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AHHOTaUs

Hucuummba  «lIpoekTupoBaHMe W KOHCTPYMPOBAHME  MEXaTPOHHBIX  MOJIYJeH
ABTOMATH3UPOBAHHOTO TEXHOJIOTUYECKOT0 00OpYyJOBaHUSA» BXOJUT B 00pa3oBaTEIbHYIO
IpOrpaMMy BbICILIEr0 00pa3oBaHUs — NPOrpaMMy OakajlaBpuara 110 HaIPaBICHUIO MOJArOTOBKH/
cnenuanbHocT 15.03.04 «ABTOMaTH3anUsl TEXHOJOTMYECKUX IIPOLECCOB U IPOU3BOJACTB)
HalpaBIEHHOCTH «ABTOMAaTH3aLMsI TEXHOJIOTHYECKUX MTPOLIECCOB U MPOU3BOACTBY. Jucuunianaa
peanuzyetcs kaheapoit «Ne31y.

JucuunirHa HaneneHa Ha (GOpMUPOBAHUE Y BBITYCKHUKA CIIEIYIOLIUX KOMIIETEHIIMN:

[1IK-1 «CrnocoOHOCTh coOMpaTh M aHAIM3MPOBATH HUCXOAHbIE MH()OPMAIMOHHBIC TaHHBIE JJIS
IPOEKTHUPOBAHUS CPEACTB U CUCTEM aBTOMATU3ALIUI

[IK-2 «CnocoOHOcTh  y4yacTBOBaTh B paboTax MO  MOJCIMPOBAHHIO  MPOIYKIIHH,
TEXHOJIOTUYECKUX IIPOLIECCOB, MPOU3BOACTB, CPEICTB W CUCTEM AaBTOMATHU3aLlUU, KOHTPOJI,
JUArHOCTUKU M UCHBITAHUHN C UCIOJIb30BAHUEM COBPEMEHHBIX CPEJICTB aBTOMAaTU3UPOBAHHOIO
IPOEKTUPOBAHUS

ConeprkaHue TUCIUIUINHBI OXBATHIBAET KPYT BOIIPOCOB, CBA3aHHBIX C N3YYEHHEM TEXHUUECKUX
CpEICTB, PeTHa3HAYCHHBIX JUIs aBTOMATH3aL[HU U YIIPABJICHHS B aBTOMAaTHYECKHX CHCTEMaX.
[IpenofaBanye TUCIUILIMHBI IPEyCMATPUBACT CIIAYIONTHE (OPMBI OPraHU3aIMU YIeOHOTO
npolecca: JIEKInH, 1abopaTopHble paboThl, CAMOCTOATEIbHAS paboTa CTyIeHTa, KOHCYJIbTaI|H.
[TporpaMMoil AUCHUIUIMHBI MIPETYCMOTPEHBI CIEAYIONINE BUIbI KOHTPOJIS: TEKYIIUHA KOHTPOJIb
yCIIEBAaEMOCTH, IPOMEKYTOUHAs aTTecTalus B GopMe 3K3aMeHa.

OO011ast TPyA0EMKOCTb OCBOCHHUS AUCLHUIUIMHBI COCTABIIACT 6 3a4€THBIX eUHHULL, 216 Jacos.
SI3bIK 00yUeHHUs 1O AUCIUTUIMHE «PYCCKUU »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB O0OYUEHUS IO JUCIUILTNHE
1.1. I{enn npenoaBanus TUCITUTUTUHBI
L{enbro mpemnoaBaHus JUCIHUILTAHBI SBISETCS (POPMUPOBAHUE Y CTYICHTOB HEOOXOIUMBIX IS
W3YYCHHUS CBOMCTB M METOJIOB IIPOCKTUPOBAHUS CHCTEM aBTOMATH3AIMH, COCTOSIINX U3
pa3HOO00pPa3HBIX JIEMEHTOB U YCTPOKCTB M 00Pa3yIONIUX B COBOKYITHOCTH CIIOKHYIO
aBTOMAaTHYECKYIO cucTeMy. OOyJaronuecs J0JDKHbI OCBOUTD JUCIUILUIMHY Ha YPOBHE,
MO3BOJISFOIIEM UM OPUEHTHPOBATHCSI B CXEMHBIX PEIICHHSIX, MATEMATUYECKUX MOICIISX,
CBOMCTBaXH XapaKTEPUCTHKAXM CHCTEM aBTOMATHYCCKOTO YIPABJICHUSA. Y POBEHb OCBOCHUS
JUCITUTIMHBI TOJIKEH MO3BOJISITh CTYICHTaM MPOBOJIUTH THUIIOBBIE PACUYETHl U BRIOOP OCHOBHBIX
3JIEMEHTOB M YCTPOMCTB, 00pa3yIOIIMX B COBOKYITHOCTH CJIOKHYIO aBTOMAaTHYCCKYIO CHCTEMY.

1.2 JuciumiiiHa ~ BXOIUT B COCTaB  4YacTd, (OpMHpyeMOH  ydacTHUKAMU
00pa3oBaTeNbHbIX OTHOIICHUH, 00pa30BaTEeNIbHOI MpOrpaMMbl BhICIIET0 0O0pa3oBaHus (nanee —
OI1 BO).

1.3. [lepeueHp MIaHUPYEMBIX PE3YJILTATOB OOYUEHUS MO AUCLUHUILIIMHE, COOTHECEHHBIX C

IUIaHUpYyeMbIMU pe3ynbratamu ocBoeHus OIT BO.
B pesymbrare wu3ydeHHs IUCLUIUIMHBL OOYyYaroIWiics MODKEH o00JagaTh CIeAyIOIUMU
KOMIIETSHIIMSIMUA WJTH WX 9acTsMU. KoMIeTeHIMu 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B

Tabimue 1.

Tabmuna 1 — [lepeyeHp KOMIIETEHIIMI U HHINKATOPOB MX JOCTHXKCHHS

Kareropus (rpynna)

KOI[ 1 HAMMCHOBAHUC

KOI[ N HAMMCHOBAHUC MHAWKATOpa JOCTHUIKCHUA

KOMITETCHITHT KOMITCTCHIINH KOMITETCHIIUH
[1IK-1 CnnocobHOCTD
cobupats u
AHAJIU3UPOBATH [TIK-1.3.1 3HaTh METOIBI aHAJIM3a UCXOJTHBIX
UCXOIHbBIE AHHBIX /7151 IPOEKTUPOBAHUS CPEJICTB U CUCTEM
[Tpodeccuonanbhble 8 A FULA TP p peAl
nH(pOpMaIIMOHHBIE aBTOMATHU3AINHI
KOMIIETEHITHH
JaHHbIC AJIs [1K-1.B.1 BnaseTh HaBbIKAMU MPOEKTUPOBAHUS
MIPOCKTUPOBAHUS CPEIICTB M CUCTEM aBTOMAaTH3alNU
CPEIICTB ¥ CHUCTEM
aBTOMATHU3AINHU
[TK-2 CnocobHOCTH
y4acTBOBATh B
paboTax 1o
MOJICTUPOBAHUIO
Hp(i[,HYKI_I;I/II/I [1IK-2.3.1 3HaTh METOJIBI U CPEACTBA
b
MOJICJIUPOBAHUS TIPO WU, TEXHOJOTUYECKHUX
TEXHOJIOTHACCIIX 1} (}juecfma 1| 01/1311;052’:1;1 c ’e,I[CTB U CUCTEM
IIPOLIECCOB, P - 1P - P
aBTOMATHU3AIMH, KOHTPOJISI, TUarHOCTUKHU U
MIPOU3BOJICTB, CPEJICTB N
[TpodeccuonanpHble VCIIBITAaHUI
U CUCTEM
KOMIICTEHIINH [TIK-2.B.1 BnageTh HaBbIKAMU MOJICITMPOBAHUS
ABTOMATHIALIHY, MPOJYKIHH, TEXHOJIOTUUECKHUX MTPOLIECCOB
KOHTpOJI, DOLYKIUTH, p ’

JTUaTrHOCTHKHU 1
HUCIBITAaHUH C
HUCIOIb30BaAHUEM
COBPEMEHHBIX CPEJICTB
aBTOMaTU3UPOBAHHOIO
MIPOEKTUPOBAHUS

MPOU3BOJCTB, CPEICTB U CUCTEM
aBTOMAaTHU3alMU, KOHTPOJIS, IUATHOCTUKHU U
UCIIBITAHUN

2. Mecro nucuumianHsl B cTpykType OI1

JucnumnimHa MokeT 0a3upoBaThCs HA 3HAHUAX, paHEe MPUOOPETEHHBIX OOY4YaIOUUMUCS HpU
U3Y4YEHUU CIEAYIOIUX AUCLUIUIMH:
- « DIEKTPOTEXHUKA,




- « Teopust aBTOMAaTHYECKOT0 YIIPABICHUS,

3HaHus, MOJY4YEHHble NpPU M3YYEHUU MaTepuana JaHHOW JAMCUUIUIMHBI, MMEIOT Kak
CaMOCTOSITENIbHOE 3HAUYE€HUE, TAK U MOT'YT MCII0JIb30BaThCsI IPU U3YUYEHUU IPYTUX JUCLUILINH!

- « IIpoexTupoBaHue aBTOMaTU3UPOBAHHBIX CUCTEM,

3. O0beM U TPYAOEMKOCTh TUCIUATLTHHBI
Janubie 00 001meM 00beMe TUCIMIUIMHBI, TPYAO0SMKOCTH OT/ICIBHBIX BUJIOB YU€OHOH pabOTHI 1O
TUCITUTIIMHE (M pactpeaesieHue 3TOH TPYIOEMKOCTH M0 CeMeCTpaM) MPEICTaBICHBI B Ta0IHIIE 2.
Ta6ymma 2 — O6beM U TPYJ0EMKOCTb JUCITUTIIUHBI

TpynoemMKocTs 1o
Bun yuebnoit pabotbl Bcero ceMecTpam
Ne7

1 2 3
Oowan mpyooemKkocma OUCUUNIUHDL, 6/ 216 6/ 216
3E/ (4ac)
U3 Hux uacoe npaKmuyecKkoil no020moeKu 34 34
AyoumopHuie 3aHamus, BCEro Jac. 68 68
B TOM YHCIIC:
nekiuu (JI), (dac) 34 34
npakTuueckue/cemunapckue  3ansatus  (I13),
(dac)
nabopaTtopHbie paboTs (JIP), (uac) 34 34
KypcoBoii npoekT (pabdota) (KII, KP), (gac)
9K3aMeH, (Jac) 36 36
Camocmoamenvnan paboma, Bcero (4ac) 112 112
Buo npomesxcymounoit ammecmayuu:. 3a4er,
mubd. 3auger, sk3amed (3auer, dudd. 3au, OK3. OK3.
JK3.**)

*k
HpHMC‘IaHI/Ie: KaHAUJATCKHUU 3K3aMCH

4. ConepxaHue JUCITUTUTHHBI
4.1, Pacnpenenenue Tpya0eMKOCTH AUCHUIUIMHBI IO pa3esiaM U BHIaM 3aHATHH.
Pazensl, TeMBI AUCHHUILTUHBI U UX TPYAOEMKOCTh IPUBEICHBI B Ta0HIIE 3.
Tabnuna 3 — Pa3aensl, TeMbl AUCHMILTUHBL, UX TPYAOEMKOCTh

Pa3ensl, TeMbI TUCIIUTLIMHEI Ulexiun 113 (C3) JIP KII CPC
(Jac) (gac) (dac) (gac) |(wac)
Cemectp 7
IPazmen 1 Beeneune 4 16

Tema 1.1. 3HaueHNE MEXATPOHHBIX
MOJYJIEN U SKCIIEPUMEHTAIbHBIX
YCTaHOBOK B Hayke M TexHuke. O0uue
BOITPOCBIKOHCTPYMPOBAHUS MEXaTPOHHBIX
MOJYJIEN U DKCIIEPUMEHTAIbHBIX
YCTaHOBOK Ha0a3e OJHOKPUCTAIbHBIX
MUKPOKOHTPOJIIIEPOB.

Tema 1.2. CTpyKTypa MEXaTPpOHHBIX
MOZYJIEN

Tema 1.3. MeTogomorus

KOHCTPYMPOBaHUS, .MOJEINPOBAHNE KaK
OCHOBa KOHCTPYHPOBAHUS
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Paznen 2. MUKpOKOHTPOJUIEPHI Kak
OCHOBHOM DJIEMEHT MEXaTPOHHBIX
MOJTyJIei

Tema 2.1. CTpyKTypa OJHOKPUCTAIBHOIO
MUKpOKOHTposuiepa Tema 2.2. KomaHasl
MuKpokoHTposuiepaTema 2.3. Peructpsl
CIELIMAJIBHOTO Ha3HAYCHHUS

Tema 2.4. PactipeneneHue mamsit
MUKPOKOHTpPOJLIEpa

Tema 2.5. Alroput™m nocTpoeHus
[IPOrPaMMBI

16

Pasnen 3. IlepBuunbie
nH(pOpMallMOHHbBIE IpeoOpa3zoBaTenn
MEXaTPOHHBIX MOJYJIEH

Tema 3.1. UuTerpanbHbie JaTYUKU
TeMITepaTyphl

Tema 3.2. udpakpacHble IPHEMHUKH
UHpOpMaLUN

Tema 3.3. YbTpa3ByKOBBIC JaTYUKU

16

Paznen 4. YcTpoicTBa BBOJA U
YIIpaBJIEHUS] MEXaTPOHHBIMU MOJYJISIMU
Tewma 4.1. IlopTsl BBOA-BBIBOIA
nHpopManuu

Tema 4.2. Knonku ynpasienusi Tema 4.3.
KnaBuarypa BBoJa MH(OpMaUK

Tema 4.4. Ananoro-mudpoBsie
npeoOpa3oBarenu

12

16

Paznen 5. YcTpoiicTBa 0TOOpaXkeHUS
MH(pOPMAaLIUU MEXaTPOHHBIX MOAYJIEH
Tema 5.1. CBeToanOHBIE MHAUKATOPBI
Tema 5.2. CeMUCErMEHTHbIE HHAUKATOPHI
Tewma 5.3. XKuakokpucraminieckue
VH/IUKATOPBI

12

16

Paznen 6. THTEpdeCch MEXaTpOHHBIX
MOZYJIER

Tema 6.1. Unarepdeiic 12C

Tema 62. UndpakpacHblil unTEpdeiic

16

Pasnen 7. Buyrpennss
HHEProHE3aBUCUMasl TaMATh

16

Wtoro B cemectpe

34

34

112

Nroro

34

34

112

4.2. CopepxaHue pa3JesioB U TEM JIEKIIMOHHBIX 3aHITHH.
Copneprxanue pa3/ieioB U TeM JIEKLIMOHHBIX 3aHATUH MPUBEICHO B Tabnulle 4.




Ta6mmma 4 — ComepxaHue pa3esioB U TeM JEKIIMOHHOTO UK

Homep HazBanwue u coneprkaHue pas/ieiioB U TEM JICKIIMOHHBIX 3aHIATHN
pasznena
1 Pasnen 1 Beenenue

Tema 1.1. 3HaueHNE MEXATPOHHBIX MOAYJIEH U SKCIIEPUMEHTAIBHBIX YCTAHOBOK B HAYKE U
1.1  rexnuxke.

OO01Me BOMPOCH KOHCTPYHPOBAHUS MEXaTPOHHBIX MOJTIyJIel Haba3e OJTHOKPHUCTATBHBIX
MUKPOKOHTPOJIJIEPOB.

1.2  [Tema 1.2. CTpykTypa npubopoB

1.3  [Tema 1.3. MeToa0s0TUsi KOHCTPYHPOBAHHUSI, MOJIETTMPOBAHUE KAaK OCHOBA
KOHCTPYHPOBAHUS

2 Pasznen 2
MUKPOKOHTPOJIIIEPBI KAK OCHOBHOM 3JIEMEHT MEXATPOHHBIX MOAYJIEH

2.1 [Tema 2.1. CTpyKTypa OZHOKPHCTAIBHOTO MUKPOKOHTpOJLIEpA

2.2  [Tema 2.2. KoMaHIbl MUKPOKOHTpPOJLIEPA

2.3 [Tema 2.3. Peructpsl cienagbHOTO Ha3HAYCHHS

2.4  [Tema 2.4. PactipeiesieHHE MaMsITH MUKPOKOHTpOJLIEpa

2.5 [Tema 2.5. AITOpUTM NOCTPOCHUS TPOTPAMMBI

3 Pasmen 3
[TepBuuHbie MpeodpazoBaren HHGOPMAIUU MEXATPOHHBIX MOYJIEH

3.1 [Tema 3.1. iHTErpanbHble JATYNKU TEMIIEPATYPHI

3.2 [Tema 3.2. UndpakpacHbie MPUEMHUKH HHHOPMAITTH

3.3 [Tema 3.3. YpTpa3ByKOBbIE JAaTYNKU

4 Paznen 4
YcTpoiicTBa BBOAA U YIPABJICHUS MEXaTPOHHBIX MOAYJIEH

4.1 Tewma 4.1. IlopThl BBO1a-BbIBOA HHGOPMAITIT

4.2  [Tema 4.2. KHOnKM yripaBJeHUS

4.3 [Tema 4.3. KnaBuarypa BBO1a HHPOpMALIUU

4.4  [Tema 4.4. Ananoro-uiu¢poBsle npeoOpa3oBaTesn

5 Paznen 5
YcTpoiicTBa oToOpaskeHus: HH(GOPMaIlMU MEXaTPOHHBIX MOJyJIel

5.1 [Tema 5.1. CBeToIMOAHBIE HHIUKATOPHI

5.2 [Tema 5.2. CemucerMeHTHBIC WHIUKATOPBI

5.3 [Tema 5.3. XKuakokpucraaindeckue HHINKATOPbI

6 Paznen 6
MuTepdecsl MeXaTpOHHBIX MOJyJIel

6.1 [Tema6.1. UnTepoeiic 12C

6.2 [Tema 6.2. MudpakpacHslii naTepdEiic

6.3 [Tema 6.3. Taiimep-cueTUnK

7 Paznen 7
JHEeproHe3aBUcHUMas IaMsITh MEXaTPOHHBIX MOTYJIeH

7.1 [Tema 7.1. BHyTpeHHss SHeproHe3aBUCHMasi NaMsITh KOHTPOJIEpa

4.3. [TpakTrueckue (CeMHUHAPCKUE) 3aHATUS
TeMbl MpakTUUECKUX 3aHATHIA U UX TPYAOEMKOCTh IPUBEICHBI B TAOIHIIE 5.
Tabmuna 5 — [IpakTudeckue 3aHsATHS U UX TPYJOEMKOCTh

Dopmsbl N3 Hux Ne

TpynoemMkocTs, o
MIPAKTHYECKUX (uac) IIPaKTUYECKON | paszena
3aHATUN IIOATOTOBKH, | JHCLHII

No | Tembl mpakTUUECKHX
/o 3aHATUU
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(dac) JIUHBI
Y4eOHbIM MJIaHOM HE MPEAYyCMOTPEHO
|
Bcero
4.4, JlaGopaTopHble 3aHIATHS
Tembl Ta00paTOPHBIX 3aHATUN U UX TPYAOEMKOCTh MPUBECHBI B TaOIUIIE 6.
Ta6ymia 6 — JlabopaTopHbIe 3aHITHS U MX TPYJ0EMKOCTh
N3 Hux Ne
No HauMeHOBaHHe 1a6opaTopHBIX paGoT TpynoeMKocTb, | IpakKTUYECKOU | pa3jena
/i (uac) MOArOTOBKH, | JUCLHII
(gac) JIMHBI
Cemectp 7
1 | UHCTpyKTaX 1O TEXHUKE O€30TaCHOCTH. 2 2 4
KoHcTpyknus 1abopatopHOro cTeHaa
2 | IlopknroyeHUe ¥ MporpaMMHUPOBAHUE 4 4 4
KHOTIOK YITPaBJICHUS
3 | IloxkirodyeHue ¥ MporpaMMHUPOBAHUE 4 4 4
KJIABUATYPBI
4 | [IporpammMupoBaHuE aHAJIOTO- 4 4 4,5
udpoBBIX peodpazoBareneii BB
nHbOpMauu
5 | IlopknrodyeHne ¥ MporpaMMHUPOBAHUE 4 4 5
CEMHCETMEHTHBIX CBETOIUOIHBIX
WHMKATOPOB
6 | [onkmroueHue u MporpaMMHUPOBaHUE 4 4 5
KHUJAKOKPUCTATITUYECKUX CUMBOJIBHBIX
WHIMKATOPOB
7 | IIporpammupoBaHue TaliMepa-cueTynKa 4 4 5,6
8 | UnTepdoeiic 12C 4 4 6
IIporpaMMupoBaHue YHEPrOHE3aBUCUMON 4 4 6,7
MaMSITH TAHHBIX
MHUKPOKOHTPOJIJIEPOB
Bcero 34 34
4.5. KypcoBoe npoektupoBanue/ BHIITOTHEHUE KYPCOBOM PabOThI

Y4eOHBIM MIIaHOM HE MPEAYCMOTPEHO

4.6.

CamocTrosTenbHas paboTa 00y4yaronuxcs

Bungsl camocrosTenbsHOM paGOTLI " €€ TPYAOCMKOCTDL IIPUBCJICHLI B Ta6J'II/II_IC 7.

Tabmuna 7 — Bunpel camocTosaTenbHONU paboThl U €€ TPYAO0EMKOCTh

. Bcero, | Cemectp 7,
Bup camocrositenbHON paboThI
qac qac
1 2 3
W3yueHne TeOpeTHIeCcKOro MaTepuasia 80 80
qucuuriaHbl (TO)




[ToaroToBKa K TEKymeMy KOHTPOJIIO 20 20
ycneBaemoctu (TKY)

[ToaroToBKa K MpoMeXyTOYHOM 12 12
arrectanuu (I1A)

Bcero: | 112 112

5. IlepeyeHnb y4eOHO-METOAMYECKOTO OOECTICUCHUS
JUTSL CAMOCTOSTEIILHON PabOThI 00YUAIONMIMXCS TT0 TUCIUIUIMHE (MOIYITIO)

Y4eOHO-METOIMUECKNE MaTePHAIbl JIJII CAMOCTOSITEIIbHON pabOThl OOYYArOIIMXCSl YKa3aHbI B
ma. 7-11.

6. IlepeueHb MeyaTHBIX U FIMEKTPOHHBIX YUEOHBIX U3TAHUI
[Tepeuenp neyaTHBIX U 3JCKTPOHHBIX YYEOHBIX M3aHHI TPUBEICH B Tabmuie 8.
Tabnuna 8— [lepedeHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3JaHHIM

[Tudp/ Komuaectso 3xk3eMIuIsipoB B
URL a p ec bubnuorpaduueckas ccplika OndIMoTeKe
/P (KpOoMe 2JIEKTPOHHBIX SK3EMILUTSIPOB)

TexHHYECKHE CpeICTBa aBTOMATH3allUd U
ymnpaBieHusi: Yuebnoe mocobme / O.B.
[IumoB. - Mocksa : HUL] UTHOPA-M, 2018.

- 397 c.. 60x90 1/16. - (Bwicuee
obpazoBanue: bakanaspuar) (Ileperuér 7BL1)
ISBN  978-5-16-010325-9 -  Tekct

anexktponHsid. - URL:
https://znanium.com/catalog/product/0

7. IlepeyeHb AIMEKTPOHHBIX 00Pa30BATEIBHBIX PECYPCOB
nH(}OPMaLIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu « IHTepHeT»
[Tepeuenn AIIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcoB MH(}OPMALIMOHHO-
TEJIEeKOMMYHUKAaIMOHHONW ceTu «HTepHeT», HEOOXOAMMBIX I OCBOCHHS TUCIUILIAHBI
npuBezieH B Tabnmue 9.

Tabmuna 9 — IlepedyeHb 3JIEKTPOHHBIX OOpa30BaTEIbHBIX PECYpPCcOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTn «HTepHEeT»
URL anpec HaumenoBanue

www.microchip.ru

8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenr mporpaMMHOro OOECTIEUSHHsI, HWCIOJIB3YEMOT0 TMpPH OCYIIECTBICHUU
00pa30oBaTeNbHOTO Mpoliecca MO AUCIUIIUHE.
[TepeueHs UCTIOIB3YEMOTO ITPOTPAMMHOTO OOecTieueH s IpecTaBieH B Tadmuie 10.
Tabmuua 10— IlepedyeHs nporpaMMHOro o0ecreyeH s

No /1t HanmenoBanue

He npenycmorpeno

8.2. [Tepeuenn MH(POPMALMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3YEMBIX pu
OCYILECTBIIEHHH 00pa30BaTEIBHOrO MPOLEecca N0 AUCHUIUINHE

[Tepeuenp ucnonb3yeMbIX HH(HOPMAIIMOHHO-CIIPABOYHBIX CUCTEM NpezicTaBieH B Tabiuue 11.
Tabmuna 11— Ilepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HanmenoBanue

He npenycmorpeno



http://www.microchip.ru/

9. MarepuanbHO-TeXHUYeCKast 6a3a

CocraB MaTepHaTbHO-TEXHUYECKOMN 0asml, HE00X0INMO st OCYIIIECTBICHUS
00pa30BaTeNBLHOTO MpoIiecca Mo TUCIUTUIHHE, IPEICTaBIeH B Tabmuiel 2.
Ta6ymmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

Ne HanmeHnoBanue cocTaBHON 4acTH Homep aynuropun
/T MaTepUaIbHO-TEXHUYECKON Oa3bl (Ipu HEOOXOTUMOCTH)

1 | JleknmonHas ayauTopust

Crennanu3upoBanHas jadopatopusi «TeXHUYECKUE CpeAcTBa 21-10
ABTOMATH3AIIMU W YIIPABJICHUS

3 | Crenn: «TexHudeckue CpeCcTBA aBTOMATU3AINN U 21-10
YIIPaBJICHUS

10. Omnenounble cpeacTBa s MPOBEACHUS TPOMEKYTOUHOM aTTeCTAIlN
10.1. CocraB OLEHOYHBIX CPEACTBAJISA MPOBEACHUS MPOMEXKYTOUHOW aTTECTalluU
oOyJaromuxcs Mo AUCUUIUINHE MPUBEAeH B Tabnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPECTB JIJIsl IPOBEACHUS MPOMEKYTOUHON aTTeCTaIluU

Buza npomexyTo4Hoi arrectanuu [lepedyeHp OLICHOUYHBIX CPEACTB
OK3aMeH Crucok BONpPOCOB K 9K3aMEHY;
TecTsl.
10.2. B kauecTBe KpuUTEpHEB OLEHKU YPOBHS C(HOPMUPOBAHHOCTH (OCBOEHUS)

KOMIIETEHIIMH 00ydJarouMMucs MpUMEHseTcsl 5-0ajuipHas IIKaja OLEHKU C(HOPMUPOBAHHOCTU
KOMIIETEHIIUM, KOTopas npuBeaeHa B Tabauie 14. B Teyenune cemecTpa MOXKET MCIOJIb30BATHCS

100-0ayuipHass  mkaia

MO,HYHLHO'pefITHHFOBOfI CHCTCMbI yHI/IBepCI/ITeTa, mpaBujia

HCIIOJIBb30BaHUA KOTOpOfI, YCTAHOBJICHBI COOTBCTCTBYIOIIUM JIOKAJbHBIM HOPMAaTUBHBIM aKTOM

I'VAIL

Tabnuna 14 —Kpurtepuu onieHKH ypoBHS c()OPMHUPOBAHHOCTH KOMIETEHIIUN

Or11eHKa KOMITETEHITUH

5-0ayutbHas mIKana

XapakTeprcTrka COpMUPOBAHHBIX KOMITETECHITHIA

«OTIIMYHO»
GaduTCHO»

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBII
MaTtepua;

— YBEPEHHO, JJOTUYHO, MTOCJIEI0BATEIBLHO U TPAMOTHO €r0 U3JIaraeT;

— OMUPasiCh HAa 3HAHWS OCHOBHOW W JIOMOJIHUTEILHOW JIUTEpaTypHl,
TECHO MPUBS3bIBAET YCBOCHHBIE HAYYHBIEC MOJIOKEHUS C MPAKTUUECKON
JIeATETLHOCTHIO HAIIPABIICHUS;

— yMeJnio 000CHOBBIBAET U apIYMEHTUPYET BBIIBUTAEMBIE UM UJIEH;

— JIeJIaeT BBIBOABLI U 00OOIICHHS;

— cBOOOJIHO BJIAJICET CUCTEMOM ClIelMaIn3uPOBAHHBIX TOHITUH.

(XOPOLIO»
(GaYTCHO»

— 00yJaromuics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepHaj, TPaMOTHO H
M0 CYIIECTBY W3JIaraeT ero, Onupasch Ha 3HAHUS OCHOBHOMU
JTUTEPATYPHI;

— HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBACT YCBOCHHBIC 3HAHUS C MPAKTHYCCKOH JCATCIBHOCTHIO
HATPaBIICHUS;

— apryMEHTUPYET HayIHBIC TTOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BJIQJICET CHCTEMOH CIIeMATN3NPOBAHHBIX TTOHITHH.




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

«YIOBJICTBOPUTECIILHO»
(Ga4TCHO»

— o0Oyyaromuiicss YCBOMJI TOJBKO OCHOBHOW IMpPOrpaMMHBINA MaTepual,
[I0 CYUIECTBY M3JIaracT €ro, ONUpascCh Ha 3HAHUS TOJIBKO OCHOBHOM
JUTEPaTypPhI;

— JIONyCKaeT HeCYIIECTBEHHBIE OIMOKU U HETOYHOCTH;

— UCTIBITHIBACT 3aTPYJHEHHUS B MPAKTUYECKOM IPUMEHEHUU 3HAHHM
HaIpaBJICHUS;

— cJ1ab0 apryMeHTHPYET HayuHbIE MTOJI0KECHHUS,

— 3aTpyaHseTcs B (OPMYIMPOBAHNYU BBIBOIOB M 0000IICHU;

— YaCTUYHO BJIAJIEET CUCTEMOH CelIMaTU3UPOBAHHBIX MOHITHHA.

«HEY/IOBJICTBOPHTEIIEHOY
«HE 324YTCHO»

— o0ydJaromuiics He YCBOWJI 3HAYUTEIBHOH 4YacTH MPOrPaMMHOTO
Marepuana;

— JIOMYCKAeT  CYIIECTBEHHbIE  OMMOKM W  HETOYHOCTH  TpHU
PAacCMOTPEHHUH MPOOIEM B KOHKPETHOM HAIPaBJICHUH;

— MCIIBITBIBAET TPYIHOCTH B MPAKTHYECKOM PUMEHEHUN 3HAHU;

— HE MOXKET apryMEHTUPOBATh Hay4YHbIC TIOJI0KEHUS,;

— He QOpPMYJIMPYET BHIBOJAOB U 000OIIEHUIA.

10.3. TuoBBIC KOHTPOJIBHBIC 3a/IaHUS WM UHBIC MaTCPHAIIBI.
Bormpocsr (3amaun) a1 S9K3aMeHa IpeIcTaBiIeHbl B Tabauie 15.
Ta6ymma 15 — Borpocsl (3agaun) 115 9K3aMeHa

Ne i/ [Tepedens BOmpocoB (3a71a4) Il 9K3aMeHa Kon
WHAMKATOpa
1 CrpykTypa u pabora SISC MUKpPOKOHTpOILIEpA. IK-1.B.1
2 Crtpykrypa RISC mukpokonTpomnepa u ero ormmyus ot SISC
3 OIHOKpUCTaANIbLHBIE MUKPOKOHTpOIUIEpsl  (upmbel Microchip, | [TIK-1.3.1
UX JIOCTOMHCTBA U HEJOCTATKH, OCHOBHBIE ITaPaMETPHI, [IK-2.3.1
yCIIOBHBbIE 0003HAYECHHUS. [IK-2.B.1
4 PIC16F84. CtpykTypHas cxema. BeIBOJIBI M X Ha3HAYCHHS
5 [ToaxmroueHne pa3nuYHBIX KICTOYHUKOB TAKTOBOM YaCTOTHI K
OSCI1 nm OSC2. CtpykTypa KOH(QUTYPAIIMOHHOTO CJIOBA.
6 Crpyktypa oneparuBHoi namsitu PIC16F84
7 Peructp STATUS
8 Peructp OPTION
9 Cucrema xomang PIC
10 dopmunposaHme maccmsa O3Y. MNpumep nporpammol
11 Opranu3zanus maccusa [13Y. Ilpumep nporpammbl
12 IMoaxmrouenune kuomnok k PIC
13 Opranuzanys WHARKAIUA Ha CEMU CETMEHTHBIX
CBETOJMOJIHBIX UHAMKATOPAX C TOMOIIBIO
CTIEMATM3UPOBAHHBIX MUKPOKOHTpoIuiepoB MC14499 pupmsr
Motorola. [Tpumep nporpammsel. Cxema MOAKITIOYCHHUS.
14 Opranuzanyst THANKAIMU HA CEMH CETMEHTHBIX
CBETOJIMOJIHBIX HHAMKATOPaX ¢ MOMOIIbIO TobKo PIC.
15 [TonknroueHne KjIaBHaTyphl C TOMOIIBIO
CMEeLUATU3UPOBAHHOTO MUKPOKOHTpouiepaMM74C922
dbupmbr National Semiconductor
16 [Toxxirouenune KiIaBuaTypsl ¢ momomsto PIC
MUKpPOKOHTpoJuiepa. Cxema BKIIIOUEHUS
17 [Moxxirouenue u padota PIC ¢ mocieaoBareIbHON TaMSIThIO
93LC56




18

3anuch JaHHBIX B MOCIEI0BATENIbHYIO TaMITh 93LC56

19 [TporpamMma, ocyiiecTBIsIONIAs BBIIATY COOOIEHUN B
MOCJIeIOBAaTENbHOM (popMe IIIsI3auCH B TTOCIICIOBATEIBHYIO
namatb 93LC56

20 Onucanne untepdeiica 1°C

21 Unrepdeiic I°C. Pexum 3amucu B MUKpOCXeMy TTaMSATH
24L.C256 onHoro Oatita

22 Unrepdeiic I°C. TTakeTHbIH peskUM 3aIHCH B MUKPOCXEMY
namsitu 24L.C256

23 Unrepdeiic 1°C. PexxuM 4TeHUs U3 MUKPOCXEMBI TIAMSTH
241L.C256 onnoro Oatita

24 Nutepdeiic 12C. [TakeTHBINH PEKUM YTCHHS U3 MUKPOCXEMBI
namstu 24LC256

25 Buyrpennss sueprone3aBucumas (EEPROM) naMsaTh 1aHHBIX
MukpokoHtposuiepa PIC16F877

26 PexxuM 3anmucu BO BHYTPEHHIOIO SHEPTOHE3aBUCUMYIO
(EEPROM) namste nanHbix MukpokoHrposuiepa PIC16F877

27 PexxuM dTeHus U3 BHYTPEHHEH YHEPrOHE3aBUCHMOM
(EEPROM) namsitu nanaeix  MukpokoHTpoiutepa PIC16F877

28 [MonkmroveHus )KUIKOKPUCTAIUINYECKUX HHIUKaTOopoB KK
Ha 6a3e kontposuiepa HD44780 k PIC mukpokoHTposuiepam.

29 OcHoBHbIE perucTpsl 1ig padoTsl ¢ BHyTpenHeir EEPROM
namsteio PIC

30 Nuanmmanusanmsa XKKU

31 [TocnemoBarenbHOCTh KOMaH/I JIJIsl BbIBOJIA NaHHBIX Ha KK
WHIUKATOP

32 Crpykrypnas cxema moayist 10-tu paspsanunoro AL
PIC16F877

33 Peructpet ADCONO u ADCONI npu ynpasnennn AL

34 Cxema ananorosoro Bxoja ALIIl. Bpemenusie TpeboBanust K
nojxroYeHno kanamta ALII

35 Ynpasnawouwme 6UTbl HACTPOMKM KaHanos ALLM

36 Ocnosubie peructpsl i padotel ¢ AT PIC16F877

37 Apudmernueckue onepanuu (AO). Jlenenue ¢ ABOMHOM
TOYHOCTBIO

38 ApudmeTrdeckne orneparuu. Y MHOXKCHHE C JIBOWHOM
TOYHOCTBIO

39 Apudmernueckue onepanuu (AO). Cnoxenue

40 Apudmernueckue onepanun. Beruntanue

Bomnpocs! (3agaun) mis 3ayera / nud . 3auera npepcrasieHs! B Tadnuue 16.
Tabmuna 16 — Bonpocs! (3agaun) s 3adera / qudd. 3adera

Ne i/t

[Tepeuens BompocoB (3a1a4) ans 3adera / qudd. 3ayera

Kon
WHJAKATOpa

Y4eOHbBIM MJIAHOM HE PEAYCMOTPEHO

[Tepedens TeM Jisi KypCOBOTO MPOSKTUPOBAHMS/BBITIOIHEHHSI KYPCOBOU paOOThI TIPEICTABICHBI

B Tabmmie 17.

Tabnuna 17 — Ilepeyens TeM Juist KypCcOBOTO IPOEKTUPOBAHUSI/BBIIIOIHEHUSI KYPCOBOM pabOThI




[TpumMepHBIii TepeueHb TeM sl KypCOBOTO MPOEKTUPOBAHUS/BBINIOIHEHUS

Ne mi/m .
KypCOBO pabOThI

Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO

Bonpocs! 1151 mpoBeieHrsT MPOMEKYTOYHOM aTTeCTallii B BUJIEC TECTUPOBAHUS IPEICTABICHBI B
Tabimue 18.

Tabnuna 18 — [IpuMepHbIi IEpeYeHb BOPOCOB JIsI TECTOB

Ne i/t ITpumMmepHLBIl TIEPEYEHL BOOPOCOB VI TECTOB Kozn
- p P P p a WHIUKATOpa
1. Perunctp OPTION ynpasasier IIK-1.B.1
- Ananoro-nudpoBbIM IIpeodpazoBaTeaeM glé;g}
- TAMMEPOM-CUCTUYUKOM K2 B.1

- SHEPTOHE3ABUCUMOM MAMSITHIO

- KOCBEHHOU aJipecanuen

2. Peructp STATUS ynpasasier

- KOCBEHHOM aJipecaruen

-3)HEPrOHE3aBUCUMON MMAMSTHIO

- IEPEKIIFOYEHUEM CTPAHUL] TaMSATU

- Amnanoro-uu¢poBbsIM npeoOpa3zoBaTesieM

- TAIMEPOM-CUETUUKOM

3. Peructp EEADR 3710 peructp

- TaliMepa- CUeTUHKa

- aJipeca SHEproHe3aBUCUMOM aMsATH

- KOCBEHHOU aJipecanuen

- aHaJIoro-u¢poBOTo MpeodpazoBaTes

4. Peructp TMRO oTHOCUTCS K

- SHEPTOHE3ABUCUMOM MTAMSITH

- KOCBEHHOU aJipecaliu

- TAMEPY- CYETUUKY

5. Peructp EEDATA 3710 peructp
-TaliMepa-cYeTYNKa

- TaHHBIX PHEPTOHE3aBUCUMOI TaMATH

- JUIs1 KOCBEHHOU aJipecalu
-aHAJIOTO-1IU(POBOTO MPeoOpa3oBaTes

6. butel RPO, RP1 ynpaBaenus

- IePEeKJII0YEeHUEeM CTPAHUI] AMSATH

- nepexyiroueHreM kananoB ALII

- (popmaTom npeodpazoBanust AL

7. Peructp ADCON1

- HacTpauBaeT BoIBOALI ALIIT kak aHanorossie, BXOAbI
Juana3zoHa npeoopa3zoBaHus WU HU(GPOBbIE KaHAIIbI
BBOJIa/BBIBO/IA, a TAKXKe (popMaT mpeoOdpa3zoBaHus
- BBIOMpaeT KaHajl npeoOpa3oBaHusl, 4aCTOTY MpeoOpa30BaHUS
AITI

- K03 OHUITUEHT JAeJICHUS TAKTOBON YacTOTHI TalMepa-




CUYETUYMKA

8. INTCON 3t0

- PETUCTp YNPABIEHUS TAUMEPOM-CUETUUKOM

- PErUCTP NMpepbIBAHUA

- PETUCTP NEPEKIIOUECHUS CTPAHULL TAMSITH

9. Peructp ADCONO

- ynpasisieT BkaroueHueM ALIL takroBoit wactoroit ALII,
HOMEPOM KaHaJia mpeoOpa3oBaHHUsl, 3aIIyCKOM
npeoOpa3zoBaHUs

- yrpasisieT popMaToM Mpeodpa3oBaHus, , HOMEPOM KaHaia
npeoOpa3zoBaHusl, 3aIyCKOM NpeoOpa3oBaHus

- TAUMEPOM-CUETUUKOM

10. Peructp STATUS

- YKa3bIBAET HA MEPETOJIHEHUE PA3PSAIHON CETKH, HYJIEBOU
pe3ynbTaT nocje apupmMeTHIecKoi oneparum, ICTOYHUK
cOpoca KOHTpoJUIepa U YIPaBIsSET NEPEKITIOYCHUEM CTPAHMUII
naMsTH

- ynpasisieT K03(PGUIIUEHTOM ACJICHUS, UICTOYHHUKOM
TaKTOBBIX UMITYJIbCOB TallMepa-CUeTUNKa

- YIPaBJIAE€T HCTOUHUKOM TaKTOBBIX UMITYJILCOB U (JOpMATOM
npeoodpazoBanust ALIT

11. PCL

- TaiMEP-CUETUNK

- MJIQAIIUH 0alT cUeTYNKA KOMAaH/]

- PETUCT yIpaBiIeHUs TaMEPOM-CUETUMKOM

12. FSR

- TAUMEP-CUETUUK

- MJTAQJIIINAN OaliT cCUETYMKA KOMAH/I

- PETUCTp yNpaBIEHUSI TAUMEPOM-CUETUUKOM

- pErucTp agpeca KOCBEHHOU aapecaiuu

13. INDF

PETUCTp NaHHBIX [IPU KOCBEHHOM ajpecanuu

- MJIQIINN OAWT CUETUMKA KOMAaH/I

- PETUCTp yNpaBICHUS TAUMEPOM-CUETUUKOM

- pErucTp agpeca KOCBEHHOM aJipecanuu

14. TRISB

- nopt B

- peructp KoHpurypupoBanus nopra B

- PETUCTp yNpaBJICHUS TAUMEPOM-CUETUUKOM

15. Perunctp INTCON

- YIpaBiIsieT ICTOYHUKOM TaKTOBBIX HMITYJILCOB U (hOpMaTOM
npeobpazoBanms ALI

- ynpasisieT K03(GGUIIUEHTOM ACJICHUS, UICTOYHHKOM
TaKTOBBIX UMITYJIbCOB TaliMepa-cueTUnKa

- pa3peliaeT WK 3arpeniacT NpepbIBaHUs U YKA3bIBACT HA




UCTOYHUK MpPEphIBaHUS
16. ADDWF f,d

- perucTp KoH(pUrypupoBaHus TaiMepa-cueTuruKa
- peructp kKoHpurypupoBanust AL

- KOMaH/1a CJIOKEHUS COACPKUMOT0 aKKyMyJisiTopa W U
peructpa f

- KOMaHJ1a HHBepcuu peructpa f

17. SUBWF f,d

- JJOTHYecKasi KOMaHaa

- KOMaHJa cJIBUTra

-apumeTrdeckas KoMaHa

- KOMaHa rnepexojaa

18. RRL

- IOTUYECKasi KOMaH/1a

- KOMaH/1a CJIBUTa

-apudmeTrueckas KoMaHaa

- KOMaH/1a repexojia

19. XORWEF f,d

- IOTUYECKasi KOMaH/1a

- KOMaHJa CJIBUTa

-apupMeThIecKas KoMaHa

- KOMaHa rnepexoaa

20. GOTO k

- JorUYecKasi KOMaHa

- KOMaHa CJIBUTa

-apudmeTrdeckas KoMaHa

- KOMaH/1a repexojia

21. BSF f,b

- KOMaH/1a CJIBUTa

-apudmeTrueckas KoMaHaa

- KOMaH/1a repexojia

- OUT OpUEHTHUPOBaHHAsI KOMaH/Ia

22. EECON1

- perucTp KOH(QUTYpUPOBaHUS TaliMepa-cueTINKa
- PETUCTp YIpaBIIEHUS 3aMMCHIO WIH YTCHHEM
DHEPTOHE3aBUCUMOM IMaMATH JaHHBIX WIIA TPOTPaAMMBI
- peructp KoH(purypupoBanus AL

23. EECON2

- peructp koH(purypupoBanus ALTI

- PEruCTp MOBBILLIEHUS TOMEXOYCTOMYMBOCTHU IpoIecca
3aMucH B DHEPTOHE3aBUCUMYIO MTAMSITh

- perucTp KoH(pUrypupoBaHus TaiMepa-cueTunKa
24. RRF fd

- KOMaH/1a cliokeHust peructpa f u akkymynsropa d
- KOMaHia CJIBUTA cojepkuMoro peructpa f BieBo




- KOMaH/1a C/IBUTa coiepskuMoro peructpa f Bimpaso

- JJoru4eckasl KomaHaa Mmexuy perucrpamu fu d

25. COMF fd

- KOMaH/1a oOOMeHa TeTpaj B peructpe f u nepemenenne
pe3ynbTaTta B akKyMyJIsTOp

- KoMaH1a uHBepcuu peructpa f

- KOMaHJ1a ciBura coaepxkumoro perucrpa f sieso f u
IIEPEMEILIECHUE PE3YNIbTaTa B AKKYMYJISATOP

26. IORWF f.d

- koMaHga M Mex1y conepKUMbIM aKKyMyJIATOpa U PETUCTPa
- komanga MJIN mMexy conepKUMbIM aKKyMYJIITOpa U
perucrpa

- komana Mckimovaromee MJIM Mexay conepkuMbiM
AKKyMYJISITOpa U PETUCTpa

[lepeueHb TeM KOHTPOJBHBIX Pa0OT MO TUCIUILIMHE 00yYaroIMXcs 3a04HOM (HopMbl 00yueHus,
npezcTaBieHbl B Tadmuie 19.
Ta6ymma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

Ne /i [TepeyeHb KOHTPOJIBHBIX PabOT

He npenycmotpeno

10.4. Mertoguueckue ~— marepuanbl, — ONPEACHAIOME  IPOLENyphl  OLEHUBaHUSA
WH/IMKATOPOB, XapaKTEpU3YIOMIUX JSTanbl (HOPMUPOBAHHS KOMIIETCHLIMH, COAEpKaTcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTUpYyROIIMX NOPSAAOK M IPOLEAYPY
IPOBEJCHUS TEKYLIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTali 00yJaromuxcs
I'VAIL

11. Mertoandeckue yKazaHus Ui 00YJarOIIUXCs IO OCBOSHUIO JUCITUILTHHBI
11.1. Meronuyeckue ykazaHus A8 OOyYaroIIMXCS 10 OCBOGHMIO JIEKIMOHHOTO
Marepuana
OcHOBHOE Ha3HAauYEHHUE JICKIIMOHHOTO MaTepHalia — JIOTHYECKU CTPOHHOE, CUCTEMHOE, TIyOOKOe
U SCHOE U3NIOKEeHHEe ydeOHoro marepuana. Ha3HaueHuWe COBPEMEHHON JEKIIMM B paMKax
JTUCIUIIIMHBI HE B TOM, YTOOBI TOJYYUTh BCIO HH(POpMAlUIO TO TEeMe, a B OCBOCHUU
dbyHIaMeHTaNbHbIX Mpo0JeM AMCHUILIUHBI, METOJOB HAy4YHOTO TMO3HAHUS, HOBEHIINX
JOCTHKEHUI HayyHOW MbIcau. B yuyeOHOM mpoliecce JIEKIHs BBIIOJIHSAET METO/I0JIOTMYECKYIO,
OpPraHU3aIMOHHYI0 U MHpOpMaMoHHYI0 (GyHKIUU. JIeKus packpbpiBaeT MOHATHIHBIN ammapat
KOHKPETHOM 00siacT 3HaHUs, €€ MpoOJIeMbl, JaeT IEJbHOE MPEACTaBICHUE O IUCIUILINHE,
MOKAa3bIBa€T B3aUMOCBS3b C APYTUMU AUCIUIUIMHAMM.
IrapnupyeMble pe3yJabTaThl IIPH OCBOSHUH 00 YYAIOIIMMUCS JIEKIIMOHHOIO MAaTeEpHaa;
— TIOJY4YEHUE COBPEMEHHBIX, LIEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHUH, YPOBEHb KOTOPBIX
ONPEAEISAETCSA LIEJIEBOM YCTAHOBKOM K KaX 0l KOHKPETHOU TEME;
— TIOJy4YEHHUE OTbITa TBOPUECKOW pabOThl COBMECTHO C MPETOaBaTeIeM;
— pa3BuTHE MpOodhecCHOHATBLHO-/IEIOBbIX KadecTB, JIIOOBH K MPEAMETY U CaMOCTOSTEIHHOTO
TBOPYECKOTO MBIIIJICHUSI.
— TIOSIBJIGHUE HEOOXOAMMOT0 HHTEpEca, HEOOXOIUMOTO JIJIsi CAMOCTOSITEIbHONW PabOTHI;




— IIOJy4YE€HUE 3HAHUN O COBPEMEHHOM YpPOBHE PAa3BUTHs HAyKH M TEXHUKH U O MPOTHO3E UX
pa3BUTHA Ha OJMKaMIIne To/bl;

— Hay4uThCS METOJMYECKHM o00pabareiBaTh Marepuana (BBIICNIATH TJaBHBIE MBICTH U
[IOJIO)KEHUS, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATh HUX B  Pa3jIMuYHBIX
(bopMyITUPOBKax);

— TOJy4eHHe TOYHOTO MOHUMAaHHS BCEX HEOOXOANMBIX TEPMHHOB U MTOHATHH.

JlexMOHHBIN MaTepuana MOXKET COIPOBOXKAATHCS JEMOHCTPALIMEN CIalA0B U UCIOIb30BAHUEM
pa3aToOYHOro Marepuana TMpu TMPOBEIACHUU KOPOTKHX JUCKYCCHMMl 00 0coOeHHOCTSX
IIPUMEHEHUs OTACIIBHBIX TEMATHUK 110 JTUCLUILINHE.

CrpyKTypa NpeaoCcTaBiIeHUs JEKIMOHHOTO MaTepHraa:

— Crpykrypa RISC u CISC nporeccopos;

— CrpyKTypa IporpaMMHOTo obecreueHus;

— H3yueHue cucreMbl KOMaH[;

— H3ydeHue peakuuu KOHTpOJUIEpa HA HAXKATHE KHOIIOK, MOJKJIFOYEHHBIX K IIOPTaM;

— Pabora c maccuBamu;

— H3yueHue sHEproHe3aBUCUMON NaMSTH;

— Pabora ¢ XuIKOKPUCTATUIMYECKUMU UHAUKATOPAMU;

— MHzyuenue padotsr ALIII B cocTaBe KOHTpoILIEpa

11.2. Metoanueckue ykazaHUs s OOYYalOLIMXCS 1O BBIMOJHEHHIO JIAOOpaTOPHBIX
pabor

B xozxe BbimonHeHus J1abOpaTOpHBIX PAabOT OOydaromMiics JOJKEH YIriayOuTh U 3aKpenuThb
3HAHUS, IPAKTUYECKUE HABBIKU, OBJIAJIETh COBPEMEHHON METOJUKON U TEXHUKOH KCIIEPUMEHTA
B COOTBETCTBMM C KBaJIM(PHUKAUMOHHON XapaKTEpUCTHUKON oOyuaromierocs. BrinonHeHnue
1a00paTOPHBIX pabOT COCTOUT U3 HKCIEPUMEHTAIBHO-TIPAKTUYECKOMN, PacYeTHO-aHAIUTHYECKOM
4acTe! U KOHTPOJBHBIX MEPOIPUITHIA.

Beinonnenune nabopaTopHbIX paboOT 00ydaromuUMCs SBISETCS HEOThEMIIEMON YacTbiO U3YUYEHUS
JUCLUIUIMHBI, ONPEesIIeMOll Y4EeOHbIM IUIAaHOM, U OTHOCUTCSI K CPEJICTBAM, 00ECIEUNBAIOIIUM
pelIeHHe CIEAYIOIIMX OCHOBHBIX 3a/1a4 00y4aroLerocs:

— npuoOpeTeHHe HaBBIKOB MCCJIEIOBAaHUS IPOLIECCOB, SBJIECHUNH UM OOBEKTOB, M3y4aeMbIX B
paMKax JJaHHOM TUCIUIUINHBI;

— 3aKpeIUICHHE, Pa3BUTHE U JETAIN3ALNS TEOPETUUECKUX 3HAHUH, ITOJIyYEHHBIX Ha JIEKIMSIX;

— TIOJydyeHHe HOBOW MH(OPMAIIUH 110 U3y4aeMON JUCLHUIUINHE;

— TMpuOOpeTeHHEe HABBIKOB CAMOCTOSTEIHHOM PabOThI C JaOOpPaTOPHBIM OOOpPYAOBAHHEM U
npudopamu.

3ajilaHue ¥ TpeboBaHus K IPOBEICHUIO J1a00paTOPHBIX paboT

- TexHuueckue cpeacTBa CHCTEM YIpaBleHUs : [ DIeKTpoHHbIH pecypc] :
METOAMYECKHE YKa3aHHs K BBIMOIHEHHIO TabopaTopHoit pabotsl Ne 1 - 4 / C.-Tletep6. roc. yH-T
a’pokocM. mipudbopocTpoenus ; coct.: B. A. ['omyOkos, C. . KoBaisieB. - DneKTpOH. TEKCTOBBIE
nmad. - CII6. : Usn-Bo I'VAIL, 2015.-37 c.

- TexHuueckue cpeacTBa CHCTEM YIpaBleHUs : [ DIeKTpoHHBIH pecypc] :
METOJIUYECKHIE YKa3aHHs K BBIIOJHEHHIO JJabopatopHO# padoTel Ne 5 - 7 / C.-Iletep0. roc. yH-T
a’pokocM. mpudbopocTpoenus ; coctT.: B. A. ['omybkos, C. 1. KoBasie. - DneKTpoH. TEKCTOBBIC
nmad. - CII6. : Usn-so I'VAII, 2015.-27 c.

— TexHuuyeckue cpencTBa CUCTEM YIpaBieHHs : [ DJIEKTpOHHBIA pecypc] :
METOJIUYECKHIE YKa3aHHs K BBIOJIHEHHIO JJabopaTopHO# padboTel Ne 8 - 9 / C.-Iletep0. roc. yH-T
a’pokocMm. mpubopoctpoenus ; coct.: B. A. I'omy6kos, C. U. KoBaneB. - DeKTpoH. TEKCTOBBIC
nman. - CII6. : U3g-Bo I'YAIL 2015. - 31 c.

- TexHuueckue CpeacTBa CUCTEM YIpaBieHUS : [ ODJIEKTPOHHBIA pecypc] !



METOAMYECKHE YKa3aHUs K BBINOJIHEHUIO 1aboparopHoii padotsr Ne 10, 11/ C.-ITerep6. roc. yH-
T adpokocM. mpubopocTpoerus ; cocT.: B. A. ['omyOkos, C. U. KoBaiieB. - DIeKTpOH. TEKCTOBBIE
nman. - CII6. : U3n-Bo I'YAIL 2015. - 32 c.

CtpykTypa ¥ hopMa 0TYETA O JaOOpaTOpHOM padoTe

Otuer o nabopatopHoit paboTe uMeeT PopMy IHIEPTEKCTOBOTO TIOKYMEHTA,

COJICPIKaIIero 3aJlaHue Ha JJa0OPaTOPHYIO paboTy, KpaTKUe TCOPETHUYECKHE CBEICHHUS 10 TEMe
paboTHI, OMMHUCAaHNE CXEM U AITOPUTMOB, UCIIOJIB30BAHHBIX TIPU BHITIOTHEHUH PAOOTHI,
pe3ysabTaThl BBIYMCIUTEIbHBIX OKCIECPUMEHTOB B BHAe TIpadukoB (auarpamMm), a TakxkKe
BBIBOJIBITIO UTOTaM MPOJICTaHHON PabOTHI.TIO UTOTAM MPOACTaHHON PabOTHI.

TpeboBanus K 0hOPMIIEHUIO OTYETA O Ja00PATOPHOM padboTe

OT4er JOMKEH COepiKaTh TUTYIBHBIN JIMCT, a €r0 COIePKaHUEe JOHKHO OBITh

odopmieno coriacHo ['OCT 7.32 — 2017.

HopmaruBHas qokyMeHTaIus, Heo0Xxoaumas Juist 0hOpMIICHHSI, TPUBEICHA Ha

snekrponHoM pecypce I'YAIL: https://guap.ru/standart/doc

11.3. MeTtoauueckue yKazaHus JUisi 00Y4arOIIUXCs MO MPOXO0KACHUIO CAMOCTOATEIbHON
paboTsl

B xone BBINIOMTHEHUSI CaMOCTOSATENbHON paboThl, 00Y4aIOIIUKCS BHITIONHSAET PabOTy MO 33JaHUI0
U TIPH METOJTMYECKOM PYKOBOJICTBE IPETIOIaBaTEINsA, HO 0€3 €ro HemoCpeJACTBEHHOTO y4acTHsl.
s oOyyaromuxcs 1o 3a04Hoi opMe 00ydeHHsI, CaMOCTOATEIbHAs pPad0Ta MOXKET BKIIOYATh B
ce0st KOHTPOJIBHYIO padoTy.

B mpoiecce BbIMOMHEHUS CaMOCTOSITENILHON pPaloThl, y oOyuwaromierocss GopMupyercs
nenecooOpasHoe IIaHupOBaHUE pabouero BpeMeHH, KOTOPOE MO3BOJISET UM Pa3BUBATh YMEHUS
¥ HaBBIKM B YCBOGHHUM U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HAHHI, 00ECIeunBaeT BBICOKUI
YPOBEHb YCIIEBAEMOCTH B IEPHOJ OOYYCHHS, IIOMOTAeT TIOJIYYUTh HABBIKH ITOBBINIICHHS
pohecCHOHaNBHOTO YPOBHSL.

MeTtonudecKuMu MaTepUaTaMH, HaNpaBJIAIOIUMH CaMOCTOSITEIIbHYIO paboty
00y4JarOIINX CASBISIOTCS:

—  y4eOHO-METOANYECKHA MaTepHall 110 AUCIUTIINHE;

— METOAMYECKHE YKa3aHUS 1O BBHIMOJHEHUIO KOHTPOJIBHBIX pPaboT (s OOy4aromuxcs Io
3a049HOMU (hopme oOyueHus).

11.4. Metoauueckre yKazaHusl Uil OOYYarOMIMXCS TIO MPOXOXKICHHUIO TEKYIIETro
KOHTPOJISI YCTIEBAeMOCTH.

Texymuii  KOHTPOJb  YCHEBAEMOCTH MpPEIyCMAaTPUBAaeT KOHTPOJb KauecTBa  3HAHUUN
00yJaroIUXCsl, OCYIIECTBIIEMOTO B TEYCHHE CEMECTpa C IEJbI0 OICHUBAHMS X0Jla OCBOCHUS
JACITUIIINHEL.

11.5. Mertoandeckue ykazaHus JUIsi 0Oy4yaroIIMXCsl MO MPOXOXKIACHUIO MPOMEXYTOUHOMN
aTTEeCTallUU.

[TpomerxyTouHas aTTecTalys o0yJaromuxcs NpeaycMaTpUBaeT OLICHHBAaHUE TPOMEKYTOUHBIX U
OKOHYATENbHBIX PE3yJIbTaTOB 00y4YeHHs N0 AucuuIuinHe. OHa BKIIOYAeT B ceOs:

— 9K3aMeH — ¢opMa OLIEHKU 3HAHMM, NMOJIyYEeHHBIX 00YyJaromuMCs B MPOLIeCCe N3YUYeHUs Beei
JUCLUTUIMHBI UM €€ YacTH, HaBBIKOB CAMOCTOSITETIbHON palbOoThl, CIOCOOHOCTU MPUMEHATh UX
JUIsL pelIeHHs TMpaKkTUYeCKUX 3aJad. OK3aMeH, KaK TMpaBUJIO, MPOBOAUTCS B IEPUOJ
HK3aMEHALIMOHHONW CECCUU U 3aBEPIIACTCS aTTECTALIMOHHOW OLEHKON «OTJIIMYHO», «XOPOILIOY,
«yJIOBJIETBOPUTEIILHOY, HEYIOBJIETBOPUTEIBHOY.


https://guap.ru/standart/doc
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