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AHHOTALUA
paboyeii mporpaMMbl y4eOHO JUCHTUNIMHBI

b1.B./1B.01.02 Teopus rpados

HanpasJ/jieHue noAroToBKM 0aKkajaBpuara

09.03.02 UndopMannoHHpIe CHCTEMBI W TEXHOJIOTUH

Henb n3yyeHust TUCUHUIIMHbI

Iensamu ocBoenus aucuuiuinHbl «Teopus rpadosy sBisercs— GpopMupoBaHue

TEOPETUYECKUX 3HAHUM U IPAKTUYECKUX HABBIKOB I10 MCIIOJb30BaHUIO COBPEMEHHBIX
3JIEKTPOHHO-BBIYMCIIUTEIBHBIX U IIPOrPAMMHBIX CPEACTB Ul PELICHUS ILIUPOKOIO CIEKTPa
3aJa4d B pa3IMYHBIX 00JaCTAX, @ HIMEHHO:

- 3HaKOMCTBO CTYZCHTOB C OCHOBHBIMU BUJIAMU S3bIKOB IIPOI'PAMMUPOBAHUS BEICOKOTO YPOBHS;
- (popMUPOBaHKE HABBIKOB Pa0OTHI C Pa3IMUHBIMU CPEICTBAMU POTPAMMHUPOBAHUS U OTIAAKU
U1l CO3JIaHMsI TPOrPaMMHOT0 00ecIieueHHs Ha sI3bIKaX BBICOKOI'O YPOBHS;

- 00y4eHue OCHOBHBIM IIPUHILIMIIAM aJITOPUTMHUYECKOTO MOJX0/1a, OT 3Tamna hopManu3anuy 10
peanu3alnuy B BUAE IPOrPaMMHOI0 KOJA.

Mecto nucuuniaunsl B ctpykrype OIIOII BO 6akanaspuara

HucuuruinHa «Teopus rpadoB» usyuaercs B O6ioke b1.B u sBisercs onHON U3 TUCHMILIMH
BAapUAaTUBHOW YaCTH MEXIMCIUIUIMHAPHOTO TMPOGECCHOHAIBHOTO MOy, (QopMHUpyeMon
YYaCTHHKaMU  00pa3oBaTeNbHbIX  OTHOUIEHWH W  HMMEeT COOTBETCTBYHOIMH  mmdp
b1.B.DB.01.02noaroroBku OakanaBpuata mo nampasineHuo 09.03.02 «Mudopmanmontsie
CHCTEMBbI U TeXHOJIOrum». JlucuumuinHa ocBanBaeTcs Ha 2 Kypce B 4 cemecTpa.

JIMCUMIUIMHBI ¥ IPAKTUKY, 3HAHUSI U YMEHHUS, «MaremaTuka», «MHupopmaTux
MTOKOTOPBIM HEOOXOUMBI KaK "BXOJIHbIE" NpU «H(popMalMOHHbBIE TEXHOIOTHI»
U3Y4YEHUH JAHHOW JUCIUIUINHEL.

Jucuunnuusel, npaktuky, I MA, ni1s1 KoTopbIx NHpoxoMMyHHKAITMOHHBIE CHCTEMBI M CETH)
M3y4YeHHE TaHHOW TUCHHUTIITUHBI HEOOXOAMMO «Texnonoruu o6paboTku nHGOpMAITUNY,
KaK «IIpeIlIECTBYIOLIEE. «MeTtobl U cpeACcTBa TPOSKTUPOBAHUS

MH(POPMALIMOHHBIX CUCTEM U TEXHOJIOTHI,
«MHCTpyMEHTaIbHbBIE CPEACTBA
MH(OPMALIMOHHBIX CUCTEM,
«HTEeIeKTyaNnbHbIE CUCTEMBI U TEXHOJIOTHH

@®opmbl pabOThl CTYACHTOB - B XOJI€¢ M3YYEHHs JAUCUUIUIMHBI MPEITyCMOTPEHBI CEMUHApPCKHE
3aHATHUS, BBIMOJHEHWE  JgoMmamHuX  padbor. CamocTosiTenbHas  paboTa  CTY/ICHTOB,
MpeIyCMOTPeHHAsT YYeOHBIM TIJIAHOM, BBITIONHSETCS B XOJ€ cemecTpa B (hOpMe BBITTOTHEHUS
JOMalTHUX 3agaHuil. OTAeNbHbIE TEMBI TEOPETHUECKOTO Kypca MpopadaThIBAIOTCS CTyIEHTAMU
CaMOCTOSITENIFHO B COOTBETCTBUU C IIJJAHOM CaMOCTOSITENTFHOW paboOThl U KOHKPETHBIMH

3alaHUsAMU TPEoJaBaTeiid € Y4Y€TOM HWHIAWBHAYAJIbHBIX 0co0eHHOCTENR CTYACHTOB. BI/I}II)I
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TEKYILLEro KOHTPOJIS - MPOBEPKA JTOMAIIHUX 3aJaHUM, YCTHBIM ONPOC, POBEPKA KOHTPOJIBHOU

paboTel. DopMa UTOrOBOTO KOHTPOJISI —IK3aMEH.

Pe3yibTaThl 0CBOEHUS JUCIUILUTHHBL (Moxyst) «A3BIKM I

POrpaMMHUPOBAHMS»

Kon u HanmeHoBaHue HNuaukaropbl Jeckpunrtopbi
KOMIIeTeH LM
Yuausepcaababie komnerennnu (YK)
YK-9 Cniocoben VK-9.1.ITonumaer 6a3oBbie | [loHuMAaTh: 0a30Bble  IPUHIUITBI
IPUHUMATD HPUHLUIIBL (GYHKIMOHMPOBAHUS ~ SKOHOMHUKH U
000CHOBaHHBIC (GYHKIIMOHUPOBAHUS SKOHOMHUYECKOTO pa3BUTUA, LEIH U
HKOHOMHYECKUE 9KOHOMUKHU U | opMbl  yyacTus  Trocyaapcrsa B
pelieHus B | 5KOHOMHMYECKOTO DPAa3BUTHS, | SIKOHOMHUKE.
pasNUYHbIX OOJIACTAX | HeMu M (QOpPMBI  ydacTHs
KHU3HEIESATENIbHOCTU | TocyJapcTBa B 5koHOMUKe. | IlpuMeHATH: METO/IbI JIUYHOTO
VK-9.2. [IpumensieT | P)KOHOMUYECKOTO M (DMHAHCOBOTO
METO/IbI JMYHOTO | TUIAHUPOBAHHUS TUISt JOCTUKEHUS
SKOHOMHUYECKOTO U | TEKYIIUX " JOITOCPOYHBIX
(UHAHCOBOTO (UHAHCOBBIX  LIEJIEH, UCIIOJIB3YET
IJIaHUPOBAHUS i | puHAHCOBBIE UHCTPYMEHTBI ISt
JOCTHIKCHHUSI TCKYLIUX U YHpaBJICHUA JINYHBIMHA q)HHchaMI/I
JOJITOCPOYHBIX (JInyHBIM  OIOJKETOM), KOHTPOJIUPYET
(hUHAHCOBBIX mene, | COOCTBEHHBIE SKOHOMHUYECKUE u
UCIIOJIB3yeT  (pUHAHCOBBIE | (QUHAHCOBBIE PHIHKH.
MHCTPYMEHTBI Ui
yIpaBlIeHUs JTUYHBIMA
(uHaHCAaMU (JIMYHBIM
O101KETOM), KOHTPOJIUPYET
COOCTBEHHBIE
9KOHOMMUECKHE U
(1MHaHCOBBIE PHIHKU.
Ob6menpogeccnonanbubie komnerenuun (OITK)
OIIK-6 Cniocoben OIIK-6.1.MeToans! 3HATB: METOBI aNrOPUTMU3ALINH,
pa3pabarbIBaTh QITOPUTMHU3ALIUHY, A3BIKU " TEXHOJIOTHH
JITOPUTMBI U 1 TEXHOJIOTUU IIPOrPaMMUPOBAHUS, IPUTOAHBIE JUIS
IIPOrpamMMBbl, [POrpaMMHUpPOBaHMS, MPAaKTUYECKOr0 MPUMEHEHHsSI B 00J1aCTH
IIPUTOAHBIE [ HPUTOHBIC  JUIA MH(POPMALIMOHHBIX CUCTEM u
MPaKTUYECKOTrO IPaKTHICCKOro TEXHOJIOT .
NPUMEHEHHS B MpUMEHEHUA B 00MACTH | yyiery,: mpumenaTs METO/IBI
obacTu MH(pOPMAIIOHHEIX CHCTEM QITOPUTMHU3ALNH, S3BIKH U TEXHOJIOTHH
MH(POPMAIMOHHBIX M TEXHOTOrUH IIPOrPaMMUPOBAHUSL  TNIPU  PELICHUHU
.. |OIIK-6.2. [TpumeHsTH
CUCTEM U TEXHOJIOTHH. MpoeCCHOHAIBHBIX 3a/Jad B 00JacTH
MCTOABL AXTOpHTMHSALti, UH(POPMALIMOHHBIX CUCTEM U
SI3BIKH U TEXHOJOTUHU -
TEXHOJIOTH;
IPOrpPaMMHUPOBAHHUS npu
peleHny Baaners HaBbIKAMU:

oporpaMmMmupoBaHusd, OTJIaAKHU U
3
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Mpo¢eCCUOHABHBIX 3a71a4B
00J1acTH

MH()OPMAIIMOHHBIX CUCTEMH
TEXHOJIOTHIA;

OIIK-6.3. Hasrpixkamu
MpOTrpaMMHUPOBAHUS,
OTNAJIKU W TECTHPOBAHHS
MPOTOTUIIOB  ITPOrPAMMHO-
TEXHHYECKUX KOMILICKCOB
3ag1a4

TECTUPOBAHUS IPOTOTUIIOB
MPOrPAMMHO-TEXHUYECKUX
KOMIUIEKCOB 3a/1a4.

Mpodeccnonanbubie komnerenuun (1K)

IK-3. Cnocoben
IIPOBOIMTH aHAJIH3
TpeOOBaHUH K
IPOrPaMMHOMY
00eceUYeHHIO,
BBITIOJIHATH PaOOTHI 110
MIPOCKTHPOBAHUIO
IIPOrpPaMMHOI'0
obecrneueHus

[1K-3.1. 3maer mMeTonbl U
cpencTBa cOOpKU MOAyJen

u KOMITOHECHT
MIPOrPAMMHOTO
obecrievyeHus;
uHTEepEich
B3aMMOJICHCTBHS c
BHEIIIHEH CPEOH;
HHTEp(DEHCHI
B3aUMOJICVCTBHUS
BHYTPEHHHUX MOJTyJICH
CUCTEMBI;  METOIBl M|
CpeacTBa pa3paboTku
poLeayp TUTS
pa3BepThIBAHUS
MIPOTrPAMMHOTO
obecreueHus; SI3BIKH,
YTHIATHI " CpeIsI
MIPOrpPaMMHUPOBAHHSI,
CpencTBa MaKeTHOTO

BBINOJIHEHUS MTPOLIEAYD;
IK-3.2. VYwmeernucarsb
MIPOrpaMMHBIH KOJT
poueayp WHTETPaLuU
MPOrpaMMHBIX  MOJYJIEH;
HCII0JIb30BaTh BEIOPAHHYIO
cpeay MmporpaMMHUpOBaHUS
JUTSL pa3paboTKH POLIETyp
UHTETpaluu
MIPOTPAMMHBIX  MOJYJEH;
OPUMEHSATh  METOIbl |
cpenctBa cOOpKU MOAyJen
u KOMITOHEHT
MIPOTPaMMHOTO

oOecrnieuyeHus, pa3paboTKu

3HaTh: METOJBl U cpelcTBa COOpKU
MOJ1yJIe U KOMIIOHEHT IIPOTPaMMHOTO
obecneyeHus;

uHTepdechl  B3aUMOJEHCTBUSL  C
BHEILIHEN

Cpenoii; uHTEpQEICch
B3alMOJEICTBUSA BHYTPEHHUX
MOJYJIEH  CHCTEMBI;  METOABl WU
cpelcTBa pa3pabOTKU Mpouenyp s

pa3BepThIBAHUS IIPOrPaMMHOI0O
o0ecIeyYeHHS;

SI3BIKH, YTHUJIINTHI 158 Cp Cbl
MPOrpaMMHUPOBAHHUS, CpencTBa

MAKETHOTO BBIIOJIHEHUS TPOLEAYD;
YMmerb: mnucaTe NPOrPaMMHBIA  KOJ
MpOLEAYp MHTErpaluu MPOTrpaMMHBIX
MOJyJIei; MCIOJIb30BaTh BBIOPAHHYIO
cpeny MIPOrpaMMHUPOBAHUS TUISE
pa3paboTKu TpOLEAYp HWHTErpaluu
MPOrPaMMHBIX MOJYJEH; NPUMEHSTh
METO/BI U CpeliCTBa COOPKH MOJyJeit
u KOMITOHEHT IPOrpaMMHOTO
oOecrieueHus, pa3pabOTKU MpoLeryp
JUIsl  pa3BepThIBAHUS IPOTPAMMHOIO
oOecrieueHus, MUTpaluu u
npeoOpa3oBaHusl JaHHBIX, CO3JaHUS
IPOrpaMMHBIX MHTEp(]ENcoB;

Nmern HABBIKH: pa3paboTku
npoueayp  cOopku  MoayiaeH  u
KOMITOHEHT MIPOrpPaMMHOTO
oOecrieyeHus; pa3pabOTKU  MPOLEAYp
pa3BepTHIBAHUS u O0OHOBJICHUS
IIPOrPaMMHOT0 obecrieueHus;

pa3paboTKu MpoLEeayp
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pouenyp JUISL | MUTpaluu U npeoOpa3zoBaHUs
pa3BepTHIBAHUS KOHBEpTallUU
MIPOrPaMMHOTO

o0ecrieyeHrs, MUTpaluu U
npeoOpa3oBaHusl JaHHbIX,
CO3JJaHUSI  MPOTPAMMHBIX

HHTEp(DENCoB;

[IK-3.3.:meet HaBBIKH
pa3paboTku mporeayp cOOpKu
MoAyJien u KOMIIOHEHT
MPOTPaMMHOTO  00ECTICUCHHS;
pa3paboTKu poueayp

pa3BepThIBAHUS ¥ OOHOBIICHHS
MPOrPaMMHOI0  O0CCIICUCHHS,

pa3paboTKu poueayp
MUTpAIMU ¥ TPeoOpa3oBaHus
KOHBEpTaLlUU

Ctpykrypa u conep:xxkanue qucunminibl « Teopust rpagos»

4.1. CTpyKTypa IMCUMILIMHBI (MOLYJIs1)

Buj yuedHoii pa6éoTnl Bcero IlopsinkoBbIil HOMep
cemMecTpa

4

OO6mias Tpy10eMKOCTh AUCIMIUIMHBI BCETO (B 3.€.), B 6

TOM YHCIIE! 3.e.

Kypcooii mpoekrt (pabota) HE MPETyCMOTPEHO

AynuTOpHBIE 3aHATHS BCETO 102 102

(B akan. yacax), B TOM YHCIIE:

Jlexmun 34 34

[pakTHYyeckue 3aHATHSI, CEMHHAPBI

JlaGopaTtopHbie pabOThI 68 68

CamocTosTenbHas paboTa Bcero (B akaj. 9acax), B TOM 78 78

qucie:

KCP

DK3aMeH 36 36

OO0mas TpyI0eMKOCTh TUCITUTLINHBI 216 216

4.2. Conep:xanue TUCHUIIIHHBI

1.Beedenue ¢ meopuio 2pagpoe. Vicropuss BO3HUKHOBEHHS M DPAa3BUTHUA TEOpUM TIpadoB.
OCHOBHBIC TIOHATHS W ONpEICNeHHs:: TOoHsATHE Tpada, BepmnMHBL, pebpa, IyTH,
OpPUEHTHPOBAHHBIE M HEOPUEHTHPOBAHHBIE Tpadbl, MPOCTON rpad, NETIH, KpaTHBIE pedpa, BUIBI
rpadoB, moarpadbl W IOMOTHEHWs, omepauuu Haa rpadamu. CremeHu BepiiuH. Teopema
Diinepa. CriocoObl 3aaHus rpagos..

2.00x00b1 cpaghoe. IlyTb, TpOCTON TyTh, NUKJIMYECKUH IyTh, I€Mb, IUKI. CBI3HOCTD,
KOMITOHEHTHI CBs3HOCTH. [lonsaTne 0o6xoma. Buasr 06xonoB. O0xoa B rinyOuMHY: peKypCUBHAs U
HepeKypcuBHas peanuzaius. O0Xo/1 B IIMPUHY: HEPEKYPCUBHAS peaTu3aliusl.

3.3a0auu, ceazanuvie c¢ 00xod0amu 2paghos. HaxoxneHne KOMIIOHEHT CBsI3HOCTH. [louck
KpaTualmux myTed B HeB3BemeHHOM Tpade. [Toctpoenne octoBHOTO AepeBa. [IpoBepka rpada
Ha alUKIMYHOCTh. Tomosjormueckas coptupoBka. [loctpoeHrne MHOXecTBa (hyHIaMEHTaIbHBIX
uKII0B. [IpoBepka Ha ABYOIBHOCTh. MOCTBI M1 TOUKH COWIICHEHHSI.
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4./lepesva. llonsatue nepesa, JIUCTA, Jieca. XapaKTepU3alus J1ePEBbEB.

S.I1nanapusie zpagor. Ilnockoe nzobpaxenue cpszHoro rpada. Ilmanapueie rpader. ['panu.
®opmyna Dinepa, cneactsus. Kpurepuii minanapHoctu. IlnanapHocTs nepeBbeB.

6.itneposwt u camunbmonoewt zpaghel. [lonsitue >itieposa myTH, ditJIepoBa UKIIA, diJIepoBa
rpada. HeoOxoauMele U 10CTaTOYHBIE YCIOBHS CYIIECTBOBAaHUS 3iepoBa myTu. Kpurepuit
sitnepoBoctH rpada. I[loHsATHE TaMUIBTOHOBA MMYTH, TAMUJIBTOHOBOTO LIUKJIA, TAMUJIBTOHOBOTO
rpada. [loctarouHoe ycioBHe TaMUIBTOHOBOCTH Tpada.

7.Kpamuaiimuue nymu ¢ cpaghax. Ilonstue B3BemeHnHoro rpada. IlocTaHoBka 3amgauy
HaXOXJEHUsA KpaTuyaiiiero IyTH BO B3BemieHHOM Trpade. Anroputm ®Pop-aa-bennmana
Anroputm Jleiikctpbl. AnroputM ®noiiga.

8.Ilocmpoenue maxcumanvnozo nomoka. Iloustue noroka. IlocranoBka 3amaun. [loctpoenug
yBenuuuBatoieit nenu. Anroputm @opaa-PoakepcoHa NOCTPOCHU MAKCUMAJIbLHOTO MOTOKA.
9.Ilpuxnaonsie 3a0auu meopuu 2paghos. 3anaun O HAXOXKJICHUM MApPUIPyTa MHUHHUMAIbHON
CTOMMOCTH MEXAy 3aJaHHON Mmapoil ropojoB. 3amauu o "mokpeiTuu" obOnactu. 3amaya
COCTaBIICHUM pacnucanuii. 3aja4da o coope Mycopa. 3a1aya 0 IOCTPOCHUU CETH KOMMYHHUKAIUH.

Oo0pa3oBaTesibHbIEe TEXHOJOTHHI

B mponecce mpenomaBanus Moy HMCHONB3YIOTCS CIEAYIOIIME METOIbI, CPEACTBA U
0OHOBJIIEMOE ITPH HEOOXOAMMOCTH ITPOrPaAMMHOE obecrieueHrne HHPOPMAIIMOHHBIX TEXHOIOT I
— e-mail npenogasarens;
—  DJIEKTPOHHBIE y4eOHO-METOJMUYCCKME MAaTepHaibl Ul OOECIeYeHHs] CaMOCTOSTEbHOM
paboTHI CTYICHTOB;
— CIHCOK CaiToB B ceTd «MHTepHET» s MOWCKAa HAyYHO-TEXHUYECKOW HH(POpMAIMU T10
paszenam JUCIUTUTHHEI,
—  MaKeThl IPUKIIAJHBIX IPOrpamMM, Harpumep, pytorch.

Hcnoan3yemsblie pecypchbl HHGOPMAIMOHHO-TeIeKOMMYHHUKAMOHHOM ceTH «Internet»;
HH(OPMANMOHHBbIE TEXHOJIOTHH, MPOrPAMMHBIE CPeCcTBA M HHPOPMAIHOHHO-CITPABOYHBIE CHCTEMBI

HasBanue pecypca Ccbuika/mocTyn

DnekTpoHHas OuOnMMoTeka oniaiiH «EauHoe http://window.edu.ru

OKHO K 00pa3oBaTeIbHBIM

pecypcam»

«O6pazoBaTenbHbIN pecypc Poccuny http://school-collection.edu.ru

denepanbHblii 00pa30BaTENBHBINA OPTA: http://www.edu.ru

YUPEKIACHUS, MPOTPaMMBbl, CTaHAApThI, BY 361, TECTHI

EID, THA

denepanbHblii EHTP HWHPOPMAIMOHHO- http://fcior.edu.ru

oOpasoBarenbHbIX pecypcoB (PLINOP)

Pycckas BuptyanbHas Oubanoreka http://rvb.ru

Kabuner pycckoro si3blka U JJUTEpaTyphl http://ruslit.ioso.ru

HarnproHaibHBINH KOPITYC PYCCKOTO SI3bIKA http://ruscorpora.ru

ExenenenpHuK Hayku u  oOpazoBanusi FOra http://old.rsue.ru/Academy/Archives/I

Poccun «Akanemus» ndex.htm

Hayunas snextponnas Oubnuorexa«e-Library» http://elibrary.ru/defaultx.asp

DnexkTponHo-OnbOIHoTeuHast cuctema IPRbooks http://www.iprbookshop.ru

DIEeKTPOHHO-CIPaBOYHAas cucreMa http://www.informio.ru

JTIOKYMEHTOB B chepe

O6pazoBanus «apopMuO»

I/IH(bOpMaHI/IOHHO-HpaBOBaSI CHUCTEMA «FapaHT» CereBas BEpCHsl, JOCTYIIHA CO BCEX
KOMITBIOTEPOB B KOPITOPATHBHOM
cetu Unrl'y

DeKTpoHHO-0MOIMoTeuHast cuctema «HOpaiT» https://www.biblio-online.ru



http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://rvb.ru/
http://ruslit.ioso.ru/
http://ruscorpora.ru/
http://old.rsue.ru/Academy/Archives/Index.htm
http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/
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IIporpammHoe o0ecnieuenune

Windows 7 Professional, Ne 47774570 ot 03.12.2010 (6eccpounas);

Office 2010 Standart, Ne 61823557 ot 22.04.2013 (beccpounas);

Open Office, http://www.openoffice.org/license.html

Visual Studio, https://code.visualstudio.com/license

Python ¢ pacampenusmu PIL, Py OpenGL, https://docs.python.org/3/license.html
FAR, http://www.farmanager.com/license.php?l=ru

7-Zip, http://lwww.7-zip.org/license.txt

AcrobatReader,
http://wwwimages.adobe.com/content/dam/Adobe/en/legal/servicetou/Acrobat_com_Additional_TOU-
en_US-20140618_1200.pdf

Chrome; http://www.chromium.org/chromium-os/licenses

Eclipse (PHP,C++, Phortran), http:/iwww.eclipse.org/legal/eplfag.php

DjVu reader, http://djvureader.org/

MingGW, http://mingw.org/license

7. DopMBbI TEKYIIEr0o KOHTPOJIS

e KomnokBuywm;

o Tecrt;

e KonrtponpsHas paboTa;

e  OTYeTHI CTYACHTOB T10 JJAOOPATOPHBIM pabOTaM.

(I)opMa MPOMEKYTOYHOTI0 KOHTPOJISA

OK3aMeH

Pa3paborumk: crapumii mpenoaasatens kapeapsl UCuT Lypoes U. M.


http://mingw.org/license

