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

«TOMCKH TOCYJIAPCTBEHHBI YVHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCYP)

HTYOCYR| e sumprncera
‘1" UNIVERSITY JlupexTop nenapraMmeHTa 00pa3oBaHuUs

Moy saauT NOQMTHCES 3ASKTIOHMEOR NOINWCRH
Ceprugamar: 1obcfala-5laf-448-aef0-5584d2fd4820
Bragesey: Tpoawm Magen Edmpmosms

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOYA S [TPOT'PAMMA JNCHUITJIMHD
OcHOBBI IPOrPAaMMHUPOBAHUS

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hanpasnenue noarorosku / crienuanbHOcTh: 11.03.03 KoncTpynpoBaHue ¥ TEXHOJIOTHSA 3JIEKTPOHHBIX
CpelcTB

Hampasnennocts (mpoduns) / cnemuanuzanus: I[IpoekTupoBaHHe W TEXHOJOTHS JIEKTPOHHO-
BbIYHCJIMTEIBHBIX CPEICTB

®dopma 0O0ydeHHS: OUHASA

@axkynbreT: PK®, PagnokoHcTpyKTOpCKH GaKyJIbTeT

Kadenpa: KYJIP, Kadenpa koncTpyupoBaHusi y3J10B U JeTajiell paguo3JeKTPOHHOM annapaTypbl
Kypc: 1,2

Cemectp: 2,3

Y4eOus1ii man Habopa 2016 rona

PaCHpe,Z[CJ'IeHI/IC paGoqero BpPEMCHU

Ne Buapl yueOHO A€SITEIBHOCTH 2 ceMecTp 3 cemectp Bcero J2B107080%000
Jlekuun 28 18 46 4acoB
JlaGopatopHble pabOThI 36 36 72 4acoB

3 | KoHTpoab caMOCTOSITETbHON PabOThI 0 36 36 4acoB
(KypcoBo#i IPOEKT / KypcoBasi paboTa)

4 | Bcero ayaqMTOpHBIX 3aHITUI 64 90 154 4acoB

5 | CamocTtosiTensHas pabora 44 18 62 4acoB

6 | Bcero (6e3 ax3aMeHa) 108 108 216 4acoB

7 | IloaroroBka M cmada dK3aMeHa 0 36 36 JacoB

8 | OOmmas TpyI0eMKOCTb 108 144 252 9acoB

3.0 4.0 7.0 3.E.

3auer: 2 cemecTp
DK3aMeH: 3 cemecTp
KypcoBas pabota (mpoekr): 3 cemectp

Tomck 2018
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
rpotoxos Ne oT & » 20 1

JINCT COI'TTACOBAHUA

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
toBKH (crienanbHOCTH) 11.03.03 KoHCTpyHpOBaHHE W TEXHOJIOTHS AJICKTPOHHBIX CPEJCTB, YTBEPKICH-
Horo 12.11.2015 ropa, paccmorpena u onoOpena Ha 3acemanun kadenper KVIP «  »

20 roma, mpotokois Ne

PazpaboTuuk:
3apenyromuid kad. KY/IP

3aBenyronmii o0ecnieunBaromeii kad.

KV]IP

A. T Jloummnos

A. T. Jlommnos

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Hexan PK®

3aBeAyIOIHi BRITYCKAIOIICH Kad.

KV]IP

OKCIIepTHI:

noueHt kad. KYJIP

IIpodeccop kadenprsl KOHCTPYHPOBa-
HUS y3JI0B U JAETAJIEH paguodJIeK-
TpoHHOH armaparypsl (KY/IP)
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[. B. O3epkun

A. T Jloummnos

C. A. Aptuies

C.T. Exauun



1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
[lenbto M3ydeHus AUCUUIUIMHBI «OCHOBBI MPOrpaMMUPOBAHUSD SIBIIETCS oOecreueHrue HeoOXo-
JMMOTO YPOBHSI KOMIETEHIMH cTyneHToB-0akanaBpoB crneuuansHoctu 11.03.03 - «KonctpyupoBanue u
TEXHOJIOTHS SJIEKTPOHHBIX CPEACTB» B 001aCTH COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJIOTUH 00paboTKU
U XpaHeHus: MH()OpMAIMK, OCHOB aJITOPUTMH3ALIMN U MIPUKIAHOTO IPOrPaMMHUPOBAHUS C UCIIOIb30BAHU -
€M SI3bIKOB [TPOrPaMMHUPOBAHUS BHICOKOTO YPOBHS.

1.2. 3amaum AMCHMIIIMHBI
—  3HAaKOMCTBO C OCHOBHBIMH MPUHITUIIAMH OPTaHU3AIMN 3aIUCH, XPAaHCHHUS M YTEHUS HHPOpMa-
LU,
—  OBJIQJICHHE KOMITBIOTEPHBIMH METOJIaMH cOOpa, XpaHeHHs 1 00pabOTKH UH(POPMAITHUH;
—  3HAKOMCTBO C TIOHSATHEM aJITOPUTMA M aJITOPUTMUYCCKUMH CUCTEMaMH;
—  TIONyYeHUE MPAKTUICCKUX HABBIKOB IIPOTPAMMHUPOBAHUS HA S3BIKAX MPOTPAMMHUPOBAHUS BbI-
COKOT'O YPOBHSI.

2. Mecto mucuunimnebl B ctpykrype OIIOII
Hucnumnuna «OcHoBbl iporpammupoBanus» (b1.6.16) otHocuTcs k 6:10ky 1 (6a3oBas yacTs).
[TpenmecTByOIKUMU TUCHMIUIMHAMY, (OPMHUPYIOLUIMMH HayajbHbIE 3HaHUS, sABIstOTCA: MHPOD-
MaTuKa.
[Tocnenyromumy JUCUUIUIMHAME SIBJSIIOTCA: ABTOMaTH3MpoBaHHOE npoekTupoBanue POC, Mu-
KPOIIPOIIECCOPHBIE YCTPOUCTBa, [IporpaMMupoBaHie MUKPOKOHTPOIUIEPOB, IIpoekTupoBaHue cUCTEM Ha
KpHCTaIe.

3. TpeGoBaHus K pe3yJbTaTaM OCBOCHUS JUCHUIIJIMHBI

[Ipornecc n3ydeHus QUCIUTUTMHBI HATIPaBJIeH Ha (JOPMHUPOBAHUE CIEIYIOIINX KOMIETCHITUH:

— OIIK-6 criocoGHOCTBIO OCYILECTBIATh MOUCK, XpaHeHUe, 00paboTKy U aHAINW3 MHPOPMALUU
U3 Pa3INYHBIX UCTOYHUKOB M 0a3 NaHHBIX, MPEICTABITH € B TpeOyeMoM (opmaTe ¢ WCIOIh30BaHUEM
MH(POPMALIMOHHBIX, KOMIIBIOTEPHBIX U CETEBBIX TEXHOJIOTHUH;

— OIIK-9 cnocoOGHOCThIO MCIONB30BaTh HaBBIKM PabOTHI ¢ KOMIBIOTEPOM, BIaJ€Th METOJaMHU
WH()OPMAITMOHHBIX TEXHOJIOTHH, COOIOIaTh OCHOBHBIC TpeOOBaHMU MH(OPMAIIMOHHON 0€30TIaCHOCTH;

B pesynpTare u3ydeHus IUCIHUIIMHBI 00YJalOIUNACS TOJIKEH:

— 3HATh OCHOBHI MH()OPMAIIMOHHBIX TEXHOJIOTHH M TpeOoBaHUsA K MH(GOPMAIIMOHHON Oe3omac-
HOCTH;, TIPUHIIUIIBI OPTaHU3AIUN 3aIUCH, XPaHEHHUS U YTeHHs] nHGopMaru B DBM; IpUHIIUIIBI aITOPUT-
MHU3ALMKA U IPOrpaMMUPOBAHUS; CUHTAKCUC si3bIKa MporpaMMmupoBanus C/C++; OCHOBBI alropuTMHuye-
CKOTO M CTPYKTYPHOT'O IPOTPaMMHUPOBAHHUS; OCHOBBI HH()OPMAIIMOHHBIX TEXHOJIOTHH U TpeOOBAaHUS K UH-
(dhopManoOHHON 0€30TaCHOCTH.

— yMeThb pa3pabaTbiBaTh aITOPUTMBI PEIICHHs 3a7ad; paboTaTh C MPOrPaAMMHBIMH CPEICTBAMHU
o0I11ero Ha3HA4YeHUs; pa3padaTeiBaTh MPOrpaMMHOE 0OecIieueHIe CPeACTBaMU OOBEKTHO-OPUEHTHPOBAH -
HOTO s13bIKa C++ M UCIIOJIB30BaTh €0 HA MPAKTUKE.

—  BJIaJIeTh HAaBBIKAMU Pa0OTHI C KOMITBIOTEPOM; HaBBIKAMU MIPOTPAMMHUPOBAHHS HA SI3bIKE BHICO-
KOT'O YpOBHSI.

4. O0beM QUCHUILIMHBI U BUABI Y4eOHO# padoThl
OO0m1ast TpyI0€MKOCTh AUCIUIUTMHBI cOCTaBIsieT 7.0 3aU€THBIX €IMHUIIBI U TIPEJICTaBICHA B Ta0JIM -

%Zgﬁlld.ua 4.1 — TpynoeMKoCTh JUCIUIINHBI
Bunel yueOHOI nesTebHOCTH Bcero gacos CemecTpsl
2 cemecTp 3 cemectp
AynuTopHbIe 3aHATHS (BCETO) 154 64 90
Jleknun 46 28 18
JlabopartopHbie pabOThI 72 36 36
KonTpoas camocTosTensHON paboThl (KypcoBOH 36 36
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MIPOEKT / KypcoBast paboTa)

CamocTosiTenbHas paboTa (Bcero) 62 44 18
OdopmieHre oT4eToB 110 Ja00paTOPHBIM 42 30 12
pabotam

IIpopaboTKa JEeKIIMOHHOTO MaTepuana 20 14 6
Bcero (0e3 ax3ameHa) 216 108 108
[ToaroroBka u ciava sK3aMeHa 36 0 36
OO01mast Tpy1I0eMKOCTb, 4 252 108 144
3auetHbie EquHutib 7.0 3.0 4.0

5. Conepxanne TUCUMIIIIMHBI

5.1. Paznesbl IMCHUIIIMHLI M BUABI 3AHATHI
Paznensl AMCUMITITMHBL U BUABI 3aHSATUI NpUBEICHBI B Tabmwuie 5.1.
Tadommua 5.1 — Pa3mensl AUCIUIUINHABI U BUABI 3aHATHH

> | 7 | = | 88 ZE
=g g | g | B S E
HazBanus pa3aenoB TUCHUIUIMHBL < a iy o, g § & %
= ¢ | & 2 |B3| it
= S | a8 o' g
~ © 6 =
2 cemecTp
1 OCHOBBI aNTOPUTMUYECKOTO U CTPYK- 8 12 0 15 35 | OIIK-6, OIIK-
TYpPHOTO MIPOTPaMMHUPOBAHUS 9
2 Onepatopsl 8 12 0 15 35 | OIIK-6, OIIK-
9
3 MaccuBbl B CTPOKHU 12 12 0 14 38 | OIIK-6, OIIK-
9
Hroro 3a cemectp 28 36 0 44 108
3 cemecTtp
4 OyHKIMN 4 6 36 3 13 | OIIK-6, OIIK-
9
5 ®aiiaoBBIi BBOJ-BHIBOI 2 6 3 11 OIIK-6, OIIK-
9
6 CTpyKTypbl, 00BEIUHECHHUSI, TIEPEUHCIIC- 2 6 3 11 |OIIK-6, OIIK-
HUS U JIeKJIapalnn 9
7 JlnHaMHU4Y€eCKHUE CTPYKTYPhI JaHHBIX 4 6 3 13 | OIIK-6, OIIK-
9
8 OCHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO 4 6 3 13 |OIIK-6, OIIK-
IIPOrpaMMHUPOBAHUS 9
9 PazpaboTka npuioxkeHu# ¢ rpaduye- 2 6 3 11 |OIIK-6, OIIK-
CKUM HHTep(dericoMm 9
Hroro 3a cemectp 18 36 36 18 108
Hroro 46 72 36 62 216
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5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JTEKIIASIM)

CopeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIUSIM) PUBEICHO B TabmuIie 5.2.

Tabmuua 5.2 — ComepkaHue pa3AenaoB TUCIUILIKH (TI0 JICKITHSIM)

3 3 £
3 s 5
Z > 5
HaszBanus pasznenos Copeprkanue pa3aesnoB JUCHUILTUHBI (110 JIEKIUSM) 5 ) &5
o S E
= o, =
a o 2
= S}
2 ceMecTp
1 OcHoBBI [Tonsitue anroput™Ma. [IpUHIIUIIBI CTPYKTYPHOTO MPO- 8 OIIK-6,
AITOPUTMHUYECKOIO U rpaMMupoBanus. OCHOBHBIE MOHATUSA SI3bIKA. bazoBble OIIK-9
CTPYKTYPHOTO TUIBI JaHHbIX. [lepemenHble 1 KoHCTaHThl. IMeHa
MIpOrpaMMHUpPOBaHUS nepeMeHHbIX. Beipaxkenus. Boa u BeiBo HHGOpMa-
uui. [Ipumepsl poCTENIINX MPOrpamMM.
Hroro 8
2 Onepartopsl Jlornueckue 3Hauenus True u False B si3bike C. 8 OIIK-6,
VYcnoBHbIe oniepatopsl. BiokeHHbIE yCIOBHBIE OnIEpa- OIIK-9
topsl if. JlectHuna if-else-if. Oneparop nuxia. Omne-
patop nepexoaa. Oneparop-BbipaskeHue. biok onepa-
TopoB. [IpumepbI mporpamMm ¢ UCIOIL30BaHUEM OIle-
paTopoB.
Uroro
3 MaccuBbl B CTPOKHU Onnomepubie MaccuBbl. Co3/1aHKe yKa3aTels Ha Mac- 12 OIIK-6,
cus. [lepenaya omHOMEpHOTO MaccuBa B (PYHKIIHIO. OIIK-9
Crpoku. JIByxMepHbIe MacCUBbI. MHOTOMEpHbBIE Mac-
cuBbl. Unnekcanus ykasareneil. Mannmnanuzanus
MaccuBOB. MaccuBbl epeMeHHOM JUTUHBIL. [Iprembl
HCIIOJIb30BAaHUSI MACCUBOB U CTPOK.
Hroro 12
Hroro 3a cemectp 28
3 cemecTp
4 OyHKIIN Omnpenenenue pyakmmuu. O01acTh 1EUCTBUSA HYHK- 4 OIIK-6,
. AprymenTsl QyHkiuu. Oneparop return. Pexyp- OIIK-9
cust. [Ipororun Gpynkmuu. OObsBIECHNE CITMCKOB Tapa-
METpOB nepeMenHo anuHbl. KiroueBoe cioBo inline.
[Tpumeps! ucnonb30BaHus (YHKITHIA.
Hroro 4
5 daiinosslil BBOA-BeIBOL | Paiinossiii BBox / BeiBoA B C u C++. [ToToku n OIIK-6,
¢aitner. OcHOBHI (haitioBoit cuctemMbl. DyHKIMH OIIK-9
fread() u fwrite(). BBoa/BeiBOA IpH mpsiMOM TOCTYTIE:
¢bynkuus fseek(). @ynkuun fprinf() u fscanf(). Cran-
napTHbIe TOTOKU. [IpuMepsl paboThl ¢ dalimamu.
Hroro
6 CTpyKTyp#l, Crpykrypsl. MaccuBsl ctpykryp. llepenaua crpykryp OIIK-6,
o0BeAMHEHMUS, dbyHKIMSAM. YKa3aTenu Ha CTPYKTYphbl. MacCHBBI U OIIK-9
NIEPEYUCIICHUS U CTPYKTYpBI BHYTpH CTpYKTyp. O0benuHenus. buro-
JeKIapanuu BbIe nosis. [lepeuncnenus. BaxHoe paznuuue Mexay

C u C++ B onucanum crpykryp. Mcnonbs3zoBaHue
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sizeof mis obecneueHus nepeHocuMocTu. CpeacTBo

typedef. [Ipumep paboThI CO CTPYKTYpaAMH.

Hroro
7 JluHamMu4eckue [TonsiTue ykaszatens. YKa3aTelbHbIE IEPEMEHHBIE. OIIK-6,
CTPYKTYpPBbI JaHHBIX Omnepanuu as paboThI ¢ yKa3aTensiMH. YKa3aTelbHbIE OIIK-9

BBIp@KEHHUSI. YKa3aTeJM U MacCUBbl. MHOroypoBHEBast

anpecauus. MHumanu3anus ykasareiaen. YKazareinu

Ha ¢pyHKIMU. TpyaHOCTH NpuU paboTe C yKa3aTeIsIMHU.

Crnucku. OcHOBHBIE QYHKIMH TSI paOOTHI CO CITUCKA-

M.

Hroro
8 OCHOBBI OOBEKTHO- OCHOBBI 0OBEKTHO-OPUEHTUPOBAHHOTO TIPOTPaM- OIIK-6,
OpPUEHTHUPOBAHHOTO MupoBanus. Onucanue kinacca. Makancynsaus. Onu- OIIK-9
IPOrPaMMUPOBAHMS caHue 00beKTOB. Ykazarensb this. Konctpykropsl. [e-

cTtpykropsl. [leperpyska onepanuii. PekomeHnanmnmn

10 COCTaBy KJ1acca.

Hroro
9 Pazpabotka Oxkna. Knacc QMainWindow. Pa3pabotka untepdeii- OIIK-6,
MPUIIOKEHUH C ca ipu momotm Qt Designer. [IporpamMmmupoBanue OIIK-9
rpaduueckum ¢dopmel, co3gannoil B Qt Designer. Pecypcel mporpam-
unTepdeiicom Mbl. CtangaptHele quanoru. Co3znanue coOCTBEHHBIX

nuanoroB. CoxpaHeHUE HACTPOEK MPHUIIOKEHHUS

Hroro 2
Hroro 3a cemectp 18
Hroro 46

5.3. Paznenbl AMCHHUILVIMHBI U MEKIUCIMIVIMHAPHbIE CBSI3H € 00ecneYnBAKIIMMH (TpeabIy IUMH)
U obecnneynBaeMbIMU (MOCJAeAYIONIUMHU) JUCHUNIIMHAMHA
Paznenbl qUCHUIIUHBL U MEXIUCIUIUIMHAPHBIE CBSI3M C 00€CTIeYMBAIOIIUMU (TIPEAbIAYIIUMU) U
obecrneunBaeMbIMH (ITOCIETYIOMUMUI ) TUCIUTUTHHAMH MIPEICTaBICHBI B Tabumie 5.3.
Tabmua 5.3 — Pa3aenbl AMCHMIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

Ne paznenoB qaHHOUM TUCHIMIUIAHEL, 711 KOTOPBIX HEOOXOIUMO U3YUCHHE

HayMeHoBaHUE TUCIUILINH 00eCTIeYnBAONINX M 00eCTIeunBaeMbIX JUCIUTUINH

1 2 3 4 5 6 7 8 9
[TpeamecTBytomue TUCIUTLTNHEL
1 Uudopmaruka + + + + + + + + +

[Tocnenyromuye TUCITUTITUHBI

1 ABTOMaTH3UpPOBaHHOE

+ +
npoektupoBanue POC
2 MnxvponpoueccopHLIe n n n n + + + + +
YCTpOMCTBa
3 IIporpaMMHupoOBaHHE MUKPO- n " n n n n + + +
KOHTPOJIJIEPOB
4 TIpoexTpOBaHUE CUCTEM Ha n n " n n n + + +

KpHCTaIe

5.4. CooTBeTcTBHE KOMIIETEHIIMIA, (OPMHUPYEMBIX PH U3yYeHUH TUCHHUILUIMHBI, U BUA0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MpPHU HM3YUYEHUH IWUCHUIUIMHBI, ¥ BHJIOB 3aHATHA
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npezcTaBiIeHo B Tabmuie 5.4.
Tabmuma 5.4 — CoOTBETCTBHE KOMITETCHIINHA, ()OPMUPYEMBIX MTPU W3YYCHUU NHUCHIUILIAHBI, U BUJAOB 3aHS -

TUH
< Bunnl zansatuit
= —~
= & .
T e = ©
o ; < = s D
5 o g, = S OpPMBI KOHTPOJISI
= 5] . < .
S = Q — =
S a9 <
% = U O
N4

OIIK-6 + + + + Ok3aMeH, 3aluTa OT4eTa,
Otuer o naboparopHoii pa-
0ote, 3ammTa KypcoBbIX
poeKToB (pabor), 3auer,
Tect, OTuer o KypcoBoii
pabote (IIpoeKTy)

OIIK-9 + + + + Dk3aMeH, 3aluTa OT4eTa,
Ot4er no 1aboparopHoii pa-
6ote, 3amuTa KypCcoBbIX
POEKTOB (pabdot), 3auer,
Tect, OTUeT 110 KYpCOBOM
pabote (IpoeKTy)

6. UnTepakTBHBbIE MeTOABI M (GOPMBI OPraHU3aALMU 00yYeHH s
He npenycmorpeno PVYII.

7. JlabopaTtopHble paGoThl

HaumenoBanue nabopaTtopHbIX paboT npuBeneHo B Tabnuue 7.1.
Tabmuua 7.1 — HaumeHoBaHue 1a00paTopHbIX paboT

3 z S
3 = =
Z > 5
Haspanus pasnenon HaumenoBanue nabopatopHbix padboT § T § E
2 52
= g =
2 cemectp
1 OcHOBBI PazpaboTtka npocTelmMx nporpamm 6 OIIK-6,
AJITOPUTMHYECKOTO U BT —— OIIK-9
CTPYKTYPHOIO
MIPOrpaMMHUPOBAHUS Hroro 12
2 Oneparopsl BerBnenus OIIK-6,
[uknuueckue nporpaMmsl OLIK-9
Hroro 12
3 MaccuBsbl U CTPOKH Maccussl 6 OIIK-6,
CUMBOITBHBIC CTPOKH 6 OIIK-9
Hroro 12
Hroro 3a cemectp 36
3 cemecTp
4 OyHKIIMHN OyHKIUU OIIK-6,
Hroro OLIK-9
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5 ®aiinoBsIil BBOI-BEIBOA | PaboTa ¢ daiimamu 6 OIIK-6,

Hroro 6 OIIK-9
6 CTpyKTypHl, CrpykTypsl 6 OIIK-6,
00bEAMHEHYS, Hroro 6 OIIK-9
MEPEUnCIICHUS U
JeKIapanuu
7 JluHaMHu4yeckue JIuHaMHU4YeCKUE CTPYKTYPBI JaHHBIX 6 OIIK-6,
CTPYKTYpPBI JaHHBIX Hroro OIIK-9
8 OCHOBBI 00BEKTHO- OcHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO MPOTPaM- OIIK-6,
OPUEHTHUPOBAHHOTO MHPOBAHUS OIIK-9
MIPOrPaMMHUPOBAHUS Vitoro
9 Pazpabotka Pazpabotka npunoxxeHuii ¢ rpapuyeckum uatepdei- OIIK-6,
MIPUIIOKEHUH € coM OIIK-9
rpadpuuecKuM Hroro 6
unTepdeiicom
Hroro 3a cemectp 36
Hroro 72

8. IIpakTHyeckue 3aHATHSA (CEMUHAPDHI)
He npenycmorpeno PVYII.

9. CamocrosiTesqibHasi padoTa
Bunel camocrosiTensHOM paboThl, TPYIOEMKOCTh U (POpMHUpYEMble KOMIIETEHIIMH IPEICTaBICHbI B

tabmuue 9.1.
Tabmuua 9.1 — Bussl caMoCTOATENbHON padOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETEHLIUN
3 i
3 = =
) O =
Bunael camocrosTensHON = > 0
HasBanwus paznenon Z 7 = @DopMBbI KOHTPOJIS
paboThI 2 g 2
X g8 =
a g
= S
2 ceMecTp
1 OcHoBbI [IpopaboTka TeKIHOHHOTO 5 OIIK-6, |3amuTta otuera, OTYET MO
AITOPUTMHYECKOTO U Marepuaia OIIK-9 nmabopaTopHoi padore,
CTPYKTYpHOTO OdopmiieHre 0TYETOB 110 10 Tecr, Ixsamen
T MMHUPOBAHUS
POrpaMMHpoBa J1abopaTOpHBIM paboTam
Hroro 15
2 Onepatopsbl IIpopaboTka JIEKIIUOHHOTO 5 |OIIK-6, |3amura otuera, OTUYET 1O
Marepuaa OIIK-9 nmabopaTopHoOi padore,
OdopmieHre 0T4ETOB 0 10 Tect, Sxsamen
nabopaTOpHBIM paboTam
Hroro 15
3 MaccuBbl U CTPOKH [TpopaboTka JIEKITMOHHOTO 4 |OIIK-6, |3auer, 3amura otyera, OT-
Marepuaia OIIK-9 4eT 1o J1JabopaTopHOil pa-
OdopmieHre 0TYETOB 10 10 bore, Tecr, Sxsamen
nabopaToOpHBIM paboTam
Hroro 14

CornacosaHa Ha noprtane N2 31516




Hroro 3a CEMCECTP

44

3 cemecTp
4 Oynkuun IIpopaboTka JIEKIIUOHHOTO 1 OIIK-6, |3auer, 3amura otuera, OT-
Marepuaia OIIK-9 4eT 1o JabopaTopHOi pa-
OdopmiieHre 0T4ETOB 110 2 Gore, TecT, Jxsamen
nabopaTtopHbIM paboTam
UTtoro 3
5 daiinoBsIif BBOI-BBIBOA | [IpopaboTka JEKIIMOHHOTO 1 OIIK-6, 3auer, 3ammuTa otdera, Ot-
Marepuaia OIIK-9 4eT 1o J1JabopaTopHOil pa-
OdopmiieHre 0TYETOB 110 2 6ore, Tecr, Sxsamen
nabopaTOpHBIM paboTam
Hroro 3
6 CTpyKTypHl, [TpopaboTka JIEKITMOHHOTO 1 OIIK-6, |3adger, OtueT mo Jabopa-
00beMHEH NS, Marepuaia OIIK-9  |topHoii pabote, TecT, Dk-
TICPCHMCIICHIA 1 OdopmiieHre 0TYETOB TIO 2 3aMeH
JleKiapatin naboparopHbIM paboTam
UTtoro 3
7 JuHnamuueckue [IpopaboTka JIeKIIHOHHOTO 1 |OIIK-6, |3auer, OTuer no nadopa-
CTPYKTYPBI JaHHBIX Marepuala OIIK-9 TopHO# pabdote, TecT, k-
OdopmiteHre 0TYETOB TIO 2 3aMeH
JabopaToOpHBIM paboTam
Hroro 3
8 OcHOBBI OOBEKTHO- [IpopaboTka JTeKIIHOHHOTO 1 | OIIK-6, |3ammTa KypCOBBIX ITPOEK-
OPUEHTUPOBAHHOTO Marepualia OIIK-9 TOB (paboT), 3ammTa oT4e-
MIPOrpaMMHPOBAHUS OQOPMIICHHE OTHETOB T 2 ta, OTuer no naboparop-
nabopaTopHbIM paboTam
Hroro 3
9 Pazpabotka [IpopaboTka JIEKIIMOHHOTO 1 OIIK-6, |3ammuTa KypcOBBIX MPOEK-
MPWIOKECHHH C Marepuaa OIIK-9 TOB (padoT), OTYeT Mo Ja-
Fpa(bl/llle(iKI/IM O(OPMIEHHE OTIETOR 11O 2 gopaTopHon paborte, Tecr,
mHTepheticom nabopaTopHBIM paboTam K3aMeH
Utoro 3
Hroro 3a cemectp 18
IToaroroBka u caaya dK3a- 36 OK3aMeH
MeHa
Hroro 98

10. KypcoBas pa6ora (IpoeKT)
TpymoeMKOCTh ayIUTOPHBIX 3aHATUH U (GOPMUPYEMbIe KOMIIETCHIIUN B paMKaX BBITIOJTHEHUS Kyp-
COBOM paboTHI (IpoekTa) npeacTanieHsl Tadmmie 10.1.
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Ta6muma 10.1 — TpynoeMKoCTh ayIMTOPHBIX 3aHATUN U (OPMUPYEMbIe KOMIIETCHIIMY B PAMKaxX BBIIIOJIHE -
HUs KypCOBOM paboOTHI (IIPOEKTa)

v v s
= 2 E
3 = 5
o
o & > 0
HaumeHnoBanune aynmuTOPHBIX 3aHATHI E - S
© S 5
S g =
> &3
= =
= o
3 cemecTp
[IpousBecT U3yueHue MpeaMeTHOM 00IaCTH U OCYILIECTBUTH COOP 2 OIIK-6, OIIK-9
Marepuasa BIpoOJIeMHO-OPUEHTUPOBAHHOM KOHTEKCTE;
OmnpenenuTe Ha3HAYECHUE IPOTPAMMBI, BBIpA0OTaTh TPEOOBAHUS K 1
Hel U NMpeACTaBUThUX, €CIIU 3TO BO3MOXKHO, B (JOPMaAIN30BaHHOM
BU/IE;
CdopmynupoBaTh TpeOOBaHU K MPEICTABICHUIO UCXOHBIX AaH- 1
HBIX U BBIXO/HBIX PE3Y/IbTATOB;
OmnpenenuTts CTPYKTYphl BXOIHBIX U BBIXOIHBIX JaHHBIX; 1
CdopmynupoBaTh OrpaHU4EHUs U JOMYIECHHUS HAa UCXOIHBIE U BbI- 1
XOJIHbIE JaHHBIE;
OcyuiecTBUTH BBIOOp METO/A pealln3aliy PelIeHus 3a]auu; 1
Pa3paboraTh anropuT™M peanu3anuy 3a1auu; 4
[Ipou3sBecTy yTouHEHHE CTPYKTYPhI BXOIHBIX U BBIXOAHBIX TAaHHBIX
U onpezeneHnedopmara ux NpeacTaBICHNUS;
[IpoussecTu NporpaMMHpPOBaHUE PEILIECHM 3aa4u; 10
[Ipon3BecTH KOMMEHTHUPOBAHHUE TEKCTAa MPOTPaAMMbl U COCTABICHUS 1
IIPEIBaPUTEILHOTOONIMCAHUS IPOTPAMMBI;
CocTaBUTh TECTHI U1 NPOBEPKU MPABUIBHOCTH PabOTHI IPOrpam- 2
MBI
[IpousBectn oOHapyxeHHE, JTOKAIN3ALUI0 U yCTpaHEHHEe OUIMOOK B 2
IIPOrpaMMe,BBISIBIIEHHBIX C [IOMOIBIO TECTOB;
CKOppeKTUPOBaTh KOl IPOIPaMMBI U €€ ONUCAHUE; 2
OdopMuTh KypcoBoii poeKT (paboTy) B BUJE MOSCHUTENBHOI 3a-
MTUCKH COTJIACHO TPEeOOBaHUSIM;
3amuTuUTh paboTy, OTBETUB HA BONPOCHI MPENOAaBaTesl. 1
Hroro 3a cemectp 36

10.1. TembI KypcoBbIX padoT (IPOEKTOB)
[TpumepHas TemMaTHKa KypCOBBIX padoT (ITPOEKTOB):
— JlnMHHBIE YKCIIA.
— Marpuynas apupmeTHKa.
— OO0pareHre MaTpUIIbL.
— Brruncnenne coOCTBEeHHBIX 3HAYCHUN MATPHUIIBL.
— Pemenne cuctem nMuHEHHBIX anreOpandeckux ypaBHeHUl metoaom ["aycca.
— Pemenne cucrem TMHEHHBIX anreOpandecKux ypaBHeHUH MeTooM [aycca - 3eriaens.
— Brruncnenue onpenenéHHbIX HHTETPAJIOB METOAOM IPSMOYTOJIbHUKOB.
— Brruncnenue onpeen€HHbIX HHTETPAIIOB METOAOM TPAEIHA.
— Brruncnenue onpenenéHHbIX HHTETpasioB MeTO0M CUMIICOHA.
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— Beluncnenue onpenenéHHbIX HHTErpajgoB MeToAoM [ aycca.

—  Onrtumusanus GyHKIIMH METOJIOM 30JI0TOTO CCUSHUSI.
—  Onrumuzanms ¢yHKIuu MeToaoM HproToHa.

- OHTI/IMI/ISaHI/IH Q)YHKHI/II/I MCTOAOM KOOPAUHATHOTI'O CITYCKaA.

—  Onrumuzanust GyHKIIMKA METOIOM TPAIMEHTHOTO CITyCKa.

— Pacuer moroHHOW 3IEKTPUUECKON €MKOCTH MUKPOIOJIOCKOBOM JIMHUHU MEPEIAYH C UCIOIb30-

BaHUEM MCTOJa CCTOK.

— Anmpokcumanusi SKCIepUMEHTAIBHBIX JAaHHBIX METOJIOM HauMeHbIHX kBajapatos (MHK).
— Paszpaborka Web-caiita.
— KommoneHT st oToOpaxeHwust rpaduKoB.

— Jlpyras tema, o COIJIACOBAHUIO C MPENOAABATEIEM.

11. PeiiTuHroBasi cucremMa JJisi OEHKH yCIIeBAeMOCTH 00y4arouXcst

11.1. banabHble OLIEHKH /JIsl 3JIEMEHTOB KOHTPOJIA
Tabmuna 11.1 — bayuibHBIC OIICHKH IS 2JIEMEHTOB KOHTPOJIS

. . MaxkcuManbHbII
. MakcumanbHbIN MakcumanbHbIN
DneMeHTHl y4eOHOM 0aJut 3a mepuos Bcero 3a
6amn Ha 1-yto KT ¢ | 0am 3a nepuoa
NEeSATENbHOCTH mexny 2KT u Ha ceMecTp
Hayana cemectpa | mexay 1KT u 2KT
KOHEIl ceMecTpa
2 cemectp
3auer 20 20
3amuTa oT4eTa 15 15 10 40
OTuet no nmabopaTopHOii 15 15 10 40
pabote
Hroro makcumym 3a nepu- 30 30 40 100
on
Hapacratomum urorom 30 60 100 100
3 cemecTp
3anmTa KypcoBbIX TPOEK- 8 8 6 22
TOB (paboT)
3ammra oTyera 4 4 11
OTtyeT no KypcoBoii pabo- 10 26
Te (TIPOEKTY)
Ot4er o naboparopHoii 4 4 3 11
pabore
Hroro makcumym 3a nepu- 24 24 22 70
on
DK3amMeH 30
Hapacraromum utorom 24 48 70 100
11.2. IlepecyeT 02J1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU
[Tepecuer 6a/TOB B OIICHKH 32 KOHTPOJIBHBIE TOUKH MPeIcTaBieH B Tadmmie 11.2.
Tabmuma 11.2 — Ilepecuer 6aJT0B B OIICHKH 32 KOHTPOJIbHBIE TOUKH
bannbl Ha 1aTy KOHTPOIBHON TOYKHU Ouenka
> 90% ot MakcuManbHOU cyMMBbI OamioB Ha gaty KT 5
Ot 70% no 89% ot makcumasibHON cymMbl OaiioB Ha aaty KT 4
Ot 60% 10 69% OoT MakcMMaIbHOM cyMMbl OaisioB Ha naty KT 3

CornacosaHa Ha noprtane N2 31516

11




< 60% oT MakcuMaIbHOU cCyMMBbI OaioB Ha naty KT 2

11.3. Ilepecyet cyMMbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLEHKY

[TepecueT cymmbl 6a/JIOB B TPAAULIMOHHYIO U MEXIYHAPOIHYIO OLEHKY MpEACTaBIeH B TaOiuIe
11.3.

Tabmuma 11.3 — Ilepecuer cymMMbl OaJTTOB B TPAAUITMOHHYIO M MEXKTYHAPOJIHYIO OIICHKY

HtoroBas cymma 0aos,

Onenka (I'OC) YUMTBIBAET YCHEIIHO CAAHHBIN Onenka (ECTS)

9K3aMEH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85 -89 B (ouens xoporiiio)

4 (xopoI10) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBnetrBoputTeanHO)

3 (yZIOBJIIETBOPUTENHHO) (3aYTEHO) 60 - 64 E (HocpeicTaentio)
2 (HEYROBIIETBOPHTENLHO) (e Huxe 60 6ammon F (HeynoBneTBOpUTENHHO)

3a4TEHO)

12. YueOHO-MeTOAM4YecKOe M HHGOPMALMOHHOE o0ecneyeHne JUCHMIITIHHbI

12.1. OcHoBHas1 JIMTEpaTypa

1. Tlombenbckuit, B.B. Kypc nporpamMmmupoBanus Ha s3eike Cu [DneKTpOHHBIN pecypc] : yueb-
nuk / B.B. Ilog6ensckuii, C.C. ®omun. — DnexTpoH. naH. — Mocksa : JIMK Ilpecc, 2012. — 384 ¢. —
Pexxum nmoctyma: https://e.lanbook.com/book/4148. — 3arn. ¢ skpana. [InekTpoHHbIN pecypc]| - Pexum
nocryna: https://e.lanbook.com/book/4148 (nara o6pamenus: 25.06.2018).

2. Jlunmmaw, C. S3eik nporpammupoBanusi C++. [TomHoe pykoBoACTBO [ DIEKTpOHHBIN pecypce] :
pykoBozcTBo / C. Jlunmnman, XK. Jlaxoite. — Dnextpon. qan. — Mocksa : IMK Ilpecc, 2006. — 1105 c.
— Pexum moctyma: https://e.lanbook.com/book/1216. — 3arin. ¢ skpana. [DnexTpoHHbId pecype] - Pe-
xuM foctyna: https://e.lanbook.com/book/1216 (nara o6pamienus: 25.06.2018).

12.2. lonosiHuTEIbHAS JIUTEpaTypa
1. S3pik nporpammupoBanust C++. Jlekuuu u ynpaxseHus [TekcT] : HaydyHO-NOMyNIsipHOE U3/a-
Hue / C. Ilpara ; nep.: FO. . Kopauenko, A. A. MopryHosa. - 6-e u3z. - M. : Bunbsmc, 2013. - 1248 c.
(mammuue B 6ndmmoreke TYCYP - 15 3k3.)

12.3. YueOHO-MeTOAHYIECKHE ITOCOOUS

12.3.1. O6s3aTe/IbHbIE Y4eOHO-METOANYECKHE MOCOOUSs

1. OcHOBBI IporpaMMHpOBaHus: MeToanYecKre yKa3aHHs MO BBINOJHEHUIO J1a00paTOpHBIX pa-
00T, KypcoBO#l 1 caMocTosITeIbHON padoThl / Jlomunos A. I'. - 2018. 10 c. [DaexTponnsii pecypc] - Pe-
xuM foctyna: https://edu.tusur.ru/publications/7963 (nara obpamenus: 25.06.2018).

2. OcHOBBI IpPOrpaMMHUPOBaHUs. DIEKTPOHHBIN Kypc B cucteme Moodle [OnexkTponHslit pecypc]
/ ToMCKU# rocyIapCTBEHHBIH YHUBEPCUTET CUCTEM YIIPABICHHUS U PAAMOAIEKTPOHUKH. - Tomck, 2018. -
Pexxum noctyma: http://kudr.tusur.ru:81/moodle/course/view.php?id=3, rocTeBas ydeTHas 3amuch, NapoJb:
kudr - 3arn. ¢ skpana (mara oOpamenusi: 18.06.2018). [DnexTpoHHblii pecypc] - Pexum nocryna:
http://kudr.tusur.ru:81/moodle/course/view.php?id=3 (nata oOpamenus: 25.06.2018).

12.3.2. YuyeOHO-MeTOAMYECKHE OCOOUS ISl JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTSIMU 310POBbS U
HHBAJIHI0B

Y4eOHO-METOIMYECKIE MaTepUaIbl IJIs CAMOCTOSTEIFHOU M ayTUTOPHON pabOThl 00YJarOITUXCS
U3 4yHuciia JuIn C OI‘paHI/I‘-IeHHBIMI/I BO3MOXKXHOCTAMHAU 3I[OpOBB$I 1 MHBAJIMIOB HpeI[OCTaBJISIIOTCSI B (bopMax,
aJJaNTUPOBAHHBIX K OTPAHUYCHHAM UX 3JI0POBBS U BOCIIPHUATHS HH(DOPMAITHH.

Jliist I ¢ HApYIIeHUSIMU 3PeHusI:

- B (hpopMe FIIEKTPOHHOTO IOKYMEHTA;

- B IeYaTHOW (hopMe YBEITMUEHHBIM MIPUGTOM.
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JIJist JiM1L ¢ HAPYIIEHUsIMU CJIyXa:

- B (hopMe ANIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (hopme.

JIJ1s1 Jid1L ¢ HAPYLIEHUSIMU ONIOPHO-IBUTaTeJILHOIO annapara:
- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (opme.

12.4. IIpodeccuonasibHble 0a3bl JAHHBIX U HH(POPMALMOHHbIE CIIPABOYHbIE CHCTEMBI
1. Tlpu u3y4eHUH JUCUUIUIMHBI PEKOMEH]IYETCSl UCIOIb30BaTh 0a3bl JaHHBIX, HHPOPMALIUOHHO-
CITPaBOYHBIE M TIOWCKOBBIE CUCTEMBI U3 Tiepeunsi: https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTtepuaibHO-TEXHMYECKOE 00ecneyeHue TUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoOe
o0ecneueHue

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IIPOrPAMMHOMY 00ecre4eHnIo
AUCHHUILIMHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOEe U IPOrPAMMHOe o0ecrnevyeHue sl JIEKIIMOHHbIX 3aHATHH
Jlst mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX U MHIWBUYaTbHBIX KOHCYJABTALIUH, T€-
KYIIETO KOHTPOJIS M MIPOMEKYTOYHOU aTTECTAIlUU MCIOIB3YeTCs yIeOHast ayquTOPHs ¢ KOJTUIECTBOM I10-
CaZIoYHBIX MeCT He MeHee 22-24, 00opyIoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbro. MMeroTes
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U Y4eOHO-HATIIAIHBIE TTOCOOMsI, 00€CTIEYNBAOIINE TEMATHUECCKUE HJI-
JIOCTPALIMHU 0 JIEKIIMOHHBIM pa3ielaM JUCIUILINHBI.

13.1.2. MaTepuaIbHO-TEXHHYECKOE U MPOrpaMMHOe odecreyeHue 115 JJaGopaTopHbIX padoT

Jlaboparopusi KOMIBIOTEPHOTO MPOEKTUPOBAHUS

yueOHas ayIuTOpHUs JUIS POBEICHUS 3aHATUH JIGKIIMOHHOTO TUTIA, YIeOHAs ayIUTOPHS JIsI TIPOBE -
JEHUS 3aHATHI MPAKTUUECKOTO THUIIA, yuyeOHast ayTuTOPHs AJsl IPOBEACHUS 3aHATUI 1a00paTOPHOTO THIIA,
yueOHast aymuTopust JJIsl IPOBEICHHS 3aHATUH CEMHHAPCKOTO TUTIA, MOMEIIEHUE JJIs1 KypCOBOTO MPOEKTH -
poBaHUA (BBIMOJHEHUSI KYPCOBBIX padoT), MOMEIIEHUE ISl TPOBEACHUS TPYIIOBBIX U MHAMBHUIYaTIbHBIX
KOHCYJBTAIlMi, TOMEIIEHUE JJIsl POBEACHUS TEKYIIETO KOHTPOJIS U MPOMEXKYTOUHOM aTTeCTalllu, TOMe-
[IEHHE IS CaMOCTOSATENBHON paboThI

634050, Tomckast obnactsb, . Tomck, Jlennna npocnexr, a. 40, 143 ay.

Ornucanune UMerIIerocs 000pyI0BaHUS:

- [lepconanbhblii kKoMbroTep (20 mIT.);

- YcrpoiicTBO reHeparuu U o6paboTku curHanoB Analog Discovery 2; - National Instruments
Edition (10 mmr.);

- HcnprtaTenbHpId  JTaOOpAaTOPHBIH CTEHJT Y3JIOB aHAJIOTOBOM W IH(POBON DJIEKTPOHUKH
MikroElektronika Analog System Lab Kit PRO (10 mr.);

- Otnagounas mnata Arduino UNO (15 mT.);

- Ornanounast mara STM32F4291-disk (10 mr.);

- TpéxkaHaJIbHBIN TUHEHHBIN HCTOYHHUK TTOCTOSTHHOTO Toka GPD-73303D (10 miT.);

- Ocummnorpag DSOX1102G (10 mt.);

- JJaboparopusiit makeT Basys 3 Artix-7 FPGA Trainer Board (10 mir.);

- IIpoextop Acer P1385WB;

- DKpaH Ui IPOEKTopa;

- Kommutekt crienmanusupoBanHoi yueOHON MeOenu;

- PaGouee mecto npenogaBaress.

[IporpamMmHoe obecnieueHue:

— Apache OpenOffice

— Google Chrome

— Microsoft Visual Studio 2013

— PTC Mathcadl3, 14

— Qt Creator

— Unreal Commander
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13.1.3. MaTrepuaJibHO-TEXHHYECKOE H NIPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON PadoThI
s camocTosTeNbHOM pabOThl HCIONB3YIOTCA yueOHblE ayAUTOPUHU (KOMIIbIOTEPHBIE KJIacchl),
PacIOJIOKEHHBIE IO aJIpecaM:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, 1. 40, 233 ayn.;
- 634045, Tomckast o6nacTb, T. Tomck, yi. Kpacnoapmeiickas, a. 146, 201 ayn.;
- 634034, Tomckast 06macTh, r. Tomck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepimmanna ynuia, 1. 74, 207 aya.

CoctaB 000pyIOBaHUSA:

- yueOHast MmebOerb;

- koMnbroTepsl ki1acca He Huke [IDBM INTEL Celeron D336 2.8 T1. - 5 wiT.;

- KOMIBIOTEPHI MOJKIOUYEHbI K ceTu «/HTepHeT» U 00ecrneynBaroT JOCTYI B AJIEKTPOHHYIO HH-
(opMaLnoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[Tepedens nporpaMMHOro obecredeHus:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MatepuajbHO-TeXHHYeCKOe o0ecriedyeHre TUCIUTIIUHBI /IS JIUI C OTPAHUYeHHBIMHA
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B

OcBoeHME NUCUUIUIMHBI JIMIAMU C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10pPOBbS U WHBAJIMIaMU
OCYILECTBIISIETCS C UCIOIb30BAHUEM CPEJCTB 00ydeHHs OOIIEro U CHEeMaIbHOI0 Ha3HAUYeHUS.

[Tpu 3aHATHAX ¢ 00y4YaAIOLIUMUCS ¢ HAPYHIEHHSIMH CJIyXa [IPEeTyCMOTPEHO UCIOIb30BaHUE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUUYECKUX CPEACTB IpueMa/nepena-
yl yueOHOI nH(OpMaLKy B JOCTYNHBIX (OpMax, MOOMIIbHOM cHCTEMBI ITPENoAaBaHus sl 00ydarouxcs
C MHBAJIUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOM cHCTEMBI. YueOHas ayTuTopusi, B KOTOPOH 3aHUMAIOTCA
oOyyarouiyecsi ¢ HapylleHUEeM cllyxXa, 000py/l0oBaHa KOMIIBIOTEPHON TEXHHUKOM, ayIMOTEXHHUKOH, BUIEO-
TEXHUKOMU, 3JIEKTPOHHOMU JOCKOU, MYJIbTUMEAUUHON CUCTEMOM.

[Tpu 3aHATHAX ¢ OOYUYAIOLUIMMUCS ¢ HAPYIIEHUSIMU 3PEHUSAMM IIPEyCMOTPEHO UCIIOJIb30BaHUE B
JIEKIIMOHHBIX U Y4EOHBIX ayAUTOPHUIX BO3MOKHOCTH IPOCMOTPA YAAIEHHBIX OOBEKTOB (HaIIpUMep, TEKCTa
Ha JIOCKE WM CJIaifjla Ha 3KpaHe) MpU IOMOIIY BUCOYBETUUUTENCH JI1s1 KOM(POPTHOrO IPOCMOTpA.

[Tpu 3aHATHAX ¢ O0YYaIOUMMUCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPaTa HCIOJIb-
3YIOTCS aJIbTepHAaTUBHbIEC YCTPOMCTBA BBOAA HH(OPMAIIMKU U IpYrHe TEXHUUECKHE CPe/ICTBA IprueMa/epe-
Jau yuyeOHOM MHpOpMauu B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbl OOyUeHUs UIs JIOJeH ¢ UHBaA-
JUIHOCTBIO.

14. OuneHoYHbIE MATEPHAJIBI M METOAUYECKHE PEKOMEHIAIUN 110 OPraHu3alNu U3yYeHust
JUCHUILIMHBI

14.1. Conep:xanue OLEHOYHBIX MATEPHAJIOB U METOUYECKHE PEKOMEHIAIlUN
st otieHKH cTeneHu c(hOPMUPOBAHHOCTH U YPOBHS OCBOCHHSI 3aKPEIUICHHBIX 32 AUCIMILTUHON
KOMIIETSHITUI UCTIONB3YIOTCS OIIEHOYHBIE MaTepUalibl B COCTARBE:

14.1.1. TecToBble 3agaHus
1) Kakoii 13 nepeuncieHHbIX TUIIOB JaHHBIX HE SBISETCS THUIOM JaHHbIX B C?
a) double
b) real
c) int
d) float
2) Kakyto pyHKIHIO JOIDKHBI COAEPKaTh Bee MporpaMmel Ha C?
a) system()

CornacoeaHa Ha noprane Ne 31516 14



b) program()

¢) main()

d) start()

3) Kakue ciry>xeOHbIE CUMBOJIBI UCTIONB3YIOTCS 11 0003HAYCHHS Havaida M KOHIa OJl0Ka Koja Ha
C?

a){}

b) <>

¢)()

d) begin end

4) YkakuTe oreparuio, MPUOPUTET BBITIOJIHEHUSI KOTOPOU OO0JIbIIIEe OCTaTbHBIX

a) ()

b) ++

c)/

d) *

5) Teno oneparopa BbIOOpA if, OyET BBIMOTHATHCS. €CJIN €T0 YCIOBHUE:

a) UICTUHHO

b) m0x)HO

6) PesynbraT BeIMOTHEHUS cieayromero gparMeHTa koja: 54 << 3?7

a) 556

b) 432

c) 440

d) HeT mpaBUIILHOTO OTBETA

7) Pesynbrat BeinonHeHus cinenyroiero gpparmenra koga: !((1 || 0) && 0)

a)0

b) pe3ynbTaT He MOXKET OBITh 3apaHee OnpeaeeH

o)l

8) UeMy paBeH pe3yJsIbTaT BBIIOJIHEHUS cleayromero Beipaxenus: 1000/ 100 % 7 * 2 ?

a) 1000

b) 250

c) 10

d) 6

9) B xakoMm M3 CIEAyIOIMX BapHAaHTOB OTBETOB BBITIOJIHEH KOPPEKTHBIN JOCTYN K MEPEMEHHON
CTPYKTYpPBI, IPUUEM CTPYKTYpa OOBSBICHA Yepe3 yKa3aTeib?

a)b->var

b) b>var

¢) b-var

d) b.var

10) Ykaxkute TUIT BO3BpaIiaeMoro 3Ha4eHus cienyromnieit Gpyakuun int func(char x, float v, double
t);

a) double

b) char

c) float

d) int

11) Kakoii u3 orepaTopoB SIBISIETCSI OTIEPaTOPOM BETBJICHUS Ha si3bike C?

a) if

b) for

c¢) while

d) do

12) KakoB pe3ynbTar paboThl cienyroiero gpparmenra koga?

int x = 0;

switch(x)

{

case 1: printf("Oqun");

case 0: printf("Hyns");
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case 2: printf("TIpuser Mup");

}

a) HynslIpuBeT mup

b) Onun

¢) Hyns

d) OnuaHynslIpuser Mmup

13) Onpenenute 3HaYCHUE TIEPEMEHHON «a MOCIIE BBITIOJHEHUS (pparMeHTa MporpamMMbl:
int a;

a=10;

if (a==a) a*=a

a) 100

b) 1

c) 10

d) He onpeneneHo

14) Kakyto JOru4eckyio omeparuio Hy>KHO J00aBUTh B IMPOrpaMMy BMECTO MHOTOTOYHS, YTOOBI
3HAYCHUE TIEPEMEHHOM «a» TOCIIC BBITIOJIHEHUS ()parMeHTa MporpaMMbl CTaJIO paBHO 37

a=10;b=5;

if(a<l..a>b)

a=a-7;

else

a=a+7,

a) ||

b) &&

c)$$

d) ++

15) Kakast u3 mepeunciaeHHbIX KOHCTPYKIIMA COOTBETCTBYET ITUKITY C M3BECTHBIM YHCJIOM IIaroB?

a) for

b) while

¢) do while

16) Jlo kakux mop OyayT BBITIOJHATHCS OrepaTopsl B Tele rukia while (x < 100)?

a) Iloka x menbiie 100

b) Iloka x menbie wiu paser 100

¢) IToka x Gomnbiie wiu pasex 100

17) YkaxuTe npaBuIbHOE OOBSBICHHE MaccHBa Ha si3bike C

a) int anarray;

b) anarray{10};

¢) array an array[ 10];

d) int anarray[10];

18) Kakoil nopsiikoBbIi HOMEp MOCIETHET0 3JIeMEeHTa MaccuBa Ha si3bike C, pazmep maccusa 19?7

a) 18

b) 19

C) MOPSIIKOBBIA HOMEP OIpeeNsieTCs IPOrPaMMHUCTOM

19) VkaxxuTe NmpaBHIBHBIA OCTYN K MEPEMEHHON CTPYKTYpbI (CTPYKTypa OOBsBICHa HE depe3
yKazaTelb)

a) b.var;

b) b->var;

¢) b-var;

20) Kakoit u3 ciaeayromux JOrHYeCKUX OIepaTopoB - JIoTUUeckuit oneparop N?

a) ||

b) &

c) &&
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14.1.2. Dx3aMeHAIlHOHHBbIE BONPOCHI

1) Yro Takoe anroputm? Ilepeuncnure u oOBsICHUTE CBOMCTBA anroputMa. KakoBsl mpaBuia mo-
CTpOCHHUS UMEH MEPEMEHHBIX B IporpamMmMax Ha si3pike C/C++?

2) Kakue npeumymiecTBa gaeT OOBEKTHBIM MOAXO B MporpaMMupoBaHuu? UTo Takoe KOHCTPYK-
Top? MoXeT Jn ObITh HECKOJIIBKO KOHCTPYKTOPOB Yy ofHOTO Kiacca? Yto Takoe Toyeuynas Hortarus? Kak
OHa MCTIOIB3YETCS TP paboTe ¢ 00beKTaMu?

3) Kakue Tunsl nanHbix Bbl 3HaeTe? YTo Takoe mpropuTeT onepauuii? 3aueM OH HYXeH?

B kakoM mopsike BBINOJHSAIOTCA OINEpalH, €CIM OHU UMEIOT OJMHAKOBBIM mpuoputer? YUrto
MPOMCXOMIUT, €CIIH B BEIPAKEHUS BXOAAT IIepEMEHHbIE pa3HbIX THUIOB? Kakoro tumna Oyaer pe3ynbrat?

4) Yro takoe crucok? Kakume omepamuu oH jgomyckaer? Urto takoe y3en? Kak cosmate yzen
crucka? Kak 100aBUTE DIIEMEHT B HAYAJIO JIMHENHOIO CITUCKA?

5) Kak BBIOTHUTS OOMEH 3HAYCHHI JBYX NIEPEMEHHBIX C MIOMOIIBIO TPEThEH nmepeMeHHon? Mox-
HO JIM BBITIOJTHUTH OOMEH 3HAYeHUH JIBYX MEpPEeMEHHBIX 0e3 MCIOJIb30BaHUs TpeTbeil nepemeHHon? Ecnu
J1a, TO KakuM o0pazomM? UeM OTIMYAIOTCS YCIOBHBIC OTIEPATOPHI B TIOJIHOM M HETIOJIHOM (hopMax?

6) Uto Takoe ykazarens? Kak o0bABUTH yKa3arenb Ha 1ienoe yrncio? BemectBenHoe uncino? Cum-
BoJ1? Kakue nanHble XpaHsaTca B ykasarene? Kak BbIBECTH ajpec MmaMsTH Ha KOTOPBIM CChUIAETCS yKasa-
Tenb? Kak BeIBECTH 3HAaUYEHHE HA KOTOPOE CCHUIAETCS yKa3aTeib?

7) Uto Takoe 1uki? CpaBHUTE UK C IEPEMEHHON M UK ¢ yciaoBueM. Kakue npenmyiecTBa u
HEJOCTaTKH €CTh y KaXJI0T0 U3 HUX? BepHOo 1, 4TO M1000i MUK C MEPEMEHHON MOXHO 3aMECHHTD ITHK-
7oM ¢ ycioBreMm? BepHo i oOpaTHOE yTBEpKIeHHE?

8) Uto Takoe cTpykTypa? B uém e€ ommune oT MaccuBa? B Kakux cilydasx UCIOJIb30BaHUE CTPYK-
Typ naet npeumytiectBa? Kakue nmenHo? Kak oOBsSBIsSETCS HOBBIM THIT TaHHBIX Ha si3bike Cu? Boimensi-
€TCsI JIM IpH 3TOM namsaTh? Kak oOpararoTcst K Mmoo CTpyKTypbI?

9) Uto Takoe cumBosIbHAsI cTpoka? Kak xpansrcs ctpoku B si3bike C? Kak oOpammarscs K 3jeMeH -
Ty CTPOKHU C 3aJaHHbIM HoMepoM? Kak Berumcisercs anuHa ctpoku? Ilepeuriciute OCHOBHBIE ONEpaluu
CO CTPOKAaMHM U COOTBETCTBYIOLIUE UM CTaHAApTHBIE (QYHKIIUH.

10) Kakue ¢pyHKIMU A7 TOTyYeHUs ICEBOCTYYaliHbIX Yncel Bbl 3HaeTe? Kak momyuuTs ncesao-
ciydyaifHOE IIeJI0e Yhcio B auama3oHe [a,b]? Kak momyunTh mceBaociydaiiHOE BEIIECTBEHHOE YHCIIO B
nuanasone [a,b]?

14.1.3. 3auér
OTcyTCTBHE 3aI0JDKEHHOCTH 110 J1abopatopHbiM padbotam. CobeceoBaHue IO MaTepuaty, U3y4eH-
HOMY B TEUCHHE CeMecTpa.

14.1.4. Tembl 1a00paTOpHBIX padoT

Pa3zpaboTka mpocTelmux mporpamMmm
Betrsnenus
[Muknuyeckue nporpammsl
MaccuBbl
CHMBOJIBHBIE CTPOKU
OcHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO IPOTPAMMHUPOBAHUS
Pa3zpaboTka npuiiokeHnii ¢ rpaguaeckuM uHTepdeiicoMm
JIunelinbie aIropuTMBI
DyHKIU
Pabora ¢ daitnamu
CTpyKTYypBI
JluHamuueckue CTpYKTyphl JaHHBIX

14.1.5. Tembl KypCcOBBIX POEKTOB (pador)
1. InuHHbBIE YnCTA.
2. MarpuuHas apudmMeTHKa.
3. OOparteHne MaTpuIlb.
4. Beruucienue coOCTBEHHBIX 3HAUCHUI MaTPHIIbI.
5. Pemenune cuctemM nMMHEHHBIX anreOpandecKux ypaBHeHH MeToaoM ['aycca.
6. Pemmienne cucrem IMHEHHBIX anredpandyeckux ypaBHeHuil merozioM ["aycca - 3eliaens.
7. PerieHne cucteM HeJIMHEMHBIX airedpandeckux ypaBHeHui MetoqoM Hriotona-Padcona.

CornacoeaHa Ha noprane Ne 31516 17



8. Berunciienue onpeaenéHHbIX HHTETPAIOB METOIOM MPSIMOYTOJIbHUKOB.

9. Beruncienue onpeaeaEéHHbIX HHTETPAJIOB METOJIOM Tpamneui.

10. Beruucnenue onpenenéHHbIX MHTErpajgoB MeTogoM CHMIICOHA.

11. Beruucnenue onpenenéHHbix MHTErpaioB meroaoM ["aycca.

12. OnTumu3anust GyHKIUH METOZOM 30JI0TOTO CEUCHHUS.

13. Ontumuzarus GyHKIUA MeToaoM HeroToHa.

14. OnTumuzanust GyHKIUU METOJIOM KOOPIUHATHOTO CITyCKa.

15. OnTumuzarust GyHKIIMA METOIOM TPAJUEHTHOTO CITyCKa.

16. PacueT mOroHHON 3JIEKTPUYECKON €MKOCTH MHUKPOIIOJIOCKOBOM JIMHUU NEPEJAuu C MCIOJIb30-
BAaHHEM METO/A CETOK.

17. Annpoxcumanus SKCIIEPUMEHTaIbHBIX JaHHBIX METOAOM HanMeHbIuX kBaaparoB (MHK).

18. MaTepnonsiuy Ta0ymupoBaHHON (QYHKITUU TTOJTMHOMAMHU

19. AnnpokcuManuy TadyaMpoBaHHON (YHKIUH TOJIMHOMAMH

20. Pa3paboTka KOMITOHEHTa JIsl OTOOpaKeHUs TparKoB.

14.1.6. MeToau4ecKkue peKoMeHIaluu

O6’beM qacoB, HpeI[yCMOTpeHHBIX y‘-I€6HBIM IIAaHOM JIs I/ISy‘-IeHI/ISI JUCHUIIIIMHBI, ITO3BOJIACT
OCBETUTh TOJIbKO HamOoJiee Ba)KHbIC MOMEHTBI W PACKPBITh 0a30BbIC IMOHATHSA MPU UYTCHUH JICKIUH.
[TosTOMy Tpu peanu3any IpOrpaMMbl CTYJICHTHI JOJDKHBI pab0oTaTh CAMOCTOATENILHO KaK IMPH MOBTOPE -
HUU JICKIIMOHHOTO MaTepHuaa, Tak M MPHU MOJArOTOBKE K JIabopaTtopHbIM paboTtam. s obecrieueHus 3¢ -
q)eKTI/IBHOFO yCBOGHI/ISI CTYI[GHTaMI/I MaTepI/IaJIOB JOUCIHUITIIINHBI H€O6XO,HI/IMO Ha HepBOM 3aHATHUHN I1O3HA-
KOMHTh UX C OCHOBHBIMH TOJIOKCHHSIMHU U TPEOOBAHUSAMHU pabodeii MpOTrpaMMBbl, C MOJICKAITUMHU U3yde-
HUIO TEMaMH, CIIMCKOM OCHOBHOﬁ nu HOHOHHHT@HBHOﬁ JII/ITepaTypBI, C ITOJIOKCHUSMHAU 6aJIJILHO-peI>'ITHHFO-
BOM CHCTEMBbI OIICHKH ycreBaeMocTH. Ha nexnusx HeoOXomuMo oOpaliate BHUMaHHE Ha OCOOECHHOCTH
MPUMEHEHHUS PAacCMATPUBAEMOr0 MaTepuaia B MOCIEAYIOIUX Kypcax, a TaKkke B Oymaymied mpodeccuo-
HaJbHOM JEATEIHPHOCTH CIIEIUATUCTOB. ISl yBEIMYCHHUS 3aMHTEPECOBAHHOCTH M TTOBBIIICHHS WX KOMIIE-
TEHIMU CJIeAyeT B y4eOHOM IpoIiecce MPUMEHSITh HHTEPAKTHBHBIE METOBI OOYUCHHS.

14.2. TpeOoBaHUS K OLIEHOYHBIM MaTepPHAJIAM VISl JIUI] ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMMU
310POBbS1 1 HHBAJIH/I0B
s aui ¢ orpaHMYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBSI M1 MHBAJUIOB MPEIyCMOTPEHBI TOTOTHH -
TEJIbHBIC OLICHOYHbIE MaTepUalIbl, IEPEUCHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuua 14 — JlononHUTENbHBIE MaTepHalibl OLIEHUBAHUS ISl JIMI C OTPAaHMYEHHBIMH BO3MOXXHOCTSIMU
310POBbsI 1 HHBAJIUIOB

Kareropun Bunbl 10NOAHUTETBHBIX OLEHOYHBIX @DopMbI KOHTPOJISI U OLIEHKU
00y4aroLXxCcst MaTepHasoB pe3ynbTaToB 00y4eHUs

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

C napymeHusMu
ciyxa

[MpeumyIecTBEHHO MUCHMEHHAS
poBepKa

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

3peHus OTIPOC IO TEPMUHAM (MHIMBUAYATBHO)
C mapymeHusMu Perenne qucTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIC pa6OTBI, IINCBMCHHBIC HpeI/IMYI]_[eCTBeHHO JOUCTAHIIMOHHBIMU
JIBUTATEIBHOTO CaMOCTOSITeNIbHBIE PabOTHI, BOIIPOCHI K METOJaMH
armapara 3a4eTy
C orpannuenusiMu 1o | TecTbl, MUCbMEHHBIE CAMOCTOSATEIbHBIE [IpenmyiiecTBEHHO MPOBEPKA
OO0IIEeMeTUITTHCKIM paboThI, BOTIPOCHI K 3a4eTy, METO/IaMH UCXOJISl U3 COCTOSHHUS
IIOKa3aHUusIM KOHTPOJIbHBIC pa6OTI)I, YCTHBIC OTBEThI o6yan0merocsl Ha MOMCHT IIPOBCPKU

14.3. MeToanuyeckue peKOMeH/IAMH 110 OLIeHOYHBIM MaTepuajiaM AJs JUL ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMM 310POBbsI H HHBAJIH/I0B
I[JISI Jiii ¢ OrpaHUYCHHBIMH BO3MOXHOCTAMHU 3O0POBbA U HHBAJIUAOB IMPEAYCMATPUBACTCA HO-
cTynHas Gopma npeoCcTaBIeHNs 3aJaHNil OIIEHOYHBIX CPEZCTB, @ IMEHHO:
- B IleyatHoi (opme;
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- B IIeYaTHO! (hopMe ¢ YBEITHMUYEHHBIM HIPUPTOM;

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- METOJIOM YTEHHsSI aCCHCTCHTOM 33JJaHuUs BCIYX;

— Npe0oCTaBICHUE 3aaHus C HCIIOIb30BaHUEM CYPIOTIEPEBO/A.

Jlunam ¢ OrpaHWYEeHHBIMH BO3MOXXKHOCTSIMU 3/I0POBbSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
MOATOTOBKY OTBETOB Ha KOHTPOJIBHBIE BOMPOCHL. /711 TakuX 0OyJarommxcst MpeaycMaTpUBaeTCsl JOCTYTI -
Hasi popmMa MpeoCTaBICHHS OTBETOB Ha 3a/IaHUs, & IMEHHO:

— MMCBMEHHO Ha Oymare;

— Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C HCITOJIHL30BAHNEM YCIIYT aCCUCTEHTA;

- MIPEJICTaBJICHUE OTBETOB YCTHO.

[Tponienypa orieHHBaHUs PE3yIbTATOB OOYYEHMs JIHIl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
Bbs M1 MHBAIHJIOB IO JUCHIHUIUIMHE TPEITyCMaTPUBACT MPEIOCTaBIeHne HHpopManuy B popMax, aJaarTH -
POBaHHBIX K OTPaHUYCHUSAM HX 3[J0POBbS U BOCHPUATHS HHOOPMALIIH:

JL1s1 JIMI ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

— B IIeYaTHOW (hopMe yBEITNUEHHBIM HIPUPTOM.

JIJ1s1 1M1 ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

JIJ1s1 JIMI ¢ HAPYLIEHUSIMH OTIOPHO-ABUIaTeJILHOTO anmnapara:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B IIe4aTHOU hopme.

[Tpn HEOOXOMMMOCTH ISl JIUIL C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0pPOBbS M MHBAINUIOB TPOLIE-
Jypa OILICHUBAHHSI Pe3yIbTaTOB 00yUEHUsI MOXKET MPOBOAUTHCS B HECKOIBKO ITAIOB.
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