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AHHOTAIMA

Hucuumumaa «MHUKpOIpoIiecCOpHasi TEXHUKAa B TNPUOOpaxX, CHUCTEMAaX U KOMILIEKCaX)»
BXOJHUT B 00Opa30BaTeNIbHYIO MPOrpaMMy BBICIIETO OOpa30BaHUS 1O HAMPABICHUIO ITOATOTOBKH/
cnenuanbHocTl 24.03.02 «CucteMbl ynpaBieHHs JBUKEHUEM W HaBUralus» HalpaBJIE€HHOCTU
«[Ipubopsl U CUCTEMBI OPHUEHTALWW, CTAOWJIW3AIMM W HaBUTAUK». JMCIMILIMHA peaan3yeTcs
Kaenpoii «Nel3y.

JlucuuiuiiHa HaleneHa Ha (POpMHUPOBAHKE Y BBITYCKHHUKA CIIETYIOITIX KOMITETEHITHINA:

[IK-1 «Criocoben pa3pabaTbiBaTh OTACIBHBIE JACTATU W Y3JIbI JJI MPHOOPOB OPHEHTAIIHH,
HABUTALUHU U CTAOWIIN3ALNH JIETATEIBHBIX allllapaToB PAKETHO-KOCMHYECKON TEXHHUKI

Henpto muctmmmuuHbel  «MUKpOIIpoOIlecCOpHas TEXHHUKAa B TNPUOOpax, CHCTEMax H
KOMILTEKCax» BIsiETCS (POPMUPOBAHKE y CTYJACHTOB KOMITJIEKCa HEOOXOIMMBIX 3HAHUN ¥ YMEHUII B
00J1acTH COBPEMEHHON MHKPOIIPOIIECCOPHON TEXHWKH W €€ NMPUMEHEHHs B IPUOOpax, CUCTEMax U
KOMILJIEKCaX.

JlocTiKeHre TIOCTaBJIEHHOW MEMH AMCHUIUIMHBI JIOCTUTAETCS PEIICHHEM CIEAYIOIINX
OCHOBHBIX 33]1a4:

- U3y4YeHHUE CTYJICHTAMH CTPYKTYPHI U (DYHKIIHMIA 2JIEMEHTOB MUKPOIIPOIIECCOPHBIX CHCTEM, a
MMEHHO MUKPO3JIEKTPOHHOU MaMsTH, IIEHTPAIBbHOTO IMpolieccopa (MUKPOIPOIIECCOPa) U OCHOBHBIX
nepuQeprudeckiux yCTpoucTs;

- (opMHUpOBaHWE y CTYAEHTOB IMPEACTABICHUN 00 OpraHM3aliu Tpoleayp oOpaboTKu
nanHbIX B MII, a uMeHHo cniocofax aznpecanuu, popMare U CUCTEME KOMaH/, MOCIIE0BATEILHOIO
U napajuiensHoro uatepdeiica MIT;

- U3y4EHHE CTYAEHTaMHU CTPYKTYpbl U (DYHKIUH 3JIEMEHTOB MHUKPOKOHTPOJUIEPOB U pAna
CXEMHBIX pelIeHUI Ha OCHOBE pacCMaTpUBAEMOr0 B X0/1€ MPenoJaBaHusl MUKPOKOHTPOJLIEPA.

[IpenonaBanue AUCHUIUIMHBI TpeAyCMaTpuUBaeT cienyione (QopMbl  OpraHU3alU
y4eOHOro TIpoIecca: JEKIHH, JabopaTopHbie pabOTHI, CaMOCTOSTENbHas padoTa CTy/JCHTAa,
KOHCYJIbTAIIUH.

[IporpaMmoii AUCUMILTUHBI MPEAYCMOTPEHBI CIEAYIOIIUE BHAbI KOHTPOJIA: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAS aTTecTalus B (hopMe IK3aMeHa.

OO6mrast TpyIOEMKOCTh OCBOCHHUS IUCIUIUIMHBI COCTABISAET 4 3adeTHhIX eauHuIiel, 144
4acoB.

S3bIK 0OyUYeHUS O JUCIHUILINHE «PYCCKUM».



1. IlepeyeHb MIIAHUPYEMBIX Pe3y/JIbTATOB 00y4eHHS MO JUCHMILINHE

1.1. Hean npenogaBaHusi AMCHUILIMHBI
Henpto aucuumiuHbel  « MHKpPOTIPOLIECCOPHAsE TEXHHWKa B TNPUOOPAX, cucTeMax H
KOMIUIEKCaX» SIBIISIETCSI ()OPMHPOBAHUE Y CTYIEHTOB KOMIUIEKCA HEOOXOIMMBIX 3HAHUH |
YMEHHUH B 00JIaCTH COBPEMEHHOW MHUKPOIPOIECCOPHONW TEXHUKH, YTO IMO3BOJIUT MM YCIICITHO
pemaTh MPaKTHYECKUE 3a/1a9d B MX MPO(PECCHOHATBHON IesITeTbHOCTH.
JlocTiKeHNe TMOCTaBJICHHOW WENW JWCHUIUIMHBI JIOCTUTAETCS PEHICHHEM CIIeIYIOIINX
OCHOBHBIX 3aJ1a4:
- U3y4eHHE CTYJICHTAMHU CTPYKTYPHl W (DYHKIMH SIEMEHTOB MHKPOIIPOIECCOPHBIX CHCTEM, a
MMEHHO MHUKPORJIEKTPOHHON TaMsTH, IEHTPAIbLHOTO Mpolieccopa (MUKpoIpoleccopa) u
OCHOBHBIX NEpU(EPUIECKIX YCTPOICTB;
- (hopmupoBaHHE y CTYJCHTOB MPEJACTaBICHUN 00 OpraHu3aluy Mpoueayp oOpabOoTKU TaHHBIX B
MII, a umeHHo crnocobax ajpecauuu, GopmMaTe U CHCTEME KOMaHJ, IMOCJIEI0BAaTEeIbHOTO U
napajuiensHoro uHrepgeiica MII;
- W3y4YEHUE CTYIEHTAMH CTPYKTYPHl M (QYHKIUH DJIEMEHTOB MHKPOKOHTPOJUIEPOB H psiaa
CXEMHBIX PelIEeHUI Ha OCHOBE pacCMaTpUBAaEMOro B X0/1€ MPenoJaBaHusl MUKPOKOHTPOJLIEPA.
1.2 lucuuiuinHia BXOJWT B COCTaB dYacTH, (OPMHUPYEMOH yJacTHHKaMH 0Opa30BaTEIbHBIX
OTHOIIEHM, 00pa30BaTeNbHOM MporpaMmMbl Beiciero oopasosanus (ganee — OIT BO).
1.3.lepeyeHn MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHS M0 JUCHUILINHE, COOTHECEHHBIX C
JIAHUPYEMBIMH pe3y/JbTaTaMHi 0CBOEHHS 00pa30BaTeJbHON MPOrpaMMblI
B pesynbraTe u3ydeHUs AUCUUIUIMHBI OOy4aIOUIUICS JOJKEH o0lanaTh CIEAYIOUIUMU
KOMITETEHIUSIMU WM UX 4yacTsMU. KoMIieTeHIuu 1 MHAUKATOPBI UX JOCTH)KEHUS MPHUBENICHBI B
Tabmuue 1.
Tabmuma 1 — I[lepeyeHb KOMITETCHIIMI U HHIUKATOPOB UX TOCTHKEHUS

Kareropus (rpynna) Kon u Ko u HanMeHoBaHMe UHIAMKATOPA TOCTHKEHUS
HauMEHOBaHUE
KOMITETEHITUHI KOMITIETEHIINH
KOMITIETEHIIH

I1K-1.3.1 3HaTh OCHOBBI TPOEKTUPOBAHUS U
pacueTa 3JIEMEHTOB U Y3JI0B IIPUOOPOB U
CUCTEM OPHEHTALlUU, HABUTallUU U
cTaOWIM3aluy JIeTaTeNbHBIX alllapaToB

T1IK-1 Criocoben
pa3palaTbIBaTh
OTIENbHBIE IETANU U

37161 TSI IPUOOPOB
y A puoop [1K-1.VY.1 ymeTp BBITIOTHATH HEOOXOIUMBIC
OpHCHTAIIHH,

HpO(beCCI/IOHaJIbHBIC HABHTALHH I pacuCThbl, CBA3aHHBLIC C IIPOCKTUPOBAHNCM
KOMIICTCHIIMH OJICMCHTOB U Y3JIOB HpI/I60pOB H CUCTEM

cradunn3aluu
OPHICHTAIINH, HABUTAIIMHM U CTaOUIU3AINH
JIETaTEJILHBIX
JIeTaTeJIbHBIX anmnapaToB
armnapaToB PaKkeTHO- ©1B.1
KOCMIIECKORR I1K-1.B.1 Bmanets MeTOAMKaMU
TeXHIKH MPOEKTUPOBAHUSI, B TOM YHCJIE C

HCIIOJIb30BAHUEM KOMIIBIOTCPHBIX TEXHOJIOTUI

2. Mecto nucuunauHbl B cTpykType OIl

JucuuruinHa Oa3upyercss Ha 3HaHUSAX, paHee MPHOOPETEHHBIX CTYJACHTaMU INpPU H3yYEHUHU
CIENYIOUINX TUCLHUILINH:

— OIIeKTPOTEXHHKA;

— Hudopmaruka;

— @usuka;

— CrenuanbHble 2JEKTPUUYECKUE MAITUHBI;

— OIIEeKTpOHHMKA.
3HaHus, TMOJIydeHHbIE TMPH HW3YyYECHHMM MaTepHaja JaHHOM JUCHMIUIMHBI, HMEIOT Kak
CaMOCTOSITEJIbHOE 3HAYEHHUE, TaK U UCTIOIBb3YIOTCS MPU U3YYSHUH APYTUX JTUCHMILINH:



— Ludpossie cucTeMbl YIPaBICHHUS;

— TIpoekTupoBanue MpuOOPOB U CUCTEM;

— OO6paboTKa HaBUTALIMOHHOW WH(pOPMALINH;

- MI/IKpOMexaHI/I‘IeCKI/Ie HHCPLUHUAIIbHBIC YYyBCTBUTCIIbHBIC 3JICMCHTHI.

3. O6bem nucuumaunbl B 3E/akanem. yac
Jlanubie 00 o011eM 00beMe TUCIUIUIMHBI, TPYAOEMKOCTH OT/IEIbHBIX BUIOB YueOHON pabOThI MO

IUCIUITIMHE (M pacTpeesIeHne 3TOi TPYI0EMKOCTH TI0 CeMeCTpaM) IPEeACTaBICHbI B TabnuIe 2

Tabmuma 2 — O0beM U TPYAOEMKOCTh JTUCIIUATIIIHBI

Bug yueOHO# paboTs Beero TpyroeMKoCTh 110
cemecTpam
No6
1 2 3
OGuast TPYA0EMKOCTh AHCHUIINHBI, 3E/(4ac) 4/ 144 4/ 144
AyoumopHhbsle 3anamus, BCEro Jac., 51 51

B mom uucne

nexumu (JI), (4ac) 34 34
[paktnueckue/cemunapckue 3ausatus (I113),

(dac)

nabopaTopusie padotsl (JIP), (4ac) 17 17
KypcoBoii poekTt (padota) (KII, KP), (4ac)

Dk3aMeH, (dac) 36 36
Camocmonmenvhasn paboma, Bcero (dac) 57 57
Bua npomeskyTo4HOM aTrecTanumn OK3. OK3.

4. Copep:kaHue IMCHUNINHBI
4.1. PacnpeaeseHne TPyJ10eMKOCTH JUCIHUIIMHBI 110 pa3jaejiaM U BUIAM 3aHSATHIA
Pazaenbr u TeMBbI TUCIUILIMHBI K KX TPYAOEMKOCTh IPUBEACHBI B Ta0IHIIE 3.
Tabnuma 3. — Pa3nensl, TeMbl AUCHUTUIMHBI U UX TPYJOEMKOCTb

Pasgenbl, TeMbl JUCITUIIINHBI Jlexknuu I13 JIP KII CPC
CemMectp 6
Pazgen 1. OOmue cBegenus o 16 4 10

MHUKPOIIPOLIECCOPHBIX CUCTEMAX
Tema 1.1. CtpykTypa Mukponpoueccopa

Tewma 1.2. [TamMsATh MUKPOIIPOLIECCOPHOI
CUCTEMBI

Tema 1.3. Cucrtema xoMaH
MHKpOIIpoIieccopa

Tema 1.4. UnTepdeiic mukpompoieccopa

Pa3nen 2. MUKpPOKOHTpPOJLIIEPHI. 18 13 11
OCOOEeHHOCTH CTPYKTYPBI U IPUMEHEHHUS

Tema 2.1. OCHOBHEBIE CBEIEHUS O




MUKPOKOHTpOJLIEpax

Tema 2.2. CtpykTypa u napaMmerpsl
MukpokoHTposuiepa MK AT89C2051

Tema 2.3. [locnenoBareabHblil 00OMEH
JAaHHBIMU

Tema 2.4. [Ipumepsl CXEeMHBIX PELLIEHUN C
HCIIOJIb30BAHUEM MUKPOKOHTposuiepa AT

89C2051

Tema 2.5. OcuoBHble cBenenus o PIC

MHUKPOKOHTpOJLIEpaM

Wroro B cemectpe: 34 17 S7
Uroro: 34 17 57

4.2.  Copep:kaHue pa3aejioB U TeM JEeKIHOHHBIX 3aHATHI
Coneprkanue pa3iesioB U TEM JICKITMOHHBIX 3aHITHH TPUBEACHO B TaOIHIE 4.

Tabnuma 4 - Coxepxanue pa3JieioB U TeM JEKIIMOHHBIX 3aHATUI

Howmep
pasnena

HazBanue u copepxanue pa3aeinoB U TeM JEKIIMOHHBIX 3aHATHH

1

Pa3znea 1. O0mme cBeieHUsI 0 MUKPOIIPOLECCOPHBIX CHCTEMAX
Tema 1.1. CtpykTypa MUKpOTIpOLIECCOpA

CrpykrypHas cxema MII cuctembl M Ha3HAYEHHE €€ BJIEMEHTOB:LEHTPAIBHOTO
nporeccopa (LIIT), mamsiTi, ycTpo¥CTB BBOJA/BBIBOJA, CHUCTEMBI IMPEPHIBAHHM,
coctaB cucteMHord wmuHBI MII cuctembl. BuyTpeHnsisi ctpyktypa MII u
Ha3HAYEHUE €€ DIIEMEHTOB: apu(METUKO-JIOTHYECKOTO  YCTPOMCTBA,
pabounx PETUCTPOB, pPETUCTpa COCTOSIHUS, CUETYMKA KOMAaH]I, PETUcTpa
ajgpeca maMmsATH WU ycTpoiicTBa ympasieHus. llopsmox paborer MII: cramgum
BBIOOpKU/BBITIONIHEHHS. CriocoObI anpecarun MIT.

Tema 1.2. [TaMsITh MUKPOTIPOLIECCOPHOM CUCTEM

DHeproHesaBucuMas TamsaTh: 0OazoBas cxema [I3Y, wmacounsie II3Y,
nepenporpammupyembie [13Y. EEPROM (®JIDUI T13Y): sueiika mamMatu Ha
OCHOBE MOII TpaH3UCTOpa C IUIABAIOLIMM 3aTBOPOM, I1apaMETphl
coBpemennbix DJIDII [13Y cnocob mporpaMMupoBaHus, cxema (OpraHu3arus)
@JIDUI TI3Y. DueprozaBucumas mnamsath (O3Y, ee BUABI U CXEMBl S4YEEK
cTaTuyeckoro u aumHamudeckoro O3V, wmarpuma O3V, BUJIBI o3y
ucnosbzyemeie B MII cucremax.

Tema 1.3. Cucrema KOMaH/1 MUKPOIIPOLIECCOP

Komanzpl 06paOOTKHM TaHHBIX: MEPEChUIKN/3arpy3KH JaHHBIX, apu(MeTHUecKue
n noruueckue komauasl. @opmar komana. Komannael nepexona , yCIOBHBIM U
0e3yCIIOBHBIN Mepexopl, UX Buabl. KoMaHbl BBI30Ba MOJIPOTPAMM, UX BHJIBL.
Crex MUKpompolieccopa, KOMaH bl paboT CO CTEKOM.

Tema 1.4. UaTepdeiic Mmukpomnpoieccopa

Wntepdeiic ¢ O3Y u II3Y: mpumep cxemHoro pemenus. OpraHuzans
BBOJa/BhIBosIa. [lapayuenbHblii uHTepdeiic: cxema napasienbHOro BBOJA




JIAaHHBIX. PexunM ompoca npu BBOAE JAHHBIX, CUCTEMA IPEPHIBAHUIN: ITPUOPUTET,
MacKa IpEepbIBaHUMN.

Pa3nes 2. MukpokoHTpoJuiepbl. OCO0eHHOCTH CTPYKTYPbI M IPUMEHEHUs!

Tema 2.1. OcHOBHBIE CBEICHHS O MUKPOKOHTPOJIJIEpax
Ocnogusle cBenenus o0 MK: MK kak MII cucrema Ha 0JHOM KpHCTaILIE.

Tema 2.2. Crpykrypa u mnapameTpbl MHKpokoHTposuiepa MK AT89C2051
CrpykrypHas cxema, napaMerpbl  (€MKOCTb NaMsTH, TaKTOBas YacToTa),
taiimepsl MR, ero paGoume perucrTpbl, MOPTHl BBOJA/BBIBOA, HUX CXEMHOE
peleHue.

Tema 2.3. [TocnegoBaresbHblii 0OMEH TaHHBIMUA

[MocnenoBaTenpHbI 06MeH qanabiMi: mmHA 1°C, ee MPOTOKOJI, CXEMHOE
pereHue

Tema 2.4. [Ipumepbl CXeMHBIX PEIIEHUH ¢ UCTI0Ib30BaHUEM MUKPOKOHTPOJIIEPA
AT 89C2051

Cxembl ynpaBieHUs JUHAMUYECKOW MHAWKAIIMEN HA CBETOJIMOJAX, YIPABJICHUS
KUIKOKPUCTATUIMYECKUM MOJYJIEM MT-10T7-7, HACTIOJTHUTEIIBHBIM
YCTPOWCTBOMHA OCHOBE CHMHCTOpPA, IU(PO-aHAIOTOBOTO TpeoOpasoBaress U
CHCTEMEBI BBOJa aHAJIOTOBBIX JAHHBIX

Tema 2.5. OcHoBHBbIe cBeieHust o P1C MukpokoHTposuiepam

Apxurekrypa. Cucrema komanj. Marepdeiic. Xapakrepuctuku MK Ha
npumepe MK PIC 18F458, PIC 16C84.

4.3.

IIpakTHyeckue (CeMUHAPCKHE) 3aAHATHS

Tembl mpakTHUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEACHBI B TA0IHIIE .
Tabnua 5 — [IpakTuueckue 3aHATHS U UX TPYAOEMKOCTh

No
No Dopmbl Tpynoe a3nena
1/ Tembl mpakTHUECKUX 3aHATUI MPAKTHYECKU MKOCTBb, EHCHHH
1| X 3aHATHH (gac)
JIUHBI
Y4eOHBIM IJIAHOM HE IPETYCMOTPEHO
4.4, JlaGopaTOpHbIe 3aHATHSA
Tembl 1a00paTOPHBIX 3aHATUHN U UX TPYJOEMKOCTh IPUBEACHHI B Ta0HIIE O.
Tabnuia 6 — JlabopaTtopHble 3aHATHS U UX TPYAOEMKOCTb
Ne No
Tpynoemkoct azzena
n/ HaumenoBanue nabopatopHsix padboT PYA pasa
b, (4ac) JUCIUILIN
I HBI
Cemectp 6
1 HccnenoBanue 6J10ka MEKPOITPOTPaMMMHOTO 4 1
YIPaBJICHUS U [IEHTPAILHOTO MPOIIEccopa CePUH
K589.




2 HccnenoBanue mukpokoHTposuiepa ATmega32- 4 2
16A

3 HccnenoBanue nporpaMMupyeMOi JIOTHYECKON 4 2
uHTerpainbHoi Mukpocxemsl (IIJINC)

4 Hccnenosanue mukpokonTpomiepa PIC 18F458 4 2
5 3adeTHOE 3aHATHE 1
Bcero: 17

4.5. KypcoBoe npoexTupoBanue (padora)
VY4eOHBIM MJIaHOM HE IIPETYCMOTPEHO

4.6. CamocrosiTeJbHas padoTa CTYAeHTOB
Bupl camocTosiTenbHOM pabOThI M €€ TPYT0EMKOCTh IPUBEACHBI B TaOIHIIE /.

Tabnuma 7 - Bunsl caMocTosTeNbHON pabOThI U €€ TPYIOEMKOCTh

Bun camocTosTenbHOM padoThI Bcero, uac Cemectp 6, ac
1 2 3
CamocrosiTeibHas paboTa, BCEro 57 57
U3y4YEeHHE TEOPETHUECKOTO MaTepraa 40 40

mucrutirHb (TO)

KkypcoBoe mpoekrupoBanue (KII, KP)

pacuerHo-Tpadraeckue 3amanus (PI'3)

BEITIONTHEHHE pedepara (P)

IMoaroroeka K Tekymemy kKoHTpoiio (TK) 17 17

nomarrHee 3amanne (/13)

KOHTpoIbHBIE paboThl 3a09HUKOB (KP3)

5. IlepedyeHb y4eOHO-METOAUYECKOT0 O0eCTeYeHUs ISl CAMOCTOSATEIbLH O

padoThI 00y4YarOIIMXCS M0 JUCHMUILIMHE (MOAYJII0)
VY4ebHO-MeToAnYeCKHEe MaTepHalIbl A1l CAMOCTOSITEIbHOM pabOTHI CTY/ICHTOB yKa3aHbl B 1. 7-11.

6. HepequL NEYaTHBIX U 3JICKTPOHHBLIX y‘leﬁﬂblx I/I3IlaHI/II71
HepequL MEYAaTHBIX U JJICKTPOHHBIX y‘-IC6HBIX W3IaHui IMPpUBCJCH B Ta6J'II/II_IC 8.

Tabnuua 8— IlepeueHb MeYaTHBIX U ANIEKTPOHHBIX YUEOHBIX U31aHUH
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/. Ilepe4eHb 3JIEKTPOHHBIX 00pPa30BaTebHBIX pecypcoB HHGOPMALIMOHHO-

TesiekoMMyHukanuonHoi cetu UHTEPHET
[lepeuens pecypcoB uHpopMarmonHo-Tenekommynukanuontoit cetn MHTEPHET, neo6xonnmMbix

JUTsl OCBOCHHMSI TUCIIMILIMHBI PUBEICH B TabuIe 9.

Tabmuua 9 — Ilepeuens pecypcoB HHpopMarMoHHO-TenekoMMyHuKamonHoit cetu UHTEPHET,
HE00XOAUMBIX JUIsl OCBOEHUS! JUCIUIUIMHBI

URL anpec HaumenoBanue

8.IlepeyeHb HH(POPMALMOHHBIX TEXHOJIOT Uit
8.1.1lepeyeHb MPOrpaMMHOI0 odecreyeHusn


http://yandex.ru/clck/jsredir?from=yandex.ru%3Bsearch%2F%3Bweb%3B%3B&text=&etext=1006.rV68AZaCp3RrtCyQ5IV__gsGMhVVO2A-8z8uDJ-nCT6n4xVMGUyvvbzIoQZRxkmP93OXsjc2j5KI7szhv5cwv__iMdUxqVQfcob74eXD62MpAE7tvzAIxlAvWEqkG-w-pwM_vyWEVJg0pJVi-efOBY3TbGank_ajh67WP8EDRlQ05pgv3T91osCPlH499Aeci-gEN_1taCWSvlGy9xo4mxfrHm6lUhZx4bZCBCvxIjE.51f8ac74e13e42df9456818494f932dcc8ad6951&uuid=&state=PEtFfuTeVD4jaxywoSUvtNlVVIL6S3yQ4s-k4ou9ZBQhXTNbXW1CEZAna9ZUKznV&data=UlNrNmk5WktYejR0eWJFYk1LdmtxbEVpbXRuQzFYUDRBM2FtREJiS1hMOGN5ZEZvYnhBbEZWczgweHNuRFo2OUNMRVhNTUhXWkhxeFdNS0ExZzhUYUtIcXFLaThQLWEx&b64e=2&sign=190287a885ad8988722b9b5fc936dc3c&keyno=0&cst=AiuY0DBWFJ5fN_r-AEszk_kP3VJBH6C5WHDdMlzN43bpF7nv6g7mAjZTN-xhkRE1-6_Q9WaUbExJCPW6kSuLJ9kYb9QRIHuDM2tSYkw4A_o5-L5gx9te7R7HELND66sAH0v-Ts_2MfNTkcdBGMRB1G6TqgEzill7E3HosTETjVkZT0UpnMu65UKFUv4vk5OEPqgbP0a2ZWlri5-_L2Jn2NBfkb0Mw8wxcRRtM6vhJr0&ref=orjY4mGPRjk5boDnW0uvlrrd71vZw9kpCyicf2ajz0jyQfEJFSDgdoxHZHr4zrVYKzjXShnt7FbP-AZCt8vf7Yn0yZBsQWIcUyiGa3w_mfpMkfAty6wSS01hodEY3Fx8mjTanz0qEL21b2ivCEcE37igbk7kjqCPkoZ7twOKZT82spQ1mWDB-GiZw3C4wHGgX4l_-6p-NdjkXBoKiE4uJZ631YhO_3znvJD7JRmf43j5f-9iWxAdlk09mLQmUkqBXI9N9jvfj2royr_TVLd3mJHKphiqfuXsyfPSAtfuYtDsqU2ERVXC9L1yhypkfmqfw6nLIxBCZACJbUauv9Y_ObYt0UUOTB1G5K2a_5arKIFH74BdOfnZ4Tp0iAN0qOnkH8mFhti-quwbnXm7mUGkFwTIxPDyiz-U1tcZqtsBJ3zgv-Spkt35pe-vy6qCqqg57rN9Ee1eWsc2AiosIIKA9SCIYqFG-qFHT754EDjzcVy6Eqw8XgjQOyzpPBiUrG7uGYh5IBDNgLB6gmOXoiUsYpxrQTMUutdi4Qnqm1tNqfmbtQDP200kh1O7D3o2B378FjYqYBTuOIHtw5uOjfola_9g3vxCYpwip06hN0nEKOdRmreqNhf7P4_xQBU1cpY9eJBzFdE9_rc&l10n=ru&cts=1459073449128&mc=4.296728947874153
http://booksee.org/book/764521
http://yandex.ru/clck/jsredir?from=yandex.ru%3Bsearch%2F%3Bweb%3B%3B&text=&etext=1006.9uTXU4--c2xiK1lHVfUMTqZCtXkdtkkSDt6Kfz_UuKlFe2S5X-oMwFNfugPbAAUtk79ANs49Lp5-dA0mRiDVOpPUmq6w-ZH1pGO3LhtdRNAeRs1FY_Rf0fRu2MWvtwf1m4TPNJQoywmvPuMpzvOuIvJFcPdisCYVE6lwuKRMYYcadYdqTwlBSBnwUEIogX0J.00eee594a1fa70716e8f92ddbfb0154887ddea33&uuid=&state=PEtFfuTeVD4jaxywoSUvtNlVVIL6S3yQ0eL-KRksnRFetzHgl8sU5u5XKwtZDO6p&data=UlNrNmk5WktYejR0eWJFYk1LdmtxdmpjU2hKUWJQR0Jtc1RQVFdKaVY2dE5Ib191U0g2ZGFnZlZBLV9nUkFoUDFyc1lqbE9VbG43ZWo3R1dhSDRPN1g2c3Z5VkVHcUZ3&b64e=2&sign=36f155375e2d657c2ecd025726473254&keyno=0&cst=AiuY0DBWFJ5fN_r-AEszk_kP3VJBH6C5WHDdMlzN43bpF7nv6g7mAjZTN-xhkRE1-6_Q9WaUbEzg1IyCFck78vJBh29eHf0unTQv7gdmzIk4AjvX2ZqZhte-yv8YIRyFpqY8K6-TqPbB1nX7V2yPLUccbLVWTQccOhRk8ya38VEmMIVFspmccfsWoh7kSOS4dxbV9BW_JexQmfce_rXtZLm1fWGz9K24R4hHFhkjZOs&ref=orjY4mGPRjk5boDnW0uvlrrd71vZw9kpCyicf2ajz0iJr4us0iMOkWDE36gWbNVjxbw0WrYc4Q1VXBZiUJxO3_-mptEotpr6RGimGmAjJNgwk7BYF1329_YEXWPyA_nnrq3Kh9lTWGjkrMLAz8QMSboYczdSKp46VVbzEeXduiiYDxGMtt5rOl59h65KEZcvkqxq-Ho9oj6o99PRAcFsrGenyFpsxhuNyaH53PwB_ch_4IhUmdh_76PzpD26psECC7Jvs4--tAyh4NhLQ7t9o_XuWpNjrrtZiQHB4ksAu3tfDomg_kKpOQy7wp46ErzKdHGEmkj1-rEH3n8TLlM_-I32BSdLNIgptURcSZRzxsuN3d-rV40Q1ziZRPXtkkNeg8g7VmFLjMYhngik8jQQx4Zv6qu0F1nyxQcnzjngzM55A7SLf8pe0QF3jflh897IncJ7azuyFY3gmitgeCe08Kfd-VTBvZCDSC3P0Ow6nWwcVx-nbDUPnGVV7xKUj-0a&l10n=ru&cts=1459073761073&mc=3.6088840705376346
http://libbib.org/konstruirovanie-ustrojstv-na-mikrokontrollerax-_-belov-a-v/
http://libbib.org/konstruirovanie-ustrojstv-na-mikrokontrollerax-_-belov-a-v/
http://www.razym.ru/
http://yandex.ru/clck/jsredir?from=yandex.ru%3Bsearch%2F%3Bweb%3B%3B&text=&etext=1006.eGZ51c_4hIM-Ln4iBVhuUc3Hkl7jAYzARXMME6vRRjtXtRbg-vnaDvTV0XominyXamUqfj0L2EdTN0s8cShGZEh8lv1hzbzTALzivbQT0WETmQqCzrcjAEdwMvoR3mroUwf2efH9yYpzDPzmGFHKwx0ZSKBFY52LRgRUD0MQfKAqjNgPFPRwsRERH5ES8loEM3w6aSQi5PXnw8DqfonAzjfJnJsv85e3uWRUToy_oGk6mFqIpDYnqc_t-0IQUxLPE_bsQzWrGZ19WNP2GFsSXRWiFubT_Hm_Wiad83cmzaJdh_qxcVby0fB0nyz51tbB.2aa12df6ac2ad847daf61bb67d33e740a4f231c9&uuid=&state=PEtFfuTeVD4jaxywoSUvtNlVVIL6S3yQAR8Q-aFV_NRSQvvW8wdo_cHK7o2eQfQt&data=UlNrNmk5WktYejR0eWJFYk1LdmtxbEpUWmFOa2s0UGFfVjF5TEsxT3JXN1lVY1YyMVVaN3paU2pHemlLZjh0d2FSSFBFX1RrbUZQWG9UWmxORFRxU2JXSkJ1Q29IbVFmaDN2Y0tWazBvSjFodkhLWmtQaW55cmd6d3NUWEdyRENQa3VXNmhVX3hYaEVmelNHOWV5eE1ENDNVNFpLbkk2WQ&b64e=2&sign=392aa345c348947b1eff36f37ccb27e4&keyno=0&cst=AiuY0DBWFJ5fN_r-AEszk_kP3VJBH6C5WHDdMlzN43bpF7nv6g7mAjZTN-xhkRE1-6_Q9WaUbExJCPW6kSuLJ9kYb9QRIHuDM2tSYkw4A_o5-L5gx9te7R7HELND66sAH0v-Ts_2MfNTkcdBGMRB1G6TqgEzill7DnSION2UZbi_crU8e6H-GEnh2D_iBFit-paoZtemLKXCr7lofssNLI_6OG7RJIX43wSQUYckVAQ&ref=orjY4mGPRjk5boDnW0uvlrrd71vZw9kpCyicf2ajz0gukmZBkPemJs60WK5PvJXYyU_zr17UWRwZFKxgw1XJf5A4b78TCJ_fK3U_rp8PWzi0CwoT4m11jMzau320JI5vUGUQQVdn2aZQRB2gnBXErtD_ImxRl2pRUaio21LyN7eQDA-WwE2AYX-RqnjAL936OD7pXGvZMGey9dwrO7Ne9lMKfKu47PYkFBIIkgVtNaynILTJsKGr7BMlfjBtVtW8qpunseprOqQWrgPf7-fcR56mLNgUV4l25XPB2t0vsxaXWxEhJ0tEha2VMNzByT-jt9ygFyphkz38v0mGMEEqTSj1M_UKqhv2PNiWmOAiUaWbuTDlY57EAOGKyU0bhyw3cbkqigfPWBynZfDjSMTlRMERsoGvSvLnYBJd5dqxfjcSqAPIB_GyJFjt2lYHopAai03ai0DqOyUxPGwRpZeekITw5w9CJV9SAsw4HOAfWV5kNWrbg14sJVgcPnUhYalcXhfd_tPIi1rK2_o5_3kxLvVpnTIzUBXkuUZySYo_w7UgiZJnSwDOfXl-bI_hjRqJmeltCuoS7KMv3kok1OMeQJxVLo1kvhEQvFiITCT7hrZGfDGkmR2myjpZK_mYrSSbfo0z9m1qcyIjV0H2XvDZMim7APm-nDS_zb2sPMrX-VL2C3Hgkyi0vgobDYWzXxNrj8hLzTz0i5Mx2yyEA1o5b2pry8nd9ZT6xELXXLg1RfVvLa9zxmqacSVLO1mzOFlPHulscS-RmqQfSGeRJ495yxpjUgMYjL48LFpCAI1jfUxTVnREYw4RNw4C-7mjFKgaPMWgiOfnXed-pJVWx5mDNl28OVYH2QsPuQwNFU_LK9E&l10n=ru&cts=1459074216069&mc=3.7389049807985652
http://yandex.ru/clck/jsredir?from=yandex.ru%3Bsearch%2F%3Bweb%3B%3B&text=&etext=1006.eGZ51c_4hIM-Ln4iBVhuUc3Hkl7jAYzARXMME6vRRjtXtRbg-vnaDvTV0XominyXamUqfj0L2EdTN0s8cShGZEh8lv1hzbzTALzivbQT0WETmQqCzrcjAEdwMvoR3mroUwf2efH9yYpzDPzmGFHKwx0ZSKBFY52LRgRUD0MQfKAqjNgPFPRwsRERH5ES8loEM3w6aSQi5PXnw8DqfonAzjfJnJsv85e3uWRUToy_oGk6mFqIpDYnqc_t-0IQUxLPE_bsQzWrGZ19WNP2GFsSXRWiFubT_Hm_Wiad83cmzaJdh_qxcVby0fB0nyz51tbB.2aa12df6ac2ad847daf61bb67d33e740a4f231c9&uuid=&state=PEtFfuTeVD4jaxywoSUvtNlVVIL6S3yQAR8Q-aFV_NRSQvvW8wdo_cHK7o2eQfQt&data=UlNrNmk5WktYejR0eWJFYk1LdmtxbEpUWmFOa2s0UGFfVjF5TEsxT3JXN1lVY1YyMVVaN3paU2pHemlLZjh0d2FSSFBFX1RrbUZQWG9UWmxORFRxU2JXSkJ1Q29IbVFmaDN2Y0tWazBvSjFodkhLWmtQaW55cmd6d3NUWEdyRENQa3VXNmhVX3hYaEVmelNHOWV5eE1ENDNVNFpLbkk2WQ&b64e=2&sign=392aa345c348947b1eff36f37ccb27e4&keyno=0&cst=AiuY0DBWFJ5fN_r-AEszk_kP3VJBH6C5WHDdMlzN43bpF7nv6g7mAjZTN-xhkRE1-6_Q9WaUbExJCPW6kSuLJ9kYb9QRIHuDM2tSYkw4A_o5-L5gx9te7R7HELND66sAH0v-Ts_2MfNTkcdBGMRB1G6TqgEzill7DnSION2UZbi_crU8e6H-GEnh2D_iBFit-paoZtemLKXCr7lofssNLI_6OG7RJIX43wSQUYckVAQ&ref=orjY4mGPRjk5boDnW0uvlrrd71vZw9kpCyicf2ajz0gukmZBkPemJs60WK5PvJXYyU_zr17UWRwZFKxgw1XJf5A4b78TCJ_fK3U_rp8PWzi0CwoT4m11jMzau320JI5vUGUQQVdn2aZQRB2gnBXErtD_ImxRl2pRUaio21LyN7eQDA-WwE2AYX-RqnjAL936OD7pXGvZMGey9dwrO7Ne9lMKfKu47PYkFBIIkgVtNaynILTJsKGr7BMlfjBtVtW8qpunseprOqQWrgPf7-fcR56mLNgUV4l25XPB2t0vsxaXWxEhJ0tEha2VMNzByT-jt9ygFyphkz38v0mGMEEqTSj1M_UKqhv2PNiWmOAiUaWbuTDlY57EAOGKyU0bhyw3cbkqigfPWBynZfDjSMTlRMERsoGvSvLnYBJd5dqxfjcSqAPIB_GyJFjt2lYHopAai03ai0DqOyUxPGwRpZeekITw5w9CJV9SAsw4HOAfWV5kNWrbg14sJVgcPnUhYalcXhfd_tPIi1rK2_o5_3kxLvVpnTIzUBXkuUZySYo_w7UgiZJnSwDOfXl-bI_hjRqJmeltCuoS7KMv3kok1OMeQJxVLo1kvhEQvFiITCT7hrZGfDGkmR2myjpZK_mYrSSbfo0z9m1qcyIjV0H2XvDZMim7APm-nDS_zb2sPMrX-VL2C3Hgkyi0vgobDYWzXxNrj8hLzTz0i5Mx2yyEA1o5b2pry8nd9ZT6xELXXLg1RfVvLa9zxmqacSVLO1mzOFlPHulscS-RmqQfSGeRJ495yxpjUgMYjL48LFpCAI1jfUxTVnREYw4RNw4C-7mjFKgaPMWgiOfnXed-pJVWx5mDNl28OVYH2QsPuQwNFU_LK9E&l10n=ru&cts=1459074216069&mc=3.7389049807985652
http://yandex.ru/clck/jsredir?from=yandex.ru%3Bsearch%2F%3Bweb%3B%3B&text=&etext=1006.couYdpFrlj3C5ccWPlTT53x3JOi6jMCzYrY7MJIxIysyBk0gN9DqBYmjyyES0iDLxq2wersxsW0ypdrkK-tUjCSarzKde67e0rB_Pwol_VXys-JY7TkEA9xiJDAFCS9k-YSBm8uabPLSBKxb7yfC3mrO30bLWHBAlAjGY21N5bs.08121b48b5a4bc634e71aff60374a2758ff82630&uuid=&state=PEtFfuTeVD4jaxywoSUvtNlVVIL6S3yQb4iND2fUWLGvv-j8lMFOwWQCPV_EQqt8&data=UlNrNmk5WktYejR0eWJFYk1LdmtxcmdlOFVpdk5sVnlDSTRMbmhTZ1liQ1Z5LW1CSUJRaEFsc1lCYnlDcHhaU3RETDFhVGVwZ0RWbFZjN3U1QzUxaW5QRTZtZmVTMmdt&b64e=2&sign=ba16dcc57f4f37e7b246010c45700543&keyno=0&cst=AiuY0DBWFJ5fN_r-AEszk_kP3VJBH6C5WHDdMlzN43bpF7nv6g7mAjZTN-xhkRE1-6_Q9WaUbEzg1IyCFck78vJBh29eHf0unTQv7gdmzIk4AjvX2ZqZhte-yv8YIRyFpqY8K6-TqPbB1nX7V2yPLUccbLVWTQcc96N3CCQdAFt4JfIdZSrksAAbhZWzdP0R-vcThBN01J5Q3ptBT7zZLYXPDcsDvPxnVbxyYoQ-02U&ref=orjY4mGPRjk5boDnW0uvlrrd71vZw9kpCyicf2ajz0jyQfEJFSDgdpOA-kHiuPcEP-wp92MPr93DU2ZtubK_288Ha8apkww_J496ad-N6EGdBum_ke1ZWmNtNatGFX_BfjCD5_BtepiaBiyZh_b6zUzxxgc-ElwmqO04qqG7D3fchM-LIy6kg7_vote3J1pAfNq1P_hJx0jN-10YqWxpQ68yQGmXJTwRPVw8UBg-HB0w4CPT3O4F6jOBsPRI7KlDqxEJT8e6h1cbjZ44nRQyoFe8mbgKdunXDYCkExUxfkbt89C3nWvax4F1AIocs9Mhn8xv4k7uSrhw_FyNcMcndbE-Eu-e-5NBMAbtafg9Hd7JIY6WhyBPS5YI67PLXRYG2px9ERTZlcr64g337Vgdj40rwJWK_1NyAj2bzLN63n1KVSmBKEJck_rTUu-DE7j8&l10n=ru&cts=1459074506409&mc=3.56725346085762
http://www.twirpx.com/file/6037/

[lepedyeHp UCIONB3yEMOTO MPOrPAMMHOTO obecnieueHus npeacTasieH B Tadmuue 10.
Tabnuma 10 — Iepeyers mporpaMMHOTO 00eCIIeYCHHUS

Ne i/ HaumenoBanue

He npenycmotpeno

8.2.IlepeyeHb MH(POPMALMOHHO-CIIPABOYHBIX CHCTEM
[lepedenp uCTIONB3yeMbIX HHPOPMAIIMOHHO-CIIPABOYHBIX CUCTEM IpezcTaBieH B Tabmume 11.
Tabmuna 11 — Ilepeuenr nHGOPMAIIOHHO-CIIPABOYHBIX CUCTEM

Ne o/t HaumenoBanue

He npexycmoTtpeno

9.MaTepuajibHO-TEXHHYECKas 0a3a
CocraB MaTepuanbHO-TEXHUYECKON 0a3bl MpejacTaBieH B Tadnuie 12.

Tabnuma 12 — CoctaB MaTepuaibHO-TEXHUUECKOU Oa3bl

. Howmep
HanmeHnoBanue cocTaBHOM YacT MaTepuaibHO-
Ne i/t . ayIUTOPHUH
TEXHUYECKOHN 0a3bl

1 JlexumoHHAas ayIUTOPHUS

2 Crnenmanu3upoBaHHas J1adopaTopus “DIEKTPOHUKH a.12-08
MHKPOIIPOIIECCOPHON TEXHUKHU

3 JlucrieHbIi Kiace a.13-03a

10.OneHo4YHbIE CpeACTBA JIsl IPOBEICHNUS MMPOMEKYTOYHOI aTTeCTAIUU

oﬁyqamumxca o AMCIUIIJIMHE
10.1.CocTaB (hoHIa OLIEHOYHBIX CPEJICTB MpUBeEaeH B TabuIe 13
Tabmuia 13 - CoctaB (oHIa OLIEHOYHBIX CPEJACTB JIJIS IPOMEKYTOYHOM aTTECTAIIMH

Bun npomexyTouHoii arTecTanuu [IprumMepHbIil nepedeHb OIEHOYHBIX
CpEICTB

DKk3aMeH Crmmcok BOITPOCOB K DK3aMCHY,

3K3aMeHaHI/IOHHLIe OUIETHI

10.2.B xayecTtBe KpHUTEpUEB OIEHKUA YpPOBHSA CHOPMHUPOBAHHOCTH (OCBOCHHS) KOMIETEHLIUN
00yJaroImuMuUCs MPUMEHSETCS S-OaibHasi MIKaJla OLEHKH CPOPMUPOBAHHOCTH KOMIICTCHIIUH,
KOTOpasi puBefcHa B Tabnuie 14. B TeueHne cemectpa MOXKET UCIob30BaThes 100-0amipHast
[IKanaa MOJIYTbHO-PEHTHHIOBOW CHUCTEMBl YHHBEPCHUTETA, IPaBHJIa HCIOJB30BAaHUS KOTOPOIA,
YCTaHOBJICHBI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOpMaTUBHBIM akToM ['YAIL.

Tabnuna 14 —Kpurepuu onieHKH YpoBHSI CHOPMHPOBAHHOCTH KOMITETEHIIUI

Or11eHKa KOMITETEHITNN

XapakreprcTrka c¢(hOpMHUPOBAHHBIX KOMITETEHIIMIA
5-0amubHad 1mkana

— oOydaronuiics TiyOOKO M BCECTOPOHHE YCBOMJI IPOTPaMMHBIH

Marepuali;
«OTIIMYHO» — YBEPCHHO, JIOTUYHO, TOCIICAOBATCIBHO U TPAMOTHO €I0 U3J1aracrt;
(Ga4YTCHO» — OIIMpasACb Ha 3HAHUA OCHOBHOM M JIONOJHUTEILHOM JIMTCPATYPHI,

TCCHO MIPpUBA3BIBACT YCBOCHHBIC HAay4YHBIC ITOJIOKCHUA C

HpaKTquCKOﬁ ACATCIIBHOCTBIO HAIIPABJICHUS
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Or1eHKa KOMIIETEHITII

5-0aympHas mkana

XapaxrepucTuka cpopMHUPOBAHHBIX KOMITETEHIUHA

— yMeno 000CHOBBIBAET M ApTYMEHTHPYET BBIJBUTAEMBIC M HJIEH;
— JIeJIaeT BBIBOIBI U 000OIIEHHMS;
— cBOOOJIHO BJIaJICET CHCTEMOM CIIeIUaTN3UPOBAHHBIX TIOHATHH.

«XOpPOoLIO»
(Ga4YTCHO»

— oOyyarouuiicss TBepJ0 yCBOWJ IIPOrpaMMHBIN MaTepuas, rpaMOTHO
U 10 CYWECTBY H3JIaraeT €ro, ONUpasCh Ha 3HAHUS OCHOBHOMU
JUTEPATYpPbL;

— HE JIOMYCKaeT CYIIECTBEHHbIX HETOUHOCTEH;

— YBSI3BIBAET YCBOECHHBIE 3HAHUs C IPAKTUYECKOW JEATEIbHOCTHIO
HaIlpaBJICHUS;

— apTyMEHTUPYET Hay4YHbIE MTOJI0KEHNUS,
— JIeJIaeT BBIBOJIBI M1 00OOIICHHUS;
— BIIQJICET CUCTEMOU CTICIIMATM3UPOBAHHBIX TTOHSITHH.

«yIOBJIETBOPUTEITHHO
<«GaYTEHO»

— o0yyarouuiicss ycBOMJI TOJIbKO OCHOBHOM MPOTpaMMHBIN MaTepuail,
[0 CYIIECTBY M3JIaraeT €ro, ONUPasch Ha 3HAHMSA TOJIBKO OCHOBHOM
JUTEPATYPBHI;

— JIOIyCKaeT HECYIIECTBEHHbIE OIIMOKH 1 HETOUHOCTH;

— UCIIBITBIBACT 3aTPYAHCHUSA B HNPAKTHYCCKOM IMNPHUMCHCHHU 3HAaHUU
HaITpaBJICHUA,

— cnabo apryMeHTHPYET Hay9HBIC MOJIOKEHHS,
— 3aTpyaHseTcs B GOPMYITMPOBAaHUHN BBIBOJIOB M 000O0IICHUH;
— YaCTHYHO BJIaJIEeT CUCTEMOW CIEIHaTN3UPOBAHHBIX MTOHITHH.

«HCYIOBJICTBOPUTCIILH
o»

«HEC 3a4YTCHO»

— oOyyarouuiicss He YCBOWJI 3HAUWUTEIbHOW YacTH MpPOTPaMMHOIO
MaTepuana;

— JOITyCKaecT CYHICCTBCHHBIC OIINOKHU nu HETOYHOCTH IIpu
PaCCMOTPCHUN HpO6J'ICM B KOHKpPCTHOM HaAITPaBJICHUU

— WCIIBITHIBACT TPYTHOCTH B MPAKTHYECKOM IPUMEHEHUH 3HAHUI;
— HE MOYKET apryMEHTHPOBATh HAYYHBIC ITOJIOKCHHSI,
— He (GopMYIHpPYET BBIBOJIOB M 000OIICHUH.

10.3. TunoBble KOHTPOJIbHBIE 32TAHNSI HJIH HHbIE MATEPHAJIBI
Bomnpocs! (3amaun) st sx3ameHa (tabauma 15)

Tabnuma 15 — Borpocs! (3amaun) s SK3aMeHa

11

Kon
Ne n/n [lepedyenb BonpocoB (3a1a4) Ist SK3aMeHa
WHANKATOpa
1 CrpykrypHas cxema MII cucremsl 1 Ha3HaueHue ee anemeHToB. | [1K-1.3.1
2 Bnyrpennssa crpykrypa MII u Ha3HayeHUE €€ DIIEMEHTOB. IIK-1.V.1
3 [Mopsimox padoter MII: cTaguu BEIOOPKH/BBITIOHEHUSI. [IK-1.B.1
Crnioco0sr1 anpecanuu MIT.
4 DHeproHe3aBUCUMast aMsTh, CIOCOOBI peaTn3alyu.
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5 @OJIDUI I3V cnocob nporpaMMHUpPOBaHUs, CXeMa
(opranuzamms) OJIDII T13Y.

6 Duepro3asucumas namsatb O3V, ee BUAbI U CXEMBbI STUEEK.

7 Craruueckue u nunamudeckue O3V, marpuna O3Y.

8 Buner O3V ucnonssyemsie B MII cucremax.

9 Komaner 00paboTKH JaHHBIX: TIEPECHUIKH/3arpy3Ku JaHHBIX,
apuMeTHUeCKue | JOTUICCKHE KOMAH/IBI.

10 ®opmar komana. Komanasl nepexoaa ,ux Bubl. KoManapl
BBI30BA TIOITPOTPAMM, MX BUJIBL.

11 Crex MuKpoIpolieccopa, KoMmaHabl paboT CO CTEKOM.

12 Nurepdeiic ¢ O3V u [13Y: npumep cXeMHOTO penieHus .

13 Opranu3anys BBO1a/BBIBOIA.

14 [MapamtensHblil HHTEPDEHC.

15 OcuHoBHbIe cBeneHna o0 MK kak cucteMbl Ha  OJHOM
KpucTaJuic.

16 CrpykTypa u mapameTpsl MUKpokoHTposuiepa MK AT89C2051.

17 OneMeHTH cTpykTypHOU cxeMbl MK AT89C2051, mapameTpsl.

18 [TocnenoBaTenbHbI 0OMeH nqanHbIME: mHHA 1°C, ee MIPOTOKOJI,
CXEMHOE pelIeHHE.

19 CxeMmpbl yrpaBJIeHUS] JUHAMUYECKOW MHANKAIIMEH Ha
CBETO/IMO/IAX.

20 Cxema ympaBlieHUs KUAKOKPUCTATUIMYECKIM MoxysieM MT-
10T7-7.

21 Cxema ymnpaBlieHHUs UCTIOJIHUTEIBHBIM YCTPOHUCTBOM Ha OCHOBE
CUMUCTODA.

22 Hudpo-ananoroBoro npeodpa3zoBaTeiI U CUCTEMBbI BBOJIA
AHAJIOTOBBIX JJAHHBIX.

23 ApxurexTypa. Cucrema komana. Matepdeiic
MUKpOKOHTpoiepa PIC 16C84.

24 Xapakrepuctuka MK Ha npumepe MK PIC 18F458, PIC

16C84.
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Bormpockr! (3amaun) muis 3aueta / mudGepeHIMpoBaHHOTO 3a4eTa IpeCTaBICHbI B Tabiuie 16
Tabmuma 16 — Bonpocs! (3agaun) mis 3adera / qudd. 3auera

Kon
Ne /i [Tepeuens BompocoB (3amayu) st 3aueta / nudd. 3auera
AHAUKATOpA

Y4eOHBIM MJIAHOM HE IIPETYCMOTPEHO

Tembl w 3amaHue A1 BBINOJIHEHHS KypCOBOW pabOTHI / BBIMOJHEHHS KypCOBOTO MPOEKTa
npeJcTaBieHbl B Tabauie 17

Tabmuma 17 — [lpumepHbIil mepeueHb TeM Ui BBINOJHEHHS KypcOBOM paOOThl / BBINOJHEHUS
KypCOBOTO IIPOEKTa

No 1/ [IpumepHbIil mepedeHb TeM /IS BBIOJIHEHNS KypCOBOM paOOThI / BHIIIOJIHEHUS
° /I
KypCOBOTO IIPOEKTa

Y4eOHBIM MJIaHOM HE IIPETYCMOTPEHO

BOHpOCI)I JJISA HpOBe}ICHI/ISI HpOMeX(YTOqHOﬁ arrecrannuu HpI/I TeCTI/IPOBaHI/II/I Hpe}ICTaBHeHLI B
Tabymme 18.

Tabnuma 18 — [IpumepHbIii TepedeHb BOMPOCOB I TECTOB

Kon

Ne i/mm [IpumepHBIil nepeyeHb BOMPOCOB [JIsl TECTOB
MHAMKATOpa

He npenycMmotpeno

[TepeyeHs TeM KOHTPOJILHBIX Pa0OT MO JUCIMILIAHE 00ydJaronuXxcs 3a09HOM (POpPMBI 00YICHHS,
MpeAcTaBieHb! B Ta0mwuie 19.

Tabnuna 19 — [lpuMepHbIii nepeyeHb KOHTPOJIBHBIX U MPAKTUYECKUX 3a1a4 / 3alaHui

Ne n/m [IpumepHbIil mepedyeHb KOHTPOJIbHBIX U MPAKTUYECKUX 3a1a4 / 3aJaHHi

He npenycmoTtpeno

10.4.Metoauueckue MaTepuanbl, OMPEACNSIoNde MPOLEaypbl OLIEHUBAHUA WHIUKATOPOB,
XapaKTepU3yIOMMUX dTambl (OPMUPOBAHUS KOMIIETEHIIMH, COJAEPKATCi B  JIOKAJTBHBIX
HopMmaTuBHBIX akTax ['Y All, pernmameHTUpYIOMHUX MOPSIIOK U MPOLEAYPY MPOBEACHUS TEKYILETO
KOHTPOJISl YCIIEBAEMOCTH U POMEXKYTOUHOM arTectanuu odoydaromuxcs ['Y AIL

11.MeToauyeckue yKazaHus AJs 00y4arOIUXCs M0 OCBOCHUIO IHCIIUIIMHBI

11.1. MeTtoauyecKkue yKa3aHus JAJsl 00y4aIOLIUXCH M0 OCBOEHUIO JEKIIMOHHOI0 MaTepuaJjia

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOTO MaTrepuajna — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyooKoe W sICHOE M3JIOKeHHe ydeOHOoro marepuana. Ha3zHaueHue COBpPEMEHHOM JEKIMU B




paMKax IUCIHMIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMALKIO TIO T€ME, a B OCBOCHHH
(GyHIaMEHTAIBHBIX TPOOJIEeM JAWUCHUIUIMHBI, METOJOB HAyYHOTO TIO3HAHUS, HOBEHIIUX
JIOCTIKEHUH HaydHO# MbIcau. B yueOHOM mporiecce JeKIHs BBIMOJHAET METOI0JIOTHYECKYIO,
OpraHu3alMoHHYI0 U HH(pOpManoHHYI0 QyHKIHMH. JIEKIHMs pacKpbIBaeT MOHATHUIHBIN anmapat
KOHKpETHOW oOnacTu 3HaHMsI, €€ IpoOJieMbl, JaeT LIEJIbHOE IPEACTaBICHUE O AUCLUIUIMHE,
MTOKa3bIBAaET B3aUMOCBS3b C APYTUMU JUCLUILIMHAMH.

[Inanupyemble pe3ysbTaThl IPU OCBOCHUU O00YYarOIIMMCS JIEKLIMOHHOTO MaTepuara:

— TOJy4eHHE COBPEMEHHBIX, LIEJIOCTHBIX, B3AUMOCBSI3aHHBIX 3HAHUH, YPOBEHb KOTOPBIX
OIPEAEIISETCA LEJIEBOM YCTAHOBKOM K KaXKJI0W KOHKPETHOM TEME;

— TOJy4eHHE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEMNO/IaBaTENEM;

— pa3BuTHE MpO(ecCHOHATBHO—JENOBbIX  KAauecTB, JIIOOBU K MpeAMETy U
CaMOCTOSITEIBHOTO TBOPYECKOTO MBIIIIJICHHUSI.

— TOsIBJIEHUE HEOOXOAMMOI0 HHTEpeca, HEOOXOAMMOTO JJIsl CAMOCTOSITEIbHOM paboThI;

— TOJy4eHHE 3HAaHUH O COBPEMEHHOM YPOBHE pa3BUTHS HAyKM M TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHS HA Oyrkaiiime roJsl;

— HaydyuTcs MeToAuuYecKu oOpalaThiBaThb Marepuai (BBIAENATH TJIABHBIE MBICIH U
MOJIOKEHUSI, TMPUXOAUTh K KOHKPETHBIM BBIBOJAM, IMOBTOPATh HUX B  Pa3jIMuYHBIX
(bopMyITUpOBKax);

— TOJy4eHHe TOYHOTO MOHUMAaHHUS BCEX HEOOXOIMMBIX TEPMUHOB U MOHSATHI.

JIeKIMOHHBIA MaTepuall MOXKET CONPOBOXKAATHCA JEMOHCTpPAIIMEN CIIAWAOB H
WCIIOJIb30BAHMEM DPAa3/IaTOYHOTO0 Marepuaja MpU TMPOBEACHUU KOPOTKUX JUCKyccUd 00
O0COOEHHOCTSIX MPUMEHEHHSI OTAETbHBIX TEMATHK 10 TUCIUIUIMHE.

11.2.MeToauyeckne yKazaHus JJsi 00yYAIOUIUXCS 1O MPOXOKIEHHUIO JJa00paTOPHBIX padoT

B xonme BbimonHeHus 1abOpaTOpHBIX paboTa OOydYaIOUIUHCS MOJDKEH YIIyOUTh H
3aKpeNuTh 3HAHUS, MPAKTUYECKHE HAaBBIKM, OBJAJIETh COBPEMEHHOM METOJIMKON M TEXHUKON
OKCIEPUMEHTa B COOTBETCTBUHM C KBaJU(PUKAIUOHHONW XapaKTEPUCTHKON 00ydaromerocs.
Brinosinenue nabopaTopHbIX pabOT COCTOUT M3 IKCHEPUMEHTATbHO-MIPAKTUYECKON, pacyeTHO-
AQHAJIMTUYECKOM YacTel U KOHTPOJIbHBIX MEPOTIPUSATHI.

Boinmonnenue n1abopaTtopHeIX paboT 0O0ydaromUMCS SIBISIETCS HEOTHEMIIEMOM YacThIO
W3YYEHUS [AUCUUIUIMHBL, OMpeaenseMoil y4eOHbIM IIJJAHOM U OTHOCHTCA K CpPEICTBaM,
o0ecrevynBaroINM PElIeHre CICIYIONUX OCHOBHBIX 3a/1a4 Y 00y4Yaroerocs:

— mnpuoOpeTeHHe HaBBIKOB HCCIEAOBAHMUS MPOIECCOB, SBIEHUI U OOBEKTOB,
M3y4aeMbIX B paMKax JaHHOW TUCIUILINHBL,

— 3aKperuvieHue, Pa3BUTHE M JleTalu3alus TEOPETUYECKHX 3HAHUU, MOJy4YECHHBIX Ha
JIEKLHSIX;

— TOoNy4eHHe HOBOM MH(OPMAIINH M0 U3y4aeMOU TUCITUILINHE;

— TmnpuoOpeTeHHe  HaBBIKOB  CAMOCTOSITENbHOM  paboTel ¢ 1abopaToOpHBIM
o0opynoBaHHuEeM U PUOOPAMH.

3aganue u TpedOBaHNUs K NPOBEAECHHUIO J1a00PATOPHBIX PaboT
CrynenTsl pa3buBarOTCs Ha MNOATPYNmbI, Mo 3-4 uyenoBeka. llepex mpoBeneHHEM

J'Ia60paT0pH0fI pa6OTBI 06y"-IaIOH_[CMCH CJICAYCT BHUMATCIIBHO O3HAKOMHUTHCA C MCTOANYCCKUMU
YKa3aHUAMHU 110 €€ BBbIIIOJHCHHIO. B cooTBeTcTBUM C 3aJaHUEM o6yqa10mﬂec;1 JOJIXKHBI
IIOATOTOBUTH HCO6XOI[I/IMBIC JAaHHBIC, TOJYYUTH OT MPCIoAaBaTciisl JOIMYCK K BBIIIOJIHCHUIO
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nabopatopHoil pabOThI, BHITIOJHUTH YKAa3aHHYIO TOCIEIOBATEIBHOCTh JCHCTBUHM, MOIYYHUTH
TpeOyemble pe3yabTaThl, 0()OPMHUTD U 3AIUTUTH OTYET MO JabopaTopHOi paboTe.

CtpykTypa u popma oT4eTa 0 J1a6opaTOpPHOIi padoTe

Otuer o JsabopaTopHOW paboTe JOJDKEH BKIOYATh B CE0S: THTYIBHBIH JIUCT,
(GOpMYITUPOBKY 3aJlaHUsl, TEOPETUUYCCKHE TIOJOXKEHHS, HWCIOJIb3YeMble TIPU BBIMOJTHCHUN
nabopaTopHO# pabOTHI, ONMCAHUE MPOIECCa BIMOJIHEHHS Ja00paTOpHOI paboThI, MOTyYeHHBIC
PE3YyIbTAaThl 1 BBIBOABI.

TpeGoBanuss k odopMmiaeHnio otTdera o JadopatopHoii paborello xkaxmon
nabopaTopHoil paboTe BBIMOJHAETCS OTHENbHBIM OT4eT. THUTynbHBIA JHCT OdopMiseTcs B
COOTBETCTBMHU C MIabioHOM (0OpasioM) mpuBeneHHbIM Ha caidte ['YAIT (www.guap.ru) B
pasnene «CekTop HOPMAaTHBHOW JOKYMEHTalUW». TEKCTOBblE W TpadHUuecKue MaTepualbl
opopmisitoTcst B cooTBeTcTBUU ¢ AelicTByromnMu ['OCTamu u TpeGoBaHUSAMU, IPUBEICH HBIMU
Ha caiire ['VAII (wWww.guap.ru) B paszaene «CeKTop HOpMATUBHON TOKYMEHTAITUI.

11.3.MeToauyeckne yKa3aHusi IJIsi OOyHAIOIIMXCH MO MPOXOXKICHHIO CAMOCTOSITEIHLHOM
padoThI

B xo/e BBITIOJIHEHHS CaMOCTOSTEIBLHON pabOTHI, 00YUAIONTUHCS BBIMOJHIET padoTy MO
3aJJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJICTBE MPETOaBareisi, HO 0e3 ero HemocpeICTBEHHOTO
YUYaCTHSL.

Jnst oOydaroruxcst o 3a04yHOiM (opme OOydeHHs, CaMOCTOSITeNbHAas paboTa MOMKET
BKJIIOYATh B c€0s1 KOHTPOJBbHYIO PaboTy.

B mporiecce BBHITIONHEHUS CaMOCTOSATENLHOW paboThI, y oOydwaromierocs: (GhopMupyercs
1esIecoo0pa3Hoe TIaHUPOBaHUE pabovero BpeMeHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHHS
Y HABBIKM B YCBOCHHHM M CHCTEMAaTH3allMM NPUOOpETacMbIX 3HAHWH, 00ECIIeYMBAET BBICOKUI
YPOBEHb YCIEBACMOCTH B TMEPUOJ OOYYCHHS, IOMOTAeT IOJyYHTh HABBIKA ITOBBIIICHUS
po(heCcCHOHATLHOTO YPOBHHI.

MeroauyecKUMH ~ MaTepualiaMd,  HANpaBISIONIMMUA  CaMOCTOSITENIbHYIO — paboTy
00y4aroIuXcs ABISIOTCS:

—  y4eOHO-METOJANYECCKUN MaTepHall 10 TUCIUILTUHE;

— METOJIMYECKUE YKa3aHUs MO BBITIOJIHEHUIO KOHTPOJIBHBIX pa0OT (JUIsi 00ydaromuxcst
10 3a04HOM (hopme 0OyueHus).

11.4.Metoauyeckue ykKa3aHusi JJisi O0Oy4alOIIUXCH IO MPOXOKIEHUIO MPOMEKYTOUHOM
aTTecTaluu

[IpomexxyrouHas  arTectanus  OOydYalOIIUXCS ~ MpEAyCMAaTpUBaeT  OIICHHBAHHE
MIPOMEKXYTOYHBIX U OKOHUYATENBHBIX PE3YIbTaTOB OOyUYEHHS MO TUCIUIUIMHE B (popMe dK3aMeHa
W 3aBeplIaeTcs AaTTeCTAllMOHHOW OLIEHKOH «OTIUYHOY», «XOPOIIO», «YIOBIETBOPUTEIHHOY,
«HEYIOBIETBOPUTEIHHOY.

Cucrema OIIGHOK MPHU TMPOBEICHUU TMPOMEKYTOYHOW AaTTECTAIMU OCYIIECTBISETCS B
COOTBEeTCTBUU ¢ TpeboBanusMu [lonoxennit «O TekylmeM KOHTpOJE YCINEBAEMOCTH U
MPOMEXYTOUYHON arrecTanmu cTyAeHToB ['YAII, oOy4aromuxcs 1O MPOrpaMMBI  BBICIIETO
obpazoBanus» U «O MOAYIbHO-PEUTHHIOBOM CHCTEME OIICHKH KadecTBa y4eOHOW paboTh
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CTYJICHTOB

T'YAID».
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JIuct BHECEHUS! UBMEHEHHI B pabouylo MporpaMMy JTUCLHUTLIIUHBI

Jlata BHeceHus
U3MEHEHUH U
JIOITOJTHCHUH.

IToamucey BHecHIEro
H3MEHCHHUS

CozaepxaHre U3MEHEHUM U TOTIOTHEHUMA

Hata u Ne

MPOTOKOIA
3aceAaHus
Kadenpol

Iloamuce
3aB.
Kadeapoi
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