MUHUCTEPCTBO OBPA3SOBAHUSA U HAYKH P®
DenepajibHOE TOCYIAPCTBEHHOE OKOIKETHOE 00pa30BaTe/ibHOE YUpe:KIeHue BbICIIero 00pa3oBaHus

«TOMCKHWM TOCYIAPCTBEHHBII YHUBEPCUTET CUCTEM
YITPABJIEHHWA Y PAIMOSJIEKTPOHUKI

(TYCYP)
YTBEPXIAIO
[TpopekTop mo yueGHOM padboTe
I1. E. Tposin
«_» 20 r

PABOYA S ITPOI' PAMMA VUEBHOM JINCLIMITJIMHBI
NudopmanuoHHbie TEXHOJIOTUH

YpoBeHb 00pa3oBaHus: BbICIIee 00pa3oBaHue - aKajJaBpuaT

Hanpasnenue noarorosku (crenuanbHocThb): 11.03.04 Di1eKTPOHNKA M HAHOJIEKTPOHUKA
Hampasiennocts (mpoduis): [IpoMbInieHHAS 3 IEKTPOHUKA

®opma oOyueHus: 3a04HAs

@axynpsreT: 3uB®, 3204HbIi 1 BeyepHUl (PaKyJIbTeT

Kagenpa: IIp3, Kadeapa npomMbIlLIeHHOI 3JIEKTPOHUKH

Kypc: 1, 2

Cemectp: 1, 2, 3

VYueOnbIii m1an Habopa 2016 roga

Pacnipenenenue pabouero BpeMeHu

Ne Bunpl yueGHOMI nedTenbHOCTH 1 cemectp 2cemectp 3 cemectp Bceero Enunuisl
1 Jlexuuwu 10 10 9acoB
2  IlpaxkTHueckue 3aHATUSA 6 2 8 4acoB
3 JlabGoparopHble 3aHATUSA 8 4 12 4acoB
4 Bcero aymuTOpHBIX 3aHATHIA 16 6 30 9acoB
5 U3 HUX B MHTEpakTUBHON dopme 2 2 6 4acoB
6 CamocrosiTensHas pabora 56 132 57 245 9acoB
7 | Bcero (0e3 sx3amena) 72 140 63 275 4acoB
8 TloaroToBka u cada sK3ameHa / 4 9 13 9acoB
3ayera
9 OO6mas TpyaI0eMKOCTh 12 144 72 288 JacoB
6.0 2.0 8.0 3.E

KonTponbHbie paboTsl: 2 cemecTp - 2; 3 cemectp - 2
3auer: 2 cemecTp
Ok3ameH: 3 ceMecTp

Tomck 2017
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(t)ﬁ;{pbl
nporokon Ne 43 or« 1 » 2 2017 1
JINCT COTJIACOBAHUIA

PabGouass mporpamma cocraBiieHa ¢ ydeToM TpeOoBaHuii dDexepanbHoro locygapcTBEHHOTO
oOpa3zoBarenbHOTO craHgapra Beicmiero obOpazoBanus (PI'OC BO) mo HampaBlIeHHIO MOATOTOBKU
(cnermmanpHOCTH) 11.03.04 DnexkTpoHWKa W HAHOAIEKTPOHMKA, yTBepkiaeHHoro 2015-03-12 rona,

paccCMOTpeHa W YTBEp)KIeHa Ha 3acenaHud Kadempbl «  » 20 roma, MpOTOKOI
Ne .

PazpaboTunku:
3aB. kadeapou, mpodeccop kad. [Ipd Muxansaenko C. I

3aBeayromuii ooecneunBaromiei kad.
IIp> Muxanpuenxo C. I

Pabouas nporpamMma cormnacoBana ¢ pakyabTeToM, Mpo(UINpyIoLIel U BeITycKatole kadeapamu
HAaIpaBJICHUS MMOJATOTOBKH (CHEIUAIBHOCTH).

Hexan 3uB® Ocurnos U. B.

3aBenyromuii BeITycKaromen kag.
[Ip> Muxanpuenxo C. I.

OKCIepTHI:

3am. 3aB. kadenpoit [1PD no
METOIMYECKOl paboTe, mpodeccop
kag. [1PD Jlerocraes H. C.
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1. Heau v 3a1a4m M CHUTLIAHBI

1.1. Heau TUCHUNIHHBI
[lenbto mpenogaBaHus JUCHUIUIHHBI «IH)OpMaIMOHHBIE TEXHOIOTUNY SBISETCS U3YyYEHUE OCHOB
COBPEMEHHBIX CIIOCOOOB 00pabOTKM HH(GOPMALUKM C UCIOJB30BAaHHEM CPEICTB BBIYUCIUTEIBHOM
TE€XHUKH, 3HAKOMCTBO C THONYISIPHBIMH HPOrpaMMHBIMU IPOAYKTaMM, IPHUMEHSEMBbIMH Kak B
WH)KEHEPHBIX pacyeTax, Tak B O(UCHBIX TEXHOIOTHIX.

1.2. 3agaum IMCHUIIITHHDI

3anaun u3ydeHus: AUCUUIIINHBL «MHpOpMalMOHHBIE TEXHOIOTUU» COCTOSAT B MOCIEI0BATEILHOM
OCBOEHHUU MaTepualia o OCHOBAM BBIYUCIUTEIILHON TEXHUKH U 10 €€ MPUMEHEHHIO B PEIICHUN YUEOHBIX
U HCCIEeNOBaTeNbCKUX 3anad. B xome wusyueHus aucuuiuiibl «MHQOpMaLMOHHBIE TEXHOJIOTUM»
CTYAEHTBI 3HAKOMSTCS C YCTPOHUCTBOM, MPHHIMIIAMU PabOTHl KOMITBIOTEPA, MOJIYYalOT MPEICTABICHUE O
CHUCTEMHOM M MPUKIIAIHOM MPOrpaMMHOM 00€CIIeYeHNH, OBJIaJCBAIOT HABBIKAMU IIPAKTHUYECKOM paboThI €
komrioHeHTamu MS  Office. K 3amauam OcCBOEHHUs AWCHMIUTUHBI OTHOCUTCS W3yYeHHE TIaKeTa
Matemarundeckux pacuetoB MathCAD u ocHOB mporpaMmupoBanus Ha si3bike C++.

2. Mecto aucunniimabl B ctpykrype OITIOIIT

Hucunmumna «adopmanuonnsie TexHonorun» (b1.6.3) ornocurcs x 610Ky 1 (6a30Bast 4acTh).

JucuumirHa Oa3upyercss Ha HayajdbHBIX 3HAHMSX, MPUOOPETEHHBIX CTYJEHTOM B IIKOJBHOM
nporpaMMe B yacTu UH(popmaTuku. Kypc untaercs ¢ nepBoro ceMecTpa, NpeAlecTBYIOMUX TUCIUILUINH
HET.

[TocneayromumMu JUCHMILUIMHAMY SIBJSIFOTCS: AmNnapaTHoe U IporpaMMmHoe oOecrieueHne OBM,
3ammra BBITYCKHOM KBaJU(UKALIMOHHON paboThl, BKJIIOYAs MOATOTOBKY K MpOLEAYpE 3allUThl U
npoueAaypy 3ammuTel, WHxkeHepHbie pacueThl B Mathcad, Maremartudyeckoe MOJCIMPOBAHUE H
nporpammupoBanue, [lpuknaanas nadopmaruka, [IpodeccnonanbHble MaTEMaTUYECKUE TTAKETHI.

3. TpeOoBaHus K pe3yJbTATaM OCBOCHHMS AHCHUTIIHHBI

[Tponiecc n3yueHust JUCUUIUIMHBI HallpaBiieH Ha (POPMHUPOBAHUE CIIETYIOIUX KOMIETEHIUI:

—  OIIK-6 crtocoGHOCTh OCYIIECTBIATh OUCK, XpaHEHHE, 00padOTKy U aHAIM3 UHPOPMAIIH H3
Pa3IMYHBIX MCTOYHHUKOB M 0a3 JaHHBIX, MPEACTABIATH e¢ B TpeOyemMoM (opmare ¢ HCIOIb30BaHUEM
MH(OPMALIMOHHBIX, KOMIIBIOTEPHBIX U CETEBBIX TEXHOJIOTHH;

— OIIK-7 cnocoOHOCTBIO YYHMTHIBATH COBPEMEHHBIC TEHACHLIUU PpA3BUTUS DJICKTPOHUKH,
U3MEPUTEIIbHOW W BBIYMCIMTENBHOM  TEXHUKH, WH(GOPMALMOHHBIX TEXHOJOTMH B  CBOEH
npo¢eCcCHOHAIBHON JesTeNbHOCTH;

— OIIK-9 cnocoOHOCThIO MCIOB30BaTh HaBBIKK PaOOTHI ¢ KOMIBIOTEPOM, BIAJETh METOAAMHU
MH(OPMAIIMOHHBIX TEXHOJIOTUH, COONII0AAaTh OCHOBHBIE TpeOOBaHUs HH()OPMAIITMOHHON O€3011aCHOCTH;

B pesynbrare n3y4eHus JUCLUILUIMHBI CTYIEHT JOJKEH:

— 3HaTb NPUHLUUIBI PAaOOTHI MEPCOHANbHBIX KOMIIBIOTEPOB, MJIEOJIOTHIO COBPEMEHHBIX
OIEPALMOHHBIX CUCTEM, OCHOBHBIE METO/IbI pa3pabOTKU aJrOPUTMOB U MPOTrPaMM, MPOLECC KOMITHIISAILUH
U CO3/IaHUsl IPOrPaMMHOTO MPOAYKTA, CIIOCOOBI pa3MELIEHUs] B MaMsITH KOMIIbIOTEpa CTPYKTYp JaHHbIX,
UCTOJb3YeMbIX JUISI TPEACTABIECHUS THUIOBBIX HMH(OPMALIMOHHBIX OOBEKTOB M OOpallleHUs K HHUM,
TUIIOBBIE AJTOPUTMBI OOpAaOOTKU JTAHHBIX, MPUHIMIBI HCHOIb30BAHMS NMPUKIAJHBIX MaTeMaTHYECKUX
MIaKETOB.

—  yYMeThb JaBaTh CTPATETUUYECKYIO OLEHKY pPEIIaeMON TEXHUYECKOH 3a/1aui, OCHOBBIBAIOIIYIOCS
Ha TOHMMAaHUM U SICHOM NPEJCTAaBICEHUHU IeJiel HCClel0BaHUN M abCcTparMpoBaHMM OT IIaOJIOHOB U
QITOPUTMOB TIOMCKA pPELICHMH; pemarh 3agadd oOpabOTKM JaHHBIX C IOMOIIBI0 COBPEMEHHBIX
MHCTPYMEHTAJIbHBIX CPEJICTB KOHEYHOIO IIOJb30BaTessl; CO3/1aBaTh, OTJIAXHBaTb W TECTUPOBATh
IporpamMMbl Ha MIaT(HOPMEHHOHE3aBUCHMOM $SI3bIKE BBHICOKOTO YpoBHs (C++); MpeACTaBIATh pe3yabTaThl
uccnenoBannii B ynoonom opmare (MsOffice).

—  BJAJIeTh UHCTPYMEHTAMHU CO3/IaHUSI COBPEMEHHBIX MPOrPAMMHBIX MPOAYKTOB - OTJIa10YHBIMU
CpelaMu BBICOKOTO YpPOBHS; HaBBIKAMHU HAIMCAHMs, TECTUPOBAHHUS U OTJIAAKH MPOTPAMMHBIX CPEICTB;
HaBbIKAMH TIOCTAaHOBKM HAayYHO-TEXHMUYECKHMX 3aJady, BbIOOpa METOAOB HX pELIEHUS, MOIYYeHHS H
MPEOCTABIECHUS Pe3ybTaToOB, HHTEPIPETAIIMH U aHAJIM3a MOJyYEeHHBIX JaHHBIX.
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4. O0beM IMCHUIIMHBI U BUAbI Y4eOHOIl padoThl
OO6m1ast TpyI0eMKOCTh TUCIUIUIMHBI COCTaBIAET 8.0 3a4€THBIX CIUHUIIBI U TIPEICTaBIeHa B Tadnuiie 4.1.
Tabnuna 4.1 — TpymoeMKOCTh TUCITUTLTAHBI

Bupl yueGHOI HesITeIbHOCTH Bcero yacos Cemectpsl
1 cemectp 2 ceMecTp 3 cemecTp
AynuTopHbI€ 3aHATHS (BCETO) 30 16 8 6
Jlexuun 10 10
[IpakTrueckue 3aHATHS 8 6
JlaGopatopHbie 3aHATHSA 12 8
U3 Hux 6 unmepaxmueHotl popme 6 2 2
CamocrosiTenbHas paboTa (Bcero) 245 56 132 57
Ogopmnenue omuemos no 107 84 23
1ab60pamopHuiM pabomam
Ilpopabomka nekyuornHo2o mamepuana 28 28
Ilooecomoska xk npaxmuyeckum 38 28 10
3aHAMUAM, CEMUHAPAM
Buvinoanenue koumponvuvix pabom 72 48 24
Bcero (6e3 sx3amena) 275 72 140 63
IToxroroBka u ciada PK3ameHa / 3a4era 13 4 9
OO61mas TpyI0eMKOCTh 4 288 12 144 12
3auernsie Equannel TpynoemkocTr 8.0 6.0 2.0

5. Conep:xaHue TUCUMILIAHBI

5.1. Pazaessl JUCHUILIMHGLI 1 BUABI 3AHATHI
Paznenbl nucUMIUIMHBI U BUBI 3aHSATUN TPUBEACHBI B Ta0Owuie 5.1.
Tabnuna 5.1 — Pasgensl IUCHUIIMHEBL U BUABI 3aHATHA

[Ipaktuu Jla6opar Camocros Beero - dopmnpy
Ha3zBanus pa3ienoB AUCIUTUTNHBI Jlekuuu = ecKkue = OpHBIE = TeNbHas Hacos CMPIC
(6e3  kommeTeH
3aHATUS  paboTel  pabora
9K3.) 102078
1 cemectp

1 CpenctBa 00paboTKH 4 4 0 28 36  OIIK-6,
UH(POPMALIMOHHBIX pecypcoB. [TonsTHe OIIK-7,
anroputma. OOpalieHue K JaHHBIM. OIIK-9
ANropuT™Mu4ecKre KOHCTPYKIIHH.
brok-cxembl. Onieparopsl. O630p
BBIYUCIUTENBHBIX MaTEMaTHYECKUX
nakeToB. [IpuHIIUTIBI OOpamIeHus K
s;uefiKaM aMsATH. AZIpec epEMEHHOM.
VYkazarenu.
2 TlogmporpaMmsl: 3ar0JIOBOK, 6 2 0 28 36 OIIK-6,
OIMCAaHWE, PeATN3aUs AITOPUTMA, OIIK-7,
BBI30B MOANPOrPaMMBbI, Ilepeaaya OIIK-9
apaMeTpoB B T€I0 QYHKIUH.
Bo3MmoxHOCTH nIpecTaBIeHUs
uHpopMmaruu. Tunsl (aitnoBoro
XpaHEeHHUs, pacIIupeHus Gaios.
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CrangapTHbIe TOAMPOTrPAMMBI
o0pabotku manubix. MsOffice.

Hroro 3a cemectp 10 6 0 56 72
2 cemectp
3 MaccusBsl. CTarudeckue 1 0 0 4 66 70 OIIK-6,
JUHAMHUYECKHE 0OBEKTHI, aJpecalus. OIIK-7,
OnHOMEpHBIE U IBYMEPHBIE MAaCCHUBBI. OIIK-9
Pabora ¢ cHMBOJILHBIMU MaCCHBAMH.
IToTOKOBBIM BBOI-BBLIBOI.
JvHamuyeckue CTpOKH.
4 ®aiinosas cucrema. [Iporpammuas 0 0 4 66 70  OIIK-6,
peanuzanms. JleckpunTop daiina. OIIK-7,
Hoctyn x nanasiM. MHpopmanmonHas OIIK-9
0€301acHOCTb.
Hroro 3a cemectp 0 0 8 132 140
3 cemecTp
5 CTpyKTypHUpOBaHHbIE TUIIBI IAHHBIX, 0 2 2 34 38 OIIK-6,
OuTOBBIC TTOJIS, 00BeAUHEHUS. [TpremMbI OIIK-7,
IPOrpaMMHUPOBAHUS OIIK-9
MUKPOKOHTPOJLJIEPOB, OUTOBBIE
oTepanuu.
6 ITousrue xnacca. [1oist u MeTOIBI 0 0 2 23 25 OIIK-6,
kiacca. CrienudukaTropsl 0CTyNA. OIIK-7,
CraTnyeckue U TUHAMHUYECKHUE OIIK-9
00BEKTHI KJ1acca.
Hroro 3a cemectp 0 2 4 57 63
Hroro 10 12 245 275
5.2. Conep:xkanue pa3iesioB JUCHUILIAHBI (110 JIEKIIUSAM)
Coneprxanue pa3esioB JUCIUTIINH (TI0 JIEKIUSIM) PUBEEHO B Tabmuie 5.2.
Tabnuua 5.2 - CopeprkaHue pa3aenoB TUCIUIUIHH (TIO JEKIUSIM)
Tpynoe @0& h:ipye
Ha3zBanus pa3nenos ConeprkaHue pa3/IesoB TUCITUTUIHHEI 110 JICKITHSIM MKOqCTB, KOMITETEHII
uu
1 cemectp
1 CpencrBa 06paboTKH [Tonsitue nndopmanuu. [Ipeamer nnpopmaTuku. 2 OIIK-6,
UH(POPMAITMOHHBIX WNudopmarmonnsle nporecchl. MHpopmaTH3amms OIIK-7,
pecypcos. [lonstue obmecta. Kommnwrorepsl. TexHomorus OIIK-9

anroputMma. O6paieHue K
JTAaHHBIM.
AnroputMudeckue

Omneparopst. O630p
BBIYUCITUTEILHBIX
MaTreMaTU4eCKHX MaKeTOB.
[IpuHnuns! oOpamieHus K
sueiikaM namsTu. Azpec
NIEPEMEHHOM. YKa3aTenu.

KOHCTPYKIHH. BIOK-CXEMBI.

IIPOEKTUPOBAHUSA U OTIIAJKH ITPOrPaMM.
HHcTpyMeHTalIbHBIE CpeICTBAa IPOrPaMMUPOBAHUS.
OcHOBHBIE IPUHLIUIIBI CO3AAHMSI IPOTPAMMHOI0
obecrieuenrs. OCHOBBI IPOrpaMMUPOBaHUS Ha
A3bIKE BEPXHEro ypoBHs (Ha npumepe C++).
[Tpouecc cozganusa nporpamMmMHoro koga. OTiiaaka
nporpaMM. TpaccupoBka mIporpaMMHOTO

KOJIa. AJITOPUTMHYECKHE KOHCTPYKIIMH. OnepaTopbl
BbIOOpa. [lepeuncisiemplil Tun naHHbIX. OniepaTopsl
nukia. Mcrnonb3oBanue NEpEMEHHBIX JIOTHYECKOTO

CornacoBaHa Ha noptane N2 13513




tuna. Oneparop 6€3ycIOBHOTO Mepexoa.
OpraHu3aiys Auajora ¢ moJb30BaTeyIcM.

[TpuHtMIIBI OOpamIeHus K SYeiKkaM MmaMsTH. Azpec
nepeMeHHoM. Ykazarenu.Crarndeckoe u
JUHAMHYECcKoe pacnpeenenre namsati. OyHKuu
JUHAMHUYECKOTO PACTIPECICHUS aMSITH.
OcBoboxaenue namsatu. Oneparopsl new u delete.
Obparenue K mepeMeHHbIM "o uMeHu" 1 1o
anpecy". OTinune yka3aresns OT JUHAMHYECKOM
nepemeHHou.Ilonporpammel: npoueaypsl 1
¢byukuun. CTpyKkTypa HOAIPOrpaMMBL.
dopmanbHbie U (haKTUYECKUE TapaMeTPBhI.
[lepenaua nmapameTpoB B Teno (GyHKIMU. Bb30B
nojrnporpaMmMmel. Bo3Bpalienue 3HaueHus1, oneparop
return. O6acTh BUIMMOCTH ITEPEMEHHOM.

Hroro

2 I[Tonmporpammel:
3aroJIOBOK, OTIMCAHUE,
peanu3anus aIropuT™Ma,
BBI30B MOANPOTrPAMMBI,
nepeaaya mapaMeTpoB B
Teno0 QYHKIIUH.
BosmoxHoCTH
peICTaBICHUS
uHpopmaruu. Turel
daitnoBoro xpaHeHus,
pacmmpeHus Gaiios.
CrangapTHbie
MIOJIIIPOTPaMMBbI 00pabOTKH
nmanabix. MsOffice.

Omnucanue u BbI30B noAnporpammsl. [Ipororun
noAmnporpaMmsel. Anipec GyHKINH, yKa3aTeab Ha
nognporpammy. O61acTh BUAUMOCTH IIEPEMEHHOM.
I'moGanbHbIE U JIOKAJIbHBIE IEPEMEHHBIE.
[leperpyska ¢pynkuuit.MaccuBbl - XpaHUIUILE
OJJHOTHIIHBIX JaHHBIX. OIHOMEpHBIE (BEKTOPA) U
MHOTOMEpHbIE (MaTpHILlbl) MaccuBbl. Onucanue
MaccuBa, 0OpallleHHe K JIEMEHTaM MaccuBa 110
unzaekcy. ['eneparop cinyuaiineix uncesn. Padora ¢
MaccuBaMU B LukJje.CTaTuueckue U JUHaAMUYeCKHUe
maccuBbl. @ynkmmn calloc(), malloc() u free().
Anpec MaccuBa = ajjpec Ha4aJIbHON STUYEHKU.
Vkasarens Ha MaccuB. [lepenada maccuBa B
¢bynkuuto. JluHaMuyeckue oTHOMEpHbIE U
JIByMepHble MaccuBbl. OOpalleHne K AieMeHTaM
MaccuBa "aapectcmMenienue".

JIByMepHBbIE CTaTUYECKHE U TUHAMUYecKue. Tpu
croco0a pa3MelieH s B MaMsTH JBYMEPHBIX
MaccuBoB. OcBoOOk1eHue namsTh. OOpalieHne K
syelikaM AByMepHoro maccusa.Paborta ¢
CHMBOJIbHBIMU MaccuBaMHU. [I0TOKOBBIN BBOI-
BbIBOJI. JlMHaMuyeckue cTpoku. CTpOKH CUMBOJIOB.
Crpoka — MaccuB CHMBOJIOB. BbIBOJ cTpoKH Ha
akpad. [locnenHui anemMeHT CTpoku. YKas3areib Ha
cTpoky.KonupoBaHnue u cpaBHEHHE CTPOK.
Craruueckue 1 TMHaMU4ecKue CTpoku. OyHKIuu
npeoOpa3oBaHUs CTPOKOBBIX THITOB
nanHbix.@aiinoseie noacucremsl OC, XpaHeHue
JTaHHBIX Ha qucke. [leckpunrop ¢aiina B
nporpamme. Jloctyn k ¢aiiny, CoBMECTHBIN 10CTYII,
TpaH3akuuu. DaitioBeie onepanuu (CBA3arh,
OTKPBITb, 3aKPBITh, YUTATh, IUCATh, ONPEIECTUTh
koHer).Pabora ¢ ¢alimaMu mpu MOMOIIHM TTOTOKOB
BBOJIa-BbIBOjIa. bubnmuoTeka . QaiiioBsie oneparuu.
[Touck B daiine.

2

Crpykrypsl. Onncanue B Iporpamme, T0CTYI K
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MIOJISIM CTPYKTYphI. PazMenienue B maMsaTH.
VYkazarenu Ha cTpykTypy. Cratnueckue u
JUHAMHUYECKUE IEPEMEHHBIE CTPYKTYPHOTO THIIA.
burossie momnst. O6benunenus. CTaruyeckue u
JTMHAMHUYECKUE TIEPEMEHHBIE CTPYKTYPHOTO
tumna.lIpueMbl IporpaMMupOBaHUs
MUKPOKOHTPOJIEPOB, OUTOBBIE OTEpPaIUU.
[Topa3zpsaHbie TOTHYECKUE OTEPaALIUH.
[Topaspsigabie oneparuu casura. O0paiieHue K
pa3psiiaM Ipy MOMOIIY OUTOBBIX MoJeii. Beenenue B
noHatue "kinacc". Ilong u MeToOb!I Kjiacca.
Crenudukaropsl 10CTyma, UCMOIB30BaHUE Set- U
get- meronnoB. KoHCTpyKTOD M

JIECTPYKTOP. YKa3aTellb Ha O0BEKT Kilacca.
Crarnueckue U JUHaAMHYECKHe 00BEKThI Kilacca.
KoHCTpyKTOp U 1€CTPYKTOP AJIs CTAaTUYECKUX U
JUHAMHYECKUX 00beKTOB Kilacca. OTaenenue
uHTepdeiica mporpaMMbl OT peaTu3aluu.
HpyxectBennsie pynkiuu. [leperpyska
oneparopoB. HacienoBanue.Borpocel
nH(OPMAITMOHHOM 0€301aCHOCTU. YTPO3bl
nH(pOpMaITMOHHBIX aTaK. KOMIIbIOTEpHBIE BUPYCHI.

Hroro 6
Hroro 3a cemectp 10
Hroro 10

5.3. Pa3gesibl AMCHMINIMHBI M MEKIMCHMILNIMHAPHBIE CBSI3H ¢ 00ecneYnBAIUMH (TPeAbL Ty IIUMH)

U o0ecrieynBaeMbIMU (MOCJIeAYHOIIUMH) THCHUILINHAMHA

Paznensl OUCHUIUIMHBI U MEXAMCLUUIIMHAPHBIE CBSI3W C OOECHEeuMBaOIMMU  (IIPEIbIAYIIUMU) U

o0ecrneurnBaeMbIMH (ITOCJIEAYIOMIMMHI ) TUCHUIUTMHAMU MIPEICTaB-JIeHbI B Tabmuie 5.3.

Tabnuua 5.3 - Paznens! AUCHUIUIMHBL M MEXKIUCIUITIMHAPHBIE CBA3U

HanmeHnoBanue JUCHUIIINH

No pa3aciioB JIaHHOM AUCHUIUIUHBI, IJI5T KOTOPBIX HGO6XOI[I/IMO

HU3YUCHUC O6CCH€'—II/IBaIOIIII/IX u o0ecrieunBaeMbIX JUCHHUITIINH

ITaKEThI

1 2 3 4 5 6
[Tocnenyromuye TMCUUTUIAHBI

1 AnmaparHoe U MpOorpaMMHOE + + + + + +
obecnieuenne OBM
2 3amura BBITYCKHON
KBaJIM(PUKALMOHHON pabOThI, BKIIHOUAs + + + + +
HOATOTOBKY K NMPOLEAYPE 3alMUThI U
IPOIIEYPY 3AIIUTHI
3 NmxenepHsle pacueTsl B Mathcad + + + + + +
4 MaremaTtn4eckoe MOJIeIMPOBaHUE U

e €CKO€ MOZEINPO e + + + + + +
IpOTPaMMHUPOBAHHE
5 Ipuknannas uHbopMaTuka + + + + + +

IT MOHAJIbHBIE MAaTEMaTUYECKU

6 IIpodeccuo € MaTe ecKue + + + + +

5.4. CooTBeTCcTBHE KOMIIETEHIMH, (POPMHUPYEeMBIX IPH U3YYCHUHU AUCUMILIMHBI, M1 BUAOB 3aHATHH

CoOTBETCTBHE KOMIICTCHIIUH,
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IpeCTaBIeHo B Tabmule 5.4
Tabnmuna 5.4 — CoOTBEeTCTBHE KOMIETEHIIMA W BHUIOB 3aHATHH, (OPMHUPYEMBIX TPH H3yYECHUU
JTUCIUTUTUHBI

Bungwl zapstuin

Komrmeren

. [Ipaktnueck Jlaboparopn CamocTosiTenb DOopMbI KOHTPOIIS
I Jlexuuu

e 3aHATUA bIC 3aHATHUA Hasa pa60Ta

OIIK-6 + + + + KontposnpHas pabdora, Otuer no
WH/IMBUyaIbHOMY 3aJIaHUIO,
[TpoBepka KOHTPOJILHBIX padoT,
Otuet no naboparopHoi padbore,
Orpoc Ha 3aHATUSIX

OIIK-7 + + + + KonTpomasnas padora, OTder 1o
WHIWBUIYAILHOMY 33JJaHUIO,
[TpoBepka KOHTPOJILHBIX padoT,
Otuer o naboparopHoii pabote,
Onpoc Ha 3aHATHIX

OIIK-9 + + + + KontponpHas pabora, Otuer no
WHAUBUIYAILHOMY 33JJaHUIO,
IIpoBepka KOHTPOIBHBIX padoT,
Otuer o naboparopHoii pabote,
Ormpoc Ha 3aHATUIX

6. UHTepakTHBHBIE MeTOABI U (POPMBbI OPraHU3ALUM 00yYeHH s
TexHOIOruy UHTEPAKTUBHOIO 00yUeHHs IIPH pa3HbIX (hopMax 3aHATHI B yacax MpHUBEIEHbI B TabauLe 6.1
Tabmuma 6.1 — TexHOIOTMKM UHTEPAKTHUBHOTO 00YYEHHS TIPU Pa3HBIX OpMax 3aHATHH B yacax

HNHTepakTUBHBI HNuTepakTrBHBIE
HNHTepakTuBHBIE
Mertobt € IPAKTUYECKUE naboparopHble Bcero
JEKIUU
3aHATUA 3aHSATHS

1 cemectp
UccnenoBarenbckuit MeTON 1 1 2
Hroro 3a cemectp: 1 1 0 2

2 cemecTp
Hccnenosarenbcknii METOX
Hroro 3a cemectp: 0 0

3 cemectp
Pemenue cutyanlmoHHbBIX 3a7a4 1 1
Hroro 3a cemectp: 1 0
Hroro 2 1 3

7. JlabopaTropHble padoThI
HaunmenoBanne nabopaTopHbIX pabOT puBeaIeHO B Tadmuie 7.1.
Tabmumua 7. 1 — HaumeHoBaHue 1a00opaTopHBIX paboT
dopmupye
Tpynoe E/[Hepy
HasBanus paznenos HaumenoBanue nabopatopHbix padoT MKOCTb,
KOMIIETEHI]
17071

2 cemectp

3 MaccuBsbl. HayuuTbcs co3naBars HOAIPOrpaMMBbl U BBI3BIBATH UX 2 OIIK-6,
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Crarnueckue u
IUHAMHYECKHUE OOBEKTEL,
ajzpecarusi.
OpHoMeEpHBIE U
JIByMEPHBIE MaCCHUBHI.
Pabora ¢ CMMBOJIBHBEIMHA
MaccuBaMH. I10TOKOBBIM
BBOJ-BEIBOI.
JlunaMHuuecKue CTPOKH.

13 Tejla OCHOBHOM QyHKIMU. OCBOUTH IPUMEHEHUE
oreparopa return, BO3BpAIIAIONIET0 3HAYCHUE
¢bynkuun. Hayuntbes nepenaBarh napameTpsl B
(GYHKIHMIO ¥ KOPPEKTHO BO3BpAIATh 3HAUYCHUS —
pe3ynbTaThl BeiunuciaeHuit u3 pyHkunu. OcBoOUTh
nepeiady napaMeTpoB B QYHKIUIO 110 3HAYCHHUIO, TI0
CCBUJIKE U 110 yKa3arento. HayuuThcs co3naBarh
MPOTOTUTIBI (DYHKIUI, OCBOUTH MEPErpy3Ky QyHKITHH.
N3yunts dyHkiun 6ubmuoreku math.h. Hayuantbcs
M0JIH30BATHCS CPEJCTBAMH ITOIIATOBON TPACCHPOBKHU
KOJIa ¥ IPOCMOTPA TEKYIIUX 3HAUYCHUI

nepemeHHbIX. KonTponeHas padora Nel. ITporpamma.
Omneparopsl. BBon-BeiBog, [lepemennbie. Anpeca.

Hay‘-II/ITBCﬂ cOo3JaBaTb MAaCCHUBHBI, BBIACIIATH IIAMATH I1O]
AJIEMEHTHI MACCHBA U HHULIUUPOBATH MX 3HAYCHUSIMHU.
Hayuuthcst oOpamarsest K 3JIeMeHTaM MaCCHBOB Kak
IIPY TIOMOIIH OTieparopa UMsi[MHIIEKC], TaK u
MOCPEACTBOM METOIUKH *(aIpect+cMenieHue).
OcBOUTD MOHATHS: aIPEC MACCHUBA, AAPEC AIIEMEHTA
MaccuBa, cMenieHue, nHaeke. OCBOUTH MOIIAroByIO
TPACCUPOBKY MPOrPaAMMbI C MACCHBAMH, HAYYHUTHCS
OTpakaTh B OKHE watch 3JieMeHTBI MacchBa U UX
anpeca. HayunThcs nepenaBath MacCuB B (DYHKITHUIO.

Hroro

OIIK-7,
OIIK-9

4 daiinoas cucrema.
IIporpammHuas
peanusanus.
HeckpunTop daiina.
JloCTyIl K TaHHBIM.
HNudopmarnmonnas
0€301MacHOCTb.

OcBouTb c11ocod AMHAMUYECKOTO 3aXBaTa U
OCBOOOXXJICHUS NTAMSTH I10]] IByMEPHbIE MaCcCHBBI
JAHHBIX (MaTPHULIbl) — IPU TIOMOILM OIIEparopa new u
nocpeactsoMm ¢pynkuuii malloc( ) u calloc( ).
[ToBTOPUTH MOHATHS, ONIEPALIUU U 3aKPENUTh YMEHUS U
HaBBIKM MaTpUYHON areOpbl. YCHUTH MPAKTHUECKYIO
Pa3HUILY U CXOMICTBO B si3bIke C++ MOHATHI «MaCcCHUBY
U «yKazarenby. [I0BBICUTh HaBBIKK OTJIAJIKH
porpaMMHOro koja Ha C++, TpacCupOBKHU
IIPOrpaMMBbl ¥ TPOCMOTPA 3HAYEHUH [IEPEMEHHBIX B
okne Watch.KonTponbsnas pa6ora Ne2. Maccus.
OOpareHne K IeMeHTaM MaccuBa. YKaszarelb Ha
MaccuB. Anpec + cMmeneHue. Junamuueckue
MaCCHBBI.

Hayuutscs pabotars co crpokamu. OCBOUTH c11oco0
JMHAMUYECKOTO 3aXBaTa U OCBOOOXKICHHS MaMSATH MO
CHUMBOJIbHBIE MACCUBBI. YSICHUTb Pa3HUILY MEXKIY
HOHATUSAMH «pa3Mep MaccuBa CUMBOJIOBY M «IJIMHA
CTPOKW» Mpu noMoInu (yHK1uit sizeof u strlen.
OcBouTth QyHKIMH 6MOMMoTeku «string.h». Hayunrcs
NEPEBOIUTDH YHCIIOBBIE JAHHBIE B CTPOKOBBIE U
oOparno.Omnepanonnas cuctrema. daitoBsie
tabmuiel. O6pamenue k obopynosanuio [1K. BIOS.
Setup BIOS. [IpaiiBepsl.

Hroro

OIIK-6,
OIIK-7,
OIIK-9

Hroro 3a cemectp

3 cemecTp
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5 CtpykrypupoBanubie  HayuuTbces pabotars ¢ (haloBBIMH IEPEMEHHBIMH 2 OIIK-6,
TUIIBI JAHHBIX, OUTOBBIE  MOCPEICTBAOM MOAIporpamm o6udmmotek fstream.h u OIIK-7,
0JIsI, 00 BEIMHEHUSI. stdio.h. 3akpenuTs HaBBIKH PaOOTHI CO CTPOKAMH. OIIK-9
ITpuemsr HayuuTbcst OTKpbIBaTh (aifibl AJs 3aKMCH U YTSHUS,
IPOrPaMMHUPOBAHUS CO3/1aBaTh M YHUUTOXKATh (Daiisibl, OMpeAesiTh KOHEI]
MUKPOKOHTPOJIIEPOB, ¢aiina.Onepannonnas cucrema. @ainoBeie TaOIHIIBI.
OHUTOBBIE OTEpaIUU. OneMeHThl HHPOPMAILIMOHHOM 0€30MacHOCTH.
Hroro 2
6 ITonsarue knacca. [Tonst OcBouTh ymeHue paboTaTh ¢ pa3psiaMu B OaiTe. 2 OIIK-6,
Y METOJIbI KJ1acca. Hay4uuTbcst U3MEHSATH IPOU3BOJIBHBIN OUT B OaiiTe, HE OIIK-7,
Crernudukaropsl MEHSIS1 OCTAJIbHBIX. BBIBOIUTH HA SKpaH IBOMYHBINA KO OIIK-9
noctymna. CTaTuyeckue U MepeMEeHHOU MPOU3BOJIBLHOTO TUIA. [I0BBICUTH
JTUHAMH4YeCKHe OObEKThl TOHUMaHHe MPeoOpa3oBaHui ABOMYHOTO (hopMara.
KJiacca. [IpuMeHsTH orepanuu NOpa3ps,AHOTO CABUTA U
nopaspsiHbIe JJIOTMUECKHUE OTepaluu, a TakKe Ipu
MIOMOII CTPYKTYp 00beIuHeHne (union) 1 OUTOBBIE
noJist. KoutponbsHas padora Ned. CTpyKTypupOBaHHBIC
JaHHBIE. YKa3aTelb Ha CTPYKTYpy. JJunamuueckue
CTpYKTyphl. OOBeAHEHNHE, OUTOBBIE MOJIS.
Hroro
Hroro 3a cemecTp 4
Hroro 12
8. [IpakTHyeckue 3aHATHS (CEMUHAPHI)
Temarnka npakTHUECKUX 3aHATUNA (CEMUHAPOB) MPUBEICHO B Tadiuiie 8.1.
Tabnuua 8.1 — TemaTuka NpakTUYECKUX 3aHATHI (CEMUHAPOB)
Tpynoe ®opmupye
HaszBanus pasnenos Temaka nIpakTUYECKUX 3aHATHI (CEMHUHAPOB) MKOCTb, Mble
KOMIIETEHI]
uu
1 cemecTp
1 CpencrBa 006paboTKH Coznanue npoekra Ha Visual C++, Hantucarb 2 OIIK-6,
WH(OPMAITMOHHBIX PECYPCOB. MPOCTEHIIYIO TporpamMmy Ha sizbike C++, OIIK-7,
[TonsaTne anropurma. OTJIAJIUThH U 3AIYCTUTH HA BBHIIIOJHEHUE OIIK-9
OO0parienre K JaHHBIM. nporpammy. Hayuntbcs 3aaBarh nepeMeHHbIE U
ANTOPUTMUYECKHE KOHCTAHTBHI CJIEAYIOIHUX TUIIOB: LIEJIOTO,
KOHCTPYKLMH. BIIOK-CXeMBbI.  BEIIECTBEHHOTO, CAMBOJIBHOTO U CTPOKOBOTO.
Omneparopst. O630p OcBouTs ABa crioco0a BBOJA C KJIIABUATYPHI U
BBIUMCIUTENbHBIX BBIBO/IA HA SKPaH 3HAYEHUI ITUX MEPEMEHHBIX —
MaTE€MaTUYECKUX [TaKETOB. (hopMaTHBIN 1 MOTOKOBBIN cIOCOOBI. M3yunTh
[IpunHnumns! oOpamieHus K cnenuguKaTopsl, GopMaThl BBOAA-BHIBOJA U
suerKkaM mamsTu. Aapec YIIPaBJISIIONINE CUMBOJIBI.
TEPCMEHHOH. YKA3ATCIH, N3yunts oneparops! s3b1ka C++, HayuuThCs 2
MIPUMEHATH UX TIPH HAMMCAHUH TIPOTPAMM.
Hayuutbcs oTcnexxuBarbh 3HaU€HUS YUCTIOBBIX U
JIOTUYECKUX MEPEMEHHBIX M BBIPAKCHUH B
npoliecce oTaaaAKu nporpaMmmbl. OCBOUTh YMEHUE
MEePEBOIUTH MHEMOHUYECKHUE BBIPAKEHUS B
MOCJIEI0BATENBHOCTh ONEPaTOPOB.
Hroro 4
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2 [Tonmporpammel:

[TpuHnumB oOpareHus K sueikam mamsaTi. Aapec

2 OIIK-6,

3aroJIOBOK, OIIUCAHUE, nepeMeHHOH. Ykazarenu.Hayuntbcst paboTars co OIIK-7,
peann3anus aaropuTMa, CTaTUYECKUMH U JUHAMHYECKUMU TTEPEMEHHBIMU. OIIK-9
BBI30B OANPOTPAMMBI, OcBOUTH NIPUMEHEHUE ONEpaInii aApecanuy U
nepeaya nmapaMeTpoB B TEJIO paszaapecanuu. HayuyuThes BBIACIATH MaMATh MO
¢bynkuu. BoamoxxHoCTH JTMHAMUYECKHE IEPEMEHHbIE U 0CBOOOXKIATh €€
peICTaBICHUS IIpH OMOIIM oreparopoB new u delete. OcBouthb
uHpopmaruu. Turel oOpalieHre K IMHAMHYECKUM O0BEKTaM.
¢aitnoBoro xpaHeHus, Hayuurtbcst BeIACTATH NAMSATh O TUHAMUYECKUE
pacmmpeHus Qaiios. MIEPEeMEHHBIE U OCBOOOXKIATh €€ TIPH MTOMOIIIH
CranmapTHbie ¢dbynakuwii calloc, malloc u free. Hayuntbes
HOANPOrpaMMBbl 00Pa0OTKH  BH3YaJIM3UPOBATh apeca CTAaTHUECKUX U
mauebix. MsOffice. IUHAMUYECKUX OOBEKTOB.

Hroro 2
Hroro 3a cemectp 6

3 cemectp

5 CrpykrypupoBaHHble TUIlbl OCBOUTH yMEHUE pabOTaTh CO CTPYKTypaMu 2 OIIK-6,
JTAaHHBIX, OUTOBBIE MOJS, naHHbIX. HayunTbes co3gaBaTh HOBBIN OIIK-7,
o0benuHenus. [lpuemsl KOMOMHUPOBAaHHBIN TUI JAHHBIX — CTPYKTYPY. OIIK-9
POrPaMMHUPOBAHUS Hayuurtbcest oOpamiarscsi K CTaTHYECKUM U
MHUKPOKOHTPOJIIIEPOB, JMHAMUYECKHM MEPEMEHHBIM 3TOTO THIIA U K
OHUTOBBIE OTEpaIUU. MacCHUBY CTPYKTYp. 3aKpEInUTh HaBbIKU PabOTHI C

CHUMBOJIbHBIMHU cTpokamu.KoHTponbHas paboTa

Ne3. CtpokoBbie Tunbl JaHHbIX. CTpoKa Kak

MaccuB. CTpoka Kak ykazarenb. [luHaMudeckue

CTPOKHU.

Hroro 2

Hroro 3a CEMCCTp

Hroro

9. CamocrosiTeibHasA padoTa

Bunsl camocrosTenbHOM pabOThl, TPYAOEMKOCTh U (OpPMUpPYEMble KOMIIETEHIIMM IpPE/ICTaBICHbl B

tabnuue 9.1.
Tabmuma 9.1 - Buabl caMocTosTEIbHON pabOThI, TPYA0EMKOCTh U (JOPMUpPYyEMble KOMIETEHLIUU
Bunanr
. Tpynoemx @opmMmupyemsble
HasBanus paznenos CaMOCTOSITENIbHOIN ®opMbl KOHTPOJIS
OCTb, 4 = KOMIIETEHLIUU
paboThI
1 cemectp
1 CpenctBa 06paboTku [TonroroBka k 14 OIIK-6, OIIK-  Ompoc Ha
MH(OPMAIIMOHHBIX PECYPCOB. MIPaKTUYECKUM 7, OIIK-9 3aHATHSIX, OTUeT
[Tonsarue anroputma. OOpaleHne 3aHATHSIM, o
K JaHHBIM. AJITOPUTMHUYECKHE ceMuHapaMm WH/IMBUIYATEHOM
KOOHCprKI_[I/II/IC.)6BJIOK-CXCMBI. TMpopaGoTka 14 y 3a/1aHUIO
TIepaTopHI.
cparop 30p JIEKIMOHHOTO
BBIYUCIUTENBHBIX Mareprana
MaTeMaTH4eCKUX MaKeTOB.
[Tpununs! obparieHus K Hroro 238
s4eKaM mamsitu. Aapec
IIEPEMEHHOM. YKa3aTelu.
2 IlognporpamMmsl: 3aroJIOBOK, ITonroroBka k 14 OIIK-6, OIIK-  Omnpoc Ha
11
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ONHMCAHUE, peaTn3aIus MPaKTUYECKUM 7, OIIK-9 3aHATUSIX, OTUeT
aIrOpUTMa, BHI30B 3aHATHUSM, o
MOJIIPOrpaMMBl, Tiepeaya ceMuHapam VUHAUBUIYaJIbHOM
gapaMeTpOB B T€JIO (DYHKIIHU. MpopaGoTka 14 y 3aJIaHHIO
03MOXHOCTHU ;IpeHCTalineHHﬂ JIEKLHOHHOTO
uHopmarun. Tursl daitnoBor
(opman (ba JIOBOTO  y rarepuana
XpaHeHus1, pacuipeHus Gaiios.
CrangapTHble TOAIPOrPAMMBI Hroro 238
00paboTku ganHbIX. MsOffice.
Hroro 3a cemectp 56
2 ceMmecTp
3 Maccussl. CtaTnueckue u Belnonnenue 24 OIIK-6, OIIK-  KoHTponbHast
JTUHAMHUYECKUE OOBEKTHI, KOHTPOJIBHBIX PaboT 7, OIIK-9 pabora, OTueT o
aapecanusi. OILHOMepH;I% u Odopmiere 42 ﬂagopaTopHOH
JBYMEpHbIC MaccuBblL Paborac . oo pHa oTe,
IC_}/IMBOJIBHLEMI/I MacCHUBaMH. 11aGOPATOPHBIM poBepka
OTOKOBBII BBOJI-BBIBO/I. paGoTam KOHTPOJIbHBIX
JunaMuueckue CTpOKH. pabor
Htoro 66
4 daiinoas cucrema. Belnosinenue 24 OIIK-6, OIIK-  KoHTponbHast
[IporpammHuas peanuzarusi. KOHTPOJIBHBIX padoT 7, OIIK-9 pabora, Otyer 1o
I[eCKpHHTI/(I)p ¢aitna. loctyn Odopmere 42 ﬂagopaTopHOH
,gaHHbIM. H(popMaImoHHAS OTYCTOB 110 pHa oTe,
€30I1aCHOCTb. 11aGOPATOPHBIM poBepka
paGoTam KOHTPOJIbHBIX
pabor
Htoro 66
Wroro 3a cemectp 132
[ToarotoBka u caaya 4 3auer
3a4era
3 cemecTp
5 CTpyKTypUpOBaHHBIC TUITHI Brimonuenue 12 OIIK-6, OIIK-  KouTtponpHas
JTAaHHBIX, OUTOBBIE TOJI, KOHTPOJIBHBIX paboT 7, OIIK-9 pabora, Otyer no
oobenuaeHus. [IpreMsr TToAroToBKa K 10 WH/IMBUIYATEHOM
IPOTrpaMMHUPOBAHUS ; MpAKTHYECKHM }(I) 3aJJaHMIo,
MHKPOKOHTPOIIEPOB, OUTOBBIE 100 o T6qu mo
orepaluu. ceMHHApaM nabopaTtopHOH
pabore,
Odopmrnenue 12 IpoBepka
OTHCTOB 110 KOHTPOJIBHBIX
1a00paTOPHBIM pa6ot
paboram
Uroro 34
6 ITonsarue knacca. [Tons u Beinonnnenue 12 OIIK-6, OIIK-  KonTpoapHas
MeTojibl Kiacca. Crnenu@ukaTopbl  KOHTPOJIBHBIX padoT 7, OIIK-9 pabota, Otuer no
JIOCTYTIA. CTaTI/I'—IgCKI/Ie u Odopmitenne 11 nagopaTopHon
JMHAMUIECKUE OOBEKTBI KIACCA. oo o pHa oTe,
1abopaTOPHBIM poBepka
paGoram KOHTPOJIHBIX
pabor
Htoro 23
12
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Hroro 3a cemectp 57

IToaroroBka u caada 9 DK3aMeH
JK3aMeHa

Htoro 258

10. KypcoBasi padora (npoekr)
He npenycmorpeno PYII

11. PeiiTuHroBasi cucremMa JiVisi OEHKH yCIIeBA€eMOCTH CTYIEHTOB
He npenycmoTrpeno

12. YuyeOHO-MeTOAMYeCKOE U MH(OPMAIITUOHHOE O0ecnieyeHue TUCHUIINHBI

12.1. OcHoBHas qUTEparypa
1. Muxansuenko Cepreii [ennagpeBuuy HMuHpopmanmmoHHOEe oOecriedeHHe 3aad pacdyera u
MIPOCKTUPOBAHMS AMEKTpHUIEeCKUX cxem: MoHorp. / C. I. Muxansuerko. — Tomck: M3a-Bo Tomck. roc. yH-
Ta CUCTEM YIIp. U paanoekTpoHuku, 2016. — 200 c. : wi., Tabn. — bubmuorp.: c. 192. [DnekTpoHHBIN
pecypc]. - http://ie.tusur.ru/docs/msg/io.rar

12.2. lonotHuTEILHAS JIUTEPATypa

1. Hudopmaruka. bazossiit kypc: YueOnuk ans By3oB / C. B. Cumonosuu [u ap.] ; pen. C. B.
CumonoBwuu. — 2-¢ uzf. — CII6. : [Tutep, 2007. — 639 c. (Hanuune B Oubnuoreke TYCVYP - 57 7k3.)

2. KommbloTepHBIE TEXHOJOTHH B HayKe, 00pa30BaHUM M MPOU3BOACTBE AIEKTPOHHON TEXHUKH /
Kpyunnun B.B., TanoBunkuii FO.H., Xomuu C.JI. — Tomck, 2012. — 154 c. [OnekTpoHHbIN pecypc] -
Pexxum noctyna: http://edu.tusur.ru/training/publications/967, nara odpamenus: 06.02.2017.

3. CanuxkaeB, HOpuii PadadnpeBuu. KommpioTepHoe MOIEIHpPOBAaHHE U MPOCKTHPOBAHHE
[DnexrponnsIii pecypce] : yueoHoe mocodue / FO. P. Canukaes; ToMckuii rocynapcTBEeHHBIH YHUBEPCHTET
CHCTEM YIIPABJICHUS U PAJAUOIEKTPOHUKU. — DIIEKTPOH. TEKCTOBBIC JAaH. — Tomck: [6. u.], 2012. — on-line,
94 c. [DOnextponHbIii pecypc] - Pexum moctyma: http://edu.tusur.ru/training/publications/2548, nara
obpamenus: 06.02.2017.

12.3 Y4yeOHO-MeTOAHYECKHE MOCo0Ous

12.3.1. O0s3aTe/ibHbIe y4eOHO-MeTOANYeCKHE MOCOOUs

1. Muxansuenko C.I. Undopmanmonnsie texnomoruu. Yacte 1. IlorpammupoBanne na C++
[OnexTpoHHBIi pecypc]: PykoBoACTBO MmO OpraHu3alMM caMocCTOsTeabHOM pabotrel crtyaeHToB / C. I.
Muxansuerko; TOMCK. Toc. YH-T CHCT. YHOp. W paauodiekTpoHuku, Kadempa mnpoMbIUIeHHON
anekTpoHukd — Tomck: TYCVYP, 2015. — 164 c. : un., Tabn., npwi. — bubauorp.: ¢. 162. [DnekTpoHHbII
pecypc]. - http://ie.tusur.ru/docs/msg/it_1.rar

2. Muxanpuenko C.I. Hudopmanumonnsle TexHoioruu. Yacts 2. IIpodeccuonanbHble
MaTeMaTH4YeCKUE MaKeTbl [DIEKTPOHHBIH pecypc]: PyKoBOACTBO MO oOpraHU3allMyd CaMOCTOSITEIbHOM
pabotel crynentoB / C. I. Muxansuenko; ToMck. roc. yH-T CHUCT. yIIp. M paguosieKTpoHuku, Kadenpa
MPOMBINUIEHHOH 31ekTpoHuku — Tomck: TYCVYP, 2015. — 128 c. : uin., Tabn., npun. — bubnuorp.: ¢. 97.
[Anextponnsiii pecypc]. - http://ie.tusur.ru/docs/msg/it_2.rar

3. Muxanmsuenko C. I. TlpodeccronampHble MaTeMaTHUeCKHWe TMakeThl. JlabopaTopHBIiA
npaktukyMm / C. I. MuxansueHko; TOMCKUH TOCYJapCTBEHHBIM YHHBEPCHTET CHCTEM YIPaBICHHS H
paguosnexktponuku, Kadbeapa npomeinnennoit anekrponuku — Tomck: TYCVYP, 2017. — 84 c.: un., Tabm.,
npuit. — bubmuorp.: ¢. 65. [AnekrponHslii pecypce]. - http://ie.tusur.ru/docs/msg/pmp.rar

4. Muxansuenko C. I IIpodeccuonanbHble MareMaTHYeCKHE MAKEThl. YU4eOHO-METOANYECKOe
nocobue Mo mnpoBeneHHIO Hpaktudeckux pador / C. I Muxanpuenko; Tomckuil rocynapcTBeHHBII
YHUBEPCUTET CUCTEM YIpPABIEHUS U Paguod1eKTpoHHKH, Kadenpa mpoMBIINUIEHHOW 3IE€KTPOHUKH —
Tomck: TYCVYP, 2017. — 86 c. : un., tabmn., npun. — bubmuorp.: c. 72. [DnekTpoHHBIH pecypc]. -
http://ie.tusur.ru/docs/msg/pmp.rar

12.3.2 YueOHO-MeTOAMYeCKHE MOCOOMS 1JIsl JIMI ¢ OTPAHMYCHHBIMH BO3MOKHOCTSIMH 3/10POBbS
VY4eOHO-MeTOqMUeCKHe MaTeprabl s CaMOCTOSTEIbHOW U ayIUTOPHON paboThl 00Y4arOLIUXCS
M3 YKCjia UHBAJIWAOB MPEJOCTABIAIOTCA B (l)OpMaX, AAlITUPOBAHHBIX K OIrpaHUYCHHUAM HX 300POBbIA U
BOCTIPUATHS HH(OPMALINH.
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JLast iu1l ¢ HAPYIIeHUSIMH 3PeHusl:

- B (hopMe DIIEKTPOHHOTO TIOKYMEHTA,;

- B Me4aTHON (hOpME YBEITUUCHHBIM MIPUGDTOM.

JI1st M1l ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMeE DIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHoO (hopme.

JIJ1s1 JIN1 ¢ HAPpYUIEHUSIMH OTIOPHO-ABUTATEJLHOTO annapara:
- B (hopMe PIIEKTPOHHOTO JIOKYMEHTA;

- B TIe4aTHOU (hopme.

12.4. Ba3bl JaHHBIX, TH(POPMALHOHHO-CIIPABOYHbIE, IOUCKOBbIE CHCTEMbI H TpedyemMoe
NporpaMMHoe odecneyeHmne

1. Mathematica. Cucrema KoMIbOTepHOH anreOpel kKommanuu  Wolfram  Research.
Odwunmanpapiii  caiit komnanuu  Wolfram Research http://www.wolfram.com. Cnoco6 pmocryma:
http://www.wolfram.com/mathematica/.

2. Maple. IlporpammHBIii TakeT KOMIBIOTEpHOH anreOpel kommanuu Waterloo Maple Inc.
OdunmanbHbIN CaiT: http://www.maplesoft.com/. Cnoco6 JOCTYyTIa:
http://www.maplesoft.com/products/Maple/index.aspx.

3. MatLab. [laker MareMaTHUECKUX W WHXKEHEPHBIX BbIYHMCICHUN. OQuUIMaNbHbIA CalT
KOMIIaHUU-Pa3paboTYnKa MathWorks http://www.mathworks.com/. Croco6 J0CTyma:
http://www.mathworks.com/products/matlab/.

4. MathCad. Cucrema KOMIBIOTEPHBIX BbIUUCICHHA. OQUIMATBHBI CalT KOMIIAHUHU-
pazpaboTunka Mathsoft http://www.mathsoft.com/, B COCTaBe PTC Community
http://communities.ptc.com. Crioco6 JOCTYyTIA: http://www.mathcad.com/,
http://communities.ptc.com/community/mathcad

13. MarepuaibHO-TeXHHYECKOE O0ecreyeHue TUCHUITUHBI
13.1. O0mue TpedoBaHNsI K MATEPHATbHO-TEXHNYECKOMY 00ecre4eHUI0 JUCIUIIMHBI

13.1.1. MarepuaJibHO-TeXHHYECKOE o0ecnevyeHue sl JJeKIMOHHbIX 3aHATHI
Jis mpoBeneHusl 3aHATUN JICKIIMOHHOTO THIIA, TPYNIOBBIX U WHIUBUAYATbHBIX KOHCYIBTAIIHM,
TEKYIIEro KOHTPOJSI U MPOMEXKYTOUYHOM aTTeCTAllMU MCIOJIb3yeTCsl yueOHasi ayIuToOpusi, C KOJTUYECTBOM
MOCaI04YHBIX MecT He MeHee 60, 00opynoBaHHAs BUICONPOECKTOPOM C SKPAHOM, MApKEpPHOW JOCKOH U
CTaHJapTHOW y4ueOHOM MeOenbio. MIMeroTcs HarisaHble TOCOOUs B BHJIE MPE3EHTAIUN MO JIEKIIMOHHBIM
pazaenam IUCHUIUIMHBIL.

13.1.2. MarepuajibHO-TeXHHYECKOe oOecnevyeHue I NPAKTHYEeCKUX 3aHATHI

KonmuecTBO MHAWBHIYaNBHBIX Pa0OYMX MECT B BBIYHCIHTEIBHOM KIIACCE OIMpPEIeIsieT pa3OnuBKY
IpYIIbl HA TOATPYIIBI TAKUM 00pa3oM, 4TOOBI y KaXJIOTO CTYAEHTa UMeIach BO3MOKHOCTD BBIITOJIHATD
WH/IMBUyaIbHOE 3aJlaHUe I10 TpPaKTHKe W JaboparopHyto paboTy Ha OTIAeNbHOM KommbroTepe. Jlims
MPOBEIEHUS MPAKTUYECKUX (CEMMHAPCKHX) 3aHATHI UCIONB3yeTcsl yueOHas ayAuTOpHsl, pacloiIoKeHHas
o aapecy 634034, Tomckas o0nactb, I. Tomck, Bepmmnuna ynuua, 1. 74, 3 stax, aya. 201-6, 301-6 win
338. CocraB oOopynoBaHus: yueOHas MeOenb, JOCKa MarHUTHO-MapKepHas; BHJIEONPOEKTOP,
KOMMYTaTop; MepCcoHaIbHbIe KoMIbloTephl kinacca He Hmwke [I9BM INTEL Celeron D336 2.8 Tu. - 16
mt. Mcnonp3yeTcs IUIIEH3MOHHOE MporpaMMHOe obecnieuyeHue. MMeeTcst moMerneHus JUisl XpaHeHus |
MPOPUIAKTUIECKOTO OOCTYKUBAHUS YI€OHOTO 000PYI0OBaHHUS.

13.1.3. MarepuanbHO-TeXHH4YeCKOe o0ecnevyeHue 1Jis J1a0opaTopHbIX padoT

KonuvecTBO MHAMBUAYATbHBIX pa0OYMX MECT B BBIYMCIUTEIHHOM KIIACCE OMpEAeTsieT pa3OuBKY
TPYIITBI HA TIOATPYIIITEI TAKUM 00pa3oM, 94TOOBI y KXKIOTO CTYJACHTa UMEJIaCh BO3MOXXHOCTh BBITTOTHSTH
WHIUBUAYyAIbHOE 3a/laHue 1Mo JabopaTopHoil paboTe Ha OTAeTbHOM KommbioTepe. [l mpoBeneHus
abopaTOpPHBIX padOT UCIOJIB3yeTCs yueOHasi ayquTOpHs, pacroyiokeHHas 1o aapecy 634034, Tomckas
obmacts, . Tomck, Bepuinnuna ynuna, 1. 74, 3 stax, aya. 201-6, 301-6 unu 338. CoctaB 000opynoBaHus:
yageOHass MeOenb, JOCKa MarHWTHO-MapKEpHas; BHICOMPOCKTOP, KOMMYTATOp; IepCOHAIbHBIC
xomnbioTepsl kiacca He Hiwke [IDBM INTEL Celeron D336 2.8[Tu. - 16 mr HMcnonssyercs
JUICH3NOHHOE MPOTrpaMMHOe oOecrieueHue. ViMeeTcss moMeneH sl Ul XpaHeHUsT B TPO(QUIaKTHIESCKOTO
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o0CITy)KUBaHUS y4eOHOT0 000pyIOBAHUS.

13.1.4. MarepuaJibHO-TeXHHYECKOe o0ecneyeHue JAJIs1 CAMOCTOSATEIbHOM padoThl
Jns camocToaTenbHOW pabOThl UCIONIB3YeTCsl yuyeOHas aynuTopus, PacloiOKEHHas IO aJpecy
634034, 1. Tomck, yn. Bepmmnuna, 74, 1 stax, ayn. 222, 224. Cocra obopynoBaHus: yueOHasi MeOerb,
JI€MOHCTpAllMOHHAs 10CKa.

13.2. MaTepua/jbHO-TeXHHYeCKoe o0ecriedeHre JUCIUIITMHBI ISl JIMI C OTPAHHYeHHBIMU
BO3MO’KHOCTSIMH 3/10POBbS

OcBoenue aucrumuHbl unamu ¢ OB3 ocymecTBisercs: ¢ UCIONb30BaHUEM CPEICTB OOyUCHHS
00I1Iero U CHeNHMaIbHOI0 Ha3HAUEHUS.

[Ipu o0OydyeHHH CTYIEHTOB € HAPYHIEHHSIMH CJyXa [IPEIyCMOTPEHO HCIOJIb30BaHUE
3BYKOYCWJIMBAIOILEH amnmaparypbl, MYJIbTUMEAMMHBIX CpPEACTB M JPYTUX TEXHUYECKUX CPEICTB
npuemMa/mepenadu yueOHOH MH(POPMAIMK B JOCTYMHBIX (POpMax JUlsl CTYIEHTOB C HAPYIICHUSMH CIyXa,
MOOWJIBHOM cHCTeMBbl OOy4eHHUs JUIsl CTYICHTOB C HWHBAJIUAHOCTbIO, NOPTATUBHOM WHIYKLIMOHHOM
cHCTeMBbl. YueOHas ayguTopusi, B KOTOPOH OOydaroTCsl CTYIEHTHI C HapyIIEHHEM cllyxa, 00opyaoBaHa
KOMITBIOTEPHON TEXHUKOM, ayIMOTEXHHUKOM, BHJICOTEXHUKOMW, SJIEKTPOHHOWU IOCKOM, MYIbTUMEIUMHON
CUCTEMOM.

IIpu oOyuyeHHMH CTYIEHTOB € HAPYWIEHMSIMH 3PEHHSIMH IIPEIyCMOTPEHO HCIOJIb30BaHUE B
JEKIIMOHHBIX U y4EOHBIX ayIUTOPHIX BO3MOKHOCTH IIPOCMOTPA yIaJCHHBIX 00bEKTOB (HAIpHUMep, TEKCTa
Ha JIOCKE WM Cllaiifia Ha SKpaHe) Ipy MOMOLIHM BUACOYBEIMUUTENEH AT YIaJIEHHOTO IIPOCMOTPA.

[Tpu 0Oy4eHUHU CTYICHTOB ¢ HAPYLIEHHUSIMU OMOPHO-IABHUIaTEJbHOI0 ANMAPaTa HUCIOJIb3YIOTCS
aJIbTepHaTUBHBIE YCTPOMCTBAa BBOJA MH(OPMALMM M JIpyrue TEXHUUYECKUE CpeACTBa Mpuema/mnepenadu
yuebHOl nH(pOpManUU B TOCTYIMHBIX (OpMax Ui CTYACHTOB C HAPYHICHUSMH ONOPHO-ABHTaTEIBHOTO
anmnapara, MOOMJIBHOM cucTeMbl 00ydeHUs 1S JItOIeH C MHBAIUIHOCTBIO.

14. ®oH/1 OLIEHOYHBIX CPEACTB

14.1. OcHoBHbIe TpeOoBaHUs K GOHIY OIIEHOYHBIX CPEICTB U METOMYECKHE PEKOMEHIAIUH

@DOoH/T OIICHOYHBIX CPEJCTB W THIIOBBIC KOHTPOJBHBIC 3aJIaHUS, HCIOIB3YeMbIC JUIS OLICHKH
C(l)OpMI/IpOBaHHOCTI/I U OCBOCHHUA 3aKPCIJICHHBIX 3a I[PICIIPIHJIPIHOﬁ KOMHGTCHHI/Iﬁ IIpu IPOBCACHUU
TEKYIIEeH, TPOMEKYTOYHOM aTTeCTAIlMK 110 TUCIIUIUTMHE TIPUBE/ICH B MPUIIOKCHUU K pabodel mporpamme.

JucuumuimHa  sIBIIETCS  OOecCrieuuBaronieii, (opMUpyeMble KOMIICTCHIIMA TPEOYIOTCS  JUIS
OCBOEHHMSI TPEJIMETOB, HEMOCPEICTBEHHO OTHOCSIIMXCS K AJIEKTPOHHKE M HAaHOIICKTPOHHUKE, CHIIOBOM
aneKTpoHuke (power electronics) u nmpomslitiuieHHON nekTponuke (industrial electronics). B cBs3u ¢ atum
IpU TPOBEACHUM BCEX BHJOB 3aHIATHH H (OpPM KOHTPOIS HEOOXOMUMO 3a0CTPATH BHHUMAaHHE
oOyJaromuxcsi Ha MPaKTUYECKOM INPUMEHEHUH TIOJIYy4aeMbIX KOMIIETEHIMH B MPEIMETHOM 00JIacTu
Oymymiei npodeccroHanbHON AeSITENFHOCTH.

14.2 TpeGoBanusi K (pOHIY OL[EHOUYHBIX CPEACTB IJIf JIUI[ C OTPAHUYEHHBIMH BO3MOKHOCTAMU
310POBbS
JInst CTYIEHTOB C MHBAJUAHOCTBIO MPEAYCMOTPEHBI JOMOIHUTENbHBIE OIIEHOYHBIE CPEACTBA, MEPEYEHb
KOTOPBIX yKa3aH B Ta0nuile 14.
Tabnuua 14 — JlonmonHUTENbHBIE CPEICTBA OLICHUBAHUS JUIS CTYIEHTOB C MHBAJIUIHOCTHIO

Buanl 1OMOITHUTEILHEIX OIICHOYHEIX @opMbI KOHTPOJIS U OLIEHKHU

Kareropuu crynenros
CPEACTB pe3ynpTaTtoB 00y4YeHuUs

TecTbl, MMCbMEHHBIE CAMOCTOSITEIbHbIE
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI

[IpenMy1ieCTBEHHO MMCHMEHHAs
IIpOBEpKa

C HapymeHusaMu
ciyxa

C napymenussmu | CobecenioBaHue 1o Borpocam K 3a4ety, [IpenMyliecTBeHHO ycTHas IpoBepKa

3peHus OIIPOC IO TEPMHUHAM (MHIMBHIYaTbHO)
C napyuieHussMu Perienue TuCTaHIMOHHBIX TECTOB,
OTIOPHO- KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHBIE  [IpeMMyIIecTBEHHO AUCTAaHIIHOHHBIMH
JIBUTATEIHLHOTO CaMOCTOsITeNIbHbIE paOOTHI, BOIPOCHI K MeTOoIaMH
anmapara 3a4ery
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C orpanunuenussMu 1o TecThl, TUCBMEHHBIE CAMOCTOSITENILHBIE [IpenMy1ieCTBEHHO IPOBEPKA
o01IeMeTMIITHCKIM paboThI, BOIIPOCHI K 3a4ETY, METOJAMM, UCXOIS U3 COCTOSTHUS
IIOKa3aHUsIM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHl ~ 00YYarOIIErocst HA MOMEHT IPOBEPKU

14.3 MeTronnuyeckne peKOMEHIAUM 110 OLIEHOYHBIM CPeACTBAM ISl JIMI[ C OTPAHNYEHHBIMHU
BO3MOKHOCTSIMHU 310POBbSI

Hns crynentoB ¢ OB3 mnpemycmarpuBaercss AocTymHas ¢GopMma MpEeIOoCTaBICHHUS 3aJaHUi
OLICHOYHBIX CPEJCTB, a UMEHHO:

- B TIeYaTHOU (opMe;

— B IIe4aTHOU (hOpMe C YBEIMUYCHHBIM HIPUPTOM;

- B (hopMe 3JIEKTPOHHOTO IOKYMEHTA;

- METO/IOM YTEHUSI aCCUCTEHTOM 3aJIaHUs BCIIYX;

- MPEOCTaBIICHUE 3aJaHHsI C UCIIOIB30BAaHUEM CYpI0TIEPEBO/IA.

CryneHTaM C MHBAJUIHOCTHIO YBEJIMYMBACTCS BpeMs Ha IMOJATOTOBKY OTBETOB Ha KOHTPOJIbHbBIE
BOMpPOCHL. [ TakuX CTYyAEHTOB IMperycMaTpUBACTCs IOCTyHHAs (opMa MpedoCTaBIEHUS OTBETOB Ha
3aJlaHusl, a UMEHHO:

- MUCHhMEHHO Ha OyMmare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIB30BAHUEM YCIYT aCCUCTCHTA;

— MPEJCTaBICHUE OTBETOB YCTHO.

[Tpouenypa oneHUBaHUS PE3YyJIbTATOB OOy4YEHUS WHBAIHMIOB IO JUCLUIUIMHE MPEAyCMaTpUBACT
npenocraBieHue nHpopmanuu B hopmax, afanTUPOBAHHBIX K OTPAHHUYCHHUSIM UX 3I0POBBS H BOCTIPUSTHS
nHpopmauu:

JI1s1 IMI ¢ HApYUIEHUSIMM 3PeHUst:

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA;

— B MIeYaTHON (hopMe YBETUUEHHBIM HIPUPTOM.

JIst iu1 ¢ HApYLIEeHUsIMH CJIyXa:

- B (hopMe PIIEKTPOHHOTO TIOKYMEHTA,;

- B TIeYaTHOU (hopme.

JI1s1 IMI ¢ HApYUIEHUSIMHM ONIOPHO-ABUTaTeJLHOI0 anmapara:

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA;

— B reyaTHou opme.

[Tpu HEOOXOAMMOCTH /JIs1 O0YJAFOIINXCSl ¢ HHBAJIHMIHOCTHIO TPOIIEAYPa OICHUBAHUS PE3YIIbTaTOB
00y4eHUsI MOXKET MPOBOJIUTHCS B HECKOJIBKO JTAIlOB.
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1. BBenenue

®onp oneHouHbIX cpeAcTB (POC) aBiseTcs TPUIOKEHHEM K pabodeil mporpaMMe TUCIUATITHHBI
(IpakTUKH) U TIPENCTABISIET COOOM COBOKYITHOCTH KOHTPOJIBHO-H3MEPUTENBHBIX MAaTepHalioOB (THUIIOBBIC
3a/1a4M (3a7aHus1), KOHTPOJIbHBIE paOOTHI, TECTHI U JP.) U METOAOB X MCIOIb30BaHMsI, TIPEIHA3ZHAYCHHBIX
TUTSL U3MEPEHUS YPOBHS TOCTIKEHUS CTYJICHTOM YCTaHOBIICHHBIX PE3yJAbTaTOB OOYUCHUS.

®OC mno pucuuIUIiMHE (MPaKTUKE) HCHOJIb3YyeTCs MpPU TPOBEIECHUU TEKYIIEro KOHTPOJIS
YCTIIEBAEMOCTH U TIPOMEKYTOUHOM aTTECTAI[MH CTYIACHTOB.
[TepedeHp 3aKkpeIICHHBIX 32 TUCIUTIMHOMN (MPAaKTUKON) KOMITETCHIIMMA MTPUBE/IEH B Tadue 1.
Tabnuna 1 — IlepeueHb 3aKperIeHHBIX 33 JUCIHUTUTMHON KOMIIETEHIIUN

00paboTKy 1 aHanu3 HHpopMauu u3
pa3IMYHBIX UCTOYHHKOB M 0a3 IaHHBIX,
MIPEJICTABISATH €¢ B TpeOyeMoM (hopmarte ¢
UCIIOJIb30BaHHEM HH()OPMAIIMOHHBIX,
KOMITBIOTCPHBIX U CCTEBBIX TEXHOJIOTUH

00pabOTKN AAHHBIX, IPUHLIUIIBI
UCIIOJIb30BaHMsI TPUKIIAAHBIX
MaTreMaTu4eCKHX MaKeTOB.;

JloikeH yMeTh /1aBaTh CTPATErH4YeCKyIO
OLICHKY pelIaeMoi TEXHUYECKOM 3a/1a4H,
OCHOBBIBAIOLIYIOCS HA TOHUMAHUH U
SICHOM IIPEJICTABIICHUHN LIeTIeH
UCCIIeIOBaHUN U aOCTparupoBaHUM OT
11a0JI0HOB U aJITOPUTMOB IOKCKA
peLleHM; pelars 3a1a4u 00paboTKU
JTAHHBIX C TIOMOIIBI0 COBPEMEHHBIX
MHCTPYMEHTAJIbHBIX CPEJCTB KOHEUHOTO
MI0JIb30BATEsl; CO3/1aBaTh, OTJIAKUBATh U
TECTHPOBATH MPOrPaMMbl Ha
IaTpOpMEHHOHE3aBUCUMOM SI3BIKE
BBICOKOTO ypoBHs (C++); mpeacTaBisaTh
pe3yNIbTaThl UCCIIEIOBAHUN B YIOOHOM
dopmare (MsOffice).;

JloikeH B1aneTh HHCTpyMEHTaMU
CO3JIaHMsI COBPEMEHHBIX POTrPAMMHBIX
MIPOIYKTOB - OTJIAZIOYHBIMU CPEIaMu

BBICOKOT'O YPOBHA; HABbIKAMHU HAIIUCAHUA,

TECTUPOBAHUA U OTJIIAJKU ITPOTrpaMMHBIX

CpCACTB; HABBIKAMH ITOCTAHOBKH HAYYHO-
TEXHUYCCKUX 3aJ1a4, BBI60pa METOJOB HUX
peliCHUs, IIOJIYYCHHUA U MTPECAOCTABICHUA
PE3YIbTAaTOB, MHTCPIPECTALINU U aHATIN3a

MOJIYYCHHBIX NAaHHBIX.;

Kon DopMynUpPOBKa KOMIIETCHIIUN Oransl GOPMUPOBAHUS KOMITETCHIIUI
OIIK-9  crocoOGHOCTBIO MCIIOB30BATh HABBIKK PAa0OTHI C | J{OJIKEeH 3HaTh IPUHIUIIBI paOOThI
KOMITBIOTEPOM, BJIAJIETh METOJaMHU [IEPCOHAIBHBIX KOMIIbIOTEPOB, UJEOJIOTHIO
MH(POPMALIMOHHBIX TEXHOJIOTUH, COOIIOAATH COBPEMEHHBIX OIEPALUOHHBIX CUCTEM,
OCHOBHBIE TpeOoBaHHU WH(POPMALTMOHHOM OCHOBHBIE METO/IbI pa3pabOTKU
0€3011aCHOCTH aJITOPUTMOB U IIPOIPaMM, MPOLIECC
OIIK-7 CIIOCOOHOCTBIO YUUTHIBATh COBPEMEHHBIE KOMIIHITALMH 1 CO3NaHUA IIPOrPaMMHOTO
TEHJICHIAH PA3BHTHS HIEKTPOHHK, IPOJYKTa, CIIOCOOBI Pa3MELICHUs B TAMATH
WU3MEPUTEIILHON U BBIUNACIUTEIbHON TEXHUKH, KOMIIbIOTCpA CTPYKTYp NAHHBIX,
UH(POPMALIMOHHBIX TEXHOJIOTUI B CBOEH MCTIOMIB3YCMBIX JUITA TIPEACTABIICHNA
MPODECCHOHATBHOI TEATETPHOCTH TUIIOBBIX UHPOPMALIMOHHBIX OOBEKTOB U
oOpalieHns K HUM, TUIIOBbIE aJITOPUTMBI
OIIK-6  crmocoOGHOCTB OCYLIECTBIATh IOMCK, XPAaHEHHUE,

OOmme XapaKTepUCTUKH TIOKa3arelied W KPUTEPHUEB OIICHUBAHUS KOMIETEHIIMA Ha BCEX JTarax
MIpUBEICHBI B Ta0IuIe 2.
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Tabnuma 2 — O6mue XapakTepUCTHKH MOKa3aTeiel U KpUTEpUeB OLIEHUBAHKS KOMIIETEHIUI 0 ITanam

[Toka3arenu n
3HaTh YmMmeTb Bnanets
KpUTEpHUH
Otnuuano (Beicokuit OOmamaer paktudeckumu  OOnagaeT nUarna3oHoOM KonTpomupyet padory,
YPOBEHB) U TEOPETHYECKUMHU NPAaKTUYECKUX YMEHUH, MIPOBOAMT OLICHKY,
3HAHUSAMH B IIpeenax TpeOyeMbIX JUIsl pa3BUTHSL  COBEPIICHCTBYET JIEHCTBUS
U3y4aeMoi obiactu ¢ TBOPUYECKUX PEIICHHH, paboThI
MOHMMAaHUEM T'PaHUI] abcTparupoBaHus
IPUMEHUMOCTH pooisiemM
Xoporo (6a30Beiid  3HaeT (HakThl, MpUHIUIEL, O0agaeT Auana3oHOM bepet oTBeTCTBEHHOCTSH 32
YPOBEHD) IpoIIecChl, o0mme IIPAKTUYECKUX YMEHUH, 3aBepIICHHE 3a71a4 B
MOHSTHS B TIpeieax TpeOyeMbIX Ui PeIlieHUs]  HUCCIEeIOBaHUH,
u3y4aeMoil obiactu OTIpeJIeJIEHHBIX MPO0JIeM B  TPUCTIOCAOIMBAET CBOE
001aCcTH UCCIIEIOBAHUS MOBEJICHUE K
00CTOSTENTLCTBAM B
perieHuu npoodiieM
VYnosnerBoputenbH OOnagaeT 0a30BbIMU Ob6nagaeT OCHOBHBIMU PaGoraet npu npsimom
0 (IOpOroBbIf O0LIMMU 3HAHUSIMU YMEHUSIMH, TPeOyeMbIMH  HAOIIOCHUN
YPOBEHB) JUTSI BBITIOJTHEHUS TIPOCTBIX
3aja4

2 Peasn3zanus KOMIeTEHIMIA

2.1 Komnerenuus OITK-9
OIIK-9: cnocoOHOCTbIO HCIIOJIb30BaTh HABBIKM PAOOThl C KOMIIBIOTEPOM, BIAJAETh METOAAMU
MH(OPMALMOHHBIX TEXHOJIOTHIA, COOMIONAaTh OCHOBHBIE TpeOOBaHMs MHPOPMALIMOHHON O€3011aCHOCTH.
Jnst hopMHpOBaHUST KOMIIETEHIIMM HEOOXOIMMO OCYIIECTBUTH PsJl ITAloB. JTambl (HOPMUPOBAHUS
KOMITETCHLIUHM, TPUMEHSeMbIe JJIs STOr0 BUABI 3aHSATHH M HUCIIOJNb3yeMbIE CpEICTBA OLICHHBAHUS
MpeCTaBICHbI B TabHIIe 3.
Tabmuua 3 — Dransl GopMUpOBaHKS KOMIETEHIIMH U MCIIOJIb3yEMbIE CPEICTBA OLIEHUBAHUS

Cocrasn 3HaTh YMeTb Bnanets
Conepxanue 3HaeT OCHOBHBIE MOHATUS  JlaeT CTpaTernyeckyro Brnaneer coBpeMeHHBIMU
9TarnoB UH(POPMATHKH, OCHOBHBIE  OLIEHKY pelIaeMoit IpOrpaMMHBIMU

METO/BI pa3paboTKU TEXHUYECKOW 3aJIa4H, MIPOIYKTaMH -
ITOPUTMOB U IPOTPaMM.  OCHOBBIBAIOIIYIOCS HA OTJIaJJOYHBIMU CPEAAMU
OmnwuceIBaeT nporece MOHWMaHWH U SICHOM BBICOKOTO YPOBHSI.
KOMIOWISALUK U CO3JIaHUsI  TPEACTABICHUU Lieen PazpaOarbiBaer, TecTupyer
POrPaMMHOTO MPOAYKTA, HCCIEJOBAHUN, CIOCOOEH U OTJIaKUBAET

CHocoOBI pa3MelieHus B a0CTparupoBaThbCs OT IPOTPaMMBlI.

naMsITH KOMIbIOTEpa 1a0JIOHOB ¥ aJITOPUTMOB  J|eMOHCTPHUPYET HABBIKH
CTPYKTYp JIaHHBIX, MOMCKa pelieHuil. Pemraer mocTaHOBKM HaydyHO-
WCITOJIB3YEMBIX JUIS 3agauu o0paboTKu TEXHUYECKHX 33]1a4 U
NPEACTaBICHUS TUIIOBBIX  JIaHHBIX C IOMOIIBIO BbIOOpa METOI0B MX
MH(OPMAIIMOHHBIX COBPEMEHHBIX pemenus. Onepupyer
00BEKTOB U OOpAIeHNs K MHCTPYMEHTAIbHBIX uHopmaruei s

HUM. QopMyHpyeT CpeACTB KOHEYHOTO MIOWCKa, XPaHEHMUS,
TUIIOBBIE aJTOPUTMBI nosnb3oBarens. Co3naer,  00pabOTKHU U

00paboTKHU JaHHBIX. 3HAaeT OTJIaKMBAET U TECTUPYET  MPEIOCTaBICHUS
HPUHIUITBL IpOTpaMMBbI Ha SI3bIKE pe3yNbTaToB, KOPPEKTHOM
UCTIOJTb30BaHHS BBICOKOTO YPOBHSI. MHTEPIIPETAlMY U aHAJIU3a
NPUKIIAJHBIX MakeToB /i [IpencraBiser pe3ynbTarbl MOMYyYEHHBIX JaHHBIX.
TIOWCKa, XPaHEHMUS, uccienoBannii B ynooHoM IIpumensier ams 3Toro
00paboTKU U aHAIM3a dopmare. UH(POPMAIIMOHHBIE,
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uHpopmaru u3
Pa3INYHbIX UCTOYHUKOB 1
0a3 JaHHBIX.

KOMITBIOTCPHBIC U CECTCBELIC
TCXHOJIOTUH.

Bunsl 3anstuit

Hcnonszyemsie
cpeacTBa
OLICHUBAHUS

e llHTEepakTHUBHBIE
[IPaKTUYECKHUE 3aHATHS;
e llHTepakTHUBHbBIE
JIEKIIWH;

e [IpakTnueckue
3aHSTHS,

o Jlekumu;

e CamocTosTenbHas
pabora;

e llHTepakTUBHbBIE
nabopaTopHbIE 3aHSTHS,
e JlaGoparopHbie
3aHSTHS,

e [loaroroBka u caada
JK3aMeHa / 3a4eTa;

e KonrpomnbHas padora;
e Ortyer o
naboparopHoii paboTe;
e Ortuer no
WHIUBUIYTEHOMY
3aJJaHHIO;

e Ormpoc Ha 3aHATHUSX;
e 3auer;

e DK3aMeEH;

e llHTEepakTUBHBIE
[IPaKTUYECKHUE 3aHATHS;
e llHTepakTUBHbBIE
JIEKIINH;

e [IpakTHueckue
3aHSTHS,

o Jlekumu;

e CamocTosTenbHast
paborta;

e llHTepakTHUBHbBIE
nabopaTopHbIC 3aHSTHS,
e JlaGoparopHbie
3aHSTHS,

e [loaroroBka u caaua
9K3aMeHa / 3a4eTa;

e KonrtpomnbHas padora;
e Ortyer no
naboparopHoii pabote;
e Otuer no
HH/IUBUyaIbHOMY
3aJJaHHIO;

e Ormpoc Ha 3aHATHSIX;
e 3ayer;

e DK3aMeH;

e llHTepakTUBHBIC
MPAKTUYECKHUE 3aHATHUS;
e CamocTosiTenbHast
pabora;

e llHTEepakTUBHBIC
nabopaTopHbIC 3aHATHUS;
e JlaGoparopHbie
3aHATHS,

e Ortuer o
naboparopHoii pabore;
e Ortuer no
UHIUBHUIYaJIbEHOMY
3a71aHUIO;

e 3auer;

e DK3aMeEH;

®opmynupoBKa I0Ka3areiel U KpUTEpUEB OLICHUBAHUS JaHHOW KOMIIETEHIIMY NTPUBEIEHA B Tabau1e 4.
Tabmuua 4 — I[Tokazarenu U KpUTEpPUU OLIEHUBAHUS KOMIIETEHIIMM Ha 3Tarax

Cocras

OtnnyHO
(BBICOKHI YPOBEHB)

3Harb

e 3HaeT NPUHLUIBI
UCIIONB30BaHUS
MIPUKJIATHBIX TTAKETOB
JUISL TIOUCKA, XPAHEHHUS,
00paboTKH U aHaAIM3a
uH(popMaIuu U3
Pa3IMYHBIX UCTOYHUKOB
u 0a3 TaHHEBIX;

e lmeer BcecTopoHHUE
3HAHUS OCHOBHBIX
MOHATHI WH()OPMATHKH. ;
e B nosiHOTE OnuUcCHIBaET
MPOIIecC KOMITUIISIIIH U
CO3JIaHUs TPOTPAMMHOTO
MPOJYKTA, CIIOCOOBI
pa3MeIIeHust B MaMsATu
KOMITBIOTEpa CTPYKTYP
JTaHHBIX.;

e [1yboko moHMMaET Bce
OCHOBHBIE METOTBI
pa3paboTKu aNrOpuTMOB
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YMmern

e Jlaer nmonHyro
CTPaTETNYECKYIO OLIEHKY
peaeMon TEXHUYECKOM
3a1a4H,
OCHOBBIBAIOIIYIOCS Ha
MMOHWMaHHH U SICHOM
MIPEICTaBICHUN 1IeTIeH
HCCIIEN0OBAHUM, CIIOCOOEH
abCcTparupoBaThCst OT
111a0JI0HOB M aJITOPUTMOB
MIOMCKa PEIICHNN. ;

e CBoOonHO pemiaer
3aa4n 00paboTKH
JAHHBIX C TOMOIIIbIO
COBPEMEHHBIX
WHCTPYMEHTAIBHBIX
CPEICTB KOHEYHOTO
TI0JIb30BaTEIs. |

e IIpencrasiser
pe3yNbTaThl
HCCIIeqOBaHNH B

Bnaners

e (CB0OOOAHO IPUMEHSET
UH(POPMAIMOHHbIE,
KOMIIBIOTCPHBIC U
CETEBBIE TEXHOJIOTHH.;

e JleMOHCTpHUpYET
CUCTEMAaTH4ECKUe
HaBBIKU TOCTaHOBKHU
HAYYHO-TCXHUUYCCKUX
3aja4 u
apryMeHTHPOBAaHHO
BBIOMpPAET METO/BI UX
pelIeHus.;

e B cosepuieHcTse
BJIa/IEET COBPEMEHHBIMU
NPOrpaMMHBIMU
MPOIYKTaMH U
OTIIaJIOYHBIMU CpE€aaMu
BBICOKOTO YPOBHS.
YBepeHHO
pa3pabarbIBaer,
TECTUPYET U OTIAXXKUBAET
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U TIPOTPaMM.;

ya0OHOM BHUJIE, 3HAKOM C
(dbopmaramu XpaHEHHS U
WHTEpPIIPETAIMH TaHHBIX.
e Cosnaer, OTJIa)KUBAET
U TECTHPYET IPOrPaMMBI
Ha SI3BIKE BBICOKOTO
YPOBHS U B IPUKIIATHBIX
[MaKeTax UMHTAIMOHHOIO
MO/JICITHPOBAHHSI.

MIPOrPaMMBl.
e BcectopoHHe
orepupyer
nH(popmaIuen, yBepeHHO
OCYILIECTBIIAET TIOUCK,
XpaHeHue, 00paboTKy u
MIPEIOCTABICHUE
Pe3yabTaTOB, KOPPEKTHO
HUHTEPIPETHPYET U
IIPOU3BOAUT aHAIIN3
MOJTy4YEHHBIX JAHHBIX.;

Xoporro (6a30BbIi
YPOBEHD)

VYIOBIETBOPUTEIBH
0 (MOPOTrOBBIN
YPOBEHD)

e 3HacT OCHOBHbBIC
MOHATHUS] HH()OPMATHKH. ;
e OrnuchIBaeT mpolecc
KOMIWISALUHN U CO3JIaHHS
IPOTPaMMHOTO
MPOAYKTA, CIIOCOOBI
pasMeleHHs B TaMSITH
KOMITBIOTEpA CTPYKTYP
JIaHHBIX. ;

e 3HaeT NPUHLUIBI
WCTIOJIb30BaHMSI
MPUKIIAIHBIX TTAKETOB
IUTSL TIOUCKA, XPaHEHHS,
00paboTKH M aHaIM3a
nHpOpMaIu.

o [loHMMaeT MPUHIIMITBI
Y OCHOBHBIE METOIbI
pa3pabOTKU aJITOPUTMOB
U TIPOTPaMM.;

e 3HAKOM C OCHOBHBIMHU
MOHATHSIMU
MH(OPMaTHKW. ;

e IIpencrasiser
IIPOLECC KOMITMIISILINM U
CO3/1aHUsl IPOrPaMMHOTO
IIPOAYKTA ¥ pa3MELICHUS
nH(pOpMaIUH B MaMSITH.;
e 3HaeT NPUHLUIBI
HCIIOJIb30BaHUS
MPUKJIAHBIX TPOrPaMM. ;
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e Co3zmaer mporpamMmsl
Ha SI3bIKE BHICOKOI'O
YPOBHSI WJIU B
MIPUKJIATHBIX
MOJIETTUPYIOIINX
MmakeTax.;

e JlaeT cTparern4ecKyro
OLIEHKY pelaeMoun
TEXHUYECKOM 3a7auH,
crocooeH
a0bCTparupoBarbCs OT
11a0JI0HOB U aJITOPUTMOB
TTOMCKA PEIICHU. ;

e Pemraer 3amaun
00pabOTKH JTAHHBIX C
TTOMOIIIBIO COBPEMEHHBIX
WHCTPYMEHTAIBHBIX
CPEIICTB KOHEYHOTO
II0JIB30BATEI. ;

e [Ipencrasmusier
pe3yJbTaThl
HCCIIEIOBaHUN B
ynobHoMm dopmare.;

e [lonumaer cMbICT
pelaeMon TEXHUYECKON
3a/1a4M, MPeUIaraeT nyTHu
peLieHui. ;

e lcnonb3yer
COBpPEMEHHbBIE
MIPOrPAMMHBIE CPEICTBA
JUISL pelIeHus 3a1a4
00pabOTKH TaHHBIX.;

e Co3snmaer nmporpaMMmsl B
MPUKIAIHBIX MAKETaX
MMHUTALHOHHOTO
MOZEIUPOBAHUA.;

e [Ipencrasiser
pe3ynbTarsl

e JlemoHCTpUpYET
HaBBIKU TTOCTAaHOBKH
HayYHO-TEXHUYECKUX
3a/1a4 ¥ BHIOOpa METO/IOB
UX PEILCHHUS.;

e Braneer
COBPEMEHHBIMH
IPOrpaMMHBIMHU
IPOAYKTaMH U
OTJIaJIOYHBIMU CpelaMu
BBICOKOTO YPOBHSI.
Pa3pabarsbiBaer,
TECTUPYET U OTIaKHUBAET
IPOTPaMMBIL.;

e Onepupyer
uHbopmanmen s
MOMCKa, XpPaHEHHUS,
00paboTKHu 1
IPEIOCTaBIICHUS
pe3yNnbTaToB, KOPPEKTHOM
WHTEpIpeTaIuu 1
aHaJIM3a MOJTYYEHHBIX
JTAHHBIX.;

e IIpumenser
nH(pOpMaIMOHHBIE,
KOMITBIOTEPHBIE U
CETEeBbIE TEXHOJIOTHH.;

e JleMOHCTpHUpYET
METO/Ibl PELICHUS
0a30BbIX HAYYHO-
TEXHUYECKHX 3a/1a4.;

e Ilonb3yercs
COBPEMEHHBIMHA
IPOrpaMMHBIMU
npoaykramu. Crioco0eH
pa3paboTarb U OTIAJAUTh
porpamMmy.;

e [Ipou3BOAUT MOUCK,
XpaHeHue, 00paboTKy
MIPEIOCTABJICHHUE
JIAHHBIX.;

e 3HAaKOM C
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HUCCIIeJOBAaHUH B
CTaHJapTHHIX (hopmarax.;

NPUMEHEHUEM
WH(POPMALIMOHHBIX,
KOMITBIOTEPHBIX U
CETEBBIX TEXHOJIOTHH. ;

2.2 Komnerenuus OIIK-7

OIIK-7: cmocoOHOCTBIO  YYUTHIBATH
W3MEPUTEIILHOW W BBIYMCIMUTEIBHON
npodeccruoHaNIbHOMN 1eATEeIbHOCTH.

COBPEMEHHBIE
TEXHUKH,

UH(POPMAITMOHHBIX

TEHICHIIUN

pa3BUTHS
TEXHOJIOTUH B

3JIEKTPOHUKH,
cBOEH

Jnst hopMHpOBaHUS KOMIIETEHIIMM HEOOXOIMMO OCYIIECTBUTH PsJl 3TAmoB. JTambl (HOPMUPOBAHUS
KOMIIETEHIIMH, IPUMEHSAEMBIE Ul JTOTO0 BBl 3aHATUH M MCIOJIb3YEMBIE CPEICTBA OLICHUBAHMSA

MPEeCTaBJICHbI B TAOIHIIE 5.

Tabnuua 5 — Jranel GopMUPOBAHUS KOMIIETEHIIUU U UCIIOJIb3YeMbl€ CPEACTBA OLCHUBAHUS

ANEKTPOHUKHU.
[IpencraBiisieT 3BOIIOLIUIO
M3MEPUTEIBLHON 1
BBIYMCIIMTEIILHOM
TEXHUKHU, BUIUT €&
nepcnekTuBbl. OIleHUBaET
HCIIOJIE30BaHUE
WH(pOpMAITMOHHBIX
TEXHOJIOTUM B CBOCH
npodeccuoHaIbHOM
JIESATCILHOCTH.

Buapl 3aHsaTHI® e llHTEepakTUBHEIC
MIPAKTHYCCKHUE 3aHATHS;
e llHTepakTUBHBIC
JIEKIIVH;

e [IpakTHueckue
3aHATHUS;

o Jlexmuu;

e CamMocrosiTenbHast
pabora;

e llHTepakTUBHBIC
nabopaTopHBIC 3aHSITHS,
e JlaboparopHbie
3aHATUS,

e [loxroroBka u cjada
9K3aMeHa / 3a4eTa;
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Cocras 3Harhb Ymetb Bnaners
Conepxanue 3HaeT COBPEMEHHbIE O6ocHoBaHHO BeIOMpaeT  PaccuuThiBaer
JTAIoB TEHJICHIMH Pa3BUTHS JUTS IPO(ECCHOHAILHOW ~ HEOOXOIUMBIE JIEMEHTHI

JIEATENIbHOCTH
HE00XOIUMbIE AIIEMEHTHI
ANIEKTPOHHOM TEXHUKH Ha
OCHOBE COBPEMEHHBIE
TEHIACHIUN €€ Pa3BUTHS.
OueHuBaeT napaMeTpsl
W3MEPUTEIBLHON U
BBIYUCIIUTEIbHON TEXHUKU
C YYETOM IEPCIEKTUB
ucnoap3oBanus. [laer
CTPATEru4ecKyro OLEHKY
perraeMoi TEXHUYECKOM
3a1a4M C TOYKHU 3PECHUS
HCIIOJIb30BAHUS
MH(OPMaIMOHHBIX
TEXHOJIOTUH.

e llHTEepakTHBHBIC
MPAKTUYECKUE 3aHATHS;
e llHTepakTUBHbBIE
JIEKIINH;

e [IpakTnueckue
3aHATUS;

o Jlexmuu;

e CamMocrosiTenbHast
pabora;

e lHTepakTUBHbBIE
nabopaTopHBIC 3aHSTHS,
e JlaboparopHbie
3aHATHUS;

e [loaroroBka u caaua
9K3aMeHa / 3a4eTa;

ANIEKTPOHHOM TEXHUKH Ha
OCHOBE COBPEMEHHBIX
TEHJICHLIUN €€ pa3BUTHS B
paMKax cBoei
npodeccuoHaNbHOM
JIeATEIBbHOCTH.
PaccuuteiBaeT mapamerpsl
MU3MEPUTEITLHON 1
BBIYUCIIUTEIILHON TEXHUKHU
C YYETOM IEepPCIEKTUB
HCIIOJIb30BaHUS,
HE0OX0oUMON
BBIYMCIIATEIIBHOMN
Harpy3Ku U CETEBOIO
Tpaduka. Berauciser u
OpraHU30BbIBAET
TEXHUYECKUE U
nH(OPMaIMOHHBIE
pecypcbl, He00X0IUMBbIE
JUISL pEILICHUs] IPUKIIaTHON
3a/1a4M MPEIMETHOMN
oOnacTH.

e llHTEepakTUBHBIC
MPaKTUYECKHUE 3aHATHS;
e CamocTrosTenbHast
pabora;

e llHTEepakTUBHBIC
n1abopaTopHbIe 3aHATHS;
e JlaGoparopHsbie
3aHSTHS,
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Ucnonb3yemblie
CpeacTBa
OLICHUBAHUS

e KontpomnsHas paborta;
e Ortuer no
naboparopHoii pabore;
e Ortuer no
UHIUBUAYAIBHOMY
3aJIaHuIo;

e Omnpoc Ha 3aHATHSIX;
e 3auer;

e DK3aMeEH;

e KontpomnbHas pabora;
e Otuer no
naboparopHOi paboTe;
e Otuer o
WHUBUAYAIBHOMY
3aJIaHuIo;

¢ Omnpoc Ha 3aHATHSX;
e 3ayer;

e DK3aMeEH;

e Ortuer no
nabopaTtopHoit pabore;
e Ortuer o
WHIUBUAYATEHOMY
3aJaHUIO;

e 3auer;

e DK3aMeEH;

dopMynupoBKa MOKazaTesiel 1 KpUTepueB OLICHUBAHUS JaHHOW KOMITETEHIINH MpUBeIeHa B Tabmuiie 6.
Tabnuna 6 — [lokazarenu U KpUTEpUU OIICHUBAHUS KOMIIETEHIIMU Ha dTarnax

Cocrasn

OT1nu4HO
(BBICOKUI YPOBEHB)

Xoportio (6a30BbIi
YPOBEHB)

3HaTb

e 3HaeT Bce
COBpEMEHHBIC TEHICHIIUN
Pa3BUTHS DIICKTPOHUKH,
CIOCOOCH TpeicKa3arh
HarpaBJICHHE. ;

e Bo Bceill monHOTE
MPEIICTABIISIET YBOJIOIIUIO
M3MEPUTEIILHON 1
BEIUHMCIIMTEIbHOM
TEXHUKHU, BUIUT €€
MIEPCIICKTHUBHL. ;

e TouHO olLlEHUBAET
HCIIOJIb30BaHKE
MH(POPMALTMOHHBIX
TEXHOJIOTUM B CBOEH
npodeccrnoHaIbHON
JEeITEIbHOCTH.;

e 3HaeT COBpEMEHHbIE
TEHJICHIIUU Pa3BUTHUS
AJIEKTPOHHUKH. ;

e [Ipencrasmuser
SBOJIIOIIHIO
U3MEPUTENLHON 1
BEIYHCIINTETEHON
TEXHHUKH, BUJIUAT €€
MEePCIEKTUBBL;

o Jlonmmaer
MIPUMEHEHHE
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YMeTs

e OOOCHOBAHHO
BBIOHMpAET NSt
npodeccuoHaTbHOM
JIeSITEILHOCTH BCE
HEOOXOINMBIE BIIEMEHTEI
3JEKTPOHHOW TEXHUKHU Ha
OCHOBE COBPEMEHHBIX
TCHJICHUMI €€ pa3BUTHSL.;
e OIlleHUBAET BCE
rapaMeTpbl
U3MEPUTEIILHOU U
BBIYHCIIUTEIILHOM
TEXHUKHU C YYETOM
MEePCIIEKTUB
HCIIOJIB30BaHUS B CBOCH
npodecCuoHaTBHOM
JIESITEILHOCTH. ;

e JlaeT cTparernyecKyo
OLICHKY pelIaeMoi
TEXHUYCCKOH 3aJ1auu C
TOYKH 3PEHUS
HCIIOJIb30BaHUS
COBPEMEHHBIX U
MEePCIEKTUBHBIX
MH(OPMAITMOHHBIX
TEXHOJIOTHH. ;

e BriOupaer s
npodecCuoHaTBHOM
JIeSITeIbHOCTH
HEOOXOMMBIE DIIEMEHTHI
AJIEKTPOHHOM TEXHUKHU Ha
OCHOBE HEKOTOPBIX
TEHJICHIMI €€ pa3BUTHSL.;
e OrnenuBaer HanOoIIEE
Ba)KHBIE TIapaMETPhI
HU3MEPUTENILHON 1
BEIUHUCIINTETEHON

Bnanets

e PaccuuThIBacT
OOJIBIIIMHCTBO
HEOOXOIUMBIX 3JIEMEHTOB
AJEKTPOHHOW TEXHUKU Ha
OCHOBE COBPEMEHHBIX
TEHJCHUUH €€ pa3BUTHS B
paMKax cBOEH
npohecCHOHATLHON
JIeSITENLHOCTH. ;

e PaccunThiBaeT
OOJIBLIIMHCTBO 0a30BBIX
rapaMeTpoB
WU3MEPUTEIBLHOM U
BBIYHCIIMTEIIFHOM
TEXHUKU C YUETOM
MIEPCIIEKTUB
HCIIOJIb30BaHMSI,
HEO0OXOIUMOM
BEIUHMCIIMTETEHON
Harpy3Ku 1 CETEBOTO
Tpaduka.;

e Brmuucnser u
OpraHU30BbIBAET
TEXHUYECKHE U
uH(GOPMAIMOHHBIE
pecypchl, He0OXOAUMbIE
JUTSL peLIeHust
MPUKIATHON 3a1a4K
npeaMeTHON 00IacTu. ;

e PaccunThiBaeT
rapaMeTpsl
M3MEPUTENBLHON U
BEIUHUCIINTETEHON
TEXHUKH C YUETOM
TIEPCIICKTHB
HCIIOIB30BaHMS,
HeoOXoanMOn
BBIYMCIUTENLHON
Harpy3Ku U CETEBOTO
Tpaduka.;
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VYI0OBIETBOPUTEIBH
0 (TTOPOTOBBIH
YPOBEHD)

WH(pOpPMAITMOHHBIX
TEXHOJIOTUI B CBOEH
npodecCuoHaTbHOM
JeSITebHOCTH.

e 3HAaKOM C HEKOTOPBIMH
COBPEMEHHBIMU
TEeHJICHIIUSMH Pa3BUTHUS
AJEKTPOHHUKH. ;

e ll3naraer momynsipHbIe
TEHJICHIIUU PA3BUTHUS
M3MEPUTEILHON 1
BEIUHMCIIMTEIbHOM
TEXHUKHU.;

e 3HAKOM C
HCIIOJIL30BaHUEM
WH(pOpPMAITMOHHBIX
TEXHOJIOTHI B CBOECH
npodeccuoHaNbHOM
JICITEIILHOCTH.

TEXHUKH C YIETOM
MEepPCIEKTUB
HCIIOJIb30BaHMS B CBOCH
npodeccruoHaNbHON
JIEeITEIbHOCTH.;

e OlueHMUBAET penIaeMyro
TEXHUYECKYIO 33/1auy C
TOYKH 3PCHHS
HCIIOIL30BaHUS
HH(pOPMAITMOHHBIX
TEXHOJIOTHH. ;

e (Oco3Haer, Kakue
IEMEHTBI NIEKTPOHHON
TEXHUKH HEOOXOIUMBI
JUIS CBOCH
npodecCuoHaTBHOM
JIeSITeTbHOCTH.

e OlleHMBAET HEKOTOPBIE
rnapameTpbl
U3MEPUTEILHOU U
BBIYMCIIUTEIIBHOM
TEXHUKHU.;

o [lonumaert, kak
nH(POPMALIMOHHBIE
TEXHOJIOTUH MO3BOJISIOT
YIPOCTUTH MOUCK
pelleHMs TPUKIIAIHON
TEXHUYECKOH 3a/1a4H. ;

e PaccuuteiBaeT
HEKOTOpPBIE ITapaMeTpPhI
AJEKTPOHHOW TEXHUKH B
paMKax cBoeu
npodeccruoHaNbHON
JeATEIbHOCTH. ;

e OmnuceiBaeT u
BBIOMPAET TEXHUYECKHUE U
uH(OpPMaIIOHHBIE
pecypcel, HEOOXOAUMBbIE
JUISL peLIeHUs
MIPUKJIATHOMN 3a1a4u
npeaMeTHON o0nacTu. ;

¢ Bribupaer
HEOOXOIUMBIE
napaMeTpbl AIEKTPOHHOI
TEXHUKH B paMKax CBOEH
npodeccrnoHaIbHON
JESTENIbHOCTH.;

e OueHUBAET U
BbIOMpAET rapameTpsl
U3MEPHUTENBHON U
BBIUMCIIUTEIHHOM
TEXHHUKH.

¢ [lonumaer, xkakue
TEXHUYECKHE U
uH(GOpPMAIMOHHBIE
pecypchl HEOOXOTUMBI
JUISL peIIeHus
MPUKJIAJHON 3a1a4K
npeaMeTHON 00nacTu. ;

2.3 Komnerenuus OIIK-6

OIIK-6: cnocoOHOCTh OCYHIECTBIATH MOUCK, XpaHeHHe, 00paboTKy M aHanu3 MH(OpMalUU U3
Pa3NMYHBIX MCTOYHHUKOB M 0a3 JaHHBIX, TMPEACTABIATH €€ B TpeOyeMoM (opmare C HCIIOIb30BaHHEM
MH(POPMALIMOHHBIX, KOMITBIOTEPHBIX U CETEBBIX TEXHOJIOTHH.

Jis popMupoBaHMS KOMIETEHLIMM HEOOXOIUMO OCYIIECTBUTH psi 3TamoB. JTanbl (HOPMHUPOBAHUSA
KOMIETEHIUH, MPHUMEHSeMble JUIs 3TOr0 BHUJABl 3aHATUH M HCHOJNb3yeMblE CPEICTBA OLICHWBAHUSA

MIpeJICTaBJICHbI B Ta0NMIIE 7.
Tabnuua 7 — Dtanel GopMUpoOBaHKS KOMIETEHIIMH U MCIIOJIb3yeMble CPEICTBA OLIEHUBAHUS

CocraB 3HaThL YMeThb Bnanets
Coneprxanue 3HaeT mpuHLIHUIEI paboTel  JleMoHCTpUpyeT JemoncTpupyet padboty
2TaIl0OB HepCOHaJ'IBHI)IX HpI/IHIII/IHI)I pa6OTI>I HepCOHaHBHOFO

KOMITBIOTEPOB U MePCOHANTBHBIX KOMITBIOTEPA, UCTIONB3YET
UJICOJIOTHIO COBPEMEHHBIX  KOMITBIOTEPOB, yMEET COBPEMECHHBIC
OTIEPAIIMOHHBIX CUCTEM. HCIIOJIB30BaTh OTIEPAIlMOHHBIE CHCTEMBI.
[TpencrarisieT CIOCOOBI  BO3MOYKHOCTH Hcnonmps3yeT HaBBIKU

pa3MelleHNs B TaMsATH
KOMITbIOTEpA CTPYKTYP
JAHHBIX, UCIIOJIb3YEMBbIX
JUTSI IPE/ICTaBICHUS
TUIIOBBIX
MH(OPMAIIMOHHBIX

OTEPALIMOHHBIX CUCTEM.
Bri6upaet HeoOxomuMbIe
CTPYKTYPBI JTaHHBIX JIJIS
MIPEICTABICHUS TUTTOBBIX
UH(OPMAITMOHHBIX
00BEKTOB U 00palleHus K

paboThI ¢ KOMITBIOTEPOM
JUTSL pa3MEIIeHUs B
NaMATH CTPYKTYp JaHHBIX,
MCIOJIb3YEMBIX IS
IIPEJICTABIECHNS TUIIOBBIX
MH(OPMAIIMOHHBIX
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00BEKTOB 1 0OpaIeHus K
HUM. BocripousBoaut
MIPUHIINIIBI
UCII0JIb30BaHUS
MPUKIIATHBIX
MHCTPYMEHTAJIbHBIX
CPEICTB KOHEUYHOTO

IIOJIB30Barciid, OIMMChIBACT

yIO0OHBIN BUT
PEICTaBICHUS
uHpopmarmu. HazpiBaet
OCHOBHBIE TPEOOBaHUSA
nHpOpMaITMOHHON
0€30MacHOCTH.

HUM. BeiOupaer
COBPEMEHHEIE
UHCTPYMEHTAJIbHBIE
CpEeICTBA KOHEUYHOTO
MI0JIH30BATENS U

IIPEJICTABIISIET PE3YIIbTAThI

UCCIICIOBAHU B YTOOHOM
dopmare. [lonnmaer
OCHOBHBIC TPEOOBAHHS
UH(POPMAITIOHHON
0€30MacHOCTH.

00BEKTOB 1 0OpaIeHus K
HuM. Pemaet 3amauu
00paboTKH JaHHBIX C
MTOMOIIIBIO COBPEMEHHBIX
HHCTPYMEHTAJIbHBIX
CPEICTB KOHEYHOTO
[10JIb30BAaTENIs U
MPEIICTABISIET PE3YIBTaThI
MCCJICIOBAHUI B YIOOHOM
dbopmare, HHTEPIPETHUPYET
ux. CoOIromaeT OCHOBHEIE
TpeboBaHUs
HH(pOpMaAITMOHHOM
0€30I1aCHOCTH.

Bune! zaggatuil

e llHTEepakTHUBHbIE
MPAKTUYECKUE 3aHATHS;
e llHTEpaKkTHUBHbBIC
JIEKIIWH;

e [IpakTuueckue

e lHTepakTUBHBIE
MPAKTUYECKUE 3aHATHS;
e llHTEpakTUBHbBIC
JIEKIUY;

e [IpakTnueckue

e lHTEepakTUBHBIE
IPAKTUYECKUE 3aHSTUS,
e CamocTosiTenbHas
pabora;

e lHTepakTuBHbBIE

3aHSTHS, 3aHSTHS; nabopaTopHbIe 3aHATHUS;
o Jlexkuuu; o Jlexkuuu; e JlabGoparopHsbie
e CamocrosiTenbHas e CamocrosiTenbHas 3aHATHA,
pabora; pabora;
e llHTEpakTHBHBIE e llHTEpaKkTUBHBIC
nabopaTopHBIC 3aHATHS,  JTAOOPATOPHBIC 3AHSTHS,
e JlaGoparopHbie e JlaGoparopHbie
3aHSTHS, 3aHSTHS,
e [loaroroBka u ciada e [loaroroBka u ciava
9K3aMeHa / 3aueTa; 9K3aMeHa / 3aueTa;
Hcnons3yembie e KoutposnbHas pa6ota; e KouTposibHas pabota; e OTtuer no
cpeacrBa e Ortuer 110 e Ortyer 1o Ha60paT0pHOI>'I pa60Te;
OLICHMBAHHUS naboparopHoii pabore; naboparopHoii pabore; e Ortuer no

e Ortuer o
WHIUBUIYTEHOMY
3aJaHUIO;

e Ormpoc Ha 3aHATHUSX;
e 3auer;

e DJK3aMeH;

e Ortuer o
WHIUBUIYATEHOMY
3aJaHUIO;

e Ormpoc Ha 3aHATHSIX;
e 3auer;

e DK3aMeH;

WHIUBUAYATBHOMY
3aJaHUIO;

e 3ayer;

e DK3aMeH;

cDOpMy.]'II/IpOBKa MoKa3areiae u KPUTCPUCB OLICHUBAHUS JIaHHOM KOMIIETEHIIUH IIPpUBEACHA B Ta6.]'II/H_[e 8.

Tabnuua 8 — [loka3arenu U KpUTEpUH OLIEHUBAHMSI KOMIIETEHLIMU Ha dTanax

CocraB 3HaTh YMeThb Bnanets
O1inyHO e VBepeHHO omnuchiBaeT ~ ® KoHcTpyupyer ® VYBepeHHO
(BBICOKMH YPOBEHb) 1 00OCHOBBIBAET HE0OXOTUMBIE CTPYKTYPBl ~ MPOTPAMMHUPYET

criocoObI pa3MeNIeHus B
MaMsTH KOMIBIOTEpa

CTPYKTYp JIaHHBIX,
HCIIOJIb3YEMBIX IS

IpEaACTaBICHUSA TUIIOBBIX

MH(POPMALIMOHHBIX

00BEKTOB U o0OpaleHus K

HUM.;

JaHHBIX JJIA

OpCaACTABICHUSA TUIIOBBIX

MH(OPMAIIMOHHBIX
00BEKTOB U BBIOUpPAET
crocoObI oOpamieHus K
HUM;

e O0OOCHOBaHHO
BBIOMPAET COBpEMEHHbBIE

pasMeleHre B aMsITH
KOMITBIOTEpA CTPYKTYP
JTAHHBIX, HCITOJIb3YEMBIX
JUTSL TIPE/ICTABIICHUS
JIIOOBIX
UH(GOPMAIMOHHBIX
00BEKTOB U CBOOOIHO
oOparaercsi K HUM.
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e [lonHOCTBIO
BOCIIPOM3BOIUT
TIPUHITUTIBI
WCTIOTb30BAHHSI
MIPUKIATHBIX
WHCTPYMEHTAIBHBIX
CPEICTB KOHEUYHOTO
M0JIb30BATEIs, BHIOUPAET
JUTSL K&KIIOTO CITyqast
yIOOHBIN BU]T
MIPEICTABICHHUS
nHpopmaIuu.;

e [lepeuuncnser Bce
OCHOBHBIE TpeOOBaHUs
nH(pOpMAITMOHHOM
0€30I1aCHOCTH, 3HACT
CYIIECTBYIOIIUE YTPO3bI
0€30I1aCHOCTH. ;

¢ [1yOoKO MOHUMaET
MPUHIUIBI paOOTHI
MEPCOHATBHBIX
KOMITBIOTEPOB, YBEPECHHO
U3JIaraeT UACOoIOTHIO
COBPEMEHHBIX
OTIEPAITMOHHBIX CUCTEM.;

WHCTPYMEHTAJIbHBIE
CpeICTBa KOHEYHOTO
MOJIb30BATEIS U
YBEPEHHO MPEICTABISAET
pe3yNbTaThl
HCCIIEIOBAHUH B
HaWTy4ieM gpopmare.;

e [lonumaer u
000CHOBBIBAET OCHOBHEIC
TpeOOBaHMS
MH(POPMALMOHHOM
0E€30IaCHOCTH.;

e [1y0OOKO MOHUMAET
MPUHIUIBI PaOOTHI
MEPCOHATBHBIX
KOMITBIOTEPOB, YMEET
WCIIOB30BaTh BCE
BO3MOXKHOCTH
OTIEPALIMOHHBIX CUCTEM.;

e CBoOomHO perraer
3a1a4 00paboTKH
JAHHBIX C ITOMOIIIBIO
COBPEMEHHBIX
WHCTPYMEHTAIIBHBIX
CPEIICTB KOHEYHOTO
MOJIL30BaTEIs,
MIPEICTABIISACT
pEe3yABTATHI
HCCIENOBaHUH B
ynoOHOM (opmare,
YBEPEHHO
WHTEPIPETUPYET UX.;

e CoOiromaer Bce
OCHOBHBIC TpeOOBaHUS
MH(POPMALMOHHOM
0€30IaCHOCTH.;

e CB00OOIHO
JIEMOHCTPHUPYET padoTy
NIEPCOHATBHOTO
KOMITBIOTEPA, UCIIONIB3YET
0OJIBILIIE OQHONI U3
COBPEMEHHBIX
OTICPAIIMOHHBIX CHCTEM.;

Xoporiio (6a30BbIi
YPOBEHD)

e [Ipencramnsier
crnocoObl pa3MeLIeHUs B
NaMsITH KOMIIBIOTEpa
CTPYKTYp JIaHHBIX,
WCTIOB3YEeMBIX ISt
IPECTaBICHUS TUITOBBIX
MH(OPMAIIMOHHBIX
00BEKTOB U OOpaIeHUs K
HUM. ;

e Bocnpoussogur
TIPUHITUTIBI
UCTIOJIb30BaHMS
TIPUKIIATHBIX
MHCTPYMEHTAIBHBIX
CPEICTB KOHEUHOTO
M0JIb30BaTElI,
OIUCBIBACT YAOOHBIN BUJ
MPEICTaBICHUS
uHpopMaLuy;

e Ha3piBaeT OCHOBHBIE
TpeboBaHus
nH(OpPMaIMOHHON
0€30I1aCHOCTH;

e 3HaeT NPUHINIIBI
paboThI EPCOHATBHBIX
KOMITBIOTEPOB,
UJICOJIOTHIO
COBPEMEHHBIX

e BriOupaer
HE00XOTUMBIE CTPYKTYPBI
JAHHBIX IS
MPEACTABICHHS TUIIOBBIX
MH(OPMAITMOHHBIX
00BEKTOB 1 0OpaIiecHus K
HHUM.;

e [loHnMaeT OCHOBHBIC
TpeOOBaHMs
MH(POPMALMOHHON
0E€30IaCHOCTH.;

e VYMeeT noIb30BaThCs
COBPEMEHHBIMH
WHCTPYMCHTAIbHBIMH
CpeICTBaMH U
MIPEJICTABIISICT
pe3yabTaThI
HCCIeq0BaHui B
yno6HoM ¢opmare.;

e [loHMMaeT NpUHIMIIBI
paboTHI IEPCOHATBHBIX
KOMITBIOTEPOB, YMEET
HCITOJIb30BaTh
BO3MOXXHOCTH
OTIePAITMOHHBIX CUCTEM.;

¢ licnonb3yeT HaBBIKU
paboThI C KOMIIBIOTEPOM
JUTSL pa3MEIICHHS B
HNaMSITH CTPYKTYP
JTAHHBIX, UCIIOJIb3YEMBIX
JUISL TIPE/ICTABICHHUS
THUTIOBBIX
UH(GOPMAITMOHHBIX
00BEKTOB U 00OpalleHus K
HUM.;

e Co0OiromaeT OCHOBHEIE
TpeOoBaHUS
nH(}OpMaMOHHON
0C30ITacCHOCTH. ;

e JIeMOHCTpHUpYET
paboTy nmepcoHaIbLHOTO
KOMITBIOTEPA, UCIIONB3YET
COBpEMEHHBIC
oTiepaIiOHHbIE
CUCTEMBHI.;

e Pemaer 3amaun
00pabOTKHU TaHHBIX C
TTOMOIIIBIO COBPEMEHHBIX
MHCTPYMEHTAIIbHBIX
CPEIICTB KOHEYHOTO
MOJIb30BaTENs U
TIPEJICTABIISICT
pe3yABTATHI
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OIICPallMOHHBIX CUCTEM.;

HUCCIIeNOBAaHUH B
CTaHJApTHHIX (popmarax,
MHTEPIIPETHPYET UX.;

VYIOBIETBOPUTEIIBH
0 (TTOPOTOBBIH
YPOBEHD)

e 3HaKOM C
MPUKJIATHBIMA
WHCTPYMEHTAILHBIMU
CpeICTBAaMH KOHEUHOTO
MIOJIb30BATEITS,
nepeyuncisier 6a3oBbie
THUIIBI TIPE/ICTABICHUS
uHpOpMaIu.

e [loHMMaeT OCHOBHEBIC
TpeOoBaHUS
MH(POPMATUOHHON
0E€30MIacHOCTH.;

e [Ipencrasiser
CHOCOOBI pa3MeIIeHUs B
NaMsITH KOMIIbIOTEpa
THIIOBBIX
WH(POPMALIMOHHBIX
OOBEKTOB.;

e 3HAKOM C IPUHIUITAMHA
paboThI MepCOHATBLHBIX
KOMITBIOTEPOB,
COBPEMCHHBIMHU
OTIepaIlMOHHBIMH
CHCTEMaMH.;

e [loaroraenuBaer
TUTIOBBIC CTPYKTYPBI
JAHHBIX [Tl XpaHEHUS
MH(POPMALIMOHHBIX
OOBEKTOB. ;

e 3HaKOM C
COBPEMEHHBIMH
MHCTPYMEHTAJIbHBIMU
CpeICTBAaMH KOHEYHOTO
T10JIb30BaTeNs U
cnioco0OeH BBIOpaTh
yaoOHBIH hopmar
pE3yIBTATOB.;

e VYMeer BBIOpaTh
OCHOBHBIE TpeOOBaHUs
WH(POPMALTMOHHON
0€30IaCHOCTH.;

e JlemoHCTpHUpYET
paboTy ¢ mepcoHaNbHBIM
KOMITBIOTEPOM. ;

e lcnonb3yer HaBBIKU
paboThI ¢ KOMIIBIOTEPOM
JUISL pa3MeEIICHUS B
MaMSTH CTaHIAPTHBIX
TUIIOB JIaHHBIX U
oOparmaercst K HUM. ;

e Cnocoben obpaborarb
JTAaHHBIE C TIOMOIIBIO
COBPEMEHHBIX ITAKETOB U
pEeICTaBIIsIeT
pe3yNbTaThI
HCCIIENOBaHUH B
CTaHJApTHHIX (hopmarax.;
e CobmionaeT OCHOBHBIE
TpeOOBaHMS
UH(POPMAITIOHHON
0€301acHOCTH, JIOMYyCKas
HOTPEIIHOCTH.;

e JleMoHCTpUpYET
paboTy MepCcoOHANBLHOTO
KOMIIBIOTEpA B
MUHUMAaJIBHOM 00beMe,
UCTIONIB3YET
OTIEPAIIMOHHYIO CHCTEMY
Windows.;

3 TunoBbie KOHTPOJIbHbIE 321aHUSA
st peanuzaniyl BBIICTIEPEUUCIICHHBIX 3a/1a4 OOY4YeHHS! MCIOJB3YIOTCS TUIIOBBIE KOHTPOJIbHBIC

3aJlaHusl WM WHBIE MaTepuaibl, HEOOXOMUMBIEC IJi OLICHKH 3HAHWUW, YMEHHI, HAaBBIKOB M (WJIM) OMBITA
NESTETPHOCTH, XapaKTePU3YIOIMIUX JTanbl (OPMUPOBAHUS KOMIETEHIMA B TIPOIECCE OCBOCHUS
00pa30BaTeNbHON IPOrPaMMBI, B CJIEIYIOIIEM COCTABE.

3.1 3auér

[Toustue  undopmaumu.  Ilpenmer  uHbpopmaruku.  MHopmannoHHBIE  MPOLECCHI.
Wudopmaruzanus odbmectsa. Kommbrorepsl. TeXHOIOrHs NPOEKTUPOBAHMS U OTIAJKU IMPOrPaMM.
WNHcTpymMeHTalbHbIE cpencTBa IporpamMmupoBaHusi. OCHOBHbBIE NMPUHIMIBI CO3/IaHUS IPOrPaMMHOTO
obecniedenusi. OCHOBBI IPOTPaAMMHUPOBAHMs Ha si3bIKe BepXxHero ypoBHs (Ha mpumepe C++). Ilponecc
co3naHusi mporpammHoro koxa. Omianka mporpamm.  TpaccMpoBKa — NpOTpaMMHOIO — Koja.
AnropurMmudeckue KoHCTpykuuu. Omneparopsl BbiOOpa. Ilepeuncisiemsbrii Tunm paHHbIX. OmnepaTopbl
nukiaa. lMcnonb3oBaHue mnepeMeHHbIX Jiornyeckoro Tuma. Omeparop 0e3yclOBHOTO —Iepexoja.
Opranusanus Juanora ¢ THonb3oBareneM. [IpuHIMIBI oOpamieHuss K sA4eiikaMm mnamsaTH. AJpec
nepeMeHHol. Ykazarenu. Anapec nepeMeHHon. CTaTudyeckoe W JMHAMUYECKOE pacipeliesieHne MaMsTH.
OyHKIMM AUHAMHYECKOTO pachpezneneHus namatu. OcBoboxaenue namsatu. Oneparopsl new u delete.
Obpamienne k nepeMeHHbIM '"mo umeHH" u "mo aapecy". OmiMuue ykaszaTrens OT JWHAMHUYECKOU
nepemenHoil. Iloxmporpammsl: npouenypsl U ¢yHkuuu. CTpykTypa nmoamnporpammsl. [loamporpammsr:
@opmaneHble U ¢akTuyeckue mnapamerpel. llepemaya mnapamerpoB B Teno (QyHKuuu. Brzo
nojnporpaMmsl. Bo3Bparienue 3Hadenus, oneparop return. O0nacTb BUIUMOCTH NepeMeHHoN. Onucanune
U BBI30B moamporpammel. [Iporotun moamporpammbl. Aapec (QpyHKUMH, yKa3aTelb Ha MOAIPOrpaMMmy.
OO6nacTe BUIMMOCTH TepeMeHHOH. [7obanbHBIE W JIOKaidbHBIE NepeMeHHble. lleperpyska QyHKIuiL.
MaccuBbl - XpaHWIHINE OTHOTHIHBIX JaHHBIX. OJHOMEpHBbIC (BEKTOpPa) M MHOTOMEpHbIC (MaTpPHUILbI)
MaccuBbl. OmnHicaHue MaccuBa, OOpallleHHe K 3JIeMEHTaM MacCuBa 10 MHJEKCY. I'eHepatop ciydaiHbIX
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gucen. Pabora ¢ maccuBamu B nukie. Crarnyeckue W auHamudeckue maccuBbl. Dynkiuu calloc(),
malloc() u free(). Anpec MaccuBa = afjpec HauaJbHOM siYCHWKHU. YKa3arenb Ha MaccHB. [lepemada MmaccuBa
B (pynKIMIO. [IMHAMIYECKIE OTHOMEPHBIC U IByMEepHbIe MAacCUBBL. OOpalieHue K AIeMEHTaM MacCuBa 1o
uHIeKCcy W "ampectcmenieHue". J[ByMepHbIE CTaTMYECKHE W JUHAMHYECKHWE MAacCHUBBL. Tpu crocoda
pasMelieHuss B TaMITH JBYMEpPHBIX MaccuBoB. OcBoOoxjaeHue mnamsatu. OOpaimieHue K sdeiikam
IBYMEpHOro MaccuBa. Pabora ¢ cuMBOIbHBIMH MaccuBaMu. [10TOKOBBIN BBOA-BBIBOI. [lMHamuueckue
ctpoku. CTpoka — MaccuB CUMBOJIOB. BbiBoI cTpoku Ha 3kpaH. IlocnenHuil 3neMeHT CTpoKU. YKa3areib
Ha cTpoky. KommpoBanue u cpaBHeHue cTpok. Crarmyeckue M JUHAMUYECKHE CTPOKU. DYyHKIHMU
npeoOpa30BaHMs CTPOKOBBIX THIIOB IaHHBIX.

3.2 TeMbl HHAUBUAYAJBHBIX 32JJaHUI

— TexHonoruss MPOEKTHUPOBAHMUS W OTIAAKU MporpamMMm. HHCTpyMeHTanbHBIE CpEICTBa
nporpaMMupoBaHus. OCHOBHBIE MPUHLUIBL  CO3JaHUS MPOrpaMMHOro oOecnedeHus. (OCHOBBI
IIPOrpaMMHUPOBAaHUS Ha S3bIKE BEpXHEro ypoBHs (Ha npumepe C++). Ilpouecc co3nanus mporpaMMHOTO
koma. Ortnanka mnporpamm. TpaccUpoBKa MPOTrpaMMHOIO Kofa. AJTOPUTMUYECKHE KOHCTPYKIIHH.
Omneparopsl BeiOopa. [lepeuncnsiembrii Tun nanHbIX. Oneparopsl nukia. Vcnonb3oBaHUe MEepeMEeHHBIX
norudeckoro tumna. Oneparop 0e3yciioBHOro nepexoaa. Opranuzaius AUajiora ¢ Moab30BaTeIeM.

— UYro Takoe TEKCTOBBIM (aitn? Onummre MMOCIeI0BaTeIbHOCTh 3alMCh CTPOKH B (aili
MMOTOKOBBIM crioco0oM. UTo mpenctaBisroT coboit ¢ainobsie nepemennbie Tuna FILE u3 OuGmmortexu
<stdio.h> kakx ¢ Humu paborarp? Kakoe um mnpucaumBaercs 3HaueHue? C TOYKH 3pEHHUS] MEXaHU3Ma
pa3MeIieHus JBOMYHBIX JAHHBIX B MaMATH KOMIIBIOTEpPA UMEIOTCS JI OCOOCHHOCTH XpaHeHus (hailioB
pa3nu4Horo HazHaueHus? OMNUIINTE JIOTUKY MOCJIEN0BATEeIbHOCTH YTEHUS OTIECIBHOIO ciioBa w3 (aiina
s aitnmoBeix nepeMeHHbIX (FILE) m3 oubmmorekn <stdio.h>. Urto mpencTaBisitoT co00i OOBEKTHI
(aiimoBoro BBoAa-BeIBoAa <ifstream> u <ofstream> u3 O6ubmmorexu <iostream>? Kak ¢ Humu paborars?
Onummre MocieI0BaTeIbHOCTD 3aMCH YHcia B (ait (opMaTHBIM CIIOCOOOM, MCTIONB3Ys MEepeMEHHbIE
tuna FILE u3 6ubmuorexu <stdio.h>. B uem pasnuia ucnons3oBanusi merona getline() u oneparopa >>
IIPY IIOTOKOBOM BBOJIE JIAHHBIX U3 (haiiia — moamporpamMm kiiacca <ifstream>.

— Ilpunuuns! oOpaiieHus: K sYekaM maMaTu. Aapec nepeMeHHoM. Ykazarenu. CTaTuyeckoe u
IMHAMUYECKOE pacrpenesneHue maMsaTH. OYHKIUU JWHAMHYECKOTO  paclpelesieHus]  MaMATH.
OcBoboxkaenne namsatu. Omeparopsl new u delete. OOpamieHne K nepeMeHHbIM Mo UMeHU" U "Moo
aapecy". Otnuyne ykazaTesst OT JUHAMHUYECKOU MePEMEHHOM.

— Onucanue maccuBa, oOpaleHHe K 3JeMEHTaM MaccuBa MO UHAEKCY. [eHeparop ciydyailHbIX
gucen. Pabota ¢ maccuBamu B nukie. Craruyeckue u auHamuueckue maccuBbl. Dynkiuu calloc(),
malloc() u free(). Anpec maccuBa = ajpec HauaJbHOM sSUEWKH. YKa3aTtenb Ha MaccuB. [lepenaua maccuBa
B ¢yHkuMoo. JlnHaMU4YeCcKue OJHOMEpHbIE U JAByMepHbIe MaccuBbl. OOpallleHue K dJIeMEeHTaM MacCHBa
"anpectcmenienue". JIBymepHbIe CTaTHYECKHE W AMHaAMUYeckue. Tpu crmocoba pa3MelnieHus B MaMATH
IBYMEpHBIX MaccuBOB. OcBoOokaeHre TamsaTH. OOpallieHue K sueiikaM JBYMEPHOTO MacCHBa.

3.3 TeMbl ONIPOCOB HA 3AHATUAX

— Ilonstue wundopmauuu. Ilpenmer wuHpopmaruku. VHPopMalMOHHBIE  MPOILECCHI.
WNupopmaruzamus oOmectBa. Kommbrorepbl. TexHONOrus NpPOEKTUPOBAHUS U OTIAJKU IPOTPAMM.
HNHcTpyMEHTANIBHBIE CpEACTBAa IpOrpaMMupoBaHus. OCHOBHBIE TNPUHIMIBI CO3JaHUS IPOrPAMMHOIO
obecrieuenusi. OCHOBBI TIPOrpaMMHUPOBAHUS Ha sI3bIKE BepXHEro ypoBHs (Ha mpumepe C++). Iporecc
co3naHus mporpammHoro koma. Ormnagka nporpamMm.  TpaccMpoBKa — IPOrpaMMHOIO  KoOAa.
Anroputmudeckue KoHCTpykiuu. Omnepatopsl BbiOopa. [lepeuncngemsiii Tun naHHbIX. Ormneparopsl
nukia. Mcmonb3oBaHue NepeMEeHHbIX Joruyeckoro tuma. Omeparop 0€3yclIOBHOTO —IMepexoaa.
Opranu3zanys Auanora ¢ mojib30BaTeNIeM.

— IlpuHnunel obpamieHus K sdeiikaM namsaTH. Anpec nepeMeHHoH. Ykaszarenu. Ctarndeckoe U
JUHAMMYECKOE paclpeneieHue naMaTd. @OyHKIMM  JIMHAMUYECKOTO  PACIPENEICHMS]  MaMSTH.
OcBoOoxknenne namsatu. Omneparopbl new u delete. OOpamieHne K nepeMeHHbIM "mo WMeHu" U "Mo
anpecy". OTMume ykaszarens oT JUHaMH4YecKoil nmepeMeHHO#. [ToanporpaMmel: mpoueaypsl U QyHKIUH.
Crpykrypa noamnporpammel. @opmaiibHble U (pakTHueckue mnapameTpbl. [lepenadya mapameTpoB B TelO
¢bynkuuu. BrezoB moamporpaMmel. BosBparenue 3HaueHus, omeparop return. O6macTb BUAMMOCTH
IIEPEMEHHOM.

— Omnucanue 1 BBI30B noAnporpammsl. [Iporotun noanporpammsl. Aznpec GyHKIUH, yKa3aTeib
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Ha moanporpammy. OOacTe BUAMMOCTH IEpeMEHHOW. [Jo00anbHBIE M JIOKaJdbHBIC TIEpPEMEHHBIE.
[Teperpy3ka ¢ynkmuii. MaccuBbl - XpaHWJIUINE OMHOTUIHBIX HaHHBIX. OmHOMEpHBIE (BEKTOpa) U
MHOTOMEpHBIE (MaTpuIlbl) MaccuBbl. OMUCAaHUE MACCHBA, OOpAaIleHUE K JIEMEHTaM MacCHBa 10 MHJICKCY.
I'eneparop cnydaitapix yucen. Pabora ¢ MmaccuBamu B nukie. CTaTHYeCKHWE U TMHAMHYECKHE MACCHUBBHI.
@ynxkiun calloc(), malloc() u free(). Anpec maccuBa = agpec Ha4aIbHON SYCHKH. YKa3arellb Ha MAacCHB.
[lepenaua maccuBa B (yHKIUIO. J[MHaMHUYecKWe OJHOMEpHBbIE W JBYMEpHbIE MaccuBBL. OOpaiieHue K
aJIEMEHTaM MaccuBa "ajpectcmenienue.

— JIByMepHbIe cTaTHYeCKUe U JuHamuueckue. Tpu cnocoda pa3MelieHus B NaMsITH JIByMEPHBIX
MaccuBoB. OcBoOoxkaenue mnamsaTd. OOpaimieHue K s4eiikam JByMmepHoro MaccuBa. Pabora c¢
CUMBOJIbHBIMH MaccuBaMu. [10TOkoOBbII BBOA-BBIBOA. JuHamuueckue ctpoku. CTpoku cumBoiioB. CTpoka
— MaccuB CUMBOJIOB. BbIBoj cTpoku Ha skpad. IlocnenHuii sneMeHT CTpOKH. YKazaTelb Ha CTPOKY.
KomupoBanue u cpaBHeHue cTpok. CTaTuueckue U TUHAMHYECKUE CTPOKU. DYHKIUMH TpeoOpa3oBaHUs
CTpOKOBBIX THUIOB JaHHBIX. Daiinosble moacucrembl OC, XpaHeHUE NaHHBIX Ha Jucke. Jleckpumrop
¢aiina B mporpamme. JlocTym K Qaiiiy, COBMECTHBIN AOCTYII, Tpan3akiuuu. dainoBbie onepamuu (CBI3arh,
OTKPBITb, 3aKPbITh, YUTATh, TUCATh, ONPEACTUTH KOHEll). PaboTa ¢ ¢aiinaMu nmpu moMoIu noTokoB BBOja-
BbIBOJIa. bubnmoreka . DaitnoBeie onepanuu. [lonck B daiine.

— Crpykrypel. Onucanue B mporpaMme, JOCTYIl K HOJSM CTPYKTYpbl. PasmelieHue B mamsiTH.
VYkazarenu Ha cTpykrypy. CTaruueckue U JTUHAMUYECKHE MEPEMEHHbIE CTPYKTYpPHOro Tuma. butoBbie
nonist. OOvenuHeHus. CTaTUYecKHEe W JUHAMUYCCKHE TIEPEMEHHBIC CTPYKTYpHOro THMA. [Ipuemsl
MIPOrPaMMHUPOBAHUS MUKPOKOHTPOJIJIEPOB, OuTOBBIE omnepauuu. [lopaszpsaHble JTOrHYECKUE OIEpariyH.
[Topaspsimabie omeparuu casura. OOpamnieHne K paspsjiaM Hpy TOMOINM OWTOBBIX IMOJicl. BBenenue B
noustue "kmacc". Iloms m Meronsl kiacca. Creuudukartopsl AOCTyNa, HCHOIb30BaHHE set- U get-
MeTonoB. KoHCTpykTOp M nectpykrop. Ykazarenb Ha oObeKT kiacca. CTaruuyeckue M AMHAMHUYECKHE
00beKThl Kiacca. KOHCTPYKTOp M NECTPYKTOp AJsi CTaTUYECKUX U JMHAMUYECKUX OOBEKTOB Kilacca.
Otnenenne wuHTepdelica mnporpaMMmbl 0T peanusauuu. [IpyxectBeHHble ¢yHkuuu. Ileperpyska
oneparopoB. HacnenoBanue. Bompockl mHboOpManmoHHON 06€30MacHOCTH. YTpo3bl WHGOPMAIIMOHHBIX
arax. KoMIbroTepHbI€ BUPYCHI.

3.4 TeMbl KOHTPOJIBHBIX padoT (2 cemecTp)

— Kontponsnas pabora Nel. Ilporpamma. Omeparopsl. BBon-BeiBoga, Ilepemennbie. Anpeca.
[Iponiecc co3manust mporpammHoro koxa. Ommagka mporpamM. TpaccupoBka TPOrpaMMHOTO Koja.
AnroputMudeckue KOHCTpykiuu. Omeparopsl BbeiOOpa. [lepeuucnsemslii Tun naHHbX. Ormneparopsl
nukina. VMcnonp3oBaHME TEPEMEHHBIX Jlormdeckoro Tuma. Omeparop 0€3yclOBHOTO —TIepexosa.
Opranuzaiusg auaiora ¢ monb3oBateneM. [IpuHIumBl oOparieHus K sueiikaM mamstH. Anpec
IIEpEMEHHOM. YKa3arenu. Alpec NepeMeHHOM.

— KontponsHas pabora No2. Maccus. OOpaiiieHue K 3JIeMeHTaM MaccuBa. YKa3areib Ha MacCHB.
Anpec + cmemeHue. JluHamMuyeckne MaccHBBl. MacCHBBI - XpAaHWIMILIE OJHOTUIIHBIX JIAHHBIX.
OpHoMepHbIe (BEKTOpa) W MHOTOMEpHBbIE (Marpuilbl) MaccuBbl. OmnucaHMe MaccuBa, OOpalleHHe K
JIeMEHTaM MaccuBa MO HHJIEKCy. [eHepatop ciydaiiHblx uymcen. Pabora ¢ MaccuBamMu B IUKJIE.
Crarnueckue u nuHamuueckue maccuBbl. Oynkiuu calloc(), malloc() u free(). Aapec maccuBa = aapec
HauaJdbHOU sueiiku. Ykazarenb Ha MaccuB. [lepenaua maccrBa B (DyHKITHIO.

3.5 DK3aMeHAMOHHbIE BONPOCHI

— 1. Yro npencrasnser coboit mporpamma Ha sizbike C++? 2. Uto Takoe OMOIMOTEKH U KaK UX
MOJIKJIFOUUTH K cBoer mporpamme? 3. Kak 3amaeTcst mepexon Ha HOBYIO CTPOKY IIPH BBIBOJIE Ha dKpaH? 4.
Kak ucnonb3oBars GyHKIMH MOTOKOBOTO BBO/a-BeiBoAa? 5. Kak B hopmaTHOM crienmdukarope yka3arhb, B
CKOJIBKMX SYeiiKax BBIBOAUTH 4mciio? 6. [[ns yero HykHa cTpoka (hopmarHOU crernuuKaii, Kak oHa
BeIAUT? 7. Kak ucnonb3oBarh (GyHKIMU (GopMaTHOTO BBOAA-BbIBOMA? 8. UTO XpaHUTCS B sSUEHKe
cumBoJbHOTrO TUNa (char)? Kak 310 3HaUeHNEe BHIBOJUTCS HA SKpaH?

— 1. Yro mpexacraBnsier coboii cuMBonbHas crtpoka? 2. Kak HCHONB3ylOTCS CTaHIapTHHIE
¢GbyHKIIME (OPMATHOTO M MOTOKOBOTO BBOJA-BhIBOAA B pabore co crpokamu? 3. Pasmep cCMMBOIBHOTO
MaccuBa M JUTHHA CTPOKHU — 3TO ONHO U To ke? 4. Kak o603Ha4aeTcst KOHEI[ CTPOKH, JUIsl YeTO OH HY>KeH?
5. Kakue omepatopsl W GYHKIMH CIyXarT AJiE OCBOOOXKICHHS MaMSTH, 3aHATOM JUHAMHYECKUM
CUMBOJIbHBIM MaccuBoM? 6. Kak mpousBoguTcsi mprucBanBaHue (KOMUPOBAHKUE) CTPOKOBBIX TIEPEMEHHBIX ?
7. MoXeT i CTpOKa CUMBOJIOB OBITh CTATUYECKON MM TuHamu4deckoit? 8. Kak onpenenuTs KOIMUECTBO
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cuMBOJIOB B MaccuBe? B crpoke? 9. MokHO 5 oOpamarbcss K JIE€MEHTaM CTPOKH IMPH MOMOIIH
orepaTopa «KBaJpaTHbIE CKOOKM», a 10 TEXHOJOTUHU «aapec + cmemerue»? 10. Uto takoe agpec cTpoku?
Kak cpaBHuTh 1Be cTpokoBbIX mnepeMeHHbIX? 11. Kakue ¢yHkumum ciyxar A mepeBoja 4Yucia B
CHUMBOJIBHYIO CTPOKY, Kakue — JUIsl IepeBoJja CUMBOJIBHOM CTPOKM B umciio? YTo Bo3Bpallaercs, eciu
IIEPEBOJL CAEIaTh HE yAAJIOCh?

— 1. Kak ckonupoBarh OAMH MaccuB B Jpyroi? 2. Uto Takoe AMHAMHYECKUN MacCUB, Kak
BbLIENATE 1OJ Hero namste? 3. Kakue omeparopbl M (QYHKUMU HPUMEHSIOTCS A OCBOOOXIEHUS
nuHamuueckoit namsitu? 4. Kak pacnonaratorcst B maMsTH 3JieMeHThl MmaccuBa? 5. UTo Takoe craruueckuit
MAacCHB, KaKH€ eCTh /IBa OCHOBHBIX crioco0a oOpalieHus K aineMeHTaM MaccuBa? 6. MOXHO JIM XpaHUTh B
A4YeKax OJHOMEPHOTO MaccuBa IEepeMEHHbIe pa3HbIX THNOB? 7. Kakue omepatopsl u (QyHKIUU
UCHONB3YIOTCS JUIsl BBIIAENCHHMs MaMATH MOA JuHaMudeckuil maccus? 8. Kak ompenenuTs anpeca
CTaTUYECKOr0 M JUHAMHYECKOTO MAacCHUBOB, IJ€ OHHU XpaHsircs? 9. SBidroTCs 1M 3TH  3alKCcH
WUJIEHTUYHBIMH JUIsl omHOMepHoro MmaccuBa A: &(A[i]) mmm A+i? 10. Kak pasMemiaercs B mamsTh
crarnyeckuid 1ByMepHblii MaccuB? 11. 3agana marpuna NXM, npu Takod pasmepHOcTH N — 3TO 4MCIIO
cTpok uiu ctonbuos? 12. Kak BelgenseTcss namsaTh MOJ MaTpUIly, XPaHSIIYIOCS B BHJIE€ OJHOMEPHOIO
maccuBa? 13. Kak ucnonbs3yercsi BIOKEHHBIH LUK npu padore ¢ marpunamu? 14. Kak oOpamarbcs k
JIEMEHTaM C KOOpPJMHATaMU 1 W j MaTpHIlbl, XpaHAIIEHCS B BHAEC OXHOMEpHoro maccupa? 15. Uem
(aKTHUECKH SABIAIOTCS CTPOKH JIFOOOW — CTaTUYECKOH M AuHamMuudeckoi marpunbl? 16. Kak nepenaercs
B MIOANPOrpaMMy CTaTUUYECKUN JBYMEPHBIN MacCuB?

— 1. Yem omnuuarotcs ormneparopbl BblOOpa oOT omneparopoB Iukia? 2. Kak opraHuzoBarb
OeckoHeunblii uKaA? 3. UTO Takoe «momaroBas TPacCHpPOBKa MPOrpaMMHOro koma»? Jlius dero ona
ucnonb3yercsa? 4. CkoiabKO pa3 BBINOJIHACTCS Omeparop, coiepxaruiics B koHcTpykuuu if ? 5. Kak
YBUJAETh TEKYIIEE 3HAYCHUE IEPEMEHHOW BO BpeMs BBINONHEHUs mnporpammbl? 6. Kak omnpenenurs,
CKOJIBKO a3 OyzieT BBINOJIHEH OIeparop, coaepkauuiica B koHcTpykuuu for? 7. Jlns dero ucnombsyercs
omeparop break? Yro Oyzner, ecnu ero npuMeHUTH B Tene mukina? 8. Uto Takoe cyetunk mukina? Kak ero
ucnonb30Bark B oneparope for? 9. Kakue 3HaueHns MOryT NpuHUMATh JIOTHUECKUe TiepeMeHHble? MoXXHO
o ux 3azasarb uuciamu? Kakoit oObeM mamsaru onu 3aHumaroT? 10. Ckoinbko pa3 BBIIOJIHSETCS
orneparop, coxepamuiicss B koHcTpykuuu if-else ? 11. KakoBbl npaBuiia MCHOIb30BaHUs oOleparopa
MHO)KECTBEHHOTO BBIOOpa switch? [lmst dero HyxkeH Omok default? 12. Uem ornmuaeTcs UIHKI ¢
IpeayciioBUeM OT IMKia ¢ nocrycioBueMm? IlpuBeaure mpumep. 13. B uem ocobeHHOCTH omeparopa
continue? Kax ero mpumensitor? 14. Uro takoe TepHapHas Jiorndeckas onepanusi? KakoBa cemaHTHKa €
npumenenus? 15. Kak ucnonssyercs oneparop break? Uro Oyiet, eciu ero nporycTuTh B OHOM U3 case-
650K0B orieparopa switch?

— 1. Yro Takoe ykazarenb M Ul 4ero OH ucnosb3yercs? 2. Kak y3HaTh 3HaYeHHE NEPEMEHHOM,
eclM M3BecTeH Toibko ee azapec? 3. Kakue neiicTBus BbIMONHsAET oneparop new? 4. Mmeer mm
cTaTuyeckas nepeMeHHas aapec? 5. B ueM pazHuna Mexy TMHaAMUYECKON IEpEMEHHOM U yKa3aTelleM Ha
Hee? 6. Kakoe 3HaueHue BosBpamaroT ¢yHkuumu malloc u calloc npu Beigenenun namstu? 7. Kak
MOJTy4uTh azipec nepemeHHoi? 8. Kakoe uMmsi MOXXKHO 3a7aTh AMHaMHUYeCKoW mepeMmeHHoi? 9. Uro takoe
anpec nepemennoi? 10. Kakue nsath neHcTBUIA MPOUCXOAAT IPU BbLAETICHNUN namaTu GyHKIusmMu malloc,
calloc? 11. Kakoit pazmep 3aHumaeT repeMeHHas-ykazarenb? 12. Uto Takoe AuHaMudeckas epeMeHHasl,
YeM OHa OTJIMYaeTcs oT craruueckoi? 13. B kakom cityuae HY»HO MoJyib30Barhes oneparopoM delete, a B
KakoM — QyHkuuen free( ) 11 ocBoOOXKIEHUS TaMsITH?

— 1. Kak npoucxoaurt BbI30B NOANPOrpaMMBbl U BO3BpalleHue U3 Hee B s3blke CH+7? 2. [louemy
HeNb3s W3MEHUTh MEPEMEHHbIE BbI3bIBAIOIIEH (DYHKIUU, MepeaaBacMble B BBI3bIBAEMYIO MOANPOTrPAMMY
no 3HaueHuto? 3. Yto Takoe neperpyska ¢pyHkuuii? CocraBbTe MpuMep neperpykeHHoi gpyHkuu. 4. Kak
peanu3oBaHa Tiepenadya 3HAYCHUW TIEPEMEHHBIX BBI3BIBAIONICH (YHKIIMM B TEJIO BBI3BIBAEMOM
MIOANPOrpaMMBbl MO yKazaremto? M3MeHsercs M 3HaueHue ykasarens npu 3toM? 5. Urto Takoe Touka
BO3Bpara u3 QyHKIMH, r1e oHa HaxonuTcsa? 6. Kak nepenars ¢aktudyeckue napameTpbl B MOANPOrpaMMy
1o ccpuike? M3MeHsATCs M MX 3HA4eHWs B BbI3bIBarOIIed mporpamme? 7. Jlig 4ero Hy)KHa KOMaHJa
return? Kakol TMn JaHHBIX T0JKHA UMETh IOAIPOrpaMMa, He BO3BpAILaloias HUKAKOro 3HaYEeHU?

— 1. Yrto Takoe TekcToBbI (aitn? OnuiuTe MOCIeA0BaTeNbHOCTh 3allUCH CTPOKU B (haiin
MOTOKOBBIM crtocoboMm. 2. Uto mpenctapistoT coboit daiinosbie nepemennslie Tuna FILE u3 oubmnorexu
<stdio.h> xak ¢ HumMu padorars? Kakoe um mpucBauBaercs 3HaueHue? 3. C TOYKM 3peHUS MEXaHH3Ma
pasMelleHHs ABOMYHBIX TaHHBIX B MaMATH KOMIbIOTEpa UMEIOTCS JIM OCOOEHHOCTH XpaHeHus (aiiioB
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pasnuyHoro Ha3HaueHus? 4. OnuuIMTe JOTUKY MOCIEI0BATEILHOCTH YTEHHSI OT/ICIILHOTO CII0Ba U3 (aiina
st painoBeix nepeMeHHbIX (FILE) n3 6mbnmorexkn <stdio.h>. 5. Uto mpencraBistoT co0oil 0OBEKTHI
¢aitnoBoro BBoma-BeIBoAa <ifstream> u <ofstream> u3 6ubnmoreku <iostream>? Kak ¢ Humu paborars?
6. OnumuTe Mocie0BaTeIbHOCTD 3aMMCH Yncia B ¢ailn popMaTHBIM CIOCOOOM, UCTIOJB3Ys TEPEMEHHbIE
tuna FILE u3 6ubnuoreku <stdio.h>. 7. B uem pa3nuna ucmnonb3oBanus Meroa getline() u orneparopa >>
IIpH MIOTOKOBOM BBOJI€ IaHHBIX U3 (haiiia — moAmporpamm kiacca <ifstream>.

— 1. Bo3MOXHO JIM B NOJSAX CTPYKTYpbl pa3Mellarh JaHHble pa3auuHbix TUnoB? 2. Kak
BBIJICJIACTCS MAMATh MOJ] AMHAMUYECKYIO IEPEMEHHYI0 CTPYKTYpPHOTO TUIa, Kak ocBoOoxmaercs? 3. Kak
pa3MenalTcsl B NMEPEMEHHON CTPYKTYPHOIO THIA SYEUKU Mojend CTpyKTypbl? 4. Kak ocylecTBiseTcs
oOpalieHne K MoJisiM CTaTU4eCKOW nmepeMeHHON cTpykrypHoro tuna? 5. Uto Takoe oObeauHeHue (union),
KaK pa3MeIaloTCs MOoJis B IEPEMEHHBIX TAKOTO TUIA JaHHBIX? 6. UTo Takoe yKa3aTellb Ha CTPYKTYPY, Kak
C HUM paboTaTh, Kak OOpamaThCsi K MOJSIM CTPYKTYPHOH IMEpEeMEHHOH «mo aapecy?» 7. MoxHO nH
YKa3bIBaTh, CKOJIBKO OUT BBIIEIATH MOJ Kaxkaoe mose cTpykTypbl? 8. Kak ocymiecTBisercs oOpaiieHue K
IOJIIM IMHAMUYECKOW IepeMeHHOM cTpykrypHoro tumna? 9. Kak mnepemaercs B moamnporpammy
CTaTU4ecKasi IepeMeHHas CTPYKTypHOTro Tumna?

— 1. Kak 3amporpamMmupoBaTh NMOOUTHOE OOpalieHHe K MEepeMEHHBIM Ienbix TUmoB. 2. Kak
pabotaeT nBoMYHast MOOUTHAS onepanus & «W», 9TO MOMYyYUTCS B pe3yabrare BbruucieHus 23&1267 3.
Kak pa3memarorcs B mamsaTu moyis nepeMeHHoi tuma union? 4. Kak paboraer nBonyHass MOOWUTHAS
Olepanusl | «Miau», YTO TONYYUTCS B pesynbrare BbrumcieHus 23|112? 5. Kak paGoraer nBowmyHas
noOUTHasE omepanus " «HMCKIIOYAroIiee WIny», 4TO Mody4duTcs B pesyasrare 10371127 6. O0benuHeHue
comepkut Tpu mons unsigned short X, double Z u char Y, kakoii pa3mep Oyaer 3aHMMAarb repeMeHHast
storo tuna? 7. Kak paboraet moOutHasi onepanus «CABUI», YTO MOIYYUTCS B pe3ynbrare 23>>2? 8. Yto
Takoe OUTOBBIE MOJIS U KaK C HUMHU paboTarh?

3.6 TeMbl KOHTPOJIBHBIX padoT (3 cemecTp)

— Konrtponsnas pabora Ne3. CrpokoBbeie Tumbl naHHbIX. CTpoka kak MaccuB. CTpoka Kak
ykazarenb. JluHamuueckue crpoku. Pabora ¢ cUMBOJIBHBIMM MaccuBaMu. [IOTOKOBBIM BBOA-BBIBOI.
Junamuueckue ctpoku. CTpoka — MacCMB CUMBOJIOB. BbIBog cTpoku Ha 3kpad. [locrnegHuii snemeHt
CTPOKH. YKazareib Ha cTpoky. KonupoBanue u cpaBHeHHE CTPOK. CTaTUYECKHE U TUHAMHUYECKHE CTPOKHU.
OyHKIMH TPeoOpa30BaHusl CTPOKOBBIX THUIIOB JaHHBIX.

— Konrponpnas pabora Ne4. CrpykTypupoBaHHbBIE JaHHbIE. YKa3areilb Ha CTPYKTYpY.
Junamuueckue cTpykrypbl. O0benunenue, outoeie nosisa. CTpykrypbl. Onucanue B mporpamme, J0CTYIT
K TOJSIM CTPYKTYphl. Pa3smelienne B maMmsTu. YKas3arenu Ha CTpykTypy. CraTnueckue U AMHAMHUYECKHE
[IEpEMEHHbIE CTPYKTypHOro Tuna. buroBeie mnons. OObeauHenus. IlpueMbl mnporpaMMupoBaHUS
MHUKPOKOHTpPOJIJIEpoB, OuTOBBIe omnepauuu. llopaspsanble norumdeckue omnepauuu. IlopaspsaHbie
omnepainuu casura. OOpalleHue K pa3psaam MNpu IOMOIIY OUTOBBIX MOJIEH.

3.7 Tembl 1a00paTOpHBIX padoT

— Hayuurtbes co3naBarth HOANPOrpaMMBbl U BBI3BIBATH MX U3 Tella OCHOBHOHM (PyHKIMHU. OCBOUTH
IpUMEHEHHE oleparopa return, BO3Bpallaroero 3Hadenne pyHkuuu. Hayuntecs nepenaBars nmapaMmeTpsl
B (YHKIUIO UM KOPPEKTHO BO3BpAalaTh 3HAYEHMs] — PE3YJIbTaTbl BBIYMCIECHUN U3 (yHKIUH. OCBOUTH
nepeaady rnapaMmerpoB B (YHKLHMIO MO 3HAUEHHIO, IO CChUIKE M IO yka3arento. HayduTecs co3maBarh
MPOTOTUNBl  (YHKUMHA, OCBOUTH meperpy3ky ¢yHkiuil. M3yunts ¢yHkiun Oubnmuorexku math.h.
Hayuutbcs moib30BaTbesl CpeicTBaMU MOIIArOBOM TPAaCCUPOBKM KOZAA M NMPOCMOTPA TEKYILIMX 3HAYCHHUU
nepeMmeHHbIX. KonTpomnbHas padora Nel. IIporpamma. Oneparopsl. BBoa-BsiBon, [lepemennsie. Anpeca.

— Hayuutbesa pabotars ¢ ¢GailloBBIMH EPEMEHHBIMH MOCPEICTBAOM MOANPOrpaMM OUOIMOTEK
fstream.h u stdio.h. 3akpenuTs HaBbIKM PabOTHI cO cTpokamu. HayunTbes OTKpBIBaTh (hailiibl uis 3amucu
W YTEHHUs, CO3/laBaTh M YHUUYTOXaTh (Daisbl, ompenensaTh KoHer ¢aiinma. OrnepanmoHHas CHCTEMA.
daiinoBblie TaOIUIIBL. DIeMEHTH HHPOPMAIIMOHHON 0€30MacHOCTH.

— OcBouth yMeHHE padoTarh ¢ paspsgamu B Oaiite. HayduThcs M3MEHSITH MPOU3BOJIBHEIN OUT B
OaiiTe, HE MEHAS OCTaJIbHBIX. BHIBOIUTH Ha dKpaH JABOWYHBIA KOJ MEPEMEHHON MPOU3BOJIBHOIO THIIA.
[ToBbicUTh TOHMMaHUE NpeoOpa3oBaHMil JBoMYHOTrO (opmara. IIpuMeHATH omepanuu MOPa3psSIHOTO
C/IBHTa U IMOpa3psIHbIE JIOTMUECKHUE OINepalii, a TaKKe IpU MOMOIIU CTPYKTYp 00beAMHEeHHe (union) 1
ourosble mois. KonrponbHas paGora Ned. CTpyKTypHpOBaHHBIE TaHHbBIE. YKa3aTellb Ha CTPYKTYDY.
Junamuueckue cTpykTypbl. OObeuHEHNE, OUTOBBIE MOJIS.
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— Hayunrtbes co3naBaTh MAacCUBBI, BBIICIATH MaMATh MOJ AJIEMEHTHl MacCHUBa M MHULIMUPOBATh
X 3HaueHUsMH. HayuuThcsi oOpamarbcst K 3J€MEHTaM MacCHBOB KaK IPH IOMOIIM OIeparopa
UMs[UHACKC]|, TaK U MOCPEACTBOM METONUKH *(ampectcmenienre). OCBOUThH MOHATHUS: aIpeCc MAcCHBa,
aZpec 2JEMEHTAa MacCcuBa, CMEIIEHUE, HMHIAEKC. OCBOMTH IOIIArOBYK0 TPACCHUPOBKY IPOTPAMMBI C
MaccHBaMH, HAyuYUThCS OTpaXkaTb B OKHE watch aneMeHThl MaccuBa U UX ajapeca. HayunTbes nepenaBarh
MaccuB B (DYHKIIHIO.

— OcBoutb cI0cOO AMHAMUYECKOTO 3aXBaTa U OCBOOOXKACHUS MaMSTH O] ABYMEPHbBIE MAaCCUBBI
JaHHBIX (MaTpUIBI) — MPU MOMOIIM oreparopa new Hu mocpeacrsoMm ¢ynkuuii malloc( ) u calloc( ).
[ToBTOpPUTH TOHSATHS, ONEpalM MU 3aKPENUTh YMEHUS M HaBBIKM MaTpU4HON anreOpbl. YACHUTH
MPAKTHYECKYIO Pa3HUILY M CXOACTBO B si3bike C++ MOHSATUI «MacCUB» U «yKa3arenby. [I0BBICUTh HaBBIKU
OTJIaJIKU IpOrpaMMHOro Koaa Ha C++, TpacCUpOBKU MPOTpaMMbl U TPOCMOTPa 3HAUYCHUI [TEPEMEHHBIX B
okne Watch. KontponpHas pabora No2. MaccuB. OOpameHne K 2JIEeMEHTaM MacCHBa. YKasareib Ha
MaccuB. Anipec + cMmelleHue. JJuHaMuueckue MacCuBbI.

— Hayuutbcs paborate co crpokamu. OCBOUTH CHOCOO JMHAMHUYECKOTO 3axBara U
OCBOOOXKIICHHS TMaMATH II0OJ CHMBOJIbHBIE MAacCCHUBBI. YACHUTHb PA3HUILy MEXIY MOHSATHIMH «pa3Mep
MaccuBa CHMBOJIOB» U <«JUIMHA CTPOKH» Ipu nomomu ¢yHkiuil sizeof u strlen. OcBouth QyHKIUU
oubmuorexkn «string.h». Hayunurcs nepeBOAWTH 4YHCIOBBIE JAHHBIE B CTPOKOBBIE U 0OpaTHO.
OmneparnmonHas cucrema. Paitnossie Tabmuiel. O6pamenne k odbopymoBanuo I1K. BIOS. Setup BIOS.

JpaiiBepsl.

4 MeTronn4yeckue MaTepuaJibl
Jns obGecnieuenus mpoiecca oOydeHHs] U pelIeHus 3a7ad 00ydeHHUs! HCIONB3YIOTCS CIEIYIOIIHe
MaTepHuaIbl:
— METOAMYECKHE MaTepuasbl, ONpEACIAIoNMe MPOLEAypbl OLEHUBAHUS 3HAaHUN, YMEHUH,
HAaBBIKOB U (WJIM) OMbBITA ACSITENBHOCTH, XapaKTEPU3YIOIIUX ATambl (OP-MUPOBAHUS KOMIIETECHLUH,
cortacHo 1. 12 paGodeild mporpaMMel.

4.1. OcHoBHas JuTEparypa
1. Muxanpuenko Cepreii I'ennagpeBud HMudopmannonHoe oOecrieueHue 3aqad pacyera U
MIPOCKTHPOBAHUS deKTprueckux cxem: MoHorp. / C. I Muxanpaenko. — Tomck: M3a-Bo Tomck. roc. yH-
Ta CUCTEM YIIp. U paano’nekTpoHuku, 2016. — 200 c. : wi., Tabn. — bubnuorp.: c. 192. [DnekrpoHHbIit
pecypc]. - http://ie.tusur.ru/docs/msg/io.rar

4.2. lonoTHUTeIbHAS JUTepaTypa

1. Hudopmaruka. bazossiit kypc: YueOnuk ans By3oB / C. B. Cumonosuu [u ap.] ; pen. C. B.
CumonoBwu. — 2-¢ u3n. — CII06. : [Turtep, 2007. — 639 c. (Hammuue B 6udmuoreke TYCVYP - 57 3k3.)

2. KoMmnbloTepHbIE TEXHOJIOTMH B HayKe, 00pa30BaHUM M MPOM3BOJCTBE 3IEKTPOHHON TEXHUKH /
Kpyunaun B.B., TanoBunkuii FO.H., Xomuu C.JI. — Tomck, 2012. — 154 c. [OnexTpoHHbIN pecypc]| -
Pexxum noctyna: http://edu.tusur.ru/training/publications/967, cBoOOHBII.

3. CamukaeB, lOpuii PadasnpeBuu. KommpioTepHOE MOIEIMPOBAaHHE H TPOCKTHPOBAHUE
[OnexrponHslii pecype] : yuebHoe nmocobue / FO. P. Canukae; ToMckuii rocynapcTBeHHbIH YHUBEPCUTET
CHCTEM YIPAaBJICHUS U PAJTHOICKTPOHUKH. — DJICKTPOH. TEKCTOBBIE JaH. — Tomck: [0. u.], 2012. — on-line,
94 c¢. [Dnektponnsiii pecypc] - Pexum mgocrtyma: http://edu.tusur.ru/training/publications/2548,
CBOOOIHBIN.

4.3. O0s13aTesIbHbIC Y4eOHO-METOAUYECKHE 0CO0Us

1. Muxanpuenko C.I. Wndpopmanmonnsie texHonoruu. Yactes 1. IlorpammupoBanue na C++
[DnexTpoHHBIH pecypc]: PykoBoACTBO Mo opraHu3aluu caMocToATelnbHOUW padoTel cryaeHtoB / C. I.
MuxanbueHko; TOMCK. TOC. YH-T CHCT. yIp. U pPaauodeKTpoHHkH, Kadenpa mnpoMblnuieHHOR
anekTponuku — Tomck: TYCVYP, 2015. — 164 c. : un., tabn., npwi. — bubmuorp.: c. 162. [DnekTpoHHBIHA
pecypc]. - http://ie.tusur.ru/docs/msg/it_1.rar

2. Muxanmpuenko C.I. Huadopmammonnsie TexHonormu. Yacte 2. IIpodeccronanbHbe
MaTeMaTH4YECKUE MAKETbl [DIEKTPOHHBIM pecypc]: PyKoBOACTBO IO OpraHM3aluu CaMOCTOATEIbHOU
pa6otsr crynenToB / C. I. Muxansuenko; ToMCK. TOC. YH-T CHCT. ynp. U paauodiekrponuku, Kadenpa
NPOMBIIIIEHHOH AnekTpoHukd — Tomck: TYCVYP, 2015. — 128 c. : wi., Tabmn., npui. — bubmmorp.: ¢. 97.
[Dnexrponnsii pecypc]. - http://ie.tusur.ru/docs/msg/it_2.rar

CornacosaHa Ha noprane Ne 13513 32



3. Muxansuenko C. I. TlpodeccuonanpHble MaTeMaTHuecKue MakeThl. JlabopaTopHbIii
npaktukyM / C. I. MuxanpueHko; TOMCKHMI TOCYIapCTBEHHBIM YHHBEPCHTET CHUCTEM YIPABJICHHS W
panuosnexkrponuku, Kadpenpa npomsinuieHHo# snexrponuku — Tomck: TYCVYP, 2017. — 84 c.: ni., Tabam.,
npui. — bubmumorp.: ¢. 65. [DaekrponHsIii pecypc]. - http://ie.tusur.ru/docs/msg/pmp.rar

4. Muxansuenko C. I IlpodeccnonanbHbple MaTeMaTH4eCKHE MAaKeThl. Y4eOHO-METOANYECKOE
nmocobue 1o mnpoBeAcHUIO NpakTudyeckux pador / C. I. MuxansueHko; ToMCKui TocymapCTBEHHBIN
YHHUBEPCHUTET CHCTEM YIPABICHUS W PaanO3IeKTpoHUKH, Kadenpa NpOMBINUIEHHOW 31EKTPOHUKU —
Tomck: TYCVYP, 2017. — 86 c. : wir., Tabm., npwi. — bubnuorp.: c. 72. [DnekTpoHHBIH pecypc]. -
http://ie.tusur.ru/docs/msg/pmp.rar

4.4. ba3pl 1aHHBIX, HHPOPMAIIMOHHO CIIPABOYHbIE U MOUCKOBbIE CHCTEMBI

1. Mathematica. Cucrema KoMIbOTepHOH anreOpel kKommanuu  Wolfram  Research.
Odunmanpaplii  caiit kommanuu  Wolfram Research http://www.wolfram.com. Cnoco06 npocryma:
http://www.wolfram.com/mathematica/.

2. Maple. IlporpammHBIii TakeT KOMIBIOTEpHOM anreOpel kommanuu Waterloo Maple Inc.
OdunmanbHbIN CaWT: http://www.maplesoft.com/. Cnoco6 JOCTYyTIa:
http://www.maplesoft.com/products/Maple/index.aspx.

3. MatLab. Ilaker mareMaTH4eCKMX M WHXCHEPHBIX BbIUMCICHUN. OdQuIuanpHbIA CcalT
KOMIIaHUU-Pa3paboTYNKa MathWorks http://www.mathworks.com/. Crioco6 J0CTyna:
http://www.mathworks.com/products/matlab/.

4. MathCad. Cucrema KOMIBIOTEPHBIX BbIUUCICHHA. OQUIMATBHBIA CAaT KOMIIAHHH-
pazpaboTunka Mathsoft http://www.mathsoft.com/, B COCTaBe PTC Community
http://communities.ptc.com. Crioco6 JOCTYyTIA: http://www.mathcad.com/,
http://communities.ptc.com/community/mathcad
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