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O0beKTHO-OPHEHTHPOBAHHOE MPOTPAMMUPOBAHHUE

pabouas mporpaMma AUCHUATUIUHBI (MOTYJIS)

3akperieHa 3a xadenpoit Kadenpa maTtemMaTHKky U BIYHCINTEIbHON TEXHUKH
VY4eOHbIi mian 38.03.05 busnec-undpopmarika
Kpamnpuxanus O0axanaBp
®opma o0yaeHHs O4YHO-3204YHAs
OO0mast TpyI0eMKOCTh 33ET
YacoB 1o y4eOHOMY IJIaHy 108 Bunbl KOHTpONIS B cemecTpax:
B TOM YHCIIE: 9K3aMEHHI 5
ayJIUTOPHBIC 3aHATHS 32
caMoCTOsITeIbHAs paboTa 40
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 Kypce>) Hroro
Henenpb 16 5/6
Bun 3anaruit v PII vi PIT

Jlexun 16 16 16 16
JlaGopaTopHbIe
[IpakTuueckue 8 8 8 8

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

Koncynbranumn 1 1

nepes SK3aMeHOM

Uroro ayn. 32 32 32 32
KonrakrHast padora |33,3 | 33,3 |33,3 |33.3
Cam. pabota 40 |40 |40 |40

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):
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CUCTEMA IIJ/TFOCy, I'nebos O.B.

Paboyas mporpaMma QUCIMIUTAHEL
O0BbEeKTHO-OPHEHTHPOBAHHOE IPOrPAMMHPOBAHHE
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®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 YU4€HBIM COBETOM By3a OT 17.04.2023 npotokon Ne 9.

Paboyas mporpamma o006peHa Ha 3aceaHu Kadeapsl

Kadeapa mateMaTHKH U BHIYMCIUTEIbHOH TEXHUKH

[Iporoxon ot 05.04.2023 r. Ne 9

3aB. xaenpoit byxan Buranuit Buxroposuu

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

o0ydJeHHe CTYICHTOB METOANKE pa3pabOTKH MIPOTPaMMHBIX CPEACTB C HCIIOJIB30BAHIEM TEXHOIOTHH 0OBEKTHO-
OpUEHTUPOBAHHOI'O IIPOrPaMMHUPOBAHUS

3agaun: mpuoOperenue 3Hanuii B obmactu OOII, moctpoenus npunoxernuid c¢ mpusiedeHueM OOIl, u3ydeHus COBPEMEHHBIX
00BEKTHO-OPHEHTHPOBAHHBIX SI3BIKOB ITPOIPAMMUPOBAHHUS

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

Hukn (paznen) OIT: | b1.0

2.1

Tpebopanus K NpeABapUTE/ILHOM NOAT0TOBKE 00y4aI0IIerocs:

2.1.1

Wnadopmatika 1 mporpaMMHpOBaHHE

2.1.2

I/IH(i)OpMaHI/IOHHBIe CHUCTEMbI U TCXHOJIOT'HMH

2.13

BrruucnurenbHbie CUCTEMBI, CETU U TCIICKOMMYHUKAIIUH

2.2

JAucuunianHbl (MO1Y/JHM) U MPAKTHKH, VI KOTOPBIX 0CBOCHHE JAHHOH JUCHMIIMHBI (MOAY/18) HE00X0AMMO KaK
npeaiiecTBymoLIee:

221

TexHOIOrMK NIPOrpaMMHUPOBAHUS

222

Pa3paboTka HHTEpHET NPHUI0KEHUH

223

BrimonHeHue ¥ 3aIUTa BBITYCKHOH KBATH(UKAIMOHHOHN paboThI

224

HPOI/I3BO)ICTBGHH3.SI IMpaKTHUKa: HpeI[Z[I/Il'[J'IOMHaSI MpaKTUKa

3. ®°OPMUPYEMBIE KOMIIETEHIINHU, THAUKATOPBI UX TOCTHUXEHUSA
U IUIaHUpYeMble Pe3yJIbTaThl 00y4eHus

4. CTPYKTYPA 1 COIEPKAHUE JUCHOUILINHBI (MOIYJI5T)

Koz HanmeHoBaHue pa3/iesioB H TeM /BUJ Cemectp | Yacos | Kommneren- | JlutepaTtypa u 3a. pecypebl | IIpakr
3aHATHUSA 3aHATHA/ / Kype 10701 . MOAT.
Pasznen 1. Knaccel u 00beKTBI
1.1 Wuxancynsiys /Jlex/ 5 2 JIL.1 JI1.1 JI.1 J11.1 JI1.1J12.1
J12.7
013233343536
1.2 Wnxkancynsmus /TIp/ 5 2 JI1.1 J11.1 J11.1 JI1.1J12.1 JI1.1
2.7
313233343536
1.3 Wnxkarncynsmms /J1a6/ 5 0 JI1.1J11.1 J11.1 JI1.1 JI1.1J12.1
2.7
013233343536
1.4 Wukancymsust /Cp/ 5 4 JIT.1 JI1.1 JI1.1 JI1.1J12.1 JI1.1
J12.7
013233343536
1.5 OYHKIMU-YJIEHBI KJIacca 5 2 JI1.1 JI1.1 JI1.1 JI1.1J12.1 JI1.1
/JTex/ 2.7
313233343536
1.6 Oyakmu-wieHs knacca /T1p/ 5 0 JIT.1JI1.1 JI1.1 JI1.1J12.1 JI1.1
2.7
013233343536
1.7 OyHKIMK-YwIeHbI Kiacca /J1ad/ 5 2 JIT.1JIT.1 JI1.1 JI1.1 J11.1J12.1
J12.7
1.8 Oynkin-uneHs! kinacca /Cp/ 5 4 JI1.1J11.1 J11.1 JI1.1J12.1 JI1.1
2.7
013233343536
Paznen 2. lTotumopduszm
2.1 [eperpy3ka GpyHKIUIA 5 2 JIT.1JIT.1 JI1.1J12.1 JI1.1 J11.1
/JTex/ J12.7
013233343536
2.2 Ieperpy3xa dynaxnuii /Tp/ 5 0 JI1.1J11.1 J11.1 JI1.1J12.1 JI1.1
2.7
313233343536
2.3 Ieperpyska ¢pynkwii /J1ad/ 5 2 JIT.1JI1.1 JI1.1 J11.1 JI1.1J12.1
2.7
013233343536




24 Ieperpy3ka pynkuuii /Cp/ 4 JI1.1 J11.1 J11.1 JI1.1 JI1.1J12.1
2.7
013233343536
2.5 ITeperpyska onepanuit 2 JIT.1JIT.1 JIT.1 JI1.1J12.1 JI1.1
/JTex/ 2.7
013233343536
2.6 Ileperpyska onepanuit 2 JIT.1JIT.1 JI1.1 JI1.1J12.1 JI1.1
Mp/ J12.7
013233343536
2.7 [eperpyska ¢pynkimii /J1a6/ 0 JI1.1 J11.1 J11.1 JI1.1J12.1 JI1.1
2.7
313233343536
2.8 Ieperpy3ka onepanutii /Cp/ 4 JIT.1 JI1.1 JI1.1J12.1 JI1.1 J11.1
J2.7
013233343536
Paznen 3. HacnenoBanue
3.1 HacnenoBanue peanuzaruu 2 JIT.1 JI1.1 JI1.1 JI1.1J12.1 JI1.1
/JTex/ J12.7
013233343536
3.2 Hacnenosanue peanuszanuu 2 JIT.1JIT.1 JI1.1 JI1.1J12.1 JI1.1
/Mp/ 2.7
313233343536
33 Hacnenosanue peanuszanuu /J1a6/ 0 JIT.1JI1.1 JI1.1 J11.1 JI1.1J12.1
J2.7
013233343536
34 Hacnenosanwue peanusaiuu /Cp/ 4 JIT.1 JI1.1 JI1.1J12.1 JI1.1 JI1.1
J12.7
013233343536
3.5 Hacnenosanue unrepdeticon 2 JIT.1JIT.1 JIT.1J12.1 JI1.1 JI1.1
/JTex/ 2.7
313233343536
3.6 Hacnenosanue unrepdeticon /TIp/ 0 JIT.1 JI1.1 JI1.1J12.1 JI1.1 J11.1
J2.7
313233343536
3.7 HacnenoBanue unrepdericon 2 JIT.1TJI1.1 JI.1 J11.1 JIL. 1J12.1
/J1ab/ J12.7
013233343536
3.8 Hacnenosanue unrepdeticos /Cp/ 12 JIT.1JIT.1 JIT.1J12.1 JI1.1 JI1.1
2.7
313233343536
3.9 OTHOLIEHHS MEXKIY Ki1accaMu 2 JIT.1JIT.1 JIT.1J12.1 JI1.1 JI1.1
/JTex/ J12.7
212233 34 35 D6
3.10 OTtHomeHus Mexay kiaccamu /I1p/ 0 JIT.1JI1.1 JI1.1 JI1.1J12.1 JI1.1
J12.7
013233343536
3.11 OTHomeHust MeX 1y Kiaccamu /J1ab/ 2 JIT.1 JIT.1 JI1.1 JI1.1 JI1.1J12.1
2.7
313233343536
3.12 OTHomeHne Mexay kmaccamu /Cp/ 5 JIT.1JI1.1 JI1.1J12.1 JI1.1 J11.1
J12.7
212233 34 35 D6
3.13 Juarpamma knaccoB /JIex/ 2 JIT.1JI1.1 JI1.1 JI1.1J12.1 JI1.1
J12.7
013233343536
3.14 Huarpamma knaccos /IIp/ 2 JIT.1 JI1.1 JI1.1J12.1 JI1.1 JI1.1
2.7
3133 54 35 56
3.15 Jnarpamma knaccos /J1ab/ 0 JIL.1JI1.1 JI1.1 J11.1 JI1.1J12.1
J12.7
212233 34 35 D6
3.16 Juarpamma knaccoB /Cp/ 3 JIT.1JI1.1 JI1.1J12.1 JI1.1 JI1.1

JI2.7
010233543536




Paznen 4. [Ipome:kyrouHas aTrecTanus
4.1 Koncynpranus /Kouc/ 5 1 JIT.1JI1.1 JI1.1J12.1 JI1.1 JI1.1
2.7
313233 54 35 26
4.2 Ox3amen /KAD/ 5 0,3 JI1.1J11.1 J11.1 JI1.1 JI1.1J12.1
J2.7
013233343536

5. OHEHOYHBIE MATEPHAJIBI

5.1. KoHTpoJIbHBIC BONIPOCHI M 3a/1aHUS

Crucox BOIIPOCOB MO AUCHUIINHE

I. OObekTHasE MOJIENIb TIPEAMETHON 007acTH Kak COBOKYIHOCTh METOJIOB, CPEACTB U CIIOCOOOB MOMYYEHUs, XpaHEHHUS,
nepepadoTKy HHPOPMAIUH.
OOBEKTHO-OPHEHTHPOBAHHOE TPOTPAMMHIPOBAHNE U TII00ATBHBIE KOMIBIOTEPHEIC CETH.

3. OOBeKT KaKk abCTpakIys NMPEIMETHOH 00JacTH U €ro COCTaBHBIC YACTH.

4. OOBEKTHO-OPUEHTHPOBAHHOE POrPAMMHUPOBAaHHE KaK COBPEMEHHOE MPOrPaMMHOE CPEJCTBO PEIEHUS MPAKTHUECKUX
3ajad.

5. JlaHHBIE-4JIeHBI KJ1acca KaK 3JIEMEHTHI HH()OPMAIIMOHHOW CHCTEMBI.

6. Mertozb! K1acca Kak cpejcTBa JOCTyHa K JaHHBIM HH()OPMAIMOHHOH CHCTEMBI.

7. KoHcTpyKTOpBI KIilacca Kak CpeAcTBa CO3/aHusl HHPOPMALOHHOH CHCTEMBI.

8. CBoiicTBa Ki1acca Kak CpeCTBa MAHHUITYITHPOBAHUS JTAHHBIMHE HH()OPMAITMOHHOW CHCTEMBEI.

9. BupryanbHble (yHKIMHE KakK OJHA M3 pPealn3alyil COBPEMEHHON TE€XHOIOTUH IMPOrpaMMHUPOBAHMUS.
10. CoKkpbITHE METOIOB KaK OJMH U3 BAPHAHTOB IIPUMEHEHUS TEXHONOTHH 0OBEKTHO-OPHUEHTUPOBAHHOTO
MpOrpaMMHPOBAHHS.

11. Ileperpyzka METOAOB Kak OJHA U3 pealu3allii COBPEMEHHON TE€XHOJIOTHH IIPOrPaMMUPOBAHMUS.

12. [leperpy3ka onepauuii Kak ofHa U3 pealu3aluil COBPEMEHHON TEXHOJOTUU MPOrpaMMHUPOBaHUS.

13. [Tonsatue nuTEepdeiica.

14. HacnenoBanne kaccoB Kak OHA M3 pealn3annii 00beKTHO-OPHEHTHPOBAHHOTO NTPOTPaMMHPOBAHNS.
15. Bunpr HaciieqoBanus KJIacCoB.

16. [TonsTe HacnemoBaHusl HHTEPPEHCOB.

17. IloHnsaTHe HacnenoBaHUs pealn3aliy.

18. Omnpenenenne abCTPaKTHOTO Kilacca.

19. Omnpenenenyue aOCTpaKTHbIE METOAA.

20. CyImHOCTh ¥ Ha3HAUEHUE KOHCTPYKTOpA MPOU3BOJHOIO Kiacca.

21. CyIIHOCTh U peanu3anus ynpasjleHHs MpaBaMU J0CTyIa K 4iIEHaM Kiacca.

22. INousTue 00BEKTHOM MOAETH MPEeIMETHOH 00JIacTH.

23. 00600611IeHHEe KaK Pa3HOBUIHOCTh 0OBEKTHOW MOJICITH.

24. 3aBUCHMOCTh KaK Pa3sHOBHIHOCTh OOBEKTHOH MOJEIIH.

25. Acconmanus Kak pasHOBHIHOCTh OOBEKTHON MOJIEINH.

26. Arperanus Kak pa3HOBUIAHOCTb OOBEKTHOW MOJETH

Crucox 3aIIaHI/II>'I 10 JUCLUIIIINHE

1. Onucath Kiacc, peanusyonmii crek. Hamucars mporpamMmy, HCHOJB3YIOIIYIO 3TOT Kjiace JJIs MojaeaupoBanus T-
00pa3HOTO COPTUPOBOYHOTO y371a Ha JKeJIe3HOW gopore. [Iporpamma J0mKHA pa3IeNaTh Ha JABa HAPABJICHHUS COCTaB, COCTOSIIHIA U3
BaroHOB JIBYX TUIIOB (Ha KaXXJI0€ HampaslieHHe (GOPMHUPYETCSI COCTAB U3 BATOHOB OJHOTO THIIA).

2. Omnucath KJacc, pealn3yloumi OuHapHoe JIepeBo, 00saaaoliee BO3MOKHOCTBIO J0OABICHUsI HOBBIX JJIEMEHTOB,
yIaJICHHsI CYIIECTBYIOIIUX, MIOMCKA JIEMEHTA 110 KITI0UY, a TAKXKe IMOCIeI0BaTeIbHOTO JOCTYIA KO BCeM dieMeHTaM. Hanucath
MPOTpPaMMy, HCIIOIB3YIONIYIO 3TOT KJIacc JIIS MPENICTABIICHUS aHTJIO-PYCCKOTO CIIOBapsL.

3. [MocTpouts cucTeMy KI1accoB AJISl OMHCAHUS IUIOCKUX T€OMETPpUUeCKUX (QUTyp: Kpyra, KBaapara, MpsIMOYTrOJbHUKA.
IIpenycMOTpeTs METOMBI AT CO3TaHuUsI 00BEKTOB, IEPEMEIICHHS Ha TNIOCKOCTH, U3MEHEHHS Pa3MEpOB U BPaIllCHHs Ha 3aJaHHBIN
yroj. HammucaTh mporpamMMy, TEMOHCTPHPYIOIIYIO PabOTy ¢ STUMU KJIACCaMHU.

4, [MocTpouTs omucanue Kiacca, coaepkaiiero HHGopMaImoo 0 MOYTOBOM ajapece opranuzanuu. [IpeaycMoTpeTs
BO3MOXKHOCTh Pa3/IeIbHOIO U3MEHEHHSI COCTABHBIX YacTel ajpeca, CO3IaHMs U YHHITOKECHUsI 00hEKTOB 3TOro Kiacca. Hamucats
POrpaMMy, TEMOHCTPHPYIOIIYIO PA0OTY ¢ ITUM KJIACCOM.

5. CocTaBuTh OIMCAHUE KiIacca s MPpEACTABIICHNUA KOMIIJICKCHBIX YHCCII. OOecrieunTsh BEBITOJIHEHHE onepaunﬁ CIIOXKCHMUS,
BBIYUTAHUA U YMHOXKCHUA KOMIIJICKCHBIX YHCCII. Hamucats nporpamMmy, IEMOHCTPUPYIOLIYIO pa60Ty C 3THUM KJIaCCOM.
6. CocTaBuTh ONMCaHHUE Kjacca JJIA O6LeKTOB-BCKTOpOB, 3aJaBa€MbIX KOOpAWHaTaMHU KOHIIOB B TpéXMepHOM

npoctpadcTBe. OO0ECICYNTH OIEepaIiy CI0KEHHS M BEIYUTAHUS BEKTOPOB C ITOJIyYCHHEM HOBOTO BEKTOPA (CyMMBI WITH Pa3HOCTH),
BBIUUCIIEHHS CKAJIIPHOIO IPOU3BEIECHNUS IBYX BEKTOPOB, IJIMHBI BEKTOPa, KOCUHYCA YIi1a MeX Iy Bekropamu. Hanucats nporpammy,
JEMOHCTPHUPYIOLIYIO paboTy ¢ 3TUM KJIaCCOM.

7. CocTaBUTh ONHUCAHUE KJacca MPSIMOYTONBHUKOB CO CTOPOHAMH, MapajjiedbHbIMU OcsM KoopAauHaT. IIpenycMoTpeTs
BO3MOXHOCTb IIEPEMELLCHHUS IIPSIMOYIOJIbHUKOB Ha INIOCKOCTH, U3MEHEHHE Pa3MEPOB, IOCTPOEHNE HAUMEHBILIET0 IPSIMOYT OJIbHUKA,
COZIEpIKAIIeTo /1BA 3aJaHHBIX IPSIMOYTOJIBHUKA, H MPSIMOYTOJIBHIKA, SBIIIOIIET0Cs 00MIIel YacThio (TIepeceueHneM) IBYX
IPSAMOYTOJIbHUKOB.




8. CocraBuTh ONUCAHUE KiIacca JUIS OMpe/esIeHHss OAHOMEPHBIX MacCHBOB IIEJBIX uHcen (BekTopos). [IpexycMoTpeTs
BO3MOXKHOCTb 00OpalieHus K OTASILHOMY 3JIEMEHTY MacCHBa C KOHTPOJIEM BBIX0/1a 3 IPE/ISIIbl MAaCCHBa, BO3MOXKHOCTD 331aHUS
TIPOM3BOJIFHBIX TPAHHMI] HHIECKCOB IIPH CO3aHUH 00BEKTa, BOSMOKHOCTD BBITIOIHEHHUS OIIEPAIIIA TI03JIEMEHTHOTO CIIOKESHUS 1
BBIYUTAHUS MACCUBOB C OJMHAKOBBIMHU IPAaHHUI[AMU HHAEKCOB, YMHOXKEHHS H IETCHHUS BCEX IIEMEHTOB MAacCHUBa Ha CKAJISIP, BEIBOAA
Ha 3KpaH dJIeMEHTa MacCHBa 110 33JaHHOMY UHZEKCY, BbIBOJIa Ha 9KpaH BCero MaccuBa. Hanmcarbs nporpammy, 1€MOHCTPUPYIOLIYIO
paboTy ¢ 3TUM KI1accoM.

9. CocTaBHUTh ONHMCAHUE Kiacca JUI ONpeIesIeHHsI OMHOMEPHBIX MAaCCHBOB CTPOK (pukcmpoBaHHOW JumMHEL. [IpemxycMoTpeTs
BO3MOXKHOCTB 00paIeHHs K OTAEIbHBIM CTPOKaM MAaCCHBA TI0 HHAEKCaM, KOHTPOJIb BBIXOA 3 MPEAEIbl MACCUBA, BHITIOIHEHUS
olepalyii MO3JIEMEHTHOTO CLEIUICHHS AByX MAaCCHBOB C 00pa30BaHHEM HOBOT'O MACCHBA, CIIMSHUS ABYX MAaCCUBOB C HCKIIIOUCHUEM
MOBTOPSIIOIINXCS SJIEMEHTOB, BBIBOJI HA SKPaH JIEMEHTa MacCHBa 10 3aJaHHOMY HH/IEKCY U BCero MaccuBa. HammcaTs mporpaMmy,
JIEMOHCTPHPYIOLIYIO paboTy ¢ 3TUM KIIACCOM.

10. CocTaBuUTh OIMCAHUE KJIacCa MHOTOWICHOB OT OJHOM NMEPEMEHHOMH, 33/1aBa€MbIX CTEIEHbI0 MHOTOYJIEHa 1 MacCHBOM
ko3 dunnenTos. [IpeaycMoTpeTs METOABI I BHIYMCIICHNS 3HAYESHHSI MHOTOWICHA ISl 33/laHHOT'O apTyMEeHTa, OIepalny
CIIOKCHUS, BEIYUTAHUS N YMHOKEHHS MHOTOWICHOB C ITOJIyYeHHEM HOBOT'O 0OBEKTa-MHOTOUIEHA, BEIBO Ha YKPAH ONHCAHI
MHOTOUICHA

5.2. TeMbl nUCbMEHHBIX PadoT

Pedepatsr

®DopMoit OCyIIeCTBICHHU KOHTPOIIS BEITOTHEHHS CAMOCTOSTEIFHOM PaOOTHI SBJIAETCS TIOATOTOBKH pedepaToB Ha aKTyalbHBIE
TEMEI, T. €. H3y4IEeHHUE C TOMOIIBI0 HAYYHBIX METOIOB SIBICHUI U MPOIIECCOB, aHATM3A BIUSHNSA HAa HUX PA3INYHBIX (JaKTOPOB, a
TaKKe, U3y4eHHe B3aUMOAEHCTBUS MEXKAY SBICHUSAMH, C I[EIbI0 NONTydeHHs yOeAUTENbHO JOKa3aHHBIX U MOJNE3HBIX A HAYKH U
NPaKTHKH PELICHUH ¢ MaKCUMAIBHBIM 3 )EKTOM.

ems pedepata — onpeneneHre KOHKPETHOTO 0OBEKTA M BCECTOPOHHEE, TOCTOBEPHOE U3YUCHHE €T0 CTPYKTYPHI, XapaKTePHUCTHK,
CBsI3el Ha OCHOBE Pa3pabOTAHHBIX B HAyKe MPUHIUIIOB U METOAOB MO3HAHMUS, a TaKKe MOIYUCHHE MOJIE3HBIX IS JeSITeTbHOCTH
4eJIOBEKa PEe3yNIbTaToB, BHEJAPEHHE B IPOU3BOJICTBO C JAANIbHEHIINM 3 deKkToM.

OCHOBOI pa3pabOTKH KKIOH TEMBI SBIIETCS METOOTOTHS, T. €. COBOKYITHOCTh METOJIOB, CITOCOOOB, TPUEMOB 1 HX OIIpeIeIcHHAs
MOCJICI0BATENFHOCTD, IPHHATAS IIPH Pa3padOTKe HAYYHOTO HCCIICAOBAHNUS. B KOHEUHOM cueTe, MeTOJOIOTHS — 3TO CXeMa, IIIaH
pelIeHrs OCTAaBICHHON HayYHO-HCCIIe10BaTENIbCKOM 3a1aun.

ITporecc MOAroTOBKH pedepaT COCTOUT U3 CIEAYIOIIMX OCHOBHBIX 3TAIIOB!

1. Br16op TeMbI 1 000CHOBaHHE €€ aKTyaJIbHOCTH.

2. CoctaBnenue 6ubmuorpaduy, 03HAKOMIICHUE C 3aKOHOAATEIbHBIME aKTaMH, HOPMATUBHBIMU JOKYMEHTAMU U APYTHMHU
MCTOYHHKAMH, OTHOCSILIMMHUCS K TEME NPoeKTa (paboThl).

3. PazpaboTka anroputMa HUcciIenoBaHus, (OpMHUPOBaHIE TPEOOBAHH K HCXOIHBIM JaHHBIM, BEIOOP METOIOB U
MHCTPYMEHTAIBHBIX CPE/ICTB aHAIN3A.

4. COop daxTHdecKoro MaTepuana.

5. O6paboTKa 1 aHAJIN3 MOTYyYCHHOIH HH(OPMALUK C IPUMEHCHUEM COBPEMEHHBIX METO/I0B aHAJIM3a.

6. ®opMyIHPOBKA BHIBOJOB ¥ BEIPAOOTKA PEKOMEHIAITHIA.

7. OcopmieHue paboThI B COOTBETCTBUH C YCTAHOBIEHHBIMU TPEOOBAHUSIMU.

TeMms! pedepatoB

[TaTTepHsl.

OOBEKTHOE MMPOCKTUPOBAHHE.

brubnmoreka BU3yalbHBIX KOMIIOHEHTOB.

CraTHyecKre METOAbI U TIOJS.

MynbTUIIaTGOpMEHHOE MPOrpaMMHOE 0OECIIeYeHHE.

IIpumenenne OOII B RAD-moznenu.

[Ipumenenne OOII B KomnonenTHO#M Monenu koHcTpyupoBanus [10.
Texnonorust .NET.

PN WD~

5.3. ®oH/ OLIEHOYHBIX CPECTB

O1eHOYHBIC CPECTBA IS IPOBEICHHUS IPOMEKYTOYHON M TEKYIICH aTTecTaluy 00y4aroIIuXCsl MPUIIATAIOTCs K paboueit
nporpamme. OIIEHOYHBIE B METOMYECCKUE MaTepHalIbl XpaHITCs Ha Kadenpe, odecreunBaronieil mpernojaBaHie JaHHOH
JUCTIATUTAHBI (MOYIIS), @ TAK)Ke pa3MEIICHBI B 2JISKTPOHHAS 00pa30BaTeNIbHON CpeJie aKkaIeMUH B COCTaBE COOTBECTBYIOIIETO Kypca
URL: eios.imsit.ru.

5.4. IlepeyeHb BHIOB OIICHOYHBIX CPEACTB

3aganus co cBoO0HO KoHCTpyHpyeMbiM oTBeToM (CKO) mpenmnonaraet cocTaBleHHE pa3BepHYTOr0 OTBETA HA TEOPETHIECKHUIH
BOIpOC. 3a/laHKe ¢ BEIOOPOM OfHOTO BapuaHTa oTBeTa (OB, B 3a1aHNM JaHHOTO THIA TPEIaracTcsl HECKOJIBKO BapUaHTOB OTBETA,
Cpeau KOTOPBIX OJIMH BEPHBIN. 3a1aHus co cBOOOIHO KOHCTpynpyeMbiM oTBeToM (CKO) mpeamonaraeT coctaBlieHHe pa3BepHYTOrO
OTBETA, BKIIOYAOIIETO MOJTHOE PEICHHE 3a/1a9H C TOSICHCHUSAMH.

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

6.1. Pexomenayemasi iureparypa

6.1.2. JlonoiHUTEILHAS JINTEPATYpa

ABTOpBI, COCTaBUTEIIN | 3arnaBue | W3natenscTBo, roa




ABTOpBI, COCTABUTETH

3arnaBue

W3naTenbcTBO, rox

JI2.1 |Kocruxos IO0.A., Ocobennoct s3p1ka C# 5.0 .NET Mocksa: OOO "Hay4yHO-U31aTenbCKU HEHTP
MoxkpsikoB A.B. FRAMEWORK 4.5: YuyebH0-MeTOAMYECKAS HUH®PA-M", 2015, URL:
JuTeparypa http://znanium.com/catalog/document?
1d=150647
JI2.2 |Iaxun B. H., OOBEKTHO-OPUEHTHPOBAHHOE Mocksa: U3patenscto "®@OPYM", 2020,
3arBo3akuHa A.B., nporpamMmupoBanue Ha Visual Basic B cpezne URL: https://znanium.com/catalog/document?
Cocnosukos I'. K. Visual Studio .NET: Yue6Hoe mocobue 1d=354206
J12.3 | I'ypukos C. P. Beenenue B nporpaMmmupoBanne Ha s3bike Visual | Mocksa: M3narensctso "®OPYM", 2020,
C#: YueOHoe mocobue URL: https://znanium.com/catalog/document?
1d=359377
JI2.4 |Ky3un A. B., [IporpammupoBanue Ha si3bike Cu: CripaBounuk: | Mocksa: M3parensctBo "OOPYM", 2020,
Uymakona E. B. Y4ebOHOe mocobue URL: http://znanium.com/catalog/document?
1d=362870
JI2.5 | Xopes II. b. OOBEKTHO-OPUEHTHPOBAHHOE Mocksa: U3narensctBo "®OPYM", 2021,
MporpaMMHUpOBaHKe ¢ mpuMepaMu Ha C#: URL: http://znanium.com/catalog/document?
YuebHoe mocobue 1d=365883
JI2.6 | benepaunosa O.U., Cosznanne mpuiiokeHnii 6a3 JTaHHBIX B CpeJie Mocksa: OOO "HayuHo-u31aTeNnbCKUA LEHTP
MuneeBa T.A. Visual Studio: YueOHoe mocoOue HUHOPA-M", 2021, URL:
http://znanium.com/catalog/document?
1d=373660
JI2.7 | bapanosa U. B., OOBEKTHO-OPUEHTHPOBAHHOE Kpacnosipck: Cubupckuii dpeneparbHbIH
Bapanos C.H. nporpamMmupoBasue Ha C++: YueOHuk yHuBepcuteT, 2019, URL:
http://znanium.com/catalog/document?
1d=380554
6.2. DiIeKTPOHHBIE yueOHbIe H3JaHHA U 31eKTPOHHbIe 00pa30BaTe/IbHbIC PeCypPChl
31 |HHTepHEeT yHUBEpCUTET HH(DOPMAIIMOHHBIX TEXHOJIIOTHH. - PexxuM mocryma: https://www.intuit.ru/studies/courses
92 | EcTecTBeHHO-HAYIHBINA 00pa30BaTENbHBIN OPTAN . - Pexkum moctyna: http://www.en.edu.ru/
23 | DnekTpoHHas OMOMMOTEYHast cucTeMa Znanium . - Pexxwum goctyma: http:/znanium.com/
24 | Dnextponnsie pecypcebl Akagemun UMCHUT . - Pexwum noctymna: http://eios.imsit.ru/
25 | DnektpoHHas oubaroTeuHas cucreMa Ibooks . - Pexxum noctyma: http://www.ibooks.ru
D6 | DnektponHas oubanoteuHas cucrema BOOK.ru . - Pexxum noctyma: http:// www.book.ru
6.3.1. JIunleH3MOHHOE ¥ CBOOO/IHO pacnpocTpaHsieMoe NporpaMMHoe o0ecrieyeHne, B TOM YHcjie 0Te4eCTBEHHOro
MPON3BOJCTBA
6.3.1.1 | Windows 10 Pro RUS Omnepaunnnas cucrema — Windows 10 Pro RUS Tloanucka Microsoft Imagine Premium — Order
Ne143659 ot 12.07.2021
6.3.1.2 | Google Chrome Bbpayzep Google Chrome IIporpammuoe obecrniedenue mo gunen3nn GNU GPL
6.3.1.3 | Mozilla Firefox Bpay3ep Mozilla Firefox ITporpammuoe obecneuenue mo juneHsun GNU GPL
6.3.1.4 | LibreOffice Odwucusrit maket LibreOffice ITporpammuoe obecnedenue mo aumnen3nd GNU GPL
6.3.1.5 | Notepad++. TekroBslii penakrop Notepad++. IIporpammuoe obecneuerue no guiersun GNU GPL
6.3.1.6 | MS Visio Pro 2016 HurerpupoBanHas cpeana paspabotku Microsoft Visio mpodeccronansubiii 2016 Iloamucka
Microsoft Imagine Premium — Order Ne143659 ot 12.07.2021
6.3.1.7 | MS Visual Studio Pro 2019 Cpena pa3pabotku Microsoft Visual Studio Professional 2019 TTomnucka Microsoft Imagine
Premium — Order Ne143659 ot 12.07.2021
6.3.2. Ilepeyenn npogeccHOHATBLHBIX (a3 TAHHBIX H HHPOPMANMOHHBIX CIPABOYHBIX CHCTEM
6.3.2.1 | ABOUT THE UNIFIED MODELING LANGUAGE SPECIFICATION https://www.omg.org/spec/UML
6.3.2.2 | ICO MexyHapoaHast OpraHH3aIys 0 cTaHgapTu3anuy https://www.iso.org/ru/home.html
6.3.2.3 | POCCTAHJAPT denepanbHoe areHTCTBO 110 TEXHUYECKOMY PETYINPOBAHUIO U METPOJIOTUU
https://www.gost.ru/portal/gost/
6.3.2.4 | Konekc — I[Ipodeccnonanbhble cripaBouHblie cucteMsl  https://kodeks.ru
7. MTO (o6opynoBaHue U TeXHHYECKHE CPeICTBA 00ydeHUsI)
Ayn HaunmenoBanue I10 OcHartenmne
126 KomnbrorepHas Windows 10 Pro RUS 20 mocagouHBIX MECT, pabodee MEeCTO MPeroAaBaTes
nabopaTopus 7-Zip 11 xommeroTepoB Tuna «Mono00Kk» Lenovo IdeaCentre-/ Intel
Google Chrome Pentium CPU 4415U 2.30GHz/DDR4-2133-4I'6/ WDC
Mozilla Firefox WDI10EZEX-08WN4AO0 1000I'6/ Intel(R) HD Graphics 610 /
LibreOffice Realtek PCle GbE Family Controller/ Qualcomm Atheros
LibreCAD QCA9377 Wireless Network Adapter




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)

5 xoMmbroTepoB THMa «MoHob6mok» Lenovo IdeaCentre IAO
300-23SU /INTEL Pentium 4405U/DDR4-2400-
8I'6/ST1000DMO003/Intel HD-510/Intel(R) Dual Band Wireless
-AC 3165

4 Komnbrotepa Ttumna "Mono6snok" 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

20 KOMIIJIEKTOB KJIaBUATypa+MblIlb

1 6ecipoBoaHas Touka qoctyna DWL-3200AP

NetBeans IDE
ZEAL
Klite Mega Codec Pack
125 ITomemienue aas Windows 10 Pro RUS 17 mocamouHbIX MecT, pabouee MECTO IpenoaaBaTeis
MPOBEICHUS 7-Zip 17 xommeiotepoB H1 10M-S2-C/INTEL Pentium G4400/DDR4
3aHATHI Google Chrome -2133-8T'6/TOSHIBA HDWD105/Intel HD-510/Atheros
JIEKITMOHHOT'O Mozilla Firefox AR9287 Wireless
TUIA, LibreOffice 17 monutopoB Samsung SyncMaster 920N
CEMHHAPCKOIo LibreCAD 17 KOMIIJIEKTOB KJIaBUATypa+MblIlb
THIIA, KYPCOBBIX Inkscape 1 kommytaTop Heynpasisiemblit DES-1024G
pabort (xypcoBbix | Notepad++.
MPOEKTOR), 1C:Ilpennpustue 8. Komruiekr
TPYIITOBBIX H Kaspersky Endpoint Security
WHAUBUAYaTbHBIX | MS Access 2016
KOHCYJIbTaIUH, MS Project Pro 2016
TEKYIEro MS SQL Server 2019
KOHTpOJIA U MS SQL Server Management
IIPOMEKYTOYHOM Studio 18.8
aTrecTalyu, MS Visio Pro 2016
camoctosTenbHOl | MS Visual Studio Pro 2019
paboTHL. 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
SMath Studio
Klite Mega Codec Pack
208 ITomerenue g Windows 10 Pro RUS 19 nocanouHbIX MecT, pabodee MEeCTO MpEenoaaBaTels,
MPOBEICHUS 7-Zip 10 xommerotepoB H97-PLU/INTEL 15-4460/DDR3-1333-




3aHATUN Google Chrome 16I'6/SD7SB6S-128G+ST500DM002/Radeon R7 200/Realtek
JICKIIMOHHOTO Mozilla Firefox PCle GBE
THUIA, LibreOffice 1 xommeiotep PSP41T-LE/INTEL Core2Duo E-6700/DDR2-
CEeMHUHAPCKOTO LibreCAD 667-2I'6/ WD800JD/GF-9500 GT/ Realtek PCle GBE
TUNA, KypCOBBIX Inkscape 10 monutopos Philips 274ESQSB 27~
pa6ot (kypcoBbix | Notepad++. 1 monuTop Samsung SyncMaster E1720
MIPOEKTOB), 1C:IIpennpustue 8. Kommuiekr 11 KOMIUIEKTOB KJIaBHATypa+MBbIIIb
TPYIIOBBIX U Kaspersky Endpoint Security 1 mpuntep HP LaserJet 1018
uHAUBUAYaNbHBIX | MS Access 2016 1 kommytarop Heynpasisiembiid DES-1016D
KOHCYIbTAITUH, MS Project Pro 2016 1 BecripoBoHast Touka moctymna Apple Air Base Station
TEKyLIEro MS SQL Server 2019 MesxaucuumnHapHas taboparopras cranust NI ELVIS IT u
KOHTPOJIS U MS SQL Server Management MO Circuit Design Suit JTabopaTtopust CXeMOTEXHUKU
MIPOMEKYTOTHOM Studio 18.8 (HeoOxoaumo Hanmuaue J1ad. ctaniuu ELVIS) Ipaktrkym o
aTTeCTalUH. MS Visio Pro 2016 U(POBEIM TEMEHTAM BBIUUCIUTENBFHON 1 HHPOPMaHOHHO-
MS Visual Studio Pro 2019 M3MEPUTENFHON TEXHUKH (HE00X0ANMO HAINYHE
Blender naboparopHoi craniu ELVIS) Jlaboparopus
Gimp MIPOEKTUPOBAaHHE NHU(PPOBHIX YCTPOHCTB M IPOTPAMMHUPOBAHHS
Maxima ITJINC (Heobxoanmo Hanmuue JabopaTopHOil ctanmu ELVIS)
Oracle VM VirtualBox Kommnekt akceccyapoB NI myRIO Starter Accessory Kit
StarUML V1 (omronansHO) Komrutext akceccyapoB NI myRIO
Oracle Database 11g Express Mechatronics Accessory Kit Kommiexr akceccyapos NI
Edition myRIO Embedded Systems Accessory Kit JlJabopaTopus
IntelliJ] IDEA MPOrpaMMHPOBAHHUSI BCTpauBaeMbIX cucteM JlokanbHbie
JetBrains PhpStorm BEIYHCIIUTEBHBIE CeTH (HEOOX0ANMO Hann4ne J1a00paTopHOit
JetBrains WebStorm crannuu ELVIS) IIpomslmneHHbIe HHTEP(ENHCH X TPOTOKOIIBI
Autodesk 3ds Max 2020 (mporpammHas Bepcus) AkagemMudeckas auieH3ust NI
Autodesk AutoCAD 2020 LabVIEW. Arduino Robot.
Adobe Reader DC
Diptrace
Autodesk EAGLE
Embarcadero RAD Studio XE8
Arduino Software (IDE)
NetBeans IDE
ZEAL
Klite Mega Codec Pack
MS Office Standart 2007
NI LabVIEW Full
123 Kommbrorepnas Windows 10 Pro RUS 19 mocamouHbIX MeCT, pabouee MECTO MPero1aBaTels
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 meympasnsemsrii kommytatop TP-LINK TL-SG1024D
Notepad++.

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 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 XES8
Arduino Software (IDE)

NetBeans IDE
ZEAL
Klite Mega Codec Pack

121 KabOuner Windows 10 Pro RUS 17 mocamouHbIX MeCT, pabouee MECTO MPEIo1aBaTels
WHOCTPaHHOTO 7-Zip 17 xommetotepoB P8H67/INTEL i5-2300/DDR3-1333-
SI3BIKA Google Chrome 416/SSD Flexis 120Gb/ WD5000AAKX/Radeon HD
(nuHTad OHHBIIH Mozilla Firefox 6700/Realtek PCle GBE
KaOHHET). LibreOffice 17 monutopoB AOC €2243Fw 21,5”

INomemenue s Notepad++. 17 KOMIUIEKTOB KJIaBUATypa+Mblllb
IIPOBEICHUS Kaspersky Endpoint Security 1 xommyTtaTop Heynpasnsemsiit DES-1024D
3aHATHHA Oracle VM VirtualBox

CEeMHUHAPCKOTO Adobe Reader DC

THIA, KypCOBBIX I10 JIMHKO v8.2 nemo-Bepcus

pabort (xypcoBbix | Klite Mega Codec Pack

MIPOEKTOR),

TPYIIOBBIX

WHUBHYaTbHBIX

KOHCYJbTalUH,

TEKYIETO

KOHTPOJISI U

MIPOMEXYTOYHOM

aTTecTaluy,

CaMOCTOSITENIbHOI

paboTHL.

120 Jla6opatopusi«IIpo | Windows 10 Pro RUS 20 mocagouHBIX MeCT, pabodee MeCTO MperoaaBaTes
rpaMMHast 7-Zip 20 xommerotepoB A320M-H-CF/AMD Ryzen 5 2600X/DDR4-
UH)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"
obecrieueHHs. LibreCAD 20 UBIT CyberPower UT650EG
[Momuron knubep- Inkscape 2() KOMIUIEKTOB KJIaBUATypa+MbIIIIb
CIOPT». Notepad++. 20 rapautyp Defenfer G-320
[Tomermenue mmst 1C:IIpennpustue 8. Komruiekr 1 meynpasnsiemsiii kommytarop TP-LINK TL-SG1024D
IIPOBEICHUS Kaspersky Endpoint Security 1 UnrepaktnBHas nanens EliteBoard LR-75UT40i7
3aHATHH MS Access 2016
JIEKIIMOHHOI'O MS Project Pro 2016
THIIA, MS SQL Server 2019
CEMHHAPCKOI0 MS SQL Server Management
THUIIA, KyPCOBBIX Studio 18.8
pabot (kypcoBbix | MS Visio Pro 2016
TIPOEKTOB), MS Visual Studio Pro 2019
IPYNIOBBIX U Anaconda3
uHAMBUAYadbHBIX | Blender
KOHCYJIbTAIIH, Gimp
TEKYIIEro Maxima
KOHTPOJIS U Oracle VM VirtualBox
MIPOMEXYTOYHON StarUML V1
aTTeCTaIUH, Oracle Database 11g Express
camoctositenbHOl | 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 Cucremnsrii 6ok H310CM-DVS P 1.30\Intel(R) Pentium(R)
MaTEeMaTHKH U Mozilla Firefox Gold G5400 CPU 3.70GHz\DDR4-4Gb\SSD 240Gb
BbuncuTenbHoil | LibreOffice MouuTop
TEXHUKHU. Kaspersky Endpoint Security IIpunrtep HP LaserJet 1018
CrennansHOe Adobe Reader DC M®YV Brother DCP-L2540DNR

[oMenieHue 1ist

Klite Mega Codec Pack




XpaHCHHS U
npoGHIAKTHIECKOT
0 00CITy)KUBaHUS
y4eGHOTO

Java 8

PDF24 Creator

Etxt Antiplagiat

Microsoft Windows 10 PRO x64

00opynoBaHHA DSP OEM
MS Office Professional Plus 2007
124 Knacrepnas 7-Zip Croiika cepBepHas
nabopatopust Mozilla Firefox VYnpasmsromuii y3en knacrepa [SO0PX-S5380\ Xeon E5345\
Cepsepnbiii IeHTp | Oracle Database 11g Express DDR-2-667-8192Mb\WD5001ABYS 1 mT.
CrieruaiibHOE Edition Pabounii y3en knactepa [SO0PX-S5380\ Xeon E5345\ DDR-2-

TIOMETIeHUE IS
XpaHeHus 1
NpOGHUIAKTUIECKOT
0 00CITy)KUBaHUS
y4eOHOTO
00opynoBaHHA

Java 8

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

MySql Server Community
Windows Server 2016 Standard
CepBep aIMHUHUCTPUPOBAHHS
Kaspersky Security Center
YMKK «TenekoMMyHUKalIUU U
CETH»

YMKK «KommyTtaTops!
JIOKAJIbHBIX CeTeiD)

YMKK «DneKTpoTeXHuKa U
AIIEKTPOHHUKA»

YMKK «MH}popmMannoHHbIe
CHCTEMBI B 9KOHOMHUKE

YMKK «KopniopatuBHbie
MH(POPMAIIMOHHBIE CHCTEMBI»
YMKK "MonenupoBanue
JTAHHBIX)

YMKK "O6BexTHO-
OpUECHTHUPOBAHHBIC TEXHOJIOTHI)
YMKK «MH}popmMannoHHbIE
TEXHOJIOTHI

YMKK «Ynpasnenue 6azaMu
JTAHHBIX)

YMKK «CereBbie
HH(POPMAMOHHBIE TEXHOJIOT U
YMKK «TeopeTnueckne OCHOBBI
HH()OPMATHKID»

YMKK "OcHOBBI alropuTMHU3aIUH
1 TIPOTPaMMHPOBAHUS

JetBrains License Service
Autodesk Network License
Manager

AppWave Enterprise License
Center

Windows Server 2008 R2 Standart
Traffic inspector Special Unlimited
OunnoH 11 “Kpeno-nuanor”
Cucrema yTnaBlIeHUs
XpaHUJIMILIEM JO0KyMeHTOB “Kpemo
-nuasnor’

Hentp ynpasaenus 10 Kpeno
MS SQL Server 2016

Apache HTTP Server

667-8192Mb\WDS800JD\ - 16 T

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

Cepaepnbiii y3enm DEXUS 11 IS00PX-S5380\ Xeon E5345\
DDR-2-667-8192Mb\

Kommyratop DLink

Kommytatop DLink

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

CereBoe xpaHunuuie JaHHbIX Synology DS-418 1 mir.
MonuTtop Acer V193 1 mir.

[Ixad 2-x ABEpHBIH apXUBHBIIA METAII. - 21T

Cmur cucrema AirWell 1 mr.

Crur-cuctema Lessar 1 1.

Cucrema xonrpouist gocryna CKAT 1200 17 1 wr

8. METOIMYECKHUE YKA3ZAHUA VI OBYYAIOIIUXCHA IO OCBOEHUIO JUCHUIIJIMHBI (MOZY JISA)

B cootBerctBuu ¢ TpeboBanusiMu OT'OC BO no HanpaBieHHI0 MOATOTOBKY pean3alisi KOMIETEHTHOCTHOIO IOAX01a
MpeIyCcMaTPUBAET UCIIOJIF30BaHHE B YUSOHOM IPOIlecCe aKTUBHBIX U MHTEPAKTUBHBIX ()OPM MPOBEACHUS 3aHATHI (pa3bop
KOHKPETHBIX 3a/a4, IPOBEJCHUE OIHI-0IIPOCOB, UCCIEI0BATENbCKUE PAOOTHI) B COYETAHUH C BHEAYIUTOPHOH pabOTOH C IeIbI0
(hopMupOBaHUs U pa3BUTHS NPO(HECCHOHATBHBIX HABBIKOB O0YYaFOIIHXCS.

JlextmonHble 3ansaTHs qonoiHsroTces [13 u paznmuansiMu popmamu CPC ¢ yaeOHOM 1 HaydHOH JITeparypoii B mponecce Takoit
paboThI CTYIEHTHI TPUOOPETAIOT HABBIKH «TITyOOKOTO YTEHUS - aHATN3a U MHTEPIIPETAIIMH TEKCTOB IT0 METOAOJIIOTHH U METOTUKE
JUCIUIIHHBL.
VY4eOHBII MaTepual 1o AUCIHILUTNHE « BEICOKOIPOU3BOANTEIHHBIC BRIYUCIHTEFHBIC CHCTEMBDY). pa3/ielicH Ha JJOTHIECKH
3aBepIICHHBIC YacTH (MOJYIIN), TTOCIE U3YyICHHUS, KOTOPBIX MPEIyCMATPHBAETCS aTTeCTalus B popMe MUChMEHHBIX TECTOB,




KOHTPOJBHBIX PaboT.

Pa0oThI OolleHUBAIOTCS B Oaiax, cyMMa KOTOPBIX JaeT PEHTHHT KaXK0ro oOydarorierocs. B 6amiax oleHuBaroTCs HE TOJIBKO
3HAHUS M HAaBBIKA 00YYAIOIIUXCSI, HO ¥ UX TBOPUYECKUE BO3ZMOKHOCTH: aKTHBHOCTD, HEOPMHAPHOCTh PEIICHUH MOCTABICHHBIX
npobaem. Kaxxaplit Moaynb yaeOHOW AUCHUIIIMHBI BKIIIOYAET 00s3aTeNnbHbIe BUABI padoT — nekuunu, [13, pasmuunsie Buasl CPC
(BBITIOJTHEHUE TOMAIIIHUX 33JJaHUH 110 PEIIEHHIO 3a1a4, [IOATOTOBKA K JIEKIUSAM U MPAKTUUYECKUM 3aHATHSM).

®dopma TeKylero KOHTPOJIs 3HaHUH — paboTa CTyIeHTa Ha MPAKTHYECKOM 3aHSATHH, onpoc. DopMa MpOMEXKYTOUHBIX aTTeCTaIli —
KOHTPOJIbHAS paboTa B ayIUTOPUH, TOMAIIHss paboTa. Mitoroas (hoopmMa KOHTPOJISI 3HAHHUH MO MOYIISIM — KOHTPOJIbHAs padoTa ¢
3aJauaMH [0 MaTepHay MOIYJISL.

MeTtoauveckre yKa3aHHs MO BBITOJHEHUIO BCEX BUIOB YueOHOM pabOThI pa3MeIleHbl B 3JCKTPOHHON 00pa3oBaTeIbHOM cpeie
aKaJIeMuH.

MeTtoandeckue yKazaHHs 1 MaTE€pUAIbI [0 BUAAM y4eOHBIX 3aHATHH 10 TUCIHUILIHHE:

Bun yueOusix 3aHsTHH, paboT - Opranuszaunus AeSTeIbHOCTH 00y4alouierocs

Jlexnms - HamucaHue KOHCIIEKTA JICKIUN: KPATKO, CXEMATHYHO, TIOCICI0BATEILHO (PUKCHPOBATH OCHOBHBIC
TIOJIOXKEHUSI, BRIBOJIBI, JOPMYIHPOBKH, 000OIIEHSI, OTMEUaTh BaXKHBIE MBICIIH, BBIIICTISTH KIIIOUEBBIC CIIOBA, TEPMHHEL. [IpoBepka
TEPMUHOB, IIOHATHH C TOMOIIBIO SHIIUKIONENH, CIIOBapei, CIPaBOYHUKOB C BBHIITMCHIBAHUEM TOJIKOBaHUH B TeTpaab. O003HAYHUTH
BOIIPOCHI, TEPMHUHBI, MaTepUaJI, KOTOPBIH BBI3bIBAET TPYAHOCTH, ITOMBITATHCS HAWTH OTBET B PEKOMEHIyeMO JTUTepaType, eciiu
CaMOCTOSTEIHHO He YIaéTcs pa3o0paThesl B MaTepralie, He00X0AUMO CHOPMYIHUPOBATEH BOMIPOC U 331aTh MPETIOIaBaTeIIo Ha
KOHCYJbTAIINH, Ha MPAKTUIECKOM 3aHSTHH.

IIpakTuueckue 3aHATHA - KoncnektupoBanue uctoyHuKoB. PaboTa ¢ KOHCIIEKTOM JIEKLUH, TOArOTOBKA OTBETOB K
KOHTPOJIBHBIM BOMPOCaM, IPOCMOTP PEKOMEHIYEMOM JINTEpaTyphl, paboTa ¢ TEKCTOM. BBIMOITHEHHE MPaKTHYSCKHX 3a/1a4 B
WHCTPYMEHTAIBHBIX Cpeiax. BeImonHeHe mpoekToB. Pemmenne pacuéTHO-TpauIeckux 3alaHuid, pelieHue 3aad 110 allrTOpUTMY U
ap.

CamocrosTenbHas paboTa - 3HaKOMCTBO C OCHOBHOM M JIOTIOJIHUTEIBHOHN JINTEPATYpPOH, BKIIFOYAsl CIIPABOYHbBIC M3AAHUS,
3apyOeKHBIC HCTOTHUKH, KOHCTICKT OCHOBHBIX TTOJIOKECHHH, TEPMHHOB, CBEICHUH, TPEOYIOIMXCSI TS 3aIOMUHAHUS 1 SIBIISIOIIAXCS
OCHOBOIIOJIATAIOMIUMHE B 3TOH Teme. CocTaBieHHe aHHOTAUN K POYUTAHHBIM JIUTEPATYPHBIM HCTOYHHKAM U JIP.

9. METOUYECKHE YKA3AHUSA OBYYAIOIMUMCS IO BBINMOJHEHUIO CAMOCTOSATEJIBHOU PABOTBI

CamocTosTensHas paboTa CTYZCHTOB B XOJI€ CEMECTpa SBIISCTCSA BAXXHOW COCTaBHOM 9acThIO yu4eOHOTO Iporecca 1 Heo0Xxoamuma
JUIS 3aKpeTIeHNs ¥ YIIIyOJIeHHsI 3HaHU, TIOJyYeHHBIX B IEPUOJ CECCUU Ha JIEKUUIX, MPAKTUYECKUX U HHTEPAKTUBHBIX 3aHATHSIX, a
TaKoKe JUIs HHAWBUIYAIbHOTO U3YYCHHS TUCIUILTHHEI «OOBEKTHO-OPUCHTHPOBAHHOE POTPAMMHPOBAHUE)» B COOTBETCTBUH C
IIPOrpaMMON U pEKOMEHI0BaHHOM JIUTEPaTYpOH.

CamocTosTensHas paboTa BEIIOTHACTCS B BUE MOJTOTOBKH JOMAIITHETO 3aJaHUs UIM COOOILIEHHUS M0 OTASIBHBIM BOIIpOCaM,
HaNMCaHKUe U 3alllUTa HayYHO-HCCIIeJ0BAaTELCKOTO IPOEKTA.

KoHTposb kadecTBa BBITIOIHEHUS CAMOCTOSATEILHOM (JOMAITHEeH) pabOThl MOXKET OCYIIECTBIISITECS C TOMOIIBIO YCTHOTO OITpoca Ha
JIEKIUSAX WM IPaKTUIECKUX 3aHATHAX, 00CYKICHHS HOATOTOBJICHHBIX HAyYHO-UCCIIEJOBATEIECKUX IPOSKTOB, IIPOBEICHHUS
TECTUPOBAHHUSL.

YcrHbIe (POPMBI KOHTPOJIS HIOMOTYT OLICHHUTH BIaJICHUE CTyACHTaMH KaHPaMH HAyYHOU pedud (IUCKYCCHSI, UCITYT, COOOMICHHUE,
JIOKJIAJ] U JIp.), B KOTOPBIX PACKPBIBACTCS YMCHHE CTYCHTOB ITePEAaTh HYKHYIO HH()OPMAITHIO, TPAaMOTHO HCIIOIB30BATh SI3BIKOBHIC
CpPEACTBA, a TAKXKE OPATOPCKUE MPUEMBI ATl KOHTAKTa C ayJUTOPHEH.

[TucbMenHbIe pabOThI TO3BOJISIIOT OLIEHUTD BJIaJeHHE HICTOYHUKAMU, HAYYHBIM CTHJIEM U3JI0KEHUS, U1 KOTOPOro XapaKTEePHBbI:
JIOTHYHOCTH, TOYHOCTh TEPMHHOJIOTHH, 0000IIIEHHOCTh U OTBJICYCHHOCTD, HACHIIIICHHOCTD (haKTHUECKOI nHpopManue.

Br16op BapnanTa 3agaHIs MOXKET OBITH CHETIaH U3 MPEATI0KEHHOTO HIKE CIIHCKA:

Bapwuanr 1.

Coznats knacc Kpyr. Ero nmosst 1o/mkHbI BKIIOYATh painyc U KOOPIUHATHI IEHTpa Kpyra. Peanu3oBath onepanyn: MHULHATU3ALMS
ToJeit TaHHBIX, I3MEHEHUS pagnyca Kpyra, BRIYUCICHHUS [UTHHBI OKPYKHOCTH H IUIOIIAAN Kpyra.

Bapuanr 2.

Coznats knacc [lap. Ero mosnst 1okHBI BKIIOYATh paARyC U KOOPAMHATHI IEHTpa I1apa. Peann3oBaTh onepanuu: MHUIHAIU3aNs
ToJieit TaHHBIX, I3MEHEHUS pajyyca Iapa ¥ BEYHUCIICHHs 00BEMa mmapa.

Bapuanr 3.

Coznats knacc [IpsmoyronbHuk. Ero mons gomkHBI BKIIOYATh CTOPOHBI MPSIMOYTOJIbHUKA. Peani3oBaTh onepannn: HHUUATH3AIHs
N0JIeH JaHHBIX ¢ IPOBEPKOM Ha X COOTBETCTBUE NPSAMOYIOJIbHUKY, BBIYMCICHUS IEPUMETPa NPSIMOYTOJIbHUKA U €T0 MJIOMIAH.
Bapuant 4.

Cosnats kinacc TpeyronsHuk. Ero mosnst 1omKHBI BKIIOUATh YIUIBL M CTOPOHBI TPEyroibHKKa. Peann3oBats oneparyu:
WMHHULMANIHU3aLUS 110JIeH TaHHBIX C IPOBEPKOI HAa UX COOTBETCTBUE TPEYrOJIbHUKY, BHIUMCIICHUS [IEPUMETPa TPEYroJbHUKA U €ro
TUTOTITAIH.

Bapuanr 5.

Coznats kinacc Yron uist paboThl ¢ yriiaMH Ha IJIOCKOCTH, 3aJjaBaeéMbIMU BEJIMUMHON B rpagycax. Peann3oBats onepaiuu nepeBoja
yIiia B paJiiaHebl, MpuBeAeHue K nuana3zony 0-360, yBennueHre/yMEHbIICHUE yIila Ha 33JaHHYIO BEJIHMYHHY.

Bapuanr 6.

PannonansHas (HecokpaTumas) qpoOb MpeACTaBIsLeTcs Mapoil 1ensix ucen: (a, b). Co3mats kiace s paboThI C pallOHATBHBIMU
IpobsamMu. Peanu3oBate onepaniy ClI0KeHHsI, yMHOXKEHUS U JEJIeHUs PalliOHAIBHBIX Jpo0eii.

BapuanT 7.

PeanmuzoBats xiracc ToBap. B kimacce g0KHBI OBITH MPEICTABIICHEI MOJIS: HAUMEHOBaHKE TOBapa (TUT string), IieHa ToBapa,
KOJIMYECTBO €IWHUI] TOBapa U HOMEP HaKJIaJHOW. PeannzoBaTh MeTOIbl N3MEHEHUS LIEHBI TOBAPA, €r0 KOJIMYECTBA, BEIYMCICHNE
CTOMMOCTH TOBapa.

Bapuanr 8.

Coznats kinacc 3apruiata. B kiacce T0mKHBI OBITh MPEICTABICHBI TOJIS: OKJIa, MPOLEHT Haa0aBKU, MTOA0XOIHBINA HAJIOT.




Peann3oBaTe METOBI BBIYMCIICHUSI HAUNCICHHON CyMMBI, BEIYHUCIICHUS YCPKaHHOH CYyMMBI, BEIUHCICHHS CYMMBI, BEITaBa€MOI Ha
PYKH.

Bapuanr 9.

Co3nats xitacc Money 1t paboThI C JEHEXKHBIMHE CyMMaMU. JleHeXXHas CyMMa JOJDKHA OBITh IPEICTAaBICHA ABYMS MOJISIMU LIEJIOTO
THIA: OAHO — AN pyOnei, qpyroe — aAmst koneek. Peann3osats kiaacce Money onepanuy CIOXKEHUS U BBIUUTAHUS IEHEKHBIX CYMM, a
TaKXKe OIEPaIHIO BEIBOJIA Ha KOHCOJb JICHEKHOW CyMMBI TaKMM 00pa3oM, 4TOOBI KOTIEHKN OTAENSUIUCE OT pyOJIst 3aIIsITOM.

Bapuanr 10.

KommekcHoe uncno 3agaéres mapoi AefcTBUTENbHBIX uucen (a, b). PazpaboTaTs Kiacc KOMIUIEKCHBIX Yucel. Peann3oBaTs
BBIMOJIHEHHE oreparuii cinokenus: (al, bl) + (a2, b2) = (al + al, bl + b2) u Beruutanust: (al, bl) — (a2, b2) = (al —al, bl —b2)
KOMIUTEKCHBIX gHcel. Hammcats mporpaMmy, 1eMOHCTPHPYIOIIYIO PabOTy C 3THM KIIaCCOM.

Bapuanr 11.

Pa3pabotath K11acc 06bEKTOB-BEKTOPOB, 33/1aBAEMBIX KOOPAWHATAMU KOHIIOB B TPEXMEPHOM IPOCTpaHCTBE. Peann3oBars oneparuu
CIIO’KEHUS U BBIYUTAHHS BEKTOPOB C MOITy4EHHEM HOBOTO BEKTOPA, BEIYUCIIEHHS CKASIPHOTO MPOU3BEAEHHS ABYX BEKTOPOB U
JUTHHEI BekTopa. Hammcats mporpamMMy, TeMOHCTPHPYIOLIYIO paboTy C 3TUM KIACCOM.

Bapuanr 12.

Pa3pabotath kiacc 00bEKTOB-NIPSMBIX JIMHHH, 3a/JaHHbIX C TOMOIILIO ypaBHEHUs y=kx+b , k, b = const. Kitacc noimken conepxatsb
KOHCTPYKTOP, CO3JAafONINii 0OBEKTHI 3aJaHNEM 3HaueHHH aTprOyTOB k, b ¥ BEMHUCIIAIOMII 3HaUeHNE BEPTUKAIILHOW KOOPAWHATHI TT0
3aJaHHOMY 3HaueHHI0 X. HammcaTs mporpaMMy, JEMOHCTPHPYIOIIYIO paboTy ¢ KJIACCOM.

Bapuanr 13.

Pazpaborath Ki1acc KOHYCOB, 33JaHHBIX PaJilyCOM X OCHOBaHU M BbICOTOM. Kitacc oimkeH coepkaTth KOHCTPYKTOP Kilacca 1
METOIBI, BEIMHUCIIIOMIE 00hEM 1 TIIOMAAb TIOBEPXHOCTH (PUTYPEI.

Bapuanr 14.

Pa3paboTtath Ki1acc 3JUTMIICOMIO0B BPAICHUs], 3aJaHHBIX CBOMMH HOJIyocsaMH. Kiacc noikeH cofepixkarh KOHCTPYKTOp Kiacca U
METO[IBI, BEIMHUCIIIOMIE 00hEM 1 TIIOMAAb TIOBEPXHOCTH (PUTYPEI.

Bapuanr 15.

Pa3pabotaTh K1acc 3JUTHIICOB, 3aJaHHBIX CBOUMH ToiryocsiMU. Kitace 1omkeH comepixkaTh KOHCTPYKTOP Kjlacca U METO,
BBIYHCIIAIOIINI TUIOMAb.

Bapuanr 16.

Pa3pabotats Ki1acc IpsMOYTOIBHBIX TETPA3APOB, 3aJaHHBIX ATHHAMHU p&bep OCHOBaHUS U BBICOTOH. Kitace nomken copepxarth
KOHCTPYKTOP U METOJI, BBIYUCIISIONIHUI 00BbEM (UTYpEL.




