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AHHOTaIUA

HucuuiuinHa — «IIpoexkTupoBaHMe M KOHCTPYMPOBAaHME MEXAaTPOHHBIX  MOJIYJel
ABTOMATH3UPOBAHHOTO TEXHOJIOTUYECKOTO O00OpYyIOBaHUSA» BXOIUT B 00pa30BaTENbHYIO
IporpaMMy BbICILIEr0 00pa3oBaHUs — IporpaMMmy OakanaBpHuara 110 HAIPABICHUIO MOATOTOBKH/
cnenuanbHocT 15.03.04 «ABTOMaTH3alusl TEXHOJOTMYECKUMX IIPOLECCOB U IPOU3BOACTBY
HaMpaBIEHHOCTH «ABTOMAaTH3aLMsl TEXHOJIOTHYECKUX MPOLIECCOB U MPOU3BOACTBY. JuciuminHa
peanu3zyetcs kapeapoit «Ne31».

JlucuuiuinHa HauesieHa Ha GOpMHUPOBAHKE Y BBIITYCKHUKA CIEIYIOLUIMX KOMIIETEHIIUH:

IIK-1 «Crioco6HOCTh coOMpaTh U aHATM3UPOBATH UCXOJHBIE HH(POPMAITMOHHBIC JTaHHBIC
JUI IPOEKTUPOBAHUS CPEACTB U CUCTEM aBTOMATHU3ALIUI

IIK-2 «CnocoOGHOCTh y4acTBOBaTh B paboTax MO MOJAEIHPOBAHUIO TPOIYKIINH,
TEXHOJIOTUYECKUX IIPOLIECCOB, MPOU3BOACTB, CPEJICTB M CUCTEM AaBTOMAaTHU3allUU, KOHTPOJI,
JMAarHOCTUKU U HMCIIBITAaHUI C HMCIOJh30BAHUEM COBPEMEHHBIX CPEJICTB aBTOMATH3UPOBAHHOTO
IPOEKTUPOBAHUS

CozeprxaHue TUCHHUIUIUHBI OXBAaTBIBAET KPYT BOIIPOCOB, CBA3AHHBIX C U3YUYCHUEM
TEXHUYECKHX CPEJCTB, IPEIHA3HAYCHHBIX JUIS aBTOMATH3aI[MU U YIIPABJICHHS B ABTOMATHYECKHX
CHCTEMax.

[IpenopaBanye TUCHUILIHHBI IPETyCMAaTPUBALT ClIEAYIONIHE (POPMbI OPTaHU3ALMH YIeOHOTO
nporecca: JIEKInH, 1abopaTopHble paboThl, CAMOCTOATEIbHAS paboTa CTyIeHTa, KOHCYJIbTaI|H.

[IporpaMMoil TUCHMIIIMHBI NPEITyCMOTPEHBI CIEAYIOIINME BHUJbI KOHTPOJSA: TEKYIIUH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHAS aTTeCTAIHs B (popMe dK3aMeHa.

OOmast TpyAOEMKOCTh OCBOECHHS AMCLUUIUIMHBI COCTaBlIseT 6 3adeTHBIX enuHul, 216
4acoB.

SI3pIK 00yU€HUS 110 TUCLMITIIMHE «PYCCKUHN »



1. TIlepedeHb MIAHUPYEMBIX PE3yAbTATOB OOYUCHHUS 11O JUCIHUILTUHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

llenpto mpemojgaBaHusl TUCHUIUIMHBI  sIBIsieTCS  (OPMHpPOBAHHWE Yy  CTYJCHTOB
HEOOXOJMUMBIX JUISI HW3YyYEHHsS CBOMCTB W METOJOB IPOCKTHPOBAHHS CHUCTEM
ABTOMATHU3AIMH, COCTOSIIUX U3 Pa3HOOOPA3HBIX AIEMEHTOB U YCTPONCTB U 00pa3yIONINX
B COBOKYITHOCTH CJIOKHYIO aBTOMAaTHYECKYIO cucteMy. OOydJarommecs A0KHBI OCBOUTH
JTUCIUIUIMHY HAa YPOBHE, TO3BOJISIONIEM UM OPUCHTHUPOBATHCS B CXEMHBIX PEIICHHUSX,
MaTEeMaTHYECKUX MOJICJISX, CBOMCTBAX M XapaKTEPUCTHKAXM CHCTEM aBTOMATHYECKOTO
yIpaBJIeHUs. Y POBEHb OCBOCHHUS JTUCITUIUIMHBI IOJDKEH MO3BOJISITh CTYACHTaM ITPOBOHTH

THUIIOBBIC PACYCThl H BBI60p OCHOBHBIX JJICMCHTOB H

YCTPOMCTB, 00pa3yrouux B

COBOKYITHOCTH CJIOKHYIO aBTOMATHYCCKYIO CUCTCMY

1.2. JucumminHa

BXOOUT B

COCTaB

gactd, (QopMuUpyeMOlH  y4aCTHUKAMH

00pa30BaTebHBIX OTHOIIEHWH, 00pa30BaTEIbHON IPOrpaMMBbl BBICIIETO0 00pa3oBaHus (Hanee —

OI1 BO).

1.3. TIlepeueHb MIaHUPYEMBIX PE3YJIHTATOB OOYUEHUS MO AUCLUUILUIMNHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMU pesynbratamu ocsoenus OIT BO.

B pesynbraTe u3yueHus AMCUMILIMHBI OOydarolUics AOHKEH 00Jaaarh CleIyHOIUMU
KOMIIETCHIIMSIMYA WM UX YacTAMHU. KOMIETEeHIIMY U MHAMKATOPbl MX AOCTH)KEHUS IIPUBENICHBI B

Tabymune 1.

Ta6mmma 1 — [lepeyeHb KOMITETCHIIMA W MHAUKATOPOB UX JIOCTHKCHUS

Kareropus (rpynmna) | Kox u naumenoBanue | Koa u HauMeHOBaHHE HHAMKATOPA JOCTHKECHHS
KOMIIETEHI[NHA KOMIIETEHIIUHA KOMIIETEHI[UHA
I1K-1 CriocobHOCTE
cobupars u
P TIK-1.3.1 3HaTh METOABI aHAJIN3a UCXOTHBIX
aHaJIM3UPOBATH
HCXOJHBIE JTAHHBIX TSl TIPOEKTUPOBAHUS CPEACTB U CUCTEM
[Ipodeccuonanbubie aBTOMATHU3aIlMH, B TOM YHUCJIE C IPUMEHECHHUEM
uH(pOpMaIMOHHBIC
KOMIIETEHIIUH MCKYCCTBEHHOT'O MHTEJIJICKTA
JNaHHbIE 1A
IIK-1.B.1 Bnaners HaBbIKaMU POEKTUPOBAHUS
MIPOEKTUPOBAHUS
CPEIICTB M CUCTEM aBTOMAaTHU3AINH
CPEJICTB M CHCTEM
aBTOMAaTH3allnU
ITK-2 CriocobHOCTE
y4acTBOBATh B
paboTax 1o
MOACIUPOBAHUIO
I (I)[ III)HH [TK-2.3.1 3HaTh METOJIBI M CPEICTBA
POILYKILIH, MOJIEJIMPOBAHUS MTPOTYKIIMH, TEXHOJIOTHUYECKUX
TEXHOIOTHHCECKUX MPOLIECCOB, IIPOU3BOJICTB, CPEACTB U CUCTEM
MPOIIECCOB, P 1P - P
AaBTOMATHU3AINH, KOHTPOJIS, AMATHOCTUKH U
MIPOU3BOICTB, CPEJICTB N
[Ipodeccuonanbubie WCTIBITAHUH
M CUCTEM
KOMIIETEHITUH [1K-2.B.1 BnaseTs HaBBIKAMU MOJICTHPOBAHUS
aBTOMAaTH3allHH,
KoHTpONA MPOAYKIIMH, TEXHOJIOTHYECKUX MPOIECCOB,
’ MIPOU3BOJICTB, CPEJICTB U CUCTEM
IUArHOCTUKA U
o aBTOMATHU3AIHU, KOHTPOJISI, TUarHOCTHKU U
HCIIBITAHUH C .
HCIBITAHUH
HCITOJIb30BaHUEM
COBPEMEHHBIX CPEICTB
ABTOMAaTU3UPOBAHHOTO
MTPOCKTUPOBAHUS

2. Mecro muctutuinHb B cTpykType OI1
JuciunimHa MoXeT 0a3upoBaThCs Ha 3HAHUAX, PaHEe MPUOOPETECHHBIX 00YJYAOIIUMHUCS
MIPY U3YYECHUH CIEAYIONIUX AUCUUTUIAH:




— « DIIEKTPOTEXHUKAY,

— « Teopust aBTOMaTHYeCKOTO YIPABICHUS,

3HaHI/IH, INOJIYYCHHBIC IIpH HU3YYCHHUHU MaTcpualia ,HaHHOfI JUCHUIIIIMHBI, MMCIOT KakK
CaMOCTOATCIIBHOC 3HAYCHUE, TAK U MOT'YT MCIIOJIb30BATHCA ITPU U3YUCHUHN APYTUX OUCHUIIINH
— « HpOGKTHpOBaHI/Ie ABTOMAaTU3HUPOBAHHBIX CUCTEM»,

3. O0OBeM U TPYT0EMKOCTh JUCITUTLIAHBI
JlanHbie 00 00IIeM 00beMe MUCHHUIUIMHBI, TPYJAOSMKOCTH OTACIbHBIX BHIOB Yy4eOHOM
paboTHI MO TUCHHUIUIMHE (M PaCHpPE/ICIICHIE ITOH TPYIOEMKOCTH 110 CEMECTPaM) MPECTaBICHbI B

Tadymue 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUIITMHbI

TpynoemMkocTb Mo
Bun yueGHO# paboThI Bceero cemMecTpam
Neo7
1 2 3
Oowan mpyooemkocmap oucyunIuHbsl, 6/ 216 6/ 216
3E/ (uac)
H3 nux uacoe npakmuueckoil n0020moeKu 34 34
AyoumopHhuie 3auamus, BCEro 4ac. 68 68
B TOM YHCIIE:
nexmu (JI), (gac) 34 34
npaktuyeckue/cemunapckue 3aastus  (113),
(gac)
nabopaTtopHbie paboTs (JIP), (uac) 34 34
KypcoBoii nmpoekT (padota) (KII, KP), (gac)
9K3aMeH, (4Jac) 36 36
CamocmoamenvHnas paboma, Bcero (dac) 112 112
Buo npomesxcymounoit ammecmayuu: 3auer,
mudd. 3auger, sx3amen (3auer, Hudd. 3ay, OK3. OK3.
DK3.*%*)

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. ConepxaHue AUCITUTUTHHBI

4.1. PacnpeneneHue TPyJIOEMKOCTH JUCIHUILTHHBI IO pa3JeiaM U BUAAM 3aHITHIA.

Pa3Z[€J'II>I, TEMBI IUCHUIIJIMHBI U X TPYAOCMKOCTh IIPUBCACHLI B Ta6n1/1ue 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCIUILITUHBL, UX TPYAOEMKOCTh

Tema 1.1. 3HaueHHE MEXATPOHHBIX
MOJTYJIEN U SKCTIEPUMEHTAbHBIX
YCTaHOBOK B HAYKE€ U TEXHUKE.
OO6111e BOMPOCHIKOHCTPYHUPOBAHUS
MEXaTPOHHBIX MOJYJIEH U
JKCIIEPUMEHTAIBHBIX YCTAHOBOK Ha
6a3e 0JTHOKPUCTAIBHBIX
MHKPOKOHTPOJIJIEPOB.

Tema 1.2. CTpyKTypa MEXaTPOHHBIX
MOJTyJIei

Tema 1.3. Meronosorust

Paznensl, TeMbI JUCHMILINHEI Jlexmun 113 (C3) JIP KII CPC
(dac) (dac) (qac) (qac) (qac)
Cemectp 7
Pasnen 1 Beenenue 16
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KOHCTPYHPOBAHUS, .MOJIEINPOBAHHE KaK
OCHOBa KOHCTPYHUPOBAHHUS

Paznen 2. MUKPOKOHTPOJLIEPHI KaK
OCHOBHOM 2JIEMEHT MEXaTPOHHBIX
MOJyJIEN

Tema 2.1. CtpykTypa
OJIHOKPHUCTAJILHOTO MUKPOKOHTPOJLIIEPa
Tema 2.2. KoManipl MUKPOKOHTpOJIIEPA
Tewma 2.3. Peructpsl cienuaibHOTO
Ha3HAYCHUS

Tema 2.4. Pactipenenenue maMsaru
MHUKPOKOHTpOJLIEpa

Tema 2.5. Anroputm noctpoeHus
MIPOrpaMMBbI

16

Pasznmen 3. [lepBuuHbie
nH(pOpPMAIMOHHEIE ITpeodpa3oBaTeu
MEXaTPOHHBIX MOAYJEH

Tema 3.1. UaTerpasibHble JaTYUKU
TEeMIIEPaTypPhl

Tema 3.2. UudpakpacHbie TPUEMHUKI
nHpopmanuu

Tema 3.3. YpTpa3ByKOBBIC JaTYHKH

16

Pasnen 4. YcTpoiicTBa BBOJA U
YIIpaBJICHUSI MEXAaTPOHHBIMHA MOTYJISIMH
Tewma 4.1. [TopTsl BBOJIA-BBEIBOAA
uHpOpMaIU

Tewma 4.2. KHonku ynpaBieHUs

Tewma 4.3. KnaBuartypa BBOa
nHpopmanuu

Tema 4.4. Ananoro-uugpoBsie
npeoOpazoBaTenn

12

16

Paznen 5. YcTpoiicTBa oToOpaskeHus
WH(OPMAIIY MEXaTPOHHBIX MOJTYJICH
Tema 5.1. CBeToIMOAHBIE HHAUKATOPHI
Tewma 5.2. CeMucerMeHTHbBIC
WHUKATOPBI

Tema 5.3. XKuakokpucramnyeckue
WHUKATOPBI

12

16

Paznen 6. laTepdecs MexaTpoHHBIX
Mozyen

Tema 6.1. UnTepoeiic 12C

Tema 62. MudpakpacHsrii naTEpdEiic

16

Paznen 7. Buyrpennss
SHEProHe3aBUCUMas MAMSITh

16

Hroro B cemecTpe

34

34

112

HUroro

34

34

112




[IpakThdeckass MOATOTOBKA 3aKIIOYAeTCSI B  HEMOCPEJACTBEHHOM  BBIMOJTHCHHH
oOydJalolmuMuUCs  OMNpelNeleHHbIX  TPYAOBBIX  (YHKIMH,  CBSI3aHHBIX ¢  Oya;yuleit
npodeCCHOHATIBHOMN 1S TETbHOCTBHIO.

4.2. CopnepskaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHITHH.
Copep:xanue pa3aesioB M TeM JICKIIMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIE 4.

Tabmuua 4 — Copeprkanue pa3esoB U TEM JICKIIMOHHOTO IIHMKJIA

Howmep .
pasjiena HasBanue u comeprkanue pa3feioB U TEM JIGKIIMOHHBIX 3aHATHIA
1 Paznen 1 Beenenue
Tema 1.1. 3HaueHNe MEXaTPOHHBIX MOJYJIEH U KCIIEPUMEHTAILHBIX YCTAHOBOK B HayKe
11 U TEXHHKE.
OO61ue Bonmpochl KOHCTPYHPOBAHHUS MEXaTPOHHBIX MOJyJieii Haba3e
OJTHOKPHUCTAIILHBIX MUKPOKOHTPOJLIEPOB.
1.2  |Tema 1.2. CtpykTypa npubopoB
13 Tema 1.3. MeToonorust KOHCTpYHUPOBaHUsI, MOJEIUPOBAHKIE KaK OCHOBA
KOHCTPYUPOBAHHS
2 Pasznen 2
MUKpPOKOHTPOJIIIEPBI KAK OCHOBHOM 3JIEMEHT MEXATPOHHBIX MOAYJEH
2.1 Tema 2.1. CTpyKTypa OTHOKPHUCTAIILHOTO MUKPOKOHTPOJIIEPA
2.2 Tema 2.2. KoMaH1bl MUKPOKOHTpOJLIEPA
2.3 Tewma 2.3. Peructpsl crieninaibHOr0 Ha3HAYCHUS
2.4 Tewma 2.4. Pacnipenenenue naMsaTd MUKPOKOHTpOJLIEpA
2.5 Tema 2.5. AnropuT™M OCTPOCHHUS TIPOTPAMMBI
3 Pasnen 3
[TepBuunbie npeoOpazoBaTenu HHPOPMAIIUU MEXATPOHHBIX MOy
3.1 Tewma 3.1. nTerpanbHble JATYUKHA TEMIIEPATYPHI
3.2 Tema 3.2. UndpakpacHble MPUEMHUKH HH(DOpMaIUN
3.3 Tema 3.3. YbpTpa3ByKOBBIE TaTUNKA
4 Paznen 4
YcTpoiicTBa BBOJIA M YIIPABJICHUS MEXaTPOHHBIX MOIyJIeH
4.1 Tewma 4.1. ITopTsl BBOAA-BBIBOIA HH(OPMALIUT
4.2 Tema 4.2. Knornku yripaBiieHUs
4.3 Tema 4.3. KinaBuatypa BBoJa nH(pOopManuu
4.4 Tewma 4.4. Ananoro-uudpoBbie mpeodpazoBaTesn
5 Paznen 5
YcerpoiicTBa oToOpaskeHuss HHGOPMaIlUK MEXaTPOHHBIX MOyJIel
51 Tema 5.1. CBeTo1MOAHBIE MHIUKATOPHI
5.2 Tewma 5.2. CemMucerMeHTHbBIC WHIUKATOPBI
53 Tema 5.3. )Kunkokpuctaiandeckre WHIUKATOPBI
6 Paszen 6
HNuTepdech MexaTpoOHHBIX MOy
6.1 Tema 6.1. Uuarepdeiic 12C
6.2 Tema 6.2. adpakpacHsiii nHTEpdEIic
6.3 Tema 6.3. Talimep-cueTunk
v Paznen 7
OHeproHe3aBUCHMas NaMATh MEXAaTPOHHBIX MOJYJIEH
7.1 Tema 7.1. BHyTpeHHss 3HEproHe3aBrucuMas IaMATh KOHTpOJLIepa
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4.3. Tlpaktuyeckue (CeMUHAPCKUE) 3aHITHS

Tembl mpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEIEHBI B TAOIHUILIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

N3 aux Ne
Ne | Tewmsbl npaktudyeckux | @opmel IpakTU4EeCKuX | TpynoeMKOCTb, |IIPAaKTUYECKOM |pasnena
/1 3aHSATUN 3aHATUN (gac) MMOATOTOBKH, | THUCITHII
(dac) JIUHBI
VY4eOHBIM MJITAHOM HE IPEAYCMOTPEHO
|
Bcero
4.4, JlabopaTopHbIEC 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYJOEMKOCTb IPUBEICHBI B TaOIUIIE 6.
Ta6ymia 6 — JlabopaTopHbIe 3aHIATHS U UX TPYTOEMKOCTh
U3 Hux Ne
Ne HaumenoBanue nabopatopHbix padboT TpynoemKocts, | MPakTHHECKOHR | pasiena
/1 (gac) MOJATOTOBKH, | JUCITHII
(dac) JINHBI
Cemectp 7
1 | Hucrpykraxk 1o TexHuKe G€30MaCHOCTH. 2 2 4
KoncTpykius 1ab0opaTopHOTO CTEHIA
2 | Tloakmro¥eHHe U IPOrpaMMUPOBAHUE 4 4 4
KHOTIOK YITPABIICHHS
3 | TloaknrYeHue u IPOrpaMMHUPOBAHUE 4 4 4
KJIaBUATYPBI
4 | TIporpaMMHpOBaHHE AHATIOTO- 4 4 5
u(poBbIX Mpeodpa3oBareseil BBoIA
nHpopmanuu
S [ToakiaroueHue ¥ NpPOrpaMMUpPOBaHHE 4 4 5
CEeMHCErMEHTHBIX CBETOIMOHBIX
WH/INKaTOPOB
6 | TloakmroueHue U IPOrpaMMHUPOBAHHE 4 4 S
AKHUJIKOKPHCTAIIIMYECKUX CUMBOJIBHBIX
WH/IMKaTOpPOB
7 [TporpaMmMupoBaHue TaiiMepa-cyeTyrKa 4 4 6
8 | Murepdeiic 12C 4 4 6
[TporpamMmmupoBaHue 4 4 4.7
HHEPrOHE3aBUCUMOM NaMsITH TaHHBIX
MHUKPOKOHTPOJJIEPOB
Bcero 34 34

4.5. KypcoBoe nMpoeKTUpOBaHKE/ BHITOTHEHUE KYPCOBOW PabOThI

VY4eOHbBIM MJIAaHOM HE TPEAyCMOTPEHO

4.6. CamocrodrenbHas paboTa 00yJarouxcs
Bupl camocTosiTenbHON paboThI B €€ TPYI0EMKOCTh MPUBEICHBI B Ta0IHIIE /.

Tabmuna 7 — Bunbel camocTosTenbHON pabOThI U €€ TPYA0EMKOCTh

Bcero,

Bun camocrositensHOM paboTh qac

Cemectp 7,
yac




1 2 3

W3ydeHne TeOpeTUUECKOro MaTepuana 80 80
nucuuriHbl (TO)

[ToaroToBka K TEKyHieMy KOHTPOJIIO 20 20
ycneBaemoctu (TKY)

[ToaroroBka K MpOMEXyTOYHOMN 12 12

arrectaruu (I1A)

Bcero: | 112 112

5. IlepeyeHnb y4eOHO-METOAMYECKOTO OOECTICUCHUS
JUTSL CAMOCTOSTEIILHON PabOThl 00YUAIOIIUXCS TT0 TUCIUIUIMHE (MOIYITIO)

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

6. IlepeueHb MeUaTHBIX U AIEKTPOHHBIX YUEOHBIX U3TAHUI
[TepeueHs eYaTHBIX U 3JCKTPOHHBIX YIEOHBIX U3/IaHUHN TIpUBEIeH B TabmuIe 8.
Tabnuna 8— [lepedeHb MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TAHHMA

ugp/ Komi4ecTBo 5K3eMILIApOB B
URL a P cc bubnuorpagduyeckas ccpuika OUOIMOTEKE
P (KpOMe 3JIeKTPOHHBIX SK3EMILISIPOB)

TexHuueckue cpeicTBa aBTOMATH3AIMH U
yrnpasieHusi: YueOnoe mocobme / O.B.
IlIumos. - MockBa : HHUI MHOPA-M,
2018. - 397 c.: 60x90 1/16. - (Bwicmiee
obOpaszoBanme: bakanaBpuar) (Ileperuiér
7BL0) ISBN 978-5-16-010325-9 - Texkcr :
anekTponHsid. - URL:
https://znanium.com/catalog/product/0

7. TlepeyeHb AIMEKTPOHHBIX 00OPa30BaATEIBHBIX PECYPCOB
nH(}OPMaLIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu « IHTepHeT»
[lepeuens AIIEKTPOHHBIX o0Opa3oBaTeNbHbIX pecypcoB MH(pOpPMaLOHHO-
TEJIeKOMMYHUKAaIMOHHONW ceTu «HTepHeT», HEOOXOOMMBIX i OCBOCHHS TUCIUILIAHBI
npuBezieH B Tabnmue 9.

Tabmuua 9 — IlepedyeHb 3JIEKTPOHHBIX 0OO0pa30BaTEIbHBIX PECYpcoB HHGPOPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTn «HTepHEeT»
URL anpec HaumenoBanue

www.microchip.ru

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHMA
8.1. [lepevyeHp MPOrpaMMHOTO OOECIICYCHHsI, HCIIONB3yeMOTO TIPH OCYIIECTBICHUH
00pa30BaTeNbHOTO MpoIiecca MO TUCIUTUINHE.
[TepedeHs UCTIOIB3YEeMOT0 TPOrPAMMHOTO OOECTICUeHHs TTpeicTaBiieH B Tadsmire 10.

Tabmuua 10— Ilepedyens nporpaMMHOro o0ecrieyeH s

Ne i/ HaumeHnoBanue

He npenycmotpeno



http://www.microchip.ru/

8.2. Ilepeuenp WH(POPMAITMOHHO-CIPABOYHBIX CHCTEM,UCIIOTh3YEMBIX npu
OCYILIECTBIICHIMH 00pa30BaTEIbHOTO MPOLECcca MO AUCIUTUINHE

[lepeyeHb WCMONB3YeMbIX WH(POPMAIMOHHO-CIIPABOYHBIX CHCTEM MPEICTABICH B
tabnuie 11.

Tabmuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t Haumenosanue

He npenycmorpeno

9. MarepuanbpHO-TeXHUYECKast 6a3a
CoctaB  MaTepUAIILHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeNBLHOTO MpoIiecca Mo TUCIUIUIMHE, IPEICTaBICH B Tabmuiel 2.

Ta6smmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

Ne HanmeHoBaHUE COCTaBHOM YacTu Howmep aynutopuu
n/n MaTepHATbHO-TEXHUUECKOU 0a3bl (mpu HEOOXOUMOCTH)
1 JlexuumonHas aynuropus
CrneuunanusupoBanHas nadopatopusi «TexHUueckue cpeacTsa 21-14
ABTOMATH3AINH U YITPABICHHS)
3 Crenp: «TexHuueckue cpecTBa aBTOMaTU3aluy 1 21-14
yIpaBJICHUS

10. OueHouHble cpeACTBa Uil IPOBEICHUS TPOMEKYTOUHOM aTTECTAIIH
10.1. CocTaB OIIEHOYHBIX CPEICTBAJS MPOBEACHUS IPOMEKYTOYHOH aTTECTAI[UH
oOyJaromuxcs Mo AUCUUIUINHE MPUBEAeH B Tadbnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl IPOBEACHUS MPOMEKYTOUHON aTTeCTAIluU

Bug HpOMe)KYTOQHOﬁ aTTeCTallun Hepequb OILICHOYHLIX CPCACTB

OK3aMeH Crircok BOMpPOCOB K 9K3aMEHY;
TecTsl.

10.2. B kayecTBe KpuUTEpUEB OIEHKH YpPOBHA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHIIMH 00ydJarouMMHcs MpUMEHseTcsl 5-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIUH, KOTopas mpuBeaeHa B Tadnuue 14. B TeueHue cemectpa MOXET UCIOIB30BATHCS
100-0annpHast ~ mKajma ~ MOXYJBHO-PEUTHMHTOBOM  CHUCTEMbl  YHUBEpPCUTETa,  IpaBHIa
UCTIOJIB30BaHUSI KOTOPOW, YCTAaHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJFHBIM HOPMATUBHBIM aKTOM
['VAIL
Tabmuna 14 —Kpurtepun onieHKH ypoBHS c()OPMHUPOBAHHOCTH KOMIIETEHIIUHN

Or11eHKa KOMITETEHIUI

Xapakreprucrrka choOpMUPOBAHHBIX KOMIIETEHIIAI
5-0aiubHas mKana P P bopvp

— oOyuaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJ MPOTPAMMHBII
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIIC0BATEIFHO U TPAMOTHO €T'0 M3JIaracr;

— ONMUpPasiCh Ha 3HAHWS OCHOBHOW W JOMOJHUTEIHHOW IJIUTEPATYPHI,
TECHO TPUBS3LIBAECT YCBOCHHBIC HAYYHBIE MOJIOKESHHSI C MPAKTUIECKON
JIESITSIIbHOCTHIO HAIPABJICHMS;

— yMeJ0 000CHOBBIBAET U apTYMEHTUPYET BBIJIBUTACMBIC M HJICH;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— cBOOOJIHO BJIAJICET CUCTEMOM CTIelNaTIN3uPOBAHHBIX TOHSITUH.

«OTIIMYHO»
(Ga4uTCHO»




OI1reHKa KOMIIETEHITN

5-0aiubHas mKana

XapaxrepucTuka chpopMUPOBAHHBIX KOMITETEHIUI

(XOPOLIO»
(Ga4TCHO»

— o0y4aromuiicst TBEpI0 YCBOMJI IPOTPaMMHBINA MaTepuall, TpaMOTHO U
II0 CYyLIECTBY H3JIaraeT €ro, ONUpasCb Ha 3HAHUS OCHOBHOMU
JUTEPATYPBI;

— HE JIOMYCKAET CYLECTBEHHBIX HETOYHOCTEN;

— YBSI3bIBA€T YCBOECHHBIE 3HAaHUS C IPAKTUYECKON JAEATEIbHOCTBIO
HaIPaBJICHUS;

— apryMEHTUPYET Hay4YHbIE IIOJIOKEHUS;

— JIeJaeT BBIBOJIBI U 00O0O0IICHUS;

— BJIaJICET CUCTEMOM CIIeMaIN3UPOBAHHBIX OHSITUH.

«yZI0BJIETBOPUTEIIHLHOY
«BAYTCHO»

— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIM MaTepual,
II0 CYHIECTBY M3JIaracT €ro, ONMpasch HA 3HAHUSA TOJIBKO OCHOBHOMU
JUTEPATYPBI;

— JIONIyCKaeT HeCYIIECTBEHHBIE OIIMOKU U HETOYHOCTH;

— UCIIBITBIBACT 3aTPYAHEHUS B IIPAKTUYECKOM IIPUMEHEHUU 3HAHUU
HaIPaBJICHUS;

— ci1ab0 apryMeHTUpPYeT Hay4dHbIE MTOJIOKEHMUS;

— 3aTpyaHseTCs B (POPMYIMPOBAHUN BBIBOJOB M 000OIICHHUIA;

— 4aCTUYHO BJAJIeeT CUCTEMOH CIELIMAIN3UPOBAHHBIX OHITHH.

HCYIOBJICTBOPUTCIILHO»
<HC 3a4YTCHO»

— oOyyaromuiics He YCBOMJ 3HAUUTEIBHOW YacTH MPOTrPaMMHOTO
Marepuana;

— JIOMYCKaeT  CYIIECTBEHHbIE  OIMMOKM W  HETOYHOCTH  TpHU
paccMOTpeHHH Ipo0JIeM B KOHKPETHOM HalpaBlICHUH;

— HCHBITHIBACT TPYAHOCTH B MPAKTHYECKOM ITPUMEHEHUH 3HAHHIA;

— HE MOXKET apryMEHTUPOBATh Hay4YHbIC TIOJI0KEHUS,;

— He QOpPMYIUPYET BHIBOAOB U 000OLICHUIA.

10.3. TunoBble KOHTPOJIbHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bormpocs! (3agaun) mis sK3aMeHa IpeIcTaBlIeHbl B Tadimie 15.

Ta6muma 15 — Borpocs! (3agaun) 115 2K3aMeHa

Ne /it [Tepedens BOmpoCOB (3a71a4) TSl SK3aMeHa Koz
UHJIMKaTopa
1 Crpyktypa u pabora SISC MUKpPOKOHTpOJLIEpA. [IK-1.B.1
2 Crpykrypa RISC mukpokoHTposuiepa u ero otiamuus ot SISC
3 OHOKPHUCTAIBHBIE MUKPOKOHTpPOIUIEP!  pupmbl Microchip, | ITK-1.3.1
UX IOCTOMHCTBA M HEJOCTATKH, OCHOBHBIEC ITapaMeTpHhI, IK-2.3.1
yCIIOBHBIE 0003HAYCHHUS. [K-2.B.1
4 PIC16F84. CtpykrypHas cxema. BEIBOIBI 1 X HA3HAYCHHUS
5 [TonkmroueHue pa3IMyHbIX HCTOYHUKOB TAKTOBOM YacTOTHI K
OSCI nmm OSC2. CtpykTypa KOHOUTYPAITMOHHOTO CJIOBA.
6 Crpyktypa oneparuBHoi namsitu PIC16F84
7 Peructp STATUS
8 Peructp OPTION
9 Cucrema xomausg PIC
10 dopmunposaHme maccmsa O3Y. MNpumep nporpammol
11 Opranmszanusa maccusa [13Y. [Ipumep nporpammsl
12 [Tonkmrouenue kHonok kK PIC
13 Oprann3anyst HHIAKAINA HA CEMU CETMEHTHBIX
CBETOAMO/IHBIX MHIUKATOPAX C MIOMOIIBIO
CTIEMATM3UPOBAHHBIX MUKPOKOHTpoIuIepoB MC14499 pupmsr
Motorola. I[Tpumep mporpammsl. Cxema MoAKIIOYEHHUS.
14 Opranu3anys WHIAKAIMA HA CEMH CETMEHTHBIX
CBETOAMO/IHBIX MHJIMKATOPax ¢ moMoIkko Tojbko PIC.




15

[Moaxmoyenue KIaBuaTyphl ¢ IIOMOIIBIO
CIEeLUATU3UPOBAHHOT0 MUKPOKOHTpouiepaMM74C922
¢dbupmer National Semiconductor

16 [Monxirouenue kiaaBuatTypsl ¢ momoiisto PIC
MUKpPOKOHTpoJuiepa. Cxema BKIIIOUEHUs

17 [Monxmrouenue u padota PIC ¢ mocnenoBarenbHOM TaMSITBIO
93LC56

18 3anuch JaHHBIX B MMOCJIEOBATENbHYIO MaMsTh 93LC56

19 [Iporpamma, oCyIIeCTBISAIONIAS BbIIaYy COOOIIECHUI B
MoCJIeI0BaTeNbHOM (popMe IIISI3auCH B TTOCTIEIOBATEIBHYIO
namatb 93LC56

20 Onucanue untepdeiica 1°C

21 Unrepdeiic I°C. Pexum 3amucu B MUKpOCXeMy TTaMSATH
241L.C256 onHoro Oatita

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

23 Unrepdeiic 1°C. PexxnM 9TeHNs U3 MUKPOCXEMBI TTAMSTH
241L.C256 onHoro Oatita

24 Wutepodeiic 12C. I1akeTHBIH peXUM YTEHHS U3 MUKPOCXEMBI
namsatu 24L.C256

25 Buytpennss snepronesaBucumas (EEPROM) namsaTh naHHbIX
MukpokoHTpoiepa PIC16F877

26 Pexxum 3anucu Bo BHYTPEHHIOIO SHEPrOHE3aBUCUMYIO
(EEPROM) namsite gannubix MukpokoHtpoiiepa PIC16F877

27 PexxuM uTeHus U3 BHyTpEHHEW SHEPrOHE3aBUCUMOMN
(EEPROM) namsitu nanubix  Mukpokontposuiepa PIC16F877

28 [ToaxiroueHus KUIAKOKpUCTAINYECKUX HHANKAaTOpoB KK
Ha 6a3e kontposuiepa HD44780 k PIC mukpokoHTposuiepam.

29 OcHoBHbIE perucTpsl 1ig padoTsl ¢ BHyTpenHeir EEPROM
namsteio PIC

30 Nunnmumanusanmsa KK

31 ITocnemoBaTeTbHOCTH KOMAH/T I BEIBOIA MaHHBIX Ha KK
WHIUKATOP

32 Crpykrypras cxema moayist 10-tu paspsmaoro AT
PIC16F877

33 Peructpet ADCONO u ADCON1 npu ynpasnernn ALTT

34 Cxema ananorosoro Bxoja ALIT. Bpemennslie Tpe6oBaHus K
noAkroueHuto kanaina AT

35 Ynpasnawouwme 6UTbl HACTPOMKM KaHanos ALLM

36 Ocnosuble peructpsl 11 padotel ¢ AT PIC16F877

37 Apudmernueckue oneparuu (AO). Jlenenue ¢ ABOHHON
TOYHOCTBIO

38 Apudmerndeckre onepanui. Y MHOKEHUE C IBOWHON
TOYHOCTBIO

39 Apudmernueckue onepauuu (AO). CroxeHue

40 Apudmerndeckue onepanuu. Berautanue

Bompocsr (3amaun) s 3ageta / qudd. 3aueTa npejgacraBieHsl B Tadbmuie 16.

Tabnuna 16 — Bonpocs! (3agaun) nns 3adera / audd. 3agera

No /1t

[Tepedyens BonpocoB (3amayv) myist 3adeta / nudd. 3auera

Kon
WHJUKATOpa




‘ Y4eOHBIM MJIaHOM HE IPETYyCMOTPEHO

[lepeuenr TeM s KypCOBOTO MPOEKTUPOBAHUSA/BBIIIOIHEHUSI KYpCOBOM pabOThI
Mpe/ICTaBICHbI B Tabuie 17.
Tabmuna 17 — Ilepeyens TeM Jyuist KypcOBOrO MPOEKTUPOBAHMSI/BBIIIOIHEHUS KYPCOBOM pabOThI

Ne m/m [TpuMepHBIii IepeYeHb TeM Il KYpPCOBOTO MPOEKTUPOBAHUS/BHITTOIHEHHS
B KypCOBOH paboThI
Y4eOHBIM IIIAHOM HE MPEAYCMOTPEHO
BOHpOCBI AJid IIPOBCACHUA HpOMC)Ky’IO‘IHOfI arreécralluu B BHUAC TCCTUPOBAHUA

MpeACTaBICHBI B Tabmwuie 18.

Ta6ymia 18 — [IpumepHslii mepedeHb BOPOCOB ISl TECTOB

Ne n/mt [IpuMepHBIii epeYeHb BOIIPOCOB ISl TECTOB Koz
) WHIUKATOpa
1. Peructp OPTION ynpasnser HK-1.B.1
- AHanoro-1upoBsIM 1peodpazoBareeM gi;g}
- TAUMCPOM-CUCTUUKOM IK-2.B.1

- SHEPrOHE3aBUCUMON MaMSThIO

- KOCBEHHOU aJipecanuen

2. Peructp STATUS ynpasnser

- KOCBEHHOHU aJipecanuen
-I)HEPrOHE3aBUCUMOM MMAMATHIO

- IEPEKITIOUCHUEM CTPAHUI] TAMSITH

- AHanoro-uu¢poBsIM NpeodpazoBaTeeM
- TAMMEPOM-CUETUUKOM

3. Peructp EEADR 5310 peructp

- TaliMepa- CUETUYHKA

- aJipeca SYHEProHE3aBUCUMOM MaMsTH

- KOCBEHHOU aJipecanuen

- aHaJOro-1IM(POBOro MpeodpazoBaTes

4. Peructp TMRO oTHOCHTCS K

- SHEPTrOHE3aBUCUMOM MaMsITH

- KOCBEHHOU aJIpecalyuu

- TAUMEPY- CUECTUUKY

5. Peructp EEDATA 3710 peructp
-TaiMepa-CYeTIYMKA

- TaHHBIX YHEPrOHE3aBUCUMOM MaMSITH

- 111 KOCBEHHOW aJIpecaluu
-aHaJI0ro-1u@poBOro npeodpazoBaTeis

6. butsl RPO, RP1 ynpaBnenus

- IEPEKITIOUYCHUEM CTPAHUL] TAMSITH

- nepexiroueHrueM kananon AITT

- ¢popmaTom npeoOpaszoanus AL

7. Peructp ADCON1

- HacTpauBaeT BbIBOJIbI ALIIT kak aHaI0TOBBIE, BXOIBI
JrarnasoHa nmpeo0pa3oBaHus Wi IUGPOBHIC KaHAIIbI




BBOJ1a/BbIBOJIA, a TaKXKe popmaT mpeoOpa3zoBaHUs

- BBIOMpaeT KaHaj Npeodpa3oBaHusi, 4aCTOTY
npeodbpazoBanus ALl

- K0O3(QPUIMEHT AelIeHUs TAKTOBOW YacTOTHI Tailmepa-
CUETUHKA

8. INTCON 510

- PETUCTp yNpaBJICHUS TAUMEPOM-CUETUUKOM

- pETUCTp IPEPBIBAHUN

- PETUCTpP NEPEKIIFOUECHUS CTPAHUIL TAMSITH

9. Peructp ADCONO

- yrpasiseT BkiroueHueM AL, TakroBoii uactoroit AL,
HOMEPOM KaHaJia IpeoOpa30BaHus, 3aITyCKOM
npeoOpa3zoBaHus

- yIpasisieT (popMaToM peoOpa3zoBaHus, HOMEPOM KaHala
npeo0pa3oBaHus, 3aIyCKOM MPpeoOpa3oBaHMUs

- TAIMEPOM-CUETUUKOM

10. Peructp STATUS

- YKa3bIBAECT HA NIEPENOJHEHUE PA3PSATHON CETKH, HYJIEBOU
pe3ynbTaT nociae apuPMeTHIECKOM oneparuu, ICTOYHUK
cOpoca KOHTPOJUIEpA U YIIPABIIAET MEPEKIIOUCHUEM
CTpaHUIl TaMsITH

- yripaBiisieT KoA(hPUIIUEHTOM JIeTIEHUsI, ICTOYHUKOM
TaKTOBBIX UMITYJIbCOB TailMepa-cUeTUNKa

- YIIPaBIII€T ICTOUHUKOM TAKTOBBIX UMITYJIbCOB U
dbopmarom npeodpazoBanust ALI

11. PCL

- TAUMEP-CUETUUK

- MJIAIIIAH OalT cUEeTYMKA KOMaH/]

- PETUCT yIpaBiEHUs TATMEPOM-CUETUYMKOM

12. FSR

- TAUMEP-CUETUUK

- MJIAIIIAH OalT cUEeTYMKA KOMaH/]

- PETUCTp yNpaBJCHUS TAUMEPOM-CUETUNKOM

- PETUCTp aapeca KOCBEHHOM aJpecaiuu

13. INDF

- PETUCTpP AaHHBIX NMPU KOCBEHHOM ajipecanuu

- MJIQIINI OalT CUETUMKA KOMAH/

- PETUCTp yNpaBJICHUS TAUMEPOM-CUCTUNKOM

- perucTp agpeca KOCBEHHOU ajpecaiu

14. TRISB

- nopt B

- perucTp KoHpurypupoBanus rnopra B

- PETUCTp yNpaBIEHUS TAUMEPOM-CUETUUKOM

15. Peructp INTCON

- YIIPABJIIET HCTOYHUKOM TAKTOBBIX UMIYJIbCOB U




dbopmarom npeoopazoBanust AL

- ynpasisieT K03(pGULIUEHTOM AeNIeHUs, UICTOYHUKOM
TaKTOBBIX UMITYJILCOB TaliMepa-cueTynuKa

- pa3penaeT Wid 3anpenaeT NpepbIiBaHus U YKa3bIBAET HA
MCTOYHUK MPEPhIBAHUS

16. ADDWF f, d

- peructp KoH(pUrypupoBaHus TaiiMepa-cyeTuynKa

- peructp koHpurypuposanus AL

- KOMaH/Ia CII0’KEHUS COJEPKUMOTO aKKyMyJsiTopa W U
peructpa f

- KOMaH1a HHBepcun peructpa f

17. SUBWF f, d

- IoTUYEeCcKasi KoMaHaa

- KOMaH/1a CJIBUTa

-apumeTrueckas KoMaHaa

- KOMaH/ia rnepexoaa

18. RRL

- TIOTUYEeCKasi KoMaHa

- KOMaH/1a CJIBUTa

-apuMeThIecKas KoMaHaa

- KOMaH/Ia mepexoaa

19. XORWEF f.d

- JIoOTUYecKasi KOMaH/1a

- KOMaHfla CJIBUTa

-apupMeTrIecKas KoMaHaa

- KOMaH/ia rnepexojia

20. GOTO k

- TOTUYEeCKasi KoMaHa

- KOMaH/1a CJIBUTA

-apumeTrdeckas KoMaHaa

- KOMaH/ia rnepexojaa

21. BSF f,b

- KOMaHfa CJIBUTa

-apuMeTrIecKas KoMmaHaa

- KOMaH/ia mepexoaa

- OUT OPHEHTHPOBAHHAS KOMaH/a

22. EECON1

- peructp KoH(pUTypupOBaHUs TaiiMepa-cYeTUnKa

- PETUCTP YIPABJICHUS 3aMTUCHI0 WM YTCHHUEM
HHEPTrOHE3aBUCUMOM MaMITH TaHHBIX WA IPOTPAMMBI
- peructp koHpurypupoBanus AILIIT

23. EECONZ2

- peructp koHpurypupoBanus AT

- PETUCTp MOBBILIEHUS TOMEXOYCTOMYUBOCTHU MpoIecca
3aMKCH B YHEPTOHE3aBUCUMYIO MMAMSITh




- pEerucTp KOH(PUTypupOBaHUs TakMepa-cUeTUnKa

24. RRF f,d

- KOMaHJ1a ciokeHust peructpa f u akkymynsropa d

- KOMaHJ1a CJIBUTA CoJIepyKUMoro peructpa f BiieBo

- KOMaHJ1a CJIBUTa coJiepKuMoro peructpa f Brpaso

- JJorMYecKasi KoMaHa Mexy peructpamu f u d

25. COMF fd

- KoMaH1a oOMeHa Tetpan B peructpe f u mepemernienne
pe3yapTara B aKKyMYJIATOP

- KOMaH1a MHBepcun peructpa f

- KOMaHJ1a ciBura conepxkumoro perucrpa f Bieso f u
IIEPEMEILICHHE PE3YJIbTATa B AKKYMYJISITOP

26. IORWF f.d

- koMaHJ1a VI MexXny cCoAepKUMBIM aKKyMYJISITOpa U
perucrpa

- komanzaa NJIN mexnay coaepKuMbIM akKKyMyJIsITOpa U
perucrpa

- komanzaa Uckmouaromee MJIN mexny conepkuMbiM
aKKyMYyJIITOpa U PErucTpa

[lepeueHb TeM KOHTPOIBHBIX PabOT MO MUCHUIUITHHE OOYYAIOIIUXCS 3209HON (hOPMBI
oOydeHus1, IpeacTaBieHbl B Tabmuie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeno

10.4. MeToquveckre  MaTepUaibl,  ONPEACISAIONIAE  TPOUEAYPHl  OICHUBAHUS
WHMKATOPOB, XapaKTEPU3YIONUX I3Tambl (HOPMUPOBAHUS KOMIICTCHIIMHA, COACpXKaTCcS B
JOKAJIbHBIX HOpMAaTUBHBIX akTax [YAIL, pernmameHTHpYOIIUX TOPSAOK M TPOIEAYPY
MPOBEJICHUS TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH M MTPOMEXYTOUYHOW aTTECTAIIMH O0YJarOIIHXCS
I'VAIL

11. Meroauyeckue ykazaHus i1 00y4JaOIIUXCs 0 OCBOCHUIO JUCITUTUTHHBI

11.1. Metoauueckre yka3zaHus [ OOYYAIOIIUXCS 1O OCBOCHHMIO JIEKIIMOHHOTO
MaTepuaia

OcHOBHOE Ha3HAY€HHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
nIyOOKOe W SICHOE W3JIOKEHWEe ydeOHOoro marepuana. HasHaueHWe COBPEMEHHOW JICKIIMH B
paMKax TUCIUIUIMHBI HE B TOM, YTOOBI TONYYUTh BCIO MH(OPMAIMIO 1O TeMEe, a B OCBOCHUU
(dyHIaMEHTAIBHBIX MPOOJeM JAWCIHUILIAHBI, METOJIOB HAyYHOTO TO3HAHUS, HOBEHIINX
JTOCTHIKEHUI HaydyHOW MBICTH. B yueOHOM mporiecce JICKIHs BBITIONHSET METOI0JIOTHYECKYIO,
OpPTaHHU3AIMOHHYIO U MHPOPMAITMOHHYIO (DYHKIUHU. JIeKIHs pacKpbIBaeT MOHATHHHBINA ammapar
KOHKpETHOW o0jacTu 3HaHUA, €€ MpoOIEeMBbI, JaeT IENbHOE MPEJCTaBICHHE O TUCIUILINHE,
MOKA3bIBACT B3aUMOCBS3b C JIPYTUMU JTUCIIATLTHHAMH.

[IragupyeMsle pe3yabTaThl IIPH OCBOSHUH 00YYAIONIMMHUCS JIEKIMOHHOI0 MaTepHaa.




— TOJY4YeHHE COBPEMEHHBIX, IIEJOCTHBIX, B3aUMOCBSA3aHHBIX 3HAHUH, YpPOBEHb
KOTOPBIX ONpPEIETAETCS 1EIEBOM YCTAHOBKOM K KaX 0l KOHKPETHON TEME;

— TIONy4YEHHE OMBITa TBOPUYECKOUN pabOTHI COBMECTHO C MPEIOIaBaTEIICM;

— pa3BuTHE NPO(PECCHOHANBHO-IEIOBBIX  KAuecTB, JIIOOBU K  TpeaIMeTy U
CaMOCTOSITEJIbHOTO TBOPYECKOTO MBIIIIJICHUS.

— TOsBIJIEHHUE HEOOXOAMMOI0 HHTEpeca, HEOOXOAUMOTIO AJIsi CAMOCTOSITENIbHOM paboThI;

— TOJy4YyeHHE 3HAHUW O COBPEMEHHOM YpPOBHE pAa3BUTHS HAyKHM U TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHS Ha ONMKailline Tofbl;

— HAYYUTHCS METOAMYECKH 00pabaThiBaTh MaTepwal (BBIACIATH TJIaBHBIC MBICTU U
MOJIOKEHUSI, TMPUXOJUTh K KOHKPETHBIM BBIBOJAM, IMOBTOPSITH HX B  Pa3IUYHBIX
(bopMyITUPOBKax);

—  TOTy4YeHHE TOYHOTO OHUMAaHUS BCEX HEOOXOIUMBIX TEPMHHOB U TIOHSATHH.

JIeKUMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCSA JEMOHCTpalUMel ClaiioB U
UCIIOJIb30BAaHUEM pa3laTOYHOrO MaTepuajga MpH MPOBEACHUU KOPOTKUX JUCKYyCCUH 00
O0COOCHHOCTSIX MPUMEHEHHUSI OT/ACTbHBIX TEMATUK I10 IUCHUIUIUHE.

CrpyKTypa NpeaocTaBiIeHUs JCKIIMOHHOTO MaTepHraia:

— Crpyxkrypa RISC u CISC nporeccopos;

— CrpykTypa mporpaMMHOTO OOEeCTIeUeHusI;

— H3yuenue cucTeMbl KOMaH]I;

— H3ydeHue peakiyu KOHTpPOJUIEpa Ha HAXKaTHE KHOIOK, MOJKIIOYEHHBIX K ITOPTaM;

— Pabora ¢ MmaccuBamu;

— H3yudenue 3HeproHe3aBUCUMON MaMsITH;

— Pabota ¢ XUIKOKPUCTAIIMYECKUMU UHUKATOPaMu;

— Wsyuenue paboter ALl B cocTaBe KOHTpoOIIIEpa

11.2. Meroauueckue ykazaHusi Jisi OOYYarOIIUXCsS IO BBIMOJHEHUIO JIAOOPATOPHBIX

pabor

B xone BeimonHeHus 1a0OpaTOpPHBIX pabOT oOydarolMics JOKEH YINIyOUTh U
3aKpeNUTh 3HAHMS, MPAKTHUYECKUE HABBIKM, OBJAJETh COBPEMEHHOM METOAMKONM M TEXHMKOH
JKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIMOHHOM XapaKTEpUCTUKON 00ydaromerocs.
Beinonnenune 1abopaTopHbIX paboOT COCTOMT M3 SKCIEPUMEHTAIbHO-IPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOITPUATHUI.

Beinmonnenue 51abopaTopHBIX pabOT OO0yYaromUMCs SIBJISETCS HEOThEMJIEMOM YacTbhiO
U3YYEHUs JUCLUIUIMHBI, ONpeNesiseMoll Yy4eOHbIM IUIAaHOM, U OTHOCUTCS K CpPEICTBaM,
00ecreyrBaroIUM pelIeHUe CIeTyIOIUX OCHOBHBIX 33/1a4 00y4aromerocs:

— TnpuoOpeTeHHe HaBBIKOB MCCIEAOBAaHHSA MPOLECCOB, SBIEHUH U OOBEKTOB,
M3y4aeMbIX B PaMKax JTaHHOW JUCIHILTNHEI;

— 3aKpeIuvleHue, pa3BUTHE U JIeTalu3alisl TEOPETHUECKUX 3HAaHUM, MOJYYEHHBIX Ha
JEKIMX;

— TOJy4YeHHe HOBOM MH(OpMAaLMU 110 U3ydaeMON AUCIUILIMHE;

— TmpuoOpeTeHne  HaBBIKOB  CAMOCTOSATENIBRHONM  pabOTBl ¢ JTAOOpPaTOPHBIM
000pyTI0BaHUEM U TPUOOPAMH.

3ajganue U TpeOoBaHMS K IPOBEICHUIO JIAOOPATOPHBIX paboT

— TexHuueckue cpeicTBa CUCTEM YIpaBIEHMS : [ DJIEKTpPOHHBIA pecypc] :
METOJIMYECKHE yKa3aHUs K BBINOJHEHUIO J1abopaTopHoil padoTel Ne 1 - 4 / C.-
[Terep6. Toc. yH-T a’dpokocm. mpudbopocTpoenus ; coct.. B. A. T'onyokos, C. U.
Koganes. - DnekrpoH. TekcroBsle naH. - CI16. : M3a-Bo 'YAIL, 2015. - 37 c.

— TexHUYECKHE CpEACTBA CHCTEM YIpaBieHHs : [ DJIEKTpOHHBIA pecypc] :
METOMYECCKHE YKa3aHUS K BBITOJHCHHIO jabopaTopHoil padoter Ne 5 - 7 / C.-
[TeTep6. Toc. yH-T aspokocM. mpubopocTpoeHus ; coct.: B. A. T'onybkos, C. U.
KoBanes. - DnextpoH. TekctoBsie naH. - CII6. : U3n-Bo I'YAIIL 2015. - 27 c.

— TexHUYEeCKHE CpEACTBA CHCTEM YIMpaBieHHs : [ DJIEKTpOHHBIA pecypc] :



METOJIMYECKHE yKa3aHUsl K BBIMOJHEHUIO J1abopaTopHoil padoTel Ne 8 - 9 / C.-
[Terep6. Toc. yH-T a’spokocM. mpubopocTpoeHus ; coct.. B. A. TI'omyokos, C. U.
Kogases. - DnekrpoH. TekcroBsie naH. - CI16. : M3a-Bo 'YAIL 2015. - 31 c.

— TexHuueckue cpeicTBa CUCTEM YIpaBieHUA : [ DIEKTpOHHBIA pecypc] :
METOJUYECKUE YKa3aHUs K BBIMOJHEHUIO JlaboparopHoi paboter Ne 10, 11 / C.-
ITerep6. roc. yH-T a’spokocm. mpubopocTpoeHus ; coct.: B. A. IN'omybkos, C. U.
Kogases. - DnekrpoH. TekcroBsie naH. - CI16. : M3a-Bo 'YAIL 2015. - 32 c.

Crpykrypa u hopma oTyera 0 1a0opaTopHOM paboTe

Otuer o naboparopHoii pabore umeet popMy THIIEPTEKCTOBOTO JOKYMEHTA,

COJIEp>KaIlero 3a/laHue Ha JIabopaTopHyIo padoTy, KpaTKHe TEOPETUUECKHE CBEACHUS IO
TeMe paboThI, ONTMCAHUE CXEM H aJTOPUTMOB, HCIIOJIb30BAHHBIX IPHU BBIMIOJHEHUN PAOOTHI,

PE3yJIbTaThl BBIYUCIUTEIBHBIX SKCICPUMEHTOB B BHJE Ipa@uKoB (Auarpamm), a Takxe
BBIBOJIBITIO UTOTaM MPOJICTAaHHON PabOTHI.TIO UTOTaM MPOACTaHHON PabOTHI.

TpeboBanus k ohopMIIEHUIO OTYETA O JIabopaTopHO paboTe
OTueT 1oMmKEH CoAep KaTh TUTYIbHBIN JIUCT, & €T0 COJAEPKAHUE JTOJDKHO OBITH
odopmieno coriacHo ['OCT 7.32 — 2017.

HopmaruBHas qokyMeHTaIus, Heooxoaumast st ohOpMIICHHS, IPUBEICHA Ha
anektponHoM pecypce ['Y AIL: https://quap.ru/standart/doc

11.3. Meroauueckue yKazaHus JUIsi 0OYyJaIOMIMXCs MO MPOXO0XKICHHIO CAMOCTOSITEIHHOM
paboTsl

B xoze BBINOTHEHHUS CaMOCTOSATENbHON pabOThI, OOYYaIOUIHIiCs BBHINOIHSAET paboTy Mo
3aJJaHUIO ¥ TIPU METOJUYECKOM PYKOBOJCTBE IPEINOaBaTeliss, HO 0€3 ero HemocpeaCTBEHHOTO
y4acTusl.

s oOydarommxcsi 1Mo 3a09HON (opMe OOyYeHHs, CaMOCTOSTENbHAs padoTa MOXKET
BKJIIOYATh B ce0s KOHTPOJIBbHYIO paboTy.

B mporecce BBIMOTHEHHSI CAMOCTOSTENLHONW paboThI, y oOydaromerocst (popMHpYyeTcs
1enecoo0pa3Hoe IIaHUPOBaHKUE Pabouero BpeMEeHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHUS
Y HaBBIKA B YCBOGHHWW M CHCTEMAaTH3allMM MPUOOPETAEMbIX 3HAHHWI, 00SCIICUMBACT BBICOKUU
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOY4YEeHHs, MOMOraeT TMOJYYUTh HABBIKM TOBBIIICHUS
MpoeCCHOHAIBHOTO YPOBHSI.

MetoauyeckumMi ~ MaTepuaiaMH,  HAMNpaBSIONIMMH  CAMOCTOSITENBHYIO — paboTy
00yJaroUX CSASBIISIOTCS:

—  y4eOHO-METOAMYECKH MaTepHan Mo AUCIHUILTHUHE;

—  METOAMYECKHE YKA3aHHS 10 BBHITOJTHEHUIO KOHTPOJIBHBIX pa0boT (Is1 00 ydaroIIuXCs
10 3a04HOU (hopme 0OyueHus).

11.4. Metoauueckue yKazaHus [UIsl OOYyYaroIIMXCS IO MPOXOXKICHUIO TEKYIIETro
KOHTPOJI YCIIEBAEMOCTH.

Texkymuil KOHTPOJIb YCIEBAEMOCTH NIPEIyCMaTpPUBAET KOHTPOJIb KayecTBa 3HAHUU
00y4aroImuxcsi, OCyLIECTBISEMOI0 B TEUEHUE CEeMecTpa C ILIeJbI0 OLCHMBAHUS XO0Jla OCBOEHUS
JTUCIUIUIAHBI.

11.5. Meroauyeckue ykazaHus Jjisi OOYYarONIUXCS MO MPOXOXKICHUIO MPOMEXYTOUHOM
aTTeCTalUU.

[IpomexxyTounast ~ aTTecTamusi  OOy4alOmUXCS  TMPEAYyCMaTpUBaeT  OICHUBAHHUE
MPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3yIbTaTOB 00y4YeHHs MO mucHuminHe. OHa BKIIOYAeT B
ceost:

— D9JK3aMeH — (opma OILIEHKM 3HaHWH, MONYyYEHHBIX OOYYaIOIIUMCA B IMPOLIECCE
W3YYEHHUS BCEH MUCIUIUIMHBI WM €€ YaCTH, HAaBBIKOB CAMOCTOATEIHHONW paboThl, CIOCOOHOCTH
MPUMEHATh MX JJIs pEelIeHUs] MPAKTHUYEeCKUX 3a7ad. JK3aMeH, Kak MpPaBWIO, MPOBOJUTCS B
NepuoJl HK3aMEHALMOHHOM CECCHMM W 3aBEpPIIAETCS aTTECTAMOHHOM OLEHKOW «OTIUYHOY,
«XOpOILIOY», «YAOBIETBOPUTEIHHOY, «HEYAOBIETBOPUTEIHHOY.


https://guap.ru/standart/doc

Jluct BHeceHUsI U3BMEHEHUH B pabouyio MporpaMmy AUCHUILTAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
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IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
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