MUHUCTEPCTBO HAYKHU U BBICHIETO OBPA3OBAHU A
POCCHUIMCKOI ®EJIEPALINN
denepanbHOE TOCYIaPCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE YUPEKACHUE
BBICITIIETO OOpa30BaHUS
MOCKOBCKWI TOCYIAPCTBEHHbBI YHUBEPCUTET
I'EOAE3UN U KAPTOI' PAOUU
(MUUT'AuK)

['eonesnueckuii hakynpreT
Kadenpa npuknagHoii reoae3nmn

' % JTOKYMEHT MOJAMUCAH

%\; IEKTPOHHOI MOJAMUCHIO «YTBEPXJIAIO»
Cepruduxar: 5387FD2AF5B17FED816FDE9A 1D4973B1 IIpopekrop
Brnanenen: Crenanuenko Anekceii Jleonnnosua A. JI. CternanuyeHKO
JHetictBurenen: ¢ 21.07.2025 o 14.10.2026 15 mas 2026 T

PABOYASI IPOTPAMMA JTMCHUTIJIMHBI (MOIYJIS)

OBECIIEYHEHHUE CTPOUTEJIBCTBA U SKCIIVIYATAIIUU OBBEKTOB
HE®TEI'A30BOTI'O U SHEPTETHYECKOI'O KOMIIVIEKCOB
«b1.B.02.08 PABPABOTKA CIIEHHUAJIBHOI'O '’EOAE3UYECKOI'O IIPOI'PAMMHOI'O
OBECIIEYEHMS»

VYpoBeHb BbICIIEr0 00Pa30BaHUsA: CIICIIUATUTET

CnenunanbHocts: 21.05.01 Ilpuknagnas reoae3us

Hamnpasnennocts(nipoduiib) moarotoBku: MHXEHEPHO-TEOIE3MUIECKOE 00CCIICUCHHE CTPOUTEIHCTBA
Y KCIUTyaTanui 00beKTOB HETEra30BOTO U SJHEPTETHYECKOTO KOMILIIEKCOB

KBanudukanms (cTerneHp) BHITYCKHUKA: HHKCHEP-TCOAC3UCT
®dopma oOyueHHUs: OUHAs
I'on Habopa (mpuema Ha oOydenue): 2026

Cpox nosrydeHust 00pa3oBaHuUs: 5 ner

O0beM: B 3a4ETHBIX SIUHUALIAX: 2 3.€.
B aKaJIEMUYECKUX Yyacax: 72 aK.4.

Mocksa, 2026
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Pa3padoruukmu:

3aBenytomwmii kadenpoit [IpukinanHoii reone3un, K.H., JOIEHT

Kynpusnos A. O.

Crapmmii npenogasareins kadenps [puknannoii reonesun Kysneros

. A.

Crapmmii npenofasareins kadenps [pukinanHoii reogesun Mopo3os

. A.

Pabouas mporpamMma ITUCHMILTMHBI (MOIYJsI) COCTaBI€Ha B COOTBETCTBUH C TpeboBaHusmu OI'OC
BO no cnenmansrocT 21.05.01 Ilpukiannas reoaes3usi, yTBepKASHHOTO MpUKa3oM MuHOOpHAYKH
ot 11.08.2020 Ne 944

CormnacoBaHue U yTBEPKACHHUE

Ne | Monpasaenenie OTBeTCTBEHHOE BUO Busa Jlara, IpoTOKOII
JIALIO (Ipu HaNMUYUN)
1 Teonesnuecknii | [Ipencenarenn [Tomosuen O. B. Paccmotpeno | 28.01.2026, Ne
(baxybrer YY4EHOTO COBETa 14
¢axynbTera
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Conepxanue
1. Lenp u 3amaun 0OCBOCHUSI TUCIIMIUIAHBI (MOTYJIS)

2. I[lnanupyemsble pe3yabTaThl 00yUeHUs MO JUCIUILTUHE (MOIYJIIO0), COOTHECEHHBIE C
IUTAHUPYEMBIMH pe3yJabTaTaMu OCBOCHUS 00pa30BaTeIbHON MPOrpPaMMBbI

3. Mecto mucuumiausbl B cTpykrype Ol

N

. O0beM TUCIMIUIMHBI U BUBI YI€OHOU pabOTHI

9]

. Coneprxanue AUCHUTIINHBI
5.1. Paznensl, TeMBI TUCHUMILIMHEI ¥ BHALI 3aHITHI
5.2. ConepxaHue pa3aesioB, TeEM AUCITUIUTHHBI U (POPMBI TEKYIIIETO KOHTPOJIS

6. O1eHOYHbIE MaTepUAIIbl TEKYIIIETO KOHTPOJIS

7. O1eHOYHbIE MaTepUAIIbl TPOMEKYTOUHOM aTTECTAI[UU

o0

. Ilopsimok npoBeneHus: MPOMEKYTOUHOM aTTeCTallun

9. MarepualbHO-TEXHHUYECKOE U yUeOHO-METOANYECKOe 00ecieYeHIE TUCIUTUIUHBI

9.1. IlepeueHb OCHOBHO¥ ¥ JIOMIOJHUTEIHLHON YUeOHOM JTUTEPATyPhI

9.2. IlpoeccuonanpHbie Oa3bl JAHHBIX U pecypchl «THTEpHET», K KOTOPHIM 00€CIIEYNBACTCS
JOCTYTI 00yJarOIINXCS

9.3. IlporpammHoe obecriedeHre 1 HHGOPMAITMOHHO-CIIPABOYHBIC CUCTEMBbI, UCIIOJIb3YEMBIE TIPH
OCYIIECTBIIEHUU 00Pa30BaTEIBHOIO MpoIiecca 1Mo AUCHUTIINHE

9.4. O60opynoBaHKE U TEXHUYECKHUE CPEACTBA OOYUCHUS

10. MeToauveckue yka3aHus IO OCBOCHHIO JUCITUTUTMHBI (MOJTYJIS)
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1. Heab 1 3a1a4um 0CBOEHMSI TUCUMUIIIMHBI (MOLYJIs1)

[lenp ocBOEHUS AUCIMILIUHBI - TIOTYYCHHE OOYyYAIOIIMMUCS TEOPETUUCCKUX 3HAHUNU O CYTH
nporecca pa3paboTKu MPUKIATHOTO IPOrPaMMHOTO 00eCTIeUeHHSI, TPETHA3HAYCHHOTO JIJIST PEIICHUS
3a/1a4 MH)XKCHEPHOM T'e0/Ie3UH, a TaKKe MPAKTUUECKUX HABBIKOB M TOTOBHOCTU K CaMOCTOSTEIIbHOU
pa3paboTKe MPUKIATHOTO MPOTPAMMHOIO 00ECIICUEHUSI.

3agayu U3y4eHUs TUCIMUILIAHBIL:

- (hopMHpOBaHUE MOHATHI O CYIIHOCTH U TEXHOJIOTHSAX Pa3padOTKH CIEIHAIbHOTO MPOrPaMMHOTO
oOecrieueHns 171l peIeHuUs 3a1a9 HH)XCHEPHOH T'e0/Ie3HH;

- OCBOGHHUS HAaBBIKOB pa3padOTKH MPHKIAJHOTO IIPOTPAMMHOTO OOCCIICUCHHS, YYacTHs B
MOATOTOBKE M BBINOJHEHHH ONBITHO-KOHCTPYKTOPCKHX pPa0OT, pa3pabOTKH MHpPOTPaMMHON U
KOHCTPYKTOPCKOHM JTOKyMEHTAIlUH;

- MOJyYeHHE KOMIIETEHIMH B OONAacTH pa3pabOTKH MPHUKIATHOTO MPOrpaMMHOI0 oOecreueHus U
Y4YacTHsI B BBITIOJIHEHUH OTBITHO-KOHCTPYKTOPCKUX PadoT;

- opMHUpOBaHUE YMEHHI NPUMEHATH MOJYUYCHHbIC 3HAHUS B MPAKTHUECKON JESITEIbHOCTH, peIiaTh
NpaKTUYEeCKHE 3aJayd B 001acTH pa3pabOTKU NPUKIAJHOTO MPOTPAMMHOTO oOOecreYeHHs s
peleHHs 3a/1a4 MHKCHEPHOH Ireo/ie3HH.

2. IInanupyemble pe3yJbTaThbl 00y4eHHs M0 JUCHHUILINHE (MOIYJII0), COOTHECEHHBIE C
IUIAHMPYEMBIMH Pe3yJ1bTaTaMH 0CBOCHHS 00pa30BaTeIbHOM NMPOTrPaMMbl

Komnemenyuu, unouxamopul u pesynvmameol 00y4eHus.

I1K-4 CnocobeH BBINONHATH KOMILJIEKC TEXHOJOTMYECKHX OMNEpalldi MO CO3JaHHUI0 MPOTYKTOB
poeCCHOHAIBHON EATEIIbHOCTH Ha OCHOBE MCIOJIb30BAaHUS JaHHBIX I€O0/I€3UH, TUCTAHIIMOHHOTO
30HAMPOBAaHMSI, HABUTAIIMOHHBIX CIlyTHUKOB 3€MIIH

[IK-4.1 BpimonHseT omnepanuu MO CO3JAAHHI0 KOCMHYECKHUX TMPOAYKTOB Ha OCHOBE
HCIIONIL30BaHMs JaHHLIX /]33
3Hamo:
[IK-4.1/382 ConepxaHue W METOIbI CO3/aHUS W OOHOBIEHUS TOMOTpaQUUECKUX U
TEMaTHYECKUX KapT MO pe3yibTaraM JeMu(ppoBaHUS BUICOMH(DOPMALINU, BO3IYITHBIM,
KOCMUYECKMM W Ha3eMHbIM H300pakeHHsIM (CHMMKaM) (pOTOrpaMMeTpHYeCKUMHU
METOAAMH, a TAKXKE K CO3JaHUIO0 IIU(PPOBLIX MOJIENIe MECTHOCTH
Ymemns:
[1K-4.1/YM2 Hcnonbs30BaTh COBPEMEHHBIC TEXHOJIOTHHU JJIA CO3JaHUS U OOHOBJICHHS
TonorpaUYeckux M  TEMAaTHYECKUX KapT MO  pe3yabrataM JAemudpoBaHUs
BUJCOUH(OpPMALIMK, BO3AYIIHBIM, KOCMHUYECKMUM U Ha3eMHBIM H300paxeHUSIM
(caumMKkaM) (oTrorpaMMETPpUYECKUMU METOIaMH, a TakKe I CO3JaHUI0 ITU(POBBIX
MOJI€NIE MECTHOCTH
Braoems:
I[IK-4.1/HB2 HaBbikamu s CcO34aHWST ¥ OOHOBIEHHUS TOMOTPapUYECKUX H
TEMaTHYECKUX KapT MO pe3yibTaraM JeHu(ppoBaHUS BUICOMH(DOPMALINU, BO3TYITHBIM,
KOCMUYECKMM W Ha3eMHbIM H300pakeHHsIM (CHMMKaM) (POTOrpaMMeTpHYeCKUMHU
METOAAMH, a TAKXKe JUIsl CO3MaHus U(PPOBBIX MOJIENIe MECTHOCTH

[1K-4.2 Koopauaupyet oneparuu 1o ¢pororpaMMeTpudeckoit oopadorke nanubix /133
3nams:
[1K-4.2/384 OcHOBHBIC 3Tanbl U METOABI (POTOTPAMMETPUUECKON OOpaOOTKH JaHHBIX

JTUCTAaHIIMOHHOTO 30oHaupoBanus 3emun (J[33), Bkirouas optoTpaHchOpMHpOBaHUE,
crepeodororpaMMeTpHIO U co3manne UMPOBLIX Mojelel penbeda

Ymems:
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[1K-4.2/YM3 Hcnonb30BaTh TaOMUIIB! YCIOBHBIX 3HAKOB Ul TONMOTPa(UUYECKUX TJIAHOB
U KapT

Braoems:

[1K-4.2/HB4 HaBpikamu KCcTIONIb30BaHus cCOBpeMeHHBIX | MC-iporpaMMHBIX KOMITIEKCOB
1151 GOTOrpaMMETPHUECKON 00pabOTKH M MHTETpaluu qaHHbix 133

[1K-4.3 Beimomnuser aemmpprupoBaHie MaTEPHAIOB KOCMUYECKON CheMKH
3namo:
[IK-4.3/3u5 Meroasl aemupupoBaHus KOCMHUYECKHMX CHHMMKOB, KJIacCH(UKAIIUIO
00bEKTOB HAa CHUMKAaX, 0COOCHHOCTH UHTEPIPETALNN PA3TUYHBIX BHIOB JaHHBIX /(33
Ymemo:

[1K-4.3/YM6 TlpoBoauTh KaMmepaidbHOE ICIIMPPUPOBAHUE KOCMHYECKHX CHHUMKOB C
UCIOJIb30BaHNEM reOUH()OPMALIMOHHBIX TEXHOJIOTHI

Braoems:

[1K-4.3/HB5 Habikamu pabothl ¢ mporpammubiMu cpeactBamu [MC nnst o6pabotkw,
aHaIu3a ¥ BU3yaJU3alliy Pe3yJIbTaToB AU PUPOBAHUS

[1K-4.4 Co3maer Temaruueckne HH(POPMAIMOHHBIC MPOAYKTHl Ha OCHOBE HCIIOJIb30BaHUS
JaHabex 1133

3uamo:

[IK-4.4/312 ConepkaHue W METOIbI CO3/aHUS W OOHOBIEHUS TOMOTPpaQUUECKUX U
TEMaTHYECKUX KapT MO pe3yibTaraM JeMu(ppoBaHUS BUICOMH(DOPMALINU, BO3IYITHBIM,
KOCMHYECKHMM ¢ Ha3eMHBIM U300paXeHUsAM (CHUMKaM) (OTOrpaMMETpUICCKUMU
METOAAMH, a TAKXKE K CO3JaHUIO0 IIU(PPOBLIX MOJIENIe MECTHOCTH

Yuems:

[1K-4.4/YM2 Hcnonbs30BaTh COBPEMEHHBIC TEXHOJIOTHHU JJIA CO3JaHUS M OOHOBJICHHS
tonorpadYecKMX W TEMaTHYECKUX KapT IO  pe3yiabrataM JemudpoBaHUs
BUJICOMH(OPMAIIK, BO3AYIIHBIM, KOCMHYECKHUM H HA3eMHBIM H300paKCHHSIM

(caumKkaM) QororpaMMETpUYECKUMU METOaMH, a TakKe I CO3JaHUI0 ITU(POBBIX
MOJeneil MECTHOCTH

Braoems:

[IK-4.4/HB2 HaBblkamMu 11 CO3JaHUS M OOHOBIEHHMS TONMOTpapHUUECKUX U
TEMAaTUYECKHUX KapT IO pe3yibTaraM Aemu(poBaHus BHICOUH(OPMAIIUY, BO3IYIIHBIM,
KOCMUYECKMM W Ha3eMHbIM H300pakeHHsIM (CHMMKaM) (pOTOrpaMMeTpHYeCKUMHU
METOJIaMH, a TAKKe JUIs CO3/1aHusl HU(POBBIX MOZIETIeH MECTHOCTH

I1K-9 CriocoGeH peann30BhIBaTh CTPATETHIO TEXHOJOTHUECKOW MOACPHHU3AIINY TIPOU3BOACTBA

[1K-9.1 Beibupaer HUIIN U pa3pabOTKH CTpaTETuu
3nams:
[1K-9.1/311 OcHOBHBIC IPUHITUIIBI ¥ METOJIbI aHAIN3a PHIHOYHBIX HUII U KOHKYPEHTHON
Cpelbl
Ymemu:

[IK-9.1/¥YMm1 OueHuBarh pUCKH M BO3MOXKHOCTH PA3JIUYHBIX CTPAaTETHH MOIEPHU3ALUU
IIPOM3BO/ICTBA

Braoems:
[1K-9.1/HB1 HaBbikamu cHCTEMHOTO MOAX0Aa K BRIOOPY HHUII U pa3pabOTKe CTpaTeTrui ¢

Y4€TOM TE€XHOJIOTUYECKUX, SKOHOMUYECKUX U OPraHU3aI[MOHHBIX (haKTOPOB
IT1K-9.2 Pa3pabarpiBaeT cTpaTeruu TEXHOJOTUUECKON MOJIEPHU3AIMH IPOU3BOACTRA

3name:
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[1K-9.2/3u1 3amaun 1 HampaBiICHHS TEXHOJIOTHYECKON MOIEPHU3AIIUN
Ymemn:

[1K-9.2/Y¥m1 Pa3pabareiBaTh KOMIUIEKCHBIE IUIAaHBI BHEJIPEHUS HOBBIX TEXHOJIOTHH U
o0opynoBaHus

Braoems:

[1K-9.2/HB1l Metogamu pa3pabOTKH W pealu3allid CTPATETHH TEXHOJIOTHYECKOU
MOJIEPHU3AIIMH C UCTIOIH30BAHHUEM COBPEMEHHBIX F€OMH(OPMAIIMOHHBIX TEXHOJIOTUN

ITK-9.3 OcymectBiser moadop MOAXOAAIINX TEXHOTOTUUECKUX PEIICHUH
3name:

[TK-9.3/3u1 CoBpeMeHHBIC TEXHOJIOTHUECKHIE PEIICHUS U 000PYIOBaHKE, IPUMEHIEMbIC
B T€0JIC3UH U CMEKHBIX 00TIacTIX

Ymemns:

[1K-9.3/Ym]l  AHamu3upoBaTh TEXHUYECKHE XaPAKTEPUCTHKA ¥  BO3MOXHOCTH
000pynoBaHUs

Braoemy:

[IK-9.3/HBl YMeHuMeM HWHTErpupOBaTh HOBBICE TEXHOJOTHH B CYIIECTBYIOIIYIO
IIPOM3BO/ICTBEHHYIO CPENY

3. MecTo aucuMiuinHbl B cTpykrype OIl

Hucrunmmaa (Moxynb) B1.B.02.08 «Pa3paboTka crenuaabHOTO TeoAe3MYEeCKOro MPOrpaMMHOTO
o0ecriedyeHuss» OTHOCUTCA K (GopMUpyeMOW Yy4YaCTHHUKaMH OOpa30oBaTeNbHBIX OTHOLICHUN YacTH
o0OpazoBaTebHOM MPOoTrpaMMbl U U3ydaeTcs B cemectpe(ax): 10.

B nmpouecce wu3yueHHMs AWCHUIUIMHBI CTYIEHT TOTOBHUTCS K PpEIICHUIO THUIOB  3ajad
npodeCCHOHAIBHOW  AedaTenbHOCTH, mnpenycMmorpeHHbix @OI'OC BO wu  obpazoBarenbHON
IIPOrpaMMON.

4. O6beM aMCUMIJIMHBI (MOYJIs1) M BUABI Y4eOHOH padoThI

2
«
s =1
2 2 s |E |o s
3 o = = [t} 5
e e) & w < 3
Z Z = o Q. 2
= = < g = =
8 ~ 8 ~|9 == CE ~~ S~
— — ot ot —
I[Tepuon Zalg=|e |5 8|28 S 3
23| 2B 2|55 s ooR
00yueHus EE|IECIEZ|e Z|e |l B Z
:: w Q g 3 N
< s S = e >
=] H = 2 ) ¥
8 8 |12 |E B | 2
o O = = < Q
O e
=
3ader ¢
10 cemecTp 72 1 2 10 | 20 | 42 .
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5. Conepxxanue 1MCUMILTAHBI (MOLYJIS)
5.1. Pa3gennl, TeMbl AMCUUILIMHBI M BUABI 3aHATHH
(4acel MPOMEXYTOYHOM aTTECTALIMU HE YKAa3bIBAOTCSI)

(¢

1€ 3aHATHS
KUC 3aHATUS
JbHAas paboTa
bIC PE3YJIBTATHI
‘00THCCCHHBIC
1N OCBOCHUIA

HaumenoBanue pazaena, TeMbl

a
%
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= | 8| §E |8 <8¢
S|z & |gzes
o = E Q9 |[E5 a8
AR EERERE
3] 5 =% 8 B8 &
an = = O |IHE 3 aE
Pasnen 1. Pazpaborka 22 2 6| 14| IIK-4.1
NMPUKJIAJTHOT0 MPOrPaAMMHOI0 [1K-4.2
odecnevyeHust I1K-4.3
Tema 1.1. OteuecTBEHHOE 4 2 2| MIK-4.4
CHCTEMHOE TTPOrPAMMHOE 1K-9.1
obecrieueHne [1K-9.2
Tema 1.2. OGmiee nporpaMmMHoOe 6 2 4| TIK-9.3
obecrieueHus U CpecTBa
pa3paboTKu
Tema 1.3. [Ipumenenue 6 2 4
¢bpeiimBopka QT u cpensr
pazpabotku Qt Creator
Tema 1.4. Cpena nns pa3zpaboTKu 6 2 4
rpadguieckux uatepdercon Qt
Designer
Pa3nen 2. [Ipukiaaanbie 3a1a4u 24 6 6| 12| IIK-4.1
peuiaemMbie B paMKax [1IK-4.2
CIeHAJbHOr0 NPOrpaMMHOI0 [1K-4.3
o0ecneyeHust [1K-4.4
Tema 2.1. 3amgaun 8 2 2 4| IIK-9.1
KOOPIMHATHO-BPEMEHHOTO I1K-9.2
obecrieueHus I1K-9.3
Tema 2.2. 3amauu 8 2 2 4
MO3UIIMOHUPOBAHHUS 110 CUTHAJIAM
I'HCC
Tema 2.3. 3agauu B o0nacTu 8 2 2 4
obecrieueHus
WHXCHEPHO-T€0/Ie3NIEeCKUX paboT
Pasnen 3. [loaroroBka u 26 2 8| 16| IIK-4.1
NpoBeaeHne [1K-4.2
ONBITHO-KOHCTPYKTOPCKHUX I1K-4.3
padoT HanpaBJIEHHbIX HA [1K-4.4
pa3padoTKy NPUKJIATHOIO [TK-9.1
MPOrpaMMHOIo0 odecrevyeHust [1K-9.2
Tema 3.1. Opranusauus 8 2 2 4| IIK-9.3
OTIBITHO-KOHCTPYKTOPCKHX paboT
Tema 3.2. [IpoBenenue 6 2 4
OTIBITHO-KOHCTPYKTOPCKHX paboT
Tema 3.3. Pa3pabotka 6 2 4
MIPOrPaMMHOM TOKyMEHTAIlUU
Tema 3.4. Pa3zpabotka 6 2 4
KOHCTPYKTOPCKOH TOKYMEHTAIIUU
Hroro 721 10 20| 42

5.2. Conep:xkaHue pa3aesioB, TeM JMCHHUIIIMH U (JOPMBI TeKyIIero KOHTPOJIA

Pazoen 1. Pazpabomka npuxkiaonozo npozpammmuozo obecnedyenus
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Tema 1.1. Omeyecmsennoe cucmemuoe npocpamvimHoe obecneueHue

OTtedecTBEHHBIE ONEpaMOHHBIE cucTeMbl. OmnepannonHas cuctemMa Astra Linux. OcobeHHOCTH
omnepanroHHON cuctembl Astra Linux. Penu3sel oneparnmonHoi cuctemMbl Astra Linux mist pasHBIX
MPOIIECCOPHBIX apXUTEKTYyp (x86, ARM, MIPS, DJIbBPYC).

Tema 1.2. Obwee npocpammHoe obecneverus u cpeocmsa pazpadomru

O6mee mporpaMMHOE OOecTieueHHe, BXOSAIIEe B COCTAB OINEpPAllMOHHON cucTembl Astra Linux.
CpencTtBa pa3pabOTKH MPOTPAMMHOTO OOECIIEUEHUS, MCIOJIb3yeMbIe MPU pa3padOTKe MpOrpamM,
WCIIOJTHSIEMBIX TIOJT YIIPABIICHUEM OTEepaIlMOHHOM cucTeMbl Astra Linux.

Tema 1.3. Ilpumenenue gppetimeopra QT u cpeodvt pazpadbomku Qt Creator

Haznauenue u cocraB ¢peitmBopka QT. Kommonentsl dpeiimBopka QT. MuTerpupoBanHas cpena
pa3pabotku nporpammHoro ooecrieuerus Qt Creator.

Texyuuii KOHTPOJIb
Bun (hopma) koHTpOIIs

[TpakTuueckas padora

Tema 1.4. Cpeoa ons pazpabomxu epaguueckux unmepgeticoe Qt Designer

YerporicTBO 1 puHIUIIEI Mcioib3oBanus Qt Designer. Pa3pabotka rpadudeckux uHTEpPEHCcOB AJIs
JECKTOITHBIX U MOOWJIBHBIX TTAT(HOpM.

Texyuuii KOHTPOJIb
Bun (hopma) koHTpOIIs

Pacuetno-rpaduyeckas pabora

Pas3zoen 2. Ilpuknaonwie 3a0auu peuiaemole 6 pamKkax CREYUAIbHO20 NPOPAMMHO20 0DecneyueHus

Tema 2.1. 3a0auu KoopoOuHamuo-epemerHH020 0becneyeHus

Pa3paboTka aJropuTMOB U MPOrpaMMHOT0 obecreueHus i npeoOpa3oBaHusl KOOPIMHAT U BBICOT.
Hcnonb3oBanue MU(POBBIX MOAEIEH BBICOT IeOUa, KBa3UIreouaa M yKIOHEHUH OTBECHBIX JTMHUN
1151 IpeoOpa30BaHMsl BHICOT M BHIYMCIICHUS! aCTPOHOMUYECKUX a3uMyTOB. Pa3paboTka anroputMoB u
pOrpaMMHOTro o0ecriedyeHus il IpeoOpa3oBaHsi MOMEHTOB BPEMEHH U3 OJTHOMU IIKAJIBI B APYTYIO.
Texymui KOHTPOJIb
Bun (hopma) konTpoOms

Hannune xoHcekTa JeKIUN

Tema 2.2. 3a0auu nozuyuonuposanus no cuenaram ' HCC

O6men nanueiMu Mexay IIK u cmyTHHUKOBOHM Teome3wueckoil ammaparypoid. UTeHue W 3ammch
¢aitnos Habmonenuit mo curnanam 'HCC u daiinos accuctupyrouieit undopmaruu. Iporpammusie
O6ubnuoreku st 06padotku namepenuit no curnanam ['HCC.

Tema 2.3. 3a0auu 6 obnacmu obecneuenuss UHICEHEePHO-2e00e3UUeCKUX pabom

[IpuHIMIIBI aBTOMATU3aLMK PELIEHUS HWHXKEHEPHO-T€OAC3MUYECKUX 3aJad. [HWIOBBIE 3aJa4u
aBTOMATU3AIMH MIPH 00ECTICYCHIH HHKEHEPHO-TEOAE3NIECKUX PaboT.
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Texymuii KOHTPOJIb

Bun (popma) konTpoms

[TpakTuueckas padora

Pazoen 3. Iloozomosexka u npoeedenue ONbIMHO-KOHCMPYKMOPCKUX pPAdOm HANPAGIeHHbIX HA
Pa3padomky npuKiaoHo20 RPOZPAMMHO20 0becneyenus

Tema 3.1. Opeanusayus onvimHo-KOHCMPYKMOPCKUX padbom

ConepxaHue W TPUHIUIBI COCTABJICHHS JOTOBOpAa M TEXHUYECKOTO 3aJaHMsI Ha BBINOJIHEHHE
OTIBITHO-KOHCTPYKTOPCKHUX PaloT.

Tema 3.2. Ilposedenue onvlmHo-KOHCMPYKMOPCKUX pabom

[Iporiecc  mpoBeaeHHS  ONBITHO-KOHCTPYKTOPCKHUX — pa0OT.  PesynbraTbl  MHTEIEKTYaJbHOM
NESTeIbHOCTH, TOJTy4aeMble B XOJ€ BBINOJHEHHS PaOOT M OpPraHu3allusl MX IPaBOBOM OXpaHBI
[IpoBenenue MCHBITAHUN W3AETUN pa3pabOTaHHBIX B paMKaX OINBITHO-KOHCTPYKTOPCKUX paboT.
JIoKyMeHTHI, 0(hopMIIieMBbI€ TIO PE3YJIbTaTaM BBITOJIHEHUS OIBITHO-KOHCTPYKTOPCKUX PaloT.

Tema 3.3. Paspabomka npoepammHou 00KyMeHmayuu

CoctaB ¥ colep)KaHWEe NPOrpaMMHON JOKyMeHTanuu. [IpuHIMOBI ompenesieHus cocTaBa
HEOOXOAMMOM  TPOrpaMMHOM  JOKyMeHTaruu. [IpUHIMIBI ~ COCTaBIIGHHs  MPOTPaMMHOMI
nokymeHTtanuu. CocTaBieHHE KOHTPOJBHBIX MPUMEPOB JUIsl HCHOBITAHUA MPOTPaMMHOTO
o0ecriedeHusl.

Tema 3.4. Pazpabomka KOHCMPYKMOPCKOU 0OKyMeHmMayuu

CoctaB M coaepx)aHUE KOHCTPYKTOPCKOM JOKyMeHTauMH. I[IpuHIUOBI OIpeneiaeHusl cocTaBa
HEOOXOIMMON KOHCTPYKTOPCKOM JOKyMeHTauuu. [IpUHIUIBI COCTaBIEHHS KOHCTPYKTOPCKOM
JOKYMEHTALUH.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIs

[TpakTuueckas padora

6. Ilopsaok nmpoBeeHnsI MPOMEKYTOUHOM aTTeCTALUMN

[lopsnox mpoBeeHMsT NPOMEKYTOUHOM — arTecTallud  PENIaMEHTHPYETCS  JIOKaJIbHBIMU
HOPMaTUBHBIMU aKTaMU YHHUBEPCUTETA:
- Ilonoxenuem o Qopmax, NEPUOJUYHOCTH, TMOPAIKE TEKYIIEro KOHTPOJS YCIIEBAEMOCTH H
MPOMEXYTOYHOM aTTecTauy OOy4aroIuXcsi 10 OCHOBHBIM 00pa30BaTelIbHBIM IpOrpaMMaM
BBICIIIETO O0pa3oBaHMsA — MporpaMMmaM OakajlaBpuaTa, HMporpaMMaM CHEIHAIUTETa, MporpaMmmamM
MarucTpaTypbl B QelnepaJbHOM TOCYIapCTBEHHOM OIODKETHOM 00pa30BaTeIbHOM YUPEKIACHUU
BbICIIEr0 00pa3oBaHus «MOCKOBCKHI TOCYJapCTBEHHBIM YHHUBEPCUTET T'€OAE3UU U KapTorpadum,
1.6 «Opranu3zanus 1 NpoBeIeHUE MPOMEKYTOUHOM aTTECTALUN.
- TlonoxxeHneM O TMOpPSAKE OCYLIECTBICHHS 00pa30BaTEIbHOTO IMPOLECcca, MPOBEICHHS TEKYIIEro
KOHTpOJISl YCIIEBAEMOCTHM M IPOMEXKYTOYHOW arrecTalud OOydyaroluuxcsi C [PUMEHEHUEM
SNIEKTPOHHOTO OOyYeHUS W AMCTAHIMOHHBIX OOpa30BATENIbHBIX TEXHOJIOTUH B (QenepaibHOM
TOCYIJapCTBEHHOM  OIO/[DKETHOM  00pa30BaTeIbHOM  YUPEKACHWU  BBICIIETO  00pa30BaHMA
«MOCKOBCKHMI TOCYIapCTBEHHBI YHUBEPCUTET Teofe3uu u Kaprorpadpum», 1n.8 «IIpoBenenue
IIPOMEXKYTOYHOM arrectauuu ¢ npuMmeHenuem 20 u JJOT».

Ilpomesxcymounas ammecmayus. 3auem c oyenxou, 10 cemecmp.
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3a4eT ¢ OIEHKOW MPOBOAUTCS B YCTHOUM (hOpME C BBICTABJICHHEM OIICHKH I10 MATHOAUTPHON IIKAJIe U
MpeIHa3HauyeH ISl MPOBEPKU YPOBHSI OCBOCHHUS CTYyAEHTaMH y4yeOHOro Marepuaja JUCLUILTUHBI B
MOJTHOM 00BeMe.

CryneHThl BBI3BIBAIOTCS O OJHOMY WMJIM MajbiMH Tpynmamu (2-3 demoBeka). Kaxxmomy cryneHTy
npenoctasisieTca 20-30 MUHYT Ha OATOTOBKY, B TEUEHHUE KOTOPOW OH MOKET JeaTh MUCbMEHHBIE
3ameTkd. CTyIeHT OTBedaeT Ha 2-3 BOIpoca, BHIOPAHHBIX 3K3aMEHATOpOM Win 1o Owminery. OTBeT
JOJKEH OBITh MOJNHBIM W apryMEHTHUPOBAaHHBIM, JIEMOHCTPHUPOBATH MOHUMaHHE MaTepuaia u
cofepXarb MpHUMEphl MpakTHYecKoro mnpumeHeHus 3HaHuil. Ilocie oOcHOBHOro oTBeTa
MIPETo/IaBaTeNb MOXKET 337aTh AOMOJHUTENbHbBIE YTOUHSIOIINE BOIPOCHI.

Kpurepuu oniennBanus:

«O1yHOY (5) — BBICTABIISICTCS 32 MOJHBINA Pa3BEPHYTHIM OTBET;

«Xoporoy (4) — BBICTaBISIETCS 32 Pa3BEPHYTHIN OTBET;

«YIOBIIETBOPUTENHHOY (3) — BBICTABIICTCS 33 KPAaTKUM OTBET;

«HeynoBneTBoputensHO» (2) — 32 OTCYTCTBHE OTBETA WU TPyObIe OMMOKHA B OCHOBHBIX TIOHSTHSIX.

7. OnleHOYHbIE MATEPUAJIbI TEKYLIEr0 KOHTPOJIA

Pa3zoen 1. Pazpadomka npukiaonozo npozpammHozo odecneuenus
Konmponupyemvie U/K: I[1K-4.1 I[IK-4.2 1IK-4.3 IIK-4.4 I[IK-9.1 [1K-9.2 IIK-9.3

Tema 1.3. Ilpumenenue gpetimeopra QT u cpeowvt pazpabomku Qt Creator
®opma KoHTpoIst/oLieHoYHOE cpeacTBo: [IpakTuueckas pabora
Bonpocsi/3ananus:

1. Coopxka u3 ucxoquukoB nporpaMmbl RTKPOST mins pabotsr mon ynpasienuem OC Astra
Linux

Tema 1.4. Cpeoa ons pazpabomku epaguueckux unmepgeticos Qt Designer
dopma KOHTPOJISI/OTICHOYHOE CpeacTBO: PacueTHo-rpadudeckas padora

Pas3zoen 2. Ilpuknaonsie 3a0auu peuiaemole 6 pamKax CREYUAIbLHO20 NPOPAMMHO20 0DecneyueHus
Konmponupyemvie U/K: I[1K-4.1 I[IK-4.2 1IK-4.3 IIK-4.4 I[IK-9.1 [1K-9.2 IIK-9.3

Tema 2.1. 3a0auu KoopoOuHamuo-epemerHH020 0becneyeHus
dopMa KOHTPOJISI/OTICHOYHOE Cpe/cTBO: Hammume KoHCIIeKTa JISKITHi
Bonpocsi/3ananus:

1. IIpoBepka KOHCHEKTa JIEKIMA Mo TemaM paszaena "llpuknagHbpie 3amadu periacMble B
paMKax CIeUaIbHOTO TPOrPaMMHOTO oOecriedeHus "

Tema 2.3. 3a0auu 6 obnacmu obecneuenuss UHICEHEePHO-2e00e3UUeCKUX pabom
dopma KoHTpoIIs1/01IeHOYHOE cpencTBO: [IpakTudeckas padora
Bonpocsi/3ananus:

1. Pa3zpaboTka nmporpaMmsbl TuTaHupoBaHus ceancoB Habmoneruii THCC

Pazoen 3. Iloozomosxka u npoeedenue ONbLIMHO-KOHCMPYKMOPCKUX pAOOmM HANDPAGIEHHBIX HA
Pa3padomky npuKiadHo20 nPOPAMMHO20 0becnedyeHus

Konmponupyemvie H/IK: 1IK-4.1 I[1K-4.2 [1K-4.3 [IK-4.4 [IK-9.1 [IK-9.2 IIK-9.3

Tema 3.4. Paspabomka KOHCMPYKMOPCKOU 00KyMeHmayuu
dopma KoHTpoJs1/onieHoUHOE cpencTBo: [IpakTuueckas padora
Bomnpocsi/3ananus:
1. Pa3zpaboTka KOMIIIEKTa MPOrpaMMHOI TokyMeHTauuu uist mporpammsl RTKPOST
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8. OueHo4YHBIC MaTepHAJIbI IPOMEKYTOYHOM aTTeCTAMHA

10 cemecmp, 3auem c oyenxoti
Konmponupyemvie H/IK: I1K-4.1 I[IK-9.1 1IK-4.2 1IK-9.2 I[IK-4.3 [IK-9.3 I[IK-4.4
Bomnpocsei/3ananus:

1. Kakue ocobennoctn y Astra Linux?

2. Yem otmmuarores Qt Creator Ha Astra Linux u Windows?

(98]

. Uto Takoe ppeiiMBOpK?

4. Yto Takoe cpena pazpaboTku?

N

. Kakue npunnumner padoter Qt Designer?

6. Uem oTnuaeTcs NpuIoKeHUE ¢ TpaduueckuM UHTEepQeiicoM 0T IpuiIokeHus 6e3 Hero?
7. Kakas kiaccudukanus ecTb y IporpaMMHOT0 obecriedeHus?

8. Uto Takoe KOOpJAMHATHO-BpEMEHHOE oOecreueHue?

9. B yem ocobennoctu pazpabotku 10 mns reonesnueckux 3aaa4?

10. Kakue ocHoBHbie nokymeHThI 10 ECIIJ] mist paboTsl ¢ mporpammoii?

11. Kakue ocHoBHble okyMeHTsl 0 ECK/I mpu coznanuu AIIK?

12. C kakoro kjacca Ha4MHAEeTCs pa3paboTKa MPOrpaMMHOT0 o0ecTedeHus?

13. Kakue TexHONI0rnM pa3paboTKH MPHUKIAIHOTO IPOrPaMMHOTO 0OecrieueH st BbI 3HaeTe?

9. MaTepuaibHO-TeXHUYECKOE H Y4eOHO-MeTOAuYeCcKoe odecneyeHue QU CIUTIIUHbI
9.1. IlepeyeHb OCHOBHOM M JOMOJHHUTEIbHON Y4eOHOH JTUTEPaTypPbl

OcnosHnas tumepamypa

1. KoroBa O. B. Anropurmusanuss U IporpaMMupoBaHHe: ydeOHOE TMocoOue Ui CTYICHTOB
HanpasieHus noarorosku 09.03.02 undopmanuonnsie cuctemsl u Texnonorun / O. B. Koroga, 1O.
B. Ckupan. - Anroputmuzanusi U mporpammupoBanue - MakeeBka: JloHOacckas HalMOHaJIbHAsS
akaJgemMusi cTpouTenbcTBa M apxutTekTypel, ObC ACB, 2024. - 118 c. - 2227-8397. - Tekcr:
snektpoHHbI // [PR SMART: [caiit]. - URL: https://www.iprbookshop.ru/141647.html - Pexum
JOCTYTIA: TI0 TIOAMTUCKE

Jlononnumenvuas numepamypa
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1. Jlebenesa T. H. Texnonorus nporpamMmmupoBanus: yueonoe nocodue / T. H. JleGenesa, C. C.
Onycoga. - Texnonorust nporpammupoBanus - Uensounck, Caparos: FOxHO-YpanbCKuil HHCTUTYT
ynpasieHuss U dkoHomukd, Al IIm Op Menua, 2019. - 140 c. - 978-5-4486-0664-9. - Tekcrt:
snektpoHHbI // IPR SMART: [caiir]. - URL: https://www.iprbookshop.ru/81500.html - Pexxum
JOCTYTIA: TI0 TIOAMTUCKE

9.2. [IpodeccuonanbHble 0a3bl JAHHBIX U pecypcbl «MHTEepHET», K KOTOPBIM 00ecneuynBaeTcs
AOCTYN 00YyYAKOIIMXCS

IIpogheccuonanvruvie 6azvi Oanubix
1. https://www.garant.ru - Uadopmanmonno-npaBoBoi noprain "[‘apant”

Pecypcor « Unmeprnem»
He ucnonb3yrores.

9.3. IIporpamMHoe oGecnieyeHne U MH(POPMALIMOHHO-CIIPABOYHBIE CHCTEMbI, HCIIOJIb3yeMble
NPH OCYLIEeCTBJICHHH 00pa30BaTeIbHOIO NMpoLecca Mo JUCHUIIINHE

Ilepeuens npoepammHozo obecneyeHus
(0bHOBNIeHUe NPOU3BOOUMCS NO Mepe NOSABNIeHUs HOBbIX 8EPCULL NPOSPAMMDbL)

He ucnonb3yercs.

Ilepeuens uHghopmayuoHHO-CRPABOUHBIX CUCTEM
(0OHOBIeHUEe BLINONHAENICS €HCEHEDENbHO)

He ucnonb3yercsi.
9.4. O6opynoBaHue U TEXHHYECKHE CPeACTBA 00yUeHH s

JInst mpaKTU4eCKUX 3aHSITUI
MenoBas nocka - 1 mr.
Husenup H-3 - 2 mt.
HuBunup onTUKO-MEXaHUYECKUH - 5 IIT.
Onrnueckuii reomonut 3T2KII - 15 mt.
Cxanep - | mr.

10. MeTonuyeckue yKazaHusi 10 OCBOCHHUIO IMCIUIIMHBI (MOXYJIA)

OcBoenne oOyuaromumcsi y4eOHON nucuuiuinHbl «Pa3paboTka crHenuanbHOro TIeoIe3MuecKoro
MPOrPaMMHOTO 00eCTIeUeHUs» MPEATNONaraeT U3y4eHue MaTephalioB JUCHUIUIMHBI Ha ayqUTOPHBIX
3aHATHUAX U B XOZE CAMOCTOSITENIbHON paboThl. AyIUTOpPHBIE 3aHATHUS MPOXOAAT B (oOpMe JEKIHil,
npakTHuecknx 3aHaTuil. CamocTtosiTenbHas padoTa BKIIOYAET PazHOOOpPa3HbIN KOMIUIEKC BUIOB U
dhopm paboThI OOyUaOIIHUXCS.

CamocrositenpHast paborta ctyaeHToB (CPC) mo3BosisieT mpeIMEeTHO BBIPaOOTaTh aHAJIMTHYECKHE
HABbIKH, 00€CIIEYNUTh MOHUMAHUE TEOPUU U IOPUIUUECKON MPAKTHKHU, O0Iee 0CO3HAHHO OTHOCHUTHCS
K YPOBHIO cBO€i npodeccronanbHoli moarotoku. CPC cmocoOCTBYeT pa3BUTHIO UX MBICIHTEIBHON
NeSITeIbHOCTH, O0OECIEeYUBAET YCBOEHHE OIPENEJICHHOr0 y4yeOHOro Marepuana MU IMpeloCTaBiseT
HEOOXOMMYIO TOATOTOBKY JUIsl pPEHICHHS KOHKPETHBIX MPAKTUUYECKUX 3a/ad, BXOAAIIUX B HX
oynymue npodeccuonanbabie o0si3anHocTH. CPC HampaBieHa Ha o0ecriedeHre WHIUBU Ty TH3aIliN
P U3YYEHHUH Kypca, Ha pa3BUTHE CIIOCOOHOCTEN U BO3MOXKHOCTEN, HA MEPCOHU(PUKAIINIO KOHTPOJIS
3a KaueCTBOM OOyYCHHSI.

[Ipu moAroToBKe K MPaKTUYECKUM 3aHSITHUSIM, PYKOBOACTBYSCH INIAHOM U CIIUCKOM PEKOMEHIyeMOM
JTUTEepaTypbl, HEOOXOAUMO HM3YYUTh TEMY TaK, 4TOObI MO KaKIOMy W3 MPEUIOKEHHBIX BOIMPOCOB
CTYIIEHT MOT JIaTh pa3BEpHYTHIH, 00CTOSTENbHBIN 0TBET. BHeaynuTopHas camocTosiTesibHas pabota
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CTY[IEHTOB BKJIIOYAET:
- paboTa HaJl KOHCIIEKTOM JICKIIUU;

- IOATOTOBKA K MPAKTUYECKOMY 3aHSITHIO;

- IOJITOTOBKA K MPAaKTUYECKOMY 3aHATHIO ¢ TAM;

- JopaboOTKa KOHCIIEKTa JEKIUH C TMpPUMEHEHHEM Yy4eOHUKa, METOIWYECKOW JUTeparyphbl,
JIOTIOJIHUTENBHOM JINTEPATYPHI;

- mo1oop, U3yUYeHHe, aHAIN3 U KOHCIIEKTUPOBaHHE PEKOMEHI0BAHHOM TUTEPaTyphl;

- CaMOCTOATEIbHOE U3yUYEHHUE OTACIBHBIX TEM, aparpagos;

- IOATOTOBKA K 3K3aMEHY.

Jl5ig ycremHoro 0cBOeHMs y4eOHOM TUCIUIUIMHBI U JOCTHKEHUS TIOCTABJICHHBIX 11eJiell He0OX0AUMO
BHHMATEJILHO O3HAKOMHUTBLCSI HACTOSIICH paboueld mporpaMMbl y4eOHOW TUCIUILIIMHBI. Ee MoxeT
MPEJICTaBUTh TperoiaBaTeslb Ha BBOJHOW JEKIUU WM CAMOCTOSITENIbHO O0y4aromuicss UCTIOIb3yeT
nH(popmaruio Ha opunraabHoM MHTEpHET-CcaiiTe YHUBEpCUTETA.

Cnenyer oOpaTuTh BHMMAaHHE Ha CIHMCOK OCHOBHOM U JOMOJHUTEIBHOW JUTEPaTyphl, KOTOpas
MMEeTCs B JIEKTPOHHON OMOIMOTEUHOM cucTteMe YHUBEPCHUTET, Ha IpeJiaraeMble MpenogaBareieM
pecypcsl HH(DOPMallMOHHO-TEIEKOMMYHHUKAIIMOHHOM cetn HTepHeT. DTa nndopmanus HeoOXoauma
JUTSI CAMOCTOSATEITLHOM paboThl 00y4JaroIIerocs.

Onucanue 603modxcrnocmeit uzyuenus oucyuniaunsl auyamu ¢ OB3 u unsanuoamu

[Tpu HEOOXOMUMOCTH OOYUYCHHS CTYICHTOB-UHBAIH/IOB U JIUI C OTPAHUYCHHBIMH BO3MOXHOCTSIMHU
3M0OPOBBSl  AyJAUTOPHBIC 3aHATUSA MOTYT OBITh 3aMEHEHBl WM JIONMOJHEHBl HM3yYeHUEM
MOJHOTEKCTOBBIX ~ JIEKIMW, MPE3CHTAlUWi, BHAECO- M  aAyAUOMATEPUATIOB B  JJIEKTPOHHOU
nHpopmanmonHo-oOpazoBarenbHoit cpene (QUOC) ynuBepcureta. MHAMBHIyadbHBIC 3adaHUS
MOAOMPAIOTCS B QIalITUPOBAHHBIX K OTPAaHUYCHUSIM 3I0pOBbs (hopMax (MUCBMEHHO WJIH yCTHO, B
¢dbopme mpeseHTanuii). Beibop MeTonoB oOydeHHs 3aBHCHT OT MX IOCTYIMHOCTH JJii MHBAIUIOB U
JIUI C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3/10POBbSI.

PaGoyas mporpamma AMCHUIUIMHBI IS WHBAIUAOB U JIUI] C OTPAHUYCHHBIMU BO3MOXKHOCTSIMH
30POBBS pa3pabaThiBaeTCs WHANBUAYATHHO C YI€TOM OCOOCHHOCTEH NMCHUXO()U3NIECKOTO pa3BUTHS,
WHAVBUIYATbHBIX BOSMOKHOCTEH U COCTOSHUS 37J0POBBS TAKUX 00yUYaIOLTUXCS.
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