKH. [IpyHIUIBI JOCTya K JaHHBIM. OIIK-6.3.1
11 CCBUIKH H YKa3aTeJU B Ka4eCTBE apryMeHTa ()yHKIUH. OIIK-6.3.1
12 ITycToit ykazaTens, npeodpa3oBaHue yKazaTes. OIIK-1.3.1
13 JlnHamMudeckoe BbIICICHUE TaMSITH. OIIK-1.3.1
14 Boiienenne naMsaTH 11 MHOTOMEPHOTO MacCHBa. OIIK-6.3.1
15 Ipencrasnenue odnacTu NaMATH B BUAE ABYMEPHBIX U TpexmepHbix | OITK-6.3.1
MAacCHBOB.
16 Crpykrypsl. Jlunamuueckue ctpykTypbl. Cteku, cnucku, aepesbs. | OITK-1.3.1
17 JIBoMuHOE NpeICTaBICHNE JaHHBIX. BUHApHBIE omepanuy. OIIK-1.3.1
18 IIpocreiimye anropuT™Msl ¢ UCIIOIb30BaHNEM OnHapHbIX onepaumid. | OITK-6.Y.1
19 TToOuToBBIE ONEpalMK HA/l TUIIAMH C TUIABAIOLICH 3aIsATOl. OIIK-1.3.1
20 CumBoutbl. TaGnunbl KOAUPOBOK CHMBOJIOB. OIIK-1.3.1
21 Crpoku. IIpencraBieHue CTpOKOBBIX IIEPEMEHHBIX. OIIK-1.B.1




o6mmux tunoB CTS, ucnons3yemoii Ha miaatdopme .NET.

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

YK-2.3.3

Hepapxus knaccos. Peanu3zaryst HacneJ0BaHUsI KJIACCOB.
JocTtyn K uineHaM 6a30BOro Kjacca U3 Kjlacca-HacleJHHUKA.

VK-2.V.1

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

YK-2.V.3

MeTonp! K1acca. Hepeuaqa TImapaMeTpoB METOLY. CraTtnueckue
METOAbI U METObI OK3EMILIAPA.

OIIK-1.3.1

YHacnenoBaHHBIE U IIepeonpeneneHubie Metopl. [leperpyska
METO/IOB — YaCTHBIH citydait nonumopdusma. CKpeiTHE
IIPOM3BOAHOTO KJIacca WICHOB 0a30BOT0 KJiacca.

OIIK-1.Y.1

Ha3znauenue u peanusanus natepdetrica. Pabora ¢ o0bekramu
yepes unrepdeiicol. HTEpdeiichl 1 MHOXKECTBEHHOE
HacienoBanue. MHTepdeiickl B mpeodpa3oBaHUsIX THIIOB.

OIIK-1.B.1

Knaccer 1 06bekThI. 107151 1 KOHCTPYKTOP 110 YMOJYAHHIO.
Muunmanuszatopsl 00bEKTOB Ki1acca.

OIIK-6.3.1

YPOBHI/I JAOCTYINHOCTH TUIIOB U WICHOB TUIIOB.

OIIK-6.Y.1

KOHCTPYKTOPBI 9K3EMILULSIPOB M CTATHYECKHE KOHCTPYKTOPBI.
CraTH4ecKue KIacchl.

OIIK-6.B.1

11

JlaHHBIE KJIACCOB: MOJISI KaK EPEMEHHBIE KIacca 1
KOHCTaHTHbIC 3HAUCHUSI, CBSI3AHHBIC C KIIACCOM.
Moaudukaropsl static, const, readonly.

OIIK-6.3.1

12

CaoiicTBa kiacca. CBOWCTBa 9K3eMIUIIPA, CTATUYECKHE
CBOHCTBA. ABTOMAaTHUYECCKU peasl3yeMble CBOICTBa.
Ilepeonpenenenue CBOWCTB KJlacca.

OIIK-6.VY.1

13

VYHaciiefoBaHHbIE U ITepeonpeiesieHHbIe MeToAbl. [leperpyska
METOJIOB — YaCTHBIH citydail nonumopdusma. CKpeiTHE
IIPOM3BOAHOTO KJIacca WICHOB 0a30BOTO KJlacca.

OIIK-6.B.1

14

IIpeobpa3oBaHue TUIIOB B epapXxuu kiaccoB. COKphITHE
CBOICTB ¥ METOJIOB KJIacca.

OIIK-6.3.1

15

OCHOBHBIE OTHOIICHUS MEKY KIacCaMHU: HACJIeIOBAaHHE,
peanu3anusi. OMMHOYHOE U MHOXKECTBEHHOE HaCIIeIOBaHHE.
HesBHoe HaciienoBanue.

OIIK-1.3.1

16

OCHOBHBIE OTHOIICHHUSI MEKAY KJIaCCAMH: aCCOLUALINS,
KOMITO3HIIUS U arperarysi.

OIIK-1.V.1

17

CoOsiTHs Ki1accoB. OnpeneneHue u BeI30B coobTHit. Kitace
JaHHBIX coObITUs EventArgs.

OIIK-1.B.1

22 Xsumposanue. YK-1.V.1
23 T10TOKOBBIi BBO/BBIBO. OIIK-1.3.1
24 DOopMaTUPOBAHHBIN BBOJI/BBHIBO/IL. YK-2.3.3
BrIBoz Ha KOHCOIIb U B (haidiL.
25 ®ynkuunn. [Ipororun ¢yskuu. [TapameTp Mo yMoT4aHHIO. OIIK-1.3.1
26 Tleperpyska (yHKIHiA. OIIK-1.3.1
27 Pexypcusi. PexypcuHbie GyHKIHH. OIIK-6.3.1
28 BcerpauBaemble GpyHKIMH. OIIK-1.3.1
Makpocs!.
29 ACHMNTOTHYECKAs OLIEHKA CIIOKHOCTH aJITOPUTMOB. OIIK-6.3.1
30 OreHka cioxHocTH anroputma. OIeHKa CI0XKHOCTH ITUKIIOB, OIIK-1.B.1
ITPOLICYPHI TIOUCKA H JIOCTYIIA K DJIEMEHTY.
31 OLeHKa CIIOKHOCTH alropuT™a. Miamepenne BpeMeHu paboThl OIIK-1.B.1
ANrOpUTMA.
32 3amaya copTupoBKH MaccuBa. COPTUPOBKU: THOMbS, BCTABKAMH, VK-1.V.1
my3bIpbkoM, [1lemta, pacueckoii.
33 Yemy paBHO 3HaueHHUE “*c” OCIIC BBIIOIHCHUS KOMaHA? OIIK-6.B.1
int b[8] = { 7,2 ,11,1,2,11,8,0 };
int* c;
for (c = b; *c < 10; c++)
*(c + 1) = *c + *(c + 1);
34 Uro BBIBEET Ha DKpaH JaHHBIA KOI? OIIK-6.B.1
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; ");
35 CKOJIBKO apryMEHTOB MOXKET OBITh IIPH BEI30BE (BYHKIIUH int OIIK-6.B.1
F(float A[4], float B[4], float C)?
36 Yto Bo3Bpamaer GyHKLIUSL OIIK-6.V.1
int F(int A, int B)
if (A > B)
if (B > 100)
B = 100;
else
B = A;
return A + B;
}
npu BbizoBe F(230, 99);
37 Kakoii ko1 BRIBOAWUT Ha 9KpaH Bce HedeTHbIe uncina ot 19 no 3, | OIIK-6.Y.1
KaXKJ10€ YNCII0 C HOBOH CTpOKu?
3 cemecTp
1 Kiacchl ¥ CTpyKTYpbl KaK OCHOBHBIE KOHCTPYKIIHU CUCTEMBI VK-1.V.1

18

Hmeetcs onncanue 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);

b
1

OIIK-6.B.1




Ob6ecneuste cnenyromue ycnopusi: kiacce Circle Takke nmeer
MeToJ getArea, W3HAYAIBHO ONpEETICHHBIH Kak abstract B
kiacce Shape. HannmnTe nporpaMMHBII KOJT KJIACCOB.

HHIHMKATOpa

YueOHbIM IJIAHOM HE MPElyCMOTPEHO

IlepeueHp TeM I KypCOBOTO IIPOCKTHPOBAHUS/BBINOIHEHUS KypCOBOH pPabOThI

npezcTaBieHsl B Tabmuie 17.
Tabnuua 17 — [epeueHp TeM Uil KYpCOBOTO NPOEKTHPOBAHHUS/BBIIOIHEHUS] KYPCOBOH pabOThI

Ne i/

IIpumepHbIit nepedeHb TeM IS BBIMOTHEHHUS KyPCOBOH pabOoThI / BBIMOTHEHHS
KypCOBOTO TIPOEKTa

B npuiioykeHnH mop30BaTellb MOXKET CO31aTh 00BEKT Kilacca TekcT, HConb3ys
knaccsl [Ipeanoxenune, CnoBo. Knaccsl 10MKHBI UMETh METObI sl CO3AaHuUs,
W3MEHEHHS, YTCHHS U3 (aiia, coxpaHeHus B (aiin, yraneHus.

B npuioxeHnu mosip30BaTellb MOXKET CO31aTh 00BEKT Kiiacca ABTOMOOHIIb,
ucnoine3ys knacesl Koneco, J[Burarens. MeTobl KJIIaCCOB JIOMKHBI (PUKCHPOBATH
CIIEAYIONIYE COCTOSIHUS: JBIKCHHE, 3alIpaBKa, 3aMeHa kojeca. Madopmarms 06
aBTOMOOMJIE I0JKHA BKIIFOYATh BCE TEXHUUECKHE OCOOCHHOCTH.

B mpuiioyKeHnH MOIB30BATENb MOKET CO34aTh 00BEKT Kitacca CaMoJIeT, HCIIONb3ys
kiaccel Kpsuno, llacen, JlBurarens. Peani3oBaTs MeTOIBI UIsl COOPKH caMoJIeTa,
OIMCAHKS MapIIPYTa, 3alPaBKH.

B nmpuiioykeHnH MoIb30BaTeNlb MOKET CO34aTh 00BEKT Kinacca ['ocynapeTso,
ucnonb3ys kinaccsl Obnactsb, Paiton, ['opoa. Peann3oBats MeTO/IbI YTCHUS, 3aIIUCH
HE0OX0ANMOM HH(POPMAIIMHU O TOCYAAPCTBE, 00ECIEYUTh MMOUCK 00IacTel, palOHOB,
rOPOJIOB C COOTBETCTBYIOIIEH HH(OpMALIUEH 0 KaKIOM 00BEKTE.

B npuioxkeHnH 1oip30BaTellb MOXKET CO31aTh 00beKT Kiacca [lnaHera, nenosb3ys
knaccel Matepuk, Okeat, OcTpoB. MeTobI AJIs UTEHHUS, 3aIHCH BCeil He0O0X0IMMOit
“H(OpPMAIIKH O TUIAHETE, TTOUCK U COPTUPOBKY BCEX 00OBEKTOB, N3MEHEHHE
uHpopMaLUH.

B npunoxxeHu# nosip30BaTellb MOKET CO34aTh 00BEKT Kilacca 3Be3/iHast CHCTEMa,
ucnonb3ys knaccel [Tnanera, 38e3aa, Jlyna. Heo6xoauMel MeTOIbI YTEHHS, 3aMTUCH,
IIPOCMOTpA CIIUCKOB 0OBEKTOB, M3MEHEHNS! HHPOPMAIIHH.

B npunoxxeHu# noip30BaTeslb MOKET CO3/1aTh 00bEKT Kiacca KoMIbroTep, HConb3yst
knaccsl Bunuecrep, AuckoBon, OnepatuBHast namsTh, Ilponeccop. Metoas! mist
IIPOBEPKH Ha BUPYCHI, COOPKH, YTEHUS, 3aIIMCH IIOJIHON TEXHMYECKOH HH(popMaun o
coOpaHHOM KOMIIBIOTEpE.

B npunoxkeHun monp30BaTesib MOXET co3/1aTh 00beKT Kiacca KBaapar, ucrons3ys
kiaccel Touka, OTpe3ok. HeoOX0aMMbI METOIBI ISl 3aJaHHs pa3MepOoB, IIBETA
3aJIMBKH ¥ IPOPHCOBKU KOHTYPOB (bUryp, co3nanus, yaaneHus, NepeMeIeHus,
W3MEHEHHS 1IBETA.

19 O6wexthl knaccoB Circle u Rectangle moryt 6biTh co3mansl | OITK-6.3.1
CJIETYIOLTUMH CTPOKaMH KOJa:
Circle circle = new Circle(5);
Rectangle rectangle = new Rectangle(4,5);
Hamummre xox kiacco Circle u Rectangle.
20 Nmeercs onmcanue kinacca Shape: OIIK-6.3.1
public abstract class Shape
{
protected double area;
public abstract double calcArea();
}
[peuioKuTE BApUAHT Pa3BUTHS HEPAPXHHU KIIACCOB.
21 Hmeercs parMeHT onucaHus Kiacca OIIK-6.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;}
} Co3naiiTe 00OBEKTHI KJIacca BCEMH BO3MOXHBIMH CIIOCOOAMH.
22 Hcnonw3ys OTHOLIEHHE KOMIIO3UIMU onuimuTe CcTpykTypy | OIIK-6.3.1
KJIACCOB 1A cieaytoueii ¢ppasbl «Pyib — 4acTh aBTOMOOHIIS.
23 Hcnone3yss oTHOIIEHHE arperanuu omnumuTe crpykTypy | OIIK-6.3.1
KjaccoB Uit cienyromeit ¢passl: «KommbroTepHas cucrema
— 910 1uenoe. KommoHeHTamu — SIBISIOTCS  MOHHTOD,
KJIABUATYPA, MbILIb U CHCTEMHBIH OJIOK KOMITBIOTEpay.
24 Ommmure cTpykrypy kKiaccoB Employee u Child, ¢ ygerom | OIIK-6.Y.1
TOrO, 4TO y COTPYAHHKAa MOXET ObITh JH000€ KOJHYECTBO
TeTeN.
25 Onuumnre crpykrypy kiaccoB Employee u Department, c¢ | OITK-6.Y.1
Y4eTOM TOTO, 4YTO MPH OMPEICICHHBIX OOCTOATENBCTBAX
pabOTHHK MOXET OBITh AaCCOLMHUPOBAH C HECKOJBKUMHU
OT/ICNIAMH.
26 Paspaboraiite ctpyktypy kinacca Employee, mist xotoporo | OITK-6.B.1
MO>KHO BBIIIOJIHUTD CIEAYIOLINE ACHCTBUS:
Employee emp = new
Employee(Convert. Tolnt32(textBox2.Text), textBox1.Text);
richTextBox1.Text += String.Format("Cotpynuuk {0} {2} c
tab_nHomepoMm {1}\n", Employee.Enterprise, emp.Empld,
emp.Name);
this.BackColor = Employee.BackColor;
this.Font = Employee.FontText;
Bomnpocs! (3agaun) s 3adera / audd. 3auera npeacTasieHsl B Tabnuie 16.
Tabmuma 16 — Bonpocs! (3amaun) st 3a4era / audd. 3auera
| [Tepeuenp Bonpocos (3anay) st 3auera / qud¢. 3auera Kon

B npunoxxeHuu monp30BaTesib MOXET co3/1aTh 00beKT Kiacca Kpyr, nucnomubsys
kimaccsl Touka, OkpykHOCTE. MeToas! 111 paboThl ¢ GUrypaMH JODKHBI 00€CIEUUTh
co3/1aHue, yIaJIeHue, U3MEHEHUE Pa3MePOB U KOOPIMHAT, ONpPeACIeHHs
MPUHAUIEKHOCTH TOUKH, IEPEMELLIECHHUSI.




10

B npuiioxeHuH M0JI630BATENb MOKET CO34aTh 00BEeKT Kiacca LI[eHOK, Hemonp3yst
kiaccol XKuotHoe, Cobaka. Metozs! ajist paboThl ¢ HHPOpMALHEH O IEHKE T0JDKHB
MO3BOJIATH YHTATh, COXPAHATH BCIO HH(POPMALIHIO O LICHKE, 00ECIEUHTh IIPOCMOTP
(ororpaduii meHKa ¢ BO3MOKHOCTBIO YTCHHS, COXPAHCHHUS.

11

B npusiokeHHH MoJIb30BaTeNb MOXKET CO3/1aTh 00bEKT Kiacca TekcToBbIH (daii,
ucnonp3ys knaceel @aiin, Jlupekropus. Metosl 11t paboThI ¢ daitiamu T0KHBL
HOJIHOCTBIO 00ECTICUUTh MOJIB30BATENSI BOSMOXKHOCTSIMU CO3/IaHMS, YAAJICHUS,
WM3MEHEHHS, IIePEMMEHOBaHUS (aiIoB.

cocrosiHus 00bekTa. OnucaTh Kiacc Bok3an, cofepikaliiii MacCHB MOE3/10B.
ObecnednTs CIeAyIoNIe BO3MOKHOCTH: BEIBOJ HH(OPMAIIMH O ITOE3/1E 110
YKa3aHHOMY HOMEpY, BBIBOJI HH(POPMAIIMH O 10e3/aX, OTHPABIISIOIINXCS MOCIIe
YKa3aHHOTO BPEMEHH, WM B YKa3aHHOM HAIpaBJICHUH, UK [0 COBOKYITHOCTH
IapaMeTpOB BPEMEHHU U HAIIPABJICHHUSI.

12

B npunoxeHn# noiap30BaTellb MOKET CO31aTh 00beKT Kiiacca OHOMEpHbIiT MacCuB,
UCTIONB3Ys Kilacchl MaccuB, DieMeHT. MeToibl 1iist paboThl ¢ MaCCHBAaMH JIOJKHBI
obecrieunBaTh UX CO3JJaHNE, I3MEHEHNUE, BHITIOIHCHNE OTEPAIiii (CI0KUTh, BEIYECTD,
MEPEMHOXHTB).

21

B npunoxxeHu# moib30BaTeslb MOKET CO3/1aTh 00bEKT Kiacca CaMoJieT, coaeprKaui
creayrouyo HHOPMAaIHIO: ITYHKTa Ha3HAUCHHUs; HOMEp peiica; Ha3BaHHe
aBHAKOMIIAaHWH; IaTy U BpeMs OTIPaBIICHUS; CTOUMOCTS rojiera. [IpexycmoTpers
CBOWCTBA /ISl OJTy4YEeHUs COCTOsIHMS 00bekTa. OmucaTh Kiacc A’pomnopr,
coJiepKaIuii MaccuB camoiieToB. OGecreunTs caeyommue BO3MOXXHOCTH: BBIBO
nH(OPMALIUK O CaMOJIETe 110 YKa3aHHOMY HOMEpY peiica; BhIBO HH(OpPMAIUH O
camoJIeTax, OTIPABISIOLIMXCS TTOCIIE YKa3aHHOTO BPEMEHH, WK B YKa3aHHOM
HAaIpaBJICHUH, WJIH 110 COBOKYITHOCTHU ITapaMETPOB BPEMEHHN M HaIlPaBIICHHS.

13

B npuiiokeHHH TOJI630BATENb MOKET CO31aTh 00BEKT Kiacca IIpocTast apoos,
HCTIONB3Ys Kiace Yucno. Metoasl ai1st paboThl ¢ 00bEKTaMH JOJKHBI 00€CTICUHTh
CO3/1aHKe, BBIIIOJIHCHHUE ONEPALNii CITIOKCHHUS, BBIYUTAHUS, YMHOKCHUS U ACTICHUSL.

14

B npuiioxeHH TOJI30BATENIb MOXKET CO31aTh 00BEKT Kiacca JJoM, HCIIOIb3ysl KIacChl
OxkHo, [IBepb. MeTo1bl JOJDKHBI IO3BOJISATH COXPAHUTh, IPOYUTATh, U3MEHUTD BCIO
HEeo0XoAnMYto HHpOpMAIHIO 00 00beKTe, MoKa3aTh rpadHueckoe MPeICTaBICHHE
00BeKTa C BO3MOXKHOCTBIO COXPAHEHHS M PeIaKTHPOBAHHSI.

22

B nputoxeHnH M0Ib30BaTeNh MOXKET CO3/1aTh 00BEKT Kiacca ToBap, colepiKaIuit
CJICAYIOLIHE 3aKPBITBIC MOJIS: HA3BAHUE TOBApa; Ha3BaHNUE (PUPMBI-M3TOTOBUTEIIS;
CTOMMOCTH TOBapa. [IpeaycMoTpeTs CBOWCTBA /ISt IOYy4YECHUS COCTOSHUS OOBEKTA.
Onucatp kinacc Ckiaj, coaepxkauyii MaccuB ToBapoB. O0eCeYnTh CIIeAYOLHe
BO3MOXKHOCTH: BBIBOJ HH(POPMALIUH O TOBApe 10 BBEACHHOMY HAaHMEHOBAHHIO; TIOUCK
IIOIXO/ISIIIETO TOBapa M0 HAMMEHOBAHMIO U LICHE.

15

B npunokeHny 1osap30BaTeNb MOKET CO3aTh 00BEKT Ki1acca L[BeTok, neronb3ys
kiaccsl Jlenecrok, Byron. Merosl uist paboThl ¢ 00bEKTaMHU JIOJKHBI COXPAHSTH,
WM3MEHSTH BCIO HEOOXOIMMYI0 HH(OPMAIIUIO KaK B TEKCTOBOM, TaK U B TpaduaeckomM
BHJIC.

23

B nmpuiioyxeHnH moIp30BaTeNlb MOKET CO34aTh 00BEKT Kiacca TypHCTHYeCKas
nyteBka. ChopMupoBaTh HAOOP MPEATIOKEHUN KIIUSHTY 110 BEIOOPY TYPUCTHYECKOM
MYTEBKH Pa3InYHOro TUMa (OTIbIX, IKCKYPCHUH, JICUCHUE, IIOMUHT, KPYU3 U T. 1.) AJIs
OINTUMAJBHOTO BEIOOpA. YUHTHIBATH BOSMOXKHOCTH BEIOOPA TPAHCIIOPTA, TIUTAHHS U
qucla AHel. Peann3oBats BEIOOP U COPTHPOBKY HAIMTPABICHHH.

16

B npuioxeHn# moJbp30BaTeNlb MOKET CO371aTh 00BEKT Kilacca JlepeBo, nucnomnb3ys
kimaccel Jluer, Betka. MeTo bl U1 ontucaHusi OOBbEKTOB JIOJDKHBI ITO3BOJISATH
COXpaHsATh, U3MEHATH BCIO HEOOXOANMYIO HH(POpMAIHIO 00 00bEKTE: IOCaKe,
o0pe3ke, MPUBUBKE KaK B TEKCTOBOM, TaK U B rpa)uuecKoM BUJE.

17

Co3znatb 6a30BbIil Ki1ace Point. B npuiiokeHHn M01630BaTENNb MOXKET Ha €0 OCHOBE
cosmars kiaccsl ColoredPoint u Line. Ha ocHoBe kiacca Line co3mars Kiraccsl
ColoredLine u PolyLine. Metoas! aiist paboThl ¢ rpaduuecKUMU 00bEKTaMK JT0JKHBI
TI03BOJIATH CO3JJAHUE, 3AIUBKY, YIAJICHHE, N3MCHEHHE [IBETa KOHTYPA, IIepeMeIlIeHHE.

24

Co3natb abctpakTHbIil Kinace Figura. B npuinoxeHuH mojibp30BaTelb MOXKET Ha €ro
OCHOBe co3/1aTh Kiacchl Triangle u Square. Ha ocHoBe kitacca Square co3iaTh Kiacce
ManySided. Metonp! 1uist paboTsl ¢ pUrypamu JOIDKHBI 00ECIeYnBaTh yCTAHOBKY U
IIOJTy4eHHE 3HAYCHUI BCEX KOOPMHAT, a TAKXKE U1l N3MCHEHHS I[BETA U ITOJTyIEHHS
TEKYILETO L[BETA; AJI TPEYrOJbHUKA — METO, BHIYMCIISIONIMI BO3MOXKHOCTh
IIOCTPOEHHS TPEYTOJIBHUKA; IS BCEX (PUTYp — METOJIbI MAaCIITAOMPOBAHHUS; JUIs
KBaJjpaTa ¥ MHOTOYTOJIbHIKA — METO/IbI 3aJIMBKH BHYTPCHHETO POCTPAHCTBA; IS
BceX (DUIyp — METO/IbI BBIBOJIA HA 33/IaHHYIO II0JIb30BATEIEM [OBEPXHOCTb U METO/IbI
yranenus (yHUYTOXKeHHs1, cTupanus) Gpuryp ¢ nosepxuoctu. Kmacc Triangle 00bsBHTD
3aKpPBITHIM KJIACCOM, HE HMEIOLUM HACIIEHUKOB.

18

B npuiiokeHHH MMOJIb30BaTENb MOXKET CO3/1aTh 00bEeKT Kiacca PoToanbooMm,
ucnosns3ys knaccel @otorpadus, Crpanuna. Metoas! s paboThl ¢ rpagUIecKUMu
00BEKTaMU JJOJDKHBI 00ECTICUUTh CO3JaHKe, YAAICHUE, PEIAKTHPOBAHHUE U IPOCMOTP.

19

B TIPUIJIOKECHUH I10JIb30BATCJIb MOXKET OIIMCATh KJ1acC KOMHaTa7 coz[ep)lcaumﬁ
CBCICHUSA O METPAXKE, BBICOTE IOTOJIKOB U KOJIMYECTBE OKOH. Onucatb METOIbI JJIA
CO3JaHusl, U3MCHCHMUS, BbIYUCIICHUS ITapaMETPOB (HaHpI/IMep, HJIOH_IaIII/I), 3aIlncCH,
TIOUCKa U COPTUPOBKHU B KaTaJIore.

25

B npuioxxeHn# NoIb30BaTeNlb MOXKET c03/1aTh Kitacc Phone, koTopblit cogepkut
OIIMCAaHKE eT0 TEXHUYCCKHX N1apaMeTPOB U PEall3yeT METOBI UL OTBETa Ha 3BOHOK,
COBEpILICHHS 3BOHKA, IPUEMa M OTIPABKHU COOOIIEHHs, paboThI ¢ (OTO M BUIEO U T.[.
Onpenenuts uepapxuto Tenedonsr, MoOmnbHbIe TenehoHbl, [IpoBoaHbie TenedoHsbI,
Cwmaptdonsl, Knonounsie Tenedonsl, durHec-uacsl, PUTHEC-OpacIeThL.

20

B npuniosxeHnu noap3oBaTenb MOXKET co31aTh kiace [loesn, cogeprxammii
CIIEYIONTYI0 HH(GOPMALHIO: IyHKT Ha3HAYCHHs, HOMEp 1oe3/1a (MOXKET CoIepkKaTh
OyKBbI U U(PBI, BPEMsI U IaTy OTIPABICHHUS, KOIHYESCTBO BATOHOB PA3JIMYHOrO THIIA
(nnaukapTtHbIX, 00mux, kyne, CB). [IpeaycMoTpeTh CBOWMCTBA AJIsl MOTYUYCHHUS

26

B nmpuiokeHnH MOIB30BATENb MOKET CO34aTh 00BEeKT Kitacca TpaHCIOpT.
Ompenenuts HepapXxuio MOJBIKHOIO COCTABA JKEIE3HOAOPOKHOTO TPAHCIIOPTA.
Co3natb naccaxupckuii noes. [logcunrars OOLIYIO YUCICHHOCTD MTACCAKHPOB U
Garasxa. [IpoBecTr COPTUPOBKY BaroHOB I0€3/1a HA OCHOBE YPOBHS KOM(OPTHOCTH.
HaiiTn B noe3ne BaroHsl, COOTBETCTBYIOIIHE 3aJaHHOMY HAIa30Hy apaMeTpOB
YHCIIA TTACCAXKHPOB.




27

B npunokeHn# mosabp30BaTellb MOKET CO34aTh 00BEKT Kilacca ABHAKOMITaHHS.
Omnpenenuts Hepapxuo caMoieToB. [IpoBecTi cOPTUPOBKY caMOJIETOB KOMITAHUH TI0
JanbHOCTH mosera. Haiftu camoneTr B KoMIIaHUH, COOTBETCTBYIOILUM 3aJaHHOMY
JMana3oHy MapaMeTpoB MOTPEOICHUS TOPIOYETO.

nporpammsl kak uepapxuu npouenyp. Amast OOIl ocHOBHBIM MPUHITUIIOM
SIBJISIETCS] OTCYTCTBHUE SIBHOTO OIMCAHUS MTOCIIEI0BATEIIBHOCTU ICHCTBHI
JUISL BBITIOJIHEHHS IPOTPaMMBbl.

28

B npunoxeHny mosap30BaTeNb MOKET CO31aTh 00BEKT Kilacca Takcomapk.
OmnpenenuTs HepapXxHIo JIErkoBbIX aBToMoOmIei. [IpoBecT copTupoBKY aBTOMOOHIIEH
napka 1o pacxoay Torinsa. HaiiTu aBTOMOOMIIb B KOMITAHHH, COOTBETCTBYIOLINI
3aJJaHHOMY JIMaINa3o0Hy IIapaMeTPOB CKOPOCTH.

29

B npunoxeHn# nosap30BaTellb MOKET co3aaTh 00bekT kiacca Kpenur. Chopmuposatsb
Ha0O0p MpPeUIoKEHUI KIMEHTY I10 LEJICBBIM KPEIUTaM Pa3IniHbIX OAHKOB IS
ONTHMAJIBHOTO BEIOOPA. YUUTHIBATH BO3MOXKHOCTH JJOCPOYHOTO ITOTAIlICHUS KpEeIUTa
W/MIN yBEJIUUYCHUSI KPEAUTHOM JIMHUK. Peann3oBath BEIOOp U MOMCK KpeAUTa.

30

B npusoxxenun noab30BaTesb MOXKET CO3/1aTh 00beKT Kiiacca CUeT U BHIIOIHUTD BCE
HeoOXoauMble eicTBrA. HeoOXoauMo yInThIBaTh CIEAYIOINE BO3SMOXXHOCTH: KIIMEHT
MOKET UMETh HECKOJIBKO CYETOB B OaHKE; CUET MOXKET ObITh OTKPBIT, 3aKPbIT; CYET
OTKPBIT C ONIPEIeIICHHBIMH YCIOBHAMH (CTaBKa, CpoK). Tpebyercst odecrieunTs
HAYUCIICHUE U CITUCHIBAHNE CYMM II0 cYeTaM, HAYMCJICHHE ITPOIIEHTOB B COOTBETCTBHE
C YCJIOBUSIMH cyeTa (IPOLIEHTHAS CTaBKa U CPOKU HAYHCIICHUS ), CIIUCBIBAHUE OTUIATHI
3a BesieHHe cyerta. Peanns3oBate He0OX0qUMBbIE OTHOLICHUS ¢ Kilaccamu Kiment, baHk,

TIpouumaiime mexcm, svibepume npasubHble 6apUAHMbL OMEEMa U
3anuuiume apymenmel, 000CHOBbIBAIOUfIE 8LIOOP OMEEMOE.
KintoueBbIMU IPUHIMIIAME 00BEKTHO-OPUEHTHPOBAHHOTO
HPOrPaMMUPOBAHHUS ABIISAIOTCS:

1 Abcrpakuus. MozenupoBanue TpeOyeMblX aTpuOyToB U
B3aHMoJIeicTBHII CyIIHOCTEN B BHJE KJIACCOB JJIsI OMPEIeIeH s
a0CTPAKTHOTO MPEJICTABICHHS CHCTEMBI.

2 Unxancymsanus. CKpbITHE BHYTPEHHETO COCTOSHUS M (PyHKIHI
00BEKTa 1 MPEJOCTABICHNE HOCTYMAa TONBKO Yepe3 OTKPHITHIN Habop
yHKIHiA.

3 HacnenoBanue. Bo3sMOXXHOCTb CO3/jaHHsl HOBBIX a0CTpaKkuUui Ha
OCHOBE CYIIECTBYIOIHX.

4 TTomumopdu3M. Bo3aMoXHOCTB peann3aliu HaclielyeMbIX CBOMCTB
WM METOZIOB OTIMYAIOLIMMHCS CIIOCO0aMH B PAMKaX MHOXECTBA
abcTpakiui.

5 ®opmanuzanust. OToOpaxkeHne pe3ylbTaToB MBIIUICHHS B TOYHBIX
MOHATHAX U YTBEPKICHHUSAX.

VK-1
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<Tema CaMOCTOATENBHO CHOPMYIHPOBAHA CTYACHTOM M YTBEPXKICHA Y
PYKOBOAMTENA>

BOHpOCLI JUsl IIPOBEACHUS HpOMC)KyTO‘IHOﬁ aTrecrallui B BHAC TCECTUPOBAHUA

npejAcTaBieHsl B Tabmue 18.

Tabnuua 18 — IpuMepHsIii iepedeHb BOIPOCOB ISl TECTOB

N Kon
Ne i/mt [IpumepHSBIH nepedeHb BOIPOCOB AT TECTOB
WHJMKATOpa
1 Ipouumaiime mexcm, golbepume npasuiIbHbLIL OMEEM U 3anuuiume YK-1

apaymenmol, 000CHO8bI8aIOWUEe 8bIOOP OMEemd.

Yem oTnmnyaercss 00bEKTHO-OPHEHTUPOBAHHBII CTUIIb
HOpPOrpaMMHUPOBAHUS OT CTPYKTYPHOro?

1 B cTpyKTYypHOM IpOrpaMMHPOBaHHH IIPOTPaMMa IPEICTABIICTCS KaK
Kak cucteMa 0ObeKTOB, B3aUMOAEHCTBHE KOTOPBIX CIIOCOOHO PEIIUTh Ty
iy nHyo 3aaa4y. B OOII Ha nepBbIii m1aH BEIXOAUT JIOTHKA,
TTOHMMAaHHE TI0CIIeI0BATEIbHOCTH BHIIIOIHEHNS ICHCTBUH I
JIOCTHIKEHHS TIOCTABJICHHOI LENH.

2 B cTpyKTYpHOM NpOrpaMMHUPOBAaHHUH HA NEPBBIN IJIaH BBIXOJUT
JIOTHKa, IOHUMaHKE T0CIIeJOBATEIbHOCTH BHIIIOHEHUS ICHCTBUN /I
JocTrkeHus nocrapiaeHHoi nenu. B OOII — BaxHee npencTaBuTh
TIPOTpaMMy KaK Kak CHCTEMY OOBEKTOB, B3aUMO/ICHCTBIE KOTOPHIX
CIOCOOHO PEeLIMTh Ty WM UHYIO 3aJady.

3 B cTpyKTYypHOM NPOrpaMMHUPOBAHUY Ha NEPBBIH IUIaH BBIXOAUT
BO3MOJKHOCTb TIOBTOPHOT'O HCIIONb30BaHus koaa. B OOII nexar
NPHHIMIBI HOCIEI0BATEIbHOH AEKOMIIO3UIIUN 0OBEKTOB,
B3aUMO/ICHICTBHE KOTOPBIX CIIOCOOHO PELINTH Ty MJIM HHYIO 3aady.

4 CtpyKTypHOE IPOrpaMMHPOBAHNE OCHOBAHO HA MOJIEJIU ITOCTPOCHHS

Ipouumaiime mexcm u ycmanosume coomsemcmeue. K kaswcootu
nosuyuu, OGHHOU 8 1e60M CMoNbYe, nodbepume cOOMEeMCmMEYIUY 0
NO3UYUIO 8 NPABOM cmodye.

1. Cucrema nmporpaMMupoBaHust | A. KOMIUIEKC IPOrPAMMHBIX

— 3TO CpPEJCTB, NpeHA3HAYEHHBIX JUIS
HOZAEPIKKH MPOTPaMMHOTO
IPOIYKTa HA NPOTAXKEHUU BCETO
)KU3HEHHOTO IIUKJIA 3TOTO
IpPOYKTa

2. Cucrema — 31O B. coBokynHOCTH
B3aMMOCBSI3aHHBIX JJIEMEHTOB,
00BEIMHEHHBIX B OJJHO LIEI0€ ISt
JIOCTHIKEHUSI HEKOTOPOH 11eTIH,
KOTOpasi OTPEEIISACTCS

HA3HAYCHUCM CHUCTCMBI

3. CucteMHOE MOJICIUPOBAHUE — | MEXKAUCIUIIIMHAPHOE

3TO HCCIIEIOBAHUE UCTIOIH30BAHUS
MOJIENeH TSl KOHLENTYaln3aluy
Y TIOCTPOCHUSI CHCTEM B OM3HEce
u UT-pa3paboTke.

VK-1

TIpouumaiime mexcm u ycmanogume nociedo8amenbHOCMs. 3anuuiume
coomeemcmayIowyI0 Noc1e0068amenbHOCmy GYK8 cle6a Hanpaso.
B 3aBucumocTH OT BuJ1a, MaclITaboB U MOTPEOHOCTEH NPOrpaMMHOTO
HPOEKTa OINpeJieNseTcs MOPsI0K Pa3paboTKH:
. Paspabotka 1 ananu3 TpeboBaHHit
. I[IpoextupoBanue
. Juzaiin
. Koguposanue
TectupoBanue
Buenpenue
. CompoBox/ieHue

Qmmgoawp

VK-1

Ilpouumaiime mexcm u 3anuwiume pazeepHymolii 000CHOBAHHDII

YK-1




omeem.
Kakwne HapaurMbl ¥ CTHJIM IPOrpaMMUPOBAaHUS IIOAACPIKUBACT C#

Ipouumatime mexcm, eblboepume npasuIbHbIL OMEEN U 3anuwume
apaymenmol, 060CHO8bI8aIOWUEe 8bIOOP OMEema.
N3menenue nporpamMmmuoro obecneuenus (I10):
1. Jro6oe u3menenue I10 sBisiercst MmomuduKaueii.
2. Jlro6oe m3menenue 10 sBisiercs MomuduKkanuei, Kpome
CIIy4aeB aJanTalyy.
3. U3meHeHus, KoTopsie HeoOxoanmo BHecTH B 10, cBs3aHBI ¢
UCIIPaBIEHHEM OIIHOOK B CHCTEME.
4. Usmenenne I10 nomxHO OBITH BBHIIIOJIIHEHO B
CIELMATU3UPOBAHHBIX IPUIIOKEHHUSX.

VK-2

omeem.

OnHMM U3 OCHOBHBIX CIIOCOOOB 3alMThI IpaB paspaboTurka [10
ABJIETCSA 3aKJII0UEHHE JoroBopa yciyr. Kakue nosunuu
B3anmozeicTBus paspaborunka 10 u 3aka3umka A0KHBI OBITH
OTpPa’KEHBI B JIOTOBOPE.

Ipouumatime mexcm, eblbepume npasuibHble 6aPUAHNILL OMEEmMa U
3anuwume apeymenmol, 000CHOBbIBAIOWUE BbIOOD OMBEMOB.
IIporpammuoe obecniedenue (I10) MOXKHO HaWTH B 3THX peecTpax:

1. Peectp poccuiickoro nporpamMmmHoro odecredeHus (MuUHIUpPHI);

2. Peectp nporpamm anst 9BM (Pocnarent, OUIIC);

3. Peectp 6a3 nannbix (Pocnarent, ®UIIC).

4. Peectp deaepanbHOro mporpaMMHOTO 00ECIeYCHHsI

(MuHIHOpSI).

VK-2
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Ipouumaiime mexcm, 6vibepume NPaAGULLHLLI OMEEN U 3ANUUUME
apaymenmol, 060CHO8bIBAIOWUE BbLIOOP OMEEmd.

[puMeHeHne MaTeMaTHYECKHX AJITOPUTMOB B ONTUMHU3AIUH U aHAJIH3E
MPOU3BOAUTENILHOCTH IPOrPAMMHOTO KOJIa TIOMOTaeT pa3paboTynKaM 1
HHXCHEepaM

1.cOKpaTUTh BpeMs BBIIIOJIHEHHUS IPOrPaMM, ONITUMH3UPOBATh
HCIIOJIb30BAHHE MAMSITH H PECYPCOB, @ TAKXKE CHU3UTh
JHEPronoTpedIeHHE.

2.0NTUMH3UPOBATH UCIIONB30BAHUE YEJIOBEUECKHUX (TPYIOBBIX)
PECypCoB, a TAKKe CHU3UTh SHEPTOMOTpedIieHe

3.CHHU3HUTH 3aTpaThl Ha OILIATy TPYAA [HEepPCOHAIAa KOMITAaHUH

4. yCKOPHTH BBINOJNHEHHE OM3HEC-NPOLECCOB KOMIAHHU

OIIK-1

Tpouumaiime mexcm u ycmanosume coomeemcmsue. K kasxicooi
nosuyuu, OaHHoIL 8 1e80M cmonbye, no0bepume cOOMEEMCMBYIOUYIO
no3uyuIo 8 npasom cmoabye.

1. Pa3pabotka 1O nomkHa
MPOU3BOAUTHLCS 0€3 CTOPOHHETO
10, ecau Ha €ro UCIIOIB30BaHUE
HET pa3peleHust
npaBooOIIaaTens.

A. Pazpenienne MOXHO
TIOJIy4UTh, 3aKITIOYHB
JIVIIEH3NOHHBIN TOTOBOP.

2. JIoroBOp 3aKITIOYAIOT KaK
OOBIYHBIM CTTIOCOOOM — B IPOCTOH
MTUCBMEHHOW (opMe, TaK U B
(hopme moroBopa npuCOeIMHEHNS
(cT. 428 TK PO).

B. Tekct norosopa MoxHO
TIOTIPOCHTH y IpaBOOOIagaTeNs
(BeHaOpa) WK TUCTPUOBIOTOpPA
(ecnu 3aKITIOYNITN
CyONHMIIEH3HOHHBIN I0TOBOP), &
TaKKe HaliTU Ha caiiTe
IpaBo00IaaTeNs UM B COCTaBe
nokymentauuu k 110, B Tom
4HCIIe P €r0 YCTAHOBKE.

3. HexoTopble OTKPBITHIE
JIIIEH3UH Jal0T BO3MOKHOCTD
ucnons3osath [10 6e3
OTpaHUYCHUI B CBOMX
pa3paboTKax, HO JaJeKO HE BCE.

C. C comepxaHueM psa
JIMLEH3UH MOYKHO 03HAKOMHTBCS
Ha caiite Open Source Initiative.

VK-2
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Ipouumaiime mexcm, gbloepume npasuibHvie APUAHMbBL OMEEMA U
3anuwume apeymenmol, 000CHOBbIBAIOWUE BbIOOD OMBEMOB.

B nporpamMMupoBaHUH HCHOIB3YIOTCS CIEAYIONIINE METO B
MaTEeMaTUYECKOT0 aHaJIM3a M MOJICITHPOBAHUS:

1. Mertoapl THHEHHOTO IPOTPAMMUPOBAHMUS.

2. T'papneHTHBIE METOBI.

3. DBOMIOLMOHHOE MOJIEIUPOBAHHE OCHOBAHO HA IMPUHIIUIIAX
€CTECTBEHHOr0 0TOOpA M AAPBUHCKOH 3BOJIIOLHH, TAE
TEHETUYECKUE AJITOPUTMBI IIPHUMEHSIOTCS ISl TeHEpaIlii HOBBIX
BapHaHTOB KOZA U 0TOOpA JIyqIIHX.

4. DKcrnepruMeHTaJIbHOE MOJEeIHPOBAHUE.

OIIK-1

Tpouumatime mexcm u ycmanogume nocie0o8amenbHoCmy. 3anuwume
COOMBEMCMEYIOWYI0 NOCLE008AMENLHOCb OVKE Ce6d HANPAGo.
Pazpaborka I10 B Poccuu BeImonHsAeTCS HA OCHOBAaHUY JJOTOBOPA YCIIYT.
Ba)kHBIMU O3ULIUSIMU, KOTOPBIE JOJDKHBI OBITH IIPONUCAHbI B IOTOBOPE
B OIPE/ICIICHHOM HOPSAIKE, SBIISIOTCS:

A. Onmucanue paboT ¥ CPOKH BBITIOTHEHHSI.

B. YTouHeHue OTBETCTBEHHOCTH CTOPOH.

C. IIpaBa Ha HHTEIUIEKTYaJIbHYIO COOCTBEHHOCTD.

D. Paciiupenne 00s3aTesibCTB 1 BO3MOYKHOCTh M3MEHEHHSI YCIIOBHH.

VK-2
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Ipouumaiime mexcm u ycmanosume coomsemcmeue. K kaswcoou
nosuyuu, OGHHOU 8 1e60M cmMooYe, noddepume cOOMEEMCMBYIOUYIO
NO3UYUIO 68 NPABOM cCmoabdye.

1. MeToanl TMHEHHOTO A. HaXOJIHUTH ONITUMAJIbHBIE
POrpaMMHUPOBAHUS MO3BOJISIIOT | 3HAYCHHS IEPEMEHHBIX U
OTpaHMYCHUI, ONTUMH3HPYS
XapaKTEePUCTUKHU KOJIa, TAKHE KaK
BpEMsI BBITIOJIHCHUS WIIN
oTpebICHNE MaMATH

2.I'panueHTHBIE METO/BI, TAKHE
KaK IpaJMeHTHBIH CITyCK,
HCTIONB3YIOTCS

B. Hax0XIeHUS JTOKaIbHBIX
ONTUMYMOB M ONTHMHU3ALUU
(hyHKIUH TPOU3BOIUTENLHOCTU
KoJa

3. DBOJIIOIIMOHHOE
MOJICIMPOBaHNE OCHOBAHO Ha
MPUHLHIIAX

C. ecrecTBEHHOro 0T60pa U
JIapBUHCKOH 9BOJIIOLIUH, T1IE
TEHETHYECKHUE aJTOPUTMbI
MIPUMEHSIOTCS AJIsI TeHepalnuu
HOBBIX BAPHAHTOB KOJia U 0TOOpa
JIY4IIUX.

OIIK-1

Ipouumaiime mexcm u 3anuwiume pazeepHymolii 000CHOBAHHbIIL

YK-2
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Ipouumaiime mexcm u ycmanosume nocie0o8amenbHOCMs. 3anuuiume
COOMBEMCMBYIOWYI0 NOCIe008AMENbHOCMb OYKE Cle6a Hanpaso.
HecmoTps Ha MosiBIIEHNE HOBBIX TE€HICHIINH, OCHOBHBIE 3TalIbl
paspabotku 1O ocTanuch HEeM3MEHHBIMU:

A. Omnmcanue 11eJeBOro NporpaMMHOI0 MPOAYKTA;

OIIK-1




. IIpoextupoBaHue MpoayKTa;

Pazpaborka npoykra;

. TectupoBanue yacTeii;

NHuTerpanus yacTeil U TeCTUPOBaHUE IPOIYKTA B LIETIOM;
CormpoBox/eHHE IPOTYKTA.

mTHUOw

D. (Nlog’N)

15

Ilpouumaiime mexcm u 3anuwiume pazeepHymuiii 000CHOBAHHDBIIL
omeem.

ITporpaMMuCT ABISIETCS BaXXHBIM ¥ BOCTPEOOBAaHHEIM CIICIIHAIICTOM B
IT-cepe, 061amarONUM yHHKATEHBIMY HABBIKAMHE M 3HAHISAMU B
CO3[IaHUH U pa3paboTke nporpammuoro obecneuenus. Chopmynupyere
OCHOBHBIC POJIU U 003aHHOCTH IPOTrPAMMICTA B COBPEMEHHOM
nH(popManOHHOM 00IIeCTBeE.

OIIK-1
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ITpouumaiime mexcm u 3anuwiume pazeepHymulii 000CHOBAHHDYII
omeem.

TMouck ob1ero snementa B K maccuBax pasmeproctu N.

HyCTB B Ka)KI[OI‘//I mape MacCUBOB COAECPIKUTCS TOJIIBKO OANH O6LLIHI>‘I JJIEMEHT. 3a KaKoe
MHWHHUMAJIBHOE aCUMIITOTUYCCKOE BPEMSI B 3aBUCUMOCTH OT N u K moxHO HaiiTn
06H1Hﬁ JUIA BCEX MaCCHBOB 3JIEMECHT B ClIy4ac, €CJIM MaCCUBBI HUKAaK HE yl'[Opi[,[lO'—ICHLI?

OIIK-6

16

Hpouumaﬁme mekcm, ebzﬁepume I’lpa@u]leblﬁ omeem u sanuuiume

apeymenmel, OﬁOCHOSblSa}Ou{M@ 6bl60p omeema.
Yro oznauaer O(N) st anropurma?
1. ANropuT™ He UMEEeT aCHMITOTHYECKOE OrPAaHHICHHE CBEPXY
2. ANropuTM HMeeT JIMHEHHBIH POCT CIIOKHOCTH
3. B])CM)I pa6OTI)I aIropuTMa 3aBUCHUT TOJIBKO OT ImapaMeTpa N u He oT 4ero
GombIe

4. AIIl‘OpI/ITM MMECT IIOCTOSIHHYHO CJI0O)KHOCTh PABHYIO HCKOTOpOﬁ KOHCTAaHT¢

OIIK-6
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Hpouumaﬁme mekcm, eblﬁepume npaesujibHvle eapudrmsl omeema u

sanuwiume apcymenmeal, oﬁocnoebma}omue 617160[) omeemoe.
ANropuTM OHHAPHOTO MOUCKA YHCIIA B CTPYKTYpe pa3sMepHOCTH N COOTBETCTBYET
CJIEYIOIIUM YTBEPIKACHUSIM:
1. Moxer GbITh peann30BaH IPHU IIOMOLIHA PEKYPCUBHON (HYHKIMK
2. Tlpu npuMeHEHHH K HEOTCOPTHPOBAHHOMY MacCHUBY BhlnosHsercs 3a O(N)
3. SIBusieTcs IPUMEPOM KaHOIO alrOpHTMAa
4. Tlpu paboTe ¢ OAHOHAIPABJICHHBIM CITHCKOM HE BBIIIOIHACTCS
rapantupoBanHo 3a O(logN)
5. Ecim nckomoe 4ncIo SBISETCSI MAKCUMYMOM, TO TI03BOJISIET HANTH €To B
maccuse 3a O(1)

OIIK-6
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Hpotmmaﬁme mexcm, 6bl6epume npaewzbnblzi omeem u sanuwiume
apcymennivl, 0606‘H06bl€a}01/l4u€ 8bl60p omeemada.

CKOJIbKO Pa3 BBIIOJHACTCS IPeoOpa3oBaHue THIIOB B ciieyromem kojge C++?
int A=10;
float B = (int) A/ 10;
boolC=A>10;
if (A)

5

B:
1.
2.
3
4

oLk WA

5.

OIIK-6
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Ipouumaiime mexcm u ycmanosume coomgsemcmsue. K kaxcooi
nosuyuu, OaHHOI 8 1e80M cmonbye, no0bepume cOOMEEMCMBYIOUYIO
no3uyuio 6 npasom cmoadye.

o2N) IIpu pasnu4HBIX UCXOJHBIX JaHHBIX
BpeMs paboThI aIrOpHTMA HE
NPEBBINIAET HEKOTOPOE 3HAUYCHHE

ON) Tlo3Bonser mpeanonoXuTh yABOEHUE
BpEMEHH PaboThl IPU YBEITHUCHUN
pa3MepHOCTH AaHHBIX Ha |

o(1) T'oBOpHUT 0 HEOOXOAUMOCTH JTHHEHHOTO
YBEIMYEHHs 3aTPaIMBaEMBIX PECYPCOB
MIPH aHAJIOTHYHOM POCTE Pa3MEPHOCTH
JIAHHBIX

O(N?) AcuMnToTHYECKask CII0KHOCTD
aJITOpUTMa COPTUPOBKU BCTaBKAMU I
CpEJIHETO Ciydast

OIIK-6
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Hpotmmaﬁme mexcm, 6b16€pum€ npaeuiibHovle eapuarnmol omeema u
3anuwiume apeymenmel, oﬁocyoebzeaiomue 6bl60p omeemoes.

IMoTokoBsIii <iostream> BBO/BBIBOJ OTINYAETCS OT (popMaTHpoBaHHOro <stdio.h>
BBOa/BeiBOAa C++ Tem, 4TO:

TToTOKOBBIH BBOJ/BBIBO HE MO3BOIISIET HOPMATHPOBATH JAHHbIE IS BHIBOJA
HaumenoBanneM OUOIHOTEKH, B KOTOPOI pealn30BaHbl METOIbI

PasnuuHbIM MEXaHHU3MOM PabOTHI € KJIaccaMu

DopMaTHPOBAHHBIN BBOJ/BBIBOJ TPeOYET yKa3aHHs THIIA JAHHBIX apIyMEHTOB
DopmMaTHpoBaHHbIN BbIBOJ <stdio.h™> He 103BONsET BHIBOAUTD JAHHBIC B
OyepHsIit MaccuB

M

OIIK-6
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Hpouumaﬁme meKkcm u ycmanoesume nociedosamenvHocms. 3anuuiume
coomeemcmeyrowyro NOCIe008aAMENbHOCHIb 6yK6 cresa Hanpaeo.

TpuBeuTe KIACCHI CI0KHOCTH B MOPSAKE yOBIBAHUS CKOPOCTH POCTA (CHAYalIa TOT,
4To 001aJaeT HauMeHbIIei ckopocTh pocTa pu N -> OECKOHEYHOCTB)

A. (N%logN)
B. (Nlog®N)
C. (N’log®N)

OIIK-6
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ITpouumaiime mexcm u ycmanosume coomsemcmeue. K kaswcootu
nosuyuu, OGHHOU 8 1e60M cMoOYe, nodbepume cOOMEEMCMBYIOUYI0
nO3UYUIo 6 NPasom cmoabye.

IIpuBeuTE B COOTBETCTBHE Pa3Mephl CTPYKTYp A3bika C++, B Oaiitax, 32 paspsaHas
cucremMa

1. struct DataStr1 A. 56
{
float N;
float Data[11];
short* ptr;

b

2. struct DataStr2 B.52
{

float Score;
char Name[20];
char Surname[30];

b

3. struct DataStr3 C.54
{

OIIK-6




double[6] Values;
float Mean;
DataStr3* next;

b

24 Ipouumatime mexcm u ycmanogume nocieoosamenvrocms. 3anuwume | OIIK-6
coomeemcmsyuyo nocIe008amenbHOCmy OYK6 clesa Hanpaso.

Pacrionokure cietyroniye CTpyKTypbl JaHHBIX 110 CKOPOCTH JIOCTYIIA K 3JIEMEHTY 110
€ro HoMepy B CTPYKTYype:

Maccus

OJ1HOHaNPaBJIEHHBIN CITMCOK

JlepeBo (XpaHEHHE B MACCHBE TTOCJICI0BATEIBHO 1O YPOBHSM)
JIByHanpapIeHHEBIH CIIMCOK

vowp

Hanucats nporpamMmy, o3BOJIAIOLLYIO BBINOJIHATE CAEAYIOIINE AEHCTBUS:

* co3nath 00beKThI Ki1acca WORKER ¢ moMoIIbio eperpykeHHbIX KOHCTPYKTOPOB
Kj1acca;

* BBIBECTH Ha 9KpaH (hamMuinio pabOTHHKA, €CIIN CTaXK ero paboThl MPEBbILIACT
3HaUECHHE, BBeICHHOE uepe3 unrepdeiic. BeiBoa cBenennii o corpyHuke 10JKeH OBITh
BBIIIOJIHEH COOTBETCTBYIOLIMMH METOIAMH Kjlacca.

IIpumeuanue:

Cucrema OLIEHUBAHUS TECTOBBIX 3a/IaHUI:

1 Tum) 3agaHne KOMOMHUPOBAHHOTO THIIA C BIOOPOM OJJHOTO BEPHOI'O OTBETA M3 YETHIPEX MPEITOKEHHBIX U
0060CHOBAHHEM BHIOOpA CYMTACTCS BEPHBIM, €CIIU IIPABHIIBHO yKa3aHa Lu(pa U MPUBEICHbI KOHKPETHbIC
apryMEHTbI, HCIIOJIb3YeMbIe IIPH BbIGope oTBeTa. [ToJHOE COBIIaICHUE C BEPHBIM OTBETOM OLlCHUBAeTCs 1 Gaiuiom,
HEBEPHBIil OTBET WK ero 0TCyTcTBUE — 0 GasIoB.

2 tun) 3azaHne KOMOMHUPOBAHHOTO TUIA C BBIOOPOM HECKOJIBKHX BaPHAHTOB OTBETA U3 MPEIOKEHHBIX H
Ppa3BepHYTHIM 000CHOBAHMEM BBIOOPA CUMTAETCS BEPHBIM, SCIIM MIPABMIIBHO YKa3aHbI LIU(PbI U IPUBEACHBI
KOHKpETHBIC apTyMEHTBI, HCII0JIb3yeMbIe TIpU BbIOOpe 0TBETOB. IT0IHOE COBIaICHUE C BEPHBIM OTBETOM
oneHuBaeTcs | 6assioM, eciii JOMYIIEHb! OIUOKH WK OTBET OTCYTCTBYET — 0 GajuioB.

3 Tum) 3aJaHue 3aKPHITOrO THIIA HA YCTAHOBICHUE COOTBETCTBUS CUATACTCSI BEPHBIM, €CJIU YCTAHOBJICHBI BCE
COOTBETCTBUS (II03UIIUH M3 OJJHOTO CTOJIOIA BEPHO COMOCTABJICHBI C MO3UIMAMHU JIpyroro croibua). [Toanoe
COBIIAJICHHE C BEPHBIM OTBETOM OLICHHBAETCs | OaaaoM, HEBEpHbIH OTBET MM €ro oTcyTcTBHe — 0 GauioB.

4 tun) 3aaHue 3aKPHITOTO THIIA HA YCTAHOBJICHHE MOCIIE0BATEIbHOCTH CYMTACTCS BEPHBIM, €CIIN NPABUILHO
yKa3aHa BCs TOCIIEI0BaTeNbHOCTS U(p. [TonHoe coBnaseHne ¢ BEpHBIM OTBETOM OLEHHBaeTCs | GamioM, eciu
JIOITYIIEHBI OIINOKM UITH OTBET OTCYTCTBYET — 0 GauioB.

5 i) 3aJaHue OTKPBHITOTO THIIA C PA3BEPHYTHIM OTBETOM CYMTACTCSI BEPHBIM, €CIIM OTBET COBIIAAET C ATAJIOHHBIM
10 COICPIKAHMIO U MOJHOTE. IIpaBUIIbHBII OTBET 3 3a/laHKe OLICHUBACTCS B 3 Gaiuia, eclii JIOMyIIeHa O/(Ha OLIHOKa
\ HETOYHOCTS \ OTBET MPABHJIbHBII, HO HE MOJHBIN - | 6an, ecnu gomyuieHo Gonee 1 omubku \ oTBeT
HENpaBHIbHBI \ 0TBET OTCYTCTBYET — () Gasios.

[lepedyeHb TeM KOHTPOJIBHBIX pabOT MO MUCHUIUIMHE OOYYAIOLIMXCS 3a0YHOH (HOpPMBI
o0yueHHs, pecTaBieHbI B Tabnuie 19.

Tabmuua 19 — IlepeueHb KOHTPOJILHBIX PabOT

Omnucats kiacc ¢ umeHeM TRAIN, coxeprkamiuii cieayromue nos:

* Ha3BaHME ITyHKTa Ha3HAYCHUS;

* HOMEp 10e3/1a;

* BpeMs OTIpaBIieHUs] (MOXKHO YHCIIOM).

Hanwucars nporpaMmy, BEIIOJHSAIONIYIO CIEAYIOLIE ACHCTBU:

* BBOJI 4epe3 HHTepdeiic JaHHBIX A1 co3aanus 00bekToB kiacca TRAIN ¢ momotipio
neperpyKeHHbIX KOHCTPYKTOPOB KJiacca,

* BBIBOJ] Ha 3KpaH HH(OPMALIMHK O M0E3/1¢, OTIPABIISIOLIEMCS ITOCIIC BPEMEHH,
BBEJICHHOTO C KJIABUATYPhl BPEMEHH (€CJIH TAKUX TT0E3/I0B HET, BHIBECTH
COOTBETCTBYIOIIIEE coolIIeHne). BriBo HHpOpMaNNK 0 moe3ze T0JKeH ObITh
pean30BaH COOTBETCTBYIOIMMH MeTonaMu kiacca TRAIN.

Omnucarts knacc ¢ umeneM MARSH, coneprkamuii ciietyromue mos:

* Ha3BaHME HAYaJIbHOTO ITyHKTAa MapIIpyTa;

* Ha3BaHHE KOHEYHOTO IIyHKTa MapLIpyTa;

* HOMEp MapupyTa.

Hanucats nporpaMmy, BBITNOTHAOIIYIO CIIEAYIOLINE AeHCTBUS:

* BBOJI C KJIaBHATYpHI IaHHBIX JUIS co3/1aHusl 00beKkToB Kiacca MARSH ¢ momomsio
HeperpyKeHHbIX KOHCTPYKTOPOB KJIacca,

* BBIBOJ] Ha 3KpaH HH(OPMALMK O MaplIpyTe, HOMEP KOTOPOTro BBE/ICH C KJIaBUATYPBI
(ecnm TaKMX MapIIPyTOB HET, BEIBECTH COOTBETCTBYIOMIEE coodmieHue). BrBox
BBITIOJTHUTH BBI30BOM COOTBETCTBYIONIMX MeT0/10B kijacca MARSH.

Omnucats ki1acc ¢ umeHeM NOTE, coaeprkamuii cieayromue moss:

* bamuust, UMs;

* HoMep TenedoHa;

* 1aTa POXKICHUSI.

Hanmcats nporpaMmy, BEIITOJHSIONIYIO CIIEAYIOLIHE ACHCTBU:

* BBOJI C KJIaBHATYpHI JaHHBIX U1 co3/iaHusl 00bexToB kiacca NOTE ¢ nmoMonipro
neperpyKeHHbIX KOHCTPYKTOPOB KJiacca,

* BBIBOJ] Ha 3KpaH HH(OPMALMHK O YeJIOBeKe, HOMep Tele)OHa KOTOPOTro BBEICH C
KJIaBHATYPBHI (€CIIM TaKOTO HET, BRIBECTU COOTBETCTBYIONIEE coodmieHue). BeiBoa

BBITIOJIHUTH BBI30BOM COOTBETCTBYIOMMX MeTo10B Kiacca NOTE.

Ne /i | IlepedeHb KOHTPOJIBHBIX paboOT
2 cemecTp
1 | AJNTOpHUTMBI C HCIOIb30BAHUEM PEKYPCHH U IIUKIIOB
3 cemectp
1 Omnucars kiace ¢ umeHeM AEROFLOT, coaeprkammuii cneayromue moss:

* IyHKT HA3HAUCHHUS peiica;

* HOMED peiica;

* THII CaMOJIETa.

PazpaboTats npuioxeHne i peaau3aliy ClIeIyomuX AeHCTBUHA:

* co3natb 00bekThI Kitacca AEROFLOT ¢ moMoIibio neperpyKeHHbIX KOHCTPYKTOPOB
KJacca;

* UCIIOJB3Ysl COOTBETCTBYIOIIME METO/IbI KITacca MOIYyYUTh HHPOPMALHIO O TYHKTE
HA3HAYCHUs], TUIE CAMOJIETa MM COOOLIeHHE 00 OTCYTCTBHH TAKUX PEHCOB AJIs
BBEJICHHOTO T10JIb30BaTeNEeM HOMEp peiica.

Onucatp ki1ace ¢ umeHeM ZNAK, coaeprkaiiuii cieayromue nos:

* hamuITHsL, UMs;

* 3HaK 30/71aKa;

* 1aTa POXKJICHUSI.

Hanwmcars nporpaMmy, BEITOJHSIONIYIO CIEAYIOLINE ACHCTBU:

* BBOJI C KJIaBHATYPBI IaHHBIX IS cO3/1aHusl 00beKTOB Kiacca ZNAK ¢ momorso
TIeperpyKeHHBIX KOHCTPYKTOPOB KJ1acca;

* BBIBOJ] Ha 3KpaH HH()OPMALIMH O JIFOJSIX, POAUBIIMXCS MO 3HAKOM, Ha3BaHUE
KOTOPOT'O BBEJICHO C KJIaBHATYPHI (€CJIM TAaKUX HET, BBIBECTH COOTBETCTBYIOLICE
coo0eHne). BeIBO/1 BEINOTHUTH BEI30BOM COOTBETCTBYIOMIMX MeT010B Kiacca ZNAK.

2 Omucarts kiaace ¢ uMveHeM WORKER, coneprkammii cnegyromue nosst:
* (haMuITHs ¥ MHULUAIbl paOOTHUKA;

* Ha3BaHME 3aHMMAaeMOH JOKHOCTH;

* roJ] IOCTYILIEHUsI Ha paboTy.

Omnmucats knace ¢ umereM PRICE, conepaxamuii cienyromye moss:
* Ha3BaHME TOBAPA;

* Ha3BaHME MarasuHa, B KOTOPOM MPOAAETCs TOBAp;

* CTOMMOCTB TOBapa B pyOIIsix.

Hanucats nporpaMmy, BBINOJHSAOLIYIO CIEAYIOLINE AeHCTBUS:




* BBOJI C KJIaBHATYPhI AaHHbBIX AJIsI co3nanus 00bekToB kiacca PRICE ¢ momorbio
HeperpyKeHHbIX KOHCTPYKTOPOB Kilacca;

* BBIBOJ Ha DKpaH HH(popMaLuK 0 TOBape, Ha3BaHHE KOTOPOTO BBEACHO C KIIaBUATYPhI
(ecnu TaKMX TOBapOB HET, BEIBECTH COOTBETCTBYHOLIEE cooOIIeHNne). BbiBoa
BBIIIOJIHUTh BBI30BOM COOTBETCTBYIOLIMX MeTO/10B Kiacca PRICE.

8 Onucars knace ¢ umeneM ORDER, conepskaimuii cineyromue nosns:

* PacueTHbIH CYET IJIATeNbIINKA;

* PACYETHBIN CUET NOIydaTes;

* iepeducisieMas CymMMa B pyOIIsx.

Hanucats nporpaMmy, BBINOJHSAIOULYIO CIEAYIOMINE AEHCTBUS:

* BBOJI C KJIaBHATyPBI JAHHBIX AJIs CO3JaHHUs 00BEKTOB Kiacca ¢ IOMOILBIO
NEPETPYKEHHBIX KOHCTPYKTOPOB KJlacca;

* BBIBOJ] Ha 9KpaH HH(GOPMALU O CyMMe, CHATOM C PacUeTHOTO CYeTa IIaTeNbIInKa,
BBEJICHHOT'0 C KJIaBHATypbI (€CJIM TAKOI'O PACUETHOI'O CYETA HET, BHIBECTH
COOTBETCTBYIOIIEE COOOIIEHHE). BBIBO/I BBITIOIHUTE BEI30BOM COOTBETCTBYIOIIHX
metonoB ki1acca ORDER.

10.4. Meroguueckne  Marepualbl, — ONPEACIAIOMNE  HPOLEAYpPHl  OIEHMBAHUS
WHIMKATOPOB, XapaKTEePU3YIOUIMX JTanbl (OPMUPOBaHHMS KOMIIETCHLMII, COAep)Katcsi B
JIOKAIBHBIX HOpMAaTUBHBIX akTtax [ YAII, permaMeHTHpYIOIIMX NOPAIOK M  HPOLERypy
TIPOBEJICHUS TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH M MPOMEXXYTOYHOM aTTecTalluy 00yJaromuxcs
T'YAIL

11. MeTtoanueckue YKa3zaHus [Jist 06y11a}0nmxc;1 110 OCBOCHHUIO TUCIIUITIIMHBI

11.1. Meroguueckue yka3zaHus njas OOy4yalOIIUXCS II0 OCBOEHUIO JIEKIMOHHOTO
Mmarepuaa

OCHOBHOE Ha3HA4YCHHE JICKIIMOHHOTO MaTepuaia — JIOTHYECKH CTPOIHOe, CHCTEeMHOE,
riy0OKoe M SICHOE H3JI0KeHHE ydeOHOro marepuana. HaszHaueHne COBPEMEHHOM JCKIMU B
paMKax JUCLUUIUIMHBI HE B TOM, YTOOBI IMOJIy4UTh BCIO HH(OpPMALHUIO [0 TEME, a B OCBOCHHU
(yHIaAMEHTAJBHBIX [POOJEM [MCUUIUIMHBL, METOJOB HAy4YHOrO MO3HAHMS, HOBEHIINX
JOCTIDKCHUH Hay4qHOW MbICIU. B yueGHOM mpolecce JIEKIHs BBIIOIHAET METOAOIOTHYECKYIO,
OpraHM3alOHHYI0 U MH(GOPMAIIMOHHYIO (YHKIMHU. JIeKIus pacKpbIBaeT MOHATHHHBIA anmapaT
KOHKPETHOW 00JacTH 3HaHUs, €€ NpOoOJEMbl, JaeT IIENBbHOE IMPEACTABICHHE O IMCLUILINHE,
MOKa3bIBaCT B3aUMOCBSI3b C IPYTHMMH JUCHHUIUIMHAMH.

IInanupyemble pe3yabTaThl IPU OCBOCHUH 00YYAOUIMMHUCS JICKIIMOHHOTO MaTepHaa;

— TIONYYeHHWE COBPEMEHHBIX, LIEJIIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHUH, YpPOBEHb
KOTOPBIX OIpeielsIeTCs LeJICBOW YCTAHOBKOM K KaX10i KOHKPETHOI! TeMe;

— IOJIyYCHHE OIbITa TBOPYECKON pabOThl COBMECTHO C MPENOaBaTENIEM;

— pa3BuTHE NPO(ECCHOHANBHO-IENOBBIX  KayecTB, JIOOBH K TNpeaMery |
CaMOCTOSITEILHOTO TBOPYECKOTO MBIIIICHHSI.

— MosIBJICHHE HEOOXOIUMOr0 HHTepeca, HEOOXOAUMOro Il CAaMOCTOSITENIbHOM PaboThI;

— TONyYyeHHE 3HAHMH O COBPEMEHHOM YPOBHE pa3BUTHSI HAayKH U TEXHHKH U O
MIPOTHO3€ MX Pa3BHUTHS Ha OJDKAMIINE OB,

— HAYYUThCS METOJMYECKH o0pabarhiBaTh Marepuai (BBLACIATH TJIABHBIC MBICIH U
MOJIOXKECHHs, IPHUXOIUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATH HX B  Pa3IMYHbBIX
(hopMyITHpPOBKaX);

—  IMOJyYeHHE TOYHOTO MOHUMAHHsS BCEX HEOOXOJUMbBIX TEPMUHOB M HOHSTHI.

JlekuoOHHBI  MaTepuad MOXET CONPOBOXKAATHCS JEMOHCTpaledl ClnaloB U
HCIOJIb30BaHUEM DAa3JaTOYHOr0 MaTepuana IpH IMPOBEICHHH KOPOTKHX JHMCKYCCHH 00
0COOEHHOCTSIX MPUMEHEHHS OT/ICIIbHBIX TEMATHK 110 JUCLHUIUINHE.

CrpyKTypa MpeaocTaBIeHus JISKIIMOHHOTO MaTepHaa:

— BcerynurenbHas 4acTh onpeenseT Ha3BaHHE TEMBbI, IJIaH U eI JIEKIUH.

— B ocHOBHOI1 yacTu peanmsyeTcsi Cofep’kaHnue TEMbI, BCE TTIaBHBIC Y3JI0BBIC BOIPOCHI,
paccMaTpuUBalOTCA MPHUEMBI W TEXHOJNOTMM TEKyIOIeH TeMbl C MpPUMEHEHHEM CpEICTB
Bu3yanm3anuu. Kaxnplii Bompoc 3akaHYMBAaeTCd KpPaTKMMH — BBIBOJAMH, JIOTHYECKH
MO/IBOASALIMMHU CTYACHTOB K CIEIYIOIIEMY BOIIPOCY JEKLUH.

— 3akmrounTensHas 4acTh 0000m[aeT B KpaTKUX (POpMyJIMpPOBKAax OCHOBHBIC WHJEH
JIEKIIMH, JIOTHYECKH 3aBepIlasi €¢ KaK [[eJIOCTHOE PACCMOTPEHHE TEMBI.

11.2. Meroauueckue ykazaHHs Uil OOY4YaroOLIUXCS MO IMPOXOXKICHHUIO MPAKTHYECKUX
3aHATHH (eciu npedycmMompeHo yueOHbiM NAAHOM NO OaHHOU OUCYUNIUHE)

IIpakTHueckoe 3aHATUE SABIAETCS OJHOH U3 OCHOBHBIX (GOpPM OpraHM3alUu y4eOHOro
Hpolecca, 3aKII0YaoIasics B BHINOTHEHUH 00y4arolUMUCS MO/ PYKOBOJICTBOM NPENoaaBaTes
KOMIUIEKCa Y4eOHbIX 3aJlaHUM C LEIbI0 YCBOGHHS HAay4YHO-TEOPETHYECKHUX OCHOB Yy4eOHOM
JIMCLUIUTHHBL, TPHOOPETEHNs] YMEHUH M HABBIKOB, ONBITA TBOPUECKOH J1EATEIBHOCTH.

Lenblo mpakTUYECKOro 3aHATUSA U1 00y4aIOIErocs SBIAETCS IPUBUTHE 00ydaroMIUMCs
YMEHHUH U HABBIKOB IPAKTUYECKOH AEATENLHOCTHU 110 U3y4aeMOH IUCIHILIUHE.

ITnanupyemble pe3ynbTaThl IPH OCBOGHUN 00YUAIOIIUMCS IPAKTUYECKUX 3aHATUH:

— 3aKpeluieHue, yriyOneHue, paclIUpeHHe U AeTalu3alus 3HAHUH IIpU pelleHUuH
KOHKPETHBIX 3a]1a4;

— pasBUTHE I[O3HABATEJIbHBIX CIOCOOHOCTEH, CaMOCTOATENBHOCTH  MBILIICHUS,
TBOPYECKOH aKTUBHOCTY;

— OBJAQJCHHE HOBBIMH METOJAMHM M METOIMKAMH M3y4eHHs KOHKDETHOU ydeOHOMH
JTUCLUILTHHBI;

— BbIpabOTKAa CHOCOOHOCTH JIOTMYECKOTO OCMBICIEHHs IIOMYYEHHBIX 3HAHUH s
BBIIIOJIHEHHS 3aJaHUI;

— oOecrieyeHHe PalMOHATIBHOIO COYETAHHUs KOJUIEKTUBHOM U MHAMBHIYalbHOH (opm
00y4eHus.

TpeboBanus K MPOBEJICHUIO NPAKTHYCCKUX 3aHATHI
Obsi3amenvHo 071 3an0HeHUs: npenodasamenem

11.3. Meroauueckue yka3aHusi Uil OOyYarOLIMXCS I10 BBIMOJHEHHIO J1a00paTOPHBIX
pabot

B xozme BbINOJHEHUsT 1a0OPATOPHBIX PAbOT OOYYAIOIIMICS [OKEH YIIIyOUTh U
3aKpeNUTh 3HAHUS, NPAKTHYECKHE HABBIKU, OBJAIETh COBPEMEHHONW METOAMKOH M TEXHUKOMH
IKCIIEPUMEHTa B COOTBETCTBUHM C KBaJIM(HMKAIMOHHON XapaKTEPUCTUKOH oOydaromerocs.
BeimonHenne 1ab0paToOpHEIX PabOT COCTOMT M3 3KCIEPHUMEHTAIbHO-IIPAKTHYECKOH, pacyeTHO-
AHAJIMTHYECKOM YacTell U KOHTPOIbHBIX MEPOIPUSATHIL.

BeinonHenne 1abopaTopHbIX pabOT 00yYaroLMMCs SIBISETCS HEOTHEMIIEMOH YacThIO
W3YYCHUS] JUCUMIUIMHBI, ONpeNeIseMOld y4eOHbIM IUIAHOM, W OTHOCHTCSI K CpEICTBaM,
00ecreYnBaIOIIM PELICHHUE CIISYIOIIMX OCHOBHBIX 3a/]a4 00y4aloIerocs:

— mnpuoOpeTeHHe HABBIKOB HCCJICIOBAaHMS IIPOLIECCOB, SBICHUA U OOBEKTOB,
H3y4aeMbIX B PaMKax JaHHOM JIHMCUHUILINHEL,

— 3aKpeIvIeHHe, Pa3BUTHE M JETalM3alus TEOPETHMUYECKMX 3HAHMH, MOJIYyYSHHBIX Ha
JICKLHSX;

— TOJy4YeHHE HOBOH MH(OPMALMH MO U3y4aeMON JTUCLMILIMHE;

— nOpuoOpeTeHHe  HaBBIKOB ~ CaMOCTOSATENIbHON  paboThl ¢ J1a0OpaTOpHBIM
00opysoBaHHEM U IPUOOpaMHU.

3aganue U TpeOGOBaHNS K IPOBEACHHIO J1a00paTOpHbIX paboT
Y4ebHo-MeToqu4YecKoe MOCoOUe € 3aJaHusIMU K J1a0OpaTOpHBIM paboTaM HMeEeTcsl B

3NeKTpOoHHOI 6ubnmoreke 'Y AIT:



OCHOBBI IPOrPaMMHPOBaHHS : [ DJIEKTPOHHBIN pecypc] : y4eOHO-MEeTOIMUECKOe Oco0He
/ coct.: H. B. borocnosckasi, A. B. bpxe3oBckuil. - DnekTpoH. TekcToBble AaH. - CII6. :
[6. n.], 2019. - 95 c. - Cucrem. tpeboBanus: ACROBAT READER 5.X. - 3arun. ¢ Tuty.
JKpaHna. - b. 1.

Crpykrypa u hopMa oTueTa 0 1a60paTOpHOM padboTe

OtyeT 0 BBINOJHEHNH JTAGOPATOPHON pabOThl AOJDKEH BKIIOYATH CIAEAYIOIINE TTO3UIHH:
MOCTaHOBKY 3aJlaud, OIMCAHHE MCCICAYEMOH MpoOJIeMbl, HOIIATOBOE OIUCAHHE TEXHOJIOTHU
BBITIOJIHEHHSI C HEOOXOAMMBIMH KOMMEHTAPHUSIMH K TPOTPAMMHOMY KOJY, Pe3YJIbTaThl H
BBIBOJIBI.

TpeboBanus k ohopMIEHHIO OTYETA O 1a0OPATOPHOI padoTe
Wsnoxenne texcta U opopMmileHHE paboThl cieayeT OQOpMILSITH B COOTBETCTBHH C
TpeOoBaHuUsIMH, TpecTaBieHHbIMU Ha caiite I'YAIT https://guap.ru/regdocs/docs/uch

11.4. Meroguueckue yka3aHus I OOydaloIIMXCS IO IIPOXOXKAEHUIO KypCcOBOTO
MPOCKTUPOBAHMSI/BBITIOJIHEHHS KYPCOBOI pabOThI

KypcoBoii nmpoekt/ paboTa NpoOBOIUTCS C LENbI0 (OPMUPOBAHUS Y OOYUYArOIIMXCS OTbITA
KOMIIIEKCHOTO PEIIeHNs KOHKPETHBIX 3324 IPO(heCCHOHAIBHON e TEBHOCTH.

KypcoBoii mpoekT/ paboTa M03BOJSIET 00yYaroLIeMyCsl:

— CHCTEMATH3HPOBAaTh W 3aKPEHHTh IIOJNYYCHHBIE TEOPETHYCCKHE 3HAHUS U
NPaKTHYECKHE YMEHUS 1O TNPOQPECCHOHANBHBIM y4YEOHBIM JAWCLMIUIMHAM M MOIYJISIM B
COOTBETCTBHY C TPEOOBAHMAMU K YPOBHIO IIOATOTOBKH, YCTAHOBICHHBIMU IPOTPaMMOil yaeOHOM
JUCUMIUIMHBI,  NPOTPaMMOH  MOATOTOBKM  CHELMAINCTAa  COOTBETCTBYIOIIETO  YPOBHS,
KBaJH(pUKALNH;

— INPHUMEHHUTb MOJIYYCHHBIC 3HAHUS, YMEHHMS M NPAKTHYECKMH ONBIT MPU PELICHUU
KOMIUIEKCHBIX 3a]1a4, B COOTBETCTBHH C OCHOBHBIMH BHJaMHU NPO(ECCUOHATBHONH NesSTEeNbHOCTH
I10 HAIIPABJICHUIO/ CIICNUAILHOCTH/ IPOrpaMMe;

—  yr1yOHuTb TEOPETHYECKHE 3HAHUS B COOTBETCTBHH C 3aJaHHOH TEMOH;

— chopMupoBaTh yYMEHUS [NPUMEHATb TEOPETHUYECKHE 3HAHMS IPU  PELICHUU
HEeCTaH/IapTHBIX 3a/]a4;

— chopMUpOBaTh yMEHHS pPabOThl CO CIELHAJIFHON JIUTEPATypOH, CIPABOYHOM,
HOPMATHBHO M NPaBOBOW JIOKyMEHTAIMEH 1 MHBIMU MH()OPMAIIMOHHBIMH UCTOYHUKAMU;

— chopmupoBath yMmeHHS (GOPMYJIHPOBATH JIOTHYECKH OOOCHOBAHHBIC BBIBOJBI,
NPEUI0KEHNS U PEKOMEHIAINH TI0 PE3y/IbTaTaM BBIIOJIHEHHs paOOTBI;

—  pa3BHUTH IPOHECCHOHANBHYIO MICHMECHHYIO U YCTHYIO Pedb 00y4aIoNIerocs;

— Ppa3sBHUTb CHCTEMHOE MBIIUICHHE, TBOPUYECKYI0 HHHLHATHBY, CaMOCTOSTEIbHOCTS,
OPraHU30BaHHOCTb M OTBETCTBEHHOCTD 3a IPUHUMAEMbIE PELICHHUS;

— chopMupoBaTh HaBBIKM IUIAHOMEPHOI peryiasipHoOi paboThl HajJ pEIICHHEM
MOCTaBJICHHBIX 3a/1ay.

CTpyKTypa MOsACHUTEIbHOM 3aMMCKH KYPCOBOTO MPOEKTa/ paboThl

[lp  BBINONHEHMH KypcOoBOW pabOThI — mHpeiaraeTcss —CleAylomas CTpyKTypa
MOSICHUTEILHOM 3aIHCKH.
3anaHue Ha KypcoBYH paboTy.

Bsenenue.

1. INocranoBka 3aaauu, ONMCAHHUE IIPEAMETHON 00NACTH.

2. AmnHanu3 u BEIOOpP CPEICTB pealn3alii MpoeKTa.

3. Jlnarpamma kinaccoB Ajs pa3padaTeiBaeMoOii ONOIHOTEKH.

4. ITporpaMMHBIH KOZ KJIACCOB ¢ KOMMEHTAPUSIMHU.

5. HWnTepdeiic npunoxenus, pa3paboTaHHBI HA OCHOBE OUOIMOTEKH KIIACCOB.

3akIIroueHue.
CHHUCOK HCIOb30BaHHBIX HCTOYHUKOB.

TpeboBanust K 0GOPMICHHIO MOSCHUTESILHON 3aIMCKH KYPCOBOTO MPOEKTa/ pabOThI
3armicka K KypcoBoii pabote 0GpopMIIIeTCsS B COOTBETCTBHH C IIA0JIOHOM TIPUBEICHHOM
Ha caiite I'YAII B pa3nene Hopmatusnas noxymenranus https://guap.ru/regdocs/docs/uch.

11.5. Meroauyeckue yka3zaHust [l OOYYaIOIIMXCS O MPOXOXKACHUIO CAMOCTOSTEILHON
paboTsI

B xone BBIMONHEHUS] CAMOCTOSITEIBHOW PaOOThI, 0OYUYarOLIHIACS BBIIONHIET PaboTy Mo
3aJlaHUI0 M IIPU METOJMYECKOM PYKOBOJCTBE IPEIOJaBaTess, HO 0e3 ero HermocpeiCTBEHHOTO
y4acTHs.

Jlnst oOy4arommxcst mo 3a04Hoi GpopMe 00ydeHus1, CaMOCTOsATEIbHAsE pab0Ta MOXET BKIIIOYATh B
ce0st KOHTPONIBbHYIO paboty. [lepedeHb KOHTPONIBHBIX paboT npeacTaBiieH B Tabmmie 19.

B mporecce BBINOJNHEHHSI CaAMOCTOSITENBHOM paboThl, y oOydaromerocs (popMHpyeTcs
Le1eco00pa3Hoe IAHUPOBaHKUE Pabouero BPEMEHH, KOTOPOE IO3BOISET UM Pa3BUBATh YMEHHMS
U HaBBIKM B YCBOCHHM M CHCTEMATH3alMU MPUOOPETAEMBIX 3HAHUH, 00ECIeYMBaeT BBICOKHUIA
YPOBCHb YCIIEBAEMOCTH B IEpUON OOYdYCHHS, IIOMOraeT IOAYYUTh HABBIKM MOBBIICHHS
pOoQeCCHOHATIBHOTO YPOBHSI.

MeToanMuecKUMH ~ MaTepuajaMH,  HAlpaBiSION[MMH  CaMOCTOSTENIbHYI0 — padoTy
00y4aroUIMXCs, SBISIOTCS:

—  yueOHO-METOANYESCKUH MaTepuas N0 JUCIHUILIHHE.

11.6. Meroauueckue yka3aHus JUisi OOYYaION[MXCS I10 TMPOXOXKACHHUIO TEKYIIEro
KOHTPOJIS YCIIEBACMOCTH.

Tekymuii KOHTPOJIb YCIIEBAEMOCTH IIPEAyCMAaTPUBACT KOHTPOJb KauecTBa 3HAHHH
00y4aroLIMXCsl, OCYIICCTBIISIEMOr0 B TCYCHHE CEMECTPa C LEJIbI0 OLICHUBAHUS XOJa OCBOCHUS
JIMCLUIUTHHBL.

VYHUTHIBAIOTCS MOCCIICHUSI JICKIUH, KOHCYIbTAlMil K KypcOoBOW paboTe, ayIuTOPHBIX
3aHATUH U1 TaOOPaTOPHBIX M MPAKTHYECKUX paboT. OTYEeTHl M NMPAKTHYECKUE PE3yNbTaThl
BBIMOJTHEHUS BCEX J1a00PaTOPHBIX PaOOT AOJIKHBI OBbITh 3aLIUIICHBI.

11.7. Meroauueckue yka3aHus s OOy4YaroIUXCs MO MPOXOXICHUIO MPOMEXYTOYHOM
aTTeCTalUN.

Ilpomexxyrouynast ~ arrecTauusi  OOy4YalOIIMXCS  NPEAYCMATPHBAcT  OLICHUBAHHE
MPOMEXYTOUYHBIX M OKOHYATEIbHbIX PE3yJbTaTOB 00ydeHHs MO JucuuiuivHe. OHa BKJIIOYAeT B
ceost:

— oKk3aMeH — (opMa OIEHKH 3HAHHH, IOJyYeHHBIX OOYyYaloOIMMCS B IpoLecce
W3YYCHUS BCCH NUCLMIUIMHBI MM €€ YaCTH, HABBIKOB CAMOCTOSTEIBLHONW paboThl, CIOCOOHOCTH
NPUMEHATh UX UISl PEIICHHs NPAaKTHYeCKHX 3ajad. DK3aMeH, KaK MPaBUIIO, MPOBOIUTCS B
MEepHoJ JK3aMEHAI[MOHHOW CECCHMM M 3aBEpLIACTCSl ATTECTALMOHHON OLIEHKOW «OTIMYHON,
«XOPOIIOY», KYIOBJIETBOPHTEIBHOY, KHEYIOBICTBOPHTEILHOY.

— 1updepeHIUpOBaHHbI  3a4eT — 3T0 (opMa OLEHKM 3HAHMH, MOJYYEHHBIX
00y4aromuMes PY U3YYCHUH TUCLMIUIMHBI, TIPH BBITOJIHEHUH KYPCOBBIX HMPOEKTOB, KYPCOBBIX
paboT, HAyYHO-UCCIIEIOBATENILCKUX PA0OT M MPOXOXKICHUH MPAKTUK € ATTECTALIMOHHOM OLEHKON
«OTJIINYHOY, «XOPOILIO», «YIOBICTBOPUTEILHOY, «HEYIOBICTBOPUTEIHLHOY.



Jluct BHeCeHHS N3MEHEHUH B pab0odyIo IIPOrpaMMy JTUCIUIIIHHBL

JlaTa BHECEHHS
M3MEHEHHUH U
JIOTIOJTHEHHH.

TToxmuck BHECIIETO
U3MCHCHUA

ConeprkaHne U3MEHEHUH U JIOTIOITHeHUH
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