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1 ]_le.]'ll/l H 3aJa4Y1 OCBOCHUA JUCHHUITIJIMHbI

Llesu ocBOEHUS AUCIMITIIUHBI:

— peanu3anus B paMKax JUCHUIUIMHBI TPeOOBaHUI KBAIN(UKAMOHHONW XapaKTEPUCTHKH, CBA3aHHON
¢ MpoecCHOHANBHON eATeNbHOCTHIO BhIMTYCKHHKA 10 Hampasienuto 11.03.02 MHpokoMMyHHUKAalIMOHHBIE
TEXHOJIOTUHU U CUCTEMBI CBsA3M corjacHo denepanbHOMY rocyAapCcTBEHHOMY 00pa3oBaTeIbHOMY CTaHIAPTY
BBICIIIETO 00pa30BaHMs, YTBEPKICHHOMY Mpuka3oM MunucTepcTBa 00pa3oBanus U Hayku Poccuiickoit ®e-
nepamuu ot 19 centsops 2017 r. Ne 930;

— (hopMUpOBaHHE COOTBETCTBYIOIUX KOMIIETEHIIMHA, IPEAYCMOTPEHHBIX OCHOBHOM 00pa30BaTeIbHOM
nporpammoii (OOIT) moaroroBku GakanaBpos mo HampapieHuio 11.03.02 MHPOKOMMYHUKAIIMOHHBIE TEX-
HOJIOTUU U CHCTEMBI CBSI3U C MPOGUIIEM MTOATOTOBKH «JNEKTPOHHBIE CPECTBA TEIEKOMMyHUKALIHID).

3amaun:

— MpUOOpeTeHnEe 00YYAIONMMHUCS HAaBBIKOB OOpaOOTKH, XpaHEHHS W IMPEACTaBICHUS B TpeOyeMom
dbopMaTe pazNTUYHBIX BHUJIOB HH(OpPMALMHU C TOMOIIBI0 MPHUKIATHOTO MPOrPaMMHOTO OOecreueHus: mpu
peLIeHIH MTPUKIIAJIHBIX 33/1a4 B 001acTH PO(PEeCCHOHANBHOM eI TeIbHOCTH;

— OCBOGHHE IMPOrPAMMHBIX CPEICTB KOMIIBIOTEPHOTO MOJAEIUPOBAHUSA dJCKTPOHHBIX CXEM U
YCTPOMCTB, a Takke NpUoOpPETEeHNE HaBBIKOB 00Pa0OTKHU pe3y/IbTaTOB MOJEIMPOBAHUS;

— MpUOOpETeHNE HABBIKOB MCIOJIb30BAaHUSI MIPOTPAMMHBIX CPEJICTB JUIS MOATOTOBKM TEKCTOBBIX JO-
KYMEHTOB C Y4eTOM TpeOOBaHHI HOPMATHBHOW JOKYMEHTAIIMH, a TaKKe€ MPOrPaMMHBIX CPEJICTB KOMIIbIO-
TEpHO rpauKy IpU MOATOTOBKE M PEaKTUPOBAHUH CXEM DJIEKTPUUYECKHX IICTICH;

— MpUOOPETeHNE HABBIKOB AJITOPUTMH3AIMHN U MPOTPAMMHUPOBAHUS Ha SI3bIKE BBHICOKOTO YPOBHS 3a-
nad B o01acTu npoeccuoHaNbHOMN 1eATeIbHOCTH.

2 MecTo IUCHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

Jucnunnuna oTHocuTes K 6a30Boii yactu 6ioka [l «Aucuunauael (MOITyIN)»

[IpepexBusutel aucuumuunsl: b1./[.b.1 Hnocmpaunwiii aseix, b1./[.b.8 Mamemamuxa, b1./{.5.9
Ungopmamuxa

[MocTpexBu3utThl nucuuruubl: b1./].B.2 Cxemomexuuka meneKOMMYHUKAYUOHHBIX YCMPOUCME,
b1.J[B.4 Lugposas obpabomrxa cuenanos, b1.J[.B.5 Kpunmoecpaguueckue memoosi u cpedcmea
obecneuenus uHopmMayuoHHoU beszonachocmu UHOKOMMYHUKAYULL, b1.J[B.6 Teopus
UHDOKOMMYHUKAYUOHHOU  Oe30nacHOCmU U Memoooao2us 3auwumsl urHgokommynukayui, bI1.J[.B.8
Ilpuemonepedarowue ycmpoucmea, b1.J[.B.2.1.1 Tenesuoenue, b1.J[.B.D.1.2 Cpedocmea u cmanoapmoi
menesudenusi, b1J[.B.D3.2.1 Paouosewanue, 51.J[.B.D.2.2 Cpedocmea u cmaunoapmsl paouosewaniis,
b51.]1.B.2.3.1 Comosas ceasv, b1.J[.B.D2.3.2 Mobunvnvie padouocucmemvl, b1.J{.B.2.4.1 Onmogonrokonnas
ceasv, b1.J].B.2.4.2 Cpeocmsa nepedauu ungopmayuu 6 ONMu4ecKom OuanazoHe

3 TpeOoBaHusA K pe3yabTaTaM 00y4YeHHS MO JUCHUIINHE

[Tpouecc u3yueHus: AMCUUILIMHBI HAaNpaBieH Ha (popMHUpOBaHHE CIAEAYIOUINX PE3YIbTATOB 00YUEHHUS

[Inmanupyemsle pe3ynbTaTsl
00y4eHHs 10 JUCLHUIUINHE,

Kon n HaumeHoBanue Konx u HamMeHOBaHME HHIUKATOPA
. XapaKTEPU3YIOIIHNE dTAIbI
dbopMUPYEMBIX KOMIETSHIIHIA IOCTH)KEHHUSI KOMIICTCHIINU (OpMHpOBAHUS
KOMIIETEHIIN I

OIIK-4 Cmnocoben nonumats |OIIK-4-B-1 VMcnons3yer ¢yHKIIMOHATBHBIC | 3HATD:

HPHHIUIB pabOTBIl COBPEMEH- [BOBMOKHOCTH TEKCTOBBIX PEJAKTOPOB IPH [~ OCHOBBI  MH(OPMAIMOH-
HBIX MH(OPMAIMOHHBIX TEXHO-|IIOJTOTOBKE TEKCTOBBIX JIOKYMEHTOB C Y4e- |HBIX TEXHOJIOIHH 00paboTKH
JIOTUH M MCIOJIL30BaTh MX JUIA|TOM TpeOOBaHWM HOPMATHBHOM IOKYMEH-|TEKCTOBOW MW IpaduuecKoii
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Kon n HaumeHoBanue
bopMUPYEMBIX KOMIETCHIIHIA

Kon n HanmMeHoBaHUE HHIUKATOPA
MOCTHIKEHUS KOMIIETEHIINU

[Tnanupyemble pe3yabTaThl
0o0ydeHus 10 TUCIUTLINHE,
XapaKTePU3YIOIIUE ITAITbI
dbopmupoBanus
KOMIIETEHIINI

pemieHus 3amad  npodeccuo-
HAJIBHOM JeITeIbHOCTH

Taluu
OIIK-4-B-2 Hcnons3yeT mporpaMMHbIC
CpeACTBa KOMIBIOTEPHOH TpaduKu NpU
MOJTOTOBKE U PEIaKTUPOBAHUU dJIEKTpUYE-
CKHX CXEM

OIIK-4-B-3 Hcmonb3yeT COBpEMEHHBIC
CPEJICTBA KOMIIBIOTEPHOTO MOJEJIMPOBAHMUS
IpU pelIeHUH MPUKIAJHBIX 3a/1a4 B o0ja-
CTH 3JIEKTPOHUKH

uHpOpMaLny;

— uH(}OpPMaLMOHHBIE TEXHO-
Joruu o0pabOTKH, XpaHEHUS
U TpelCcTaBiIeHUs HHPOpMa-
1My B TpedyeMomM dopmare;
OCHOBBI  KOMIIBIOTEPHOTO
MOJICTTUPOBAHUS B DIIEKTPO-
HUKE.

Ymersn:

IpeICTaBIsITh UHMOpMa-
1o B TpedyemMom dopmare ¢
MOMOIIBI0 TEXHUYECKUX U
IPOrPaMMHBIX CPEACTB KOM-
MBIOTEPHBIX TEXHOJIOTHUH;
UCIIONIb30BaTh MPOrPaMM-
HBIE CPEJCTBA KOMIIBIOTEP-
HOTO MOJCIUPOBAHUS TIPU
pelieHun 3agad B o0jactu
AIEKTPOHUKH.

Baaners:

IPOrPaMMHBIMH cpen-
CTBaMH ]ISl TIOATOTOBKH TEK-
CTOBBIX JOKYMEHTOB C Yy4e-
TOM TpeOOBaHUI HOpPMaTHB-
HOM JOKYMEHTAIUU;
IPOrPaMMHBIMH cpen-
CTBAaMHU KOMIIBIOTEPHOHN Tpa-
(GUKHA I TIOJTOTOBKU H Pe-

JAKTUPOBAHUSI CXEM DJIEK-
TPUYECKUX IENeH.

OIIK-5 CnocoGen paszpabatsl-|OIIK-5-B-1 PaspabarbiBaeT anropuTmbl | 3HATH:

BaTh AITOPUTMBI M KOMIIBIO-|PENICHHMs IPHMKIAJAHBIX 3aJa4 B OOJACTH |— OCHOBBLI aAITOPHUTMH3ALMH

TEPHBIE NPOTPAMMBbI, IPUTOJ-|3JIEKTPOHUKU C IIOMOULIBIO KOMIBIOTEPHBIX | BRIYMCIMTENBLHBIX  MPOIIEC-

HBIE I TPAKTUYECKOTO TPHU-|CPENICTB COB;

MEHEHUS OIIK-5-B-2 IlpumeHsieT HaBBIKM MPOTPaAM-|— OCHOBBI IPOrPaMMHPOBa-
MHPOBAHUS HA A3BIKC BBICOKOI'O YPOBHA IIPU |HUS Ha A3BIKE BBICOKOTO
pelieHny TpohecCHOHATBHBIX 3a7a4 YPOBHS.

YMeTh:

MPEJICTaBISITh AITOPUTMBI
pelIeHNs TPUKIATHBIX 3a/1a4
B 00JacTh DJJIEKTPOHUKH C
TIOMOIIIBIO rpaduyecKkux
CPEIICTB W CPEACTB S3bIKa
POrPaMMHUPOBAHUS.
Baanersn:

HABBIKAMHU  ITOPUTMHU3A-
MU U TPOrpaMMHUPOBAHUS
Ha SA3BIKE BBICOKOTI'O YPOBH:A
3ama4 B obmactu npodeccuo-
HAJILHOU JEATEIbHOCTH.




4 CTpyKTYypa U coJepKaHue JUCUUIIIHHbI

4.1 CTpyKTypa IMCHUATINHBI

OO6m1as TpyA0EMKOCTh JUCHUILUIUHBI cocTaBisieT 10 3aueTHbiX equuul (360 akageMUYeCcKUX 4acoB).

TpynoeMKoCTb,
Bun paboter aKaJIeMUYECKHUX YacOB
2 ceMecTp 3 cemecTp 4 cemectp BCETO
OO0mas Tpy10éMKOCTh 108 108 144 360
KonrakTHasi pa6ora: 50,25 51,5 53 154,75
Jlexuum (JI) 18 18 18 o4
[Tpaxtrueckue 3ansatus (I113) 16 16 16 48
Jlaboparopusie padoTsl (JIP) 16 16 16 48
Koncynbranun 1 1
NunuBuayanpHas paboTa 1 MHHOBAIMOHHBIC 1 15 2,5
(OpMBI YIEOHBIX 3aHATUI
ITpomexyTouHas aTTectanus (3a4eT, SK3aMeH) 0,25 0,5 0,5 1,25
CamocrosiTesibHAs padoTa: 57,75 56,5 91 205,25
- BeIoJTHEHUe KypcoBoro npoekra (KII); +
- BBIIIOJIHEHUE KypcoBoi pabots! (KP); +
- CaMOCTOATENIbHOE U3yueHue pasnaenos P2, P6,
4acTUYHO paszfenoB P3, P4;
- CaMOTMOJr0TOBKa (MpopaboTKa U MOBTOPEHHE
JIEKIIMOHHOTO MaTepuaia U MaTepuaia yaeOHH-
KOB M y4eOHBIX MOCOOMIi; MOATOTOBKA K J1a00-
paTopHBIM paboTaM; MOATOTOBKA K IPAKTHYE-
CKHM 3aHSTHSM)
Buj nToroBoro KOHTpoJIst 3ayer 3ayeT IK3aMeH
Pazensr qUCIMIUTNHEL, U3ydaeMbIe B 2 ceMecTpe
KomnmnuaecTBo yacos
Ne HaumeHnoBanue pa3aenon ayAutopras BHeay/I.
paszzena BCETO abota
T 113 | 1P pabora
1 HNudopmarninonnsie TexHoNoruu. OCHOBHbBIE TIOHS- 8 4 - - 4
TS
2 [TporpammMHBIe cpencTBa 00OpabOTKU M IpEICTaB- 10 - 4 - 6
JeHus B TpedyeMoM popmare nHdpopmanuu
3 [TporpaMMHBIE CcpencTBa KOMIIBIOTEPHOTO MOJIE- 90 14 | 12 | 16 48
JUPOBAHUS DJIEMEHTOB, YCTPOUCTB M (PH3UIECCKIX
IPOIIECCOB B AIEKTPOHUKE
Wroro: 108 18 | 16 | 16 58
Pazensl quCHUIUTUHBL, U3yd4aeMble B 3 ceMecTpe
KommuaecTBo yacos
Ne HaumenoBanwue pa3aenon ayAutopras BHEay/I.
paszznena BCETo abota
T 113 | 1P pabora
4 Hcnonb3oBanue TaONMMYHBIX TMPOLECCOPOB B HH- 30 4 4 6 16
JKEHEPHBIX pacueTax
S) M HTEepakTUBHBIE CUCTEMbl aBTOMATHU3AllMM WHXKE- 47 8 |10 | 4 25




KonuyecTBo yacoB
Ne HawnmenoBaHue pa3aenos ayAuTopHad BHEayl.
paszena BCETO pabota
T 13 | P pabota
HEPHBIX PACUYETOB U MOJCITHPOBAHHUS
6 ['paduueckue cpenctBa A HPOSKTHPOBAHUS 15 - - 6 9
ANIEKTPUUECKUX CXEM
7 OCHOBBI QJITOPUTMHU3ALIMN U IPOTPAMMUPOBAHUS 16 6 2 - 8
Uroro: 108 18 | 16 | 16 58
Paznenbl mucuMIUIMHEL, U3ydaeMble B 4 ceMecTpe
KosmmyecTBo yacoB
Ne HanmenoBaHue pa3enos AyAHTOpHad BHEayl.
paznena BCETO pabora
T 113 | P pabora
8 CtpykTypHOE IporpammupoBanue Ha C++ 60 10 | 8 8 34
9 OOBbEKTHO-OPUEHTUPOBAHHOE TPOrPAMMUPOBAHNE 32 4 - 8 20
10 [IpoekTHpoBaHNE OKOHHBIX IPHIIOKEHUN B Cpejie 52 4 8 - 40
Microsoft Visual C++
Utoro: 144 18 | 16 | 16 94
Bcero: 360 54 | 48 | 48 210

4.2 Coaepxanme pa3iejioB IUCHUNIMHBI

Pa3znen 1 Undopmannonnbie TexHoorun. OCHOBHbIE IOHATHS

Ponb uHGOPMAIIMOHHBIX TEXHOJIOTMH B COBpPEeMEHHOM oOmecTBe. (OCHOBHBIE TOHSITHS U
ompenenenusi. CocraB WHGOPMAIMOHHBIX TEXHOJNOTHH M cucteM. Kiaccudukanus wuHOOpMAIOHHBIX
TeXHOJIoruil U cucreM. [Ipunuuns! u Mmerogonorus passurus UT.

Paznen 2 IlporpammHBble cpeiacTBa 00padoTKM M NpeicTaBjeHHst B TpedyemoM ¢opmare
uHpopmannu

TexcroBelii mponieccop MS Word: ocHOBHBIE BO3MOXKHOCTH IO CO3/aHUI0 M (OPMATUPOBAHHIO
JIOKyMeHTa, paboTa ¢ TabIMIlaMH, ITOCTPOEHHE AMarpaMM U IpadUKoOB, CO3JaHHE PUCYHKOB M (hOpMyl B
TEKCTOBOM JlIokyMeHTe. [Tporpammsl jutst co3aanus 1okymeHToB B (hopmate PDF. IIporpammel 11 nepeBoia
TEKCTa C OJJHOTO sA3bIKa Ha Apyroil. [IporpamMmsl A co3aaHUs apXUBHBIX KOMUHN (aiiioB.

Paznen 3 [IporpaMmMHbie cpecTBa KOMIIBIOTEPHOTO MOJAeJTUPOBAHUSA IJ1€MEHTOB, YCTPOHCTB U
(pu3uYecKNX NPOLECCOB B JICKTPOHUKE

OcHoOBHBIE CBEJEHUS O MOJENUpoBaHuMU B TexHuke. Kiaccudukauus moaenel, UCIOJIb3yeMbIX B
TexHuKe. OCHOBHBIE CBOMCTBA TeXHHUECKUX Mozenei. KommnbrorepHoe MonenupoBanue. ConepxaHue oc-
HOBHBIX 3TallOB KOMIBIOTEPHOTO MOJEIUPOBAHHUSL.

Marematunueckas cucreMa Mathcad: Ha3HadeHHe, OCHOBHbBIE BO3MOXXHOCTH, CIIOCOOBI BBOJA TaHHBIX
U BBIBOJA PE3YJIbTATOB BBIYMCIICHUM, PEIICHUE JMHEHHBIX YPAaBHEHUM M CHCTEM YPaBHEHHMH, pEIICHUE
middepeHIManbHbIX YpaBHEHHH, TPOrpaMMHUPOBaHUE, 0COOEHHOCTH CUMBOJIBHBIX BBIYMCIIEHUH, 00paboTKa
AKCIIEPUMEHTAJIbHBIX IaHHBIX.

[TporpammMa cxeMOTeXHHUYECKOTO MojienupoBanusi Multisim: Ha3HaueHue, nHTEpdelic moap3oBaTens,
OMOJIMOTEKH DIIEMEHTOB M TPUOOPOB, GyHKIMK POStProcessor u grapher, u3mMepeHust Ha MOCTOSHHOM TOKE,
aHaJIN3 SJIEKTPUYECKUX I1eTieil BO BpeMEHHOM M YaCTOTHOM 00JacTsX.

[IporpaMMa KOHEYHO-3JIEMEHTHOTO aHaju3a MarHUTHbIX nosied FEMM: oOume cBenenus o mpo-
rpamMme, OCHOBHBIE 3Talbl IOCTPOECHUS U pacueTa Mojeiu. Mcnonb3oBanue FEMM npu pacdyere MarHUTHBIX
CHCTEM JIEKTPUUYECKUX aIllapaToB.



Paznen 4 Ucnosib3oBaHne TAOJMYHBIX IPOLECCOPOB B MHKEHEPHBIX pacyeTax

Ta6mmunerit mporteccop MS Excel: HazHaueHne M OCHOBHBIE BO3MOXHOCTH, CTaHIAPTHBIC JICHCTBUS
B TpOTpamMMe, IOCTPOCHUE TUarpaMM U rpauKoB, PelIieHrne CUCTEM YpaBHEHHI, cTaTUCTUIeCKass 00paboT-
Ka JaHHBIX, 00pabO0TKa HKCIIEPUMEHTAIbHBIX TaHHBIX, BEIYUCICHNE TPOU3BOIHBIX U MHTETPAJIOB.

Paznen 5 MHHTepakTHBHBIE CHCTeMbl AaBTOMATH3allUM WH)KEHEPHBIX pacyeToB H
MO/1eJINPOBAHUS

Maremarnueckuii  maker Scilab: HasHauenue, wuHTepdeiic mosb30BaTeNA.  DIIEeMEHTApHbIC
MaTeMaTHYeCKue BBIpaKEHUs1 M nepeMeHHble B Scilab. Yucna B Belpaxkenusix Scilab. @ynkiuu B Scilab.
Pabora ¢ maccuBamu. @ynkiuu Scilab mis ananusa nenedd m cur"anoB. [IporpammupoBanmne B Scilab.
[Toctpoenue rpadukos. ['paduueckas HHTEpaKTUBHAS cpea Xcos.

[Iporpammubiii  komruieke «MonenmupoBanue B TexHuueckux ycrporctBax» ([IK  «MBTVY»):
Ha3HaueHHe, MHTepdelic moap3oBarens. JInHelika THIIOBBIX 0J10KOB. IlocTpoeHne CTpyKTYpHOI CXEMBI CHCTEMBI.
MopenupoBanue B cpene [IK «MBTVY». [Tapamerpudeckast ontumu3zanus cuctemsl B [TK «MBTVY».

Pa3nen 6 I'padpuueckue cpeacTBa s IPOEKTUPOBAHUSA JIEKTPHUYECKHX CXEM

OcHOBHBIE CBCACHUA O IMpOTrpaMMHBIX CPEACTBAX CO3JaHUA qepTenceI?I SJICKTPHUYCCKUX CXCM.
[Tporpammuas cpena aist co3panust ueptexein TINYCAD: untepdeiic 1 MEHIO POrpaMMbl, peIaKTHPOBAHUE
CYUIECTBYIOIIMX CUMBOJIOB U CO3JJaHHE HOBOM OMOJIMOTEKH CUMBOJIOB, CO3JJaHUE YEPTEkKa CXEMBI.

Pa3nes 7 OCHOBBI AJITOPUTMU3ANNH H TPOTPAMMHUPOBAHUS

Mertononorusi penieHus npukiaanbix 3aaa4d Ha [IK. [ToHsTue anroputma, CBOWMCTBA aJrOPUTMOB.
CriocoObl  3amucH  aNTOpPUTMOB. ba3oBbIE  AITOPUTMHYECKHE CTPYKTYPBI. SI3BIKM M CHCTEMBI
nporpammupoBanus. Cpema paspabotku mporpamm Microsoft Visual C++. Knaccudukaiuss MeTomoB
MIPOSKTHPOBAHMSI IIPOTPAMMHBIX MPOTYKTOB. TEXHOIOTHS CO3/IaHUS IPOTPAMMHBIX TIPOIYKTOB.

Pa3nen 8 CTpykrypHoe nporpammMupoBanue Ha C++

bazoBbie cpenctBa si3pika C++: andaBuT, MACHTU(UKATOPHI, MEPEMEHHbIE W KOHCTAHTHI, THUIIBI
JAHHBIX, OTNIEpallii U BBIPAXKEHHUS, OlepaTopbl. ba3oBble KOHCTPYKIMH CTPYKTYPHOI'O IPOIpPaMMHUPOBAHUSA:
orepaTopsl  ynpaBieHus. MoaylnbHOe — HporpaMMupoBaHue:  (GYHKIUH, yKa3aTelu, JUPEKTHBBI
npernpoiieccopa, o01acTb AecTBUS UeHTUUKATOpOB. [IporpaMmupoBaHue ¢ UCMOJIB30BAHUEM MAacCHBOB.
Pabota ¢ ¢aitnamu.

Paznen 9 O0beKTHO-OpHMEHTHPOBAHHOE IPOrPaMMHUPOBaHHe

Otanbl pa3pabOTKH MPOrpaMMHBIX IMPOJYKTOB C HCIOJIb30BAHUEM OOBEKTHO-OPHUEHTUPOBAHHOTO
nporpaMMmupoBanus. WHKancymsuus, HacienoBaHue, nonuMoppusM. OObekTsl U kinacchl. [1laGmoHs
KJIaCCOB. YIIPaBICHHUE AOCTYIIOM K 3JIeMeHTaM kiacca. Kinace kommiekcHbix uucen B C++.

Paznen 10 [IpoexkTHpoBaHHe OKOHHBIX MPUJIOKeHUH B cpeae Microsoft Visual C++

Hauano paGoTsl HaJa MPOEKTOM OKOHHOTO MPHJIOXKEHHUsS. KOMIOHEHTHI cpebl MpOorpaMMHUpPOBaHMS
Microsoft Visual C++: xmace Form, ausaiiaep Gpopm, KOHTEKCTHOE MeHIO (popmbl. CBolicTBa (OPMBI, COOBI-
tus popMmel, MeTobl popmbl. KoMmoHeHThI, co3atomme nuTepdeinc Mex Iy 1mojib30BaTesIeM U MPUI0KEeHH-
em. Coznanue popmbl. BeiBog pesynbTaTa BerunciaeHuil B popme. PucoBanue rpadukos B Gpopme. Opranu-
3anus paboThl C MHOKECTBOM (POPM.

4.3 JlaGopaTopHble padoThI

Neo JIP Ne HaumenoBanne nabopatopHbIx padboT Kor-s0
paszzuena 9acoB
1 3 Pemenue anreOpandeckux u auddepeHnaIbHbIX YpaBHEHUH U CH- 4
CTeM ypaBHEHHUIl B MaTemaTnieckoi cucteme Mathcad
2 3 HccnenoBanre BO3MOXHOCTEH MatemaTiueckoi crucrembl Mathcad mo 6
PEIICHHUIO MPUKJIAHBIX 337124 SJICKTPOHUKH
3 3 MonenupoBanue (U3HUYECKUX TPOIECCOB B IEKTPUUYCCKUX IETIAX C 6
nomoinkro Multisim




No JIP Ne HaumenoBanne nabopatopHbIXx padboT Koz-0
paszzuena 4acoB
4 4 HccnenoBanme BO3MOKHOCTEH Tabmuanoro mporeccopa MS Excel mo 6
PENICHUIO IPUKJIAJHBIX 3a]1a4 AJICKTPOHUKH
5 5 MopenupoBaHue AIEKTPOHHBIX YCTPOMCTB B Cpell XCOS. 4
6 6 IIporpaMMHBbIe cpencTBa AJIsl BHIIOJHEHUS YEPTEKEN CXEM DIIEKTpUUE- 6
CKHUX ILIeNen
7 8 [IporpammupoBanue pa3BETBISIONIMXCS aJTOPUTMOB 4
8 8 Pa6ora ¢ maccuBamu 4
9 9 OcBoeHune 31eMEHTOB 00BEKTHO-OPHUEHTUPOBAHHOT'O MMPOTPaMMHUPOBa- 4
HUS
10 9 Hcnonp30BaHne KOMIUIEKCHBIX YMCEI B MporpamMmme Ha C++ 4
Uroro: 48
4.4 llpakTuyecKkue 3aHATHS (CEMUHAPBHI)
Ne 3ansTus Ne Tema Koxr-s0
paszziena 4acoB
1 2 [IporpamMmMHBbIe cpeacTBa it pabOTHI ¢ (aiinamu 4
2 3 Pemenne mpocTeidmux 3amad U BBIBOJ pE3yJbTaTa B MaTeMaTHue- 4
ckoii cucteme Mathcad
3 3 O0paboTKa SKCIIEpUMEHTATIBHBIX JaHHBIX B cucteme Mathcad 4
4 3 MojenupoBaHue MarHUTHBIX IeTen 4
) 4 Cratuctuyeckas 00paboTKa JaHHBIX B TaOIMYHOM mporieccope MS 4
Excel
6 5 Pemenne npukimagHblX 3a4ad C MCIOJIb30BAaHUEM IPOTrPaMMHOMN 6
cpenbl Scilab
7 5) OcBoenue nporpaMMHoro komrmiekca «MBTVY » 4
8 7 OcBoenue cpenpl nporpammupoBanust Microsoft Visual C++ 2
9 8 ITporpaMMupoBaHue TMHEUHBIX aJITOPUTMOB 4
10 8 [TporpaMMupoBaHye MUKIMYECKUX AITOPHUTMOB 4
11 10 Co3nanrie oKoHHOTO Tipritokenus B cpeae Microsoft Visual C++ 8
Wroro: 48

4.5 KypcoBoii npoekr (4 cemectp)

C uenpio GopMHUpOBaHUS y 00YUJAIOIINXCSl HABBIKOB aITOPUTMH3AINHI M IPOTPAMMHUPOBAHUS Ha SI3bIKE
BBICOKOTO YPOBHS 3aJady B 00JaCTH MPO(ECcCHOHATBHON AEATeNbHOCTH B YETBEPTOM ceMecTpe OoOydyeHus
BBITIONTHSIETCSI KYpcOBOM TpoekT Ha Temy: «lIpoekTnpoBanume OKOHHOTO mpmioxeHuss Ha Ct++» (1o
BapHUaHTaM).

4.6 KypcoBas padora (3 cemecTp)

C uensio opMupoBaHHs y OOYYAIOIIMXCS CIIOCOOHOCTH NPUMEHSTh INPOTpaMMHBIE CPEICTBa
00paboTKK W mpeacTaBieHUss MHGopMauuu B TpedyeMoM ¢opMmaTe NpHU pEHIeHUH NPUKIAJAHBIX 337ad B
obsacTi MpoeCCHOHATBLHON EATETLHOCTH B TPEThEM ceMecTpe 0OydeHUs BHIMOIHIETCS KypcoBas paboTa
Ha TeMy: «Pa3paboTka KOMIUIEKCHOTO JOKYMEHTa C MOMOUIbI0 O(PHCHBIX MHTETPUPOBAHHBIX MMPOTPAMMHBIX

cpeAcTB» (110 BapHaHTaM).




5 Y4yeOHO-MeTOAMYECKOE 00ecTIeUeHHe TUCITHIIINHBI
5.1 OcHoBHas auTEpaTypa

5.1.1 CunpBamko, C. A. IlporpaMMHBIE CpelCcTBa KOMIIBIOTEPHOI'O MOJEIUPOBAHUS AJIEMEHTOB U
YCTPOMCTB 2JIEKTPOHUKH : yueOHOEe MocoOue AJis CTYACHTOB, 00YyUYaIOIUXCsl M0 MPOrpaMMaM BBICILIETO MPo-
(deccruoHanbHOTO0 00pa3oBaHus MO HampasieHuto moAroToBkU 210100.62 DinekTpoHUKA U HAHOSJIEKTPOHUKA
/ C. A. CunbBamiko, C. C. ®posioB; M-Bo o6pa3oBanus 1 Hayku Poc. @enepannu, denep. roc. 610KeT. 00-
pas3oBar. yupexJaeHue BbIcHL Tpod. oOpasoBanus «OpeHOypr. roc. yH-T», Kad. mpoM. sneKTpOHUKH U HH-
dbopm.-u3mep. Texuuku. — Operoypr : Yuusepcurert, 2014. — 170 c. — ISBN 978-5-4417-0454-0.

5.1.2 CunpBamixko, C. A. MHpOpMaLIMOHHBIE TEXHOJIOTUHU B JIEKTPOHUKE, PAAHMOTEXHUKE U CHCTEMax
CBSI3M [DIIEKTPOHHBIN pecypc] : yuyeOHO-MeTo[. mocobue Juisi oOydaromuxcsi mo oOpa3zoBaTelIbHBIM MPO-
rpamMMaM BBICIIETO 00Opa3zoBaHMs 1o HarpasiieHUsM 1noarotoBkd 11.03.02 MHpokoMMYHUKAIIMOHHBIE TEX-
HoJioruM U cuctembl cBs3u, 11.03.03 KoHcTpyupoBaHue W TEXHOJIOTHS JIEKTPOHHBIX cpeactB u 11.03.04
OnexTponuka u HaHodnekTponuka / C. A. CunbpBamko; M-Bo Hayku u BbIcHI. oOpa3oBanus Poc. denepa-
nuu, denep. roc. OrKET. 0Opa3oBaT. yUpeKJAeHHUE BhICII. oOpasoBaHus «OpeHOypr. roc. yH-T», Kad.
MPOM. 3JIEKTPOHUKH U WH(POPM.-U3MEpP. TEXHUKU. — DIEKTPOH. TekcToBble naH. (1 daitm: 57126 K6). —
Openbypr : OI'Y, 2019. — 265 ¢. — 3ara. ¢ TuT. 3kpana. — Adobe Acrobat Reader 6.0. — ISBN 978-5-7410-
2399-0.

5.1.3 CunsbBamiko, C. A. OCHOBBI IPOrPaMMHUPOBAHUS MUKPOKOHTPOIIIEpoB Ha C++ [DIEeKTPOHHBIH
pecypc] : yueOH. nmocobue ajisi 00y4aromuxcs Mo o0pa3oBaTeIbHBIM ITPOrpaMMaM BBICILIET0 00pa30BaHUs 110
HanpasieHussM noarotosku 11.03.02 MuboxkoMMyHUKAIIMOHHBIE TEXHOJIOTUU M cUCTeMbl cBsi3u, 11.03.03
KonctpyupoBanue u TeXHOJIOTHS AIIeKTPOHHBIX cpencTB u 11.03.04 DnexTponnka u HaHodmekTpoHuka / C.
A. CunbBamko; M-Bo Hayku U Bbicul. oOpazoBanusi Poc. denepanuu, denep. roc. OromxeT. 0OpazoBar.
yUpeACHHE BbICII. oOpa3zoBanus «OpeHOypr. roc. yH-T». — DIEKTpOH. TeKcToBble naH. (1 daitm: 22049
K6). — Openbypr : OI'Y, 2019. — 126 c. — 3aru. ¢ tuT. 3kpana. — Adobe Acrobat Reader 6.0. — ISBN 978-5-
7410-2398-3.

5.2 JlonoiHuTE IbHAS JINTEPATypa

5.2.1 la6apmmnua, 1. C. KomnbsioTepHble TEXHOJIOTUHU B prudopocTpoeHun : yuedbnuk / U. C. Illa-
6apmuHa, E. B. Kopoxosa, B. B. Kopoxos. — Poctos-Ha-/lony : KOxHbI denepanbHblil yHUBepcuTeT, 2016.
— Yacrs 1. — 272 ¢ : cxem., w1 — Pexum gocrynma: mno moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=493309 (nata oopamenus: 23.02.2022). — bubauorp. B KH. —
ISBN 978-5-9275-2015-2. — TekcT : 37IeKTPOHHBIH.

5.2.2 TlaBnosckasd, T. A. C/C++. [IporpamMmmupoBaHue Ha 3bIKE BBICOKOT'O YPOBHS : JJIi MAaruCTPOB U
0akaaBpoB : Y4eOHUK JJIsl CTY/IEHTOB BBICIINX Y4E€OHBIX 3aBEeI€HUMN, 00Y4aIOMUXCS 110 HAIPABIEHUIO 101~
TOTOBKHU JIMTIJIOMHUPOBAHHBIX crienuainctoB «MHpopmaruka un nHbopMarnmonnas texuuka» / T. A. [1aBnos-
ckas. — Cankr-IletepOypr : ITutep, 2013. — 461 c. — (YueOnuk it By30B. CTaHIapT TPETHETO MTOKOJICHUS).
— ISBN 978-5-496-00031-4.

5.2.3 CunpBamiko, C. A. OO0BEKTHO-OPHUEHTUPOBAHHOE TTPOTPaMMHUPOBAHUE [ DICKTPOHHBIN pecypc] :
METOAMYECKHE YKa3aHUs K KypCOBOMY IMPOEKTHPOBAHHUIO JJIsI O0YYarolUUXcs Mo 0Opa3oBaTeNbHBIM IPO-
rpaMmam BBICIIETO 0Opa3oBaHUs 10 HarpaieHusM moArotoBku 11.03.02 MHbOKOMMYHUKAIIMOHHBIE TEX-
HOJIOTUU U cucTeMbl cBsA3H, 11.03.03 KoncTpynpoBaHue M TEXHOJIOTHs NIEKTPOHHBIX cpenacts u 11.03.04
OnexTpoHuka u HaHodnekTponuka / C. A. CunbBaiko; M-Bo o6pa3oBanus u Hayku Poc. @enepanuu, De-
7ep. roc. 01 KeT. 00pa3oBar. yupexaeHue Boicil. oOpasoBanus «OpeHOypr. roc. yH-T», Kad. mpom. anek-
TPOHUKU B UHPOPM.-U3MEP. TEXHUKHU. — DIEKTPOH. TeKcTOBbIe AaH. (1 daitn: 0.77 M6). — Openbypr : OI'Y,
2017. — 28 c. — 3aru. ¢ Tut. skpana. — Adobe Acrobat Reader 6.0.

5.2.4 CumpBamiko, C. A. Pa3paboTka KOMIUIEKCHOTO JOKYMEHTa C IMOMOIIBI0 O(UCHBIX HHTETPHPO-
BaHHBIX MPOTPAMMHBIX CPEJCTB [DNEKTPOHHBINA pecypc]| : METOIMYeCKUe YKa3aHUsl K KypcoBoi pabote Juis
CTYJIEHTOB, 00YYaIOIIUXCS 11O MPOTpaMMaM BBICIIIETO 00pa30BaHMs MO HampaBiaeHUsIM moarotoBku 11.03.02
NuboxoMMyHUKAIIMOHHBIE TEXHOIOTUHU U cucTeMbl cBsi3u, 11.03.03 KoHncTpyupoBanue u TeXHOJIOTHUS AJIECK-
TpoHHBIX cpeacTB U 11.03.04 Dnexrponnka u HaHodnekTponuka / C. A. CunbBamiko; M-Bo oOpa3zoBaHus 1
Hayku Poc. @eneparnuun, @enep. roc. OI0pKET. 00pa3oBar. yupekIeHHue BBICII. oOpa3oBaHus «OpeHOypr.
roc. yH-T», Kad. mpom. a1eKTpoHUKH 1 HHPOPM.-U3MEPHUT. TEXHUKHU. — DJIEKTPOH. TEKCTOBBIE AaH. (1 ¢aiin:
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0.64 M6). — OpenoOypr : OI'Y, 2016. — 28 ¢. — 3aru. ¢ Tut. 3kpana. — Adobe Acrobat Reader 6.0.

5.2.5 CunpBamko, C. A. MHbOpMaIIMOHHBIE TEXHOJIOTHH B JIEKTPOHUKE [DIEKTPOHHBIN pecypc] :
METO/I. yKa3aHUsl I 00YJaroIIMXCs 10 00pa30BaTeIbHBIM MMPOTPAMMaM BBICIIIETO 0OPa30BaHMsI IO HAMIPAB-
nenusM noarotoBku 11.03.02 MHpokoMMyHHKAaIIMOHHBIE TEXHOJOTUHM M cUcTeMbl cBs3H, 11.03.03 Kon-
CTpYHpPOBAaHHE U TEXHOJOTHs 3IeKTPOHHBIX cpenctB u 11.03.04 DnexTponuka n HaHnosnekTporuka / C. A.
CuibBamko; M-Bo Hayku M BbIciI. oOpa3oBanus Poc. denepanuu, @enep. roc. 01 KeT. 0Opa3oBar. yupe-
’KJeHue BbICIIL. o0pazoBaHus «OpeHOypr. roc. yH-T», Kad. mpom. 31eKTpOHUKH U UHPOPM.-U3M. TEXHUKH. —
OnekTpoH. TekcToBbie AaH. (1 daitr: 0.58 M6). — Openbypr : OI'Y, 2020. — 39 c. — 3ari. ¢ TUT. dKpaHa. —
Adobe Acrobat Reader 6.0.

5.2.6 CunpBamiko, C. A. UndopmanoHHbIe TEXHOJIOTHH B AIEKTPOHUKE, PAIMOTEXHUKE U CUCTEMaxX
CBSI3U [DNEKTPOHHBIN pecypc]| : METOH. yKa3zaHHs Ui oO0ydaroluxcs Mo 00pa3oBaTelbHBIM MpOrpaMMam
BBICITIIETO 00pa3oBaHus 1O HarpasiaeHusM moarotoBku 11.03.02 MHbOKOMMYHUKAIIMOHHBIE TEXHOJIOTHH U
cuctemsl cBsizH, 11.03.03 KoncrpyupoBanue u TexHosorus 31ekTpoHHbIX cpeacTs U 11.03.04 DnexTponuka
u Ha”HodanekTpoHuka / C. A. CunbBaniko; M-Bo Hayku U BbIcil. oOpa3oBanust Poc. ®eneparnuu, denep. roc.
Oro/KeT. 00pa3oBaT. yupexaeHue Beicil. oopa3zoBanus «OpeHOypr. roc. yH-T», Kad. mpom. s3IeKTpOHUKH U
WH(POPM.-U3M. TEXHUKH. — DIEKTPOH. TeKCTOBBIC JaH. (1 daitn: 0.58 M06). — OpenoOypr : OI'Y, 2020. — 39 c.
— 3arJ. ¢ Tut. 3kpana. — Adobe Acrobat Reader 6.0.

5.2.7 CunbBamko, C. A. Ilpaktukym mo nporpammupoBanuio Ha C++ [DneKTpoHHBI pecypce] :
METOJI. yKa3zaHus M oOyyaroumxcs 10 oOpa3oBaTeIbHbIM MpOrpaMmaM BBICIIErO OOpa3oBaHMs 11O
HanpasieHussM noarotoBku 11.03.02 MuboxoMMyHUKAIIMOHHBIE TEXHOJIOTUU M cUCTeMbl cBs3u, 11.03.03
KonctpyupoBanue u TeXHOJIOTHS AIIeKTPOHHBIX cpencTB U 11.03.04 DnexTponnka u HaHodnmekTpoHuka / C.
A. CunpBamiko; M-Bo Hayku u Beicil. oOpazoBanusi Poc. denepanuu, denep. roc. OwokeT. 00pazoBar.
yupexxaeHue Beicil. obpasoBanus «OpeHOypr. roc. yH-T», Kad. mpom. 31eKTpoHUKH U UHPOPM.-U3MED.
TEXHHUKH. - DNEeKTPOH. TekcToBble AaH. (1 daitn: 0.40 M6). - Openlypr : OI'Y, 2019. - 32 c. - 3ary. ¢ TUT.
skpana. -Adobe Acrobat Reader 6.0.

5.3 llepuoanueckue u3gaHusi

5.3.1 BecTHUK KOMITBIOTEPHBIX ¥ HH(POPMAIIMOHHBIX TEXHOJIOTHIA.
5.3.2 Un¢popMaliMoHHbIE TEXHOJIOTHH.
5.3.3 npopManimoHHbIE TEXHOJIOTUHU B IPOEKTUPOBAHUU U MIPOU3BOJICTBE.

5.4 UuTepHeT-pecypcesbl

5.4.1 http://window.edu.ru/window/catalog: Eauroe okHO A0CTyIa K 00pa3oBaTeIbHBIM pecypcam.

5.4.2 https://www.coursera.org/specializations/it-fundamentals-cybersecurity — «Coursera», MOOK:
«IT Fundamentals for Cybersecurity».

5.4.3 http://citforum.ru/ — mopran aHanUTHYECKUX W HAy4YHBIX cTaTell B 001acTH MH(OPMAIMOHHBIX
TEXHOJIOTHH.

5.4.4 http://rsdn.org/ — caiit Poccmiickoii cerm paspaborumkoB [1O, comepxuT cratbu IO
COBPEMEHHBIM CPEJICTBAM IPOrPaMMHUPOBAHUSI.

5.5 IIporpammHoe obecmnedyeHue, NMpodecCHOHATbHBbIC 0a3bl JAaHHBIX W HMHG(OPMAIHMOHHBIE
ClIpaBOYHbLIC CHCTEMbI

5.5.1 Oneparnonnas cucrema Microsoft Windows.

5.5.2 INaket HactoapHbIX mpuaoxkeruit Microsoft Office (Word, Excel, PowerPoint).

5.5.3 EasyEDA — GecruiatHast Kpocc-TulaTOpMeHHasi BeO-OpHEHTUPOBAHHAS Cpela aBTOMATHU3aIIH
MPOEKTUPOBaHMUST  dNeKTpoHUKH. Paszpaborumku: wmon X., DOpuk K. Pexum  gocryna:
https://easyeda.com/ru.

5.5.4 NHTerpupoBaHHasl CUCTEMa PEIICHUS MAaTEMAaTHYECKUX, NHKEHEPHO-TEXHUYECKUX U HAYyYHBIX
3agau PTC MathCAD 14.0 - English.

5.5.5 Cucrema pazpabotku mporpaMmmHaoro ooecneuennst Microsoft Visual Studio 2010 Express.

5.5.6 7-Zip tekymeit Bepcun. CBoOOIHBIN (haiinoBeiii apxuBarop. Pazpaborunk: Urops IlaBnos. Pe-
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https://easyeda.com/ru

)uM goctyna: http://www.7-zip.org/.

5.5.7 Scilab. TTakeT mpuKIaIHBIX MaTeMaTUYECKUX MPOTPAMM, MPEAOCTABIISIONINN OTKPBITOE OKpPY-
KEHUE Ul MHKCHEPHBIX (TEXHUYECKUX) U HayuyHBIX pacdyeToB. Pazpaborumk: kommanus Scilab Enterprises.
Pexxum moctyma: http://www.scilab.org/.

5.5.8 TinyCAD Ttekymieit Bepcuu. [Iporpammuas cpena Juisi IPOCKTHPOBAHUS JCKTPOHHBIX CXCM.
CB000/IHO pacmpocTpaHsieMblii COPT C OTKPBITHIM UCXOTHBIM K0/10M. Pazpabotumnk: kommanus SourceForge.
Pexxum nocryma: http://tinycad.sourceforge.net/.

5.5.9 FEMM. TlporpaMma KOHEYHO-AJIEMEHTHOTO aHAJIM3a MAarHUTHBIX ToJiel. PacrpocTpansercs B
pamkax nunen3un Aladdin Free Public. Paspaborunk: David Meeker (USA, Massachusetts, Waltham). Pe-
*uM goctyna: http://www.femm.info.

5.5.10 SCOPUS [Daektponnsiii pecypc] : pedepatuBHas 0a3a naHHbIX / kommnaHus Elsevier. —
Pexxum moctyma: https://www.scopus.com/, B mokanbshoi cetr OI'Y.

6 MaTepnaﬂbno-TexnnquRoe obecrneyeHue AUCHHUIIIMHBI

Y4eOHble ayIUTOpUU IS MPOBEACHUS 3aHITUNA JIEKIMOHHOIO THUIA, KypCOBOI'O MPOECKTHPOBAHMUS,
JUISL TIPOBEACHUS TPYIIIOBBIX U MHAWBUAYAIBHBIX KOHCYJIbTAlUH, TEKYILETO KOHTPOJI U MPOMEKYTOUHOU
aTTeCTalUU.

AynuTOpUN OCHAIIEHbI KOMIUIEKTAMHU YYEHUYECKOW MeOenH, TEXHHYECKUMH CPEICTBAMU O0yUYeHus,
CITy>KalllUMU JJIsl IPEICTaBIeHUs yueOHoM nHpopMauu 60JIbIION ayAUTOPHH.

Jnis mpoBeneHus NMPAaKTUYECKUX W JIAOOPATOPHBIX 3aHSATHH HUCIONb3YyeTcs ydeOHas Jaboparopus
kadenpsl [IDUMUT, ocHamieHHas mepcoOHATbHBIMU KOMIBIOTEPAMH, MOAKIIOYCHHBIME K ceTh «HTepHeT», C
KOMIUIEKTOM IIPOrPaMMHOT0 00O€CIeueHusl B COOTBETCTBHH C II. 5.5.

[TomemeHust 1jis caMOCTOSATENbHON PabOThl 00yUYaIOIUXCSl OCHAIIEHBI KOMIIBIOTEPHON TEXHUKOM,
NOJKIIOYeHHOW K ceth «MHTepHeT», ¢ olecrieueHHEM JOCTyNma B AIIEKTPOHHYIO HWH(POPMAIMOHHO-
obpazoBatenbHyto cpeny OI'Y.
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