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AHHOTaALMS

JucuumuinHa «JIeKTPOHHBIE MPOMBILIUICHHBIE YCTPOMCTBa» BXOIUT B 00pa30BaTEIbHYIO
IIporpamMMmy BbICHIErO0 OOpa30BaHUS — IporpaMMmy OakajaBpuaTa IO HAIPABICHHUIO MOATOTOBKH/
cnenuanbHocTH 11.03.04 «OnexkTpoHuKa 1 HAHO3JIEKTPOHUKa» HanpasieHHocTH «lIpombliienHas
3JIEKTpOHMKaY. Jlucuumrna peanusyercs kadenpoit «Ne23y.

JlucuumuinHa HaresieHa Ha () OPMHUPOBAHKE Y BBIITYCKHHUKA CIEIYIOUIMX KOMITETCHIIUMI:

[IK-1 «CrocoOeH BBITIOJHATH pacyeT SJIECKTPOHHBIX NPHOOPOB, CXEM € YCTPOUCTB
Pa3IMYHOro (PYHKIMOHAIBHOTO Ha3HAYCHUS B COOTBETCTBUH C TEXHHUECKUM 3a/1aHUEM»

[IK-4 «Cnoco0GeH OCymIeCTBISTh CKBO3HOE IMPOCKTUPOBAaHUE LHU(PPOBBIX YCTPOUCTB C
WCTIOJIb30BAHUEM TEOPUH CIOKHBIX IIUPPOBBIX CUCTEM)»

ConepxaHuve OUCLMILUIMHBI OXBaThIBACT KPYT BOIPOCOB, CBA3AHHBIX C PacCMOTPEHHEM
MPUHIUIIOB TOCTPOCHMSA, (YHKIMOHMPOBAHUS M IPOCKTUPOBAHMS PA3NIUYHBIX AIIEKTPOHHBIX
YCTPOMCTB: aHAJIOIOBBIX, LU(PPOBBIX, MOCTPOECHHBIX HAa OCHOBE IPOTrPAMMUPYEMBIX JIOTHYECKUX
nnterpanbHbix  cxeM (IUIMC) u  uMOyJabCHBIX  YCTPOMCTB, NIPOrpaMMHUPYEMBIX MOJYJIed
IIPOMBIIIJIEHHON aBTOMATH3ALUH.

[IpenonaBanme TUCIUILTHHBI TPEAYCMaTPUBACT CclieIyromne (POpMbI OpraHU3aluu y4eOHOTO
mporiecca: JeKIUH, JadopaTopHble pabOThl, MPAKTUUYECKHUE 3aHATHUS, CAMOCTOSTENIbHas padboTa
oOyyaromerocs.

IIporpaMMoil UCUUIUIMHBI IHPENyCMOTPEHBI CIEAYIOIIUE BHUABI KOHTPOJSA: TEKYLIUH
KOHTpOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAsS aTTecTalus B GopMe IK3aMEeHa.

OOw1ast TpyA0EMKOCTh OCBOCHHUS AUCLUIUIMHBI COCTABIISACT 5 3a4€THBIX eMHUL, 180 yacos.

S3bIK 00yueHus N0 JUCHMILIUHE «PYCCKHUM »



1. TlepeueHsb mIaHUPyEMBbIX PE3YIbTATOB OOYUEHUS MO AUCLUIIUHE

1.1. Ilenu npenogaBaHus TUCHUTITUHBI

[IpenHa3HaueHue  OUCHUIUIMHBI  «OJEKTPOHHBIE  MPOMBIIIJIEHHBIE  YCTPOWCTBa»
3aKiIIo4aeTcss B (OPMHUPOBAHUU Yy CTYAEHTOB MPO(EeCCHOHAIbHON NOJAIOTOBKM B 00NacTu
pa3pabOTKH 3JEKTPOHHBIX YCTPOWCTB HAa COBPEMEHHOW »3JEMEHTHON O0a3e, aHaJOTrOBBIX U
OU(GPOBBIX  ANEKTPOHHBIX MPHOOPOB, C TMPHUMEHEHHEM CHCTEM aBTOMAaTH3UPOBAHHOTO
MIPOEKTUPOBAHMSI JJIi CHHTE3a JIOTMYECKUX CXEM U MPUOOPETEHUHU CTYJIEHTAaMHU MPAKTHUECKHUX
HaBBIKOB aHAJIM3a 3JICKTPOHHBIX MPOMBINUICHHBIX YCTPOWCTB, MOJCIHPOBAHUS M BEPHUPHUKAIINA
pa3paboTaHHBIX TYEEK HU(POBBIX CXEM.

1.2. JlucuunianHa BXOJUT B COCTaB 4acTH, (popMupyemMoil ydacTHUKaMHU 00pa3oBaTeIbHbIX
OTHOILIEHUH, 00pa30BaTEIbHON MPOrpaMMBbl BeicIero oopasosanus (nanee — OIT BO).

1.3. IlepedeHp MIaHUPYEMBIX PE3yJIbTaTOB OOyUYEHHs MO AUCLUIUIMHE, COOTHECEHHBIX C
IUIaHUpYEeMbIMU pe3yibTaTamu ocBoeHus OI1 BO.

B pesynprare M3ydyeHus IUCLUIUIMHBI OOYyYarolIUiicsl NOJDKEH 00J1aJaTh CIeIyIOLMMHU
KOMIIETEHIMSIMA WJIM MX 4YacTAMUA. KOMIETeHIIMN W MHIUKATOPHI UX JOCTHKEHUS MPHUBEICHBI B
tabymue 1.

Tabmuua 1 — [lepeyeHb KOMIIETEHIIMKA M HHANKATOPOB MX JTIOCTHKCHUS

Kareropwus (rpymma) Konn Kon n HaumeHoBaHMe WHIUKATOPA JOCTHKEHUS
HAaNMEHOBaHUE
KOMIIETEHITHN KOMIIETEHITUN
KOMIIETEHIIUNA
I1K-1 Criocoben
BBIIIOJIHATH PacyeT I1K-1.3.1 3HaTh NpUHLMIBI pacyeTa NapameTpoB
AJIEKTPOHHBIX 1 XapaKTEPUCTHK OTACIBHBIX 0JJOKOB aHAJIOTOBBIX
npubOpOB, CXEM H 1 IIU(PPOBBIX AIEKTPOHHBIX TPUOOPOB.
CTPOMCTB IIK-1.VY.1 yMeTh IpOBOAUTE OIIEHOYHEIE PACUYESTHI
[Ipodeccuonanbubie yetp Y POBOZ p
IS— Pa3IMYHOTO XapaKTePUCTHK JIEKTPOHHBIX TPHOOPOB.
(YHKIIMOHAJIEHOTO [1K-1.B.1 BnageTh HaBbIKAMU MIPEIACTABICHUS
Ha3HAYECHUS B PE3YNBTATOB pacyeTa ANEKTPOHHBIX YCTPOUCTB B
COOTBETCTBUH C BHJIC TaOIHII, rpad)IECKUX 3aBUCUMOCTEHN 1
TEXHUYECKUM auarpamm
3alaHieEM
[1K-4.3.1 3HaTh 371€MEHTHI TEOPUU CIOKHBIX
U(PPOBBIX CHCTEM, OCHOBHBIC MPUHIIAITHI
CKBO3HOI'0O IIPOEKTUPOBAHHUS, MAPILIPYT
[1K-4 Criocoben P P » MapIipy
pa3paboTKu U BepuduKaIuu 1udpoBbIX
OCYIIECTBIISITh -
YCTPOWMCTB.
CKBO3HOE .
[1K-4.Y.1 ymeTh NpOBOAUTH OMTUCAHUE MOJAEIEH
MIPOSKTHPOBAHKE
[Tpodeccronanbubie HH(POBBIX M(POBBIX CXEM Ha MOBEIACHUECKOM SI3BIKE,
KOMIIETEHIIUHA or %ﬁcm c OCYIIECTBIISATH MOJHBINA ITUKJI aBTOMAaTHYECKOTO
yerp MPOEKTUPOBAHMSI IU(PPOBBIX CXEM.
HCIIOJIL30BAHUEM
[1K-4.B.1 Bnanets cienuanau3upoBaHHBIMHU
TEOPHUH CIIOKHBIX
CUCTEMaMH aBTOMATHU3UPOBAHHOTO
U(POBBIX CUCTEM
MIPOCKTUPOBAHUS JJISI CHHTE3a JIOTHYECKUX CXEM,
MOJICIIUPOBAaHUS U BepupuKanuu pa3paboTaHHBIX
STYEEK CXEM

2. Mecto aucuuriusbl B cTpykType OI1
JucnumnanHa MOKeT 0a3MpoBaThCs Ha 3HAHUAX, paHEee MPUOOPETEHHBIX 00YUYaIOIUMHKCS
P U3YUYCHUH CIICAYIONMUX JTUCIIUILINH:
— « DJIEKTPOTEXHHUKAY,
— « CXeMOTeXHHKA aHAJIOTOBBIX AICKTPOHHBIX YCTPOUCTBY,
— « CXeMOTeXHHKA UMITYJIbCHBIX U IIU(PPOBBIX YCTPOUCTBY.




3HaHI/I$I, MOJIYUCHHBIC IIPU U3YUCHUUN MaTCpuraia IlaHHOI\/'I JUCHUITIINHBI, UMCIOT KaK
CaMOCTOATCIIbHOC 3HAYCHUC, TaAK U MOT'YT MCITIOJIB30BATHCA IMPU U3YUCHUHN APYTUX AUCHUILINH:
—« 3HCDF€TI/I‘-I€CK3}I QJICKTPOHUKA).

3. O0BeM U TPyA0EMKOCTh TUCIUILTAHBI
JlanHbIe 00 00IIEM OO0BbEeMe AMCUHUILUIMHBI, TPYIOSMKOCTH OTACIbHBIX BHJIOB Y4eOHOM
paboTHI IO AUCHHUTUINHE (M paclpeelieHUue 3TOH TPYIOEMKOCTH 10 CEMECTpaM) MPEACTABIICHBI B
Tadymue 2.

Tabmuia 2 — O0beM U TPYJ0EMKOCTh JUCIUTIIUHBI

TpynoemMkocTs 110
Bun yuebHolt paboThl Bcero ceMecTpam
Ne7

1 2 3
Oowan mpyooemKkocma OuUCUUNIUHDL, 5/ 180 5/ 180
3E/ (gac)
H3 nux yacoe npaxmuyeckoilt n0020moeKu 51 51
AyoumopHnuie 3anamus, BCEro vac. 68 68
B TOM YHUCIJIE:

nexiuu (JI), (dac) 17 17

npakTuueckue/cemunapckue 3anstus (I13),

34 34

(dac)

nabopaTopHbie paboTsl (JIP), (yac) 17 17

KypcoBo# poekt (pabota) (KII, KP), (gac)

JK3aMeH, (4Jac) 36 36
Camocmoamenvnan paboma, Bcero (4ac) 76 76
Buo npomesicymounoit ammecmayuu: 3a4er,
mubd. 3ager, sk3amen (3aver, Judd. 3ay, OK3. OK3.
DK3.%%*)

*% o
Ilpumedanue:  kaHIUIATCKHUIA SK3aMEH

4. CopepxaHue JUCIUTUTUHBI
4.1. PacnpenesneHue TPYyI0OEMKOCTH AUCIUILUIMHBI TIO pa3ieiaM ¥ BUaM 3aHSATHH.
Paznensl, TeMBI AUCHUTITNHBI U KX TPYAOEMKOCTh TIPUBEICHBI B TaOIHIIE 3.

Ta6mmia 3 — Pa3znensl, TeMbI TUCIUILIAHBI, KX TPYIOEMKOCTh

Jlexmuu | I13 (C3) JIP KII CPC
Paznienbl, TeMBI JUCIUTIIIMHBI (dac) (dac) (dac) (dac) (dac)
Cemectp 7
Pazgen 1. OcHOBBI pa3pabOTKU HEKTPOHHBIX 4 20 0 0 20
YCTPOMCTB HAa OCHOBE WHTETPAIBHBIX MHKPOCXEM
MPOrpaMMHUPYEMOH JIOTUKU
Tema 1.1.ITporpamMmmupyemMblie J0THYECKUE
naTerpaiababie cxemsl (ITJIMC).
Tema 1.2. Co3ganue npoexros mis [TJINC.
Paznen 2. [loctpoeHue ycTpoicTB MPOMBILIIICHHON 4 14 17 0 10

aBTOMAaTH3allNK Ha 0a3e CTaHIapTHBIX
MPOrpaMMHUPYEMBIX MOJIyJICH ceMelicTBa Siemens
LOGO.

Tema 2.1 OcHOBHBIE CBEJICHUS O IOTUYECKUX MOJTYJISIX
cemeiictBa Siemens LOGO.

Tema 2.2. [IporpamMmmupoBaHue Moayiel Siemens
LOGO B cpene LOGO! Soft Comfort.




Pazgen 3. Opranuzanus uaTepdeicHOro
B3aUMOJICHCTBHS B PACHPEAETICHHBIX AIEKTPOHHBIX
IPOMBIIUIEHHBIX CHCTEMAX.

Tema 3.1. JIunuu cBs3u.

Tema 3.2. CiocoObl KOJUPOBaHUS JTBOUYHOM
MH(OPMAINH B PACIPEACIECHHBIX CHCTEMAX.

Tema 3.3. MarucTpajibHble IPUEMHUKH U TIEPEIATUNKH.
Tema 3.4. CxeMOTEXHHKA Y3JI0B ralbBAaHUYECKON
Pa3BsI3KH.

Paznen 4. CpencTBa conpspKeHHS DIIEKTPOHHBIX
MPOMBIIIUIEHHBIX YCTPOHCTB C BHEIIHUMHU
YCTPONUCTBaAMHU.

Tema 4.1. I3sMeputenbHbIe IpeoOpa3oBaTen
AIIEKTPOHHBIX CUCTEM.

Tema 4.2. O030p U3MEPUTENHHBIX TPe0Opa3oBaTeNeH,
BBIITYCKAaEeMBIX BEAYIIUMHU (hUPMaMHU.

Tema 4.3. DneMeHTHI 4eTOBEKO-MAITHHHOTO
nHTepdeiica.

Paznen 5. HTerpanpHble 3aIOMUHAIOIINE YCTPOUCTBA.
Tema 5.1. Knaccudukarnus 3amoMrHaOIUX YCTPOUCTB.
Tema 5.2. PasnoBunnoctu O3Y.

Tema 5.3. OGnacTu NpUMEHEHHsI 3aITOMUHAFOIIINX
YCTPOKCTB.

Paznen 6. UnhopMaimoHHbBIE TEXHOIOTHHU B
aBTOMATHU3UPOBAHHOM MPOCKTUPOBAHUU U
aBTOMATHYECKOM MPUOOPOCTPOUTEIIEHOM
npou3BoacTBe MHIyCcTpHu 4.0.

Tema 6.1. TexHomoruu A1 KOMMYHUKAITUU
KuOep(pHU3MUeCcKuX CUCTEM Ha TIPOU3BOJICTRE.
Tema 6.2. Kubepdusndeckrne CUCTEMBI
MIPOMBITIINICHHOTO HA3HAYCHUSI.

Tema 6.3. MyapTHAreHTHas cpena Kuoeppu3naeckoro
ugpoBoro npoussojicTBa MugycTpun 4.0.
Tema 6.4. DNEKTPOHHBIN JOKYMEHTOOOOPOT
KkuOeppU3rUecKoro Npou3BoACTBA

Htoro B CCMCCTpC:

17

34

17

0 76

Hroro

17

34

17

0 76

HpaKTI/I‘{eCKaH IIOArOTOBKAa  3aK/IIKOYacCTCiA

B

HEMMOCPCACTBCHHOM

BBITIOJTHCHHUH

00yYarOMIUMUCS OTIPEICIICHHBIX TPYIOBBIX (DYHKIINH, CBA3aHHBIX C OyAyIIen mpodecCHoHATbHON

ACATCIIbHOCTBIO.

4.2. CopnepxkaHue pa3iesioB U TEM JICKIIMOHHBIX 3aHITHI.
Copepxanre pa3ziesioB U TeM JIEKIIMOHHBIX 3aHATUN IPUBEICHO B Tabmnuiie 4.

Ta6mmma 4 — ConepkaHue pa3aesioB U TEM JEKIIMOHHOTO ITUKJIA

Howmep pasznena

Ha3zBanue u conepkaHue pas3aeiioB U TEM JEKIIMOHHBIX 3aHATHI

1 Paznen 1. OcHOBBI pa3pabOTKH ANEKTPOHHBIX YCTPOMCTB HAa OCHOBE
MHTErPAJIbHBIX MUKPOCXEM MPOTPaMMHUPYEMOM JTIOTUKHU.
Tema 1.1.ITporpaMMupyemblie TOTHYECKHE HHTETPATBHBIE CXEMBI
(IIJIUC). Ob1ue mpuHITAITH TTOCTPOSHUS YCTPOHCTB HA OCHOBE
ITJIUC. O630p IIJIMC, BeimyckaeMmbIx ¢pupmamu "Altera",
"Xilinx", “Actel”. OcHOBBI (YHKIIMOHUPOBAHHUSL.
@DYHKIMOHAIbHBIE BO3MOKHOCTU. OTpaHUYEHHUS.




Tema 1.2. Coznanue npoexrtoB s [IJINC.

CpenctBa pazpaborunka. CAIIP "Quartus". "AnnapaTHslil" BapHaHT
peanmu3anuu mpoekta. bubmmorexu snemMeHToB. ba3oBble 3JeMEHTHI
(primitives). DaeMeHTbl U3 cepuH 74xXX. DIIeMEeHTbl MerapyHKUUH.
IIporpamMmMHBIA BapuaHT peadu3aluy MPOEKTa. S3bIKM ONUCAHUS
anmaparypst AHDL, VHDL, Verilog. Peanuzauus OyneBbix
BBIDQKEHU M ypaBHEHUH. 3amaHue y3710B M IMHH. OmnepaTtopel
YCJIOBHOM JIOTHKHU.

[TpoexTrpoBaHue TUIOBBIX (PYHKIIMOHAIBHBIX Y3J10B IIU(PPOBBIX
ycrpoiict Ha IIJIMC: gemmmdpatopsl, MyJIbTUILIEKCOPHI,
KOMIIapaTopbl KOJIOB, CUETUYUKHU, perucTpbl. [IpoextupoBanue
U(PPOBBIX Y3JI0B 10 33JaHHOMY ITOBEICHYECKOMY OIHCAHHIO.
Hepapxuueckne npoekThl. BkiltoueHre B IPOEKT CTaHAAPTHBIX U
HOJIb30BATENIBCKHUX MapaMeTPUUECKUX (QYHKIUH.

TunoBble omMOKH B "anmmapaTHIX" U MPOTPAMMHBIX TPOEKTAX

Ha [IJIMC. MonenupoBanue. OTiaaka.

Pazpnen 2. Iloctpoenue ycTpoHCTB NMPOMBIIIIIEHHOW aBTOMATHU3AI[UU

Ha 0a3e CTaHAApPTHBIX MPOrpaMMHPYEMBIX MOAYyJIEH ceMeicTBa

Siemens LOGO.

Tema 2.1. OCcHOBHBIE CBEICHUS O JIOTHYECKUX MOAYJISIX CEMENCTBA
Siemens LOGO. Texuanueckue xapakrepucTuku. CTaHIapTHBIE CXEMBI
BKJItoueHus. ConpsiKeHue ¢ JaTYNKAMU U UCTIOJTHUTEIbHBIMU
ycTporictBamu. OyHKIIMOHAIbHBIE BOBMOXXHOCTH M OTPAHUYEHHUS.
[Ipumeps! TUITUYHBIX TPUMEHEHHUN [T PEIIEHUs 3a/1a4 aBTOMAaTU3aL|H.
Tema 2.2. [TporpammupoBanue moayieir Siemens LOGO B cpege LOGO!
Soft Comfort.

basoBbie  nornueckue  ¢QyHkuuum  moxyieil  cemeiictBa  LOGO!
Crnenmanbsable pyHkuuu moayneit cemeiictea LOGO!. Lludpossie 6510KH.
Peneitapie Omoku. Taiimepsr. Cuerumku. Cueryuk pabodero BpeMEHHU.
CnBurosslii peructp. YacToTHblil KOMIapaTop. ['eHepaTopsl UMITYIbCOB.
AmnamoroBple  OJOKH.  YcuiauTenb.  AHAJOTOBBIM  KOMITapaTop.
VYnpasnsieMblid T€HEPATOP JIMHEMHO W3MEHSIoLerocss HanpsokeHus. [1H-
perynstop. [lapameTpu3zarus 0;10k0B. BEIBOI TEKCTOBBIX COOOIIEHUIA.
[Tpumepsl npumenenust moayaeid LOGO! B mpoMBIILIEHHOCTH.

Paznen 3. Opranuzanusi uHTEpQEHCHOTO B3aWMOJCHCTBUS B
pacipeIeeHHbIX AIEKTPOHHBIX MPOMBIIIJIEHHBIX CUCTEMAX.

Tema 3.1. JIunuu cBsi3u.

Knaccudukanus muanii cBsi3u (JIC). Bomokonno-ontudeckue JIC.
OnnomnpoBoansie JIC: koakcuanbHbli kabens, JIC Tuna "Burtas mapa.
Mmuoromnposoausie JIC: xrytossie JIC, nueiidHbie coeTMHUTEH,
NE€YaTHBIN MOHTaXX. DKkpanuposaHHble JIC. CpaBHUTENBHbBIE
XapaKTEPUCTUKHU MPOIMYCKHONU CIOCOOHOCTH.

Tema 3.2. UnTepdeiicel mepegaun JaHHBIX.

CrangapThl aCHHXPOHHOM MOCJIeI0BATEILHOM NIEpeIayn JaHHbIX.
Brytpunnatasie natepdeiicel. [llnna napopmannonnoro ooMeHa
uHTerpanbHbix cxeM 1C. luna nHpopManroHHOro ooMeHa
uHTerpanbHbeIX cxeM SMBus. OnHonpoBoasslii uaTepdeiic [-Wire.
HuzkoBonbTHBIN nHTEpdetic LVDS. IIpombinennbie nHTEpdEiich
RS-232, RS-422A, RS-485.

Kox "Manuecrep-I1". bunonsipHslii (ha30MaHUAITYTUPOBAHHBIA KO C
naccuBHOM nay3oi. CucteMsbl nepeaayn 1BOMYHON HH(pOpMaIum ¢
npeoOpa3oBaHUEM: YaCTOTHAS U (pa30Basi MaAHHITY SIS,

Tema 3.3. MarucTtpaibHble IPUEMHHUKH U MIEPENATUUKHU.




DNEKTPUUECKHUE XapaKTEPUCTUKU: BXOJHOE U BBIXOAHOE COIIPOTUBIICHHUS.
OcoOenHocTy UHTEP(HENCHBIX MUKPOCXEM, BBITIOJIHEHHBIX MO TEXHOJIOTHH
KMOIIL, TTJI n OCIJI. Cratudeckue M JAMHAMUYECKHE IapaMeTpBhl.
bydepnble nsneMeHTHl U IIKMHHBIE (QopmupoBatenu. Harpysounas
CHOCOOHOCTh  mepenaTdyuka.  [IoMexXoycTOMYMBOCTH  IpUEMHHKA.
Hubdepennmanbapiii  npueMHUK.  [IpueMHHUK € THCTEPE3UCOM.
[IpeobpazoBarenmn  ypoBHel  nuppoBbIX  curHamoB.  Ilpumepsr
OTEUECTBEHHBIX U 3apyOeKHBIX HHTErpajbHBIX IpeoOpazoBaTeneit
ypoBueii: KMOII — TTJI, 9CJI — TTJI, LVDS — TTJI, RS-232 — TTJL.
CxeMoTexHHKa rpeoOpaszoBareniell ypoBHEW Ha TpaH3UCTOPaX.

Tema 3.4. CxeMOTEXHHMKA y3JIOB raJIbBAHUYECKON Pa3Bs3KHU.

[IpobGnema ypaBHUTENBHBIX TOKOB. TpaHchopmaTopHas pa3BsizKa.
IIpuMeHeHre ONTOAIEKTPOHHBIX YCTPOUCTB. TOKOBas METIIs.

AHanu3 GyHKIIMOHUPOBAHUS SJIEMEHTOB T'aJIbBAHUYECKOM Pa3BA3KU

Ipy Tiepeiade UMIYIIbCHBIX CUTHAJIOB/ [IpoMBINIEHHBIE MOTYIH
rajbBaHUYECKOM pa3Bs3KHU.

Paznen 4. CpeactBa conpsiKEHHUs AIEKTPOHHBIX MPOMBIIIIEHHBIX
YCTPOWCTB C BHEIIHUMH YCTPOUCTBAMU.

Tema 3.1. 3mepurenbHbie MpeoOpa3zoBaTEIH SJIEKTPOHHBIX CUCTEM.
Pa3HOBHIHOCTH CPENICTB aBTOMATUYECKOTO BBOJIA U BBIBOJIA IAHHBIX B
cuctemax coopa u 00padboTku nHpopMauu. /JaTunku nepBUIHON
uHpopManuu. MaTepdeiicel. DnemMeHTHas 6a3a aHAJIOTOBBIX YCTPOWCTB
CPEJICTB COTPSIKEHHUS.

[IpeoGpazoBarenu HanpsKeHHs B KOl (aHAIOro-nu(poBbIe
npeoOpazoBarenu, ALI[1). OcnoBHbie xapaktepuctuku ALIIL.
CraTnueckue U AMHAMUYECKUE XapakTepucTuku. TunoBoit nuurepdeiic
AIIIL Ocnosubie cTpykTypsl ALLL [Tapannensusie AL ALTT
nocienoBaTenbHbIX npuommkenuil. Marerpupytomme AL Curma-
nenvta AL ALIIT Ha nepekntouaembix KoHaeHcaTopax. Bugeo-ALIII.
CpasuurenbHbie Xapaktepuctuku AL nuarpamma "paspsia-HOCTb —
osicTpoaeiicTBue". IHTerpupyomue npeodpa3oBaTein HalpsHKe-HUe —
BpeMs, HaNpsHDKEHUE — 4acToTa.

[IpeoOpazoBarenu koja B HanpspKeHUE (UG POAHATIOTOBBIE
npeoOpazoBarenu, [IAIT). OcnoBHbie xapaktepuctuku [IATL.
CraTuyeckue u JuHaMu4eckue xapakrepuctuku. Ctpykrypa LAIT

¢ pesuctuBHOM MaTpunei. Buaeo-1{AIl. CpaBHuTenbHbIe
xapakrepuctuku LHAIT: nuarpamma "paspsiiHOCTh — OBICTPO-
nencreue.

QOyHKIIMOHAIBHBIE y3JIbI 00paOb0TKH aHAIOTOBBIX CUTHAJIOB Ha Oaze LIAIL:
YCUIIUTENb C IEPEMEHHBIM K03()(PULIMEHTOM yCUIIeHNUs, IEPEeCTpauBacMblil
bunbTp.

Tema 3.2. O630p U3MEPUTEIBHBIX MPEOOPA30BATENCH, BBIITYCKACMBIX
BEYIIUMU (PUPMAMHU.

WzmepurenbHble mpeodpazoBarenu u natauku ¢pupM "Analog
Devices", "Linear Technologies", "Microchip", "Maxim", "Texas
Instruments", "Sony", "STMicroelrctronics". ConpsixeHue co
CTaHJapTHBIMH MUKPOIIPOLIECCOPHBIMU UHTEpdeiicamu.

Tema 3.3. DneMeHThI 4eT0BEKO-MALIMHHOTO HHTep(elica.
[TonmynpoBoAHMKOBBIE MHIUKATOPHI. Pacuer GammacTHBIX
COIPOTHUBJICHHIA.

CemucerMeHTHBIE ITU(PPOBBIE TOITYIPOBOJHIUKOBEIE, BAKYYMHO-
JIOMUHECHEHTHbIE U )kuaKokpuctaunyeckue (JKK) nHamkaTopsl.




[Tpuniun qguHamMuyecko nHAMKAMKU. [loaKiIFoueHne MHOrOpa3psaIHOTO
CEMHCEIMEHTHOTO IIU(PPOBOr0 MHIUKATOPA K HU(PPOBBIM U
MHUKPOIPOIIECCOPHBIM YCTPOICTBAM.

AndasurHo-mudpossie u rpadpudeckue XKXK-uHaukaTopsr pupm
"Hitachi" u "Powertip". MaTepdeiic koHTpoiepa rpadhudecKux
JKK-UHIMKATOPOB.

Pasznen 5. MHTETpansHble 3aI0MUHAIONME YCTPOMCTBA.

Tema 5.1. Knaccudukamnus 3armoMUHAIOMUX YCTPOUCTB. [locTosiHHBIC
3annomuHaromue ycrporctBa (I13Y). OmnepaTtuBHBIE 3aOMHMHAIOLINE
ycrpoiictea (O3Y). CranmaptHele wuHTepdeiicel mukpocxem [13Y,
cratnyeckux U nuHamuueckux O3VY.

Tema 5.2. PazgoBugnoctu O3YV.

Cratuueckoe O3Y (SRAM). Junamuueckoe O3Y (DRAM).
PasnoBugnoctu I13Y. Onexrpuuecku nporpammupyemsie 113V (EPROM),
I13Y c ynbrpaduoneroBsim ctupanueMm (UF-EPROM). Flash-namsTs.
Moaynu DiskOnChip dupmser "M-Systems" (M3paunns). [Ipumepbr
MUKpOCXeM. DHEProHEe3aBUCUMbIE OTIEPATUBHBIE 3aTIOMUHAIOIIHE
ycrporictBa. deppoasexrpudeckas namsats (FRAM).
MarnutopesuctuBHas namsate (MRAM). ITamsare ¢pupmer "Ovonix"”
(OUM). ITamsats nvRAM.

ApPXUTEKTYpPbI 3alIOMUHAIOIIMX YCTPOUCTB. 3alIOMUHAIOIIEE YCTPOMCTBO €
npou3BoibHOM BEIOOpKOiA. LIFO-, FIFO-0ydepsl. KackamgupoBanue
MHKpOcxeM namsartu. [loctpoenue Monynen naMsru.

Tema 5.3. O6nacTu npuMeHEHUs 3alIOMUHAIOIINX YCTPOHCTB.

[Tpumepsl MUKPOCXEM MTaMATH, BBIITYCKAEMbIX BEAYIIUMU

¢bupmamu: "Alliance Semiconductor", "Cypress", "Toshiba" u ap.

Paznen 6. MuHdopmanuoHHBIE TEXHOJOTMHM B aBTOMATU3UPOBAHHOM
MPOEKTUPOBAHUU u ABTOMAaTHUYECKOM prOOPOCTPOUTETHHOM
npousBoacTBe UHuayctpuu 4.0.

Tema 6.1. Texnonoruu 1jis KOMMYHHUKAITUU

KHOepPU3NIECKUX CUCTEM Ha MTPOU3BOJICTBE.

TexHonoruu xpaneHus: 1 00padOTKH OOJIBIITUX MAaCCUBOB
MIPOU3BOJCTBEHHBIX TAaHHBIX TE€XHOIOTHUHU BBIMOITHEHUS
TEXHOJOTMYECKHX Olepaluil B KuOep(hu3nueckux cucreMax.
TexHOIOrHM MEXMAIIMHHOTO B3aUMOICHCTBHSI KMOephu3nuecknx
cucteM. TEeXHOIOTHH YeIOBEKO-MAIIMHHOTO B3aUMOICUCTBUS IS
KHOepPU3NIECKOTO MPOU3BOICTBEHHOTO KOMILIIEKCA.

Tema 6.2. Kubepdusznueckne CUCTEMBI IPOMBITITIEHHOTO HA3HAYCHHUS.
Kubepduszuueckue cuctemsl (KOC) agauruHoro npoussoactaa. 3D-
npuHTHHT. Knbepdusndeckue cucTeMbl TOBEPXHOCTHOTO MOHTaXa
ANMEKTPOPATHOKOMIIOHEHTOB. Knbepdusndyeckue cucTeMbl TPaHCIIOPTHOU
uHQpacTpyKTypbl yMHOH (pabpuku. Kubepduzndeckue cucremsl
MPOU3BOJICTBEHHOT'O KOHTPOJIS.

Tema 6.3. MynbTHareHTHas cpeqa Kuoephu3ndeckoro MudpoBoro
npousBozacTBa Uuaycrpuu 4.0.

Kubepduznyeckas cucrema Kak areHT MyJIbTHareHTHOW CpeJibl.
MynbsTuarentHas cpena nudposoro npousBoactsa. Tomonoruu KOC
B cocTaBe yMHOU (abdpuxu Unmyctpun 4.0.

Tema 6.4. DNEKTPOHHBIN JOKYMEHTOO00POT KHOSPPUZNIECKOTO
npousBoacTBa. L{udpossie hopmbl onucanust 00bexkToB MHIYyCcTpUN
4.0. NudopManinoHHO-TEIEKOMMYHHUKAITMOHHAS CpeIa U POBOH
babpuku u ymuoi hadbpuku Manycrpun 4.0. KnneHr-cepBepHbie




TexHojoruM Ha npeanpustusx Uuaycrpuu 4.0. Obnaunas
UHPPACTPYKTypa Kak cepBHC AJis mpousBoacTBa Uuayctpun 4.0.

4.3. Ilpaktuueckue (CEMUHAPCKHUE) 3aHITUS
TeMbl IpaKTHYECKHUX 3aHATHI U UX TPYJOEMKOCTh IIPUBEICHBI B TaOIHIIE 5.

Tabnuna 5 — [IpakTudeckue 3aHITHS U UX TPYJOEMKOCTb

N3 anx No
No . DopMl Tpyno- | poakriueckoit | pasnena
/i Tembl mpakTHUECKUX 3aHATHI MPAKTHIECKUX | €MKOCTb, | 1\orvoropicn, | qucrmr-
3aHATHI (dac) (uac) f—
Cemectp 7
Nzyuenwne cpenbl pazpadboTyrka
UGPPOBBIX (PYHKIIMOHATBHBIX KOMITBIOTEPHOE
1 | 6mokos na ITJIMC Quartus MOJICIIMPOBAHUE 2 1 2
Pa3paboTka KOMOMHAIIHIOHHOTO
ycrpoiictBa Ha ocHoBe [IJINC B KOMIIBIOTEPHOE
2 | cpene Quartus MOJIETUpOBaHUE  [2 1 2
Pa3paboTka cueTdnka ¢ 3aJaHHBIM
OCHOBaHUEM cueTa Ha T- KOMITBIOTEPHOE
3 | rpurrepax B cpeae Quartus MojenrpoBanue |4 2 2
Pa3paboTka cueTurka ¢ 3aJaHHBIM
OCHOBaHHEM cuera Ha JK- KOMITBIOTEPHOE
4 | rpurrepax B cpene Quartus MojieTupoBanue (4 2 2
Pa3zpabotka popmupoBaTenst
HMMITYJIbCHOMN
MOCJIEI0BATEIILHOCTH C KOMITBIOTEPHOE
5 | 3amaHHBIMH CBOMCTBAMU MozenrpoBanue 4 2 2
Pa3zpabotka popmupoBaTenst
HUMITYJIbCOB, YIIPABIIIEMOTO KOMITBIOTEPHOE
6 | nudpoBBIM KOTOM MojenrpoBanue |4 2 2
N3ydenne 6a30BBIX JIOTHYECKUX H
CTEMANBHBIX (QYHKIUH
MPOTPaMMHUPYEMBIX JTOTHYECKHX
moaynei Siemens LOGO B cpenie | KOMOBIOTEPHOE
7 | LOGO! Soft Comfort. MoieTupoBanue (4 2 5
Pa3pabotka ycTpoiicTBa
JIOTUYECKOTO0 yIpaBjeHuUs Ha Oa3e
MPOrPaMMHUPYEMOTO JIOTUYECKOTO | KOMIBIOTEPHOE
8 | momynst LOGO! Siements. MOJIeTUpOBaHue  [2 1 5
Pazpabotka mpoekra ycTpoiicTBa
yIpaBIeHUS CBETOTEXHUUYECKUM
obopyioBaHrEM Ha 0aze MOIyJIs
MPOMBIIIJICHHON aBTOMATHU3AINH KOMITBIOTEPHOE
9 [ LOGO! Siemens MosieTupoBanue (4 2 5
Pa3zpaboTka npoekra ycTpoicTBa
YIpPaBIEHUS NIEKTPOTEXHUUESCKIM
MIPOMBIIIJIEHHBIM 000pyAOBaHUEM
Ha ocHoBe Moyt LOGO! KOMITHIOTEPHOE
10| Siemens MosienupoBanue (4 2 5




| Bcero
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4.4. JlabopaTOpHBIC 3aHATHS

Tembl 1a00paTOPHBIX 3aHATUN U UX TPYAOEMKOCTb NPUBEICHBI B TaOIUIIE 6.

Tabnuna 6 — JIabopaTtopHble 3aHITHS U UX TPYJOEMKOCTb

W3 aux Ne
No Tpyno- o
0 MPAKTHYECKOH | pasmerna
HaumeHnoBaH#ue 1a00paTOpHBIX paboOT €MKOCTb,
/1 MMOJTOTOBKH, | JUCITUII-
(qac)
(dac) JIMHBI
Cemectp 7
W3mepuTensb UUTENHHOCTH UMITYJIbCa Ha Oa3e
MIPOrPaMMHUPYEMOTO JIOTHYECKOTO MOTYJIsI
1 LOGO! Siemens 4 2 5
N3mepuTenb neproja clieI0OBaHUS UMITYJIECOB
Ha 0a3e MporpaMMHPyEMOro JOTHIeCKOTO
2 moayist LOGO! Siemens 4 2 5
YrpaBlieHHe 3JIEKTPOIBUTATEIIEM
MTOCTOSTHHOTO TOKa TIOCPEICTBOM
IPOTPAMMHPYEMOTO JIOTUIECKOTO MOIYJISI
3 LOGO! Siemens 4 2 5
YrpaBiieHHE IaroBBIM JICKTPOJIBUTATEIIEM
MOCPEICTBOM ITPOrPaAMMHUPYEMOTO
4 noruueckoro Mmoayist LOGO! Siemens 5 2 5
Bcero 17 8

4.4. KypcoBoe npoeKTHpOBaHUE/ BBITIOTHEHHE KYPCOBOM pabOThHI

VY4eOHBIM MJIaHOM HE IPETYyCMOTPEHO

4.5. CamocrodrenbHas padoTa 00y4aroIXcs

Buapl caMocTosITeIbHON pabOTHI M €€ TPYA0EMKOCTh MPUBEICHBI B Ta0IHIIC 7.

Tabnuna 7 — Bunbel caMmocToaTeIbHON paboThl M €€ TPYJ0EMKOCTh

arrectaruu (I1A)

. Bcero, | Cemectp 7,
Bun camocrositensHOM paboTh
yac yac
1 2 3
N3ydeHne TeopeTHIecKoro MaTepuana
50 50
quctuuael (TO)
Kypcosoe npoektuposanue (KII, KP)
Pacuetno-rpaduueckue 3aganus (PI'3)
Brmonaenue pedepata (P) 20 20
[ToaroroBka K TeKyIiemMy KOHTPOIIIO ) )
ycneBaemoctu (TKY)
Jomamnee 3aganue ([3)
Kontposbabie paboTsl 3a09ankoB (KP3)
IToaroroBka K mMpoOMeKyTOYHOMN 4 4




Bcero:‘ 76 ‘ 76 ‘

5. Ilepeuenpb yueOHO-METOIUYECKOTO 00CCTICUCHHMSI

JUIS CAMOCTOSTENIEHON PaboThl 00yUaIOMIUXCS [0 TUCIUIUIMHE (MO/YIIIO)
Y4eOHO-MeToAMYECKHE MaTePHAIIbI U1 CAMOCTOSITENTEHOM paboThl 00y4arOIMKXCs YKa3aHbI B I1.1I.

7-11.

6. IlepedeHp MeyaTHBIX U 3JCKTPOHHBIX YUEOHBIX U3aHUIMI

IlepeueHp nevaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3/1aHUN NPUBEEH B Tabaule 8.
Tabnuua 8— [lepeueHb MeYaTHBIX U JICKTPOHHBIX YUEOHBIX U3TaHUI

S.ru

Siemens B Poccun.

Kommuectso
3K3EMIULIPOB
[ngp/ bubnmnorpaduueckas ccplika B Oubmorexe
URL aapec (kpome
3IEKTPOHHBIX
9K3EMILIIPOB)
004.9 Amnanoro-udposoe npeobpazosanne / Y. Kecrep u np.; pen. Y. 16
A64 Kecrep; nep. E.b. Bonoaun. - M.: Texnocepa, 2007. - 1016 c.
004 BuyTpuriiataeie nHTEp(hENChl BCTPaUBaeMbIX CHCTEM: yueOHOE
B78 mocobue / A.A. Boctpukos, H.A. banonun, A.M. Ceprees. - 52
CII6: Usn-so I'VAII 2012. - 95 c.
TexHuYeckoe U NporpaMMHOE 0OecTieYeHre pactpeiesIeHHBIX
004.4 cucTeM ympasieHus: yaeoHoe nocodue/ A.C. Anamkus, J./1. 10
A-64 Kanpipos, B.I'. Xapazos; C.-Iletep0. roc. rop. ud-t (TexH. yH-
T). - CI16: Ban @emopos, 2004. - 369 c.
http://padabum.co Mumnaes W.I'., Camoiinenxo B.B. IIporpammupyemslie IEKTPOHHEH
m/d.ohp?id=15345 | TOTHYECKHE KOHTPOILIEPBI. IIpakTrveckoe pyKOBOACTBO JJIst N
AP HaumHaromero umxkeHepa. CraBponons: AIPYC, 2009. - 100 c. I
http://cyberleninka
.ru/article/n/progra
miruemye- [IporpaMmmupyembie JIOTUYECKUE KOHTPOJUICPHI B
logicheskie- .
Kontrollery- ABTOMATHU3UPOBAHHBIX cucTeMax yrpasieHus / 1. I'. MuHaes, SIICKTPOHHBIH
% B. M. lllapanos, B. B. Camoiitnenko, M. I'. Ymkyp. 2-¢ u3nm., SK3EMILISIP
— nepepad. u nom. CraBponons: AITPYC, 2010. 128 c.
avtomatizirovanny
h-sistemah-
upravleniya
http://www.eneq.r
u/download/?logo | Siemens. Simatic. LOGO!. PykoBojcTBO nosibp30BaTesl. AIEKTPOHHBIH
m Penaxmus 04. 03/03. AK3EMILIAP
anualruv4.pdf
http://promsis.spb.
ru/catalog/ad_siem .
. IIporpamMmmMupoBaHye KOHTPOJIEPOB (JIOTHIECKUX MOIYJICH) .
ens/automatic_syst . . JJIEKTPOHHBIN
Siemens LOGO!: aBToMaTu3aIms TEXHOJIOTHYECKOTO Iporiecca
ems/logo/program IK3EMILISP
Lo Y IPOU3BOJICTBA.
mirivanie_siemens
logo/
http://www.siemen | Odunmanbubiii Web-caiiT npecTaBUuTEIbCTBAa KOHIICpHA 3IEKTPOHHBIH

3K3EMILILSIP



http://padabum.com/d.php?id=15345
http://padabum.com/d.php?id=15345
http://cyberleninka.ru/article/n/programmiruemye-logicheskie-kontrollery-v-avtomatizirovannyh-sistemah-upravleniya
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http://cyberleninka.ru/article/n/programmiruemye-logicheskie-kontrollery-v-avtomatizirovannyh-sistemah-upravleniya
http://yandex.ru/clck/jsredir?from=yandex.ru%3Bsearch%2F%3Bweb%3B%3B&text=&etext=922.s1fxDDlZZFRpI-QWcb38fCCCLpWzYTzpnzg8QLkbkklHUuCIh0UCp5EtgQON2CaNcftSK8aKudcYQwm5W8M8uZy85oopTR0PX1h1ePXHFzk.81fa1e0a37ab87a14fba35c610207992789ca829&uuid=&state=PEtFfuTeVD4jaxywoSUvtNlVVIL6S3yQ4s-k4ou9ZBQhXTNbXW1CEZvYbTEEvqFT&data=UlNrNmk5WktYejR0eWJFYk1LdmtxaVp0eWxCUUJZaDVWRXlTb09CSTN5S1dqNGI4T09sS0x4b2lZV3hweXFOazAyNmVhcE1XaVJCOHhlWmRraFJxRDV3NmdzNThWbmpnRk5MQ2V5UGtDQU5EMVA1SXlqQU9DYjVac2UtWFJVRDRfUHlNVGxWT3ZpQQ&b64e=2&sign=a9f37784edec5ae024aecb71bd055f2e&keyno=0&cst=AiuY0DBWFJ5fN_r-AEszk4xJxqH5DdRtM4hTKC108G_dhWb02DTEmuMWQrYuHWBQkzdLv2IzxnuxL1kSGX4BIpU5nWCZ7OXbym_xvT7eHHgVVX5w189TkOlkAc6zuxHEJz1oUsxk8E-8PFQRSGnDk0GlcivSPmtMEiy7sWk2viZePlmyX6usQO2ZCthncrTGDfbkHue119o-WNwB8fj2yTa8clai_pWKfu894X_0Jwk&ref=orjY4mGPRjk5boDnW0uvlrrd71vZw9kpErT-jGQv_qa330M3sXE1_y-fXSZYy5yfnmu8Z4VcP39AeV4xiMry8d0Z4D1QRdsA5Uje4KLKMF5bOJx2RPZcOzaqq2026fzw1ftlADhJP3qpwK8MeOLJ4woMXMuptcqTsM7CUB73E5euUZkmOwtaDFsRVxKWkioF6k1-0PHSPltpLEj9xBPUKqn72Fo74QOdnYzEojc79Ro97ItrUilyk3ebcmFE0x-mOOJbjg4JerNHgpvtoKg3sk29NwTZbH0E-F_FWkPlyGLPeElnuei5N20TZxwBmmkow77uyHEoFZ6Iq6oot7IN31t0hECGcYjJf-N9BMnbgeoruly0yYCfUN80MDXJ1bSP0NwLtzQi9bWMyGRWPRAYrLzWd3TGvhmfBiXgj9Bi0B3qLXq7dAuQljMc3BFcxTUWEe_wUmybcnKResCgIu5Du_Xlc5y3zjctNENTgExFWXyqv2Vt7SUeT9DXnoqJ0bv7fjdzN3ZD6VuhiE3raWEtQg&l10n=ru&cts=1451817473445&mc=5.195387433495078
http://yandex.ru/clck/jsredir?from=yandex.ru%3Bsearch%2F%3Bweb%3B%3B&text=&etext=922.s1fxDDlZZFRpI-QWcb38fCCCLpWzYTzpnzg8QLkbkklHUuCIh0UCp5EtgQON2CaNcftSK8aKudcYQwm5W8M8uZy85oopTR0PX1h1ePXHFzk.81fa1e0a37ab87a14fba35c610207992789ca829&uuid=&state=PEtFfuTeVD4jaxywoSUvtNlVVIL6S3yQ4s-k4ou9ZBQhXTNbXW1CEZvYbTEEvqFT&data=UlNrNmk5WktYejR0eWJFYk1LdmtxaVp0eWxCUUJZaDVWRXlTb09CSTN5S1dqNGI4T09sS0x4b2lZV3hweXFOazAyNmVhcE1XaVJCOHhlWmRraFJxRDV3NmdzNThWbmpnRk5MQ2V5UGtDQU5EMVA1SXlqQU9DYjVac2UtWFJVRDRfUHlNVGxWT3ZpQQ&b64e=2&sign=a9f37784edec5ae024aecb71bd055f2e&keyno=0&cst=AiuY0DBWFJ5fN_r-AEszk4xJxqH5DdRtM4hTKC108G_dhWb02DTEmuMWQrYuHWBQkzdLv2IzxnuxL1kSGX4BIpU5nWCZ7OXbym_xvT7eHHgVVX5w189TkOlkAc6zuxHEJz1oUsxk8E-8PFQRSGnDk0GlcivSPmtMEiy7sWk2viZePlmyX6usQO2ZCthncrTGDfbkHue119o-WNwB8fj2yTa8clai_pWKfu894X_0Jwk&ref=orjY4mGPRjk5boDnW0uvlrrd71vZw9kpErT-jGQv_qa330M3sXE1_y-fXSZYy5yfnmu8Z4VcP39AeV4xiMry8d0Z4D1QRdsA5Uje4KLKMF5bOJx2RPZcOzaqq2026fzw1ftlADhJP3qpwK8MeOLJ4woMXMuptcqTsM7CUB73E5euUZkmOwtaDFsRVxKWkioF6k1-0PHSPltpLEj9xBPUKqn72Fo74QOdnYzEojc79Ro97ItrUilyk3ebcmFE0x-mOOJbjg4JerNHgpvtoKg3sk29NwTZbH0E-F_FWkPlyGLPeElnuei5N20TZxwBmmkow77uyHEoFZ6Iq6oot7IN31t0hECGcYjJf-N9BMnbgeoruly0yYCfUN80MDXJ1bSP0NwLtzQi9bWMyGRWPRAYrLzWd3TGvhmfBiXgj9Bi0B3qLXq7dAuQljMc3BFcxTUWEe_wUmybcnKResCgIu5Du_Xlc5y3zjctNENTgExFWXyqv2Vt7SUeT9DXnoqJ0bv7fjdzN3ZD6VuhiE3raWEtQg&l10n=ru&cts=1451817473445&mc=5.195387433495078
http://yandex.ru/clck/jsredir?from=yandex.ru%3Bsearch%2F%3Bweb%3B%3B&text=&etext=922.s1fxDDlZZFRpI-QWcb38fCCCLpWzYTzpnzg8QLkbkklHUuCIh0UCp5EtgQON2CaNcftSK8aKudcYQwm5W8M8uZy85oopTR0PX1h1ePXHFzk.81fa1e0a37ab87a14fba35c610207992789ca829&uuid=&state=PEtFfuTeVD4jaxywoSUvtNlVVIL6S3yQ4s-k4ou9ZBQhXTNbXW1CEZvYbTEEvqFT&data=UlNrNmk5WktYejR0eWJFYk1LdmtxaVp0eWxCUUJZaDVWRXlTb09CSTN5S1dqNGI4T09sS0x4b2lZV3hweXFOazAyNmVhcE1XaVJCOHhlWmRraFJxRDV3NmdzNThWbmpnRk5MQ2V5UGtDQU5EMVA1SXlqQU9DYjVac2UtWFJVRDRfUHlNVGxWT3ZpQQ&b64e=2&sign=a9f37784edec5ae024aecb71bd055f2e&keyno=0&cst=AiuY0DBWFJ5fN_r-AEszk4xJxqH5DdRtM4hTKC108G_dhWb02DTEmuMWQrYuHWBQkzdLv2IzxnuxL1kSGX4BIpU5nWCZ7OXbym_xvT7eHHgVVX5w189TkOlkAc6zuxHEJz1oUsxk8E-8PFQRSGnDk0GlcivSPmtMEiy7sWk2viZePlmyX6usQO2ZCthncrTGDfbkHue119o-WNwB8fj2yTa8clai_pWKfu894X_0Jwk&ref=orjY4mGPRjk5boDnW0uvlrrd71vZw9kpErT-jGQv_qa330M3sXE1_y-fXSZYy5yfnmu8Z4VcP39AeV4xiMry8d0Z4D1QRdsA5Uje4KLKMF5bOJx2RPZcOzaqq2026fzw1ftlADhJP3qpwK8MeOLJ4woMXMuptcqTsM7CUB73E5euUZkmOwtaDFsRVxKWkioF6k1-0PHSPltpLEj9xBPUKqn72Fo74QOdnYzEojc79Ro97ItrUilyk3ebcmFE0x-mOOJbjg4JerNHgpvtoKg3sk29NwTZbH0E-F_FWkPlyGLPeElnuei5N20TZxwBmmkow77uyHEoFZ6Iq6oot7IN31t0hECGcYjJf-N9BMnbgeoruly0yYCfUN80MDXJ1bSP0NwLtzQi9bWMyGRWPRAYrLzWd3TGvhmfBiXgj9Bi0B3qLXq7dAuQljMc3BFcxTUWEe_wUmybcnKResCgIu5Du_Xlc5y3zjctNENTgExFWXyqv2Vt7SUeT9DXnoqJ0bv7fjdzN3ZD6VuhiE3raWEtQg&l10n=ru&cts=1451817473445&mc=5.195387433495078
http://yandex.ru/clck/jsredir?from=yandex.ru%3Bsearch%2F%3Bweb%3B%3B&text=&etext=922.s1fxDDlZZFRpI-QWcb38fCCCLpWzYTzpnzg8QLkbkklHUuCIh0UCp5EtgQON2CaNcftSK8aKudcYQwm5W8M8uZy85oopTR0PX1h1ePXHFzk.81fa1e0a37ab87a14fba35c610207992789ca829&uuid=&state=PEtFfuTeVD4jaxywoSUvtNlVVIL6S3yQ4s-k4ou9ZBQhXTNbXW1CEZvYbTEEvqFT&data=UlNrNmk5WktYejR0eWJFYk1LdmtxaVp0eWxCUUJZaDVWRXlTb09CSTN5S1dqNGI4T09sS0x4b2lZV3hweXFOazAyNmVhcE1XaVJCOHhlWmRraFJxRDV3NmdzNThWbmpnRk5MQ2V5UGtDQU5EMVA1SXlqQU9DYjVac2UtWFJVRDRfUHlNVGxWT3ZpQQ&b64e=2&sign=a9f37784edec5ae024aecb71bd055f2e&keyno=0&cst=AiuY0DBWFJ5fN_r-AEszk4xJxqH5DdRtM4hTKC108G_dhWb02DTEmuMWQrYuHWBQkzdLv2IzxnuxL1kSGX4BIpU5nWCZ7OXbym_xvT7eHHgVVX5w189TkOlkAc6zuxHEJz1oUsxk8E-8PFQRSGnDk0GlcivSPmtMEiy7sWk2viZePlmyX6usQO2ZCthncrTGDfbkHue119o-WNwB8fj2yTa8clai_pWKfu894X_0Jwk&ref=orjY4mGPRjk5boDnW0uvlrrd71vZw9kpErT-jGQv_qa330M3sXE1_y-fXSZYy5yfnmu8Z4VcP39AeV4xiMry8d0Z4D1QRdsA5Uje4KLKMF5bOJx2RPZcOzaqq2026fzw1ftlADhJP3qpwK8MeOLJ4woMXMuptcqTsM7CUB73E5euUZkmOwtaDFsRVxKWkioF6k1-0PHSPltpLEj9xBPUKqn72Fo74QOdnYzEojc79Ro97ItrUilyk3ebcmFE0x-mOOJbjg4JerNHgpvtoKg3sk29NwTZbH0E-F_FWkPlyGLPeElnuei5N20TZxwBmmkow77uyHEoFZ6Iq6oot7IN31t0hECGcYjJf-N9BMnbgeoruly0yYCfUN80MDXJ1bSP0NwLtzQi9bWMyGRWPRAYrLzWd3TGvhmfBiXgj9Bi0B3qLXq7dAuQljMc3BFcxTUWEe_wUmybcnKResCgIu5Du_Xlc5y3zjctNENTgExFWXyqv2Vt7SUeT9DXnoqJ0bv7fjdzN3ZD6VuhiE3raWEtQg&l10n=ru&cts=1451817473445&mc=5.195387433495078
http://promsis.spb.ru/catalog/ad_siemens/automatic_systems/logo/programmirivanie_siemens_logo/
http://promsis.spb.ru/catalog/ad_siemens/automatic_systems/logo/programmirivanie_siemens_logo/
http://promsis.spb.ru/catalog/ad_siemens/automatic_systems/logo/programmirivanie_siemens_logo/
http://promsis.spb.ru/catalog/ad_siemens/automatic_systems/logo/programmirivanie_siemens_logo/
http://promsis.spb.ru/catalog/ad_siemens/automatic_systems/logo/programmirivanie_siemens_logo/
http://promsis.spb.ru/catalog/ad_siemens/automatic_systems/logo/programmirivanie_siemens_logo/
http://www.siemens.ru/ad/ri;
http://www.siemens.ru/ad/ri;

http://www.lib.ma | IIporpammupoBaHue Jornueckux kontposuiepos (PLC):
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r8s Anprnuaa [Tabmumrep: Touka, 2017. - 224 c.
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7. IlepeueHb 37IEKTPOHHBIX 00pPa30BATENIbHBIX PECYPCOB
MH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHON ceTn «VIHTepHeT»

[Iepeuyenn 3JIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB MH(pOpPMaLIMOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTH «VIHTepHeT», HEOOXOOUMBIX JUIsI OCBOCHUS TUCLMILUIMHBI
npuBesieH B Tabmuie 9.
Tabmuua 9 — IlepedyeHb SIIEKTPOHHBIX O0pa30BAaTEIbHBIX PECYPCOB HH(POPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOU cetu «HTepHeT

URL anpec HaunmenoBanue

http://fpga.in.ua/category/fpga/cad- AmnTtonok A.M. OcHoBsl pabotel B Quartus 1I: Kypc naboparopHbix
pld/basic-quartus pabort / Jlabopatopist unpposux texHonoriit Ha 6a3i PEJI HTYY
“KIIN”, kadenpa KEOA.

8. IlepeueHr MHGOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeyeHp mporpaMMHOro oOecHeueHHs, HCIOIb3YEeMOro MpPU OCYIIECTBICHUH
00pa30BaTENFHOTO MpOIIecca MO JUCIUITIIHHE.
[lepeyeHnp UCONB3yeMOro MPOrPaMMHOT0 obecrieueHus npeacrasieH B Tadbmuure 10.

Ta6mmma 10— ITepeyeHr nporpaMMHOTO oOecreueHus

Ne /i HaumenoBanue
1 Quartus Prime software Lite edition. JlocTynen ass 3arpy3ku
//URL: http://dl.altera.com/?edition=lite
2 CBo0OomHO pacmpocTpanseMblil mporpaMmMHblil mpoaykt LOGO! Soft Comfort
koHuepHa Siemens GmbH. // URL: http://w3.siemens.com/mcms/programmable-logic-
controller/en/logic-module-logo/demo-software/Pages/Default.aspx

8.2. [lepeuenn WH(pOPMAIMOHHO-CTIIPABOYHBIX CHUCTEM,UCITOJIb3YEMBIX npu
OCYIIECTBIIEHUU 00Pa30BaTEILHOTO MPOIIecca MO UCIUILTHHE

[lepeuens ncnoab3yeMbIx HHOOPMALIMOHHO-CITPABOYHBIX CUCTEM MPEJCTABIICH B TA0IHIIE
1.

Ta6mmma 11— Ilepeyerr nHGOOPMAITMOHHO-CITPABOYHBIX CUCTEM
Ne /i HaumenoBanue

He npenycmotpeno

9. MarepuanbHO-TeXHUYECKas Oa3a
CocraB MarepuadbHO-TEXHUYECKOHW 0a3bl, HEOOXOAMMOW [UIi  OCYIICCTBICHHS
00pa30BaTeNBLHOTO MpoIiecca Mo TUCIUTUIMHE, TIPECTaBIeH B Tabmuiel2.

Ta6mmma 12 — CoctaB MaTepuaaibHO-TEXHUUECKOU 0a3bl


http://www.lib.madi.ru/fel/fel1/fel16E416.pdf
http://www.lib.madi.ru/fel/fel1/fel16E416.pdf
http://www.lib.madi.ru/fel/fel1/fel16E416.pdf
http://www.lib.madi.ru/fel/fel1/fel16E416.pdf
http://fpga.in.ua/category/fpga/cad-pld/basic-quartus
http://fpga.in.ua/category/fpga/cad-pld/basic-quartus
http://fpga.in.ua/category/fpga/cad-pld/basic-quartus
http://dl.altera.com/?edition=lite
http://w3.siemens.com/mcms/programmable-logic-controller/en/logic-module-logo/demo-software/Pages/Default.aspx
http://w3.siemens.com/mcms/programmable-logic-controller/en/logic-module-logo/demo-software/Pages/Default.aspx
http://w3.siemens.com/mcms/programmable-logic-controller/en/logic-module-logo/demo-software/Pages/Default.aspx

No HaumeHnoBanue cocTaBHOM 4acTH Howmep aynuropuu
/1 MaTepHUaTbHO-TEXHUYECKOHN 0a3bl (TIpu HEOOXOAMMOCTH )

JlekumoHnHas ayiuropus

2 | KomnbrloTepHsbIi Kiace

10. OuenouHsle CpeaCTBa AJs MPOBEACHUSI IPOMEKYTOUHON aTTeCTalluu
10.1. CoctaB OLIEHOYHBIX CPEICTBAJS TPOBEJACHUS IPOMEXKYTOYHOW aTTecTaluu
00yJaromuxcs 1Mo JUCHUTUTHHE TIPUBEICH B Tabmmie 13.
Tabnuua 13 — CocTaB OLIEHOYHBIX CPEACTB AJIsl IPOBEICHHSI TPOMEKYTOUHOM aTTecTallu
By npomeXyTo4HOM aTTecTaluy [IepedyeHp OLICHOYHBIX CPEACTB
DK3aMeH Crniucok BOMpPOCOB K 3K3aMEHY;

10.2. B kauecTBe KpHUTEPUEB OLEHKU YpPOBHSI CHPOPMHUPOBAHHOCTU (OCBOECHMSI)
KOMIIETEHIIMH 00y4aroUMMHCs MpPUMEHseTCsl 5-0ajuibHas IIKaja OLEHKU C(HOPMUPOBAHHOCTU
KOMIIETEHIIHIA, KOTOpas MmpuBeaeHa B Tabnuie 14. B TeueHne cemectpa MOXKET HCIIOIB30BATHCS
100-6am1bHas 11Kajia MOyJIbHO-PEUTUHIOBOM CUCTEMbI Y HUBEPCUTETA, IIPABUJIA UCIIOIb30BAHUS
KOTOPOH, YCTAHOBJIEHBI COOTBETCTBYIOIIMM JIOKAJIbHBIM HOPMAaTUBHBIM akToM 'Y AIL
Tabnuua 14 —Kpurepuu oLeHKH YpOBHSI CPOPMHUPOBAHHOCTH KOMIETEHLUHI
OlieHKa KOMIIETEHIINN

S5-OanbHas mKana

XapaxrepucTuka chopMUPOBAHHBIX KOMITETEHIHHA

—00y4aromuiicss TIIyOOKO M BCECTOPOHHE YCBOWII MPOTPaMMHBIN
MaTepuan;

—yBEPEHHO, JIOTUYHO, IMOCJIEA0BATEIILHO U TPAMOTHO €T0 U3JIaracr;
—ONUPASICh HA 3HAHUS OCHOBHOM W JIOMOJIHUTEIBHON JUTEPATYPHI,
TECHO MPUBA3BIBAET YCBOEHHBIE  HAy4HbIE TIOJOXKEHUS  C
MPAKTUYECKOU NEeSATEIbHOCThIO HAIPABJICHUS,

—yMeJ0 000CHOBBIBAET U apTYMEHTHUPYET BBIIBUTAEMbIE UM UICH;
—JIeJIaeT BBIBOJIBI U 000OIECHMUS;

—CBOOOJIHO BJIAJICET CHCTEMOM CIICIMAIM3UPOBAHHBIX IIOHITHUH.
—00y4Jaromuncs TBEPAO YCBOUI MPOTPAMMHBIN MaTepuall, TPaMOTHO
U TO CYIIECTBY H3Jaraer €ro, OMupasch Ha 3HAHUS OCHOBHOM
JUTEPATYPHI;

—HE JIOIYCKAaeT CYLIECTBEHHBIX HETOUYHOCTEH;

—YBSI3bIBAET YCBOCHHBIE 3HAHHS C MPAKTUYECKON NESITEIbHOCTHIO
HarpaBJICHUS,

—apryMEHTUPYET HayUYHbIE MOJIOKECHHUS;

—JieJIaeT BEIBOABI B 00OOIIEHHUS;

—BIAJ€eT CUCTEMOM CHCIUATM3UPOBAHHBIX TOHSITHH.
—00y4aronuiicss yCBOUI TOJBKO OCHOBHOM IIPOrpaMMHBIN MaTepuail,
M0 CYIIECTBY M3Jaraer ero, Oonupasch Ha 3HAHUS TOJIBKO OCHOBHOM
JUTEPATYPHI;

—IIOMYCKAEeT HECYIIECTBEHHBIC OMMOKN M HETOYHOCTH;
—HWCTIBITHIBACT 3aTPYJHECHHS B MPAKTHUYECKOM MPUMEHEHWUU 3HAHUHN
HaIpaBJICHUS,

—cnab0 apryMeHTHPYET Hay4HbIE MOJIO0XKEHUS;

—3arpyaHseTcs B GOpMyJIUPOBAHUHN BBHIBOJOB U 000OIICHUH;
—YaCTHUYHO BJIAJICET CUCTEMOM CICIMAIM3UPOBAHHBIX NOHSITHH.

«OTIIMYHO»
«GavTCHO»

«XOpOoLIO»
GavTCHO»

«yJIOBJIETBOPUTEITHHO
«3aUTEHO»




OlieHKa KOMIIETEHITNH
5-OarutbHas IKaina

XapaxTepucTuka c(popMUPOBAHHBIX KOMIIETEHIINIH

Mmarepuana;

«HCYOBJICTBOPUTCIIBHO>

PacCMOTpCHNUN r[po6neM B KOHKPCTHOM HAIIpaBJICHHUHU;
«HE 3a4YTCHO»)

—HE MOXET apryMEHTUPOBATh HAYYHBIC TTOJIOKCHUS;
—He (OPMYJIHPYET BBIBOJIOB H 0000IICHUI.

—00Oy4aromuicss He YCBOWJ 3HAYMTEIHHOW YacTH MPOTrpaMMHOIO
—IOMyCKAeT  CYyIIECTBEHHbIE OMIMOKA ¥  HETOYHOCTH TIpHU

—HUCIBITEIBACT TPYAHOCTH B IPAKTHUYCCKOM IMPUMCHCHUHA 3H3HPII>1;

10.3. TunoBbie KOHTPOJIBHBIE 3aIAHUS UM UHBIE MATEPHUAJIBI.
Bomnpocs! (3agaun) 1 5K3aMeHa MpeicTaBlieHbl B Tadnuue 15.

Tabnuua 15 — Borpocs! (3a1a4n) Ais 3K3aMeHa

Ne Ilepedyenpb BonpocoB (3aay) Uit SK3aMeHa Koz
/11 p p fat) A WHIUKaTOpa
1 [IporpamMmmupyemsble torndeckue uHTerpaigbuslie cxemsl (IIJIMC): [IK-4.3.1,

HOMEHKJIaTypa (PyHKIIMOHATHHBIC BO3MOKHOCTH, METOI0IOTHS [IK-4.V.1,
pa3paboTKu yCTPOUCTB HA MX OCHOBE. IMK-4.B.1
Pazpabotka pyHKIIMOHAIBHBIX y3710B Ha ocHOBe [IJIMC: nornueckue [1K-4.3.1,
2 CXEMEL. IIK-4.V.1,
I1K-4.B.1
Pa3zpabotka QpyHkimoHanpHbIX y3510B Ha ocHOBE [TJIMC: cueTynku ¢ [1K-4.3.1,
3 3aJJaHHBIM OCHOBAHUEM CUYE€Ta Ha OCHOBE T-TpUrrepos. [IK-4.Y.1,
I1K-4.B.1
Pa3paboTtka pyHkunoHaNbHbIX y3710B Ha ocHOBe [IJIMC: cueTunku ¢ [IK-4.3.1,
4 3aJlaHHBIM OCHOBAaHHUEM cueTa Ha OcHoBe JK-tpurrepos. [IK-4.¥.1,
I1K-4.B.1
Pazpabotka pyHKIIMOHAIBHBIX Y3710B Ha ocHOBe [IJIMC: reneparopsl MK-43.1
5 UMIIYJIbCHBIX TIOCJIE0OBATEIBHOCTEN C 33 JaHHBIMU K4V 1”
XapaKTepUCTUKAMHU. K-4.B.1
6 [TomexoycToiUNBOCTh IMHUH CBSI3U [K-1.3.1,
MK-1.¥.1
7 OcHoBHbIE BUIbI MUKPOCXEM cOBpeMeHHbIX O3Y ITK-1.3.1
Apxutektypsl mpeoOpazoBateneit ganHbix. AL TIpumepsr. IK-1.3.1,
8
I1K-4.V.1
Apxutektypsl npeodpazopareneii ganubIx. L{AIL. [Ipumepsr. IK-1.3.1,
9
I1K-4.V.1
Xapaxkrepuctuku mpeodpaszopareneii nanuabix (AL u LTAIT) IIK-1.3.1,
10 [1K-4.V.1,
I1K-1.B.1
Wntepodeiics! npeodpazoateneit nanubix (AL u LTAIT) [K-1.3.1,
11 [1K-4.3.1,
[IK-4.Y.1
MeTo1bI TPOSKTUPOBAHMS anmapaTypsl coopa u 00pabOTKU JaHHBIX [IK-4.3.1,
12 [IK-4.V.1,
I1K-4.B.1
13 OpnonpoBoansiit uHTepderic I-Wire. [1K-1.3.1,
[K-1.V.1




14 WnTtepodeiic mocnenoBatenbHoro nopra SPI [K-1.3.1,
IK-1.V.1
15 Wutepodeiicet RS-232 u RS-485 [K-1.3.1,
IK-1.¥.1
HuskoBonbTHas nuddepennmanpras nepenava curaanos LVDS. [TK-1.3.1,
16
[K-1.V.1
[Tpunnun noctpoenus u padotsl AL mocnenoBaTebsHBIX [IK-1.3.1,
17 MpUOIKEHU N [IK-4.Y.1,
I1K-1.B.1
O06o061IeHHas CTPYKTYpa U QYHKITHOHATIBLHBIC BO3MOKHOCTH MOIYJICH [1K-1.3.1,
18 npomsliiuieHHo#M apromaruzanuu LOGO! Siemens. [IK-1.V.1,
I1K-4.V.1
CrangapTHble CXEMBbI BKJIIOUEHUS. IOTHYECKUX MOJYJIEH ceMencTBa [IK-4.3.1,
19 LOGO! Siemens [IK-4.V.1,
[IK-4.V.1
[IporpammupoBanue moayneit Siemens LOGO B cpene LOGO! Soft [IK-4.3.1,
20 Comfort. ba3zoBsie moruueckue QyHKIUU. [IK-4.Y.1,
[IK-4.Y.1
[IporpammupoBanue moaynei Siemens LOGO B cpene LOGO! Soft I1K-4.3.1,
21 Comfort. Cnieunansusie ¢pyHkiuu. Peneiinbie 010ku. [IK-4.V.1,
[1K-4.Y.1
2 [IporpammupoBanue moxayneit Siemens LOGO B cpene LOGO! Soft [IK-4.3.1,
Comfort. Cnennansuble GpyHkimu. Talmepsl. IIK-4.V.1,
[IporpammupoBanue moaynet Siemens LOGO B cpene LOGO! Soft I1K-4.3.1,
23 Comfort. Cnenmanbabie GyHKIIMH. CUSTUUKH. [IK-4.VY.1,
I1K-4.V.1
[Iporpammupoanue moaynet Siemens LOGO B cpene LOGO! Soft I1K-4.3.1,
24 Comfort. Cnenmanbabie GyHKITMH. YacTOTHBIN KOMITapaTop. [IK-4.VY.1,
I1K-4.V.1
[Iporpammuposanue moayneit Siemens LOGO B cpene LOGO! Soft I1K-4.3.1,
25 Comfort. Cnennanbublie GyHKIMHA. AHAJIOTOBBIA KOMIIApaTop. IIK-4.Y.1,
I1K-4.Y.1
[Iporpammupoanue moaynet Siemens LOGO B cpene LOGO! Soft I1K-4.3.1,
26 Comfort. Cneunanbhble GyHKIMU. YIIpaBisieMblii TeHEpaTOp JTUHEHHO [IK-4.Y.1,
M3MEHSIOILET0Cs HAPSHKEHMUS. I1IK-4.Y.1
[Iporpammupoanue moaynet Siemens LOGO B cpene LOGO! Soft I1K-4.3.1,
27 Comfort. Cnetmansabie pyHkimu. [I1-perymnstop. [IK-4.Y .1,
I1K-4.Y.1
73 [IpeobpazoBarenu ypoBHel IMPPOBBIX CUTHANOB. CXeMOTEXHUKA ITK-1.3.1,
npeoOpaszoBareneil ypoBHEH Ha TpaH3UCTOpax I1K-1.V.1
[IpeoGpazoBarenu ypoBHel U(pPOBBIX cUTHATOB. CXEMOTEXHUKA IK-1.3.1,
29 TpaHcGopMaTOpPHBIX Mpeodpa3oBaTeneil ypoBHEH IIK-1.V.1
30 Ananu3 QyHKIIMOHMPOBAHUS TPAHC(POPMATOPHON rajIbBaHUYECKON ITK-1.3.1,
PAa3Bs3KU IIPU NEpPENAYE UMITYIbCHBIX CUTHAIIOB IK-1.V¥.1
31 WuTtepodeiic “rokoBas metis’” IK-1.3.1,
I1K-1.V.1
[Ipunuun nuuamuyeckor nuaukauu. Ilogkmouenue I1K-1.3.1,
32 MHOTOPa3PsTHOTO CEMUCETMEHTHOTO IIU(PPOBOTO MHIUKATOPA K [IK-1.¥.1
U(PPOBBIM 1 MUKPOIIPOLIECCOPHBIM yCTPOHCTBAM
33 AndasutHo-InpoBEIe U Tpaduueckue KK-unaukatopsr Gpupm. IK-1.3.1,
Wntepdeiic kontpostepa rpadpuyeckux XKK-unaukaropos. IIK-1.V.1




Bomnpocs! (3agaun) mis 3adera / nud . 3auera npencraBieHsl B Tadnuie 16.
Ta6mmma 16 — Boripocs! (3amaun) nis 3adera / qudd. 3adera

Kon

Ne i/t Ilepeuens Bompocos (3amau) mis 3adyera / qudd. 3adera
P p (sana) 1 A UHIMKATOpa

Y4eOHbIM MJIAHOM HE IPEYCMOTPEHO

[lepeuenp TeM s KypcOBOTO MPOEKTUPOBAHUS/BBHIOIHEHUS KYypCOBOM pabOThI
MpeICTaBICHBI B Ta0nwmie 17.

Ta6mmma 17 — [lepedeHs TeM aJisi KYpCOBOTO MPOSKTHPOBAHMUSI/BBITIOJHEHUSI KYPCOBOH pabOThI
Ne /i [TpumepHbIii IepeyeHb TeM I KypCOBOTO IIPOSKTHUPOBAHUS/BBITIOIHEHHS
KYPCOBOM paboThI

Y4eOHBIM MJIaHOM HE TPEYyCMOTPEHO

Bompocel 11 mpoBeneHHMsT TPOMEXKYTOYHOM aTTeCTalli B BUIE TECTUPOBAHUS
npecTaBiIeHbl B Ta0nuie 18.

Ta6mmma 18 — [TpumepHsIii TepedeHb BOMPOCOB IS TECTOB

Kon

Ne n/mt IIpuMepHBIii IIepeYeHb BOIIPOCOB ISl TECTOB
MHAMKaTOpa

Y4eOHBIM IJIAaHOM HE IPETYCMOTPEHO

[lepeyeHbp TeM KOHTPOJBHBIX PadOT MO AMCHUIUIMHE OOYYAIONIMXCS 3a04YHON (HOPMBI
oOyueHust, npecTaBieHsl B Tadbmaure 19.

Tabauna 19 — IlepeyeHb KOHTPOJIBHBIX padOT
Ne i/m [lepeueHb KOHTPOJIBHBIX PabOT
He npenycmotpeHo

10.4. Metonuueckue  MaTepuaibl,  ONPEACTAIONIME  NPOUEAYpPbl  OLECHUBAHMS
MH/INKAaTOPOB, XapaKTEpU3YIOMIKUX dSTambl (HOpPMUPOBAHHUS KOMIIETCHLMH, COJIepxkKarcs B
JOKAJIbHBIX HOpMaTUBHBIX akTax [ YAIIl, pernaMeHTUpYHOUIMX TMOPAIOK W MPOLEAYPY
IPOBEICHUS TEKYILEro KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHOW aTTeCTallui O0YyJaromuxcs
['VAIL

11. Meronuueckue ykazaHus sl OOyJArOIINXCSI IO OCBOCHUIO JUCITUTIIMHBI

11.1. Meronuyeckue yKazaHusd s OOy4arOUIMXCS IO OCBOCHHIO JIEKIIMOHHOI'O
Marepuaa

OcHOBHOE Ha3zHAauY€HHWE JICKIIMOHHOTO MaTepuajia — JIOTUYECKU CTPOUHOE, CHUCTEMHOE,
rIyOOKOE U SICHOE U3JIOKEeHHE yaeOHoro MaTepuaia. HaznaueHnue cCoBpeMEeHHOM JIEKIIMK B paMKax
JTUCITUIUIMHBL HE B TOM, 4YTOOBI TOJYYUTh BCIO HHPOPMAIUIO TIO TeME, a B OCBOCHUU
byHIaMEHTANBHBIX MPOOJIEM AWCIUIUIMHBI, METOJOB HAYYHOTO TIO3HAHUS, HOBEHIINX
JTOCTIKCHHM HaydHOM MbICiH. B ydeOHOM mporiecce JICKIMs BBITOJHAET METOAO0IOTUYECKYIO,
OpPraHU3AIMOHHYI0 ¥ MHGOPMAIMOHHYIO GyHKIMH. JIEKIHs pacKpbIBacT MOHITHIHHBIA ammapar
KOHKPETHOM 00JIacTH 3HaHUs, e€ IpOoOJIEMBI, JaeT IEJIbHOE MPEJICTaBICHUE O JIMCIUILUIMHE,
MOKA3bIBAECT B3aUMOCBS3b C IPYTUMU JUCHUIUTMHAMH.

IInanupyeMele pe3yIbTAThL IPH OCBOCHUN 00YYaAIOIINMHUCS JIEKIIHOHHOIO MaTeEpHaIa:

— MOJIyYEHHE COBPEMEHHBIX, LIEJIOCTHBIX, B3aUMOCBSA3aHHbBIX 3HAHUH, YPOBEHb KOTOPBIX
ONPEAENSAETCA LEJIEBOM YCTAHOBKOM K KaX0M KOHKPETHOU TEME;

— TIOJMy4Y€HUE OMBITa TBOPUYECKOM pabOThI COBMECTHO C MPEMOIaBaTEIIEM;




— pa3BUTHE TNPO(ECCHOHATBLHO-IEIOBBIX  KAdecTB, JIIOOBH K  TpeaMETy H
CaMOCTOSITEIBHOTO TBOPYECKOTO MBIIILJICHHUS.
— TOSBIIEHHE HEOOXOAMMOT0 HHTEpeca, HEOOXOAMMOTO JIsi CAMOCTOSTEILHON paOOTHI;
— TIOJIyYeHHUE 3HaHWM O COBPEMEHHOM YPOBHE Pa3BUTHUS HAYKU U TEXHUKHU U O MPOTHO3E
WX pa3BUTHUs Ha ONMMOKANIINE TOMBI;
— HAYYUTHCS METOJUYECKH 0o0pabaThiBaTh MaTepual (BBIACISITH TIJIaBHBbIE MBICIU U
MIOJIO’KEHUSI, TIPUXOUTH K KOHKPETHBIM BBIBOJIaM, TIOBTOPSTH UX B PA3IMYHBIX (OPMYITUPOBKAX);
— TOJIy4y€HHE TOYHOTO MOHUMAHHUS BCEX HEOOXOUMBIX TEPMUHOB U TIOHITHH.
JIGKIIMOHHBIA  MaTepuajl MOXKET COMPOBOXKIAATHCS JEMOHCTpallMeld ClIaiijioB U
WCIIOJIb30BAaHWEM pPa3/laTOYHOI0 MaTepuajga MpU TPOBEACHUM KOPOTKHUX JUCKYCCHH 00
O0COOCHHOCTSIX MMPUMEHEHHS OTACTBHBIX TEMATHK 10 TUCIUTUIHHE.
CTpyKTypa IpeoCcTaBICHUS JICKIIMOHHOTO MaTeprana:
— Amnanu3s aktyanbHOCTH npobaemsl. Onpenenenrue TepMuHOB. [locTaHOBKA 3a7a4.
— AHanu3 CyuIecTBYIOUIUX MOIX00B K PEHICHUIO MTOCTaBICHHBIX 3a]1a4.
PaccmoTpenue pelieHnii mocTaBIeHHbIX 3a/1a4 Ha KOHKPETHBIX PUMEpax.
— AHanu3 TUMOBBIX OIMMOOK, BOSHUKAIOIIMX MPU PEHICHUH aHAJIOTHYHBIX 3a/ad C
JIPYTUMU UCXOJIHBIMU JAHHBIMH.
— BbIBOIBI M peKOMEH1alMU 110 UCIIOJIB30BAHUIO PACCMOTPEHHBIX METOJIOB
— OTBeTsI Ha BONPOCHI CIIyLIATENEH.

11.2. Meroauueckue yka3aHus A 00y4aroluxcs M0 Y4acTUIO B CEMUHAapax
He npexycmoTpeHo yueOHBIM IUTAHOM IO JAHHOM TUCIIUIUTHHE.

11.3. Meronuyeckue ykazaHus A OOyYaroIIMXCS IO MPOXOXKIACHHUIO MPaKTHYECKUX
3aHIATHI

[IpakTudeckoe 3aHSATUE SBISCTCS OJHOW M3 OCHOBHBIX (DOPM OpraHuW3aIiuu y4eOHOTO
mporecca, 3aKI0Yaronasicsl B BHIMOTHEHUN 00yJalOIIMMUCS MO/ PyKOBOJICTBOM IIPETOAaBaTeNs
KOMIUIEKCa YYeOHBIX 3aJaHUil C IEIbI0 YCBOCHHUS HAyYHO-TCOPETHUYECCKHX OCHOB YyUeOHOU
JTUCIUILIMHBL, TPUOOPETEHUS] YMEHUN U HaBBIKOB, OTBITa TBOPUECKOH AEATEIbHOCTH.

[lenpro MpakTUUECKOTO 3aHATHS JIsI 00YUaIOIIEToCs SIBISIETCS IPUBUTHE O0yYarOIIUMCS
YMEHHH U HaBBIKOB MPAKTUYECKOM EATEIHHOCTH 10 U3y4aeMOil TUCIIUTLINHE.

[Tnanupyembie pe3ynbTaThl IPH OCBOCHUH 00YUYAIOIIMMCS IPAKTUYCCKUX 3aHSITHIA:

— 3aKperuicHWe, yriayOJeHHWe, pacIIUpeHHe M JeTalu3alus 3HAHWA NPU PEIICHUU
KOHKPETHBIX 3a/1a4;

— pa3BUTHE TIO3HABATENbHBIX CIIOCOOHOCTEH, CaMOCTOSITEIIbHOCTH  MBILIUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBJAJCHUE HOBBIMH METOJAAMH W METOJWKAMH HW3YYEHUS KOHKPETHOW Yy4ueOHOM
JUCLIUILINHEI,

— BBIPA0OTKA CIOCOOHOCTH JIOTHYECKOTO OCMBICICHHS TOJNYyYEHHBIX 3HAHWHA st
BBITIOJTHEHHUS 3aIaHMI;

— obecrnieueHHEe palMOHAIBHOTO COYETaHUS KOJUICKTUBHON M WHAMBUAYATBLHON (opM
00yueHwusl.

TpeboBaHwMsI K MPOBEJACHUIO MPAKTUICCKUX 3aHITHN

Y4eOHO-MeTOAMYECKHEe MaTepHaIbl AJIsl POBEICHUS MPAKTUIECKUX padOT YTBEPKIAIOTCS
Ha 3aceaHnu Kadeapsl U BHIKJIAIBIBAIOTCS MPEIoIaBaTesieM B Hauane ceMecTpa B cuctemy LMS
U B JJUYHBIA KaOMHET CTyJCHTA.

[IpoBeaeHne npakTUYeCKUX pabOT MPEANoaraeT BHIIOTHEHHE 00yYarOIUMHUCS padoT 1Mo
CO3/IaHMIO MPOCKTOB B KOMIBIOTEPHBIX cpenax Quartus u Siemens LOGO Soft B cooTBeTcTBUY C©
MOCTAaBIICHHOW 3aJauell W OCYIIECTBICHHE KOMIBIOTEPHOTO MOJEIUPOBAHUS C LETBIO
BepU(pUKALUU TTOTYUYEHHOTO Pe3yNIbTaTa.




Jis mpoBefeHMs 3aHATUH 1O BBINOJIHEHUIO MPAKTHYECKHX pabOoT MOXKHO TaKke
PEKOMEHIOBATh CIIENYIOIINe Y4eOHO-METOANYECKIE N3TaHHS:

1) Munaes N.I'., Camoiienko B.B. Ilporpammupyemple J0rn4eckue KOHTPOJLIEPHI.
[IpakTyeckoe pyKOBOJACTBO JIsl HAaUMHaromero nuxkenepa. Crasponoins: AI'PYC, 2009. —
100 c. //URL: http://padabum.com/d.php?id=15345

2) Hudpossie ycrpoiictea Ha [IJIMC: meromudeckne ykazaHusi K JaOOpaTOPHBIM
paboram / coct.: H.I'. 3axapos, H.B. Cy66oTun, A.A. Kazankos, A.C. CaBasneB. — YIIbSHOBCK:
ViuI'TVY, 2015. — 68 c. // URL: http://venec.ulstu.ru/lib/disk/2015/132.pdf

11.4. Meronuveckne ykazaHHs 115l 00y4JaroIIuXCs 110 BBIMTOJHEHHIO JIA0OPATOPHBIX paboT

B xoze BbInomHEHN 1a00paTOPHBIX pabOT 00yUaromuiicst JOKEH YIIyOUTh U 3aKpENUTh
3HAHUS, PAKTUIECKHAE HABBIKH, OBJIAJIETh COBPEMEHHOW METOIUKON M TEXHUKON SKCIIEPUMEHTA
B COOTBETCTBUM C KBaIM(UKALMOHHOW XapaKTepUCTUKOW oOydaromierocs. BsinonHeHue
71a00paTOPHBIX pabOT COCTOUT M3 IKCIIEPUMEHTAIBHO-TTPAKTUIECKON, PaCYETHO-aHATUTHYECKOM
yacTel U KOHTPOJIbHBIX MEPONPUSATHIH.

Boinonnenue nabopaTopHbIX padOT 0O0ydaromIMMCS SIBISIETCS HEOTHEMJIEMOM 4YacThIO
U3yUYeHUs] TUCLMIUIMHBI, OIpelenseMoil ydeOHbIM IUIaHOM, M OTHOCUTCS K CpPEICTBaM,
o0ecrnevyrBaroIM PEIICHNE CIEIYIOINX OCHOBHBIX 33/1a4 00y4aroerocs:

— TNpHOOpETeHHE HABBIKOB MCCIIEJOBAHUS MPOLIECCOB, SIBICHUH U 00BEKTOB, N3Y9aeMBIX
B paMKax JaHHOHN TUCLMILIMHBI,

— 3aKpeIUIeHHe, pa3BUTHE U JETalM3alus TEOPETUUYECKUX 3HAHUHM, MOJyYEHHBIX Ha
JEKIMSIX;

— IOJIyuyeHHe HOBOM MH(OpMaIUK 110 N3y4aeMOW AUCLUILINHE;

— mnpuoOpeTeHrne HaBBIKOB CAMOCTOSITENIbHON pabOThI C 1a00paTOPHBIM 000PYI0BAHUEM
U npudopamu.

3amanue ¥ TpeOoBaHUs K IPOBEICHUIO JIA00PATOPHBIX paboT

Y4eOHO-MeTOIMYEeCKHEe ~ MaTepuaibl  JUIi  IpoBeleHUs  JabopaTOpHbIX  paboT
YTBEPKAAIOTCS HA 3acelaHuu Ka(eaphl U BHIKJIAIBIBAIOTCS MPEnoJaBaTesieM B Havyalle CeMecTpa
B cucteMy LMS u B Tu4HbIi KaOMHET CTyAEHTA.

[IpoBeneHne mabopaTOpHBIX PAOOT MpeaInoJyiaraeT BBIMOTHEHHUE OO0YYaIOIIUMHCS
nporpammupoBanus monyiss LOGO! Siemens B COOTBETCTBHMU C IOCTABICHHOW 3afadell u
HaOII0/IeHUE 32 TIOBEJICHUEM 000Dy IOBAHHS.

Jns mpoBeneHHs 3aHATHM 1O BBIIOJHEHHUIO J1a00paTOPHBIX pPabOT MOMKHO TaKkxKe
PEKOMEHI0BaTh CIEAyIoIIee yueOHO-METOUIECKOE U3JaHHe:

3HaKOMCTBO C OCHOBHBIMH MpPHHLUMIAMH PabOTHl MPOrpaMMHPYEMOr0 JIOTUYECKOTO
koHTpoyepa SiemensLOGO. Metoandeckoe mocodue K BBIMOTHEHUIO 1a00paTopHOit paboThL. //
WxeBckuii rocynapcTBEHHBIH TeXHUYeCKMH yHuBepcuteT, Fbkesck, 2007. // URL:
http://www.studfiles.ru/preview/1979050/

Crpykrypa u dhopma oTyeTa 0 1a6opaTopHO paboTe

1. TutynpHBIA HCT

2. Uenb u 3a1aun paboOTHI.

3. TeopeTuueckue CBeIEHUS O METO/IaX PELICHHsI TOCTABICHHBIX 3a/1a4.
4. Cxema npoekTa B ucrnonbzyeMoii cucreme CAITP LOGO Soft Comfort.
5. Pe3ynbraTel MOJEIUPOBAHUS.

6. BeIBOEL.

TpeboBanus K 0hOpMIIEHHIO OTYETA O Ja00pPATOPHOM paboTe

OTder mpenocTaBisieTCs WHAUBUAYAJbHO CTyAEHTOM. JIOMKEeH COOTBETCTBOBATH
NPUHATON CTpykType W (opme. JlomkHa OBITH MpeACTaBlieHAa CXeMa MOJCIUPOBAHUSA U
pe3yNbTaThl B HATISLIHOM Gopme.



http://www.twirpx.com/file/124209/
http://www.twirpx.com/file/124209/
http://padabum.com/d.php?id=15345
http://venec.ulstu.ru/lib/disk/2015/132.pdf
http://www.studfiles.ru/preview/1979050/

11.5. Meroauueckne yka3aHus Ui OOyYarOIIUXCS IO TPOXOXKACHUIO KYpPCOBOTO
IPOCKTHPOBAHMS/BBITIOIHEHHS] KYPCOBOW PaOOTHI
He npenycMoTpeHO y4eOHBIM IIIAHOM IO JaHHOW TUCHIUIUINHE.

11.6. Meroauueckue yka3aHus ISl OOYYaOLIMXCS 110 MPOXOXKIACHUIO CAMOCTOSTEIBLHOMN
paboTsl

B Xoze BBITIOJHEHUSI CaMOCTOSITEIIBHON PabOThI, O0YYAFOIIUIICS BBIMOJIHAET PadOTy TO
3aJJaHUI0 ¥ TIPU METOJIUYECKOM PYKOBOJICTBE INPETOAaBaTeNsi, HO 0€3 ero HemoCpeaCTBEHHOTO
YYaCTHSL.

B mporiecce BBIOTHEHUST CaMOCTOSATEIBLHOM PabOTHI, y 00ydaromerocss popMUpyeTcs
1esiecoo0pa3Hoe MIaHUPOBaHUE PaboUero BpeMEHH, KOTOPOE TIO3BOJISIET MM Pa3BUBATh YMEHUS U
HaBbIKM B YCBOCHHMHM H CHUCTEMATHU3allUuU HpI/IO6peTa€MBIX 3HaHI/If/'I, o0OecrieunBaeT BBICOKHI
YPOBEHb YCIICBAGMOCTH B TEPUOJ OOYYEHHUS, TIOMOTACT TOJYYUTh HABBIKK IOBBINICHUS
poQeCCHOHATIBLHOTO YPOBHSI.

MeToauyecKMMH ~ MaTepualiaMd,  HAIMpPABISIONIMMU  CAMOCTOSITENILHYIO — paboTy
06yan0Hn/1xc;[ SABJIAKOTCA y‘~I€6HO-MeTOZ[I/I‘~I€CKI/II\/JI MaTcpural 1o AMCHUIIIINHE.

11.7. MeTtonuueckue ykazaHus Jyist 00y4Jaronuuxcs Mo MPOX0KICHUIO TEKYIIET0 KOHTPOJIS
yCIIEBaEMOCTH.

Texymuil KOHTpPOJIb YCIIEBAEMOCTH IIPEAYCMATPUBAECT KOHTPOJb KadecTBa 3HAHUHN
00yyaromuxcsl, OCYIIECTBIAEMOI0 B TEUEHHE CEMECTpa C IEeJIbI0 OLIEHUBAHMSA XO/a OCBOCHHUS
JUCIUIUINHBI.

OgHuM U3 METOAOB TEKYIIEro KOHTPOJS YCHEBAEMOCTU SIBIISIETCS OTCJIEKHUBAHUE
BBITOJIHEHHSI TPEOOBaHUI K CBOEBPEMEHHOCTH MPEICTaBIECHUS 00yYalOUIMMCS B CBOEM JIMUHOM
KaOMHEeTe pe3yJIbTATOB BBIMOJIHEHUS MOJYYEHHBIX 33JaHUI [0 NPAKTUYECKUM M JJaOOpaTOPHBIM
paboram. [lpm HapymeHWH 3apaHee yCTAHOBJICHHBIX IPENEIbHBIX AT BBHIMOJHEHHUS pPadoT,
HAUUCIIAIOTCS TpadHble 0abl, KOTOpbIe CHUXKAIOT 00I1Iee KOIUYeCTBO HAOPAHHBIX 3a CEMECT]P
PEUTHHIOBBIX OAJIJIOB, IO CYMME KOTOPBIX MTPOU3BOAUTCS IPOMEXKYTOUHAS aTTECTALIMA.

11.8. Meroauueckue ykazaHUs JUuld OO0y4arolUXcs MO MPOXOXKAECHUIO MPOMEXKYTOUYHOH
aTTeCTalUN.

IIpomexxyTouHass  arrectanuss  OOydyarOImMXCsl  NpeJyCMaTpUBaeT  OLIEHUBaHME
POMEXYTOUHBIX U OKOHYATEIbHBIX PE3YJIbTAaTOB 00y4YeHHs MO aucuuiuinHe. OHa BKIIIOYAET B
ceOst:

— 9K3aMeH — (popMa OLIEHKHU 3HAHUH, OJYYEHHBIX 00YJarOIUMCs B IPOLIECCE N3YUEHUS
BCEHl AUCUUIIMHBI WM €€ YacTH, HaBBIKOB CaMOCTOSATEIILHOW paboThl, CIOCOOHOCTH MPUMEHSTh
UX JUIsl pElIeHHs IpaKTUYECKMX 3aJad. OJK3aMeH, Kak IIPaBWJIO, INPOBOJUTCS B IEPUOJ
9K3aMCHALIMOHHOW CECCHM M 3aBEPINAETCS aTTECTALMOHHOW OLEHKOM «OTIMYHO», «XOPOLIO»,
«YIOBJIETBOPUTEIILHO», «HEYIOBIECTBOPUTEIILHOY.

DK3aMeH MPOBOJIUTCS B YCTHOU (hopMe B BHJE OTBETa HAa BOIPOCHI IK3aMEHAIIMOHHOTO
6unera. CucremMa OLIEHOK IPHU MPOBEIECHUM IPOMEXKYTOUHON aTTECTALMH OCYILECTBIISETCS B
coOoTBeTCTBUU ¢ TpeboBaHuaMu llonmoxxkenuss «O TeKylleM KOHTpOJE YCIIEBAEMOCTH U
NPOMEXYTOUHOW arrecTauuu cTyaeHToB [YAII, oOyuarommxcst MO NpOrpaMMBbl BBICIIETO
o0pa3oBaHUs»



Jluct BHECEHUS! U3MEHEHUH B pabouyro MporpaMmy JUCHUTUINHBI

Jlata BHECeHUs
U3MEHECHUN U
JOIMOJTHEHUH.

ITonmuce
BHECIIIETO
M3MEHCHUS

ConeprxaHve U3MEHEHHUM U TOTIOTHEHUI

Hata u Ne

IPOTOKOJIA
3acelaHus
kadeaps

ITonmuce
3aB.
kadempoit




