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AHHOTaAUA

JucuumiuHa «MuKponpoleccopHas TEXHUKAa B MPUOOpax, CUCTEMax M KOMIUIEKCAX»
BXOJMT B 00pa30BaTENIbHYIO MMPOTPAMMy BBICHIETO 00pa30BaHMs — MPOrpaMMy OakaliaBpHuara Io
HampaBJiIeHUI0 MOAroToBKH/ cnenuanbHOCTH 24.03.02 «CucTembl ynpaBlIeHHs IBUKCHHUEM WU
HaBuranus» HampaBieHHOCTH «IIpubopsl M cuCTEMbl OpHUEHTALMM, CTAOMIM3aluud U
HaBurauu». Jlucuuiumza peanusyercs kapeapoit «Nel3».

JucuuiuiiHa HaneneHa Ha (JOpMHUPOBAHKE Y BBITYCKHHUKA CICIYIOIINX KOMIIETCHIUH

IIK-1 «CriocobeH pa3pabaTbIBaTh OT/IEIBHBIC JETAIN U Y3JIbI ISl IPHOOPOB OpPUEHTALINH,
HABUTAIMK U CTAOUJIN3ALIMY JIETATENIbHBIX alllIapaTOB PAKETHO-KOCMUYECKONW TEXHUKI.

CopepxaHue AUCUUILIMHBI OXBAaThIBAE€T KPYr BOINPOCOB, CBSI3aHHBIX ¢ (OPMHUPOBAHUEM
3HAHMM B 0OJACTHM TEOPUU MPOEKTUPOBAHMS CHEIHATM3UPOBAHHBIX LUPPOBBIX M LUPO-
AQHAJIOTOBBIX BBIYUCIUTENBHBIX YCTPOICTB MPUOOPHBIX KOMILJIEKCOB HAa OCHOBE KOMILJIEKTOB
IUQGPOBBIX  HMHTETPAITBHBIX CXEM  pa3JMYHOTO YpPOBHS HMHTETpAllid W BCTPOCHHBIX
MHUKpONPOIeCCOPOB U MUKpO DBM, nMoAroToBka BeIMMYCKHUKOB K PELIEHUIO TPO(HECCHOHATBHBIX
Hay4YyHO-MCCJIEI0OBATENbCKUX  3ajlad, CBSI3aHHBIX C IPOBEJECHUEM OSKCIIEPUMEHTAIbHBIX
UCCIEeIOBaHUM, (QOPMHpPOBAaHUE Y CTYACHTOB COBPEMEHHOTO HAyYHOTO MHPOBO33pEHUS,
pa3BUTHE TBOPUYECKOTO €CTECTBEHHOHAYYHOTO MBIIUICHUS, O3HAKOMIIEHHE C METOA0JOrHeH
MIPOEKTUPOBAHMS COBPEMEHHBIX U3MEPUTENIBHBIX CPEICTB.

[IpenogaBanue AMCHMILIMHBI TpeAycMaTpUBaeT cienyromue QopMbl OpraHu3aluu
y4eOHOTO MmpoIiecca: JeKIUU, 1abopaTopHbIe padOThI, CAMOCTOATEIbHAS padoTa 00yJaroIIerocs.

[IporpaMmoii AUCHHUIUIMHBI TPETYCMOTPEHBI CIEAYIOUIUME BUABl KOHTPOJS: TEKYIIMH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTalus B opMe IK3aMeHa.

OO6mrast TpyJ0€MKOCTh OCBOCHHS JUCIUIUIMHBI COCTaBIIsIeT 4 3a4eTHBIX enuHUIbI, 144
qaca.

S3bIK 00yUYeHUS 110 AUCITUTUTMHE KPYCCKUN».



1. TlepeueHb mIaHUPYEMBIX PE3yIbTATOB 0OYUEHUS MO IUCLIUILIUHE
1.1. [enu npenoaaBaHust JUCHUIUIHHBI

Henbto muctuiuivHbl « MukpomnpoueccopHas TeXHMKa B IpuOoOpax, CHUCTEMax U
KOMIUIEKCaX» SBIISCTCS (OPMHUPOBAHUE Y CTYIEHTOB KOMIUIEKCA HEOOXOJMMBIX 3HAHUH WU
YMEHHH B 00J1aCTH COBPEMEHHON MUKPONPOIIECCOPHON TEXHUKHU U €€ IPUMEHEHUS B IPUOOPAX,
CUCTEMAaX M KOMILIEKCaX.

1.2. JucuumuimHa BXOAMT B  COCTaB  4acTH, (OPMHUPYEMOW  y4aCTHUKAMHU
00pa3oBaTeNbHBIX OTHOIICHUH, 00pa30BaTENbHON MPOrpaMMBbl BBICHIETO 00pa3oBaHUs (1aee —
OII BO).

1.3. TlepedeHb MIaHUPYEMBIX PE3YIBTATOB OOYUCHHUS 110 AUCIHUIUINHE, COOTHECCHHBIX C
IUIaHUpyeMbIMU pe3ynbTratamu ocBoenus OIT BO.

B pesynbraTe u3ydeHUs AUCUUIUIMHBI OOY4aIOUIUICS JOJDKEH 00ManaTh CIEAYIOUIMMU
KOMIETEHIMSAMH WIIM UX YacTsMU. KoMIeTeHIIMH M WHAWKATOPBI UX JTOCTHKECHUS TPUBEICHBI B
Tabmuue 1.

Tabnuna 1 — [lepeueHb KOMIETEHIMN U UHAUKATOPOB UX JIOCTHXKEHUS

Kareropwus (rpymma) Konu Ko n HauMeHoBaHME UHIUKATOPA TOCTHKEHUS
HanMEHOBaHHE
KOMIIETEHIINHA KOMIIETEHIINHT
KOMIIETEHIIN N
[1K-1.3.1 3HaTH OCHOBBI IPOEKTUPOBAHUS U
TIK-1 Criocoben P p
pacdeTa 3JIEMEHTOB U Y3JI0B IPHUOOPOB M CHCTEM
pa3zpabaThiBaTh

OpHCHTAIINH, HABUTAIIMH U CTA0OWUTU3AINH
OTAEIbHBIE IETATH U
S1b1 71713 IPHGOPOB JIeTaTENBHBIX alapaToB
y [1K-1.VY.1 ymeTp BBITIOTHATH HEOOXOIUMBIC
OpHCHTAIIVH,

[MpodeccronansHbIC pacueThl, CBsI3aHHBIE C TIPOCKTUPOBAHUEM
HaBUTALUH H

KOMIIETEHI[NHU AJIEMEHTOB U y3JIOB MPUOOPOB U CUCTEM

craduin3alun

OpHICHTAIINH, HABUTAIIMH U CTaOWIU3AINH
JIETATENbHBIX

JIETaTENBHBIX alapaToB
anmapaToB paKeTHO-

N [1K-1.B.1 BnageTs METOAMKAMH MPOECKTUPOBAHMS,

KOCMHUYECKOH

B TOM YHCJIC C UCIIOJIb30BAaHUEM KOMITHIOTEPHBIX
TEXHUKHA

TEXHOJIOTUN

2. Mecto mucuumiuHb B cTpykrype Ol

JlucuuminHa MoxeT 6a3upoBaTHCS Ha 3HAHUSX, paHEe MPUOOPETEHHBIX 00YJYarOIIMMHUCS
[IPU U3YYECHHUH CIIETYIOUIUX TUCLHUTLINH:

— «ONEeKTPOTEXHUKA,

— «Mudopmarukay,

— «®Dusukay,

— «CneuunanpHble 3JIEKTPUYECKUE MAIIUHbBIY,

— «ONEeKTPOHUKA».

3HaHUs, TOJYYEHHbIE NpPH HM3YyYEHUU Marepuana JaHHOW AUCIUIUIMHBI, MMEIOT Kak
CaMOCTOSITEIbHOE 3HAY€HHE, TaK U MOT'YT UCIIOJIb30BATHCA MPU U3YUEHHUH JAPYTUX JUCLMILINH:

— «TexHuueckass »SKCIUlyaTaluss W MCHBITAHUS ABHAIIMOHHBIX JJIEKTPOCHCTEM U
MUAJIOTAXKHO- HABUTALMOHHBIX KOMILJIEKCOBY,

— «HHTepdeiickl HHTETpaTbHO-MOTYIbHON aBHOHUKH,
— « CucreMsbl perucTpanu, KOHTPOJIsl U 00pabOTKHU MOJIETHOH HHPOPMALIUNY.

3. OOBeM u TPyI0EMKOCTh TUCITUTLIAHBI
Jlarnaple 00 o0meM oO0beMe MUCIUIUIMHBI, TPYJOEMKOCTH OTAETBHBIX BUIOB y4eOHOI
paboThI 1O AUCHHUIDIHHE (M paclpeeseHIe dTOM TPYA0EMKOCTH TI0 CeMeCTpaM) MPeICTaBICHBI B
TabauIe 2.




Tabnuma 2 — O0beM U TPYAOEMKOCTh JUCIUTIIHHBI

TpynoemkocTs 110
Bun yae6HO# paboThI Bcero cemMecTpaM
Neb
1 2 3
Oowan mpyooemKocmeo OUCYUNIUHDL, 4/ 144 4/ 144
3E/ (4ac)
H3 Hux uacoe npakmuueckoil n0020moeKu 34 34
AyoumopHhvle 3anamus, BCETo 4ac. 68 68
B TOM YHCJIE:
nexiuu (JI), (qac) 34 34
npakTudeckue/ceMunapckue 3anarus  (I13),
(dac)
naboparopusie padboTsl (JIP), (dac) 34 34
KypcoBol npoekT (pabota) (KII, KP), (uac)
9K3aMeH, (Jac) 36 36
Camocmosamenvhnas paboma, Bcero (4ac) 40 40
Buo npomexcymounoii ammecmayuu:. 3a4er,
mubd. 3ager, sx3ameH (3auer, Hudd. 3auq, OK3. OK3.
DK3.*%)

4. CopaeprxaHue TUCIUTITUHBI
4.1. PacmpezneneHue TPyIOEMKOCTH IUCIUIIIMHBI TIO pa3jiesiaM W BUAaM 3aHATHMN.
Pazaenbl, TeMbI TUCHUTITUHBL B UX TPYAOEMKOCTh MPUBEACHBI B TaOIHIIE 3.

Tabnuma 3 — Paznensl, TEMbI TUCIUIUIAHBI, KX TPYT0EMKOCTh

Pasnensl, TeMbl UCIUITIHHBL Jexunn | 113 (C3)) - JIP KII CPC
’ (qac) (qac) (dac) (dac) (dac)
Cemectp 7

Pazpmen 1. OGmue cBenenst

0 MHUKPOITPOI[ECCOPHBIX CHCTEMAaX
Tema 1.1. CtpykTypa MEKpoOmIpoIieccopa 12 12 16
Tema 1.2. ITaMATh MHKPOIIPOIIECCOPHON CHCTEMBI
Tema 1.3. Crucrema KoMaHa MEKPOITPOIIECCOpa
Tema 1.4. UaTepdetic Mukponporieccopa

Paznen 2. MUKpOKOHTPOJIIEPHI.
OCOOEHHOCTH CTPYKTYPHI ¥ TPUMEHEHHUS
Tema 2.1. OcHOBHBIE CBEIACHUS

0 MHKPOKOHTPOIIIEpax

Tema 2.2. CtpyKTypa U mapaMeTpbl
MukpokoHTpomiepa MK AT89C2051 12 12 16
Tema 2.3. IlocnenoBatenbHbBII 0OMEH JaHHBIMHU
Tema 2.4. IIpumepnl CXEMHBIX peLICHUI

C HCTIOJIb30BAaHNEM MHUKPOKOHTpPOJLIEpa

AT 89C2051

Tema 2.5. OcHoBHEBIe cBenenus mo PIC
MUKPOKOHTpOJIIIEpaM




Paznen 3. Pa3paborka nudpoBbIx mpudbopoB

Ha OCHOBE MUKPOKOHTpOJJIEpa

Microchip PIC18F4520

Tema 3.1. ApxuTektypa 1 QpyHKIHOHATIbHBIE
BO3MOKHOCTH MHUKPOKOHTpOJLIEpa

Tema 3.2. [IporpamMMHoO-amnmapaTHbie

CpeCTBa MPOrpaMMUPOBAHUS U OTIAIKU

Tema 3.3. [TopTel HpoBOro BBOJA-BHIBOAA.
Tema 3.4. YrpaBneHue yCTpOiCTBAMU UHIUKAIINA
Tema 3.5. IloakmoueHne ycTpoicTB

BBOJIa IUCKPETHOHN NH(POpPMALIUU

Tema 3.6. Cucrema npepbIBaHUI
MHUKpPOKOHTpOJIIEpa 10 10 8
Tema 3.7. IHTEerpupOBaHHbBIE MOAYJIH TaHMEPOB
Tema 3.8. nterpupoBanusiii Moayins AL

Tema 3.9. UnTerpupoBaHHBIA MOTYIb

reHepaTopa TaKTOBBIX UMITYJILCOB

Tema 3.10. UnTerpuposansslii Mogyns EEPROM
Tewma 3.11. UHTErprpoBaHHbBIN MOIYIb
anmapaTHOrO YMHOXKHUTEIS

Tema 3.12. UnTepdeiic 12C

Tema 3.13. Unrepdeiic SPI

Tema 3.14. UnTerpupoBaHHbII MOAYIIb CHHXPOHHOM
ACHHXPOHHOMW MOCIIeI0BaTeIbHON TIepeaadn JaHHBIX
Tema 3.15. UnTerpupoBaHHbBIi MOAYIb T€HEPALIHH
CUTHAJIOB C IIUPOTHO-UMITYJILCHON MOAYJSAIINEN

Hrtoro B cemecTpe: 34 34 40

HWroro 34 0 34 0 40

[IpakTudeckass TOIrOTOBKA 3aKIIOYAeTCSl B HEMOCPEICTBEHHOM  BBITIOJIHCHUH
OOyJarOIMMHUCA  OMNPEACNCHHBIX  TPYMOBBIX  (YHKIMWA,  CBSI3aHHBIX ¢  Oy;ayimieu
po(hecCHOHATLHON IESATEIILHOCTHIO.

4.2. CopnepxkaHue pa3/IesioB U TEM JICKITMOHHBIX 3aHITHM.
ConeprkaHue pa3iesioB U TEM JICKITMOHHBIX 3aHATUI MPUBEACHO B Ta0IHIE 4.

Tabnumna 4 — CopepxkaHue pa3aesioB U TEM JICKIIMOHHOTO ITUKJIa

Howmep paznena HasBanue u conepkanue pa3aeioB U TEM JIEKLIMOHHBIX 3aHSATUN

1 Pazgen 1. OOmme cBeneHNst 0 MUKPOIPOIIECCOPHBIX CUCTEMAX

Tema 1.1. CtpykTypa MHKpOIpoLeccopa

CrpykrypHas cxema MII cucteMbl 1 HA3HAYCHUE €€

AJIEMEHTOB: IeHTpanbHOro npoieccopa (L[I1), mamsaru, ycrpoicTs
BBOJIa/BBIBOJIA, CICTEMBI ITPEPHIBAHNHN, COCTaB CUCTEMHOM muHBI MIT
cucreMbl. BayTpennss crpykrypa MII u Ha3HaueHHe ee IIIeMEHTOB:
apu(PMETHKO-TTIOTHIECKOTO YCTPOMCTBA, pabOYMX PETUCTPOB, PETHUCTPa
COCTOSIHHSI, CYETYHKA KOMaH]I, PETUCTPaA aJipeca MaMsATH U yCTPOHCTBa
yrpasnenus. [lopsaok padorst MII: cramuu BEIOOPKH/BEITIONIHEHUSI.
Crioco0s! aapecanuu MIL.

Tema 1.2. ITamMsTh MUKPOITPOLIECCOPHOM cCHCTEM
DHeproHezaBucuMas namsth: 6azoBas cxema [13Y, macounsie [13Y,
nieperiporpammupyembie [13Y. EEPROM (DJIDI [13Y): sueiika
naMati Ha ocHoBe MOII TpaH3ucTOpa ¢ MaBaroluM 3aTBOPOM,
napamerpsl coBpeMeHHbIx OJIDIII [13Y crocob nporpaMMupoBaHusi,




cxema (opranuzarus) OJIDUI [13Y. Dueprozasucumas namsats (O3Y,
€€ BUJIBI U CXEMBI STYEEK CTaTUUYECKOro U quHaMuyeckoro O3V,
Matpuna O3V, suast O3Y ucnonszyemsie B MII cucremax.

Tema 1.3. Cuctema KOMaHA MUKPOIIPOLIECCOP

Komanapl 00paboTKy AaHHBIX: MEPECHUTKN/3arPy3KH TaHHBIX,
apudmeruueckue u Jjorndeckue komanapl. @opmat koman. Koman sl
nepexoa , CIAOBHBIN U O€3yCIIOBHBIN MEpeXobl, X BUAbI. KoMaH bl
BBI30Ba MOANPOrpaMM, ux BUAbL. CTEK MUKPOIIPOIIECCOpa, KOMaHIbl
paboT co cTekoM.

Tema 1.4. Uuatepdetic Mukponporeccopa

Unrepdetic ¢ O3Y u [13Y: npumep cxemHoro pemenns. OpraHu3arust
BBO/a/BBIBO/IA. [apasuienbHblil nHTEpdEic: cxema nmapaieabHOro
BBOJIa IaHHBIX. PexuM onpoca npu BBOJAE NaHHBIX, CUCTEMA
IIPEPBIBAHUN: TPUOPUTET, MAaCKa PEPHIBAHMIA.

Paznen 2. MukpokonTposuiepbl. OcOOEHHOCTH CTPYKTYPBI U
IIPUMCHCHU A

Tema 2.1. OcHOBHBIE CBEACHHS O MUKPOKOHTPOJIIIEpax

OcHosusble ceeneang o0 MK: MK kak MII cucrema Ha ogHOM
KpHCTaJJIE.

Tewma 2.2. CTpykTypa 1 mapaMmeTpbl MEKpOoKoHTpoiiepa MK
AT89C2051 CrpykrypHas cxema, mapameTpsl (EMKOCTh TaMSTH,
TaKTOBas 4acToTa), Taiimepsl MR, ero paboune perucTpsl, HTOPTHI
BBOJIa/BBIBOJIA, HX CXEMHOE peIleHNE.

Tema 2.3. TlocnenoBaTenbHbIN OOMEH TAHHBIMU
ITocnemoBaTenbHBI 00MEH maHHBIME: IHHA [2C, ee TpOTOKOII,
CXEMHOE pelIeHHe

Tema 2.4. [IpuMepsl CXeMHBIX PEIICHHH C HCTIOIH30BaHUEM
MukpokonTpouiepa AT 89C2051

CxeMmpbl yIipaBiIeHUsI AMHAMUIECKON HHINKAI[MEH Ha CBETOANOAX,
yIIpaBIeHUS KUAKOKpHCTAILTHYecknM Moayinem MT-10T7-7,
HCTIOTHUTEIHHBIM YCTPOMCTBOM Ha OCHOBE CHMHCTOpa, IHppo-
aHaJIOrOBOT'0 TIpeoOpa3oBaTelsl M CHCTEMBI BBOJIA aHAIOTOBBIX TAHHBIX
Tema 2.5. OcHoBabIe cBeaeHus Mo PIC MukpokoHTposIepam
Apxutektypa. Cucrema xomanz. MaTepdeiic. Xapakrepuctiuku MK
aa mpumepe MK PIC 18F458, PIC 16C84.

Paznen 3. Pa3paboTka 1indpoBeIx MprOOPOB HA OCHOBE
mukpokoHTpoiepa Microchip PIC18F4520.

Tema 3.1. ApxurekTypa u QyHKIHOHAIHHBIE BO3MOXHOCTH
MHUKPOKOHTPOJUIEPA.

ApXHUTEKTypa, HHTEIPUPOBAaHHbBIE NTepU( epuitHbIC MOTYIIH, CHCTEMa
KOMaH], TEXHUUECKHE XapaKTEPUCTHUKH.

Tema 3.2. [IporpaMMHO-anmnapaTHble CPEACTBA NPOrPaMMUPOBAHUS U
OTJIaJKH.

Cucremsbl pa3paboTKy, IPOrPaMMHUPOBAHUA U OTIIAAKU
MHKPOIPOLECCOPHBIX cucTeM. OTIaquuKu, SMYIATOPEI,
POrpaMMaTopBl.

Tewma 3.3. IlopTel nupoBOro BBOJA-BRIBOAA.

YcrpoiicTBo nopToB UGPOBOro BBOAA-BEIBOAA. Pernctpsr
KOH(UTYpaluy U JaHHBIX.

Tema 3.4. YcrpolicTBa HHIMKAIUH.

Y CTpORCTBO MOMYIPOBOJHUKOBBIX aji(haBUTHO-LIU(PPOBBIX U
LIKaJIBHBIX

nHAUKaTOpoB. [logKmoueHre HHINKATOPOB K ITOPTaM
MUKpOKOHTpoJuiepa. PazpaboTka nporpammuoro obecneyenus (110)




JUTSL OTOOpakeHUsT HHGOPMAITUH.

Tema 3.5. YerpoiicTBa BBOAA AMCKPETHON MHPOPMALINH.
YcTpoiicTBO MaTpUYHOM KiIaBUATYphl. [loaknoueHrne KHOMOK,
nepexrovaTeneid 1 MaTpUYHOM KIaBUATYpHI K TOpTaM
MUKpPOKOHTpoJiepa. Pazpaborka nmporpamMmmHoro obecrnieuenus (I10)
JUISL BBOJIA TUCKPETHOW MH(POPMAIIHH.

Tema 3.6. Cuctema npepbIBaHHN MEUKPOKOHTPOJIIEpPA

YcTpoiicTBO 00paboTKU MpephIBaHN MUKPOKOHTpouiepa. Cucrema
NPUOPHUTETOB. PerucTphl ynpasieHus NpepbIBAaHUSIMU TTepudepuiHbIX
moxynel. [Toqnporpammbl 00pabOTKH MpepbIBAaHUH.

Tema 3.7. InTerpupoBaHHbIE MOAYIIS TaliMEPOB

YCTpoicTBO ¥ PYHKIIMOHAIBHBIC BO3SMOKHOCTH MOJYJICH TaiiMepoB.
[IporpammHoe yripaBienune MoayisiMu. O6paboTka mpepbIBaHuil.
Tema 3.8. MaterpupoBanusiii Mmogyns AL

YeTpoitcTBO ¥ PyHKIIMOHATIBHBIE BO3MOXKHOCTH Moyt ALIIT.
[IporpammHoe yripaBienue moayineM. O6paboTka npepbIBaHuUil.
Tema 3.9. IHTerpupoBaHHBIN MOAYIIb T€HEPATOPA TAKTOBBIX
UMITYJIECOB

YerpolicTBO M hyHKITHOHAIBHBIE BO3MOKHOCTH MOJTYJIS.
[IporpamMMHOe€ yIipaBiIeHHE MOIYIIEM.

Tewma 3.10. UnTterpupoBannsiii Mmoxyns EEPROM

YerpolicTBO M hyHKITHOHAIBHBIE BO3MOKHOCTH MOJTYJIS.
[Iporpammuoe yripaBienne moayineMm. O6paboTKa mpephIBaHuil.
Tewma 3.11. UaTerprpoBaHHbII MOIYH aIAPATHOTO YMHOKHUTEIS
YerpolicTBO M hyHKITHOHATBHBIE BO3MOKHOCTH MOJTYJIS.

Tema 3.12. UnTepdeiic 12C

YerpolicTBO M hYHKITHOHAIBHBIE BO3MOYKHOCTH MOJTYJIS.
IIporpammuoe ynpasieaue MogyieM. OOpaboTka mpephIBaHHM.
[MoaxroueHne TaTINKOB K MUKPOKOHTPOJLIEPY IO HHTEPENCy.
Tema 3.13. UuTepdeiic SPI.

YerpolicTBO M hYHKITHOHAIBHBIE BO3MOYKHOCTH MOJTYJISA.
IIporpammuoe ynpasieaune MoayiaeM. Ob6paboTka mpeprIBaHHU.
[onkmroueHne AATINKOB K MEKPOKOHTPOJLIEPY O HHTEpdeEiCy.
Tewma 3.14. NuaTerprpOBaHHBIN MOTYSTh CHHXPOHHON aCHHXPOHHON
ITOCTIEIOBATENFHON TIepeadr JaHHBIX

YcTpoitcTBO B PYHKIIMOHATFHBIE BO3SMOXXHOCTH MOJIYIIS.
[Iporpammuoe yripaBienne mogyiem. O0paboTka mpepbhIBaHU.
Peammzarmus .maTEepdeiicop RS232, RS422, RS485.

Tema 3.15. UHTErprpoBaHHbI MOAYIIb T€HEPALIMU CUTHAJIOB C
IIMPOTHO-UMITYJILCHOW MOAYJISIUEH.

YCTpoitcTBO B PYHKIIMOHAEHBIE BO3SMOXKHOCTH MOJIYIIS.
[IporpaMMHO€ yIipaBI€HHE MOIYIIEM.

4.3. Tlpaktuueckue (CeMHUHAPCKHUE) 3aHATHS
Tembl mpakTHUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEICHBI B TA0IHIIE 5.

Ta6Jmua 5-— HpaKTI/IquKI/Ie 3aHATHUSA U UX TPYAOCMKOCTD

No
n/a

TeMbI MPaKTUYECKUX
3aHATUU

N3 aux No
@OopMBI IPaKTUYECKUX | TpPYyJOEMKOCTb, |MPAaKTHUECKOH |pa3niena
3aHATHH (gac) MMOATOTOBKH, | JUCIIHAI

(gac) JIUHBI

Y4eOHbBIM MIIaHOM HE MPETYCMOTPEHO

Bcero




4.4. JlabopaTopHbIE 3aHATHS

Tembl 1a00OPaTOPHBIX 3aHATHH U X TPYIOEMKOCTh IPUBEICHBI B TAOIUIIE 6.

Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJOEMKOCTh

N3 Hux Ne
n/m HaumenoBanue nabopatopHbix paboT TPYAOGMKOCTE, | MPAKTHHCCKOH | pasicna
(gac) MOJATOTOBKU, | TUCIHUIIL
(gac) JIMHBI
Cemectp 7
1 | UccnemoBanue 6J10Ka MEKPOIIPOTPAMMHOTO 8 1
YIIpaBJICHUS U IIEHTPAIBHOTO MPOIeccopa
cepun K589.
2 | UccnenoBanne MUKPOKOHTPOJUIEpA 8 2
ATmega32-16A
3 | UccnenoBanue mporpaMMUpyeMOid 8 2
JIOTUYECKOW HHTETPAIIBHOW MUKPOCXEMBI
(TJTNC)
4 | I[IporpaMmmMupoBaHNE MHUKPOKOHTpOJIIEpa 6 3
PIC18F4520 myist AMCKPETHOTO BBOIA
nHdopmanuu
Uccnenoranue unrepdeiica [2C 4 3
Bcero 34

4.5. KypcoBoe nmpoeKTupoBaHWE/ BBHITIOJHEHHE KypCOBOH pabOTHI

VY4eOHBIM MJIAHOM HE MPETyCMOTPEHO

4.6. CamocrosiTenpHas paboTa 0O0ydarommxcs
Buapl camocTosTenbHOM pabOThI M €€ TPYJOEMKOCTh MPUBEICHBI B TAOJIHIIE /.

Tabnuna 7 — Buapl caMoCTOSTENBHON PaObOThI M €€ TPYI0EMKOCTh

Bcero,

Bua camocrositensHOM paboThI wac

Cemectp 6,
yac

1 2

3

M3ydeHne TeopeTHIECKOro Marepraa
muciuruHel (TO)

40

KypcoBoe npoektupoanue (KI1, KP)

Pacuerno-rpaduyeckue 3aganus (PI'3)

Brimonnenue pedepara (P)

[ToaroToBka K TEKyIIeMY KOHTPOJIIO
ycneBaemoctu (TKY)

Jlomamraee 3aganue (/13)

KonTposbHble paboTs! 3a04HMKOB (KP3)

IToaroroBka Kk MpOMEXyTOYHOMN
arrecraiuu (I1A)

Bcero: 40

40

5. Ilepeuenb yueOHO-METOJMUECKOTO 00ECTIeUeHHS
JUISL CAMOCTOSITENIbHON paboThl 00yJaromuXcs Mo JUCHUIUIMHE (MOJIYIIIO)
Y4ebHO-MeTOoIMYeCKHe MaTepuallbl JUIsl CaMOCTOSITETIbHOM pabOThl OOY4alOMIMXCsl yKa3aHbl B
n.a. 7-11.




6. IlepeueHb MEYATHBIX U ANEKTPOHHBIX YUCOHBIX U3TaHUH
[lepedenp nevaTHBIX U IEKTPOHHBIX YUEOHBIX W3/IaHUI MPUBEJICH B TaOIuUIe 8.
Tabnuna 8— IlepeueHb MEYaTHBIX U JIEKTPOHHBIX YIEOHBIX M3IaHHUH

KomuecTso 3x3eMIUIIpOB B

Hlnpp/ bubmmorpaduyeckas ccpuika oulmoTexe
URL anpec
(KpoMe 2IIEKTPOHHBIX SK3EMILUISIPOB)

621.38 DNEKTPOHUKA U MUKPOIIPOLIECCOPHAs 15
245 texuuka. C.I'. ['puropssia u ap. ; pea. B. W.

Jlauwnn / yaeOuuk. -PoctoB H/]] : denukce,

2007. - 568 c.
Yk MukponporieccopHasi TEXHUKa B IpUOOpax, 30

004.318(075) | cucremax u KoMIiekcax: yued. mocobue / B.
BbK 32.973- | A. Anees, B. M. Ananenko, [0. ®.

04173 M59 | Maracos, A. B. Hazapos. — CII6.: I'VAII,
2023. - c.

boiiko B.1. CxeMOTeXHUKA 3JIEKTPOHHBIX
cucteM/ MukponpoIieccopsl u
MukpokoHTposuiepsl. CI10: BXB-IletepOypr,
2004. 464c

benos A.B. KoHcTpynpoBanue ycTpoicTB Ha
MukpokoHTposuiepax. CII0.: Hayka u
TEXHHKA.

2005, 295 c.

7. IlepedeHpb 2JIEKTPOHHBIX 00pa30BaTEIBHBIX PECYPCOB
WH(POPMAIIMOHHO-TEJICKOMMYHUKAIIMOHHOW ceTn «HTepHeT»
[epeuenn AIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB UH(POPMAIIMOHHO-
TEJICKOMMYHUKAIIMOHHOW ceTH «MHTepHEeT», HEOOXOMUMBIX JUISI OCBOCHHS JTUCIHILIHHBI
npuBeieH B Tadnwiie 9.

Tabmua 9 — IlepedeHb SJCKTPOHHBIX 00pa30BaTEIBHBIX PECYPCOB HMH(DOPMAIMOHHO-
TEJICKOMMYHUKAMOHHOU ceTH «MHTepHeT
URL anpec HaumenoBanue

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHIA
8.1. Ilepedyenp mporpaMMHOTO O0OECMEUYEeHUs, HCIOJIb3YeMOT0 MpPHU OCYIIECTBICHUU
00pa30BaTeNbHOTO Mpoliecca Mo TUCIUILTHHE.
[TepeueHp UCTIOIB3YEMOTO MPOrPAMMHOTO OOecrieueHus npeacTasieH B Tadbnuie 10.

Tabmuua 10— ITepeyenp nporpaMMHOro o0ecreyeHus

Ne m/m HanmenoBanue

He npenycmotpeno

8.2. Ilepeuenn MH(OPMAIIMOHHO -CITPABOYHBIX CUCTEM, UCIIOJIb3yEMBIX npu
OCYIIIECTBICHUH 00pa30BaTeIHHOTO Mpollecca MO AUCIUTUTHHE

[lepeueHr UCHONB3yeMBIX HMH(POPMAIIMOHHO-CIIPABOYHBIX CHUCTEM TMPEACTaBICH B
tabmmie 11.

Tabnuua 11— ITepeyens HHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM




Ne o/ HaumenoBanue

He npenycmotpeno

9. MarepuanbHO-TeXHUYeCKas Oa3a
CocraB  MarepuanbHO-TEXHHYECKOH 0a3bl, HEOOXOMUMOW Uil  OCYIIECTBIICHUS
00pa30BaTEIILHOTO MpoIiecca Mo TUCIUILINHE, TPEACTaBIICH B Tadmuiel 2.

Tabmuma 12 — CoctaB MaTepuaibHO-TEXHUYECKOU 0a3bl

Ne HanmenoBanue cocTraBHOM 4acTu Howmep aynuropun
n/m MaTepHaIbHO-TEXHUUECKO 0a3bl (mpu HEOOXOMMOCTH)
1 | MynpTUMeIUITHAS JTEKIIMOHHAS ayTUTOPHSI 12-08
Crnenanu3upoBaHHas 1a00paTopus 12-08
«MHKpPOIIPOLIECCOPHBIX N3MEPUTEIBHO-
BBIYMCIIATEIBHBIX CHCTEM

10. OneHouHBIE CpeACTBA ISl IPOBEICHHS TPOMEKYTOTHOH aTTECTAIH
10.1. CocTaB OIICHOYHBIX CPEICTBIISI MPOBEACHUS IPOMEKYTOYHOH aTTEeCTaIllH
oOyJarontuxcs 1Mo JUCIUTUINHE TpUBeIeH B Tabmuie 13.
Tabmuma 13 — CocTaB OIEHOYHBIX CPEJICTB ISl IPOBEICHHS TPOMEKYTOUYHOM aTTECTAIIH

By npomexyrodHoil arrectanuu IlepedeHb OLICHOYHBIX CPENICTB
DK3aMeH Cnucok BOIIPOCOB K IK3aMEHY;
DK3aMeHallMOHHbIE OUJIETHI;
3amaum;
TecTsl.

10.2. B kayecTBe KpUTEpPHUEB OIEHKA YPOBHSI CHOPMHUPOBAHHOCTH (OCBOCHUSA)
KOMITIETEHIMI 00y4yaronMMucs MpUMeHsieTcs S-0ajuibHasl HIKana OLEHKH CPOPMHUPOBAHHOCTU
KOMIIETEHIIN, KoTopas npuBeaeHa B Tabnuie 14. B Teyenue cemectpa MOXKET HUCIOJIB30BATHCS
100-6annpHas  miKaja  MOJYJIbHO-PEHTHMHIOBOM  CHUCTEMBbl ~ YHUBEpPCHTETa,  IpaBuia
UCI0JIb30BAHUSI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOIIMM JIOKAIbHBIM HOPMATHBHBIM aKTOM
I'VAIL
Tabmuma 14 —Kpurepuu orieHkr ypoBHs CHOPMHUPOBAHHOCTH KOMIIETEHITAN

OI_[eHKa KOMIICTCHIIMI

XapakreprcTika copMUPOBAHHBIX KOMIIETEHIINI
5-0amubHad 1mKana P p (opnupo

— oOy4aronuiics TJIyOOKO W BCECTOPOHHE YCBOWJI IPOTPAMMHBIH
MaTepHa;

— YBEPEHHO, JIOTUYHO, ITOCIICA0BATEILHO U TPAMOTHO €TI0 M3J1aracr;

— OMUPAsCh HA 3HaHWS OCHOBHOW M JONOJHHUTEIBHOW JIUTEPATYPHI,
TECHO MPHBS3bIBACT YCBOCHHBIC HAYYHBIC TIOJIOXKCHHUS C TIPAKTHICCKOM
NeSITeNbHOCTHIO HAPaBJICHHUS;

— yMeno 000CHOBBIBAET M ApTYMEHTHPYET BbIJBUTAEMbIE UM UJIEH;

— JIeJIaeT BBIBOJBI M 00OOIIEHHUS

— cBOOOIHO BJIAJICET CUCTEMOM ClielIMaTN3UPOBAHHBIX MOHATHH.

«OTIIMYHO»
Ga4YTCHO»

— 00yyYaroIuiicss TBEpI0 YCBOMIJI MPOTPaAaMMHBIN MaTepuai, TPaMOTHO H
MO0 CYIIECTBY U3JaraeT €ro, OMupasch Ha 3HAHUS OCHOBHOU
JUTEPaTyphL;

«XOPOILIO» — HE JIOMYCKAaeT CYIIECTBEHHBIX HETOYHOCTEH;

«3aUTEHO) — YBS3BIBACT YCBOCHHBIE 3HAaHUS C MPAKTHYECKON JAeATEIhHOCTHIO
HaIpaBJICHUS,

— apryMEHTUPYET HayYHbIE TIOJIOKEHUS;

— JIeJIaeT BBIBOJBI M 000OIIEHHUS




Or1eHKa KOMIIETEHITII

XapaxtepucTrka ChopMHUPOBAHHBIX KOMITCTCHITUI
5-0aympHas mkana PaKTep (bop

— BIIAJICET CUCTEMOMW CIIEIMAIN3UPOBAHHBIX IIOHITHM.

— oOyyarouuiicss yCBOWJI TOJBKO OCHOBHOW IpPOrpaMMHBIN Marepual,
II0 CYIIECTBY M3JaraeT €ro, ONHMpasch Ha 3HAHUA TOJBKO OCHOBHOM
JUTEPATYpHI;

— JIONYCKaeT HeCYIIECTBEHHBIE OMMOKA U HETOYHOCTH,

— ACTBITHIBAET 3aTPYAHEHUS B MPAKTHYECKOM INPUMEHEHUHM 3HAHHI
HANpaBJICHUS;

— cJ1a00 apryMeHTUPYET Hay4dHbIE MOJI0KEHHUS,

— 3aTpyaHsieTcs: B GOpPMYIMPOBAaHUHU BBIBOJIOB M 0000IICHUH;

— YAaCTUYHO BJIAJICET CUCTEMOM CIEIMATN3UPOBAHHBIX MOHITUH.

«YIIOBJICTBOPUTEITLHO
«3a4TEHO»

— o0yJaronuiics He YCBOWI 3HAYUTEILHOW YacTH MPOTPaMMHOTO
MaTepHuana;

— JIONTyCKAaeT  CYIIECTBCHHBIE  OMMUOKM W  HETOYHOCTH  IPHU
paccMOTpeHuH Mpo0ieM B KOHKPETHOM HaIPaBIICHUH;

— UCTIBITBIBACT TPYAHOCTH B IPAKTHYECKOM NMPUMEHCHUH 3HAHMIA,

— HE MOXET apryMEHTHPOBATh HAYYIHBIC TIOJI0KEHHUS;

— He (OPMYIUPYET BBIBOJIOB M 000OIICHHUI.

«HEYIOBJIETBOPUTEITHHO
«HE 3a4TEHO»

10.3. TunoBbie KOHTPOJIBHBIE 3aIAHHSI WM WHBIE MaTePHAIIbI.
Bomnpocsr (3amaun) asis sKk3amMeHa mpeIcTaBlIeHbl B Tadnuie 15.

Tabmuma 15 — Bornpocs! (3amaun) 11s SK3aMeHa

Kon

Ne mi/mt [Tepedenn BompocoB (3a1a4) sl IK3aMeHa
WHIUKaTOpa

IT1K-1.3.1

ITIK-1.Y.1

I1K-1.B.1

Kon

Ne /it [Tepedyens BompocoB (3anav) mist 3auera / qudd. 3auera
WH/IKaTOopa

1 1. Opranuzauus namsatd MukpokonTposuiepa PIC18F4520. IK-1.3.1
Opranunzanus creka. Perucrpsl cielMagbHOrO Ha3HAYEHUS.
PeructpoBsie daitibl.

2. Komanansiii nukn mukpokontposuiepa PIC18F4520.
ApuMETUKO-TTOTUYECKOE YCTPOUCTBO. MaTpUUHBIHA
YMHOKUTEb.

3. Cucrema npepeiBanuii MukpokoHTtpoJsuiepa PIC18F4520.
4. HTerpupOoBaHHbIN 2JIEKTPOHHBIA MOTYIN

TalimepoB MukpokoHTtpoJsuiepa PIC18F4520.

5. IHTerpupoBaHHbIN MIEKTPOHHBINA MOAYIIb

reHepaTopa CUrHaja ¢ HIMPOTHO- UMITYJIbCHOM

Moayisnuen mukpokoHntposuiepa PIC18F4520.

6. HTerpupoBaHHbIi 21eKTpOHHBIA Moayab ALIIT
MukpokoHTposuiepa PIC18F4520.

7. ApXUTEKTypa U OCHOBHBIE TEXHUYECKUE XapAKTEPUCTUKH
MUKpOKOHTpoJuiepa «Munanap» 1986BE93

8. Moynu TaiiMepoB MUKPOKOHTpoJuiepa «Mumasap»




1986BE93

9. Cucremnsrii Taiimep SysTick MUKpOKOHTpOIIIEpa
«Munanzap» 1986BE93

10. I[TopTsl BBOIa-BBIBOJAa MUKPOKOHTpOJUIEpa «Mustanap»
1986BE93

11. brok ynpaBiieHHsI TAKTOBOM 4aCTOTOM MHUKPOKOHTpOJUIEpa
«Munanzap» 1986BE93

12. UnrerpupoBannbii Moaynb ALl MukpokoHTpoiepa
«Munanzap» 1986BE93

13. UnrerpupoBannbiit Moayib LIAIl MukpokoHTposiepa
«Munanzap» 1986BE93

14. MuxpokonTposuiep Microchip PIC18F4520. Apxurekrypa
1 (PYHKIIMOHAJIbHBIE BO3MOKHOCTH. IHTErpupoBaHHbIe
3JIeKTpOHHBIE Moyau. CucTtema KOMaHI.

15. O6paboTka nmpeprIBaHUMN U UCKITIOYCHUN B
MUKpoKoHTpoJuiepe «Munanap» 1986BE93

IIK-1.Y.1

16. IopTe! LK(poBOro BBOJa-BbIBOAA MUKPOKOHTPOJLIEpA
PIC18F4520.

17. HTErpupOBaHHBIN AIEKTPOHHBINA MOIYJIb
MOCJIEIOBATEIbHON CUHXPOHHOU cBsA3n MSSP
MukpokoHTpoiuiepa PIC18F4520. Peanuzanus unrepdeiica
18. mocnenoBarensHoOM cBsi3u SPI (Serial Peripheral Interface).
19. HTErprpOBaHHBIN NEKTPOHHBIA MOIYIIb
MOCJIEIOBATEIbHON CUHXPOHHOM cBsA3u MSSP
mukpokoHTposuiepa PIC18F4520. Peanuzamus natepdeiica
20. mocnenoBatensHoii cs3u 12C (Inter-Integrated Circuit).
21. UaTerpupoBaHHbIN JIEKTPOHHBIA MOIYIIb
MOCJIEIOBATEIbHON CUHXPOHHOW aCHHXPOHHOW mepeaadn
nanHbiXx EUSART mukpoxonTposepa PIC18F4520.

22. Peanuzarus uHTEpdEiicoB MOCIEI0BATEIBHON CBSI3U
RS232, RS485 u RS422.

23. DIIEKTPUYECKH CTUPAEMOE IPOrPAMMHUPYEMOE TIOCTOSIHHOE
3anomuHaroiee ycrpoiicteBo EEPROM MukpokoHTposuiepa
PIC18F4520. Opranuzanus onepamui 3aucy U YTEHUsI
JTAHHBIX.

IIK-1.B.1

Bomnpocsr (3amaun) s 3avera / mudd. 3adera nmpencraBiieHbl B Tadimie 16.

Tabmuma 16 — Boripocsl (3amaun) mist 3avera / qudd. 3auera

Ne i/n

[Tepedyens BonpocoB (3anav) mis 3auera / qudd. 3auera

Kon
WHJIUKATOpa

V4eOHBIM IUTAHOM HE NpeaAyCMOTPCHO

[lepeuenr TeM mAnsi KypcOBOTO TPOEKTUPOBAHUS/BHINIOTHEHHUS KypCOBOW pabOTHI
npecTaBiIeHbl B Tabmuie 17.
Tabnuma 17 — Ilepeyers TeM Ui KypCOBOTO MPOEKTHPOBAHUS/BBITIOTHEHHS KypCOBOM pabOThHI

[TpumepHbIil TepeyeHb TeM JUIs KypCOBOTO IPOEKTUPOBAHUS/BHITIOTHEHUS

Ne n/nt .
KypCOBOH paboThI
Y4eOHbIM IIIaHOM HE MPETYCMOTPEHO
Bonpocsl Ui TpoBeneHHs MPOMEKYTOYHOM aTTecTallMd B BHJIE TECTHPOBAHUS

npecTaBieHbl B Tabmuie 18.




Tabnuna 18 — IlpumepHblii mepeueHb BOIPOCOB JIsl TECTOB

Ne o/

IIpuMepHBIi IepeyeHb BOIIPOCOB ISl TECTOB

Kon
WHOUKATOpa

1

Hucempykyusn: [lpoyumaiime mexcm u gvloepume npaguibHblll Omeem u
3anuwume apeymenmol, 000CHO8bI8AIOUJUE 8bIOOP OMEema.

K o0umiM npr3HakaM BCTpauBaeMbIX MUKPOKOHTPOJIIEPOB MOKHO
OTHECTH:

-KomMmakTHbIe pa3Mepsl 1 HATMYHE PAIHaTOPOB I SPPEKTUBHOTO
0TBO/Ia TEILJIA;

-OpTOroHaNbHOCTh BHYTPEHHUX PErMCTPOB MUKPOKOHTPOJLIEPA,
MTO3BOJISIFOIIYIO ONITHMU3UPOBATH CTPYKTYPY TIPOTPAMMEI;

-Takoit MUKpPOKOHTpPOJUIEP UMEET apXUTEKTYpPY, 00JIeTHaroniyro padboTy
C BCIIICCTBCHHBIMHU YHCIIAMU,

-Bce HeoOxoauMble pecypchl (MaMATh, YCTPOHCTBA BBOA-BbIBOAA H
T.1.) PAcloJIaralTcsi Ha OJIHOM KPHCTAJLJIe C POLECCOPHBIM SIIPOM.

I1K-1

Hucmpykyua: Ilpouumaiime mekcm U 6vlbepume NpAGUIbHbBIE
gapuanmvl omeema u 3anuuiume apeymeHnmsl, 060CHo8bl8aOUWUe 86160p
omeemoe.

B cocTaB BcTpanBaeMbIX MUKPOKOHTPOJUIEPOB OOBIYHO BXOJIAT:
-YCTpolicTBa MHAUKALMU U CPEJCTBA PYYHOU MOJICTPOMKN TAKTOBOM
4acTOTHI;

-CxeMa HavyaJbHOT O 3anmycka npoueccopa (Reset), namMsaThb
NPOrpamMM U NMpPOrpaMMHBII HHTepeiic;

-Jlexoepbl CUTHAIOB, TIPEOOPA3YIOIIKME TOTYTOPOPA3PSIHBIN KO B
HINM curnarn,

-CpencrBa BBOJa-BbIBO/1A IaHHBIX M TaiiMepbl, GUKCHUpYIOLIHE
YHMCJI0 KOMAaH/IHbIX IIUKJIOB.

I1K-1

Hucmpykyua: Ilpouumarime mexkcm u ycmanogume coomeemcmaeue.

Kaoicoou  nosuyuu, Oaunnoui 6 Jneeom  cmondbye, noobepume

COOMBEmMCmayIouyio NO3UYUIO 8 NPABOM CModye.
A UHCTpYMEHT, 1. ITporpammarop
WCIIOJIb3YEMBIN 1151
CO3JIaHUs UCXOJTHOTO
TEKCTa MPOTrPaMMBbl
b UuctpymeHT, 2. AnirmapaTHbIN CUMYJISTOP
C IOMOILIBIO KOTOPOTO
MIPOU3BOIUTCS
HEIMOCPEACTBEHHAs
3aluCh MPOrPAMMHOTO
KOJia B
MHKPOKOHTPOJLIED
B IIporpammsl, 3. Penakrop
KOTOPBIE  BBIMOJHSAIOT
OTKOMITMJIMPOBAHHBIN
MPOrpaMMHBIN KOJ
B MHCTPYMEHTAIHLHOM
KOMIIBIOTEPE CHUCTEMBI
pa3paboTku
I' IIporpammHO- 4. IIporpaMMHBII CUMYIATOP
anmnapaTHOE CPECTBO
st 3aMeHsl MK
B peajbHOM cXeme

[1K-1




‘ Kurou k oTrBery: A-3; b-1; B-4; I'-2. ‘

4 Hucmpykuyusn: Ilpouumatime mexcm u yemanosume | 11K-1
nocne0o8amenbHOCHb. 3anuwiume COOMBemcmeyouyio
nocnedos8amenbHOCmy OyK8 cieda Hanpaso.

VYxaxure nocienoBarenbHocTh paboTel MK nukinom ¢on Heiimana

A. Bribopka KOMaH/IbI U3 MTAMSITH.

b Brmonnenue koMaHanl.

B YBennueHnne Ha eIMHALY CYETYMKA KOMaH/,.

I' lemudpupoBanme Koaa KOMaHIbI.

Kuou k orBery: A-B-T'-b.

3ajaHue OTKPHITOTO TUIIA C pa3BEPHYTHIM OTBETOM IpECTaBICHBI B TabmuIe 15.

Ilpumeuanue:

Cucrema OIEHUBAHUS TECTOBBIX 3aJIaHUH:

1 tun) 3agaHue KOMOMHMpPOBAHHOIO THMAa C BBIOOPOM OJHOIO BEPHOrO OTBETA M3
YeTBIPEX MPEII0OKECHHBIX M O00OOCHOBAaHWEM BBIOOpA CUUTACTCS BEPHBIM, €CIH IPABUIBHO
yKa3zaHa mudpa U MPUBEICHBI KOHKPETHBIE apryMEHTHI, UCIOJb3yeMbIe MPH BBHIOOPE OTBETA.
[TotHOE CcOBMajicHWE C BEPHBIM OTBETOM OIICHWBaeTcs | OayuioMm, HEBEPHBIH OTBET WJIH €ro
orcyrctBHe — 0 GasoB.

2 tum) 3aanue KOMOMHUPOBAHHOTO THIIA C BBIOOPOM HECKOJILKMX BapHaHTOB OTBETA W3
MPEJIOKEHHBIX M Pa3BEPHYTHIM OOOCHOBAHHMEM BBIOOpA CUMTACTCS BEPHBIM, €CJIHM MPaBUIBHO
yKa3aHbl UGPBI U MPUBEICHBI KOHKPETHBIC apTyMEHTHI, UCTIOJb3yeMbIe TIPH BHIOOPE OTBETOB.
[TonHOE CcoBMazeHNE C BEPHBIM OTBETOM OIIEHUBAETCs | OayioM, €Ciii JOMyIIeHBI OMUOKH HUITH
OTBET OTCYTCTBYeT — () 6asuIoB.

3 tum) 3amaHue 3aKpHITOTO THIA HAa YCTAaHOBJIEHHE COOTBETCTBUS CUUTAETCS BEPHBIM,
€CJIH YCTaHOBJIEHBI BCE COOTBETCTBHS (TMO3MIIMK W3 OJHOTO CTOJOLA BEPHO COIMOCTABIIEHBI C
MO3UIUAMU Ipyroro ctosidna). [losHoe coBmaaeHue ¢ BEpHBIM OTBETOM OIleHUBaeTcs 1 Gayowm,
HEBEPHBIN OTBET WJIA €ro OTCyTcTBHE — () OaIoB

4 Tun) 3agaHue 3aKpHITOTO THUNA HAa YCTAHOBIIEHUE IMOCIIEIOBATENBHOCTH CUUTAETCA
BEpPHBIM, €CJIM MPaBUIBHO YKazaHa Bcsl mocieaoBarenbHocTh Lugp. IloaHoe coBnaaeHue c
BEpPHBIM OTBETOM OlLlIeHUBaeTcs 1 OaiioM, eciid IOMyIIeHbl OUTMOKH MM OTBET OTCYTCTBYeET — 0
0ayIoB.

5 Tunm) 3agaHue OTKPHITOIO THIA C Pa3BEPHYTHIM OTBETOM CUUTACTCS BEPHBIM, €CIH
OTBET COBIAJAET C STAJOHHBIM MO COJEpX aHUIO U mMojHoTe. [IpaBUibHBIN OTBET 3a 3aqaHue
OlLlIEHUBAETCs B 3 Oasia, €Clii JOMyIleHa 0/iHa OIKHOKa \ HETOUYHOCTH \ OTBET NMPABUJIbHBIN, HO HE
MOJIHBIH - 1 6ast, eciau gomyieHo O6osee 1 omiOKu \ OTBET HENPaBUIIBHBIH \ OTBET OTCYTCTBYET
— 0 GamoB.

[lepeyeHb TeM KOHTPOJBHBIX Pa0OT MO JUCHHUIUIMHE OOYYAIOMIMXCS 3a04HON (HOPMBI
oOyueHwusi, mpeacTaBieHbl B Tabnuie 19.

Tabmuma 19 — [lepeyeHb KOHTPOJIBHBIX PAOOT

Ne n/nn [lepeyeHb KOHTPOJIBHBIX PadoOT

He npenycmorpeno

10.4. Meroauueckue  MarepHalbl,  ONPEACTSAIONINEe  MPOUEAYPhl  OICHUBAHHS
WHIUKATOPOB, XapaKTepU3YIOIUX JdTambl (HOpMHUpPOBAHUS KOMIETEHIIMH, coAepxkarcs B
JOKANbHBIX HOpMAaTUBHBIX akTax [YAIL, pernaMeHTHPYIONIMX TMOPSAOK U MPOLEIypPY
MPOBEJICHUS TEKYIIEro KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTalli 00ydarouXcs
I'VAIL

11. Meroauueckue ykazaHus JJisi 00yJaroUXcs 10 OCBOSHUIO TUCIUTIITUHBI

11.1. Meroauueckue YyKa3aHusl Ui OOYYalOMIMXCS IO OCBOGHHUIO JIEKIIMOHHOTO

Martepuana.




OcHOBHOE Ha3HAYEHHUE JICKIIMOHHOTO MaTepuajia — JOTUYECKU CTPOMHOE, CUCTEMHOE,
rIyOOKOe W SICHOE HW3JIOKEHWEe ydeOHOro marepuana. HasHaueHWe COBpPEMEHHOW JIGKIIMH B
pamMKax JUCHHIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMAIMIO [0 TEME, a B OCBOCHUU
(GyHIaMEHTAIBHBIX MPOOJEM TUCIHUIUIMHBI, METOJOB HAYYHOTO T[O3HAHWS, HOBEHIINX
JNOCTHIKEHU HAaydyHOW MbICIU. B yueOHOM mporiecce JIEKIUS BBITIOJHIECT METOA0JIOTHYECKYIO,
OPraHU3aIMOHHYI0 U HHPOPMAITMOHHYIO (YHKIMHU. JIeKIusl pacKphIBacT MOHATHIHBIN ammapat
KOHKPETHOM 00JiacTh 3HaHUs, €€ MpoOJeMbl, JaeT IeJbHOE MPEJCTaBICHUE O IUCIUIUIMHE,
MOKa3bIBAET B3AUMOCBS3b C IPYTUMU JUCITUTUTMHAMH.

IInanupyeMele pe3yabTaThl IPH OCBOEHUN 00YYaIOMIMMUCS JEKIIMOHHOTO MaTepHaa .

— TIOJY4YeHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUW, YPOBEHBb
KOTOPBIX ONPEIEISIETCS LENEBOM YCTAHOBKON K KaXK101 KOHKPETHOU TEME;

— TIOJYYE€HHE OIbITAa TBOPUYECKOM pabOTHI COBMECTHO C MPEIO aBaTENIeM;

— pasBuTHE TpOo(decCHOHATHHO-ACNOBBIX  KauyecTB, JIIOOBH K  TpPEAMETY |
CaMOCTOSITEIBHOTO TBOPYECKOTO MBIIIICHHUS.

— TIOsIBJIEHHWE HEOOXOAMMOTro MHTEpeca, He0OX0AMMOTO JIJIsi CAMOCTOSITEIbHON PabOTHI;

— TIONyYeHHE 3HAHUW O COBPEMEHHOM YPOBHE pa3BUTHS HAYKHM W TEXHUKH U O
MIPOTHO3€ UX PAa3BUTHI HA OJMDKAMIIINIE TOJIBI;

— HAy4UTbCsl METOJAMYECKH 0OpabaThiBaTh Marepuasl (BBIIEIATH TJIABHBIE MBICTU U
MOJIOKEHUS, TPUXOJUTh K KOHKPETHBIM BBIBOJIAaM, TIOBTOPSTh HMX B  Pa3IMYHBIX
(bopMyITupOBKax);

—  TIOJYYeHHE TOYHOTO MOHUMAHHUS BCEX HEOOXOUMBIX TEPMHHOB M MIOHATHIA.

JIeKIMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCS  JIEMOHCTpAallMeld CIauoB |
WCIIOJb30BAHUEM pa3aTOYHOrO0 MaTepuaja TpU TMPOBEACHUM KOPOTKHX JUCKYCCHH 00
0COOEHHOCTSX MPUMEHEHHS OT/ICTHHBIX TEMATHK 10 AU CITUTIIINHE.

CTpyKTypa npeiocTaBiICHUS JICKIIMOHHOTO MaTepHraa:

—  H3JI05KEHUE TEOPETUUYECKUX BOMIPOCOB, CBI3aHHBIX C PACCMATPUBAEMON TEMOI;

—  ONHWCaHUE METOJIOB U AJITOPUTMOB, TPUMEHSIEMBIX B COBPEMEHHOM

—  MHKPOIPOIECCOPHON TEXHUKE;

— JIEMOHCTpalus MPUMEPOB PEIICHUSI KOHKPETHBIX 3a7ay 110 TEME;

— 000011IeHIE U3I0’)KEHHOTO MaTepuraa;

— OTBETHI HA BOBHUKAIOUIKME BOMPOCHI IO TEME JICKIUH.

11.2. Meroauveckue yKazaHus JUIsi OOYYarOIIMXCS IO BBIMOJHEHUIO JIA0OPATOPHBIX
pabot

B xozme BbImoNHEHMs 1a0OpaTOpHBIX pabOT OOYyYArOIIUICS JOJDKEH YrayOWTh |
3aKpENUTh 3HAHWS, MPAKTHYCCKUE HABBIKH, OBJAJIETh COBPEMEHHON METOIMKOW M TEXHHKOU
IKCTIIEPUMEHTa B COOTBETCTBUH C KBAIU(UKAIIMOHHOW XapaKTEPUCTHKOW OOydYaromerocs.
BrimosnHenne 1abopaTOpHBIX paOdOT COCTOUT U3 KCIEPUMEHTATBHO-IIPAKTUYECKON, PacyeTHO-
AHAJTUTHYECKOW YaCTei U KOHTPOJIbHBIX MEPOTIPHUSITHH.

BrinonHeHue 1abopatopHbIX paboT OO0YyYaromUMCs SIBJISIETCS. HEOTHEMJICMOH YacThIO
W3YYEeHUS JUCHUIUIMHBI, ONpeneNnseMoi y4eOHBIM IUTAaHOM, M OTHOCUTCS K CpEICTBaM,
o0ecrevynBaroINM PEIIeHre CIeAYIONTUX OCHOBHBIX 3a/1a4 00yJaroIerocs:

— TnpuoOpeTeHre HaBBHIKOB HCCIEAOBAHUSA TMPOIECCOB, SIBICHUH U OOBEKTOB,
M3y4aeMbIX B paMKaxX JaHHOW TUCIUILINHBL,

— 3aKperuieHue, Pa3BUTHE M JIeTalU3alMs TeOPETUUYECKHX 3HAHWM, MOJNyYEeHHBIX Ha
TIEKIUSX;

— TONy4eHHe HOBOM MH(OpMAIINH 10 U3y9aeMOW AUCIUTLITHHE;

— TnpuoOpeTeHre  HAaBBIKOB  CAMOCTOSITENBHOW  paboTel ¢ 1abOPaTOPHBIM
o0opynoBaHUEM U PUOOpaMHU.

3aganue ¥ TpeOGOBaHUs K IIPOBEACHUIO Ja00PATOPHBIX padoT




CrynmeHnTsl pa30uWBarOTCS HaA MOATpymmbl, 1Mo 3-4 denoBeka. llepen mpoBencHHEM
nabopatopHOil pabOTHI 00yJaromeMcs CIeayeT BHUMATEILHO 0O3HAKOMHUTELCS C METOAHMYECKUMU
yKa3aHUSIMA [0 €€ BBIMOJIHEHUI0. B COOTBETCTBUMM C 3aJaHWEM OOYYaroIIUecs JIOJIKHBI
MOATOTOBUTh HEOOXOTUMBIC NaHHBIC, MOJYYUTh OT MPEMoJaBaTelis IOMYCK K BBHITOJHEHUIO
nabopatopHoil pa®OThI, BHITIOJHUTH YKA3aHHYIO TOCJICIOBATEIILHOCTh JCUCTBHUM, MOJYYUTH
TpeOyeMbIe pe3ylbTaThl, 0(OPMUTH U 3aIMUTUTH OTUET IO JIAOOPATOPHOI padoTe.

Crpykrypa u hopma oTdera 0 1a00paTopHOM paboTe

Otduer o sabopaTopHOW paboOTe JOJDKEH BKIIOYATh B CEOS: THUTYJIBHBIA JIHCT,
(hOpMYIUPOBKY 3aTaHMs, TEOPETUUYCCKUE IIOJIOKCHHUS, HWCIIOJIb3yeMbIe IIPH  BBITIOJTHESHUHU
nabopaTopHO# pabOTHI, OMMCAHUE MPOIECCa BHIMOJIHEHHUS Tab0paTOpHO paboTHI, MOJTydeHHBIE
PE3yIbTaThI U BBHIBOJIBI

TpebGoBanus Kk 0hopMIIEHHIO OTYETA O JTabOpaTOPHOH paboTe

[To ka0t 1abopaTopHON pabOTE BHITIONHIETCS OTACIBbHBIA OTYET. TUTYIBHBIN JTUCT
opopmisieTcss B COOTBETCTBUM C I1a0noHOM (0Opas3nom) mnpuBefeHHbIM Ha caiite ['YAII
(www.guap.ru) B pazneine «CeKTop HOPMAaTUBHOW JOKYMEHTAIMN». TEeKCTOBBIE U TpaduuecKue
Marepuaibl opopmisitorcss B cooTBercTBuM ¢ aeictByrommumu ['OCTamu u tpeGoBaHusIMU,
npuBeneHHbiMu  Ha caiite ['YAIl (www.guap.ru) B pasgene «CeKkTop HOPMaTUBHOMU
JOKYMEHTAITUI.

11.3. Meroauueckue yKa3zaHHs Ui 00yJaronuxcs M0 MPOXOKICHUIO CaMOCTOSITEIIBHOM
paboThI

B Xo/e BBITIOJIHEHHSI CaMOCTOSATEIBHON PabOTHI, 0OYJAIONIUHCS BBITIOJHIET paboTy IO
3aJJaHAI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IPEIOIaBaTelisi, HO 0e3 ero HermocpeJCTBEHHOTO
YYaCTHSL.

Jnst oOydvaroruxcst mo 3aouHoil (opme oOydeHHs, caMOCTOsITeNbHAs paboTa MOXKET
BKJIIOYATh B c€0s1 KOHTPOJBbHYIO PaboTy.

B mporiecce BBIMOTHEHUS CaMOCTOSATEIBLHOM pabOThI, y oOydaromierocss GpopMupyercs
1enecooOpa3Hoe MIaHUpOBaHHE pabOUYero BpeMEHH, KOTOPOE MO3BOJIIET UM Pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHHMM M CHUCTEMAaTH3allMM MpUoOpeTaeMbIX 3HaHMil, oOecreurnBaeT BBICOKUMN
YpPOBEHb YCIEBAEMOCTU B MEpUOJ OOY4YEeHHs, MOMOTaeT TOJYYUTh HABBIKM IOBBIIICHUS
podecCHOHALHOTO YPOBHSL.

MetonuyeckumMi ~ MaTepuajamMH,  HampaBiISIONIMMH  CaMOCTOSITENIbHYIO  paboTy
oOyuaroumxcs, sBISIOTCA:

—  y4eOHO-METOIMYECKHl MaTepual Mo AUCIUILIUHE,

— METOJIUYECKHE YKA3aHHUA IO BBIMOJIHEHUIO KOHTPOJBHBIX paboT (A oOyyaronmxcs
10 3a049HOM (popme oOydeHHs).

11.4. Meroauueckue yKa3aHusi g OOydarolmuXcs IO MPOXOXKACHUIO TEKYILEro
KOHTPOJISl YCIIEBAEMOCTH.

Texkymuit KOHTPOJb YCIEBAEMOCTH NPEIyCMaTpUBAeT KOHTPOJIb KadecTBa 3HAHUU
oOyyaronuxcs, OCyIIECTBISIEMOTO B TEYCHHE CEMECTpa C ILIENbI0 OLICHUBAHUSA XOJa OCBOCHHUS
JUCIUIUIAHBI.

11.5. Meroaunueckue yka3aHus sl 0OYYaroIIMXCs MO MPOXOKICHUIO TMPOMEKYTOUYHOM
aTTecTalluu.
[IpomexyTouHas aTTecTanus 00yJaromuxcs MpeaycMaTpUBaeT OIICHUBAHHE IPOMEKYTOUHBIX U

OKOHYATEeNIbHBIX pe3yabTaToB oOOy4deHUs 1O JUCHUUIUIMHE M MNpoBOIUTCcS B  (opme
middepeHINpPOBaHHOIO  3ayeTa € aTTECTAllMOHHOM OLEHKOW «OTJIIMYHO», «XOPOLIO»,
«YIOBIIETBOPUTENIBHO», «HEYIOBIETBOPUTEIbHO». (CHCTEMa OLEHOK IIpU IPOBEICHUHU
MPOMEKYTOUHOM aTTecTallMi OCYIIECTBISIETCS B COOTBETCTBUU C TpeboBaHusMmu IlonmoxxeHuit
«O TeKylleM KOHTpOJIE YCIIEBAEMOCTH M IPOMEKYTOYHOW arTecrauuu crylaeHToB ['VAIL
oOyyaromuxcs o MporpaMMbl BhICIIEro oopasoBanus» U «O MOAYIBHO-PEHTHHIOBOM cuCTEMe
OLIEHKU KauecTBa yueOHO! paboThl cTyeHTOB B ['YAIIy».



JIuct BHECEHUs U3MEHEHUH B pabouylo IporpamMmy AUCLHUIIINHBI

Jlata BHeceHus
U3MEHEHUH U
JIOITOJTHCHUH.

IToamucey BHecHIEro
H3MCHCHHUS

CozepxaHve U3BMEHEHUM U JTOTIOTHEHUH

Hata u Ne

MPOTOKOIA
3aceAaHus
kadenpol

IToamuce
3aB.
Kadeapoit
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