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CornacoBaHo ¢ npeacTaButTensiMu padorogarenet Ha 3aceqanun HMC, npotoxon Ne9 ot 17 anpens 2023 r.

Ipencenarens HMC npod. [TaBenko H.H.



1. HEJIX OCBOEHUSA JTUCIIUITIJIMHBI (MOAYJIS)

1.1 | 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. O0mas yctaHoBKa Ha
€aMOCTOSITeJIbHOE OBJIaJieHHEe KYPCOM
1.1 VcranoBounas nexiusg /Jlex/ 2 2 JI1.1 JI1.1 J11.1 J11.1 JI1.1
J1.1J12.7
313233343536
1.2 WHKancynsamys, moauMopQusM, 2 34 JI1.1JI1.1 JI1.1 JI1.1 J11.1
HacnenoBanue /Cp/ JI1.1J12.7
013233343536
Paznen 2. Kinacebl 4 00beKThI
2.1 Wukancymsiys /JIex/ 3 2 JIL.1 JI1.1 JI1.1 J11.1 JI1.1
JI1.1J12.7
013233343536
2.2 Wnxkancynsmus /TIp/ 3 2 JIJIL.1 J12.7
013233343536
2.3 Wukancymsus /Cp/ 3 4 JILTI1.1 J12.7
013233343536
2.4 OyHKIMU-YIEHB] KIacca 3 0 JI1.111.1 J12.7
/TTex/ 013233343536
2.5 OyHkunu-wieHsl kiacca /IIp/ 3 0 JI.I1.1 J12.7
313233343536
2.6 OyHkn-wIeHs! kinacca /Cp/ 3 8 JI.JIL.1 J12.7
013233343536
Pasnen 3. [lonumopduszm
3.1 Ieperpyska GpyHKIHI 3 0 JILL1JIL VI JI1.1 J12.7
/JTex/ 013233343536
3.2 [eperpy3ka ¢pynkuuii /I1p/ 3 2 JIL.1JILUIL.1 J12.7
313233343536
33 Ieperpyska ¢ynkiuii /Cp/ 3 4 JIL. 1111
013233343536
34 Ileperpyska onepauuit 3 0 JILL I JIL.1 J12.7
/JTex/ 013233343536
3.5 Ileperpyska onepanuit 3 2 JIT.JILA
Mp/ 013233343536
3.6 Ieperpyska omepanutii /Cp/ 3 8 JI1.1JIL.1 JI1.1J11.1 JI1.1
013233343536
Pasnen 4. HacienoBanue
4.1 HacnenoBanue peanusanuu 3 2 JIT.1 JI1.1 JI1.1J11.1 J12.7
/JTex/ 013233343536




4.2 HacnenoBanue peanuszanuu 3 2 JI1.1 JI1.1J11.1 J12.7
Mp/ 3132 33 54 35 56
4.3 Hacnenosanue peanuzaiuu /Cp/ 3 8 JIL.1JI I 1 111
013233343536
4.4 Hacnenosanue unrepdeticon 3 0 JIL.TJI1.1 JI1. 1111 JI1.
/TTex/ 013233343536
4.5 HacnenoBanue unrepdeticon /IIp/ 3 0 JILJI I I
3132 33 34 35 56
4.6 Hacnenosanue unrepdeticos /Cp/ 3 8 JIT.1JIL.UJI1.1 J11.1
013233343536
4.7 OTHOIIEHHS MEXY KIIacCaMu 3 0 JIL.TJIL. U111 JIT.
/JTex/ 013233343536
4.8 OtHomeHust mexxay kinaccamu /I1p/ 3 0 JIT. 1 JIT. I J12.7
313233 34 35 56
4.9 OTHomeHre Mexay kmaccamu /Cp/ 3 8 JI.1JIL.1 JI1.1J11.1 JI1.1
013233343536
4.10 Juarpamma kiaaccos /JIex/ 3 0 JI1.1 JI1.1 JI1.1J11.1 J12.7
313233 54 35 56
4.11 Juarpamma knaccos /IIp/ 3 0 JIL.1JI I 1 111
3133 34 35 26
4.12 Juarpamma kiaccos /Cp/ 3 8 JI1.1 JI1.1J11.1 JI1.1
013233343536
Pasnea S. Ilpome:kyTrouHasi arTecTanust
5.1 3auér /KAD/ 3 0,2 JI1.1 J11.1 JI1.1J11.1 JI1.1 J12.7

5. OHEHOYHBIE MATEPHAJIBI

5.1. KouTpoabHbIe BONPOCHI U 3aJaHUS

Crucok BOIIPOCOB MO AUCHHUILIIMHE

1.

OOBeKTHas MOAENb PEAMETHOH 00JIaCTH KaK COBOKYMHOCTh METOIOB, CPEACTB U CHOCOOOB MONYUYCHUS, XPaHCHHUS,

nepepaboTKu UH(OPMALIHH.

2. OOBEKTHO-OpPHEHTUPOBAHHOE NPOrPAMMHUPOBAHUE U TJI00ATBbHBIE KOMIIBIOTCPHBIE CETH.

3. OOBeKT KaK a0CTpaKIHs MPEIMETHOH 0OJaCTH M €ro COCTaBHBIE YaCTH.

4. OOBEKTHO-OPUEHTHPOBAHHOE TIPOrPAMMHUPOBAaHHE KaK COBPEMEHHOE IIPOrPaMMHOE CPEJCTBO PEIICHUS NMPAKTHUECKUX
3ajau.

5. JlaHHBIe-4JICHBI KJTacca KaK 3JIEMEHTHl HH()OPMAIIMOHHOW CHCTEMBI.

6. Mertoms! K1acca Kak CpefcTBa JOCTyNa K JaHHBIM MH()OPMAIIOHHOW CHCTEMEI.

7. KoHcTpykTOpHl KiTacca Kak CpeacTBa CO3JaHHs MHPOPMAIIMOHHON CHCTEMBI.

8. CBolicTBa Ki1acca KaK CPeJCTBA MaHHUIIYJIMPOBAaHHS JaHHBIMU WH()OPMAIMOHHON CHCTEMBI.

9. BupryansHEIe (QYHKINHM Kak OJHA M3 pealn3alnii COBPEMEHHON TEXHOIOTHH IPOrpaMMHPOBAHHS.
10. COKpBITHE METOOB KaK OJWH U3 BAPHAHTOB IIPUMEHEHUS TEXHOJIOTHH 0OBEKTHO-OPHEHTHPOBAHHOTO
HIpOrpaMMHUPOBAHHS.

11. [eperpyska MeTOJOB KaKk OJHA M3 peaN3alyii COBPEMEHHON TEXHOJIOTHH IPOrPaMMHPOBAHHSI.

12. Ileperpy3ka omepauuii Kak OfHa U3 peaau3alliii COBPEMEHHON TEXHOJOIMH IPOTrPaMMUPOBAHUS.

13. [Tonsatue untepdeiica.

14. HacnenoBaHue KJ1accoB Kak OJlHA M3 peann3aliil 00beKTHO-OPUEHTHPOBAHHOTO NPOIPAMMHUPOBAHUSL.
15. Bunpl HacnenoBaHus KIaccoB.

16. INonsTue HacnenoBaHUs MHTEP(dEICOB.

17. IonsTue HacoeqOBaHMS peaTU3aliH.

18. Omnpenenenne abCTPaKTHOTO Kiracca.

19. Omnpenenenne abCTpaKTHBIE METOAA.

20. CyILIHOCTh U Ha3HaYeHHE KOHCTPYKTOPa MPOU3BOAHOTO Kiacca.

21. CymHOCTb U peanu3alys ynpaBieHus paBaMH JOCTYNa K 4jeHaM Kiacca.

22. [TonsATHE OOBEKTHOW MOJIENIN TIPEIMETHON 00IaCTH.

23. O06001IeHne KaK pa3HOBUIHOCTh OOBEKTHOW MOJEIH.

24. 3aBUCHUMOCTh KaK Pa3HOBUIHOCTh OOBEKTHOW MOJEIIH.

25. Acconpnanys Kak pa3HOBHIHOCTb OOBEKTHONW MOJIEIH.

26. Arperamusi Kak pa3HOBUIAHOCTh OOBEKTHOW MOJETH

CIucoK 3aIaHAi 10 JUCITUTIIMHE

L.

Omnucats Kiace, peanu3yromuil crex. HamucaTs mporpaMMy, HCTIONIB3YIOILYKO 3TOT KJIacc A MOAENHpoBaHUs T-

06pa3H0r0 COPTHPOBOYHOTO y3Jj1a Ha xenemoﬁ'nopore. HporpaMMa JOJDKHa pasaC/isiTb Ha ABa HAIIPaBJICHUS COCTaB, COCTOSIIUHN U3
BaroHoB ABYX THUIIOB (Ha KaXX10€ HAIIpaBJICHUC (i)OpMI/IpyeTCSI COCTaB U3 BaroHoB OAHOI'O TI/Il'Ia).




2. Omnucats Kilace, pealnnu3yomuil OHHapHOe AepeBo, 00Iafarolee BO3MOXKHOCTRIO JOOABIEHH HOBBIX 3JIEMEHTOB,
yAaJeHHUs CYLIECTBYIONIMX, TOUCKA 3JIEMEHTa MO KIIF0UY, a TAaKKe NOCIIEe0BATENLHOTO I0CTYa KO BceM 3i1eMeHTaM. Hamucats
HPOTrpaMMy, UCIIONB3YIOLIYI0 3TOT KJIACC AJISL IPEICTABICHNS aHITIO-PYCCKOTO CIOBAPSL.

3. IMocTpouts cucTeMy KJIACCOB IJISL ONMMCAHUS INIOCKUX T€OMETPUYECKHX (PUTyp: Kpyra, KBajparta, IpSMOYTOJIbHUKA.
[pexycMoOTpeTh METOBI UL CO3JIaHHsl 00BEKTOB, IIEPEMEILEHHS Ha INIOCKOCTH, U3MEHEHHS pa3MEepOB 1 BPALLECHUS Ha 3a/IaHHbBIH
yroin. Hanmcats nporpammy, Z€MOHCTPHPYIONIYIO paboTy C 3THMH KJIacCaMu.

4. IMoctpouTts ommcaHme Kiacca, COAepKamero HHGOPMALHUIO O MOYTOBOM ajpece opranmsanud. [IpexycmoTpers
BO3MOKHOCTB pa3/IeIbHOTO N3MEHEHHS COCTaBHBIX YacTel agpeca, CO3MaHHs U YHHITOXKEHUSI 00BbEKTOB 3TOro kiacca. HamucaTs
HpOrpamMMy, AEMOHCTPUPYIOLLYIO pabOTy C 3THM KIIACCOM.

5. CocTaBUTh OMMCaHUE Kiacca U MPEACTaBICHUS KOMIUIEKCHBIX yrcen. OOeceunTh BHIMOTHEHUE OTICpaIiid CIIOKCHHS,
BBIUUTAHUS U YMHOKEHUSI KOMIUIEKCHBIX yHces. HammcaTs mporpaMMy, IEMOHCTPHPYIOIIYIO Pa0OTY ¢ 3TUM KJIACCOM.
6. CocTaBUTh ONHCcaHUe Kiacca sl 00BEKTOB-BEKTOPOB, 33JaBAEMbIX KOOPAMHATAMU KOHLIOB B TPEXMEPHOM

npoctpancTBe. OOECICUUTD ONIEPALIUH CII0XKECHHUS M BBIYUTAHHUS BEKTOPOB C TIOJIYYCHUEM HOBOT'O BEKTOPA (CYMMBI WJIH PAa3HOCTH),
BBIUUCIICHHS CKAISPHOTO MPOU3BEIICHNUS IBYX BEKTOPOB, JITUHBI BEKTOpa, KOCHHYCa YIiIa MeXIy BekTopamu. Hamrcats nmporpaMmy,
JIEMOHCTPHPYIOIILYIO PadOTy € 3TUM KIIACCOM.

7. CocTaBUTh OMKMCaHHE Kacca MPSMOYrOJILHUKOB CO CTOPOHAMM, HMapajUIeIbHBIMH OCSIM KoopauHAT. [IpenycMoTpeTh
BO3MOXKHOCTb TIEPEMEIICHHS IPSMOYTOJIbHUKOB Ha TUNTOCKOCTH, M3MEHEHHE Pa3MepOB, IIOCTPOSHIE HAMMEHBIIIETO MPSIMOYTOJIbHUKA,
COJIEpKAIIETo JBa 3aJaHHBIX MPSMOYTOJIBHUKA, U IPSIMOYTOJIBHUKA, SBIISTIOMIETOCS O0IIeH YacThio (MepeceueHueM) IBYyX
OPSMOYTOJIBHUKOB.

8. CocTaBUTh OMKMCaHHUE Kacca JUIs ONPEIeICHUs] OTHOMEPHBIX MAaCCHBOB IIENBIX 4rcen (BeKTopoB). IIpeaycMoTpeTh
BO3MOYKHOCTH OOpAIIeHHUs K OTIEIEHOMY dJIEMEHTY MacCHBa C KOHTPOJIEM BBIXOJIa 32 MPEJENIbl MACCHBA, BO3MOXKHOCTH 3a[aHHS
MPOU3BOJIBHBIX TPAHUL] HHAEKCOB MPHU CO3JaHUU 00BEKTa, BO3MOKHOCTD BBIITOIHEHHUS ONEPALMiA TOIEMEHTHOTO CIIOKEHHS U
BBIYUTAHUSI MACCHBOB C OJIMHAKOBBHIMH I'PAHHIIAMHU MHICKCOB, YMHOKEHHS U ICICHUS BCEX AJIEMEHTOB MacCHBa Ha CKaJIsIp, BHIBOIA
Ha 9KpaH dJIEMEHTa MacCHBa IO 33JJaHHOMY WHJIEKCY, BBIBOJIA Ha 3KpaH Bcero MaccuBa. Hamucath mporpamMmy, 1eMOHCTPUPYIOIYIO
paboTy C 3THM KIJIaCCOM.

9. CocTraBuTh ONMKCAHUE KJIAacca JUIS OMpEIe/ICHHs OAHOMEPHBIX MAacCHBOB CTPOK (pUKCHpOBaHHOW JuHbIL. [IpemxycMoTpeTsh
BO3MOYKHOCTb OOPAIICHHUS K OTIEIBbHBIM CTPOKaM MacCHBa IO MHACKCaM, KOHTPOJIb BBIXO/Ia 32 MPEIEIIbl MACCHBA, BBITOJHEHHUS
oTiepanyi ModJIeMEHTHOTO CUETUICHHS BYX MacCHBOB ¢ 00pa30BaHUEM HOBOT'O MAacCHBA, CIIMSHUS JIByX MACCHBOB C UCKITIOUCHHEM
MOBTOPSIOIINXCS DJIEMEHTOB, BBIBOJ HAa OKPaH dJIEMEHTa MacCHBa 10 3aJJaHHOMY MHJIEKCY M BCero MaccuBa. HamucaTs mporpaMmy,
JIEMOHCTPHPYIOIILYIO PA0OTY C 3TUM KJIACCOM.

10. CocTraBuTh OIUCaHUE KJIacCa MHOTOWICHOB OT OJHOW NMEPEMEHHOM, 3aJaBa€MBIX CTEIIEHBI0O MHOTOYJIEHA U MacCHBOM
kodpPuumentos. [IpeaycMOTpeTs METOIBI ISl BRIYUCICHUS 3HAYCHUSI MHOTOWICHA /TSl 3aJAHHOTO apryMeHTa, OTlepaiuu
CIIO)KCHUSI, BBIYUTAHUS 1 YMHOKEHHSI MHOTOYWJICHOB C MOJYYCHUEM HOBOI'O OOBEKTAa-MHOTOWICHA, BHIBO HA SKPAH OMHUCAHUS
MHOIo4JIeHa

5.2. TeMbl NUCbMEHHBIX PadoT

®opmoii ocymiecTBICHN KOHTPOJIS BHITTOIHEHNS CAMOCTOATENBHOM pabOTHI SBIISETCS TTOJrOTOBKH pepepaToB Ha aKTyalbHbIE
TEMBI, T. €. H3y4EHHE C TOMOIIBI0 HAYYHBIX METOJIOB SIBJICHUI U ITPOIIECCOB, aHATIM3a BIMSHNSA HAa HUX Pa3IMYHBIX (haKTOPOB, a
TaKKe, U3y4eHHUE B3aNMOACHCTBUS MEXKAY SBICHUSAMH, C IETIbI0 HOIyIeHHs YOeAUTEIbHO JOKa3aHHBIX U MOJNE3HBIX A HAYKH U
NPaKTHKH PELICHUH ¢ MaKCUMAIBHBIM 3 ()EKTOM.

Ilens pedepaTa — onpenenieHne KOHKPETHOTO 00BEKTa U BCECTOPOHHEE, JOCTOBEPHOE H3YUCHHUE €T0 CTPYKTYPHI, XapaKTEPUCTHK,
CBsI3¢H Ha OCHOBE Pa3pabOTAHHBIX B HAyKe MPUHIUIIOB X METOAOB MTO3HAHMUS, a TAKXKe IOIYICHHE MTOJIE3HBIX IS IeSITeIbHOCTH
4eJIOBEKa Pe3yNIbTaTOB, BHEJPEHHE B POU3BOJICTBO C JAANIbHEHIINM 3 dekToM.

OcHOBOI#1 pa3pabOTKH KaXK/10H TEMBI SBJISETCSI METOLOJIOTHS, T. €. COBOKYITHOCTh METO/IOB, CIIOCOOOB, IPHEMOB U UX OIPEEICHHAs
MIOCJICTI0BATENIFHOCTD, TIPHHATAS TIPH Pa3pad0OTKe HAYIHOTO MCCIICAOBAHIS. B KOHEUHOM cueTe, MeTOOIOTHS — 3TO CXeMa, IIJIaH
pelleHys NOCTaBICHHON Hay4HO-UCCIIE0BATEIbCKOM 3a1aUH.

ITporiecc MOArOTOBKH pedepaT COCTOUT U3 CIEAYIOIIMX OCHOBHBIX 3TAIIOB!

1. Br16op TeMbI 1 000CHOBaHHE €€ aKTyaJIbHOCTH.

2. CocraBnenue 6ubmrorpadun, 03HAKOMICHHE € 3aKOHOAATETBHBIMHI aKTAMH, HOPMATUBHBIMU JJOKYMCHTAMU H APYTHMH
MCTOYHUKAMH, OTHOCSIIIIMUMHUCS K TeME MpoeKTa (padoTsl).

3. Pa3paboTka anropurma ucciaenoanus, GopMUpoBaHHE TpeOOBaHUH K HCXOAHBIM JaHHBIM, BBIOOD METOJIOB U
MHCTPYMEHTAIBHBIX CPE/ICTB aHAIN3A.

4. Coop (axTuyeckoro MaTepuana.

5. O6paboTKa ¥ aHAJIN3 MOTYyYCHHOIH HH(OPMALUK C TPUMEHCHHUEM COBPEMEHHBIX METO/I0B aHAJIM3a.

6. ®opMyaHpoOBKa BEIBOIOB U BEIpa0OTKa PEKOMEHIAIIHI.

7. OdopmineHne paboThl B COOTBETCTBUH C YCTAHOBICHHBIMU TPEOOBaHUSIMH.

Temsbl pedepaToB

[TaTTepHsI.

OOBEKTHOE TPOCKTUPOBAHUE.

Brbnmoteka BU3yalbHBIX KOMIIOHEHTOB.

CraTHyecKre METOABI U TIOJS.

MynetumiaarGopMeHHOe TpOorpaMMHOe obecrieueHue.

[Ipumenenne OOIT B8 RAD-monenu.

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

PN

5.3. ®oHA OLEHOYHBIX CPeICTB




OreHOYHBIE CPeCTBa IS IPOBEICHUS IPOMEKYTOYHON U TeKyIIel aTTecTali 00yqaroIuXCsl MpUIaralTces K padodeit
nporpamme. OIEHOYHbIE M METOAMYECKUE MaTepUalIbl XpaHaTcs Ha Kadeape, obecreunBaroiei npenoaaBaHie JaHHOM
JUCITUILTAHBI (MOYJIst), 8 TAKKE pa3MEIICHBI B DJIEKTPOHHAS 00Pa30BaTe/IbHOM Cpejie akaIeMHH B COCTABE COOTBECTBYIOIIETO Kypca
URL: eios.imsit.ru.

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

3aganus co cBoboHO KoHCTpynpyeMbiM oTBeToM (CKO) mpenmnonaraet cocTaBlIeHAE Pa3BEpHYTOT0 OTBETA HA TCOPETHIESCKUH
BOIpOC. 3a1aHue ¢ BEIOOPOM oHOro BapuanTa oteTa (OB, B 3aaHUU TaHHOTO TUIA NIPeJIaraeTcs HECKOIbKO BapUAaHTOB OTBETA,
Cpeau KOTOPBIX OJIMH BEPHBINA. 3a1aHus co cBOOOIHO KOHCTpyHpyeMbiM oTBeToM (CKO) mpeamnonaraeT cocTaBlieHHE Pa3BepHYTOro
OTBETA, BKIIOYAIONIETO TIOJTHOE PEIICHHE 33/1a4H C TIOSICHEHUSIMH.

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

6.1. Pexomenayemasi iureparypa

6.1.2. Jlono/THUTEJILHAS JINTEPaTypa

ABTODBI, COCTaBUTENH 3arnaBue WznatenscTBo, roa
JI2.1 |Kocrtukos 0.A., Ocobennoct s3pika C# 5.0 .NET Mocksa: OOO "Hay4yHo-U31aTeIbCKUH LEHTP
MoxkpsikoB A.B. FRAMEWORK 4.5: YuebH0-MeTOZHIECKAS NH®PA-M", 2015, URL:
JIUTepaTypa http://znanium.com/catalog/document?
1d=150647
JI2.2 |Illakunu B. H., OOBEKTHO-OPUEHTHPOBAHHOE Mocksa: U3natensctBo "®OPYM", 2020,
3arBo3nkmHa A.B., nporpamMMupoBaHue Ha Visual Basic B cpexne URL.: https://znanium.com/catalog/document?
CocnoBukos I'. K. Visual Studio .NET: Yue6Hoe nocobue 1d=354206
JI2.3 | T'ypuxos C. P. BBenenue B mporpaMmmupoBanue Ha si3bike Visual | Mocksa: Uznatensctso "@OPYM", 2020,
C#: YueOHoe mocooue URL: https://znanium.com/catalog/document?
1d=359377
JI2.4 |Ky3un A. B., IMporpammupoanue Ha s3p1ke Cu: CrpaBouynuk: | Mocksa: U3garensctso "OOPYM", 2020,
Yymakona E. B. VYdebHoe mocodue URL: http://znanium.com/catalog/document?
1d=362870
JI2.5 | XopesIl. b. OOBEKTHO-OPUEHTUPOBAHHOE Mocksa: UznatensctBo "O@OPYM", 2021,
MporpaMMUpoOBaHue ¢ mpuMepamu Ha C#: URL: http://znanium.com/catalog/document?
Y4eGHoe nocobue 1d=365883
JI2.6 | benepaunosa O.U., Co3znanue npuioXeHui 6a3 JaHHBIX B cpelie Mocksa: OOO "HayuHo-u31aTeNbCKHiA IEHTP
Muneesa T.A. Visual Studio: Yuebnoe mocobue HUHOPA-M", 2021, URL:
http://znanium.com/catalog/document?
id=373660
JI2.7 |bapanosa U. B., OOBEKTHO-OPUEHTUPOBAHHOE Kpacnosipck: Cubupckuii heaepanbHbIit
Bbapanos C.H. nporpamMmupoBanue Ha C++: Y4eOHuK yHuBepcurert, 2019, URL:
http://znanium.com/catalog/document?
id=380554
6.2. DiileKTpOHHbBIE YueOHble U3JaHHUS U J1eKTPOHHbIe 00pa3oBaTe/IbHbIE pecypchl
D1 |HHTepHeT yHUBEPCUTET HH(DOPMALMOHHBIX TEXHOIOTHH. - Pexxum moctyma: https://www.intuit.ru/studies/courses
32 | EctecTBeHHO-Hay4HBIH 00pa3oBaTeNbHbIA opTan . - Pexkum poctyna: http://www.en.edu.ru/
33 | DnexTpoHHas OubONMMOTeyHas cucTeMa Znanium . - Pexxum poctymna: http://znanium.com/
34 | DnextponHsle pecypesl Akagemuu UMCUT . - Pexxum goctyma: http://eios.imsit.ru/
35 | DnextponHas OubnmoreuHas cucrema Ibooks . - Pexxum noctyma: http://www.ibooks.ru
36 | OnexrponHas 6ubmmoreunas cucrema BOOK.ru . - Pexxum mocryma: http:/www.book.ru
6.3.1. JIunieH3MOHHOE ¥ CBOGOIHO paCIIPOCTPaHsieMOe MPOrpaMMHoe o0ecreyeHne, B TOM YHcJIe 0Te4eCTBEHHOT0
NMpPOU3BOJCTBA
6.3.1.1 | Windows 10 Pro RUS Omeparmanas 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 obecnedenue no muuersun GNU GPL
6.3.1.3 | Mozilla Firefox Bpayzep Mozilla Firefox IIporpammuoe obecnieuenue no murensua GNU GPL
6.3.1.4 | LibreOffice Oc¢ucnsrit maker LibreOffice ITporpammuoe obecnieuenne no munen3uu GNU GPL
6.3.1.5 | Notepad++. TexroBslii penakrop Notepad++. IIporpammuoe obecneuenue no sunensnn GNU GPL
6.3.1.6 | MS Visio Pro 2016 HurerpupoBanHas cpennia pazpadborku Microsoft Visio mpodeccronansusiit 2016 Tloammcka
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 ITomnucka Microsoft Imagine
Premium — Order Ne143659 ot 12.07.2021

6.3.2. Ilepeyenb npodeccnoHAIbHBIX 023 JAHHBIX M MH(YOPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1 | Konmekc — IpodeccuonansHble cripaBodHbie cUcTeMbl  https://kodeks.ru




6.3.2.2

POCCTAHJIAPT ®enepansHOe areHTCTBO O TEXHUYECKOMY PETYIHPOBAHHIO U METPOJIOTHU
https://www.gost.ru/portal/gost/

6.3.2.3

HNCO MexayHapoaHas opraHu3anus 1mo cranaaprusanuu https://www.iso.org/ru/home.html

6.3.2.4

ABOUT THE UNIFIED MODELING LANGUAGE SPECIFICATION https://www.omg.org/spec/UML

7. MTO (o6opynoBaHue U TeXHMYECKHE CPeICTBA 00y4eHuUsl)

Ayn

HaumenoBanue

1o

OcHarexnue

126

Komnetorepras
naboparopus

Windows 10 Pro RUS

7-Zip

Google Chrome

Mozilla Firefox

LibreOffice

LibreCAD

Inkscape

Notepad++.
1C:Ilpennpustue 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

20 mocaiouHBIX MeCT, pabouee MECTO IpenoaaBaTelis

11 xommeroTepoB Thna «MoHo00K» Lenovo IdeaCentre-/ Intel
Pentium CPU 4415U 2.30GHz/DDR4-2133-4I'6/ WDC
WDI10EZEX-08WN4A0 1000I'6/ Intel(R) HD Graphics 610 /
Realtek PCle GbE Family Controller/ Qualcomm Atheros
QCA9377 Wireless Network Adapter

5 xoMmbroTepoB THIA «MoH00OM0K» Lenovo IdeaCentre IAO
300-23SU /INTEL Pentium 4405U/DDR4-2400-
8I'6/ST1000DMO003/Intel HD-510/Intel(R) Dual Band Wireless
-AC 3165

4 Komnbrotepa Ttrmna "Mono6nok" Lenovo /Intel Pentium
Silver J5040 CPU 2.00GHz/DDR4-2400 8I'6/SSD WDC PC
SN530 SDBPMPZ-512G-1001/Intel(R) UHD Graphics 605/
Realtek PCle GbE Family Controller/ Realtek 8821CE
Wireless LAN 802.11ac PCI-E NIC

20 KOMIUIEKTOB KJIaBUATYypa+MBbIIIIb

1 6ecnipoBoaHas Touka nqocryna DWL-3200AP

125

ITomemenune as
MIPOBEACHUS
3aHATHI
JIEKIIMOHHOTO
THIIA,
CEMUHAPCKOTo
THTA, KyPCOBBIX
paboT (KypCOBBIX
MIPOEKTOB),
TPYIIIOBBIX U
WH/IABUAYaTbHBIX
KOHCYJbTalUH,
TEKYILIEro
KOHTPOJISI U
IIPOMEKYTOUHOM
aTTeCTalluu,
CaMOCTOSITCIIBHON
paboTHL.

Windows 10 Pro RUS

7-Zip

Google Chrome

Mozilla Firefox

LibreOffice

LibreCAD

Inkscape

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

17 mocamo4YHBIX MecT, pabodee MECTO IPETIoIaBaTeNs

17 xommneiotepoB H1 10M-S2-C/INTEL Pentium G4400/DDR4
-2133-8I'6/TOSHIBA HDWD105/Intel HD-510/Atheros
AR9287 Wireless

17 monuTopoB Samsung SyncMaster 920N

17 KOMIIEKTOB KJ1aBUaTypa+MbIllb

1 xommyTatop Heynpasnsemslid DES-1024G




Intelli] 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 ITomerenue aisa Windows 10 Pro RUS 19 mocamouHbIX MecT, pabodee MECTO MpeIo1aBaTes,
IIPOBEICHUS 7-Zip 10 xommetotepoB H97-PLU/INTEL i5-4460/DDR3-1333-
3aHATHH Google Chrome 16I'6/SD7SB6S-128G+ST500DMO002/Radeon R7 200/Realtek
JIEKIIMOHHOI'O Mozilla Firefox PCle GBE
THIIA, LibreOffice 1 xomnbiotep P5P41T-LE/INTEL Core2Duo E-6700/DDR2-
CEeMHUHAPCKOTO LibreCAD 667-2I'6/ WD800JD/GF-9500 GT/ Realtek PCle GBE
TUIIA, KyPCOBBIX Inkscape 10 monuropos Philips 274E5QSB 27”
pabort (xypcoBbix | Notepad++. 1 morutop Samsung SyncMaster E1720
MIPOEKTOB), 1C:IIpennpusitue 8. Komruiekr 11 KOMIUIEKTOB KJlaBUATypa+MBbIIIIb
TPYIIOBBIX U Kaspersky Endpoint Security 1 npuntep HP LaserJet 1018
WHAUBUAYaJIbHBIX | MS Access 2016 1 xommyTatop HeynpasisgeMslid DES-1016D
KOHCYJIbTAITUH, MS Project Pro 2016 1 BecripoBoHast Touka moctymna Apple Air Base Station
TEKYIIEro MS SQL Server 2019 MesxancunmmnHapHast taboparopHas cranust NI ELVIS 11 u
KOHTPOJIS U MS SQL Server Management IO Circuit Design Suit JlabopaTtopust cCXeMOTEXHHKA
MIPOMEKYTOUHOM Studio 18.8 (HeoOxoaumo Hanmmyue nab. cranuun ELVIS) [TpakTukym no
aTTeCTalUH. MS Visio Pro 2016 IU(GPOBEIM IEMEHTaM BBIYUCIUTENFHON M HH(POPMaIHOHHO-
MS Visual Studio Pro 2019 HN3MEPHUTENFHOM TEXHUKHU (HEOOXOIMMO HaJIMIHUe
Blender naboparopHoii craniu ELVIS) Jlaboparopust
Gimp MIPOEKTUPOBAHUE IIU(PPOBBIX YCTPOICTB ¥ NPOrPAMMHUPOBAHUS
Maxima TJINC (HeoOxomumo Hammaue JaboparopHoit cranmu ELVIS)
Oracle VM VirtualBox Kommekt akceccyapoB NI myRIO Starter Accessory Kit
StarUML V1 (onmuonansHO) KommekT akceccyapo NI myRIO
Oracle Database 11g Express Mechatronics Accessory Kit Kommiekr akceccyapos NI
Edition myRIO Embedded Systems Accessory Kit JlJabopaTopus
IntelliJ IDEA MIPOrpaMMUPOBAHUSI BCTpauBaeMbIX cucteM JIokanbHbIe
JetBrains PhpStorm BBIYMCIIUTEIbHBIE CETH (HEOOXOANMO HalIn4ue 1a0b0opaTopHOH
JetBrains WebStorm cranuuu ELVIS) [IpombIiieHHbIe HHTEPENHCH U IIPOTOKOJIBI
Autodesk 3ds Max 2020 (mporpammHas Bepcusi) AxagemMudeckast TureH3ns 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 Kommnbrorepnas Windows 10 Pro RUS 19 nocanouHbIX MecT, pabouee MECTO IpenoaaBaTels
nabopaTopust 7-Zip 19 xommerotepoB H1 10M-S2-C/INTEL Pentium G4400/DDR4
Google Chrome -2133-4I'6/TOSHIBA HDWD105/Intel HD-510/Atheros
Mozilla Firefox AR9287 Wireless
LibreOffice 19 monutopos LG Flatron 1718s
LibreCAD 19 KOMIIIEKTOB KJIaBUATypa+Mblllib
Inkscape 1 neynpasisemsiit kommyTtatop 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 KaOuner Windows 10 Pro RUS 17 mocamouHbIX MeCT, pabouee MEeCTO MPEIo1aBaTels
WHOCTPaHHOTO 7-Zip 17 xommetotepoB P8H67/INTEL i5-2300/DDR3-1333-
SI3BIKA Google Chrome 416/SSD Flexis 120Gb/ WD5000AAKX/Radeon HD
(nuHTad OHHBIIH Mozilla Firefox 6700/Realtek PCle GBE
KaOHMHET). LibreOffice 17 monutopoB AOC €2243Fw 21,5”

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

CEeMHUHAPCKOTO Adobe Reader DC

THIIA, KypCOBBIX I10 JIMHKO v8.2 nemo-Bepcust

pabort (xypcoBbix | Klite Mega Codec Pack

MIPOEKTOR),

TPYIIOBBIX U

WHUBHYaTbHBIX

KOHCYJbTalUH,

TEKYIIETO

KOHTPOJIS U

MIPOMEXYTOYHOM

aTTecTaluy,

CaMOCTOSITENIbHOI

paboTHL.

120 Jla6opatopusi«IIpo | Windows 10 Pro RUS 20 mocagouHBIX MeCT, pabodee MeCTO MperoAaBaTes
rpaMMHast 7-Zip 20 xommerotepoB A320M-H-CF/AMD Ryzen 5 2600X/DDR4-
UH)XEHEPUS U Google Chrome 2933 16I'6/SSD XPG GAMMIX S11 Pro 512I'6/NVIDIA
pa3paboTka Mozilla Firefox GeForce GTX 1050 Ti/Realtek PCle GbE Family Controller
MIPOrPaMMHOTO LibreOffice 40 monutopoB Samsung S24R350FHI 23.8"
obecrieueHHs. LibreCAD 20 UBIT CyberPower UT650EG
[Momuron kubep- Inkscape 2() KOMIUIEKTOB KJIaBUATypa+MbIIIIb
CIOPT». Notepad++. 20 rapautyp Defenfer G-320
[Tomermenue mmst 1C:Ilpennpustue 8. Komruiekr 1 meynpasnsiemsiii kommytarop TP-LINK TL-SG1024D
IIPOBEICHUS Kaspersky Endpoint Security 1 UnrepaktnBHas nanens EliteBoard LR-75UT40i7
3aHATHH MS Access 2016
JIEKIIMOHHOI'O MS Project Pro 2016
THIIA, MS SQL Server 2019
CEMHHAPCKOI0 MS SQL Server Management
THUIIA, KyPCOBBIX Studio 18.8
pabot (kypcoBbix | MS Visio Pro 2016
TIPOEKTOB), MS Visual Studio Pro 2019
IPYNIOBBIX U Anaconda3
uHAMBUAYadbHBIX | Blender
KOHCYJIbTAIIH, Gimp
TEKYIIEro Maxima
KOHTpOJIA U Oracle VM VirtualBox
MIPOMEXYTOYHON StarUML V1
aTTeCTaIUH, Oracle Database 11g Express
camoctositenbHOl | Edition
paboThL. IntelliJ IDEA

JetBrains PhpStorm




JetBrains WebStorm

Autodesk 3ds Max 2020
Autodesk AutoCAD 2020
Adobe Reader DC
NetBeans IDE
ZEAL
SMath Studio
Klite Mega Codec Pack
118 Kadenpa 7-Zip Cucremnsrii 610k H310CM-DVS P 1.30\Intel(R) Pentium(R)
MaTeMaTHKH U Mozilla Firefox Gold G5400 CPU 3.70GHz\DDR4-4Gb\SSD 240Gb
BeruuciuTenbHoOl | LibreOffice Monwurop
TEXHUKHU. Kaspersky Endpoint Security IIpuntep HP LaserJet 1018
CrenuansHoe Adobe Reader DC M®V Brother DCP-L2540DNR
MTOMENICHUE JUTS Klite Mega Codec Pack
XpaHEHUS U Java 8
npodunaktuyeckor | PDF24 Creator
0 00CITy)KUBaHUS Etxt Antiplagiat
y4eOHOT0 Microsoft Windows 10 PRO x64
00opynoBaHHS DSP OEM
MS Office Professional Plus 2007
124 Knacrepnas 7-Zip Croiika cepBepHas
nabopaTopust Mozilla Firefox VYupasmsromuii y3en knactepa [SO0PX-S5380\ Xeon E5345\
Cepepnbiii ieHTp | Oracle Database 11g Express DDR-2-667-8192Mb\WD5001ABYS 1 mT.

CrneunanbHoe
TIOMETICHUE IS
XpaHeHUs 1
MpOoPUIAKTHUECKOT
0 00CITy)KUBaHUS
y4eOHOTO
obopynoBaHHS

Edition

Java 8

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

MySql Server Community
Windows Server 2016 Standard
CepBep aIMUHUCTPUPOBAHHUS
Kaspersky Security Center
YMKK «TenekoMMyHUKaIMK U
CeTH»

YMKK «KommyTtaTopsl
JIOKAJIBHBIX CeTew

YMKK «21eKTpoTeXHHKA H
AIIEKTPOHHUKA»

YMKK «MHpOpManmOHHBIC
CHCTEMBI B 9KOHOMHUKE

YMKK «KoprnopatusHsie
HH(POPMALMOHHBIC CHCTEMBD)
YMKK "MonenupoBanue
JTAHHBIX)

YMKK "O6BekTHO-
OpPHEHTHPOBAHHBIC TEXHOIOTHI
YMKK «MH}popmannoHHbIe
TEXHOJIOTHI

YMKK «¥Ynpasienue 6azamu
JTAHHBIX)

YMKK «CereBbie
HH(POPMALMOHHBIC TEXHOJIOT U
YMKK «TeopeTnueckne 0OCHOBBI
HH)OPMATHKI»

YMKK "OCHOBBI anropuTMHU3aIHN
U IIPOrPaMMHPOBAHIS

JetBrains License Service
Autodesk Network License
Manager

AppWave Enterprise License
Center

Windows Server 2008 R2 Standart
Traffic inspector Special Unlimited
OunnoH 11 “Kpeno-nuanor”
Cucrema yTnaBiIeHUs
XpaHWIHUILEM ToKyMeHTOB “Kpeno
-nuanor”’

Pabounii y3en kinactepa [ISOOPX-S5380\ Xeon E5345\ DDR-2-
667-8192Mb\WDS800JD\ - 16 T

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

Cepgepnbiii y3enm DEXUS 11 I5S00PX-S5380\ Xeon E5345\
DDR-2-667-8192Mb\

Kommyratop DLink

Kommyratop DLink

Cepaepnbiii y3en SuperMicro 1U6019PMT\Xeon silver 4108
\8xDDR4 8Gd\ - 2 mt

CeteBoe xpanmniie AaHHbIX Synology DS-418 1 m.
Monwurtop Acer V193 1 mr.

[Ixad 2-x ABEpHBIH apXUBHBIN METAI. - 20IT

Cmur cucrema AirWell 1 mr.

Cmur-cuctema Lessar 1 .

Cucrema xontpodst goctyna CKAT 1200 U7 1 mr




Hentp ynpasnenus [10 Kpeno
MS SQL Server 2016
Apache HTTP Server

8. METOIMYECKHUE YKA3ZAHUA UIA OBYYAIOIIUXCA IO OCBOEHUIO JUCHUIIJIMHBI (MOXY JISA)

B cootBerctBuu ¢ TpeboBanusmMu GT'OC BO no HanpaBiieHHIO MOATOTOBKA pean3alis KOMIETEHTHOCTHOTO TIOAX0/1a
MpeIyCcMaTPUBAET UCIIOJIb30BaHHUE B YUEOHOM IMPOIIECCe AKTUBHBIX U MHTEPAKTUBHBIX ()OPM MPOBEACHUS 3aHATHI (pa3bop
KOHKPETHBIX 33714, IPOBeIeHUE OJIUII-OMPOCOB, UCCIEIOBATENbCKIE pAOOThI) B COUETAHUU C BHEAYAUTOPHOM paboTOM C 11eNblo
(hopMHupOBaHUS U pa3BUTHS NPO(ECCHOHATBHBIX HABBIKOB 00YYaFOIIHXCA.

Jlextmonusble 3ansaTHs gonoiusrorces [13 u paznmuansivu popmamu CPC ¢ yueOHOM 1 HaydHOU JITeparypoii B mponecce Takoit
paboThI CTYIEHTHI MPUOOPETAIOT HABBIKU «TIIyOOKOTO YTEHUS - aHAN3a U MHTEPIIPETAIIMH TEKCTOB 10 METOAOJIIOTUH U METOIUKE
JUCLHIUTUHBL.

Y4eOHBI MaTepHa 1Mo TUCIUTUINHE « BRICOKOTTPOU3BOIUTEIBHBIC BEIYUCIUTEIBHBIC CUCTEMBD). Pa3IeNIcH Ha JIOTHICCKU
3aBepIICHHBIE YacTH (MOJYNIN), TTOCIIE U3YyIEeHHUS, KOTOPBIX IPEIyCMaTPHBAETCS aTTeCTalus B popMe MUChbMEHHBIX TECTOB,
KOHTPOJIBHBIX padoT.

PaboTh! onleHHBaIOTCS B Oajuiax, CyMMa KOTOPBIX JaeT PeHTHHT KaKI0ro odydaronierocs.. B 6amiax oleHHBArOTCS HE TONBKO
3HAHUS M HABBIKA O0YYAIONINXCSI, HO M UX TBOPUYECKUE BO3ZMOKHOCTH: aKTHBHOCTh, HEOPJMHAPHOCTh PEIICHUH MOCTABICHHBIX
npobaem. Kaxaplit Moaynb yueOHON AUCHUIUIMHBI BKIIIOYAeT 00s3aTeNnbHbIe BUABI padoT — nekuunu, [13, pasnuunsie Buasl CPC
(BBIMIOJIHEHUE TOMAIIIHUX 33JJaHUH 110 PEIIEHHIO 3a1a4, [IOATOTOBKA K JIEKLIUSAM U IPAKTUYECKUM 3aHATHIM).

dopma TeKyIero KOHTPOJIsl 3HaHUH — paboTa CTyJACHTa Ha MPAKTHISCKOM 3aHITHH, onpoc. dopma MpoMeKyTOUHBIX aTTeCTaIni —
KOHTPOJBHAS padoTa B ayAUTOPUH, JOMAIIH:A padoTa. MiToroas ¢popma KOHTPOIIS 3HAHMIA 110 MOAYISIM — KOHTPOJIbHAs paboTa ¢
3aJauyaMy Mo MaTepHay MOIYJISL.

Meroandeckue yka3aHus 10 BHITOJTHECHHIO BCEX BUIOB yIeOHOW pabOTHI pa3MElIeHBI B AICKTPOHHOH 00pa3oBaTeIbHON cpelie
aKajJeMuH.

MeTtoandeckue yKazaHHs 1 MaTe€pUabl 10 BUAAM y4€OHBIX 3aHATHH 10 TUCIHUILUIHHE:

Bun yueOHbIX 3aHATHH, paboT - OpraHuzanus IesTeIbHOCTH 00y4aronierocs

Jlexuus - Hammcanue KOHCIEKTA JICKIUN: KPATKO, CXEMATHIHO, TIOCIIEIOBATEIFHO (PUKCHPOBATH OCHOBHBIC
TIOJIOKEHUSI, BBIBOJIBI, JOPMYIHPOBKH, 000OIIEHHSI, OTMEUaTh Ba)KHBIE MBICIIH, BHIICTSTH KIIOUEBBIE CIIOBA, TEPMHUHBL. [IpoBepka
TEPMUHOB, IIOHATHH C TOMOIBIO SHIIUKIONEIUH, CIIOBapeil, CIPaBOYHUKOB C BHIITMCHIBAHUEM TOJIKOBaHUH B TeTpaab. O003HAUUTh
BOIIPOCHI, TEPMUHBI, MaTe€pUall, KOTOPBIN BBI3bIBAET TPYIHOCTH, IIONBITATHCS HAUTH OTBET B PEKOMEHIyeMOH JIUTEpaType, eCiIu
CaMOCTOSITETIHHO HE YIaéTcs pa3o0paTbesl B MaTepralie, He00X0AUMO C(OPMYIHUPOBATEH BOIIPOC U 33/1aTh MPETI0I1aBaTeII0 Ha
KOHCYJbTAIIH, Ha MTPAKTUIECKOM 3aHSATHH.

ITpakTuyeckue 3aHATUSL - KoncnektupoBanue ucToyHUKOB. PaboTa ¢ KOHCIIEKTOM JIEKLUH, TOArOTOBKA OTBETOB K
KOHTPOJIBHBIM BOIPOCaM, IPOCMOTP PEKOMEHIYEMOM JINTepaTyphl, paboTa ¢ TEKCTOM. BBIOTHEHHE TPAKTHYESCKIX 3a/1a9 B
WHCTPYMEHTAJIBHBIX Cpeax. BeImonHeHne mpoekToB. Pemenne pacuéTHO-rpaduIeckux 3alaHuid, pelieHue 3aa4 10 allrOpUTMY U
Ap.

CamocrositenpHast padorta - 3HaKOMCTBO C OCHOBHOW U JOIIOJHUTENBbHON JUTEpaTypod, BKIIIOYAs CIpPaBOYHbIE W3JAHUS,
3apyOexHbIE HCTOYHUKH, KOHCTIEKT OCHOBHBIX TIOJIOKEHHH, TEPMHHOB, CBEICHUH, TPEOYIOIMXCSI TS 3aIOMUHAHUS 1 SBIISIOIIAXCS
OCHOBOIIOJIATAIOMUMHE B 3TOH Teme. CocTaBieHUe aHHOTAUN K MPOYUTAHHBIM JTUTEPATYpPHBIM HCTOYHUKAM U TIP.

9. METOJUYECKHE YKA3AHUSA OBYYAIOIMUMCS IO BBINMOJHEHNIO CAMOCTOATEJIBHOU PABOTBI

CamocrositensHast paboTa CTYJCHTOB B XOJI€ CEMECTpa SBIISCTCS BAXKHOW COCTaBHOM 9acThIO yueOHOTO Iporecca 1 Heo0xoamuma
JUIS 3aKpEIJIeHUs U yrITyOJIeHus 3HaHUH, TOTy4eHHbIX B IEPHOJ CECCUU Ha JIEKIMAX, IPAKTUUECKUX U MHTEPAKTUBHBIX 3aHITHUIX, a
TaroKe JUT HHAWBUIYAIbHOTO U3YYeHUS TUCIUIUIHHEI « OOBEKTHO-OPHEHTHPOBAHHOE TIPOTPAMMHPOBAHNE» B COOTBETCTBUH C
IPOrpaMMON U pEKOMEHI0BaHHOM JIUTEPaTYpOH.

CamocTostensHas paboTa BEIOTHAETCS B BUE MOJTOTOBKH JOMAIITHETO 3aJaHUsI HIM COOOIIEHUS M0 OTASNBHBIM BOIIPOCaM,
HalUCaHHUE U 3allliTa Hay4HO-HCCIEA0BATENBCKOTO MPOEKTA.

KoHTpoip KauecTBa BHIOTHEHHUS CAMOCTOSATEIBHOH (TOMaIIHeH) paboTHl MOXKET OCYIIECTBISATHCS € IIOMOIIBIO YCTHOTO OIIpOca Ha
JIEKIUSAX WM IPaKTUIECKUX 3aHATHAX, 00CYKICHHUS HOATOTOBICHHBIX HAyYHO-UCCIEOBATEIECKUX IPOSKTOB, IIPOBEICHHUS
TECTHPOBAHUSI.

YerHbIe (HOpPMBI KOHTPOIIS TIOMOTYT OLICHHUTH BIIA/ICHUE CTYICHTAMH JKaHPaMH HAy4YHOH pedH (IUCKYCCHs, AUCIYT, COOOIICHHE,
JIOKJIAJ] U JIp.), B KOTOPBIX PACKPBIBACTCS YMCHHE CTYCHTOB IePEAaTh HYKHYIO HH()OPMAITHIO, TPAMOTHO MCIIOIB30BATh S3BIKOBEIC
CpPEACTBA, a TAK)KE OPATOPCKUE MPUEMBI ATl KOHTAKTa C ayJUTOPHEiL.

[TucsMeHHbIe PaOOTHI MO3BOJISIOT OLIEHUTD BJIaJICHUE HCTOYHUKAMH, HAYYHBIM CTHJIEM U3JI0KEHUS, JUT KOTOPOTO XapaKTePHBI:
JIOTHYHOCTH, TOYHOCTh TEPMHHOJIOTHH, 0000IIEHHOCTE U OTBJICYCHHOCTD, HACHIIIIEHHOCTD (haKTHUECKOiT nHpopManue.

Bri6op BapuanTa 3agaHuUs MOXKET OBITH CAETAaH U3 MPEATI0KEHHOTO HIDKE CIIUCKA:

Bapuanr 1.

Cosnats knacc Kpyr. Ero nmosns 1omKkHbI BKIIOYaTh pagdyc ¥ KOOPAUHATHI LIEHTpa Kpyra. Peanmn3oBaTe onepanuy: HHALHAIA3AIMs
HoJeit TaHHBIX, I3MEHEHUS pafuyca Kpyra, BBIYUCICHUS [UTHHBI OKPY>KHOCTH H IUTOIMIAAN KpyTa.

Bapuanr 2.

Cosnats knacc lap. Ero nons 1omKHBI BKIIOYATh pafnuyCc U KOOPJUHATHI IEHTpa mapa. Peann3oBats onepayy: HHUIKAIU3alUs]
ToJeil TaHHBIX, I3MEHEHUS pajryca Iapa ¥ BEIYHUCICHHs 00BEMa mapa.

Bapuasnr 3.

Cosnats knacc [Ipsmoyronsauk. Ero mons AomKHBI BKIIOYATh CTOPOHBI IPSIMOYTOJIBHHUKA. Pean3oBats onepaniy: HHULMAIN3aIus
HoJed JaHHBIX C MPOBEPKOH Ha X COOTBETCTBUE MPSIMOYTOJIbHUKY, BEIYMCIEHHS IIEPUMETPA MPSIMOYTONBHUKA U €70 IIIOIAH.
Bapuanr 4.




Cosnats kinacc TpeyronsHuk. Ero mosnst 1omKHBI BKIIOUATh YIUIBL M CTOPOHBI TPEYroibHNKa. Peann3oBath oneparyu:
WHHIMAIU3a11s ToNeil JaHHBIX C IPOBEPKOM Ha X COOTBETCTBHE TPEYTOJIbHUKY, BHIYUCIEHUS [IEPUMETpa TPEYTOJIbHUKA U €T0
TUTOIIAIH.

Bapuanr 5.

CospaTts kinacc Yroi 1is paboThI ¢ YIJIaMH Ha INIOCKOCTH, 3aJaBaeMbIMU BEITMYHHON B rpagycax. Peann3oBats onepanuu nepesoja
yria B pafinaHsl, NpuBeaeHne K nuana3ony 0-360, yBennueHne/yMEHbIICHNE YIIa Ha 331aHHYIO BEIIMIHHY.

Bapuasnr 6.

PannonansHas (HecokpaTumas) ApoOb MpeACTaBIsIeTcs Mapoil 1ensix ucen: (a, b). Co3nats kiace s paboThl C palliOHATBHBIMU
Jpobsimu. Peann3oBath onepaiyy CI0KeHNs, yMHOKECHHS U ICJICHUSI PAllMOHAIBHBIX JpO0Oeii.

Bapuanr 7.

PeanmsoBats kiace Tosap. B kimacce JOMKHBI OBITH IIPECTaBICHBI OIS HAMMEHOBAaHME TOBapa (THII string), IleHa ToBapa,
KOJIMUECTBO €MHUI] TOBapa U HOMep HakJa Hoil. Peann3oBaTh MeTObI H3MEHEHHUS IIEHBI TOBAPA, €70 KOJINYECTBA, BEIYUCIICHHE
CTOMMOCTH TOBapa.

Bapuasnr 8.

Coznats knacc 3apruiata. B kiacce T0MmKHBI OBITh MPEICTABICHBI OJIS: OKJIa[, MPOLEHT HaJ0aBKU, TOA0XOIHBIN HAJIOT.
Peann3oBaTh METO/BI BBIYUCIICHNS] HAUUCICHHON CyMMBI, BBIYUCIIEHHS YIEPKaHHOM CYyMMBI, BEIUMCIEHHS CYMMBI, BbIJaBa€MOI Ha
PYKH.

Bapuanr 9.

Cosnats kinacc Money ai1st paboThl ¢ JEHEXKHBIMU CyMMaMU. JleHe)kHas cyMMa JOJKHA OBITh IIPEICTaBIeHa ABYMS MOJSIMU LIEJIOTO
THIA: OHO — A7 pyOneH, qpyroe — ams koneek. Peann3oBats kinacce Money onepanuy CI0KEHUs U BBIYUTAHHA AEHEKHBIX CyMM,
TaroKe OTIEPAITHIO BEIBOA HA KOHCOJb AEHEKHOM CYMMBI TAKUM 00pa3oM, YTOOBI KONEHKH OTIEISUTUCE OT PyOJIs 3aIsToi.

Bapwuanr 10.

KommekcHoe umcno 3aaérest napoit aeHcTBUTENBHbIX Ynced (a, b). Paspaborarh Ki1acc KOMIUIEKCHBIX uncell. Peann3oBath
BBITIOJTHEHHE omeparuii cnoxeHwst: (al, bl) + (a2, b2) = (al + al, bl + b2) u Berumranwms: (al, bl) — (a2, b2) = (al —al, bl —b2)
KOMIUTEKCHBIX grcen. Hammcats nporpaMmy, 1eMOHCTPHPYIOIIYIO PaboTy C TUM KIIACCOM.

Bapuanr 11.

Pazpaborath Ki1acc 00bEKTOB-BEKTOPOB, 3a/IaBaEMbIX KOOPJHHATAMHU KOHIIOB B TPEXMEPHOM IIpocTpaHcTBe. Peann3oBars onepanun
CIIOKCHUS M BRIYUTAHUS BEKTOPOB C MOIYyIEHHEM HOBOTO BEKTOPA, BEIYHCICHHS CKAJSIPHOTO MPON3BEACHHS ABYX BEKTOPOB U
JUTHHBI BekTopa. Hamucats mporpamMMy, 1eMOHCTPHPYIOLIYIO paboTy ¢ 3TUM KIaCCOM.

BapuanT 12.

Pa3paborats Ki1acc 00BEKTOB-IIPSIMBIX JIMHHUH, 33JaHHBIX C IIOMOIIBIO ypaBHEeHU y=kx+b , k, b = const. Kitacc nomxkeHn conepxatsb
KOHCTPYKTOD, CO3JafOIINii 0OBEKTHI 3alaHNEM 3HaUCHHUI aTprOyTOB k, b 1 BEIMHCIAIOMNI 3HaUeHNE BEPTUKAIIBHON KOOPAWHATHI 110
3aJaHHOMY 3HaueHuio X. HamucaTs mporpaMmy, I€MOHCTPUPYIOIIYIO pabOTy € KJIACCOM.

Bapwuant 13.

Pa3paboTath KI1acc KOHYCOB, 3aJaHHBIX PaIIycOM MX OCHOBAaHHA M BEIcOoTOH. Kitacc momkeH comepkaTh KOHCTPYKTOp Kilacca n
METO/IbI, BEIMHUCIIAOMNE 00bEM U TIIOIMAAb TIOBEPXHOCTH (PUTYPBI.

Bapuant 14.

Pa3paboTats Ki1acc 3JUTHIICOMIOB BpaIIeHHs, 3aJaHHBIX CBOMMH ITOIyocsiMU. Kiacc TomKeH coepkaTh KOHCTPYKTOP Kilacca U
METO/IBI, BEIMHUCIIAIOMIE 006EM U TIIOMAAb TIOBEPXHOCTH (PUTYPEI.

Bapuanr 15.

Pazpaborath Kiacc 3JUIMIICOB, 3aJaHHBIX CBOMMH IOIyocsMH. Kitacc moikeH cofepxaTh KOHCTPYKTOp KJlacca U METOJ,
BBIUUCIIIOMIMHI TUIOIAb.

Bapuanr 16.

Pa3pabotaTh kacc IpsIMOYTOJbHBIX TETPAdPOB, 3aJaHHBIX ATHMHAMU péOep OCHOBaHUS U BbICOTOH. Kitace nomkeH coaepxath
KOHCTPYKTOP M METOJ, BBIYUCIISIONINH 00BEM (QUTYPHI.




