MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKHM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHWA N1 PAIMOSJIEKTPOHUKI»

(TYCYP)
YTBEPXIAIO
JlupexTop nenapraMmeHTa 00pa3oBaHuUs
II. E. Tposn
«_» 20

PABOYA A [TPOI'PAMMA JJTUCTIUTIJIMHBI
HNudopMmannoHHbIe TEXHOJIOTHH

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hampasnenue noaroroBku / cneruaibHOCTh: 11.03.04 J1eKTPOHMKA U HAHOYJIEKTPOHHKA
HanpasnenHocts (po¢uis) / cienpanu3anus: IIpoMplieHHAst 31eKTPOHUKA

®dopma 00ydeHHs: 3a09HAS

QaxynbreT: 3uB®, 3a04Hblil 1 BeuepHuil paxkyabTeT

Kadenpa: [Ip3, Kadeapa npomMbinieHHOH JIEKTPOHUKH

Kypc: 1,2

Cemectp: 1,2, 3

Y4eOusiii mnan Habopa 2018 rona

PaCHpe,Z[CJ'IeHI/IC paGoqero BpEMCHU

No Bupl yueOHO# nesTebHOCTH 1 cemectp | 2 cemectp | 3 cemectp | Bceero | Enunuist
1 |Jlekuun 8 0 0 8 4acoB
2 |IlpakTnueckue 3aHATHUS 6 0 2 8 4acoB
3 |JlaGopaTopHbie pabOTHI 0 8 4 12 JacoB
4 |Bcero aynuTOpHBIX 3aHATHM 14 8 6 28 4acoB
5 |CamocTtosiTenbHas paboTa 58 60 62 180 4acoB
6 |Bcero (6e3 ax3ameHa) 72 68 68 208 4acoB
7 |IloaroroBka M claya 3a4yera 0 4 4 8 4acoB
8 | O0mas Tpy10eMKOCTh 72 72 72 216 JacoB
6.0 3.E.

KonTponbsHbIe paboThI: 2 cemecTp - 2; 3 cemecTp - 2
3auer: 2 cemecTp
HuddepennmpoBanHblii 3a4eT: 3 cemecTp

JOKyMEeHT MOATMCAH IPOCTO 3IEKTPOHHO MOANNCHIO
Vudopmaliysa o Bajenblie: Tomck 2018
OUO: [lenyriaHoB A.A.

HoisxkHOCTh: PekTop

Hata mognucanus: 20.12.2017
VHUKaIbHBIN IPOrPaMMHBIN KJIIOY:
c53e145e-8b20-45aa-9347-a5e4dbb90e8d
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
nporokot Ne 50  oT « 26 » 4 2018 1

JINCT COI'TTACOBAHUA

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
ToBKH (crermanbHocTH) 11.03.04 DnekTpoHMKa M HAHOZJIEKTPOHUKA, yTBepkaeHHoro 12.03.2015 rona,

paccMoTpeHa M ofoOpeHa Ha 3acemaHuu Kadenps! [IpD «

Ne ;

Pa3zpaboTunku:

3aB. kaempoi, mpodeccop xad. [Ipd

cTapimii npenoaasareib kad. [Ipd

3aBeayromumii odecreunBaronieii kad.
IIp>

20 roma, mpOTOKOI

C. I'. Muxanp4eHKO
J. A. CaBun

C. I'. Muxajip4eHKO

Pabouas mporpamma JTUCIUIUIMHEI COTIIacoBaHa ¢ (DaKyIbTETOM M BBITyCKaroIel Kadeapoii:

Hexan 3uB®

3aBenyromnuii BeITycKaroIen kag.
IIp>

OKCIEPTHI:

3am. 3aB. kadenpoit [IPD mo meronu-
4yeckoil pabote, mpodeccop kad.
I1P5

JlouieHT Kadeapsl GU3NIecKoit IIeK-
TpoHuku (D)
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H. B. Ocunos

C. I'. Muxajip4eHKO

H. C. Jleroctaes

H. A. Yucroenosa



1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
Llenwro mpenogaBanus AUCIUIUTHHBI « MTHDOpMAIMOHHBIE TEXHOIOTUM SBIISCTCS U3YYCHHE OCHOB
COBPEMEHHBIX CIIOCO00B 00pabOoTKK MHGOPMAIMH C UCTIOIB30BAHUEM CPEICTB BBHIYUCIUTEIHLHON TEXHHU-
KH, 3HAKOMCTBO C TIOMYJIIPHBIMU MPOTPAMMHBIMHU MPOTYKTaMHU, MPUMEHIEMBIMH KaK B WHKEHEPHBIX pac-
4eTax, Tak B O(PUCHBIX TEXHOJIOTHUSX.

1.2. 3agaun IMCHMIIINHBI

—  3agauu uzydeHHs TUCHHUILTHHBI «TH(pOpMalMOHHBIE TEXHOJIOTHH» COCTOSAT B TIOCIIEIOBATEIh-
HOM OCBOCHMM Marepuaja 10 OCHOBaM BBIYMCIMTEIbHON TEXHUKHU U MO €€ NPUMEHEHHIO B PELICHUU
y4eOHBIX U MCCIIeIOBATENILCKUX 3a/1ad. B Xoze n3yueHus tuctuiuinabl « THPOpMalmoHHbBIE TEXHOIOTHI
CTYZIEHTbI 3HAKOMATCSI C YCTPOMCTBOM, NPUHIMIIAMU pabOThl KOMIbIOTEPA, MOIY4al0T NPEACTABICHUE O
CHUCTEMHOM H MPHUKIJIATHOM MPOTrPaMMHOM 00€CTIeYeHUH, OBJIJCBAIOT HABBIKAMH MPAKTHYECKON pabOTHI C
xomnoneHTamu MS Office. K 3agauam ocBoeHHsI AUCHUIUIMHBI OTHOCUTCS U3yYEHHE MTaKeTa MaTeMaTnye -
ckux pacueroB MathCAD u ocHOB nporpaMMupoBaHus Ha si3bike C++.

2. Mecto mucuuniuebl B ctpykrype OIIOII

Huctunnuna «adopmarnmonnsie TexHonorum» (b1.5.8) otHocutes k 6moky 1 (6a3oBast 4acts).

[IpenmecTBYIOMMUMH TUCIMIUTMHAME, (JOPMHUPYIONIIMH Ha4yajbHbIE 3HAHUS, ABISIIOTCS: MH)OP-
MAaI[MOHHBIE TEXHOJIOTHH.

[TocnenyromumMe TUCIMILTHHAME SBISTIOTCS: HpOpMamoHHbIe TEXHOIOTHH, ATIIapaTHOE U Tpo-
rpamMmmHoe obecnieueHue IBM, 3amura BeITyCKHON KBaNM(UKAIIMOHHON paboThl, BKIIIOYAsi TOATOTOBKY K
IpoIeype 3allUThl M TPOLEAYPY 3alIMThl, MaTeMaTHYecKoe MOJCITUPOBAHUE W MPOrPAaMMHPOBAHUE,
[TpodeccronanbHble MATEMaTUYECKHUE TTAKETHI.

3. TpeGoBaHusl K pe3yJbTaTaM OCBOEHUSI JTMCIUTLIMHBI

[Tponecc n3yueHus JUCUUIUIMHBI HapaBiieH Ha (GOPMUPOBAHUE CIEAYIOIUX KOMIIETSHIUI:

—  OIIK-6 ciocoOHOCTH OCYIIECTBIATH IMOMCK, XpaHEeHUe, 00paboTKy M aHaN3 HH(POPMALIUN U3
Pa3IMYHBIX UCTOYHUKOB W 0a3 JaHHBIX, IPEACTABIATH €€ B TpeOyeMoM (opmMaTe C MCTIOIB30BaHHEM HH-
(OpMAaLIMOHHBIX, KOMITBIOTEPHBIX U CETEBBIX TEXHOJIOTUIA;

— OIIK-7 cnocoOHOCTBIO YUUTHIBaTh COBPEMEHHbIE TEHJCHIIMN PAa3BUTUS dJIEKTPOHUKHU, U3MeE-
PUTEIBHON U BBIYMCIMTENBHON TEXHUKH, WH(POPMALMOHHBIX TEXHOJOTHH B CBOEH NMpo(dhecCHOHANIbHOM
JIeSITEIIbHOCTH;

—  OIIK-9 cnocoOHOCTBIO MCIIOJIB30BaTh HABBIKK PAa0OTHI ¢ KOMITBIOTEPOM, BIIa/eTh METOIAMU
MH(POPMALMOHHBIX TEXHOJIOTHH, COOII0AaTh OCHOBHBIE TPeOOBaHMs MH(OPMAIIMOHHOM 0€30MacHOCTH;

B pe3ynbraTe u3ydeHus JUCIUIUIMHBI 00y4alOLUICs TOJKEH:

—  3HATh NPUHLUIBI PA0OTH IEPCOHATBHBIX KOMIBIOTEPOB, HJICOJIOTHIO COBPEMEHHBIX ONepaln-
OHHBIX CHCTEM, OCHOBHBIE METO/BI pa3pabOTKK aITOPUTMOB H IIPOTPaMM, MPOIECC KOMITHIISIIAN U CO371a -
HUS IPOTPAMMHOTO MIPOAYKTA, CIIOCOOBI Pa3MEIICHUs B MaMSATH KOMIIbIOTEPA CTPYKTYP JAaHHBIX, UCIIOJb-
3YeMBIX ISl IPEJCTABIICHHUS TUTIOBBIX HH()OPMAIIMOHHBIX OOBEKTOB U OOpAIeHHsT K HUM, TUTIOBBIE aJlro-
PUTMBI 00pa0OTKU JAHHBIX, IPUHLUIIBI UCTIOJIb30BaHUS MPUKIIAIHBIX MAaTEMAaTHUECKUX MTAKETOB.

— yMeThb JaBaTh CTPATETHMYECKYIO OLIEHKY peliaeMoi TEXHUYECKOHN 3a/Ja4yM, OCHOBBIBAIOLIYIOCS
Ha TIOHUMAHUU U SICHOM IPEACTaBIECHUU 1ieiell rccae10BaHuil 1 a0CTparupoBaHUM OT I1a0JIOHOB U aJllro-
PUTMOB TOWCKA PELICHUI; pemaTh 3a1a4d 00pabOoTKH JaHHBIX C TOMOIIbI0 COBPEMEHHBIX WHCTPYMEH-
TaJIbHBIX CPEACTB KOHEYHOTO I0JIb30BATENIS; CO3/1aBaTh, OTIAXKHUBATh M TECTUPOBATH IPOrPAMMBI Ha ILIAT-
(OpPMEHHOHE3aBUCUMOM SI3bIKE BBICOKOrO ypoBHs (C++); MpeacTaBisTh pe3ylbTaThl MCCIEAOBAHHUNA B
ynoonoMm opmare (MsOffice).

—  BJIa/IeTh UHCTPYMEHTaMH CO3/1aHUSI COBPEMEHHBIX MPOTPaMMHBIX MTPOAYKTOB - OTIaI0UYHBIMHU
CpeZlaMU BBICOKOT'O YPOBHSI; HABbIKAMM HAIMCaHUs, TECTUPOBAHUSA U OTJIAJKH IIPOrPaMMHBIX CPEACTB; Ha-
BBIKAMU ITOCTAHOBKM HAYYHO-TEXHHUUYECKHX 33aJa4, BHIOOpa METOIOB MX PEIICHHs, MOIyYSHHUS U MPeJo-
CTaBJICHHSI PE3y/IbTATOB, UHTEPIPETALMN 1 aHAJIN3A OJYYECHHBIX TaHHBIX.

4. O0beM QUCHHUILIMHBI U BUABI Y4eOHOI padoThl
OO01mast TpyI0eMKOCTh AUCIUILTHHBI COCTABISACT 6.0 3a4eTHBIX €AMHUIILI U MIPEJICTABICHA B Ta0JIH -
ne 4.1.
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Tabmuma 4.1 — TpyA0eMKOCTh TUCITUILTAHBI

Bunpl yueOHOI nesarenbHOCTH Bcero uacos CemecTpsl
1 cemectp 2 ceMecTp 3 cemectp

AynuTopHbI€ 3aHATHUSA (BCETO) 28 14 8 6
Jlexknuu 8 8 0 0
[IpakTuyeckue 3aHATUS 8 6 0 2
JlaboparopHbie pabOTHI 12 0 8 4
CamocTtosiTenbHas paboTa (Bcero) 180 58 60 62
OdopmiieHre 0T4ETOB 110 JIA0OPATOPHBIM 68 0 40 28
pabotam
[TpopaboTka JIEKITMOHHOTO MaTepHuaia 30 30 0 0
[ToaroroBka Kk MpakTUUYECKUM 3aHSATHUSM, 38 28 0 10
ceMuHapam
BrinonHeHne KOHTPOJIbHBIX paboT 44 0 20 24
Bcero (0e3 ax3aMeHa) 208 72 68 68
IToaroroBka u caada 3adera 8 0 4 4
OO6mias Tpy10€MKOCTb, 4 216 72 72 72
3aueTHble EquHuib 6.0

5. Conepxanne TUCUMIIIIMHBI

5.1. Pa3gennl AMCHHUILIAHBI K BUALI 3aHATHHA
Paznensl TUCHUIUTAHEI ¥ BUBI 3aHATHN IPUBEACHBI B Tabmmiie S.1.
Tabmuia 5.1 — Pasgens! fUCHUILINHEL U BUABI 3aHSITHI

= | s Y] ZE
it = < © g 2 ] =
Ha3zBanwust pa3ienoB AUCIUTLTAHBI i °’3 & 8.* g § & %
= | E €| 2 83 2 =
= = o A8 s &
1 cemectp
1 CpenctBa 00paboTKH MHPOPMAITMOH- 4 4 0 28 36 | OIIK-6, OIIK-
HbIX pecypcoB. [lonarue anroputma. O6- 7, OIIK-9
paleHye K JaHHbIM. AJITOPUTMHUYECKUE
KOHCTpYKIMH. briok-cxembl. OniepaTopsl.
O030p BBIUUCIUTENBHBIX MaTeMaTHYe-
ckux maketoB. [IpuHIUTIBI 0OpamieHus K
s;ueKam namsTu. AJpec NepeMEeHHOM.
VYkazarenu.
2 IToanporpamMMmel: 3arojioBOK, OMMMCaHUE, 4 2 0 30 36 |OIIK-6, OIIK-
peanu3aiys airopuT™Ma, BEI30B MOIPO- 7, OIIK-9
rpaMMBl, Ilepejaya napaMeTpoB B TEJIO
¢yskumu. Bo3aMOXKHOCTH MpeCTaBIeHUS
nHdopmaruu. Tumel ¢paiaoBoro xpaHe-
HUS, paciupenus ¢aiioB. CTaHnapTHbIE
HOANPOrpaMMbl 00OpaOOTKH JTaHHBIX.
MsOffice.
Hroro 3a cemectp 8 6 0 58 72
4
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2 ceMecTp

3 MaccuBsl. CTaTuuecKue U JMHAMHYe- 0 0 4
ckue o0beKThl, anpecanusi. OHOMEpHbIE
U ABYMEpHbIe MaccuBbl. Pabora ¢ cum-
BOJIbHBIMH MaccuBamu. [10TOKOBBIN BBOJI-
BBIBOJ. J[MHAMHUYECKHE CTPOKH.

30

34

OIIK-6, OIIK-
7, OIIK-9

4 ®daiinosas cucrema. [IporpammHuas pea- 0 0 4
muzanwmst. Jleckpuntop daiina. JJloctym k
nanHeIM. HpOpMarmonHnas Ge3omnac-

HOCTB.

30

34

OIIK-6, OIIK-
7, OIIK-9

Hroro 3a cemectp

60

68

5 CTpyKTypupOBaHHbIE TUIIBI JaHHBIX, 0 2 2
OuTOBBIC TIOJIsA, 00BeAuHEHUS. [Iprembl
MPOrPaMMHUPOBAHUS MUKPOKOHTPOJLIIE-

POB, OUTOBBIE OIEPALINH.

34

38

OIIK-6, OIIK-
7, OIIK-9

6 Iloustue xiacca. IToxd u MeToas! Kitac- 0 0 2
ca. Cnenmudukatopsl goctyna. CraTuue-
CKHE U IMHAMHYeCKHre 0OBEKTHI KJIacca.

28

30

OITK-6, OTIK-
7, OTIK-9

Hroro 3a cemectp

62

68

HUrtoro

12 180

208

5.2. Coaep:xanue pa3aejioB IUCHUILIUHBI (110 JIEKIIUSIM)
ConeprxaHue pa3aesioB TUCIUILUIHH (110 JIEKITUSAM) TPUBEACHO B TadwmIe 5.2.
Tabmuia 5.2 — Coneprkanue pa3faenoB JUCHUIUIAH (IO JICKIHSIM)

Hazsanwns pa3acion

CopneprkaHue pa3ienoB JUCIHUIUIMHBEI (10 JIEKIUM)

TpynoeMKocTb,

q
dopmupyembie
KOMIIETEHIIUN

1 cemectp

1 CpencrBa 06pabOTKH
MH(POPMAIIMOHHBIX
pecypcos. [lonsarue
anroputma. O0parieHue
JTAHHBIM.
AnroputmMuueckue
KOHCTPYKIMHU. brok-
cxembl. Oneparopsl.
O030p BBIUUCIUTENBHBIX
MaTeMaTHIeCKUX
naketoB. [TpuHIUIBI
oOpareHus K suernkam
namsTu. Anpec
IIEPEMEHHOM. YKa3aTeH.

[Tonstue nudopmaruu. [penmer nudopmaruxu. Un-
dbopMmarmonHsle npoieccel. Madopmaruzanus odie-
ctBa. Komnbrotepsl. TeXHONTOTHS MPOSKTUPOBAHUS U
OTJaKU TIporpamm. MHCTpyMeHTanbHbIE Cpe/ICTBA
nporpamMMupoBanus. OCHOBHbBIE PUHIIUIIBI CO3AAHUS
pOrpaMMHOTO obectrieueHusi. OCHOBBI TPOTPAMMHUPO-
BaHUS Ha SI3bIKE BEpXHETo ypoBHs (Ha mpumepe C++).
[Ipouecc co3nanus nporpaMMHoOro koza. Otnanka
nporpamMM. TpaccupoBka mporpaMmMHOro kKoia.Amnro-
pUTMUYECKUE KOHCTPYKIMU. OriepaTopsl BEIOOpA.
[Tepeuncnsgemsiii TN gaHHBIX. ONIEpaTOPHI ITUKIIA.
Hcnonb3zoBanue nepeMeHHbIX JOTUYECKOTO THIIA.
Omneparop 6e3yciioBHOTO nepexoaa. Opranuzanus
JMaJIora ¢ MOJIb30BaTEIIEM.

[\

OIIK-6,
OIIK-7,
OIIK-9

[TpuHIUIBEI OOpaIeHus K TYeikaM maMsaTH. Aqpec
nepeMeHHou. Yka3areau.CTaTH4ecKoe U JUuHaMHu4de-
CKoOe pacripeziesieHue naMsati. OyHKIUKU TuHAMUYe-
cKoro pacripeaenieHus nmamsaTi. OcBoOOKICHUE maMsi-
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ta. Oneparopsl new u delete. OOparieHue kK nepemMeH-
HbIM "m0 uMeHn" 1 "mo azapecy". OTanune ykazaTens
OT AMHAMH4YeCKoi nepemeHHoi. I loanporpammel: mpo-
neaypsl U pyHknun. CTpyKTypa IOIIpOTrpaMMBI.
®opmanbHbie U (hakTHyeckue napameTpsl. [lepenaua
napaMeTpoB B TeJNO QYHKIMH. BBI30B MOIIPOrpaMMBl.
Bospamienue 3Hauenusi, onepatop return. O6nacts
BUJAUMOCTH MIEPEMEHHOM.

Hroro
2 IlognporpaMmsl: Ornmncanue u BbI30B noAnporpaMmsl. [Ipororun nox- 2 OIIK-6,
3arojo0BOK, ONUCAHUE, nporpamMmsbl. Afpec GyHKIUH, yKa3aTelb Ha MOAIpo- OIIK-7,
peanuzamnus aroput™a, |rpammy. O0GimacTh BUAMMOCTH epeMeHHOU. [ 1o6as- OIIK-9

BBI30B MOANPOTPAMMBEI,
nepeaava mapamMeTpoB B
TENO (PYHKIMH.
BosmoxHocTn
MpeICTaBICHUS
nHpopmanuu. Tumsl
(aitnoBoro xpaHeHus,
paciupenus Ghansos.
CrannapTHbie
TTOJIITPOTPAMMBI
00pabOTKHU TaHHBIX.
MsOffice.

HBIE U JIOKaJIbHBIC TIepeMeHHbIe. [leperpyska QpyHK-
M. MacCHBBI - XpaHUJIUIIE OTHOTHUITHBIX JIAHHBIX.
OpnHomepHBbIe (BEKTOpa) 1 MHOTOMEPHBIE (MaTPHIIBI)
MaccuBbl. Onucanue MaccuBa, oOpalleHue K JieMeH-
TaM MaccHBa Mo HHJEKCY. [ eHepaTop Ciy4aifHbIX YH-
cen. Pabora ¢ maccuBamu B ukie.CtaTHaeckue v Ju-
Hamudeckue mMaccuBbl. Oynkuu calloc(), malloc() u
free(). Aapec MaccuBa = afjpec HAYAIbHOU STYCHUKH.
VYkazarenb Ha MaccuB. [lepenaya MaccuBa B pyHK-
nuto. J[nHaMuueckue oJHOMEpPHBIE U IByMEPHBIC Mac-
cuBbl. OOpaleHne K 2J1eMeHTaM MacCchBa
"anmpect+cmenieHue.

JIByMepHBIE CTaTUYECKUE U AUHAMUYECKUE. Tpu 2
crocoba pa3MelieH!sl B MaMATH JBYMEPHbBIX MacCH-
BOB. OcB0OOXK1eHUEe amsaTH. OOpalleHue K sueiikam
JIByMepHOro maccupa.Pabora ¢ CUMBOJIBHBIMU MacCH-
Bamu. [10TOKOBBIN BBOA-BBIBOA. [[MHaMU4eCKue CTpoO-
ku. Ctpoku cuMBOjI0B. CTpOKa — MacCUB CHMBOJIOB.
BriBox ctpoku Ha 3kpaH. [lociennuii 35ieMeHT cTpo-
KH. YKa3arenb Ha cTpoKy.KonnpoBanue u cpaBHeHUE
cTpok. CraTMueckue U JUMHAMUYECKHE CTPOKH. DYyHK-
1Y IpeoOpa3oBaHUs CTPOKOBBIX THUIIOB JaHHBIX.-
@aitnosele noacuctemsl OC, XxpaHEHUE TaHHBIX HA
nucke. Jleckpunrop daitna B mporpamme. JlocTy kK
¢ailny, coBMeCTHBIHN 10CTYI, TpaH3akuuu. DailioBble
orepauuu (CBA3aTh, OTKPBITh, 3aKPbITh, YUTATh, IH-
catb, onpeaenuTs konen).Pabora ¢ daitnamu npu no-
MOIIIM TOTOKOB BBO/a-BbIBoJa. bubnuoreka . ®aitno-
Bble onepauuu. [Touck B daiine.

Hroro 4
Hroro 3a cemectp 8
Hroro 8

5.3. Pa3esbl AMCUMINIMHBI M MEKIMCUMINIMHAPHBIE CBSA3H ¢ 00eceYnBAKIIMMH (TPeAbITyLIUMHU)
1 o0ecrneynBaeMbIMHU (IOC/IEAYIOIMMH) THCHUIIIHHAMHA
Paznenbl qUCHUIIIUHBL U MEXIUCIUIUIMHAPHBIE CBSI3M C 00€CTIeUMBAIOIIMMHU (TIPEAbIAYIIUMU) U
o0ecrieyrBaeMbIMH (TIOCJIEAYIONIMMHI) TUCIMIUTMHAME MIPE/ICTaBlIeHbI B Tadmuie 5.3.
Tabmua 5.3 — Pa3gens! AMCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

HanMmenoBanne qUCIAIIINH No pa3nennoB JaHHOM NUCIMIUIMHBL, 11 KOTOPBIX HEOOXOIUMO

U3ydeHHe 00eCTICUMBAIONIUX U 00eCTIeYNBAEMbIX JUCIIUILTHH
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1 2 3 4 5 6

[IpenmecTByronme qUCUUILIMHBI

1 UndopmaninoHHbIe TEXHOIOTUU + + N n N N

[Tocnenyromue TUCIUITITUHBI

1 UadopmannoHHbIe TEXHOIOTUU + + + +

2 AnmapartHoe ¥ pOorpaMMHOE oOecIie-

+ + + + + +
yenue OBM
3 3amuTa BHITYCKHOHN KBaTHU(PUKAIIIOH-
HOM paOOoTHI, BKJIFOYAs MOATOTOBKY K . . . . N
MPOLIeIype 3alUThl U TPOLEIYPY 3alIH-
TBI
4 MaremaTtuyecKkoe MOJICIUPOBAHNUE U 4 N 4 N 4 N
MIPOrpaMMHUPOBaHUE
5 IIpodeccuonanbHble MAaTEMAaTUYECKIE . i . i L+

IMaKCThI

5.4. CooTBeTCTBHE KOMIIETEHIUIi, pOPMHUPYeMBbIX TPU U3YYeHUH TUCHMIIUHBI, 1 BU10B 3aHATHI
CoOTBeTCTBHE KOMITETEHIMH, (OPMUPYEMBIX NPH W3yYEHUW IUCHUIUIMHBI, W BUIOB 3aHATHH
IpeJCTaBIeHO B Tabnuie 5.4.
Tabmua 5.4 — CooTBeTCTBHE KOMIETEHINH, POPMHUPYEMBIX MPU W3yYSHUH JAWUCIMIUIMHBI, ¥ BUJIOB 3aHA-
THHN

Bunnl zanstuin

DOpMBI KOHTPOJIA

7::'; Komnerenimmn
Jlek

+ | JIab. pab.

+ | Cam. pab

+ | IIpak. 3aH.

o

KonTposnbhas pabota, OT-
4eT 10 UHIUBUAYATEHOMY
3aganuto, [IpoBepka
KOHTPOJIbHBIX pabot, OTuer
1o 1aboparopHoit padore,
Omnpoc Ha 3ansaTHsX, Tect

OIIK-7 + + + + KonTponbHas pabota, OT-
9eT 10 UHIUBUAYATEHOMY
3aganuo, [IpoBepka
KOHTPOJIbHBIX pabot, OTuer
o naboparopHoii pabote,
Omnpoc Ha 3aHsaTHX, Tect

OIIK-9 + + + + KonrtposnpHnas pabora, Ot-
YeT [0 UHIUBUIYaTbHOMY
3aganuto, [IpoBepka
KOHTPOJBHBIX padot, OTuer
o naboparopHoii pabote,
Onpoc Ha 3anaTusx, Tect

6. UuTepakTHBHBIE MeTOAbI U (OPMBI OPraHU3aANNU 00yUeHUsI
He npenycmotrpeno PVYII.

7. JJaGopaTtopHbie padoThI
HaumenoBanue nabopaTopHbix padboT npuBeaeHo B Tabauue 7.1.
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Tabmuua 7.1 — HaumeHoBaHue 1a00paTOpHBIX padboT

HasBanus pasnenos

HaumeHnoBaHnue 1a00paTopHBIX padoT

TpynoeMkocTsb,

q

dopmupyembie
KOMIIETEHIIUU

2 ceMecTp

3 MaccuBsl. CTaTHYeCcKHE
¥ TMHAMUYECKHE
00BEKTHI, aipecarus.
OpnHomepHBIE U
JIBYMEPHBIE MaCCHUBHI.
PaGoTa ¢ cCHMBOJIBHBEIMHA
maccuBaMu. I10TOKOBBIM
BBOJ-BBIBOJI.
JlnHaMU4ecKue CTPOKH.

Hayuurtbcest co3naBath moanporpaMMBbl U BBI3bIBATh UX
U3 Tena OCHOBHOM pyHKIMHU. OCBOUTH IPUMEHEHHE
oreparopa return, BO3BpaIlaloIero 3HaueHue GyHk-
un. HayuuThest nepenaBarh nmapaMeTpsl B PyHKIHIO
1 KOPPEKTHO BO3BpAILATh 3HAUCHUS — PE3YJIbTAThI BbI-
yrciaeHud u3 GyHkuu. OCBOUTH Mepenady napamer-
POB B (DYHKIIMIO 110 3HAUEHUIO, I10 CCHUIKE U IO yKa3a-
temo. Hayuntbes co3naBate IpoTOTUIIB (DYHKIUH,
OCBOMTH Tieperpy3Ky GyHKIuH. U3yuntsh GyHKITUN
6ubmmorexn math.h. Hayuutscst monmbs3oBarthest cpef-
CTBaMH IOIIArOBOM TPACCUPOBKH KOJIa 1 POCMOTpPaA
TEKyLINX 3HaueHUH nepeMeHHbIX. KonTponsHas pabdo-
ta Nel. [Iporpamma. Onepatopsl. BBon-BbiBOg, [lepe-
MEeHHbIE. Afpeca.

[\

Haqu/ITBCSI co3aaBaTb MaCCHUBBI, BBIJACIIATh IIaMsTh
MOJT JIEMEHTHI MacCHBa U MHUIIMHPOBATh WX 3HAYCHH-
saMu. HayunTtbcst oOpaiaTthest K 3JIeMEeHTaM MacCUBOB
KaK MMpU TIOMOIIM OTiepaTopa UMsi[MHIEKC], TaK | Io-
cpenctBoM Metonukn *(aapectcmernienue). OCBOHUTH
MOHSITHS: aJ[peC MAacCHBa, aIpeC dJIEMEHTa MacCHBa,
cMmenieHne, uajaeke. OCBOUTH MOMIATOBYIO TPACCHPOB-
Ky TIpOTpaMMbl C MaCCHBaMH, HAYYUTHCS OTPAXKaTh B
okHe watch aneMeHTBI MaccHBa M UX ajpeca.
Hayuutbcs nmepenaBath MaccuB B (DYHKITHIO.

Hroro

OIIK-6,
OIIK-7,
OIIK-9

4 ®daiinosas cuctema.
[Iporpammuas
peanuzanus. Jleckpuntop
(aiina. Jloctym k
JTAaHHBIM.
HNudopmarnmonHas
0€3011acHOCTb.

OcBouTh crIOCO0 TMHAMUYECKOT0 3aXBaTa U 0CBO0O-
KJICHUS MTaMSTH T0J] IByMEpPHbIE MAaCCUBBI JAHHBIX
(MaTpu1Ibl) — IIPU TIOMOIIIM OTlepaTopa New U Mocpe-
ctBoM ¢yukiui malloc( ) u calloc( ). [ToBTopuTh TI0-
HATHUSL, OTIEPAIH U 3aKPENUTh YMEHUSI U HABBIKU MaT-
PUYHON anreOpbl. YACHUTH MPAKTUYECKYIO Pa3HUILY U
CXOJICTBO B si3bIke C++ MOHATHUI «MAaCCUBY» U «yKa3a-
Tenby. [IOBBICUTH HaBBIKU OTIAJIKH IPOTPAMMHOTO
kozia Ha C++, TpacCUpOBKH NPOTPaMMBbI M IPOCMOTpPaA
3HaueHUH nepeMeHHbIX B okHe Watch.KoHTponbHas
pabota Ne2. Maccus. OOpatieHue K 31eMeHTaM Mac-
cuBa. YKazaTellb Ha MaccuB. Aapec + cmenienue. [u-
HaMHUYECKHE MACCHUBBHI.

Hayuuthcst pabotath co crpokamu. OCBOUTH CIIOCO0
JMHAMHYECKOTO 3aXBaTa U 0CBOOOXKICHHS TAMATH
10]T CHMBOJIbHBIE MACCHUBBI. YSICHUTD PA3HUILY MEXKIY
MOHATHAMH «pa3Mep MacCHBa CHMBOJIOBY H «JUIHHA
CTPOKM» Tipu niomoun (GyHkuui sizeof u strlen.
OcBouTts pyHkmnn 6ubmmoteku «string.h». Hayaurcst

OIIK-6,
OIIK-7,
OIIK-9
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MIEPEBOJIUTH YMCIIOBBIC JTAHHBIC B CTPOKOBBIC U 00paT-
Ho.OneparonHas cucrema. DaitioBbie TAOTUIBI.
O6pamenue k obopymoanuto [1K. BIOS. Setup
BIOS. [IpaiiBepsi.

Hroro 4
Hroro 3a cemectp
3 cemecTp
5 CtpykrypupoBanHbie | Hayautbcst paboTath ¢ (hailsIoBEIMU TIEPEMEHHBIMH 2 OIIK-6,
THUIIBI TaHHBIX, OUTOBBIE | MTOCPEACTBAOM MOAIIporpamMm oubmmorek fstream.h u OIIK-7,
0JIsI, 00 BETMHEHUS. stdio.h. 3akpenuTh HaBBIKK PAOOTHI CO CTPOKAMHU. OIIK-9
IIpuemsbr HayuauThcst OTKpBhIBaTh (Paiiiibl 711 3aMUCH U YTEHUS,
IPOrpaMMHUPOBAHUS cO3JaBaTh M YHUUTOXKATh (Daiiiibl, Onpeaess Th KOHEl]
MUKPOKOHTPOJLIEPOB, ¢aitna.Onepannonnas cucrema. QaitoBble TaOIHIIBI.
OUTOBBIE OIIEpPALHH. OneMeHThl HH(POPMAIIMOHHOM 0€30MaCHOCTH.
Hroro 2
6 ITonsatue knacca. [lonst | OcBouTh yMeHHE paboTaTh ¢ paspsiamMu B Oaiire. OIIK-6,
U METOJBI KJ1acca. Hayuurtbcest u3MEHSATH IPOU3BOJILHBIN OUT B OaiiTe, HE OIIK-7,
Crnenuduxaropbl MEHsIS OCTAJIBHBIX. BBIBOIUTE HA DKpaH ABOUYHBIN OIIK-9
nocryna. CTaTH4ecKue U | KoJ MEPEeMEHHOM Mpou3BoIbHOTO TUMa. [10BBICUTH
JMHaMU4ecKre 00beKThl | [TOHMMaHHE MpeoOpa3oBaHuil TBOUYHOTO (popmaTa.
KJiacca. [IpumensTH onepanyy Nopa3psAHOTro CABHUra U mopas-
PAIHBIE JIOTHUECKHUE OTIEpALIH, a TAKXKE MPU IIOMOILN
CTPYKTYp 00beauHeHue (union) 1 OUTOBBIE TO-
ns.Kontponbnas pabora Ne4. CTpyKTypupOBaHHbIE
NaHHbIE. YKa3aTelb Ha CTPYKTYpy. [JuHamuueckue
CTpyKTyphl. OObeTMHEHNE, OUTOBBIE TOJISL.
Hroro
Hroro 3a cemectp
Hroro 12
8. IIpakTHyeckue 3aHATHSA (CEMUHAPDHI)
HaumeHoBaHMe MpakTHUECKUX 3aHATUH (CEMUHAPOB) NpuBeieHo B Tabmiure 8.1.
Tabmua 8.1 — HamMmeHoBaHMe MPaKTHYECKUX 3aHATHHA (CEMUHAPOB)
) 2=
= a4 5
2 = g
g = 5
HaszBanwus pasznenos HanMeHnoBaHne nMpakTUUECKUX 3aHATHN (CEMUHAPOR) z 7 &5
o S E
X g =
> &3
= =
= o
1 cemectp
1 CpenctBa o6padotkn | Coznanue npoekra Ha Visual C++, HanucaTsb mpo- 2 OIIK-6,
“H(pOPMAITMOHHBIX CTEHUIIYIO0 IporpaMmMy Ha si3bike C++, oTInaguTh U OIIK-7,
pecypcos. Ilonstue 3aIlyCTUTh Ha BBINIOJIHEHHE ITporpaMMy. Hayunrscs OIIK-9

anroputma. OOparieHue
JAHHBIM.
AJropuTMUYECKHUE
KOHCTpYKUIMH. biiok-
cxembl. Oneparopsl.
O030p BBIUUCITUTETHHBIX
MaTeMaTUYeCKUX

=

3aJaBaTh NIEPEMECHHBIC U KOHCTAHTHI CIICAYIOIINX TH-
TIOB: I[EJIOTO, BEIIECTBEHHOTO, CHMBOJIBHOTO U CTPO-
KkoBOT0. OCBOUTH J1Ba CIIOCO0A BBOJA C KJIIABUATYPHI U
BBIBOZIa HAa 9KpaH 3HAYEHUH 3THX MEPEMEHHBIX — (op-
MaTHBIN B MIOTOKOBBIN criocoObI. M3yunTh crienmdu-
KaTopbl, (hopMaThl BBO/IA-BBIBOJIA U YIIPABIISAIOIIHE
CHMBOJIBI.
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naketoB. [IpuHIUIBI N3yuuts oneparopsl sizbika C++, HAy4UTHCS TTPUME- 2
oOpalleHus K syeiikam HATh UX IIPYU HalMcaHuu nporpamm. Hayaurscs oT-
namsaTH. Anpec CJIE)KUBATh 3HAUCHMSI YNUCIIOBBIX U JIOTHUECKHX IEpe-
IIEPEMEHHOM. YKa3aTeM. | MEHHBIX U BBIPAKECHHUU B IPOLECCE OTIALKU IIPOrpam-

Mbl. OCBOUTH YMEHHUE NIEPEBOIUTH MHEMOHUYECKNE

BBIPAYKEHUS B IOCJIEI0BATEILHOCTD OIIEPAaTOPOB.

Hroro 4
2 IlognporpaMmsl: [IpuHuMnIB! OOpaleHus K sYeikam naMatu. Ajapec OIIK-6,
3aroJI0BOK, OIIMCAHHUE, nepeMeHHol. Ykazatenu.Hayunutscs paboTats co cra- OIIK-7,
peanu3anus arropuTMa, | THYECKUMH U JUHAMHAYECKUMH NTEPEMEHHBIMU. OIIK-9
BBI30B MOANPOrpaMMbl, | OCBOMTH MPUMEHEHUE ONIEPALMN aApECalliy U pa3a-
nepejaya napaMeTpoB B | Ipecanui. Hayautbces BBIAECNATh NaMATh MO JUHA-
TENO (PYHKIMH. MHUYECKHE IepEMEHHbIE U 0CBOOOXKAATH €€ PU TIOMO-
Bo3moxxnoctu 1 ornepatopoB new u delete. OcBouth oOpaieHne K
IIPEJICTaBICHUS JMHaMUYeCKUM oObekTaM. Hayuntbcs BeIIENATH Ma-
nHpopmanuu. Tumsl MSATh NOJ] TMHAMUYECKHE TIepeEMEHHBIE U 0CBOOO-
¢aitnoBoro xpaneHus, XKJaTh ee npu nomoinu ¢pynkuui calloc, malloc u
pactupenus Ghansos. free. HayunTbcs BU3yam3upoBath ajpeca cTaTHde-
CrangapTtHble CKUX U IMHAMHYECKUX OOBEKTOB.
MOJIIPOrPaMMBI Wroro 2
00pabOTKHU TaHHBIX.
MsOffice.
Hroro 3a cemectp 6

3 cemecTp

5 CtpykrypupoBanable | OCBOMTH yMEHHUE pabOTaTh CO CTPYKTYypaMH JaHHBIX. 2 OIIK-6,
THUIIbI TaHHBIX, OUTOBBIE | HayuuThest co3maBaTh HOBBIM KOMOMHUPOBAHHBIN THIT OIIK-7,
1oJsi, 00BbETMHEHUSI. TaHHBIX — CTPYKTYpY. HayunThcs obOpamarbes k cra- OIIK-9
ITpuemst TUYECKUM U TMHAMUYECKUM IIEPEMEHHBIM 3TOrO THIIA
[IPOrpaMMHUPOBAHUS U K MacCUBY CTPYKTYp. 3aKpEIUTh HaBbIKU PAOOTHI C
MUKPOKOHTPOJLIEPOB, CHUMBOJIbHBIMHU cTpokaMu.KoHTposibHas paboTa Ne3.
OUTOBBIC OTIEpPALIHH. CrpokoBsle Tunbl JaHHbIX. CTpoka kak Maccus. Ctpo-

Ka KaK yKa3areisb. [MHaMU4YeCKHE CTPOKH.

Hroro 2
Hroro 3a cemectp 2
Hroro 8

9. CamocrosiTesqibHasi paboTa
Bunbr camocTosTenbHOM paboThI, TPYAOEMKOCTh U (POPMUPYEMbIE KOMIIETCHIIUHU TPE/ICTABIICHBI B

tabmme 9.1.
Tabmuua 9.1 — Buasl caMOCTOSATENBHOM pabOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIETEHIIUN
3 z§
2 =
) O =
Buabr camocTosTensHOM & > O
HasBanus pasnenos 5 - S 9 @opMBbI KOHTPOJIA
paboThI 2 s 2
=8 g =
a e g
= S
1 cemectp
1 CpenctBa 06paboTKu [ToaroroBka Kk mpaxkTHye- 14 |OIIK-6, |Ompoc Ha 3ausTusax, Ot-
UHGOPMAITMOHHBIX CKUM 3aHSATHUSAM, CEMUHA- OIIK-7, |4eT no MHAMBHUIYAILHOMY
pecypcos. [lonsitue pam OIIK-9 3amanuio, Tect
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anroputma. O6parmienue K | [IpopaboTka JIEKITMOHHOTO 14
JTAHHBIM. Matepuana
AJTOpUTMUYECKUE Wroro 8
KOHCTPYKLHH. biiok-
cxembl. OnepaTopsl.
O0630p BBIUUCITUTENBHBIX
MaTeMaTHYeCKHX MaKeTOB.
[TpuHIHIE 0OpaIeHUs K
sgyeiKkaM mamsiTu. Azpec
IIEPEMEHHOM. YKa3aTeH.
2 Iloanporpammel: [ToaroroBka k mpakTuye- 14 |OIIK-6, |Ompoc Ha 3aHsATUsIX, OT-
3aroJI0BOK, OIIMCAHHUE, CKHUM 3aHATUAM, CEMHUHA- OIIK-7, |4eT No MHAMBUIYAILHOMY
peanu3auus aaropuTtMa, | pam OIIK-9 3aganuto, Tect
BBI30B MOANPOTPAMMBI

308 TOATpoTrpa ’ [TpopaboTka JIEKITMOHHOTO 16
nepejaya MapameTpoB B |\ o puaa
TENO (PyHKIHH.
Bosmoxxnoctu Hroro 30
MPEACTABICHUS
uHbopMmaruu. Turmsl
(aitnoBoro xpaneHus,
pacmupenust Qpaitnos.
CrannapTtHbie
HOJIPOTPaMMBI
00pabOTKU TaHHBIX.
MsOffice.
Hroro 3a cemectp 58

2 cemectp

3 MaccuBsl. Cratnueckue | Beimonmnenne koutponshbix | 10 |OIIK-6, | KontpoasHas pabota, OT-
U TUHAMUYECKHE pabort OIIK-7, |4er mo 1abopaTtopHOH pa-
OO6I>eKTBI, azpecarusi. OQOPMICHHE OTUETOR 110 20 OIIK-9 oore, HgOB(E}aKa KOHTPOJIb-

HOMEpHBIC U HBIX T T

JAHOMCPHBIC naboparopHbIM paboTam pabot, Lec
JIByMEPHbBIE MACCUBBI.
Pa6ora ¢ cuMBOIBHEIME | HITOTO 30
MaccuBaMmH. [10TOKOBBII
BBO/I-BBIBO/I.
JluHamMuueckue CTPOKH.
4 daitnoas cucrtema. Brimonnenue koutponsubix | 10 |OIIK-6, |Kontpoasnas padora, OT-
[Iporpammuas pabort OIIK-7, |4er mo 1abopaTopHOH pa-
H3aIHSL. KPHIIT 11K- Te, [IpoBepKka KOHTPOJIb-
peamtsan Heckpunrop OdopmiteHre 0TIETOB TIO 20 OIIK-9 bore, é’o e%) 4 KOHTpon
¢aitna. JlocTyn K TaHHBIM. 11260pATOPHBIM PaBoTaM HBIX pador, Tect
WNudopmanmonnas
0€30I1acCHOCTb. Hroro 30
Hroro 3a cemectp 60
[ToaroroBka u cnava 3ayera 4 3auer
3 cemecTp
5 CtpyKTypupOBaHHbIE Boinonnenue kontposbhbix | 12 |OIIK-6, |KonTtpoasHas pabora, Ot-
THUIIbI TAHHBIX, OUTOBBIE | padoT OIIK-7, YeT M0 UHAUBUAYATbHOMY
EOM’ 00BbEJUHEHUS. TIoAroTOBKA K MpaKTHYe- 10 |OHK-9 3a1aHAIO, OTgeT H% nabo-
PHCMBL CKHM 3aHSTUSAM, CEMHHa- PATOpHOM paboTe, 11po-

MIPOrpaMMHUPOBaHUS BEpKa KOHTPOJIBHBIX paboT

pam
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MUKPOKOHTPOJUIEPOB, OdopmiteHre 0TIETOB TIO 12
OUTOBBIC OTIEPALIHH. JabopaTOpHBIM paboTam

Htoro 34

6 [lonstue kiacca. [lonss | Beimonunenue koutpoibHbix | 12 |OIIK-6, | Kontponbhas padota, OT-
Y METOJBI KJIacca. pabot OIIK-7, |uet no mabopaTopHOii pa-
Crneuundukaropsl OIIK-9 6ote, [IpoBepka KOHTPOJIb-
nocryna. CTaTH4ecKue u HBIX pabort, Tect
JTMHAMHYECKHE OOBEKTHI

OdopmiieHre 0T4ETOB 1O 16
nabopaTopHbIM paboTam

Kiacca. Hroro 28
Hroro 3a cemectp 62
IToaroroBka u crava 3auera 4 JudpepeHnnpoBaHHbIMl
3a4eT
Hroro 188

10. KypcoBoii npoekT / kypcoBasi padota
He mpenycmorpeno PVYII

11. PeiiTuHroBasi cucremMa JJisi OCHKH yCIIeBAeMOCTH 00y4a0uXcs
PeiiTuHroBas cucrema He UCIIOIb3YETCA.

12. YueOHO-MeTOAUYecKOe U MHGOPMANIMOHHOE 00ecnieyeHue TUCIUIIINHBI

12.1. OcHoBHas JUTEpaTypa
1. Muxanpuenko Cepreii ['ennagpeBny MHapopMamonHoe obecriedeHne 3a/1a4 pacyera 1 mpoeK-
THPOBAHUS dJIeKTpuieckux cxem: MoHorp. / C. I'. Muxanpuenko. — Tomck: M3a-Bo ToMmck. roc. yH-Ta CH -
CTEM YIIp. ¥ paauodaekTpoHuku, 2016. — 200 c. : wi., Tadn. — bubmuorp.: ¢. 192. [DnexTpoHHBI pecypc]
- Pexxum noctyma: http://ie.tusur.ru/docs/msg/io.rar (nata oopamenus: 02.07.2018).

12.2. lonotHUTEILHAS JIATEPATYpa

1. HWudopmaruka. bazossiit kypc: Yuebuuk ans By3oB / C. B. Cumonosuu [u np.] ; pen. C. B.
CumonoBwmu. — 2-¢ uzf. — CII6. : [Turep, 2007. — 639 c. (manuuue B 6ubmmoreke TYCVYP - 57 7k3.)

2. KommbroTepHBIE TEXHOJIOTHH B HayKe, 00pa30BaHUH M TIPOU3BOACTBE AIIEKTPOHHON TEXHHUKH /
Kpyununun B.B., Tanosuikuii FO.H., Xomuu C.JI. — Tomck, 2012. — 154 c. [DnexktponHslil pecypc] - Pe-
®uM gocrtyna: http://edu.tusur.ru/training/publications/967 (nara oopamenus: 02.07.2018).

3. Canukaes, FOpuii PadasnbeBnu. KomnbroTepHoe MoeIMpoBaHUE U MPOEKTUPOBaHHE [DIek-
TpOHHBIN pecypc] : yuebHoe nocodue / FO. P. Canukaes; ToMckuil rocynapcTBeHHbII YHUBEPCUTET CH-
CTEeM YIPABICHUS U PaUOIEKTPOHUKU. — DJIEKTPOH. TEKCTOBbIE JaH. — Tomck: [6. u.], 2012. — on-line,
94 c. [DnextpoHHBIA pecypc] - Pexxum moctyna: http://edu.tusur.ru/training/publications/2548 (mara 06-
pamenus: 02.07.2018).

12.3. YueOHO-MeTOANYECKHE TOCOOHS

12.3.1. Obs3aTe/ibHbIE Y4eOHO-METOAMYEeCKHE MOCOOUs

1. Muxanpuenko C.I. Madpopmanmonusie TexHojoruu. Yacte 1. IlorpammupoBanue na C++
[DnexTpoHHBIH pecypc]|: PyKOBOICTBO MO OpraHU3aIluu CaMOCTOSTeNbHOUM padoThl cTyneHToB / C. I. Mu-
xalbueHKo; TOMCK. roc. yH-T CHUCT. yIp. U paAuodIeKTpoHukH, Kadeapa mpoMBIIIIEHHON JIEKTPOHUKH —
Tomck: TYCVYP, 2015. — 164 c. : un., tadin., npui. — bubauorp.: ¢. 162. [OnextponHslii pecypce] - Pexum
noctyma: http://ie.tusur.ru/docs/msg/it 1.rar (mata obpamenus: 02.07.2018).

2. Muxanpuenko C.I'. Undopmarmonnsie Texnonoruu. Yacts 2. IlpodeccrnonanbHbie MaTeMaTH-
YeCKHe TaKeThl [DJIeKTpOHHBIA pecypc]: PyKoBOACTBO MO OpraHM3allid CaMOCTOSTEILHOW pabOThI CTY-
nenroB / C. I'. Muxanpuenko; ToMCK. TOC. YH-T CHCT. yIp. U paano3iekTponuku, Kadeapa nmpomsliieH -
Hoi1 snekTpoHukd — Tomck: TYCYP, 2015. — 128 c. : uin., Tabum., npwi. — bubmumorp.: ¢. 97. [DnekTpoHHbII
pecypc] - Pexxum noctyma: http://ie.tusur.ru/docs/msg/it_2.rar (mata obpamenus: 02.07.2018).

3. Muxanpuenko C. I. IIpodeccuonanpapie MaTeMaTndeckne NakeThl. JlabopaTopHbIi MpaKTH-
kyMm / C. I'. MuxanbueHko; ToOMCKUIl rocyaapcTBEHHBIH YHUBEPCUTET CHCTEM YIPABICHUS U PAJHODIICK-
tponuku, Kadenpa npomeinuiennoi snexktponuku — Tomck: TYCVYP, 2017. — 84 c.: wi., Tabu., mpuI. —
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bubmumorp.: c. 65. [DnexkrponHslil pecypc] - Pexxum moctyna: http://ie.tusur.ru/docs/msg/pmp.rar (nara 06-
pamenus: 02.07.2018).

4. Muxansuenko C. I'. IlpodeccronanbHbple MaTeMaTHUeCKUE MaKeThl. Y4eOHO-METOINYECKOe
nocobwue 1mo npoBeacHUI0 mpaktudeckux pador / C. I'. MuxanbueHko; ToMCKHil TOCYTapCTBEHHBIA YHU-
BEPCHUTET CHUCTEM YIIPABICHUS U PAAHOIICKTPOHHUKH, Kadeapa mpoOMBIIUIEHHON 3MEKTPOHUKHA — TOMCK:
TYCVYP, 2017. — 86 c. : ni., Tabn., npui. — bubmumorp.: ¢. 72. [OnekTpoHHbIN pecypc] - Pexum mocTyma:
http://ie.tusur.ru/docs/msg/pmp.rar (nara oopamenus: 02.07.2018).

12.3.2. YueOHO-MeTOAMYECKHUE TOCOOHS /ISl JIML C OTPAHMYEHHBIMH BO3MOXKHOCTSIMHU 3/10POBbS U
HHBAJINI0B

Y4eOHO-METOIMUYECKUE MaTepHallbl IJIsi CAMOCTOSTENILHON M ayAUTOPHON pabOThl 00ydaroIuXcs
W3 YHUCla JUIl C OTPAHMYCHHBIMUA BO3MOXKHOCTSIMH 3/I0POBBSI M1 HHBAJIHMJIOB MIPEIOCTABIAIOTCS B (hopMax,
aJaNTHPOBAHHBIX K OTPAHUYCHUSM UX 3I0POBbS U BOCTIPUATHUS HHPOPMAITIH.

JLJist M1 ¢ HAPYIIeHUSIMU 3PeHusI:

- B (hopMe AIIEKTPOHHOTO TIOKYMEHTA;

- B [le4aTHOU (hopMe yBETNYEHHBIM HIPUPTOM.

JLJ1s1 JII ¢ HAPYIIEHUSIMHU CJIyXa:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (popme.

JlJ1st NI ¢ HAPYIIeHUSIMU OTIOPHO-ABUIaTeJILHOTO anmapara:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

12.4. IipodeccuonanbHbie 6a3bl JAHHBIX H HHPOPMALHOHHBIE CIIPABOYHBIE CHCTEMbI

1. Mathematica. Cuctema xommnbroTepHoi anredpsl komnanuu Wolfram Research. Odunumans-
HbI  caiit  kommanuu ~ Wolfram  Research  http://www.wolfram.com. = Cmoco6  mocrtymna:
http://www.wolfram.com/mathematica/.

2. Maple. [IporpaMmMHBIil nakeT KoMnbioTepHOU anredpsl komnanun Waterloo Maple Inc. Odu-
[UATbHBIN cauT: http://www.maplesoft.com/. Crnoco06 J0CTyma:
http://www.maplesoft.com/products/Maple/index.aspx.

3. MatLab. [Taker MaTeMaTHYeCKUX U MHXEHEPHBIX BbIUUCICHUH. OpUIMaIbHbII caliT Komma-
HUU-pa3paboTYUKa MathWorks http://www.mathworks.com/. Crnoco0 J0CTyma:
http://www.mathworks.com/products/matlab/.

4. MathCad. Cucrema KOMIIbIOTEPHBIX BbluHciaeHUH. OduunanbHblil calT KOMIIAaHUU-Pa3padboT-
yuka Mathsoft http://www.mathsoft.com/, B cocrae PTC Community http://communities.ptc.com.
Cnoco6 gocryna: http://www.mathcad.com/, http://communities.ptc.com/community/mathcad

13. MaTrepuaibHO-TEXHHYECKOe o0ecneyeHrne JUCHUILIMHBI U TpedyeMoe MpPorpaMMHoe
o0ecneyenmne

13.1. O0uue TpedGOBaHUSI K MATEPHATbHO-TEXHMYECKOMY U MPOrPaMMHOMY 00ecedeHH 0
AUCHHUILIMHBI

13.1.1. MaTepuaibHO-TEXHMYECKOE M MPOrpaMMHOe olecriedeHne IS JeKIIMOHHBIX 3aHATHI
Jlnst mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIIOBBIX M MHIAWBUYaJIbHBIX KOHCYJAbTALIUH, TE-
KYILEr0 KOHTPOJIS U MPOMEXKYTOUHON aTTeCTAllMU UCTIONb3YyeTcs yueOHasi ayIUTOpUs ¢ KOIMUYECTBOM I10-
CaJI0YHBIX MECT He MeHee 22-24, 000opyloBaHHAs JOCKOM M CTaHJApTHOH yueOHoIl meOenbio. MMeroTes
JIEMOHCTpalMOHHOE 000pyA0BaHNHE U yueOHO-HAITIIIHbIE TOCOOMs, 00ecIeunBaroIie TeMaTHIeCKue Ui-
JIOCTPALMHU 110 JIEKLIMOHHBIM pa3ieiaM JUCIUIUINHBI.

13.1.2. MaTepuaJbHO-TEXHHUYECKOE H NPOrPaMMHoOe o0ecnedyeHne VI NPAKTHYeCKUX 3aHATHI
JlaGopaTopust MUKpOITPOILIECCOPHBIX YCTPOUCTB 1 cucteM / JlTabopartopus ['TIO
yueOHasi ayIuTOpusl ISl IPOBEICHHS 3aHATUI PAKTUYECKOTO THIA, yueOHast ayIuTOpHUs IS TIPO-
BEJCHUSI 3aHATUI J1a0OpaTOpHOro TUMa, yueOHas ayAuTOpus Ui MPOBEACHUS 3aHATHH CEMHHAPCKOrO
THUIA, TOMEIEHUE I KypPCOBOTO MTPOEKTUPOBAHNUS (BBIIOIHEHUS KYPCOBBIX padboT)
634034, Tomckas obnacts, T. Tomck, Bepmuauna ynuna, n. 74, 333 ayn.
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Onwucanue uMeronierocs 000pya0BaHuUs:

- JJabopartopusie makeTs (10 miT.);

- Muxkponpoueccopssiii Mogynb «SDK-1.1» (8 mt.);
- Ocmmorpadet (12 mt.);

- 'enepatop curnanos 1'3-54 (2 wrt.);

- [lepconanpHbIil KOMTBIOTED (12 TMIT.);

- Kommutekt cienmanuzupoBanHoi yueOHOW Mebenu;
- Pabouee mecTo mpemnoaBares.

[TporpamMHOe obecrieueHue:

— Visual Studio

Brraucnurensnas nadoparopus / KommnbroTepHsIid kiace

yueOHas ayuTOpHsl 171l IPOBEACHUSI 3aHATHI MPAKTUYECKOro TUIA, ydeOHas ayauTopus Ui Mpo-
BE/ICHUS 3aHATHI Ja0OpaTOpHOrO THMA, yuyeOHas ayIuTOpUs JJIsi MPOBENCHHS 3aHATUH CEMHHAPCKOTO
THUIIA, IOMEIIEHUE JJIs1 KypCOBOTO MPOEKTUPOBAHUS (BBIMOIHEHUS KYPCOBBIX padoT)

634034, Tomckast o6macts, 1. Tomck, Bepmmnuna ynmuna, a. 74, 3016 ayx.

Ornucanue UMeroIerocs 000pyI0BaHUS:

- [lepconanbHbie KOMIIBIOTEPHI (16 1IT.);

- UatepaktuBHas qocka — «Smart-board» DVIT (1 mt.);

- Mynstumenuiineiii npoekrop NEC (1 mrt.);

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;

- Pabouee mecto npenogaBares.

[IporpamMmmHoe obecrnieueHue:

— Visual Studio

Brrancnurensnas naboparopus

yueOHas ayuTOpHsl 171l IPOBEACHUSI 3aHATHI MPAKTUYECKOro TUIa, ydeOHas ayauTopus Ui Mpo-
BE/ICHUS 3aHATHI Ja0OpaTOpHOrO THUMA, yuyeOHas ayIuTOpus JJIsi NPOBENCHHS 3aHATUH CEMHHAPCKOTO
THUIIA, IOMEIIEHUE JJIs1 KypCOBOTO MTPOEKTUPOBAHUS (BBIMOJIHEHUS KYPCOBBIX padoT)

634034, Tomckast o6macts, 1. Tomck, Bepmmnuna ynmuna, a. 74, 2016 ayz.

Ornucanue UMeroIerocs 000pyI0BaHUS:

- [lepconanbHble KOMIIBIOTEPHI (16 1IT.);

- UatepakTuBHas qocka — «Smart-board» DVIT (1 mr.);

- Mynstumenuiineiii npoekrop NEC (1 mt.);

- KommuiexT cnenuann3upoBaHHON yueOHOM MeOen;

- Pabouee mecto npenogaBares.

[IporpamMmmHoe obecrnieueHue:

— Microsoft Visual Studio

13.1.3. MarepuajibHO-TeXHUYECKOE U IPOrPaMMHoOe o0ecrnedyeHue sl JIadopaTOpHbIX padoT

JlaGopaTopusi KOMIBIOTEPHBIX CETe W MPOMBIIUICHHOW aBToMatu3anuu / Jlabopatopus (I'TIO) /
KomnbrorepHslii knacc

yueOHasi ayIUTOpus JAJIsl IPOBEICHHs 3aHITUI PAKTUYECKOrO THIA, yuyeOHast ayIuTOpHUs IS TIPO-
BEJCHUSI 3aHATUI J1a0OpaTOpPHOro TUMa, yueOHas ayAuTOpus Ul MPOBEACHHUS 3aHITHH CEMHHAPCKOrO
THUIIa, TOMEIEHUE I KypCOBOTO MTPOEKTUPOBAHNUS (BBIIOIHEHUS KYPCOBBIX paboT)

634034, Tomckas obnactb, T. Tomck, Bepmauna ynwuia, n. 74, 338 ay.

Onucanue uMeronierocs 000pya0BaHuUs:

- [IepconanbHubie KOMIbIOTEPHI (13 1IT.);

- Crenppl «IIpomplniieHHas aneKkTpoHukay Jlekont-182 (7 mr.);

- Kommiext umutaTtopoB curaanos(7 1miT.);

- KommyraTtop 3COM SuperStackSwitch 4226T;

- KommyraTtop 3COM SuperStack-3 Switch 3226;

- KommyTanmonHslit mkag ¢ naTy-maHensMu;

- Kommnekr cnennanuzupoBanHoi yueOHoOI mebenu;
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- PaGouee mecto mpenogaBarens.
[IporpammuoOe obecrieueHue:
— Visual Studio

Brruncnurensnas nadopatopust / KomnbroTepHblIii Kitacc

yueOHasi ayTuTOpHsl 7Sl IPOBEACHHUSI 3aHATHI MPAKTUYECKOTO TUTIA, YdeOHast ayIuTOPHs IS TIPO -
BEJCHUS 3aHATUI J1a0OpaTOpPHOro TUMa, yueOHas ayAuTOpus Ui MPOBEACHUS 3aHATHH CEMHHAPCKOrO
THUIIA, TOMEIEHUE I KypCOBOTO MTPOEKTUPOBAHUS (BBIIOIHEHHUS KyPCOBBIX padoT)

634034, Tomckas obnactsb, . Tomck, Bepmununa ynuia, a. 74, 3016 ayn.

Onwucanue uMeronierocs 000pyI0BaHuUs:

- [lepconanbHbie KOMIIBIOTEPHI (16 IT.);

- UnTepaktuBHas gocka — «Smart-board» DVIT (1 mrt.);

- Mynetumeauitabiii mpoexktop NEC (1 mr.);

- Kommuiekt cienmanusupoBanHoi yueOHOW Mebenu;

- PaGouee mecto npenogaBaress.

ITporpaMMHO€e obecrieueHue:

— Visual Studio

BrruncnurensHas tabopatopust

yueOHasi ayuTOpHsl IJIsl IPOBEACHUSI 3aHATHI MPAKTUYECKOTO TUTIA, YdeOHAasT ayIuTOPHs IS TIPO -
BEJICHUS 3aHATUI J1a0OpaTOpPHOro TUMa, yueOHas ayAuTOpus Ui MPOBEACHUS 3aHITHH CEMHHAPCKOrO
THUTIA, IIOMEIICHUE JJIs1 KypCOBOTO MTPOSKTUPOBAHHUS (BBITIOTHEHUS KYPCOBBIX paboT)

634034, Tomckas obnactsb, . Tomck, Bepmauna ynuna, a. 74, 2016 ayn.

Onwucanue uMeronierocs 000pyI0BaHuUs:

- [lepconanbHbie KOMIIBIOTEPHI (16 IT.);

- UnTepaktuBHas gocka — «Smart-board» DVIT (1 mrt.);

- Mynetumeuitabiii mpoexktop NEC (1 mt.);

- Kommuiekt cienmanu3upoBanHoi yueOHOW Mebenu;

- PaGouee mecto npenogaBares.

ITporpaMMHoO€e obecrieueHue:

— Microsoft Visual Studio

13.1.4. MaTrepuaJibHO-TEXHHYECKOE H MIPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON padoThI
Jns camocTosTeNnbHOM paboThl HCTONB3YIOTCA y4ueOHblE ayAUTOPUU (KOMIIbIOTEPHBIE KJIacchl),
PacIoJI0KEHHBIE 10 aJIpecam:
- 634050, Tomckast o6macTs, 1. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, T. Tomck, yi. KpacHoapmeiickas, a. 146, 201 ayx.;
- 634034, Tomckast 06macTh, 1. Tomck, Bepmmanna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, T. Tomck, Bepimmanna ynuia, 1. 74, 207 ayx.

CocTtaB 060pyI0BaHMS:

- yueOHast MmebOeb;

- koMnbroTepsl ki1acca He Huke [IDBM INTEL Celeron D336 2.8 T1. - 5 T,

- KOMITBIOTEPHI TIOAKIIOUYEHBI K ceTH «HTepHeT» M 00ecrneunBaT AOCTYI B JIEKTPOHHYIO HH-
(dopMarnoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[Tepedens nporpaMMHOTo obeceueHus:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 qyigs Windows;
- 7-Zip;

- Google Chrome.
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13.2. MaTepuajJibHO-TeXHUYECKOe o0ecnedeHne TUCHUIITHHBI VISl JIMI ¢ OTPAHHYEeHHBIMU
BO3MOKHOCTSIMHU 3/10POBbSI U HHBAJIN/I0B

OcBoeHUE NUCLUUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMH BO3MOXKHOCTSMH 370POBbS U MHBAJIHJIAMHU
OCYIIECTBIISIETCA C UCTIOJIB30BAaHUEM CPEICTB 00yUEHHs OOILIEro U CIelnaIbHOTO Ha3HAYEHUS.

[Tpu 3aHATHAX ¢ OOYUAIONMIUMUCS ¢ HAPYIIEHUSIMH CJIyXa MPEIyCMOTPEHO UCIIOIb30BaHHE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJIbTUMEAUUHBIX CPEJICTB U APYTUX TEXHUUYECKUX CPEACTB Mpuema/mepesa-
4yi y4yeOHOM nHpOPMALIUU B TOCTYIHBIX (hopMax, MOOMIIBHOM CUCTEMBI MTPETIoiaBaHus il 00YJatOLTHXCsI
C MHBAJIMTHOCTBIO, TOPTATUBHON MHIYKIIMOHHOW CHCTEMBI. Y4eOHas aymuTOpUs, B KOTOPOUH 3aHUMAIOTCS
oOyyarolyecs: ¢ HapylIEeHHEM CllyXa, 00OpYy/lI0BaHA KOMITBIOTEPHOM TEXHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, AJIEKTPOHHOM JOCKOH, MYJIbTUMEIUIHON CUCTEMOM.

[Tpu 3aHATUAX C OOYUAIOUTUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH TIPETYCMOTPEHO UCIIOJIb30BaHUE B
JICKIMOHHBIX U YU€OHBIX ayJUTOPUAX BO3MOXKHOCTH MPOCMOTPa yAaJIEHHBIX 00BEKTOB (Hampumep, TeKCTa
Ha JIOCKE WM CJaif/la Ha 9KpaHe) MPU TOMOIIY BUACOYBETUIHUTENCH 151 KOM(GOPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX C 0OYy4YaIOIIUMUCS ¢ HAPYLIEHUSIMH ONOPHO-ABUIaTeIbHOIO aNnapara HCIOJb-
3YIOTCSl aIbTEPHATUBHBIC YCTPOICTBA BBOJA MH(OPMAIIUY U IPYTHe TEXHHUECKHE CPEICTBA IIpUeMa/Tiepe-
Jnaud yaeOHOM MHGOpMaIUKA B JOCTYIHBIX (popmMax, MOOMIIBHONW CUCTEMbI OOYYCHUS JJIs JIFO/ICH C MHBA-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepuajJabl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3y4CHUA
AUCHHUITINHBbI

14.1. Couepmalme OLICHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLCHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I N YpPOBHsA OCBOCHHA 3aKPCIIJICHHBIX 3a HHCHHHHHHOﬁ
KOMITCTCHITUM HCIIOJIB3YIOTCA OLCHOYHBIC MaTCpHUaJibl B COCTABE!

14.1.1. TecToBble 3aganus
1. Yro OyneT BBIBEJICHO Ha 3KPAH MOCIIC BBITIOJIHEHUS CJICTIYIOIIETO MTPOrPaMMHOTO KOJia:
float y= 123.4567890; printf("x=%10.3f",y);
BapwnaHTbI OTBETOB:
* x=123,457
* y=123,4567890
* x=123,4567890
* y=123,456
2. Yrto OyneT BBIBEICHO HA DKPAH IMOCIIE BBITIOIHEHUS CIEIYIOIIET0 MPOrpaMMHOTO KOJia:
float x=123.4; cout << "y=" << (int)x/2;
BapuaHnTsl 0TBETOB:
*y=61
*y=61.7
*x=61
*y=123.2
3. Yto OyzeT BBIBEJICHO Ha 3KPaH MOCIIC BHITIOTHEHUS CIICIYIOIIET0 MMPOrPaMMHOTO KOJia:
char a=65; a= a++; cout << a << endl;
eciu ASCII-kox cumBona "A" paBeH 65?
BapuaHnTsl 0TBETOB:
*B
* a=65endl
* a=66
*a=A
4. Yro OyzeT BBIBEICHO HA DKPaH ITOCIIC BBHITTOJHEHUS CIIEAYIONIETO MPOTrPAMMHOTO KO/Ia:
int A[10];
for(int 1=0; i<< A[5] << endl;
BapuanTsl 0TBETOB:
*5
4
°i

* 10
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5. Yto OyneT BBIBEICHO Ha 3KPaH MOCIIE BHITIOIHEHUS CIIEIYIOIIET0 MPOrpaMMHOTO KOJia:
int A[10];

for(int i=0; i<< *(P+2) << end],

BapuaHnTbl OTBETOB:

°2

6. Uto OyzeT BBIBEICHO HA 3KPaH MOCIIE BHITIOIHEHUS CIIEIYIOIIET0 MPOrpaMMHOTO KOJia:
int a= 12; int ¥*b=&a; cout << *b+1 << endl;

ecnu nepemMeHHas a jiexxurt 1o aapecy 0012FF60?

BapuaHTbl OTBETOB:

*13

«12

* 0012FF60

* 0012FF64

7. Yto OyneT BBIBEICHO Ha 3KPaH MOCIIE BHITIOIHEHUS CIIEIYIOIIET0 MPOrpaMMHOTO KOJia:
int a= 12; int ¥*b=&a; cout << b+1 << end];

eciM nepemMeHHas a jexxuT 1o aapecy 0012FEAQ?

BapuaHnTbl OTBETOB:

* 0012FEA4

«12

* 0012FEA0

*13

8. Uto OyneT BBIBEAICHO HA SKPaH MOCIE BRIMOJIHEHUS CICAYIONIEro MPOrpaMMHOTO KOJa:
float *x=(float*)calloc(10,sizeof(float));

for(int i=0; 1, *(x+4));

BapuaHnTbl OTBETOB:

* x=6,000000

* x=6

4

* x=4,000000

9. Uto OyneT BBIBEICHO Ha 3KPaH MOCIIE BHITIOIHEHUS CIIEIYIOIIET0 MPOrPaMMHOTO KOJia:
double x=12.3; double *y=&x;

y=y+1; cout << *(y-1)-1 << endl;

ecqu nepemenHas a Jiexxkut no aapecy 0012FF6E?

BapuaHTsl OTBETOB:

«11,3

*123

* 0012FF6E

* 0012FF6A

10. Yro OyneTt BhIBEIEHO Ha SKPaH MOCIIE BBITIOJHEHUS CIEAYIOIIETO MPOTPAMMHOTO KOJa:
int a=12; a--;

if (2%2!=0) cout << "a%?2" << endl;

else cout << "a%?2-1" << endl,

BapuaHnTbl OTBETOB:

* a%?2

e 1

* a%2-1

*5

11. Kakoil cMbICII UMEET IPUBEACHHBII HUKE POrpaMMHBIN KOA?

int a=0; int b=0;

while (a<<b;

BapuaHTbl OTBETOB:
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* BBIUMCIIEHUE CYyMMBI LebIX yrcen oT 0 1o 9

* BRIYMCIICHHE YHCell, MeHbIHX 10

* BBIYMCIIEHUE CyMMBI LienbIX yuceln ot 0 1o 10

* BEIYMCJIEHUE cpeaHero 3HadeHus 10 menbix yucen
12. CxonbKo pa3 BBIIOJIHUTCS TEJIO LIUKJIA B IPUBEIEHHOM HUXKE ITPOrPaMMHOM Kozie?
int a=6;

do { cout << a; a++; } while (a<10);

BapuaHTbl OTBETOB:

4

*9

* 6789

*5

13. Yro Oyner BBIBECHO HA HKPAH MOCJE BHIMOJIHEHHS CIEIYIOLIET0 MPOrPaMMHOTO KOJA:

int a= 12; while (a<< a;

BapuanTsl 0TBETOB:

*25

« 24

«12

*13

14. Kakoil cMbICT UMEET MPUBEACHHBIN HUXKE TPOTPAMMHBIN KOJ?
int a=12; int b=13;

if (a<< a; else cout << b;

BapuanTsl 0TBETOB:

* BHIYHCIICHUE HAMMEHBILET0 U3 YHCes

* BBIUKCJICHUE CPEIHETO 3HAUCHUS JIBYX YHCEI
* BBIYMCIIEHUE HAMOOJIBIIETO U3 YUCE

* BBIUMCJIEHUE MAaKCUMYyMa

15. Yro Oyner BrIBEIEHO Ha SKPaH MOCIIE BBITIOJHEHUS CIEAYIOIIETO MPOTPAMMHOTO KOJa:

int *x= new int[5]; int i=0;
for(; i<<x[i]; }

BapuanTsl 0TBETOB:

« 01234

* 0123456789

* 012345

* 12345

16. K xakoMy TuIily onepaTopoB OTHOCUTCS 3aIHCh:
do i++; while( <100 );
BapuaHTbl OTBETOB:

* oriepaTop LUKJIa

* oriepaTop BeIOOpa

* oIepaTop BBOAA-BBIBOA
* OIepaTop MpUCBauBaHUS

17. Yro Oyner BBIBEICHO HA HKPaH MOCJE BHIMOJIHEHHS CIEIYIOLIET0 MPOrPaMMHOTO KOJa:

int y=14; f(y); cout <<y; y=16;

Ecnu gynxnus f 3anana cnenyromum o0pazom:
void f(int x) { x++; }

BapuaHTsl 0TBETOB:

* 14

« 15

* 16

« 17

18. Yto Oynet BrIBEIEHO Ha SKPaH MOCIIE BBITIOJHEHUS CIEAYIOIIETO MPOTPAMMHOTO KOJa:

int y=14; f(y); cout <<y; y=16;
Ecnmu ¢ynkmus f 3agana ciemyronmum odpaszom:
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void f(int &x) { x++; }

BapuaHTbl OTBETOB:

*15

* 17

* 16

« 14

19. Yemy Oyznet paBeH snemeHT y[2][1] matpurs y?
int y[4][4]; int *p=&y[0][0];

for(int i=0; i<< y[2][1] ;

BapuaHnTbl OTBETOB:

4

20. IIpu momoIM Kakoro orneparopa 0CBOOOXK/IaeTCsl IMHAMHYECKas TaMATh, €CJIM BbIJCJICHUE T1a-
MSITH TPOU3BOIMIIOCH OIIEPATOPOM new?

int *y = new(int)

BapuaHTbl OTBETOB:

* delete y;

* y= (int*)malloc(sizeof(int));

- free(y);

* y= (int*)calloc(1, sizeof(int));

21. Kak mogxio4uTh (parMeHTHl MPOrpaMMHOI0O Kofa, OMONMOTEKH M 3arojioBOYHBIC (aifiibl
KJIacca K CBOeH mporpamme?

BapuaHTsl OTBETOB:

* HCTIONB3YS AUpEKTUBY #include

* UCIIOJIB3YS MUpPEKTUBY #define

* ucnonb3ys ¢aiin onucanus *.h (header)

* ucnoib3ys (QaiinoByro nepemennyio FILE*

14.1.2. Tembl 0IPOCOB HA 3aHATHAX

[Tonsitue unpopmaruu. Ipenmer nndopmaruku. Mupopmannonnsie nponeccel. MHpopmaruza-
st obuiectBa. Kommbrorepsl. TeXHOIOTHS MPOEKTUPOBAHUS M OTIIAAKHU Iporpamm. MHCTpymMeHTaIbHbIe
cpelcTBa nporpaMMmupoBanusi. OCHOBHbIE MPUHIUIBI CO3/1aHUs IIporpaMMHoOro otecriedeHus. OCHOBBI
IIPOrPaMMUPOBaHUs Ha S3bIKE BEpXHETO ypoBHs (Ha npumepe C++). [Ipouecc cozganus nporpaMMHOIO
kona. Otinagka nporpamm. TpaccupoBka NporpaMMHOIO KOAa.

AnroputMuueckue KOHCTpyKuuu. Onepatopsl BeiOOpa. [lepeuncnsemMslii Tun nanHbix. OnepaTo-
pbl uKJa. Mcnonb30BaHue nepeMeHHbIX Jjoruyeckoro tuna. Oneparop 6e3yciaoBHoro nepexona. Opranu-
3alys JUalora ¢ IojIb30BaTelIeM.

[TpunHuMIBI OOpalieHus K s;ueKaM maMsTi. AJlpec IepeMeHHON. YKa3zaTelu.

Cratnueckoe U TMHAMUYECKOE pacmpezesieHue naMatu. OyHKIUM JUHAMHYECKOro pacipeesne-
Hus namsati. OcBoboxaenue namsatu. Onepatopsl new u delete. Obparienue Kk nepeMeHHbIM "o UMeHn"
u "no agpecy". Ommuue ykasarens OT IHHAMUYECKON IIEPEMEHHOM.

[Tonnporpammel: npouenypsl U pynkuuu. Ctpykrypa noamnporpammbl. dopmanbHbie U pakTuue-
ckue napametpsl. [lepenaya mapamerpoB B Teno ¢pyHkuuu. Bei3oB noxnporpamMmel. Bo3spaienue 3Haue-
Hus, onieparop return. O61acTb BUAUMOCTH IEPEMEHHOM.

Omnwucanue M BbI30B nozanporpammsl. [Iporotun noamporpammel. Anpec GyHKIMH, yKa3aTelb Ha
noanporpammy. O01acTe BUIMMOCTH NIEpeMeHHOM. [ 1o0anbHble 1 JoKalbHble iepeMeHHble. [leperpyska
byHKIUI.

MaccuBsbl - XpaHWIUIIE OJHOTUIIHBIX JaHHBIX. OHOMEpHBIE (BEKTOpa) U MHOTOMEPHbIE (MaTpH-
b)) MaccuBbl. OnUcaHue MaccuBa, OOpallleHue K 3JIeMeHTaM MaccuBa IO HMHAekcy. ['eHeparop ciyyaii-
HBIX yncen. PaboTa ¢ MaccuBamu B LIUKIIE.

Cratnueckue u nuHamudeckue maccuBbl. Oynkimu calloc(), malloc() u free(). Aapec maccuBa =
aZpec HavaJIbHOU sueiiku. YKazarenb Ha maccuB. [lepemgaua maccuBa B QpyHKIMIO. JJMHAMUYECKHE OTHO -
MEpHBIE U IByMepHbIe MaccuBbl. OOpallieHle K 31eMeHTaM MaccuBa "ajpect+cmenieHue".
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JIByMepHBIE CTaTHYECKHe M AWHAMHYecKue. Tpu crmocoda pasMenieHus B MaMsTH JBYMEPHBIX
MaccuBoB. OcBoOoxaeHre maMatu. OOpalieHne K ssYeiikaM JByMEpHOTO MacCHBa.

Pabora ¢ cumBoIBHBIMU MaccuBaMu. [10TOKOBEII BBOMI-BBIBOA. JIHHAMUYECKHE CTPOKH.

Ctpoku cumBosioB. CTpoka — MacCuB CUMBOJIOB. BbIBoII cTpoku Ha 3kpad. [locneqnuii saneMeHT
CTPOKH. YKa3aTeslb Ha CTPOKY.

KonupoBanue u cpaBHeHHE CTpoK. CTaTHYeCKHe U TMHAMHYECKHE CTPOKH. DYHKITMU mpeodpaszo-
BaHUSI CTPOKOBBIX THUIIOB IaHHBIX.

®aiinossie noacuctemMbl OC, XpaHeHre NaHHBIX Ha jaucke. [leckpunTop (aiina B mporpamme. Jlo-
CTyN K (pailiry, COBMECTHBIN 10CTYyM, TpaH3akiuu. PaiinoBsie onepaunu (CBs3aTh, OTKPBITh, 3aKPHITh, YU -
TaTh, MMCATh, ONIPEIEIUTH KOHEL).

Pabora ¢ ¢aitiamu npu nmomoIy NOTOKOB BBO/Ia-BbIBO/a. bubimoreka . @aiinoseie oneparuu. [1o-
WCK B (aiine.

14.1.3. Tembl HHANBUAYAJIbHBIX 321aHUI

TexHONMOrUsl MPOEKTUPOBAHMUA M OTJIAAKM IporpamMM. MHCTpyMeHTanbHbIE CpeICTBa MpPOrpam-
MupoBaHusi. OCHOBHbIE IPUHIIMIIBI CO3/aHUS POrpaMMHOro obecriedeHus. OCHOBBI IPOTPaMMHUPOBAHUS
Ha s3bIKe BepxHero ypoBHs (Ha npumepe C++). IIporecc co3nanus nporpaMmHoro komga. OTinaaka npo-
rpaMM. TpaccupoBKa NpoOrpaMMHOIO Koja. AJIropuTMHYecKre KOHCTpyKuuu. Oneparopsl Beidopa. [lepe-
qyucisieMblil THN JaHHbIX. Oneparopsl 1uKIIa. Mcnons3oBaHne NepeMEeHHBIX JIoruueckoro Tuna. Oneparop
6e3ycioBHOTO Tiepexoaa. OpraHu3aius 1Uajora ¢ MoJIb30BaTeIIEM.

Yro Takoe TeKCTOBBIN (paiin? OnuimTe mociesoBaTeIbHOCTh 3aMUCH CTPOKHU B (hailsl MOTOKOBBIM
crtocoboM. Uto mpencTaBisitoT coboit daiinossie mepeMmennsie Tuna FILE u3 6ubmmorexkn <stdio.h> kak ¢
HUMH pabortaTh? Kakoe uM npucBauBaercs 3HayeHue? C TOUKH 3peHHsS MEXaHM3Ma pa3MeEIIEeHUs IBOUY-
HBIX JJAHHBIX B AMSATH KOMIIbIOTEpA UMEIOTCS JIM OCOOCHHOCTH XpaHeHUs (ailyioB pa3IMyHOIO Ha3Haye-
HUs1? ONUIIUTE JOTHUKY MOCIEI0BaTeIbHOCTH YTEHHsI OTAEIBHOIO CioBa u3 ¢aitna 1 ¢ailoBbIx nepe-
MeHHbIX (FILE) 3 6ubmmnorexu <stdio.h>. Uto npencrasistoT co6oit 00beKThI (PailioBoro BBOAA-BbIBOA
<ifstream> u <ofstream> u3 Oubnuoreku <iostream>? Kak ¢ Humu pabotars? OnuiuTe nocieaoBaTenb-
HOCTb 3aIlUCH 4Kciia B ¢ailsl popMaTHbIM criocoOoM, ncnobiys nepemennsle Tuna FILE u3 6ubnmuorexu
<stdio.h>. B uem pasuuua ucnonap3zoBanus Meroaa getline() u omneparopa >> npu MOTOKOBOM BBOJIE JIaH-
HBIX U3 (ailna — noanporpaMm kiacca <ifstream>.

[TpuHuner obpaiieHus K ss4eikaM nmaMatu. Ajpec nepeMeHHol. Ykaszarenu. CtaTuueckoe W Ju-
HaMHU4eCcKoe pacrpeseieHue naMmatu. OyHKIUM JUHAMUUYECKOro pacnpezaeneHus namsatiu. OcBoOox1eHne
namsatd. Onepatopsl new u delete. OOpamenne k nepeMeHHsIM "o umeHu" u "mo axgpecy". OTinune
yKasaress OT IMHAMHYECKON ITEPEMEHHOM.

Onucanue maccuBa, oOpallleHue K 3JIeMEHTaM MaccuBa 10 MHAEKCY. ['eHeparop ciydyailHbIX 4H-
cen. Pabora ¢ maccuBamu B nukie. Ctatuueckue u fuHamuueckue maccusbl. @ynkuuu calloc(), malloc()
u free(). Anpec MaccuBa = ajipec HayaJlbHOW siueiiku. Yka3arenb Ha MaccuB. Ilepenada maccuBa B (hyHK-
nuio. JluHaMuuyeckue OJHOMEpPHbIE M JAByMepHble MaccuBbl. OOpalleHue K »JIeMEHTaM MaccuBa
"anpectcmenenue”. JIByMepHble cTaTWdyeckue W JuHamudeckue. Tpu crmocoba pa3MmelieHus B MaMsiTH
JIBYMEpPHBIX MaccuBOB. OcBoOOkneHHE maMsaTH. OOpalreHue K sueiikaM IByMEpPHOTO MacCHBa.

14.1.4. 3auér
[Tonsitne nnpopmanuu. [Ipenmer nHPOPMATHKH.
Nudopmanmonnsie npoueccel. MHpopmaTuzanusa odmectsa. Komnberorepsl.
TexHON0rus NPOEKTUPOBAHUS U OTIAJAKH IPOTPAMM.
HHcTpyMeHTaIbHbIE CPEJICTBA IPOrPAMMUPOBAHUSL.
OcHOBHBIE IPUHLUIIBI CO3AHUSI IPOTPAMMHOI0 O0ECTIEUEHUSI.
OCHOBBI ITPOrpaMMHPOBAHUS Ha S3bIKE BEPXHETo ypoBHs (Ha mpumMepe C++).
ITpouecc co3nanus nporpaMMHOro koja. Otiaaka mporpaMm.
TpaccupoBka IporpaMMHOIO Koja.
ANropuTMUYECKHE KOHCTPYKLIUH.
Omnepatopsl BbIOOpA.
Ilepeuncnsiemblil TN TAHHBIX.
Omnepatopsl LUKIIA.
Hcnonp3oBaHue IEPEMEHHBIX JIOTUYECKOTO THIIA.
Omnepatop 6e3yciI0BHOTO IEpexosa.
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Opranuzanus quanora ¢ moJb30BaTeIeM.

[TpuHIUTIEI OOpaIIeHus K TYeiKaM MaMsITH. AJIpec TepeMEHHOM.

VYkazarenu. Anpec nepeMeHHOM.

Cratnueckoe U TMHAMUYECKOE paclpeiesieHue NaMsATH.

OYHKIMU JUHAMUAYECKOTO paclpeesICHHs] TaMsITH.

OcBoboxkaenue namsatu. OnepaTopsl new u delete.

Obparuenue kK nepeMeHHbIM "o umeHu" u "mo agpecy".

Otnuyue ykaszaTensi OT ITMHAMUYECKOW MePEMEHHOM.

[Moamporpammer: nporenypsl U GyHKIUH. CTPYKTypa MOAMPOrPAMMEI.

[Toamporpammer: @opmanibabie U pakTHUecKue mapameTpsl. [lepenadya mapamMeTpoB B TelO QyHK-
LUU.

Bri30B moanporpammel. Bo3Bpalienne 3HaueHus, oneparop return.

O6nacTh BUIUMOCTH TIEPEMEHHOM.

Ornuncanue ¥ BbI30B NoANporpaMmMsl. [Iporotun noanporpaMmsl.

Anpec pyHKIUH, yKa3aTelb Ha OAIPOTpamMMy.

OO0macTh BUIMMOCTH IEpEMEHHOM. [ T100aIbHBIC 1 JIOKAJIbHBIC TIEPEMEHHBIE.

[eperpy3ka QpyHKIHIA.

MaccuBbl - XpaHWINIE OAHOTUITHBIX JaHHBIX.

OnHoMepHbIe (BEKTOpa) U MHOTOMEPHBIE (MAaTPHULIbl) MACCHUBBI.

Ornucanune MaccuBa, oOpalleHle K 3JIEMEHTaM MacCUBa M0 UHEKCY.

I'eneparop ciydaliHBIX YHCEIL.

Pabora ¢ MaccuBamMHu B IIUKIIE.

Cratuyeckue U TMHAMHYECKHUE MACCHUBBI.

Oynknuu calloc(), malloc() u free().

Anpec MaccuBa = aipec HauyaJIbHON STYEHUKH.

VYka3zaTesb Ha MacCHB.

[lepenaya maccuBa B (QyHKIHIO.

JlnHaMuuyeckue OJHOMEpHBIE U IBYMEPHBIE MACCUBBI.

OO0partreHne K 3J1€MEHTaM MacCUBa 10 MHCKCY | "ajpect+cMmenieHne" .

JIByMepHBIE CTaTUUECKUE U AMHAMUYECKHE MACCHUBBI.

Tpu ciocoba pa3menieHus B MaMsATH ABYMEPHBIX MacCHBOB. OCBOOOKICHUE TAMSITH.

OO0pareHue K sTYeKaM JByMEPHOTO MacCHBa.

PaGora ¢ cumBoIBHBIMU MaccuBaMu. [10TOKOBEII BBOI-BBIBOI.

JlnHaMu4ecKue CTPOKH.

Crpoxka — MaccuB CUMBOJIOB. BBIBOJ CTpOKH Ha 3KpaH.

[Tocnenuuii >JIEMEHT CTPOKHU. YKa3areilb Ha CTPOKY.

KonupoBanue 1 cpaBHEHHE CTPOK.

Cratnyeckue u TMHaMHYECKUE CTPOKH.

OyHKIHMH TPeoOpa30BaHUsl CTPOKOBBIX THUIIOB JaHHBIX.

14.1.5. Tembl KOHTPOJILHBIX padoT

KonrponbHnas pabora Ne3. CtpokoBsie Tumbl 1aHHbIX. CTpoka kak MaccuB. CTpoka Kak yKa3aTellb.
JluHaMHu4yecKue CTpOKH.

Pabora c cuMmBOIbHBIMU MaccuBaMU. I10TOKOBBII BBOJ-BBIBO/I.

JluHaMHU4YeCKUe CTPOKH.

Crtpoka — MaccuB CHMBOJIOB. BBIBOJI CTpOKH Ha HKpaH.

ITocnenHuii IEMEHT CTPOKU. YKa3aTesb Ha CTPOKY.

KonupoBaHnue u cpaBHEHHE CTPOK.

Cratnueckue U JUHAMHUYECKHE CTPOKH.

@yHKIMU TPe0Opa30BaHUsl CTPOKOBBIX THUIIOB JaHHBIX.

Kontponbhas pabora Ne4. CTpyKTypupOBaHHbIE JaHHBIE. YKa3arellb Ha CTPYKTypy. JunHamudye-
ckue cTpyKTypsl. O0beaHeHe, OUTOBBIE MOJIS.

Crpykrypsl. Onucanue B Iporpamme, JOCTYI K IOJISIM CTPYKTYPBI.

Pa3Melienre B maMsaTu. YKa3aTeiau Ha CTPYKTYPY.

Cratnueckue U JUHAMHYECKHUE IEPEMEHHBIE CTPYKTYPHOI'O THIIA.
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buTtoBrie mons. OGT:CIII/IHGHI/DI.

[Tprembl IpOrpaMMHUPOBAHHSI MUKPOKOHTPOJIIIEPOB, OUTOBBIE OTICPAITHH.
[TopaspsiaHbie toruueckue onepanuu. [lopa3psiiHbie onepanuy CABHUra.
OO0pareHne K pa3psiiaMm Mpu MOMOIINA OUTOBBIX TOJIEH.

14.1.6. Bonpocsl nugdepeHIupoOBAaHHOIO 3a4YeTa

1. Yrto mpencrasisieT co60i CUMBOJIbHAS CTpOKa?

2. Kax nucnonp3yroTcst ctanaapTHble GyHKIUN (JOPMATHOTO U ITOTOKOBOTO BBOJIa-BhIBOZA B padoTe
€O cTpoKamu?

3. Kak 0603Ha4aeTcss KOHELl CTPOKH, AJIsl YETO OH HYKEH?

4. Kak mpon3BoaMTCS pHUCBanBaHue (KOMUPOBAHUE) CTPOKOBBIX MEPEMEHHBIX ?

5. Kak onpenenuTs KoIM4ecTBO CUMBOJIOB B MaccuBe? B cTpoke?

6. MoxxHO 11 00pamaThCs K 3JIeMEHTaM CTPOKH IPU MOMOIIIH OTiepaTopa «KBaJpaTHbIE CKOOKI», a
10 TEXHOJIOTHU «aJIpeC + CMEeIleHue»?

7. Yro Takoe anpec cTpoku? Kak cpaBHUTH JIBE CTPOKOBBIX IEPEMEHHBIX ?

8. Uro Takoe TeKCTOBBIN (haiin? OnuimuTe MOCIeI0BATEIbHOCTh 3alUCH CTPOKH B (ailyl moTo-
KOBBIM CIIOCOOOM.

9. Uto npexacrapinsioT coboit ¢aitioBeie nepemennbie Tuna FILE n3 6ubnuoTexu kak ¢ HUIMH pa-
6otatp? Kakoe M npucBanBaeTcs 3HaueHHE?

10. Yto mpencTaBisitoT co00i 00BeKThI (hailI0BOro BBOIA-BbIBOIA U U3 Oubamoreku ? Kak ¢ HumMu
pabotats?

11. OnumuTe MOCIenOBaTeNIbHOCTh 3alucu 4uciia B ¢aiin GopmaTHbIM CIOocOOOM, HCIIONB3YS
nepemennble Tumna FILE u3 6ubnuorexu .

12. B ueMm pa3znuiia ucnoib3oBanus merona getline() u omeparopa >> nmpu MOTOKOBOM BBOJE JaH-
HBIX U3 (ailiia — MoANporpaMM Kiacca.

13. Bo3MOXHO J11 B MOJIIX CTPYKTYPbI pa3MelaTh JaHHbIE PA3IMYHBIX TUIIOB?

14. Kak Bpiaensercs mamsTh MO THHAMUYECKYIO NMEPEMEHHYIO0 CTPYKTYPHOTO THIIA, KaK 0CBOOO-
xKaaercs?

15. Kak pa3mematoTcsi B IepEMEHHOM CTPYKTYPHOIO TUIIA STYEHKH MOJIeH CTPYKTYphI?

16. Kak ocymiecTBisieTcs 0OpaliiieHre K MoJisiM CTaTHYEeCKON TEPEMEHHOM CTPYKTYpHOTO THIA?

17. Yto takoe obbenuHeHue (union), Kak pa3MeIIalOTCs MOJS B MEPEMEHHBIX TAKOro TUMA JaH-
HBIX?

18. Uto Takoe ykazaTelb Ha CTPYKTYPY, KaK ¢ HUM paboTaTh, Kak oOpamaThCs K MOJISIM CTPYKTYP-
HOM TIEPEMEHHOM «II0 aJipecy?»

19. Kak ocymiectBisieTcss oOpalieHue K mojasM JUHAMUYeCKONU IEPEMEHHOM CTPYKTYPHOTO Thma’?

20. Kak 3amporpaMmmMupoBarh MOOUTHOE 0OpaIlleHNEe K IIEPEMEHHBIM IEJIbIX THIIOB.

21. Kak pa3mematoTcs B maMsTH NOJIsI IEPEeMEHHOH ThIa union?

22. Kak pabotaer JBOMYHAs MOOUTHAS ONEPALUs | MY, YTO MOJIYYUTCS B PE3Y/IbTaTe BhIYUCIIE-
Hust 231127

23. Kak pabortaer nqBonvHasi MOOWTHAS OIepaius * «UCKIIOYAOIIee WK, YTO TOTYyUYUTCS B Pe-
3yasTare 10371127

24. Yrto Takoe OUTOBBIC MO M KAK C HUMU paboTaTh?

14.1.7. Tembl 1a60paTOpHBIX padoT

HayuauThcst co3gaBaTh moanporpaMMbl U BBI3BIBATh UX M3 TeIa OCHOBHOM (pyHKIMU. OCBOUTH MPH -
MEHEHHE OllepaTopa return, BO3BpaLIAONIEro 3HadeHue QpyHkuuu. HaydunThbes nepenaBaTte napaMeTpsl B
(YHKIMIO M KOPPEKTHO BO3BPAIIATh 3HAYCHHUS — PE3YJIbTaThl BHIYUCICHUH U3 pyHKIuU. OCBOUTH mepesa-
4y [apaMeTpoB B (DYHKIIMIO 110 3HAYECHHUIO, 110 CCBUIKE U MO yKa3arento. HayduTbcs co3qaBarh NpOTOTUIIBI
¢byHKIMil, 0ocBOUTH meperpy3ky ¢yHkuuid. M3yunts ¢ynkiun 6ubmmorexku math.h. HayauTtsest momnp3o-
BaTbCs CPEACTBAMHU IIOIIATOBOM TPACCUPOBKM KOJA U IPOCMOTPA TEKYILUX 3HAYEHUI IepeMEHHbIX.

Kontposnbsnas padora Nel. [Iporpamma. Oneparopsl. BBoa-eiBog, Ilepemennsie. Anpeca.

Hayuutbcs pabortath ¢ (pailioBBIMH NEpPEMEHHBIMU IOCPEACTBAOM IMOAINIPOrpaMM OHOIMOTEK
fstream.h u stdio.h. 3akpenuTs HaBbIKH pabOTHI cO cTpokamu. HaydnThCst OTKpBIBATH (hailiibl Il 3a1HCH
Y YTEHMs, CO3J]aBaTh U YHUUTOXKATh (hailiibl, ONpesesIATh KoHell (aiina.

OnepanuonHas cucrema. MaiinoBeie TaOIHIBI. DIIeMEHTHI HH(OPMAITMOHHON 0€30MaCHOCTH.

OcBouth ymMeHue paboTaTh ¢ paspsgamu B Oaiite. HayuuThcsl M3MEHATh NMPOU3BOJIBHBIA OUT B
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OaiiTe, He MEHAA OCTAJIBHBIX. BEIBOJUTH Ha 3KpaH IBOMYHBIN KO IEpEeMEHHOM Mpou3BoiIbHOro Tuna. Io-
BBICUTh IIOHUMaHue MpeoOdpa3oBaHuil 1BOMYHOTO (hopmata. [IpuMeHATs onepanuu nopa3psiiHOTO CABUTA
U TIOpa3psAHbIE JIOTHUECKUE OTIEpalliy, a TaK)Ke MPU OMOIIH CTPYKTYp oObeTuHeHne (union) 1 OUTOBBIE
OJISI.

Kontponbenas padora Ne4. CTpyKTypupOBaHHbBIE JaHHBIE. YKa3arellb Ha CTPYKTypy. JunHamudye-
ckue cTpyKTypbl. OO0bearHEeHNE, OUTOBBIC TOJIS.

HayuuThcst co3aBaTth MacCUBBI, BBIICIATH MAaMATh IO/ JIEMEHThl MacCUBa M MHUIIMHPOBATH MX
3HayeHusAMU. Hayuntbest oOpamaTbes K 371eMEHTaM MacCMBOB KaK IpU IMOMOLIHM OllepaTopa UMsI[UHACKC],
TaK M TOCPEICTBOM METOIUKHU *(angpect+cmernienue). OCBOUTH MOHATHSA: apec MAacCHBa, aJipec dJIeMEHTa
MaccuBa, cMeleHne, nuaekc. OCBOUTH MOIIArOBYI0 TPACCHUPOBKY MPOrpaMMBbl ¢ MacCUBaMH, HAYYUTHCS
oTpakaTb B OKHe watch sneMeHThI MaccuBa M UX aapeca. Hayuntbes nepenaBaTh MaccuB B (DyHKIIHUIO.

OcBouTh crnocod TUHAMHYECKOTO 3axBaTa U OCBOOOXKACHMS MaMATU IMOJ ABYMEPHBIE MacCHUBBI
JAHHBIX (MaTpUIIBl) — MPH MOMOIIM omeparopa new u nocpeactsom ¢ynkuuid malloc( ) u calloc( ). Ilo-
BTOPUTH MOHATHUS, ONEpAIMU U 3aKPENUTh YMEHUS M HaBBIKM MATPUYHOM anreOpbl. YACHUTH MpakTUye-
CKYIO Pa3HUILy U CXOJCTBO B si3blke C++ MOHSATUI «MacCUB» U «yKa3aTellby». [I0BBICUTh HABBIKK OTIAJKU
nporpaMMHOro koma Ha C++, TpacCUpOBKM HpPOrpaMMbl U MPOCMOTpPa 3HAYEHUN MEPEMEHHBIX B OKHE
Watch.

KontponpHas padora No2. MaccuB. OOparieHue K 3JIeMEHTaM MacCHBa. YKa3aTellb Ha MacCHUB.
Anpec + cMmenienue. JluHaMuyecKkue MacCHBBHI.

Hayuutbscs pabotath co crpokamu. OCBOUTH CIIOCOO TUHAMHUYECKOTO 3aXBaTa U OCBOOOXKIICHUS
NaMsTH O/ CUMBOJIBHBIE MACCUBBL. YSICHUTH PAa3HULY MEXIY HMOHATHIMH «pa3Mep MacCHBa CUMBOJIOB)
U «UIMHA CTPOKW» mpu momomnu pyukmnuii sizeof u strlen. OcBouth GyHKIMU OUOIMOTEKH «string.hy.
HayuuTcst nepeBoANTh YUCIIOBBIE TaHHBIE B CTPOKOBBIE U OOPATHO.

OmneparmonHast cucrema. PaitnoBsie Tabmuiel. O6pamenue k odopymoanuto I1K. BIOS. Setup
BIOS. JlpaiiBepsl.

14.1.8. MeTronnyeckue peKoMeH AU
Jucuunnuna siBiisieTcss o0ecneunBaroiieii, GopmMupyemMbie KOMIIETEHIIMN TPEOYIOTCS JUIsl OCBOE-
HUSI TIPEIMETOB, HEMOCPEICTBEHHO OTHOCSIIMXCA K 3JICKTPOHUKE U HAHOAJIEKTPOHHKE, CHIIOBOU AJIEKTPO-
HUKe (power electronics) U mpombinuIeHHOW 3ekTpoHuke (industrial electronics). B c¢Bs3u ¢ 3tuM npu
NPOBEICHUH BCEX BUJIOB 3aHATHI U ()OPM KOHTPOJIS HEOOXOIMMO 3a0CTPATH BHUMAaHUE O0YJaOLIMXCS Ha
MPAKTHYECKOM MPUMEHEHUU I0JIy4aeMbIX KOMIETEHLIUN B MpeaIMeTHOM oOmactu Oymymieit npodeccuo-
HAJIbHOM JI€SITEbHOCTH.

14.2. TpeOoBaHUS K OLIEHOYHBIM MaTEePHAJIAM VISl JIUI] ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMMU
310POBbSl 1 HHBAJIH/I0B
s aui ¢ orpaHMYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBSI M MHBAJUIOB MPEIyCMOTPEHBI JTOTOTHH -
TEJIbHBIC OLIEHOYHbIE MaTepUalIbl, IEPEUCHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuua 14 — JlononHUTENbHBIE MaTepHallbl OLIEHUBAHUS ISl JIUI C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMU
310POBbsI 1 HHBAJIUIOB

Kareropun Bubl 1ONOMHUTETBHBIX OLIEHOYHBIX @DopMBbI KOHTPOJISI U OLIEHKU
00y4aroLXCst MaTepHasoB pe3ynbTaToB 00y4eHUs

TecTbl, MICEMEHHBIE CAMOCTOSTEIIbHbIE
paloThl, BONIPOCHI K 3a4eTy,
KOHTPOJIbHBIE PA0OTHI

C napymeHusMu
ciyxa

[MpeumyIecTBEHHO MUCHMEHHAS
poBepKa

C nmapymenussmu | CobecezioBaHHe 0 BOIpOcaM K 3a4eTy, | [IpenMyIecTBeHHO YCTHas MPOBEpKa

3peHus OTIPOC IO TEPMUHAM (MHIMBUAYATBHO)
C napymeHusMu Pernenne qucTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIC pa6OTBI, IINCBMCHHBIC HpeI/IMYI]_[eCTBeHHO JOUCTAHIIMOHHBIMU
JIBUTATEIBHOTO CaMOCTOSITeNIbHBIE PabOTHI, BOIIPOCHI K METOJaMH
armapara 3a4eTy
C orpannuenusiMu 1o | TecTbl, MUCbMEHHBIE CAMOCTOSATEIbHBIE [IpenmyiiecTBEHHO MPOBEPKA
OO0IIEeMeTUITTHCKIM paboThI, BOTIPOCHI K 3a4eTy, METO/IaMH UCXOJISl U3 COCTOSHHUS
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INOKa3aHUAM KOHTPOJIbHBIC pa6OTBI, YCTHBIC OTBCThBI o6yqa10meroc;1 Ha MOMCHT ITPOBCPKU

14.3. Meroauyeckue peKOMEHIAUMHU 110 OLEHOYHBIM MATEPHAIaM JIsl JIUL C OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

Jnis nui ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAIUIOB TPEAYCMAaTPHUBACTCS JI0-
cTynHas (hopMma MpeoCTaBICHUS 3aJaHUI OLIEHOUYHBIX CPEJICTB, @ UMEHHO:

- B reyaTHou (opme;

- B IIeyaTHO! (hopMe ¢ YBEITHMUYEHHBIM IPUPTOM;

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 3a/1aHUs BCIYX;

- IIPEJOCTABICHUE 3a/laHUs C UCTIOJIb30BAaHUEM CYpPJIOTIEPEBO/IA.

Jlunam ¢ OrpaHWYEeHHBIMH BO3MOXXKHOCTSIMU 3/I0POBbSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
HOJrOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOIPOCHL. [l TaKUX 00y4aroIuXcs MpeycMaTpuBaeTCsl JOCTYII -
Has popmMa mpeoCTaBICHHS OTBETOB Ha 3a/1aHUs, @ IMEHHO:

- IIUCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- HaOOp OTBETOB C UCIOJIb30BAaHUEM YCIIYT ACCUCTEHTA;

- MIPEJICTABICHUE OTBETOB YCTHO.

[Tponienypa orneHHBaHUs pe3yIbTAaTOB OOYYEHMs JIMIl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
Bbsl M1 MHBAIHJIOB IO JUCUUIUIMHE TPEITyCMaTPUBACT MPEIOCTaBIeHne HHpopManuy B popMax, aaarnTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 3A0POBbS U BOCIPUATHS HH(POpMALIUK:

JL1s1 ML ¢ HApYIIEHUSIMH 3PeHust:

- B (hopMe 3NIEKTPOHHOI'O TOKYMEHTA;

- B IIeYaTHO! (hopMe yBETMUEHHBIM HIPUPTOM.

JLst M1 ¢ HapyLIeHUusIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Me4aTHOU opme.

JLst M1 ¢ HapyLIeHUsIMY ONIOPHO-ABUTaTeJILHOIO annapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

ITpu HEOOXOMUMOCTH TS JIUL] C OTPAaHUYEHHBIMHM BO3MOXHOCTSIMU 3/I0POBbs U MHBAJIUI0B IpOILIE-
Jypa OILICHUBAHUSI Pe3yIbTaTOB 00y4YEHUsT MOXKET MPOBOAUTHLCS B HECKOIBKO ITAIOB.
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