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YacoB 1o y4eOHOMY IJIaHy 108 Bunbl KOHTpONIS B cemecTpax:
B TOM YHCIIE: 9K3aMEHHI 5
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npoMesxyrouHoit arrectrarmu (MKP)
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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):

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 YU4EHBIM COBETOM By3a OT 25.12.2023 npotokoun Ne 4.

Paboyas mporpamma o006peHa Ha 3aceaHu Kadeapsl

Kadeapa mateMaTHKH U BHIYMCIUTEIbHOH TEXHUKH

[Iporoxomn ot 11.12.2023 r. Ne 5

3aB. xaenpoit MicukoBa Haranss [1aBnoBHa

CornacoBaHo ¢ npeacraBuTensiMu padorogarene Ha 3aceqanun HMC, npotokon Ne 4 ot 25.12.2023.

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.
Paznen 1. Kinacebl 4 00beKThI
1.1 Wuxancynsiys /Jlex/ 5 2 JI1.1 J11.2 J11.3 JI1.4 JI1.5J12.1
013233343536
1.2 Wukancynsiwst /TIp/ 5 2 JIT.1 JI1.2 JI1.3 JI1.4 JI1.5J12.1
013233343536
1.3 Wukancynsiust /J1a6/ 5 0 JI1.1 J11.2 JI1.3 JI1.4 JI1.5J12.1
212233 34 35 D56
1.4 Wukancymsust /Cp/ 5 4 JIT.1 J11.2 J11.3 JI1.4 JI1.5J12.1
013233343536
1.5 OYHKIMU-YIICHBI KJIacca 5 2 JIT.1 JI1.2 JI1.3 JI1.4 JI1.5J12.1
/JTex/ 212233 34 35 D6
1.6 Oyukiuu-wieHs! knacca /Ip/ 5 0 JIT.1JI1.2 J11.3 JI1.4 JI1.5J12.1
0102233 34 35 26
1.7 OyHKIMH-YIeHs! Kiacca /J1ad/ 5 2 JI1.1 J11.2 J11.3 J11.4 J11.5J12.1
1.8 OyHkmu-wieHsl kiaacca /Cp/ 5 4 JIT.1 J11.2 J11.3 JI1.4 JI1.5J12.1
013233343536
Paznen 2. [lonumopduszm
2.1 Ieperpy3ka GyHKIHHA 5 2 JI1.1 J11.2 J11.3 J11.4 J11.5J12.1
/JTex/ 212233 34 35 D6
2.2 [eperpy3ka ¢pyukuuii /I1p/ 5 0 JI1.1 J11.2 J11.3 JI1.4 JI1.5J12.1
0102233 34 3556
23 [eperpy3ka Gpynkmwii /J1ad/ 5 2 JI1.1 J11.2 J11.3 J11.4 J11.5J12.1
013233343536
2.4 [eperpyska ¢ynkimii /Cp/ 5 4 JIT.1 J11.2 J11.3 JI1.4 JI1.5J12.1
212233 34 35 D6
2.5 Ileperpyska onepanuit 5 2 JIT.1 JI1.2 JI1.3 JI1.4 JI1.5J12.1
/JTex/ 013233343536
2.6 Ileperpy3ka onepanuit 5 2 JI1.1 J11.2 J11.3 JI1.4 JI1.5J12.1
/Mp/ 013233343536
2.7 [eperpyska ¢pynkimii /J1a6/ 5 0 JIT.1J11.2 J11.3 JI1.4 JI1.5J12.1
212233 34 35 D56
2.8 Ieperpy3ka onepanutii /Cp/ 5 4 JIT.1 J11.2 J11.3 JI1.4 JI1.5J12.1
013233343536
Pasnen 3. HacnenoBanue




3.1 HacnenoBanue peanuszanuu 5 2 JIT.1 JI1.2 JI1.3 JI1.4 J11.5J12.1
/JTex/ 3132 33 54 35 56
32 Hacnenosanue peanuzanuu 5 2 JIT1.1 J11.2 JI1.3 JI1.4 JI1.5J12.1
Mp/ 212233 34 35 D6
33 Hacnenosanue peanmnszanuu /J1a6/ 5 0 JIT.1 J11.2 J11.3 JI1.4 JI1.5J12.1
212233 34 35 56
34 HacnenoBanue peanuzanuu /Cp/ 5 4 JI1.1 J11.2 JI1.3 JI1.4 JI1.5J12.1
3132 33 34 35 56
3.5 Hacnienosanue unrepdericon 5 2 JIT.1 JI1.2 JI1.3 JI1.4 JI1.5J12.1
/JTex/ 212233 34 35 D6
3.6 Hacnenosanue unrepdeticon /IIp/ 5 0 JIT.1 JI11.2 JI1.3 JI1.4 JI1.5J12.1
013233343536
3.7 Hacnenosanue unrepdeiicon 5 2 JIT.1 JI1.2 JI1.3 JI1.4 JI1.5J12.1
/J1ab/ 212233 34 235 D6
3.8 Hacnenosanue unrepdeticos /Cp/ 5 12 JIT.1 J11.2 J11.3 JI1.4 JI1.5J12.1
212233 34 35 D6
39 OTHOIIEHHS MEXTY KJIacCaMu 5 2 JI1.1 J11.2 J11.3 J11.4 J11.5J12.1
/JTex/ 313233 54 35 56
3.10 OTtHomeHus Mexay kiaccamu /T1p/ 5 0 JIT.1 JI1.2 JI1.3 JI1.4 J11.5J12.1
212233 34 35 D6
3.11 OTHomeHust MeXy kinaccamu /J1ad/ 5 2 JIT.1 J11.2 J11.3 JI1.4 JI1.5J12.1
212233 34 35 D6
3.12 OtHomeHne Mexay kinaccamu /Cp/ 5 5 JIT.1J11.2 J11.3 JI1.4 JI1.5J12.1
3132 33 34 35 56
3.13 Juarpamma kiraccos /JIex/ 5 2 JI1.1 J11.2 J11.3 J11.4 J11.5J12.1
212233 34 35 D6
3.14 Juarpamma knaccos /IIp/ 5 2 JIT.1 J11.2 J11.3 JI1.4 JI1.5J12.1
2133343536
3.15 Junarpamma kiaccoB /J1a6/ 5 0 JIT.1 JI1.2 JI1.3 JI1.4 JI1.5J12.1
212233 34 235 D6
3.16 Juarpamma kiaccos /Cp/ 5 3 JI1.1 J11.2 J11.3 J11.4 J11.5J12.1
212233 34 35 D6
Pazzen 4. IlpoMeKyToUHasi aTTeCTALUS
4.1 Koncynpranus /Kouc/ 5 1 JIT.1 JI1.2 JI1.3 JI1.4 J11.5J12.1
0132 33 54 35 56
4.2 Ox3amen /KAD/ 5 0,3 JI1.1 J11.2 J11.3 J11.4 J11.5J12.1
212233 34 35 D6

5. OHEHOYHBIE MATEPHAJIbI

5.1. KoHTposabHbIe BONIPOCHI M 3aaHUSI

Cnucok BOMpPOCOB MO TUCHUTUINHE

1. OOBeKTHasE MO IPEIMETHOH 00JIAaCTH KaK COBOKYIMHOCTh METOIOB, CPE/ICTB M CHOCOOOB MONYYCHUS, XpaHCHHS,
nepepaboTKH HHpOpMALIUH.
OO0BEKTHO-OPUEHTUPOBAHHOE MPOIPAMMHUPOBAHUE U TI100aJIbHBIE KOMIIBIOTEPHBIE CETH.

3. OOBEKT KaK abCTpaKIys MPEIMETHOW O00JIACTH U €ro COCTaBHBIC YAaCTH.
4. OOBEKTHO-OPHEHTHPOBAHHOE TPOTPaMMHUPOBAHNE KaK COBPEMEHHOE TIPOTPAMMHOE CPEJICTBO PEIICHUS MPAKTUISCKUX
3amau

5 JlaHHBIe-4JIeHBI KJacca KakK JIEMEHThl HH)OPMAMOHHON CHCTEMBI.

6 Mertomp! Kilacca Kak CpefcTBa JOCTyNa K JaHHBIM HH()OPMAITMOHHOW CHCTEMBEI.

7. KoncTpykTOpHs! Kilacca Kak cpeicTBa CO3JaHUS HHPOPMAINOHHON CHCTEMBI.

8 CBoiicTBa Ki1acca Kak CpeJCcTBa MaHUIYJIUPOBAHUS JAHHBIMH MHQOPMAIIHOHHON CHCTEMBI.

9 BupTtyanbHble QyHKIMHM Kak OJlHA M3 pealu3aliii COBPEMEHHON TEXHOJOTHH IPOTrpaMMHPOBAHHMS.
1

0. COKpBITHE METOJIOB KaK OJIMH U3 BapPUAHTOB MPUMEHEHHS TEXHOJIOTHH 00BEKTHO-OPHEHTHPOBAHHOTO
MIPOrpaMMHUPOBAHUS.
11. [Teperpy3ka MeTO/OB KaK OfHA W3 pealiu3alliii COBPEMEHHOW TEXHOJIOTHH MPOTPaMMHUPOBAHUS.
12. [Teperpy3ka omnepanuii Kak OJHa U3 peau3aluii COBPEMEHHON TEXHOJIOTUH MPOTrPaMMHUPOBAHUS.
13. INonsatue nHTepdeiica.
14. HacnenoBanue KinaccoB Kak OJHa U3 pean3aliii 00bEKTHO-OPUEHTUPOBAHHOTO MPOTPAMMHUPOBAHUS.
15. Bunpl HacnemoBaHUs KIIACCOB.
16. [MonsaTHe HacnemoBanus MHTEPHEHCOB.
17. [TonsTHEe HacnenOBaHUs pealu3aluu.

18. OrnpenienieHre abCTPaKTHOTO Kiiacca.




19. Omnpenenenne aOCTpaKTHbIE METOAA.

20. CyIIHOCTh U Ha3HAUEHUE KOHCTPYKTOpPA MPOU3BOJHOIO Kiacca.

21. CyILHOCTh U peanu3anus ynpaBieHHs NpaBaMy J0CTyIa K YiIeHaM Kiacca.
22. INousTne 00BEKTHON MOAETH MPEIMETHOH 00JIaCcTH.

23. O060011eHHe KaK pa3HOBUIHOCTb OOBEKTHONW MOJEINH.

24. 3aBUCUMOCTb KaK Pa3sHOBUAHOCTb OOBEKTHOM MOJAEIH.

25. Acconmanys Kak pasHOBHIHOCTh OOBEKTHOM MOMEINH.

26. Arperanus Kak pa3HOBUIHOCTb OOBEKTHON MOJEIH

Crucox 33.)13HPII7I 110 JUCHUITIIMHE

I. Onucath KJacc, peanu3youmii crek. Hamucars nporpamMmy, HCHOIB3YIONIIYIO 3TOT Kiace A MojenupoBaHus T-
00pa3HOro COPTHPOBOYHOTO Y3JIa Ha >KelIe3HOI gopore. IIporpamMmMa 1o/pKHA pa3/elsaTh Ha JBa HAIIPABJICHUS COCTaB, COCTOSIINH 13
BaroHOB JBYX THITOB (Ha KaXk/10€ HaNpaBJIeHHE (GOPMHUPYETCS COCTAaB M3 BarOHOB OJJHOTO THIIA).

2. Omnucats Kilace, peannu3yoluil OHHapHOe AepeBo, 00Iafarolee BO3MOXKHOCTRIO JJOOABIEHH HOBBIX 3JIEMEHTOB,
yIaneHus CYIECTBYIOLINX, TOMCKA 3JIEMEHTA M0 KoYy, a TAKXKE MOCJIeI0BAaTEIbHOTO J0CTYNa KO BceM aneMenTaM. Hanucars
IpOrpamMMy, HCIIOJIB3YIOIIYIO 3TOT KJIACC AJIs MPEACTaBIEH S aHTITIO-PYCCKOTO CIIOBapS.

3. IMocTpouts cucTeMy KJIACCOB IJISL ONMMCAHUS IUIOCKUX T€OMETPHUYECKHX (PUTyp: Kpyra, KBajparta, IpSMOYTOJIbHUKA.
IIpexycMoTpeTs METOMBI AMs CO3TaHUs 0OBEKTOB, IEpEeMEIIeHHs Ha TNIOCKOCTH, U3MEHEHHS Pa3MepOB H BpallleHHs Ha 3aaHHBIN
yroi. Hanmcats nporpammy, Z€MOHCTPHPYIONIYIO paboTy C 3THMH KJIacCaMu.

4. IMoctpouTts ommcaHme Kiacca, CoAepKamero HHGOPMaLHUIo O MOYTOBOM ajpece opranmsanud. [IpexycmoTpers
BO3MOXKHOCTB Pa3/IeIbHOTO N3MEHEHHS COCTaBHBIX YacTel agpeca, CO3MaHNs U YHUITOXKEHUS] 00BbEKTOB 3TOro kiacca. HamucaTs
IporpamMMy, JEMOHCTPUPYIOLIYIO pabOTy C 3TUM KJIaCCOM.

5. CocTaBUTh OMHCaHHUE Kacca U MPEACTaBICHUS KOMIUIEKCHBIX dyrcen. OOeceunTh BHIMOTHEHUE OTICpaIUid CIIOMKECHHUS,
BBIUUTAHUS U YMHOKEHHUSI KOMIUIEKCHBIX yKces. HammcaTs mporpaMMy, IEMOHCTPHPYIOIIYIO Pa0OTy ¢ 3TUM KIJIACCOM.
6. CocTaBUTh OnHcaHue Kiacca sl 00BEKTOB-BEKTOPOB, 33JaBA€MbIX KOOPAMHATAMU KOHLIOB B TPEXMEPHOM

npoctpancTBe. OOECIICUUTD OTIEPALIUH CI0KECHHUS M BBIYUTAHHUS BEKTOPOB C TIOJIYYCHUEM HOBOT'O BEKTOPA (CYMMBI WJIH PAa3HOCTH),
BBIUUCIICHHS CKAISPHOTO MPOU3BEICHNUS IBYX BEKTOPOB, IJTUHBI BEKTOpa, KOCHHYCA YIiIa MeXIy BekTopamu. Hammcats nmporpaMmy,
JIEMOHCTPHPYIOILYIO PadOTy € 3TUM KIIACCOM.

7. CocTaBUTh OMKMCaHHE Kacca MPSMOYrOJILHUKOB CO CTOPOHAMM, HMapaJUIeIbHBIMU OCSIM KoOpauHAT. [IpenycMoTpeTh
BO3MOXKHOCTD TIEPEMEICHHS PSMOYTOJIbHUKOB Ha TNTOCKOCTH, U3MEHEHHE Pa3MepOB, IIOCTPOSHIE HAMMEHBIIIETO MPSIMOYTOJIbHUKA,
COJIEpKAIIETO JBa 3aJaHHBIX MPSMOYTOIBHUKA, U PSIMOYTOJIBHUKA, SBIITIOMIETOCS O0IIel YacThio (MIepeceueHueM) IBYyX
OPSMOYTOJIBHUKOB.

8. CocTaBUTh OMKMCaHHUE Kiacca JUIs ONPEIeIICHUs] OTHOMEPHBIX MAaCCHBOB IIENBIX 4rcen (BeKTopoB). IIpeaycMoTpeTh
BO3MOXKHOCTH OOpAIIeHHs K OTIEIEHOMY dJIEMEHTY MacCHBa C KOHTPOJIEM BBIXOJIa 32 MPEJENIbI MACCHBA, BO3MOXKHOCTH 3a[aHHS
MPOU3BOJIBHBIX TPAHUL] HHAEKCOB MPHU CO3JaHUU 00BEKTa, BO3MOKHOCTD BBIITOTHEHHUS ONEPAIH TOIEMEHTHOTO CIIOKEHHS U
BBIYUTAHUSI MACCHBOB C OJIMHAKOBBHIMH I'PAHHIIAMHU MHICKCOB, YMHOKEHHS U ICICHUS BCEX AJIEMEHTOB MAacCHBa Ha CKaJIsIp, BHIBOIA
Ha 9KpaH dJIEMEHTa MacCHBa IO 33JJaHHOMY WHJIEKCY, BBIBOJIA HA 3KpaH Bcero MaccuBa. HamucaTth mporpamMmy, 1eMOHCTPUPYIONIYIO
paboTy C 3THM KIJIaCCOM.

9. CocTraBuTh ONMKCAHUE KJIAacca JUI OMpE/Ie/ICHHsT OAHOMEPHBIX MAacCUBOB CTPOK (pUKCHpOBaHHOW JuHbIL. [IpemxycMoTpeTsh
BO3MOYKHOCTb OOPAIICHHUS K OTIEIBHBIM CTPOKaM MacCHBa IO MHICKCaM, KOHTPOJIb BBIXO/Ia 32 MPEIEIIbl MACCHBA, BBITOJHEHHUS
oTiepanyi ModJIeMEHTHOTO CUETUICHHS BYX MacCHBOB ¢ 00pa30BaHNEM HOBOT'O MacCHBA, CIIMSHUS IByX MACCHBOB C UCKITIOUCHHEM
MOBTOPSIOMINXCS DJIEMEHTOB, BBIBOJ Ha OKPaH dJIEMEHTa MacCHBa 10 3aJJaHHOMY MHJIEKCY M BCero MaccuBa. HamucaTs mporpaMmy,
JIEMOHCTPHPYIOIILYIO PA0OTY C ITUM KJIACCOM.

10. CocTraBuTh OIUCaHUE KJIacCa MHOT'OWICHOB OT OJHOW NMEPEMEHHOM, 3aJaBa€MBIX CTEIIEHBI0O MHOTOYJIEHA U MacCHBOM
kodpPuumentos. [IpeaycMOTpeTs METOIBI ISl BRIYUCIICHUS 3HAYCHUSI MHOTOWICHA /TSl 3aJAHHOTO apTyMeHTa, OTlepaluu
CIIO)KCHUSI, BBIYUTAHUS 1 YMHOKEHHSI MHOTOYJICHOB C MOJYYCHUEM HOBOI'O OOBEKTAa-MHOTOWICHA, BHIBO HA YKPAH OMUCAHUS
MHOIo4JIeHa

5.2. TeMbl NUCbMEHHBIX PadoT

Pedepatbt

DopMOit OCYIIECTBICHHUS] KOHTPOIIS BEITOTHEHHS CAMOCTOSITENIbHOM paboTHI ABIIETCS TTOATOTOBKH peepaToB Ha aKTyalbHBIC
TEMBI, T. €. U3y4YCHUE C OMOLIBIO HAYYHBIX METO/IOB SIBICHHH M IIPOLIECCOB, aHANN3a BIUSHUS Ha HUX Pa3IM4HBIX (aKTOPOB, a
TaKoKe, N3ydeHNe B3aNMOACHCTBHUS MEKIY SBICHASAMH, C IIETIBI0 OTyIeHHs YO AUTEIbHO JOKa3aHHBIX U MONE3HBIX IS HAYKH
HPaKTHKU PEIICHUH ¢ MaKCUMaIIBHBIM 3 dexTom.

Lens pedepaTa — onpeeneHre KOHKPETHOTO 00bEKTa U BCECTOPOHHEE, JIOCTOBEPHOE U3YUEHHE €r0 CTPYKTYPbI, XapaKTEPUCTHK,
CBsI3ei Ha OCHOBE Pa3pabOTaHHBIX B HAyKE MPUHIUIIOB U METO/I0B MO3HAHMUS, a TAKXKE MOJIyUCHHUE TTOJIE3HBIX JUISl e TEIbHOCTH
YeJIOBeKa Pe3yIbTaToB, BHEAPECHUE B IIPOM3BOICTBO C AATBHEHIIINM 3 (HEKTOM.

OcHOBOH pa3pabOTKH KaXKI0i TEMBI SBIISCTCS METOJOTOTHUS, T. €. COBOKYITHOCTh METOJIOB, CIIOCOOOB, IPUEMOB U UX OINpe/eIcHHas
HOCJIEZIOBATEIbHOCTb, IIPUHSITAs IPH pa3padoTKe HAydHOT'O UCCIIEI0BAaHUS. B KOHEUHOM cueTe, METOI0NIOTUs — 3TO CXeMa, IUIaH
pemIeHus TOCTAaBICHHOW HAyIHO-MCCIIEA0BATEILCKO 3a1auH.

IIponecc moaroTOBKH pedepaT COCTOUT U3 CISAYIOIUX OCHOBHEIX TAIOB!

1. BeiGop TemMbl 1 000CHOBaHUE €€ aKTyaJbHOCTH.

2. CocraBienue 6ndarorpadun, 03HaAKOMIICHHE C 3aKOHOJaTeIbHBIMU aKTaMH, HOPMaTHBHBIMHU JIOKYMEHTaMH U JPYTHMH
WCTOYHUKAMHU, OTHOCSIIIAMUCS K TeMe POeKTa (paboThl).

3. Pa3zpaboTka anroputma uccienoBaHus, (opMUpOBaHUE TPEOOBAHUI K HCXOJHBIM JaHHBIM, BEIOOP METOJIOB U
MHCTPYMEHTAJIBHBIX CPEJICTB aHAIN3A.




4. Coop daxTuyeckoro MaTepuana.

5. O6paboTKa 1 aHATU3 MOJIYYCHHON HH(POPMAIIUH C IPUMEHEHHEM COBPEMEHHBIX METOJIOB aHAIN3A.
6. ®opMyIHPOBKA BHIBOJOB ¥ BEIPAOOTKA PEKOMEHTAITHIA.

7. OdopmneHne paboThl B COOTBETCTBUH C YCTAHOBICHHBIMU TPEOOBaHUSIMH.

Temsbl pedepaToB

[TarTepHsI.

OOBEKTHOE TPOCKTUPOBAHUE.

Brbnmoreka BH3yalbHBIX KOMIIOHEHTOB.

CraTHyecKre METOABI U TIOJS.

MyneTumiaarGopMeHHOe TpOorpaMMHOe obecrieueHue.

[Ipumenenne OOIT B8 RAD-monenu.

[Ipumenenne OOII B KomnonenTHo#t Monenu koHcTpyupoBanus [10.
Texnonorust .NET.

PN

5.3. ®oHA OLEHOYHBIX CPeICTB

OreHOYHBIE CPeCTBa IS IPOBEICHUS IPOMEKYTOYHON U TeKyIIel aTTecTali 00yqaroIuXCsl MpUIaralTces K padodeit
nporpamme. OIEHOYHbIE ¥ METOAMYECKUE MaTepUalIbl XpaHaTcs Ha Kadeape, obecreunBaroiei npenoaaBaHie JaHHOM
JUCITUILTAHBI (MOYJIst), @ TAKKE pa3MEIICHBI B JJIEKTPOHHAS 00pPa30BaTe/IbHOM Cpejie akaIeMHH B COCTABE COOTBECTBYIOIIETO Kypca
URL: eios.imsit.ru.

5.4. l'[epeqem, BU/I0B OLICHOYHBIX CPEACTB

3aganus co cBoboHO KoHCTpynpyeMbiM oTBeToM (CKO) mpenmnonaraet cocTaBlIeHAE Pa3BEpHYTOT0 OTBETA HA TCOPETHIESCKUH
BOIpOC. 3a1aHue ¢ BEIOOPOM oHOro BapuanTa oteTa (OB, B 3aaHUU TaHHOTO TUIA NIPeJIaraeTcs HECKOIbKO BapUAaHTOB OTBETA,
Cpeau KOTOPBIX OJIMH BEPHBINA. 3a1aHus co cBOOOIHO KOHCTpyHpyeMbiM oTBeToM (CKO) mpeamnonaraeT cocTaBlieHHE Pa3BepHYTOro
OTBETA, BKIFOYAIONIETO TIOJTHOE PEIICHHE 3a/1a4H C TIOSICHEHUSIMH.

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

6.1. Pexomenayemasi iureparypa

6.1.1. OcHOBHas JIMTEpPaTypa

ABTOpBI, COCTaBUTENH 3arnaBue WznatenscTBo, roa
JI1.1 |Ilakunu B. H., OOBEKTHO-OPUEHTUPOBAHHOE Mocksa: UznatensctBo "OOPYM", 2020,
3arBo3nkmHa A.B., nporpamMMmupoBaHue Ha Visual Basic B cpexne URL.: https://znanium.com/catalog/document?
CocuoBuxkos I'. K. Visual Studio .NET: Yue6Hoe mocobue 1d=354206
JI1.2 | T'ypuxos C. P. BBenenune B mporpaMmupoBaHue Ha si3bike Visual | MockBa: Uznatensctso "®@OPYM", 2020,
C#: YueOHOe mocoone URL: https://znanium.com/catalog/document?
1d=359377
JI1.3 |Ky3un A. B,, [TporpammupoBanue Ha si3bike Cu: CnpaBounuk: | MockBa: Uznarensctso "®@OPYM", 2020,
Yymakona E. B. VY4ebHoe mocodue URL: http://znanium.com/catalog/document?
1d=362870
JI1.4 | XopesIl. b. OOBEKTHO-OPUEHTUPOBAHHOE Mocksa: UznatensctBo "O@OPYM", 2021,
IporpaMMHUpPOBaHHE ¢ mpuMmepamu Ha C#: URL.: http://znanium.com/catalog/document?
YuebOHoe mocobue 1d=365883
JI1.5 | benepaunosa O.U., Cosznanue NpUIIoKeHUH 0a3 TaHHBIX B CpeJie Mocksa: OOO "HayuHo-u3/1aTeNbCKHiA LIEHTP
Muneesa T.A. Visual Studio: Yuebnoe mocobue HUHOPA-M", 2021, URL:
http://znanium.com/catalog/document?
id=373660
6.1.2. JlonosiHuTEILHAS JIUTEPATYpPa
ABTODBI, COCTaBHTEITH 3arnaBue W3narenbcTBO, roj
JI2.1 |bapanoBa U. B., OOBEKTHO-OPUEHTUPOBAHHOE Kpacnosipck: Cubupckuii heaepaabHbIit
bapanos C.H. nporpamMupoBanue Ha C++: YueOHUK yauBepcurtet, 2019, URL:
http://znanium.com/catalog/document?
id=380554
6.2. DiieKTpOHHbIE YueOHble U3JaHHUS M J1eKTPOHHbIe 00pa3oBaTe/IbHbIE pecypchl
D1 | MuTepHeT yHUBEpPCUTET HHPOPMAITMOHHBIX TEXHONOTUH. - PesxkuMm moctyna: https://www.intuit.ru/studies/courses
32 | EctecTBeHHO-Hay4YHBIH 00pa3oBaTeNbHbII mopTan . - Pexxum noctyna: http://www.en.edu.ru/
33 | DnexTpoHHas OuONMMOTeyHas cucTeMa Znanium . - Pexxum moctyma: http://znanium.com/
34 | Onextponnsle pecypesl Akagemuu UMCUT . - Pexxum goctyma: http://eios.imsit.ru/
Q5 | DnexrtponHas bubnmoreuHas cucrema Ibooks . - Pexxum nocryma: http://www.ibooks.ru
36 | Onexrponnas 6ubmmoreunas cucrema BOOK.ru . - Pexxum mocryma: http:/www.book.ru




6.3.1. JIulleH3MOHHOE ¥ CBOOO/IHO pacnpocTpaHsieMoe NPorpaMMHoe odecneyeHune, B TOM YHcjie 0Te4eCTBEHHOro
NMPOU3BOJCTBA

6.3.1.1

Windows 10 Pro RUS Omnepanuanas cucrema — Windows 10 Pro RUS TMoanucka Microsoft Imagine Premium — Order
Ne143659 ot 12.07.2021

6.3.1.2

Sunekc bpayzep bpayzep Annexc bpayzep JluneH3noHHoe coriamnieHue Ha UCIONIb30BaHuE porpamm SHnaekc bpayzep
https://yandex.ru/legal/browser_agreement/

6.3.1.3

Mozilla Firefox Bpaysep Mozilla Firefox ITporpammuoe obecrniedenue no mumersnn GNU GPL

6.3.1.4

LibreOffice O¢wucHsrii maket LibreOffice [Iporpammuoe obecniedenue no munersnn GNU GPL

6.3.1.5

Notepad++. TekroBbrit penaktop Notepad++. IIporpammuoe obecniedenue o muriersnn GNU GPL

6.3.1.6

MS Visio Pro 2016 HurterpupoBanHas cpenna pa3padotku Microsoft Visio mpodeccnonanbhsiii 2016 IMoamucka
Microsoft Imagine Premium — Order Ne143659 ot 12.07.2021

6.3.1.7

MS Visual Studio Community Edition Cpena pazpabotku Microsoft Visual Studio 2022 TIporpamMmHoe oGecrieueHne 1mo

mmnensun GNU GPL

6.3.2. Ilepeyens mpogeccHOHATHHBIX 623 JAHHBIX H HHPOPMAIIMOHHBIX CIPABOYHBIX CHCTEM

6.3.2.1

Kogekc — [Ipodeccnonanbhele cipaBounble cucteMsl  https://kodeks.ru

6.3.2.2

POCCTAHIAPT denepanbHoe areHTCTBO MO TEXHUYECKOMY PETyIAMPOBAHUIO U METPOJIOTUU
https://www.gost.ru/portal/gost/

6.3.2.3

HNCO MexayHapoaHas opraHu3anus 1Mo cranmaptusanuu 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 (o6opynoBaHue U TeXHHYECKHeE CPeICTBA 00y4eHus)

Ayn HaumenoBanue I10 OcHartenne
126 Kommnbrorepnas Windows 10 Pro RUS 20 mocaiouHBIX MeCT, pabouee MECTO IpenoaaBaTesis
nabopaTopust 7-Zip 11 xommbroTepoB Tumna «Mono6sok» Lenovo IdeaCentre-/ Intel
Ionpasnenenue Snnexc bpaysep Pentium CPU 4415U 2.30GHz/DDR4-2133-4I'6/ WDC
3alLUThI Mozilla Firefox WDI10EZEX-08WN4AO0 1000T°6/ Intel(R) HD Graphics 610 /
HHPOPMAITUH: LibreOffice Realtek PCle GbE Family Controller/ Qualcomm Atheros
Jlabopatopust LibreCAD QCA9377 Wireless Network Adapter
TEXHUYECKUX Inkscape 5 xoMmbroTepoB THIa «MoH0Om0K» Lenovo IdeaCentre IAO
cpencts o0ydenus: | Notepad++. 300-23SU /INTEL Pentium 4405U/DDR4-2400-
IMomerenue s 1C:IIpeanpusitue 8. KommiekT 8I'6/ST1000DMO003/Intel HD-510/Intel(R) Dual Band Wireless
MIPOBEICHUS Kaspersky Endpoint Security -AC 3165
3aHATHH MS Access 2016 4 KommsroTepa Ttuma "Mono6ok" Lenovo /Intel Pentium
JIEKLIMOHHOTO MS Project Pro 2016 Silver J5040 CPU 2.00GHz/DDR4-2400 81'6/SSD WDC PC
THIIA, MS SQL Server 2019 SN530 SDBPMPZ-512G-1001/Intel(R) UHD Graphics 605/
CEMHHAPCKOI0 MS SQL Server Management Realtek PCle GbE Family Controller/ Realtek 8821CE
TUNA, KyPCOBBIX Studio 18.8 Wireless LAN 802.11ac PCI-E NIC
pabot (kypcoBbix | MS Visio Pro 2016 2() KOMIUIEKTOB KJIaBUATYypa+MBbIIIIb
MIPOEKTOB), MS Visual Studio Community 1 6ecripoBoHast Touka moctyrna DWL-3200AP
IPYNIOBBIX U Edition
UHIUBHIyalbHBIX | Blender
KOHCYJIbTaLUMH, Gimp
TEKYILEro Maxima
KOHTPOJISI U Oracle VM VirtualBox
MIPOMEXYTOYHON StarUML V1
aTTecTaluH, PostgreSQL
camoctositenbHoi | IntelliJ IDEA
paboTHI. PyCharm Community Edition
Eclips
Adobe Reader DC
Embarcadero RAD Studio XE8
Arduino Software (IDE)
NetBeans IDE
ZEAL
Klite Mega Codec Pack
125 IToMmerenue aisa Windows 10 Pro RUS 17 mocamouHbIX MeCT, pabouee MECTO MPero1aBaTels
MIPOBEICHUS 7-Zip 17 xommbrotepoB H110M-S2-C/INTEL Pentium G4400/DDR4
3aHATHH SAnnexc bpaysep -2133-8T6/TOSHIBA HDWD105/Intel HD-510/Atheros
JIEKLIMOHHOTO Mozilla Firefox AR9287 Wireless
THUIA, LibreOffice 17 monutopoB Samsung SyncMaster 920N
CEMHHAPCKOI0 LibreCAD 17 KOMIUIEKTOB KJIaBUATypa+Mbllllb
TUNA, KyPCOBBIX Inkscape 1 kommyTatop Heynpasisemslid DES-1024G
pa6ot (kypcoBbix | Notepad++.




MPOEKTOB),
IPYNIOBBIX U
WHIABUYaTbHBIX
KOHCYJbTalUH,
TEKYIIEro
KOHTPOJIS U
IIPOMEKYTOUHOM
aTTeCTaluH,
CaMOCTOSITENIbHOM
paboTHL.

1C:Ilpeanpustue 8. Kommnext
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

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
208 ITomerenue aisa Windows 10 Pro RUS 19 mocamouHbIX MecT, pabodee MECTO MpeIo1aBaTes,
IIPOBEIECHUS 7-Zip 10 xommetotepoB H97-PLU/INTEL 15-4460/DDR3-1333-
3aHATHH SAnnexc bpayszep 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
pabot (kypcoBeix | Notepad-++. 1 xommbrotep P8Z77-V-LX2/INTEL 15-3570K/DDR3-1600-
MIPOEKTOB), 1C:Ipennpusitue 8. Komruiekr 8I'6/ SSD SSDPR-CX400-128G2, WDC WS15EARS/AMD
TPYIIIOBBIX H Kaspersky Endpoint Security HD-5700 Realtek PCle GBE
WHAUBUAYaJIbHBIX | MS Access 2016 10 monutopos Philips 274E5QSB 27~
KOHCYJbTAIIUH, MS Project Pro 2016 1 monuTop Samsung SyncMaster E1720
TEKYIIEro MS SQL Server 2019 11 KOMIUIEKTOB KJIaBUATypa+Mblllb
KOHTPOJIS U MS SQL Server Management 1 npuntep HP LaserJet 1018
MIPOMEKYTOUHOM Studio 18.8 1 xommyTtatop Heynpasisemblid TL-SG1024D
aTTeCTalUH. MS Visio Pro 2016 MesxnucuurunHapHast taboparopHast craniust NI ELVIS 11 u
MS Visual Studio Community 1O Circuit Design Suit
Edition JlaGoparopusi cxeMOTeXHUKH (HEOOXOAUMO HaIU4He J1ad.
Visual Studio Code ctaniun ELVIS) TIpakTrkyM 1o 1iudpOBBIM dJIeMEHTaM
Blender BEIYHCIUTEIBHON 1 HH()OPMAIMOHHO-U3MEPHUTEITHLHOM
Gimp TeXHHUKHU (HEOOXOAMMO HaIMYUe 1a00paTOPHOIl CTaHIINU
Maxima ELVIS) JlabopaTopust NpoeKTupoBaHUEe UPPOBBIX YCTPOHUCTB
Oracle VM VirtualBox u iporpammupoBanus [IJIMC (Heobxoanmo Hanmnane
StarUML V1 nabopatophoii craniu ELVIS) Kommurekt akceccyapos NI
PostgreSQL myRIO Starter Accessory Kit (onuuonansno) Komriekr
IntelliJ] IDEA akceccyapoB NI myRIO Mechatronics Accessory Kit
PyCharm Community Edition Kommurekt akceccyapoB NI myRIO Embedded Systems
Eclips Accessory Kit JIabopaTopust mporpaMMHAPOBAHIIS
Adobe Reader DC BCTpaMBaeMbIX cucTeM JIOKaJIbHbIC BRIYUCIUTEIBHBIC CETH
Diptrace (HeoOxoauMo Hanmm4ue tabopartopHoit cranmuu ELVIS)
Embarcadero RAD Studio XE8 ITpomsbrmiieHHBIe HHTEP)EHCH ¥ TPOTOKOIIBI (TIPOTrpaMMHAas
Arduino Software (IDE) Bepcus) Akanemuueckas nunensus NI LabVIEW na
NetBeans IDE HEOrpaHHYEHHOE KOJI-BO paboYuX MeCT B Mpenenax Kadeapsl.
ZEAL Arduino Robot.
Klite Mega Codec Pack
MS Office Standart 2007
NI LabVIEW Full
123 Kowmmerorepras Windows 10 Pro RUS 19 nocamouHBIX MecT, pabodee MeCTO IPENOAaBaTEIs
nabopatopust 7-Zip 19 xommbrotepoB H110M-S2-C/INTEL Pentium G4400/DDR4
JlaGopatopus Sunnexc bpayzep -2133-41'6/TOSHIBA HDWD105/Intel HD-510/Atheros

BBIYUCITUTEIIHON

Mozilla Firefox

AR9287 Wireless




TEXHUKU, LibreOffice 19 monutopos LG Flatron 1718s
APXUTEKTYPbI LibreCAD 19 KOMIUIEKTOB KJlaBUATYypa+MBbIIIIb
MIEPCOHAIBHOIO Inkscape 1 HeynpasnsieMslit kommyrarop TP-LINK TL-SG1024D
KOMITBIOTEPA H Notepad++.
nepupepuitHbIX 1C:IIpeanpusitue 8. Kommaekt
YCTpOMCTB Kaspersky Endpoint Security
Kabuner MS Access 2016
uadopmanuonnoit | MS Project Pro 2016
0€e30I1acCHOCTH MS SQL Server 2019
[Tomemenue nmns MS SQL Server Management
HPOBEICHUS Studio 18.8
3aHATHHA MS Visio Pro 2016
JICKITAOHHOTO MS Visual Studio Community
THIIA, Edition
CEMHHAPCKOI0 Blender
THIIA, KyPCOBBIX Gimp
pabot (kypcoBbix | Maxima
MIPOEKTOB), Oracle VM VirtualBox
TPYIIIOBBIX U StarUML V1
uHAMBUAYanbHBIX | PostgreSQL
KOHCYJbTaLNH, IntelliJ IDEA
TEKyLIEro PyCharm Community Edition
KOHTPOJISI U Eclips
MIPOMEXKYTOTHOH Adobe Reader DC
aTTecTaluy, Embarcadero RAD Studio XE8
camocrostenbHoi | Arduino Software (IDE)
paboTHI. NetBeans IDE

ZEAL

Klite Mega Codec Pack

121 Kabuner Windows 10 Pro RUS 17 mocamouHbIX MecT, pabouee MECTO IpenoaaBaTeis
HWHOCTPaHHOTO 7-Zip 17 xommeiotepoB PSH67/INTEL i5-2300/DDR3-1333-
SI3BIKA SAunexc bpaysep 416/SSD Flexis 120Gb/ WD5000AAKX/Radeon HD
(stuaTad OHHBII Mozilla Firefox 6700/Realtek PCle GBE
KaOWHET). LibreOffice 17 monuropoB AOC e2243Fw 21,5”

ITomemenue s Notepad++. 17 KOMIIJIEKTOB KJIaBUATypa+MblIlb
IIPOBE/ICHUS Kaspersky Endpoint Security 1 kommytaTop Heynpasisiemblii DES-1024D
3aHATHIA Oracle VM VirtualBox

CEMHHAPCKOT0 Adobe Reader DC

THIA, KypCOBBIX I10 JIMHKO v8.2 nemo-Bepcus

pabort (xkypcoBeix | Klite Mega Codec Pack

MTPOEKTOR),

IPYIIOBBIX U

WHIUBHYaTbHBIX

KOHCYJbTalUH,

TEKYILETO

KOHTPOJIS U

IIPOMEKYTOUHOM

aTTecTaluH,

CaMOCTOSITENIbHOMN

paboThL.

120 Jla6oparopusi«IIpo | Windows 10 Pro RUS 20 ocaIouHBIX MECT, pabodee MECTO IPEroaaBaTels
rpaMMHast 7-Zip 20 xommneiotepoB A320M-H-CF/AMD Ryzen 5 2600X/DDR4-
WH)KECHEPUS U SAunexc bpaysep 2933 16I'6/SSD XPG GAMMIX S11 Pro 512I'6/NVIDIA
pa3paboTka Mozilla Firefox GeForce GTX 1050 Ti/Realtek PCle GbE Family Controller
IIPOrPaMMHOIO LibreOffice 40 monuTopoB Samsung S24R350FHI 23.8"
obecrieueHus. LibreCAD 20 UBIT CyberPower UT650EG
[Momuron kubep- Inkscape 2() KOMIUIEKTOB KJIaBUATYypa+MBbIIIIb
CIOPT». Notepad++. 20 rapautyp Defenfer G-320
[omerenue s 1C:IIpeanpusitue 8. Kommaekt 1 neynpasnsiemslid kommytatop TP-LINK TL-SG1024D
MPOBEICHUS Kaspersky Endpoint Security 1 UnTepaktuBHas nanenb EliteBoard LR-75UT40i7
3aHATHH MS Access 2016
JIEKIMOHHOT'O MS Project Pro 2016
THIA, MS SQL Server 2019
CEMHHAPCKOIo MS SQL Server Management

THIIA, KyPCOBBIX
pabot (KypcoBbIX
MIPOEKTOB),

Studio 18.8
MS Visio Pro 2016
MS Visual Studio Community




TPYIIOBBIX U

Edition

uuauBuAyanbHbX | Visual Studio Code
KOHCYJIbTaIUH, Blender
TEKYIIEro Gimp
KOHTPOJIS U Maxima
MIPOMEKYTOTHOM Oracle VM VirtualBox
aTTeCTaIuH, StarUML V1
camocTosTenbHO | PostgreSQL
pabotel. Kabunet IntelliJ] IDEA
HHGOPMATHKH, PyCharm Community Edition
TEXHOJIOTUH U Eclips
METOI0B Adobe Reader DC
nporpammupoBanu | NetBeans IDE
o1 ZEAL
SMath Studio
Klite Mega Codec Pack
10-Strike File search pro
YMKK "O6bekTHO-
OpPHEHTHPOBAHHBIC TEXHOIOTHI
YMKK "OCHOBBI anropuTMHu3aluu
U TIPOrPAMMHUPOBAHUS
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
BbunciuTenbHoil | LibreOffice MouuTop
TEXHUKHU. Kaspersky Endpoint Security IIpunrtep HP LaserJet 1018
CrennansHOE Adobe Reader DC M®YV Brother DCP-L2540DNR
IIOMEILEHUE IS Klite Mega Codec Pack
XpaHEHMS U Java 8
npodumaktadeckor | PDF24 Creator
0 obciTy)KUBaHUS Etxt Antiplagiat
y4eOHOT0 Microsoft Windows 10 PRO x64
00opynoBaHHS DSP OEM
MS Office Professional Plus 2007
124 Krnacrepnas 7-Zip Croiika cepBepHas
nabopaTopust Mozilla Firefox VYnpasmsronuit y3en kiacrepa [IS00PX-S5380\ Xeon E5345\
Cepgepubiii ieHTp | PostgreSQL DDR-2-667-8192Mb\WD5001ABYS 1 mt.
CrennansHOe Java 8 PaGounit y3en knactepa ISOOPX-S5380\ Xeon E5345\ DDR-2-
MOMEIIEHUE JIS Kaspersky Endpoint Security 11 667-8192Mb\WDS800JD\ - 16 it
XpaHCHUS U Windows Server 2003 R2 Standart | Cepsepnsiii y3en Spectrus [S00PX-S5380\ Xeon E5345\ DDR-
npodumaktrdeckor | Open SuSe Linux 2-667-8192Mb
0 00CITY>KUBAHUS MySql Server Community Cepsepnsrit y3en DEXUS IT IS00PX-S5380\ Xeon E5345\
y4eOHOTr0 Windows Server 2016 Standard DDR-2-667-8192Mb\
o0opynoBaHHs CepBep aIlMUHUCTPUPOBAHUS Kommyrarop DLink
Kaspersky Security Center Kommyratop DLink

YMKK «TenekoMMyHUKalMK U
ceTu»

YMKK «KommyTaTopbl
JIOKAJIbHBIX CeTeiD»

YMKK «DnekTpoTexHuKa u
JIIEKTPOHHKA»

YMKK «MH}popmMannoHHbIE
CHCTEMBI B 9KOHOMHUKE

YMKK «KopnioparusHbie
MHPOPMAIIMOHHBIE CHCTEMBD»
YMKK "MogenupoBanue
JAHHBIX)»

YMKK "O06BekTHO-
OpPUEHTHUPOBAHHBIC TEXHOIOTHN
YMKK «MHpopManmonHbie
TEXHOJIOTUI»

YMKK «Ynpasnenne 6azamu
JAHHBIX)

YMKK «CereBbie
MHQPOPMAIMOHHBIC TEXHOJIOTHN
YMKK «Teopetnueckue 0OCHOBBI
HHPOPMATUKN

YMKK "OcHOBBI alropuTMHU3aum

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

CeteBoe xpaHmmIie faHHBIX Synology DS-418 1 mr.
Momnurop Acer V193 1 mt.

ITka¢ 2-x ABEpHBII apXUBHBIN METALT. - 21T

Crmmar cucrema AirWell 1 .

Cnnur-cuctema Lessar 1 .

Cucrema xontpoust goctyna CKAT 1200 17 1 wt




Y IPOTPaMMHPOBAHUS»
JetBrains License Service
Autodesk Network License
Manager

AppWave Enterprise License
Center

Windows Server 2008 R2 Standart
Traffic inspector Special Unlimited
SunnoH 11 “Kpeno-auanor”
Cucrema yTnaBieHuUs
XpaHUIUILEM JOKYMeHTOB “Kpeno
-nuaanor’

Hentp ynpasnenus [10 Kpeno

MS SQL Server 2016

Apache HTTP Server

8. METOUYECKHE YKA3AHUA VI OBYYAIOIIUXCA ITIO OCBOEHUIO JUCHHUIIJIMHBI (MOAY JISA)

B cootBerctBru ¢ TpeboBanusiMu GTOC BO mo HampaBieHUIO MOATOTOBKH pealn3alisi KOMIETEHTHOCTHOTO TIOAX01a
MpeIyCMaTPUBAET UCIIOIB30BAHKE B YICOHOM MPOIECCe aKTHBHBIX M HHTCPAKTUBHBIX (POPM MPOBEICHUS 3aHATHH (pa30oop
KOHKPETHBIX 3aJ1a4, IPOBEJCHUE OJIMII-OIPOCOB, HCCIIEIOBATEIBCKUE PA0OTHI) B COYCTAHNH C BHEAYIUTOPHOW pabOTOH C IETIBI0
(hopmMupoBaHUs 1 Pa3BUTHS MPO(YECCHOHATFHBIX HABBIKOB 00YJaIOIINXCSL.

Jlexumonnsle 3ausaTus gonoiustorcs 113 u pasnuuneiMu popmamu CPC ¢ yueGHO#M 1 HayuHOH uTeparypoil B mponecce Takoit
paboTHI CTYACHTHI MPUOOPETAIOT HABBIKH «TTTYOOKOTO YTCHHUS - aHAIN3a H MHTEPIIPETAINU TEKCTOB 10 METOIOJIOTUH U METOIUKE
JVICITUTIIIAHEL.

Y4eOHBII MaTepHall 10 JUCHHUILTAHE «BBICOKOIPON3BOUTEIFHBIC BEIYUCIUTEIBHBIC CHCTEMBD». Pa3eieH Ha JJOTHIECKU
3aBepIICHHBIC YaCTH (MOIYIN), TIOCIE U3yICHHsI, KOTOPBIX IPEIyCMaTPHBACTCS aTTeCTals B (pOpMe MHCHMEHHBIX TECTOB,
KOHTPOJIBHBIX PadoT.

PaboTb! onieHMBaIOTCS B 6aiaX, CyMMa KOTOPBIX JJaeT PEHTHHT KaxIoro o0ydJatonierocs. B 6amrax orieHnBalOTCs HE TOJIBKO
3HaHUs U HABBIKM 00YYaIOIIUXCs, HO U UX TBOPUYECKHE BO3MOXKHOCTU: aKTUBHOCTh, HEOPANHAPHOCTh PEILICHUH TTOCTaBICHHBIX
npo6uiem. Kaxxapiidi Moxynnb yaeOHOM QUCIUIUIMHBI BKITIOYACT 00s3aTeIbHBIC BUIBI paboT — Jekuuw, 13, pasmuansie Bugsr CPC
(BBITIOJTHEHUE TOMAIITHUX 3aJaHAH [0 PEIICHHMIO 3a/1a4, TOJTOTOBKA K JICKINSAM U TPAKTHYCCKUM 3aHATHIM).

®dopma TeKyIIero KOHTPOJIS 3HAaHUH — paboTa CTy[eHTa Ha IPaKTUIEeCKOM 3aHATHH, orpoc. DopMa MpOMeKyTOUHBIX aTTECTaINi —
KOHTPOJIbHAs paboTa B ayAUTOPUH, JOMAIIHsI padoTa. FiToroas popma KOHTPOJISI 3HAHHH 110 MOAYJISIM — KOHTPOJIbHAs paboTa ¢
3aagaMy 10 MaTepHaiy MOIYJIs.

MeTtoandeckue yKa3aHUs IO BHIMTOJIHEHHIO BCEX BUIOB YUeOHOM pabOTHl pa3MelIeHbI B JIEKTPOHHON 00pa30BaTeNbHON Cpeie
aKaJeMuH.

Metoauueckre yKkazaHus U MaTepUallbl 10 BUAaM YUeOHBIX 3aHITUH 110 JUCLUIUIMHE:

Bun yaeOHBIX 3aHATHIA, padoT - OpraHusarys AeSTeTbHOCTH 00yJaronierocs

Jlexmust - Hammcanne xoHCIEKTa JTEKIUH: KPAaTKO, CXEMAaTHYHO, MOCIEAOBATEIHHO (PUKCHPOBATH OCHOBHBIE
MIOJIOXKEHUS, BBIBOJIBI, POPMYIUPOBKH, 000OILEHHSI, OTMEUaTh BaXKHbIE MBICIIH, BBIACISTH KIIOUEBBIE ClIOBa, TepMUHEL [IpoBepka
TEPMHHOB, IIOHATHH C TIOMOIIBIO SHINKIIONEANH, CIIOBAapeH, CIIPABOYHHIKOB C BHIIIMCHIBAHHEM TOJIKOBAHUH B TeTpab. O003HAUNTD
BOIIPOCHI, TEPMHUHBI, MaTePHa, KOTOPBIH BRI3BIBACT TPYAHOCTH, TIOTBITATECS HAWTH OTBET B PEKOMEHIYEMOil TUTepaType, eciu
CaMOCTOSITENILHO He yaéTcs pa3o0paTbesl B MaTepualie, Heo0X0AuMo chOpMYIUPOBATEH BOIIPOC U 334aTh MPETOAaBATENIO Ha
KOHCYJIbTALlH, Ha IPAKTUYECKOM 3aHATHH.

IMpakTrdeckue 3aHATHS - KoncnektipoBanue ucTouHNKOB. PaboTa ¢ KOHCIIEKTOM JIEKIIHH, ITOJrOTOBKAa OTBETOB K
KOHTPOJBHBIM BOIIPOCAM, IIPOCMOTP PEKOMEHTyeMOH JINTEpaTyphl, paboTa ¢ TeKCTOM. BhITIOTHeHNE MPaKTHIECKUX 33134 B
WHCTPYMEHTAJIbHBIX CpeAax. Brimonnenue npoekToB. Pemenne pacuéTHo-rpaduyeckux 3alaHuid, pelieHue 3a1ad o alropuTMy u
ap.

CamocrositensHas pabora - 3HaKOMCTBO C OCHOBHOW U JONOJHUTEJIBHON JIUTEPATypOd, BKIIIOYAs CIPAaBOYHbBIE U3JAHUS,
3apyOe)KHbIe HCTOUHUKH, KOHCTIEKT OCHOBHBIX MOJIOKEHUH, TEPMUHOB, CBEICHUN, TPEOYIOIINXCS AJIS1 3aTIOMUHAHUS U SBIISIOLIUXCS
OCHOBOIIOJIaratoluMu B 3Toil Teme. CocTaBieHue aHHOTalUH K MPOYUTAHHBIM JIUTEPATYpPHBIM HCTOYHUKAM U JIp.

9. METOIMYECKHUE YKA3AHUSA OBYYAIOIMMCH IO BBIINNOJJHEHUIO CAMOCTOATEJIBHOU PABOTBI

CamocrositenbHast paboTa CTYJICHTOB B XOJI€ CeMecTpa SBIISIETCS BAXKHOIM COCTaBHOM YacThIO y4eOHOTO Mpolecca 1 HeoOxoauma
JUTS 3aKPETICHUS U YIITyOJIeH!s 3HAHWH, TIOTy9eHHBIX B IEPHOJI CECCHU Ha JICKIHAX, IPAKTHYSCKUX U HHTEPAKTHBHBIX 3aHITHIX, a
TaxoKe JUI HHAWBUIYAIbHOTO U3YUeHHS TUCIUIIIHHEI «OOBEKTHO-OPHEHTHPOBAHHOE IPOTPAMMHPOBAHNE)» B COOTBETCTBUH C
IIPOrpaMMOil U PEKOMEHI0BaHHOM JINTEPATYPOH.

CamocrosiTenbHast pab0Ta BBINOIHACTCS B BUJIE MOATOTOBKHU JOMAIITHETO 3a/IaHUsI WIIH COOOIIEHHMS 110 OTAEIBHBIM BOIIPOCaM,
HAIMCaHUE U 3alIATa HayYHO-UCCIIEN0BATENBCKOTO MPOEKTA.

KonTpoms kadecTBa BBIIIOJIHEHUS CAMOCTOATEIBHON (JJOMAaITHEl) pabOThl MOXKET OCYIIECTBIIATECS C IOMOIIBIO YCTHOTO OIPoca Ha
JEKLUSAX WM IIPAKTHYECKHUX 3aHATUSX, 00CY)KACHHUS TOATOTOBIEHHBIX HAyIHO-HUCCIIEI0BATENILCKUX ITPOEKTOB, IIPOBEICHHS
TECTUPOBAHMUSL.

YcrHBIe (HOPMBI KOHTPOIIS IOMOTYT OIIEHUTH BIAJICHNAC CTYJCHTAMH XaHPaMH HAyIHOH pedn (IUCKyCcCHUs, JUCIYT, COOOIICHHE,
JIOKJaJ U JIp.), B KOTOPBIX PACKPBIBAETCS yMEHUE CTYCHTOB MepeaaTh HYKHYI0 HH()OPMAIHIO, TPAMOTHO UCIIOIb30BaTh S3BIKOBHIC
CpPEZCTBA, a TAK)KE OPATOPCKUE MPUEMBI AJsl KOHTAKTa C ayJUTOPHENL.

[TuceMeHHBIe pabOTHI TO3BOJISIOT OLIEHHUTH BIIAZICHNE NCTOYHUKAMH, HAYIHBIM CTHJIEM H3JI0KSHHUS, TS KOTOPOTO XapaKTePHBI:




JIOTUYHOCTH, TOUHOCTh TEPMHUHOJIOTUH, 0000IIEHHOCT U OTBICUYCHHOCTb, HACHIIIEHHOCTD (haKTHUecKoil nHpopmanuei.

Br16op BapuaHTa 3a1aHUSI MOXKET OBITh CHIETaH U3 MPEIOKEHHOTO HUXKE CITUCKA!

Bapuanr 1.

Cosnats kimacc Kpyr. Ero mosnst 1omKHBI BKIIOUATh paguyc ¥ KOOPAWHATHI IIEHTpa Kpyra. Peamn3oBaTs onepanun: HHAHATA3AIHS
nonei JaHHBIX, U3MEHEHUs pajuyca Kpyra, BBIYUCICHUS [UIMHBI OKPYKHOCTU U IIOMIAAN Kpyra.

Bapuanr 2.

Cosnats ximace lap. Ero mosns 1ommkHBI BKITIOUATh pagnyc U KOOPIMHATHI IIeHTpa mapa. Peann3oBars onepariiy: HHAHAIH3AINA
Hojei JTaHHBIX, U3MEHEHUS pajuyca Mapa 1 BIYUCICHHs 00bEMa mmapa.

Bapuanr 3.

Cosnats xitacc [IpsmoyronsHuK. ETo mons ZomKHBI BKIIIOYATh CTOPOHBI MIPSIMOYTOJIBHAKA. Peali3oBaTs onepaniy: MHATHAIN3AIHs
HOJIeH JaHHBIX C IPOBEPKOI Ha X COOTBETCTBUE MPSMOYTOIBHUKY, BEIYHICICHHS IIEPUMETPA IPSIMOYTOIBHIUKA U €T0 IUIOIIA .
Bapuanr 4.

Cosnats knacc TpeyronbHuk. Ero mosnst 10mKHBI BKIIOUYATh YIUIBI M CTOPOHBI TPEYroibHKKa. Peann3oBats onepanun:
WHHIHATA3AIHS T0JIeil TaHHBIX C IPOBEPKOM Ha MX COOTBETCTBHE TPEYTOJIEHUKY, BRIYHUCIICHHUS IIEpIMETpa TPEYTOIbHUKA U €T0
TUTOIIAIH.

Bapuanr 5.

Co3paTp Kiacc Yo i1 paboTHI ¢ YIIIaMH Ha INIOCKOCTH, 3a1aBaeMBIMH BEJIMYMHON B Trpagycax. Peann3oBaTs onepanuu nepeBoaa
yIila B paJinaHsbl, IpuBeAeHNe K nuana3zony 0-360, yBenndeHne/yMeHbIICHHE yIIa Ha 3a1aHHYI0 BEJIMUIHHY.

Bapuanr 6.

ParnonanbHast (HecokpaTuMas) IpoOb MpeCcTaBIsieTcsl Mapoi HembIx Ynuced: (a, b). Cozaare knace Juist paboThl ¢ pallMOHAIBEHBIMI
npoOsiMu. Peann3oBaTh oneparuy CI0KeHHs, YMHOXKEHHS U JICTICHUS PAIlOHATIBHEIX ApOo0Oeii.

Bapuanr 7.

PeanusoBats knace Toap. B kimacce 10KHBI OBITE NIPEACTABIICHBI 110JIs1: HAUMEHOBaHKE TOBapa (THI string), LieHa TOBapa,
KOJIMYECTBO SIMHUI] TOBapa 1 HOMEep HakJIagHo. Peanmn3oBaTh MeTOIbI H3MEHEHHS IIEHBI TOBAPa, €T0 KOJINYECTBA, BEIYHUCICHHE
CTOMMOCTH TOBapa.

Bapuanr 8.

Co3zpnarts kinace 3apruiata. B xiracce 10KHBI ObITh IIPEACTABIICHBI TIOJIS: OKJIAJ, IPOLECHT Ha0aBKHU, OMOXO/IHbIH HAJIOT.
Peanmn3oBaTe METOIBI BEIYMCIICHNS HAUNCICHHON CYyMMBI, BEIYHCIICHHS YIeP)KaHHOW CYyMMBI, BEIYHCIICHHS CYMMBI, BEITaBaeMOH Ha
PYKH.

BapuanT 9.

Cosmatp xiracc Money 1t paboThI ¢ ICHS)KHBIMHE CyMMaMH. JleHe)XHast CyMMa JOJDKHA OBITh IIPEICTABICHA ABYMS MTOJISIMH LIEJIOTO
THIA: OHO — I pyOiIei, mpyroe — st Koreek. Peann3osats kiacce Money onepanus CIOKESHUS U BBIYUTAHUS ACHEKHBIX CyMM, a
TaK’Ke ONEPaIHIo BBIBOJA HA KOHCOJb AEHEKHOI CyMMBI TAKUM 00pa3oM, YTOOB! KOMEHKH OTACISIIUCH OT PyOIIs 3amsToil.

Bapwuant 10.

KommutekcHoe uncino 3amaérest mapoi neHcTBUTENbHBIX nce (a, b). PazpaboTtarh Kiracc KOMIUIEKCHBIX yucen. Peanin3oBath
BBITIOJIHEHHE omiepanuii cinoxkenus: (al, bl) + (a2, b2) = (al + al, bl + b2) u Beruuranus: (al, bl) — (a2, b2) = (al —al, bl —b2)
KOMIUIEKCHBIX 4ncen. HamucaTs nporpaMmy, IeMOHCTPHPYIOIIYIO paboTy € 9TUM KJIACCOM.

BapuanT 11.

Pa3pabotats Ki1acc 0OBEKTOB-BEKTOPOB, 331aBAEMBIX KOOPAWHATAMH KOHIIOB B TPEXMEPHOM IIPOCTPAHCTBE. Peann3oBars oneparyn
CIIOKEHUSI U BBIUUTAHHS BEKTOPOB C MOITydEHHEM HOBOTO BEKTOPA, BEIYUCIICHHS CKAISIPHOTO MPOU3BEACHHS ABYX BEKTOPOB U
JUIMHBI BeKTOpa. HammcaTs nporpamMmy, 1eMOHCTPHPYIOIIYIO paboTy ¢ 3TUM KIIACCOM.

Bapuanr 12.

Pa3pabotats K1acc 00bEKTOB-IIPSMBIX JIMHUH, 33JaHHBIX ¢ IOMOIIBIO ypaBHEHUS y=kx+b , k, b = const. Kimacc nomken cogepxartsb
KOHCTPYKTOP, CO3/Iafolnii OOBEKTHI 3alaHieM 3Ha4eHHI aTpuOyToB K, b 1 BEIMHCISIOMNIA 3HaAYEHHE BEPTUKAIBHON KOOPAWHATEI 10
3aJaHHOMY 3HaueHHI0 X. HammcaTh mporpamMMy, IEMOHCTPHPYIOIIYIO paboTy ¢ KIIACCOM.

Bapuanr 13.

Pa3pabotath Ki1acc KOHYCOB, 33JaHHBIX paJIyCcOM HX OCHOBaHHS U BbIcOTOM. Kiacc qomkeH conepkaTh KOHCTPYKTOp Kilacca U
METO/IbI, BEIYUCISIOIINE 00BEM H IIOMIAb IIOBEPXHOCTH (DUTYDPBHI.

Bapuanr 14.

Pa3paboTats Ki1acc 3JUTUIICOUIOB BPAIIECHUs, 3alaHHBIX CBOUMH THoTyocsmu. Kitace nommkeH comepkaTh KOHCTPYKTOP Kilacca u
METO/Ibl, BEIYUCISIOINE 00BEM M IIONIAb TIOBEPXHOCTH (DUTYPHI.

Bapuanr 15.

Pa3paboTats Ki1acc 3JUTHIICOB, 3aJaHHBIX CBOMMH TOTyocsiMH. Kitace TommkeH comepxaTh KOHCTPYKTOP KJlacca H METO,
BBIYUCIISAIOIIUI TUIOMIAb.

Bapuanr 16.

Pa3paboTath KJ1acc IPSAMOYTOIBHBIX TETPA3POB, 3aJaHHBIX JIHHAMH p&Oep OCHOBaHMS M BBICOTOH. Kitace moimkeH coxepxarth
KOHCTPYKTOP ¥ METOJ, BEIYUCIISIOMUI 00BEM (PUTYpBL




