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Ha Kypee>) Hroro
Henenpb 16 5/6
Bun 3anaruit v PII vi PIT
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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!
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3aB. xaenpoit MicukoBa Haranss [1aBnoBHa

CornacoBaHo ¢ npeacraButensiMu padorogareneit Ha 3acegannu HMC, mpotoxon Ne 4 ot 25.12.2023.

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 Pa3padoTKH MPOTPAMMHOTO M HHGOPMAIMOHHOT0 00ecnedeHns1 HHPOPMAIMOHHBIX CHCTEM

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

PO ECCHOHATEHOMY CAMOCOBEPIIICHCTBOBAHHIO

YpoBeHb 2 | 6a30BBIME HABBIKAMH PEIICHUS CTAHJAPTHBIX 33724 ¢ HEKOTOPHIMHU HEAOUETAMHU
YpoBeHb 3 | HAaBBIKAMH PEIICHUS] HECTAHIAPTHBIX 3a/1a4 0e3 OMMOO0K U HEJOYETOB
4. CTPYKTYPA U COAEP KAHUE JTUCHUITIJINHbBI (MOAYJIS)
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 Wukancynsust /Jlex/ 5 2 OIIK-3.1 JI1.1JI1.2 J11.3 JI1.4 J11.5
IK-12.1 J.6J12.1
313233343536
1.2 Wukancynsiwst /TIp/ 5 2 OIIK-3.2 JIT.1 J11.2 JI1.3 JI1.4 JI1.5
OIIK-3.3 JI1.6J12.1
IK-12.2 013233343536
IK-12.3
1.3 Wakarncynsmms /J1a6/ 5 2 OIIK-3.2 JI1.1J11.2 J11.3 J11.4 J11.5
OIIK-3.3 JI1.6J12.1
IK-12.2 013233343536
IK-12.3
1.4 Wukancymsust /Cp/ 5 2 OIIK-3.1 JIT.1 JI1.2 JI1.3 JI1.4 JI1.5
OIIK-3.2 JI1.6J12.1
OIIK-3.3 013233343536
IK-12.1
IK-12.2
MK-12.3
1.5 OYHKIMU-YJIEHBI KJIacca 5 2 TIK-12.1 JI1.1J11.2 JI1.3 JI1.4 JI1.5
/JTex/ J.6J12.1
313233343536
1.6 Oynaknmu-wieHs! knacca /T1p/ 5 2 OIIK-3.2 JIT.1 JI1.2 JI1.3 JI1.4 JI1.5
OIIK-3.3 JI1.6J12.1
IK-12.2 013233343536
IK-12.3
1.7 OyHKIMH-YIeHH! Kiacca /J1ad/ 5 2 OIIK-3.2 JI1.1J11.2 J11.3 J11.4 J11.5
OIIK-3.3 JI1.6J12.1
IK-12.2
IK-12.3
1.8 OyHKIMU-wIeHs! Kiaacca /Cp/ 5 2 OIIK-3.1 JIT.1 JI1.2 JI1.3 JI1.4 JI1.5
OIIK-3.2 JI1.6J12.1
OIIK-3.3 013233343536
IK-12.1
IK-12.2
MK-12.3
Pazgen 2. llosmmmopduszm
2.1 Ieperpyska GpyHKIMI 5 2 OIIK-3.1 JI1.1JI1.2 J11.3 JI1.4 J11.5
/JTex/ IK-12.1 J.6J12.1
313233343536
2.2 Ieperpyska ¢ynkiuit /TIp/ 5 2 OIIK-3.2 JIT.1 JI1.2 JI1.3 JI1.4 JI1.5
OIIK-3.3 JI1.6J12.1
IK-12.2 013233343536
IK-12.3
23 [eperpy3ka Gpynkwii /J1ad/ 5 2 OIIK-3.2 JI1.1J11.2 J11.3 J11.4 J11.5
OIIK-3.3 JI1.6J12.1
IK-12.2 013233343536

IK-12.3




24 Ieperpy3ka pynkuuii /Cp/ OIIK-3.1 JI1.1J11.2 J11.3 J11.4 JI1.5
OIIK-3.2 JI.6J12.1
OIIK-3.3 013233343536
IK-12.1
IK-12.2
IK-12.3
2.5 Ileperpy3ka onepanuit OIIK-3.1 JIT.1J11.2 J11.3 JI1.4 JI1.5
/JTex/ IK-12.1 JI1.6J12.1
013233343536
2.6 Ileperpyska onepanuit OIIK-3.2 JIT.1JI1.2 J11.3 JI1.4 JI1.5
Mp/ OIIK-3.3 JI1.6J12.1
IK-12.2 013233343536
IK-12.3
2.7 [eperpyska ¢ynkiwmii /J1a6/ OIIK-3.2 JIT.1J11.2 JI1.3 JI1.4 JIL.5
OIIK-3.3 JI.6J12.1
IK-12.2 013233343536
IK-12.3
2.8 Ieperpy3ka onepanwuit /Cp/ OIIK-3.1 JI1.1J11.2 J11.3 J11.4 JI1.5
OIIK-3.2 JI.6J12.1
OIIK-3.3 013233343536
IK-12.1
IK-12.2
IK-12.3
Pazpnen 3. Hacnenoanue
3.1 Hacnenosanue peanuzanuu OIIK-3.1 JIT.1 JI1.2 JI1.3 JI1.4 JI1.5
/JTex/ IK-12.1 JI1.6J12.1
013233343536
32 HacnenoBanue peanuzanuu OIIK-3.2 JI1.1 JI11.2 J11.3 J11.4 J11.5
Mp/ OIIK-3.3 JI1.6J12.1
IK-12.2 013233343536
IK-12.3
33 HacnenoBanue peanuzaunu /J1a6/ OIIK-3.2 JI1.1 JI11.2 JI11.3 J11.4 J11.5
OIIK-3.3 JI.6J12.1
IK-12.2 013233343536
IK-12.3
34 HacnenoBanue untepgeiicon OIIK-3.1 JI1.1J11.2 J11.3 J11.4 JI1.5
/JTex/ IK-12.1 JI.6J12.1
013233343536
3.5 Hacnenosanue peanuzamuu /Cp/ OIIK-3.2 JIT.1J11.2 JI1.3 JI1.4 JI1.5
OIIK-3.3 JI.6J12.1
IK-12.2 013233343536
I1K-12.3
3.6 Hacnenosanue unrepdeticon /TIp/ OIIK-3.2 JIT.1J11.2 J11.3 JI11.4 JI1.5
OIIK-3.3 JI.6J12.1
IK-12.2 013233343536
IK-12.3
3.7 Hacnienosanue unrepdeticon OIIK-3.2 JIT.1 J11.2 JI1.3 JI1.4 JI1.5
/J1ab/ OIIK-3.3 JI1.6J12.1
IK-12.2 013233343536
IK-12.3
3.8 Hacnenosanue unrepdeticos /Cp/ OIIK-3.1 JIT.1J11.2 J11.3 J11.4 JI1.5
OIIK-3.2 JI1.6J12.1
OIIK-3.3 013233343536
IK-12.1
IK-12.2
IK-12.3
3.9 OTHOIIEHHS MEXTY KJIacCaMu OIIK-3.1 JI1.1JI1.2 J11.3 JI1.4 J11.5
/JTex/ IK-12.1 J.6J12.1
313233343536
3.10 OtHommrenns Mexny knaccamu /TIp/ OIIK-3.2 JI1.1J11.2 J11.3 J11.4 J11.5
OIIK-3.3 JI1.6J12.1
IK-12.2 313233343536

I1IK-12.3




3.11 OTtHomeHust MeXay kiaccamu /J1ab/ 5 2 OIIK-3.2 JI1.1 J11.2 J11.3 J11.4 JI1.5
OIIK-3.3 JI.6J12.1
IK-12.2 013233343536
MK-12.3

3.12 OTtHomeHne Mexay knaccamu /Cp/ 5 5 OIIK-3.1 JI1.1JI1.2 J11.3 JI1.4 J11.5
OIIK-3.2 J.6J12.1
OIIK-3.3 313233 34 35 26
MK-12.1
IK-12.2
IK-12.3

3.13 Juarpamma knaccoB /JIek/ 5 2 OIIK-3.1 JIT.1 JI1.2 JI1.3 JI1.4 JI1.5
MK-12.1 JI1.6J12.1

212233 34 35 D6

3.14 Juarpamma knaccos /IIp/ 5 2 OIIK-3.2 JIT.1J11.2 JI1.3 JI1.4 JIL.5
OIIK-3.3 JI.6J12.1
MK-12.2 3133 34 35 26
IK-12.3

3.15 Juarpamma knaccos /J1ab/ 5 2 OIIK-3.2 JIT.1J11.2 JI1.3 JI1.4 JIL.5
OIIK-3.3 JI.6J12.1
IK-12.2 013233343536
MK-12.3

3.16 Juarpamma knaccos /Cp/ 5 3 OIIK-3.1 JI1.1JI1.2 J11.3 JI1.4 J11.5
OIIK-3.2 J.6J12.1
OIIK-3.3 313233 34 35 26
MK-12.1
IK-12.2
IK-12.3

Pa3nen 4. [Ipomeskyrounasi aTrecranus

4.1 Koncynbranus /Konc/ 5 1 OIIK-3.1 JIL.1 J11.2 J11.3 J11.4 JI1.5
OIIK-3.2 JI1.6J12.1
OIIK-3.3 212233 34 35 D6
IK-12.1
IK-12.2
MK-12.3

4.2 Ox3amen /KAD/ 5 0,3 OIIK-3.1 JI1.1JI1.2 J11.3 JI1.4 J11.5
OIIK-3.2 J.6J12.1
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

L. OOBexTHas MOAEeNb MPeAMETHON 00I1aCTH KaK COBOKYMHOCTb METOZOB, CPEACTB U CHOCOOOB MONYUYEHUs], XpaHEHHUS,
nepepaboTKH HHPOPMAIIHH.

2. OOBEKTHO-OPUEHTHPOBAHHOE TPOTPAMMHUPOBAHKE U INI00ATBHBIE KOMIBIOTEPHEBIE CETH.

3. OO0BeKT KaK abCTpakIMs MPeIMETHONH 00JacTH U €ro COCTaBHBIC YaCTH.

4. OOBEKTHO-OpPHEHTUPOBAHHOE NPOrPAMMHUPOBAHUE KaK COBPEMEHHOE MPOTPAaMMHOE CPEACTBO PEIICHUS MPAKTHIECKHUX
3ajad.

5. JlaHHBIE-4JIeHBI KJIacca KaK 3JIEMEHThl HH()OPMAIIMOHHOW CHCTEMBI.

6. MeTozpb! Kilacca Kak CpeACTBa JOCTYNA K JaHHBIM WH()OPMalMOHHON CHCTEMBI.

7. KoHCcTpyKTOpHI KiTacca Kak CpelCcTBa CO3MaHus MHPOPMAIHOHHON CHCTEMBI.

8. CBoiicTBa Ki1acca KaKk CpeACTBAa MAHUITYIHPOBAHUS JTAHHBIMH HH()OPMAIIIOHHOW CHCTEMBI.

9. BupryanbHele (YHKINHM KakK OJHA M3 pealu3aluil COBPEMEHHON TE€XHONOTUH MpOrpaMMHUPOBaHMUS.

10. CoKpbITHE METOJOB KaK OJIUH M3 BAPUAHTOB NPHMEHEHUS TEXHOIOTHU OOBEKTHO-OPHEHTHPOBAHHOTO
IIPOrPaMMUPOBAHHUS.

11. Ileperpyzka METOAOB Kak OJHA U3 pealu3allii COBPEMEHHON TEXHOJIOTHMM IIPOrPaMMUPOBAHMUS.

12. Ieperpyska omepanuit Kak ofHa U3 peann3aluil COBPEMEHHON TEXHOJIOIMU MPOrPaMMHPOBAHUS.

13. [onsatue nuTEpdeiica.

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

15. Buae!r HaciieqoBaHus KJIaCCOB.

16. INonstre HacnenoBaHus UHTEP(EHCOB.

17. [TonsTHe HacnenOBaHUS peaTu3aliy.




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

6.1.1. OcHOBHAasI TUTepaTypa

ABTOpBI, COCTaBUTEIHN 3arnaBue W3natenseTBo, roj
JI1.1 | 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
JI1.2 |Maxun 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
JI1.3 | 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
JI1.4 |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
JI1.5 |Xopes II. b. OOBEKTHO-OPUEHTHPOBAHHOE Mocksa: U3patenscto "®@OPYM", 2021,
MporpaMMHUpOBaHKe ¢ mpuMepaMu Ha C#: URL: http://znanium.com/catalog/document?
Y4ebHoe mocobue 1d=365883
JI1.6 | 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
6.1.2. JlonoTHUTEJILHAS JINTEPaTypa
ABTODBI, COCTaBUTENH 3arnaBue WznarenscrBo, roa
JI2.1 |bapanosa U. B., OOBEKTHO-OPUEHTHPOBAHHOE Kpacnosipck: Cubupckuii heaepanbHbIi
Bapanos C.H. nporpamMmupoBanue Ha C++: YaeOHuK yHuBepcurert, 2019, URL:
http://znanium.com/catalog/document?
1d=380554
6.2. Dj1eKTpOHHBIE YueOHbIE U3TaAHUA U WIEKTPOHHBIE 00pa30BaTeIbHbIE PeCypChl
D1 | MHTepHET YHUBEPCUTET HHPOPMAITMOHHBIX TEXHOIOTHH. - PeskuM moctyna: https://www.intuit.ru/studies/courses
22 | EcTecTBeHHO-HAYYHBIA 00pa30BaTENbHbIN MOPTaN . - Pexkum moctyma: http://www.en.edu.ru/
23 | DnekTpoHHas OMOIHOTEYHast cucTeMa Znanium . - Pexxum moctyma: http:/znanium.com/
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Onextponnsle pecypcsl Akagemun UIMCHUT . - Pexum poctyma: http:/eios.imsit.ru/

35 | DnextponHas OubnmoreuHas cucrema Ibooks . - Pexxum noctyma: http://www.ibooks.ru
36 | Onexrponnas 6ubmmoreunas cucrema BOOK.ru . - Pexxum mocryma: http://www.book.ru
6.3.1. JIunieH3MOHHOE ¥ CBOGOIHO pacIpocTPaHsieMoe MPOrpaMMHoe o0ecreyeHne, B TOM YHicJIe 0Te4eCTBEHHOT0
TIPOU3BO/ICTBA
6.3.1.1 | Windows 10 Pro RUS Omneparmnanas cuctema — Windows 10 Pro RUS Tloammcka Microsoft Imagine Premium — Order
Ne143659 ot 12.07.2021
6.3.1.2 | SIupexc bpaysep bpayszep SAnnexc bpaysep JlnuenznoHHoe cornameHne Ha UCIodb30BaHue mporpamm Snaekc bpaysep
https://yandex.ru/legal/browser_agreement/
6.3.1.3 | Mozilla Firefox Bpay3ep Mozilla Firefox ITporpammuoe obecnedenue mo iunensun GNU GPL
6.3.1.4 | LibreOffice Oducusrit maker LibreOffice ITporpammuoe obecnedenue mo aumnen3nd GNU GPL
6.3.1.5 | Notepad++. TekroBsIii penaktop Notepad++. IIporpammuoe obecnieuenue no surersun GNU GPL
6.3.1.6 | MS Visio Pro 2016 HurerpupoBanHas cpeana paspaborku Microsoft Visio mpodeccronansubiit 2016 Tloamucka
Microsoft Imagine Premium — Order Ne143659 ot 12.07.2021
6.3.1.7 | MS Visual Studio Community Edition Cpena pa3pabotku Microsoft Visual Studio 2022 ITporpamMmmHoe obecrieueHue mo
munen3un GNU GPL
6.3.2. TlepeueHb MporecCHOHATBHBIX 023 JAHHBIX H HH(POPMALMOHHBIX CHPABOYHBIX CHCTEM
6.3.2.1 | ABOUT THE UNIFIED MODELING LANGUAGE SPECIFICATION https://www.omg.org/spec/UML
6.3.2.2 | ICO MexyHapoaHast OpraHM3aIys 0 cTaHgapTu3anuu https://www.iso.org/ru/home.html
6.3.2.3 | POCCTAHJAPT denepanbHoe areHTCTBO 110 TEXHUYECKOMY PETYINPOBAHHUIO U METPOJIOTUU
https://www.gost.ru/portal/gost/
6.3.2.4 | Konekc — IIpodeccronansHble cripaBovHbIe cUcTeMBI  https://kodeks.ru
7. MTO (o6opynoBaHue U TeXHMYECKHE CPeICTBA 00ydeHUsI)
Ayn HaunmenoBanue I10 OcuHarenne
124 Knacrepnas 7-Zip Croiika cepBepHas
naboparopus Mozilla Firefox VYupaensronmii y3en kinactepa [SO0PX-S5380\ Xeon E5345\
Cepgepnbiii ieHTp | PostgreSQL DDR-2-667-8192Mb\WD5001ABYS 1 .
CriennansHOE Java 8 PaGounit y3en knactepa ISOOPX-S5380\ Xeon E5345\ DDR-2-
MIOMEIICHUE JIS Kaspersky Endpoint Security 11 667-8192Mb\WD800JD\ - 16 mt
XpaHEeHUS U Windows Server 2003 R2 Standart | CepBepnbiii y3en Spectrus [SO0PX-S5380\ Xeon E5345\ DDR-
npodumaktrdeckor | Open SuSe Linux 2-667-8192Mb
0 OOCITY>KUBAHUS MySql Server Community Cepsepusrit y3en DEXUS IT IS00PX-S5380\ Xeon E5345\
y4eOHOTO Windows Server 2016 Standard DDR-2-667-8192Mb\
000pynoBaHUs CepBep aIlMUHUCTPUPOBAHUS Kommyratop DLink
Kaspersky Security Center Kommyratop DLink

YMKK «TenekoMMyHUKallUU U
ceTn»

YMKK «KommyTtaTopsl
JIOKAJIbHBIX CeTeiD)

YMKK «DnekTpoTexHuka u
IEKTPOHUKA»

YMKK «MH}popmannoHHbIe
CHCTEMBI B 9KOHOMHUKE

YMKK «KopnioparusHbie
MHPOPMAIIMOHHBIE CHCTEMBI»
YMKK "MoaenupoBanue
JAHHBIX)

VYMKK "O6bekTHO-
OpPUECHTHUPOBAHHBIC TEXHOIOTHU»
YMKK «MHpOopMaLnoHHbIe
TEXHOJIOTHUH»

YMKK «Ynpasnenne 6azamu
JTAHHBIX)

YMKK «CeteBbie
MH(POPMAIMOHHBIC TEXHOJIOTHU
YMKK «Teopetnuecknue 0OCHOBBI
HHPOPMATUKN

YMKK "OcHOBBI aNropuTMHU3aIuN
1 TIPOTPaMMHIPOBAHUS
JetBrains License Service
Autodesk Network License
Manager

CepsepHnbiit y3en SuperMicro 1U6019PMT\Xeon silver 4108
\8xDDR4 8Gd\ - 2 mit

CerteBoe xpaHmmnie faHHBIX Synology DS-418 1 m.
Monutop Acer V193 1 mr.

[xad 2-X ABEPHBII apXUBHBINA METAJLI. - 21IT

Crmur cucrtema AirWell 1 mr.

Crnur-cuctema Lessar 1 .

Cucrema xontpoist goctyna CKAT 1200 17 1 wt




AppWave Enterprise License
Center

Windows Server 2008 R2 Standart
Traffic inspector Special Unlimited
SumnoH 11 “Kpeno-auanor”
Cucrema yTnaBieHUsS
XpaHuJHIeM J0KyMeHToB “Kpeno
-quanor”’

Hentp ynpasnenus [10 Kpeno
MS SQL Server 2016

Apache HTTP Server

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
BbruucuTenbHol | LibreOffice Monwurop
TEXHUKHU. Kaspersky Endpoint Security IIpuntep HP LaserJet 1018
CneunanbHoe Adobe Reader DC M®VY Brother DCP-L2540DNR
IIOMEILEHNE IS Klite Mega Codec Pack
XpaHEHUS U Java 8
npodunaktuueckor | PDF24 Creator
0 obOciTyKUBaHUS Etxt Antiplagiat
y4eOHOT0 Microsoft Windows 10 PRO x64
obopynoBaHHS DSP OEM

MS Office Professional Plus 2007

120 JlaGopatopusi«IIpo | Windows 10 Pro RUS 20 mocaiouHBIX MeCT, pabouee MEeCTO IpenoaaBaTesis
rpaMMHast 7-Zip 20 xommerotepoB A320M-H-CF/AMD Ryzen 5 2600X/DDR4-
WHKEHepHUs U SAnnexc bpaysep 2933 16I'6/SSD XPG GAMMIX S11 Pro 512I'6/NVIDIA
pazpaboTka Mozilla Firefox GeForce GTX 1050 Ti/Realtek PCle GbE Family Controller
MPOrPaMMHOTO LibreOffice 40 monuTopoB Samsung S24R350FHI 23.8"
obecrieueHusI. LibreCAD 20 UBII CyberPower UT650EG
[Momron kubep- Inkscape 20 KOMIUIEKTOB KJIaBUATypa+MbIIlIb
CIIOPTY. Notepad++. 20 rapuautyp Defenfer G-320
[Tomemenue mms 1C:Ilpennpusitue 8. Komruiekr 1 meynpasnsemsiit kommytarop TP-LINK TL-SG1024D
IIPOBEICHUS Kaspersky Endpoint Security 1 UnrepaxtusHas manens EliteBoard LR-75UT40i7
3aHATUN MS Access 2016
JIEKIIMOHHOTO MS Project Pro 2016
THIIA, MS SQL Server 2019
CEMUHapPCKOTo MS SQL Server Management
TUIA, KyPCOBBIX Studio 18.8
pabot (kypcoBbix | MS Visio Pro 2016
MIPOEKTOB), MS Visual Studio Community
TPYIIOBBIX U Edition
uuauBuAyanbHbIX | Visual Studio Code
KOHCYJIbTaLUMH, Blender
TEKYIIEro Gimp
KOHTPOJIS U Maxima
MIPOMEKYTOTHOM Oracle VM VirtualBox
aTTeCTaIuH, StarUML V1
camocTosTenbHO | PostgreSQL
pabotel. Kabunet IntelliJ] IDEA
HHQOPMATHKH, PyCharm Community Edition
TEXHOJIOTHH U Eclips
METOI0B Adobe Reader DC
nporpammupoBanu | NetBeans IDE
s ZEAL

SMath Studio

Klite Mega Codec Pack

10-Strike File search pro

YMKK "O6bekTHO-
OPHEHTUPOBAHHBIC TEXHOJIOT U
YMKK "OcHOBBI alropuTMHu3anium
U TIPOrPAMMHPOBAHUS

121 Ka6uner Windows 10 Pro RUS 17 mocamoYHBIX MecT, pabouee MECTO MperoIaBaTems
WHOCTPaHHOTO 7-Zip 17 xommeiotepoB PSH67/INTEL i5-2300/DDR3-1333-
SI3bIKA SAunexc bpayzep 4T°6/SSD Flexis 120Gb/ WD5000AAKX/Radeon HD
(sruaTad OHHBII Mozilla Firefox 6700/Realtek PCle GBE
KaOHMHET). LibreOffice 17 monuropoB AOC e2243Fw 21,5”

IMomemenue st Notepad++. 17 KOMILJIEKTOB KJ1aBHATypa-+MBbIIIb




IIPOBECHUS Kaspersky Endpoint Security 1 kommyTaTop HeynpasisieMmsrit DES-1024D
3aHATHIHA Oracle VM VirtualBox
CEeMHUHAPCKOTO Adobe Reader DC

TUIIA, KyPCOBBIX 1O JIMHKO v8.2 nemo-Bepcus
pabort (xypcoBbix | Klite Mega Codec Pack
MIPOEKTOR),

TPYIIOBBIX

WHIUBHYaTbHBIX

KOHCYJbTAIINM,

TEKYILETO

KOHTPOJISI U

MIPOMEXYTOYHOM

aTTecTaluy,

CaMOCTOSITEIbHON

paboTHL.

123 KomnerorepHas Windows 10 Pro RUS 19 nocamouHbIX MecT, pabodee MeCTO IperoAaBaTes
nabopaTopus 7-Zip 19 xommeiotepoB H1 10M-S2-C/INTEL Pentium G4400/DDR4
Jlabopatopust Supexc bpaysep -2133-4I'6/TOSHIBA HDWD105/Intel HD-510/Atheros
BeunciuTenbHOl | Mozilla Firefox AR9287 Wireless
TEXHUKH, LibreOffice 19 monuropoB LG Flatron 1718s
APXUTEKTYPBI LibreCAD 19 KOMIUIEKTOB KilaBUATypa+MBbIIIIb
[EPCOHATBHOTO Inkscape 1 neynpasisemsiit kommyratop TP-LINK TL-SG1024D
KOMIIbIOTEpA U Notepad++.
neprhepUnHbIX 1C:Ilpennpustue 8. Komruiekr
YCTpPOHCTB Kaspersky Endpoint Security
Kabuner MS Access 2016
undopmanuonnoit | MS Project Pro 2016
0e30MacHOCTH MS SQL Server 2019
INomemenue s MS SQL Server Management
[IPOBEJIEHUS Studio 18.8
3aHATHIA MS Visio Pro 2016
JIEKITHOHHOTO MS Visual Studio Community
THIIA, Edition
CEeMUHAPCKOTO Blender
THIIa, KYPCOBBIX Gimp
pabot (kypcoBbix | Maxima
MPOEKTOB), Oracle VM VirtualBox
TPYIIOBBIX U StarUML V1
uHAuBUAYyanbHBIX | PostgreSQL
KOHCYJbTaLUH, Intelli] IDEA
TEKYILETO PyCharm Community Edition
KOHTPOJISL U Eclips
MPOMEXYTOUHOH Adobe Reader DC
aTTecTalluu, Embarcadero RAD Studio XES8
camocTosaTenbHOl | Arduino Software (IDE)
paboTHL. NetBeans IDE

ZEAL
Klite Mega Codec Pack

208 ITomerenue aasa Windows 10 Pro RUS 19 mocaiouHbIX MecT, pabodee MECTO Mpero1aBaTes,
IIPOBEICHUS 7-Zip 10 xommeiotepoB H97-PLU/INTEL i5-4460/DDR3-1333-
3aHSATHIA SAnnexc bpaysep 16I'6/SD7SB6S-128G+ST500DMO002/Radeon R7 200/Realtek
JIEKIIMOHHOI'O Mozilla Firefox PCle GBE
THIIA, LibreOffice 9 komnbroTepoB A320M-H-CF/AMD Ryzen 5 2600/DDR4-
CEeMHUHAPCKOTO LibreCAD 2666-16I'6/Apacer AS2280P4-256Gb, Toshiba HDWD110
THUIIA, KyPCOBBIX Inkscape 1Tb/Nvidia GT-710/Realtek PCI-E GBE
pa6ot (kypcoBbix | Notepad++. 1 xommbroTep P8Z77-V-LX2/INTEL 15-3570K/DDR3-1600-

IIPOEKTOB),
TPYIIOBBIX H
WHIMBUAYaIbHBIX
KOHCYJIbTAIIH,
TEKYIETO
KOHTPOJISI U
MPOMEKYTOUHOMN
aTTeCTalUH.

1C:IIpennpusitue 8. Komruiexr
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 Community
Edition

Visual Studio Code

8I'6/ SSD SSDPR-CX400-128G2, WDC WS15EARS/AMD
HD-5700 Realtek PCIe GBE

10 monutopos Philips 274E5QSB 27~

1 monuTop Samsung SyncMaster E1720

11 KOMIUIEKTOB KJIaBUATypa+Mblllb

1 mpuntep HP LaserJet 1018

1 kommytatop Heynpasisembid TL-SG1024D
MexaucnuruimHapHas naboparopras ctannust NI ELVIS 11 u
1O Circuit Design Suit

JlaGoparopusi cXeMOTeXHUKH (HEOOXOAUMO HaIU4He J1ad.
ctaniun ELVIS) TIpakTrkyM 1o 1dpOBBIM dJIeMEHTaM




Blender

Gimp

Maxima

Oracle VM VirtualBox
StarUML V1

PostgreSQL

IntelliJ IDEA

PyCharm Community Edition
Eclips

Adobe Reader DC

Diptrace

Embarcadero RAD Studio XES8
Arduino Software (IDE)

BBIYHCIUTETBHON 1 HH()OPMAIMOHHO-U3MEPUTEIHHON
TEXHUKH (HEOOXOMMO HaJIM4YKe 1a00paTOPHOM CTaHIIUN
ELVIS) Jlabopartopust mpoeKTHpoBaHUE HU(YPOBBIX YCTPOKUCTB
u nporpammupoBanus [IJINC (Heobxoanmo Hamuane
nabopatopHoii craniuu ELVIS) Kommuekt akceccyapos NI
myRIO Starter Accessory Kit (omuonansno) KoMriekr
akceccyapoB NI myRIO Mechatronics Accessory Kit
Kommnekt akceccyapoB NI myRIO Embedded Systems
Accessory Kit Jlaboparopus mporpaMMHpoBaHHus
BCTpaMBaeMbIX cucTeM JIOKaJIbHBIC BEIYHCIUTEIBHBIEC CETH
(meobxoaumo Hanmune naboparoproit cranun ELVIS)
[TpombInuieHHbIe HHTEPHENUCH U IPOTOKOIBI (IIPOrpaMMHast
Bepcus) Akanemudeckas auneHsust NI LabVIEW nHa

NetBeans IDE HEOTPaHNYCHHOE KOJI-BO PAOOUYMX MECT B Ipezenax Kadempol.
ZEAL Arduino Robot.
Klite Mega Codec Pack
MS Office Standart 2007
NI LabVIEW Full
125 ITomemnienue s Windows 10 Pro RUS 17 mocamouHbIX MecCT, pabodee MEeCTO IPEnoaaBaTels
MPOBEACHUS 7-Zip 17 xommeiotepoB H1 10M-S2-C/INTEL Pentium G4400/DDR4
3aHATHH Sanexc Bpaysep -2133-8T'6/TOSHIBA HDWD105/Intel HD-510/Atheros
JIEKIIMOHHOTO Mozilla Firefox AR9287 Wireless
TUIA, LibreOffice 17 monutopos Samsung SyncMaster 920N
CEeMHUHAPCKOTO LibreCAD 17 KOMITJIEKTOB KJTaBHATypa-+MbIIIb
THIIA, KYPCOBBIX Inkscape 1 kommytaTop Heynpasisiemblii DES-1024G
pabot (kypcoBeix | Notepad++.
MTPOEKTOR), 1C:Ilpennpustue 8. Komriekr
TPYIITOBBIX H Kaspersky Endpoint Security
nHAUBUAYyanbHEIX | MS Access 2016
KOHCYJbTaIUH, MS Project Pro 2016
TEKYILIEro MS SQL Server 2019
KOHTpPOJISL U MS SQL Server Management
MPOMEXYTOUHOH Studio 18.8
aTTecTaluu, MS Visio Pro 2016
camoctosaTenbHoit | MS Visual Studio Community
paboTHL. Edition
Blender
Gimp
Maxima
Oracle VM VirtualBox
StarUML V1
PostgreSQL
IntelliJ IDEA
PyCharm Community Edition
Eclips
Adobe Reader DC
Embarcadero RAD Studio XE8
Arduino Software (IDE)
NetBeans IDE
ZEAL
SMath Studio
Klite Mega Codec Pack
126 Kommerorepras Windows 10 Pro RUS 20 TocaIouHBIX MECT, pabovee MECTO IPEIOAaBaTeIs
nabopatopust 7-Zip 11 xommbroTepoB Trna «MonoOok» Lenovo IdeaCentre-/ Intel
Ionpasnenenue Snnexc bpaysep Pentium CPU 4415U 2.30GHz/DDR4-2133-4I'6/ WDC
3aIUTHI Mozilla Firefox WDI0EZEX-08WN4AO0 100016/ Intel(R) HD Graphics 610 /
nHpOpMaIIH: LibreOffice Realtek PCle GbE Family Controller/ Qualcomm Atheros
Jlaboparopust LibreCAD QCA9377 Wireless Network Adapter
TEXHUYECKUX Inkscape 5 komnbroTepoB Tuna «MoHob6mox» Lenovo IdeaCentre IAO
cpenctB obydenus: | Notepad++. 300-23SU /INTEL Pentium 4405U/DDR4-2400-

ITomerienue aas
[IPOBEJICHUS
3aHSATUMN
JICKIIHOHHOTO
THIIA,
CEMHHAPCKOT0
THTIA, KyPCOBBIX

1C:IIpennpustue 8. Kommuiekr
Kaspersky Endpoint Security
MS Access 2016

MS Project Pro 2016

MS SQL Server 2019

MS SQL Server Management
Studio 18.8

8I'6/ST1000DMO003/Intel HD-510/Intel(R) Dual Band Wireless
-AC 3165

4 KommbioTepa Trmna "Mono6sok" Lenovo /Intel Pentium
Silver J5040 CPU 2.00GHz/DDR4-2400 8I'6/SSD WDC PC
SN530 SDBPMPZ-512G-1001/Intel(R) UHD Graphics 605/
Realtek PCle GbE Family Controller/ Realtek 8821CE
Wireless LAN 802.11ac PCI-E NIC




pabot (kypcoBeix | MS Visio Pro 2016 20 KOMIIJIEKTOB KIaBUATypa+MBbIIIb
MIPOCKTOB), MS Visual Studio Community 1 6ecnipoBoHas Touka goctyna DWL-3200AP
TPYIIOBBIX U Edition
uHAUBUAYaIbHBIX | Blender
KOHCYJIbTaIUH, Gimp
TEKYIIIEero Maxima
KOHTPOJIS Oracle VM VirtualBox
MIPOMEXYTOYHOM StarUML V1
aTTecTaluy, PostgreSQL
CaMOCTOSITENTEHOU IntelliJ IDEA
paboTHL. PyCharm Community Edition
Eclips
Adobe Reader DC
Embarcadero RAD Studio XE8
Arduino Software (IDE)
NetBeans IDE
ZEAL
Klite Mega Codec Pack

8. METOUMYECKHE YKA3AHMUA VI OBYYAIOIIUXCSA IO OCBOEHUIO JUCHHUIIJIMHBI (MOZAY JIS)

B cootBerctBru ¢ TpeboBanusiMu GTOC BO mo HampaBieHUIO MOATOTOBKH Pean3alis KOMIETEHTHOCTHOTO TIOAX0/1a
MpeaycMaTpUBAET UCIOJIb30BaHKUE B YUeOHOM MPOILIECCE AKTUBHBIX U MHTEPAKTUBHBIX ()OPM MPOBEACHUS 3aHATHI (pa3bop
KOHKPETHBIX 3371a4, IPOBE/ICHNE OJIMI-OIPOCOB, HCCIIeI0BaTEIbCKUE pabOThI) B COUCTAaHUH C BHEAYJUTOPHOH paboTOi C 1eNbIo
(hopMHpOBaHUS 1 pa3BUTH NPO(HECCHOHATHHBIX HABBIKOB 00YJarOITHXCH.

JlexuuoHHsIe 3aHATHA gononusorcs [13 u pasmuaaeiMu popmamu CPC ¢ yuebHoM 1 HaydHOU uTepaTypoil B mporecce Takoit
pabOoTHI CTYAEHTHI TPUOOPETAIOT HABBIKH «TTyOOKOT0 YTEHUS - aHAIN3a U HHTEPIPETAluU TEKCTOB 10 METOI0JIOTUH U METOAUKE
JVICITUTTIAHEL.

Y4eOHBII MaTepHall 110 JUCHHUIIINHE « BBICOKONPON3BOUTENIFHBIC BEIYUCIUTENBHBIC CHCTEMBD». Pa3eieH Ha JIOTHISCKH
3aBepIleHHbIE YacTH (MOAYNIN), TIOCIe U3ydeHHs, KOTOPBIX IIpelycMaTpHBaeTCs aTTecTays B popMe MICbMEHHBIX TECTOB,
KOHTPOJIbHBIX PaboT.

PaboTs! oneHMBaroTCA B 6ayuiax, CyMMa KOTOPBIX JaeT PeHTHHT KakKaoro o0ydaromerocs. B 6amrax orieHHBarOTCS HE TONBKO
3HAHUS U HABBIKY O0YJAOMINXCs, HO ¥ UX TBOPYECKHE BO3MOXKHOCTH: aKTUBHOCTb, HEOPAHHAPHOCTD PEIICHUI TOCTABIEHHBIX
npodaeM. Kaxkaplit Moy b yueOHON AUCIUIIMHBI BKITIOYAaeT 00s13aTeNbHbIe BUABI padoT — jiekuunu, [13, pasnuunsie Buas CPC
(BBITIOJTHEHUE JOMAIITHUX 3aJaHUH [0 PEIICHHMIO 3a/1ad, TOJrOTOBKA K JICKIUSAM U TPAKTHYCCKUM 3aHATHIM).

®dopma TeKyIero KOHTPOJIS 3HaHUH — paboTa CTy[JeHTa Ha IPaKTHIEeCKOM 3aHATHH, orpoc. Popma MpoMeKyTOUHBIX aTTECTaIHi —
KOHTpPOJIbHAs paboTa B ayIUTOPUH, JOMAIIHss paboTa. MiToroBas ¢hopmMa KOHTPOJISI 3HAHUH 1O MOIYIISIM — KOHTpOJIbHAs paboTa ¢
3aJja4yaMu 110 MaTepUaIy MOIYJIs.

Meroandeckue yka3aHHUs 110 BEIITOJTHEHHUIO BCEX BUIOB yIeOHON pabOTHI pa3MeIIeHs! B AICKTPOHHOH 00pa3oBaTeIbHON cpere
aKaJleMHH.

Meroandeckue yka3aHus U MaTepHaibl O BUIAM yI€OHBIX 3aHATUH MO TUCLHUIINHE:

Bup yaeOHBIX 3aHATHIA, padoT - OpraHu3amys AeSTeIbHOCTH 00yJaromierocs

Jlexmust - Hammcanne xoHCHEKTa JEKIUH: KPAaTKO, CXEMAaTHYHO, MOCIIEAOBATEIFHO (PUKCHPOBATH OCHOBHEIC
MOJIOKEHHUS, BEIBOJBI, (POPMYITHPOBKHU, 000OLIEHNUS, OTMEYATh BaXKHBIE MBICIIHU, BBIAEISTH KIIIOUEBBIE CI10Ba, TEPMUHEL [IpoBepka
TEPMHHOB, MIOHATHI C TIOMOILBIO SHIMKIIONEANH, CIIOBapel, CIIPaBOYHUKOB C BHIIIMCBIBAHMEM TONKOBaHUIl B TeTpaas. O003HAUUTD
BOITPOCHI, TEPMHUHEI, MaTepPHa, KOTOPHIH BRI3BIBAECT TPYAHOCTH, TIOMBITATECS HAWTH OTBET B PEKOMEHIYeMOil JTUTepaType, eCiu
CaMOCTOSITENBHO He yHaéTcs pa3oOpaThes B MaTepuane, Heo0X0IuMO c(hOpMyIUpPOBATh BOIIPOC U 33aTh MIPEHOAaBATENI0 Ha
KOHCYNIBTAI[MH, HA IPAKTHYECKOM 3aHSITHH.

IMpakTrdeckue 3aHATHS - KoHcniektipoBaHue HCTOUYHNKOB. PaboTa ¢ KOHCIIEKTOM JIEKIUH, ITOJrOTOBKAa OTBETOB K
KOHTPOJIBHBIM BOIIPOCAM, IIPOCMOTP PEKOMEHTyeMOH JINTEPaTyphl, paboTa ¢ TEKCTOM. BBITIOTHeHNE TPaKTHIECKUX 33134 B
WHCTPYMEHTAJIBHBIX CpeAax. BrlmonHneHne npoekToB. Pemenne pacuéTHO-rpaduiyeckux 3a1aHuid, peleHue 3a1a4 o alropuTMy u
Ap.

CamocrostensHas padbora - 3HaKOMCTBO C OCHOBHOW U JIOIIOJHUTENIBHON JIUTEPATypOl, BKIIIOYAs CIPaBOYHbIE U3JAHUS,
3apyOexHbIe HICTOYHUKH, KOHCIIEKT OCHOBHBIX HOJIOKECHUH, TEPMUHOB, CBECHUI, TPEOYIOLUIUXCS AT 3aTIOMUHAHUS U SBIISIOIIUXCS
OCHOBOIIOJIATalOMIUMHU B 3Tol TeMe. CocTaBlIeHHe aHHOTAIMH K IPOUYUTAHHBIM JINTEPATypHbIM UCTOUYHUKAM H Jp.

9. METOIMYECKHUE YKA3AHUSA OBYYAIOIMMCH IO BBINTOJJHEHUIO CAMOCTOATEJIBHOU PABOTBI

CamocTosTenbHas paboTa CTyZEHTOB B X0/l CEMECTpa SBJISETCS BaXXHOW COCTaBHOM 4acTbI0 yueOHOro Impolecca 1 Heo0Xo1uMa
JUIS 3aKpeTICHHs M YIITyOJICHUsI 3HAHHUH, OTydeHHBIX B TIEPUOJ CECCUH Ha JICKIHUSX, IIPAKTHIECKUX ¥ MHTEPAKTUBHBIX 3aHATHSAX, a
TaroKe JUI HHAWBUIYAIbHOTO U3YUeHHS TUCIUIUIHHEI « OOBEKTHO-OpHEHTHPOBAHHOE IPOTPAMMHPOBAHNE» B COOTBETCTBUH C
MIPOrpaMMOil U pEKOMEHI0BaHHOM JIUTEPATYPOH.

CamocrosiTenbHast pab0Ta BBINOIHACTCS B BUJIC MOATOTOBKHU JOMAIITHET0 33IaHUsI WIIH COOOIIEHHMS 110 OTAEIBHBIM BOIIPOCaM,
HAIMCaHUE U 3alllTa HaAyYHO-UCCIIEN0BATENBCKOTO MPOEKTA.

KonTposs kagecTBa BHIIIOJIHEHUS CAMOCTOATEIBHON (JJOMAaITHEl) pabOTEI MOXKET OCYIIECTBIISATECS C IOMOIIBIO YCTHOTO OIpoca Ha
JIEKIUSAX UM IPaKTUUECKUX 3aHATUAX, 00CYKIEHHsI HOATOTOBIEHHBIX HAyYHO-UCCIEOBATENbCKUX IPOEKTOB, IIPOBEACHUS
TECTUPOBAHUSI.

YcrHBIe (HOPMBI KOHTPOJIS TOMOTYT OIIEHHUTH BIIAJICHAC CTYCHTAMH XKaHPaMH HAyIHOH pedn (IUCKyCCHs, UCIYT, COOOIIeHME,




JOKJAJ U JIp.), B KOTOPBIX PACKPHIBACTCS YMCHUE CTYCHTOB IePeAaTh HYKHYIO HH(OPMAIHIO, TPAMOTHO UCIIOIB30BaTh S3BIKOBHIC
CpPe/CTBa, a TAK)KE OPATOPCKUE MPUEMBI AJsI KOHTAKTa C ayJUTOPHENL.

ITrceMeHHBIE PaOOTHI MTO3BOJISIOT OICHUTD BIIAJICHUE HCTOYHIKAMH, HAYIHBIM CTHJIEM H3JIOKECHUS, A1 KOTOPOTO XapaKTepHBI:
JIOTHYHOCTH, TOYHOCTh TEPMHUHOJIOTUH, 0000IIEHHOCT U OTBICUYCHHOCTb, HACHIIICHHOCTh (haKTHUECKOil nHpopManue.

Bri6op BapuaHTa 3agaHust MOXKET OBITh CHeNIaH U3 MPEAI0KEHHOTO HIXKE CIIUCKA:

Bapwuanr 1.

Cosnats kimacc Kpyr. Ero mosnst 1omKHBI BKIIIOYaTh pagiyc ¥ KOOPAWHATHI IIEHTpa Kpyra. Peam3oBaTe onepaniy: HHATHATA3AIHS
HoJjei JaHHBIX, U3MEHEHUS pafuyca Kpyra, BBIYUCICHUS [UIMHBI OKPY>KHOCTHU U IIOMIAAN KPyTa.

Bapuanr 2.

Cosnatp ximacc lap. Ero moss 1omKHBI BKITIOYATh pagnyc U KOOPIMHATHI IIeHTpa mapa. Peann3oBats oneparii: HHAHAIH3AINT
HoJeit TaHHBIX, I3MEHEHUS pajyca Mapa U BEIYHUCICHHS 00bEMa mapa.

Bapuanr 3.

Cosnats knacc IIpsmoyronsauk. Ero nons gomkHsI BKIIOYAaTh CTOPOHBI IPSIMOYTONIbHHUKA. Pean3oBats onepaniy: HHALMAIN3a1Ks
ToJei TAHHBIX C IIPOBEPKOI Ha UX COOTBETCTBHE MPSMOYTOJIBHUKY, BEIYHCICHHS IIEPUMETPa IPSIMOYTOIBHIKA U €0 IUTOIIA .
Bapuanr 4.

Cosnatb knacc TpeyronbHuk. Ero mosns 10mKHBI BKIIOUATh YIIIBl M CTOPOHBI TPEYroibHKKa. Peann3oBats onepanuu:
WHHIHATA3AIHS T0JIei JTaHHBIX C IPOBEPKOM Ha MX COOTBETCTBHE TPEYTOJIEHUKY, BRIYUCIICHHUS IIEpUMETpa TPEYTOIbHUKA U €T0
TUTOIIAIH.

Bapuant 5.

Co3zpnatb Kiace Yroa 1uist paboThl ¢ yrilaMH Ha IIIOCKOCTH, 33/1aBaeMbIMH BEJIMYMHOM B rpagycax. PeannsoBars onepanuu rnepeBoja
yIJla B pajiuaHbl, MpuBeeHne K auana3ony 0—360, yBenndeHne/yMEeHBIICHUE YIIIa Ha 3aJJaHHYIO BEIMIHHY.

Bapuasnr 6.

ParonanbHast (HecokpaTtuMmas) IpoOb MpecTaBIsieTcsl Mapoi Hembix ynced: (a, b). Cozaarte knace Juist paboThl ¢ pallMOHAIBEHBIMU
npoOsiMu. Peann3oBath onepariy CI0KeHHs, YMHOXKEHHS U JICTICHUS PAallOHATIBHEIX APO0Oeii.

Bapuanr 7.

PeanuzoBats xinacc ToBap. B kiacce g0KkHBI OBITH MPEICTABICHBI MIOJIS1: HAUMEHOBaHUE TOBapa (TUI string), ieHa ToBapa,
KOJIMYECTBO €IMHUIL] TOBapa U HOMEp HakIagHoH. Peann3zoBaTk MeTObI H3MEHEHHS 1LIEHBI TOBAPA, €T0 KOJINYECTBA, BEIYUCICHHE
CTOMMOCTH TOBapa.

Bapuasnr 8.

CosnaTts knacc 3apmiata. B knacce qomkHbI ObITh IPeACTaBIEHBI OIS 0K, IPOLEHT Hal0aBKHU, MOJ0XOIHbIH HAJIOT.
PeannzoBaTh METO/IBI BRIYUCIICHUS HAUUCIICHHON CYMMBI, BRIYUCIICHHUS YICPKaHHON CyMMBI, BEIYHCIICHHST CYMMBI, BBIZIABaeMOH Ha
PYKH.

Bapuanr 9.

Co3zpnatb kitacc Money Juist paboThI ¢ ICHEXXHBIMU CyMMaMH. JIeHeKHasi CyMMa JI0JDKHA OBITh IIPE/ICTaBIIeHa ABYMs TIOJISIMH LIETI0TO
THIIA: OHO — JUIA pyOJIeH, mpyroe — Ayt Koreek. Peann3oBats kiacce Money onepanuu CII0KESHUS U BRIYUTAHHS IEHEKHBIX CyMM, a
TaKoke OIEPaIHIo BBIBOJA HA KOHCOJb AEHEKHOI CyMMBI TAKUM 00pa3oM, YTOOB! KOMEHKH OTACISUIUCH OT PyOJIs 3amsToil.

Bapwuant 10.

KomrurekcHoe uncito 3amaéres mapoi IeHCTBUTENBHBIX YHcel (a, b). PazpaboTaTh Kitacc KOMIUIEKCHBIX 4ncell. PeannsoBats
BEITIOJIHEHHE oTieparuii cinoxkenus: (al, bl) + (a2, b2) = (al + al, bl + b2) u Beruuranust: (al, bl) — (a2, b2) = (al —al, bl —b2)
KOMIUIEKCHBIX urcen. Hamucats nporpaMmy, 1eMOHCTPUPYIONIYIO paboTy € TUM KIIACCOM.

Bapuant 11.

Pa3paborath Ki1acc 00BEKTOB-BEKTOPOB, 33/1aBAEMBIX KOOPAWHATAMH KOHIIOB B TPEXMEPHOM IIPOCTPAHCTBE. Peann3oBats oneparyn
CJIOKEHUS U BBIYUTAHHS BEKTOPOB C MOIYyIEHHEM HOBOTO BEKTOPA, BEIYHUCIICHHS CKASIPHOTO MPOU3BEACHHS ABYX BEKTOPOB U
JUINHBI BekTopa. Hanucats mporpaMMy, 1€EMOHCTPHPYIOLIYIO PabOTy C ITUM KIaCCOM.

BapuanT 12.

Pa3paboTats K1acc 00BEKTOB-IIPSMBIX JIMHHI, 33JaHHBIX ¢ IOMOIIBIO ypaBHEHUS y=kx+b , k, b = const. Kimacc nomken cogepxarb
KOHCTPYKTOp, CO3AAIOLINI 00BEKTHI 3aJaHleM 3HaueHH aTpruOyToB K, b 1 BEIUMCIAIONIHIA 3HaUeHHE BEPTUKAIBHOW KOOPIMHATHI MO
3aJaHHOMY 3Ha4ueHHI0 X. HammcaTs nmporpamMmy, 1€MOHCTPHPYIOLIYIO PaboTy € KIIACCOM.

Bapuanr 13.

Pa3pabotats Ki1acc KOHYCOB, 3aJaHHBIX PaJIyCOM X OCHOBAaHHS U BbICOTOH. Kiacc qomxkeH conepkaTh KOHCTPYKTOp Kilacca U
METO/Ibl, BEIYUCISIOINE 00BEM M IIONIAb TIOBEPXHOCTH (DUTYPHI.

Bapuant 14.

Pa3paboTats KJ1acc 3JUTHIICOUIOB BPAIICHNUS, 3alaHHBIX CBOMMH TosTyocsiMu. Kitace moimkeH comepskaTs KOHCTPYKTOP Kiacca |
METO/IbI, BEIMHUCIIAIOMNE 00BbEM U TIIOIAAb TTOBEPXHOCTU (PUTYPBI.

Bapwuanr 15.

Pa3paboTath KJ1acc 3JUTHIICOB, 3aITaHHBIX CBOMMH TOJTyocsiMH. Kitace moymkeH comepxaTh KOHCTPYKTOP KJ1acca M METO,
BBIYHCIISOIIUI TUIOMIAb.

Bapwuanrt 16.

Pa3paborats Ki1acc MpsIMOYTOJIEHBIX TETPadAPOB, 3aJaHHBIX JUTMHAMH p&bep OCHOBaHUS U BEIcoTOH. Kitacc momkeH conepxaTh
KOHCTPYKTOP ¥ METOJ, BEIYUCIISIOMNI 00BEM (UTYpHL.




