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1 ]_le.]'ll/l H 3aJa4Y1 0CBOCHUA NUCHHUITIJIMHbI

Ileab 0CBOEHMS TUCHUIUIMHBIL:

dbopMupoBaHUE 3HAHWM, YMEHMH, HAaBBHIKOB B O0JIACTH NPOrpaMMHUPOBAHUS Ha SA3BIKE BBICOKOTO
YPOBHSI U UCIIOJIb30BaHUE UX B MPOPECCUOHATBHOM 1A TEILHOCTH.

3agaun:

1) TeopeTruecKkuii KOMIOHEHT:

—0 METOJIaX U CPEICTBAX 00BEKTHO-OPUEHTUPOBAHHOTO MMPOTPAMMHUPOBAHMUS;

— U3YYHTh IPOIIECC )KU3HEHHOTO IIKJIa IPOTPaMMHOTO 00ECTICUeHHS;

2) Mo3HaBaTEbHBIM KOMIIOHEHT:

— 3HaTh CUHTAKCUC U CEMAHTHKY fA3bIKa IPOrpaMMHUPOBAHUS,

— MPHUHOUIOBI M METOHOJIOTMIO TOCTPOCHHUS AJIrOPUTMOB MPOrPAMMHBIX CPEIACTB; IPUHIMUIIBI
CTPYKTYpPHOT'O YU MOAYJIBHOI'O IPOrPaMMUPOBAHMSI;

— OBJaJeTh MPUHIUNAMH pPa3pabOTKM TEXHUYECKOTO 3aJaHusi pa3paboTKW MPOrpaMMHOIO
obecrneucHus;

— OBJIAJIETh MPUHIUIAMH (OPMUPOBAHUS TECTOBBIX HAOOPOB MJISi TECTUPOBAHMS MPOTPAMMHOIO
obecrneucHus;

— OBJIQZIETh METOAUKON OTIAJKU IPOrPaMMHOTO 00€CIIeUeHHS;

— OBJIAJIETh TEXHOJIOTUEH (POPMUPOBAHUS IPOTPAMMHON TOKyMEHTAIINH;

3) mpaKTHYECKUil KOMIIOHCHT:

— BbIpa0OTaTh NPAKTUYECKUE HABBIKM AHAJIUTHYECKOIO U SKCIEPUMEHTAJIbHOI'O MCCIIEI0BaHUs
OCHOBHBIX METOJIOB U CPEJICTB, UCIOIb3YEMbIX B 00JIACTH, U3y4aeMOii B paMKax JTaHHOW JUCIUILINHBL,

— pa3BUThb TBOPYECKYKD CaMOCTOSITEIbBHOCTh IIPU pEIIEHWH 3aJad B IpeAMETHOH olnactu
IIOCPEICTBOM NMPUMEHEHHUSI apaIurMbl IPOrPAMMUPOBAHUS.

2 MecTo AUCHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl

Jucnunnuza oTHOcUTes K 6a30Boit yactu 010ka [l «AucuuniuHel (MOTyIIN)»
[IpepexBu3uThl nuctuIuiabbl: b1./1.5.3 Hnocmpannwiii sizeik, B1.J1.5.11 Ungopmamuxa

[ToctpexkBusutsl  gucuuiuiubel:  b1.J[B.4  Vnpasnenue  ungopmayuonnvimu  cucmemamu
npeonpuamus, b1.J[.B.12 Memoovr u cpeocmea 3awumsr ungpopmayuu, b1.J[.B.17 I[Ipoexmuposanue
unmepgeticos, b1 J[.B.18 Hucmpymenmanonvie cpeocmea paspabomxu  cucmem, b1.J[.B.O.1.1
Unmennexmyanvnovle  ungopmayuonno-ynpasnsaowue cucmemst, b1.J[B.D.1.2 Humennekmyanvhbvie
cucmemst, B1.J{.B.D.2.1 Aomunucmpuposanue 6  ungopmayuonnvix  cucmemax, b1.J].B.D.2.2
Hnpopmayuonnvie mexnonozuu

3 TpeGoBanus k pe3yjabTaTaMm 00yuYeHUs MO TUCIUIJINHE

Hpouecc HU3YUYCHUS NJUCHUIIJIMHBI HAITPABJICH HaA (bOpMI/IpOBaHI/Ie CJICAYIOIIUX PE3YJIbTATOB 06y‘IeHI/I$I

[Inanupyemsble pe3ynbTaThl
oOyueHus Mo JTUCLUILINHE,
Konx n HanmeHoBaHue Kon n HanMeHoBaHME MHAMKATOpA
. XapaKTEPU3YIOLIUE HTAIIbI
(bopMHpyEMBIX KOMIIETEHLIUH JNOCTUKEHHS] KOMIIETEHIIUN
dbopMupoBaHus
KOMIIETCHIIUH
OIIK-1 Cnocoben OIIK-1-B-1 3Hanue METOJ0B MAaTEMAaTHKH, |3HATh:
aHAJIN3UPOBATh 3a1a4U (bu3uKN, XUMHH, CHCTEMHOT'O aHaJIH3a, TCOPHIO ¥ TEXHOJIOTHIO
npodeccnoHanbHOM TEOPHH YIIPaBJIEHUS, TCOPUH 3HAHUH, TEOPUU |[IPOrPaAMMUPOBAHHS
JEeATEIbHOCTH Ha OCHOBE ¥ TEXHOJIOTUH NPOrPaMMHUPOBAHHS, a TaKkke |YMETh:
ITOJIOYKEHNH, 3aKOHOB H METO/JI0B T'YMaHUTAPHBIX, DKOHOMUYECKUX U |~ IIPUMCEHATH METO/IbI
METO/IOB B 00JIaCTH COLMAJIBHBIX HAYK TEOpHUH ¥ TEXHOJIOINH
€CTECTBEHHBIX HAYK U OIIK-1-B-2 Ymenue ananu3upoBath 3agaun | [IPOrpaMMUPOBAHU.
MaTEMaTHKU npodecCHOHATBHOM JesTeNbHOCTH Ha OcHOBe | BIajeThb:




KOI[ W HAUMCHOBAHUC MHUKATOpA
JOCTHIXCHHA KOMIICTCHIIMH

Kox n HaumenoBauue
(bOopMHUPYEMBIX KOMITETCHITHI

ITnanupyemsble pe3ynbTaThl
00y4yeHHs 110 JUCLUIUINHE,
XapaKTEepU3YIOIINE ITAllb

OIIK-1-B-3 Brianenue HaBbIKaMHU
MIPOBEJICHUS MCCIIEA0BAHNN 00BEKTOB
PO ECCHOHATBHON JEATETHHOCTH C

dbopmMHupoBaHUs

KOMIIETCHITUIH
MTOJI0’KCHUH, 3aKOHOB M METOJIOB B 00JIACTH |- HaBBIKAMHU
€CTECTBEHHBIX HAYK U MaTeMaTUKU MpOrpaMMHUpPOBAHUS,

CaMOCTOSTEIILHOTO BhIOOpa
criocoba perieHus 3a1a49u,
BBIOOPA TEXHOJIOTHH

MIPUMEHEHHUEM 3aKOHOB M METOJIOB pa3paboTKu.
€CTECTBCHHBIX HAYK M MAaTEMAaTHKH
OIIK-6 Cniocoben OIIK-6-B-1 3Hanue MeTo10B 3HATD:

pa3pa6aTBIBaTB METOAbI
MOZACIIMPOBAHUS, aHAJIN3a U
TCXHOJIOTHMH CMHTC3a
mpouecCoB U CUCTEM, a TAKIKE
AJIT'OPUTMEBI U ITIPOTPAMMBI,
OCHOBAHHBIC HA OTUX MCTOAAX,
IPUTOAHBIC JIA
IMPAKTUYCCKOro NpUMCHCHHUS B
00/1aCTH TEXHHUKH U
TCXHOJIOTNH

MO/JICIIMPOBAHMSI, aHAIIN3a ¥ TEXHOJIOTUU
CUHTE3a MPOIIECCOB U CHCTEM

OIIK-6-B-2 YMmenue pazpabaTeiBaTh METOIBI
MOJICTTUPOBAHUS, AaHATTN3a U TEXHOJIOTUU
CHHTE3a MPOIIECCOB U CHCTEM, a TAKKe
ITOPUTMBI U IPOTPaMMBbI, OCHOBAaHHBIC Ha
ITHX METOJIaX, IPUTOIHbIC IS
MIPAKTUIECKOTO IPUMEHEHHUS B 00J1aCTH
TEXHUKU U TEXHOJIOTUU

OIIK-6-B-3 BnajeHre HaBBIKOB COCTaBJICHHUS
QITOPUTMOB H ITPOTPaMM, TECTUPOBAHHE
paboTOCTIOCOOHOCTH MTPOrpamMM, IPUTOIHBIX
JUTS IPAKTUYECKOTO IIPUMEHEHUS B 00J1aCTH
TEXHUKHU ¥ TEXHOJIOTHH

METO/IbI MOJIETTUPOBAHUS,
aHaJIM3a U TEXHOJIOTHH
CUHTE3a MPOILIECCOB U
CUCTEM

Ymers:

pa3pabaThiBaTh aIrOPUTMBI
U TIPOTPaMMBI

Baajaersb:

HABBIKOM COCTABJICHUS
QITOPUTMOB H ITPOTPAMM,
TECTUPOBAHUS
pabotocrnocoOHOCTH
nporpamm

4 CTpyKTypa U colepKaHHue TUCHHUIINHBI

4.1 CTpyKTypa THCHUILIMHBI

OO0r11ast TPYA0EMKOCTD AUCIUIIMHBI COCTaBIAET 5 3aueTHbIX equnull (180 akageMuyeckux 4acos).

TpynoemMKocCTs,
Bun pabotst aKaJIEMUYECKHUX YaCOB
4 cemecTp BCETO
OO6mas Tpy10éMKOCTh 180 180
KonrakTHasi pabora: 36,5 36,5
Jlexuuu (JI) 18 18
Jlaboparopusie pabotsi (JIP) 16 16
Koncynpranuu 1 1
WnauBuayanbHast paboTa M MHHOBAIIMOHHBIE ()OPMBI YU€OHBIX 3aHATUN 1 1
ITpomesxyTouHas arrectanus (3a4eT, SK3aMeH ) 0,5 0,5
CamocTosiTeIbHas1 padoTa: 143,5 143,5
- gbinoiHeHue Kypcogoti pabomsi (KP); +
- CAMON0020MOoBKa (NPopabomka u no8MopeHuUe IeKYUOHHO20 MAmepuand u
Mamepuana y4eOHUK08 U y4eOHbIX nocooull;
- H0020MOBKA K 1AO0PAMOPHBIM 3AHAMUIM,
- H0020MOBKA K PYOEHCHOMY KOHMPOJIIO.)
Bua ntoroBoro KoHTpoOIs (3a4eT, IK3aMeH, 1H( ¢ epeHIPOBAHHBIN JK3aMeH
3a4er)




Paznensl nucnumivHel, n3ydaembie B 4 cemecTpe

KonnuectBo yacos
Ne HaunmMenoBanue pa3aeinon ayauTopHad BHEayl.
paznena BCETO abota

T 113 | JIp paborta

1 3HAaKOMCTBO CO CpPE/IOi MPOrpaMMHPOBAHUS 66 6 10 50

2 IToanporpamMmpl 26 4 2 20

3 [TporpamMMbl IUKIMYECKOW CTPYKTYPHI M BbIOOpa 36 4 2 30

4 Pa3paboTka nporpaMMHbIX IPUIIOKEHUN 52 4 2 46

Bcero: 180 18 16 146

4.2 Coaepxanme pa3iejioB IUCHUNIMHBI

1 3HaKOMCTBO €O cpe1oii MPOrpaMMUpPOBAHUS

Ucmopus sazvikoe npoepammuposanus. Cpeda npocpammuposanus: Lazarus. Xapaxmepucmuxa
Lazarus, ewibop peanuzayuu, ycmawnoska. Oxua Lazarus. Hucnexmop obvexmos. Pedaxmop ¢opm.
Peoaxmop rooa. Hacmpoiika IDE Lazarus. Cocmas npoexma. Paboma c¢ xomnonenmamu. Ilanens u
TSplitter. Knonxu. @nasxcku u paouoknonku. Komwmeiinepol ons rasxckosé u paouoknonok. Paboma c
yuciamu.

2 MopmporpaMmsl

Apeymenmoi, nepedasaemvie 8 noonpocpammul. Ilapamempor no 3uauenuio. Ilapamempol no ccolixe.

Cnocobvl peanuzayuu noonpozpamm. Obracme UOUMOCMU NEPEMEHHBIX U OPY2UX 00bEeKMOs.

3 [IporpaMMbl HIMKJINYECKOH CTPYKTYPbI M BbIOOpa

Paboma c yuxnamu for, while, repeat, u nepexnouamenem case.

4 Pa3paboTKa MpOrpaMMHBIX MPHJI0KeHH

Co3z0anus npunodicenus: 3KpPAHHOU 3acmasKku 8 uoe yacos. Paboma c cucmemnvim matimepom
TTimer, ¢ ¢ynxyueii-eenepamopom cayuaiinvix yucen Random().

4.3 JlabopaTtopHbie padoThl

No JIP Ne HaumenoBanue nabopatopHbix paboT Koz-s0
pazzena 9acoB

1 1 Hacrpoiika IDE Lazarus, usyuenne kommnonentos TLabel u TEdit 2
2 1 PazpaboTka nporpamMmel «Yragail 94ucio 2
3 1 Pazpabotka nporpammsl urpsl «Tapakanbu 6eray 2
4 1 Kontelineps! 11 (1a’kKoB M paliOKHOIIOK 2
5 1 [Tporpamma pacuera uHIeKCa MacChl TeIa 2
6 2 IToanporpamMmsl 2
7 3 Paspabotka nporpammer «CBeTodop» 2
8 4 OKpaHHas 3acTaBKa 2

HUToro: 16

4.4 KypcoBas padora

[Tpumep 3amaHuii Ha KypcoBYyIO paboTy:

3ananus Ha KYpCOBYIO pabOTy BKIIOUYAIOT B ce0sl HA0Op M3 TPEX TUIIOBBIX 3aJlaHUi NI pa3paboTKu
QITOPUTMOB M KOJIOB NPOTpPaMM, Pa3IHMYHON CTENEHU CJIOKHOCTH M CTPYKTYpbhl. Bce BapuaHTHI 3amaHui
npencTaBieHsl B Tabnumax 1,2,3.

3ananue 1 «JIMHEAHBIE IPOT'PAMMBbI»
Hanummure nporpamMmy 115 pacdera mo 18ym Gopmyiam, npeacraBieHHbIM B Tadnuue 1. [Toaro-



TOBBTE TECTOBBIE TPUMEPHI JIsl IPOBEPKH BHIYMCIEHUH 110 opMyiiaM (pe3ynbTaThl BHIYUCIEHUH IO 00euM
(dbopMynaM JOKHBI COBIIAIAT).

Tabnuma 1 BapuanTte! 3qanuii

No
BAPHAHTA Coneprxanue 3a1aHust

z, = 2sin* (37 — 2a) cos® (57 + 2ax),

1 1 1. (5 j
Z,=——=SIn| —7—-8a |

4 4 2

Z, =COS & +Sin & + €0s 3 + Sin 3«;

2 i
7, = 272 cos ax - sin (% + 205).

3AJIAHUE 2 «PA3BETBJIAIOIIAECSA BBIYMCJIUTEJIBHBIE TPOLECCHI»

Hanwucats nporpammy, KoTopasi 0 BBEICHHOMY 3HaU€HHIO apT'yMEHTa BBIYUCIISIET 3HaUeHUE (PyHK-
1I1H, 331aHHOH B BUje rpaduka. [lapamerp R BBonuTcs ¢ knaBuarypsl. BapuanTtel 3a1anuii IpeICTaB/IECHbI B
Tadymue 2.

Tabnuna 2 - BapuanTs! 31aHU

No
BapHaHTa

Coneprxanue 3a1aHust

3ananue 3 «Opranu3anus UMKJI0B)»

BbIaucanTh M BBIBECTH Ha 3KPaH B BUJC TAOJMIBI 3HAUCHUS (YHKIIMH, 33JaHHOW C ITOMOIIBIO Psijia
Telinopa, Ha HHTEPBANIE OT Xyay JI0 Xrxon C MIATOM UX ¢ TOUHOCTBIO E.

Tabmuiry cHaOIUTH 3aroJIOBKOM U mankoi. Kaxkmas cTpoka TaOJHIBI TOJKHA COIEPIKATh 3HAUCHUE
apryMeHTa, 3HadeHne (PYHKIIMHU U KOJTHYECTBO MPOCYMMHUPOBAHHBIX WICHOB psiia. BapuaHThl 3a1anuii mpea-
CTaBJIEHEI B TaOIHIIE 3.

Tabnuma 3 - BapuanTsl 31aHuit



Ne

BapHaH- Copaeprxanue 3a1aHus
Ta

, | X 2> . 1=2(1 i+i5+...j,\x\>1.
X+2 O(2n+1)xn+ X 3x° 5X

o f 1\N N 2 3 4
e‘Xzzuzl—x+X XX —|X[ <00
~ 23 a4

5 YyeOHO-MeTOAMYECKOE 00ecTIeYeHHe TUCIHIIIMHBI
5.1 OcHoBHas IuTEpaTypa

1 Tyry6anun, I1. U. IlporpammupoBanue Ha si3bIKaX BBICOKOTO YpOBHs : yueOHoe mocobue / I1. 1.
Tyrybamun. — Kazamp : KHUTY-KAU, 2021. — 346 c. — ISBN 978-5-7579-2579-0. — Texkcr :
AJIeKTPOHHBIN // JlaHb : snekTponHo-OnbOaMoTeuHas cucrema. — URL: https://e.lanbook.com/book/264911
(mara obpamenus: 23.03.2023). — Pexxum goctyma: 1j1si aBTOpU3. TOJIB30BATEICH.

2 benepnunosa, O. U. [IporpammupoBaHue Ha sI3bIKax BBICOKOTO YPOBHS : yueOHoe mocodue / O. H.
benepnmunoBa. — Apxanrensck : CA®Y, 2019. — 159 c. — ISBN 978-5-16-108034-4. — Tekcr :
AJIeKTPOHHBIN // JlaHb : snekTpoHHO-OMOIMOTeuHass cucrema. — URL: https://e.lanbook.com/book/161895
(mara obpamenus: 23.03.2023). — Pexxum goctyma: J1jisi aBTOPU3. TOJIB30BaTEIEH.

5.2 JlonosiHMTEIbHAS JIMTEPATYPA

MaBnoBckas T.A. C/C++. [IporpamMmmupoBanue Ha sI3bIKE BBHICOKOTO ypoBHsA [Tekct] : st maru-
CTPOB U 0akajaBpOB: YUEOHHK JJIsl CTYJCHTOB BBICIINX Y4E€OHBIX 3aBEJCHHMH, 00yJarolMXcs MO Harpaslie-
HUIO MTOJITOTOBKH JIUTUIOMHPOBAHHBIX crienranicToB «MHpopmaTuka n nHGopMannoHHas Texauka» / T. A.
[TaBnoBckas. - Cankr-IlerepOypr : ITutep, 2013. - 461 c.

CepedpsikoB B.A. Teopus u peanuzanus si361k0B nmporpammupoBanus [Texct] / B. A. CepeOpsxos.
- Mocksa : @usmaraur, 2006, 2012. - 236 c. : ui. - [Ipun.: ¢. 220-233. - bubnuorp.: c. 234-235. - ISBN 978-
5-9221-1417-2.

5.3 llepuoauyeckue U3IaHUA

[IporpamMMHBIE IPOAYKTHI U CUCTEMBL: )KypHAIL. - M.: AreHtcTBO «Pocnedarsy, 2017.
5.4 UnTepHeT-pecypcesbl

WUutynut [OnexTpoHHbI pecypc]: HanumoHanbHBIA OTKPBITHIM YHUBEPCUTET — OJEKTPOH. JaH. —
M., «<HOY UHTYUT» 2013-2015. Pexum mpoctyna — Www.intuit.ru.

https://www.coursera.org/learn/python - «Coursera», MOOK: «Programming for Everybody (Getting
Started with Python)»;


http://www.intuit.ru/

5.5 IIporpammHoe o0OecnedeHue, npodeccuoHajbHble 0a3bl JAHHBIX M HH(OPMANMOHHBbIE
CIPaBOYHbIE CUCTEMBI

1. Onepanuonnas cucrema PEJ[ OC
2. ITaket oducHbix npuioxenuii LibreOffice
3. [IporpamMmHasi cuctema Jjisi OpraHu3aluy Buieo-KoHdpepeHi-cs3u Webinar.ru

4 http://edu.garant.ru/garant/study/ - Uurepuer-sepcust T APAHT-O6pa3zoBanue, Cuctema TAPAHT
JUISL CTY/IEHTOB, aCIIMPAHTOB M IIPEIO1aBaTelCH

5 CB0o6OHO pacmpocTpaHsemMas HHTErpUpOBaHHas cpena paspadotku - PascalABC.NET.
6 Cpena 00beKTHO-OPUEHTHPOBAHHOTO TIpOorpaMMupoBaHusi Lazarus.

6 MaTepnaﬂbno-TexnnquRoe obecrneyeHue AUCHHUIIIMHBI

VYuebHble ayaUTOpPUM JJs TNPOBEIACHUSA 3aHATHHA JIEKLIMOHHOTO  THUIIA, CEMHHAPCKOrOo  THUIIA,
KYpPCOBOI'0 NPOEKTUPOBAHUS, Ul NPOBEACHUS T'PYIIIOBBIX U WHAMBUAYAIbHBIX KOHCYJIBTALMM, TEKYILIETO
KOHTPOJISL M IPOMEXYTOUYHOM aTTeCTallMM, OCHAIEHbl KOMIUIEKTAMHM YYE€HHUYECKOW MeOenH, TEXHUUECKUMU

CpeAcTBaMU O0YYEHHs, CIYKAIUMHE JUIS IPECTaBICHHUS yueOHOM nH(popMauy O0IbIION ayAUTOPUH.
s npoBeneHUs J1aOOPAaTOPHBIX 3aHATHM

UCIIOJIB3YETCSI KOMIIBIOTEPHBIA KJIACC, OCHALCHHBIN
KOMITBIOTEPHOM TEXHUKOM.

IlomelieHue ais caMOCTOSTEILHOM pa6OTBI o6yqafonmxc>1 OCHAalICHBI KOMHBIOTCpHOﬁ TEXHUKOMN

noJKiIoYeHHOW K cetn "HHTepHer" W obOecredeHHMEM JOCTyHna B DSJICKTPOHHYIO HH(OPMAIMOHHO-
obpazoBaTenbHyto cpeny OI'Y.


http://edu.garant.ru/garant/study/

