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1. IEJIM OCBOEHU S JUCLUILIAHBI (MOLY.JIST)

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

OpUEHTUPOBAHHOI'O IIPOrPaMMHUPOBAHUS

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

06"beKTHO—OpHeHTHpOBaHHLIX A3BIKOB ITPOIrpaMMHUPOBAHUA

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

Hukn (paznen) OIT:

|Bl.B

2.1 | TpeGoBaHus K NpeiBAPUTEIbHOI HOATOTOBKE 00y4al0IIerocs:

2.1.1

CTpyKTYpBI H QITOPUTMBI 00paOOTKH JTAHHBIX

2.2 | JucuunjauHbl (MOAY/IU) M IPAKTUKH, JI51 KOTOPHIX OCBOEHHE JAHHOM JTUCIHUILTHHBI (MOAYJIfA) HEOOXOUMO KAK

npeiecTByomiee:

221

TeXHOJIOTHH IPOrPaAMMHPOBAHHUS

2.2.2 | IIpoekTHpOBaHKE U apXUTEKTypa MPOrPaMMHBIX CHCTEM

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

IIK-1: CnocoGen pazpadaTbiBaTh TPeOOBAHHUSA M NPOEKTHPOBATH MPOIrPaMMHOe 00ecrieyeHue.

IK-1.1: 3HaTh: NPUHIUNBI U METOABI Pa3pad0oTKN TPeOOBAHUIT 1 IPOEKTHOOBAHUS MPOTPAMMHOIO0 o0ecneyeHusl.

3HaTh

YpoBens 1 | 0b61anaTh MUHUMAIBHO JOMYCTUMBIM YPOBHEM 3HAHHIA, IOIYCKaTh MHOTO HETPYOBIX OIINOOK

YpoBeHb 2 | 0bnanaTh ypoBHEM 3HaHUH B 00bEME, COOTBETCTBYIOILEM ITPOrpaMMe MOATOTOBKH, JOMYCKATh HECKOIBKO HETPYOBIX
omKboK

VpoBens 3 | o6nanaTh 3HaHUSIMU B 00BbEME, COOTBETCTBYIOIIEM IIPOrpaMMe MOATOTOBKH, 0€3 omMO0K

IIK-1.2: YMeTtb: pa3padaTsiBaTh TPe0OOBAHUAN U MPOEKTHPOBATH MPOrPaMMHOe o0ecrneyeHHner0, pa3padaTbiBaTh
NMPOEKTHYIO IOKYMEHTANMIO B MpoLecce MPOEKTHPOBAHUSI MPOTPAMMHOI0 ofecreyeHusl.

YMeTh

Yposens 1 JIEeMOHCTPHPOBATh OCHOBHBIE YMEHUSI, PEIIaTh TUIIOBEIE 33a]]a4 ¢ HETPYOBIMHU OIIMOKAMH U BBITIOJHATH BCE 3aaHN,
HO HE B IIOJIHOM 00beMe

YpoBeHb 2 | AEMOHCTPHUPOBATh YMEHUS PELIaTh BCE OCHOBHBIC 33Ja4l C HErpyOBbIMH OIIMOKAMU, BBIIIONHATE BCE 3a/IaHUS B
MOJTHOM 00BEME, HO HEKOTOPBIE ¢ HEOUETAMHU

VYpoBeHb 3 | IEeMOHCTPHUPOBATh YMEHHS PENIaTh BCE OCHOBHBIC 33J]a4H C OTACIHHBIMH HECYIICCTBEHHBIMY HETOUYETAMHU B IIOJTHOM

00BEME

ITK-1.3: BiaageTb: HABBIKAMH Pa3pad0TKH TPeOOBAHMIA K IIPOrPaMMHOMY 00eCIIe4eHUI0, Pa3padoTKH NPOEKTHOM
AOKYMEHTALIMH, CPeICTBAMH NPOEKTHPOBAHNS NPOIPAMMHOIO o0ecneveHHusl.

Baagersp

YpoBeHb | | MUHUMAJIBHBIM ONBITOM MPOGECCUOHATBHON NSSATEIFHOCTH U cl1a00 BRIPAKEHHOM JIMYHOCTHOW TOTOBHOCTBIO K
po¢heCCHOHATBPHOMY CaMOCOBEPILIEHCTBOBAHUIO

VYpoBeHb 2 | 6a30BBIMH HaBBIKAMH PEIICHHS CTAHAAPTHBIX 3a/1a4 ¢ HEKOTOPBIMH HETOYETAMU

VYpoBeHb 3 | HABBIKAMU pEIICHHs HECTAHAAPTHBIX 3a71a4 0€3 OIUOOK 1 HEJTOYETOB

ITIK-2: Cnnoco0eH ocylecTB/ISITh KOHIENTYaIbHOE, (YHKIMOHAIBHOE M JIOTHYECKOe IPOCKTHPOBAHUE CUCTEM CPeIHero u

KPYIHHOTo MAacCIITa0a M CJI0KHOCTH.

IIK-2.1: 3HaTh: NPUHIMIIBI H METO/AbI KOHIENTYAJIbLHOI0, PYyHKIHMOHAJIBLHOIO U JIOTHYECKOI'0 IPOCKTUPOBAHMS CUCTEM
CpeHero U KpylmHOro MaciuTada u cJI02KHOCTH.

3HaTh

VYpoBens 1 | 001a1aTh MUHUMAJIBHO JOIYCTUMBIM YPOBHEM 3HAHUIL, IONYCKaTh MHOTO HErpyOBIX OMINOOK

Yposens 2 | 00nmazaTh ypoBHEM 3HAHUII B 00bEME, COOTBETCTBYIOIIEM IIPOTPaMMe HOATOTOBKH, AOMYCKATh HECKOIBKO HETPyObIX
omKooK

VpoBens 3 | o6nasaTh 3HaHUSIMU B 00bEME, COOTBETCTBYIOIIEM IIPOrpaMMe HOATOTOBKH, O3 ommnO0K

IIK-2.2: YMeThb: 0CyIIeCTBIATH KOHIENTYATbHOE, (PYHKIHOHAIbHOE H JIOTHYECKOE TPOEKTHPOBAHNE CHCTEM CPeTHEro u
KPYIMHOI0 MacuTada u cJI05KHOCTH, pa3padaThIBaTh MPOEKTHYIO JOKYMEHTALHIO.

YMeTh

ypOBCHI) 1 ACMOHCTPUPOBATHL OCHOBHBIC YMCHUSI, PCIIATh TUIIOBBIC 3a/1a4U C Hery6I>IMI/I OHII/I6K8.MI/I 1 BBIIIOJIHATH BCC 3aIaHMA,
HO HE B IIOJIHOM 00beME

YpoBeHb 2 | AEMOHCTPUPOBATh YMEHUS PELIaTh BCE OCHOBHBIE 3aJaUl C HETPyOBIMH OIMIMOKAMU, BBIIONHATD BCE 3a1aHUS B
MOJTHOM 00BEME, HO HEKOTOPBIE ¢ HETOUETAMHU

VYpoBeHb 3 | IEeMOHCTpHUPOBATh YMEHHS PelIaTh BCE OCHOBHBIC 33]]a4H C OTACIbHBIMY HECYIIECTBEHHBIMH HEOUETAMHU B IIOJTHOM

00BEME




K-2.3: Baagerb: HaBBIKAMU NMPOEKTUPOBAHUSA U pa3paﬁonm l'[pOGKTHOﬁ AOKYMEHTAllUU B IIPpOoLeCcCe KOHUENTYaJAbHOIO,

(pYHKIIHOHAJIHHOTO M JIOTHYECKOTO MPOEKTHPOBAHUS CHCTEM CPETHEr0 H KPYIMHOI0 MacIITada v CJI0KHOCTH,
HCMOJIb30BAHNS CPEACTB MPOEKTUPOBAHUS HHPOPMAIIMOHHBIX CHCTEM.

Baapers
YpoBeHb | | MUHUMAJBHBIM OIIBITOM NPOGECCHOHATBHON NESTENFHOCTH H c1a00 BRIPaKEHHOM IMIHOCTHOW TOTOBHOCTBIO K
npodeccHOHATFHOMY CaMOCOBEPIICHCTBOBAHHUIO
YpoBeHb 2 | 6a30BBIME HABBIKAMH PEIICHUs CTAHAAPTHHIX 33734 ¢ HEKOTOPHIMHU HEAOUETAMU
YpoBeHb 3 | HaBBIKAMH PELICHUS] HECTAHIAPTHBIX 3a/1a4 0e3 OMMOO0K U HEJOYETOB
4. CTPYKTYPA U COAEP KAHUE JUCLHUIIJINHbI (MOAYJIS)
Koxn HaumeHoBaHue pa3jesioB H TeM /BHJ Cemectp | Yacos | Komneren- | Jlureparypa m 3a. pecypenl | IIpakrt
3aHATHSA 3aHATHS/ / Kype U . HOAT.
Pazgen 1. Kitacebl M 00beKThI
1.1 Wukancynsus /Jlex/ 4 2 TIK-1.1 JI1.1 JI1.1 JI1.1 JI1.1 JI1.1J12.1
J12.7
313233343536
1.2 Waxkancymsms /T1p/ 4 4 IK-1.2 ITK- JI1.111.1 J12.7
1.3 013233343536
1.3 OyHKIMU-YWICHBI Klacca 4 2 TIK-1.1 JIT.1J11.1 J12.7
/JTex/ 212233 34 35 D56
1.4 Oynkumu-wieHsl kinacca /I1p/ 4 4 IK-1.2 TIK- JILI1.1 J12.7
1.3 013233343536
1.5 Wukancymsiust /Cp/ 4 4 IIK-1.1 K- JIT.UJIL.1 J12.7
1.2 TIK-1.3 212233 34 35 D6
1.6 OyHkuu-wieHsl kinacca /Cp/ 4 12 | IIK-1.1 TIK- JIL.I1.1 J12.7
1.2 TIK-1.3 0102233 34 35 56
Pazpnean 2. lloaumopduszm
2.1 [eperpy3ka GpyHKIHIA 4 2 [IK-2.1 IIK- JI1.1J12.1 J11.1 J11.1 J12.7
/JTex/ 1.1 013233343536
2.2 Ieperpyska ¢pynkuuii /TIp/ 4 4 MK-2.2 TIK- JILL1JILL LI 1 J12.7
2.3 TIK-1.2 212233 34 35 56
[IK-1.3
23 Ileperpy3ka onepanuit 4 2 IIK-2.1 IIK- JIT.1J12.1 JI1.1 J12.7
/JTex/ 1.1 013233343536
2.4 Ileperpyska onepauuit 4 4 [IK-2.2 TIK- JIT.1JIT.1
Mp/ 2.3 TIK-1.2 212233 34 35 56
IIK-1.3
2.5 Ieperpyska ¢pynkiuii /Cp/ 4 8 ITK-2.1 K- JI2.1 JI11.1
2.2 TIK-2.3 013233343536
[K-1.1 K-
1.2 TIK-1.3
2.6 [eperpy3ka onepanwuii /Cp/ 4 8 [IK-2.1 IIK- JITTJI.1J12.1 JI1.1 JI1.1
2.2 TIK-2.3 013233343536
[K-1.1 K-
1.2 TIK-1.3
Paznen 3. HacnenoBanue
3.1 HacnenoBanue peanuzanuu 4 2 TIK-2.1 JI1.1 JI1.1J12.1 JI1.1 JI2.7
/JTex/ 013233343536
32 HacnenoBanue peanuzanuu 4 4 IK-2.2 IIK- JI1.1J12.1 JI1.1 JI2.7
/Mp/ 23 013233343536
33 HacnenoBanue unrepdericon 4 2 MK-2.1 JI.1JIL. 12,1 JI1.1 JI1.1
/JTex/ 212233 34 35 56
34 Hacnenosanue unrepdeticon /TIp/ 4 4 IK-2.2 TIK- JIL.1 JIL.UJIL.1 JI1.1
23 013233343536
3.5 OTHoLIEHHU MEXIY KilaccaMu 4 2 IIK-2.1 JIL.TJIL. U111 JIT.
/JTex/ 212233 34 35 D56
3.6 OtHomeHus Mexay kinaccamu /I1p/ 4 4 TIK-2.2 TIK- JIT.1 JI1.1J11.1 J12.7
23 313233343536
3.7 Juarpamma knaccoB /JIex/ 4 2 MK-2.1 JIL.1JIL. 12,1 JI1.1 J12.7

013233 34 35 26




3.8 Juarpamma kiaccos /IIp/ 4 4 IK-2.2 TIK- JI1.1 JI.1J11.1 JI11
23 3133 54 35 56

3.9 Hacnenosanue peanuzaiuu /Cp/ 4 12 | [IK-2.1 TIK- JIL.1J12.1 JI1.1 J11.1
2.2 TIK-2.3 013233343536

3.10 Hacnenosanue unrepdeticos /Cp/ 4 6 MK-2.1 K- JILLTJIL I T
2.2TIK-2.3 212233 34 35 56

3.11 OtHomeHne Mexay kinaccamu /Cp/ 4 5 [K-2.1 IIK- JI.1JIL. 12,1 JI1.1 JI1.1
2.21IK-2.3 3132 33 34 35 56

3.12 Juarpamma knaccos /Cp/ 4 4,8 | IIK-2.1 IIK- JIL.1J12.1 JI1.1 J11.1
2.2 TIK-2.3 013233343536

Paznen 4. Ilpome:kyTrouHasi aTTecTanust

4.1 3auét /KA/ 4 0,2 | OK-2.1 [IK- | JI1.1 JIT.1J12.1 JI1.1 JI1.1 JI2.7
2.2TIK-2.3 013233343536
IK-1.1 IK-
1.2 TIK-1.3

5. OHEHOYHBIE MATEPHAJIbI

5.1. KoHTpoJIbHbIE BONIPOCHI H 3a1aHNUS

Cnurcok BONPOCOB MO JUCHUTUINHE

1. OOBeKTHasE MOAENTb TIPEIMETHOH 00JIaCTH KaK COBOKYIMHOCTh METOIOB, CPE/ICTB M CHOCOOOB MONYUYEHUS, XpaHSHHS,
nepepaboTKH HHPOPMALIUH.

2. OO0BEKTHO-OPUEHTUPOBAHHOE MPOIPAMMHPOBAHUE U II100aJIbHbIE KOMIBIOTEPHBIE CETH.

3. OOBEKT KaK abCTpaKIys MPEAMETHONH 00JaCTH M €ro COCTAaBHBIC YaCTH.

4. OOBEKTHO-OPUEHTHPOBAHHOE TPOTPAMMHUPOBAHHE KaK COBPEMEHHOE IIPOTPaMMHOE CPEJCTBO PEIICHHMS NMPAKTHIECKHAX
3ajad.

5. JlaHHBIe-4JIeHBI KJacca KakK 3JIEMEHThl HH(QOPMalMOHHON CHCTEMBI.

6. Mertomp! Klacca Kak CpefcTBa JOCTyNa K JaHHBIM HH()OPMAIIMOHHOW CHCTEMEI.

7. KoncTpykTOpHI Kacca Kak cpeicTBa CO3JaHUS WHPOPMANMOHHON CHCTEMBL

8. CBoiicTBa Ki1acca Kak CpeJCTBa MaHUIYJIMPOBAHUS JAHHBIMH MHPOPMAIIMOHHON CHCTEMBI.

9. BupTtyansHble QyHKIMH Kak OJJHA W3 pealu3aliii COBPEMEHHON TEXHOJOTHH IPOrpaMMHPOBAHMS.
10. COKpBITHE METOOB KaK OJWH W3 BAPHAHTOB IIPUMEHEHHS TEXHOJIOTHH OOBEKTHO-OPHEHTHPOBAHHOTO
HIpOrpaMMHUPOBAHHS.

1. Ieperpy3ka METOJOB KaKk OJHA U3 pealu3aluil COBPEMEHHON TEXHONOTHH MPOrpaMMHUPOBaHMS.

12. Ieperpy3ka omepanuii Kak OfHA U3 peaan3aliil COBPEMEHHOH TEXHOJIOTHH IIPOTPAMMHPOBAHHS.

13. INoustue nnTepdeiica.

14. HacnenoBanue KiaccoB Kak OJHA U3 pealu3alnil 00beKTHO-OPHEHTHPOBAHHOTO NPOrPaMMHUPOBAHUSL.
15. Bunpl HacnenoBaHUs KIIaccoB.

16. [MonsaTHe HacnemoBanus MHTEPHEHCOB.

17. [lonsTHEe HacnenOBaHUs pealu3aluu.

18. Omnpenenenre abCTPaAKTHOTO Kiacca.

19. OmnpeneneHne abCTpaKTHBIE METOJA.

20. CyImHOCTh ¥ Ha3HAUCHHUE KOHCTPYKTOpPa IMPOU3BOJHOTO KiIacca.

21. CyILHOCTh U peanu3anus ynpaBieHHs MpaBaMy J0CTyNa K 4ieHaM Kiacca.

22. [ToHsATHE OOBEKTHOW MOJIEIIN MPEIMETHON 00IaCTH.

23. 0O06001eHne KaK pa3HOBHIHOCTh OOBEKTHOW MOIEITH.

24. 3aBHCUMOCTD KaK Pa3sHOBUAHOCTh OOBEKTHOM MOJEIH.

25. Acconuanys Kak pasHOBUIHOCTb OOBEKTHOM MOJAENH.

26. Arperanysi Kak pa3HOBUIHOCTh OOBEKTHON MOJIEIH

CIHCOK 3aaHui 110 JUCIUIIINHE

1. Ormucath Kinace, peanu3yroniuii crek. Hamucats nporpamMmy, MCIIONB3YIONIYIO 3TOT KIJIACC AJIS MOJEJIMpOBaHUA 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 MMOCIE€A0BATEIIBHOI'O JOCTYIIa KO BCEM JJICMEHTAM. Hanwucats
IpOrpamMMy, UCIIOJB3YIOIIYIO ATOT KJIAcC JUIs IPEICTABICHHS aHTJI0-PYCCKOTO CIIOBapsI.

3. IocTpouTs CHCTEMY KJIACCOB ISl ONMMCAHUS IUTOCKUX T€OMETPHUYECKHX (QUTYp: Kpyra, KBaaparta, IpsSIMOYTOJbHUKA.
IIpemycMOTpeTh METOMBI ISl CO3/IaHHST 00BEKTOB, TIEPEMEIIICHHS Ha IIIOCKOCTH, U3MEHEHHUS pa3MEpOB M BPAILICHUS Ha 33 JaHHBIH
yroia. HanmcaTs mporpamMMy, 1eMOHCTPHPYIOIIYIO pabOTy ¢ ITUMH KIIacCaMU.

4. IMocTpouts onmcaHue Kiacca, CoAepKaniero HHGpopMaLuo 0 MOYTOBOM aapece opraHu3anuu. [IpexycMoTpeTs
BO3MOXHOCTb pa3AC/IbHOIO U3SMCHCHUA COCTAaBHBIX JacTen aZpeca, CO3JaHnud 1 YHUYTOXCHUS 00BEKTOB ITOTrO Kitacca. Hammcats
MPOTpaMMy, IEMOHCTPUPYIOIIYIO PAa0OTY C ITUM KIIACCOM.

5. CocTaBHUTh OIMMCAHUE Kiacca JUISL IpEeACTaBJICHUSI KOMIICKCHBIX YHUCEII. O0eceunTh BEHITTOIHEHNIE onepaunﬁ CJIOXKCHUA,




BBIYUTAHUS U YMHOXEHHs KOMIUIEKCHBIX urcesl. Hamucats nporpaMmy, 1eMOHCTPUPYIONIYIO PabOTy C 9TUM KIACCOM.

6. CocTaBUTh OMKMCaHUE Kiaacca sl 00BEKTOB-BEKTOPOB, 331aBAEMbIX KOOPIMHATAMU KOHIIOB B TPEXMEPHOM
l'[pOCTpaHCTBe. O6CCH€‘H/ITB OHCpaHI/II/I CJIOKCHUA U BBIYUTAHUS BeKTOpOB C l'[OJ'Iy‘IeHI/IeM HOBOTO BeKTOpa (CyMMLI Nin paSHOCTI/I),
BBIUUCIIEHUS CKAJIAPHOIO IPOU3BEIECHNUS IBYX BEKTOPOB, IJIMHBI BEKTOPa, KOCUHYCA YIi1a MeX Iy Bekropamu. Hanucats nporpammy,
JIEMOHCTPHPYIOLIYIO PaOOTy C 3THM KIIACCOM.

7. CocTaBUTh OMKMCaHHUE Kacca MPSMOYrOJILHUKOB CO CTOPOHAMM, HapaJUIeIbHBIMH OCSIM KoopauHaT. [IpenycMoTpeTh
BO3MOXHOCTH HepeMemeHI/m l'IpSIMOyI‘OJH)HI/IKOB Ha IIJIOCKOCTH, U3BMCHCHHUC pa3MepOB, HOCTpOCHI/Ie HAUMCHBILICT O HpHMOyFOHBHHKa,
COZIeprKallleTo J1Ba 3aJaHHBIX IPSIMOYTOJIbHUKA, M MPSIMOYTOIBHUKA, SBIIAIOIIET0Cs 00MIel YacThio (TIepeceueHneM) IByX
MPSIMOYTOJIbHUKOB.

8. CocTaBUTh ONMCaHHUE Kiacca JUIs ONpeeICHUsI OTHOMEPHBIX MAaCCHBOB IIENBIX drcen (BEeKTOpoB). [IpemycMoTpeTh
BO3MOXHOCTb 06pan1eH1/151 K OT[[GJII)HOMy SHGMGHTy MaccuBa C KOHTpOJ'IeM BbIXOJa 3a Hpenenm MacCCHBa, BOSMOXXHOCTH 3aJIJaHUSA
l'lpOI/I3BOJIbeIX I'paHI/IL[ HHACKCOB l'lpl/l CO31aHUU O6’b€KT&, BO3MOKHOCTbH BBIITOJIHCHUST onepaunﬁ IIOBJICMECHTHOI'O CJIOKCHUA U
BBIYUTAHUS MACCHBOB C OJIMHAKOBBIMH I'PaHHUIIAMHU HHICKCOB, YMHOXKEHHS U JISJICHUS BCEX JIEMCHTOB MAaCCHBA Ha CKaJIsIp, BRIBOJA
Ha 9KpaH dJIeMEHTa MacCHBa 110 33JJaHHOMY MHJIEKCY, BEIBOA Ha SKpaH Bcero MaccuBa. Hamucars mporpamMmy, A€MOHCTPUPYIOIITYIO
paboTy C 9TUM KITacCOM.

9. CocTaBUTh OMKMCaHUE Kacca JUIsl ONPeIesICHUs] OTHOMEPHBIX MAaCCHBOB CTPOK (DMKCHPOBAHHOM AMUHBI. [IpenycMoTpeTh
BO3MOXHOCTH 06paH_ICHI/I$I K OTACIIbHBIM CTpOKaM MaccCuBa 110 UHIACKCaM, KOHTpOJ'IB BbBIXO/Ja 3a l'[peZ[CJ'ILI MacCCuBa, BBIIIOJTHCHUA
onepaumﬁ TIODJICMECHTHOT'O CLICIIJICHUS I[ByX MaCCHUBOB C 06p330BaHI/IeM HOBOIr'o MaCCHBa, CIUAHUA HByX MACCHUBOB C UCKIIHOUCHUCM
HOBTOp}I}OLLlI/IXCSI OJIEMEHTOB, BbIBOJ] Ha 3KpaH 3JICMCHTA MacCHuBa I10 SaﬂaHHOMy I/IH,ILEKCy 1 BCECro maccuBa. HaHI/I(JaTb nporpaMmy,
JIEMOHCTPHPYIOIILYIO PA0OTY C 3THM KIIACCOM.

10. CocraBuTh OINMUCaHUE KJIacCa MHOTOWIEHOB OT OJHOW MEPEMEHHOM, 3aJaBa€MBIX CTEIIEHBI0O MHOTOUYJICHA U MacCHBOM
KOS(l)(I)I/IHI/IeHTOB. HpeﬂyCMOTp(ETL METOABI AJI1 BBIYMUCIICHUA 3HAYCHUS MHOT'OYJICHA AJI1 3aJaHHOT'O aprMeHTa, onepauI/m
CJIO’KEHUSI, BHIYUUTAHUS U YMHOKEHHUSI MHOTOUYWICHOB C TMOJYICHHEM HOBOI'O 00bEKTa-MHOTOUWICHA, BHIBO Ha SKPaH OMHCAHHUS
MHOTOYJIEHA

5.2. TeMbl NUCbMEHHBIX PadoT

Pedepatsr

dopmoii ocyIecTBICH!S KOHTPOJISL BHITTOJHEHUS CAMOCTOSATEIBbHOM pabOThI SIBIISIETCS TTOrOTOBKH pedpepaToB Ha aKkTyalbHbIe
TEMBI, T. €. H3y4CHUE C OMOIIBIO HAYYHBIX METO/IOB SIBJICHHH M TIPOLIECCOB, aHANN3a BIUSHUS Ha HUX Pa3IMYHBIX (aKTOPOB, a
TaKoke, N3y9eHHE B3aNMOACHCTBHUS MKy SBICHASAMH, C IETBI0 TOTyIeHH YOeAUTEIbHO JOKa3aHHBIX U MONE3HBIX IS HAYKH U
MPAaKTUKU PEIIEHUH ¢ MaKCUMaNbHBIM 3 dekTom.

Llens pedpepara — onpeeneHre KOHKPETHOTO 0OBEKTa U BCECTOPOHHEE, IOCTOBEPHOE H3YUEHHE €r0 CTPYKTYpPhI, XapaKTEPUCTHK,
CBsI3ei Ha OCHOBE Pa3pabOTAHHBIX B HAyKe MPUHIUIIOB X METO/IOB MTO3HAHMS, a TAK)Ke ITOyIeHHE MTOJIE3HBIX IS IeSITeEHOCTH
4eJIOBeKa Pe3yabTaToB, BHEAPCHUE B IPOMU3BOJCTBO C JATbHEHITNM 3 (HeKTOM.

OCHOBOI1 pa3pabOTKH Kask/10H TEMBI SBJISETCSI METOLOJIOTHS, T. €. COBOKYITHOCTh METO/IOB, CIIOCOOOB, IPHEMOB U UX ONpEEICHHAs
HOCIIEZIOBATEIEHOCTD, TIPUHSTAs TIPH pa3padOTKe HAydHOTO UCCIIEIOBAaHNS. B KOHEUHOM cueTe, MEeTOIOIOT U — 3TO CXeMa, IIaH
pelleHys NOCTaBIEHHON Hay4HO-UCCIIE0BATENbCKON 3a1auu.

IIpouecc moaroToBKH pedepaT COCTOUT U3 CIEAYIOIUX OCHOBHBIX TAIOB!

1. Be16op TeMbl 1 000OCHOBaHME €€ AKTYaIbHOCTH.

2. CocraBienue ondanorpadun, 03HAKOMIICHHE ¢ 3aKOHOIATeTbHBIMI aKTaMH, HOPMATHBHBIMU TOKYMEHTAMH W APYTHMH
WCTOYHUKAMHU, OTHOCSIIIUMUCS K TeME MPoeKTa (paboThl).

3. Pa3paboTka anroputMma uccieoBanus, (JoOpMUPOBaHHE TPEOOBAHUI K HCXOIHBIM IaHHBIM, BEIOOP METOJIOB U
HUHCTPYMEHTAJIBHBIX CPEJCTB aHAIN3A.

4. Coop dakTHaeckoro MaTepuana.

5. O6paboTKa 1 aHATH3 MOTYYCHHON HH(GOPMALNH C IPUMEHEHHEM COBPEMEHHBIX METO/I0B aHANIN3A.

6. ®opMyaMpOBKa BBIBOJIOB U BHIPA0OTKA PEKOMECHAALIMH.

7. OdopmiieHHe pabOTHl B COOTBETCTBUH C YCTAHOBJICHHBIMU TPEOOBaHHUSIMH.

Temsl pedepaToB

ITaTrepHsI.

OOBEKTHOE NMPOEKTUPOBAHHE.

bubnnoreka BU3yabHBIX KOMIIOHCHTOB.

CraTHyecKre METOJBI U TIOJS.

MynerumiarGopMeHHOe TpOorpaMMHOe obecieueHue.

[Ipumenenue OOII B RAD-mozenu.

[Ipumenenne OOII B KomnonenTHo# Monenu koHcTpyupoBanus [10.
Texunonorust .NET.

SR e

5.3. ®oHA OLEHOYHBIX CPEACTB

OreHOYHBIE CPECTBA IS IPOBEICHNS TPOMEKYTOYHON U TeKyIIeH aTTecTaiui 00yJalouXcsl MPIIIaraloTces K padodeit
nporpammMe. OIeHOYHbIE 1 METOMYECKUE MaTepHalIbl XpaHITCs Ha Kadenpe, oOecrednBaroniell mpenojapaHie JaHHO
JUCIUIUIMHBI (MOIYJIs), @ TAKXKE pa3MEIeHBI B 3JIEKTPOHHAsE 00pa30BaTENIbHON cpesie akaIeMUH B COCTAaBE COOTBECTBYIOIETO Kypca
URL.: eios.imsit.ru.

5.4. IlepeyeHb BH/I0B OLICHOYHBIX CPEICTB

3amganus co cBoO0THO KOHCTpyHpyeMbIM oTBeToM (CKO) mpenmonaraet cocTaBlIeHAE pa3BepHYTOT0 OTBETA HA TEOPETHIESCKHUH
BOIMpOC. 3a1aHue ¢ BBIOOPOM oaHOTOo BapuaHTa otBeTa (OB, B 3aaHNU TaHHOTO TUNA MpeJiaraeTcs HECKOIBKO BApUAHTOB OTBETA,




Cpeau KOTOPBIX OJUH BepHbIA. 3aaHus co cBOOOAHO KOHCTpyHpyeMbIM oTBeToM (CKO) mpeanonaraer coctaBaeHHe pa3BepHYTOTO
OTBETa, BKIIOYAIOIETO MOJTHOE PEILICHUE 3a/1a4H C HOSICHEHUSMH.

6. YHAEBHO-METOJUYECKOE H THO®OPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOZLY JIS)

6.1. Pexomenyemasi iurepaTypa

6.1.2. JlonoTHUTeJILHAS JINTEpaTypa

ABTOpBI, COCTaBUTEIH

3arnaBue

W3naTenbcTBO, IO

JI2.1 |Koctukos l0.A., Ocobennoctu si3bika C# 5.0 .NET Mocksa: OOO "Hay4yHO-U31aTETBCKHIA HEHTP
MoxkpsikoB A.B. FRAMEWORK 4.5: YyebHo-MeToauuecKas MH®PA-M", 2015, URL:
JATepaTypa http://znanium.com/catalog/document?
id=150647
JI2.2 |Ilaxuu B. H., OOBEKTHO-OPUEHTHPOBAHHOE Mocksa: U3parenscto "®OPYM", 2020,
3arBo3akuna A.B., nporpamMmMupoBanue Ha Visual Basic B cpeze URL: https://znanium.com/catalog/document?
Cocnosukos I'. K. Visual Studio .NET: Yue6Hoe mocobue 1d=354206
JI2.3 [T'ypuxos C. P. Beeznenue B nporpaMmupoBanue Ha a3bike Visual | Mocksa: M3narenscto "®OPYM", 2020,
C#: YueOHOe mocobue URL: https://znanium.com/catalog/document?
1d=359377
JI2.4 |Ky3un A. B., [IporpammupoBanue Ha s13pike Cu: CripaBounuk: | Mocksa: M3parenscto "OOPYM", 2020,
Uymakona E. B. Y4eOHOe mocobue URL: http://znanium.com/catalog/document?
1d=362870
JI2.5 | XopesIl. b. OOBEKTHO-OPUEHTUPOBAHHOE Mocksa: UznatensctBo "OOPYM", 2021,
porpaMMHpPOBaHKe ¢ puMepamMu Ha C#: URL: http://znanium.com/catalog/document?
YuebHoe mocobue 1d=365883
JI2.6 |bemepaunosa O.1., Co3nanue npuaoxeHuit 6a3 JTaHHBIX B Cpefe Mocksa: OOO "Hay4HO-U31aTeIbCKUI HEHTP
Muneesa T.A. Visual Studio: YuyebHoe mocobue NUHODPA-M", 2021, URL:
http://znanium.com/catalog/document?
1d=373660
JI2.7 | bapanosa U. B., OOBEKTHO-OPUEHTHPOBAHHOE Kpacnosipck: Cubupckuii dpenepaabHbIH
Bapanos C.H. nporpamMmupoBanue Ha C++: YyeOHUK yHuBepcureT, 2019, URL:
http://znanium.com/catalog/document?
1d=380554
6.2. DiIeKTPOHHBIE yueOHbIC H3JaHHA U 31eKTPOHHbIE 00pa30BaTe/IbHbIC PeCypPChl
31 |HHTepHEeT yHUBEPCUTET HH(DOPMAIIMOHHBIX TEXHOJIIOTHH. - PexxuM mocryma: https://www.intuit.ru/studies/courses
92 | EcTecTBeHHO-HAYIHBIN 00pa30BaTENbHBIN IOPTAN . - PeskuM poctyna: http://www.en.edu.ru/
33 | DmexTpoHHas OmMbONMHOTeYHas crcTeMa Znanium . - Pexxum mocryma: http://znanium.com/
24 | Dnextponnsie pecypehl Akagemun UMCHUT . - Pexwum noctyma: http://eios.imsit.ru/
D5 | DnektponHas oubauoTeuHas cucreMa Ibooks . - Pexxum noctyma: http://www.ibooks.ru
26 | DnektponHas oubauoteuHas cucrema BOOK.ru . - Pexxum noctyma: http:// www.book.ru
6.3.1. JInen3uoHHoe 1 cBOGOIHO pacnpocTpaHsieMoe NMPorpaMMHoe odecnedyeHne, B TOM YHCJIe 0Te4eCTBEHHOTO
MPON3BOJCTBA
6.3.1.1 | Windows 10 Pro RUS Omneparnunnas cuctema — Windows 10 Pro RUS Tloamucka Microsoft Imagine Premium — Order
Ne143659 ot 12.07.2021
6.3.1.2 | Google Chrome Bbpayzep Google Chrome IIporpammuoe obecriedenue mo munen3nn GNU GPL
6.3.1.3 | Mozilla Firefox Bpaysep Mozilla Firefox ITporpammuoe obecnieuenue mo suneHsuun GNU GPL
6.3.1.4 | LibreOffice OdwucHsrit maker LibreOffice ITporpamMuoe obecniedenue mo aumnen3na GNU GPL
6.3.1.5 | Notepad++. TekroBslii penakrop Notepad++. IIporpammuoe obecneuenue no smrensun GNU GPL
6.3.1.6 | MS Visio Pro 2016 HurterpupoBanHas 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 TTommnucka Microsoft Imagine
Premium — Order Ne143659 ot 12.07.2021
6.3.2. Ilepeyenn npogeccHOHATBLHBIX (a3 TaHHBIX H HHPOPMAIMOHHBIX CIPABOYHBIX CHCTEM
6.3.2.1 | ABOUT THE UNIFIED MODELING LANGUAGE SPECIFICATION https://www.omg.org/spec/UML
6.3.2.2 | ICO MexyHapoaHast OpraHM3aIys 0 cTaHgapTu3anuu https://www.iso.org/ru/home.html
6.3.2.3 | POCCTAHJAPT ®enepanbpHOe areHTCTBO 110 TEXHHIECKOMY PETYITHPOBAHHIO I METPOJIOTHH
https://www.gost.ru/portal/gost/
6.3.2.4 | Konekc — IpodeccuonansHble cripaBovHbie cucTeMbl  https://kodeks.ru




7. MTO (060opyn1oBaHue U TEXHMYECKHE CPEICTBA 00ydeHUsI)

Ayn HaumenoBanue I10 OcHarenne
126 KomnerorepHas Windows 10 Pro RUS 20 mocagouHBIX MeCT, pabodee MEeCTO IperoaaBaTes
nabopatopust 7-Zip 11 xommeioTepoB tuna «Monoba0k» Lenovo IdeaCentre-/ Intel
Google Chrome Pentium CPU 4415U 2.30GHz/DDR4-2133-4I'6/ WDC
Mozilla Firefox WDI10EZEX-08WN4A0 1000I'6/ Intel(R) HD Graphics 610 /
LibreOffice Realtek PCle GbE Family Controller/ Qualcomm Atheros
LibreCAD QCA9377 Wireless Network Adapter
Inkscape 5 xoMmbroTepoB THIa «MoH0OMOK» Lenovo IdeaCentre IAO
Notepad++. 300-23SU /INTEL Pentium 4405U/DDR4-2400-
1C:IIpeanpusitue 8. Kommaekt 8I'6/ST1000DMO003/Intel HD-510/Intel(R) Dual Band Wireless
Kaspersky Endpoint Security -AC 3165
MS Access 2016 4 Kommbrotepa Trma "Mono6sok" Lenovo /Intel Pentium
MS Project Pro 2016 Silver J5040 CPU 2.00GHz/DDR4-2400 81'6/SSD WDC PC
MS SQL Server 2019 SN530 SDBPMPZ-512G-1001/Intel(R) UHD Graphics 605/
MS SQL Server Management Realtek PCle GbE Family Controller/ Realtek 8821CE
Studio 18.8 Wireless LAN 802.11ac PCI-E NIC
MS Visio Pro 2016 20 KOMILJIEKTOB KJIaBUATypa+MbIIlb
MS Visual Studio Pro 2019 1 6ecnipoBoHas Touka goctyna DWL-3200AP
Blender
Gimp
Maxima
Oracle VM VirtualBox
StarUML V1
Oracle Database 11g Express
Edition
IntelliJ IDEA
JetBrains PhpStorm
JetBrains WebStorm
Autodesk 3ds Max 2020
Autodesk AutoCAD 2020
Adobe Reader DC
Embarcadero RAD Studio XE8
Arduino Software (IDE)
NetBeans IDE
ZEAL
Klite Mega Codec Pack
125 [Tomemenue nmns Windows 10 Pro RUS 17 mocamouHbIX MecT, pabodee MeCTO TPENOaaBaTeIIs
[IPOBEJICHUS 7-Zip 17 xommbrotepoB H110M-S2-C/INTEL Pentium G4400/DDR4
3aHATHUI Google Chrome -2133-8T6/TOSHIBA HDWD105/Intel HD-510/Atheros
JICKIIMOHHOTO Mozilla Firefox AR9287 Wireless
THUIA, LibreOffice 17 monutopoB Samsung SyncMaster 920N
CEMHHAPCKOI0 LibreCAD 17 KOMIIIEKTOB KJIaBHATypa+MbIIIb
THUTIA, KyPCOBBIX Inkscape 1 kommytarop Heynpasisiembid DES-1024G
pabot (kypcoBbix | Notepad++.

MPOEKTOB),
TPYIIIOBBIX U
WUHMBUAYaIbHBIX
KOHCYJIbTaLUH,
TEKYILETO
KOHTPOJIS U
IIPOMEKYTOUHOM
aTTecTanuy,
CaMOCTOSITEJIbHOU
paboTHL.

1C:IIpeanpusitue 8. Kommuekr
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
SMath Studio
Klite Mega Codec Pack
208 IMomemenue ot Windows 10 Pro RUS 19 mocamoYHEIX MecT, pabodee MECTO IpeTIo1aBaTes,
IIPOBENCHUS 7-Zip 10 xomnsrotepoB H97-PLU/INTEL i5-4460/DDR3-1333-
3aHATHHA Google Chrome 16I'6/SD7SB6S-128G+STS500DM002/Radeon R7 200/Realtek
JIEKIIMOHHOTO Mozilla Firefox PCle GBE
THUIa, LibreOffice 1 xommbrotrep PSP41T-LE/INTEL Core2Duo E-6700/DDR2-
CEMHHAPCKOT0 LibreCAD 667-21'6/ WD800JD/GF-9500 GT/ Realtek PCle GBE
THUIA, KyPCOBBIX Inkscape 10 monuTopos Philips 274E5QSB 27~
pabot (kypcoBeix | Notepad++. 1 monuTOp Samsung SyncMaster E1720
MIPOEKTOB), 1C:IIpeanpusitue 8. Kommaek 11 KOMILJIEKTOB KJIaBUATypa+MbIIlb
TPYIIOBBIX H Kaspersky Endpoint Security 1 mpunTep HP LaserJet 1018
uHAMBUAYaNbHEIX | MS Access 2016 1 xkommytaTop Heynpasisiemblit DES-1016D
KOHCY/IbTALUH, MS Project Pro 2016 1 becripoBomHas Touka goctyma Apple Air Base Station
TEKYILEro MS SQL Server 2019 MexnucuuruinaapHas nadoparopnas craniust NI ELVIS 11 u
KOHTPOJISI 1 MS SQL Server Management IO Circuit Design Suit JlabopaTtopust CXeMOTEXHHKA
MPOMEXXYTOUHOH Studio 18.8 (meobxoammo Hanmmuwe nad. cranmuu ELVIS) IMpaktukym mo
aTTeCTallUH. MS Visio Pro 2016 1U(POBBIM 3JI€MEHTaM BBIYHCIUTENbHONW U HH(OPMALIOHHO-
MS Visual Studio Pro 2019 HU3MEPHUTENLHON TEXHUKH (HEOOXOANMO HAIHIHE
Blender nabopatopHoii cranun ELVIS) JlaGopaTopus
Gimp MIPOEKTUPOBAHHE NU(POBHIX YCTPOHCTB M IPOrPAMMHUPOBAHHS
Maxima TJINC (Heob6xoaumo Hannuue nadboparopHoit craniuu ELVIS)
Oracle VM VirtualBox Komrmrekt akceccyapoB NI myRIO Starter Accessory Kit
StarUML V1 (ommmonanmsHO) Kommiext akceccyapos NI myRIO
Oracle Database 11g Express Mechatronics Accessory Kit Kommekt akceccyapos NI
Edition myRIO Embedded Systems Accessory Kit Jlabopatopus
IntelliJ IDEA NIpOrpaMMHUPOBaHUsI BCTpauBaeMbIX cucTeM JIokaibHbIe
JetBrains PhpStorm BBIYUCIIUTENbHBIE CeTH (HEOOXOAMMO HaIU4He JTa00paTOpHOH
JetBrains WebStorm ctaniun ELVIS) TIpoMbliiieHHbIE HHTEP(EHCHI U POTOKOJIBI
Autodesk 3ds Max 2020 (mporpammHas Bepcus) AkajgeMudeckas JureH3ust 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 Kowmmerorepras Windows 10 Pro RUS 19 mocamoYHBIX MecT, pabouee MECTO MperoIaBaTers
nabopatopust 7-Zip 19 xommeiotepoB H1 10M-S2-C/INTEL Pentium G4400/DDR4
Google Chrome -2133-41'6/TOSHIBA HDWD105/Intel HD-510/Atheros
Mozilla Firefox AR9287 Wireless
LibreOffice 19 monuropoB LG Flatron 1718s
LibreCAD 19 KOMITIEKTOB KJIaBUATypa+MbIIlb
Inkscape 1 meynpasnsiemsiit kommytarop TP-LINK TL-SG1024D
Notepad++.

1C:IIpeanpusitue 8. KommaekT
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 Ka6uner Windows 10 Pro RUS 17 mocamoYHBIX MecT, pabouee MECTO MperoaBaTers
WHOCTPaHHOTO 7-Zip 17 xommneiotepoB PSH67/INTEL i5-2300/DDR3-1333-
SI3BIKA Google Chrome 41°6/SSD Flexis 120Gb/ WD5000AAKX/Radeon HD
(sruaTad OHHBII Mozilla Firefox 6700/Realtek PCle GBE
KaOHMHET). LibreOffice 17 monuropoB AOC e2243Fw 21,5”

IMomemenue st Notepad++. 17 KOMILJIEKTOB KJ1aBHATypa-+MBbIIIb
IIPOBEIECHUS Kaspersky Endpoint Security 1 xommyTatop HeynpasiseMslid DES-1024D
3aHATHH Oracle VM VirtualBox

CEMHHAPCKOT0 Adobe Reader DC

THUTIA, KyPCOBBIX IT1O JIMHKO v8.2 nemo-Bepcus

pa6ot (kypcoBbix | Klite Mega Codec Pack

MPOEKTOB),

TPYIIOBBIX H

WHIBHIYaTbHBIX

KOHCYJbTallUH,

TEKYILETO

KOHTPOJISI U

IIPOMEKYTOUHOM

aTTecTanuy,

CaMOCTOSTEIbHOU

paboTHL.

120 Jla6opatopusi«IIpo | Windows 10 Pro RUS 20 TocaIouHBIX MECT, pabovee MeCTO TPEIOAaBaTels
rpaMMHas 7-Zip 20 xommnsiotepoB A320M-H-CF/AMD Ryzen 5 2600X/DDR4-
WH)KEHEepUs U Google Chrome 2933 16I'6/SSD XPG GAMMIX S11 Pro 512I'6/NVIDIA
paspaboTka Mozilla Firefox GeForce GTX 1050 Ti/Realtek PCle GbE Family Controller
IIPOrPAMMHOTO LibreOffice 40 monuTopos Samsung S24R350FHI 23.8"
obecreueHusl. LibreCAD 20 UBIT CyberPower UT650EG
IMonuron kubep- Inkscape 20 KOMILICKTOB KJIaBUATypa-+MbIIb
CIOPT». Notepad++. 20 rapautyp Defenfer G-320
INomemenue s 1C:IIpeanpusrtue §. Kommiaekr 1 neynpasisemsiit kommyratop TP-LINK TL-SG1024D
MIPOBEACHUS Kaspersky Endpoint Security 1 NnrepaxtuBHas nanens EliteBoard LR-75UT40i7
3aHATHH MS Access 2016
JIEKIINOHHOTO MS Project Pro 2016
TUIA, MS SQL Server 2019
CEMUHAPCKOTo MS SQL Server Management

THTA, KyPCOBBIX
pabot (KypcoBBIX
MIPOEKTOB),
IPYNIOBBIX U
WHIABUAYaTbHBIX
KOHCYJbTalUH,
TEKYILEero
KOHTPOJIS U
IIPOMEKYTOUHOM
aTTeCTaluH,
CaMOCTOSITENbHOM
paboTHL.

Studio 18.8

MS Visio Pro 2016

MS Visual Studio Pro 2019
Anaconda3

Blender

Gimp

Maxima

Oracle VM VirtualBox
StarUML V1

Oracle Database 11g Express
Edition

Intelli] 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
BbuncnuTenbHoit | LibreOffice MouuTop
TEXHUKHU. Kaspersky Endpoint Security IIpuntep HP LaserJet 1018
CriennansHOE Adobe Reader DC M®YV Brother DCP-L2540DNR
IIOMEILIEHHE IS Klite Mega Codec Pack
XpaHeHUus 1 Java 8
npodumakrageckor | PDF24 Creator
0 00CITY>KHUBAHUS Etxt Antiplagiat
y4eOHOTO Microsoft Windows 10 PRO x64
obopynoBaHus DSP OEM
MS Office Professional Plus 2007
124 Knacrepnas 7-Zip Croiika cepBepHas
naboparopus Mozilla Firefox Vupasnsronuii y3en kinacrepa [SO0PX-S5380\ Xeon E5345\
Cepgepnbiii ieHTp | Oracle Database 11g Express DDR-2-667-8192Mb\WD5001ABYS 1 mT.
CriennansHOE Edition PaGounit y3en knactepa ISOOPX-S5380\ Xeon E5345\ DDR-2-
MOMeIlleHue s Java 8 667-8192Mb\WD800JD\ - 16 mt
XpaHEeHUs U Kaspersky Endpoint Security 11 CepaepHbiii y3en Spectrus IS00PX-S5380\ Xeon E5345\ DDR-
npodumaktryeckor | Windows Server 2003 R2 Standart | 2-667-8192Mb
0 ofOcITy)KUBaHUS Open SuSe Linux Cepgepnbiii y3en DEXUS 11 IS00PX-S5380\ Xeon E5345\
y4eOHOTO MySql Server Community DDR-2-667-8192Mb\
000pyHOBaHHS Windows Server 2016 Standard Kommytatop DLink
CepBep aIMUHUCTPUPOBAHUS Kommyrtatop DLink

Kaspersky Security Center
YMKK «TenekoMMyHUKAIIMK U
ceTh»

YMKK «KommyTaTopsl
JIOKAJIbHBIX CETe»

YMKK «DnexTpoTexHuka u
AIIEKTPOHHUKA»

YMKK «MHpopMannoHHbIe
CHCTEMBI B 9KOHOMUKE)

YMKK «KoprnopatusHsie
“H(POPMALIMOHHBIE CHCTEMBD
YMKK "MozenupoBanue
JTAHHBIX)

YMKK "O6BekTHO-
OpPUEHTHUPOBAHHBIC TEXHOIOTUN
YMKK «HpopMannoHHbIe
TEXHOJIOTHUID»

YMKK «Ynpasnenue 6azamu
JAHHBIX)

YMKK «CereBbie
MHPOPMAIINOHHBIC TEXHOIOTHU
YMKK «Teoperuueckue 0CHOBBI
HHGPOPMATHKNY

YMKK "OcHOBBI anropuTMHu3ain
Y IPOTPaMMHUPOBAHUS»

JetBrains License Service
Autodesk Network License
Manager

AppWave Enterprise License
Center

Windows Server 2008 R2 Standart
Traffic inspector Special Unlimited
Sumnnow II “Kpeno-auanor”
Cucrema yTraBieHuUs
XpaHUJIHIeM J0KyMeHToB “Kpeno
-quanor”’

Hentp ynpasnenus [10 Kpeno
MS SQL Server 2016

Apache HTTP Server

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

CeteBoe xpaHmmnie JaHHBIX Synology DS-418 1 m.
Monutop Acer V193 1 mir.

[ka¢ 2-x ABEpHBbII apXUBHBIN METaII. - 21T

Crumnt cucrema AirWell 1 .

Crnur-cuctema Lessar 1 .

Cucrema xonTpons pocryna CKAT 1200 U7 1 wt

8. METOUMYECKHE YKA3AHMUA VI OBYYAIOIIIUXCSA IO OCBOEHUIO JUCHHUIIJIMHBI (MOZAY JISA)




B cootserctBuu ¢ tpeboBanusvu @I'OC BO 1o HanpaBieHUIO MOATOTOBKH peaan3anis KOMIETEHTHOCTHOTO IOIX01a
HpeycMaTpUBaET UCIIOIb30BaHHUE B YUEOHOM MPOLIECCEe aKTUBHBIX M MHTEPAKTUBHBIX ()OPM MPOBEICHUs 3aHATHI (pa3bop
KOHKPETHBIX 3a/1a4, IPOBEJCHUE OJIMII-0IIPOCOB, HCCIEI0BATENBCKHE PA0OTHI) B COYCTAHNH C BHEAYIUTOPHOW pabOTOH C IETBI0
(hopMUpPOBaHUS U Pa3BUTHS NPO(HECCHOHATHHBIX HABBIKOB O0YJaIOITHXCH.

Jlexumonnsle 3ausaTus gonoiustorcs 113 u pasnuuneiMu popmamu CPC ¢ yueGHOM 1 HayuHOH uTeparypoil B mponecce Takoit
PaboTHI CTYJEHTHI IPUOOPETAIOT HABBIKU (TIIYOOKOTO UTCHUS» - aHAIN3a U HHTEPIIPETALNH TEKCTOB 110 METOIOIOTHH U METOIUKE
JVCITUTIIAHEL.

Y4eOHBIi MaTepHall 110 JUCHHUILINHE « BBICOKONPON3BOAUTEIFHBIE BEIYUCIUTENBHBIC CHCTEMBD». Pa3eieH Ha JIOTHIECKU
3aBepILIECHHbIE YacTh (MOJLYIIH), OCIIE U3Y4EHHs], KOTOPBIX MPeaycMaTpUBaeTcs aTTecTalys B (JopMe IMCbMEHHBIX TECTOB,
KOHTPOJIBHBIX PadoT.

PaboTs! onieHuBaoTCA B Oaymax, cyMMa KOTOPBIX JTaeT PEUTHHT KaXXI0To o0ydaromerocs. B 6amrax oneHrBaoTCS HE TOIBKO
3HAHUS U HABBIKU O0YJaIOMIUXCs, HO M X TBOPYECKHE BO3MOXKHOCTH: aKTHBHOCTb, HEOPAHHAPHOCTD PEIICHUI OCTaBIEHHBIX
npobaem. Kaxplii Motyib ydeOHOM AUCIUIUIMHEI BKIIIOUaeT 00s3aTeNbHble BUABI paboT — siekund, 113, pasmnunbie Bugsr CPC
(BBITIOJTHEHUE TOMAIITHUX 3aaHAH [0 PEIICHHMIO 3a/1a4, TOJTOTOBKA K JICKIMSAM U IPAKTHYSCKUM 3aHATHAM).

®dopMa TeKyIIero KOHTPOJIS 3HaHUH — paboTa CTy[jeHTa Ha IPaKTUIeCKOM 3aHATHH, orpoc. DopMa MpOMeKYTOUHBIX aTTeCTaIui —
KOHTpOJIbHAs paboTa B ayIUTOpUH, JoMallHsst paboTa. iTorosas ¢popma KOHTPOIIS 3HAHMI 11O MOJY/ISIM — KOHTPOJIbHAs padoTa ¢
3a/la4aMy 110 MaTepHay MOIYJISL.

Meroauueckne yka3aHHs 110 BEIITOJIHEHHIO BCEX BUIOB YIEOHOH pabOTHI pa3MEIeHBI B IEKTPOHHOH 00pa3oBaTeIbHOMN cpefe
aKaJeMHH.

Meroandeckue ykazaHusl U MaTepHaibl O BUIAM y4€OHBIX 3aHATUH MO TUCHUIIMHE:

Bun y4eOHBIX 3aHATHH, paboT - OpraHu3anus NeaTeIbHOCTH 00yJaromerocs

Jlexuust - Hamucanue xoHCHEKTa JEKLUH: KPaTKO, CXEMAaTHYHO, MOCIIEA0OBATEILHO (PUKCHUPOBATH OCHOBHBIE
TI0JIOXKEHHS, BBIBOAIBI, (DOPMYIIMPOBKH, 0000IIEHHs, OTMEYaTh Ba)XKHbIC MBICIIY, BHIICISTH KIIOUEBBIC CIIOBA, TepMUHBL. [IpoBepka
TEPMHHOB, IIOHATHH ¢ TIOMOIIBIO SHIUKIIONIEANH, ClIoBapeii, CIIPaBOYHUKOB C BBHITACHIBAHNEM TOJIKOBAHHI B TeTpansb. O003HAUUTH
BOIIPOCHI, TEPMHUHBI, MaTePHa, KOTOPBIH BBI3BIBACT TPYAHOCTH, TIOMBITATECS HAWTH OTBET B PEKOMEHIYEMOil TuTepaType, eciu
CaMOCTOSITENBHO He yHaéTcs pa3o0paThes B MaTepuane, Heo0X0IUMO c(hOpMyIUpPOBaTh BOIIPOC U 33aTh IPEMNOAaBATENI0 HA
KOHCYJIbTAI[MM, HA TPAKTHYECKOM 3aHATHH.

IIpakTuyeckue 3aHATUSA - KoncnektipoBanne uCTOUHNKOB. PaboTa ¢ KOHCTIEKTOM JIEKIIHH, ITOJrOTOBKA OTBETOB K
KOHTPOJBHBIM BOIPOCAM, IIPOCMOTP PEKOMEHIyeMOH JINTepaTyphl, paboTa ¢ TeKCTOM. BhITOIHeHNE TPaKTUYECKUX 33134 B
MHCTPYMEHTAIBHBIX Cpefax. Boinonanenue npoekros. Perenne pacuéTHO-rpadMuecKuX 3a/laHui, peIIeHne 3a/1ay 1o ajaropuTMy 1
ap.

CamocrostensHas pabora - 3HaKOMCTBO C OCHOBHOW U [OIOJHUTENBHON JIUTEPATYpOd, BKIIIOYAs CIPAaBOYHbBIE U3JAHUS,
3apyOexHble HICTOUHUKH, KOHCTIEKT OCHOBHBIX MOJIOKEHUI, TEPMUHOB, CBECHUI, TPEOYIOLIUXCS AL 3aIIOMUHAHUS U SBIISIOIIUXCS
OCHOBOTIOJIATalOIIUMHU B 3ToH TeMe. CocTaBlIeHUE aHHOTAIMI K IPOYNTAHHBIM JINTEPATYPHBIM HCTOUHHKAM H JIP.

9. METOIMYECKHUE YKA3AHUSA OBYYAIOIMMCA ITO BBINTOJJHEHUIO CAMOCTOATEJIBHOU PABOTBI

CamocrositenbHast paboTa CTYJICHTOB B XO/I€ CeMecTpa SBIISIeTCs] BAXKHOM COCTaBHOM YacThIO y4eOHOTO Mpolecca U HeoOxoauma
JUTS 3aKPETICHUS U YIITyOJIeH!s 3HAHWH, TIOTy4eHHBIX B IEPHOJI CECCHU Ha JICKIHAX, MPAKTHYECKUX M HHTEPAKTHBHBIX 3aHATHIX, a
TaKoKe JUI MHAWBUAYAIbHOTO U3YUeHHS TUCIUIIIHHEI « OOBEKTHO-OpHEHTHPOBAHHOE IPOTPAMMHPOBAHNE» B COOTBETCTBUH C
MpOrpaMMOM U peKOMEHIOBAaHHOM JTUTEPATYypOH.

CamocrosiTenrbHast paboTa BEIITOTHSASTCS B BUJIE ITOJTOTOBKH JIOMAIITHETO 3aIaHAs HIIH COOOIICHHUS IO OTACIFHBIM BOIIpOCaMm,
HAIMCAHNUE U 3aIATa HAyIHO-MCCIEA0BATEILCKOTO MPOEKTA.

KonTpoms kadecTBa BBIIIOJIHEHUS CAMOCTOATEIBHON (JJOMalIHel) paboThl MOXKET OCYIECTBIIATHCS C HOMOILBIO YCTHOTO OIpoca Ha
JEKIUSAX WM IIPAKTHYECKHUX 3aHATUSX, 00CY)KACHUS TOATOTOBIEHHBIX HAyIHO-HUCCIIEI0BATENILCKUX IIPOEKTOB, IIPOBEICHHS
TECTHPOBAHHS.

YctHBIe (hOPMBI KOHTPOIIS IOMOTYT OILICHUTH BIAJCHUE CTYJCHTAMH XKaHPaMH HAyIHOH pedn (IUCKyCCUs, JUCIYT, COOOIIEHHE,
JOKJaJ U JIp.), B KOTOPBIX PACKPHIBAETCS yMEHUE CTYCHTOB MepeaaTh HyKHYI0 HH()OPMAIHIO, TPAMOTHO UCIIOIb30BaTh SI3BIKOBHIE
CpPE/ICTBA, a TAK)KE OPATOPCKUE MPUEMBI TSI KOHTAKTa C ayJUTOPHEH.

[TuceMeHHBIE pabOTHI MO3BOJISIOT OLICHUTH BIIAaZICHNE HCTOYHUKAMH, HAYIHBIM CTHJIEM HU3JI0KCHHUS, IS KOTOPOTO XapaKTePHBI:
JIOTHYHOCTh, TOYHOCTh TEPMUHOJIOTHH, 000OLIEHHOCTh U OTBJICUYEHHOCTh, HACBHIIIIEHHOCTh (PAKTHUECKOM HHPOpPMAaLIUEH.

Br16op BapumaHTa 3a1aHNSI MOXKET OBITh CHIETIaH U3 MPEIOKEHHOTO HIXKE CIIUCKa!

Bapuanr 1.

Cosnats kinacc Kpyr. Ero mosnst 1omKkHBI BKIIOUATh paJuyc ¥ KOOPAUHATHI IIEHTpa Kpyra. Peann3oBaTs onepanun: HHATHATA3AIHS
nonei JaHHBIX, U3MEHEHUs pajuyca Kpyra, BBIYUCICHUS JUIMHBI OKPY>KHOCTU U IIOMIAAN Kpyra.

BapuanT 2.

Cosnats ximacc lap. Ero moss 1omKHBI BKITIOUATh pagnyc U KOOPAMHATHI IIeHTpa mapa. Peanns3oBars onepariiy: HHAHAIH3AINSL
nonei JaHHBIX, U3MEHEHUs pajuyca Iapa 1 BEIYUCIeHUs 00bEMa 1apa.

Bapwuanr 3.

Cosnats ximacc [IpsmoyronsHuK. ETo mons ZomKHBI BKIIIOYATh CTOPOHBI IPSIMOYTOJIBHUKA. Peali3oBaTs oneparin: MHATHAIN3AIHs
HoJei JaHHBIX C IPOBEPKOI Ha UX COOTBETCTBUE MPSMOYTOIBHUKY, BEIUUCICHHS IIEPUMETPa IPSIMOYTONBHUKA U €r0 ILIOIIA .
Bapuant 4.

Cosnatp kiracc TpeyronpHuK. Ero mosns 1omKHEI BKIFOYATh YIIIEI M CTOPOHBI TPEYroiibHAKA. Peann3zoBath omepanun:
WHHIHATA3AIHS TI0JIeH JTaHHBIX C IPOBEPKOM Ha MX COOTBETCTBHE TPEYTOJIBHUKY, BEIYHUCIICHHUS [IEpUMETPa TPEYTOIbHUKA U €T0
TUTOMIAIH.

Bapuanr 5.

Co3paTp Kiacc Yroi 11 paboTHI ¢ YIIIaMH Ha INIOCKOCTH, 3a1aBaeMBIMH BEIIYMHON B rpagycax. Peann3oBaTs onepanuu nepeBoaa
yIia B paJiuaHsl, IpuBeAeHue K nuana3zony 0-360, yBenndeHne/yMeHbIICHHE yIIa Ha 33JaHHYI0 BEIHUIHHY.




Bapuasnr 6.

PanponanpHas (HecokpaTiMast) JpoOb MPEeACTaBIIseTCs Mapoi LenbIx yucel: (a, b). Co3aarth Kiace Juist paboThl ¢ palMOHAIEHBIMU
npoOsivu. Peann3oBath oneparyy CI0KeHHs, YMHOXKEHHS U JICTICHUS PAallOHATIBHEIX APO0Oeii.

Bapuanr 7.

PeanuzoBats kinacc ToBap. B kiacce g0mKkHBI OBITH MPEICTABICHBI MOJIS: HAUMEHOBaHKE TOBapa (TUI string), lieHa ToBapa,
KOJIMYECTBO €IMHUIL] TOBapa U HOMEp HakIagHoH. Peann3oBaTk MeTObI H3MEHEHHS LIEHBI TOBAPA, €T0 KOJINYECTBA, BEIYUCICHHE
CTOMMOCTH TOBapa.

Bapuasnr 8.

CospaTts knacc 3apmiata. B knacce qomkHbI ObITh IPeACTAaBIEHBI OIS 0K, IPOLEHT Hal0aBKHU, NOJ0XOIHbIH HAJIOT.
Peanm3oBaTe METOBI BEIYHCIICHNS HAUNCICHHON CYyMMBI, BEIYHCIICHHS YIeP)KaHHOH CYMMBI, BEIYHCIICHHS CYMMBI, BEITaBaeMOH Ha
PYKH.

Bapuanr 9.

Co3znatb kitacc Money Juist paboThI ¢ ICHEXXHBIMU CyMMaMH. JIeHeKHasi CyMMa JI0JDKHA OBITh IIPEe/ICTaBIIeHa ABYMs IIOJISIMH LIETIOTO
THIIA: OHO — JUIA pyOJIei, mpyroe — aAist Koreek. Peann3oBats kiacce Money onepanuy CII0KESHUS U BRIYUTAHHS IEHEKHBIX CyMM, a
TaKoke OIEPaIHIo BBIBOJA HA KOHCOJb AEHEKHOI CyMMBI TAKUM 00pa3oM, YTOOB! KOMEHKH OTACISIIUCH OT PyOJIs 3arsToil.

Bapuant 10.

KomrurekcHoe uncito 3axaéres mapoi 1efCTBUTENBHBIX YHcel (a, b). PazpaboTaTh Kitacc KOMIUIEKCHBIX 4rcell. Peanns3oBats
BEITIOJIHEHHE oTieparuii cinoxkenus: (al, bl) + (a2, b2) = (al + al, bl + b2) u Beruuranust: (al, bl) — (a2, b2) = (al —al, bl —b2)
KOMIUIEKCHBIX uncen. Hamucats nporpaMmy, 1eMOHCTPUPYIOIIYIO paboTy € TUM KIaCCOM.

Bapuant 11.

Pa3paboTath Ki1acc 00BEKTOB-BEKTOPOB, 33/1aBAEMBIX KOOPAWHATAMH KOHIIOB B TPEXMEPHOM IIPOCTPAaHCTBE. Peann3oBats oneparyn
CJIOKECHUS U BBIYUTAHHS BEKTOPOB C MOIYyIEHHEM HOBOTO BEKTOPA, BEIYHUCIICHHS CKASIPHOTO MPOU3BEACHHS ABYX BEKTOPOB U
JUIMHBI BeKTOpa. HanmcaTs nporpamMmy, 1€eMOHCTPUPYIOLIYIO paboTy € 3TUM KJIacCOM.

Bapuanr 12.

Pa3paboTats K1acc 00BEKTOB-IIPSMBIX JIMHHI, 33JaHHBIX ¢ IOMOIIBIO YpaBHEHUS y=kx+b , k, b = const. Kimacc nomken comgepxarsb
KOHCTPYKTOp, CO3AAIOLINI 00BEKThI 3aJaHNeM 3HaueHu aTpruOyToB K, b 1 BEIUMCIAIONIHIA 3HaUeHHE BEPTUKAIBHOM KOOPIMHATHI MO
3aJaHHOMY 3Ha4ueHHI0 X. HammcaTs nmporpamMmy, 1€MOHCTPHPYIOLIYIO PabOTy € KIIACCOM.

Bapuanr 13.

Pa3pabotats Ki1acc KOHYCOB, 3aJaHHBIX PaJIyCOM HX OCHOBAaHHS U BbICOTOH. Kiacc qomxkeH conepkaTh KOHCTPYKTOp Kilacca U
METO/Ibl, BEIYUCISIOMINE 00BEM H IIOMIAb TIOBEPXHOCTH (DUTYPBHI.

Bapuant 14.

Pa3paboTats KJ1acc 3IUTHIICOMAOB BPAIIEHH, 3aJaHHBIX CBOUMH IOyocsiMH. Kitace TommkeH comepxarh KOHCTPYKTOP Kjlacca u
METO/IbI, BEIMHUCIIAOMNE 00BbEM U TIIOIAAb TIOBEPXHOCTU (PUTYPBI.

Bapwuanr 15.

Pa3paboTath KJ1acc 3IUTUIICOB, 3aJaHHBIX CBOMMHU ITOIyocsiMU. Kitacc omKeH coepkaTh KOHCTPYKTOP Kilacca M METOJ,
BBIYHCIISAOIIUI TUIOMIAb.

Bapuant 16.

Pa3paborats Ki1acc MPsIMOYTOBHBIX TETPAsAPOB, 3aaHHBIX JUTMHAMH péGep OCHOBaHUS U BEIcoTol. Kitacc momkeH comepxath
KOHCTPYKTOP ¥ METOJ, BEIYUCIISIOMNI 00BEM (PUTYPHL




