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1. HEJIX OCBOEHUSA

1.1 | Lens: momydeHne 3HaHUHA B 001acTH MHOOPMATHKH ¥ HH(GOPMAITMOHHBIX TEXHOIOTHH, HEOOXOIUMBIX ISl HCTIOJIB30BAHHS
METOJIOB M TEXHOJIOTHH OCYIIECTBICHUSI HHPOPMALMOHHOM AeATEIbHOCTH B PEIICHUHU MPUKIAAHBIX 331a9; Pa3BUTHE
YMEHHUH IPUMEHEHUS] OCHOBHBIX METOJIOB X HHCTPYMEHTOB Pa3pabOTKH IPOrpaMMHOr0 obecrieueHust; (popMHUPOBAHUE
MHGOPMAINOHHON KOMIETEHTHOCTH ¥ HH(POPMATMOHHOH KyIbTYpPHI.

1.2 | 3agaun:

1.3 | - m3ydeHHe 0a30BBIX MOHATHI TEOPUH HHPOPMALIUH, AITOPUTMH3ALINH, METOAOB IIpeACTaBICHU nHpopManuu B OBM;

1.4 - oBnaseHNe yMEHUSMHU MOATOTOBKH, pEIaKTUPOBAHUs, (OPMATUPOBAHHS TEKCTOBON TOKyMEHTAIUHU, IPa(pUKOB,
JMarpaMM, pUCYHKOB, OTIEPHPOBAaHNS HHCTpyMEHTapHueM 00pabOTKH YHCIIOBOI HH(pOpMAaINH;

1.5]- HN3Yy4YCHUC U OBJIAACHHUC MECTOAMKAMH UCIIOJBb30BaHUA IPOrpaMMHOTI0 06CCHC‘{CHI/I$[;

1.6]- pa3BUTHE yMeHI/Iﬁ HCII0JIb30BaTh HH(bOpMaHHOHHLIe TEXHOJIOTUH IJIA PpCIICHUA MPUKIaIHBIX 3a4a4

1.7

2. MECTO B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI

Baox OII: b1.b

. e00BaHUA K NPeIBAPUTEILHO MOATOTOBK YAIOLIErocs:
2.1 TpebdoBa a 0l MOATOTOBKE 00yYaI0IIEroc

2.2 JuctunanHbl (MOXYJIN) U NPAKTHKH, JJ11 KOTOPHIX 0CBOCHUE JAHHOM TUCHUTIINHBI (MOAYJIs) HE0GX0MUMO KaK
npeaecTByOLIee:

2.2.1 |IInanupoBaHUE SKCIIEPUMEHTA

2.2.2 | KypcoBas HayyHO-HCcclenoBaTenbekas padoTa (4actsb 1)

2.2.3 |KypcoBas HayyHO-HCCIen0oBaTeNnbcKas padoTa (4acTh 2)

2.2.4 | Kypcosas Hay4HO-HCCIIEOBaTEeNbCKas paboTa (JacTs 3)

2.2.5 |Teopus BepoATHOCTEH U MaTeMaTU4ecKas CTATUCTUKA

2.2.6  |IIpou3BOACTBEHHAs NIPAKTUKA

2.2.7 |IIpennuruioMHas IpaKkTHKa

2.2.8 |IloaroroBka K mpoliexype 3aIIUTHI 1 3alIUTa BEITYCKHOM KBaNMH(HKAI[HOHHONW paboTHI

3. PE3YJIbTATBI OBYYEHMUA 11O JUCHUIIVIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHU
KOMIIETEHIIMUAMH

YK-1: Cnioco6eH ocyniecTBIsATh MOMCK, KPUTHYECKHIT aHAIM3 U CHHTe3 HH(OPMANNHU, YMEHHE AHATU3NPOBATH NMPoNecchl U
CHCTEMbI C HCMO/Ib30BAHHEM COOTBETCTBYIOLIUX AHATHTHYECKHX, BBIYHCINTEIbHBIX H IKCIIEPUMEHTAJIbHBIX METO/I0B,
NPUMEHSATh CUCTEMHBIIi MOAXO0/ /ISl pelieHUs MOCTaBJIeHHBIX 3a1a4

3HaThb:

VYK-1-31 Teopernyeckue OCHOBBI €CTECTBEHHOHAYYHBIX JIUCHUTUIMH

OIIK-2: CnocoGeH NOHUMAaTh NPUHIUIIBI PA60THI COBPEMEHHBIX HH(POPMALMOHHBIX TEXHOJIOIHI M MCI0JIb30BAThL X I
peLieHns 32124 NPogecCHOHANBHOM AeATeIbHOCTH, y4ACTBOBATh B IPOCKTHPOBAHHHU U Pa3padoTKe TEXHUYECKUX 00bEKTOB,
CHCTEM M TEXHOJOTHYeCKHX MPOIECCOB € y4eTOM IKOHOMHUYECKHX, IKOJOTHYECKHX M COMATBHBIX OrPAHNYeHU

3HaTh:

OIIK-2-31 ¢yraaMeHTaNbHbIC 3aKOHBI M Pa3ensl (PU3MKH, MATeMaTUKU, XMMUH 1 MEXaHUKH, COOTBETCTBYIOIIUH (HH3HKO-
MaTeMaTHYECKUH armapa

YK-1: CnocobeH ocyniecTBIsATh MOMCK, KpUTHYECKHiT AaHAIM3 U CHHTE3 HH(OPMANNH, YMeHHE AaHATHU3NPOBATH NMPOLecchl U
CHCTEMbI C HCMO/Ib30BAHHEM COOTBETCTBYIOLINX AHATHTHYECKHX, BBIYHCINTEIbHBIX H IKCIIEPUMEHTAJIbHBIX METO/I0B,
NPUMEHSATh CUCTEMHBIii MOIX0/ /ISl pelieHUs MOCTABJIEHHBIX 3224

Ymers:

YK-1-Y1 npuMeHATh TEOPETHUECKHE OCHOBBI €CTECTBCHHOHAYYHBIX JUCIUTUINH (MAaTEeMAaTHKH, GU3UKH U JIp.) IS pEIICHHS
MIPUKIIATHBIX 33724

OIIK-2: Cnioco6eH NoHUMAaTh NPUHIHUIIBI PA60ThI COBPEeMEHHbBIX HH(POPMALMOHHBIX TEXHOJOIHI M MCI0JIb30BATh X VIS
peLieHNs 32124 NPogecCHOHANBHOM AeATeIbHOCTH, y4ACTBOBATh B IPOCKTHPOBAHNHU U Pa3pad0oTKe TEXHUYECKUX 00bEKTOB,
CHCTeM M TeXHOJOTH4YeCKHX MPOIECCOB € y4eTOM IKOHOMUYECKHUX, IKOJOTHYCCKHUX U CONMATBHBIX OrPAaHUYeHU

YMmerh:

OIIK-2-Y1 BbIOMpaTh U NPUMEHSTH aJeKBATHBIA (HH3UKO-MaTEMAaTHUECKUH alapaT, MeTObl MAaTEMaTHIeCKOr0 U KOMIIBIOTEPHOTO
MOJIETUPOBAHUS

YK-1: Cioco0eH ocyniecTBIsATh MOMCK, KpUTHYECKHiT aHAIM3 U CHHTE3 HH(OPMANNHU, YMEHHE AHATH3NPOBATH NMPoNecchl U
CHCTEMbI C HCMOIb30BAHHEM COOTBETCTBYIOIINX AHATHTHIECKHX, BBIYHCINTEIBHBIX H IKCIIEPUMEHTAIBHBIX METO/I0B,
NPUMEHSITh CHCTEMHBII MOIXO0/ /Il pelieHHs MOCTABJIEHHBIX 3a1a4




Baanern:

YK-1-B1 HaBelkamu pa3paboTku HHOPMAIIMOHHBIX MOZENEH ¢ UCTIONb30BaHUEM crenuanu3upoBanHoro 110

OIIK-2: CnocodeH MOHMMATH MPUHIMIIBI PAGOTHI COBPeMEHHBIX HHPOPMALIMOHHBIX TEXHOJOTHI U HCI0JIb30BATH UX IS
peleHus 3a1a4 NpogeccHOHATBHOI 1eATeIbHOCTH, y4ACTBOBATH B IPOEKTHPOBAHNH U Pa3padoTKe TEXHHYECKHX 00bEKTOB,
CHCTeM M TEXHOJOTHYeCKHX MPOIECCOB C YYeTOM IKOHOMHUYECKHX, IKOJOTHYECKHX M COHATBHBIX OrPAHUYeHU

Baanern:

OITK-2-B1 HaBbIKaMHU MOCTPOCHUS (PU3HMUCCKUX H MATEMATHYSCKIX MOJEIICH U3ydaeMbIX TPOLIECCOB

4. CTPYKTYPA U COJAEP)KAHUE

Kox HaumenoBanue pa3aenoB u | Cemectp | YacoB | ®opmupyemsle | Jluteparypa | [lpumeuanne KM Brinoan
3aHATHSA TeM /BU]I 3aHATHS/ / Kypc HHINKATOPbI H 3L sieMble
KOMMeTeHI Uil pecypcebl padoTsl
Pazgen 1. OcHOBBI
AJIrOPUTMHU3ANMHU U
NMPOrpaMMHPOBAHUS
1.1 Mopuenu penieHus 1 4 VK-1-Y1 OIIK JI1.1 JI1.2 KM1
(hYHKIIMOHAIBEHBIX U -2-31 JI1.3J12.2
BBIUHCJIUTEIBHBIX 33/1a4. JI2.4 J12.5
Dranbl pelieHus 3a1a4 Ha J12.7J13.2
3BM. O0bekTHO- J3.5
OpUEHTUPOBAHHOE 21032
MIPOTpaMMHUPOBAHHUE.
OO0BbeKTHO-
OPUCHTUPOBAHHBIN 3bIK
nporpaMMupoBanus Lazarus.
OCHOBHBIE 3JIEMEHTHI OKHA
Lazarus. Tumst
NaHHbIX. /JIex/
1.2 OCHOBHBIE AITOPUTMHYECKHE 1 7 YK-1-¥Y1 OIIK JIT.1 J11.2 KM2
KOHCTpyKuuu. Peanuzanus -2-31 JI1.3712.2
TUIIOBBIX CTPYKTYP JI2.4 J12.5
anropuT™MoB. JIuHelHble JI2.7J13.2
OIIepaTopsl. Y CIOBHBIE J3.5
OIIepaTopBHl. 2122
SI3BIK OOBEKTHO-
OpPUEHTHUPOBAHHOTO
nporpamMmMmupoBanus Lazarus,
CTpyKTypa IporpamMMsl.
Hasnauenne ocHOBHBIX
kommoHeHToB Lazarus /JIex/
1.3 3HaKOMCTBO ¢ OOBEKTHO- 1 6 VK-1-Y1 OIIK JI1.1 J11.2 peanuszanus KM1 P1
OpUEHTUPOBAHHOU Cpeoit -2-31 JI1.3J12.2 Ppa3ITUYHBIX
Lazarus. [IporpammupoBanue JI2.3J12.4 BUJIOB
aJIrOPUTMOB JIMHEIHOMN JI2.5 uHTEepdeiica
CTPYKTYPBI JI2.7J13.2 (nporpaMMHBI
/J1a6/ JI3.5 i, ceTeBOM,
o1 [0JIb30BATEIIS
W p.)
1.4 3HAaKOMCTBO CO CTPYKTYpOi 1 6 VK-1-¥1 OIIK J1.2 peanu3anus KM2 P1
Cpebl MPOrpaMMHUPOBAHHUS -2-31 JI1.3J12.2 Ppa3ITUYHBIX
Lazarus. Co3nanue J12.4 J12.5 BUJIOB
npoctermmx Windows- JI2.7J13.2 uHTepdeiica
npuioxenuit /J1ao/ JI3.5 (TIporpaMMHBI
21 i, CeTeBOMH,
MIOJI30BATEIIS
u ap.)
1.5 [IporpammupoBanue 1 4 VK-1-Y1 OIIK JI.1 peanu3anus KM3 P2
aJTOPUTMOB -2-31 JI1.3J12.2 Pa3ITUYHBIX
pa3BeTBISIOLIECHCS J12.4 BHJIOB
CTpyKTypbl. OnepaTop JI2.7713.2 unTepdeiica
MHO>KECTBEHHOTO JI3.5 (porpaMMHBI
BbIOOpa /J1ab/ 21 i, CETEBOH,
MIOJIb30BATEIIS

1 1p.)




1.6 IIporpamMupoBanue 4 YK-1-¥1 OIIK JI1.1J11.2 peanuzanus P3
aJrTOPUTMOB -2-31 JI1.3J12.2 Ppa3IUYHbBIX
pa3BeTBISIOLICHCS JI2.3J12.4 BHJIOB
cTpykTypbl. Co3nanue JI2.5 uHTepdeiica
MPUIIOKEHUH B J12.7J13.1 (nporpaMMHBI
00bEKTHOOPUEHTUPOBAHHOM JI3.2 i, ceTeBol,
cpene 21 TIOJIb30BATEIS
Lazarus /J1a6/ u ap.)

1.7 IToaroroska K 3aIuTe 12 VK-1-Y1 OIIK JI1.1 J11.2 KM4,K | P1,P2,P
J1a00paTOPHBIX padOT IO -2-31 JI1.3J12.2 M3, KM 3
Teme "OCHOBBI JI2.3J12.4 2,KM1
aIrOPUTMU3ALINN U J12.5
nporpammupoBanus” /Cp/ JI2.7J13.1

J3.2
21
Paznen 2. Texnonoruun
NMPOrpaMMHPOBAHUS B
MathCad

2.1 3HAKOMCTBO C DJIEMEHTHI 6 YK-1-Y1 OIIK JIT.1J11.2 KM5
oxHa. Paborta B popmyrnsHOM -2-31 JI1.3J12.2
penakrope. YucneHnoe u J2.3J12.4
CHMBOJIBHOE BBIYMCIICHUS J2.5
3Hauennii B MathCad JI2.7J13.1
MathCad /JIex/ JI3.2JI3.3

31

2.2 3nakomcTBO ¢ MathCad. 4 YK-1-¥Y1 OIIK J1.1 peanu3arys KMS5 P5
Pa6ota B hopmMyIpHOM -2-31 JI1.3J12.2 Pa3THIHBIX
penakrope ¢ uaTepdericom JI2.3J12.4 BUJIOB
nosnp3oBarens /J1ad/ J2.5 unrepdeiica

JI2.7J13.1 (porpaMMHBI
JI3.2 J13.3 W, CeTeBOH,
21 24 MOJIb30BATEIIS
¥ JIp.)

2.3 Ornepatopbl YUCICHHOTO U 2 YK-1-V1 OIIK J.1 peanuzanus KM6 P6
CHMBOJIBHOTO BBIYUCIICHHS -2-31 JI1.3712.2 pa3INYHBIX
3HAYEHUH MPOU3BOJIHBIX U J12.3J12.4 BHUJIOB
uHTerpanos /J1ao/ J2.5 uHTepdeiica

JI2.7J13.1 (mporpaMMHEI
JI3.2 J13.3 i, CeTeBOH,
21 24 MOJIb30BATEIIS
U ap.)

2.4 Pemenue ypaBHeHuit B 4 YK-1-VY1 OIIK JI1.1 peanuzanus KM7 P7
cucreme MathCad ¢ -2-31 JI1.3J12.2 Pa3IHYHBIX
HCIIOJb30BaHHEM J2.3J12.4 BHJIOB
(hopMyIBHOTO U J2.5 uHTepdeiica
rpauIecKoro J12.7]13.1 (mporpaMMHEI
penakropos /J1a6/ JI3.2 JI3.3 i, CeTeBOH,

21 24 MIOJIb30BATEIIS
u 1Ip.)
2.5 Pemenue cucrem ypaBHeHUi 4 VK-1-VY1 OIIK JI1.1 peanuzanus KM8 P8
B MathCad /JTa6/ -2-31 JI1.3J12.2 Ppa3IUYHbIX
J2.3J12.4 BHJIOB
J2.5 uHTepdeiica
J12.7J13.1 (mporpaMMHEI
JI3.2 H, CETEBOM,
21 24 M0JIb30BATEIIS
u 1Ip.)

2.6 Brmonnenus nomanrae 4 VK-1-Y1 OIIK JI1.1 JI11.2 KM8,K
paboTHI 1O TeMe -2-31 JI1.3]12.2 M7
"TexHoa0rUK JI2.3 J12.4
[IpOrpaMMHUpPOBaHUS J2.5
MathCad" /Cp/ J12.7J13.1

JI3.2 J13.3

3154




2.7 IToaroToBka K 3amure 4 VK-1-Y1 OIIK JI1.1 J11.2 KM5,K
J1a00paTOPHBIX padOT IO -2-31 JI1.3J12.2 M6,KM
Teme "TexHonorun J12.3J12.4 7,KM8
IIPOrPaMMHUPOBAHHUSA J2.5
MathCad" /Cp/ J12.7J13.1

JI3.2 JI3.3
21 D4

2.8 CaMOCTOSTENEHOE N3YUYCHHE 9 YK-1-¥Y1 OIIK JI1.3J12.4 KM4,K
y4eOHOro MaTepuaa B -2-31 JI2.7J13.2 M5
AJIEKTPOHHOM KypCe: JI3.3J13.5
HNudopmaruka /Cp/ 22 24

2.9 IMonroroBka k 3auery /Cp/ 6 VYK-1-¥1 OIIK JI1.3J12.1 KM1,K

-2-31 J12.4 J12.6 M2,KM
JI2.7J13.2 3,KM4,
JI3.3 KM5.,K
22033 54 M6,KM
7,KM8
Pasgen 3. [loaroroBka k
KOHTPOJIbHBIM
MepONpUsITUSM U
BBINOJIHSIEMBIM padoTamM

3.1 O06beM yacoB 8 VK-1-¥Y1 OIIK
CaMOCTOSTEBHONW PabOTHI HA -2-31
noarotoBky k KM /Cp/

3.2 O0bem yacoB 14 VYK-1-¥1 OIIK
CaMOCTOATENbHON PabOTHI Ha -2-31
moaroToBky k BP /Cp/

Pasnean 4. Ilporpammuoe
obecneyeHne KOMIbIOTEpA.

4.1 [lonsarue cuctemHoOrO M 8 VK-1-Y1 OIIK JI1.3J12.1 KM16
CIIy’ke0HOro (CEpBUCHOTO) -2-31 J2.2 J12.4
MIPOrPaMMHOTO OOECTICUCHUS: J12.6
Ha3HaYCHHUE, BO3MOXKHOCTH, JI2.7J13.1
cTpykTypa. OnepanuoHHbIE J3.2
cucremsl. [TpuknagHoe 21
MpOrpaMMHOE 00ECTICUCHHE.

[Taker npuxnagHbIX
nporpamm MS Office u ux
Ha3HaueHue. TeKCTOBBIN
nporeccop MS Word.
Haznauenue, npuMeHeHne
JU1s1 00pabOTKU TEKCTOBOM
nadopmanun /JIex/

4.2 bazossie anementst MS Word 2 YK-1-Y1 OIIK JI1.3J12.4 peanuzanus KM16 P9
Co3zaHne TEeKCTOBBIX -2-31 J2.6 Ppa3IUYHbIX
JIokyMeHTOB. PaboTa ¢ J12.7J13.2 BUJIOB
TabIHIIaMU B TpadUIeCKUMHU J3.4 nHTepdeiica
obbexTamu. MS Visio. /J1a6/ €] (mporpaMMHEI

M, CETEBOH,
M0JIb30BATEIIS
u 1Ip.)

4.3 DopMyIbl B peIaKTOpE. 2 YK-1-¥Y1 OIIK JI1.3J12.4 peanuzanus KM18 P10
Co3znaHue CUCKOB U -2-31 J2.6 Ppa3IUYHbIX
oriasieHuii. BcraBka JI12.7J13.2 BHUJIOB
nmuarpamum /J1a6/ J3.4 uHTepdeiica

€ (mporpaMMHEI
i, CETEBOM,
10JIb30BATEIIS

u ap.)




4.4 OdopmieHne HayIHBIX paboT 2 YK-1-¥1 OIIK JI1.3]12.4 peammzarus | KM17 P11
0 YKa3aHHBIM TPEOOBAHUAM -2-31 J12.6 Ppa3IUYHbBIX
B peaakrope MS Word. /J1a6/ JI2.7J713.2 BUJIOB

J3.4 unTepdeiica
21 (nporpaMMHBI
i, CeTEBOM,
TIOJTL30BATEIIS
W 1p.)

4.5 BrlmonHenus noMariHen 16 VYK-1-V1 OIIK JI1.3]12.4 KM11,K
paboThI 1O TeMe -2-31 J12.6 MI2,K
"[IpuxnanHoe IporpaMMHOE JI2.7J13.2 M13
obecneuenue" /Cp/ J13.4

31

4.6 IToaroroBka K 3a1ure 14 VK-1-Y1 OIIK JI1.3]12.4 KM11,K
71a00paTOPHBIX paboT Mo -2-31 J2.6 M12,K
teme "TexHomoruu paboThI ¢ JI2.7J13.2 M13
tekctoM" /Cp/ J3.4

€)

4.7 CaMOCTOSITENTEHOE N3YUYCHHE 10 YK-1-Y1 OIIK JI1.3J12.4
y4eOHOTO MaTepHana B -2-31 JI2.7713.2
3JIEKTPOHHOM Kypce: 2202354
Wudopmaruxa /Cp/

Pazgen S. Cucremsl
00paldoTKH YK CI0BOI
uHpopmManuu

5.1 Haznauenue tabaumyHoro 9 VYK-1-¥Y1 OIIK JI1.3J12.4
npoueccopa. Onepanuu ¢ -2-31 JI2.6
nmarueiMua BMicrosoft Excel. JI12.7J13.2
Pa6ota ¢ Tabnunamu. ba3zer JI3.5
na”HbIX B Microsoft Excel. 21
Croco6s1 @opMaTHpoBaHUSL
nanHbIX. [Ipouenypa Ilouck
pemenus. /JIex/

52 bazoBbie anemenTsl Microsoft 6 YK-1-¥1 OIIK JI1.3]12.4 KM1 P1
Excel. Bemmonaenue -2-31 JI2.7J13.2
IIPOCTEHIINX OIEPaLUU C
nmauaeiMA B Microsoft Excel.

Pab6oTta ¢ popmymnamu B
Microsoft Excel. /J1a6/

53 Macrep ¢ynxuuii. Coznanue, 6 YK-1-¥Y1 OIIK JI1.3J12.4 peanuzanus
penakTUpOBaHUE U -2-31 J2.6 Ppa3IUYHbIX
(hopMaTHpOBaHHE JHArPAMM JI2.7J13.2 BUJIOB
B Microsoft Excel. Co3nanue 21 uHTepdeiica
6a3 manHbIx /J1a6/ (mporpaMMHEI

i, CETEBOM,
TIOJTB30BATENS
U 1Ip.)
5.4 Ces13b TabuI. CBOIHBIC 6 VK-1-Y1 OIIK JI1.3J12.4 peanuzanus KM13 P15
Ta0auiel /J1ad/ -2-31 J12.6 Pa3IMYHBIX
JI2.7J13.2 BUJIOB
€)! naTepdeiica
(mporpaMMHEI
i, CeTEBOM,
TIOJIb30BATEIIS
u p.)
5.5 Co3nanne 1 IpIMEHECHUE 6 VYK-1-¥1 OIIK JI1.3]12.4 peammzamus | KM14 P16
MakpocoB /J1a6/ -2-31 J12.6 Pa3THYIHBIX
JI2.7J13.2 BUJIOB
€] naTepdeiica
(nporpaMMHBI
i, CeTEBOM,
TIOJT30BATEIIS

u ap.)




5.6 YcnoBHoe popmaTupoBaHHUE. 2 YK-1-¥1 OIIK JI1.3]12.4 peammzanua | KMI1S5 P17
IMowuck penenus /J1ad/ -2-31 JI2.7J13.2 Pa3TMYIHBIX
o1 BUJIOB
unTepdeiica
(nporpaMMHBI
i, CeTEBOM,
TIOJTb30BATEIS
u ap.)
5.7 3amaHue 1S BBIMOJHCHUS 2 VK-1-¥Y1 OIIK JI1.3J12.4
JIOMaIrHed paboThl 1Mo TeMe -2-31 J12.6
"HUcnonp3oBanue TabIMIHOTO JI2.7J13.2
IpoLeccopa B peleHU 21
npuKIagHbIX 3a1a4d" /Cp/
5.8 [ToaroroBka k 3anure 2 YK-1-Y1 OIIK JI1.3J12.4
71a00paTOPHBIX paboT Mo -2-31 J2.6
teme "TabmuuHbIi JI2.7J13.2
npoueccop MS Excel" /Cp/ 31
5.9 CaMOoCTOSITeNTbHOE U3YUYCHHE 2 YK-1-Y1 OIIK JI1.3J12.4
y4e0HOro MaTepuaia B -2-31 J12.6
3JIEKTPOHHOM Kypce: JI2.7J13.2
Wndopmaruxka /Cp/ 21 24
5.10 |Ilomroroeka k sk3ameny /Cp/ 2 YK-1-¥Y1 OIIK JI1.3712.4
-2-31 JI2.7J13.2
3154
5.11 | Ox3amen /Cp/ 2 VYK-1-¥1 OIIK JI1.3712.4
-2-31 JI2.7J13.2
24
Pazgen 6. IloaroroBka k
KOHTPOJbHBIM
MepONpUSITUSM U
BBINOJIHSIEMBIM padoTam
6.1 O06beM yacoB 2 YK-1-V1 OIIK
CaMOCTOSATENBHON PabOTHI HA -2-31
noarorosky k KM /Cp/
6.2 O0beM yacoB 2 VK-1-Y1 OIIK
CaMOCTOSTEbHOW PabOThI HA -2-31
nmoroToBky k BP /Cp/
5. ®OHJ OLIEHOYHBIX MATEPUAJIOB
5.1. KoutpoJibHble MeponpusiTis (KOHTPOJIbHasi padoTa, TecT, KOJUIOKBUYM, 9K3aMeH M T.I), BONPOCHI A5
CaMOCTOSITeIbHOM NMOATOTOBKHU
Kon KontponbsHoe {[ﬁ{of}fﬂeMme B
KM MeponpHTHE AMKATOPBL OTIPOCHI ISl TIOATOTOBKH
KOMITETEeHITA ]
KM1 KontponbsHbie Kaxkne xonnenmuu nexat B ocHoBe OOI1? Uto Takoe HacliemoBaHue,
BOIIPOCHI HHKancymsws 1 nomuMopdusm B OOIT? [lepednciure 371eMeHTH OKHA
Lazarus u nx Ha3HadeHnue. Kak 3a1aTh 3Ha4eHNE CBOHCTB KOMITOHEHT?
Kaxk cozpats mpouenypy peakiuy Ha Ha)kaTHe KHOTIKU, IIOMEIEHHOM Ha
(dhopmy? Kak BeiBecTH TeKCT Ha popme? Kak cOXpaHUTh MPUIOKEHUE?
Kaxk 3amyctuts co3nansoe npunoxenue? C KaKUMU pacIlIUPEHUSIMU
co3/1at0TCs (aiiiIbl MPU COXPAHEHUH MPUITOKEHUS?
KM2 KonrtposnbHsie IlepeuncnuTe OCHOBHBIE IPOCTHIE TUIIBI JaHHBIX. UeM oTiHyaroTcs
BOIIPOCHI 2 JIaHHbIE LIEJIOT0 U BELECTBEHHOI0 TUIOB? JIJIs uero B mporpaMmme

ucnoip3yeTcs pazaen var? [IpuBenure npuMep OMUCAHUS TIEPEMEHHBIX.
Kak o603Ha"aeTcs U A7 4ero UCIOB3YeTCs ONepaTop MprUCBauBaHUs?
Jlns dero npenHasHadeHsl oneparuu div, mod? [IpuBeauTe mpuMepsl.
Kak 3ammcath Ha si3b1ke Pascal Beipaxkenus? [lepeuuncinte
KOMITOHEHTBI, KOTOPBIE HCIIOIB3YIOTCS ISl BBO/IA U BEIBOJIA TAHHBIX,
JUIS pacroioxkeHus: Haanucu Ha popme. OObsSCHUTE Ha3HAYCHHE
¢yuxnuii StrTolnt, StrToFloat, IntToStr, FloatToStr? TTosicaute
Ha3Ha4YeHHE KAKIOU CTPOKHU MPOILEAyp B ynpaxHEHHUIX 1-3.




KM3

KonTpoibHbie
BOIPOCHI 3

Uro mpencTaBiseT co0oil BeTBICHUE KaK aATOPUTMHUIECKas CTPYKTypa?
Iepeuncaure onepanyuy OTHOLIEHUS U IOTHYECKUE ONEpaLiny.
[TpuBeauTe MpUMeEpH! HX UCIIONB30BaHUSA B Tporpamme. [lepednciure
JEUCTBHSA, peaTn3yeMble IIPH BBHITIOJIHEHUH yCIOBHOTO OIIEpaTopa B
nporpamme. Kakue Buzpl ycnoBHoro oneparopa IF cymectByior? B
KaKMX CITy4asix PUMEHSETCs CoKpaleHHas ¢popma oneparopa IF? B
KaKuX CIIydasx MpuUMeHseTcs oHas popma omeparopa [F? Kak
OpTaHM30BaTh Pa3BETBIICHNE BEIYMCICHUIN: a) HA IBE BETBH; 0) HA TpU
BeTBU? [ln1s1 yero ucnonb3yercs coctaBHoi oneparop? IIpusenure
npumep. Kak B mporpamMMe MOKHO HCIOTE30BaTh KOMITOHEHT
CheckBox?

KM4

KonTpoinbHbie
BOIIPOCHI 4

Korna ncrnone3yercst onepaTop MHOXKeCTBEHHOTO BbIOOpa? Kakos
(dopmar 3ammcH onepaTropa MHOXKECTBEHHOTO BbiOopa? Kak
MHO>KECTBEHHBII BEIOOpP MOYKHO ITPEICTABHUTH B BUJIE OJIOK-CXEMBI?
Korma ucnone3ytorcst komnonentsl ListBox, Memo, RadioGroup?
HazoBure anements! okna MathCad. Kak npousBoaurcs mporecc
BeruucyieHunst B MathCAD? YeM OTJIMYAIOTCS 3HAKK ;= U = NIPH
OpraHu3aluy BeluuciaeHui? PasindaeT mu cpena 3ariaBHble U
nponucHsle Oyksbel? Korna ucnons3yercs onepatop cymmsl? It kakoit
LEITH B 33JJaHUU 2 UCTIONB3YIOTCS 3HAU€HHs IEPEMEHHBIX N U X?

KMS5

KontponbsHbie
BOIIPOCHI 5

Hazosute snements! okaa MathCad.

Kak npounsBoaurcs nmponecc Beraucienus B MathCAD?

UeM oTAMYAIOTCS 3HAKH = U = IIPH OPTaHMU3AIMU BEIYUCICHUH? 4
Pasznuuaer nau cpena 3ariaBHbIe U IPONHCHBIE OYKBBI?

Korpa ucnons3syercs oneparop cyMMs1?

Jl1 xkakoli 1ieny B 3aJaHUU 2 UCIIOJIb3YIOTCS 3HAUEHUS IIEPEMEHHBIX N U
x?

KM6

KontposnbHeie
BOIIPOCHI 6

Omnuumre NpoLeaypy HaX0XKIEHHs TPOU3BOAHON QYHKINH U
HPOU3BOIHOM (YHKIMHU B TOUKE. B kakoM BHzE NpeAcTaBIsAIOTCS
Pe3yNbTaThl HAXOXKACHHS 3HAUCHNI HEOIPEIEICHHOTO H
oIpeneIeHHOTo HHTerpanoB? Kak ynpocTuTs BeIpakeHue?

KM7

KontposnbHsbie
BOIIPOCHI 7

Kaxk 3amath pamxupoBaHHyI0 nepeMeHHyto? Kakum obpazom
ocyIIecTBIsIeTCsl HocTpoeHue rpaduka GpyHkun? Yro npeamnonaraer
(opmaTtupoBanue rpaduka Gpyaxun? Kak rpadux pyHKIMN moMoraer
HaWTH KOpHU ypaBHeHus? Kakas QyHKIus npuMeHsercs s
HaXOJK/ICHUSI KOPHEH ypaBHEHUs?

KMS8

KontponbHbie
BOIPOCHI §

Kakue oneparuu BbmosnHIMBl HaJ MaTpuiamu? Kakue onepanuu
HEOOXOIMMO BBIITOJHHUTS JUTST HAXOXK/ICHHS PEIICHUI CHCTEMBI
HEJIMHEWHBIX ypaBHEeHUN? J{71s1 4ero npeaHa3Ha4aeTcs KI04YeBO€E CI0BO
GIVEN u ¢ynxius FIND? Yto o3HauaeT onepaTtop "BBIHYKIECHO
0bITh"? Kaknumu crmoco0aMu MOKHO PELINTh CUCTEMY JIMHEHHBIX
ypaBHEHUNA?

KM9

KonTposbHsbie
BOIIPOCHI 9

Iepeuncnure ocCHOBHEIE 371eMeHTHI OkHa Microsoft Excel.

Kaxk onpenensiercs aapec sueiiku u agpec 0i1oka?

IMepeuncnure nHGpOpMaNNOHHBIC YPOBHH siueek Excel u
MPOKOMMEHTUPYHITE KAXKIBIA YPOBCHb.

ITepeuncnute ciocoObI BeIAENEHHS sTaeeK, OJI0KOB sueek. 5 Kak
BBINOJIHSETCS ONepaLus “ aBTO3al0JIHEHUE

KM10

KontposnbHbie
Bornpockl 10

[epeuncnure BUIBI afpecanuu sueek. YeM oHM OTIIMyaoTes?
B xaxoii cutyanuu UCTIonb3yeTcs KaKAbIA BH] agpecariin?
UYro npennonaraet ¢popMaTHpOBaHUE TaOIUI?

Kaxk BeImonHUTE 3a1uTy AaHHBIX B Microsoft Excel?

Kak ycranaBnmuBaercst ¢opmar uncia B Excel?

Kak co3nate monmp3oBaTensekue GopMaTe?

Jns wero mpenHasHaueH MacTep QyHKIuit?

ITepeunciaure HEKOTOPBIC U3 HCIIOIb30BAHHBIX (QYHKIUH 1 UX
Ha3Ha4YCHHE.

KM11

KoHnTposbHbIe
Bompocsl 11

[Tepeuncaure Tanbl NIOCTPOSHUS AUATPAMMBI?

13 KakuX 3JIIEMEHTOB COCTOUT JHarpaMma U Kak X J0OaBHTh
(ynmanutp)?

Kak BbinonHsieTcst ©3MEHEeHre THIa Juarpammsbi?

Kak nocTpouts coBMeneHHbIe rpaduKu?

IIpuBenute mpuMepsl 3a7a4 sl TOCTPOSHHS KPYTOBOW AUArpaMMbl,
THCTOTPaMMBI M JINHEHHOTO rpaduka.




KM12

KonTpoibHbie
BOIpOCHI 12

Kaxk opmupyercs ctpykrypa 6a3bl JaHHBIX?

Kaxk BBINONIHUTE COPTHPOBKY NaHHBIX? [IpuBeauTe npumep.

Jast 4ero ucnonb3yoTcest koMauapl OuiibTp U J{OMOIHUTETBHBIN
¢unsTp? B wem nx ommane?

Kak nozBecTH IpoMeXyTOUHbIE M KOHEYHBIC UTOTH B 0a3aX JaHHBIX?
Kak pabotaetr pynkius [TIPOMEXYTOYHBIE UTOI'U(), nuis yero ona
npeaHa3HayeHa?

KM13

KonrtposnbHseie
Bompock 13

Jiis 4ero mpeHa3HAYEHBI CBSA3U MEXITY JTUCTaMU KHUTH?

Kaxk cozparoTes cBs3u MeXAy TUcTaMu U (aitnamu?

JI71s 4ero mpuMeHsIeTCSl MHOTOOKOHHBIN peknuM?

Kax co3nartek cBOHYIO TabmHIy?

Jiis1 uero npeaHa3HAuYEHBl CBOJHBIE TaOIHUIIBI?

Kak oToOpaaroTcss ©3MEHEHHUS B CBOTHON TAOJIHUIE U B CBSI3aHHBIX
Ta0JIHIax MPY U3MEHCHUH B HCXOIHOH Tabimie?

Kak mpousBoanTCst rpynImupoBKa 10 1aTaM B CBOJHBIX Tabnuiax?
Kaxk B ntoxkyment Microsoft Word BcTaBuTh Tabmuily, CO3AaHHYIO B
Microsoft Excel?

KM14

KontponbsHbie
BOIIpOCHI 14

C Kakoii LENbI0 CO3al0TCsI MAKPOCHI?

Kak coznaercst makpoc?

B gem oTnmune Makpoca ¢ aGCOMOTHBIMHU CCBIIKAMH OT MaKpoca C
OTHOCHUTENBHBIMH CCBUTKAMU?

Kak nepenmenoBaTh Makpoc?

Kax Ha3Ha9MTh MakpOCy KIaBUIIY OBICTPOTO BBI30Ba?

Kak Ha3zHayaeTcss Makpoc rpapuueckoMy 00bEKTY, PACIOI0KEHHOMY
Ha pabouem nucte Excel?

Kak ynanuts makpoc?

KM15

KoHnTposnbHsbie
BOIMpPOCHI 15

Jlns gero nmpenHa3HaueHa KOMaHIa « Y clIoBHOE (hopMaTHpoBaHUe»?

B xakoii mocienoBaTeabHOCTH BBIONHSIOTCS ASHCTBUS IPU CO3aHUN
YCIIOBHOTO (hOpMATHPOBAHUSA?

s wero npennasnavensl Gysakipn EOLL, EOIIMBKA, EH/I?

s uero npenHazHadeHa komanaa «Ilouck pemeHus»?

B xaxoii moce10BaTeIbHOCTH BBINOJHIIOTCS ACHCTBUS IJI IIOMCKA
peLIeHNH 10 3aJIaHHBIM yCIIOBUSIM?

KM16

KonTposnbHbIe
BOIIPOCHI 16

[Tepeuncnute OCHOBHBIE BO3SMOKHOCTH TEKCTOBOTO pelakTopa
Jlns gero nmpeqHa3HauUCHA MUHH-TIAHENIb HHCTPYMEHTORB?

Jlns uero nmpegHa3HAuYEHbI PEXUMBI IPOCMOTPA JJOKYMEHTOB?
Iepeuncaure mpaBuia BBOJA TEKCTA B TEKCTOBOM PENAKTOPE
Kax BBIIETISIOTCS 3I€MEHTHI TeKCTa?

UYro nozapa3ymeBaeTcs MoJ| pelaKTuPOBaHHEM TeKCTa?

Yro nonumaercs 1noj GopMaTupoBaHUEM TeKcTa?

KM17

KontposnbsHbie
BOINpOCH! 17

Kak ycTaHOBUTBH apamMeTpbl CTpaHULIbI?

Kak nponymMepoBaTh CTpaHHILIbI?

Kakue BUIBI CTIMCKOB-TIEPEYHCICHUN HCTIONB3YETCS B peAakTope?
Onuuute cnocoObl co31aHusT TabIHIL

Kax BBITIOTHSAETCS] COPTUPOBKA JAHHBIX B TaOHIIE?
OnummTe nporecc OpraHu3alry BEIYUCICHUH B TabIHIax
Kaxk npousBecT BcTaBKy pUCyHKa?

Kak ocymiecTBUTh BCTaBKy CHELIMAIbHBIX CUMBOJIOB?

Kax BBITIOTHUTH IPOBEPKY MPABOMTHCAHUSA?

s uero ucnonesyercs Tezaypyc?

[ 4ero UCmosb3yoTCsl KOJIOHTUTYIIbI?

KMI18

KontponbsHbie
BONpOCH! 18

OnumuTe nporecc co3nanus GopMys B peIaKTope.

Kak co3nath criucok Tabauim?

OmnumuTe nporece CO3AaHus JuarpaMM Ha OCHOBE Ta0IuI 1 6e3
Ta0JINL]

OnummTe NpoIecc Co3aHus OTJIABICHHUS (aBTO OTJIABJICHUS)

Kaxk 1 kor1a ncnobp3yeTcst OTHOBpEMEHHAs paboTa ¢ HECKOJIIbKUMH
JIOKyMEHTaMH

5.2. Ilepeuens padoT, BHINOJIHSIE

MbIX o gucuumiune (Kypcosast padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, I1P u T.11.)

Kon
paboTsI

HasBanue
padoThI

[IpoBepsiemblie
WHIUKATOPBI
KOMIIETeHIIUH

Conep:xaHue paboThI




P1

JlabopaTtopHast
pabota

Lens paboTHI: M3YUUTH CTPYKTYPY Cpeabl mporpaMMupoBanus Lazarus
Y Hay4YHUThCs co3/aBaTh Windows-npHiIoskeHus. 3aJaHus BBIOJIHSIOT B
cpeze, pacroiaraiT Ha popMe KOMIOHEHTHI - KHOIIKH, TEKCT, 3aaf0T
PEaKITHIo Ha COOBITHS IPOTpaMMHPYIOT. Pa3paboTaiite mpuiioxeHue,
KOTOPOE COJEPIKHT CIIEYIOIINE KOMIIOHEHTBI C COOTBETCTBYIOIMMH
peakuusiIMU Ha COOBITHE: - ITPOrpaMMa, P BHIOOPE COOTBETCTBYOLIEH
KOMaHJTHO} KHOTIKH, H3MEHSET coiepKaHie HaamucH « KoMmpioTepHEIe
TexHonorum» Ha «H(pOpManMOHHBIE CHCTEMBI»; - IIPH BBIOOpE
COOTBETCTBYIOIEH KOMaH/JHOW KHOIKH, BBIBOJAUT COOOLIEHHE
«IIporpamma OyneT 3akpbITa» 3aTeM 3aBepIIaeT padboTy MPOrpaMMEL; -
IpH BEIOOPE COOTBETCTBYIOIICH KOMaHIHOM KHOIIKH, MEHSET IIBET
(hopmbl Ha TOTy0Oii, 3eIeHBIH, KpacHBIH; - IPU BEIOOpE
COOTBETCTBYIOIEH KOMaH/JHON KHOIKH, BBIBOAUTCS COOOIICHHUE
YCIIOBHS 33]]a9H HJIH 33J]aHHe (MaTeMaTHIeCKOH, (PU3NIECKON W
3aHHMAaTEeNbHOM), KOTOPOE Hy>KHO BBIIIOJIHUTH ITOJIB30BATENIO 3TOTO
HPHIIOXKCHUS; - IPH BEIOOPE COOTBETCTBYIOIICH KOMAH/IHOH KHOIIKH,
MEHSIET BUJI OTOOPaKCHUS PaMKH ITaHENN «BBIMYKIIAs, «BIABICHHA,
«OTCYTCTBYET»; - BEIBOJUT COOOIICHNE O HA3HAYCHNH KOMIIOHEHTOB
NPH IEeTYKE MBIIIH Ha JAHHOH KOMITIOHEHTE (17151 KHOIIKH U ITaHeIH); -
IpH BBIOOPE COOTBETCTBYIOIICH KOMAH/IHOM KHOIIKH, BEIBOJUT
coo0mmenne 06 aBrope nporpaMMsl. MHTepdetic mporpaMMel TOKEH
OBITH KPACHBBIM, CTETHYECKU KOM(DOPTHBIM [T TOJIB30BATENS, PUDT
JIOJDKEH OBITh YNTaeMBIM (HE MEJIKMM ), IPOrpaMMa JI0JKHA ObITh
MPOTECTHPOBAHA.

P2

JlabopaTopHas
pabora 2

Ilens paboTHI: HAYIHUTHCS IPOTPaMMHIpPOBaTh B Lazarus 3amaun
JIMHEHHOU CTPYKTypsl. IIporpaMmmupoBanue 3a1a4 JIMHEHHOM
CTPYKTYpHI TpeOyeT 3HaHHs OCHOBHBIX TUIIOB JJaHHBIX, ONepaLuil U
¢yHKIMH X 00paboTKU. Pa3MeniatoT KOMITOHEHTHI Ha ()OpME U 3a/1af0T
WX CBOMCTBA, 00pabaTeiBaroT coObiTHs. 3ananue 1. CocTaBUThH
aITOPUTM U IpOrpaMMy AJIS pelleHus 3a1a4d. B 1aHHOM 3agaHuu
HOMEp BapuaHTa ONpeJelseTcs o HoMepy KoMmIbloTepa. Bee
MPWIIOKEHUS JJOIDKHEI OBITH IIPOTECTHPOBAHEL. TecTOBBIE 3HAYCHUS
3aHecuTe B TeTpaib. 1.1. OOMEHATh 3HAYCHUS IBYX MEPEMEHHBIX,
UCTIONB3Ys TPEThIO NepeMeHHylo. 1.2. CocTaBbTe mporpaMMy, KOTopast
OIIPEIEIUT pa3Mep CIauH IOCTIe MOKYITKH B Mara3uHe HEKOTOPBIX
TOBapoB (HAUMEHOBaHKE TOBapa MPHIyMalTe CaMOCTOSTEIIFHO): TOBAP
1 croumocTsIO a pyo., TOBap 2 CTOMMOCTHIO b py0., ToBap 3
CTOMMOCTBIO ¢ py0. VicxonHas cymMMa, BEIJeJIEHHAs Ha BCIO TTOKYNKy d
py0. B ciydae HexXBaTKu JA€HET cava MOMyYUTCs OTPHUIATEIBHOM. 1.3.
JlaHBI CTOPOHBI TPEYTONBHUKA: a,b,c. BEIMHCIUTH KOCHHYCHI YTTIOB 110
TeopeMe KOCHHYCOB: c2=a2+b2-2a-b-cos(a). [IpoBeputs ycioBue
CYIIECTBOBAHUS TPEYTOJIFHUKA IT0 TpeM cTopoHaMm. 1.4. JlaHs
KOOpPAWHATHI AUArOHAIHN MPAMOyTonbHIKA. Haifti ero mromans. 1.5.
TpeyronbHUK 3a1aH KoopAuHaTamu BepumH (x1;y1),(x2;y2), (x3;y3).
Haiitu mmomans TpeyronbHuka (Mcnonb3ys dpopmyny ['epona). 1.6. Jlan
MWIMHJP, C 33IaHHBIM PaJInyCOM OCHOBaHHMS I M BbICOTOM h. Haiftn
obbem mumuHApa. 1.7. Jlano Tpex3HauHoe uncio. HalTu B HeM uncio
TBICSY, IECATKOB M eAuHUIL. 1.8. HaiiT nepumerp u miomans
TPSMOYTONEHOTO TPEYTOJIEHHUKA, €CJIM JTAHBI JJIMHBI €T0 KaTeTOB a | b.
1.9. lanbl ABa HEeHyNEBbIX uucia. HaliTu ux cyMMy, pa3HOCTb,
npousBeneHue u yactHoe. 1.10. Beectu 1By3HauyHOE YUCIIO a.
IMTomensrs nu¢ps! uncia Mmectamu. 1.11. Jlana Macca B KMIorpaMMax.
Haiitu 4yncno nonHelx LeHTHEPOB B Hell. 1.12. JlaHo paccTosiHNE B
carTUMeTpax. HaliTi 4mciIo moaHEIX METpoB B HeM. 1.13.*
ITons3oBarens BBOAUT yncio. [IpoBepuTh ABIAETCS JIX OHO
cumMmeTpudHbIM. 1.14.* Tloap30BaTeNh KYIUII OMIIET C MECTU3HAYHBIM
HOMepoM. [Iporpamma 10KHA TIO3BOIHUTE TPOBEPUTH SIBISETCS JIH
6uner cuacTiuBbIM. 1.15.* Tlonp30BaTens BBOAUT TPH yIiia
TpeyronbHuKa. [Iporpamma npoBepsieT CyIecTBOBaHHE TAKOTO
TPEYTONBHIKA TI0 TPEM 3HAYEHHSM €TI0 YIJIOB M ONPEIeNsIeT ero BUI:
OCTPOYTOJIBHBIN, TYHOYTOIBHBIMN, IPSIMOYTOJIBHEIH, paBHOOEIPEHHBIH,
PaBHOCTOPOHHUH




P3

JlabopaTtopHast
pabota 3

Lens pabOTHI: HAYYUTHCS UCTIONB30BATh B IPUIOKEHUU CTPYKTYPY
BeTBiieHuE. 3aganue 1: CocTaBUTh MPpOrpaMmy ISl BBIYUCICHHS
KBaJIpaTa M MOIYJIA Ynciia. B 3ToM ynpakHeHHH Hy)KHO HAyIUTHCS
ucnons3oBaTh komnoHeHT CheckBox. 3aganue 2. CoctaBuTh O6110K-
cxeMmy M nporpammy. JlaHo BeriectBeHHOe yucio X. s QyHkumm,
MpeCTaBICHHON TrpadukoM B Tabmawuie 3.5, Beraucauth y=f(x). 3ananue
3. CocTaBUTH OJIOK-CXEMY H IIPOTpaMMy UIS 3aa9H, COOTBETCTBYIOIICH
BalleMy BapuaHTy, Tabmuma 3.6. 1 IIpoexr Lazarus mpeacrasisier coboit
CBOOO/HYIO cpelly ObICTpOi pa3paboTKH NPOrPaMMHOI0 00ECTIeUeHNUS
Juts kommisatopa: 1. Java; 2. FreePascal; 3. Cut+; 4. VisualBasic. 2
KpoccmnatdopmerHOe mporpaMMHOe 00€CIIeYeHUE — 3TO IPOrPaMMHOE
obecnieuenue, paboratouiee: 1. Ha oIHOHN anmapaTHOH miIatdopme u/uim
OIIEPALOHHOM cUCTEME; 2. Ha IBYX alapaTHBIX IIaTGopMax H/UiIH
OIIePAIIMOHHBIX CHCTeMax; 3. Oojee yeM Ha OJJHOH armapaTHON
miaTdopme W/uau onepanuoHHoO cucreme; 4. Goee yeM Ha ABYX
anmapaTrHbIX IIaTGopMax 1/UiM ONePaLOHHBIX CUCTEMaXx. 3
BusyanbHble 1 He BH3yaJIbHbIE KOMIIOHEHTHI IIPOTPaMMBI HAXOISTCS B
okHe: 1. Pemakropa xona; 2. Macnexropa 00bexToB; 3. [TamuTpsr
KOMIOHEHTOB; 4. IIpoektupoBiuka Gopm

P4

CamocrosiTensHas
pabota

1 ITpoekt Lazarus npezcraBisieT co00i CBOOOIHYIO cpery
OBICTPOI Pa3padOTKH IMPOTPAMMHOTO 00ECIICUSHHUS JUTS KOMITHIATOPA:
1. Java;

2. FreePascal; 3. Cu++;

4. VisualBasic.

2 KpoccmmarhopMeHHOE porpaMMHOE 00ecTIedeHIe — 3TO
mporpaMMHoe obecrede Hre, paboTaroree:

1. Ha ofHOM ammapaTHOH mIaTGopMe W/IITH ONEPAIMOHHOMN
CHUCTEME;

2. Ha IByX alapaTHbIX MIaTGOpMax v/WUid OMEePAHOHHBIX
CHCTEMaX;

3. O6oJiee YeM Ha OJIHOH ammapaTHO# athopMe u/uin
OIIePaIIMOHHOH CHCTEME;

4. 6ornee yeM Ha JBYX alIapaTHBIX IIAT(HOpPMAX W/HITH
OIEPAIIMOHHBIX CHCTEMAaX.

3 BusyaibHble U HE BU3yaJbHbIE KOMIIOHEHTHI ITPOTPAMMBI
HAXOJISTCS B OKHE:

1. Penakropa xona;

2. lHCTIeKTOpa OOBEKTOB;

3. [TamuTphl KOMITOHEHTOB

4. IpoexTupoBIuKa hopMm

P5

JlabopaTtopHast
pabota 4

Lenp paboTHI: MO3HAKOMUTHCS ¢ BO3MOXKHOCTAME cpeabl MathCad,
MPUOOPECTH HABBIKK PabOTHI B OopMyIbHOM penakTope Mathcad.
VYnupaxuenue 1. Haitnute pebpo Ky0a, paBHOBEIHMKOTO Mapy, TUIOMAIb
MOBEPXHOCTH KOTOPOTO PaBHA ILIOMIAH OOKOBOI MOBEPXHOCTH
IPSIMOTO KPYTOBOT'O KOHYCa, Y KOTOPOT'0 BBICOTa BJIBOE MEHBIIIE, YeM
JuTHHA oOpa3yromieit. O0beM 3TOro KoHyca paseH 1. YnpaxHeHue 2.
Boruncnenue cymmsl U npousBeneHus psja. 3ananue 1. Berancnure
3HAYEHUS] CYMMBI M IPOU3BEACHUS psijia. 3aiaHie BEIOUpaeTCs U3
Tabxumpl 1.1 B COOTBETCTBHM C BApUAHTOM. B TEKCTOBOM KOMMEHTapUH
TPUBEINTE HOMEP BapHaHTa M (HOPMYITHPOBKY 3aaHUS, KaK
npesacTaBIeHo Ha pucyHke 1.1. 3aganue 2. Beraucnnute 3HaUCHUS CyMM
u npousBenenuil. B s n=10 u x = 5. [locne BbIUMCIEHN H3MEHHUTE
3HayeHue X =— 0.5. Pe3ynbTar 10/KEH coJepKaTh J1Ba 3HaKa [0cie
JIECATUYHON TOUKH.

P6

JlabopaTopHuas
pabota 5

Ienb paboThI: HAYYHUTHCS pabOTATh C CHMBOJIBHON MaTEMAaTUKON B
cpene MathCAD. Yopaxuenue 2.1. Haliaurte 3HaueHrne NpoOU3BOAHOM
¢ynknuu B Touke X0 =2. Ynpaxuenue 2.2. BerauciuTe mporu3BoIHYyIO
(hYHKIIMU TPEICTABUTh B CHMBOJILHOM BHJIe. IHAMBHyTbHBIC
YCIIOBHS IS BEITIOJTHEHHS 3alaHUI IpUBeeHH! B Tabmune 2.1. 3aganue
1. Beruucnute npou3BoAHyI0 GyHKIMH. 3aganue 2. Boraucnure
3HauY€HUE OIpe/IeJICHHBIX HHTETpasIoB. 3afanue 3. Boruncnure
3HauUEHUE HEOIpeIeJICeHHOTo nHTerpana. 3aaanue 4. Haiinure 3Hauenue
npou3BogHON QyHKIHHK f(X) B Touke X0. 3amaHus Mo BapuaHTaM
NPUBEICHBI B Ta0NULE.




P7

JlabopaTtopHast
pabota 6

Tema: Pemenue ypasuenuit B cucreme MathCad ¢ ucrnons3zoBanuemM
(hOopMyITBHOTO U rpaUIECKOr0 PeIaKTOPOB

Llens paboOTHI: H3yYUTh METOANKY PEIICHHs YpaBHEHHUH B cperie
MathCad.

VYupaxuaenue 3.1. Haiinute KopHU ypaBHEHUS

3anmanue 1. Haligure kopau ypaBHeHuit. OTnenute rpaduvaeckd KOpHH
ypaBHEeHHA Ha ipomexyTke [-10; 10] unu Ha MpoMexyTKe, yKa3aHHOM B
3aJJaHNH, U YTOUYHHUTE UX, UCTIOIB3Ys QYHKUHIO root. Ecian mpomexyTok
[-10; 10] He Bech MPUHAAICIKUT 0OJACTH ONIPEACIICHHS YPaBHEHNS,
YMEHBIIIHNTE €ro 0 IIPHEMIIEMBIX pa3MepoB. 3a1aHHe BEIONPACTCS 110
tabmume 3.1.

P8

Jla6opaTtopHast
pabora 7

Tema: Pemenne cuctem ypasaenuit B MathCad. Llens paGoTsr:
MOMTYYUTh HaBBIKU PEIIEHUS] CUCTEM JMHEHHBIX U HEIMHEHHBIX
ypaBHeHHH ¢ momormbio MathCad. Ynpaxuenue 4.1. Pemute cucremy
JIMHEHHBIX ypaBHEHNH MaTPHYIHBIM CIIocoO0M. YrpakHeHue 4.2.
Pemmre cucremMy InHEeHHBIX ypaBHeHU. [Ipu pemennn Oyaem
ucnoib3oBath GyHkimio find(). 3amanue 1. Pemure cucteMsr
JMHEHHBIX 1 HeNMMHEHHbIX ypaBHeHui B MathCad. 3ananue
BbIOMpaeTcst U3 TaOIUIBI C BApHAHTAMHU 33aJaHUH.

P9

JlabopaTopnas
pabora 8

3HAKOMCTBO ¢ 0a30BBIMHU 3JIEMEHTAMU TEKCTOBOIO peaaxkTopa.
COSZ[EIHI/IC N pE€OAaKTHUPOBAHUEC TEKCTOBOTO JOKYMCHTA. HSy‘{I/ITL
npaBujia (I)OPMI/IPOBaHI/I}I AOKYMCHTA B pE€AaKTOpE. praBHeHI/Ie BHUIOM
TMEYATHBIX TOKYMEHTOB. cDOpMaTI/IpOBaHI/Ie CHMBOJIOB, TCKCTA.

P10

Jla6opaTtopHast
pabora 9

Pa6ota ¢ Tabnumamu u rpaduueckumu oobexkTamu. Opdorpadus.
Pa3merka crpanunsl. Kononturyisl. Co3gannue CIIMCKOB,
penakTupoBaHue U (opMaTHpoBaHUE TaOnuIl. Berancinenue B Tabnuiax.
Hacrpoiixa m3o06paxkeHus.

P11

JlabopaTopHast
pabora 10

Pa6ora ¢ Tekctom. Jlob6aBieHne ornaBieHuss. ABTOMaTHYECKOE
ornasnenue. J{uarpammer. @opmyel B Tekcte. [IpaBuna opopmieHns
nokyMmenra. OhopMIleHHE TEKCTa TI0 00pasIry.

P12

JlabopaTopHas
pabora 11

BazoBsie anemenTtsr Microsoft Excel. Bermonaenne npoctemmx
omnepanuii ¢ naHHBIMU B Microsoft Excel. DnemenTs! ynpasienus. Beox
JaHHBIX. PenakTupoBanne naHHbIX. Onepamnuy co CTpoKamy,
cronbiamu, 6mokamu. [TpuMeHuTe GYHKINK K JAHHBIM B TAOJIHUIIAX.

P13

JlabopaTopHas
pabota 12

BripaboTars HaBBIKH (hopMUpOBaHUS (HOPMYIT B 3aBUCHMOCTH OT BHAA
3aga4 cpencteamu Microsoft Excel; o3HakoMuTECS ¢ IprieMaMu
(hopmaTtupoBaHust TabIMII; OCBOUTH PabOTy ¢ MacTepoM (HYHKLHUH.
®dopwmarsl uncen B Excel. Mcnionb3oBanue aOCOMOTHOMN 1
OTHOCHTEJIBHON a/ipecaliuil Ipy pelIeHny 3a1ad.

P14

JlabopaTopHas
pabora 13

ba3er nannbx B Microsoft Excel. Hayunrtscst co3naBats 6a3y TaHHBIX;
BBIMOJTHATH COPTUPOBKY JAHHBIX, BEHIOOPKY JAHHBIX IO Pa3IMYHBIM
KPUTEPUSIM; TPOU3BOANTE aBTOMATHYECKOE MO/IBEICHIE UTOTOB B 6a3e
nMaHHBIX. OUIbTpanust TaHHBIX. ABTO(QMIETP. PacmmpeHHsIi GmiIbTp.
Ioasenenue utoros B 6a3e qaHHBIX. OYHKINSA IPOMEKYTOUHBIC HTOTH.
3ananue 1. B 0a3ze naHHbIX AnpecHo-TenegOoHHast KHUTa C IOMOIIBIO
BBIILICONMCAHHBIX KOMaH/I HaiiTH: 1) Bcex aDOHEHTOB, (paMHINH
KOTOPBIX HAYWHAIOTCS ¢ OYKBHI «C». 2) IPOCMOTPETH TaHHBIE 00
aboneHTax, poauBmuxcs nocie 1970 roga, paMUIHE KOTOPBIX
HavnHaroTCs Ha OykBY «C». 3) 3amucH, cofeprkarire HHhopMarumo 00
aboHeHTaX, HOMep Tele(OHa KOTOPHIX HAYMHACTCS Ha 2 U (haMIITUs
OKAaHYMBAETCS Ha «OBY; 4) 3aIHCH, B KOTOPBIX COJCPKUTCS
nHpopmanus 06 aboHeHTaX, NPOoKUBarOIUX 1o yiuue CoBeTckas, ¢
HoMepoM soMa Ooutbiire 100. 3aganue 2. B 6a3e nanubix Tosap: 1) ¢
TIOMOIIBIO PACIIHPEHHOTO (GHIIBTPaA 0TOOPA3UTh 3aIHCH, OTHOCSIITHECS
K TIOKYIIKaM B 33JJaHHOM JHana30He AaT, IPOU3BEICHHBIM B BBIXOIHBIC
nHE; 2) ucnonb3ys yukiuo [TIPOMEXYTOYHBIE UTOTU(),
MOJYYUTh MAKCUMAIBHYIO 1 CYMMapHYIO CTOMMOCTB BCEX MOKYIIOK.
OmeHNTh, KaK M3MEHHUTCS Pe3yIbTaT IIPU MPUMEHEHHH K 0a3e JaHHBIX
ABTOOMIIBTPA; 3) ONpeAeNanTh KaKoe KOJMYECTBO TOBapa NpHoopen
Ka)KIbIi OKyIaTens; 4) onpeaeanTh KaKoBa BEIPYYKa Mara3uHa 3a
KaXKIbIi JI€Hb.




P15 JlabopaTopnas Ces13b Tabnui. CBoHbIE TaOMUIBl. HayunThes: CBA3BIBATH TAOIUIIBI
pabota 14 PacroIOKEHHbBIC Ha Pa3HBIX JUCTAX OJHON KHUTH U B pa3HbIX (aiiimax
Microsoft Excel; COBMECTHO MCIIOIB30BATh TAOJIUIIBI CO3JaHHBIC B
nokymente Microsoft Word u Microsoft Excel; HayunThest co3aaBath
CBOJIHBIE TaOnuIbl. YnpaxHenue 1. Ha ocHoBe TabmuIl co3aHHBIX B
ynpaxkHeHuH 5.1, B Ipyroi KHUTe cHOPMHUPYHTE BETOMOCTb UTOTOBBIX
OIICHOK 32 4eTBepTh. Ypaxuenue 4. Ha ocHoBe tabmuier ToBap,
nabopatopHas pabota 4, pucyHok 4.15. Co3naiite cBogHYI0 TabIHITy IO
KOJIMYECTBY MPOJAHHOI0 TOBAapa KaXKJI0r0 HAMMEHOBAHUSA. Y IPaXKHEHUE
2. Ha ocnoe tabmuibl ToBap, tabopatopHas padora 4, pucyHok 4.15.
Co3aaTh CBOJHYIO TaOJIUIy TTO3BOJISIONIYIO ONPEEIINTh, KAKOe
KOJIMYECTBO TOBAPOB KAXKIOI'0 HAUMEHOBAHUS MPHOOPENT KaXKIbli
nokynarenb. YnpaxkHenue 3. Ha ocHoBe Tabnuiel ToBap, mabopaTopHas
pabota 4, pucynok 4.15. Co3naiite CBOJHYIO TaOJIHITy TTO3BOJISIOINLYIO
c(hopMHUpPOBATH CBOAHYIO TAOIUILY O MPOJaXKax M0 YKa3aHHBIM JaTaMm.

P16 JlabopaTopHnas Tema: Makpocsl. Llens paboTbl: HAyYUTHCS CO3/1aBaTh, BHI3BIBATH U
pabora 15 penakTiupoBath Makpockl. Co3nanue Makpoca. Ynpaxsenue. Coznaiire
MaKpOC C OTHOCHTEIFHBIMH CCBUTKAMH JUTS Pa3MEIICHHUS 3ar0JIOBKa
TaOIHITBI TPO/IAK KOMIBIOTEPOB B IPOM3BOJIEHOM MecTe pabodeit
KHUTU. YnpaxHeHue. Vi3mMenure ums makpoca Mecsit_abc Ha
Mecsmpl ¢ abCONMIOTHRIME_afpecaMu. YrpaxHenue. HasHaupre
Makpoc Mecsi_abc rpadguueckomy o0bekTy. HazHaubTe KHOTIKE.
3aganue 1. Mcnons3ys 6a3y qaHHBIX AnpecHo-TeneoHHas KHUTA,
nabopaTopHas padoTa Ne4, co3gath Makpoc AJs BIOOpa aOOHEHTOB
TpOKMBAIOIMX Ha ynuiie CoBETCKOI M HOMepaMu Telae(OHOB
HaunHaromuxcs Ha 7. 3aganue 2. Vcnons3ysl JaHHbIE Ta00paTOpHOH
pabotel Ne3 (r060e ynpakHeHHe), CO3AaTh MAKpPOC AJISl TIOCTPOSHHS

JarpaMMBl.
P17 JlabopaTtopHast YcnosHoe popmaruposanue. [Tonck pemenus. Llens paboTsr:
pabota 16 Hayuutbces 3agaBate popMaT TaHHBIX 1O 33JaHHBIM YCIOBHUSIM; OCBOUTD

UCIOJIb30BaHUE HaACTpOikU «Ilouck peleHus» npyu HaXxoKACHUU
ONTHMAJIEHOTO 3HAUCHHS (QOPMYIIBL. Y CIOBHOE (hOPMATHPOBAHHUE.
Hactpoiixa ycnosHOro popmaTupoBaHus. YnpakHeHue 1.
Cdopmuporats apupmeTndeckyio nporpeccuro Cn=n*3, n[][1,15].
ITpu popMHUpOBaHNH OCITIEAOBATEIFHOCTH YIUTHIBATE CIEIYIOIIHE
IIPaBUJIA: €CJIU YUCIIO JEKUT B Auana3one ot 10 go 20, To uncna
MIPONMCHIBAIOTCS KypCHUBOM; €CIIH YHCIIO JIEKHUT B Anamna3one ot 20 10
40, TO BBIBOJUTCS HOTYKUPHBIM KypPCUBOM B PAMKE; €CIIM YHUCIIO
6oubire 40, TO OHO BRIBOAWUTCS KPacHBIMH IH(paMu Ha ToryooM (oHe.
Yupaxuaenue 2. CopMupoBaTh 4UCIOBYIO MOCIEI0BATENEHOCTD OT 1
1o 15. Mcnone3ys yciaoBHOe (hOpMaTHPOBAHUE BBIICIHUTH IOy KUPHBIM
mpudTOM YHCIa, KpaTHBIE IITH, HO HE KpaTHbIE IByM. Y TIpaKHEHHUE
7.3. ®upma mpou3BoIUT ABe MoJenu A 1 B cOOpPHBIX KHIKHBIX TOJIOK.
WX mpou3BOJICTBO OrpaHUUYEHO HAJTMYUEM CBIPbSI
(BBPICOKOKAYECTBEHHBIX JOCOK) M BpEMEHEM MalIMHHOM 00padoTku. J{is
Ka)XJIoro u3nenus Monenu A Tpedyetcs 3 M2 JOCOK, a JUIsS U3IeITHs
Mozaenu B — 4 m2. @upma MOXKeT MoiTydaTs OT CBOUX MOCTABIIUKOB JI0
1700 M2 mocok B Hepento. Jls kaxoro uzaenus mojenu A tpedyercst
12 MUH MalIMHHOTO BpeMEHH, a uid u3aenus monenu B — 30 mun. B
HEZIEII0 MOKHO UCT0Nb30BaTh 160 4 MamuHHOro BpeMeHH. CKOIBKO
W3JeNUI KaXI0i MOJIENU ClieyeT BBIITyCKaTh UpMe B HENENIO, €CIIU
Ka)XI0€ U3AEIHNe MOJICITH A IPHHOCHT 2 JOJIT. TPHOBLIH, a KaX10e
uznenue Monenu B — 4 mosut. mpuObsn?

5.3. OueHoyHble MaTepHAaJIbl, HCIIOJb3YyeMble IS 3K3aMeHa (0u1eThl, TeCThI U T.I1.)

DopMOi TPOMEKYTOUHON aTTECTALUY 110 JUCLIUIUIMHE SIBIIETCS B IIEPBOM CEMECTPE - 3aYET, BO BTOPOM - 3K3aMEH.
B nepBoM cemecTpe 9K3aMeH He IIPENyCMOTPEH

Bo BropoMm cemectpe nposomurcs sk3ameH (OIIK-2 31,VK-1 31, IIK-2_31)
Hwxe npencrasien obpasern Ouiera Ui 9K3aMeHa, MPOBOIMMOTO B YCTHOH (opme.

MUHMCTEPCTBO HAYKHU 1 BBICIIEI'O OBPA3OBAHM ST POCCUMCKOU ®EJIEPALIUN

OEJIEPAJIBHOT'O TOCYJAPCTBEHHOI'O ABTOHOMHOI'O OBPA3OBATEJIBHOI'O YUPEXJIEHM A BBICIIEI'O
OBPA30BAHUA

«HanuoHnanbHbII Hcclie0BaTeNbCKUi TexHOMorn4eckuii yHusepcuret « MUCHUCy

HoBoTtpownrkuii prmran

(H® HUTY «MUCHCy)




Kadenpa MaremaTHKu U €CTECTBO3HAHHS

SK3AMEHALIMOHHBINA BUJIET Nel

Jucnmumaa: MHpopMaThka

Hanpasnenne: 13.03.02 DnexrposHepreTuka U 3IeKTPOTEXHUKA
15.03.02 TexHonoruueckye MalvHbl 1 000py10BaHUE
18.03.01 Xumuyeckas TEXHOIOT U
22.03.02 Merannyprus
38.03.01 DxoHomuKa

dopma 00ydeHHs: OYHAsl, 3a04HAsI

®dopma poBeICHUS SK3aMeHa: MHChMEHHAS

I. [Iporpammuoe obecrnieuenne KommbioTepa. Kinaccugukanus nporpaMMHOT0 o0ecreueHms..
2. CucreMHOE IPOrpaMMHOE 00ECTICUeHHE.
3. Onepanuonssle cucteMbl. HazHaueHue, BUbI ONIEPALIUOHHBIX CUCTEM.

CocTaBui: acCCUCTEHT N.B.KotoB
(TrozmmCE)

3aB.kadenpoit MuE A.B. I1IBanesa
(moamucs)

YTBepkaeHo Ha 3acenanuu kageapsl MuE 14.02.2024 r. mporokon Ne 2

OO6pa3zen 3agaHuii A7 9K3aMeHa, TPOBOAMMOTO JUCTAHIIMOHHO

1. JlokymeHT co3naHHbIH B porpamme Excel HazpiBaercs:

a) pabouas TabmuIa ;

0) xHHTA;

B) CTpaHUIIa,;

T) JIUCT;

2. ©yukmust ECJIN oTHOCHTCS K Ciieaytoniei KaTeropuu QyHKINH:

a) MaTeMaTHYECKOM;

0) cTaTHCTHYECKOI;

B) JIOTUUECKOH;

T') HHXXCHEPHOH.

3. HedparmeHTamust *KecTKOro Jucka TpedyeTcs s ...

- YCKOPEHHMs pabOThI )KECTKOTO ANCKA

- BEIYHCIIEHHS 10 popMyIaM B saeiikax

- MOJKITIOUEHHS K YIAJICHHOMY KOMITBIOTEPY

- (hopmaTHpOBaHKs CUMBOJIOB 1 a03a1eB

1. B stueiike C2 3ammcana ¢popmyiaa =$E$3+D2. Beeaure B kiaBuatypsl hopMyity, KOTOpast OSBUTHCS B siuciike B1, mocie
TOro Kak siueiky C2 ckonupymor B siueiiky B1?

2. Ilpu pabote ¢ 3NeKTPOHHOM TabnuLeil B siueiike E3 3anucana ¢popmyna =B2+$C3. Kakoit Bux nprodperer Gpopmysia mocie Toro,
kak sueiiky E3 ckonmpytor B siueiiky D2:

=A1+3C3;

=A1+$C2;

=E2+$D2;

=D2+$E2.

3. B anexrponHoit Tabnuie 3Hauenue popmynsl =CP3HAU(A6:C6)pasHo (-2). Ykaxute 3HaueHue hopMmyasl =CYMM(A6:D6),
ecyu 3HaueHue sueriku D6 paBHO 5.

4. B anexrponHoii Tadmuie 3HaueHue hopmyisl =CP3HAU(A1:Cl)pasHo 5. Beioepute ueMy paBHO 3Ha4deHue stueiiku D1, eciu
3HaveHne popmyisl =CYMM(A1:D1)pasuo 7

2

-8

R

-3

1 daH ¢pparMeHT 21eKTPOHHON TaOMuUIbl U AUarpaMma, IIOCTPOESHHas 110 3HaYSHUAM siueek nuanazoHa A2:C2

ABC

2 =2*A1=B1-Cl1 =B2+Al

YkakuTe 4ncio, KOTopoe JOKHO OBITh 3alKcaHo B siueiike B1, uToObI mOCTpOeHHAas MOCie BHIIONHEHUS BEIYMCICHUH AuarpaMmma
10 3HAYCHUSAM JHalla30Ha sTYeeK COOTBETCTBOBAJIA PUCYHKY.

WHCTpyKIHA: B COOTBETCTBYIOIIEM MECTE SKpaHa BBEIUTE YUCIIO C KIIABUATYPHI.

2. B unrepuet onpoce npuHumarot yyactue 100 yunrteneit. Cpenu HUX ecTh yuuTens Mmarematuku (M), ¢uzuku (P) u
uHpopmaruku (M). Yuuresst UIMEIOT pa3Hblil ypoBeHb KBATM(HUKAIINI: KaX(blil yIUTENb JIMO0 HE UMEET KaTeropuu Boooe (6e3
kateropun — bK), miu6o mmeer 11, I wm Beicimyto (BK) kBanmudukammonnyto kareropuio. Ha muarpamme 1 oTpaskeHO KOJIHIECTBO
y4auTenel ¢ pa3Iu4HbBIM YPOBHEM KBaTU(UKAINH, a HA JUarpaMMe 2 — pacipesieieHue yauTenel Mo mpeaMeram.

1)2)

Nmerotes 4 yTBepKACHUS:

A) Bcee yuntens I kaTeropust MOTYT SIBIATBCS YIUTEIISIMA MaTeMaTHKH.

B) Bcee yuurens [ kaTeropuut MOTYT SIBJISITBCS] YUUTEIAMHU (PU3HKH.




B) Bce yunrens nHGpOpMATUKH MOTYT UMETh BBICIIYIO KaTETOPHIO.

I') Bce yuurens matemaruku MOryT uMmeTsh 11 kareroputo.

IMpoanammupyiite muarpaMMsl 1 i1 2 1 BEIOEpHUTE BEPHOE YTBEPKACHHE.

WHCTpyKIHMs: eciy BBl CYMTaeTe BEPHBIM OTBETOM MEPBYIO JUarpaMMy, TO HabepuTe ¢ KIaBuaTypsl nudpy 1, eciam BTopyio
JyarpaMmmy, To Habepure udpy 2.

3. Jlan parMeHT 3J1eKTPOHHOHN TaOJIUIIBI:

BCD

69510

70 6 9 =CUET(B69:C70)

71 =CP3HAY(B69:D70)

ITocne nepemerienus conep:kumoro sueiiku B69 B sueiiky D69 3naueHue B gueiike D71 U3MEHUTCS IO CPAaBHEHUIO € IIPEABLIYIIIUM
3HAQUEHHEM Ha

BeeauTe uncio ¢ kaaBuaTypsl (U1 BBOJA JECATUYHOM 4aCTH YUCIIa UCTIONB3YHTE 3aIATYIO0)

4. B nuHaMu4eckoi (3JeKTpOHHOMN) Tabuile IpUBeICHBI 3HAUSHSI TOCEBHBIX IUIONIAeH (B ra) U yposkail (B IIeHTHepax).
3epHoBble KynbTypsl 3aps [lepBomaiickoe [To6ena Paccser

[Tocessl Ypoxkaii [loceBsl Ypoxkaii [loceBbr Ypoxait [loceBbr Ypoxait

IMmennma 600 15600 900 23400 300 7500 1200 31200

Poxs 100 2200 500 11000 50 1100 250 5500

Ogéc 100 2400 400 9600 50 1200 200 4800

Sumens 200 6000 200 6000 100 3100 350 10500

Bcero 1000 26200 2000 50000 500 12900 2000 52000

B kakoM 13 X035HCTB JOCTUIHYTa MaKCHMallbHAs YPOXKaifHOCTh 3ePHOBBIX (II0 BaJIOBOMY cOOpY, B IIEHTHEPaxX ¢ rexkrapa)?
WNHCTpyKUMs: B JUAJIOTOBOH CTPOKE BBEUTE HAa3BaHHUE XO3SHMCTBA HA PYyCCKOM SI3BIKE C 3arJ1aBHOH OYKBBI.
1. JTornueckas komanna B Excel 3anuceiBaercs clieayommM o0pa3oM (BHIOEPHUTE BEPHYIO KOHCTPYKIIHIO):
a) ecnu (ycioBue, aeictsuel, gericTeue 2);

6) (ecnu ycnosue, neiicteuel, nefictue 2);

B) =ecnu (ycioBue, neiicreuel, nericteue 2);

T) eI yCIIOBHE, neicTBre ], neficTere 2.

2. Matematudeckue (GyHKIHUU TaOIUYHBIX MPOLECCOPOB UCIOIB3YIOTCS ATIS:

- Mcuucnenns cpeHUX 3HaYEHUI, MaKCUMyMa 1 MUHUMYyMa

- Pacuera exxeMecsIYHBIX IIATEKEH M0 KPETUTY, CTABOK AUCKOHTHPOBAHUS U KaITUTATN3AINH

- Pacuera Tpuronomerpudeckux GpyHKIuA 1 J0orapupmMoB

3. Cratuctuueckue QpyHKIMU TaOIUYHBIX IPOLIECCOPOB UCTIONB3YIOTCS JUISL:

- [IpoBepku paBEeHCTBA ABYX YHCEIN; pacueTa BEIMYHHBI aMOPTU3AIIMY aKTUBA 34 3aJaHHBII EPHO

- BeramcneHust CyMMBI KBaZIpaToOB OTKIIOHEHHH; ITIOTHOCTH CTAHAAPTHOTO HOPMAIBHOTO pacIpeaeIeHus
- Pacuera xoprexa u3 Ky0a; mepeBojia U3 TpagycoB B paHaHbI

4. dyHaHCOBBIC (QYHKIUH TAOINYHBIX IIPOLECCOPOB HCHONIB3YIOTCS [UIS:

- Beramcnenus mponsBeieHH apryMEHTOB; ONIpeeIeH s (haKTopraja 9nuciia

- OnpeneneHus KIFOYEBOTO MMoKa3zaTemst 3P (GEeKTHBHOCTH; IOCTPOCHHUS JIOTHIECKUX BBIPAKCHHH

- PacuetoB noxoza mo kazHaueHCKOMY BEKCENI0 U (paKTUYECKOH r0JJOBOM MPOLIEHTHON CTaBKU

1. OToOpaskeHue CpeJHUX 3apIuIaT NPEACTaBUTEINICH pa3HbIX IpodeccHii Hanboee HarIsIHO OyIeT BBIMISIET B BUJE:
- Kpyrosoii auarpammsl

- Toueunoit AuarpaMmsbl

- CronGuaToii quarpamMmbl

2. BribepuTe BepHYIO 3atiuch (OPMYJIBI JUTS 3JEKTPOHHOH TaOIHITHI:

(SIN(90)"3

=SIN90"3

=(SIN(90))"3

=SIN"3(90)

1. Beipaxxenne 10(3B2-A3) : 4(A2+B2), 3anucanHOe B COOTBETCTBHH C IIPAaBHIAMU, IPUHATHIMU B MaTeMaTHKE, B 3TICKTPOHHOMN
TabuIe UMEeT BUJ:

=10(3*B2-A3): 4(A2+B2)

=10*(3*B2-A3)/4*(A2+B2)

=10(3B2-A3)/4(A2+B2)

=10(3B2-A3):(4(A2+B2))

2.KOHTEKCTHBIM MEHIO Ha3bIBACTC:

- MEHIO, OTKPBIBAIOIIEECs IPU HaXXaTHU KHOMKHU «[Tyck»

- MEHIO, OTKpBIBAIOLIEECs NIPU HaXKaTHU KHOMKU «Daitmy»

- MEHIO, CoJiepyKalliee IOJMEHIO CIEAYIOIETO YPOBHS

- MEHIO, COZIepIKalllee TUIIOBBIE ONEPalii Hal 00BEKTOM

3. dns ny6nukanuu Web-calita Heo6X01uMo

- URL-anpec;

- OYTOBBIN aJIpec MOJIH30BATEIS;

- azipec AIEKTPOHHOH IOYTHI MOIb30BATEIS;

- UM IOJIB30BATeNs U €T0 Mapolb.

4. Texunonorust OLE ciyxur ans ...

-00MeHa TaHHBIMHU MEXIY Pa3IHIHBIMU IPUI0KECHUAMH

-HaCTPOMKH CETEBBIX BO3MOKHOCTEHN ONEpalluOHHON CUCTEMBI




-YCTaHOBKH pa3pelIeHus 5KpaHa MOHUTOPA
-YCKOpEHHs PabOThI )KECTKOTO AHUCKA

5. YcraHOBUTE COOTBETCTBUE

@aiiner mporpamuM - Pacimpenns ¢aiinos

Microsoft Excel

Microsoft Word

Paint

.exe

.doc

Axt

xls

.bmp

1. YucnoBoe Boipaxenue 15,7E+4 u3 a1eKTpOHHOM TaOIHIBI 03HAYAET YHCIIO:
157000

157,4

0,00157

2. IIpu nomcke MH(GOPMAIIHX 3BE3I0UKa 3aMCHSET:

A) TpyIIy CHMBOJIOB;

B) onun nr0060# cUMBOIT;

C) mobyro uudpy;

D) nary.

3. BribepuTe Ha3BaHHE CIEHATBHON IPOTPaMMBI UL IPOCMOTpa (aiinos B MHTEpHETE:
a) [lucnieruep noucka;

0) Caiit;

B) Bpaysep;

r) [TouckoBas cucrema

5.4. MeTonuka olleHKH 0CBOEHMS AUCHUILUIMHBI (MoayJisi, npakTuku. HUP)

Kpurepun olieHKH OTBETOB Ha 9K3aMEHE, IPOBOANMOM B yCTHOH (hopme
- OLICHKA «OTJIMYHO)» BBICTABIISICTCS CTYICHTY, €CIIH YETKO c(hOPMYIMPOBAH OTBET HAa BOIPOC OMIIeTa, SICHO M3JIaraloTcs
OCHOBHBIC MTOHATHS U TEOPETUIECKIE OCHOBHI; IOTHIECKH COCMHEHEI B €ITHOE TIOBECTBOBAHNE TCPMHHEI, IIOHATHS,
TeopeTHyeckue 0000IIeHNUS, OTHOCSIIIECS K PACKPhIBAEMOI TeMe; ec-IIi 6e3 OIIMOOK BHINOIHEHO MPAKTUUECKOE 3aaHuE;
- OLICHKA «XOPOIIO» BBICTABISIETCS CTYAEHTY, €CJIM YaCTUYHO C(OPMYJIMPOBAH OTBET HA BOIIPOC OWieTa, H3JIaraloTcs

OCHOBHBIC ITOHATHS M TEOPETUIECKHE OCHOBBI; HEOCTATOYHO JIOTHYHO COCANHEHBI B €IIMHOE TIOBECTBOBAHNE TEPMHHBI, TOHATHS,
TeopeTHdeckre 0000IeHNS, OTHOCSIIIECS K PACKPhIBaeMOH TeMe; eciu 6e3 OIMOOK BEIOIHEHO MPAKTHIECKOE 3a/1aHNE,

- OLICHKA «yJIOBJICTBOPUTENIHHO» BBICTABIISETCS CTYJICHTY, €CIIM OTCYTCTBYET YETKO ChOpMYIIM-POBAHHbINA OTBET Ha
MOCTaBJICHHBIH BOIIPOC U SICHOE U3JI0KEHHUE TEMBI; OTCYTCTBYET JIOTHYECKOE COSMHEHHE B €IITHOE ITOBECTBOBAHIE TEOPETUUCCKUE
00001IeHus; OTBET (GOPMYITHPYETCSI Ha IPHIMepax OBITOBOTO YPOBHSI; MPAKTUIECKOE 33 JaHHE BHITIOJTHEHO C HEIOUETaMHU.
Kputepuu omeHKH 0TBETOB Ha SK3aMeHe, IPOBOJUMOM B JUCTaHIMOHHON dopme B LMS Canvas

90 < IIpoueHT BepHbIX 0TBeTOB < 100 - OTIIMYHO

75 < IIpoueHT BepHBIX 0TBETOB < 90 - XOpOI1I0

60 < IIponeHT BEpHBIX OTBETOB < 75 — yJIOBIETBOPUTEILHO
Kpurepuu orieHKH BBIOTHEHUS TOMALTHEH pabOThI:

1. TeopeTnueckue CBEACHNS N3JIOKEHBI B IOCTATOYHOM 00BEME, YETKO U IIOCIEA0BATENEHO

2.TekcT B 37I€KTPOHHOM WX B IIEYaTHOM BHJE 0(DOPMIICH CTPOTO MO TPEOOBAHMAM.

3.Hcnonp3y0Tcst COOCTBEHHBIE IPUMEPHI

4.MMeroTcsi CKpUHILIOTHI U JIMCTHHTH IPUMEPOB

5.IIpoBeneHo onmcaHue mponecca paboThl UCIIONB3YEMbIX (QYHKIHH, GOpMyII, OepaTopoB U 00OCHOBAHUE UX IIPUMCHEHHUS
6.Mcrionp30BaHbI TECTOBBIE JaHHBIC M IPUBECHBI Pe3yIbTaThl PadOTHI MporpaMMsI (paiina)

7.Bbicokoe kauecTBO 0hOpMIIEHUS PabOTHI C UCIIOIB30BaHUEM ITPABHII O(OPMIICHHUS TEKCTA B TEKCTOBOM PEIaKTOpe
8.Mcrnonb30BaHbI M yKa3aHbl HCTOYHHUKH JIUTEPATYPhI

9.TekcT HanucaH rpaMOTHO, CTUIIMCTUYECKHU BBLACPIKAH

Pabota orjeHuBaeTCs MO CIETYIOMNUM OTMETKAM:

OTMeTKa «OTIIMYHOY» BBICTABIISIETCSI CTYICHTY, €CIIH:

- TaHBI MCUEPIIBIBAIOIINE H 0OOCHOBaHHEIE OTBETHI HABCE ITOCTABIICHHBIE BOITPOCHI, IPABIIIGHO M PAINO-HAIBHO BHITTOIHEHBI
HNpPaKTUIECKUE 3a1aHUS;

- CTYJICHT CaMOCTOSITEIILHO ¥ IPaBUIILHO PEILMI IPAKTHYECKHE 3a/1a4H1, YBEPEHHO, JIOTHYHO, [IOCJIC/IOBATEIILHO U
apryMEHTHPOBAHO H3J1arajl CBOE PEIICHNE,HCIIONb3Ysl COOTBETCTBYIOIIYIO TEPMHHOJIOTHIO;

- B OTBETaX BBLICISIIOCH TTIABHOE, BCE TEOPETHUIECKHUE MOTOKEHNS YMETIO YBI3BIBAIICH C TPEOOBAHUSIMH YCIIOBUS 3aJaHUS,;

- MICbMEHHBIE OTBETHI OBLIN YeTKUMH U KPATKUMH, 8 MBICTH H3JIaTAIUCh B JIOTHYECKOH ITOCIIeI0BATEIbHOCTH;

- IOKa3aHO YMEHUE CaMOCTOSITEIILHO aHATM3UPOBATh (haKThl, COOBITHS, SIBJICHHMS, IPOLIECCHI B MX B3aUMOCBS3H U JUAICKTHYECKOM
Pa3BHTHH.

2. OTMETKa «XOPOIIO» BBICTABIISACTCS CTYJCHTY, €CIIH:

- Z1aHbI MIOJIHBIE, JOCTATOYHO 0OOCHOBAHHbBIE OTBETHIHA IOCTABJICHHbIE BOIIPOCHI, TPABHIILHO BHIIOIHEHBI IPAKTUYECKUE 3a/IaHUSL;
- CTYJICHT CaMOCTOSITEIILHO ¥ B OCHOBHOM IIPABHJIBHO PEIIMII IPAKTHYECKHE 33/1a4H, YBEPEHHO, JIOTHYHO, TIOCIIEI0BATEIBHO U
apryMEHTHPOBAHO H3JIaTall PEIICHNE, UCTIONB3Ys COOTBETCTBYIONIYIO TEPMUHOIIOTHIO;

- B OTBETaX HE BCET/a BBIACISUIOCH TNIaBHOE, OTACNBHBIEC MOI0KEHNS HEAOCTATOUHO YBSA3BIBAIUCH C TPEOOBAHUSIMHU YCIIOBUS
3a1aHMs, P PEILICHUHN NTPAKTUYECKUX 3a]a4 He BCETa HCIOJIb30BaAINCh PALIMOHATIBHBIE METO/IbI PELICHHS;




- OTBETHI B OCHOBHOM OBLTH KPaTKUMU, HO HE BCET/Ia YUSTKUMH.

3. OueHKa «yI0BIE€TBOPUTEIBHOY» BBICTABISETCS CTYACHTY, €CIH:
- TaHBI B OCHOBHOM IIPaBIJIBHBIC OTBETHI Ha BCE 3aJaHNs, HO 03 TOJDKHOI ITyONHBI B 000CHOBAaHUS, TIPH BHITIOTHEHUN
IIPAKTUYECKUX 3aJaHUI CTYAEHT UCIIOIb30BaN [IPEKHUMU OIBIT U HE IPUMEHSI HOBBIE METOAMKHU BBIIIOJHEHNUS 3a1aHUll;

- CTYZEHT B OCHOBHOM DEIIMII IIPaKTHUECKHE 3a]1a4M,JOIyCTHUII HECYLIIECTBEHHBIE OINOKH, c1ab0 apryMeHTHUPOBAN PelIeHHE,
IIOYTH HE HCII0JIb30BaJl COOTBETCTBYOILYIO TEPMUHOJIOIHIO;
- IIpY OTBETAaX HE BBLIEJATIOCH [JIABHOE;

- MICbMEHHBIE OTBETHI OBLIM MHOTOCJIOBHBIMH, HEYETKIMU U 0€3 TOIDKHOM JIOT4ecKOi MOCIeJ0BaTeNbHOCTH.

4. Ouenka «HCYOOBJICTBOPUTCIIbHO» BBICTABIIACTCA CTYACHTY, €CJIN:

- CTYAEHT HE yCBOWJI 3HAUYUTENBHYIO YacTh Y4eOHOTO MaTepHaia, MHCbMEHHBIN OTBET He 000CHOBAH, CKOIIMPOBAH, HET aHAJIN3a
pEIICHNs 3a1a9X MM He BBIIOIHII IPAKTHYECKAE 3aJaHuUS,

- CTYJICHT HE Pl IPaKTHIECKYIO 33/1a4y;

- UCTIBITBIBACT TPYTHOCTH B IIPAKTHUECKOM IIPUMEHEHUHN 3HaHUMH;
- HE MOXET apryMEHTHPOBATh HAYIHBIC ITOJ0KEHHS;

- He (hopMyIIHpyeT BEIBOJOB M 0000IIEHUIA.

KpI/ITepI/II/I OLICHKHU Ha 3a4€TC

O1eHKa «3a4TE€HOY BBICTABIIAETCA CTYIEHTY, €CIIHU:
1 BBIIOJTHEHHI BCe Ta00paTOpHBIE PabOTHI, KOTOPEIE COAEpIKaT (DYHKIIMOHUPYIOIIHE IPUIOXKEHHS, NCTIOJIHSIONIEe BCE YCIOBHS

NPEUI0KEHHOT0 331aHHU; 110 JTJaOOPaTOPHBIM paboTaM COCTaBIEHBI OTUETHI;

2 chaaHbl OTBETHI HA KOHTPOJIBHBIC BOITPOCHI 110 Kaxaoi na60paTopH01?I pa60Te B IMCBMCHHOM U YCTHOM BHUJE;

3 BBITIOJTHEHA ¥ CBOEBPEMEHHO CIJaHa JOMAMIHASA paboTa Ha OTMETKY "OTIMYHO

"non

, "xopomio", "yI0BIeTBOPUTENBHO";

4 yCTHBIM OTBET Ha 3a4eTe COAEPIKUT UCUEPTBIBAIOIINE U 0OOCHOBAHHBIE OTBETHI HA BCE MOCTABICHHBIE BOMPOCHI, HCIOIb3YETCs
COOTBETCTBYIOIIAs TEPMHHOJIOTHS; B OTBETaX BBIACIIOCH INIABHOE; OTBETHI OBLIH YETKHMMH U KPATKUMH, 2 MBICITH U3JIaraJIiCh B
JIOTHUYECKON TTOCIIEI0BATEIILHOCTH, MTOKa3aHO YMEHUE CAMOCTOSITEIIPHO aHATN3UPOBATh (DaKThI, COOBITHS, SIBIICHHUS, TIPOIIECCHI B HX
B3aWMOCBSI3H U THAIIEKTHUECKOM Pa3BUTHH.

Ol1leHKa «HE 3a4YTEHOY» BBICTABIIACTCS CTYICHTY, CCIIH:
1 He BBINOJIHEHBI NpeAbIAYIINE KpuTepun 1-3;

2 CTYJIEHT He YCBOWII 3HAUUTEIHHYIO YaCTh YIeOHOTO MaTepralia i JOMyCKaeT CYIIECTBEHHBIC OITMOKU U HETOYHOCTH TIPH
PaccMOTPEHHH TEOPETHUECKUX BOIIPOCOB; UCTIBITHIBAET TPYIHOCTH B MPAKTUUIECKOM IPUMEHEHUH 3HAHUH; HE MOXKET
apryMEHTHPOBATh HAYYHBIC MTOJIOKEHUS, HE (POPMYJIHPYET BBIBOJOB H 000OIICHHH.

6. YHEBHO-METOAUYECKOE U TH®OPMALIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas qurepaTrypa

6.1.1. OcHoBHas1 IMTepaTypa

ABTOpBI, COCTaBUTCIIN

3ariaBue

Bubnnoreka

HSI[aTCJ'ILCTBO, ron

JI1.1 | Cyxapes M

Turbo Pascal: YueOuuk

CII6.: Hayka u Texaunka, 2007

JI1.2 | M.Cyxapes

Turbo Pascal 7.0. Teopus u
MPAaKTHKA IPOrPAMMHUPOBAHHS
Vueb.mocobue

CII6.: Hayka u Texnuka, 2007

JI1.3 | C.B. CumoHoOBHUY.

Wudopmaruka. ba3ossrit kypc:
yaeOHHIK

CII6.: TTutep, 2015

6.1.2. lono/IHUTe/IbHAS JUTEPATYypa

ABTOpBI, COCTAaBUTCIIN

3arnaBue

bubanoreka

I/IBI[aTCJ'ILCTBO, ron

JI2.1 |Tlonm pen.
10.JI.PomanoBoi

Hudopmaruka u
HH(pOpPMAITHOHHbIE
TEXHOJIOTHH: YueOH.mocobue

M.: BKCMO, 2011

JI2.2 | Mapuenko A.M.

IIporpamMupoBaHue B cpene .
Turbo Pascal 7.0

CII6.: KOPOHA Bek, 2007

JI2.3 | Hemnurorun C.A.

Turbo Pascal: TIpakTrkym

CII6.: ITutep, 2003

JI12.4 |M.B.I'aBpunos,
B.A Kiumos

Hudopmaruka u
uH(pOpMaLIMOHHEIE
TEXHOJIOTHH: Y 4eOHHK

M.: FOpaiir, 2012

JI2.5 |I1.I1.BacuibeB

Turbo Pascal B mpumMepax u
3aja4yax: YueOH.mocooue

M.: ®uHAHCHI U CTAaTUCTHKA,
2002

JI2.6 [E.H.TIycesa, 1.IO.
Edumosa, P.1.
Kopo6koB u nip..

Wudopmarnka : yaebHOE
nocobue

Mocksa : 3gaTeascTBO
«®DnurTaY, 2016.




ABTOpBI, COCTaBUTETH

3arnaBue

Bbubaunoreka

WsnaTenbCcTBO, TOI

JI2.7 |P.JO. Uapes, A.H. Teopernueckue OCHOBBI KpacHosipck : Cubupckuit
IIynkos, B.B. MHPOPMATUKH : Y4eOHHUK (benepanbHbII YHUBEPCUTET, .,
CamapuH u ap. 2015

6.1.3. MeTtonuueckue pa3paboTku
ABTOpBI, COCTABHUTEIH 3arnaBue Bbubnmnoreka WznarenbcTBO, roj

JI3.1 | Beikoser H.II. Nudopmaruka: Metoauy. Hosotpounk, 2004
YKa3aHUsI

JI3.2 | JL.T.YepHoBa [TakeTs! MpUKITaTHBIX Hosotpouux: HO HUTY
nporpamm. Paznen II1. MUCuC, 2010
Microsoft Excel: :
JlabopaTopHBIH MPAKTHKYM

JI3.3 |JL.I"YepHoBa [TakeTs! IpUKITaTHBIX Hosorpouuk: HO HUTY
nporpamm. Math Cad: «MHUCuCp, 2012
JlaGopaTopHBIi TPaKTHKYM

JI3.4 |Yepnosa JL.T. [TakeTs! mpUKIATHBIX Hogotpouux: HO HUTY
nporpamm. Microsoft Word: MUCuC, 2011
JlabopaTopHBIi MPaKTHKYM

JI3.5 | AGnmynBeneesa P.P., OOBEKTHO-OPUEHTHPOBAHHOE H® HUTY MUCuC, 2020

AOnynBeneeBa P.P. IpOrpaMMUPOBaHUE B cpeie
Lazarus: JlabopaTopHBIit
MPAKTHKYM
6.2. Ilepeyenn pecypcoB HH(OPMALMOHHO-TeJIEKOMMYHUKAUMOHHOI ceTH « AHTepHeT»
D31 |H® HUTY MUCuC www.nf.misis.ru
32 | Poccuiickas HaydHas 3JeKTpOHHAS OMOIHOTEKA www.elibrary.ru
33 | KubepJlenuka https://cyberleninka.ru/
D4 | UHebopMaTHKa https://lms.misis.ru
6.3 IlepeyeHs NPOrpaMMHOro odecnevyeHust

I1.1 |Mathcad 14.0 University Classroom Perpetual
I1.2 | Microsoft Office Professional Plus 2013 Russian OLP NL AcademicEdition;
I1.3 Microsoft Office 2010 Russian Academic OPEN 1 License No Level
I1.4 | Microsoft Office 2010 Russian Academic OPEN 1 License No Level

I1.5 |Microsoft Teams

1.6 |Lazarus

I1.7 | Python

I1.8 |PyCharm

6.4. Ilepeuyens UHGOPMALMOHHBIX CHIPABOYHBIX CHCTEM U NPO(ecCHOHAIBHBIX 023 JaHHBIX
U.1 |Pecypcs nH(bOpPMAIIMOHHO-KOMMYHHKAIIMOHHOH ceT lHTepHET
o 1. ®epepanbHbIii 3akoH "O0 HHbOPMaIH, HHPOPMAIMOHHBIX TEXHOJIOTHAX | 0 3amuTe nHpopmanuu" ot 27.07.2006 N
) 149-@3 (mocnennsis pexakuus)(Pexum goctyna: URL - http://www.consultant.ru/document/cons_doc LAW_61798/)
2. "Tpaxxnanckuit kogeke Poccutickoii @enepanyu (dacth yerBepras)" ot 18.12.2006 N 230-D3 (pex. ot 26.07.2019, ¢

n.3 |mm. ot 24.07.2020)I'K P® I'maBa 70. ABTOPCKOE ITPABO (cT. 1255-1302)(Pexum goctymna: URL -
http://www.consultant.ru/document/cons_doc LAW_64629/0b318126¢c43879a845405f1fb1f4342f473aleda/)

4 3. Lazarus the professional Free Pascal RAD IDE [Dnexrponnsiit pecypc]. — Pesxxum noctyna http://www.lazarus-ide.org/,

: CBOOOHBIH.
s 4. abopMaImoHHBIN TOpTa A1 pa3paboTInKoB [ DIeKTpOHHBIH pecype]. — Pexxum goctyma http:/freepascal.ru,
: CBOOOIHBIH.

n.6 |5. Crangaptsl s3eika UML [DnexTpoHHBIH pecypc]. — www.uml.org, CBOOOTHBIN.

n7

N.8 |IIpodeccuonansHele 6a3bl JAHHBIX 1 UH()OPMAIMOHHBIE CIIPABOYHbIE CHCTEMBI:

n.9

N.10 | 1. Amanurudeckas pedepaTHBHAs 0a3a JaAHHBIX KYpHAIBHEIX cTareit - Bl MAPC.

N.11 |2. Hayunas snexrponnas ouomuorexa eLIBRARY.RU http://elibrary.ru — momHOTeKCTOBAS, pedepaTnBHas 6a3a TaHHBIX.

W12 3. DnekTpoHHas oubMoTeka nuccepranuii Poccuiickoit rocynapcreentoit oudnuoreku (361 PI'b) — monmHoTekcToBas

: 0aza JauccepTaruii.
1.13 | 4. Polpred.com O630p CMU IlomHOTEKCTOBASI, MHOTOOTpacyeBas 6a3a naHHbIX (B/])




N.14 |S. bubmmoreka ['ymep - https://www.gumer.info/ Jfoctym cBOOOTHBIN.

N.15 | 6. Hayunas 6ubnmoteka - http://niv.ru/ locTyn cBOOOIHBIH

7. Nadopmanmonnas cucteMa «EnnHoe okHO JOCTyma K 00pa3oBaTelbHBIM pecypcam» — http://window.edu.ru/ Jloctyn

n.16 CBOOOTHBIN

n.17 |8. Infolio - YHuBepcuTeTcKas anekTpoHHas Oudmmoreka — http://www.infoliolib.info/

n.18 |9. Progopedia. DHumKIONEANS S3BIKOB porpamMmmupoBanus - http:/progopedia.ru/

n.19
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE
Ayn. Haznauenue Bun OcHaienue
123 VYuebnast mabopatopusi (KOMITBIOTEpHEIH | JIad 14 mr. - CucTeMHBII 0I0K;
KJacc) Kabuner KypCcOBOTO u 14 . - Monutop LCD LG21,5;
JTUTUIOMHOTO MPOEKTUPOBAHUS, 1 m. - Okpan HacteHHwid 200x200;
CaMOCTOSITEIIEHOM paboTHI 00yJatomuXcs 1 . - I[Tpoextop ACER X118DLP 3600;
1 wrt. - [loasec ans mpoekTopa;
1 wt. - KommyraTtop D-Link;
1 . - Jlocka y4eHUUYECKas;
27 wit. - CTOJBI yUEHUYECKHE;
52 mwr. - Crynbs;
4 wrt. - XKamosu.
123 VYuebnas mnabopatopus (xoMIbroTepHBIH | Cp 14 . - CucTeMHBIH OJIOK;
KJIacc) Kaburer KypCOBOTO " 14 mrr. - Morutop LCD LG21,5;
JUILIIOMHOTO IIPOEKTUPOBAHMUS, 1 . - Oxpan HacTeHHsId 200x200;
CaMOCTOATEIHLHON PabOTHI 00YUYaIOIIUXCS 1 . - [IpoexTrop ACER X118DLP 3600;

1 wr. - [TogBec 1i1st mpoeKTopa;
1 mr. - KommyTarop D-Link;

1 wr. - Jlocka yueHHUeCKas;

27 wit. - CTOJIBI yUEHUYECKHE;
52 wrt. - Cryinbs;

4 . - XKamo3n.

8. METOANYECKHUE YKA3AHUS IUIS1 OBYYAIOIIIUXCA

Hudopmatuka — 0{Ha U3 BaXKHBIX JUCIHUIUINH, 6€3 IPIMEHEHUS TEOPETUIECKUX OCHOB U MPAKTUUECKUX yMEHHI KOTOpOH He
00XOIUTHCS HU OJHO U3 MPOMBIIIIEHHBIX TpenpusaTUil. CI0XKHOCTh €€ OCBOEHHSI BO MHOTOM OIIPEETSIeTCs 3HAUUTENbHBIM
00beMOM MaTepraa, OOJIBIINM YHCIIOM CIICIH(YUIECKIX TEPMHHOB U MTOHATHH, B3aNMOCBSA35C H3YICHHBIMH ITKOJEHBIMA
IpeaAMeTaMH Kak HHpopMaTHKa 1 HHPOPMAIMOHHO-KOMMYHUKAIMOHHbBIE TEXHOIOTHI, MAaTeMATHKa, (PU3MKA U IPYTUMH.

Jlns yCTIemHOoro yCBOSHUs TEOPeTHIECKOr0 MaTepHana He00X0JUMO PEryJIipHO MOCEaTh IeKI[IH, aKTHBHO PaboTaTh Ha
NPaKTHYECKHUX 3aHATHAX M JJa0OPAaTOPHBIX paboTax, JOMOIHATE M PaCIINPSATh JICKIHOHHBIA MaTepual NCIIOIb3ys. HCTOUHUKI
WHTEPHET ¥ HJICKTPOHHBIE OMOIMOTEUHBIE PECYPCHl, 3HAYNTEIFHOS BHUMAHHE YACTATh CAMOCTOSTEIEHOMY H3Y9IECHHIO
JUCLUIIIAHBL

VYcenenHoMy 0CBOGHHIO Kypca TakKe MOMOXKET BEACHUE TEPMUHOIOTHYECKOTO CJIOBApS, YTO MO3BOJIUT OBICTPEE yCBAaUBaTh
TEOPEeTHUYECKUIT MaTepual, FpaMOTHO CTPOUTH CBOIO PeUb IPH YCTHBIX M MICEMEHHBIX OTBETaX.

[Iporpamma IUCIMTUTMHEI BKIIOYAET MIPAKTUIESCKUE U Ta00PAaTOPHBIC 3aHATHS, BEITOTHEHHUE 2-X KOMIIBIOTEPHBIX JHAaTHOCTHYECKUX
CpEe30B M 2-X JOMAIIIHUX 3aJaHuH.

JomMamrHss paboTa oTIn4aeTcs 3HAYNTENbHBIMU 3aTPaTaMyi BpeMEHU U TpeOyeT OT CTyAEHTa 3HaHUH JICKIIMOHHOTO MaTepuana, 1
MPaKTHIECKUX YMEHHUH IOIyYeHHBIX Ha JTJAOOPaTOPHBIX 3aHATHAX. B CBA3M ¢ 3THM, IIpH IUTAHUPOBAHUH CBOCH CaMOCTOSTEIEHOM
paboTHI CIEeoyeT yUUTHIBATh, YTO MPOITYCK JEKIIHOHHBIX U TA00PATOPHBIX 3aHATUI U HEBHUMATENbHOE OTHOLICHHE K H3yUCHHIO
METOANYECKUX YKa3aHHI CYIIECTBEHHO OCJIOKHUT BBIIOJHEHNE JOMAIIHEH paboThI.

IToaroToBka K BEINONHEHUIO TOMANTHEH pabOTHI 3aKIIIOYAETCs B U3YIEHHH COOTBETCTBYIOIINX METOANIECKIX YKa3aHUH 1
CTaHAAPTOB 10 odopmieHHIo padboT. OhopMIICHHAs B COOTBETCTBUH CO CTAaHAAPTaMHU JOMAIIHA paboTa craercs Ha Kadenpy.
Pabota cunraercs BHINOTHEHHOI, €ClIM OHA 3a4YTeHa IpernojaBaTeNeM, BeIyIUM 3aHITUSI.

3ajaHue Ha BBINOJIHEHUE JOMAIIHEH paboThI BhIIaeTcs Ha Kadeznpe, CpoK cjaun Ha IIPOBEPKY — 32 2 HEJIEIH 10 3K3aMEHAI[OHHOH
ceccun. KoHTpomupyemsle pa3aesns! TUCIUIUINHEL 2-4 yKa3aHbl B cojepkaHud. KOHCYIbTaluy o BOIPOCaM, CBSI3aHHBIM C
BBIMIOJTHEHHEM JIOMAIIHEei paboThl, IPOBOASITCS 110 COTJIACOBAHUIO C IPETofaBaTesieM, BeAyIIUM JUCIUILUINHY, B COOTBETCTBHU C
pacnucaHreM BbIBEIIIMBAEMBIM Ha CTeHe Kadeapsl U Ha caiite HO HUTY MUCHC.

Bonpmoe 3Ha4eHNe I YCHENTHOTO OCBOCHUS AUCIUIUTHHEI «IH(pOpMaTHKa» UMEIOT TabopaTopHEIe 3aHATH. B cooTBeTCTBHH C©
y4eOHBIM IUTAHOM II0 KypCy IPEeAyCMOTpeHO 34 4acoB MPaKTHUECKUX 3aHATHH. 3a1aHug K HUM Pa3pabOTaHbEl B COOTBETCTBUH CO
ctangaptoM. JlabopaTopHbIe pabOTHI MPOXOAT B KOMIIBIOTEPHBIX KJIaccax U MPeAIoNaraloT HCIOIb30BaHKE CIIENUAIBHOTO
HPOrpaMMHOT0 00€CIIeueHNs], METOANUECKUX [T0COOUit 1 pa3pabOTOK ¢ MOIPOOHBIM U3JIOKEHUEM MaTepuala K 3aHITHIO
pa3MeIeHHbIe Ha caliTe ¥ B OnbianoTeke. BrMonHeHNe MpakTHYECKNX 3alaHni 1a00paTOPHBIX padoT CBA3aHA CO 3HAYUTEIILHBIMU
3aTpaTaMH ayAUTOPHOTO BPEMEHH, JUIs X ITOJHOLIEHHOTO BBITIOIHEHHUS TpeOyeTcs MpeaBapuTenabHas mpopaboTka TEOPETHIECKOTO
Marepuana, 4To clelyeT Jeaarh JoMa [0 Hadana JabopaTtopHoi pabotel. Taxke cneayer 3apaHee NOATOTOBUTh MHChbMEHHbIE
OTBETHI Ha KOHTPOJIBHBIE BOTIPOCHI 110 Ka)KJ0H J1a00paTopHOi paboTe M MOArOTOBUTHCSA K cOOECEJOBAaHHUIO IT0 HUM. B CBS3M ¢ 3THM,
TIpH IUTAHUPOBAHUH CBOEH yueOHOH paboTsI BaM CIEAyeT YIUTHIBATh, UYTO MPOITYCK JJaOOPaTOPHOTO 3aHATHS CBA3AH CO
CJIO’KHOCTSIMH UX BBITIOJIHEHUS, CBOEBPEMEHHOI OTYETHOCTH I10 33JaHHUAM U COOECeI0BaHHIO IO KOHTPOJIBHBIM BOIIPOCAM.




CrpykTypa 1ab0paTOpHOTO 3aHATUS IPEATIONaraeT OCYIEeCTBICHHE CIeIyIONNX BUIOB PaboT:

- pelIeHne 3a/1a4 Ha KOMIIBIOTEPE;

- pa30op 3a1aHui;

- OTYET U KOHTPOJIb 3HAHUH.

IIpoBenenue n1abopaTopHBIX paboT TpeOyeT aKTUBHOTO y4acTHsl, BBICOKOTO YPOBHSI OPFraHU30BAHHOCTH U CaMOCTOSITENEHOCTH
CTYZAEHTOB IPYIIIHI.

[ToaroroBka K BEITOTHEHHIO JIAOOPATOPHOM PabOTHI 3aKITI0YACTCS B COCTABICHHH TEOPETHIECKOTO OTYETA TI0 KOHTPOJIBHBIM
BOIIpOCaM K J1abopaTopHoit pabote. ITocie BemoaHEHHs 1aO0OpaTOPHOH pabOTEl OYOPMIISETCS OTUET 10 Pe3yJIbTaTaM
npakTH4IecKkoi paboTel. PaboTa cunTaeTcs MOJHOCTBIO 3aUTEHHOM MOCIE €€ 3alUThI.

ITo MHANBUTYyaTEHBIM CaMOCTOSTENBHBIM 33aIaHISIM, BEITaBaeMBIM B Hadaye 3aHATHS, HEOOXOMMO IPOBECTH CAMOCTOSTEIBHYIO
pa3paboTKy B KOMIIBIOTEPHOM IIPOrpaMMe U ceIaTh BEIBOABI IO MOMYYEHHBIM pPe3yIbTaTaM: IPOTECTHPOBATh IPOrPaMMy H
MPOaHAIM3UPOBATh MOIyYEeHHbIE JaHHbIE HA X COOTBETCTBUE PEabHBIM BEIMUHUHAM.

ITpu pabote Hax 3aaHUSIMU HEOOXOANMO MPOCIICKUBATE B3aUMOCBS3b C BAIIUM IIPOQUIIEM ITOIrOTOBKH, HEOOXOJUMO ITOCTOSIHHO
pacImpaTs CBOH KPYTro30p, B UeM OOJIBIITYIO TIOMOIIE MOKET OKa3aTh aHAIN3 HCTOYHUKOB B CETH HHTEPHET U HAYIHO-METOIIMYeCKast
auTeparypa.

HTorom usydeHus AUCLUILTUHEI ABIsETCS B | cemecTpe 3a4€T, a Bo 2 - 9k3aMeH. [l MOArOTOBKU K HTOTOBOM aTTeCcTalluu CIeayeT
03HAaKOMHTECS CO CIIFCKOM BOIIPOCOB. B KadecTBe OCHOBHI U TIOATOTOBKH PEKOMEH TyeTCs JISKIIMOHHBII MaTepral 1
popabOoTaHHBIE 3aTaHUS Ta00PaTOPHBIX padoT. [l MOATOTOBKU K BOIIPOCAM, KOTOPBIC HE HAIIUI CBOETO OTPAYKEHHUS B JICKIUAX
HAJJIEKUT BOCIIOJIb30BaThCSl PEKOMEHAYEMOU JTUTEpaTypPO.

O1eHKa Ha 9K3aMEHE BBICTABIISAETCS UCXO/s U3 OLIEHOK, MOMY4YEHHBIX B PE3yJIbTaTe JUaTHOCTHKU B KOMITBIOTEPHOM MpOrpaMmme
(WM yCTHOTO OTBETA), OIICHKH 3a JIOMAIlTHee 3aIaHKe M OI[CHOK MOIyYSHHBIX MPH 3aIIHTe 1a00paTOpHBIX padorT.

IIpu ocBoeHMH Kypca CleayeT BHUMATEILHO U3y4aTh OCHOBHYIO U JIOMOJTHUTENBHYIO JINTEPATYPy, aHATU3UPOBATH
peKoMeH10BaHHbIH MaTepuan. CIHCOK PeKOMEHyeMbIX HCTOYHUKOB COJEPXKUTCS B paboyeit mporpaMme Kypca.

O3HaKOMHUTBCA C IIPOTPAMMOM Kypca M MOIYyYHUTh 3aJaHAs K IPAKTHICCKUM 3aHATHAM, KypcoBOH paboTe MokHO Ha Kadenpe MuE
W Ha caiire http://www.nfmisis.net/.




