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OobopoTHasi cTOPpOHA TUTYJBHOTO Jucta PIIJ{

|. PaGouasi mporpaMma nepecMoTpeHa Ha 3acelaHUM Kadeapbl/AenapTaMeHTa:

IIpoTokomn oT « » 20 1. Ne

3aBenyrontwii kKadeapoi

(moamucse) (1.0. dammnus)

Il. Padouasi mporpamMma nmepecMoTpeHa Ha 3aceJaHHH Kadeapbl/ienapTaMenTa;

[IpoTokoi oT « » 20 1. Ne

3aBenyrontwii kKadeapoi

(moamucp) (1.0. ®amumus)

111. PaGouyas mporpamMma nepecMoTpeHa Ha 3acefaHnuu Kadeapbl/qenapTaMeHTa:

IIpoTokomn oT « » 20 1. Ne

3aBenyrouuii kadenpoi

(moamuce) (1.0. ®amumnus)

V. PaGouass mporpaMMa mepecMoTpeHa Ha 3acelaHUH Kadeapbl/IenapTaMeHTa:

IIpotokomn oT « » 20 1. Ne

3aBenyrontuii kKadeapoi

(oamch) (1.0. damumus)



He.]'ll/l H 3aJa94 OCBOCHUA JUCIUIIIMHBI:

[enr  u3yyeHUss  JUCHUIUIMHBI —  3HAKOMCTBO C  SI3BIKOM
nporpammupoBanusi  Python  jans  pemeHwss npakTH4eckux — 3a1ad
BBIYHMCIIUTENLHON (PU3UKU U CMEXHBIX 001acTeil 3HaHUS.

3agauu:

e 3HAKOMCTBO C OCHOBAMHM IPOTPaMMHUPOBAHUS.

e 3HAKOMCTBO C OCHOBHBIMH KOHCTPYKIMSMH s3bika Python u
napagurMamu IpOrpaMMHUPOBAHUS (mpouetypHbIM,
(YyHKIHMOHAJIBHBIM U 00bEKTHOOPUEHTUPOBAHHBIM ).

e [lpaktuka wucnonb3oBaHusa s3bika Python anga  pemenus
IPAKTUYECKUX 3a7au BBIUMCIUTEIbHOW (U3UKH U CMEXKHBIX
oOnacTeil 3HaHus.

e [IpuoOpereHne HaBBIKOB UCIOJIb30BAHUSI COBPEMEHHBIX CPEJICTB
pa3palboTKu, B T.4. UHTEpaKTUBHOU cpenbl Jupyter Notebook.

e [IpuoOpereHne HaBBIKOB HMCHOJB30BAHUS CHUCTEM KOHTPOJIS
BEpPCUH U KOJJTAOOPATUBHBIX CPEJCTB Pa3pabOTKH.

e (OcBoeHue Bo3MokHOCTeH 6nbmuorek NumPy u SymPy

Jig  ycnemHoro wusydeHuss aucuuiimHbsl «Python mns  pemenus
NPAKTHUECKUX 3a7ad BBIYUCIUTENbHON (PU3UKM W CMEXHBIX oOmacTei
3HaHUS» Yy CTYJIEHTOB JOJDKHBI OBITh C(HOPMHpPOBAHBI CIEIYIOIINE
peBapUTENbHbIE KOMIIETECHIINH:

*VK-1.1, Onpenensier poib 171 3Ha4YeHUE nH(popMaiuu,
nHopMaTH3auKu OOIIeCTBA, WH(OOPMAITMOHHBIX TEXHOJOTUM, UCIIOIb3YET
TEOPETUYECKHE OCHOBbI HMH(POPMALMOHHBIX MPOIECCOB MNPeoOpa3oBaHUs

uH(popManuu.

B pesynbpTaTe M3yyeHUs NaHHOW AUCHUIUIMHBI Y CTYJIEHTOB (DOPMUPYIOTCS

cienyrone npodeccuoHaaIbHbIe KOMIETEHITUH (3JIEMEHTHI KOMIIETEHITUH ):



Tun 3agay Kon u HaumeHoBaHue
. Koa u HanmeHoBaHue
npodeccruoHanbHON
WHIUKATOPA TOCTIKCHHS
KOMITETEHIIUU
KOMITCTCHITUH
(pe3yJbTaT OCBOCHUS)
Hayuno- INK-1 Crnoco6ewn | [1K-1.3 Ilpumensiet
WCCIICIOBATEILCKUIMA WCITOJIB30BATh COBPEMECHHBIC HAYIHBIC
CHEIUaTN3UPOBAHHBIC METO/Ibl Ha YPOBHE,
3HaHHS B o0nacTu | HEOOXOIUMOM JIJTsI
busuKu, a TaK)Xe | TOCTAHOBKU U PEIICHUS
CTaHapTHBIC 3a/1a4, OCHOBBI
MIPOTPAaMMHBIE  CPEJICTBA | KOMIIBIOTEPHOTO
KOMITbIOTEPHOT'O MOJEIIUPOBAHUS
MOICIIUPOBAHUS LTSI
OCBOCHHSI  TTPOPHIBHBIX
bu3nIeCKuX
JTUCIUTUTUHPA3IUIHOTO
GyHKIMOHATIBHOTO
HAa3HAUYCHUs, a TaKkKe
UCITOJIB30BaTh
CTaH/apTHBIC
MpPOTrpaMMHBIE  CPEICTBA
170:¢ KOMITBIOTEPHOTO
MOICTUPOBAHUS
[1K-3 Crniocoben
[IK-3.1. I[Ipumenser
OKa3bIBATh
COBPEMCHHBIC
UH()OPMAITMOHHYIO
— nH(pOpMaITMOHHBIE
PIHKY TEXHOJIOTHH U
CHEIUATNCTaM,
MPOTrpaMMHBIC CPEICTBA
OCYIIECTBIISIONIAM
P pEIIeHUN HAy9IHO-
Hay4YHO-
MCCIIEI0OBATENbCKUX
HCCIICIOBATEILCKIEC
3ajay.
paboThI
[IpoexTHbIN [1K-4.1 Vcnons3yer

IIK-4 CnocobeH cienuTs
3a BBITIOTHEHUEM
MPOCKTOB B 00JIacTH
bu3uku u
UH()OPMAITMOHHBIX

TEXHOJOTMH Ha OCHOBE
IIJIAHOB IPOCKTOB

METOJIBI ¥ CPEJICTBA
MIPOCKTUPOBAHHUSI
(hHU3UYECKUX,
UH()OPMAITMOHHBIX
CHCTEM M TEXHOJIOTUH

[1K-4.2 Cnenur 3a
BBITTOJIHEHUEM TIPOECKTOB




I1K-4.3 Ynpasinsiet
poeKTaMu B 00JIacTu
bu3uKu u
UH(POPMAITMOHHBIX
TEXHOJIOTHI Ha OCHOBE
TTAHOB TIPOEKTOB

Konx n sammenoBanme
VH]JIMKATOPA TOCTHKECHUS
KOMIIETEHIIN U

HaumeHoBaHMe mmoKa3aTessi OleHUBAHUS
(pe3ynbTaTa 0Oy4eHUs 1O JUCHUTUIUHE)

[1IK-1.3 IIpumenser
COBPEMEHHBIC HayUHBIC
METO/IbI Ha YPOBHE,
HEOOXOIMMOM ISt
MTOCTAHOBKH W PEIICHUS
3a71a4, OCHOBBI
KOMITBIOTEPHOTO
MOICITUPOBAHUS.

3HaeT cpeaCTBa IPOrpaMMUPOBAHMS, U
KOMIIBIOTEPHOI'0 MOJIETTUPOBAHUS,
UCIIOJIB3yEMBIE ITPU IPOEKTUPOBAHNUN
pUOOPOB, CXEM, YCTAHOBOK MPHUKJIATHOM
bu3uKn

YMeeT UCIoIb30BaTh METOJIBI M CPEJICTBA
MPOTPaAaMMHUPOBAHMS, H KOMITBIOTEPHOTO
MOJCIIUPOBAHUS TIPH MPOSKTUPOBAHUHT
prUOOPOB, CXEM, YCTAHOBOK MPUKIIATHOM
busuku

BJI&,[[GGT HaBBIKaMU IIPOTPaMMHUPOBAHUA U
KOMITIBIOTCPHOI'O MOACIIMPOBAHUS I
PCUICHUA MOCTaBJICHHOMN 3aJa4Hn

[IK-3.1. [Ipumensier
COBPEMEHHbBIC
uH(pOpMaIMOHHbBIC
TEXHOJIOTUH U TIPOTpaMMHBIE
CpEIICTBA MPHU PEIICHUN
HAYYHO-HCCIIEI0BATENbCKIX
3a/a4y

3HaeT coBpeMeHHbIE NH(OPMAIIMOHHbIE
TEXHOJIOTUH U MTPOTPaMMHBIE CPEACTBA NIPH
pEIIEHUU HAYYHO-UCCIIE0BATEIbCKUX 3384

YMeeT 0CylmeCTBIATh HOATOTOBKY
MPOTrPAaMMHBIX CPEICTB MPHU PEIICHUH HAYYHO-
MCCJIEI0BATEIBCKUX 33]1a4

Brnaneer HaBbIKaMU HCTIOJIB30BAHUS
COBPEMEHHBIX MHGOPMAIIMOHHBIX TEXHOJIOTHIA
Y IIPOrPaMMHBIX CPEJICTB IPU PELICHUU
HAaYYHO-HUCCJIEA0BATEIbCKUX 3a]1a4

[1K-4.1 Ucnons3yeT METO bl
1 CpeJICTBA MPOCKTUPOBAHUS
bu3nIecKux,
MH(POPMAITMOHHBIX CUCTEM U
TEeXHOJIOTHUH

3HaeT cnocoObl U BO3MOKHOCTH MTPUMEHEHUS
M3Yy4aeMoro SI3bIKa MPOTPaMMUPOBAHUS IS
penieHus: GU3NYeCcKuX 3a1a4

YMeeT npuMEHITh N3y4aeMbli SI3bIK
MPOTrPpaMMUPOBAHUS JIJISI PELICHUS
(bu3nYeCKuX 3a71a49

Brnaneet HaBbIkaMM HanmMCaHUS aJITOPUTMOB
JUISL pereHus Gu3nUecKux 3a1a4d

[1K-4.2. — Cnenur 3a
BBITTOJIHEHUEM MPOEKTOB

3HaeT NPUHLHUIIBI yueTa paboT B 00J1acTi
¢bu3uKY 1 HHOPMAIIMOHHBIX TEXHOJIOTUI Ha
OCHOBE IJIAHOB IMPOEKTOB




KO,Z[ N HAMMCHOBAHHC
HHIHUKaTOpa JOCTHXXCHUA
KOMIICTCHIIUHN

HanmeHoBaH#e mmoka3aTeisi OleHUBAHUS
(pe3yabTaTa OOy4eHHsI IO JUCITUTIIIHE )

YMeeT ocyleCcTBIATh HAA30D 3a
BBIIIOJIHEHHEM MPOEKTOB

Biageer HaBbIKaMH OLIEHKH padOT MpU
BBIIIOJIHEHUH MTPOEKTOB.

[1K-4.3 Ynpasnser
IPOEKTaMH B 00J1aCTH (PUBHKU
¥ THPOPMAITMOHHBIX
TEXHOJIOTHA Ha OCHOBE
MJIAHOB TIPOEKTOB

3HaeT u3ydaeMbli S3bIK MPOTPAMMUPOBAHUS
JUTSL CO3/IaHMSI IPOEKTOB

YMeeT UCIoIb30BaTh H3y‘{aCML1ﬁ SA3BIK
IIPpOrpaMMHpPOBaHU OJIA1 CO3JaHUA ITIPOCKTOB

BJ'IaI[CCT HaBbIKaMH HCITOJIb30BaHUA
HN3y4acMOro A3bIKa IIPOrpaMMUPOBAHUA JIA
CO3JJaHM:A IIPOCKTOB

2. Tpyno€MKOCTh TUCHMIUIMHBI U BUJIOB YYEOHBIX 3aHSATUN MO AUCIUILINHE
«Python s pereHus: mpakTHYSCKUX 3a7a4 BEIYUCITUTEILHON (DU3UKH U CMEKHBIX

o0J1acreil 3HAaHUAY.

OOmmas TpyI0eMKOCTh AUCIMILIAHBI cocTaBisieT 3 3auétHbie equauibl (108

aKaJeMUYECKUX 9acOB) BO 2 CEMeCTpe.
(1 3aueTHas enqMHUIIA COOTBETCTBYET 36 aKaJeMUUECKUM YacaMm)

Bunamu yueOHBIX 3aHATHIA W PpabOThl 00ydYaromerocs Mo JUCITUIUIMHE

SABJIAXOTCA:
O6o3HaueHNE Buns! yaeOHBIX 3aHATHI U paOOTH 00yJaromIeTrocs
Jlex Jlexun
IIp IIpakTuueckue 3aHATHU
CP CamocrosiTenbHas padoTa 00ydaromerocsi B epro TEOPETHIECKOro 00ydeHHs

CrpykTypa AMCUUILIMHBIL:

®dopma 00ydyeHHs: — OUHasl.

KonnuecTBo yacoB o
o | BUIAM y4eOHBIX 3aHSITHIH
HaumenoBanue 5 | u paGoTh! 06y4arOLIErocs DopMbl
Ne pasznena g 2 IPOMEKYTOUH
JVCUUATUIAHBI S| g Q| ol 2. O#1 aTTecTaluny
S| 5 | F|O|E
]
N4
1 | OcHoBHas 219 36 | 18 I1P-15




uHopMaIus 0 sA3bIKE
IIPOrpaMMHUPOBaHUSA
Python

OCHOBBI CHHTaKCHCa
s3pIKka Python d 36 HP-15

Hroro: 18 72 | 18

l. CTPYKTYPA U COJAEP)KAHUE TEOPETUUYECKOMN YACTH KYPCA

Jleknmuonnwple 3anaTus (18 gac.)

Paznen 1. OcHoBHass uHopManus 0 s3bIKe MporpammupoBanus Python
(9 uac.)
Tema 1. BBenenne (3 uac.)

Kro, xorga u 3auem npuayman s3eik Python. MaTepriperaTops! si3bika. CUHTaKCHUC
sSI3bIKa C BBICOTBI ITHUBbETO Moiéra. IHTepakTnBHasA 00os104ka IPython.

Tema 2. ®ynkuun si3bika nporpamvupoBanus Python (3 gac.)

CuHrakcuc o0ObsBICHHS (YHKIMI. YHakoBKa W pacnakoBKa apryMEHTOB.
KitoueBble apryMeHThl M apryMeHTHI 10 yMoidaHuio. PacmakoBka u omepaTtop
npucBauBanus. OOnactu BugumocTH, npaBuwio LEGB, omnepatoper global u
nonlocal. ®yHKIIMOHAIEHOE TPOTPAMMHUPOBAHKE, AHOHUMHBIE QyHKUUU. DYyHKINUN
map, filter u zip. ['enepaTopsl CIUCKOB, MHOXECTB U CIOBApEH.

Tema 3. [lexopaTtopbl 1 MoayJib functools (3 uac.)

Cunrakcuc nekoparopoB. JlekopaTopsl ¢ aprymeHTamu, 0e3 apryMeHTOB.
[Tpumeps! ucnonb3oBanus AekopatopoB. Moayms functools.

Paznen 2. OcHoBBI CMHTaKcHca si3bika Python (9 gac.)
Tema 4. Ctpoxu, 6aiiThl, (paiisibl 1 BBOA/BBIBOJ (3 yac.)
CrtpokoBble uTepaisl U cbipblie cTpoku. CTpoku U FOHukoa. OCHOBHBIE METOIbI
paboThl co ctpokamu. Moayinb string. baiiTel. Koguposku. Daiinel u QaitioBsie
00beKThI. MeTo 1Bl paboThI ¢ daiiamu. Moyib 10.

Tema 5. BcTpoeHHbIe KoJLIEeKIIUKA B MOaYJIb collections (3 uac.)

KopTex, crmmcok, MHOXKECTBO, CJIOBaph - 00XOJ B TIyOMHY, 0030p METOMOB,
npumepbl. Monynb collections: mmeHoBaHHBIE KopTexu, cuétumku, defaultdict,
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OrderedDict.

Tema 6. Kimaccwl (3 gac.)

CuHTaKCcUC OOBSBIICHUS KJIaCCOB. ATPHOYTHI, CBSI3aHHBIC U HECBSI3aHHBIC METOZIBI,
_dict_, _ slots . Craruueckne MeTOabl W MeToAbl Kiacca. CBOICTBa,
nexoparop @property. HacrmenoBanue, meperpyska MeTOIOB M (DYHKIHS SUPET.

JlexopaTopsl K1accoB. Marnueckue METOBI.

CTPYKTYPA U COJAEPKAHUE MMPAKTHYECKOM YACTHU KYPCA
U CAMOCTOSATEJBHOM PABOThI

IpakTyeckue 3anaTus (72 yac.)

IpakTuyeckoe 3ansitue 1. Pemenne 3agau (12 vac.)
PerreHue npakTHUECKUX 3a71a4 Ha s3bIKe IporpaMMmupoBanus Python,
IIpakTHyeckoe 3ansaTHe 2. Pemenune 3axau (12 yac.)
Perenre mpakTHYECKKX 3a7a4 Ha s3bIKe IporpaMMupoBanus Python.
IIpakTHyeckoe 3ansaTue 3. Pemenune 3axau (12 yac.)
Perienre mpakTHYECKKX 3a7a4 Ha s3bIKe IporpaMMupoBanus Python.
IpakTuyeckoe 3ansitue 4. Pemenne 3a1au (12 vac.)
PerreHne npakTHUECKUX 3a7a4 Ha s3bIKe IporpaMMupoBanus Python,
IpakTuyeckoe 3ansitue 5. Pemenne 3a1a4 (12 vac.)
Perienre mpakTHYECKKX 3a7a4 Ha s3bIKe IporpaMMupoBanus Python.
IpakTHyeckoe 3ansaTue 6. Pemenune 3axau (12 yac.)
Perienre mpakTHYECKKX 3a7a4 Ha sA3bIKe IporpaMmmupoBanus Python.
3agaHus AJ1 CaMOCTOATeIbHOM padoTsI (18 uac.)

Tpebosanus: TOCIHE KaXIOTO MPAKTUUECKOTO 3aHATHS O00ydaronemMycs
HE0OXoMMMO 00paboTaTh TMOMYYEHHBIE PE3yJdbTaThl, TOCTPOUTH Tpaduku
3aBUCUMOCTEH HM3MEPSAEMBIX BEJIWYHMH, pacCUUTaTh TpeOyeMble BEIUYHHBI U

MOCTPOUTh pACCUUTAHHbIE TpaduKh, OOBSICHUTHL WX I[OBEJECHUE U ClIeNaTh
8



IIPABIIIbHBIC BHIBOJIBI.
JlomManrHue 3aJaHus K MPAKTHYeCKUM padoTam

3aganme 1 (0,5 yac.)
Ectb ciucoxk a=[1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89].
BriBeguTe BCe 371IEMEHTBI, KOTOPHIE MEHBIIIE 5.

3ananue 2(0,5 gac.)
JlaHbBI CIIUCKU:

a=1[1,1,2,3,5,8,13, 21, 34, 55, 89];
b=1[123,45,6,7,8,09, 10, 11, 12, 13].

HY)KHO BCPHYTH CIIMCOK, KOTOpBIfI COCTOHUT H3 JJICMCHTOB, 06IIII/IX ML 9TUX JIBYX
CITMCKOB.

3ananue 3(0,5 yac.)
OTcopTupyite clIOBaphb MO 3HAYCHUIO B MOPSJIKE BO3PACTAHUS U yObIBaHUS.

3ananue 4(0,5 yac.)
Hanumwure nporpammy aJist CIIMSIHUS HECKOJIBKUX CIIOBApEl B OJIUH.

3ananue 5(0,5 yac.)
Haiinute Tpu Kiroya ¢ caMbIMM BBICOKMMHU 3HA4€HUsSMH B ciioBape my dict =

{'a":500, 'p":5874, 'c": 560,'d":400, 'e":5874, 'f': 20}.

3ananue 6(0,5 yac.)
Hanummre koA, KOTOPBIM MEPEBOIUT II€J0€ YUCIO B CTPOKY, NMPU TOM HYTO €ro
MOHO MPUMEHUTH B JIFOOOM CUCTEME CUUCIICHUSI.

3ananme 7(1 yac.)

Hy>Ho BbIBECTH IEPBBIE N CTPOK TpeyroJibHUKa [lackans. B 3Tom TpeyronbHuKe Ha
BEPIIMHE U M0 OOKaM CTOST CIMHHUIIBI, a KaKI0€ YUCIIO BHYTPU PABHO CyMME JIBYX
PACMOJIOKEHHBIX HAJ HUM YHCEN.

3aganme 8(1 uac.)
Harmmuite mpoBepKy Ha TO, SBISICTCS JIM CTPOKa nanuaapomMoM. [TamuaapoM — 310
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CJIOBO HJIM qapae,a, KOTOPbIC OJITMHAKOBO YHUTAIOTCA CJICBA HAIIPABO M CIIpaBa HAJICBO.

3apanme 9(1 yac.)
Cnemaiite  Tak, 4TOOBI  YHMCIO  CEKyHJ  OToOpakaJjoch B  BHUJE
JTHU:4aChl:MUHYTHI: CCKYH/IbI.

3apanme 10(1 gac.)
Bl npuHuMaeTre OT MOJB30BATENsl MOCIEAOBATEIBHOCTh YHCEI, Pa3AelIEHHBIX
3ansiTod. CocTaBbTE CIIUCOK M KOPTEXK C 3TUMU YUCIIaAMHU.

3amanue 11(1 gac.)
BriBeguTe nepBbIi U TOCAEAHUM DIEMEHT CIIHCKA.

3apanme 12(1 gac.)

Hamummre mnporpamMmmy, KoTopas mnpuHHMaeT uMs ¢aiijla U BBIBOJAUT €T0
pacmupenue. Ecnu pacmpenue y daiina onpeaenuTh HEBO3MOXKHO, BBIOPOCHTE
HCKJIIOUCHHUE.

3aganme 13(1 gac.)
IIpu 3a1aHHOM 11€JI0M YHCJIE N IOCUYMTAalTE n + nn + nnn.

3ananue 14(1 ygac.)
Hanumwure nporpammy, KOoTopasi BBIBOJUT YETHBIC YUCIIA U3 33/IaHHOTO CHHUCKA U
OCTaHABJIMBAETCS, €CJIM BCTpedaeT yucio 237.

3ananme 15(1 gac.)
Hamummre nporpammy, KoTopasi IpMHUMAET JBa CIIMCKA M BBIBOJIUT BCE AJIEMEHTHI
MIePBOT0, KOTOPBIX HET BO BTOPOM.

3ananme 16(1 gac.)
BriBenute crivcok (aityioB B yka3aHHOM TUPEKTOPHH.

3apanue 17(1 yac.)
Cnoxute nudpsl 1E0TO YUCa.

3ananue 18(1 uac.)
[TocuuTanTe, CKOJIBKO pa3 CUMBOJI BCTPEYAETCS B CTPOKE.

3aganme 19(1 yac.)
[TomenstiiTe 3Ha4YCHUA IEPEMEHHBIX MECTaMMU.

3apanme 20(1 yac.)
C nmoMo1ipi0 aHOHUMHOM (DYHKITUU U3BJIEKUTE U3 CIIUCKA YUCIIa, IeTUMBbIe Ha 15.
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3aganue 21(1 yac.)
Hy»xHo ipoBepuTh, BCE JIU YKCIIa B TTOCJICI0BATEIbHOCTH YHUKAIBHBI.

3aganme 22(1 gac.)
Hanmummre nporpamMmmy, KoTopasi IpuHUMAaeT TEKCT M BRIBOAUT JIBa CJI0Ba: HanboJee
4acTO BCTpEYAIOIIeecs U caMoe JUTMHHOE.

I1. YYEBHO-METOJINYECKOE OBECIIEYEHUE
CAMOCTOSATEJBHOMN PABOTBI OBYUAIOIIIUXCSI

Y4yeOHO-METOAUUYECKOE oOecrieueHue CaMOCTOSITEIILHON paboThI
oOydJaromuxcs Mo JUCHHUILUIMHE BKIIFOYAET B Ce0s:

- TIaH-TpauK BBIMOJHEHHUS CAMOCTOSITEIHFHON pabOThl MO JUCIUILUIMHE, B
TOM YHCJIE IPUMEPHBbIC HOPMBI BPEMEHHU Ha BBITTOJHEHUE 110 KXKJIOMY 3a/1aHUIO;

- TpeOOBaHUSA K TPEACTABICHHIO W  O(QOPMIICHHIO  pe3yJbTaTOB
CaMOCTOATENbHON padOTHI;

- KPUTEPHUH OIICHKHU BBITIOJIHCHUS CAMOCTOSITEIIbHONU PaOOTHI.

HJIaH-I‘pa(l)HK BBLINOJIHEHUSI CAMOCTOATEJILHOH paﬁon o IMCIMIIJIMHE

Ne Jara/cpoxkn Bua camocrosrenbnoi | Ilpumepneie ®opma KOHTPOJIA
n/n BBIIIOJIHEHH S padoThI HOPMBbI
BpeMeHH Ha
BBINOJIHEHH e
1 1 Henmens Jomamrusis padora 1 0,5 yac. ITP-15 (paboyast TeTpasb)
ceMecTpa
2 1 Henmens Jomarmrusist padora 2 0,5 yac. [TP-15 (pabouas TeTpap)
ceMecTpa
3 | 2 Henmens Jomamrnss pabora 3 0,5 yac. [TP-15 (pabouas TeTpaab)
ceMecTpa
4 | 2 Hepens Jomamnsist padora 4 0,5 gac. I1P-15 (pabouast TeTpaap)
ceMecTpa
S5 | 3 "Henens Jomanrnss pabora 5 0,5 gac. [1P-15 (pabouas TeTpaab)
ceMecTpa
6 | 3 Hemens Jomamnsist pabota 6 0,5 gac. ITP-15 (pabouas TeTpaap)
ceMecTpa
7 | 4 Henens Jomamruss pabora 7 1 yac. [1P-15 (pabouas TeTpaab)
ceMecTpa
8 | 5 memens JomanrHss pabora 8 1 yac. [1P-15 (pabouas TeTpaab)
ceMecTpa
9 | 6 Hemens Jomamrnss padora 9 1 yac. [1P-15 (pabouas TeTpaab)
ceMecTpa
10 | 7 menens Jomamrnss pabora 10 1 yac. [1P-15 (pabouas TeTpaab)
ceMecTpa
11 | 8 menens Jomamnsis pabora 11 1 yac. I1P-15 (paboyast TeTpaab)
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ceMecTpa

12 | 9 menens Jomarnsist pabora 12 1 yac. ITP-15 (pabouas TeTpaab)
ceMecTpa

13 | 10 nenens Jomamnsis pabora 13 1 yac. I1P-15 (pabouas TeTpanb)
ceMecTpa

14 | 11 nepens Jomamnsis pabora 14 1 yac. I1P-15 (pabovas TeTpaab)
ceMecTpa

15 | 12 nepens Jomammnsis padora 15 1 yac. I1P-15 (pabouas TeTpanb)
ceMecTpa

16 | 13 nemens Jomamnsis padora 16 1 yac. I1P-15 (pabouas TeTpaab)
ceMecTpa

17 | 14 venens Homamnrnsis pabora 17 1 ygac. [TP-15 (pabouas TeTpanap)
ceMecTpa

18 | 15 nHenens Homamnrnsis padota 18 1 ygac. [TP-15 (pabouas TeTpaap)
ceMecTpa

19 | 16 Henens Homanrnsis padora 19 1 ygac. [TP-15 (paGouas TeTpaap)
ceMecTpa

20 | 17 nenens Homanrnsis pabora 20 1 ygac. [TP-15 (pabouas TeTpaap)
ceMecTpa

21 | 18 mepens Homamnrnsis padota 21 1 ygac. [TP-15 (paGouas TeTpaap)
ceMecTpa

22 | 18 nenens Homamnrnsis pabora 22 1 ygac. [TP-15 (pabouas TeTpaap)
ceMecTpa

Utoro: 18 yac.

PexomMeHIal[uM 10 CAMOCTOSAITEJIbHOI padoTe CTYy1eHTOB

IInanuposanue u opeanuzayus 6pemeHU, OMBeOeHHO20 HA GbINOJHEHUE
3Q0aHULL CaMOCMOAMENbHOU Pabombl.

N3yunB rpaduk BBINOIHEHUS CAMOCTOATEIbHBIX PadOT, CleAyeT MPaBUIbHO
e€¢ opraHu3oBaTh. PekoMeHayeTcs W3YYUTh CTPYKTYpy KaxXAO0ro 3ajaHus,
oOpaTUTh BHUMaHHE Ha TPaUK BBITOJIHEHHUS Pa0OT, OTYETHOCTh MO KAXKIOMY
3aJJaHUIO TIPEIOCTABIISACTCS B MOCJEIHIO HENeIo coriaacHo rpaduky. OOpatuTh
BHMMaHHUE, YTO HUTOTH CaMOCTOSITENIBHON pabOThl BIHMSIOT HA OKOHYATEIBHYIO
OLICHKY o UTOTaM
OCBOEHUS Y4COHOUN AUCUIUTIIHHEI.

['maBHOe B mepuoj oOydeHHs CBOEH CIEUUATbHOCTH - 3TO HAYYHUTHCA
METOJIaM CaMOCTOSITEJIBHOIO YMCTBEHHOI'O TpyJa, CO3HATENIbHO Pa3BUBATh CBOU
TBOpYECKHE CIIOCOOHOCTH M OBJAJIeBaTh HAaBBIKAMHU TBOpYECKOW pabotbl. s
3TOr0 HEOOXOUMO CTPOro COOMIOAATh JUCIMILIUHY yueObl U TIOBEICHUSI.

KaxxnoMy cTyneHTy clemayeT COCTaBIATh €KECHEISTbHBIH M CEMECTPOBBIN
IJIaHbl paboThI, @ TaK)Ke TUIaH Ha Kaxablid pabouuii geHb. C Beuepa Bcerjaa Halo
pacnpenensatb paboTy Ha 3aBTpa. B KOHIlE KaXIOro THS I€Ieco00pa3HO
HOJIBOAUTH WTOT pabOThl: THIATENFHO TMPOBEPUTH, BCE JIM BBIINOJHEHO IIO
HAMEUYEHHOMY IUIaHy, He ObUIO JIM KaKUX-THOO OTCTYIMJIEHHH, a ecinu ObUIH, MO
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KAKOM IIPUYMHE 3TO NPOoU301uIo. HyKHO OCYIIECTBIIATE CAMOKOHTPOJIb, KOTOPHIN
ABJIIETCSI HEOOXOAMMBIM YCIOBHEM YyCHEmHOW yueOwl. Ecim 4To-TO OcTanoch
HEBBITIOJIHEHHBIM, HEOOXOAMMO H3bICKAaTh BpEMs JUIsl 3aBEpIICHUS 3TOM YacTu
paboThl, HE YMEHbIIask 00beMa HeJIEIBLHOTO TIaHa.

Paboma ¢ numepamypoii.

[Ipu BeIMONTHEHWHM psfa 3amgaHuii TpeOyeTcs paboTarh C JUTEpPaTypOM.
PexoMeHnayeTcsi MCHOIb30BaTh Pa3IUYHbIE BO3MOKHOCTH PabOTHI C JIMTEPATYpOil:
dounpl HayuHo¥ Oubmmorekm JIBOY (http://www.dvfu.ru/library/) u npyrux
BEJlyIIUX BY30B CTPaHbl, a TakXKe JOCTYMHBIX [JIi HCHOJb30BAHUS HAYy4YHO-
OMOTMOTEUHBIX CUCTEM.

Paboma ¢ koncnekmom nexyuii

B xoHcnekTe eyl He0OXOAMMO KPaTKO, CXEMaTUYHO, MOCJIEI0BATEIILHO
(UKCUpPOBATh OCHOBHBIE TMOJOKEHHUS, BBIBOJABI, (POPMYIUPOBKH, OOOOILIECHHUS;
MoMeYaTh Ba)XHBIE€ MBICIH, BBIJEIATH KIIOYEBbIE CJIOBa, TEpMHUHBI. HyXHO
MPOBEPSITh TEPMHUHBI, TOHATHS C T[OMOIIBIO SHIUKIONEAUN, CIIOBApEN,
CIIPABOYHUKOB C BBIMUCBIBAHUEM TOJIKOBaHMM B TeTpajib. O003HAYUTH BOIPOCHI,
TEPMHUHBI, MaTe€puall, KOTOPbI BBI3BIBAET TPYAHOCTH, MOMETUTh U MOMIBITATHCS
HalTH OTBET B PEKOMEHAYEMOW Jnteparype. Eciu caMOCTOSTENbHO HE yAAETCs
pa3zoOpatbcsi B MaTepuane, HeoO0X0auMO C(OpMyIHpOBaTH BONPOC U 33]aTh
MPENOIaBaATEI0 Ha KOHCYJIbTAIIMU WA IPAKTUYECKUX paboTax.

MeToanyeckue peKOMEHJAlUM 10 BbIIOJHEHUI0 3aJaHUil A
CaMOCTOAITEe/IbHOM PA0OTHI U KPUTEPHUHU OLICHKH.

Pabora nepen npakTuYeCKUMM 3aHATUSIMHA

Ilepen npakTUYECKUM 3aHITUEM CTYAECHT JOJKEH CAMOCTOATENIBHO U3YUYUTh
METOJUYECKUE YKa3aHUs IO €ro BBIINOJIHEHUIO, 03HAKOMHUTBLCS C COAEpKaHUEM
paboThl, MPOUMUTATh HEOOXOAUMYIO YYEOHYIO JHUTEpaTypy s TOHUMaHUS
dbu3nYecKuX MpOIECcCOB, U3ydaeMbIX B jabopaTtopHoil padote. [locie ycnentHoro
BBINIOJIHEHHUS ~ JAOOpAaTOpPHOM  pabOTbl  CTYJEHT  CaMOCTOATENbHO  MHILET
oOpabaThIBaeT MOJYYEHHbIC JaHHBIC U MUIIET OTYET MO MPAKTUYECKOMY 3aHSTHIO.
B MeTomuueckux ykazaHUSX IO BBIMIOJHEHUIO J1abOpaTOPHBIX paboT mocie
KOKI0M J1abopaTopHOW pabOThl CIEAYIOT KOHTPOJbHBIE Bompockl. Ha Hux
HEOOXOJMMO TOATOTOBUTH OTBETH. Kpome TOoro, He0oOXOAMMO HMMEThH 0Oa30BbIC
3HAHHUS [0 HU3y4aeMou Teme. TONbKO IIOCIe TEOPETUYECKOM IOJATOTOBKU H
HaIMCaHUs OTYETa MOKHO MpoOoBaTh ciath otueT. Cradya oT4eTa MpOBOJUTCS BO
BpeMsl IPAKTUUYECKUX 3aHATUN, KOT/Ia CTYICHThI HE paboTaloT 3a 1aO0OpPaTOPHBIMU
YCTaHOBKAMH.

Cmpykmypa omuema no npaKkmuiecKomy 3aHAmuIo
Otyersl 1O Ja0OpPATOPHBIM pabOTaM TPENCTABIAIOTCS B OSJIECKTPOHHOU

dopme, OArOTOBICHHBIE KaK TEKCTOBBIC TOKYMEHTHI B pefgakTope MSWord.
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OTuet mo paboTte JOMKEH OBITh 0000IIAIOIIUM JOKYMEHTOM, BKJIIOYATh BCIO
“H(pOpMaIMIO TI0 BBHITIOJIHEHUIO 3aJjaHUM, B TOM YHCIIe, TTIOCTPOCHHBIC JUATPAMMEBI,
TaOJUIbI, MPUIIOKEHHUS, CIHUCOK JIUTEpaTyphl U (WJIM) pacueThl, COMPOBOXKIAs
HEOOXOIMMBIMH TOSICHEHUSIMU U WIITIOCTPAIIUSIMUA B BHJIE CXEM, DKPaHHBIX (hopMm
(«CKpUHIIOTOBY) U T. 1.

CTpykTypHO OTYeT 10 jabopaTopHOl padoTe, KaK TEKCTOBBIM JOKYMEHT,
KOMIUIEKTYETCS 10 CIEAYIOIIEN CXeMe:

V' Tumynvnwiti aucm— o6s3amenvhas KOMIIOHEHTa OTYETa, IepBas
CTpaHHUIIa OTYeTa, MO MPHUHATOU JJis J1JabopaTopHBIX paboT (opme
(TUTYJIBHBIM JIUCT OTYETA JIOJDKEH pa3MeniaTbest B o0mieM (daite, rie
IpeACTaBIeH TEKCT OTUETA);

v’ Ucxoomvie Oanmvie K  6bINOAHEHUI0  3a0aHuti— 00s3aTeIbHas
KOMITOHEHTa OT4YeTa, C HOBOH CTPAHWIBI, COJECPKAT yKa3aHHE
BapUaHTa, TEMBI U T.11.);

v Ocnoeénas uacmv— MaTeprallbl BHIIOIHEHMS 3a1aHuii, pa30oUBaeTcs 1o
pyOpuKaM, COOTBETCTBYIOLIUX 3aJaHUSIM PA0OTHI, C UEPAPXUUECKOM
CTPYKTYPOIi: pa3ieibl — MOAPA3Aebl — MyHKThHI — MOAMYHKTHI U T. 1.

PexomenmyeTcss B OCHOBHOM 4acTH OT4YE€Ta 3arojIoBKH pyOpuK (MoapyOpHK)
JIaBaTh UCXOAsd W3  (GOPMYIMPOBOK 3amaHuid, B ¢GOpME OTTIarojJbHBIX
CYIIIECTBUTEIBHBIX;

v BbisoObl—  00s3aTenbHas ~— KOMIIOHEHTA  OTYETa,  COIEPIKHT
00o001Iarome BbIBOJBI MO padoTe (Kakue 3ajadyul pelieHbl, OleHKa
PE3yNbTaTOB, YTO OCBOEHO MPH BHITIOJIHEHUH PAOOTHI);

v’ Cnucox numepamypvi— obs3areibHas KOMIIOHEHTa OTYETa, C HOBOM
CTPAHMIIBI, COJEPKUT CIHUCOK HCTOYHUKOB, HCIIOJBH30BAHHBIX TMpU
BBITIOJIHEHUU Pa0OThI, BKJIOYAS JJICKTPOHHBIE WCTOYHHMKHU (CIHCOK
HYMEPOBaHHBI, B COOTBETCTBUM C TpPaBUJIAMH  OIHCAHMSI
oubnuorpadpun);

v’ Ipunoosicenus— HeobOsA3aTebHas KOMIIOHEHTAa OTYeTa, C HOBOU
CTPAHMIIBI, COACPKUT JOTIOJHUTEIbHBIE MaTEpHAbl K OCHOBHOM
94acTH OTYETA.

Ogopmnenue omuema no rabopamopuoil pabome

JlaGopatopHass paboTa OTHOCUTCS K KaTETOPUM «NUCbMEHHAsT pabomay,
opopMIsieTCs no npasunam oQOopMieHUs NUCbMEHHbIX pabom cmyOoeHmamu
JBDY.

Heobxoaumo oO0patuth BHUMaHUE Ha CIEAYIONIME aCMeKThl B 0(DOPMIICHUH
OTYETOB PadOT:

- Habop TeKCTa,
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- CTPYKTypUpOBaHHUE pabOTHI;

- odopMieHre 3aroJIOBKOB BCEX BHJOB (pyOpHK-NOAPYOPHK-TTYHKTOB-
MOJIYHKTOB, PUCYHKOB, TaOJIUII, IPUIIOKEHUH );

- odopmIleHHE NTepEUUCICHUN (CTUCKOB C HyMEpAaIUe Uik MapKUpPOBKOM );

- oopmieHue TabuII;

- odopmieHue wtocTpanuii (rpaduku, pucyHku, (ortorpaduu, cxemsl,
«CKPHUHILIOTBD?);

- Habop u odpopMIICHHE MAaTEMAaTHUECKUX BhIpaKeHU ((hopmMyn);

- 0hOopMIICHHE CIUCKOB JIUTEPATyphl (OMONMHOTrpaduIecKuX OMUCAHUN) U
CCBUIOK Ha UCTOYHUKH, IIUTUPOBAHUS.

Habop mexcma

Habop Tekcra ocyuiecTBisieTcss Ha KOMIIBIOTEPE, B COOTBETCTBUU CO
CJIEYIOIUMU TPEOOBAHUSIMHU:

v/ IledaTh — Ha OJHOM CTOpOHE jmcTa Oenoit 6ymarn ¢opmara A4 (pasmep
210 Ha 297 Mm.);

v/ HHTEPBAJI MEXKCTPOUYHBIIA — MOy TOPHBIIA;

v mpudt — TimesNewRoman;

v pasmep mpudra - 14 mnr., B TOM 4YKCIE B 3arojoBkax (B TabMIax
nomyckaercst 10-12 mr.);

v/ BBIPaBHUBAHHUE TEKCTA — «IIO IHPHUHEN);

v 1osist cTpaHuIibl -ieBoe — 25-30 MM, mpaBoe — 10 MM., BepXHee U HIDKHEE
—20 Mm.;

v/ HyMepals CTpaHuIl — B IPABOM HIGKHEM YIJIy CTPAHHUIBI (71 CTPaHHUIL C
KHW)KHOM OpHEHTalMel), CKBO3Has, OT THUTYJBHOTO JHUCTa JO0 TMOCIeaHen
CTpaHHUIIbl, apabCcKkuMu U pamu (IEPBOM CTPAHUIICH CUYUTACTCS TUTYJIBHBIN JIUCT,
Ha KOTOPOM HOMED HE CTaBUTHCS, HA CIEAYIONIECH CTpaHUIle MPOCTaBiseTcs udpa
@2»UT.1).

v/ peXXHUM aBTOMAaTHUYECKOTO MEPEHOCa CJIOB, 3a MCKIFOUCHUEM THUTYJIHHOTO
JUCTAa W 3arojlOBKOB BCEX YPOBHEW (MEpEHOC CJIOB I OTIEIbHOro ab3aia
omokupyetcs cpeacteamu MSWord ¢ momonisio koMau el «@opmaty — ad3ai] npu
BBIOOpE OMIIMK «3aMPETUTh ABTOMATUYECKUM MEPEHOC CIIOBY).

Ecnu pucyHok wim Tabnuna pa3MenieHsl Ha aucte Gpopmata 6ombie A4, ux
CJIelyeT YYHUTHIBaTh, KaK OAHY CTpaHuily. HoMmep CTpaHHUIIBI B ATUX Ciy4asx
JIOTYCKaeTCs HE MPOCTABJIATh.

Cnucok nurepaTypbl U BCE NPULOH#CEHUS BKITIOYAIOTCS B OOIIYIO B CKBO3HYIO
HYMEPALMIO CTPAHUI] PAOOTHI.

15



Pexomenoayuu no ogpopmnenuro epaguueckozo mamepuana,
NONYYEHHO20 C IKPAHOB 8 8UOE « CKPUHULOMOBY

I'paduueckne komuu HKpaHa («CKPUHILIOTHI»), OTpaKkawolue Trpaduku,
IuarpaMMbl  MOJIEJICH, CXEMBbI, SKpaHHbIe (OPMBI WU T. 1. JODKHBI OTBEYATh
TpeOOBaHUSM BHU3YaJIbHOW HAIVIAJHOCTHA TMPEACTABICHUS HWIUTIOCTPATUBHOTO
MaTepuana, Kak MO0 pa3MepaM TpaduyecKkux OOBEKTOB, TaK M paspeliaromiei
CHIOCOOHOCTH OTOOpa)KEHUsI TEKCTOB, IIBETOBOMY O(DOPMIICHUIO U JPYTUM BaKHBIM
MOJIb30BATEIBCKUM MTapaMeTPaM.

PexkoMeHnayercss B cpene MpOrpaMMHOTO TPUIIOKEHHUS HACTPOHUTH «IKPaH»
Ha TapaMeTpbl MacIITaOMPOBAHUS M Pa3MEIIEHUS] CHUMACMBIX ISl WILTFOCTPALliN
00BeKkTOB. IIpn 3TOM HE0OX0IUMO YOPaTh «JIUIIHKE» OKHA, KOMAaH/IbI, BBIICICHHS
OOBEKTOB U T. .

B nmepeHeceHHBIX B OTYET «CKPHHILIOTAaX» PEKOMEHAYETCS «Cpe3aThy
HEHY)XKHBIE O0JacTH, TMyTeM pPEJAaKTUPOBAHUA «HU300paKEHUN», a Tpu
HEOOXOJMMOCTH OTMACIITaOMPOBATh WX JIJISl 3aMOJHEHUS CTPAHUIBI OTUETA «IIO
IIAPUHEY.

«CKpUHIIOTBI» B oOT4YeTe OQGOPMIIAIOTCS KaK PUCYHKH, C 3arojIOBKaMH,
MOMENIAeMbIMU HUXKE OOJIACTH PUCYHKOB, a B TEKCTE JOJIKHBI OBITh CCBHUIKHA Ha

YKa3aHHbBIC PUCYHKH.
Kpurepuu oueHkH BbINOJHEHHUS CAMOCTOATEIbHON PadoThI

BrinoiHeHHE CaMOCTOSITEIbHBIX pa60T OOCHHUBACTCA IIPH CHAYC M 3alIUTC

OTYETOB 1O JabopaTopHbIM pabotam. Kputepun OIEHKH HWHIUKATOPOB

BBITIOJIHEHUS CAMOCTOSITEILHON paboThI MO Kypcy npuBeeHsl B pazaene VIII.

IV. KOHTPOJIb JOCTUKEHUS IIEJENA KYPCA

uHQOpMAIHS O
SI3BIKE
IPOrpaMMHUPO
BaHust Python

HaquBIe METOAbI HA
YPOBHE,
HEOOXO0AUMOM JIJIs
[TOCTAHOBKH U
pelieHust 3a/1a4,
OCHOBBI

KOMITBIOTEPHOTO
MO/IEJTUPOBAHHS,
UCTIONIb3yeMBbIe TIPU
MIPOEKTUPOBAHNH IPHOOPOB,
CXeM, YCTaHOBOK NPUKJIaTHON
¢$u3uKH

Ne | Konrposaupyem | Kox mnaukxaropa o
C€HOYHbIE CPEACTBA —
n/n ble Mooy 1u/ AOCTHKEHUS Pe3yabTaTsl 00yyenus 1 pel
HalMEHOBaHHUe
pazaeds / KOMIIETCHIM U
TeMBbI . NPOMEKYTOY
AUCHHUILIUHBI TeKyIIui o
KOHTPOJIb
aTTecranus
1 Paznen |. I1K-1.3 IIpumenser 3HaeT cpeacTsa ITP-15 (pabouas 3auer
OCHOBHas COBpPEMEHHBIE IIPOrpaMMHPOBAHUS, U TETpajb) (Bompocsr 1-9)
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KOMIIBIOTEPHOT'O
MOACJIUPOBAHUA.

YMeeT Ucrosb30BaTh METOIBI U
CpelcTBa IPOrpaMMHUPOBAHUS, U
KOMIBIOTEPHOT'O MOJIEIUPOBAHUS
IPH IPOSKTHPOBAHUHU PHOOPOB,
CXEM, YCTaHOBOK IPHKIIAIHOM
¢$u3nKn

Brnaneer HaBbIKaMH
MIPOrpaMMHPOBAHUS U
KOMIBIOTEPHOTO MOAETHPOBAHUS
JUISL peIIeHUs IOCTaBICHHOM
3a7a4n

IK-3.1.
IIpumenser
COBpEMEHHBIE
nH(pOpMaLMOHHbIE
TEXHOJIOTHH U
NpOrpaMMHBIE
CpeACTBa IpU
peLICHNH Hay9HO-
HCCIIE0BATEIbCKUX
3amaq

3HaeT COBPEMEHHbIE
nH(OpPMaLMOHHBIE TEXHOJIOTHUH
U TIPOTPaMMHBIE CPEJICTBA MIPH
pELIeHNH Hay4HO-
HCCIIeI0BATEIbCKUX 3a/1a4

Ymeer OCYILIECTBIIATh
NOATOTOBKY MpOTrpaMMHBIX
CPEICTB MPH PELICHUH HAYYHO-
HCCIIEJ0BATEIbCKUX 3a/1a4

Bnaneer HaBBIKAMH
HCIIOJIB30BaAHUA COBpeMeHHLIX
WH(OPMALMOHHBIX TEXHOJIOTHH
U TPOTPpaMMHEIX CPEICTB IIpH
peleHnn HAYJIHO-
HCCIIENOBATENILCKHX 3a0a4

Paznen Il.
OCHOBEBI
CHHTaKCHCa
s3b1Ka Python

I1K-1.3 ITpumenser
COBpPEMEHHBIE
Hay4YHbIE METOBI Ha
YpOBHE,
HEo0X0ANMOM JUIst
MIOCTaHOBKHU H
peuieHus 3anad,

3Haer cpencTBa
MIPOrpaMMHUPOBAHUS, U
KOMITBIOTEPHOT'O
MOJICIIMPOBAHUS,
UCIIOJIb3YyeMbIe TIPH
MIPOEKTUPOBAHKH TIPUOOPOB,
CXEeM, YCTaHOBOK MPUKIIAIHOM
(usnKn

YMeeT ncronb30BaTh METOIBI U
Cpe/CTBa IPOrPaMMHUPOBAHMSL, 1
KOMITBIOTEPHOTO MOAEIHPOBAHUS

OCHOBBI TIPHU IPOCKTHPOBAHUH MTPHOOPOB,
KOMIIBIOTEPHOI'O CXE€M, YCTaHOBOK IPHKJIaTHON
MOJICITUPOBAHHSL. ¢u3nKn
Braneer HaBbikamu
MIPOTPaMMHPOBAHUS U
KOMIBIOTEPHOTO MOAETHPOBAHUS
JUTSL pellIeHHs] TOCTAaBJICHHOU
3a1aun
IK-3.1. 3HaeT COBpEMEHHEIE
[Ipumensier nH(OpMaMOHHBIE TEXHOJIOTHH
COBpPEMEHHBIE U TIPOTPaMMHBIE CPENICTBA IIPU
nH(pOpMaLMOHHbIE pelIeHNH HayqHO-
TEXHOJIOTHH U HCCIIeIOBATENIbCKUX 3a7a4
MIPOrpaMMHBIE YMeer ocylecTBIsATh

CpejCcTBa Npu

NOATOTOBKY IPOTIPaMMHBIX

ITP-15 (pabouas
TeTpajb)

3a4€CT

(Bompocsr 10-

19)

17




PELICHUH HAYYHO-
HCCIEN0BATENBCKUX
3a7a4

CpC€ACTB IpU PCHICHUN HAYYHO-
HCCIICOOBAaTCIbCKUX 3aaa4d

Brnaneer HaBbikamu
HCTIOB30BaHUS COBPEMEHHBIX
WHPOPMALMOHHBIX TEXHOJIOTHH 1
MIPOTPAMMHBIX CPENICTB IPH
pelIeHNH HayIHO-
HCCIICIOBATEIBCKIX 33124

I1K-4.2. — Cnegur
3a BBIIIOIHEHUEM

3HaeT NPUHIHUIIEL ydeTa padoT B
obsactu pusuKu 1
nH(OPMAMOHHBIX TEXHOJIOTUI
Ha OCHOBE IIJIAHOB MIPOEKTOB

Ymeer OCYHICCTBJIATH HAA30D 3a
BBITIOJTHCHUEM ITPOCKTOB

Bna):[eeT HaBbIKaMHM HaIIMCaHUA

MPOCKTOB
Brnameer HaBBIKAMU — OLIEHKHU
pabot npu BBIMOJIHEHUU
MIPOEKTOB.
ITP-15 (pabouas
3HaeT crrocoOBI ¥ BO3MOYKHOCTH
TETpazb)
MIPUMEHEHHS U3yJaeMOTO SI3bIKa
TIPOTPaMMHPOBAHUS IS
[1K-4.1 pemreHus (GU3NIECKUX 3a1a9
Ucnonesyer
METO/LI K CPEACTBA Ny
A pel YMeeT NpPUMEHSATh H3ydaeMBbIid
MPOCKTHUPOBAHUS
SI3BIK  TIPOTPAMMHPOBAHUS  JIJIS
(usnueckux,
penieHus GU3NICCKUX 3a1au
nH(pOpMALMOHHBIX
CHCTEM H
TEXHOJIOTHUM

QITOPUTMOB AN PEUICHUA
¢dusnyecKnX 3anaq 3aqer
(Bompocsr 10-
ITP-15 (pabouas 19)
3HaeT u3yvyaeMbli S3bIK TETpajb)
TIPOTPaMMHPOBAHUS IS
CO3/JJaHUS ITPOEKTOB
[IK-4.3 Ynpasnser
MIPOEKTaMH B
Ymeer HCIIOIB30BaTh
obmactu pu3uku U .
U3y4aeMbIif S3BIK
MHPOPMALMOHHBIX
. HIpOTrpaMMHUPOBAHUS JUIs
TEXHOJIOTHH Ha
CO3JIaHMSI IPOEKTOB
OCHOBE IUIAHOB
HPOEKTOB
P Bnaneer HaBbIKAMU
UCTIOJIB30BAHUS H3y4aeMoro
sI3bIKa MPOTPAaMMHUPOBAHUS JIS
CO3/1aHMsI IPOEKTOB
TunoBbie KOHTPOJIBHBIC 3alaHus, METOJUYECCKUC MaTCpHaJlbl,

OTpENICIIAIONTME TPOILEAYPhl OLICHUBAHUS 3HAHUM, YMEHMM U HABBIKOB U (WJIM)
OMbITA JIEATEIILHOCTH, a TAKXE€ KAueCTBEHHbIC KPUTEPUM OLICHUBAHMS, KOTOPHIC
OMUCHIBAIOT YPOBEHb CHOPMUPOBAHHOCTH KOMIIETEHIIUM, TIPEACTABICHBI B pa3jiele

V. CIIMCOK YYEBHOHM JIMTEPATYPBI U HWH®OPMAIIMOHHO-
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METOINYECKOE OBECIHHEYEHUE AUCHUIIJINHBI

U e

OcHoBHas JuTeparypa
(anexmponmvie u nevammvie u30amUs)

1. bankpamkoB, A.B. IlporpammupoBanue i JeTeld Ha S3bIKE
Python / A.B. bankpamikos. - M.: ACT, 2018. - 288 c.

2. Bopnepmasn, K. [IporpammupoBanue Ha Python.
NnmoctpupoBanHoe pykoBoactBo aisa aereit / K. Bopaepman, K.
Crtunu, K. Keurmu. - M.: Mann, UBaroB u @epbep, 2017. - 346 c.

3. Jlyru, M. IIporpammupoBanue Ha Python. T. 2 / M. Jlytu. - M.:
Cuwmsoi, 2016. - 992 c.

4. Jlytu, M. IIporpammupoBanue Ha Python. T. 1 / M. Jlytu. - M.:
Cuwmsoi, 2016. - 992 c.

JIOTOJTHUTEIbHAS JIUTEPATypa

. MakI'pat, M. IIporpammupoBanue Ha Python nns HaunHaroumx / M.

MaxI par. - M.: Dkemo, 2015. - 192 c.

. Motuz, O. Hszywaem PYTHON.lIporpammupoBanue  wurp,

BU3yaJin3alusl TaHHbIX, BeO-npunoxxkenus / D. Matus. - CII6.: [Turep,
2017. - 496 c.

. Mbatus, O. Uzyuaem Python. I[IporpamMmmupoBanue urp, BU3yaau3aius

JTaHHBIX, BeO-nipuiiockenus / 3. Matus. - CII6.: [Tutep, 2017. - 320 c.

Ilepeuenn pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAIIUOHHON CeTH

«HTepHET»

http://arxiv.org/archive/hep-th

http://pdg.Ibl.gov/
http://plato.stanford.edu/entries/quantum-field-theory/
https://www.encyclopediaofmath.org/index.php/Quantum field theory

http://femto.com.ua/articles/part 1/1562.html

Ilepeyenb nHGPOPMANUMOHHBIX TEXHOJIOTHIT M MPOTPAMMHOI0 O0ecneYeHnst

HpI/I OCYIICCTBJICHUN 06pa30BaTeJ'IBHOFO mnmponecca 10 AUCHUILIMHC

WCIIOJIB3YIOTCSl TPOTPAMMBbI, TO3BOJISIFOIINE CTPOUTH TpaduKh IO MacCHBaM
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JIAHHBIX WM BBIMOJHATH MPOCTEUIINA MATEeMaTUYECKUU aHallM3 JIaHHBIX (MEpBBIC
MPOU3BOIHBIC, CITIAXKUBAHUE, TUHEHHBIA QUTHHT).

IIpodeccuonanbubie 0a3bl JAHHBIX M HHGOPMALIMOHHbIE
CIIPABOYHbIE CUCTEMBI

1. baza manHbIx Scopus http://www.scopus.com/home.url
2. baza mannwix Web of Science http://apps.webofknowledge.com/
3. Hayunas snekrponnas oudauoreka http://www.elibrary.ru

VI. METOAUYECKHUE YKA3ZAHUSA 11O OCBOEHUIO IUCHUIIJINHBI

IlnanupoBaHue W OpraHu3anusi BpeMeHHM, OTBEJCHHOI0 Ha HM3y4YeHHe
AUCUMILUTUHBI. [[pUCTYNIUTH K OCBOCHUIO JUCHUIUIMHBI CIEAYET HE3aMeIJIUTEIIHHO
B CaMOM Hayaje ydeOHOro cemectpa. PexkoMeHIyeTcs H3y4HUTh CTPYKTypYy U
OCHOBHBIE MOJOXKEeHUsT Paboueil mporpaMMbl AUCHUILIMHBL. OOpaTUTh BHUMAaHUE,
YTO KPOME ayJUTOPHOU pabOoThl (JIEKIUH, JTaOOPATOPHBIC 3aHATHUSI) TJIAHUPYETCS
camMocCToATeNbHAs paboTa, UTOTH KOTOPOW BIMSIOT HA OKOHYATEIBHYIO OIEHKY 10
UTOTaM OCBOCHHMS Y4YeOHOW JuCHUIUIMHBL. Bcee 3amaHus (aynIuTopHbIE U
CaMOCTOATENbHBIE) HEOOXOIUMO BBINMOJHAT, M MPEIOCTaBISATh Ha OICHKY B
COOTBETCTBHH C IPaPUKOM.

B mpomecce wu3ydeHus wmaTepuagoB y4eOHOTO Kypca Mpejjlararorcs
cieayromye Gopmbl paboT: YTECHUE JICKIIUH, JTa0OpaTOPHbBIC 3aHITHUS, 3aJJaHUsl JJIs
CaMOCTOSATENbHON pabOTHI.

Jlexyuonnvie 3aHsAmMus OPUECHTHPOBAHBI HA OCBEILICHHE BBOJIHBIX TEM B
KaXIbI pa3fieNl Kypca W MPU3BaHbl OPUEHTUPOBATH CTYJIEHTOB B IPEIJIaracMoM
Marepualie, 3aJ0KUTh HayYHbIE U METOJOJOTHMYECKHUE OCHOBBI ISl JaldbHEUIIEH
CaMOCTOATENbHOM PabOThl  CTYJIEHTOB. YCIIEUTHOE OCBOCHHE JUCIMILIAHBI
MPEIOoaraeT akTUBHOE Yy4aCTHE CTYJAEHTOB Ha BCEX JTalax €€ OCBOCHHS.
N3ydeHne NUCIUIUIMHBI ClielyeT HAauWHATh C MPOPabOTKU cojAepkaHusl padboueit
nporpaMMbl M METOAWMYECKMX YKazaHui. I[lpu wu3ydeHMM U mnpopadboTKe
TEOPETUUECKOr0 MaTepuasa CTyJeHTaM Heo0X0IUMO:

— TIOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN Ha JIEKIIMOHHOM 3aHSITUU MaTepHall U
JOMOJIHATh €r0 € YYETOM pPEKOMEHAOBAHHOM 1O JIAHHOM TEMeE
JUTEPaTyphl;

— TMEpPEel OYEePENHOW JIEKIUEHM MPOCMOTPETh KOHCIIEKT IPEIBIIYILIETO
3aHSTHUSA,
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— IIPU CAMOCTOSITEJIbHOM H3YYEHUHM TEMBI CIEJIaTh KOHCHEKT, MUCIOJb3Ys
pexoMenaoBansbie B PIIY /[ nureparypHble HCTOUHUKH.
B ciyyae, ecnu BO3HUKIM 3aTpyJIHEHUS, OOpPATUTHCS K MPENOaBaTesio B
4achl KOHCYJIbTALIMM UM HA IPAKTUYECKOM 3aHSATHH.

Ipaxmuueckue 3anamus aKICHTUPOBAHBI HA HanOoJiee MPUHIUITHAIBHBIX U
npoOJeMHBIX BOMPOCAaX Kypca U TMPU3BaHbl CTUMYJIHMPOBATH  BBIPAOOTKY
MpaKkTUYeCKuX yMeHHil. OCHOBHOW WEJIbIO MPOBEACHUS MPAKTUUYECKUX 3aHATUN
ABJIIETCSI CHUCTEMAaTH3alUsi M 3aKperuieHHe 3HAHWM 10 H3y4yaeMol Teme,
dbopMHpoBaHHE YMEHUH CaMOCTOATENBLHO paldoTaTh C  JIOMOJHUTEIbHBIMU
HMCTOYHUKAMU WH(OpPMAIUHU, apTyMEHTUPOBAHO BBICKA3bIBATh U OTCTAaMBATh CBOIO
TOYKY 3pEHHUS.

[Tpu moATOTOBKE K MPAKTUYECKUM 3aHATHSAM CTYACHTaAM HEOOXOIUMO:
— TOBTOPUTH TEOPETUUYECKUI MaTepHUal Mo 3aJaHHOHN TeMe;
— MpoayMaTth (HOPMYITHPOBKU BOIPOCOB, BHIHOCUMBIX Ha OOCYKICHHE;
— HCHOJB30BaTh HE TOJIBKO KOHCHEKT JICKIIUH, HO W JOIMOJHHUTEIbHbIE
WMCTOYHUKH JIUTEPATYPhl, PEKOMEHIOBAHHBIC MPETIOaBATEIIEM.

Oco60 3Haunmo s NpPodeCCHOHAIBHOM TOATOTOBKH CTYAEHTOB
SBIISIETCSL camocmosmenvbHas paboma 1o Kypcy. B xome 3Toit paGoThl CTyIEHTHI
OTOMpaIOT HEOOXOAMMBIN MaTepUall Mo U3y4aeMOMY BOIIPOCY U aHAIU3UPYIOT €TO0.
CryzneHTam HEOOXOIMMO O3HAKOMUTHCSI C OCHOBHBIMH UCTOYHUKAMH, 6€3 KOTOPBIX
HEBO3MOYKHO TMOJHOIICHHOE MMOHUMaHUe MPOOIeMaTHKU Kypca.

OcBoeHne Kypca CIOCOOCTBYET Pa3BUTHIO HABBHIKOB OOOCHOBAHHBIX U
CaMOCTOSITENIFHBIX OLIEHOK (akToB u KoHuenmuii. [loatomy Bo Bcex dopmax
KOHTpPOJIsI 3HaHUH, OCOOEHHO MpU cJadye 3K3amMeHa, BHUMaHHWE OOpalaercs Ha
MOHUMAaHUE TPOOJIEMATHKH Kypca, Ha YMEHHUE MPAKTHYCCKH MPUMEHSTh 3HAHUS U
JIeaTh BBIBOIBI.

PaGora c¢ Jaureparypoii. PexoMeHmyeTcs HCHOJIb30BAaTh pa3IMYHbIC
BO3MOXKHOCTH palOOThl ¢ JuTepaTypoil: (oHasl HaydHOU Oubimmorexku IBOY
u anekTponHsle ombmmoreku (http://www.dvfu.ru/library/), a Taxxe moctyrHbIe

JUJIS1 UCTIOJIB30BaHUs JPYTre HAyYHO-OMOIMOTEUHbBIE CUCTEMBI.

IoaroroBka k 3x3ameny. K ciade sx3ameHa JomyckaroTcs oOydaronimecs,
BBITIOJTHUBIIIME BCE JOMAITHUE 3aJlaHUsl, IPEAYCMOTPEHHbIC YYEOHOM MTPOTrpaMMoi
TV CUUIUIMHBL, TOCETUBLINE HE MeHee 85% ayIUTOPHBIX 3aHATHIM.

VII. MATEPUAJILHO-TEXHUYECKOE OBECNEYEHME
JUCLHUATIIMHBI
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[lepeueHb MaTepUATIBHO-TEXHUYECKOTO M MPOrPAMMHOIO obOecredyeHust
JTVCHUIUIMHBI PYUBEICH B TAOJIHIIE.

MaTtepuanbHO-TeXHUYECKOE U MPOrpaMMHoOe ol0ecrieyeHue T CHHIIMHbI

HammeHnoBaHne ciennanbHBIX OcHaIeHHOCTh [lepeueHs MUIIEH3NOHHOTO
MOMEILIEHUI U TTOMEIIEHUI CIIeIMAIbHBIX TTOMEIIEHUN U MIPOTPAMMHOTO 00ECITCUCHHUSI.
JUTSL CAMOCTOSITEIILHOU Pa0OTHI MTOMEIICHUM TSt PexBU3UTHI OATBEPAKAAIOIIETO

CaMOCTOSITENTFHON PabOTHI JIOKYMEHTa

690922, ITpuMopCKuii Kpaid, T.
BuaguBoctok, octpoB Pycckui,
mosryocTpoB CamnepHBIH, IIOCETOK
Asixe, 10, kopryc L, ayn. L 441.
YueOHast ayauTopus Uis
MIPOBECHUS 3aHATHI
JICKIIMOHHOI'O TUIIA, I'PYHIIOBLIX U
WHAWBUAYaJIbHBIX
KOHCYJIbTallui, TEKYIIEro
KOHTPOJISL X TIPOMEKYTOYHON
aTTecTaluu

[NomernieHne yKOMILIEKTOBAHO
CHETHATH3UPOBaHHON yIeOHOM
MeOenbio (TI0CaJOYHBIX MECT —
15)
ObopynoBanue:
KK-nanens 47", Full HD, LG
M4716 CCBA — 1 mir.
Hocka aymuTopHas.

Cneunanusupoannoe 110 He TpeOyercs

T10, no3Bosronee BEITOJIHATE

690922, Ipumopcxui kpa, r. BubOparoHHbIii MarHUTOMETp nmabopaTopHbIe pabOTH Ha Ta00PaTOPHBIX

BnaguBoctok, octpoB Pycckui,

. Lakeshore 7400, ontiyeckuii ycraHoBkax, Origin — mporpamMmHoe
noryoctpoB CanepHBIid, IOCEIOK
marauromerp Nanomoke?2, obecrieueHne IS TIOCTPOCHHE IPadUKOB,
Asike, 10, kopmryc L, ayn. L 320. . .
Kepp-muxpockon Evico Gwyddion — cBo601HO pactpocTpaHsIeMoe
JlabopaTopust IICHOYHBIX .
Magnetics MPOrpaMMHOE 00CCIICUCHHE JIJIS

TexHonoruii J[BOY .
00paboTKH rpaduIeCKux H300pasKeHUH

ObopynoBanue:
Mono6mnok Lenovo C360G-
i34164G500UDK — 15 mur.

WHTerpupoBaHHbIil CEHCOPHBII
muciieit Polymedia FlipBox -
1 wr.
Konup-npunTep-userHoi
ckanep B e-mail ¢ 4 1oTkamu
Xerox WorkCentre 5330
(WC5330C — 1 mit.)

690922, ITpumopckuii kpaii,
r.BnanuBocTok, octpos Pycckuii,
mosryocTpoB CamnepHBIi, TOCeToK

Asike, 10, xopr. A (JTur. IT),

Ortax 10, ka6.A1017.
Aynuropus s
CaMOCTOSITENILHOM paboTHI

CrenmmammsuposanHoe [10 He Tpedyercs

Jlis mpoBeneHUs YYEeOHBIX 3aHATHH 10 JUCIUIUIMHE, a TaKxkKe JJIs
OpTraHu3aIi CaMOCTOSTEIIBHOW pPa0OThl CTYACGHTaM JOCTYITHBI JIA0OPATOPHOE
o0Opy/IOBaHUE H  CICHUAIM3UPOBAaHHBIC  KAOWMHETBI,  COOTBETCTBYIOIIHUC
JNCHCTBYIOIIUM CAaHUTAPHBIM U IPOTHUBOMOXKAPHBIM HOPMaM, a TakkKe TPeOOBaHUIM
TEXHHUKH 0€301aCHOCTH TIPH MPOBEICHUN YUSOHBIX M HAyYHO-TIPOU3BOACTBECHHBIX
pabor.

B nensix obecriedeHus cnennagbHbIX YCIOBUNA 00yUeHHS WHBAIUAOB U JIUIL C
OTpaHUYEHHBIMUA BO3MOXHOCTSIMU 370poBbs B JIBDY Bce 3maHusa 000py10BaHBI
naHgycamu, JudTaMy, TOJIbEMHUKAMH, CIEHHAIM3UPOBAHHBIMU  MECTaMH,
OCHAILICHHBIMU  TyaJIETHbIMU  KOMHAaTamMH, TaOJWykamMu  WH(OPMAIMOHHO-
HABUTAIMOHHOM MOJIEPHKKHU.

Vill. ®OHAbI OHEHOYHBIX CPEJICTB
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MUHHCTEPCTBO HAVKU U BBICIIEI'O OBPA3OBAHUS POCCUMCKOU ®EJIEPALINA

®denepalibHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00Pa30BaTEbHOE YUPEXKIEHHE BBICIIIET0 00Pa30BaHHUs
«/1aJIbHEeBOCTOYHBIN (heaepaibHbIN YHUBEPCUTET»

(IBOY)

HUHCTUTYT HAYKOEMKHUX TEXHOJIOT'MI U TEPEJJOBBIX MATEPHUAJIOB

P®OH/J ONEHOYHbLIX CPEIACTB

10 JUCHUILIMHE «Python ass pereHust IpakTUUECKUX 33124 BEIYUCIUTEIBHON (PU3NKU U CMEKHBIX
oOnacTei 3HaHUSDY

HanpagJienue noarorosku 03.03.02 ®duszuka
OynnameHTanbHas U npukiagHas ¢pusuka (copmectno ¢ HUY BIID, r. Mocksa)
®opma NOArOTOBKH 0YHAS

BaaauBocTok

2022
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Hns  gucuunuabel - «Python s pelieHus  OpakTUYECKUX — 3a7ad
BBIYMCIIUTENFHON (PU3MKM W CMEXHBIX 00JIacTeil 3HAaHMS» HCIOJb3YIOTCS
CJIEYIOIIIME OLICHOYHBIE CPEACTBA:

YcTHBIN O1TPOC:

Jlomanasis padora (ITP-15) 3amuTa otdyera

[TucemenHBIE PAOOTHI

Jomarnsis padora (ITP-15) nanucanue oTuera

YcTHBIN OnIpoC

VYCTHBII Ompoc MO3BOJIIET OLEHUTh 3HAHUS M KPYro3op CTyACHTa,
NOHMMAaHHE MaTepuala, CaMOCTOSITEIbHOCTh BBIMOJIHEHUS JAOMAIIHUX 3ajad,
YMEHHE JIOTUYECKH TOCTPOUTH OTBET, BIAJICHHE MOHOJOTHUECKON PEUYbI0 U WHBIC
KOMMYHUKATHBHBIC HABBIKH.

OOyuaromast GyHKIIMS COCTOUT B BBISBJICHHH JETalieil, KOTOpPbIE MO KaKUM-
TO MPUYMHAM OKA3aJIMCh HEJIOCTATOUYHO OCMBICIEHHBIMU B XOJI€ YU€OHBIX 3aHITHIA
U TIPU MOATOTOBKE K 9K3aMEHY.

IIucbMeHHbIE PA0OTHI

[TucbMEHHBI OTBET TpPHyYaeT K TOYHOCTH, JAKOHUYHOCTH, CBS3HOCTH
u3NoKeHus: Mpicnu. [luceMeHHass TpoBepKa WCIOJNB3YeTCs BO BCEX BHUIAX
KOHTPOJIS U OCYIIECTBIISIETCS KaK B ayAUTOPHOM, TaK U BO BHEAYAUTOPHON padoTe.

JlaGopaTtopHbie  pabOTHI  TO3BOJSIOT  CTYACHTaM  HEMOCPEICTBEHHO
O3HAKOMHUTHCS C HAYYHBIM OSKCIEPUMEHTAIBHBIM 000PYJOBAaHUEM, HAYUUTHCS
MOJIy4aTh JIKCIIEPUMEHTAIbHBIE pPe3yJbTaThl, 00pabaThiBaTh MX, aHAIU3UPOBATH
pE3yNbTATHI U JCNIaTh BHIBOJIBI.

MeTonnqecmle PEKOMEHIAUMA, onpeacasaroinme npoueaypbl
OIICHUBAHUA

pe3yJabTaTOB OCBOCHHUA TUCHMUIIJIMHBI

OueHovHbIE CPeACTBA ISl IPOMEKYTOYHON aTTecTAlluU

[IpomexxyTouHass aTTecTanus CTyAEHTOB Mo auciuiuimHe «Python mns
pelIeHns] MTPaKTUUEeCKUX 3a/1ad BBIUMCIUTEILHOM (DPU3UMKH M CMEXKHBIX oOJacTeit
3HAHUS» TMPOBOJUTCS B COOTBETCTBUU C JIOKAJbHBIMM HOPMATHBHBIMHU aKTaMHU
JIBOVY u sBasiercs o0s3areabHoi. PopMa 0TYETHOCTH MO TUCIMILIMHE — 3a4eT (2-
i cemectp). @opma 3ayeTa — JBa MUCBMEHHBIX BOIPOCA, HA KOTOPHIE CTYJIECHTY
naetcst 40 muH, 3ateM 2 MPOW3BOJBHBIX YCTHBIX Bompoca. J[omyck K sK3ameHy
BO3MOJKEH TOJIBKO TOCJIE C/Ia4yl BCEX OTYETOB IO JOMAIIIHUM paboTaM.
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MeToauveckue yKa3aHus MO ¢Aa4e 3a4eTa

3auer npuHUMAaETCS BEAYIUM MpernoaaBaTesnemM. [Ipu 601b110M KOJIUYECTBE
Ipynn y OJHOrO MpenojaBareiss WM MpU OOJBIION YHMCIEHHOCTH MOTOKa IO
pacnopspKeHHIO 3aBeytoniero kadgeapoi (3aMecTurenss JUpeKTopa Mo y4yeOHou U
BOCIUTATEILHON padoTe) JOMyCcKaeTcs MPUBJICYCHUE B IOMOIIb BEAYIIEMY
IIPENOAABATENI0 APYIUX IpenoaaBarencid. B mepByro ouepenp NPHUBIEKAIOTCS
MPEIOJIaBaTENIA, KOTOPbIE MPOBOAUIN NPAKTUYECKUE 3AHATHUS MO JUCUUILUIMHE B
rpymnmnax.

B HCKIIOUMTENBHBIX CIIy4asiX, MO COIVIACOBAHUIO C 3aMECTUTEIIEM
nupektopa Illkonel 1o ydeOHOW M BOCHUTATENbHOW paldoTe, 3aBeayIOIIHM
Kadeapoit UMeeT NMPaBo MPUHATH 3a4€T B OTCYTCTBHE BEAYIIETO MPENO1aBaTEIs.

®dopma npoBeseHUs 3adyeTa (yCTHas, MMCbMEHHAs U JIp.) YTBEpXkKIAaeTcs Ha
3aceaHud Kaeapbl IO COIJIaCOBAaHUIO C PYKOBOJUTEIEM B COOTBETCTBHH C
paboueil mporpaMMoil AUCIUTIIIUHEI.

Bo Bpemsi mpoBeieHus 3adeTra CTYJICHTBI MOTYT IOJIb30BaThCsi pabouei
MPOTrpaMMON JUCHHUIUIAHBI, a TAKXKE C Pa3pellICHUs MPENOoAaBaTelis, MPOBOISIIETO
3a4eT, CIPABOYHOM JIUTEPATypOl U IPYrUMHU MOCOOUSIMU (YIeOHUKAMU, yUeOHBIMU
OCOOUSIMH, PEKOMEHIOBAaHHOM JTUTEPATYpPOH U T.I1.).

Bpewms, npenocraBinsiemMoe CTyAEHTY Ha MOATOTOBKY K OTBETY Ha 3a4eTe,
JOJDKHO CcocTaBisATh He Oojee 20 muHyT. [lo WMcTeueHWHM DaHHOTO BpEMEHU
CTYJICHT JI0JKEH OBITh TOTOB K OTBETY.

[IpucyTcTBHE Ha 3a4eTe MOCTOPOHHUX JIHI] (KpOME JIUI, OCYIIECTBIISIIOIINX
MPOBEPKY) 0€3 pa3perieHus COOTBETCTBYIOMUX JIHI] (PEKTopa MO0 MpopeKTopa
no y4eOHOW W BoOcHUTaTeNbHOU pabore, aupektopa I[lIkombl, pykoBoauTENs
OIIOIIl unu 3aBemyromiero kadeapoit), He momyckaercs. VMHBaiuIpl M jaMia c
OTPAaHUYEHHBIMU BO3MOXHOCTSIMU  3J0POBbs, HE MMEIOIIUE BO3MOXHOCTHU
CaMOCTOSITENILHOTO MEPEIBUKEHUS, JOMYCKAOTCS 3a4€T C COMPOBOKAAIOIINMH.

[Tpu mpomexyTOUHOM aTTecTalluk 00y4YaroIIUMCsl YCTaHABIMBAETCS OLICHKA
«3aYTEHO», «HE 3a4TeHO». lIpu HesABKe CTyneHTa Ha 3a4eT B BEIOMOCTH JENAETCS
3aIUCh «HE SIBUIICS».

Bomnpocsl k 3auery

B 4yem pasHuiia Mexry CIUCKOM U KOPTExKeM?

Kak BbIMosIHsI€TCS MHTEPIOJSALUS CTPOK?

Yto Takoe aexkoparop?

OOBbscHUTE QYHKIIHIO range

Omnpenenure kiacc car ¢ AByms arpudyramu: color u speed. 3areM co3maiite

Sl A

AK3EMILISIp U BepHUTE speed
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6. B uem pasHuma MCKAy MCETOAaMH JSK3CMILIApa, KilaCCa M CTATUYCCKUMU

MeTosaMu B Python?
7. B uyem pasznuna mexay func u func()?
8. OOmbsicHUTE, KaK paboTaeT PyHKIUS map

9. OOmsacHUTE, Kak paboTaeT PpyHKIUs reduce

10.006®wscHuUTE, Kak padoraetr ¢pynkius filter

11.Tlepemennsie B Python nepenaroTcst Mo ccbuiKe WU MO 3HAYCHHIO?

12.Kak pa3BepHyTh CIIUCOK?

13.Kak paboTaeT yMHOKEHHUE CTPOK?
14.Yto o3nauvaet self B kimacce?

15.Kak o0bequnuTh cicku B Python?

16.B 1em pa3HuIa MEXIy CIIMCKaMU U MaCCHBaMH?

17.Kak 00be1MHNATH 1Ba MaccuBa?

18.HazoBure u3MeHsIeEMbIE 1 HEU3MEHSIEMBbIE 00OBEKTHI

19.Kak OKpYyIJIUTh YHCIIO IO TPEX ACCSITUUHBIX 3HAKOB?

KpnTepnn BBICTABJICHHUA OHCHKHA CTYACHTY HaA 3a4€TC
K 3a4CTy  JOIIYCKAKOTCA o6yt1a101unec;1, BBIIIOJTHUBIOIHUC  IIPpOTpaMMy

O6y‘—ICHI/I$I M0 AMCHUINIMHE, IIPOMCAIINEC BCC 3TAllbI TCKymeﬁ aTTeCTaluu.

Onenka

Tpeﬁonam/m K C(l)OpMHpOBaHHI)IM KOMIICTCHIIUAM

«3aYTECHO»

CryneHT mokasaja pa3BepHYTHI OTBET, MPEJICTABISAIOUIMA cOO0M
CBSI3HOE, JIOTUYECKOE, NOCJIeI0BATENbHOE packpbiTHE
IIOCTABJIEHHOT'0 BOIPOCA, IMIMPOKOE 3HAaHUE JIUTEpaTypbl. CTyIEHT
oOHapyX MW MOHMMaHuEe Marepuaia, 00OCHOBAHHOCThH CYXKJIEHUM,
CMOCOOHOCTh NPUMEHHUTH MOJYYEHHbIE 3HAHHUS Ha MpPaKTUKE.
JlomyckaroTcsi HEKOTOpble HETOUHOCTH B OTBETE, KOTOPbIE CTYJEHT
HCIIPABJIIET CAMOCTOSITENIBHO.

«HE€ 3aYTCHO»

CryneHT oOHapyKuMBaeT HE3HaHHE OoJbLIeH YacTu mpoodseM,
CBSI3aHHBIX C U3YYEHHMEM BOIIPOCA, JOMYCKAaeT OIIMOKH B OTBETE,
HCKaKaeT CMBICT TEKCTa, OECIOpAIOYHO W HEYBEPEHHO H3J1araeT
Matepuan. JlaHHas OIEHKa XapaKTepu3yeT HEJOCTaTKu B
IIOATOTOBKE CTYJACHTA, KOTOPBIC SABJISIFOTCSI CCPbC3HBIM
NPEMATCTBHEM K YCIEHIHOM MpodecCHOHAIIbHOW U Hay4dyHOU
JEATEILHOCTH.

OueHouHbIe cpeAcTBA AJsl TEKYyLeH aTTecTalun

TeKYH.IaSI arTecranus CTYACHTOB I10 JUCHHUITIINHE IMPOBOJAUTCA B

COOTBETCTBUM C JIOKAJbHBIMA HOpMaTUBHbIMU akTamu JIBDY wu ssisercs

00s3aTEIbHOM.

Texymrast arrecranust IpoBoAUTCA B (OpME KOHTPOJIBHBIX MEPOMPUATUN TIO

OLIEHMBaHUIO (DAKTHUUECKUX PE3yJbTaTOB OOyUYEHUS CTYIACHTOB U OCYILECTBIISETCS
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BEYLIUM MPEIOIaBaTEICM.

OObeKkTaMy OLICHUBAHMSI BHICTYTIAOT:

— y4yeOHasl JUCHMIUIMHA (CBOEBPEMEHHOCTh BBIIIOJIHEHUS PA3JIMUYHBIX BUJOB
3aJJaHui, TOCEIAaeMOCTh BCEX BUI0B 3aHATUIN IO aTTECTYEMOU TUCIUILINHE);

— CTETNCHb YCBOCHHSI TEOPETUUCCKUX 3HAHUIA;

— YpOBEHb OBJAJICHUS TMPAKTUYCCKUMH YMEHUSIMH M HaBBIKAMH IO BCEM
BUJIaM Y4eOHOI paboThI;

— IOCEILICHNUE 3aHITUI

— pe3yJbTaThl CAMOCTOSITEIBHON pabOTHI.

CocraBisercss Kal€HAAPHBIA IUIaH  KOHTPOJBHBIX  MEPONPHUATUH 1O
muciuminHe. OneHka MoceaeMoCTH, CBOEBPEMEHHOCTD BBIITOJIHEHUS Pa3INYHbIX
BUJIOB 33/IaHUN BENETCS Ha OCHOBE JKypHaia, KOTOPBIM BeNET MpernoaaBaTeNb B
TE€YEeHUE y4eOHOro ceMecTpa.

YCTHBIN ONIPOC B COYETAHMH C IPOBEPKOM 0TUYETA 10 padore
OneHuBaHue 3aIMTHI JOMaIIHEW paOOThl MPOBOAUTCS MPU MPEACTABICHUU
OTYeTa B 3JIEKTPOHHOM WJIM N1€YaTHOM BH/JE, IO JBYXOAJJIbHOW LIKAJIE: «3a4TEHOY,
«HE 3a4TCHO».
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AHHOTAaUMA JTUCUUILINHBI «Python 1uis pelieHns: NPpaKTHYECKHUX 32124
BBIYUCJIUTEIbHON (PU3MKH M CMEKHBIX 00J1acTeil 3HAHMSD)

PaGouas mnporpamma ydeObHOW aucuuiuiuHBl «Python s pernieHus
MPAKTUYECKUX 3aJlay BBIYMCIUTEIBHON (PU3UKKH M CMEXKHBIX 00JIacTe 3HAHUS»
pa3paborana s cTyneHToB 1 kypca ouyHOM ¢Gopmbl OOyUEeHHsS HaIlpaBIICHHS
MOJATOTOBKU ISl CTyA€HTOB HampasieHus mnoarotoBku 03.03.02 «Dusukay,
npoduis «DyHIaMeHTanbHas U npukiaanas gusuka (copmectno ¢ HUY BIID, r.
MockBa)» B COOTBETCTBHHM C TpeOOBaHUAMH (eAepabHOTO TOCYIApPCTBEHHOTO
CTaHJapTa BBICHIEro 00pa30BaHMUs.

OO6m1ast TpPyI0EMKOCTh OCBOSHHS JUCITUIUTMHBI cocTaBiseT 3 3.¢. (108 gac.).
Y4eOHBIM MIaHOM MPETyCMOTPEHBI JEKITMOHHBIE 3aHATH (18 yac.), mpakTHueckue
3aHsaTHA (72 bac.), caMocTosiTeNbHas pabora cryaenta (18 wac.). Jlmcruruimmaa
«Python nns pemeHus NpakTUUECKUX 3a7a4 BBIYUCIUTENbHON (PU3UKU U CMEXKHBIX
oOnactell 3HaHUSA» BXOJAUT B 0053aTEIbHYIO YacThb 00pa30BaTEIbLHOMN NMPOrpaMMmBl,
peanusyercs Ha 1 Kypce B 2 ceMecTpe.

[leanp  w3ydeHUs  JUCLHMIUIMHBI —  3HAKOMCTBO C  SI3BIKOM
nporpaMmupoBanust  Python  ans pemeHwss npakTU4eckux — 3a1ad
BBIUMCIIUTENbHON (PU3MKU U CMEKHBIX 00acTel 3HaHuS.

3amaun:

e 3HAKOMCTBO C OCHOBAMHM MPOTPAMMUPOBAHUSI.

e 3HAKOMCTBO C OCHOBHBIMH KOHCTPYKIMsIMH s3blka Python u
napajaurMaMu IPOrpaMMUPOBAHUS (mpouetypHbIM,
(YyHKUHOHATIBHBIM U 00bEKTHOOPUEHTUPOBAHHBIM).

o [lpaktuka wucnonp3oBaHus s3bika Python gna  pemenus
MPAKTUYECKUX 3a7a4 BBIUYMCIUTEIBHOW (U3UKH U CMEKHBIX
oOnacTel 3HaHuUs.

e [IpuoOpereHne HaBBHIKOB UCIOJIb30BAHUSI COBPEMEHHBIX CPEJICTB
pa3paboOTKH, B T.4. HHTEPAKTUBHOM cpenbl Jupyter Notebook.

e [IpuoOpereHne HaBBIKOB HCIOJIb30BAHUS CHCTEM KOHTPOJIA
BEpCUH U KOJJTAOOPATUBHBIX CPEJCTB Pa3pabOTKH.

e OcBoenue Bo3MoxkHOCcTel Onbmotek NumPy u SymPy
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Jna ycmemHoro wusydeHusi aucuuiiinHbel «Python mmst pernenus

NPAKTUUYECKUX 3a7ad BBIYUCIUTENbHOM (PU3UKM W CMEXKHBIX oOmacTei

3HaHHUS» Yy CTYACHTOB JOJDKHBI OBITh CPOPMHUPOBAHBI  CIEAYIONINE
MpeIBAPUTEITHLHBIC KOMIICTCHITUH:
*VK-1.1, Onpenensier poib W  3HaueHWe  uHopmaiuuy,

UHpOpMATU3alUU O0IIecTBa, HH()OPMAITMOHHBIX TEXHOJOTHMA, UCIOIb3YyeT
TEOPETUYECKHE OCHOBBI HMH(POPMAIIMOHHBIX MPOIECCOB MPeoOpa3oBaHUs

nHpopmaruu.

B pesynpTaTe M3ydeHUs NAaHHON AUCHUIUIMHBI y CTYJIEHTOB (DOPMUPYIOTCS

cienyronme npodeccuoHanbHble KOMIETEHITUH (3JIEMEHTHI KOMIIETEHITHH):

Tum 3amag Kox n nammenoBanune
. Kon n HaumeHoBaHue
npo¢hecCUOHAIBHOM
KOMIIETEHIIH MHJIUKATOPA TIOCTUKEHHUS
KOMIIETEHIIUU
(pe3yJbTaT OCBOCHUS)
Hayuno- IIK-1 Crnoco6en | [1K-1.3 IIpumensier
UCCIIEI0BATEIbCKUI UCII0JIb30BaTh COBPEMEHHbBIE HAYYHBIE
CHEIHUAIN3UPOBAHHBIE METO/Ibl Ha YPOBHE,
3HAHUA B 00J1aCcTH | HEOOXOIUMOM JUTS
buzuKy, a TaKXe | TOCTAHOBKH U PEIICHUS
CTaH/JapTHHIC 3a/1a4, OCHOBBI
MPOTPaMMHBIE  CPEJICTBA | KOMITBIOTEPHOTO
KOMIIBIOTEPHOTO MOJIEITUPOBAHUS
MOJICTUPOBAHUS ISt
OCBOCHHSI  MPOPHUIBHBIX
buznyecKux
JTUCHUTUTMHPA3TUIHOTO
(YyHKIHOHAIBHOTO
Ha3HAYEHHUs, a TaKxKe
UCIIOJIb30BaTh
CTaH/apTHBIC
MpOrpaMMHBIE  CpPEJICTBA
ux KOMIIBIOTEPHOTO
MOJIEIUPOBAHUS
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TEXHOJIOTUA HAa OCHOBE
IJIAHOB ITPOEKTOB

[1K-3 Cnocoben
[1IK-3.1. [Ipumenser
OKa3bIBaTh
COBpEMEHHbBIE
MH(POPMALIMOHHYIO
HOMIEDHKK uH(POpPMaLMOHHbBIE
PRIy TEXHOJIOTHH U
CHEeLMATTUCTaM,
pOrpaMMHBIE CPEICTBA
OCYILECTBIISIOLIUM
IIPU PELICHUU HAyYHO-
HAy4YHO-
UCCIIEIOBATENbCKUX
UCCIIEIOBATENILCKHE
3ajad.
paboThI
[IpoexTHBIN [1K-4.1 Mcnons3yer
METO/JIbI U CPEJICTBA
IPOEKTUPOBAHMUS
bU3HYECKuX,
MH(pOPMaLIMOHHBIX
IIK-4 CriocobeH ciaeauTs | CHCTEM M TEXHOJIOTHI
3a BBINIOJTHEHUEM
IPOEKTOB B  o0sacTu
P [1K-4.2 Cnenur 3a
bu3ukn u
BBITIOJTHEHUEM IIPOEKTOB
MH(OPMAIMOHHBIX

[1K-4.3 Ynpagnsier
MIPOEKTaMu B 00J1aCTH
bu3uKU u
UH()OPMAITMOHHBIX
TEXHOJIOTMH Ha OCHOBE
TJIAHOB MPOEKTOB

Kona n sanmmeHnoBaHue
WMHJIMKATOPA TOCTHKECHUS
KOMIIETEHIIUN

HanmMeHnoBanue mnokaszaTessi OlleHUBaHUS
(pe3yabpTaTa OOy4eHHsl MO JUCITUTIIHHE)

[1K-1.3 IIpumensier
COBPEMCHHbBIC Hay4YHBIC
METO/IbI Ha YPOBHE,
HEOOXOIMMOM 1T
MIOCTAHOBKHU U PEIICHHUS
3a7a4, OCHOBEI
KOMITBIOTEPHOT'O
MOJICJTUPOBAHUSI.

3HaeT cpeacTBa MPOrpaMMUPOBAHMUS, U
KOMITBIOTEPHOT'O MOJICIIMPOBAHUS,
UCIIOJIb3yEeMbI€ MTPU IPOSKTUPOBAHUU
puOOPOB, CXEM, YCTAHOBOK MPUKIIATHOM
busuku

YMeer ucnosib30BaTh METOJIBI M CPEJICTBA
MPOrpaMMUPOBAHMS, U KOMIIBIOTEPHOTO
MOJEJIMPOBAHUS IIPU MPOEKTUPOBAHUU
puOOPOB, CXEM, YCTAHOBOK MPHUKJIIATHOM
bu3uKu

Brnaneer HaBblkaMu MpOrpaMMUPOBaHUS U
KOMITBIOTEPHOT'O MOJEIIUPOBAHUS JIJIS
pEILICHUS NMOCTABJICHHON 3aJ1a4n

[1K-3.1. [Ipumensier

3HaeT coBpeMeHHbIE NH(HOPMAIIMOHHBIE
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KO,Z[ N HAMMCHOBAHHC
HHIHUKaTOpa JOCTHXXCHUA

HanmeHoBaH#e mmoka3aTeisi OleHUBAHUS
(pe3yabTaTa OOy4eHHsI IO JUCITUTIIIHE )

KOMIETEHIIUU
COBPEMEHHbIE TE€XHOJIOTHH U TPOTPaAMMHBIE CPEACTBA IIPH
uH(GOPMaIMOHHBIE PELIEHUN HAYYHO-UCCIIEAOBATEIbCKUX 33834

TEXHOJIOTUHU U MPOTPAMMHBIE
CpEICTBa MPU PEIICHUU
HAy4YHO-UCCIIEI0BATEIbCKUX
3a/1a4y

YMeeT 0CylECTBIIATh NOATOTOBKY
MPOTrPAMMHBIX CPEJICTB IPU PEIIEHUH HAYYHO-
UCCJIEOBATENIBbCKUX 3a1a4

Brnaneet HaBbIKaMU UCTIOIb30BAHUS
COBPEMEHHBIX MHGOPMAIIMOHHBIX TEXHOJIOTHI
Y TIPOrPAMMHBIX CPEJICTB NP PEIICHUU
HAyYHO-UCCJIeI0BATEIbCKHUX 3a/1a4

[1K-4.1 Ucnons3yeT METO bl
U CpPECTBA MPOSKTHUPOBAHUS
busznuecKux,
HH(POPMAITMOHHBIX CUCTEM U
TEXHOJIOTHH

3HaeT crnocoObl U BO3MOKHOCTH TPUMEHEHHUS
M3y4aeMoro si3blKa MPOrpaMMUPOBAHUS 1JIS
penieHus GU3NIecKux 3aaad

YMeeT NpUMEHATh NU3Yy4aeMbIi S3bIK
MPOrPaMMUPOBAHHUS JJIsI PELICHUS
dbuznyeckux 3aaad

BJI&,[[GGT HaBbIKaMH HaIIUCAHUS aJITOPUTMOB
I pCIICHUA (1)I/I3I/I‘ICCKHX 3agad

[1K-4.2. — Cnenur 3a
BBITIOJTHEHHUEM TPOSKTOB

3HaeT NPUHIHUIIBI yyeTa padoT B 00JacTH
bu3uKY 1 HHOOPMAITMOHHBIX TEXHOJIOTHH Ha
OCHOBE IIJIAHOB TPOEKTOB

YMeeT ocymecTBIsTh HAA30p 3a
BBITIOJTHEHUEM MPOEKTOB

Bnaneer HaBbIKaMH OLIEHKH padoT Mpu
BBIIIOJIHEHUH [TPOEKTOB.

[1K-4.3 Ynpasnser
IPOEKTaMH B 00JIaCTH (PUBUKHU
U MH(GOPMAIIMOHHBIX
TEXHOJIOTUI Ha OCHOBE
MJIAHOB TIPOEKTOB

3HaeT U3y4yaeMbli SI3bIK POrPAMMUPOBAHUS
JUISL CO3AHUSI TPOEKTOB

YMeer uenosb30BaTh U3y4aeMbIi S3bIK
MIPOrpaMMUPOBAHMUS JJIsl CO3IaHUS IPOECKTOB

BJ'I&)ICCT HaBBIKaMH HCITIOJIB30BaHUs
HN3y4acMOro A3bIKa IMPOrpaMMUPOBAHUA I
CO3JJaHM IIPOCKTOB

31



