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PaGoyas mporpaMma AUCLUIJIMHEL COCTaBjieHa Ha OCHOBe TpeboBaHui PemepabHOTO
rocygapCTBEHHOT0 00pa30BaTeIbHOTO CTaHAApTa BHICIIEr0 00pa30BaHus 10 HallpPaBJIEHUIO
(cnmenunanbHOCTH) MOATOTOBKU «(09.04.04 [IporpaMMHas HHXKEHEPHUS», YTBEPXKIEHHOTO
nprKa3oM MuHKcTepcTBa o0pa3oBaHus U Hayku Poccuiickoir ®epmepanuu ot 19.09.2017
Ne 932, 1 B COOTBETCTBUM C PaboyuM y4yeOHHIM IJIaHOM, YTBEPXKIEHHBIM PEKTOPOM
YHUBEPCUTETA.



1. llenu 1 3aga4Yy THUCIHUILIHHBI

Llenbio penofaBaHus OUCHUTIINHEL «[I[porpaMMUpOBaHNe YCTPOUCTB U MPUIOKEHUH
Knbep-Qpu3nyeckux CUCTEM» SIBIISETCS:

U3y4eHNe TeOPEeTUYEeCKUX U IIPaKTUYECKUX aCIIeKTOB IPOrpaMMUPOBaHUS YCTPOUCTB
U MpunoxeHud kubep-Qu3anyeckKux cUCTEM - MHOOPMAIMOHHO-TEXHOJIOTUYECKOU
KOHIIETIIINY, TT0gpa3yMeBalolllell MHTerpalyio BHYACIUTEIbHBX PECYPCOB B PU3UUECKHE
CYLIHOCTH J11000T0 BUfA.

OTa 1e/lb OCTUTaeTCA IIyTeM pelleHus Claenyolux(er) 3aaad(u):

- QHA/TM3UPOBATh OCHOBHBEIE COCTABHBIE KOMIIOHEHTH KuOep-GhU3UYEeCKUX CUCTEM; -
CTPOUTH CUCTEMBl [ATYUKOB/UCIIOMHUTEJIbHEIX 3JE€MEHTOB, MCIIOJIb3yd OTKPHITOE
almapaTHoe obecleyeHUe W 3MYISATOPH; - CO3MaBaTh IPOrpaMMbl, 00ecleynBaloIne
GYHKLIMOHATBHOCTh YCTPOWCTB U NPUTOXKEHUU Kubep-GU3WYECKUX CHUCTEM; -
dbopMupoBaTh ImpencTaBiieHne 00 apXUTEKType CYIIeCTBYIOIINX pelleHud Kubep-
(buU3nYeCcKUX CUCTEM U IIpOrpaMMHO-allapaTHHX KOMIIJIEKcaX; - pa3bupaTbcsi B Kubep-
bu3nYecKUx CUCTeMaxX, CIIOCOOHBIX pelnaTh riobalibHbBle NPO6GJIeMbl TPOU3BOMCTBA,
TPaHCIOpPTa, 3APaBOOXPaHEHUSI UJIU SHEPreTUYECKUX CUCTEeM; - OeKOMIIO3UpPOBaTh U
aBTOMATU3UPOBATh CJI0XHEE OWU3HEC-TIPOIECCH C MCIOIb30BAHUEM pa3IUYHBIX
IPUKIIAOHBIX TEXHONOTUM Kubep-Gpu3ndecKux CUCTEM; - MPOEKTUPOBATb U CTPOHUTH
IPOTOTUIIH YCTPOMCTB Kubep-Gu3ndeCcKux CHUCTEM C IIOMOIIbI0 OTKPHITHIX MaaTGopMm
HMHTepHeTa Belllell OT YPOBHA Xeje3a [0 KINEHTOOPUEHTUPOBAHHOIO NMPUIOXKEHU.
A Takxe (yHOaMeHTanuW3alu¥, UHTEHCU(PUKALUHU U HHOWBUAyaNH3alU{ IMpoIlecca
o0y4yeHUs NMYyTEM BHeOpeHUSI M 9PPEKTHBHOTO HCIONH30BAaHUSA HOOCTUKEHUU
O0TEYEeCTBEHHOHU M 3apy0ezkHOM HayKu B chepe pa3pabOTKU MPOrpaMMHOT0 o0ecliedyeHust
nnsi kubep-PpuU3nUyeCKUX CHUCTEM, IMHUPOKOTO HCIOJIb30BAaHUS HOBBHIX CTAHOapTOB
MexpgyHapogHoro Coi3a 9nekTpocBsa3u (ITU), EBpomeucKOoro HHCTHUTYyTa
CTaHOoapTus3anuud B obnactu TenekoMMmyHukanuiu (ETSI) MHCTHUTyTa MHKEHEPOB
31eKTpOoTeXHUKN u 9NeKTpoHUKHU (IEEE), MexXOyHapooHOW OpraHH3alXU IIO
ctanpaptusanuu (ISO) m MexpayHapogHou snekTpoTexHudeckou komuccuu (IEC).B
pe3ynbTaTe U3yYEHUS OUCLUUIIIAHB y CTYJEeHTOB OOJIKHHE CHOPMUPOBATHCS 3HAHUS,
YyMEHHUS ¥ HaBBHIKM, MMO3BONSIOINIME pa3pabaTeiBaTh MpPOrpaMMHOe oOecledeHue [Jis
COBPEMEHHEIX CeTel CBA3M, IOCTPOEHHLIX Ha OCHOBe KOoHUenuuu WHTepHeTa Belueu u
CaMOOPraHU3yWIIUXCSA CTPYKTypax, a uMeHHOo: M2M u VANET, BUpTyanbHOU U
IOIOJIHEHHON peajbHOCTHU, MAIIMHHOM OOy4YeHUU U APYTUX NPHUIOXKEHUUW OaHHOU
KoHIeniuu. OTHenbHOEe BHUMaHNe B OUCIUIININHE yAENsIeTcs BorpocaM pa3paborku I10
[JIS PA37IUYHBIX TEXHOJIOTHM U MPOTOKOJIOB IIepefayd JaHHBIX U UX POJIUA IPU IOCTPOEHUH
U 9KCIITyaTaluu Kubep-Gpu3ndecKrux CUCTEM.

2. MecTo THCIHUIIIHHBI B CTPYKType 00pa30BaTe/IbHOH MPOrPaMMEI

HOucuunnuHa «[IporpaMMupoBaHue YCTPOUCTB U NMPUJIOXKEHUU KHOep-Ppu3andecKux
cuctem» b1.0.06 oTHOCUTCS K 00s13aTeIbHOM YacTH MporpaMmel MaructpaTtypsl «09.04.04
[TporpaMMHas UHKEHEPUS».

M3yuyenue pmucuuniauHbl «I[IporpaMMupoOBaHHE YCTPOMUCTB M MPUTOKEHUU Kubep-
(bu3MYeCcKUX CHUCTEM» OCHOBHIBaeTCSd Ha 0Oal3e 3HAHUU, YMEHUW M KOMIIETEHUIUH,
IIOJTYYEeHHbIX CTYOeHTaMH Ha IIpe[bIyIeM ypoBHe 00pa3oBaHUS.



3. IlepeyeHb IVTAaHHPYEMBIX Pe3yIbTaTOB 00yUYeHHsI, COOTHECEHHBIX C
IUTAaHUPYEeMBIMH pe3y/IbTaTaMH OCBOEHHS 00pa30BaTe/IbHOH MPOrPaMMBbI

[Tpotiecc u3y4yeHus OUCIHHUIIIMHEL HallpaBieH Ha GopMUpOBaHUe CIETYIOIMINUX

KOMIIETEHIINN:

Tab6mua 1

Ne Koxn

HauMeHOBaHHe KOMIIETEHIIUH
I/ [KOMIIeTeHIIHH

CnocobeH pa3pabaTeiBaTh OPUTHHAIbHBIE aITOPUTMEI ¥ IIPOTPaMMHbIE

CBSI3aHHEIX CO C(bepoﬁ OedATeJIbHOCTH

1 OIIK-2 CpencTBa, B TOM YUCJIe C UCII0Ib30BaHUEM COBPEMEHHEIX
MHTEJJIEKTYaJIbHBIX TEXHOJIOTUY, OISl pellleHusl NpodeCCHOHATbHBIX 3afad
Cnoco6eH caMOCTOSITENTbHO MPUOOPETATDH C TOMOIIILI0 HHGOPMALMOHHBIX

9 OIIK-6 TEXHOJIOTUU ¥ UCINOJIb30BaTh B IPAaKTUUECKOU [IeATeIbHOCTY HOBblE 3HaHUS

" YMEHUsI, B TOM YHCJI€ B HOBEIX 00J1aCcTIX 3HAHUH, HEeIoCPenOCTBEHHO He

VHOUKATOPH IOCTUXKEHHUS KOMIIETEHITUN

Tabmnuia 2
OIIK-2.1 3HaTh COBPEMEHHEIE UHTENIEKTyalbHbIe TEXHOJIOTUY AJIS PELIeHNs
npodeccroHaIbHEIX 3aad
YMeTh 060CHOBBIBATh BEIOOP COBPEMEHHBIX WHTEJIIEKTYaIbHBIX TEXHOIOTHH U
OTIK-2.2 |mporpaMMHOM Cpennl IPU pa3pabd0TKe OpUTHHAIbHBIX TPOrPAMMHBIX CPECTB [JIS
pelneHus TpodecCuoHaIbHEIX 3a0a4
ViMeTh HaBHIKU pa3pa00TKU OPUTMHATIBHEIX IPOTPAaMMHLIX CPENCTB, B TOM YHUCTIE C
OIIK-2.3 | ucnonb30BaHUEM COBPEMEHHBIX UHTEINIEKTYaJIbHEIX TEXHOJIOTUY, IS PELIeHUS
npodeccruoHanbHLIX 3amay
OIK-6.1 3HaeT nH(POPMaMOHHLIE TEXHOJIOTUH [JIS UCIOJIb30BaHMUS B IPAKTUYECKON
L0esTeJIbHOCTH
OTIK-6.2 | YMeeT caMOCTOATEILHO PHOOpETaTh HOBHIE 3HAHUS U YMEHUS
OTIK-6.3 ViMeeT HaBHIKU CaMOCTOATEITHHO npuoOpeTaTh HOBble 3HAHUS ¥ YMEHUS B HOBEIX
0051acTsIX 3HAaHUMN

4., 00beM THCIHUIUITHHBI H BHABI y4€0HOH PadoThI

Ounas ¢popMa o0yueHUs

o Bcero|CemecTpsl

Bupn yueoHOM padoThI ACOB 1
OG11ast TPyEOEMKOCTb | 5 3ET 180 180
KoHTaKTHasi paboTa ¢ 00y4aromuMHCs 75.35| 75.35
B TOM YHCJIE:
Jlexknuu 20 20
[TpakTruyeckue 3anatus (113) 26 26
JTabopaTtopHbie paboTs (JIP) 24 24
3amuTa KOHTPOJIbHOM pPabOoTHI -
3amuTa KypcoBoi paboTH -
3aluTa KypCcoBOro IpoeKTa 3 3
[IpomexyTOUHas aTTeCTalys 2.35 2.35
CamocTositeibHasi paboTa o0yudaromuxcsi (CPC) 71 71
B TOM YHCJIE:
Kypcosas pabora | | -

Tabmnmuma 3



KypcoBoii mpoekT 25 25
W / unu gpyrue BUOB CaMOCTOSITENTbHOM PabOTHI:
TIOATOTOBKA K JTabopaTOPHEIM paboTaM, MPaKTHYECKUM 46 46
3aHATUSIM, KOHTPOJILHEIM paboTaM, U3ydeHue
TEOPEeTUYeCKOro MaTepuasa
IToproroBka K MpoOMeXyTOYHOU aTTeCTalluU 33.65| 33.65
By npoMeKyTOUYHOH aTTeCTalluu 9K3aMeH
5. CogepKaHue TUCIHUILIHHBI
5.1. ComepxaHue pa3aesioB OUCILUIIINHEL.
Tabmnuna 4
Ne cemecTpa
No HaumeHoBaHue
/m pa3geia ConepxaHue pa3gena OYMHO-| - -
TUCIUIUTHHBI O4YHas|3a04-
Has | oA
Pazgen 1.
Ludporas
TpaHchopMaus -
Egsggﬁglf;S:me HudpoBas skoHOMUKA U IGPOBasi TpaHCHopMaIus
1 | oBmectsa. obmecTBa. [IpoMbitnesHHEle pepomonus. O630p 1
KOHIIeNIYu Kubep-pu3ndeckux cucTeM. TpeH bl
TepMUHEL U
pPa3BUTHSA.
oTIpenieieHus
KOHIIEeTIITNY Kubep-
dbusmyeckux
CUCTEM.
Paspen 2. Ba3oBrle IpUHIUIE ¥ apxuTekTypa MHTEepHEeTa Bemen
Konuenuus ’

ero Bapuanuu. Vicropus u Bo3MoxKHOe Oyayiee
HWHTepHeTa Bellle!, MIaHbl U IPOTHO3L BHEAPEHU . 1
Knaccudukanys TeXHOJIOTUHM U CTaHIAPTOB Iepefayu
maHHbIX B MHTepHeTe Bemel. ZigBee, 6LoWPAN,
Bluetooth Low Energy u op.

WHuTepHeTa Bemen
2 | u TaKTUILHOTO
HuTepHeTa. O630p
9K0-CHCTEMEI
WHTEPHETa Belllei.

Omnpenenenue mudpoBoro aBoriHuKa. “IIudpoBrie
KJIOHBEL” YCTPOUCTB U alllapaTHHIX KOMIIJIEKCOB.
Ot1nryas KOHIENUKY IPOMBIIIIEHHOT0 UHTEPHETa

Pa3zpen 3.
[TudpoBEE MOTmEnH

3 | ¥ MBOMHUKHU. N 1
. | Bemel. lleHTpanu30BaHHOE yIIpaBlieHUE
[TpOMEIIIIIEHHBIN
. | mpou3BomcTBOM. KOHBepTauysa NaHHIX B
MHTEPHET Bellen
reTEePOTreHHBIX CEMAaHTHYECKUX MITI03aX.
Pazgen 4.
e I — S3bIKM TPOrpaMMUPOBAHUS AT KUOep-pu3ndecKux
porp cucreM. Ocob6eHHOCTH Pa3paboTKU YCTPOUCTB,
4 | uHXKeHepus 1

IIITI030B, 00JIAYHEIX IIATPOPM ¥ HHTePGhenCcoB Kubep-

Kubep-pu3ndecKux]
(bU3MIEeCKUX CUCTEM.

CHUCTEM




Pazgen 5.
COop u aHaMM3
OAHHBIX OT .
N Mogpenu 001avHbIX BEIYHCIeHUH. YacTHoe,
YCTPOUCTB Kubep-
N — ob1menocTymnHoe, TuOpuAHOe 1 001IeCTBEHHOE 0671aKo.

5 CHCTEM O6ayHble U KIacTepHBIEe BEIYKMCIeHus. [JocTouncTBa u| 1

Annapa.THoe HeOOoCTaTKX 00JIaYHBIX BEIYKCIIEHNH. Murpaius, ¢ha3sl
MHUTpanuu B 001aKo.
IpOrpaMMHOe
obecrieueHue
YCTPOKUCTB.
Pa3pgen 6.
TecTtupoBaHue TpebGoBaHUS K YCTPOMCTBAM U IIPUIOKEHUSIM Kubep-

6 YCTPOXCTB U GbU3MIECKUX CUCTEM. MeTOIOIOTHST TECTUPOBAHMS 1
MIPUI0KEHUN YCTPOUCTB U NMPUNIOKEHUN Kubep-pu3ndeCcKux CUCTEM.
Kubep-pu3nyeckunx| ABTOMATH3AIMS IPOIIECCOB TECTHPOBAHUS.
cucTeM

5.2. MexpucuuniavHapHble CBA3U C obOecleduMBaeMBIMU (IOCTENYIOMUMU)
OUCITUILINHAMH.

Tabnuiia 5
n]\/[; HanmeHoBaHHe 00ecneYnBaeMbIX (IOCIeYIOIINUX) TUCIUIITHH
1 | UneHTU}UKaIMsg 1 TeCTUPOBaHNE YCTPONCTB U IPUJIOKEHUN HHTEPHETa Belen
5.3. Pa3mesnbl QUCIUIIIMH ¥ BUOLl 3aHSITUH.
Ounas popMa o0yueHus
Tabmnuia 6
No JIek-| [Ipakrt. | JIab6. |Cemu- Bcero
HamMmeHOBaHHe pa3gesia JTUCHUIIITHHBI CPC
n/n IIUH [3aHATHSABaHATHS Hapbl 4aCcoB
Paspmen 1.
[Hudposas TpanchopMalus - gparBep
1 | pa3BuTHS COBPEMEHHOTO0 00IecTBa. TepMUHEL | 2 2 4
U OTIpefieIeHusT KOHIIeMINY Kubep-
(bU3UYECKUX CUCTEM.
Pa3zpen 2.
Konuenuus UHTepHeTa Beller U TaKTUIIBHOTO
2 4 10 4 18
HutepHera. O630p 9KO-CUCTEMEI UHTEPHETA
Belllel.
Pa3zpen 3.
3 | LludpoBbie MOOenu u IBOMHUKH. 4 2 4 10
[TpOMEIIIIEHHEI UHTEPHET Bellel
Pa3zpen 4.
4 |TIporpaMMHasi UHXKeHepus Kubep-pu3ndeckux| 2 4 4 8 18
CUCTEM
Paspgen 5.
5 COop 1 aHanMu3 JaHHBIX OT YCTPOMCTB Kubep- 4 20 4 20 | 48
(¢bu3rYecKux CucTeM. AnmapaTHoe
IporpaMMHOe o0ecliedeHne YyCTPOUCTB.
Pazmen 6.
6 | TecTtupoBaHUEe YCTPOXCTB U NPUIOKEHUN 4 2 4 8 18
Knbep-pu3ndecKux CUCTEM
Wtoro: | 20 26 24 - 46 | 116




6. JIekuuu

Ounas ¢popMa o0ydeHUs

Tabmnmuma 7
No | Homep Bcero
TeMa JIeKIIHH
/1 [pa3je’ia) JaCcoB,
Lludposas skoHOMUKA U IUbpoBas TpaHcHopMalus o0IIecTsa.
1 1 [TpomeImyieHHBIE PeBoous. O030p KOHIENIN Kubep-hu3ndecKux 2
cucteM. TpeHIbl Pa3BUTHS.
Konnenius MHTEpHEeTa Belel u TakTunbHOTO MHTEepHEeTa. O630p 9KO-
9 9 CUACTEMEI UHTEPHeTa Belllell. ba30Bble IPUHIUIILL U apXUTEKTypa 9
VHTepHeTa Bellel, ero Bapuanuu. FMicTopus U BO3MOxKHOe Gymyiiee
VHTepHeTa Belleld, IJIaHbl ¥ IPOTHO3E! BHEOPEHUS.
3 9 Knaccudukaius TeXHOJIOTHY U CTaHAAPTOB IIepefiadyl JaHHEIX B 9
Hutepnete Beeit. ZigBee, 6LoOWPAN, Bluetooth Low Energy u mp.
4 3 Liudposrie Momenu U ABOMHUKY. OmnpenesneHne uppoBoro JBOMHUKA. 9

“ILIucpoBLle KJIOHB” YCTPOMUCTB U anmnapaTHHIX KOMIIJIEKCOB.
[TpoMEIIIIIEHHBIN HHTEPHET Belrei. OTarudas KOHLEIUY TPOMBIIITIEHHOT O
5 3 MHTEepHeTa Bellell. LleHTpanu3oBaHHOE yIIpaBieHNEe IPOU3BOACTBOM. 2
KonBepTauus JaHHLIX B TeTEPOTE€HHBEIX CEMaHTUYECKUX IITI03aX.

A3bIKM TPOrpaMMUPOBaHus [y Kubep-pusnmyeckux cucteM. OcCoOEHHOCTH
6 4 pa3paboTKu YCTPOUCTB, IIJTI030B, 00IaYHHIX I1aTHopM U HHTepdelicoB 2
Kubeppu3nyecKux CUCTEM.

C6op u aHaNMM3 JaHHBEIX OT YCTPOMCTB Kubephru3nueCKUX CUCTEM.

7 > AnmapaTHOe porpaMMHoe obecriedeHne YCTPOUCTB. 2
Mopenu 006nayHbIX BEIYUCIEHUN. YacTHOE, 001Ie0CTyTIHOE, THOPUIHOE U

8 5 ob1mecTBeHHOe 00mako. O6ayHble U KIaCTepPHBIE BEIYUCTICHHA. 9
IocTonHCTBa ¥ HEJOCTAaTKU 00IaYHBIX BHIUKUCIIeHU. Murpanus, Gass
MHUTPAlKK B 00J1aKO.

9 6 TecTupoBaHUe YCTPONCTB U IPUIOKEHUN K1bep-pU3nuecKux CUCTEM. 2
TpeboBaHMS K YCTPONCTBAM U NMPUJIOKEHUSIM KubeppuaniecKux CUCTEM.

10 6 MeToponorusi TeCTUPOBaHUS YCTPONUCTB U IIPUIIOKEHUM Kubep- 9
(r3nYecKux cucTeM. ABTOMaTH3alMs NPOIeCCOB TECTUPOBAHUS.

Htoro: | 20
7. JIabopaTOPHBIA MPAKTHKYM
Ounas popMa o0yueHUs
Tab6mnuia 8
Ne | Homep o Bcero
HauMeHOBaHHeE jTaDOpaTOPHOH PpadOTHI
nn/n pa3aeal JacoOB

1 9 JaTuyuKy ¥ UCIIOJHUTENIbHEIE YCTPOUCTBa. UHTep(delChl NOAKII0UYeHe U 4
0C00EHHOCTHY IPOTPaMMHUPOBaHUS.
AnmapaTHble mTaTGOPMEI st 00paboTKK ¥ TpeoOpa30BaHUs HAaHHBIX.

2 2 OmneparmorHbie cucTeMbl. OCOOEHHOCTH MPOTPAMMUPOBAHHUS allllapPaTHBIX 4
maTGopm.

3 9 O6maunsie maaThopmel. MHTEpdENCH 1 MPOTOKOJIH 71 MOOK/TIOYEHUS K 9
ob6nayHbIM mnaTdopmam. CeTeBast afpecalus ¥ UOeHTUPUKAIUS.

4 3 O6naunsle nnathopmbl. UHTEpGhERCH U MPOTOKOJIH AT IOAKITIOUEHUs K 9
o0nauyHbIM IiaThopmaM. CeTeBast afpecalysi ¥ ugeHTUhUKAIMS.




5 4 IOMyJIMpOBaHue JQHHBIX. Co3maHue IPOCTEHIINX IPUIOKEHUH I cbopa 4
OAHHBIX Ha 00JTAYHBIN CepBep M MX BU3yaau3alus.

6 5 O6paboTKa maHHBIX Ha cepBepe. Ontumu3sanus. opmupoBaHue 1
yIIPaBISIOMNUX KOMaH[

7 6 TectupoBaHue yCcTpoicTB. Pa3paboTKa TeCTOBBIX Cl'IeI.II/I(bI/IKaI.[I/IfI,U 4
MIPOBefieHre TeCTUPOBaHUS U 0OPMIIEHNE ITPOTOKOJIA UCIIBITAaHUMN.

Wtoro: | 24
8. [IpakTHyeckue 3aHsATUA (CeMHUHapPHI)
Ounas popMa o0yueHus
Tab6mnuia 9
Ne | Homep Bcero
Tema 3aHATHSA
n/n pa3aesal JacoB

1 4 [TpoekTupoBaHue ycrporicTBa Ha 6ase NodeMCU u Raspberry P 4

9 5 [TporpaMMHOe 3MyIMpPOBaHME YCTPOMCTBA: OTIIPaBKa JaHHbBIX U pPeaKIus 4
Ha KOMaHJEI

3 5 [Tousitue “o6aka”. Bumgel 0671aK0B ¥ MX Ha3HaYEeHNE. APXUTEKTYPHI A
o0nayHbIX cucTeM. Buger o6maunbIx yenyr. PaaS. IaaS. SaaS.

4 5 CtpuMuHToBasi 00pa00TKa ¥ XpaHeHNe NaHHHIX. 4

5 5 PaboTa ¢ mnatdpopmamu nocpenctom API 4

6 5 Pa3paboTka MakeTa. Brigenenue oTenbHbIX KOMIIOHEHTOB. Co30aHue 4
KOMIIOHEHTOB M UX IIPOTrPaMMUPOBaHUE.

7 6 0030p pa3NUYHBIX BUOOB TECTUPOBAHUS. 2

Htoro: | 26

9. IIlpuMepHasi TeMaTHKa KYPCOBBIX IIPOEKTOB (padoT)
YuyeOGHBIM IIJTAaHOM IIPETyCMOTPEH KYPCOBOM ITPOEKT.

IloaroToBKa K KypCOBOMY IIPOEKTHPOBAHHIO.

KypcoBoe MpoeKTUPOBaHKE [NOMKHO CIIOCOOCTBOBATh 3aKPEIJIEHUI0, YTIy0IeHuIo u
0000ITIeHNI0 3HAHUH, ITOYUYeHHBIX CTYIEeHTaMU 3a BpeMs 00y4eHUs, U IPUMEeHEHUIO 3TUX
3HAHUM K KOMIIJIEKCHOMY PEeLIeHUI0 KOHKPETHO! IMpaKTUYecKon 3agauyn. CUCTeMOU
KYPCOBBIX ITPOEKTOB CTYMEHT MMOATOTABIMBAETCS K BBHIMIOJHEHUIO 00Jiee CII0KHOM 3agayi -
OUIIJIOMHOTO ITPOEKTUPoBaHus. KypcoBoe IpoeKTHPOBaHUE MOIKHO TaKXkKe ITPUBHUBATh
CTy[IeHTaM HaBBIKY ITPOM3BOACTBA PACYETOB, COCTABIEHUS TEXHUKO-3KOHOMUYECKUX
3aIMCOK.

KypcoBo# IIPOEKT AONIKEH COCTOSATh U3 rpadu4eCcKor YacTHU U PacyeTHO-
00BSICHUTENIbHOM 3anuCKu. ['paduuecKuit MaTepral [0IKeH ObITh BEIIIOIHEH C YYETOM
tpeboBanuit ECK]I. B mosicHUTENbHOW 3alIMCKe NOJIXKHEI OBITH 000CHOBAHH BCE
TeXHUYECKHe PeIleHus: ¥ MPeaCcTaBIeHbl pacyeThl, MOATBEePXKAA0IIHNe ITPABUIbHOCTD
BEIOOpA.

9Tu 000CHOBAHUS IIPOEKTa MOTYT OBITH MTPENCTABIEHH B BUIIe CPABHUTEIIHHBIX
XapaKTEepPUCTUK BHIOPAHHOT'O PEIIeHUSs C APYTUMU UMEIOUIMMUCS UIU BO3MOKHBIMU
BapHaHTaAMM, TI0Ka30M UX ITPEUMYIIECTB ¥ IIPOCTOTH U3TOTOBIEHUS Ha CYIIECTBYIOIIEM
o0opynoBaHuM, YyOOOCTBa 3KCITyaTallii, PEMOHTA ¥ TeXHUKHU 0€30IacHOCTH PabOoTHI.

M3noxeHne MOSICHUTENTbHON 3alIMCKU IOIKHO OBITh TEXHUYECKU TPAaMOTHBIM, YETKUM
U CXKaThIM.



PaspaboTaliTe mporpaMMHBEIE 3MYJISITOPHEl ITOOBUKHOIO M CTAllMOHAPHOI'O YCTPOMCTBA,
II03BOJIIONIME TTOAKIII0YaThCS K 0071a4Hoy naaTdopMe 10 J1I000My U3 MOAAePKUBaEeMBIX
IIPOTOKOJIOB, OTIPaBNIATh 3HaUeHus 10 u Goyee mapaMeTpPOB IMOABUKHOI'O YCTPOMCTBA U 5
u 0ojee mapaMeTpPOB CTallMOHAPHOTO YCTPOMCTBA, MOJIydaTh KOMaHIbl U3 MIaT(HOPMEL,
obecreuyrBaTh PeaKIMio Ha KOMaH[b. [IporpaMMHBIN SMYIATOP TakK Ke, Kak ¥ B 6a30BOM
IIPOEKTe, MOXeT OHITh BHIIIOJHEH B JII0OOM M3 TpeX BapHaHTOB: ° IUKINYeCcKas
OTIIpaBKa CreHepUpPOBaHHHEIX B KOJle IIapaMeTpoB - BBOJ] [TapaMeTpPOB IJIs1 OTIIPaBKU B
OKHe TepMHuHasa ° BBOJ ITapaMETPOB [iJIs OTIPaBKU B rpaduuecKoM HHTepderice
nmonb3oBaTens (GUI)

Tab6mua 10
Ne
n/m Tema KypcoBoro npoekxra (padorsr)
1 | Ymu®BI TOpon
2 | YMHas mpOMEIIIIEHHOCTD
3 | VMHag MeguiiHa
4 | YMHOe cenbCKOe X035HCTBO
5 | YMHBIM TpaHCTIOPT
6 |YmuOe KKX
7 | YMHasa aHepreTtuka
8 | YMHBIN puTeiin
9 | YMHEIE TEXHOIOTUM ¥ HOCUMEIE YCTPOKCTBA
10. CamocTosiTe;IbHasI padoTa
Ounas popMa o0yueHus
Tab6muia 11
Ne | Homep Y Bcero
CogepzkaHHe CaMOCTOSITE/IbHOH PadOThI ®opMa KOHTPOJISA
/1 [pa3aeia) JacoB
udposas Tpancopmalius - fpaiBep pa3BUTHUSI
COBpPEeMeHHOTro o01recTBa. TepMUHE 1 .
1 1 p m D YcTHEBIN OnpoC 2
oTpefieNieHUs KOHIENIUY Kubep-pusniueckux
CHCTEM.
Konnenuusa UHTepHETA Belled 1 TaKTUIBHOTO
3amuTa 1abopaToOpPHBIX
2 2 HuTtepHeta. O630p 3KO-CUCTEMEI HHTEPHETA a60T 4
Belllel. P
3 3 [udpoBrie Mofeny 1 IBOMHUKY. [IPOMBIIIIEHHBIN | 3aIuTa 1Tab0paTOPHBIX 4
WHTEPHET Belllel paboTt
4 A [TpoekTupoBaHue yctporcTBa Ha 6a3e NodeMCU u | [IpakTuyeckas paboTa/ 8
Raspberry P YCTHBIM OIIPOC
5 5 [TporpaMMHOe 3My/IUPOBaHKUE YCTPOUCTBA: [TpakTuyeckas pabota/ A
OTIIPaBKa MAHHHLIX U PeakIus Ha KOMaHOH YCTHBIHM OIIPOC
[TousTue “o6maka”. Bugsl 0671aKOB U UX
[TpakTuyeckas pabota/
6 5 Ha3HayeHMe. APXUTEKTYPHl 00TaYHBEIX CUCTEM. . 4
YCTHBIM OTIPOC
Bupbl o6nmayneix yenyr. PaaS. IaaS. SaaS.
IIpakTuueckas pabora
7 5 Crpumunronas o0paboTka 1 XpaHeHUe JaHHBIX. P Kadi p / 4
YCTHBIM OIIPOC
IIpakTuueckas pabora
8 5 Pabota ¢ mnarpopmamu mocpenctsoM API p xai p / 4
YCTHBIM OIIPOC




Pa3paboTka MakeTa. BrimeneHune oToenbHBIX
[TpakTuyeckas paboTa/
9 5 KOMIIOHEeHTOB. Co3aHNe KOMIIOHEHTOB U UX N 4
YCTHBIX OIIPOC
MIPOrpaMMUPOBaHUE.
ITpakTuueckas pabdoTa,
10 6 O0630p Pa3NUYHBIX BUAOB TECTUPOBAHUS. P Kai p / 8
YCTHBIU OTIPOC
HUtoro: | 46

11. IlepeyeHb Y4€OHO-METOTHIECKOT 0 00eCIIeYeHHs [IJIsi CAMOCTOSITe IbHOU
padoThI 00YYAIONIMXCS TI0 TUCIUIITHHE

I caMoCTOsITeTbHOU PadOTHI 10 AUCILUIIIKHE PEKOMEHI0BAHO cllefyllee yueOHO-
MeTOIruYecKoe obecredeHue:
- [TonoxeHne 0 caMOCTOSTENbHOU paboTe CTyneHToB B CaHKT-IleTepOyprckom
roCygapCTBEHHOM YHUBEDPCUTETE TeIeKOMMYHUKauuii uM. npod. M.A. Boru-BpyeBuya;
- PEKOMeH[I0BaHHAs OCHOBHAS U JOIOJIHUTENIbHAS JIUTepaTypa;
- KOHCIIEKT 3aHATUY 110 OUCLIUIIIVHE;
- CIIaUfBI-IPe3eHTalUy U APYrod MeTOOUYEeCKUY MaTepuall, UCIOJIb3yeMEIY Ha 3aHATUAX;
- MeTOAMYEeCKHe PeKOMEeHalluy 110 ITOATr0TOBKe MUChbMEHHBIX PadoT, TpeOoBaHUS K UX
cofepxXKaHUI U ohopMIIeHHIO (pedepart, scce, KOHTpOIbHasg paboTa) ;
- (DOHABI OIIEHOYHKIX CPENCTB;
- MeTOAMYEeCKHe YKa3aHus K BHIIOTHEHUIO TabopaTOPHEIX PaldoT Ol CTYAEHTOB;
- MeTOAMYeCKre peKOMEeHaliy 110 TOATOTOBKE U 3alluTe KYpCOBOU paboTH (IIPOeKTa).

12. ®oHJ OIIEHOYHBIX CPEICTB [IsI IPOBEIeHUsI IPOMEKYTOYHOH aTTeCTalluHu
00Yy4YaIOIIHUXCs

®oH[I OIIEHOYHHIX CPEACTB pa3pabaThiBAETCS B COOTBETCTBUU C JIOKAIbHBIM aKTOM
yHuBepcuTeTa "[lonoxkeHue 0 GOHME OIEHOUYHHIX CPEACTB" M SABISETCS IPUTIOXKEHUEM

(ITpunoxenue A) K paboueli MporpaMMe OUCIUIIINHEL.

®oH[I OI€HOYHHBIX CPEOCTB [OJid IPOBEeOEeHUS NPOMEXYTOYHOW aTTeCcTalluu
0o0ydJalolIuXCcs M0 AUCIUIIIAHE BKII0OYaeT B celd:

- TIepedYeHb KOMIIETEHIIUH C YKa3aHUEM 3TaIlOB UX (OPMHUPOBAHUS B IPOIIECCE OCBOEHUS
o0pa30BaTeNbHOU TPOTPaMMbI;

- OIKCaHMe II0Ka3aTejlel U KPUTEPUEB OLleHUBAHUSI KOMIIETEHIIMM Ha Pa3JIMYHBIX 3Talax
¥X (OpMUPOBAHUS, ONIMCAHKE IIKa/ OLleHUBAHUS;

- TUTIOBHIE KOHTPOJIbHLIE 3a[aHus UJIM WHBIE MaTepuaslbl, He00OXOIUMEBIE [IJIST OIleHKU
3HaHUU, YMEHUY, HAaBBIKOB U (MJIM) OIBITA AEATEIbHOCTH, XapaKTePUIYIOILIUX ITallbl
dhopMUpOBaHUS KOMIIETEHIINM B IIPOLIECCe 0OCBOEHUST 00pa30BaTeIbHOM ITPOTPAMME;

- METOOUYeCKNe MaTepHualbl, Onpefensiolye Ipoleayphl OLleHUBaHUI 3HAHUU, YMEHUH,
HaBHIKOB ¥ (MJIM) OIIbITA AEeATEeIbHOCTH, XapaKTEePU3YIOIKX 3Tkl (POPMUPOBAHUS
KOMIIETEHLINH.

II11s1 KaXXmoro pe3yibTaTa 00y4eHUs [0 OUCHUIINIMHE ONpPeensioTCs IoKa3aTelu U

KPpUTEpUH OIeHKU CHOPMUPOBAHHOCTM KOMIIETEHLMM Ha pPa3lNHWYHBHIX 3TalaX HX

dbopMupoBaHus, Kb ¥ IPOIEAyPHl OlleHWBaHUSA.
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13. IlepedyeHb OCHOBHOH H IOIOJTHHTE/ILHOH JTHTEPATyPhbl, HEOOXOTUMOM [IJIsI
OCBOEHHH JTHCIHIIIHHEI

12.1. OcHOBHas nuTEpPaTypa:

1. T'onmppwreiis, b. C.
Cetu cBg3u: YuebOHUK : [OnekTponnbd pecypc] / b. C. F'onpamrerid, H. A. Cokornos, I
I'. duoBckui. - CII6. : BXB-IIeTepOypr, 2014. - 401 c. : un. - URL:
http://ibooks.ru/reading.php?productid=340663. - ISBN 978-5-9775-2798-9 : b. 1.

2. Meuep, b.
OO0BEKTHO-OPHEHTHPOBAHHOE ITPOrPaMMUPOBaHNE U NTPOrpaMMHasi UHKEHePHs :
[OnmekTpoHHBIN pecypc] : yuebHoe mocobue / b. Metiep. - 2-e u3m. - Mocksa : UHTYHT,
2016. - 285 c. - URL: https://e.lanbook.com/book/100271. - b. u. KHura u3 Ko1eKIuu
HUHTYHUT - UadopmaTuKa

12.2. JononHUTENbHAS IUTEPaTypa:

1. KyuepsBeiii, AHnpeil EBrennesuy.
Camoopranusymwmuecs cetu : yaeOHoe nocobue / A. E. Kyuepseii, A. B. [Ipokomnbes,
E. A. KyuepsBniii. - CII6. : JTio6aBuy, 2011. - 309 c. : un. - ISBN 978-5-86983-318-1 :
300.00 p. - TekcT : HenocpencTBeHHbIN. EcTh aBTOrpad: Kyuepsseii, A. E.

2. Tonpgurrens, b. C.
Cetu cBg3u ocT-NGN : [9nmextporHbl pecypc] / B. C. Tonpamrreiis, A. E. KydepsBeiid.
- CII6. : BXB-IIeTep0Oypr, 2014. - 160 c. : un. - URL:
http://ibooks.ru/reading.php?productid=340666. - ISBN 978-5-9775-3251-8 : b. 1.

3. Opnos, C. A.
TexHonmoruu pa3paboTKU MPOrpaMMHOTO obecriedeHusa. YUeOHUK A By30B. 4-€
u3ganue. CTaHOApPT TPETHETO MOKONEeHU : [ImekTpoHHEIN pecypc] / C. A. Opnos, b. 4.
Lunekep. - CIIO6. : ITutep, 2012. - 608 c. : un. - URL:
http://ibooks.ru/reading.php?productid=28460. - ISBN 978-5-459-01101-2 : b. m.
CraHOapT TpeThero MOKOJIEHHUS.

14. IlepeyeHsb pecypcoB HHPOPMALTHOHHO-TEIeKOMMYHUKAIIHOHHOH CETH
«AHTEpHET»

Pecypcel uH)OPMALMOHHO-TEIEKOMMYHHUKAIIMOHHOW CEeTH MHTEPHET U3 YKa3aHHOTO
IepevHsl SBISIOTCS PEKOMEHOYEeMEIMH MNOMOTHUTEIbHEIMUA (BCIOMOTATEIbHBIMHU)
HUCTOYHHUKAMU OpuImMambHON MHGOPMALMK, pa3MeIleHHOW Ha JerallbHEIX OCHOBAHUSX C
OTKPBITHIM OOCTYIOM. 3a MOJHOTY COOepXKaHUS M KadyecTBO PabOTy cCaulTOB HeCeT
OTBETCTBEHHOCTb ITPABOOOIaiaTe b,

Tabmnuia 12
HaumeHOBaHue pecypca Anpec
Oc¢unransusiii caut CIIGTYT sut.ru/
OnektponHas 6ubnuoreka HTH . . .
P CTI6IYT lib.spbgut.ru/jirbis2_spbgut/index.php
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15. IlepeyeHb HHPOPMAIIHOHHBIX TEXHOIOTHH, HCIOIL3YEeMBIX IPH
OCyIlIeCTB/IEHHH 00pa30BaTe/ILHOI0 Ipolecca Mo JUCHHUIUINHE (MOIYIII0),
BKJTIOYasi MepedyeHb MPOrpaMMHOro obecrnedyeHust H HHPOPMAaITHOHHBIX
CIIPAaBOYHBIX CHCTEM.

15.1. TIporpaMMHOe obecredeHne OUCIUIIINHEL:

- Code::Blocks

- Cpepna pa3pabotku Qt Creator
- Evince

- Glassfish

- Java(JDK)

. Libre Office

- Linux Debian

- Netbeans

- Tomcat

- Windows 7 UKCC
- ®peumMBopK Qt 5

15.2. UHpOpMallOHHO-CIIPABOYHEIE CUCTEMBI:

- 9BbC iBooks (https://ibooks.ru)
- 9BC Jlans (https://e.lanbook.com/)
- OBC CII6I'YT (http://lib.spbgut.ru)

16. MeTomuuecKHe yYKa3aHHUS IS 00yJalONIUXCS 10 OCBOEHHUIO TUCIIHIITHHBI

15.1. TInaHWpOBaHUEe W OpPTAaHU3aAIUsI BPeMeHH, HEOOXOOMMOTO OJIs H3yYeHUS
IUCITUIITHHEL

BaXHBEIM yCIIOBHEM YCIEIIHOTO OCBOEHMS HUCIUIIUHB «IIporpaMMHpPOBaHUE
YCTPOMCTB U IPHUIIOKEHUN KuOep-Gu3ndeCKuX CUCTEeM» SBIISETCS CO3JaHHE CHCTEMEI
IPaBUIIPHON OpPraHM3allM¥ TPYHA, MO3BOJSONIEN pacnpegenuTh y4eOHYI0 HaArpy3Ky
PaBHOMEPHO B COOTBETCTBUY C I'PaduKOM 00pa30BaTeIbHOTO IpoIiecca. bobIyio moMoIh
B 9TOM MOXKET OKa3aTh COCTaBlieHHUe IJlaHa PabOTH Ha CEMEeCTp, MECSI, Helelo, NeHb.
Ero Hajmuume MO3BOIUT MOTUYUHUTE CBOOOJHOE BpeMs IesaM y4eOnl, TPYOUThCS Gomee
ycmemHo u 93¢ GekTuBHO. HyKHO OCYIIeCTBISATH CAMOKOHTPOJIb, KOTOPHIN SBIISIETCS
HeoOXOMUMEBEIM YCJIOBHEM YCIeIrHON yueOwl. Bce 3amaHus, BKIHOYas BHIHECEHHEIE Ha
CaMOCTOSITENIbHYI0 pPabO0Ty, PEeKOMEHMAYyeTCs BHIIIONHSATh HEIOCPEACTBEHHO IIOCHe
COOTBETCTBYIONIET0 ayMUTOPHOTO 3aHATHUS (JIEKIWH, IPAKTHYECKOTO 3aHATHUS), UTO
CIIocoOCTBYyeT NMyd4IIeMy YCBOEHHI0O MaTepualla, I03BOISET CBOEBPEMEHHO BHISIBUTH U
YCTPaHUTh «IIPOOebl» B 3HAHUSIX, CHCTEMATH3WPOBATh PaHee MPOHMIeHHEN MaTepuas, Ha
€r0 OCHOBE MPUCTYMUTD K OBJIafeHUI0 HOBBIMU 3HAHUSIMU U HaBHIKAMU.

CucrteMa YHUBEPCUTETCKOT0 00y4YeHMST OCHOBBIBAETCSI Ha PAIlMOHABHOM COYETAaHUHU
HEeCKOJIbKHX BUMOB y4eOHBIX 3aHSATHUU (B MEPBYI Oo4Yepemb, JEKIUA U IPAKTUUECKHUX
3aHsATHUM), paboTa Ha KOTOPBIX 00/agaeT onpeaeeHHON Celn(puKo.

12



15.2. IToaroToBKa K JIEKLIUSAM

3HAKOMCTBO C OUCLUIIIMHON ITPOUCXOOUT YKe Ha MEepPBOM JEKIUH, TOe OT CTyJeHTa
TpebyeTcst He MIPOCTO BHUMaHUE, HO U CaMOCTOSITeNIbHOe 0opMIIeHNe KOHCIeKTa. [1pu
paboTe ¢ KOHCIIEKTOM JNEKIUN HeoOXOOUMO YUUTHBATL TOT (AKTOpP, YTO OOHU JEKIUU
[AI0T OTBETHl HA KOHKPETHBIE BOIIPOCHL TEMEI, APYTHE - JIULIb BHIABIAIOT B3aUMOCBSA3U
MeXIy SIBJIEHHUSMH, IIOMOTas CTYOEHTY IMOHSATh T'IyOMHHBIE HPOIECCH Pa3BUTHUS
M3y4aeMoro IpefiMeTa, KakK B MCTOPUM, TaK M B HACTOSIIEe BpeMs.

KoHcmekTUpoBaHUE JEKLUWU - CJO0XKHBIM BUI BY30BCKOU aymgUTOPHOM paboOTHI,
Ipenmnoaraliiui WHTEHCUBHYI YMCTBEHHYIO HOEeSTelIbHOCTh CTyoeHTa. KOHCIeKT
SIBJISIETCS TIOJIE3HBIM TOT{Ia, KOTHa 3alMCcaHo caMoe CYIIeCTBEHHOE M CHEeNTaHO 3TO CaMUM
oOyuawmumcsa. He Hago cTpeMuThCs 3amucaTh [OCJIOBHO BCHIO JeKnuio. Takoe
«KOHCITEKTHPOBaHKE» MMPUHOCUT OOJIbINE Bpema, YeM IMoib3kl. Ilemecoo6pa3Ho BHadase
IIOHSITh OCHOBHYIO MBICJIb, M3JIaTaeMyI0 JIEKTOPOM, a 3aTeM 3amucarth ee. 2KenaTenbHO
3allUCh OCYIIECTBNSATh HAa OOHOMW CTPAHUIlE JTUCTA WU OCTABNSAS IOJS, Ha KOTOPHX
03Hee, IPU CAMOCTOSITENIbHOM pad0Te C KOHCIIEKTOM, MOXKHO CHeNlaTh [OMOIHUTE IbHEIE
3aIKCH, OTMETUTD HETIOHSITHEIE MECTA.

KoHCIeKT NeKInuu aydine Ioapas3fessaTh Ha MYHKTH, coOmiogas KPacHYI0 CTPOKY.
9toMy B 0OOnbIION cTemeHu OymyT cmoco6CTBOBAThH BOMPOCH IjlaHA JIEKIUH,
IIpenoXeHHbIe IpemonaBaTensaM. Crnenyet oOpaliaTh BHUMaHUEe Ha aKI[€HTHI, BEIBOMEI,
KOTOPHIE [e/TaeT JIEKTOP, OTMedasi Hanboree BaXKHEIE MOMEHTHI B JIEKIIMOHHOM MaTepHaje
3aMeYaHUsIMHU «BaXXHO», «XOPOIIO 3allOMHUTL» U T.II. MOXKHO [IeJlaTh 3TO U C IIOMOIIIbIO
Pa3HOIIBETHHIX MAPKEPOB UM PYYEK, IOTUYEPKHUBas TEPMUHLL U OIIPENETIeHUS.

Ilenecoob6pa3Ho pa3paboTaTh COOCTBEHHYI CHUCTEMY COKpalleHui, ab0peBUaTyp u
cuMBonoB. OgHAKO MpU JanbHeHIel paboTe ¢ KOHCIIEKTOM CUMBOJIBL JIy4Ille 3aMEHUTH
OOBIYHBIMHU CJIOBaAMHU [1Jis OBICTPOTO 3PUTENLHOTO BOCHPUSTHUS TeKcTa. PaboTas Hap
KOHCIIEKTOM JIEKIIUH, BceTrma He0OXOOUMO MCIIOJIb30BaTh HE TOJMbKO Yy4eOHUK, HO U TY
JIUTEPATypPy, KOTOPYIO MOIOTHUTEIFHO PEKOMEHIOoBaN JIeKTOP. IMeHHO TaKasl cepbe3Hasd,
KpomoTnuBasi paboTa C NEKUUMOHHBIM MaTepHalioM I03BONUT TIy0OKO OBIAMETh
TEOPEeTUYECKUM MaTepUajioM.

15.3. IlogroToBKa K IPakKTU4YECKUM 3aHATUAM

TmaTenbHOe MpPOAYMEBaHWE U M3y4YeHUE BOIPOCOB IIJlaHa OCHOBHIBAETCS Ha
nmpopaboTKe MPOMIEHHOr0 MaTepuaia (MaTepuana JeKIWi, MPakKTU4eCKUX 3aHATHH), a
3aTeM u3y4yeHuss 00s3aTeNbHOM U [IOMONTHUTEIbHON JTUTEPATYPhl, PEKOMEHIOBAHHON K
NAHHOU TeMe.

Pe3ynbTaT Takoi pabOTH HOMXKEH IMPOSBUTHCS B CIIOCOOHOCTH CTyIeHTa CBOOOMHO
OTBETUTh Ha TEOPETUYECKHE BOIPOCH NpPAKTHKyMa, €r0 BHICTYIJIEHWN U y4aCTUHU B
KOJIJIEKTUBHOM OOCYXKIOEHMH BOMPOCOB M3y4yaeMOM TeMbl, MPAaBUIbHOM BHIIIOIHEHUU
IPaKTU4YeCKUX 3aJaHui ¥ KOHTPOJBHBIX PadoT.

Heo0xomuMo MOHUMATh, YTO HEBO3MOXKHO BO BpeMSI ayOUTOPHBIX 3aHATUN U3T0KUTh
BECh MaTepual KM3-3a JUMHUTA ayOgUTOPHBIX YaCOB, ¥ NPH U3YYEHUU OUCLUUIMIUHEL
HeIOCTAaTOYHO KOHCIIEKTOB 3aHATHH. [103TOMy caMocTosiTeNbHAs paboTa ¢ yueOHUKaAMU,
y4eOHBIMU TOCOOMSIMHK, HAy4YHOW, CIPaBOYHOW NUTepaTypol, MaTepualaMu
IepUoNuYecKUX U3maHul u MHTepHeTa sBnseTcs Haubonee 3QPEeKTUBHEIM METOOOM
IIOJIy4YEeHUS NOMOJHUTENIbHBIX 3HaHUM, IT03BOMISET 3HAYUTEIbHO aKTHBU3UPOBATh MIPOLIECC
oBNajieHusT uH@oOpMaIuen, crnocodCcTByeT Goyee rIy00KOMY YCBOEHMIO HM3y4aeMOTO
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MaTepuana, GOpMUPYeT y CTYOEHTOB CBOE OTHOIIEHWE K KOHKPETHOU IpobieMe.

15.4. PekoMeHpaluu 1o paboTe ¢ TUTEPaTypOr

PaboTy c nuTepaTypoi Ienecoodpa3Ho HavyaTh C U3yuyeHus: obux pabot mo TeMe, a
TakXe y4eOHUKOB U y4eOHBIX mocoOuil. [lanee peKOMeHAyeTCs MepeuTu K aHalnu3y
MoHoOrpaduit 1 cTaTel, paCCMaTPUBAIOIINX OTHENIbHEIE aCIIeKTHl MPo0IeM, U3y4aeMbIX B
paMKax Kypca, a TakxXe opuIMaIbHBIX MaTepruaaoB U HeONyO0JIUKOBAHHBIX JOKYMEHTOB
(Hay4HO-UCCIeloBaTenbCKue PaboThl, MUCCEPTAllMU), B KOTOPHIX MOTYT COMepXKaThCs
OCHOBHBIE BOIIPOCH U3y4aeMOou IPOOIIeMEL.

Pa6oTy ¢ MCTOYHMKAMHU HaJO0 HaYMHATh C O3HAKOMUTEJILHOTO YTEHHS, T.e.
IIPOCMOTPETH TEKCT, BEIAETISIS €r0 CTPYKTYPHBIE eAUHULIEL. [Ipy 03HAKOMHUTEIbHOM YTEHUHU
3aKjlaflKkaMu OTMeYaloTCS Te CTPAHHUIb, KOTOphkle TPeOyioT 06ojiee BHUMATEJIbHOTO
n3ydyeHUus. B 3aBUCUMOCTH OT pe3y/lIbTaTOB O3HAKOMUTEJIbHOTO UTEHUS BHIOMpAEeTCs
nanbHeHmuu crocod paboThl ¢ UCTOUHMKOM. Ecnu Ojsi pa3pelneHus MOCTaBIeHHOU
3amauu TpeldyeTcs u3ydeHrWe HEKOTOPHIX pparMeHTOB TeKCTa, TO MCIOIb3yeTCS METO[
BHIOOPOYHOTO uTeHUsI. Eciu B KHUTe HET mogpoOHOro OrjaBlieHHs, ClelyeT o0paTUTh
BHUMaHNe yYeHNKa Ha IpeIMEeTHhIE U UMEHHBIE YKa3aTelH.

M30paHHble pparMeHTH WU BeCh TEKCT (€CJIM OH I[eJIMKOM MMEeT OTHOIIeHHe K
TeMe) TpeOyloT BOyMYHBOIO, HETOPOIIJIMBOTO UYTEHUS C «MBICIIEHHOM IMpopaboTKOoii»
MaTepuaia. Takoe YTeHMe IpeIonaraeT BrgeneHue: 1) rmaBHOTO B TEKCTE; 2) OCHOBHBIX
apryMeHToB; 3) BEIBOgOB. Ocob60e BHMMaHKe CliefyeT 00paTUTh Ha TO, BEITEKAET TE3UC U3
apryMeHTOB unu HeT. Heob6xomuMo TakxXKe MMpPOaHaNIU3UPOBaTh, KakKue U3 YTBEPXKIEHUU
aBTOpa HOCSAT NMpoOJeMaTUUYHBIM, TUIMOTETUYECKUM XapaKTep M YJIOBUTb CKPHITHIE
BOIIPOCHI.

[ToHSITHO, 4YTO yMeHHe TaKuM 00pa3oM paboTaTh C TEKCTOM NMPUXOOUT AanekKo He
cpaldy. Haumnyumu# cnoco® Hay4yuThCS BHIAENSITH T'JIaBHOE B TEKCTe, YJIaBIUBaTh
npoOjieMaTUYHBIM XapakTep YTBEPXKOEHUW, OaBaTh OL[EHKY aBTOPCKOM MO3ULUHU - 3TO
CPaBHUTEJIbHOE YTEeHHeE, B XOIe KOTOPOTO CTYOEeHT 3HAKOMUTCS C PA3TUYHBIMUA MHEHUSIMU
II0 OOHOMY U TOMY K€ BOIIPOCY, CpPaBHHBAeT BeCOMOCTh ¥ N0Ka3aTeIbHOCTh apIyMEHTOB
CTOPOH U fieslaeT BEIBOJ, 0 HauOosbinel yOequTeIbHOCTH TOM UM MHOM IO3ULIUY.

Ecnu B muTepaType BCTpedyaloTCs pa3Hble TOYKYM 3PEHUS II0 TOMY UJIM MHOMY BOIIPOCY
13-3a CJIOXKHOCTH IIPOIIEIINX COOLITHM U NMTPABOBLIX SIBIEHUM, HEJIb3sT UX OTBEpPraTh, He
pa3obpaBmuch. [Ipy HaNW4YWM pacXxoXAEeHUU MeXKOy aBTOpaMuU HeoOXOOWMO HaUTHU
palroHanbHOE 3ePHO yV KaXKIOOro M3 HUX, YTO MO3BOJIUT TIy0zkKe YCBOUTH MpeaMeT
n3ydyeHus u 6ojiee KPUTUYHO OI[€HHWBATh U3ydaeMble BOIPOCH. 3HAKOMSACh C 0COOBIMU
MO3UIUSIMU aBTOPOB, HYKHO OIPENeNsITh UX CX0XKHUe CYyXKIeHUS, apr'yMeHTH], BHIBOMHI, a
3aTeM CpaBHMBATh UX MeXAy co00M M MPHUMEHSITh U3 HUX Ty, KOTopas 0ojiee ybenuTenbHa.

CnepyoomuM 3TarnoM paboTel ¢ MTUTEePATYPHLIMU UCTOYHUKAMHU SIBIISETCS CO3MaHue
KOHCITIEKTOB, (DMKCHPYIOUIAX OCHOBHBIE TE€3UCH U apryMeHThl. MOXKHO fieflaTh 3aluCcH Ha
OTHEeNbHBIX JIUCTAX, KOTOPHE MTOTOM JIETKO CHCTEMATU3UPOBATh II0 OTHENIbHEIM TeMaM
M3y4aeMoro Kypca. [Ipyrou cmnocol - 3TO BefileHNe TeMaTU4eCKUX TeTpafei-KOHCIIEKTOB
II0 OMHOM KakKou-nmubo TeMme. bonbinme cmemnuanbHbe Pab0TH MOHOTpadHuuecKoro
XapakTepa Lienecoo0pa3HOo KOHCIEKTUPOBATh B OTHAENIbHBIX TeTpPaAsgax. 34eCh BaxkHO
BCIIOMHUTD, UTO KOHCITEKTHI ITUITYTCS HAa OMHOM CTOPOHE JIUCTA, C MOJISIMU ¥ OOCTATOYHBIM
IJIS UCIIPABIIEHUS U PEMApPOK MeXKCTPOYHHIM PacCTOSTHMEM (3TU IpaBuUia COOMIOOAIOTCS
st ynoOCTBa pefllakTUpoBaHus). EC/IM B KOHCIIEKTaX IPUBOOSATCS IUTATEL, TO HEIIPEMEHHO
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OONXKHO OBITh HAHO YKa3aHUe Ha MCTOYHUK (aBTOP, Ha3BaHHUE, BHIXOMHBEIE MaHHBIE, Ne
CTpaHuIlH). BriocnencTeuu 3Ta nHGOPMAIMK MOXKET OBITh MCII0Ib30BaHa IIPU HAlTMCAaHUHN
TeKCTa pedepaTra WA APYroro 3aJaHus.

TakuMm o6pa3om, Tpu paboTe C UCTOYHUKAMU U JIUTEPATyPOU BaxKHO YMETh:

- COIIOCTaBNATh, CPaBHUBATh, KIAaCCU(MUIIUPOBATh, TPYNIUPOBATh, CHCTEMATU3UPOBATh
“H(OpPMAIIKIO B COOTBETCTBUM C OIpefeleHHOM y4eOHO! 3aiayel;

- 0000I11aTh MOJTyYEeHHYI0 MH(POPMAIIXUIO, OIIeHUBAThL IIPOCIYIIAHHOE U TPOYUTAHHOE;

- (pmKCHpOBaTh OCHOBHOE COfiepKaHue co0b1eHu; GopMyIupoBaTh, YCTHO U IHCHbMEHHO,
OCHOBHYIO U[IeI0 COOOIEHHUST; COCTABISATH IJIaH, GOPMYIMPOBATh TE3UCH;

- TOTOBUTH U IPE3€HTOBaTh Pa3BEPHYThEIe COODIIEHUS THIla OOKIIaaa;

- paboTaTh B pa3HHIX pexXrMax (MHIUBUAYAJIbHO, B IIape, B IPYIIIE), B3AUMONENUCTBYS OPYT
C OPyroM;

- II0JIb30BAThCSA PedepPaTUBHBIMYU U CIIPABOYHBIMU MaTepHalaMu;

- KOHTPOJIMPOBAThL CBOU [IEMCTBUS U NEUCTBHS CBOUX TOBAPUINEH, 00bEKTHBHO OI[€HUBATh
CBOH [EMCTBHUS;

- obpalaThCs 3a IOMOIIbIO, MOMONTHUTENbLHEIMU Pa3bsSICHEHUSIMU K IMPeNnopaBaTelio,
OPYTUM CTyOeHTaM;

- TI0JIb30BAThCSA JIMHTBUCTUYECKOUW UM KOHTEKCTYaJbHOU AOTrafgKoHU, CJIOBapsiMH
PA3NMYHOTO XapaKTepa, Pa3IMYHOr0 poja MofCcKa3KaMH, OIIOPaMM B TEKCTe (KITI0YeBhIe
CJI0Ba, CTPYKTYypa TEeKCTa, IpeABapsouas nHhpopManus u ip.);

- HCIIOIb30BaTh IIPU TOBOPEHUM U MHCbMe Iepudpas, CAHOHUMUYHLIE CPEMICTBA, CJI0Ba-
OTIMCaHUS OOIIUX MOHSATHM, PA3bsICHEHUS, TPUMEPHI, TOTKOBAaHUS, «CIIOBOTBOPYECTBO»

- TIOBTOPSITH UJHU Nepedpa3upoBaTh PEIUIUKY co0eceqHWKa B MOATBEPXKIEHUN TOHUMaHUS
ero BLICKa3bIBaHUS UJIA BOIIPOCA;

- 00paTUTHLCS 3a MMOMOIIBLIO K COOeCEeTHUKY (YTOYHUTD BOIIPOC, IEPECIIPOCUTE U AP.);

- UCIIOJIb30BaTh MUMHUKY, XKECTH (BOOOIIe X B Te€X CIydasix, KOrfa S3bIKOBEIX CPEOCTB He
XBaTaeT IJIs BEIPAXKeHUS TeX UM UHBIX KOMMYHUKATUBHEIX HAMEPEHUH).

15.5. [TogroToBka K IpoMekKyTOYHOU aTTeCTaLlUU
[Tpy IOATOTOBKE K IPOMEXKYTOUYHOM aTTeCTalluu Liefiecoo0pas3Ho:
- BHUMATEJbHO U3Y4YUTh [IepedyeHb BOIPOCOB U ONPENENUTh, B KaKUX UCTOYHUKAX
HaXOOsATCS CBeNeHUs, HeoOXOOuMbIe [I7ig OTBETA Ha HUX;
- BHUMATEJIbHO IPOYUTATh PEKOMEHOBAHHYIO JIUTEPATYDY;
- COCTABUTh KpaTK¥e KOHCIEKTH OTBETOB (IIJTaHEl OTBETOB).

17. MaTepHaHBHO-TeXHH‘IeCKOG odecneyeHHe TUCHHUIUIHHBI

Tab6mnuma 13
No HauMmeHoOBaHHe ClieIHATU3UPOBAHHBIX
o o HanmeHoBaHHE 000pyI0BaHHUA
n/n AyIUTOPHH U TabOpaTOPUH
1 |lekuroHHAas aygUTOPUS Aynuro-BULE0 KOMILJIEKC
AyouTOpuM Oy IPOBEOeHUs TPYINOBLIX 1
2 YAHTOPHH [ p H Py Aynuo-BUIE0 KOMILJIEKC
[MPaKTU4YeCKUX 3aHITUN
3 [KoMneroTepHBIY KJ1acc [TepcoHaIbHBIE KOMIIBIOTEPHI
AyouTOpus OIS KYPCOBOTO U OUIIJIOMHOTO
4 [MYRHTODHA N yp A [lepcoHaIbHBEIE KOMIIBIOTEPHI
[IPOEKTHPOBaHUS
5 |AyguTopus s CaMOCTOSITETbHON pabOoTH KoMmblOTepHas TeXHUKa
6 [YuTanbHBIM 3an [IepcoHaNbHBIE KOMIIBIOTEPH
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Kadenpa nporpaMMHOY UHKEHEPHUU U

7 BLIUMCIIUTEIbHOM TeXHUKHU. JlabopaTopus JTaGopaTopHble CTEH[IH (YCTAHOBKH)
[IPOrpaMMHOM WHXXEHEPUU U TEXHOJIOTUU KOHTDPOIbHO-U3MEPUTEIIbHEIE TPHUOOPEI
[IpOrpaMMUPOBaHUS

Kadenpa nporpaMMHOY UHXKEHEPUU U
8 [BEIYMCIUTENHHOU TEXHUKU. JITabopaTopus
MUKDPOIIPOLIECCOPHOU TEXHUKU

JTabopaTopHble CTEH[H (YCTaHOBKH)
KOHTPOJIEHO-U3MEPUTENIbHEIE TTPUOOPHI

JIuct uamenenui Ne 1 ot 9 ssaBaps 2020 ¢

Paboyas mporpaMma QUCHUIIINHBL
«[IporpaMMupoBaHHE YCTPOUCTB H MPH/IOKEHHUH KHOep-PpU3nIEeCKHX CHCTEeM»

Kopn 1 HauMeHOBaHWe HallpaBlIeHUs IOAT0TOBKY/CIIeMaaIbHOCTH:
09.04.04 IIporpaMMHasi HUHKEHEPUSI
HampaBnenHoCcTh/mpodunib 06pa3oBaTeIbHOM TPOrPaMMBI:
IIporpaMmMHoe ob0ecneueHue Kudep-Gpu3nd4eCKux CHCTeM

W3 . 14.2 UupopMallnOHHO-CIIPaBOYHEIEe CUCTeMHBI UCKTI0UYuTh ¢ 08.01.2020 1.
ctpoky: 3BC IPRbooks (http://www.iprbookshop.ru)

OcHoBaHme: npekpainenue KoHTpakTa Ne 4784/19 ot 25.01.2019 r. Ha
IIpefioCcTaBIeHNe JOCTYTa K 3JIeKTPOHHO-0nbnmoteynou cucrteme IPRbooks.

BHeceHHBIE N3MEHEHU S YTBEPXKIOAIO:

Hauvanpauxk YMY JI.A. BacunneBa
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