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PaGouast mporpaMma coctasiena Ha ociose GI'OC BO 1o nanpasiesuio noAroToBKH (CrHeii-
anpiocrd) 09.03.01 Mudopmarika u BbuucInTebHAs TeXHUKA (yposenb Dakalaspuara). yi-
Bepaciennoro npukasom MO i H P o1 12.01.2016 1. Ne 5.
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Jhuer aktyammsanmn paGouyeii IpOrpammbl
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sl -
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s i _p / y
Ilpotoxomor A MY, K % LN/
3as. kadepoii E l;l/ 7 0.C. Jlorynosa

i

Paboyas mporpamva nepecmotpena, obcyxiena 1 oo6pena s peanmsauin B 2019 - 2020
Y4eOHOM rofly Ha 3acejaHuH kadeapsl BbraucIuTebHOMN TeXHUKY U IPOTPAMMHPOBAHHS

[Ipotokon ot ﬁ/ 0% o2 }Qﬁ?r N £
3ag. kadespoii é 74///,'(‘\ 0O.C. Jlorynosa
/

Pabouas mporpamma mepecMotpena, obcyknena 1 o1o0pena i peammsaun B 2020 - 2021
Y4eOHOM rojty Ha 3aceJaHAH Kaeapbl BbuMCTHTICTBHOMN TeXHIKY 1 TIPOrpaMMUpPOBAHHUS

Mpotoxor ot /4 f?@ /—Q 20/_%[‘7 No é:
3as. kadeapoit (~ é%/i?ij 0.C. Jlorynosa
[/




1 Llenu ocBoeHUST AUCHUTUIMHBI (MOIYJIs)
Hensimu ocBoeHus AUCUUIUIMHBI (Monyisi) «llaTTepHoe mporpaMMupoBaHUEe» SIBISIETCS OCBOE-
HUE CTYJIEHTAMH METOJUKH MPOEKTUPOBAHUS U PEAIU3AIMHU CIIOXKHBIX IPOTPAMMHBIX KOMILIEKCOB.
Jlyis tocTuKeHus OCTaBIEHHOM 11enu B Kypce «IlartepHoe mporpaMMUpOBaHKE) PEIaloTCs 3a-
Jauyl IPUOOPETCHHUS:
— pacUIMpPEHHBIX 3HAHUHI 00 OCHOBHBIX MapagurMax 00bEKTHO-OPHUEHTHPOBAHHOTO MMPOrPAMMHUPOBa-
HUS;
— TIpeACTaBJICHHUH 0 00beKTHOU Moaenu C++,
— yYMEHHUH MPOEKTHPOBATh MEPAPXUIO KIACCOB C HCIIOJIb30BAHUEM CTaHIAPTHBIX MAaTTEPHOB MPOECK-
TUPOBAHUS;
— HaBBIKOB HAITMCAHUS MPOTPAMMHOIO KOJIa ¢ BO3MOXHOCTSMHU MOJTU(DUKAIIMH U PACITUPEHUS.

2 MecTo THCHUILINHBI (MOYJIs1) B CTPYKTYpe 00pa30BaTeIbHO MPOrpaMMbl
MOJArOoTOBKM 0akajiaBpa (Marucrpa, crenuaaucra)

JlucuuiuiiHa BXOAWT B BaPHATUBHYIO YacTh MPO(EeCCHOHANIBHOTO IHMKIIA AUCHUILUINH 00pa3o-
BaTEJILHOTO CTaHJapTa OakanaBpa.

W3yuenne aucHUIUIMHBL Oa3upyercs Ha CIENyIOIIUX Kypcax: HH(OpMaTHKa, MaTeMaTHKa,
IPUKIIQJHOE IPOrpaMMUPOBAaHHUE, CTPYKTYpPhl U MOJIENIH JIaHHBIX, 00BEKTHO-OPUEHTHPOBAHHOE IPO-
IrPaMMHUPOBAHHUE.

3 Komnerenunu od0y4aromerocsi, Gopmupyembie B pe3y/JibTaTe 0CBOCHHUSA
AUCUHMIUIMHBI (MOYJIs1) U IIJIAHUPYeMbIe pe3yJbTaThbl 00y4eHusl

B pesynbrate ocBoeHus aucuuruinebl (Momyns) «llaTtTrepHoe mporpammupoBaHue» 00ydaro-
HIUICS JOJKEH 00J1aaTh CICIYIOIUMU KOMITETCHIIMSIMU:

CtpyKTypHBIi
DIIEMEHT [Tnanupyemsble pe3yabTaThl 00yUeHHs

KOMIICTCHIIN

ITK-2 Cnoco0HOCTH pa3padaTbiBaTh KOMIIOHEHTHI alINIAPATHO-NMIPOrPAMMHBIX KOMILJICKCOB U 0a3
JAAHHBIX, HCII0JIb3YSl COBPEeMEHHbIe HHCTPYMEHTAJIbHbIE CPEJACTBA M TEXHOJIOTMHU NPOTrPAMMHUPO-
BaHMA

3Hartb CIOCOOBI NPOEKTUPOBAHNUS IPOTPAMMHBIX KOMILIEKCOB

YmeTs paspabarbiBath [1O nporpaMMHBIX KOMIUIEKCOB

Brnaners HaBBIKAMU AJITOPUTMHU3AILMH U TEXHOJIOTUAMHU pabodyero MpoeKTHUPOBAHUS MPOrpaMM-
HBIX KOMIUIEKCOB




4 CTpyKTypa U collepKaHue IUCUMILTUHBI (MO1YJIs1)

OO01wast TpyA0eMKOCTh JUCIHUIUIMHBI COCTABIISICT 4 3aUeTHBIX eNUHUIIBI 144 akaj. dyaca, B TOM YUCIE:
— KOHTaKkTHas pabora — 69.95 akaj. yaca:

— ayauTopHas — 66 aka. 4acos;

— BHeayauTopHas — 3.95 akaj. yacos;

— camocTtosTenbHas padora — 38.35 akan. yaca,
— TOJTOTOBKA K 3K3aMeHy — 35.7 akaJ. Jaca.

1
AyauTopHas s ’g DE
KOHTaKTHas pabota = O N
o Z 2 ®opMa TeKylero KoH- =
= (B akax. yacax) 2 & . =i
Paznen/ rema 3 5 Bun camocrostensHoit TPOJISl YCIIEBAEMOCTH U 2
. =
JVICTIATUTHHEI 3 - Cow cow | BB paboThI POMEKYTOYHOH aTTe- g”% E
S =
O 5 % E E E ) CTaluu = 0 =
b S = s T | 2°8 H &
= < g o g § o) o
= = O Y N
1. ITonmumophuszm 8
1.1 Pannee u no3aHee cBs3biBaHue. Taod- 2 2 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. UHCThIE BUP- 6 6 6 |1. CamoctosrensHoe u3yuenue|llposepka unausuny- |I1K-2—3yB
TyaneHble pyHkuuu. [Ipumep «3Be3nHOoE yueOHOM M HayYHOU JIUTEpaTy-|albHbIX 3aJaHul
HEOOo» PBIL.
2. TloaroroBka K TIpaKTHYE-
CKOMY 3aHSITHIO
HToro mo pazneny 8 8 8
2. MHoXecTBEeHHOE U BHUpPTyaiabHOe| 8
HaCJIeIOBaHHE




AynuropHas g = o’
KOHTaKTHas paboTta = § o o
e (B akaj. yacax) T 5 . OpMa TEKYILETo KOH- g e 2
Paznen/ rema 3 5 Bun camocrositensHoit TPOJIsl YCIIEBAaEMOCTH U 2 g X
JUCIUTIIAHBI 3 - Cow | oo | B paboThI IIPOMEXYTOUHOMN aTTe- E“% 3
o = SE| BB g a2 CTalluu o 5 S
SO B2 Se =
2.1 IlpuHIIMIT MHOKECTBEHHOTO HacJiIe- 2 2 2 |1. CamocrostenpHoe n3zydeHue|lIlposepka 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 2 2 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 2 2 2 |1. CamoctosrensHoe u3yuenue|llposepka unausuny- |I1K-2—3yB
yueOHOM M Hay4HOW JIUTEpaTy-|albHbIX 3aJaHul
PBL
2. TloaroroBka K TIpaKTHYE-
CKOMY 3aHSITHIO
2.4 VckiroueHus U HaclleJOBaHUe 2 2 2 |1. CamoctostenbHoe u3yuenue|llposepka unausuny- |I1K-2—3yB
yueOHOM M HayYHOW JIMTEpaTy-|albHbIX 3aJaHUN
PBL
2. lloaroroBka K TpaKTH4e-
CKOMY 3aHSITHIO
Hroro no pazneny 8 8 8
3. lllabnoHbl (TAaTTEpHBI) MPOESKTHPOBA-| 8
HUS




1
AynutopHas =5 g‘é\ =§
KOHTaKTHas paboTa = O -
S @®opMa TeKylero KoH- =
e (B akaj. yacax) i . o &
Paznen/ rema 3 5 Bun camocrositensHoit TPOJIsl YCIIEBAaEMOCTH U 2
. =
JUCIUTIIAHBI 3 Cow | oo | B paboThI IIPOMEXYTOUHOMN aTTe- 225
@ = S=| = =] S a o5 E
= o g = ; S A crTangmun = m %
= SE| 2| 8¢g o2
z = o, < = 5 3
SO E2 56 =
3.1 IlonsTHe maba0Ha MPOCKTUPOBAHUSI. 2 2 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 3aHSTHIO
3.2 Ilarrepn «Crparerus» (Strategy) 4 4 4 |1. CamocrositensHOe m3yuenue|llposepka uanuBuay- |I1K-2—3yB
yueOHOM M HayYHOU JTUTEpaTy-|aldbHBIX 3a1aHUN
juse
2. lloaroroBka K mpaKTH4e-
CKOMY 3aHSITHIO
3.3 Ilarrepu «Habmromatens» (Observer) 4 4 4 |1. CamocrosarensHoe uzyuenue|llpoBepka unausuny- |I1K-2—3yB
yueOHOM M Hay4HOW JIUTEpaTy-|albHbIX 3aJaHUN
PBL
2. TloaroroBka K TIpaKTHYE-
CKOMY 3aHSITHIO
3.4 Tlarrepu «/lexopatop» (Decorator) 4 4 9.35 |1. CamocrositenbHoe u3ydenue |[Iposepka unnusuay- |I1IK-2—3yB
yueOHOM M HayYHOW JIMTEpaTy-|albHbIX 3aJaHUN
PBL
2. lloarotoBka K mpakTHYe-
CKOMY 3aHSITHIO
3.5 Ilarrepn «Onunouka» (Singleton) 1 1 1 |1. CamocrostenpHoe m3yudenue |[IpoBepka naauBuny- |[1K-2—3yB

yueOHOI M Hay4HO JnuTepaTy-
PBL

2. lloarotoBka K mpaKTHYe-
CKOMY 3aHATHIO

abHBIX 3aJaHul




1
AynutopHas =5 g‘é\ =§
KOHTaKTHas paboTa = O -
g = @®opMa TeKylero KoH- =
= (B aKaj. yacax) = . =B
Paznen/ Tema 3 5 Bun camocrositenbHOM TPOJISL YCIIEBAEMOCTH U 25K
. >
JUCIUTIIAHBI 3 Cow | oo | B paboThI IIPOMEXYTOUHOMN aTTe- 225
@ = S=| = =] S a o5 E
= o g = ; S A crTangmun = m %
% SEZ| 22| &8¢ "
= S o S Z 5 S
5@ =@ Q O =
3.6 ITaTrTepn Komanaa (Command) 2 2 2 |1. CamocrostenpHoe n3zydeHue|lIlposepka unausunay- |I[1K-2—3yB
yueOHOM M Hay4HOW JIMTEpaTy-|albHbIX 3aJaHUl
pBI.
2. IloaroroBka K TIpaKTHYE-
CKOMY 3aHSITHIO
Hroro mo pazneny 17 17 22.35
Hroro 3a cemecTp 8 33 33 |[38.35
HToro no Aucuuminye 33 33 38.35 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 3aHSATHE, MOCBSILEHHOE OCBOECHUIO KOHKPETHBIX YMEHUN M HaBBIKOB IIO
IPEIOKEHHOMY aITOPUTMY.

2. TexHoJsiornu npod/1eMHOro 00y4eHHsl — OpraHu3anus 00pa30BaTEILHOTO IMPOLECcCca,
KOTOpasl MPEAINoJaraeT MOCTaHOBKY MPOOJIEMHBIX BONPOCOB, CO3/laHUE YyYEOHBIX MPOOJIEMHBIX
CI/ITyaIII/Iﬁ AJid CTUMYJIMPOBAHUA 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-
MCHTApUH, CBA3aHHBIC C PA3JIMYHBIMH MOJACIIAMU UHTCPIIPETAINHN U3YyUaCMOI'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 3HAYUMOTO Il HUX 00pa30BaTeIbHOIO Pe3yJIbTaTa.

®opMbl y4eOHBIX 3aHATHI € MCIOJIb30BAHMEM CIENHAJTN3HPOBAHHBIX HHTEPAKTHB-
HBIX TEXHOJIOTHIi:

Jlexuuss «oOpaTHOM CBSI3U» — JEKUUA-TIPOBOKALUS (M3JI0’)KEHUE MaTepuasa ¢ 3apaHee 3a-
IUTAaHUPOBAaHHBIMHM OLIMOKaMU), JeKIus-Oecena, JIEKIUA-IUCKYCCUs, JEKIHSA-IPecCKOH(pepeH-
ous.

[TpakTyeckoe 3aHATHE B (OpME MpAaKTHKyMa — OpraHu3alnus y4eOHOH paboThl, Hampas-
JIHHasl Ha pellleHue KOMIUJIEKCHOW y4eOHO-TIO3HaBaTeIbHOM 3ajaun, TpeOyrollel OT CTyAeHTa
IIPUMEHEHHUS KaK HAyYHO-TEOPETUUECKUX 3HAHUM, TaK U IPAKTUYECKHUX HABBIKOB.

6 YuedHo-MeTOANMYECKOE OOecTieYeHre CAMOCTOATEbHON PadoThl 00yyaromuxcst

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

AynuTopHas caMocCTosTeNbHas padoTa CTYJIEHTOB MPEAINOoaraeT peleHre KOHTPOJIbHBIX
3aJa9 Ha MPAKTHYECKUX 3aHATHSIX.

[TpumepHbIe ayTUTOpHBIE KOHTPOJIbHBIE padboTh! (AKP):

Paznea 1.

1. PeanusoBats knacc «JlnuHHOE 1enoey. O0ecneuynTh BO3MOKHOCTh BBIIOJIHEHUS apu (-
METHYECKHX OTEpaInii ¢ IK3EMIUIIpaMH Kilacca.

2. Pa3zpaboraTh HH(OPMAIIMOHHYIO CUCTEMY JJISl MOJIETUPOBaHMS Fe0OHOIIeHO3a.

Paznea 2.

1. Peanu3oBath MepapxHio KJIACCOB COTTIACHO CIIEAYIOIIEH cxeme:

Bexkrop

/\

Bekrop ¢ nposepkoii AuanazoHa UHIEKCALUU OTtcopTupoBaHHBII BEKTOP

\/

OTCOPTHPOBAHHBIN BEKTOP C MPOBEPKON ANANa30Ha MHJIEKCAIINN




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 CBOOOTHO MEHSATH 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 HNOPUUU HEOTHEMJIEMOW 4YacThbiO Kiacca Kode, ModToMy B
kiacc Beverage Obutn 100aBneHbI 1Ba HOBBIX MeToja: setSize() u getSize(). CTouMOCTh A0MOI-
HEHUIl TaKkKe 3aBHCHUT OT pa3Mepa MOPLHUHU, TaK YTO, CKaXkeM, 1o0aBKka cou JOKHA CTOUTh 10,
15 nmm 20 eHTOoB 17151 MAIEHBKOH, CpeHel nim O0JIbIION MOPLIUU COOTBETCTBEHHO.

4. JlopaGoTaTh JICKIIMOHHBIN mpuMep U3 TeMbl marrepH «Komanma»: [06aBuTh ycTpoui-
CTBO — TPEXCKOPOCTHOM BEHTHJISITOP M PEATH30BaTh (PYHKIIUIO OTMEHBI TIOCIICAHEH OMepalny.
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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 00yYeHHUs

O1eHOYHEIE cpe€acTBa

ITK-2 Cnoco0HOCTB pa3padaTbiBaTh KOMIIOHEHTHI AlINIAPATHO-TI

TAJIbHBIC CPEX

CTBA U TCXHOJIOTHH NMIPOTrPAaMMHUPOBAHUSA

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 cBs3biBanue (late/dynamic binding). Tabiuia BUpTYyanbHBIX
¢bynkuii (virtual function table).

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

tions).

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

BrnusiHue MHOKECTBEHHOTO HACIIEIOBAaHHS 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 ITPOCKTUPOBAHUS.

[Mattepn «Ctparerus» (Strategy).
[Tarrepn «Habmonarens» (Observer).

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




CrpyKTypHBIi

3JIEMEHT [Tnanupyemsble pe3ynbTaThl 00y4YeHHUS 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-
neHns 0e3 3aMeHbl 00BEKTA.

CrpoeKTHpOBaTh HUEPAPXHIO KIACCOB ISl pacdeTa THAPABIHMYECKOTO COMPOTHB-
JICHHs ydacTKa TpyOompoBoja. /s Kaxx0ro KOCTPYKTHBHOTO DJIEMEHTa TPYOO-
IIPOBOJIa U3BECTHA XapaKTEPUCTUKA MOTEPU JABJICHHUS, MO0 yaenbHas (Halpu-
Mep, Ui TpsAMoro yuactka B H/m), mu6o abconmotHas (Hampumep, i TTOBOPOTa
Ha 90 rpamxycos B H).

CrpoeKTHpOBaTh UEPAPXHIO KJIACCOB COMIACHO PUCYHKY:

Tpancnopt

Hasewmnslii Tpanciopr BopaHslil TpasCciopt

Amdpuodus

B uucne npyrux nomken O0bITh onpeneneH metoa criocobllepensuxenusi().

4.

CripoekTupoBaTh HMepapXuio KiaccoB uid mozenupoBanus cetu Bluetooth. Ce-
TeBbIE YCTPONUCTBA MOT'YT OOBEINHATBLCS B «IIUKOCEThY (piconet). B xaxoii nmu-
KOCETH OJIHO YCTPOMCTBO paboTaeT Kak master, a ocraipHble Kak slave. He-
CKOJIBKO MUKOCETell MOTyT OOBEAMHATHCS B «pacchlmuaTyro» (scatternet) ceTs.
st aTOrO Kakas mapa MUKOCETEN JOJDKHA UMETh 00IIee YCTPOHCTBO, KOTOPOE
Oyzer master'oM B o7iHOH 1 slave'om B npyroit




CrpyKTypHBIi

3JIEMEHT [Tnanupyemsble pe3ynbTaThl 00y4YeHHUS OneHoyHbIe CpeaCcTBa
KOMITETCHIIUH
Bnanets HaBBIKAMU aJTOPUTMHU3AIMHN U TEXHOJIOTUSMHU pa- | 3adanus na peulerue 3a0a4 u3 npogheccuoHaibHol 001acmu, KOMNIEKCHble 3a0aAHUSL

0ouero IMPOCKTUPOBAHUS IIPOIrPaAMMHBIX KOMILICK-

COB

1. CnpoexTupoBaTh HEPAPXHUIO KJIACCOB COIVIACHO PUCYHKY:

Cnoprcmen

JIbDKHUK Crpenok

buatnonucr

B uucie APYTUX HOJKCH OBITH ONpeCACIICH MCTO/] 1CHnoJb3yeMEM/HBEHTaPEk () .

2. CropoekTHpOoBaTh HMEpapXHI0 KJIACCOB JAJS pacyeTa MHOTOCIONHHONW Oponu. [[ms
KKJIOTO MaTepuaja U3BECTHO, CKOJIBKO SHEPTUM CHapsija Ha MUJUIUMETP TOJI-
IIMHBI OH MOTJIOUIAET.

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

4. CrpoeKkTHpOoBaTh HEPAPXUIO KIACCOB ISl MOJEIUPOBAHUS CHCTEMBI POJICH MOJb-
3oBareneid B CYB/I. KomOunamus pa3pemennii ais oobexta b/l nnnuBuayanpHa
IS Kaxaou ponu. OnpenenuTb METO] B Kilacce O6wexTH]l, BO3BpALIAOMINA OU-
TOBYIO MacKy pa3peuieHui A1 posiu




0) Ilopsinox mpoBeJeHUs] MPOMEKYTOYHOH aTTeCTAMH, NMOKA3aTeJId M KPUTEPHH
OlleHUBAHMS:

[TpomexxyTounas arrecranus mo aucuuiuinHe «llarreproe mporpaMMupoBaHHUe) BKIIOYA-
€T TEOPETUYECKHE BOMPOCHI, MO3BOJISIONINE OLICHUTh YPOBEHb YCBOEHUS OOYyYarolIMMHCS 3Ha-
HUH, U IPAaKTHYECKUE 3a/1aHUs, BRISBIISIONIUE CTENICHb C(OOPMUPOBAHHOCTH YMEHHH 1 BIIaICHHH,
npoBOoAUTCA B (hopMe IK3aMeHa.

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

IToxka3aTenu U KPUTEPUHU OLIEHHBAHUS IK3aMeHa:

— Ha OLEHKY «OTJHYHO» (5 0aJJIOB) — 00yYaIONIMIiCs JEMOHCTPUPYET BBICOKUN YpOBEHB cop-
MHUPOBAHHOCTH KOMIIETEHIIUN, BCECTOPOHHEE, CHCTEMaTHYeCKoe U TITyOOKOe 3HaHHWE Y4eOHOro
Marepuaia, CBOOOJHO BBINOJHIECT MPAKTUYECKHE 3aJaHHs, CBOOOTHO ONEPHPYET 3HAHHIMH,
YMEHUSIMH, IPUMEHSIET UX B CUTYAIUSIX MOBBIIICHHON CIOKHOCTH.

— Ha OLIEHKY «X0pouIo» (4 6amia) — 00yJarouuiics 1eMOHCTPUPYET CPEIHUN yPOBEHb c(HOpMU-
POBAHHOCTH KOMIIETECHIIUN: OCHOBHBIC 3HAHMS, YMEHHUS OCBOCHBI, HO JIOMYCKAIOTCS HE3HAYH-
TEJIbHBIC OIIUOKH, HETOYHOCTH, 3aTPYJHECHUS IPU aHATTUTHYECKUX OTEPALU X, IEPEHOCE 3HAHUM
¥ YMEHUI Ha HOBbIC, HECTaHAapTHBIC CUTYAIUH.

— Ha OLIEHKY «yIOBJIETBOPHMTEJBbHO» (3 Oaymia) — oOyyarouuiicss J€MOHCTPUPYET MOPOTOBBIi
ypOBeHb C(HOPMUPOBAHHOCTH KOMITETEHIIHI: B X0/I¢ KOHTPOJIBHBIX MEPONPUATUN JAOMYCKAIOTCS
OIIMOKH, MPOSBISETCS OTCYTCTBHE OTACIBHBIX 3HAHWI, YMEHHUH, HABBIKOB, OOYUYAIOMIMNCS HC-
MBITHIBAET 3HAUUTENbHBIE 3aTPYAHEHUS IPU ONEPUPOBAHUYU 3HAHUSMU U YMEHUSMHU MIPU UX Tie-
peHOCe Ha HOBBIE CUTYAI[HH.

— Ha OLEHKY «HEeY/0BJIeTBOPUTEIbHO» (2 6amia) — oOydaromuiicss IeMOHCTPUPYET 3HAHUS HE
6osee 20% TeopeTHUYECKOro MaTepHalia, JIOMyCKaeT CYIIECTBEHHbIE ONTMOKHU, HE MOXKET IMOKa-
3aTh UHTEJUIEKTYyalbHbIE HAaBBIKM PEILIEHUs NMPOCTHIX 3a/1ay.

— Ha OIICHKY «HEeYyI0BJIETBOPUTEAbHO» (1 O6amt) — oOyuaromuiicss He MOXKET MOKa3aTh 3HAHUS
Ha YpOBHE BOCIPOM3BENEHUS U 00BSCHEHUSI HH(OPMALUK, HE MOKET MOKa3aTh MHTEIEKTYyallb-
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 TexHUueckuil ynusepcurer. — HoBocubupck : HoBocubup-
CKUH TocylapCTBEHHBI TexHUuUeckuil yHuBepcurer, 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 NOIUTEXHUYECKUN yHUBEpCUTET. — CaHKT-
[TerepOypr : UznarensctBo Ilonurexnnyeckoro ynusepcurera, 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. I'opsunoB ; ToMckuii I'ocynapcTBEHHbBIN 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:
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, CTATUCTUYECKHE MMAKEThl, yCTAHOBJICH-
HbIE Ha KaXJIOM IMEPCOHAIIBHOM KOMIIbIOTEpe BbluucauTenpHoro umentpa OI'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
OdunuansHpie CaliThl MPOMBIIUICHHBIX MPEANPHATHN 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 o0ecrneyeHue JUCHUIIMHBI (MO1yJIs1)

MaTepI/IaJILHO-TeXHI/I‘leCKOC obecreyeHne JUCHUITIIIMHBI BKIIFOYACT:

Tun n Ha3BaHUE ayJUTOPUH OcHalieHue ayuTopun

JlekunoHHast ayJUTOPHS 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 HH()OPMAIMOHHO-00pa30BaTEIbHYIO CPETy YHUBEP-
cuTera

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

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

[Tomemenus ans xpaneHus v npo- | LlenTp nndopMamoHHbIX TeXHOJIOTHI — ayn. 379
(HIaKTHIECKOTO 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/
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http://graphics.cs.msu.ru/
http://cgm.graphicon.ru/

