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2 |I[IpakTrueckue 3aHATHS 2 6 8 4acoB
3 | JlaGopaTopHbie pabOTHI 0 12 12 4acoB
4 | Bcero ayaqMTOpHBIX 3aHITUI 10 18 28 4acoB
5 | CamocTtosiTensHas pabora 98 86 184 4acoB
6 | Bcero (6e3 ax3ameHa) 108 104 212 4acoB
7 |IloaroroBka W caada 3adeTa 0 4 4 JacoB
8 | OOmmas TpyI0eMKOCTb 108 108 216 9acoB
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CornacoBaHa Ha noptane Ne 37793




PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(t)ﬁ;[pbl
nporokot Ne 15 or « 28 » 6 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
toBkH (cnermanbHocTH) 11.03.01 Pagnorexnuka, yreepxkaeanoro 06.03.2015 roma, paccMoTpeHa u of0-

OpeHa Ha 3acenanuu kapeapsl TOP « _ » 20 rona, mpotokon No
PazpaboTunk:
ITpodeccop kad. TOP A. B. IlyroBkun

3aBenyromuii odecrieunBaroien kag.
TOP A. A. T'enbuiep

Pabouast mporpaMMa TUCIUIIIMHBI COTJIacOBaHa ¢ (paKkyJIbTETOM U BBITyCKarolel kadenpoii:

Hexan 3uB® H. B. Ocumor
3aBenyromnuii BeITycKaroten kag.

TOP A. A. Tenbuep
OKCIEPTHI:

Crapumii npenojaBarens Kagenpbl
PaZMOdIIEKTPOHUKH U CUCTEM CBSI3U

(PCO) 10. B. 3enenenkas
JlouieHT Kadeappl TeIeKOMMYHHUKA-
i 1 ocHOB paguotexHuku (TOP) C. U. boromosnoB
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
[{enbto n3yyeHus: JUCHUILIMHBL " ABTOMaTU3UPOBAHHOE MPOEKTUPOBAHNE KOMIOHEHTOB MH(POKOM-
MyHHKaIMOHHBIX cucteM (I'TIO-4)" B pamkax rpymnmoBOro MpOeKTHOTO OOY4eHHUs SIBANISECTCS MpaKTUYe-
CKOE€ 3aKpeIuIeHUE 3HAHUI U HABBIKOB ITPOEKTHOW, HAYYHO-UCCIEA0BATEILCKON U OpraHU3allMOHHON Jesl -
TEIHHOCTU B paMKax MpodeCCHOHANBHBIX 33a]a4 M0 HAPaBICHUIO TOATOTOBKU 00yYarOIIeToCs.

1.2. 3agaun IMCHMIIINHBI
— Pa3paboTka anropuTMOB U CTPYKTYPHBIX CXeM HH()OKOMMYHUKAIMOHHHBIX CHCTEM.ABTOMa-
TU3UPOBAHHOE MPOCKTUPOBAHHE KOMIIOHEHTOB WH()OKOMMYHUKAITMOHHBIX CHUCTEM (JIaTYUKH, MHKPO-
KOHTPOJUIEPHI U T.I1.).

2. MecTto mucuuniuHbl B ctpykrype OIIOII
JucuumuinHa « ABTOMAaTU3UPOBAaHHOE MPOEKTUPOBAHME KOMIOHEHTOB MH(POKOMMYHHUKAIIMOHHBIX
cuctem (I'TIO-4)» (b1.B./IB.4.3) otHOCHTCA K 00Ky 1 (BapuaTuBHast 4acTh).
[TpenmecTByOIMKUMHU JUCUUIUIMHAMY, (POPMUPYIOIIMMHI HayajdbHbIE 3HAHUS, sBIstOTCS: [IpoekTu-
pOBaHME CPEJICTB Tiepeaun, npuema u 0opadotku curnainos (I'TI0-2).
[Tocnenyromumy IMCUUIIIMHAMY ABIAOTCS: [IpenaumiomMnas npakTuka.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

[Tponiecc n3yueHus: AMCUUILIMHBI HAMpaBjieH Ha (JOPMUPOBAHUE CICAYIOMINX KOMIIETCHIINH:

— TIK-6 roTOBHOCTBIO BBINOJHATH PacueT U MPOECKTHUPOBAHUE JETaJICH, Y3JI0B U yCTPONCTB pa-
JTUOTEXHUYECKUX CHCTEM B COOTBETCTBHH C TEXHHUYECKUM 3aJaHUEM C MCIIOJIB30BAHHEM CPEJICTB aBTOMA-
TU3alUU TPOECKTUPOBAHNS;

B pe3ynbraTe u3ydeHus JUCIUIUIMHBI 00Yy4aOIUICs TOJKEH:

— 3HATh LETU U 33]]a4d TPYMIOBOTO MPOSKTHOTO 00YYEHUS: OCHOBBI MTPOEKTHOM AEATEeIbHOCTH;
WHIUBUIyalIbHBIC 3a1a4n B pamkax ['TIO.

— yMmeTh paboTaTh B COCTaBE MPOEKTHOM TPYIIILI IPU peaTH3ali IPOEKTOB; MPAKTUYECKH HC-
MOJIb30BaTh 3HAHMSI U HABBIKK B paMKax Mpo¢eCCHOHATBLHOM e TENbHOCTH.

—  BJajeTh NMpodeCCHOHATLHBIMI HAaBBIKAMH PENICHUS WHIWBHUIYAIBHBIX 3a71a4 MPHU BITIOJIHE-
HUU MIPOEKTA.

4. O6beM IMCUMIJIMHBI M BUABI Y4e0HOI padoThI
OO01ast TpyI0€eMKOCTb JUCLHUILUINHBI COCTaBIsIET 6.0 3aUeTHBIX €IMHMIIBI U IIPECTaBIeHa B Ta0IH -

%Zgﬁilﬁa 4.1 — TpynoeMKOCTh JUCUUILIMHBI

Bupl yueOHOI TSI TEIIBHOCTH Bcero yacos CemecTpsl

9 cemecTp 10 cemectp

AymutopHsble 3aHATHS (BCETO) 28 10 18
Jlexknun 8 8 0
[IpakTrueckue 3aHATHS 8 2 6
JlaGoparopHbie pabOThI 12 0 12
CamocrosiTenpHas paboTa (Bcero) 184 98 86
BoinonHeHue pacueTHbIX padboT 22 0 22
OdopmiteHre 0TYETOB 10 JIA0OPATOPHBIM 24 0 24
pabotam
[IpopaboTKa JEKIIMOHHOTO MaTepuaa 58 48 10
CamocTosTenpHOe H3ydyeHne TeM (BOIpOCOB) 50 50
TEOPETUUECKON YacTH Kypca
[ToaroroBka K NpakTUYECKUM 3aHATHUSM, 10 0 10
CeMHUHapam
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[ToaroroBka 1 HaMMCaHKWE OTYETA MO MPAKTUKE 10 0 10
[IpencraBienue oTueTa Mo NPAKTUKE K 3allUTE 10 0 10
Bcero (0e3 ax3aMeHa) 212 108 104
IToaroroBka u cpada 3adera 4 0 4
OO6miast Tpy1I0€MKOCTb, 4 216 108 108
3auetHble EauHunml 6.0

5. ConepsxaHue TUCHUTLINHBI

5.1. Pa3znesnl JuCHUIIMHELI 1 BUALI 3aHATHI
Paznensl AMCHUITITNHBI U BUABI 3aHATUI PUBEICHBI B Tabmwmie 5.1.
Tabmuna 5.1 — Pa3gensl AUCHUIUIMHEL U BUIBI 3aHATUH

fan (@]
= - o 2 g 3 E
: o o S O = 5
> 8 98 g3 25
Ha3Banus paznenoB AUCHUTIIMHBI i ® a, a o 2 & %
= 5 = s s 0 ==
e, < < S e =
= = ) M8 g8
9 cemectp
1 Onpenenenue uenen U 3ajad dTamna 2 0 0 23 25 I1IK-6
IIPOEKTa
2 Pa3zpabotka (akTyanu3aius) TeXHUYe- 3 0 0 25 28 |IIK-6
CKOI'O 3aJJaHMs 3Tara IpoeKTa
3 ITocTaHOBKAa MHAMBUIYaIbHBIX 3a/1a4 B 3 2 0 50 55 [1K-6
paMKax BBIIIOJTHEHUS 3Tara MpoeKTa
Hroro 3a cemectp 8 2 0 98 108
10 cemectp
4 BrinosiHEHUE UHIMBUTyaJbHBIX 3a7a4 B 0 6 12 66 84 |IIK-6
paMKax 3Tara mpoeKTa
5 CocraBnenue oTueTa 0 0 0 10 10 |IIK-6
6 3arurTa oOTUETa O BBIIIOJIHEHUH dTAlla 0 0 0 10 10 I1IK-6
IIpOEeKTa
Hroro 3a cemectp 0 6 12 86 104
Hroro 8 8 12 184 212
5.2. Conep:kanue pa3iejioB IMCUUILIMHBI (110 JIEKIUIM)
ConepxaHue pa3aenoB JTUCHUIUIMH (110 JIEKIUSAM) IPUBEACHO B Tabuie 5.2.
Tabmura 5.2 — Coneprkanue pa3faesoB JUCHUIUIAH (IO JICKIHSIM)
3 z S
3 =
Z 2 5
Ha3Banus pasnenos ConepxaHue pa3esoB JUCHUIUIUHEI (TI0 JIEKLIUAM) zF &5
o E
59 2 3
e e g
= o
9 cemecTp
1 Onpenenenue neneit 1 | OCHOBHBIE OHATHS U ONIpeesIeHUs] UH(OKOMMYHHK- 2 [IK-6
3aJ1a4 ATarna MpoeKTa IIUOHHBIX CUCTEM
Hroro 2
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2 Pa3paboTtka JlaT4uku 1 TepMUHAJIBHbBIEC YCTPOIICTBA 3 I1K-6
(axTyanusanus) (MUKpO(]OHBI,BUICOKAMEPHI, TaTYUKU TEMIIEPATYPHI,
TEXHUYECKOTO 3aJ]aHusl | BIAXXHOCTHU,ABMKEHUS U T.11.). PacyeT u mpoektuposa-
JTana npoexTa HHUE.
Hroro 3
3 IloctanoBKa Pa3paboTka u uccnegoBanue aropurMa QyHKIIMOHHU- 3 [1IK-6
WH/IMBUYAIbHBIX 33/1a4 B | POBaHUS alMapaTHO-TPOrPAMMHBIX CPEACTB MOJCH-
paMKax BBITTOJIHEHUS cTeMbI "KIIMMaT-KOHTpoJIb". Pa3paboTka u rccienona-
JTana MnpoeKTa Hue paauomosiemMoB Wi-Fi. Pazpabotka u uccnenona-
nue YCIIJl na 6a3e mukpokontposuiepos STM, Mu-
JaHp.
Hroro 3
Hroro 3a cemectp 8
Hroro 8

5.3. Paznenbl AUCHUILNIMHBI U MEKIUCIMIUIMHAPHbIE CBSI3H ¢ 00ecneYnBAKIIMMH (TpeabIy IuMH)
U obecneynBaeMbIMU (NOCJAEAYIONIUMHE) JUCHUNIIMHAMHA
Paznenbl qUCHUIIMHBL U MEXIUCIUIUIMHAPHBIE CBSI3M C 00€CTIeYMBAIOIIUMHU (TIPEAbIAYIIUMU) U
obecreunBaeMbIMH (ITOCIETYIOMUMUI ) TUCIUTUTHHAMH MTPEICTAaBICHBI B Tabmie 5.3.
Tabmua 5.3 — Pa3aenbl AMCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

No pa3nenoB qaHHON TUCIMIUIAHBL, I KOTOPBIX HEOOXOIUMO
HayMeHOBaHHE TUCIUTLIAH M3y4eHHe 00eCIIeUNBAIOIINX U 00ECIIEYNBAEMBIX TUCITUTIINH

1 2 3 4 5 6

[IpenmecTByronme qUCUUILIHHBI

1 IIpoekTupoBaHue CPEICTB NIEpEaaUH,
npuema u o0padotku curxanos (I'TIO- + + +
2)

[Tocaenyromye TUCITUTITUHBI

1 IlpenaumnuioMHas npakTuka + + +

5.4. CooTBeTCcTBHE KOMIIETEeHUM I, opMHUPYyeMbIX NP M3YYEeHUH TUCHUILIUHBI, 1 BUI0B 3aHATHI
CootBercTBHE KOMIETEHLUH, (HOPMUPYEMBIX MpPHU H3YyYEHUM AMCLUUIUIMHBI, W BHUJIOB 3aHATUN
npezcTaBiIeHo B Tabmuie 5.4.
Tabmuma 5.4 — CoOTBETCTBHUE KOMITETCHIINMA, (POPMUPYEMBIX MTPU W3YYCHUU NTHUCHIUILIAHBI, U BUIOB 3aHS -

TN
§ Bunnl zanstuit
= = -
=) o
% y S 8 8 DopMbI KOHTPOJIS
= & ;
o
2 = g g z
o = = @)
I1K-6 + + + + KontponrHnas pabora, Ot-
yet no I'TIO, OTyer no na-
OoparopHoii pabote, Tect
6. IuTepakTUBHBIE MeTOABI M (POPMBI OPraHU3ANMNYU 00yUEHUS
He npenycmotrpeno PVYII.

7. JIabopaTopHblie padoThI
HaumenoBanue nabopaTtopHbIX padoT npuBeneHo B Tabmure 7.1.
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Tabmuua 7.1 — HaumeHoBaHue 1a00paTOpHBIX padboT

o L=
= 2 =
3 =
Z > 5
HasBanus paznenos HaumeHnoBaHnue 1a00paTopHBIX padoT zF &5
5 2 E
> Sz
e 9 2
= Sl
10 cemectp
4 BeImosHeHNe Uccnenoanne nHTEp(EICOB M MPOTOKOIOB AOOHEHT- 2 [TK-6
WHIMBUYAIbHBIX 33/1a4 B | CKUX YCTPOMCTB.
paMkax STaiia poekTa HccnenoBanre MUKPOKOHTPOJIEPOB.
[IporpamMMupoBaHre MUKPOKOHTPOJIJIEPOB
Uccnenosanue cucrteMsl css3u ¢ UKM
Hroro 12
Hroro 3a cemectp 12
Hroro 12
8. IIpakTuyeckue 3aHATUSA (CEMUHAPDI)
HanmMeHoBaHue NpakTHYECKUX 3aHATUH (CEeMMHApOB) NpUBeaeHO B Tabmuie 8.1.
Tabmuma 8.1 — HamMeHoBaHME MPAKTUYECKUX 3aHSATHIA (CEMUHAPOB)
3 z S
3 =
Z 2 5
Ha3zBanus pazznenos HaumeHoBaHne IPaKTUYECKHUX 3aHATHH (CEMUHApOB) | = & &5
- : g
> o =
e e g
= o
9 cemecTp
3 IlocranoBKa JlaTuuKHU ¥ TepMUHAIIbHBIE YCTPOMCTBA 2 [IK-6
WH/IWBUIYAIBHBIX 33124 B | (MUKPO(OHBI,BHICOKAMEPHI, JaTYUKH TEMIIEPATYPHI,
paMKax BBIIOJIHEHUS BJIA)KHOCTH,IBWXKEHHUS U T.11.). Pacuer u npoekTuposa-
JTana npoexTa HUE.
Hroro 2
Hroro 3a cemectp
10 cemectp
4 BpinosnHeHue VYerpoiictBa c6opa nHpopmauu. MUKPOKOHTPOJLIE- 2 [IK-6

WHAUBUAYAJIbHBIX 3a1a4 B
paMKax STalia IpocKTa

PBI U MYJIBTUIUIEKCOPBI. Pacder u mpoeKTupoBaHue.

[IporpaMMupoBaHre MUKPOKOHTPOJIIIEPOB.

[IpoekTupoBaHue PJIEMEHTOB U Y3JIOB CETEH pagnuoa0-
cTyIa.

Hroro

Hroro 3a cemectp

Hroro

Bunsl camocTosiTenbHOM paboThI, TPYAOEMKOCTh U (hOpMUpPYEMbIe KOMIIETCHIIUU MTPEICTABICHEI B

Tabymite 9.1.

9. CamocrosiTesibHasi padoTa
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Tabmuma 9.1 — Busiel caMOCTOSTENBHON padOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETCHIIUU

3 @]
2 z E
2 5 =
Bunnr camocTosTeLHON & > 0O
HasBanus pasnenos = = @OpMBI KOHTPOJIA
6 ] = O
paboThI B s 2
=3 ez
a e g
= S}
9 cemecTtp
1 Onpenenenne neneri 1 | [IpopaboTka JTEKIIMOHHOTO 23 |TIK-6 Tect
3a/1a4 3Tarna MpoeKTa Marepuaia
Hroro 23
2 Pazpabotka CamocTosTenbHOE U3yye- 25 |IIK-6 Tect
(axTyanuzarmsi) HUE TeM (BOMPOCOB) Teope-
TEXHUYECKOTO 3a/IaHUs TUYECKON YacTH Kypca
JTana npoexTa Wroro 15
3 [TocTaHoBKa CamocrosiTenbHOE U3y4e- 25 |IIK-6 Tect
WHJIUBUIyaJIbHBIX 33]1a4 B | HUE T€M (BOIPOCOB) TEOpE-
paMKax BBITTOJTHEHUS TUYECKOM 4acTu Kypca
JTalia pockTa IIpopaboTka JIEeKIIHOHHOTO 25
MaTepuaita
Hroro 50
Hroro 3a cemectp 98
10 cemectp
4 BeinonHeHue [ToaroroBka k mpakTuue- 10 |TIK-6 Otuer no 1aboparopHOH
WHJIVUBHUIYAIBHBIX 33]1a4 B | CKUM 3aHSTHIM, CEMUHA- pabote, Tect
paMKax 3Tana npoeKTa pam
[IpopaboTka TeKIHOHHOTO 10
MaTepuana
OdopmiteHre 0TIETOB TIO 24
JabopaToOpHBIM paboTam
Brinonsenue pacyeTHsIX 22
pabort
Hroro 66
5 CocTaBleHHE OTUETA IloaroToBka u HanucaHue 10 |IIK-6 Tect
oTYeTa MO MPAKTHKE
Hroro 10
6 3amuTa oT4eTa o [IpencraBnenue oT4yera mno 10 |IIK-6 Otuet nio I'TIO, Tect
BBITIOJIHEHUH 3Tana MPaKTUKE K 3alIUTe
TpoeKTa Hroro 10
HWroro 3a cemectp 86
[ToaroroBka u cinaya 3auera 4 JuddepennmpoBaHHBIHI
3a4ueT
Uroro 188
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10. KypcoBoii npoekrt / kypcoBasi padota
He npenycmotrpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBAeMOCTH 00y4aroumuxcst
PeittuHroBas cucrema He UCHIOIB3YETCA.

12. YueOHO-MeTOAM4YecKOe M HHGOPMALMOHHOE o0ecrieyeHre JUCHMIITIHHbI

12.1. OcHoBHas JuTEpaTypa
1. OcHOBBI TIOCTPOEHUS WH(POKOMMYHHUKAITMOHHBIX CHUCTEM M ceTel [DJeKTpOoHHBIH pecypc]:
Yuebnoe mocobme / IlyroBkmm A. B. - 2016. 156 c¢. - Pexum pocryna:
https://edu.tusur.ru/publications/6061 (nata ob6pamenus: 11.07.2018).
2. IlyroBkun A.B. «Cuctembl U ceTH Mepefadyu TUCKPETHBIX COOOIIeHHi», yuebd. mocooue /
Tomck, U3n-Bo TYCVYP, 2007 1., — 212 c. (Hanuuue B 6udmmoteke TYCYP - 186 3k3.)

12.2. lonoiHuTEIbHAS JIUTEpaTypa
1. TenekoMMyHHKAIMOHHBIC CHCTEMBI [DJIEKTpOHHBIN pecypc]: YuebHoe mocooue / [TyroBkuH
A. B. - 2007. 202 c. - Pexum noctymna: https://edu.tusur.ru/publications/1265 (mata oOpamieHus:
11.07.2018).

12.3. YueOHO-MeTOAHYECKHE ITOCOOUS

12.3.1. O0s3aTe/ibHbIE Y4eOHO-METOAMYeCKHEe MOCOOUs

1. Merogudeckoe mocobOue Mo MPOrPaMMHPOBAHHIO MUKPOKOHTPOJUIEPOB [DIIEKTPOHHBIN pe-
cypc]: YuebHo-meToauueckoe nocodue / Mykames A. M., Ilyroskun A. B., I'ybapesa P. B., Copokuna E.
C., boiiuenko A. B. - 2015. 45 c. (pexoMeHI0BaHO MJisi TPAKTUYECKOM, JTAOOPATOPHON M CAaMOCTOSTEIh-
HOM paboTsl) - Pexxum noctyna: https://edu.tusur.ru/publications/5896 (mata obpamenus: 11.07.2018).

2. Meroauueckoe nmocodue no nporpaMmmMupoBaHuio MUKpokoHTposiepoB AO «IIKK Munanap»
[OnexTpoHHBIN pecypc]: YueOHo-MeTonnueckoe nocobue / [Iyroskun A. B., Kyan U. A., Axmeros H. K.,
Bboiiuenko A. B. - 2016. 70 c. (peKOMEHIOBAHO ISl PAKTUICCKON, JTAOOPATOPHON U CaMOCTOSTCIIEHOM
paboTsl) - Pexxum noctyna: https://edu.tusur.ru/publications/6550 (mata obpamenus: 11.07.2018).

12.3.2. YuyeOHO-MeTOAMYECKHE OCOOUS ISl JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTSIMU 310POBbS U
HHBAJINI0B

Y4eOHO-METOIMYECKUE MaTepUaIbl IJIsi CAMOCTOSTEIFHOM M ayTUTOPHON pabOThl 00YJarOITUXCS
U3 YHCIia JIUI ¢ OTPAHMYECHHBIMA BO3MOYKHOCTSIMU 3JIOPOBBSI U WHBAIHJIOB MPEAOCTABISAIOTCS B PopMax,
aJJaNTUPOBAHHBIX K OTPAaHUYCHHAM UX 37I0POBBS U BOCIIPHUATHUS HH(DOPMAITHH.

Jliis1 I ¢ HApylIeHUSIMU 3PeHust:

- B (hopMe FIIEKTPOHHOTO JIOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPHUPTOM.

JlJis1 JIUI ¢ HAPYIIEHUSIMHU CJIyXa:

- B (hopMe DIIEKTPOHHOTO IOKYMEHTA;

- B Ie4yaTHoOU hopme.

Jlais1 NI ¢ HAPYIIeHUSIMU OTIOPHO-ABUIaTeIbLHOTO aNnapara:

- B (hopMe AIIEKTPOHHOTO TIOKYMEHTA;

- B Ie"yaTHOU hopme.

12.4. TIpodeccuonaibHbIe 0a3bl JaHHBIX H MH(GOPMALIMOHHBIE CIIPABOYHBbIE CHCTEMbI

1. Ilpu u3ydeHHMH IUCHMIUIMHBI pPEeKOMEHAyeTcs oOpamiarbcsi K 0a3aM JaHHBIX, MH(OpMaIu-
OHHO-CIIPaBOYHBIM ¥  IIOMCKOBBIM cUCTeMaM, K KotopbiM y TYCVYPa oTkpeIT Jocrtym:
https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTtepuajibHO-TEXHUYECKOE o0ecnedyeHue TUCIUIINHBI U TPpedyeMoe MporpaMMHoe
o0ecneueHnune

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IPOrPAMMHOMY 0O0ecriedeHnIo
AUCHUIJIMHBI

13.1.1. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHoOe o0ecnevyeHne ISl JIEKIIMOHHbBIX 3aHATHH
Jliis mpoBeieHysl 3aHATUH JIEKLIMOHHOTO THIA, TPYIIOBBIX U MHAUBUAYAIbHBIX KOHCYIbTALUMH, TE-
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KYIIIETO KOHTPOJISI U MIPOMEKYTOYHOU aTTECTAIlMU UCIIONB3YeTCs yueOHas ayTuTOPHUS ¢ KOJTMYECTBOM TIO-
CaJIouHBIX MeCT He MeHee 22-24, 000pyaoBaHHAs TOCKOM M CTaHAApTHOM ydeOHO# mebenbro. Mmerores
JEMOHCTpAIOHHOE 000pyI0BaHNE U YIeOHO-HATTISAHBIE TOCOOUS, 00eCIeYNBAOIINE TEMAaTHUECKHIE HI-
JFOCTPAIIMH 1O JICKIIMOHHBIM pa3/ieiaM JUCIUTUIAHBL.

13.1.2. MaTepuaJbHO-TEXHHUYECKOE H IPOrPaMMHOe o0ecnedyeHne VI NPAKTHYEeCKUX 3aHATHI
Jla6opatopust I'TIO CKb «Casizp-TM»
yueOHasi ayJUTOpHs I IPOBEICHUS 3aHATUH 1TaOOPaTOPHOTO THIA
634034, Tomckas obnacts, . Tomck, Bepmmnuna ynuima, 1. 47, 313 ayn.
Onucanue uMeroierocs 000pya0BaHuUs:
- YyeOHas ycTaHOBKa (5 ChEMHBIX OJIOKOB);
- YyeOHas ycTaHoBKa (4 mrt.);
- Ocmwmorpad C1-73;
- Ocunorpad C1-96;
- Ocuumnorpag OCY-10A (3 wr.);
- I'eneparop '3-53 (2 wit.);
- Hactoromep U3-33;
- Boastmerp B3-38;
- 5 pabounx cranuuii Ha 6a3e mpoieccopoB Core 2 Duo;
- OTnaiouHblil KOMILIEKT u1d MUKpokoHTposuiepa « MUJIAH/IP 1986BE92VY» (4 mit.);
- Kommnekr cneuunanuznpoBaHHol yueOHOI mebenu;
- Pabouee mecTo mpermnoaBares.
[IporpamMmMHoOe obecrieueHue:
— Adobe Acrobat Reader
— Mathworks Matlab
— Microsoft Windows (Imagine)
— Mozilla Firefox
— PTC Mathcadl3, 14

13.1.3. MaTepua/ibHO-TeXHUYECKOE M IPOrPaMMHoe odecriedyeHne JJIs J1a0opaToOpHbIX padoT
Jlaboparopus I'TIO CKb «CBsi3b-TM»
ydeOHast ayuTOPHS IS IPOBEICHUS 3aHATHH JTAOOPaTOPHOTO THIIA
634034, Tomckas o6macts, T. Tomck, Bepmnnuna ynuna, a. 47, 313 ayn.
Onucanue UMeroIerocs 000pyI0BaHUs:
- YyeOHas ycTaHOBKA (5 ChEMHBIX OJIOKOB);
- YyeOHas ycTaHoBKa (4 mrt.);
- Ocumnorpad C1-73;
- Ocmwmorpad C1-96;
- Ocuumnorpag OCY-10A (3 wr.);
- I'enepatop 1'3-53 (2 mit.);
- Yacroromep U3-33;
- BonstmeTp B3-38;
- 5 pabounx ctanmwmii Ha 6a3e mpoueccopoB Core 2 Duo;
- OnagouHblit KOMIUIEKT JUIsl MUKpoKoHTposuiepa « MUJIAH/IP 1986BE92Y» (4 mit.);
- Kommuiekt cnienmanu3upoBanHoi yueOHoON MeOenu;
- Pabouee mecto npenoaBares.
[TporpammHoe obecrieueHue:
— Adobe Acrobat Reader
— Mathworks Matlab
— Microsoft Windows (Imagine)
— Mozilla Firefox
— PTC Mathcadl13, 14
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13.1.4. MaTrepuaJibHO-TEXHHYECKOE H MPOrPaMMHoOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON padoThl
Jlnst caMoCTOSATEIbHOM PabOThl MCTONB3YIOTCS y4E€OHBIE ayIUTOPUU (KOMITBIOTEPHBIE KIIAcChl),
PaCIOJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, T. Tomck, yi. Kpacnoapmeiickas, a. 146, 201 ayn.;
- 634034, Tomckast o6macTh, r. ToMck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepmmanna ynuima, 1. 74, 207 aya.

CocTtaB 060pyI0OBaHMS:

- yueOHast MmeOerb;

- koMnbroTepsl ki1acca He Huke [IDBM INTEL Celeron D336 2.8 T11. - 5 wiT.;

- KOMIBIOTEPHI MOIKIIOYEHB! K ceTH «/HTepHeT» M 00ecneynBaloT OCTYI B AJICKTPOHHYIO WH-
(opMarnoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHb MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuaibHoO-TeXHHYecKoe o0ecnieueHre TUCHMIIJIMHBI VIS JIMI[ C OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

OcBoeHUE NUCHMIUIMHBI JUIIAMH C OTPaHUYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbSI U WHBAIUIAMHU
OCYILECTBIISIETCS C UCIIOIb30BAHUEM CPEICTB 00ydeHHs OOIIEro U CHEeUaIbHOI0 Ha3HAUYeHUS.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUAMH CJIyXa MPeyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOLLEH anmapaTypbl, MyJbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUYECKUX CPEACTB IIpUeMa/nepena-
4yi y4yeOHOM nH(pOPMALIUU B TOCTYIHBIX (PopMax, MOOMIIBHOM CUCTEMBI MTPETIOaBaHus Il 00YJatOLTHXCSI
C MHBAJIUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOHN CHCTEMBbl. YueOHas aynuTOpHus, B KOTOPOH 3aHUMAIOTCS
oOydarolnyecs: ¢ HapylIEeHHEM CllyXa, 000pYy/I0BaHA KOMITBIOTEPHOW TEXHHMKOM, ayAMOTEXHUKOH, BUIEO-
TEXHUKOMU, AJICKTPOHHOM JTOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYUYAIOLIMMUCS ¢ HAPYLIEHUSIMU 3PEHUSAMM IIPETYCMOTPEHO HUCIIOJIb30BAaHUE B
JEKIIMOHHBIX U YYEOHBIX ayAUTOPHUAX BO3MOKHOCTH IPOCMOTPA YAAIEHHBIX 0OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WJIM CJIaiijia Ha SKpaHe) P MOMOIIH BUACOYBEIUIUTEICH A1 KOM(POPTHOTO POCMOTPA.

[Tpu 3aHATHAX ¢ O0YYalOUIMMHCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPATA HCIIOJIb-
3YIOTCS aJbTEPHATUBHBIC YCTPOHCTBA BBO/IA HH(OPMAIIMHK U IPYTHE TEXHUUECKUE CPENICTBA ITpHeMa/nepe-
Jau yuyeOHOM MHpOpMaluu B JOCTYIHBIX (opMax, MOOMIIBHOM CHCTEMbl OOy4eHUs [UIs JIOAEH ¢ UHBaA-
JIMTHOCTBIO.

14. OueHouyHble MaTepUAJIbI U MeTOAMYECKHEe PeKOMEHIAIUH 110 OPraHU3aluu U3yYeHHUsI
AUCHUTLTHHBI

14.1. Conepmalme OLCHOYHBIX MATCPHAJIOB U METOANIECCKUEC PECKOMECHAAIIUH
I[J'ISI OLICHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I H YPOBHA OCBOCHHA 3aKPCIIJICHHBIX 3a ﬂHCHHHHHHOﬁ
KOMITC TEHITHUM HCIOJIB3YIOTCA OLCHOYHBIC MaTCpHUajibl B COCTABE!

14.1.1. TecToBbIE 3aaHUA
1.Be1GepuTe O6ecrpoBOHYIO TEIEKOMMYHUKAITHOHHYIO TEXHOJIOTHIO
1)PDH
2)SDH
3)Wi-Fi
4)RS -232

2. TexHonorus pagnuoaocCTyIa 3To:

1)RF- 433
2)RS-485
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3)Ethernet
4) PDH

3.HazoBuUTE TEXHOJOTHIO PAIUOAOCTYIIA
1)Fast Ethernet

2)Gigabit Ethernet

3) SDH

4) Bluetooth

4. JInamazon uzmepenus tremrepatypsl -30 Co +30 Co paspemaromas crmocoOHOCTh TEPMOJATINKA
0,5 rpagyca. Haiitu pasmep nH(pOpMaIMOHHOTO MakeTa.

1)6 6ut

2)7 our

3)8 our

4)9 our

5.I1onoca npomyckanust kanana cBsizu 1 MI'n. OtHomenue curnan/mym 10. Haiitu mponyckHyro
CHOCOOHOCTb.

1)1 Mowut/cex

2)5 Mowut/cek

3)10 Mowut/cex

4)20 MowuT/cek

6.00s13aTebHBIC 2JIEMEHTHI ABTOMATH3UPOBAHHOM CHUCTEMBI
1) natunku

2)Taitmepsl

3)HaKOMUTEHN

4)MHTETPATOPHI

7. Kako# aneMeHT HeoOXO0IM JIJIsi aBTOMAaTH3UPOBAHHON CUCTEMBI
1)6ydep

2)ycTpoicTBO cOOpa U mepeaadn JaHHBIX

3)perenepaTtop

4)KOMMYTaTOp TTAaKETOB

8. Kakue TemneparypHpie JaTYUKH UMEIOT ITUGPOBOM BBIXOJ]
1) TepMoconpoTHBIEHUS

2) MOTYIIPOBOTHUKOBBIC

3) )KUJIKOCTHBIE

4) TEpMODJICKTPUYECKHIE

9. BrIcokas MoMeX0yCTOMYHMBOCTh IU(PPOBBIX METOOB Mepeaadn 00ecIeunBaeTCs:
l)auckperur3anuei CUTHAJIOB

2)KBaHTOBAaHUEM CUTHAJIOB

3)ABOMYHBIM ITU(PPOBBIM KOAUPOBAHHEM

4)BpeMEHHBIM TPYIIIO00pa30BAaHHEM

10. OcHOBHBIE PUYMHBI BO3HUKHOBEHUS IITyMOB kBaHTOBaHMs B L[CII oOycioBiieHs!:
1 )orpanrueHHOM 110JIOCON MPOITyCKaHUs IMHUH Nepeaad

2)HeCTaOMIBHOCTHIO YaCTOTHI 33/IAI0ITUX TEHEPATOPOB

3)u3MeHeHneM BpEMEHHU Pa3BEPTKU B TPaKTax Mepenadn

4)oKpyTaeHUEM OTCUETa CUTHAIIA 10 OJMbKaKMIIero ypoBHs

11.MHCTpYMEHT, C MOMOIIBIO KOTOPOTO MPOU3BOAUTCS HEMOCPEACTBEHHAS 3alMCh TPOTPAMMHOTO
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KOZIa B MUKPOKOHTPOJUIEP, HAa3bIBACTCSI:
1) xommusITOp
2)IporpaMMHBII CUMYJITOP
3)porpammarop
4)penakrop.

12.Kakoro tuna sa3sik Cu:

1 )KOMIUIHPYEMOTO THTIA
2)MHTEPNIPETUPYEMOT'O THIIA
3)KOMIMINPYEMO-UHTEPIPETUPYEMOTO THUIIA
4)UHTEpHPETUPYEMOTIO-KOMIIMIINPYEMOTO TUIIA

13.Muxponporeccopbl, B KOTOPbIX Hayalo M KOHEI] BBIIIOJHEHHS ONEpAalUi 3aJaloTCsl YCTPOMU-
CTBOM YTIPaBJICHHUS:

1 )yHuBEpCcaIbHbIE MUKPOIIPOLIECCOPBI

2)u¢poBbIe MUKPOITPOIIECCOPHI

3)acCMHXPOHHBIE MUKPOIIPOLIECCOPHI

4)CUHXPOHHBIE MUKPOIIPOLIECCOPBI

14.ITepenaromias nuaust UART:
1)RX

2)TX

3)CLK

4)CS

15. Anapo mukpokoHTposuiepa Munanap 1986BE92Y:
1) ARM Cortex-MO;
2)ARM Cortex-M3;
3)ARM Cortex-M1;
4) ARM Cortex-M4;

16./IluHamuyeckasi maMsTh C MPOU3BOJIBHBIM JTOCTYIIOM:
1) PROM

2)EPROM

3)SRAM

4)DRAM

17.0mHOBpEMEHHAs ABYCTOPOHHSS Mepeaada nHpopMarmu
l)ymiekcHas CBA3b

2)OTyAyIIIEKCHAS CBSI3b

3)oaHOYACTOTHAS CUMILJIEKCHAS CBSI3b

4)IByX4aCTOTHAsI CUMILICKCHASI CBSI3b

18. HazoBute cepy npruMeHEHUST BOJOKOHHO- ONTHYECKUX KaOele.
1 )MarucrapanbHas CBA3b;

2)30HOBAs CBS3b:

3)ceTu noctymna;

4)kabebHOE TeJICBUICHUE

19. HazoBure cepy npruMeHEHUST MHOTONAPHBIX JJIEKTPUUECKUX Kabesel (BuTas rapa)
1 )MarucrapanbHast CBsI3b

2)30HOBasI CBSI3b

3)cetu noctyna u JIBC

4)kabebHOE TeJICBUICHUE
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20. KakoBa 1moJyioca mpoImyCcKaHus JIMHAA CBSI3W Ha MHOTOIMAPHBIX AJIEKTPUUECKUX KaOesx.
1)0,3-3,4 xI'1;

2)0-100 xI'my;

3)0-2 ml1;

4)0-10 mI1.

14.1.2. TeMmbl KOHTPOJILHBIX padoT
YerpoiicTBa coopa uHpopmanuu.
MUKpPOKOHTPOJIIEPHI U MYJIBTUILIEKCOPBI.
[TporpaMMupoBaHre MUKPOKOHTPOJIJIEPOB.
DNIEeMEHTHI M Y3JIbl CETEH paluoA0CTyTIA.

14.1.3. Temsl npoexToB I'TIO
Pa3zpaboTtka u uccienoBanue anroputMa (GYHKIIMOHUPOBAHUS AIMapaTHO-MPOTPAMMHEIX CPEJICTB
MOJICUCTEeMBI "KJIIMMAaT-KOHTpOJIb". PazpaboTka u uccienoBanue paauomogeMoB Wi-Fi. PazpaboTtka u uc-
cnenoanue Y CII/] Ha 6aze MmukpokonTposuiepoB STM, Munanp.

14.1.4. Bonpocsl 1u¢depeHIIUPOBAHHOTO 3a4eTa
1. CranmapTusanus TeIEKOMMYHUKAMOHHBIX CETEN U CUCTEM
2.CurHassl JIEKTPOCBSI3U
3.®opmupoBanue MU(ppPoBOTO CUTHAIA
4.KabenpHbIe TMHUU CBS3H
5. BonokoHHOONITHYECKHE KabeIn
6. CeTu paguonoctymna
7. KoMMmyTarus KaHajaoB U KOMMYyTallHs TAKETOB
8. JlaTunku TeMIeparypsl
9. JlaTunku AaBIICHUS U BJIAKHOCTH
10. OxpaHHO-NIOXapHask CUTHATIN3aLUs
11. CtpykTypHBIE CXEMBI aBTOMAaTU3UPOBAHHON CUCTEMBI KIIMMAT KOHTPOJIS 3aHUM 1 TOMEIICHHI
OcHoBbl nporpammupoBanus Ha C++
12. CtpykTypHas cxeMa MUKPOKOHTpPOJUIEpa
13. ITopTh!l BBOJIa-BBIBO/Ia MUKPOKOHTPOJIJIEPOB
14. Taiimepbl MUKPOKOHTPOJIJIEPOB
15. YerpoiicTBO naMsaTH MUKPOKOHTPOJIIIEPOB
16. CtpykTypa nporpamMmsl MUKPOKOHTPOJUIEPOB
17. XapakTepuCTUKH pETUCTPOB
18. Ynuepcanbubliii npuemonepeaaryuk (USART)
19. MaremaTtrnueckoe MOIEMPOBaHKE TEIIOBOTO PEXXUMA TOMELLEHUS
20. ABTOMaTH3UPOBAHHBIE CUCTEMBI yUeTa TEIUIOBOM SHEPruu, MOTpedIseMoil B MOMEIIEHUN

14.1.5. Tembl 1a60paTOpHBIX padoT
UccnenoBanne naTepdeiicoB U MPOTOKOIOB a0OHEHTCKHUX YCTPOUCTB.
HccnenoBanre MUKPOKOHTPOJLIIEPOB.
[IporpammMupoBaHue MUKPOKOHTPOJLIIEPOB

14.2. TpeﬁoBaHnﬂ K OMCHOYHBIM MaTepuajaamMm AJd JUll ¢ OrPaHHYCHHBIMHA BO3MOKHOCTAMU
310PpOBbS U UHBAJIUIA0B
I[J'ISI JiI ¢ OrpaHM4YCHHBIMH BO3MOXKXHOCTAMU 30POBbA U MHBAJIMAOB MPEAYCMOTPCHBI JOIMOJIHU -
TCJIbHBIC OLICHOYHBIC MATCPHUAJIbI, IICPCUCHD KOTOPLIX YKa3aH B Ta6J'II/II_IC 14.
Ta6m/ma 14 — I[OHOJ'IHI/ITCJ'II)HI)IC MaTtepuajibl OLUCHUBAHUA AJId JIUL C OrpaHUYCHHBIMU BO3MOKXHOCTAMU
300pPOBbA U MHBAJIUJIOB

Kareropun Buap! 1ONOTHUTENBHBIX OLICHOUHBIX @DOopMbI KOHTPOJIS U OLIEHKU
00y4aroLXCsl MaTepHasoB pe3yabTaTOB 00yUEHUS
C napymenusmu | TecTbl, TUCbMEHHBIE CAMOCTOSITENILHBIE [Ipenmy1iecTBEHHO TUCbMEHHAS
ciyxa paloThl, BOTIPOCHI K 3a4eTy, poBEpKa
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KOHTPOJIbHBIE Pa0OTHI

C napyueHusMu
3peHUs

CobecenoBanue 1o BOIpOcaM K 3a4eTy,
OIIPOC 10 TEPMHUHAM

[TpenMyIIeCTBEHHO yCTHAs IPOBEPKA
(MHIMBUAYATIBHO)

C HapymeHHIMHU
OIIOPHO-
JIBUTATEIILHOTO
anmnapara

Perenne qucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE
CaMOCTOSITeNIbHbIE pabOThI, BOIPOCHI K
3a4eTy

[Ipenmy1ieCTBEHHO TMCTAaHIHOHHBIMU
MeTOonaMH

C orpaHMuYeHUSIMH TIO
o0IIeMe TUITUHCKUM
MOKa3aHUSIM

TecThl, MMCbMEHHBIE CAMOCTOSTEIIbHbIE
paloThl, BONIPOCHI K 3a4eTy,
KOHTPOJIbHBIE Pa0OThI, YCTHBIE OTBETHI

[Ipenmy1iecTBEHHO IPOBEPKA
METO/IaMH UCXOJIS U3 COCTOSIHUS
o0y4Jaromierocst Ha MOMEHT ITPOBEPKU

14.3. Meroauuyeckne peKOMEHAAUMH M0 OLEHOYHBIM MAaTePHAJIaM JJIf JIMI C OTPAHUYEHHbIMU
BO3MOKHOCTSIMM 310POBbSI M HHBAJIU/I0B

Jnis nun ¢ orpaHMYEHHBIMU BO3MOXKHOCTSIMHU 37I0POBbSl M1 MHBAJIMJOB IpPEIyCMaTpUBAETCS J10-
cTynHas (hopMma MpeaoCTaBICHUS 3aJaHUH OLICHOUYHBIX CPEJICTB, @ UIMEHHO:

- B IeyaTHou (opme;

- B [e4aTHOU (hopMe C YBETUUECHHBIM LIPUPTOM;

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- METOJIOM UTEHHUSI ACCUCTEHTOM 3aJIaHUs BCIYX;

- MIPeIOCTaBJICHUE 3aJJaHUs C UCIIOB30BAaHUEM CYpIOTIEPEBOIA.

Jlumam ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMU 3[I0POBBSl MU MHBATUAAM YBEITUYMBACTCA BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TakKMX 00y4aroImuXxcsi MpeIycMaTpruBaeTCsl TOCTYII -
Hasi opMa MpeoCTaBICHUS OTBETOB Ha 3aJjaHUs, 2 UMEHHO:

- MMCbMEHHO Ha Oymare;

- HaOOp OTBETOB HA KOMITBIOTEPE;

- HaOOp OTBETOB C UCTIIOJIH30BAHUEM YCIIYT ACCUCTECHTA;

- IIPEJICTaBICHUE OTBETOB YCTHO.

[Tpouenypa oneHUBaHUS Pe3yJIbTATOB OOYUYEHHUS JIUI] C OIPAaHUYEHHBIMH BO3MOXHOCTSIMU 3710PO-
BbSl 1 MHBAIHJIOB 10 AWCIMIUTMHE MPEAyCMATPUBAET MpeAocTaBieHne nHdopmanuu B popMax, afanTu-
POBaHHBIX K OIrPaHUYCHUAM HUX 310POBbS U BOCIIPUATHA I/IH(bOpMaHI/II/IZ

JIst Jid1 ¢ HAPYLIeHUSIMH 3PeHus:

- B (hopMe AJIEKTPOHHOTO IOKYMEHTA;

- B Me4aTHOU (hopMe yBETUISHHBIM MIPUPTOM.

JIJist JiM1L ¢ HAPYIIEHUsIMU CJIyXa:

- B (hopMe AJIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

JlJis1 JINI ¢ HAPYIIeHUSIMU ONIOPHO-ABUIaTeIbHOIO ANNapaTa:

- B (hopMe FJIEeKTPOHHOTO IOKYMEHTA;

- B IIe4aTHOU hopme.

HpI/I HGO6XOI[I/IMOCTI/I JJI JIAL € OTPpaHUYCHHBIMU BO3MOKHOCTAMU 30J0POBbA U MHBAJIMJ0B IIPOIC-
Jypa OLIEHWBAHUS PE3yIbTaTOB O0yUEHHSI MOKET POBOIUTHCS B HECKOIBKO 3TAIOB.
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