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1 Hexau, 3a7a4u ¥ IJIaHUPYeMble Pe3yJbTaThl 00y4eHHs 10 AUCHUIITHHE

HensMu AMCHUIUIMHBI SBISIOTCS IMOJYyYEHHUE NPENCTABICHHUS O COBPEMEHHBIX IMOAXOJaX,
HCIIOJIB3YEMBIX MPU CO3[JaHUU BBICOKO-TIPOU3BOAUTENbHBIX MPOrPAMMHO-AIIAPATHBIX KOMILIEKCOB,
OCBOCHHME COBPEMEHHBIX METOJOB BBICOKOIIPOU3BOAUTENIBHBIX BBIUUCICHUN, M, B YaCTHOCTH,
napajuieIbHOTO IPOrPaMMHUPOBAHMUS.

OCHOBHOE BHUMAaHHME YJAEJIECHO CYIIECTBYIOIIMM M IEPCIEKTUBHBIM apXUTEKTypam
BBICOKOIIPOU3BOAUTENIbHBIX BBIUMCIUTEIBHBIX CUCTEM M MEPEJOBBIM MPOTPAMMHBIM TEXHOJIOTHSIM,
o0ecrevynBaroIM BBICOKYIO TPOU3BOIUTEIHHOCT CO3/1aBAEMBIX MTPOTPAMM.

3ajauaMu TMCUUIUIMHBI SIBISIOTCS:

. [ToryueHne HaBBIKOB, HEOOXOIUMBIX JUIsl TIOCTPOEHUSI BBICOKOIPOU3BOAUTEIHHBIX
napajuieIbHbIX IPOrpaMM C UCIOJIb30BAHUEM Pa3INUYHBIX TEXHOJIOTUH.

. O3HakOMJIECHME C HOBBIMH  TEPCHEKTUBHBIMU  TEXHOJOTHSIMH  pa3pabdOTKH
BBICOKOTIPOU3BOJAUTENIbHBIX MPOrPAMM.

. OcBoeHME HaBBIKOB pPa3pabOTKU BBICOKOIPOU3BOAUTENbHBIX HH(GOPMAIIMOHHBIX
MOJICUCTEM.

OOyuenue Mo UCHUIUIMHE «BBICOKONPON3BOAMTEIBHBIC BBIUMCICHUS) HAMpaBJICHO Ha
dbopMHupoBaHHE Y O0YJAFOIITUXCSI CISTYIOIINX KOMIICTCHITHH:

Kox 1 HauMeHOBaHNE KOMMETEHITUIH HNHankaTophbl 10CTHKEHUST KOMIETEHITUH
YK-1. CrtocobeH oCyIecTBIATh KPUTHICCKUI YK-1.1. 3HaTh: METOIBI CHCTEMHOTO U
aHaJIU3 MTPOOJIEMHBIX CUTYaIllMi Ha OCHOBE KPUTHYECKOTO aHaIN3a; METOIUKH Pa3padOTKu
CHUCTEMHOTO MO/IX0/1a, BBIPa0aThIBATh CTPATETUIO | CTpaTeryu NEHCTBUIA [Tl BEISBICHUS U PEIICHUS
JIeUCTBUN IPOOJIEMHOM CHTYaITIH

VK-1.2. YMeTh: NpUMEHATh METO/IbI CUCTEMHOTO
MOJX0/1a ¥ KPUTUYECKOT0 aHaIu3a MPOOIEeMHBIX
CHTYyaIWii; pa3pabdaTeiBaTh CTPATETHIO ACHCTBHH,
MIPUHAMATH KOHKPETHBIC PEUICHUS IS e
peanuzanuu

YK-1.3. Bnagets: METOI0JIOTHEN CHCTEMHOTO U
KPUTHYECKOTO aHaJIN3a MPOOIeMHBIX CUTYAIHH;
METOAMKAMH IIOCTAHOBKH LIEITH, OTIPECIICHHS
CHOCOOOB €€ JOCTHKEHHUS, pa3padOTKU cTpaTeruit

JIEHCTBUIM
OIIK-1. CriocobeH pemaTh akTyalbHbIC 3312491 OIIK-1.1. 3HaTe: MaTeMaTHYECKHE,
(hyHIaMEeHTaTbHON U IPUKIAIHON MaTeMaTHKH €CTECTBEHHOHAYYHbIE H COLIUATBHO-

9KOHOMHYECKHE METOJIbI AJIsl UCII0Ib30BaHUSI B
npodecCHOHANBHON AEATETLHOCTH

OIIK-1.2. YMmeTs: pemaTs HeCTaHAAPTHBIE
npodeccroHaNbHbIE 33/1a4H, B TOM YHCIIC B
HOBOM WUJTM HE3HAKOMOM cpefie U B
MEXAUCLIUIUIMHAPHOM KOHTEKCTE, C
IIPUMEHEHUEM MaTeMaTHUECKHX,
€CTECTBEHHOHAYUYHbIX, COLIMAIbHO-
SKOHOMHMYECKHX U podeccHoHaTbHBIX 3HAHUN
OIIK-1.3. BnageTs: HaBbBIKaMH TEOPETHUECKOTO U
9KCIEPUMEHTAILHOTO UCCIIEA0BaHUsI 00BbEKTOB
npodeccrnoHabHON AEATEIBHOCTH, B TOM YHCIIE B
HOBOM WJIM HE3HAKOMOU Cpefie U B
MEXXUCIUIIMHAPHOM KOHTEKCTE

OIIK-2. CrtocoOeH COBEPIIEHCTBOBATh U OIIK-2.1. 3HaTh: HOBBIC COBPEMEHHBIC
peanu30BEIBATh HOBBIC MATEMATUICCKUE METOII | MATEMATHYECKUE U ECTCCTBEHHOHAYYHBIC
peIICHUs TPUKIIATHBIX 33]1a4 METO/IbI JUIS PEIICHUS MPUKIAIHBIX 3313249 U




WCTIONB30BaHMA UX B IPO(ecCHOHaIbHOM
JeSITeNIbHOCTH

OIIK-2.2. YMeTh: 000CHOBBIBaThH BHIOOP HOBBIX
COBPEMEHHBIX MaTEMaTHYECKUX U
€CTECTBEHHOHAYYHBIX METOJOB AJISI pEIICHHS
IIPUKJIAHBIX 33a[a4 U UCIIOJIb30BaHUA UX B
npodecCHOHANBHON AEATETLHOCTH

OIIK-2.3. BnaneTs: HaBBIKaMHu pa3padOTKU
HOBBIX COBPEMEHHBIX MaTeMAaTHUECKUX U
€CTECTBEHHOHAYYHBIX METOJOB JIS peILeHUs
MPUKIAIHBIX 3324 U UCTIOJIb30BaHHA UX B
npodeccHOHAIBHOM AeATeIbHOCTH

2 MecTo AUCHUIIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl

JucuummuHa  «BBICOKONPOU3BOIUTENBHBIE  BBIYUCICHUS»  OTHOCHUTCS K YHCIY
MpoECCHOHANIBHBIX ~ YUEOHBIX AUCHUIUIMH  oOsi3arenbHOM dactu  (bioka 1) ocHOBHOM
00pa3oBaTeNbHON MPOTrpaMMbl MaruCTPaTypHhI.

«BBICOKOMPON3BOAUTENBHBIE BBIUMCICHHS» B3aWMOCBSI3aHA JIOTHUECKU U COAEpKATEIbHO-
METOJIUYECKH CO CICAYIOIUMH JUCIUIUTMHAMY | nipakTukamu OOIT:

B O6s3atensHas yacts (B1):

— CoBpeMeHHbIe TPOOIeMbl TPUKIIATHON MaTEMATHKU U HHPOPMATHKHY;

— HenpepbiBHBIE MaTeMaTHYECKUE MOJIEIIN;

— MareMaTudeckue MOJENId CUCTEM YIIPABICHUS;

— MaremaTnueckoe MOJIeTHpPOBaHNE SKOHOMUYECKHUX ITPOIECCOB.

B YacTs, hopmupyemasi yyacTHUKaMu 00pa3oBaTeIbHBIX OTHOIIEHUH (B):

— MIHTEe/IeKTyabHBIN aHAIN3 JaHHBIX.

3 CrTpykrypa U cofep:KaHHe TUCHUIINHBI

OO6m1ast TpyI0EMKOCTh TUCIUIUIMHBI COCTABIISIET 2 3aueTHbIX(€) equHuti(sl) (72 vaca).

3.1 Buabl yueOHOM padoThI M TPY10E€MKOCTh
(mo ¢popmam 00yueHH)

3.1.1 Oynas ¢opma 0O6yueHus

Ne . KoauvecTBO CemecTpnl
Bup yueOHoit padoTbl
n/n 4acoB 2
1 | AyauTopHbIe 3aHATHSA 36

B ToM umncie:

1.1 | Jleknuu 18 18

1.2 | CemuHapckue/MpakTUICCKUEC 3aHATHUS

1.3 | JIaGopaTopHbIe 3aHATHUS 18 18
2 | CamocrosiTesbHast padoTa 36 36
B Tom uncne:
3 | IIpomexyTOYHAsI ATTECTALUA 3a4er
Hroro: 72

3.2 TemaTn4ecKuil MJIAH U3yYeHUS TUCUUILIMHBI
(mo ¢popmam 00y4eHHs)




3.2.1 Ounas ¢popma 00yueHuUs

TpyroemkocTsb, 4ac

AyauTopHasi paéora

J;;l Pa3nenni/TeMpl Cemunape Mpaxru Camoc
AMCTHILHHBI Beero | Jlex | ¢ [JIa00Pa T g | TORTE
I NpPaKTUYC | TOPHBIC bHast
i ckme  |samsrms | TOMOT paborta
OBKa
3aHSTUS
1 Jlexmus JI-1. 2 2
OCHOBHBIC TTOHATHS M 3aKOHBI
BBICOKOTIPOU3BOJIUTEIBHBIX BRIYHACICHUH
2 Jlexmus JI-2. 2 2
CTeK BBIYHMCIIMTENBHBIX TEXHOJIOTHI
3 Jlexuus JI-3. 2 2
IIporpamMmMHoe oOecrieueHre
4 Jlexmus J1-4. 2 2
JlnarHocTHKa alropuTMOB
5 Jlexuus JI-5. 2 2
TTapannenusm BeIYMCICHUN
6 Jlexmus JI-6. 2 2
ITporpamMMHo-anmapaTHas akceleparus
7 Jlexuus JI-7. 2 2
MybTATIPOIIECCHBIE BEIYUCIICHHS,
KOHTeHHepHas arperaius 1 map-reduse
8 Jlexuus JI-8. 2 2
HeiipoceTeBsle akcenepaTtopsl 1
pacrpe/ielicHHbIC BEIYHCIICHUS
9 Jlexmus JI-9. 2 2
BpruncinuTenbHbIe SKCIEPHUMEHTBI
10 | JlabopaTtopnas padota JIP-1 6 2 4
BupTtyanbHble CHCTEMBI
11 | JlaboparopHas padora JIP-2 6 2 4
JlnarHocTHKa alropuTMOB
12 | Jlaboparopnas pabota JIP-3 6 2 4
[IpodunupoBaHue aIropuTMOB
13 | JlaboparopHas padora JIP-4 6 2 4
JlMarHoCTHKa mapajuieIbHOr0 KOaa
14 | JlabopaTtopnas padota JIP-5 6 2 4
HTtepatopsl U reHepaTopbl
15 | JlaboparopHas padora JIP-6 6 2 4
JluHaMuueckast KOMIMISINS
16 | Jlabopartopnas padota JIP-7 6 2 4
MHOronoTo4HOCTh
17 | Jlaboparophas padora JIP-8 6 2 4
ITognpouecc
18 | JlaboparopHas padora JIP-9 6 2 4
MynbTUNIPOIIECCUHT
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36

3.3 Coagepxxkanue QM CHUATITAHBI

JI-1

OCHOBHBIC TTOHATHUS U 3aKOHBI BBICOKOIIPOMU3BOAUTCIIbHBIX BBIYUCIICHUN 2 ak. yaca

Kparkoe cogep:kanue (mepedyeHb paccMaTpUBAaeMbIX BONPOCOB) JIEKIIMH:

TepMuH NpoU3BOJUTENHHOCTD
3akoH AMpaana

3axon ['ycraBcona — bapcuca
3akon Mypa

LB —e

I'me ncronmb3yroTess U MPUMEHSIOTCS METOIbI BBICOKOTIPON3BOAUTEIHLHOM 00paObOTKH JaHHBIX?
Kaxoit mokaszaremns sSBISIeTCS CYIIECTBEHHBIM ISl BBIYUCIUTEIBHBIX CHCTEM?

B uem 3akmrogaercst 3akon Amaana?

B uem 3aximouaetcs 3akoH ['ycraBcona-bapcuca?

Packpoiite cogepxanue 3akona Mypa u npoaHaJIu3upyure ero.

JI-2

CTeK BBIYUCIIMTEIbHBIX TEXHOIOTHI 2 ak. Jaca

Kparkoe cogep:kanue (mepedyeHb paccMaTpUBaeMbIX BONPOCOB) JIEKIIMH:

PaccmaTpuBaroTCs pa3iudHbIC BUIBI BEIUUCIICHUI: TPaHUYHBIC, TYMAHHBIC, O0JIAYHBIC.
Pacmipenenennblie 1 mapajuieIbHBIE BRIYACICHUS.

BupTyanbHbsIe MaiHBI B BUPTYaJIbHBIE IPUBATHBIE CETH.

PaccmatpuBaroTces cpeacTBa yaaleHHOTO aIMIHACTPUPOBAHIISL.

M3ydaroTcst apXUTEKTYpHI MapauIeIbHBIX BRIUUCICHUN U rpadudeckas BU3yaIn3anns napaiesn3ma.

1.
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KoHTpoabHBIE BONIPOCHI:

Ha yem 0CHOBBIBaeTCS CTEK BHIYMCIUTEIBLHBIX TEXHOJIOTHIA?

Yrto noHUMaeTCs 10J| pacipeaeIeHHBIMU BBIYUCICHUAME?

Yo noHUMAaeTCs 10| pacipeaeIeHHBIMU BBIYUCICHUAME?

UYro npescTaBisieT co00W BUPTyaibHAS BBIYUCIHTEIbHAS MAIHHA?

OxapakTepusyiite pacrpeaeIeHHbIC BEIYHCICHHS.

UYro Takoe CynepCKasiPHOCTb sApa BEIYUCIUTEIHHON CHCTEMBbI?

B kakoM BHJIe MOXKET OBITh MPE/ICTaBIICHA BU3YyalIU3allns Mapajuiean3ma’?

[IpuBeauTe KpaTKyIo XapakTepucTUKY mratdopmsr Apache Hadoop.

B uewm 3aximogarorcst ocodbeHHOCTH (aitnoBoit cuctemsr HDFS?

OnuimMTe AIrOPUTMBI TEXHOJIOTHI 00paboTku nanHbix MapReduce.

U3BectHO, uTo B (haiine koupurypaimu Hadoop 3anan pasmep 61oka 64 Mb. daiin bigdata.gz 3anumaer 1
I'b mecta B HDFS. [lannsrii ¢aiin Obu1 BeIOpan st Hekoit MapReduce onepariiu. CKOJIBKO MaIepos
Oyzet co3maHo st 00paboTKH 3TOrO (daitna?

JI-3

IIporpammHoOe obecrieueHne 2 ak. gaca

Kparkoe cogep:kanue (mepedyeHb paccMaTpUBaeMbIX BONPOCOB) JIEKIIMH:

IIporpammuBbIe cpeibl.
Buptyansasie mamusas! Python.
PVM CPython.

PVM PyPy.

VHTEpaKkTHBHBIE 000JIOUKH.
BupTtyansHsle OKpy>KeHHUSL.
YnpaieHue BepCUsIMH aITOPUTMOB.

PRI WD

KOHTpOJ’leLIe BOIIPOCHI:

UTo OTHOCHUTCS K U3BECTHBIMH BUPTYaJIbHBIMHI MamuHamu Python?

Kakwue cymectByrot ansrepaatiuBsl CPython? [laiite kpaTkyio XapakTepHCTHKY HarmOOJIee N3BECTHBIM.
Yro morammarot ox JIT — (Just-in-time compilation)?

UTo MOHMMAIOT 101 HHTEPAKTHBHOI 0005109K0if s1361Ka Python?

C moMOIIIBI0 KaKUX CEPBUCOB MTPOU3BOMIAT Pa3BEPTHIBAHNE HHTEPAKTUBHBIX cpen?

B 4em 3axirouaroTcs Ha3HAUYEHHUS BUPTYAIBHOTO OKPYKESHUS?

OxapaxTepusyiite KpocciuiarOpMeHHBII MeHeIKep 3aBUcCUMOcTel U okpyxkeHuit Conda (Mamba).
YTo MOKHO OTHECTH K JOCTOMHCTBaM U HepoctatkaM Conda (Mamba)?




JI-4

JlmarHocTuka anropuTMOB 2 ak. aca

Kpartkoe conepaxanne (mepedeHb paccCMaTPUBAEMBbIX BOIIPOCOB) JTeKIMH:

HHuTpocnekuys BHICOKOIPOU3BOAUTENBHBIX aJTOPUTMOB.
JlunTtepsl U popmatepsl.

TecTupoBaHUe aqTOPUTMOB.

CTaTUCTUYECKUI U CPaBHUTENbHBIM TAHMUHT.

OTnaaka Koaa.

IIpodumupoBanne anropuTMOB.

KOHTpOJ’ILHLle BOIIPOCHI:

1.

HazoBuTe 0cCHOBHBIC BO3MOKHOCTH U HA3HAYCHHUE HUHTPOCIICKIIHUH.

2. B uem 3axmouaercs HazHaueHne TuHTEpoB? [IpuBeanTe NpuMeps! HanboIee MOMyJIISIPHBIX ¥ MOPSAOK
UCIIOJIb30BaHUSL.

3. Yro Takoe aBTOopMaTEphl U UX OCHOBHOE Ha3HAUCHHE?

4. TlpuBennTe NpUMeEpHI U OXapaKTepU3yHTe U3BECTHBIE (PPEHMBOPKH TECTHPOBAHMUS IPOrPAMMHOTO KOJa
s3bika Python Ha ommOKwy.

5. IlpuBenure mpuMepsl U 0XapakTepu3yiTe U3BECTHBIC OTIaauuKy a1t Python.

6. Yro Takoe npodunmposanue? Kakyio nHMOpPMAIMIO NPEIOCTaBISIOT Npodaiiyiepsl alropuTMoB?

7. Kakne 6MOMHOTEKH WM MOIYNH U NPO(MINPOBAHUS aITOPUTMOB BbI 3HAETE U B YEM 3aKITIOYAETCS UX
Ha3Ha4yeHue?

JI-5 | [Tapannenus3M BIUUCICHUH 2 ak. yaca

Kparkoe cogep:xkanue (mepedyeHb paccMaTpUBaeMbIX BONPOCOB) JIEKIIMH:

TlonsaTHe «mapamienu3m BEIUUCICHUN.
bubnnoreka Dask.

HHTepdeiic pacnapamieTuBaHus.
WMHaukaTop BEITOTHEHMS 3a/1a4.
IIpodaiinep xiracc.

KoHTpoabHBIE BONIPOCHI:

1.

st uero ciyxut 6ubnmnorexa Dask? B yem 3akimtodaercst ocoOeHHOCTh mHTerpanuu Dask u nqpyrux
oubanoTeK?

2. Jns gero ciyxut Qyukius ProgressBar() oubnmorexu Dask? [l wero ciryxut kiace Dask.diagnostics
6ubmmorexn Dask?

3. Kakyro napopmanuto npenoctasistoT kiaccsl Profiler, ResourceProfiler n CashProfiler 6ubmmotexn
Dask?

4. Kax Bu3yanu3upoBaTh BEIYUCIUTENbHBIHN rpad? Kakne ONOTHOTEKH U yTHIMTHI HEOOXOIUMBI IS 3TOT0?

5. Uro takoe npo¢ummpoBanue? Kakyro mHQOpMAIHIO IPEIOCTABISIOT PoQaiepsl arOpUTMOB?

6. Kakune 6uOimoTekH Wi MOy JUIA NpOQUINPOBAHUS AITOPUTMOB BbI 3HAETE U B UEM 3aKJIIOYAETCS UX
Ha3HaueHue?

JI-6 IIporpammHo-anmnapaTHas akcenepanus 2 ak. yaca

Kpartkoe conep:axanne (mepe4eHb paccCMaTPUBAEMBbIX BOIIPOCOB) JTeKIMH:

PaccmatpuBaroTCs 00BEKTHI-UTEPATOPHI H 00BEKTHI-TCHEPATOPHI.

N3ydaeTcst TuHAMUYeCKasi KOMITAJISIIKAS ¥ KOHKYPEHTHOCTD BBIYUCIICHHH.

MHOTOMOTOYHBIC BBIYHCIICHHS: TJ00aTbHAs OJIOKUPOBKA, BEIYHCINTEbHBIN Mapajien3M, apajuiebHbIe
LUKJIBI, & TAK)KE BHELIHSISI MHOTOTIOTOYHOCTb.

CyomporieccopHbIe BRIYHCICHAS M CyOIpoIiecCOpHBIE KOHBEHEPHI.

KoHTpoabHBIE BONIPOCHI:

O RN R W =

INosicHuTe Ha3HAYEHUE W OCHOBHEIC CBOMICTBA 0OBEKTOB-UTEPATOPOB.

Yro nmpeacTaBusioT co00i 00BEKThI-TeHePaTOPhI?

IIpuBenure cpaBHEHHS 00BEKTOB-UTEPATOPOB C 00BEKTAMHU-TEHEPATOPAMHU.

Kakwue TeXHOJIOruy JUHAMIYECKOW KOMITHJISIIIUA BBl 3HaeTe?

Uto moHMMaeTcs 1Mol KOHKYPEHTHOCTHIO BEIYHCIICHUI?

[NosicanTe TPUHIUTIBI paOOTHI TI00aTHHOM OJIOKHPOBKH HHTEPIIPETATOPA.

PackpotiTe MpUHIUITEI BEIYUCIUTEIFHOTO apalien3Ma.

Uro Takoe mapajuieNbHBIC KBl K B UeM 3aKII0UaeTCsS UX OCHOBHOE HAa3HAUCHHUE?

[osicHnTe MPUHIMTIEBI paOOTH BHENTHEH MHOTOMIOTOYHOCTH M IPOJIEMOHCTPUPYITE Ha IPUMEpe




coBMecTHYyI0 pabory Dask u Numba.
10.Yro noHnMaercs 1noJi cyOnpoLnecCHbIMH BEIYUCICHHSAMHU B KOHKYPEHTHOM IIPOrPaMMHUPOBAHHUN?
IIponeMoHCTpUpYiTE HAa IPUMEpE.

JI-7 | MynbTHIIPOLIECCHBIE BBIYHUCIICHHS, KOHTEHHEpHAas arperanys 1 map-reduse 2 ak. yaca

Kpartkoe conep:axanne (mepe4eHb paccCMaTPUBAEMBbIX BOIIPOCOB) JeKIMH:
ITyn npoueccos.

WnenTrduxaTtops! nporeccos.
OCHOBHBIE METO/IBI 3aITyCKa MPOIECCOB.
HHTepdeiic mepemayn cooOMIeHMA.
MPI kOMMyHHKATOPBI.
Hebnoxkupyromee o0IeHne MpoIeccos.
Komannusrit maTepdetic MongoDB.
M-ckpunTbl 00pabOTKH JaHHBIX.
KomngeilepHas arperamusi.

Map-reduce.

KOHTpOJ’ILHLle BOIIPOCHI:

1. Kakoe HaznaueHue myna mpoueccoB? [IpuBenuTe npumep UCIONIb30BaHUsI 00bekTa pool kiacca
multiprocessing.

2. Uro Takoe uaeHTuGUKaTOPHI MporieccoB? [IpuBeauTe MpuMepsl TPUMEHEHUS.

3. IlpuBeauTe mepedeHh OCHOBHBIX METOJOB 3alycka mporeccoB. [IpogeMoHCcTprpyiiTe OMUH U3 HUX Ha
npuMepe.

4. Tlosicuute noHsiTue MHTEp(eiica mepenayn COOOIECHUI U ero 3HAUSHUS VIS paclapaieInBaHus
BBIYHMCIIUTEIBHBIX 3a]1a4 JUIsl CUCTEM C pacrpeliesieHHO! 1 o01ei naMsaThio. [IpuBeuTe mpuMepsl peain3annu
Y MCTIOJIb30BAHUS ATUX UHTEp(DeiicoB.

5. Jlns gero cirykat HeOJIIOKHPYIOIIHE MeTO 16l 00LIeHus poueccoB? [IpuBenuTe npuMep pacnpeneneHus
M0/33aa4 10 MPOLECCaM.

6. B ueM 3akirodaeTcs OTIAMYHE omepanuid map u reduce oT METOJJOB KOHBeWepHOit arperanuu. [Ipusemure
TIpUMeEp BHITIOTHEHHS oniepanuidi map u reduce.

JI-8 HeiipocereBbie akcenepaTopbl U pacipe/ie/ieHHbIC BhIYUCICHHS 2 ak. yaca

Kpartkoe conep:xanue (mepedeHb paccMaTPUBaeMbIX BOMPOCOB) JeKIMH:
Hetipoceresbie akceneparopsl: GPU, TPU, TFL.

WHTepakTHBHBIE MTapauIebHBIC BEIYHUCIICHIS.

IInaHUpOBIIMKY BRIYUCIUTEIbHBIX 3aIaHUH.

Mopenu pacupe/ieIeHHbIX BEIYUCICHH.

JuarHocTuka pacnpeieJeHHbIX BEIYUCIECHUH.

MacmtabupoBanue 00bEMHBIX TaHHBIX.

PacnpeneneHHas BBIYUCIUTENbHASI CUCTEMA.

KoHTpoJbHBIE BONIPOCHI:
1. MUcnomszoBanne GPU, TPU u TFL ans yBenudeHus MPOU3BOAUTEIHPHOCTH BRIYUCIUTEIBHBIX ONIEPAITH.
2. B uem 3axmouarorcst ocHoBHbie oTimuust GPU, TPU u TFL?
3. Kakum oGpa3zom 6ubamnoreka Ipyparallel pacmmpsieT BO3MOXXHOCTH BBIYUCIUTEIBHBIX CUCTEM
BBICOKOIIPON3BOIUTENEHO 00pabaTbiBaTh OOJIbIINE 0OBEMBI JaHHBIX?
4. B deM 3aKiIr0uaeTCsd OCHOBHOE HA3HAUYEHUE MJIAHUPOBIIMKA BEIUUCIUTEIbHBIX 3aJJaHUN B pacIpeAEICHHBIX
cucremax?
Ilepeuncaure 1 oXapakTepu3yiTe MOJENIN paclpeAeICHHBIX BRIYUCICHUH.
6. HazoBure Hanbosnee U3BeCTHIC HHTEPAKTUBHBIEC IMArHOCTUYECKUE MAHEIN HHCTPYMEHTOB IJIAHUPOBIIUKOB
pacIpenenEéHHbIX BEIYUCICHUI.
7. B dem 3axmouaTcsi CMBICI MacITaOMPOBAaHKS JaHHBIX, IPEBBIIIAIOIINX Pa3Mep ONEpaTUBHOMN maMsTH?
[TosicHuTeE pazHULly MEXAY pACIpeAeIeHHON BEIUUCIUTEIbHON CUCTEMON U CYNIEPKOMIIBLIOTEPOM.
9. HasoBute OCHOBHBIEC BUIBI PACIPEICIEHHBIX BEIYHCIUTENBHBIX CUCTEM U MX KJIACCU(PUKALIS 11O
HAa3HAYCHHUIO U TEXHUUECKOMY 00€CIEICHHIO.

W

@

JI-9 BrruuciurenbHble 9KCIEPUMEHTBI ‘ 2 ak. Jaca

Kpartkoe conep:xxanue (mepedeHb paccMaTPpUBaeMbIX BOMPOCOB) JeKIMH:
e  Bpoaurcs NOHSATHE «BBIYUCIUTEIBHOTO SKCIICPUMEHTAY
e PaccmarpuBaercs o6e3pa3zMepuBaHue YpaBHEHHH.
e I3ydaercst mporpaMMHPOBAaHHE MOJICIH U €€ YPOBHHU.




BrruncnurensHas HeyCTOMUUBOCTb.
Bepcuu nporpaMMHBIX IPOJYKTOB.

KOHTpOJ’ILHLle BOIIPOCHI:

DR W=

PackpoiiTe conepkumoe MOHATHS «BBIYUCITUTEIbHBIN SKCIIEPUMEHT.

B uewm 3aximogaercs nporiecc obe3pa3mMepruBaHus ypaBHEHHN?

C OMOIIIBIO Yero MOXHO OCYIIIECTBUTH MEPEX0 OT (PU3NIECKON MOIEIHN K MATEMaTHUECKOM?
Ilepeuncnute ypoBHU MOJIEI€H BHIYUCIUTEILHOTO IKCIIEPUMEHTA.

Kakoii HeJoCTaTOK alrOpUTMOB BBEIUHUCIUTEILHOTO 3KCIIEPUMEHTA, IPUBOIAIINN K pe3yJIbTaTaM JajJeKiuM

OT JIeHCTBUTENBHBIX, HAN0OJIEE TPYACH JUIsl OOHAPYKEHUS M yCTPaHEHUsI?

6.

Kak HCCIICIUAJINCT B (byHKHI/IOHaJ'ILHOM aHaJIn3e MOXKET 00ECIECUNTh UCIIOIL30BaHUE BEIYUCIIUTEILHO

YCTOHYMBBIX QITOPUTMOB U TPOTPAMM?

3.4 TemaTuka cCeMUHAPCKUX/TIPAKTHYECKHUX M J1a00PATOPHBIX 3aHATHH

3.4.1 JIabopaTopHble 3aHATHS

JIP-1

BuptyanpHbie crucTeMBbI 2 ak. yaca

Ilesib BLITIOJIHEHHS J1A00PATOPHOM PadOThI: 3HAKOMCMBO C 8blOENeHHOU BLIYUCTUMENbHOU CUCTEMOU
8b10panHoll 001AUHOU NIAMPOPMbL. SHAKOMCMBO € HAUOOLee NONYIAPHLIMU GUPIY ATbHBIMU MAWUHAMU
Python (PVM). 3naxomcmeo ¢ unmepaxmusgnou oboaoukou IPython (Interactive Python). 3nakomcmeo ¢
BUPMYATLHBIM OKpYICceHuem Python.

Pe3y.m>TaT: noJjlyd4erue npakmu4eCkKkux HaeblKoe pa60mbl C BUPMYAIbHbIMU cCUCmemMamu.

IMopsnok BeINOJHEHUs 1a00pPaTOPHOI PadoThI:

[loaroToBka K BHIOJIHEHUIO PabOTHI, B TOM YHCIIE:

N3ydeHne BO3MOKHOCTEH MO UCTOIb30BAHUIO BUPTYAIBbHON BBIIEIEHHON BBEIUUCIUTENBHON
CHCTEMBI 00JIaYHON TIATPOPMBL;

[IpoBeneHue cpaBHUTEIBHOIO aHAJIN3a BBIIEIIEHHBIX PECYpCOB;

W3ydenne Hactpoek ¢ ucnons3oBanue npotokonoB SSH u SFTP;

Co3znanue Mob30BaTENBCKOTO TOMEHA Ha BBIJIEIEHHOM pecypce;

Bri6op u ycranoBka PVM (BuptyansHbix MamuH Python) muist tokanbHOM WM BUPTYanbHOM
BBIYHCIUTEIBHON CUCTEMBI,

Hcnons3zoBanue PVM 11 IpoBeneHNs MPOCTBIX BBIYUCIUTEIBHBIX SKCIIEPUMEHTOB;
Wzyuenue npoexor Jupyter Lab, Jupyter Notebook u Jupyterhub Ha 6a3ze uHTepaKTUBHON
o6omnouku [Python;

YcraHnoBKa, HacTpoiika u ucnons3zoBanue Jupyter Lab u Jupyter Notebook B tokanbHON Hin
BHUPTYaJIbHOUN BBIYMCIUTEIBHON CUCTEME;

Cozpnaiite BUPTyaJIbHOE OKPYKEHHE I IPOEKTA, UCIONB3Ys virtualenv.

AKTHUBalMs BUPTYAIBHOTO OKPY>KEHHS U YCTAHOBKA B IIPOEKT HECKOJIBKUX OMONMMOTEK (MTaKeTOB)
Python.
IToaroroBka otuera;
3ammra 1a60paTOPHONA PabOTHI.

KOHTpOJ’IbelC BOIIPOCHI:

Uro mpencrasisieT cob0il BUpTyaibHask BBIYUCIUTEIbHAS MaIInHA?

Kaxue oTnnuurensHble MPU3HAKN XapaKTEPU3YIOT pacpe/IeIEHHbIC BEIUUCINTENBHbBIE CUCTEMBI?
UYro Takoe CynepCKaIIpHOCTb sipa BEIYUCIUTEIBHON CUCTEMBI?

Uro mpencrasisieT u3 ceds napajienbHas BUpTyanbHas Mammia (PVM)?

[lepeuncnure u oxapakTepusyiTe NpOEKTHl Ha 0a3e HHTepaKTUBHOM obomouku [Python.

Urto Takoe BUPTyalbHOE OKpYKeHHE?

Jns1 gero ucnonp3yeTcst MOAyab virtualenv?

[lepeuncnure 1 oXxapakTepu3yiTe pacliupeHus Moayas virtualenv?

JlmarHoctrka anropuTMOB 2 ak. yaca
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Leap BbINOIHEHUS Ja00paTopHOii padoThl: O3HaKOMIEHUE C MEXHUYECKUMU XAPAKMEPUCMUKAMU
ONepamopo8 u BbIPANCEHUL ANCOPUMMOB, BLINOIHACMBIX 8 UHMEPAKMuUsHOU obonouke IPython.

Pe3yabTaT: nonyuenue npakmuueckux HagblKO8 UsMepeHuUsi 6PeMEHU 6bINOJIHEHUS, OYSHKU
aphexmuerHocmu onepamopos u 8blpaN’CeHUL AI20PUMMOS, 8bINOIHAEMbIX 6 UHMEPAKMUBHOU 000I0YKe
1IPython.

Ilopsnok BeINOJHEHUs 1a00pPaTOPHOI padoThI:

e JloAroToBka K BBIIIOJHEHUIO pabOThI, B TOM YHUCJIE:
e  BriGop nurepa ai1s aHaIn3a NPOrpaMMHOTO KOJa;
e IIpoBeneHue NpPOBEPOK UCIIOJIb3YEMBIX aJIrOPUTMOB;
e  OrmnpeneneHre BpeMEHH BBIMOIHEHUS ONIEpaTopa WK BEIPAXKEHUS C UCIIOJIb30BAaHUEM
BcTpoenHoro B [Python monyns timeit;
e  BrpiOop nuHTEpa U paboTa Mo aHanKu3y KoAa U YCTPAHEHHIO €ro OMINOO0K;
Br16op aBTodopmarepa s coorBercTBus cranaapty PEPS;
Pabora ¢ uHTEpIIpETATOPOM AJIS OTIAAKH KOJIA;
IloaroroBka otyera;

[
[
[ ]
e 3amwuTa 1a00paTOPHOI pabOTHI

KoHTpoJbHBIE BONIPOCHI:

Yto Takoe TUHTEPHI?

Oxapakrepusyiite muatep Flake§.

Kakwue nunTeps! Python MoryT ncnons3oBaTbes A penakropa Vscode?

Yto Takoe aBTOOpMATEPHI?

OcHoBHoe Ha3HaueHue ctanaapta PEPS.

[lepeuncnure u oxapakTepu3yiTe U3BECTHBIE (PEUMBOPKH s3bIKa MporpamMmmupoBanus Python
Ul TECTUPOBAHUS IPOrPaMMHOI0 KOJia Ha OIIMOKU.

AN e

JIP-3 | I[IpodunupoBanue anropuTMOB 2 ak. gaca

Hesb BpinoaHeHUs1 1a00paTOpPHOIi padoTbl: O3HaKomieHue ¢ npopuUIUPoOsanuem ¢ Yeivio
ONMUMUZAYUYU NPOSPAMM NO CKOPOCMU UX 8bINOJIHEHUS U PACX00Y ONepamueHoli namsamu

Pe3yabTat: noayuenue Hagbiko8 npopuUIUPOBAHUS ANCOPUMMOE D5l BLLCOKONPOUZEOOUMETLHBIX U
9KCNEpUMEHMATLHBIX GbIYUCTIEHUL

Ilopsinok BeINOJHEHUs 1a00pPaTOPHOI PadoThI:

e JloaroToBka K BBIIIOJHEHUIO pabOThI, B TOM YHCJIE:
e Co37aHue HOBOT'O WJIM UCIIOJIb30BaHUE YXKE CYLIECTBYIOLIET0 BUPTYaIbHOTO OKPY>KEHUS IS
9KCTIEPUMEHTOB C NPO(MINPOBAHUEM AITOPUTMOB;
e VYcTaHOBKA MakeTOB NpodUIrpoBaHus NporpaMMHoro koza line_profiler;
e YcTaHoBKa MpoUIMPOBIIUKA MaMsITH memory_profiler;
e llccnenoBaHue Bcex BO3MOXKHBIX apryMEHTOB KOMaHpl mprof run ¢ pa3inyHbIMU UHTEpBAJIaMU
M3MEpEHN;
e [IpumMeHeHne KOMaH] IOCTPOEHHsI BpEMEHHBIX AUarpaMM JAJIsl BU3yalu3aluy pPe3yJbTaToB;
e IloxaroroBka OT4ETa;
e 3ammra 7a60paTOPHON PaOOTHI.

KoHTpoJbHBIE BONIPOCHI:
1. Yro takoe mpodunupoBanue?
2. llepeuncnute U OXapakTEpPU3yHTe TUITBI TPOPHUIMPOBLUIMKOB AJIS SI3bIKA IPOTPAMMUPOBAHHS
Python.

3. Xapakrepuctuka monyieii line_profiler 1 memory_profiler nns npodunupoBanus koaa.
4. OcHOBHOE Ha3HaueHue KoMaHAbl mprof run.
5. Kaxue koMaHIpl IPUMEHAIOTCS 11 IOCTPOEHHSI BpEMEHHBIX AMarpamMM AJIsl BU3yallu3aluu
pe3yiabTaToB?
JIP-4 | /InarHocTuka napajuiebHOrO KoJla 2 ak. yaca

Ieab BbIIOTHEHHs 1a00PATOPHOIL padOTBI: 3HAKOMCMEBO € OUASHOCMUYECKUMU UHOUKAMOPAMU U
NAHETAMU MOHUMOPUH2A OJIS 8bINOAHEHUS CLONCHBIX U NPOOOJNCUMENbHBIX NO 6PEMEHU GbIUUCTEHU.
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Pe3y.m>TaT: noJjiyd4erue npakmu4eCkKux HaeblKoe UCnojlb306aHus OUACHOCMUYECKUX uHOuKamopoe u
nawene MOHUMOPUHSA

Ilopsinok BeINOJHEHUs 1a00pPaTOPHOI PadoThI:

[TonroToBka K BBIIIOJIHEHUIO PabOTHL, B TOM YHCIIE:

N3yuenue nonyssipHbIX METOI0B TUarHOCTUKH BBIIIOJIHEHUS 1apauIeIbHOIO KOJa.
I'pynmoBoe TecTHpOBaHNE HECKOIBKUX BBIYUCIUTEIBHBIX (QYHKINIT B OJHOM KiacTepe.
AHanu3 paboTsI TECTEpA.

YcranoBka 6nbnuorekn Dask u nzyuenne ee BO3MOKHOCTEH.

N3ydeHue nporiecca BU3yaln3allii BEIYUCIUTENIbHBIX rpadoB GyHkiuei visualize().
Uzyuenne Qpyukimn progressBar() oubmmorexn dask.diagnostics 1yt oroOpa)xeHus: HHAUKAaTOpa
BBITIOJTHEHHUSI 33/1a4H BO BPEMsl BEIYHCIICHUH.

Wzyuenne uncrpymentoB 6ubnuorexku Dask 11st BeimonHeHns: nporiInpoBaHusL.

e [loaroroBka oryera.

e 3amwuTa 1a00paTOPHOI pabOTHI

KoHTpoJbHbIE BONIPOCHI:
1. Xapakreprctuka HHCTpyMeHTa VizTracer Ijis mapajuieIbHBIX BRIYUCICHUN.
Uro Takoe Dask?
Kakue BO3MOXXHOCTH MpeocTaBisieT oubmnorexa Dask?
Kakue Bo3aMOXKHOCTH ITpenocTaBisieT GpyHkius visualize ounbnmmuorexu Dask?
st uero npumensiercs ¢pyukimst ProgressBar() 6ubanorexu dask.diagnostics?
[Mepeuncnute U 0OXapakTepu3yiTe HHCTPYMEHTHI OMOIHOTeKH Dask /i BBIMOTHEHUS
PO UIUPOBAHMS.

SAIRAIE IRl N

JIP-5 | UtepaTophl U reHEPATOPHI 2 ak. gaca

Ilesb BITOJIHEHHST 1a00paTOPHOM padoThl: O3nakomieHue ¢ 00vbeKmamu-eeHepamopamit st
6bINOJIHEHUA CIIOJHCHBIX U npO()Ofl.’)fCMWIEJIthl)C no epemenu B8bIYUCTCHUL

Pe3yJIBTaT: noJjiyd4enue npakmu4eCKux HaeblKos p(1607’l’Ibl c 06beKmaMM-eeHepam0pamu

[opsiiok BLINOIHEHUS J1a60PaATOPHOIi padoThI:

e [loAroToBKa K BBITOTHEHUIO paOOTHI, B TOM YHUCIIE:

e lcnonp3oBaHue 0OBEKTOB-TEHEPATOPOB ISl SKCIIEPUMEHTANBHBIX METOJIOB
BBICOKOIIPOM3BOIUTEIHFHOM 00pa0OTKH TaHHBIX.

e lcnonb3oBaHue 0OBEKTOB-UTEPATOPOB JIJISl SKCIIEPUMEHTAILHBIX METO/IOB
BBICOKOIIPOM3BOIUTEIHFHOM 00paOOTKY TaHHBIX.

e PemieHne KOHKPETHBIX 3a7ad.

e [loaroroBka oTyera.

e 3amuTa 7a00paTOpHON pabOTEHL.

KoHTpoJbHbIE BONIPOCHI:
1. Kakue 00bekThl B Python HassiBaroT ureparopaMu?
2. B dewm 3akiouaeTcss OCHOBHOE Ha3HAUCHUE UTEPATOPOB?
3. Kakue kiacchl B S3bIKE MpOrpaMMUpoBanus Python uconb3yroTes AJis IyqIero moHUMaHHS
MIPUHITUTIA Pa0OTH UTEPATOPOB?
4. Yro Takoe 00BEKTHI-TeHEPATOPHI?
5. B d4em 3akimouaeTcsi OCHOBHOE Ha3HAYCHHE 00BEKTOB-TCHEPATOPOB U (PYHKIIUK-TEHEPATOPOB?
6. Kakol kinacc uCnosab3yercs JJis JIYIIIero MOHUMAaHUS CTPYKTYPBI 00BEKTOB-TEHEPaTOPOB?

JP-6 JluHamuyeckasi KOMIUISIUS 2 ak. yaca

Iesb BbIOJIHEHHS 1a00PATOPHOM padoThl: O3naKomaeHue ¢ NPUHYUNAMU OUHAMUYECKOU KOMNULAYUU
0151 BLINONIHEHUSL CLONCHBIX U NPOOOIHCUTNENLHBIX NO BPEMEHU BbIYUCTEHUL

Pe3y.m>TaT: noJjly4erue npakmu4eCcKkux HaeblKoe pa60I71bl NpUMEHEHUA OUHAMUYECKO1 KomnuiAayuu ons
BbINOJIHEHUS CIOJHCHBIX U npO()OﬂJfCMme]Zbelx no epemernu BbIYUUCTEeHULL

Ilopsinok BeINOJHEHUs 1a00pPaTOPHOI PadoThI:

e JloaroToBka K BBIIIOJHEHUIO pabOThI, B TOM YHCJIE:
e 3zyuenme makera Numba c BKIt04eHHBIM B Hero JIT-kommmiaropom utst a3b1ka
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nporpamMMupoBanus Python.

Nzydenne makera Numpy auis si3pika mporpammupoBanus Python.

M3ydenre BO3MOXHOCTEH AeKopaTopa Al TPAHCISIIUK (GYHKIMN B (QYHKIIMHA CAaMOKOMITHIISIINH.
3HaKOMCTBO C BO3MOXKHOCTAMHU ITakeTa Numexpr.

BerinosnHeHue Ha OCHOBE CPaBHUTENBHOI'O U CTATUCTUUECKOIO TaiMUHIa IPUMEPOB
BBICOKOIIPOM3BOIUTEIbHBIX BBIYUCIIEHUH € HCIIOIb30BaHUEM akeToB Numpy, Numba u
Numexpr.

e JloaroroBka oT4era;

e 3amwuTa 1a00paTOPHOI pabOTHI

KoHTpoJbHBIC BONIPOCHI:
1. UYro nmpencrasiser coboit JIT — (Just-in-time compilation) guHAMIYECKas KOMITHIISIIHS?
2. Oxapakrtepusyiite makeT Numba ¢ BKJIIOYeHHBIM B Hero JIT-KoMOuIsTopom.
3. Jus gero ucnomib3yercs naket Numpy?
4. B dgewm 3aKitoyaroTcsi BO3MOKHOCTH makera Numexpr?

JIP-7 MHOT0IOTOYHOCTH 2 aKk. Jaca

Ilesb BbITOJIHEHHST 1a00PaTOPHOI padoThl: O3naKomieHue co cnocodamu co30anusi NPOSPaAMMHBIX
NPOOYKMO8, 00NYCKAIOUUX 0OHOBPEMEHHOE GLINOIHEHUE HECKOILKUX 8bIYUCTIUMENbHBIX HOMOKOS,
KOMOopble MOZYM 83AUMOOEUCB08AMb OpYe C OPY2OM.

Pe3yabTat: nosyuenue npakmuieckux HagblKo8 CO30AHUs NRPOSPAMMHBIX NPOOYKINOE, OONYCKAIOWUX
00HOBPEMENHOEe BLINONIHEHUE HECKOMbKUX GIYUCTUMETLHBIX NOMOK08, KOMOPble MOy
83aUMO0€liCMB08ams Opye ¢ OpPyeoM.

Iopsiiok BLINOIHEHUS J1a60PaATOPHOIi padoThI:

e IloaroToBka K BBIIIOJHEHUIO paOOTHI, B TOM YHUCIIE:

e 3yuenue monyns threading si3pika nporpamMupoBanus Python B kauecTBe mpumepa
KOHKYPEHTHOT'O ITPOrpaMMHPOBaHMSL.

e l3yuenue MHTEPAKTUBHOM cpensl Ipython mist permenus 3aqa4 MHOTOITOTOYHOCTH.

e Peanu3auus coOOCTBEHHOI0 aJIFOPUTMa MHOI'OIIOTOYHOCTH. BhINOIHEHNE CPaBHUTEIBHOTO
TaliMUHTA.

e [loaroroska otuera.

e 3amwuTa 1a00paTOPHOI pabOTHI

KoHTposibHBIE BOIPOCHL:
1. UYto moHMMAaETCs 10T KOHKYPEHTHOCTHIO BRIYUCIICHHIA?
2. Kak ucrons3yeTcss MHOTOTIOTOYHOCTE JIJISl BBICOKOTIPOM3BOAUTEIBHBIX BHIYMCICHUN?
3. TlosicHUTE OHATHE U IPUBEIUTE MPUMEPHI KOHKYPEHTHOT'O IPOTPaMMHUPOBAHHS.
4. TlosicHuTe MPUHIUTIIBI PA0OTHI TIIOOATHLHON OJIOKUPOBKY UHTEPIPETATOPA.
5. PackpoiiTe NpUHIUIIBI BEIYUCIUTEIHHOTO apajlieu3Ma.

JIP-8 ‘ IToamponecchl 2 ak. yaca

Lesb BpinoaHeHUs1 1a00paTOpPHOIi padoTbl: O3HaKoMaeHUe co Cnocobamu co30anus nPoepammMHbIX
NnPOOYKMOo8, 00NYCKAIOUUX 0OHOBPEMEHHOE GLINOIHEHUE HECKOILKUX 8bIYUCTIUMENbHBIX HOMOKOS,
KOMOopble MOZYMm 83AUMO0EUCB08AMb OpYe C OPY2OM.

PesyabTat: nosyuenue npakmuieckux HagblKo8 CO30AHUs NPOSPAMMHBIX NPOOYKINOE, OONYCKAIOWUX
00HOBPEMENHOEe BLINONIHEHUE HECKOMbKUX GLIYUCTUMETLHBIX NOMOK08, KOMOPble MOy
83aUMO0€liCMB08ams Opye ¢ OpyeoM.

Ilopsaaok BhINOJHEHUS Ja00PaATOPHOI padoThI:

e [loaroroBka K BBITOJHEHHUIO PAOOTHI, B TOM YHUCIIE:

e U3yuenue monaynst MOIyJis subprocess 1715l CO3AaHMs HOBBIX MPOIIECCOB U COCAMHECHUS UX B
KOHBEHephI.

e l3yuenue MHTEPAKTUBHOM cpennl Ipython mist BEITTONTHEHHS aNTOpUTMa 3aITyCcKa KOHBeHepa AByX
MTOZATIPOIIECCOB.

e Peanmsanus koHBeliepa, MepeIaroIIEero CucoK (Gaitio, chOPMUPOBAHHBIN OJTHUM IPOIIECCOM Ha
BXOJI IPYTOTO TPOIECCA, BHIMOIHSIOMIETO (DMIBTPAIHIO CITUCKA TI0 IIa0JI0HY.

e Peammzanus cOOCTBEHHOTO aJlTOPUTMA.

e [loaroroBka oTuera.
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e 3amwuTa 1a00paTOPHOI pabOTHI

KoHTpoJbHbIE BONIPOCHI:
1. Yro moHMMaeTcs MoJ CyOIpONEeCCHBIMU BEIYUCICHUSIMHI B KOHKYPEHTHOM MTPOTPaMMHUPOBAHUH?
[IponemMoHCTpUpYHTE Ha IPUMEPE.
2. OO0bscHUTE pabOTy CyOIPOICCCHBIX KOHBEHEPOB. [IpoaeMOHCTpUpPYITE IPUMED HUCIIONIb30BaHHU.
3. TlosicHuTe OCHOBHBIE METO/BI 3aITyCKa MIPOIECCOB.
4. B uewm 3akirovaercs UCIONIb30BaHue HeOIoKupyromux MeTo 0B isend() u irecv()?

JIP-9 ‘ MynbTUNIPOIIECCUHT | 1 ak. gaca

Lesb BpinoaHeHUs1 1a00paTOPHOIi padoTbl: O3HaKoMIeHUe co cCnocobamu co30anus NPoepammHblX
NPOOYKMO8 HA OCHOBE MYJIbINUNPOYECCUHEA

Pe3yJIbTaT: noJjiyd4enue npakmu4eCKux HaeblKos co30anusl npocpammHslx npodykmoe HA OCHoe€e
Mylbmunpouyeccuned

Ilopsinok BbINOIHEHNs J1a60PaATOPHOI padoThI:

e JloaroToBka K BBIIIOJHEHUIO pabOTHI, B TOM YHUCIIE:

e l3yuenue nmakera multiprocessing /sl BEIIOJHEHHUS MHOTONPOLIECCOPHBIX BHIYMCIECHUN C
ncrnons3oBanuem APIL.
Uzyuenne oobekta Pool mi1s napanienu3ma JaHHBIX.
N3ydenne merona Process 11 BBIBOJa OTAETBHBIX HICHTH(PHUKATOPOB MPOLIECCOB
ITonroroska oruera.
3ammra 1a60paTOPHON PabOTHI.

KoHTpoJbHBIE BONIPOCHI:
1. B dem 3akmroyaeTcsi OCHOBHOE HazHaueHUE Moy ia multiprocessing?
2. Jlns yero ucnonb3yercs o0bekT Pool?
3. Kakoli 00bEeKT OTBEYAET 3a CO3JaHHEe MMPOLIECCOB B MHOTOMPOLIECCOPHON 00paboTKe ¢
MTOCJICTYIOIITUM BBI30BOM MeToza start()?
4. CxosbKO CIIocO0OB 3aIycKa mpoiiecca noyiep >kuBaet Mo yas> multiprocessing?
Ha uro opuentupoBan uaTepdeiic nepenaun coodbmennii (MPI)?
6. Kakoli cTaHgapT UCHONB3yeTcs s pacnapauieInBaHus IporpamMm?

9]

4 YuyeOHO-MeTOAMYECKOEe M HHPOPMALMOHHOE o0ecneYeHue

4.1 HopmatuBHublie 10kyMeHTbl H 'OCToI

1.denepanbHBI TOCYIapCTBEHHBIN 00pa30BaTENbHbBIN CTaHAAPT BBICIIIETO 00pa30BaHMS
(YpoBeHb MarucTpaTypsl) o HampasieHuto noaroroBku 01.04.02 IpukiagHas MmareMaTuka u
UHPOpPMATHKa, YTBEPKICHHBINA MPUKa30M MUHUCTEPCTBA HAYKU U BBICILIEIO 00pa30BaHMUS
Poccuiickoit ®enepanun ot 10.01.2018 Nel3.

2. [Mpuka3z Munobpuayku Poccuu ot 09.02.2016 N 86 "O BHecennn nusmenenuii B [Topsmox
MPOBEJICHUS TOCYJapCTBEHHOI UTOTOBOI aTTecTaluy Mo 00pa3oBaTeIbHBIM IIPOrPaMMaM BBICILIETO
o0Opa3oBaHus - MporpaMMaM OakajiaBpuaTa, IporpaMMaM CIelUalIuTeTa U MporpaMmam
MarucTpaTyphbl, YTBEPKICHHBIN MTPUKa30M MHUHHUCTEpCTBa Opa3oBaHus M HAyKH Poccuiickoi
Oenepannn ot 29 urons 2015 r. N636"(3apeructpuposano B Muntocte Poccun 02.03.2016 N
41296).

3. Ilpuka3 pextopa MockoBckoro noautexuuyeckoro yausepcurera ot 01.09.2016 No 128-
O/l o BBeicHHE B ICHCTBUE MOJIOKEHUS O NOPSAIKE IPOBEACHMS TOCYAapCTBEHHON UTOrOBOM
aTTecTanuu (eaeparbHOro TOCYAapCTBEHHOTO OI0PKETHOTO 00pa30BaTEIbHOTO YUPEKICHHS
BBICIIETO 00pa3oBaHus «MOCKOBCKHH MTOMTEXHUIECKUA YHUBEPCUTETY.
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4.2 OcHoBHasi 1UTEpaTypa

1. EBtuxoB B.I'. u 1p., BICOKOTIPOM3BOIUTENHHBIC BHIYUCICHUS. - Y USOHUK TSI
BY30B. — M.: M31-B0 MOCKOBCKHUIT MOTUTEXHUUECKUH yHUBepcutet, 2022. - 323 c.

4.3 lonoiHUTEJIbHAS JIUTEPATyPa

1. EBtuxoB B.I'. Akcenepanus oOpabOTKH TaHHBIX: Y4eOHO-METOIUYECKOE mocooue /
B.I'. Etuxos, H.B. EBtuxosa, C.B. CyBopoB. — MockBa: Mockosckuii [lonurex, 2021. —137 c.

4.4 Js1eKTpoHHbIE 00pa3oBaTe/bHbIC pecypchl

1. https://online.mospolytech.ru/course/view.php?1d=6043

4.5 JIuueH3M0HHOo€E ¥ CBOOOIHO pacnpocTpaHsieMoe MPorpaMMHoe
o0ecneuyeHue

1. Onepannonnas cucrema, Windows 11 (unu Hike) - Microsoft Open License
2. OducnHeie npunoxenusi, Microsoft Office 2013 (umu Huxe) - Microsoft Open License

5 MarepuajbHO-TEXHHYECKOE O0ecIeYeHue

5.1 Tpe6oBanus K 000pyA10BAHUIO H TOMEILEHUIO /Il 3AHATHIT

JlaGopaTopHble pabOTBl M CaMOCTOSITENIbHAsE padoTa CTYJCHTOB JOJDKHBI MPOBOJUTHCS B
CIECIIMATN3UPOBAHHON ayIUTOPHUH, OCHAIIICHHONW COBPEMEHHON OPIrTEXHUKON W TMEPCOHAIbHBIMU
KOMITBIOTEPAMU C MPOTPaMMHBIM OOECIIEYeHHEM B COOTBETCTBUM C TEMAaTHUKOH H3y4aeMoro
Mmarepuana. Yuciao pabounx MecT B ayAMTOPUHU AOJDKHO OBITH JOCTAaTOYHBIM JUIsl OoOecredeHus
UHIMBUYAIbHOM paboThl CTyAeHTOB. PaGouee mMecTo mpemojaBarenst JOJKHO OBITh OCHAIEHBI
COBPEMEHHBIM KOMIIBIOTEPOM C IOAKIIOYEHHBIM K HEMY NPOCKTOPOM Ha HACTEHHBIM DKpaH, WIN
MHBIM aHAJOTMYHBIM 110 PYHKIMOHATHHOMY Ha3HAUCHHUIO 000PYI0BaHHEM.

JIeKuMOHHBIE 3aHATUS [OJDKHBI INPOBOJUTHCS B CIEHUAIM3UPOBAHHBIX ayJUTOPHUAX C
KOMILIEKTOM MYJIbTUMEAMMHOTO 000OpYyIOBaHMS W/WIIM JOCKOW AJs 3amuceidl MatepuanoB. Ywucio
pabounx MeCT B ayAUTOPUU JAOJDKHO OBITh JOCTATOYHBIM JJIs1 OOECleYeHUs WHAMBUIYAIbHOM
paboThI CTYIEHTOB.

5.2 TpeOoBaHusi K NPOrpaMMHOMY 00ecrie4eHHI0

Jlis  BBIMONHEHUS J1a0OpaTOpHBIX padOT U CaMOCTOATENBHOM paboThl HEO0OXOAMMO
CIIEAYIONIee IPOrpaMMHOE 00eCcTICUeHHE:

1. Microsoft windows.

2. Odwucnsie mpunoxenus, Microsoft Office.

3. Be06-0paysep, Chrome.

4. Microsoft Visio

Jlns mpoBeAeHUs JICKIIMOHHBIX 3aHATUH CHEIMAIBHOTO MPOTPaMMHOTO OOECTICYeHUs IS
OCBOCHHS JUCIUTUTMHBI HE TpeOyeTcsl.

6 MerToauyeckue peKOMeHAALUN

6.1 MeTonnueckne peKoOMeHIaIUN 1Sl PeNoaaBaTeJis 0 OPraHu3anun
00y4eHus1
1. Ilpy MOATOTOBKE K 3aHATHSAM CIEAyeT MPEIBAPUTEIHLHO MPOpadoTaTh MaTepHall 3aHSATHS,
npeaAyCcCMOTpEB €10 nmogady TO4YHO B OTBCACHHOC JJIs 3TOI'O BPEMSA 3aHATHA. CnezxyeT IoArOTOBUTH
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H€O6XOI[I/IMI:I€ MaTCepHualibl — TCOPCTUYCCKUC CBCACHHA, 3ada4u U Jp. HpI/I MPOBCACHUUN 3aHATHUA
clieflyeT KOHTPOJMPOBATh MOAAaYy MaTepuala U pelleHue 3aJaHuil ¢ y4eTOM Y4eOHOro BPEMEHH,
OTBCACHHOT'O AJIA 3aHATHSA.

2. Ilpu poBepke paboT W OTYETOB CIIEAYET YUYUTHIBATH HE TOJIHLKO MPABUIBLHOCTH BHITIOTHEHHS
3aJJaHui, HO U ONTUMAIbHOCTh BHIOPAHHBIX METOJOB PELIEHUS, MPABUIBHOCTh BBIMOJIHEHUS BCEX
€ro I11aros.

3. Ilpu opranu3anuu U IPOBEICHUS YK3aMEHOB B MPAKTHUKO-OPUEHTUPOBAHHOUN (hopme creayer
UCIIOJIb30BaTh YTBEPKIEHHbIE Kadeapoit MeTonnyeckne peKoMeHIalnu.

6.2 MeToanuyeckue yKa3aHus sl 00yYAKOIUXCH M0 0CBOCHUIO JUCHUIINHbBI

W3y4eHne qUCHUILINHBI OCYHIECTBIIAETCSA B CTPOIOM COOTBETCTBUU C LIEJIEBOM YCTaHOBKOW B
TECHOM B3aUMOCBSI3M Yy4eOHbIM IJIaHOM. OCHOBOH TEOPETUYECKOM TIOATOTOBKH CTYIEHTOB
ABIIAIOTCS ayIUTOPHBIC 3aHATHS, JICKLINU.

B mpouecce camocTosTeNbHONM pPAabOTHI CTYASHTHI 3aKPEIUIAIOT U YIIIyOJsIOT 3HAHMA,
IIOJIy4EeHHbIE BO BpEMs ayAMTOPHBIX 3aHATHH, 10pabaThIBAalOT KOHCIEKTHI U 3allUCH, TOTOBATCS K
NPOBEICHUIO U 00palaThIBAIOT pe3yabTaThl Ja0OPAaTOPHBIX PAa0OT, TOTOBATCA K MPOMEKYTOUHOU
aTTeCTallUH, a TAKXKE CAMOCTOATENIBHO U3Y4atoT OTEIbHbIE TEMbI yU€OHOH POrpaMMmBl.

Ha 3aHATHSAX CTYIEHTOB, B TOM YHCJE MPEAIOJAraloIUX IMPAKTUYECKYIO NEATEIBHOCTD,
OCYILECTBIISAICTCS 3aKPEIJICHUE MOJyYEHHBIX, B TOM YHCJIE U B IPOLIECCE CAMOCTOSTEIBHON PabOTHI,
3Hanuil. Ocoboe BHMMaHHe OOpalaeTcs Ha pa3BUTHE YMEHUN U HAaBBIKOB YCTAHOBJICHUS CBSI3U
HOJIOKEHUI TEOPUU C MPO(ECCUOHATBHON AEATENbHOCTBIO OYAYILEro CIeLUaIuCTa.

CamocrosaTenbHas paboTa OCYIIECTBIACTCS MHIAMBHIYadbHO. KOHTPOIB caMOCTOSTEIbHOM
paboThl OpraHu3yercs B IByX opmMax:

. CaMOKOHTPOJIb M CAMOOILIEHKA CTY/IEHTA;

. KOHTPOJIb CO CTOPOHBI ITPenoaaBaTesiel (TEKYIUH U TPOMEKYTOUHBIH ).

Texkymuil KOHTpOJIb OCYILUECTBIISETCS HA IMPAKTUYECKUX 3aHATUAX, IMIPOMEKY- TOUHBIN
KOHTPOJIb OCYHIECTBIIACTCS Ha 3a4eTe.

Kputepusimu o1leHKH pe3yJIbTaTOB CaMOCTOSATEIbHOM pabOThI CTYICHTA SBISIIOTCS:

. YPOBEHb OCBOCHHSI CTYJICHTOM Y4eOHOTO MaTepuara;

® YMCHUA CTYACHTA HCIOJIB30BATb TCOPCTUYCCKHUC 3HAHHA TIIPU BBIIIOJHCHUU
NPaKTUYECKHX 3a/1a4;

. c(hOpMUPOBAHHOCTH KOMIICTCHIIN;

. odopmIleHHe MaTepuaia B COOTBETCTBUH C TPEOOBAHUSMH..

7 @oHI OLEHOYHBIX CPEACTB

7.1 MeToabl KOHTPOJISI M OLIEHMBAHUSA Pe3yJbTATOB 00y4YeHM s
B npouiecce 06yueHust HCMOIB3YIOTCS CIIEAYIOIINE OLIEHOYHbIE (POPMBI CAMOCTOSTEINHHON
paboThI CTYIEHTOB, OLIEHOYHBIE CPECTBA TEKYIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHBIX
aTTeCTalUN:
® BBINOJHEHUE JaOOPATOPHBIX padoT;

® 3a4cCT.

7.2 lllkajia 1 KPpUTEPHUHU OLEHUBAHUS Pe3yJIbTATOB 00y4YeHUS

[Tokazarenem oleHMBaHUS KOMIIETEHLIMI Ha pa3IMYHbIX dTanax ux GopmMupoBaHus
SBJISIETCS JOCTIKEHNE 00yYalOIIMMUCS TUIAHUPYEMBIX PE3yJIbTaTOB 00YUEHUS MO AUCLUILIIHNHE.

IToxa3artensn Kpurepuu oueHnBanus
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2

3

4

5

VYK-1. CnocobGeH ocymiecTBIsATh KPUTHYECKUH aHAIN3 TPOOJIEMHBIX CUTyalluii Ha OCHOBE

CHCTEMHOTO TTOAX0/1a, BEIPA0AThIBaTh CTPATETHIO IEHCTBHI

VK-1.1. 3uats:
METO/IBI
CUCTEMHOTO U
KPUTHYECKOTO
aHaJIN3a; METOAUKHI
pa3paboTku
CTpaTeruu
IEUCTBUN I
BBISIBIICHUS U
peleHus
poOJIeMHOM
CUTYaIlUH.
VK-1.2. Ymers:
MPUMEHSITh METOJIbI
CUCTEMHOT'0
MoJIX0/1a 1
KPUTHYECKOTO
aHanM3a
pOOJIEMHBIX
CUTyalui;
pa3pabaThiBaTh
CTpaTeruio
JIEHCTBHH,
MPUHUMATH
KOHKPETHbIE
pelIeHus TSl ee
peanuzanuu

OO0yygaromumiics
JEMOHCTPHPYE
T TIOJTHOE
OTCYTCTBHE
WIn
HEJI0OCTaTOYHOE
COOTBETCTBHUE
MaTepuany
JUCITATITUHBI
3HAHU,
YKa3aHHBIX B
WHINKATOpaX
KOMIIETEHINI
JUCITUTLIAHBI
«3HaTh» (CM.
m. 3).

OO0yyvarommiics
JIEMOHCTPUPYET
HETIOJTHOE
COOTBETCTBHE
CJEYIOIIUX
3HAHHW,
YKa3aHHBIX B
WHJUKATOpax
KOMIIETEHIN I
JHCIHATIINHEI
«3HaTb» (CM. 1.
3).
Honyckarorcst
3HAYHMTCILHBIC
OIIINOKH,
MPOSIBISIETCS
HEJIO0CTATOYHOCT
b 3HAHUH, 10
pany
MoKa3aTeei,
oOydJarouics
HCIBITEIBACT
3HAYUTEIbHBIC
3aTpyAHEHUS
npu
ONEepUPOBAHUU
3HAHUSIMU TIPU
UX TMEPEeHoce Ha
HOBBIC
CUTYaIHH.

OO0yyvaromumiics
JEMOHCTPHUPYET
YaCTUYHOC
COOTBETCTBHE

[ (S13% (0111504
3HAHHWM,
YKa3aHHBIX B
WHNKATOpaX
KOMIIETEHIN I
JUCITATLTAHBI
«3HaTb» (CM. 1.
3). Ho
JIOTTYCKAIOTCS
HE3HAYHUTEIIbHBI
€ OIINOKH,
HETOYHOCTH,
3aTpyIHECHHS
npu
AHAJTNTHYCCKHUX
oTiepaIusXx.

OOyyvarormmiics
JIEMOHCTPHPYET
MOJIHOE
COOTBETCTBHE
CIICTYIOIINX
3HAHWMH,
YKa3aHHbBIX B
WHIUKATOpaXxX
KOMIIETEHIINH
JTUCIUATUTHHBI
«3HaThy (CM. II.
3). CBobOoaHO
oTnepupyeT
IPUOOPETEHHBIM
Y 3HAHHSIMH.

OIIK-1. CniocoGeH pemaTh akTyajlbHbIE

3amaun (PyHIAMEHTATBLHOW U MIPUKIIATHON MaTeMaTHUKN

OIIK-1.1. 3Hars:
MaTeMaTHYECKHE,
€CTeCTBEHHOHAYYH
bIC M COIMATIHHO-
YKOHOMHUYECKHE
METO/IBI JIsI
UCTIOJIh30BaHUS B
npodecCHOHATBLHOM
JeSITeTbHOCTH
OIIK-1.2. YmeTs:
peraTh
HECTaHIapTHBIC
pohecCHOHATBLHBI
€ 3agaud, B TOM

OO0yuarommiics
JEMOHCTPHUPYE
T TIOJTHOE
OTCYTCTBHE
HIIN
HEI0CTATOYHOC
COOTBETCTBHE
MaTepuanty
JMCITUTLIHHBI
3HAHHWM,
YKa3aHHBIX B
WHJIUKATOpax
KOMIICTECHITHI
JMCITUTLIHHBI

OO0yuaromuiics
JEMOHCTPUPYET
HETIOJTHOE
COOTBETCTBHUE
CIIETYIOIINX
3HAHU,
YKa3aHHBIX B
WHNKATOpaX
KOMIIETEHIN I
JUACITUTIIAHBI
«3HaTh» (CM. II.
3).
Honyckarorcest
3HAYUTEIbHBIC

OO0yuarommiics
JEMOHCTPHUPYET
YaCTHYHOE
COOTBETCTBUE
CIICTYIOIINX
3HAHU,
YKa3aHHBIX B
WHNKATOpaX
KOMIIETEHIN I
JHCIHATIIHHBI
«3HaTh» (CM. II.
3). Ho
JIOTTYCKAIOTCS
HE3HAYUTEIHHEI

OO6yuarommiics
JEMOHCTPHPYET
MOJIHOE
COOTBETCTBHUE
CIIETYIOIINX
3HAHUMH,
YKa3aHHBIX B
WHAKATOpaxX
KOMIIETEHIIN I
JUCIUILTAHBI
«3HaTb» (CM. II.
3). CBoboaHO
OTIepUPYET
PpUOOPETEHHBIM
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Yuclie B HOBOM MU
HE3HAKOMOU cpene
n B
MEKIUCIUTIIIMHAPH
OM KOHTCKCTE, C
MIPUMEHEHUEM
MaTEMaTHYECKUX,
€CTECTBEHHOHAYYH
BIX, COIIMAILHO-
SKOHOMHMYECKHX U
pohecCHOHATBHBI
X 3HAHHUHI

«3HaTBH» (CM.
m. 3).

OIIMOKH,
MIPOSIBIISIETCS
HEIO0CTAaTOYHOCT
b 3HAHUH, MO
pAny
ToKa3areliei,
oOyyaromuiics
HCITBITHIBACT
3HAYUTCJIIBbHBIC
3aTpyIHECHHS
npu
OTICPUPOBAHUU
S3HAHUSAMU IIPpU
WX TIEPEHOCe Ha
HOBBIC
CUTYaIINH.

€ OIINOKH,
HETOYHOCTH,
3aTpyIHEHUS
pH
AHAJIUTUYCCKUX
orepaIusx.

U 3HaHUAMU.

OIIK-2. CiocoOeH COBEpIIeHCTBOBATh M PEATM30BbIBATH HOBBIE MATEMATHICCKHUE METOIbI
PCHICHUA MMPUKIIAIHBIX 3a/1a4

OIIK-2.1. 3natsb:
HOBEBIC
COBpPEMEHHEIE
MaTeMaTHYECKUE U
€CTECTBCHHOHAYYH
BI€ METOJIBI JUIs
pelIieHus
NPUKIIAJTHBIX 33124
U VCTIOJIb30BaHUS
uX B
npodecCHOoHATBLHOM
JeSITeTbHOCTH
OIIK-2.2. YMmeTh:
000CHOBBIBaTh
BBIOOp HOBBIX
COBPEMEHHBIX
MaTEeMATHYECKHUX U
€CTeCTBEHHOHAYYH
BIX METOOB IS
pereHus
NPUKIIAIHBIX 33134
U MCIIOJIb30BaAHHS
uX B
npodeCCHOHATBHON
JESITEIIbHOCTH

OO6yuaronuiics
JIEMOHCTpUpYE
T MOJIHOE
OTCYTCTBHUE
R0
HEJI0CTAaTOYHOE
COOTBETCTBHUE
Marepuary
JACITUTITUHBI
3HAHU,
YKa3aHHBIX B
WHIUKATOpax
KOMITETEHITU A
JHUCIUATIINHBI
«3HaTBH» (CM.

m. 3).

OO6yuaronuiics
JTEMOHCTPHUPYET
HETIOJTHOE
COOTBETCTBHE
CJEYIOIIUX
3HAHHW,
YKa3aHHBIX B
WHIUKAaTOpax
KOMIIETCHITUM
JUACITUTIIAHBI
«3HaTh» (CM. II.
3).
Honyckarorcst
3HAYUTEIbHBIC
OIIIMOKH,
MIPOSIBIISIETCS
HEJIOCTaTOYHOCT
b 3HAHUH, 10
pAny
ToKa3areliei,
o0yyaromuics
HCITBITHIBACT
3HAYUTEIIbHbBIC
3aTpyIHECHHS
npu
OTICPUPOBAHUU
3HAHUSIMH TIPU
WX TIEPEHOCe Ha
HOBBIC
CUTYaIIH.

OO6yuaronuiics
JEMOHCTPHUPYET
YaCTUYHOC
COOTBETCTBHE

[ (S13% (0111504
3HAHHWM,
YKa3aHHBIX B
WHIUKAaTOpax
KOMIIETCHITUM
JTHACITUTLIAHBI
«3HaTh» (CM. II.
3). Ho
JIOTTYCKAIOTCS
HE3HAYNTEIIbHBI
€ OIINOKH,
HETOYHOCTH,
3aTpyIHEHUS
npu
AHAJTUTHYCCKUX
oTIepaIusX.

OOyuaronmiics
JI€MOHCTPHUPYET
MOJTHOE
COOTBETCTBHUE
CIICTYIOIINX
3HAHWMH,
YKa3aHHBIX B
MHMKaTOpax
KOMIIETCHIU I
JUCIUIUTAHBI
«3HaTb» (CM. II.
3). CBobGoaHO
onepupyer
pUOOPETEHHBIM
Y 3HAHUSIMU.
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7.3 OueHo4HbIe CPeACTBA

7.3.1 IlepeueHb OLIEHOUHBIX CPEACTB

HaumenoBanue [IpencraBnenue
Ne OICHOYHOTO Kpatkas xapakTepucTiKa OlleHOYHOTO OICHOYHOTO
OoC cpencTBa CpeacTBa cpencrea B ®OC
CpencTBo KOHTPOJISI, OPTAaHM30BAHHOE KaK
MIpE3eHTaINsI 00yJalOIUMCS Pe3yJbTaTOB
YcTHbIi onpoc / BhINIONIHEHUST KypcoBoro npoekra ¢
. KoHnTponbHbie
1 cobecenoBaHue, JEMOHCTpAIMEH HATJISTHBIX MaTePHUAIIOB
(YO) Y OTBETOB Ha BOMPOCHI MEeIarornuecKux BOTPOCHT
pabOTHHUKOB (pabOTHHKA) HA TEMY
JOKJIana, TeMe, mpobiIemMe u T.11.

7.3.2 IIpomexyTouHas aTTeCcTalus

[IpomexyTouHas arrecTanus o0yyaronuxcsa B (opme 3aueTa MPOBOAUTCS MO pe3yjbTaTam
BBIMIOJTHEHUSI BCEX BUIOB Y4eOHOH paOOThI, MPEeIyCMOTPEHHBIX Y4YEOHBIM IIJIAHOM IO JaHHOU
JTUCIUIIIMHE (MOIYIIO), TPU 3TOM YUUTBIBAIOTCS PE3YIbTAaThl TEKYILIETO KOHTPOJISl YCIIEBAEMOCTH B
TedeHue cemectpa. OIEHKa CTENEHH IOCTHXKEHHS OOYyYaloUIMMHUCS IUIAHUPYEMBIX DPE3YJIbTaTOB
O6y‘-IeHI/I5I 10 AJUCLHUIIIINHE (MOI[y.HIO) MNpOBOAUTCA MNPCIOAaBaTCiiCM, BCAYUIUM 3aHATHUA 110
JUCUUILTMHE (MOAYII0) METOAOM SKCIEPTHOM olleHKH. [10 nToram mpoMexyTo4HOM aTTecTaluu mno
JTUCITUTIIIMHE BBICTABIISIETCS OLIEHKA «3aYTCHO», HE 3aU4TEHOY.

K npomexxyToyHON aTTecTaluy IOMYCKAIOTCS TOJIbKO CTYACHTHI, BHIIIOJIHUBILINE BCE BUIIBI
yaeOHOMH paboTHI, MIPETYCMOTPECHHBIC paboueit porpamMmoit o JTUCITUTITHE
«BBICOKOTPON3BOAUTENBHBIE BHIYMCICHUS» (YKA3bIBAETCSl YTO MMEHHO — MPOILIH MPOMEKYTOUHBIN
KOHTPOJIb, BBITIOJIHWIN JJab0paTOpHbIE pabOTHI, U T.JI.)

[Ixana Onucanue
OIIEHWBaHU
3adreHo BrimorHeHBI Bee BUIBI YIeOHOH paOOTHI, IPEeIyCMOTPEHHBIE YICOHBIM TIAHOM.

CTyneHT N1eMOHCTPUPYET COOTBETCTBUE 3HAHUI, YMEHHH, HABBIKOB IIPUBEICHHBIM
B TaONUIaX TOKa3aTelel, onepupyeT NpHOoOPEeTeHHBIMU 3HAHUSIMH, YMEHHUSIMH,
HaBBIKaMU, IPUMEHSET UX B CUTyallMsIX MOBBIILIEHHOH cioxHocTH. [Ipu 3TOM
MOTYT OBITh JIOIYIIEHB! HE3HAYUTEIbHBIE OIINOKN, HETOYHOCTH, 3aTPYAHCHUS
MIPHU AHAIUTUYECKHX OIEpaLUaX, NEPEHOCE 3HaHUI 1 YMEHHUI Ha HOBBIE,
HECTaH/IapTHbIE

CUTYyaLluu.

He 3aureno He BoimosnHeH oguH winm 6ojee BUIOB yUeOHOH paboThl, MPEeTyCMOTPEHHBIX
yueOHBIM T1aHOM. CTyZIEHT AEMOHCTPUPYET HETIOJIHOE COOTBETCTBUE 3HAHUIA,
YMEHHIA, HABBIKOB MTPUBEICHHBIM B TA0JIHIIaX TOKA3aTEIeH, JOMYCKAIOTCS
3HAYUTENbHBIE OIINOKH, MIPOSBISAETCS OTCYTCTBHE 3HAHWH, YMEHHIA, HABBIKOB IO
psAny noKa3aTenel, CTyIeHT UCIIBITBIBAET 3HAUYNTENbHBIE 3aTPyAHEHUS IPU
OTIEpUPOBAHUY 3HAHUSAMHU M YMEHHUSIMH MTPH WX MTEPEHOCE HAa HOBBIE CUTYAIIHH.

7.3.3 IlpuMepHBIii IepeueHb BOPOCOB K 3a4eTy M0 KypCy
1. I'te ucnonb3yroTes U MPUMEHSIFOTCS METOBI BBICOKOITPOU3BOIUTENLHONW 00pabOTKH
JaHHBIX?
2. Kakoii mokazaTelp SBISETCS CYIIECTBEHHBIM ISl BBIUMCIUTENBHBIX CUCTEM?
3. Kakyro cuctemy NpuHATO Ha3bIBaTh BHIYUCIUTENBHBIM KilacTepoM Beowulf?
4. TlossicauTe Ha3HAYCHUE TOHATHS «(IIOTICY.
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5. Yto HUCIOJIB3YIOT JIA OIPCACIICHUSA MPOU3BOAUTCIILHOCTU KOMHBIOTepOB?

6. B ueMm 3akmrouaercd 3axkoH AMpgaia?

7. B uem 3akmtouaercs 3akoH ['yctaBcona-bapcuca?

8. Packpolite coaeprkanue 3akoHa Mypa 1 IpoaHaIU3UPYHTE €ro.
9. Uto Takoe cynepKomnboTephl?

10.
1.
12.
13.
14.
15.
16.
17.
18
19.
CHUCTEMBI?
20.
CHCTEMBI?
21
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
CHCTEMa.
33.
CHCTEMBI.
34,
35.
36.
37.
38.
39.
40.
bigdata.gz

orepaIyy.

41.

B ueMm cocTouT Ha3HaYeHUE BBIYUCINUTEIBLHOTO KilacTepa?

HazoBute ocHOBHBIE oTiMuus cynepOBM ot maitHppema.

Kaxkoit mpoeKT myOIMKyeT akTyalbHBIN MTePEYCHb CYITEPKOMITBIOTEPOB?
Kakoii koMIbrOTEp SABIISIETCS JTUAECPOM CPEAU CYNEPKOMITBIOTEPOB?
HazoBuTe 0OCHOBHBIE XapaKTEPUCTUKHU CylepKOoMIIbIoTepa Dyraky.
[lepeuncnure obaacTv MPUMEHEHHSI CYTIEPKOMITBIOTEPOB?

Ha yeM 0CHOBBIBAETCSI CTEK BBIYUCIUTEIBHBIX TEXHOIOTHNI?

Yro noHnMaeTcs noa pacupCacjICHHbIMU BBIYHUCIIEHUIMU?

. laitTe oOmiee onpeeneHrne MacIITabUPyeMOCTH BBIYUCITUTEIFHOM CHCTEMBI?

Yto BBl NOHHMACTE nmoag TroOpHU30HTaJIbHBIM MaCH_ITa6I/IpOBaHI/IeM BBIYHCIIMTCIIHHOM

YUro BBl IIOHMMAacCTE moa BEPTUKAIBbHBIM MaCI_HTa6I/IpOBaHI/IeM BBIYMCITUTEIILHOM

. IlosicauTe crioco0 opraHu3aIy NapauieIbHbIX BRIYUCICHUN.

UTO OTHOCHUTCS K HICTOYHUKAM OOJIBIITNX HAOOPOB JaHHBIX?
Jaiite onpeseneHne NOHITUIO «OOIbIIINEe JAHHBIEY.
JlaiiTe XapaKTEepUCTUKY 00JIAYHBIM BBIYUCIICHUSIM.
JlaiiTe XapakTepUCTUKY OCHOBHBIM MOJIENIIM 00CTY>KUBaHUS.
Urto npeacTasisieT co00it BUPTyaabHasl BHIYUCIUTEIIbHAS MallliHA?
JlaiiTe onpeneneHne NOHITHIO «TYMaHHbIE BEIYMCIICHUS.
B yem 3ak04aroTCs OTIMYUN TYMaHHBIX BEIYUCICHUH OT 00JIaYHBIX ?
JlaiiTe onpeneneHue NOHITHIO «TPAHUYHBIE BHIYUCICHUSY.
Kakue TpeboBaHus MPEIBIBISIOT K TPAHUYHBIM BBIYUCICHUSIM?
OxapakTepu3yiiTe pacnpeeeHHbIe BIYUCIICHHUS.
JlaliTe HECKOJBKO OINpENENCHU TOHATHUIO «paclpelesieHHass BbIYUCIUTEIbHAS

Kakme oTnmmuuTensHBIE IMPHU3HAKN XapPaKTCPU3YIOT paCHIpPCACIICHHBIC BBIYHUCINTCIBHBIC

Uto Takoe cynepcKalsipHOCTb S/Ipa BHIYUCIUTEIbHOW CUCTEMBI?

B xakom BHie MOKET OBITH ITpPeJICTaBlICHa BU3yalu3alus mapauiean3ma?

[TpuBenuTe KpaTKylo XxapakTepucTuky miardopmsl Apache Hadoop.

SBnsercst mu mnardopma Hadoop MoHONMMTHOM (HeaeanuMoit), 000CHYHTE CBOM OTBET.

B vem 3akmouarorces ocobeHHocTH (aiiinoBoit cucrems HDFS?

OnumuTe anropuT™Mbl TEXHOJIOTHH 00padoTku nanHbIXx MapReduce.

N3BectHo, uTo B (haitne konduryparuu Hadoop 3aman pasmep Omoka 64 Mb. ®aiin
3anumaeT 1 I'b mecra B HDFS. Jlannsiii daitn Obu1 BeIOpan st Heko MapReduce
CKOJIBKO ManmepoB OyieT co3aHo Jisi 00paboTKH 3TOTro daina?

Jnst gero cinyxut unrepdeiic nepenaun cooduienuii (Message Passing Interface, MPI)?

[Ipoananuzupyiite cxemy paOOTBHI.

42.

B uyem cocrout HazHaueHHe mHapaysienbHOW BHpTyanbHOM MamuHbl (Parallel Virtual

Machine, PVM)? [Ipoananu3upyiite cxemy pabOThI.
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43
44
45
46
47
48
49

. UTo MOHUMAIOT O] €IMHOM onepannoHHou cuctemoi (Single system image, SSI)?

. [losicHUTE OCHOBHBIE OTINYHS U IOCTOMHCTBA KOMITUJIITOPOB U UHTEPIPETATOPOB.

. Ha3oBuTE OCHOBHBIE TUIIBI HHTEPIIPETATOPOB.

. HazoBuTE OCHOBHOE Ha3HAUEHUE TPAHCIIALUU IPOTPaMMBI B OaiiT-KO/I.

. Uto takoe PVM u Kak He myTarh napauiesiu3M ¢ UHTEpHpeTanuen?

. UTO OTHOCHUTCSI K M3BECTHBIMH BUPTYaTbHBIMH MalmmHamMu Python?

. HazoBuTe u oxapaktepusyiite Haubosiee pacnpoCcTpaHEHHYIO, ITAIOHHYIO pealln3aliio

A3bIKa porpaMmupoBanus Python.

50.
51.
52.
53.
54.
55.
56.
57.

58

59.
60.
61.
62.
63.
64.
65.
66.
67.
68.

Conda.

69.
70.
71.
72.

73

UTO OTHOCHUTCS K aKTyaJIbHOM 3a7a4e 11 BBICOKOIPOU3BOAUTEIbHBIX BIUUCICHUIN?
Yro aBnsiercs anbrepHatuBoir CPython?
Uro nonnmatot nox JIT — (Just-in-time compilation)?
YTo MOHMMAIOT TOJ] UHTEPAKTUBHON 000J104YKO# si3b1Ka Python?
B uem 3akmouaercs napauienusm [Python?
Packpoiite yaukanbHbie XapakTepuctuku [Python?
OxapakTepu3yiTe BeO-NPUII0KEHHUE C OTKPHITHIM UCXOIHBIM KosioM Jupyter Notebook.
[Tosicaute nocronncTBa u HenoctaTku Jupyter Lab B cpaBHenun ¢ Jupyter Notebook.
. HazoBuTe u oxapakTepu3yiiTe MHOTOIIOJIB30BaTENBCKYIO Bepcuto Jupyter Hub.
C moMOIIbI0 KaKMX CEPBUCOB MIPOU3BOIST Pa3BEPTHIBAHIE HHTEPAKTUBHBIX CPE/?
J1J1s1 9eT0 UCTIONB3YIOTCS BUPTYaAIbHBIE OKPYKEHUS?
BupryansHoe OKkpyXeHHE — 3TO?
B yewm 3akmoyaroTcs Ha3HAYCHUS BUPTYaIbHOTO OKPYKEHUS?
Uro Takoe Virtualenv u 115 9ero ucmoab3yercs?
Kaxue koMaH bl HY’KHO BBIIIOJHUTD IS CO3JaHMs BUPTYaJIbHOTO OKPYKEHUs?
Y10 MOXKHO OTHECTH K HEIOCTaTKaM virtualenv?
CKOJIBKO M KaKue croco0bl 3apKCUpOBaTh BEPCUU TTAKETOB B (pailyl CyIIeCTBYIOT?
Uro Takoe VirtualEnvWrapper?
OxapakTepu3yiTe KpoccIulaT(OpMEHHBII MEHEIKEep 3aBUCUMOCTEH U OKpYKEHUI

UTOo MOXKHO OTHECTH K JOCTOMHCTBaM H Hegoctatkam Conda?

UYro Takoe Pipenv?

Kaxkue npobnemsr virtualenv u conda mo3Bossiet pemuts Pipenv?

Uro npeacrasnseT u3 ceds cuatakcuc Pipfile?

. IlpuBenuTe mpumep U JHaiiTe XapaKTEPUCTUKY CHUCTEMbI OTCIEKHBaHUS Ne()EKTOB U

U3MEHEHUN?

74

. UTo sABIsIETCA TEKCTOBBIM q)OpMaTOM, MnpeaHa3HAa4YCHHbIM JJI1 obMeHa JaHHBIMU B CpCIC

Jupyter? B uem 3akiouaroTcst €ero BO3MOXKHOCTH?

75
76
77
78
79
80
81

. HazoBuTE OCHOBHBIE BOBMOYKHOCTH M HA3HAYEHUE UHTPOCTICKIIUU.

. KakoBo HazHaueHune Moy sys?

. B uem 3akmrouaercs Ha3HaueHue JUHTEPOB? [IpuBenuTe mpumMep NporpaMmal.

. Kakoit muaTep Python Mo>kHO Mcmonbs30Bath 1 penaktopa Vscode?

. Uro Takoe aBTohopmaTeps?

. B uem 3akmrouaercs ocHOBHas 3aj1ada cranaapra PEP8?

. IlpuBenute mnpuMepsl W OXapaKTEpU3yHTe H3BECTHbIE (PPEHMBOPKH TECTUPOBAHHS

IpOTrpaMMHOTO0 Koja si3bika Python Ha ommoOku.

82

. Kakme xomanapl wuHTepakTHBHOW oOomouku I[Python MoxHO wncnonb3oBatTh s

M3MEPEHUS IPOU3BOAUTEIBHOCTU IPOrPAMMHOIO KoJa?
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83. Uto Takoe Taiimunr? Kakoit onepatop orBeuaet 3a Taiimunr B [Python?

84. Kakue u3 omnmuii timeit sBIAIOTCS HanOOJIE€ UCTIONb3yEMBIMU?

85. Kakue omnmum omeparopa %xmode MO3BOJISIOT KOHTPOJIUPOBATH OOBEM BBIBOJAUMOM
UH(OpPMALIUU TIPU BOSHUKHOBEHUU UCKITIOUEHUS?

86. [lepeuncnure KOMaH Ibl, UCMOIb3YIOUIUECS 111 HHTEPAKTUBHOM OTIAJKH.

87. IlpuBeauTe MpUMEPHI M OXapaKTEPU3YHTE U3BECTHBIC OTJIAIUUKH s Python.

88. Uro Takoe mpodumupoanue? Kakyro wHOpMaIuio MNpeaocTaBisItOT Mpodaiiaepbl
aJTOPUTMOB?

89. Kakue 61OaMOTEeKH WM MOIYJIH Ui NpOoGUINPOBAaHUS aJITOPUTMOB Bbl 3Ha€TE U B UeM
3aKJII0YAeTCsl UX Ha3HaueHue?

90. [nst uero cimykut 6ubanoreka Dask B mapanienbHBIX BEIUUCICHUSX ?

91. B ueM 3akirouaeTcsi 0cOOCHHOCTh HHTerpanuu Dask u npyrux 6ubnuorek?

92. Kak Bu3yanu3upoBaTh BBIYMCIUTENbHBIN rpad? Kakue OHONMOTEKHM M YTUIHUTHI
HEOOXOIUMBI I DTOro?

93. Jlnsa wero cinyxut pyukmus ProgressBar() onbnmorexn Dask?

94. Jlnsa gero cinyxut kiacc Dask.diagnostics 6ubmuorexkn Dask?

95. Kakyro undopmaruio npeaoctapisitoT kinacchl Profiler, ResourceProfiler u CashProfiler
oubmuorexku Dask?

96. Kakyro mHpopManuio MOTYT NpPeAOCTaBUTh MHTEPAaKTHBHBIC nuarpammbl Bokeh mpu
UCTONb30BaHuu ux ¢ Dask?
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