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rpotoxos Ne oT & » 20 1

JIMCT COTTIACOBAHMH
PaGouast 1mporpamMma coctagieHa ¢ yderoMm TpedopaHuit DegepanbHoro locynapcTBeHHOTO
00pa3oBare/ibHOr0  CTapgapra Beiciero npodeccuonansuoro obpaszopanust (GPI'OC BO) tpernero
MOKOJIEHHS! 10 HAMIPABJICHHIO MTOATOTOBKH (crnennanbHocTH) 11.03.04 DiexTpoHHKa H HAHOIIEKTPOHHUKA,
yreepiaensoro 12.03.2015 n. Ne 218,
paccMoTpeHa ¥ yTBepIK/eHa Ha sacenanny kadeapst «30» uons 2016 r., mporoxon Ne 40.
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1. ,[Ie.rl HOE 3a0a4 XCI I

1.1, Henn nuenunmmab

I..ICJ'IHO npenojaBanus JMCHIUIAHDBI ((MH(I)OPZMZ'(],IZI'I/I()HIH}Z)IC TEXHOJIOMIN» ABJISICTCH H3YUCHUC OCHOB
COBPEMECHHBIX CIOCOO0B 00paGorku mHPOPMAIMKY ¢ HCHONB30BAHUEM CPEJCTB  BBIUHCIUTCILHOMN
TEXHHUKH, 73HAKOMCTBO C TIOMY/SIPHBIMIA TPOTPAMMHBIMH  IPOJAYKTaMH, MPHMEHSIEMBIMH KaK B
HHXCHEPHBIX pacyerax, Tak B OQUCHBIX TeXHOJOTHSIX.

1.2. 3amaun HuCHMIIMHBE

Sanaun H3ydeHust JucupIuiaabl « MropMamorHbe TEXHOIOTHIY COCTOIT B [TOCIEOBATENEHOM
OCBOCHMH MaTeprasla 10 OCHOBAM BBIYUCIMTEIBLHON TEXHUKH U [0 €€ IIPUMEHEHHUIO B PEHICHUN YUeOHBIX
H HCCIENOBATENBCKUX 3ajad. B xome wiyueHws auciuiumubl «AHopManmoHHble TEXHOIOTHH»
CTY/IEHThI 3HAKOMSITCS © YCTPORCTBOM, HIPUHUMIIAME paboThl KOMITHIOTEPA, MOIYUAOT IIPEACTaBICHHE 0
CHCTEMHOM U IPHKNAIHOM IIPOrPaAMMHOM 00CCIICUCHUH, OBNIAJICBAIOT HABBIKAMH IPAKTHYCCKOH paboThI ¢
xomronenTaMu  MS  Office. K 3amauam  OCBOEHMS JMCIMIUIMHBI OTHOCHUTCS H3YYEHHE TIaKeTa
maremarnueckux pacueroB MathCAD n ocHOB riporpamMMupoBanms Ha sizbike CH++.;

2. Meero puenmunuinub B crpykrype QOII

Hucunmmea  «Ardopmanmonnsie  Texuonoruw» (b1.5.4) orwocures k  6a3oBoit  wacTH
NpoheCcCHOHANBHOIO IUKNIA 00S3aTENEHBIX JUCIMTILIH,

Hocnegyiomumn pucnumiuramu  spisiotes: Cxemorexuuka, [IporpamMMmupoBanne M OTIaiKa
MHKPOKOHTPOJLIEPOB, MHKpoOIIpoLieccoprble YyCTPORCTBA M CHCTEMBI, MaTreMaTHYecKoe MOJENIPOBaHIEe
¥ 1porpamMMupoBanie, OnepanroHHbIe CHCTeMbI, METoIbl aHaIH3a B PAaCcUeTa SNEKTPOHHBIX CXEM,

3. TpeGobanma K pe3yIbTATAM OCBOCHHS M CIANTHHbY

Iporniecc n3yueHns TUCIATIMHBI HAIPABJICH Ha GOPMUPOBAHIE CIENYIOMNX KOMITCTEHITHN;

~  OIIK-6 cnocobHOCTE 0CYIECTBIITh MTOUCK, XpaHerue, 00paboTKy U aHaIH3 HH(OPMAIHH U3
PA3IMYHBIX HCTOUHHMKOB M 0a3 JaHHBIX, TPEACTABIATH ee B TpedyemMoMm Qopmare ¢ HCIOIB30BAHHEM
HH(OPMALTMOHHEIX, KOMITBIOTEPHBIX U CETEBBIX TEXHOJIOTHI;

—  OIK-7 crnocobHOCTBIO YYNUTBIBATE COBPEMEHHBIC TEHICHIMM Pa3sBHTHS HICKTPOHUKM,
U3MEPUTETbHOH W BBIYMCIMTENLHON  TEXHHKM, HHOOPMALMOHHBIX  TEXHOJOIHH B CBoei
Ipo(eCCUOHANBHOMN AEATETLHOCTH,

~  OlIK-9 cnoco0GHOCTHIO MCHONB30BaTh HABBIKH PalOTHI ¢ KOMITBIOTEPOM, BIAJECTH METOIMAMU
HHOOPMALIMOHHBIX TEXHOIOTHIT, COGIIONATH OCHOBHBIE TpeGoBanms HHGOPMALMOHHON OE30TIaCHOCTH;

B pesynvrare n3yueHus QUCIMIDIMHBI CTYACHT HOIDKEH:

~  3HATh [PUHOMOBL PAbOTHI TIEPCOHATBHBIX KOMITBIOTEPOB, HICOJOTHIO COBPEMEHHBIX
OIEPAIMOHHBIX CHCTEM, OCHOBHBIE METO/IBI Pa3padOTKH AJINOPHTMOB H TIPOTPAMM, ITPONECC KOMITHIISIIIHU
H CO3JaHMs IPOrpaAMMHOIO IIPOIYKTA, COCOOB! PA3MEICHUS B ITAMSITH KOMIBIOTEpA CTPYKTYP HAHHBIX,
UCTIONL3YEMBIX JUIS IIPEICTABICHUS THIOBBIX HH()OPMAIMOHHBIX OOBEKTOB M OOpAIICHHs K HHM,
THIOBBIE AITOPATMBL 06pabOTKY JAHHBIX, TIPHHIMIBL MCIOIB30BAHMS TIPUKIANHBIX MaTeMaTHUeCKUX
IIaKCTOR.

-~  YMeTh JaBaTh CTPATEIHYECKYIO OLECHKY pelnacMoi TeXHUYeCKOl 3a1aun, 0CHOBLIBAIOIYIOCS
Ha TOHUMAHMM M SICHOM INPEJCTaBICHUN HeNeH MCCuenoBaHui n abCTpardpoBaHUH OT IHabIOHOB U
arOPUTMOB TIOMCKA DEINCHUH, pemmare 3afauf o0pabOTKH JAHHBIX C TIOMOIIBIO COBPEMEHHBIX
WHCTPYMEHTAIBHEIX  CPEICTB  KoHeunoro nons3osarens (MatCAD); cosparars, ornaxwsark #
TECTUPOBATD MPOrPaMMBI Ha IIATHOPMEHHOHE3aBHCAMOM SI3bIKE BHICOKOro yposHst (C-++); npencrapisTs
pesynbTarel HeclieoBanni B ynotuom dopmare (MsOffice).

—  BJaAeTH NHCTPYMEHTaMHU CO3JAHHSA COBPEMEHHBIX HPOTPAMMHBIX IIPOIXYKTOB ~ OTIANOUHBIMH
Cpe/laMy BBICOKOTO YPOBHS, HABBIKAMHM HANHCAHUSA, TECTUPOBAHUA H OTIAAKH NPOrPAMMHBIX CPEICTB;
HABBIKAMHU TTOCTAHOBKM HAYYHO-TEXHUYECKMX 33ja4, BHIOOpa METOJOB MX PEIUCHUS, TOIYUCHHS M
IPETOCTABNICHH PE3YILTATOBR, AHTEPIPETALUH U aHATIN3A TTOMYICHHBIX AaHHBIX.
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4. O6beM TUCHMILINHBLL H BUALI y4eOHol padornl

OO1mas TpyRoeMKOCTh JUCIUILIMHBL COCTARISIET § 3a4eTHBIX SMHHUIE! B IIpe/IcTaBlieHa B Tabnuue 4.1.
Tabnmua 4.1 — TpynoeMKoCTs HUCHAIUIAHDI

Ne Busr yuebrOM pesrenbHOCTH 1 cemecrp 2 cemectp Beero Epraunns:

1. Jlexuuu 26 26 52 4acoB

2. Ilpaxtuueckue 3aHsTUS 18 18 36 4acon

3. JlaGopaTopHble 3aHITH 16 16 32 JacOB

4. Bcero aynuTopHBIX 3aHATHI 60 60 120 HacoB

‘5. V3 HuX B HHTepaKTURHOH Gopme 12 ' 12 L 24 acoB

6. Camocrosrensuas pabora 48 48 96 YACOB

7. | Bcero (6e3 ax3amena) 108 108 216 YacoB

8. Tlogroroeka u cuavua dK3amMeHa 36 36 72 JacoB ;

9.  OO6urast TPYIOEMKOCTE 156 156 312 JacoB »

4 4 8 3.E |
5. Copepxanpe QUCHMTLIHHLI
5.1. Paszjenny JUCHBIINHLL M BU/ILI 3AHATHH
Pazensl JUCHHANIMHABL 1 BUIBI 3a8 T puseienb B Tabnuie 5.1,
Tabmuua 5.1 — Pasnessl JUCLUITIAHEL B BUIbLL 3aHATUN
Camocr | Beero
. [paxru | Jlabopa , .
o I o P L osirens- | wacos | Dopmupyembie
Haspannsg pazjenor aucrpnuaasl | Jlekumn | yeckne | TopHsie AR
No Hast (6ez | xommereHuHH
= 3AHITUA | padoOTHI _
pabora | 9K3.)

1. Cpencrpa o6paborin 6 8 0 11 25 OITK-6,

uHpOPMALMOHHBIX pecypcor. [lomsTue OIIK-7,
‘anroput™a. OfpamieHue K JaHHbIM. OIIK-9

AJIrOpUTMHYECKUE KOHCTPYKIIH. Biok-
cxeMbl. OnepaTopsl. ;

9. O630p BEMHCIHTENHHEIX 6 2 4 9 21 OIIK-6,

maremarnuecknx rnaxeror. Ipunuunel OIK-7,

obpatenus K s9eitkaM mamsaTi. AJpec OI'1K-9
nepeMeHHot. Ykaszaresu.

3. HognporpamMMsr: 3aroyoBoK, OnucaHue, 4 2 4 8 18 OI1K-6,
peajdsanus aNropuTMa, BeI30B OIIK-7,
ITOINPOrPaMMBl, TIepeada napaMeTpon OITK-9

. !B TENno PYyHKIUY.

4. ‘Maccuppl. Craruyeckue u 6 2 8 13 29 OIIK-6,
JUHAMIYEeCKUE O0BEKThI, a7peCariys. OIlK-7,
OnHomepHBIE W IBYMEPHBIC MACCHBBI. OIIK-9

'35, BosmoxumocTn npejacrasnenus 4 4 0 6 14 OITK-6,
uapopmanun. Tumsr ¢aiiiosoro OI1K-7,
XpaHEeHus!, paciupeHust gpaiiios. OITK-9
CrannapTHbie MOAIPOrpaMMbl
o0Opabotku manueix. MsOffice.

6. Pabora ¢ CHMBONBHLIMU MACCHUBAMU. 4 4 0 6 14 OTIK-6,
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[ToToxoBEI BBOA-BBIBO/L. OITK-7,
JuHamuveckue Crpoku. OITK-9
7. daitnosas cucrema. Ilporpammuasn 6 4 4 11 25 OIIK-6,
peauzauus. eckpunrop daiina. OITK-7,
OIIK-9
8. CTpyKTYpHpOBaHHbIE THITHI JAHHBIX, 6 2 8 15 31 OT1IK-6,
Ourosbie oy, oObequuenus. [Tpuemer OIIK-7,
IIPOrPaMMHUPOBAHUS OIK-9
 MHKPOKOHTPOJIEPOB, OUTOBEIE
" onepanu,
19, Tlonsitre xknacca. Ions u MeTo (61 6 4 4 11 25 OlTK-6,
’ kiacca. Crieuupuxarops! 10CTYA. OI1K-7,
Craruueckue U AMHAMUYECKAE OIIK-9
00BEKTHl KITacca.
10.  Hocryn k panneiM. Madopmaimonras 4 4 0 6 14 OI1K-6.
6e301acHOCTh. OI1K-7,
OITK-9
Hroro 52 36 32 96 216
5.2. Copepxanue pasie/ioB JHCHMTUIHHbLI (110 JeKIHAM)
Coneprkanue pazJesioB JMCLMIUIHNHE (Y10 JICKLHAM) IIPABEXEHO B Tadsmue 5.2.
Tabnnua 5.2 - Conepikanue pas3/ieNioB JMCIHAUIMH (10 JTOKIHAIM)
o Toyoe Dopmupye
Conepaanue pasaeinoB JUCUUIIIAHDI by MBIE
-+ Ne~ Haspanus paznenos : MKOCTb
IO JIEKIIASIM N KOMTIETEHI
(uac.) o
nu
1 cemectp
1. |Cpenctsa 00paboTkm [ousarne undopmarmu. Ilpenmer 2 OIIK-6,
' VH(POPMALIMOHHEBIX PECYPCOB. uadopmaruxy. Uupopmalionabe OITK-7
Houstue anroputma. Obpainenue k| mpoueccsl. Madopmarusanus
JAHHBIM. AJTOPUTMHYECKHE obmecta. Komnbrotepsl. Texuonorus
KOHCTPYKUME. BIOK-CXeMBbl. [IPOCKTUPOBAHUS ¥ OTIIAAKHE HPOTPAMM.
Omneparopk!. HucTpymerTampabe CpeacTBa
mporpaMMupoBanns. OCHOBHBIE
NPUALMITBL CO3MAHUS ITPOTPAMMHOI0
obecnieuenus. OCHOBBI
IIPOTPAMMHUPOBAHHUS Ha SI3BIKE BEPXHETO
ypogHs (Ha npumepe C++). Hpoiece
CO3JIAHHS IPOrPaMMHOIO KOJIA.
Otnagxa nporpamm. TpaccupoBka
[IPOrpaMMHOT0 KO/,
2. |Cpencrra o6paborTn Crpykrypa nporpammbl. CTangapTHBIE 2 OIK-7,
HHPOPMAIIHOHHBIX PECYPCOB. THITBL JTaHHBX. JIBowHnbiil Gopmar OT1K-9

JAHHBIM. AJITOPUTMHUUECKHE
KOHCTPYKUMH. BIIOK-CXxeMBl.
Omneparopsl.

Houstue anropurma. Obpaienue K
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XPaHECHUs JaHHbIX. XPaHCHHE 1
UCIIOJIF30BAHUE YNCEI C TUIaBaOIIeH
TOUKOM (MaHTHCCa, CTEIEeHB, 3HAK).
BerapenmrensHas NOrpermHocTh 1
[OrPENIHOCTD NPEACTABICHUS JaHHBIX
¢ TOYKHM 3PEHUS PazpsaHOCTH
rpoueccopa. Maremarunueckuit




CONpPOLIEccop.
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3. |CpencrBa obpaboTku AJNTOPUTMUUECKHAEC KOHCTPYKIHH. 2 OIIK-6,
HHPOPMALMOHHBIX PECYPCOB. Omneparopsl BeiOopa. [lepeunciseMprii OITK-9
[Mounsitue anroputma. ObpaiieHue K Ty JaHHBIX. Oneparopsl uKIia.

JAHHBIM. AJTOPUTMUYCCKHE Hcnonp3oBanne nepeMesHbx

KOHCTPYKIIUU. bIOK-CXEeMBI. noruueckoro tuma. Oneparop

Oneparopsr. OezycnogHOro repexoja. Oprasusanms
AUATIOTa C TIONIB30BATEIEM.

4. [ O630p BHIYMCITHTEIBHBIX CucreMa KOMIBIOTEPHOR anredpe! 2 OIK-7,
MaTEMaTHYECKUX TAKETOB. ‘Mathematica. Ilaket cumBonbHOM 1 OIK-9
[Mpuamune: obpamenus k sueiikam  maremaruku MAPLE. Tlaxer
IaMsITi. AJIpec repeMerHoi. MaTEMATHYECKUX U HHKEHEPHBIX
VYkazaresnu. suruucnenuit MATLAB.

[Mporpammusit kommteke MathCAD.

5. | O030p BEIMUCIHATENHHBIX ITporpammuast peamusaius 2 OI1K-6,

‘ MaTeMaTH4eCKHX MTAKeTOB. onepaTuBHOM namaTu. Jlucreryep OIIK-7
[Mpuanpne: obpamesus K suelikam  namsty. AJipec Sueiky namsTh,
namsaTi. AJpec NEPeMeHHON. yKaszaresiab. THnu3upoBaHHbie U
Yxazarenu. HETUIIH3UPOBAHHBIC YKA3aTEIIHU.

Onepanpu "anpec” n "conepxumoe”.

6. | O630p BEIMHCITUTETBHBIX Crarnueckoe d JUHAMAUYECKOEe 2 OIIK-6,
MaTeMaTHUYECKUX TTAKETOB. pacrnpeneneHue namMsaTH. OyHKIHKA OIlK-9
Mpurnuner obpauieHus K stueiixaMm | JIMHAMWYECKOIO PACIIpeeIeHIs
HamsITu. Apec NepeMeHHoH. namsta. OcroOOKICHHIE TTAMSITH.

VYkazarenu. Omeparops! new u delete. O6pamenne
K repeMeHsbM "110 uMeHn" 1 "o
anpecy”. Otmune ykasareis ot
JIMHAMHUYECKOH NepeMeHHON.

7. |TlopmporpamMMBI: 3aroioBOK, [onmporpamMmel: mporeypsl 1 2 OIIK-7,
OIIHCaHNe, peanu3alis aroput™a,  Gyakmun. CTpykTypa nomamporpaMMeL. OIIK-9
BBI30B [OIPOTPAMMBI, lTepeada DopmMasbHEBIE M (PaKTHEECKUE
apamMeTPoB B TENO (PYHKIHH. napamerpsl llepenaya napamerpos B

Teno GyHKiuu. BBIZOB MOATPOTpaMMB.
' Bozppaiuenue 3pa4eHus, oneparop
return. O6aacTh BUIMMOCTH
IEPEMEHHOMN.

8. |[lonmporpaMmbl: 3arojioBOK, Orucanne U BLI30B MOIPOrpaMMBl. 2 OlK-6,
onMcanue, peanusanus anroput™a,  IIpororum nognporpaMmel. Axpec OITK-9
BBI30OB NOMIIPOIPaMMBL, riepeiata  (PYHKIUHM, yKazarelb Ha
HapaMeTPOB B TENO PYHKIHU. noporpammy. O61acTh BHIUMOCTU

nepeMeHHOH. Imobanbubie U
Jokanbable nepemennsie. Tleperpyska
({yHKUIUHA,

0. |Maccugel. Ctarnyeckue v MaccuBbl - XpaHUIHMINE OJHOTHITHBIX 2 OTIK-6,

' IHHaMuYecKe 00heKThl, JaHHBIX. OgHOMEpHBIC (BEKTOpa) U OIIK-7
anpecauys. OIHOMEPHBIC U MHOTOMEPHBIE (MATPHILbI) MACCHBEHI.

JIBYMEPHBIE MACCUBBL. 'Onucanme Maccupa, oGparense K
HIEMEHTAM MacCHBa IO MHIEKCY.
['eneparop ciygaitueix uncen. Pabora ¢

‘ MacCHBaMU B IIHKIIE.

10. | Maccussi. Craruaeckie i Crarudeckue U JHHAMPYCCKHAE | 2 OTI1K-6,




JUHAMUIECKHE 00BEKTHI, maccussl, Gyuxund calloc(), malloc() u OITK-9
ajpecarst. OJIHOMEPHBIE 1 free(). Aapec MaccuBa = ajpec '
JIBYMEPHBIC MAaCCUBBL HavaILHON suelku. Ykazarelb Ha

maccuB. [lepenaua maccupa B

byrxummro. naaMadeckue

ONHOMEPHBIC U JIBYMEPHBIC MACCHBEL

ObpameHne K 3MeMEHTaM MacCHBa

"anpectcmenienne”.

11. |Maccusbl. Cratuueckue 0 JIBymMepHBIE CTAaTHYECKUE U 2 OITK-06,
JMHAMTYECKHE 00BEKTHI, mHamugeckue. Tpu criocoba .| OTIK-7
anpecanusi. OQHOMEpPHBIC B pa3sMEIICHNs B [TAMSITH JBYMEDPHBIX
JIBYMEPHBIC MACCHBEL MaccuBOB. OcBOOOKIEHNE TTAMSTH.

-O6parmenue K sueiKaM JByMEpPHOIO
‘Maccusa.
12. | BO3MOXHOCTH TIpeIcTaBIeH s OriepaliuoHHAs CUCTEMA. 2 OI1K-7,
' undopmarmu. Tunsr gaitnoporo B03MOKHOCTH IUCKOBOTO XPAaHEHUs OIIK-9
XpaHeHus, paciuiperus (Gaiios. uadopmanuu. Matepnperamus
CradJtapTHbIe NOANPOrpaMMbI JIAHHBIX, paciupenns (paiios.
obpabdorku panmex. MsOffice. Daiinopas cucteMa, (aitinonas
Tabnuua.

13. | Bo3moxxHOCTH npeacTasienys O6pamenne x obopynosanuio ITK. 2 OITK-6,
nadopmarpy. Tunst Gatimosoro BIOS. Setup BIOS. [lpaiisepsr. Pabora OlK-7,
XPAHECHUS!, PACTIUPEHHUS (haiiion. C ayIuo-, BUIEO- 0 rpadHIecKoi | O6K-9
CranapTHBIE TTOMIIPOIPAMMBbI mudopmanmeit. Kozep/exouep.
obpaborku panubix. MsOffice. [punoxenust st paboThl ¢ TEKCTOM

(Word), rabmmmamu (Excel),
 CTPYKTYPHPOBAHHBIME JAHHBIMHA
A (Access) 1 ImpeseHTalusMu
(PowerPoint).
Wroro 26
2 cemectp

14. |Pabota ¢ CUMBOIBHBIMHU Crpoxu cuMBoJI0B. CTpoKa — MaccHB 2 OIIK-6,
maccusamu. [loTokorsiil BBOI- CUMRBOJIOB, BBIRO CTPOKH HA JKpPAH. OIIK-7
BBIBOI. JIMHAMHYECKHE CTPOKH. [Mocnemumii HIEMEHT CTPOKH.

VYkazaresnb Ha CTPOKY.

15. |Pabora ¢ cCHUMBONIBHBIMH VYkazarens Ha cTpoky. Kommuposanue u 2 OTIIK-6,
maccusamu. [ToTokoBsIi BBOJI- cpaBHenue cTpok. Crarnueckue U OTIK-9
BBIBOJ. JIMHAMHUYECKUE CTPOKH. | IMHAMHYecKHe ¢TPoKH. OyHKIH

TIpeoOpa3OBaHMS CTPOKOBEIX THIIOB
JAHHBIX.
16. | ®aitnosas cuctema. Iporpavmuas  Paiinossie mofcucremsr OC, xpanenne 2 OIIK-7,
peaymsamst. leckpuirrop datina. JAHHBIX Ha Jwcke. Jleckprirrop daitna | OITK-9
' ‘B nporpamme. Jocryn k daiiy.
@aitnosele onepanun (CBI3aTh,
OTKPBITh, 3aKPEITH, YATATh, IMCATH,
OTIPEIEIUTE KOHEIT).
17. | Qaiinosas cuctema. [Iporpammuas  Pafota ¢ daiinaMu mpu moMouty 2 OIK-6,
peanuzanus. Jeckpurrrop datina. [OTOKOB BBOJA~BHIBO/A. bubnnorexa . OTTK-7
Daitnopele onepanyy. Iouck B daiine.
18, | Daitnosas crcrema. [TporpavMmuas  Borpockl nR(OpMAHOHHOH 2 OI1K-7,
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pearmzanyst. Jeckpurnrop daiina. HezomacsocT. ocTyn k daiiny, npasa OITK-9
Jocryna. COBMECTHBIN JIOCTYIT K
UHPOPMALMOHHBIM pecypeam,

‘ TpaH3aKIys, 3aBEPIICHHAs OTIePallHsl.

19. | CTpyKTypHUPOBAHHBIC TAMBI JaHHBIX, CTpykTypsl. OmUcaHue B IporpaMmMe, 2 OT1K-6,
OuTOBBIE IO, OOBEIMHEHNS. JOCTYTI K TIOJISIM CTPYKTYPBI. OIK-9
[Tpuemsl porpaMMupoBaHys PazMmelienne B maMsITi. Ykazareiay Ha
MHUKPOKOHTPOIEPOB, OHTOREIE cTpyKTYpy. CraTudeckue u
OTIeparu. JMHAMWYECKUE TTEPEMEHHbBIC

CTPYKTYPHOI'O THIIA.

20. | CTpykrypupOBaHHBIE THIBL JAHHBIX, MaccuB, COCTOAMMHE U3 CTPYKTYP. 2 OI1K-6,

: OUTOBBIE TOJISL, OOBEIMHEHUSL. Crpykrypa, BKIFOHAKOIast B CBOH OIlK-7
[Ipuempl nporpaMMupOBaHus ‘cocTaB MaccuBBl. bATOBBIE MO,

MHKPOKOHTPOJLIEPOB, OUTOBBIE ObOwvenuHeHus. CTaTU4eCKHe U
onepauy. JUHAMHAYECKUE [IEPEMEHHBIE
CTPYKTYPHOTO THIIA.

21, | CTpyKTypUpOBaHHbIC TUTIHL JAHHBIX, [TpreMs! iporpaMMupoBanus 2 OITK-7,
OUTOBBIC TOJIA, OOBEIMHEHNS. MUKPOKOHTPOJUIEPOB, OUTOBBIE : OIIK-9
[premsl nporpamMmmupoBanus onepanui. llopaspsannele noruveckue
MHKPOKOHTPOIIIEPOB, OHTOBBIE onepanuu. Hopaspsnssle oneparun
oreparmy. capura. OOpaienue K pazpsijiam 1pu

TToMOIIE OUTOBBIX ITOJICH.

22. [Tonsgrae wiacca. IToms w MeTomH! Brenenue B riogsrre "wirace". ITons u 2 OT1K-06,
knacca. Cneundukaropsl Joctyna.  Meto[sl Kiacca. Crnenudukaropbt ' OI1K-9
Crarudeckre U TMHAMHYECKHE JIOCTYTIA, HCITONB30Balye set- 1 get-
00BeKTHI KITacea. MeTotoB. KoHCTpyKTOp B JIecTpyKTOp.

23, |Ionsitue xnacca. [lons 1 MeTOIBI Yxazaress Ha 00BEKT Kiacca. 2 OIK-7,

kiacca. Crienuukarops! gocryna. | Crarvveckue U IMHAMUUECKUE OI1K-9
CratnyecKue ¥ JUHAMHYECKUE obpexThl K1acca. KoHcTpykTop n
00BEKTHI KJIacca. JIECTPYKTOP ULl CTATHHUECKUX U

JIMHAMMHYECKHX 0OBEKTOB KJ1acca.

24. |Tlonsartwue xnacca. [Tonst m metonel  Ornenenve unTepdeiica mporpaMmsl oT - 2 OIK-6,

: kiacca, Cnenmdurarops! ocryna.  peaymmszauu. Jpyxecrsennsie ‘ OITK-9
Craruteckue 1 JUHAMHYISCKUE byuxnuu. Heperpyzka orieparopos.
00BEKTHI KITacca. Hacnenosanue.

25. | ocTyIn K JaHHBIM. Iporpammusiit komriexe MathCAD. 2 OI1K-6,
Hudopmanuonnas 6e3omacnoctb. | CTpykTypa mporpamMmmbl. UucaeHHbIE 1 OIlIK-7

AHATUTAYECKHIE BEIMUCIEHHS, TOTHOCTD
BhIYUCeHnH. BeiBox rpad)ukos.
ANTOPUTMUHYECKHE BO3MOKHOCTH
MathCAD. Oneparopsl, orieparopHbie
Onoxu. Marpuusble onepaniu
MathCAD. Berpoenusie pyHKINM.

126, | JTocTynn K JIAHHBIM. KomriprotepHsle cet, BOIPOCH 2 OlIK-6,
Wrdopmanmnonnas 6e30nacHocts.  MHQOPMAUROHHON 0e301NaCHOCTH. OI1K-9

JlokanpHbIe ¥ II00ANBHEIE
KoMmIsloTepreie cetu. Mogesan OSI.
Apnpecauns B cetH, Gpopmarsl 0OMeHa
JIAHHBIMH (CETEBBIE TTPOTOKOIEL).
ITporpammuoe obecrieuernue Juist
padoTel B cetsax. CnyxObi ceTH
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Wutepret. Yrpo3sl HHGOPMALTHOHHBIX
arak. KoMIrbIoTepHBIE BUPYCHL

Hroro 26

5.3. Pasaesinl QHCHHIIHHLE 1 MEKAHCIMILTHHAPHbBIC CBSI3H ¢ 00¢ceTHBAIONHMH (IPeIbLLY IHMH)
1 obecrieunBaeMbIMH (TIOCIEXYIODMME) IACHMIIHHAMEA

Pazfensl JMCUMINIEHBL M MEXKIMCHUINTMHAPHLIE CBA3M ¢ ofecreunBarOlMMU  (IPEILIIYIIMMHA) H
obecreunBacMbIMH (TTOCIEIYIOMUMIA) JUCIUIIAHAMHE [IPeICTABICHb] B Tabmuue 5.3.
Tabnnua 5.3 - Pasnens! JUCUMILINHEL ¥ MEKIMCIMIUIMHAPHbIE CBA3H

Ne pasienios JaHHOM MUCHMAMIINHD, 1S KOTOPBIX HEOOXOANMO U3YUCHHE
No Haumenopanne 0BeCTICUHBAIOIINX ¥ 0BECTIEUNBAEMBIX UCIMIIIAH

JUCIHUILTAH
1 2 3 4 5 6 7 8 9 10

[Mocnenyomme UCIUILTARBL

1. CxemoTexHuKa + + + S+

2. TTporpamMmupoBanue u ‘
OTIaaKa + + + o+
MHKPOKOHTPOJUIEPOB v ; 1

3. MuxponpoueccopHsie
YCTPOHCTBA U CHCTEMBL

4. Maremarmyeckoe ,
MOJISJIMPOBAHKE U + .+ + + 0+ S +
HPOrPaMMUPOBAHUE | ‘

5. OnepanyoHHbIC CHCTEMBI + + + 0+ + o ot | T
6. Metojisl aHaHM3a 1

pacueTa MEKTPOHHBIX o+ + +
T exeM '

5.4, CoorBercTBHE KOMICTeHIH, (hopMUPYEMBIX IPH H3YYCHANR JHCHHIVIMHG, U BHIOB 3AHATHI

CoorBercTBre KOMIETEHLHH, (OPMHUPYEMBIX TIPM W3YYEeHWHM JUCHMIUIMHBI, W BHIOB 3aHATHI
rpejcranieHo B Tabnmuie 5.4

Tabmuna 5.4 -~ CoOOTBETCTBHE KOMIETCHIHH W BUJOB 3aHATHH, (GOPMUPYEMBIX TIPH U3YUCHUN
JUCIUTUTHBI
Buner 3apsTiit
Kommerenuny _ |lIpaxruueckme  |JlaGopatopHbie \ s ,
Jlexuman o S CamocrosirensHast pabora
3aHATHS 3aHATASA ‘
OlIK-6 + + + +
OI1K-7 + +- + +
OITK-9 + + + +

6. aTepakTHBHEBIE METOXBI U (JOPMBI OPTAHH3AUAM 00y TEHH ST

Texnomnorun HHTECPAKTUBHOIO 06}’"&61—1’1215[ [IPU PA3HBIX (bopmax 3aHSI'THHI B yacax HPHBCICHDLI B Tabmnwe 6.1

9
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Tabiuna 6.1 — TeXHONOrMH MHTEPAKTHBHOrO 0OYYEHUs IPH PAasHLIX GOpMax 3aHsITHH B qacax

BEI3OB IOANIPOrpaMMBl, [Tepeaatia
napaMeTpos B TeNO (PYHKITHH.

Gyuxnpyu. OCBOUTH NPUMEHEHHE
oreparopa return, BO3BPaIIAONIETo

3pavenne pyHkuun. Hayunrnes

[epeaBarTh napaMmeTpsl B GYyHKIMIO U
KOPPEKTHO BO3BPAIIATE 3HAUCHIS

. PE3YIBTATHL BRIMUCIEHUH 13 (PyHKUMH,
- OcBOHTS nepeady napaMmeTpos B
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e HuaTepakTuBHBIC WurepaktusHbIe
ey HrrepakTiBabie N _ R .
Meroipt c 7ab0paTopHpIe NIPAKTUHECKHE Bcero
JTECKIUH e o
3aHSTHS BAHSTHS
Uccnenosarensckuit 2 2 4
MeTOJ
[Tonckorsrit MmeTo 2
Pemenue curyaunonnnx 2
3ama4 | p
Hccenepoparensekuit 2 2 4
METOJ
TTouckoBbii METOZ 2
Pemenue cuTyamoHHeIx 2
3aja4
Hroro 4 4 4 4
7. JIaGoparopHbiii npakTHKym
Conepixanue naboparopusix paboT npuseneno B tabmune 7.1.
Tabmima 7.1 —~ Coneprkanue nabopaTopHbIx pabor
f , ®opmupye
Ipynoe | PP
. MblIC
Ne Haspanng paznenon Coneprxanme 1a00paropHbIX paboT — MKOCThL
! KOMITETEHIT
(uac.) _
un
I cemectp
1 [O630p BRUHCITHTENLHBIX Hayuurses paborars co crarmdeckumu 4  |OIIK-6,
: MaTeMaTHYECKUX ITAKETOB. U TAHAMHYECKAMY [TEPEMEHHBIMH. OIIK-9
Mpuimmnsr obpamenns  sueiikaM  OCBOUTH IPUMEHEHHE OTIePAITHIA
HaMsTH. AJIpec epeMeHHoMH. ajipecaluy B pazalipecalu.
VYkazarenu. HayuuTbes BBIICISTE aMSITh MO,
JUHAMUYIECKHE TTePeMEHHBIE U
0CBOOOMKIATE €€ 1TPH TTOMOLIH
orneparopos new u delete. Ocronrn
o0palenne K THHAMAYECKAM
oObexram. Hayaubes BRIIENATD
TIaMSTh IO MHHAMHIYECKIE
HepeMEHHbIE H 0CBOOOXKIATE €€ MPH
oMoy (pynkwmit calloc, malloc 1
free. HayunThes BU3yanusupoBarh
ajpeca CTaTHYeCKUX M IHHAMHYECKHX
00BEKTOB.
2. |TloamporpaMmsI: 3arooBoxK, Haywathses cos3nararh moanporpaMmMst 4 OI1K-6,
OllMCaHKE, PeaAllM3AlFs] AJITOPUTMA, M BHI3BIBATH X U3 T€JIA OCHOBHOM OTIK-7




:(p}’HKHI/IIO I10 3HAYCHHIO, ITO CCBUIKEC 1

10 yxaszareiio. HayuuTees co3ziapars
[IPOTOTHIILI (PYHKIMH, OCBOUTH
neperpy3ky QyHkwi. M3yunts
¢dyaxuun oubmmorexu math.h.
Hayuntecs monp3oBarbes CpeicTBAMU
MOIIAroBOH TPACCHPOBKH KOIA U
[IPOCMOTPA TEKYIIHX 3HAUYCHHUH
[IEPEMEHHBIX.

3. |Maccusspl. Craruuaeckue v
JUHAMHAYCCKHE 00bEKTHL,
anpecanys. OXHOMEpPHBIE 1
JIBYMEPHBIC MacCUBEI.

Haytm:'r}sc;l CO31aBarsk MacCHBhI,
BBIICIATH HAMATE IO DJICMCHTLI
MACCHBA U HHUIUUPOBATE UX i
SHAYCHHUAMMU. Hay‘qm‘f,w 06pa1.1,1arbc;1 K
DICMEHTAaM MaCCUBOB KaK Npu MOMOIIy |

-oTIeparopa M| MHIEKC], Tak
TIOCPEJNCTBOM METOMKE
F(ampectemernenue). OcBOUTH
TTOHSITHSL: 8J[pec MacCuBa, aipec
AIEMEHTA MAcCHBa, CMEIICHUE, MHJIEKC.
OCROUTH TTOLIATOBYIO TPACCHPOBKY
IIPOTPAMMBI ¢ MACCHBAMH, HAYYHTHCS
‘oTpaxark B okHe watch aniemMerThI
‘MaccuBa X aapeca. Hayqurbes
[epeaBath MacCHB B (DY HKITHIO.

"

OITK-7,
OI1K-9

4. |Maccuppl. Craruueckue u
JIMHAMHYECKHE 00BEKTH,
ajipecanus. OgHOMEpHBIE U
JBYMEPHHIC MACCHBEI.

 OIICpALMH 1 3aKPEIIUTH YMECHUS U

OcpouTs CTIOCOO TUHAMHYECKOTO
3aXBara U OCBOOOIKACHHUS MAMSITH ITOJ
JIBYMEPHBIC MACCUBBI JIAHHBIX
(MaTpHILLl) — [IPU IIOMOIIM OTteparopa
new u rocpencTsoM (ynxnuit malloc( )
u calloc( ). TToropurs 1mousTUS, ]

HABBIKA MATPUYIHON anreOphl. YSICHUTD
[IPAKTHYCCKYTO DAZHAIYY U CXO/ICTBO B
s3bike C++ MOHATHH «MacCHBY U
«ykazaresb». [ToBBICUTH HABBIKK
OTIaIKH TTPOTpaMMHOTO Kol Ha C++,
TPACCHPOBKH [IPOIPAMMBL B IIPOCMOTPA |

HUroro

3HAYEHUH nepeMeHHbIx B okae Watch.

OI1K-6,
OIIK-9

2 cemectp

5. | ®aiinoras cuctema. [Iporpammeas
peamusanms. Jeckpurnrop (aiia.

Haywarses paGorars ¢ GpaitnoBsiMu
NIePEeMEHHBIMH TTOCPEICTBAOM
nojuporpamm oudbnumorex fstream.h u

stdio.h. 3akpenuts HaBbIKK PaboTHI CO
crpokamu. Hayaurecs oTkpriBars
(haiisbl JU1s 3aIUCH 1 YTEHHS,
CO3JaBaTh H YHHUTOXKATH (ailirsl,
OIpEeeIIsITh KOHET (aiina.

OI1K-7,
OIIK-9

6. | CTpyKTYpUpPOBAHHBIC THIIHI JAHHBIX,

OuToBBIE TTONS, OOBETUHEHUSL.
ITpuemsl IporpaMMUpOBaH IS

OcBouts ymernue paboTars co

[CTPYKTYpPaMH JaHHBIX. HayunTees
 CO3JABaTh HOBBIH KOMOHHHUPOBAHHbIH

OITK-6,

OIK-7
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MHKPOKOHTPOJUICPOB, OHUTOBBIE
oneparuu.

THIL JAHHBIX — CprKTypy. Hayurses

206})'(11.[];3'1.‘5051' K CTAaTNHCCKUM U
 IAHAMUYECKIM NICPEMECHHDLIM HTOTO
[THIA U K MaCcCHBY CTPYKTYD. 3&1([)6“1/11‘5

HaBbIKK paboTsl ¢ (paltnamu n
CUMBOJIBHBIMH CTPOKAMHU.

CrpyxrypupoBanHblie THIB! JaHHabX, OCBOUTH yMEeHME paboTars ¢ 4 OT1K-6,
OUTOBBIE 1018, OOBLEUHEHHS, paspsimamu B 6aiite. Hayunthes OI1K-9
[TpreMBr TporpaMMIpPOBAHIS W3MEHSTh IIPOU3BONBHEIH 6uT B Oakirte,
MUKPOKOHTPOIIIEPOB, OUTOBBIE HE MEHSISI OCTAILHBIX. BRIBOIUTE Ha
OTIePALHIH. HKPAH JIBOHUHBIN KOJ IepeMeHHOH

NpOU3BOIBHOTO THIIA. [[OBBICHTE

HOHUMaHHUE 1peodpasoBaHuit

JeonuHoro gopmara. [IpumMersTh

OTIepAITY TTOPA3PSTHOTO CABWUTA 1

TIOpa3psHbIE JIOIHYECKHE ONepariuu, a

L TAKKE [IPH IIOMOIIM CTPYKTYD

; obwpenmHeHue (Union) ¥ GHTOBBIE TIONIS.

8. [Ilomarue wiacca. [oyst u Mmetopsl Hayumrhes cos3maBath Kiace u 4 OI1K-6,
knacca. CrenudukaTopsl JOCTYNA. | OTHCHIBATE €r0 CBOMCTBA M METOJIBI. OIIK-7,
Craruyeckue W IMHaMUYUECKue W3yuurs criermpuiarops! 10cTyna OITK-9
0OBEKTHI KIacca. private u public.ITpumenenue

KOHCTPYKTOpa, ZIeCTPYKTOpa, set- u get-
'Metonos. PaGora ¢ oGbexTamu kinacca: |
KOPPEKTHO CO3IaBaTh,
MHHWIHATIM3UPOBATD, TIOYYATh
3HAYEHHs CBOUCTB, BASYAIU3NPOBATL U |
yrausts. Matepdeiic u peamusaus ’
Kacca.
Hroro 16
8. lpakradeckue 3aHATHI
Conepxanue npaktageckux pabot npureaeHo B Tabuie 8.1.
Tabnuua 8.1 — Coneprxanue npaxrugeckux pador
¢
Ne Hassauus paznesnos Coneprxanue MPaKTUYCCKUX 3aHITHH | MKOCTb B
: KOMIICTEHIL
(wac.)
HH
1 cemectp

1. |Cpenctsa 0bpaboTku Cosnanue mpoexra Ha Visual C++, 4 OIIK-7,

HHPOPMALMOHHBIX PECYPCOB. Haryears IpocTeduyo nporpaMmy Ha OITK-9

CornacoBaHa Ha noprtane Ne

[Monsrtue anropurma. Obpamenye K
JTAaHHBIM. AJITOPHTMHYECKHE
KOHCTPYKIH. BIIOK-CXeMBI.
Oneparopsl.

a3bike CH-+, OTIAIUTh ¥ 3ayCTHTD Ha
BEIIOJIHEHNE porpamMMy. Hayuntecs
3a/1aBaTh IEPEMEHHBIE U KOHCTaHTh
CIICYFOILMX THIIOB: LIEJIOTO,
BELIECTBEHHOI0, CUMBOJIBHOIO |
cTpokoBoro. OcBouTh J(Ba cnocoda
BBOJIA C KJIABHATYPBI M BHIBOJA Ha
9KpaH 3HAYEHHUH dTUX HEPEMEHHBIX —
dopMaTHEIH U NIOTOKOBBIH CIIOCOOBL.
Wsyuaute cnienmpukaropst, popmarst
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BBOOA-BBIBOAA U YIIPABJIATIOIINC
CHMBOJILI.

2. |Cpencrra 06paboTkn Wsyauth oneparopsl si3bika C++, 4 OT1K-6,

: HH(POPMALIHOHHEIX PECYPCOB. HAyYUTHCS TPUMEHSTH UX TIPH OIK-7
Homsrie anropurma. Obparienne k| Haracanny rporpamm. Hayanrses
JAHHBIM. AJITOPATMHAYECKUE OTCIIEKUBATE SHAUCHUS THCIOBBIX 1
KOHCTPYKIMH. BIOK~CXEMBI. JOTUYECKUX TIEPEMEHHBIX U
Oneparopsl. BBIPAKEHHH B TIpoiiecce OTIaKu

nporpamMmil. OCBOUTH YMEHHE
TIePEBOIUTH MHEMOHUYECKAE
 BBIPAKEHMS B TIOCIIEOBATEIIBHOCTD
ONIEPATOPOB.

3. 1 O030p BRIYHMCITUTELHBIX JlemoHcTpanus Bo3MoKHOCTEH 2 OITK-6,
MaTeMaTHYECKUX [TAKEeTOB. MathCAD. ITonyuenne HaBBLIKOB OIlK-9
IpuHuEne! oOpatennst K s9eifkaM | OTIIafKH MPOrPaMMBI, BBITOJHEHHUS
mamsTa. AJlpec riepeMeHHo. BLIYHCISHUH M BBIBOJIA PE3YIILTATOB.

Ykazareau. Hapaborka ymenus 3a1aBath
TiepeMeHHbIe, KOHCTaHThHI U TpauKy Ha
pabouem rone MathCAD npu rmomoruu
mabIIoHOB.,

4. | TTopmmporpaMmel: 3aroJioBoK, Hayuntbes opopmists Gi10k-cxemy 2 OIIK-6,
ONMCAHue, pealu3alys aropuTMa, OporpaMMsl B cootBeTcTBUH ¢ ECK/. OIlK-7
BEI30B MOIPOrpaMMbl, iepesiada  JlepeBo BBI30Ba IIPOIEYP U CIIHCOK
rapaMeTpoB B TENO GYHKIMH. | popMaNTBHBIX ITApAMETPOB

noanporpammsl. CooTHECEHHE
(haKTHIECKUX TTapaMeTPOB ¢
hopmanbpHbIMY, oOpatienne K
ITOJUTPOTPAMMaM T10 CCBUIKE, 110
3HAYEHHIO U 110 YKA3ATENIIO.

5. [Maccuper, Crarmieckue u Pabota ¢ MarpuiamMu ¥ BEKTOpaMH B 2 OIIK-6,
IHHaMUYeCcKHe 00beKTEI, MathCAD. Beraucnenue onpenemiress OITK-9
anpecauust. OTHOMEpHBIE U MaTpuIEl A [4%4] myTeM paziioKeHust
JIBYMEPHBIE MACCUBBI. MAaTpHIBL IO COOTBETCTRYIOLIEMY

cTonbIty (BUIH CTPOKE), CPABHUTH
Pe3YABTAThL ¢ BEIYMCICHHEM
OYIPEJIEIIUTENIS TIPH TIOMOIIH
BCTPOCHHOTO OIEparopa.

6. | BO3MOXHOCTH TIpeacTaBlIerust IMoxrsepikaenne yMeHH U HABBIKOB 4 | OIIK-7,
unpopmatun. Tuner daitnosoro pabotsl co cnemxyromum [10: OlK-9
XpaHeHHs, pacupeHus Qaiinos, HIPUTIOXKEHUSAMH JJIs1 pabOThI ¢ TEKCTOM
CradrapTHbie TOITPOrpaMMbl (Word), Tabnvmiamu (Excel),
obpadoTku nanubix. MsOffice. CTPYKTYPHPOBAHHLIME JTAHHBIMHA

(Access) 1 IIpe3eHTaluIMHI
(PowerPoint).
Wroro i 18
2 cemectp
7. |PaboTa ¢ CHMBOJNBHEIMU HayuuThes paboTars co CTPOKaMH. 4 OIIK-6,
maccusamu. [ToToxossli BBOJI- OcBouTs CIIocod JEHAMHUYECKOTO OTK-7

BBIBOJL. JIHHAMHYECCKHE CTPOKH.

Jdaxpara 1 OCBOOOK/ICHUST TTAMSITH ITOJ
' CHMBOJIDHBIC MACCHBBL. VYacuuTh
CPASHHILY MEXIY MOBATHAMU «PpasMep
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MacCuBa CUMBOJIOB» U «IJIHHA CTPOKH»

1py oMoty Qyskumi sizeof u strlen.

Ocponth QyaKIMA OUbIMOTEKN
«string.h». Hayautcs nepesouts
YHCIIOBBIE JJAHHBIC B CTPOKOBDIC H
obparuo.

Dainosas cucrema. [lporpammuas Onepanvonsas cucrema. Daitiossie 4 OIIK-6,
peamazauns. Jdeckpunrtop daira. | tabiuner. O6paiienue K OIIK-9
obopynosanuro [TK. BIOS. Setup
BIOS. paiisepsr. Pabora ¢ aynno-,
' BRJACO- U rpaduieckoil nudopmannei.
Kopep/nexonep.

9. |CTpyKkTypupOBaHHBIE THIIB JAHHBIX, PaGoTa ¢ OTACHBHBIMY PaspsIIaMe B 2 OI'1K-7,
GUTOBBIE TTOJIST, OOBEIHHEHH. Oatite, Mcnone3opanue oObeIuHeHAS OI1K-9
Ipuempl porpamMmMupoBanms (union) ¥ cTPYKTYpHI "OUTOBEIX
MUKPOKOHTPOJLICPOB, OUTOBLIC nonei". Pazmenenne B craTnyeckoi u
OTIePALIHH. JMTHAMAYECKON TIAMSITH SIYEeK JTAHHBIX

THITOR.

10, |Tloustre ximacca. o 1 MeTozs Co3zanne KJ1acca ¥ OIHCAHUE ero 4 OlIK-6,

‘ knacca. CrenuuKaTopsl JoCTyma,  CBOHCTB M MeTOHOB. Crelu(HKATOPE! OITK-7
Craruteckne U JIMHAMAIECKIE Jocetyna private u public. ITpumernenue
00BEKTHI Kiacea, KOHCTPYKTOpa, HeCTPYKTOpPd, set- i get-

‘MeToz0B. Paora ¢ o6bexTamu Kiacca:

KOPPEKTHO CO3/aBarh,

WHUIHATA3HPOBATD, TTONTYYaTh

3HAYEHNA CBOUCTB, BH3YaM3UPOBATE U

YAISTH. BeLIeeHre rmamMsti 1o

JMHAMUYECKHE 00BEKTH Klacca 1

0cBOOOXKIECHHUE €e.

11, | HocTyn K JarHbIM, Hudopmanuonnas 6e300acHOCTS. 4 OIIK-6, -

HUndopmanmonnas Gezonacuocts, | Kiacew! u ux peanuzanus. O1aeneHne OTIIK-9

uHTepdeica Kacca oT peanrn3zauu

KJIacca B cOOTBEeTCTBYIommx *.h u *.cpp

(aitiax, KOPPEKTHOE MOAKITIOUEHHE UX

K TIPOEKTY, UCIIONL30BAHKE

"npenporeccopHo obepriu’.
Hroro 18

9. CamocTrositensaasn pabora

Buger camocToaTensHOR paboThI, TPYNOEMKOCTH W (OPMUpPYEMBIE KOMIETEHIMH TPENCTARICHEL B
tabsmne 9.1.
Tabnnua 9.1 - Bage! caMocToATENLHOM paboThL, TPYA0EMKOCTE ¥ (OPMUPYEMBIC KOMITETEHIHH

: Tpyno ®dopmupy
’ o ~ BunsrcamocrosTeNnbHON | €MKOC  e€MBIe o
- No Haspanus pasznenon -~ et _ ) DopMbI KOHTPOJISI
' paboTs Th  KOMITCTCH ' '
(gac.) U
1 cemectp
1. Cpencrna obpaborku [Tloproroska x 9 OIIK-6, |[Otuer o
MH(POPMALTMOHHBIX IPAKTHHECKHUM 3aHITHSIM, OIIK-7, | mHauBHIyaIBHOMY
pecypeos. [Tousrrue | CeMUHapaMm; OIIK-9  |sanaunio;

CornacoBaHa Ha noprtane Ne

272




‘anroput™a. ObpateHne

K JIAHHBIM.
ANropuTMUYECKUE
KOHCTPYKIMH. biok-

S CXCMbIL Ol']ﬁep‘d’l’()pbﬁl.

Tlpopadortxa

JICKITMOHHOIO Marepuaia

Orpoc Ha 3aHATHIX

Ny

O630p BeruKCcUTENLHBIX [loaroToBKa K 10 OIIK-6, |Otuer 1o
MareMaru4yeckux TIPAKTHYSCKIM 3aHSTHIM, OIIK-7,  MHIABHEIYAIBHOMY
‘naxeroB. [IpuHnumne CEMUHApaMm; COIIK-9 | 3amanuio;
obpammenus k auerixam  [Ipopabotxa Onpoc Ha 3aHATHAX
namsti. Ajpec NEKIMOHHOTO Marepyasa Oryer 1o JragoparopHoi
nepemMeHHoN. Ykazarenmn. OdopmieHue 0OTYETOR 10 pabore
nabopaTopHbIM paboTam
3. Tloamporpammer: IfonroroBka K 10 OIlK-6, |Oruer o
: 3arolIoBOK, OIUCAHHUE, IMPAKTHIECCKUM 3aHITHAM, OIIK-7, |MHIUBHIYAITBHOMY
peanu3anus ajIropuT™Ma, | CEMHHAPaM; OIIK-9  |3ajmanuio;
BBI30B ToAnporpammel, | IIpopadorka Omnpoc Ha 3aHATUAX
nepezava napaMeTpoB B JIGKIMOHHOTO Mareprasa Otyet o naboparopHoit
TENO GYHKIWH. Odopmiierne 0TUETOB 110 pabore
5 | TabopaTOpHLIM paboTam
4, Maccusel. Cratuueckre [logroroska x 10 OIIK-6, |Otyer 1mo
W JIHHAMUYECKIe IPAKTHISCKIM 3aHSITHSIM, OITK-7, | rHAMBHAYATHEHOMY
| 00BEKTLI, azipecarius, CeMIHAPAM; OI1K-9 3ANAHHIO;
OnHOMepHEBIE 1 ITpopabotka Onpoc Ha 3aHATHIX
| JIBYMEPHBIEC MACCHBBI. JICKIMOHHOIO MarepHalia Oruer 1o saboparopHoi
: OdopmiieHne 0TIETOB 110 pabote
nabopatopHbIM paboTam
5. BosmoxnoCTH Tloxroroska x 9 OIIK-6, |Otuer no
NPEACTABIEHUS TIPAKTHICCKUM 3aHITHSM, OIK-7, |vHIMBHIYATEHOMY
nupopman. Tunsr CeMMHapam; OIK-9  |3anasnio;
- Gaiinosoro xpanenus,  Ilpopabortka : Onpoc Ha 3aHMTHIX
pacimupenus Gaiiios. | JEKIHOHHOTO MaTepHala
Cranjaprabie
O POrPaMMBI
00paboTKH JaHHBIX.
MsOffice.
Bceero (6e3 sx3zamena) 48
IToproToBka K dK3aMeHy 36 Ok3ameH
Uroro 84
2 cemectp
6. PabGora ¢ cumsoneasivu  [Toproroska x 9 OIIK-6, |Oruer 1o
maccuBaMu. [TOTOKORBIN | MPaKTUHECKAM 3aHATHSIM, OIlK-7, |MHIABUIYAITBHOMY
BBOJI-BBIBOLL. , CEMHUHApaM; OIIK-9  |3apanuio;
Jnnamuueckue crpoxu. Ilpopaborka Onpoc Ha 3assTHIX
‘ ! JAEKIHOHHOTO MaTepHaia
7. Qainopas cucrema. TJlonroroska x 10 "OTIK-6, |Oruer no
: [lporpammmas [IPaKTHYCCKUM 3aHSITHAM, OIlIK-7, |unguBHILyaTbHOMY
peayMzanusi. CEMUHAPAM; OIK-9 | 3amanuio;

Heckpurrop ¢aiina.

Tpopabotra

JCKOHUOHHOTO Marcpualla
Odopmnenne 0TIETOB 110

O11poc Ha 3aHsITHSIX
Oruet no maboparopuoif
pabore
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abopaTopHbIM padoTam
8. CrpykrypHpOBaHHbBIE [Mogrororka x 10 OIIK-6, |Oruer mo
THUIIBI JAHHBIX, OUTOBBIE | [PAKTHYCCKUM 3aHITHSIM, OlK-7,  |uHIMBHIYATBHOMY
1101151, OOBEIMHEHUSL. ceMHUHapam; OIIK-9 | 3ananuo;
[Tpremsr [Tpopadorka Omnpoc Ha 3aHATHIX
IpOrpaMMHUPOBAHUS JIEKITMOHHOIO Marepuana Otuer no naboparopuoit
MHKDPOKOHTPOJLIEPOB, Odopmnenne 0TUETORB 110 pabote
OUTOBBIC OIEPALHH. nabopaTopEbIM padoTam
9. Tlonsrue wiacca. Hons n ! [Tomroroska x 10 OIK-6, |Ortuerno
METOBI KIacca. MPAaKTAUYCCKUM 3aHITHSIM, OIIK-7, |usguBHAYyaNbHOMY
Crenuduxaropsl CceMUHApaMm; OIIK-9  |3amanuio;
nocryna. Craruueckue v [Tpopaborka Onpoc Ha 3aHSTHSIX
IHHaMIUecKue OOBeKTHI | ACKITMOHHOTO Marepuaa OrueT o nmaboparopHoit
KJacca. Ogopmienue 0TYETOR 110 pabote
‘ naboparopHeM paboram
10, Joctyn K JaHHBIM. Hoaroroska x 9  OIIK-6, |Oruer no
Hudopmanponmas MPAKTHYCCKUM 3aHSTHSIM, OIIK-7, | MHIUBHYATIEHOMY
0e30MacHOCTD. ceMuHapam; LOTIK-9  |3ananuto;
Ipopaborka ; Onpoc Ha 3aHATUAX
JEKIIHOHHOTO MaTepHasa
Beero (6e3 nxzamena) 48
Ilonroroska x 3K3aMeHy 36 DK3aMen
Wroro 84

10. Kypcosas paGora

He npenycemorpeno PYII

11. PefiTiHroBas cHeTeMa IS OEHKH YCIIEBAeMOCTH CTYIEHTOB

11.1. bannsHbie OLEHKH I YJIEMEATOR KOHTPOJIS

Tabmima 11.1 — banbHBIe OIEHKH TSI SIIEMEHTOB KOHTPOJIS

PR N MaxcnmansHbIH
o MaxcumarbHbIH MaxkcumvansHbIH } U )
DnemenTrr yaebHol _ B R Gaswr 3a epruo Beero 3a
, bamima 1-yto KT ¢ | 6ann 3a nepuon i
JIeATeIbHOCTH T mexay 2KT u na ceMectp
Hayaia cemectpa | mexay 1KT u 2KT
_ KOHEII ceMecTpa
1 cemectp
Onpoc Ha 3aHsTHSIX 4 3 3 10
Otuer o 10 10 10 30
MHJIMBHYaJTBHOMY
| 3AIAHUIO ;
- Oruer 1o naboparoproit - 10 10 10 30 |
pabore
- DK3ameH 30
HapacTatommumM HToroM 24 47 70 100
2 cemecTp
Onpoc Ha 3aHATHAIX 3 3 4 10
- Oruer no 10 10 10 30 |
16
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MHIUBHIYAIHOMY
3A@HUEO

Otuer no ﬁééépaﬂ)pﬂ()ﬁ 10 10 10 ‘ 30
‘pabore

VIK3aMeH : ‘ 30

’HapaCTalomﬁM UTOrOM 23 46 70 100

11.2. Hepecuer 6217108 B OHEHKH 332 KOHTPOJbHBIE TOYKH

[Tepecuer 0a/IOB B ONEHKM 32 KOHTPOJIBHBIE TOUKHA TIpeicTanyieH B Tabmuue 11.2.
Tabmmna 11.2 — [lepecuer GaIoB B OLEHKHU 32 KOHTPOJIBLHBIE TOUKU

Basiel Ha mary KOHTPOJIBHON TOUKH Ouenka
> 90% ot MakcuManbHOH cyMMBI 6asuioB Ha aary KT 5

Or 70% 1o 89% ot MakcumanbsHoW cymmbl Oaiuion Ha nary KT

» 4
Ot 60% 1o 69% ot MakcuMaILHOW cyMMBI 6aiutor Ha naty KT ! 3
2

< 60% or makcuMansHOH cymmbl Gasuion Ha nary KT

11.3. Hlepecuer cymMbI 6217108 B TPATHIHOHHYIO H MEKAYHAPOXHYIO OLEHKY
3

Iepecuer cymmbr OaIUI0B B TPATHIHOHHYIO W MEXKIYHAPOJHYIO OUCHKY MpejactasieH B Tabmme 11.
Tabmuna 11.3 —Ilepecuer cymmbl OAIOB B TPaAUIIUOHHYIO U MEXIYHAPOIHYIO OLIEHKY

| Hrorosas cymma 6asos, (
Ounenxa (I'OC) YYHUTBIBACT YCHOIIHO CAHHBI Onenxa (ECTS)
: HK3AMEH !
. S(OIJuzltmo) (acmeHO) | 90 - 100 : - A(oumquo)
85 - 89 : B (ouens xoporimno)
+4 (xoporo) (3a4TeHo) 75 - 84 ' C (xoporno)
| 70 - 74
65 - 69 D (ynoBneTBOpUTEHHO)
E3 (y1oBIICTBOPUTENBHO) (3AUTEHO) 0 ea S F S ——
2 (HEYIOBIICTROPHTENLHO) (e Hmxe 60 Gammon F (Hey1oBIETBOPHTEIHHO)

3a4TEHO)

12. Yaebno-meronnueckoe u nupopManaonHoe obecnedenne UCIMIVIAHbI

12.1. OcHoBHast TuTEPATYpA

1. Munxansuenko Cepreit T'ennanseswu HMudopmarmonnoe obecrieuenue 3ajay  pacyera |
[IPOEKTHPOBAHUs deKTprYeckux cxem: Monorp. / C. I Muxansuenko. — Tomck: Usn-so Tomck. roc. yu-
Ta CHCTEM YIIp. U PaauodneKTpoHukn, 2016, — 200 c. : un., tabn. — bubaworp.: ¢. 192. [DnexTpoHHbIH
pecype]. - http://ie tusur.ru/docs/msg/io.rar

12.2. JonoaurenbHAast THTEPATYPA

1. Wndopmarnka. bazossiii xype: Yuebunk mnst Bysos / C. B. Cumonosuy [u np.] ; pen. C. B.
Cumounoruu. — 2-¢ uzy. — CI16. : [urep, 2007. — 639 ¢. (wanuuune B Gubnnorexe TYCYP - 57 ak3.)

2. KoMIpIOTepHBIE TEXHOIOTHH B Hayke, 00pa30BaHUM H IPOU3BOJICTBE HIEKTPOHHOH TEXHHUKH /
Kpyunuuna B.B., Tanosuuknit 10.H., Xomua CJI. — Tomck, 2012, — 154 ¢. [Dnexrponnsii pecype] -
Pexxum pocryna: http://edu.tusur.ru/training/publications/967, ¢cBoGOAHELIA.

3. Canuxaes, [Opu#t PadasnpeBnu. KommbioTepHOe MOJENHPOBAHHE M IPOSKTHPOBAHUE
[Onexrponnsiit pecype] @ yuebnoe rocobue / 10. P. Canukaes; ToMckuil rocyIapcTBeHHBIA YHHBEPCHTET
CHCTEM YIIPABACHAS M PAIHONTEKTPOHHKH. — DICKTPOH. TEKCTOBBIE nar. — Tomck: [6. u.], 2012, — on-line,

17
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94 c¢. [DmexrpoHHbii pecypc] - Pexmm moctyma: hitp://edu.tusur.ru/training/publications/2548,
CBOOOTHEIH.

12.3. Yuebuo-mMeToquIecKoe mocodue H NporpaMMuoe obecreuenye

1. Muxamsueako C.I. Mudopmarmonnse texuonorud. Hacts 1. Ilorpammuposanme Ha C++
[DnexTporHsi pecype]: PykosoacTso mo oprammsanmu camocrostenbHoi pa6orsr crymentos / C. T.
Muxampaenko; ToMcK. Toc. yH-T CHCT. ymp. ® pamuodnektponuky, Kadenpa mnpoMbInuieHHOH
snextporuki — Tomck: TYCVYP, 2015, — 164 c. : wi., Tabn., mpmr. — bubmorp.: ¢. 162, [OnexTpoHHbIA
pecypc]. - http://ie.tusur.ru/docs/msg/it_1.rar (01 nposedenus npaxmuueckux pabom u CPC)

2. Muxamsuerko C.I. Hndopmamuonnsie Texnonorus. Yacte 2. IIpodeccuonanbHbie
MareMaTHYecKue MaKeThl [DIEKTPOHHBIA pecypc]: PyKOBOACTBO IO OpraHU3aldM CaMOCTOSTEIIHHOH
pabotsl cryaenros / C. I. Muxansuerko; TOMCK. TOC. yH-T CHCT. ymp. u pajauodnextponuky, Kapenpa
npoMbinuierHoM anexrporuxn — Tomek: TYCVP, 2015. — 128 c. : nn., Tabi., mpmi. — bubmmorp.: ¢. 97.
[DnexTporHEI pecype]. - http://ie.tusur.ru/docs/msg/it_2.rar (015 nposedenus nabopamopivix pabom)

12.4. Ba3bl JaHHBIX, HHGOPMANHOHHO CIIPABOYHEIC H MOMCKOBbIE CHCTEMbI

1. Mathematica. Cucrema KommbioTepHOM anmreGpsr  kommanmu  Wolfram  Research.
Odurnumanseeni  caifit xkommanwu Wolfram Research  http://www.wolfram.com. Croco6 noctyna:
http://www.wolfram.com/mathematica/.

2. Maple. TTporpaMmHuBIf NakeT KOMIBIOTEpHOM anre6psl xommanuu Waterloo Maple Inc.
O¢unuansHbi CaliT: http://www.maplesoft.com/. Cnioco6 JOCTYTIa:
http://www.maplesoft.com/products/Maple/index.aspx.

3. MatLab. Ilaker MareMarTw4YecKVX ¥ WHXXCHEPHBIX BhrauciHeHHH. OdQuuuansHbil cait
KOMITaHUH-pa3paboTunKa MathWorks http://www.mathworks.com/. Cnocob JIOCTYyIIa:
http://www.mathworks.com/products/matlab/.

4. MathCad. CucremMa KOMIBIOTEPHBIX BbruHCIeHHH. O0UIuagBHBI CcaliT KOMIAHHH-
‘pazpaboTyrka Mathsoft http://www.mathsoft.com/, B cocTane PTC Community
http://communities.ptc.com. Croco6 JIOCTyHa: http://www.mathcad.com/,
http://communities.ptc.com/community/mathcad

13. MarepuajbHO-TeXHHYECKoe ofecedeHne AN CIHILIHHbI

TpebGyercs  BHIYMCITUTENBHBIM  KIacc, OCHAIIEHHBI  IIEPCOHATBHBIMH  KOMIILIOTEpaMH,
IPOU3BOMUTENLHOCTD KOTOPBIX JOCTATOYHA JUIsl pabOThI IO/ ONEPAIMOHHON CHCTEMOH C YCTAHOBIICHHBIM
naxetoM Microsoft Visual Studio oot Bepeun.

KonudecTBO MHAMBUAYANLHEIX pab0uuX MECT B BBIUMCIIUTEIIFHOM KJacce ONpesieseT pasOuBKy
TPYIIBI Ha MOArPYIIIBL TAKUM 00pa3oM, YTOOB! y KaXJO0To CTY[eHTa HMeNIach BO3MOXKHOCTh BBIIOJIHSITH
HHMBUIYATBHOE 3a][aHUe TI0 TIPAKTHKE ¥ JaGopaTopHyIo paboTy Ha OTAENbHON paboyel cTaHiuy.

JIeKIMOHHBIA ~ Marephal  PEKOMEHIYEeTCS IpPEeACTaBIATh B ayAUTOPHAX, OCHAIIEHHBIX
MHTEPAKTHBHBIMY CPEACTBaME 0TOOpaXKeHHs (IIPOSKTOP, MHTEPAKTHBHAS JOCKA).

14. ®oHp 0HEHOIHBIX CPEACTB

DOoHJ OLICHOYHBIX CPCOCTB [IPUBCACH B IIPUIIOKCHUN 1.

15. MeTomuueckne PEKOMEHIAMMM MO0 OPraHU3ANMN M3y ICHHA MHCHRIIIHHDBI

JucimiuiiHEa  sBjIserca  obecmevyuBaromei, (GopMupyeMble KOMIETEHIMM TpebyroTes s
OCBOEHHSI TPEIMETOB, HETOCPEACTBEHHO OTHOCSINUXCA K NIEKTPOHMKE M HAHODJIEKTPOHHUKE, CHJIOBOH
aneKTpoHuKe (power electronics) ¥ IpOMBIILIEHHOM nekTponuke (industrial electronics). B cBs3u ¢ atuM
IpH TPOBEJIEHMM BCEX BUAOB 3aHATHH M (GOpM KOHTPOIA HEOOXOMMMO 3a0CTPSTh BHHMaHHE
o0yJaromuxcsi Ha MPAKTUYECKOM NpPYMEHEHHH IOJNYYaeMbIX KOMIICTEHIWH B IpeaMeTHOH obractu
Oynyiei npodecCrHoHaNbHON NESITENBHOCTH.

18
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MUHUCTEPCTBO OBPA30OBAHMSA 1 HAYKH P®

 Hpunoxenne 1

DegepaibHOe rocyaapeTBeHnoe G1oIKeTHOE 06pa30BATENbLHOE YIPeKICHHE BHICIIET0 06pA30BaNHs

«TOMCKUIA TOCYIAPCTBEHHBI VHUBEPCUTET CUCTEM
VITPABJIEHUS 1 PAJTMODIEKTPOHUK
(TYCYP)

~y YTBEPXJIAIO
H}:f exro)p 1o yueOHolt pabore
[1. E. Tposu

« %> (97‘?’ 2076T.

GOHJT OLEHOYHBIX CPEACTB 110 YUEBHOW JUCLATUIMHE
HndopManmoadbie TEXHONOTHA

VYpoBers 0CHOBHOM 00pazoBareNbHON TporpaMMsel: bakanaspuar

Hanpasnenue noprotoskn (crermanbaocth): 11.03.04 JnexTponmKka M HAHOMNIEKTPOHHKA
[Tpoduns: MpoMpImaeHHAN 3NeKTPOHHKA

Dopwma o0yueHus: ouHANL

© Qakynprer: ®IT, akyabrer MWIEKTPOHHON TEXHHKH

Kagenpa: Ilp?, Kadeapa npoMbIlijieH 0N 3JIeKTPOHHKH

Kype: 1

Cemectp: 1,2

VYuebGuprit rtan Habopa 2016 roga u moCIeAYIOMUX JIeT

PaspaGorunkn:
—  3as. kadenpoit, npodeccop kad. Ip3 Muxanpuetco C. I. //7

/ 7
Disamen: 1, 2 cemectp %/

Tomex 2016
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1. Beenenne

®ouny onenounnix cpeacts (GOC) spnsercs npuokeHneM K pabodeil nporpaMMe TUCUUILIHHBL
(MpaKTUKK) ¥ TPEACTaBIgseT cobO0i COBOKYITHOCTE KOHTPONBHO-H3MEPHTENBHBIX MaTepuanos (THMOBbIC
3a/auu (3aaHus), KOHTPOJbHEIE paboThl, TECTHI B JIP.) ¥ METO0B UX HUCIOL30BAHES, [IPEIHAZHAYCHHBIX
TS A3MEPEHUS YPOBHS JOCTIKESHIS CTYACHTOM YCTAHORICHHEBIX PE3YILTaTOR O0YUEHHSL.

®OC 1o pucuuruiMHe (TIPAKTHKE) WCIONB3YETCA IIPH  TIPOBEJEHHMH  TEKYIIEro KOHTPOJIS
YCIIEBAEMOCTH U IPOMEKYTOUHOH aTTeCTAUUM CTYIEHTOB.

ITepeuens 3aKkperieHHbIX 3a JUCHUIUIAHOMN (MTPAKTHUKOM) KoMIIeTeHIpH mpuBeaeH B Tadmune 1.
Tabmuna 1 —~ llepeuens 3akpereHHBIX 32 JACHUTUIMHON KOMIIETEHLMH

f E

Kon DopMyNUpPoOBKa KOMIETEHIMN : Drranel GOPMUPOBAHKS KOMITETCHIITH

OIIK-6 CTIOCOGHOCTE OCYIIECTBILITH MOKCK, XpaHeHue, |Jo/keH 3HaTh MPUHIMIEL PabOThl
06paboTky ¥ aHanu3 HHPOPMALUH 13 IIePCOHANTBHBIX KOMITBIOTEPOB, HIEOIOTHIO
Pa3aHbIX HCTOYHHUKOB 1 6as JAHHDBIX, COBPEMCHHDIX OICPALIMOHHDBIX CUCTCM,
IIPeCTaBIAThL ee B TpedyemMoM (opmare ¢ OCHOBHEIE METOJIBI Pa3paloTKH
HCIONB30BAHUEM HHPOPMAIMOHHBIX, AIMOPUTMOB B [IPOIPAMM, IIPOLECC
iI(()MHI)}OTCprIX U CETEBBIX TEXHOJIOTUMN KOMITHJIANHA A CO3OAHMS TIPOIPaMMHOTr0o

IPOYKTa, CrIOCOOBI PASMEIICHHMS! B ITAMSITH
KOMITBIOTEPA CTPYKTYP JIAHHBIX,
HCIOJIL3YEMBIX JJIS HPCICTARICHU S
THITOBBIX HHPOPMAITHOHHBIX 0OBEKTOB U
obpaleHusi K HUM, THITOBBIE aJI'OPHTMBI

OTIK-9  ¢cnocoOHOCTH UCTIONB30BATE HABBIKY PabOThI ¢
KOMIILIOTEPOM, BIAJETh METOJAMU
HMHQOPMATHOHHBIX TEXHONOTUH, COOIONATH
OCHOBHBIE TPeOOBAHUS HHPOPMALHOHHOH

- Oe30nacHOCTH

: : 00pabOTKY JAHHBIX, HPUHLIUIIBI

OIK-7 ¢crnocobHOCT yUUTHIBATE COBPEMEHHbIE ACTIOJNE30BAHMS TPHIIIATHBIX
TEHIEHLMY Pa3BUTUS IIEKTPOHMKA, MaTEMaTHYECKUX MTaKeTOR.
I’I'ﬂMCpHTCHBHOﬁ A BLIMHCIIUTEIBHON TCXHUKH, J:LO JDKEH YMETh J1aBaTh CTPATErHUECKYIO
' MH(pOPMAITMOHHBIX TEXHOJIOTHH B cBOEH OLIEHKY pelnaeMoll TeXHIUeCKoH 3aadi,
li'lpO(l)eCCHOHaJ'lB.H.()l‘/’]ﬁ JACHTCIIBHOCTH 0CHOBBIB&TOHI}/}QC}I Ha HOHUMaHUH |

SICHOM TPCHCTARICHHH LeNeH
WCCIENORAHNH 1 aDCTparupoBaHuy OT
11abJI0HOB U AJITOPUTMOR T10MCKa
pelueHunii; peruars 3axauy 06paboTky
JAHHBIX ¢ TTOMOIIBI COBPEMEHHBIX
WHCTPYMEHTAIBHBIX CPEACTB KOHEUHOIO
nons3oBarens (MatCAD); cozgaBars,
OTJIKUBATH ¥ TECTHPOBATH IIPOTPAMMBI Ha
TIaTGOpPMEHHOHE3ABHCHMOM S3BIKE
BBICOKOTO ypoBHst (C++); IpeicTanisiTh
PE3YIBTATHI HCCIICAOBAHUH B yIOOHOM
dopmare (MsOffice).

Jlomken BiaaeTh HHCTPYMEHTAMH
COBJAHAS COBPEMEHHBIX TPOrPAMMHBIX
MIPOAYKTOR - OTIANOYHBIMH CpElaMH
BBICOKOT'0 YPOBHSI; HABBIKAMM HAIIUCAHMS,
TECTHPOBAHMS U OTIIAIKH [IPOr PAMMHBIX
CPENCTB; HABBLIKAMH ITOCTAHOBKH HAy4HO-
TEXHUUECKUX 337144, BHIOOPA METOJIOB X
PEIICHUS, TIOYUCHHUST K IPEOCTARIICHUS
pe3yabTaroB, HHTEPNPETAHA M aHAIN3A
TIONYYEHHBIX JAHHBIX.

Obmue XapakTepHCTHKK TTOKa3aTeNell U KPUTepHeR OIEHUBAHMS KOMITETEHITMH Ha BceX »ramax
NpUBEIEHBI B Tabmuue 2.
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Ta6smna 2 — O61ne XapaKTepUcTHKA MToKa3areiel W KPHTePHeB OLeHHBAHISI

KOMITETEHIUH 110 drarnam

Tlokasarenn u
KpHTEPHH

3uars

YMers

Braners

Omnwyno (BeIcOKUH
YPOBEHB)

Ob6nanaer QakTuyecKuMu
¥ TEOPETHUCCKIMHU
3HAHUSAMU B IIpejIerax
U3y4daeMoi 001acTu ¢
MTOHUMAaHVEM TPAHUI

Xoporo (6a3oBbIif
YPOBEHE)

MNPpUMCHUMOCTH

| TBOPUECCKHUX PCLICHUH,

Obnafaer Auana3oHoM
MPaKTHICCKUX YMEHUH,
TpeOyeMbIX JUISL PA3BUTHS

abcTparupoBanus
1pobiieMm

Kontponupyer padoty,
POBOJUT OTIEHKY,

| COBEPIIECHCTBYET JAEeHCTBIS
paboThI

3uaer (haKThl, IPUHLIUTIEL,
Tpoueccst, e
MOHATHSI B IIpeJieliax
M3ydaeMoit 06IacTH

Obnanaer qEama3zoOHOM
NPAKTHYECKUX YMEHUHU,
TPeOYEMBIX IS PEIICHUS
OTIPEIETICHHBIX TIPOONEM B
00J1aCTH HCCIeloOBaH s

bepeT 0TBeTCTBEHHOCTD 32
3aBepIIeHHE 3a/1a9 B
HCCIIEIOBAHHH,
mpucrnocabnuBaeT cBOe
TIOBEJIeHNEe K
00CTOSITENBLCTBAM B
pemenny npodiem

YnosneTBopUTENEH
0 (MOpOTOBLIH
YPOBEHB)

Ob6nanaer 0a30BLEIMH
OOLIMMMY 3HAHUAMU

Obnanaer OCHOBHBIMH
YMCHUSIMHA, Tp(36y€MI>IMI’I _
JULS BBITOJTHCHUSA TIPOCTHIX |
3aj1a4

Paboraer ripu nipsmom
Hadrone

2 Peanuszanng KoMueTenui

2.1 Kovmuerenums OITK-6

) OIIK-6: cnocobrocms 0Cyuecmsiiams ROUCK, XpaHeHue, 0bpabomky u ananus uH@OOpMayul us3
PABIUYHLIX UCOYHUKOG 1t 6a3 OUMHLIX, NPeOCNAGISMG ee 6 MmpebyeMoM (hopmame ¢ UCNONb30GAHUEM
UHPOPMAYUOHHBIX, KOMILIOMEPHBLX U CEMEBHIX MEXHOLOSUL,
Jis popMupoBaHMs KOMIETEHIHM HEOOXOMMMO OCYIIECTBHTH Psl HTANoB. DTarbl (HOPMUPOBAHHAS
KOMIETECHIMH, TIPUMEHAEMBIE [UIS 3TOr0 BHJBL 3aHATHH W MCIONB3YEMBIC CPEACTBA OICHUBAHHS
npeAcTaRieHs: B Tabnuue 3.
Tabnuna 3 ~ tans! GOPMHEPOBAHKST KOMIIETECHIIH U UCIIOJIL3YEMbIE CPEACTBA OLCHUBAHHES

Cocrasn 3Harn Ymers Bragers
Coneprxanue 3uaet ocHoOBHBIC TOHATUsL | JlaeT cTparern4eckyo Bnageer cOBpeMEHHBIMU
'9TAIOB MHPOPMATHKH, OCHOBHEIE | OIEHKY PeIiacMoi TTPOrPaMMHBIMH

MeTOo/BI pazpaboTii TEXHUYCCKOR 3aaty, HPOJYKTaAMM -

ANrOPUTMOB U MPOTPAMM.
OImICEIRACT TPOIECe
KOMITHJISIIIFH | CO3/IAHHS
ITPOTPAMMHOTO TIPOJIYKTa,
coco0pl Pa3MEIICHUS B
TIaMATH KOMITBIOTepa
CTPYKTYD JAHHBIX,
HCTIONIB3YEMBIX TS
TIPENICTABIICHUS THIIOBBIX
HHOOPMAIMOHHBIX
00BLEKTOB ¥ 0OpaUICHUs K
‘HuM. Qopmynupyet
THITOBbIC AJITOPUATMBI
00paboTKH IAHHBIX, 3HaeT
| TIPHHIIHITGT

| UCITOJIB30BAHUS
TIPUKJIQHBIX TAKETOB [

' BBICOKOI'O YPOBHSI.
[1lpencrapnsier pe3ynsTars |

OCHOBBLIBAIOUIYIOCS HA
TIOHUMAHHH ¥ SICHOM
Ipe/ICTARIEHUM LIETIeH
HeCeoBani, criocoden
abCTparupoRaTLCS OT
Ia0JIOHOB M ANITOPHTMOB
noucka perennid. Pemmaer
3agaan 00paboTKu
IAHHBIX C TIOMOIIBIO

- COBPEMCHHDBIX.
(AHCTPYMEHTATLHBIX

CpeACTB KOHCYHOTO
NOJNL30BATEII. (:0311216’17,
OTIIAXKUBACT YU TCCTUPYET
nporpaMMbl Ha A3bLIKE

HOTIKMBacT
IPoOrpaMMbI.

' BBIOOPA METOIOB UX

-uHdopManmeit s
TIOHCKA, XPAHSHHS,
obpaborkn n

 Pe3yABTATOB, KOPPEKTHOM
MHTEPIIPETali | aHallu3a

OTIIAOMHBIMY CpelaMK
BBICOKOTO YPOBHS.
PazpaOarsisaer, Tectupyer

JemoHeTpupyer HaBbIKH
NMOCTAHOBKH HAY4IHO~
TeXHUYECKHUX 3a1a4 1

pewenus. Onepupyer

MpeHoCTABICHUA

TMMOJIYHYCHHLIX JaHHLIX,
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TMOHCKa, XpaHeHuA,

0Bpaborky 1 anamsa
UHQOPMALHH U3

WCCNEOBAHUIE B YIOOHOM
(opmare.

[Tpumenser s 31010

" H.(})opma ITHOHHbBIC,

FKOMHbI-OTCpI'HSI@ 1 CCTCBBIC

PA3TMYHEIX ACTOYHUKOB U TEXHOJIOTHH.
- 6a3 JaHHbIX.

 Buibl 3aHATHIT [Togroroexa k sx3ameny;  [oarotoska k sxzameny; = CamocTosirenbHas

’ CamocrosTensHast CamocrosTelibHast pabota;
paboTa; paboTa; JlaGoparopHbie 3aHsATUSL;
Jlexmun; Jlexuuu; NurepakTuBHBIE
Jlaboparopusie 3ausrus;  JlaGoparopHsie 3aHsTHA;  J1a0OPATOPHBIC 3AHATHSL,
Ilpaxtuueckne samstus; | [lpakruueckue zaustus; | MuTepakTUBHBIE

I/IHTepaKTI/IBHBIC JICKIINH
HUnte PAKTUBHLIC
JlélGOpaTOpH LIC 3aHATHA,
MHTep AKTUBHEIC
NPAKTHICCKUC 3aHATHA,

VHTepakTHBHEIE JIEKIUH,
Wurepakrusrbie
naboPATOPHEIC 3aHATHS;
WNuTepakTUBHEBIE
NPAKTHYECKUE 3aHATHS,

TTPAKTHICCKUE 3aHATHS,

Hcnonszyemsie
CpesiCTRa
 OLICHUBAHHSI

Ordet no aboparopHOi
pabore;

Oruer o
PHANBUIYATBHOMY
3aJIAHIIO;

Onpoc Ha 3aHATHIX;
Konnoksuym;

DK3aMEH;

Ortuer o madoparoproit
pabore;

OTuer no
WHIIBUIYaTBHOMY
3aJIAHHIO;

Omnpoc Ha 3aHATUSX;
Konnoxsnym;

DK3AMEH;

OTtuer 1o adoparopHoH
pabore;

OTtvet no
HHIUBHIYATEHOMY
3a/1aHHIO;

Komoksuym;

DK3aMeH;

-~ DOPMYIHPOBKA ITOKA3ATEINCH ¥ KPUTEPUEB OLICHUBAHUS JAHHOH KOMITETEHIIMH npuBencHa B Tadumne 4.
Tabnuna 4 —~ [loxazarenu v KpuTepuy ONEHWBAHMS KOMITCTEHIIMH Ha 3Tanax

1 Cocras

3nark

YMerh

Buaners

OrnnyHo
(BBICOKMH YPOBEHD)

e 3HaeT OPUHIMITBL
HCITOJIB30OBAHUS
MIPUKJIAJHBIX MTAKETOB

ZUISL MONCKA, XPaHCHUA,

06paboTKy U anammsa
nH(pOpMAIHH 13
PABITUIHBIX
MCTOUHHKOB ¥ a3
JAHHBIX.

¢ meer
BCECTOPOHHUE 3HAHUS
OCHOBHBIX TTOHSTHI
UHPOPMATHKH.

e B nonuore
OTNACHIBACT TPOTECC
KOMITHIIAUMA U
CO3JaHUs
IPOrPAMMHOTO
IIPOAYKTA, CIIOCOORI
pasMEIeHus B IIaMSITH

JIAHHBIX.;
o [I'myGoxo nmornmaeT

KOMIIBIOTEPA CTPYKTYP

BCE OCHOBHBIE MECTO/IbI |

e JlaeT nosnmyro
CTPATErNYECKYIO OLEHKY
penaeMol TEXHUUECKOH
34144,
OCHOBBIBAIOLIYIOCS Ha
NOHMMaHUNA U ICHOM
NpecTaBiIeHny nenen

UCCIEIOBAHUM, CIOCOGEH

abcTparupoBarkcst OT

mabIOHOB B aJXrOPHTMOB |

HOHCKA PELICHUN.;

e (CBoOomHO permaet
3aqauu 006paboTKh
IAHHBIX ¢ TIOMOTIHIO
COBPEMEHHBIX
HHCTPYMEHTaTBHBIX
CPENICTB KOHEYHOTO
TIOJIL30BATEIS. |

e [Ipencrasnser
PE3YIBTATH
HCCIICOBAHIN B
yA0OHOM BHJIE, 3HAKOM C
dopmaraMi XpaHeHUs U

HHTCPIPETAHN JAHHBIX.

e (CB0oOOJHO IPHMEHSIET
HH(POPMALMOHHBIE,
KOMTIBIOTEPHBIE H
CEeTeBBIC TEXHOJIOTHH.;

e JlemoHcTpupyer
CUCTEMATHISCKHE
HABBIKH MOCTAHOBKU
HayYHO-TeXHUYECKUX
3aja4 u
APTyMEHTHPOBAHHO
BbIOMPAET METOBI HX
perteH st ;

e B comepriencrse
BIIAJICET COBPEMEHHBIMI
[POrpaMMHEIMH
TIPOLYKTaMHK ¥
OTIIAIOUHBIME CPelamMmy
BBICOKOTO YPOBHSL.
VYBEepEeHHO
paspabarsiBact,
TECTHPYET B OTIAKUBACT
MPOTPaMMBL. ;

e BcecTopoHHE
orepupyer
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pa3paboTKH
AIrOPUTMOB M
pOrpamMm. ;

o Cozmaer, OTJIAKHBACT

U TECTHPYET MPOrpaMMBbL
Ha SI3BIKE BHICOKOTO |
YPOBHS ¥ B NPHKJIA/HBIX
MAKETAX UMUATAIMOHHOTO
MOJEITMPOBAHUS.

nHpopMarueH, yBepeHHO
OCYIECTBIACT MOUCK,
xpanenue, 00paboTKy u
IPeIOCTaBICHHE
PE3YIBTATOR, KOPPEKTHO
HHTEPIIPETUPYET U
TIPOUBBOIUT aHAIM3
TTONYUESHHBIX JIAHHBIX.

® 3HACT OCHOBHBIC
TIOHSATHSI
nHGOPMATHKHL.

e OnucwBaeT Mponece
KOMITHJISIITAN ¥
co3JlaHus
POrPaMMHOI0
MPOJIYKTa, CIHOCOOHI
PA3MEIICHHS B TTaMATH
KOMITBIOTEPA CTPYKTYP
TAHHBIX. |

® 3HAET IPUHIUITHI
HCTIONIB3OBAHUSA
NPUKJIIAJIHBIX ITAKETOB
JUTS TIOWCKA, XPaHCHHS,
00paboTKH 1 aHaII3a
MHPOPMaNKH.;

e [lonmmaer
TTPUHIATIBL U
OCHOBHBIE METO/IBI
paspaboTiu
ATOPUTMOB U
IPOrpamMm.;

Xopomo (6a30BbIi
YpOBEHE)

e JlaeT cTparernyeckyo
ONCHKY permaeMoi
TEXHAYECKOH 3aJ1a9H,
criocoben
abcTparupoBaTbes 0T
rabIOHOB U aNTOPUTMOB
ITOMCKA PENICHUHA. ] ‘
e Peruaer 3ajaun
oGpaboTky JaHHBIX ¢ .
TIOMOILBIO COBPEMEHHDIX |
HHCTPYMEHTAIBHBIX
CPEJCTB KOHEUHOTO
MOJTB30BATEISL.

e [lpencrasnser
pe3ynbTaThl
HCCIIETOBAHUN B

yrno6uoMm dopmare.;

e CoszJlaer nporpaMmsl
Ha SI3BIKE BBICOKOTO
YPOBHS WK B
TIPUKITATHBIX
MOJEITHAPYFOIILIX

IaKeTax.;

e JlemoHcTpUpyeT
HABBIKU TIOCTAHOBKH
HAYYHO-TEXHIIECKUX
3aja4 ¥ BEIOOpa METOJI0B
UX PCLICHILSL.

e Braneer
COBPEMEHHBIMU
OPOrpaMMHBIMU
IPOJYKTAMHU |
OTJIANIOUHBIMHI CpeJaMu
BBICOKOTO YPOBHS.
Pazpabarbisaer,
TECTHPYET B OTIAXKHBACT
POTPaMMBL.

e Omnepupyer
uHpopManmeit 1
ITOMCKA, XPAHSHMS,
00paboTKu 1
[IPeaOCTABICHUS
PE3YILTATOB, KOPPEKTHOM
HHTEPIPETANE 1
AHaJIM3a MTOJIYUeHHBIX
JAHHBIX.

o [Ipumensier
uH(pOpMALMOHHBIE,
KOMITBIOTEPHBIC |
CeTEeBBIC TEXHOJIOTHH.;

 VIOBIETBOPUTEIHHO
(IOPOTOBBIA YPOBEHE)

e 3HaKOM C
OCHOBHBIMH
MOHSTHSIMU
HHGOPMATHKL. |

e [Ipencrasnsier
IPoLece KOMIMIISLIMA
W CO3aHUS
HPOTPAMMHOTO
TIPOIYKTa U
pazMeInesms
HH(pOpMALTUH B
TaMATH. ;

e 3HACT MPUHIUIIEI
UCITOJIHE30BAHMSL
OPHKIIAHBIX
IporpamMm. ;

e [lorumaer cMpICH
peLraeMoi TEXHUYECKOH
3a/a49H, Ipeiaraet nyTy |
peIneHuH. ;

e lcnonpsyer
COBpEMEHHbBIE
IIPOTPaMMHBIC CPEJICTBA
JULST PEIICHMST 3a1a4
00paboTKH MaHHbIX.}

e (Co3paer mporpaMMel B
NPUKITAIHBIX TIAKEeTaX
HMUTALHAOHHOIO
MOJIEIIMPOBaHMSL.

e [Ipencrasisier
pe3yaBTaThI
HCCIeIOBaHUH B |
cTaumapTHBIX popMarax.:
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o Jlemoncrpupyer
METOJIbI PELIEH IS
BAa30BBIX HAYTHO-
TEXHHUSCKHIX 3aJ1a4.;

o Jlonp3yercs
COBPEMEHHBIMHU
OPOrpaMMHBLIMU
npomykramu. Criocoben
paspaboTarh U OTIATATH
UPOrpamMmy.;

e TIpou3Bo/HT ITOKCK,
Xparenue, 00paboTky u
MPeAOCTABICHIE
JIQHHBIX.

e 3HAKOM C
IPUMEHEHHEM
UHPOPMATTUOHHBIX,
KOMITBIOTEPHBIX U
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CETEBBIX TEXHONOTHH.;

2.2 Kommerennusa OIIK-9

OITK-9: ¢hocoBrocms UCHOTb306AML HUGLIKY PABOMbI ¢ KOMALIOMEPOM, 6/1a0enb Memooam
UHPOPMAYUOHHBIX HIEXHONO02ULL, COOMIOUMb OCHOGHbLE mpe6osanus unpopMayuonHot He30nACHOCIU.
Jlns GopMEPOBAHHS. KOMIECTCHIMA HEOOXOMMMO OCYIIECTBATEL PAL JTANOB. Oransl  POPMUPOBAHUSL
KOMITETEHIIAH, NPAMEHSIEMbIe UL 5TOTO BHIBI 3aHATHH M HCTIONB3YEMBIE CPCICTBA  OLEHHBAHUA

npejcraBiens! B Tabnuie S.
Tabmua S — Drans GOPMUPOBAHKS KOMIETCHIIME W UCIIONIB3YEMBIC CPCACTBA OLICHHABANIS

Bnanetk

Cocragr 3HaTh Ymers
Conepxanme | Bmaet npuHIKANEL paboTel | [leMoHcTpHpYeT
ITAIOB [IEPCOHATIBHBIX HPUHITIBL PAabOTDI

!  KOMIIBIOTEPOB H HEPCOHATTBHBIX

UJICONION U0 COBPEMEHHBIX | KOMITLEOTEPOB, yMEET
OIEPALMOHHBIX CHCTEM.  HCIIOIB30BAThH
[Ipencrapnser ciocoOsl  BO3MOXHOCTH

pa3sMeINeHUs B TIAMSTH
KOMIIBIOTEPA CTPYKTYP
JAHHBIX, HCTIONB3YEMBIX
JUISL TIPEJICTaBICHMS
THITOBBIX
MHOOPMALIOHHBIX
00BeKTOB 1 0OpaIeHus K
HUM. BOCIpousBojuT
TIPAHIHIIBL
UCTIONB30BAHUS
[IPUKITATHBIX
UHCTPYMEHTATBHBIX
CPENICTB KOHEHHOTO
MOJIB30BATENS], ONACHIBACT
yIOOHBINA BUA
TIPEJICTABIICHHSI
(undopmannn. HassiBaer
OCHOBHBIE TPeOOBAHU
HpOpMaTHOHHOM
Ge30MacHOCTH.

OTIePaITOHHBIX CHCTEM.,
BeiGupaet HeOOXOMMBIC
CTPYKTYPBI JAHHBIX 1A
TIPEJICTABICHUSA THIIOBBIX.
HHPOPMAIIMOHHBIX
00BeKTOB ¥ 0Oparenus K
HuM. Beibupaer
COBPEMECHHBIC
HHCTPYMEHTAIbHEIE
CPEICTRBA KOHEUHOTO
MOJTB30BATES |

TIPEICTaBIET PE3yIbTaThl

HCCIEOBAHUN B YI00HOM
dpopmare. [Tonnmaer

. OCHOBHBIC Tp€6OB‘(1HH51

nH(GOPMATTHOHHOH
6e30IacHOCTH

Jlemoncrpupyer pabory

nepcoHantLHOTO

| KOMITBIOTEPA, UCTIONB3YET

COBpPEMEHHBIE
OTEPANHOHHBIE CHCTEMBI.
Hcronb3yeT HaBBIKH

paboThl C KOMITBIOTEPOM

JUTSL pa3sMELICHAS B
[AMSTH CTPYKTYP JAHHBIX,
HCTIONB3YEMBIX IS
IPEICTABICHUS THIIOBBIX
uH(GOPMAIMOHHBIX
o0bexros 1 0OpalIeHHs K
HUM. PelaeT 3apaqau
06paboTKH TaHHBIX ¢
ITOMOIIBIO COBPEMEHHBIX
HHCTPYMEHTANIBHBIX
CPeNICTB KOHEYHOT0
OJIBL30BATEIS U
[PEACTABISET PE3YIBTATHI
UCCIENOBAHMH B yIOOHOM
dopmare, HHTEPIPETUPYET
ux. Cobmonaer 0CHOBHBIC

TpeboBanus
HHGOPMATTHOHHOM

6e30MacHOCTH.

Buier 3aastaid

‘Hcnonbiyemsle
cpeJicTBa
OLICHUBAHHUS
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[TonroToBka K 3K3aMeEHY;
CamocrosTensaast
paborta;
Jlexnmm;

JlaGoparopuble 3aHsTUs;
. TTpakTHUecKe 3aHATHS;
Wure PAKTUBHLIC JICKIIMHY,
WnrepakrusHpie
s1aGopaTopHbBIE 3aHATHA,
WurepakTuseble
TPAKTHYECKUE 3AHATUL,

TTonroroska K sK3aMeHY;
CamMocTogTenbHas
pabora;

Jlexrmm;

JlaGoparopHble 3aHsTHS,
[TpakTrueckue 3aHATHS,

WurepakTHBHBIC NEKUHH; |

WurepakTuBabe
TaBopaToOPHBIE 3aHITHIL,
NrrepakTuBHbIE
NPAKTHYECKNE 3AHATHUS;

Oryer 110 sraboparopHoi
pabore;

Otuer no

VIH B LY ATTEHOMY
3aIaH1I0;

Oryer 1o sraboparoproit

pabote;

Otuer o
WHIMBHIYAIbHOMY
3aTAHUIO;

Camocrosrensaas
pabora;

JlaGopatopHbie 3aHsITHS,
WurepakTHBHBIE
JTab0OPATOPHBIE 3AHATHS,
WuTepakTHBHbe
NPAKTHYUECKUE 3aHsI TS

Oruer 110 nabopatopHOH
pabore;

Oryer o
WHJIHBULYAIBHOMY
3aTAHHIO;
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Omnpoc Ha 3aHATHAX;
Koymoxsuym;
DK3aMEH;

Omnpoc Ha 3aHATHAX;
Kosnoxe NyM,
DK3aMCH;

Komnoksruym;
DK3aMen;

DOPMYIIMPOBKA TIOKA3ATENEH 1 KPUTEPHEeB OLCHUBAHNS JAHHOH KOMIIETEHIWH [IPUBE/IeHa B TadmIle 6.
Tabnuia 6 — [Tokaszarenu ¥ KpUTEPUY OUCHUBAHKS KOMIIETEHIIMY Ha Tanax

‘Cocran

3HATE

YmeTs

Branern

OO
(BBICOKHI YPOBEHD)

e YBEpEHHO ONUCHIBACT
1 000CHOBBIBAET
Crnoco0bl pasMeIleHus B
MaMSITH KOMITBIOTEpa
CTPYKTYP JAHHBIX,
HCIONB3YEMBIX JUIs
[IPEJICTABICHHUS THITOBBIX
HHGOPMANIMOHHBIX
00BeKTOB K OOpAIICHUS K
HUM.;

e [lomHOCTEIO
BOCIIPOM3BOIAT
IPHHIMAIIB]
HCTIONBE30BAHUS
MPUKIIATHBIX
HHCTPYMEHTANBHBIX
CPENICTB KOHEUHOIO
MOJTH30BATEIS, BRIOUpAET
JUISE KQOKIOTO CITy™Hast
y0OHBIH BHI
npefcTaBNeHus
“HOpPMALHH.

o [lepeuucnser Bce
OCHOBHBIE TPeOOBAHSI
rHGOPMATTMOHHON
6e30macHOCTH, 3HACT
CYIIECTBYIOUIAE YIPO3H]
0e301aCHOCTH. ;

e |yboko nmonuMaet
IPUHLATIBL PAOOThI
MEPCOHANTBHBIX

KOMIIBIOTEPOB, YBCPEHHO |

uijiaract uacoIoruio
COBPCMCHHBIX
OLEPaAllHOHHBIX CHCTCM.

e Koucrpyupyer
HEOOXOIUMbIE CTPYKTYPHI
JIQHHBIX JUTsL
IPEICTABICHUS THITOBBIX
HHPOPMAIIMOHHBIX
00BEKTOB H BHIOUpAeT
croco0Ob! 0Opamenys K
HUM.;

e (OOOCHOBaHHO
BEIGHpaeT COBPEMEHHBIE
HHCTPYMEHTAIbHbIE
CpeNcTBa KOHETHOTO
MOJIL30BATENS U
YBEPEHHO TIPEACTABISET
Pe3ynBTaThL
uceneopanuii B
HauyHieM gopmare.;

o Jlonnmaer n

0BOCHOBBIBACT OCHOBHBIC

TpedoBanus
HHGOPMANOHHON
6Ge30IMacHOCTH. ;
MIPUHIUDBL paboTHL
TEPCOHATLHBIX
KOMITHIOTEPOR, yMeeT
HCIOIL30BATEL BCE
BO3MOYKHOCTH
ONEPAUTHOHHBIX CHCTEM. ]

® YBEPEHHO
porpaMmMHpyer
pasMeIcHUe B IIaMITH
KOMITBIOTEPA CTPYKTYP
JIAHHBIX, HCIOJH3YEMBIX
JUTSL TIPECTABIICHHAS
JIIOOBIX
HHOOPMALIAOHHBIX
00BLEKTOB U CBOOOIHO
oOpalmaercs K HAM.;

e (CpoOomHO pemact
3agaun 00padboTKu
JIAHHBIX ¢ IOMOIIBIO
COBPEMEHHBIX
HHCTPYMEHTAIBHBIX
CPelCTB KOHEUHOTO
TONB30BATENS,
MPEJCTABISAET
Pe3yIBTATHI
ACCHCHORAHNIH B
ynobuom dopmare,
YBEPEHHO
HHTEPIPETUPYET UX.;

o Cobmonaer Bce
OCHOBHBIC TPCOOBAHUS
MH(POPMATTHOHHOH
Be30acHOCTH. ;

o CBobGonHo
JAEMOHCTPUpPYET padoTy
TICPCOHANBHOTO
KOMITBIOTEPA, UCTIONL3YET
HobIe ONHON N3
COBPEMEHHBIX
OTIEPAIHOHHBIX CHCTEM.;

Xopomo (6a30BbIH
| YPOBEHb)

e [lpencrasmser
CHOCO6L\I PasMeIICHUA B
maMsITH KOMITBIOTEPA
CTPYKTYD JaHHBIX,
UCHONL3YCMbBIX J1J151

IPCOCTABIICHUS TUITOBBIX

nH (l)()pMaII HOHHBIX

00BEKTOB 1 0OpAIECHIS K |

HUM.;
e BocrpousBoaut
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e Bridupaer
HEOOXOMAMBIC CTPYKTYPBI
JTAHHBIX ST
IPeJICTABICHUS THIIOBBIX
HHQOPMAITTOHHBIX
00BeKTOB 1 0OpaIleHust K
HUM.;

e [Tonumaer OCHOBHBIE
TpedoBaHMs
HHGOPMAIHOHHOH

272

e Vlcnoms3yer HaBBIKH
paboTHL ¢ KOMIIBIOTEPOM
JUTSE pa3MEIIEeHNs B
TamMsITh CTPYKTYP
JAHHBIX, HCTIONB3YEMBIX
JUTSL TIPEJICTABIIEHHUS
THIIOBBIX
HHGOPMALIAOHHBIX
0GREKTOB K OOpAICHNUS K

HUM.;




[TPUHLIAIIB]
HCTIONIb30BAH S
MIPUKIAIHBIX
HHCTPYMEHTATBLHBIX
CPE/ICTB KOHEYHOTO
TIOJIB30BATEIIS,
OTIUCHIBACT YHOOHBIA BRI
IIPe/ICTaBICHHS
uH(POPMAIYH. ;

o HaswiBaet ocnopHbIe
TpeOOBAHMSL
UHPOPMATTMOHHON
6e30MacHOCTH.

e 3JHaeT NPUHIHIL]
paboThl TePCOHATBHBIX
KOMITLIOTEPOR,
HIICONOTHIO
COBPEMEHHBIX
OMEPAIIOHHBIX CUCTEM. ;

0e301TacHOCTH. |

e YMEET IONTb30BATHCS
COBPEMEHHBIMHA
HHCTPYMEHTATbHBIMH
CPENCTBAMM U
MpencTaBisger
pe3yNBTATE
UCCIICIOBAHUNA B
yrobHOM (opmare.;

¢ [loHumaeT NPUHIHIIL]
paboThI MepcoOHaIBHbBIX
KOMITLIOTEPOB, YMEET
UCIIONB30BATH
BO3MOMKHOCTH
OTICPAIIMOHHBIX CHCTEM. |

‘ YJZI,O BJICTBOPUTEIILHO

e 3HAKOM C

e [lonrorasaupaer

o CoBofaeT OCHOBHBIC |
TpeboBanus
HH(POPMATTHOHHOH
6e3011acHOCTH. |

e Jlemoncrpupyer
paGoTy NEPCOHAILHOTO
KOMITBEOTEPA, HCTIONB3YET |
COBPEMEHHBIE
orepandoHHbIe
CHCTEMBIL.;

e Pemaer 3a1auu
00paboTKH TaHHBIX ¢
IIOMOIIBIO COBPEMEHHBIX
HHCTPYMEHTAIBHDIX
CPEJICTB KOHEYHOTO
MOJIB30BATEIISE M
npeacTaBiser
PEe3yIBTaThl
MCCHIEHOBAHMH B
CTAHIAPTHBIX (popMAaTaXx,
HHTEPIPETUPYET UX.;

® I/ICHOJIBB}/CT HaBBIKH

- (ITOpOroBeIH HPUKITATHEIMU THIIOBBIE CTPYKTYPBI paGoThI ¢ KOMITBIOTEPOM

YPOBEHB) HHCTPYMEHTANbHBIMHA JAHHBIX JUTS X PaHEHUS JUISL pa3MelIeHUs B
CPEACTBAMHU KOHEUHOT'O HHPOPMALIOHHBIX MAMSTH CTAHAaPTHBIX
MOJIL30BATEIIS, 00OBEKTOB.; THTIOB JAHHBIX U
nepeurcnseT 0a3’oBble e 3HAKOM C oOparnaercs K HAM. ;
THBI IPEACTABICHUS COBPEMEHHBIMHE e Criocoben obpaborars
HHPOPMALIH. ; HHCTPYMEHTABHBIMU JIAHHBIE ¢ IOMOTIBIO
o [loHuMaeT OCHOBHBIE | CPEACTBAMH KOHEYHOTO COBPEMEHHBIX ITAKETOB U
TpedoRaHus II0JIB30BATENS 1 pescTanisier
uHpopMaALTIOHHOA crocoOeH BEIOpATh PE3YIIBTATHI
0e30TacHOCTH. | ynobubIi (hopmar UCCIIeIOBAaHUH B
e [lpencrapmaer PE3VILTATOB. | CTaHJAPTHRIX (popMmarax.;
criocoObl pasMenieHust B | e YmeeT BrIOparh e CoOuro/faeT OCHOBHbBIE
MAMSITH KOMIIBIOTEPA OCHOBHBIE TpeCoBanus TpeGOBaHMs
THITOBBIX HH(QOPMAHOHHON uHpOPMALMOHHOI
UH(POPMALIMOHHBIX 0e30TacHOCTH. ; 6e30IMacHOCTH, OMycKast
06’}56}(’1‘08.; e ﬂel\,{OHCTppreT NOrpeIlHOCTH.
e 3HakoM ¢ IpuHIEnamyu  paboTy ¢ epcoHanbHeIM | @ JlemoncTpupyer
paGoTHI NEPCOHAIBHBIX KOMTIBIOTEPOM.. paboTy NEpCOHAIBHOTO
KOMITLIOTEPOB, KOMITBIOTEPA B
COBPEMEHHBIMHU MHUHHMAIBHOM 00BEMeE,
oreparuOHHBIMU UCITONB3YET
CHCTEMaMU. OTICPALMOHHYIO CUCTEMY

Windows.;
2.3 Kommerenuus OITK-7
OITK-7:  chocobnocmv — yuumel6dms — COGPEMeHHbIE  MEHOCH YUY

UIMEPUMENbHO ] 12

BLIUUCTIUMENbHOT

nPoGeccUoOHanbHOT OesMenbHOCHL.,
JUtst GOPMUPOBAHMS KOMMETEHIMH HeOOXOMMMO OCYIIECTBHTH PSIA 3TaroB. DTambl (POPMHPOBAHHS

KOMIICTCHIIUY, TIPUMCHACMBIC JUIA
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ITOT0  BUIABL
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3AMATHH |
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TpeicTaBieHB! B Tadbmmue 7.

Ta6mua 7 — Dransl GOpPMAPOBAHNS KOMIETEHIMH U MCIIONB3YEMBIE CPECTBA OLCHHBANN
i H i I

Cocras _ 3Harh YmeTb Braners
Conepxanue | 3HaeT COBPEMEHHLIC | O6ocHoBanHo BIGUpaetT  PaccunThiBacT
3TaIoB  TEHAEHIMH Pa3BUTHA st TPOQECCHOHANBHON  HEOOXOIMMBIE JICMCHTI

 DIIEKTPOHUKH.
TIpencrapaser 9BOJOLHIO
F3MEpPUTENLHON U

| BBLIYHCTUTENHHOMN
CTEXHUKH, BUINT e€
-mepernexTrrbl. OIEHUBAET

HCII0JIb30BAHME
UHGOPMaTOHHBIX

TEXHOJOTHH B CBOEH
IpoheCcCHOHANBHOM
HEeSTEILHOCTH,

IESTEIBHOCTH
' HEOOXOMUMBIC HIICMEHTDI
| IEKTPOHHOW TEXHHUKH Ha

OCHOBE COBPEMEHHLIC

 TEHJICHIMY & pa3BUTHSL.

OueHnBacT napameTpsl

U3MEPHTENHHON 1
! BLI‘{I/ICHMTCHI)HOﬁ TEXHHAKH | USMECPUT CJ'II':I-iOﬁ u
'C YUETOM [1EePCHEKTUB
menonssosanus. laer
CTPATErNIeCKyIO OLEHKY

permaeMon TeXHHIECKOH
3aj(au¥ ¢ TOYKH 3PEHUS
UCIIOJIB30BAHUS
MHPOPMATMOHHBIX

TEXHOJIOTHH,

 EKTPOHHOM TEXHUKH Ha
OCHOBE COBp@l\’[GlIHL‘lX

| TeH/ICHINH €€ PasBHTHS B
 pamkax cBoei
npodecCHoHATLHON
JESTENLHOCTH.
PaccumThHIBACT MAPAMETPEI

 BBIMHCITUTEILHON TeXHUKH
¢ YUETOM IIEPCITEKTHB
HCTIOTB30BAHUS,

| HeoBXOMMON
BBIYPCTHTENLHOM
HATPY3KH B CETEBOIO
tpaduxa. Beraucisger u
OpraHK30BBIBACT
TEeXHUYECKUE U
HH(POPMAIMOHHEIE
‘pecypebl, HEOOXOAMMBIC
JUBSL PELICHUS TIPHUKIIAIHOM
3a7a94 TIPeIMETHOH

Bune! sapaTuit

ITonroropka K SK3aMeHY;
CamocrosirenbHas
pabora;

Jlexnnu;

JlaGoparopHbie 3aHATHS,;
[TpaxTryeckue 3aHATHS,
WHTepakTUBHEIC JIEKI{UH;
WuaTepakTuBHbE
naboparopHbIe 3aHATH,
HuTepaktusuble
TPAKTHIECKUE 3aHATH,

[ToaroroBka K »K3aMeEHY;
CamocrosTenbHas
pabora;

Jexmuu;

JlaGopaTtopHbie 3aHATHS,
IMpaxrugeckne 3aHsTas;

MHT&pE\KTMBHMC JCKIHA,

WurtepakTUBHBIE
71abOPATOPHbIC 3AHTHSL,
Wurepaxtupuble
MPAKTHICCKUE 3aHATHS;

Camocrodrenbhas
pabora;

JlaGoparopubie 3ans s,
WurepaxTusubie
nabopaTopHbIe 3aHATHS,
WarepakTuBHBIE
NPAKTHUECKHE 3aHATHS;

Hcnonssyemble
cpenctsa
OIEHWBaHMS

Otuer 1o aboparopHoi

pabore;

Otuer 1o
HHIHBHYATBHOMY
3AAHATO;

Onpoc Ha 3aHATHSX;
Dx3aMeH;

Oruer no maboparopHoit
pabore;

Oruer o
UHTABHAIYAIBHOMY
3aaHUIO;

Orpoc Ha 3aHATHSIX
DK3aMeH;

Oruer 110 1abopaTopHoOH
pabore;

Oryer 110
AHJMBULYATBHOMY
3aaHUIO;

DK3aMeH;

(“Dopmyjmpomm roxasareyeil u Kpurepuen OLCHUuBaHKs JIAFHON KOMIIETEHIH NPHUBEJICHA B Tabnue 8.

Tabnuua 8 — ITokasaresny ¥ KPUTSPUU OLICHUBAHNS KOMITCTECHIIHY Ha 3Tarax

Cocrar

3HaTh

VYMeTh

Baanets

LOrmaHo
(BBICOKUIH YPOBEHD)

e 3HaeT BCe

e (OB6ocHOBaHHO

COBPEMECHHBIC TCHICHITA ‘ ﬁBﬁ[iIﬁ)ﬁ‘ipaC'I‘ JUIs

PA3BUTUS HJICKTPOHHKH,

npodeccuoHanbHOR

e PaccunTHIBACT
OONBLITHEHCTRO

HGOGXO,I[HML’IX WICMEHTOR |
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criocodeH npejcKazarh
HallpaBJ/IeHUE.

e o nceil nonHore
[IPEeJICTaBISET IBOIFOIMIO
U3MEPUTEIBLHOHN U
BBIUHACTHTEIBEHOM
TEXHUKY, BT e8
HEePCIEeKTUBDL;

e TouHo oneHMBACT
UCIIONB30BAHUE
UHPOPMALLOHHBIX
TEXHOIOTHH B cBOEH
npogecCcHOHATBHON
JIEATEIILHOCTH.

JACITEIIBHOCTH BCE
HEOOXOIHMBIE 3JIEMEHTH!
DHCKTPOHHOﬁ TCXHUKY Ha
OCHOBE COBPEMEHHBIX

TCHICHIIH it eé paspuThsL.; |

e OreHrBacT Bce
mapaMeTphl
U3MEPUTEIIHHON 1
BEIIHCIIMTEIIBLHON
TEXHUKHN C YHETOM
MEPCIEKTUR
HCTIONB30BAHMS B CBOEH
npodeccnonaibHoM
NeATeILHOCTH. ;

e Jlaer cTpareruvyeckyio

OLICHKY pernaeMoi
TEXHUIECKON 3a/1auit ¢
TOUKH 3PEeHUS
UCITONB30BAHUS
COBPEMEHHBIX M
HEPCHEKTHBHBLIX
HHQOPMATTHOHHBIX
TEXHOQIIOTH.;

DIIEKTPOHHON TEXHHKH HA
OCHOBE COBPEMEHHBIX
TEHACHIMH ¢& Pa3BUTHS B |
paMKax cpoei
nmpodeccroHaIbHOH
IIESTEIBHOCTH.

e PaccunTeiBacT
BGONBLIMHCTBO Ga30BBIX
apaMeTpoB
M3MEPUTENLHON U
BBLIYHCIHTETHHOM
TEXHHKH C YIETOM
NepenexTHB
HCIIONL30BAHYS,
HeoOxonuMot
BEIYHCIIHTEILHON
HArPy3KU 1 CETEBOTO
Tpaduka.;

e Brrumcnger u
OpraHu30BBIBACT
TEXHUYECKHIE
uH(OPMAMOHHbIE
pecypebl, HeoOXOUMBbIE
JUTSL peLUEeHUs
TIPUKITAJHON 3ajaun
peMeTHOH 00nacTy.;

" Xopomo (6azoBbrit
YPOBEHD)

e 3HACT COBPEMEHHEIE
TEHJICHIUY PA3BUTHS
HNEKTPOHUKH.;

e [lpejcrasnser
SBOJTIOLMIO
H3MEPUTENBHON U
BBIMHCIATELHON
TCXHUKHY, BUIUT €€
TICPCTIEKTHBEL.;

e [lorumaer
PUMEHEHUE
UHPOPMALTMOHHBIX
TEXHOIOTUH B CBOCH
npoeccroHaILHON
JEATEBHOCTH. |

o BriGupaer juist
npoecCnoHabHOI
JEATeNbHOCTH

HGOGXO,Z[HMBIG WIEMEHTBI

NIEKTPOHHON TEXHUKU Ha
OCHOBE HEKOTOPBIX
TEeHJCHIUN e€ pasBUTHSL.;
e QOuenupaet Hanbonee
BOKHBIC TTAPAMETPHI
H3MEPUTENBHOHU N
BBIMHCITUTCIIBHON
TEXHUKU ¢ YIETOM
IIEPCIIEKTHR
HCTIONB30ORAHASA B CROCH
rpodeccnonanbHOM
JIESTEIBHOCTH.

o (OueHUBACT PELIACMYIO
TEXHHUCCKYFO 3aa4y ¢
TOUKH 3PCHUS
HCTIONB3OBAH M
HHPOPMAIHOHHBIX
TEXHOJIOTHH. ;

e Paccumrhmaer
rapameTphbl
HU3MEPHTENLHON U
BBIYHCTTUTEILHOR
TEXHUKH € YUETOM
MEPCICKTUB
HCTTIOJIB30BAHUS,
Heobxo0MMOoH
BBIYUCITUTENEHON
HArPY3KH U CETEROTO
Tpaduka.;

e PaccuuTheBaer
HEKOTOPBIE TapamMeTphl
HIIEKTPOHHON TEXHUKH B
pamKax CBOeH
npodeccHoHanbLHOR
JESITENBHOCTH. ;

e OnucrhiBaeT U |
BHIGHPACT TEXHUUECKHE U
HHPOPMAIMOHHBIE
pecypebl, He0OXoMMBIE |
JULSL PELIECHMS
TIPUKIAHOMN 3a1auu
npejMerHoit obacTH.;

- YIIOBJIETBOPUTEILHO |

(rmoporoBeIi
YPOBEHD)

e 3HAKOM ¢ HEKOTOPBEIMHA
COBPCMCHHLIMHT
TCHACHIMAMHA PDa3BUTIA

e (OCO3HACT, KAKHUE
MICMCHTBI ')HQKTpOHHOfI
TEXHHKY HEOOXOMNMEBI

e Bribupaer
HGOGXOLIHM bIC |
niapamMeTphl AMEKTPOHHON |
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HIEKTPOHNKH. ;
e V3naraet momynspHsie
TEHACHUHU PA3BUTHS
W3MEPUTENHHON 1
BBIYHCIUTCILHON
TEXHUKH. |

e 3HaKOM C
HCTIONB30BAHHEM
uH(pOPMALMOHHBIX
TEXHOJIOTHH B CROEH
npodeccuoHanbHON
JESTENRHOCTH. |

JUIS CBOEH
npodheccHoHaANBHOH
JEATeNILHOCTH.

o OLEHURACT HEKOTOPLIE |

napaMeTpbl
U3MEPUTENBHOH H
BBIMHCITHTEIIBHON
TeXHUKH. |

e JlomumaeT, Kax
AHGOPMAIMOHHBIE
TEXHOIOTHH TTO3BOJISIIOT
VIIPOCTHTh IOUCK
PEICHUS TPUKIIAJHOH
TEXHWUUECKOW 3a/1a4H.;

TEXHHUKH B PAMKaX CBOCH |
1ipodeccHoHANLHOM i
JESITEIILHOCTH. |

e QueHUBACT U
BLIOHpacT mapaMeTpsl
HW3MEPUTENILHON |
BLIYUCTHTENLHOMN
TCXHUKH. ;

o Jlonumaer, kakue
TEXHUHECKHE U
AH(OPMALHOHHBIE
pecypehl HEOOXOUMBb!
JULSL pelLeH s
TIPUKIaAHON 3a1aun
npeMeTHON obacty.;

3 TunoBbie KOHTPOJLHBIC 32/ TAHMST

HHH peamm3auy BhIIEIEePCUHCICHHBIX 3a1a4 OG}"IGHH}I HCTIONMB3YIOTCS THUIIOBBIE KOHTPOIBHLIE
33JAHKs B WHBIC Marepuaibl, HeOOXOIUMBIEC IS OUEHKRA 3HAHWH, YMGHI/I.I\/'I, HABLIKOB ¥ (ﬁl/lﬁJIﬁVI) olbiTa

JCATCITHEHOCTH,

XapakTCpu3yIolux  dTallbl

dopMupoBaHMs KOMIETCHUHH B

OG]’)'&TROBHTCJIBHOI?I OporpaMMEl, B CIICAYIOWEM COCTaBe.

3.1 TeMbI KOJNOKBHYMOB

- [TorsTie anropuT™Ma. AJTOPUTMUYECKHE KOHCTPYKITHH.
— . brox-cxemsl. Oneparopsl. OOpamenue K JaHHBIM.

—  Tlepemernbie HEJIOT0, BEIECTBEHHOT0, CHMBOJILHOIO M CTPOKOBOTO THIIOB JAHHBIX.
— Q030D BBIYUCIUTEIBHBIX MATEMATHIECKUX ITAKETOB.
= Ipurtmmne: oGpaiieHns K suefkam naMsaTh. Aipec epeMenHoH. Ykasaresn.

~  TloprmporpamMMel: 3aroJIOBOK, ONHCAHUE, PeaTH3alis aJlfOPATMA, BbI30B MOANPOrPaMMBI, Nepeaaya
TapaMeTPOR B IIOATIPOrPAMMY.

- CraTryeckye B JUHAMAYCCKUE HNePCMECHHDIC.

- Maccunsl. OJ.IZHOMGPHLH@ ¥ JIBYMEPHBIC MACCUBB.
- Crarmyeckne H JWHAMUYECCKIAE MACCUBDI, aapecanyi.

- BosMoxuocTi IpEeACTaBICHUS HHd[_)O})MaHI/IPI.

~  Craunaprusle moauporpamMmsl odpaborin rauusx. MsOffice.
—  Pabora ¢ cuMBonbHbEIMU MaccuBaMu. [ToToKOBBIH BBOJI-BBIBOA. JluHAMHYECKHE CTPOKH.
—  ®aitnosag cuctema. [Iporpammuas peasmzarms. Jleckpunrop daiina.
—  CTpyKTypHpOBAHHBIC TUIIBI JAHHBIX, OHTOBBIC NONIA, 00BEAMHENHS. BUTOBBIC OTIEPALUH.
—  Tlonsrrue knacca. oy v MeTOIbI KiTacea.
—~  Cremudukarops! gocryna. Crarageckne U JUHAMHAYECKHE 00BEeKTHI Kilacca.
~  Jocryn x nanubmM. Madopmannonnas 0€301MaCHOCTD.

3.2 Tembl MHAUBH/Y ATBHBIX 32/laBHH

TeMbl HHIUMBUALYATBHBIX 331aHUN
Tabmuma 9 — [okazarenw M KpATEPUH OLICHUBAHMS KOMITCTCHIMH Ha dTarrax

MIPOLECCe  OCBOCHU

Ne 3a1aHAe HA TPOTPAMMUPOBAHAE

BapranTsl HHIHBUAYATHBIX 3aQHKH

1. | Coznars nipoexr va Visual C++, Hanacars
IIPOrpamMMmy B COOTBETCTBUM €
WHIMBHIYaIHHBIM 33JaHAEM.

3alarh CTaTHYeCKHe NepeMEeHHbIe U
HHIIMEPOBATH UX TPOU3BOJILHBIMHY

1. IeITy10 3HAKOBYIO IEPEMEHHYIO X BBIBOJUTE B 5
HO3MIHSX, BEIECTBCHHYIO Y BEIBOIUTE B 3 HO3UIIUAX
JI0 IECSTAYHON TOUKY U B 3 TOBHIMAX MOCTIE,
CHMBOJIbHYIO Z BBIBOJNTE BMECTE C KOLOM,
CTPOKOBOM W IIPUCBOUTE CTPOKY, COEPIKALILYIO BAIITY
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YHCITAMHU.
BEIBeCTH Ha HKpaH 3HAYCHHS. CO3MAHHBIX
IEPEMERHBIX ITOTOKOBRIM (cout)
CrocoOOM.

3anporpaMMHupPOBATh BBOJ 3aJaHHBIX
[EPEMEHHBIX ¢ KJIABUATYPBI JIBYMSI
cnocobamu (popmaribiv - scanf 1
MTOTOKOBBIM — Cin).

BeiBecTy repeMeHHbIe Ha SKpaH
(popMaTHBIM CIIOCOBOM B 3a1aHHOM
(popmare.

Gamummio U.O., HoMep IPYIIILL, apec | roj|
poxieHust. Mcnonb3oBaTh He MeHee 3X Pa3iuaHbIX
YIPABISIIOLIMX CUMBOJIOB.

2. uenyto 6e33HaKOBYIO TEPEMEHHYIO A BBIBOJMTH B 6
MO3HIMSIX, BELICCTBCHAYIO B BEIBOIUTE B 4
TIO3XLHSAX N0 HECATHIHOHN TOYKH U B 4 MMO3HITUIX
noce, CUMBOJIBAYIO C BHIBOIMTE BMECTE € KOAOM,
CTPOKOBOH W NPHCBOUTH CTPOKY, COAEPIKANTYIO
Bawry Gamvunno M.0., mHAIMAIBL, TOPOI U TOJ
poxcienus. Memons3oBarh He MeHee 2X pa3jimIHBIX
YIPABISTIOIMX CHMBOJIOR.

3. UEIIYIO 3HAKORYIO IIEPEMEHHYIO P BRIBOAMTDL B 7
MO3HLHUAK, BEUICCTBEHAYIO R BBIROAUTH B 7
TTO3MLHAAX O JECITHUHON TOUKH U B 2 TIO3HIIHIX
[1ocsie, CUMBOJILHYIO (Q BBIBOJMTE BMECTE C KOJIOM,
CTPOKOBOH S MPHCBOHTE CTPOKY, COACPIKALIYIO BaIlly
Gammio 1.0O., Homep rpyTimel, pocT U Bec.
Wcnons3opark He MeHee 4X PasiiHbIX
YIPABISIOUTUX CUMBOJIOB,

2. | MpeobpazoBark HHAMBUYAILHOE 3a/laHe
U3 MHEMOHHYECKOTO OIHCAHUA B
TIOCNIEIOBATENBHOCTE ONIEPATOPORB SA3bIKA
C++, nocTponTs OIOK-CXEMY aNropuT™Ma 1
JIOKA3aTh €ro alcKBaTHOCTH TEKCTOBOMY
3aJAHUIO.

Hanucare nporpammy Ha sizpike C++ B
COOTBETCTBUH ¢ pa3paboTAHHBIM
ANTOPATMOM, OTJIAINTE €€ ¥ 3aIyCTHTh Ha
BBIIOJIHEHHE.

Bcee uncnoBpie KOHCTAHTSHI IO 3aIAHUIO
BBOJUTE C KJIABHATYpBl. BBOJ MaHHBIX
OpraHu30BaTh B [[HAJIOI0BOM
HHTEPAKTHBHOM PEXUME.

[TpomsBecTr TeCTHPORAHME TIPOTPAMMEL,
3aj1aBasi, 110 BO3MOMKHOCTH, HEPEALHBIC |
HE HPENYCMOTPEHHBIC 3aJaHUEM 3HAUCHHS
nepeMeHHbIX. [Ha srame Tectuporanms
IIPOrPaMMBbI IIPOM3BECTH IIPOBEPKY HA
3AUUKIUBAHHE — IPEIYCMOTPETh
HEBO3MOXHOCTD MOAaHHs IPOTPaMMEI B
«BEUHBIN LIHKID.

1.

3aJaTh IepeMEHHYIO 1 pasuyio -10.

3a/1aTh MEPEMEHHYIO | paBHYIO 28,

oxa i MeHbIIe 23, IOBTOPITH CHEIYIOIMEe JeHCTRISI:
{ ecnu i paBHO j, TO 1 YBETUHYUTh BJIBOC,

UHAaYe | YMEHBIIATE Ha 1,

YBEJIHYATE 1 HA 2 }.

2.

3aJaTh EPEMEHHYIO ( paBHyo -30.
3a0aTh IEPEMEHHYIO I PaBHYIO 0.

IIOKA ¢ MEHBIIE MiIH pasHo 20, OBTOPSTH
CIEAYIONHE NeHCTBUSL:

{ ecim q paBHO 1, TO ( YBEJIHIHTH BTPOE,
HHAYe T YMEHBLIINUTH Ha 2,

YBEJIMYUTL ( Ha 3 }.

3.

3ajarh nepeMeHHyio M papayio 28.

3a/iarh nepeMenHyio L pasnyio 10.

noka L, mensine 19, noropsre clieayionme
NEUCTBHSL:

{ ecim L ve pasHO M, T0 M yMEHBIINTS Ha 4,
nHade [, yBenuuuTs BIBOE.

yeenwanTs Lua 1 }.

4.

3a7arhk IepeMeHHyio D paphyo -6.

3anaTh nepeMeHnyo W pasyio 8.

noxa I He craner pasno 12, IOBTOPATH ClELYIOIIHE
JACHCTBHS:

{ ecma D He pasro W, T0 W yBEIHUHTE BTpOE,
nHaye W yMEHBIIUTH Ha 5.

yBenmuauTh D Ha 3 ).

3. I‘Ia['ll*l(la’lf"b, OTIAJIMTE W IIPOTECTUPOBATEL
nporpaMMy, BLINOJIHAIONIYIO ONepalny ¢
MacCCuBaMHM CHUMBOJIOB B COOTBCTCTBHH CO

I.
Haiitu B CTPOKE BCEC IMOUCTPOKH, HAUYUHAIOIUECH C
OoNbIoN 6}7KBBI WU ONMPEACTHTL  HUX  TIO3UIUH,
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CBOMM BapUaHTOM.
IIponeMoHCcTpUpOBATh BBIIEIECHNE TTAMATH

110X CTATNHCCKHUE " JAHAMIYECKHC
CTPOKOBBIC NCPEMCHHEBIC, a TaKxKe
KOPPEKTHOC yrajicHue JHHAMHAYCCKUX

MACCHBOB CUMBOJILHOIO THIIA.
ITponzBonumele HaX cTpoKaMu OIEparyuu
oOpMUTE B BHJIE TTOIIIPOTPAMM.

ITOCIICAHION TaKYyl0 IMOACTPOKY 3aMEHHUTH Ha CIIOBO
«Kyxymmeuka,

2.
Haiityr B CTPOKC BCC lli[l/lﬁ(l)phl, QIIpCJICHHUTL HMX
ITO3HULKMN u 3aMCHATDL ux Ha TEKCTOBLIC

OpPCACTaBICHUA! 1 —na LOOUH», 2 — HA «JIBa» U T.I.
TTopcumrarh KOJHYECTRO 3aAMEH.

3.

Kaxcaprii cumBoil «@» B CTpOKE 3aMEHMTH HA €ro
HoMep nosuruu B crpoke. llogcuntars KoiHuecTBO
3aMeEH, ’

4.

OupenennaTs MOPAAKOBBIH HOMEp TTOCHeHeH OYKBbI
«a» B CTPOKE. IMowuck OCYHIECTBIIATL € yUYCTOM
perucTpa. 3aMeHUTH ¢¢ Ha KA.

4. | Cospate nmporpamMmmy B cpene MathCAD.
[Tposectu ncenenopanue GyHknuud B
COOTBETCTBUM ¢ HHIHBULY AJIBHBIM
3aIlAHUEM U IOCTPOUTE ee Tpadux.

B nmponecce nccnenopanus GyHknman
NOCTPOUTE OONACTE OTIPEIeIIeHUs
GyHKumr, onucars mopeaeHue QYUK
Ha rpaHunax o0lacTy OTIpeesieHUs 1 Ha
OeCKOHETHOCTH, HANTH TOMKH
nepecedeHns rpaduKa ¢ OCIMH KOOPIUHAT,
YCTAHOBUTH, ABJSIETCS TH PYyHKIHSA
YETHON WM HedETHOH, orpeneNnTh,
SBIIACTCS JIH (PYHKIMS [IEPHOUIECKON
MUK HET, HAaHTH TOYKU 3KCTpeMyMa U
MHTEPBAJLI MOHOTOHHOCTH, HANTH TOWKH
neperuda ¥ HHTEPBAIIBLI BBUTYKIIOCTH-
BOTHYTOCTH, TIPOBEPUTE HAJIMUHE
BEPTHKANLHBIX ACHMITTOT B TOYKAX
pa3pbIBa U Ha rpasuiax obractu
ONpeJlelIeHHus, IOCTPOUTE
TOPU3OHTANLHBIE W HAKIIOHHEIC
ACHMITOTHI (PYHKLIUH.

1. fx)= sin(x) +In(m)
2-x
In(x) n
2. X) = e o @
T =G0
2 x—4

A K vy

4 f@=29 5 7

x—8

5 1) = \/x+2-s;n(x)__ne
X —

oy _ Cos(x) -
6. f(x) —~----—2_2x+\/z

sin(x)
(x=3)3+x)
In(x)

8.  f(» ::m+3-C(>s(ﬁ)

—2-sin(e?)

7. fx)=

5. | B wectrajuarepranom popmare 3a/aH
Ko7t Shex, KOTopbIH HEOOX0MMO
MIPEACTaBUTh B BUJIE JBOUTHOM
nocnenoBaTeNbHOCTH signal.
Ioctponts dyukimio Signal(t),
0TOOPAKAOILYIO Ha IpadrKe curHan
signal B BUJIE TOTEHIMAIIBHOTO KOJIA €
3aJAHHOU YaCTOTOU KBAHTOBAHMS.
[ToCTPOUTD aNTOPUTM KOAMPOBAHUS
JAHHOTO CHTHAJIA 3aJaHHBIM BHIOM
aHAJIOTOROH MONYJISILIMU C 3aTaHHLIMY
Hecymel vacToTo!, aMIuuTyiol u hazoi.

Shex=E3 E9 2A B2; wactora nndposoro curtaia
10 xI"n; apanoroseiit curiani — dasoBast MOLYIAIIUS C
yacroroit 50 I'n, ammmaryno#t 220 B u dazoit 120° u
OO

Shex= 11 E9 CD B2; wacrora nudpoBoro curmaia
100 k', aHAMOTOBBIM  CHTHAN ~  AMIUIHTYAHAS
mMoyastEs ¢ gactotoit 50 ', amnsmmrynoit 220 B u
110 B u dasoit 30°.

Shex= A3 29 CA BB:; wgactora uu@poBoro curaaia
120 x['u;  amanoroBeii  cHrHam  ~  vacroTHas
Moymsimust ¢ gactotod 50 ' m 120 ', amrumatynoi
24 B u dazoii 0°.

3.3 Templ onpocoB HA 3aHATUIIX

-~ 1. ITporpammusiit  komrurexe  MathCAD.  Crpykrypa  nporpammel.  Uucnennsie  H
AHAJIMTHYCCKHE  BBIYHCIIEHHS, TOUHOCTH  BbhluMCIeHHd. DBpiBojt  rpadukoB.  ANropuTMHUYCCKHE

posmoxocTH  MathCAD. Omneparopsr, omeparopubie Onoku. Marpuunbie omepauun  MathCAD.
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Berpoerubie GyHKIMN. |

-~ 2 Komnproreprsie  cetu, Borpockl  mHpopMarmoHHoH  OesomacHocTH.  Jlokanbnbie M
robaibEbie KoMibloTeprble cetr. Monens OSI. Anpecauwst B cetu, (opMmarhl oOMeHa JaHHBLIMU
(cetenpie npotokoinl), Ilporpammuoe oGecreuerue wis padorel B cersx. CayxOpl cern Wurepuer.
VYrposel urdopmarmonHsix arak. Kommerotepusle Bupychl. OtTnenenne MHTepdeidica nporpamMMbl OT
peanusanun, Jpyxecrsennple QGyaxunu. eperpyska oneparopos. Hacnenosanue.

—~ 3. Beenenue B nomstue "wrace". Tons w meromsl wiacca. Crienudukaropst JocTyla,
UCHONb30BanKue set- W get- MetonoB. KOHCTpYKTOp M JecTpykTop. YKasarenb Ha OOBEKT Kilacca.
Crarnyeckue W JaHaMHYeckHe oOBEKTHI Kiacca. KOHCTPYKTOp M JHECTPYKTOP NS CTAaTHYECKHX U
JIMHAMUYECKIX 00BEKTOR KIlacca. ‘

— 4, Tlpuempl 1IpOrpaMMEPOBAHMS MHKPOKOHTPOMIEPOB, OMTOBLIE OIEpALIUN. Topaspsiubie
noruueckue onepanun. Topaspsiasre oneparuu casura. OOpameHne K pazpsiaM Ipu MOMOMK GUTOBBIX
[oJIcH.

—~ 5. Crpyktypel. Onucanue B nporpaMMme, JOCTYI K HOJSIM CTPYKTYPBL. PasMelnenue B maMsiTH.
Ykasarenun wa crpykrypy. Crarudeckue o JMHAMAYECKUE TEPEMEHHBIC CTPYKTYpHOro Tuma. Maccus,
cocrosmmit w3 crpykryp. CIpykTypa, BKIIOUYArOmas B CBOH COCTaB MAacCHBBL. DBHTOBBIE ITOJIS.
O6repmuenys. CTarnyeckue U JIMHAMIYECKHE NIePEMEHHbIE CTPYKTYPHOI'O TUIIA.

— 6. Ilporpammuas peanmzaimsi orieparuBHON 1aMsta. [lucnerdep namsaTu. AJpec sUeHKA
NaMSITH, yKasatedb., THIM3MPOBAHHBIC ¥ HETHIM3WpoBaHHble ykazarermw. Onepaumu  "aapec” u
"comepxumoe”. CTaTHUecKoe M JIUHAMUYCCKOC pacrpeneneHue naMatd. OyHKIEM JMHAMUYECKOTO
pacnpenenenus namsitu. Ocsobokaenue nmamsiti. Oneparopel new u delete. O6paliuenue x HepeMEHHBIM
"rro mmenu” 1 "o axpecy”. OTimune yxaszareis OT JIMHAMUYESCKOH TTepeMeHHOH.

~ 7. Hopmporpammel: tporteiypbl 1 Qyakuun. Crpykrypa nosporpaMmel. GopMalibrbie H
daxruueckue rapamerpel.  Ilepenada  mapamerpoB B Teno  QyHknuu.  BpI3oB  nopnporpammel.
Bosppatuenne 3Hauenus, omneparop return. OOnacTh BHIMMOCTH nepeMenHHOH. OmMcaHue U BBI3OB
noanporpammel. [Iporotan nmozmporpammsl. Ajpec (yHKIUH, yKasaTeslb Ha nomnporpammy. O0macTs
| BUAMMOCTH epeMenHoi. [obansHeie U nokaibHbIe nepemMennbie. [leperpyska GyHKimii.

- 8. Bonpockr unopmarpionnoii 6e3onacuocru. locryn k daitiry, npasa pocryna. COBMECTHBIA
JIOCTYT K HHAOPMALMOHHBIM PECypeaM, TPaH3aKIHs, 3aBepICHHAS Orepariysl.

—~ 9, Gaitnoseie  nopcucremsr OC, xpanenwe Janubpix Ha Jjwcke. Jleckpunrop ¢aiina B
nporpamme. Jloctyn x ailiry. @aitnopbie onepaumy (cBs3arTh, OTKPBITh, 3aKpPBITh, YATALh, NHCATH,
onpernesuTh xouen). Pabora ¢ Gainamu nmpu noMomM OTOKOB BBOKa-BhRoJa. [Touck B (aiine.

- 10. Crpoxn cumBonos. Crpoka — MacCHB CHMBOJIOB. BriBon cTpoku Ha skpa. Ilocnemumit
AMEMEHT CTPOKM. YKazarelb Ha CTPOKy. YKaszareslb Ha CTpoKy. KomupoBamue M CpPaBHEHHE CTPOK.
Crarnueckue u JuHAMHYECKUE cTPoKK. DyHKIMK TIpeodpazoBaHysi CTPOKOBBIX THITOB JAHHEIX.

— 11. Onepanmonnast  cucrema.  BO3MOXHOCTH — JIACKOBOIO — XpaHEHWS  WH(OpMalUu.
Wrrepriperaiys JaHubIX, pacmmpenus ¢aitnos. Paitnosas cucrema, (ainosas Tabnuna. Obpamenue K
obopynosaunio 1K, BIOS. Setup BIOS. Jlpaiigepr.. Pabora ¢ aymmo-, Bupeo- u rpaduueckoit
nndopmarveit. Komep/nexonep. Ilpumoxenust mis paborer ¢ tekcrom (Word), tabmanamu (Excel),
CTPYKTYpPHUPOBAHHBIME JaHHBIME (Access) u rpeserraipsivu (PowerPoint).

— 12. Maccusbl - XpaHWIHIE OJHOTHIHBIX JaHHBIX. ONHOMEpHbIe (BEKTOPa) M MHOIOMEPHKIS
(Marpuisl) Maccupbl. Ornucanue mMaccuna, obpailieHue K dIeMeHTaM Maccupa 1o Muuexcy. [eneparop
cnygaiinpix gucen. Pabora ¢ maccuBamu B nukie. CraTudeckue U JIHAMHYECKAE MACCUBBL. (DyHKIMH
calloc(), malloc() u free(). Anpec MaccuBa = ajpec HaYaTLHON saeiiku. Yiaszarens Ha MaccuB. [lepenaua
maccuBa B QyHKImio. JluHaMuyeckie OMHOMEPHBIS M JBYMepHBIe MaccuBpl. OOpalenne K eMeHTam
maccuBa "anpectememenne”. JIByMEpHBIC CTATHUCCKHEC M JAWHAMHUYECKHE MaccuBbl. Tpu crocoda
pasMeleHust B TaMsITH JBYMEpHBIX MaccuBoB. Ocmoboknenwe mamsara. OOpamenne K sveikam
JIBYMEPHOTO MAacCHBA.

— 13.Honsrrue  wudopmarwu.  Tlpeyver  mndopmaruin.  MHPOpMAHMOHEBIE  TIPONECCHL.
Wudopmarmzanus  oburectsa. Komuporepbl. TeXHONOrHS TPOSKTUPOBAHMS W OTHAMKH IPOrpaMM.
WucTpymeHTamBHBIC CpeAcTBa mporpaMmupoBanns. OCHOBHBIE MOPUHIMIBL CO3JaHUs [IPOTPAMMHOIO
obecrieyervs. (OCHOBBI MPOrPAMMEPOBAHUS Ha S3BIKE BepxHEero ypoBHs (Ha mpumepe C++). Ilpomecc
cO3IaHus IporpaMMHEoro koja. Oiaaka rporpamm. Tpaccupopka IporpaMMHOI0 Kojia.
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~ 14. Crpyxrypa mporpammsl. CrasiaprHbie THMBL JaHHBIK. JBowuHbIE dopmar XpaHeHus
NaHHBIX. XpaHeHHEe ¥ WCIOJb30BaHUE YHCENT ¢ IDIABAlONeil TOUKOH (MaHTHCCa, CTENeHb, 3HAK).
Beravicnurensaast NOrpelliHOCTE M OTPENIHOCTD MTPEJCTaBICHUS JaHHBIX C TOUKH 3PEHUS PaspsIIHOCTH
nponeccopa. Maremarudecknit conpoueccop.

~ 15, Cucrema komibioTepHoit anrebper Mathematica. ITaker cumBonsroll maremaruxy MAPLE.
[TakeT Maremaruueckux U urkeHepHbIx Beiunciaenuii MATLAB. Iporpammusiit komrtexe MathCAD.

— 16. AnropurMadeckre koHCTpykumd. Oneparopsl BbIOOpa. Ilepeuncnsembiii THIT JAHHBIX.
Oneparops! nuia. MicmonszoBanue mepeMeHHBIX Jorudeckoro tumna. Oneparop 0e3yCIOBHOTO HEPEXOa.
Opranusanys JIRassora ¢ Iojb3obareseM.

3.4 Dx3aMeHaAHOHHBIE BOIIPOCDHI

Tema "Hpozpamma na asvike C++, @ynuxyuu 6600a-¢vi600a’’
1. Yro npeacrapisier coboit nporpamma Ha sizsike CH++7
2. Yro Takoe GUOMHOTEKN M KaK WX MONKIIOYATE K CBOeH mporpamme?
3. Kaxk 3aj1aercst nepexo)y Ha HOBYIO CTPOKY PH BBIBOJE HA dKpaH?
4. Kak ucnons30Barh QYHKIHE TOTOKOBOTO BBOJA-BEIBOJIAY
5. Kak B popMaTHOM cenu(UKATOPe YKa3aTh, B CKOJIBKAX STUEHKaX BBIBOJUTL YHCIIO?
6. Jlyist uero HyxHa cTpoka GopMaTHOH crienupUKaEY, KaK OHa BLITISIUT?
7. Kax ucnionb3oBars GyHKIMEA GOPMATHOTO BBOAA-BBIBOAA?
8. Uto xpanuTes B sueiike cuMBoapHOTO THIA (char)? Kak 910 3HaYeHwe BEIBOAUTCS Ha dKpaH?
Tema "Onepamoput azvika C++"
1. Yem oTrmuHaroTCs oepaTopsl BEIOOpa OT OIEparopoB Hukia?
2. Kax opranmzosars OeCKOHEUHBIH THUKIT?
3. Uro Takoe «nomarosas TpaccHpoBka rporpaMmmHoro kogayn? st yero ona ueronn3yercs?
4. CxonbKo pa3 BRIOIHACTCS ONeparop, coepamnics B kouerpykiud if ?
5. Kax yBHIETH TEKYIIEe 3HAUCHNE MEPeMEHHO BO BPeMst BLITTOTHEHUS IIPOrpaMMBI?
.6, Kak onpenesnts, CKOIBKO pa3 Oy/ieT BLITONHEH OTepaTop, copepxammiics B KorcTpyKIuu for?
7. nst wero ucnons3yetcs oneparop break? Uro Oyer, eciii ero mpuMEHUTs B TEJE LUKIA?
8. Uro Takoe cueTumk mukiia? Kak ero ucrnosb3osarh B onieparope for?
9. Kakue 3HaUeHHs MOrYT IPUHUMATH JIOTHYECKHE repeMeHnpie? MOXHO JIM MX 3ajaBark duciiamu?
Kakoit 00beM raMsiTid OHH 3aHAMAKOT?
10. CxoJbKO Pa3 BBUTONHSICTCS ONeparop, copepkaumiics B KoueTpykiuy if-else ?
11. KakoBsI nmpaBu/Ia HCIIONIL30BAHNS OTIepaTopa MHOKECTBEHHOr0 Beidopa switch? st uero HyskeH 050K
default?
12. Yem omnuyaeTest UK ¢ IPENYCIOBHEM OT IHKIA ¢ nocryciosuem? purenure npuMep.
13. B uem ocobennocts oneparopa continue? Kak ero nmpuMeHsroT?
14. Yro Taxoe Teprapnas roruyeckas oreparus? Kaxosa cemanTHKa €€ npuMeHeHus?
15. Kax wcnonezyercs oneparop break? Yro Gymer, ecid €ro mpomycTHTh B OIHOM U3 case ONOKOB
oneparopa switch?
Tema " Yrazamenu u ounamuveckue nepemennsie”
1. Yro Takoe ykazarenab U Il Yero OH UCTIOMBL3YETCs?
2. Kax y3Harh 3HaUeHHE TIePEMEHHOM, €CITH H3BECTEH TONBKO ee axpec?
3. Kaxue neiicTBys BHITOIHIET OIEPATOpP New?
4. Vimeer i cTaruveckas mepeMeHHas aapec?
5. B uem pazHuna Mexy JHHAMIHYeCKOH epeMeHHON 1 yKka3aresieM Ha Hee?
6. Kakoe 3nauenue Bozsparaior ¢pyuxuun malloc n calloe ripu Beraenenuu mamsa?
7. Kak nonyquTh aipec nepeMenHoi?
8. Kaxoe uMs MOXHO 3aaTh JHHAMUYECKON TIepeMeHHONR?
9. Yro Takoe ajapec nepeMenHon?
10. Kaxpe nats OelCTBUI IPOUCXOAST Ipy Buiienenny mamsti yuxunsivu malloc, calloc?
11. Kakoit pazmep 3aHMMAET NEpeMEHHAsA-yKa3aTelb?
12. Uro takoe AUHAMUYECKAS NEPEMEHHAs, YeM OHA OTIHYACTCS OT CTATHYECKOM?
13. B kaxkoM cllyuae HYKHO IONB30BaThes oneparopoM delete, a B xakom — Qynkumei free( ) s
0CBOOOKICHHIS TTAMSITH?
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Tema "Hoonpozpammur azsixa C++"'
1. Kax npoHcxoIuT BBI30B TOMIPOrpaMMEl H BO3BPALICHUE U3 Hee B s3bike C--+7
2. TloueMy HenB3s W3MEHUTH NEPEMEHHBIE BBI3BIBAIOIEH (DYHKUHMH, NEpeJaBacMble B BbLI3BIBAEMYIO
TOJUIPOrPaMMy 10 3HAYECHUFO?
3. Uro takoe neperpyska dyakuuit? CocrappsTe NpAMEp HeperpyXeHHol (yHKIng.
4, Kax peanmsoBana mepejava 3HaUCHWH NMepeMEHHBIX BBI3BIBAIOUICH (YHKIMH B TEJNO BBI3BIBACMOH
HOUIIPOrPAMMEI TI0 yKazaTeno? M3MenseTcs JIn 3HaueHue yKazaresst mpy 31om?
5. Uro Takoe ToUKa BO3Bpara 3 QyHKUNH, IJIe OHa HAXOIUTCS?
6. Kax nepenars (axriueckue mapaMeTpsl B IOANPOTpaMMY 110 ccbuike? M3MeRnsTes u BX 3HaueHus B
BBI3LIBAIOIIEH Tporpamme?
7. Jus gero wyxksa xomaunpa return? Kakolt Tum JaHHBIX JIODKHA HMETh HOANIPOTpaMMa, He
BO3BPAIIAIOIIAS HUKAKOTO 3HATCHUSI?
8. B uem oriiume UCTIONB30BAHUS CHMBOJIA & B BEI30BE IMOANPOrPAMMEL H B €€ OIHCAHUH?
Tema "Maccuewr azvika C++"
1. Yro Oymer BeIBeneHO Ha 3kpaH nommporpammoit printf("sizeof(A)= %d", sizeof(A)), ecim A —
OIHOMEpHBIN craTrueckuit Maccus double A[100]?
. Kak cxormupoBark OJJHH MACCHB B JAPYTO#?
. Yto Takoe AuHAMHUUECKHI MACCHB, KaK BRLIECIATD MO/ HETO aMsITh?
Kaxwe orneparopsl B (pyHKIMA NPHMEHSIOTCS JUISL 0CBOOOMIEHMS JITHAMHYECKON namsTr?
. Kak pacrionaraiores B IaMsIiTi MIEMEHTbI MacCHuBa?
6. Yro Oyaer BeBeneHO Ha 3kpaH momuporpammolt printf("sizeof(A)= %d", sizeof(A)), ecnim A —
OJIHOMEpHBIH uHaMuueckuii maccus double * A= new double[100]?
7. Yto Takoe CTarHYecKUH MAacCHB, KaKHC €CTh JIBA OCHOBHBIX crmocoba oOpalleHus K 2IeMEeHTaM
maccuBa’?
8. MOJKHO 11 XpaHUTh B SYEHKAX OJHOMEPHOTO MACCHBA IEPEMEHHBIE Pa3HBIX THIIOB?
9. Kaxue oneparopbl 1 QyHKUME HCIOAL3YIOTCS IS BELICICHUS TAMSITH 107} TUHAMUAUCCKIH MACCUB?
-10.-Kak onpenenuts agpeca cTaTHMECKOTO M JIMHAMAYECKOTO MACCHBORB, Te OHU XPAHSITCH?
11, Ssnsiores v 9714 3aIMCH BASHTHUHEIMUY I OfHOMEpHOTO MaccuBa A &(A[1]) wimm A+i?
Tema " [{eymeprvie maccuevt, mampuyp "
1. Kax pazmemaercs: B aMsaTH CTATHUCCKU IByMEepHBIH MaccuB?
2 3ajana matpuiia NxM, nipu rakoi pazmeproctd N — 970 9UCNIo CTPOK Wid CToNOIoB?
3. Kax BbiiensieTcs: naMsTh IT0J{ MATPUILY, XPAHSIIYIOCS B BUJC OMHOMEPHOTO MaccuBa?
4. Kax vcnonp3yercst BIOXKEHHBIN UK TPy paboTe ¢ MaTpuiiaMu?
5. B uemM cocrouT ¢roco® BBIIENECHHS TaMATH IOJ MATPHIly KAk MAacCuB ykasarenel, copepicarumid
aJipeca CTPOK MATPUIIBL.
6. Kax oprannzoBarh IByMEpPHBIH AHHAMAYISCKUH MACCHB CHMBOJIOB?
7. Kak oOpamarbes K MeMeHTaM ¢ KOOPAMHATAMM 1 ¥ j MaTpuibl, XpaHsiueiics B BUJE OIHOMEPHOIO
Maccuna?
8. Uem daxTuveckn SBIIOTCS CTPOKH JIFOGOH -~ CTATHUYECKOW WITH TUHAMHYECKOH MaTpHIThI?
9. Kak nepejaercs B MOANPOrpamMMy CTarudeckuii IByMEpPHBIH MaccuB?
10. Kak 3agarh cTaTH4eCKyIO MaTPUIly HAYAILHBIMU 3HAYCHHASIME — KOHCTAHTAMA?
11. Kaxyie Bupl BHIISTCHHS AMSITH 110 IBYMEPHBIC IAHAMHYECKHE MACCUBDI BBI 3HACTE?
12. Kak obpamarscs K 2j1€eMeHTaM JBYMEPHOIrO CTATHYECKOr0 MACCHBA IIPH TIOMOIIM Oleparopa
«KBAaJIPATHBIC CKOOKM» U IO TEXHOIOIHMU «aJIPeC+CMEIICHIAEY,
13. MoxHo J11 pa3MeInars B sfUeiikax JBYMEPHOIO JHHAMHUYCCKOTO MaccuBa ajpeca?
14. Kax nmonmmMars crienyromyro sanuck &R[0][0]? Uemy pasro 310 3HAUCHNE?
Tema "Cumaonvrste maccuent, cmpoxu'’
1. Yto npencrasnger coboif cumMBoNbHas cTpoka?
2. Kax ucrnons3yrorest cranjaprabie GyHKIMH (OPMaTHOrO M IIOTOKOBOTO BBOJ@-BbIBOAA B pabore co
CTpoKamMu?
3. Pazmep CUMBONBHOIO MacCuBa M JUIHHA CTPOKH ~ HTO OJHO H TO XKe?
4. Kax 0603Ha49aeTcsi KOHEIT CTPOKH, VIS Hero OH HYKeH?
5. Kakue oneparopel ¥ (YHKIUU CIyxKar JUIT OCBOOONICHMS TAMSTH, 3aHATOH JUHAMHAYECKUM
CUMBOJIBHBIM MACCHBOM?
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6. Kakune cragpapraeie 6ubnnorexy juist paboThl co crpokamMu Bel 3HaeTe? MOKHO JIH NIPOrpaMMUPOBATEH
paboty co crpokamu Oe3 Hux?
7. Kax mponssopuTes npucBarBanye (KOMMPOBAHUE) CTPOKOBBIX NEPEMEHHBIX !
8. MoxkeT i1 CTpoKa CUMBOJIOB OBIThH CTATHUYCCKOHW WITH JIMHAMHUYECKON?
9. Kak ompeesinTh KOIUYECTBO CUMBOJIOB B Maccuse? B ctpoke?
10. Kaxme cumBOsBl cTpoKH OyAyT BBIBOAMTHECSA Ha IKpaH CTAHAAPTHBIME MOAIPOrpaMMamMd BBOJA-
BBIBOJ[A, & KAKUE — HET?
IT. Moxuro i o0pamarsest K 9IEMEHTaM CTPOKU [PU ITOMOIIHA ONEPaTOpa «KBAJIPATHLIC CKOOKUY», a 110
TEXHOJIOIMH «aJpec + CMeIeHue»?
12. Kaxpe oreparopsl ¥ (QyHKIHUE CIYXKAT JUIST BBIICICHUS TAMSITH TOJ JUHAMUYECKHH CHMBOJBHEIA
maccus? ’
13. Yro raxoe anpec crpoxu? Kak cpaBHHTH JIBe CTPOKOBBIX TIEPEMEHHBIX?
14. Kaxupe (yHKIMK CIyXar JUis IEepeBoja wucia B CHMBOJBHYIO CTPOKY, Kakue — U Iepepoja
CUMBOJILHOH ¢TpoKH B unca0? UTO BOZBPAINACTCS, €CIIN IEPEBOJ CIENATh HE YAATIOCH?
Tema "Daiinosvie onepayuu ¢ azpixe C++
1. Yro raxoe rexcromslt ¢aidn? Onmuimre MocHefoBaresbHOCTL 3aiic CTpoKkd B (aiin 1oToKOBBIM
criocofom.
2. Uro mpeacrarnaior coboil daitnossie nepemenusle tuna FILE w3 6ubmuorexn <stdio.h> xak ¢ Humu
paborars? Kaxoe um nipucsausaeTcs 3HaueHune?
3. C Touxm 3peHus MEXaHU3Ma PAa3MEIICHUS TBOMYHBLIX JAHHBIX B TAMSITU KOMITBIOTEpA HMEIOTCS JI
0coOeHHOCTH XpaHenus (HaiioB Pa3ImIHOTO Ha3HAYCHMS?
4. OnMmure JIOIHKY JYOCHeHOBATEIbHOCTH HTEHMsl OTHENBLHOro cioBa w3 Qaitna ust Qainosex
nepeMmeHubIX (FILE) n3 6ubmuorexn <stdio.h>.
5. Uro mnpenctaBmmor coboll oOwvexTH! (paitnoBoro BBoma-BeBoga <ifstream> wu  <ofstream> u3
Ooubimorexu <iostream>? Kax ¢ aumu paGorars?
6. OnuinTe MoCcIeA0BaTeIbHOCTE 3aUcy Yuciia B (haitit popMaTHbIM c1iocoBoM, HCMONB3YS TEPEMEHHBIE
~tuna FILE n3 6ubmaorexn <stdio.h>.
7. B ywem pasnuna uenoms3oBaHus Metoga getline() w oreparopa >> NpH MOTOKOBOM BBOJE JIAHHBIX M3
daiima — nofrporpamm kinacca <ifstream>,
8. Ilo xaxoMy NpH3HAKy MOXHO ONPENEIHTE, Kak GYIyT MHTEPIPEeTHPOBAHBI ONIEPAMOHHON CHCTEMOM
J@HHBlE, XpaHsiupecs B Gaitne?
9. Kak ykazarh JIst 9ero — JUist 9TCHUS WM 3alUCH OTKphiBaeTes ¢aiin? OfpicHenue NpuBecTd Juis
nepemenHsix tana FILE n3 6ubmnorexn <stdio.h> u 06BEKTOB MOTOKOBBIX KIACCOB,
Tema "Cmpyxkmypuposannsie munot oannpix"
1. Bo3aMOXKHO JTH B IIONAX CTPYKTYPBI pa3MeIaTh JAHHBIEC Pa3JIMYHBIX THIIOR?
2. Kax Beiensercs namMsaTh 04 JMHAMIYECKYIO TIEPEMEHHYIO CTPYKTYPHOTO THIIA, KaK 0cBOOGMKIaeTCS?
3. Kak pasMemaiorcs B IEPeMEHHOH CTPYKTYPHOTO THIIa SSUeHKH TToNei cTpyKTyphi?
4. Kax ocymectrisgercs oOpalesse K MoJsIM CTaTHYSCKOR MEPeMEeHHO CTPYKTYPHOTO THIA?
5. Uro takoe oOwemmHeHHEe (Union), KAk PazMEeIaoTes OIS B IEPEMEHHBIX TAKOT0 THITA JAHHBIX?
6. Uro Takoe ykaszarene Ha CTPYKTYPY, Kak ¢ HUM paborarb, Kak oOpamarbest K nojisM CTpykTypHoi
MepeMEHHOM «I10 ajpecy?»
7. MOXXHO JTH YKa3bIBaTh, CKOIBKO OUT BBINEISATH MO KAXKI0€ MOJIe CTPYKTYPBI?
8. Kax ocymectsagercs o0pamienne K nojsiM JIMHAMUYECKOH TIepeMEeHHOM CTPyKTYPHOTo THa?
9. Kak nepesnaercs B HOAIPOrpaMMY CTATHUECKas IIEPEMEHHAs CTPYKTYPHOTO THIIA?
Tema "bumossie onepauuu ¢ azsixe C++"
1. Kax 3anporpamMmupoBars 1o0HTHOE 00paleHne K HEpeMEHHBIM LENbIX THIIOB.
2. Kak pabotaer nponynas mobuTHas omepamus & «u», YTO HOIYUHATCS B PE3YNLTATe BLIYACICHHSI
23&1267
3. Kax pasmeniarorcs B amMsiTy TI0JIsE EPEMEHHOMN THITa union?
4. Kax paGoraer npomunas noGuTHas OIeparus | «WIH», UTO TONYUMTCS B PE3YJIbTaTe BBIMHCICHUS
23|1127
5. Kak paboraer jBouyHas 11oOuTHas onepanms  «MCKIIFOUAOLIEe WIIA», YTO HOJYUHTCS B pe3ylbrare
10371127
6. O6wveuenue cogepxut Tpu o unsigned short X, double Z u char Y, xaxo#t pasmep Oyaer 3anumarn

(%)
N
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nepeMeHHast Toro Turna’?
7. Kax paBoraer noOuTHast ONEPaList «CIBHUIY, YTO TIOJIYUHTCS B pesybTare 23>>27
8. Uto Taxoe GUTOBBIE ITOTST ¥ KAk ¢ HUMU padoTaTh?
Tema "Knaccor azvixa C++"
1. Yro Takoe xiacc? Jljist 4ero o HCHOIB3YETCS, B YeM er0 0COOCHHOCTH, IPeUMyIecTBa?
2. Crrenudpuxarop JocTyna private — AJist Yero OH IMpUMeHseTc?
3. Yro nazwmsaercs oMy 1 MetojaMu kiacca? Yro takoe oObexT Kiacca?
4. B ueMm ¢MBICI TEXHOJIOTHA OTAeTeHMs nHTepdeiica 0T peannsaiiy MeTooB Kiacca?
5. B uem paznmuune noHATHH kiace ¥ 00beKT wiacca?
6. Moxer v ObITh B KIACCE HECKOIBKO KOHCTPYKTOPOB, JeCTPYKTOPOB, set- 1 get-MeTon08?
7. Korma BpI3piBacTes ASCTPYKTOP Kitacca [l CTATHYCCKUX U AIMHAMHYCCKAX 00BEKTOB?
8. Kax opranu3oBano B KJlaccax OTPaHAYEHUE W paspelleHune J0CTya K OJsIM B MeTogaM?
9. KoHeTpyKTop M IecTpyKTop — Juist uero oHu Hyxnb? Korja nenoneszyrorest?
10. Cneundurkarop public — xaK OH UCHOBL3YETCI B KOHCTPYUPOBAHUN Kilacca?
11. Omeparop NpHHAUIEKHOCTH K Kiaccy («IBOHHOE HABOETOUME», «ii») - HJs Yero M Kak OH
npuMersiercs? Moxuo s oGolTres 6e3 Hero?
12. Yro Taxoe set- u get- metosi? B kakom ciiyuae oHU HEOOXOHUMBL?
13. Kak peamizoBano o0palenye K I0JsIM H METOIaM CTaTHYECKHUX W JIMHAMUYIECKHUX 00BEKTOB Kiiacca?
14. Yro Taxoe ynapHsie u OunapHsie oneparopsl? UTo Takoe MPHOPUTET Oriepalini?
Tema ""Bonpocet ungpopmayuonnoi éesonacnocmu’
15. Kakne crierdukaropsl ocTyra Bel 3HaeTe? B 4eM uX 0co0eHHOCTE?
16. Yro rTakoe 3arososounbiil (aitnn u yem oH ommdaercs or daiia peamuzaimy Mertonos? Kak ux
HCIIONIB30BATH B IIPOEKTE?
17. Moxnro nporucarh peanrn3aiiio MeTOI0OB KJIacca B CaMOM Tellie Kilacca, 4 MOYXKHO ~ B JIDYTOM MECTE H
naske B JpyroM daiie. B uem paziuuue?
18. Yto Takoe cnenmduxarop goctyna friend? Kax on ucnonesyercs?
-19..Yto nmpencrapnsior coboii oneparopr1? MoXKHO M cO3AaBaTh OTIEPaToOPsI TSl COOCTBEHHBIX KJIACCOB?
20. Yro takoe «upenponeccopras odeprkar»? Kak a1o npumensiercs?

3.5 Tembl taGoparopubix pador

— 1. CragmapTHele THIBI JaHHBIX, TepeMeHHble, ykazarenu. Hayuurecst pabortars co
CTATHYECCKUMU W JUHAMHYECKHMH TepeMeHHbIMH. (OCBOUTH YIPHMEHEHHE oOlepanuil anpecanun |
pazajpecanun. Hayuurhes BBUIEHSTE NAMITh 0] JMHAMUUECKHE IIEPeMEHHBIC M 0CBOOONKIATE e¢ IIpH
nomMomu oneparopos new u delete. Ocours ofparenue K JuHAMHYECKUM oObekTam. Hayuurscs
BBIICNSATH MaMSTh TI0J[ IMHAMUYCCKHE TIEPEMEHHBIE M 0¢BOOOXIaTh ee¢ mpH momonmw (ymkimii calloc,
malloc i free. Hayuurhes BU3yam3upoBare ajjpeca CTarHYeckux 0 IMHAMAYECKUX 00BEKTOB.

~ 2. Ilojurporpammbl. Hayumrses co3jlaBark HOANPOrpaMMBL W BBI3BIBATL MX U3 T€Ja OCHOBHOM
(ynknuu. OcBOWTH NPUMEHEHHE oreparopa return, BO3Bpalaromero 3uavenue (Qykiuu, Hayanrhes
nepelaBarh napaMeTphl B QYHKIMIO W KOPPEKTHO BO3BPAIIATE 3HAUCHHS ~ PE3YIBTATHI BHIYACICHUH 13
dynxiu. OcBOMTH Iepenavy IrapaMeTpoB B (YHKIHIO [0 3HAUEHMIO, 110 CCBUIKE M IO YKa3aTello.
Hayunthes cospaBare IPOTOTHITEL  (DYHKIMH, OCBOMTE Heperpysky ¢yskiwi. Wsyuurts Qynxumu
onbmorexkn math.h. HayuuThes monap30BaThesa CPeACTBAME MTOUIATOBOM TPACCHPOBKH KOA B ITPOCMOTPA
TEKYIINX 3HAYCHUH [IEPEMEHHBIX.

- 3. Pabota ¢ maccuBamm. HayuurThes co3naBaTh MacCHBBI, BELIENSITH TAMSTh IO SIEMEHTHI
MACCUBA W HHUIHUUPOBATE HX 3HaYCHUsMHU. HayudTecst oOpamarsesi K AJieMEHTaM MACCHBOB Kak TIPH
[IOMOLIE  orieparopa UMs[MHAEKC], Tak W rocpeicTBOM Meroauku *(axpectemeuenue). OcBouTh
MOHATHSL aApec MAcCHBa, aIpec HICMEHTA MACCHBA, CMeIeHHe, HHAeKe. OCBOUTH IOMIArOBYIO
TPACCHPOBKY IPOTPAMMBI ¢ MACCHBAME, HAyYUTHCA OTPAKATE B OKHE watch 3JIeMEHTBI MacCHBa M HX
appeca. Hayunrses nepejiasars MacCuB B (PyHKIMIO.

— 4. Marpuunsie onepanuu. OCBOUTH Cocod AMHAMHMYECKOro 3axBara ¥ 0CBOOOMKIEHUS NaMATH
ITOJ JIBYMEPHBIE MACCHUBBI JAHHBIX (MATPHIB) — TIPH TIOMOLIM Oleparopa new v 1ocpeacTBoM (QyHKUumi
malloc( ) n calloc( ). [ToBTOPHTHL TIOHATHs, ONEPALUM U 3AKPENUTH YMECHUSL M HABBIKM MaTpUYHO
anreOpel. YACHUTD NPAKTHICCKYIO PA3HUIY W CXOHCTBO B si3bike C++ TOHATHH «MacCHBY U «yKa3aTelby.
[ToBbICHTS HABBIKK OTIAAKK HPOrpaMMHOro kojga Ha C++, TPacCHpOBKM UPOrpaMMbl M I[IPOCMOTPA
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3Ha4eHui repeMeHHbIX B okHe Watch.

— 5. O6pamenne k ¢aiinam. Hayautecs pabotars ¢ (alnoBEIMH NNEPEMEHHBIMA IOCPEACTBAOM
noanporpamM Gubmuorex fstream.h u stdio.h, 3axpenuts HaBbIKM paboTsl co cTpokamu. HayuuThes
OTKPHIBATh (aliyIbl IS 3aMMCH ¥ YTEHHs], CO3/[aBaTh U YHHITOXKATH (haliIbl, ONpeaenaTh KOHel (aiiia.

~ 6.PabGora co cTpyKkTypaMu IaHHBIX. HayduThesl co3maBaTh HOBBIH KOMOHHMPOBAHHBIA THIT
JAHHBIX — CTPYKTYpy. HayunThcs ofpamarbest K CTAaTHYECKUM W JUHAMUYECKUM NIEPEMECHHBIM 3TOTO TUIIA
U K MACCHBY CTPYKTYD. 3aKPEIHTh HABBIKK paboThI ¢ (halinamMy B CHMBOJIBHBIMY CTPOKAMH.

— 7. Pabora ¢ paspsmamu B Oaiite. Hayunthess M3MEHATH IPOM3BONBHEIN OUT B Galite, He MEHsIsI
OCTANBHBIX. BBIBOOMTL Ha DKpaH JBOHYHBIA KOX INCPEeMEHHON IIPOM3BONBHOro THna. I[IOBBICHTH
noHuManue Tpeobpazosanuit aBomunoro Qopmara. IlpuMensTs omepanuu IOPaspsAIHOTO CABATA W
TIOpAa3psIHEIE JTOTHUECKUE ONEPAIUH, a TAKXKE [PU MOMOIIH CTPYKTYp oObequHeHHe (Union) u GHTOBBIE
OIS,

— 8. Co3nanue Kiacca, peajusanis ero CBOCTB 1 MeTonoB. M3yunTh crienmuKaTopsl JOCTyNa
private u public. IIprMeHeHne KOHCTPYKTOpA, JAECTPYKTOpa, set- U get- MeTonoB. PaboTa ¢ oObekramu
KJacca: KOPPEKTHO CO3/1aBaTh, WHHUIMAIM3UPOBATh, IOMY4aTh 3HAUEHMs CBOMCTB, BHU3YaaH3HPOBaTh U
ynanate. MHTepdeiic n peanuzanms kiacca.

4 MeToau4yecKue MaTepHAaIbI

Jlns obecnieueHus mpouecca oOyYeHUS M PEeIIeHHUS 3aad OOy4eHHs HCIIOJIB3YIOTCS CIIEAYIOMe
MaTepHabl:

METONUYECKHE MATEPHUAJIBI, OIIPEACIISIONIE POy Phl OLICHUBAaHYSI 3HAHUH, YMEHHUIH, HABBIKOB M
(na) ombITa JEATENBHOCTH, XapaKTePU3YIOMNX 3Tarbl (GOPMUPOBaHUS KOMIIETEHIMH, COIIacHO II. 12
paboueit mporpaMMBl.

4.1. OcHoBHasl IUTEPATyPa

1. Muxansuenko Cepreii T'emnaapeBnd MupopmarmonHoe ofecrnedeHne 3amad pacuera o

“IIpoeKTHpOBaHHs dekTpudeckux cxem: moHorp. / C. I Muxansuenxo. — Tomck: M3x-Bo Tomck. roc. yH-

Ta CHCTEM yrp. B paauosexktporuky, 2016. — 200 c. : wn., tabn. — bubmworp.: ¢. 192. [OnexTpoHHbIHi
pecype]. - http://ie.tusur.ru/docs/msg/io.rar

4.2, lonmoaHuTeIbHAS JUTEPATYPa

1. Wudopmaruxa. bazossiit kype: Yuebnux ms By3os / C. B. Cumonosuu [u np.] ; pexa. C. B.
CumonosuY. — 2-¢ w31, — CII6. : [Turep, 2007. — 639 ¢. (wanuune B 6ubmuorexe TYCVYP - 57 3x3.)

2. KoMmbloTepHBIE TEXHOJIOIUH B HAayKe, 00Pa3OBaHMM U HMPOM3BOJCTBE ICKTPOHHON TEXHUKH /
Kpyunnun B.B., Tanosunxwuit }0.H., Xomuu CJI. — Tomck, 2012, — 154 c. [OnexrpoHHBIH pecype] -
Pexxum nocryma: http://edu.tusur.ru/training/publications/967, cBOGOTHEIH.

3. CannmkaeB, IOpmit PadasmeeBuu. KommbprorepHoe MONENMPOBAHHME U IPOEKTHPOBAHHE
[Onexrponnsii pecype] : yuebroe nmocobue / YO. P. Canukaer; Tomckuii rocyjapCcTBeHHBIH YHUBEPCUTET
CHCTEM YIPaBICHUs ¥ PATHOIIEKTPOHUKH. — JJIEKTPOH. TeKCTOBBIE aH. — Tomck: [6. u.], 2012, — on-line,
94 c¢. [DOnextpomumii pecype] - Pexum moctyma: http://edu.tusur.ru/training/publications/2548,
CBOOOJIHEI,

4.3. Yuebuo-meronuyecKkoe mocobmue u mporpamMMHoe obecredeHne

2. Muxansuenxo C.I. Uudopmanumonnsre Texuomoruu. Yacts 1. Ilorpammuporanue na C++
[DnexTponnsli pecypc]: PyKoBOACTBO 110 OpraHu3amyii caMocTosTeNbHOH pabotsl crymentos / C. I.
Muxanpgenxo; TOMCK. TOC. YH-T CHCT. ymp. W paguodnexTponuxd, Kadenpa mnpombIInIeHHOMR
anexTporuky — Tomck: TYCVYP, 2015. — 164 c. : w1, Tabmn., npwi. — bubmuorp.: ¢. 162. [OnekTpoHHbIH
pecype]. - http://ie.tusur.ru/docs/msg/it_1.rar (0na nposeoenus npakmuyeckux pabom u CPC)

3. Muxamsuenko C.I. HWuadopmaunonnsie Ttexuojoruu. UYacte 2. Ilpodeccrnonanbubie
MaTeMaTHyecKue MakeTsl [DIeKTpOHHEBIH pecypc]: PykoBOACTBO 1O OpraHM3alliy CaMOCTOATENbHON
pabotsr crynentos / C. I Muxansdenko, TOMCK. TOC. YH-T CHCT. ynp. U paauodnekTponuks, Kadenpa
IpoMbIIIEHHON 3nekTponuku — Tomck: TYCVP, 2015. — 128 c. : wi., Tabn., npuit. — bubmaorp.: ¢. 97.
[Dnexrponnsiii pecypc]. - http:/ie.tusur.ru/docs/msg/it_2.rar (015 nposedenusn nabopamopuvix pabom)
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4.4. bazpl fapHBIX, HHGHOPMALUOHHO CIPABOYHLIC B MOHCKOBLIC CHCTEMBbI

1. Mathematica. Cucrema  komrpioTepHodf  anrebpsl kommanuu — Wolfram  Research.
Oduumanpueiii  caiit  xommanun  Wolfram  Research  http://www.wolfram.com. Cnoco6 nocrymna:
http://www.wolfram.com/mathematica/.

2. Maple. TIporpammubiif maker KoMibotepHo# anreOpel xomraunu Waterloo Maple Inc.
O¢unnaneHpri calT: http://www.maplesoft.com/. Croco® JocTyna:
http://www.maplesoft.com/products/Maple/index.aspx.

3. MatlLab. Tlaker mareMarideckux ¢ HHKeHEPHBIX BbrapciaeHuit. OQuimanbupii  cait
KOMITAHHH-Pa3paboTIrKa MathWorks http://www.mathworks.com/. Croco® nocryna:
http://www.mathworks.com/products/matlab/.

4. MathCad. Cucrema KOMIBIOTEPHBIX —BbhIMMCHeHUH.  OQunuanbHeii  callT  KOMITAHWM-

pazpaboTunka Mathsoft http://www.mathsoft.con/, B CoCTaBe PTC Community
http://communities.ptc.com. Criocob ocTyna: http://www.mathcad.cony/,

http://communities.pte.com/community/mathcad
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