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PaGouas mporpamma coctasiena Ha ociope ®I'OC BO 1o HanpasieHuio MOArOTOBKH (cmenu-
amprocti) 09.03.01 Unopmarnka H BEMUCTHTENbHAS TEXHHKA (YPOBEHb OakamaBpuara), yT-
BeprkaeHHoro npukasoM MO u H P® ot 12.01.2016 . Ne 5.

PaGouasi IporpaMMa paccMoTpeHa M oo0peHa Ha 3acefaHuy Kapeapsl BBIYHCIINTEILHON TeX-
HUKH | iporpammupoBanus « £ & » (Jumd4)A 2017 r., npotokon Ne 2.
i

3aBeyioumii kapeapoi O.C. Jlorynosa

PaGouas nporpamma 0100peHa MEeTOIHUIECKOH KOMUCCHEH HHCTHTYTa SHEPreTHKH H
5 p
ABTOMaTH3MPOBAHHBIX CHCTEM « A T » (‘,Zh/mJM 2017 r., nmpotokon Ne é_l ;
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PaGouas nporpamma cocrasiena: gouentom Kapeaper BTull

B.E. TopunHCcKHM

Penensent: HAYANLHUK OT/eNa MHHOBALHOHHBIX paspabotok 3A0

«KoncOM-CKC», KkaH/1. TeXH. HayK
—— -
L/>/ ~~ A.H. Tasos



JIner akryaamsauwmn paGoueii nporpammsi

Padoyas nporpamma nepecmotpesa, o0cykuena i onobpena uis peausamin B 2017-2018
yUeOHOM rofly Ha 3ace/iatuu Kaeapsl BerucTHTe BHON TeXHIKH 1 IIPOrPAMMHUPOBAHHS
g g} £
7 20) 45 Ne ]
£27/ _ 0.C.Jlorynosa
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Mporokon ot 7607
3aB. kadepoit

Pabouas mporpamma nepecmorpea, oOcyxknena 1 onobpena s peatnsamin B 2018 - 2019
y4eOHOM rojly Ha 3ace/anum Kaeapsl BbuHCIHTCIBHON TeXHUKT 1 IPOrPaMMHPOBAHHS

Mpotoxoror 4 OF 7 2w N r
3as. Kadeapoii ; l/‘@-// 0.C. Jlorynosa
Y i

Paboyas mporpanmya nepecmotpena, obeyxiena 1 o106pena ang peammanun B 2019 - 2020
Y4eOHOM rofty Ha 3aceiatuy kadepbl BeIuuCIHTEIbHOMN TEXHUKH 1 POrpaMMHPOBAHHS

[IpoTokon ot ﬁ 2 %r N {
3ag. Kadespoii é T “Z 0O.C. Jlorynosa
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Pabouas mporpamma mepecmorpena, obcyskena 1 ono6pena as peammsaun B 2020 - 2021
y4eOHOM rojty Ha 3acejaHiH kadeapbl BBIUMCIHTETHHON TeXHAKH 1 TIPOrpaMMUpPOBaHHS

Tporokon ot /5 ??@ %’7 Z%ﬁ N §
3a. kadenpoit (A4, —7  0.C.Jloryuosa
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1 lesin ocBOCHUS TUCHUIIHHBI (MOTYJISA)

HenssMmu ocBoeHMs aucUUILIUHBI (Moaynsi) «llaTTepHOoe mporpaMMUpOBaHHUE» SIBISIETCS 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 HCIOJIB30BAHUEM 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)

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

W3yuenne aucHUIUIMHBL Oa3upyercs Ha CICIYIOIIMX Kypcax: MH(OpMaTHKa, MaTeMaTHKa,
MPUKIIAJHOE POTPAMMHUPOBAHHUE, CTPYKTYPhl M MOJICNN JAHHBIX, 00BEKTHO-OPHEHTHPOBAHHOE TPO-
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 HaBBIKAMHU AJITOPUTMU3AIMH U TEXHOJIOTUAMHU pabodyero MpoeKTUPOBAHUS MPOrpaMM-
HBIX KOMIUIEKCOB




4 CTpyKTypa U collepKaHue IUCUMILTUHBI (MO1YJIs1)

OO6m1ast TpyI0EMKOCTh TUCIMIUIMHBI COCTABIISIET 4 3a4eTHBIX enuHMIb 144 akas. yaca, B TOM YHCIIE:

— KOHTaKTHas pabdora — 17.2 akan. yaca:

— ayauTopHas — 14 akaj. 4acos;
— BHeayJauTopHas — 3.2 akaJl. yaca;

— camocTtosaTenbHas padora — 118.1 akan. yaca,

— TMOATOTOBKA K 3K3aMeHy — 8.7 akaj. Jaca.

AyauTopHas

KOHTaKTHasi paboTa
(B akaj. yacax)

dopma TEeKyILEero KOH-
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1. TTonumopdusm 5
1.1 Pannee u no3aHee cBs3biBaHue. Tabd- 0.5 0.5 10 |1. CamoctositensHoe u3ydenue|lIposepka naauBuny- |[1K-2—3yB
JMIa BUPTYaIbHBIX (QYHKIMH yueOHOI M Hay4HOH JInTepaTy-|adbHbIX 3aJJaHUN
pBIL
2. lloarotoBka K mpakTHYe-
CKOMY 3aHSITHIO
1.2 AGctpakTHble Kiacchl. YUCTBIE BUP- 0.5 0.5 10 |1. CamoctosTensHoe usydenue|lIposepka unausuny- |I[1K-2—3yB
TyanbHble QyHkIuu. [Ipumep «3Be3aHOE y4eOHOM M HAy4YHOMW JTUTEpaTy-|albHBIX 3aJIaHUI
HEeOO0» PBIL.
2. TloaroroBka K TIpaKTHYE-
CKOMY 3aHSITHIO
Hroro no pazneny 1 1 20
2. MHoOXecTBEHHOE U BHUpPTyaibHOE| 5
HaCJIeIOBaHHE




1
AynutopHas =5 g DE
KOHTaKTHas paboTa = O -
g = @®opMa TeKylero KoH- =
o (B akaz. yacax) 27 . =i
Paznen/ Tema 2 5 Bun camocrositenbHOR TPOJIS yCIIEBAEMOCTH U 2
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2.1 IlpuHIMIT MHOKECTBEHHOI'O Hacle- 0.5 0.5 10 |1. CamocrostensHoe uszyuenue|lIpoBepka unausuny- |I[1K-2—3ys
JIOBaHUA yueOHOM M Hay4HOU JIUTEpaTy-|albHbIX 3aaHUN
pBL.
2. IloaroroBka K TIpaKTHYE-
CKOMY 3aHSITHIO
2.2 OO6nacte BHAMMOCTH Kjlacca IIpHU 0.5 0.5 10 |1. Camoctositensnoe u3ydenue|lIposepka naauBuny- |[1K-2—3yB
MHOXECTBEHHOM Hacjel0BaHUU y4eOHOI M Hay4HOH JInTepaTy-|ajabHbIX 3aJaHUN
pBIL.
2. lloaroroBka K mpakTHYe-
CKOMY 3aHSITHIO
2.3 BupryaibHO€ HaciaeA0BaHUE 0.5 0.5 10 |1. CamocrostensHoe uzydenue|lIpoBepka unausuny- |[1K-2—3yB
yueOHOM M Hay4HOW JIUTEpaTy-|albHbIX 3aJaHUN
pBIL.
2. TloaroroBka K TIpaKTHYE-
CKOMY 3aHSITHIO
2.4 VcknroveHus U HaclleZJOBaHNE 0.5 0.5 10 |1. CamoctosTensHoe usydenue|lIposepka unausuny- |I1K-2—3yB
yueOHOM M HayYHOU JIUTEpaTy-|albHbIX 3aJaHUN
pBIL.
2. lloarotoBka K mpaKTHYe-
CKOMY 3aHSITHIO
Hroro no pazneny 2 2 40
3. IllaGnoHbl (HaTTEpHBI) MPOEKTHPOBA-| S
HUS
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3.1 ITonarue maba0HA IPOEKTUPOBAHHU. 0.5 0.5 10 |1. Camoctosarenbnoe usyuenue|lIposepka nagusuny- |I[1K-2-3yB
pOBEp y y
Karasior marrepHOB IPOEKTUPOBAHUS yueOHOM M Hay4HOU JIUTEpaTy-|albHbIX 3aaHUN
PBL
2. IloaroroBka K TIpaKTHYE-
CKOMY 3aHSTHIO
3.2 INarrepu «Ctparerus» (Strate 0.5 1 10 |1. CamocrosrenbHoe n3yuenue|IIposepka nagusuny- |[1K-2—3
y4 y yB
yueOHOM M HayYHOU JTUTEpaTy-|albHBIX 3a1aHUN
juse
2. lloaroroBka K mpaKTH4e-
CKOMY 3aHSTHIO
3.3 Ilarrepn «Habmogatensy» (Observer) 0.5 1 10 |1. CamocrostensHoe uzydenue|lIpoBepka unausuny- |[1K-2—3yB
yueOHOM M Hay4HOW JIUTEpaTy-|albHbIX 3aJaHul
PBL
2. TloaroroBka K TIpaKTHYE-
CKOMY 3aHSTHIO
3.4 Tlarrepu «/lexopatop» (Decorator) 0.5 1 8.1 |1. CamocrosarensHoe uzyuenue|llpoBepka unausuny- |I1K-2—3yB
yueOHOM M HayYHOU JIUTEpaTy-|albHbIX 3aJaHUN
PBL
2. lloarotoBka K TpaKTH4e-
CKOMY 3aHSTHIO
3.5 Ilarrepn «Oaunouka» (Singleton 0.5 0.5 10 |1. CamocrosrenpHoe usyuenue|lIposepka nagusuny- |I[1K-2—3
y4 y yB
yueOHOI M Hay4HOH JIuTepaTy-|ajJbHbIX 3aJaHUN
PBL
2. lloarotoBka K TMpaKTH4e-
CKOMY 3aHSTHIO
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3.6 TTarrepu Komanaa (Command) 0.5 1 10 |1. CamocrostensHoe uszyuenue|lIpoBepka unausuny- |I[1K-2—3ys
yueOHOM M Hay4HOU JIUTEpaTy-|albHbIX 3aaHUN
PBL
2. IloaroroBka K TIpaKTHYE-
CKOMY 3aHSTHIO
HToro mo pazueny 3 5 58.1
HTtoro no kypey 5 6 8 118.1
HToro no nucuuniuge 6 8 118.1 JK3aMeH




5 Oopa3oBaresibHbIC U HH(POPMALIMOHHBIE TEXHOJIOTHH

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

®opMbl Y4eOHBIX 3aHATHIH C HCIOJIB30BAHNEM TPAAUIMOHHBIX TEXHOJIOTHIi:

HNudopmannonHas JeKIus — Mocae10BaTelbHOE U3JI0KEHNE MaTepuaia B JUCLUILIMHAP-
HOU JIOTHKE, OCYIIECTBIIIEMOE MPEUMYIIECTBEHHO BepOATbHBIMU CPEACTBAMU (MOHOJIOT TPEmo-
JlaBaTers).

[TpakTHueckoe 3aHSATHE, MOCBSILEHHOE OCBOECHUIO KOHKPETHBIX YMEHUN M HaBBIKOB IIO
IPEIOKEHHOMY aITOPUTMY.

2. TexHoJsiornu npod/1eMHOro 00y4eHHsl — OpraHu3anus 00pa30BaTEILHOTO IMPOLECcCca,
KOTOpas MPEAIoJiaraeT MOoCTaHOBKY MPOOJEMHBIX BOIPOCOB, CO3JaHUE Y4EOHBIX MPOOIEMHBIX
CI/ITyaIII/Iﬁ AJid CTUMYJIMPOBAaHHUA aKTUBHOM IMO3HaBaTEIbHOMU 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-
MCHTAapUH, CBA3AHHBIC C PA3JIMYHBIMU MOJACIISIMU UHTCPIIPETAINU U3YIaCMOI'0 MaTCpHraJia.

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

®opMbl y4eOHBIX 3aHATHI € MCIOJIb30BAHMEM CHENHAJTN3HPOBAHHBIX HHTEPAKTHB-
HBIX TEXHOJIOTHIi:

Jlexuus «oOpaTHOM CBSI3U» — JEKUUA-TIPOBOKALUS (M3JI0’)KEHUE MaTepuasa ¢ 3apaHee 3a-
IUTAaHUPOBAaHHBIMK OLIMOKaMU), JeKIus-0ecena, JIEKIUA-IUCKYCCUs, JEKIHI-IPecCKOH(pepeH-
ous.

[TpakTyeckoe 3aHATHE B (pOpMe MpaKTHUKyMa — OpraHu3anus y4eOHOH paboThl, Hampas-
JIHHasl Ha pellleHue KOMIUJIEKCHOW y4eOHO-TIO3HaBaTeIbHOM 3ajaun, TpeOyrolle OT CTyAeHTa
IIPUMEHEHHUS KaK HAyYHO-TEOPETUUECKUX 3HAHUI, TaK U IPAKTUYECKHUX HABBIKOB.

6 YuedHo-MeTOANMYECKOE OOecTieYeHre CAMOCTOATEbHON PadoThl 00yyaromuxcst

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

AynuTopHas caMocTosTeNbHas paboTa CTYJIEHTOB MPEAINOoaraeT peleHre KOHTPOJIbHBIX
3a/a9 Ha MPAKTHYECKUX 3aHATHSIX.

[TpumepHbIe ayTUTOpHBIE KOHTPOJIbHBIE padboTh! (AKP):

Paznea 1.

1. PeanusoBats knacc «JlnuHHOE 1enoey. O0ecneuynTh BO3MOKHOCTh BBIIOJIHEHUS apu (-
METHUYECKHMX OTEpalnii ¢ 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. Kaxaplii nmepcoHax B 000 MOMEHT BPEMEHH HCIIOJB3YET TOJIBKO
OJIMH BUJ] OPYXHSI, HO MOXET CBOOOJIHO MEHATH OPY>KHE B XOJI€ UTPHI.

2. IlpomoaenupoBaTh 4at Ha ocHOBe matTepra Observer.

3. AnantupoBath JEKIUOHHBINA MPUMEP U3 TEMBbI MAaTTEepH «/lekopaTop» B COOTBETCTBUU C
HOBBIMH TpeOoBaHMsIMU: Teneps Koe MOKHO 3aKa3aTh B MaJCHBKOH, CpeAHEN Wi OO0JIbIION
yamike. Starbuzz cuuTaer pasmep HNOPUUU HEOTHEMJIEMOW 4YacThbiO Kiacca Kode, ModToMy B
kiacc Beverage Obutn 100aBneHbI 1Ba HOBBIX MeTofa: setSize() u getSize(). CToMMOCTh J10MO-
HEHUIl TaKk)Ke 3aBHCHUT OT pa3Mepa MOPLHUH, TaK YTO, CKaxkeM, Jo0aBKa cou JOJKHA CTOUTh 10,
15 nnm 20 1eHTOB 17151 MAIEHBKOH, CpeHel nim O0NbIION MOPIHUU COOTBETCTBEHHO.

4. JlopaboTaTh JICKIIMOHHBIM mpuMep u3 TeMbl marrepH «Komanma»: [06aBuTh ycTpoui-
CTBO — TPEXCKOPOCTHOM BEHTHJISATOP U PEATM30BaTh (PYHKIIUIO OTMEHBI IMOCIEAHEH ONepaIim.
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7 OIIeHO‘IHBIe cpeacrea AJisi MIPpOBECACHUSA HpOMe)l(yTO‘lHOﬁ arrecranuun

a) [lnanupyembie pe3yJbTaThbl 00yUYeHHs U OIEHOYHbIE CPEJACTBA ISl MPOBEIeHUs MPOMEKYTOYHOM aTTeCTAllUN !

CrpyKTypHBII
JJIEMEHT [Tnanupyemsble pe3yabTaThl 00yUeHHUsI OueHouHblE CpeCcTBa

KOMIICTCHIIN

IIK-2 CnnocodoHOCTD pa3paﬁaTbIBaTb KOMITIOHEHTBI alllIapPaATHO-NIPOIrPpaMMHBIX KOMIIJIEKCOB U 0a3 HAAaHHBIX, HCII0JIB3Yl COBPEMEHHbIC HHCTPYMCH-
TAJIbHBbIC CPEACTBA U TEXHOJIOI'MHM MTPOrpaMMHUPOBAHUSA

3HaTh CIOCOOBI TIPOEKTUPOBAHUS TPOTPAMMHBIX KOM- | [lepeuens meopemuueckux 60npocos

IIJIEKCOB 1. Craruueckoe uinm panHee cBs3piBanue (static/early binding). ITo3a-

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

2. Bupryanenbie pynkumu/merons (virtual functions/methods). A6crpakTHbie
Kiaccel (abstract classes) u uucteie BupTyansHbie GyHkuuu (pure virtual func-
tions).

3. MHoxecTBeHHOE HaclieloBaHue. Pa3pelieHre npoTuBOpeYrii Ipy HacjeI0Ba-
HUY OJTHOMMEHHBIX YICHOB KJIacca.

4. BiusHUE MHOKECTBEHHOTO HACIICAOBAHUS Ha MEXaHU3M BHPTYAIbHBIX (YHK-

ruit. O6macTh BUAMMOCTH KJlacca P MHOXKECTBEHHOM HACJIEIOBAHUH.

BupryansHoe HacienoBaHue.

HcknroueHus u Haclie10BaHUE.

7. 1labnons! (marTepHsl) npoektupoBanus. OcHoBHBIEC OHTHS. Katanor narrep-
HOB ITPOEKTUPOBAHHUS.

8. Ilatrepn «Ctpaterus» (Strategy).

9. Tlarrepn «Habmomatenb» (Observer).

10. IMatrepn «/lexoparop» (Decorator).

11. Tlarrepn «OamHoukay (Singleton).

12. Tlarrepn «Komanna» (Command)

oo




CrpyKTypHBIi

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

1.

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

CrpoeKTHpOBaTh UEPAPXHIO KJIACCOB JIJISl pacueTa THAPABIMYECKOTO COMPOTUB-
JICHUs y4acTKa TpyOompoBoja. s Kakq0oro KOCTPYKTHBHOTO AJIEMEHTa 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 UEPAPXUIO KJIACCOB COIIACHO PUCYHKY:

Tpancnopt

HasewmHnslii Tpancniopt Bonanslil Tpancniopt

Amdpuodus

B uucne npyrux nomken O0bITh onpeneneH metoa criocobllepensuxenusi().

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 ocraibHble Kak slave. He-
CKOJIBKO MUKOCETell MOTyT OOBEAMHATHCS B «pacchlmuaTyro» (scatternet) ceTb.
st aTOTO Kakas mapa MUKOCETEN JOJDKHA UMETh 00Iee YCTPOHCTBO, KOTOPOE
Oyzer master'oM B 0fiHOI 1 slave'om B npyroii




CrpyKTypHBIi

3JIEMEHT [Tnanupyemsble pe3ynbTaThl 00y4eHHUs OneHoyHbIe CpeaCcTBa
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 JAJSl pacyeTa MHOTOCIONHOW Oponu. [[ns
KQKJIOTO MaTepuaja U3BECTHO, CKOJIBKO SHEPTUM CHapsija Ha MUUIUMETP TOJI-
IIMHBI OH MOTJIOUIAET.

3. CropoekTHpoBaTh UEPAPXHIO KIIACCOB JUISI MOJCIMPOBAHUS IITATHOTO COCTaBa
OpeanpusITHs. Y4ecTh BO3MOXKHOCTH TepeBofa pPabOTHHKA C JOJDKHOCTH Ha
JTOJKHOCT.

4. CrpoeKkTHpOBaTh HEPAPXUIO KIACCOB ISl MOJEIUPOBAHUS CUCTEMBI POJIEH TOJb-
3oBareneld B CYBJI. KomOunanus paspemennii aist oobexra b/l nnnuBuayanpHa
I Kaxaou ponu. OmpenenuTh METO]] B Kilacce O6wexTH]l, BO3BpALIAONINA OU-
TOBYIO MacKy pa3peuieHui s posu




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

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

DK3aMeH MO0 JaHHOM TUCHUIUIMHE IPOBOIUTCS B YCTHOM (hopMe 1O IK3aMEHAIlMOHHBIM OH-
JeTaM, KaXIbli M3 KOTOPBIX BKJIKOYAeT 1 TEOpEeTHYECKHil BONPOC M OJHO IMpPaKTHYECKOoe 3a-
JTaHHE.

IToxka3aTenu U KPUTEPUHU OLIEHHBAHUS IK3aMeHa:

— Ha OLEHKY «OTJHYHO» (5 0aJJIOB) — 00yYaIONIMIICS JEMOHCTPHUPYET BBICOKUN YpOBEHB cop-
MHUPOBAHHOCTH KOMIIETEHILIUN, BCECTOPOHHEE, CUCTEMaTHUEeCKOe U TIy0OKoe 3HaHuEe y4eOHOTro
Marepuaia, CBOOOJHO BBINOJHIET MPAKTUYECKHE 3aJaHHs, CBOOOTHO ONEPHPYET 3HAHHIMH,
YMEHUSIMH, IPUMEHSIET UX B CUTYalUsIX MOBBIIICHHON CII0)KHOCTH.

— Ha OLIEHKY «X0pouIo» (4 6amia) — 00yJarouuiics 1eMOHCTPUPYET CPEIHUN yPOBEHb chOopMU-
POBAHHOCTH KOMIIETECHIIUN: OCHOBHBIC 3HAHMS, YMEHHUS OCBOCHBI, HO JOMYCKAIOTCS 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 OTACIHHBIX 3HAHWW, YMEHUH, HABBIKOB, O0yYarOMIANCS HC-
MBITHIBACT 3HAUUTENbHbBIC 3aTPYAHECHUS IPU ONEPUPOBAHUU 3HAHUSMU U YMEHUSMHU MIPH UX Iie-
peHOCe Ha HOBBIE CUTYAI[HH.

— Ha OLEHKY «HEeY/J0BJIETBOPUTEILHO» (2 0aymia) — oOydarouuiicss IeMOHCTPUPYET 3HAHUS HE
6osee 20% TeOpeTHYECKOro MaTepuala, OMyCKaeT CYIIECTBEHHbIE OIIMOKU, HE MOXKET IMOKa-
3aTh UHTEJUIEKTYyalbHbIE HABBIKU PEIICHUS IPOCTHIX 3a/1a4.

— Ha OIICHKY «HEeYyI0BJIETBOPUTEAbHO» (1 O6amt) — oOyuaromuiicss He MOXKET MOKa3aTh 3HAHUS
Ha YpOBHE BOCIPOM3BEIEHUS U 00BSCHEHUSI HH(POPMAIIUK, HE MOKET TIOKa3aTh UHTEIJIEKTYallb-
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 TOCylapCTBEHHBIN TexHUuYeckuil yHusepcurer, 2017. — 395 c. : tabn., cxem., ui. —
(YuebHuku HI'TY). — Pexnm JIOCTYyIIA: o MTOATIMCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=573945 . — buGmuorp. B ku. — ISBN
978-5-7782-3455-0. — TekcT : >EKTPOHHBIH.

2. Mopenuposanue cuctem: [lonxonsr u meroasl / B.H. Bonkosa, I'.B. 'openosa, B.H. Ko3nos
u 1p. ; Cankr-IletepOyprekuii rocy1apcTBEHHBIN NOIUTEXHUYECKUI yHUBEpCUTET. — CaHKT-
[TerepOypr : UznarensctBo Ilonurexnndyeckoro 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 ; ToMmckuil 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 : 3MeKTPOHHBIA.

B) IlporpammHoe odecnieuenune u MHTEepHeT-pecypcehl:
Ilpoecpammnoe obecneyenue. TUIEH3UOHHOE MPOrpaMMHOE OOECIeueHHe: OlepalroHHas
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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

cuctema; oprCHBIE TPOrPaMMBbI, MATEMATUYECKUE MTAKET, CTATUCTHYECKUE MAKEThl, yCTAHOBIICH-
HbIE Ha KaXJIOM IEPCOHAIIBHOM KOMIIbIOTEpE BbluucauTENbHOr0 1eHtpa PI'bOY BIIO
WMITY».

[lepeueHb JIMLIEH3UOHHOTO TPOTPAMMHOI0 0OECIIEUEHUsI IO CCHUIKE:

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
OdunuanpHple CalThl MPOMBIIUICHHBIX MPEANPUATAN W opranu3aimii: http://www.mmk.ru,
http://www.creditural.ru, http://www.magtu.ru, http://www.gks.ru u T.1.; pa3pabOTYHKOB IMPO-
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 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue TUCIHUILINHBI (MO1YJIs1)

MaTepI/IaJILHO-TeXHI/I‘leCKOG obecneyeHne JUCHUITIIMHBI BKIIFOYACT:

Tun u Ha3BaHUE ayJUTOPUH OcHalieHue ayuTopun

JlekunoHHast ayAUTOPHS MynbTHMeaUIHBIE CPEACTBA XPAaHEHUS, Iepeladun 1
npeCTaBICHUs HHPOPMALIUU

KoMmnbroTepHslil Ki1ace I[Tepconanbhbie kKommbloTepbl ¢ makerom Office, Brixomom
B IHTEpHET U ¢ AOCTYNOM B 3JIEKTPOHHYIO HH(OpMaIu-
OHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA

Aynuropun g camocrostenbHol | Bee kimacesl YUT u ACY ¢ nepcoHalbHBIMU KOMIIBIOTE-

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

Aynuropuii /uid rpynnoBbIX ¥ uH- | Aya. 282 u knaceel YUT u ACY
JTUBUYalbHBIX KOHCYJIbTALUH, Te-
KYIIEr0 KOHTPOJIS ¥ IPOMEXKYTOU-
HOW aTTeCTaluu

ITomemenus mis camocrostensHoil | Kimacest YUT u ACY
paboThI 0OYUAIOIINXCS, OCHAIIICH-
HBIX KOMITIBFOTEPHOUN TEXHUKOU €
BO3MO>KHOCTBIO MOJIKJIFOUEHUS K
cetn «HTEpHET» N HANIMYUEM J10-
CTyMa B JIEKTPOHHYIO HH(pOpMa-
[IMOHHO-00Pa30BaTEIbHYIO CPENY
OpraHu3aluu

[Tomemenus ans xpaneHus v npo- | LlenTp nndopMamoHHbIX TeXHOJIOTHI — ayn. 379
(GHIaKTHYECKOTO 00CTYKUBAHUS
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/

