MHMUHUCTEPCTBO OBPA30BAHUA 1 HAYKUA PO
degepaibHOE TOCYAAPCTBEHHOE 0I0/kKeTHOe 00pa3oBaTe/IbHOE yUpeXXieHHe BhICIIero 00pa3oBaHus

«TOMCKUI TOCYIAPCTBEHHBIV YHUBEPCUTET CUCTEM
YIIPABJIEHUA U PATMOIEKTPOHUK»
(TYCYP)

= TUSUR YTBEPXIARO
m m UMNIVERSITY ITpopekTop 110 yuebHOI paboTe

Ceprugamar: 1obcfala-5laf-448-aef0-5584d2fd4820
Brageasey: Tpoaw MNasen CHmmonn

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOYAS ITPOTPAMMA YUEBHOW IV CLINITJINHBI
AnmnaparHsble CpeCTBa Te/IEKOMMYHUKALHOHHBIX CHCTEM

YpoBeHb 00pa30oBaHus: BbICIIee 00pa3oBaHHe - CIIEI[HATUTET

HanpaBnenwe  mogrotoBku  (cnemmanbHOCTh):  10.05.02  WMuHdopManuoHHas  0e30MacHOCTH
Te/JIeKOMMYHHMKAIJMOHHBIX CUCTEM

HanpasnieHHocTh (Tipo¢uib): 3ammTa HH(OPMALUU B CHCTeMaX CBSI3U U yNPaB/IeHUs

dopma oOyueHUs: OUHAA

dakysnbreT: @B, daKynbTeT 6€30MacCHOCTH

Kadenpa: BUC, kadeapa 6e3onacHocTH HH(POPMALMIOHHBIX CHCTEM

Kypc: 4,5

Cemectp: 8,9

YueOHbIi 1i71aH Habopa 2016 roga

PacripezsienieHre pabodero BpeMeHH

Ne Buzibl yueOHOM IeATebHOCTU 8 cemectp 9 cemecTp Bcero EvHunpbl
1 |Jlekuuu 28 18 46 YacoB
2 | Ilpaktnueckue 3aHATUS 28 28 56 4yacoB
3 |JlabopatopHbie pabOThI 28 28 56 YyacoB
4 | Bcero ayIJUTOpHbIX 3aHSATUI 84 74 158 4yacoB
5 | VI3 HUX B MHTEpaKTHBHOM (popme 24 20 44 4yacoB
6 |CamocrosiTesibHast pabora 24 34 58 4yacoB
7 | Bcero (6e3 3K3aMeHa) 108 108 216 YyacoB
8 |IloaroroBka u cjjada 5K3aMeHa 36 36 YyacoB
9 | OO6mas TpyI0eMKOCTb 108 144 252 YyacoB
3.0 4.0 7.0 3.E

3aueT: 8 cemecTp
OK3aMeH: 9 ceMeCTp

Tomck 2017
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
npotokosn Ne 2 oT « 8 » 2 2017 1

JINCT COTJIACOBAHUM

Pabouasi mporpamMma cocTaB/ieHa C ydyeroM TpeboBanuii ®PenepanbHoro IlocysapcTBeHHOTro
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH

(crretmaneHOCTH)  10.05.02  MHopmaimoHHass 6e30macHOCTb — TeIeKOMMYHHKAIIMOHHBIX

CHCTEM,

yTBepxkgeHHoro 2016-11-16 ropga, paccMoTpeHa M yTBepXK[eHa Ha 3acefaHUd Kadegpbl «__ »

20__ ropa, npoToko/ Ne

Pa3paboTumku:
Metoauct kad. KUB3BC BopoHosuu A. A.

JloLieHT, KaHAWJAT TeXHUUeCKUX HayK
ka. KUB3BC Komnes A. A.

3aBeayromuii obecreunBarolei Kad.
KUB3BC [Mlenymanos A. A.

Pabouasi mporpaMma coriacoBaHa C (hakyaeTeTOM, TIPOGUIMpYIOIel U BhIMyCKarollel Kadeapamu

HaripaBJ/ieHUA I10ATr0TOBKHU (CHEL[I/IEU'ILHOCTI/I).

Hekan @b HaBbigoBa E. M.
3aBe/lyrOLIMI BhINTyCKaroLeit Kad.

BUC Memepsikos P. B.
OKCIIepThI:

[lo1ieHT, KaHAWAAT TeXHIUUeCKIX HayK
ka. KUBOBC Koctrouenko E. FO.
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
Lenbto u3ydyeHUs OUCLUIVIMHBI «ATMMNapaTHble CpeACTBa TeJeKOMMYHUKALIMOHHBIX CHUCTeM»
SIBJISIeTCS TeOpeTHYecKass U WH)KeHepHasi TIOATOTOBKa Cilyiiatesied B 00/1aCTH OCHOB BBIYMCTUTETbHOU
TEXHUKH, TTOCTPOEHUSI TeJIEKOMMYHHUKAIIMOHHBIX KOHTPOJIZIEPOB U IM(POBLIX IPOIIECCOPOB 00pabOTKH
CUTHAJIOB Ha 6a3e MUKPOIIPOIeCCOPOB M MUKPOIIPOL[ECCOPHBIX CHCTEM.

1.2. 3agauM JUCIHUILIMHBI
— - (hopMupOBaThL y CTYIEHTOB 3HaHUS, YMEHHUs U HaBBbIKM, HEOOXOAUMbIe /il TIPAKTHUYECKOTO
VICTI0/Ib30BaHUS1 MUKPOIIPOLIECCOPHBIX CUCTEM B TeJIEKOMMYHHUKAL[MOHHBIX CUCTEMaXx.

2. MecTo puciuiuiebl B cTpyKType OITIOII

OucuunnmHa «AnmnapatHble Cpe/iCTBa TeJIeKOMMYHMKALMOHHBIX cucteM» (b1.5.34) oTHOCHTCS K
6moky 1 (6a3oBast uaCTh).

[MpefuiecTByOUMMY  AUCLIATZIMHAMY,  (OPMUDYIOIIUMU  Haya/bHble  3HAHUS,  SIBJISIIOTCS
cienyole aucLUIUiMHeL: MHQopmaruka, MopenupoBaHue CUCTeM U CeTed TeleKOMMYHHKaLWH,
TexHuueckas 3aiyra uHGopMaluu, DeKTPOHUKA U CXeMOTeXHHKA, S13bIKU MPOrpaMMUPOBAHUS.

[Tocnepyrommmu JVCLIATI/IMHAMU SIBJISIFOTCSI: [IpoekTupoBaHue 3allMIeHHbIX
Te/1eKOMMYHHKALMOHHBIX CUCTEM.

3. TpeboBaHus K pe3yjbTaTaM 0CBOEHHS JUCIUIL/THHBI

[Tporecc u3yueHus: AUCLIMILIMHBI HarpaB/ieH Ha ()OpMUpOBaHKe C/IeAYIOLHMX KOMIIeTeHLUHI:

— TIK-4 criocoOHOCTRIO yuyacTBOBaTb B pa3pabOTKe KOMITOHEHTOB TeeKOMMYHHUKAIL[MOHHBIX
CUCTEM;

B pesynbrare n3yuyeHus JUCLMIVIMHBI CTYAEHT JO/DKEeH:

—  3HAaTb - IPYHLUIIBEI IOCTPOEHUSI MUKPOIIPOLIECCOPHOM TEXHUKH; - COBDEMEHHYIO 3/IEMEHTHYIO
6a3y TesleKOMMYHUKAL[MOHHBIX CUCTEM;

— yMeThb -MPOBOAWTb aHa/M3 YCTPOMCTB Te/NeKOMMYHHKALIMOHHBIX CHCTeM Ha 0ase
MHKPOIIPOLIeCCOPHOM TeXHUKW;

— BJajeTb - MeTOAAMM aHajAu3a M CHUHTe3a  MUKDOIPOLECCOPHOM  TEeXHUKHU
Te/IeKOMMYHHKALIMOHHBIX CUCTEM.

4. O0beM ANCIUIUIMHBI M BU/IbI YU4e0HOH paboThI
OO1iast TPYA0EMKOCTh JUCLIMIUIMHBI cocTaB/seT 7.0 3aueTHbIX €JUHMIIBI W TIpe[CTaB/ieHa B
Tabmuie 4.1.
Tabmura 4.1 — Tpy0eMKOCTb AUCIUTTUHBI

Bupl yueOGHOM AiesiTe/TbHOCTH Bcero uacos CemecCTpsbl
8 cemecTp 9 cemecTp

AynutopHblie 3aHSTHS (BCEro) 158 84 74
Jlekuym 46 28 18
[IpakTyeckue 3aHATUSA 56 28 28
JlabopartopHbie paboThI 56 28 28
W3 HUX B UHTepaKTUBHOU (opme 44 24 20
CamocTosiTenibHast paboTa (Bcero) 58 24 34
OdopmiieHre 0TYETOB 10 J1Tab0paTOPHBIM 18 8 10
paboram

ITpopaboTKa JIEKI[MOHHOTO MaTeprasa 16 10 6
[ToaroroBka K IpakTHUyeCKUM 3aHATUAM, 24 6 18
ceMuHapam
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Bcero (6e3 3k3ameHa) 216 108 108
[ToaroroBka 1 craua sK3aMeHa 36 36
OO0111ast TPYJOEMKOCTD U 252 108 144
3aueTtHble Eavnnipbl TpygoeMKoCTH 7.0 3.0 4.0
5. CopepxaHue JUCHMILIMHBI
5.1. Pa3jenbl JMCHUIIMHBI U BU/IbI 3aHATHMN
Pa3zesnbl AUCIIUTUIMHBI ¥ BU/IBI 3aHSITHU TIpUBeEHbI B Tabnwviie 5.1.
Tabnuiia 5.1 — Pa3genbl AUCLHUTIIMHBI M BU/IBI 3aHSATUM
3¢}
= = &
T 2 ¢ | 8% Et
= o [J) ) 8 = = =
= S = = = 5 5
Haszeanust pa3zenoB JUCLUTIUHBI E 5 g 5 o @ % £
S 2§ 5 g5 &E
E 5 5 Ag § 2
© \s) S
[=9 o =
= = S
8 cemecTtp
1 BeejieHue B Kypc 6 0 0 4 10 |IIK-4
2 MogeMbl niepefiaud JJaHHbIX 6 8 12 8 34 |IIK-4
3 ABTOMaTUuecKre TereOHHbIE CTAaHLIUU 8 10 8 6 32 |IIK-4
4 My/IbTUIIIEKCOPBI 8 10 8 6 32 |IIK-4
Wtoro 3a cemectp 28 28 28 24 108
9 cemecTtp
5 CeteBoe 00opyoBaHue 6 10 8 12 36 |IIK-4
6 ArnmaparHsle cpeactBa ACYTII 6 10 10 12 38 |TIK-4
7 Opranu3aius 6ecriepe60OMHOTO 6 8 10 10 34 |TIK-4
TATAHUS anrapaTHbIX CPe/ICTB
Wtoro 3a cemectp 18 28 28 34 108
Utoro 46 56 56 58 216
5.2. Coaep)kaHue pa3/je/ioB AMCHUILUIAHBI (M0 JIeKLUAM)
CopeprkaHue pa3/iesioB AUCLUIIIVH (T10 JIeKLMSIM) TIpHUBeJieHo B Tabsurie 5.2.
Tabnuiia 5.2 - CopepykaHue pa3zie/ioB AUCLUTUIMH (TI0 JIEKI[USIM)
3 z S
g S =
=
HasaHus paszenon CopeprkaHuve pasfiesioB JUCLUTIIMHBI 10 : - E %
JIEKLIUSIM g g g
S g =
=Y Qg
= S
8 cemecTp
1 BBezeHue B Kypc OCHOBHBIe IOHATUA U OIpe/ie/IeHus. 6 [1K-4
OCHOBHBIE TEXHOJIOTUU
Te1eKOMMYHHUKaLMOHHbIX cucTeM (TC) .
Tononoruu TC. Mogens OS1. CreneHb
3a1uThI IP.
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HToro

2 MogeMsl riepefiauv JaHHbIX

Hasnauenue. Knaccugukanysi.
CTpyKTypHBIe cxembl. [IpUHLIATT pabOTHI.
YacroTtHoe yriioTHeHue. [IpoTtokosisl RS-
232, RS-485, RS-422. TpeboBaHus 110
sKkcrutyarauuu. Mogemsl YIICTM-02,
TPdM-3. CniyTHHKOBBIM MogeM SkyEdge.

Ntoro

[TIK-4

3 ABTOMaTUUeCKUe TereOHHbIE
CTaHLUU

HasHaueHuye aBTOMaTnyeCKUX CTaHLAN
(ATC). Knaccudukarusa ATC.
CTpyKTypHbIe cxeMbl. [IpuHLIUT paboTHI.
[Tpotokonel R2, EDD1N, QSIG.
WnTtepdeiickl. TexHnueckue
xapakrepuctvku. ATC Minicom-DX500,
ATC Integral-55, ATC IIpotoH

HToro

[TIK-4

4 My/bTUIIIEKCOPBI

Hasnauenue. Knaccugukanysi.
MynbTyIIeKCOpBI AOCTYIIA.
WuTtepdeiicbl. CpaBHUTEbHAS
XapakTepucTrka. ['mbkue
MY/IBTUIIEKCOPBI. TpaHCopTHBIe
MYJIbTUIUIEKCOpbl. WDM
MyJisTUIIeKCopel. ATM
MysibTHIIEKCOpBl. TpeboBaHus 110
sKcrtyarayuu. Mynsruriekcopsl OI'M-
30E, MMX-12, FOX-515, RAD DXC-
30, Alcatel-1660SM.

Htoro

[TIK-4

Wroro 3a cemectp

28

9 cemecTp

5 CeteBoe 060pymoBaH1e

Ha3nauenue. Knaccudukariusi.
KommyTtartopsl. MapiupyTusaTopsl.
CereBble 3kpaHbl. OCOO6EHHOCTH
apXuTeKTypbl. [IpuHIMIT paboTHI.
CtpyKTypHBbIe cxembl. IHTepdechl.
OcobeHHOCTH COTIPSDKEHUST C APYTUMHU
anrapaTHbIMU cpeficTBaMU. TpebGoBaHUS
1o 3kcrutyarauyu. ObopyoBaHue
komnaHui Cisco, Alcatel, Juniper, D-link,
ZyXEL

Htoro

[1IK-4

6 ArnmaparHsle cpeactBa ACYTII

HasHauenune. OcoOEHHOCTH CTPOEHHUSI.
SCADA. KoMMyHHKalJMOHHBIN CepBep.
YHuBepcasibHble KOHTPOJI/IEPBI.
ITporokoser 'EC 60870-5-104, I1IC
61850, TEC 60870-5-101. Tumnosoii
NIPOrpaMMHO-TeXHUYe CKMA KOMILIEKC
(ITTK). CructemMa MOHUTOPHHTA.
Tpe6oBanus no skcrtyaranun. [1TK
Smart-SPRECON, SYNDIS, NPT Expert.

[1K-4
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HToro

7 Opranu3aius 6ecriepe6oMHOTO
MIMTaHMUS alllapaTHbIX CPEJICTB

Hasznauenuve. Cxembl aBTOMaTHueCKOro 6 [1K-4
BBOZia pe3epBa. MICTOUHMKYU
OecriepeOOMHOTO MUTAHUS. ATperarsl
OecriepeOONHOTO MTUTAHUS.
AxKymynsaTopHele 6aTapeu. TpebGoBaHust
1o 3Kcrutyataumy. O630p peliieHui o
opraHu3aLuu OecriepeOOMHOr0 MUTaHUS
amrmapaTHbIX cpeAcTB KoMraHui Elteco,
Socomec, Eaton.

Ntoro 6
Wroro 3a cemecTp 18
Ntoro 46

5.3. Pasgenbl AMCHUIUIMHBI M MEX/UCIMIT/IMHAPHBIE CBSI3M C 00ecneynBarIUMH (MPeAbIAYIMMHA)
U obecreurBaeMbIMH (MOC/IeYIOIAMH) JUCHUIUTHHAMHA
Pa3zesnbl JUCLIMTITMHBI U MEXXAUCLIUTUIMHAPHBIE CBSI3U C 00ecreunBaromMu (MpeabIyLuMUu) 1
obecrieuriBaeMbIMH (TTOC/IEIYFOIIMMU ) JUCLIATTMHAMM TIPe/ICTaB-/IeHbl B Tab/uiie 5.3.
Tabnuiia 5.3 - Pa3genb! AUCLUTIIMHBI M MEXKUCIMIUIMHAPHBIE CBSI3U

HavMeHOBaHMe [UCLIATIIVH

Ne pa3enoB faHHOMW AUCIUTUTHAHBI, [7isI KOTOPBIX He00X0IUMO
n3yueHre 00eCcrieuyrBaroluX U 00eCreunBaeMbIX AUCLIUTIAH

1 2 3 4 5 6 7

[IpenmecTByoLMe AUCLUTIIUHBI

1 'ndopmarrika + + + +
2 MopgenvpoBaHUe CUCTEM U CeTeun N + 4 N
TeJIeKOMMYHUKaL1H

TexHuueckas UT
3 Te eckKasl 3alura N N + N
vH(opmalu
4 DneKTPOHUKA U CXeMOTeXHUKa + + + + +
5 A3bIKM IIpOrpaMMUpOBaHUs + + + +

[Tocnepyroume AUCLIUIIIMHEI

1 ITpoekTHpoOBaHKe 3allUILeHHbIX
TeJIeKOMMYHUKAL[MOHHBIX CUCTEM

+ + + + +

5.4. CooTBeTCTBHE KOMIIeTeHIUH, ()OPMUPYeMBbIX NP U3yYeHUH JUCIHUIUIHHBI, U BU/I0B 3aHATHI
CooTBeTCTBME KOMIETeHLMH, (POPMUPYeMbIX NPU W3yUeHUW [UCLIMIUIMHBL, U BUJOB 3aHATUN

nipe/icTaB/eHo B Tabsure 5.4

Tabmuma 5. 4 — CoOTBeTCTBMe KOMIETEHI[MM W BHU/OB 3aHATHH, (OPMHUDYEMBIX TIPU H3yueHUU

JACLIUTITUHBI

Buppl 3aHATHI

KomneTteHiun
Jlekumu

HpaKTI/I‘JECKI/Ie 3aHATHUA

@DopMbI KOHTPOJIS

JTabopaTopHbie paboThI
CamocrosTenbHasi paboTa
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IIK-4 + + + + KoHcnekT caMonoAroToBKH,
Ortuet 10 y1abopaToOpHOA
pabote, Ompoc Ha 3aHSATHSX,
Tect, OTUeT 110 NIpaKTHKe

6. lnTepakTBHBIE MeTOABI ¥ ()OPMBI OPraHU3aUH 00yUeHHUs
TexXHONMOTUM WHTEPAKTUBHOTO OOyueHUsi MpU pa3HbiX (opMax 3aHATHUM B Yacax IPUBE/IEHbI B

Tabmumie 6.1
Tabmuia 6.1 — TexHO/IOrMM UHTEPAKTUBHOTO 00yUeHHsl MPY Pa3HbIX (popMax 3aHSATHIA B uacax
NHTtepakT
VHTepakTVBHbIE NHuTepakTyBHbIE
MeTobl VIBHbIE Bcero
NpakTUYecKye 3aHATUsl | JlabopaTopHbIe 3aHATHUS
JIeKLUU
8 cemecTtp
IT-meTozBI 4
Pabota B KoMaH/ie 3 3
Case-study (metof, 2 8 10
KOHKDETHBIX CUTYyaL1i1)
[enosble Urpsl 4 4
Wroro 3a cemecTp: 8 8 8 24
9 cemecTtp
WccnegoBarenbCKui 4 4
MeTOJ,
PerieHue cuTyarljMOHHBIX 4 8 4 16
3aza4
Wroro 3a cemectp: 8 8 4 20
Wtoro 16 16 12 44
7. JIabopaTopHbIie paboThI
HaumeHoBaHue 1abopaTopHbIX paboT rpuBesieHo B Tabmmie 7.1.
Tabnuna 7. 1 — HaumeHoBaHHe 1ab0paTOpHBIX paboT
3 3 S
5 3
> U
Ha3Banus pa3zenoB HanmMeHoBaHue 1ab0paTOPHBIX paboT S S5
o s E
= | &2
= e ~
8 cemecTtp
2 MogeMsl niepefiauv JaHHbIX Cumysianus nipotokonos RS-232; RS- 6 IK-4
485, RS-422
HacTtpotika 1 ucrnonb3oBaHue 6
cyTHHUKOBOrO Mofema SkyEdge
Nroro 12
3 ABTOMaTUuecKre TefeQoHHbIe IIporpammuposanue ATC 8 [TIK-4
CTaHLUU Vtoro
4 My/bTUIIIEKCOPBI HacTpolika 1 BBOJ, B 5KCI/TyaTaLyto 8 ITK-4
MY/IBTUII/IEKCOPOB
Nroro 8
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Nroro 3a cemecTp

28

9 cemecTp
5 CereBoe 000pyzOBaHHe Hacrpoiika mapupyTu3atopoB. Tabmuribt 8 [TK-4
MapIIpyTHU3aLUU.
Ntoro 8
6 Anmaparssie cpeactea ACYTII Hactpoiika SCADA 10 IK-4
Nroro 10
7 Opranu3aius 6ecriepe60OMHOTO Pa3pabortka petiieHus Gecriepe6oOHHOTO 10 |IIK-4
TATAHUS anrapaTHbIX CPe/ICTB MUATaHUS.
Ntoro 10
Wtoro 3a cemecTp 28
Ntoro 56
8. ITpakTUueckue 3aHATHS (CeMHUHAPHI)
HanMeHoBaHMe MpaKTUUeCKUX 3aHSATHM (CeMUHApOB) MpuBeieHo B Tabsuie 8.1.
Tabsura 8. 1 — HaumeHOBaHWe MTPaKTUUeCKUX 3aHATUMN (CEMHUHApPOR)
vy L s
i 2 5
o v T
HaumeHoBaHMe npakTUUe CKUX 3aHATUN = > T
Hassanws paspesnos = =y
(cemuHapoB) ¥ g g
S 8 =
=¥ o 2
- s
8 cemecTtp
2 MogeMsbl riepefiaur JJaHHbIX N3yueHre 0CHOB HaCTPOMKH MOJIeMOB IIK-4
Ntoro
3 ABTomatuueckue Tesie)OHHbIE M3yueHune 0CHOB MpOrpaMMHUpPOBaHUS 10 IK-4
CTaHLUU ATC
Nroro 10
4 MynbTUTLIEKCOPBI N3yueHre 0CHOB HaCTPOWMKH 10 IIK-4
MYJIBTUIITIEKCOPOB
Nroro 10
Wroro 3a cemecTp 28
9 cemecTp
5 CeteBoe 000pynoBaH1e N3yueHre 0CHOB HACTPOMKH CETEBOTO 10 I1K-4
obopyoBaHust
Nroro 10
6 AnmnaparHsle cpegcrea ACYTII V3yyeHrie 0CHOB HaCTPOMKHU 10 |IIK-4
KoHTpOoJiepoB ACYTTI
Nroro 10
7 Opranu3aius 6ecriepe6oMHOTO PacuéT MOII[HOCTH UCTOYHUKA 8 IMK-4
TIATaHU arrapaTHbIX CPe/ICTB Gecriepe6OMHOTO MUTAHUST
Ntoro 8
Wtoro 3a cemecTp 28
Ntoro 56
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9. CamocrosiTesibHast padoTa
Bubl caMoCTosITe/TbHON PaboThl, TPYOEMKOCTb U (hOPMHUPYeMble KOMITETEHLIUH TIPe/ICTaB/IeHbl B

tabmure 9.1.
Tabmuia 9.1 - Bujibl caMocTosiTesIbHOM paboThI, TPYI0EMKOCTb U (JOPMHUPYeMble KOMITeTeHLIUH
V) L =
= b
9 s =
o [<P R e
Buapl camocTosiTeIbHOM = > o
Ha3Banus paszenos s = @opMBbI KOHTPOJIS
paboThbI g s g
S g =
=Y Q9
= S
8 cemecTtp
1 BBezeHue B Kypc ITpopaboTKa /eKLMOHHOTO 4 |IIK-4 Koncnekr
Marepuasa CcaMonoZAroToBku, Ompoc
ViToro 4 Ha 3aHATHgX, OTUeT 1mo
MpakTrke, Tect
2 MogeMsl niepefiauv ITogroroBka K 2 IK-4 KoHncriekT
JTaHHBIX MpaKTUUYe CKUM 3aHSTUSIM, camoroAroToBku, Onpoc
ceMHHapam Ha 3aHaTusX, OTUeT no
TOPHOM T
ITpopaboTKa JIeKIMOHHOTO 2 J(I)a6opa OpHOH pabo %
TYeT MO0 NpakKTHKe, TecT
Marepuasna p ’
OdopmiieHre 0TUETOB TI0 2
nabopaTopHbIM paboTam
OdopmreHue O0TUETOB T10 2
naboparopHbIM paboTam
Wtoro 8
3 ABTOMaTUyeCcKue IToaroroBka K IIK-4 Koncnekr
Tenie)OHHBIE CTAHI[UN MpaKTUYeCKUM 3aHSATUSIM, caMonoAroToBku, Omnpoc
ceMHHapam Ha 3aHaTUsAX, OTUeT no
TOPHOM T
ITpopaboTKa JIeKIIMOHHOTO 2 JC1)a6op aTopHoii pabo %
Marepuana TYeT M0 NpakKTHKe, TecT
OdopmiieHre 0TUETOB TI0 2
nabopaTtopHbIM paboTam
HToro 6
4 My/bTUIIIEKCOPBI [Toaroroska K 2 |IIK-4 Koncnexr
MpaKTUYe CKUM 3aHATUSM, caMonoAroToBku, Omnpoc
ceMuHapam Ha 3aHaTUsIX, OTUeT 1o
ITpopaboTKa JIeKIMOHHOTO 2 J(I)a60paT0p Hon pa60T;,
TYeT IO TPaKTHUK! T
MaTrepuasna €T 10 Tpa € 1eC
OdopmreHue O0TUETOB T10 2
naboparopHbIM paboTam
Ntoro 6
Nroro 3a cemecTp 24
9 cemecTp
5 CeteBoe obopygoBanue |[ToAroroBka K 6 |IIK-4 Koncrekr
TpakTUYye CKUM 3aHATUSM, CcaMonojAroToBku, Ompoc
ceMUHapaMm Ha 3aHaTusIX, OTUeT no
[TpopaboTKa JIeKIIMOHHOTO 2 naboparopHoii pabore,
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Marepua’sa Ortuet 1o nipakTHKe, TecT
OdopmreHue 0TUETOB T10 4
nabopatopHbIM paboTam
Ntoro 12
6 ArnmnaparHsle cpeactea | [logroroska K 6 |IIK-4 Koncriekr
ACYTII [paKTUYeCKUM 3aHATUSAM, CcaMonoArorosku, Omnpoc
ceMHHapam Ha 3aHaTusX, OTueT no
TOPHOM T
ITpopaboTKa JIeKIMOHHOTO 2 JC1)a60pa OpHOH pabo %
TYeT MO0 NpakKTHKe, TecT
MaTrepuasna p ’
OdopmiieHre 0TUETOB TI0 4
nabopaTtopHbIM paboTam
Ntoro 12
7 OpraHusauus IToaroroBka K 6 IK-4 Koncnekr
GecriepeOOIHOTO MUTAaHUS | TTPAKTUYECKUM 3aHSATHSIM, caMonoAroToBku, Omnpoc
anrmapaTHbIX CPeZiCTB ceMHHapam Ha 3aHaTUsIX, OTUeT 1o
naboparopHoii pabore
ITpopaboTKa JIeKIIMOHHOTO 2 o paTOpHOU p T’
TYeT I10 TIPaKTHK! T
marepuasna €T 10 Tpa € 1ec
OdopmreHue OTUETOB T10 2
naboparopHbIM paboTam
Ntoro 10
Wtoro 3a cemecTp 34
IToaroroBka u caua 36 JK3aMeH
5K3aMeHa
Wtoro 94

10. KypcoBasi pabora (nmpoekT)

He nipenycmotpeno PYII

11. PediTMHrOBas cucTeMa AJIA OL€HKH YCII€eBdA€MOCTH CTYAEHTOB

11.1. ban/bHbBIe OLeHKH /ISl 3/IeMEHTOB KOHTPOJIs
Tabsuria 11.1 — BautbHbIe OLEHKH [I7Is 37IEMEHTOB KOHTPOJIS

o o MakcumasnbHbIN
. MakcrManbHbIN MakcrManbHbIN
OneMeHTHI yueOHOM Oasut 3a Iepuog Bcero 3a
6amn Ha 1-yro KT ¢ | 6ant 3a mepuof,
JleaTeIbHOCTU Mexay 2KT u Ha ceMecTp
Havasa ceMectpa | Mexay 1KT u 2KT
KOHelL] cemecTpa
8 cemecTtp
Koncnekr 3 3 3 9
CaMOII0JrOTOBKHU
Ornpoc Ha 3aHATUAX 4 4 4 12
Otuer 110 1Ta60paTOPHOM 10 10 10 30
pabore
OTuer 1o npakTuKe 10 10 10 30
Tect 6 6 7 19
WToro Mmakcumym 3a 33 33 34 100
Nepuof
Hapacraroym utorom 33 66 100 100
10
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9 cemecTp
Koncnekr 3 3 3 9
CaMOII0JrOTOBKU
Oripoc Ha 3aHATHAX 4 4 4 12
OTuet 1o y1abopaTopHOM 5 5 10
pabore
OTtuer 1o npakTuke 9 9 9 27
Tect 4 4 4 12
Ntoro Mmakcumym 3a 20 25 25 70
Tepro/,
OK3aMeH 30
Hapacraroym utorom 20 45 70 100

11.2. ITlepecuet 0a/I/IOB B OI|€HKH 3a KOHTPO/IbHbIE TOUKH
[TepecueT 6GaIOB B OIIEHKU 3a KOHTPOJIbHBIE TOUKHU TIPe/iCTaB/IeH B Tabmuie 11.2.
Tabmuiia 11. 2 — ITepecueT 6a/IOB B OLIEHKH 32 KOHTPOJIbHbBIE TOUKU

bannel Ha jaTy KOHTPOIBHOW TOUKHU Ouenka

> 90% oT MaKCMMasbHOM cyMMbI 6asinoB Ha gaty KT 5

Ot 70% no 89% oT MakcMMasbHOM cyMMbI OasioB Ha gaty KT

4
Ot 60% 10 69% OT MakCcMManbHOW CyMMBI O6asioB Ha gary KT 3
2

< 60% oT MakcUMasnbHOI cymMMbl OasnoB Ha gaty KT

11.3. ITepecuer cymMMbI 0a/IJIOB B TPAAAMIIMOHHYIO U MEXX/yHAPOJHYIO OLI€HKY
[TepecueT cymMbl 6a/iioB B TPAAMLIMOHHYIO U MEXKIYHAaPOAHYIO OLIeHKY Ipe/CTaB/ieH B Tab/uiie
11.3.
Tabmuiia 11. 3 — ITepecueT cyMMbI 0a/IJIOB B TPAJAULIMOHHYIO U MEXKAYHAPOAHYIO OLIEHKY

WToroBast cymma 6asios,

Ouenka (I'OC) YUUTHIBAET yCMeIIHO CAaHHBIM Ouenka (ECTS)

9K3aMeH

5 (OTIMYHO) (3aUTeHO) 90 - 100 A (oT/1M4HO)
85-89 B (oueHn xopoL110)

4 (xopoilii0) (3auTeHO0) 75 -84 C (xopor10)
70 -74
65 - 69 D (ynoBneTBOpUTENBHO)

3 (YA0oB/IeTBOPUTEBHO) (3aUTEHO) 60 64 E (HocpeacTaerio)
2 (HeYOB/IETBODUTEILHO) (e Hioke 60 6anoB F (HeynoBneTBOpUTENBLHO)

3auTeHO)

12. Yueb6HO-MeTOAMUYECcKOe H HH(OPMAILMOHHOE 00ecreyeHHe AUCIUILTHHBI

12.1. OcHoBHas 1UTEpaTypa

1. MynbTUIIEKCOPHOE M YCUIUTebHOe 000py/l0BaHHEe MHOTOBOJTHOBBIX ONTHYECKHUX CHCTEM
niepegau: YuebHoe mocobue / [loBossHOB E. A., [llapanroeuu C. H., Mupropog B. I'., Ky3nernos B. B. -
2016. 156 c. [DnekTpoHHbI pecypc] - Pexxum pgoctyma: https://edu.tusur.ru/publications/6022, mata
obparenus: 08.02.2017.

2. KowmmbroTepHele cucTeMbl U ceTH. [IpoeKTHpOBaHMe KOMIIBIOTEPHBIX ceTeli Ha 0ase
mapipytusatopa CISCO-2801 OPNET: YuebHoe MeToauuecoke nocobue / VipaHos B. B., MuxasueHKO
C. I. - 2011. 66 c. [OnekTpoHHbI! pecypc] - Pexxum poctyma: https://edu.tusur.ru/publications/931, mara
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obparrenus: 08.02.2017.

3. CeTH CBSI3U M CUCTEeMBbI KOMMYTAI[UH: YueOHoe 1ocobue / BuHokypos B. M. - 2012. 304 c.
[DnekTponHslii pecypc] - Pexum pgocrtyma: https://edu.tusur.ru/publications/694, mata obGparreHust:
08.02.2017.

4. Texauueckue cpenctBa kommyTtaiuu ZyXEL. YuebHoe mocobue /ITnaryHoBa C.M. - 2012,
59c. - Pexxum focTyma: [D71eKTpoHHBIM pecypc]. - http://e.lanbook.com/books/element.php?pll_id=40712

12.2. lono/siHMTe/IbHAA IUTEpaTypa

1. CoBpemeHHbIe TE€XHOJIOTMM LM(PPOBLIX ONTOBOJOKOHHBIX ceTed cBssu (ATM, PDH, SDH,
SONET u WDM ) / H. H. Cnenos. - 2-e usg., ucnp. . - M. : Paauo u cBsa3b, 2003. - 468[1] c. : un. -
bubmorp.: c. 449-459. - ISBN 5-256-01702-0 (Hamuue B 6ubmoreke TYCYP - 40 3k3.)

2. AnmapartHbie cpeAcTBa U ceti OBM: YuebHoe nocobue / CmeicioBa E. B., WmoxuH B. B. -
2011. 166 c. [DnekTponHbiii pecypc] - Pexxum pmoctyma: https://edu.tusur.ru/publications/1714, narta
obparrenusi: 08.02.2017.

3. lludpossie cuctembl mnepefaun: YuebHoe mocobue / Bunokypos B. M. - 2012. 160 c.
[DnekTponHbIii pecypc] - Pexxum moctyma: https://edu.tusur.ru/publications/1408, mara oOpatieHus:
08.02.2017.

4. Onruueckue Kabesu CBSI3W, X MOHTaX U u3Mepenue [Tekct]: yueOHOe Tocobue fist By30B /
3. J1. TloptHoB. * M. : Topsuas nunaus - Tenekom, 2012. - 448 c. : un., Tabn. - (Yue6Hoe mocobwue.
CrieraIbHOCTh /IJ1S1 BBICIIMX YUeOHBIX 3aBefeHui). - bubauorp.: c. 385-388. - ISBN 978-5-9912-0219-0
(Hamuue B 6ubmoreke TYCYP - 10 3k3.)

5. JlokanbHbIe CeTH, MOJEeMbl, UHTepHeT: OTBeTbl U COoBeThI / coCT.: V. I'peHb. - MuHck : HoBoe
3HaHue, 2004. - 350[2] c.: un. - ISBN 985-475-059-0 (Hanune B 6ubmuoreke TYCYP - 49 3k3.)

6. OcHOBBI cUIOBOM 37eKTpoHUKU: [IpakThueckoe mocobue / C. Pama Pegau ; mep. B. B.
Macarnos, pea. nep. [I. I1. [Tpuxogeko. - M.: TexHocdepa, 2006. - 286[4] c.: un. - (Mup 3/1€KTPOHUKH ;
VII- 12). - [Iep. c anr. - bubmmorp.: c. 287. - ISBN 5-94836-055-5. (Hamure B 6ubmoreke TYCYP - 40
9K3.)

7. TenekoMMyHHKal[MOHHbIE CHUCTeMBI: YueOHoe mocobue / ITyroBkuH A. B. - 2007. 202 c.
[OnektponHslii pecypc] - Pexxum poctyma: https://edu.tusur.ru/publications/1265, mara ob6parteHus:
08.02.2017.

8. MynbrucepBucHele ATM-cetu : HayuyHoe u3ganue / T. B. Jlenucosa [u fp.]; pex. B. f.
JluxtuuHzep. - M.: Okotpenas, 2005. - 317[3] c.: un. - (UwxkenepHas sHuuknonequs TOK: TexHonoruu
OnekTponHbix Kommynwkanmii). - bBubmuorp.: c. 309-317. - ISBN 5-88405-062-3. (Hanmuuue B
oubmoreke TYCYP - 2 3k3.)

12.3 YueOHO-MeTOgHUECKHE I10CO0HS

12.3.1. O6s3are/ibHbIE Y4eOHO-MeTOAMYECKHe MOCo0us

1. W3yyeHue cTaTMyeckol M [uvHamMuueckod Mapuipytusauuu B Ethernet: PykoBogcTBO K
naboparopHoii pabore 1o Kypcy «CHCTeMbl M CeTH Tiepefiaud AUCKpeTHbIX coobienuii» (CCIIAC) /
MensBun  O. FO. - 2012, 14 c. [OnekrpoHHbli  pecypc] - Pexum  goctyna:
https://edu.tusur.ru/publications/1418, nata obpaienus: 08.02.2017.

2. OcHOBBI CHIOBOM 371eKTPOHUKHY : [IpakTrueckoe nmocobue / C. Pama Pensu ; mep. B. B. Maoa-
noB, pen. niep. . I1. [Tpuxogeko. - M.: TexHocdepa, 2006. - 286[4] c.: un. - (Mup snekrpoHuku ; VII- 12
). - Tlep. ¢ anrn. - Bubmmorp.: c. 287. - ISBN 5-94836-055-5. (Hammuue B 6ubmioreke TYCYP - 40 3k3.)

3. TpaHCropTHble W MY/IBTUCEPBUCHbIEe CUCTeMbl U ceTh CBsi3u: COOPHUK KOMITbIOTEPHBIX
naboparopHo- mipakTHuecknx pabot / TomikoB A. M. - 2012. 290 c. [DnexkTpoHHbI pecypc] - Pexum
noctyma: https://edu.tusur.ru/publications/1111, mara obpaienusi: 08.02.2017.

4. WUsyuenne nporpammel Cisko Packet Tracer: PykoBozcTBo K maboparopHoi pabote 1o Kypcy
«Cucrembl U CeTd Tiepefiaud AUCKpPeTHbIX coobienuii» (CCIIAC) / Tlenssun [. FO. - 2012. 8 c.
[OnekrponHslii pecypc] - Pexxum poctyma: https://edu.tusur.ru/publications/1417, mara obparteHus:
08.02.2017.

5. OcHoBel noctpoenuss LAN c ucronb3oBaHuMeM BUTOM Mapbl (CoeMiHEHWE KOMITbIOTEPOB B
cetb): PykoBoacTBo K saboparopHoit pabore mo Kypcy CucTeMbl M CeTH Tepefaud JUCKPeTHBIX
coobmenuii (CCITJC) / IlensBun . FO. - 2012. 10 c. [OnektpoHHbI pecypc] - Pexxum gocryna:
https://edu.tusur.ru/publications/1415, nata obpaienus: 08.02.2017.
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6. OKCIulyartalusi M pa3BUTHE KOMITBIOTEPHBIX CUCTEM U ceTeil: PyKOBOACTBO K OpraHM3aluu
camocTosTe/bHOM paboTel / MuxansueHko C. I - 2012. 127 c. [DneKTpoHHbIH pecypc] - Pexxum gocTyra:
https://edu.tusur.ru/publications/929, nara obparrenus: 08.02.2017.

7. OCHOBBI TPOEKTHPOBAHUs 3alUIIIEHHbIX TeJIeKOMMYHUKALMOHHbIX cucTeM: Kypc mnekiui,
KOMTIBIOTEPHBIN TIPAKTUKYM, KOMIIbIOTEPHBIE JIabopaTopHble paboThl M 3ajlaHHe Ha CAMOCTOSITESTBHYIO
pabory / TomukoB A. M. - 2016. 396 c. [DnekrtpoHHbIM pecypc] - Pexum gocrtyma:
https://edu.tusur.ru/publications/6110, gara obparrenus: 08.02.2017.

12.3.2 YueOHO-MeTOAMYECKHE TTOCOOUA AJISA JINL] C OTPAHNYEHHBIMH BO3MO)KHOCTSIMH 3/[0POBbSI

YueOHO-MeTOANUECKHEe MaTepyaslbl [jIsi CAMOCTOSTe/TbHOM U ayJUTOPHOM pabOoThl 00yUaroIUXCs
Y3 YKC/jia WHBAJIU/OB MPEeAOCTaB/sAOTCA B opMax, aJalTUPOBAHHBIX K OTPAHUUYEHUSIM UX 3710POBbsl U
BOCTIpUSITUS UH(GOPMAL[UH.

JIisi u1y ¢ HapyLIeHUusIMM 3peHust:

- B (popMe 3/IeKTPOHHOTO I0KYMEHTa;

- B [eyaTHo (hopMe yBe/MYeHHbIM IPUPTOM.

JI/isi d1 ¢ HapyLIeHUusIMM cJIyXa:

- B (popMe 3/IeKTPOHHOTO /I0KYMEHTa;

- B IeyaTHOM (popme.

Ji/is1 UL ¢ HapylIeHUsIMU OMOPHO-BUraTe/IbHOIO anmnapara:

- B (hopMe 3/1eKTPOHHOTO JOKYMEHTa;

- B IeyaTHOM (popme.

12.4. ba3bl JaHHBIX, TH()OPMAHOHHO-CIIPABOYHbIE, TOUCKOBbIE CHCTeMBbI U Tpefyemoe
IporpaMMHoe obecreyeHHe

1. 1. Caiir kadezps! TY http://tu.tusur.ru

2. 2. HayuHo-o6pa3oBarenbHbiii moptan TYCYP http:edu.tusur.ru/

13. Marepua/ibHO-TEXHHYECKOe 00ecrieueHne JUCIUNTHHBI
13.1. O6mue TpeOGoBaHNA K MaTepHATbHO-TEXHHUECKOMY 00eCedeHHI0 AU CLUTI/THHBI

13.1.1. Marepua/IbHO-TEXHHYECKOe 00ecrieueHue I JIeKIIMOHHbBIX 3aHATHI
[nst mpoBefileHrsI 3aHATUM JIEKLJMOHHOTO THUIIA, FPYIIOBBIX U WUHAUBUAYATbHBIX KOHCY/IbTALUM,
TEKYIL[eT0 KOHTPOJISI U TIPOMEXKYTOUHOM aTTeCTalluy MCTONb3yeTcs yueOHasi ayiUuTopusi, C KOJIMYeCTBOM
TI0Ca/IOYHBIX MECT He MeHee 22-24, 000py0BaHHasl JOCKOU U CTaHjapTHOH yueOHoM Mebenbto. VimeroTcs

HarvIsiZHbIe TI0COOUMsl B BH/le TIpe3eHTal[|i 10 JIeKIIMOHHBIM pa3jesiaM AUCLUIUIMHBL Kopryc YJIK, ayz.
401

13.1.2. Marepua/nbHO-TeXHHUYECKOe o0ecneyeHue /sl IPaKTHYECKUX 3aHATHI
ayZINTOPHS C IOCKOM, My/TbTUMETUMHBIM 000pYy/I0BaHUEM W TIePCOHATBLHBIMU KOMITBIOTEPAMH JIJ1sT
TIPOBe/IeHHs MpaKTHUYeCKUX pabot. kopryc YJIK, ayz. 402

13.1.3. MaTepHna/ibHO-TEXHHYECKOe o0ecrieueHue /ijis 1abopaTopHbIX padoT
ayIUTOPHS C I0CKOM, My/bTUMEIMIHBIM 000PYZOBaHKEM U TePCOHATBHBIMU KOMITbIOTEPAMU JIIst
nipoBeieHus jjabopaTtopHbix pabot. Kopryc YJIK, ayz. 405

13.1.4. MaTepua/IbHO-TEXHHYECKOe o0ecreueHHe /I CAMOCTOATE/ILHOU PadoThI
[nsi camocTosATe/IbHOM pabOThI MCIONb3yeTcsl ydyeOHas ayauTopusi (KOMITBIOTEpPHBIM Kiacc),
pacriosiokeHHast 1o azpecy 634034, r. Tomck, yn. KpacHoapmeiickasi, 146, 4 sTax, aya. 405.

13.2. Marepua/IbHO-TeXHUUYECKOe o0ecreueHye JUCIUTUTHHBI JJIsl JIUI| C OTPAaHHYeHHBIMU
BO3MOXXHOCTSIMH 3[0POBbS

OcBoenue qucHUIIIMHBI ujaMu ¢ OB3 ocCyliecTBsieTCsl C UCIMOMb30BaHUEM CPeJICTB 00ydeHust
00I11ero U CrelUaaIbHOTO Ha3HAUEHMS.

[lpyu oOyyeHUM CTyI€HTOB C HapyLIeHHsIMH CJIyXa TIPeAyCMOTPEHO WCIOIb30BaHUe
3BYKOYCW/IMBAIOLLleld anmnaparypbl, MYJbTUMEIUNHBIX CPEACTB W [JPYrMX TeXHUUEeCKHUX CpeZCTB
nipreMa/miepesiaur yueOHON MH(pOpMaIK B AOCTYIHBIX (opMax Ajisi CTYAEHTOB C HapyIIeHUs MU CJTyXa,
MOOW/ILHOW CHCTeMbI OOyYeHUsI [jiss CTY[JEHTOB C WHBAIMJHOCTBIO, TOPTAaTUBHOM WHAYKI[MOHHOMW
cucTeMbl. YueOHasi ayJUTOpPUs, B KOTOPOM 00yuaroTCsi CTy[eHThbl C HapylleHWeM cjiyxXa, o0opymoBaHa
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KOMIBIOTEPHOW TEXHUKOM, ayJJUOTEXHUKOW, BUJEOTEXHUKOW, 37IeKTPOHHOW [OCKOW, MY/JIBTUMEOUNHOMN

CUCTEMOI.

[lpu obyueHHWH CTyJE€HTOB € HapyIIeHHSIMH 3PeHUAMH I[IPeAyCMOTPEHO WCIIONb30BaHHE B
JIeKIIMOHHBIX U yueOHBIX ayAUTOPUSIX BO3MOXKHOCTH TIPOCMOTPA y/areHHbIX 00beKTOB (HarpuMep, TeKCTa
Ha [JOCKe W/Y CJ1aiifia Ha 3KpaHe) MpH MOMOIIY BUeOoyBeInunTeNel /171 yaJieHHOro MpoCcMoTpa.

[Tpu o0yyeHHH CTYJEHTOB C HapyILIeHUSIMH ONOPHO-/BUraTe/IbHOrO anmapara HCIo/Ib3yHTCS
aZbTepHaTHMBHbIe yCTPOMCTBA BBOZA MHGOPMAaLMM U [pyrve TexHUUecKue CpefCcTBa MpHeMma/repefayut
yueOHOU MH(bOpPMAaLMK B JOCTYIHBIX (opMax AJisi CTYAeHTOB C HapylLleHUsSMUA OTOPHO-ABUraTebHOTO
anrapara, MOOM/IbHOM CHCTeMbl 00yUeHHUs A7Is1 JIFOZel C MHBAIMJHOCTBIO.

14. ®oHj OL}eHOYHBIX CPEACTB

14.1. OcHoBHbIe TpedoBaHuA K (GOH/Y OIeHOYHBIX CPEACTB H MeTOANYECKHEe PeKOMeH/Jal[uH
@DOH/T OLIEHOYHBIX CPEeACTB M THUIOBble KOHTPOJIbHBIE 3aJlJaHUsl, HCIIO/Ib3yeMble [Jis1 OLIeHKU
chOpMUPOBaHHOCTU M OCBOEHMS 3aKpeIUIeHHbIX 3a JUCLUIUIMHOW KOMIIEeTeHLIW TMpH TpPOBeJeHUMN
TEeKYII[eH, TTIPOMEe)KYTOUHOM aTTeCTal[|| I10 JUCLIUTIIMHE TIPUBE/IeH B MPUIOXKEHUH K paboueli mporpaMme.

14.2 Tp660BaHHH K (l)OHﬂy OLI€EHOYHBIX CPEeACTB /i JIML C OrPAHUYE€HHBIMHU BO3MOXXHOCTAMMU

3/10POBbsI

[nst CTyIeHTOB C WHBAJWJHOCTBIO MPeAYCMOTPEHBI [OMOJIHUTeIbHbIE OLIEHOUHble Cpe/CTBa,
riepeueHb KOTOPBIX YKa3aH B Tab/uile.

Tabnuna 14 — Jlono/iHUTEeIbHBIE CPE/ICTBA OLIeHMBAHUSA

A CTYAEHTOB C HHBA/IM/THOCTBHO

Kareropuu cTyzieHTOB

Bu/ibI IONO/THUTETbHBIX OLIEHOUHBIX
CpefCTB

®opMbI KOHTPOJISI U OLIEHKH
pe3ysbTaTtoB 00yUeHust

C HapylieHUsIMU
ciyxa

TecTbl, MMCbMEHHBIE CAMOCTOSITE/TbHBIE
paboTkI, BOTIPOCHI K 3aYeTY,
KOHTPOJIbHBIE PaOOThI

[TperMy1iieCTBEHHO MMCbMEHHast
TIpoBepKa

C HapylieHUsIMU
3peHust

CobecezoBaHue 110 BOTIPOCaM K 3auerTy,
OTIpOC T10 TEPMHUHAM

[TpermMyI11ieCTBEHHO yCTHasi IpOBepKa
(MHAUBUAYATBHO)

C HapyuieHUsAMU
OTOpHO-
JIBUTaTeIbHOTO
anmapara

PeliieHe MCTaHIIMOHHBIX TECTOB,
KOHTDOJIbHBIE PabOThI, MMCbMEeHHbIe
caMocCTosATe/IbHBIe Pab0THI, BOTIPOCHI K
3aueTy

[TpenMy111eCTBEHHO AUCTAHLIMOHHBIMU
MeToJaMU

C orpaHUUeHHUSIMU T10
o0IIIeMe TUIUHCKUM
TOKa3aHUsAM

TecTbl, MUCbMEHHBIE CAMOCTOSITE/IbHbBIE
paboThI, BOTIPOCHI K 3aYeTY,
KOHTPOJIbHBIE PabOThI, YCTHBIE OTBETHI

[TpermMy11iecTBEHHO TIPOBEPKa
MeTO/|JaMH, UCXO/Isl U3 COCTOSTHUS
obyuarol1jerocst Ha MOMeHT IPOBepPKU

14.3 MeToguueckHe peKOMeHJalMy 10 OLleHOYHBIM CPeACTBaM /JIf JIUL] C OrPaHUYeHHBIMH
BO3MO)XHOCTSAMM 3/J0POBbSI

Ons crygentoB ¢ OB3 mipegycMmarpuBaeTcss AOCTynHas ¢opMma TIpeoCTaB/ieHUsl 3aaHui
OLIeHOYHBIX CPeJICTB, @ UMEHHO:

B reuaTHol dopme;

B TleyaTHOU (hopMe C yBeJTMUeHHbBIM HIpUdTOM;
B (hopMe 3/IEKTPOHHOTO [JOKYMEHTA;

METO/IOM UTE€HUsI aCCUCTEHTOM 3a/IaHHUs BCTYX;
TIpe/IoCTaB/IeHHe 3aflaHus C MCIOb30BaHKEM CypoTiepeBo/a.

CTy,E[GHTaM C MHBA/IMJHOCTBIO YBE/IMUYMBAETCS BpeMA Ha IMOATOTOBKY OTBETOB Hd KOHTPOJIBHBLIE
BOIIPOCHI. ,[[J'IH TdKUX CTYAEHTOB IIpeAyCMdTPUBAETCA AOCTYIIHasd d)opMa rnpeagoCTaB/ieHUsA OTBETOB Ha

3a/laHys, a MME@HHO:

MMUCbMEHHO Ha Oymare;

HabOp OTBETOB Ha KOMITLIOTEPE;
HabOp OTBETOB C MCI0/Ib30BaHWEM YC/IyT aCCUCTEHTa;
TIpe/iCTaB/IeHre OTBETOB YCTHO.
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I[Tpouienypa OrjeHMBAHUSI pe3y/IbTaTOB O0yueHHs MHBANWZAOB 10 JUCLMIUIMHE TPelyCMaTprBaeT
npejiocTaB/ieHre HH(GOpMaLK B (popmax, aflanTUPOBaHHBIX K OrPAaHUUEHUSIM MX 3710POBbsl U BOCIIPUSITHS
VH(pOpMaLu:

J1s UL ¢ HapyIIeHUsIMM 3peHMA:

- B (hopMe 3/1eKTPOHHOTO [JOKYMEHTa;

- B MeyaTHO! (hopMe yBeIMYeHHBIM IIPUPTOM.

J1s1 ULy ¢ HapyIIeHUsIMM C/TyXa:

— B (hopMe 3/1eKTPOHHOTO [JOKYMEHTa;

- B TeuatHoi (opme.

Jl1s1 Iy ¢ HApYIIeHUsIMHM OTIOPHO-ABUIaTe/IbHOTrO anmnapara:

— B (hopMe 3/1eKTPOHHOTO [JOKYMEHTa;

- B TeuaTHoi (opme.

[Tpu Heo6xoAUMOCTH AJIsi 0OyUAIOIIMXCSl C MHBATMAHOCTBIO MPOLeypa OL|eHWBaHUsI pe3y/bTaToB
00yueHHUsT MO>KET TIPOBOJJUTHCST B HECKOJTBKO 3TarloB.
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IIpunoxenue 1
MMWHHUCTEPCTBO OBPA3BOBAHUA U HAYKUA P®
deepanbHOE roCyapCcTBeHHOE 0I0/)KeTHOe 00pa3oBaTe/ibHOE yUpeX/eHHe BbICIIero 06pa3oBaHus

«TOMCKU TOCYOAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHUA 11 PAIVNOSJIEKTPOHUKW »

(TYCYP)
YTBEPXIARO
[TpopekTop mo yuebHOM paboTte
I1. E. Tposin
« » 20 r

®OH/] OLIEHOYHBIX CPE/ICTB I10 YUEEHOU AUCILUIIJINHE
AnnapatHsble CpeCTBa TeJIEKOMMYHUKALHOHHbBIX CHCTEM

YpoBeHb 00pa30BaHus: BbICIIee 00pa30oBaHHe - CIIEI[HATUTET

HampaBnenwe  mogrotoBku  (cnemmanbHOCTh):  10.05.02  WHdopManpoHHas  0e30MacHOCTH
Te/JIeKOMMYHHMKAIJMOHHBIX CUCTEM

HanpaenenHocts (mpodus): 3amuTa nHGopMalui B CMCTeMaXx CBSI3U U yIpaB/ieHUus

dopma oOyueHVs: OUHAsA

dakysnbreT: OB, ®aKynbTeT 6€30MaCHOCTH

Kadenpa: BUC, kadeapa 6e3onacHocTy MH(POPMAIHOHHBIX CHCTEM

Kypc: 4,5

Cemectp: 8,9

YuebOHbI# M1aH Habopa 2016 rozga

Pa3paboTumku:
— Metoauct kad. KWBSBC BopoHoBuu A. A.
— [HoueHT, KanauaT TexHruueckux Hayk Kad. KUBOBC Kones A. A.

3aueT: 8 cemecTp
OK3aMeH: 9 ceMecCTp

Tomck 2017
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1. BBegenue

®onp oreHouHbIX cpeficTB (POC) sBAsIeTCs MPUIOXKEHHEM K paboueid TIporpaMMe AMCIUTUIAHBI
(MpakKTUKW) U TIpeJCTaB/isieT COO0M COBOKYITHOCTb KOHTPOJIBHO-U3MEPHUTETbHBIX MaTepyuasioB (TUIIOBbIE
3a7iau (3aZjaHus1), KOHTPOJIbHBIE pabOThI, TECTHI U JP.) ¥ METOZIOB UX MUCIIOIb30BaHUs, MpefHa3HaueHHbIX
JUIs ©3MepeHUsi YPOBHSI JOCTKEeHHs CTYAeHTOM YCTaHOBJIEHHBIX Pe3y/IbTaToOB 00yueHwUs..

®OC mno gucuuividHe (TNpakTUKe) WCIOMb3yeTCsl TPU MPOBEAEHUM TeKYIlero KOHTPOJIS
yCreBaeMOCTH M IPOMEKYTOUHOM aTTecTalluu CTyJeHTOB.

[TepeueHb 3aKpeIyIEHHBIX 3a JUCLIUIIIMHOM (TIPAaKTHUKOH) KOMIIETEHI[WH MpUBeeH B Tabwie 1.
Tabnuiia 1 — ITepedeHb 3aKpeIIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLUN

Kog

dopMynMpoBKa KOMITeTeHL[UN

Otarbl opMHUPOBaHUST KOMIIETEHITUM

[1IK-4

CTI0OCOOHOCTBLIO YUaCTBOBATh B pa3paboTKe
KOMITOHEHTOB TeJIeKOMMYHHKALIMOHHBIX CCTEM

TeXHUKU; ;

L o/mKeH 3HaTh -
MUKPOIIPOLIeCCOPHOW TEXHUKU; -
COBPEMEHHYIO 37IeMEeHTHY0 6a3y
TeJIeKOMMYHUKAL[MOHHBIX CUCTEM;;
[o/mKeH yMeThb -NIPOBOJUTh aHA/IU3
YCTPOMCTB TeJIeKOMMYHHUKALJMOHHBIX
cucTeM Ha 6a3e MUKPOIIPOLeCCOPHOM

TMPUHLMUIIEI TTIOCTPOEHUA

[omkeH BNajieTh - METOJjaMU aHa/li3a U
CUHTe3a MUKDPOIIPOL[e CCOPHOM TeXHUKHU
Te/IEKOMMYHUKAI[MOHHBIX CUCTEM. ;

OO11e XapaKTepUCTHKH TlO0Ka3aresneld U KpUTepueB

nipYBeZieHbI B Tabmuie 2.
Tabsuria 2 — O61Me XapaKTePUCTHKH TOKa3aTe/iel U KpUTepreB OLIeHUBAHUsI KOMIIETEHIIHIA T10 Taram

OlleHMBaHUA KOMHGTEHL[HFI Ha BCeX JTallaX

Tlokazarenu u
KPUTEPUU

3HaTb

YmeTb

Bnangets

OTMMUHO (BBICOKMM
YPOBEHD)

Ob6nagaet (hakTHUe CKUMU
Y TeopeTHue CKUMH
3HAHUSIMU B TIpeJiesiax
n3yJaeMoii 06macTy c

OO6sazsaeT AMArIa30HOM
MPAaKTUYeCKUX YMEHUH,
TpeOyeMbIX /IS Da3BUTHS
TBOPUECKHX PElLIeHHH,

KonTponupyet paborty,
TIPOBOJUT OLIEHKY,
COBEPILLEHCTBYET JelCTBUS
paboThI

MOHMMaHNeM TPaHHUI] abcTparpoBaHus
MIPUMEHHUMO CTH nipobsiem
Xopotio (6a30Bbiii | 3HaeT ¢dakThl, NpuHLMMLI, | O6aaeT Arara3oHoM BepeTt 0TBeTCTBEHHOCTH 3a

3ajay

yPOBEHbB) TMIPOLIeCChI, 00IIHe MpaKTUUeCKUX YMEHUM, | 3aBeplleHue 3a/au B
TIOHSITHS B TIpe/iesiax TpeOyeMbIX ZJIsl pellieHrsT | UCC/IeI0BaHuUH,
r3yuyaemoii obsactu orpe/ie/ieHHBIX MPo0/ieM B | IPUCIIOCAb/TMBaeT CBOe

o06s1acTu ucce[0BaHUs TIoBe/IeHNe K
oOcTosiTeNIbCTBaM B
pereHUH TIpo6siemM

YnoenerBoputenbH | O6magaeT 6a30BLIMU OO6saraeT OCHOBHBIMH PaboraeT nipu ripsiMmomM

0 (IoporoBbIi 00IMMY 3HAHUSMH yMeHUsIMH, TpeOyeMbIMU | HAO/TFOeHUH

YPOBEHbB) [JJ1s1 BBITIOJTHEHUSI TIPOCTBIX

2 Peanu3anus KOMIeTeHI[UH

2.1 Komnerenuus ITK-4
[TK-4: criocoBGHOCTBIO YUacTBOBAaTh B pPa3paboOTKe KOMITOHEHTOB TelTeKOMMYHHKALIIOHHBIX CHCTEM.
st popMHUpOBaHUST KOMITETEHL[UM HEOOXOAMMO OCYIL[eCTBUTH Psifi 3TAroB. DTarbl JOPMUPOBAHUS

KOMITETeHLIUH, TIpUMeHsieMble [ii 3TOTO BUZLI 3aHATHA WM HCIONb3yeMble CPeACTBAa OLleHHUBaHWUs

nipe/icTaB/ieHbI B Tabsurie 3.
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Tabsuria 3 — OTariel HOPMUPOBAHUS KOMIIETEHI[UH 1 UCITO/Tb3yeMble CPeZICTBA OLeHUBAHUS

TEXHUKH; — COBPEMEHHYO
3/IEMEHTHYIO 0Oa3y
TeJIeKOMMYHHKAL[HOHHBIX
CHCTEM;

TeJIeKOMMYHUKAIIMOHHBIX
cucTeM Ha Oaze
MUKPOIIPOLeCCOPHOM
TeXHUKW;

CocraB 3HaTb YMmeTb Bnagets
Copep>xaHue — MPUHLIMIIBI TIOCTPOEHUST | — NIPOBOJUTH aHa/IU3 — MeTOZ,aMH aHa/m3a u
3TaroB MHKPOIPOLIeCCOPHOU YCTPOUCTB CUHTe3a

MUKPOIIPOLieCCOPHOM
TeXHUKU
TeJIEKOMMYHUKAIIMOHHBIX
CHUCTEeM.

Bupp! 3aHaTHM

* VHTepakTuBHbIE
NIpaKTUUeCKHe 3aHATHS;
* VHTepakTBHbIE
nabopaTopHbIe 3aHSTHS;
* lHTepakTUBHBIE
JIeKLIWY;

* [IlpakTnueckue
3aHATUS;

* JlaboparopHbie
paboThI;

* Jlekuuu;

* CamocTrodTenbHas
pabora;

* VIHTepaKTHBHbIE
NIpaKTUYeCKHe 3aHATHUS;
* VIHTepaKTHBHbIE
nabopaTopHbIe 3aHATHUS;
* NHTepakTuBHbIE
JIeKLWY;

* [IlpakTuueckue
3aHATHS;

* JlabopaTopHbie
paboThI;

* Jlekuuu;

* (CamocrosiTesibHas
pabora;

* VIHTepaKTUBHbIE
MPaKTUUeCKUe 3aHATHS;
* VIHTepaKTUBHbIE
nabopaTopHbIe 3aHATHS;
* JlaboparopHble
paboThI;

* (CamocTodTenbHas
paborta;

Wcnons3yemblie
CpeJCcTBa
OLIeHUBaHUs

* Ortyet no
nabopatopHoii pabore;
* Onpoc Ha 3aHATHsX;
* KoHcriekT

* Otyer no
nabopatopHoii pabore;
* Onpoc Ha 3aHATHUSAX;
* KoHcnekr

* Otyet no
nabopatopHoii pabore;
* OrtueT Mo TMpaKTHKE;
* 3auerT;

CaMOIIOATOTOBKH; CaMOIIOATOTOBKH; U BKBaMeH;
e TecT; * Tecr;
* OTyer 10 NpaKTUKe; * OTyer Mo MpakKkTHKe;
* 3auerT; * 3aueT;
* JK3aMeH; * JK3aMeH;
dopMynMpoBKa TMoKa3aTesell U KpUTepHeB OlleHHMBaHUS [laHHOM KOMITeTeHLIMM TpuBe/leHa B
Tabuie 4.
Tabnuiia 4 — IToka3aTe/iu ¥ KpUTEPUU OL[eHMBAHMsI KOMIIETeHL[MH Ha JTarax
CocraB 3HaThb YmeTb Bnanets
OminuHo * OO6nagaer * O6nagaetr auarnazoHoMm | ¢ KoHTponupyeT pabory,
(BBICOKMI YPOBEHb) | (haKTUUeCKUMU U MIpAKTUUeCKUX YMEeHHH, MPOBOJUT OLIeHKY,
TeopeThyeCKUMHU TpeOyeMbIX /I/is Pa3BUTHSI | COBEPILIEHCTBYET

3HaHUSIMU B TIpe/ienax
u3yuaeMoii obmactu ¢
TIOHMMaH1eM T'DaHuI]

TIPUMEHUMOCTH;

TBOPUECKHUX pellleHunH,
abcTparvpoBaHust
ripobsiem;

JlefcTBUS paboThI;

Xopotiio (6a30BbIit

* 3HaeT (aKThl,

* OO6najgaeTr Auana3oHOM

* beper

yPOBEHb) TIPUHIUITBI, TIPOIIECCHI, NIPaKTUYEeCKUX YMEHUN, | OTBETCTBEHHOCTh 3a
o01LI1e TIOHATUS B TpeOyeMbIX /ISl pellieHys | 3aBepilieHue 3a/au B
npesiesiax u3y4aemMomn oTpe/ie/IeHHBIX TIPO0JIeM | KCC/Ie/[OBaHUH,
obacTy; B obmactu ripycriocabivBaeT cBoe
WCC/IeZIOBaHUS ; ToBeJIeHHe K
oOcTOsITENTLCTBAM B
pelieHuH 1pobiem ;
YnosneTBopuTenbH | o O6agaeT 6a30BLIMU * OO6nazmaet OCHOBHbIMHU | * PaboTaeT mpu nmpsMom
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0 (TTIOpOroBBI OOIIMMH 3HAHUSIMH; yMeHUsiIMH, TpeOyeMbIMU | HaOJroieHNY;
YPOBEHbB) JJTS1 BBITTOJTHEHMUST
TIPOCTBIX 3a/]ay;

3 TunoBbIe KOHTPOJILHbIE 3a/JaHUSA
st peanu3aniuyl BBIIIETIEPEUMCIEHHBIX 3a7lau 00y4YeHUs! MCIIO/b3YIOTCS TUTIOBbIE KOHTPOJIBHBIE
3a/laHYsl WK WHbIe MaTepHuasibl, HeoOXoAUMbIe /IJisi OLIeHKW 3HaHWM, YMeHHWH, HaBBbIKOB U (W/IK) OIbITa
JeSTe/IbHOCTH, XapaKTepu3yIOLUX STambl ()OPMHUPOBaHUSI KOMIIeTEHLIMA B TpoOLlecCe OCBOEHUS
oOpa3oBareibHOM MPOTrpamMMbl, B C/IeyIOIIeM COCTaBe.

3.1 Boripocbl Ha CaMONIOATOTOBKY

— 1. [aiite oOiijee orpe/esieHre TIOHATHIO «I100aibHast WHGOPMalMoHHasi UHGPACTPYKTY- pa».
2. Kakve ¢yHKLMM BBITIONHSIOT arraparHbie CcpeficTBa B MHPOPMaLMOHHbIX ycTpoiictBax 'MUN? 3. Uto
takoe TIJIUC? 4. B uem ocoberHHoctn TexHonornu FPGA? 5. B uem pasnuiia mexay ITIJIMC PLA c
nipoctor Jjiorukod U CLPD co cioxkHou jorukoi? 6. KakoBbl OCHOBHBIE MpOLIECCHI TPOU3BO/CTBA
VHTerpajbHbIX MHUKpocxeM? 7. UTO Takoe IeuaTHas IUlaTa, [/ 4ero OHa MCIosib3yetcsi? 8. B uém
0COOEHHOCTb apXWUTeKTypbl ¢GoH HelimaHa? 9. B uém JOCTOMHCTBA Y HEJOCTATKW TrapBap/CKON
apxuTekTypel? 10.B uéMm coctoutr ¢yHKIMOHaIbHOe HasHaueHue Tiporeccopa BAP? 11. [laiite
oripefiesieHle TIOHSTUIO MUKPOTIPOLIeCCOPHbIN KOoMIUIeKT. 12. Kakve (yHKLMM BBITIO/HSIOT amnriapaTHble
cpenctBa Softswitch B cocraBe NGN?

3.2 TecToBble 3aJaHuA

— Ha ocHOBe Kakux amnrapaTHbIX CpPeACTB MOXXHO HW3TOTOBUTb Mejua-cepBep? MoryT /M
PEerucTpbl MHOTOSIIEPHOTO  TIpOLieccopa HMCIOMb30BaTbCs  TOJIBKO /i1 OTIpe/le/IeHHOrO  MOTOKa
BbIunc/ieHn? CyllecTByeT Jid MPsSMO MPONOpLIMOHAaIbHAsA 3aBUCUMOCTb MeX/y KOJIWYeCTBOM sifiep U
TIPOU3BOJUTETBHOCTBI0 MUKpOTporieccopa? Eciv fia, To Mpy Kakux yciaoBusix? UTO Takoe TeXHOJOTUS
oOpaTHOro paccesiHUs, /ISl Yero oHa ucrosb3yeTcs? Kakue QyHKIMM UCTIOMHSIOT KOHTpOsiepel DMA?
Onsi yero B TexHosmorun MPLS mnpumensitorcs MeTku? Kak dopmupyercs (usdueckuii ajgpec B
HAKOIMTeJIe 3allOMHMHAIOIero ycTpoicTBa? KakoBbl OCHOBHBIE CIOCOOBI pa3MelljeHUsl IaHHBIX B K3III-
namsTH? KakuMm obpa3oM ctupaetcst nHbopMalus B siueiike DCIITI3Y?

3.3 TeMBbI 0NIPOCOB Ha 3aHATHAX

— OcHOBHBI€e MOHATHA U orpefesieHrs. OCHOBHbIE TeXHOJIOTHUH Te/IeKOMMYHHKALMOHHBIX CUCTEM
(TC) . Toronoruu TC. Mogenb OS1. Crenens 3auThi IP.

— Ha3nauenne. Knaccudukaims. CTpykrypHble cxeMmbl. [lpuHiun pabotel. YacTtoTHOe
yrioTHeHue. ITpotokosbl RS-232, RS-485, RS-422. TpeboBanusi 1o 3kcrnyatariuu. Mogembl YTIICTM-
02, T®OM-3. CniyTHMKOBBIN MozieM SkyEdge.

— Hasnauenve aBromatumueckux craHimid (ATC). Knaccudukaims ATC. CTpyKTypHbIe CXeMBbI.
[Mpunumn pabotsl. ITpotokonsl R2, EDD1N, QSIG. Untepdeiickl. TexHuueckre xapakTepucTuku. ATC
Minicom-DX500, ATC Integral-55, ATC Ilpoton

— Ha3nauenue. Knaccudukaiusi. Myneruriekcopsl goctyna. WHTepdelicel. CpaBHUTeNbHAs
XapakTepucTrKa. ['MOKue MybTHIIEKCOPBI. TpaHCIOPTHBIE MYABTHIIEKCOPbl. WDM My/bTUTIIIEKCODBI.
ATM wmynsTHUriekcopbl. TpeboBaHus 1Mo 3KCruTyataiuu. Mysabsruriiekcopel OI'M-30E, MMX-12, FOX-
515, RAD DXC- 30, Alcatel-1660SM.

— Hasnauenve. Knaccudukauusi. KommyTtaropsl. MapuipyTtusatopsl.  CeTeBble  3KpaHbl.
OcobenHocty apxuTekTypbl. [IpuHiun pabotel. CTpyKTypHble cxembl. VHTepdeiicbl. OcobeHHOCTU
COTPSDKeHHsI C APYTMMH arrapaTHBIMH cpeAcTBamMu. TpeboBaHusi 1o 3kcrutyaranmu. OOopynoBaHue
kommnanwuii Cisco, Alcatel, Juniper, D-link, ZyXEL

— HasHauenne.  OcobenHoctu  ctpoeHus. SCADA.  KoMMyHMKAl[MOHHBIM  CepBep.
YHuBepcanbHble KoHTposuiepkl. [Ipotokonsl 'EC 60870-5-104, IIIC 61850, TEC 60870-5-101. TurioBoii
nporpaMMHO-TexHuueckuii komriekc (ITTK). Cucrema moHutopuHra. TpeGoBaHHMs IO 3KCILTyaTal[UH.
ITTK Smart-SPRECON, SYNDIS, NPT Expert.

— Ha3nauenne. CxeMbl aBTOMAaTHUECKOTO BBOZIA pe3epBa. VicTouHuKy GecriepeOOMHOTO MATaHUS.
Arperarsl becriepe6oiiHOTO MUTaHUsl. AKKyMysisiTOpHbIe Oarapen. TpeGoBanust 1o 3kcrutyaraiuu. O630p
pellleHri 10 opraHu3anuu OecriepeOOMHOTO MMTAHKUS aIlllapaTHLIX CpeAcTB Kommanuii Elteco, Socomec,
Eaton.
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3.4 DK3aMeHaLIOHHbIEe BOIIPOCHI

— 1. IonsaTHe o I'mobampHON WH(POPMAIMOHHONW UHGPACTPYKTYpe, eé COCTaB U Ha3HaueHue. 2.
HasHaueHne u oOlijee ornvcaHWe [AWCKPeTHbIX 37eMeHTOB. 3. Kiaccudukauus W HasHaueHHe
MPOrpaMMUPYeMbIX JIOTUYECKUX WHTerpajbHbIX CxeM. [Ipumepbl pa3nuuHbIX Marpul. 4. OTarbl
V3TOTOBJIEHUS] MHTEerpanbHbIX MUKpOcxeM. [leuaTHble miaThl, UX CBONCTBA M MOHTaX MHMKDPOCXeM Ha
reyaTtHoM Tmiare. 5. APXWUTEKTypa MHUKPOMNPOLIeCCOpa «MpOoLeCCOpP—TaMsTh», €€ BUAbl, JOCTOMHCTBA U
HezfocTaTKu. 6. OCHOBHbIE anrapaTHble KOMIIOHEHThI BbIYMC/IMTENbHON MallkHbI (Ha ripuMepe [TOBM).
7. MukponporeccopHble CpefCTBa yIpaB/leHUs TeJeKOMMYHUKALIMOHHBIX Y3/I0B, WX Hepapxus,
Ha3HaueHWe, TPynnbl MUKPOMNPOLeCcCOpoB. 8. AJrOpUTM (PYHKLMOHUPOBAHMS anmapaTHbIX CpeJCTB
MHKporiporieccopa. 9. Ha3HaueHWe OT/AeNbHBIX amnrapaTHbIX KOMITOHEHTOB/OIOKOB B MUKPOIIPOLIECCOPE.
10. Knaccudukalium ¥ XxapaKTepUCTUKU 3allOMUHAIOIIMX yYCTpoucTB. 11. Cxema opraHusaljdy 3arnucu u
CUMTBIBaHUS MH(OPMAIIMK, CXeMOTEXHHUUECKOe 0003HaueHre TIPOCTEHIIero 3arOMHUHAOIIero yCTPOHCTBA
C TPOM3BOJILHBIM Z0CTyrNOM. 12. AnmapaTHble Cpe[CTBa IMOCTOSIHHBIX 3allOMUHAIOLUX YCTPOWCTB, WX
TUIIbI U XapaKTepUCTUKU. 13. AnimapaTHble CpeZiCTBa K3LI-TIaMATH MUKPOIIPOLIeCCopa, TUIIbI K31 [aMSITH,
OpraHu3alus Kd3LI-aMsATH, YPOBHSI K3II-TamsiTH. 14. AmnmapaTHble CpeJCcTBa BBOZAA—BbIBOJA JAaHHBIX,
Onok—cxema BHeliHero ycrpoiictBa. 15. IloHSTHE O TIpepbIBAHWM, PEXHUM IIPSIMOTO JOCTyma K
oriepaTBHOM mamsTU. 16. AmmapaTHble Cpe/icTBa aHa/J0roBO—L[M(pPOBOro rpeobpa3oBaresisi CUTHAIOB
(mocnemoBatenbHbI M mapas/ienbHelid  Twmn). 17. LludpoBoit uHTepdeiic aHanoroBo-Lu¢ppoBoro
npeobpa3oBatensi curHanoB. 18. AnmmaparHble cpeAcTBa ILM(po—aHaIOroBoro rmpeoOpa3oBaresis
curHasioB. 19. WHrepdetickl 1udpo—aHanoroBoro rmpeobpa3oBarenss curHasoB. 20. Cratuueckue
xapaktepuctuku ALIT u LAIL. 21. JuHamuueckue xapakrepuctuku ALTT wm LJAII. 22. AnmapaTHble
cpecTBa mdparopa (Koaepa) [jis peanu3saliuy JIMHEHHOTO KOJUPOBaHUs. Pa3nuuHble BULI KOOB. 23.
MynbTUIIEKCOPBI U [1eMY/bTUIIIIEKCOPbI, BDEMEHHOE M YaCTOTHOE pas/ie/ieHre KaHaioB. 24. AnnapaTHble
CpeAcTBa  MapLIpyTU3aTopa  JIOK&/JIbHBIX  BBIYMC/IWTENBbHBIX — CeTeld, WX  HasHaueHue.  25.
[TocnenoBarelbHOCTE 00pabOTKM  arrapaTHLIMM CpPeACTBAMU MapIipyTu3aropa IP— makeTtoB. 2 26.
ArnmapatHele  CpefCcTBa  CeTeBBIX  NPOLIECCOPOB,  Ha3HayeHWe  anmaparHblX — CpeAcTB.  27.
[MTocnenoBaresibHOCTL TIpoLieAyp 00pabOTKM TIaKeTOB/KaZIpOB  arrapaTHbIMU CpeJCTBAMUA CETeBOTO
nporieccopa, 0e30racHOCTh CeTel C KOMMYyTalfel rmakeToB. 28. AmmapaTHble Cpe/iCTBa CeTel J0CTyma
texHosorun xXxDSL. 29. ArnmapaTHble cpeicTBa ceTeit goctyrna TexHonorud FTTx. 30. AnmapaTHble
cpencTBa cetert goctymna TexHosorud PON. 31. AnmaparHele cpefcTBa npotieccopa ynpasiaeHus CP113
cuctembl EWSD, ux Ha3HaueHwe. 32. AmmapaTHble cpe/icTBa 0a30BbIX MPOLIECCOPOB M ITPOL[€CCOPOB
obpabotku Be130BOB EWSD. 33. AnmapaTHble cpe/icTBa KOHTpoOJiepa 001eil maMsaTH U MOAY/s oOrei
namsitd CP113 EWSD. 34. AnmaparHble cpeficTBa Tiporjeccopa 06paboTKu CUrHaIoB, UX Ha3HaueHue. 35.
TexHUuecKWe  KpUTepUHM A OLEHKA  TpoLeccopoB  1uppoBod  00pabOTKM  CHTHAJIOB.
Pexondurypupyemocts ITLIOC. 36. AnmapaTHble cpe/iCTBa MPOL[eCCOPOB BBO/Ia—BbIBO/IA, UX Ha3HaueHue.
37. AnmapaTHble cpeAcTBa CXeMbl (POPMHDOBaHMs ONTHUYECKOTO CUrHaia (ONTUUECKWH IepefaTuuk),
JpaiiBep yazepHoro Auoza. 38. AnmapaTHble Cpe/CTBa NpPUEMHHKA ONTUUECKOTO CUTHasa, Ha3HaueHUe
ONTUUECKOro arreHroaropa. 39. AnmapaTHble Cpe/CTBa ONTUUECKUX TOBTOPUTE/NEM W yCUIWTeeH, UX
Ha3HaueHue. OnTuyeckuid petpaHcisaTop. 40. MuKposneKTpoMexaHuueckue cucreMbl MOMC u ux
IpYMeHeHrve B KOMMYTaLMy OINTHYeCcKoro curHasa. Ontuyeckue 2D u 3D kommyTtartopbl. 41.
AnmnapaTtHble cpefcTBa mMporpaMmupyemoro mocta s ceteii EPON (Ha mpumepe ycTpoiicTBa). 42.
AnmapartHble CpeACcTBa MUKPOIPOLIECCOPHOTO KOMITIEKTa YHUBEpPCA/TbHOTO Ha3HaueHus, WX 0Oa3oBble
XapaKTepUCTUKU (Ha TIpUMepe YCTpPoucTBa). 43. AmnnaparHble Cpe/iCTBa MUKPOIIPOLIECCOPHOTO KOMIIEKTa
CIIeLa/IbHOTO Ha3HaueHwUs, X 0a30Bble XapaKTePUCTHUKU (Ha MprUMepe 0TeyeCTBeHHOTO MYJIBTUIIEKCOpa
U KommyTatopa LU(poBbIX KaHanoB). 44. AnmapaTHble Cpe/CTBa MMKDPOIIPOLIECCOPHOTO KOMILIeKTa
CIIeLa/IbHOTO Ha3HaueHWs, WX 0a30Bble XapaKTepUCTUKK (Ha TMpUMepe JIMHEWHOTO MOAY/sS C
vHTepdelicoM TpakTOB I[M(MPOBBIX CUCTEM Tepejaud [Jisi ceTel AocTtyma). 45. ArnmapaTHble CpefCcTBa
MynbTHIIeKcopa SDH, ux Ha3HaueHWe U TIOPSIOK paboThl (Ha TIpUMepe yCTpoicTBa). 46. AmmaparHbie
cpeactBa MysbTuriekcopa PDH, ux HasHaueHMe MX Ha3HaueHHWe W TIOPSiIOK paboTel (Ha Tipumepe
ycTpoiictBa). 47. AmmapaTHble CpeAcTBa aDOHEHTCKOrO yCTpoiicTBa TenedoHWMU AJisi (PUKCUPOBAHHOW
cBsi3u: 00Irlee Ha3HaUeHWe UCTIO/Ib3yeMOM MHUKPOCXeMbI U TIO/TyTIPOBOIHUKOBBIX 3/IeMeHTOB (Ha Tpumepe
ycTpoiictBa). 48. AmmapatHbie cpeAcTBa abDOHEHTCKOrO yCTpouicTBa TenedoHWUU AJisi (PUKCUPOBAHHOW
cBsi3u: 0OIrlee HasHaueHHWe W (YHKIMKA MHKpOIIpoljeccopa B cxeMe (Ha TpuUMepe YCTpoicTBa). 49.
AnmaparHble cpefctBa ycrpoiictBa [P-renedonun: obijee Ha3HaueHHe WCIIOb3yeMbIX KOMITOHEHTOB,
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nopsifoK paboThl (Ha TIpuMepe yCTpoiicTBa), 6e3omacHocTh IP— Tenedonuu. 50. ArnmapatHbie cpefcTBa
paguorenedoHHoro aboHeHTCKOro ycTpoicTBa craHfapra GSM: HasHaueHUe MHCIO/b3yeMbIX
KOMITOHEHTOB, TIOpsiIok pabotel, be3onacHocTh cetelt GSM. 3 51. TloHATHE O CeTH CBS3U CJIeYIOLIEero
nokoneHust NGN — ocobeHHOCTH, TIpeMMyl1LecTBa, YPOBHU. 52. PyHKIMOHaAbHbIe O10ku Softswitch B
coctaBe NGN, ux Ha3HaueHWe M ocobeHHOCTH. 53. ArmmaparHble cpefctBa Meauamnmo3a NGN, ux
XapaKTepUCTUKW, Ha3HaueHWe, KOHCTPYKTMBHOe wucrosHeHue. 54. Meauauumo3del NGN, wux
XapaKTepUCTHKY, Ha3HaueHre, KOHCTPYKTUBHOe HcIoiHeHHe. 55. CTpyKTypHast 6/10K—CxeMa arrapaTHbIX
cpefcte Meuanutto3 NGN, HasHaueHUe 371eMEHTOB CXeMbl, cucTeMbl OesoracHocTty ceteit NGN. 56.
[ToHsATHE O KOHGUrypalMM arrapaTHbIX CPe/CTB TeleKOMMYHHUKAaLMi, 3aZlada TeXHUYecKoro yuera U
nacrioptusauu.  57. IlocTaHOBKa  3ajaud  CHMHTe3a  KOH(UWIypalMu  anmnapaTHbIX — CpeJCTB
TeJleKOMMYHUKalMi. 58. Pa3sBuUTHe MHKpPOIIPOLIECCOPHBIX CPeJCTB TeJeKOMMYHUKal[M: KOHBeliepHble
BBIUMC/IEHUS] LIeHTPa/bHBIMU IPOLIeCCOPHBIMM yCTpoiicTBaMu. 59. PasBuUTHe MMKpOIPOLIeCCOPHBIX
CPeACTB TeJeKOMMYHHUKALIW: IIepeyrops/iourMBaHye, Ipe/iCKa3aHhe I1epexofloB U ONTUMM3aLUs
SHepronoTpebneHus LieHTpaJbHBIMU TPOLIECCOPHBIMU ycTpoiicTBaMU. 60. OCOOEHHOCTH apXUTEeKTyphbl
MHOTOs1/lepHBIX TpoLjeccopoB. 61. AnmapaTHble Ccpe/iCTBa IPOrpaMMHO—PEKOH(UTYPUPYEMbIX yCTPOMCTB
SDR. 62. AnmapaTHble CpeACTBa CEHCOPHOrO y3/a: akTyaTtop, MUKPOKOHTposuiep. 63. Ilogcucremsl
OecrnpoBOHOM CEHCOPHOM CeTH, CTPYKTYPA alapaTHbIX CPe/ICTB CEHCOPHBIX CeTel.

3.5 Bonpoce! /11 NOATOTOBKH K NPAKTUYeCKHM 3aHATHUAM, CeMUHapaM
— W3yueHne 0CHOB HaCTPOWMKU MOZIEMOB
— H3yueHnue ocHOB niporpammupoBanus ATC
— N3yueHne 0CHOB HaCTPOVKU MYJIBTUIIJIEKCOPOB
— V3yueHue 0CHOB HACTPOUWKU CETEBOTO 0O0PY/0BaHHUS
— N3yueHue 0CHOB HaCcTpoWKH KOHTposuiepoB ACYTTI
— Pacuét MOIIIHOCTH UCTOUHHKA OecriepeboiHOro MUTaHUs

3.6 TemsI 1abopaTopHBIX padoT
— Cumynsaums npotokosioB RS-232, RS-485, RS-422
— Hacrpotlika 1 Mcrnonb30BaHue CITyTHUKOBOTO MozieMa SkyEdge
— TIporpammupoBanue ATC
— Hactpolika ¥ BBOZ, B 3KCILTyaTaL{i0 MY/IbTUIIIIEKCOPOB
— Hactpotika MapiipyTi3aTtopoB. Tabmuiibl MapIipy TH3aL|H.
— Hactpoiika SCADA
— Pa3paborka pelrieHus: 6ecriepe60HHOrO MATaHUS.

3.7 3auét

— 1. IIpyHIMO KCMO/Ib30BaHUS IIO/YIIPOBOAHUKOBBIX [AUOZOB [JIs1 BBIMO/IHEHUS JIOTMYeCKUx
orepauuii. 2. IIpUHIMI KCIOAB30BAHUS TPAaH3UCTOPOB [yIs BBIMIOJIHEHUS! JIOTUYeCKUX Orepalyi. 3.
[Tepeurc/IUTE TUTTBI OA30BBIX JIOTHUECKUX 3/IEMEHTOB, B KOTOPBIX JIOTHYeCKHe OTepariiy BBITOTHSIOTCS C
NOMOIIbI0 10710B. 4. Ilepeunc/uTh TUMbl 0A30BBIX JIOTMUECKUX 3/1€MEHTOB, B KOTOPBIX JIOTMYecKue
orepariiy BBITIOHSIOTCS C TIOMOIIBI0 OHMITOISIPHBIX TPAH3UCTOPOB. 5. IlepeuncuTh THITBI Ga30BBIX
JIOTUYeCKUX 3JIEMEHTOB, B KOTOPBIX JIOTMUeCKHe OIlepaliy BBIIIOJHAIOTCA C IIOMOLLBIO I10/IeBbIX
TpaH3ucTopoB. 6. [lonHbI JemvdpaTop W ero poib B BBITIOJHEHWM JIOTUYECKUX oOrepauyi. 7.
[Tporpammupyemsle jornueckre matpuibl (IIJIM) u ux cTpyKTypHOe noctpoeHue. 8. Jloruka paboThbl
OJHOpa3psAAHOro [ABOUYHOrO cymmaropa. 9. IIpvHLMI TOCTpOeHHs MaTpuuHoro ymHoxutesnsd. 10.
My/bTUIIZIEKCOP U €T0 POJIb B BHINOJHEHUH JIOTUYeCKUX BbIpakeHUH. 11. OcHOBHBIe CBOMCTBa M 06/1aCTh
NpUMeHeHUsT KOMOMHAI[MOHHBIX cxeM. 12. OCHOBHBIe OT/IMYHTE/bHBIE  YepThbl  yCTPOMCTB
rocsesioBaTesIbHOr0 Tuna (Lugposblx aBToMaToB). 13. Ilpy3Haky, MO KOTOPbIM K/aCCU(ULIMPYHOTCS
Tpurrepsl. PasHoBUAHOCTU TpUrrepoB. 14. JIBOMUHBIE CYUETUMKU U UX PA3HOBULHOCTU. 15. PerucTpsol — ux
Pa3HOBUJHOCTM M CTPYKTYPHbIM cocTaB. 16. IIpuHiun paboTbl perucTpoBOro apugmeTHuecKo-
JIOTMUeCKoro ycrpoictBa. 17. O6001ieHHast apxutekrypa (peructpoBas mogesb) LI1. 18. B uém coctout
crieyKa MpUMeHeHus1 perCTpoB ajpeca U percTpoB AaHHbIX B LII1. YTo moHMMaeTcs nog, peXkumaMu
aZipecarjuy, IpuMeHsieMbIMA B koMaHax LIT1. 19. YrpouenHsiii anroputm pabotser LIT1. 20. CTpykTypHOe
noctpoenue mpouieccopa Intel-8080 u cpezncTBa obecrieueHrsi ero CBsi3U C MHKPONPOLIECCOPHON
cucremoid. 21. dopmar komang (LITT). 22. OcobenHoctr popmara komang asist CISC u RISC apxurekryp.
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4 MeToanuecKue Marepuasbl
[nsi obecrieueHust mpoiiecca obyueHUst U pellieHus: 3aJjau 00ydyeHHsl UCTIONb3YIOTCS CIeAyIoIiue
Marepuarbl:
— MeToJuuecKhe Marepuarbl, Orpejersiolide TMpoLeAypbl OLleHWBaHUsS 3HAHWM, YMeHHH,
HaBBIKOB W (W/M) OIbITA [eATeTbHOCTH, XapaKTepH3yIOLIMUX 3Tarbl (Op-MUPOBaHUSI KOMIETeHI[WH,
CoriacHo 1. 12 paboueii mporpamMMbI.

4.1. OcHoBHas 1uTeparypa

1. MynbTHIUIEKCOPHOE W yCUIHUTeTbHOe 000pY0BaHWE MHOTOBOJHOBBIX ONTUYECKUX CHUCTEM
niepefau: YuebHoe mocobue / [loBossHOB E. A., [llapanrouu C. H., Mupropog B. I'., Ky3nerios B. B. -
2016. 156 c. [DnexkTtponHbii pecypc] - Pexum poctyna: https://edu.tusur.ru/publications/6022,
CBOOO/HBIM.

2. KowmmbroTepHele cucteMbl U ceTH. [IpoeKTHpOBaHMe KOMIIBIOTEPHBIX ceTeli Ha 0ase
MapipyTtusatopa CISCO-2801 OPNET: YuebHoe MeToauuecoke nmocobue / VisaHos B. B., MuxaibsueHKO
C. I. - 2011. 66 c. [DnexTpoHHBI pecypc] - Pexxum pocrtyna: https://edu.tusur.ru/publications/931,
CBOOO/HBIM.

3. Cetu CBSI3U U CUCTeMbl KOMMYyTalu: YuebHoe mocobue / Bunokypos B. M. - 2012. 304 c.
[DnekTpoHHBIM pecypc] - Pexxum goctyma: https://edu.tusur.ru/publications/694, cBo60gHBIM.

4. Texuuueckue cpenctsa kommyTauun ZyXEL. Yuebnoe noco6ue /IlnaryHoBa C.M. - 2012,
59c. - Pexxum foctyna: [Dy1eKTpoHHBIM pecypc]. - http://e.lanbook.com/books/element.php?pll_id=40712

4.2. lonoHUTe/IbHAA IMTepaTypa

1. CoBpeMmeHHble TEXHOJOTMH LIU(PPOBLIX OMTOBOJIOKOHHBIX ceTeil cBssu (ATM, PDH, SDH,
SONET u WDM ) / H. H. Cnenos. - 2-e u3f., ucrp. . - M. : Paauo u cBsizb, 2003. - 468[1] c. : un. -
bubmorp.: c. 449-459. - ISBN 5-256-01702-0 (Hamuuue B 6ubmoteke TYCYP - 40 3k3.)

2. AnmapartHbie cpeactBa U cet OBM: YuebHoe nocobue / CmeicioBa E. B., Wmoxun B. B. -
2011. 166 c. [DOnekrtponHbiii pecypc] - Pexum pgoctyna: https://edu.tusur.ru/publications/1714,
CBOOOJIHBIM.

3. Ludposeie cucrembl mnepemaun: YuebHoe mocobwe / BunokypoB B. M. - 2012. 160 c.
[DnekTponHbIii pecypc] - Pexxum goctymna: https://edu.tusur.ru/publications/1408, cBo60AHBI.

4. OnTtuueckre Kabemu CBSI3W, UX MOHTaX U u3MepeHue [Tekcr]: yuebHoe mocobue [iyist By30B /
3. J1. TloptHoB. * M. : Topsiuasi uaMs - Tenekom, 2012. - 448 c. : wi., Tabn. - (YuebHoe mocobue.
CrieniaIbHOCTB /IJ1s BBICIIUX Y4eOHBIX 3aBefeHui). - bubmvorp.: c. 385-388. - ISBN 978-5-9912-0219-0
(Hamuue B 6ubmoreke TYCYP - 10 3k3.)

5. JlokanbHbIe CETH, MOZ€MbI, UHTEPHET: OTBETHI U COBeThI / COCT.: U. I'peHb. - MuHck : HoBoe
3HaHue, 2004. - 350[2] c.: un. - ISBN 985-475-059-0 (Hanuune B 6ubmuoreke TYCYP - 49 3k3.)

6. OCcHOBBI CHIOBOH 3/eKTpOHUKU: [IpakTHueckoe mocobwe / C. Pama Pegau ; mep. B. B.
Macanos, pex. niep. . I1. ITpuxogeko. - M.: Texnocdepa, 2006. - 286[4] c.: wi. - (MUp 31€KTPOHUKH ;
VII- 12). - [Tep. ¢ aarm. - bubmmorp.: c. 287. - ISBN 5-94836-055-5. (Hanmuuue B 6ubmoreke TYCYP - 40
9K3.)

7. TenekoMMyHHKal[MOHHBIe CHUCTeMbI: YuebHoe mocobue / IlyroBkuH A. B. - 2007. 202 c.
[DnekTponHbIii pecypc] - Pexkum goctymna: https://edu.tusur.ru/publications/1265, cBOOOAHBI.

8. MynbrucepBucHele ATM-cetu : HayuHoe u3gaHue / T. B. [enucosa [u gp.]; pen. b. f.
JluxtuusHpaep. - M.: DkotpeHzs, 2005. - 317[3] c.: un. - (UwkeHepHas sHiukoneaus TOK: TexHomoruu
OnektpoHHbIXx KommyHMKaumii). - bubmumorp.: c. 309-317. - ISBN 5-88405-062-3. (Hamuuue B
ounbmoreke TYCYP - 2 3Kk3.)

4.3. Obs3aTeIbHBIE YUeOHO-MeToJuYeCKHe MoCco0us

1. W3yyeHue cTaTMyeckod M [uHamMuueckodi Mapuipytusauuu B Ethernet: PykoBogcTBO K
naboparopHoii pabote 10 Kypcy «CHUCTeMbI M CeTU TMepeiaud AUCKpPeTHBIX coobienuii» (CCIIAC) /
MensBun  O. FO. - 2012, 14 c. [OnekrpoHHbli  pecypc] - Pexum  pgocryna:
https://edu.tusur.ru/publications/1418, cBo60gHBIA.

2. OcHOBBI CHIOBOM 371eKTPOHUKHY : [IpakTrueckoe nmocobue / C. Pama Pegsu ; mep. B. B. Maoa-
noB, pen. niep. . I1. ITpuxogeko. - M.: TexHocdepa, 2006. - 286[4] c.: un. - (Mup snekrpoHuku ; VII- 12
). - Tlep. ¢ anrn. - bBubmumorp.: c. 287. - ISBN 5-94836-055-5. (Hammuue B 6ubmioreke TYCYP - 40 3k3.)

3. TpaHCroOpTHble W MY/IBTUCEPBUCHbIE CUCTeMbl U ceTh CBsi3u: COOPHUK KOMITbIOTEPHBIX
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naboparopHo- mipakTHuecknx pabot / TomikoB A. M. - 2012. 290 c. [DnexkrpoHHbI pecypc] - Pexum
poctyma: https://edu.tusur.ru/publications/1111, cBo60AHBIH.

4. W3yuenue nporpammel Cisko Packet Tracer: PykoBozcTBO K jlabopaTopHOM paboTe 10 Kypcy
«CucteMbl ¥ CeTH Tepefau JUCKpPeTHBIX coobijenuii» (CCIIAC) / Tlenssun . FO. - 2012. 8 c.
[DnekTponHbIii pecypc] - Pexkum goctyma: https://edu.tusur.ru/publications/1417, cBoO60OAHBI!.

5. OcHoel noctpoenuss LAN ¢ wucrionb3oBaHWeM BUTOM Mapbl (coefvHEHWe KOMITbIOTEPOB B
cets): PykoBozacTBO K sabopaTtopHOii pabore mo Kypcy CuCTeMbl U CeTH Tepefaud AWCKPeTHBIX
coobujenuit (CCITAC) / IMenseun . FO. - 2012. 10 c. [DnekTpoHHBIM pecypc] - Pexxum mgoctyma:
https://edu.tusur.ru/publications/1415, cBoOGOAHBI.

6. OKCrulyatalusi U pa3BUTHE KOMIBIOTEDHBIX CHUCTeM U ceTeii: PyKoBOJCTBO K OpraHu3aljuu
camocTosiTesbHOU paboTel / Muxansuenko C. I. - 2012. 127 c¢. [DnekTpoHHbIN pecypc] - Pexxum pocTyta:
https://edu.tusur.ru/publications/929, cBo6oAHbII.

7. OCHOBBI TIPOEKTHPOBAHUs 3all[UIIIEHHbIX TeJIeKOMMYHUKALMOHHbIX cucTeM: Kypc mnekiui,
KOMTIbIOTEPHBIN TPAaKTUKYM, KOMIIbIOTEePHbIe jlabopaTopHble paboThl M 3aflaHHe Ha CaMOCTOSITEeSTbHYIO
pabory / TomukoB A. M. - 2016. 396 c. [OnektpoHHbIi pecypc] - Pexwm pgocryma:
https://edu.tusur.ru/publications/6110, cBoO0OAHBIH.

4.4. Ba3bl JaHHBIX, TH(POPMAI[HOHHO CIIPABOYHbIE H MOMCKOBBIE CHCTEeMbI
1. 1. Caiir kadezps! TY http://tu.tusur.ru
2. 2. HayuHo-o6pa3oBarenbHbiii moptan TYCYP http:edu.tusur.ru/

CornacoBaHa Ha noprane N2 14067 23



	1. Цели и задачи дисциплины
	1.1. Цели дисциплины
	1.2. Задачи дисциплины

	2. Место дисциплины в структуре ОПОП
	3. Требования к результатам освоения дисциплины
	4. Объем дисциплины и виды учебной работы
	5. Содержание дисциплины
	5.1. Разделы дисциплины и виды занятий
	5.2. Содержание разделов дисциплины (по лекциям) 
	5.3. Разделы дисциплины и междисциплинарные связи с обеспечивающими (предыдущими) и обеспечиваемыми (последующими) дисциплинами
	5.4. Соответствие компетенций, формируемых при изучении дисциплины, и видов занятий
	6. Интерактивные методы и формы организации обучения
	7. Лабораторные работы
	8. Практические занятия (семинары)
	9. Самостоятельная работа 

	10. Курсовая работа (проект) 
	11. Рейтинговая система для оценки успеваемости студентов 
	11.1. Балльные оценки для элементов контроля
	11.2. Пересчет баллов в оценки за контрольные точки
	11.3. Пересчет суммы баллов в традиционную и международную оценку

	12. Учебно-методическое и информационное обеспечение дисциплины
	12.1. Основная литература 
	12.2. Дополнительная литература 
	12.3 Учебно-методические пособия 
	12.3.1. Обязательные учебно-методические пособия 
	12.3.2 Учебно-методические пособия для лиц с ограниченными возможностями здоровья 
	12.4. Базы данных, информационно-справочные, поисковые системы и требуемое программное обеспечение 

	13. Материально-техническое обеспечение дисциплины 
	13.1. Общие требования к материально-техническому обеспечению дисциплины 
	13.1.1. Материально-техническое обеспечение для лекционных занятий 
	13.1.2. Материально-техническое обеспечение для практических занятий 
	13.1.3. Материально-техническое обеспечение для лабораторных работ 
	13.1.4. Материально-техническое обеспечение для самостоятельной работы 
	13.2. Материально-техническое обеспечение дисциплины для лиц с ограниченными возможностями здоровья 
	14. Фонд оценочных средств 
	14.1. Основные требования к фонду оценочных средств и методические рекомендации 
	14.2 Требования к фонду оценочных средств для лиц с ограниченными возможностями здоровья 
	Таблица 14 – Дополнительные средства оценивания для студентов с инвалидностью 
	14.3 Методические рекомендации по оценочным средствам для лиц с ограниченными возможностями здоровья 
	1. Введение
	2 Реализация компетенций
	2.1 Компетенция ПК-4

	3 Типовые контрольные задания
	3.1 Вопросы на самоподготовку
	3.2 Тестовые задания
	3.3 Темы опросов на занятиях
	3.4 Экзаменационные вопросы
	3.5 Вопросы для подготовки к практическим занятиям, семинарам
	3.6 Темы лабораторных работ
	3.7 Зачёт

	4 Методические материалы
	4.1. Основная литература 
	4.2. Дополнительная литература 
	4.3. Обязательные учебно-методические пособия 
	4.4. Базы данных, информационно справочные и поисковые системы 


