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3aB. xaenpoit Kamyctun Cepreit AmumoBud

CornacoBaHo ¢ npejcTaBuTensiMu paborogarteneit Ha 3acegannn HMC, mporokon Ne9 ot 17 anpenst 2023 r.

Ipencenarens HMC npod. [TaBenxo 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
00BEKTHO-OPHEHTHPOBAHHBIX SI3BIKOB ITPOIPAMMUPOBAHHUS

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

Iuxn (paszmen) OIL: | ®T/.B

2.1 | TpeGoBaHus K NpeiBAPUTEIbHOI HOATOTOBKE 00y4al0IIerocs:

2.1.1 | BeruucnurenbHble CUCTEMBI, CETH U TEIEKOMMYHHUKAITUU

2.1.2 | Maremaruueckas JIOTHKa U TEOpUsI aITOPUTMOB

2.1.3 | UndopmaTrka U mporpaMMHPOBaHHUE

2.2 | JucuuniauHbl (MOAY/IHM) U MPAKTUKH, I KOTOPBIX OCBOEHHE JAHHOM JUCHUILUIMHBI (MOAY/151) HEOOX0IUMO KAK
npeaiiecTBymoLIee:

2.2.1 | OnepaunoHHBIE CUCTEMBI M CETH

2.2.2 | Texnonoruu nporpaMMHpOBaHUs

2.2.3 | Pa3paboTka HHTEpHET NPHUIOKESHUH

3. POPMUPYEMBIE KOMIIETEHIIMH, THIAUKATOPBI UX TOCTU)XEHUA
U IUIAHUPYeMble Pe3yJbTaThl 00y4eHust

OIIK-3: cnoco0HOCTHIO PadoTaTh ¢ KOMIBLIOTEPOM KAK CPeICTBOM YNpaBJjieHUsi UH(opMmanueii, paboTaTh ¢
uHpopmanueii 3 pa3INYHbIX HCTOYHUKOB, B TOM YHCJIe B IJI00AJIbHBIX KOMIIBIOTEPHBIX CETIX

3HaThb

VYpoBens | | MuHHManbHBIH HEOOXOIUMEIA YPOBEHb 3HAHUI CIIOCOOHOCTH paboTaTh ¢ KOMITBIOTEPOM KaK CPEACTBOM YIPABICHHS
nHpopManuel, paboTats ¢ HHPOPMAIHMEH U3 Pa3NNYHBIX HCTOYHUKOB, B TOM YHCJIE B INIOOAIBHBIX KOMITBIOTEPHBIX
ceTax

VYpoeens 2 | VpoBeHb 3HaHUIT CIOCOOHOCTH paboTaTh ¢ KOMIIBEOTEPOM KaK CPEACTBOM yIIpaBIICHUs HH(pOpMAIHeil, padoTaTs ¢
nH(popManuen 13 pa3IMYHbIX HCTOYHUKOB, B TOM YHCIIE B TII00AITEHBIX KOMIIBIOTEPHBIX CETAX B 00BEME,
COOTBETCTBYIOIIEM MTPOTPaMMe TIOATOTOBKH, JOMYIIEHO HECKOJILKO HEIPYObIX OIIHOOK

Yposens 3 | YpoBeHb 3HaHUIT CIOCOOHOCTH paboTaTh ¢ KOMIBIOTEPOM KaK CPEACTBOM YIpPaBICHHS HH(pOpMaImeii, padoTats ¢
nH(OpManUel U3 pa3IMYHBIX HCTOYHUKOB, B TOM YHCIIE B INIOOATBHBIX KOMIBIOTEPHBIX CETAX B 00bEME,
COOTBETCTBYIOIEM ITPOrpaMMe ITOJIrOTOBKH, 6€3 oMok

Ymern

VYposens | | IIpogeMoHCTpHpOBaHEI OCHOBHEIE YMEHHS CIIOCOOHOCTH paboTaTh ¢ KOMIBIOTEPOM KaK CPEACTBOM YIPABIICHUS
nHpopManue, paboTath ¢ HHPOPMAIHEH N3 Pa3NNYHBIX HICTOYHUKOB, B TOM YHCIIE B INI00ATIBHBIX KOMITBIOTEPHBIX
CeTsX, pEeIICHbI TUIIOBBIC 3aJa4l C HETpyOBIMH OMIMOKAMH, BBIIOIHEHBI BCE 3aaHUsI, HO HE B TIOJIHOM 00BEMe

Yposens 2 | [IpogeMOHCTpUPOBaHBI BCE OCHOBHBIE YMEHHS CLIOCOOHOCTH PabOTaTh C KOMIBIOTEPOM KaK CPEeICTBOM YIPaBICHHS
nHpopManuei, paboTatk ¢ HHPOPMAIHEH U3 Pa3INYHBIX HICTOYHUKOB, B TOM YHCIIE B INI00AIBHBIX KOMITBIOTEPHBIX
CeTSIX, PEIICHBI BCE OCHOBHBIE 3a7[a4M ¢ HETPYOBIMU OIIMOKAMH, BHITIOJTHEHBI BCE 3aJIaHKSI B TIOJTHOM 00BEME, HO
HEKOTOpbIE C HEL0oUETaMHI

VYposens 3 | [IpoaeMOHCTPHPOBAHBI BCE OCHOBHBIC YMEHHUSI CLIOCOOHOCTH paboTaTh C KOMITBIOTEPOM KaK CPEACTBOM YIIPABICHHS
uHpopManueii, paborats ¢ MHGOPMAIMEH U3 Pa3IMYHBIX HCTOYHUKOB, B TOM YKCJIE B INI00AIbHBIX KOMITBIOTEPHBIX
CCTHX, peHICHI)I BCC€ OCHOBHBIC 3a1a4U C OTACJIbHBIMHU HecyHleCTBeHHLIMI/I HeIIO‘{éTaMI/I, BBIIIOJIHCHBI BCC 3a/IaHUS B
IIOJTHOM 00BEME

Baanernb

Yposens 1 | IMeeTcss MUHUMAIBHBIA HA0OP HABBIKOB CIOCOOHOCTH PabOTaTh C KOMIIBIOTEPOM KaK CPECTBOM YIIPABICHHS
nH(popManuel, padorars ¢ HHGOpPManUel U3 pa3IMYHBIX HICTOYHUKOB, B TOM YHCJIE B IIIO0ATBEHBIX KOMITBIOTEPHBIX
CeTAX C HeTpyOBIMHU OIIMOKaMH M HEKOTOPBIMHU HeT0YETaMU

VYposens 2 | [IpogeMOHCTpHPOBaHEI 6a30BBIE HABBIKH CIIOCOOHOCTH paboTaTh ¢ KOMIBIOTEPOM KaK CPEACTBOM YIPABICHHS
nHpopManuel, paboTats ¢ HHPOPMAIHMEH U3 Pa3NNYHBIX HCTOYHUKOB, B TOM YHCJIE B INIOOAIBHBIX KOMITBIOTEPHBIX
CEeTAX C HEKOTOPBIMU HEJ04ETaMU

VYposens 3 | [IpogeMoHCTpHpOBaHbI HABBIKK CIIOCOOHOCTH paboTaTh ¢ KOMIIBIOTEPOM KaK CpeACTBOM YIpaBieHus HHGopMalneH,
paboTtath ¢ HH(GOpMAIHel U3 pa3TMIHBIX HCTOYHUKOB, B TOM YHCJIC B TII00ALHBIX KOMITBIOTEPHBIX CETIX 0€3 OIUO0K
M HEJOUETOB

IIK-16: ymenue pazpadarsiBaTh KOHTeHT U UT-cepBuchl NpeANpUSTHS 1 HHTEPHET-PECYPCOB

Ymernb

YPOBCHB 1 HpOJICMOHCTpI/IpOBaHLI OCHOBHBIC YMCHU paSpa6aTLIBaTI> KOHTCHT U I/IT-CepBI/ICBI npeaAnpuiATrsS 1 KHTCPHET-
PECYPCOB, PEHICHBI TUIIOBBIC 3a/1a4u C Hery6I>IMI/I OHII/I6KaMI/I, BBIIIOJTHCHBI BCC 3aJaHNsI, HO HC B IIOJITHOM 00BéMe




VYposens 2 | [IpoaeMOHCTPHPOBAHBI BCE OCHOBHBIC YMEHUsI pa3pabarsiBaTh KOHTEHT U W T-CepBHCHI IPESANPHUATHS U HHTCPHET-
pecypcoB, pelIeHBI BCE OCHOBHBIC 331a4X C HETPYObIMU OIIMOKAaMH, BBITTOJTHCHBI BCE 3a/IaHHS B IIOJTHOM 00BEME, HO
HEKOTOPBIE C HEI0IETAMHU

VYposens 3 | [IpogeMOHCTPHPOBAHBI BCE OCHOBHBIC YMEHUsI pa3pabarsiBaTh KOHTEHT U Y T-CepBHCHI PEANPHUSITHS U HHTEPHET-
PECypCOB, PEIICHBI BCE OCHOBHBIC 3aa4K C OTACIBHBIME HECYIIICCTBEHHBIMH HEOYETAMH, BBITOJIHEHBI BCE 33 JaHUS
B IIOJITHOM 00BEME

4. CTPYKTYPA U COAEP)KAHUE JUCIHUIIJIMHBI (MOAY.JIS)
Kon HanmeHoBaHue pa3/iesioB U TeM /BUJ Cemectp | YacoB | Kommeren- | JlurepaTtypa m 3. pecypebl | IIpakr
3aHATHSA 3aHaTHA/ / Kype M . moAar.
Pazpnen 1. Kinacebl 4 00beKTbI
1.1 Wuxancynsiys /JIex/ 5 2 JIL.1 JI1.1 JI1.1 JI1.1 JI1.1
JI.1J12.7
313233343536
1.2 Wnkancynsus /TIp/ 5 2 JIT.1JI1.1 JI1.1 JI1.1 JIT. 1JI1.1
J12.7
013233343536
1.3 Wukancynsiwst /TIp/ 5 2 JIT.1J11.1 J11.1 JI1.1 JI1.1
JI1.1J12.7
313233343536
1.4 Wukancymsus /Cp/ 5 12 JIT.1JI1.1 JI1.1 J11.1 JIL. 1111
J12.7
013233343536
1.5 OYHKIMU-YIICHBI KJlacca 5 2 JIT.1 JI1.1 JI1.1 JI1.1 JI1.1J11.1
/JTex/ J12.7
013233343536
1.6 OyukIm-uneHs! kinacca /Tlp/ 5 6 JI1.1J11.1 J11.1 JI11.1 JI1.1J11.1
2.7
313233343536
1.7 OyHKIMU-4IeHbI Kiacca /TIp/ 5 2 JIT.1 JI1.1 JI1.1 J11.1 JI1.1
JI.1J12.7
1.8 Oynkmu-wieHs kinacca /Cp/ 5 12 JIT.1 JI1.1 JI1.1 JI1.1 JI1.1J11. 1
2.7
313233343536
Paznen 2. [lotumopduszm
2.1 [eperpy3ka GpyHKIUIA 5 2 JIT.1JIT.1 JIT.1 JIT.1J11.1 JI1 1
/JTex/ 2.7
D132 33343536
2.2 Ieperpyzka ¢pynkuuii /TIp/ 5 2 JIT.1JI1.1 JI1.1 JI1.1 JIL.1J11.1
J12.7
013233343536
2.3 Ieperpy3ka ¢yukuii /TIp/ 5 6 JI1.1 J11.1 J11.1 J11.1 JI1.1
JI.1J12.7
013233343536
2.4 Ieperpyska ¢ynkiwmii /Cp/ 5 12 JIT.1 JI1.1 JI1.1 J11.1 J11.1
JI.1J12.7
013233343536
2.5 Ileperpy3ka onepauuit 5 2 JI1.1 J11.1 J11.1 JI1.1J11.1 JIL.1
/JTex/ J12.7
013233343536
2.6 ITeperpyska onepanuit 5 2 JIT.1JIT.1 JIT.1 JI1.1 JIT.1J11 .1
Mp/ 2.7
013233343536
2.7 [eperpy3ka ¢pyakuuii /I1p/ 5 2 JIL.1 JI1.1 JI1.1 JI1.1 JIL. 1111
J12.7
013233343536
2.8 Ieperpyska onepanuii /Cp/ 5 7,8 JIT.1JI1.1 JI1.1 JI1.1J11.1 JI1.1

J12.7
010233543536

Pazngen 3. HacienoBanue




3.1 HacnenoBanue peanuszanuu 5 2 JI1.1 JI1.1 JI1.1 JI1.1 JI1.1J11.1
/JTex/ 2.7
013233343536
3.2 Hacnenosanue peanuzanuu 5 2 JIT.1JIT.1 JIT.1 JI1.1 JIT.1J11 .1
Mp/ 2.7
3132 33 54 35 56
33 Hacnenosanue nunrepdericon 5 2 JIT.1JIT.1 JI1.1 JI1. 10111 JI1 .1
/JTex/ J2.7
013233343536
34 Hacnenoanue peanuzanun /Cp/ 5 2 JIT.1JI1.1 JI1.1 JI1.1J11.1 JI1.1
2.7
3132 33 34 35 26
3.5 Hacnenosanue unrepdeticon /IIp/ 5 2 JIT.1JI1.1 JI1.1 JI1.1J11.1 JI1.1
2.7
0132 33 54 35 56
3.6 Hacnenosanue unrepdeticos /Cp/ 5 6 JIL.T JT1.1 JI1.1 JI1.1J11.1 JI1.1
J12.7
013233343536
3.7 OTHOIIEHHS MEXTY KJIacCaMu 5 2 JIT.1JI1.1 JI1.1 JI1.1J11.1 JI1.1
/JTex/ 2.7
313233 54 35 56
3.8 OTtHomeHus Mexay kinaccamu /I1p/ 5 2 JIT.1JI1.1 JI.1 J11.1 JIL. 1111
2.7
013233343536
3.9 OTHoteHne Mexay kiaccamu /Cp/ 5 5 JIT.1JIT.1 JI1.1 JI. 10111 JI1 .1
J12.7
013233343536
3.10 Juarpamma knaccos /JIex/ 5 2 JIT.1 JI1.1 JI1.1 JI1.1 JIL.1J11.1
2.7
313233 54 35 26
3.11 Juarpamma knaccos /IIp/ 5 2 JIT.1JI1.1 JI1.1 JI1.1J11.1 JI1.1
2.7
213334 3536
3.12 Juarpamma kinaccos /Cp/ 5 3 JIL.1 JI1.1 JI1.1 JI1.1J11.1 JI1.1
J12.7
013233343536
Pasnean 4. Ilpome:kyTouHasi aTTecTanust
4.1 3auét /KA/ 5 0,2 JI1.1 J11.1 JI1.1 JI1.1 JI1.1
JI1.1J12.7
3132 33 34 35 26

5. OHEHOYHBIE MATEPHAJIBI

5.1. KonTposabHbIe BONPOCHI U 3aJaHUsI

CnHcok BOIPOCOB I10 TUCHUILUINHE

1.

OObekTHast MOJCJIb Hpe,[[MCTHOfI 00J1aCTH Kak COBOKYITHOCTb METOIAOB, CPEACTB U croco0oB IMOJIYYCHUsI, XpaHCHUA,

nepepaboTKH NHPOpMAITHH.

2. OOBEKTHO-OPUEHTHPOBAHHOE IIPOrPAMMHUPOBAHKE U INI00ATBHBIE KOMIBIOTEPHEIE CETH.

3. OO0BeKT KaK a0CTpakIMs MPEeIMETHONH 00JacTH U €ro COCTaBHBbIC YaCTH.

4. OOBEKTHO-OpPHEHTHPOBAHHOE NPOrPAMMHUPOBAHUE KaK COBPEMEHHOE IPOTPAaMMHOE CPEACTBO PEIICHUS MPAKTHIECKHUX
3az1a4

5. JlaHHBIe-4JIeHbI KJIacca KakK 3JIeMEHTH HH()OPMAIIMOHHON CHUCTEMBI.

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

7. KoHcTpyKTOpHI KiTacca Kak CpeicTBa CO3MaHus MHPOPMAITHOHHONH CHCTEMBI.

8. CBoiicTBa Kj1acca KaK CpeACTBAa MAHUITYIHPOBAHUS JAaHHBIMH HH()OPMAIIIOHHOW CHCTEMBEI.

9. BupryasnbHbie (QYHKIMH KaK OJHA M3 Pealn3alril COBPEMEHHOW TEXHOJIOTHH HMPOrPaMMHUPOBaHHS.
10. CoOKpbITHE METOJOB KaK OJIMH M3 BAPUAHTOB NPHMEHEHHUS TEXHOIOTHU OOBEKTHO-OPHEHTHPOBAHHOTO
HIpOrpaMMHPOBAHHS.

1. [leperpy3ka MeTOM0B Kak OAHA U3 pealu3aluil COBPEMEHHON TEXHOJOTUU IPOrpaMMHUPOBAHUS.

12. Ieperpyska omepanuii Kak ofjHa U3 peann3aluil COBPEMEHHON TEXHOJIOTMU MPOrPaMMHPOBAHUS.

13. [MonsaTue nuTEpdeEiica.

14. HacnenoBanne k1accoB Kak OJHA M3 pealn3alnii 00beKTHO-OPHEHTHPOBAHHOTO IIPOTPAMMHUPOBAHUSL.
15. Buael HaciieqoBaHus KJIaccoB.

16. [TonsaTHe HacnenoBaHus HHTEP(HEHCOB.




17. [TonsTHe HacnenoOBaHUs pealnu3aluu.

18. Omnpenenenre abCTPaKTHOTO Kiacca.

19. Omnpenenenne abCTpaKTHBIE METOJA.

20. CyIHOCTh ¥ Ha3HAUCHHE KOHCTPYKTOpPa IMPOU3BOJHOTO KiIacca.

21. CyILIHOCTh M peanu3anus ynpaBieHHs MpaBaMy JOCTyNa K WieHaM Kiacca.
22. [ToHsATHE OOBEKTHOW MOJICIIA MPEIMETHON 00IaCTH.

23. 0O06001eHne KaK pa3HOBHIHOCTh OOBEKTHOW MOJIEITH.

24. 3aBHCUMOCTh KaK Pa3sHOBUAHOCTh OOBEKTHON MOJEIH.

25. Accouuanys Kak pasHOBHIHOCTb OOBEKTHOM MOJENH.

26. Arperanysi Kak pa3HOBUJIHOCTh OOBEKTHON MOJIEIH

CIIHCOK 3aaHui 10 JUCLUIIIHHE

1. Ormucath Kinace, peanu3yrouiuii crek. Hamucats nmporpamMmy, MCTIONB3YIONIYIO 3TOT KIJIACC AJS MOJENMpOBaHUA T-
00pa3HOTO COPTHPOBOYHOTO y371a Ha JKeJIe3HOH gopore. [Iporpamma JoKHA pa3ieiiaTh Ha ABa HAPABICHUS COCTaB, COCTOSIINNA U3
BaroHOB JIBYX THITOB (Ha Ka)K/10€ HampaBJicHHE (GOPMHUPYETCS COCTAB M3 BArOHOB OJJHOTO THIIA).

2. Omnmcats KJlace, pealnn3yomuil OMHapHOe JepeBo, 00Iafaromiee BO3MOXKHOCTRIO OOABICHHS HOBBIX 3IEMEHTOB,
YAaJICHUA CYHIECTBYIOIUX, ITOUCKA DJIEMEHTA 10 KIIF0TY, 4 TAKKE IMMOCIE€A0BATECIIBHOI'O JOCTYIIa KO BCEM JJICMEHTaM. Hanwucats
IpOrpamMMy, UCIIOJIB3YIOIIYIO ATOT KJIAcC JUIS IPEICTABICHHS aHTJI0-PYCCKOTO CIIOBapsI.

3. IocTpouTs CHCTEMY KJIACCOB ISl ONMMCAHUS IUIOCKUX T€OMETPUYECKHX (QUTyp: Kpyra, KBaapara, IpsSMOYTOJbHUKA.
IIpemycMOTpeTh METOMBI ISl CO3/IaHHST 00BEKTOB, TIEPEMEIIICHHS Ha IIOCKOCTH, U3MEHEHHUS pa3MEpOB M BPAIICHUS Ha 3aJJaHHBIH
yroia. HanmmcaTs mporpaMMy, 1eMOHCTPHPYIOIIYIO pabOTy ¢ ITUMH KIIacCaMU.

4. IMocTpouts omnmcaHue Kiacca, CoepKaniero HHGpopMaLuo 0 MOYTOBOM aapece opranu3anuu. [IpenxycMoTpeTs
BO3MOXHOCTb pa3AC/IbHOIO U3MCHCHUA COCTAaBHBIX qacTen aZpeca, CO3JaHnud 1 YHUYTOXCHUS 00BEKTOB ITOTrO Kitacca. Hammcats
MPOTpaMMy, IEMOHCTPUPYIOIIYIO PA0OTY C ITUM KIIACCOM.

5. CocTaBHTh OIMCAHUE KJlacca JUIs MPEACTABICHUs. KOMIUIEKCHBIX uucesl. O0eceunTsb BBINOJIHEHUE ONepalyil ClIoXKeHus,
BBIYMTAHUS U YMHOXEHHSI KOMIUIEKCHBIX uHcell. Hanmcars nporpammy, 1eMOHCTPHUPYIOLIYIO pabOTy C 3THM KIACCOM.
6. CocTaBHTh ONMHMCAaHUE Kiacca JUII 0OBEKTOB-BEKTOPOB, 33/1aBAEMBIX KOOPAWHATAMH KOHIIOB B TPEXMEPHOM

npoctpancTBe. OOECIeUUTh ONEepaluy CI0KEHUS U BEBIYUTAHUS BEKTOPOB C TIOIYYSHHEM HOBOT'O BEKTOPA (CYMMBI WIIH Pa3HOCTH),
BBIYHCIICHHS CKaJIPHOTO MPOU3BEACHHS ABYX BEKTOPOB, JUIMHBI BEKTOPA, KOCHHYCA YIila MeX Iy Bektopamu. HanmcaTs mporpaMmy,
JIEMOHCTPHPYIOLIYIO PabOTy C 3THM KIIACCOM.

7. CocTaBUTh OMHCaHUE Kiacca MPSIMOYrOJILHUKOB CO CTOPOHAMH, TapaJUIeTIbHBIMH OCSM KoopauHaT. [IpenycMoTpeth
BO3MOXKHOCTb IIEPEMEILICHUSI IPSMOYTOJIbHUKOB Ha TUIOCKOCTH, H3MEHCHUE Pa3MEepOB, MOCTPOCHHE HAMMEHBILIETO IPSIMOYTOJIbHUKA,
COJIepIKAIIEeTO /1B 3aJaHHBIX IPSIMOYTOJIBHUKA, M IPSAMOYTOJIBHUKA, SBIIIOIIETOCs 00MIIel YacThio (TIepecedyeHneM) IBYX
MPSMOYTOJILHUKOB.

8. CocTaBuTh OMMCaHUE Kiacca JUIs ONpelesIeH!s] OTHOMEPHBIX MAaCcCHBOB IIENBIX 4rcen (BeKTOpoB). IlpexycMoTpeTsh
BO3MOKHOCTB OOpaIIeHHs K OTISIFHOMY 3JICMEHTY MACCHBA C KOHTPOJIEM BBIXO/Ia 32 MPE/ICNIbl MaCCHBA, BO3MOKHOCTD 3a/IaHHS
TIPOM3BOJILHBIX TPAHHUI] HHJCKCOB MPH CO3J]AHUN 00BEKTA, BO3MOXKHOCTh BBITOIHEHHUS ONIEPAIHA TOAIEMEHTHOTO CIIOKCHHS U
BBIYUTAHUSI MACCHBOB C OJIMHAKOBBIMY I'PAaHHUIIAMHU HHICKCOB, YMHOKEHHS U JISJICHUS BCEX DIIEMEHTOB MAaCCHBa Ha CKaJISIp, BEIBOJA
Ha DKpaH dJIEMEHTa MacCHBa M0 3aJaHHOMY MHJICKCY, BBIBOJIA HA SKpaH BCero MaccuBa. Hamucats mporpamMmy, 1eMOHCTPHPYIOLIYO
paboTy ¢ 3TUM KIIacCoM.

9. CocTaBUTh OMHCaHHUE Kiacca JUTs ONpeNeNIeH U] OTHOMEPHBIX MaCCHBOB CTPOK (DMKCHUPOBAHHOW JMUHEI. [IpenycMoTpeTh
BO3MOYKHOCTb OOPAIIEHHUS K OTIENbHBIM CTPOKaM MacCHBa MO MHAEKCaM, KOHTPOIb BBIXO/Ia 32 MPeIeNbl MACCHBA, BBITOJHEHUS
oIepaIyii MOAIEMEHTHOTO CLEIUICHHUS JIBYX MACCHBOB C 00pa30BaHHEM HOBOTO MAacCHBA, CIHMSHHS ABYX MAaCCHBOB C UCKIFOUCHUEM
TIOBTOPSIOIINXCS JIEMEHTOB, BBIBOJI Ha DKpaH JIEMEHTa MacCHBa 110 3aJaHHOMY MHCKCY U Bcero MaccuBa. Hammcath mporpammy,
JIEMOHCTPHPYIOIILYIO Pa0OTY € 3TUM KIIACCOM.

10. CocTaBUTh ONHKCAHUE KJIacCa MHOT'OYICHOB OT OIHOI MEPEeMEHHOM, 3aJaBaeMbIX CTCIICHbI0 MHOTOYICHA U MacCUBOM
K03 punueHToB. [IpeaycMoTpeTh METO B JUTS BBIYUCIICHUS 3HAYCHISI MHOTOUICHA JUTS 33/IaHHOTO apTyMEHTA, OTIePALlH
CJIO’KEHUSI, BHIYUTAHUS H YMHOKEHHUSI MHOTOWICHOB C TIOJIYYeHHEM HOBOT'O 00bEKTa-MHOTOWIECHA, BEIBOJ HA SKPAaH ONMCAHHUS
MHOTOWJIEHA

5.2. TeMbl nUCbMEHHBIX PadoOT

Pedepatsr

®DopMotii OCyIIeCTBICHNS KOHTPOJIS BEITOIHEHHS CAMOCTOSTENBbHOH paboTHI SBISIETCS TIOATOTOBKH ped)epaToB Ha aKTyalbHBIS
TEMEI, T. €. H3y4IEeHHUE C TOMOIIBI0 HAYYHBIX METO/IOB SIBICHUI U MPOIIECCOB, aHATM3A BIMSHNSA HA HUX PA3INYHBIX (JaKTOPOB, a
TaKKe, U3y4eHHe B3aUMOAEHCTBUS MEXKAY SBICHUSAMH, C b0 NONTydeHHs yOeAUTENbHO JOKa3aHHbBIX U MOJNE3HBIX A HAyKH U
HPaKTHKH PELICHUH ¢ MaKCUMAIBHBIM 3P ()EKTOM.

ems pedepata — onpeneneHre KOHKPETHOTO 0OBEKTA M BCECTOPOHHEE, TOCTOBEPHOE U3YUCHHE €T0 CTPYKTYPHI, XapaKTePHUCTHK,
CBsI3eH Ha OCHOBE Pa3pabOTAHHBIX B HAyKe MPUHIUIIOB U METOAOB MO3HAHMUS, a TAKKe MOIyUYCHHE MOJIE3HBIX IS JeSITeTbHOCTH
4eJIOBEKa PEe3yNIbTaTOB, BHEJAPEHHE B IPOU3BOJICTBO C JAIBHEHIINM 3 (eKTOM.

OCHOBOI pa3paOOTKH KKIOH TEMBI SBIISETCS METOOIOTH, T. €. COBOKYITHOCTh METOJIOB, CITOCOOOB, ITPUEMOB 1 HX OIIpeIcIcHHAs
MOCJICI0BATENBFHOCTD, IPHHATAS IIPH Pa3pad0TKe HAYYHOTO HCCIICAOBAHNS. B KOHEYHOM cueTe, MeTOJOIOTHS — 3TO CXeMa, ILTaH
pelIeHrs NOCTAaBICHHON HayYHO-HCCIIe10BaTEeIbCKOM 3a1aun.

ITporecc MOArOTOBKH pedepaT COCTOUT U3 CIEAYIOIIUX OCHOBHBIX 3TAIOB:

1. Br16op TeMbI 1 000CHOBaHHE €€ aKTyaJIbHOCTH.

2. CocraBnenue oubauorpaduu, 03HAKOMICHUE C 3aKOHOATEIbHBIMH aKTaMH, HOPMATUBHBIMU JOKyMEHTAMH U IPYTUMHU
MCTOYHHKAMH, OTHOCSILMMHUCS K TEME IPoeKTa (paboThl).




3. Pa3zpaboTka anropurma uccienoBaHus, (opMUPOBaHUE TPEOOBAHUI K HCXOJHBIM JaHHBIM, BEIOOP METOJIOB U
MHCTPYMEHTAJIBHBIX CPEJICTB aHAIU3A.

4. Coop (akTH4IeCcKOTOo MaTepHana.

5. O6paboTKa 1 aHATN3 MOTYYCHHON HH(POPMAINH C IPIMEHEHHEM COBPEMEHHBIX METOJI0B aHAIN3A.

6. @opMyaHpPOBKa BHIBOJOB U BHIPAOOTKA PEKOMEHIAIHHA.

7. Odopmienne paboTEl B COOTBETCTBHH C YCTAHOBICHHBIMH TPEOOBAHUSAMH.

Temsl pedepatoB

ITaTrepHsI.

OOBEKTHOE MPOCKTUPOBAHHE.

bubnnoTexa BU3yabHBIX KOMIIOHCHTOB.

CraTtuueckre METOABI U IOJISL.

MynsTHIaThOopMeHHOE MPOTPaMMHOE 0OeCIIeUeHHe.

[Mpumenenue OOIT B RAD-mozemnm.

[Tpumenenne OOIT B KomnonenTHOH Monenu koHcTpyupoBanus [10.
Texunonorust NET.

S o e

5.3. ®oH/1 OLICHOYHBIX CPEICTB

O1eHOYHBIC CPECTBA TS MPOBEICHHUS IPOMEKYTOYHON M TEKYIIEH aTTeCTallni 00yJarOIIUXCsl IPUIIATAloTCs K paboueit
nporpamme. OIEHOYHBIC ¥ METOJMYECKUE MATEPHAIIBI XPAHSTCS Ha Kadeape, 00ecneunBaroel MpernojaBaHie JaHHOH
JCIHUTUIMHBI (MOJYJIs), @ TAKXKE Pa3MEIeHBI B 3JIEKTPOHHAsE 00Pa30BaTENILHON CPEJie aKaJIeMUH B COCTABE COOTBECTBYIOIIETO Kypca
URL: eios.imsit.ru.

5.4. IlepeueHb BH/10B OLICHOYHBIX CPEICTB

3ananus co cB0OOHO KOHCTpyHpyeMbIM oTBeToM (CKO) mpeamnonaraer coctaBieHHE pa3BEPHYTOr0 OTBETA HA TEOPETHUCCKUH
BOIpOC. 3a1aHue ¢ BBIOOPOM OZHOTO BapuaHTa oTBeTa (OB, B 3amaHNU JaHHOTO THIIA IPEIJIAraeTcsl HECKOIBKO BAPHAHTOB OTBETA,
Cpeau KOTOPBIX OJUH BepHbIH. 3a1aHus co cBOOOAHO KOHCTpyHpyeMbIM oTBeToM (CKO) mpeamnonaraer cocTaBleHHe pa3BEpHYTOrO
OTBETa, BKIIOYAIOIETO MOJTHOE PEIICHUE 3a/1adH C HOSICHEHHSMH.

6. YHEBHO-METOJUYECKOE H THO®OPMAIIMOHHOE OBECIIEYEHHUE TUCIIUITJIMHBI (MOAYJIA)

6.1. Pexomenyemasi iurepatypa

6.1.2. JlonoTHUTeJILHAS JINTEpaTypa

ABTOpBI, COCTaBUTEIH 3araBue W3narensCcTBO, TO
JI2.1 |Koctukos 0.A., Ocobennoctu si3pika C# 5.0 .NET Mocksa: OOO "Hay4yHO-U31aTETBCKHIA HEHTP
MoxkpsikoB A.B. FRAMEWORK 4.5: YyebHo-MeToauueckas HUH®PA-M", 2015, URL:
JATeparTypa http://znanium.com/catalog/document?
id=150647
JI2.2 |Ilaxuu B. H., OOBEKTHO-OPUEHTHPOBAHHOE Mocksa: U3parenscto "®OPYM", 2020,
3arBo3akuHa A.B., nporpamMMupoBanue Ha Visual Basic B cpeze URL: https://znanium.com/catalog/document?
Cocnosukos I'. K. Visual Studio .NET: Yuebnoe nmocobue 1d=354206
JI2.3 [T'ypuxos C. P. Beeznenue B nporpamMmupoBanue Ha sa3bike Visual | Mocksa: U3narensctso "®OPYM", 2020,
C#: YyebHoe mocobue URL: https://znanium.com/catalog/document?
1d=359377
JI2.4 |Ky3un A. B., [IporpammupoBanue Ha s3pike Cu: CripaBounuk: | Mocksa: M3parenscto "OOPYM", 2020,
Uymakonsa E. B. Y4eOHOe mocobue URL: http://znanium.com/catalog/document?
1d=362870
JI2.5 | XopesIl. b. OOBEKTHO-OPUEHTHPOBAHHOE Mocksa: UznatensctBo "OOPYM", 2021,
porpaMMHpPOBaHKE ¢ puMepamu Ha C#: URL: http://znanium.com/catalog/document?
YuebHoe mocobue 1d=365883
JI2.6 |bemepaunosa O.1., Co3naHue NpUIoKeHNH 6a3 JaHHBIX B Cpelie Mocksa: OOO "Hay4uHo-u3maTenbCKUil EHTP
Muneesa T.A. Visual Studio: YuyebHoe mocobue NUHOPA-M", 2021, URL:
http://znanium.com/catalog/document?
1d=373660
JI2.7 | bapanosa U. B., OOBEKTHO-OPUEHTHPOBAHHOE Kpacnosipck: Cubupckuii penepanbHbIit
Bapanos C.H. nporpamMupoBanue Ha C++: YueGHHUK yHuBepcureT, 2019, URL:
http://znanium.com/catalog/document?
1d=380554
6.2. Dj1eKTPOHHBIE Y4eOHbIe U3JAHUA U YJIEKTPOHHBIEe 00pa3oBaTe/IbHbIE pecypchl
31 | HHTepHEeT yHUBEPCUTET MH(DOPMAITMOHHBIX TEXHOJIOTHH [ DIeKTpOHHBIH pecypc]. — Pexxum goctyma: . - Pexum moctyma:
https://www.intuit.ru/studies/courses
32 | EctecTBeHHO-HAYUHBIH 00pa3oBaTeNbHBIA OpTal [DIEeKTPOHHBIH pecype]. — Pexxum noctyna: . - Pexum goctyma:
http://www.en.edu.ru/
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OnexTpoHHas 6ubIMOTEUHas cucTeMa Znanium [DIeKTpoHHBIH pecypc]. — Pexum poctyma: . - Pexxum pocryma:
http://znanium.com/

D4 | OnekrponHbie pecypcesl Akanemun UMCHUT [DnextpoHHbIi pecypc]. — Pexum moctymna: . - Pexxum pocryna:
http://eios.imsit.ru/
25 | DnexrtponHas 6ubmmoTeuHas cuctema Ibooks [DmekTpoHHEIH pecypc]. — Pexxum noctyma: . - Pesxxum mocryma:
http://www.ibooks.ru
26 | DnextponHas oubnuoteynas cucrema BOOK.ru [DnexTponHslil pecypc]. — Pexxum goctyna: . - Pexxum goctyma:
http://www.book.ru
6.3.1. JInneH3noHHOE 1 CBOOOHO pPAacpOCTPaHsIeMoOe MPOrPaMMHoOe ofecnedyeHne, B TOM YHCJIe 0Te4eCTBEHHOT0
NMPOU3BOJCTBA
6.3.1.1 | Windows 10 Pro RUS Omnepanunnas cucrema — Windows 10 Pro RUS Tloanucka Microsoft Imagine Premium — Order
Nel143659 ot 12.07.2021
6.3.1.2 | Google Chrome Bbpayzep Google Chrome IIporpammuoe obecriedenue mo munensnn GNU GPL
6.3.1.3 | Mozilla Firefox Bpayzep Mozilla Firefox ITporpammuoe obecnieuenue mo juneHzun GNU GPL
6.3.1.4 | LibreOffice O¢ucnsrit maker LibreOffice ITporpammuoe obecrieuenue no munersun GNU GPL
6.3.1.5 | Notepad++. TektoBslii penakrop Notepad++. IIporpammuoe obecnieuenue no smren3sun GNU GPL
6.3.1.6 | MS Visio Pro 2016 HurerpupoBanHas cpeiia pazpadborkn Microsoft Visio mpodeccronansubiii 2016 Tloamucka
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 TMonnucka Microsoft Imagine
Premium — Order Ne143659 ot 12.07.2021
6.3.2. Ilepeyens mpogeccHOHATHLHBIX 623 JAHHBIX H HHPOPMAIIMOHHBIX CIPABOYHBIX CHCTEM
6.3.2.1 | ABOUT THE UNIFIED MODELING LANGUAGE SPECIFICATION https://www.omg.org/spec/UML
6.3.2.2 | UCO MexayHapoaHas OpraHu3alys 1o cTanaapTu3auuu https://www.iso.org/ru/home.html
6.3.2.3 | POCCTAHIAAPT ®enepanbHOE areHTCTBO 10 TEXHUYECKOMY PETYINPOBAHHUIO U METPOJIOTUH
https://www.gost.ru/portal/gost/
6.3.2.4 | Konmekc — IpodeccronansHble cripaBodHbie cUcTeMbl  https://kodeks.ru
7. MTO (o6opynoBaHue U TeXHMYECKHeE CPeICTBA 00y4eHus)
Ayn HaunmenoBanue T10 OcHairenue
126 Komnerorepras Windows 10 Pro RUS 20 mocalouHBIX MECT, pabouee MECTO MPero1aBaTels
nabopaTopus 7-Zip 11 xommeroTepoB THma «Mono00K» Lenovo IdeaCentre-/ Intel
Google Chrome Pentium CPU 4415U 2.30GHz/DDR4-2133-4I'6/ WDC
Mozilla Firefox WDI10EZEX-08WN4A0 100016/ Intel(R) HD Graphics 610 /
LibreOffice Realtek PCle GbE Family Controller/ Qualcomm Atheros
LibreCAD QCA9377 Wireless Network Adapter
Inkscape 5 xoMmbroTepoB THma «MoHo6mok» Lenovo IdeaCentre IAO
Notepad++. 300-23SU /INTEL Pentium 4405U/DDR4-2400-

1C:Ilpennpusitue 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 XE8
Arduino Software (IDE)
NetBeans IDE

ZEAL

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

2() KOMIUIEKTOB KJIaBUATYypa+MBbIIIIb

1 6ecipoBoaHas Touka qoctyna DWL-3200AP




Klite Mega Codec Pack

125 INomemenue s Windows 10 Pro RUS 17 mocamo4YHBIX MecT, pabodee MECTO IPETIo1aBaTeNs
MIPOBEACHUS 7-Zip 17 xommeiotepoB H1 10M-S2-C/INTEL Pentium G4400/DDR4
3aHATHHA Google Chrome -2133-8T'6/TOSHIBA HDWD105/Intel HD-510/Atheros
JIEKIIMOHHOTO Mozilla Firefox AR9287 Wireless
TUIa, LibreOffice 17 monuTopoB Samsung SyncMaster 920N
CEeMUHAPCKOTO LibreCAD 17 KOMITJIEKTOB KJIaBHATypa-+MBbIIIb
THIIA, KYPCOBBIX Inkscape 1 xommytarop Heynpasisiembiid DES-1024G
pabot (kypcoBeix | Notepad++.

MIPOEKTOB), 1C:IIpeanpusitue 8. Kommaek
TPYIIOBBIX H Kaspersky Endpoint Security
uHAMBUAYanbHEIX | MS Access 2016
KOHCYIbTaLUH, MS Project Pro 2016
TEKYILIEro MS SQL Server 2019
KOHTPOJISI U MS SQL Server Management
MPOMEXXYTOUHOH Studio 18.8
aTTecTaluu, MS Visio Pro 2016
camocrosiTesbHOH | 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 INomemenue s Windows 10 Pro RUS 19 mocamo4YHBIX MecT, pabodee MECTo IpeToaBaTens,
MPOBEICHUS 7-Zip 10 xomnerotepoB H97-PLU/INTEL i5-4460/DDR3-1333-
3aHATHH Google Chrome 16I'6/SD7SB6S-128G+STS500DM002/Radeon R7 200/Realtek
JIEKIIIOHHOT'O Mozilla Firefox PCle GBE
THUIa, LibreOffice 1 xommerotep P5SP41T-LE/INTEL Core2Duo E-6700/DDR2-
CEMHHAPCKOT0 LibreCAD 667-21'6/ WD800JD/GF-9500 GT/ Realtek PCle GBE
THUIIA, KyPCOBBIX Inkscape 10 monuTopos Philips 274E5QSB 27~
pabot (kypcoBeix | Notepad++. 1 moruTOp Samsung SyncMaster E1720

MIPOEKTOB),
TPYMNIOBBIX U
VHIBHIYaTbHBIX
KOHCYJbTalUH,
TEKYILETO
KOHTPOJISL U
IIPOMEKYTOUHOM
aTTeCTallUH.

1C:IIpeanpustue 8. Kommuekt
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

11 KOMITJIEKTOB KJIaBUATypa+MblIIlb

1 mpunTep HP LaserJet 1018

1 kommyraTop Heynpasisiemblii DES-1016D

1 becnpoBoaHas Touka foctyna Apple Air Base Station
MesxaucuuruinHapHast saboparopnas crannust NI ELVIS 11 u
1O Circuit Design Suit JlabopaTtopusi CXeMOTEXHHKH
(meobxoammo Hanmune nab. cranuu ELVIS) IMpaktukym mo
1U(POBBIM 3JI€MEHTaM BBIYHCIUTENIbHONW U HH(OPMALIOHHO-
H3MEPHUTENFHOM TEXHUKU (HEOOXOIUMO HaITHIHE
nabopatopHoii cranuu ELVIS) JlaGopaTopus
MIPOEKTUPOBaHKE NU(BPOBHIX YCTPOHCTB U IPOrPAMMHUPOBAHHS
TIJINC (HeoOxoauMo Hanu4re gabopatopHoi ctaniun ELVIS)
Kommrekt akceccyapoB NI myRIO Starter Accessory Kit
(ommmmonansaO) Kommiext akceccyapos NI myRIO
Mechatronics Accessory Kit Kommiekr akceccyapos NI
myRIO Embedded Systems Accessory Kit Jlabopatopus
MIPOTrPaMMHPOBAHHUS BCTPANBAEMBIX cUcTeM JIOKabHBIE
BBIUUCIIUTENbHBIE CeTH (HEOOXOIMMO HaIU4He JTa00paTOpHOH
ctaniun ELVIS) TIpoMbliieHHbIE HHTEPPEHCHI U MPOTOKOJIBI
(mporpammHas Bepcus) AxanemMuaeckas JurieH3ns NI
LabVIEW. Arduino Robot.




Diptrace

Autodesk EAGLE
Embarcadero RAD Studio XES8
Arduino Software (IDE)

NetBeans IDE
ZEAL
Klite Mega Codec Pack
MS Office Standart 2007
NI LabVIEW Full
123 Komnbrorepnas Windows 10 Pro RUS 19 nocamouHBIX MeCT, pabodee MEeCTO MPENOoAaBaTels
nabopatopust 7-Zip 19 xommbrotepoB H110M-S2-C/INTEL Pentium G4400/DDR4
Google Chrome -2133-41'6/TOSHIBA HDWD105/Intel HD-510/Atheros
Mozilla Firefox AR9287 Wireless
LibreOffice 19 monutopos LG Flatron 1718s
LibreCAD 19 KOMIUIEKTOB KJIaBUATypa+Mbllllb
Inkscape 1 meympasnsemsrit kommytaTop TP-LINK TL-SG1024D
Notepad-++.
1C:IIpennpusitue 8. Komruiekr
Kaspersky Endpoint Security
MS Access 2016
MS Project Pro 2016
MS SQL Server 2019
MS SQL Server Management
Studio 18.8
MS Visio Pro 2016
MS Visual Studio Pro 2019
Blender
Gimp
Maxima
Oracle VM VirtualBox
StarUML V1
Oracle Database 11g Express
Edition
IntelliJ IDEA
JetBrains PhpStorm
JetBrains WebStorm
Autodesk 3ds Max 2020
Autodesk AutoCAD 2020
Adobe Reader DC
Embarcadero RAD Studio XE8
Arduino Software (IDE)
NetBeans IDE
ZEAL
Klite Mega Codec Pack
121 KabOuner Windows 10 Pro RUS 17 nocamouHbIX MecT, pabouee MECTO IpenoaaBaTeis
WHOCTPaHHOTO 7-Zip 17 xommerotepoB PSH67/INTEL i5-2300/DDR3-1333-
SI3BIKA Google Chrome 416/SSD Flexis 120Gb/ WD5000AAKX/Radeon HD
(ytuaTad OHHBII Mozilla Firefox 6700/Realtek PCle GBE
KaOHHET). LibreOffice 17 mouutopoB AOC €2243Fw 21,5”
ITomemmenue s Notepad++. 17 KOMIIJIEKTOB KJIaBUATypa+MblIlb
IIPOBEICHUS Kaspersky Endpoint Security 1 xommyTtaTop Heynpasnsemslit DES-1024D
3aHATHIA Oracle VM VirtualBox
CEMHHAPCKOTO Adobe Reader DC
THUIIA, KyPCOBBIX I10 JIMHKO v8.2 nemo-Bepcus
pab6ot (kypcoBeix | Klite Mega Codec Pack
MIPOEKTOR),
TPYIIOBBIX U
WHUBHYaTbHBIX
KOHCYJbTalUH,
TEKYILETO
KOHTPOJIS U
IIPOMEKYTOUHOM
aTTeCTaluy,
CaMOCTOSITENTbHOU
paboTHL.
120 Jla6opatopusi«IIpo | Windows 10 Pro RUS 20 mocagouHBIX MeCT, pabodee MEeCTO MperoAaBaTes
rpaMMHast 7-Zip 20 xommnbrotepoB A320M-H-CF/AMD Ryzen 5 2600X/DDR4-




WH)XEHEepUs U
paspaboTka
MIPOTPaMMHOTO
obecrnieueHus.
[Monuron xkubep-
CIOPT».
[Momemenue nns
MIPOBEACHUS
3aHATUI
JICKITHOHHOTO
THTIA,
CEMHHAPCKOT0
TUIA, KyPCOBBIX
paboT (KypcoBBIX

Google Chrome

Mozilla Firefox

LibreOffice

LibreCAD

Inkscape

Notepad-++.

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

MS Visio Pro 2016

2933 16I'6/SSD XPG GAMMIX S11 Pro 512I'6/NVIDIA
GeForce GTX 1050 Ti/Realtek PCle GbE Family Controller
40 monutopoB Samsung S24R350FHI 23.8"

20 UBIT CyberPower UT650EG

20 KOMITJIEKTOB KJIaBUATypa+MblIIlb

20 rapuutyp Defenfer G-320

1 neynpasisemsiit kommyTtatop TP-LINK TL-SG1024D

1 UnrepakTuBHasg nanens EliteBoard LR-75UT40i7

MIPOEKTOB), MS Visual Studio Pro 2019
TPYIIIOBBIX U Anaconda3
WHAUBUAYaIbHEIX | Blender
KOHCYJIbTaLUH, Gimp
TEKYIIEro Maxima
KOHTPOJISI U Oracle VM VirtualBox
MIPOMEXYTOYHOU StarUML V1
aTTecTalui, Oracle Database 11g Express
camocrositepHol | 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 Cuctemusiii 6710k H310CM-DVS P 1.30\Intel(R) Pentium(R)
MaTeMaTHKH U Mozilla Firefox Gold G5400 CPU 3.70GHz\DDR4-4Gb\SSD 240Gb
BeruuciuTenbHol | LibreOffice Monurop
TEXHUKH. Kaspersky Endpoint Security Ipuntep HP LaserJet 1018
CrennanbsHOE Adobe Reader DC M®YV Brother DCP-L2540DNR
MTOMEIICHUE JUTS Klite Mega Codec Pack
XpaHEHUs U Java 8
npodunaktudeckor | PDF24 Creator
0 00CITY>KUBaHUS Etxt Antiplagiat
yaeOHOTO Microsoft Windows 10 PRO x64
o0opynoBaHHs DSP OEM
MS Office Professional Plus 2007
124 Knacrepnas 7-Zip Croiika cepBepHas
nabopatopust Mozilla Firefox VYupasmsromuii y3en knactepa [SO0PX-S5380\ Xeon E5345\
Cepaepnblii nentp | Oracle Database 11g Express DDR-2-667-8192Mb\WD5001ABYS 1 mT.
CrienianbHoe Edition Pabounii y3en knactepa [SO0PX-S5380\ Xeon E5345\ DDR-2-

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

Java 8

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

MySql Server Community
Windows Server 2016 Standard
CepBep aIMHUHUACTPUPOBAHUS
Kaspersky Security Center
YMKK «TenekoMMyHUKalIMK U
ceTn»

YMKK «KommyraTopsl
JIOKAJIbHBIX CeTeiD)

YMKK «D1eKTpoTeXHHUKA H
IIEKTPOHUKA»

YMKK «MHpopMannoHHEBIE
CHCTEMBI B SKOHOMHKE)

YMKK «Kopnoparuszbie
HHGOPMAMOHHBIC CHCTEMBD)

667-8192Mb\WDS800JD\ - 16 T

CepsepHbiii y3en Spectrus ISO0PX-S5380\ Xeon E5345\ DDR-
2-667-8192Mb

Cepsepubiit y3en DEXUS 11 IS00PX-S5380\ Xeon ES345\
DDR-2-667-8192Mb\

Kommyratop DLink

Kommytatop DLink

CepsepHbiii y3en SuperMicro 1U6019PMT\Xeon silver 4108
\8xDDR4 8Gd\ - 2 mr

CeteBoe xpanuiuniie AaHHbIX Synology DS-418 1 mwr.
Monwurtop Acer V193 1 mr.

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

Cmut cuctema AirWell 1 .

Cruur-cuctema Lessar 1 .

Cuctema xonTposs nocryna CKAT 1200 U7 1 mr




YMKK "MogenupoBanue
JTAHHBIX)

VYMKK "O6bekTHO-
OpPUEHTHUPOBAHHBIC TEXHOIOTHN
YMKK «MHpopMannonHbIe
TEXHOJIOT U

YMKK «Ynpasnenne 6azamu
JTAHHBIX)

YMKK «CereBbie
MHQPOPMAINOHHBIC TEXHOIOTHN
YMKK «Teopetnueckue 0OCHOBBI
HHPOPMATUKI

YMKK "OcHOBBI alnropuTMHu3aum
1 TIPOTPaMMHPOBAHUS

JetBrains License Service
Autodesk Network License
Manager

AppWave Enterprise License
Center

Windows Server 2008 R2 Standart
Traffic inspector Special Unlimited
Sumnnow 11 “Kpeno-aunanor”
Cucrema yTnaBieHuUs
XpaHUJHIeM J0KkyMeHToB “Kpeno
-nuanor”’

Hentp ynpasnenus I[10 Kpeno
MS SQL Server 2016

Apache HTTP Server

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

B cootBerctBuu ¢ TpeboBanmsiMu GTOC BO no HanpaBiieHHO MOTOTOBKA pean3aliis KOMIETEHTHOCTHOTO TIOAX0/1a
MpeaycMaTpUBAET UCIIOIF30BaHKUE B YUeOHOM MPOIIECCe AKTUBHBIX U MHTEPAKTUBHBIX ()OPM MPOBEACHUS 3aHATHH (pa3bop
KOHKPETHBIX 3aJ1a4, TPOBEICHUE OJIMII-OMPOCOB, UCCIICIOBATEIBCKUE pA0OThI) B COYETAHUN C BHEAYIUTOPHOU pabOTOH C 1ebI0
(hopMHUpOBaHUS U Pa3BUTHS MPO(HECCHOHATHLHBIX HABBIKOB 00YJaIOIIUXCS.

JlexnmonHsIe 3aHATHA HononHsrorcs [13 u pasmmaasiMu popmamu CPC ¢ yueOHOI 1 HaydHOI THTepaTypoi B mpomecce Takoi
paboThI CTYIEHTHI MTPUOOPETAIOT HABBIKU «TIIyOOKOTO YTEHUS) - aHAN3a U MHTEPIPETALIMH TEKCTOB 10 METOAOJIOTUH U METOIUKE
JMCIUTIIMHEL.

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

PaboThI orieHUBarOTCS B Oaiax, cyMMa KOTOPBIX JaeT PSHTUHT KaX0ro o0ydarorierocs. B 6amiax oleHuBaroTCs HE TOJIBKO
3HAHUS ¥ HABBIKA 00YYaAIOIIUXCSI, HO ¥ UX TBOPUYECKUE BO3ZMOKHOCTH: aKTHUBHOCTD, HEOPJMHAPHOCTh PEIICHUH MOCTABICHHBIX
npobaem. Kaxxaplit Moaynb yueOHON AUCHUIIMHBI BKIIIOYAET 00s3aTeNnbHble BUABI padoT — nekuuu, 113, paznuunsie Buasl CPC
(BBIMONHEHNE JOMAIIHHUX 3aJaHUH TT0 PEIICHHUIO 33]1a4, MOATOTOBKA K JICKIHSAM U IIPAKTHUYESCKUM 3aHATHSIM).

®dopma TeKyIero KOHTPOJIS 3HaHUI — paboTa CTyJeHTa Ha MPAKTHIECKOM 3aHITHH, orpoc. Dopma MpoMeKyTOUHBIX aTTeCTani —
KOHTpOJBHAs paboTa B ayAUTOPUH, JOMAIIH:I paboTa. FiToroas ¢popma KOHTPOIIS 3HAHUIA 110 MOAYISIM — KOHTPONIbHAas paboTa ¢
3aJauyaMu [0 MaTepHay MOIYJIS.

MeTtonuieckre yKa3aHHs MO BBITOJHEHUIO BCEX BUJIOB YU4eOHOW pabOThI pa3MeEIeHbI B JICKTPOHHON 00pa3oBaTeIbHON cpejie
aKaJIeMuH.

MeTtoandeckue yKazaHHs 1 MaTe€pUalbl [0 BUAAM y4eOHBIX 3aHATHH MO TUCIUILIMHE:

Bun yaeOHBIX 3aHATHI, paboT - OpraHu3anus IesiTeIbHOCTH 00Y4YaroIerocs

Jlexmms - Hammcanue KOHCIEKTA JIEKIUN: KPATKO, CXEMATUIHO, TIOCIIEIOBATENIFHO (PUKCHPOBATH OCHOBHBIC
TIOJIOKEHUS, BBIBOJIBI, JOPMYIHPOBKH, 000OIIEHHSI, OTMEUaTh Ba)KHBIE MBICIIH, BHIACTSTH KIIOUEBBIE CIIOBA, TEPMHUHBL. [IpoBepka
TEPMHHOB, TIOHATHUH C MMOMOIIBIO PHIUKIIONECINH, CIIOBapei, CIIPABOYHUKOB C BBIMACHIBAHHEM TOJKOBaHUH B TeTpanb. O003HAYUTH
BOTIPOCHI, TEPMHHBI, MaTEPUAI, KOTOPBIH BBI3BIBACT TPYIHOCTH, TIOMBITATHCS HAUTH OTBET B PEKOMEHTyEMOH JTUTEpaType, eCIIH
CaMOCTOSITENIHHO HE yIaéTcs pa3odparbesl B MaTepualie, He00X0AUMO CHOPMYIHPOBATEH BOMIPOC U 33/1aTh MPETIOIaBaTeIIo Ha
KOHCYJIbTAIlH, Ha MPAKTUYECKOM 3aHSATHH.

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

CamocrosTenpHasi pabota - 3HaKOMCTBO C OCHOBHOW W JIOTIOJHUTEBHOW JIUTEPATYPOH, BKIIOUAS CIPABOYHBIC W3JAHHUS,
3apyOeHbIE HCTOYHUKH, KOHCTIEKT OCHOBHBIX TIOJIOKEHHH, TEPMHHOB, CBEICHUH, TPEOYIOIIMXCSI TSI 3aIOMUHAHUS 1 SBIISIOIIAXCS
OCHOBOIIOJIAraloMUMH B 3TOH Teme. CocTaBlieHHE aHHOTAIIUH K MPOUYUTAHHBIM JINTEPATYPHBIM UCTOYHUKAM H JP.

9. METOJUYECKHE YKA3AHUSA OBYYAIOIMUMCS IO BBINMOJHEHNIO CAMOCTOATEJIBHOU PABOTBI




CamocrosrenbHas paboTa CTyIEHTOB B X0JI€ CEMECTpa SBJISCTCS BaXKHONW COCTABHOM 4acThIO y4eOHOTO Ipoliecca U Heo0X0 iuMa
JUIS 3aKpEMJICHUs U yrITyOJIeHHs 3HaHUH, OTy4eHHbIX B IEPHOJ CECCHU Ha JIEKIMAX, IPAKTUUECKUX U MHTEPAKTUBHBIX 3aHITHUSIX, a
TaroKe JUT HHANBUIYAIbHOTO U3YUeHHS TUCIUIUIHHEI « OOBEKTHO-OPHEHTHPOBAHHOE TIPOTPAMMHPOBAHNE» B COOTBETCTBUH C
IPOrpaMMON U pEKOMEHI0BaHHOU IUTEPaTYpPOH.

CamocrosTenbHas paboTa BBIMONHACTCS B BUJIE MOATOTOBKY JOMAIITHETO 3aJaHUs UM COOOILIEHUsS MO OTIENBHBIM BOIPOCaM,
HalUCaHHUE U 3alllTa Hay4HO-HCCIIEA0BATENBCKOTO MPOEKTA.

KoHTpois kKadecTBa BHIIOIHEHNS CAMOCTOATEIFHON (JJOMAaITHEl) pabOTEI MOXKET OCYIIECTBISATECS C IOMOIIBIO YCTHOTO OIIpoca Ha
JIEKIUSAX UM IPAKTUYECKUX 3aHATUAX, 00CYKIEHHUS HOATOTOBJICHHBIX HAyYHO-UCCIEJOBATENbCKUX IPOSKTOB, IIPOBEICHHUS
TECTUPOBAHUSI.

YcrHBIe HOPMBI KOHTPOJIS TOMOTYT OIIEHUTH BIIAJICHAE CTYJCHTAMH XaHPaMH HAYIHOH pedn (IUCKyCCHs, IHUCIYT, COOOIIeHNE,
JIOKJAJ U JIp.), B KOTOPBIX PACKPBIBACTCS YMCHUE CTYCHTOB IEPEAaTh HYKHYIO HH()OPMAIHIO, TPAMOTHO UCIIOIB30BATh S3BIKOBHIC
CpPe/CTBa, a TaK)Ke OPATOPCKUE MPUEMBI ATl KOHTAKTa C ayJUTOpHEil.

[TucsMeHHble pabOTHI MO3BOJISIOT OLIEHUTD BJIAJICHUE HCTOYHUKAMH, HAYYHBIM CTHIIEM U3JI0KEHUS, Ul KOTOPOTO XapaKTePHBI:
JIOTHYHOCTH, TOYHOCTh TEPMHHOJIOTHH, 0000IIIEHHOCTE U OTBJICYEHHOCTD, HACHIIIIEHHOCTD (haKTHUECKOi nHpopManue.

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

Bapuanr 1.

Co3snats xmace Kpyr. Ero mosnst [omKHEI BKIIOYATE paaiyc B KOOPAWHATH IIEHTPa Kpyra. Peami3oBats onepanin: MHATHAIN3AIHS
HoJeit TaHHBIX, I3MEHEHUS pafuyca Kpyra, BBIYUCICHHUS [UTHHBI OKPY>KHOCTHU M IUTOMIAAN KPyTa.

Bapuanr 2.

Cosnats knacc [lap. Ero nmons 1omKHBI BKIIOYATh pagdyc ¥ KOOPAUHATHI IIEHTpa mapa. Peann3oBars onepanyun: MHULHATT3ALUSL
noseil TaHHBIX, I3MEHEHUS pajyyca Mapa ¥ BEYHUCICHHs 00BEMa mapa.

Bapwuanr 3.

Cosnats knacc IIpsmoyronasHuk. Ero nons 1omkHbI BKIIOYATh CTOPOHBI IPAMOYTONIbHUKA. Peann3oBath onepayy: MHULMATU3aNs
ToJeit TaHHBIX C IIPOBEPKOI Ha UX COOTBETCTBUE MPSMOYTOJIBHUKY, BEIYHCICHHS IIEPUMETPa TIPSIMOYTOIBHUKA U €0 IUTOIIA .
Bapuanr 4.

Co3snats knacc TpeyronbHuk. Ero mosust JomKHbI BKIIOYATh YITIBI U CTOPOHBI TPEYTOIbHUKA. Peann3oBath onepamnuu:
WMHHIMAIM3a11s ToNell JaHHBIX C IPOBEPKOM Ha X COOTBETCTBHE TPEYrONBHUKY, BBIYUCIEHUS IEPUMETPA TPEYTOIBHUKA U €T0
TUTOIITAIH.

BapuanT 5.

Cosznartb kinace Yroa st paboThl € yriaaMu Ha INIOCKOCTH, 33/1aBaeMbIMH BEJIMYMHOM B rpajycax. Pean3oBats onepaiuy nepesoia
yIila B paJinaHebl, IpuBeAeHue K nuana3zony 0-360, yBennaeHre/yMeHbIICHHE yIiIa Ha 33JaHHYI0 BEJIMUHHY.

Bapuasnr 6.

PanonanbsHas (HecokpaThMas) IpoOb MpeAcTaBIseTcs Napoil Henbix yucen: (a, b). Co3naTh kiace s paboThl ¢ pallMOHAIEHBIMU
Ipobsimu. Peann3oBath oneparyy CI0KEHNUs, yMHOKECHHS U JICJICHUSI PAllMOHAIBHBIX JpO0Oeii.

Bapuanr 7.

Peamm3oBats kiace Tosap. B kimacce JOMKHBI OBITH IPeCTaBICHBI OMS: HAUMEHOBAaHKE TOBapa (THII string), IieHa ToBapa,
KOJIMYECTBO €MHUL] TOBapa U HOMEp HakIagHoll. Peann3oBaTh MeTObI H3MEHEHHS 1LIEHBI TOBAPA, €T0 KOJINYECTBA, BEIYUCICHHE
CTOMMOCTH TOBapa.

Bapuasnr 8.

Cospnats knacc 3apruiata. B kiacce TOMMKHBL OBITh IPEICTABIEHBI OJIS: 0K, MPOIEHT Haa0aBKH, MOIOXOIHBIN HAJIOT.
PeannzoBaTh METObI BHIYUCIEHUS HAYUCIEHHON CyMMBI, BBIYUCIEHUS yIEPKAaHHON CyMMBI, BBIYUCIIEHHS] CyMMBI, BbIJABAEMOM Ha
PYKH.

Bapuanrt 9.

Cosnats knacc Money 11 paboTsl ¢ JEHEKHBIMU CyMMaMu. JleHexHast cyMMa J0JKHA OBITh MpecTaBlIeHa ABYyMsI MOISIMHU LIEJIOT0
THIIA: OTHO — JIIA pyOJIeH, mpyroe — aist Koreek. Peann3oBats kiacce Money onepanuy CII0KESHUS U BBIYUTAHHS JICHEKHBIX CyMM, a
TaKoKe OTEPAIIHIO BBIBOA HA KOHCOJb AEHEXKHOI CyMMBI TAKUM 00pa3oM, YTOOBI KOMEHKH OTAEISUTUCH OT PyOJIs 3arsToi.

Bapuanr 10.

KommekcHoe umcino 3aaérest mapoit eHcTBUTENBHBIX Ynced (a, b). Paspaborarh Ki1acc KOMIUIEKCHBIX uucell. Peann3oBath
BBITTOJTHEHHE omeparuii cnoxeHwst: (al, bl) + (a2, b2) = (al + al, bl + b2) n Berumranums: (al, bl) — (a2, b2) = (al —al, bl —b2)
KOMIUIEKCHBIX urceN. Hammcats nporpaMmy, 1eMOHCTPUPYIOIIYIO PabOTy C 9TUM KIaCCOM.

Bapuanr 11.

Pa3paborats Ki1acc 0O BEKTOB-BEKTOPOB, 331aBaEMBIX KOOPIAMHATAMH KOHIIOB B TPEXMEPHOM IIPOCTpaHCTBE. Peann3oBaTh onepannu
CJIOKCHUS U BBIYUTAHUS BEKTOPOB C MOIYyIEHHEM HOBOTO BEKTOPA, BEIYHUCICHHS CKAJSIPHOTO MPONU3BEACHHS ABYX BEKTOPOB U
JUIHHBI BekTopa. Hanucats mporpaMMy, 1€MOHCTPHPYIOLIYIO PabOTy C 3THM KJIaCCOM.

BapuanT 12.

Pa3paboTats K1acc 00BEKTOB-IIPSMBIX JIMHHH, 33JaHHBIX ¢ IOMOIIBIO YpaBHEHMS y=kx+b , k, b = const. Kimacc momken conepxartsb
KOHCTPYKTOP, CO3Ja0MINii 0OBEKTHI 3aJaHNEM 3HaueHU aTpuOyTOB k, b 1 BeIMUCIAOMNI 3HaUeHNE BEPTUKAIBHON KOOPAWHATHI 110
3aJaHHOMY 3HaueHHIo X. HamucaTs mporpamMMy, J€MOHCTPUPYIOIIYIO pabOTy € KJIACCOM.

BapuanT 13.

Pa3paboTats Ki1acc KOHYCOB, 3aJaHHBIX PaJIyCcOM X OCHOBAaHHS U BEICOTOH. Kitacc nomxkeH comepkaTh KOHCTPYKTOp Kilacca U
METO/IbI, BEIMHUCIIAIOMNE 00BbEM U TIIOIAAb TTOBEPXHOCTU (PUTYPBI.

Bapuant 14.

Pa3paboTats Ki1acc 3IIIHIICOMIOB BPAIIEHHs, 3aJaHHBIX CBOMMH IToJIyocsiMi. Kitacc momkeH conepkaTh KOHCTPYKTOp Kilacca U
METO/IBI, BEIMHUCIIAIOMIE 00bEM U TIIOIMAAb TIOBEPXHOCTH (PUTYPBI.

Bapwuanr 15.

Pa3paborats K1acc 3IITHIICOB, 3aJaHHBIX CBOMMH IToIyocsMu. Kitacc moimkeH comepikaTb KOHCTPYKTOP Kiacca U METO[,
BBIYHCIISIOIINH TUIOIIAb.

Bapuanr 16.




Pa3pabotats Ki1acc IPSIMOYTOIBHBIX TETPA3APOB, 3aJaHHBIX AIMHAMU péOep OCHOBAaHUS U BhICOTOH. Kiacc qomkeH comepxath
KOHCTPYKTOP U METOJI, BBIYUCIISIONIUI 00bEM (HUTYPEL.




