MuHucTepcTBO HAyKH U BbIciIero oOpazoBanus Poccuiickoit @eaepannu
®denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUpPEKICHNUE
BBICIIETO 00pa30BaHUs

r,s IepMcKkuii HAMOHAJIBHBIN UCCIEA0BATEIbCKHI
L] N
ITHHITY MOJIMTCXHUYCCKHU YHUBCPCUTCT

YTBEPXKJIAIO

[TpopexTop mo oOpa3zoBaTeIbLHOM
NeATeIIbHOCTH

(__..,f__.

- i A.b. TletpoueHkoB
« i» arpens 2023 .

PABOYASA TPOTPAMMA JUCHUITJIMHBI

JlucuunInHa: Teopus u npakTUKa KOJIUPOBAHUS B UH(POPMAIIMOHHBIX CUCTEMAaX
(HanMeHOBaHNUE)
®opma 00yyeHUA: OYHas

(04YHas/0YHO-3209HAS/320THAS )

YpoBeHb BbICHIET0 00pa30BaHUS: OakanmaBpuar

(6akanaBpuart/crienaIuTeT/ MarucTpaTypa)

OO0masi Tpy10€MKOCTD: 180 (5)

(uacel (3E))

HanpasJieHue NoaAroTOBKH: 11.03.02 MHpOKOMMYHUKAITMOHHBIE TEXHOJIOTUH U
CUCTEMBI CBSI3U

(ko1 ¥ HAaNMEHOBaHNE HAIIPABICHUS)

Hanpasiaennocts:  MHG)OKOMMYHUKAITMOHHBIC TEXHOJOTHH M CHCTEMBI CBsI3U (00N
npodmib, CYOC)

(HammMeHOBaHHME 00Pa30BATEIBLHON MPOTPAMMBI)

[Tepmsb 2023



1. O0mue MoJI0KeHu

1.1. leau u 3aa44 TUCHUILJIMHBI

cI)OpMI/IpOBaHI/Ie 3aJaHHbIX KOMIIOHCHTOB KOMHCTCHL{I/Iﬁ no MNpUMCHCHHIO crmocoboB U AJIrTOPUTMOB

KOOIUPOBAHUA B I/IH(l)OpMaLII/IOHHBIX CHUCTCMaAx.

Sagaun:

- chopmupoBaTh  3HAHUS

METOJIOB H

MOMEX0YCTOWYHUBOTO KOAUPOBAHUS;
- copMUpOBaTh YMEHHUS pacueTa MmapaMeTpoB U aHAIM3a CBOMCTB Pa3IMUHbIX KOJOB;

- C(I)OpMI/IpOBaTL HaBbIKKM TIPOIrpaMMHOI0 MW BHU3YAJIBHOI'O IPOCKTUPOBAHUA W MOACIHPOBAHUSA

aJITOPUTMOB

KpHUITOrpadu4eckoro,

I/IH(l)OpMaLII/IOHHBIX CHUCTEM C PA3JIMYHBIMH BUIaMU KOAUPOBAaHUA.

3KOHOMHOTI'O

1.2. M3yyaemblie 00beKTbI U CIUTLINHbBI

- METOJIBI U CTIOCO0BI KpUNITOrpahUIeCKOro KOAUPOBAHUS WH(OPMAITUT
- @JITOPUTMBI ¥ TIOJXO/IbI K peatn3auy YKOHOMHOTO (3Q(PEKTUBHOTO) KOJAUPOBAHUS;
- METO/IbI IOMEXOYCTOWYHBOIO KOJAUPOBAHHUS.

1.3. Bxoaublie TpedoBaHus

[{udpoBas cxeMoTeXHUKA

TCOpI/ISI BCPOATHOCTU U MAaTEMAaTHYCCKasA CTaTUCTUKA

DJIEKTPOHUKA

2. [lnanupyembie pe3yJbTAThI 00yUYeHHS MO JUCHHUILIIIMHE

IInanupyemsele pe3ynbTaTsl

Nupukatop nOCTHKEHUS

K Wnpeke 6 KOMIIETEHLIUH, C KOTOPBIM Cpenctsa
OMIETCHIMA HHIIKATOpa OOYHUCHHA TO AUCLHIILIIMHE | 00y ryeceHbl MIAHAPYEMbIC OLICHKH
(3HaTh, yMeETh, BIAJICTR) pe3ynbTaThl 00y4eHUs
OIIK-3 WNJI-lonk-3  (3HaeT METOJIbl U AITOPUTMBI [3HAET OCHOBHBIE OK3aMeH

KOJIMPOBAHUS B
UH(POPMAITMOHHBIX
cucTeMax

3aKOHOMEPHOCTH Tiepeaun
nH(pOpPMAINH B
WH(POKOMMYHHKAIIMOHHBIX
CHCTEMax; OCHOBHBIC BHUJIBI
CHTHAJIOB, HCIIOJIb3yEMBIX B
TEJIEKOMMYHHUKALMOHHBIX
CHCTEMAX; 0COOEHHOCTH
Mepeayn pa3ImIHbIX
CUTHAJIOB IO KaHaJaM U
TpakTam
TEJIEKOMMYHHKAIIMOHHBIX
CHCTEM; NPHHIUIIBI,
OCHOBHBIE QJIITOPUTMBI U
yCTpOCTBa ITUPPOBOIA
00pabOTKM CUTHAJIOB;
[IPUHIIUITBI TOCTPOCHHUS
TEIIEKOMMYHHUKAIIMOHHBIX
CHCTEM pa3InYHbIX THIIOB U
crocoObl pacpeaeneHus
WH(POPMAIIUH B CETSAX CBS3H.




Nupukatop nOCTHKEHUS
Hupnexc Ilnannpyemere pesyabTarsl KOMIIETEHLIUH, C KOTOPBIM Cpencrsa
Komnerennus iHMKaTOpA OOY9CHHS IO IMCLMIIIHHE | (oo o pyeMbIe OLEHKH
(3HaTs, yMeTE, BIaeTh) pe3ybTaThl 00yUeHUs
OIIK-3 WNJ1-20nk-3  [YMeeT BBIIOJHUTB pacyeT U |YMeT pelars 3aJadn Kypcosas
aHaJIN3 OCHOBHBIX 00pabOTKM TaHHBIX C paboTa
uH(POPMAIIMOHHO- MOMOIIIBIO COBPEMEHHBIX
TEXHUYECKUX cpencTB uudpoBoi
XapaKTEePUCTUK BBIYHCIUTEIHLHON TEXHUKU;
IPUMEHSEMBIX CIIOCOOOB CTPOMUTH BEPOSTHOCTHBIE
KOJMPOBAHUS. MOJIEH JUIsl KOHKPETHBIX
[IPOLIECCOB U IPOBOJIUTH
HE00XO0IUMBIE pacueThl B
paMKax IOCTPOECHHOU
MOJICIIH.
OI1K-3 MNJI-3onk-3 (BiaageeT HaBBIKAMHU Birtageetr MmeTonamu u 3armura
NPUMEHEHUS TaKETOB HaBbIKaMH 00eCTIeUeHUS mabopaTopHO
HPUKIIAIHBIX IPOrpaMM sl [MHPOPMALlMOHHON paboThI
MOJIETMPOBAHMS U 6e30macHOCTH
HCCIIEIOBaHNS BBIOPAHHBIX
CIIOCOO0B KOJMPOBAHHUS.
3. O0beM U BUABI Y4eOHOH padoThI
Pacnpenenenne
N Bcero 10 cCEMeCTpaM B yacax
Bun yuebnoit paboTs
4acoB Howmep cemectpa
5
1. I[IpoBenenne yueOHBIX 3aHATHH (BKJIIOUYAs IPOBEIC- 62 62
HUE TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH) B (hopMe:
1.1. KonTakTHas ayautropHas pabota, U3 HHUX:
- iexruu (JI) 32 32
- maboparopHusie paboTsl (JIP) 28 28
- IPaKTUYECKHUE 3aHSATUS, CEMUHAPHI U (WITN) IpyTHe 0 0
BU/IBI 3aHATHI ceMuHapckoro tuma (I13)
- KOHTpOJIb camocTosiTensHoi paboThl (KCP) 2 2
- KOHTpOJIbHAs paboTa
1.2. CamocTtosrensHas pabota ctyaentoB (CPC) 82 82
2. IIpoMexxyTouHas aTTecTanus
DK3aMeH 36 36
JlnddepeHnmpoBaHHbIi 3a4eT
3auer
Kypcogoit mpoexrt (KIT)
Kypcosas pabora (KP) 18 18
OO11ast TpyA0EMKOCTh JTUCITUTIIHBI 180 180
4. Conepxxanue IMCUUNIMHBI
O6bpem
OO0beM ayIUTOPHBIX BHEAYIUTOPHBIX
HaumenoBanue pasienoB AUCHUIUIMHBI ¢ KPATKUM SAHATHI 110 BHJAM B 9aCax | 3aHATHIA O BHIAM
coJlepsKaHuEM B Yacax
1 | qap | m3 CPC




O0BeM

O0BeM ayTUTOPHBIX BHEAyIUTOPHBIX
3aHATHN 110 BUJAM B 4acaxX |3aHATHI 10 BUAAM
B Yacax

HawnmenoBanue pa3aciioB JTUCHUIIIIMHBI C KPATKUM
COJIep)KaHUEM

1 | gp | m3 CPC

5-i1 cemecTp

OOIIHi MOX0/] K KOAUPOBAHUIO COOOIIIECHHUH. 8 8 0 22
[TpuHIUTIBI KpUOTOTPAGUIECKOTO U IKOHOMHOTO
KOJAMPOBAHHS

"1. OCHOBHBIE IOHATHS U OIIPEAEIEHUS TEOPUU
nepenadn cooduennii. Matemarudyeckue MoaeIu
TUCKPETHBIX KaHAJIOB CBS3U

2. DKOHOMHOE KOJUPOBaHUE (CKATHE).
Kpunrorpadudeckoe kogaupoBanue (mudpoBaHue)

[TomexoycToYNBOE KOAUPOBAHUE 24 20 0 60

"3. O0mue NpUHIUIBHI O0HAPYKEHUS ¥ HCTIPABJICHUS
OIIMOOK M30BITOYHBIMA KOIAMU

4. [TomexoycToitunBoe koaupoBanue. KomOuHaTopHbie
KOJIbI

5. [lomexoycToYMBOE KOAUPOBAHUE. |’ pyNIoOBbIE KOABI
6. ITomexoycroitunBoe koaupoBanue. [{uknuueckue
KO/bI

7. CTpyKTypHBIE METO/IbI TOBBILIEHHS
MoMex0ycToMunBoCTH. [TloBTOpEHNE
CHMBOJIOB/COOOIIEHUI

8. CTpyKTypHBIE METO/bI IIOBBIIICHUS
MOMeX0yCTOHYMBOCTH. OOpaTHBIE CBA3U

HNTOI'O no 5-my cemectpy 32 28 0 82

NTOI'O no qucuuIuinee 32 28 0 82

TemaTtnka NpUMEPHBIX MPAKTUYECKUX 3aHATUN

HanMeHoBaHUe TeMbI IPAKTUYECKOT0 (CEMUHAPCKOI0) 3aHATHS

1  [9xonomHoe komupoBanue. Komapr [llennona-®ano, Xapdmana

TemaTrka mpUMEpHBIX Ta00PaTOPHBIX PabOT

HanmMeHoBaHue TeMbI JI1A00PATOPHOIT PadOTHI

1  [9xoHomHOe komupoBanue. Komapl [llernona-®Pano, Xaphmana

2 [Kpunrorpaduueckoe kogupoBanue. [lludpst Llezaps u Buxunepa

3 |[[lomexoycTtoiiuuBoe KoaupoBanue. KomOuHaTOpHBIE KOJIBI

4  |[TomexoycToitunBoe KoaupoBaHue. I pynnossie koAbl [locTpoenue, anropuTMsl KOJUPOBAHHUS,
KOJIUPYIOIIHE YCTPOHCTBA

5  [lIomexoycroitunBoe KogupoBaHue. I pynmnossie KOabl. AITOPUTMBI JEKOIUPOBAHUS,
IEKOTUPYIOIINE YCTPONCTBA

6 |[TomexoycToitunBoe koaupoBanue. Lluknnueckue Koapl. 3aJjaHue KOJa, alTOPUTMBI
KOJMPOBAaHM, KOJUPYIOIIKE YCTPONUCTBA




HanMeHoBaHue TeMbl J1a00pPaTOPHOIl padoThI

7  (llomexoycroitunBoe koaupoBaHue. Llukanueckre Koabl. AJrOpUTMBI JEKOIMPOBAHUS,
NIEKOIMPYIOLIE YCTPOCTBa

TemaTuka NPUMEPHBIX KYPCOBBIX POEKTOB/padoT

HaumeHoBaHMe TeMBbI KYPCOBBIX MPOEKTOB/PadoT

1 (IlocTtpoeHue cuctemsl nepeaayu MHGOPMALIUHU, UCTIONB3YIOLIEH IPyNIOBOM cHCTEeMaTHYECKUN
KOJ

5. Opranu3anMOHHO-NIEAATOrHYECKHUE YCIOBUA

5.1. O0pa3oBaTre/ibHbIE TEXHOJIOTHH, HCIIOJIb3YyeMble 1151 (OPMHUPOBAHUA
KOMIIEeTeH Ui

[IpoBeneHue NEKINOHHBIX 3aHATHH MO JAUCIHUIIMHE OCHOBBIBAETCSI HA aKTUBHOM METOJIE 0OydYeHHS,
[P KOTOPOM Y4YalHecs HE IMACCUBHBIC CIIyIIATeNH, a aKTUBHBbIC YUYAaCTHUKM 3aHATHS, OTBEYAIOIUE HA
BOIIPOCHI IpernojaBaTess. Bompocsl npenojaBarens HaleleHbl Ha aKTHMBHU3ALMUIO MPOIECCOB YCBOEHUS
MaTepHaia, a TaKKe Ha pa3BUTHE JIOTMUECKOro MblnuleHus. IIpenonaBarens 3apaHee HaMedaeT CIMCOK
BOIIPOCOB, CTHUMYJIMPYIOIIUX aCCOLUATUBHOE MBIIUICHUE U YCTAaHOBIIEHHE CBA3EH C paHEe OCBOEHHBIM
MaTepHAaIOM.

JIabopaTopHble 3aHATHS NPOBOAATCA HAa OCHOBE pealu3allud MeEToAa OOy4eHUs [eHCTBUEM:
OIpeAEAI0TCs IpobaeMHble 00acTu, hopMupyroTes rpynnsl. [Ipu npoBeneHnN 1a00paTOPHBIX 3aHATHH
MPECIIEAYIOTCS CIeIyIONe HeIN: MPUMEHEHNEe 3HAaHUN OTIENbHBIX JUCHUIUIMH M KPEaTHBHBIX METOJIOB
U1 pelIeHus MPoOJieM U NPUSATHS PELIeHUH; 0TpaboTKa y 00y4aroIMXCcsi HaBBIKOB KOMaH/IHOW paboTHl,
MEXJIMYHOCTHBIX KOMMYHUKAIMH M pa3sBUTHE JIMAEPCKUX KAauyecTB; 3aKpEIJICHHE OCHOB TEOPETHUYECKHUX
3HaHUMN.

IIpoBenenne 1a0OpaTOPHBIX 3aHATUII OCHOBBIBAETCS HAa MHTEPAKTUBHOM METOJE OOYy4eHUs, NpU
KOTOPOM 00ydaroIIuecs: B3aUMOAEHCTBYIOT HE TOJIBKO C IIPEnojaBaTeaeM, Ho U Apyr ¢ apyrom. Ilpu stom
OMUHHMPYET aKTHMBHOCTh y4YallMXCs B Iporecce oOydeHus. MecTo mpenopaBaTenss B MHTEPaKTHBHBIX
3aHATHAX CBOAUTCS K HAIPABJICHUIO IEATEIbHOCTH O0YYAIOIMXCS HA JOCTHKEHUE LIENIEH 3aHATHS.

[Tpu npoBeneHNH yueOHBIX 3aHATUIH HCIIONB3YIOTCS HHTEPAKTUBHBIC JIEKIIUH, TPYTIIIOBHIE TUCKYCCHUH,
pOJIeBbIE UTPBI, TPDEHUHTU M aHAJIN3 CUTYAIlUi U MIMUTAIlMOHHBIX MOJIENIEH.

5.2. MeToanueckue YKRazaHnuda OJast Oﬁy‘laIOHIHXCﬂ M0 U3YYCHUI0 NUCHUIIJIHHBI

IIpy wW3y4eHWH  JOUCHUIUIMHBI  OOY4YalOIIMMCS  [1€1ecO00pa3sHO  BBINOJHATH  CJEIYIOIIHE
PEKOMEHIAINH:

1. U3y4enne y4eOHOM TUCIUILTUHBI JOJKHO BECTUCH CHCTEMATHUECKH.

2. Ilocme wu3y4yeHHMs Kakoro-nubo paszaena Mo Y4YeOHHMKY WIM KOHCIEKTHBIM MarepHuajam
PEKOMEHIyeTCsl IO aMSATH BOCIIPOM3BECTH OCHOBHbBIE TEPMHUHBI, ONIPEICIICHUS, IIOHATHS pa3/ena.

3. Oco0oe BHMMaHUE CIEAYeT YJENUTh BBIMNOJIHEHHUIO OTYETOB IO JIAOOpPaTOpPHBIM paboTaM u
WH/IMBUTYabHBIM KOMIUIEKCHBIM 33/IaHHUSIM Ha CAMOCTOSITENIbHYIO PadoTy.

4. Bcs TemaTHKa BOIIPOCOB, M3Y4aeMbIX CaMOCTOSITEIIBHO, 337ae€TCsl Ha JICKIHIX IPEroIaBaTelIeM.
M ke 1aroTcsi MCTOUYHUKY (B TIEPBYIO OYepe/b BHOBb M3/IAHHBIC B IIEPUOIUYECKON HAyYHOH JINTepaType)
U1t GoJIee IETATbHOTO MMOHMMAHHUS BOTIPOCOB, O3BYYEHHBIX Ha JICKIIHH.




6. IlepeueHb yueOHO-MeTOANYECKOT0 M HHPOPMALMOHHOI0 00ecCIeYeHUs
JJIS1 CAMOCTOATEIbHOM padoThl 00y4aOIIUXCS 110 JUCHUILJIMHE

6.1. [leuaTHasi yueOHO-MeTOAUYECKAS JIUTEPATYPA

Ne /i

bubmuorpaduyeckoe onvucanue
(aBTOp, 3aryIaBuie, BUJI U3JIaHUS, MECTO, U3/1aTCILCTBO,
TOJ] M3/IaHUs, KOJTUYECTBO CTPAHMII)

KonnuectBo
DK3EMILLIPOB B
OnOINOTEKE

1. OcHoBHas TUTEpaTypa

['onukoB A. M. Moaynsanus, KOQUpoBaHUE U MOJEINPOBAHUE B
TEJIEKOMMYHHMKAIIMOHHBIX cucTeMax. Teopus U mpakTHka : yueOHoe
rmocobue / A. M. IN'onmukos. - Cankr-IlerepOypr [u np.]: Jlans, 2018.

JIutBrHckas O. C. OCHOBBI TeOpUH Tiepeiaul HHPOpMAIIUH : yaeOHOoe
rmocobue / O. C. JlurBunckas, H. W. Yepupmiés. - Mocksa: KHOPYC,
2020.

MartgeeB b. B. OCHOBBI KOPPEKTUPYIOLIETO KOJUPOBAHUS: TEOPUS U
TabopaTOpHBIN MPaKTHKYM : yueOHoe ocobue st By30B / b. B. MaTBees.
- Cankrt-Ilerepbypr [u ap.]: Jlans, 2014.

PomanbkoB B. A. BBenenue B kpunrorpaduto : Kypc jekuuii / B. A.
PomanbkoB. - MockBa: @OPYM, 2012.

Teopust KogUpOBaHUS : COOPHUK TPYAOB : Tiep. ¢ auTiL. / [lox pex. 3. JI.
biioxa. - Mocksa: Mup, 1964.

2. lonoTHATEIbHAS JJUTEPATYpPa

2.1. YueOHbIe U HAYYHbIE U31aAHUSA

Kon E. JI. Teopus anexktpuueckoit cBsazu. [lomexoycroiturBas nepegada
JaHHBIX B MH(OPMAIIMOHHO-YPABJISIONIMX U TEIEKOMMYHHKAIIHOHHBIX
CHCTEMax: MOJEIH, aJITOPUTMBIL, CTPYKTYpHI : yueOHoe nocodue / E. JI.
Kon, B. U. ®petiman. - [lepms: U3a-o [IT'TY, 2007.

115

[TaxomoB I'. U. Teopus snexTpudeckoii cBsi3u. OCHOBHBIC TTOHSITHS :
yaebHoe mocodue / I'. U. ITaxomos , B. U. ®peiiman. - [lepmb: 13xa-Bo
[I'TY, 2007.

76

2.2. llepuoanueckue u3aaHus

TenekoMMyHUKaLMK : HAYYHO-TEXHUUYECKUH, MH()OPMALIMOHHO-
aHAJIMTUYECKUN U yueOHO-MeTou4ecKHil xKypHal. - Mocksa: , Hayka u
TEXHOJIOTHH

2.3. HOpMaTHBHO-TCXHI/l‘leCKI/le H3JaHuA

He ncnone3syercs

3. MeTounquKne YKazaHus AJd CTYACHTOB 110 OCBOCHUIO TUCHUITIMHBI

O®peiiman B. 1. Teopus anektpudeckoit cBs3u. [lomMexoycToiunBoe
KOAWPOBAHUC B TCIICKOMMYHUKAIIMOHHBIX CUCTEMAX yqe6H0—
MeToandeckoe nocodue / B. 1. @peiiman. - [lepms: Uzn-so [THUITY,
2011.

4. YueOHO-MeTOAHYECKOE 00ecIieYeHHe CAMOCTOSITeIbHOI padoThI CTy/AeHTa

He ucnons3zyercs




6.2. JekTpoHHAs yueOHO-MeToANYecKasi JJuTeparypa

Haunmenosanue

By mureparyper pa3paboTKu

rH(pOPMAITMOHHBIN pecypc

HocTynHoCcTh
(cets UHTEpHET /
JIOKaJIbHAs CETh;

ABTOPU30BaHHBIH /
CBOOOHBIN JOCTYI)

CchUika Ha

JlonostautenbHas ([Toros U. FO. Teopus undopmarmu |http://elib.pstu.ru/Record/lan [cetb nTEpHET;
uTepaTypa : yaeOnuk / [Tonos U. 0., brimaosa [RU-LAN-BOOK-126940  (aBTOpH30BaHHBIM
U. B. - Cankr-IlerepOypr: Jlans, OCTYTI

2020.

6.3. JIuneH3MOHHOE ¥ CBOOOHO pacnpocTpaHsieMoe MPorpaMMHoe ofecredyeHue,
HCI0JIb3yeMoe MPHU 0CYIIeCTBJIeHHH 00pa30BaTeJbLHOI0 Mpolecca mo JUCHUIIINHE

Bung I1O Haumenosanue I[10
OnepannoHHbBIE CUCTEMBI MS Windows 8.1 (moan. Azure Dev
Tools for Teaching )
OducHBIC IPUITOKECHHS. Adobe Acrobat Reader DC. 6ecraTHOe
[10 npocmotpa PDF

HpI/IK.HaI[Hoe MporpaMmMHOC obecreyenme O6H_ICFO Ha3Ha4YCHUA

Dr.Web Enterprise Security Suite, 3000
g, [THUITY OLIHUT 2017

[IpuknagHoe mporpaMMHoe obecrieueHrne 00Iero Ha3HaueHUs

Scilab ( mum. CeCILL
https://www.scilab.org/)

6.4. CoBpemMenHbIe IpodeccnoHaIbHbIE 0a3bl JAHHBIX 1 HH(POPMALIMOHHBIE
CIIPABOYHbIE CUCTEMBI, HCIIOJIb3yeMble MPH OCYIIeCTBJIEHUH 00Pa30BaTEJIbHOIO

nmponecca nmo IMCIuuIinHe

HanmenoBanue

Ccpinka Ha HHQOPMAIIMOHHBIN pecypc

Hayunas 6ubnuoreka [lepMckoro HarioHaIbLHOTO
HCCJIEZIOBATEIBCKOTO MOJUTEXHUYECKOIO YHUBEPCUTETA

http://lib.pstu.ru/

DIIeKTpOHHO-0MOIMoTeueas cucrema Jlann

https://e.lanbook.com/

DneKTpoHHO-O0ubnnoTeunas cucrema [IPRbooks

http://www.iprbookshop.ru/

WNudopmarmonnsie pecypebl Cetn Koncynbsrantlmroc

http://www.consultant.ru/

basza nanueix komnannu EBSCO

https://www.ebsco.com/

7. MaTepuajibHO-TeXHUYECKOe o0ecneyeHue 00pa3oBaTeiLHOI0 mpouecca mno

JTUCIUIIINHE

Bun zanarni

HaumeHoBanue HCO6XO,Z[I/IMOFO OCHOBHOI'O O60pYIlOB3.HI/ISI
U TCXHUYICCKUX CPCACTB 06yquH;1

KonnuectBo equHui

Kypcosas pabora [lepconanbublil komnsiorep IBM PC 12
JlaGopaTopHas [lepconanphnsiii kommsiorep IBM PC 12
pabora

Jlexmst [IpoexTop 1




Bun zanarni

HaumeHoBanue HCO6XO,Z[I/IMOFO OCHOBHOI'O O60py,IlOB3.HI/ISI
U TCXHUYICCKUX CPCACTB 06yquH;1

KonnuectBo equnHui

[IpaxTHueckoe
3aHATHC

[lepconanbHslii komnsrorep IBM PC

12

8. ®oHI OLIEHOYHDIX CpeacTB TUCHUIIIMHBI

|OHI/IcaH B OTACIIBHOM JOKYMCHTC




MuHuCcTEPCTBO HAYKH U BbICIIEro 0Opa3oBanus Poccuiickoit @enepanuu
denepaabHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHHE
BBICIIETO 00pa30BaHU
«IlepMcKHi HATMOHAJIBHBINA HUCCJIEA0BATEIbCKUAN OJTUTEXHUYECKUI
YHUBEPCUTET

®OH/I OHNEHOYHBIX CPE/CTB
JJISL IPOBeIeHUS MPOMEKYTOYHOM ATTeCTANMH 00yYAKIIMXCS 10 JUCHUILIHHE
«Teopus u NpakTHKAa KOAMPOBAHUSA B HHPOPMALMOHHBIX CHCTEMAX)
Ilpunoosicenue Kk padoueii npozpamme OUCUUNTIUHBL

[Tepmb 2023



@oH OUEHOYHBIX CPeACTB s MPOBEJICHUA NIPOMEKYTOUYHOM arTecTauuu
oOyyaromuxcst i TPOBEACHHUS MPOMEXKYTOUHOM aTTecTanuu OOydYaroluXcs II0
JUCHUIUTMHE SBIISETCS 4YacThio (MPUIOKEHHEM) K paboueil mporpaMme JUCLHILTAHBL.
@DOH/ OLIEHOYHBIX CPEJCTB AJIs IPOBEACHUS MPOMEKYTOUYHON aTTeCTalluy 00yJatoIIuXCsI
Mo JUCIHMIUIMHE pa3paboTaH B COOTBETCTBUU C OOmIe YacTbio (poHAA OIICHOYHBIX
CPEICTB [JIsl MPOBEINEHHUS MPOMEKYTOUHOM arTecTaliii OCHOBHOM 00pa3oBaTelibHOM
IporpaMMbl,  KOTOpas  YCTAHABIMBAE€T  CUCTEMY  OLEHHUBAHUSA  pE3YyJbTATOB
IPOMEXKYTOYHOM aTTECTAllUM W KPUTEPUM BBICTABICHHS OLICHOK. MOHJ OLICHOYHBIX
CPEICTB JJI TPOBEICHUS MPOMEKYTOUHOM aTTecTaluu OO0YyYarolUXCs MO JTUCUUILITUHE
ycTaHaBiauBaeT (GOpMbI W TPOLEAYpPbl TEKYIIEro KOHTPOJIS YCIEBAEMOCTH U
IPOMEKYTOYHOM aTTeCcTallMi 00y4YaloIUXCs IO TUCHUTLIINHE.

1. IlepeyeHb KOHTPOJIUPYEMBIX Pe3yJIbLTATOB 00y4eHHs M0 JUCHUILIHHE, 00bEeKThI
OlLlEHUBAHUSA ¥ BUIbI KOHTPOJIA

CornacHo PIIJI, ocBoeHune y4yeOHOro marepuaina JUCUUILIMHBI 3aIUIAHWPOBAHO B
TEYEHHE OJTHOTO ceMecTpa (5-To cemecTpa yuyeOHOro IuiaHa) U pa3OUTO Ha 2 y4EOHBIX
Momyisi. B kakiom Mofyne mpeayCMOTPEHbI ayIUTOPHBIE JIEKIIMOHHBIE U J1a00paTOpHbIe
3aHATHA, a TAKXKE CaMOCTOsTENbHAs pabora CTyAeHTOB. B pamkax ocBOeHHs Yy4eOHOro
Mmarepuana AUCHUILIMHBL (OPMUPYETCS] KOMIIOHEHThl KOMIIETCHIUN 3Hamb, yMems,
énadems, ykazanHble B PIIJ[, koTopple BBICTYHAIOT B KauyeCTBE KOHTPOJIUPYEMBIX
pe3yapTaToB 00ydeHus Mo guciuiuinge (tadm. 1.1).

KoHTponb ypOBHSI YCBOEHHBIX 3HAHMH, OCBOEHHBIX YMEHHH U NPUOOPETEHHBIX
BIQJICHUN OCYIIECTBISIETCSI B paMKax TEKYyIIEro, pyOeKHOro U MNPOMEKYTOUHOTO
KOHTPOJISI TIPY M3YyYEHUH TEOPETUUYECKOTO MaTepuala, cjadye OT4ETOB MO JTaOopaTopHbIM
paboTraM U sk3ameHa. Buapl KOHTpOIIs cBeAeHbI B Tabnuiy 1.1.

Tabnuua 1.1. IlepeueHb KOHTPOIUPYEMBIX PE3yIbTATOB O0YUEHHUSI IO TUCIUILIMHE

Bua konTpoJs

KonTposnpyembie pe3yabTarbl 00y4eHust o Texymuii PyGexnblii HTrorosslii

aucuumiuge (3YBei) C TO oJaP | T/KP IK3aMeH

YcBoeHHbIE 3HAHUSA

3.1 3HaTP METOABl H AQITOPUTMBI KOAHWPOBAaHUSI B TO1l | OJIP1 KP TB
WHPOPMAIMOHHBIX CHCTEMAaX OJIP2

OcBoeHHbIC YMEHHUS
Y.l yMmerp BBINONHHUTH pacyeT M aHAIN3 OCHOBHBIX OJIP3 KP 113
nH(pOpMaMOHHO-TEXHUYECKNX XapaKTepUCTHK

ITPUMCHSACMBIX CI10co00B KOAUPOBAHHUA

IIpunoOpereHHbIe BIaieHAS

B.1 BJIAJICTh HaBBIKAMH [IPUMEHEHHUS MMaKeTOB OJIP4 KP
MPUKIAAHBIX ~ TPOTpaMM UL  MOJCIHPOBAaHUS  H OJIP5
HCCIIeIOBAHMS BEIOPAHHBIX CITIOCOO0OB KOTUPOBAHHS. OJIP6
OJIP7
C — cobecedosanue no meme;, TO — xomnnoxsuym (meopemuueckuti onpoc); K3 — keiic-3a0aua
(unousudyanvnoe 3aoanue); OJIP — omuem no nabopamopuou pabome;, T/KP — pybesxcHoe

mecmupoganue (KOHmMpoabHas paboma, Kypcosas paboma); TB — meopemuueckuil éonpoc, I3 —
npakmuyeckoe 3a0anue; K3 — komnnexcrnoe 3a0anue sx3amena.




HToroBoii OLIEHKOW JAOCTHXKEHUS PE3yIbTaTOB OOYUYEHHSI M0 TUCIUIUINHE SIBISETCS
IIPOMEXYTOUYHAsI aTTeCTalUs B BHUAE DJK3aMEHA, NPOBOAMMAs C YYETOM pE3yJIbTaTOB
TEKYLIEro U PyOeKHOr0 KOHTPOJISL.

2. Buabl KOHTPOJIsI, THIIOBbIE KOHTPOJIbHbIE 32IaHUSI H IIKAJIbI OLleHUBAHUS
pe3yJIbTaTOB 00y4YeHMsI

Texymuii KOHTPOJIb YCHEBAEMOCTH HMEET Ieibl0 O0OecreueHne MaKCUMalbHOU
s pexTuBHOCTH yueOHOTO Mpoliecca, yIpaBieHue IpoeccoM GOpMUPOBAHMS 3aJaHHBIX
KOMITETEHIIUA OO0y4YaeMbIX, TMOBBIIIEHUE MOTHUBAlMM K ydebe M TperycMaTpUBaeT
OIICHMBAHUE XOJa OCBOEHUS AUCHUIUIMHBL. B coorBerctBuM ¢ [lomokeHueM o
MIPOBEICHUHM TEKYLIEro KOHTPOJS YCIEBAEMOCTH W IPOMEKYTOYHOM aTTecTauuu
oOyvaronuxcst 1Mo oOpa3oBaTeIbHBIM MPOrpaMMaM  BBICIIErO0 OOpa3OBaHUS —
nmporpammam OakanaBpuarta, cneruanurera u Maructparypsl B [IHUITY npeaycMoTpensl
CJIEIYIOLIME BUIbI M IEPUOJIUYHOCTh TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH 00YUYarOIIUXCS:

- BXOJHOM KOHTPOJIb, IPOBEPKA UCXOIHOTO YPOBHS MOATOTOBIEHHOCTH 00Yy4aeMOTo
M €r0 COOTBETCTBUS NIPEIBABIAEMbIM TPEOOBAHUAM JIJIS1 U3YUYEHUS JAaHHOW TMCUHUILIIMHBI,

- TEKYILIUIA KOHTPOJIb YCBOEHHUS MaTepraia (YpOBHSI OCBOEHUSI KOMIIOHEHTA «3HATh)
3aJJaHHBIX KOMIIETEHIMI) Ha Ka)KAOM T'PYIIIOBOM 3aHATUU U KOHTPOJIb MOCEIIAEMOCTH
JIEKIIMOHHBIX 3aHATHUH;

- NPOMEXKYTOUYHBIH U pyOEkKHBIH KOHTPOJb OCBOEHHUS 00y4aeMbIMU OTAEIBHBIX
KOMITOHEHTOB «3HATh», «yYMETb» 3aJaHHBIX KOMIIETCHIUN IyTeM KOMIIBIOTEPHOTO WJIN
OJJaHOYHOTO  TECTUPOBAHUSA,  KOHTPOJbHBIX  OINPOCOB,  KOHTPOJIBHBIX  paboT
(MHIMBUYaTbHBIX AOMAIIHMX 33JaHUil), 3alUThl OTYETOB 110 JIAOOPAaTOPHBIM paboTam,
pedeparos, acce u T.1I.

PyGexHbIit KOHTPOJIb MO JUCHUIUIMHE MPOBOJUTCSA Ha CIEAYyIOUIEeH Heaese Mocie
MPOXOXKJICHUS MOIYJIS JUCUUIUIMHBL, a MPOMEXYTOUHBIM — BO BpeMs KaxXa0ro
KOHTPOJIbHOTO MEPOIPUATHS BHYTPU MOJYJIEH TUCUUILIIUHBI,

- MEXKCECCHOHHAas aTTecTalys, €IMHOBPEMEHHOE MOJBEIECHUE HWTOTOB TEKyLIEH
YCIIEBAEMOCTH HE MEHEE OJHOT0 pa3a B CEMECTp MO BCEM JUCLHUILIMHAM JJIsi KaXJA0ro
HaIlpaBJIeHUs NOATOTOBKH (CHEHAIBHOCTH ), Kypca, TPYIIIbI;

- KOHTPOJIb OCTaTOYHBIX 3HAHUM.

2.1. Tekymuii KOHTPOJIb YCBOCHUSI MaTepPHaJia

Texyuuii KOHTpPOJIL yCBOGHHS Marepuaia B (opme cobecemoBaHus WA
BBIOOPOYHOTO TEOPETHUYECKOTO OMNpoca CTYACHTOB MPOBOJUTCS IO KaXIOW TeEMe.
Pesynbrarel o 4-0abHOM 1IKajde OLEHUBAHUS 3aHOCSTCS B KHWXKKY MpenofaBareis U
YUHUTBIBAIOTCSI B BHJIE MHTETPaIbHOM OLIEHKM NPH TMPOBEAEHUU IPOMEXKYTOYHOM
arTecTaluu.

2.2. Py0e:kHbIM KOHTPOJIb

PyOGexxHBIN  KOHTPOJIb JJIsl  KOMILJIEKCHOTO OIICHUBAaHMS YCBOCHHBIX 3HAHMHM,
OCBOEHHBIX YMEHUM W MpuoOpeTeHHBbIX BiajeHud (Tabm. 1.1) mpoBoautcs B (opme
3alUThl  JaboparopHbIX paboT (Mociie M3y4YeHUs KaXKAOro MOAyJs Yy4yeOHouU
JUCIUIUIMHBI) W KypcOoBOM paboThl (TOcie U3ydyeHus BCEX MOAylel yuyeOHoM
JTUCIMILIAHEI).



Bcero 3ammanupoBano /7 mabopaTopHbIX pa0oT. TumoBbie Tembl J1a0OpPaTOPHBIX
pabot npusenens! B PI1JI.

3amuTa 1a060paToOpHOM pPabOThI MPOBOIUTCS MHIWBUIYATHHO KaXIBIM CTYIEHTOM.
TunoBble mKama W KPUTEpPHUM OLEHKUM npuBeneHsl B ooOmeid uwactu DOC
00pa3oBaTebHON MPOTrPaMMBI.

Tema kypcoBoit pabotsl nnpuBeneHa B PIT/1. KypcoBas paboTa comaepXuT pacueTHYIO
4acTh M TPAKTUYECKOE 3aJaHue — pa3padoTaTh MPOTrPaMMHYIO MOJIEIb B yKa3aHHOU
cpene MOJAEIUPOBAHUS.

3amura KypcoBoi paboThl TPOBOAUTCS MHIUBUIYAIBHO KaX]IBIM CTYACHTOM ITyTEM
coOeceloBaHUsl 1O PAcCUYeTHOM dYacTH M JEMOHCTpPALlUU PE3YJbTaToOB pa3pabOTKU
IpOrpaMMHOM Moziesid. TUTIOBBIE 1IKala U KPUTEPUU OLEHKU MPUBEICHBI B 001IeN YacTu
®OC o0OpazoBaTeabHON MPOTPAMMBI.

2.3. IIpomexyTouHasi arrecTanus (MTOrOBbIil KOHTPOJIb)

Jlommyck K MPOMEKYTOYHOM arTecTallii OCYIIECTBISETCS 10 Pe3yabTaraM TEKYILEro
U PYOEKHOrO KOHTPOJIsS. YCIOBUSIMU JIONyCKa SIBJISIOTCS YCIENIHas cjlada BCex
7a00paToOpHBIX pabOT W TMOJOXKHUTENbHAs WHTErpajibHasg OLEHKa 10 pe3ylbraTaM
TEKYIIEro U pyoe>KHOTO KOHTPOJISL.

IIpomexytounas arrecramus, cornacHo PII/[, mpoBoauTcs B BHIE 3K3ameHa IO
OUCLMIUIMHE YCTHO No OwmieraM. buser conepkut teopetnueckue Bonpockl (TB) mms
IPOBEPKU YCBOCHHBIX 3HAHUH U npaktudyeckue 3aaanud (113) mis npoBepku 0CBOCHHBIX
YMEHHUI BCEX 3asBJICHHBIX KOMIICTCHIIMM.

buner ¢opmupyercss TakuM 00pa3oMm, uTOObI B HEro TMOMNAajd BONPOCH U
OPAaKTUYECKUE 3aJaHusl, KOHTPOJIMPYIOLIUME YPOBEHb C(HOPMHUPOBAHHOCTH  6cex
3asBICHHBIX KommeTeHIi. @opma Ounera mnpeacTtaBieHa B obmeld uvactu DPOC
0o0pa3oBaTebHON MPOTrPaMMBI.

2.3.1. TunoBbie BONPOCHI M 3aJaHUS /ISl IK3aAMeHA 0 JUCHUILTIMHE

TunoBbie BONPOCHI 11l KOHTPOJISI YCBOCHHBIX 3HAHMIA:

1. Mepa uzbbiTouHoctu koaa. MHdopmamonHasi CKOpOCTh KOJa.

2. OreHKa TOMEXOYCTOWYMBOCTH TIpH Tiepeaade TUCKPETHBIX  COOOIIECHUH
(HEen30BITOUHBIC KOBI).

3. OreHka MOMEXOyCTOMYMBOCTH TPHU TMepenave AUCKPETHBIX COOOIIEHUM (KOIBI,
0OHapPY>KUBAIOIINE OIMHUOKH).

4. OueHka MOMEXOyCTOMYMBOCTU MpHU Mepeaade JUCKPETHBIX COOOIIEHUN (KOBbI,
UCIIPABJISIONINE OMINOKH).

5. OreHka MOMEXOYCTOMYMBOCTU TIPH Tepeaade AUCKPETHBIX COOOIIEeHUN (KoL,
0OHAapYKMBAOIINE U UCTIPABIISIONINE OIIUOKH).

6. OOmwe NPUHIUITEI OOHAPYKEHUS OMMUOOK N30BITOYHBIMU KOoslaMu (dmin = 2).

7. OO0uue NPUHUKUIIBI UCIIPABIICHUS OIIMOOK U30BITOUHBIMU KojgaMu (dmin = 3).

8. OOmue npUHIMUIBI OOHAPYXEHUS M UCIPaBICHUS OIMMOOK HW30BITOUHBIMU
kogamu (dmin = 4).

9. CBs3b MEXIY KOAOBBIM PAaCCTOSTHUEM XEMMHUHIA U MAKCUMAJIbHOW KPAaTHOCTHIO
0OHapy»KMBaeMbIX U UCIPABIISIEMbIX OITMOOK (TEOPEMBI).

10. BepxHue 1 HU>)KHUE TPAHUILIBI U30BITOYHBIX KOJOB.

11. OntumanbHOE IEKOAUPOBAHUE C «KECTKUM» U «MSATKUMY» MPUHITHEM PEIICHUS
MIEPBOM PEMIAIONIIEN CXEMOM.



TumoBbie BONMpPOCHI M NPAaKTHYECKHEe 3aJaHUS VIS KOHTPOJIS OCBOEHHBIX
YMEHUI:

1. Kop lllennona-®dano (a5 3a1aHHON TaOJIUIIBI BEPOSITHOCTEH COOOIICHUIN).

2. Kon Xaddmana (ans 3agaHHON TaOIUIIBI BEPOATHOCTEH COOOIIECHUH).

3. Tloctpouts koaep BUX-koaa ¢ mpeaBapuTeIbHBIM YMHOKEHUEM Ha x* 1t xKoza
(9,4,4), g(x)=1@xDx*, mpomozenupoBath paboTy Komepa s 3a1aHHOro U(X), CPABHUTH
C pe3yJibTaTaMH aHAJIMTUYECKOTO pacyera.

4. PaccuutaThb HAaCTpPOWKY CEJIEKTOpa, TMOCTPOUTh Jekojaep Merruta 0e3
MPEABAPUTEIILHOTO  YMHOXXCHHS — Ha X mim xoma  (7,3,4), g(X)=1@x’®x,
POMOJICITUPOBATh PabOTy JeKoaepa i 3a1aHHoTO e(X).

5. Tloctpouth aekomep Merrura ¢ yHUBEpPCabHOW HACTPOWKOW celeKTopa IS
xoma (6,2,4), g(x)=1®x®x°, npomoempoBats paboTy AeKoaepa Ast 3a1aHHOTO e(X).

2.3.2. llIkaybl OLICHUBAHUSA Pe3yJIbTATOB 00y4YeHHS HA IK3aMeHe

OueHnka pe3yapTaToB  00y4YeHUsT MO  AUCHUIUIMHE B (opMe  ypOBHSA
c(hOpMUPOBAHHOCTU KOMIIOHEHTOB 3HAMb, YMemb, 61a0emb 3asBICHHBIX KOMIIETEHIUN
MPOBOJUTCA MO 4-X Oa/VIbHOM IIKaje OLICHUBAHUS MyTEM BBIOOPOYHOIO KOHTPOJIL BO
BpEMs SK3aMEHa.

TurnoBeie 1mIKana U KPUTEPUU OLEHKU PE3yNbTaTOB OOy4YEHHUs MpHU cAade IK3aMeHa
JUIsl KOMIIOHEHTOB 3HaAmb, ymemsv u 61adems TpuBeaeHsl B obmel vactu DOC
o0Opa30BaTeIbHON MPOTPaMMBI.

3. Kpurepum oneHuBaHusi YPOBHA ChOPMHUPOBAHHOCTH KOMIIOHEHTOB U
KOMIIeTeHI NI

3.1. OueHka ypoBHsi ¢pOPMUPOBAHHOCTH KOMIIOHEHTOB KOMIIETeHIIU I

[Ipu orieHke ypoBHS C(HOPMUPOBAHHOCTH KOMIIETCHIIMH B paMKax BHIOOPOYHOTO
KOHTPOJII TpH DK3aMEHE CUUTAETCA, UTO HOJYYEeHHAs OYeHKA 34 KOMHOHEHM
nposepsemoil 6 buneme KomMnemeHyuu 060ouaemcs Ha cOOmeemcmeyIouWuil KOMNOHEeHm
8cex KomnemeHyutl, hopmupyemuvlx 8 pamKax OaHHOU Y4eOHOU OUCYUNTUHDL.

TunoBele KpUTEpUM W IIKAIBI OIEHUBAHMUS yPOBHS C(HOPMHUPOBAHHOCTHU
KOMITOHEHTOB KOMIIETeHIIMM TpuBeaeHsl B o6Omeir dactu DOC oOpa3zoBaTebHOU
IPOrpaMMBl.

3.2. Ouenka ypoBHsi c()OPMUPOBAHHOCTH KOMIETEHIIUH

OO6mras orieHKa ypoBHS C(HOPMUPOBAHHOCTH BCEX KOMIETEHITUI MTPOBOIUTCS IMyTEM
arperupoBaHMsl OIICHOK, TIOJYUYCHHBIX CTYJICHTOM 32 KaXIblii KOMIIOHEHT (JOPMUPYEMBIX
KOMIIETEHIIMNA, C Y4YE€TOM pE3yJbTaTOB TEKYIIET0 M pPYyOEKHOTO KOHTPOJISI B BHE
WHTETPaJIBHOM OIEHKH 10 4-X OayIbHOM IKase. Bece pe3yabTaThl KOHTPOJIS 3aHOCITCS B
OIICHOYHBIA JICT W 3amloJIHSIOTCS TpernojaBaTejeM [0 HUTOraM IMPOMEKYTOUHOU
aTTeCTalllH.

dopMa OIIEHOYHOTO JIKCTa U TPEOOBaHMUS K €ro 3aloJIHEHUIO MPUBEICHBI B 00IIeH
gactu ®OC 06pa3oBareabHON MPOrpPaMMBI.

[Ipu dopmupoBaHWM WTOTOBOI OIICHKHM MPOMEXKYTOYHOM aTTecTallii B BHJIC
DK3aMEHA HCIIOJIb3YIOTCS THIOBBIC KpUTEpUHU, TpuBeAcHHBbIE B o0mieit wactu DOC
00pa3oBaTeIbHON MPOTPaAMMBI.



