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PaGouas nporpamMmma QJHCUHIIHHBI

51.5.08 AnropuT™mbl ¥ aJIrTOPUTMHYECKHE A3BIKH

Hanpas.aenne noaroroskn 01.03.02 - [lpuknannas matematnka v vHdopmarnxa

HANPaBJIeHHOCTE «MaremaTHuecKoe MOJENHPOBAHHE H BEIMHCIIHTENbHAA MATEMATHEA

PI1]l anantuposana ans nuu ¢ Jluneiinsie anroput™el. JJuHaMuueckoe nporpaMMHpoBaHue.310-

IpﬂBI:Sl H HHBATHIOB
i
Qakyaster: MaTeMaTHKH H KOMNBIOTEPHEIX HAYK

Kadenpa: npuxnanHoii MmaTeMaTHkH, HHOPMALIMOHHBIX TEXHOIOTHI 1 HHPOPMALMOHHOM

Be3onacHoCTH

PacemoTtpena u onoGpena Ha 3aceaniy Kadenphbl NPHKAAIHON MATEMATHKH, HHQOPMALHOHHBIX
‘Texnomnoruit u HHbopMalHonHo# GesonacHocTH, npotokon Ne /) «_n ¢ 2018 r.

3apeayrouuit kadeapoi:
K. di.-M. H.. jonent Anues Mapar Bauecnasosuy

(yueHas creneds, yyenas nonmuocts, @.H.O. nognues)

CocrasuTens (pa3zpaboTunK) NporpaMmet:
K. p.-M. H.. jouedT Tmocren Banepuii HlaxamGonetosuy

(y4eHan crenenn, yvenas aomkxocts, ®.H.0., noanucs)
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Copep:xanue

ITosscHnTETBHAS 3aIHCKa

[enu u 3a7a4n TUCITUTIIUHBI (MOTYJIIS)

OO0BEM TUCUHUTUIMHBI (MOAYIS) IO BUAAM y4eOHOM paboThl
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IHosicHuTEIbHAA 3aNIMCKA

Pabouas mporpaMmMa IMCIUILIMHBI COCTaBlIeHa B cOOTBeTcTBUU ¢ TpeboBanusimu ®I'OC 3+ BO

no HanpasneHuto  01.03.02 «IlpuknanHas maremMaTika U UHQOPMATUKA

Pabouas nmporpaMma npenacrasiseT co00il COBOKYIMHOCTh TUAAKTHYECKMX MATEPUAIIOB,
HalpaBJICHHbIX Ha PEAIN3aLHUI0 COEPIKATEIbHBIX, METOIUUYECKUX U OPraHU3alMOHHBIX YCIOBHH
NOArOTOBKH 110 HanpasieHuto noaroropku 01.03.02 «Ilpuknagnas mateMaruka u HHGOpMaTHKa»".

JlucuurmimHa OTHOCUTCS K 0a30BOM yacTu O0Ka 1

TpymoeMKoCTh AUCUUIUIMHEL 4 3.€. / 144 u.;

KOHTaKTHas pabora: 73,25 u.

3aHATUS JEKUUOHHOTO THHa — 34 4.,

3aHATHUS CEMUHAPCKOTO THMa (71a0. padoThl) — 34 4.,

KOHTPOJIb CAMOCTOSITENIbHOM paboTel — 5 4.,

vHas KOHTakTHas pabora — 0,25 4.,
KOHTpOJIUpyeMasl nucbMeHHas pabora — 0 u.,

CP- 70,75 u.,

KitroueBsle cii0Ba: IporpaMMUpPOBaHUE, SI3bIKU IPOrPaMMHUPOBAHUS, CIIUCKH, JTUHAMUYECKHE
CTPYKTYpHI JAHHBIX, (paiijIbl, BHEUTHSISI COPTHPOBKA, CTEKH, OYEpPENH, IEPEBbs, Jieca, ONHApHBIC
JiepeBbs, rpadbl, peKypcus, BHYTPEHHSS COPTUPOBKA, TOKCK, aJITOPUTMBI IIepedopa, COKpalleHue
nepebopa, IMHAMHUYECKOe IPOrpaMMHUpPOBaHKE, AITOPUTMHUECKAs CII0OXKHOCTh, METO/l BETBEH U

T'paHMIL.
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Cocrasurens: Tnrocren B.1I., kanauaar Qus3nko-MaTeMaTHYECKUX HayK, TOLEHT Kadeapsl

MPUKJIATHON MaTeMaTUKH, HH(OPMAIIMOHHBIX TEXHOJIIOTUN U MHPOPMAIIMOHHOM 0€30acHOCTH.

1. Ilean n 3aaa4u TUCHUIIIMHBI

JUis n3yudeHus! TUCHUILTUHBI «AJITOPUTMBI U aJITOPUTMHUECKUE SI3BIKMY» HEOOXOAMMBI 3HAHUS
OCHOB MH(OPMAIIMOHHBIX TEXHOJOTHH W MPOTpaMMHUPOBaHUS B 00bEME, HANpUMeEp, MUHUMAIIbHBIX
9K3aMEHALIMOHHBIX  TpeboBaHuMM 1O Kypcy «BBenenue B uHGOpMAlMOHHBIE TEXHOJOTMH U
IpOrpaMMHUPOBAHKUE», IPEAYCMOTPEHHOMY  JIJIsl TOJTOTOBKHM OaKajaBpOB IO JaHHOMY HalpaBJIEHUIO,

MJIN BBIIIC.

I/I3y‘IGHI/IC JUCHUIINIMHBI HAITPAaBJICHO Ha Q)OpMHpOBaHI/Ie cleayrommx KOMHGTCHHHﬁ:

® CrnocoOHOCTBIO K pa3paboTKe aIrOPUTMUYECKUX M MPOrPAaMMHBIX PELIeHUI B 00IacTu
CHCTEMHOTO M MPUKJIAJHOTO TPOTPAMMHUPOBAHUS, MAaTEMaTHIECKIX, HH)OPMAIIMOHHBIX U
MMUTAIMOHHBIX MOJIEJIeH, CO3/1aHNI0 HH()OPMALIMOHHBIX PECYPCOB MIOOATBHBIX CETEH,
00pa3oBaTeIbHOTO KOHTEHTA, IPUKJIAIHbIX 0a3 JaHHBIX, TECTOB U CPEJCTB TECTUPOBAHUS

CUCTEM U CPEJICTB Ha COOTBETCTBUE CTaHAapTaM U UCXoaHbIM TpeboBaHusaM (OITK-3);

® CIOCOOHOCTBIO K pa3pa60T1<e U NPUMCHCHUIO AJITOPUTMHUYCCKUX U IPOI'PAMMHBIX peHleHI/Iﬁ

B 00J1aCTH CUCTEMHOIO U MPUKIAAHOro nporpammuoro odecneuenus (11K-7);

ITokazaremssMu KOMIICTEHITHI SIBIISTFOTCS:

Suanus:

[To okOHYaHUUM JAHHOTO Kypca CTYAEHTHI JOKHBI 3HATh!
* OCHOBHBIC TTPUHITUIIBI MIPEJICTABIICHHUS B MMAMSITH KOMITBIOTEpa U 00paOOTKHU CIIOKHBIX
CTPYKTYp [IaHHBIX;
* METOJIbI OIICHKH Y(PPEKTUBHOCTH U CIOKHOCTH AITOPUTMOB aBTOMaTHUECKOH 00paboTKu

JIaHHBIX;

* aNbTepHATUBHbBIE CIIOCOOBI IPECTABICHUS CTPYKTYP JaHHBIX B BUJE I€PEBBLEB, IpadoB,
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TaOIUIL, CITUCKOB | T.I1.;

* 3aBUCHUMOCTbH 3(PPEKTUBHOCTH AJITOPUTMA OT BHIOOpA TIPe/ICTaBIICHUs 00padaThIBaeMOit
9THM AJITOPUTMOM CTPYKTYPBI JaHHBIX;

* KJIACCHYECKHE METO/IBI ONITUMATBHOTO PEIIeHHsI TepeOOPHBIX 3a/1a4 TaKue, KakK
JTUHAMHYECKOE MPOTPaMMHUPOBAHHUE, METOJ] BETBEH U I'PaHUIL, aTOPUTM JISHKCTPHI IIOMCKa
MUHHMAJIBHOTO PacCTOSHUS B rpade u 1p.;

* OBICTpBIC aJITOPUTMbI COPTUPOBKH M MTOUCKA, KAK B IMHEWHBIX, TaK U B HEJTMHEHHBIX

CTPYKTypax JaHHBIX;

Yvmenus:

ITo okoHUaHHU JAHHOTO KypcCa CTYA€HTBI JOJDKHbBI YME€Tb!:

* pa3pabarbIBaTh UM BEIOMpATh Hanboiee F3PPEKTUBHBIC ATTOPUTMBI JUIs PELICHUS
NIOCTaBJICHHBIX 33/1a4;
* IPOM3BOIUTH 0OOCHOBAHHBIN BEIOOP KOMIIBIOTEPHOTO MTPEACTABICHHS JAHHBIX B

3aBUCHUMOCTHU OT IIPCAIIOJIaracMoro xapakrepa ux O6pa6OTKI/I;
* 00BEKTHBHO OLCHUBATD CJIIOXXKHOCTD aJITOPUTMOB U MCTOA0OB UX pCain3aluu.

Haesviku:

Ilo oxoHuaHMM JaHHOTO KypcCa CTYACHTHI JOJI’KHBI HpI/IO6peCTH CICAYIOIUEC HABBIKHA:

¢ IIPAKTUYCCKOr0 HMCIIOJB30BaHHA BCCTO dapCCHAJIA HanOoliee M3BECTHBIX aJITOpUTMOB U

CTPYKTYp KOMIBIOTEPHOI 00paOOTKH JaHHBIX;

* pa3paboOTKh COOCTBEHHBIX AJITOPUTMOB HA OCHOBE KOMOWHHUPOBaHUS WU MOIU(DUKALNN

CYHIICCTBYIOIUX KIIACCHYCCKUX NX BAPUAHTOB,

* 5pPeKTUBHOTO KOTUPOBAHUSI AITOPUTMOB M TMOAJEPKUBAIOIINX UX CTPYKTYp AAHHBIX B

BLI6paHHOM SA3BIKC [IPOTrPaAMMHPOBAHUAA,
® BBI60pa HanOO0JICe OIITHMAJIBHBIX BApHUAHTOB PCHICHUS IMOCTABJICHHBIX 3a/a4;
¢ aHaJIn3a aJITOPUTMOB Ha NPEIMET UX CIIOKHOCTHU;

KpOMe TOro, CTyACHT B PE3YJILTATC U3YUCHUA AUCHUIIIIMHBI JOJIKCH HpI/IO6peCTI/I HaBBIKU?.
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* 5(h(heKTUBHOTO TMOWCKAa HOBOW MH(OPMAIUK Il PEIICHUS BO3ZHUKAIOMIKUX MpoOiIeM, K MX
TBOPYECKOMY MTPEOOPa30BaHUIO Ha OCHOBE aHaIM3a CBOeH MH(GOPMAIIMOHHOM 1eATeIbHOCTH.

* UCIIOJIb30BAHUSI BCETO CIHEKTpa BO3MOXHOCTEH MPEAOCTABISIEMBIX CYLIECTBYIOLUIUMU
HapabOTKaMU B 0OJIACTH TEOPHU U MPAKTHKH COBPEMEHHOTO ITPOrpaMMHPOBAHUSI.

* IPUMEHEHUS TOJYYCHHBIX 3HAHUW © yMEHWUH Juis (GOPMHPOBAHUS W Pa3BHUTHUSA

npodeccruoHaIbHBIX KOMIIETEHIUH.

2. O0beM IMCUMILIMHBI IO BHAAM y4eOHO# padoThI

Tabmauna 1. O0beM aucuumInHEI (0011ast TPYIOEMKOCTE: 4 3.€.)

Pacrnipenenenue mo cemectpam B
gacax
N Bcero
Bunel yueOHO pabOThI
1acos Cemectp
1 2
OO01mas TpyI0eMKOCTh JUCITUILIHHBI 144 - 144
KonraxTHas pabota 73,25 - 73,25
Jlexuuu (JI) 34 - 34
[Ipaktuueckue 3anstus (113) - - -
Cemunapsl (C) - - -
Jlaboparopusie pabotsl (JIP) 34 - 34
KoHTpois caMoCTOsITeNbHOM paboThI 5 - 5
Wnas koHTakTHas paboTta 0,25 - 0,25
CamocTositenbHas padbora (CP) 70,75 - 70,75
KypcoBast padbora (IIpOeKT) - - -
By npoMexyTOqHOTO KOHTPOJIS 3auét - 3auét

Tabmuma la — 3aounas dopma. O0beM TUCHUILIMHEI (00Ias TPYTOEMKOCTE: 4 3.€.)

Pacrnipenenenne mo cemectpam B
yacax
N Bcero
Bunst yueOHOI paboThI
Hacos Cemectp
1 2
OO0mas TpyI0EMKOCTh JUCIUATUIHHBI 144 144 -
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KonrakTHast pabota 12 12 -
Jlexiu (JI) 4 4 -
[Tpaktuueckue 3anstus (113) - - -
Cemunapsl (C) - - -
Jlaboparopubie pa6othl (JIP) 8 8 -
CamocrositeabHas padbora (CP) 128 128 -
KoHTpoabHBIC pabOThHI 4 4 -
Bux npoMeXyToUYHOTO KOHTPOJIIS 3auér 3auér -

3. Conep:xanue QM CUMIIIMHbBI

Tabnuma 2. Pacnpesnenenue 4acoB 1o TeMaM (MOAYJIsM) U BUIaM Y4eOHOH paboThl

Howmep HaumenoBanue pazaenoB (Mofayneil) u Tem O06beM B yacax
pasziena AACTIATITAHBL Becero |JI |TI3 [ C | JIP | CP
(Momynst u
) nHa
s
1 Monyas 1. Henunetinvle cmpykmypbl OGHHbIX. 49 12 12 | 25
1.1 Tema 1. BBenenue, oO1iye MOHATHS O
HEJIMHEHHBIX CTPYKTypax JaHHbIX. [[epeBbs u 16 4 4 8
jeca.
1.2 Tema 2. JluHaMu4YeCKU€ CTPYKTYPbl XpPaHEHUS 16 4 4 ]
JTAHHbIX.
1.3 Tema 3. I'pacder u oprpadsr. 17 4 4 9
2 Monyas 2. [louck, copmupogka. 47 12 10 | 25
2.1 Tema 4. JInneiinblil 1 OUHAPHBIN TOUCK. 10 4 2 4
2.2 Tema 5. BHyTpeHHUE COPTUPOBKH. 20 4 4 12
23 Tema 6. Opranuzanus (aitioB 1 BHEIIHNE 17 4 4 9
COPTHPOBKHU.
Monyasb 3. Onmumuzayus noiHo2o nepebopa, 48 10 2| 2
CONCHOCIMb AN20PUMMO8.
3.1 Tema 7. JluHaMuueckoe OporpaMMHUPOBAHIE. 11 2 3 6
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32 Tema 8. MeToa BeTBel U IpaHull, METO] 1 ) 3 5
perera.
Tema 9. OnTUMaNbHBIE AITOPUTMBI Ha
16 4 4 8
JIEPEBbIX U Ipadax.
33 Tema 10. D1eMeHTBI TEOPUU CIIOKHOCTU 10 ) ) 6
AJITOPUTMOB.
Hroro: | 144 34 34 | 76

4. CamocrosiTesibHas padoTa 00y4aromIuxcs

OcHOBHOE cozep)KaHHE  CaMOCTOSITENIbHOM pPadOThl CTYIEHTOB MO JAHHON JUCIUILUIMHE
OTIPEIEIISAIOT CIIEAYIOIINE BUIbI YUeOHOH e TeTbHOCTH:

® Teopernueckass CaMOIOATOTOBKA (MpopaboTKa JIEKIMi, YTEHHE JOTOJHUTEIHHBIX
HMCTOYHUKOB) - [0 TE€MaM JIEKIIMOHHOIO Kypca;

e Pabora c¢ y4eOHO-METOAMYECKUM CalTOM if-starterru (M3ydyeHUE METOAMYECKHUX
MaTepHasoB, y4acTHe B JUCKYCCUSX Ha (hopyme, BBHINOIHEHHE OOHYCHBIX W KOHKYPCHBIX
on-line 3a1aHuii, MOATOTOBKA U MyOIHKAIMs KOMMEHTApUEB) — IO BCEM TEMaM;

Jetanuzanust pactpeie/ieH!ss BpeMEHH Ha 3TH BHJIbI YI€OHOU e TEIILHOCTH JIaHa HIDKE.

Tabnuua 3. ConeprkaHnue caMOCTOSTENIbHOM paOOThI CTY/IEHTOB

No By camocTosTeNbHOM paboThI Paznensl uiam Temsl ®opma 0TUETHOCTH
n/m paboueii mporpaMmbl
Monyas 1
1 Pabota ¢ yuebHno-Metommueckum caiitom | Temal (4 waca), Tema2 (3 MuHU-TECTH U
it-starter.ru gaca), Tema 3 (3 gaca) WHTEPAKTUBHBIC OTYETHI
10 TeMaM
CamMonoaroToBka mo mMarepuanam jgeknui | Tema 1, 2,3 (5 gaca). KoHTposibHEBIE pa0OThI
WnpuBuayanbHeIe 3a0aHUS 110 Tema 1, 2, 3 (6 yacoB) CobecemoBaHue 110
11a00paTOpHBIM padoTam pe3yabTaTaM
Hroro mo moxyaio 1 21 ugac
MoayJb 2
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Paborta ¢ yueOHO-METOMUUECKAM CaHTOM
it-starter.ru

Tema 4 (2 uac), Tema 5 (2
yaca), Tema 6 (2 4dac)

MUHH-TECTEI K
MHTEPAKTUBHBIE OTYETHI
110 TEMaM

2 WnauBrayanbHbIe 3a0aHUS 110 Temsr 4, 5, 6 (6 qacoB) CobecemoBaHue 110
712a00paTOPHBIM paboTaM pesyabraram

3 CamocrosiTensHas paboTa ¢ Tema 4 (2 uac), Tema 5 (2,75 KoHTponbHbIe paboThI
JTOTIONTHUTEIBHBIMA BeO-UCTOYHMKAMU IO | daca), Tema 6 (3 vaca)
TeMaM MOIYIIS

4 CaMonoaroToBka o marepuanam jekmuii | Temsr 4, 5,6 (6 yaca) KoHTponbHbIE paboTh

Hroro mo moxy.aio 2 25,75 4aca
MoayJs 3

CaMOl’[OI[FOTOBKa 110 Marcprajiam JICKIIHI

Tema 7,8,9,10 (6 gaca)

KOHTDOJ'H:HLIC Da6OTI>I

2 ITonroToBKa K y4acTUION y4acTue B Temsr 7,8,9,10 (6 gaca) WHTEepakTUBHBIC OTYETHI
OOHYCHBIX TECT-IIpOrpamMMax Ha caiTe
it-starter.ru
3 CamocrosiTenpHas paboTa ¢ Temsr 7 (2 aca), 8 - 10 (4 wac). | KoHTponbHBIE pabOTHI
JIOTIOTHUTEIbHBIMU BEO-HCTOYHUKAMHU 10
TEMaM MOJYJIs
4 WuauBuayanbHbIC 3aaHUS 110 Temsr 7,8,9,10 (6 uacos) CobecenoBanue 1o
J1a00paTOPHBIM paboTaM pe3yibraram
Hroro no moxyJso 4 24 yaca
HUTOI'O, 1O JJUCIUIIJIMHE 70,75 4aca

4.1. Tembl KypcoBbIX padoT (IIPOEKTOB)

4.2.

KypcoBblie pabGoThl 110 1TaHHOW TUCIUIUIMHE HE MPEAyCMOTPEHBI

IlepedyeHb y4eOHO-METOAUYECKOTO 00ecTedeHUs ISl CAMOCTOSATEILHOM padoThI
o0yyaromuxcs

CamMocTosTenpHas pa60Ta CTYACHTOB OCYIICCTBIIACTCA C UCIIOJIB30BAHUCM:

ANAAKTUYCCKUC MaTCpurajibl, TCCTbl, KOHTPOJBbHBLIC 3aJaHUA W CTAaTbW IO Pa3JINYHbIM TEMaM

® Y4eOHO-METOIUYECKOTO

Kypca.

HIUTFOCTPATUBHO-CIIPABOYHBIC U TCKCTOBBIC MATCPHAJIbI, a TAKIKC MMPE3CHTAIMOHHBIC POJIMKU I10

e bubnuoreunoro ¢onma AI'Y.

e Pecypcos ceTu

aBTOPCKOTO

HnTtepHer,

caiita

http://it-starter.ru,

cozieprKaIImnx

JOINIOJTHUTCIBHBIC

coacpiKalero


http://it-starter.ru
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5. Y4yeOHO-MeTOAHUECKOE O0ecTeueHHue TUCIUIIINHDI

Tabmuma 5. OcHOBHAs IUTEpATypa

Ne Haumenosanue, bubnuorpagpudeckoe Hannuue
1/ OTMCaHue rpuda
1 IToronaxun B.B. CoBpemMeHHOE TPOrpaMMUpPOBAaHUE C HYJIS na

[Dnexrponnsiii pecypc] / B.B. IToronaxun. — M.: JIMK Ilpecc, 2010
— 240 c. — Pexum goctyna

http.//www.biblioclub.ru/index.php?page=book&id=86517

2 Kyuep T.B. Free Pascal u Lazarus. YueOHUK 110 TporpaMMUPOBaHHUIO | Ja
[DnexTponnsrii pecypc]/ T.B. Kyuep, O.B. Uecnokosa, E.P. Anekcees,
.—M.: IMK IIpecc, 2010 — 240 c. — Pexxum nocrymna
http://www.biblioclub.ru/index.php?page=book&id=130060

Tabnuna 6. JlonoaHuTenpHas auTeparypa

No HaumenoBanue, Oubnuorpaduyueckoe ommcaHue

1 H.Buprt. Anroputmsl u cTpykTypbl qanabix/ H. Bupt. — M: Mup, 1989. — 360 c.

2 C. M. Oxkynos. [IporpammupoBanue B anroput™ax / C. M. Okynos. — M: bunowm, 2002. —
341 c.
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3 . Knyt. UckyccrBo mporpammupoBanus it 9BM: B 3 1. T.1. OcHoBHble anroputmsl//l.
Kuayt. — M: Mup. 2076. — 736 c.
4 Kypuan «IlpukiagHas uHGOpMaTHKA
Tabmuia 7. DIeKTpoHHbIE HH)OPMAILIMOHHBIE PECYPCHI
No HazBanue (aapec) pecypca
/11
1 YueOHO-MeTOAMYECKUM calT Mo ocHoBaM 1T u mporpaMMUpOBaHMIO: Jitip.//it-starterry |
2 Calit, nocBIMEHHLIN A3BIKY nporpammuposanus Turbo Pascal: http:// www.tp7.info/
3 DnekTpoHHas Bepcus yueOHuka: @apornos B.B. Turbo Pascal 7.0 Hauanvuwui kypc/"OMA
pynn" 2003, 577 c. : http://depositfiles.com/files/f5b9xve51
4 Pecypc m1s oH-TaiiH npoBepku koma:  http://rextester.com/l/python
5 OdunmanpHas nokymenrtanus mo Python: https://docs.python.org/3/tutorial/

HepequL COBPEMEHHBIX npo@eccnonanbﬂmx 0a3 JaHHBIX H l/IH(l)OpMaIII/IOHHI)IX

CIIpaBOYHBIX CHCTEM:

1.
2.

—_ — = O 00 O\ L W

—_—
RENS)

—_
9]

OBbC «YHuBepcurerckas Oubanoreka onnain» www.biblioclub.ru

ObC AI'Y Ha 1uardopme  ammapaTtHo-iporpaMmHoro  kommiekca OOO KIAY
http://adygnet.bibliotech.ru

3BC «Opaiit» www.biblio-online.ru

OI'BY «Poccuiickas rocynapcrBenHas 6udnanorekay http://dvs.rsl.ru

00O «Hayynas snexrponHas 6ubnuoreka» (HOb) www.elibrary.ru

Web of Science https://apps.webofknowledge.com

Scopus https://www.scopus.com/search/

zbMATH https://zbmath.org/

Elsevier («Qnb3eBup») https://www.elsevier.com/

. Science Direct https://www.sciencedirect.com/
. Springer Nature Experiments https://experiments.springernature.com/ Kosiekuus Hay4HbIX

MIPOTOKOJIOB TI0 PA3IMYHBIM OTPACIISIM 3HAHUU.

. Springer Materials https://materials.springer.com/ Komiekuus Hay4yHBIX MaTepHajoB B 00JIaCTH

(bU3NYEeCKNX HAYK U MHKUHUPUHTA.

. IIpoext EBknun https://www.projecteuclid.org/
. Uadpopmarnmonnas cucrema "EgmHoe oOKHO pgocTyma K oOpa3oBaTelbHBIM —pecypcam”

http://window.edu.ru/

. baser manapix MTHUMOH PAH http://inion.ru/resources/bazy-dannykh-inion-ran/

6. MeTtonnuyeckue peKOMEHAAUM 10 TUCHUTIAHE

11


http://it-starter.ru
http://rextester.com/l/python
https://docs.python.org/3/tutorial/
http://www.biblioclub.ru/
http://www.biblio-online.ru/
http://dvs.rsl.ru/
http://www.elibrary.ru/
https://zbmath.org/
https://experiments.springernature.com/
https://materials.springer.com/
https://www.projecteuclid.org/
http://window.edu.ru/
http://inion.ru/resources/bazy-dannykh-inion-ran/

denepalibHOE TOCYIAPCTBEHHOE OIOHKETHOE 00pa30BaTeIbHOE
YUPEKACHUE BBICIIETO 0Opa30BaHUS

@I'BOY BO «AJIBLITENCKUI TOCYIAPCTBEHHBIA VHUBEPCUTETY
«AI'Y»

Pabouas nporpaMMa qUCIUTIIUHBI (MOIYJIIS)
CMK. OII-2/PK-7.3.3

6.1. MeToanueckue peKOMEHIAlMH NPeNnoiaBaTe i0 1o NOAr0TOBKe U NMPOBeJIeHUI0
NMPaKTHYECKHUX (J1Ia00PATOPHBIX) 3aHATHI

[IpenonaBanue AUCIUILTAHBI HAITPABICHO HA 3aKpPEIUICHUE U TajbHEHIIIee Pa3BUTHE Y
00y4aeMbIX HaBBIKOB QJITOPUTMH3AIMH U IIPOTPAMMHUPOBAHHUS C TIOCTEIICHHBIM TIEPEX0J0M Ha
CHeIUaTbHBIC METO/IbI IPOTPAMMHUPOBAHUS M HEJIMHEHHbBIE CTPYKTYPHI JTaHHBIX.

OnHOBpPEMEHHO C pacCMOTpeHUEM 33134, 3G (HEeKTUBHOE pelIeHHe KOTOPhIX TpeOyeT yCIoKHEHHS
UCIIOJIb3YEMbIX HH(POPMAIIMOHHBIX CTPYKTYP, ECTECTBEHHBIM 00pa30M B MpoIecce 00yUCHHS O
JTAHHOMY KypCy HeOOXOIMMO BBOJUTH HOBBIC SI3bIKOBbIC MEXaHU3MBbI. Peub MIET 0 MexaHU3Max
yIpaBJICHUS TUHAMHYECKOHN MaMsThIO0, IOCTPOCHUU CBSI3HBIX CIIMCKOB, OPraHU3aIMU APEBOBUIHBIX U
rpad)OBBIX CTPYKTYP JaHHBIX.

Oco0blif ynop npu pacCMOTPEHUU COOTBETCTBYIONIMX 3a]a4 3[€Ch JIeJaeTCsl Ha BOMPOCHI
3P PEKTUBHOCTH KOJIa U JICXKAIUX B €r0 OCHOBE METOJIOB, OIIEHKaX BPEMEHHOMN CIIOHOCTH U
CJIOKHOCTH TI0 3aTparaM IaMsTH.

B pamMkax 1aHHOTO Kypca MOTYT MCIIOJIb30BAaThCSl HE TOJIBKO CIIEIHAbHBIC JINHTBUCTUYCCKHE
CpE/ICTBa MCIIOI3yeMOTro 0a30BOT0 s3bIKA MPOrPAMMHPOBAHUS, HO TaK e U MPUBJICKATHCS JIPYTHE
SI3BIKU, JINHTBUCTUYECKHA U CHHTAKCHYECKU OPUEHTUPOBAHHBIC HA MHBIE CIIOCOOBI OpraHU3aliu |
00pabOTKH JIOTUYECKH TEX )K€ CTPYKTYP JaHHBIX. ITO MO3BONISET 3PPEKTUBHO pacuIUpsTh
BHYTPCHHUH MOHATHIUHBIN Te3aypyc 00y4aeMbIX, 000romas €ro HOBBIMU SI3bIKOBBIMU TTapaJIUTMaMHU.

Hanpumep, BBe1s1 MOHSATHE TMHEHHOTO CITMCKA M OCHOBHBIX METOJIOB €0 Pealu3alliy B BUJIC
HHU3KOYPOBHEBBIX KOHCTPYKIIUH B si3bIke [1ackaib, MoJe3HO MoKa3arh Kak Ty K€ CTPYKTYPY JaHHBIX U
ACCOIIMMPOBAaHHBIC C HEH ONEpPaIK, MOXHO JIETKO BOIUIOTUTH B BRICOKOYPOBHEBOM KOJIE SI3bIKa
Python.

6.2. MeTonuyeckue peKOMeHIAIUN MPENnoAaABATEN 0 110 OPraHU3alMH CAMOCTOATEIbHOI
padoTHI CTYIEHTOB
B m3ydyenun naHHOW NMCHMIUIMHBI, KaK BIIPOYEM, BCEX TUCIUILIMH MPOrPAMMHUCTCKOTO IIHKIIA,

Ba)kKHEHIIIee 3HAYCHNE UMEET CaMOCTOsATENIbHAs padoTa CTYIEHTOB C KOMIIBIOTEPOM, HalpaBlieHHas Ha
pa3BUTHE COOTBETCTBYIOLINX MPO(PECCHOHATHHBIX HABBIKOB.

Kpome Toro, akiieHT Ha Oojiee TOHKME METOJbl aJrOPUTMHU3ALMU U TOBBIIIEHHE BHUMAaHUS K
ONTUMM3ALMOHHBIM acleKTaM IMpe/UlaraéMblX K peIleHHIo 3ajad, TpeOyroT oT oOydaeMblx Oosee
BAYMUYHBOM TEOPETUYECKOI CaMOCTOSITEIbHOM MPOPAOOTKH COOTBETCTBYIOIIUX TEM.

[Ipu »TOM, Kak B 0a30BOM Kypce NpPOTPaMMHUPOBAHHS, 3[€Ch MOTYT OBITh HCIIOJIB30BaHbI

cienymomye (opMbl CaMOCTOATEIbLHON PaOOTHI:

® pa60Ta C I/IH(I)OpMaLII/IOHHBIMI/I NCTOYHHUKaMU B I/IHTepHCT N B YHTAJBHOM 3aJIC,
[ PEIICHUEC TUIIOBBIX U TBOPUCCKUX 3aJa4 HAa OCHOBE MaTcpuaioB HeKHHﬁ;
[ ] MPaKTUICCKOC BBIIIOJIHCHUEC JOMAIITHUX 3a;[aH1/1171;
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° BBITIOJITHEHHE TBOPUECKUX 3aJJaHUH HA METOJIMYECKOM caiTe it-starter.ru

CaMocCTOsITEIbHOE BBIMIOJIHEHUE MPAKTUUYECKUX 3aJaHHUI MpeanonaraeT MHOTO BO3MOXHOCTEHN
MPUMEHECHHST aKTUBHBIX METOMOB OOYYCHHSI M OPTaHU3AIMH CAMOCTOSTEIILHON paboThl Ha OCHOBE
WHIWBHIyaTbHOTO Toaxona. s obecrnieueHus pe3yinbTaTUBHOCTH 3THX METOAOB, OT MPEIoAaBaTesis
MOTYT MMOHAI00UTHCS MOITOTOBUTEIbHBIE MEPONIPUATHS TaKUE, HAIIPUMED, KaK:

° [IpenBapstoniye 3amaHUs JKCIPECC-OMPOCH (YCTHO WM B TECTOBOW (opme) 1o
TEOPETHUECKOMY MaTepraiy, HeOOXOAMMOMY JJIS BHITTOJTHEHUS paOOTHI .

° OOcyxIeHue BO3MOXHBIX TMOAXOJOB W  METOJOB  BBHIMOJMHEHHS KOHKPETHBIX
UHAMBUIyaJIbHBIX 3aJaHUM (OLIEHKA).

° Opranusanus CUCTEMbI ONEPaTUBHBIX OH-JAlH KOHCYJIBTAUUW JJIS YIPABICHUS XOA0M

CaMOCTOSTENIbHOW PabOThl CTYAEHTOB.

6.3. MeToauyeckue PECKOMEHAALUA 1JISI CTYACHTOB 110 OCBOCHUI0 JUCIHUIIJIUHBI

31ech OHM CTAHAAPTHBI U 110 CYIIECTBY CBOASTCS K CICAYIOLIEMY.

3anuch JeKIUH — ofHa W3 (HOPM aKTHUBHOW CaMOCTOSTEIBHON pabOThI CTYIEHTOB, TpeOyromas
HaBBIKOB U YMEHHs KpaTrko, CXEMAaTU4YHO, IMOCJIENOBATEIbHO M JIOTUYHO (PUKCHUPOBATH OCHOBHBIC
MOJIOKEHUS, BBIBOJIbI, 000011eH s, (popMyarpoBkH. KyiabsTypa 3anucu JIeKIUU — OJUH U3 BaKHEUIITHX
(akTOpPOB YCIEUTHOTO M TBOPYECKOTO OBIAAeHHs 3HaHMsAMH. [locmemyromas paboTa HaJ TEKCTOM
JIEKIMU BOCKpEIIAET B MaMSTH €€ COAEpkKaHHE, IMO3BOJISIET pa3BUBaTh aHAIUTUYECKOE MbIlUIeHHE. B
KOHIIE JIGKIIMM TpernojaBatesib octaBiseT Bpems (5-10 MUHYT) JUisi TOTO, YTOOBI CTYIEHTBHI WMEIH
BO3MOXKHOCTB 3a1aTh YTOYHSIOIINE BOIPOCHI 110 U3y4aEMOMY MaTEpHUalLy.

PaboTa ¢ KOHCIIEKTOM JIEKIMH MPENoiaraeT MPOCMOTP KOHCIEKTa B TOT JK€ JCHb IOCIHe
3aHSITI/II>'I, IIOMETKY MaT€puajia KOHCIICKTA, KOTOpBII\/’I BBI3BIBACT 3aTPYAHCHHUA IJIA ITIOHUMAaHUAA.

[TombiTaliTech HAMTH OTBETHI HA 3aTPYIHUTENBHBIE BOIPOCHI, HCHONB3YS PEKOMEHAYEMYIO
auteparypy. Eciu camoctosTenbHO He yaanoch pa3odparkesi B Marepuaie, chopMyaupynTe BOIPOCHI
¥ 00paTUTeCh 3a MOMOIIBIO K MPETNOIaBaTeN0 Ha KOHCYIBTAIIMH WK OJrpKaiiimei nekiun. Perynspro
OTBOAUTE BPEMs I TIOBTOPCHUA HpOfIJIGHHOFO Martepualia, IpOBEpPAA CBOU 3HAHUSA, YMCHHA U HABBIKU
MO0 KOHTPOJIHBIM BOIIPOCAM.

Jlnsi BBIMOJTHEHUS MUCHMEHHBIX JIOMAIIHUX 33JaHUN CTyJeHTaM HEeoOXOIMMO BHHMMATEIbHO
NPOYNUTATh COOTBETCTBYIOIIMK pasfen ydeOHWKa W TpopadoTarh aHAJIOTHYHBIC —3aJlaHus,

paccMaTpruBacMbIC IPECIOAABATCIIEM Ha JICKIUMOHHBIX 3aHATHAX.
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OCHOBHBIM  METOJIOM OOYyYCHHs SIBIIICTCS CAMOCTOATEIbHas paboTra CTYACHTOB C
y4eOHO-METOANYECKUMH MaTepuaniaMy, HayqYHOU JTUTepaTypoi, CTaTUCTUYECKUMHU NAaHHBIMU, B TOM
yuclne u3 cetu MHTepHerT.

IloctosiHHAss aKTUBHOCTL Ha 3aHATUAX, TOTOBHOCTH CTaBUTh H OGCy)KI[aTL AKTyaJIbHBIC

poOIeMBI Kypca - 3aJI0T YCHEITHOW PaOOThI U TTOJIOKUTEIHLHON OIICHKH.

7. O6ecneyenne 00pa3oBaTeJILHOIO MPOLECCA AJIs1 JIUL C OTPAHNYEHHBIMHU
BO3MOKHOCTSIMM 3/10POBbSl 1 MHBAJIM/I0B

B xome peanmu3zanuu IUCHUIUIMHBI HCIOJNB3YIOTCA CIEAYIOUIME JIOTOTHUTEIbHBIE METObI
oOyuyeHHs, TEKyIIEero KOHTPOJS YCIIEBAEMOCTH M TMPOMEKYTOUHOH arrecTtanuu oOydaroluxcs B
3aBUCUMOCTHU OT X WHIUBUIYAIBHBIX OCOOCHHOCTEH:

® ISl CJIETIBIX U CIa0OBUASAIIUX:

- JeKuuu oOPMIISIIOTCS B BUJE MEKTPOHHOTO TOKYMEHTA, TOCTYITHOTO C MOMOIIbI0 KOMIIBIOTEpa
CO CIIEeIUATU3UPOBAHHBIM MTPOTPAMMHBIM 00€CTIeYeHUEM;

- NIMCbMEHHBIE 3aJaHUs BBIMOIHIIOTCA HAa KOMIIBIOTEPE CO CIELHUATU3UPOBAHHBIM MPOrPaMMHBIM
o0ecredyeHrneM, UM MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM,;

- obecrnieynBaeTCsl MHIMBUyaJIbHOE paBHOMEpHOE ocBenieHue He meHee 300 Jrokc;

- JUIA BBIMIOJHEHUS 3aJjaHusl IPH HEOOXOJMMOCTH MPEJOCTABISAETCS YBEINUHUBAIOIIEe YCTPOUCTRO;
BO3MOYKHO TaK>Ke€ MCIOJIb30BaHUE COOCTBEHHBIX YBEITUUUBAIOIINUX YCTPOUCTB;

- MUCbMEHHBIE 3a/1aHus OPOPMIIIOTCS YBEIHMUEHHBIM HIpU(TOM;

- DK3aMEH U 3a4€T MPOBOAATCS B YCTHOW (hopMe WM BBIMIOJMHSIOTCA B MUCBMEHHOW (opme Ha
KOMITBIOTEPE.

® U IIyXMX M CI1a00CIbIIIANTHNX:

- Jekuuu OoQOpMIIIOTCS B BHJE OJIEKTPOHHOIO JOKyMEHTa, JHOO MpenocTaBisercs
3BYKOYCHJIMBAIOLIAs anmaparypa MHAUBUAYaJIbHOIO I10JIb30BAHNUS;

- IUCbMEHHBIE 33JJaHNS BBINOJIHAIOTCS Ha KOMIIbIOTEPE B MUCBMEHHOM (hopMe;

- 9K3aMEH U 3a4€T MPOBOJATCS B MHCbMEHHON (hopMe Ha KOMIbIOTEPE; BO3MOKHO IPOBEJICHHE B
(hopme TecTUpoBaHUS.

® ISl JIUI C HApyIIEHHUSMU ONIOPHO-ABUTaTENILHOTO alapara:

- JIeKIMU 0(OPMIISIOTCS B BUIE€ 3JIEKTPOHHOTO JIOKYMEHTA, IOCTYITHOTO C MTOMOIIBIO KOMITBIOTEPA
CO CHeUHAIM3UPOBAHHBIM IPOTPAMMHBIM 00€CTICUCHHEM;

- IMCbMEHHBIE 33JIaHUS BBIIOJIHSIIOTCS HAa KOMIIBIOTEPE CO CHEIMAIN3UPOBAHHBIM IIPOTrPaMMHBIM
o0ecrieucHrEeM;

- DK3aMEH U 3au€T MPOBOIATCS B YCTHOH (OpMe WIIM BBIOJIHSIOTCS B MUCHMEHHOM (hopme Ha
KOMITBIOTEpE.

[Tpu HEOOXOIUMOCTH MPETyCMaTPUBACTCS YBEIMUEHUE BPEMEHHU ISl TIOATOTOBKU OTBETA.
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[Iponienypa mpoBeneHHsT TPOMEXKYTOUHOW aTTECTAIUH ISl OOYYAOLINXCSI yCTAaHABINBACTCS C
y4€TOM UX MHIUBUAYAIBHBIX NMCUXO(U3NIeCKUX ocoOeHHOCTeH. [IpoMekyTodHast aTTecTaiuss MOXKeT
MIPOBOJUTECS B HECKOJIBKO JTaIlOB.

[Ipn mnpoBeneHuMH MpoUEAYpbl OLEHUBAHMS PpE3yJAbTaToB OOYYEHMsI IpeaycCMaTpUBAaETCs
HCIIOJIb30BAaHUE TEXHUYECKUX CPEICTB, HEOOXOAUMBIX B CBSA3HM C MHJIMBUIYaJbHBIMU OCOOCHHOCTSMU
oOyyaromuxcsi. OTH CpeAcTBa MOTYT OBbITh MPEJOCTAaBIECHbl YHHUBEPCUTETOM, WU MOTYT
WCTIOJIB30BaThCs COOCTBEHHBIE TEXHIUUECKUE CPE/ICTRA.

[IpoBenenue npouenypbl OLIEHUBAHUS PE3YJIbTaTOB OOYUYEHHs JAOMYCKAETCsl C UCIOIb30BAaHUEM

JUCTAaHIITMOHHBIX 06p3.30BaTeJ'H)HI)IX TEXHOJIOTHH.

ObecnieunBaercs A0CTYn K WHGOPMALMOHHBIM M OuOmuorpadguyeckum pecypcaMm B CETH
WuTepHer ans kaxmoro obydaronierocs B (popMax, aJanTUpOBaHHBIX K OTPAaHHYEHHSIM UX 30POBbS U
BOCTIPUATHS WHPOPMALIUU:

® JUIS CIIENBIX U CIIA0O0BUISIIINX

- B TIeUaTHOM (popMe yBEITHMUCHHBIM HIPUPTOM;
- B (hopMe INEKTPOHHOTO TIOKYMEHTA;

- B popme aynuodaiina.

® I DIIyXHX U CIa0OCTBIIIALIHX:

- B I1eyaTHoil opme;

- B (hopMe 2/IEKTPOHHOTO JTOKYMEHTA.

® i1t 00yYaroIKXCs C HapyIIEHUSIMHU OMIOPHO-/IBUTATENIHOTO armapara:
- B IIe4aTHOi opme;

- B (hopMe 2IIEKTPOHHOTO IOKYMEHTA;

- B hopme aynuodaiina.

Y4eOHble aymUTOPUU MAJIE BCEX BHUAOB KOHTAKTHOW W CaMOCTOSTENbHON pPabOoThI, HaydHas
OMOMMOTeKa Y WHBIE TOMEIICHUS Il OOy4YeHHUs OCHAIIEHBI CIECHHAIbHBIM OO0OPYJIOBAHUEM H

y‘-Ie6HI)IMI/I MECTaMH C TCXHUYCCKUMHU CPEACTBAMU 06yqu1/15{.

8. MarepuajibHO-TeXHHYECKOE o0ecredeHne 1 CIUTITHHbI

JlaHHas AUCIUIUIMHA, COXPaHss MPEeeMCTBEHHOCTh IUCIUIUIMHBI «BBeneHne B
uHGOPMAIIMOHHBIE TEXHOJIOTHH U TPOrPaMMHUPOBaHKE», MO CYIIECTBY 0a3upyeTcs Ha TOM ke camoi
TEXHOJIOTUYECKON OCHOBE, MpEANoarasi MHTEHCUBHOE UCIOJIb30BAHUE:

e llHTEepHET-pecypcoB, KOTOPHIE MOTYT OBITh UCITOJIB30BAHBI KAK MCTOYHUKH

JIOTIOJTHUTEIbHON MH(OpMAIMK IO TEMaM Kypca;
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e (Crneunanu3upoBaHHOTO on-line pecypca s TEMAaTUYECKUX KOHCYIbTAIUM U

WHTEPAKTUBHON pabOTHI C TECTaMU MO KypCY..

MarepuaJbHO-TEXHUYECKYD W NPOrpPaMMHYI0 OCHOBY W3y4YEHUs

NAHHOU JUCIUILINHEI

COCTaBJISIIOT KOMITBIOTEPHBIE KJIacChl ¢ moakiatodeHueM K Internet m mraraeiM [IO Ha 6a3ze OC MS

Windows wim Linux.

Kpome Toro, HeoOxommma cucTteMa MporpaMMHpOBaHUS B cpere si3bika Typ6o Ilackans 7, B

Ka4eCcTBE KOTOPOM MOXET OBITh MCIIOJIb30BaHA cuctema mporpammupoBanus Turbo Delphi, npu eé

MIPUMEHEHUH B KOHCOJILHOM PE&XHME, a Tak ke Jroobie Apyrue cucreMsl (Free Pascal, ABC Pascal u

T.H.), pealn3yromuc 0a30BbIe BO3MOXKHOCTH s13bIKa Turbo Pascal, a TakK K€ TCXHOJIOT' IO pa3pa60TKI/I Ha

HEM ydeOHBIX mporpamMm. Ha HEKOTOpBIX 3Tamax W3y4YeHHs IUCIHIUIMHBI MOHAJTOOMUTCS TaK Ke

BO3MOYKHOCTh MCIOJIb30BaHMs si3bika Python (31ech MOXKHO OrpaHMYUTBHCS JIO0OM OH-JIaliH Bepcueit

A3bIKA).
— ——
Mesepanuioe rocy ape teenoe Groukenoe oopasoBITeILHoC
r YUPCHCHHE BRCiiero obpatonaiug
OUBO : : _
PIEOY BO aAamrefiernii rocy ape rrenipi yunepen ety
adl’V» ’ '
PabGouas nporpassa Jine it (MojLy s )
CMK. OI1-2/PK-7.3.3
Mae SR "
9. Jlner per HCTpannm wiMenenni
Homep Homepa nucron Clenomanne Hara
WIMEHEHNS | | s phecelnt | aanic Pacimipponka Iata e TeHna |
WIMCHCH=- | HOBBIY AHNY T pO- WAMEHE IR HONMHEH PO
| HbIX BaAHILIX | B
Ltk




OI'BOY BO
«AI'Y »

9. Jlucr perucrpauuy U3MEeHeHHUH
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Howmep Howmepa nucros

HU3MCHCHUA
3aMCHCH

HbIX

HOBBIX

AHHYJIMPOB
aHHBIX

OcHoBaHne
JUISL BHECEHUS
A3MEHEHHUS

IToamuce

Pacmudposka
TIOAITUCH

Jara

Jara

BBCICHUA
HU3MCHCHHA

17




