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PaBouas nporpamma coctariena va octose ®I'OC BO 1o nanpasieHuio 1ojrotoBku (cner-
anbhocti) 09.03.01 Mudopmaruka n BLIMHCIHTEIbHAS TEXHUKA, YTBEPIIICHHOTO npikazom MO
nHPD®or 12.01.2016 r. Ne 5.

PaGouas nporpamma paceMoTpena u o400peHa Ha 3acefannn KadeApbl BIMHCIHTENLHON TeX-
HIKH 1 nporpamMmiposanins « &b » (a3l 2017 r.. nporokon Ne
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Jluer akTyammsanmu paoueii NpOrpamMmbl

Padoyas nporpamma nepecmotpesa, o0cykuena i onobpena s peatusamin B 2017-2018
yUeOHOM rofty Ha 3ace/iatuu Kadeapel BbMuCTHTENBHON TeXHIKH 1 IIPOrpaMMHPOBAHHS
7 %) : o254 )
Mporoxonor 26 _0F . 720/ N 2,
3aB. kadepoit Wi 0.C. Jlorysosa
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Pabouas mporpamma mepecmorpena, obcyieHa 1 onobpena s peamusarman B 2018 - 2019
y4eOHOM rojly Ha 3ace1anum Kaenpsl BbuHCIHTEIBHOM TeXHUKT 1 IIPOrPaMMHPOBAHHS
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1 lesin ocBOCHUS TUCHUIIHHBI (MOTYJISA)

HenssMu ocBoeHMs aucUUILIUHBI (Moaynsi) «llaTTepHOoe mporpaMMUpOBaHHUE» SIBISETCS OCBOE-
HUE CTYJICHTAMU METOJMKU MTPOEKTUPOBAHUS U PeaTTM3alMU CI0KHBIX TPOrPAMMHBIX KOMIUJIEKCOB.
Jnst moCTHKEeHUS MOCTABICHHOM 11esd B Kypce «llarTepHoe mporpaMMHUpOBaHuE» PEIIAIOTCS 3a-
Jauyl IPUOOPETCHHUS:
— pacHIMPEHHBIX 3HAHWI 00 OCHOBHBIX MapaurMax 00bEKTHO-OPUEHTUPOBAHHOTO IMPOTPAMMHUPOBA-
HUS,
— TpeacTaBiieHUud 0 00beKTHOM Moaenu C++,
— YMEHMH NPOEKTUPOBATH UEPAPXUIO KIACCOB C HMCIOJIB30BAHUEM CTAHAAPTHBIX MNATTEPHOB MPOECK-
TUPOBAHUS;
— HaBBIKOB HANKMCAHUS IPOrPAMMHOTO KOJa C BO3MOXKHOCTSMH MOJIU(UKAIIUN U PACIIAPEHUS.

2 MecTo TUCHUILINHBI (MOYJIs1) B CTPYKTYpe 00pa30oBaTe/ibHOM NPOrpaMMbl
NMOAr0TOBKH 0aKajaBpa (MarmcTrpa, Cenmajaucra)

JlMcuuIuIMHA BXOJUT B BAPUATUBHYIO YacTh MPO(ECCHOHAIBHOTO IMKIIA AUCIUILIMH 00pa3o-
BaTENLHOTO CTaHJapTa OakaiaBpa.

W3yuenne aucHUIUIMHBL Oa3upyercs Ha CICIYIOIIMX Kypcax: MH(OpMaTHKa, MaTeMaTHKa,
MPUKIIAJIHOE POTPAMMHUPOBAHHUE, CTPYKTYPhl M MOJICNN JAHHBIX, 00BEKTHO-OPHUEHTHPOBAHHOE TIPO-
rpaMMHPOBAHUE.

3 Komnerenuun ody4aromerocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHUS
AUCUHMILIMHBI (MOAYJIs1) U IVIAHMPYeMble pe3yJibTaThl 00y4eHusl

B pesynbrate ocBoeHus aucuuIUIMHbL (Moayns) «llaTtTrepHoe mporpammupoBaHuE» 00ydaro-
HIMICS TOJDKEH 0071a/1aTh CIeTYIOIMMHI KOMIETEHIUSIMHU:

CrpyKTypHBII
DIIEMEHT [Tnanupyemble pe3ynbTaTbl 00yUEHHs

KOMIICTCHIIN U

IIK-2 CnocodHOCTD pa3pa6aTbmaTb KOMITIOHEHTBI allllIapaTHO-NIPOrpaMMHBIX KOMIIJIEKCOB U 0a3
JAaHHBIX, HCII0JIb3YHl COBPEMECHHbLIC HHCTPYMEHTAJbHBIC CPEACTBA U TEXHOJOIHH NMPOrpaMmmMupo-
BaHUA

3HaTh CII0COOBI MPOEKTUPOBAHNUS IPOIPAMMHBIX KOMIUIEKCOB

YmMmeth pazpadatsiBath [10 mporpaMMHBIX KOMILIEKCOB

Bnagers HaBBIKAMU AJITOPUTMHU3AIMH U TEXHOJIOTUAMHU paboyvero MpoeKTUPOBAaHUS MPOrpaMM-
HBIX KOMIUIEKCOB




4 CTpyKTypa U collepKaHue IUCUMILTUHBI (MO1YJIs1)

OO6m1ast TpyI0EMKOCTh TUCIMIUIMHBI COCTABISIET 3 3a4eTHBIX enuHuilbl 108 akas. gacoB, B TOM YHCIIE:

— KOHTakTHas padora — 39.2 akaj. yaca:

— ayauTopHas — 36 akaj. 4acos;

— BHEAyAWTOpHAs — 3.2 aKaJl. 9acoB;
— camocTtosaTenbHas padora — 33.1 akaj. Jaca;
— TOJTOTOBKA K 3K3aMeHy — 35.7 akaJ. Jaca.
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1. ITonmumophuszm 8
1.1 Pannee u no3aHee cBs3biBaHue. Taod- 1 1 2 |1. CamocrostensHoe m3ydenue|llposepka nanusuny- |I1K-2-3yB
JUIa BUPTYaTbHBIX (QYHKIUI yueOHOI M Hay4HOH JInTepaTy-|ajdbHbIX 3aJJaHUN
PBL
2. lloarotoBka K mpakTHYe-
CKOMY 3aHSITHIO
1.2 AGcTpakTHble Kiacchl. UncThie BUP- 3 3 6 |1. CamoctosrensHoe u3yuenue|llposepka unausuny- |I1K-2—3yB
TyaneHble pyHkuuu. [Ipumep «3Be3nHOoE yueOHOM M Hay4HOU JIMTEpaTy-|albHbIX 3aJaHUN
HEOOo» PBIL.
2. TloaroroBka K TIpaKTHYE-
CKOMY 3aHSITHIO
HToro mo pazneny 4 4 8
2. MHoXecTBEeHHOE U BHUpPTyaibHOe| 8

HaCJI€JOBaHUC




AynuropHas g = o’
KOHTaKTHas paboTa = § o TN
e (B akaj. yacax) T 5 . OpMa TEKYILETo KOH- g o
Paznen/ rema 3 5 Bun camocrositensHoit TPOJIsl YCIIEBAEMOCTH U 2 Gl
JUCIUTIIAHBI 3 - Cow | oo | B paboThI IIPOMEXYTOUHOMN aTTe- E“% 3
o = SE| BB g a2 CTalluu o 5 S
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2.1 IlpuHIIMIT MHOKECTBEHHOTO HacJiIe- 1 1 2 |1. CamocrostenpHoe n3zydeHue|llposepka unausunay- |I[1K-2—3yB
JIOBaHUA yueOHOM M Hay4HOW JIMTEpaTy-|albHbIX 3aJaHUl
PBL
2. IloaroroBka K TIpaKTHYE-
CKOMY 3aHSTHIO
2.2 OO6nacte BHAMMOCTH Kjlacca IIpHU 1 1 2 |1. CamocrostensHoe m3ydenue | llposepka nanusuny- |I1K-2—3yB
MHO>KECTBEHHOM HaCJIeI0BaHUU yueOHOM M HayYHOU JTUTEpaTy-|aldbHBIX 3a1aHUN
juse
2. lloaroroBka K mpaKTH4e-
CKOMY 3aHSITHIO
2.3 BupryaibHO€ HaciaeA0BaHUE 1 1 2 |1. CamoctosrensHoe u3yuenue|llposepka unausuny- |I1K-2—3yB
yueOHOM M Hay4HOW JIUTEpaTy-|albHbIX 3aJaHUN
PBL
2. TloaroroBka K TIpaKTHYE-
CKOMY 3aHSITHIO
2.4 VckiroueHus M HacleTI0BaHUE 1 1 2 |1. CamoctostenbHoe u3yuenue|llposepka unausuny- |I1K-2—3yB
yueOHOM M HayYHOW JIMTEpaTy-|albHbIX 3aJaHUN
PBL
2. lloaroroBka K TpaKTH4e-
CKOMY 3aHSITHIO
HToro mo pazneny 4 4 8
3. IllaGmoHbI (MaTTepHBI) MPOSKTHPOBA-| 8
HUS
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3.1 ITonsiTne mrabaoHa MPOCKTUPOBAHUS. 1 1 2 |1. CamocrostenpHoe n3zydeHue|lIlposepka unausunay- |I[1K-2—3yB
Karasior marrepHOB IPOEKTUPOBAHUS yueOHOM M Hay4HOW JIMTEpaTy-|albHbIX 3aJaHUl
pBL.
2. IloaroroBka K TIpaKTHYE-
CKOMY 3aHSITHIO
3.2 Ilarrepn «Crparerus» (Strategy) 2 2 4 |1. CamocrositensHOe m3yuenue|llposepka uanuBuay- |I1K-2—3yB
y4eOHOI M Hay4HOH JInTepaTy-|ajdbHbIX 3aJJaHUN
pBIL.
2. lloaroroBka K mpakTHYe-
CKOMY 3aHSITHIO
3.3 Ilarrepn «Habmogatensy» (Observer) 2 2 4 |1. CamocrosarensHoe uzyuenue|llpoBepka unausuny- |I1K-2—3yB
yueOHOM M Hay4HOW JIUTEpaTy-|albHbIX 3aJaHUN
pBIL.
2. TloaroroBka K TIpaKTHYE-
CKOMY 3aHSITHIO
4 TTartepn «/lekoparop» (Decorator . CamoctosTensHoe u3ydenue|lIpoBepka unanBUIY- -2-3yB
3411 D t 2 2 4 11.C IT [1K-2
yueOHOM M HayYHOW JIMTEpaTy-|albHbIX 3aJaHUN
pBIL.
2. lloarotoBka K mpakTHYe-
CKOMY 3aHSITHIO
3.5 MMartepn «OnuHouKa» (Singleton) 1 1 1 |1. CamocrostenpHoe m3yudenue |[IpoBepka naauBuny- |[1K-2—3yB
yueOHOI M Hay4HOH JInTepaTy-|aJbHBIX 3aJaHUN
pHIL
2. lloarotoBka K mpaKTHYe-
CKOMY 3aHSITHIO
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3.6 ITaTrTepn Komanaa (Command) 2 2 2.1 |1. CamocrostenbHoe m3ydeHue|llposepka unausuny- |I[1K-2—3yB
yueOHOM M Hay4HOW JIMTEpaTy-|albHbIX 3aaHU
pBI.
2. IloaroroBka K TIpaKTHYE-
CKOMY 3aHSITHIO
Hroro mo pazneny 10 10 17.1
Hroro 3a cemecTp 8 18 18 33.1
HToro mo aucuuniinHe 18 18 33.1 JK3aMeH




5 Oopa3oBaresibHbIC U HH(POPMALIMOHHBIE TEXHOJIOTHH

1. TpaguumoHHbie 00pa3oBaTe/ibHbIC TEXHOJOIHH, OPUECHTUPOBAHHBIC HA OPraHU3ALIUI0
00pa30BaTENBbHOTO MIPOLIECCa U MPEATIONATAIONTYI0 IPSIMYIO TPAaHCISALMIO 3HAaHUHM OT MperoiaBa-
TeJI K CTYACHTY.

®opMbl Y4eOHBIX 3aHATHIH C HCIOJIB30BAHNEM TPAAUIMOHHBIX TEXHOJIOTHIi:

HNudopmannonHas JeKIus — MocIe10BaTelbHOE U3JI0KEHNE MaTepuaia B JUCIUILIMHAD-
HOU JIOTHKE, OCYIIECTBIIIEMOE MPEUMYIIECTBEHHO BepOAIbHBIMU CPEACTBAMU (MOHOJIOT TPEIo-
JlaBaTers).

[TpakTHueckoe 3aHATHE, MOCBSILEHHOE OCBOECHUIO KOHKPETHBIX YMEHUN M HaBBIKOB IO
IPEIOKEHHOMY aITOPUTMY.

2. TexHoJsiornu npod/1eMHOro 00y4eHHsl — OpraHu3anus 00pa30BaTEILHOTO IMPOLECcCca,
KOTOpas MPEAIoJiaraeT MOoCTaHOBKY MPOOJEMHBIX BOIPOCOB, CO3JaHUE Y4EOHBIX MPOOIEMHBIX
CI/ITyaIII/Iﬁ IJId CTUMYJIMPOBAHUA aKTUBHOM MO3HaBaTEIbLHON ACATCIIBHOCTH CTYACHTOB.

@DopMbl y4eOHBIX 32aHATHI ¢ HCI0JIb30BAHMEM TEXHOJIOTHl PO0JIEeMHOr0 00y4eHH I :

[TpoGieMHas nekuus — U3JI0KEHUE MaTepHualla, Mpearoararoliee NoCTaHOBKY MpooOeM-
HBIX ¥ IUCKYCCHOHHBIX BOIIPOCOB, OCBEIIEHUE PA3IMUHBIX HAyYHbIX I1OAXO0J0B, aBTOPCKUE KOM-
MCHTApUH, CBA3AHHBIC C PA3JIMYHBIMH MOJACIAMU MHTCPIIPETAINHN U3YyIaCMOI'0 MaTCpHraJia.

3. UHTepakTHBHBIE TEXHOJOIMH — OpraHu3alys o0pa3oBaTeIbHOIO Ipolecca, KOTopas
npeamnojgara€t akKTUBHOC U HeJIMHEHHOEe B38,PIMOI[CI>1CTBI/IG BCCX YYAaCTHUKOB, AJOCTHXCHUC Ha
3TOI OCHOBE JIMYHOCTHO 3HAYMMOTO Il HUX 00pa30BaTeIbHOIO pe3yJibTaTa.

®opMbl y4eOHBIX 3aHATHI € MCIOJb30BAHMEM CHENHATN3HPOBAHHBIX HHTEPAKTHB-
HBIX TEXHOJIOTHIi:

Jlexuuss «oOpaTHOM CBSI3U» — JEKUUA-TIPOBOKALUS (M3JI0’)KEHUE MaTepuasa ¢ 3apaHee 3a-
IUTAaHUPOBAaHHBIMH OLIMOKaMM), JeKIus-0ecena, JIEKIUsA-AUCKYCCUs, JEKIHI-IPecCKOH(pepeH-
ous.

[TpakTyeckoe 3aHATHE B (POpME MpAaKTHUKyMa — OpraHu3anus y4eOHOH paboThl, Hampas-
JIHHasl Ha pellleHue KOMIUJIEKCHOW y4eOHO-TIO3HaBaTeIbHOM 3ajaun, TpeOyrollel OT CTyAeHTa
IIPUMEHEHHUS KaK HAyYHO-TEOPETUUECKUX 3HAHUI, TaK U IPAKTUYECKNUX HABBIKOB.

6 YuedHo-MeTOANMYECKOE OOecTieYeHre CAMOCTOATEbHON PadoThl 00yyaromuxcst

[To nucuunnune «llatTepHoe mporpaMMHUpOBaHME» MPEAYCMOTPEHA ayJUTOpHAas U BHea-
YIUTOpPHAsl CaMOCTOsITeNIbHAs paboTa 00yJarommxcs.

AynuTOopHas caMoCTOATeNbHas paboTa CTYACHTOB MPEAINOAaraeT peleHre KOHTPOJIbHBIX
3a/1a4 Ha 1a00paTOPHBIX 3aHATUSX.

[IpumepHbIe ayaAuTOpPHBIE KOHTpOJIbHBIE paboThl (AKP):

Paznea 1.

1. PeanusoBats knacc «JlnuHHOE 1enoey. O0ecneuynTh BO3MOKHOCTh BBIIOJIHEHUS apu (-
METHUYECKHX OTEpaNnii ¢ IK3EMIUISIpaMH KJlacca.

2. Pa3zpaboraTh HH(OPMAIIMOHHYIO CUCTEMY JJISl MOJIETUPOBaHMS Fe0OHOIIeHO3a.

Paznea 2.

1. Peanu3oBath MepapxHio KJIACCOB COTTIACHO CIIEAYIOIIEH cxeme:

BexTop

/\

BexkTop ¢ mpoBepkoii Auana3oHa HHACKCALMH OTCOpTUPOBaHHBIN BEKTOP

\/

OTCOpPTUPOBAHHKIN BEKTOP C MMPOBEPKO AUAITa30HA MHICKCAIIHA




Paspnen 3.

1. CipoekTHpoBaTh U peain30BaTh UEPAPXUIO KIACCOB JUISl UTPOBBIX MEPCOHAXKEH U pas3-
HBIX TUIOB BoopykeHUs. Kaxnplii nepcoHax B 000 MOMEHT BPEMEHH HCIIOJB3YET TOJIBKO
OJIMH BUJ] OPYXHUSI, HO MOXET CBOOOJIHO MEHSTh OPY>KHE B XOJI€ UTPHI.

2. IlpomoaenupoBaTh 4at Ha ocHOBe matTepra Observer.

3. AnantupoBath JEKIUOHHBINA MPUMEP U3 TEMBI MATTepH «/lekopaTop» B COOTBETCTBUH C
HOBBIMH TpeOoBaHMsIMU: Teneps Koe MOKHO 3aKa3aTh B MaJCHBKOH, CpeAHEN Wi OO0JIbIION
yamike. Starbuzz cuuTaer pasmep HMOPLUUU HEOTHEMJIEMOW YacThi0 Kilacca kKode, ModITOMy B
kiacc Beverage Obutn 100aBneHbI 1Ba HOBBIX MeToja: setSize() u getSize(). CTouMOCTh A0MOI-
HEHUIl TaKk)Ke 3aBHCHUT OT pa3Mepa MOPLHUH, TaK YTO, CKaxkeM, Jo0aBKa cou JOJKHA CTOUTh 10,
15 nnm 20 1eHTOB A7 MaJIeHbKOM, CpeIHeH Wil OOIBIION OPIIMKA COOTBETCTBEHHO.

4. JlopaGoTaTh JICKIIMOHHBIN mpuMep U3 TeMbl marrepH «Komanma»: [06aBuTh ycTpoui-
CTBO — TPEXCKOPOCTHOM BEHTHJISITOP U PEATH30BaTh (PYHKIIUIO OTMEHBI ITOCIIETHEH ONepaIii.
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7 OIIeHO‘IHBIe cpeacrea AJisi MIPpOBECACHUSA HpOMe)l(yTO‘lHOﬁ arrecranuun

a) [linanupyembie pe3yJbTaThbl 00yUYeHHs U OIEHOYHbIE CPEJACTBA ISl MPOBEIeHUs MPOMEKYTOYHOM aTTeCTAlluu !

CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1eHOYHEIE CpeacTBa

ITK-2 Cnoco0HOCTB pa3padaTbiBaTh KOMIIOHEHTHI AlINIAPATHO-TI

TAJIbHBIC CPEX

CTBA U TEXHOJIOI'HHU MIPOrpaMMHUPOBAHUSA

POTrpaMMHBIX KOMIIJIEKCOB U 0a3 HAAaHHBIX, HCII0JIB3Yl COBPEMEHHbIC HHCTPYMCH-

3HaTe

CIOCOOBI TPOEKTUPOBAHUS TPOTPAMMHBIX KOM-
IIJICKCOB

9.

oo

8.

Hepequb meopemu4yecKkux 6onpocoe
1.

Craruyeckoe wim paHHee cBsa3biBaHue (static/early binding). [To3n-

Hee/ muHammuyeckoe cBs3piBanue (late/dynamic binding). Tabmuia BUpTYyanbHBIX
¢bynkuii (virtual function table).

Bupryansnsie pynkiuu/meroast (Virtual functions/methods). A6crpaktHbie
Kiaccel (abstract classes) u uucteie BupTyansHbie GyHkuuu (pure virtual func-

tions).

MHoxecTBeHHOE HaclyieioBaHue. Pa3penienrne npoTuBOpeunii mpu HaciIea0Ba-
HHUHU OJHOMMCHHBIX YJICHOB KJIaccCa.

BrnusiHue MHOKECTBEHHOTO HACIIEIOBaHHS HA MEXaHU3M BUPTYaIbHBIX (PYHK-
HI/II>'I. O6J’IaCTI> BHUINMOCTH KJIacca HpI/I MHOXCCTBCHHOM HACJICAOBAHHUU.
BupryanbHoe HacnegoBaHuKeE.

Uckimouenns n HacjieJOBaHUE.

[Ila6nonsb! (matTepHbl) MpoekTUpoBaHus. OcHOBHBIE MOHATHS. KaTamor naTtrep-

HOB ITPOEKTUPOBAHMUS.

[Marrepn «Ctparerus» (Strategy).
[Tarrepn «Habmonarensy» (Observer).

10. IMatrepn «/lexoparop» (Decorator).
11. Tlarrepn «Oaunoukay (Singleton).
12. Tlarrepn «Komanna» (Command)




CrpyKTypHBIi

3JIEMEHT [Tnanupyemsble pe3ynbTaThl 00y4eHHUs OneHoyHbIe CpeCTBA
KOMIETEHINH
Ymeth pazpabarbiBath [10 nporpaMMHBIX KOMIUIEKCOB IIpakxmuueckue 3a0anus

1.

CHpOCKTI/IpOBaTB I/Iepapxmo KJIACCOB IJIA MO[[eJ'II/IpOBaHI/ISI I/II‘pBI B I1axXMarhbl.
YdecTh, 4TO MEIIKa MOXKET MpeBpanarbesa B Gurypy. Odecreunts CMEHy IOBE-
eHns 0e3 3aMeHbI 00OBEKTA.

CrpoeKTHpOBaTh HUEPAPXHIO KIACCOB ISl pacdeTa THAPABIHMYECKOTO COMPOTHB-
JICHHs ydacTKa TpyOompoBoja. /s Kaxx0ro KOCTPYKTHBHOTO DJIEMEHTa TPYOO-
IIPOBOJIa U3BECTHA XapaKTEPUCTUKA MOTEPU JaBiIeHUs, JU00 yaelbHas (Hanpu-
Mep, Ui TpsAMoro yuactka B H/m), mu6o abconmotHas (Hampumep, i TTOBOPOTa
Ha 90 rpamxycos B H).

CrpoeKTHpOBaTh UEPAPXHIO KJIACCOB COMIACHO PUCYHKY:

Tpancnopt

HasewmHnslii Tpancniopt Bonanslil Tpancniopt

Amdpuodus

B uucne npyrux nomken ObITh onpenenieH metoa cnocobllepensrkenusi().

4.

CripoekTupoBaTh MepapXuio KiaccoB g mozenupoBanus cetu Bluetooth. Ce-
TEBbIE YCTPONUCTBA MOT'YT OOBEINHATHLCS B «IIUKOCEThY (piconet). B xaxoii nmu-
KOCETH OJIHO YCTPOMCTBO paboTaeT Kak master, a ocraipHble Kak slave. He-
CKOJIBKO MUKOCETell MOTyT OOBEIMHATHCA B «pacchlmuaTyio» (scatternet) ceTs.
st aTOTO Kakas mapa MUKOCETEN JOJDKHA UMETh 00IIee YCTPOHCTBO, KOTOPOE
Oyzer master'oM B 0fiHOI 1 slave'om B npyroii




CrpyKTypHBIi

3JIEMEHT [Tnanupyemsble pe3ynbTaThl 00y4eHHUs OneHoyHbIe CpeCTBA
KOMITETCHIIUH
Bnanets HaBBIKAMU aJTOPUTMHU3AIMHN U TEXHOJIOTUSMHU pa- | 3adanus na peuierue 3a0a4 u3 npo@eccuoHaibHol 001acmu, KOMNIeKCHble 3A0aAHUsL

0ouero IMPOCKTUPOBAHUS IIPOIrPaAMMHBIX KOMILICK-

COB

1. CnpoexTupoBaTh HEPAPXHUIO KJIACCOB COIVIACHO PUCYHKY:

Cnoprcmen

JIbDKHUK Crtpenok

buatnonuct

B ugucie APYTHUX DJOJKCH OBITH ONPEACIICH MCTO/ 1CrOJib3yeMul/IHBEHTapk () .

2. CropoekTHpOoBaTh HMEpapXHI0 KJIACCOB JJSl pacdeTa MHOTOCIOIHON OpoHu. J[is
KQKJIOTO MaTepuaja U3BECTHO, CKOJIBKO SHEPTUM CHapsija Ha MUUIUMETP TOJI-
IIMHBI OH MOTJIOUIAET.

3. CropoekTHpoBaTh HEPAPXHIO KJIACCOB JUISI MOJEIUPOBAHUS IITATHOTO COCTaBa
OpeanpusITHs. Y4ecTh BO3MOXKHOCTH TepeBofa pPabOTHHKA C JOJDKHOCTH Ha
JTOJKHOCT.

4. CrpoeKkTHpOoBaTh HEPAPXUIO KIIACCOB JIJISI MOJEIUPOBAHMS CUCTEMBI POJIEH TIOJb-
3oBareneld B CYBJI. KomOunanus paspemennii aist oobexra b/l nnnuBuayanpHa
TS Kaxaou ponu. OnpenenuTbh METO]] B Kiacce O6wexTH]l, BO3BpALIAOIINA O1-
TOBYIO MacKy pa3peuieHui s posu




0) Ilopsinoxk mpoBeJAeHHs] NMPOMEKYTOYHOM aTTeCTAIlMU, TMOKA3aTeJId M KPUTePHHU
OlleHUBAHMS:

[TpomexxyTounas arrecranus mo aucuuiuinHe «llarreproe mporpaMMupoBaHHUe) BKIIOYA-
€T TEOPETUYECKHE BOMPOCHI, MO3BOJISIONINE OLICHUTh YPOBEHb YCBOCHUS OOyYarolMMHCS 3Ha-
HUH, U TPAaKTUYECKUE 3a/1aHUs, BBISBISIONINE CTENICHb C(HOPMUPOBAHHOCTH YMEHUH U BIIaJICHHIA,
npoBoAUTCA B (hopMe IK3aMeHa.

DK3aMeH MO0 JaHHOM TUCHUIUIMHE IPOBOJUTCA B YyCTHOU (hOpME 10 3K3aMEHALMOHHBIM OH -
JeTaM, KaXIbli M3 KOTOPBIX BKJIKOYAEeT 1 TEOpEeTHHECKHil BONPOC M OJHO IMPaKTUYECKOe 3a-
JTaHHE.

IToxka3aTenu U KPUTEPUHU OLIEHHBAHUS IK3aMeHa:

— Ha OLEHKY «OTJHYHO» (5 0aJJIOB) — 00yYarONIMIiCs JEMOHCTPHUPYET BBICOKUN YpOBEHB cop-
MHUPOBAHHOCTH KOMIIETEHIIUN, BCECTOPOHHEE, CUCTEMaTH4YeCKoe U TITyOOKOe 3HaHWE y4eOHOTro
Marepuaia, CBOOOJHO BBINOJHIECT MPAKTUYECKHE 3aJaHHs, CBOOOTHO ONEPHPYET 3HAHHIMH,
YMEHUSIMH, IPUMEHSIET UX B CUTYalUsIX MOBBIIICHHON CII0)KHOCTH.

— Ha OLICHKY «Xopomo» (4 6anna) — o0yyarouuiicss AEeMOHCTPUPYET CPEAHUM YPOBEHb CPOPMU-
POBAHHOCTH KOMIIETECHIIUN: OCHOBHBIC 3HAHMS, YMEHHUS OCBOCHBI, HO JIOMYCKAIOTCS HE3HAYH-
TEJIbHBIE OIIUOKH, HETOYHOCTH, 3aTPYAHECHUS IPU aHATTUTHYECKHX OIEpalusiX, IepeHoce 3HAaHUI
¥ YMEHUI Ha HOBbIC, HECTaHAapTHBIC CUTYAIUH.

— Ha OLIEHKY «yIOBJIETBOPHMTEJbHO» (3 0ayia) — oOyyarouuiicss JEMOHCTPUPYET OPOTOBBIN
ypoBeHb C(HOPMUPOBAHHOCTH KOMIIETEHIIHI: B X0/Ie¢ KOHTPOJILHBIX MEPONPUITUN AOMYCKAIOTCS
OIIMOKH, MPOSBISETCS OTCYTCTBHE OTACIbHBIX 3HAHWW, YMEHUH, HABBIKOB, O0yYarOMIANCS HC-
MBITHIBACT 3HAUUTENbHBIE 3aTPYAHECHUS MIPU ONEPUPOBAHUU 3HAHUSMU M YMEHUSIMH TP UX Tie-
peHOCe Ha HOBBIE CUTYAI[HH.

— Ha OLEHKY «HEeY/J0BJIETBOPUTEILHO» (2 0aymia) — oOydarouuiicss IeMOHCTPUPYET 3HAHUS HE
6osee 20% TeopeTHUYECKOro MaTepuala, OMyCKaeT CYIIECTBEHHbIE OIIMOKU, HE MOXKET IMOKa-
3aTh UHTEJIEKTyallbHbIE HABBIKH PEIIeHHUs TPOCTHIX 3aau.

— Ha OIICHKY «HEeYyI0BJIETBOPUTEAbHO» (1 O6amt) — oOyuaromuiicss He MOXKET MOKa3aTh 3HAHUS
Ha YpOBHE BOCIPOM3BENEHUS U 00BSCHEHUSI HH(OPMAIIUK, HE MOKET TIOKa3aTh UHTEIIEKTYallb-
HbIC HABBIKM PEIICHUS TPOCTHIX 3a/1a4.

8 YueOHo-MeTOqMYeCcKOe U HHGPOPMALMOHHOE o0ecTiedeHue TUCHUILTMHBI (MOIYJIsl)

a) OcHoBHas JqUTEpaTypa:

1. Powmanos, E.JI. IlporpamMmMHuas unxenepus : yueoHoe nocooue : [16+] / EJI. Pomanos ; Ho-
BOCHUOUPCKUI rOCyAapCTBEHHBIN TexHU4Yeckuil yHuBepcurer. — HoBocubupck : HoBocubup-
CKUH ToCylapCTBEHHBI TexHUYeckuil yHusepcuter, 2017. — 395 c. : tabn., cxem., ui. —
(YueOuukm HI'TY). — Pexum JIOCTyma: o IOJIIIHCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=573945 . — buGmuorp. B kH. — ISBN
978-5-7782-3455-0. — TekcT : SEKTPOHHBIH.

2. Mopenuposanue cuctem: [lonxonsr u meroasl / B.H. Bonkosa, I'.B. 'openosa, B.H. Ko3nos
u 1p. ; Cankr-IlerepOyprckuii rocy1apcTBEHHBIN NOIUTEXHUYECKUI yHUBEpCUTET. — CaHKT-
[TerepOypr : UznarensctBo Ilonurexnnyeckoro ynusepcutera, 2013. — 568 c. : cxem., ui.,
TalJI. — Pexum JocTyma: 1o MOJIITUCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=362986. — bubmuorp. B ku. — ISBN
978-5-7422-4220-8. — TekcT : IEKTPOHHBIH.

0) /lomoJiHUTe IbHASA JIUTEpaTypa:

1. KanentreB, A.A. HoBble TexXHOJOTMHM B MNPOrpaMMHpPOBAHUHU : ydeOHoe mocobue /
A.A. Kanentses, /[.B. I'apaiic, A.E. 'opsaunoB ; Tomckuii I'ocygapcTBEHHBIN YHUBEPCUTET
cucreM ympaieHust u paanodaekTpoHuku (TYCYP). — Tomck : Db Konrent, 2014. — 176
c. : CXEM., WIL. — Pexum JOCTyTIA: o MOJIIHCKE. —

URL.: https://biblioclub.ru/index.php?page=book&id=480503. — bubGmuorp.: c. 166-169. —

ISBN 978-5-4332-0185-9. — TekcT : 31MeKTPOHHBIA.

B) IlporpammHoe odecnieuenune u MHTEepHeT-pecypcehl:
ITpennaraercs UCIONIB30BAaHUE CIAEAYIOIIMX IPOIrPAMMHBIX IPOAYKTOB!

14


https://biblioclub.ru/index.php?page=book&id=573945
https://biblioclub.ru/index.php?page=book&id=362986
https://biblioclub.ru/index.php?page=book&id=480503

Ilpoepammnoe obecneyenue. TULIEH3UOHHOE TPOrpaMMHOE OOecledeHHe: OTepalioOHHAas
CHCTEMA, 0(1)I/ICHI>IC ImporpaMMbl; MAaTEMATUUCCKHUE TMAKET, CTATUCTUYCCKHUC IMAKEThI, YCTAHOBJICH-
HblE Ha KaXIOM IIEPCOHAJILHOM KOMIbIOTEpe BbluucaurenpbHoro ueHtpa ®dI'bOY BIIO
«MI'TY».

[lepedyeHp MMIIEH3MOHHOTO MTPOrPAMMHOTO 00ECIICUEHUS 110 CChLIKE:

http://sps.vuz.magtu.ru/Shared%20Documents/Forms/Allltems.aspx?RootFolder=%2FShar
ed%20Documents%2F%D0%9F%D0%BE%D0%B4%D0%B3%D0%BE%D1%82%D0%BE%
D0%B2%D0%BA%D0%B0%20%D0%BA%20%D0%B0%D0%BA%D0%BA%D1%80%D0%
B5%D0%B4%D0%B8%D1%82%D0%B0%D1%86%D0%B8%D0%B8%202020%2F%D0%A
1%D0%B0%D0%BC%D0%BE%D0%BE%D0%B1%D1%81%D0%BB%D0%B5%D0%B4%D
0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5%202019%D0%B3%2F%D0%9B%D
0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D0%
BE%D0%B5%20%D0%9F%D0%9E &Initial Tabld=Ribbon.Document&VisibilityContext=WSS
TabPersistence
OdunmanpHple CaiiThl TPOMBIIUICHHBIX NPEANPHUIATAI W opraHu3aimid: http://www.mmk.ru,
http://www.creditural.ru, http://www.magtu.ru, http://www.gks.ru u T.1.; pa3pabOTYHKOB MPO-
rpaMMHBIX TIPOAYKTOB: http://www.statsoft.ru, http://www.microsoft.com, http://www.ptc.com u
T.I, caiiTel  Jlaboparopuii  KommbioTepHOW — rpadukm  http://graphics.cs.msu.ru
http://cgm.graphicon.ru.

9 MartepuajibHO-TeXHHYeCKOe o0ecneyeHrue TUCHUILIMHBI (MO1YJIs1)

MaTepHaJIBHO-TGXHquCKOe o0OecrieucHue JUCHHUIIJIMHBI BKIIIOYACT!:

Tun u Ha3BaHUE ayAUTOPUHU OcHalleHue ayauTopuu
JlekMOHHAs Ay TUTOPUS MynbTUMeauiiHbIE CpeACTBa XPaHEHUs, lIepejaunl U
npeJcTaBiIeHns HHPOPMaLUU
KomMmnbroTepHslil Ki1acce I[TepconanbHbie KommbloTepbl ¢ makerom Office, Brixomom

B IHTEpHET U ¢ AOCTYNOM B 3JIEKTPOHHYIO HH(OpMaIu-
OHHO-00pa30BaTEIbHYIO CPENY YHUBEPCUTETA

Aynuropuu g camocrositenibHol | Bee kimacest YUT u ACY ¢ nepcoHanbHbIMU KOMIIbIOTE-

pa6OTI>II KOMITBIOTCPHBIC KJIACCHI; pamMu, BBIXOAOM B I/IHTepHeT " C IOCTYIIOM B 3JICKTPOH-
YUTAITBHBIC 3aJIbI OMOINOTEKH HYI0 HH()OPMAIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEP-
cuTera

Aynuropuii Ui rpynnoBbIX U uH- | Aya. 282 u kiacesl YUT u ACY
JUBUYaIbHBIX KOHCYJIBTALUM, Te-
KYIIIET0 KOHTPOJIS U IPOMEKYTOU-
HOH aTTecTaluu

ITomemenus nas camoctositenbHor | Kmaccer YUT u ACY
paboTHI OOYJAFOIINXCSI, OCHAIICH-
HBIX KOMIIBIOTEPHOU TEXHUKOM C
BO3MOXKHOCTBIO IMMOJKIIOUCHUS K
cetu «/HTepHET» U HAIUYUEM J0-
CTyIa B DJIEKTPOHHYIO HH(pOpMa-
[IHOHHO-00Pa30BaTENHHYIO CPEIY
OpraHu3aIu

[Tomemenus ans xpaneHus v npo- | LlenTp nHdopManmoHHbIX TeXHOJIOTHI — ayn. 379
(UITAKTUYECKOTO 0OCITYKUBAHUSI
y4eOHOT0 000pyIOBaHHS
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http://sps.vuz.magtu.ru/Shared%20Documents/Forms/AllItems.aspx?RootFolder=%2FShared%20Documents%2F%D0%9F%D0%BE%D0%B4%D0%B3%D0%BE%D1%82%D0%BE%D0%B2%D0%BA%D0%B0%20%D0%BA%20%D0%B0%D0%BA%D0%BA%D1%80%D0%B5%D0%B4%D0%B8%D1%82%D0%B0%D1%86%D0%B8%D0%B8%202020%2F%D0%A1%D0%B0%D0%BC%D0%BE%D0%BE%D0%B1%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5%202019%D0%B3%2F%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D0%BE%D0%B5%20%D0%9F%D0%9E&InitialTabId=Ribbon.Document&VisibilityContext=WSSTabPersistence
http://sps.vuz.magtu.ru/Shared%20Documents/Forms/AllItems.aspx?RootFolder=%2FShared%20Documents%2F%D0%9F%D0%BE%D0%B4%D0%B3%D0%BE%D1%82%D0%BE%D0%B2%D0%BA%D0%B0%20%D0%BA%20%D0%B0%D0%BA%D0%BA%D1%80%D0%B5%D0%B4%D0%B8%D1%82%D0%B0%D1%86%D0%B8%D0%B8%202020%2F%D0%A1%D0%B0%D0%BC%D0%BE%D0%BE%D0%B1%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5%202019%D0%B3%2F%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D0%BE%D0%B5%20%D0%9F%D0%9E&InitialTabId=Ribbon.Document&VisibilityContext=WSSTabPersistence
http://sps.vuz.magtu.ru/Shared%20Documents/Forms/AllItems.aspx?RootFolder=%2FShared%20Documents%2F%D0%9F%D0%BE%D0%B4%D0%B3%D0%BE%D1%82%D0%BE%D0%B2%D0%BA%D0%B0%20%D0%BA%20%D0%B0%D0%BA%D0%BA%D1%80%D0%B5%D0%B4%D0%B8%D1%82%D0%B0%D1%86%D0%B8%D0%B8%202020%2F%D0%A1%D0%B0%D0%BC%D0%BE%D0%BE%D0%B1%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5%202019%D0%B3%2F%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D0%BE%D0%B5%20%D0%9F%D0%9E&InitialTabId=Ribbon.Document&VisibilityContext=WSSTabPersistence
http://sps.vuz.magtu.ru/Shared%20Documents/Forms/AllItems.aspx?RootFolder=%2FShared%20Documents%2F%D0%9F%D0%BE%D0%B4%D0%B3%D0%BE%D1%82%D0%BE%D0%B2%D0%BA%D0%B0%20%D0%BA%20%D0%B0%D0%BA%D0%BA%D1%80%D0%B5%D0%B4%D0%B8%D1%82%D0%B0%D1%86%D0%B8%D0%B8%202020%2F%D0%A1%D0%B0%D0%BC%D0%BE%D0%BE%D0%B1%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5%202019%D0%B3%2F%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D0%BE%D0%B5%20%D0%9F%D0%9E&InitialTabId=Ribbon.Document&VisibilityContext=WSSTabPersistence
http://sps.vuz.magtu.ru/Shared%20Documents/Forms/AllItems.aspx?RootFolder=%2FShared%20Documents%2F%D0%9F%D0%BE%D0%B4%D0%B3%D0%BE%D1%82%D0%BE%D0%B2%D0%BA%D0%B0%20%D0%BA%20%D0%B0%D0%BA%D0%BA%D1%80%D0%B5%D0%B4%D0%B8%D1%82%D0%B0%D1%86%D0%B8%D0%B8%202020%2F%D0%A1%D0%B0%D0%BC%D0%BE%D0%BE%D0%B1%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5%202019%D0%B3%2F%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D0%BE%D0%B5%20%D0%9F%D0%9E&InitialTabId=Ribbon.Document&VisibilityContext=WSSTabPersistence
http://sps.vuz.magtu.ru/Shared%20Documents/Forms/AllItems.aspx?RootFolder=%2FShared%20Documents%2F%D0%9F%D0%BE%D0%B4%D0%B3%D0%BE%D1%82%D0%BE%D0%B2%D0%BA%D0%B0%20%D0%BA%20%D0%B0%D0%BA%D0%BA%D1%80%D0%B5%D0%B4%D0%B8%D1%82%D0%B0%D1%86%D0%B8%D0%B8%202020%2F%D0%A1%D0%B0%D0%BC%D0%BE%D0%BE%D0%B1%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5%202019%D0%B3%2F%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D0%BE%D0%B5%20%D0%9F%D0%9E&InitialTabId=Ribbon.Document&VisibilityContext=WSSTabPersistence
http://sps.vuz.magtu.ru/Shared%20Documents/Forms/AllItems.aspx?RootFolder=%2FShared%20Documents%2F%D0%9F%D0%BE%D0%B4%D0%B3%D0%BE%D1%82%D0%BE%D0%B2%D0%BA%D0%B0%20%D0%BA%20%D0%B0%D0%BA%D0%BA%D1%80%D0%B5%D0%B4%D0%B8%D1%82%D0%B0%D1%86%D0%B8%D0%B8%202020%2F%D0%A1%D0%B0%D0%BC%D0%BE%D0%BE%D0%B1%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5%202019%D0%B3%2F%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D0%BE%D0%B5%20%D0%9F%D0%9E&InitialTabId=Ribbon.Document&VisibilityContext=WSSTabPersistence
http://sps.vuz.magtu.ru/Shared%20Documents/Forms/AllItems.aspx?RootFolder=%2FShared%20Documents%2F%D0%9F%D0%BE%D0%B4%D0%B3%D0%BE%D1%82%D0%BE%D0%B2%D0%BA%D0%B0%20%D0%BA%20%D0%B0%D0%BA%D0%BA%D1%80%D0%B5%D0%B4%D0%B8%D1%82%D0%B0%D1%86%D0%B8%D0%B8%202020%2F%D0%A1%D0%B0%D0%BC%D0%BE%D0%BE%D0%B1%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5%202019%D0%B3%2F%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D0%BE%D0%B5%20%D0%9F%D0%9E&InitialTabId=Ribbon.Document&VisibilityContext=WSSTabPersistence
http://sps.vuz.magtu.ru/Shared%20Documents/Forms/AllItems.aspx?RootFolder=%2FShared%20Documents%2F%D0%9F%D0%BE%D0%B4%D0%B3%D0%BE%D1%82%D0%BE%D0%B2%D0%BA%D0%B0%20%D0%BA%20%D0%B0%D0%BA%D0%BA%D1%80%D0%B5%D0%B4%D0%B8%D1%82%D0%B0%D1%86%D0%B8%D0%B8%202020%2F%D0%A1%D0%B0%D0%BC%D0%BE%D0%BE%D0%B1%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5%202019%D0%B3%2F%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D0%BE%D0%B5%20%D0%9F%D0%9E&InitialTabId=Ribbon.Document&VisibilityContext=WSSTabPersistence
http://www.mmk.ru/
http://www.creditural.ru/
http://www.magtu.ru/
http://www.gks.ru/
http://www.statsoft.ru/
http://www.microsoft.com/
http://www.ptc.com/
http://graphics.cs.msu.ru/
http://cgm.graphicon.ru/

