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CTpyKTYpBI M AJITOPUTMbI 00PA0OTKH JAHHBIX

pabouas mporpaMma AUCHUATUIUHBI (MOTYJIS)

3akperieHa 3a xadenpoit Kadenpa maTtemMaTHKky U BIYHCINTEIbHON TEXHUKH

VY4eOHbIi mian 09.03.04 ITporpammHasi MHKEHEPUS
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OO0mast TpyIoeMKOCTh 43ET

YacoB 1o y4eOHOMY IJIaHy 144 Bunbl koHTpOJNIS B cemecTpax:

B TOM YHCIIE:
ayJIUTOPHBIC 3aHATHUS 64
caMoCTOsATeNbHas paboTa 44
KOHTaKTHasl paboTa BO BpeMsl

npomexyrouHoi arrectanuu (MKP)
YacoB Ha KOHTPOJIb 34,7

Pacnpeneﬂeﬂne YacoB JUCHUILIMHBI IO CEMECTPaM

Cemectp
(<Kypc>.<Cemectp 3221
Ha Kypce>) Hroro
Henems 16 5/6
Bun 3ansruii vII PIT vi PIT
Jlexkuun 32 132 (32 |32
[IpakTuyeckue 32 (32 |32 |32

Konrakrnas padora |0,3 |03 |03 |0,3
Ha aTTecTanuy (B
HePHOJ 3K3. CECCHI)

Koncynpranmn 1 1

nepes] 9K3aMEeHOM

Uroro ayn. 64 |64 |64 (64
KonraktHas pabora | 65,3 | 65,3 [ 65,3 | 65,3
Cam. pabota 44 |44 |44 |44

Yacel Ha KOHTPOJIb 34,7 | 34,7 | 34,7 | 34,7
Hrtoro 144 | 144 | 144 (144

9K3aMEHBI 3
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1. IEJIM OCBOEHU S JUCLUILIAHBI (MOLY.JIST)

1.1

o0ydeHHe CTYACHTOB aNrOPUTMU3AIMN U IPOTPAMMHIPOBAHHMIO 3a/1a9 Pa3INYHON CTETIEHH CIIOXKHOCTH C IPUBJICICHUEM
10JIb30BATENbCKUX CTPYKTYP JaHHBIX

3agaun: mpuoOpeTeHHe 3HAHUKH B OOJIACTH CTAaHJAPTHBIX CTPYKTYp HAaHHBIX, HM3y4eHHE KIACCHYECKUX aJrOPUTMOB OOpabOTKH
JJAHHBIX, pa3paboTKe COOCTBECHHBIX AITOPHUTMOB PEIICHUS 33/1a4, IPOrPAMMUPOBAHUH TT0JIb30BATEILCKUX CTPYKTYpP JAHHBIX

2. MECTO JUCHHUIIJIMHBI (MOAYJISA) B CTPYKTYPE OBPA3OBATEJIbBHOU ITPOI'PAMMBbI

Hukn (paznen) OIT:

|Bl.B

2.1

Tpebopanus K NpeABapUTE/ILHOM NOAT0TOBKE 00y4aI0IIerocs:

2.1.1

MaremaTuyeckas JOTHKA K TEOpUA AJITOPUTMOB

2.1.2

Jluneiinas anredpa U GyHKIHS HECKOIBKHIX TEPEMEHHBIX

2.13

Wuterpans! u tuddepeHImanbHble ypaBHCHUS

2.2

JAucuunianHbl (MO1Y/JHM) U MPAKTHKH, VI KOTOPBIX 0CBOCHHE JAHHOH JUCHMIIMHBI (MOAY/18) HE00X0AMMO KaK
npeaiiecTBymoLIee:

221

VY4ueOHas npakTuKa: DKCIUTyaTallMOHHAS IPaKTHKa

222

KomnbrotepHsle ceTu

223

OrnepallMOHHBIE CUCTEMBI

224

TCOpI/Iﬂ CHCTEM M CUCTEMHEIN aHaIIN3

3. ®°OPMUPYEMBIE KOMIIETEHIINHU, THAUKATOPBI UX TOCTHUXEHUSA
U IUIaHUpYeMble Pe3yJIbTaThl 00y4eHus

ITK-1: Biaagenne HaBbIKAMH HCIIO0Ib30BAHUS ONEPAIMOHHBIX CHCTEM, CETEBBIX TEXHOJIOTHIA, CpeICTB pa3padoTKn
NPOrpaMMHOI0 UHTepdelica, IPUMEHEHHS A3bIKOB M MeTOA0B (POPMAJILHBIX cnenudukanuii, cucrem ynpapiaeHus 6azaMu

JAHHBbIX

ITIK-1.1: 3naeT MeToABI GPOPMAJILHBIX cHeU(UKALNA U CHCTEMBbI YIPaBJeHHs 0a3aMH JaHHBIX

3HaTb

VYposens | | 00namaTh MUHUMAIBHO AOIYCTHMBIM YPOBHEM 3HAHUMH, TOITYCKaTh MHOTO HETPYOBIX OIINOOK

VYpoBeHs 2 | 00amaTh ypoBHEM 3HAHHI B 00bEME, COOTBETCTBYIOLIEM IIPOrPaMMe HOATOTOBKH, JOMYCKaTh HECKOJIBKO HETPYOBIX
ommboK

Yposens 3 | 06nanaTh 3HAaHUSAMH B 00BEME, COOTBETCTBYIOIEM IPOrpaMMe IMOATOTOBKH, Oe3 omudox

IIK-1.2: YMeeT IpUMEHATHL COBPEMEHHBIE CPEeICTBA U A3bIKH IPOrPAMMUPOBAHMA

Ymers

YpoBeHs | | ZeMOHCTPHPOBATE OCHOBHBIE YMEHHS, pEIIaTh THIIOBBIE 3a1a9H ¢ HErPyOBIMH OIIMOKAMH 1 BBITIOJIHATE BCE 3a/1aHM,
HO HE B IIOJTHOM 00beMe

YpoBeHb 2 | AEMOHCTPUPOBATh YMEHHS PEIaTh BCE OCHOBHBIE 337a4M C HETPYObIMHU OIIMOKaMH, BBITIOJIHAT BCE 3a1aHUS B
MOJIHOM 00BEME, HO HEKOTOPBIE C He0UETaMU

VYpoBeHb 3 | I€MOHCTPHPOBATH YMEHHUS peIIaTh BCE OCHOBHBIC 33/1a41 C OTACTBHBIMH HECYIIECTBEHHBIMU HET0YETaMH B TIOJTHOM

00BéMe

IK-1.3: UmMeeT HABBIKH HCII0JIb30BAHUS ONEPALMOHHBIX CHCTEM

Baanernb
YpoBeHs | | MUHUMAIBHBIM OIBITOM IPO(ECCHOHATBFHOM AEATEIFHOCTH 1 CI1a00 BRIPAXKCHHON JINTHOCTHONW TOTOBHOCTBIO K
npodeccroHaTbHOMY CaMOCOBEPIIEHCTBOBAHUIO
YpoBeHb 2 | 6a30BBIMH HaBBIKAMH PEIICHHs CTaHAAPTHBIX 3a/1a4 C HEKOTOPBIMHU HE0UETaMU
YpoBeHb 3 | HaBBIKAMU pEIICHUS HECTAHIAPTHBIX 3a7a4 0e3 omHO0K U HeTOYETOB
4. CTPYKTYPA U COAEP)KAHUE JUCIUIIJIMHBI (MOAYJIS)
Kon HaunmeHoBaHue pa3/iesioB H TeM /BUJ Cemectp | Yacos | Kommneren- | JlutepaTtypa u 31. pecypesl | IIpakr
3aHATHA 3aHATHA/ / Kype HU . MoAar.
Pa3nen 1. CTpyKTYpHI JaHHBIX
1.1 AOCTpaKkTHBIH THI JaHHBIX /JIek/ 3 4 JI1.1J11.2J12.1 J12.2 J12.3 J12.4
JI2.5 J12.6
012233 34 25 56
1.2 Ab6cTpakTHbIH THI 1aHHBIX /T1p/ 3 4 JI1.1 J11.2J12.1 J12.2 JI2.3 J12.4
J12.5 J12.6
0102333543536
1.3 AOGcTpakTHEIA THIT TaHHBIX /Cp/ 3 4 JI1.1 J11.2J12.1 J12.2 J12.3 J12.4
JI2.5 J12.6
013233343536




1.4

JluHeliHble U HETUHEWHBIE CTPYKTYPBI
JaHHBIX /JIex/

JI.

1 J11.2J12.1 J12.2 J12.3 J12.4
JI2.5 J12.6
010233543536

1.5

JluHeliHble U HEMTUHEWHBIE CTPYKTYPbI
nansbIx /IIp/

JI1.

1J11.2J12.1 J12.2 JI2.3 J12.4
JI2.5 J12.6
013233343536

1.6

JIuneliHble U HENMHEWHBIE CTPYKTYPBI
naHHbIx /Cp/

JI.

1JI1.2J12.1 J12.2 J12.3 J12.4
JI2.5 J12.6
013233 34 35 26

1.7

I'padsr /Jlex/

JI1.

1 JI11.2J12.1 J12.2 J12.3 J12.4
J12.5 J12.6
010233543536

1.8

I'padyer /TIp/

JI1.

1J11.2J12.1 J12.2 JI2.3 J12.4
JI2.5 J12.6
0130233343536

1.9

I'padwr /Cp/

JI1.

1JI1.2J12.1 J12.2 J12.3 J12.4
JI2.5 J12.6
013233 34 35 26

1.10

Hepesbs /Jlex/

JI1.

1 JI1.2J12.1 J12.2 J12.3 J12.4
J12.5 J12.6
010233543536

Hepesbs /TIp/

JI1.

1 JI1.2J12.1 J12.2 J12.3 J12.4
JI2.5 J12.6
013233343536

1.12

Hepebs /Cp/

JI1.

1 JI1.2J12.1 J12.2 J12.3 J12.4
JI2.5 J12.6
0102335435056

1.13

®daitner /Jlex/

JI1.

1 JI1.2J12.1 J12.2 J12.3 J12.4
J12.5 J12.6
010233543536

Oaiiner /Tp/

JI1.

1 JI1.2J12.1 J12.2 J12.3 J12.4
JI2.5 J12.6
013233343536

Daiinsl /Cp/

JI1.

1JI1.2J12.1 J12.2 J12.3 J12.4
JI2.5 J12.6
010233543556

Pazgen 2. Airoput™Mbl

2.1

AJNTOPUTMBI KOAMPOBAHUS U TIOUCKA
nauHbeIx /JIex/

JI1.

1J11.2J12.1 JI2.2 JI2.3 JI12.4
J12.5 J12.6
0102333543536

2.2

AJITOPUTMBI KOTUPOBAHMS M IIOMCKA
nanubx /TIp/

JI1.

1J11.2J12.1 J12.2 J12.3 J12.4
JI2.5 J12.6
013233 34 35 26

23

AJITOPUTMBI KOJUPOBAHUS U ITOUCKA
naHubix /Cp/

JI.

1 JI1.2J12.1 J12.2 J12.3 J12.4
JI2.5 J12.6
010233543556

2.4

AnropuT™MEI copTupoBKH /JIex/

JI1.

1J11.2J12.1 J12.2 JI2.3 J12.4
J12.5 J12.6
0102333543536

2.5

AnroputMbl copTupoBkH /IIp/

JI1.

1J11.2J12.1 J12.2 J12.3 J12.4
JI2.5 J12.6
3013233 34 35 26

2.6

Anroputmsl copTupoBku /Cp/

JI1.

1JI1.2J12.1 J12.2 J12.3 J12.4
JI2.5 J12.6
010233543556

2.7

Teopus cioxHOCTH anropuT™MoB /JIex/

JI1.

1J11.2J12.1 J12.2 JI2.3 J12.4
J12.5 J12.6
0130233343536

2.8

Teopus coxHOCTH anroput™os /I1p/

JI.

1J11.2J12.1 J12.2 J12.3 J12.4
JI2.5 J12.6
013233343536

2.9

Teopust cnoxxHocTH anroputMos /Cp/

JI1.

1 JI11.2J12.1 J12.2 J12.3 J12.4
JI2.5 J12.6
010233543536




Paznen 3. IlIpome:xyrouHas aTrecTanus
3.1 Ox3amen /KAD/ 3 0,3 JI1.1J11.2J12.1 J12.2 J12.3 J12.4
JI2.5 J12.6
3132323 34 35 26
32 Koncynpranms nepen sx3amerom /Korc/ 3 1 JI1.1 J11.2J12.1 J12.2 J12.3 J12.4
JI2.5 J12.6
31 52323 34 35 26

5. OHEHOYHBIE MATEPHAJIBI

5.1. KoHTpoJIbHBIC BONIPOCHI M 3a/1aHUS

Crucox BOIIPOCOB MO AUCHUIINHE

e e B
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51.
52.

[TonsaTne anropurMa Kaxk cpelncTBa o0paboTku MHGOpMAIUU

[MonsTHE C1a00-CTPYKTYPUPOBAHHBIX JAaHHBIX

IonsTHE CTPYKTYPH TaHHBIX

INousATHE 3NIEMEHTAPHBIX CTPYKTYP AAHHBIX

IonsiTHe COCTaBHBIX CTPYKTYp AAHHBIX

IToHsATHE BHEITHHUX CTPYKTYP MaHHBIX

INousaTre pU3NUECKUX CTPYKTYP HAHHBIX

ITonsiTre abCTPaKTHBIX CTPYKTYP AAHHBIX

ITonsiTHe BEeMEHTApHBIX CTPYKTYP AAHHBIX

IToHsTHE COCTaBHBIX CTPYKTYP JAHHBIX

INokazaTenn H3MEHUUBOCTH CTPYKTYpP JaHHBIX

ITonsiTHe CTaTUYECKHX CTPYKTYP AAHHBIX

[onsATHE TMHAMUYECKUX CTPYKTYpP TaHHBIX

OcHOBHBIE TPEOOBaHUS K AJITOPUTMY

OmnpeneneHue MpOCTPaHCTBEHHON CIOKHOCTU aITOpPUTMA

ITonsTHe THNA JaHHBIX

OnpeneneHue aCUMITOTUYECKOW BPEMEHHOM CJI0)KHOCTH aarOpUTMa

IpaBuo cymM Ut ONpeneseHus: CI0XKHOCTH 3a1aui

ITpaBuno npousseneHuil 1 onpeaenaeHus CIOKHOCTH 337a4u

OmnpeneneHne IeTEPMHUHAPOBAHHOTO aJTOPHTMAa

OmnpenencHne HeETEPMUHUPOBAHHOTO AJITOPUTMA

CBOICTBO JETEPMUHUPOBAHHOCTH aITOPUTMA

ITonsiTHe sMeMeHTapHBIX JaHHBIX

INonsTe MaccuBa TaHHBIX

INonsTre cTpyKTyps! DaHHBIX «CTpokay

ITonsiTHe CTPYKTYpBI JAHHBIX «3aMHCh»

IonsiTHE CTPYKTYPH! TaHHBIX «MHOXKECTBO»

INousaTre cTpykTypsl HaHHBIX «Tabmimay

OmnpeneneHue TUHEHHBIX OJHOHATIPABICHHBIX U ABYHAIPABICHHBIX CIIHCKOB
OmnpeneneHne MUKINYECKOTO OJHOHANPABIEHHOTO U JBYHANPAaBIEHHOIO CHHCKa
ITonsTHE CTPYKTYpPH JaHHBIX THIA CTEK

INousTHE CTPYKTYpH! JAHHBIX THUIA O4Yepenb

[TonsaTue pa3ps>KeHHON MaTPHUIBL

OmnpeneneHne pa3pspKCHHBIX MAaTPHI] ¢ MATEMaTHISCKHAM OIMCAaHHUEM PACIIONIOKEHHS HIICMEHTOB
OmnpeneneHne pa3pspKEHHBIX MATPHI] CO CIyJalHBIM PacIiONIOKEHHEM SJIEMEHTOB
IonsTHe CTPYKTYpH! JAHHBIX THUMA AEK

IonsTre MynpTHCIHCKA

INonsTre cnoénoro cnmcka

Omnpenenenue rpada. [Ipeacrasnenue rpada B BUIE MaTPHIBI CMEKHOCTH M MAaTPUIBI HHIUACHTHOCTH
OmnpeneneHue CTPYKTYpsl JaHHBIX Tuma AepeBo. CrocoObl 00xona nepeBbeB. OmpenencHue IBOMYHBIX IEPEBbEB
Omnpenenenne ¢aiina. CriocoOsl opraHu3anny JaHHBIX B Buje daitnos. [loHsTHE MHACKCHpOBaHHOTO (aiina
Krnaccudukanus aaropuTMoB MO CIOKHOCTH

Omnucanue MeToja AEKOMITO3UIHU

ITonsTHE NMHAMUYECKOTO NMPOTrpaMMHUPOBAHUS

Omnmcadne MeToza MOCJIET0BATEIFHOTO (JIMHEHHOT0) TOMCKa

Omnucanue MeTona GMHAPHOTO MOHCKA

Omnpenenenne QpyHKIMU xemmpoBaHus. CyIIHOCTb M IIPUYMHBI BOZHUKHOBEHHS KOJUIM3UH MPU XEIIMPOBAHUM JTAHHBIX
[TonsiTHe anropuT™Ma COPTHPOBKH TaHHBIX.

OmnmcaHne anropuT™Ma COPTHPOBKH HOACYETOM

OmnucaHue anropuT™Ma COPTUPOBKH IPOCTHIM BKIIOYEHHEM

OnucaHue anropuTMa COPTUPOBKH METOJOM IMy3bIPbKa

Omnmcanne aNropuT™Ma COpTHpoBKa o Metoxay lllemma.

SaﬂaHI/IH JJIs1 IPpOBEACHMSA TCKYLICTO KOHTPOJISL




Tema: CraTHyecKkue CTPYKTYPBI JaHHBIX

3amaua 1

Peanu3oBarh QyHKIHIO, KOTOPasi pa30MBacT HEYNOPSIOUYCHHBIN YUCIOBOW MAaCCHB Ha JIBA MACCHBA C PABHBIM YHCIIOM 3JIEMCHTOB
TaK, YTOOBI JICMEHTHI OJJHOTO MacCHBa OBLIH ObI HE OOJIBIIIC HAMMEHBIIETO JIEMEHTa BTOPOT0 MacCHBa.

3angaua 2

Pa3paboraTh (HyHKINIO TPAHCTIOHUPOBAHUS MaTPHLBL. VICXOIHYIO MaTPHUIy COXPAHUTb, @ TPAHCIIOHHPOBAHHYIO IIOMECTUTH B
JMHAMHYECKYIO TaMSITh.

3agaua 3

Peanm3oBath QyHKIHIO, KOTOPAst CO3AAET OJHOMEPHBIH MACCHB M3 JBYXMEPHOTO MACCHBA TAK, YTO KaX/IbIH 3JIEMEHT OJHOMEPHOTO
MacCHBa €CTh COOTBETCTBYIOLIMX 3JICMEHTOB CTPOK JBYXMEPHOTO.

3anaua 4

OJeMeHT IByXMEpHOTO MacCHBa, KOTOPHIH SBIIACTCSA OMHOBPEMEHHO HAMMEHBIIINM B CBOCH CTPOKE M HANOOJBIINM B CBOEM
CTOJIOLE, HAa3BIBACTCS CEAIOBOM TOUKOM MaccuBa. Peann3oBaTh (PyHKIMIO TIOMCKA BCEX CEUIOBBIX TOUEK MacCUBA.

3amaua 5

YncmoBoi 0JHOMEPHBIH MaCCHB COJIEP)KUT HEKOTOPOE KOJIMYESCTBO HYJIEBEIX JJIEMEHTOB. Peaan3oBaTs GyHKITHIO ONIpeaeIeH s
JUTHHBI CaMOH AJIMHHOI MOCJIEA0BATEIFHOCTH IOAPSI UAYIINX HyJIeH 1 HHAEKca IIEPBOro 3JIEMEHTa 3TOH IOCIe0BaTEeIbHOCTH.
3amaua 6

Peanu3oBath QYHKIMIO T YMHOKEHHSI IBYX Pa3psHDKEHHBIX MATPUIl. YKa3aHus cM B [2, 1. 1.4.4.]

3anaua 7

Peanu3oBath (yHKIUIO IS ONPEEIeHUS KOIMUECTBA Pa3INYHBIX YHCET B OJHOMEPHOM LIEJIOUHCIEHHOM MacCHBe.

3amaua 8

PeanmzoBats QyHKIMIO A1 TyOIMPOBaHUS CTPOKH, HAIPUMEp «000» — «600000%.

3amaua 9

PeanuzoBath QyHKIMIO U1 0TOpaChIBaHUSI BCEX KOHEUHBIX TPOOEIOB B CTPOKE.

3anada 10

Peanm3oBatk QyHKINIO 115 OTOpachIBaHHUS BCEX HAYAIBHBIX IIPOOETIOB B CTPOKE.

3amaua 11

Pa3paborath (yHKIHIO, KOTOpAst 3aMEHSET HECKOJIBKO ITOAPS] UAYIINAX IPOOEIOB OHUM HPOOEITIOM.

3anaua 12

W3 cuMBOIBHON CTPOKH BEIJETIUTH BCE CJIOBA M COCTABUTH MaccHB clIoB. ClIOBa B CTPOKE pa3feeHs! MpodenamMu, 3HaK1
OpenrHAHUS 0TOPACHIBATS.

3agaua 13

W3 Texcra BEIIETUTD NpetoxkeHus. ONpeaenuTs YHCio IPEAoKeHHH B TEKCTe.

3anmaua 14

OmnpenenuTs CpeHee YUCIO CIIOB B TEKCTE U CPEIHEE YHCIIO CHMBOJIOB B CIIOBE.

3apgaua 15

Jan maccuB cioB. B 3amaHHOM TeKcTe HaiTH Bce BXOXKIICHUS 3THX CJI0B. Pe3ynsTaT BEIIATh B hopMe: CIIOBO: MOZUIIHS B TEKCTE.
3amauva 16

PeannzoBate QyHKIMIO BKIFOYCHUS CTPOKK S2 B CTPOKY S1, HAaUMHAs C IO3UIIHH N.

3angaua 17

Peann3oBath QyHKIUIO yoaneHHs HOACTPOKH S2 U3 cTpoku S1.

3amaya 18

Pa3zpaborath QyHKIHIO TS TOICUETA KaXK/IOTO M3 3HAKOB IPETIMHAHUS B TEKCTE.

Tema: JluHamMuueckue CTpYKTypbl JaHHBIX

3amaga 1. Mcmoms3ys cTek, HarmedaTaTh CHMBOJBI CTPOKH B 0OpaTHOM IOpsAAKe. YKa3zaHHE: MOCIEI0BATEIFHO BBOIUM CHMBOJBI
CTPOKH CIIEBa HANPaBO B CTEK. 3aTeM H3BICKAEM HX U3 CTEKa U I1e4aTacM.

3agava 2. Hamucars nporpammy, KOTopasi ONpefensieT, sBIsSEeTCs 11 CKOOOYHOE BBhIpakKeHHE NMPAaBUIIBHBIM. IIprMeps! MpaBUIbHBIX
cko0ouHbIX BeIpaxkeHHH: (), (())(), 00, (())) u HenpaBmtsHEIX: )(, ))(0), ()))), ((()). Ykazanue: paccMaTprBaeM IOCIEI0BATEIHHO
Ka)KIIBIF CHMBOJI 3aJJaHHOH CTPOKHM clieBa HarpaBo. Eciii ouepeHoit cHMBOII — JieBast CKOOKa, TO pa3MeIaeM ee B CTEKe, eCIH

MpaBasi — TO U3BJIEKAaeM JIEMEHT U3 cTeKa (3To 00s3aTeNIbHO AOJKHA OBITH JeBas ckoOka). [Tocie paccMoTpeHus Bcel CTPOKH, €CIu
BBIpaXKE€HHE MPABUIIBHO, CTEK JTOJKEH OKa3aThCs MYCTHIM.

3agaua 3. [lana cTpoka sl u3 4é€THOro Koiau4yecTBa CUMBOJIOB. [lodyuuTs U HamedyataTh CTPOKY S2, COCTOSLIYIO M3 CUMBOJIOB
HepBOi MOJIOBUHBI CTPOKH S1, 3aIIMCaHHBIX B 0OPAaTHOM MOPSAKE, I0CTIe KOTOPBIX HAYT CHMBOJIBI BTOPO TOJIOBUHEI CTPOKU s1,
TaKXe 3arMcaHHble B oOpaTHoM nopsake. Harpumep, nipu s1 = “npuBet”, s2 A0KHO OBITh paBHO “HpHTEB’.

3amaga 4. Pemmte 3amady 2, TOMOIHUTEIRHO HAMIS IMOPSIKOBBIA HOMEP MEpPBO CKOOKH, HapyIIAOMIeH MPaBUIEHOCTH
PacCTaHOBKU CKOOOK.

3agaua 5. IIpoBepuTh NpPaBUIBLHOCTH PACCTAHOBOK CKOOOK B CKOOOUHOM BBIPa)KEHMH, UCHOJB3YIOIIEM CKOOKM BHuza: “(”, «)”, “{”,
“° 417, “1”. TpeboBaHuE BIOKESHHOCTH CKOOOK Pa3HOTo BHJa HE YUUTBIBATH, T. €., Hanpumep, Boipaxenus “({ P[] u “([{0}]}” —
TpaBIJIbHEIE.

3agaga 6. [laH MaccHB LENBIX YHCEN. BBIACHUTH, COBIAAET M KOJIMYECTBO OTPHILATENBHBIX YHCEN C MOIOXKHUTENbHBIMH. Eciu Her,
OIpEeeUTh KOINYECTBO HECOBMAICHHUMH.

3amada 7. Pemmth 3amady 5, HO ¢ y4€TOM BIIO)KEHHOCTH CKOOOK OJHOTO BHUJA.

3amgaga 8. O6partnast nonsckas 3amuchk (OI13) — popma 3ammcu MaTeMaTHUECKUX BBIPAKCHHH, B KOTOPOH ONEpaHIbl PACIOIOKCHBI
nepex 3Hakamu oneparmid. Hampumep, 3+5-1 u (2+6)/4 B OI13 Oynyt Boirmsaets Tak: 3 5 1 —+u 2 6 + 4/, COOTBETCTBEHHO.




IIpeo6pazoBaTh apuMeTHUECKOE BEIPAXKEHHE B MHPHUKCHON HOTAIIMU B OOPaTHYIO MOJIBCKYIO 3aMHCh. YKa3aHUS: BEIPAXKCHUE HE
JIOJDKHO COAEPXKaTh CKOOOK, IPUOPUTET ONEPALMH JOJKEH ObITh NPEIYCMOTPEH B HCXOJHOM BBIPAXKEHUH MYTEM HX CJIC/IOBaHUSL.
3amaga 9. [onbckas 3amuck (I13) — hopma 3ammcn MaTeMaTHYECKUX BBIPAKCHUH, B KOTOPOH ONEpaHAbl PAaCIIOIOKEHBI TTOCTIe
3HaKkoB onepanuii. Hampumep, 3+5-1 u (2+6)/4 B I13 Oyayt BeirmsaeTs Tak: —+ 3 5 1 u/ + 2 6 4, coorBercTBeHHO. [Ipeobpa3oBaTs
apu(MeTHIecKoe BbIpaXKeHHE B MH(PUKCHON HOTAIUU B MOJNBCKYIO 3aMUCh. YKa3aHUS K PELICHUIO CM. B 3aJaHUH 9.

3anmaya 10. Boraucinth apudMeTHdeckoe BeIpaKeHUE, 3aJaHHOe 00PaTHOM TONIBCKOM 3amuchio (CM. 3ajanue 8).
3agaua 11. Jns BEIYHCIICHNS BBIPQKCHHI B MONBCKOH HOTAIMU (CM. 3aJaHue 8) MCIONb3yeTcs cTek. [Ipn YTeHnH BBIpakeH
HAIIPaBO €ro ONEepaH bl J0OABISIOTCS K BepuInHe cTeka. Onepanuy IpUMEpPSIIOTCS K JJIEMEHTaM U3 BEepIINHEI CTeKa. Pesynbrar
BBIYMCIICHHS J0OABIISIETCSI K BEPLIMHE CTEKa B3aMEH 3JIeMEHTOB-onepanjoB. Korja Bce onepanny BepaskeHHs: OyyT BBITTOIHEHBL,
€r0 pe3yibTaT JOJDKEH OKa3aThCs Ha BEPIINHE CTeKa. BEIUUCINTE BEIpaskeHNE, 3aJaHHOE 00paTHOM ITOJTLCKOI 3alHChI0. YKa3aHHe:
BCE OIEPaIUU B BEIPAXKECHUH JOJDKHBI OBITH OMHAPHBIMH, a ONEPaHIbI — HEIBIME YHcIaMHy. [IIs pa3/iesieHns OIepaHIoB
WCTIONB30BaTh MPOOed.

3agaua 12. Pemuth 3amauy 11 npu yciaoBUH, YTO BCE OMEPaHbl B BHIPAXKEHUH — BEIIECTBEHHBIC YHCIa ¢ (PUKCUPOBAHHOM 3
3amaua 13. YopsaaouuTh 37€MEHTHl YHCIOBOTO MAacCHBa B MOPSAAKE BO3PACTAHUS C MOMOIIBIO CTEKA M JIMHEHHOTO CIHCKA.
3amaga 14. YIOpSAAOUUTD 3TEMEHTHI YHCIOBOIO MacCHBa B MOPsAKE YOBIBAHUS C MOMOINBIO CTEKa U JIMHEHHOTO CIHCKA.

5.2. TeMbl NUCbMEHHBIX PadoT

DopMOit OCYIIECTBICHNS KOHTPOJIS BHITIOTHEHNS CAMOCTOSITENEHOM padoTHI SIBISIETCS IMTOATOTOBKH pedepaToB Ha aKTyabHBIC
TEMBI, T. €. U3y4CHHE C TIOMOIILIO HAyIHBIX METOAOB SIBICHUH U MIPOLIECCOB, aHAIN3A BIMSIHIUS HA HUX Pa3INIHBIX (paKTOPOB, a
TaKKe, U3ydeHHe B3aUMOJICUCTBHS MEXKIY SBICHUAMH, C LEIbIO MOTyYeHUs yOeJUTENbHO JOKAa3aHHBIX U MOJE3HBIX JUIS HAYKU U
NPAKTHUKH PEIICHUH ¢ MAaKCUMAaIbHBIM 3()(EKTOM.

Iems pedpeparta — onperneneHne KOHKPETHOTO 00BbEKTa U BCECTOPOHHEE, IOCTOBEPHOE N3yUYEHHE €TO CTPYKTYPHI, XapaKTePHUCTHK,
CBsI3eH Ha OCHOBE pa3pabOTaHHBIX B HAyKe MIPUHIIUIIOB H METOJIOB IIO3HAHUS, a TAK)Ke MOIYUCHUE MOJIE3HBIX IS eI TEIbHOCTH
4eJIOBEKa PEe3yNIbTaTOB, BHEAPEHUE B IPOU3BOJICTBO C JaIbHEHIIUM 3 (HeKTOM.

OCHOBOI1 pa3paOOTKH KaXKI0I TEMBI SBISIETCS METOIOIOTHS, T. €. COBOKYITHOCTH METOJIOB, CIIOCOOO0B, TIPHEMOB M UX OIpe/IeICHHAS]
MOCJICI0BATENIFHOCTD, IPUHSTAS NIPH pa3paboTKe HAYYHOTO HCCIICAOBAHNS. B KOHEYHOM cueTe, MeTOMOJIOTHS — 3TO CXeMa, IIaH
pelIeHns IOCTAaBJIEHHOW HAayYHO-UCCIIE0BATEIbCKOM 3a1au.

ITporecc moAroToBKH peepaT COCTOUT U3 CIACAYIOIINX OCHOBHBIX 3TallOB!

1. Br16op TeMBbI 1 000CHOBAaHHE €€ aKTYaTbHOCTH.

2. CocraBnenue 6ubmuorpadun, 03HaKOMIICHHE € 3aKOHOIATENIbHBIMU aKTaMH, HOPMAaTUBHBIMU JJOKYMEHTAMH U JPYTUMHU
HCTOYHUKAMHM, OTHOCSIIIUMHUCS K TeMe IpoeKTa (pabdoTsl).

3. Pa3paboTka anropuTMa UcCieI0BaHusI, JOPMUAPOBAHKE TPEOOBAHMIA K UCXOTHBIM TAHHBIM, BEIOOP METOJIOB U
MHCTPYMEHTAIBHBIX CPEICTB aHAIN3A.

4. C60p (haKTUYECKOro MaTepHaa.

5. O6paboTKa ¥ aHAIN3 MOTy4eHHON HH(QOPMaNNK C IPHMEHEHNEM COBPEMEHHBIX METOIOB aHAIIH3A.

6. ®opMyIHPOBKA BHIBOJOB M BEIPAOOTKA PEKOMEH/IAITHH.

7. Ocopminenue paboTHI B COOTBETCTBUH C YCTAHOBICHHBIMH TPEOOBAHUSIMHU.

TeMmsI pedepaton

Anroputmbl 00pabOTKK HHPOPMAIIKH.

Bunsl 06paboTku HHPOpPMALIUH.

OCHOBHBIE KOMITOHEHTHI HH()OPMAITMOHHOW TEXHOJIOTHH 00paOOTKH TaHHBIX.
CBs3HBIE CHHCKH.

[TpoGnembl aBTOMaTH3aUKd 00paOOTKH JaHHBIX.

MeTop! Ka9eCTBEHHOI 00pabOTKN JaHHBIX.

CoBpeMeHHbIE HH(OPMAIIMOHHBIC TEXHOJIOTHH.

Cnoco6b1 00paboTKH TEKCTOBOW MH(OpMAIIHK.

OCHOBHBIE THUITBI ATOPUTMHIECKHX CTPYKTYP.

0. HNHupopManmoHHBIE TPOIECCHI.

SO XNAN WD~

5.3. ®oHA OLEHOYHBIX CPEACTB

OreHOYHBIE CPECTBA TS IIPOBEICHUS IIPOMEKYTOUHOH U TEKYIIeH aTTeCTAIlH 00yJIaloINX sl MPIIAraloTcst K pabouei
nporpamme. OIeHOYHbIE H METOJHUYECKHE MaTepHabl XpaHaTca Ha Kadeape, odecreunBaromeil mpenogaBaHue JaHHON
JUCHUIIIMHBI (MOIYIs), @ TAKXKE Pa3MELIECHBI B 2IEKTPOHHAs 00pa30BaTEIbHON Cpejie akaJieMHU B COCTaBE COOTBETCTBYIOLIETO
kypca URL: eios.imsit.ru.

5.4. IlepeyeHb BHI0B OLICHOYHBIX CPEACTB

3amanus co cBoOoHO KOHCTpynpyeMsiM orBeToM (CKO) mpennonaraer cocTaBleHHE Pa3BEPHYTOTO OTBETA HA TEOPETUIECKUIT
BOIIpOC. 3alaHKe ¢ BBIOOPOM ofHOTO BapuaHTa oTBeta (OB, B 3a1aHMM TaHHOTO TUIA IpeIaraeTcs HeCKOIbKO BAPHAHTOB OTBETA,
Cpely KOTOPBIX OZMH BEpHBIN. 3a1aHus co cBOOOIHO KOHCTpynpyeMbiM otBeToM (CKO) mpeamnonaraer cocTaBieHue pa3BEpHYTOTO
OTBETA, BKJIIOYAIONIET0 MOJIHOE PEIICHHE 3aJa4H C ITOSCHEHHUAMU.

6. YHAEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOIY JISA)

6.1. Pexomenayemasi iuTepaTypa

6.1.1. OcHoBHas JIMTEPATYpa




ABTOpBI, COCTaBUTEIH 3arnaBue WznaTennscTBO, Tof
JI1.1 |MscuuxoBa H.A. ANTOPUTMBI U CTPYKTYpPHI JaHHBIX: Y4eOHOe Mocksa: KunoPyc, 2021, URL:
mocobue https://www.book.ru/book/936642
JI1.2 | Konmaer B./I. CTpYKTYphI U aJITOPUTMBI 00OPAOOTKH TaHHBIX: Mocksa: Uznatensckuii Leatp PUOT], 2020,
Y4ebHOe mocobue URL: http://znanium.com/catalog/document?
1d=356125
6.1.2. lono/IHUTeIbHAS TUTEPATYPa
ABTOpBI, COCTaBUTEIHN 3ariaBue W3nparenscTBO, TOg
JI2.1 |MscuukoBa H.A. ANTOPUTMBI U CTPYKTYpPHI JaHHBIX: Y4eOHOe Mocksa: KnoPyc, 2018, URL:
nocobue https://www.book.ru/book/926560
JI2.2 | Epmos O. JI., AJNTOPUTMBI ¥ BBIYCIUMOCTD B YEJIOBEYECKOM Hosocubupck: U3narenscteo CO PAH, 2012,
Hemumes B.B. no3uanuu: MoHorpadus URL: http://znanium.com/catalog/document?
id=169107
JI2.3 | Apozmos C.H. CTpYKTYpHI U alITOPUTMBI O0paOOTKH AHHBIX: PocroB-Ha-/lony: M3natenscTBo FOkHOTO
Y4eGHoe mocobue ¢denepanbHoro ynusepcurera (FODY), 2016,
URL: http://znanium.com/catalog/document?
1d=327722
JI2.4 |Lapes P.IO., AnropuT™sI U cTpyKTypsl gaHHEIX (CDIO): Kpacnosipck: Cubupckuii dpenepanbHbIH
IIpokonenko A.B. YuebHuK yHHuBepcuter, 2016, URL:
http://znanium.com/catalog/document?
1d=328418
JI2.5 |Beperexuna C.B., Monenu, METO/IbI, AITOPUTMBI U IIPOTPAMMHBIE Mocksa: OOO "Hay4Ho-U31aTENbCKUM LHEHTP
Cumonos B.JI. pelIeHus BEIYUCIUTENbHBIX MalluH, kommiiekcoB | MTHOPA-M", 2020, URL:
U cucTeM: Y4eOHHUK http://znanium.com/catalog/document?
1d=370434
JI2.6 |I'manckuiit H.U. OCHOBBI TEOPHH U aJITOPUTMBI Ha Trpadax: Mocksa: OOO "Hay4Ho-U31aTENBCKUM LEHTP
VYuebHoe nocobue HUHOPA-M", 2022, URL:
http://znanium.com/catalog/document?
1d=380130
6.2. DiIeKTPOHHBIE yueOHble H3JaHHA U 31eKTPOHHbIe 00pa30BaTe/IbHbIC Pecypchl
31 |HHTepHET yHUBEpCHTE HHPOPMAMOHHBIX TEXHOIOTHIL. - Pexxum moctyna: https:/www.intuit.ru
92 | EcTecTBeHHO-HAay4YHBII 00pa30BaTeIbHBINA MOpTal. - Pexxum goctyma: http://www.en.edu.ru/
33 | DnexTpoHHas OnbIHOTEYHas cucTeMa Znanium. - Pexxum mocryma: http://znanium.com/%20
24 | DnekrponHblie pecypchl Akanemun UMCHUT. - Pexxum mocrtyma: http://eios.imsit.ru/
25 | DnektponHas oubmuoreuHas cuctema Ibook. - Pexxum goctyma: http://www.ibooks.ru/
36 | DnekrponHas oudanoreuHas cucrema BOOK.ru. - Pexxum mocryna: http://rpd.eios.imsit.ru:8080/RPD/Index/1636711/%
20http://www.book.ru
6.3.1. JIunieH3MOHHOE ¥ CBOGOIHO PACIIPOCTPaHsieMOe IPOrpaMMHoOe o0ecreyeHne, B TOM YHcJIe 0Te4eCTBEHHOTO
NMPOU3BOJACTBA
6.3.1.1 | Windows 10 Pro RUS Omnepanunnas cucrema — Windows 10 Pro RUS TMoanucka Microsoft Imagine Premium — Order
Nel143659 ot 12.07.2021
6.3.1.2 | Google Chrome Bpayzep Google Chrome IIporpammuoe obecriedenue mo munensun GNU GPL
6.3.1.3 | Mozilla Firefox Bpayzep Mozilla Firefox ITporpammuoe obecnieuenue mo auueHzun GNU GPL
6.3.1.4 | LibreOffice O¢uchsrit maker LibreOffice IIporpammuoe obecnedenue no munersun GNU GPL
6.3.1.5 | MS Visio Pro 2016 HurerpuposanHas cpenna pa3padbotku Microsoft Visio mpodeccuonanbubiii 2016 [Tommucka
Microsoft Imagine Premium — Order Ne143659 ot 12.07.2021
6.3.1.6 | MS Visual Studio Pro 2019 Cpena pa3pabotku Microsoft Visual Studio Professional 2019 IToamucka Microsoft Imagine
Premium — Order Ne143659 ot 12.07.2021
6.3.2. Tlepeuenn npodeccHOHAIBHBIX 023 JaHHBIX U HH(POPMANMOHHBIX CIIPABOYHBIX CHCTEM
6.3.2.1 | ABOUT THE UNIFIED MODELING LANGUAGE SPECIFICATION https://www.omg.org/spec/UML
6.3.2.2 | UICO MexmyHapoHast OpraHu3aliys mo ctangaptusanuu https://www.iso.org/ru/home.html
6.3.2.3 | POCCTAHJAPT ®eaepanbHOE areHTCTBO 10 TEXHUYECKOMY PETYIUPOBAHUIO U METPOJIOTUH
https://www.gost.ru/portal/gost/
6.3.2.4 | Konekc — Ipodeccuonansubie cripaBodnbie cucteMbl  https://kodeks.ru
7. MTO (o6opyroBaHue U TeEXHHYECKHE CPEACTBA 00y4eHUsT)
Ayn HaumenoBanwue 110 OcHatieHue
113 ITomemenune s LibreOffice 20 mocaIo4YHbIX MeCT, pabovee MECTO MperoIaBaTess
MPOBEICHUS LibreCAD 20 xommeiotepoB P55-UD3/INTEL-i5-750/DDR3-1333-
3aHATUN Inkscape 8I'6/SSD Flexis 120Gb /WD3200AAKS/Radeon HD-




JIEKIIUOHHOTO
THIIa,
CEMHHApPCKOTO
THUIA, KYPCOBBIX
pabot (KypcoBBIX

MS SQL Server Management
Studio 18.8

MS Visio Pro 2016

MS Visual Studio Pro 2019
Anaconda3

4600/DWL-G520 Wireles

20 monutopoB Acer VI93W-19”

20 KOMIIJIEKTOB KJIaBUATypa+MbIlIb

1 xommyTaTtop Heympasisgemsrii DES-1024D

1 6ecnipoBoHas Touka goctyna DWL-3200AP

MPOCKTOB), Blender 3 KommiekT o6opyaoBanus Arduino
TPYIIOBBIX U Gimp 5 yae6nsIx kKomrurekToB SDK 1.1s
WHAWBUAYaJIbHBIX | Maxima 1 M®Y HP L] M1212nf MFP
KOHCYJIbTAINH, Oracle VM VirtualBox 12 UnctpymenT mist coopku ITK (oTBepTKa ph-1, IIIOCKOTYOIIBI
TEKYILETO Oracle Database 11g Express 150 MM, TepMormiacta 2rp., AHTHCTaTHUECKHI OpacieT, CTSHKKA
KOHTPOIIS U Edition 150 Mm)
MIPOMEKYTOUHOI IntelliJ IDEA
aTTeCTaluH, Notepad-++.
camoctostensHol | 1C:IIpennpustue 8. Kommuaekr
paboTHL Adobe Photoshop CS3
Kaspersky Endpoint Security
MS Access 2016
MS Project Pro 2016
MS SQL Server 2019
Ramus Educational
Micro-Cap Evaluation
Windows 10 Pro RUS
7-Zip
Google Chrome
Mozilla Firefox
JetBrains PhpStorm
JetBrains WebStorm
Autodesk 3ds Max 2020
Autodesk AutoCAD 2020
Adobe Reader DC
Diptrace
Autodesk EAGLE
118 Kadenpa LibreOffice Cucremnslii 6ok H310CM-DVS P 1.30\Intel(R) Pentium(R)
MaTeMaTUKHU U Kaspersky Endpoint Security Gold G5400 CPU 3.70GHz\DDR4-4Gb\SSD 240Gb
BerancmtensHOR | Klite Mega Codec Pack Momnwurop
TEXHHKH. Java 8 IIpuntep HP LaserJet 1018
CrneunanbHoe PDF24 Creator M®VY Brother DCP-L2540DNR
IIOMEIEHNE IS Etxt Antiplagiat
XpaHeHUs U Microsoft Windows 10 PRO x64
npodunaktudeckor | DSP OEM
0 00CITY>KHBaHHS MS Office Professional Plus 2007
y4eOHOTO 7-Zip
obopynoBaHHs Mozilla Firefox
Adobe Reader DC
119 ITomerenue g Embarcadero RAD Studio XE8 20 mocaouHBIX MECT, paboyee MECTO MpernoaaBaTels

IIPOBEICHUS
3aHATUN
JIEKIIMOHHOTO
THIIA,
CEMUHAPCKOT0
THTA, KYPCOBBIX
pabot (KypcoBBIX
MIPOEKTOB),
TPYIIOBEIX U
WHIMBUAYaTbHBIX
KOHCYNbTAIUH,
TEKYIIETO
KOHTPOJIS U
MIPOMEXYTOYHOU
aTTecTaluH,
CaMOCTOATENbHOM
paboTHL

Arduino Software (IDE)
NetBeans IDE

ZEAL

ARIS Express

AnyLogic

LibreOffice

LibreCAD

Inkscape

MS SQL Server Management
Studio 18.8

MS Visio Pro 2016

MS Visual Studio Pro 2019
Anaconda3

Blender

Gimp

Maxima

Oracle VM VirtualBox
StarUML V1

Oracle Database 11g Express
Edition

IntelliJ IDEA

Notepad-++.

20 xommetorepoB H110M-S2-C/INTEL Pentium G4400/DDR4
-2133-41'6/TOSHIBA HDWD105/Intel HD-510/Atheros
AR9287 Wireless

20 MOHHUTOPOB

20 KOMIIJIEKTOB KJIaBUATypa+MbIlIb

1 6ecnpoBognas Touka gocryna TP-Link TL-WAS0IND




1C:IIpeanpusrue 8. Kommuexr
Kaspersky Endpoint Security
MS Access 2016

MS Project Pro 2016

MS SQL Server 2019

Klite Mega Codec Pack

MS Office Standart 2007
Windows 10 Pro RUS

7-Zip

Google Chrome

Mozilla Firefox

JetBrains PhpStorm
JetBrains WebStorm
Autodesk 3ds Max 2020
Autodesk AutoCAD 2020
Adobe Reader DC

120

ITomemenue misa
MIPOBEICHUS
3aHATUH
JIEKIIMOHHOT O
THIIA,
CEMUHApPCKOT0
THMA, KYPCOBBIX
paboT (KypcoBbIX
MIPOEKTOB),
TPYIIIOBBIX U
WHMBUAYaIbHBIX
KOHCYJIbTAIIHH,
TEKYIIETO
KOHTPOJIS U
MPOMEKYTOUHON
aTTecTalluH,
CaMOCTOSATEIbHON
padoTHI.

NetBeans IDE

ZEAL

SMath Studio

LibreOffice

LibreCAD

Inkscape

MS SQL Server Management
Studio 18.8

MS Visio Pro 2016

MS Visual Studio Pro 2019
Anaconda3

Blender

Gimp

Maxima

Oracle VM VirtualBox
StarUML V1

Oracle Database 11g Express
Edition

IntelliJ IDEA

Notepad++.
1C:IIpeanpusitue 8. Kommuekr
Kaspersky Endpoint Security
MS Access 2016

MS Project Pro 2016

MS SQL Server 2019

Klite Mega Codec Pack
Windows 10 Pro RUS

7-Zip

Google Chrome

Mozilla Firefox

JetBrains PhpStorm
JetBrains WebStorm
Autodesk 3ds Max 2020
Autodesk AutoCAD 2020
Adobe Reader DC

20 1ocaJiouHbIX MecT, pabodee MECTO IperoaBaTes

20 xommbiotepoB A320M-H-CF/AMD Ryzen 5 2600X/DDR4-
2933 16I'6/SSD XPG GAMMIX S11 Pro 512I'6/NVIDIA
GeForce GTX 1050 Ti/Realtek PCle GbE Family Controller
40 monuTopoB Samsung S24R350FHI 23.8"

20 UBII CyberPower UT650EG

20 KOMILJIEKTOB KJIaBUATYpa+MBbIIIb

20 rapautyp Defenfer G-320

1 neynpasisemsiit kommyrarop TP-LINK TL-SG1024D

1 Untepaktusnas nanens EliteBoard LR-75UT4017

121

ITomemmenue misa
MPOBEICHUS
3aHATHH
JICKIIMIOHHOTO
THIIA,
CEMUHAPCKOT0
THTA, KYPCOBBIX
pabot (KypcoBBIX
MIPOEKTOB),
TPYIIOBEIX U
WHAMBUAYaIbHBIX
KOHCYNbTAIUH,
TEKYIIETO
KOHTPOJIS U
MIPOMEXYTOUHOU
aTTecTaIuH,

SMath Studio

ITO JIMHKO v8.2 nemo-Bepcus
LibreOffice

LibreCAD

Inkscape

MS SQL Server Management
Studio 18.8

MS Visio Pro 2016

MS Visual Studio Pro 2019
Anaconda3

Blender

Gimp

Maxima

Oracle VM VirtualBox
StarUML V1

Oracle Database 11g Express

17 mocaouHbIX MeCT, paboyee MECTO MpenoaaBaTelis
17 xommeiotepoB P8H67/INTEL i5-2300/DDR3-1333-
41'6/SSD Flexis 120Gb/ WD5000A AKX/Radeon HD
6700/Realtek PCle GBE

17 monutopoB AOC e2243Fw 21,5”

17 KOMILIEKTOB KJ1aBUATypa+MbIlIb

1 xommyTatop Heympasisgemsrii DES-1024D




CaMOCTOSTEILHOMN
paboThI.

Edition

IntelliJ] IDEA

Notepad++.
1C:Ilpeanpusitue 8. Komruiekr
Kaspersky Endpoint Security
MS Access 2016

MS Project Pro 2016

MS SQL Server 2019

Klite Mega Codec Pack
Windows 10 Pro RUS

7-Zip

Google Chrome

Mozilla Firefox

JetBrains PhpStorm
JetBrains WebStorm
Autodesk 3ds Max 2020
Autodesk AutoCAD 2020
Adobe Reader DC

123

ITomermmenue as
MPOBEICHUS
3aHATHHA
JIEKITHOHHOTO
THIIA,
CEMUHAPCKOTo
THTIA, KYPCOBBIX
pabot (KypcoBBIX
MIPOEKTOB),
TPYIIOBBIX U
WH/IBUYaTbHBIX
KOHCYJbTalUH,
TEKYIIETO
KOHTPOJIS U
IIPOMEKYTOYHOMI
aTTeCcTaluu,
CaMOCTOSATEIIBHOM
paboTEL.

Embarcadero RAD Studio XE8
Arduino Software (IDE)
NetBeans IDE

ZEAL

LibreOffice

LibreCAD

Inkscape

MS SQL Server Management
Studio 18.8

MS Visio Pro 2016

MS Visual Studio Pro 2019
Blender

Gimp

Maxima

Oracle VM VirtualBox
Oracle Database 11g Express
Edition

IntelliJ IDEA

Notepad++.
1C:Ilpennpusitue 8. Komrekr
Kaspersky Endpoint Security
MS Access 2016

MS Project Pro 2016

MS SQL Server 2019

Klite Mega Codec Pack
Windows 10 Pro RUS

7-Zip

Google Chrome

Mozilla Firefox

JetBrains PhpStorm
JetBrains WebStorm
Autodesk 3ds Max 2020
Autodesk AutoCAD 2020
Adobe Reader DC

19 nocamouHBIX MeCT, pabodyee MECTO MPeroaaBaTels

19 xommeiotepoB H110M-S2-C/INTEL Pentium G4400/DDR4
-2133-4I'6/TOSHIBA HDWD105/Intel HD-510/Atheros
AR9287 Wireless

19 monutopos LG Flatron 1718s

19 KOMIUIEKTOB KJIaBUaTypa-+MbIIlb

1 neynpasisemsiit kommyrarop TP-LINK TL-SG1024D
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ITomemenue mis
MIPOBEICHUS
3aHATUH
JIEKIIMOHHOT' O
THIIA,
CEMHHAPCKOTO
THMA, KYPCOBBIX
paboT (KypcoBBIX
MIPOEKTOB),
TPYIIIOBBIX U
WH/IMBUAYaIbHBIX
KOHCYJIbTaLlUH,
TEKYIIETO
KOHTPOJIS U
MPOMEKYTOUHON

Embarcadero RAD Studio XES8
Arduino Software (IDE)
NetBeans IDE

ZEAL

SMath Studio

LibreOffice

LibreCAD

Inkscape

MS SQL Server Management
Studio 18.8

MS Visio Pro 2016

MS Visual Studio Pro 2019
Blender

Gimp

Maxima

17 mocago4uHbIX MecT, pabodee MECTO IperoaBaTes

17 xommeiorepoB H110M-S2-C/INTEL Pentium G4400/DDR4
-2133-8T6/TOSHIBA HDWD105/Intel HD-510/Atheros
AR9287 Wireless

17 monutopoB Samsung SyncMaster 920N

17 KOMIUIEKTOB KJIaBUATypa-+MblIIlb

1 xommytarop Heympasnsembiii DES-1024G




aTTeCTallUH,
CaMOCTOSITEIIbHON
paboTEHI.

Oracle VM VirtualBox
StarUML V1

Oracle Database 11g Express
Edition

IntelliJ IDEA

Notepad-++.
1C:IIpenmpustue 8. Komruiekr
Kaspersky Endpoint Security
MS Access 2016

MS Project Pro 2016

MS SQL Server 2019

Klite Mega Codec Pack
Windows 10 Pro RUS

7-Zip

Google Chrome

Mozilla Firefox

JetBrains PhpStorm
JetBrains WebStorm
Autodesk 3ds Max 2020
Autodesk AutoCAD 2020
Adobe Reader DC
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[Tomemenune as
MIPOBEACHUS
3aHATUH
JIEKIIHOHHOTO
THIIA,
CEMUHAPCKOTo
THTIA, KYPCOBBIX
paboT (KypcoBBIX
MIPOEKTOB),
TPYIIIOBBIX U
WH/IBUTYaTbHBIX
KOHCYJIbTaIUH,
TEKYILLEro
KOHTPOJIS U
IIPOMEKYTOUHOM
aTTecTaluy,
CaMOCTOSTEIbHOI
paboTEhI.

Embarcadero RAD Studio XE8
Arduino Software (IDE)
NetBeans IDE

ZEAL

LibreOffice

LibreCAD

Inkscape

MS SQL Server Management
Studio 18.8

MS Visio Pro 2016

MS Visual Studio Pro 2019
Blender

Gimp

Maxima

Oracle VM VirtualBox
StartUML V1

Oracle Database 11g Express
Edition

IntelliJ IDEA

Notepad++.
1C:IIpennpusitue 8. Komrekr
Kaspersky Endpoint Security
MS Access 2016

MS Project Pro 2016

MS SQL Server 2019

Klite Mega Codec Pack
Windows 10 Pro RUS

7-Zip

Google Chrome

Mozilla Firefox

JetBrains PhpStorm
JetBrains WebStorm
Autodesk 3ds Max 2020
Autodesk AutoCAD 2020
Adobe Reader DC

20 mocagoYHBIX MECT, pabodee MECTO IPeroJaBaTeNns

11 xommeioTepoB Tuna «MoHo6m0k» Lenovo IdeaCentre-/ Intel
Pentium CPU 4415U 2.30GHz/DDR4-2133-41'6/ WDC
WDI10EZEX-08WN4AO0 1000T°6/ Intel(R) HD Graphics 610 /
Realtek PCle GbE Family Controller/ Qualcomm Atheros
QCA9377 Wireless Network Adapter

5 xoMmbroTepoB THa «MoHoO10K» Lenovo IdeaCentre IAO
300-23SU /INTEL Pentium 4405U/DDR4-2400-
8I'6/ST1000DMO003/Intel HD-510/Intel(R) Dual Band Wireless
-AC 3165

4 Kommsiotepa tnna "MoHoO10K" Lenovo /Intel Pentium
Silver J5040 CPU 2.00GHz/DDR4-2400 8I'6/SSD WDC PC
SN530 SDBPMPZ-512G-1001/Intel(R) UHD Graphics 605/
Realtek PCle GbE Family Controller/ Realtek 8821CE
Wireless LAN 802.11ac PCI-E NIC

20 KOMILIEKTOB KJIaBUATYpa+MBIIIb

1 6ecnipoBoHas Touka goctynma DWL-3200AP
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[Tomemenue nmns
MIPOBEICHUS
3aHATUN
JIEKIIMOHHOT'O
THIIA,
CEMHHAPCKOTO
THMA, KYPCOBBIX
paboT (KypcoBBIX
MIPOEKTOB),
TPYIIIOBBIX U
WHAMBUAYaIbHBIX

Arduino Software (IDE)
NetBeans IDE

ZEAL

LibreOffice

LibreCAD

Inkscape

MS SQL Server Management
Studio 18.8

MS Visio Pro 2016

MS Visual Studio Pro 2019
Anaconda3

20 1mocaoYHBIX MECT, pabodee MEeCTO IPEroJaBaTeNs

20 xommbiotepoB GA-870A-USB3/AMD-Phenom(tm)-1I-X4-
945/DDR3-1333-416/ SSD Flexis

120Gb/WD5000A AK/Radeon HD-5800/Atheros AR9287
Wireless

19 monutopos AOC e2243Fw 21,5

1 monuTop Acer V226HQL 21,5”

20 KOMIIJIEKTOB KJIaBUATypa+MbIlIb

1 6ecipoBoanas Touka nocryna TP-Link TL-WASO0IND




KOHCYJbTalUH,
TEKYILEro
KOHTPOJIS U
IIPOMEKYTOUHOI
aTTecTaluH,
CaMOCTOSATENbHOM
paboTEHL.

Blender

Gimp

Maxima

Oracle VM VirtualBox
StarUML V1

Oracle Database 11g Express
Edition

IntelliJ IDEA

Notepad++.
1C:IIpenmnpusitue 8. Kommuekr
Kaspersky Endpoint Security
MS Access 2016

MS Project Pro 2016

MS SQL Server 2019

Klite Mega Codec Pack
Windows 10 Pro RUS

7-Zip

Google Chrome

Mozilla Firefox

JetBrains PhpStorm

JetBrains WebStorm

Autodesk 3ds Max 2020

Autodesk AutoCAD 2020

Adobe Reader DC

114 [Tomemenue nns LibreOffice 20 TocaIouHBIX MECT, pabodee MECTO MPeroaBaTels,
IIPOBECHUS Inkscape 15 mono6noxoB Apple IMac 21,1/Apple M1/RAM 8I'6/Apple
3aHATHI MS Visual Studio Pro 2019 SSD AP0256Q/GPU Apple M1/Ethernet 1000BaseT/AirPort
JIEKIIMOHHOTO Blender Extreme
THIIA, Gimp 5 mono610K0B Apple IMac 21,1/Apple M1/RAM 16I'6/Apple
CEMHHAPCKOIo IntelliJ IDEA SSD AP0512Q/GPU Apple M1/Ethernet 1000BaseT/AirPort
THTIA, KYPCOBBIX JetBrains PyCharm Extreme
pabot (kypcoBeix | JetBrains DataGrip 1 cereBoit HeynpaBsieMslit kommyTtatop DES-1024G
MIPOEKTOB), Autodesk Flame 2022 1 NnrepaktuHas nanens EliteBoard LR-75UT4017
TPYIIIOBBIX H Autodesk Mudbox 2020 1 HoyrOyk 15.6 HP 15-ral05ur
WHIUBUAYaATbHBIX | JetBrains PhpStorm 1 M®VY Brother DCP-1612WR
KOHCYJIbTALlUH, JetBrains WebStorm 1 HP Color LaserJet CP5225
TEKYILETo Adobe Reader DC
KOHTPOJIS U MAC OS Big Sure
MIPOMEKYTOTHOM Autodesk AutoCAD 2022
aTTeCTaIlNH, Autodesk Maya 2022
camocrosaTenpHOi | Achicad
paboThI.
114a [Tomemenue nmns Arduino Software (IDE) 16 ocatouHBIX MECT, pabodee MECTO MPEToIaBaTels

[IPOBEJICHUS NetBeans IDE 16 xommbroTepoB GA-870A-USB3/AMD-Phenom(tm)-11-X4-
3aHATUI ZEAL 945/ DDR3-1333-41'6/SSD Flexis
JICKITHOHHOTO LibreOffice 120Gb/WD5000AAKX/Radeon HD-5800/Realtek PCle GBE
THIIA, LibreCAD 16 monuropoB AOC e2243Fw 21,5”
CEMHHAPCKOTO Inkscape 16 KOMIUIEKTOB KJIaBUATYpa+MBIIIb

THMA, KYPCOBBIX
paboT (KypcoBBIX
MPOEKTOB),
TPYIIOBBIX U
WUHMBUAYaIbHBIX
KOHCYJIbTAIUH,
TEKYILETO
KOHTPOJIS U
IIPOMEKYTOIHOM
aTTecTaluH,
€aMOCTOSATEIbHON
paboTEHI.

MS SQL Server Management
Studio 18.8

MS Visio Pro 2016

MS Visual Studio Pro 2019
Anaconda3

Blender

Gimp

Maxima

Oracle VM VirtualBox
Oracle Database 11g Express
Edition

IntelliJ IDEA

Notepad++.
1C:IIpeanpusrue 8. Kommuexr
Kaspersky Endpoint Security
MS Access 2016

MS Project Pro 2016

MS SQL Server 2019

Klite Mega Codec Pack

1 Kommytarop LincSys SR224G

1 IIpoextop ViewSonic PJD5232

1 ITpoexuuonHskIil 5kpad Luma

1 NnrepaktuBHas nocka WR-84A10 ¢ mpoekTopom ViewSonic
PS501X

1 HIxad TemeKoMMyHHKAITMOHHBIH

1 BIT SMART UPS 2000

3 Kommytarop Cisco Catalist 2960

1 Konnierrparop AlterPath 16 port

4 Mapmpyrusarop Cisco-2800

2 Mapupyruszarop Cisco-2811

6 Moayns 2-port

2 TTanenb KOMMYyTallMOHHAS

12 IIayp V.35 Cable

Buras nmapa, Konnekrop RJ-45

2 UncTpymeHT uig 3aunctku kademns UTP
1 INporsxka xabempHast, d=3,5 MM 10 M

1 Tectep MEI'EOH 40060/I11t.

5 MHCTpYMEHT AJisl 00)KMMa BUTOM Maphbl




MS Office Standart 2010
Windows 10 Pro RUS
7-Zip

Google Chrome

Mozilla Firefox

JetBrains PhpStorm
JetBrains WebStorm
Autodesk 3ds Max 2020
Autodesk AutoCAD 2020
Adobe Reader DC

5 Tectep xabenbHBII

3 MHCTpYMEHT JUTs 3a[1elIKU Kabelst BuTas napa tum Krone ¢
KpIOYKaMH

3 P tenedpon GrandStream GXP1610

2 Kommiekr s MoHTaxka CKC (nmaru-nanens 1U kat.5e UTP
24 nopta-1 1WT., ”HCTPYMEHT 00KUMHOM i RJ-45 1 .,
WHCTPYMEHT JJIsl 3a4UCTKY Kabes | MIT., HHCTPYMEHT ISt
paszenku KOHTakToB - 1 mt., LAN Tecrep 1 mT.)

2 Poyrep Wi-Fi poyrep Keenetic

1 Cepeep GA-870A-USB3/AMD-Phenom(tm)-11-X4-945/
DDR3-1333-41'6/SSD Flexis 120Gb/WD5000A AKX/Radeon
HD-5800/Realtek PCle GBE
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ITomemenue oisa
MIPOBEICHUS
3aHATUN
JIEKIIMOHHOTO
THIIA,
CEMUHApPCKOT0
THTA, KYPCOBBIX
pabot (KypcoBBIX
IIPOEKTOB),
TPYIIOBEIX U
WHIMBUAYaIbHBIX
KOHCYNbTaIUH,
TEKYIIETO
KOHTPOJIS U
MIPOMEXYTOYHOU
aTTecTaluu.

Embarcadero RAD Studio XE8
Arduino Software (IDE)
NetBeans IDE

ZEAL

LibreOffice

LibreCAD

Inkscape

MS SQL Server Management
Studio 18.8

MS Visio Pro 2016

MS Visual Studio Pro 2019
Blender

Gimp

Maxima

Oracle VM VirtualBox
StarUML V1

Oracle Database 11g Express
Edition

IntelliJ IDEA

Notepad++.
1C:Ilpeanpusitue 8. Kommuiekr
Kaspersky Endpoint Security
MS Access 2016

MS Project Pro 2016

MS SQL Server 2019

Klite Mega Codec Pack

MS Office Standart 2007

NI LabVIEW Full

Windows 10 Pro RUS

7-Zip

Google Chrome

Mozilla Firefox

JetBrains PhpStorm
JetBrains WebStorm
Autodesk 3ds Max 2020
Autodesk AutoCAD 2020
Adobe Reader DC

Diptrace

Autodesk EAGLE

19 mocamoyHBIX MecT, padoyee MEeCTO IPerogaBaTels,

10 xommetorepoB H97-PLU/INTEL i5-4460/DDR3-1333-
16I'6/SD7SB68S-128G+ST500DM002/Radeon R7 200/Realtek
PClIe GBE

1 xomnbiotep P5SP41T-LE/INTEL Core2Duo E-6700/DDR2-
667-2I'6/ WD800JD/GF-9500 GT/ Realtek PCle GBE

10 monutopos Philips 274E5QSB 27~

1 monutop Samsung SyncMaster E1720

11 KOMIIIEKTOB KJ1aBUATypa+MbIlIb

1 npuntep HP LaserJet 1018

1 xommyTtarop Heympasnsiemblit DES-1016D

1 BecripoBogHast Touka noctyna Apple Air Base Station
MexauctumuHapHas 1adoparopHas cranmus NI ELVIS I u
IO Circuit Design Suit JlabopaTtopusi CXeMOTEXHUKH
(HeoOxoaumo Hanmuue nab. cranuuu ELVIS) ITpaktukym no
IU(POBEIM IEMEHTaM BEYHUCIUTEIBHON 1 HH(QOPMAITMOHHO-
M3MEPHUTENBHON TEXHUKHU (HEOOXOIMMO HATMINe
naboparopHoii ctanuuu ELVIS) JlabopaTtopus
MIPOCKTUPOBAHNE IIU(DPOBBIX YCTPOICTB M IPOrPAMMHUPOBAHHS
TUINC (Heo6xoaumo Haimmuue adoparopHoii craniun ELVIS)
Kommekt akceccyapos NI myRIO Starter Accessory Kit
(onmuonansHO) Kommiekt akceccyapoB NI myRIO
Mechatronics Accessory Kit Kommiekt akceccyapos NI
myRIO Embedded Systems Accessory Kit JlabopaTopus
MIPOrpaMMHUPOBAHUS BCTPAHBaEMbIX cucTeM JIoKalbHbIe
BBIYHCIIUTEIBHEIC CeTH (HEOOXOIMMO HAIIIYHE JIA00PaTOPHOIT
cranmmu ELVIS) [IpoMermnenHsie nHTEpdEHCH U TPOTOKOIBI
(mporpammHas Bepcusi) AxagemMudeckast TureH3ns NI
LabVIEW. Arduino Robot.

8. METOUMYECKHE YKA3AHUA /UIA OBYYAIOIIUXCHA 11O OCBOEHUIO JUCHHUIIJIMHBI (MOAY JISA)

B cootBerctBun ¢ TpeboBanusymu @I'OC BO no HanpaBieHHIO MOATOTOBKH PealN3alys KOMIIETEHTHOCTHOTO ITOIX01a
HpeycMaTpUBACT UCHOJIB30BAaHUE B y4€OHOM NPOIEcce aKTUBHBIX U MHTEPAKTHBHBIX (POPM NpoBeaeHHUs 3aHATHi (pa3oop
KOHKPETHBIX 33/1a4, IPOBEICHNE OJIUII-OIIPOCOB, FCCIIETOBATEIECKIE paOOTHI) B COYETAaHNH C BHEAYIUTOPHOI PabOTOH ¢ Ienbio
(hopMUPOBAHUS U Pa3BUTHUS IIPO(PECCHOHANBHBIX HABBIKOB 00yJaIOIIUXCSL.

Jlexumonnsie 3ausaTus gononustores [13 u paznununsivu popmamu CPC ¢ yuebHoi 1 Hay4dHO# nuTepatypoit B nponecce Takoit
PabOThI CTYICHTHI TPUOOPETAIOT HABBIKU «TJIyOOKOTO YTEHMSD - aHAlIM3a M MHTEPIPETANH TEKCTOB 110 METOJIOIOTHU U METOJIHKE
JVICITUTIIIAHEL.
Y4eOHBIi MaTepHal 0 JUCHUIITHHE «BBICOKOIIPOU3BOAUTEIbHBIC BEIUNCIUTENBHBIE CHCTEMBD». Pa3eeH Ha IOTHIECKU
3aBEepILIECHHbIE YacTH (MOAYIN), IOCIIE U3YUEHHS, KOTOPBIX IIPeycMaTprUBaeTCs aTTecTanys B (JopMe MMCbMEHHBIX TECTOB,
KOHTPOJIBHBIX paboT.
PaboTs! orieHMBarOTCS B OaIax, CyMMa KOTOPBIX JaeT PEUTHHT KaXJoro o0ydaromerocs. B 6ammax oneHHBaOTCSA HE TOJIBKO
3HaHWs M HABBIKK O0YYaIOIINXCsl, HO M UX TBOPYECKHUE BO3MOXKHOCTH: aKTHBHOCTb, HEOPMHAPHOCTD PELIEHHI MTOCTABICHHBIX
npodaeM. Kaxapiit Moysib y4eOHON TUCIMITIMHBI BKIIOYAET 00sI3aTeIbHbBIC BUIBI pa0OT — nekiuH, 113, pasznuunbie Buasl CPC
(BBITIOJTHEHNE TOMAITHUX 3aJaHAH IO PEIICHHIO 3a/1a4, TOJrOTOBKA K JICKITHAM W IPAKTHICCKUM 3aHATHAM).




®dopma TeKyIero KOHTPOIs 3HaHUil — paboTa CTy[eHTa Ha MPAaKTHYECKOM 3aHITUH, orpoc. PopMa MpoMeKyTOIHBIX aTTeCTALlUH —
KOHTPOJIbHAs! paboTa B ayJJMTOPUH, JOMaIIHss paboTa. iTorosast hopma KOHTPOJIS 3HAHUH 110 MOZYJISIM — KOHTPOJIbHAst paboTa ¢
3a/la4aMy 110 MaTepuary MOAYJIs.

Mertoauueckue yKa3aHHs MO BBIIOJHEHHIO BCEX BHOB yueOHOI paboTHI pa3MeIIeH ! B AICKTPOHHON 00pa30BaTeIbHON cperie
aKaJleMHH.

Meroauyeckue ykazaHHs 1 MaTepUalsl 110 BUAaM y4eOHbIX 3aHATHH 110 JUCLHUILINHE:

Bun y4eOHBIX 3aHATHH, paboT - OpraHu3anus NeITeIFHOCTH 00yJaromerocs

Jlexuus - Hamucanme xoHCHeKTa JEKLIUH: KPaTKO, CXEMAaTUYHO, MOCIEA0OBATENFHO (PUKCUPOBATH OCHOBHBIE
TI0JIOXKEHHS, BBIBO/IBI, (DOPMYITMPOBKH, 0000IIEHHs, OTMEYATh BaXKHBIC MBICIIH, BBIACIATH KIIIOUEBbIC CI0BA, TepMUHBL. [IpoBepka
TEPMHUHOB, TIOHATHH C TOMOIIBIO SHITMKIIONIEIUH, CTIOBapeif, CIIpaBOYHUKOB C BHINMMCHIBAHNEM TOJIKOBAaHUH B TeTpaab. O003HAYNTE
BOIIPOCHL, TEPMHUHBI, MaTePHUall, KOTOPbII BBI3bIBAET TPYAHOCTH, ONBITATHCS HAUTU OTBET B PEKOMEHIyeMOU JINTEPATypeE, €CIIU
CaMOCTOATENBHO He yaaéTcs pa3o0paThes B MaTepHane, Heo0XoauMo chopMyIHpoBaTh BOMPOC U 331aTh MPEMNOAaBaTENIO0 Ha
KOHCYJIbTALlUH, HA MIPAKTUYECKOM 3aHATHU.

IIpakTuueckue 3aHATUS - KoncnektupoBanmie HCTOYHHKOB. PaboTa ¢ KOHCTIEKTOM JIEKIIHH, ITOJIOTOBKA OTBETOB K
KOHTPOJIBHBIM BOIIPOCaM, IPOCMOTP PEKOMEHIYEMOH TUTEpaTypsl, paboTa ¢ TEeKCTOM. BBINONHEHNE TPaKTHYECKUX 33134 B
MHCTPYMEHTAJbHBIX cpenax. BeimonHeHune npoekTos. Pemenne pacqéTHO-rpadMIecKuX 3a/laHui, pelieHne 3a/1a4 110 allrOpUTMY U
ap.

CamocrostensHas pabora - 3HaKOMCTBO C OCHOBHOW U JOIOJHUTEIBHOM NUTEPaTypoil, BKIOYas CIPAaBOYHBIE U3JAHUS,
3apyOexHbIe HICTOYHUKH, KOHCIIEKT OCHOBHBIX MOJ0XKEHUH, TEPMHUHOB, CBEACHUHN, TPEOYIOIINXCS JUIS 3aIIOMUHAHUS U SIBISIFOLITUXCA
OCHOBOIIOJIATalOMIUMHU B 3T0H TeMe. CocTaBlIeHUE aHHOTALMH K IPOYUTAHHBIM JIMTEPATYPHBIM UCTOYHUKAM H JP.

9. METOIUMYECKHUE YKA3AHUSA OBYYAIOIMMCA ITO BBINTOJJHEHUIO CAMOCTOATEJIBHOU PABOTBI

CamocrosiTensHast paboTa CTYJICHTOB B XOJI€ CEMECTPa SIBISIETCSl BAXKHOM COCTaBHON 4acThlo y4eOHOTo mpoliecca 1 HeoOXoanMa
JUTSL 3aKPETICHUS U YIITyOJIeHHs 3HaHWH, TIOTy9eHHbIX B IEPHOJI CECCHU Ha JICKIIMAX, MPAKTUYECKUX U HHTEPAKTHBHBIX 3aHATHAX, a
TakXkKe Ul HHAUBUAYAIbHOTO U3y4eHHs JUCUUILTHHBI «OOBEKTHO-OPUEHTUPOBAHHOE MPOTPaMMHUPOBAHIE)» B COOTBETCTBUU C
MPOrpaMMOM U PeKOMEHIOBAaHHOU JIUTEpaTypOil.

CamocTosTenbHas padoTa BEIONHACTCS B BUIE TIOJTOTOBKH JOMAITHETO 33JaHHs T COOOIICHHMS 110 OTJCIBHBIM BOIIPOCAM,
HaINMCaHNE U 3alIUTa HAyIHO-HUCCIEI0BATEIBECKOTO IPOEKTA.

KonTpoub kauecTBa BEIOIHEHHS CAMOCTOATENBHON (JJOMAalIHEl) pabOThI MOXKET OCYHIECTBIATHCSA C IOMOILBIO YCTHOTO OIIpoca Ha
JEKIUAX WM IPAKTHYECKUX 3aHATHAX, 00CYXKIECHHS ITOJTOTOBJICHHBIX HAyIHO-HCCIIEI0BATEIbCKUX IPOEKTOB, IIPOBEICHHS
TECTHPOBAHUSL.

YcrHble (GOpMBI KOHTPOJIS ITIOMOTYT OLIEHUTH BIAJCHUE CTYICHTAMH KaHPAMHU HayJHOI pedn (IUCKyCCHs, JUCIYT, COOOIICHHE,
JIOKJIaJI 1 JIP.), B KOTOPBIX PAaCKPbIBACTCSl yMEHHE CTYJCHTOB NEPeAaTh HyXKHYIO HH(POPMALHIO, IPAMOTHO HCIHOJIB30BaTh SI3bIKOBbIE
CpEJ/ICTBA, a TAK)KE OPATOPCKHE TPHEMBI U KOHTAKTa C ayIUTOPHCH.

[TuceMeHHBIC pabOTHI TO3BOJIAIOT OIICHUTH BJIAJICHUE HCTOYHUKAMH, HAYIHBIM CTHJIEM H3JTI0XKEHHMS, U1 KOTOPOTO XapaKTepHbL:
JIOTHYHOCTH, TOYHOCTH TEPMUHOJIOTHH, 000OIMIEHHOCTD U OTBJICUEHHOCTh, HACHIIIEHHOCTh (pakTHyeckoi nHpopManue.

Br160p BapuaHTa 3a1aHus MOXKET OBITh CAENAH U3 MPEIOKEHHOTO HIKE CIIHMCKA!

Bapuasnr 1. Hcnons3ys cTek, HameuaTaTh CHMBOJIBI CTPOKH B 0OpPaTHOM MOpsAKe. YKa3zaHHE: MOCIEA0BATEIFHO BBOIUM
CHMBOJIBI CTPOKH CJI€Ba HAlIPaBO B CTEK. 3aTe€M U3BJIEKAaeM UX U3 CTeKa U MeuaTaeM.
BapuanT 2. Harmmcats mporpammy, KoTopas Onpeneinsier, SBisieTcs I CKoOOYHOE BBIpaKCHHE MPAaBUIIBHBIM. [IpuMepsr

HpaBIIBHEIX ck0009HBIX BEIpaxeHuH: (), (())(), (), ((())) u venpaBunsHBIX: )(, ))((), (; )))), ((()). YKazanue: paccmarpuBaem
MOCJIeI0BATENIFHO KaXIbII CHMBOJI 3aJaHHON CTPOKH CJieBa Hanpaso. Eciu ouepeaHol cuMBOI — JieBast CKOOKa, TO pa3MellaeM ee B
CTEKe, €CIU IIpaBasi — TO U3BJIEKAEM JIEMEHT U3 CTeKa (3TO 00s13aTeNbHO 10KHA OBbITh JeBast ckoOka). [Tocne paccMoTpenus Beeit
CTPOKHU, €CJIU BBIPAXKEHUE NIPABUIILHO, CTEK JOJIKEH OKa3aThCs IIyCThIM.

Bapwuanr 3. Jana ctpoka sl u3 4€THOro Konu4yecTBa CUMBOJOB. [10NydUTh U HamevyaTaTh CTPOKY S2, COCTOSIIYIO U3
CHMBOJIOB TI€PBO MONOBUHBI CTPOKH S1, 3aIIMCaHHBIX B 0OPaTHOM MOPSIIKE, MOCHIE KOTOPBIX UAYT CUMBOJBI BTOPOi MOTOBHHBI
CTPOKH s1, Takke 3armucaHHble B 00paTHOM ropsinke. Hampumep, pu s1 = “npuBet”, s2 DOJHKHO OBITH paBHO “HpITEB”.

Bapuanr 4. Pemmts 3amady 2, JONONHUTENEHO HAMISA MOPSIIKOBEIM HOMEpP MEPBOIl CKOOKH, HapyIIAIOIICH MPaBIIIBHOCT
paccTaHOBKH CKOOOK.
Bapwuanr 5. [IpoBepUTh MPaBUIBHOCTh PACCTAHOBOK CKOOOK B CKOOOYHOM BBIPaXKEHUH, UCTIONB3YIONEM CKOOKH Buaa: “(”,

Y, <L, 1, “[7, “17. TpeOoBaHHE BIOKEHHOCTH CKOOOK Pa3HOTO BHJA HE YUUTBIBATE, T. €., HATIpUMED, BepaxkeHus “({})[]” u
€ 2
([{0}]}” — npaBuIbHBIE.

Bapwuanr 6. Jlan mMaccuB LENbIX Yncel. BBIICHUTB, COBMAAAET M KOJMYECTBO OTPULATENBHBIX YUCEI C MOJI0KUTEIBHBIMH.
Ecnm Het, onpenenuTs KOJIMIeCTBO HECOBIAICHUI.

Bapuanr 7. Pemmts 3amady 5, HO ¢ y4€TOM BIOXKEHHOCTH CKOOOK OJHOTO BHJIA.

Bapuanr 8. Ob6parnas nonsckas 3anuck (OI13) — gopma 3ammcu MaTeMaTUYeCKUX BBIPAKEHHUH, B KOTOPOH OMEpaH/IbI

pacroioKeHbI nepe]] 3HakaMu oneparuii. Hanpumep, 3+5-1 u (2+6)/4 B OI13 6ynyT BoIrsiieTh Tak: 35 1 —+u2 6 +4/,
COOTBETCTBEHHO. [IpeodpazoBars apumMeTHIecKoe BEIpakeHNEe B MHOUKCHOW HOTAIINH B 0OPATHYIO MOJIBCKYIO 3aITUCh. Y Ka3aHHUS:
BBIPAXKEHHE HE JOIDKHO COZepKaTh CKOOOK, IPHOPHUTET ONEpPAIHii JODKEH OBITh IPEAYCMOTPEH B HICXOAHOM BBIPAKCHUH ITYTEM HX
CJIeJOBaHUSL.

Bapwuant 9. IMonwckas 3amuck (I13) — Gopma 3amucu MaTeMaTHYSCKUX BBIPAKEHUH, B KOTOPOW OMEpaHIbl PACTIOIO0KEHBI
nocJie 3HakoB omnepanmit. Hanmpumep, 3+5-1 u (2+6)/4 B I13 Oymyt BeIrmsameTs Tak: —+ 3 5 1w/ + 2 6 4, COOTBETCTBEHHO.
IIpeobpazoBats apupmMeTHIecKoe BhIpakeHHe B MHPUKCHON HOTAIIMK B MOJBCKYIO 3aMKCh. YKa3aHUs K PELICHUIO CM. B 3aJlaHuu 9.
Bapwuant 10. BoruncinTh apudMeTHieckoe BeIpaKeHUE, 3aJaHHOe 00PaTHOM TMONIBCKOM 3amuchio (CM. 3ajanue 8).
BapuanT 11. Jns BEIYMCIICHHS BBIPQXEHHUH B MONBCKON HOTAIMHU (CM. 3agaHue 8) HCmonb3yercs crek. [Ipn urenun
BBIPAXKEHHS CIICBa HAIIPABO €T0 ONEPaH bl J0O0ABISIOTCS K BepIKHe cTeka. Onepanuy IPUMEPSIOTCS K AIEMEHTaM U3 BEpPIIUHbI




CTCKa. Pe3yJ'II)TaT BBIYHCJIICHUA HOG&BH}IGTCH K BEPIINMHE CTEKA B3aMEH 3JIEMEHTOB-OIIEPAHIOB. Korna BCE€ onepalii BBIPAKCHU S
6y,Z[yT BBITIOJIHEHBI, €10 pE3YJIbTAT JOJDKCH OKa3aTbCs Ha BEPIIMHE CTCKA. Beruuciauts BBIPAXXCHHUE, 3a/TaHHOC 06paTHOI>’I MOJIbCKOM
3aIMChI0. YKa3aHHE: BCE OIcpalru B BBIPAXKCHUHN OOJIKHBI OBITH 6I/IHapHI>IMI/I, a onepaHabl — HCJIbIMU YUCIIaMU. 21)'[5[ pasaciICHUsA
OnepaHa0B UCIOJIB30BATH npo6en.

Bapuanr 12. Pemuts 3amauy 11 npu yciaoBum, uyTo BCEe ONMEpaHIbl B BHIPAXKEHUH — BEIIECTBEHHbIE YHCIa C (PUKCUPOBAHHOM
3aMATOM.
Bapuanr 13. YIOopsIIOUUTh 3JIEMEHTHI YHCIOBOTO MAacCUBa B MOPSAKE BO3PACTaHUS C IOMOIIBIO CTEKA U JIMHEHHOIO CIHUCKA.

Bapuanr 14. YIOpSAAOUUTD 3TEMEHTHI YHCIOBOIO MacCHBa B MOPSAKE YOBIBAHUS C MOMOINBIO CTEKa M JIMHEHHOTO CIHCKA.




