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Aunnorarnus

JucuumumHa «MUKpPOTIPOLIECCOpPHAs TEXHHWKAa B NMPHOOpax, CUCTEMax M KOMIUIEKCAX»
BXOJIMT B 00pa30BaTENbHYIO IPOrPaMMy BBICIIEro 00pa30BaHuUs — IPOrpaMMy CIEIHATUTETA 10
HaNpaBJICHUI0 MOATOTOBKW/ crenuanbHoCcTH 24.05.06 «CucTeMbl yNpaBiIeHUs JIETaTEIbHBIMU
ammaparamm» HarpaBlieHHOCTH «[IpuOopsl cucreM ympaBieHUsl JIETAaTENbHBIX AallapaToBy.
JucuuninuHa peanusyercs kadenpoit «Nel3».

JucuuiuivHa HaneneHa Ha (JOpMUPOBAHKE Y BBITYCKHHUKA CIETYIONTIX KOMITETEHITHN

I[IK-1 «CnocoGeH KOOpPAWHUPOBATH pa3pabOTKM JeTaled W Y3JI0B MPUOOPOB
OpHUEHTAIMH, HABUTAIMM M CTAOWIM3alMU JIETATeNbHBIX allapaToB B PAaKETHO-KOCMHYECKOM
MIPOMBIIIIEHHOCTH

[IK-8 «CrocoOeH mnpenacTaBiiTh pe3ylbTaThl HCCIeAOBaHMA B (OpMe OTYETOB,
pedepaToB, 0030pOB, MyOIUKAIIUNA, TOKIAJ0B U 3asIBOK HAa U300PETCHUS

ConeprxaHue JAUCHUIUIMHBI OXBATBIBAET KPYTI BOTPOCOB, CBA3aHHBIX C (hOPMHPOBAHHEM
3HAHUW B O0OJACTH TEOPUU MPOEKTUPOBAHMS CHELHATU3UPOBAHHBIX IUPPOBBIX U 1UPO-
AHAJIOTOBBIX BBIYHCIUTEIBHBIX YCTPOWCTB NMPHOOPHBIX KOMIUIEKCOB Ha OCHOBE KOMIUIEKTOB
IUQPPOBBIX  HMHTETPAITBHBIX CXEM  pa3jIMYHOTO YpPOBHS HMHTETpAllid W BCTPOEHHBIX
MUKPOIPOIIECCOPOB 1 MUKPO DBM, MoAroTOBKA BBIITYCKHUKOB K PEIMICHHUIO MPO(HECCHOHATBHBIX
HAyYHO-HMCCIICIOBATEIIbCKMX  3a1ad, CBS3aHHBIX C TPOBEICHHEM OKCIEPUMEHTAIBHBIX
UCCIIeIOBaHUH, (OPMHUpPOBaHWE Y CTYIEHTOB COBPEMEHHOTO HAYYHOTO MHPOBO33PEHHS,
pa3BUTHE TBOPYECKOTO €CTECTBEHHOHAYYHOTO MBIIUICHHS, O3HAKOMJICHHE C METOJIOJIOTHEH
MIPOEKTUPOBAHUS COBPEMEHHBIX H3MEPUTEIHHBIX CPEICTB.

[IpermoraBanue MUCHMIUIMHBI TIPEIyCMaTPUBACT ClEAyIOmuUe (HOPMBI OpraHH3aluU
y4eOHOTO MmpoIiecca: JEKIUH, JabopaTopHbIe paboThl, CAMOCTOATENIbHAS paboTa 00yJaronerocs.

[IporpaMmoii AUCHUIUIMHBI TPETYCMOTPEHBI CIENYIOIIME BHJbI KOHTPOJS: TEKYLIUN
KOHTPOJIb YCTICBAEMOCTH, TPOMEKYTOUHAs arTecTanus B popme nudpepeHInpoBaHHOTO 3a49eTa.

[IporpaMmoii AUCHUIUIMHBI TPETYCMOTPEHBI CIENYIOIIME BHbI KOHTPOJS: TEKYLIUN
KOHTPOJIb YCTIEBAEMOCTH, TPOMEXKYTOUHAsI arTecTtanus B hopme nudepeHIpoBaHHOTO 3a4eTa.

OO6mrast TpyJ0€MKOCTh OCBOCHHS JUCIUIUIMHBI COCTABIsCT 3 3adeTHhIX enuHuibl, 108
4acoB.

S3bIK 00y4YeHHS MO JUCHUILTUHE KPYCCKUN».



1. IlepeueHb mIaHUpPyEMBIX PE3YIbTATOB O0YUEHHUS 110 IUCLHUILIMHE

1.1. [enu npenoiaBaHus AUCIUIUIMHBI

MuxkponpolieccopHas TEXHUKa B IpUOOpax, CUCTEMax U KOMILJIEKCaX

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

1.2. JucuumuimHa BXOAMT B  COCTaB  4acTH, (OPMHUPYEMOW  y4aCTHUKAMHU
00pa3oBaTeNbHBIX OTHOIICHUH, 00pa30BaTENbHON MPOrpaMMBbl BBICHIETO 00pa3oBaHUs (1aee —
OI1 BO).

1.3. TlepedeHpb MIaHUPYEMBIX PE3yIbTATOB OOYUECHHUS MO AUCHUILUINHE, COOTHECEHHBIX 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 KOMIETEHIMI U HHAUKATOPOB UX JIOCTHKEHUS

Kareropus (rpynma) Konu Koy n HanMeHOBaHWE HHIMKATOPA JIOCTIKCHUS
HauMEHOBaHUE
KOMITETECHITUH KOMITCTCHITHH
KOMITETECHITUHT
[IK-1 Cniocoben [1K-1.3.1 3HaTh OCHOBBI IPOEKTUPOBAHUS U
KOOPJAMHUPOBATH pacdeTa 3JIEMEHTOB U Y3JI0B IPHUOOPOB M CHCTEM
pa3paboTKH JeTaNie | OpUEHTAINHU, HABUTAIMHN U CTaOUITU3aINH
1 y3JI0B IprOOPOB JIeTaTENBHBIX alapaToB
OPHUEHTALINH, [1K-1.VY.1 ymeTh BBITIOJHATH HEOOXOIUMBIC
[IpodeccronanbHble | HaBUTALMU U pacueTsl, CBsI3aHHbIE C MPOEKTUPOBAHUEM
KOMITETEHIINH cTabunn3anuu 3JIEMEHTOB U Y3JI0B PUOOPOB U CUCTEM
JeTaTeabHbIX OpUEHTAINH, HaBUTAIMH U CTaOUITN3alluu
anmnapaToB B JIeTaTeIbHBIX anmnapaToB
paKeTHO- [1K-1.B.1 BnageTs METOAMKAMH MPOECKTUPOBAHMS,
KOCMUYECKON B TOM YHCJIE C UCTOJIb30BaHUEM KOMITbIOTEPHBIX
IPOMBIIIJICHHOCTH TEXHOJIOT Uil
ITK-8 Cniocoben
PEJICTaBIIATh
€3yJIbTaThl
pesy. . IIK-8.B.1 BiameTs HaBBIKAMH 0000IEHNS,
UCCIIEJIOBaHU B
[Ipodeccrnonanbubie (hopMe OTIETOB bopMynupoBaHUs U U3TOKEHUS PE3YJIbTaTOB
KOMITIETEHITHH p ’ HAy4YHO-UCCIIEI0BATENbCKIX U OIMBITHO-
pedepaToB, 0030pOB,
. KOHCTPYKTOPCKUX padoT
nyOIHKaIuii,
JOKJIAJIOB U 3asIBOK
Ha U300peTCHUS

2. Mecro nuctumianHel B cTpykType OIT

JlMcuuIuinHa MokeT 6a3upoBaThCsl HA 3HAHUAX, paHee MPUOOPETEHHBIX 00yJaroIIMMHUCS
[IPU U3YYECHUH CIICTYIOLIUX TUCLHUIIINH:

— «OIEeKTPOTEXHUKAY,

— «udopmarukay,

— «Du3uKay,

— «CrneunanbHble NEKTPUYECKUE MAILIUHBD,

— «ONEeKTpOHUKAY.

3HaHUA, TNOJYYEHHbIE NPU U3YYEHUU MaTepualla JaHHOM JUCLUIUIMHBI, UMEIT Kak
CaMOCTOSITEJIbHOE 3HAYEHHE, TaK U MOT'YT UCIIOJIb30BATHCA IIPU U3YYEHUH APYTUX NUCLUILIMH:




— «TexHnueckas OKCILTyaTaiud W UCIbITAHWA AaBUALMOHHBIX OJJICKTPOCUCTEM U

IMHJIOTAXHO- HABUTI'allTUOHHBIX KOMIIJIICKCOB»,

— «HHTepdeiickl HUHTETPaTbHO-MOTYTbHON aBHOHUKI,
— « CHucTeMBbl perucTpaiiu, KOHTPOJIst U 00pabOTKHU MOJIETHONH HHPOPMALTUN .

3. O0BeM U TPYTOEMKOCTh TUCITUTUIAHBI
Jarabie 00 o0meM o0beMe MUCIUILUIMHBI, TPYJOSMKOCTH OTACIBHBIX BHUIOB y4eOHOM
paboTHI MO AUCHUILTUHE (M paclpeAesIeHHEe ITON TPYAOEMKOCTH IO CEMECTPaM) IPEACTaBICHbI B

Tadaure 2.

Tabmuima 2 — O0beM U TPYAOEMKOCTh JTUCIUATIIHBI

TpynoemkocTs 1o

Bun yue6Hoit paboThl Bcero ceMecTpam
Ne7
1 2 3
Oowan mpyooemKocmao OuUCYUNIUHDL, 3/ 108 3/ 108
3E/ (1ac)
H3 nux uacoe npakmuueckoi no020moeKu 34 34
Ayoumopnble 3anamus, BCETo 4ac. 68 68
B TOM YHCJIE:
nexiuu (JI), (qac) 34 34
npakTuueckue/ceMunapckue 3anarus  (I13),
(qac)
naboparopasie padoTsl (JIP), (dac) 34 34
KypcoBoit mpoekt (padota) (KII, KP), (1ac)
JK3aMeH, (Jac)
Camocmosmenvnas paboma, Bcero (4ac) 40 40
Buo npomexcymounoii ammecmayuu:. 3a4er,
mapd. 3ager, sx3ameH (3auer, Hudd. 3auq, ﬂgg{@' Hudd. 3au.

DK3.%%*)

4. CopeprxaHue TUCIUTITMHBI

4.1. PacrnpezaeneHue TPyIOEMKOCTH IUCHIUILIMHBI IO pa3jeiiaM | BUAAM 3aHATHMH.

Pa3,ZleJ'IBI, TEMBI JUCHUILINHBI U UX TPYAOCMKOCTDh IIPUBECACHEI B Ta6J'II/IHC 3.

Tabnuna 3 — Pa3gensl, TeMbl AUCHUILINHBL, HX TPYA0EMKOCTh

Paznensl, TeMBl AUCHUIIMHBL Jexunn | 113 (C3)| - JIP KII CPC
’ (qac) (qac) (gac) (gac) (gac)
Cemectp 7
Paznen 1. OGmue cBenenus
0 MHUKPOIIPOLIECCOPHBIX CUCTEMAX
Tema 1.1. CtpykTypa MukKpormpoueccopa 12 12 15
Tema 1.2. ITaMATh MUKPONIPOLIECCOPHOU CUCTEMBI
Tema 1.3. CucremMa koMaH MUKpOIIpOIECCOpa
Tema 1.4. UaTepdeiic Mukporpolieccopa




Pasznen 2. MUKpOKOHTpOIIIEPHI.
Oco0eHHOCTH CTPYKTYPBI U IPUMEHEHUS
Tema 2.1. OcHOBHEBIE CBEICHUS

0 MUKPOKOHTpOJIIEpax

Tema 2.2. CTpykTypa 1 napaMeTpsl
MukpokoHTpouiepa MK AT89C2051 12 12 15
Tema 2.3. [locnenoBaTenbHbli 0OMEH JaHHBIMU
Tema 2.4. IIpumepsl CXeMHBIX pelIeHni

C UCIIOJIb30BAaHNEM MHUKpPOKOHTpOJIEpa

AT 89C2051

Tema 2.5. OcnoBHble cBeneHus no PIC
MHUKpPOKOHTpOJIIIepaM

Pasnen 3. Pa3paboTka ¢ poBsix mpudOpoB

Ha OCHOBE MUKPOKOHTpOJLIEpa

Microchip PIC18F4520

Tema 3.1. Apxutektypa 1 QpyHKIMOHATIbHBIC
BO3MOKHOCTH MHKPOKOHTpOJLIIEpa

Tema 3.2. [IporpaMMHO-anmapaTHbIe

CpEICTBA MPOrPAMMHUPOBAHUS U OTIIAJKA

Tema 3.3. ITopTthl HdpoBOro BBOAA-BHIBOAA.
Tema 3.4. YrpaBieHue ycTpoiCTBaAMH UHIUKAITAH
Tema 3.5. IloaximroueHne yCTpoOWcTB

BBOJIa TUCKPETHOU MH(OpMAIIUU

Tema 3.6. Cuctema npepbIBaHUI
MHUKPOKOHTpOJLIEpa

Tema 3.7. IHTerpupoBaHHBIE MOTYIIH TaiiMEpOB 10 10 10
Tema 3.8. UaTerpupoBannbiii Mmomyns AL

Tema 3.9. UaTerprpOBaHHBIN MOIYITH

reHepaTopa TaKTOBBIX UMITYJIECOB

Tema 3.10. MaTerpupoBanusiii Mmoayns EEPROM
Tema 3.11. HTErpUpOBAaHHBIN MOTYIIH
anmapaTHOr0 YMHOXKHUTEIS

Tema 3.12. Unrepdeiic 12C

Tema 3.13. Unrepdeiic SPI

Tema 3.14. UnTerpupoBaHHbBII MOAYIIb CHHXPOHHOM
ACHUHXPOHHOM MOCIIeI0BaTENbHOM Mepeaun JaHHbIX
Tewma 3.15. UnTErprpoBaHHbBIN MOAYIb T€HEPAIHH
CUTHAJIOB

C IIMPOTHO-UMIYJIBCHON MOAYJISIIHUEN

HUroro B cemectpe: 34 34 40

HUroro 34 0 34 0 40

IIpakTHueckass IOATOTOBKA 3aKIIOYAcTCd B  HENOCPEICTBEHHOM  BBINIOJHEHUHU
oOyJaromMMHUCST ~ ONPEAENECHHBIX  TPYIOBBIX  (YHKUMH,  CBA3aHHBIX C  Oya;ymieit
npoheccuOHaTBbHON AEATENbHOCTHIO.

4.2. Coz[epx(aHHe pa3aciioB U TEM JICKIHHUOHHBIX 3aHATHUH.
Coz[epx(aHHe pa3aciioB U TEM JICKIHOHHBIX 3aHATUH IIPUBCACHO B Ta6J'II/II_[C 4,

Ta6Jmua 4 — CO,I[Cp)KaHI/Ie PasAciioB U TEM JICKIHMOHHOI'O TUKJIA

HOMep pasacia HazBanue u COACPIKaHUC PA3JACIOB U TCM JICKITUOHHBIX 3aHITUH

1 Paznen 1. OOmume cBeneHnss 0 MUKPOIPOI[ECCOPHBIX CUCTEMAX




Tema 1.1. CTpykTypa MHKpOIpoLieccopa

CrpykrypHas cxema MII cuctembl 1 Ha3HaueHHE ee
3JIEMEHTOB:LIeHTpanbHoro npoteccopa (LIT), mamsaru, ycrpoiicts
BBOJIa/BBIBOJIA, CUCTEMBI TPEPHIBAHUMN, COCTaB CUCTEMHOM mUHBI MIT
cucreMbl. BuyTpennss crpykrypa MII u Ha3HaYeHUE ee IIEMEHTOB:
apu(METUKO-JTOTMYECKOT0 YCTPOICTBa, pabOUNX PErUCTPOB, PErucTpa
COCTOSIHHUSI, CYETUMKA KOMAHJ, PETUCTPA aJpeca MaMsITH U yCTpOUCTBa
ynpasnenus. [Topsaok padotser MII: cragun BEIOOPKH/BBITIONHEHHS.
Crnoco0bl aapecanuu MIT.

Tema 1.2. ITamMATh MUKPOITPOLIECCOPHOI CHCTEM

OHeproHezaBucuMas namsaTh: 0azosas cxema [13Y, macounsie [13Y,
nepenporpammupyemsie [13Y. EEPROM (®JIDUI T13VY): aueiixa
namsiti Ha ocHoBe MOII TpaH3ucTOpa ¢ IUIaBaIoiM 3aTBOPOM,
napameTpbl coBpeMeHHbIx OJIDII 13V cnocob nporpaMmupoBanys,
cxema (opranuzanus) OJIDUI [13Y. Dueprozasucumas namsats (O3Y,
€€ BHJIbI U CXEMBbI STYeeK CTaTHYECKOro u JuHamudeckoro O3V,
Matpura O3Y, suasr O3Y ucnonszyemsie B MII cucremax.

Tema 1.3. Cucrema KOMaHa MEKPOITPOIIECCOP

Komanpl 00paboTKy JaHHBIX: TIEPEChUTKH/3arPy3KH JAHHBIX,
apudMeTHIecKue 1 Jorudeckue komanpl. @opmart komana. Koman st
mepexo/a , YCIOBHBIN U 0€3YCIIOBHBIN TIEPEXO0/IbI, UX BUABL. KoMaHIbI
BBI30Ba MTOANPOrpamm, ux BUAbI. CTEK MUKPOITPOIlECCOPa, KOMaHIBI
paboT CO CTEKOM.

Tema 1.4. UaTepdeiic Mukpormporieccopa

Wurepdetic ¢ O3V u [13Y: npumep cxemHoro perreHus. Opranu3anus
BBOa/BBIBOMA. [lapasuienbHblil HHTEpdEic: cxema mapaieabHOro
BBO/Ia TAHHBIX. PeXXKM orpoca Ipy BBOJIE TaHHBIX, CHCTEMA
MpepbIBaHUNA: TPUOPUTET, MacKa MPEPHIBAaHUN.

Paznen 2. MukpokoHTpoiepsl. OCOOEHHOCTH CTPYKTYPHI H
MPUMEHCHUS

Tema 2.1. OCHOBHBIE CBEACHHS O MUKPOKOHTPOJIIEpaxX

Ocunosnsle cBenenns 0 MK: MK kak MII cuctema Ha oqHOM
KpHCTaJIe.

Tewma 2.2. CTpykTypa 1 mapaMeTpbl MEKpoKoHTpoimiepa MK
AT89C2051 CrpykrypHas cxema, mapameTpsl (EMKOCTh TTaMSTH,
TaKTOBas 9acToTa), TaiiMepsl MR, ero paboumne perucTpsl, MOPTHI
BBOJIa/BBIBO/IA, UX CXEMHOE PELICHHUE.

Tema 2.3. IlocnenoBatenbHblil OOMEH JaHHBIMU
[TocnenoBatensHbI 0OMeH maHHbIMHE: mHHA [2C, ee mpoToko,
CXEMHOE pelIeHue

Tema 2.4. IIpuMepsl CXeMHBIX PEIICHUH C HCIOIb30BAHUEM
MukpokoHTpoiepa AT 89C2051

CxeMbl yIpaBlieHUs AMHAMHYECKOW WHANKAIMed Ha CBETOIMOAAX,
YIIpaBIeHHS KUAKOKpUCTALTHYecknuM MoayineM MT-10T7-7,
UCIIOJIHUTENbHBIM YCTPOHCTBOM Ha OCHOBE CUMHUCTOPA, IH(PO-
aHaJIOrOBOI'0 Ipeodpa30BaTelis U CUCTEMBI BBOJIAa AHAJIOTOBBIX JAHHBIX
Tema 2.5. OcHoBHBIE cBenieHUs 0 PIC MUKpOKOHTpoOsIepaM
Apxurekrypa. Cucrema komas. Matepdetic. Xapakrepuctuku MK
Ha npumepe MK PIC 18F458, PIC 16C84.

Paznen 3. Pa3paboTka nudpoBbIX NpuOOPOB HA OCHOBE
MukpokoHTposuiepa Microchip PIC18F4520.

Tema 3.1. Apxutektypa u QyHKUMOHAIBHBIE BO3MOXHOCTH
MHUKPOKOHTPOJUIEPA.




ApXHTEKTypa, HHTErPUPOBaHHbBIE NTepr(epruitHbIC MOTYJIH, CHCTEMa
KOMaH/I, TEXHUYECKHE XapaKTEPUCTUKH.

Tema 3.2. [IporpaMmMHO-anmapaTHbIe CPEICTBA MPOrPaMMHUPOBAHUS H
OTJIaJIKH.

Cuctemsbl pa3paboTKy, MPOrpaMMHUPOBAHHS U OTIAAKU
MHUKPOIIPOI[ECCOPHBIX cucTeM. OTIIaqurKH, SIMYIATOPHI,
POTrPaMMaTOpHI.

Tema 3.3. [opTel poOBOTro BBOJA-BHIBOAA.

YCTpoiicTBO MOPTOR IIUGPOBOro BBOAA-BBIBOMA. PerucTpsr
KOH(UTYpaluy U JaHHBIX.

Tema 3.4. YcrpoiicTBa MHIUKAIUH.

Y CTpORCTBO MOMYIPOBOJHUKOBBIX aj(haBUTHO-IIU(PPOBBIX U
IIKAaJIBbHBIX

uHAMKaTOpoB. [ToAKITIOYeHe HHIAMKATOPOB K IOpTaM
MUKpPOKOHTpoJuiepa. Pazpaborka nmporpamMmmHoro obecrieuenus (I10)
JUIsl OTOOpaXkeH sl UH(POPMAIIUH.

Tema 3.5. YerpoiicTBa BBOA AMCKPETHON HH(MOPMAIINH.
YcrpoiicTBO MaTpuuHOM KilaBUaTyphl. [loaKII0uE€HHE KHOMOK,
HepeKIroyaTeneii 1 MaTpUYHOM KIaBUATYyphl K IOpTam
MUKpPOKOHTpoJuiepa. Pazpaborka nporpamMmmHuoro obecrieuerus (I10)
JUISL BBOJIA TUCKPETHON HH(OpMAIUH.

Tema 3.6. Cuctema npepbIBaHIN MEUKPOKOHTPOJLIEpPA

YerpoticTBo 00paboTKH MpephIBaHMi MUKpOKOHTposuiepa. Crucrema
MPUOPUTETOB. PerucTps! ynpasiieHUs PephIBaHUSIMHE TTepr(epHitHBIX
mopyel. [TonnporpaMmmbl 00pabOTKH MPEephIBAHUH.

Tewma 3.7. HTErprpOBaHHBIC MOIYIIS TATMEPOB

YerpolicTBo M YHKITHOHAIBHBIE BO3MOYKHOCTH MOJyJIeH TaliMepoB.
IIporpammuoe yrpasieane Moy assMu. O0paboTka pephIBaHH.
Tema 3.8. MaTerpupoBanubiii Moxyins AL

YerpolicTBO M hyHKITHOHAIBHBIE BO3MOKHOCTH Moy st ALIIT.
IIporpammuoe ynpasieaue MogyieM. OOpaboTka mpephIBaHHM.
Tema 3.9. IHTErpHpOBaHHEIN MOIYJIh T€HEPATOPA TAKTOBBIX
HMILYJIbCOB

YCTpoiicTBO B PYHKIIMOHATBEHBIE BO3SMOKHOCTH MOJIYIISL.
[IporpaMMHOe yrnpaBieHHE MOIYJIEM.

Tewma 3.10. UaTerpupoBannsiii Mmoxyns EEPROM

YcTpoitcTBO B PYHKIIMOHATEHBIE BO3SMOXKHOCTH MOJIYIIS.
[Iporpammuoe yripaBienne mogyineMm. O6paboTKa mpephIBaHui.
Tema 3.11. HTErpupoBaHHbI MOAYJIb aIIAPATHOTO YMHOXKUTEIS
Y cTpoicTBO U (PYHKLINOHATIBHBIE BO3MOXXHOCTH MOZYJISL.

Tewma 3.12. UnTepdeiic 12C

YcTpoicTBO U (PYHKLINOHATIBHBIE BO3MOXXHOCTH MOZYJISL.
[Iporpammuoe yripaBienne mogyneMm. O06paboTKa MpephIBaHui.
[Nonxmrouenne NaTYNKOB K MUKPOKOHTPOJUIEPY 110 HHTEPPEHCY.
Tewma 3.13. UaTepdeiic SPL

VYcTpoicTBO U (PyHKIMOHAIBHBIE BO3MOXXHOCTH MOZYJISL.
[IporpammMHoe ynpasienue moayieM. OOpaboTKa npephIBaHUM.
[onxmroueHne NaTYNKOB K MUKPOKOHTPOJUIEPY 110 HHTEPPEHCY.
Tema 3.14. UnTerpupoBaHHbIA MOAYJIb CHHXPOHHON aCHHXPOHHOM
MOCJIEA0BATEIbHON Iepenaun JaHHBIX

VYcTpoicTBO U (PyHKIMOHAIBHBIE BO3MOXXHOCTH MOZYJISL.
[IporpammMHoe ynpasienue moayieM. OOpaboTKa npephIBaHUM.
Peanuzamus .unatepdeiicoB RS232, RS422, RS485.

Tema 3.15. UnTErpupoBaHHbII MOyIb TEHEPALIUY CUTHAJIOB C
IMPOTHO-UMITYJILCHOW MOJYJILIUEH.

YcTpoicTBO U (PyHKIMOHAIBHBIE BO3MOKHOCTH MOTYJISL.
[IporpaMMHOe ynpaBieHHE MOJYJIEM.




4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS

TeMbl pakTHUECKUX 3aHATHIA U UX TPYJOEMKOCTh IPUBECHBI B TAOIUIIE 5.

Tabmuua 5 — [IpakTudyeckne 3aHATHS U UX TPYJOEMKOCTb

N3 Hux No
Ne | Tewmbl npakTrdeckux | PopMbl IPaKTUYECKUX | TpymOEMKOCTh, |IPAaKTHYECKOH |pa3zaeia
/1 3aHSATUHN 3aHSATUHI (gac) MMOJATOTOBKH, | TUCITHII
(gac) JIMHBI
Y4eOHBIM MJIAHOM HE IPETYCMOTPEHO
|
Bcero
4.4. JlabopaTopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATUN U UX TPYAOEMKOCTh IIPUBEACHBI B Ta0nUIIE 6.
Tabnuia 6 — JlabopaTtopHble 3aHATHS U UX TPYAOEMKOCTb
N3 Hux No
n/m HaumenoBanue nabopatopHbix paboT TPyAOEMKOCT®, | MPAKTHUECKOH | pasjiera
(dac) MOJATOTOBKH, | JUCITUTI
(dac) JIUHBI
Cemectp 7
1 | UccnemoBanue 610ka MUKPOTIPOTPaMMHOTO 8 1
yIpaBJICHUS U LIEHTPAJILHOTO Mpolieccopa
cepun K589.
2 | UccnenoBanre MUKPOKOHTpOJUIEpa 8 2
ATmega32-16A
3 | UccnenoBanue mporpaMMHpyeMOit 8 2
JIOTUYECKOM MHTErpalibHON MUKPOCXEMBbI
(IJINC)
4 | [IporpaMMHupoOBaHNE MUKPOKOHTPOJIIEpA 6 3
PIC18F4520 st AMCKPETHOTO BBOIA
nHpopMmaruu
WccnenoBanue nntepdeiica [2C 4 3
Bcero 34

4.5. KypcoBoe mpoeKkTupoBaHue/ BBIIOJIHEHHE KYPCOBOM pabOThI

V4eOHBIM IUIAHOM HE npeaAyCMOTPCHO

4.6. CamocrosTenbHas paboTa 00yJaromuxcs
Buner camocTosiTensHOM paboTHI U €€ TPYA0EMKOCTh IPUBEIEHBI B TabnuIe 7.

Tabnuma 7 — Bunsl camocTosTensHON paboThl U €€ TPYA0EMKOCTh

. Bcero, | Cemectp 7,
Bun camoctosiTenbHOM paboThI
qac qac
1 2 3
N3ydeHne TeopeTHIecKoro Marepuana 40 40

mucruranHel (TO)

Kypcosoe npoexrupoanue (KII, KP)

PacuerHo-rpaduueckue 3ananus (PI'3)

Brinosnnenue pegepara (P)




[ToaroroBka K TeKyIeMy KOHTPOJIIO
ycnieBaemoctu (TKY)

Jomamnee 3aganue (/13)

KonTponsnsie paboTsl 3a04ankoB (KP3)

[ToaroroBka K IpOMEXyTOYHOMN
arrecranuu (I1A)

Bceero: 40 40

5. [lepeueHn y4eOHO-METOIUIECKOTO 00CCIICUCHHUS
JUTSI CAMOCTOSATENIbHOM pabOThl 00YJAIOIIUXCS IO TUCHUTUTAHE (MOIYIIIO)
Y4eOHO-MeTOAMYECKNE MaTepHalibl A CaMOCTOSITENIbHON paboThl 00ydaroluXcsl yKa3aHbl B
.. 7-11.

6. IlepeueHb MEYATHBIX U ANEKTPOHHBIX YUCOHBIX H3TaHUH
[lepedyeHpb medaTHBIX U DIEKTPOHHBIX YIEOHBIX N3/IaHUI MPUBEJICH B TaOIuUIE 8.
Tabmuna 8— IlepeueHp MeYaTHBIX U AJIEKTPOHHBIX YICOHBIX H3/IaHUH

ugp/ KomnuecTso 5K3eMILIApOB B

bubnuorpaduryeckas ccbuika oulmoTexe
URL anpec
(KpoMe AIIEKTPOHHBIX FK3EMILISIPOB)

621.38 DJEeKTPOHHUKA U MUKPOTIPOIIECCOPHAS 15
245 texuuka. C.I'. ['puropesn u ap. ; pea. B. U.

Jlaunn / yaeOnuk. -Poctos 0//l : denukc,

2007. - 568 c.
Yk MuxkpomnpolieccopHast TEXHHKa B Ipudopax, 30

004.318(079) | cucremax u KoMIiekcax: yued. mocobue / B.
BBK 32.973- | A. Anees, B. M. Ananenxo, 10. ®@.

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

boiiko B.1. CxeMoTeXHHKa 3JIEKTPOHHBIX
cucteM/ MuKponpoeccopsl u
MukpokoHTposuepsl.. CI16: BXB-IletepOypr,
2004. 464c

booksee.org>book/764521

benos A.B. KonctpynpoBaHue ycTpoilcTB Ha
mukpokontposuiepax. CII6.: Hayka u
TEXHHKA.

2005, 295 c.
libbib.org>konstruirovanie-
ustrojstvna...

belov- a-v/

7. TlepeyeHb 2MEKTPOHHBIX 00pPa30BaTENbHBIX PECYPCOB
UH(GOPMAITMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTn «IHTepHEeT»

[Tepeuenn ANEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB uH(GOPMaIMOHHO-
TEJIEeKOMMYHUKAITMOHHON ceTu «MHTepHeT», HEOOXOAMMBIX s OCBOCHHS JUCIHUILTUHBI
npuBeeH B Tabmuie 9.

Tabmuma 9 — IlepedeHb SIEKTPOHHBIX O00pa30BaTENBHBIX pPECYpCOB HH(DOPMAIIMOHHO-
TEJIEKOMMYHHUKAIIMOHHOH cetn « HTepHeT»

URL anpec HanmenoBanue




8. Ilepedenr MHPOPMALTMOHHBIX TEXHOJIOT U
8.1. [lepeyenp mTpPOTPaMMHOTO O0OECHEUEHHS, HCIOIB3YEMOTO TMPH OCYIIECTBICHUHU
00pa30BaTEILHOTO MPOIIEcca MO AUCIUIIINHE.
ITepeuensp nCONIB3yeMOTr0 IPOrpaMMHOTO oOecnieueHus peacTaBieH B Tabmune 10.

Tabnuma 10— [Tepeuens mporpaMMHOTO 00ECTICUCHIS

Ne o/t HaumenoBanue

He npenycmotpeno

8.2. IlepeueHp WH()OPMAITMOHHO-CITPABOYHBIX CUCTEM, HCITOJIb3yEMBIX npu
OCYIIIECTBIICHUH 00pa30BaTEIHLHOTO MPOIIecca MO AUCIHILTHHE

[TepeueHs UCTONB3YeMBIX HMH(DOPMAIIMOHHO-CIIPABOYHBIX CHCTEM IMPEJICTaBICH B
Tabauie 11.

Tabnuma 11— [lepeuens HHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HaunmenoBauue

He npenycMoTtpeno

9. MarepuanbHO-TeXHHYECKas 6a3a
CoctaB MarepuagbHO-TEXHUYECKOW  0a3bl, HEOOXOAMMOW JUIi  OCYIIECTBIICHHS
00pa3zoBaTeNbHOTO MpoIiecca 1Mo JUCITUIUIMHE, TIPeCTaBieH B Tadnuiel 2.

Tabmuma 12 — CoctaB MaTepuaibHO-TEXHUUECKOU 0a3bl

No HaunmeHnoBanue cocTaBHOM 4acTu Howmep ayautopuu
n/n MaTepHaIbHO-TEXHUYECKOM 0a3bl (pu HEOOXOAMMOCTH)
1 | MynpTuMeuitHas JEKIMOHHAS ayAUTOPHUS 12-08
Crnenunanm3upoBaHHas J1abopaTopus 12-08
«MUKpPOTIPOIIECCOPHBIX H3MEPUTEIHHO-
BBIYHCIIUTEIBHBIX CUCTEM

10. OueHo4YHBIC CpeACTBA IS MPOBEICHUS IPOMEKYTOUHOM aTTECTAIIMH
10.1. CoctaB OIEHOYHBIX CpEACTBAJS MPOBEACHUS MPOMEXKYTOUYHOM aTTecTaluu
oOyuaroniuxcs 1o AUCHUIUINHE MpUBeaeH B Tabmuie 13.
Tabnuia 13 — CocTaB O1IEHOUHBIX CPEACTB JUIsl MPOBEACHUS MPOMEKYTOUHOM aTTeCTaINH

Buj npomexyrouHoil arrectauuu [lepeueHb OIIEHOYHBIX CPEACTB
JuddepenunpoBaHHbIN 3a4€T Cnucok BOIIPOCOB;
TecThr;
3agaun.

10.2. B kadecTBe KpUTEpUEB OIEHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOEHHS)
KOMIETEHIMI 00ydJarouuMucs NpUMeHseTcsl S-0ajulbHas LIKajla OLEHKH C(HOpPMUPOBAHHOCTH
KOMIIETEHINH, KoTopas npuBejeHa B Tabnuue 14. B TeueHne cemecTpa MOXET UCIOJIb30BaThCS
100-6annpHast  mIKajia  MOAYJIBHO-PEMTHHIOBOM  cHCTeMBl ~ YHHBEpPCHUTETa,  MpaBUIIa
UCIOJIb30BAHUS KOTOPOM, YCTAaHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabnuua 14 —Kpurepuu onieHKH YpoBHSI CQOPMUPOBAHHOCTH KOMIETEHIUH

| Orenka KoMreTeHImy | XapakrepucTuka cOpMHUPOBAHHBIX KOMITETEHIUIH




5-0aympHas mkana

— oOydaronuiics TIIyOOKO W BCECTOPOHHE YCBOWJ TPOrPaMMHBII
Marepua;

— YBEPEHHO, JIOTHYHO, TIOCIIEJOBATEIFHO U IPAMOTHO €T0 H3JIaracr;

— OIIMpasACb Ha 3HAHHUA OCHOBHOH H HOHOHHHTCHBHOﬁ JIMTCPATYPHI,

«OTIIMYHOY M
GATTCHOY TECHO MPUBS3BIBAET YCBOCHHBIC HAYYHBIC TTOJIOKEHUS C MPAKTUIECKOM
JESITeILHOCTBIO HAMPABIICHUS,
— yMeJo 000CHOBBIBAET M ApTYMEHTHPYET BBIJBUTACMBIC M HJICH;
— JIeJIaeT BBIBOIBI U 000OIIEHHS
— cBOOOHO BJIAJICET CUCTEMOM ClieMaIN3UPOBAaHHBIX OHATUH.
— 00y4JaronIuics TBEPIO YCBOWII MPOTPAMMHBIA MaTepual, rPaMOTHO U
[0 CYyLIECTBY U3Jaraer €ro, ONupasChb Ha 3HAHUS OCHOBHOMU
JUTEPATYPHI;
CXODOLLOY — HE JIOMYCKAEeT CYIIECTBEHHBIX HETOYHOCTENH;
P — YBSI3BIBAET YCBOCHHBIE 3HAHUS C MPAKTHUUYECKOW J1€ATEITbHOCTHIO
<«GAYTEHO»
HarpaBJICHUS,
— apTyYMEHTUPYET Hay4YHbIE MTOJI0KEHNUS,
— JenaeT BLIBOALI U 0000IIEHNS
— BJIQJICET CUCTEMOM CIICIIMAIM3UPOBAHHBIX TTOHSTHA.
— oOyyarouuiicss ycBOWJI TOJbKO OCHOBHOW MpOTpaMMHBIN MaTepua,
[0 CYHIECTBY M3JIaraeT €ro, ONmupasch Ha 3HAHUS TOJILKO OCHOBHOM
JUTEPATYPHI,
— JIOMyCKaeT HeCYIIEeCTBEHHBIC OMTUOKNA U HETOYHOCTH,
«yIOBJIETBOPUTEITHHO .
GATTOHOY — WCTIBITHIBACT 3aTPYAHCHHUS B TPAKTUYECKOM NPUMEHEHWUW 3HAHHA
HaIpaBJICHUS,
— cJ1ab0 apryMeHTHPYET Hay4yHbI€ MOJI0KEHHUS,
— 3aTpyaHseTcs B GOPMYITMPOBAaHUHN BBIBOJIOB M 0000IICHUH;
— YaCTUYHO BJIA/ICET CUCTEMOH CelMaTN3UPOBAHHBIX OHITH.
— oOyyarouuiicss He YCBOWJI 3HAYUTENIbHOM dYacTH MpOTrpaMMHOIO
Marepuana;
— IONyCKAaeT  CYIIECTBEHHbIE  OIIMOKM W HETOYHOCTH  MpH
«HEYIOBJIETBOPUTEITHHO i
paccMoTpeHuH Npo0ieM B KOHKPETHOM HalpaBlICHUY;
«HE 3a4TEHO»

— WCIIBITHIBACT TPYTHOCTH B MPAKTHYECKOM IPUMEHEHUH 3HAHUI;
— HE MOYKET apryMEHTHPOBATh HAYYHBIC [TOJIOKCHHS,
— He (HOPMYIMPYET BHIBOJIOB M 000OIICHUI.

10.3. TunoBbIe KOHTPOJIBHBIC 3aJaHKS HJIM MHBIC MaTCPUAIIBI.
Bomnpocsr (3amaun) a1 sKk3aMeHa peIcTaBlIeHbl B Tadnuie 15.

Tabmuma 15 — Borpocs! (3agaun) s SK3aMeHa

Ko
Ne ni/m [Tepeuens BonpocoB (3a1a4) Ui SK3aMeHa g
WHJIMKaTOpa
Y4eOHBIM IUIAaHOM HE MPEYCMOTPEHO
Bomnpocer (3amaun) s 3avera / mudd. 3adera npencraBiieHbl B Tadimie 16.
Tabnuua 16 — Borpocs! (3aaun) ais 3adera / qudd. 3agera
Kon
° 1/ [epeuens BompocoB (3amay) mwist 3aueta / qudd. 3adera
Ne 1/ epeue ompocoB (3ama4) ans 3ayeta / qudd. 3aue HHIMKaTOpA
I1K-1.3.1
IK-1.V.1
IT1K-1.B.1
IT1K-8.B.1
Ne n/mt Ilepeuens BompocoB (3a1a4) st 3aueta / audd. 3auera Kon
WHAUKATOpa




1. Opranuzauus namMatu Mukpokontposuiepa PIC18F4520.
Opranuzanus creka. Peructpsl cieluagbHOr0 Ha3HAYEHUS.
PerucrpoBsie ¢aitnbl.

2. Komannsiii uki mukpokoHTposuiepa PIC18F4520.
ApupMeTHuecKO-I0THUECKOe YCTPOHUCTBO. MaTpuUiHBIiA
YMHOYKHTEb.

3. Cucrema npepriBanuii MukpokontpoJsuiepa PIC18F4520.
4. VluterpupoBaHHbII 3J€KTPOHHBIA MOTYIU

TalimepoB MukpokoHtpoJsuiepa PIC18F4520.

5. HTEerpupOoBaHHbIN IEKTPOHHBIA MOAYJIb

reHepaTopa CUrHajia ¢ HIMPOTHO- UMITYJIbCHOM
Moxynauuei Mukpokontposuiepa PIC18F4520.

6. nTerpupoBaHHbIi 31eKTpOHHBINA MO Tyab ALITT
mukpokoHTposuiepa PIC18F4520.

7. ApXuTEKTypa U OCHOBHBIE TEXHUYECKHE XapaKTEPUCTHKH
MUKpOKOHTpoIiepa «Mumnanap» 1986BE93

8. Moaynu TaitMmepoB MUKPOKOHTpoOJuIepa «Muianap»
1986BE93

ITK-1.3.1

9. Cucremnslii Taitmep SysTick MuUKpoKkOHTpoILIEpa
«Mwunangp» 1986BE93

10. ITopTsl BBOAA-BBIBOJA MUKPOKOHTpOJIIEpa «Munanap»
1986BE93

11. bnok ynpaBieHus TAKTOBOI 4YaCTOTOM MUKPOKOHTPOJUIEpA
«Mwunangp» 1986BE93

12. UnTerpupoBanubiii Moayinbs ALl MukpokoHTposuiepa
«Mwunangp» 1986BE93

13. UnTerpupoBanubiii Moayiab LIAIT MukpokoHTpoOsIiepa
«Mwunangp» 1986BE93

14. MukpoxonTposuiep Microchip PIC18F4520. Apxutektypa
U QyHKIMOHAJIbHbIE BO3MOKHOCTH. IHTEerpupoBaHHbIe
3NeKTpoHHBIe Moaynu. CrucTtema KOMaHI.

15. O6paboTka nmpepbrIBaHUN U UCKIIOYCHUHN B
MUKpOKOHTpouiepe «Mumnanapy» 1986BE93

IIK-1.¥.1

16. IlopTsl 1M pOBOro BBOAA-BbIBOIa MUKPOKOHTpPOJIEpa
PIC18F4520.

17. NHTErpupOBaHHBIN 3JIEKTPOHHBII MO1yJb
MOCeI0BATEIbHOM CUHXPOHHOM cBsi3u MSSP
mukpokoHntpoiuiepa PIC18F4520. Peanuzanus unrepdeiica
18. mocnenoBatenbHoi cBsizu SPI (Serial Peripheral Interface).
19. NuTErpupoBaHHbIN 3JIEKTPOHHBII MOYJIb
MOCJEI0BATEIbHON CUHXPOHHOM cBsi3u MSSP
mukpokoHTposiepa PIC18F4520. Peanuzaus unrepgeiica
20. mocnenoBatenbHoi csa3u [2C (Inter-Integrated Circuit).
21. HTErpupOBaHHBIN JIEKTPOHHBIN MOIYJIb
NIOCJIEZI0BATEIbHON CHHXPOHHOM aCHHXPOHHOM Iepeadn
naHHblx EUSART muxpoxonTposiepa PIC18F4520.

22. Peanu3zanust uHTepQEiicoB NOCIe0BATENbHOM CBA3N
RS232, RS485 n RS422.

23. DNeKTpUYECKH CTUPAEMOE POTPAMMHUPYEMOE TOCTOSIHHOE
3anomuHaroiiee ycrpoiictso EEPROM mukpokoHTposuiepa
PIC18F4520. Opranusanus onepaunuii 3alucu 1 YTEHUS
JTAHHBIX.

IIK-1.B.1
I1IK-8.B.1




[lepeyenp Tem Ui KypCOBOTO MPOEKTUPOBAHMS/BBINOIHEHUS KypCOBOM pabOTHI
mpecTaBiIcHbl B Tabmuie 17.
Tabnuna 17 — IlepeueHb TeM JUIsi KypCOBOTO TPOEKTHPOBAHUSI/BBITIOJIHEHHS KYpPCOBOM pabOThI

Ne /i [TpumepHbIil TepeyeHb TeM IS KYpCOBOTO IIPOSKTUPOBAHUS/BBITIOJIHEHHS
j KypcOBOH pabOThI

Y4eOHBIM IJIAaHOM HE IPETYCMOTPEHO

Bompocer nmnsi mpoBeneHHsT TPOMEXKYTOYHOM arTecTalli B BUIE TECTUPOBAHUS
mpecTaBiIcHbl B Tabmuie 18.

Tabmuua 18 — [IpumepHbIii TIepedeHb BOIPOCOB ISl TECTOB
Tabnuna 18 — IlpumepHsbIii nepeyeHs BONPOCOB Il TECTOB

Kon

Ne n/m [IpuMepHBIi epedeHb BOIIPOCOB ISl TECTOB
WHJMKATOpa

1 Hucmpykuyusn: Ilpouumatime mexcm u evibepume npasunvusiii omeem u | 11K-1
3anuwiume apeymeHmol, 060CHO8bI8AIOWUE 8bIOOD OMEemd. [1K-8
K o0mum npu3Hakam BCTpanBaeMbIX MEKPOKOHTPOJUIEPOB MOYKHO
OTHECTH:

-KoMrmakTHbIe pa3zMephl B HAUTMYUE PaIaTOpOB s 3PHEKTUBHOTO
OTBO/JIa TEILJIa;

-OpTOroHAJIBHOCTh BHYTPEHHHUX PETHUCTPOB MUKPOKOHTPOJIIEPA,
TTO3BOJISIONIYIO ONITUMU3UPOBATH CTPYKTYPY IPOTPAMMBI;

-Takoit MUKpPOKOHTPOJUIEP UMEET apXUTEKTYpPy, 00JIeTdaroniyro padboTy
C BEIIECTBEHHbIMH YHCIIAMH;

-Bce HeoOxoauMbIe pecypcehl (IaMSATh, YCTPOMCTBA BBOA-BbIBOIA U
T.[.) PACNOJIATAIOTCS HA OJHOM KPHCTAJLIE ¢ POLEeCCOPHBIM SIAPOM.

2 Hucmpykuyun: Ilpouumatime mexkcm u evibepume npasuiavhvle | [1K-1
sapuanmvl omeema u 3anuuiume apeymenmsl, obocrosvigarouue 6vioop | 11K-8
omeemoe.

B cocTaB BcTpanBaeMbIX MUKPOKOHTPOJUIEPOB OOBIYHO BXOIAT:
-YcTpoiicTBa MHAMKAIIMK U CPEACTBA PYYHOU MOJACTPOUKN TaKTOBOM
YacTOTBHI;

-CxeMa HayaJIbHOT O 3anmycka npoueccopa (Reset), namMsaTh
NMPOrpaMM M NPOrpaMMHbIi nHTEpdeiic;

-Jlekoiepbl CUTHANOB, TIPE0Opa3yIOIIKE MOJIYTOPOPA3PSIAHBIN KOJI B
II1M curnaim;

-Cpeacrsa BBOAA-BbIBO/Ia JAHHBIX U TaiiMepbl, pUKCHpYIOLIHE
YHMCJI0 KOMAH/IHBIX IIUKJIOB.

3 Hucmpykuyusn: I[lpouumatime mexcm u ycmauvogume coomeemcmaue. | [1K-1

Kaoicoou  nosuyuu, Oannoii 6 neeom  cmondye, noobepume | 11K-8

COOMBEMCMEYIOWYI0 NOZUYUIO 8 NPABOM CIMOJI0Ye.
A UHCTpyMEHT, 1. IIporpamMmmarop
HCIOJIb3YEMBIN VIS
CO3/J1aHUs UCXOTHOTO
TEKCTa IPOrPaMMBI
b UncTtpymenr, 2. AnnapartHbIil CUMYJISATOP
C IOMOILBIO KOTOPOTO
IIPOU3BOIUTCS
HEIOCPEACTBEHHAs
3aMMch NPOrpaMMHOIO
KOJia B




MHKPOKOHTPOJLIED
B Ilporpammsl, 3. PenaxTop
KOTOPBIE  BBINOJIHSIOT
OTKOMITUIMPOBAHHBIN
IIPOTPaMMHBIN KOJ

B UHCTPYMEHTAJIbHOM
KOMITIBIOTEPE CHUCTEMBI
pa3paboTKu

I' IIporpammHO- 4. IIporpaMMHbIN CUMYJIATOD
anmapaTHOe CpeICTBO
it 3aMeHsl MK

B peaJbHOM cXeme
Kiaou k orBety: A-3; B-1; B-4; I'-2.

4 Hucmpyxkyua: Ilpouumaume mexkcm u yemanosume | 11K-1
noc1e008amenbHOCMb. 3anuwume coomeemcmayiowyio | T11IK-8
nocne0oeamenbHoCmy OYKe clesa Hanpaso.

VYxaxute nocienoBaTenbHOCTh padoTel MK nukiom gon Heiimana
A. BpiOopka KOMaH/Ibl U3 MaMSTH.

b Brimonnenne KoMaHIbL.

B YBennueHnne Ha eMHALY CHETYMKA KOMaH/,.

I' lemmdpupoBanre koaa KOMaH/Ibl.

Kurou k orBery: A-B-TI'-b.

3aaHue OTKPBITOrO THIA C Pa3BEPHYTHIM OTBETOM IpeJICTaBIeHbI B Tabmuie 15.

Ilpumeuanue:

CucreMa OIleHUBAaHUS TECTOBEIX 3aIaHUNI:

1 tum) 3agaHre KOMOWHHPOBAHHOTO THIIA C BHIOOPOM OJHOTO BEPHOTO OTBETA U3
YEeThIpEX TMPEJIOKEHHBIX W OOOCHOBAaHMEM BBHIOOpA CUMTAETCS BEPHBIM, €CIU TPABHIHHO
yKazaHa nudpa ¥ MPUBENECHBI KOHKPETHBIC apTyMEHTHI, HUCIOJIb3YeMbIC TPU BBHIOOpE OTBETA.
[TonHOE CcoOBMajeHWE C BEPHBIM OTBETOM OIICHMBAaeTCs | OaioM, HEBEPHBIM OTBET WIH €ro
otcyrcTBue — () 6auIoB.

2 tun) 3ajilanie KOMOMHUPOBAHHOTO THITA C BHIOOPOM HECKOJIBKUX BapHMAHTOB OTBETA M3
MPEIJIOKEHHBIX U Pa3BEPHYTHIM 0OOCHOBAHHMEM BBHIOOpA CUMTACTCS BEPHBIM, €CIH IPABUIHHO
yKa3aHbl TU(PBI U MPUBEICHB KOHKPETHBIE apryMEHThI, UCIIOJIb3YeMbIE TIPH BHIOOPE OTBETOB.
[TonHOE COBMazeHUE C BEPHBIM OTBETOM OILICHUBAETCs 1 OayuioM, €Ciii JOMYIICHBI OIUOKH HUITH
OTBET OTCYTCTBYET — () OaJIIoB.

3 tum) 3amaHue 3aKpHITOTO THIA HAa YCTAaHOBJIEHHE COOTBETCTBUS CUHTAETCS BEPHBIM,
€CJIM YCTaHOBIIEHbI BCE COOTBETCTBHS (TMO3MIIMU U3 OJHOTO CTOJOLA BEPHO COIMOCTABIEHBI C
MO3UIUSAMU Jpyroro ctonbua). [lonHoe coBmageHre ¢ BEpHBIM OTBETOM OlleHHBaeTcs 1 6amiom,
HEBEPHBIN OTBET WJIM ero oTcyTcTBHe — () OamnoB

4 Ttun) 3agaHue 3aKpPHITOTO THUNA HAa YCTAHOBIIEHHE IMOCIEIOBATENFHOCTH CUUTAETCA
BEpPHBIM, €CJM MPaBUIBHO YKazaHa Bcs mocleaoBarenbHOCTh 1ugp. [loaHoe coBmaaeHue c
BEPHBIM OTBETOM OIIEHUBaeTcs 1 OanioM, eclid TOMYIIEHbI OMHUOKHA MM OTBET OTCyTcTBYyeT — 0
0aJioB.

5 Tum) 3agaHue OTKPHITOIO THMA C Pa3BEPHYTHIM OTBETOM CUUTAETCS BEPHBIM, €CIH
OTBET COBMAJAeT C STAJOHHBIM MO COJEpX)aHUIO U TMoiHOoTe. [IpaBUNBHBIN OTBET 3a 3aqaHHe
OlleHUBaeTCs B 3 Oasia, eClii JOMyIeHa 0/iHa OIKHOKa \ HETOYHOCTH \ OTBET NMPAaBUIIbHBIN, HO HE
MOJIHBIH - 1 Gast, eciau gomyineHo 6osee 1 omiOKH \ OTBET HENMPABUIBHBIHN \ OTBET OTCYTCTBYET
— 0 GaioB.

[lepeueHb TeM KOHTPOJBHBIX PabOT MO AUCIUIUIMHE OOYYaIOUIUXCA 3a0YHOU (HOPMBI
oOyueHus1, mpeacTaBieHbl B Tabnuie 19.

Tabnuua 19 — IlepeueHb KOHTPOJIBHBIX padoT




No i/mt [Tepeyenb KOHTPOJILHBIX pabOT

He npenxycMoTtpeno

10.4. Meroguueckie  MaTepuasbl,  ONPEACISAIOMIME  MPOUEAYPhl  OLECHUBAHHA
WH/IMKATOPOB, XapaKTepU3YIOIIUX dSTanbl (OpPMUPOBAHUS KOMIIETCHIMH, COAEp)KaTcs B
JIOKaNbHBIX HOpMaTUBHBIX akTax [YAIL, pernmameHTHpYyOIIMX HOPAJOK U HPOLEAYPY
IIPOBEJICHUS TEKYLIEr0 KOHTPOJISI YCIIEBAEMOCTH U NPOMEKYTOUHOM aTTeCTalluy 00Yy4aroIuXCs
I'VAIL

11. Meroanueckue ykazaHus JJIs1 00YJarOIIUXCs IO OCBOCHUIO TUCIUTIITUHBI

11.1. Meroauueckue Yyka3aHus Ui OOYy4aroUIMXCS II0 OCBOEHHUIO JIEKIIMOHHOTO
Marepuana.

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOWHOE, CHUCTEMHOE,
riy0oKkoe W sSCHOE HU3JIoKeHue ydeOHoro marepuana. HasHaueHue COBpEMEHHOW JIEKIIMM B
pamMKax JUCHMIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MHQOPMAIMIO 10 TEME, a B OCBOECHUU
(yHIaMEHTaJIbHBIX MpPOOJeM TUCHUIUIMHBI, METOJO0B HAYYHOTO IIO3HAaHUS, HOBEHUIINX
JNOCTHXKEHUM HayyHOU MbIciu. B yueOHOM mporiecce JIEKIHs BBIMOJIHSAET METOA0JIOTHYECKYIO,
OpraHU3alMOHHYI0 U UHPOPMAIIMOHHYIO QYHKIMU. JIeKus packpbhlBaeT MOHATHHHBIN amnmapaT
KOHKpETHOW oOnacTu 3HaHMs, €€ NpoOJieMbl, JaeT LEeIbHOE MpPEICTaBICHHE O JUCIUILIMHE,
MOKa3bIBAaET B3aUMOCBS3b C APYTUMU JUCHUILTMHAMH.

[InanupyemMble pe3ynbTaThl IPU OCBOCHUHU 00yJarOUTMMHUCS JIEKIIMOHHOTO MaTepuaa:

— TIOJydeHHE COBPEMEHHBIX, IEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAHUH, YPOBEHb
KOTOPBIX ONPENEACTCS UEIEBOM YCTAHOBKOM K Ka)K/I0M KOHKPETHON TEME;

— TIOJy4eHHE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIOIaBaTEIEeM;

— pa3BuTHE MNpPO(EcCHOHAIBHO-AETOBBIX  KAauecTB, JIIOOBU K  IpeaMeTy |
CaMOCTOSITEIBHOTO TBOPYECKOTO MBIIIIJICHHUSI.

— TIOsIBJIEHHWE HEOOXOAMMOT0 MHTEpeca, He0OOX0MMOTO JIJIsi CAMOCTOSITEIIBHON PabOThI;

— TOJy4yeHHe 3HAaHUW O COBPEMEHHOM YpPOBHE pa3BUTHS HAYKH U TEXHUKU U O
MIPOTHO3€ UX Pa3BUTH Ha OJvKaiiue robl;

— HAY4YMTbCS METOJMYECKH 00padaTbiBaTh MaTepuai (BBIACIATH TIJIaBHbIE MBICIU U
MOJIOKEHUSI, TMPUXOAUTh K KOHKPETHBIM BBIBOJAM, IMOBTOPSATh HUX B  Pa3IMYHBIX
(hopMyITUPOBKAX);

— TMOJy4eHHE TOYHOTO MOHMMaHHUS BCEX HEOOXOUMBIX TEPMUHOB U MOHSATHUH.

JIeKIMOHHBI MaTepuad MOXET COMPOBOXKIATHCA JIEMOHCTpAIlMeil ClIalijioB H
WCIIOJIb30BAHMEM Pa3IaTOYHOTO0 Marepuala MpU TMPOBEACHUU KOPOTKUX OUCKycCUH 00
O0COOCHHOCTSIX MPUMEHEHHSI OTACTbHBIX TEMATUK 10 TUCIUTUIHHE.

CrpykTypa npeocTaBieHHs JEKIIMOHHOTO MaTepuaa:

—  U3JI0)KEHHUE TEOPETUYECKUX BOMIPOCOB, CBSI3aHHBIX C PACCMATPUBAEMOM TEMOI;

— OIHCaHUE METOJIOB U aITOPUTMOB, IPUMEHIEMbIX B COBPEMEHHOM

—  MHKpPOIIPOLIECCOPHOM TEXHUKE;

—  JIEMOHCTpalUs IPUMEPOB PEIICHNs KOHKPETHBIX 3a]1a4 10 TEME;

— 000011eH1Ee U3JI0KEHHOTO MaTepuaa,;

—  OTBETHI HA BO3HUKAIOIIHE BOIIPOCHI IO TEME JIEKIIHH.

11.2. Meroauueckue yka3aHHs Ul OOy4YaroOIIMXCsl 10 BBINOJHEHHMIO Ja0OpaTOPHBIX
pabot

B xozme BbImosHEHHs 1a0OpaTOpHBIX paboT oOy4aromuicss MOOJDKEH YIriayoOuTh U
3aKpEeNUTh 3HAHMS, NMPAKTUUYECKUE HABBIKH, OBJAJETh COBPEMEHHON METOAMKONW U TEXHUKOM
SKCIIEPUMEHTAa B COOTBETCTBUH C KBAJU(HUKAIMOHHOW XapaKTEepUCTHKONW OOydaromerocs.




Brimosnnenue 1abopaTOpHBIX pabOT COCTOUT U3 SKCHEPUMEHTAIBHO-MPAKTUYECKON, pacyeTHO-
AQHAJIMTUYECKOM YacTel U KOHTPOJIBHBIX MEPOIIPUATHUH.

Brimonnenue mabopatopHbIx paboT 0Oy4aromuMmcsi SBISETCS HEOTHEMIIEMOW YacThIO
W3yUYEHHs] JTUCHMIUIMHBI, OINpeNensieMoil ydeOHbIM IIJIJAHOM, W OTHOCHUTCS K CPEICTBaM,
00eCTeynBaroIIUM PEIICHUE CIIeTYIONINX OCHOBHBIX 3a71a4 00y4aroierocs:

— TMpHOOpETeHHWE HAaBBIKOB HCCIECIOBAaHHMS MPOIECCOB, SBICHUH H  OOBEKTOB,
M3Yy4aeMbIX B paMKax JaHHOW JUCLUIUIMHBI;

— 3aKpeIuvieHHe, Pa3BUTHE U JeTalIu3alMsl TEOPETUYECKUX 3HAHWUM, IMOJIy4YEeHHBIX Ha
JIEKLUSAX;

— TOJy4eHHE HOBOM MH(OpMAaLMK 110 U3y4aeMON AUCLUILIINHE;

— TnpuoOpeTeHHe  HAaBBIKOB  CAMOCTOSITENBHOM  paboThl ¢ JaOOPATOPHBIM
000pyI0BaHUEM U TTPUOOPAMHU.

3ajanuie u TpeOOBaHUs K MPOBEICHUIO JIJA0OPATOPHBIX PabOT

CrynenTsl pa3z0buBaroTcs Ha mnoarpynmnel, mo 3-4 uenoBeka. Ilepen mpoBeneHnem
nabopaTopHOU pabOTHI OOyUarOIIEMCsl ClIeTyeT BHUMATEILHO O3HAKOMHUTHCA ¢ METOAMYECKUMU
VKa3aHUSIMH 10 €€ BBIMOJIHCHHWI0. B COOTBETCTBMM C 3aJaHWEM OOYYArOIIHeCs JOJIKHBI
MOJATOTOBUTh HEOOXOIUMBIC JIaHHBIC, IMOJIYUYUTh OT IPENojaBaTelis JOMYCK K BBHITIOJHESHUIO
nmabopaTtopHOil padOTHI, BBHITIOJHUTH YKAa3aHHYIO TOCJICIOBATSIIBHOCTh JCUCTBHM, MOJYYUTH
TpeOyemble pe3yinbTaThl, OPOPMHUTD U 3ALUTUTUTH OTUYET MO JabopaTopHOi paboTe.

CrpykTypa u opma oTdera 0 1abopaTopHO paboTe

Otyer o mabopatopHOi paboTe MAOHKEH BKIOYATh B CeOS: TUTYJIbHBIA JIHCT,
(GOpMYIMPOBKY 3aTaHUs, TEOPETUUYCCKHE IOJIOKECHHUS, HWCIIOIb3yeMbIe IIPH  BBITIOJTHECHUHN
nabopaToOpHOU PabOThI, OMMCAHUE MPOIIECCca BBHIMOJHEHUS 1a00paTOPHO pabOThI, TOJTYyICHHBIC
pe3yNabTaThl U BBHIBOJIBI

TpeboBanus k oopmIIeHUIO OTYETA O JIaOOpaTOPHO paboTe

[To ka0t 1abopaTopHON pabOTEe BHITIOIHICTCS OTACIBbHBIA OTYET. TUTYIBHBIN JTUCT
odopmIIIeTCsT B COOTBETCTBHU ¢ ImabmoHoM (oOpasmom) mpuBeAcHHbIM Ha caiite ['YAIL
(www.guap.ru) B pazneine «CeKkTop HOPMAaTUBHOW JOKYMEHTAIun». TEeKCTOBbIE U rpaduiecKue
Marepuaibl opopmisitorcss B cooTBercTBUM ¢ aecTByromumMu ['OCTamu u tpeGoBaHUsAMH,
npuBeneHHbIMH  Ha caiite ['YAII (www.guap.ru) B pasgene «CeKTop HOPMaTHBHOU
JOKYMEHTAII.

11.3. Meroauueckue yka3zaHus Jjsi 0Oy4daronuxcs Mo MPOXOKICHUIO CaMOCTOSATEIbHON
paboThl

B xojne BBINOJMHEHUS CaMOCTOSTEIbHONU paboThl, 0OyUYarOUIUiiCs BBINOJIHSAET paboTy MO
3aJJaHUI0 U TIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTelisi, HO 0e3 ero HemocpeaACTBEHHOTO
y4acTHsl.

s oOyvarommxcsi mo 3a04HOil (opMe oOyueHHs, caMOCTOsATENbHAass paboTa MOXKET
BKJIIOUYATh B €01 KOHTPOJIBHYIO PadoTy.

B mporecce BBIMOTHEHUS CaMOCTOSITENBbHON paboThl, y obOyuaromierocs (opMupyercs
1enecooOpasHoe MIaHUpOBaHHE pabovYero BpeMEHH, KOTOPOE MO3BOJIIET UM Pa3BUBATh YMEHHUS
Y HaBBIKM B YCBOGHHWU M CHCTEMATH3allUUd MPUOOPETaeMbIX 3HAHHM, 00eCleYrBaeT BBICOKHIA
YPOBEHb YCIIEBAEMOCTH B TMEpPHOJ OOydeHHs, MOMOTAeT TMOJYYUTh HABBIKH MOBBIIICHHUS
podecCHOHATLHOTO YPOBHSL.

MetonuyeckuMi ~ MaTepuajamMH,  HaNpaBISIOUIUMU  CaMOCTOSITENIBHYIO — paboTy
00yUaIOUTUX CASIBIISTFOTCS:

— y4eOHO-METOIUYECKHi MaTepHal Mo AUCIUILIUHE,

— METOJIUYECKHE YKa3aHUS IO BBHIMOJIHEHUIO KOHTPOJIBHBIX paboT (Asi oOydaroniuxcs
1o 3a09HOM (hopme 0OyUeHus).

11.4. Meroauueckue yKa3aHUs I OOydYalomUXcs IO MPOXOXKJACHUI0 TEKYILEro
KOHTPOJISl YCIIEBAEMOCTH.




Texkymuil KOHTPOJIb YCIEBAEMOCTH IIPEAYCMAaTpPUBACT KOHTPOJb KadeCcTBA 3HAHUU
00y4aroImuxcs, OCYIECTBISIEMOrO B T€UEHHE CEMECTPa C IENbI0 OLIEHMBAHUS XOJa OCBOCHMS
JUCLUIIIIUHBL.

Obsi3amenvho 014 3anoNHeHUs npenodasamenem. YKa3vlearomes mpeoo8anus u Memoobl
nposedenus meKywje2o0 KOHMPOIS YCnesaeMoCcmu, a Mmakxce Kaxk pe3yibmambsl MeKyuje2o
KOHMpPOAsL ~ ycnegaemocmu — OVOym — yuumuleamvCsi npu  NPOBeOeHUl  NPOMEHCYMOUHOl
ammecmayuu.

11.5. Meroauueckue ykazaHus JUisl OOYYAIOIMIMXCS MO MPOXOXKICHUIO MPOMEKYTOUHON
aTTeCcTaluu.
[IpomexxyTouHast arTectanusi 00y4aronuxcs MpeayCMaTpruBaeT OLIEHUBAHUE MTPOMEKYTOUHBIX U

OKOHYATEJIbHBIX PE3yJabTaTOB OOy4eHHMs] 10 JUCLHUIUIMHE W MpOBOAUTCA B  (opme
TU(pPEepeHIPOBaHHOIO 3a4yeTa C aTTECTAllMOHHOW OLEHKOM «OTJIIMYHO», «XOPOILIO»,
«YIOBIIETBOPUTEIbHO», «HEYAOBIETBOPUTEIbHO». (CHCTEMa OLEHOK NpU  MPOBEJIECHUU
MPOMEXYTOYHOM aTTECTAIMK OCYIIECTBIISIETCS B COOTBETCTBUU ¢ TpeboBaHusiMu [lomoxkeHuit
«O TeKylleM KOHTpOJIE YCIIEBAEMOCTH M IPOMEKYTOUYHOW aTTectauuu cryiaeHTtoB ['YAIL
00yJaroIIMXCsl O MPOTPaMMBI BBICIIIETO 00pa3oBaHus» U «O MOAYITHHO-PEUTHHTOBON CHUCTEME
OIICHKH KauecTBa yueOHOU paboThl cTyneHTOB B 'Y AIl».



JIuct BHECEHUs U3MEHEHHUI B pabouyro MporpaMmy JUCIUILUIMHBI

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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