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Annoranus

JucuuninHa «[IpoexTupoBanue (G POBBIX MU3MEPUTENIbHO-BbIUUCIUTEIbHBIX
KOMIUIEKCOB» BXOJIUT B 00Pa30BaTEIbHYIO IPOrpaMMy BBICILIEr0 00pa30BaHUs 110 HAIIPABICHUIO
noaroToBku/ crenuaibHOCTH 12.03.01 «IIprbopocTpoeHune» HaNpaBIEHHOCTH «ABHAIMOHHBIC
npuOOpbl M U3MEPUTEIbHO-BBIYMCIUTENBHBIE KOMIUIEKCH». JlucuuiuiiHa peanusyercs
kadeapoit «Nel 1.

JlucuuiuinHa HaresieHa Ha () OPMHUPOBAHKE Y BBITYCKHHUKA CIEIYIONIMX KOMITETCHIINIA:

[IK-2 «CriocoOHOCTh TPUMEHATH COBPEMEHHBIE AJIEKTPOTEXHUYECKUE U3/, CPEJICTBA
AIIEKTPOHUKH W MHUKPOIIPOIECCOPHOM TEXHHUKH, BKJIIOYas MpOrpaMMHOE obecnedeHue, B
pa3palaThiBaeéMbIX HM3MEPUTEIBHBIX M  YIOPABIAIOMIUX CHCTEMax, CHCTeMax KOHTPOJIs
IapaMeTpoOB».

Copep:xanue TUCIUILIMHBI OXBATHIBAET KPYT BOIIPOCOB, CBSI3aHHBIX C (DOPMHUPOBAHUEM Y
OakanaBpoB 3HAHWI B 00JACTH TEOPUM NMPOCKTHPOBAHUS CIEHUATM3MPOBAHHBIX HHU(POBBIX U
U(PO-aHAIOTOBBIX  BBIUMCIUTENBHBIX YCTPOHCTB NPUOOPHBIX KOMIUIEKCOB HAa OCHOBE
KOMIUIEKTOB IU(POBBIX MHTErPATBHBIX CXEM Pa3jIMYHOTO YPOBHS WHTETPAIIMH U BCTPOSHHBIX
MUKPOIIPOIIECCOPOB U MUKPO-DBM, MOAroTOBKA BHIMYCKHUKOB K PELICHUIO MPO(hecCHOHATbHBIX
HAyYHO-UCCIIEIOBATENbCKUX  3a/ay, CBA3aHHBIX C IPOBEJEHUEM  AKCIIEPUMEHTAIbHBIX
uccleoBaHui, (QopMHpOBaHME y CTYIEHTOB MAarucTpoB COBPEMEHHOI'O  HAay4HOTO
MHUPOBO33PEHUS, PAa3BUTHE TBOPUECKOI'O E€CTECTBEHHOHAYYHOT'O MBIIIJICHUS, O3HAKOMJIEHHE C
METOJI0JIOTHEN TPOEKTUPOBAHHUS COBPEMEHHBIX U3MEPHUTENBHBIX CPEJCTB.

[IperoaBanrie MUCHMIUIMHBI TPEAYCMaTPUBACT ClieAylomue (OpMBbI OpraHU3aLUN
yueOHOro mpoliecca: JIeKIUU, 1a00paTopHble pabOoThl, MPAKTUYECKUE 3aHATHUS, CAMOCTOSITENbHAS
pabota oOyuaroiierocsi, KOHCYJIbTaIlUH.

[IporpaMMo#i IHUCHUIUIMHBI TPETyCMOTPEHBI CIEAYIOUIUE BHUABI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI aTTeCTAlHs B (hopMe dK3aMeHa.

OO0miasi TpyA0EMKOCTh OCBOEHHS JUCUUIUIMHBI COCTaBJISET 7 3a4eTHBIX eIuHul, 252
yaca.

SI3pIK 00yUYeHUs IO JUCIHUILTUHE KPYCCKUI.



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

JluciumiinHa mpeHa3HaYeHa sl MOATOTOBKH —OaKalaBpOB U MPECIEAyeT CICHYIOIIHE
LEJIN:

- U3YYCHHE COBPEMEHHBIX METOJIOB
HH(OPMAIMOHHO-BBIUMCITUTECILHBIX CHCTEM;

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

- (opmupoBaHUE TEOPETUYECKUX U MPAKTUYECCKHX HABBIKOB pa3pabOTKU, OTIAJAKU H
TECTUPOBAHUSA AJITOPUTMHYECKOTO W IMPOTPAMMHOIO OOECHCUEHHUsS MHKPOIPOLIECCOPHBIX

aHalM3a M CHHTE3a MHKPOIPOLIECCOPHBIX

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

00pa3oBaTeybHBIX OTHOIICHUHM, 00pa30BaTeIbHON MPOrpaMMBbl BBICIIETO 0Opa3oBaHus (l1ajee —
OI1 BO).

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

B pesynbraTe m3ydeHUs AUCHUILIMHBI OOYYAIONIUICS NOJDKEH O0JIanaTh CISAYIONTUMU
KOMIICTCHIIMSIMUA WJTH UX Y9acTsAMHU. KoMIeTeHIIMM M WHAMKATOPHI UX JOCTHKCHUS TIPUBEICHBI B
tabnwue 1.

Tabnuna 1 — [lepeyeHb KOMIIETEHIMI U HHIUKATOPOB MX JOCTHIKCHHSI

Konu
Kareropus (rpynna) Koz u HanMeHoBaHME HHIMKATOPA JOCTHXKEHUS
HauMEHOBAaHHE
KOMIIETEHIINH KOMIIETCHIIUH
KOMIIETEHIIUH
ITK-2 CnocobHOCTh
IIPUMEHSITD
COBPEMEHHBIE
AIIEKTPOTEXHUYEC-
p [IK-2./1.1 orileHuBaeT BO3MOKHOCTH
KM€ U3J1eHs, .
cpencTBa COBPEMEHHBIX IEKTPOTEXHUUECKUX U3JEIINN,
P CPEICTB 3JIEKTPOHUKH U MUKPOIIPOLIECCOPHOI
AIIEKTPOHUKH U
TEXHHUKH C LIEJIbI0 IPUMEHEHUS B COCTaBE
MUKpPOIIPOLIECCOP-
. prUOOPOB U KOMILJIEKCOB
[Ipodeccuonanbuble | HOW TEXHUKH,
[1K-2./1.2 pa3pabaTbIBaeT CTPyKTYPHBIE U
KOMIIETEHIINH BKJIIOUAs
MPUHLIMIIHAIIBHBIE CXEMBI Y3JI0B U3MEPUTEIBHO-
IIPOrpaMMHOE
BBIYHCIIUTENBHBIX KOMIUIEKCOB
obecreuecHue, B
[TK-2./1.3 BBITIOJNHSET pa3pabOTKy MPOrPaMMHOTO
pa3pabaTbIBa€MbIX
o0ecreyeHns: U3MEPUTENIbHBIX, YIIPABIISIOUINX U
M3MEPUTENbHBIX U
KOHTPOJIMPYIOIIUX CUCTEM
YIPAaBISAIOLIINX
CUCTEMaXx, CUCTEMax
KOHTPOJIS
1apaMeTpoB
2. Mecro nucuumiauHsl B cTpykType OI1
JucuumnnuHa Oa3upyercss Ha 3HAHUSAX, paHee TMPUOOPETeHHBIX CTYACHTaMU MpU
W3YYEHUH CIIEIYIOINX AUCLIUTIINH:
- Uudopmaruxka;
- luckpeTHble HH(OPMAIIMOHHO-U3MEPUTENBbHBIE CUCTEMBI;
- DNEeKTPOTEXHHUKA;

- Opranuzanus oOMeHa nHpopMauei;
- DIEKTPOHHUKA U MHKPOIIPOILIECCOPHAS TEXHHKA,;
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- OCHOBBI TPOEKTUPOBAHUS TPUOOPOB U CUCTEM.
3HAaHMs, TMOJIyYEHHBIE IIPUM H3YYCHMM MaTepuaja JaHHOM JHUCLUIUIMHBIL, HMMEIOT Kak
CaMOCTOATENIBHOE 3HAYECHUE, TaK U UCIIOIb3YIOTCS IPU U3YYEHUU APYTUX JUCLUIIINH!
— HHremiekTyanbHble MUKPOMEXAaHUYECKHAE JATUYUKH.

3. O0BeM U TPYIAOEMKOCTh JUCIUTUINHBI
Jlanaple 00 00meM oO0beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTACIBHBIX BHJIOB y4eOHOU
paboThI 1O TUCIUILTHHE (M paclpeielieHue 3TOH TPYAOEMKOCTH 110 CeMeCTpaMm) MPEeACTABICHbI B
Tabnuie 2.

Ta6ymma 2 — O6beM U TPYJ0EMKOCTh JUCITUTIINHBI

N Tpyi0eMKOCTb 110 CEMECTpam
Bun yuebnoit paboTbl Bcero NG No7
1 2 3 4
Oowan mpyooemKocmup oucyunuHsl, 7/ 252 3/ 108 4/ 144
3E/ (uac)
AyoumopHhuie 3anamus, BCEro vac. 32 12 20
B TOM YHCIIC:
nexiuu (JI), (dac) 14 8 6
npakTudeckue/ceMunapckue 3ausatus (113), 4 4
(dac)
nabopaTtopHbie paboTs (JIP), (uac) 14 4 10
KypcoBoii npoekT (padota) (KII, KP), (uac)
9K3aMeH, (4Jac) 9 9
Camocmoamenvnan paboma, Bcero (4ac) 211 96 115
Buo npomesxxcymounoit ammecmayuu’ 3ader, JK3.
mubd. 3auger, sk3amen (3auer, dudd. 3au, 3aser, 3auer
D3, ) OK3.

*x

IIpumeuanue: KaHAUOATCKHIT SK3aMeH

4. CoaeprkaHue TUCHUTUIMHBI
4.1. PacnpeneneHue TpyJOEMKOCTH JUCHUIUIMHBI IO pa3/ieiaM U BUJIAM 3aHITHH.
Paznernbl, TeMbI TUCIMIUIMHBI H UX TPYIOEMKOCTh TIPUBEICHBI B TabmIIe 3.
Tabnuua 3 — Pazfensl, TeMbl JUCHMIIIIMHBI U UX TPYJIOEMKOCTb

Paznensl, TeMBI TUCITAIIMHEBL Jlexnnu I13 JIP KII CPC
(uac) (C3) (uac) (uac) (gac)
Cemectp 6

Pazgen 1. 3agaun uudpoBsIx 1 16

BBIYHCIIUTENBHBIX YCTPONUCTB
IPHUOOPHBIX KOMIUIEKCOB.

Paznen 2. IlpoektupoBanue uudposbx | 1 2 16
YCTPOHCTB KOMOMHAIIMOHHOTO THIIA.

Paznen 3. IlpoektupoBanue nudposbx | 1 2 16
YCTPOMCTB IMOCIIEI0BATEIIEHOCTHOTO

THUIA.

Paznen 4. IlpuHnunel opraHu3anuu 2 16

MHUKPOIIPOLIECCOPHBIX U3MEPUTEIBHO-
BerUMCIHTENbHBIX cucTeM (MIBC).

Paznen 5. [IporpammHoe obecriedeHne 2 16
Mukponporueccopubix UBC.




Pazgen 6. [IpoexktupoBanue 610KOB 1 16

MaMSITH MUKPOITPOIIECCOPHBIX CUCTEM.

Hroro B cemectpe: 8 4 96
Cemectp 7

Pazgen 7. Anropurmudeckoe 5 1 3 35

obecrieueHrne MUKPOIIPOIIECCOPHBIX

NBC.

Paznen 8. Opranu3amnus uaTepdeiicon 6 2 4 40

Mukponporeccopasix UBC.

Paznen 9. IlporpamMmmupyemsbie 6 1 3 40

JIOTUYECKNE UHTETPaJIbHbIE CXEMBI.

Hroro B cemectpe: 6 4 10 115

Uroro: 14 4 14 0 211

4.2. CopnepxaHue pa3/iejoB U TEM JICKIIMOHHBIX 3aHSATHH.
CopepxaHue pa3/ie/ioB M TeM JICKIIMOHHBIX 3aHATHI IIPUBEICHO B Ta0HIIE 4.

Ta6mmma 4 — ConepxaHue pa3aesioB U TeM JCKIIMOHHBIX 3aHATUI

Howmep pasznena

Haszeanue u copepxanue pa3iesioB U TEM JICKIIMOHHBIX 3aHATHI

1

0630p COBPEMEHHBIX BBIYHCITUTENbHBIX CpeaCTB u
He0OXO0UMOCTb UX NPUMEHEHUSI B COBpeMEHHbIX OopToBbiX MBC.
OcHoBHbIe TapaMeTpbl 1eMeHTOB IudpoBoit Texuuku (DCJI,
TTJI, TTJII, KMOII cepuit). Cucrema 0003HaYCHUI
(GYHKIIMOHATBHOW  MPUHAJICHKHOCTH LU(PPOBBIX MUKPOCXEM.
Kopmyca.  IlpaBmima  BbINONHEHUS ~ (QYHKIMOHAIBHBIX U
OPUHIMIUATIBHBIX ~ JJEKTPUYECKUX  CXEeM,  HCHOJB3YIOIIMX
AJIEMEHThl  LUQPOBOM  TEXHUKU. YCIOBHBIE TIpaduyeckue
0003HauEHMsI IIEMEHTOB IIM(PPOBOI TEXHUKH.

JIM3bIOHKTUBHAST W  KOHBIOKTHBHAS  HOPMAJbHBIE  (POPMBEI.
Tabnuipl WCTMHHOCTH. YTpOIIeHHe OyIeBhIX BBIPAKECHUN.
KoHcTpynpoBaHnue cxem Ha OCHOBE OYJIEBBIX BBIPAKEHUM.

bazoBsie MOCJIEI0BATENIbHOCTHBIE CXEMBI. [TonsTue
ycToitunBocTd. Tabmuia mepexonoB. Vckmouenne n30BITOYHBIX
YCTOMUYUBBIX COCTOSIHMIA. Mertoabl MIPOEKTUPOBAHUE
MOCJIE0BATEIbHOCTHBIX CXEM. ACHUHXPOHHBIE
MIOCJIEI0BATEIIbHOCTHBIE CXEMBI.

[Tpunuuner opranuzanuu Mukponpoueccopusix MBC. 3agaun,
pemaembie UBC B coctaBe mnpubopHoro komiekca. O630p
COBpEMEHHBIX 00pTOBBIX MuKpomponeccopHsix BC, pemiaemblie
uMH 331aun Ha Oopty JIA, M mepcrnekTuBbl MX JajbHEHIIero
pa3BUTHA. ApPXHUTEKTypa LIEHTPAIM30BaHHBIX U pacHpeleIeHHbIX
mukponpoueccopubix  MMBC  JIA.  OpnHomponeccopHble U
MHOT'OIIPOIIECCOPHBIE  CTPYKTYpbl. MarucTpaabHblii  ITPUHIUI
opra"usanuu Mukponpoueccopusix MIBC.

OcHOBHBIE POTrPAMMHO-IOCTYITHBIE Y3JIbI MHKpOIIpolieccopa U
MUKpoOBM. Peructpel u peructpoBbie (aiinbl. Opranuzanus
creka. Pa3paborka mporpamm Ha  s3bIke  accemOiepa.
JlocToMHCTBa M HEJNOCTaTKM si3plka accembiuep. Cucremsl
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pa3paloTKu, MIPOrpaMMHUPOBAHUS u OTJIaIK1
MHKPOIPOLECCOPHBIX CHCTEM. Ornaguuky, OMYJIIATOPEIL,
nporpamMmmatopel.  OcobGeHHOCTH  pa3pabOTKM W OTJIAJKU
OTKa30yCTOWMYMBOTO TporpammHoro obecredeHus. OCHOBHBIC
AJITOPUTMBI IPOBEPKH PETUCTPOB U OJIOKOB MaMSITH.

[TpoexTrpoBanre OJIOKOB MAMATH MHUKPOIPOLIECCOPHBIX CHCTEM.
Knaccugukanuss u OCHOBHBIE TEXHHUYECKHE XapaKTEPUCTHKH
3alIOMMHAOLIUX YCTPOMCTB. 0O0630p COBPEMEHHBIX
3armoMuHaONmMX ycrpoiictB. O3V crarnueckoro (SRAM — static
RAM) u aunamuueckoro (DRAM — dynamic RAM) tumnos.
Cernerosekrpuueckas namsath (FRAM — ferroelectric RAM).
TumoBele cxembl femudppannu  agpeca. OCHOBHBIE CXEMBI
HapalluBaHUs Pa3psTHOCTH M 00bEMA TAMSITH.

Anroputmuueckoe oOecnedeHue Mukponporeccopabix  HMBC.
MacmrabupoBaHue CHTHAJIOB. ATMMPOKCHUMAIUS CTaTUYECKUX
XapaKTePUCTHK JATYUKOB. Onpenenenue apamMeTpoB
ANMPOKCUMHUPYIOIIMX TOJMHOMOB C HKCIIOJIb30BAaHHEM METOJa
HAUMEHBIIMX  KBaJApaToB.  ANNpPOKCHMAIlMs  CIUTAHAMHU.
TabnuuHast peanu3arus GyHKIHH. JuHamuyeckast
KOPPEKTHPOBKA XapaKTEPHUCTUK JaTYUKOB. JlMCKpeTuzamus u
BOCCTAHOBJICHHE  aHAJOTOBBIX  CUTHaIOB.  CriakuBaHue
JTUCKPETHBIX (DYHKIUNA. AJNTOPUTMBI MU(PPOBOM IKCTPAOISAINH U
uHTepnonsiuud. OCHOBHbIE THUIMBI (QUIBTPOB M HX peau3alus C
WCIIOJIb30BAHNEM MHUKPOITPOIIECCOPHON TEXHUKH.

0630p COBPEMEHHBIX OOPTOBBIX nHTEepdeiicoB
mukponporneccopusix UBC. 3amaun n knaccuduxanus. Pexumer
BBOJIa-BbIBOAA.  IIporpammubiii  BBOX-BBIBOA.  MHTepderchl
IIPOrpaMMHOr0 0OMeHa. AJpecyemMblii U KOMMYTHPYEMBIH TIOPTHI,
crnoco0 pacupefeNeHuss aJpecHOro HpPOCTPaHCTBA, CIOCOO
JIuHeHoro BeiOOpa. BBOA-BBIBOA B pekrMe npepbiBaHui. Busl
npepbiBanuil.  IlognmporpamMmbl  00CITy’)KMBaHUSL — NpephIBAHUM.
WNnentudukanus mpeppiBarolIero ycTpoicTBa. BekTopHble U
BJIO’KEHHBIE TpepbiBaHusA. lloHATHE M OCTOMHCTBA NPSIMOIO
JocTyna K naMati. KoHTposuiepsl mpsMoro Aoctyna K IaMsATH.
CranpapTHble  MHTEPQENUCHl  MHKPONPOLIECCOPHBIX  CHCTEM.
OcHoBHbIE rapameTpsl " OpraHu3aLNs oOMeHa.
[TocnenoBarenbHblil uHTEpdeiic B coorBercTBuu ¢ I'OCT 18977-
79 u PTM1495-75 ¢ usmenenuem 3 (ARINC 429). Untepdeiic
Avionics Full-Duplex Switched Ethernet (AFDX, ARINC 664).
TunoBble CXEMOTEXHHUYECKHE pEIIeHUs JUIS [OAKIIOYEHUs
OOpTOBBIX JAaTYMKOB M MCTOYHHKOB HMH(OpManuu K OOpPTOBOIi
NBC.

[Tporpammupyemsie joruyeckue uHTErpanbheie cxemsl (IIHC).
Knaccupukauus  IIJIMC. OO630p  coBpemennsix  [IJINC,
W3rOTaBIMBAEMbIX CHEIMAIbHO JUIs NpPUMEHEHHs Ha Oopry
JETaTeJbHOTO M KOCMHYECKOTO  amnmaparoB, M HX
¢dbynkunonanbHbeie  Bo3MokHoctu. [IJIMC  FPGA  (Field
Programmable Gate Array).0630p coBpemennbix [IJIUC FPGA,
BBIIIYCKAEMbIX IPOMBIIIIEHHOCTBIO. APXMTEKTYpa U OCHOBHBIE
¢byHknuoHanbHbele Osoku. IlporpammupoBanue. IlepcriekTuBbl
pazsutus. [IJIMC CPLD (Complex Programmable Logic Device).
0630p copemenueix  [IJIMC CPLD, BBITTYCKAE€MBIX
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MIPOMBIIITIEHHOCTBIO. ApxuTekTypa u OCHOBHBIE
¢ynkunonanpHble Onoku. IIporpammuponanue. IlepcrieKTuBEI
passutus. Cucrema Ha kpucramie SoC (System on Chip). O630p
coBpemennbix [IJIMC SoC, BbITyckaeMbIX MPOMBIIUIEHHOCTHIO.
ApXxuUTeKTypa U  OCHOBHbIE  (DYHKIHMOHANbHBIE  OJIOKH.
[IporpammupoBaHnue. [TepcnexTuBbl pa3BUTHSL.
[Iporpammupyembie B FPGA  mukpormnpoueccopHbie — siapa
(softcore).O030p COBpPEMEHHBIX MHUKPOMPOIIECCOPHBIX  sEp,
BBIIYCKAEMbIX MPOMBIIIJIEHHOCThIO0. APXHUTEKTYpa U OCHOBHbBIE
¢ynkunonanpHble Onoku. IIporpammuponanue. IlepcrieKTuBEI
pa3BUTHSL.

4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATUS
Tembl IpakTHYECKUX 3aHATHH U UX TPYJOEMKOCTh IPUBEICHBI B TAOJIHUIIC 5.

Ta6Jmua 5— HpaKTI/I‘IeCKI/Ie 3aHATUA U UX TPYAOCMKOCTDb

Ne
Ne Tembl mpakTHUECKUX DopMBbI TPAKTHUECKUX TpynoemkocTs, | pasgena
/11 | 3aHsATAR 3aHSTUN (dac) JTUCIIUII-
JINHBI
Cemectp 7
1 Yuporuienue 0yiaeBbIx [IpakTuueckoe 3aHsiTHE 1 2
BBIPA)KCHUI
2 Hckmrouenune n30biTounbIX | [IpakTHueckoe 3aHsaTHE 1 3
YCTOMYUBBIX COCTOSTHHUI
MOCIIEA0BATEIHLHOCTHBIX
CXeM
3 Apudmernueckue [TpakTHueckoe 3aHATHE 1 5
OTIEpallNy C YHCIIAMH B
¢dopmare ¢
(buKCUpPOBaHHOM 3aIsATOM
4 Beruucnenue ¢yHkimii [TpakTnueckoe 3aHsATHE 1 5
JUTsl 3HaYeHu# B hopmare
¢ (uxcupoBaHHOU
3ansTON
Bcero: 4
4.4. JlaGopaTopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYJOEMKOCTh ITPUBECHBI B TAOIHUIIE 6.
Tabnuua 6 — JlabopaTopHble 3aHATHS U UX TPYJIOEMKOCTb
Ne HaunmenoBanue 1a60paTopHbIX paboT Tpynoemkocts, | Ne pasiena
/1 (gac) MUCIUAILIINHBI
Cemectp 6
1 PazpaboTka cxeMm Ha OCHOBE OyJeBbIX BeIpakeHni | 1 2
2 Pa3paboTka cxem Ha MYJIBTHIIICKCOpaX 1 2
3 [{udpoBbie METO/IBI U3MEPEHHS BPEMEHHBIX 1 2
WHTEPBAIOB
4 Pa3paboTtka nudpoBeIX ycTpOHCTB 1 3




MIOCJIEIOBATEILHOCTHOTO THUIIA
Cemectp 7
1 DOopMHUpPOBaHNE BPEMEHHBIX 3aJEPIKEK 1 3
2 PazpaboTka nudgpoBbIX GUIBTPOB HU3KUX U 2 7
BBICOKUX 4acTOT
3 AHanoro-1udpoBoit mpeodpa3oBaTelib 2 8
MI0CJIe/IOBATEIBHOTO MPHOIIKEHHS
4 [ poBoii AIEKTPUYECKUI TEPMOMETP 1 8
5 Hutepdeiic 12C 2 8
6 JIMCKpeTHBIE YCTPOUCTBA OTOOpaKEHUS 2 8
nHpopmauu
Bcero: 14

4.5. KypcoBoe NMpoeKTUpOBaHHE/ BHITOTHEHUE KYPCOBOW PabOThI
VY4eOHBIM MJITaHOM HE MPEAyCMOTPEHO

4.6. CamocrosrenbHas padoTa 00yJaronuxcs
Buiel caMocTosITeNIbHOM paOOTHI U €€ TPYAOSMKOCTh ITPUBEICHBI B TAOIHUIIE 7.

Tabmmua 7 — Bugsl caMoCcTosITENNbHON PabOTHI M €€ TPYIOEMKOCTb

Bua camocrositensHOM paboTh BEZZO’ Cewmectp 6, uac Cemectp 7, yac

1 2 3 4
W3yueHne TeopeTHIecKoro Marepuasia 62 81
nucuuraHbl (TO)
Kypcosoe npoektupoBanue (KII, KP)
Pacuerno-rpadpuueckue 3ananus (PI'3)
Beinonnenue pedepara (P)
[ToaroroBka K TEKyIeMy KOHTPOJIIO 8 8
ycneBaemoctu (TKVY)
Homamnee 3amganne (/13)
KontposnbHble paboTsl 3a04HKKOB (KP3) 10 10
IToaroToBka K MpOMEKyTOYHOU 16 16
attecranuu (ITA)

Beero: | 211 96 115

5. [lepeuyenn yueOHO-METOIUYECKOTO 0OECTICUCHUS
JUIS CAMOCTOSITENIEHON paboThl 00y4aroImuXxcs Mo JUCUUIUIHHE (MOJTYJIIO)
Y4eOHO-MeTOAMYECKE MaTepHasbl Il CaMOCTOSTENbHON paboThl 0O0YyYaromMXCsl yKa3aHbl B
. 7-11.

6. IlepeueHb MEUATHBIX U YIEKTPOHHBIX YIEOHBIX U3TaHUI
[lepeueHb meYaTHBIX U SJEKTPOHHBIX YUEOHBIX U3/IaHUH TIpUBeieH B Tabmuile 8.
Tabmuna 8— [lepedeHb MMeYaTHBIX U DJICKTPOHHBIX YUCOHBIX M3IaHHMA

HIudp/ KomuecTBo 9K3eMITTSIPOB B

bubnuorpaduyeckas ccpiika
URL anpec pag oubnmoTeke




(KpoMe 2JIEKTPOHHBIX IK3EMILTSIPOB)
004 (075) Vepromos E.I1. LluppoBas cxeMoTexHHKA: y4. | 24
Y 27 nocobue. CI16.: BXB-IlerepOypr, 2004. -782
C.
004 Manaxanos P.H. Moynb aHalioro- 87
M74 1u(poBOro MpeodpazoBaHus
MHUKPOKOHTpoJuIepoB Microchip cepuu
PIC18F. CII6.: TOY BIIO "CII6I' YAIT",
2014. - 37 c.
621.317 Manaxanoe P.H., Kpvicun JI.FO. Lludposoit 86
1 75 anextpudeckuii repmometp. CI16.: TOY
BITO "CIIGI'YAIT", 2009. - 35 c.
004.4 Manaxanoe P.H., Kpvicun J[.FO. Untepdeiic | 85
73 I°C. CII6.: TOY BIIO "CIIGI'Y AIT", 2009. -
35c.
7. IlepeyeHb IMEKTPOHHBIX 00OPa30BATEIBHBIX PECYPCOB
UH(POPMALMOHHO-TEIICKOMMYHHUKAIIMOHHOU ceTn « HTepHeT»
[Tepeuenn AJIEKTPOHHBIX 00pa3oBaTeIbHBIX pecypcoB uH(OPMAITMOHHO-

TEJICKOMMYHHKAMOHHOW ceTn «HTepHeT», HEOOXOMMMBIX [UIi OCBOCHUS HCIHILINHBI
npuBezieH B Tabnuue 9.

Taonuua

9 — [IlepedeHb DSIEKTPOHHBIX O00pPA30BATENIBHBIX pPECYpcOB HHMOPMALUOHHO-

TEJIEKOMMYHUKAIIMOHHOU ceTn «HTepHEeT»

URL anpec HaumenoBanue

www.microchip.com. | Texuudeckoe onrcanue Mukpokontposuiepa Microchip PIC18F4520

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHI

8.1. [lepevuenp mporpaMMHOTO OOECIIEUYCHHSI, HCIIOJIB3YEeMOTO TIPH OCYIIECTBICHUU
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUINHE.
[TepeueHs UCTIOIB3YEMOT0 IPOTPAMMHOTO OOECTICUeHHs TTpeicTaBieH B Tadsmiie 10.

Tabmuua 10— IlepedyeHb nporpaMMHOro o0ecrieyeHHs

Ne i/t

HanmMmenoBanue

He npenycmorpeno

8.2. Ilepeuenn MH(}OPMALIMOHHO-CITPABOYHBIX CUCTEM,HCII0NIb3yEeMbIX npu
OCYIIECTBIICHUU 00pa30BaTEIHLHOTO MPOoIlecca MO JUCIHILTHHE

[lepeuenr uCHONB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabauie 11.

Tabnuua 11— IlepeyeHb HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM

Ne /i1

HanmenoBanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKast 6a3a

CoctaB MaTepHambHO-TEXHHUECKON 0a3bl, HEOOXOAUMOW JJs  OCYIIECTBIICHUS
00pa30BaTeILHOTO MpoIiecca Mo TUCITUTUIHHE, TIPEICTaBIeH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKOH 0a3bl
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Ne HanmeHnoBaHnue cocTaBHON 4acTH Homep aynuropun
/T MaTepUaTbHO-TEXHUYECKON Oa3bl (ipu HEOOXOTUMOCTH)

1 | JleknmonHas ayiuTopus

2 MynpTUMeaUIHAS JIEKUUOHHAS ayIUTOPHUS

3 | Cnenuanu3upoBaHHas 1abOpaTopust

10. Onenounsie cpeacTBa AJIs MPOBEICHHS TPOMEKYTOUHOM aTTeCTaI[H
10.1. CoctaB OLIEHOYHBIX CPEACTBAIS MPOBEACHUS MNPOMEXKYTOUYHOH aTTEeCTALUH
o0yJaromuxcst Mo JUCHUIUIMHE pUBeAeH B Tabmuue 13.
Ta6muma 13 — CocTaB OLEHOYHBIX CPEACTB JUIsl IPOBEJCHHUS IPOMEKYTOYHOM aTTeCTalluH

Bua npomexxyTo4Hoi arrecTanuu IlepedyeHp OLICHOYHBIX CPEACTB

DK3aMeH

Cnucok BOMPOCOB K IK3aMEHY;
DK3aMeHAaI[MOHHEIC OUJIETHI,
3amauu;

TecTEl.

3auer

CHmcoK BOMPOCOB;
Tecrtsr;
3amaun.

10.2. B kayecTBe KpUTEpPHUEB OICHKH YPOBHA CGHOPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETCHIIMA OO0y4YaIONIUMUCS TMPUMEHSETCS S-OayuThbHas MIKaia OIEHKA CHOpPMHUPOBAHHOCTU
KOMIICTEHIIHIA, KOTopas puBecHa B Tabumie 14. B TeueHne cemMecTpa MOXKET UCIOIb30BaThCS

100-0ayuipHas  mkajia

MOJAYJIbHO-PEUTHHIOBOM  CHUCTEMBl  YHUBEpPCUTETa,  IIpaBUia

HCIIOJIB30BaHUA KOTOpOfI, YCTAHOBJICHBI COOTBCTCTBYIOIIUM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM

I'VAIL

Tabmuua 14 —Kpurepuu olieHKH YpoBHS c(hOPMHUPOBAHHOCTH KOMIETEHIUH

Or11eHKa KOMITETEHIUI

5-0ayutbHas mIKana

XapakTeprcTrka COpMUPOBAHHBIX KOMITETECHITHIA

«OTIIMYHO»
GaduTCHO»

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBII
MaTepHa;

— YBEPEHHO, JIOTUYHO, I10CIIEI0BATEIbHO U TPAMOTHO €0 U3J1araer;

— OMUPAsCh HA 3HAHUS OCHOBHON W JOMOJHHUTENBHOH JUTEpaTypHI,
TECHO NPHBS3BIBAET YCBOSHHBIE HAYYHBIE TIOJIOKEHHS C TIPAKTHICCKOM
JIeSITebHOCTBIO HAIIPABIICHHUS;

— yMeJi0 000CHOBBIBAET M apTyMEHTHUPYET BbIIBUTaEMble UM UJIEH;

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— CcBOOOIHO BJIAZICET CHCTEMOH CIIENMAIM3UPOBAHHBIX MMOHSITHH.

«XOPOLLIO»
«GAuTEHO

— o0yyaroluiicss TBEpI0 YCBOMI MPOTPaMMHBIN MaTepuai, TPpaMOTHO U
M0 CYLIECTBY M3JaraeT ero, OINUpasCh Ha 3HAHUS OCHOBHOM
JTUTEPaTypHI,

— HE JIOMYCKAEeT CYIIECTBEHHBIX HETOYHOCTEHH;

— YBSI3bIBAET YCBOCHHBIE 3HAHUS C MPAKTHUUYECKOW J1€ATENbHOCTHIO
HaIlpaBJICHUS;

— apTyYMEHTUPYET HayYHBIC MTOJOKEHNUS,

— JIeJIaeT BBIBOALI M 000OIICHHS;

— BJIAJICET CUCTEMOM CTIeIMAIM3UPOBAHHBIX OHITHH.
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Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIN MaTepHal,
II0 CYHIECTBY M3JIaracT €ro, ONMpascCh HA 3HAHUSA TOJIBKO OCHOBHOU
JUTEPATYPBI;

— JIOIIyCKAeT HECYLIECTBEHHbIE OIUMOKU U HETOUHOCTH;

«yJIOBJIETBOPUTEIILHO) o
GAITCHOY — WCTBITHIBAET 3aTPYAHEHHUS B NPAKTUYECKOM IPUMEHECHHHM 3HAHMI
HaIpaBJICHUS;
— cnabo apryMeHTUPYeT HayYHbIC MTOJIOKEHUS,
— 3aTpyAHsieTcs B (OpMYyITUPOBaHUHN BBIBOJIOB M 0000IICHUI;
— YAaCTHUYHO BJIAJICET CUCTEMOM CIELIMATU3UPOBAHHBIX MOHSITUH.
— o0OyJaromuiicss HE YCBOWJI 3HAYUTEIBHOM 4YacTH MPOrpaMMHOTO
Marepuaa;
— JIOIyCKAaeT  CYIIeCTBEHHbIE  OMMMOKKM W  HETOYHOCTH  IIPH
«HEYIOBJIETBOPUTEIILHOY ’
paccMOTpEeHHH MPOOJIeM B KOHKPETHOM HaIPaBIICHUY;
«HE 3aYTEHOY

— UCTIBITHIBACT TPYAHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMIA,
— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,
— He (OPMYTUPYET BEIBOJOB M 0000IIEHHUH.

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

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

Ne i/t

Ilepeuens BompocoB (3a7au) A7 SK3aMeHa

MuKponpoLeccopHbie KOMILUIEKTHI BUC/CBUC. Crpykrypa u
(GYHKIIMOHUPOBAHHE MUKPOIIPOIIECCOPHOM CHCTEMbl. MUKPOKOHTPOJLIEPHI.

anaBneHHe MOAYJIAMH IaMATU U BHCHIHUMHA yCTpOﬁCTBaMH. CursaJbl
YIIpaBJICHUA. Pexxnmel 0OMeHa JaHHBIMH.

Muxkpomnporeccop Intel 8085A. Crpykrypa Mukponporeccopa. biok
peructpoB. Ctek. OYHKIMH BHIBOJOB U CUTHAJIOB.

CHHXpOHU3AIUS U MMOCIIE0BATEILHOCTD JCUCTBHI MHUKpoIrporieccopa Intel
8085 A. Komangurle 1 MallIMHHEIE ITUKIIBL.

Cuctema npepwiBanuii mMukpornpoieccopa Intel 8085 A. Cxema BKIIIOUEHY
MPOrPaMMHUPYEMOT0  KOHTpOJIJIEpa MPEpPhIBAHUA B MHKPOMPOIECCOPHC
cucreme. KackagHoe BKIFOUeHHE KOHTPOJUIEPOB MPEPHIBAHMIA.

CxeMbl MOAKIIOYEHHUS MOAYJIEHW MaMATH W BHEUIHMX YCTPOWCTB K IIIMHaM
MHUKPOIPOLIECCOPHON cHcTeMbl. AOCOTIOTHAS W HEaOCONIOTHAs aJpecaluu
MaMATH.

Peanuzanus 0e3ycIOBHOTO M YCIOBHOI'O NMPOTPaMMHBIX BBOJa M BBIBOJA
JTAHHBIX B MUKPOIIPOLECCOPHON CUCTEME.

[Tporpammupyemslii koHTposutep npepbiBanuii Intel8259A. Crpykrypa u
IpOrpaMMUpOBaHKEe KOHTposuiepa. DyHKIMOHATIbPHOE Ha3HAUYE€HUE BHIBOJIOB
Y CUTHAJIOB KOHTpPOJUIEpA.

Koutponnep npsimoro nocryna k mamsatu Intel 8237A. dyHkimoHanbHOE
Ha3HAa4Y€HWE BBIBOJAOB W  CUTHAJIOB KOHTpouiepa. CTpykTypa u
(GyHKIIMOHAIbHOE Ha3Hau€HUE. YBEIMYEHHE 4YHClia KaHaJOB MPsMOTo
JIOCTYyTA K MaMSATH.

BxitoueHne  KoHTpoiiepa — mpsAMOro  JOCTyna K HamMsITd B
MHUKPOIPOLIECCOPHYIO CUCTEMY JUIi OOMEeHa JaHHBIMH C MOJYJISIMHU TaMSATH
Y BHEIIHUMHU YCTPOWCTBAMHU.

Cospemennsie BUC/CBUC ¢ mnepenporpaMMupyeMbIMH — CTPYKTYpaMu
(FPGA, CPLD, SoC). Knaccuduxamus. IlpenmyiiectBa u HeZOCTaTKU.
IlepcrieKTHBBI pa3BUTHSL.

OCHOBHBIC TEXHHUYECKHE XapaKTePUCTUKU MUKpocxeM cemerictBa Cyclone Il
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dbupmer Altera.

brnoku wmaccuBoB sormueckux ycrpoiicte (LAB — logic array blocks)
mukpocxem cemeiictBa Cyclone II ¢upmer Altera. Coemunenne LAB.
CurnHaisl ynpaBJI€HUS.

Jlornueckue sneMeHTHl MHKpocxeMm cemeiictBa Cyclone 11 ¢upmer Altera.
CurHaisl ynpaBJI€HUS.

HoMmuHanbHBI peXHM pPabOThl JIOTHYECKOIO OJJIEMEHTa MHUKPOCXEMbI
cemeiicta Cyclone II pupmbr Altera.

JlnHaMuueckuii pexuM padOThl JIOTHYECKOTO JIIEMEHTAa MHKPOCXEMBI
cemeiicta Cyclone 11 ¢pupmbl Altera.

CrnoxHbie mporpammupyembie sorudeckue cxembl CPLD  (Complex
Programmable Logic Device).

[Tporpammupyemast joruka “Cucrema Ha kpucramwie” (SoC - System on
Chip). CoBpeMeHHOE COCTOSIHUE U MEPCHEKTUBBI Pa3BUTHSL.

[TporpammMupyembie MuKporpoiieccopsl (Software cores).

Bompocsr (3amaun) s 3aueta / qudd. 3auera npepcraBieHsl B Tabmuie 16.

Tabmuua 16 — Bon

pochl (3aga4un) /1 3adeta / nudd. 3auera

Ne i/t

Ilepeuyenp BonpocoB (3aga4) uist 3auera / nud . 3agera

[Tepeuenn BompocoB (3a1a4) uist 3adeTa / nuddepeHIMpoBaHHOTO 3a4eTa

MUuKpOKOHTpOJLIED Microchip PIC18F4520. Apxutektypa u
(GyHKIIMOHATBHBICE BO3MOXXHOCTH MHKPOKOHTpoyuiepa. WHTerpupoBaHHbBIE
9eKTpOHHBIE Moynu. CHucTeMa KOMaH/I.

Opranuzanus namsata MukpokonTposuiepa PIC18F4520. Opranusanus
cteka. Peructpsl cnenpanbHOro Ha3HaueHusl. Peructpossie (aitisl.
KomaHnapl MUKpOKOHTpOIIEpa Jyist paboThl ¢ TaMSTBIO U CO CTEKOM.

Komananstit miukn mukpokoHTpoiiepa PIC18F4520. Apudmerndecko-
JIOTHYECKOE YCTPOHCTBO. MaTpUYHBIH YMHOXUTENb. ApupMETHIECKIE
KOMaH1bl MUKPOKOHTPOJLIEPA.

Cucrema npepsiBanuii MukpokoHntpoJsuiepa PIC18F4520.

[Toptel 1tMdpoBoro BBoAa-BbIBOJa. KomaHIBI MHUKPOKOHTpOJUIEpa s
paboThI ¢ TMHUSIMH LU (POBOro BBOJA-BHIBOJA.

WHTerpupoBaHHbI  3JEKTPOHHBIA  Moaynb TaiiMepa 0. OO6paboTka
IIPEPBIBAHNM.

WHTErpupOBaHHBINA AJIEKTPOHHBIN MOAYJb F€HEPATOpa CUTHAJIA C HIMPOTHO-
VMITYJIbCHOM MOJYJIALIMEN.

WHTerprpoBaHHbIN MIEKTPOHHBIA MOYJIb MOCIEA0BATEIIbHOW CHHXPOHHON
cesi3u MSSP. Peanuzanus untepdeiica mocnenosarenbroii cszu SPI (Serial
Peripheral Interface). O6paboTka npepbrIBaHUH.

WMHTEerpupoBaHHbIN JIEKTPOHHBIA MOAYJIb MIOCIEA0OBATEIIBHOW CUHXPOHHON
. . 2

cBs13u MSSP. Peanuzanus unrepdeiica mocnenosatensHoi cszu [°C (Inter-

Integrated Circuit). O6paboTKka npepbIBaHUH.

WHTErprpoBaHHbIN AIEKTPOHHBIA MOAYJb MOCIEA0BATEIbHOW CHHXPOHHON
acuHXpoHHOH nepenaun naHHbIXx EUSART. O6paboTka npepbIBaHUM.

Peanuzamus uaTepdeiicoB mocnegoaTenbHon cBsizu RS232, RS485 u
RS422.

ONEeKTpUYECKH CTUPAEMOE ITPOrpaMMHUPYEMOE IOCTOSIHHOE 3alI0MHUHAIOLIEe
ycrpoiictBo EEPROM mukpoxontposuiepa PIC18F4520. Opranuszanus
orepanuil 3anucH 1 yTeHus JaHHbix. O0paboTKa npepbIBaHUH.

WHTerpupoBaHHbIN 9JIEKTPOHHBIN MOJ1YJIb aHaJIoro-1uppoBoro

13




\ npeoOpazoBarensi. O0paboTKa MpepbHIBAHMIA.

[lepeyeHnp TeM [uii KypCOBOTO TPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI

MpeACTaBICHBI B TabmwmIe 17.
Tabmuua 17 — IlepeueHb TeM 151 KypCOBOTO MPOEKTUPOBAHMS/BHIIOJTHEHUSI KYPCOBOM pabOThI

Ne i/t

[TpuMepHBIii IepedeHb TeM I KypCOBOI'O IPOEKTUPOBAHUS/BBIIOIHEHUS
KypCOBOI1 pabOThI

Y4eOHBIM MJIAHOM HE MPEAYCMOTPEHO

BOHpOCH OJi1 IIPOBEACHHUA HpOMeX(YTOqHOﬁ arrecralii B BHAC TCCTUPOBAHUA

npezcTaBieHsl B Tabmuie 18.

Tabnuna 18 — [IpuMepHbIi IEpeYeHb BOPOCOB JJIsI TECTOB

Ne i/t

[IpumepHbIii nepedyeHb BONPOCOB sl TECTOB

ITo xakoif TEXHOJIOTHH BBIMTOJIHEHBI MUKPOCXEMBI, 001a/Iaf0IIHEe MAKCUMAJIbHBIM
ObIcTpOICHCTBHEM ?

HaHI/IH_II/ITC, Kakoe 0003HauYeHHuEe UMEIOT MHUKPOCXEMbI, BBITTOJIHAIOIIUC (1)YHKLII/II/I
JBOWYHBIX CYETUYMKOB

I[J'ISI 4cero MnpcaHa3Ha4ycH My.]'IBTI/IHJ'IeKCOp?

Jns1 gero npeaHa3zHaueH JEeMYIIbTUILIEKCOP?

3a cyét yero AOCTUTACTCS YHUBCPCAJIbHOCTb MUKPOIIPOLECCOPHBIX cucrem?

[lepeuncnure 3a1a4m, pemaeMble MUKPOITPOIIECCOPHOM CUCTEMOM B COCTaBe
prOOPHOTO KOMIUIEKCA

[lepeuncivte OCHOBHBIE MPOTPAMMHO-IOCTYITHBIE Y3JIbI MUKPOIIPOIIECCOpa

IlepeunciiTe OCHOBHBIE CTPYKTYPHI OPraHU3alMK CTEKa

Hepe‘lI/ICJ'H/ITe JOCTOHNHCTBA A3bIKA aCC6M6J'Iep

[Tepeuncnure HEIOCTATKU sI3bIKA acceMOuIep

HpI/IBeI[I/ITe OCHOBHBIC OTJIMYMA OTJIaJYHKa OT IIporpaMmaropa

HpI/IBeHI/ITe OCHOBHBIC OTJIMYMA OTJIaAYMKA OT OMYJIATOPA

IIpuBenure nocronncrsa O3Y cTaTU4ecKoro Tumna

IIpuBenure Hegoctatku O3Y cTaTUYECKOro TUIA

ITpuBenute noctonncrsa O3Y nuHAMHYECKOTO TUIIA

IIpuBenure Hegoctatku O3Y NMHAMHYECKOTO THIA

ITpuBeanTE TOCTOMHCTBA CETHETOICKTPUUECKON MaMsATH

HpI/IBeI[I/ITe HCAOCTAaTKH CCFHGTOSHGKTpI/I‘{eCKOﬁ naMsTH

Jlns1 uero nmpuMeHsieTcsi MacIITabupoBaHUE CUTHAIOB?

ITepeuncnure nocronncrsa RISC no cpaBuenuto ¢ CISC

Hepequb TEM KOHTPOJIbHBIX pa60T IO JUCIHUIIIINHC 06yqa}om1/1xcs[ 3a04YHOM (bOpMI)I

o0ydeHus1, Ipe/ICTaBICHbI B Ta0mie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

No /it [TepeyeHr KOHTPOJIBHBIX PAOOT

1 HapucyiiTe apXUTeKTypy HEHTPATN30BAHHBIX MUKPOIIPOLIECCOPHBIX CHCTEM

2 HapucyiiTe apXUTeKTypy ACEHTPAITN30BaHHBIX MUKPOIPOIIECCOPHBIX CUCTEM

3 Kakoit kon Oynet 3anucaH B namMsTh porpamm Mukpokontposuiepa PIC18F4520 s
KonupoBaHus komanpl iNCf g, 1, 0; eciiu peructp g onpenenéx kak g equ 0x123?

4 Kakoit kon Oynet 3anucaH B namsTh porpamMm MuKpokoHTposiepa PIC18F4520 s
KOJMpOBaHUs KoMaH 16l §oto Ox34A?

5 Kakoit ko OyneT 3ammcad B mamsiTh nporpamm MukpokonTpoiuiepa PIC18F4520 nis
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koaupoBanus komauabl call 0X34A?

6 Kakoii kon Oynet 3anuca B namsTh nporpamm Mukpokontpoiuiepa PIC18F4520 s
koaupoBanus koMauael Movif 0x34A, 0xX45E?
7 B nmamsti mukpokonTposuiepa PIC18F4520 onpenenenst nBa peructpa al u bl.

Hamummre mporpaMMHBIH KOJ| Ha SI3bIKE IIPOrPaMMUPOBAHHS acceMOIep [Uist
BBITIOJIHEHUS ycioBus: ecm al > 3, to bl = bl + 1.

8 B namsitu mukpokontposuiepa PIC18F4520 onpenenens aa peructpa al u bl.
Hanummre nmporpaMMHBIi KOJT Ha SI3BIKE POTPAMMUPOBAHHMSI acceMOIIep s
BBINOJIHEHUS ycimoBust: ecm al < 13, to bl =bl - 1.

9 B nmamsiti MmukpokonTposuiepa PIC18F4520 onpenenenst nBa peructpa al u bl.
HanummTe mporpaMMHBIA KO Ha S3bIKE IPOTrpaMMUPOBAHUS acceMOuIep s
BBITIOJIHEHUS ycioBus: eci al = 3, To bl = bl + 10.

10 B namsitu mukpokontposuiepa PIC18F4520 onpenenenst aa peructpa al u bl.
Hanummre nmporpaMMHBIi KOJT Ha SI3BIKE MPOTPAMMUPOBAHHMSI acceMOIIep s
BBINOJIHEHUS ycioBust: ecm al > b1, ro bl = bl + 1.

11 B namsitu mukpokontposuiepa PIC18F4520 onpenenenst aa peructpa al u bl.
Hanummure nporpaMMHBIi KOJ| Ha S3bIKE IPOrPAMMUPOBAaHUSI acceMOiep s
BBINTOJIHEHUS ycioBus: ecm al <bl, o bl =bl - 1.

12 B namsti mukpokonTposuiepa PIC18F4520 onpenencnst qa peructpa al u bl.
HanummTe nporpaMMHBIA KOJT Ha SI3bIKE IIPOrPaMMHUPOBAHUS acceMOIep IS
BBITIOJIHEHUS ycioBus: ecm al = bl, to bl = bl + 10.

13 B namstu mukpokontposuiepa PIC18F4520 onpenenenst aBa peructpa al u bl.
Hanwummre nmporpaMMHBIA KO/ Ha sI3BIKE IPOTPaMMUPOBaHUS acceMOep s
BBINTOJHEHUS YCIIOBUS: ecnu al<6>= 1, to b1<4> =1,

14 B namsti mukpokonTposuiepa PIC18F4520 onpenenenst nBa peructpa al u bl.
Hanummre nporpaMMHBIM KO Ha sI3bIKE IPOrpaMMUPOBaHUS acceMOiep s
BBITIOJIHEHUS yCIIoBus: ecn al<1>=0, to b1<7>=1.

15 Hapucyiite cxemy ajgpecanuy MoyJieil maMsTH ¢ HOMOIIBIO AenndpaTopa

16 Hapucyiite pyHKIIMOHATBHYIO CXEMY CEJIEKIIUH ITOPTa B MUKPOIIPOIIECCOPHOM
CHCTEMe, aJjpec KOTOporo paseH 2Bh

17 Hapucyiite pyHK1MOHaNBbHYIO CXeMy BeIUMCIUTENS ¢ ['apBapAcKoil apXUTEKTypoil

18 Hapucyiite pyHKIIMOHANBHYIO CXeMY BBIUMCIHUTENS ¢ apxuTekTypoit @on Heiimana

10.4. Meroguueckue  Marepuaibl,  ONPEACISAIONIMEe  TPOIEIyphl  OLICHUBAHHS
UH/IMKAaTOPOB, XapaKTepU3YIOIIUX d3Tanbl (HOPMUPOBAHMS KOMIIETEHLUH, COAEp)Karcs B
JOKAJIBbHBIX HOpMaTuBHBIX akTax [YAIL, pernameHTHpyIOIIUX TMOPSIIOK U MHPOLENypY
IPOBEIECHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTecTaluu 00ydJaroIluxcs
I'VAIL

11. Metoauueckue yKazaHus Uit 00YJarOIIUXCs IO OCBOCHUIO TUCITUTLIAHEI

11.1. Metoauueckre yka3zaHus [N OOYYAIOIIUXCS 1O OCBOCHHMIO JIEKIIMOHHOTO
MaTepuaia

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepuaja — JIOTUYECKH CTPOWHOE, CHCTEMHOE,
nIyOOKOe W SICHOE H3JIOKEHWEe ydeOHoro marepuana. HasHadeHWe COBPEMEHHOW JICKIIMH B
paMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOTYYUTh BCIO MH(OPMAIMIO 1O T€MEe, a B OCBOCHUU
(GyHIaMEHTAIBHBIX MPpOOJeM JUCIHHMIUIMHBI, METOJO0B HAYYHOTO ITO3HAHWS, HOBEHIIHNX
JTOCTHIKEHUI HaydyHOUW MBICTH. B yueOHOM mporiecce JIEKIHs BBITIOTHSET METOI0JIOTHYECKYIO,
OpPTaHHW3AIMOHHYIO U MHPOPMAITMOHHYIO (DYHKIUHU. JIEKIHs pacKphiBaeT MOHATHHHBIN ammapat
KOHKpPETHOW oO0jacTu 3HaHUA, €€ MpOOJEeMBbl, JaeT IEeNbHOE MPEJCTaBICHHE O AUCIUIUIMHE,
MOKA3bIBACT B3aUMOCBS3b C JIPYTUMU JTUCIIATLTTHAMH.
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[InanupyemMble pe3yabTaThl IPH OCBOSHUH 00yYarOMKUMUCS JIGKIIMOHHOTO MaTepHraa;

— TOJTyYeHHE COBPEMEHHBIX, IEIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUH, YPOBCHb
KOTOPBIX OIPEEIISECTCS LeJIEBOM YCTAHOBKOM K Ka)KJI0M KOHKPETHOM TEME;

— TOJy4YEHHE OIbITa TBOPUYECKON pabOThl COBMECTHO C IPEIIOIaBaTeIIeM;

— pasBuTHE TNPO(ECCHOHAIBHO-ICNOBBIX  KAayecTB, JIIOOBH K  NpeAMETy H|
CaMOCTOSATENIFHOTO TBOPYECKOTO MBIIUICHHS.

— TOsBJIEHHE HEOOXOAMMOT0 UHTEpEeca, HE0OXO0AUMOTO Il CAMOCTOSTEIbHON PabOThI;

— T[OJIyueHHE 3HAaHUKW O COBPEMEHHOM YpPOBHE pa3BUTHUS HAyKH U TEXHUKH U O
IIPOTHO3€E UX Pa3BUTH Ha OJIIKaNIINE TOJIbI;

— HAYYUThCA METOIMYECKH 00pabaTbiBaTh MaTepual (BBIICISATH IJIABHBIE MBICIU H
NOJOXKEHHsI, TPUXOJUTh K KOHKPETHBIM BBIBOJIaM, MOBTOPSATH HMX B  Pa3IMYHBIX
dbopmynHupoBKax);

— MOJy4YeHHE TOYHOTO MOHMMAaHHs BCEX HEOOXOANMBIX TEPMHHOB U TIOHATHH.

JIeKIIMOHHBI  MaTepua’l MOXKET CONpPOBOXKAATHCSA JAEMOHCTpaLMedl CclaioB
UCTIOJIb30BAHUEM Pa3/laTOYHOrO MaTepHaja IpH TPOBEACHHH KOPOTKHX JAWUCKYCCHH 00
0COOEHHOCTSIX PUMEHEHHS OTJCIIbHBIX TEMATHK 10 TUCIHUILIHHE.

CTpyKTypa MpeoCcTaBIeHuUs JEKIIMOHHOTO MaTepuaa:

— - BBOJHAS YacCTh — IMOKA3bIBAET MIEPEUEHb PACCMATPUBAEMBIX B JIEKIIUH BOIPOCOB, HX
aKTyaJIbHOCTb ISl IPAKTUKU PUOOPOCTPOCHUS, CBS3b JICKIIMOHHOTO MaTepuaia ¢
IPEeABITYIIMM U MOCIEAYIOINM MaTepHaiaMu; JaeTcsl epeyeHb OCHOBHOM 1
JIOTIOJTHUTEIHLHOM JTUTEPaTypHhI IO TeMe, BKITI0Yast PYKOBOISIINE TOKYMEHTHI;

— - OCHOBHAs 4aCTb — IIOCJICAOBATEIBHO MOKA3bIBAIOTCS] BHIHOCHMBIE BOIPOCHI, PACKPHIBAIOTCS
TEOPETHYECKHE TTOJIOKEHHUST; TIOKA3bIBAIOTCS OCHOBHBIE pacyeTHBIC (POPMYJIBI;

— - UTOTOBAs YacTh — IMOJABOASTCS UTOTH 3aHATHS, aKTyaTH3UPYIOTCS HanOoJiee BayKHbIE
BOTIPOCHI; OTIPEICIISIETCS] TEMAaTHKA Oy IyIIUX MPAKTUIECKUX 3aHATUHN 110 TeMe; TaéTcs
3a/1aHue Ha CAaMOCTOSITEIbHYIO TIOATOTOBKY; IIPOU3BOISTCS OTBETHI HA BOIPOCHI.

11.2. Metoauueckue ykazaHus [Uisi OOydaroluXcs MO Y4YacTHIO B CEMHHAapax (eciu
npeoyCMOmMpPeHO Y4eOHbIM NAAHOM N0 OAHHOU OUCYUNIUHE)

11.3. Meroauueckue ykasaHHs sl OOyYarOIIUXCS 0 MPOXOXKICHHIO MPAKTHIECKUX
3aHATUH (eciu npedycmompeno yuebHblM NIaHOM HO OAHHOU OUCYUNIUHE)

[IpakTuueckoe 3aHSATHE SBISETCS OJHOW M3 OCHOBHBIX (DOPM OpraHu3zanuu y4eOHOTO
npoliecca, 3aKIroyvaroniascs B BBITOJHEHUN 00YJaloLUIMMHUCS 10JI pYKOBOJICTBOM ITpEToiaBaTels
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEJIbI0 YCBOEHUS HAYyYHO-TEOPETUYECKHMX OCHOB YyueOHOM
JUCLUIUIMHBL, TPUOOPETEeHUs] YMEHUN U HaBBIKOB, OIbITA TBOPUECKON JESITEIbHOCTH.

[enbro mpakTUYECKOTo 3aHATHS sl 00y4aroIerocs SBIsSETCS MPUBUTHE 00yYaroIIUMCS
YMEHMH U HAaBBIKOB MPAKTUYECKOU NEATENBHOCTH 110 U3y4aeMOU JUCLIUIUINHE.

[Inanupyemble pe3yiabTaThl IPU OCBOEHUHU O0YYAIOUIUMCS IPAKTUUECKUX 3aHATHI:

— 3aKperuvieHue, YriayOJieHue, pacIlupeHHe M JeTaqu3alys 3HaHUM NpH pereHuu
KOHKPETHBIX 3a/1ay;

— pa3BUTHE TIO3HABATEJBHBIX CIOCOOHOCTEH, CaMOCTOSITEILHOCTH  MBIIUIEHUS,
TBOPYECKOUN aKTUBHOCTH;

— OBJAJCHHE HOBBIMH METOJAaMH M METOJUKAMH M3y4YEeHUs KOHKPETHOW y4ueOHOM
JUCLUIINHBL,

— BbIpabOTKa CIOCOOHOCTH JIOTHYECKOTO OCMBICICHUS TIOJYYCHHBIX 3HAHUM IS
BBITIOJIHEHMS 3a/1aHUM;

— ofecrieyeHue palMOHAIBLHOTO COYETaHUsl KOJJIEKTUBHOM M MHAMBHIYaTbHON (popm
00yJeHUsI.

TpeboBaHUs K MPOBEACHUIO MTPAKTHUECKUX 3aHATHM
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[TpakTyeckue 3aHATHS HANPaBJIeHbI Ha (POPMUPOBAHUE Y CTYACHTOB MPO(ECCHOHATBHBIX
U NPAKTUYECKUX YMEHHH, HEOOXOOUMBIX IJI M3Y4YECHUs MOCIEAYIONMX Y4E€OHBIX AMCLUIUINH:
BBIMIOJIHATh ~ ONpENENIeHHbIe  JCHCTBUS, ONEpaluu, HEeoOXOoIuMble B  IOCIEAYIOIIEH
npoeCCHOHATIBHON JEATENIbHOCTU (B Ipoliecce y4eOHOH M NPOU3BOJCTBEHHOW IPAKTHUKH,
HaNMCaHUs BBITYCKHON KBaTM(HUKAIMOHHON paboTsl). Hapsay ¢ dbopmupoBanueMm ymMeHHU U
HaBBIKOB B IIpoIecce NMPAKTHUECKUX 3aHATHHA 0000IIAI0TCs, CUCTEMAaTU3UPYIOTCS, YIIyOIst0TCs
U KOHKPETH3UPYIOTCS TEOPETUYECKHE 3HAHUS, BBIPA0AThIBA€TCS CHOCOOHOCTH M TOTOBHOCTh
UCIOJIb30BaTh TEOPETUYECKUE 3HAHUS HA MPAKTHUKE, Pa3BUBAIOTCS UHTEIUICKTYalbHbIE YMEHHUS.
[Tpu BBIOOpE comeprkaHUs M 0ObeMa MPAKTHUECKUX 3aHATUH CIENyeT UCXOAUTH U3 CIOKHOCTH
y4eOHOro MaTepuajga JUlsl YCBOGHMs, U3 BHYTPHUIIPEAMETHBIX M MEXIIPEIMETHBIX CBs3€i, U3
3HAYUMOCTH HM3y4aeMbIX TCOPETHUECKUX MOJIOKEHUN JUISl TMPEACTOSIIeH MpodhecCHOHATBLHOMI
JeSITeIbHOCTH, U3 TOI'0, KAKOE MECTO 3aHMMAeT KOHKpeTHasi paboTa B npouecce GOopMUPOBAHUS
[EJIOCTHOTO MPEACTABICHHS O COICPKaHUH YUeOHOM TUCIIUIUIHHEL.

11.4. Metoauyeckue YykazaHUs MJis OOYYaIOIIMXCS IO BBIMOJTHEHHUIO JIA0OPAaTOPHBIX
pabort (eciu npedycmompeno yueOHbIM NIAHOM NO OAHHOU OUCYUNIUHE)

B xonme BeimonHeHus mabopaTopHbIX pabOT oOydamImuics AODKEH YriayOuTh H
3aKpenuTh 3HAHUS, NMPAKTUYECKUE HABBIKH, OBIIAJIETh COBPEMEHHOW METOIUKOM M TEXHUKOU
JKCIIEPUMEHTa B COOTBETCTBHHM C KBaJIH(PUKAUOHHON XapaKTEPUCTHUKON OO0YyJaromerocs.
Brimonaenne n1abopaTOpHBIX pabOT COCTOMT M3 IKCIIEPHUMEHTAIBHO-TIPAKTUYECKON, PacyeTHO-
AHAIUTUYECKON YacTei U KOHTPOJIbHBIX MEPOIPHUSITHIA.

BoinonHenue nabopaTopHbIX pabOT 00ydaroOIUMMCS SIBJISAETCS HEOTHEMJIEMOM YacThIO
W3YYEHUS JTUCIUIUIMHBL, OMNpEeNenseMOol Yy4eOHBIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
00eCTIeYMBAIOIINM PEIICHUE CIIeTYIOIUX OCHOBHBIX 33/1a4 00yJaromerocs:

— npuoOpeTeHHe HaBBIKOB HCCIEAOBAaHUSA MPOIECCOB, SBIEHUHM U OOBEKTOB,
M3Yy4aeMbIX B paMKax JTAHHOW TUCIUILINHBL,

— 3aKpeIUIeHHE, Pa3BUTHE W JCTAM3alUs TEOPETHUSCKUX 3HAHHWM, MOJYYCHHBIX Ha
JICKIUSX;

— TOJIydeHHe HOBOM MH(OpMAINH 10 U3y4aeMOH TUCIUILINHE;

— TnpuoOpeTeHHe  HABBIKOB  CAMOCTOATEIbHOW  paboThl ¢ 1a00paTOpHBIM
000pyTI0BaHUEM U TPUOOPAMH.

3ajilaHue ¥ TpeObOBaHUs K MPOBEICHUIO J1a00paTOPHBIX paboT

JlaGopaTopHble 3aHATUS HaNpaBieHbl Ha (POPMUPOBAHUE Y CTYJIEHTOB MPO(ECCHOHATBHBIX
U TPAKTHYECKUX YMEHHHA, HEOOXOTUMBIX IS M3YYEHHUS TOCIEAYIONINX YU4EeOHBIX AMCIUIUINH:
BBIMOJIHATh ~ ONpENeNIeHHble  JeHCTBUSA, ONepaluu, HeoOXoIuMble B  IOCIEeAyroIIeH
npoeCCHOHATLHON JIEATENIbHOCTH (B TIpolecce Y4eOHOH M TPOU3BOJCTBEHHOW MPAKTHUKH,
HalMCaHUs BBIMYCKHON KBadM(pHUKaMOHHON pabotsl). Hapsny ¢ dopmupoBaHueM ymeHuil u
HaBBIKOB B Ipoliecce JabOpaTOpHbIX 3aHATUN 0000IIAIOTCS, CUCTEMATU3UPYIOTCS, YIIyOIsIFOTCS
U KOHKPETH3UPYIOTCS TEOpPETUYECKHE 3HaHUS, BbIPAOAThIBAeTCs CHOCOOHOCTh M TOTOBHOCTh
UCTIOJIF30BaTh TEOPETUYECKHE 3HAHUS HA MPAKTHKE, Pa3BUBAIOTCS MHTEIUICKTYaJIbHBIC YMEHHUSI.
[Tpu BBIOOpE conepkaHus U 00beMa JIAOOPATOPHBIX 3aHATHUI ClelyeT UCXOIUTh U3 CI0KHOCTH
y4eOHOTO MaTepHuayia JUIsi YCBOCHHS, M3 BHYTPHUIIPEAMETHBIX M MEXIIPEIMETHBIX CBS3€H, U3
3HAaYMMOCTH M3Y4aeMBbIX TEOPETHUECKUX TMOJOKEHUH A mpeacTosmeil npodeccuoHanbHOM
NeSITeTbHOCTH, U3 TOTO, KAKOE MECTO 3aHMMAaeT KOHKpETHast paboTa B mporiiecce GOpMHPOBAHUS
L[EJIOCTHOTO MPEICTABICHUS O COJIePKaHUH Y4eOHOM JUCIUTUINHBL.

Martepuain, BHIHOCHMBIH Ha 1a00paTOpHbIE 3aHATHSI TOJIKEH:

- coJepXkaTb COBPEMEHHBbIE JOCTHKEHHMS HAyKd M TEXHUKH B O0JIaCTH HU3y4yaeMoi
JVICTIATUTHHEI,

- OBITh MAaKCHUMaJbHO MPHUOMIDKEH K pealbHOW MpoeCcCHOHATBHON IeATEIbHOCTH
BBIITYCKHHKA,;

17



- OmupaTbcs HAa 3HAHUS W YMEHHUA YyxXKe C(HOpPMUPOBAaHHbIE Yy CTYICHTOB Ha
IPEIIIECTBYIONIMX 3aHATHAX MO JaHHOM Wiu oOecrneuyuBarolledl AUCHUILUIMHE, MOAJEPKHUBAThH
CBSI3b TEOPETUYECKOTO U MPAKTUYECKOTO O0YUCHHUS;

- CTUMYJIMPOBATh UHTEPEC K U3YUYECHUIO TUCLUILINHBL,

- OIIUPATHCS HA OPTaHU30BAHHYIO CAMOCTOSTENIbHYIO PaOOTy CTYIEHTOB.

[Ipu noaroroBke K JsabOpaTOpHBIM paboTaM OO0yYaroLUMMCS HEOOXOIUMO H3YUYHUTh
OCHOBHYIO JIUTEPATYPy, O3HAKOMMUTBLCS C JOIOJHUTEIBHOM JMrepaTypoi. Ilpum 3ToM ydecTs
pEKOMEHaluyu Tpernojaasaresis U TpeOoBaHUsA y4yeOHOHW mporpamMMbl. B Xxoxe moarotoBku k
7a0opaTOpHbIM paboTaM HEOOXOAWMO OCBOMTH OCHOBHBIC MOHATHUS W METOJUKM pacyera
IIOKa3aTesel, OTBETUTh HAa KOHTPOJIBHBIE BOIIPOCHI.

CrpykTypa B hopMa OTYETA O J1abOpaTOPHOM padoTe

Otuer o mabopaTopHOW paboTe MOJDKEH BKIIOYATh B CeOS: TUTYJIBHBIA JIHCT,
(GOpMYJIMPOBKY 3adaHHs, TEOPETHUYECKHE IIOJIOKEHHUS, HCIIOJIb3yeMbIe IIPH  BBIIOJHCHHUH
1abopaToOpHO# pabOThI, OMMCAHKUE MPOIIECCa BBITOJIHECHUS J1a00paTOpHO paboThI, TIOTyYeHHBIC
PE3yJIbTAThI U BBIBOIBI.

TpeboBanus k 0ohopMIECHUIO OTYETA O JTAOOPATOPHOU paboTe

[To xaxmoit mabopaTopHOil padOTE BHIMOJHACTCS OTIAEIbHBIM OTYeT. TUTYIBHBIN JHUCT
opopmisieTcs B COOTBETCTBUU C Ia0noHOM (oOpasioM) mnpuBeneHHbIM Ha caiite ['YAII
(Www.guap.ru) B pasaene «CeKTop HOPMATUBHOM JOKYMEHTAI[MK». TEKCTOBBIC U TpadrUeCKue
MaTepuansl 0popMISIIOTCS B cooTBeTcTBUM ¢ JedcTByromuMu ['OCTamu u TpeGoBaHUSMU,
npuBeneHHbIMA Ha caiite ['YAIT (www.guap.ru) B pazzmene «CeKTOp HOpPMaTHUBHOM
JIOKYMEHTAIUN .

11.5. Meroauueckue yka3aHus Ui OOYYAIONIMXCS IO MPOXOXKICHHIO KYpCOBOTO
MIPOSKTUPOBAHHUS/BBIIIOJIHCHUS KYPCOBOH PabOTHI (eciu npedycmMomperno y4eOHbIM HAAHOM NO
OaHHOU Oucyuniume)

11.6. Mertoauueckue ykazaHus JUIsl OOYYAONIMXCS MO MPOXO0XKICHUIO CAMOCTOSITEIBHOMN
paboTsl

B xo1e BBIOTHEHUS CaMOCTOSATENBHON pabOThI, O0YUYAIOUIUIICS BBIMOIHSAET paboTy MO
3aJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTelisi, HoO 0e3 ero HermocpeICTBEHHOTO
y4acTusl.

st oOyvaronuxcst 1Mo 3a04HOM ¢opme OOydeHHSs, CaMOCTOATENbHAass padoTa MOXKET
BKIIIOUATh B ce0s1 KOHTPOJIBHYIO paboTy.

B mporiecce BBITTOIHEHUSI CaMOCTOSITEIBLHON paboOThI, y 00y4aromerocss (popMUpPYETCs
nenecooOpasHoe MiIaHUpoBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJISET UM pa3BUBATh YMEHUS
N HABBIKM B YCBOCHHMU W CHCTCMATHU3ALIUH HpI/IO6p€Ta€MBIX 3HaHI/II71, o0ecrieunBaeT BBICOKHUHA
YPOBEHb YCHEBAEMOCTH B TMEPHOJ OOY4YEeHHs, TMOMOTaeT TOJYyYUTh HABBIKA TOBBIIICHUS
MpoeCCHOHAIBHOTO YPOBHSI.

MetoaudyeckumMi ~ MaTepuaiaMH,  HAMpaBJSIONIMMH  CaMOCTOSITENbHYIO  paboTy
00yJarONUX CSSBIISIOTCS:

—  y4eOHO-METOAMYECKH MaTepral Mo JUCIHUILINHE;

—  METOJMYECKHE YKa3aHUS IO BBHIMOJIHEHUIO KOHTPOJIBHBIX Pa0OoT (A1 00ydaromuxcst
10 3204HOU (hopMe 0OyUeHUs).

11.7. MeTtoauueckue yKazaHus [UIsI OOYYAarOIIMXCS TIO TPOXOXKACHHUIO TEKYIIETro
KOHTPOJISI YCTIEBAeMOCTH.

Texkymuit KOHTPONb YCIEBAEMOCTH MpeAycMaTpUBAaeT KOHTPOIb KadecTBa 3HAHUI
00yJarOIINXCs, OCYIIECTBIIIEMOTO B TEUECHUE CEMECTpa C IICNIbI0 OICHUBAHHUS XO0Ja OCBOCHUS
IUCIHATIINHEL
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MeToap!l TEKYIIEro KOHTPOJISE BEIOUPAIOTCS MPETIoIaBaTeNIeM CaMOCTOSTENIbHO UCXOIS U3
cnenuuKy JUCIUILTUHBL.

Bo3MoskHBIE METO/IBI TEKYILIET0 KOHTPOJIS 00YyJaIOLIHXCS:

—YCTHBIA OIIPOC HA 3aHATHUSAX;

—CUCTEMATHUYECKasl IPOBEPKA BBINOIHEHNSI UHAUBUAYAIbHBIX 3a/1aHUN;

—3a1mUTa 0T4E€TOB 10 Ja00paTOPHBIM paboTam;

—IIPOBEJIEHUE KOHTPOJIBbHBIX padoT;

—TECTUPOBAHUE;

—KOHTPOJIb CAMOCTOSITEIbHBIX PadOT (B MMCHMEHHOM WU YCTHOU (hopmax);

—KOHTPOJIb BBIIIOJTHEHUS UHANBUYAJIBHOIO 3a/IaHNs HA PAKTUKY;

—KOHTPOJIb KypCOBOI'O IPOEKTHPOBAHMUS U BBINIOJIHEHUSI KYPCOBBIX paboT;

WHBIE BUJbI, OIIPEIEIAEMbIE IIPETIOJABATEIIEM.

B teuenue cemectpa oOyuaromuiics oQpopMIISeT OTYETHBIE MaTEPUAIIBI B COOTBETCTBUH C
YCTaHOBJICHHBIMU TPEOOBAHUSMU M METOAAMM IPOBEJCHHS TEKYILIEro KOHTPOJS, U
IIpernojaBaTesb OLIEHUBAET IPEICTABICHHbBIE MATEPHAIIBI.

[Ipy mnoaBeneHWHM UTOrNOB  TEKYIIETO KOHTPOJIA  YCHEBAEMOCTH B  BEAOMOCTh
0o0yyarolUMCsl  BBICTABJISIOTCS ~ aTTECTAllMOHHBIE  OLIEHKHM:  «@TTECTOBAH»,  «HE
arrectoBan». CrucreMa M BO3MOXKHBIE KPUTEPUU OLEHKH YUWUTHIBAECT 3HAHUSA, YMEHUS,
HaBbIKM M (WIM) ONBIT JEATENbHOCTH, XapaKTepU3YIOIIME dTanbl (HOPMHUPOBAHUS
KOMIIETEHIIMM AUCHUIUIMHBL. Pe3ynbTaTbl TEKyIIEro KOHTPOJS JOJIKHBI YYUTHIBATHCS
IIPU IIPOMEKYTOYHOU aTTECTALUH.

11.8. MeToauyeckue yka3zaHUs JUIsl O0y4arONIMXCs MO MPOXOXKICHHUIO IMPOMEKYTOIHON
aTTeCTallUU.

[Ipomexyrounas  arrecrauus  OOydalolUMXCsl — MpPEAyCMaTpUBaeT  OLICHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3YyIbTaTOB 00y4deHHs MO auciuruinHe. OHa BKIIIOYaeT B
cedst:

— D9K3aMeH — (opma OLEHKH 3HaHUM, MONYyYEHHBIX OOYYalIIUMCA B Ipolecce
W3YYEHHUS BCEW MUCHUIUIMHBI WM €€ YaCcTH, HAaBBIKOB CAMOCTOSITENIbHOM paboThl, CIIOCOOHOCTH
IPUMEHSTh MUX JUId PEIICHUs NPAKTUYECKUX 3ahad. DK3aMeH, Kak IMpaBUiIO, MPOBOIAUTCS B
NEepUOJl HK3aMEHALMOHHOM CECCHMM W 3aBEpPIIAETCS aTTECTAlMOHHOM OLEHKOW «OTIUYHOY,
«XOpOILIOY», «YAOBIETBOPUTEINBHOY, «HEYA0BIECTBOPUTEIHHO.

— 3aueT — 3To (hopMa OLEHKU 3HAHUH, MMOJyYEHHBIX OOYYaIOUIMMCS B XOJI€ U3yUCHHS
y4eOHOW TUCUUIUIMHBI B LIEJIOM WM IPOMEXYTOUHas (110 OKOHYaHWU CEMECTpa) OlleHKa 3HaHUMN
0o0ydaromuMcs 1Mo OTIEIbHBIM pa3fiesiaM TUCIUILUIMHBI C aTTECTAllMOHHON OIICHKOW «3aYTeHO»
WIH «HE 3aU4TEHOY.

Pe3ynbrarhl NMpoMEXyTOYHOM aTTecTallud 3aHOCATCA JAEKaHaTaMH B KypHal YdéTa
MPOMEKYTOUHOM aTTecTalnd, yueOHYI0 KapTO4Ky M aBTOMAaTH3WPOBAHHYIO MH(OPMAIIMOHHYIO
cucremy I'VAIL

ATTeCTallMOHHBIE OIEHKH MO (haKyIbTaTUBHBIM JUCIUIUIMHAM BHOCSTCS B 3a4€THYIO
KHWXKKY, BEIOMOCTb, yueOHyto kapTouky, AVC I'VAII u, no corinacoBanuio ¢ o0yyaronmmcs, B
MPUIIOKEHUE K JOKYMEHTY O BBICIIIEM 00pa30BaHUU U O KBaTU(UKAIIUU.

[Tocne mpoxoskIeHust TPOMEKYTOYHOM aTTECTAIlMU 00yJaromuics 00s3aH MPEA0CTaBUTh
B JICKAHAT 3a4€THYIO KHUKKY, ITOJIHOCTBIO 3aII0JTHEHHYIO MTPENOJABATEIIEM.

I[lo  pesynpTaTam  yCHEHNIHOTO  MPOXOXKJIEHUS  MPOMEKYTOUHOM  aTTecTaluu
00y4aromyMHUCs M BBINOJIHEHUS y4eOHOro IUIaHa Ha COOTBETCTBYIOIIEM Kypce, JIeKaHaThl
TOTOBSAT MPOEKT MpHKa3a 0 NePeBojie 00yJaroIuXcs ¢ Kypca Ha Kypc.
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Jluct BHECEHUSI UI3MEHEHUH B pabouyro MporpaMmy AUCHUTUIAHEI

JlaTa BHECEHUS
M3MEHEHUI U
JIOTIOJTHCHUH.

Iloamnmce BHECHIETO
W3MCHCHHUS

CopaeprxaHue U3MEHEHUH U JOTIOTHEHUI

Jata u Ne

IIPOTOKOJIA
3aceaHus
Kadeapsl

Iloanuce
3aB.
Kadeapoit
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