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00pa3oBaTeNbHOIO CTaHAapTa BHICIIET0 00pa3oBaHHs MO HamparieHUIo moaroroBku 03.04.02
O®uzuka (ypoBEeHb MAarucTpaTypbl), YTBEpP)KIEHHOTro mpukazom MwunHoOpHayku Poccum ot
07.08.2020 Ne 914

PABOUYVYIO ITPOT'PAMMY paspabotaiiu
KaHAUJAT (PU3HKO-MaTeMaTHYECKUX HAYK
JIOLEHT

A

O4YaHOB
HCCIICB

> >

A.
B

A




1. MecTo 1 poJb AMCHMILTHHBI (MoaYyJisi) B cTpykType OITOIT

Hucuumnuna «KoMnploTepHble TEXHOJIOTHM» BXOTUT B 00s3aTenbHyI0 4acTh bioka 1
«ductumummael - (MOyIM) OCHOBHOW 00pa3oBaTelbHOW MPOTpaMMbl TI0 HAMPaBICHHOCTH
(mpodmio) moaroroBku «®PuU3MKa COJHEYHO-3€MHBIX CBS3€i» HampaBiIeHUS IMOATOTOBKHU

03.04.02 dusuxka.

[IpenmectByronue MUCHUIUIMHBI TMPEABIAYIIET0 YpPOBHS 00pa3oBaHHsA, HA KOTOpBIE
JMaHHas TUCIUIUTMHA omupaeTcs: MadopmaTuka.

[Tocnenyromue

HEOOXOIUMO:

«MartemMaTuyeckue

IUCLUMIUIMHBL, IS
METObI

KOTOPBIX
o0paboTku

OCBOEHHE [JAaHHOW JUCIUILIHMHGI
IKCIIEPUMEHTATBHBIX  JTAHHBIX ),

«BBenenue B TexHonoruu bonpmmx JlaHHBIX», Mpou3BoacTBeHHAs npakTuka (HUP).

Ienp0  AUCHUIIIMHBI

2.

«KomnbroTepHbIe

TCXHOJIOT UM

ey 1 3a1aum TUCHUILIAHBI (MOYJIA)

aBIseTcs  (hOpMHpPOBAHUE

CUCTCMHBIX OCHOB HCIIOJIB30BaAHUSA KOMIIBHOTCPHBIX TEXHOJIOTHH B Hay‘IHO'HCCHG,Z[OBaTGHLCKOP'I
ACATCIIBHOCTH,; H3YYCHUC OCHOB QJIT'OpUTMU3ALNUU, d)OpMHpOBaHI/Ie HAaBEIKOB B 00J1acTH

NpPOrpaMMHUPOBaHUS M pa3pabOTKU MPOrpaMMHOTO OOECIEYeHUs B

MPEeIMETHOM 00JIaCTH.

COOTBGTCTBYIOIHGﬁ

3anayaMu JUCHUILIUHBI « KOMITBIOTEPHBIE TEXHOJIIOTHN SBIISAETCS:
® TIOHMMaHUE KOHIENTYAJIbHBIX TOJOKEHHI B 00JaCTH KOMITBIOTEPHBIX TEXHOJIOTHIA;
® TIPAKTUYECKOE NPUMEHEHHE TEOPETHUYECKUX IMOAXOI0B MpU pPa3zpaboTKe MPOrpaMMHOTO
o0ecrnevyeHns B paMKax Hay4HO-HCCIIEA0BATEIbCKOM 1eATeIbHOCTH;

® OBJIaACHUC TCXHHUYCCKHMMHU HaBbIKAMH,

CBA3aHHBIMHU C HCIIOJIB30BAHUEM COBPEMCHHBIX

KOMITBIOTEPHBIX CPENICTB MOJCIMPOBAHMs, 00pabOTKH M aHaIM3a HHPOPMAIIUH, B TOM YHCIIE
HaOJII0AaTEeNIbHBIX TaHHBIX.
3. TpeOoBaHus K pe3y/IbTaTaM OCBOCHHUS AUCHUILUINHBI (MOLYJIs1)

[Ipouecc w3ydyeHUs AUCUUILIAHBI

«KOMHI)IOTepHI)Ie TCXHOJIOTHHN»

HampaBlIeH Ha

dbopmupoBanue cueayroumx kommereHiuid B coorBerctBuM ¢ OIIOIl mo HampaBieHHIO
noarorosku 03.04.02 dusuka:

Komnerenuuu

NuaukaTopsbl 10CTHKEHUS
KOMIIETeHIIUH

IInanupyemsle pe3yJibTaThl
00y4eHHUsI MO0 AUCUMILINHE

OIIK-3.  Cmnocobex
OPUMEHSTh 3HAHUS B
obmnactu
UH(POPMALIMOHHBIX
TEXHOJIOTHIA,
UCII0JIb30BaTh
COBpPEMEHHbBIE
KOMIIBIOTEPHBIE CETH,
pOoTrpaMMHBbIE
MPOIYKTHI U PECYpPChI
UH(POPMAIMOHHO-
TEJIeKOMMYHHUKAIMOH
Holl cetn "MHTepHeT"

(manee - CeTh
"Unrepuer") hilag:|
perreHus 3aaq
npodecCHoHaNBHOM

ESTENLHOCTA, B TOM
YUCJIC HaAXOOAIIUXCS
3a npeieaMu

N 1. Coop u cucremaruzanus
HAyYHO-HCCIIeI0BATENIbCKON
uH(pOpMaLIUU O

3HaTh  COBpPEMEHHBIE  CpE/ICTBA
MOJIyYeHHUs, XpaHEHUs, U 00pabOTKU
Hay4yHOU MHpopManuy;

paccMaTpUBaeMOM 00bEKTE YMmers  monydaTh, XpaHUTh WU
WJIU SBJIEHUU C 00pabaThiBaTh HAaY4YHYIO
MCII0JIb30BaHNEM UHpOPMAILIHUIO;

MH(OPMaLMOHHBIX Baapers cpencTBamu XpaHeHMs,
TEXHOJIOTMH B paMKax 3a7a4 MOJIy4yeHus: U 00pabOTKU HAyYHOH
MpeIMeTHOM 00acTH; nH(pOpMaIINU.

NI 2. Kputndeckas oneHka 3HaTHL  OCHOBHBIE  COBpPEMEHHBIE

JIOCTOBEPHOCTH IOJIY4EHHOU
Hay4HO-UCCIIEN0BATEIbCKOMN
uH(pOpMaLINHU O
paccMaTpUBaeMOM 00bEKTe
WJIU SIBJICHUY;

poOJeMbl U HOBEHIINE JOCTHKEHUS
MpeIMETHOM 00JIacTH.

WJI 3. Mcnonp3oBanue
COBPEMEHHBIX KOMITHIOTEPHBIX
cpencTB 0OpabOTKH U aHaTN3a
uHpopmanuu st
000CHOBAHHMS IOAX0I0B K

3HaTh 6a30BbIe HPUHIUITBL
MIOCTPOCHUS aJITOPUTMOB, OCHOBHbBIE
QITOPUTMUYECKHE KOHCTPYKLHUU U
CTPYKTYpbl COBPEMEHHBIX JIaHHBIX;
OCHOBHBIE TOJIXOABI K pa3paboTke
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npogrITbHON pEUICHUIO 3a/1a4 MPEIMETHOM
IIOATOTOBKH; 00JacTy B paMKax
paccMaTpuBaeMoro oobeKTa
WIH SIBJICHUS;

MIPOTPaMMHOTO obecrieueHus,
OCHOBHBIC nmapaaurmal
POTPaMMHUPOBaHUS, UX JIOCTOMHCTBA
Y HEIOCTATKH;

Biajers HaBbIKAMH HCIOJIB30BAHUS
SA3BIKOB  IIPOIPAMMHUPOBAHUS  IIpU

MIPOrpaMMHOTO 00ecIIeueHUs
JUIsl pelieHus IpoosieM B
paMKax Hay4HO-
HCCJIEI0BATENILCKHUX 3a7a4 B
TOM YHCJIC 33]1a4 00pabOTKH
HaO0II0aTENbHBIX JaHHBIX.

pa3paboTke IIPOrPaMMHOTO
obecIreyeHus; HaBBIKaMU
AJITOPUTMU3ALNY;
N 4. Ilpumenenue Ha 3HaTh METOABl  pa3paboTKH
IPAaKTUKE METO/I0B U 3 GEKTUBHBIX AJITOPUTMOB; MOAXOJbI
ITOPUTMOB pa3padOTKH pa3paboTKu IIPOrPaMMHOT0

obecreueHust C y9eToM 0COOCHHOCTEH
peIMETHOM 00JIacTH;

YMeTh  NPUMEHATH  TOJYYCHHBIC
3HAHUS JJIS PEIICHUSI MMOCTABIICHHBIX
aKTYaJIbHBIX 3a/la4 B CBOCH HAy4HO-
UCCIIEIOBATEIBCKON padoTe;

Baaxers HaBbikamu  pabOTBI ¢
TIPHUKJIaTHBIMH aCTICKTaMH
IKCIEPUMEHTATBHOM u
TEOPETUYECKOW (DM3HMKH, METOJaMHU
00paboTku AKCIIEPUMEHTAJIbHBIX
JTAHHBIX.

4. O0beM IMCHUILIMHBI (MO1YJ151) U BUABI y4eOHOIl padoThI
OO61mas TpyA0€MKOCTh AUCHIHUTUINHBI COCTaBISIET 4 3a4eTHBIX eUHUIIBI, 144 yaca.

Buj yueOHoii padoThl Bcero yacos /
3a4eTHBIX eIMHHUILL

AyIMTOpHBIE 3aHATHS (BCETO) 72/2

B ToMm uncie:

Jlexuuun 36/1
JlabopaTopHbIie paboThI

[pakTrueckue 3aHsITUs 36/1
CamocTosiTeTbHast paboTa (Bcero) 36/1

Bun npomexyTouHOM arTecTanuy (IK3aMeH) 36/1
KonTakTHas pa6ora (Bcero) 72/2
O0mas Tpy10EMKOCTD (4achl/3a4€THBIEC €MHUIIbI) 144/4

5. ConepxaHue IMCUUILTHHBI

5.1. Conep:xanue pa3iesioB U TeMbI THCIUTITHHBI

Paspnen 1. Teopusi si3bIKOB NPOrPAMMHUPOBAHUSA
Tema 1. BBenenne B TMCHUIINHY

O61ee npencrasienue 06 nHpopmauu. [lonsatue Hocurenss nHGopMauu. Mecto U poib
noHATus "mHopMarua" B HayYHO-HCCIEIOBATEIbCKON JesATeNbHOCTH. Apxurektypa OBM.
Oneparmonnsie cucteMsl. [IpeacraBnenne naHpopManuu B KoMibloTepe. DailioBble CHCTEMBI.
Bunsr daiinos. Onepannonnsie cucteMsl Ha 6ase sapa Linux. CpenctBa noiaydeHus, 00paboTKu
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U XpaHeHUs HH(OpMAIHH.

Tema 2. OnpenesieHue U NpodJieMbl I3bIKOB POrPAMMUPOBAHUS

Amnmnapar a0CTpaKINU-KOHKPETH3AIHH. HcxonHoe olpeseeHue A3bIKa
IIPOrPaMMUPOBAHUS. ITpakTueckoe olpezeiieHne A3BIKA IIPOrPaMMHUPOBAHHS.
TexHOJIOTHYECKOe OIpeaesieHHe s3bIka mporpamMmmupoBanus. OOJacTH NPUMEHEHUS S3BIKOB
nporpamMmupoBanusi. Kpurepun 3¢ (peKTUBHOCTH S3bIKOB IIPOrPAMMHUPOBAHMSL.

Tema 3. Auropurmusanus

OcHoBHbIe noHATHA anroputMmu3anuu. [lonarue anropurma. CpolictBa anroputma. Cxema
pemenns 3amady Ha DOBM. ®opwmbl 3anucu anroputmoB. OOIIMe NPUHIMIIBI TOCTPOCHHUS
anroputMoB. OCHOBHBIE QJITOPUTMHUYECKHE KOHCTPYKLMM: JIMHEWHBIC, pa3BETBIAIOLINECS,
muKnyeckue.  Jlormyeckne  OCHOBBI  anropuTMmu3auuu.  OcCHOBHble — 0a30Bble U
CTPYKTYPUPOBAHHBIEC THIIbI JaHHBIX, UX XapaKTEPUCTHKA.

Paznen 2. IlpakTnka nporpaMMupoBaHus

Tema 1. BBenenue B nporpaMmmupoBanue Ha si3bike Python

OOmme cBeneHust O s3bIKe mporpamMupoBaHus Python. Hasnauenume um ocoOeHHOCTH.
Wutepnperarop. MHTerpupoBaHHble cpelbl pa3paboTku. Peanuzanuum HHTEpHpeTaTOpoOB JUIS
s3p1ka Python. CrucTeMbl KOHTPOJIS BepCUid POTPaMMHOTO 0OECTICYCHHUS.

Tema 2. CuHTaKCHC M yNIPaBJIAOIINE KOHCTPYKIUH si3bIka Python

[lepemenHble, 3HaueHHs W uX TUObBL. Onepaunu W BbIpakeHUs. TUNBl JaHHBIX U
JuHamuueckas tunusauud. llopsgok BeimomHeHus omnepauuid. Oneparopsl  yIpaBJICHUS.
KnroueBbie cioBa W BeTpoeHHble omeparopbl. Ompenenenue ¢yaknumii. I[lapamerpsr u
apryMeHTbl. BbI130BbI yHKIMH.

Tema 3. CocTaBHbIE THIIBI JAHHBIX

Criucku, kopTexu U cioapu. OO1Me onepaTopsl Ul BCEX TUIIOB MOCIIEA0BATEIbHOCTEH.
CneuunanbHble orneparopsl M (QyHKUMM Juisi paboTel co cnuckamu. PaGorta co cioBapsMu.
Metonapl cnoBapeil. BiioxkeHHbIE cTUCKY. ANIIapaT UCKIIOYEHHUH.

Tema 4. O0beKTHO-OPMEHTHPOBAHHOE MPOTPAMMHPOBAHHE

Knaccel u 00bekTbl. ATpuOyThl 1 MeToab! Kiacca. Konctpykrop. CrenuanbHble METOIBI.
Craruueckue metonbl. O6bekTHas mojaens. [Ipunmuner OOII. HacnenoBanue.

Tema S. IIporpamMmmubIe MOAYJIH

[Tonkmouenue mopayneil. Co3mganue coOCTBEHHBIX Mojnyied. OCHOBHbBIE CTaHIapTHBIE
MonyJd. JIOKyMEHTUPOBaHUE U AaHHOTUPOBAHMUE.

Tema 6. HayuHble BbIYHCJIEHUS

Monaynu ans HaydHBIX BBIYMCIEHHH numpy, scipy. MaccuBbel ndarray. Muaekcarus.
Monynb CHUMBOJIBHBIX BBIUMCICHMM Sympy. Busyanuzanusi HaHHBIX C IOMOULIBIO MOIYJIS
matplotlib.

Tema 7. IlapaniejibHOe NpOorpaMMHpOBaHHe

[Toroku u mpoueccel. Moayne threading. Moxyns multiprocessing. Moayne concurrent.
[TpumuTHBBI cHHXpOHK3aUMU. [Ipo6eMbl mapanienbHOro NporpaMMUpPOBaHNS.

Tema 8. ®opmaTbl XpaHeHHUs JAHHBIX

TekcroBble ¢aiinbl. bunapusie ¢aitibl. CTpyKTypupOBaHHbIE POpMAThl XpaHEHUS JAHHBIX:
uepapxuueckuii Qopmar xpanenus aanHelx HDF, ¢dopmar xpaHeHMs acTpOHOMHYECKHX
nzobpaxenuit FITS.

Tema 9. ba3pl faHHBIX

Pensumnonnas 0aza manHbix SQLite. S3pixk 3ampocoB SQL. Cozmanue Tabnui u
nobaBiieHNe JaHHbIX. JJokyMeHTOOpHeHTHpoBaHHas O0a3a naHHbIX MongoDB.

Tema 10. CeTeBoe B3anmoeiicTBue

[Tonstue cokera. KimeHT-cepBepHas apXUTEKTypa B paMKax CIHEeUU(UKA HAyIHBIX
BblunciaeHuil. Pacnpenenennsie cucremMbl 00paOoTku JaHHBIX. CeTeBble HMHTEPQEHCHI.
bubnmoreka requests.



5.2. Pa3nenbl TUCHUILIUHBI (MOAYJIs1) M BUABI 3aHATHIA

Ne Pasznen Bcero AyAUTOpPHBIE 3aHATHS CPC
n/n yacoB | Jlekuun JIa6. IpakTHyeckne | CeMuHApBI
3aHATUA 3aHATHUSA
Paznen 1. Teopus
1 | s3bIKOB 10 6 2 2
IPOrPaMMHUPOBAHHUS
2 Paznen 2. IlpakTuka 98 30 34 34
IPOrPaMMHUPOBAHHUS
DK3aMeH 36
Wroro (yacsr) 144 36 36 36
Uroro (3. e.) 4 1 1 1
5.3. Pa3esibl ¥ TEMbI JUCHUTILUIMHBI (MOYJI) M MEKAUCHHMIJIMHAPHBIE CBA3H
Ne pa3znesnoB u/Wiiu Tem JaHHOM
Ne HauMenoBanue o0ecrneuynBaeMbIX JUCHHIINHBI, HEOOX0TUMBbIX JIJI51
n/n (mocsieayOMMX) AUCUMILIMH H IPAKTHK u3y4eHusi odecrnevynBaeMbIxX
(mocJyexyomux) TUCUUILIMH
1 [Ipon3BoicTBEHHAs MpaKTUKa (HAy4yHO- 1.2
HccieaoBaTeNbekas paboTa)
2 Beenenue B rexHonoruu bonbmmx J[aHHBIX 1-2
3 Matemaruueckue MeTo bl 00paboTKU 1.2
HKCIIEPUMEHTATBHBIX TaHHBIX
5.4. IlepeyeHb JeKIIUOHHBIX 3aHATHIA
HanmenoBanue
Ne Ne paznena u TeMbl Tpynoemkocts | Oneno4ynsie
n/n AMCUUIIMHBI (MOIYJIs1) HCTOAL3YEMBIX (yachl) cpeacrsa
TeXHOJIOTHH
1 | 1.1 Beenenue B WNndopmanronnas 2 Omnpoc,
JUCHUIIUHY JeKIUs JIUCKYCCHUS
2 | 1.2 Onpenenenue u [Ipobnemuas nexkuus 2 Omnpoc,
MPOOJIEMBI SI3BIKOB JTUCKYyCCHUS
MIPOrPaMMHUPOBAHUS
3 | 1.3 Anropurmusarms [IpoGnemHuas nexuus 2 Ompoc,
JMCKYCCHS
4 | 2.1 BeeneHue B WNndopmanronnas 4 Omnpoc,
MPOrpaMMHpPOBAaHKE Ha JeKUus JUCKYyCCHUS
s3pike Python
5 | 2.2 CuHTaKcuc u Nudopmannonnas 4 Ormpoc,
YIIPaBISIONTNE JAEKIUs JUCKYCCHS
KOHCTPYKIUU si3bIKka Python
6 | 2.3 CocraBHbIE TUIIBI WNndopmannonnas 2 Omnpoc,
JAHHBIX JIeKIHUs JTUCKYCCHUS
7 | 2.4 O6BEKTHO- [TpobGneMHuas nexims 4 Ompoc,




OPHEHTUPOBAHHOE JUCKYCCHS
IPOrpaMMHUPOBAHUE
8 | 2.5 IIporpammusie moaymu | MuadopmarmonHas Omnpoc,
JEeKIUs JICKYCCHUS
9 | 2.6 Hayunsle Berunciienust | [IpoGnemHas nekius Omnpoc,
JICKYCCHUS
10 | 2.7 IMapannensHOE [Ipobnemuas nexkuus Omnpoc,
IPOrpaMMHUPOBAHUE JCKYCCHSI
11 | 2.8 ®opmatsl XpaHeHHUs [Ipobnemuas nekuus Omnpoc,
JAHHBIX JICKYCCHSI
12 | 2.9 bazbl naHHBIX WNudopmannonnas Omnpoc,
JEKIHSI JICKYCCHSI
13 | 2.10 CeteBoe Nudopmanmonnas Ompoc,
B3alMO/JICIICTBUE JeKIuUs JIUCKYCCHUS
5.5. [lepeyeHb CeMMHAPCKHUX, IPAKTUHYECKUX 3aHATHI H J1a0OpPATOPHBIX padoT
Ne Ne paznena u HanmeHoBaHue TpynoeMKoCTb OueHo4yHbIe CpPeaCcTBa
n/n TeMbl CeMHHAPOB, IPAKTUYECKHX
JUCHHUMJIMHBI M J1a00PATOPHBIX padoT
(MoayJis)
1 1.2 Omnpenenenue u Omnpoc, nuckyccus
po0JIeMbl SI3bIKOB
IPOTPaAMMUPOBAHUS
2 1.3 AnropuT™Mu3anms Omnpoc, AucKyccust
3 2.1 BBenenue B Omnpoc, nuckyccus,
IPOrpaMMHUpPOBAHKE Ha IIPOBEpKa alIropuTMa
a3bike Python KOMITBIOTEPHOU
porpaMmsl (Koza)
4 2.2 CuHrakcuc n Omnpoc, nuckyccus,
YIPaBIISIOLINE IIPOBEpKa alIropuTMa
KOHCTPYKLIUU SI3bIKa KOMITbIOTEPHOM
Python porpamMmsl (Koaa)
5 2.3 CocTaBHbI€ TUIIBI JAHHBIX Omnpoc, nuckyccus,
IIPOBEpPKa AJIFOPUTMA
KOMITBIOTEPHOU
porpaMmsl (Koza)
6 2.4 OOBbeKTHO- Omnpoc, nuckyccus,
OpPUEHTUPOBAHHOE IIPOBEpPKa AITOPUTMA
IpOTPaMMHUPOBaHUE KOMITHIOTEPHOM
IporpamMmsl (Koaa)
7 2.5 [IporpammubIie MOy Omnpoc, nuckyccus,
IIPOBEpPKA AITOPUTMA
KOMITBFOTEPHOU
IporpamMmsl (Koaa)
8 2.6 HayuHble BbruncIeHHs Omnpoc, nuckyccus,
IIPOBEpPKA AITOPUTMA
KOMITBIOTEPHOU
IIporpaMMsl (Koza)
9 2.7 [TapannensHoe Omnpoc, nuckyccus,
IpOrpaMMUPOBAaHUE IPOBEpPKa AJIFOPUTMA




KOMIBIOTEPHOI
IIporpaMMsl (Koza)
10 | 2.8 dopMaThl XpaHEHUS Ompoc, quckyccus,
JAHHBIX 4 IPOBEPKA AIITOPUTMA
KOMITBIOTEPHOU
IIporpaMMsl (Koza)
11 | 2.9 Ba3e!r qagHBIX Ompoc, nuckyccus,
5 IIPOBEpPKA AIITOPUTMA
KOMITBIOTEPHOU
IIporpaMMsl (Koza)
12 | 2.10 CeteBoe B3aUMOJICHCTBUE Ompoc, nuckyccusi,
5 MIPOBEPKa alIropuTMa
KOMITBIOTEPHOM
porpamMmsl (KoJia)
5.6. TeMmaTHKa 3a1aHMIi 1JI51 CAMOCTOSITEIbHOI PadoThI
B Pexomennay- | Kou-
Pasnen Tema camMoeron- 3aganue emasi BO
TC¢JIBbHOU
DaGOTHI auTeparypa | yacos
1 Onpenenenue u | [lucbmennas | OmnpenenuTtsb
nmpoOJieMbl  SI3BIKOB | paborTa, 3¢ PEeKTUBHOCTH
HPOrpaMMHPOBAHHS YTEeHUE MIPEIO’KEHHBIX S3BIKOB
JTUTEpaTyphl | MPOrpaMMHUPOBAHUS MTPU 2,3 1
o TeMe peleHnH 3a1ad,
TpeOYIOIMX HayYHBIX
BBIYMCIICHUI.
1 AnroputMuzanus IMucemennas | Omnucatb U U300pa3uTh B
pabora, BU/JIE CXEMBI AJITOPUTMBI
YTEHHE COPTUPOBKH JJTaHHBIX. 2,3 1
JTUTEPATYPHI
110 TEME
2 Beenenue B | Co3nanue YcraHoBKa u HacTpoika
pPOrpaMMHPOBaHUE | MPOTPaMMBbI, | CPEACTB pPa3pabOTKH
Ha s3p1ke Python YTEHUE IIPOrPaMMHOTIO 1 2
auTeparypel | obecrieueHusl.
10 TEME
2 CuHrakcuc u | Coznanue Pa3paboraTh anroputm
YIIpaBJISIOLIHE IpOrpamMMbl, | MPOrpaMMbl U HalUCATh
KOHCTPYKIIMU SI3bIKA | YTCHHE porpaMMy JUTsl pacyeTa
Python JUTEpPATypbl | TPUTOHOMETPUUYECKON 1 4
10 TEME (GyHKIIUU CHHYCA
UCTIONB3YS Pa3lIoKEeHHUE
B psp Teitopa.
2 CocraBuple  Tunsl | Co3nanue Pazpabotarts nporpamMmy
JTAHHBIX MPOTpaMMBI, | JUIS OTIpE/ICICHUS
YTEeHUE MaKCHUMaJIbHOTO U 13 4
JUTEPaTypbl | MHHUMAJIBHOTO ’
0 TeMe PacCTOSHUS MEXIY
TOYKAMH.
2 OOBEKTHO- Coznanue Pa3paborats nporpammy 1,3 4




OpUEHTHUPOBAHHOE MPOrpaMMbl, | AJisi paboTHI C
pOrpaMMUpPOBaHUE | YTCHHE OMHAPHBIMU JICPEBHSIMHU:
JUTEpaTyphl | MOMCK y37a,
0 TeMe oInpezeseHue
MaKCHMaJIbHOIO y3Ia,
MIOUCK BCEX Y3JIOB I10
3aJJaHHOMY KPHUTEPHIO.
[Iporpammusie Coznanne Pa3zpaborath
MOJyJIN MPOrpaMMBbl, | IPOTpaMMHBIA MOYJIb
YTEeHUE JUTSL IPEJICTaBIICHUS 1,3
JTUTEPaTyphl | TEOMETPUUYECKUX QUTYP.
110 TEME
Hayunble Co3nanue Pa3zpaboraTs mporpammy
BBIYHCIICHUS MPOrpamMMBbl, | JUIS OTIpE/ICICHUS
YTeHHE KoJIeOaHui Ha 1, [1]
JUTEPATyphl | BPEMEHHBIX CEPHSIX
o TeMe CHEKTPaJIbHBIX
HabmoieHuit CosHua.
[TapannensHoe Coznanue Pa3paborate nporpammy
MPOrpaMMHUPOBAHUE | MPOTPaAMMBbI, | JUIS UCKIIFOUEHUS TPEHAa
YTEeHUE Ha M300paKeHUX 1,4,[2]
nmutepatypel | ConHia ¢ JaTyuka
10 TeMe BOJIHOBOTO (DpOHTA.
®opwmarsl xpanenus | Coznanue Pa3paborate nporpammy
TAHHBIX MpOrpamMMBbl, | JUIS BU3Yyallu3alluu 1,[1]
YTEHHE naHHbIX ¢ CuOupcKoro ’
yuyeOHUKa panuorenuorpada.
basbl qanHBIX Coznanue Pa3paborats nmporpammy
MpOTrpamMMBbl, | JUIS TOUCKA
YTEeHUE CPEIHECYTOUHBIX
ydeOHHKa KOJIeOaHUIl 10 JaHHBIM C 1,56
IOrOJIHOW CTaHUUHU
YCTaHOBJICHHOM Ha
teneckone bCBT.
CereBoe Coznanune Pazpabotats nporpamMmy
B3auMo/IeiicTBHE MpPOrpaMMBbl, | AJis pacyeTa
YTEeHUE Pa3HOCTHBIX 1
yueOHUKa n300paskeHui 1o
naaaeiM GEC
(simurg.iszf.irk.ru).

5.7. MeToanyeckue peKOMeHIAIUM 110 OPraHU3aluu
CaMOCTOSITEIbHOM PadoThl CTYICHTOB
CamocrosiTenbHast paboTa CTYACHTOB B paMKaX W3Y4eHUS TUCHUILINHBI « KOMIbIOTEpHbBIE
TEXHOJIOTUM» PErJIaMEHTHpYeTCsl OO0ImKM rpadukoM y4dyeOHOM paboThl, MpeaycMaTpUBAIOIIUM
MOCELIEHNE MPAKTUYECKUX 3aHITUN U PETYyJIspHOE BBINOJIHEHUE 33a[JaHUIl 110 HUM, BBIIOJIHEHUE
CaMOCTOSITENIbHOM PabOTHI

IIpn opranuzanuM camMoCTOSITENIbHOM paboThl mo aucuumiiuHe «KommbroTepHbie
TEXHOJIOTMM» CTYACHTY CIEAYeT:
1. BHuMmaTenbHO M3y4YMTh MaTepUaibl, XapaKTEPU3YIOLIHMEe KypCc U TEMaTHKY

CaMOCTOSITENILHOTO HW3YYEHHUS, YTO H3JI0KEHO B yUeOHOW IUTepaType MO AMCIUILIMHE. DTO
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MO3BOJIMT YETKO MPEICTaBUTh, KaK KPYT U3Y4aeMBIX T€M, TaK U TIIYOUHY UX ITOCTHKECHHUS.

2. CoctaBuUTh NOJAOOPKY JINTEPATYpPBI, TOCTATOYHYIO Ul U3YYEHHs MpEAIaracMbIX TEM.
B nporpaMmMe TUCHMITIMHBI IPEACTABICHbI OCHOBHON U JIOTIOJIHUTENBHBINA CIIUCKH JTUTEPATYPHI.
OHM HOCAT PEeKOMEHAATENbHBIM XapaKkTep, 3TO 03HAYaeT, YTO BCErAa €CTh JINTEpaTypa, KOTopas
MOYET HE BXOJUTHh B JIaHHBIH CIIMCOK, HO SIBJISETCS HEOOXOAMMOM il OCBOEHHUS TeMbl. [Ipu
9TOM cJelyeT UMETh B BUAY, YTO HY)KHA JIUTEpATypa Pa3InYHbIX BUIOB: YUeOHUKH, YUeOHbIE U
y4eOHO-METOIMYECKUE TOCOOHS; MEPBOMCTOYHUKH, MOHOTpaduu, COOPHUKN HAYYHBIX CTaTeH,
nyolMKauy B OKypHaJlax, Jr00H SMIUpHYECKM MaTepuall; CIpaBOYHas JuTepaTrypa —
SHIMKIIONIEJMH, CIOBApH, TEMATUYECKHUE, TEPMUHOJIOTHYECKHE CIPABOYHHMKH, PACKPHIBAIOIINE
KaTeropuaJbHO-IOHATUIHBIN anmapar.

3. OcHOBHOE coJiep)KaHHe TOM WM MHOHM MPOOJIEMBI CIelyeT YACHUTb, H3ydas y4eOHYI0
JUTEpATypy.

4. AOGconroTHOEe OOJNBIIMHCTBO TPOOJIEM HOCUT HE TOJNBKO TEOPETHYCCKHIA,
YMO3PUTEIbHBIN XapakTep, HO CaMbIM HENOCPEJICTBEHHBIM 00pa3oM BBIXOJAT HA KHU3Hb, OHU
TECHO CBS3aHBI C TMPAKTHKOW COIMAJIBHOTO pPAa3BUTHS, IPEOJOJICHUS TPOTUBOPEUUN U
CJIO)KHOCTEH B oOmiecTBe. JTO HpeArnoiaraeT Hajluyue y CTYACHTOB HE TOJBKO 3HaHUS
KaTeropui M MOHATUN, HO M YMEHHUS UCIOJIb30BATh UX B Ka4eCTBE MHCTPYMEHTA Il aHaM3a
COLMAIbHBIX npobneM. WHBIMH clOBaMH, CTYIEHT JOJDKEH COBEpIIaTh COOCTBEHHBIE,
MHTEJUICKTYaJIbHBIE YCHIIUS, a HE TOJBKO MEXaHWYECKH 3ay4nBaTh MOHITHS U TIOJ0KECHUSI.

5. CooTHeceHHE H3YYEHHBIX 3aKOHOMEPHOCTEH C JKHW3HBIO, YMEHHE JOCTHraTh
AQHAJTUTHYECKOTO 3HAHMSA TPEAINOJIaraeT y CTYACHTAa MHPOBO33PEHUYECKONW  KYJIBTYPHI.
@dopMmysupoBaHHE BBIBOJOB OCYILECTBIISETCS, MpPEXAe BCEro, B MpOLECCe TBOPUYECKOH
JMICKYCCHH, TIPOTEKAIOUIeH C COONIOEHHEM METOI0JIOTHYECKUX TPEeOOBaHUN K HAYYHOMY
MO3HAHUIO.

IMucbmennas pa6ora

ITucemenHas paGota mpennoyaraeT pelieHrne MOCTaBIeHHOM 3aauyl MyTeM COCTaBJIECHHUs
TEKCTOBOTO OMUCAHUS U TIOSICHUTEIBHBIX OJIOK-CXEM, OMHCHIBAIOIINX AJITOPHUTM BBIUYUCIICHUI.
[Tpu BBIOIHEHNH TUCHBMEHHON Pa0OTHI CTYAEHTY HEOOXOAUMO:

1. IIpounTath BHUMATENBHO 33JaHUE;

2. OnpeaenuTs MIark peleHust MOCTaBIeHHOM 3a1au;

3. Hanmucatsb penienue B 371€KTPOHHOM (popMare;

4. HapucoBath NOsCHSIOIINE OJ0K-CXEMbI B Ipa)MuecKOM pelakTope.

YreHue TeKcTa yUeOHUKA

1. Tekcr HeoOXOAMMO YUTAaTh BHUMATEIbHO - T.€. BO3BPAILATHCS K HEMOHSATHBIM
MecTaMm;

2. TekcT HeOOXOAMMO YUTATh TIIATEIBHO - T.€. HUYEro He MPOMYyCKaTh;

3. TekcT HeoOXOAMMO YUTATH COCPEOTOUYEHHO - T.€. IyMaTh O TOM, YTO BBl YUTAECTE;

4. Tekct HE0OXOAMMO YMTATh O JIOTMYECKOTo KOHIA - ab3amua, maparpada, pasjena,
TJIaBBI U T.1T.;

5. CoCTaBUTH JIOTHYECKYIO CXEMY MaTepHajoB yuyeOHUKaA;

6. OTBeTHTH Ha BOMPOCHI JIJIsi CAMOIIPOBEPKH B KOHIIE Taparpada.

CocTaBUTh JIOTHYECKYIO CXEMY JICKITUU

Jlornueckasi cxema JIEKIIMM COCTaBIIsieTCsl B IPOU3BOJIbHON Tpaduyeckoil popme: B BUJIE
OJIOK-CXeMbI, MEHTaJbHOM KapThl, C HCIOJb30BaHUEM CpeACTB uHGorpahuku wim 0Oes.
Marepuanbl JIGKIIMA JODKHBI  OBITH  00S3aT€TLHO JIOMOJIHEHBl MaTepHaiaMu  y4eOHOU
JUTEPATYPHI.

Co3nanne nporpaMmmsl

Cozanue KOMITBIOTEPHOM MPOrpaMMBI  MpeaycMaTpuBaeT OTpPabOTKY HAaBHIKOB
MPOrPaMMHUPOBAHUS C HMCIIOJIB30BAHUEM PA3JIMYHBIX TEXHOJIOTHH. [IpW co3MaHuMM MPOrpaMMbl
CTYJEHTY CIIEIIyeT:

1. IIpounTath 3a7aHUS ¥ ONPEACTUTH HAOOP HEOOXOIUMBIX TEXHOJIOTUH U OMOIHNOTEK;
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2. PazpaboTaTh anropuT™ U MPEACTaBUTh €T0 B BUE OJIOK-CXEMBI;

3. Hanucatb KOJ Ha S3bIKE MPOrPAMMHUPOBAHHS;

4. CocTaBUTh TECTHI U POBEPHUTH PAOOTOCIIOCOOHOCTH IPOTPAMMBI.
[Ipu Hanucanuu Kojga HEOOXOJUMO HCIIONB30BaTh CUCTEMY KOHTpOJsS Bepcuii git. Bechb
3HAYMMBIH MpoIece pa3paboTKU T0JKEH OBITh OTOOpaKEH B HICTOPUHU U3MEHEHUH.

6. YueOHO-MeTOoAMYeCKOE U HH(POPMALIMOHHOE 00ecnedeHue JUCIUIIMHBI

6.1. OcHoBHas iuTEpaTypa

Ne ABTOp, Ha3BaHHe, MECTO U3aHNS1, U3ATEJIHCTBO, IO/ KosnyecTBO 3K3eMILISIPOB
U31aHUs Y4eOHOH M yUeOHO-MeTOANYeCKOil JJUTepaTypbl
1 | Maiikn Jloycon. IIporpammupyem na Python. Cankr- b (http://irbis.iszf.irk.ru):

[TetepOypr: ITutep. 2018. - 416 c. -ISBN 978-5-496-01071-9

HeOl"paHI/I‘leHHHﬁ AO0CTYII

Csepios, C. 3. S3bIkH IPOrpaMMUPOBAHUSI U METO/IbI
TpaHchsAuy : yaeOHoe nocodue ams By3os / C. 3. CBepasos.

o | — 2-e u3n., crep. — Caukr-IlerepGypr : Jlanb, 2021. — 564 ObC Jlanb
c. — ISBN 978-5-8114-8195-8. — Tekcr : »1eKTpOHHBIIA // (https://e.lanbook.com):
Jlanb : anexTpoHHO-OMOIMOTEeyHas cucrema. — URL: HEOTPaHUYCHHBIH JOCTYI
https://e.lanbook.com/book/173116
['oponnsis, JI.B. [Tapagurma nporpamMmupoBanusi: yaeOHOe
noco6ue / JI.B. 'oponussa. — Caunkr-IlerepOypr: Jlans, 2019. 9bC Jlanp

3 | —232c.— ISBN 978-5-8114-3565-4. — Tekcr: (https://e.lanbook.com):
3JICKTPOHHBIN // DIEKTPOHHO-OMOINOTEUHAS CHCTEMa HEOTPAHWYEHHBIN TOCTYII
«Jlanby: [caiit]. — URL.: https://e.lanbook.com/book/118647
banmxel, A.C. Maremaruka Ha Python : yue6Ho-
meroaunyeckoe nocodue / A.C. bammxkel, M.b. XpunyHosa,
U.A. Anexcanaposa. — Mocksa: [Ipomerei, [6. r.]. — YacTs ObC Jlanp

4 | 1: DieMeHTHI THHEIHON anreGpbl M AHAIATHICCKOI (https://e.lanbook.com):
reomerpun — 2018. — 76 c. — ISBN 978-5-907003-86-6. — HEeOorpaHUYEHHBIHN 10CTYI
TekcT: aeKTpOHHBIH // DNeKTPOHHO-OMOINOTEeYHas ccTeMa
«Jlanby: [caiit]. — URL.: https://e.lanbook.com/book/121499
Brenenue 8 CYBJ] MySQL : yue6HO€ mocobue. — Mockaa: 3B Jlams

5 | MHTYHT, 2016. — 228 ¢. — Tekcr: SMEKTPOHHBIH / (https://e.lanbook.com):
DNeKTpOHHO-O0nOIMoTeuHas cucteMa «JIanpy: [calT]. — -
URL: https://e.lanbook.com/book/100713 HEOTPAaHHACHHBIM 0CTYI
Kaiin, b. MongoDB B netictuu / b. Kaiin. — Mocksa: JIMK B JlaHs

6 | Ilpecc, 2012. — 394vc. — ISBN 978-5-94074-831-1. — (https://e.lanbook.com):
TexcT: aneKTpOHHBIHN // DNeKTpOHHO-OUOINOTEeYHAs cUcTeMa 9
«JTauby: [caiit]. — URL: https://e.lanbook.com/book/4156 HCOTPaHMHCHHBIM 0CTYI

6.2. lonotHUTEIbLHAS JJUTEpPaTypa
N ABTOp, Ha3BaHUE, MeCTO U3IaAHUS, H31ATEIbCTBO, IO/ KoanuectBo
) U31aHUs y4eOHOI M Y4eOHO-MeTOAMYeCKOl JIUTepaTyphbl IK3EMILISIPOB
. VYwuusimkuH C. OcHOBBI TeOpuH ITU(POBOI 00pabOTKHM CHUTHAJIOB. B (http://irbis.iszf.irk.ru):

VYuebHoe mocobue. Mocksa: Texnocdepa, 2017. - 512 c. -ISBN
978-5-94836-484-1

HEOrPaHUYEHHBINA TOCTYI
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http://irbis.iszf.irk.ru/
http://irbis.iszf.irk.ru/

JI. Py6anos, I1. Youna, Padasns ['oncanec, Puaapa Byzc Ob Jlanb
2 [{udposas obpadboTka n3obpaxkenuii. Mocksa: Texunocdepa, (https://e.lanbook.com):
2012, - 1104 c. -ISBN 978-5-94836-331-8 HEOTrPaHUYCHHBIH JTOCTYII

6.3. HpO(l)eCCI/IOHaJILHbIe 0a3bl AAaHHBbIX, HCIIOJIB3YEMbBIC IIPH OCYINECTBJICHUU
06p330BaTeJIbHOFO npomecca mo JMCuMIlJIMHE:

e http://ssrt.iszf.irk.ru/indexru.shtml

e https://badary.iszf.irk.ru/

e https://simurg.iszf.irk.ru

6.4. UudopmManinoHHble CIPABOYHBIE CHCTEMbI, HCIOJIb3yeMble PH OCYIIeCTBJIeHHH
00pa3oBaTeIbHOI0 NpoIecca 10 JUCHUIINHE:
e Uudopmannonno-cripapoynas uHpopmanuss B Oubmmoreke WC3P CO PAH
http://irbis.iszf.irk.ru

e DiekTpoHHas oubnmorteka https://e.lanbook.com

6.5. Pecypchl HH()OPMAIIHOHHO-TEJIEKOMMYHHUKALIMOHHOI ceTu «AHTEepHeT,
He00X0AUMBbIe 1JIs1 OCBOEHUSI JUCIUIJIMHBI:

e Omaiin karanor uzoopaxenuit Connna ['enmnosbroep https://helioviewer.org/

e baza jaHHBIX MONHOTO AIeKTpoHHOTO coaepxkanus SIMURG https://simurg.iszf.irk.ru/
6.6. IlporpaMmmHoOe oGecnieyeHne

JIumeH3MOHHOE W CBOOOIHO paCIpPOCTPaHSEMOE TPOTrPaMMHOE OOECledeHrne, B TOM YHCIIe
OTEYECTBEHHOTO TPOM3BOJICTBA HCIIOJIB3yeMOE TP OCYIIECTBICHHH 00pa30BaTEIbHOTO
npoiiecca 1o JUCIUIIINHE:

e Onmnepanmonnas cuctema Ubuntu 18.04 (cBo6ogHO pactpoctpansiemoe [10)

e Oducnsiit maker Libre Office (cBo6onHO pacnpocTtpansemoe [10)

e 7-Zip (cBob0oaHO pacnpoctpansemoe [10)

e Adobe Acrobat Reader DC (cBoGoHO0 pacnpoctpansiemoe [10)

e Mozilla Firefox 1 (cBo6oano pacnpoctpansiemoe 110)

e VLC Mediaplayer (cBoboaHO pacrpocrpansemoe [10)

e K-Lite Codec Pack (cBob6oaHo pacrnpoctpansiemoe [10)

e Jluctpubytus Python Anaconda (cBo6oaHo pacmpoctpansiemoe [10)

e Habop xommunstopoB GCC (cBoboano pacnpocrpansemoe I10)

e OmnepanunonHas cuctema Microsoft Windows 10 Pro

o Cepsep BuacokoHpepeHicpszu Jitsi Meet

7. O6pa3oBaTeIbHbIEC TEXHOJIOTHH
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® HHTepaKTI/IBHBIC JICKIIUH

) ['pynnoBele qucKyccuu

° [Tpobnemuoe oOyueHue

° HccnenoBaTenbckue METO/bl B 00y4eHUN

° OOyueHue B coTpyaHuyecTBe (paboTa B ITpymie)
) AHanu3 cUTyaluil ¥ UMUTAMOHHBIX MOJIEIeH

B ydeOHOM mpoiecce HCHONB3YIOTCS KaK aKTUBHBIC, TaK HHTEPAKTUBHBIC (POPMBI
IPOBEICHUS 3aHATUH.

NuTtepakTrBHBIE (HOPMBI BKIIOYAIOT B CEOSI:

° Jlexnum;
° TBopueckue 3aaanus B popMe U3II0KESHUS TPOOIIEMHOTO MaTepUalIa;
° ['pymnmoBbie OIEHKHM U B3aMMOOLIEHKH: a UMEHHO PELEH3UPOBAaHUE CTYICHTaMH

BBICTYIUJICHUH APYT IpyTa.

AynUTOpHBIE 3aHATHUSI TPOBOASATCS B HUHTEPAKTUBHOM (QOpME € MCIOIb30BAHUEM
MyJbTUMEAUMHOrO obOecnieueHus (HOyTOyK, mpoektop). Ilpe3eHTanny no3Boigi0T KaueCTBEHHO
WUTIOCTPUPOBATh AyAWTOPHBIC 3aHATHS cXeMamH, (opMylamu, 4YepTe)KaMu, PUCYHKAMHU U
CTPYKTYpPUPOBaTh MaTepuall 3aHATHs. OJEKTPOHHas Mpe3eHTalusl IO03BOJseT OTOOpa3sUTh
IpOoIEeCcChl B AMHAMUKE, YTO YJIy4IlIaeT BOCIPUATHE MaTepHaa.

CamocrosrenbHas paboTa BKIIOYAET B ceOs:

° dopMmynupoBaHue NPOOJIEMHBIX BOINPOCOB B PE3YNbTaTe CaMOCTOSTEIBLHOTO
W3YYEHHUS TEMBI C IPUBJICYEHUEM OCHOBHOM U JIOTIOJHUTEIBHON JIUTEPATYPHI;

° MOMCK HAY4YHO-TEXHUYECKOW HH(OPMAaLUU B OTKPBITHIX HCTOYHUKAX C LEJBIO
aHaJIM3a U BBISBJICHUS KJIIOUEBBIX OCOOEHHOCTEH;

) KOHCIIEKTUPOBAHUE;

[Ipu HeoOxomumocTH, B mpolecce padoThl HaJ 3aJaHUEM, CTYAEHT MOXET IOJIyYHUTh
MHAVBUIYaJIbHYIO0 KOHCYJIbTAIMIO Y IPEToAaBaTels.

8. IIpakTHyecKkasi MOATOTOBKA
[IpakTrueckass MOATOTOBKA OOYYAIOMIMXCS B paMKax peau3alui JaHHOW ydeOHOM
JUCIUIUIMHBI OCYIIECTBIISIETCA HA MPAKTUYECKUX 3AHATHUSX.

9. MarepuajbHO-TEXHUYECKOE o0ecnedeHne TUCHUIIMHBI (MOIYJIA)

VueGuas  aymuTophs s Aynutopusi YKOMIUIEKTOBaHA CHEIHATU3UPOBAHHONW MeOebIo
NpoBe/IeHNs samstuii | H& 12 TOCaToYHBIX MECT, OCHameHa OO0OpyJIOBaHHEM H
JNIEKIMOHHOTO THTIA, 3aHsATHii | TCXHHYCCKUMH  CPEACTBAMM  OOYYCHHMs, CIyXalUMA s
CEMUHAPCKOTO THma, | TPEACTABICHUS y4eOH0! nH(OpManuK OONBINON ayTUTOPHU:
KYpPCOBOTO IMPOCKTHPOBAHUS

(BEIIOMHEHHA KYPCOBBIX ® JIOCKa MarHUTHO-MapKepHas Branberg

pabor), IPYITIOBEIX - e oKkpaH s npoekropa Lumien Master Control
WHJIHBHTYaTbHBIX e LMC-100110 305x229 cm

KOHCYJIbTALIHil, TEKYILEro e npoekTop BenQ MH733 1920 x 1080

KOHTPOJISI | HpOMe)KYTOqHOﬁ ° HOYT6YK HP 15-da1101ur Windows 10 Pro
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aTTecTaluu

e xononku 2.0 Thonet & Vander Fleck

VYuebnas  aynuTopus UL | AyIUTOpHUS YKOMIUIEKTOBaHa CIIEHUAIM3UPOBAHHONW MeOenbio
IpYIIOBBIX U | Ha 7 MOCal0YHBIX MECT, OCHAIllEHAa KOMIIbIOTEPHOI TEXHUKOMN C
UHUBUAYaAJIbHBIX BO3MOXXHOCTBIO ~ MOAKIIOUEeHUs K cetu «MHTepHer» U
KOHCYJIbTalMH u | obecrieueHMeM JIOCTyla K 3JIEKTPOHHOW MH(OpPMAIMOHHO-

CaMOCTOSITENIbHON PabOTHI

00pa3oBaTenbHOM cpeie:

e nepcoHaibHbIC KOMIbIOTEpsl Hertom Think Center
Lenovo M710Q

mouutopsl [I'YAMA PL2283H, Dell CRHX9K2
JI0CKa MarHUTHO-MapKepHasi Branberg

9KpaH A mpoektopa Projecta

npoexkTop BenQ MH733 1920 x 1080

10. ®oHja 01IEHOYHBIX CPECTB

B pe3ysabTare ocBOeHUSI TUCHUILINHBI 00YYAIOLIMIiCS 10JI5KeH .
3namo
1. coBpemeHHbIE CpeICTBA MOTYUYESHHS, XpaHEHUs U 00pabOTKH HAYyYHOH MH(pOpMAIUH;
2. OCHOBHBIE COBPEMEHHBIE TTPOOJIEMBI U COBPEMEHHBIE JOCTHIKEHHUS B MMPEIMETHOM 001acTH;
3. 6a30BbI€ MPUHIIUI TOCTPOCHHUS AITOPUTMOB, OCHOBHBIE AITOPUTMHUECKUE KOHCTPYKIIUU U
MOAXObI K pa3paboTKe HAYYHOT'O MPOTPAMMHOI0 00ECTICUCHHUS;
4. MeTonbl 00pabOTKH HAYYHBIX JaHHBIX C YU€TOM OCOOEHHOCTEH MPEeIMETHOM 00IacTH.

Ymemo

1. momy4aTh, XpaHUTh U 00pabaThIBaTh HAYYHYIO HH(POPMAIIUIO;

2. OpUMEHSTh IMOJY4YEHHbIE 3HAHUS JJI1 PELIEHUs [OCTAaBJICHHBIX HAy4yHbIX 3a7a4 B
MCCJIEI0BATENbCKOM padoTe ¢ MPUMEHEHUE COBPEMEHHBIX BBIYUCIUTEIBHBIX CPEJICTB.

Braodemy

1. cpeacTBaMu XpaHeHUs U 00pabOTKM HAyYHOH HH(pOpMaIH;

2. HaBBIKAMH WCIIOJIb30BaHMSI SI36IKOB MPOTPAMMHUPOBAHHS TIPU Pa3pabOTKE MPOrpPaMMHOTO
obecrneueHus;

3. MeronamMu 00pabOTKM HayyHOM HHGQOpPMAaLMKM B paMax OJKCHEPUMEHTAIbHOM U
TEOPETUYECKON (PU3UKH.

IlepeyeHb KOMIIETEHIMIT ¢ YKA3aHMEM 3TANOB UX (POPMHUPOBAHUSA B IIpoOLecCe OCBOCHUS
o0pa3oBaTeIbHOM NPOTrPaAMMBbI

Koo Paszoenvt oucyunaunvi, Hanpasnennvie Ha opMuposanue KoMnemeHyuu
komnemenyuu |11 |12 |13 |21 |22 |23 |24 |25 |26 |27 |28 |29 |2.10
OIIK-3 + + + + + + + + + + + + +

Onucanue noka3arteJeil U KpUTepueB OLleHUBAHUS KOMIIETEHIMI HA Pa3JIMYHBIX 3Tanax
ux ¢popMHPOBAHUS, ONIMCAHME IIKAJ OLEHUBAHUS

Kon Iloxa3zaTenu DopMbl OLIECHUBAHUSA

KoMINeTeHIMY  (MHAMKATOPBHI) Texkyuuii KOHTPOJIb IIpomexyTounas

aTTrecrauus
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YerHblii onpoc Co3nanne Kontpoas 3auyer/3K3aMeH
KOMIILIOTEPHOM | CaMOCTOATEIbHOM
MPOrpaMMblI padoThI
OIIK-3 3HaTh: OCHOBHEIE ANTOPUTMEI U 3amaun Ha 3amaun IUTS 3K3aMeH

METOJIBI, CIOCOOBI U | METOJBI CO3JJaHUE MIICEMEHHON
CpeICTBa MOIy4YeHUs, | 06paboTKH KOMIBIOTEPHBIX | paboTer 1-2.
XpaHeHHS U HaYYIHBIX mporpamm 1-10
00paboTku JTAaHHBIX. Urenne
nHdopmanuu, [TpencraBnenue TEKCTa y4eOHHUKa C
OCHOBBI U XpaHEeHUe COCTaBJICHUEM
Npe/ICTaBICHUS Hay4HBIX JIOTUYECKOU
Hay4YHBIX JaHHBIX; JIAHHBIX. CXEMBI, 33J]aHusl Ha
YMeth: paboTats ¢ Bompocs! u3 YTeHHE
KOMITBIOTEPOM Ha Pa3nena 1(1-6) u muteparypsr 1-9
npodeccuonanpaoM | Paszmerna 2(1-20)
YPOBHE;
HCTIONIb30BATh
KOMITBIOTEPHBIE

TEXHOJIOTHH IS
pelIeHns 3a1a49 Kak
npo¢eCCUOHATBHOM,
TaK U IIPOU3BOJIbHON
HaIpaBJICHHOCTH;
Bnaners: HaBbIKaMu
00paboTkHy,
XpaHCHHS U
BU3YaITU3AIIH
HAYYHBIX JaHHBIX.

IIporpamMmma oneHUBaAHHUS KOHTPOJHPYEMOii KOMIIeTeHIINU

Tema niu ®opMupyemblii IToka3arenn Kpurepnii HaumenoBanue
pasnes NMPHU3HAK KOMIeTEeHINH OLIeHUBAHUS ocC
JTHCIHMIIIMHBI TK ITA
Paznen 1. Teopust | 3HaTh: OCHOBHBIE 3HaTh 6a30BBIe Brnaneer Omnpoc DK3aMeH
SI3BIKOB METOJIBI, CITIOCOOBI U TIPUHITHIIBI MaTepHaIoM Pemenne
MPOTPaMMHUpPO- CpEeICTBA NOJTY4YEHHS, HOCTPOEHHUS paszena 1. 3a1a4
BaHUs XpaHeHHs 1 00paboTKH aITOPUTMOB, IIposepx
nH}popMannm, OCHOBBI OCHOBHBIE Ymeer a
MIPEJCTAaBIECHNS HAYYHBIX | alTOPUTMHUYECKHE apryMeHTHpOBa | MHUCbMEH
JJAHHBIX; KOHCTPYKLIUU U HHO BBIOMpaTh HOWU
YMetsb: paboTath ¢ CTPYKTYPBI WHCTPYMEHTHI U | paboThI
KOMIIBIOTEPOM Ha COBPEMEHHBIX ANTOPUTMBI IPU

poeCCHOHATBHOM
YPOBHE; UCIIOJIb30BATh
KOMIIBIOTEPHBIC
TEXHOJIOTUH IS
peleHust 3a1a4 Kak
po¢eCCHOHATBHOM, TaK
U TIPOU3BOJIBHOM
HAaIPaBJICHHOCTH;
BiageTs: HaBBIKAMHU
00paboTKH, XpaHEHUS U
BU3YalIH3al[M1 HAYYHBIX
JIAHHBIX.

JaHHBbIX; OCHOBHBIC
MOJIXOIBI K pa3paboTKe
MIPOTPaMMHOI0
obecrneueHus,
OCHOBHBIC TTapaauTMbl
pOrpaMMHUPOBAHUS,
UX JIOCTOMHCTBA U
HEJIOCTATKY;

Baagers  HaBbIKaMu
UCIIOJIb30BaHMS
SI3BIKOB
MPOrpaMMUPOBAHUS
pu pa3paboTke
MIPOTPaMMHOI0
oOecreueHus;
HaBBIKAMH
AITOPUTMU3ALIUH;
Ymernb NOJTy4arsb,

pabote ¢
HayYHBIMH
JIaHHBIMH B
pamKkax
[IPEAMETHOM
oOnacru.
Bnaneer
OCHOBHOI1
KOMIBIOTEPHOI
TEPMUHOJIOTUEHN
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XpaHUTb u
00pabaTbIBaTh
Hay4HYIO
HHPOPMALIHIO;
Pasgen 2. 3HaTh: OCHOBHBIE 3HarhL meronsl | Braameer
IIpaxTuka METOIBI, CITOCOOBI U pa3paboTku MaTepHaIoM
TIPOTPaMMHUPO- CpeICTBa MOJTYYICHHS, 3¢ PEKTHBHBIX paszgena 2.
BaHUSA XpaHEeHHs U 00paboTKH AITOPUTMOB; TIOJXOJBI
nHpopMannu, OCHOBBI pa3paboTku Ymeer
NIPE/ICTAaBIICHUS HAYYHBIX | IPOrPaMMHOIO paspabaTbIBaTh
JIaHHBIX; o0ecIieueHnst C y4eTOM | MpOTrpaMMHOe
YMeTh: paboraTh ¢ 0COOCHHOCTEH oOecricucHue
KOMITBIOTEPOM Ha npeAMEeTHON obnacTH; | Juist 00paboTKH
npodeccHoHAILHOM Ymern MIPUMEHSTH | HayYHBIX
YPOBHE; HCIIOJIL30BATh MONyYCHHBIC  3HAHUS | JaHHBIX
KOMITBIOTEPHBIE UL pemeHns
TEXHOJIOTUH IJIs MOCTaBJIEHHBIX
pemIeHus 3a71a4 Kak aKTyalbHBIX 3aJad B
po(eCCHOHANBHOM, TAK | CBOCH Hay4HO-
1 TIPOM3BOJIbHON MCCIIEI0BATEIbCKON
HaIpaBJICHHOCTH; paborte;
BuageTs: HaBblkaMu Biaagers  HaBbIKAMU
00pabOTKH, XpaHEHHUSI U | pabOTHI c
BU3yaliu3allil HAYYHBIX IMPpUKJIaJHBIMHA
JaHHbIX aCIICKTaMH
9KCIIEPUMEHTAIBHON 1
TEOPETUYECKON
¢usnKwy, METOJlaMHt
00paboTku
9KCIIEPUMEHTAIBHBIX
JIAaHHBIX.

Tekymas 1 NPOMEKYTOYHAS aTTECTANMS
Hean koHTpoJsi - TOoNydeHHEe HHPOpPMAUM O pe3yibTaTax OOY4YeHUsT W CTENEeHH HX
COOTBETCTBUS pe3yjbTaTaM O0YUECHHUS.

Texkymmi KOHTPOJIb

Texymuii KOHTPOJb YCHEBAaEMOCTH CTYAEHTa, T.e. IPOBEPKA YCBOEHUS Y4EOHOTO
MaTepuaia, perysipHO OCYIIECTBIISETCS HA MPOTSHKEHUH ceMecTpa. TeKylmuil KOHTpOIb 3HaHUI
00y4aronuxcsi OpraHu30BaH KaK YCTHBIN IPYIIIOBOM OMPOC, MMCbMEHHBIE PaOOTHI.

OHEHO‘IHLIG CpeacTea 1Jisd OHCHKHU TeKymeﬁ YCneBaeMoOCTH CTYACHTOB

Xapakrepucruka OC 1151 o0ecnedeHusl TEKYIero KOHTPOJIS 110 AUCHMILIMHE

HNupexc u ypoBeHb

Pa3zgen/Tema (bopmupyemoit ocC Copep:xaHue 3a1aHus
KOMIIeTeHIIMH
WM AeCKPUITOpPa
Onpenenenne u | OIIK-3 Omnpoc, auckyccus, Pemienne TUNOBBIX 3aJa4y B
poOIEeMBI SI3BIKOB MIPOBEPKA ANTOPUTMA X0/ie MPAKTHYECKUX 3aHSTHM.
MpOrpaMMHUPOBAHUS KOMIBIOTEPHO Pabora y nocku.

poTpaMMEI (K0z1a)

3ananmue:

Heob6xoxnmo OIIPEIETUTh
3 PEKTHBHOCTH
HCIIONB30BaHUS SI3BIKOB
IpOrpaMMUPOBaHHUS B

3aBUCHUMOCTHU OT Hpe[[MeTHOﬁ
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oOnactu 3amaun. OnpenencHue
3 (HEKTUBHOCTH OCYIIECTBUTH
CIIEIYIOIIIMHA crioco0amu:
BEIJICIICHUEM TJIABHOTO
MmoKaszatelast W OTHOIICHHEM
YACTHBIX ITOKa3aTesen.

Anroput™Mu3anus

OIIK-3

Omnpoc, auckyccus,
MPOBEPKA AITOPUTMA
KOMIIBIOTEPHOI
IporpaMMslI (Koza)

Pemienre THHNOBBIX 33424 B
XOJIe MPAKTUYECKUX 3aHSITHIL.
Pabora y mocku.

3aganue: MPEICTABUTh
AITOPUTMBI COPTHUPOBKH
NaHHBIX B BUJE  Tpex
OCHOBHBIX cr1oco0oB
MPE/ICTABIICHUS ATOPUTMOB.

Brenenue B
MIPOrpaMMUPOBAHNE HA
s3b1ke Python

OIIK-3

Omnpoc, auckyccus,
MPOBEPKA AJITOPUTMA
KOMITBIOTEPHOU
TpoTpaMMEI (KOJ1a)

Pemrenne THUNOBBIX 337324 B
XOJIe TPAKTUYECKUX 3aHITHIL.
PaGora y mockn.

3aganue: YCTaHOBHUTH
HMHTETPUPOBAHHYIO cpeny
pa3paboTKu, YCTAHOBUTH U
HACTPOUTh HHTEPIIPETATOP
si3pika Python.

CHHTaKCHC u
YIpaBIISIOIINE
KOHCTPYKLUHU SI3BIKA
Python

OIIK-3

Omnpoc, auckyccus,
MIPOBEpPKA aNrOpUTMa
KOMIIBIOTEPHOU
IIporpaMMsI (K0za)

PenleHue THUNOBBIX 3aga4 B
X0/l TMPaKTHUUYECKUX 3aHATUU.
Pabora y mockwu.

3aganme: ommpcaTh AJITOPUTM
BBIUHCIICHUS
TPUTOHOMETPHUYECKOH
GYHKIMH CHHYCa HCHOJb3Ys
paznoxxenue B psn Teinopa u
peann3oBaTh JaHHYIO 3aJady C
UCTIONIb30BaHUEM SI3bIKA
nporpammuposanust Python.

CocTaBHEBIC THUIIBI
JIAHHBIX

OIIK-3

Omnpoc, aucKyccus,
MpOBEpKa aIropuT™Ma
KOMIIBIOTEPHOMU
IIpoTrpaMMBI (K0z1a)

Penrenne THNOBBIX 3a7a4 B
X0/l TMPaKTHUUECKUX 3aHATUU.
Pabora y mockwu.

3agaHue: JaH acCOIMATHBHBIN
MAaccCuB, coepKauin
MO3ULIUU CTaHLIUHI
HOHOC(EPHOro 30HIUPOBAHUS,
HEO0XOTUMO OTIpENIeITUTh
MaKCUMallbHO W MHHUMAaJIbHO
pa3HEeCeHHbBIE CTAHITHH.

OOBEKTHO-
OpPUCHTHUPOBAHHOE
MPOTPaMMUPOBAHHE

OIIK-3

Omnpoc, aucKyccus,
MPOBEPKa AJITOPUTMA
KOMIBIOTEPHOI
MIpOTpaMMBI(Koa)

Penrenne THNOBBIX 3a7a4 B
X0/le MPAKTHYECKHUX 3aHATHH.
Pabora y nocku.

3aganue: paspaboTarh Kiacc
(w1 mepapxuio) KIaccoB st
MPEACTABIICHUA BBIYUCIICHUS
MAaTEMAaTUYECCKOTO BBIPAXKCHUA
B BUJIE abCTpaKTHOTO
CHHTaKCHYECKOI0 JiepeBa.
ObecnieunTh CIIe/IyIolIHe
byHKIMN: CO3/1aHue,
ylaieHue, 0o0XO0J M  IIOHCK
Y3JI0B B IepeBe.

[Iporpammubie MORYIIH

OIIK-3

Ormpoc, auckyccus,
MPOBEPKa ANTOPUTMA
KOMIBIOTEPHOI
porpaMMbI(Ko1a)

Pemrenne THMOBBIX 3a7a4 B
XO€ TPAKTUYCCKUX 3aHATHH.
Pabora y mocku.

3agaHue: paspaboTaTh
MOAyNb  Juis  paboTBl ¢
reOMETPUYECKHMHU
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NPUMHTHBAMH. Monyib
JOKEH  OBITh  JIOTHYECKH
paszmeneH  Ha  MOAMOIYIH
COTJIACHO BBITIOJTHAEMBIM
3a7adaM.

HaquHe BBIYHCIICHUA

OIIK-3

Omnpoc, auckyccus,
MPOBEPKA AITOPUTMA
KOMIIBIOTEPHOU
NporpamMMBbI(KoJia)

Pemenne THNOBBIX 3a/a4 B
XOJIe MPAKTUYECKUX 3aHSITHIL.
Pabora y mockn.

3ananme: JlaHbl BpeMEHHbBIC
cepun HabOmronenuit ConHia B
muaun H-anega. Heo6xonumo
pa3paboTaTh MmporpamMmy Ajist
BBIJICTICHUS KoJeOaH i
3aIaHHON YaCTOTHI.

ITapannensHoe
MPOrpaMMUPOBaHHE

OIIK-3

Omnpoc, auckyccus,
MPOBEPKA AJITOPUTMA
KOMITBIOTEPHOU
MpOTpaMMEBI(Koa)

Pemenne THMOBBIX 3aia4 B
XOZA€ TPAKTUYECKUX 3aHITHI.
Pabora y mocku.

3aganne: [Janpl M300pakeHUs
ConHua ¢ JaT4Mka BOJHOBOTO
¢ponTa. Heobxonnmo
pa3paboTaTh TpOrpaMMy UL
OBICTpOTO  OMpeNeNeHus U
UCKITIOUCHHS TpeHza
WHTEHCHBHOCTH c
UCIIOJIb30BaHHEM
pacnapaJuleIuBaHusl.

DopMaThl XpaHEHUs
JIaHHBIX

OIIK-3

Omnpoc, auckyccus,
MPOBEPKa AJITOPUTMA
KOMITBIOTEPHOU
MpOTpaMMEBI(Koa)

Pemienne THNOBBLIX 33124 B
XO0J€ TPAaKTUICCKUX 3aHATHIH.
Pabora y mocku.

3aganue: pa3paboTtaTh
MpOTpaMMy UTS BU3yaTH3aluu
JTaHHBIX c Cubupckoro
panuorenuorpada. JlanHbIe
MPEICTABIICHBI B
CTPYKTYPHUPOBAHHOM
6unapaom ¢opmate FITS.

ba3be1r qaHHBIX

OIIK-3

Omnpoc, auckyccus,
MIPOBEPKA ANrOPUTMA
KOMIIBIOTEPHOMU
IIpOTrpamMMBbI(Koa)

PenreHde THUNOBBIX 3aqa4 B
X04€ MPAKTHYCCKUX 3aHATHH.
Pabora y mockwu.

3aganue: paspaboraTh
mporpaMMmy IS MOWCKa
CPEeTHECYTOYHBIX  KOJeOaHHuH
o JAaHHBIM TIOTOTHO M
ctaHuuu Ha teyieckorne BCBT.
JlaHHBIE ~ JTOCTYNHBI  ITyTeM
TMOAKIIOYCHUA K JOKYMCHTHO-
OpUEHTHPOBAHHOM 6aze
nanHbIx MongoDB.

CeteBoe
B3aUMOJICHCTBHUE

OIIK-3

Omnpoc, auckyccus,
MIPOBEPKA ANTOPUTMA
KOMIIBIOTEPHOMI
IpoTpaMMBI (K0z1a)

PenreHde THUNOBBIX 3a1a4 B
X04€ MPAKTHYCCKUX 3aHATHH.
Pabora y mockwu.

3aganue: paspaboraTh
mporpaMMmy — [UIS  pacdera
Pa3HOCTHBIX HM300paXCHUH IO
nmanaeiM - GEC.  CocrtaBHTh
COOTBETCTBYIOIMH http 3ampoc
K HHTEPHET-PECypCy
simurg.iszf.irk.ru.

3anaHus AJs TeKylero KOHTPoJIs
Bomnpocs! qi1s onpoca
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Paszngen 1

1. Yro takoe «uH(MOpMaLHs» B HAYYHOU UCCIIEOBATENLCKON AEITeTbHOCTH?
2. Kakum o6paszom mpencranisercs nadopmanus B undpoBoM Buae?

3. Uto Takoe abcTpakuus?

4. Y10 Takoe s3bIK TPOrpaMMHUPOBaHUS?

5. B xakux 007acTAX UCHOIB3YIOTCS S3bIKH MPOTPAMMHUPOBAHUS?

6. Kakumu cBoiicTBamMu JOKEH 0071a1aTh «IIPaBUIIBLHBIN aIrOpUTM?

Pa3zmen 2

. Uto Takoe unreprnperarop?

. JlJ1g 9ero Ucrosb3yrTCs IEPEMEHHBIE?

. Kakue cymiecTBytoT THUIIBI JAHHBIX U IS YETO KaXKIbIi THUIT IPUMEHSETCs?

. Kakue cymiectBytoT onepaTops! ynpaBieHUs?

. UeM oTimyaeTcst MpOCTON TUM JaHHBIX OT COCTAaBHOTO?

. Kakum 06pa3zom MOKHO cO34aTh CBOM MOJTYJIb U MOAKIIOYUTE €ro K mporpamme?
. Kakue BapruaHThI HHAEKCAIIMN BO3MOKHBI JUIsl IByMEPHOT0 MaccuBa ndarray?

. Uro Taxoe figure u subplot?

. Kakum 06pa3oM MOKHO YCKOPUTBH KOJ?

10. Yto Takoe notok u npouecc? Mx ocHOBHbIE CBOMCTBA.

11. Jlyis yero mpuMeHsrFOTCS 0a3bl TaHHBIX ?

12. YeM oTIMUarOTCs peNSIMOHHBIE 0a3bl TAHHBIX U JJOKYMEHTO-OPUEHTUPOBAHHBIE?
13. Kakue cymiectByroT (hopMathl ISl XpaHEHHsI HAYYHBIX JaHHBIX?

14. Kakum 00pa3om mnepeaats JaHHBIC IO ceTeBOMY HHTepdercy?

O 00 1 NN B~ W —

TunoBble 327244 AJ15 CO3AaAHUS KOMIIBIOTEPHBIX IPpOrpamMm

1. Pa3paboraTe nporpammy AJis YTEHUSI METEOPOJIOTMUECKUX JIaHHBIX U3 TEKCTOBOrO (haiina.
BeiBectu rpaduku ycpeHeHHON TeMIiepaTypbl U 00JIAYHOCTH JAJIS 33/1aHHOTO UHTEpBaJia
BPEMEHH U CKBaKHOCTH.

2. Ilo criekTpanbHBIM JAHHBIM ONPEAEIUTH LIEHTPAIBHOM MTOJI0KEHHUE CIIEKTPAJIbHOM JINHUN
JUISL K&KJIOTO MOMEHTa BPEMEHHU.

3. Ha uzoOpaxkeHnn noHoc(hepHbIX BO3MYIICHNUN BBIIECTUTH 00JaCTh BO3MYILEHUI ¢
MaKCHMaIbHOU MIOUIANBIO.

4. TlocTpouTh BEPXHIOI/HIKHIO/CPETHIOK OTHOAIOIIHE MO 3aJaHHOH BpEMEHHOW cepuu.
5. PazpaboTaTh anropuT™ i OUUCTKU BPEMEHHON CEpUU OT AHOMAJIbHBIX 3HAYEHUH.

6. Hanucate nporpamMmmy [yt napajiesibHOM 00paboTKH MarHUTOrpamMM (BbIJICJIEHUE
COJIHEYHBIX IATEH, OIpe/ielIeHne 3HaYeHNI MarHUTHBIX oTokoB) SDO/HMI.

7. Ucnionb3ys 6a3y naHHbIX simurg.iszf.ik.ru onpenenuts pakrop 3anogHeHNs JAHHBIMU IS
3aJJaHHOTO TUala30Ha BPEMEHH.

8. OuncTuTh MHTEP(EPOrpaMMy OT «KMYCOpPa» U OMPEAECIUTh PAANYC KPUBU3HBI UCTIONb3YS
osicTpoe npeodpazoBanue Dypee.

9. OmnpenennuTth COCTABIAIOLIME CUTHANA ITPY ITOMOIIY Pa3JI0KEHUs HA BHYTPEHHHE MOJIBI.
10. Haiitu nzobpaxeHue ¢ HaWIy4IluM KadyeCTBOM.

3agaum 119 NMCbMEHHOM padoThI
1. Ha ocHOBe onpezieIeHHOro Habopa KpUTepHeB ONPEAETUTh MOIXOASIINN A3bIK
IPOrpaMMHUPOBAHUS.
2. HapucoBath 0J0K-CXeMy aIropuT™Ma MOUCKa MEIMAHHOTO 3HAUCHUS [ HE
COPTUPOBAHHOIO HAbOpa TaHHBIX.
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3agaHus HA YTeHHe JUTEPaTypPhI
. AIrOopUTMHYECKas CII0)KHOCTD.
. SI3bIK IporpammupoBanus Python u ero ocHOBBI.
. CHHTaKCHC U yIpaBJISIIOIINE CTPYKTYPBI.
. CocTaBHBIE TUIIBI JAHHBIX.
. Ocnosbl OOIL.
. Co3zianue Moayseil 1 X UCIOIb30BaHUE.
. JlokyMeHTalus o MOyJIIM nUMpy U scipy.
. HoxymenTanus o popmartam gannsix FITS, HDF.
. CeTeBo€ B3aMMOJICHCTBUE U COKETBHI.

O 0 1N DN B W —

IIpomeskyTouHas aTTecTAUMS

[IpomexyTouHass aTTecTallus CTYAEHTOB [0 JUCHUUIUIMHE OCYIIECTBISETCS IO
OKOHYAHUIO JTUCIUIUIMHBI, B BHJIC DK3aMCHA B COOTBETCTBUH C rpadKOM y4eOHOTO Impolecca.
B cnyuae Hanuuus y4eOHOM 3a10KEHHOCTH (IPOMYIIEHHBIX 3aHITUN U (UJTM) HEBBIOJIHEHHBIX
3a/IaHMi1), CTYIEHT OTpadaThIBAaET MPOITYIIICHHBIC 3aHATUS U BBIITOIHIET 3aJaHUsI.

OneHo4Hble cpeacrea Jid MpoOBEACHUSA l'[pOMe)KyTO‘lHOﬁ aTTeCTalluMn

3K3AMEHAIIMOHHBINA BUJIET Ne 1 (o6pa3en 6niera)
JlucruruimHa KommnbroTepHbIe TEXHOJIOTUN
Hamnpasnenue noaroToBku 03.04.02 dusuka

1. Bompoc ans nposepku ypoBHs o0yueHHoctu 3HATD
Yro Takoe A3bIK MIPOrpaMMUPOBAHUSA?

2. Bompoc mns mposepku ypoBHs o0ydenHoctd YMETH
Kakum 06pa3om MOXKHO 3amucaTh BpEMEHHYIO CEpHIO B OMHAPHBIN (aiin?

3. 3anmanue s npoBepku ypoBHs oOyuenHoctr BJIAJIETD
Pa3zpaGorate mnporpammy i npopexuBaHus cnucka npuemHukoB ['HCC.
IIpopexuBaHue OCYIIECTBISECTCA NPHU ITOMOIIM OIPEACICHUS PACCTOSHUSA MEXIY
IPUEMHHUKAMH.

Bonpocsl k 3k3ameny

1. bunapHblie 1 TeKCTOBbIE (popMaThl XpaHEeHUs HHPopMaluK. VX oTaudust 1 ciocoObl paboThI ¢
HUMH.

2. Kak yctpoen ¢popmat xpanenust 1aHHsix HDF?

3. Kak yctpoen ¢opmat xpanenust janabix FITS?

4. KakuMm o0pa3oM yCTpOEHO XpaHEHHUE TaHHBIX B 06a3e naHHbIXx MongoDB?

5. Kakum 06pa3zoM MpoucXoAuT BBIOOPKa JaHHBIX U3 PEISIIMOHHOMN 0a3bl TaHHBIX?

6. Kakum 006pa3oM npeoTBpaTUTh MOPUY JaHHBIX MPU JOCTYIE K HUM U3 HECKOJIBKUX MTOTOKOB?
7. Kakue anropuTMbl MOXKHO MCIIONIb30BaTh /Ui pa30OMEHHsI CUTHANIA Ha €r0 COCTaBIsIoNIMe?

3amanus K 9K3aMeHY (MOTYT OBITh TUIIOBBIE 33/IaHUS K SK3aMEHY)

1. Pa3zpaboTaTs mporpammy JjIsl BbIICJICHUS BOJIOKOH Ha n300pakenun CorHIIa.

2. Pa3paboTarh mporpamMmy Jisl BU3yalIu3aliuy KoieOaHuil B MHTEHCUBHOCTH 110 U300paXKeHUSIM
CounHiia.

3. Ucnonb3ys naHHBIE C JaTYMKA BOJTHOBOTO ()POHTA OMPEACTUTH MEPHOJUUECKYIO CTPYKTYPY H
BBIJICJIUTH OTJEIBHBIC CyOanepTypHhl.

4. Hanucatb mporpaMMmy Juisl ONpPEAEIEHUs] MAarHUTHOTO MOJIS MO JOIUIEPOBCKOMY CMELIEHHUIO
CHEKTpaJIbHOMN JTUHUU.

5.1lo CCPUU MArHUTOTpaMM ONPCACITIUTh U3MCHCHUC MAIrHUTHOT'O MOTOKA JIJIST HCCKOJIBKHUX TOYCK
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nosepxHoctu ConHua.

OnennBanue 00y4arOmUXCS MPOUCXOIUT C MCIOJB30BAHUEM HOPMATHUBHBIX OIIEHOK Ha
9K3aMeHEe — 5 —OTJIMYHO, 4-XOpOI1I0, 3-yI0BIETBOPUTEIHHO, 2 —HEYAOBIETBOPUTEIHHO.
OuneHouHble cpeacTBa chOPMUPOBAHHOCTH KOMIIETECHIIUH

HauMeHoBaHMe KOMIIeTeHIIMH

HNHaukaTopsbl 10CTHKEHUS] KOMIIETeHIM I

Ne 3aganus k 3auery (WiIn

3a/aHKe)

OIIK-3. Cnoco6eH mpuMeHSThH

3HAaHU B 00JaCTH

I/IH(l)OpMaI_II/IOHHI)IX TeXHOHOFI/IP‘I,
HCII0JIb30BaTh COBPEMECHHBIC
KOMIIBIOTCPHBIC CETU, IPOTPAMMHBIC

MPOJYKTHI H PECYPCHI
nH(popMaMoOHHO-

TEJICKOMMYHHUKAIIMOHHON CETH
"NuTepHeT" (manee - ceTh
"NHTepHET") IS pelIeHus 3a1a4
poQeCcCHOHANBHON NesTeIbHOCTH,
B TOM YHCJIE HAXOJAIIMXCS 3a
npeaenamMu mpoQpIIEHON

IOJArOTOBKH;

obJacru;

N 1. Coop u cucTemMaTn3aus HayqIHO-
HCCIIeIOBATENBCKOH MHPOPMALIIH O
paccMarpruBacMoM OOBEKTE WITH SBJICHUH C
UCIIOJIb30BaHHEM HH(OPMaIMOHHBIX
TEXHOJIOTHH B paMKax 3aa4 MpeaMeTHON

Bompocsr Ne 1-7
3amaun Ne 1-5

WA 2. Kputnyeckas olleHKa TOCTOBEPHOCTH
MIOJTYYCHHOW HAYYHO-HCCIICIOBATEIIECKOM

HHPOPMALINH O paCCMaTPUBAEMOM O0BEKTE
WJIU SIBJICHUU,

3amaun Ne 1-5

NI 3. Micnonb30BaHUE COBPEMEHHBIX
KOMIIBIOTEPHBIX CPEACTB 00pabOTKH U aHAH3a
nHbOPMaLUH 11 000CHOBAHUS IIOIXOJ0B K
pELICHHUIO 3314 IPEAMETHOH 00J1acTH B
paMKax paccMaTpUBaeMOro OOBEKTa UITH
SIBIICHHS;

Bamgaun Ne 1-5

JIAHHBIX.

W 4. IlpumeHeHne Ha MPaKTUKE METOJIOB U
aJrOPUTMOB pa3pabOTKH MPOTPAMMHOTO
obecreueHus sl peIeHus MpooieM B

paMKax Hay4YHO-HCCIIEI0BATEIbCKUX 3a/1a4 B
TOM 4HCJIe 3a/1a4 00pabOTKK HAOII0AaTeIbHBIX

Bonpocsr Ne 1-7
3amaum Ne 1-5

Kpurepun oneHuBanus pe3yibTaToB 00y4eHHUs

Kpurtepun

IlIxasa oneHnBaHuUs

COTJTHYIHO»

«Xxopomo»

«YAOBJECTBOPUTE/IBHO»

«HEYAOBJECTBOPUTECJIBHO»

Baanenue
crenuaJbLHOM
TEePMHHOJIOTHeH

CB000IHO BlaJ€ET
TEPMHUHOJIOTHEN U3
Pa3IHYHBIX PA3/IEIIOB

Kypca

Bnageer
TEPMHUHOJIOTHEM,
Jieasi OIHOKHY;
MIPU HEBEPHOM

PG,E[KO HCIOJIB3YET
IIpAu OTBETC
TCPMUHBI,
NOJMCHACT OJHHU

He Bimageet
TEPMUHOJIOTHEH 110

Kypcy

yIoTpeOIeHIH MOHSITHSI IPYTUMH,

CaM MOXKET ux HE BCEra IOHUMas

HWCIIPaBUTh pa3sHHIIBI
I'ny6una u nmoaHoTa JemoHcTpupyer Xoporo OTBeYaeT TOJIbKO He Brnaneer
3HAHMA IIpeKpacHoOe 3HAHNE BJIAJICET BCEM Ha KOHKPETHBIH TEOPETUIECKUMHU
TeopeTHYeCKUX MIpeaMeTa, COSTUHSIS | COIepIKaHUeM, BOTIPOC, COEIMHIET | OCHOBaMH Kypca
OCHOB KYypca IIpU OTBETC 3HAHUA BHUOUT 3HAHUA U3 Pa3sHBIX

13 Pa3HBIX Pa3[esioB, | B3aUMOCBS3H, pa3zenoB Kypca

J00aBIIss
KOMMEHTapUH,
MTOSICHEHMS],
000CHOBaHUS

MOET MPOBECTH
aHaJIN3 U T.JI.,
HO HeE BCceraa
IIETaeT 3TO
CaMOCTOSITENIBHO
0e3 oMoy
DK3aMeHaTopa

TOJIBKO MIPH
HaBOISIINX
BOIpocax
9K3aMeHaTopa

YMmeHue

OTBevast Ha BOIPOC,

MoskeT ogo0parhb

C TpyJIOM MOXET

He moxeT cooTHecTH

21




MPOWLTIOCTPHPOBATH | MOXET OBICTPO U COOTBETCTBYIOIINE| COOTHECTH TEOPHIO | TEOPETHYECKHE 3HAHUS
TeopeTHYeCKHi 6e30mn00IHO MPUMEPHI U3 U TIPAKTHYECKHE 1 TIPAaKTUYECKHUE
MarepuaJl MIPOMJUTIOCTPUPOBATH | IMEIOIINXCS B MPUMEPHI U3 TIPUMEPBI
npuMepaMu OTBET yueOHBIX Y9eOHBIX
COOCTBEHHBIMHU Marepuanax MaTepHaJIoB;
IpUMEpaMu MPUMEpPHI HE
BCETa
NpaBHJIbHBIC
JuckypcuBHbIE JemoHcTpupyeT [pucyrcreytor | C tpynom He MoxeTt npuMeHHTb
yMeHus pasznuuHble HOpPMbI HEKOTOpbIE MPUMEHSIOTCS (hOpPMBI MBICITUTEIEHOM
MBICJIUTEIEHON (opMEI HEKOTOpbIe (JOPMBI | NEATEIILHOCTH: aHAIU3,
JeATEILHOCTH: MBICJIUTEIBHOW | MBICIHUTENILHOM CHHTE3, CPaBHEHHE,
aHaJN3, CUHTE3, JIeATEILHOCTH: JIeSITEIIbHOCTH: 000011IeHuE U T. 1.
CpaBHEHHE, aHaJM3, CHHTE3, | aHalu3, CHHTE3, OtcytcTByeT
00o00mIeHne u T.1I. CpaBHEHWE, CpaBHEHHE, apryMeHTaIus, JOTuKa
Bianeer 000011IeHIE 1 0000IIEHNE U T.II. TIpH OTBETE.
aprymeHrauuew, T.4. Xopol1as Crnabas
T'PaMOTHOM, apryMeHTaIus, apryMeHTaIus,
JTAKOHWYIHOM, YETKOCTb, HapyIIeHHAs
JOCTYITHOU H JIAKOHUYHOCTh JIOTHKA TIPH
NIOHTHOH pEYblo. OTBETOB. OTBETE,
oHOOOpa3HbIe
(hOpPMBI U3JT0KEHHS
MBICJIEH.

OueHovHbIe cpeacTBa, 00ecneYnBaloIUe JUATHOCTHKY C()DOPMUPOBAHHOCTH
KOMIIeTEeHIHI1, 3asiBJICHHBIX B pa0o4eil nporpaMmMe QMCUMILIAHBI (MOXYJIs1)

Pe3yabTaT AMArHOCTHKHU IMoka3arean Kputepuu CoorBercrBue / 3auer /
copmupoBaHHOCTH HECOOTBETCTBHE 3K3aMeH
KOMIIeTeHIM i
ITonoxurenbHble HOJrOTOBKA K yCTHOMY | Jlan rpaMoTHBIN 1 CootBeTcTBHE DK3aMeH
Pe3yJIbTaThl YCTHOTO [IPOMEKYTOUHOMY Ppa3BEpHYTHIN OTBET Ha
MIPOMEXYTOUHOTO KOHTPOJIIO, 3HAHHE BOIIPOCHI IS
KOHTPOJIA OCHOBHBIX TEM IIOJATOTOBKH 110
JACIHATIINHEI, TEOPETUUECKUM
YKa3aHHBIX B BOIIpOCaM Kypca
[Iporpamme He oTBetrur mim HecooTBerctBuE
OIICHUBAHMS OTBETUJI HETPABUIHHO
KOHTPOJIHPYEMOH Ha BOTIPOCHI JIJIs
KOMITETEHI[UN MOATOTOBKH T10
TEOPETUIECKUM
BOTIPOCAaM Kypca
TTonoxutenpHBIC Pemmrenne TlonoxxurennHBIE CooTtBeTcTBHE DK3aMeH
Pe3yJbTaThl PEIICHUS MPEUI0KEHHBIX pe3yNbTaThl pelieHus
3a1a4 pernojaBareneM 3a1a4
3aa4, 3HaHHE He pewmn nnmn HecooTBercTBue
OCHOBHBIX TEM HEMPaBUILHO PEIIMIT
JIACIHATLIAHE MIPEAJIOKEHHBIE 3a/1a4K
IlonoxxurensHbIC IToxgroroska k ITonHocTsio packpbiThl | COOTBETCTBUE DK3aMeH
pe3yJbTaThl IK3aMeHa 9K3aMEHY U 3HaHHE BCE€ BOIPOCHI, JaHbI BCE
9K3aMEHAIIMOHHBIX MIPaBUJIbHBIE
BOTIPOCOB onpeieIeHuUs
He nmonaHoCTHIO CooTBeTCTBHE
PAaCKpPBIT OJTUH U3
BOTIPOCOB H(WJIN) B
OTIpe/ICNICHUsIX €CTh
HETOYHOCTH
He nonnocThiO HecooTBercTBue
PAacKpBITHI J1Ba BOIpoca
n(nin) onpeeseHust
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HCBCPHLI

[onoxurenbHble
pe3yNIbTaThI
CaMOCTOSITENBHOM
MICEMEHHOH paboTHI

MO/TOTOBKA K
MICEMEHHOI pabore,
3HaHUE OCHOBHBIX TEM
JWICIIUTIIIMHEI,
YKa3aHHBIX B
[Iporpamme
OLICHUBAHHUS
KOHTPOJIUPYEMOH
KOMITETEHIINT

[Tpu BeIMONTHEHNT
MMUCHBMEHHOU paboTHI
HE JOIyCTHI
(akTHUECKUX OMHOOK,
00 TOITYCTHI
MHUHHMAIIBHO®
KOJIMYECTBO, HE
BIIMSIIOIIEE HA MTOJTHOE
TIOHNUMaHHE 1
BoOCIpUsiTHE paboTHI
[Tpu BeIMONTHEHNT
MTMCbMEHHON paboThI
JOIYCTHI (haKTUYECKUEe
OIIMOKM, BIUSIOIIEE HA
MIOJTHOE TIOHUMaHHUe U
BOCHPHSATHE PabOTHI

CoOTBETCTBHE

HecootBeTcTBHE

DK3aMeH
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