MUWHHUCTEPCTBO HAYKH Y BBICHIEI'O OBPA3OBAHMS POCCUMCKOM ®EJEPAIIIN
®denepaiabHOE TOCYIaPCTBEHHOE OI0)KeTHOE 00pa3oBaTeIbHOE YUpeKIeHHe BbICIIEro 00pa3oBaHus

«TOMCKHU TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCVP)

HETYDYBR |\ o 1o v
5 ¥ UNIVERSITY TpopekTop Mo yue6Hoi paboTe
[oEyseHT NOGN MCaMH INEKTPOHHOE NOENPCED
Copredumrar: all19608 cdf-4455-b54e-523511Tc1B5c

Baagenew: Cenqenko MNapen Bacwasenns

Heacraurensd: ¢ 17.09 2019 no 16,08, 2024

PABOYAS [TPOTPAMMA JJUCHUIIJIMHBI

NMHP®OPMATHUKA U TEXHOJIOI'MHU TIPUKJIATHOI'O ITPOTPAMMUPOBAHUA
PAINODJIEKTPOHHBIX CPEACTB

YpoBeHb 00pa3zoBaHus: BbiclIee 00pa3oBaHue - CENHAJINTET

Hamnpasnenue moarotoBku / cnenuainbHOCTh: 25.05.03 Texnnyeckas IKCNJIyaTalus TPAHCIIOPTHOTO
paauoo6opyaoBaHus

Hampasnennocts (mpoduiip) / cnenuanu3amnus: TeXxHHYecKasi IKCIUIyaTalus Pajano03J1eKTPOHHOTO
o0opyaoBaHMs a3PONOPTOB M BO3AYLIHBIX Tpacc

dopma 00yUueHUS: OUHASA

@axynpreT: Pagnokoncrpykropekuii pakyiabrer (PK®)

Kadenpa: Kadenpa koncrpynpoBanus u npousBoactrsa paguoannapatypsl (KUIIP)

Kypc: 1,2

Cemectp: 1,2,3

VY4eOnsiii man Hadopa 2021 roga
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JIeKIIMOHHBIE 3aHATHS 18 18 18 54 4acoB
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(BKJTIFOUAs MPOMEXKYTOUHYIO aTTECTALUIO) 3 3 4 10 3.€.
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3ader ¢ OIleHKOM 2
DK3aMeH 3
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Tomck
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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. lath cTyaeHTaM JOCTAaTOYHO IOJHOE M CTPOrO€ IPEACTABICHUE O COBPEMEHHBIX S3BIKAX
nporpaMmMupoBanus (Ha mpumepe A3bIkoB C/C++), anropuTMax HOpOrpaMMUpPOBAHMs, dTamax
MIPOEKTUPOBAHUSA, pa3pabOTKH, W OTIAIKU MPOTPAMMHOTO MPOIYKTa IS MOJIb30BaTEINCH.

1.2. 3agauy AUCHUILIUHBI

1. monydyeHue NMpakTUUECKUX HABBIKOB MporpammupoBaHus Ha a3bike C/C++ U ocBoeHHE
TEXHOJIOTMH NIPOTrPaMMHPOBAHUS B COOTBETCTBYIOLIEH cpezie pa3paboTKu.
2. OCBOEHME METOJIOB TECTUPOBAHUS U OTJIAJKU pa3padaThIBA€MbIX MPHIOKEHUH.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumiunasl (Moayn).
Yactp O61oka quctuiuind: O0s3aTebHast 4acTh.

Monynb aucuumuine: Moysib yKpYIHEHHOM IpyIbl CIEMUANbHOCTEN U HampaBieHui (general

hard skills — GHS).

Nuanexc nucourumnael: 51.0.02.04.
PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX

TEXHOJIOTHUH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ no JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBetcTBUU ¢ ®I'OC BO 1 0cHOBHOI 00pa3oBaTeabHOM MporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHnu 1 HHAUKATOPBI UX JOCTHIKEHUS

Komnerenius

Nupukatopel 10CTHXKEHUS
KOMIIETEHIINU

[Inanupyemsie pe3ynbTaThl 00yUeHUs 110
JUACLUIUTMHE

yHHBepcaJIbeIe KOMIIETCHIIUN

Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN

OIIK-3. Cnocoben
MMOHUMATh ITPUHITUTIBI
paboThI COBPEMEHHBIX
nH(})OpPMaAITMOHHBIX
TEXHOJIOTHH U
HCIIOJIL30BATh UX IS
penieHus 3a1a4y
npodecCuoHaIbHON
eSTEIbHOCTH

OIIK-3.1. 3HaeT npuemsl,
CrocoObl U METOIBI
MPUMEHEHUS
BBIUHCIUTENbHON TEXHUKU
IIPY BBITIOJITHEHUH (PYHKIIMH
cbopa, XpaHeHust, 00pabOTKH,
nepesayy U UCIOJIb30BaHUs
JTAHHBIX

3HaeT METO/IbI U CIIOCOOBI IIPUMEHEHUS
BBIUUCIIUTEIILHOW TEXHUKH JUTs cOOpa,
XpaHEeHH U 00pabOoTKH HHPOPMALIUH.

OIIK-3.2. Ymeer paboTath ¢
uH(opManueit B r1o0anbHbIX
KOMITBIOTEPHBIX CETSIX

Ymeer 00pabaThIBaTh HH(OPMALIHIO
MOJIYYCHHYIO U3 FJIO62UIBHLIX KOMIIBIOTCPHBIX
CeTen.

OIIK-3.3. Braneer
MPaKTUYECKUMH HaBbIKAMU
perieHus 3a1a4y
npodecCuoHAIbHON
JIESITEIbHOCTH C
HCIIOJIb30BaHUEM
MH(GOPMaLMOHHBIX
TEXHOJIOTHI1

BnagleeT MPAKTUYCCKUMHU HABbBIKAMU B
MCIOJIb30BaHNU NH(POPMAIIMOHHBIX
TEXHOJIOT NI AJId pCIICHUA
poeCCHOHABHBIX 3a71a4.

IIpodeccuonanbHbIe KOMIIETEHIUH
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4. O0beM IMCUMIIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMHYeCKUX YacOB,
Bbl/JIeJIEHHBIX HA KOHTAKTHYIO0 pa0oTy o0y4aroiuxcsi ¢ npenojaasarejieM
1 HA CAMOCTOSITEJIbHYI0 Pa0oTy 00y4Yaromuxcs

OO61mas TpyA0eMKOCTh AUCHHUIUIHHBI cocTaBiseT 10 3aueTHbIx enunull, 360 akaqeMUIeCKIX 4acoB.

Pacnpenenenue Tpya0eMKOCTH TUCLUUILIMHEI 110 BUAAM Y4EOHOU JAeATEIbHOCTH MPEICTABICHO B
tabiuue 4.1.

Ta6mmma 4.1 — Tpy10eMKOCTh AUCITUIUIMHBI 1O BUAAM YU4SOHOM eI TeIbHOCTH

Bcero CemecTpsbl

Bunapl yaeOHOI AesITeIbHOCTH
4JacoB |1 cemectp|2 cemecTp |3 cemecTp

KonrakTHas aynuropHasi padota o0y4aomuxcs ¢ 180 54 54 72
npenojaBartejeM, Bcero

JIeKIIMOHHbBIE 3aHATUS 54 18 18 18
JlaGopaTopHble 3aHATUS 108 36 36 36
Kypcosas pabota 18 18
CamocTrosiTesibHasi padoTa 00y4alIIMXCs, B T.4. 144 54 54 36

KOHTAKTHAsl BHeayIMTOPHasA padoTa 00y4aromuxcs ¢
npemnojasareJjieM, Bcero

IToaroroBka K 3a4eTy ¢ OLIEHKON 40 19 21
[ToaroroBka kK TECTUPOBAHUIO 55 20 21 14
[ToaroroBka k 1abopaTopHOii paboTe, HAITMCAHUE OTYETA 35 15 12 8
Hanucanue oTueTa o KypcoBoii pabore 14 14
IlonroTroBKa U cAava YK3aMeHA 36 36
Oo0wmast Tpya10eMKOCTH (B Yacax) 360 108 108 144
Oo0mas TpynoemMkocTsb (B 3.e.) 10 3 3 4

5. CTpykTypa ¥ coaep:KaHue TUCHHUILIMHBI
5.1. Pa3nennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eATeJIbHOCTH

CTpyKTypa IMCUUIUIMHEI TIO pa3jaeiaM (TeMaMm) ¥ BHaaM y4eOHOU NesSTeNIbHOCTH IMPUBEICHA B
tabmnuie 5.1.
Ta6ymma 5.1 — Pasyenn! (TeMbl) TUCHMILIMHBI M BUABI YICOHOH ACATCIBHOCTH

Jlex. Cam. Bcero
JIa6. | Kypc. dopmupyemsbie
HasBanwust paznenos (Tem) JUCHUILTAHEL | 3aH., pab., | gacos (6e3
pab. | pab. KOMIIETCHIINH
q q DK3aMEHa)
1 cemecTp
1 Cpena MaremMaTUYECKUX BBIYMCIICHUN 2 6 - 6 14 OIIK-3
Mathcad.
2 Pabora ¢ BeKTOpaMH U MaTpUIlaMHU B 2 6 - 6 14 OIIK-3
cpene Mathcad.
3 Onepanuu MaTeMaTHUeCKOro aHajIn3a 2 - - 6 8 OIIK-3
B MaTeMaTHueckoMm nakere Mathcad.
4 PelieHre ypaBHEHUM B 2 6 - 6 14 OIIK-3
MaTemaTHueckoM nakere Mathcad.
5 Co3gaHue nporpaMMHBIX OJIOKOB B 2 6 - 6 14 OIIK-3
cpene Mathcad. O6paboTka BHEITHUX
JAHHBIX.
6 BBeneHue B A3bIK IPOrPaMMUPOBAHUS 2 2 - 6 10 OIIK-3
C.
7 YcnosHslii onepatop if. Onepatop 2 6 - 6 14 OIIK-3
MHOXECTBEHHOTO BBIOOpa switch.
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8 Oneparop 3amaHus MUKIOB for. 2 - - 4 6 OIIK-3
9 Omeparopsl nukiioB while, do ... while. | 2 4 - 8 14 OIIK-3
VYmpasienue paboToi UKIaAMHU.

Hroro 3a cemectp| 18 36 0 54 108

cemMecTp

10 OnHOMEpHBIE MACCUBBI. AJITOPUTMBI 2 6 - 6 14 OIIK-3
00pabOTKH OJTHOMEPHBIX MAaCCHUBOB.
11 JIBymepHbIE MACCHUBBI. 2 6 - 6 14 OIIK-3
12 Ykazarenu. 2 - - 6 8 OIIK-3
13 Ctpoku. Ctpykrypsl. [lepeuncnenus. | 2 6 - 6 14 OIIK-3
14 O6paboTka (haiios. 2 6 - 6 14 OIIK-3
15 Oynkuun. MexaHusm nepeaadu 2 - - 6 8 OIIK-3
[apaMeTpoB.
16 O6nacTh BUAUMOCTH MIEPEMECHHBIX. 2 - - 6 8 OIIK-3
O6acTh BUAMMOCTH MIEPEMEHHBIX.
17 I'padnueckue 6GUOINOTEKH. 2 6 - 6 14 OIIK-3
18 PexypcuBHbIe (QyHKITUH. 2 6 - 6 14 OIIK-3

Hroro 3a cemectp| 18 36 0 54 108

cemMecTp

19 Beenenue B kiaccel C++. 2 6 18 8 34 OIIK-3
20 KoHCTpYKTOpBI U AECTPYKTOPHI. 2 - 2 4 OIIK-3
Craruyeckue nepeMeHHbIe U METO/IbI.
21 Ileperpy3ka (hyHKIHIA U OEPaTOPOB. 2 6 6 14 OIIK-3
22 HacnenoBaHue. 2 6 6 14 OIIK-3
23 CchUIKH. 2 - 2 4 OIIK-3
24 JlpyKecTBEeHHbIE KJIacChl U PyHKUIUH. | 2 - 2 4 OIIK-3
25 BupryanbHble (QyHKITUH. 2 - 2 4 OIIK-3
26 Pabota c daitnamu. 2 - 2 4 OIIK-3
27 JIuHaMUYECKUE CTPYKTYphl JaHHBIX. 2 18 6 26 OIIK-3
bu6mmoreka STL.

Hroro 3a cemectp| 18 36 18 36 108

Utoro| 54 | 108 18 144 324

5.2. Conep:xanue pa3uesioB (TeM) IMCHUNINHBI

Coneprkanue pa3iesioB (TeM) IUCHUILIMHEI (B T.4. IO JIEKIHUSIM) PUBEICHO B Ta0HIe 5.2.
Ta6muma 5.2 — CoaeprkaHue pa3eaoB (TeM) TUCIUTUINHBI (B T.U. IO JCKIIHSIM)

Ha3Banus paznenos (Tem)
TUCIUTUTAHBI

ConeprxkaHue pas3ieson (Tem)
JUCIUTUINHBI (B T.. 11O JICKITHSM )

TpynoemkocTb
(JIeKITMOHHBIC
3aHATHSA), 4

dopmupyembie
KOMIIETEHIIUH

1 cemecTp
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1 Cpena mareMaTHYECKUX
BRIUMCIeHnii Mathcad.

PaGouuii nuct, naHeau UHCTPYMEHTOB,
CHOCOOBI U

npaBmiia BBoaa Gpopmysi. 3amnuch
MaTeMaTHYECKUX BBIPAKECHUH C
HCTIOJIb30BAaHUEM OTIEPATOPOB U
GyHKIMI.

3ananue ¢pynknuii. [ToctpoeHue
rpaduKoB (pyHKITHIA.
[Tepemennbie-auana3onsl. OyHkms if.
OneMEeHTHI

OIIK-3

yIpaBlIeHUS.
Hroro
2 Pabora ¢ Bektopamu 1 |IlaHens HHCTPYMEHTOB Ui pabOTHI € OIIK-3
MaTpHUIAMU B Cpefie BEKTOpaMH U
Mathcad. matpuiiamu. CriocoObl 3a/1aHKsI BEKTOPOB
U MaTpHIL.
Brigenenue cTpok, cTonoIoB, 0J10KOB
maTpull. OyHKIHUU 00pabOTKU MATPHIL.
Bekropa 1 MaTpuIlbl KaK pe3yIbTaThl
BBIYMCIICHUM.
Hroro
3 Onepauuu Brrunciienust npou3BOAHBIX, UHTETPAJIOB, OIIK-3
MaTeMaTH4eCKOro CYMM II0CJI€JOBATEILHOCTEH.
aHaJIN3a B CuMBoOsBbHBIE BBIUNCIICHU. Pa3noxkenne
MaTeMaTU4YeCKOM nakeTe |B psan Teisopa.
Mathcad. Hroro
4 Pemienue ypaBHeHuil B | Pemienue nuHeHbIX, HETMHEMHBIX OIIK-3
MaTEMaTHYECKOM IaKeTe |ypaBHEHUM U ux cucreM. [IpubnmkeHHble
Mathcad. Y CUMBOJIBHBIE CTIOCOOBI HAXOXKICHHUS
KopHe#. PerieHne 0ObIKHOBEHHBIX
Qg epeHIraIbHbIX YPaBHEHUN U UX
CUCTEM.
Hroro
5 Co3nanue Omnepatopbl HUKIOB U BETBICHHUS. OIIK-3
IpOTrpaMMHBIX OJIOKOB B |3amaHue GyHKUIUN
cpene Mathcad. C MIOMOUIBIO MPOrPAMMHBIX OJIOKOB.

O06paboTka BHEIIHUX
JTAHHBIX.

3anuch aaropuTMOB C IIOMOILBIO
OIIEepPaTOpPOB NMPOrPAMMHBIX OJIOKOB.
CrniocoObl 3arpy3KH BHEIIHUX JaHHBIX B
naKeT

Mathcad. BHennue jaHHble Kak BEKTOpa
U MaTpHLIBI.

Hroro
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6 BBenenue B A3bIK
nporpammupoBanus C.

Ha3znauenue s3p1ka IpOrpaMMHUpPOBAHHS
C. Cpena

pa3paboTku.CTpyKTypa MporpamMmmel.
Tune!l JaHHBIX U

nepemeHHsle. [Ipocreimme nporpaMmsl
BBO/Ia ¥ BBIBOJIA TaHHBIX. DyHKIUM scanf
u printf. Onepanum u BeIpakeHUs B
a3bike C.

OIIK-3

Htoro

7 YcnoHblil onepatop if.
Omneparop
MHOECTBEHHOT'0 BbIOOpa
switch.

AnropuTmsl ¢ BeTBiieHHeM. Ha3HaueHue
YCIIOBHOTO

omneparopa if. @opMbI 3aMKUCcH YCIOBHOTO
orepaTopa.

OnepaTop MHOKECTBEHHOTO BBIOOpA
switch. Onepatop break.

OIIK-3

Hroro

8 OnepaTop 3a7aHust
uKIoB for.

O6mas dhopma 3anucu 1ukia for.
[lepemMeHHbIE-CUETUUKHI U CyMMATOPBI.
Brranciienue cymm, Npou3BeACHUM
nocueaoBaresbHOCTE. ['eHepaTop
MICEBJOCTYYalHBIX YHCE.

OIIK-3

Hroro

9 Omneparopsl IUKIIOB
while, do ... while.
Ympasienue pabotoit
UKJIaMH.

I_[I/IKJH)I C Ipe€ayCJIOBUCM U
noctyciaoBueM. OnepaTopsl YIpaBieHHsI
pabotoii mukinamu break u continue.

OIIK-3

Htoro

Hroro 3a cemectp

2 cemecTp

10 OnHomepHbIE
MAaCCHUBBI. AJITOPUTMBI
00pabOTKH OTHOMEPHBIX
MacCHBOB.

OO0BsiBIEHNE OTHOMEPHOTO MAcCHBA.
Nanexcanus

9JIEMEHTOB, UCIIOJb30BaHNE KOHCTAHT.
BBoxa u BEIBOI

9JIEMEHTOB, 3aII0JIHEHUE MAaCCHBa
MCEeBAOCITYYaHBIMU

YUCJIaMU, TI0 ONIPEICTIEHHOMY 3aKOHY .
ITouck MUHUMAJILHO ¥ MaKCUMAaJILHOT'O
3HayeHui. [louck 3HaYeHuM 1o UHJIEKCY,
YCIIOBHIO.

OIIK-3

Hroro

11 JIBymMepHbIE MacCHBBI.

BBox, BbIBOJ, 3a110JHEHUE ABYMEPHOIO
MaccuBa. [Ionck 3HaueHui B IByMEPHBIX
MacCHUBax, MOJICYET FIIEMEHTOB,
BbBIYUCJICHUC CYMM. Cnoxenue MaTpu,
YMHOKCHHUEC MAaTpHUll, BEBIYUCICHUC
ONpEeAECIUTENEH,

pELIEHHE CUCTEM JIMHEMHBIX
anredpandyecKux ypaBHEHUH.

OIIK-3

Htoro
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12 Yka3zarenu. Ykazarenu u onepanuu CBsI3aHHbIE C 2 OIIK-3
yKa3aTesIMHU.
CBs13b MAaCCHBOB U yKa3aTeJIeH.
JInHaMU4YeCcKrue MaCCHUBHI.
Uroro 2
13 Crpoku. Ctpykrypsl. | CuMBOIBHBIE MacCUBbI. DyHKIINMHN 2 OIIK-3
[lepeuncnenus. 00paboOTKH CTPOK.
AnTOpUTMBI 00paOOTKH CTPOK.
Hroro 2
14 O6paboTka daitnos. daitnoBbIil BBO U BBIBOA. DyHKIINH 2 OIIK-3
fopen, fprintf,
fscanf, feof, fclose.
Hrtoro 2
15 Oynknuu. Mexann3m  |Hasnauenne ¢pynkumii. OObsiBIeHUE 2 OIIK-3
repeayu napaMeTpos. ¢ysakuuii. @ynknus main. [IporoTunst
¢ynkunii. DopmanbHbie U PaKTHYECKHE
napamerpsl. [lepenaua
JAHHBIX 110 3Ha4YeHuo. Mcnoabp3oBanue
yKazareneu
JUIs Iepenaun gaHHbix. [lepemnaya
MAacCCUBOB B ()YHKITHH.
Uroro 2
16 Ob6nacts BuauMocTi  |JlokanpHBIC U TTI00ATBHBIC TIEPEMEHHBIE, 2 OIIK-3
nepeMeHHbIX. O61acTh TUMBI JaHHBIX. [lepenaya n1aHHBIX B
BUJUMOCTHU NIEPEMEHHBIX. |(QYHKIHUU TOCPEACTBOM TTI00ATBHBIX
JTAHHBIX.
Hroro 2
17 I'padpuaeckue Hcnons3zoBanue rpadudeckux 2 OIIK-3
OMOTNOTEKHY. oubmuoTtek. ['paduueckue NpUMHUTHBEI.
[TocTpoenue rpadukoB. Buzyanuzanus
oOpabaTeiBaeMbIX JaHHBIX. [ToHsATHE
peKkypcuu. PekypCcuBHBIE aTOPUTMBI.
Hrtoro 2
18 PexypcuBHBIE [TonsTue pexypcuun. PexypcuBHbie 2 OIIK-3
GyHKIIH. AJITOPUTMBI.
Uroro 2
Hroro 3a cemectp 18
3 cemecTp
19 Beenenue B Kiaccel [TonsiTue kmacca, oobekra. CBONCTBA U 2 OIIK-3
C++. Metobl. HacnenoBanve, MHKANCYJISIUA,
nosmmopduzm. CriennudukaTops
JocTyra private u public.
Htoro 2
20 KoHcTpyKTOpHI U Nuunmanuzamus o0bektoB. Konctpykrop 2 OIIK-3
JIECTPYKTOPHI. 0 YMOJT4aHuio. JlecTpyKTop.
Craruueckue Craruueckue nannsie. KiroueBoe cioBo
nepeMeHHbIe U MeTobl.  |this.
Uroro 2
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21 Ileperpyska ¢ynkmuii |Ileperpyska pynkiuii. KiroueBoe cioBo 2 OIIK-3
U OIIEpaToOpOB. operator. [IpaBuna neperpysku
onepauuii. [leperpyska yHapHou
orepanuu.
Hroro 2
22 HacnenoBaHue. Hacnenosanue xiacco. Koncrpykrop 2 OIIK-3
npu HacienoBaHuu. ATpuOyT protected.
HUroro 2
23 CChLIKH. CCBUIKY KaK IICEBIOHUMEL. 2 OIIK-3
Hcnonp30BaHue CCHIIOK B (PYHKITHSIX.
Hroro 2
24 Jlpy>KeCTBEHHBbIE JlocTyn K CKpBITBIM WIEHaM KJjiacca. 2 OIIK-3
KJIACChI U DyHKITUH. KitroueBoe cnoBo friend.
Hroro 2
25 BuptyanbHble OOBbsBICHNE U HA3HAYEHUE CCHUIOK. 2 OIIK-3
byHKUIMN. KmtoueBoe cnoso virtual. [Tepenaua
napaMeTpoB (PyHKIIMH Yepe3 CChUIKY.
HUroro 2
26 Pabota c daitnamu. daitnoBpIi MOTOKH ofstream u ifstream. 2 OIIK-3
Hroro 2
27 lunaMu4ecKue Hcnonp30BaHue MIa0I0HOB. 2 OIIK-3
CTPYKTYPBI TaHHBIX. [TpenmymiectBa mabmonos. STL.
bubmnorexa STL. Kiacchbi-11a00HbI: BEKTOp, CTEK,
ouepeib, KapTa.
Hroro 2
Hroro 3a cemectp 18
Utoro 54
5.3. lIpakTHyeckue 3aHATUSA (CEMUHAPDI)
He npegycmoTpeHo yaeOHBIM MIJIaHOM
5.4. JlaGopaTtopHble 3aHATHUSA
HaumeHnoBanue nabopaTopHbIX paboT MpuBeieHO B Tabnure 5.4.
Tabnuia 5.4 — HauMmeHoBanue 1a00paTOpHBIX paboT
Hazpanus pa3nenos (Tem) Haumenosanue naboparopusix | Tpyaoemkocts, | Dopmupyembie
JUCIUTITAHBI pabor q KOMIIETEHIINH
1 cemecTp
1 Cpena mareMaTH4eCcKuX Hcnonp3oBanne QpyHKIUH, 6 OIIK-3
BeranciaeHnin Mathcad. rpauKoB, FIIEMEHTOB
YIpaBJICHUS JIJIsl BU3YAIH3aluU 1
aHaJIn3a JaHHBIX.
Hroro 6
2 Pabora ¢ BeKTopamu u Pemienue 3aiau auHeHON anreOpbl 6 OIIK-3
maTpuiiamu B cpeae Mathcad. |B cpene Mathcad.
Utoro 6
4 PelieHue ypaBHEHHI B Pemienue cuctembl JIMHEHHBIX 6 OIIK-3
MaTeMaTHYeCKOM MaKeTe ypaBHEeHUH. Perienne HelnmMHEHHOTO
Mathcad. ypaBHEHUS.
Htoro 6
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5 Co3nanue mporpaMMHBIX | 3aganue GyHKIUN C TIOMOIIBIO 6 OIIK-3
6mokoB B cpeae Mathcad. IIPOrPaMMHBIX OJIOKOB.
O6paboTka BHEIIHUX
naImex. Hroro 6
6 BBeneHue B sI3bIK [IporpammMupoBanue JMHEHHBIX 2 OIIK-3
nporpammupoBanus C. aJITOPUTMOB.
Hroro 2
7 YcnoBHEIHM onieparop if. [IporpammMupoBanue yCIOBHBIX 6 OIIK-3
Orniepatop MHOKECTBEHHOTO |BBIPAKCHHI HA IPUMEPE 3aTaHHS
BbIOOpa switch. 3aKOHA U3MEHEHHUS SJIEKTPUIECKOTO
HATPSDKCHUS.
Hroro 6
9 Oneparops! nukinoB while, |OOpaboTka mocneaoBaTeIbHOCTEN 4 OIIK-3
do ... while. YmpaBnenue YHCIIOBBIX JIaHHBIX.
paboToii UKIaMHU. HUtoro 4
Hroro 3a cemecTp 36
2 cemecTp
10 OnHomepHbIe MacCuBbl. | AJITOPUTMBI COPTUPOBKH JTAHHBIX. 6 OIIK-3
ANTOpPUTMEI 00padOTKH
OHHOﬁepHBIX MI;CCI/IBOB. Hroro 6
11 JIBymepHBIC MaCCHBHI. O06paboTKka JaHHBIX 6 OIIK-3
MIPEJICTAaBJICHHBIX B BUJIE TAOTHUIIBI.
Hroro 6
13 Crpoku. CTpyKTypBHI. O0paboTKa CHMBOJIBHBIX CTPOK. 6 OIIK-3
[lepeuncnenus. Utoro 6
14 Ob6paboTka (haiios. Coznanue 0asbl JaHHBIX B BHJIC 6 OIIK-3
TEKCTOBBIX (hailyioB.
Uroro 6
17 I'padpuaeckue Buzyanuzanus 1aHHbIX ¢ 6 OIIK-3
OMOTNOTEKHY. HCIIOJIb30BaHUEM TrpadUIECKUX
MIPUMHUTHUBOB.
Hroro 6
18 PexypcuBnbie pynkun. |Pa3paboTka nporpamMmbl pucOBaHUs 6 OIIK-3
PEKYpPCHUBHBIX y30POB.
Hroro 6
Hroro 3a cemectp 36
3 cemecTp
19 Beenenue B kinaccel C++. |Co3maHue Kiacca OIMUCHIBAIOIIETO 6 OIIK-3
T€OMETPUUYECKHUIN OOBEKT.
Hroro 6
21 Ileperpyska ¢pynknmii 1 | Peanmsanus kinacca mo o6paboTke 6 OIIK-3
OTIepPaTOPOB. MAaTpHIL.
Hroro 6
22 HacnenoBanue. Co3nanue uepapxuu Kjiaccos. 6 OIIK-3
Uroro 6
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27 luHaMHu4yecKue Anroputmsl Ha crekax. [IpoBepka u 6 OIIK-3
CTPYKTYPbI IaHHBIX. BBIYHCIICHUE BBIPAKECHUH.
bubuorexa STL. Hcnonb3oBanue ouepesieii B 6 OIIK-3
POTPaMMHUPOBAHUH.
Co3nanue BEKTOpa BEKTOPOB. 6 OIIK-3
Uroro 18
Hroro 3a cemecTp 36
Hroro 108

5.5. KypcoBasi padora

Copepxanue, TPyJIOEMKOCTb KOHTAaKTHON ayAMTOPHON paboOThl U GOpMUpPYyEMbIe KOMIIETEHIIUHU B
paMKax BBIIIOJHEHHUS KypCOBOW pabOThI PEACTaBICHbI B TabuIe 5.5.
Ta6ymna 5.5 — CoaepkaHue KOHTAKTHOM ayJTUTOPHOKN paOOThI U €€ TPYI0EMKOCTh

. . dopmMmupyembie
ConeprkaHre KOHTaKTHOM ay TMTOPHOIN paboThl TpyaoeMkocTs, 4
KOMIIETEHIINH
3 cemecTp
UccnenoBanue nepexoaHbIX MPOLECCOB B 18 OIIK-3
IIEKTPUUYECKUX LIETISIX.
Hroro 3a cemectp 18
Hroro 18

[IpumepHas TeMaTuKa KypcoBbIX padoT:

1. MonenupoBaHue NMEPEXOIHBIX MPOLECCOB B 3JIEKTPUUECKONW LENU C ABYMS PEAKTUBHBIMHU
JJIEMEHTaMHU.

MopaenupoBaHue IIPOLIECCOB pa3psia KOHAECHCATOPA.

IIpoexTupoBaHuE CUCTEMBI HA aJPECHBIX CBETOANOAX.

Pa3pa0oTka CHHXpOHU3AIMH CUTHAIA UHAUKALMU pabOThI )KECTKOTO JHUCKA.

Pa3pabotka cucteMsl BU3yanusauuu ¢ npuMeHenneM SFML.

bl

5.6. CamocTosiTeqIbHAs1 padoTa

Bunpl camoctosaTenbHOM paboThl, TPYJOEMKOCTh U (POPMHUpPYEMbIE KOMIIETEHIIMH MPECTaBICHBI B
Tadmie 5.6.

Tabnuma 5.6. — Buasl camocTosTeIbHON paboThl, TPYJA0EMKOCTh M (hOPMHUPYEMBIE KOMIETEHITUN

HaszBanus pasaenos | Buael camocrositensHoi | Tpynoemkocts, | @opmupyembie
(Tem) TUCUHUTLITUHBI paboThI q KOMIIETEHIINU POpMbI KOHTPOIIA
1 cemecTp
1 Cpena IToaroroBka k 3auery ¢ 2 OIIK-3 3a4éT ¢ OLIEHKOH
MaTeMaTHYECKUX OLICHKOH
Bprunciiennii Mathcad. |TToaroroska x 2 OIIK-3 TectupoBanue
TECTUPOBAHUIO
[ToaroToBka k 2 OIIK-3 JlaGopaTopHas
nabopaTopHO# paboTe, pabota
HanycaHue oTdeTa
Hroro 6
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2 Pabora ¢ Bektopamu |[lonroroBka k 3adueTy c OIIK-3 3auéT c OLEeHKOI
Y MAaTPUIIAMU B CPEZI€ |OLEHKOU
Mathcad. IMoaroToBKa K OIIK-3 TecTupoBanue
TECTUPOBAHUIO
IToaroroska k OIIK-3 JlaGopaTopHas
nabopaTopHoii paboTe, pabota
HAIMCaHKUe OTYeTa
Hroro
3 Onepanuu [ToaroroBka K 3auery ¢ OIIK-3 3a4éT C OIIEHKOH
MaTEMaTHIECKOT'O OILIEHKOU
aHajn3a B IToaroroBka k OIIK-3 TectupoBanue
MaTeMaTH4YC€CKOM TECTUPOBAHUIO
nakere Mathcad. HUtoro
4 Pemienue ypaBHenuii |[loaroroska k 3auety ¢ OIIK-3 3a4€T C OIEHKOM
B MaTEMaTHYECKOM OILIEHKOH
nakere Mathcad. IToaroTroBka k OIIK-3 TectupoBanue
TECTUPOBAHUIO
[ToaroroBka k OIIK-3 JlaGopaTopHnas
naboparopHoit padore, pabota
HaIMCaHUE OTYeTa
Hroro
5 Co3nanue IToaroroBka k 3auery ¢ OIIK-3 3auéT ¢ OIICHKOM
MPOTPaMMHBIX OJIOKOB |OIICHKOM
B cpezie Mathcad. [ToaroToBka K OIIK-3 TectupoBanue
OO6paboTka BHEIIHUX | TeCTHPOBAHUIO
AaHHBIX. [ToaroToBKa K OIIK-3 JlaGopartopHas
nabopaTopHO# paboTe, pabora
HaIMCcaHue OTYeTa
Hroro
6 BBenenue B A3bIK [TonroroBka Kk 3auety ¢ OIIK-3 3auéT c OLEeHKOI
nporpamMmmupoBanus C. | OLIEHKOM
IToaroroBka k OIIK-3 TectupoBanue
TECTUPOBAHUIO
IToaroroBka k OIIK-3 JlaGopatopHas
nabopaTopHoii pabote, pabota
HaIMCaHKUe OTYeTa
Hroro
7 Ycnonelil onepatop |[loaroroBka k 3adery ¢ OIIK-3 3a4€T C OIEHKOM
if. Oneparop OIICHKOM
MHOXECTBEHHOI'O IToaroroBka k OIIK-3 TectupoBanue
BBI60pa switch. TECTUPOBAHUIO
[ToaroroBka k OIIK-3 JlaGopaTopHnas
naboparopHoit padore, pabota
HaIMCaHUE OTYETa
Hroro
11
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8 Oneparop 3amanust  |IloaroroBka k 3adery c 2 OIIK-3 3a4éT c OIleHKOM
nuKIioB for. OILICHKOH
IToaroroBka k 2 OIIK-3 TectupoBanue
TECTUPOBAHUIO
HUrtoro 4
9 Omneparops! ukII0B |[loAroToBKa K 3a4eTy ¢ 2 OIIK-3 3a4éT ¢ OIICHKOM
while, do ... while. OLIEHKOH
VYnpasienue paboTod  |[JoxroroBka K 3 OIlK-3 TecTupoBanue
OUKJIaMH. TECTUPOBAHUIO
IToaroroska k 3 OIIK-3 JlaGopaTopHas
nabopaTopHoii paboTe, pabota
HalMcaHue oTyeTa
Hroro 8
Hroro 3a cemectp 54
2 cemecTp
10 OnHomepHbIe [TonroroBka Kk 3auety ¢ 2 OIIK-3 3auéT c OLEeHKOI
MaCCHBBI. AJITOPUTMBI | OIICHKOH
00paboTKn ITonroroBka k 2 OIIK-3 TectupoBanue
OAHOMCPHBIX TECTUPOBAHUIO
MAacCHBOB. [ToaroroBka K 2 OIlIK-3 JlaGoparopHast
nabopaTopHoii pabote, pabota
HalMcaHue oTyeTa
Hroro 6
11 IBymepHbIE [ToaroroBka K 3auery ¢ 2 OIIK-3 3a4€T C OIEHKOM
MacCCHBBI. OLICHKOU
IToaroroska k 2 OIIK-3 TectupoBanue
TECTUPOBAHUIO
[ToaroroBka kK 2 OIIK-3 Jlaboparopuas
nabopatopHoit padore, pabota
HalMCcaHue OTYeTa
Hroro 6
12 Vkazarenu. IToaroroBka Kk 3a4eTy ¢ 3 OIIK-3 3auéT C OLEHKOMN
OLIEHKOI
[Toaroroska k 3 OIIK-3 TectupoBanue
TECTHPOBAHUIO
Hroro 6
13 Crpoxku. IToaroroBka Kk 3a4eTy ¢ 2 OIIK-3 3auéT C OLEHKOMN
CTpyKTYpBHI. OLIEHKOI
Ilepeuncnenus. [ToaroToBKa K 2 OI1K-3 TecTupoBanue
TECTHPOBAHUIO
[ToaroToBka k 2 OIIK-3 JlaGopaTopHas
nabopaTopHO# pabdoTe, pabora
HaIMCcaHue OTYeTa
HUrtoro 6
12




CornacoBaHa Ha noptane N2 68538

14 O6paboTka (aiinos. |[TonroroBka k 3a4ety ¢ 2 OIIK-3 3auéT C oneHKOM
OIICHKOM
IToaroroBka k 2 OIIK-3 TectupoBanue
TECTUPOBAHUIO
IToaroroska k 2 OIIK-3 JlaGopaTopHas
nabopaTopHoii paboTe, pabota
HAIMCaHKUe OTYeTa
Hroro 6
15 ®yHkuuu. [ToaroroBka K 3auery ¢ 3 OIIK-3 3a4éT C OIIEHKOH
MexaHu3Mm nepenadyn | OLEHKOU
napamMeTpoB. IToaroTroBka k 3 OIIK-3 TectupoBanue
TECTUPOBAHUIO
Hroro 6
16 O0Omacts [ToaroroBka K 3auery ¢ 3 OIIK-3 3a4éT C OIIEHKOH
BUJIUMOCTHU OLICHKOU
nepeMeHHbIX. O01acTh |TToaroToBKa K 3 OIIK-3 TectupoBanue
BUIMMOCTH TECTUPOBAHUIO
MEPEMEHHBIX. HUtoro 6
17 I'padpuaeckue [ToaroroBka K 3auery ¢ 2 OIIK-3 3a4€T C OIEHKOM
ONOINOTEKH. OLICHKOH
IToaroroBka k 2 OIIK-3 TectupoBanue
TECTUPOBAHUIO
[ToaroroBka kK 2 OIIK-3 Jlaboparopuas
naboparopHoit padore, pabota
HAITMCAHKUE OTYETa
Hroro 6
18 PexypcuBHbIE IToaroroBka Kk 3a4eTy ¢ 2 OIIK-3 3auéT C OLEHKOMN
GbyHKIIH. OILICHKOH
[Toaroroska k 2 OIIK-3 TectupoBanue
TECTUPOBAHUIO
[ToaroToBka k 2 OIIK-3 JlaGopaTtopHas
nabopaTopHO# paboTe, pabora
HalMCcaHue OTYeTa
Htoro 6
Hroro 3a cemectp 54
3 cemecTp
19 Beenenue B kinaccel | Hanmucanue otuera mno 3 OIIK-3 Kypcosas pabora,
C++. KypcoBoiil pabote Otuer o
KypcoBoi paboTe
[ToaroroBka k 3 OIIK-3 TectupoBanue
TECTUPOBAHUIO
[ToaroToBka k 2 OIIK-3 JlaGopaTtopHas
nabopaTopHO# paboTe, pabora
HaIMCcaHue OTYeTa
Htoro 8
13




20 Konctpykropsl 1 |Hanucanue otuera mo OIIK-3 Kypcosas pabora,
JIECTPYKTOPBI. KypcoBOi paboTe Otyet no
Craruueckue KypCOBOI1 pabote
NCPEMCHHBIC 1 ITonroroBka k OIIK-3 TectupoBanue
MCTO/IBI. TECTUPOBAHUIO
Hroro
21 Ileperpy3ka Harnucanue otyera no OIIK-3 Kypcosas pabora,
GyHKIMHN 1 KypcoBOi paboTe Otuer o
OTIEPaTOPOB. KypCOBOI1 pabote
IToaroroBka k OIIK-3 TectupoBanue
TECTUPOBAHUIO
IToaroroska k OIIK-3 JlaGopaTopHas
nabopaTopHoii pabote, pabota
HaIlMCaHHUE OTYETa
Hroro
22 HacnenoBaHue. Hanucanue otuera no OIIK-3 Kypcogas pabora,
KypCOBO# paboTe OtyeT mo
KypCOBO# pabote
IToaroroska k OIIK-3 TectupoBanue
TECTUPOBAHUIO
[ToaroroBka k OIIK-3 JlaGopaTopHnas
naboparopHoit padore, pabota
HaIKMCaHUE OTYeTa
Hroro
23 CchUIKH. Hanucanue otuera no OIIK-3 Kypcosas pabora,
KypcoBoO# paboTe Ortuer o
KypcoBoi paboTe
IToaroroBka k OIIK-3 TectupoBanue
TECTUPOBAHUIO
Uroro
24 JTIpy»eCTBEHHbIE Hanucanue otuera no OIIK-3 Kypcosas pabora,
KJIACChI U QYHKITUH. KypcoBoiil pabote Otuer no
KypcoBoi paboTe
[Toaroroska k OIIK-3 TectupoBanue
TECTUPOBAHUIO
Uroro
25 BuprtyanbHbie Hanucanue otuera no OIIK-3 Kypcosas pabora,
byHKUIMN. KypcoBO# paboTe Otuer no
KypcoBoi paboTe
IToaroroBka k OIIK-3 TectupoBanue
TECTUPOBAHUIO
Uroro
26 Pabora c daitnamu. |Hamucanue otdera mo OIIK-3 Kypcosas pabora,
KypcoBoO# paboTe Ortuer o
KypcoBoi paboTe
[Toaroroska k OIIK-3 TectupoBanue
TECTUPOBAHUIO
Uroro
CornacosaHa Ha noprtane Ne 68538 14




27 IunaMu4ecKue Harnucanue otyera no 2 OIIK-3 Kypcosas pabora,
CTPYKTYpHI IaHHBIX.  |KYpPCOBOM paboTe Otuer 1o
bu6mmorexa STL. KypCOBOI1 pabote
IToaroroBka k 2 OIIK-3 TectupoBanue
TECTUPOBAHUIO
IToaroroska k 2 OIIK-3 JlaGopatopHas
nabopaTopHoii paboTe, pabota
HAIMCaHKUe OTYeTa
Hroro 6
Hroro 3a cemectp 36
IToaroroBka u cnaua 36 DK3aMeH
HK3aMEeHa
Hroro 180

5.7. CooTBeTcTBHE KOMIIEeTeHIUH, GOpMHPYEeMBbIX IPH U3YYEeHUHU AUCHUIIMHBI,
1 BHJ0B Y4eOHOIi 1esiTeIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUH, (OPMUPYEMBIX NMPU U3YUYEHHH JUCLUIUIUHBI, U BUJIOB yueOHOM
JeSTeTLHOCTH TMPEICTABIICHO B Tabymiie 5.7.

Tabnuna 5.7 — CooTBeTCTBUE KOMIETEHIMH, ((OPMUPYEMBIX IPU U3YUEHUU AUCLUILINHBI, U BUJOB
3aHATHI

Bunet yaeOHOM nesTeIbHOCTH

oppyeMEre Jlek. JIab. Kypc. Cam. DopMBI KOHTPOJISt
KOMIIETEHIINH
3aH. pao. pao. pao.
OIIK-3 + + + + 3auér ¢ ouenkoii, Kypconas pabora,

JlaGopaTopnas pabora, OT4er 1o
KypcoBoii pabote, TecTupoBaHue,
OKk3ameH

6. PeiiTuHroBasi cucreMa JJisi OlEHKH yCIIeBAEMOCTH 00y4arouXCs
6.1. basbHbIe OneHKH 1J1s1 (pOopM KOHTPOJIA

BambHbie oneHKH 17151 POPM KOHTPOJIS MpeICcTaBIeHbI B Tabmuie 6.1.
Tabmuua 6.1 — bayuibHbIe OLIEHKH

o . MaxkcumanbHbII
MaxkcumanbHbIA MaxkcumanbHbIN
0a 3a mepuoa Bcero 3a
@DopMBbI KOHTPOJIS 6amt Ha 1-yto KT ¢ | 6amt 3a nepuon
Mexnay 2KT u Ha CEMECTP
Hayana cemectpa | Mexay 1KT u 2KT
KOHEI ceMecTpa
1 cemecTp
3a4éT C OLIEHKOH 10 10 10 30
JlaGopatopHas pabota 15 15 15 45
TectupoBaHnue 8 8 9 25
Hrtoro makcumym 3a 33 33 34 100
nepuo
Hapacraromum ntorom 33 66 100 100
2 cemecTp

3a4éT C OLIEHKOH 10 10 10 30
JlaGopatopHas pabota 15 15 15 45
TectupoBaHnue 8 8 9 25
Hrtoro makcumym 3a 33 33 34 100
nepuo
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Hapacraromum urorom 33 66 100 100
3 cemecTp

JlaGopatopHas pabota 10 10 10 30
TectupoBanue 13 13 14 40
OK3aMeH 30
Hroro makcumym 3a 23 23 24 100
EpPUOL

Hapacratomum urorom 23 46 70 100

bannbHbIe OlleHKH TSl KypCOBOM paOOTHI MpecTaBlieHbl B Tabmnuie 6.1.1.
Tabnuia 6.1.1 — bannpHbIe OIIEHKH Il KYPCOBOM pabOThI

. . | MakcumanbHbIi Oamn
MakcumanbHbIi MakcumanbHbIi
3a MepHoJ MEXTY Bcero 3a
DopMBbI KOHTPOJISI 6ayt Ha 1-yro KT ¢ 0aJut 3a nmepuos
2KT u Ha xoHEl CEMECTp
Hayaja ceMmecTpa mexay 1KT u 2KT
cemecTpa
3 cemecTp
Otuer 1o KypcoBoi 30 30 40 100
pabote
Nrtoro makcumym 3a 30 30 40 100
nepuo
Hapacraromum ntorom 30 60 100 100

6.2. Ilepecuer 02/110B B OLICHKH 32 TEKYIIHH KOHTPOJIb

[TepecueT 6a/UIOB B OIIEHKH 32 TEKYITUH KOHTPOJb MPECTABICH B TabmuUIE 6.2.
Tabmura 6.2 — [lepecuer 6AJIIOB B OIICHKH 32 TEKYIIUH KOHTPOIIb

bannel Ha 1aTy TEKyIero KOHTPOJIs Onenka
>90% ot MakcuMasIbHOIM cyMMBbI OaioB Ha gaty TK 5
Ot 70% no 89% ot makcuMabHOU cyMMBI 6aiioB Ha naty TK 4
Ot 60% 10 69% oT MakcuManbHOI cymMbl OamioB Ha naty TK 3
< 60% oT MakcuManbHOI cymMMbl OaioB Ha naty TK 2

6.3. IlepecueT cyMMbI 02/1710B B TPAAUIIMOHHYIO M MEKAYHAPOAHYIO OLIEHKY

[lepecueT cymMMbl 6ayioB B TPAJULIMOHHYIO U MEXAYHApPOJHYIO OIIEHKY NPEJCTaBIEH B TaOIuIe

6.3.

Tab6mmia 6.3 — Ilepecder cymMMbl 6JIJIOB B TPAIUIIMOHHYIO U MEXIYHAPOIHYIO OLICHKY

Hrorosas cymma 6asios,

Onenka YUMTBIBAET YCIEUIHO CIaHHBIN Onenka (ECTS)

9K3aMeH

5 (oTM4YHO) (3a4TEHO) 90— 100 A (oTIM4HO)

4 (xopor10) (3a4TE€HO) 85 -89 B (ouens xoporio)
75 -84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)

3 (YIOBJIIETBOPUTEIHHO) (3a4TEHO) 65— 69

60 — 64 E (nmocpenctBenHo)

2 (HEeyIOBJICTBOPUTEIHHO) (HE 3aUTEHO)

Hwuxe 60 6ayuios

F (HeynoBieTBOpUTEIHHO)

7. Y4yeOoHO-MeTOoAMYeCKOEe U HH(POPMALIMOHHOE 00ecneyeHUue TUCIHIINHBI

7.1. OcHoBHas1 JUTEpaTYpa
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1. Cemknn, A. O. Undbopmanumonaeie TexHosoruu. OOmue Bompockl MHPpOpMATUKH,
AJITOPUTMHU3AIIMN B TIporpaMMupoBanus : yueoHoe mocodue / A. O. CemkuH, A. C. Ilepun. — Mocksa :
TYCVYP, 2020. — 163 ¢. — ISBN 978-5-86889-898-3. — TekcT : 25ekTpoHHBIH // JIaHb : 3JI€KTPOHHO-
oumbnmoTedHass cucTtemMa. [DIEKTpOHHBIU pecypc]: — Pexum goctymna:
https://e.lanbook.com/book/313442.

7.2. JlonoTHUTEIbHAS JJUTEpaTypa

1. Uudopmaruxa I: Yuebnoe nmocobue / 1. JI. Apremos, A. B. I'ypakos, . C. lynsn, I1. C.
Memepsakos, O. . MemepskoBa - 2015. 234 c. [DnekTpoHHbIA pecypc]: — Pexum mocrymna:
https://edu.tusur.ru/publications/5545.

2. I'py3nes, . B. IIporpammupoBanue C++ (1 kypc) : yue6Hoe nocobue / 1. B. I'py3neB. —
Boponex : BI'Y, 2017. — 80 c. — TekcT : 31neKTpoHHbIH // JIaHb : 3IeKTpOHHO-0MOIMOTEHAsE CUCTEMA.
[DnexTpoHHBIH pecypc]: — Pesxxum goctyna: https://e.lanbook.com/book/154781.

7.3. YueOHO-MeTOANYEeCKHE MOCOOUs
7.3.1. O0s13aTe/IbHbIE YUeOHO-MEeTOAUYECKHE MOCOOHSI

1. [IporpammupoBanue Ha C++: MeToauyeckue yka3zaHus IO KypCOBOMY MPOEKTHPOBAHUIO,
a0OpATOPHBIM 3aHATUSM U CAMOCTOATENBHOM paboTe cTyAeHTOB Bcex (opm 00ydeHus, 00ydaromuxcs
M0 HAMpaBJICHHUIO MOAroToBKU OakanaBpuata 11.03.03 «KoHcTpynpoBaHUe U TEXHOIOTHUS 3JIEKTPOHHBIX
cpeactB» u cnenuanbHocTu 25.05.03 «TexHuueckas »dKchmiayaTamus TPaHCIOPTHOTO
panuoo6opynosanusi» / M. JI. Aptemos - 2018. 30 c. [DnexkTponHslil pecypc]: — Pexum nocrtyma:
https://edu.tusur.ru/publications/10329.

7.3.2. YueOHO-MeTOAUYECKHE TOCOOUS IJISA JIUIY
€ OrpaHUYeHHBIMU BO3MOKHOCTSMH 3/I0POBbSI M HHBAJIHU/I0B

Y4eOHO-MeTOoANUECKHE MaTepUabl Il CAMOCTOSATEIbHON U ayJUTOPHOI paboThl 00yUarOLUIUXCs
W3 YUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH 37I0POBbsI M HHBAJIUIOB MPEIOCTABIAIOTCS B opMax,
aIalITUPOBAHHBIX K OTPAaHUYEHUSIM UX 3I0POBBS U BOCTIPUATHS HHPOPMALIUH.

J1st Iuu ¢ HapylIeHUsIMU 3PeHu:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B I1€YaTHOW (hOpMe YBEIUICHHBIM IPUPTOM.

J1s Iuu ¢ HapyLIeHUsIMU cIyXxa:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedaTHou popme.

J1s Iun ¢ HapyLIeHUsIMU OTIOPHO-ABUIaTeIbHOI0 anmapara:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedaTHou popme.

7.4. CoBpeMeHHbIe TPodeccHOHATbHBIE 0a3bI JAHHBIX
U UH(OpPMAaIIMOHHBbIE CTIPABOYHbIE CHCTEMbI

1. [Tpu M3y4eHUH AUCIHUILUIMHBI PEKOMEHIyeTCs o0pamarhCcsi K COBPEeMEHHBIM 0a3aM JTaHHBIX,
MHPOPMAIIMOHHO-CIIPABOYHBIM M MOUCKOBBIM cucTeMaM, K KOTopeiM Y TYCVYPa oTkphIT mocTy:
https://lib.tusur.ru/ru/resursy/bazy-dannvh.

8. MarepuaibHO-TEXHHYECKOE W MPOrPaMMHOe o0ecrneyeHue JUCHUNINHBI
8.1. MaTepuajJbHO-TeXHHYECKOE U TPOrpaMMHoOe obecriedeHne ISl JeKIMOHHBIX 3aHATHI

Jlnst mpoBeieHUs 3aHATUN JIEKIIMOHHOTO THUIA, TPYIIOBBIX U UHAUBUIYATbHBIX KOHCYJbTAIIUIA,
TEKYLIEro KOHTPOJISL U MPOMEXKYTOUHON aTTECTAllMU UCIIONb3yeTCsl yueOHask ayAUTOPHS C TOCTaTOYHBIM
KOJIMYECTBOM ITOCAJ0YHBIX MECT I Y4EOHOM rpymibl, 000py0BaHHAs JOCKOHM M CTaHAAPTHOU y4eOHOM
MeOenpto. IMeroTest MybTUMeIniTHOe 000pyI0BaHNE U YUEeOHO-HATIISAHBIE TTOCOOUS, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH T10 JIKIIMOHHBIM pa3ziesiaM AUCLUILIHHBL.

8.2. MaTepuaibHO-TeXHNYECKOE U POrpaMMHoOe o0ecrieuyeHue 1Jisl JJa0opaTOpPHBIX padoT

JlaGopaTopus MPHUKIAIHOTO MPOTPAMMHUPOBAHUS: YueOHAast ayAUTOPUS IS IPOBEACHUS 3aHATUI
JEKIMOHHOTO THUIa, yueOHast ayAuTOpHUs ISl MPOBEACHUS 3aHSATUN MPAKTUYECKOTO THUMa, ydueOHas
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ayauTOpUs JJis NPOBEAECHUS 3aHATUN 1abopaTOpPHOTO TUMa, yuyeOHas ayauTOpus s NpOBEIECHUS
3aHATUA CEMHUHAPCKOro THIA, IOMEIIeHUE sl KypCcOBOTO MPOEKTUPOBAHUS (BBIMOJIHEHHUS KYPCOBBIX
pabor), moMeleHue Ajsl MPOBEAEHUS TPYNIOBBIX U MHANBUIYAIbHBIX KOHCYJIbTAIUH, TOMEIIEHUE IS
MPOBEICHUsI TEKYIIETO KOHTPOJIS U MpoMekyTouHou aTrrectanuu; 634050, Tomckas obmacts, T. Tomck,
Jlenuna npocnexr, 1. 40, 302 ayn.

Onucanue UMeroLerocss 000pya0BaHuUs:

- MynsTumenua ycrpoiictBo Hisense HSON5300;

- MaruuTHO-MapKepHas J0CKa;

- KommiekT cnenuann3npoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmmHoe obecrieueHue:

- PTC Mathcad 13, 14;

- Visual Studio Professional 2017;

- wxDEV C++ — FREE;

JlabopaTopust MPUKIATHOTO IPOrPAMMUPOBaHUs: yueOHas ayAUTOpHUs IJIsl IPOBEJCHUS 3aHITHI
JEKIUOHHOTO THUIa, yueOHas ayauTOpus IS MPOBEICHUS 3aHATUNH MPAKTUUYECKOIro TUMa, yuyeOHas
ayauTOpuUs JJs NPOBEAECHUS 3aHATUN 1abopaTOpHOTO TUMa, yuyeOHas ayauTOpus s IpOBEIEeHUS
3aHATUNA CEMHHAPCKOro THUIA, OMEIIeHUE sl KypCOBOTO MPOEKTUPOBAHUS (BBIMOJIHEHHUS KYPCOBBIX
pabor), moMeleHue Ajsl MPOBEACHUS TPYIIOBBIX U HHAUBUIYAIbHBIX KOHCYJIbTAIMH, TOMEIIEHUE IS
MPOBEJICHUSI TEKYIIETO KOHTPOJIS U MpoMexkyTouHou aTrrectanuu; 634050, Tomckas obmacts, T. Tomck,
Jlenuna npocnexr, 1. 40, 302 ayn.

Onucanue uMeroerocss 000pya0BaHus:

- MynsTumenua ycrpoiictBo Hisense HSON5300;

- MaruuTHoO-MapKepHas J0CKa;

- KommiekT cnenuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTers.

[IporpamMmHoe obecrieueHue:

- 7-Zip;

- Google Chrome;

- Microsoft Office;

- Microsoft Windows;

- PTC Mathcad 13, 14;

- Visual Studio Professional 2017;

- wxDEV C++ — FREE;

8.3. MaTepuajibHO-TeXHHYECKOe H IPOrpaMMHoOe o0ecriedeHne I KypcoBoii padoThI

JlaGopaTopus MPHUKIAIHOTO NMPOTPAMMHUPOBAHUS: YUeOHAast ayAUTOPUS I IPOBEACHUS 3aHATUI
JEKIMOHHOTO THUIA, yueOHast ayAuTOpHUs ISl POBEACHUS 3aHATUU MPAKTUYECKOTO THUMa, ydueOHas
ayAUTOpHUs JUISl TIPOBEACHUS 3aHATUN a00paTOPHOro THIA, yueOHas ayIUTOpHUs ISl MPOBEICHHS
3aHATHI CEMHHApPCKOTO THUIIA, MOMEIICHHUE ISl KypCOBOTO MPOEKTHPOBAHUA (BBIIOIHEHUSI KYPCOBBIX
paboT), moMelIeH