ﬂ,OKyll‘IEHT noan 0/ 3N1eKTPOHHOMIAEIOBRPHAY KN POCCHUN
NHdopmaum : denepanbHOE roCyIapCTBEHHOE OI0IKETHOE 00pa30BaTeIbHOE

(Dl/lo TaCKa anepbequ YUpEKAECHUE BBICILIETO 06pa30BaHI/Iﬂ
Tonxdiocts: PekTop «HensOunckupi rocynapctseHHbiil yausepeurer» (PI'bOY BO «Henl'Y»)

flata pg@&ﬁﬂﬁ%&ﬁ)@l?&ﬁ%ﬁdlﬂ%ﬂlﬁm "ba3bl 1 XpaHWININA JaHHBIX (IPOABUHYTHIN YPOBEHB)" IO HANIPABIECHHIO ITOATOTOBKU
YHUKANb K f SRRARBMYEEH) 03004.02 "DynamenTanbHas HHQOpPMaTHKa 1 HH(OPMALMOHHbIE TEXHOIOTHK'" HATIPABICHHOCTH crp. 1
04c19 ed8bfb98f3b6Cb77a486b9q8ﬁ&8bﬁﬁﬂ)3ﬂﬁTenne1TyanLHHe texHosoruxt ®IBOY BO «Yen'V»

PaGouas nporpamMmma TUCHMILIMHBI (MOXYJIs)™
basel u xpaHuIMia JaHHBIX (MIPOJABUHYTHIA YPOBEHb)

HanpasieHnue moaroToBku (CrenuanbHOCTD)

02.04.02 dyanamenTaiabHasg nHpopMaTrka 1 THOOPMALIMOHHBIE TEXHOJIOT U

HanpasnenHocts (mpoduiib)

I/IHTGHHGKTVaIH)HBIe TCXHOJIOTHH

[IpucBauBaemas kBanudukanus (CTENEHb)

MarucTp

®opma 00yueHus

O4Hasn

['on(s1) HAOOpa

*Pabouast mporpaMMa IUCIHUIUIMHBI (MOYJIS) aJanTHPOBaHa JIJisi MHKIIFO3UBHOTO 00yUYeHHUs WHBAIUIOB U
JIUIL C OTPAHUYEHHBIMH BO3MOKHOCTSMH 37J0POBbS

Yemsounack 2024 .
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02.04.02 dyHgamMeHTANbHAA HWHPOPMATHKA M HWH(OPMaLMOHHBbIC TEXHOJIOTHH,
HNHTeuIeKTyaIbHbIE TEXHOJIOTUN, MATUCTP, ba3sl u xpanunuwia oannvix (npoosunymeatii
ypoesens), 2025, ounast

[IpopexTop no yuebHoit pabote yTBepxkaeHo 24.02.2025 A.A. CaiamaroB
Y4YeHBIM COBETOM HHCTUTYTa HHPOPMAITMOHHBIX TEXHOJIOT U

[Tpotokon 3aceqanust Ne 6 ot 20.02.2025

[Ipencenarens YdueHoro cosera

MHCTHUTYTa HH(POPMAITMOHHBIX
TEXHOJIOTUH COIJJaCOBaHO IO. B. IleTrpuuenko

3acenanuem kadeapsl UHMPOPMANHOHHBIX TEXHOJOTHHA M JIKOHOMHUYECKON
HHpopMaTHKH

ITporoxon 3acenanus Ne 6 ot 20.02.2025
W. o. 3aBenyromero kadenpoit COIJIACOBAaHO C.A. Ckpunos

ABTOp (COCTaBUTEb) A.B. BoxMuH1IEB

Crpykrypa paGoyeii mporpaMmsbl cOOTBeTCTBYeT npuka3sy pekropa ®I'bOY BO
«Heal'¥V» ot «13» anpess 2021 r. Ne 247-1



MIMHOBPHAYKU POCCUN
\)} DenepanbHOE roCyJapcTBEHHOE OI0/KETHOE 00pa3oBaTeIbHOE
@ YUPEXACHUE BbICIIETO 00pa3oBaHuUs

«Yenabunckuii rocynapctseHHbii yHusepcuret» (PI'bOY BO «Henl'Vy»)

Pabouas nporpamma AuciMIUIMHE "Ba3bl U XpaHWIHIIA JaHHBIX (IPOJBUHYTHIA YPOBEHB)" 110 HAPABICHUIO TOATOTOBKU
(cmenmanbHocTn) 02.04.02 "®yHnameHnTanbpHas HHGOPMATHKA U HHPOPMAIIMOHHBIE TEXHOJIOTUH'" HAIIPABICHHOCTH cTp. 2
(mpoduimo) Unremnexryansasle Texaonorun ®I'BOY BO «Uenl 'V»

Conepxanue

1. Henn ocBOEHMS TUCLIUILIAHBI

2. Mecrto aucuumuinsbl B ctpykrype OITOIT

3. Komnerenuuu oby4aromerocs, GopMUpyeMble B pe3yJIbTaTe OCBOSHUS TUCHUTITHHBI
(Mofty1is)

4. O0BeM JUCIUTUTHHBI (MOTYJIS)

5. CtpyKTypa u coJiepKaHue AUCHUIUIMHBI (MOIYJIs)

6. @OH/1 OLICHOYHBIX CPEICTB

6.1. IlepeueHpb BUIOB OILICHOYHBIX CPEACTB

6.2. TunoBble KOHTPOJIbHBIE 3a/1aHUS U UHbIE MaTepUabl IJIs TEKYILEH aTTecTaluu
6.3. TuroBble KOHTPOJIBHBIE BOIPOCHI U 3aJaHUS JUIsl IPOMEKYTOYHOM aTTECTAlNN

6.4. Kputepun onieHUBaHUS

7. YueOHO-MeTOaUYECKOE U UH(POPMAITMOHHOE 00€CTICUCHUE AUCITUTLITUHBI (MOTYJIs)
7.1. PekomeHnayemas nureparypa

7.2. Ilepeuenb pecypcoB HH()OPMAIIMOHHO-TEIEKOMMYHUKAIMOHHOM ceTu "MuTepHer"
7.3. IlepeueHb nHPOPMALTMOHHBIX TEXHOJIOTUH

8. MaTepuanbHO-TEXHUUYECKOE 00ecTieueHrne JUCIUIUTMHBI (MOTYJIS)

9. Meroaunueckue ykazaHus JIJIsi OOy4arOIIMXCS 10 OCBOCHUIO TUCIMIUIMHBI (MOTYJIs)
10. CnenuaibHble yCIOBUS OCBOCHUS AUCLUILIIMHBI 00YyUaIOIIMMUCS C UHBAJIMAHOCTBIO U
OrpaHUYECHHBIMHA BO3MOKHOCTSIMHU 3/10POBbSI
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MHMNHOBPHAYKU POCCUN
\,} DenepanbHOE rocyJapCcTBEHHOE OI0DKETHOE 00pa3oBaTeIbHOe
@ YUpEXIECHHUE BBICIIETO 00pa3oBaHUs

«UensOunckuit rocynapcrsenHsiil yausepeurer» (PI'bOY BO «Henl'Y»)

Pabouas nporpamma auciuIuinHb "bassl U XpaHUIHIIA JaHHBIX (IPOJBUHYTHIA YPOBEHB)" 110 HANIPABICHUIO TOJTOTOBKH
(cmenmansrocTn) 02.04.02 "®yHnameHnTanbHas HHGOPMATHKA 1 HHPOPMAIIHOHHBIE TEXHOJIOTUH'" HAIIPaBJIEHHOCTH cTp. 3
(mpoduimo) Unremnexryansasle Texaonorun ®I'BOY BO «Uenl 'V»

1. HEJIX OCBOEHUMA TUCHUTIINHBI

[esnpio npenogaBaHus JUCUUILUIMHEI SBISIETCS BBEICHUE B IPOOJIEMaTHKY, CBA3aHHYIO C U3YUYE€HUEM TEXHOJIOTUI pa3paboTKH
MIPUJIOKEHUH 0a3 TaHHBIX, METOJIOB pa3pabOTKU aJITOPUTMOB M MeTOI0B peanu3aimu CYB/I.

3amagamMu N3YUYCHUA TUCHUIUINHBI ABJIAIOTCA:

— co3/laHue y 00y4aroIuxcsl yIops,I04eHHOH CUCTEMBI 3HAHUM 110 IPOEKTUPOBAHUIO 0a3 JaHHBIX, YIIPABICHHUIO U
aJIMHUHUCTPHUPOBAHUIO 0a3aMH JaHHBIX, OCHOBaM CTPYKTYPHPOBAHHOTO si3bIKa 3anpocoB SQL, o MeTonax cxxaTus OOJIbLIINX
nH(OPMALOHHBIX MaCCHBOB, O PeallbHBIX BO3MOXKHOCTAX CYB/];

— 03HaKOMJICHHE O0YJAOMUXCS C IPAKTUKON co3aHus HHOOPMAMOHHOI MOIENH JaHHBIX [ KOHKPETHOH IpeIMETHOH 00macTi u
npumeHenust CYB/] 1uis co3nanus npuiioskeHuil 6a3 qaHHbIX.

PeSyJ'[I)TaTI;I O6y’{eHI/I$[ 110 JUCHUIUIMHE HAITPAaBJICHbI HA JOCTHXXCHUE NHAUKATOPOB!

OIIK-3 CnocoGeH npoBOJAHUTH aHAIN3 MaTEeMaTHYECKHX MOJIENICH, CO3/1aBaTh HHHOBAIIMOHHbBIE METO/BI PEILICHNs TIPUKIIAHbIX 33/1a4
npodeccnoHaNbHON ASSTENFHOCTH B 001aCTH HHPOPMATUKH U MATEMATHIECKOTO MOJIEITHPOBAHUS

OIIK-3.1. leMoHCTpHUpPYET 3HAHUSI OCHOBHBIX METO/IOB MAaTEMAaTHIECKOTO MOICTHPOBAHIS 1 MHHOBAIIMOHHBIX METO/IOB PEIICHNUS
MIPUKJIAHBIX 33]1a4 PO(eCcCHOHATIBHOM NesITeNbHOCTH

OI1K-3.2. JIleMOHCTpHpYET YMEHUS MPOBOJIUTH aHAJIU3 M MOCTPOCHNUE MaTEMATHUECKUX U MHPOPMALIMOHHBIX MOJIENICH, TPUMEHSTh
METOJIBI TIOHCKA UIeH U CO3IaHNs] MHHOBAIMH TIPH pa3paboTKe alrOPUTMUYECKHX U IIPOTPAMMHBIX PEIICHHI

OIIK-3.3. IMeeT MpakTHYECKH# OIBIT MATEMATHYECKOTO M\MJIH HH(POPMAIIMOHHOTO MOJETNPOBAHUS TIPH PEIIEHMH TIPUKIIATHBIX
3a1a4 Npo(hecCUOHATILHOMN JIESITeIbHOCTU

ITK-5 CriocoOGHOCTH K YyCTaHOBKE, aAMUHUCTPUPOBAHUIO IIPOrPAMMHBIX CHCTEM U CUCTEM yIpaBJIeHUs 0a3aMH AaHHBIX, ONTUMU3AIMN
(YHKITMOHUPOBAaHHS HH)OPMAIMOHHBIX CUCTEM H 0a3 JaHHBIX; CIOCOOHOCTH IPOBOAUTH aHAIN3 CHCTEMHBIX IIPOOIeM 00paboTKH
uHpopmaryy, paspadaTbiBaTh NPEIOKEHUS [0 PEATU3aMK TEXHHYECKOTO COIPOBOXKICHUS U MEPCIEKTUBHOIO Pa3BUTHUS
MH(POPMAIOHHBIX cHcTeM U 6a3 maHHbBIX [TK-5.1. JleMOHCTpHpYeT 3HaHHE apXUTEKTYPHI U aIMUHUCTPUPOBAHUS HH(POPMAITHOHHBIX
CHCTEM, CUCTEM YIpaBjIeHHs 0a3aMu JaHHBIX, CHCTEMHOI'O IIPOrPaMMHOI0 00ecredeH s, TpeOoBaHui HHHOPMAIIMOHHON
6e30IacHOCTH

ITK-5.2. JleMoHCTpUpYET yMEHUS BBIOUPATH allllapaTHOE U IIPOrpaMMHOE o0eciedeHre HCXO sl U3 TPeOOBaHUH K ()YHKIIMOHUPOBAHUIO
HC u 6a3 1aHHBIX, pa3pabaThIBATh IPEATOKEHHS IT0 Pealn3aliy COIPOBOK/CHHS U Pa3BUTH HH(POPMAIIMOHHBIX CUCTEM H
WT-cepBucos

ITK-5.3. IMeeT mpakTHYECKHI OTBIT YCTAHOBKH, aIMHHHUCTPHPOBAHMS M HHTETPAIIMH TPOTPAMMHBIX CHCTEM M CHCTEM YIIPaBJIEHHSI
0a3aMu JaHHBIX

2. MECTO JUCHMIITMHBI B CTPYKTYPE OIIOII

Huxkn (pazgen) OIOIT: b1.0.01

2.1 TpeGoBaHuUS K NpeIBaPUTEILHOI MOATOTOBKE 00y4aI0lIerocs:

I[J'If[ U3YUCHHUA AUCHUIIIINHBI 06y‘{&}0[ﬂﬂ17105[ JOJDKCH BJIAACTh 3HAHUAMUA U3 JUCIHUILINH 6aKanaBpI/IaTa, CBA3aHHBIMHU C
I/IH(I)OpMaLII/IOHHbIMI/I TEXHOJIOTHSAMHU U OazaMu JaHHBIX.

2.2 IucuMIIMHbI M NPAKTUKH, VIS KOTOPBIX 0CBOGHHE IAHHOMH AMCHUIIJIMHBI (MOAYJ/Is) HEOOX0AUMO KaK NMpealIecTBYIoLee:

3HaHI/I$[, TOJIY4YCHHBIC B )IaHHOI‘/’I JAUCHUIUIMHE, MOT'YT OBITh HCIOJB30BaHbI JJIA HanmuCaHus MaFI/ICTCpCKOﬁ AUCCEpTaALNH.

3amuTa BBITYCKHOH KBaTU(PUKAIIMOHHOH pabOThI, BKIIOYAs MOJTOTOBKY K 3aIlUTE U HPOLENYPY 3aIIUTHI

IMoaroToBka k mpolexype 3alUThl ¥ 3aIlIUTa BHITYCKHON KBaIH()UKAINOHHON pabOTHI

3. KOMIIETEHIIMHX OBYYAIOIIEI'OCA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JTUCITUITIJINHBI
MOoAyJisl)

OIIK-3: Cnoco0eH NpoBOAUTH AaHAJIN3 MaTeMaTUYeCKUX MoJesieil, c031aBaTh HHHOBAIIMOHHBIE METO/AbI pPellleHUs
NPHUKJIATHBIX 32124 NPo¢ecCHOHAILHOI 1eATeIbHOCTH B 00,1acTH HHPOPMATHKH M MATEMATHYECKOT0 MOIeJIHPOBAHUS

3HaTh:

© ®I'bOY BO «Yenl Yy
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Pabouas nporpamma aucuuIuinHb "bassl ¥ XpaHUIHIIA JaHHBIX (IPOJBUHYTHIA YPOBEHB)" 110 HANIPABICHUIO MOATOTOBKH
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00 OCHOBHEBIX KJ1accax CpeAcCTB 6I:ICTpOﬁ pa3pa60TI<H I/IH(l)OpMaIlI/IOHHLIX CHCTEM U 0a3 JAHHBIX 0a30BEIC OHATHS OpraHu3anmnu
JIAHHBIX.

YMeTh:

- CTPOUTH HH(POPMAIMOHHYIO MOJEb sl KOHKPETHOH 3a/1auu;
- peaJM30BbIBaTH OCHOBHBIE OIIEpalMU C JAHHBIMU — BBIOOPKA, BCTAaBKa, yalleHHe, OOHOBIICHHE.

Baagers:

HaBbIKaMU paboThl ¢ coBpeMeHHbIMU CYB/]

ITIK-5: Cioco6HOCTb K YCTAHOBKE, a/IMUHHUCTPHPOBAHHIO MPOIPAMMHBIX CHCTEM M CHCTEM YNPaBJIeHUs 0a3aMH JaHHBIX,
onTUMH3AIUH PYHKIMOHHPOBAHUA HHPOPMANMOHHBIX CHCTEM M 043 JaHHBIX; CIIOCOOHOCTH MPOBOAUTH AHAJIU3 CUCTEMHBIX
npodsemM 00padoTkn nHGOPMALHH, Pa3padaThIBATh NPEIJI0KEHHS M0 peaju3alii TEXHNYeCKOro COMPOBOKIEHUS U
NePCNeKTHBHOIO Pa3BUTHS HH(POPMALMOHHBIX CHCTeM M 0a3 JaHHBIX

3HaTb:

OCHOBHBIE METOJIBI M IPOTPAaMMHEIE CPENICTBA HCIIONIB3YIOMIHUECS TIPH aIMAHUCTPUPOBAaHUN 0a3 TaHHBIX

YMeThb:

[TpoBoAUTE HACTPOHKY OKPYXKEHUS 0a3 JaHHBIX

Baanern:

HpaKTI/I‘IeCKI/IMI/I HaBbIKaMH aIMUHUCTPUPOBAHUSA U HaCTpOIZKH 6a3 JAHHBIX

B pe3yabTaTe 0CBOCHUA U CHUIIIMHBI Oﬁy‘laloll_ll/lﬁcﬂ JOJIZKCH

3.1|3naTn:
3.2|YmeTh:
3.3|Baagers:
4. OFBbEM JUCIIMIIJIMHBI (MOAYJIS)
O6Lwas TpyaoeMKoCTb 43ET
Yacos o yueOHOMYy Iutany : 144 Bugs! kOHTpoONIsL B cemecTpax:
B TOM YHCIIE :
ayIUTOpHBIE 3aHATUA : 32 9K3aMEeHHI 2
camocTosTenpHas padora : 86,6
4acoB Ha KOHTpoab : 18
KOHTakTHas pabora: 39,4
UKP: 7,4
5. CTPYKTYPA U COAEP KAHUE JUCIUIIVIMHBI (MOAYJIST)
Kon HaumenoBanue pa3nesioB U TeM /BUA 3aHATHUS/ Cemectp | Yacos Jlutepatypa
| 3aHATHSA [ Kvpc
Paznea 1. Column-oriented B/l u ux cnennguka, time-series BJI.
Murpanus u BepcuoHupoBanue cxembl B CYB/]
1.1 Column-oriented B/ u ux cnenuduka, time-series BJI. Murparus u 2 4 JIT.1 J11.2J12.1 J12.2
Bepcronnposanue cxemsl B CYB/] /JIex/ 2102233
1.2 Column-oriented B/ 1 ux ciennduka, time-series bJI. Murpauust u 2 4 JIT.1J11.2J12.1 J12.2
Bepcronnposanue cxemsl B CYB/I /TIp/ 0102233
1.3 [MompoOHO M3YyYUTh MaTepHabl JEKIMK pa3jelia, MOJrOTOBUTHCS K OIPOCY IO 2 24 JIT.1JI1.2J12.1 J12.2
pasjiely, BBIIOJHUTb NpakTHueckue padotel /Cp/ 0109233
Pa3znes 2. BepcuonupoBanue JaHHBIX, HePapXUUYeCKHe CTPYKTYPbI,
rpagsl
2.1 BepcuonnpoBaHue 1aHHBIX, HEPApXUUYECKUE CTPYKTYpHI, rpadsl  /JIek/ 2 4 JIL.1J11.2J12.1 J12.2
0109233

© ®I'bOY BO «Henl'V»
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2.2 BepcuoHupoBaHue JaHHBIX, HEPAPXUUECKUE CTPYKTYpEL, rpadsl /IIp/ 4 JI1.1J11.2J12.1 J12.2
213233
2.3 [MompoOHO M3YyYUTh MaTepHaiIbI JICKIIMH pa3/ielia, MOrOTOBUTHCS K OMPOCY IO 22 [JI1.1J11.2712.1 J12.2
pasjieiny, BBINOJIHUTb IIpaKTHueckue padotst /Cp/ 0103233
Pa3nen 3. BunapHble TaHHBIE, Fe0OJaHHbIE, PENIJIHKALAS
3.1 BunapHble naHHbBIC, Te0JaHHbIC, perutnKawys /JIex/ 4 JIL.1J11.2J12.1 J12.2
0105233
3.2 BunapHbie naHHbIe, TeolaHHbIe, perumnkarust /TIp/ 4 JIL.1J11.2J12.1 J12.2
32103233
3.3 [TopoOHO M3YYUTh MaTepHabl JCKIMK pa3jielia, MOJrOTOBHUTHCSA K OIPOCY IO 20 [JI1.1J11.2712.1 J12.2
paszeiny, BBIOJIHUTG NpakTuueckue paborer /Cp/ 3132253
Paznen 4. O0bekTHO-OpUeHTUPOBaHHBIE B /]
4.1 O6bekTHO-opueHTHpoBaHHbIe B /Jlek/ 4 JIL.1J11.2J12.1 J12.2
32103233
4.2 O0bexTHOo-opueHTHpoBanHsie B/l /IIp/ 4 JI1.1J11.2J12.1 J12.2
213233
4.3 [MonpoOHO M3yuUTH MaTepHaibl JEKIMH pa3/ielia, MOArOTOBUTHCS K ONPOCY O 20,6 |JI1.1J11.2J12.1 J12.2
paszeny, BBIMOJIHUTG pakTuueckue paborsr /Cp/ 2132093
Pasnen 5. Unas koHTakTHasi padora
5.1 WnnuBuayanbHble KOHCYIBTAIUHU, TEKYIUH KOHTpoib /ITKP/ 7,4 |JI1.1J11.2]12.1 JI12.2

019233

6. POHJ1 OHEHOYHBIX CPEJICTB

6.1. l'[epeqel-lb BH/10B OLICHOYHBIX CPEACTB

Ormpoc Ha JTeKIUN
IMpakTuyeckas padota

6.2. TunoBbie KOHTPOJIbHBIE 32JaHHS M MHbIE MaTepHAJIbI JUISl TEKYLIeH aTTecTaluu

[Ipumep BONIPOCOB AJIs1 OIIPOCOB

O I'uneprekcToBble 06a3bl JaHHBIX.

[l MysbTumenuiinbie 0a3bl TaHHbIX.

O Pacnpenenensast 00pabOTKa JaHHBIX.

[l loctyn k JaHHBIM ¢ nomollbio ADO.
[Ipumep npakTrueckux padbot
IMpaktudeckass padora. bezomacnocts BJI.
1. Co3nats HOBoOrO nosk3oBarens b/l ¢ momompio SQL-komanast CREATE USER (umst:usrl maposns:usrl)

2. [MonpoGoBats ycTtaHoBUTH coeauHeHue ¢ b/I, ncnosnp3ys akkayHT usrl. [Touemy He nony4daercs?

3. Beigate moms3oBatens usrl poims CONNECT.
4. TloripoGoBathk ycTaHOBUTH coeanHeHue ¢ b/I, ncrone3ys akkayHT usrl.

6.3. TunoBble KOHTPO/IbHbIE BONIPOCHI H 3alaHNs ISl IPOMEKYTOYHOI aTTecTalluu

BOHpOCLI JUIA IIOATOTOBKHU K 3K3aMeHy
1. Knaccuduxanmus.

2. Column-oriented. Time-series. Column-oriented — ClickHouse. Time-series — InfluxDB + Grafana. Distributed.
3. Murparms / BepcroHnpoBanue. Murpanus — ciocoos1. Murpanust — Step-by-step.
4. BepcuOHUpPOBaHNE JAHHBIX.

5. XKypnHanupoBanue n3MEHEHHH.

© ®I'bOY BO «Henl V»




MIMHOBPHAYKU POCCUN
\)} DenepanbHOE roCyJapcTBEHHOE OI0/DKETHOE 00pa3oBaTeIbHOE
@ YUPEXACHUE BbICIIET0 00pa3oBaHuUs

«Yenabunckuii rocynapctseHHbii yHusepcuret» (PI'bOY BO «Henl'Vy»)

Pabouas mporpamma nucuniuinHsl "basbl U XpaHWInIIa JaHHBIX (IPOJBUHYTHIN YPOBEHB)" 0 HAPaBJICHUIO IIOATOTOBKU
(cmenmanbrocTn) 02.04.02 "®yHnameHnTanbHas HHGOPMATHKA U HHPOPMAIIOHHBIE TEXHOJIOTUH'" HAIIPaBICHHOCTH cTp. 6
(mpodmimro) Unremnexryansasle Texaonorun ®I'BOY BO «Uenl 'V»

6. Uepapxudeckue CTpyKTypBbI.

7. Knaccuueckwuii croco0.

8. Cnucok cmexxHocTu  (Adjacency list).

9. Marepuanu3oBanHbIii myTh (materialized path).

10. MHoXecTBO MaTepHUalIN30BaHHbIX IyTell (many materialized path).

11. Tabnuna cBszeit (closure table).

12. Broxxennsie MHOKecTBa (nested sets).

13. TTouck B nepeBbsx ¢ nomouipio CTE.

14. bunapHbIle TaHHBIE.

15. Arperanus qaHHBIX. Arperanys JaHHBIX — Cpe3bl. Arperarus JaHHbIX — CErMEHTANus. Arperamus JaHHbIX - View

16. bunapHbIe TaHHBIE.

17. Arperanus qaHHBIX. Arperanus JaHHBIX — Cpe3bl. Arperanus JaHHbIX — CerMeHTalus. Arperaius JaHHbIX — view. Arperamus
JTaHHBIX — CPE3HI.

18. T'eonannsie (Spatial).

19. Peruukanust. Perumukanus - GppeiiMBopKr

20. Xapaxrepuctuku OOBJI.

21. OG6ue MOHATHSI 00BEKTHO-OPUEHTUPOBAHHOTO Mo 1x01a 1 ux npenomienne B OOB/I. loctrouncta u Hemoctatku OOB/I.
22. Pensunonnsie BJ1 1 OOB/.

23. OGBEKTHO-OPHUEHTHPOBAHHBIC CUCTEMBI yripaBieHus 6a3amu naHubix (OOCYB/I)

Tumoseie BOITPOCHI TECTA MJIA OK3aMEHaA:

Haiitn MUHUMAIBHBIA 1 MAKCUMAJTbHBIA IJIaTEXK, IIPUHATBIC CHCTEMOH 3a BCE BpEMs €€ SKCIUTyaTalluu.

a. select max(N_client), min(n_client) from payment

b. select n_sum from payment n_sum = max(n_sum) and n_sum = min(n_sum)

c. select n_client, max(n_sum), min(n_sum) from payment, client where payment.n_client = client.n_client
d. select max(n_sum), min(n_sum) from payment

IlocunTaTh KOIUIECTBO MYXYHH U KOJIMYECTBO KCHIIIWH, ITOJIB3YIOIUXCA CHUCTEMOM
a. select count(n_sex=21), count(n_sex=22) from sex

b. select count(n_sex) from sex group by n_sex

c. select n_client, count(*) from n_client group by n_client

d. select n_sex, count(*) from n_client group by n_sex

6.4. Kputepun oneHuBaHus

JIns mosmy4eHust OLIGHKH Ha dK3aMeHe 00YYaloUIHii JOJKEH BBIITOJIHUTh BCE PAKTHUECKUE PaOOTHI.

Ha ouenky Ha/to BBHIMOTHUTH UTOTOBBIN TECT:
«OTJIIMYHO» - 85 u Ooiree 6amoB

«xopomoy - 70-84 Gamia
«YIIOBIIETBOPUTENILHO» - 55-70 OaiioB
«HEYAOBJICTBOPHUTEIILHOY - MEHee 55 6aioB

7. YHEBHO-METO/JMYECKOE I HTHOOPMAIIMOHHOE OBECIIEYEHWE JTUCHUIIJIMHBI (MOAY JIS)

7.1. Pexomenayemasi iuTepaTypa

7.1.1. OcHoBHasi TUTEPaTypa

ABTOPBI, COCTABHUTEIH 3arnaBue W3patenscTBO, Tox| Pecype
JI1.1 |Mamenmm P. 3. Basbl nannbix. JlabopaTopHbIii MPaKTHKYM: yueOHOE ocoOue st Camnkr- [lerepoypr | 3BC
BY30B : Jlans, 2023
(https://e.lanbook.com/book/319400)
JI1.2 |Ucauenko O.B. Basbl nanHbIX: yueOHOE mocodue Mocksa : OO0 3BC
(https://znanium.ru/catalog/document?id=453659) "HayuHo-
U3JaTeNbCKui
uentp MHOPA-
M", 2025

7.1.2. lonoJIHUTebHAS JIUTEpaTypa
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ABTODBIL, COCTaBUTEIH 3arnaBue W3zpatensctBo, ron| Pecypc
JI2.1 |Tomuusina O. JI., ba3bl naHHBIX: ydyeOHOE IIocOOUE Mocksa : 9bC
Makcumos H. B., (https://znanium.com/catalog/document?id=362825) W31aTenscTBO
ITonos 1.N. "®OPYM", 2020
J12.2 |JIanun A.IL, I'oxBaiic |HMupopmaTuka. MH)OpMaLMOHHO-IPAaBOBBIE CUCTEMBI U Oa3bl Kpacnospck : 9bC
E.B., KinynaukoBa JAHHBIX: yueOHoe mocodue Cubupckuii
M.M., Ocerposa T.A. |[(https://znanium.com/catalog/document?id=379873) (henepanbHbIH
yauBepcuret, 2020

7.2. Ilepeuens pecypcoB HHGOPMALHOHHO-TeJIeKOMMYHHKAIHOHHOH ceTH ""UHTepHeT"

D1 |Jlans [DneKkTpoHHBIHN pecypc] : anmekTpoHHO-6ubmHnoTedHas cuctema (OBC) / m3narensctso Jlams. — URL: http://e.lanbook.com
http://e.lanbook.com

32 [IOpaiiT [DnekTpoHHbIi pecypc] : anekTpoHHO-0uOmoTeunas cuctema (OBbC) / m3natensctBo FOpaiit https://urait.ru/

93  [Znanium.com [DnekTpoHHBIN pecypc] : AneKTpoHHO-OndaroTeuHas cucrema (ObC) / Hayy. anekTpoH. 6-ka
http://znanium.com/

7.3 IlepeueHb HHGOPMALMOHHBIX TeXHOJIOTHii

7.3.1 IIporpammHoOe oGecneyeHue

LMS Moodle

MySQL

1O Kaspersky

7.3.2 IlIpodeccnonaibubie 62361 JAHHBIX U HHGOPMALHOHHO-CIIPABOYHbIE CHCTEMbI

1. Hayunas snexrponHas 6ubnnorexka eLIBRARY.RU (https://elibrary.ru/defaultx.asp?) eLIBRARY.RU : HayuHas snekTpoHHAs
6ubmroTeka : caiT. — Mocksa, 2000 — . — URL: https://elibrary.ru. — Pesxum moctyma: mist 3aperucTpup. mojb3oBareneit. — Tekcr :
JJIEKTPOHHBIH.

2. HanmonanbHas snekrponHas 6ubnuoreka (HIB) (https://rusneb.ru/) Haumonanshas siekrponHas 6ubnmoreka (HOB) :
00BETMHEHHBIN JIEKTPOHHBIN KaTanor GoHA0B poccuiickux Oubaunorexk : cait. — URL: http://H36.pd. — Pexxum nocryna: u3
YUTANBHBIX 3a710B OuOnoTeku Uenl'V. — TekcT : 3eKTPOHHBIH.

3. Ilpesunentckas 6ubnuoreka (https://www.prlib.ru/) [Ipesnnentckas 6ubanoTeka : 3JIEKTPOHHAs HALMOHANIbHAS OMOIHOTEKA : CalfT
/ ®I'BY Ilpesunénrckas 6udnmoréka nmern b. H. Enpiuna. — CankrllerepOypr, 2009 — . — URL: https://www.prlib.ru/. — Texer :
3JIEKTPOHHBIN.

4. CnpaBouHo-npaBoBas cucreMa «KoncynprantIlmocy (http://www.consultant.ru/) KoncynsrantIlmoc : cipaBouHO- paBoBast
cucTeMa : 6a3a maHHBIX / PerrmoHansHBIH eHTp npaBoBoit nHpopMannn MudopMnpaso. — Mocksa, 1992 — . — Pexxum nocryma: n3
YUTAIBHBIX 3a710B ONOIMOTEKH. — TEKCT : 3JICKTPOHHBIH.

8. MATEPUAJIbHO-TEXHUYECKOE OGECIIEYEHHME JJUCIUITIJIMHBI (MOAY JIS)

Jlns peanuzanyy JUCHMIUIAHBI HCTIONB3YIOTCS yueOHBIE ayJUTOPHUU VIS IPOBEACHUS 3aHATHH JIEKIIMOHHOTO THUIIA, 3aHATHI
CEMUHAPCKOr0 THUIA, TPYIIOBBIX U HHAUBUIYAIbHBIX KOHCYIbTAlUH, TEKYLLIETO KOHTPOJISL U IPOMEKYTOUHOM aTTECTAlUU, a TAKKe
MIOMEIICHHS AJISI CAMOCTOSATEIbHON paboOTHI.

YueOHbIe ayANTOPUH YKOMIUIEKTOBAHbI CIICHATN3UPOBaHHON MeOEIbI0 i TEXHUIECKIMU CPEACTBAMU O0YYEHHS: T0CKa, MapThI,
MYJbTUMEAUHHOE U ayJH0000PYA0BaHHE.

Jlnst mpoBeeHust 3aHATHH JIEKIIMOHHOTO TUIIA IPEJIaraloTcsi Habops! JEMOHCTPALMIOHHOTO 000PYJOBaHUS U y4eOHO- HATTISIIHBIX
nocoOwuit: nudpoBbIe 00pa3oBaTENBHBIE PECYPCHL, & TAKIKE UCIIOIB3YETCs IEPEHOCHOE U / WM CTAIMOHAPHOE MYJIBTUMEIHITHOE
o0opynoBaHue (3KpaH, HOYTOYK, IPOCKTOP, KOJIOHKH).

JInist ceMUHApCKUX 3aHATHH UCTIOIB3YIOTCS ayJUTOPHU OCHAIICHHBIE OOBIYHON TOCKOM, MAapTaMy, TIEPEHOCHBIM MYJIbTUMEIHHHBIM U
ayanoo0opyaoBaHHEM (B Cilyyae HEOOXOIUMOCTH).

[TomernieHust 1uisi CAaMOCTOSITENBHOM PabOThl 00YYAIOIIMXCSI OCHAIICHBI KOMITBFOTEPHON TEXHUKOM C MOIKIFOUYEHHEM K CETH
"HurepHet" 1 06ecriedeHUEM JIOCTYIIA B JIEKTPOHHYIO HH()OPMALMOHHO-00pa30BaTeIbHYI0 CPEly YHUBEPCUTETA.

9. METOAUYECKHUE YKA3ZAHUA NJIAA OBYYAIOIUXCA 11O OCBOEHUIO JUCHUIIVIMHBI (MO JIS)

Ycneninoe nzyueHue Kypca Tpedyer oT 00y4aronuxcst OCeIeHus JeKIUH, aKTUBHOW pabOThl Ha CeMUHAapax, BBIIIOJIHEHHS BCEX
y4eOHBIX 3a/IaHHi PEToJaBaTelis, 03HAKOMJICHHUS ¢ 0a30BbIMU Y4eOHMKAMU, OCHOBHOM M JOTIOJHUTEIBHOMN JTUTEPaTypoi. 3anuch
JICKIUK — 0J{Ha U3 (POPM aKTUBHOI pabOThI CTYICHTOB, TPEOYIOIasi HABBIKOB U YMEHHS KPATKO, CXEMaTHYHO, TIOCIESOBATEIHEHO U
JIOTHYHO (PMKCHPOBATh OCHOBHBIE MTOJIOKEHUS, BEIBOIBI, 00001ICHNUS, HOPMYITHPOBKH.
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[Mocnenyromias paboTa HaJ TEKCTOM JICKIIMU BOCKPEIIAET B MAMATH €€ COJIepyKaHue, MO3BOJISIET pa3BUBaTh SKOHOMHYECKOE
MBIIUIEHHE. B KOHIIE JIEKIIMHU MPeroaaBaTelb OCTAaBIsAeT BpeMs (5 MUHYT) JUIS TOTO, YTOOBI CTYJEHTHI HMEH BO3MOXXHOCTD 331aTh
YTOYHSIOIINE BOIIPOCHI 110 U3y4aeMOMY MaTepHaiy.

Ba)kHBIM METOIOM OOYUYEHUS ABISETCS CAMOCTOATENbHAS Pad0Ta CTYEHTOB C y1eOHO-METOINUSCKUMH MaTepraIaMy, HayIHOH
nureparypoid. [Ipu u3yueHun TUCIMIUIMHBI HEOOXO0MMO U3YYUTh BOIPOCHI, KOTOPBIE IPENoAaBaTellb BHIHEC HA CAMOCTOSTENILHOE
H3y4eHHe, ObITh TOTOBBIM K 00CYXIEHHIO 3THX BOIIPOCOB.

K mpomexyTo4HOIT aTTecTary He00XO0 MO TOTOBUTHCS II€I€HANIPABIECHHO, PETYIISPHO, CHCTEMAaTHIECKH U C IEPBBIX AHEH 00y4deHus
o nanHoi nuctmiuinHe. [Tocse aToro y oOyuaromerocst JOKHO COPMUPOBATHCS YETKOE Ipe/icTaBleHne 00 00beMe U XxapakTepe
3HaHUI U YMEHHH, KOTOPBIMH HaZo OyAeT OBIaAeTh o AucuuIuIHe. CHCTeMaTHIeCKOe BBIMOIHEHHE YIeOHOH paboThl Ha JEKLIHIX U
CEMHMHAPCKUX 3aHATHSIX ITO3BOJIUT YCIIEIIHO OCBOUTH JIUCIMILIUHY.

B cnydae mpuMeHeHuUs pu 00yYeHNUH AUCIUTUTIHBL YJIEKTPOHHOTO 00YUYEeHUsI, TUCTAaHIMOHHBIX 00pa30BaTEeIbHBIX TEXHOIOTHIA
oOuieHue 00yJaromuXxcs ¥ NperojaBaTeis OCYIECTBISETCS B PEXKUME PeabHOr0 BpeMeHH (OHJIaiH-JIeKIH (BeOUHApPHI), YaThl,
BUICO-KOH(pEPEHIINH U JIP.) MM OTIOKEHHOT'O BpEMEHH (CHCTEeMa JUCTAaHIMOHHOTO 00yueHust Moodle, hopymbl, 31eKTpOHHAS TIOYTA
u 1p.).

Bonpryio yacTs BpeMeHH 00yJaronyecs CaMOCTOSTENFHO paboTaroT ¢ yIeOHO-MeTOqMIeCKUMH MaTepranaMi. CTyJeHTH HMEIOT
BO3MOXHOCTh KOHCYJIbTHPOBAThCS C MPENOIaBaTesieM 0 BCEM BOIIPOCaM, BO3HUKAIOUIMM B X0JI€ CAaMOCTOATEIILHON paboThI
IIOCPEJICTBOM 3JIEKTPOHHOM ITOYTHI, COUAIBHBIX CEeTeH H T.II.

Joctyn obyuaromerocst K yaeOHbIM pecypcaM B PeXXUMe OTJIOKEHHOTO BPEMEHH, CAMOCTOSTENbHOI PaboThl OCYLIECTBISIETCS Yepes3
ceTb MIHTEepHET B yIOOHOM IJIsl HETO MECTe, BPEMEHHU H TeMIIE.

[Tpu 0Gy4eHun JHIl C OTPAaHUYECHHBIMH BO3MOXKHOCTSIMU 370POBbsI ANEKTPOHHOE 00yUeHHE, TUCTaHIIMOHHBIE 00pa30BaTeIbHBIC
TEXHOJIOTHH TIPEIyCMaTPUBAIOT BO3MOXKHOCTD IpHeMa-niepeadyl MHGOPMAIH B JOCTYITHBIX I HUX (hopMax.

Peanm3zanust JUCUUILTUHEI C IPUMEHEHUEM DJIEKTPOHHOTO 00y4YeHHs, TUCTAaHIIMOHHBIX 00pa30BaTeNbHBIX TeXHOIOTHI (1anee — D0,
JOT) ocymectBnsieTcst Ha ocHOBaHUY «[lomokeHus o peann3auy OCHOBHBIX U JOMOJHUTEIBHBIX 00Pa30BaTENbHBIX MPOTPAMM C
MIPUMEHEHUEM DIIEKTPOHHOTO 00yUYEeHHUs M JUCTAaHIIMOHHBIX 00pa30BaTeNIbHBIX TEXHOJIOTHH B (heaepabHOM rocy1apCTBEHHOM
OIO/DKETHOM 00pa30BaTEILHOM YUPEKICHUH BBICIIET0 00pa3oBaHus «HesI0MHCKUH rocy1apCTBEHHBIH YHHBEpCUTET, «[lomokeHns
0 MOpsAKE 3a4eTa 00YYaOIIUMHUCS [0 OCHOBHBIM NPO(ECCHOHAIBEHBIM 00pa30BaTeNIbHBIM IPOrPAMMaM BBICILIET0 00pa30BaHUs B
OI'BOY BO «Uenl'V» pe3yabTaToB OCBOCHHUS B OPraHU3AIHSIX, OCYIIECTBISIOMUX 00pa30BaTeIbHYIO NSSITEIBHOCTD, YUSOHBIX
MPEMETOB, KypCOB, TUCHUIUINH (MOIyJel), NPAKTHK, JOMOJHUTEILHBIX 00pa30BaTEIbHBIX MPOTPAMM IIOCPEACTBOM IEKTPOHHON
uHpOpMaIMoHHO-00pa3oBarenbHol cpenbl PTBOY BO «Uenl'Vy». B uckimountenbHbIX ciaydasx (popc-Maxkop | T.I1.) MpH
peanu3anuu 00pa3oBaTesibHON AesATeNbHOCTH ¢ npuMeHerreM D0, JIOT MoryT NpUMEHsATh KOMIIOHEHTBI, HE BXOAAIINE B IIEPCYCHb
ANIEKTPOHHON MH(POPMAIIMOHHO- 00pa30BaTeIbHON CPEIb.

10. CHIEIIMAJIBHBIE YCJIOBUSI OCBOEHUSA JUCHUIIIMHBI OBYYAIOIIUMUCSH C HTHBAJIMJHOCTBIO N
OI'PAHMYEHHBIMHA BO3MOXHOCTSAMMU 31I0POBbA

OcBoeHMe TUCIMIUIMHBI MHBAIMIAMHU U JIMIIAMHU C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/10POBbsI OCYIIECTBIIACTCS C UCIIOJIb30BAHUEM
CHELHATbHBIX TEXHUYECKHX CPEACTB M MH(OPMAIMOHHBIX TEXHOJOTWIl, MPENOCTaBIAEeMbIX PecypcHBIM yueOHO-METOANIECKHM
LEHTPOM IO OOYYEHHMIO MHBAJIUIOB U JIMI] C OTPAaHUYEHHBIMH BO3MOXKHOCTAMH 310poBbi Yenl'VY mo 3ampocy oOyuaromierocs
(MOOMIIBHBIE CHIEIMANIBHBIE TEXHWYECKHE CPEACTBAa MM JIMI[ C HApyHMICHWSAMH 3pCHUS M C HapYLIICHHEM CJIyXa, acCHCTHBHBIC
MH()OPMAOHHBIE TEXHOJIOTHH).

IMpu HeoOXomuMoCTH I OOy4AarOLIMXCs C HapyLICHUSIMU 3peHHs Ha pabouyMx MecTax Ui NPOBENCHUS NPAKTUUECKUX WIH
11a00paTOPHBIX 3aHATUH yCTaHABIMBAETCS CIIENMAbHOE NpOrpaMMHOE obecrieueHHue (IporpaMma pedeBOil HaBUTALMH, peueBbIe
CHHTE3aTOPbI, SKPaHHBIE JIYIIBI).

B yueGnble aynuTopun obecrieuyrBaeTcsi OECIPENsITCTBEHHBIH JOCTYI Ui 00ydYalomuXcs ¢ WHBAJIMAHOCTBIO U C OTPaHUYEHHBIMU
BO3MOKHOCTSIMH 3[J0pPOBbs. B ka0l aynuTopyuu, rae o0ydaroTcsi HHBAIUIBI U JMLA ¢ OTPAaHUYEHHBIMI BO3MO>KHOCTSAMH 3JI0POBbS,
MIPeSyCMaTPUBAETCS COOTBETCTBYIOIIEE KOJMYECTBO MECT ISl O0YUYAIOMIMXCS C YU€TOM HAapYIIEHUH UX 37J0POBBSI.

Jlns ocBOGHHWS IUCLUIUIMHBI MHBAJIUIAM U JIMIAM C OTPaHUYEHHBIMH BO3MOXKHOCTSMH 3IOPOBBSI NPEAOCTAaBISIETCS JOCTYN K
MeYaTHBIM UCTOYHUKAM, UMEIOIIMMCS B HaydHOl Onbnuoreke Yenl'Y, ¢ momMomipo crienuanbHbIX TEXHUYECKUX CPEICTB; AOCTYII C
MOMOIIBIO CNENUANBHBIX TEXHMYECKUX M MPOTPAMMHBIX CPEACTB K DIEKTPOHHBIM HCTOYHHMKAM, HPEICTAaBIEHHBIM B (opme
AJIEKTPOHHOTO JTOKyMeHTa B hoHIe HaydHOoU Onbmorexy Yenl YV Wi 35IeKTPOHHO-OHOIMOTEYHBIX CHCTEMAX.
Y4ueOHO-MeTOANYECKHE MaTePHabl 111 00y4JaromuXcsl U3 YKMCIa MHBAIUAOB U JIUIl ¢ OIPAaHHMYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI
IPEe0CTABISIIOTCS B JOpMax, alallTUPOBAHHBIX K OTPAHUUYEHUSM UX 310POBbsI U OCOOEHHOCTSIM BOCIPUATHS HH(GOPMALIUY.

J171s1 MHBAIMIOB M JIUI C OTPAaHUYEHHBIMHI BO3MOKHOCTSIMH 30POBbSI OCBOCHHUE AUCIUIIMHBI MOKET OBITh YACTHYHO MJIM OJHOCTBIO
OCYLIECTBIIEHO C UCIOIb30BAaHUEM IUCTAHIIMOHHBIX 00PAa30BaATENbHBIX TEXHOIOTHH.

Ilpn mpoBeneHWM MPOMEXKYTOYHOM AaTTECTAlMU IO IHMCLMIUIMHE OOYYAIOIMMCS C WHBAIMAHOCTBIO M C OTPAaHWYECHHBIMH
BO3MOKHOCTSIMU 37I0pOBbsl 00€CIeuuBaeTCs 0 UX 3asBJICHUIO IPEJOCTaBICHUE B IOCTYIHOH (OopMe B 3aBUCUMOCTHU OT UX
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WHIUBUAYAJIbHBIX OCOOCHHOCTEH WHCTPYKIMU O TMOPSIKE MPOBEACHHS MPOMEKYTOUHON aTTECTallMH, OLCHOYHBIX CPEICTB H
BO3MOXKHOCTH OTBETOB Ha 3aJaHus (IMCbMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIIbIOTEpE, MHUCBMEHHO Iipudrom Bpaiins, c
UCTIONIb30BAHUEM YCITYT aCCUCTEHTA, YCTHO).

Ipu mpoBeeHUH NPOLEAYPHI OLICHUBAHUS PE3YJIBTATOB 00YUCHHUS HHBAIUIOB U JIMI[ C OrPaHUYCHHBIMU BO3MOKHOCTSIMH 30POBBS
MpeyCMaTpUBACTCsI HCIONB30BaHKe MpeaocTaBieHHbIX Yenl 'Y it COOCTBEHHBIX TEXHUUECKHUX CPENICTB, HEOOXOTUMBIX M B CBSI3U C
WX VHUBUAYATbHBIMH OCOOCHHOCTAMH. [IpH HEOOXOJIMMOCTH MHBAIHMIAM U JIHIAM C OTPAHUYCHHBIMH BO3MOXKHOCTSMH 3[0POBbBS
MPEIOCTAaBIISICTCS AOMONMHATEIBHOE BPeMsl s MOATOTOBKM OTBETAa Ha 3a/IaHUsI, [IPOLCAypa OLCHUBAHUS PE3YJIbTATOB OOYUCHHUS 110
JICITUIUTHHE MOYKET MPOBOJIUTHCS B HECKOJIBKO ITAIOB.
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