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ITosicHuTe IbHASA 3amHUCKa

Ilenu 0CBOEHHUS TUCOHMIUIHHBI
IaTh npencTaBieHle O COBDeMEHHOM UHCTPYMeHTapuu 00paboTKy OOJbIINX NaHHEIX.

MecCTO THCHHIUIHHBLI B CTPYKTYpe 00pa30BaTe/IbHOH IPOrpaMMbI
IOuCUUIITHHA OTHOCUTCS K BApUATUBHOM YaCTH, SIBNISETCS 00s3aTenbHOM nucuunnuHoi. Kog pucuunmuuer 51.B.010.4

IInaHupyeMble pe3yIbTaThl 00y4YeHHsI 10 TUCIHUIUIMHE H HHINKATOPHI TOCTHKEHHsI KOMIIeTEeHI[HH.
B pe3ynbTaTe OCBOEHHSI THCHHUIUTHHBI CTYIEHT JOJIKEeH:

3HaTh:
O61mue TPUHIUIE PaObOTH ¢ OONMbIMMME AaHHBIMU; OCHOBHEIE KOHIIETIIMY BEIYHMCIUTENBHBIX TEXHOTOTUH OOJBIIUX
TOAHHHIX; TUITOBEIE 3amaun 06pab0TKY OOMBINNX JaHHBIX

YMmertn:

OcymecTBIaTh COOP U XpaHeHue OOBIIUX JaHHBIX; TPUMEHSITh OCHOBHBIE KOHIIEIIIMY BEIYUCTUTEIBHBIX TEXHOIOTHH
OONbIIMX MAaHHHIX; PeIlaTh TUMOBHE 3amayu 00paGoTKuM GONBINTHX MAaHHBIX C IPUMEHEHHeM COBPEMEHHOTO
WHCTPYMEHTapHs

Biaapgers:
HaBrikamu paboTH co cTekKoM TexHonoruii Hadoop; HaBeIKaMu PabOTH C KOHKPETHEIMU MHCTDYMEHTaMH CTeKa
TexHonorui Hadoop; HaBhIKaMu pelIeHus TUIIOBHIX 3a/a4

IInaHupyeMble pe3yIbTaThbl OCBOCHHUsI 00pa30BaTeIbHOM MPOrPaMMBbI:

e OIIK-2 - Crmoco0eH CTPOUTh W aHATU3UPOBaTh MaTeMaTUYECKHUE MOJENM B COBPEMEHHOM €CTeCTBO3HAHWH,
TEeXHUKe, S5KOHOMUKE U yIIpaBlIeHUuN
o OIIK-2.1 - TlomOGupaeT ¥ IpUMeHSIET U3BECTHHIE MTOAX0Ibl MAaTEMATHUYECKOTO MOEIUPOBaHHUS
o QOIIK-2.2 - TMogOupaeT u IPHMEHSET KOHKPETHEIe METOMOH M CPEeNCcTBa IOCTPOEHHS M aHallKH3a
MaTeMaTH4YeCKUX Mofenen

O0beM THCOHMIIMHBI B 3aUEeTHBIX €IHHHUIIAX C YKa3aHHeM KOIH4YeCTBa YacCOB, BhIIeIeHHBIX
Ha KOHTAKTHYI0O pa00oTy 00y4alomuxcsi C IpenogaBaTejieM H Ha CaMOCTOSITe/IbHYI0 padoTy
00y4arOIIUXCA

Ob1uas TPYAOEMKOCTb OUCIUILIMHEL COCTABIsAeT 9 3aueTHble eguHULE], 324 Yaca.

Ne Ha3BaHue pa3[esioB THCHHIUIHHBI Jleknusi CamocTositeibHasi padora JlabopaTopHasi
padora

Cemectp 1 22 136 22

1 Crek Texnonoruti Hadoop u MeTonsl xpaHeHus 22 136 22

OOJIBIINX JaHHbIX-1

CemecTp 2 12 48 12

Crek Texuonoruit Hadoop u MeTOOH XpaHEeHUS

12 48 12
OOJIBIINX HaHHBIX-2

TemaTHuecKoe IUIaHUPOBaHHUE Kypca
Crek TexHomoruii Hadoop u MeToms! xpaHeHus OOJIBIINX TaHHBIX-1
Cemecrtp 1
COop ¥ XpaHeHHe JaHHBIX
Jlexuyus. 2 4. Mmofenb BeuucaeHui Map-Reduce
Jlexyus. 4(0) 4. ®atinoBas cucrema HDFS
Jlexuus. 4(0) 4. ITocpepauk YARN u nmanupoBmuk Oozie
CamocmosimenvHas paboma. 40(0) u. [Tnanuposumk Oozie
Jlexuyus. 4(0) 9. NoSQL 0a3bl maHHEIX
CamocmosmenvHas padoma. 30(0) u. NoSQL 6a3a manHwx Cassandra
JlabopamopHas padoma. 8(0) u. UMIIOPT maHHBIX
Jlexuyus. 4(0) u. UmmopT ¢ momoursio Apache Sqoop
Jlexuyus. 4(0) 4. UmmopT ¢ nomorisio Apache Flume
CamocmosmenvHas paboma. 34(0) u. UmnopT mauukx B HDFS
CamocmosimenvHas paboma. 32(0) u. NoSQL 6a3a mauubsx HBase
JlabopamopHas paboma. 8(0) u. Peanuzaius Map-Reduce 8 Hadoop
JlabopamopHas paboma. 6 4. ®atinosas cuctema HDFS



Crek Texnosoruit Hadoop 1 MeToms! XpaHeHUS OOJbIINX TaHHBIX-2
Cemectp 2
006padoTKa TaHHBIX
Jlexyus. 2 4. Ipuniuns pa6oTel ¢ Apache Hive
Jlexyus. 2 4. ITpuanunsl pabotsl ¢ Apache Pig
Jlexuus. 2 4. HQL (Hive query language)
Jlexuus. 2 4. A3k Pig Latin. CtpykTyps! gauHbsx Tuple u Bag. bazosrie ¢ynkiuu Pig Latin
JlabopamopHas paboma. 2 4. SI3HK 3ampocoB Hive query language
CamocmosimenvHas paboma. 16 4. Pig Latin
CamocmosimenvHas paboma. 16 4. Hactpoiika u 3anyck Hadoop u Pig
JlabopamopHas paboma. 4 4. Tumnsl maHHHX B Pig Latin
HHble TeXHOIOTHH
Jlexuus. 2 4. Vowpal Wabbit
JlabopamopHas paboma. 4 4. Vowpal Wabbit
CamocmosimenvHas paboma. 8 4. Vowpal Wabbit
Jlexuus. 2 4. ®peiimBopk Caffe u konuenuus deep learning
JlabopamopHas paboma. 2 4. PaboTta c Caffe
CamocmosimenvHas paboma. 8 4. Pabora ¢ Caffe

BPC
1 Tekymui KOHTPOIIB B pa3peine «CTek TexHonorui Hadoop u MeTOmE XpaHeHust
OONMBIIMX TaHHBIX-1»
PaspaboTKa mpoeKTa 40
CocTaBjieHUE CTPYKTYPHO-JIOTHYECKOM CXEMEI 20
1 JK3aMeH
PaspaboTKa mpoeKTa 40
Htoro 3a cemectp 1: 100
2 TeKyImui KOHTPOJIB B pa3spene «CTek TexHonorui Hadoop u MeTOmE XpaHeHust
OOTBIIUX TAHHBIX-2»
Pa3paboTka mpoekTa 40
CocraBreHre CTPYKTYPHO-IOTUYECKOU CXEMBI 20
2 JK3aMeH
Pa3paboTka mpoekTa 40

HUroro 3a cemectp 2: 100
|

YuyebHO-MeTOTHYECKOE U HH(I)OPM&IIKOHHOG obdecneueHue yqeﬁnoro mpomecca

O0pa3oBaTeIbHbIE TEXHOJIOTHH (B TOM YHC/Ie Ha 3aHATHAX, IPOBOTHMbLIX B HHTEPAaKTHBHEIX ¢opmax).

[Tpu u3y4eHUU OAHHOTO Kypca IPUMEHSIOTCS KaK TPaOULKUOHHBIE (JIEKLIUHU, TPAKTUYECKNe 3aHATUS, 9K3aMeH), Tak U
WHHOBAIMOHHEIE 00pa3oBaTeibHEIe TEXHOJIOTHH, KOTOPEle pealu3ylTcsd B yueOHOM Ipollecce B aKTUBHEIX U
WHTEPaKTUBHBIX OpMax IPOBeeHUs 3aHATUM, U3 KOTOPHIX MOXKHO BHIIEIUTD CIIENYIOIILeE:

1) nekuus-guckyccus npu paccMorpernuu TeM "NoSQL 6a3sl gaunHbX", "IInmatdopma Kaggle".

2) MeTOf IPYNIIOBOI0 PellleHus 3afad Ipu ulydenuu TeM "Pabora ¢ Caffe","Pabora ¢ Spark MLIib".

3) nepekpecTHas caMOIIpoBepKa npu usydenuu teM "Hacrtpoiika u 3anyck Hadoop u Pig","Hadoop Cloudera".

YueOHO-MeTOOUYECKNE MATEepPHUAJEl, B TOM YHCJIe METOOWYECKHE YKa3aHUS Oy 00ydalomUXCS 10 OCBOEHHUIO
OUCLUTIIUHEL

K coBpeMeHHOMY CIIELIMATIUCTY OOIIECTBO IPENbSABISET HOCTATOUHO IMUPOKUM IepedeHsb TpeGoBaHUM, CPefy KOTOPHIX
HEMAJIOBAXXHOe 3HAYEHNe UMEET Hajluyye Y BHIYCKHUKOB OIPeNeIeHHEX CIIOCOOHOCTeH U YMEHUSI CaMOCTOSTENIbHO
OoOBIBaTh 3HAHUS M3 PA3JUYHBIX MCTOYHHUKOB, CHCTEMATM3UPOBATh MONIYYEHHYI0 MHPOpPMAIUIO, faBaTh OLEHKY
KOHKpeTHOH cutyauuu. ®opMupoBaHUe TaKOr'0 yMeHUs IPOMCXONUT B TedeHUe BCEro Iepuopa oOydeHUs depes
y4acTHe CTYLEHTOB B 1aO0PATOPHEIX, IPAKTUUECKUX 3aHSATHUIX, BEIIOJHEHNE 3aJaHUN ¥ TECTOB, HAMCAHUE KYPCOBEIX U
BHIMYCKHBIX KBaNMU(PUKAIMOHHEIX PaboT. IIpy 3TOM caMOCTOsITelIbHAas paboTa CTYHEHTOB UTPAeT PEILIAIOIIYI0 POJIb B
Xofie Bcero y4eGHOro Impoliecca.

IlepeyeHbr y4eOHO-METOOMYECKOro O0ECHeYeHHUs [JIsi CAaMOCTOATE/IbHOM PAaGOTHI 00yYAIOIUXCS IO
OIUCOUIUINHE

Ilo maHHOW pucuunnuHe pa3paboTaHo yueOHO-MeTogudYecKoe obecledeHHe [N CaMOCTOSITENBHON pPaboTH
00y4aloImuXCs ¥ Pa3MeIlleHo B 3MeKTPOHHON MH(DOPMAIMOHHO-00pa30BaTeIbHOM Cpele YHUBEPCHUTETa (TMYHOM
KabuHeTe CTYIEHTa).



e CPC mar 010401 Maremartura 2015 Texnonoruu c6opa u o6paboTku Gonbmux gaHHEX 05151M.doc
Pexum gocTymoa:

https://my.bsu.ru/content/file/3/36/363/103424 srs mag 010401 matematika 2015 tehnologii-shora-i-obrabotki
-bolshih-dannih 05151m.doc

Y4yeOHO-MeTOogHYECKHe MaTepHalbl, B TOM YHC/Ie MeTOTHYeCKHe YKa3aHHs 1151 00yJaloIIHXCsI II0 OCBOEHHIO
IUCHUTUTHHBL

— Ha neKIMOHHHX 3aHATUAX CTYLEHT CIyllaeT HOKJaf IpelofaBaTess, COCTaBNsieT KOHCIEKT JeKIuu. Bo Bpems
JIeKIIUY CTYyHAEeHTY PEKOMEeHAYeTCs feflaTh OTMETKH Ha IIO0JAX TeTpany, Kacawlyecs TOr0 TeOPETUIECKOTr0 MaTepHania,
KOTOPBIY BEI3BAJI 3aTPYAHEHUS B MOHUMaHUU. [locye NeKUuy TPYSHOCTU HeoOXOOUMO YCTPAHUTh IyTeM KOHCYJIbTalluN
y TIpemnofaBaTes UM CAMOCTOSITETTbHOM paboTH ¢ PEKOMEHIOBaHHOM yueOHO! TUTEPaTYPOH.

— Ha na6opaTopHbIX 3aHATUSAX CTYOEHTY IpeaaraeTcs P 3afaHuil 1o TeMe, IIPOCIyLIaHHOM Ha nekuuy. [To 3aganuio
HeoOX0OUMO PelIUTh I0CTaBIeHHYIO 3a/iady, 0Ib3YSICh IIePCOHAIBHEIM KOMILIOTEPOM U HEOOXOOUMEIM IPOTPaMMHEIM
obecneueHneM. KOHTPONb 3HAHUN, YMEHUU ¥ HABEIKOB CTYOEHTOB OCYUIECTBISIETCS HyTEM IPOBEOEHUS Ha
71ab0paTOPHBIX 3aHATUSIX KOMIIBIOTEPHEIX TECTOB, CAAa4YM IPoeKTOB. CTYAEHTY, BHIIOMHUBIIEMY TO UJI MHOe 3afaHue Ha
HHU3KO0e KOJIu4ecTBO 6asoB, II0 COTJIacOBaHUIO C IIpernofiaBaTeneM, HeoOXOOUMO BEIIONHUTE PaboTy Haf omuOKaMu [
yIIy4IleHus pe3yabTaToB.

— IlpenycMoTpeHa caMocTosiTeNbHas paboTa CTYLEeHTOB, B paMKaX KOTOPOY CTYHEHTOM HOJIXKHEI BHITONHATLCS paboTa
Haj IpoeKTaMu, aHanu3 TpeboBaHuM, OMUOOK, IepCIeKTUB U T.1I.. TeopeTuuecKull MaTepHual CTyJeHTOM [OJIXKeH OBITh
mpopaboTaH C MCIOIH30BaHNEM KOHCIIEKTOB JTEKIUH (eCNu B MyaHe MPEJyCMOTPEHE! IeKIUK) UM PEKOMEeHIyeMOH
y4ueOHOM TUTepaTyph.

CoBeTHI TI0 TUTAHWPOBAHHUIO ¥ OPTaHU3allMy BPpeMeHH, He00XOOUMOTO IS U3YUEeHUS JUCIUIITHEL.

PekomeHpyeTCs crnemyomuM o6pa3oM OpraHu30BaTh BpeMsi, He0OX0OUMOe [JIg U3YUEHUS OUCHUATIIUHEL:

B meHb mocrie TEKIMOHHOTO 3aHATHUSA B TeUeHNe 1 aCTPOHOMMYECKOTO JYaca U3YUUTh JIEKIUIO, BEISBUTH MOMEHTH, Te
UMEITCS BOIPOCH ¥ HeNOCTATOUHOEe IOoHWMaHue. [Io 3TUM BOIpocaM HM3Y4YUTh PEKOMEHOOBaHHYIO JINTEPAaTypy,
YCTPaHUThH HeIOHMMaHUe. B meHb Iepe] NpOBefeHNEM IPaKTUYeCKOro 3aHATUS B TedeHUe 30 MUHYT IIOBTOPUTH
TIPOMAEHHEIN MaTepual, IpefuieCTBYIOMNN TeMe 3aHATHS.

[Ipy “3yYyeHWU OUCHUIIIMHE 0YEHb IIOJIE3HO CAaMOCTOSTEIbHO M3y4YaTh MaTepuall, KOTOPHU ellle He IPOYUTaH Ha
JIEKIIUY, He IPUMEHSJICS Ha 1ab0paTOPHOM MM MPAKTUYECKOM 3aHATUU. TOrma IpencTosiiee 3aHATHe OYOEeT ropasmno
TIOHATHEE.

PekomeHpauuu mo paboTe ¢ muTepaTypoil. TeopeTHyeCKUit MaTepuan Kypca CTAaHOBUTCS 0ojiee TOHSITHHIM, KOTAA
IOOTIOIHUTENBHO K IIPOCTYIINBAHUIO IEKINY, N3yYEeHUI0 KOHCIIEKTOB, N3y4aloTCs U KHUTH 110 U3y4YaeMoU NUCIUILIKHE.
JIuTepaTypy Mo JUCIUIIIINHE PEKOMEHIYeTCsS u3y4daTh B OubnuoTeke. [107€3H0 UCIONb30BaTh HECKOIBKO yUeOHMKOB 110
OUCIUIIAHE. PEKOMEHOYETCsI, KPOMe «3ay4YMBaHUS» MaTepHuasa, JOOUTHCS COCTOSHUS MOHUMAHUS U3y4aeMON TeMHb
mucIunInHbL. C 3TOM IIe/IbI0 PEKOMEHOYETCS MTOC/E U3YyUYEeHHUsI 0YEePeIHOTO maparpada BHIIOTHUTL HECKOIBKO TPOCTHIX
yIpaXXHeHU! Ha JaHHYIO TeMY.

COBETHI 110 TIOATOTOBKE K 9K3aMEeHY:

1) O3HAKOMUTHECH C IPOLEAYyPOU IPOBEOEeHUs 3K3aMeHa, 03HAKOMUTLCS CO CIIECKOM BOIPOCOB [AJIS IOATOTOBKU K
ak3aMeHy. [IoBTOPUTH BeCh MaTepuas NPOUIEHHEIX JIeKIull (ecny B IyaHe ObIIM JIeKIUY), IpopaboTaTh KOHCIEKTH,
PEKOMEHIOBaHHYIO0 yueOHYI0 muTepaTypy. COCTAaBUTh KOHCIIEKTE OTBETOB Ha 9K3aMEeHALMOHHbIE BOITPOCHL.

2) CobpaTh UTOTOBEIE BHIIOTHEHHEIE Ta00PATOPHEIE U TPOEKTH! (€CTIH B IIaHe ObITK Ta00pPaTOPHEIE U MMPOEKTHI), ECTIH
IPOM3BEeHO UX YJIydllleHHe COTJIaCHO 3aMeYaHUSIM IIpelofaBaTels. B paMkax sK3aMeHa/3adueTa BO3MOXKeEH
IIepecMOTp IIpenofaBaTesieM 0asinoB (10 YCMOTPEHHUIONIPENIOfaBaTelis, ¢ yueToM obuielt paboTH CTymeHTa BO BpeMs
Kypca), BEICT@BJIEHHLIX PAHEe 3a BHIIOJHEHHEIE 3aJaHus, IPY YCIOBUY MONTyYeHUS YIy4IIeHUS PE3YIbTaTOB

O1neHOYHbIE CpeICTBa

ITo maHHOW TUCIUINNKHHE pa3paboTaHH OIEHOYHHIE CPENCTBA, KPUTEPUU WX OI[EHWBAHUS, a TaKXkKe METONUUYECKUE
MaTepuaikl, ONpefesiouue TPOIeAyphl OlLeHUBAHUS 3HAHWN, YMEHUN, HAaBHKOB U (MJIM) OIBITA HESITEIHHOCTH,
XapaKTePU3YIOMUX STalb GOPMUPOBAHUS KOMIIETEHIIUH.

e CPC mar 010401 Maremartuxa 2015 Texnonoruu c6opa u o6paboTku Gonbmux gaHHEX 05151M.doc
e ®OC mar 010401 MaremaTtuka 2015 TexHomoruu c6opa u 06pa6oTku Gonbmux gaHHEx 05151M.docx

CoHcok nuTeparypsbl
[TepeuyeHb OCHOBHOI U [OIOJHUTEILHOMN INTEPATyPhl, He0OXOXUMOH 11T 0CBOEHUS NUCIUIUINHEL.

OcHOBHas

1. OCHOBBHI UCIIOJIb3OBAHUA W ITPOEKTHUPOBAHWA BA3 NAHHBIX: Vuebuuk/Unomeykus B.M.. —M.:
UzparensctBo FOpatit, 2016. —213 c.
Pexum poctyma: http://www.biblio-online.ru/book/1C650A7F-DC7D-4834-998E-42D06FC8EF33
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2. BBEOEHUWE B AHAJIW3 NAHHBIX: Yue6uuk u nmpaktukyM/Mupkus B.I'.. —M.: U3paTenscTBo IOpaiit, 2016.
—174 c.
Pexwum moctyna: http://www.biblio-online.ru/book/E486A3B0-1AE9-4179-8D48-FA24B626C7C9

3. AHAJTM3 JAHHBIX: Yuebuuk/Mxutapsu B.C. - OtB. pen.. —M.: U3paTtenscTBo FOpaiit, 2016. —490 c.
Pexum poctyma: http://www.biblio-online.ru/book/AF1D197F-1759-422E-9593-8B43E2D1093B

IomonmHUTENIbHAS

1. IlpuMeHeHWE MCKYCCTBEHHBIX HEWPOHHBIX CETEW W CHCTEMBI OCTATOYHBEIX KnaccoB B Kpuntorpaduu/[H.H.

YepBskoB u ap.]. —MockBa: ®u3marnut, 2012. —279 c.
Pexum poctymna: http://e.lanbook.com/books/element.php?pll cid=25&pll id=5300

2. MammnHoe 06y4yeHre. Hayka ¥ MCKYCCTBO MOCTPOEHUS aJirOPUTMOB, KOTOPLIE W3BJIEKAIOT 3HAHUS M3 JAHHBIX:
Hay4Ho-TionynsipHas nutepartypa/Il. ®nax ; nep. ¢ auri. A. A. Cnuakus. —Mocksa: [IMK Ilpecc, 2015. —400 c.
Pexum poctyna: http://e.lanbook.com/books/element.php?pll id=69955

3. Scala mns Hetepnenuseix/K. Xoctmans. —Mocksa: [IMK Ilpecc, 2013. —408 c.
Pexwum moctyna: http://e.lanbook.com/books/element.php?pll id=66473

4. Python u aHanu3 JaHHBEIX: HAYYHO-NONyAApHad nuTeparypa/yY. Makkuunu ; [nep. ¢ auria. A. A. CIuHKUH].
—Mocksa: IMK IIpecc, 2015. —482 c.
Pexwum moctyna: http://e.lanbook.com/books/element.php?pll id=73074

5. Python Ha mpakTuke/Cammepdung M.. —Mocksa: [IMK Ilpecc, 2014
Pexuwm poctymna: http://e.lanbook.com/books/element.php?pll id=66480

Ilepeyens pecypcoB HHGOPMATHOHHO-KOMMYHHKAIIMOHHON ceTH «AHTEepHET», HEOOXOMHUMBIX /IS OCBOCHHS
TUCIHUTUTAHBI

https://www.ibm.com/developerworks/ru/library/os-log-process-hadoop/

https://www.kaggle.com/c/digit-recognizer

IMepeyens HHGPOPMANHMOHHBIX TEXHOJIOTHH, HMCIOJIb3YyeMbIX IPH OCYIIECTBIIEHHH 00pa30BaTejIbLHOI0
mpomecca IO JUCHHUIUIMHE, BKJII0O4Yasi NepedeHb NPOrPaMMHOI0 ofecmedeHHsi H HHPOPMaImHOHHBIX
CIIPABOYHBIX CHCTEM (l'lpH HGOGXOHHMOCTH)

http://hadoop.apache.org/

OnucaHHe MaTepHAILHO-TEXHHYECKOH 0a3bl, HEOOXOJMMOH [JIsi OCYIIECTBJIEHHsI 00pa30BaTeIbHOIO
nponecca no JUCOUIUIMHE

YyeOHast ayquTOpUS OIS MPOBENEeHUs NEKIMOHHBEIX 3aHATHH (1205, 1209, 1208, 1211); YuebHas ayguTopus s
TIPOBENeHUs 3aHATHN Tab0paTOPHOTO TuUMa C mocTymoM B MuTepHeT (1313, 1312, 1316); Ilomemenue mns
CaMOCTOSITEBHOM paboTH ¢ mocTynoM B UuTepHeT (1312, 1313, 1316);

YueOHasg ayouTopus [O7d NPOBeNeHUS MHOUBUIYalIbHEIX U IPYNNOBEIX KoHcynbTanui (1313, 1312, 1316); Yuebuas
aymIUTOPHUS [OJIs MPOBEHOEHUS TEeKyIled M MpPoMexkyTouHou atrectamuu (1312, 1316, 1313); TpebyeMbiil mepedeHb
nporpamMMmHoro obecnedenusi: OC Windows/Ubuntu; MuTerpuposanHas cpefa pa3pabdotku Code::Blocks 13.12 u Brime.

ABtop: 1Te16ukoB AHaTONUi CepreeBuy

Pabouas mporpamMma ob6CykaeHa Ha 3acefaHuu Kadeapsl nHGOPMAIMOHHEIX TexHOMOTu# oT 09 cenTsOps 2020 r.
ITpoTokomn Ne09-20-2.

Pabouas mporpaMMa omo6peHa Ha 3acegaHuu YuebHo-MeToguueckoi komuccuu UMU ot 10 centsabpst 2020 r.
[Iporokomn Nel.
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