OKYMEHT NOANMUCaY NDOCTON INEKTDOHHON NMOANUCHID
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NHdopmaumsa o BAALENbLE:

®NO: ArabekaH Panca JleBoHOBHa
[IOMKHOCTb: DEKTOffAKaIIEMI/Iﬂ MAapKeTHHIa ¥ COHAJIbLHO-UH

aKKpeINTOBAHHOE HEKOMMepPUecKoe YacTHOe 00pa3oBaTeIbHOe
yUpesk/ieHne BBICIIEro o0pa3oBaHus

dpopmanmonnbix Texnonornii — UMCHUT»

[Nara nognucanms: 15.09.2023 13:33:15 (r. Kpacnonap)

YHUKanbHbI MPOrpaMMHbIA KIKOY:

4237¢7cch9b9e111bbaf1f4fcdad201d015c4dbaal2 (HIAHAOY, B Aranemus HMCHUT)

YTBEPXIAIO
IIpopexTop mo yueOHo# paboTe, TOIEHT

H.U. Cesproruna

17 anpens 2023 1.

b1.0.20
O0beKTHO-OPHEHTHPOBAHHOE MPOTPAMMUPOBAHHUE

pabouas mporpaMma AUCHUATUIUHBI (MOTYJIS)

3akperieHa 3a xadenpoit Kadenpa maTtemMaTHKky U BIYHCINTEIbHON TEXHUKH
VY4eOHbIi mian 38.03.05 busnec-undpopmarika
Kpamnpuxanus O0axanaBp
®dopma o0ydeHus ouHasi
OO0mast TpyI0eMKOCTh 33ET
YacoB 1o y4eOHOMY IJIaHy 108 Bunbl KOHTpONIS B cemecTpax:
B TOM YHCIIE: 9K3aMEHHI 5
ayJIUTOPHBIC 3aHATHS 48
caMoCTOsITeIbHAs paboTa 24
KOHTaKTHas paboTa BO BpeMsI 0
npoMesxyrouHoit arrectrarmu (MKP)
9YacoB Ha KOHTPOJIb 34,7

Pacnpeneﬂeﬂne YacoB JUCHUILIMHBI IO CEMECTPaM

Cemectp
(<Kypc>.<Cemectp 5@3.1)
Ha Kypee>) Hroro
Henenpb 16 5/6
Bun 3anaruit v PII vi PIT
Jlexun 16 16 16 16
JlabopatopHsbie 16 16 |16 16
[IpakTuueckue 16 (16 |16 16

KonrakrHast pabora |[0,3 0,3 |03 |0,3
Ha aTTecTanuu (B
MEPHOJ 3K3. CECCHI)

Koncynbranumn 1 1

nepes SK3aMeHOM

Uroro ayn. 48 48 48 48
KonrakrHast pabora | 49,3 | 49,3 |49,3 |49,3
Cam. pabota 24 (24 |24 |24

Yacsl Ha KOHTPOJIb 34,7 | 34,7 | 34,7 | 34,7
Uroro 108 | 108 | 108 | 108




IIporpammy coctaBui(u):

xghmn, Hoyenm, Byscan Bumanuii Buxmoposuu

Penensent(br):

Oommu, npogpeccop kagedpvi unpopmayuonnvix cucmem u npoepammuposanus KyoI'TY, Budosckuil JI.A.;oupexmop AO «FOI -
CUCTEMA IIJ/TFOCy, I'nebos O.B.

Paboyas mporpaMma QUCIMIUTAHEL
O0BbEeKTHO-OPHEHTHPOBAHHOE IPOrPAMMHPOBAHHE

paspabotana B coorBercTBru ¢ ®T'OC BO:

®DenepanbHbIii TOCYIapCTBEHHBIH 00pa30BaTeIbHbIN CTaHAAPT BhICIIEro 00pa3oBaHusl - OakanaBpHaT M0 HAIIPABIEHUIO OJATOTOBKH
38.03.05 busnec-undpopmaruka (nmpukas Munoopuayku Poccun ot 29.07.2020 1. Ne 838)

COCTaBJICHAa HA OCHOBAaHWH Y4EOHOTO IUIaHAa!
38.03.05 busnec-uHpopmaTrka
YTBEPKIIEHHOTO Y4€HBIM coBeTOM By3a oT 26.08.2021 nmporokon Ne 11.

Paboyas mporpamma o006peHa Ha 3aceaHu Kadeapsl

Kadeapa mateMaTHKH U BHIYMCIUTEIbHOH TEXHUKH

[Iporoxon ot 05.04.2023 r. Ne 9

3aB. xaenpoit Kamyctun Cepreit AnumoBuy

CornacoBaHo ¢ npeacTaButTensiMu padorogarenet Ha 3aceqanun HMC, npotoxon Ne9 ot 17 anpens 2023 r.

Ipencenarens HMC npod. [TaBenko H.H.



1. HEJIX OCBOEHUSA JTUCIIUITIJIMHBI (MOAYJIS)

1.1 | oOyueHnE CTYCHTOB METOIUKE Pa3pabOTKH MPOTPaMMHBIX CPEJICTB C UCTIOIB30BAHHEM TEXHOJIOTHU 0OBEKTHO-

OpUEHTUPOBAHHOI'O IIPOrPaMMHUPOBAHUS

3agaun: mpuoOperenue 3Hanuii B obmactu OOII, moctpoenus npunoxernuid c¢ mpusiedeHueM OOIl, u3ydeHus COBPEMEHHBIX

06"beKTHO—OpHeHTHpOBaHHLIX A3BIKOB ITPOIrpaMMHUPOBAHUA

2. MECTO JUCHHUIIJIMHBI (MOAYJISA) B CTPYKTYPE OBPA3OBATEJIbBHOU ITPOI'PAMMBbI

Hukn (paznen) OIT:

|131.o

2.1

Tpebopanus K NpeABapUTE/ILHOM NOAT0TOBKE 00y4aI0IIerocs:

2.1.1

Wnadopmatika 1 mporpaMMHpOBaHHE

2.2

JucumianHbl (MOIY/IM) H MPAKTHKH, JUISI KOTOPBIX 0CBOEHHE TAHHOW THCIUTIHMHBI (MOIYJISI) HEOOX0ANMMO KaK
npeaiIecTBYIoONIee:

221

TeXHOJIOTHH IPOrPaAMMHPOBAHHUS

222

PazpaboTka MHTEpHET MPHIIOKESHUH

223

BrInonHeHne u 3aIuTa BEITYCKHON KBaTH()UKAIHOHHON pabOThI

224

IIpoussonacTBeHHas npakTuka: IlpeaumnnoMHas npakTuka

3. POPMUPYEMBbBIE KOMIIETEHIIUU, UTHANKATOPBI UX TOCTUKEHUSA
U IJIAHUpYeMble pPe3yabTaThl 00y4eHHUsI

OIIK-3: CriocoGeH ynpasJsiTh POLECCAMHU CO3JaHMS M MCIO/Ib30BAHUS IPOAYKTOB U YCJIYI B chepe HHPOPMALUOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTHii, B TOM 4HcJe pa3padaTbIBaTh AJITOPUTMBI M IPOTPAMMBI /I X NPAKTHYECKOii

peaju3anun;

OIIK-3.1: 3HaeT MeTOABI YIPaBJIEHHUs MPOLECCAMH CO3IAHMSI M HCIOI30BAHUS MIPOAYKTOB M YCJIYT B chepe
HH(OPMANMOHHO-KOMMYHUKAIMOHHBIX TeXHOJIOTHIi, B TOM YHCJIe METOAbI AJTOPHTMH3AINH H MPOrPAMMHPOBAHUS

3Hath

VYpoBens | | 06nasaTh MUHUMAIILHO JIOITYCTHMBIM YPOBHEM 3HAHUM, JJOIyCKaTh MHOT'O HETPYOBIX OIIHOOK

VYpoBens 2 | o6nasaTh ypoBHEM 3HAHHUIT B 00bEME, COOTBETCTBYIOIIEM IIPOrPaMMe HOATOTOBKH, JOIYCKaTh HECKOJIBKO HEIPYOBIX
ommooK

Yposens 3 | oOmamaTh 3HAHUAMHU B 00BEME, COOTBETCTBYIOIIEM IPOrpaMMe ITOTOTOBKH, Oe3 OMIO0K

OIIK-3.2: YMmeeT ynpaB/isTh IpoLeccaMH CO3AHUSI U HCI0JIb30BAHMS NPOAYKTOB M YCIYyT B cepe HHPOPMALIOHHO-
KOMMYHHKAIMOHHBIX TEXHOJIOTHii, B TOM 4HcJie pa3padaTbIBaTh AJTOPUTMbI H IPOrPaAMMBbI

YMmerh

YpoBeHb | | IeMOHCTPHPOBATH OCHOBHBIE YMEHUS, PELIaTh TUIIOBBIE 3a]a4l C HErPYObIMU OIIMOKAMH U BBIITOJIHSTD BCE 3aaHMUS,
HO HE B IIOJIHOM 00BbeMe

VYpoBeHb 2 | IEeMOHCTPHUPOBATh YMEHHS PelIaTh BCE OCHOBHBIC 33J]aUl ¢ HErPyObIMHU OIIMOKAMM, BBITTOJHSITH BCE 3aJaHUS B
MTOJTHOM 00BEME, HO HEKOTOPBIE ¢ HEOUETAMU

YpoBeHb 3 | IEMOHCTPHPOBATH YMEHHSI PEIIaTh BCE OCHOBHBIE 32J1a41 C OT/ICIbHBIMU HECYIIECTBEHHBIMU HEJJOYETAMH B TIOJTHOM

00BEME

OIIK-3.3: Biajgeer HaBBIKAMH CO3/1aHMSI H HCIOJIB30BAHMSI MIPOAYKTOB M YCJIYT B chepe nHPOpManHOHHO-
KOMMYHHKAIMOHHBIX TeXHOJIOTHIi, B TOM YHCJIe HABBIKAMH Pa3padoTKH aIropuTMOB H MPOrPaMM

Baaners

VYpoBeHb | | MEHIMAJIEHBIM OIIBITOM ITPO(ECCHOHANBEHOMN NEITEIFHOCTH U ¢1a00 BRIPaKCHHON JIMYHOCTHOM FOTOBHOCTBIO K
podeCCHOHATBPHOMY CaMOCOBEPILIEHCTBOBAHUIO

YpoBeHb 2 | 6a30BBIME HABBIKAMH PEIICHUS CTAHJAPTHBIX 337124 ¢ HEKOTOPHIMHU HEJA0UETAMH

YpoBeHb 3 | HaBBIKAMH PEIICHUS] HECTAHIAPTHBIX 3a/1a4 03 OMMOO0K U HEJOYETOB

IIK-12: CnocodHoOCTh pa3padaThIiBaTh KOMIOHEHTHI HHPOPMAIMOHHBIX CHCTeM NPeANPHATHS

IIK-12.1: 3naet MeTOABI pa3padoTKH NPOrPAMMHOT0 U HHGOPMAIHOHHOTO 00ecreyeHUs HHPOPMAIIMOHHBIX CHCTEM

npeanpusATHSA

3Hatb

Yposens | | 00mazaTh MHHIMABHO JOITYCTUMBIM YPOBHEM 3HAHMUH, TOIYyCKaTh MHOTO HETPYOBIX OMIMOOK

VYposens 2 | o0mamaTh ypoBHEM 3HaHHUI B 00bEME, COOTBETCTBYIOIIEM ITPOTPaMMe IOATOTOBKH, TOITyCKaTh HECKOIBKO HETPyObIX
ommboK

YpoBens 3 | 0b6nanaTh 3HaHUSIMU B 00bEME, COOTBETCTBYIOLIEM MTPOTpaMMe MOATOTOBKH, €3 OIUO0K

IIK-12.2: YMeeT pa3padaTbiBaTh KOMIIOHEHThI HH()OPMALUOHHBIX CHCTEM MpeNpPUATUS

Ymers

YposeHs | | IeMOHCTPHPOBATH OCHOBHBIC YMCHHS, PEIIATh THIIOBBIC 33/[a4 C HETPYOBIMH OITHOKAMH M BBITIOJIHATE BCE 3a1aHM,

HO HE B ITOJTHOM 00BbEME

Yposenb 2

JAEMOHCTPHUPOBATh YMCHHUA pCIIaTh BCE OCHOBHBIC 3a/1a4M C Hery6LIMI/I OH.II/I6KaMI/I, BBIIIOJIHATH BCC 3a1aHUA B




HOJTHOM 00BEMeE, HO HEKOTOPBIC C HeAOUETaMH

Yposens 3

00BEME

JACMOHCTPUPOBATE YMEHUA PEUIATh BCE OCHOBHBIC 3a/1a4 C OTACIIbHBIMU HECYIIECTBCHHBIMHU HEI04YETaMHU B MOJIHOM

IIK-12.3: Biageer HaBbIKaMH Pa3paGoTKN MPOrpaMMHOIO H HHGOPMAIIMOHHOTIO ofecnedeHHs] MHPOPMANHOHHBIX CHCTEM

NpeAnpUsiTHS
Baanernb
VYpoBeHnb | | MUHMMATBHBIM ONBITOM MPOPECCUOHATBHOM JCATEIHHOCTH U CJIa00 BBIPaXCHHOW JIMYHOCTHOW TOTOBHOCTBIO K

PO ECCHOHATEHOMY CAMOCOBEPIIICHCTBOBAHHIO

VYpoBens 2 | 6a30BbIME HABBIKAMHE PEIICHHS CTAHIAPTHBIX 3324 C HEKOTOPBIMU HEI0UETaMK
YpoBeHb 3 | HAaBBIKAMH PEIICHUS] HECTAHIAPTHBIX 3a/1a4 0e3 OMMOO0K U HEJOYETOB
4. CTPYKTYPA U COAEP) KAHUE JUCIUIIINHBI (MOIYJIS)
Kon HaumeHoBaHue pa3/ie0B U TeM /BU] Cemectp | YUacoB | Komneren- | Jluteparypa m 3.1. pecypest | [Ipakr
3aHATHSA 3aHATHSA/ / Kype M . moar.
Pasnen 1. Knaccbl 1 00beKTHI
1.1 Wuxkancymsiws /JIex/ 5 2 OIIK-3.1 JI1.1 J11.1 JI1.1 JI1.1 JI1.1
IK-12.1 JI1.1J12.7
313233343536
1.2 Wukancynsiwst /TIp/ 5 2 OIIK-3.2 | JI1.1JI1.1 JI1.1 JI1.1 JI1.1J11.1
OIIK-3.3 J2.7
IK-12.2 013233343536
IK-12.3
1.3 Wakarncynsmms /J1a6/ 5 2 OIIK-3.2 JI1.1 J11.1 J11.1 JI1.1 J11.1
OIIK-3.3 JI.1J12.7
IK-12.2 013233343536
IK-12.3
14 Wnkancynsuus /Cp/ 5 2 OIIK-3.1 | JI1.1JI1.1JI1.1 JI1.1 JI1.1J11.1
OIIK-3.2 J12.7
OIIK-3.3 212233 34 35 D6
IK-12.1
IK-12.2
IK-12.3
1.5 OYHKIMU-YJIEHBI KJIacca 5 2 MK-12.1 JIT.1JI1.1 JI1.1 JI1.1 JIL.1J11.1
/JTex/ 2.7
313233343536
1.6 Oynaknmu-wieHs! knacca /T1p/ 5 2 OIIK-3.2 | JI1.1JI1.1 JI1.1 JI1.1 JI1.1J11.1
OIIK-3.3 2.7
IK-12.2 013233343536
IK-12.3
1.7 OyHKIMH-YIeHH! Kiacca /J1ad/ 5 2 OIIK-3.2 JI1.1 J11.1 J11.1 J11.1 J11.1
OIIK-3.3 JI.1J12.7
IK-12.2
IK-12.3
1.8 OyHKIMU-wIeHs! Kiaacca /Cp/ 5 2 OIIK-3.1 JIT.1JIT.1 JI1.1 JI1.1 JIT.1J11 .1
OIIK-3.2 J12.7
OIIK-3.3 212233 34 35 D6
IK-12.1
IK-12.2
IK-12.3
Pazgen 2. llosmmmopduszm
2.1 Ieperpy3ka GpyHKIHUI 5 2 OIIK-3.1 | JIL.1JI1.1 JI1.1 JI1.1J11.1 JI1.1
/JTex/ IK-12.1 2.7
313233343536
2.2 Ieperpyska ¢ynkiuit /TIp/ 5 2 OIIK-3.2 | JI1.1JI1.1 JI1.1 JI1.1 JI1.1J11.1
OIIK-3.3 J2.7
IK-12.2 013233343536
IK-12.3
2.3 Ieperpyska ¢yukimii /J1ad/ 5 2 OIIK-3.2 JIT.1TJI1.1 JI1.1 J11.1 JI1.1
OIIK-3.3 JI.1J12.7
IK-12.2 013233343536

IK-12.3




24 Ieperpy3ka pynkuuii /Cp/ OIIK-3.1 JI1.1 J11.1 J11.1 J11.1 JI1.1
OIIK-3.2 JI1.1J12.7
OIIK-3.3 013233343536
IK-12.1
IK-12.2
IK-12.3
2.5 ITeperpyska onepanuit OIIK-3.1 JIT.1JIT.1 JIT.1 JIT.1J11.1 JI1.1
/JTex/ MK-12.1 2.7
013233343536
2.6 Ileperpyska onepanuit OIIK-3.2 | JI1.1 JI1.1 JI1.1 JI1.1 JI1.1J11.1
Mp/ OIIK-3.3 J12.7
IK-12.2 013233343536
IK-12.3
2.7 [eperpyska ¢ynkiwmii /J1a6/ OIIK-3.2 | JI1.1 JI1.1 JI1.1 JI1.1 JI1.1J11.1
OIIK-3.3 J12.7
IK-12.2 013233343536
IK-12.3
2.8 Ieperpy3ka onepanwuit /Cp/ OIIK-3.1 | JIL.1 JI1.1 JI1.1 JI1.1J11.1 JI1.1
OIIK-3.2 J12.7
OIIK-3.3 013233343536
IK-12.1
IK-12.2
IK-12.3
Pazpnen 3. Hacnenoanue
3.1 Hacnenosanue peanuzanuu OIIK-3.1 JIT.1JIT.1 JI1.1 JI1.1 JIT.1J11 .1
/JTex/ IK-12.1 2.7
013233343536
32 HacnenoBanue peanuzanuu OIIK-3.2 JIT.1 JI1.1 JI1.1 JI1.1 JI1.1J11.1
Mp/ OIIK-3.3 J12.7
IK-12.2 013233343536
IK-12.3
33 HacnenoBanue peanuzaunu /J1a6/ OIIK-3.2 JIT1.1 JI1.1 JI1.1 J11.1 JI1.1
OIIK-3.3 JI1.1J12.7
IK-12.2 013233343536
IK-12.3
34 HacnenoBanue untepgeiicon OIIK-3.1 | JI1.1 JI1.1 JI1.1 JI1.1J11.1 JI1.1
/JTex/ IK-12.1 J12.7
013233343536
3.5 Hacnenosanue peanuzamuu /Cp/ OIIK-3.2 | JI1.1 JI1.1 JI1.1 JI1.1J11.1 JI1.1
OIIK-3.3 2.7
IK-12.2 013233343536
I1K-12.3
3.6 Hacnenosanue unrepdeticon /TIp/ OIIK-3.2 | JI1.1 JI1.1 JI1.1 JI1.1J11.1 JI1.1
OIIK-3.3 2.7
IK-12.2 013233343536
IK-12.3
3.7 Hacnienosanue unrepdeticon OIIK-3.2 JIT.1 JIT.1 JI1.1 JI1.1 JI1.1
/J1ab/ OIIK-3.3 JI1.1J12.7
IK-12.2 013233343536
IK-12.3
3.8 Hacnenosanue unrepdeticos /Cp/ OIIK-3.1 | JI1.1JI1.1 JI1.1 JI1.1J11.1 JI1.1
OIIK-3.2 J12.7
OIIK-3.3 013233343536
IK-12.1
IK-12.2
IK-12.3
3.9 OTHOIIEHHS MEXTY KJIacCaMu OIIK-3.1 JIT.1JI1.1 JI1.1 JI1.1J11.1 JI1.1
/JTex/ IK-12.1 2.7
313233343536
3.10 OTtHomeHus Mexy knaccamu /T1p/ OIIK-3.2 | JI1.1 JI1.1 JI1.1 JI1.1 JI1.1J11.1
OIIK-3.3 2.7
IK-12.2 313233343536

I1IK-12.3




3.11 OTtHomeHust MeXay kiaccamu /J1ab/ 2 OIIK-3.2 JI1.1 JI1.1 JI1.1 JI1.1 JI1.1
OIIK-3.3 JI1.1J12.7
IK-12.2 013233343536
MK-12.3

3.12 OTtHomeHne Mexay knaccamu /Cp/ 5 OIIK-3.1 JIT.1JI1.1 JI1.1 JI1.1J11.1 JI1.1
OIIK-3.2 2.7
OIIK-3.3 313233 34 35 26
MK-12.1
IK-12.2
IK-12.3

3.13 Juarpamma knaccoB /JIek/ 2 OIIK-3.1 JIT.1JIT.1 JI1.1 JI1.1 JI1.1J11 .1
MK-12.1 J12.7

212233 34 35 D6

3.14 Juarpamma knaccos /IIp/ 2 OIIK-3.2 | JI1.1 JI1.1 JI1.1 JIL.LJIL.1 JI1.1
OIIK-3.3 J12.7
MK-12.2 3133 34 35 26
IK-12.3

3.15 Juarpamma kiaccos /J1a6/ 2 OIIK-3.2 JI1.1 J11.1 J11.1 JI11.1 JI1.1
OIIK-3.3 JI1.1J12.7
IK-12.2 013233343536
MK-12.3

3.16 Juarpamma knaccos /Cp/ 3 OIIK-3.1 JIT.1JI1.1 JI1.1 JI1.1J11.1 JI1.1
OIIK-3.2 2.7
OIIK-3.3 313233 34 35 26
MK-12.1
IK-12.2
IK-12.3

Pa3nen 4. [Ipomeskyrounasi aTrecranus

4.1 Koncynbranus /Konc/ 1 OIIK-3.1 | JI1.1 JI1.1 JI1.1 JI1.1J11.1 JI1.1
OIIK-3.2 J12.7
OIIK-3.3 212233 34 35 D6
IK-12.1
IK-12.2
MK-12.3

4.2 Ox3amen /KAD/ 0,3 OIIK-3.1 JIL.1JIL.1 JI1.1 JIL.1 111
OIIK-3.2 JI1.1J12.7
OIIK-3.3 313233 54 35 26
MK-12.1
IK-12.2
IK-12.3

5. OHEHOYHBIE MATEPHAJIBI

5.1. KoHTpoJIbHBIC BONIPOCHI U 3a/IaHUS

CHucoK BOIPOCOB IO AUCHUTUIHHE

1.

OOnbekTHast MOJICJIb Hpe,[[MeTHOfI o0J1acT Kak COBOKYITHOCTb METOJA0B, CPEACTB U croco0oB IMOJIY4YC€HUsA, XpaHCHUA,

nepepaboTKH HHPOPMAIIHH.
OOBEKTHO-OPHEHTHPOBAHHOE MPOTPAMMHUPOBAHUE U TI00ATbHBIE KOMITBIOTEPHBIC CETH.
OO0BeKT KaK abCTpakIMs MPeIMETHONH 00JacTH U €ro COCTaBHBIC YaCTH.

2.
3.
4.
3ajad.
5.

DO XA

0.

11.
12.
13.
14.
15.
16.
17.

O6’B€KTHO-0pI/IeHTI/Ip0BaHHO€ MporpaMMHpPOBaHUEC KaK COBPEMEHHOC IPOTPpaMMHOC CPCACTBO PCIICHUA IMPAKTHYCCKUX

JlaHHBIE-4JIeHBI KJIacca KaK 3JIEMEHThl HH()OPMAIIMOHHOW CHCTEMBI.
MeTozpb! Kilacca Kak CpeACTBa JOCTYNA K JaHHBIM WH()OPMalMOHHON CHCTEMBI.

KoHcTpyKkTOpBI Kilacca Kak CPeJCcTBa CO3/1aHUsI HHPOPMALOHHOH CHCTEMBI.
CBoiicTBa Ki1acca KaKk CpeACTBAa MAHUITYIHPOBAHUS JTAHHBIMH HH()OPMAIIIOHHOW CHCTEMBI.
BupryanbHele (YHKINHM KakK OJHA M3 pealu3aluil COBPEMEHHON TE€XHONOTUH MpOrpaMMHUPOBaHMUS.
CoKpbITHE METOJOB KaK OJIUH M3 BAPUAHTOB NPHMEHEHUS TEXHOIOTHU OOBEKTHO-OPHEHTHPOBAHHOTO
IIPOrPaMMUPOBAHHUS.
Ileperpyzka METOAOB Kak OJHA U3 pealu3allii COBPEMEHHON TEXHOJIOTHMM IIPOrPaMMUPOBAHMUS.
Ieperpyska omepanuit Kak ofHa U3 peann3aluil COBPEMEHHON TEXHOJIOIMU MPOrPaMMHPOBAHUS.

[onsatue nuTEpdeiica.

HacnenoBanne kaccoB Kak OJHA M3 pealn3annii 00beKTHO-OPHEHTHPOBAHHOTO NIPOTPAaMMHUPOBAHNS.

Bunpl HacieoBaHUS KIIAcCOB.
INonstne HaciaenoBanus wHTEpHEHCOB.
[ToHsATHE HACIIETOBAHUS PEATU3AIUH.




18. OmnpeneneHue abCTPaKTHOTO Kiacca.

19. Omnpenenenre abOCTPaKTHbIE METOAA.

20. CyIHOCTh M Ha3HaYCHHE KOHCTPYKTOPa MPOM3BOIAHOTO Kiacca.

21. CyIHOCTh W peanu3anus ynpaBlieHHs MpaBaMy J0CTYyNa K WiICHaM Kilacca.
22. [Tonsatne 0OBEKTHOM MOJIENIN PEIMETHON 001aCTH.

23. 006001IeHHEe KaK pa3HOBHIHOCTh OOBEKTHOW MOJICITH.

24. 3aBHCHMOCTh KaK Pa3sHOBHIHOCTH OOBEKTHOH MOJEIIH.

25. Accouunanys Kak pasHOBHIHOCTb OOBEKTHON MOJIENH.

26. Arperaiusi Kak pa3HOBHJIHOCTh OOBEKTHOW MOJIETH

Crucok 3aﬂaHHfI 10 JUCLHUILINHEC

L. Omnwcate KJlacc, pealn3yomuil ctek. HamicaTs mporpaMMy, HCIIONB3YIOIIYO 3TOT KJIAcc JJIsl MOAEIHpoBaHus T-
00pa3HOTO COPTUPOBOYHOTO y37a Ha Jkene3Hoi nopore. [IporpaMMa nomKHA pa3fenaTh Ha Ba HAIIPABICHHUS COCTaB, COCTOSIITHN 13
BaroHOB JBYX THIIOB (Ha KaXk[0€ HampaBieHHe (GopMHUPYeTCcs COCTaB U3 BarOHOB OJJHOTO THIIA).

2. Omnmcath KJlacc, pealn3yoluil OHHApHOE IepeBo, 00JIaIaloIee BO3MOXKHOCTBIO JOOABICHHS HOBBIX 3JICMEHTOB,
yIaJCHUs CYIECTBYIONINX, TIOMCKA 3JIEMEHTa IT0 KITI0UY, a TAKXKe MOCIIeT0BATEIFHOTO T0CTYIIA KO BceM anmeMeHTaM. Hammcats
HpOrpaMMy, UCTIOIB3YIOIIYIO 3TOT KJIACC AJISI IPEACTABICHHS aHIJIO-PYCCKOTO CIIOBApS.

3. IToCTPOUTH CHCTEMY KJIACCOB JJIsi OMMCAHUSI IUNIOCKUX TeOMETPUYECKHX (DUTyp: Kpyra, KBajpara, IpsMOYTrOJbHHUKA.
[MpexycMOTpeTh METOIBI UTS CO3AaHMS 00BEKTOB, IEPEMEIICHHS Ha TNIOCKOCTH, H3MCHEHHS pa3MEpOB U BpaIlleHHs Ha 3aJaHHBIN
yroi. Harmcats mporpaMmy, 1eMOHCTPHPYIOIIYIO paboTy C STUMH KIaCCaMH.

4. IMocTpouts onmcanue Kiacca, CoAepKaIlero HHGpopManuo 0 HOYTOBOM ajgpece opraHmsanuu. IIperycMorpeTs
BO3MOKHOCTB pa3/IeIbHOr0 H3MEHEHHS COCTABHBIX YacTel apeca, CO3/IaHMs M YHHITOXKCHUI 00BEKTOB 3TOro Kiiacca. HamucaTs
IporpamMMy, JEMOHCTPHUPYIOIIYIO paboTy ¢ 3THM KITaCCOM.

5. CocTaBUTh ONHCAHUE KJIacca JUIA IPECTAaBICHHUS KOMIUIEKCHBIX dncell. OOecreunTs BBIIOIHEHNE ONEpaIHii CIIOKCHNS,
BBIYMTAHUS U YMHOXEHHs KOMIUIEKCHBIX uKcell. Hamucats nporpammy, 1eMOHCTPUPYIONIYIO PabOTy C 9TUM KIIACCOM.
6. CocTaBUTh OIMCAHUE KJ1acca Il 00BEKTOB-BEKTOPOB, 3aaBAEMbIX KOOPAMHATAMH KOHILIOB B TPEXMEPHOM

npocTtpaacTBe. OOECIIeYNTh ONepaIuy CJI0KEHHS M BEIYUTAHUS BEKTOPOB C ITOJIyYCHHEM HOBOT'O BEKTOPA (CyMMBI HITH Pa3HOCTH),
BBIYHCIICHHS CKAJISIPHOTO MPOU3BEACHHS ABYX BEKTOPOB, JUIMHBI BEKTOPA, KOCHHYCA yIila MeX Ty BekTopamu. HanmcaTs mporpammy,
JEMOHCTPHPYIOILYIO PabOTY C 3TUM KJIACCOM.

7. CocTaBUTh ONMCAaHHUE Kiacca MPsIMOYIOJIBHUKOB CO CTOPOHAMM, IapajuleIbHBIMU OcsAM KoopAuHaT. IIpenycMoTpers
BO3MOJKHOCTB IT€PEMEIICHUS MPSIMOYTOJIPHUKOB Ha TNIOCKOCTH, H3MEHEHUE Pa3MEepOB, MOCTPOSHHE HAUMEHBIIIETO IPSMOYTOIbHUKA,
coJiep>Kalllero /1Ba 3aJaHHBIX PSIMOYTOJbHUKA, U MPSIMOYTOJIbHUKA, SBIISAIOIIETrocs o0mIel yacThio (IIepeceueHueM) IByX
HPSIMOYTOJIbHUKOB.

8. CocTaBHUTh ONHMCAHUE KiIacca JUI ONpeIeIeHHs] OAHOMEPHBIX MAaCCHBOB IIEJBIX dHcen (BekTopos). [IpexycMoTpers
BO3MOXKHOCTB 00paIIeHus K OTASIFHOMY 3JIEMEHTY MacCHBa ¢ KOHTPOJIEM BBIXO/A 3a IIPEAebl MACCUBA, BOSMOXKHOCTD 3aaHHs
HPOU3BOJILHBIX TPAHMI] HHJEKCOB IIPU CO3JaHUU 00BEKTa, BO3MOXKHOCTb BBIIIOJIHEHHS OIIEPAINii HO3JIEMEHTHOTO CIOXKCHUS U
BBIYUTAHUS MACCHBOB C OJJTHAKOBBIMH IPAaHHUIIAMU HH/IEKCOB, YMHO)KEHHS ¥ JIETICHHS BCEX IIEMEHTOB MacCHBa Ha CKaJSIp, BRIBOAA
Ha HKpaH dJIEMEHTa MacCHBA I10 33JaHHOMY MHJEKCY, BEIBOJIA HA SKPaH BCEro MaccuBa. HammcaTs mporpaMmy, ZEeMOHCTPUPYIOIITYIO
paboTy C 3THM KJIacCOM.

9. CocTaBUTh OIMCAHUE KJIacca IS ONPEAEICHNs] OJHOMEPHBIX MAacCUBOB CTPOK (DPMKCHpOBaHHOH mnmmHbL [IpexycMoTpers
BO3MOKHOCTB 0OpaIIeHNs K OTISIBHBIM CTPOKaM MacCHBa T10 HHAEKCaM, KOHTPOJIb BEIXOA 3 MIPEAEITbl MaCCHBA, BHITIOIHEHUS
oIeparyii MO3IEMEHTHOTO CLEINICHUS JBYX MAaCCHBOB ¢ 00pa30BaHUEM HOBOTO MacCHBa, CIHSHUS JBYX MAaCCUBOB C UCKIIIOUEHHEM
MOBTOPSIOIINXCS YIEMEHTOB, BBIBOJ] HA DKPaH JI€MEHTa MacCHBa 10 3aJJaHHOMY MHJIEKCY U Bcero MaccuBa. HammcaTs mporpammy,
JIEMOHCTPHPYIOLIYIO paboTy C 3TUM KIIACCOM.

10. CocTaBuUTh ONMCAaHUE KIacca MHOTOWICHOB OT OJHOM NEPEMEHHOMH, 337aBaeMBbIX CTENEHbI0 MHOTOWIEHA U MaCCUBOM
k03¢ dunuentos. [IpeaycMOTpeTs METOIbI ATl BEIYUCIICHHS 3HAUSHUS] MHOTOUJICHA TS 3a1aHHOTO apryMeHTa, Olepaluy
CIJIOKEHHS], BBIYUTAHUSI M YMHOXKEHHSI MHOTOWICHOB C IOJTyI€HHEM HOBOTO 00BEKTa-MHOTOUICHA, BHIBOJL HA 9KPaH OIHCAHUS
MHOIO4JIEHA

5.2. TeMbl NUCbMEHHBIX PadoT

Pedepatsr

DopMoit OCYIIECTBICHNS KOHTPOJIS BHIOTHEHUS CAMOCTOSATEILHON paOOThI SBISETCS TOATOTOBKH pedepaToB Ha aKTyalabHbIC
TEMBI, T. €. H3y4eHHE C IIOMOIIIBI0 HAYYHBIX METOIOB SIBJICHUH U MPOIIECCOB, aHAIN3a BIMSHUS HA HUX PA3INIHBIX (aKTOpPOB, a
TaKXke, U3ydeHUe B3aUMOJICHCTBUS MEX/TY SBICHUSIMH, C LIETBIO MOMYIeHHsI yOeTUTEeIbHO TOKA3aHHBIX U MOJE3HBIX IS HAYKH U
NPAKTHKU PELICHUH ¢ MAKCHMAIIbHBIM 3 dexTom.

Ienb pedepata — onpeescHHe KOHKPETHOTO 00bEKTa M BCECTOPOHHEE, JJOCTOBEPHOE U3YUCHUE €r0 CTPYKTYPhI, XapaKTePUCTHK,
CBsI3ell Ha OCHOBE Pa3pabOTaHHBIX B HAYKE ITPHHITUIIOB 1 METOOB MIO3HAHHMS, @ TAK)Ke MOTyUSHHE TOJIE3HBIX JIIS eI TeIbHOCTH
9eJIoBeKa Pe3yJabTaToB, BHEAPEHUE B MPOU3BOJCTBO C AajdbHEHIINM 3 dekTom.

OcCHOBOIT pa3pabOTKK KaXI0W TEMBI SIBISCTCSA METOOJOTHS, T. €. COBOKYITHOCTh METOJIOB, CIIOCOOOB, IPUEMOB M UX ONpeeIeHHast
MOCJIeIOBATENILHOCTD, IPUHATAS TIPU pa3padOTKe HAYIHOTO UCCIICAOBaHMS. B KOHEYHOM cUeTe, METOI0JIOTHS — 3TO CXeMa, TUIaH
pelIeHrs TOCTaBICHHON Hay4HO-HUCCIIe10BaTeNIbCKOM 3a1aun.

IIponecc NoAroTOBKH pedepaT COCTOUT U3 CIEAYIOIIUX OCHOBHBIX 3TaIlOB!

1. Beibop TeMbl 1 000CHOBAHHUE €€ aKTYaJIbHOCTH.

2. CocraBnenue oubarorpaduu, 03HaKOMIICHHE C 3aKOHOIATEIbHBIMI aKTaMH, HOPMATUBHBIMHU TOKYMEHTAMU U IPYTAMA
UCTOYHHUKAMM, OTHOCSIIUMHUCS K TeMe IPoeKTa (PaboTsl).

3. Pa3paboTka anropurMa uccieaoBanus, GOpMHUpOBaHHE TPEOOBAHUH K HCXOMHBIM JaHHBIM, BEIOOP METOIOB U




WHCTPYMEHTAJIbHBIX CPEACTB aHAIH3a.

4. Coop (pakTHIECKOTr0 MaTepHaa.

5. O6paboTKa 1 aHATTU3 TIOTYYCHHOW HHPOPMAITUH ¢ TIPUMEHEHHEM COBPEMEHHBIX METOIOB aHAIIH3A.
6. @opMyIHPOBKA BEIBOAOB M BEIPAOOTKA PEKOMEH AITHA.

7. OdopmiueHue paboThl B COOTBETCTBUU C YCTAHOBIEHHBIMHU TPEOOBAHUSIMH.

TeMms! pedepatoB

[TarrepHsI.

OOBEKTHOE MMPOESKTUPOBAHHE.

bubnnoreka BU3yalbHBIX KOMIOHEHTOB.

CraTtuueckue METOABI U MOJSL.

MynbTuinargopMeHHOE TPOrpaMMHOE 0OecTICueHHE.

ITpumenenue OOII B RAD-moznenu.

IMpumenenne OOII B KommonentHo# mogenu koHCcTpyuposanus [10.
Texnonorusa NET.

PN WD =

5.3. ®oHa OLIEHOYHBIX CPEICTB

OI11eHOYHBIE CPEICTRA IS IPOBEICHHS MTPOMEKYTOUHOM U TEKYIIeH aTTecTal[ii 00YJaIOIMXCsl MPUIararoTes K padouei
nporpamMmMe. OIIEHOYHBIE U METOMUECKUE MaTepHalbl XPaHATCS Ha Kadenpe, o0ecreunBaroiell pernoaaBanue TaHHON
JUCHIUTUTAHBI (MOAYJIS), @ TAK)KE pa3MEIeHBI B JISKTPOHHAS 00pa30BaTeNIbHON Cpe/ie aKaIeMUH B COCTaBE COOTBECTBYIOIIETO Kypca
URL: eios.imsit.ru.

5.4. IlepeyeHb BHIOB OIIEHOYHBIX CPEACTB

3aganust co cBoO0IHO KOHCTpyrpyeMbiM oTBeToM (CKO) mpenmonaraet cocTaBlieHUE pa3BepHYTOr0 OTBETA HAa TCOPETHICCKUI
BOITpoC. 3a/laHKe ¢ BEIOOPOM ofHOTO BapuaHTa oTBeTa (OB, B 3a1aHNM TaHHOTO THIA TpeIaraeTcsl HeCKOIBKO BapHaHTOB OTBETA,
Cpeau KOTOPBIX OJIMH BEPHBIN. 3aaHus co cBOOOIHO KOHCTpynpyeMbiM oTBeToM (CKO) mpeamonaraeT coctaBlieHHe pa3BepHYTOTO
OTBETA, BKIIOYAIOIIECTO MOJTHOC PCIICHUEC 3a4a4U C TIOACHCHUAMU.

6. YHEBHO-METOJUYECKOE U UTHO®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIS)

6.1. PexoMeHnayemasi 1uTepaTypa

6.1.2. lono/IHUTeIbHAS TUTEPATYPa

ABTOpBI, COCTaBUTEIHN 3arnaBue W3natenseTBo, roj
JI2.1 |Kocrukos I0.A., Ocobennoct s3p1ka C# 5.0 .NET Mocksa: OOO "Hay4yHO-U31aTeIbCKUI LEHTP
MokpsikoB A.B. FRAMEWORK 4.5: YuebH0-MeTOHYECKAS HUH®PA-M", 2015, URL:
JUTEpaTypa http://znanium.com/catalog/document?
1d=150647
JI2.2 |axun B. H., OOBEKTHO-OPUEHTHPOBAHHOE Mocksa: U3narensctBo "OOPYM", 2020,
3arBo3akuHa A.B., nporpamMMupoBaHue Ha Visual Basic B cpezne URL.: https://znanium.com/catalog/document?
Cocnosuxkos I'. K. Visual Studio .NET: Yue6Hoe mocobue 1d=354206
JI2.3 |T'ypuxos C. P. Beenenue B mporpamMmmupoBanue Ha si3bike Visual | Mocksa: M3natensctBo "O@OPYM", 2020,
C#: YuebHOe mocobue URL.: https://znanium.com/catalog/document?
id=359377
JI2.4 |Ky3un A. B., [IporpammupoBanue Ha si3bike Cu: CripaBounuk: | Mocksa: M3parensctBo "OOPYM", 2020,
Uymakona E. B. Y4ebHOe mocobue URL.: http://znanium.com/catalog/document?
1d=362870
JI2.5 [Xopes II. b. OOBEKTHO-OPUEHTHPOBAHHOE Mocksa: U3patenscto "®@OPYM", 2021,
MporpaMMHUpOBaHKe ¢ mpuMepaMu Ha C#: URL: http://znanium.com/catalog/document?
Y4ebHoe mocobue 1d=365883
JI2.6 | benepaunosa O.U., Cosznanve npuitoKeHui 6a3 TaHHBIX B CpeJie Mocksa: OOO "HayuHo-u31aTeNbCKHiA EHTP
Muneea T.A. Visual Studio: Yuebnoe mocodue HUHOPA-M", 2021, URL:
http://znanium.com/catalog/document?
1d=373660
JI2.7 | bapanosa U. B., OOBEKTHO-OPUEHTHPOBAHHOE Kpacnosipck: Cubupckuii dpenepanbHbIH
Bapanos C.H. nporpamMmupoBasue Ha C++: YaeOHuk yausepcurert, 2019, URL:
http://znanium.com/catalog/document?
1d=380554
6.2. DiIeKTPOHHbIE yueOHbIe U3JAHHUA M 31eKTPOHHbIe 00pa30BaTe/IbHbIC Pecypchl
D1 | HTepHET YHUBEPCUTET HHPOPMAITMOHHBIX TEXHOIOTHH. - PeskuM moctyna: https://www.intuit.ru/studies/courses
92 | EcTecTBeHHO-HAYYHBIA 00pa30BaTeNbHbIN OPTaN . - Pexkum moctyna: http://www.en.edu.ru/
23 | DnekTpoHHas OMOIHOTEYHast cucTeMa Znanium . - Pexxum mpoctyma: http:/znanium.com/
24 | DnextponHsie pecypcehl Akagemun UMCHT . - Pexxum goctyma: http://eios.imsit.ru/
35 | DnexrponHas 6ubnuoreynas cucrema Ibooks . - Pexxum noctyma: http://www.ibooks.ru




26

OnexrtponHas 6ubmuoreunas cuctema BOOK.ru . - Pexxum goctyma: http://www.book.ru

6.3.1. JIunieH3MOHHOE ¥ CBOGOIHO pacnpocTpaHsieMoe NPorpaMMHoe o0ecreyeHune, B TOM YHcjie 0Te4eCTBEHHOTro

Npou3BOJCTBA
6.3.1.1 | Windows 10 Pro RUS Omneparmununas cuctema — Windows 10 Pro RUS Tloammcka Microsoft Imagine Premium — Order
Nel143659 ot 12.07.2021
6.3.1.2 | Google Chrome Bpayzep Google Chrome IIporpammuoe obecnedenue no nunensun GNU GPL
6.3.1.3 | Mozilla Firefox Bpayzep Mozilla Firefox ITporpammuoe obecnieuenue mo auuenzun GNU GPL
6.3.1.4 | LibreOffice Oc¢ucnsrit naker LibreOffice ITporpammuoe obecnieuenue no munensuu GNU GPL
6.3.1.5 | Notepad++. TekroBslit pegaxrop Notepad++. ITporpammuoe obecnieuenne no muien3uu GNU GPL
6.3.1.6 | MS Visio Pro 2016 MuterpupoanHas cpenna paspadborku Microsoft Visio npodeccronansasrit 2016 Iloamucka
Microsoft Imagine Premium — Order Ne143659 ot 12.07.2021
6.3.1.7 | MS Visual Studio Pro 2019 Cpena pa3padotku Microsoft Visual Studio Professional 2019 TTomnucka Microsoft Imagine
Premium — Order Ne143659 ot 12.07.2021
6.3.2. Ilepeuyensb npodeccnoHAIbHBIX 023 JAHHBIX M HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM
6.3.2.1 | Konekc — Ipodeccuonansuble cripaBodnbie cucteMbl  https://kodeks.ru
6.3.2.2 | POCCTAHJAPT ®enepanbpHOE areHTCTBO MO TEXHUYECKOMY PETYIUPOBAHUIO M METPOJIOTHHI
https://www.gost.ru/portal/gost/
6.3.2.3 | ICO MexyHapoaHast OpraHM3aIys 0 cTangapTu3anuu https://www.iso.org/ru/home.html
6.3.2.4 | ABOUT THE UNIFIED MODELING LANGUAGE SPECIFICATION https://www.omg.org/spec/UML
7. MTO (ob6opyroBaHue M TeXHHYECKHE CPeACTBA 00y4eHUs1)
Ayn HaumeHoBanue 1o OcHauieHue
126 Kowmmbrorepras Windows 10 Pro RUS 20 TocaIouHBIX MECT, pabovee MEeCTO TPEIOaBaTelIs
naboparopus 7-Zip 11 xommbioTepoB THna «MorOOI0K» Lenovo IdeaCentre-/ Intel
Google Chrome Pentium CPU 4415U 2.30GHz/DDR4-2133-4I'6/ WDC
Mozilla Firefox WDI10EZEX-08WN4A0 100016/ Intel(R) HD Graphics 610 /
LibreOffice Realtek PCle GbE Family Controller/ Qualcomm Atheros
LibreCAD QCA9377 Wireless Network Adapter
Inkscape 5 kommbroTEpoB THIIAa «MoHOOI0K» Lenovo IdeaCentre TAO
Notepad++. 300-23SU /INTEL Pentium 4405U/DDR4-2400-
1C:IIpeqnpustue 8. Kommiext 8I'6/ST1000DM003/Intel HD-510/Intel(R) Dual Band Wireless
Kaspersky Endpoint Security -AC 3165
MS Access 2016 4 Kommbrotepa THma "MonoOsok" Lenovo /Intel Pentium
MS Project Pro 2016 Silver J5040 CPU 2.00GHz/DDR4-2400 8I'6/SSD WDC PC
MS SQL Server 2019 SN530 SDBPMPZ-512G-1001/Intel(R) UHD Graphics 605/
MS SQL Server Management Realtek PCle GbE Family Controller/ Realtek 8821CE
Studio 18.8 Wireless LAN 802.11ac PCI-E NIC
MS Visio Pro 2016 20 KOMIIJIEKTOB KJIaBUATypa+MblIlib
MS Visual Studio Pro 2019 1 6ecnipoBozHas Touka noctyna DWL-3200AP
Blender
Gimp
Maxima
Oracle VM VirtualBox
StarUML V1
Oracle Database 11g Express
Edition
IntelliJ IDEA
JetBrains PhpStorm
JetBrains WebStorm
Autodesk 3ds Max 2020
Autodesk AutoCAD 2020
Adobe Reader DC
Embarcadero RAD Studio XE8
Arduino Software (IDE)
NetBeans IDE
ZEAL
Klite Mega Codec Pack
125 [Tomemenue mmst Windows 10 Pro RUS 17 mocamo4YHbIX MecT, pabouee MECTO MPENo1aBaTess
MPOBEICHUS 7-Zip 17 xommbrotepoB H110M-S2-C/INTEL Pentium G4400/DDR4
3aHATUN Google Chrome -2133-81'6/TOSHIBA HDWD105/Intel HD-510/Atheros
JIEKLIMOHHOTO Mozilla Firefox AR9287 Wireless
THIA, LibreOffice 17 monuropoB Samsung SyncMaster 920N
CEMHHAPCKOI0 LibreCAD 17 KOMIUIEKTOB KJIaBUATypa+Mbllllb




TUTA, KyPCOBBIX
paboT (KypCcoBBIX
IIPOEKTOB),
TPYIIOBBIX U
WHIMBUAYaIbHBIX
KOHCYJIbTAIIH,
TEKYIETO
KOHTPOJIS U
MPOMEKYTOUHOMN
aTTecTanuy,
CaMOCTOSITESIbHOU
paboTHL.

Inkscape

Notepad++.
1C:IIpenmnpusitue 8. Komruiekr
Kaspersky Endpoint Security
MS Access 2016

MS Project Pro 2016

MS SQL Server 2019

MS SQL Server Management
Studio 18.8

MS Visio Pro 2016

MS Visual Studio Pro 2019
Blender

Gimp

Maxima

Oracle VM VirtualBox
StarUML V1

Oracle Database 11g Express
Edition

IntelliJ IDEA

JetBrains PhpStorm
JetBrains WebStorm
Autodesk 3ds Max 2020
Autodesk AutoCAD 2020
Adobe Reader DC
Embarcadero RAD Studio XE8
Arduino Software (IDE)

1 kommyTatop HeynpasiseMmslid DES-1024G

NetBeans IDE

ZEAL

SMath Studio

Klite Mega Codec Pack

208 ITomerenue aisa Windows 10 Pro RUS 19 mocamo4uHbIX MecT, pabodee MECTO Mpero1aBaTes,

IIPOBE/ICHUS 7-Zip 10 xommerotepoB H97-PLU/INTEL i5-4460/DDR3-1333-
3aHATHH Google Chrome 16I'6/SD7SB6S-128G+ST500DMO002/Radeon R7 200/Realtek
JIEKIIMOHHOI'O Mozilla Firefox PCle GBE
TUIA, LibreOffice 1 xommerotep PSP41T-LE/INTEL Core2Duo E-6700/DDR2-
CEMHHAPCKOTO LibreCAD 667-2'6/ WD800JD/GF-9500 GT/ Realtek PCle GBE
TUNA, KyPCOBBIX Inkscape 10 monuTtopos Philips 274E5QSB 27~
pa6ot (kypcoBbix | Notepad++. 1 monuTop Samsung SyncMaster E1720

IIPOEKTOB),
TPYNIIOBBIX U
WHIMBUAYaIbHBIX
KOHCYJbTAlINH,
TEKYIIEro
KOHTPOJIS U
MPOMEKYTOUHOMN
aTTeCTalUH.

1C:IIpenmnpusitue 8. Komruiekr
Kaspersky Endpoint Security
MS Access 2016

MS Project Pro 2016

MS SQL Server 2019

MS SQL Server Management
Studio 18.8

MS Visio Pro 2016

MS Visual Studio Pro 2019
Blender

Gimp

Maxima

Oracle VM VirtualBox
StarUML V1

Oracle Database 11g Express
Edition

IntelliJ IDEA

JetBrains PhpStorm
JetBrains WebStorm
Autodesk 3ds Max 2020
Autodesk AutoCAD 2020
Adobe Reader DC

Diptrace

Autodesk EAGLE
Embarcadero RAD Studio XE8
Arduino Software (IDE)
NetBeans IDE

ZEAL

Klite Mega Codec Pack

11 KOMIUIEKTOB KJIaBUATypa+Mblllb

1 npuntep HP LaserJet 1018

1 xommyTaTtop Heynpasisgemslid DES-1016D

1 BecripoBoHast Touka moctyrna Apple Air Base Station
MexaucnuruimHapHas naboparopras crannus NI ELVIS 11 u
IO Circuit Design Suit JlabopaTtopusi cCXeMOTEXHUKU
(HeoOxoaumo Hamuuue y1ad. ctaniuu ELVIS) IpakTukym mo
IU(POBEIM TEMEHTaM BBIYUCIUTENFHON N HHPOPMaHOHHO-
M3MEPUTENFHON TEXHUKH (HE0OX0ANMO HAINYHE
naboparopHoii craniuu ELVIS) JlaGoparopus
MIPOCKTUPOBAaHHE NU(PPOBHIX YCTPOHCTB M IPOrPAMMHUPOBAHHS
TJINC (Heobxoaumo Hammuaue gaboparopHoii cranmu ELVIS)
Kommekt akceccyapoB NI myRIO Starter Accessory Kit
(ormmmonansHo) Kommutekt akceccyapoB NI myRIO
Mechatronics Accessory Kit Kommekt akceccyapoB NI
myRIO Embedded Systems Accessory Kit Jlabopatopus
MPOrpaMMUPOBAHUs BCTPaUBAaeMBIX cUcTeM JIOKaIbHBIC
BBIYHCIIATEIBHBIC CeTH (HEOOX0ANMO HaIn4re J1a00paTopHOi
cranuuu ELVIS) IIpombinieHHbIe HHTEPQENHCH 1 TPOTOKOJIBI
(mporpammuas Bepcus) AkagemMudeckas auieH3ust NI
LabVIEW. Arduino Robot.




MS Office Standart 2007

NI LabVIEW Full
123 Komnbrorepnas Windows 10 Pro RUS 19 nocamouHBIX MeCT, pabodee MEeCTO MPENOoAaBaTels
nabopatopust 7-Zip 19 xommbrotepoB H110M-S2-C/INTEL Pentium G4400/DDR4
Google Chrome -2133-41'6/TOSHIBA HDWD105/Intel HD-510/Atheros
Mozilla Firefox AR9287 Wireless
LibreOffice 19 monutopos LG Flatron 1718s
LibreCAD 19 KOMIUIEKTOB KJIaBUATypa+Mbllllb
Inkscape 1 meympasnsemsrit kommytaTop TP-LINK TL-SG1024D
Notepad-++.
1C:IIpennpusitue 8. Komruiekr
Kaspersky Endpoint Security
MS Access 2016
MS Project Pro 2016
MS SQL Server 2019
MS SQL Server Management
Studio 18.8
MS Visio Pro 2016
MS Visual Studio Pro 2019
Blender
Gimp
Maxima
Oracle VM VirtualBox
StarUML V1
Oracle Database 11g Express
Edition
IntelliJ IDEA
JetBrains PhpStorm
JetBrains WebStorm
Autodesk 3ds Max 2020
Autodesk AutoCAD 2020
Adobe Reader DC
Embarcadero RAD Studio XE8
Arduino Software (IDE)
NetBeans IDE
ZEAL
Klite Mega Codec Pack

121 KabOuner Windows 10 Pro RUS 17 nocamouHbIX MecT, pabouee MEeCTO IpenoaaBaTes
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IIPOBEICHUS Kaspersky Endpoint Security 1 xommyTtaTop Heynpasnsemslit DES-1024D
3aHATHIA Oracle VM VirtualBox

CEMHHAPCKOT0 Adobe Reader DC
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pabot (kypcoBeix | Klite Mega Codec Pack

MIPOEKTOR),

TPYIIOBBIX U

WHUBHYaTbHBIX

KOHCYJbTalUH,

TEKYILETO

KOHTPOJIS U

IIPOMEKYTOUHOM

aTTeCTaluy,

CaMOCTOSITENTbHOU

paboTHL.
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rpaMMHast 7-Zip 20 xommnbrotepoB A320M-H-CF/AMD Ryzen 5 2600X/DDR4-
HUH)XEHEPUS U Google Chrome 2933 16I'6/SSD XPG GAMMIX S11 Pro 512I'6/NVIDIA
pa3paboTka Mozilla Firefox GeForce GTX 1050 Ti/Realtek PCle GbE Family Controller
MIPOrPaMMHOTO LibreOffice 40 monutopoB Samsung S24R350FHI 23.8"
obecrieueHus. LibreCAD 20 UBIT CyberPower UT650EG
[Momuron knubep- Inkscape 2() KOMIUIEKTOB KJIaBUATypa+MbIIlIb
CIOPT». Notepad++. 20 rapautyp Defenfer G-320

ITomemenue oisa

1C:Ilpennpustue 8. KoMriekr

1 Heynpasnsiemslii kommyTtatop TP-LINK TL-SG1024D




MIPOBEACHUS
3aHSATUMN
JIEKITHOHHOTO
THIIA,
CEMHHAPCKOT0
THIIA, KyPCOBBIX
paboT (KypcoBBIX

Kaspersky Endpoint Security
MS Access 2016

MS Project Pro 2016

MS SQL Server 2019

MS SQL Server Management
Studio 18.8

MS Visio Pro 2016

1 UnrepaktuBHasg nanens EliteBoard LR-75UT40i7

MIPOEKTOB), MS Visual Studio Pro 2019
TPYIIIOBBIX U Anaconda3
WHAUBUAYaIbHBIX | Blender
KOHCYJIbTALUH, Gimp
TEKYILEero Maxima
KOHTPOJISI U Oracle VM VirtualBox
MIPOMEXYTOYHOM StarUML V1
aTTecTaluy, Oracle Database 11g Express
camocrositespHOl | Edition
paboTHL. IntelliJ IDEA
JetBrains PhpStorm
JetBrains WebStorm
Autodesk 3ds Max 2020
Autodesk AutoCAD 2020
Adobe Reader DC
NetBeans IDE
ZEAL
SMath Studio
Klite Mega Codec Pack
118 Kadenpa 7-Zip Cuctemnsrii 610k H310CM-DVS P 1.30\Intel(R) Pentium(R)
MaTeMaTHKH U Mozilla Firefox Gold G5400 CPU 3.70GHz\DDR4-4Gb\SSD 240Gb
BeruuciuTenbHol | LibreOffice Monurop
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CrenuansHoe Adobe Reader DC M®V Brother DCP-L2540DNR
MTOMEIICHUE JUIS Klite Mega Codec Pack
XpaHEHUs U Java 8
npodunaktudeckor | PDF24 Creator
0 00CITY>KUBaHUS Etxt Antiplagiat
yaeOHOTO Microsoft Windows 10 PRO x64
00opynoBaHH DSP OEM
MS Office Professional Plus 2007
124 Knacrepnas 7-Zip Croiika cepBepHas
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CrieruanbHoe Edition Pabounii y3en knactepa [SO0PX-S5380\ Xeon E5345\ DDR-2-

MOMEILIEHUE TS
XpaHCHHS U
npopUIAKTHUECKOT
0 00CITy)KUBaHUS
y4eOHOTO
o0opynoBaHHS

Java 8

Kaspersky Endpoint Security 11
Windows Server 2003 R2 Standart
Open SuSe Linux

MySql Server Community
Windows Server 2016 Standard
CepBep aIMUHUCTPUPOBAHUS
Kaspersky Security Center
YMKK «TenekoMMyHUKaIMU U
ceTn»

YMKK «KommyraTopsl
JIOKAJIbHBIX CeTeiD)

YMKK «21eKTpoTeXHHUKA ’
JNEKTPOHUKA
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CHCTEMBI B 9KOHOMHUKE)
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HHGOPMAMOHHBIC CHCTEMBD)
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OpUEHTHUPOBAHHBIC TEXHOJIOTHI)
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667-8192Mb\WDS800JD\ - 16 T

CepaepHnbiii y3en Spectrus ISOOPX-S5380\ Xeon E5345\ DDR-
2-667-8192Mb

Cepaepnbiii y3enm DEXUS 11 I5S00PX-S5380\ Xeon E5345\
DDR-2-667-8192Mb\

Kommyratop DLink

Kommytatop DLink

CepaepHnbiit y3en SuperMicro 1U6019PMT\Xeon silver 4108
\8xDDR4 8Gd\ - 2 mt

CereBoe xpanunuuie AaHHbIX Synology DS-418 1 .
Monwurtop Acer V193 1 mr.

[Ixad 2-x ABEPHBIH apXUBHBIN METAII. - 20IT

Cmur cucrema AirWell 1 mr.

Crur-cuctema Lessar 1 .

Cucrema xontpoust gfoctyna CKAT 1200 117 1 wr




JAHHBIX>»
VYMKK «CeteBnie
MHQPOPMAIMOHHBIC TEXHOJIOTHI
YMKK «TeopeTnueckue 0OCHOBBI
HHPOPMATUKN

YMKK "OcHOBBI alropuTMHU3aun
1 TIPOTPaMMHUPOBAHUS

JetBrains License Service
Autodesk Network License
Manager

AppWave Enterprise License
Center

Windows Server 2008 R2 Standart
Traffic inspector Special Unlimited
SumnoH 11 “Kpeno-auanor”
CucTeMa yTraBiIeHUs
XpaHUJHIeM J0KyMeHToB “Kpeno
-nuanor”’

Hentp ynpasnenus [10 Kpeno

MS SQL Server 2016

Apache HTTP Server

8. METOUYECKHUE YKA3AHUSA JJI5 OBYYAIOIIUXCSA 11O OCBOEHUIO JTUCHUIIJIMHBI (MOAY JIST)

B cootBerctBuu ¢ TpeboBanmsiMu @T'OC BO no HanpaBiieHUIO MOTOTOBKA pean3aliis KOMIETEHTHOCTHOTO TIOAX0/1a
MpeaycMaTpUBAET UCIIOJIF30BaHKUE B YUEOHOM MPOIIECCe AKTUBHBIX U MHTEPAKTUBHBIX (DOPM MPOBEACHUS 3aHATHH (pa3bop
KOHKPETHBIX 3aJ1a4, MPOBEJIEHUE OJIHMII-OMPOCOB, UCCIICIOBATEIHCKUE pA0OThI) B COYETAHUN C BHEAYIUTOPHOU pabOTOH C 1EbI0
(hopMHUpOBaHUS 1 Pa3BUTHS MPO(HECCHOHATBLHBIX HABBIKOB 00YJaAIOIIHUXCS.

JlexnmonusIe 3aHATHA HononHsrorcs [13 u pasmmaasiMu dopmamu CPC ¢ yuebHON u HaydHON uTepaTypoil B mporecce Takoit
paboThI CTYIEHTHI MPUOOPETAIOT HABBIKU «TJIyOOKOTO YTEHUS) - aHAU3a U MHTEPIPETALIMH TEKCTOB 10 METOAOJIOTUH U METOIUKE
JMCIUATIIMHEL.

Y4eOHbIH MaTepral 1o TUCIUIUTHHE «BhICOKOITPON3BOINTETHHBIC BEIUNCIUTEIBHBIE CUCTEMBD). Pa3JIeNIeH Ha JIOTHIECKU
3aBepIICHHbIE YacTH (MOIYIH), TIOCIIE U3YIEHUs, KOTOPBIX MPEIyCMATPUBACTCSI aTTeCTalus B popMe MHCEMEHHBIX TECTOB,
KOHTPOJIBHBIX PaboT.

PaboThI orieHUBarOTCS B Oaiax, cyMMa KOTOPBIX JaeT PSHTUHT KaXJ0ro o0ydaromierocs. B 6amiax oleHuBaroTCs HE TOJIBKO
3HAHUS ¥ HABBIKA O0YYAIOMIUXCSI, HO ¥ UX TBOPUYECKUE BO3ZMOKHOCTH: aKTHUBHOCTD, HEOPJMHAPHOCTh PEIICHUH MOCTABIEHHBIX
npobaem. Kaxxaplit Moaynb yueOHON AUCHUIIMHBI BKIIIOYAeT 00s3aTeNnbHble BUABI padoT — nekuuu, 113, paznuunsie Buasl CPC
(BBIMONHEHNE JOMAIIHHUX 3aJaHHU TT0 PEIICHHUIO 33]1a4, MOATOTOBKA K JICKIHSAM M MIPAKTHUYESCKUM 3aHATHSIM).

dopma TeKyIero KOHTPOJIs 3HaHUH — paboTa CTyJAeHTa Ha MPAKTHISCKOM 3aHITHH, onpoc. Dopma MpoMeKyTOUHBIX aTTeCTaIni —
KOHTpOJBHAs paboTa B ayAUTOPUH, JOMAIIHsA paboTa. FiTorosas ¢popma KOHTPOIIS 3HAHUIA 110 MOAYISIM — KOHTPOJIbHAas paboTa ¢
3aJauyaMu [0 MaTepHay MOIYJIS.

MeTtonuveckre yKa3aHHs 1O BBITOJHEHUIO BCEX BUIOB YU4eOHOW pabOTHI pa3MeIleHBI B 3JICKTPOHHON 00pa30oBaTeIbHON Cpeie
aKaJIeMuH.

MeTtoandeckue yKazaHHs U MaTe€pUabl 0 BUAAM y4eOHBIX 3aHATHH MO TUCIHUILUIMHE:

Bun yaeOHBIX 3aHATHI, paboT - OpraHu3anus IesiTeIbHOCTH 00Y4YaroIerocs

Jlexmms - Hammcanue KOHCIEKTA JIEKIUH: KPATKO, CXEMATHIHO, TIOCIIEIOBATENIFHO (PUKCHPOBATH OCHOBHBIC
MIOJIOKEHUS, BBIBOJIBI, JOPMYIHPOBKH, 000OIIEHHSI, OTMEUaTh Ba)KHBIE MBICIIH, BHIACTSTH KIIOUEBBIE CIIOBA, TEPMHUHBL [IpoBepka
TEPMHHOB, TIOHATHUH C MMOMOIIBIO PHIIMKJIONEAUN, CIIOBAPEH, CIPABOYHUKOB C BHIMMCHIBAHUEM TOJIKOBaHUHN B TeTpaab. O003HAYUTH
BOTIPOCHI, TEPMHUHBI, MaTEPUAI, KOTOPBIH BBHI3BIBACT TPYIHOCTH, TIOMBITATHCS HAUTH OTBET B PEKOMEHIyEMOH JTUTEpaType, €CIH
CaMOCTOSITENIHHO HEe yIaéTcs pa3o0parbesl B MaTepualie, He00X0AUMO ChOPMYIHPOBATEH BOIIPOC U 33/1aTh MPETIOIaBaTeII0 Ha
KOHCYJIbTAIlH, Ha MPAKTUYECKOM 3aHSATHH.

[IpakTrueckue 3aHATHS - KoHcniektupoBanue MCTOYHUKOB. PaboTa ¢ KOHCIIEKTOM JIEKIUH, TTOJrOTOBKA OTBETOB K
KOHTPOJIBHBIM BOIIPOCaM, IPOCMOTP PEKOMEHIYEMOM JINTepaTyphl, paboTa ¢ TEKCTOM. BhIMOTHEHHE TPaKTHYESCKIX 3a/1a4 B
WHCTPYMEHTAJBHBIX CpeAax. BeimonHeHne mpoekToB. Pemenne pacuéTHO-rpaduieckux 3a1aHuid, perieHue 3a1ad 10 alropuTMy U
ap.

CamocrosTenbHas paboTta - 3HaKOMCTBO C OCHOBHOW W JIOTIOJHUTEBHOW JIUTEPATYpOH, BKIIOYAS CIIPABOYHBIC W3JAHHUS,
3apyOexHbIe HCTOYHUKH, KOHCTIEKT OCHOBHBIX TTOJIOKEHHH, TEPMHHOB, CBEICHUH, TPEOYIOIIMXCSI TSI 3aIOMUHAHUS 1 SBIISIOIIAXCS
OCHOBOIIOJIAraloMUMH B 3Toi Teme. CocTaBieHUe aHHOTAUN K MPOYUTAHHBIM JTUTEPATYpPHBIM HCTOYHUKAM U JIp.

9. METOJUYECKHE YKA3AHUSA OBYYAIOIMUMCS IO BBINMOJHEHUIO CAMOCTOATEJIBHOU PABOTBI

CamocrosTensHas paboTa CTyJCHTOB B X0JI€ CEMECTpa SBJISETCS BAXKHOW COCTaBHOM 9acThIO yueOHOTO Ipolecca 1 Heo0Xo1uma
JUIS 3aKpEMJIeHUs U YrITyOJIeH!s 3HaHUH, OTy4eHHbBIX B IEPHOJ CECCHU Ha JIEKIMAX, IPAKTUUECKUX U MHTEPAKTUBHBIX 3aHITHUSIX, a
TaroKe JUI HHAWBUIYaIbHOTO U3YUeHHS TUCIUIUIHHEI « OOBEKTHO-OPHEHTHPOBAHHOE TIPOTPAMMHPOBAHNE» B COOTBETCTBUH C
IPOrpaMMON U pEKOMEHI0BaHHOM IUTEPaTYpPOH.

CamocTosiTenbHas paboTa BBIOTHAETCS B BUJIE MOJrOTOBKY JOMAIIIHETO 3aJaHUsl UM COOOLIEHUS MO OTAENBHBIM BOIIPOCaM,
HaMUCaHHUe U 3allliTa HayYHO-HCCIEN0BATENBCKOTO MPOEKTA.

KoHTpois kagecTBa BHIIOIIHEHNS CAMOCTOSTETIFHON (JJOMAaITHEel) pabOTEI MOXKET OCYIIECTBISATECS C IOMOIIBIO YCTHOTO OIIpoca Ha




JEKIUSAX UM IPaKTUYECKUX 3aHATUAX, 00CYKICHHUS HOATOTOBICHHBIX HAyYHO-UCCIEJOBATENbCKUX IPOSKTOB, IIPOBEACHHUS
TECTUPOBAHUSL.

YcrHBIe HOPMBI KOHTPOJIS TOMOTYT OIIEHHUTH BIIAJICHHAE CTYJCHTAMH XaHPaMH HAYIHOH pedn (IUCKYyCCHs, IHUCIYT, COOOIIeHNHE,
JIOKJAJ U JIp.), B KOTOPBIX PACKPBIBACTCS YMCHUE CTYCHTOB IEPEAaTh HYKHYIO HH(OPMAIHIO, TPAMOTHO UCIIOIB30BATh S3BIKOBHIC
CPEJICTBa, a TAK)KEe OPATOPCKUE MPUEMBI JUIsl KOHTAKTa C ayAUTOPHEH.

[TucbMeHHbIe pabOTHI HO3BOJISIOT OLIEHUTD BJIAJICHUE HCTOYHUKAMY, HAYYHBIM CTHIIEM U3JI0XKEHUS, JUI KOTOPOTO XapaKTePHBI:
JIOTHYHOCTH, TOYHOCTh TEPMHHOJIOTHH, 0000IIIEHHOCTh U OTBJICYEHHOCTD, HACHIIIEHHOCTD (haKTHUECKOi nHpopManue.

Bri6op BapuaHTa 3agaHuUs MOXKET OBITh CAeNIaH U3 MPEATI0KEHHOTO HIDKE CIIHCKA:

Bapwuanr 1.

Cosnats xiracc Kpyr. Ero mosnst 1omKHBI BKITIOYaTh paguyc M KOOPAWHATHI IIEHTpa Kpyra. Peami3oBaTs onepanii: HHAHATH3AIHS
HOJeH JaHHBIX, H3MEHEHUS Pafuyca Kpyra, BBIYUCICHUS [UIMHBI OKPY>KHOCTHU H IUIOMIAAH KPyTa.

Bapuanr 2.

Co3zpnarb kinace lap. Ero nois 1oymKHBI BKIIOYATh Paanyc U KOOPJUHATHI LICHTpa Iapa. Peann3oBars onepaniy: HHUIHAIU3ALHS
ToJeit TaHHBIX, I3MEHEHUS pajyyca Mapa ¥ BEYHUCICHH 00BEMa mapa.

Bapuanr 3.

Co3zpnartb kinace [Ipsmoyronsauk. Ero mosst J0JDKHBI BKIIIOYATh CTOPOHBI IPSIMOYTOJIbHHKA. Peain3oBaTh onepanin: HHALMAT3aHs
ToJIeii TAaHHBIX C IIPOBEPKOI Ha UX COOTBETCTBUE MPSMOYTOJIBHUKY, BEIYHCICHHS IIEPUMETPa TIPSIMOYTOIBHUKA U €0 IUTOIIA .
Bapuasnr 4.

Co3znartb kinace Tpeyronsuuk. Ero noss 1omKHbI BKIIOYATh YIIIBI M CTOPOHBI TPEYTOJIbHUKA. Peain3oBaTh onepaunu:
WHUINAIHU3aIHNs M0JIei JaHHBIX C IPOBEPKOH HAa MX COOTBETCTBUE TPEYTrOIbHHUKY, BEIYHUCICHHS IIEPUMETPA TPEYTONBHHUKA U €0
TUTOIITAIH.

BapuanT 5.

Co3zpnartb kinace Yroa i1t paboThl ¢ yrilaMH Ha IIIOCKOCTH, 33/1aBaeMbIMH BEJIMYMHOM B rpagycax. PeannsoBars onepanuu rnepeBoja
yIila B paJinaHebl, IpuBeAeHue K nuana3zony 0-360, yBennaeHre/yMeHbIICHHE yIiIa Ha 3aJaHHYI0 BEJIMUHHY.

Bapuasnr 6.

PanonanbsHas (HecokpaTHMas) IpoOb peAcTaBIIseTcs Napoil Henslx yucel: (a, b). Co3nath kiace 11 paboThI ¢ palMOHAIBHBIMU
Ipobsimu. Peann3oBath onepainyy CI0KEHNUs, yMHOKECHHS U JICJICHUSI PAllMOHAIBHBIX JpO0Oeii.

Bapuanr 7.

Peamm3oBats kiace Tosap. B kimacce JOMKHBI OBITH IpeCTaBICHBI TOMS: HAUMEHOBAaHHE TOBapa (THII string), IieHa ToBapa,
KOJIMYECTBO €MHHMI] TOBapa U HOMEP HaKJIaHOW. Peayn30BaTh METO/IbI M3MCHEHNS LICHBI TOBapa, €ro KOJIMYECTBA, BHIYMCICHUE
CTOMMOCTH TOBapa.

Bapuasnr 8.

Coznats knacc 3apruiata. B kiacce 10omKHBI OBITh MIPEICTABICHBI OIS OKJIa/, MPOLEHT HaJ0aBKHU, MTO0XOIHBIN HAJIOT.
Pean3oBaTh METO/IbI BEIYUCIICHUSI HAYNCICHHON CyMMBI, BEIYHUCIICHUS YICPKaHHOH CyMMBI, BEIYMCIICHUS CYMMBI, BEIJABAEMOH Ha
pyku.

Bapuanrt 9.

Co3zpnatb kitacc Money Juist paboThI ¢ ICHE)KHBIMU CyMMaMH. JIeHe)KHasi CyMMa JI0JDKHA OBITh ITPE/ICTaBIIeHa ABYMs TIOJISIMH LIETI0T0
THIIA: OTHO — JUIA pyOJIeH, Ipyroe — aist Koreek. Peann3oBats kinacce Money onepanui CII0KSHUS U BBIYUTAHHS JICHEKHBIX CyMM, a
TaKoKe OTEPAIIHIO BBIBOA HA KOHCOJb AEHEXKHOI CyMMBI TAKUM 00pa3oM, YTOOBI KOMEHKH OTAEISUTUCH OT PyOJIs 3arsToi.
Bapuanr 10.

KommekcHoe umcino 3aaérest mapoit qeHcTBUTENBHBIX Ynced (a, b). Paspaborarh Ki1acc KOMIUIEKCHBIX uucell. Peann3oBath
BBITIOJTHEHHE omeparuii cnoxeHust: (al, bl) + (a2, b2) = (al + al, bl + b2) n Berumranums: (al, bl) — (a2, b2) = (al —al, bl —b2)
KOMIUIEKCHBIX urcen. Hammcats nporpaMmy, 1eMOHCTPUPYIOIIYIO PaboTy C 9TUM KIIACCOM.

BapuanT 11.

Pa3paborats ki1acc 00 BEKTOB-BEKTOPOB, 331aBaEMBIX KOOPIAMHATAMH KOHIIOB B TPEXMEPHOM IIPOCTpaHCTBE. Peann3oBaTh onepannu
CJIOKCHUS U BBIYUTAHUS BEKTOPOB C MOIYyIEHHEM HOBOTO BEKTOPA, BEIYHUCICHHS CKAJSIPHOTO MPONU3BEACHHS ABYX BEKTOPOB U
JUIMHBI BeKTOpa. HanmcaTs nporpamMmy, 1eMOHCTPUPYIOLILYIO PabOTy € 9TUM KIIACCOM.

BapuanT 12.

Pa3paboTats K1acc 00BEKTOB-IIPSMBIX JIMHHH, 33JaHHBIX ¢ IOMOIIBIO YpaBHEHMS y=kx+b , k, b = const. Kimacc momken conepxarthb
KOHCTPYKTOP, CO3Ja0INii 00BEKTHI 3alaHNEM 3HaueHU aTpuOyTOB k, b 1 BeIMMCIAOMNI 3HaU€HNEe BEPTUKAIBHON KOOPANHATHI 110
3aJaHHOMY 3Ha4ueHHI0 X. HammcaTs nporpamMmy, 1eMOHCTPUPYIOLIYIO PaboTy € KIIACCOM.

BapuanT 13.

Pa3paboTats Ki1acc KOHYCOB, 3aJaHHBIX PaJIyCOM X OCHOBAaHHS U BEICOTOH. Kitacc momxkeH comepkaTh KOHCTPYKTOp Kilacca U
METO/Ibl, BEIYUCISIOIINE 00BEM M IIONIAb TIOBEPXHOCTH (DUTYPBI.

Bapuant 14.

Pa3paboTaTh KJ1acc JUTHIICONIOB BPAIICHN, 3alaHHBIX CBOMMH ToiTyocsiMH. Kitace moypkeH comepskaTe KOHCTPYKTOP Kitacca |
METO/IBI, BEIMHUCIIAIOMIE 00bEM U TIIOIMAAb TIOBEPXHOCTH (PUTYPBI.

Bapwuanr 15.

Pa3paborats KJ1acc 3JUTHIICOB, 3aJaHHBIX CBOMMHU ITOyocsiMU. Kitacc momkeH coepkaTh KOHCTPYKTOp Kilacca U METOJ,
BBIYHCIISIOIINH TUIOMIAb.

Bapuanr 16.

Pazpaborath Kiacc MpsIMOYTOIbHBIX TETPA3APOB, 3a/laHHbIX JJIMHAMH pEOep OCHOBaHUS U BbICOTOH. Kitace nomkeH conepxaTsb
KOHCTPYKTOP W METOJ, BBIYUCIISIONINHA 00BEM (QUTYPHI.




