MMHUCTEPCTBO HAYKHU U BRICHIEI'O OBPA30OBAHUS POCCHUICKOM
OEAEPALINN
(benepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHNUE BBICIIETO
00paszoBaHUs
"CAHKT-IIETEPBYPI'CKUI1 TOCYJIAPCTBEHHbBI YHUBEPCUTET
ADPOKOCMMYECKOI'O ITPUBOPOCTPOEHUA"

Kadenpa Ne 31
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Jluct cornacoBanus pabodeil MporpaMMbl JUCHUTUTHHBI
[Iporpammy cocraBui (a)

JIOIIEHT, K.T.H., TOIICHT B.U. boiikos

(OKHOCTB, Y4. CTETICHB, 3BAaHHE) (noz[r%(c% Jara) (MHUIMATEL, (aMuITHs)

[Tporpamma omobpeHa Ha 3aceqanuu kadeapsr Ne 31

« 5 » wmapra__ 2024 r, nporokon Ne _ 6

3aBeayrommii kadempoit Ne 31

JL.T.H.,1Ipod. T B.®. lllunuiakos
(y4. creneHsb, 3BaHHE) (moamucs, gara) (MHUIMANBI, (haMUITHA)
OteerctBennsbIit 32 OI1 BO 15.03.06(02)
JIo1I.,K.T.H.,JO1I. @M/ 0.4, Conéunas
(OIDKHOCTB, Y4. CTCTICHB, 3BaHUE) (WrozICE, 1aTa) (MHUIMATEL, (aMuITHs)

3amectuTenb qupekTopa HHCTUTYyTa Ne3 o meroauyéckoit pabore

CT. IPEMNOJaBaTEINb ( H.B. PemernukoBa

(OIDKHOCTB, Y4. CTCTICHB, 3BAaHUE) (moamucsk, nara) (MHUIMATEL, (aMuITHs)



Annoranus

Hucuunnuna «[IporpamMmupyembie JIOTMYECKHE WHTErpajbHble CXEMbl» BXOAHUT B
o0pa3oBaTeNbHYI0 NPOTrpaMMy BBICHIETO 00pa3oBaHUsi — TMporpammy OakajaBpuaTa IO
HaIpaBJeHUIO MOAroTOBKK/ creruanbHocTH 15.03.06 «MexarpoHuka W POOOTOTEXHHUKAY
HanpaBieHHOCTH «{udpoBoil MHKHUHUPUHT POOOTOTEXHUYECKMX KOMIUIEKCOBY. Jlucruruimna
peanmmu3yetcs kadenpoit «Ne31».

JlucuurinHa HareneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITETCHIUH:

[IK-4 «CrocoOeH K BBITIOJIHEHHIO PAa0OT MO OTIaJKe, PEryJUpPOBAaHUIO, HACTPOUKE M
TECTUPOBAHUIO MEXATPOHHBIX U POOOTOTEXHUUECKUX CUCTEM U KOMILIEKCOBY

[TK-5 «Cnoco0eH 3KkcIuryaTHpoBaTh pOOOTOTEXHUUECKHE CUCTEMbI U KOMILIEKCHI»

CopepxaHue IUCIUIUIMHBI OXBAaThIBAET KPYr BOIPOCOB, CBSI3aHHBIX C pPa3pabOTKOU
U (PPOBBIX YCTPONUCTB yIpaBiaeHUs U 00padOTKH MHGOPMAIIHH.

[IpenogaBanue AUCHUIUIMHBI MPEAYCMATPUBACT CICAYIOIIHE (QOPMBI OpPraHU3aAlNUU
yueOHOro npoliecca: JEeKIIH, J1abopaTopHble paboThl caMOCTOsTeNIbHAsA paboTa 00yJaronierocs.

[IporpamMmmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONIME BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUHAsI aTTecTaus B opme AudhepeHInpOBAaHHOTO 3a4eTa.

OO0mast TpyIOEeMKOCTh OCBOCHHSI JUCIMIUIMHBI COCTaBISCT 2 3a4ETHBIX CJIMHHIBI, 72
qaca.

S3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUH »



1. TlepedeHb IUIAHUPYEMBIX PE3yJIbTATOB O0YUYECHHUS MO TUCIUILIHHE
1.1. Tlemu npenomaBaHusl TUCHUILIMHBI TOJTyYeHHUE OOYYAIOMIMMHCST HEOOXOIUMBIX
3HAaHUH, YMEHU ¥ HABBIKOB B 00JIaCTH B MMPOEKTUPOBAHUH MEXAaTPOHHBIX U POOOTOTEXHUYECKUX
CHCTEM H KOMILIEKCOB.
1.2. JlucuumimHa  BXOOUT B  COCTaB  4YacTH, (OPMUPYEMOH  y4aCTHHKAMHU
00pa3oBaTeNIbHBIX OTHOIICHH, 00pa30BaTEIIbHON MpOrpaMMBbl BBICIIEr0 00pa3oBaHus (janee —

OI1 BO).

1.3. IlepeueHp IuIaHUPYEMBIX PE3YJIHTATOB OOYUEHHS 110 JUCHUILINHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMU pe3ynbratamu ocBoeHus OIT BO.

B pesynbrare m3ydeHus MUCHMIUIMHBI OOyYaroOIIUics TOJDKEH 00iajarh CieqyIoIuMH
KOMIIETCHIIMSIMU HJTH UX Y9acTsAMH. KoMIeTeHIMY 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B

Tabymue 1.
Tabmuna 1 — [lepeueHs KOMIETEHIMIA ¥ UHAUKATOPOB UX JTOCTHKEHUS
Kon n
Kareropus (rpynna) Kon n HanMeHOBaHME HHIMKATOPA JOCTUKEHUS
HaVMEHOBAHHE
KOMITETCHIIUHT KOMIIETEHIIUHT
KOMITETCHIINH
[TIK-4 Cnocoben k
BBITIOJIHEHUIO PaboT
0 OTJIaJKe, [1K-4.3.2 3HaeT METOBI M CITIOCOOBI HACTPOUKHU U
PETYIMPOBAHHUIO, peryaupoBaHusl MEXaTPOHHBIX U
[TpodeccuonanvHbie | HACTPOUKE U POOOTOTEXHUYECKUX CUCTEM
KOMIIETEHLINU TECTUPOBAHUIO [1K-4.Y .2 ymeeT nporpaMmMupoBaTh 1
MEXaTPOHHBIX U HACTPauBaTh MIPOMBIIIJIECHHBIX pOOOTOB COTJIACHO
POOOTOTEXHUUECKUX | TEXHUUYECKOMY 3aJJaHUIO
CHUCTEM U
KOMILJIEKCOB
[1K-5.3.1 3HaTh NPUHIUIBI paOOThI, TEXHHUECKHE
[1K-5 Cnocoben XapaKTEPUCTUKUA U OCOOCHHOCTH IKCILTyaTalluu
AKCILTYaTUPOBATH MEXaTPOHHBIX CUCTEM M POOOTOTEXHUYECKUX
[Tpodeccuonanbhble
POOOTOTEXHUUECKHE | KOMIUIEKCOB
KOMIIETEHIINH
CHCTEMBI U [IK-5.B.2 BnageTh HaBbIKAMH TECTUPOBAHUS
KOMILIEKCBI 00opynoBaHus U OTPAOOTKU PEKUMOB pabOTHI
o0opynoBaHus

Tabnule 2.

2. Mecro nucuumianssl B ctpykType OI1
HucnunnuHa MokeT 6a3upoBaThCsl Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YJarOITUMUCS
IpY U3YYEHUHU CIICAYIOMIMX JUCIUITINH:
— « AnroputMuzauus v IpOrpaMMHUPOBAHUE  »,
— « DIIEKTPOHUKA»
— « MHpOpManMoHHbIC YCTPOKWCTBA U CUCTEMBI B POOOTOTEXHUKE»
3HaHMA, TMOJYYEHHBIE NPU H3YyYCHWH MaTepuana JaHHOW IUCHUIUIMHBI, MMEIOT Kak
CaMOCTOSITENIbHOE 3HAaU€HUE, TaK U MOTYT UCIOJIb30BATHCS MPU U3YUEHUU IPYTUX TUCIMITINH:
— «IIpomblnieHHas poOOTOTEXHUKAY,
— « YmnpapneHue poOoTaMu U pOOOTOTEXHUYECKUMU CUCTEMAMU »,

3. O0beM U TPYJA0EeMKOCTb JUCIUIUIUHBI
Jlanable 00 o0meM oO0beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAENbHBIX BHUJIOB yueOHOMU
paboThI 1O TUCHUIINHE (M paclpeielieHue 3TOH TPYA0EMKOCTH 110 CeMecTpaM) MpeACTaBICHbI B

Tabmuua 2 — O6beM U TPYLOEMKOCTh TUCIUITITUHbI




TpynoeMKocTh 1o
Bun yueOHoit paboThI Bcero ceMecTpam
Ne6
1 2 3
Oobwan mpyooemKocmp oucCyunIuUHbL, 2/ 72 2/ 72
3E/ (uac)
U3 Hux uacoe npakmuueckoi no020moeKu 34 34
AyoumopHhuie 3anamus, BCETO vac. 51 51
B TOM YHCIJIE:
nexuun (JI), (gac) 17 17
npaktuyeckue/cemunapckue 3aastus  (113),
(gac)
naboparopusie padbotsl (JIP), (dac) 34 34
KypcoBoii poekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac)
CamocmoamenvHnas paboma, Bcero (4ac) 21 21
Buo npomesxcymounoi ammecmayuu: 3auer,
madd. 3ager, sk3amen (3auer, Judd. 3aug, M. Hudd. 3au.
DK% 3au.

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. ConepxaHue JUCIUTUTHHBI
4.1. Pacnpeznenenue Tpy10€MKOCTH JTUCHUILIMHEI 110 pa3ieiaM U BUAaM 3aHATUMN.
Pa3nensbl, TeMbl AUCHUIIIMHBL U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabnuua 3 — Paznesnbl, TeMbl TUCIHUILINHBI, UX TPYAOEMKOCTh

Pasnernsl, TeMbI AUCIUTLTHHBL Jlexwm | 113 (C3)) - JIP KT CPC
’ (dac) (dac) (uac) (dac) (uac)
Cemectp 6
Pasnen 1. Beenenue. Mcropus pa3sButus
U(POBON TEXHUKH YIIPABICHUS
TEXHOJIOTMYECKUMH ITpoLeccaMu. Tunosas 2 0 0 0 2
aApXUTEKTypa MUPPOBOI CHCTEMBI
yIpaBIeHUSI.
Paznen 2. KomMOMHAIMOHHBIE JTOTHYECKUE CXEMBI 6 0 12 0 6
Paznen 3.
Hpnzl[w eHeHPII_imprBHe 3JIEMEHTBI [IAMSITH M HX 3 0 8 0 6
Pasznen 4. MukponporpaMMHbIE aBTOMAThI 4 0 14 0 6
Paszen 5. Apxutekrypa coBpemennbix I[IJTUC 2 0 0 0 1
Hroro B cemectpe: 17 34 21
Hroro 17 0 34 0 21

[IpakTiueckass MOATOTOBKA 3aKJIOYaeTCsl B  HEMOCPEICTBEHHOM  BBIIIOJHEHUU
Oo0y4arolMMHUCST  OMNpENEeNeHHBIX  TPYIOBBIX  (YHKUMH,  CBA3aHHBIX C  Oy;ymei
poeCCHOHATBHOM 1€ TEIbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxanne pa3iesIoB M TEM JICKITMOHHBIX 3aHATHI PUBEACHO B TaOIHIE 4.

Ta6muma 4 — ConepxaHue pa3zesioB U TeM JEKIIMOHHOTO IUKJIa




Howmep pa3znena

HaszBanue u conep:xkanue pa3iesioB U TEM JIEKLIMOHHBIX 3aHATHI

1

yIpaBiIeHUSI.

Paznen 1.1 Beenenue B nuctmiuinny . ictopust pasButus
HU(PPOBON TEXHUKH YIPABICHUS TEXHOJIOIMUECKUMHU
nporeccamMu. TuUnoBas apxuTeKkTypa nudpoBoii cucTeMbl

Pa3nen 2.1 KomOMHAIIMOHHBIE JIOTHYECKHUE CXEMBI, OCHOBHBIE
AJIEMEHTBI U pean3yeMbie ()YHKITHH
Pasnen 2.2 CuHTe3 KOMOMHALIMOHHBIX JIOTHUYECKHX CXEM
Paspgen 2.3 OntuMmuszaiys KOMOMHALMOHHBIX JIOTHUYECKHX CXEM

Paznen 3.2 [Ipumenenue Tpurrepos

Paznen 3.1 LHudpossie sneMenTs! mamsTu. Tpurrepbr

Paznen 4.1 TunoBast apXUTEKTypa MUKPOITPOIrPaMMHOIO aBTOMAaTa

Paznen 4.2 MukponporpaMMHbIe aBTOMaThl C MPUHYAUTEIBHOU U
€CTECTBEHHOM aJpecalysiMU

Paznen 5.1 Apxurekrypa coBpemennbix [TJIMC

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHI U UX TPYAOEMKOCTh IPUBEECHBI B TAOIUIIE 5.

Tabmuna 5 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

N3 aux No
Ne | Tembl npaktrnueckux | OOpMbI NpaKTUYECKUX | TPyHOEMKOCTb, |IPAKTUYECKOM |pa3jaeiia
/o 3aHATHI 3aHATAI (gac) MIOJTOTOBKH, | TUCIIMII
(dac) JIUHBI
Y4eOHBIM MJIaHOM HE MPEAYyCMOTPEHO
|
Bceero
4.4. JlabopaTopHble 3aHATHS
Tewmbl JTabopaTOPHBIX 3aHATHH U X TPYIOEMKOCTh PUBEACHBI B TabIuUIE 6.
Tabnuna 6 — JlaboparopHble 3aHATHS U UX TPYJOEMKOCTh
N3 anx No
Ne HanmenoBanue 1abopaTopHBIX padboT TpynOeMKOCTS, | PAKTHUCCKOH | paspiena
/o (dac) MOJATOTOBKH, | JUCITHII
(gac) JINHBI
Cemectp 6
1 | CuHTe3 KOMOMHAIIMOHHON JTOTHYECKOH CXEMBI 4 4 2.1
2 | OnruMmsanis KOMOMHALIMOHHON JIOTHYECKOH 4 4 2.3
CXEMBI
3 CuHTE3 ¥ UCCIIeI0BAaHNE MTapaIeTbHOTO 4 4 2.2
CyMMaropa
4 HccnenoBanue neanTens 4acTOThI 4 4 3.1
5 HccnenoBanue mocieoBaTeIbHOTO 4 4 3.2
CyMMaropa
6 CuHTE3 MUKPOIPOrpaMMHOTO aBTOMaTa ¢ 4 4 4.1
JIBYMsI aJ]pECHBIMU MOJISIMU
7 CHUHTE3 MUKPOIIPOTPAaMMHOTO aBTOMATa C 6 6 4.2




OJTHMM aJIPECHBIM TI0JIEM
8 CuHTE3 MUKPOIIPOrpaMMHOTO aBTOMATa ¢ 4 4 4.3
pa3AeIeHHON €CTECTBEHHOM ajpecanueit
Bcero 34

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBHITIOIHEHUE KypCOBOU PabOTHI

Y4eOHBIM IIJIAHOM HE TIPEIYCMOTPEHO

4.6. CamocrodrenbHas paboTa 00yJarouIuxcs

Bunapl camocTosiTennsHON paOboOThI M €€ TPYIOEMKOCTh IPUBEICHBI B TA0IHIIE 7.

Tabmuua 7 — Bugsl caMocTosTeNbHON PabOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 6,
Bun camocrosiTensHO#M paboThI
Jac Jac
1 2 3
N3yuenune TeopeTnyeckoro Marepuania
13 13
nucuuraHbl (TO)
[ToaroroBka K TEKyIeMy KOHTPOJIIO 4 4
ycneBaemoctu (TKVY)
IToaroroBka K MpoOMeEXyTOUHOU 4 4
atrecrauuu (I1A)
Bcero: 21 21

5. IlepeuyeHnb y4eOHO-METOAMYECKOTO OOSCTIICUCHUS
JUISL CAMOCTOSITENIbHOU PabOThI 00yYArOIIUXCS MO JUCIUTUTHHE (MOJTYJIIO)

Y4eOHO-METOIMYECKUE MAaTEPHAIbI ISl CAMOCTOSITEIIBHONH PabOThl OOYJArOIIMXCSl YKa3aHBI B
ma. 7-11.

6. IlepeueHb MEeYaTHBIX U ANEKTPOHHBIX YUE€OHBIX U3TaHUN
[lepedyeHb neUaTHBIX U DJEKTPOHHBIX YYeOHBIX M3/IaHUH MPUBEIEH B TaOIUIE 8.
Tabnuua 8— [lepeyeHp Me4YaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3AaHUN

Kommuectso
9K3EMIUISIPOB B
Hlnp/ bubnuorpaduueckas ccplika Oubmorexe
URL anpec
(KpoMe SIEKTPOHHBIX
AK3EMILISIPOB)
OCHOBBI MUKPO3JIEKTPOHUKHU U
MHUKPOITPOLIECCOPHON TEXHUKH
621.38 [Tekcr] : yae6HOE mocobue / 1O. 14
C 50 A. Cmupsos, C. B. Cokonos, E.

B. Tutos. - 2-e uzna., uctnp. - CIIO.
: Jlann, 2013. - 496 c.

Bonosozos, A. M.
MUKpPOKOHTPOJIIEPHI IJIsl CHCTEM
aBTOMATHKH : yueOHoe rmocobue /

A. M. BonoBo3oB. — 2-¢ u31.,
https://e.lanbook.com/book/281222 uchp. u gon. — Bonoraa :
WNudpa-Umkenepus, 2022. — 168

c.— ISBN 978-5-9729-1071-
7. — Tekcr : aneKTpoHHbIH //
JlaHb : JIEKTPOHHO-




OMOIMOTEYHAs! CUCTEMA. aBTOPHU3.
M0JIb30BaTEIIEH.

Mapuenko A.JI., OcBanpa C.B.
JIaGopaTopHBIif TPAKTUKYM I10
AJIEKTPOTEXHUKE M SJIEKTPOHUKE B
cpene Multisim. YueOHoe
nocobue 115 By30B. — M.: [IMK
ITpecc, 2010. — 448 c.: uin.

7. IlepeyeHb AIEKTPOHHBIX 00OpPa30BaATEIBHBIX PECYPCOB
MH(}OPMaLMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTu « IHTepHeT»

Ilepeuenn AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcoB UH(POPMAIMOHHO-
TEJIEeKOMMYHUKaMOHHON ceTtu «MHTepHeT», HEOOXOAUMBIX MJii OCBOCHHS TUCIUILIMHBI
npuBezieH B Tabnuue 9.

Tabmunma 9 — IlepedyeHb JIEKTPOHHBIX O0pa30BaTENbHBIX PECYpPCOB HMH(POPMAIIOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTn «HTepHET»

URL anpec HaumenoBanue

www.cta.ru “CoBpeMeHHbIE TEXHOJIOTHH aBTOMaTH3aun

http://www.microcontroller.ru/ | “SIMEX CosepieHcTBO yripaBieHus”

8. Ilepeuens HHPOPMATMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHMS, MCHOJIB3YEeMOTO MpPU OCYIIECTBICHUU
00pa30BaTEILHOTO MpOoIecca M0 JUCIUIIIHHE.
[Tepeuenp UCTONIB3yeMOTr0 IPOrPaMMHOTO oOecTieueHHs npeacTabieH B Tabmuuie 10.

Tabmuna 10— [TepeueHs mporpaMMHOTO 00€CIICUCHIS

Ne i/t HaumenoBanue

1 Multisim 14.0

8.2. IlepeucHb MH()OPMAITMOHHO-CIIPABOYHBIX CUCTEM,HCIT0JIb3yEeMBIX pu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPoliecca Mo AUCIUILTUHE

[lepeuens WCTONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IMIPEJICTABICH B
Tabmmite 11.

Tabmuna 11— [lepeuens nHGPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

No /1t HanmenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYeCKas 6a3a
CocrtaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa3oBaTeNbHOTO Mpoliecca Mo AUCHUILINHE, IpecTaBieH B Tabauuel 2.

Tabmuna 12 — CocTaB MaTepHaIbHO-TEXHIUYECKON 0a3hl

Ne HanmeHnoBaHMe cOCTaBHON 4acTH Howmep aynutopun
/1 MaTepHUaTbHO-TEXHHUECKOH 0a3bl (TIpu HEOOXOMMOCTH)

1 | MynpTuUMenuiiHas JEKIMOHHAS Ay TUTOPUS

KomMmnbroTepHslii k1acce




10. OueHouHbIE CpeACTBA ISl MPOBENICHUS TPOMEKYTOUHOM aTTeCTaIluN
10.1. CoctaB OIICHOYHBIX CPEACTBUISI TPOBEICHUS TMPOMEKYTOYHOM AaTTECTALMH
00yJaromuxcst Mo JUCHUIUIMHE pUBeAeH B Tabmuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIs IPOBEACHHS MPOMEKYTOYHOM aTTeCTAIluU

Buj npome)xxyTouHOM aTTecTaluu IlepeueHb OLICHOYHBIX CPE/ICTB

JuddepeHnmpoBanHbIii 3a4ET Crircox BOIPOCOB;

10.2. B kayecTBe KpUTEpUEB OICHKH YpOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHCs MPUMEHseTCsl 5-0ayulpHas MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINI, KOTopas mpuBeaeHa B Tabuune 14. B Teuenne cemecTpa MOXKET HCIOIB30BaThCS
100-6amtpHas ~ mIKajga — MOAYJIBHO-PEUTHMHTOBOM  CHCTEMBl  YHHUBEpPCUTETa,  IIpaBUja
UCTIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATUBHBIM aKTOM
['VAIL
Tabmuna 14 —Kpurepuu onieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIETEHITHH

Or11eHKa KOMITETEHIUN

XapakreprucTika chopMUPOBAHHBIX KOMITIETCHITHIN
5-0ayuipHad mIKaia PaKTep (bopvmp

— oOyyaromuiicss TIyOOKO H BCECTOPOHHE YCBOWI IPOTPAMMHBII
MaTepHa;

— YBEPEHHO, JIOTUYHO, ITOCIIEI0BATEILHO U TPAMOTHO €0 M3J1aracr;

— ONUPAsCh HA 3HAHUS OCHOBHON W JONOJHHUTEIBHON JIMTEPATYPHI,
TECHO MPUBS3LIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHHSI C MPAKTUICCKON
JESTSIILHOCTHIO HAIPABIICHHS;

— yMeJI0 00OCHOBBIBACT U ApPTYMEHTUPYET BbIIIBUTAEMbIC UM H/ICH,

— JIeJIaeT BBIBOALI H 000OIIECHHUS;

— cBOOOJIHO BJIAJICET CHCTEMOM CIIeIIMATM3UPOBAHHBIX TIOHATHH.

«OTIIMYHO»
(Ga4YTCHO»

— o0yyJarouuics TBEpI0 YCBOMII MPOTPAMMHBIN MaTepuai, rpaMOTHO U
[0 CYIIECTBY U3JIaraeT ero, ONupasch Ha 3HAHUS OCHOBHOMU
JTUTEPaATYPhL;

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEHH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHUUYECKOW JI€ATEIIbHOCTHIO
HallpaBJICHUS,

— apryMEHTUPYET Hay4YHbIE MTOJ0KEHNUS;

— JIeJIaeT BBIBOABLI U 00OOIICHHS;

— BIIAJICET CHCTEMOM CTICIIMAIM3UPOBAHHBIX TOHITHH.

«XOPOIIIO»
«3aYTCHO»

— o0yyaromuiicss YCBOMJI TOJBKO OCHOBHOW MPOrpaMMHBIN MaTepual,
M0 CYIIECTBY M3JlaraeT €ro, ONHUpasCh Ha 3HAHUS TOJHLKO OCHOBHOM
JTUTEPaTypHI,

— JIOMYCKaeT HEeCYIIECTBEHHbIE OIMOKH U HETOYHOCTH;

— UCIIBITHIBAET 3aTPYAHEHUsT B MPAKTUYECKOM NPUMEHEHUU 3HAHUU
HaIlpaBJICHUS;

— c1abo apryMeHTHPYET HayIHbIE MTOJI0KEHNUS,

— 3aTpynHsieTcs B GOpMYJIUPOBAHUHU BBHIBOJOB U 000OIIICHUH;

— YaCTUYHO BJIAJEET CUCTEMOM CIIEIMAIU3UPOBAHHBIX OHSITHIA.

«yZIOBJIETBOPUTEITHHOY
«GauTEHO»

— o0yyJaromuiicss He YCBOWJI 3HAUUTENbHOM 4YacTH MPOrpaMMHOIO
MaTepuana;

— JIOTyCKaeT  CYIIECTBEHHbIE  OMMUOKH W  HETOYHOCTH  TIpH
paccMOTpeHHH poOJIeM B KOHKPETHOM HalpaBlICHUH;

— MCIIBITHIBAET TPYIHOCTH B MPAKTHYECKOM MPUMEHEHNUN 3HAHUA;

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,

— He QOpMYJIHMPYET BHIBOJAOB U 000OLICHHI.

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aYTCHO»

10.3. TumnoBbie KOHTPOJIbHBIC 33aHUS WIIK MHBIE MaTePUAIIBI.
Bormpocs! (3agaun) nmst sKk3amMeHa mpeIcTaBieHbl B Tadimie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa




Kon

Ne /i [Iepeuens BOIpoCoOB (3a1a4) Al SK3aMEHa
p P (3anas) 1 WHINKATOpa
Y4eOHBIM MJIAHOM HE MPEAYCMOTPEHO
Bormpocsr (3amaun) nis 3avera / qudd. 3adera npeacTaBieHsl B Taduie 16.
Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / qudd. 3adera
Kon
Ne i/m [lepeuens BompocoB (3aga4) ans 3a4yera / qudd. 3ayera
p P (sana) 1 D WHNKATOpa
2 1 Muxkponporpammusbiii aBTromat (MITA). Haznauenwue. [1K-4.Y.2
[Tpunun nocrpoenus. Tepmunsl. O600IIEHHAs cXeMa. [1K-4.3.2

OcHOBHBIE TapaMeTpsl
2 MITA ¢ npuHYIUTENBHON aipecanueil U AByMs aJpeCHbIMH
nosisMu. Peanuzanust 1 0cOOEHHOCTH IPOrPaMMUPOBAHUS
3 MIIA ¢ npuHyIuTEIbHON agpecaield ¥ OAHUM aJIpeCHBIM
nosieM. Peanuzanust 1 0COOEHHOCTH MPOrpaMMHUPOBAHUS
4 MIIA c ectecTBeHHOM aapecanueii. Peanuzamus u
0COOCHHOCTH MPOTrPaMMHUPOBAHUS

2 1 HopmanbHble GOpMBI IpeicTaBIeHus OyaeBbIX (YHKIIUI [IK-5.3.1
2 ITpumenenue kapt Kapao

3 Breruucnienue HenuHEHHON QYHKIUN TAOIUIHBIM METOIOM.
Oco6eHHOCTH annapaTHON peanu3anuu

4Tunel MOCTOSTHHBIX 3aIIOMUHAIOIIUX YCTPOUCTB

5 IIporpammupyemble JIOTHYECKHE HHTETPAIbHbBIE CXEMBI

3 1 [IpumeHeHne TPUITEPOB, MOJECIINPOBAHUE CXEM [IK-5.B.2
2 MojenupoBaHue IU(PPaTOpoB U JemudpaTopon
3 MozenupoBaHue MyJIbTHIUIEKCOPOB U JEMYJIbTHILIEKCOPOB

[lepeuenr TeM [l KypCOBOTO MPOESKTUPOBAHUSA/BBIIIOIHEHUS KYpCOBOM pabOTHhI
MpeICTaBICHBI B Tabwuie 17.
Tabnuna 17 — Ilepeyers TeM Juist KypCcOBOTO MPOEKTUPOBAHMSI/BBITIOIHEHUS KYPCOBOM pabOTHI

Ne /i1 [TpuMepHBIii TepeueHb TeM ISl KypCOBOTO MTPOEKTUPOBAHUS/BBINIOIHEHUS
B KypCOBOH paboThI

Y4eOHbIM MJIaHOM HE PEIYCMOTPEHO

Bompocer st mpoBeneHUsS TIPOMEXKYTOYHOW AaTTECTAllMM B BHJIE TECTUPOBAHHUS
npeJcTaBiIeHbl B Ta0nuie 18.

Tabnuua 18 — IlpumepHbIii epeueHb BOIIPOCOB Il TECTOB

Kon

Ne n/n IIpuMepHBIii IepedeHpb BOIIPOCOB ISl TECTOB
WHJUKATOpa

He npenycmorpeno

[lepeueHp TeM KOHTPOJIBHBIX PabOT MO NUCHUIUIMHE OOYYarolUXCsl 3a09HON (OPMBI
oOydeHus1, IpeCcTaBIeHbl B Ta0muie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT

No i/t [TepeyeHp KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Meroauueckue  Marepuaibl,  ONpPEACNAIONIME  HPOLEIyphl  OLIEHUBAHHS
MHAMKATOPOB, XapaKTEpU3YIOLIUX dTanbl (OPMUPOBAHMUS KOMIETEHLUH, COJIEpKaTrcsi B
JOKAJIBHBIX HOpMaTuBHbIX akTax [YAII, pernameHTHpyrOIIMX MOPAJOK W HPOLEAYpY




IPOBEICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUYHON aTTeCTaluu 00yJaromuxcs
I'VAIL

11. Meroaudeckue yKa3aHus A1 00yUJaIOMUXCs 110 OCBOCHUIO JUCITUTUTHHBI

11.1. Meroauyeckue yKazaHus s OOyYalOIIMXCS 110 OCBOCHUIO JIEKIIMOHHOTO
MaTepuaia .

OCHOBHOE Ha3HAYEHME JICKIIMOHHOIO MaTepuaia — JIOTMYECKH CTPOWHOE, CUCTEMHOE,
riyOOKoe W SICHOE HW3JIOKEHHE ydeOHOoro marepuana. HasHadeHune COBpEMEHHOH JIeKIMHU B
paMKax IUCLMIIJIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(OPMALMIO 110 TEME, a B OCBOCHUHU
dyHaaMeHTaNbHBIX TpOOJIeM JUCHMIUIMHBI, METOJOB HAyYyHOrO IIO3HAHMSA, HOBEWUIINX
JOCTMO)KEHUI Hay4yHOH MbIciu. B yueOHOM mporecce JIeKIUs BBINOIHAET METO0JI0IMUYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIUH. JIEKIMs pacKpbIBaeT MOHATUHHBIN anmapar
KOHKPETHOW o0siacTu 3HaHus, €€ mpoOieMbl, JaeT LEeJIbHOE MPEACTaBIECHUE O AUCLUILIMHE,
MIOKAa3bIBAET B3aUMOCBS3b C APYTUMU AUCLUIIIIMHAMM.

[TnanupyemMble pe3yabTaThl IPU OCBOEHUH 00yYaroUMUCS JIGKIIMOHHOTO MaTepuaa;

— TIOJy4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSA3aHHbIX 3HAaHUH, YpPOBEHb
KOTOPBIX OIPEEIISIETCS LEJIEBOW YCTAHOBKOM K Ka)KJI0M KOHKPETHOM TEME;

— TIOJIyY€HHE OIbITa TBOPUECKOI pabOThl COBMECTHO C IPENOJaBaTEIeM;

— pa3BuTHEe HOPOPECCHOHATBHO-IENOBBIX  KauyecTB, JIIOOBM K TNpeAMETy H
CaMOCTOSITEJIbHOTO TBOPYECKOT0 MBIIUIEHUS.

— TOsIBJIEHHE HEOOXOIMMOT0 HHTEpEeca, HEOOXOAUMOTO Il CAMOCTOSITEIbHOW PaboTHI,

— TOJy4YyeHHE 3HAaHUU O COBPEMEHHOM YpPOBHE pAa3BUTHS HAyKM U TEXHUKU U O
IIPOrHO3€ UX Pa3BUTHsI HA OJIMKaMIIne TObl;

— HayuyuTbCs METOJUYECKH oOpabaTbiBaTh MaTepuan (BbIACIATH TJIaBHBIE MBICIU U
MOJIOKEHHS, TPUXOAUTh K KOHKPETHBIM BBIBOAAM, TIOBTOPSATH HMX B  Pa3IUYHBIX
dbopMynupoBKax);

— TOJIy4eHHE TOYHOTO TTOHUMAaHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSTHA.

JIekuMOHHBI MaTepHal MOXET CONPOBOXKIAThCA JIEMOHCTpauuend CIaioB H
UCMOJIb30BAaHUEM DA3aTOYHOr0 MaTepuallia IpH MPOBEIEHUH KOPOTKHX JTUCKYCCHH 00
OCOOEHHOCTSIX MPUMEHEHMSI OTAEIBHBIX TEMATHK 110 AUCLHUIIINHE.

CrpyKTypa Ipe/1ocTaBlIeHUs JEKIIHOHHOTO MaTepuaia:

— Kparkas wucropus pa3BUTHS OJEKTPOHHOW TEXHUKA W IHUQPPOBBIX CHUCTEM
yIpaBJICHUS;

— Opranuzanus LuppoBEIX CUCTEM yIpaBieHUs 1 00paboTkH HH(popMaLUn

— CoBpeMeHHbIe crIocoObl peau3ay HU(GPOBLIX YCTPOICTB yrpaBieHus U 00paboTKu
uH(popManun

— KoMm0OuHanmoHHbIe JTIOTHYECKUE CXEMBI, X IPUMEHEHUE U MOJICIMPOBAHUE.

— Tpurrepsl, UX IPUMEHEHHE U MOJIETUPOBAHHE.

— MukpormnporpaMMHble aBTOMaThl M UX MOJEIHPOBAHUE.

— Peanuzauus nmudpossix ycrpoiict Ha [TJIUC

11.2. Meroauueckue yka3aHus s OOy4aroIMXCS MO BBIIOJIHEHUIO J1a00pPaTOPHBIX
pabor

B xozme BbIMONHEHMS J1a0OpaTOpHBIX paboT oOyyaromuics [OJDKEH YIIyOuTh U
3aKpENHUTh 3HAHMS, TPAKTHUYECKHUE HABBIKH, OBIA/IETh COBPEMEHHON METOIMKOW M TEXHHKOU
HKCIIEPUMEHTAa B COOTBETCTBUH C KBAJU(HUKAIMOHHON XapaKTEPUCTHUKOW OO0YyJaromerocs.
BrimonHenune mabopaTopHbIX pabOT COCTOUT M3 3KCHEPUMEHTAIbHO-TIPAKTUYECKOM, pacueTHO-
AQHAJTUTUYECKON YacTe U KOHTPOJIBbHBIX MEPOIIPHUATUH.



Brimonnenue nabopaTopHbIX paboT OOydYaroOIIMMCS SIBISICTCS HEOTHEMIIEMON YacThIO
U3y4CHUS] TUCLHUIUIMHBL, OINpeAesieMold Y4eOHBIM IUITAHOM, M OTHOCHUTCS K CpEICTBaM,
00eCTIeYnBaIOIIUM PEIICHUE CIIeTYIOIUX OCHOBHBIX 3a/1a4 00y4aromerocs:

— TOpuoOpeTeHHEe HABBIKOB HCCIECIOBAHUS MPOLECCOB, SBICHHH H  OOBEKTOB,
M3y4aeMbIX B PAMKax JaHHOW JUCIHUIUINHEI;

— 3aKpervleHHe, Pa3BUTHE M ACTAIN3AlMsA TEOPETUYECKUX 3HAHWMU, MOJYYEHHBIX Ha
JEKIUSX;

— TOoJIyueHHe HOBOM MH(OpMAINH 10 N3Y4aeMOH JIUCIUILINHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSITEIBHOH  paboThl ¢ J1a0OpaTOpHBIM
o0opyoBaHreM U pudopamu.

3ananue U TpeOoOBaHMS K IPOBEICHUIO JIAOOPATOPHBIX paboT

IIpoBenenue 1a0OpaTOpHBIX PabOT perIaMEeHTHPYEeTCsl IpaBUIAMU OXpaHbl Tpyda M
TEXHUKA O€30MacHOCTH, YyTBEpKIeHHbIMH pekropoM ['YAIIL. 3amanue Ha BBIIOJHEHHE
7a00paTOpHBIX paboT ompeensercs MpernojaBaTesieM B COOTBETCTBUUM C  HACTOsAIIEH
nporpaMMoil  aucuuIUiMHbl - «lIporpamMmmupyembie JIOTUYECKHME HWHTETPAIbHBIE CXEMBI» U
yueOHbIM Iu1aHOM HampasiieHus 15.03.06 (MeTonuyeckue ykazaHusi IPUBEICHBI B 3JEKTPOHHbIX
pecypcax kadenpsr 31)

Crpykrypa u hopma oTyeTa 0 1abopaTopHOM padboTe
OtueT 0 1abopaTOpHOH pabOTE MOKEH COACPIKATH CIEAYIOIINE 0053aTSIbHBIC Pa3/ICITb:
° THTy.TIbHI:Iﬁ JIUCT,
* [1eJ1b BBIMIOJIHEHUS J1TA00pATOPHOI paboTHhI;
* KPaTKOE U3JI0KEHUE CYTH 3aaHUS B COOTBETCTBUU C BAPUAHTOM;
* pe3yJbTaT pa3pabOTKH IEKTPOHHOTO YCTPONUCTBA, IPUHIUITHATIBHAS JICKTPHUYCCKAs CXEMa;
* pPe3yJIbTaThl MOJICTUPOBAHUS PAOOTHI YCTPONCTBA;
* BBIBO/IBI 110 JTA0OPATOpHOIi padoTe.
Otder o J1abopaTopHO paboTe B IJICKTPOHHOM BHJIE JOJKCH OBITh 3arpy’KEH B JIUYHOM
KaOMHEeTE CTYyJICHTA.

TpeboBanus K 0hOpMIIEHHIO OTYETA O JaOOpaTOPHOH padboTe

OT4eT DOIKEH CONIePKaTh TUTYIIHHBIN JIHCT, a €r0 COJICPKaHHUE JOHKHO OBITh
odopmieno cornacao 'OCT 7.32 — 2017.

HopmatuBHass JmokymeHTamus, HeoOXomaumas st OoQOpMIICHHS, TpHUBEICHA Ha
anekTpoHHOM pecypee 'Y AIL https://guap.ru/standart/doc

11.3. MeToauueckue yKazaHus sl OOYJAIOIIUXCS O MPOXO0KACHUIO CaMOCTOSATEIHHON
paboThl

B xozie BHIOTHEHHUS CaMOCTOSATENBHON pabOThI, OOYUYAIOUIUICS BBIMOIHSAET paboTy MO
3JIaHUI0 M TIPH METOJMYECKOM PYKOBOJICTBE IMpEToaBaTelisi, HO 0e3 ero HermocpeJICTBEHHOTO
y4acTusl.

st oOydaronuxcst 1Mo 3a04HOM ¢opme OOydeHHSs, CaMOCTOATENbHAass padoTa MOXKET
BKIIIOUATh B ce0s1 KOHTPOIBbHYIO paboTy.

B mporiecce BBITTOTHEHUSI CaMOCTOSATEIBLHON paboThl, Yy oOydaromerocs: GopMHUpPYeTCs
1enecoo0pa3Hoe IaHUPOBaHUE Pabodero BpeMeHH, KOTOPOe MO3BOJISET UM Pa3BUBATh YMEHUS
N HaBBIKM B YCBOCHHMU H CHCTCMATH3allUH HpI/IO6peTaeMBIX 3HaHHﬁ, o0ecrieunBaeT BBICOKHHA
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOY4YCHHs, TMOMOTaeT TNOMyYUTh HABBIKA TIOBBIIICHUS
poeCCHOHAIBHOTO YPOBHSI.

MeTtoaudyeckuMi ~ MaTepuaiaMH,  HAMpaBJSIONIMMH  CaAMOCTOSITENIbHYIO  paboTy
00yJarONUX CSSBIISFOTCS:

—  y4eOHO-METOAMYECKH MaTepHal Mo JUCIHUILINHE;



— METOJUYECKHE YKa3aHUs IO BBIMOJHEHHIO KOHTPOJIBHBIX Pa0bOT (JUIst 00y4yarommxcs
1o 3a049HOU (popme oOydeHwHs ).

11.4, Metoauyeckue yKazaHUsA I OOYYArOIIMXCS IO IMPOXOXKIACHUIO TEKYIIETO
KOHTPOJISI YCTIEBAaeMOCTH.

Tekymuid KOHTPOJb YCIEBAEMOCTH IPEAyCMATPUBAECT KOHTPOJb KadyecTBa 3HAHUI
00yJaromuXxcsi, OCYIIECTBIIEMOTO B TEYCHHE CEMECTpa C IIENbI0 OICHUBAHUS XOJa OCBOCHUS
JIACITUIIIHHBI

Texymuii KOHTPOJIb YCIIEBAEMOCTH CTYACHTOB IPOBOJIUTCS ITyTEM MOHHUTOPHHTA
PE3yJIbTATOB BBIITOJIHEHHUS JJA0OPATOPHBIX padOT, KOHTPOJILHBIM BOIIPOCAMH Ha 3aIHUTE
1ab0paTOpHBIX PaboT, MyTeM MOIYICHUs OOPATHON CBSI3HM BO BPEMsl POBEICHUS JICKITUH.

CBoeBpeMeHHasl cjada OTYETOB II0 JIA0OpaTOpHBIM padoTaM M TOJOKUTEIbHBIN
pe3ylbTaT Ha 3alllUTe ITUX Pa0OT MOXKET YYUTBHIBATHCA TPU TMPOBEACHUU IMPOMEKYTOTHON
aTTecTaluu.

11.5. Meroanueckue yKa3aHHs JUIl OOy4YalOIIMXCS MO MPOXOXKAECHHUIO IPOMEKYTOYHOM
aTTECTAIlHH.

[Mpomexxyrounast  arrecrtanus  OOy4arOIIMXCS — NpEeIyCMaTpuBaeT  OLCHHBaHHE
POMEKYTOUYHBIX M OKOHYATENILHBIX PE3yJbTaTOB 00ydeHus 1o aucuuiuiiHe. OHa BKIIIOYAET B
ceos:

— muddepeHnmpoBaHHbId 3a4eT — 3TO0 (opMa OIEHKHM 3HAHWUH, IOJYyYCHHBIX
00yJaromuMcs IPU U3YYCHUH TUCIMIUINHBI, TP BBITOJHEHUH KYPCOBBIX IPOEKTOB, KYPCOBBIX
paboT, Hay4YHO-UCCIEJOBATEIBCKUX PadOT M MPOXOKICHUN IPAKTHK C aTTECTAIIMOHHOW OIEHKOM
COTIIUIHOY, «XOPOILIO», KyJOBIECTBOPUTEIBHOY, «HEYIOBICTBOPUTEILHOY.

[IpoMexyTouHast aTTeCTanus MPOBOJUTCS IIOCPEICTBOM OLIEHOYHBIX CPEJCTB, IPHBEICHHBIX
B 11.10.3 nanHOi1 paboueii mporpaMMbl AUCIUTLTAHBIL.



Jluct BHECeHUs! U3MEHEHUH B pabouyio MporpaMmy JAUCHUIUINHBI

JlaTa BHECEHUS
H3MEHEHUI U
JIOTIOJTHCHUH.

Iloamnuce BHECHIETO
W3MCHCHMS

ConeprxkaHue U3MEHEHUH U JOTIOJTHEHUI

Jata u Ne

IIPOTOKOJIA
3aceaHus
Kadeapsl

Iloanuce
3aB.
Kadeapoit






