MUHHUCTEPCTBO OBPA30BAHUS U HAYKU POCCUMCKOM ®EJEPAIIN

denepalibHOE TOCYIAPCTBEHHOE OI0KETHOE 00Pa30BaTEIbHOE YUPEIKICHUE BBICIIETO
oOpazoBaHus

«TOMCKHM I'OCYJAPCTBEHHbBIN YHUBEPCUTET CUCTEM YIIPABJIEHUS 1
PAZIMODJIEKTPOHUKN» (TYCYP)

YTBEPXKIAIO
IIpopexTop no y4eGHoii padore
II. E. Tposin
« _» 2016 .

PABOYAS ITPOTPAMMA YUEBHOU JUCLIUITJIMHBI

NudopmannoHHbIE TEXHOJIOTUU
VpoBeHb OCHOBHO# 00pa30BaTe/IbHON MPOrpaMMbl  0aAKAJIaABPHAT
HampaBienue(s) moaroToBKy (CIENUAIBLHOCTD) 27.03.05 UunoBaTHKA
[Tpoduiis(u) YnpasjieHue HHHOBAUMSIMH B 3JIEKTPOHHOM TeXHHKeE

(moTHOE HAMMEHOBaHUE NPOQUIIT HAIIPaBJIEHUS OATOTOBKH (crennansHocTH) u3 [I0OIT)

®dopma o0yueHus O4YHas

DakynbTeT NunoBanmonubix TexHosoruii (UT)
Kadenpa YTpaBiieHHs] HHHOBAIIUSIMU

Kypc 1 Cemectp 2

YueOusiii mnan Hadopa 2015 roga u nmocneAyoOIUX JET.

Pacnipenenenue paboyero BpeMeHH:
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1 | Hexrmm 18 18 | gacom
2 | JMa6oparoprsie paGoTs! 36 36 | uacos
3 | TlpakTuueckue 3aHATHS 0 4acoB
4 | Kypcooii mpoext/pabdora (KPC) (ayautopnas) 4acoB
5 | Bcero aymutopHbIX 3aHITUI 54 54 | gacoB
6 W3 HUX B UHTEPAKTUBHOM hopme 11 11 4acoB
7 | CamocTosiTenbHast paboTa CTY/IEHTOB 54 54 | gacos
8 | Becero (0e3 sx3ameHa) 108 108 | uacos
9 | Camoct. paGoTa Ha OATOTOBKY, CAa4y IK3aMeHa 36 36 | wacos
10 | O6mas TpyA0EeMKOCTh 144 144 | yacos

(B 3aYETHBIX €IMHHUIIAX ) 4 4 | 3ET
3ayer ceMecTp Hud. 3auer ceMecTp
DK3aMeH 2 ceMecTp
Tomck 2016




Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
nportokot Ne 13 or « 21 » 12 2016 1

Jluer corjiacoBaHmii

Pabouas mporpamma cocTtaBieHa ¢ y4eToM TpeOoBanmii DenepanpbHOro I'ocyqapcTBEHHOTO
00pa3oBaTeNbHOrO CTaHAapTa BhICIIEr0 TMpodeccuoHanbHOoro odbpazoanus (OPI'OC BO)
TPETHETO MOKOJIEHUS 10 HANpaBICHHUIO NMOATrOTOBKM (cnenuanbHocTH) 27.03.05 MHHOBaTHKA,
yrBepkaeHHoro 11 aBrycra 2016r., paccMoTpeHa 1 yTBEpKI€HA Ha 3acenanuu kadenpsr « 21 »
dexabps 2016 r., nporokos Ne 13

PazpaboTtunk CT. mpernoaaBareis, kap [IMIA A.B. I'ypakoB
(momkHOCTB, Kadeapa) (Toxnuck) (®.1.0.)

3aB. kadenpoii npodeccop, kad. [IMU B.B. Kpyunnun
(momkHOCTB, Kadeapa) (moxmnuce) (®.1.0.)

Pabouas mporpamma coriacoBaHa ¢ (axkyjiabTeTOM, NPOPUIMPYIOMEH U BBITYCKAIOLICH
KadeapamMu HalpaBJICHUS MOTOTOBKH (CIIEUAIIBHOCTH).

Hexan ®UT I".H. HapumanoBa
(mozmucs) (®.1.0.)
3aB. npodunupyromieit kabeapoit YU I'.H. Hapumanosa
(mozmycs) (®.1.0.)
3aB. BeIycKarotiei kadenpoiit YU I'.H. Hapumanosa
(moarmucs) (®.11.0.)
OKCHepThl:
(MecTo paboThl, 3aHUMAaeMasi JIOJDKHOCTB) (Tomnuce) (®.11.0.)
(MecTo paboThl, 3aHUMAaeMasi JIOJDKHOCTB) (Tomnuce) (®.11.0.)
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1 lleau u 3ada4yu ducyunauHbsl, eé Mecmo 8 y4e6HoM npoyecce

[{enpro n3ydeHuss JUCIUTUINHBI « THPOpMAIIMOHHBIE TEXHOIOTUNY SBIISICTCS
MOJIYYCHUE TEOPETHUUCCKUX, MPAKTHUECKUX 3HAHWM, OCHOBHBIX HABBIKOB PaOOTHI
Ha nepcoHaibHOM KoMmibioTepe (IIK), a Takike ocBOeHHE MPOrpaMMHBIX CPEICTB
peanuzauMd  MHPOPMAIMOHHBIX  MPOIECCOB,  0a30BOro  MPOrPaMMHOIO
obecrieuenust (I10), m3ydeHuwe S3BIKOB BBICOKOTO YpoBHs. K TeopeTnmueckum
3HAHUSAM OTHOCSATCS PAaCCMOTPEHHE TMOHATHH, METOMIOB, HCIOJb3yEMBIX IPHU
nanbHeieM 3HakoMcTBe padoThl ¢ TIK. IlpakTueckue 3HaHUS — UCTIOIb30BAaHUE
Teopernueckux 3HaHui npu pabore ¢ IIK. bazosoe 1O — makersl mporpamm,
UCIIOJb3YyEMbIE TIPU 3AKPEIUICHUHM TMOJYyYECHHBIX TEOPETHYECKUX 3HAHUU U
MPAKTUYECKUX HABBIKOB PaOOTHI.

2 Mecmo ducyunauHbl 8 cmpykmype 0O0Il

JucruminHa sBiseTcss 0a30BOM M OTHOCUTCS K MAaTeMaTHUYEeCKOMY H
€CTECTBEHHOHAYYHOMY LUKIY. JlJIsl yCHEmHOro OCBOCHUSI NTaHHOW AMCUUILIAHBI
HEOOXOJMMO U JOCTATOYHO 3HAHUN U YMEHHH, MPUOOPETEHHBIX CTyACHTaAMHU IpU
u3ydeHuu auctuiuimH «UHdopmatuka», «Marematuka. 3HaHUS W yMEHUS,
MOJIyYeHHBIEC CTYJCHTAMH MPU YCIEITHOM OCBOEHUHU Kypca, OyAyT BOCTPEOOBaHbBI
Opy  JalbHEWIEM U3YYEHUH CJCAYIOIUX JUCIHUIUIMH Y4eOHOro IuUlaHa:
«AJTOPUTMUYECKHE A3BIKK U POTPaMMHUpPOBaHUe», «BeO-nporpaMMupoBaHUe.

3 Tpe6oeaHus K pe3y1bmamam 0C80€HUS QUCYUNAUHbI

[Iporecc u3ydeHUs MUCHMIUIMHBI HAMpaBieH Ha (OPMUPOBAHHUE CIICIYIOIIUX
KOMIIETEHIIUM, XapaKTePU3YIOLINXCS
® CIIOCOOHOCTBIO MCITOJIb30BaTh MHCTPpyMEHTaNbHbIe cpeactra (OITK-2);

B pesynpraTe wu3ydeHus aucnuIuinHbl «MHOOpMAIMOHHBIE TEXHOJOTHI
CTYJCHT JOJIKEH:

3Hamb:

*  [PUHLMNBI AITOPUTMHU3ALKN U TPOTPAMMUPOBAHMUS;

*  mpouecc pazpaboTKH MPOrPaMMHOI0 00ECTIeUeHHUS;

*  NIPUHLUIBI TOCTPOEHUS AJITOPUTMOB,

*  OCHOBHBIE YNPABISAIOIINE CTPYKTYPhI U CIIOCOOBI OMUCAHUS aITOPUTMOB C
MCIIOJIb30BAaHUEM Pa3IUYHbIX HOTALIUM;

*  TOHSTHE THUIA JAHHBIX, (POPMATHI IPEACTABICHHS TaHHBIX MPU PEIICHUN
3a/1a4y C MOMOUIBIO KOMITBIOTEPA;

*  CHHTAaKCHC U CEMAHTUKY aJITrOPUTMHUYECKOTO SA3bIKA POTPAMMHUPOBAHUS
BBICOKOT'O YPOBHS;

*  OCHOBHBIE AITOPUTMbI TUIIOBBIX YHCIIEHHBIX METOJOB PEILICHHUS
MaTeMaTUYECKHX 3a]1a4;

*  OCHOBHBIE AITOPUTMBI COPTUPOBKH U MTOMCKA JAHHBIX.

ymems:
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. paboTaTh B COBPEMEHHBIX Cpellax pa3pabOTKH, COCTABISATH OJOK-CXEMBbI
QIrOpUTMOB,  CO3/laBaTh  NPOrpaMMbl  HA  CTPYKTYpPHOM  S3bIKE
MPOrPaMMUPOBAHUS BICOKOTO YPOBHS,

. peraTh 3a7a4u, UCIOJIb3Ys PA3JIMUHbIC METOJIBI Pa3pabOTKU AITOPUTMOB U
BbIOMpasi HanboJiee MOAXOASIINE aJITOPUTMBI U CPEACTBA UX peaIM3alliy B
3aBUCHUMOCTH OT IIOCTAaHOBKH 3aJ1a4H;

. pa3pabaTeiBaTh MPOTpaMMbl Ha S3bIKE MPOTPAMMHPOBAHUS BBICOKOTO
YPOBHSI C HCIIOJb30BAHUEM OCHOBHBIX YIPABIAIONIUX KOHCTPYKIIUU U
CTaHJAPTHBIX TUIIOB JIAHHBIX;

. HCIIOJIB30BaTh SI3BIKK W CHCTEMBI MPOTPAMMHUPOBAHUSA ISl PEIICHUS
npodecCUOHANIbHBIX 3a]1a4.

e1a0emv.

. HaBBIKAMU Pa3paOOTKH M aHAJIM3a aJITOPUTMOB PEIICHUS TUIIOBBIX 3aj1a4
(COpPTUPOBKH U TTOMCKA JTAHHBIX U TIP.), KCCIICIOBAHUS UX CBOMCTB;

. METOJJaMU M MHCTPYMEHTAJIbHBIMU CPEJICTBAMHU pa3pabOTKH MporpaMM Ha
S3bIKE TMPOrPAaMMHUPOBAHUS BBICOKOTO YPOBHS, HMX TECTHUPOBAHUS U
OTJIAJIKH;

. HaBBIKAMU MCTIOJIb30BAHUSI MHCTPYMEHTAJBHBIX MPOTPAMMHBIX CPEACTB B
nporiecce pa3pabOTKU U CONMPOBOKIEHUS MPOTPAMMHBIX MPOIYKTOB;

. HaBBIKAMU CAMOCTOSTEJIBHOTO PEIICHHS 3aJlad C MOMOILbI0 KOMITBIOTEPOB,
U3Y4YEHUsI HOBBIX CPEJCTB Pa3pabOTKH MPOrPaMM.

4 06'sem yacos u 8udsvl yue6Holl desimesbHOCMU
OO6m1ast TPy 10EMKOCTh JUCHUIUIMHBI COCTABISACT 4 3a4€THBIX €IUHUII.

Bup yueOHO# 1esiTeIbHOCTH Bcero Cemectpet
4acoB 1 2
AyauTOpHBIE 3aHATHS (BCEro) 54 54
B Tom uuce:
Jlexun 18 18
JlaGopatopusie pabotsl (JIP) 36 36
CamocrositeibHas padora (Bcero) 54 54
B Tom uuce:
[TonroroBka k 1a00OPATOPHBEIM paboTaM 34 34
[ToaroToBka K KOHTPOJIBHBIM paboTam 20 20
[ToaroToBka K SK3aMeHy 36 36
Bun npomexyToO4HOM aTTecTalnun JK3.
O6mas TPyI0EMKOCTh o 144 144
3ET 4 4
5 Codepitcanue ducyunauHel
5.1 Pa3saesibl AMCUUIIJIMH U BUABI 3aHATUN
| Ne HaumeHoBaHme pa3aesna IMCHHUIIIMHBI | Jlexknun | I3 | JIP | CPC | Bcero | OK, IIK
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1 | AnropuT™mBbl U aITOPUTMHU3AIIHS 4 10 | 14 OIlK-2
ITonsiTue A3bIKa BBICOKOTO YPOBHS 2 10 | 12 OIIK-2
[IporpammupoBanue 12 36| 34 | 82 OIK-2

5.2 CoaepxaHue pa3e/ioB AUCIUILJINHBI
Conepxkanue Kypca COOTBETCTBYET YPOBHIO pa3BUTHSI COBPEMEHHOM
TCXHHUKH U HAYKH.
Tpya.

Ne HaunmeHoBaHue pa3jaeioB Copep:xaHue pa3aeaoB ( ) OK, IIK

yac.

1 | Anropurmsl u [lonsTHe aixropuTMa W aJITOPUTMHYECKON cHcTeMbl. JIBe 4 OIIK-2
AJrOpUTMU3ALMS (OpMBI IpenCcTaBIeHHs aNTOPUTMOB: BU3YalbHas M TEKCTOBAsL.

CBoiicTBa anropuT™MoB. Busyammszanus anroputMoB W OJIOK-
cxeMbl. JIMHeiHbIe, pa3BeTBICHHbBIC U IUKIMYHBIC aTOPHTMBL
BrnokeHHBIe W TapajuleNbHbIE AITOPUTMEL  Jlormyeckue
JJIEMEHTHl ¥ 0a30BBIC YNPABISIOIIME CTPYKTYPhl BH3YaIbHOTO
CTPYKTYpPHOTO nporpammupoBanus. [locTpoeHue aaropurma u3
6a30BbIX CTpykTyp. IlomraroBas jeranm3anus Kak MeETOJ
IIPOEKTUPOBAHUS aJITOPUTMOB.

2 | HonsiTHe sI3bIKA BHICOKOTO [Tporpamma kak u300pa)keHre aqropuTMa B TEePMHUHAX KOMAaH/I, 2 OIIK-2

YPOBHs YIpaBIAIONHMX paboToit KommbioTepa. CTpyKTypa MporpamMMBI.
TpaHciAUsS ¥ KOMIIOHOBKA. VICXOMHBIN U 00BEKTHBIN MOIYIIH,
HCIOJIHACMAad MporpaMmma. KOMHI/IHSILII/IH 1 UHTEpIIpECTALIAA.
3 | IIporpammupoBanue JlanHble kak 00bekT 00paboTku. THIBI JaHHBIX, CIIOCOOBI M 12 OIIK-2
MEXaHU3MBl YIPABICHUS NaHHBIMH. DJIEMEHTBI M CTPYKTYPBI
JIAHHBIX, a1(aBUT, UICHTU(GUKATOPHI, BHIPAKEHHS, ONEPAIHH,
OIlepaTophl, peajn3alus JIOTHYECKHX CTPYKTYp Ha INpumepe
s3bIka FreePascal.
Omepanmu ¢ MaccMBaMH. BBOX H  BBIBOI  MAacCHBOB.
AJITOPUTMBI TIOMCKAa M yHNOpAodYeHUs MaccuBa. CTpOKH.
3anucu.
[lporpammbl W moamporpaMmbl.  Ilommporpammel, — HX
Ha3HaueHne W kiaccudukanusa. OdopmiieHne MoaIporpamm,
obpamienne K HHUM, mepegada mapamerpoB. CTaHmapTHBIE U
T0JIB30BATEJILCKUE MOYJIH.
@aiinoBbie THUITEI JaHHBIX. DaitioBsle epeMeHHble. OCHOBHBIE
omepauuu ¢ ¢aitmamu. Ilpumepsr paboTel ¢ (aitnamu.
TexkcToBbIC (hailibl.
5.3 PaBAe.IIbI AUCHUIIJINHBI 1 MEXKAUCOUIIJIMHAPHDBIE CBA3H C
o6ecneYyuBalwIIMMHI H 06ecrneYyrBaeMbIMH AU CIUIIMHAMH
Homepa
Ne HaumeHoBaHHe 00ecIeYNBAIOIIUX JUCIHMIIINH pa3nenoB
| 2 ] 3
Ilpeowecmeyroujue oucyuniunl
1 HNudopmaruka + + +
2 Maremartunka + + +
Ilocnedyrwuue oucyuniunl
1 ANTOpUTMUYECKHUE S3bIKU U IPOTPaMMHUPOBaHUE + + +
2 Be6-nporpammupoBanue + + +

5.4 CooTBeTCTBUE KOMNETEHLUA, pOpPMHUPYyeMBbIX IPU U3YYEHUHU AUCIMILIUHBI,
U BU/J OB 3aHATUH

Ilepevyenn Buasl 3anaTHi ®opMBbI KOHTPOJISI
KOMIIeTeHIU Jlek. Jlao. Ip. CPC
OIIK-2 + + + + Oruert 1o JIP, KoHTpoIbHAS
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| | | | | | paboTa, onpoc Ha JEKITUH. |

6 Memodu! u hopmsi op2aHuzayuu oGyYeHus

Opranuzamust  ydyeOHOro mporecca 1o Kypey «HMHbopmannoHHbIe
TEXHOJIOTHWY» peain30BaHa B (popMe JIEKIMI U JTa00paTOpHBIX 3aHATHH. B ocHOBe
IPOCKTUPOBAHMUS ~ y4EOHOTO  Kypca  IOJIOKEHBI:  HPUHIMUI  HAYYHOCTH,
CUCTCMATUYHOCTHU nu HOCIICA0BATCIIBHOCTH, CHUCTCMHOCTHU, HpI/IHI_II/IH
MC)KI[I/ICI_II/IHJ'II/IHapHBIX CBH3GI71, CBA3b TCOpI/II/I 51 HpaKTI/IKI/I C JXU3HbIO, HpI/IHI_II/IH
HariasasgHOCTH, I[OCTYHHOCTI/I, HpI/IHI_II/IH CO3daHUA ITOJOXUTCIBbHOI'O OTHOIICHHSA K
y‘—IeHI/IIO 1 MOTHUBAILlUUA.

TexHoJI0rHMM NHTEPAKTUBHOIO 00Y4eHHs MPU Pa3HbIX (popMax 3aHATHI B yacax

®opmbI Kpatkoe onucanue Jlekuuu | JIP | CPC | Bcero
MeTtoabl

Pabora B Ucnonw3yercss BapuaHT «paboTa B KOMaHIE», B
COTPYIHUYECTBE KOTOpOM ocoboe BHMMAaHUE yaAenseTcs 1 4 2 7
TPYIIOBBIM LIEJISIM 1 YCTIEXY BCeH IpyIIIbIL.

Urpsl (KOHKYPCHI) dopMa IEATETEHOCTH B YCIOBHBIX CHTYaLlUAX,
HampaBJICHHas Ha BOCCO3JaHHE W YCBOCHHE 1 3 2 6
OOLIECTBEHHOTO OIIBITA.

HccnenoBaTenbckuit [IpennonaraeT MOCTpOCHHE Hporecca OOyYCHUS
HarogoOue Ipolecca HayYHOTO HCCIICHOBAaHHs, B
YIPOUICHHOW (opMe: BBISBICHHE HEU3BECTHBIX 2 2
(HesicHBIX) (PAaKTOB; YTOUHEHHE W (POPMYIHPOBKA
Ipo0JIEMBbI; BBIIBU)KEHHE THUIIOTE3 U T.JI.

Hroro: 4 7 4 15

7 J/la6opamopHbIli npaKMuKym

Ne paznena TpynoeMKOCTh
b OK, TIK

Ne O — HaumeHnoBaHue 1a00paTopHbIX padoT (uac.)

1 1-3 3anuch TMHEWHBIX U HUKIMYECKUX aJITOPUTMOB Ha 6 OIIK-2
SI3BIKE BBICOKOT'O YPOBHSI.

2 1-3 Pabora co ctpokamu. 6 OIK-2

3 1-3 Co3nanue mporpaMm ¢ UCTIOIH30BAHUEM TIPOLIEAYD 5 OIlK-2
u yHKimil. Moy,

4 1-3 Co3znanue mporpamMm ¢ UCIOJb30BaHUEM OIIK-2
CTPYKTYPHBIX TUIIOB JJAHHBIX (CTPOKH, MACCHUBBI, 6
3aIuCH).

5 1-3 CopTupoBKa 0JHOMEPHBIX MACCHBOB. 6 OIK-2

6 1-3 O06paboTKa 0THOMEPHBIX U IByMEPHBIX MAaCCHBOB. 6 OINK-2

8 Hpakmuqea{ue 3dHsAmMusA

He npemycMoTpeHb! y4eOHBIM TUTAHOM.
9 CamocmosimesbHAsA pa6oma
Ne Ne TemaTHka caMOCTOSITEJIbHOI PadoThI Tpynoemkocts | OK, IIK KoHnTpoas
pasaena
L 1 [TogroroBka K KOHTpPOJBHOM  pabore 18 ol | Korrposias
«AJITOPUTMBI M AJITOPUTMHU3ALMS. pa6ora.
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’ 5 [ToaroroBka k KOHTpOJALHOM padbore «IloHsiTHE 18 ollk.z | Kontponsias
SI3bIKA BHICOKOTO YPOBHSI». pa6ora.
[lonrotoBka K  KOHTPOJBHBIM  paboTam KOGHTPOHSHM

. pabora. Otyer 1o

3 3 «IIporpaMMupoBaHmey. [ToaroroBka K 18 ONK-2 | L Soparopiem
71a00paTOPHBIM paboTaM. paGoTam

4 | 1.3 |IloaroToBkau craua sK3ameHa (3auera) 36 OIIK-2 3{1;21:41;1 ) Ha

10. IIpumepHas memamuka Kypcog8siX npoekmoes (pa6om)
He npenycMoTpeHbl y4eOHBIM MIIaHOM.

11. PeiimuHz08as cucmema oyeHKU ycneeaemocmu cmyoeHmos

Tekyuuii KOHTPOJIb YCIIEBAEMOCTU OCYLIECTBIISIETCSI B TEYEHUE CEMECTpa B
BUJIC KOHTPOJBHBIX M JIA0OpaTOpHBIX paboT. I[IpoMexxyTouHas aTTecTarus
NpoBOAUTCS B (PopMe 3K3aMEHa B TEUEHUE CECCUH, B CPOKH, YCTAHOBIICHHBIC
BY3om.

OueHka 3HaHMM W YMEHHI OCYIIECTBISIETCS B BUJE PEUTHHIA. PeWTHHT
SBJIICTCSI HAKOMUTEIbHBIM, T.€. Oaslibl, BBICTABISEMBIC CTYJICHTY IO KaXIOMY
AJIIEMEHTY KOHTPOJISI U 9K3aMEHY, CYMMUPYIOTCS U 00pa3yrOT UTOTOBBIM PEUTHHT
10 TUCIUIIIMHE.

MakcumanbHOE KOJIMYECTBO 0ajioB, KOTOPBIE CTYJIEHT MOXKET HaOpaTh B
TeueHue cemectpa, paBeH 100. M3 aux 30 GamioB Ha ’k3aMeHe. s momycka K
AK3aMEHy, oOydaronuMces HeobxoauMo HaOpaTh Oosiee 30% OT MaKCMMalbHOIO

KOJInYecTBa OAJIJIOB U BHITIOJIHUTH BCE JIAOOPATOPHBIEC PAOOTHI.
Pacnpenesnenue 0217108 1J1s1 JMCUMILIMHBI B ceMecTpe

. N MakcumanbHbIi
o MaxkcuMaJIbHbIH MaxkcuMaJIbHbIH
DOneMeHTHl yueOHOH Oas 3a mepuo Bcero 3a
6amt Ha 1-yro KT ¢ 6asu1 3a mepuox
JIeATEeNIbHOCTH mexnay 2KT u Ha CeMecCTp
Hayajia cemecTpa mexay 1KT u 2KT
KOHCI CEMECTPA
[Moceuienue 3ausaTHil 2 2 2 6
KonTponbsHbie paboThI Ha
P p 4 4 4 12
MPAKTHUYECKUX 3aHITHUIX
Brinonnenue u 3ammra
Pe3yIbTaTOB JTA00PATOPHBIX 8 17 18 43
paboT
KoMIOHEHT cBOEBpEMEHHOCTH 3 3 3 9
HToro MakcuMyM 3a MepHOA: 17 26 27 70
Crava sk3aMeHa (MakCHUMyM) 30
HapacTtaomum UTorom 17 43 70 100

OHGHKa M0 KOHTPOJIbHBIM TOYKaM MW JUCHUIIJIMHC BBICTABIIICTCA Ha

OCHOBaHMM pelThHra. COOTBETCTBHE KOJIMYECTBA OaJIoB,
MPOLIEHTAX, U OLEHKH MPEICTABICHO B TAOIMIIE.

BBIPAXKCHHOI'O B

CooTBeTCTBHE OLICHKH U peiiTHHIa

Ounenka Yucj0Boi Peiitunr (%0)
IKBHUBAJICHT
OTinyHO 5 91 - 100
Xopo1io 4 75-90
Y 10BIETBOPUTEIBHO 3 6174
HeynosnersopurenbHo 2 <60
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12 Yuye6HO-Memodu4ecKkue MmamepuaJibl no oucyunauHe

12.1 OcHOoBHaA JiuTEpaTypa

1. T'ypakoB A. B., MemepsikoBa O. U., MemepsikoB 1. C. Uudopmaruka II:

yuebHoe mocobue. [DnekTpoHHsbIi pecypce]: — Tomck: ®J10, 2015. - 112 c. -
URL: https://edu.tusur.ru/training/publications/5546

12.2 lonosiHUTE/IbHAA JIUTEpPaTypa

1. ®aponor B.B. Typ6o Ilackans 7.0: IlpakTuka mnporpaMMHUpOBaHUS:
Y4aeOHoe mocobue - 7-¢ u3n., nepepad. - M.: Homumxk, 2001. - 416 c.: w. (3
9K3. B OM01.)

2. Bupt H. Anroputmsl u cTpykTypsl Aannbix./Ilep.c anrn. — 2-e uza. — CII6.:
Hesckuii J{nanekr, 2001. -352 c. (1 2x3. B 61071.)

3. EmanemnukoB, Anekceri MuxaitnoBud. [IporpammupoBanue B cpene Turbo
Pascal 7.0: yueObHOE mocobue. - M.: uamor-MU®U, 1993. - 282, [6] c.: wL.
(17 2x3. B O1b1.)

4. denopos, Anekceit. OcobenHoctu nporpammupoBanusi Ha Borland Pascal:
yaebHoe mocobue/ - Kues: Jlnanektuka, 1994. - 144 c. (5 sk3. B 616:1.)

12.3 Y4e6HO-MeTOAMYECKOE U POrpaMMHOe o6ecrneyeHue

e ['ypakoB A.B., Metonuueckue yka3zaHus K JIabOpaTOpHbBIM paboTam U
CaMOCTOATENBbHON  pabore  mo  aucuumuHaM  «MHpopmarukay  u
«MHbopMallMOHHBIE TEXHOJOTUW» [DneKTpoHHbIA pecypc]: — Tomck: DJ1O,
2015. — 18c. — URL: https://edu.tusur.ru/training/publications/5563

e lluTerpupoBanHas cpeia pa3padboTku nporpamm Free Pascal.

e HaGop mnpesentamuii  ans  WHGOPMAIMOHHON  MOJACPKKH  Kypca
«Mudpopmanronnsie TexHonoruny, B popmare OpenOffice.org Impress.

13. Mamepua/leo-meXHuquKoe ob6ecnevyeHue aucqunﬂum,l

s mpoBeneHUs 3aHATHH 10 JUCIHUILIMHE HEOOXOJUM KOMITBIOTEPHBIN
Kiacc. YUCIo KOMMIBIOTEPOB JIOJKHO COOTBETCTBOBATH KOJWYECTBY YEIOBEK B
rpymnre (1 komnbrotrep Ha 1 cTyneHTa).
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IIpunosxkenune k paéoyeii nporpamme
denepanbHOE rocy1apcTBEHHOE OI0KETHOE 00Pa30BaTENbHOE YUPEKIEHHE BBICILIETO
00pa3zoBaHus

«TOMCKHUM T'OCYJAPCTBEHHBI YHUBEPCUTET CUCTEM YIIPABJIEHUA U
PAJUOSJIEKTPOHUKM» (TYCVYP)

YTBEPXKIAIO
IIpopexTop nmo y4yeGHoii pabore
II. E. Tposin
«_» 2016 .

®OH]I OIEHOYHBIX CPEJCTB I10 YYEFHOH JUHCIIHII/THHE

NudopmManuoHHbIE TEXHOJIOTHA
VpoBeHb OCHOBHOM 00pa30BaTeIbHOM IporpaMMsl - 0aKaJaBpuaT
HarmpaBnenue(s1) moAroTOBKY (CIENUATLHOCTD) 27.03.05 UuHoBaTHKA
[Tpoduis(n) YnpaBjieHne HHHOBAIUSIMHU B 3J1€KTPOHHOI TeXHUKe
dopma 00ydeHHS — OUHas

®PakynbTeT NunoBanmonHbix TexHosoruit (MT)
Kadenpa VYmnpaieHws HHHOBaIIUsIMU
Kypc 1 Cemectp 2

VYuebnsiii mman Habopa 2015 roia v MocienyOIUX JIeT.

3ager  cemecTp Hud. 3auer  cemectp
DK3aMeH 2 ceMecTp

Tomck 2016
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BBenenune

10

®onpa ouneHounbix cpeacts (OOC) sBageTcs NPUIOKEHHEM K padoueit
mporpaMme JUCHUIUIMHBI (MPAKTHKHA) W TPEJCTaBIsET COOOM COBOKYITHOCTH

KOHTPOJIbHO-U3MEPUTETHHBIX
KOHTPOJIbHBIE  PaOOTHI,
npeaHa3HAYeHHbBIX

YCTaHOBJICHHBIX PE3yJbTaTOB OOYUECHHUSI.
®OC no nucuuIimHe (MPakTUKE) UCHOIB3YETCS TP MPOBEACHUU TEKYILIETO
KOHTPOJISl yCIEBAEMOCTH M POMEKYTOUHOM aTTECTALlUU CTYAEHTOB.
[lepeueHb 3aKperUICHHBIX 3a JAUCIUIUIMHON (MIPAKTHMKOM) KOMIETEHIIUMA

NpUBEJICH B Tabnuiie 1.
Taﬁ.]mua 1 Hepeqeﬂb 3aKPCIVICHHBIX 3a )II/ICIIPI]UIPIHOﬁ KOMHeTeHIII/Iﬁ

MarepualioB  (TUMNOBBIE  3anaud  (3a7aHus),
TECTBl W Jp.) U METOJIOB HX HCIOJIb30BaHUA,
JUISL  U3MEpPEHUsT  YPOBHS  JOCTWKEHHUS  CTYJCHTOM

Kon DopMyTUPOBKA KOMIIETEHIIUN Jranbl
(¢popmupoBanus
KOMIICTCHIIMHU

OIIK-2 | crmocoOHOCTHIO HCTIOIB30BATh HHCTPYMEHTAIBLHBIC 3HaTh

cpencTBa YMeTs.

Bnaners.

2 Peanm3zanus KoMIeTeHIHH
2.1 Komnemenyus OIIK-2

OIIK-2: Bmajgerb COBPEMEHHBIMU HH(GOPMAIMOHHBIMU TEXHOJOTHSIMH, OBITH
TOTOBBIM  IIPUMEHATH  COBPEMEHHBIE  CpPENCTBA  aBTOMATU3UPOBAHHOIO
INPOCKTUPOBAHUS M MAIIMHHOW Tpa@UKd TpPU NPOEKTUPOBAHUU CUCTEM U HUX
OTHEIBHBIX  MOZIYJEH, a TakkKe M  IOAIOTOBKH  KOHCTPYKTOPCKO-
TEXHOJIOTMYECKOM  JTOKyMEHTallud,  COOJII0JaTh  OCHOBHBIE  TpeOOBaHUs

MH(OPMAIMOHHOW O€301TaCHOCTH.
Jis opmMupoBaHUS KOMIETEHIIMM HEOOXOIMMO OCYIIECTBUTH PSii TAIOB.
Otansl popMUPOBaHUS KOMIETEHLIUH, TPUMEHSIEMbIE JJIsi TOTO BHUJIbI 3aHATUH U

HCIIOJIB3YCMBIC CPCACTBA OLICHUBAHUA IIPCACTABJIICHLI B Ta6J'II/II_Ie 2.
Tadanua 2 ransl popMuUpoBaHUsI KOMIETEHIIMH M HCII0JIb3YeMbl€e CPEICTBA OLIEHHBAHUS

Cocras 3HaTh YMmertn Baapers
Coaepixanue IIPUHIIMIIBI paboTaTh B HaBBIKAMHU pa3pabOTKH
JTamnos AITOPUTMU3AINN U COBPEMEHHEBIX Ccpedax ¥ aHaJIn3a aJirOpuTMOB

[IPOrpaMMUPOBAaHUS; pa3paboOTKH, COCTABIATh = PEIIEHUs TUIIOBBIX
polecc pa3padboTku OJIOK-CXEMBI 3aj1a4 (COPTUPOBKH U
IIPOrPaMMHOTI0 QITOPUTMOB, CO3J]aBaTh | I[OMCKA JaHHBIX U Ip.),
obecrnievyeHus; MIpOrpaMMBbI Ha HCCIIEI0BAHMS UX
IIPUHIUIIBI [IOCTPOCHUST | CTPYKTYPHOM SI3BIKE CBOJCTB;

AITOPUTMOB, MIPOrPaMMHUPOBAHUSA METOJAMHU U

OCHOBHBIE BBICOKOI'O YPOBHH,; UHCTPYMEHTAJIbHBIMU
YIPABJISIFOLIUE pemarTs 3a1a4H, CpeacTBaMH pa3paboOTKH

CTPYKTYPHI U CITIOCOOBI
ONMCAHMS aJITOPUTMOB C
HCIIOIb30BAHUEM
Pa3JIMYHBIX HOTALIHII;
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WCTIONIB3YS pa3InyHbIe
METObI pa3pabOTKH

QITOPUTMOB U BBIOHpast
HauboJllee MOAXOAIIHNE

porpaMM Ha sI3bIKe
MIPOrpaMMHUPOBAHUS
BBICOKOI'O YPOBHS, UX
TECTUPOBAHUS U



INOHATUC THUIIA JAHHBIX,
dbopmatsl
MNpEaACTaBJICHUA JaHHBIX
NIPU PEIICHUU 3a/1a4 C
MOMOIIBI0 KOMIIBIOTEPA;
CHHTaKCHUC M CEMAHTUKY
AITOPUTMUIECKOTO
SA3bIKa
IPOTPaMMHUPOBAHUS
BBICOKOT'O YPOBHS;
OCHOBHBIE aJITOPUTMBI
TUITOBBIX YU CIICHHBIX
METO/IOB PELICHUS
MaTeMaTHYECKUX 3a7ad;
OCHOBHBIE aJITOPUTMBI
COPTUPOBKH U IIOMCKA
JTAHHBIX.

Buael 3anaTui | JleKuum.

Hcnoansyemble | o KoHTponbHast
cpelcTBa

PelL pabora.
OLIeHUBAHMA

e DK3aMe€H.

QITOPUTMBI U CPE/ICTBA
WX pean3aiuy B
3aBHCUMOCTH OT
TIOCTAaHOBKH 33]1a4H;
pa3pabarsiBaTh
IPOTPaMMBbI Ha SI3bIKE
IPOrpaMMUPOBAHUS
BBICOKOT'O YPOBHS C
UCIIOJIb30BaHUEM
OCHOBHBIX
YIIPaBJISTIOLIIX
KOHCTPYKLUHU U
CTaHJaPTHBIX TUIIOB
JTAHHBIX;
UCIIOJIb30BaTh SI3BIKUA U
CHCTEMBI

IIporpaMMuUupOBaHus 1JIsd

penIeHus

popeCCUOHATBLHBIX

3a1ad.

e JlaGoparopubie
paboTHI.

e CamocrosTenbHas
pabora.

e  Odopmnenue
OTYETHOCTHU
3ammra
1a00paTOPHBIX
pabor.

e KoHcnekT
CaMOCTOATEJIbHOMU
paboTHI.

e DK3aMeH
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OTJIAJIKH;
HaBbIKaMU
WCII0JIb30BaHUS
MHCTPYMEHTAJIbHBIX
IIPOrpaMMHBIX CPEICTB
B IIpolLiecce pa3paboTKu
Y COTIPOBOXKACHUS
IIPOrpaMMHBIX
MIPOJYKTOB;

HaBbIKaMH
CaMOCTOSITETTLHOTO
pelIeHus 3a1ad ¢
MTOMOUIBIO
KOMITbIOTEPOB,
M3YYEHUS HOBBIX
CpEeIICTB pa3pabOTKu
MPOrPaMM.

e JlaGoparopHbie
paboTHL.

e CamocTrosTenbHas
pabora.

e 3amura
J1a00paTOPHBIX
pabor.

e KoHTponbHas
pa0ora.

e DK3aMeH.

DopmMyJIHPOBKA MMOKA3ATENECH U KPUTEPUEB OLICHUBAHUA TAHHOW KOMIIETEHIIMU MTPUBECHA B

Tabaure 3

Tab6auna 3 [Noka3aTenu 1 KPUTEPHUH OLIEHNBAHNS KOMIETEHIIHN HA 3Tamax

Iloxa3aTesmn 3HaTh Ymern Baagers

M KpUTEpHHU

OT1anvHo TIPUHIINTIBI paboTaTh B COBpEMEHHBIX HaBBIKAMU pa3pabOTKH U

(BBICOKHIA aJNrOPUTMU3ALNN U cpenax pa3paboTKH, aHaIM3a aIropuTMOB

YPOBEHB) MPOrpaMMUPOBAHMUS; COCTaBIISTh OJIOK-CXEMBI pELICHKS TUIIOBBIX 3a7a4
Tpolecc pa3paboTKu aJrOpPUTMOB, CO3JaBaTh (copTHpOBKH M MTOHUCKA
IPOrpaMMHOr0 MpOTrpaMMbl Ha JIaHHBIX U TIp.),
obecrieyeHus; CTPYKTYPHOM S3BIKE HCCIIEAOBAHUS UX CBOMCTB;
MPUHIIUIIBI IOCTPOEHUSA MPOTpaMMHUPOBAHUA METOAAMU U
aJIrOPUTMOB; BBICOKOT'O YPOBHS; HHCTPYMEHTAIbHBIMU

OCHOBHBIE YIPABIISAIOIINE
CTPYKTYPBI U CIIOCOOBI
OTICaHMS AJITOPUTMOB C
HCIIOJIb30BAaHUEM
Pa3IUYHBIX HOTAIHU;
MOHSITHE TUIA JaHHBIX,
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peurath 3a1a4u, UCIOJIb3Ys
pa3IMYHbIC METOIBI
pa3paboTKH aJIrOPUTMOB U
BbIOMpas Hanboee
NOAXOMSIINE aITOPUTMBI U
CpEJICTBA UX pealn3alii B

cpencTBaMu pa3paboTKH
MIpOrpaMM Ha s3bIKE
MPOrpaMMHUPOBaHUS
BBICOKOT'O YPOBHS, UX
TECTUPOBAHUS U OTIA/IKH;
HaBbIKaMH HCIIOJIb30BaHUS



Xopouio
(0azoBbIi
YPOBEHB)

Yanosierso
PHUTEIbHO
(moporosblit
YPOBEHBb)

(dhopmaThl IpencTaBIeHUS
JAHHBIX TIPY PEIICHUH
3a7a4 C MOMOIIBIO
KOMITBIOTEPA;

CUHTAKCHC U CEMaHTUKY
QITOPUTMHYECKOTO SI3bIKA
MPOTPaMMHUPOBAHUS
BBICOKOT'O YPOBHSI;
OCHOBHBIC QJITOPUTMBI
THUTIOBBIX YUCIICHHBIX
METOJIOB PEIICHHS
MaTeMaTHYECKUX 33]1a4;
OCHOBHBIE JITOPUTMBI
COPTHUPOBKH ¥ MOUCKA
JTAaHHBIX.

TIPUHIIATIBI
ANTOPUTMU3AINH U
MPOTPaMMHUPOBAHUS;
poriecc pa3paboTKu
MIPOTPaMMHOTO
obecreueHus;

MPUHIMIIEI TOCTPOSHHUS
aNTOPUTMOB;

OCHOBHBIC YIIPABIISIOIINE
CTPYKTYPBI U CIIOCOOBI
OTIHCaHUS aITOPUTMOB C
HCTIONIb30BaHUEM
pa3IM4HBIX HOTALIUM;
MOHSITHE THUIA JaHHBIX,
(hopMaThI IpeICTABICHUS
JAHHBIX TP PELICHUH
3a7a4 C MOMOIIBIO
KOMITBIOTEPA;

CUHTAKCHC U CEMaHTUKY
ITOPUTMHYECKOTO SI3bIKA
MPOrPaMMHUPOBaHUS
BBICOKOTO YPOBHHL.
MIPUHIIATIBI
ITOPUTMH3AINH H
MIPOTPaMMHUPOBAHUS;
TIPUHIIAIIBL TOCTPOCHUS
ITOPUTMOB,;

OCHOBHBIC YIIPABJISIOIINE
CTPYKTYPHI,

MOHSTHE THIA TaHHBIX,,;
CHHTAKCHUC U CEMaHTUKY
ITOPUTMHYECKOTO SI3bIKA
MPOTPaMMHUPOBAHUS
BBICOKOTO YPOBHSI.
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3aBUCHUMOCTHU OT
MOCTaHOBKY 33/1a4H;
pa3pabaTeIBaTh MPOTPAMMBI
Ha SI3bIKE
MIPOTPaMMHUPOBAHHUS
BBICOKOT'O YPOBHSI C
HCTIOJIb30BaHUEM OCHOBHBIX
YIPaBISIOMINX
KOHCTPYKLUHI U
CTaHJAPTHBIX THUIIOB
JaHHBIX;

WCTIONIb30BaTh SA3bIKH U
CHCTEMBI
IPOTrPaMMHUPOBAHUS IS
pereHus
npodecCHOHANBHBIX 3aau.
paboTaTh B COBPEMEHHBIX
cpenax pa3paboTKH,
COCTABIISITH OJIOK-CXEMBI
ANTOPUTMOB, CO3JaBaTh
IIpOrpaMMBbl Ha
CTPYKTYPHOM SI3BIKE
IIPOrpaMMUPOBAHUSA
BBICOKOT'O YPOBHS,;

peLaTh 3a1a4m, UCTIOb3Ys
Ppa3In4YHbIC METOABI
pa3paboTKH aNTrOpUTMOB,
pa3pabaTeIBaTh MPOrPaMMEI
Ha SI3bIKE
NIPOrpaMMUPOBAHUS
BBICOKOT'O YPOBHSI €
WCTIOJIb30BaHHEM OCHOBHBIX
YIIPaBILAIOIIUX
KOHCTPYKIUHI U
CTaHJApTHBIX THUIIOB
JaHHBIX.

COCTABIISITH OJIOK-CXEMBI
aNTOPUTMOB, CO3/]aBaTh
IporpamMMBbl Ha
CTPYKTYPHOM SI3BIKE
NIPOrpaMMHUPOBAHUSA
BBICOKOT'O YPOBHS;

pelIaTh TUIIOBbIE 33/1a4H;
pa3padaTeIBaTh MPOrPaMMEI
Ha A3BIKE
POTrpaMMHUPOBaHHUS
BBICOKOI'O YPOBHA C
UCIIOJIb30BaHHEM OCHOBHBIX
YIPaBISIOMINX
KOHCTPYKIUH H
CTaHJApPTHBIX THUIIOB
JaHHBIX.

12

WHCTPYMEHTAIBHBIX
MPOTPaMMHBIX CPEJICTB B
rporiecce pa3paboTKu U
COTIPOBOKICHUS
MPOrPaMMHBIX IPOJTYKTOB;
HaBBIKAMU
CaMOCTOSITEITLHOTO
peleHns 3a7a4 ¢ TOMOLIBIO
KOMITBIOTEPOB, U3yUYCHHUSI
HOBBIX CPEJICTB pa3pabOTKH
MPOTPaMM.

HaBBIKAMH pa3pabOTKH U
aHaIlM3a alrOPUTMOB
peUICHUA TUIIOBLIX 3aaa4
(COPTHPOBKH H TTOHUCKA
JTAHHBIX | TIp.),
HUCCJIEIOBAHUS UX CBOWCTB;
METOJaMU U
WHCTPYMEHTAIbHBIMHI
cpencTBaMu pazpaboTKu
MporpaMM Ha sI3bIKE
MPOTPaMMHUPOBAHUS
BBICOKOTO YPOBHS, UX
TECTUPOBAHUA U OTJIAAKHU.

HaBBIKAMU pa3pabOTKH U
aHanM3a aJropuTMOB
peLIeHUs] THITOBBIX 3a/1a4 1
3aIHCH MTPOTPaMM Ha SI3bIKE
MPOTPaMMHUPOBAHHS
BBICOKOT'O YPOBHSL.
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3  TumoBble KOHTPOJIbLHbIE 3aaHUS

I[JBI pcaiM3anii BbIIICTICPCYUCIICHHBIX 3aaaq O6y‘—ICHI/I$I HCIIOJIB3YIOTCA
CICAYIOIIMUC MAaTCPHUAJIbI.

Tembl camocmosimeabHOlU pa6ombi:

[lonsiTue anropuTMa W  ANrOpUTMUYECKOW cucTtembl. JIBe  (dopMsl
MPEACTABJICHUS] aJITOPUTMOB: BU3yalibHas U TeKcToBas. CBONCTBa ajlrOpuUTMOB.
Buzyanuzamusi anroputMoB © OJok-cxembl. JIMHeHHBbIE, pa3BETBICHHBIC U
LIUKJINYHBIE aJTOPUTMBL. BIIOKEHHBIE M MapalijiebHble AropuTMbl. Jlornueckue
AJIEMEHThl M 0a30Bble YIPABISIONIME CTPYKTYpPbl BHU3YaJIbHOTO CTPYKTYPHOIO
nporpammupoBanus. [loctpoenue anroputma u3 0a3oBbIX cTpykTyp. [lomarosas
JieTanu3anus Kak METOJl TPOEKTUPOBAHUS alIlTOPUTMOB.

[Iporpamma kak u300pakeHHWE ajaropuTMa B  TEpPMHHAX  KOMaH]I,
yOpaBISIIONIUX paboToil kommbioTepa. CTpyKTypa mHporpamMMmbl. TpaHcisnus u
KOMMOHOBKA. VICXOMHBIH W OOBEKTHBIA MOJYJIM, HCIHOJIHSIEMas Mporpamma.
Komnunsinuysa v uHTEpOpeTarusi.

JlaHHbIE KaK OOBEKT 00paboTKu. THIBI JaHHBIX, CIOCOOBI M MEXaHU3MBI
yOpaBi€HUs  JaHHBIMU. ODJIEMEHTbl U CTPYKTYpbl  JaHHBIX, aldaBur,
UJEHTU(PUKATOPHI, BBIPAXKEHUS, ONEpalliy, ONEpaTopbl, pealn3alus JOTHYeCKUX
CTPYKTYp Ha npumepe si3bika FreePascal.

Onepauun ¢ maccuBaMu. BBOJ M BBIBOJI MACCUBOB. AJITOPUTMBI NTOMCKA U
ynopsiioueHusi maccua. CTpokH. 3aIucH.

[Iporpammbel  u moamnporpammbl. [logmporpaMmbl, WX Ha3HAY€HUE U
kinaccudukanua. OdopmieHue mnoamporpamm, oOpaieHne K HUM, Iepenada
napaMeTpoB. CTaHAapTHBIE U MOJIb30BATEILCKUE MOIYJIU.

@aiinoBele TUNBI JaHHBIX. PDaiioBbie nepeMeHHble. OCHOBHBIE OMEPAINU C
daiinamu. [Ipumepsr paboTsl ¢ daiinamu. TekcToBbie (ailiibl.

KonmposvsHble pa6ombl

KoHTponbHbIE pabOThI CTYIEHTHI BBHIIOIHSIOT B 3JIEKTPOHHOM BHJIE HA cailTe
mooc.tusur.ru ¢ MOMOIIBI BCTPOCHHOIO MHTEpIpeTaropa. TeMbl U colaepKaHue

KOHTPOJIbHBIX pa0oT:

CTpykTypa nporpamMmmsl. llesiouncieHHbIe U BellleCTBEHHbIE TUIIHI.
3aganue 1.

Ilpoepamma naxooum niowjadv NPAMOY20IbHUKA CO CMOPOHAmMU a u b. Yxaxcume mun ons
nepemeHnnou S u 3anuwiume onepamop NpUceaudaHus, 8 KOmopom nepemennou S 6yoem
npuceoen pesynvmam evipasxicenus a*b.

¥
Program Area_of a rectangle;
Var

a:real;

b : real;

{Onuwume nepemennyro S}
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Begin
Write ('Imuna ctoponsr a: (M): ');
ReadIn(a);
Write('Inmuua croponst b: (m): ");
ReadIn(b);
{Bcmasvome 30eco onepamop npuceausanus}
Write('[lnomane npsmoyroiapHuKa S=',S, ' kB. M.');
end.
3aganue 2.
{

Ilpoecpamma naxooum niowads mpeyeoibHuKa co cmoponamu a, b u c. Onuwume 6ce
nepemenmnvle U 3anuuume 08a ONepamopa NPUC8AUBaHUsl, 8 KOMOpPvIX nepemeHHou S oyoem
paccHumarnHoe 3Havenue nﬂomaau, ap - 3Ha4eHue nojlo6UHbL nepumempa
S=SORT(p(p—a)(p—b)(p—c)

p=(a+b+c)/2

¥
Program Area_of a_triangle;
Var
{Onuwume nepemennvie}
a: O
b: ; {Cmoponvl mpeyeonvnuka}
c: ;{3
p: ; {Ilonynepumemp mpeyeonrvnura}
S: ; {IIrowaov}
Begin
Write ('/lnmuna cToponsr a: (M): ');
ReadlIn(a);
Write('Iiuua ctoponst b: (m): ');
ReadIn(b);
Write('lnuHa cTopoHsI ¢: (M): ');
ReadlIn(c);
{Bcmasbme 30eco onepamop npuceausanusy
Write('Tlnomaas npsimoyroibauka S=',S, ' kB. M.');
end.
3aganue 3.
{

Hanucamo npoepammy nepecuema paccmosnus u3 éepcm 8 kuiomempul (1 eepcma — smo
1066,8 m). Beruuuna paccmosinus 8 epcmax 3a0aemcsi ¢ Kiaguamypol.

Program Versta,;

Var

{Onuwume nepemennvie}

Begin
Write ('BBenute paccrosinue B BepcTax: ');

{B crobrax yxaxcume ums Baweil nepemennoiiy
ReadIn( );
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{Hanuwume k00 npozpammwi}
end.

BBo/ ¥ BbIBO/J, JaHHBIX.
3aganue 1.

Bbisedume Ha 3KPAH MeKcm cmuxomeopeHus cob1100as hopmam ¢ UCr016308AHUEM MOSbKO
o0Hol npoyedypel Write uau WriteLn

Bbl ywinu,
KaK 2080pumcH,
8 MUp 8 UHOU.
llycmoma...
Jlemume,
8 38e30bl 8Pe3bIBAACS.
}
Program kr_10_01;
Uses CRT;
Begin
ClrScr;
{30eco 3anuwume npouyedypy Write}
End.
3aganmue 2.

{

Cocmasume npoz2pammy rno obmeHy 3HaYEeHUAMU 08YX UEe/104UCEHHbIX nepeMeHHbix be3
ucnossL308aHUA mpemeoed.
Pe3ynemam sbigsecmu Ha 3KpaH 8 sude

Ao : x=250 y=135

lMocne : x=135 y=250

}
Program kr_11 02;
Uses CRT;
Var
X, y : word;
Begin
ClrScr;
x:=250;
y:=135;
{30ecb Hanuwume ko0 npozpammsi}
End.
3amanmue 3.

{

JaHo mpex3HayHoe Yucao. Halimu yucao, Komopoe noay4umcs npu rnepecmaHoske mpemeel
u emopol yugp (0ecamrkos u eOUHUY).
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Pe3ynemam sbligsecmu Ha 3KPaH 6 sude
do 250
locne : 205
*yucsno moxcem 6oimeo nroboe
}
Program kr_11 03;
Uses Crt;
Var
X : integer;
Begin
Randomize; ClrScr;
x:=Random(900)+100; //eeHepupyem cay4aliHbie yenvie yucaa om 100 0o 999
{Hanuwume ko0 npozpammel Huxce}

End.
3aganue 4.

{
Bbieecmu Ha 3KPAH KAPMUHKY U3 CreyuasnbHbIX CUMB0s08
(-0
}
Program kr_11 04;
Uses crt;
begin
clrscr;
//Bcmasums npouedypy 8bisoda 30ecs

readkey

end.

OpraHu3sanusi BeTBJIEeHUU

3ananue 1.
{
Hanucame npoepammy, Komopasa nposepaem, 0eaumca AU Ha mpu 88e0eHHOE C KAasuamypsi
uesoe 4ucao. Huxe npusedeH pekomeHOyemblli 8UO IKPAHA MPO2PAMMbI 80 8pems ee pabomeil.
#1
Bsedume yenoe 4ucno u Haxxmume <Enter>
->451
Yucno 451 Hayeno Ha mpu He deaumcs.
#2
Bsedume yenoe 4ucno u Haxxmume <Enter>
->453
Yucno 453 denumcsa Ha mpu Hayeso.
}
Program kr_11_01;
Var
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Begin

End.

3aganmue 2.

{
Hanucame npozpammy 8bl4ucsieHUA CMouMoCcmu MOKYNKU C y4emom CKUOKU. Ckudka e 10%
npoyeHmos npedocmasnsemcs, ecau cymma nokynku 6onewe 1000 pybnel.  Huxe
npedcmassneH pekomeHoyemsbili 8UC IKPAHA.
#1
BolvucneHue cmoumocmu rnoKynKu ¢ y4emom CKUOKU.
Bsedume cymmy nokynKku u Haxcmume <Enter>
->1200
Bam npedocmasnaemca ckudka 8 10%.
Cymma noKynku ¢ yvemom ckuoku: 1080.0 py6.
}
Program kr_11_02;
Uses Crt;
Var

Begin
ClrScr;

End.

3amanue 3.

{

aHo 4emoblipexaHayHoe HamypasabHoe 4ucao n (n<=9999). BoiacHUMSb, A619emcA AU OHO
nanuHopomom ("nepesepmoiwiem”). [lanuHOPOMOM HA3bIBAEMCA YUCAO0, OeCAMUYHAA 3arnuch
Komopo2o Yyumaemcsa 00UHAKOB0 C/1e8a HaMpaso U Cripasa HaAs1eeso).
Huxce npedcmasneH pekomeHAyemblll 8UO IKPAHQ.
#1
Bsedume yemeobipexaHauyHoe HamypasibHoe Yucno -> 1234
Yucno 1234 He Aasnsgemca naauHOpoMmom
#2
Bsedume yemeoipexaHayHoe HamypanbHoe Yucno -> 1221
Yucno 1221 aensemcs nanuHOpomom
}
Program kr_11_03;
Uses Crt;
Var

Begin
CornacoBaHa Ha noprtane Ne 9561
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ClrScr;

End.

3apanue 4.

{
B nodve3de xcusno02o0 doma umeemca N K8ApMUpP, MPOHYMEPOBAHHbIX MOOPAO0, HAYUHAA C
Homepa a. Onpedenums, A67AAeMCA /AU CYMMA HOMEpPO8 8CeX KB8APMUP YEMHbIM YUC/AOM.
dopmyny cyMmmel YneHo8 apudpmemuyeckoli npo2peccuu Ucrnonb3o08ams Hesb3A.
Huxce npedcmasneH pekomeHAyemblll 8UO 3KPAHQA.
#1
Bsedume Homep nepsoli Keapmupei -> 16
Bsedume koauvyecmso keapmup -> 15
Cymma Homepoes 8cex Keapmup YUuca0 HeyemHoe.
#2
Bsedume Homep repsoli Keapmupel -> 21
Bsedume konuyecmso ksapmup -> 20
CyMmma Homepoes 8cex KBapmup 4ucsa0 YemHoe.
}
Program kr_11_03;
Uses Crt;
Var

Begin
ClrScr;

End.

3amanue 5.

{

Macmam uepanbHbIX KAPM YCA08HO MPUCBOEHbLI Caedyroujue nopAaoKossle Homepa: "nuxku” - 1,
"mpegpor” - 2 , "6ybHbl" - 3, "yepswl" - 4. [ocmouHcmasy Kapm npuceoeHs! credyroujue
rnopsadKkosvle Homepa: "sanemy" - 11, "dame" - 12, "koponro" - 13, "my3y" - 14. lopadKossbie
HOMepa ocmasbHbLIX Kapm coomeemcmayrom ux HazeaHuam( "wecmepka", "dessmka" u m. n.
). Mo 3a0aHHOMY HoMepy macmu m (1<=m<=4) u Homepy 00CMOUHCMBa Kapmsl K (2<=k<=14)
onpedenumes MosHoe HaseaHue (Macme u 60CMouHCM80) coomseemcmayroweli Kapmel 8 gude:
"ama nuk", "lecmepka 6yber", "[eolika mpeg", "Ty3 uepseli” u m.n. Onepamop If
ucrnoabL308aMb 3anpew,aemcs.

Huxce npedcmasneH pekomeHOyemblli 8UO 3KPAHQA.

#1

Bsedume Homep macmu-> 1

Bsedume Homep docmouHcmea Kapmel -> 14

Ty3 nuk

#2

Bsedume Homep macmu-> 4

Bsedume Homep docmouHcmea Kapmel -> 10
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Lecamka yepeseli

}
Program kr_11 03;
Uses Crt;
Var

Begin
ClrScr;

End.
OnepaTopsl IUK/IA

3aganmue 1.

{

Cocmasumeb npozpammy 8038e0eHUS HAMypPasAbHO20 YUCAA 8 Keadpam,
yuyumeleas cnedyouyto 3aKOHOMepPHOCMb:

172=1

272=1+3

372=1+3+5

472=1+3+5+7

nA2=1+3+5+7+9+...+(2n-1)

3anpewaemca ucnosn6308ame 0NepPaAyU YMHOXEHUA U hyHKYUU 8038€0€HUA 8 CMeErEHb,
S9KCMOHeHMbl U no2apugma.

Huxce npusedeH pekomeHOyembili 8UO IKPAHA NPO2PAMMbI 80 8peMsA ee pabomel.

#1
BseOume HamypasbHOe YUcCsa0 U Haxmume Kaasuwy Enter
>4
Keadpam yucna 4 paseH 16.
}
Program prog_kr_12 01;
Uses CRT;
Begin
ClrScr;
End.
3aganue 2.

{

JlaHa nocnedosamenbHOCMb yenbix Yucen al, a2, ..., al8, 8 Hauane komopoli
30nUCaHbl HECKO/IbKO PasHbix Mexcdy coboll anemeHmos. Onpedenumes Koau4ecmeo
MaKux anemeHmos rnocaedosamensHocMu. Yca08HbIl oriepamop He Ucrnoanb308ame.
Huxce npusedeH pekomeHOyemMbili 8UO IKPAHA NPO2PAMMbI 80 8peMs ee pabomel.
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Bsedume nocnedosamesnbHocmoe U3 18 uesnbix yucesn yepes npobesn:
222222222245678385
B nocnedosamesnbHocmu 10 Ha4anbHbIX 00UHAKOBLIX 3emeHmos(a)

}
Program prog_kr_12 02;
Uses CRT;

Begin
ClrScr;

End.

3aganmue 3.
{

B Hekomopoli cmpaHe ucnons3ytom OeHex Hble Kyrniopbl 00cmouHcmeom bl 1, 2, 4, 16,
32, 64. [laHo HamypasnbHoe Yucao n. Kak HaumMeHbWUM KOAU4YeCmeom mMaKux OeHeHCHbIX
Kymop MOXCHO 8bINaamumes cymmy n (YyKazame Kosauvyecmeo Kar ool U3 Ucrosnb308aHHbIX
07149 ebinaamel Kynrop)? pednonazaemcs, Ymo OeHee xeamum.

}

Program prog_kr__ 12 02;
Uses CRT;

Begin
Clrscr;

End.

3ananmue 4.
{

Halimu 100 nep8sbix npocmeix Yucen.

}
Program prog_kr_12 04;
Uses crt;

Begin
CLrScr;
end.
INloagnporpamMmmsl

3amanue 1.

CornacoeaHa Ha noptane Ne 9561

20



21

{

Onuwume ¢pyHKyuto CircleS(R:real), Haxoosawyo naow,ade Kpyea paduyca R. C nomowbro smoli
GhyHKUUU Halimu naowadb Konbya, 0719 Komopo2o 3a0aH 8HeWHUU U 8HympeHHul paduycel.
Pe3yabmam eeigsecmu 8 ¢hopmame ¢ ¢pukcuposaHHolU moykol, oepaHu4ue O0pobHyo Yyacme
0symsa 3Hakamu. PekomeHOyembili uHmepgbelic OaH Huxce.

1#

Bsedume 3Ha4yeHue sHewHe20 paduyca Konvua (m): 5.4

Bsedume 3Ha4yeHue sHympeHHez0 paduyca Konouya (m): 1.2

Mnow,ade Konsuya pasHa 87.08 k8. M.

3aganmue 2.

{

Hmeemcs n baxmeputl kpacnozo yeema. Yepes 1 maxm pemenu Kpacras 6axmepusi MeHsaemcs
Ha 3enényto, 3amem yepe3 1 maxm epemeru 0enumcs Ha Kpachyio u 3eaényr. Ckoavko byoem
ecex bakmepuil uepes k maxkmos epemenu?

Onucamso u ucnoavzosamo gyukyuro Fib(N), eviuucnsowyio N-ii snemenm
nocnedosamenvhocmu yucen Pubonauyu.

PexkomeHOyemsbili uHmMepgelic:

1#

BeeauTte uncno kpacHbix OakTepuii: 10

Benute konmnyecTBo TakTOB: 9

O61ee uncino 6aktepuii yepes 9 TakToB paBHO 550

!Brumanue! 3anpewjaemcs ucnonv3zoeams yukisl, pekypcuio u onepamopsl 6vioopa. Onepamop
npUC8aU8aHUsi OONYCMUM MoIbKo OOUH.

}

3amanue 3.

{

Onucamyo npoyedypy Minmax(X, Y), 3anucvisarowyto 6 nepemennyro X MuHuUMAanvbHoe u3
snauenuti X u Y, a 6 nepemenuyro Y — makcumanivbHoe u3 3mux sHa4eHull.

}
Program Prog_kr_13 03;
Uses CRT;
Var
a, b: real;
Begin
ClrScr;
a:=3; b:=5.5;
MinMax(a,b);
Writeln(a:1:1, ' menbme ', b:1:1);
a:=7.8; b:=5.5;
MinMax(a,b);
Writeln(a:1:1, ' menbme ', b:1:1);
End.
3apanue 4.
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{

Onucamw npoyedypy Minmax(X, Y), sanucviearouyio 6 nepemennyto X MUHUMAIbHOE

u3 3Hauenuu X u Y, a 6 nepemennyro Y - maxcumanvroe u3 3mux 3Ha4eHul.

Oba napamempa éewjecmeenHo20 muna.

Hcnonv3ys yemvipe 6b1308a 3moii npoyedypsbl, HAtmu MUHUMATbHOE U MAKCUMATbHOE U3 OaHHBIX
uucen A, B, C, D.

B ocnoenom bnoxe npoepammul onepamop npuceau8aHus He UCnoib3yemcs.

Pexomenoyemuiii unmepdpeiic:

1#

Beeoume 4 sewyecmsennvix yucna uepes npooen: 2.34.51.18
1.10 - Munumanvroe uz uemovipex yucen

8.00 - makcumanvroe uz uemwvipex uucen

}

JlabopamopHbie pa6omuwl

B Teuenue cemecTpa CTYIEHTHI JODKHBI BBIITOJHHUTH IIECTh Ja00OPaTOPHBIX
paboT. CTymeHTy HEOOXOAMMO BBITIOJHUTH 3aJaHUe, CIENUATBLHBIM 00pa3oM
0(OPMHTH OTUET U BBIJIOKHUTH €T0 Ha IIPOBEPKY.

1. 3anuch TUHEWHBIX U IIUKJIMYECKUX aJITOPUTMOB Ha SI3bIKE BBICOKOTO YPOBHSI.
2. PabGora co cTpokamu.

3. CozmaHue MporpaMm C UCIOJIB30BaHUEM TIpolenyp U GyHKIui. Momyiu.

4, Co3mgaHWe TIporpaMM C WCIOJIB30BAHUEM CTPYKTYPHBIX THIIOB JIaHHBIX

(CTpOKH, MacCHUBBI, 3aITUCH).

o

CopTHupoBKa OAHOMEPHBIX MaCCUBOB.

o

O06paboTKa OJJHOMEPHBIX U ABYMEPHBIX MACCHBOB.

3K3aMeHal]u0HHble 80NpPOCkl.

OK3aMeH IPOBOJUTCS B MJIEKTPOHHOM Bu€. [IpuMepHBIil nepeueHb BOIPOCOB U 3alaHUM.
1 Kakwuie u3 HMXKe PUBEIEHHBIX CHMBOJIOB He BXOJAT B andaBuT si3bika Free Pascal?

&IN"23
Ipumeuanue: 6 xauvecmee omsema 66ecmu CMpoKy CUMBON08 6e3 npobenos 6 nopsoxe
6803pACMAaHUAL.
2 Kakoe uncno OyaeT BBIBEJICHO HA SKPaH B PE3yIbTaTe padOThI CIEIYIOMICH
pOrpaMMBbI ?
Program PrIF_01;
Var
a, b, c:real;
Begin
a:=12;
b:=13;
c:=15;
If a>b Then b:=3a;
If c>b Then Writeln(c)
Else Writeln(b)
End.
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3 Uemy OyzaeT paBHO 3HAUYCHHUE MMEPEMEHHOM S MTOCIIE BBHITTOJTHEHUS CIIeIYIOEH
MOCJIEI0BATEILHOCTH ONEPaTOPOB?

s:=0;

for i:=0to 12 do s:=s+2%i;
(B oTBeT BBEAMTE YUCIIO).
4 Yemy OyzAeT paBHO 3HAUCHUE MEPEMEHHOM S MOCIIE BBIMOIHEHUS CIeIYIOIeH
[I0CJIEZI0BATEIBHOCTHU OIIEPaTopoB?

s:=0; i:=0;
while s<10 do
begin
S:=s+5%;
i:=i+1;
end;

(B oTBeT BBEAMTE YMCIIO)
5 Yemy OyjeT paBHO 3HAYCHUE IEPEMEHHOM § MTOCIIE BBITOJHEHUS CIIEAYIOMIEN
IOCJICIOBATEILHOCTH OTIEPaTOpOB?

s:=0; i:=5;
repeat
S:=s+4*j;
i:=i+1;
until s>10;

(B otBeT BBEmMTE YMCIIO)
6 Kakoe gmciio OyeT BBIBEICHO Ha SKpaH B Pe3y/IbTaTe BBITIOJHEHUS CIICAYIONMIEH POTpaMMBbI?
Var
a, b, c:integer;
procedure sub;

var
a, b, c:integer;
begin
a:=4; b:=7;
end;
begin
a:=4; b:=4; c:=5;
sub;
writeln(a+b);
end.
7 Kaxoe gncno OyneT BbIBEIEHO Ha SKpaH B pPe3yNIbTaTe BHIMOIHEHHSI CIEAYIOIIeH MPOrpaMMbl?
Var

a, b, c:integer;
procedure sub(var x:integer; var y:integer);

var
a, b, c:integer;
begin
a:=8; c:=1;
x:=8; y:=2;
end;
begin
a:=2; b:=2; c:=3;
sub(a, b);
writeln(a+b+c);

end.
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8 Kakoe oOparreHue K mporueaype S Coaep KUt OmmoKy?
Procedure S (a:byte; b:real; var c:char);

Begin
c:=Chr(a);
b:=b+a;
end;
Var
x:byte;
y:real;
z:char;
Begin

9 Kakoii pyHKIMel (porenypoii) ciaenyeT BOCIOIb30BaThCS, YTOOBI YIATUTh U3 CTPOKH
HECKOJIBKO CHMBOJIOB?
10 Kakoe uunciio OyaeT BbIBEICHO Ha 3KpaH B Pe3y/IbTaTe BBHIIOJHCHHS CIICAYIONIEro (hparMeHTa
porpamMmabl (IIPEAosaraeTcsi, YTo BCE UCIOJIb3yeMble TIEPEMEHHbIC — IeJIbIe Ynciia)?

a[1]:=0;

fori:=2 to 10 do a[i]:=a[i-1]+3%i;

writeln(a[10]);
(B oTBeT BBeAMTE YKCIIO)
11 Kakoe 4uciio Oy/eT BBIBEICHO Ha KPaH B Pe3yJIbTATe BBIMOJHEHHUS CIACIYIONIEH POrpaMMbl?

Const
N={x};
Var
j, 1, s:integer;
a:array [1..n, 1..n] of integer;
begin
s:=0;

fori:=1to n do for j:=1 to n do a[j, j]:=i+j;
for i:=1 to n do s:=s+ali, {y}];
writeln(s);
end.
12 B ¢aiin byte_12.dan 3anucansl nensie yncna tuna byte. Haiiaute ux cymmy.
13 Kakoe onucaHue MaccuBa COJICPKUT OMTUOKY?
Const
n=10;
m=12;

Type
Figura=(elephant, rook, horse, queen, king, pawn);

4  MeToanuecKkue MaTepuaJIbl

st obecriedeHust mpoiiecca OOydeHUS H  pelieHus 3anad  oOydeHHUs

HCIIOJB3YIOTCs CICAYIOMINE MaTCPHAJIbI:
OcHoBHas JiMTeparypa:

1. T'ypakoB A. B., MemepsikoBa O. U., Memepskos I1. C. Uadopmaruxa II:
yuyeOHoe nocobue. [Dnexktponnsblil pecypc]: — Tomck: @10, 2015. — 112 ¢. -
URL.: https://edu.tusur.ru/training/publications/5546

JlonoJTHUTeIbHAS JIUTepaTypa:
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1. ®aponor B.B. Typ6o Ilackans 7.0: IlpakTuka mnporpaMMHUpOBaHUS:
YyeOHoe nocodue - 7-¢ u3., nepepad. - M.: Homumxk, 2001. - 416 c.: nn. (3
9K3. B OM0I1.)

2. Bupt H. Anroputmsl u cTpykTypsl Aannbix./Ilep.c anrn. — 2-e uza. — CII6.:
Hesckuii J{nanekt, 2001. -352 c. (1 2x3. B 61071.)

3. EmanemmukoB, Anekcelr MuxaiimoBud. IIporpammupoBanue B cpeae Turbo
Pascal 7.0: yue6HOE TtocoOue. - M.: Tuaor-MHU®U, 1993. - 282, [6] c.: wL.
(17 5k3. B 610I.)

4. denopos, Anekceit. OcobernHoctu nporpammupoBanusi Ha Borland Pascal:

yaebHoe nmocobue/ - Kues: /luanektuka, 1994. - 144 c. (5 sk3. B 616:1.)
y‘leﬁHO'MeTOHI/I‘leCKOC U NporpaMmmMHoe¢ odecreyeHue:

e ['ypakoB A.B., Metonuueckue yka3zaHus K JIabOpaTOpHbBIM paboTam U
caMoCTosITeNbHOM ~ pabore  mo  gucuuruimHaMm — «MHopmatukay  u
«MHbopMallMOHHbIE TEXHOJOTUW» [DneKTpoHHbIA pecypc]: — Tomck: DJ1O,
2015. — 18c. — URL: https://edu.tusur.ru/training/publications/5563

e lluTerpupoBanHas cpeaa pa3padboTku nporpamm Free Pascal.

e HaGop mnpeseHtamuit  ans  WHGOPMAIMOHHOM  MOJACPKKH  Kypca
«Murdpopmanronnsie TexHonoruny, B popmare OpenOffice.org Impress.
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