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Ha Kypce>) Hroro
Henems 16 1/6
Bun 3anaruit vII PIT vi PIT
Jlexun 16 16 16 16
IIpakTuueckue 32 (32 |32 |32

Konrakrtnas padora (0,2 |02 |02 |0,2
Ha aTTeCTallNU

Uroro ayn. 48 |48 |48 |48
KonraktHast pabora | 48,2 | 48,2 | 48,2 | 48,2
Cam. pabota 59,8 [59,8 159,8 | 59,8

Hroro 108 | 108 [ 108 | 108
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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

Hukn (paznen) OIT: | b1.B

2.1 | TpeGoBaHus K NpeiBAPUTEIbHOI HOATOTOBKE 00y4al0IIerocs:

2.1.1 | CTpyKTyphI 1 alTOPUTMBI 00paOOTKH JaAHHBIX

2.2 | AucuumimHbl (MOIY/IM) U MPAKTHKH, 1JIs1 KOTOPBIX OCBOEHHE JAHHOW JUCHMIIMHBI (MOIYJIs) HEOOX0IMMO KaK
npeaiIecTBYIoONIee:

2.2.1 | TexHOJOTHH POTPAMMHPOBAHHS

2.2.2 | IIpoekTHpOBaHKE U apXUTEKTypa MPOrPaMMHBIX CHCTEM

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

4. CTPYKTYPA U COAEP KAHMUE JUCIUIIJIMHBI (MOAYJIA)

Kon HaunmeHoBaHue pa3/ieioB U TeM /BH] Cemectp | YUacoB | Komneren- | Jlureparypa m 3. pecypest | [Ipakr
3aHATHUSA 3aHATHA/ / Kype 107071 . MOAT.
Paznen 1. Knaccbl 1 00beKTHI
1.1 Wuakancynsiwmst /Jlex/ 4 2 JIT.1 JI1.1 JI1.1 JI1.1 JI1.1
JI1.1J12.7
212233 34 35 56
1.2 Wukancymsiys /TIp/ 4 4 JIL.UJIL.1 J12.7
212233 34 35 D6
1.3 OYyHKINU-YIICHBI KJIacca 4 2 JITL1IL.1 J12.7
/JTex/ 012233 34 35 D6
1.4 OyHkuMu-wieHsl kiaacca /IIp/ 4 4 JI. 111 J12.7
2102233 34 35 D56
1.5 Wukancymsust /Cp/ 4 4 JILUTI1.1 J12.7
212233 34 35 D6
1.6 OyHKumu-wieHs kiacca /Cp/ 4 12 JIT.1IL.1 J12.7
212233 34 35 D6
Paznen 2. [Torumopduszm
2.1 Ieperpyska GpyHKIMi 4 2 JIT.1 JI1.1JI1.1 JI1.1 J12.7
/J1ex/ 212233 34 35 56
2.2 Teperpyska ¢pyakiuit /TIp/ 4 4 JIT.1 JI. U111 J12.7
212233 34 35 D6
2.3 Ileperpyska onepauuit 4 2 JIT.UJI1.1 JI1.1 J12.7
/JTex/ 212233 34 35 56
2.4 ITeperpyska onepanuit 4 4 JI1.1J11.1
Mp/ 212233 34 35 D6
2.5 Ieperpyska ¢pynkiwmii /Cp/ 4 8 JIL. 111
212233 34 35 D6
2.6 Ieperpy3ka onepanwuit /Cp/ 4 8 JI1.1 JI1.1 JI1.1J11.1 JI1.1
212233 34 35 56
Paznen 3. HacnenoBanue
3.1 HacnenoBanue peanuzanuu 4 2 JIT.1JI.1 JI.1JI1.1 J12.7
/JTex/ 212233 34 35 D6
32 HacnenoBanue peanuzanuu 4 4 JIT.1JIL1JIL.1 JI2.7
Mp/ 212233 34 35 D6
33 HacnenoBanue unrepdericon 4 2 JI1.1JIL.1 JI1.1J11.1 JI1.1
/JTex/ 212233 34 35 D56
34 Hacnenosanue unrepdeticon /TIp/ 4 4 JIL.1 JIL.UJIL.1 JI1.1
212233 34 35 D6
3.5 OTHoOLIEHHU MEXIY KilaccaMu 4 2 JIL.TJIL. U111 JIT.
/JTex/ 212233 34 35 D6




3.6 OtHommenns Mexny knaccamu /TIp/ 4 4 JI.1 1111 J12.7
3132 33 54 35 56

3.7 Juarpamma kiaccoB /Jlek/ 4 2 JI.1JIL.1 JI.1J11.1 J12.7
013233343536

3.8 Huarpamma knaccos /IIp/ 4 4 JILLTJIL I T

D133 94 3556

39 HacnenoBanue peanuzanuu /Cp/ 4 12 JIT.1 JI1.111.1 JI1.1
3132 33 34 35 56

3.10 Hacnenosanue unrepdeticos /Cp/ 4 6 JIT.1JIL.UJI1.1 J11.1
013233343536

3.11 OTtHomeHne Mexay knaccamu /Cp/ 4 5 JIL.TJI1.1 JI1. 1111 JI1
013233343536

3.12 Juarpamma kinaccos /Cp/ 4 4,8 JIL.1 JILUJIL.1 111
313233 34 35 56

Paznen 4. [IpomeskyrouHnasi aTrecraums

4.1 3auér /KA/ 4 0,2 JIT.TJI1.1 JIL. LT JI1.1 J12.7

013233343536

5. OHEHOYHbIE MATEPHAJIbI

5.1. KonTpoabHbIe BONPOCHI U 3aJaHUS

Crucok BOIIPOCOB IO AUCHUILIINHE

1. OOBeKTHas MOAENTH MPEAMETHOH 00JIaCTH KaK COBOKYIMHOCTh METOIOB, CPEICTB M CHOCOOOB MONYUIEHUS, XPaHCHHS,
nepepadoTKu HH(POPMALIHH.
OOBEKTHO-OpPHEHTUPOBAHHOE NPOrPAMMHUPOBAHUE U TII00ATbHBIE KOMIIBIOTCPHBIE CETH.

3. OOBeKT KaK a0CTpaKIHs MPEAMETHONH 00JaCTH M €ro COCTAaBHBIC YaCTH.

4. OOBEKTHO-OPUEHTHPOBAHHOE IIPOTPAMMHUPOBAHHE KaK COBPEMEHHOE IIPOrPaMMHOE CPEACTBO PEIICHHUS MPAKTHIECKHUX
3ajau.

5. JlaHHBIC-4JICHBI KJTacca KaK 3JIeMEHTHI HH(QOPMAIIMOHHOW CHCTEMBI.

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

7. KoHcTpykTOpHl KiTacca Kak CpecTBa CO3JaHHs MHPOPMAIIMOHHON CHCTEMBL.

8. CpoiicTBa KiTacca Kak Cpe/ICTBa MaHHUITYIHPOBAHUS TAHHBIMH HH()OPMAIIMOHHOW CHCTEMBI.

9. BupryansHele (QYHKINHM Kak OJHA M3 pealn3alnii COBPEMEHHON TEXHOIOTHH IPOrpPaMMHPOBAHHUS.
10. COKpBITHE METOAOB KaK OIWH U3 BAPHAHTOB IIPUMEHEHHS TEXHOJIOTHH OOBEKTHO-OPHEHTHPOBAHHOTO
IPOrpaMMHUPOBAHHUS.

11. Ieperpy3ka MeTOJIOB KaKk OJHA M3 pean3alnii COBPEMEHHON TEXHOJIOTHH IPOTPaMMHPOBAHHSI.

12. [Teperpy3ka omepanuii Kak OJHa U3 peaTu3aluii COBPEMEHHON TEXHOJIOTHUH MPOTrPaMMHUPOBAHUS.

13. [onsatue unTepdeiica.

14. HacnenoBanue kinaccoB Kak oJHa U3 pean3aluii 00beKTHO-OPUEHTUPOBAHHOTO MIPOrPaMMUPOBAHMS.
15. Bunpl HacneqoBaHUs KIIacCOB.

16. [NonsaTne HacnemoBanus MHTEPHEHCOB.

17. [ToHsATHE HacneIOBaHUS peAU3aLUHL.

18. OmnpeneneHne abCTPaKTHOTO Kilacca.

19. OmnpenencHne abCTpaKTHBIC METOJA.

20. CyIIHOCTh U Ha3HaYeHHE KOHCTPYKTOpa MPOU3BOAHOTO Kiacca.

21. CyILIHOCTh U peanu3alus ynpaBieHHs MpaBaMy J0CTyIa K YiIeHaM Kiacca.

22. [MonsATHE OOBEKTHOW MOJICIIN TPEIMETHON 00IaCTH.

23. O06001eHne KaK pa3HOBUIHOCTh OOBEKTHOW MOJEIH.

24. 3aBUCUMOCTh KaK Pa3HOBUIHOCTh OOBEKTHOW MOJCIIH.

25. Acconuanys Kak pa3HOBUJHOCTb OOBEKTHOH MOJENH.

26. Arperamusi Kak pa3HOBUIAHOCTh OOBEKTHOW MOJIEITH

CIHCOK 3aJaHHMi 110 JUCIUIIINHE

1. Omnmcats Kilace, peann3yomuil ctex. HammcaTs mporpaMMy, HCIONIB3YIOIIYIO 3TOT KJIAacc A MOAETHpOBaHUsS T-
00pa3HOTro COPTUPOBOUHOTIO y371a Ha »kene3Hoi gopore. [IporpaMMa qomKHA pa3fenaTh Ha [Ba HAIIPaBIEHHs COCTaB, COCTOSILIUN U3
BaroOHOB JBYX THITOB (Ha Ka)kK/10€ HaNpaBJIeHHE (GOPMHUPYETCS COCTAaB U3 BarOHOB OJJHOTO THIIA).

2. Onmcatp KJIacc, pealn3ynmi OuHapHOoe JIepeBo, 00aaaoiiee BO3MOKHOCTHIO J00aBICHUST HOBBIX JJIEMEHTOB,
yIaJIeHus CYIECTBYIONIHNX, TOMCKA 3IeMEHTa [0 KIIF0UY, a TAKXKe MOCIIe[0BaTeIbHOTO JOCTya KO BceM aneMeHTaM. HamucaTs
IporpaMMy, UCTIOIB3YIOLIYIO 3TOT KJIacC I IPeICTaBIeHHs aHTTI0-PYCCKOTO CIOBapsI.

3. IMocTpouTts cHCTEMy KJIACCOB ISl ONMMCAHUS IUIOCKUX T€OMETPHUYECKHX (QUTyp: Kpyra, KBamparta, IpsSMOYTOJbHUKA.
IIpexycMOTpeTs METOBI AT CO3MAHUS 00BEKTOB, IEPEMEIIEeHHS Ha TNIOCKOCTH, N3MCHEHHS Pa3MEpOB U BpaIleHHs HA 3a1aHHBIN
yron. Hanucats nporpammy, 1eMOHCTPUPYIOIIYIO pabOTy C STUMH KJIaCCaMH.

4. IMocTpouts omnmcaHme Kiacca, CojepKamiero HHGpopManrio 0 MOYTOBOM ajapece opraHm3anuu. IIpexrycMorpeTs
BO3MOJKHOCTB Pa3/IeIbHOTO H3MEHEHHS COCTAaBHBIX YacTeH agpeca, CO3aHNs M YHHITOXKEHHUS 00BbEKTOB 3TOro Kiacca. Hanmcats




MpOTrpaMMy, IEMOHCTPHPYIOIIYIO PabOTy C ITUM KIIACCOM.

5. CocTaBHTh ONHKCAHUE KIIacca JUIS MPEICTABICHHUS KOMIUICKCHBIX uncel. OOeclieunuTh BBITIOIIHEHUE ONEPAIMil CII0KCHNS,
BBIYUTAHUS W YMHOXXEHHSI KOMIUIEKCHBIX gHcell. Hammcats mporpaMmy, 1eMOHCTPHPYIONIYIO PadOTy C 9TUM KIaCCOM.
6. CocTaBuTh ONMMCAHUE KiIacca I 0OBEKTOB-BEKTOPOB, 33/1aBAEMBIX KOOPAWHATAMU KOHIIOB B TPEXMEPHOM

npoctpancTBe. OOeCeuuTh ONepaluy CI0KEHUS U BBIYUTAHUS BEKTOPOB € MOIYYEHHEM HOBOT'O BEKTOPA (CyMMBI WIIU PAa3HOCTH),
BBIYHCIIEHHS CKAJIIPHOTO MPOU3BEAEHH ABYX BEKTOPOB, JUIMHBI BEKTOPA, KOCHHYCA yIiia MeX 1y Bektopamu. HanucaTs nporpammy,
JEMOHCTPHPYIOILYIO PaOOTY C 3THM KIIACCOM.

7. CocTaBUTh ONUCAHUE KJIacca MPSIMOYTONBHUKOB CO CTOPOHAMH, MapajieIbHBIMU OCSIM KoopAauHaT. IIpenycMoTrpeTs
BO3MOKHOCTb NT€PEMELIECHUS] IPSIMOYTOJbHUKOB Ha MIIOCKOCTH, M3MEHEHUE Pa3MEPOB, IOCTPOEHHE HAUMEHBILETO NPSMOYTOJIbHUKA,
COZIepIKAIIeTo /1B 3aJaHHBIX IPSIMOYTOJIBHUKA, F IPSAMOYTOJIBHIKA, SBIIOIIET0Ccs 00mIel JacThio (TlepecedeHneM) IBYX
HIPSMOYTOJIBHUKOB.

8. CocTaBUTh OMMCaHUE Kiacca JUIs ONpelesIeHUs] OTHOMEPHBIX MAacCHBOB IIENbIX 4rcen (BeKTopoB). IlpexycMoTpeTsh
BO3MOXKHOCTb 00OpaleHHs K OTASIBHOMY JIEMEHTY MacCHBa C KOHTPOJIEM BBIXO/1a 32 IIPE/IeIIbl MACCHBA, BO3MOXKHOCTh 331aHUS
TPOX3BOJIBHBIX TPAHMI] HHIEKCOB IIPH CO3AAHIH 00BEKTa, BO3SMOXKHOCTD BBITIOHEHNUS OTIEPAITHH TIO3IEMEHTHOTO CIIOXKEHUS U
BBIYMTAHUS MACCUBOB C OJMHAKOBBIMU IPaHUI[AMU UHAEKCOB, YMHOXKEHHS U JISTICHUS BCEX 2JIEMEHTOB MacCHBa Ha CKaJsip, BBIBOJA
Ha 9KpaH dJIEMEeHTa MacCuBa M0 33JaHHOMY MHEKCY, BBIBOJA Ha SKpaH BCero Maccupa. Hamucats nmporpammy, 1€MOHCTPHPYIOLIYIO
paboTy ¢ 3TUM KJIaCCOM.

9. CocTaBuUTh ONMCAHUE Kiacca JUI ONpENesICHHsI OMHOMEPHBIX MAacCHBOB CTPOK (pukcmpoBaHHOW JnHEL [IpexycMoTpeTs
BO3MOKHOCTb 00palleHHs K OTAENbHBIM CTPOKaM MacCHBa 10 MHAEKCaM, KOHTPOIIb BBIXOA 3a MPEAEIbl MACCUBA, BHITIOIHEHUS
olepalyii MO3IEMEHTHOTO CIIEILICHHS IBYX MaCCHBOB C 00pa30BaHHEM HOBOTO MACCHBA, CIMSHUS ABYX MAaCCHBOB C HCKIIIOUCHHUEM
MOBTOPSIOIINXCS JJIEMEHTOB, BBIBOJ] Ha SKPaH IeMEHTa MacCHBa 110 33JaHHOMY MHIEKCY M Bcero MaccuBa. Hammcats mporpammy,
JEMOHCTPHUPYIOLIYIO PaboTy C 3THM KJIACCOM.

10. CocTaBUTh ONUCAHUE KJ1acCa MHOTOYJIEHOB OT OJHOI MEpeMEHHOMH, 3ajaBaeMbIX CTENEHbI0 MHOTOYJIEHA U MacCUBOM
K03 punueHToB. [IpexycMoTpeTh METO B JUTS BEIYHCIICHNS 3HAYCHISI MHOTOUWICHA JUTS 33JaHHOTO apTyMEHTa, OTIePaIliH
CIJIOKCHUS, BRIYUTAHUS M YMHOKEHHS MHOTOWICHOB C ITOJyYCHHEM HOBOT'O 00BEKTa-MHOTOUIEHA, BEIBOM Ha SKPaH ONMUCAHUS
MHOTOUJICHA

5.2. Tembl NUCbLMEHHBIX PadoT

Pedepatnt

DopMOit OCYIIECTBICHHUS KOHTPOJIS BEITOTHEHHUS CAMOCTOSTEIEHOM PadOTHI ABIIETCS TIOATOTOBKH peepaToB Ha aKTyalbHBIC
TEMBI, T. €. H3y4IEeHHUE C IOMOIIBIO0 HAYIHBIX METOIOB SIBICHUI U MPOIIECCOB, aHATM3a BIUSHUSA HAa HUX PA3INYHBIX (JaKTOPOB, a
TaKxKe, N3y4eHUE B3aUMOCHCTBUS MEXKY SIBJICHUAMH, C LIEJIBIO OJIy4CHHUs! YOS IUTEIbHO IOKA3aHHbIX U MOJIE3HBIX IS HAYKH U
MPAKTHKU PEIICHHH ¢ MAaKCHMAITBHBIM 3 (heKToM.

Lens pedepata — onpepeneHre KOHKPETHOTO 0OBEKTA M BCECTOPOHHEE, TOCTOBEPHOE U3YUCHUE €T0 CTPYKTYPHI, XapaKTePHUCTHK,
CBsI3eil Ha OCHOBE Pa3pa0dOTAaHHBIX B HAyKE MPUHIMIIOB U METO/IOB MO3HAHMS, a TAK)Ke MOJyYSHHE TOJIE3HBIX JUIsl e TEIbHOCTH
YeJI0BEKa Pe3yNbTaTOB, BHEPEHUE B IPOU3BOACTBO C AaNbHEHIINM 3 deKToM.

OCHOBOH pa3pabOTKH KKI0H TEMBI SBIISETCS METOOIOTH, T. €. COBOKYITHOCTh METOJIOB, CIIOCOOOB, IIPHEMOB 1 HX OIIpeIeIcHHAs
MOCJIeI0BATENBHOCTD, IPHHATAS IIPH Pa3pad0TKe HAYYHOTO HCCIICA0BAHNUS. B KOHEYHOM cueTe, MEeTOJONIOT U — 3TO CXeMa, ILIaH
pelIeHNs MOCTaBJICHHONW HayqYHO-HCCIIEJOBATEIbCKOM 3a1a4H.

ITpomecec MOATOTOBKH pedepaT COCTONUT U3 CICAYIONINX OCHOBHBIX ATAIlOB:

1. B16op TeMbI 1 000CHOBaHHE €€ AKTYaTbHOCTH.

2. CocraBienue 6ubanorpaduu, 03HaKOMJICHHUE C 3aKOHOJATeNbHBIMU aKTaMU, HOPMATUBHBIMHU TOKYMEHTaMHU U JPYTUMHU
HCTOYHHKAMH, OTHOCSIIIIMHUCS K TEME IPOEKTa (paboThl).

3. Pa3zpaboTka anroputma HUcciIenoBaHus, (OPMUPOBAHIE TPEOOBAHM K HCXOIHBIM TaHHBIM, BEIOOP METOJIOB H
MHCTPYMEHTANBHBIX CPEJICTB aHAIN3A.

4. Coop (pakTHIECKOr0 MaTepHraa.

5. O6paboTKa 1 aHATTN3 TIOTYYCHHOW HHPOPMAITUK ¢ TIPUMEHEHHEM COBPEMEHHBIX METOIOB aHAIH3A.

6. @opMyaHPOBKA BEIBOAOB M BEIPAOOTKA PEKOMEH IAITHA.

7. Ochopmiierne paboOThI B COOTBETCTBUH C YCTAHOBJICHHBIMU TPEOOBAHUSIMU.

TeMms! pedepaton

[TarrepHsI.

OOBEKTHOE MMPOECKTUPOBAHHE.

bubnnorexa BU3yalbHBIX KOMIOHEHTOB.

Cratuueckue METOABI U MOJSL.

MynbTunnargopMeHHOE TPOrpaMMHOE 0OecCTICueHHE.

ITpumenenue OOII B RAD-moznenu.

IMpumenenne OOII B KommonentHo# mogenu xkoHcTpyuposanus [10.
Texnonorusa NET.

PN LD =

5.3. ®oHa OLIEHOYHBIX CPEICTB

OI11eHOYHBIE CPEICTRA IS IPOBEICHHS MTPOMEKYTOUHOM U TEKYIIeH aTTecTallii 00yJalOIIMXCsl MPUIararoTes K padouei
nporpamMmMe. OIEeHOYHBIE U METOMUECKUE MaTepHalibl XpaHATCS Ha Kadenpe, o0ecreunBaroniell pernoaaBanue TaHHON
JUCHUTUTAHBI (MOAYIS), @ TAK)KE pa3MEIIeHBI B 2JIEKTPOHHAst 00pa30BaTeNIbHOM cpelle akaJleMIH B COCTaBE COOTBECTBYIOIIETO Kypca
URL: eios.imsit.ru.

5.4. IlepeyeHb BHIOB OIIECHOYHBIX CPEACTB




3amanus co cB00OHO KOHCTpYHpyeMbIM oTBeToM (CKO) mpeamnonaraer cocTaBieHre pa3BepPHYTOr0 OTBETa Ha TEOPETHUECKHUIMA

BOIpoC. 3a/iaHKe ¢ BEIOOPOM ofHOTO BapuaHTa oTBeTa (OB, B 3a1aHNK JaHHOTO THIIA NPEIaracTcsi HECKOJIBKO BapUAHTOB OTBETA,
Cpear KOTOPBIX OJMH BEPHBIA. 3aaHus co cBOOOIHO KOHCTpyHpyeMbIM oTBeToM (CKO) mpeamonaraer cocTaBieHHe pa3BepHYTOTO
OTBETA, BKIIOYAIONIETO TIOJTHOE PEIICHHUE 33/1a4H C TIOSICHEHUSIMH.

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

6.1. Pexomenayemasi iureparypa

6.1.2. JlonoHUTEILHAS JINTEPATypa

ABTOpBI, COCTaBUTEIHN

3arnaBue

W3nmarenscTBO, TOI

JI2.1 |Koctukos HO.A., Ocob6ennoctu si3pika C# 5.0 .NET Mocksa: OOO "HayuHo-u31aTeNbCKHiA IEHTP
MoxkpsikoB A.B. FRAMEWORK 4.5: YuebHo-MeTouuecKast HUH®PA-M", 2015, URL:
JUTepaTypa http://znanium.com/catalog/document?
1d=150647
JI2.2 |Ilaxwu B. H., OOBEKTHO-OPUEHTUPOBAHHOE Mocksa: UzmarensctBo "®OPYM", 2020,
3arBo3nkuHA A.B., nporpamMMmupoBaHue Ha Visual Basic B cpexne URL.: https://znanium.com/catalog/document?
CocuoBuxkos I'. K. Visual Studio .NET: Yue6Hoe nocobue 1d=354206
JI12.3 | I'ypukos C. P. BBenenue B mporpammupoBanue Ha s3bike Visual | Mocksa: Mznarenscteo "®@OPYM", 2020,
C#: YuebHoe mocobue URL.: https://znanium.com/catalog/document?
id=359377
JI2.4 |Ky3un A. B., [TporpammupoBanue Ha si3bike Cu: CnpaBounuk: | MockBa: Uznarensctso "®@OPYM", 2020,
Yymakona E. B. VYdebHOe mocodne URL: http://znanium.com/catalog/document?
1d=362870
JI2.5 | XopesIl. b. OOBEKTHO-OPUEHTHPOBAHHOE Mocksa: UznatensctBo "®OPYM", 2021,
IporpaMMHUpPOBaHHE ¢ mpuMepamMu Ha C#: URL: http://znanium.com/catalog/document?
YuebOHoe mocobue 1d=365883
JI2.6 | benepaunosa O.U., Cosznanne MpUIIoKeHUH 0a3 TaHHBIX B Cpelie Mocksa: OOO "HayuHo-u31aTeNnbCKHiA IEHTP
Muneesa T.A. Visual Studio: Yuebnoe mocodue HUHOPA-M", 2021, URL:
http://znanium.com/catalog/document?
1d=373660
JI2.7 |bapanoBa U. B., OOBEKTHO-OPUEHTHPOBAHHOE Kpacnosipck: Cubupckuii heaepanbHbIit
Bapanos C.H. nporpamMmupoBanue Ha C++: YaeOHuK yHuBepcurert, 2019, URL:
http://znanium.com/catalog/document?
id=380554
6.2. DjIeKTPpOHHBIE YueOHbIE U3TAHUA U WIEKTPOHHBIE 00pa30BaTeIbHbIE PeCypPChI
D1 | HTepHET YHUBEPCUTET HHPOPMAITMOHHBIX TEXHOIOTHH. - PeskuM moctyna: https://www.intuit.ru/studies/courses
32 | EcTecTBeHHO-HAay4HBIH 00pa3oBaTeNbHbII mopTan . - Pexkum nocryna: http://www.en.edu.ru/
33 | DnekTpoHHas OubNIMOTeYHAast cucTeMa Znanium . - Pexxum moctyma: http://znanium.com/
24 | Dnextponnsie pecypcerl Akagemun UMCHUT . - Pexum goctymna: http:/eios.imsit.ru/
35 | OnexrponHas 6ubnuoreunas cucrema Ibooks . - Pexxum noctyma: http://www.ibooks.ru
26 | DnextponHas oubmmoreyHas cucrema BOOK.ru . - Pexxum goctyna: http://www.book.ru
6.3.1. JIunieH3MOHHOE ¥ CBOOO/IHO pacIpOCTPaHsieMoe POrpaMMHoe o0ecreyeHne, B TOM YHicjie 0Te4eCTBEHHOT0
NpPOU3BOJCTBA
6.3.1.1 | Windows 10 Pro RUS Omneparmanas cuctema — Windows 10 Pro RUS Tloammcka Microsoft Imagine Premium — Order
Nel143659 ot 12.07.2021
6.3.1.2 | Google Chrome Bpay3ep Google Chrome IIporpammuoe obecrnedenue o nunersunn GNU GPL
6.3.1.3 | Mozilla Firefox Bpaysep Mozilla Firefox IIporpammuoe obecnieuenue no nuiensua GNU GPL
6.3.1.4 | LibreOffice Oc¢ucnsrit maker LibreOffice ITporpammuoe obecnieuenne no muien3uu GNU GPL
6.3.1.5 | Notepad++. TekroBslit pegaxrop Notepad++. ITporpammuoe obecnieuenne no muien3uu GNU GPL
6.3.1.6 | MS Visio Pro 2016 WnTerpupoBannas cpenna paspadborku Microsoft Visio mpodeccnonansnsiit 2016 IToamucka
Microsoft Imagine Premium — Order Ne143659 ot 12.07.2021
6.3.1.7 | MS Visual Studio Pro 2019 Cpena pa3padotku Microsoft Visual Studio Professional 2019 TTomnucka Microsoft Imagine
Premium — Order Ne143659 ot 12.07.2021
6.3.2. Ilepeuyennb npodeccnoHaAIbHBIX 023 JAHHBIX M MH()POPMALMOHHBIX CIIPABOYHBIX CHCTEM
6.3.2.1 | ABOUT THE UNIFIED MODELING LANGUAGE SPECIFICATION https://www.omg.org/spec/UML
6.3.2.2 | UCO MexmyHapoHasi OpraHu3aIisi o CTaHaapTH3anuy https://www.iso.org/ru/home.html
6.3.2.3 | POCCTAHJAPT ®enepanbpHOE areHTCTBO MO TEXHUYECKOMY PETYJIUPOBAHUIO U METPOJIOTHH
https://www.gost.ru/portal/gost/
6.3.2.4 | Konexc — IIpodeccnonanbHble cripaBouHble cucTeMsl  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




