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Annoranus

Jucuunnuna «{udpoBsie BbIYMCIUTENBHBIE YCTPOUCTBA U MUKPOIIPOILIECCOPHI» BXOIUT
B 00pa3zoBaTelbHYI0 MPOTpaMMy BBICIIETO O0pa3oBaHMA — MporpamMmy OakaigaBpuara IO
HarpaBjeHuto noaroToBku/ crueruanbHocTH 12.03.01 «I[IpubGopocTpoeHne» HaNpaBICHHOCTH
«ABHWAIIMOHHBIC TPUOOPHI M HW3MEPUTEIHHO-BBIYUCIUTEILHBIE KOMIUICKCH. JlucruruimHa
peanmmu3yetcs kadempoit «Nel 1».

JlucuurinHa HareneHa Ha (G OPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITETCHIUH:

VYK-1 «Cnoco0GeH OCyIIECTBIATh MOWCK, KPUTHUYECCKUN aHAIM3 M CHHTE3 HWH(POpPMAIIWH,
MPUMEHATHh CUCTEMHBIN TTOAXO0/ JIJISl PEIICHUS] TIOCTABICHHBIX 3a/1a4»

VYK-2 «CrnocobGeH ompenensatb Kpyr 3a7ad B paMKaxX IOCTaBJICHHOH €M U BBIOHUPATh
ONTUMAJIBHBIC CITOCOOBI MX PEIICHUs, UCXOS U3 JEHCTBYIOIMIUX MPABOBBIX HOPM, HMEIOIIUXCS
pPECYpCOB U OTPAaHUUYECHUI»

[1K-2 «CriocoOHOCTh TPUMEHSTH COBPEMEHHBIE AIEKTPOTEXHUYECKHUE U3ICITHUS, CPEICTBA
JJIEKTPOHUKA M MHUKPOMPOIIECCOPHOM TEXHUKHU, BKJIIOYAs MPOrpaMMHOE obOecrieueHue, B
pa3palaThiBa€MbIX HM3MEPUTEIBHBIX U  YIPABISAIOMIUX CHUCTEMAax, CHUCTEMax KOHTPOJIA
apameTpoB»

[IK-5 «CnocoOHOCTh OCYIIECTBISATh TEXHUYECKUH KOHTPOJIb C MCIIOJIb30BAaHUEM
KOHTPOJIbHO- W3MEPHUTENbHBIX NMPHUOOPOB M pa3padaTbiBaTh HOBBIE METOAMKH TEXHHUYECKOTO
KOHTPOJISD)

CopepxaHnie TUCIUILIMHBI OXBATHIBAET KPYT BOIIPOCOB, CBSI3aHHBIX C (DOPMHUPOBAHUEM Y
OakanaBpOB 3HAHUN B 00JIACTU TEOPUU MPOCKTUPOBAHMS CIECIMAIM3UPOBAHHBIX IU(POBBIX U
U(PO-aHAIOTOBBIX  BBIUMCIUTENBHBIX YCTPOHCTB NPUOOPHBIX KOMIUIEKCOB HAa OCHOBE
KOMILIEKTOB IIU(PPOBBIX MHTETPATHHBIX CXEM Pa3IMYHOTO YPOBHS MHTETPALMH U BCTPOCHHBIX
MUKPOIIPOILIECCOPOB U MUKPO-DBM, MOAroTOBKA BBITYCKHUKOB K PELICHUIO MPO(hecCHOHATbHBIX
HAyYHO-UCCIIEIOBATENIbCKUX  3a/Jay, CBA3AHHBIX C IPOBEJIEHUEM  SKCIIEPUMEHTAIBHBIX
UCCIIeIOBaHU, (OpPMHUpPOBAHHE Y CTYACHTOB COBPEMEHHOTO HAYYHOTO MHPOBO33PEHUS,
pa3BUTHE TBOPUYECKOIO E€CTECTBEHHOHAYYHOT'O MBIIUIEHUS, O3HAKOMJIEHHE C METOJI0JIOTHEN
MIPOEKTUPOBAHUSI COBPEMEHHBIX U3MEPUTEIIbHBIX CPEJICTB.

[IpenogaBanue AMCHMIUIMHBI IpeAycMaTpUBaeT cieayromue QopMbl OpraHu3aluu
y4eOHOTo0 mpoliecca: JIEKLUH, JabopaTopHble pabOThl, CAMOCTOSTeNbHAs paboTa 00y4aroerocs,
KOHCYJIbTallUH.

[IporpamMmMoil AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIOIINE BUIbI KOHTPOJS: TEKYIIM
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHASI aTTeCTalUs B opMe IK3aMEHa.

OO0masi TpyA0EMKOCTh OCBOEHHS JUCUHUIUIMHBI COCTaBISET 7 3a4eTHBIX enuHuI, 252
yaca.

SI3bIK 00yUYeHUs IO JUCIUILTUHE KPYCCKUI.



1. TIlepedeHb MIAHUPYEMBIX PE3YITATOB OOYUCHHS 11O AUCIUTIIIIHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

JluctymiiiHa TpeHa3HadeHa Ui MOATOTOBKH —0akajaBpOB WM TPECIIEIYET CIEAYIOIIne
LEJIN:

- U3YYCHHE COBPEMEHHBIX METOJIOB
HH(OPMAIMOHHO-BBIUMCITUTECILHBIX CHCTEM;

- (dopMUpOBaHHE TEOPETUYCCKUX M TMPAKTHUYECKUX HABBIKOB MOCTPOCHHUS 3JIEMEHTOB
MHUKPOIIPOIIECCOPHBIX MH()OPMAIMOHHO-BBIYUCIUTEILHBIX CUCTEM;

- (opmupoBaHUE TEOPETUYECKUX U MPAKTHYCCKUX HABBIKOB pa3pabOTKH, OTIAIAKH U
TECTUPOBAHUS AJITOPUTMHYECKOTO M IPOrPaMMHOr0 OOECIeUYeHHs MHUKPOIPOIIECCOPHBIX

aHalM3a M CHHTE3a MHUKPOIIPOLECCOPHBIX

WH(OPMAIIMOHHO-BBIUMCIIUTEILHBIX ~ CUCTEM  C  HCIOJBb30BAaHMEM  0a30BBIX  SI3BIKOB
IPOrPaMMHUPOBAHUS.
1.2. JlucuumiuHa BXOOUT B  COCTaB  4acTd, (GOPMUPYEMOHl  y4yaCTHHKaMHU

00pa3oBaTeNbHBIX OTHOIICHUHM, 00pa30BaTEeIbHON MPOrpaMMBbl BBICIIETO 0Opa3oBaHUs (lajee —
OI1 BO).

1.3. TlepeueHsp mIaHUPYEMBIX PE3yJIbTATOB O0yUEHHUS 110 AUCIUILINHE, COOTHECEHHBIX C
IIaHupyeMbIMH pesynbratamu ocBoenust OI1 BO.

B pesynbraTe m3ydeHUs AUCHUILIMHBI OOYYAIONIUICS NOJDKEH O0JIanaTh CISAYIONTUMU
KOMIICTCHIMSIMUA WJTH UX 9acTsMH. KOMIIETEHIIMY U WHIMKATOPhI UX JOCTHXKCHHS NIPUBEICHbI B
tabnwue 1.

Tabnuna 1 — [lepeyeHb KOMIIETEHIMI U HHIUKATOPOB MX JOCTHIKCHHS

Konu
Kareropus (rpynna) Koza v HanMeHoBaHME HHIUKATOPA JOCTHKEHUS
HalMEHOBaHUE
KOMIIETEHIH KOMIIETEHIH
KOMIIETEHIIUH
VYK-1 Cnocoben
OCYIIIECTBIIATh
ym . | YK-1.V.1 ymeTb npuMeHsTh METOAUKY TIOUCKA,
MOUCK, KPUTUYECKUI
cbopa 1 06paboTKH HH(pOpPMALIUU, B TOM YHUCIIE C
AQHAJIN3 U CUHTE3
YHuBepcainbHble HCIIOJIb30BAHUEM UCKYCCTBEHHOI'O MHTEIIJIEKTa
uH(popMaluuy,
KOMIIETECHIINU OHMCHSTE YK-1.V.3 ymets orieHuBaTh HHGOPMAIUIO Ha
P . JIOCTOBEPHOCTh; COXPAHATh U MepeaaBaTh JaHHbIE
CUCTEMHBIN TOIXO
C UCIOJIb30BaHUEM IIU(PPOBBIX CPEJCTB
JUISl pELIEHHUS
MIOCTaBJIEHHBIX 3aja4
VK-2 Cnocoben
ONPEEIATh K
PelL pyT YK-2.Y.1 ymeTh NpoBOANUTh aHAJIN3
3ajjau B paMKax o
. IIOCTABJIEHHOM 11eTN U (pOopMynHpOBaTh 3a/1a4H,
MIOCTaBJIEHHOW LIEH
KOTOpBbIE€ HEOOXOMMO PEIIUTh JUIS e
U BBIOMpAThH
JOCTUKEHUS
ONTUMAJIbHbIE
YHuBepcaibHbIe CHOCOGEL X VK-2.B.2 BnageTs HaBbIKaMU BbIOOpA
KOMIETEHIIUU ONTUMAJILHOTO CIIOcO0a pelIeHus 3a/1a4 ¢ y4eToOM
pelieHus, UCXOAs U3 . .
o HUMEIOIUXCS YCIOBUH, PpECYPCOB U OTPaHUUEHUIN
JENCTBYIOINX
VK-2.B.3 Bnanets HaBBEIKAMH HCIIOJIBL30BaHUS
IIPaBOBBIX HOPM, .
IU(GPOBBIX CPEJICTB /IS pEIICHHs] TOCTABICHHOM
HUMEIOLIUXCSA
3a/1a4u
pecypcoB U
OrpaHUYECHUN
[1K-2 Cnocobnocts | I1K-2.3.1 3HaTh BO3MOKHOCTH COBPEMEHHBIX
IIPUMEHSITh INEKTPOTEXHUYECKUX U3JIEIHM, CPELICTB
[TpodeccnonanbHbIC p p A > CPEAS
KOMITETCHIIHH COBpPEMEHHbIE ANEKTPOHUKU U MUKPOIPOLIECCOPHON TEXHUKH C
AIIEKTPOTEXHUYEC- LEJIBbI0 TPUMEHEHHS B COCTaBe MpHOOPOB U
KHE U3ETHs, KOMILIEKCOB
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Cpe/cTBa [1K-2.3.2 3HaTh TEXHOJIOTUN 0OPAOOTKHU U
ANIEKTPOHUKHU U npencTaBieHus] HHPOPMAIMK C UCTIOTh30BAHUEM
MUKPOIIPOIIECCOp- CPEICTB BBIYUCIUTEIHLHONU TEXHUKH, B TOM YHUCIIE
HOM TEXHUKH, Ha OCHOBE MCKYCCTBEHHOI'O UHTEIIEKTA
BKJIIOYAsI [IK-2.Y.1 ymeTb pazpabaThiBaTh CTPYKTYPHBIC U
MpOrpaMMHOE MPUHIUITAAIIBHBIE CXEMBbI y3JI0B U3MEPUTEIHHO-
obecrnieueHue, B BBIUMCIUTEIbHBIX KOMIUIEKCOB aBUAIIMOHHBIX U
pa3pabaTbIBacMbIX KOCMHMYECKHUX JIETaTEIbHBIX allapaToB
W3MEPUTEIbHBIX U [1K-2.B.1 BnageTh HaBbIKaMH pa3pabOTKH
YIPaBISIOLINX MIPOrPaMMHOT0 00€CTICUCHUSI U3MEPUTENbHBIX,
CUCTEMaXx, CUCTeMax | YIPaBJISIOMIUX U KOHTPOJIUPYIOIINX CUCTEM
KOHTPOJIA ABUAIIMOHHBIX U KOCMUYECKHUX JIETATEIbHBIX
apaMeTpoB anmnaparoB
ITK-5 CnocobHOCTh
OCYIIECTBIISATh
TEXHUYECKUI
KOHTPOJIb C .
P [IK-5.Y.1 ymeTs pa3zpabaTbIiBaTh YCTPOHCTBA

HCII0JIb30BaHUEM

npeoOpa3oBaHus ¥ 00padOTKHU HH(POpPMALIUH,

[TpodeccuonanbHbie | KOHTPOIBHO-
UCIIOJIb3YEMbIE IIPU U3MEPEHUSAX U KOHTPOJIE
KOMITETCHIINH WU3MEPUTEIIBHBIX

[1K-5.B.1 BnageTh HaBbIKaMH pa3pabOTKH CXEM
pUOOPOB U .

U3MEPEHHUIN U KOHTPOJISI
pa3zpabaThIBaTh
HOBBIE METOJUKHU
TEXHUYECKOTO
KOHTPOJIS

2. Mecro nucuumianssl B ctpykType OI1
Huctunnuaa Oa3upyercs Ha 3HAHUAX, paHee NPHOOPETEHHBIX CTYJAEHTAMU MIPH

HU3YUCHUH CIICAYIOIINUX NUCIHUIIINH:

— Wudopmaruxka;

— DIIeKTPOTEXHUKA;

— DJIEeKTPOHUKA;

— DIIeKTpOu3MepUTENbHAS TEXHUKA

3HaHud,

IMOJIYYCHHBIC IIpW H3YUCHHUH MaTcpuajia ,[[aHHOfI JUCHUIIIIMHBI,

HUMCIOT Kak

CaMOCTOATCIIBHOC 3HAYCHUE, TAK U UCIIOJIB3YIOTCA IIPU U3YUCHUHN APYTUX OUCHUILINH:

— Opranuzarnust oOMeHa HHPpOpMaIuei;

— Mertoas! nudpoBoit 06pabOTKN U3MEPUTENBHOIN HH(pOpMALIUH;
— KomnnekcupoBanue HHPOPMALMOHHO-U3MEPHUTEIBHBIX YCTPOUCTB.

Tadimue 2.

3. OO0BEM | TPYJTOEMKOCTh JUCIUILTAHBI
JlanHbple 00 oOueM oO0beMe AUCHUILUIMHBI, TPYJOEMKOCTH OT/AEIbHBIX BHUJOB Y4eOHOMH
paboThI MO TUCHUIUIMHE (M pacnpeielieHne 3TOW TPYJO0EMKOCTH 10 CEMeCTpaMm) Mpe/ICTaBICHbI B

Ta6mmia 2 — O6beM U TPYJ0EMKOCTh JUCITUTITUHBI

. TpynoeMKoCTb 110 cemecTpam
Bun yae6HO# paboThI Bcero NeG No7
1 2 3 4
Oowan mpyooemKocmp oucyununsl, 7/ 252 3/ 108 4/ 144
3E/ (uac)
H3 Hux uacoe npakmuueckoi no020moeKu 9 2 7




AyoumopHhuie 3anamus, BCETO vac. 28 8 20
B TOM YHCJIE:
nexmu (JI), (gac) 10 4 6
npaktudeckue/cemunapckue 3anarus  (I13), 4 4
(gac)
naboparopusie padbotsl (JIP), (dac) 14 4 10
KypcoBoii npoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 9 9
CamocmosamenvHas paboma, Bcero (dac) 215 100 115
Buo npomesicymounoin ammecmayuu. 3a4er, OK3.
3auer,
mudd. 3ager, sk3amer (3auer, dudd. 3au, 3auer
OK3.
DK3.*%*)
IIpumeuanue: " kaHIHIATCKHI SK3aMeH

4. ConepxaHue JUCIUTUTHHBI
4.1. Pacnpeznenenue Tpy10€MKOCTH TUCHUILIMHEI 110 pa3ieiaM 1 BUAaM 3aHATHMN.

Pa3nenpl, TeMbl AUCHUIIIMHBL U UX TPYAOEMKOCTh MPUBEEHBI B TabmuIe 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCHUIIIIMHBL U UX TPYIOEMKOCTb

Pazgensl, TeMbI JUCITUTIINHEL Jlexknuu I13 JIP KII CPC
(dac) (C3) (gac) (dac) (dac)
Cemectp 6

Pazgen 1. 3agaun mudpoBhIxX 0,5 10

BBIYUCIIUTENILHBIX YCTPOUCTB

MPUOOPHBIX KOMIUIEKCOB.

Paznen 2. IlpoextupoBanue uudposbix | 0,5 10

YCTPOKCTB MOCIIEA0BATEIEHOCTHOTO

THUIIA.

Paznen 3. [lpunnunsr opranu3aiuu 0,5 16

MHUKPOIPOLIECCOPHBIX U3MEPHUTEIBHO-

BeruMCIUTENbHBIX cucTeMm (MIBC).

Pasnen 4. [IporpammHoe obecrieueHue 0,5 4 21

Mukponporueccopabix UBC.

Paznen 5. IlpoekTupoBanue 010K0B 1 20

aMSITH MUKPOIIPOIIECCOPHBIX CUCTEM.

Pa3nen 6. Anroputmuueckoe 1 23

o0ecrieyeHrne MUKPOTIPOIIECCOPHBIX

NBC.

Hroro B cemectpe: 4 4 100
Cemectp 7

Pazgen 7. Opranuzanus uHTEpPEHCcOB 2 10 70

mMukponporeccopusix UBC.

Paznen 8. Ilporpammupyemsie 2 4 45

JIOTHYECKUE UHTETPAJIbHBIE CXEMBI.

Hroro B cemectpe: 2 4 10 115

Uroro: 6 4 14 0 215




[IpakTudeckass MOATOTOBKA 3aKIIOYaeTCs B  HEMOCPEICTBEHHOM  BBITIOJHEHUHU
oOydJalolmMMuUCs  OMNpeNeleHHbIX  TPYAOBBIX  (YHKIUH,  CBSI3aHHBIX ¢  Oya;yulei
npodeCCHOHATIBHOMN 1S TETbHOCTBIO.

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

Tabnuna 4 — ConeprkaHue paselioB U TeM JECKIIMOHHBIX 3aHATHIMA

HOMep pasaciia HazBanwne u COACPIKKAHUE Pa3aCIIOB U TEM JICKIHMOHHBIX 3aHATHH

1 0630p COBpPEMEHHBIX BBIUYHCIUTENbHBIX CpeICTB u
HE00XOIUMOCTb UX PUMEHEHHUSI B COBpEMEHHBIX OopToBbIX MBC.
OcHoBHBIE TapamMeTpbl d7eMeHTOB nudpoBori TexHuku (DCJI,
TTJ, TTJII, KMOII cepuit). Cucrema 0003HaYCHHI
(GYHKIIMOHATBHOW — MPUHAIJICKHOCTH LU(PPOBBIX MUKPOCXEM.
Kopnyca.  IlpaBuna  BbimojgHEHUs  (YHKIMOHAJIBHBIX U
OPUHLIMIUATIBHBIX ~ JJEKTPUYECKUX  CXEeM,  HCHOJBb3YIOIIMX
DJIEMEHTHl  IU(POBOM  TEXHUKU. YCIOBHBIE Tpaduueckue
0003Ha4YeHHsI 3JIEMEHTOB IIU(POBOI TEXHUKHU.

2 baszoseie IIOCJIEI0BATEIbHOCTHBIE CXEMBI. [TonsiTne
ycroiunBocTu. Tabnuma mepexono. MckitoueHne nM30bITOYHBIX
YCTOMYUBBIX COCTOSTHUM. Mertobl MPOEKTUPOBAHNUE
MOCJIEI0BATEIbHOCTHBIX CXEM. ACHUHXPOHHBIE
IIOCJIEI0BATEIbHOCTHBIE CXEMBI.

3 [TpuHumnel opranusanuu Mukpomnpoueccopueix MBC. 3anauw,
pemaembiec IBC B cocraBe mnpubopHoro komruiekca. O0630p
COBPEMEHHBIX OOpPTOBBIX MUKpomporeccopHbix UBC, pemaemble
UMHU 3a7a4u Ha Oopty JIA, W mepcnekTuBbl UX JajbHeHIero
pa3BUTHA. ApXUTEKTypa LIEHTPAIN30BaHHBIX U PaCIpPEEIICHHBIX
mukponpoueccopubix  MMBC  JIA.  OpnHomporeccopHble U
MHOTONPOLIECCOPHBIE  CTPYKTYPBl. MarucTpaapHblii  ITPUHLIKI
opra"uzanuu Mukpomnpoueccopusix MBC.

4 OCHOBHBIE TPOrPaMMHO-JIOCTYIIHBIE Y3JIbI MHKpOIpoIieccopa U
MukpoOBM. Peructpel u perucrposble ¢aiinbl. OpraHuzanus
creka. Pa3paboTka mporpaMm Ha  s3blke  accemOliepa.
JocronHncTBa M HeAOCTaTKU si3blka accembuep. Cucrtemsl
pa3paboTKHy, IPOrpaMMHUPOBAHUS u OTJaJKU
MHUKPONPOIIECCOPHBIX  cucTeM.  OTIamymku,  SMYJISTOPHI,
nporpaMMatopsl.  OcoOeHHOCTH — Pa3pabOTKH M OTJIAAKH
OTKa30yCTOMYMBOTO TMPOrpaMMHOTO oOecredeHusi. (OCHOBHBIE
ITOPUTMBI TPOBEPKH PETUCTPOB U OJIOKOB MaMSITH.

5 [IpoexTupoBaHue OJOKOB MaMATH MHKPOMPOIECCOPHBIX CHCTEM.
Knaccugukanuss ¥ OCHOBHBIE TEXHHYECKHE XapaKTEPUCTHKH
3alOMHMHAKOLIUX YCTPOMCTB. 0630p COBPEMEHHBIX
3anmoMuHaONmMX ycrpoiictB. O3Y craruueckoro (SRAM — static
RAM) u nunamuueckoro (DRAM — dynamic RAM) Twumos.
Cerneroanekrpuueckas namsatb (FRAM — ferroelectric RAM).
Tunosble cxembl gemuppanun  agpeca. OCHOBHBIE CXEMBbI
Hapall¥BaHUs Pa3psIHOCTU M 00bEMA MAMSITH.

6 AnroputmMuueckoe obecredeHue Mukpornporieccopubix  MBC.
MacmrabupoBaHue CHTHAJIOB. ATMNMPOKCUMALIAS CTaTUYECKUX
XapaKTEPUCTUK JTATYMKOB. Onpenenenne 11apaMeTpoB
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aNnpOKCUMHUPYIOIIUX MOJUHOMOB C HCIOJIb30BaHUEM METOJa
HAaWMEHBIIUX  KBagpaToB.  ANNpPOKCUMAlUi  CIUIAHAMM.
Tabmunas peanuzanus G YHKIIHN. JvnHamuueckas
KOPPEKTUPOBKA XapakTEPUCTUK JaTYMKOB. JlUcKkpeTusauus u
BOCCTAHOBJICHHE aHAJIOTOBBIX  CHUTHAJIOB. CrnaxuBaHue
JTUCKPETHBIX (DYHKIIUNA. ANTOPUTMBI MHUPPOBOI SKCTPAMOISAINH U
uHTepnosiuud. OCHOBHbIE THUIBI (GUIBTPOB M HX peau3alus C
MCII0JIb30BAHUEM MHUKPOIIPOIIECCOPHON TEXHUKHU.

7 0630p COBPEMEHHBIX OOPTOBBIX nHTepeiicoB
mukponporneccopuasix UBC. 3amaun n knaccuduxanus. Pesxxumbl
BBOJIa-BbIBOAA.  IIporpammubiii  BBOI-BbIBOA.  MHTepderichl
IIPOrpaMMHOr0 0OMeHa. AJpecyeMblii U KOMMYTHPYEMBIM TIOPTHI,
croco® pacmpeleneHus aJApecHOro MPOCTPAHCTBA, CHOCO0
JUHENHOro BhIOOpa. BBOA-BBIBOA B pekrMe npepbiBaHui. Busl
npepeiBanuii. [loamporpamMmbl  OOCITyXHBaHHUS MpPEpbIBAHUU.
VnenTudukanysi NpephIBAIONIETO YCTPOWCTBA. BeKTOpHBIE WU
BIIO)KCHHbIE mpepbiBaHusA. [loHATHE W JOCTOMHCTBA NPSIMOrO
Joctyna K namsatd. KoHTposepbl npsMoro Joctyna K HamsTH.
CrangaptHele  UHTEp(EMChl  MHKPOIMPOLECCOPHBIX  CHCTEM.
OcHoBHbIE rapaMmeTpsl u OpraHu3arus oOMeHa.
[TocnenoBarensublit nHTEpdeiic B coorBerctBun ¢ ['OCT 18977-
79 u PTM1495-75 ¢ usmenenuem 3 (ARINC 429). Unrepdeiic
Avionics Full-Duplex Switched Ethernet (AFDX, ARINC 664).
TunoBble CXEMOTEXHUYECKHE pEIICHUsS U1  IOAKIIOYEHUs
OOPTOBBIX JNAaTYMKOB W HMCTOYHHUKOB HHGpOpMAIMU K OOPTOBOM
NBC.

8 [TporpammMupyemsie joruueckue uHTErpanbheie cxemsl (IIHC).
Knaccupukanusa IIJIMC. O630p  coBpemennsix [IJINC,
U3rOTaBIMBAEMBIX CIHELHUATIBHO JUIsI MpPUMEHEHHs Ha OopTy
JeTaTeIbHOT0O M KOCMHMYECKOTO  ammapaTtoB, M HX
¢ynkunoHanpHele  Bo3Moxnoctn. [IJIMC  FPGA  (Field
Programmable Gate Array).0630p coBpemennbix [IJIUC FPGA,
BBIIIYCKAEMbIX IPOMBIIIIEHHOCTBIO. APXMTEKTYpa M OCHOBHBIE
¢yHkuoHanbHble Osoku. IlporpammupoBanue. IlepcnexkTuBb
passutus. [IJIMC CPLD (Complex Programmable Logic Device).
0630p copemenueix  [IJIUC CPLD, BBITTYCKAEMBbIX
IIPOMBIIIJIEHHOCTBIO. Apxurekrypa u OCHOBHBIE
¢yHknuoHanbHbele Onoku. IIporpammupoBanue. IlepcriekTuBbl
pasButus. Cucrema Ha kpucramie SoC (System on Chip). O630p
coBpemeHHbIX [IJIMC SoC, BBITycKaeMbIX MPOMBINUIEHHOCTHIO.
ApXUTeKTYpa ¥ OCHOBHBIE  (YHKIMOHaJbHBIE  OJIOKH.
[IporpammupoBaHnue. [TepcniexTuBbI pa3BUTHSL.
ITporpammupyembie B FPGA  MukpompoueccopHsle — siapa
(softcore).O030p COBpEMEHHBIX MHMKPOIPOIIECCOPHBIX  SIEP,
BBIIIYCKAEMbIX IPOMBIIUIEHHOCTBIO. APXMTEKTYpa M OCHOBHBIE
¢dbyHkuoHanbHble Osoku. IlporpammupoBanue. IlepcnekTuBb
pa3BUTHS.

4.3. Tlpaktuyeckue (ceMUHAPCKUE) 3aHATUSL
Tembl mpakTHUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEIEHBI B TA0IHULIE 5.




Tabnuma 5 — [pakTudeckue 3aHATHS U UX TPYJOEMKOCTh

N3 Hux Ne
Dopmbl N
Ne Tembl mpakTHUECKUX TpynoeMKoCTb, | MpaKTUYECKOHW | pa3felna
/i1 | 3aHSATAR HpaKTH:{ cokux (uac) MOATOTOBKH, JTUCIIAILI
3aHATUN (uac) DL
Cemectp 7
1 Breruucnenue ¢ [Ipaktrueckoe | 2 1 8
(buKCcupoOBaHHOM 3aHsTHE
3ansTOM
2 Jlenenue c [IpakTuyeckoe | 2 1 8
(buKkcupoBaHHON 3aHSTHE
3ansATON
Bcero: 4
4.4. JlabopatopHble 3aHATUS
Tembl 1a00OpaTOPHBIX 3aHATUHN U UX TPYIOEMKOCTh IPUBEACHBI B Ta0HIIE .
Tabnua 6 — JlaboparopHble 3aHATHS U UX TPYJOEMKOCTb
N3 Hux Ne
Ne HaumenoBanue nabopatopHbix padboT TpynoeMKOCT®, | IPaKTHYCCKOH | pasiena
/a (gac) IMOJITOTOBKH, JTUCILIAILI
(uac) VHBI
Cemectp 6
1 [udpoBbie METOIBI U3MEPECHUS 4 2 4
BPEMEHHBIX HHTEPBAJIOB
Cemectp 7
1 Amnanoro-iugpoBoii npeoOpa3oparenp | 2 1 7
MIOCJIEI0BATEIBHOTO MPUOIMKEHUS
2 ITudposoii TepmMmoMeTp 4 2 7
3 Wntepoeiic 12C 4 2 7
Bcero: 14

4.5. KypcoBoe nmpoeKTHpOBaHHE/ BHITIOTHEHUE KyPCOBOU PabOTHI
VY4eOHBIM MJIaHOM HE IPETyCMOTPEHO

4.6. CamocrosTenbHas padoTa 00yJarOIIXCs

Buasl camocTosTenbpHOM pa60TBI " €€ TPYAOCMKOCTD ITPUBCJCHLI B Ta6n1/1ue 1.

Tabmuna 7 — Bunbel camocTosaTenbHON pabOThI U €€ TPYA0EMKOCTh

. Bcero
Bun camocrostensHO# paboTh ac ’ Cewmectp 6, uac Cemectp 7, yac
1 2 3 4
M3y4eHne TeopeTHIecKoro MaTeprana 66 81

nucturiuael (TO)

Kypcosoe npoektuposanue (KII, KP)




Pacuetno-rpaduueckue 3aganus (PI'3)

Brimonnenue pedepata (P)

[ToaroroBka K TeKyIieMy KOHTPOJIIO 8 8
ycneBaemoctu (TKY)

Homamrnee 3amganue (/13)

Konrtponsusie pabotsl 3a04nnkoB (KP3) 10 10

I1 € 7
OJIFOTOBKA K IMPOMEKYTOYHOMH 16 16

arrectaiuu (I1A)
Bceero: | 215 100 115

5. IlepedyeHnb yueOHO-METOUYECKOTO 00ECTICUCHUS
JUISL CAMOCTOSITENIbHON PabOThl 00yYaroIUXCs MO JUCHUTUIHHE (MOJTYJIIO)
Y4eOHO-METOIMYEeCKUE MaTepHalibl Ui CaMOCTOSITEIIbHONH Pa0OThI OOYYAIONIMXCSl YKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX U AIEKTPOHHBIX YUCOHBIX U3TAHUI
[lepeueHpb neyaTHBIX U 3JIEKTPOHHBIX YUeOHBIX M3/IaHUM MpHUBeieH B Tabaule 8.
Tabmuna 8— [lepeyeHp nMevyaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TaHUI

LIndp/ KommuecTBo 9K3eMILTSIPOB B
URL a p ec bubnmorpaduueckas ccpiika Oubmoreke
/P (KpOMe 2JIEKTPOHHBIX IK3EMILISPOB)

004 (075) Vepiomos E.I1. lludpoBas cxeMoTexHuka: yu. | 24

v 27 nocobue. CII6.: BXB-IlerepOypr, 2004. -782

c.
004 Manaxanoe P.H. Monynb aHanoro- 87
M74 U poBOro NpeoOpa3oBaHMUs

MHKpPOKOHTpoJsuiepoB Microchip cepun
PIC18F. CII6.: T'OY BIIO "CIIoI'YAIT",

2014. - 37 c.
621.317 Manaxanoe P.H., Kpwvicun /].FO. Ludposoii 86
I175 anexktpudeckuii repmometp. CI16.: TOY

BITO "CII6IYAIT", 2009. - 35 c.
004.4 Manaxanoe P.H., Kpvicun J[.FO. Untepdeiic | 85
N 73 I°C. CII6.: TOY BIIO "CII6I'YAIT", 2009. -

35c.

7. TlepedeHb 3IEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
MH(}OPMallMOHHO-TEIEKOMM YHUKAIIMOHHOM ceTn «IHTepHET»
Ilepeuenn JJIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB UH(pOPMAaIMOHHO-
TEJIeKOMMYHUKAaMOHHON ceTn «MHTepHeT», HEOOXOAUMBIX JJii OCBOCHHUS JUCIUILIMHBI
npuBeseH B Tabmuie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BATEIBHBIX PECYpPCOB HH(POPMAIMOHHO-
TEJIEKOMMYHUKAIMOHHOM ceTH «HTepHeT»
URL anpec HaumenoBanue

www.microchip.com. | TexHudeckoe onrcanue MukpokonTpoiuiepa Microchip PIC18F4520

8. Ilepedens MHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mporpaMMHOr0 o0OecHeueHus, HCIOIb3YEeMOr0 TMpPH OCYIIECTBICHUU
00pa3oBaTeNLHOTO MpOoIlecca MO AUCIUTUTHHE.
[TepeueHs UCTIOIB3yEMOT0 MPOTPAMMHOTO OOeCTIeUeHus IpecTaBieH B Tadnmuie 10.
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Tabmuua 10— Ilepedens nporpaMMHOTo o0ecTIeYeHHS

Ne i/t Haumenosanmue

He npenycmorpeno

8.2. IlepeucHb HH()OPMAIMOHHO-CITPABOYHBIX CUCTEM,HCIT0JIb3yEeMBIX pu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOIIecca MO AUCIUILTUHE

[lepeyeHb UCHOAB3YeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IPEJICTABICH B
Tabauie 11.

Tabmuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOUHBIX CUCTEM

Ne i/t HaumenoBanmue

He npenycmorpeno

9. MarepuanbpHO-TeXHHYECKast 6a3a
CocraB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeLHOTO MpoIiecca Mo TUCIUTUIHHE, IPEICTaBICH B Tabmuiel 2.

Ta6mmma 12 — CoctaB MaTepualibHO-TEXHHUECKOM 0a3bl

Ne HanmeHoBaHMe cOCTaBHOM YacTu Howmep aynutopun
n/n MaTepHATbHO-TEXHUUECKOU 0a3bl (mpu HEOOXOUMOCTH )

JlexuMoHHas ayguTOpUs

MynsTuMeanitHas TEKIMOHHAS ayAUTOPUS

Creunanu3upoBaHHas J1abopaTopus

10. Onenounble cpeacTBa AJIs MPOBEIECHUS TPOMEXYTOUHOM aTTecTallu
10.1. CocTaB OIICHOYHBIX CPEICTB/AJIS TPOBEACHUS TPOMEKYTOYHON aTTeCTAI[HH
o0yyaroImuxcst o JUCUUIUIMHE puBeAeH B Tabnuue 13.
Tabmmna 13 — CocTaB OIEHOYHBIX CPEACTB ISl IPOBEICHHSI TPOMEKYTOYHOH aTTeCTAIIH

Bug HpOMG)KyTO‘-IHOﬁ aTTeCTalluu Hepequb OILICHOYHLIX CPCACTB

OK3aMeH Criucok BOMpPOCOB K 9K3aMEHY;
DK3aMeHaIMOHHbIE OUJIETHI;
3amaun;

TecTsl.

3auer Crrcox BOMpPOCOB;
TecTts;
3amaun.

10.2. B kadectBe KpUTEpUEB OICHKH YpOBHS C(HOPMUPOBAHHOCTH (OCBOCHHUS)
KOMIIETEHIIMH 00ydJarouMMHCs MpPUMEHseTCcsT 5-0ajuibHas MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINM, KOTopas mpuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKama ~ MOAYJBHO-PEUTHMHTOBOM  CHUCTEMbl ~ YHUBEPCUTETa,  IpaBUIIa
HCIIOJIb30BaHUsI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIMM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM
I'VAIL
Tabmuna 14 —Kpurtepuu onieHKH ypoBHS c()OPMHUPOBAHHOCTH KOMITETEHIIUI

Or11eHKa KOMITETEHITUN

XapakTeprcTUKa C(hOPMUPOBAHHBIX KOMIIETEHLIA
5-0auibHas mKana P P (op
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Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

«OTIIMYHO»
(Ga4TCHO»

MaTepua;

ACATCIIBHOCTBIO HAITPABJICHUA

— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;

— oOyyaromuiics TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPAaMMHBIN
— YBEPEHHO, JIOTHYHO, TI0CIICJOBATEIbHO M TPAMOTHO €r0 U3JIaracr;

— OIMUPASCh HA 3HAHMS OCHOBHOM M JIOIIOJIHUTEIBHOW JIUTEpaTyphl,
TCCHO IPUBA3BIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHUS C HpaKTquCKOI;'I

— YMCJI0 00OCHOBBIBAET U APTYMCHTUPYET BBIABUTI'a€MBIC UM HJCH;

— cBOOOIHO BJIAZICET CHCTEMON CIIEUAIM3UPOBAHHBIX MMOHITUH.

«XOPOIIIO)»
«3aYTCHO»

JUTEPaTYPhI;
— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEH;

HaIPaBJICHUS;
— apryMEHTUPYET HAy4YHbBIC TOJI0KCHUS;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— BJIQJICET CHCTEMOM CIIeNHaIN3UPOBAHHBIX TOHITHH.

— o0yyaromuiicst TBEpI0 YCBOMJI IPOTPaMMHBIN MaTepuall, TPaMOTHO U
[0 CYIIECTBY M3/1araeT €ro, ONUPasCh HA 3HAHUS OCHOBHOM

— YBA3BIBA€CT YCBOCHHBLIC 3HAHHA C HpaKTquCKOﬁ JACATCIIBHOCTBIO

«YAOBJICTBOPUTCIIEHO»
<(Ga4YTCHO»

JUTEPATYPHL;
— JIOIyCKAeT HECYLIECTBEHHbIEC OIUMOKU 1 HETOUHOCTH;

HAIPaBIICHUS;
— cnabo apryMeHTHUPYET HayYHbIC MTOJ0KEHNUS,

— O6yanOHlHﬁCH YCBOUII TOJIBKO OCHOBHOM HpOI’paMMHHﬁ MaTrcpuall,
o CymecCTBYy H3JIarac€T €ro, OIUpasdCh HAa 3HAHUA TOJIBKO OCHOBHOM

— UCHBITBIBACT 3aTPYAHCHUA B IMNPAKTHYCCKOM IMPUMCHCHUN 3HaAHHUH

— 3aTpyaHseTCs B (POPMYITMPOBAHUN BBIBOJOB M 000OIICHHUI;
— YaCTUYHO BIAJCET CUCTEMOMN CIIELMAIU3UPOBAHHBIX IIOHATHIA.

HCYIOBJICTBOPUTCIILHO»
«HC 3a4YTCHO»

MarepHana;
PAacCMOTPEHHH TMPOOIEM B KOHKPETHOM HalPaBICHHH;

— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOJIOKCHHS,;
— He QOpMYJIHMPYET BHIBOJAOB U 000OLICHHIA.

—06yqa}om1/117lc;{ HEC YCBOUII 3HAYUTEILHOM 4YacTH nporpaMMHOIO
— J0IIyCKaeT CYIICCTBCHHBIC OomuOKu )51 HCTOYHOCTH npu

— UCHBITBIBACT TPYAHOCTHU B IPAKTUYCCKOM IIPUMCHCHUN 3HaHI/II71;

10.3. TunoBbie KOHTPOJIBHBIC 33aHUS WIIK MHBIE MAaTEPUAIIBI.
Bormpocs! (3agaun) nmst sKk3ameHa mpeicTaBlieHbl B Taoumie 15.

Tabmuma 15 — Borpocs! (3agaun) 115 9K3aMeHa

Ne [Tepeuens BompocoB (3a1a4) AJsl IK3aMeHa Kon
/1 P p fas) A WHJUKATOpa
Muxkpomnponeccopusie  komrmuiektsl ~ BUC/CBUC.  Crpykrypa u | YK-1.V.1
(YHKIIMOHMPOBAHNE MUKPOIIPOLIECCOPHOM cucTeMbl. MukpokoHTposiepsl. | YK-1.Y.3
VYrpasineHue MOAYISIMU NTaMATH U BHEIIHUMH ycTpolicTBaMu. CHTHaIBI VK-2.¥.1
yrpaBieHus. PexxuMbl oOMeHa TaHHBIMU. VK-2.B.2
Muxkpomnporieccop Intel 8085A. Crpykrypa wmumkpomporeccopa. biok | YK-2.B.3
peructpoB. Ctek. DYHKIIMU BBIBOJIOB U CUTHAJIOB. [K-2.3.1
CHMHXPOHHU3AIMS U TTOCIEN0BATENBHOCTD AeicTBUI MuKporporeccopa Intel | 11K-2.3.2
8085 A. KoMaH1HbIE U MAIIMHHBIE IUKJIBIL. [IK-2.V.1
Cuctema mpepbiBaHHil MuKporporneccopa Intel 8085 A. Cxema pkmoueny [1K-2.B.1
IPOTPaMMHUpPYEMOTO KOHTpOIIepa TpephiBaHmii B  mumkpomporeccopr( [IK-5.V.1
IK-5.B.1

cucreMme. Kacka/lHOe BKIIOUEHHE KOHTPOJJIEPOB IPEPBIBAHU.

Cxembl OAKITIOYEHUSI MOIYJIEH MaMATH W BHEIIHUX YCTPOMCTB K IIMHAM
MHUKPOIPOIIECCOPHON CHCTEMBI. AOCOIIOTHASI U HEaOCOTIOTHAS aJipecaliui
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IIaMsITH.

Peanuzanus 6e3yclOBHOTO M YCIOBHOTO NMPOTPAaMMHBIX BBOJA M BBIBOJA
JAHHBIX B MUKPOIIPOLIECCOPHON CUCTEME.

[Tporpammupyemsbiii KoHTposuiep npepsiBanuii Intel8259A. Crpykrypa u
IIpOorpaMMHUpOBaHue  KOHTposulepa.  (DyHKIMOHAIBHOE  Ha3HA4YECHUE
BBIBOJIOB Y CUTHAJIOB KOHTPOJLIEPA.

Kontpomep nmpsimoro nocryma k namsatu Intel 8237A. dyHKIIMOHATBHOE
Ha3HA4Y€HHE BBIBOJIOB M CUTHAJIOB KoHTpoiuiepa. CTpykTypa u
(GyHKIIMOHATBPHOE Ha3HAYeHHWE. YBEIMYEHHE YHCIa KAHAJIOB MPSMOTO
JIOCTYTIA K MTaMSITH.

BxmrodueHne  KOHTposulepa  NpsMOrO  JOCTynna K IamMsaTH B
MHUKPOIPOIIECCOPHYIO CUCTEMY JJIsi OOMEHA JJAaHHBIMH C MOJYJISIMHU TTAMSATH
Y BHEIIHMMH YCTPOMCTBAMH.

Cospemennsie BUC/CBUC ¢ mnepenporpaMMUpyeMBIMH CTPYKTypaMu
(FPGA, CPLD, SoC). Knaccuduxamus. IIpeumyiiectBa U HEAOCTaTKH.
IlepcneKkTuBEI pa3BUTHSL.

OCHOBHBIC TEXHUYECKUE XapaKTEPUCTHKH MHKpocxeM cemerictBa Cyclone
I pupmer Altera.

bnoku maccuBoB norumueckux ycrpoicte (LAB — logic array blocks)
mukpocxem cemeiictea Cyclone II ¢upmbr Altera. Coemunenune LAB.
CurHaJibl ynpaBJIeHUsI.

Jlornueckue seMeHTsl MUKpocxeM cemeiictBa Cyclone II ¢pupmer Altera.
CurHaiibl ynpaBJjIeHUsI.

HoMuHa bHBIA pPEKUM PabOTHl JIOTHYECKOrO 3JEMEHTa MHUKPOCXEMbI
cemetictBa Cyclone I ¢pupmer Altera.

JIMHaMUYeCKUi PEXUM PpabOThl JIOTMYECKOTO AJIEMEHTa MHUKPOCXEMBI
cemetictBa Cyclone 1T ¢pupmer Altera.

Crnoxsble mnporpammupyemsle Jsormdeckue cxembl CPLD (Complex
Programmable Logic Device).

[Iporpammupyemas noruka “Cucrema Ha kpucramie” (SoC - System on
Chip). CoBpeMeHHOE COCTOSTHUE U TIEPCTIEKTUBHI Pa3BUTHS.

ITporpammupyembie MEKpoIporieccops (Software cores).

Bompocsr (3amaun) s 3aueta / qudd. 3aueTa npejpacraBieHsl B Tabmuie 16.

Tabnuua 16 — Borpocs! (3a1aun) ams 3aueta / qudd. 3auera

rjﬁj [Tepeuens BompocoB (3amau) ams 3a4yera / audd. 3auera HHMIfI?;Opa

Ilepeuens Bonpocos (3agau) ans 3a4yera / quddeperuupoBanHoro 3aveta | YK-1.V.1
Mukpokontpomiep ~ Microchip  PIC18F4520.  Apxutekrypa u | YK-1.V.3
(GyHKIIMOHATFHBIE BO3MOXXHOCTH MHKpPOKOHTposuiepa. MuterpupoBanusie | YK-2.V.1
9IEKTPOHHBIE MOAYIH. CHucTEMa KOMaH/I. VK-2.B.2
Opranu3zanus namsati MukpokoHTposiepa PIC18F4520. Opranuzanus VK-2.B.3
cTeka. PerucTpsl cnenuaabHOro Ha3HayeHus. Peructposblie (aiibl. IK-2.3.1
KomaH 151 MUKPOKOHTPOJLIEPA IS pAOOTHI C MAMSITHIO M CO CTECKOM. IK-2.3.2
Komanubiit nukin Mukpokontposuiepa PIC18F4520. Apudmerndecko- [K-2.Y.1
JIOTHYECKOE YCTPOUCTBO. MaTpHUHBIi YMHOKHUTEND. ApU(pMeTHIECKHE IK-2.B.1
KOMaHJIbl MUKPOKOHTPOJUIEPA. [IK-5.V.1

IK-5.B.1

Cucrema npepsiBanuii MukpokoHnTposuiepa PIC18F4520.

[Toptel umdpoBoro BBOoAa-BbIBOAA. KomaHIbl MHUKpPOKOHTpOJIIEpa s
paboThI ¢ TMHUSIMH [TU(HPOBOTO BBOJA-BBIBOJA.

WNHTerpupoBanHblli  AJIEKTPOHHBIN  Monaynb TaiMepa 0. OOpaboTka
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MPEPHIBAHUI.

WNHTerpupoBaHHbI  DJIEKTPOHHBIM MOAYJIbL TI'€Heparopa CHUrHajga ¢
IHAPOTHO-UMITYJILCHON MOJTYJISIITUCH.

NHTerpupoBaHHbIN 3IEKTPOHHBIA MOAYIIb IIOCIEA0BATEIIBHOW CHHXPOHHOU
cBs3u MSSP. Peanmsanus narepdeiica nmociaeaoBarenbHon cBs3u SPI
(Serial Peripheral Interface). O6paboTka npepbriBaHuUi.

HNHTerpupoBaHHbIi 2IEKTPOHHBIA MOYJIb MOCJI€IOBATEIbHON CUHXPOHHOM
. . 2

cBsi3u MSSP. Peanu3zanus untepdetica mocienoBarenbHoi csizu [°C

(Inter-Integrated Circuit). O6paboTKa pephrIBaHHIA.

NHTerpupoBaHHbIN AIEKTPOHHBIA MOAYIIb IIOCIEA0BATEIIBHON CHHXPOHHOU
acuaxponHoi nepenayn faHHbIX EUSART. O6paboTka mpepbIBaHUIA.

Peanu3anus uaTepdeiico mocienoBarensHoM cBsizu RS232, RS485 u
RS422.

DNEKTPUUECKU CTUPAEMOE NTPOTrPAMMUPYEMOE MOCTOSIHHOE
3anomuHatrouiee ycrpoiictBo EEPROM mukpokontposepa PIC18F4520.
Opranu3zanus onepanuii 3anucu u 4reHus JaHHbix. O0paboTka
MPEPHIBAHUM.

WuTerpupoBaHHbIN AIIEKTPOHHBIN MOJTYJTb aHaJIOro-1U(pPOBOTO
npeoOpazoarens. O6padoTKa NpepbIBaHUM.

[lepeuenr TeM It KypCOBOTO IPOCKTHPOBAHUS/BBIMIONHEHUS KYPCOBOW pPabOTHI
MpeCTaBICHBI B Ta0mwmie 17.
Tabmuna 17 — Ilepedern TeM st KypCOBOTO IPOSKTHPOBAHMSI/BBITIOJTHCHUST KYPCOBOU paOOTHI

No 1/ [TpuMepHBIii IepedeHb TeM il KypCOBOI'O MPOEKTUPOBAHUS/BBIIOJIHEHHS
B KypCcOBOil pabOThI

Y4eOHBIM IIAHOM HE MPEAYCMOTPEHO

Bompocsl 11 mpoBeneHHsT TPOMEXKYTOYHOM arTecTallii B BHJIE€ TECTUPOBAHUS
IpeJICTaBICHBI B Ta0wmie 18.

Tabmmna 18 — [IpumepHBIii IepedeHb BOITPOCOB JJIsI TECTOB

li\f‘r)[ ITpumMepHbIii TepedeHb BOMPOCOB /ISl TECTOB
[To xako#l TEXHOIOTUU BBIIIOJIHEHBI MUKPOCXEMBI, 00J1aaroIne VK-1.V.1
MaKCHMaJIbHBIM OBICTpOAEHCTBHEM? YK-1.V.3
Hanumure, kakoe 0603Hau€HNEe UMEIOT MUKPOCXEMBI, BBITOIHSIONINE YK-2.V.1
(YHKIIMH IBOUYHBIX CYETUNKOB VK-2.B.2
Jly1g yero npeaHa3zHaue€H MYJIbTUILIEKCOP? YK-2.B.3
JUist 9ero npepHazHaueH 1eMYIbTHILIEKCOP? IK-2.3.1
3a cYéT Yero IOCTUTACTCS] YHUBEPCATbHOCTh MUKPOTIPOIIECCOPHBIX 1IK-2.3.2
cuctem? IK-2.Y.1
TlepeunciuTe 33124y, pemaeMble MEKPOTIPOIIECCOPHOI CHCTEMOH B HK-2.B.1
cocTaBe MPUOOPHOTO KOMILJIEKCa HK-5.¥.1

TlepeuncinTe OCHOBHBIE IPOrPAMMHO-IOCTYIHBIE Y3IIbI MUKponporeccopa | 1IK-3.B.1

Hepqu/ICJ'II/ITC OCHOBHBIC CTPYKTYPBI OpraHn3aliu CTCKa

Hepqu/ICJ]I/ITC JOCTOMHCTBA sA3bIKa aCCCM6J'ICp

[lepeuncnnre HETOCTATKU sI3bIKA acceMoOuIep

HpI/IBCIlI/ITC OCHOBHBIC OTJIMYUA OTJIaAYMKa OT IIporpamMmaropa

HpI/IBeI[I/ITe OCHOBHBIC OTJIMYUA OTJIaA4YUKa OT OMYJIATOPA

[IpuBenure nocronncrsa O3Y CTaTUYECKOro TUIIA

[TpuBequte Henoctatku O3Y cTaTHYeCcKOro TUma
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[TpuBenure noctomHcrea O3Y AMHAMHYECKOTO THIA

[TpuBenure Hegocrarku O3Y MMHAMUUYECKOTO THUIIA

HpI/IBe,I[I/ITe JOCTOMHCTBA CCFHCTOBHGKTpH‘IGCKOﬁ IHaMsATH

[IpuBeguTe HETOCTATKU CErHETOAIEKTPUUECKON TaMITH

HJ’ISI 4ero MpuMEHACTCA MaCH_ITa6I/IpOBaHI/Ie CHTHAJIOB?

Ilepeuncaure nocronncra RISC no cpaBuenuto ¢ CISC

[lepeueHb TeM KOHTPOJBHBIX PabOT MO NUCUUIUIMHE OOYYarOIIUXCsl 3a09HON (hOPMBI

o0OydeHus1, IpeICTaBICHbI B Ta0mie 19.

Ta6smma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PadOT

1 HapucyiiTe apXuTekTypy HEeHTPAIN30BAHHBIX MUKPOIIPOLIECCOPHBIX CUCTEM

2 HapucyiiTe apXuTeKTypy ACUEHTPAIN30BAHHBIX MUKPOIPOIIECCOPHBIX CUCTEM

3 Kakoii ko Oyzer 3amucan B HamsTh nporpamm MukpokoHTposepa PIC18F4520 nns
KonupoBanus komanpl iNCf q, 1, 0; eciiu peructp g onpenenéx kak g equ 0x123?

4 Kakoii ko Oyzer 3amucan B HamsTh nporpamm MukpokonTposepa PIC18F4520 nns
KoaupoBaHusi KoMaHab! §oto OX34A?

3) Kakoii kon Oyner 3anuca B mamsiTh nporpamm Mukpokontpoiuiepa PIC18F4520 nis
koaupoBanus komanabl call 0X34A?

6 Kakoii kon Oynet 3anuca B mamsiTh nporpamm Mukpokontpoiuiepa PIC18F4520 nis
koaupoBanust koMauael Movif 0x34A, 0xX45E?

7 B namsti mukpokonTposuiepa PIC18F4520 onpenenenst nBa peructpa al u bl.
Hanummre nporpaMMHBIM KO Ha sI3bIKE IPOrpaMMUPOBaHUS acceMOiep s
BBINIOJIHEHUS ycioBus: ecm al > 3, to bl = bl + 1.

8 B namstu mukpokonrposuiepa PIC18F4520 onpenenenst aBa peructpa al u bl.
Hanummre nporpaMMHBIi KOJ1 Ha S3bIKE IPOTPAMMUPOBaHMSI acceMOep Jis
BBINOJIHEHUs yenoBusi: ecni al <13, 1o bl = bl - 1.

9 B nmamsti mukpokonTposuiepa PIC18F4520 onpenenenst na peructpa al u bl.
Hanwummre mporpaMMHBIH KO Ha sI3bIKE IPOrpaMMUPOBaHUS acceMOiep s
BBINIOJIHEHUS ycioBus: ecm al = 3, to bl = bl + 10.

10 B mamsitu mukpoxkontposiepa PIC18F4520 onpenenensr aBa peructpa al u bl.
Hanummre nporpaMMHBIi KOJ1 Ha S3bIKE IPOTPAMMUPOBAaHMSI acceMOiep s
BBINOJIHEHUs yenoBusi: ecnd al > bl, o bl = bl + 1.

11 B nmamsti mukpokonTposuiepa PIC18F4520 onpenenenst qa peructpa al u bl.
Hanummre nporpaMMHBIH KO Ha sI3bIKE IPOrpaMMUPOBaHUS acceMOiep s
BBINIOJIHEHUS ycioBus: ecm al <bl, o bl =bl - 1.

12 B nmamsti mukpoxonTposiepa PIC18F4520 onpenenenst na peructpa al u bl.
Hanummre nporpaMMHBIi KO/ Ha SI3bIKE MPOTPAMMUPOBaHUS acceMOiep It
BBITIOJTHEHUS ycioBus: ecd al = bl, to bl = bl + 10.

13 B nmamsti mukpoxonTposuiepa PIC18F4520 onpenenenst na peructpa al u bl.
Hanummre nporpaMMHBIi KO/ Ha SI3bIKE IPOTPAMMUPOBaHUS acceMOiep I
BBITIOJTHEHUS YCIIOBUS: ecnn al<6> =1, to b1<4> =1,

14 B nmamsti mukpoxonTposuiepa PIC18F4520 onpenenenst qBa peructpa al u bl.
Hanwummre nporpaMMHBIH KO Ha sI3bIKE TPOrPaMMUPOBAaHUS acceMOiep s
BBITIOJTHEHUS ycioBus: ecnu al<1> =0, to b1<7>=1.

15 HapucyiiTe cxemy ajgpecaniui MOyJieil maMsiTH ¢ HOMOIIBIO AenrdpaTopa

16 Hapucyiite pyHKIIMOHANBHYIO CXEMY CEJIEKIIMH ITOpTa B MUKPOIIPOLIECCOPHOI
cHcTeMe, aapec KoToporo paBeH 2Bh

17 Hapucyiite pyHKIIMOHATBHYIO CXeMY BBIYHCIHTENS ¢ ["apBapICKON apXUTEKTypOit

18 Hapucyiite pyHKIIMOHANBHYIO CXeMY BBIYHCIHUTENS ¢ apxuTeKkTypoil @on Helimana
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10.4. MeTtoauveckre  MaTepUaibl,  ONPEACNSIONME  TPOLEAYPHl  OICHUBAHUS
MHAUKATOPOB, XapaKTEpU3YIOUIMX dTanbl (OPMUPOBAHUS KOMIIETEHLUH, COJIEp)Karcsi B
JOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periaMeHTHpyIOUIUX TOPSJIOK U MPOLEAYPY
MIPOBEJICHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTeCTalli O0yYaroluxcs
I'VAIL

11. Metoaudeckue yKazaHus Ui O0YJarOIIUXCS IO OCBOSHUIO JUCIIUILTAHBI

11.1. Meroauueckue ykazaHus A OOy4aroIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MaTepuana

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOTO MaTepuana — JIOTMYECKH CTPOHHOE, CUCTEMHOE,
riyOoOKoe U sICHOE H3JIOKEeHMe yuyeOHoro marepuana. HasHadeHune cOBpEeMEHHOM JieKLuu B
paMKax IUCIMIUIMHBI HE B TOM, YTOOBI MOJNYYUTHh BCIO MH(POPMAILHUIO 1O TEME, a B OCBOCHUU
(byHaaMeHTalbHBIX NpoOJeM JUCHMIUIMHBI, METOJOB HAyyHOrOo I103HAHMS, HOBEHUIIMX
JOCTHKEHUI HaydyHOU MbIcau. B yueOHOM mporecce JIEKIUs BBIIOJHSAET METO/0JI0IMYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIUs packpbIBaeT NOHATUIHBIN anmapar
KOHKpETHOH oO0jacTu 3HaHudA, €€ MpoOJeMbl, JAaeT LENbHOE MNPEJCTABICHUE O TUCIUILIMHE,
IIOKa3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUIITIMHAMM.

[InaHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYaIOUIMMUCH JIEKIIMOHHOTO MaTepuara;

— TIOJYy4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSA3aHHBIX 3HAaHUN, YpPOBEHb
KOTOPBIX OIPEAEIAETCS LEJIEBOM YCTAHOBKON K KaKJJOM KOHKPETHOU TEME;

— TOJy4YEHHE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIOIaBATENIEM;

— pasBuTHE NPO(ECCHOHATBHO-IEIOBBIX  KadecTB, JIIOOBM K  TpEAMETYy U
CaMOCTOATEJIBHOI'O TBOPYECKOTO MBIIIIJICHUS.

— MOsBJIEHUE HEOOXOAMMOro HHTEpeca, HE0OX0AUMOTO Uil CAMOCTOSITEIbHON pabOThI;

— TIOJy4YEHHE 3HAHUN O COBPEMEHHOM YPOBHE pa3BUTHS HAayKM M TEXHUKHM U O
IPOTHO3€ UX pa3BUTHs Ha OJMIKaMIINe TO/IbI;

— HAY4YUThCS METOAMYECKH 00pabaThiBaTh MaTepuall (BBIAENATH IJIaBHBIE MBICIU U
MIOJIOKEHUS, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATh HUX B  Pa3jIM4YHBIX
bopMynupoBKax);

— TOJIyueHHE TOYHOT'O TOHUMAaHHUs BCEX HEOOXOUMBIX TEPMUHOB U TIOHSATHH.

JleKuMOHHBI  MaTepHag MOJKET CONPOBOXKIATHCS JAEMOHCTpallMed ClIalIoB U
HCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuaia IpU MPOBEIEHUU KOPOTKHX JHUCKYCCHUHl 00
0COOEHHOCTSX MPUMEHEHHS OTJENIbHBIX TEMATHK 10 TUCIMITIIMHE.

CrpyKTypa npeiocTaBieHusl JEKIIMOHHOIO MaTepuaia:

— - BBOJHAs 4acThb — [10Ka3bIBAET MIEPEYECHb PACCMATPUBAEMBIX B JIEKIIUU BOIIPOCOB, UX
aKTyalbHOCTb I IPAKTUKU MPUOOPOCTPOEHUS, CBA3b JEKIIMOHHOTO MaTepuania ¢
MPEIbIIYIIUM U TOCIeIYIOUIMM MaTeprallaMu; JaeTcs epeueHb OCHOBHOM U
JIOTIOTHUTEIbHON JIUTEPATYPBI IO TEME, BKIIFOYAsl PYKOBOAIINE JOKYMEHTHI,

— - OCHOBHAs 4aCTh — IOCJIEIOBATEIBHO IMOKA3bIBAOTCSI BBIHOCHMBIE BOIIPOCHI, PACKPBIBAIOTCS
TEOPETUUECKHE MOJIOKEHHUSI; TOKa3bIBAIOTCS OCHOBHBIE pacueTHbIe (POPMYIIbI;

— - UTOTOBas YacTbh — MMOABOASTCS UTOTH 3aHATHS, aKTyaIU3UPYIOTCs HanOoJee BaXKHbIE
BOIIPOCHI; OMpeAesIieTcsl TeMaTHKa Oy IyIuX MPAKTUYECKUX 3aHATUH 110 TeMe; TaéTcs
3a/laHHE HAa CAMOCTOSITENIbHYIO MOJATOTOBKY; IIPOU3BOIATCS OTBETHI HA BOIIPOCHI.

11.2. MeToau4veckue ykazaHUs JUIsl OOYYarOMIUXCS IO y4YacTHIO B CEeMHUHapax (eciu
npeodyCcMOmMpPeHo Y4eOHbIM NIIAHOM N0 OAHHOU OUCYUNTIUHE)

11.3. Metoauueckue ykazaHUS UIsi OOYYaIOIMIUXCS TO TPOXOXKACHUIO MPAKTUUYECKUX
3aHATHH (eciu npedycMompeHo YueOHbIM NIAHOM N0 OAHHOU OUCYUNIUHe)
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[IpakTHyeckoe 3aHATHE SBISETCS OAHOM M3 OCHOBHBIX (POpPM OpraHu3zalMu y4eOHOTro
nporiecca, 3aKII0YaloNIasics B BBITOJTHEHHN 00YYaIONIMMHUCS IO/ PYKOBOJICTBOM ITPETIOIaBaTeNs
KOMITJIEKCAa YYEOHBIX 3aJaHUW C LENbI0 YCBOCHHS HAyYHO-TEOPETUYECKUX OCHOB Y4eOHOU
JMCIATUTMHBL, IPUOOPETEHHSI YMCHUN M HABBIKOB, OIBITA TBOPUECKOW JCATEIBHOCTH.

Lenbr0 IPaKTUYECKOTO 3aHATHUS ISl 00yUaroImIerocs sBIsSETCS MPUBUTUE OOYUYaIOIIMMCS
YMEHUH M HABBIKOB MIPAKTUYECKOH JIEATSILHOCTH 110 U3y4aeMOU JUCIUTUINHE.

[Tnanupyemble pe3yabTaThl IPH OCBOSHUH 00yYarOMIUMCS PAKTUIECKUX 3aHATHI:

— 3aKpeIUIeHHE, YriayOJIeHWe, pacIIupeHUe W JeTAIM3allis 3HAHWHA TPH PEIICHUH
KOHKPETHBIX 3a/1a4;

— pa3BUTHE I[I03HABATEIBHBIX CIHOCOOHOCTEH, CaMOCTOATEIBHOCTH  MBIIUICHUS,
TBOPYECKON aKTHBHOCTH;

— OBJIAJCHHE HOBBIMH METOJAaMH M METOJUKAMH H3y4YECHUS KOHKPETHOW y4ueOHOM
JYCLIUIIJIMHEIL

— BBIPa0OTKa CHOCOOHOCTH JIOTHYECKOTO OCMBICICHHUS TIOJTYYCHHBIX 3HAHWHA JUIS
BBITTOJIHCHYSI 33 IaHHIA;

— ofecrnieueHue palMOHAIBLHOTO COYETAaHUsl KOJUIEKTUBHON M MHAMBHUAYaJIbHOH (opM
00y4eHwUsI.

TpebGoBaHus K TPOBEICHUIO TPAKTUYCCKUX 3aHITUM

[TpakTHyeckue 3aHATUS HAMIPaBJICHBI HA (POPMHUPOBAHUE Y CTYAEHTOB MPO(HECCHOHATBHBIX
U TPAKTUYECKUX YMCHHM, HEOOXOTUMBIX JUIS M3Y4YCHHS IMOCICIYIOINX YYCOHBIX AMCIHUILINH:
BBIMIOJHATh ~ OMNpEJENIeHHbIe  JCWCTBUS, ONepaluH, HEOOXOAMMbIE B  MOCIEAYIOUICH
po(heCCHOHATTLHOM JIeATENBbHOCTH (B TIpoliecce y4eOHON W TPOU3BOJCTBCHHOW MPAKTHUKH,
HAIMCaHMs BBIMYCKHON KBaln(UKaMOHHOW paboTel). Hapsay ¢ gopmupoBanueM ymeHH U
HABBIKOB B IMPOIIECCE MPAKTUICCKUX 3aHATHH 0000IIAI0TCS, CHCTEMATU3HPYIOTCS, YIITYOIISIOTCS
U KOHKPETH3UPYIOTCS TEOpPETHUYECKHE 3HAHUS, BbIpabaThIBaeTcs CMOCOOHOCTh M TOTOBHOCTH
UCIIOJIb30BaTh TEOPETUYCCKHUE 3HAHUS Ha MPAKTHKE, PA3BUBAIOTCS WHTEIUICKTyaIbHBIC YMCHHUS.
[Tpu BBIOOpE conepskaHusi U 00BbeMa MPAKTUUECKUX 3aHATUH ClIeyeT UCXOAUTh U3 CI0XHOCTH
yueOHOro MaTtepuaia JUisl YCBOCHHS, M3 BHYTPUIPEIMETHBIX W MEKIIPEIMETHBIX CBS3CH, W3
3HAUMMOCTH HM3y4YaeMbIX TEOPETHUECKHUX IMOJIOKEHUU ISl TpeacTosleil mpodeccuoHaIbHOU
JESITEIILHOCTH, U3 TOTO, KAKOE MECTO 3aHMMAaeT KOHKPETHAs paboTa B mporecce GopMUpOBaHUS
[EJIOCTHOTO MPEICTABICHHS O COJIEp>KaHUU Y4eOHOM TUCIIUTUIHHEIL.

11.4. Metoauueckue yka3aHusl A OOydarolIUMXCsl 1O BBIIOJHEHHUIO J1a00paTOPHBIX
paboT (eciu npedycmompeno yuebHbiM NAAHOM NO OAHHOU OUCYUNIUHE)

B xone BeimonHeHus 1a0OpaTOpHBIX pPAaOOT oOydaromUics MAOKEH YIIIyOUTbh H
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOW METOJIMKONM M TEXHHUKOU
HKCIIEPUMEHTa B COOTBETCTBUM C KBATM(PHUKAIMOHHON XapaKTEpUCTHKOW 00ydaroImerocs.
Brimonnenue mabopaTOpHBIX pabOT COCTOUT M3 IKCIEPHUMEHTAIbHO-IIPAKTUYECKOH, pacyeTHO-
AQHAJIMTUYECKON YaCTe U KOHTPOJIBHBIX MEPOITPUATHI.

BrinonHenue 51a00paTopHBIX paboOT 0O0y4yaromMMCs SBJISIETCS HEOTHEMJIEMOH YacThiO
W3YYEHUS JUCLUIUIMHBI, ONIpenesnseMoll y4eOHbIM IUIAaHOM, M OTHOCHUTCA K CPEICTBaM,
00eCreynBaroIUM pelIeHUe CIIeIyIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TnpuoOpeTeHHe HaBBIKOB MCCIEIOBAaHUSA MPOLECCOB, SBIEHUHM U OOBEKTOB,
M3Yy4aeMbIX B paMKax JJaHHOM JUCIUIINHBI,

— 3aKpeIUICHHE, PA3BUTHE M JIeTAIM3alMs TEOPETUYECKUX 3HAHWN, IOJYyYEHHBIX Ha
JEKLUSAX;

— TOJy4YyeHHe HOBOM MH(OpMAaLMK 110 U3y4aeMON AUCIUILIUHE;

— TmpuoOpeTeHHne  HaBBIKOB  CAMOCTOSATEIBLHONM  pabOTBI ¢ JTaOOpaTOPHBIM
000pyI0BaHUEM U IPUOOPAMHU.
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3agaHue U TpeOoBaHMS K IPOBEIECHUIO JIAOOPATOPHBIX paboT

JlaGopaTopHbIe 3aHATHS HApaBiIeHbl HA (POPMHUPOBAHUE Y CTYJACHTOB IPOPECCHOHATBHBIX
U NPAKTUYECKUX YMEHHMH, HEOOXOOUMBIX AJIS M3YYEHUsS IMOCIEAYIOIIHUX Y4E€OHbIX AMCLUIUINH:
BBIIIOJHATh  ONPEJCIICHHbIE  JECWCTBUS, ONEpalMM, HEOOXOAMMBIE B  IOCIEAYIOUIEH
npoeCCHOHATIBHON JIEATENIbHOCTH (B Ipoliecce y4eOHOH M NPOU3BOJCTBEHHOW IPAKTUKH,
HaIMCaHUs BBITYCKHON KBaTM(PHUKAIMOHHON paboTsl). Hapsiny ¢ dopmupoBanueM ymeHuil u
HaBBIKOB B IIpoLiecce JJaOOPAaTOPHBIX 3aHATUN 0000IAI0TCS, CUCTEMATU3UPYIOTCS, YIITYOJISI0TCS
U KOHKPETH3UPYIOTCS TEOPETUYECKHE 3HAHUS, BbIpaOATHIBAETCS CIOCOOHOCTH M TI'OTOBHOCTH
MCII0JIb30BaTh TEOPETUYECKUE 3HAHUS Ha IPAKTHUKE, PAa3BUBAIOTCSI MHTEIUICKTYaJIbHbIC YMEHHUS.
[Tpu BBIOOpE conepkaHus U 00beMa JIAOOPATOPHBIX 3aHATHI CIeIyeT UCXOIUTh U3 CI0KHOCTH
y4eOHOro MaTepuaia JUisi YCBOCHMs, U3 BHYTPHUIIPEAMETHBIX U MEXIPEAMETHBIX CBsA3EH, U3
3HAUMMOCTH HM3y4aeMbIX TCOPETHUECKHUX IMOJIOKEHUN JUISI TPEACTOSANEeH MpodecCHoHaTbHON
JeSITeIbHOCTH, U3 TOI0, KAKOE MECTO 3aHMMAeT KOHKpeTHasi paboTa B npouecce GOopMUPOBAHUS
LEJIOCTHOTO MPEICTABICHUSI O COJAEPKAaHUU YUeOHOM TUCIUIUINHBI.

Marepuai, BBIHOCHUMBII Ha J1aOOpaTOpHbIE 3aHATUS JOJKEH:

- COJIep)KaTb COBPEMEHHBIE JOCTH)KEHUS HAyKM W TEXHHUKM B 00JIaCTH H3ydyaeMoi
JUCLUIINHBL,

- OBITh MaKCHMaJbHO TPHUOMIDKEH K pealbHOW MpOopEeCCHOHATBHON eATEIbHOCTH
BBIIYCKHHKA,;

- OnMparbCsi HA 3HAHUS M YMEHHUS YXKEe CQOPMHUPOBAaHHBIE Yy CTYACHTOB Ha
HPEIIECTBYIOMIMX 3aHATHIX MO JaHHOM WM oOecreyMBarole TUCHMILIMHE, NOJAEPKUBATh
CBSI3b TEOPETUYECKOTO U MPAKTUYECKOTO O0YUCHUS;

- CTUMYJIMPOBATh UHTEPEC K U3YUYECHHUIO TUCLUILINHBL,

- OIIMPATHCS HA OPTaHU30BAHHYIO CAMOCTOATEIbHYIO padOTy CTYIEHTOB.

[Ipy moaroroBke K JsabOpPaTOpHBIM paboTaM OO0YyYarOLUMCS HEOOXOIUMO H3Y4YHUTh
OCHOBHYIO JIUTEPATYPY, O3HAKOMHUTBLCS C JOMNOJHUTEIBHON JmMTepaTypoi. Ilpum sTOoM ydecTs
pEeKOMEeHIalluu TpernojaaBaresis U TpeOoBaHUs y4yeOHOM mporpamMmbl. B Xoxe moaroToBku K
mabopaTOpHbBIM paboTaM HEOOXOJAMMO OCBOUTH OCHOBHBIE TOHSATHS M METOJUKH pacdera
NIOKa3aTelel, OTBETUTh HAa KOHTPOJIBHBIE BOIIPOCHI.

CrpykTypa u dopma oTyeTa 0 Ja00paTOpHOH paboTe

Otyer o mnaboparopHOoii paboTe MOMKEH BKIOYaTh B C€0s: TUTYJIBHBIA JIHCT,
(GOopMyIHpPOBKY 3a/laHUs, TEOPETUUECKUE IMOJIOKEHMs, MHCIOJIb3yeMble MpPU BBIOJHEHUU
1abopaTopHOM paboOThI, OMMCAHKUE MpOLEcca BBITOJIHEHUS 1a00paTOpHOM pabOThI, MOTyYEHHbIE
pe3yJbTaThl U BBIBOJIBI.

TpeboBanus k ohopMIECHUIO OTYETA O TAOOPATOPHOU paboTe

ITo xaxmoit mabopaTopHOil pabOTE BHIMOJHAETCS OTACIBHBIN OTYeT. TUTYIBHBIN JHUCT
opopmisieTcss B COOTBETCTBUM C ImabioHOM (00pas3ioM) mpuBeAeHHbIM Ha caiite ['YAIIL
(Www.guap.ru) B pasaene «CeKTop HOPMATUBHOM JOKYMEHTAIMH». TE€KCTOBBIC U TpadHUeCKue
MaTepuaisl 0pOpMISIIOTCS B cooTBeTcTBUM ¢ nedcTByromuMu ['OCTamu u TpeGoBaHUSMU,
npuBeneHHbIMA Ha caiite ['YAIT (www.guap.ru) B pasgene «CeKTOp HOPMAaTHBHOMN
JIOKYMEHTAIUN .

11.5. Metoauueckue ykazaHUs Ui OOYyYalOMIMXCA MO MPOXOXKIACHUIO KypCOBOTO
MIPOEKTUPOBAHUS/BBITIOTHEHHUST KYPCOBOU PaOOTHI (eciiu npedycmMompero y4yeOHbIM NIAHOM HO
OaHHOU Oucyuniume)

11.6. MeToauueckue yKazaHus ISl OOYYAIOIIUXCS IO TMPOXO0KACHUIO CAMOCTOSATEIHHON
paboTHI
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B Xone BBINIOJIHEHUSI CaMOCTOSITEIbHON pabOThI, O0YUAIONIUIICS BBINOIHAET PaboOTy MO
3aJaHUI0 ¥ TP METOJMYECKOM PYKOBOJICTBE ITpEIoaBaTelisi, HO 0e3 ero HEeMOCPEACTBEHHOTO
YYaCTHA.

Jlns oOyuaromuxcsi o 3a049HOM (hopme OOydeHHs, caMOCTOSITEeNIbHAs pabdoTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO padoTy.

B mpornecce BBINONHEHHST CaMOCTOSTEIbHOM paboThl, y oOydaromierocsi GopMupyercs
nenecooOpasHoe ImIaHupoBaHUE pabouero BpeMEeHH, KOTOpOe MO3BOJSIET UM pa3BUBATh YMEHUS
Y HaBBIKM B YCBOGHHM M CHUCTEMATH3aIlMU NPUOOPETaeMbIX 3HAHUH, 0OECIIeunBaeT BBICOKHUHN
YPOBEHb YCIEBAEMOCTH B TNepuOJ OOydYeHHs, IOMOTAaeT IOJYYUTh HABBIKH TOBBIIICHHS
poeCCHOHATBHOTO YPOBHSL.

MeTtoauyeckUMH ~ MaTepuallaMH,  HAmpaBJSIONIMMU  CaMOCTOSITENIbHYIO — paboTy
00yJaIOIIMX CSISIBISIOTCA:

—  y4e0OHO-METOINYECKUN MaTepHa 1o IUCIHUILINHE;

— METOJIMYECKHE yKa3aHUs 10 BBIIOJIHEHHIO KOHTPOJBHBIX PaboT (7l 00ydarommxcs
1o 3a04HOU (hopme oOyueHus).

11.7. MeTtoauueckue yKazaHus [UIsi OOYYArOIIMXCS TIO MPOXOXKACHHUIO TEKYIIETro
KOHTPOJISI YCIIEBAEMOCTH.

Texymuii KOHTPONb YCIEBAaEMOCTH MpEAyCMaTpUBAE€T KOHTPOJb KadyecTBa 3HAHUI
00y4aroluxcsi, OCYIIECTBIIEMOT0 B TEYEHUE CEMECTpa C LIEJbI0 OLIEHMBAHMS X0Jla OCBOCHUS
JTUCIUTLIAHBI.

Metozpl TEKyIIEro KOHTPOJIS BBIOUPAIOTCS MPETogaBaTeIeM CaMOCTOSTEIHLHO UCXOS U3

crnenuuKy JUCIUILTUHBL.

Bo3MmoxHBIE METOABI TEKYIIETO KOHTPOJIS 00yUYaIOIINXCS:

—YCTHBIM OIPOC Ha 3aHATHSIX;

—CHCTEMaTHUYeCKasi MPOBEPKA BBHITTOTHEHUS WHINBUYAJIbHBIX 3aJaHU;

—3alUTa OTYETOB 1O Ja00PaTOPHBIM paboTam;

—TIPOBEACHUE KOHTPOJIBHBIX PaboT;

—TeCTUPOBAHUE;

—KOHTPOJIb CAMOCTOSITEILHBIX PabOT (B MUCEMEHHOM MJIM YCTHOM (hopmax);

—KOHTPOJIb BBIITOJTHEHUS! UHANBUYAJLHOIO 3a/IaHHs Ha MPAKTHKY;

—KOHTPOJIb KypCOBOTO IIPOSKTUPOBAHMSI M BHITIOJTHEHUSI KYPCOBBIX padoT;

WHBIE BUIbl, OIIPEIETIEMBIE TIPETIOJaBATEIIEM.

B Teuenne cemectpa oOy4aromuiics ohopmisieT OTUETHBIE MAaTEPUAIBI B COOTBETCTBUH C

YCTaHOBJICHHBIMU TPEOOBAaHUSMU M METOAAMM MPOBEJCHHS TEKYILIEro KOHTPOIS, U

MIPENo/IaBaTellb OIEHUBACT MPEACTABICHHBIC MATEPUATIBI.

[Ipy mnoaBeneHWHM UMTOTOB TEKYIIETO KOHTPOJIS YCHEBAEMOCTH B  BEAOMOCTH

0o0y4JaromMMCsl  BBICTABJISIOTCS ~ aTTECTAIlMOHHBIE  OILIGHKH:  «aTTEeCTOBAH»,  «HE

arrecToBaH». CrucreMa M BO3MOJXKHBIE KPUTEPUHU OIIEHKH YUWUTHIBACT 3HAHUS, YMEHUS,

HAaBBIKK ¥ (WIHM) OMBIT JEATEIHHOCTH, XapaKTePU3YIOMIME dTanbl (HOpMHPOBAHUS

KOMITETCHIIMM JAUCHUIUIHHBL. Pe3ynbTaThl TEKyIIEero KOHTPOJS JOJDKHBI yUHUTHIBATHCS

MpU IPOMEKYTOYHOM aTTECTALUH.

11.8. Metoauueckue yka3aHHs JJis OOYYAIOUIUXCS MO MPOXOXKIACHUIO MPOMEKYTOUHOM
aTTeCTalluH.

[MpomexxyTounass  arrecranss  OOydyarOIIUXCs ~ MPEAyCMAaTPUBACT  OLICHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3YyIbTaTOB 00ydeHMs MO auciuruinHe. OHa BKIIIOYAeT B
ceOs:

— o9K3aMeH — ¢opMa OICHKH 3HAHHM, MMOJYyYCHHBIX OOYYalolmMMCsS B TpOIEcce
I/I3y‘-IeHI/ISI Bceﬁ JUCHUIIIIMHBI UJIM €€ 4aCTH, HAaBBIKOB CaMOCTOHTeHBHOﬁ pa6OTBI, CHOCOGHOCTI/I
OPUMEHATh HMX JJIS PEIICHUS MPaKTHYEeCKHUX 3a1ady. DK3aMEH, KaK IMpaBHIIO, MPOBOJAUTCS B

19



NEpUOJ SK3aMEHAIIMOHHOM CECCHMM W 3aBEpIUAETCsl aTTECTAllMOHHON OLIEHKOM «OTJIIMYHOY,
«XOpOILOY», YAOBIETBOPUTEIBHOY, «HEYAOBIECTBOPUTEIBHO.

— 3aueT — 3T0 (hopMa OLEHKU 3HAHUH, MMOTYYSHHBIX OOYYAIOUIMMCS B XOJI€ U3yUCHHS
y4eOHOH IUCUUIUIMHBI B LIEJIOM WM IPOMEXYTOUYHasl (110 OKOHYAHUM CEMECTpPa) OLEHKA 3HAaHUM
0o0y4aromuMcs 10 OTJAEIbHBIM pa3fiesiaM JUCLUIUIMHBI C aTTECTAllMOHHOM OLICHKOW «3aYyTEHO»
WIH «HE 3a4TEHO».

PesynbraThl NpOMEXKYTOYHOM aTTECTAlMU 3aHOCATCSA JCKaHAaTaMU B JKypHal ydéra
IPOMEKYTOUHON aTTecTaluy, y4eOHYI0 KapTOUKy M aBTOMAaTH3UPOBAHHYI WH()OPMALMOHHYIO
cucremy I'VAIL

ATTecTallMOHHbIE OLEHKHM IO (haKyJIbTaTUBHBIM JUCLMIIIMHAM BHOCSTCS B 3a4€THYIO
KHUXKKY, BEIOMOCTb, yueOHyto kapTouky, AC I'VAII u, o coriacoBaHuto ¢ 00y4aromumcs, B
NPUJIOKEHNE K JIOKYMEHTY O BbIcLIEM 00pa30BaHUU U O KBATU(PHUKALUH.

[Tocne mpoxoxaeHus: MPOMEKYTOUHON aTTeCTalli 00y4Jarouiics 00s3aH MPe10CTaBUTh
B JICKAaHAT 3a4€THYIO KHMUKKY, ITOJIHOCTBIO 3aII0JHEHHYIO ITPENOJaBaTEIIEM.

I[lo  pe3ynapTaram  yCHEUIHOIO  MPOXOXKJIEHUS  MPOMEKYTOUYHOM  aTTecTaluu
0o0y4aroIMMHUCST M BBINOJIHEHUS y4eOHOro IUIaHAa Ha COOTBETCTBYIOUIEM Kypce, JEeKaHaThl
TOTOBST IIPOEKT IPHKa3a O MepeBojie 00yJaromMXCs ¢ Kypca Ha Kypc.
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Jluct BHECEHUS! U3MEHEHUH B pabouyro MporpaMmy JAUCIUTUINHBI

JlaTa BHECEHUS
M3MEHEHUI U
JIOTIOJTHCHUH.

Iloamnmce BHECHIETO
W3MCHCHHUS

CopaeprxaHue U3MEHEHUH U JOTIOTHEHUI

Jarta u Ne

IIPOTOKOJIA
3aceaHus
Kadeapsl

Iloanuce
3aB.
Kadeapoit

21




