MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKH TOCYJIAPCTBEHHBI YVHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCYP)

HTYOCYR| e sumprncera
UNIVERSITY JlupexTop nenapraMmeHTa 00pa3oBaHuUs

Moy saauT NOQMTHCES 3ASKTIOHMEOR NOINWCRH
Ceprugamar: 1obcfala-5laf-448-aef0-5584d2fd4820
Bragesey: Tpoawm Magen Edmpmosms

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOYA A [TPOI'PAMMA JJTUCTIUTIJIMHBI
Y4eOHo-uccienoBaTe1bCKasi padoTa CTyACHTOB

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hanpaenenne mnoaroroBku / crenuanbHocTh: 11.03.02 MH(oxkOMMyHUKALMOHHBIE TEXHOJIOTHM W
CHCTEeMbI CBSI3H

HampasnenHocTs (mpoduis) / cieruanu3anys: 3anmuineHHble CHCTEMbI H CETH CBA3H

®opma o0ydeHus: OUHaA

®akynbreT: PT®, Paguorexuudeckuii paxkyJabTeT

Kagenpa: PCC, Kadenpa paano3eKTpPOHMKH U CUCTEM CBSA3H

Kypc: 4

CemecTtp: 8

YuebOnsrit man Habopa 2016 roma

Pacnipenenenne pabouero BpemeHu

Ne Bunsl yaeOHOI A€ATEIBHOCTH 8 cemectp Bcero Enununner
1 Jleknuu 20 20 4acoB
2 JlaGoparopHbie pabOThI 20 20 4acoB
3 Bcero aymuTopHbIX 3aHATHN 40 40 4acoB
4 CamocrosTenpHas paboTa 104 104 4acoB
5 Bcero (6e3 sx3amena) 144 144 4acoB
6 OO01mas Tpy10eMKOCTh 144 144 JacoB
4.0 4.0 3.E.

3auert: 8 cemecTp

Tomck 2018
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
nporokot Ne 11 or« 3 » 7 2018 1

JINCT COI'TTACOBAHUA

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
toBKH (cnermanbHOCTH) 11.03.02 MHPpOKOMMYHUKAIIMOHHBIE TEXHOJIOTUN M CUCTEMBI CBS3H, YTBEPK/ICH -
Horo 06.03.2015 roma, paccmoTpeHa u omoOpena Ha 3acemanuu kadeapsr PCC «  »

20 roma, mpotokois Ne

Pa3zpaboTunku:
cTapuuii npenonaasarens kad. P3N

3aB. kad. P3U kad. P31

3aBeayromumii odecreunBaronieii kad.
PCC

1O. B. 3enenenkas
A. C. 3agopun

A. B. ®arees

Pabouas mporpamma JTUCIUIUIMHEI COTIIacoBaHa ¢ (DaKyIbTETOM M BBITyCKaroIel Kadeapoii:

Hexan PT®

3aBenyromnuii BeITycKaroIen kag.
PCC

OKCIEPTHI:

3aBenyrouuii kadeapon pagrosex-
TpoHukHu u cucteM csizu (PCC)

[Ipodeccop kadenpsl pagno3aeKTpO-
Huk# u cucteM cBsizu (PCC)
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K. O. ITonoBa

A. B. ®arees

A. B. ®arees

b. U. ABmoueHko



1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
(dbopMupoBaHUE NPAKTUYECKUX HABBIKOB 10 IPOEKTUPOBAHUIO U PACUETy Y3JI0B U YCTPOUCTB, BXO-
JIIMX B CUCTEMBI Pajiio U MPOBOAHOM CBA3U, B TOM YHCIIE: TUCKPETHBIX U HU(PPOBBIX PUIBTPOB pa3iiny-
Horo HazHavyeHus, CBY npuemo-nepeaaromumx ycTponucTs.

1.2. 3agaun IMCHMIIINHBI

—  OcHOBHBIMU 3aJJauaM¥ U3yUYEHUS IUCLUIUIMHBI SBISIOTCSI OCBOEHUE CTYICHTAMMU:

—  METOJ0B MOJIEITMPOBAHUS TACCUBHBIX M AKTUBHBIX JIEMEHTOB Y3JI0B PaIUOCBS3H;

—  METOJOB aHaJlu3a U pacyeTa JMHEHHbIX U HETMHEWHBIX YCTPOUCTB;

— OCHOB CHHTE3a (PUIBTPOB U COMNIACYIOIINX LIETIEH;

— OBIaJeHHE paboToOl C COBPEMEHHBIMHM MpOrpaMMaMH aBTOMATU3WPOBAHHOTO MPOEKTHPOBA-
HUS;

— mpuoOpeTeHue omnbiTa paboThl C COBPEMEHHBIMU U3MEPUTEIBHBIMU IPUOOpaMU.

2. Mecro mucuuminabl B ctpykrype OITOIT
Juctumnuna «Y4yeOHo-uccnenoBarenbckas padora cryaenro» (b1.B.JIB.6.1) otHocuTcs k 610Ky
1 (BapuaTuBHAs 4acTh).
[TpenmecTBYONMMEI IUCHUTUTHHAMH, (OPMUPYIONIUMHU HadallbHBIE 3HAHUS, SBISIOTCS: Teopus
anekTpuueckux meneit, Lludposas o6paboTka cUTHAIOB.
[TocnenyromumMu TUCIUTUIMHAME SBIISIOTCS: 3allUTa BHIMYCKHON KBaTM()UKAIIMOHHOW pPabOTHI,
BKJIIOYasl MOATOTOBKY K MPOLIEAYPE 3aIIUThI U MPOLEAYPY 3aIUTHI.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

[Tponecc n3yueHus JUCUUIUIMHBI HapaBiieH Ha (POPMUPOBAHUE CIEAYIOIUX KOMIETEHIUI:

— OIIK-6 cnocoOHOCTBIO MPOBOAUTH MHCTPYMEHTAJIbHBIE M3MEPEHHS, UCIIOIb3yeMble B 00Ja-
CTH WH(OKOMMYHHUKALIMOHHBIX TEXHOJIOTUI U CUCTEM CBSI3H;

— TIK-16 roTOBHOCTHIO M3y4aTh HAYYHO-TEXHHUYECKYIO MH(OpPMAIIO0, OTEYECTBEHHBIN U 3apy-
OEXHBIN ONBIT 10 TEMATUKE UCCIICIOBAHUS;

B pesynbrate nzyueHust JUCUUIUIMHBL 00yJaroIUiCs TODKEH:

— 3HATh METPOJIOTUYECKHE MPUHIMIIBI UCIONb3yeMble B 00JACTH MH(POKOMMYHHUKAITMOHHBIX
TEXHOJIOTUH U CUCTEM CBS3H;

— YMeTh OpPraHU30BBIBaTh pabourie MecTa, UX TEXHHYECKOE OCHAILICHHE, pa3MEIleHHE CPEJCTB
U 000PYZIOBAaHUS CBSI3H; - UCIOIH30BAaTh HOPMATUBHYIO IOKYMEHTALUIO (TEXHUYECKUE PETTaMEeHThI, PEKO-
MEHJIAlIU1 MEXTyHapOAHOTO CO03a MEKTPOCBA3H CTaHIapThl CBSI3HU, IPOTOKOJIbI);

—  BJIa/IeTh HaBBIKAMH HHCTPYMEHTAIBHBIX U3MEPEHUH, HCIIOIB3yEMBIX B 00JIACTH HH()OKOMMY -
HUKAIMOHHBIX TEXHOJIOTUN U CUCTEM CBS3H.

4. O0beM IMCUMILIHHBI ¥ BUbI Y4eOHOH padoThI
OO0m1as TpyI0EeMKOCTh AUCIUIUTHHBI COCTaBIsIeT 4.0 3aU€THBIX €MHUIIBI U TIPEJCTaBICHA B Ta0JIN -

ne 4.1.
Tabmuma 4.1 — Tpya0eMKOCTh TUCITUILTHHBI

Buapl yueOHOI AesITEIBHOCTH Bcero vacos CemecTpsl

8 cemecTp

AynuaTopHbIE 3aHATHS (BCETO) 40 40
Jlexuun 20 20
JlaGoparopHble pabOThI 20 20
CamocrositenbHast paboTa (Bcero) 104 104
OdopMieHrE 0TYETOB IO JTAOOPATOPHBIM paboTam 54 54
[TpopaboTka JICKIIMOHHOTO MaTepHraia 50 50
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Bcero (0e3 ax3ameHa) 144 144
OO6m1ast Tpy1I0€MKOCTb, 4 144 144
3avetHble EnuHUIIBI 4.0 4.0

5. Conepxanne TUCUMIIIIMHBI

5.1. Pa3zgesnl AUCHUIIMHBI M1 BUALI 3AHATHI

Paznensl MUCHUIUTAHEI ¥ BUBI 3aHATHN PUBEICHBI B Ta0mmiie S.1.
Tabmuia 5.1 — Pasgens! fUCHUILIMHEL U BUABI 3aHSITHI

_ o]
o = 2 g z =
- B ° S O E =
. ' ‘S g2 25
Hazsanus pa3aeiioB JUCHUITIINHBI 5 o o o O g 5
= = S 5 o S =
208 i3 B
=% S =
8 cemecTp
1 Oramnel u acnexTsl npoekTupoBanusa POC, 5 5 20 30 OIIK-6, IIK-16
oxBarbiBaecMble coBpeMeHHbIMU CAIIP, 1 ux
MHTErpalysl B €IMHBIN HUKI TPOCKTUPOBAHMS
2 OCHOBHBIE PA3HOBUJIHOCTU MOJEIIEH 3Jie- 2 5 20 27 OIIK-6, I1K-16
MeHToB POC
3 MeToibl CUMYJIALIMY AIEKTPUUECKUX LETei 5 3 20 28 OIIK-6, IIK-16
U CTPYKTYD
4 CuHTe3 M ONITUMM3AIUS AIEKTPHUIECKUX T1e- 3 3 20 26 OIIK-6, ITIK-16
IIEH U CTPYKTYP.
5 Pac4yeTHO-3KCIIEpUMEHTAIbHBIE METOBI 5 4 24 33 OIIK-6, TIK-16
MpoeKTUpoBaHus. THTerpupoBaHHbIEC CUCTE-
MbI MOJEJIIMPOBAHUS U U3MEPEHU.
Hroro 3a cemectp 20 20 104 144
Uroro 20 20 104 144
5.2. Conep:xanue pa3aesioB TMCUUIIMHBI (110 JEKIHIM)
CopeprkaHue pa3ienaoB TUCIUILINAH (TI0 JIKIMSAM) IPUBEAICHO B Tabmuie 5.2.
Tabmuma 5.2 — ConeprkaHue paseiaoB JUCIUIUIAH (TI0 JISKIIHSIM)
3 z S
3 = 5
g > 5
HasBanus paznenos ConeprkaHue pa3ieioB TUCIUIUIMHEI (1O JEKIIUSIM) zF &5
o) E
X 2 3
a e g
= S
8 cemectp
1 DTamnb! 1 acneKThbI [IpoexTupoBaHue Ha YPOBHE CTPYKTYPHBIX CXEM U 5 OIIK-6,
npoektupoBanus POC, ocHoBHBIe CATIIP, o6ecnieunBaromnye Takoe mpoeKTH- [IK-16

OXBAaTbIBA€EMBbIC
coBpemeHHbiMU CAIIP, n
UX UHTETpalus B €AUHbBIN
LUKJI TPOEKTUPOBAHUS

poBanue. Kommonent Visual System Simulator (VSS)
CAIIP AWR Design Environment (AWRDE).IIpoexk-
TUPOBaHUE HA YPOBHE MPUHIIUITU-ATBHBIX CXEM U
ocHoBHbIe CATIIP, o6ecnieunBaromniye Takoe mpoeKTH-
poBanue. Komnonent Analog Office CAITP
AWRDEWHTErppoBaHHbIE CUCTEMBI MOJIETUPOBA-
Hus u u3mepenuit (Hardware in the Loop (HIL)).
[IporpaMMHoO-anmapaTHble KOMILJIEKCHI C MCTIOIb30Ba-
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HHUEM cUCTeMbl pukiIagHbix nporpamm AWRDE +

LabVIEW u MOAynbHBIX U3MEPUTENBHBIX MIaTGOPM

PXI.

Hroro
2 OCHOBHBIE Kpatkuii 0630p OCHOBHBIX BUIOB MOJIETIEH 2IEMEHTOB 2 OIIK-6,
pasHoBUIHOCTH Moaerei | POC IIK-16
aneMeHToB POC Hroro 2
3 MeToibl CUMYJIAIUN Cumynsanus TMHEUHBIX HeneCuMymnsius HeJTuHen- OIIK-6,
JJIEKTPUYECKUX LIETIEH U | HBIX LieNen [IK-16
CIPYKTYP Hroro 5
4 Cunres u ontumu3zanus | [lapamerpuueckuii U CTPYKTYpHBINA CUHTE3 AJIEKTPH- 3 OIIK-6,
anekTpuyeckux neneid 1 |yeckux nenei. CAIIP, obecnieunBaromue Takue BUAbI [IK-16
CTPYKTYD. CUHTE3a.

Hroro 3
5 PacyeTHo- OO6mmias uaest ¥ MPEeUMYIIECTBA PAaCUETHO-IKCIICPH- 5 OIIK-6,
JKCIIEPUMEHTAJIbHBIE MEHTaJILHOTO MeTo/a poekTrpoBanus (Hardware in [IK-16
MeTobl mpoekTupoBanusl. | the Loop (HIL))HoBbie BO3MOXXHOCTH ONTUMHU3AITIH
HNHuTterpupoBaHHbIe npoektupyembix POC B HIL-cucremax.
CHCTEMBI MOLENMPOBAHHUA | g\ 5
Y U3MEPEHUH.
Hroro 3a cemectp 20

5.3. Paznenbl AUCHUILVIMHBI U MEKIUCIIMIUIMHAPHbIE CBS3H € 00ecneYnBAKIIMMH (TpeabIy IUMH)
U obecnneynBaeMbIMU (MOCJAeAYIONIUMHU) JUCHUTIIMHAMEA
Paznenbl qUCHUIIIUHBL U MEXIUCIUIUIMHAPHBIE CBSI3M C 00€CTIeYMBAIOIIUMHU (TIPEAbIAYIIUMU) U
obecreunBaeMbIMH (ITOCIETYIOIUMHI ) TUCIUTUTHHAMH MTPEICTaBICHBI B Tabmie 5.3.
Tabmua 5.3 — Pa3gensl AMCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

Ne pa3zenoB gaHHOW AMCHIUTUIMHBI, IJIS1 KOTOPBIX
HE00XOIMMO U3yUeHHE 00ECTICUNBAIONTUX U
o0ecreYnBaeMbIX TUCIIUILTHH

1 2 3 4 5

[IpeamecTByromue TUCHUTIITUHBI

HanmenoBanme JUCHUITINH

1 Teopus 3MEKTpUUYECKUX LIeTIeH + +

2 Hudposas 06paboTKa CUTHAIOB

[Tocnenyromuye TUCITUTITUHBI

1 3amuTa BbIMYCKHON KBaJTU(UKALNOHHON
paboThl, BKITIOYAsi TOATOTOBKY K MPOLEaAype + + + + +
3aIIUTHI U IPOLEAYPY 3aIUTHI

5.4. CooTBeTcTBHE KOMIIETeHIN I, (POPMHUPYEMBIX IPH U3YYCHUHU AUCUMIIMHBI, M1 BU/10B 3aHATHI
CootBeTcTBHE KOMIETEHLUH, (HOPMUPYEMBIX NMpPHU H3YyYEHUH AMCLUMIUIMHBI, U BHUJIOB 3aHATUN
npezcTaBiIeHo B Tabmuie 5.4.
Tabmuua 5.4 — CooTBeTCTBUE KOMIIETEHIIUH, (POPMUPYEMBIX MIPU U3YYEHUHU JUCIUIUINHBL, U BUIOB 3aHS -
TUI

Bune! 3auaTHIl DopMbI KOHTPOJIS
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=
= te] ©
. <
5 i & &
5 = S s
E = 5
g @)
o
OIIK-6 + + + Otuet o nabopaTopHoii padore,
Ompoc Ha 3aHATUAX, 3a4eT, TecT
[K-16 + + + Otuer no naboparopHoii padoTe,
Onpoc Ha 3aHATUAX, 3a4eT, TecT

6. UuTepakTHBHBIE MeTOAbI U (OPMBI OPraHU3aANNU 00yUeHUsI
He npenycmotrpeno PVYII.

7. JIaGopaTtopHbie padoThI

HaumeHnoBanue nabopaTopHbIXx paboT npuBeaeHo B Tabauue 7.1.
Ta6muna 7.1 — HaumeHnoBanue 1ab0opaTopHbIX paboT

3 =
2 ==
Z 25
O
Ha3Banus paznenos HaumeHnoBaHue 1a60paTopHbIX paboT z 7 &5
S S E
= o, =
2 o' g
= S
8 cemecTp
1 DTansl 1 aCIEKTHI HccnenoBanue BIUAHUS TapaMeTPOB SKBUBAJIEHTHOU 5 OIIK-6,
npoektuposanus POC, CXEMBI Ha PE3ybTaTbl MOJACIUPOBAHNUS [IK-16
OXBaTbIBa€MbIe Hroro 5
coBpeMeHHbIMU CAIIP, u
WX MUHTErpanus B €IUHBIN
LUKJI IPOEKTUPOBAHUS
2 OcHOBHBIE HccnenoBanue HEIMHEMHBIX LENEH METOAOM rapMo- 5 OIIK-6,
Pa3HOBUIHOCTHU MOJIENIeH | HIUECKOro 0anaHca TIK-16
MEHTOB P
anemeHToB POC Vroro 5
3 MeTozap! cUMyIsLAN HccnenoBanre METO0OB CTPYKTYPHOTO CUHTE3a CXEM 3 OIIK-6,
anektpuueckux ueneit u | B CAIIP AWRDE TIK-16
CIPYKIYP Hroro 3
4 Cunres u ontumuzanus | Mcnonb3oBanne naTerpupoBanHbix cucreM AWRDE 3 OIIK-6,
JNEKTPUYECKUX LENEH U | U1 paCYETHO-IKCIIEPUMEHTAIBHOTO IIPOEKTUPOBAHNUS [IK-16
CTPYKTYD. POC
Hroro
5 PacuetHo- Hcnonb3oBanne nHTErpupoBaHHbIX cucteM LabVIEW 4 OIIK-6,
AKCIEPUMEHTAIbHBIE JUISL PAaCYETHO-3KCIIEPUMEHTAIBLHOTO MPOEKTUPOBAHUS [IK-16
MeTo/bl IpoekTupoBanus. | POC
HNuterpupoBanHbie Hroro 4
CUCTEMBI MOJIEIIMPOBAHUS
U U3MEPEHU.
Hroro 3a cemectp 20

8. [IpakTHYeckue 3aHATHSA (CEMUHAPBHI)

He npenycmotpeno PVYII.
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9. CamocTrosiTesqibHasi paboTa
Bunbr camocTosTenbHOM paboThI, TPYAOEMKOCTh U (POPMUPYEMbIE KOMIIETCHIINH TPE/ICTABICHBI B

tabmure 9.1.
Tabmua 9.1 — Buapl caMoCTOSTEIBHON pabOThI, TPYAOEMKOCTh U (DOPMHUPYEMBbIE KOMIIETEHITUN
3 i
T
Bunap! camocTosTensHOM & > O
Hassanwus pasnenon z = DopMbI KOHTPOJIS
paloTEI L g 2
X g8 =
> =3
- =
= S
8 cemecTp
1 DTamel 1 aCIeKThI [TpopaboTka TeKIHOHHOTO 10 |OIIK-6, |3auet, Onpoc Ha 3aHATHUSX,
npoektupoBanus POC, Marepuala IIK-16 Otyet mo 1aboparopHOU
XBaThIBACMBI abot
0 CMBIC CAIIP OdopmieHre 0TYETOB 10 10 pabore
COBPEMCHHBIMH ¥ | taGoparopHbM paGoram
WX UHTErpaIus B €AUHBIN
[UKJI IPOCKTUPOBAHUS Hroro 20
2 OCHOBHBIC [TpopaboTka TeKIHOHHOTO 10 |OIIK-6, |3auet, Onpoc Ha 3aHATHUSX,
Pa3HOBUIHOCTH MOZEIIEH | Marepuaia [IK-16 Otuer no 1abopaTopHOH
JIEMEHTOB P abot
anemenTos PIC OdopMieHHE OTYETOB T10 10 pabore
nabopaTtopHbeIM paboTam
Uroro 20
3 Metoabl CUMYISIIUU [TpopaboTka TeKIHOHHOTO 10 |OIIK-6, |3auet, Onpoc Ha 3aHATHUSX,
3JIEKTPUYECKUX LIETIeN 1 | MaTepuaia [IK-16 Otyet mo 1aboparopHOU
CIPYKIYP OdopmiieHre 0TYETOB 110 10 pabore
nabopaToOpHBIM paboTam
Hroro 20
4 Cunre3 u ontumm3anus | [IpopaboTka JIEKITMOHHOTO 10 |OIIK-6, |3auert, Onpoc Ha 3aHATHSIX,
ANIEKTPUUECKUX LIeTIel U | MaTrepuasia [IK-16 Otuer 1o 1aboparopHOH
CIPYKTYD- OdopmieHre 0TYETOB 10 10 pabore
JabopaTopHBIM paboTam
Hroro 20
5 PacuetHo- IIpopaboTka JIEeKIIUOHHOTO 10 |OIIK-6, |3auer, Onpoc Ha 3aHATHSIX,
JKCHEPUMEHTAIbHbIE Matepuana [IK-16 Otuer no 1abopaTtopHOH
II\;IICTOI[LI MPOEKTHPOBAHMA. | (34 remme OTUETOR 11O 14 pabote
HTETPUPOBAHHBI
CTPUPOBAHHBIC JabopaToOpHBIM paboTam
CUCTEMBbI MOJICTTUPOBAHUS
Y U3MEPEHUM. Hroro 24
Hroro 3a cemectp 104
Hroro 104
10. KypcoBoii npoekT / kypcoBasi padota
He mpenycmorpeno PVYII

11. PeiiTunroBas cucremMa JJisi OlleHKH YCIIeBAeMOCTH 00yUYaIOIIUXCS

11.1. banabHbIe OLIEHKH /JIs1 3JIEMEHTOB KOHTPOJIA
Tabmuna 11.1 — bayuibHBIC OIICHKH ISl 2JIEMEHTOB KOHTPOJIS

MaxkcuManbHbIA
0aJut 3a mepuos

MaxkcuManbHbIN
OaJi 3a rnepuos

MaxkcuManbHbBIN
6amn Ha 1-y1o KT ¢

OneMeHTHI yueOHOH
NEeSITENIbHOCTH

Bcero 3a
CEMECTp
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Havana ceMectpa | Mexay 1KT u 2KT mexty 2KT u a
KOHEIl ceMecTpa
8 cemectp

3auer 20 10 20 50
Omnpoc Ha 3aHATHAX 10 5 10 25
OtyeTt no nabopaTopHOM 10 5 10 25
pabote
Hrtoro makcumyM 3a nepu- 40 20 40 100
on
Hapacraromum ntorom 40 60 100 100

11.2. Ilepecyer 0a/1710B B OLICHKH 32 KOHTPOJIbHbIE TOYKH
[Tepecuer OanoB B OILIEHKH 32 KOHTPOJIbHBIE TOUKHU MpeAcTaBieH B Tabmune 11.2.

Tabmuma 11.2 — Ilepecuer 6aJT0B B OIICHKH 32 KOHTPOJIbHBIE TOUKH

Bamibl Ha 1aTy KOHTPOJIBHON TOYKH OneHka
> 90% ot MakcuManbHOU cyMMBbI OamioB Ha gaty KT 5
Ot 70% 1o 89% ot MakcuMaabHOM cyMMbl OaisioB Ha naty KT 4
Ot 60% 110 69% oT MakcuMaIbLHOM CyMMBI OaiToB Ha aaty KT 3
< 60% oT MakcuMaabHOU cyMMbI OauioB Ha naty KT 2

11.3. IlepecyeTr cyMMbI 02/1710B B TPAAULHOHHYIO M MEKTYHAPOIHYIO OLCHKY
[Tepecuer cymmMbl OajioB B TPAAMLIMOHHYIO MU MEXIYHApOIHYIO OLIEHKY NPEJCTaBIEH B TabiauLe

11.3.

Tabmuma 11.3 — Ilepecuer cymMMbl 6aJUTOB B TPAAUITMOHHYIO M MEXKTYHAPOJIHYIO OLICHKY

Urorosas cymma 6aisos,

Onenka (I'OC) YYMTBHIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)

9K3aMEH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TJIMYHO)
85 -89 B (ouenb xoporiiio)

4 (xopo1io) (3a4TeHO) 75 - 84 C (xopor1wo)
10-74 D (ynoBnerBopuTeabHO)
65 - 69

3 (yZIOBJIETBOPUTENHHO) (3aYTEHO) 60 - 64 P ——

2 (HeyIOBJIETBOPUTENBHO) (HE

Hwuxe 60 6aiuioB
3a4TEHO)

F (HeynoBneTBOpHUTEIBHO)

12. YueOHO-MeTOAN4YeCcKOe M HHPOPMALMOHHOE o0ecreyeHre JUCHMIITTHHbI

12.1. OcHoBHas1 JuTEpaTypa

1. IludpoBsie u aHANIOTOBBIE OBICTPONEHCTBYIOIIUE yCTpOicTBa [DnekTpoHHbIH pecype]: Kype
nexkmuii / ABnouenko b. U. - 2007. 165 c. - Pexxum moctyna: https://edu.tusur.ru/publications/954 (nata

obpamenusi: 06.07.2018).

2. OcCHOBbI aBTOMAaTU3MPOBAHHOIO MPOEKTUPOBAHHUS PAJUOAIEKTPOHHBIX YCTPOHCTB (YacTh 2)
[OnexTponHbIil pecypc]: YuebHoe mocobue / KomorpuBoB B. A. - 2012. 132 c. - Pexxum nocryna:

https://edu.tusur.ru/publications/1391 (mgara obpamenus: 06.07.2018).

3. VYuebHo-uccnenoBaTensckas paboTa [DneKkTpoHHBIH pecypc]: YuebHoe mocobue / Mcakosa A.
U. -2016. 117 c. - Pexxum noctyma: https://edu.tusur.ru/publications/6539 (nata o6pamenus: 06.07.2018).
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12.2. lonotHUTEILHAS JTATEPATYpPa
1. OcHOBBI aBTOMaTU3MPOBAHHOTO MPOCKTHUPOBAHMS PATUOAICKTPOHHBIX YCTPOUCTB (YacTh 1)
[DnexTponHbIil pecype]: YuedHoe mocobue / KomorpuoB B. A. - 2012. 120 c. - Pexxum mocryma:
https://edu.tusur.ru/publications/1390 (nara o6pamenus: 06.07.2018).

12.3. YueOHO-MeTOAUYECKHE MTOCO0OU

12.3.1. O0s3aTesibHbIE YUeOHO-MeTOAuYEeCKH e MO0CO0Us

1. Hayuno-uccnenoparensckast padora crynentoB (HUPC) [Dnextpounnsiit pecypc]: Meronnue-
CKHE yKa3aHUs K npakTudeckuM 3aHsatusMm / Kypanos b. /1., Kaprames A. I'. - 2012. 39 c. - Pexxum gocrty-
na: http://edu.tusur.ru/publications/703 (mata oopamenus: 06.07.2018).

2. Ilpunnumnel moctpoeHuss ”HHOKOMMYHUKAIIMOHHBIX CUCTEM U CeTel [DJIeKTpOHHBIN pecypc]:
JlaGoparopHbiii paktukyM No2 mo aucuuiumHe «[IpuHIMnbBl mocTpoeHus: HHPOKOMMYyHUKAITMOHHBIX
CHCTEM U CETei» I CTYJACHTOB paauoTexHudeckoro dakymnpreta / boromonos C. U. - 2014. 26 c. - Pe-
UM poctyna: https://edu.tusur.ru/publications/4255 (nata oopamenus: 06.07.2018).

3. CawmocrostenpHas padoTa CTy[AeHTa IPU U3YYSHUH TUCIUILUINH MAaTeMaTUYEeCKO-ECTECTBEHHO-
HAYYHOTO, 001IenpodeccHoHaATBHOTO (TPOPECCUOHATLHOTO), CIICIHATBLHOTO UKIIOB [DJIEKTPOHHBIN pe-
cypc]: YuebHo-MeTommyeckoe mocooue mo camoctosaTeabHoi padore / Komorpusos B. A., Menuxos C. B.
-2012. 9 c. - Pexxum pocryma: https://edu.tusur.ru/publications/1845 (mata oopamenus: 06.07.2018).

4. IIpuHUUIBI MOCTPpOEHU WH()OKOMMYHHUKAITMOHHBIX CHCTEM U ceTel [DIeKTpOHHBIN pecypc]:
PykoBozacTBO K j1abopartopHbiM paboTtam ans cryaeHToB crenuanbHoctd 090302.65 MudopmarmonHas
0€30MacHOCTh TEJICKOMMYHUKAIIMOHHBIX cucteM / boromomoB C. U. - 2016. 51 c. - Pexum goctyma:
https://edu.tusur.ru/publications/5874 (mara oopamenus: 06.07.2018).

12.3.2. YueOHO-MeTOOMYECKHE MOCOOMS 1JIs1 JIMI € OTPAHMYCHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
UHBAJUI0B

Y4eOHO-MeToqMUeCKrne MaTeprabl sl CAaMOCTOSTEIbHON U ayTUTOpHOM paboThl 0Oyyaromumxcs
U3 YMCIIa JIUI] C OTPaHMYEHHBIMI BO3MOKHOCTSIMU 3I0POBBSI 1 MHBAJHJIOB MPEIOCTABISIOTCS B (opMax,
aIalITUPOBAHHBIX K OTPAaHMYEHUSM UX 3/I0POBbS U BOCIIPUATHUS HH(DOPMAIIHH.

JL1s1 M1 ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B [e4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

J1s1 1M1 ¢ HAapyIeHUsIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- B IeyaTHou opme.

J1s1 1M1 ¢ HAapyIIeHUsIMM ONIOPHO-ABUTaTe/IbHOI0 annapara:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (hopme.

12.4. IIpo¢eccnonaibHbIe 0a3bI JAHHBIX U MHPOPMALMOHHBIE CIIPABOYHbIEC CHCTEMBbI
1. Tlpu uzyyeHMH AAHHOM AMCUMIUIMHBI PEKOMEHAYETCS UCTIONIb30BaTh HHPOPMALMOHHBIE, CIIpa-
BOUYHBIE U HOpMaTUBHBIE 0a3bl NaHHBIX https:/lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTtepuajibHO-TEXHUYECKOe o0ecneyeHue TMCIUIUVINHBI U TpedyeMoe MporpaMMHoe
ol0ecrieueHmne

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHHYECKOMY U IPOrPAMMHOMY 00ecrie4eHnI0
AUCHHUIIMHBI

13.1.1. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHOe o0ecnedyeHne ISl JICKIIMOHHbBIX 3aHATHH
Jlis mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIIOBBIX U MHIWBUYaJIbHBIX KOHCYJIbTALUH, TE-
KYILEro KOHTPOJISL U MPOMEXKYTOUHON aTTeCTAlMU UCIIONb3YyeTcs yueOHasi ayIUTOpUs ¢ KOIMUECTBOM I10-
CaJI0YHBIX MeCT He MeHee 22-24, 000opyloBaHHAs JOCKOM M CTaHAApTHOH yueOHOo#l meOenbio. MMeroTcs
JIEMOHCTpalMOHHOE 000pyA0BaHKUE U yUeOHO-HAITIIIHbIE TOCOOMS, 00ecIeunBaroIIie TeMaTHIeCKUEe Uil -
JIIOCTPALMHU 110 JIEKLIMOHHBIM pa3JieiaM JUCIUIUINHBI.

13.1.2. MaTepuaJibHO-TEXHHYECKOE M IPOrPaMMHoOe odecriedyeHne J1JIs J1adopaTopHbIX padoT
Yyebnas maboparopusi 3alTUIIICHHBIX cucTeM cBsizu / Jlaboparopust "TeXHHUEeCKHUX CPEeCTB 3alu-
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TBI HHpOpMaUH"

yueOHas ayuTOpHsl 17151 IPOBEACHUSI 3aHATHI MPAKTUYECKOrO TUIA, ydeOHas ayauTopus Ui Mpo-
BE/ICHUS 3aHATUHN JIAOOPATOPHOTO THUTIA

634034, Tomckas obnactb, . Tomck, Bepmauna ynuia, a. 47, 415a ayn.

Onwucanue uMeronierocs 000pya0BaHuUs:

- Dkpan ¢ anexkrponpuBogoM DRAPER BARONET (1 mit.);

- Mynstumenniinbiii npoextop TOSHIBA (1 w.);

- KommeroTeps! knacca e Hmwke Intel Pentium G3220 (3.0GHz/4Mb)/4GB RAM/ 500GB ¢ mmpo-
KOIOJIOCHBIM focTymoM B Internet — Intel Core-I;

- Ananuzatop npoBoaHbIX JUHUKA RRL-02;

- Ananuzatop cnektpa GW Instek GSP-830;

- Autenna AUP 3;

- Aarenna ANUP-5-0;

- AHTHCTaTHYECKU MaHUITYJISITOp «Bammupy;

- Buneokamepa Logitech 2-MP;

- I'eneparop curnanoB cneruansHO Gpopmbr AKUIT I'C C-120;

- I'enepatop 1'4-158;

- JIByxkananbpHas nasuibHasg cranuus 1C200-OA;

- Usmepurens RLC MIC-4070D;

- Merannonerekrop nopratuBHbli RANGER M1000;

- Mo6unsnsiii TIK Satellite L 100-121, MonuTop 17” Samsung 710N SKN;

- Heynpasnsiembrit kommyTtatop 3 com E-net SWITCH 16 UTP;

- [IynbT C 1a3epHON yKa3KOM;

- bunoxynspuslii crepeomukpockor Solo 1044;

- Celi(h MeTaUIMYECKUiA;

- Ctos1 1abopaTopHBIi C HAICTPOMKOI;

- Kommuiekt cienmanuzupoBanHoi yueOHOW Mebenu;

- PaGouee mecto npenogaBares.

[Iporpammuoe obecrieueHue:

— Microsoft Windows

13.1.3. MaTrepuaJibHO-TEXHHYECKOE H NIPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON PadoThI
s camocTosTeNbHOM paboThl HCMONB3YIOTCA yYeOHblE ayAUTOPUHU (KOMIIbIOTEPHBIE KJIacchl),
PacCIOJIOKEHHBIE IO aJIpecaM:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, 1. 40, 233 ayn.;
- 634045, Tomckast o6nacTtb, T. Tomck, yi. Kpacnoapmeiickas, a. 146, 201 ayn.;
- 634034, Tomckast 06macTh, r. Tomck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepimmanna ynuia, 1. 74, 207 aya.

CocTtaB 060pyI0BaHMS:

- yueOHast Mmeberb;

- koMnbroTepsl ki1acca He Huke [IDBM INTEL Celeron D336 2.8 T1. - 5 wiT.;

- KOMIBIOTEPHI MOJKIOUYEHbI K ceTh «/HTepHeT» U 00ecrneynBaloT JOCTYI B AJIEKTPOHHYIO HH-
(dopMaLnoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[Tepedens nporpaMMHOro obecredeHus:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 qyigs Windows;
- 7-Zip;

- Google Chrome.
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13.2. MaTepuajJibHO-TeXHUYECKOe o0ecnedeHne TUCHUIITHHBI VISl JIMI ¢ OTPAHHYEeHHBIMU
BO3MOKHOCTSIMHU 3/10POBbSI U HHBAJIN/I0B

OcBoeHUE MUCLUUIUIMHBI JIMIIAMU C OTPAaHUYEHHBIMH BO3MOXKHOCTSMHU 3/10POBbSI U WHBAIUJIAMU
OCYIIECTBIISIETCA C UCTIOJIB30BAaHUEM CPEICTB 00yUEHHs OOILIEro U CIelnaIbHOTO Ha3HAYEHUS.

[Tpu 3aHATHAX ¢ OOYUAIONMIUMUCS ¢ HAPYIIEHUSIMH CJIyXa MPEIyCMOTPEHO UCIIOIb30BaHHE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJIbTUMEAUUHBIX CPEJICTB U APYTUX TEXHUUYECKUX CPEACTB Mpuema/mepesa-
4yi y4yeOHOM nHpOPMALIUU B TOCTYIHBIX (hopMax, MOOMIIBHOM CUCTEMBI MTPETIoiaBaHus il 00YJatOLTHXCsI
C MHBAJIMTHOCTBIO, TOPTATUBHON MHIYKIIMOHHOW CHCTEMBI. Y4eOHas aymuTOpUs, B KOTOPOUH 3aHUMAIOTCS
oOyyarolyecs: ¢ HapylIEeHHEM CllyXa, 00OpYy/lI0BaHA KOMITBIOTEPHOM TEXHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, AJIEKTPOHHOM JOCKOH, MYJIbTUMEIUIHON CUCTEMOM.

[Tpu 3aHATUAX C OOYUAIOUTUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH TIPETYCMOTPEHO UCIIOJIb30BaHUE B
JICKIMOHHBIX U YU€OHBIX ayJUTOPUAX BO3MOXKHOCTH MPOCMOTPa yAaJIEHHBIX 00BEKTOB (Hampumep, TeKCTa
Ha JIOCKE WM CJaif/la Ha 9KpaHe) MPU TOMOIIY BUACOYBETUIHUTENCH 151 KOM(GOPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX C 0OYy4YaIOIIUMUCS ¢ HAPYLIEHUSIMH ONOPHO-ABUIaTeIbHOIO aNnapara HCIOJb-
3YIOTCSl aIbTEPHATUBHBIC YCTPOICTBA BBOJA MH(OPMAIIUY U IPYTHe TEXHHUECKHE CPEICTBA IIpUeMa/Tiepe-
Jnaud yaeOHOM MHGOpMaIUKA B JOCTYIHBIX (popmMax, MOOMIIBHONW CUCTEMbI OOYYCHUS JJIs JIFO/ICH C MHBA-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepuajJabl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3y4CHUA
AUCHHUITINHBbI

14.1. Couepmalme OLICHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLCHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I N YpPOBHsA OCBOCHHA 3aKPCIIJICHHBIX 3a HHCHHHHHHOﬁ
KOMITCTCHITUM HCIIOJIB3YIOTCA OLCHOYHBIC MaTCpHUaJibl B COCTABE!

14.1.1. TecToBbIe 3a7aHUA

1. [lepeueHb pa3nuYHBIX U3AETUN — ATO... / HOMEHKJIATypa MPOIYKIMH / aCCOPTUMEHT MPOITYKIIUU
/ KauecTBO MPOJYKIIMHU / TIOKa3aTeIb KayecTBa MPOIYKIINH /

2. CooTHOLIEHUE TPOAYKIIMN BHYTPHU OTJEIbHBIX HANMEHOBAHUM, T. €. COCTaB OJJHOMMEHHOM PO~
JOYKIMU 10 BUJIaM, TUIIOpa3Mepam — 3T0... / HOMEHKJIaTypa MPOIYKIUHU / aCCOPTUMEHT MPOAYKINH / Kaue-
CTBO TIPOAYKITNH / TIOKA3aTeIh KaueCTBa MPOTYKIINH /

3. CoBOKYNHOCTb OOBEKTUBHO MPUCYIIUX MPOIYKIIMK CBOUCTB M XapaKTEPUCTUK, YPOBEHb UJIH Ba-
pPHAHT KOTOPBIX (OPMHUPYETCS MPU CO3/IaHUU MPOIYKIMH C LIETbI0 YAOBIETBOPEHUS CYIIECTBYIOLIUX MO-
TpeOHOCTEH — 3TO... / HOMEHKJIaTypa MPOAYKIMH / aCCOPTUMEHT NMPOAYKIUH / KaueCTBO MPOIYKIIUHU / TO-
Ka3zarenib KauecTBa nmpoayKuuu / 4. CoOTBETCTBUE XapaKTEPUCTUK BBITYCKAeMOW MPOIYKIMHM €€ HOpMa-
TUBHO-TEXHUYECKON JIOKYMEHTALIUU — 3TO. .. / HOMEHKJIaTypa MPOIYKLIUH / aCCOPTUMEHT NPOIYKLUH / Ka-
YECTBO MPOAYKIMHU / TIOKa3aTeab KauecTBa NMpoaykiuu / 5. COBOKYIMHOCTh METOAOB, MPOIIECCOB U Mare-
pHAaJIOB, MCIOJB3YyEeMBIX B KakoW JHMOO OTpaciaM NEATENIbHOCTU — 3TO... / TEXHOJOTHWs / OpraHu3aius
MIPOM3BOACTBA / OpraHU3AIMOHHAS CTPYKTYypa NpeANnpUsATHs / MacuTad npeanpusTus /

6. Hayuno o6ocHOBaHHasi cucTeMa OObEIMHEHNS U COYETaHUs 3JIEMEHTOB IPOM3BOACTBA BO Bpe-
MEHHU ¥ B TIPOCTPAHCTBE C IEJIHIO TIPOU3BOJICTBA MPOAYKITUHU (YCIYT) — 3TO ... / TEXHOJIOTHSI / OpraHu3a-
IUs1 IPOU3BOJICTBA / OPraHU3allMOHHAs CTPYKTYpa MpeanpusaTHs / Macutald npeanpusTus /

7. CocTaB, COMOAYUHEHHOCTh, B3aMMOJICHCTBHE M paclpeneieHue padoT Mo MOApa3AeICHUsIM 1
OopraHaM yIpaBJIEHUs, MEKIy KOTOPbIMH YCTaHAaBJIMBAIOTCS ONPEECIICHHbIE OTHOLIEHMS 110 TIOBOAY pea-
JIN3alUU BJIACTHBIX MOJIHOMOYH, MOTOKOB KOMaH/ U MH(OPMAIUU — 3TO ... / TEXHOJIOTHUS / OpraHu3alus
MPOM3BOJCTBA / OpraHU3aIMOHHAs CTPYKTYpa MPEANPUATHS / MacIITad MpenpusTus /

8. B coBokynmHOCTH: 00BbEM EATEIBHOCTU MPEATIPUATHS, A0S 3aBOEBAHHOTO UM PbIHKA, KallUTall
WIN HUCTIOJIb3YEMbIE PECYpPCHI - 3TO... / TEXHOJIOTUS / OpraHu3amnus MPOM3BOJACTBA / OpraHU3allMOHHAS
CTPYKTYypa NpeAnpusTus / Mmactad npeanpusTus /

9. JluHeliHasi OpraHU3allMOHHAS CTPYKTYpa MPEANPUATHUS XapaKTepU3yeTcsl TeM, 4To... / BO IJIaBe
KaX10T0 TIOJpa3/IeIeHus CTOUT PYKOBOJUTENb, COCPEAOTOUMUBILINI B CBOMX PYKax Bce (DYHKIMH YIIpaBlie-
HUS M OCYILECTBIISIONINM eTMHOINYHOE PYKOBOJCTBO MOJUYMHEHHBIMUA €My paOOTHMKAaMU / MpeJoiaraet
CHEeHaJIN3alMI0 BBITIOJIHEHHS OTACNbHBIX (DYHKIUN yrnpaBiIeHUs; Ui UX OCYIIECTBICHUS BBIIEISIOTCS
OTAETbHBIE MojpaseseHust (IM00 (GyHKIMOHAIbHbBIE UCTIONMHUTENN) / (DYHKIMOHAIbHbIE CITY>KOBbI OAr0-
TaBJIMBAIOT JIaHHBIE JUIs INHEHHBIX PYKOBOJIUTENEH B LIESAX MPUHITHSI KOMIETEHTHBIX PElIeHUI WK BO3-
HUKAIOIIUX MPOU3BOACTBEHHBIX U YIPABICHYECKHUX 33]a4 / CAMOCTOATENIbHBIE MOJIpa3IesIeHHs] PaKTHye-
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CKH MOJTHOCTBIO OTBEYAIOT 33 pa3paboTKy, MPOU3BOICTBO U COBIT OJHOPOAHOM MPOIYKLUH / 3Ta CTPYKTY -
pa UMeeT BO3MOXKHOCTHU aJalTUPOBATHCS K MU3MEHEHHUSM B OKpYXKalolleil cpeie MmogoOHO TOMY, KaK 3TO
JIENIAI0T KUBBIC OPTaHU3MBI /

10. dyHKIMOHANIBHAS CTPYKTYpa XapaKTepU3yeTcs TEM, UTO... / BO IJaBe KaXJA0ro MoApa3/esieHus
CTOUT PYKOBOJUTEIb, COCPEIOTOUMBIIHNI B CBOMX pyKaX BCe (DYHKIIUU YIPABICHUS U OCYIIECTBISIONUI
€IMHOJINYHOE PYKOBOACTBO MOAYMHEHHBIMU €My PaOOTHHUKAMHU / TPEAroiaraeT Crenruain3anuio BhIoi-
HEHUS OTHENbHBIX (DYHKIIUIN yIpaBIeHUS; ISl UX OCYIIECTBICHUS BBIICTSIOTCS OTACIbHBIC TIOApa3/eIie-
HUs (MM00 (PyHKIMOHATBHBIE UCTIONHUTENHN) / (YHKIIMOHAIBHBIC CIY>KOBI MOATOTABIUBAIOT JaHHBIC IS
JTUHEWHBIX PYKOBOIUTENICH B IENSAX MPUHSATHS KOMIIETEHTHBIX DPEIICHUH WM BO3HUKAIOIIUX TPOU3-
BOJICTBEHHBIX M YIPABJIEHYECKUX 3a/1ad / CAaMOCTOSTENIbHbIE MOAPAa3eNieHUs] MPAKTUYECKU MOJIHOCTHIO
OTBEYAIOT 32 pa3paboTKy, MPOU3BOJACTBO U COBIT OHOPOJHOM MPOIYKLIUH / 3Ta CTPYKTYpa UMEET BO3MOXK -
HOCTH a/IaliITUPOBATHCSI K U3SMEHEHUSAM B OKPY)KaloIllel cpesie Moj00HO TOMY, KaK 3TO JIEaloT KUBbIE Op-
raHusmel / 1

11. JIuneitHO-QyHKIIMOHATFHAS CTPYKTypa XapakTEPH3yeTCs TEeM, 4YTO... / BO TJaBe Ka)Ioro
MOJIPA3/ICTICHHUSI CTOUT PYKOBOIUTENb, COCPEAOTOUMBIINN B CBOMX pyKax Bce (DYHKIIMH YIPABICHUS U
OCYIIECTBIISIOMINN €MHOIMYHOE PYKOBOJCTBO MOAYMHEHHBIMU €My paOOTHHKAMHU / MpeEAroiaraeT cre-
[UATH3AIMIO BBITIOTHEHHS] OTACIbHBIX (PYHKIUN YHpaBIEHUS; UIS MX OCYIIECTBICHHS BBIICISIOTCS
OTIIeIbHBIC ToApasaenacHus (0o (yHKIIMOHAIBHBIC UCIIOJIHUTEHN) / (PYHKITMOHAIBHBIE CITYXKOBI TIOJIr0-
TaBIMBAIOT JaHHBIC JUISl IMHEHHBIX PYKOBOIUTENCH B LIEJSIX MPUHITHS KOMIIETCHTHBIX PEIICHUN W BO3-
HUKAIOIUX MPOU3BOJICTBEHHBIX U YIPABICHUYECKUX 33/1a4 / CaMOCTOSTENIbHbIE TIOJpa3IeIeHNs MpaKkTuyie-
CKH MOJTHOCTBIO OTBEYAIOT 32 pa3paboTKYy, MPOU3BOICTBO U COBIT OJHOPOAHOM MPOIYKLUH / 3Ta CTPYKTY -
pa UMeeT BO3MOKHOCTHU aJalTUPOBATHCS K MU3MEHEHHUSM B OKpYXKalolleil cpeie mogoOHO TOMY, KaK 3TO
JIENTAI0T KUBBIC OPTaHU3MBI /

12. JluBuznoHanbHast (OTAeNeHYecKasi) CTPYKTypa YIpaBIeHUs XapaKTepU3yeTcsl TeM, 4To... / BO
IJIaBe KaKJOTO TOJPAa3/IeCHUs] CTOUT PYKOBOIUTENb, COCPEIOTOUMBIIUN B CBOMX PYKax Bce (DYHKIIUU
YIpaBICHUS U OCYHIECTBISIIOIINNA €TUHOINYHOE PYKOBOACTBO MOJYMHEHHBIMHU €My paOOTHUKaMU / Ipea-
MoJiaraeT CHeIHalu3alii0 BHITTOTHEHUS OTACTBHBIX (DYHKIUN YIPABICHUS; ISl UX OCYIIECTBICHUS BBI-
JIEJSIOTCS OTACNbHBIC MoApa3nenaeHus (Tu00 QyHKIIMOHATBHBIE UCTIONHUTENN) / PYHKIITMOHAIBHBIE CITYXK-
OBbI IOJrOTaBIUBAIOT IAHHBIC JUJISl TMHEHHBIX PYKOBOAUTENCH B LIESIX MPUHSITHS KOMIIETCHTHBIX PEIICHUI
WIM BO3HUKAIOIIMX MPOU3BOACTBEHHBIX U YIPABICHUYECKUX 3aj7jau / CaMOCTOSTENbHBIE MOApa3AeIeHUs
MPAKTHYECKH TIOJTHOCTHIO OTBEYAIOT 32 pa3paboTKy, MPOU3BOJCTBO M COBIT OJTHOPOTHON MPOIYKITUH / 3Ta
CTPYKTypa MMeeT BO3MOKHOCTH aJIallTUPOBAThCS K U3MEHEHHUSM B OKpYXKalolllel cpesie MOoA0OHO TOMY,
KaK 9TO JIENAI0T KUBBIC OPTaHU3MBI /

13. DMIUpuvecKuii METOJT HAYyYHOTO IMO3HAHMS MPEANoaraeT... / HaOoicHIue, CpaBHEHUE, CUET,
W3MEpeHHe, aHKETHBIN OMPOC, coOeceI0BaHNe, TECTHI U Ap. / IKCIIEPUMEHT, aHATTU3 U CUHTE3, HHIYKITUS 1
JIeAyKLHs, MOJCINPOBAHNE, TUIIOTETUYECKUN, UICTOPUUYECKUMN, JIOTHYECKU MeTobl U Ap. / abcTparupo-
BaHUe, uaeanu3anus, popManusanus, aHaIu3, CHHTE3, MHAYKIUS U JTeAYKIHs, aKCHOMaTHKa, 00001eHue
U p. / TManeKTUYeCcKUii MeToJl U METOJl CHCTEMHOTO aHajiu3a /

14. DkcnepuMeHTaIbHO-TEOPETHUECKUN HAYYHOTO IO3HAHHS NpEAroyiaraeT... / HaOIoaeHHe,
CpaBHEHHME, CUET, U3MEpPEHHUE, aHKETHBII OMpoc, codeceoBaHUe, TECThl U Ap. / SKCIIEPUMEHT, aHaIHU3 U
CUHTE3, MHIYKIUS U JACIYKIUs, MOACTUPOBAHNE, THIIOTCTHUECKHA, UICTOPUUECKHIA, JIOTUYECKUN METObI
u JIp. / abcTparupoBaHue, uaeanu3anus, GopmManuzanus, aHajau3, CUHTE3, MHIYKIUSA U AeTyKIHs, aKCHO-
MaTuKa, 00001IeHe U JIp. / TUATEKTUYECKHI METOA M METOJ] CUCTEMHOTO aHanu3a /

15. TeopeTnyeckuii METOI HAYIHOTO TMO3HAHUS MPEIIOJaraeT. .. / HaOltoIcHue, CpaBHEHUE, CUET,
M3MEpeHHe, aHKETHBIN OMPOC, coOeceI0BaHNe, TECTHI U Ap. / IKCIIEPUMEHT, aHATTU3 U CHHTE3, HHIYKIUS 1
JIeAyKLHs, MOJECIMPOBAHNE, TUIIOTETUYECKUN, UICTOPUUYECKUMN, JIOTHYECKU MeToabl U Ap. / abcTparupo-
BaHUe, uaeanu3anus, popmanusanus, aHaIu3, CHHTE3, MHAYKIUS U JTeAYKIHs, aKCHOMaTHKa, 00001eHne
U 1p. / TManeKTUYeCcKUii MeToJl U METOJl CHCTEMHOTO aHaiu3a /

16. MeraTeopeTH4ecKii METOJl HAyYHOTO TIO3HAHUS Mpeanosaraer... / HabloAeHHe, CpaBHEHHUE,
CUeT, U3MEpEeHHE, aHKETHBIN OMpoc, cobeceioBaHNe, TECThl U Jp. / SKCIEPUMEHT, aHAJIU3 U CUHTE3, WH -
TYKIUS U JEAYKIUS, MOACITUPOBAHUE, TUTIOTETUICCKUI, NCTOPUICCKUI,TOTUYECKUA METOAbI U 1p. / ab-
CTparupoBaHue, ujaeanu3anus, ¢popmManuszaius, aHaan3, CUHTE3, MHIYKIUS U JETyKIHs, aKCHOMAaTUKa,
00001eHNe U p. / AMATEKTUICCKUN METOI U METO/I CUCTEMHOTO aHalu3a /

17. HkanupoBanue mpu oOpabOTKe AAHHBIX MO3BOJSIET... / OTOOpakaTh KaKHMe—IuOO CBOWCTBA
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00BEKTa UM SBJICHUS B YMCIIOBOM MHOXECTBE / YCTaHABIHMBAThH MOMAPHBIE 3aBUCUMOCTH ME-PEMEHHBIX /
YCTaHABJIMBATh M BBISIBIISITH CKPBITHIE JUISI HCCIe0BaTeNsl (DakTOphl, O OTHOIICHUIO K KOTOPBIM MEPBHY-
HbIE AMIIUPHUYECKUE TIOKA3ATENIN THUITOTETHUECKU CUUTAIOTCS IIPOU3BOAHBIMHU / KITacCU(PUIIMPOBATH 0OBEK-
TBI, KOTOPBIE OMTMCaHbI MHOTOMEPHBIM HCCIICIOBAHUEM /

18. KoppensunoHHbIl aHaW3 mpu 00pabOTKE MAaHHBIX MO3BOJISET... / OTOOpaXKaTh KaKHe—IHOO
CBOWCTBa OOBEKTA WM SBJICHHS B YACIIOBOM MHOXKECTBE / YCTaHABIIMBAThH MOMIAPHBIC 3aBUCHMOCTH TIepe -
MEHHBIX / YCTAHABJIMBAThH U BBISIBIATH CKPBITHIE JIJISl MiCCIIeA0BaTeNs (DaKTOPHI, IO OTHOIIEHUIO K KOTOPBIM
NIEPBUYHBIC IMITUPUYCCKUE TIOKA3aTEITN THITOTETHYECKN CYATAIOTCS TIPOU3BOAHBIMHE / KJIACCUPHUIIMPOBATH
00BEKTHI, KOTOPHIE ONMCAHBI MHOTOMEPHBIM UCCIIEIOBAHUEM /

19. ®akTopHBIN aHATU3y TpHU 00paOOTKE MAHHBIX MO3BOJISIET... / OTOOpa)KaTh KaKHUe—JM0O CBOWM-
CTBa 00BEKTA MJIH SIBJICHUS B YMCIOBOM MHOKECTBE / yCTAaHABIMBATh MONApHbIE 3aBUCUMOCTH IIEPEMEH -
HBIX / YCT@HABJIMBATh M BBIABIATH CKPBITHIC IS UCCIIEAOBATENS (PAKTOPHI, MO0 OTHOIICHHIO K KOTOPBIM
NEePBUYHBIC SMITUPUYECKUE TTOKA3ATEIN TUIIOTETHUECKU CUATAIOTCS TIPOU3BOAHBIMHU / KJIACCU(PHUIIUPOBATH
00BEKTHI, KOTOPHIE ONTMCAHBI MHOTOMEPHBIM UCCIIEIOBAHUEM /

20. KnactepHslif aHanu3 npu o0pabOTKe JAaHHBIX MO3BOJSET... / OTOOpakaTh KaKHe—JInOO CBOWA-
cTBa 00BEKTa WMJIH SIBJICHUS B YHCIOBOM MHOXKECTBE / yCTAaHABIMBATH TMOMApHBIC 3aBUCHMOCTH TICPEMEH -
HBIX / YCTAHABJIHMBATh W BBISBISATH CKPBITHIC AJISl MCCenoBarenist (PakTopbl, IO OTHOMIEHUIO K KOTOPHIM
MIEPBUYHBIC IMITUPUYCCKUE TIOKA3aTEeITN THITOTETHYECKN CYATAIOTCS TIPOU3BOAHBIMHE / KJIACCUPHUIIUPOBATH
00BEKTHI, KOTOPHIE ONTMCAHBI MHOTOMEPHBIM UCCIIEIOBAHUEM /

14.1.2. Tembl 0IPOCOB HA 3aHATHAX

[IpoekTrpoBaHrue Ha ypoBHE CTPYKTYpHBIX cxeM U ocHoBHble CAIIP, obGecneunBatomniye Takoe
npoektupoBanue. Kommonent Visual System Simulator (VSS) CAIIP AWR Design Environment
(AWRDE).

[TpoexTHpoBaHue Ha ypoBHE NMPUHLUMIHN-aIbHBIX cxeM U ocHoBHbIe CAIIP, obecneunBarommue Ta-
koe npoektupoBanue. Kommonent Analog Office CAIIP AWRDE

WuTterpupoBaHHble cucTeMbl MoaenupoBanus 1 n3Mepenuii (Hardware in the Loop (HIL)). IIpo-
TPAMMHO-AIIAPAaTHBIE KOMILJIEKCHI C MCIOJIb30BAHUEM CHUCTEMBbI IpuKIaaHbix nporpaMmm AWRDE +
LabVIEW u moaynbHbIX u3MepuTenbHbIxX miardopm PXI.

Kpartkuii 0630p 0CHOBHBIX BUJIOB Mozeneil anemenToB POC

Cumynsiust TMHEHHBIX Lenen

Cumyssiust HeTMHEHHBIX Tenen

[Tapamerpuueckuil U CTpYKTYpHBIH cuHTe3 anekTpudeckux 1eneid. CAIIP, obecneunBaromue Ta-
KM€ BUJbI CHHTE3A.

OOmast wuaes M NPEUMYIIECTBa PACUYETHO-dKCIIEPUMEHTAIBHOIO METoJa IMPOEKTUPOBAHUS
(Hardware in the Loop (HIL))

Hogeie BozMoxHOCTH onTuMu3anuu npoektupyembsix POC B HIL-cucremax.

14.1.3. 3auér
. I3yuenune nayunsix HanpasineHuit kadeapsl P3N
. Beibop Tem HUP (mpobnematrka u akryansHocTh HUP)
. Ananu3 metonuk nposeaenue HUP.
. CocraBnenue mianos HUP
. [locTaHoBKa 3a/1a4 ucciae10BaHUs
. AHaJIU3 OCHOBHBIX UCTOYHUKOB JINTEPATYPHI.
. Be16op 1 060cHOBaHKE METOJIOB UCCIIEIOBAHMUS
. IlloaroroBka peuenszuu no HUP
. Opopmnenue pesynpratos HHP
10. Pa3paboTka Mozeneil, METOI0B U TEXHOJIOTUI PELICHUH 3a/1a4
11. mpoBeaeHUE FIKCIEPUMEHTAIBHBIX UCCIICIOBAHUI

O 00 1 N DN B W —

14.1.4. Tembl 1a00paTOpHBIX padoT
HccnenoBanue BAMSIHYS IApaMETPOB YKBUBAJIEHTHON CXEMBI Ha PE3YJIbTaThl MOACIUPOBAHUS
HccnenoBanne HEMMHEWHBIX MIETIEH METOAOM TapMOHUYECKOTo OamaHca
HccnenoBannue MeTofioB cTpykTypHOro cuHTe3a cxem B CAIIP AWRDE
Hcnonp3zoBanue nnterpupoBanHbix cucteM AWRDE nnst pacueTHO-3KCIIepUMEHTaIbHOTO POEK-
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tupoBanus POC
Hcnonp3oBanue WHTETpUpOBaHHBIX cucteM LabVIEW s pacdeTHO-3KCnEpHMEHTaIbHOTO
npoektuposanus POC

14.2. TpeOoBaHMS K OLIEHOYHBIM MATEepHAJIaM /JIsl JINI C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310POBbSI 1 HHBAJIH/I0B
st mui ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI M1 MHBAJIHMJIOB MPEAYCMOTPEHBI JOTMOIHU -
TEJIbHBIC OLICHOYHBIE MaTepUaJIbl, IEPEYCHh KOTOPBIX YKa3aH B Tabmule 14.
Tabmuua 14 — JlomoMHUTENBHBIE MaTepHallbl OIICHUBAHUS ISl JIUIl C OTPAHUYCHHBIMH BO3MOXXHOCTSIMU
3JI0pPOBbsI 1 HHBAJIHJIOB

Kareropuu Bubl TONIOTHUTETBHBIX OLIEHOYHBIX ®opMbI KOHTPOIISL M OLICHKH
oOyJaronuxcs MaTepuaioB pe3ynbTaToB 00y4eHHUs

TecTsl, MUCEMEHHBIE CAMOCTOSITEIIbHBIC
paboTHI, BOIIPOCH! K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI

C napyumeHusMu
ciryxa

[Tpeumy1eCTBEHHO MUCHMEHHAS
poBepKa

C mapymenusasmu | CobeceoBaHme 1Mo BOIpocaMm K 3aueTy, | [IpenmyinecTBeHHO yCTHas MTPOBEpKa

3peHus OIIPOC 10 TEPMUHAM (MHOUBUYaJIbHO)
C napyumeHusMu Pemenne qucTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIE Pa0OThI, MUCbMEHHbIE | [IpenMylecTBeHHO AMCTaHIMOHHBIMU
JBUTATEJIBHOTO CaMOCTOsITENIbHbIE PaOOTHI, BONPOCHI K METOJAMHU
anmapara 3a4eTy
C orpanunuenussMu 1o | TecTsl, TUCbMEHHBIE CAMOCTOSITENILHBIE [IpenmyiiecTBEHHO NPOBEPKa
00IIEeMeTUITTHCKIM paboThI, BOIIPOCHI K 3a4ETY, METOJAMH UCXOJISl U3 COCTOSTHUS
MOKA3aHUAM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI | 00YYaroLIerocss HA MOMEHT IPOBEPKU

14.3. MeToauueckue peKoMeHAAIMH M0 OLeHOYHBIM MaTepHAaJIaM JIsl JUI ¢ OTPAHUYEHHbIMHU
BO3MOKHOCTSIMU 3/10POBbsI 1 HHBAJIN/I0B

Jis aMil ¢ OrpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBbS M MHBAJIUIOB HPEAyCMAaTPUBACTCS J10-
cTymnHas ¢popMa NpeaoCTaBIeHUS 3aJaHUI OIIEHOYHBIX CPEJICTB, @ UMEHHO:

- B IleyaTtHo# (opme;

- B IIeYaTHO! (hopMe ¢ YBEITHUEHHBIM HIPUPTOM;

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 3a/1aHUs BCIYX;

- IIPEJOCTABIICHUE 3a/1aHUs C UCIIOJIb30BAaHUEM CYPIONEPEBOA.

Jlunam ¢ OrpaHWYeHHBIMH BO3MOXKHOCTSIMU 3/I0POBbSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
HOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. I TakKUX 00y4aromuxcs MpeycMaTpiuBaeTcs JOCTYII -
Hast popMa MpeIoCTaBICHHS OTBETOB Ha 3a/IaHUs, @ IMEHHO:

- MUCbMEHHO Ha Oymare;

- HaOOp OTBETOB HAa KOMIIBIOTEPE;

- Ha0Op OTBETOB C UCIOJIb30BAHUEM YCIIYT ACCUCTEHTA;

- IIPE/ICTaBJICHNE OTBETOB YCTHO.

[Tponienypa ornieHHBaHUs pe3yIbTaTOB OOYYEHMS JIMIl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
Bbsl M1 MHBAIHJIOB IO JUCHIHUIUIMHE MPEITyCMaTPUBACT MPEIOCTaBIeHne HHpopManuy B popMax, aJaarnTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 370POBbS U BOCIPUATHS HH(POpMALIUK:

JL1s1 JIMI ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOIO IOKYMEHTA;

- B [le4aTHOU (hopMe yBETNYEHHBIM HIPUPTOM.

JList i1 ¢ HAapYLIeHUusIMH cJIyXa:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (popme.

J1s1 1ML ¢ HapyIIeHUsIMM ONIOPHO-ABUTaTeJIbHOI0 annapara:

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;
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- B Ie4aTHOU hopme.
HpI/I HeO6XOI[I/IMOCTI/I JJIg JIAL € OTrpaHUYCHHBIMUA BO3MOKHOCTAMMU 34J0POBbA U UHBAJIMJ0B IIPOIC-
Jypa OLICHUBAHHS PE3Y/IbTATOB O0YUCHHUSI MOXKET IIPOBOIUTHCS B HECKOJIBKO ITAIOB.
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