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Annoranus

Jucuunnuna «{udpoBsie BEIUUCIUTENbHBIE YCTPOHCTBA U MUKPOIIPOLIECCOPHI» 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».

JlucuuiuinHa HaresneHa Ha (P OpMHUPOBAHKE Y BBIITYCKHHUKA CIEIYIONIMX KOMITETECHIIUNA:

VYK-1 «Cnoco0GeH OCyIIECTBIATh MOWCK, KPUTHUYECCKUN aHAIM3 M CHHTE3 HWH(POpPMAIIWH,
IPUMEHSTh CUCTEMHBIN TIOXOJ JIUIsl pELIEHUsI [TIOCTABJIEHHBIX 3a7au»

VYK-2 «CrnocobGeH ompenensatb Kpyr 3a7ad B paMKaxX IOCTaBJICHHOH €M U BBIOHUPATh
ONTUMAJIbHBIE CIIOCOOBI MX PELICHHUs, UCXOMs U3 JEHCTBYIOIIUX MPABOBBIX HOPM, MMEIOIIUXCS
pPECYpCOB U OTPAaHUUYECHUI»

[IK-2 «CnocoOHOCTP TPHUMEHSTh COBPEMEHHBIE JIIEKTPOTEXHUUYEC-KUE H3IEIHS,
CPEICTBA ANIEKTPOHUKH M MUKPOIIPOIIECCOP-HON TEXHUKH, BKJIIOYAs IPOrPaMMHOE O0ecIieueHue,
B pa3palaThiBacMbIX HM3MEPUTENBHBIX U YIPABISIONIMX CHCTEMaxX, CHCTEMaxX KOHTPOJIS
apameTpoB»

[IK-5 «CnocoGHOCTh OCYIIECTBIATh TEXHUYECKHII KOHTPOJb C HCIOJIb30BaHUEM
KOHTPOJIbHO-U3MEPUTEIBHBIX MPUOOPOB MpH pPa3pabOTKe, MPOU3BOJCTBE U OOCITYKUBAHUHU
MIPOTYKIIUM

CopepxaHuie TUCIUILIMHBI OXBATHIBAET KPYT BOIIPOCOB, CBSI3aHHBIX C (JOPMUPOBAHUEM Y
0akamaBpoOB 3HAHWI B 00JACTH TEOPUM MPOCKTHPOBAHUS CIHEIHATM3UPOBAHHBIX IMUPPOBBIX U
U(PO-aHAIOTOBBIX  BBIUMCIUTENBHBIX YCTPOHCTB NPUOOPHBIX KOMIUIEKCOB HAa OCHOBE
KOMILIEKTOB HIIU(PPOBBIX MHTETPAIBHBIX CXEM Pa3IMYHOTO YPOBHS MHTErPAllMM U BCTPOEHHBIX
MUKPOIIPOILIECCOPOB U MUKPO-DBM, MOAroTOBKA BBITYCKHUKOB K PELICHUIO MPO(hecCHOHATbHBIX
HAy4YHO-UCCIIEIOBATENbCKUX  3a/ay, CBA3aHHBIX C  IPOBEJIEHUEM  AKCIIEPUMEHTAIbHBIX
UCCIIeIOBaHUM, (OPMHPOBAHUE Y CTYJIEHTOB COBPEMEHHOIO HAyYHOIO MMPOBO33pPEHMS,
pa3BUTHE TBOPUYECKOIO E€CTECTBEHHOHAYYHOTO MBILIUIEHUS, O3HAKOMJIEHHE C METOJ0JIOrHen
MIPOEKTUPOBAHUS COBPEMEHHBIX U3MEPUTEILHBIX CPEICTB.

[IpenogaBanue AMCHMIUIMHBI IpeAycMaTpUBaeT cieayromue QopMbl OpraHu3aluu
y4eOHOTo mpoliecca: JIEKLUH, JabopaTopHble paboThl, CAMOCTOsITENIbHAs paboTa 00y4daromerocs,
KOHCYJIbTallUH.

[IporpamMmMoil AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIOIINE BUIbI KOHTPOJS: TEKYIIM
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHASI aTTECTAIUs B (popMe IK3aMEHa.

OOmiast TpyAOEMKOCTh OCBOCHHUS JAUCHUIUIMHBI COCTABISET 7 3a4€THBIX €IUHHUL, 252
yaca.

SI3bIK 00yUYeHUs IO TUCIUILTUHE 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
TECTUPOBAHUSA AJITOPUTMHYECKOTO W IMPOTPAaMMHOr0 OOECHEUYEHHUs MHKPOIPOIIECCOPHBIX

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 pesynbrare M3ydeHus MUCHHUILIMHBI OOYyYalOUIMiicS AODKEH 00JanaTh CIeTyIOIIME
KOMIICTCHIIMSIMUA WJTH UX Y9acTsAMHU. KOMIeTeHIIMM M WHAMKATOPHI UX JOCTHKCHHS TIPUBEICHBI B

Tabimne 1.

Ta6muma 1 — [lepeyeHb KOMITETCHIIMA W MHIUKATOPOB UX JTOCTHKCHUS

Konu
Kareropus (rpymnma) Kon u nauMeHnoBaHue WHIUKATOPA JTOCTHKEHUS
HAauMEHOBAaHHE
KOMIIETEHIINH KOMIIETCHIINH
KOMITCTCHITHT
YK-1 Cnocoben
OCYIIIECTBIIATh
nouck, kputudeckuii | YK-1.V.1 ymerb npuMeHsITh METOIUKH TTOUCKA,
aHaJIU3 U CUHTE3 cbopa u 00paboTku uHGOpMAITUU
YHuBepcanbHbIC
KOMIIETEHIIHH uHpopmanuu, VK-1.V¥.3 ymers orienuBath HHGOPMAIIHIO Ha
MIPUMEHSATH JIOCTOBEPHOCTB; COXPAHAThH U MepeaaBaTh JaHHBIE
CUCTEMHBIN MOJXO0J] | C UCIOJIb30BAaHUEM LIU(POBBIX CPEACTB
JUISL pelLeHus
MIOCTaBJIEHHBIX 3aja4
VYK-2 Cnocoben
ONPEEIATh K
PelL pyT YK-2.Y.1 ymeTh NpoBOANUTh aHAJIN3
3a/1a4y B paMKax o
. IIOCTABJIEHHOM 11eTN U (pOopMynHpOBaTh 3a/1a4H,
MIOCTaBJIEHHOW LIEH
KOTOpBbIE€ HEOOXOMMO PEIIUTh JUIS e
U BBIOMpAThH
JOCTHKCHHS
ONITUMAJIbHBIC
YHuBepcanbHbIe CHOCOGEL X YK-2.B.2 Bnaiets HaBBIKaMH BBIOOpa
KOMITETCHITHH ONTUMAJIBHOTO CIIOcO0a pelIeHus 3a/1a4 ¢ y4eToM
pelieHus, UCXOAs U3 . .
. HMMEIOIINXCS YCIOBHM, pECYpPCOB U OTPaHUYEHUMN
JIEHCTBYIOLIUX
VK-2.B.3 Bnanets HaBBEIKAMH HCIIOJIBL30BaHUS
MIPaBOBBIX HOPM, .
M (POBBIX CPEACTB IS PEIICHUS TOCTABICHHOM
MMEIOIINXCA
3a/1a4u
pECypCoB U
OrpaHUYECHUN
[1K-2 Cnocobnocts | I1K-2.3.1 3HaTh BO3MOKHOCTH COBPEMEHHBIX
MIPUMEHSATD 3JEKTPOTEXHUUYECKHUX U3JIeTUH, CPEJICTB
[TpodeccnonanbHbIC p p A > CPEAS
KOMITETCHIIHH COBpPEMEHHbIE AIEKTPOHUKU U MUKPOIPOLIECCOPHON TEXHUKH C
AIIEKTPOTEXHUYEC- LEJIbI0 TPUMEHEHHS B COCTaBe MPHOOPOB U
KM€ W3JIeNHs, KOMIIJICKCOB
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Cpe/cTBa [1K-2.3.2 3HaTh TEXHOJIOTUN 0OPAOOTKHU U
AIEKTPOHUKHU 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 MPUHIUITAATIBHBIE CXEMBbI y3J10B U3MEPUTEIBHO-
obecrnieueHue, B BBIUMCIUTEIbHBIX KOMIUIEKCOB aBUAIIMOHHBIX U
pa3pabaTbIBacMbIX KOCMHMYECKHUX JIETaTEIbHBIX allapaToB
W3MEPUTEIbHBIX U [1K-2.B.1 BnageTh HaBbIKaMH pa3pabOTKH
YIPABJISIIOLIUX 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 ¥ 00pPadOTKH HHPOPMALIHH,
[TpodeccuonanbHbie | KOHTPOIBHO-
HCIIOJIB3YEMbIE MPU U3MEPEHUSIX U KOHTPOJIS
KOMITETCHIINH WU3MEPUTEIIBHBIX
[1K-5.B.1 Bnagerh HaBbIKaMU MIPOBEICHUS
IpUOOPOB IIPH . .
M3MEPEHUI U KOHTPOJISI TAPaMETPOB U3EITHI
pa3paboTke,
MIPOU3BOJICTBE U
00CITy>)KMBaHUU
MPOJYKIINH
2. Mecro nucuumianssl B ctpykType OI1
Huctunnuaa Oa3upyercs Ha 3HAHUAX, paHee NPHOOPETEHHBIX CTYJAEHTAMU MIPH
M3YYEHUU CIEAYIOIINX AUCIUIUINH:
- Uudopmaruxka;
- CXeMOTeXHHKA,
- DIIEKTPOHMUKA,

- Opranuzanus oOMeHa nHpopmanuei;
- OCHOBBI aBTOMaTHYECKOTO YIIPaBJICHUS;
- Metoas! nndpoBoit 06paboTKH U3MEPUTENBHOM HH(OPMAIIHH.

3HaHud,

IMOJIYYCHHBIC IIpW H3YUCHUH MaTcpuajia ,[[aHHOfI JUCHUIIIIMHBI,

HUMCIOT Kak

CaMOCTOATENIBHOE 3HAUYEHUE, TaK U UCIIOIb3YIOTCS IPU U3YYEHUU APYTUX JUCLUIIINH:
— CucreMbl aBTOMaTH4ECKOTo yrpaBieHus JIA;
— ANTOpUTMHYECKOE U MTPOrpPaMMHOE 0OecTIeyeHHE.

Tabnule 2.

3. O0beM U TPYJ0EeMKOCTb JUCIUIUIUHBI
Jlanable 00 o0meM oO0beMe TUCIUIUIMHBI, TPYIOEMKOCTH OTAENbHBIX BUAOB Y4eOHOM
paboThI 1O TUCIUIIMHE (M paclpeielieHue 3TOH TPYA0EMKOCTH 110 CeMecTpaM) MpeACTaBICHbI B

Tabmuua 2 — O6beM U TPYL0EMKOCTh TUCIUIIITUHbI

. Tpy0eMKOCTb 10 CEMeCTpam
Bunx yuebnoit paboTsl Bcero NoG No7
1 2 3 4
Oowan mpyooemKocmup OUCYUNIUHDL, 7/ 252 3/ 108 4/ 144
3E/ (uac)
U3 Hux uacoe npakmuueckoii n002Z0MOo6KU 25 17 8




AyoumopHhuie 3anamus, BCETO vac. 85 51 34
B TOM YHCJIE:

nexmu (JI), (gac) 34 17 17

npaktudeckue/cemunapckue 3anarus  (I13), 17 17

(gac)

naboparopusie padbotsl (JIP), (dac) 34 17 17

KypcoBoii npoekT (padota) (KII, KP), (uac)

9K3aMeH, (Jac) 36 36
CamocmosamenvHas paboma, Bcero (dac) 131 57 74
Buo npomesicymounoin ammecmayuu. 3a4er, OK3.
mudd. 3ager, sk3amer (3auer, dudd. 3au, 3aser, 3auer
K3 F*) OK3.

EX3

IIpumedanne: KaHaMAATCKHI 9K3aMEeH

4. ConepxaHue JUCIUTUTHHBI
4.1. Pacnpeznenenue TpyI0€MKOCTH JTUCHUILIMHEI 110 pa3ieiaM U BUAaM 3aHATHMN.
Pa3nensbl, TeMbl AUCHUIIIMHBL U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabnuua 3 — Paznesnsl, TeMbl TUCIHUILINHBI, UX TPYAOEMKOCTh

Pazgenel, TeMbl JUCITUTIINHEL Jlekmmm | T13 (C3) | JIP KII CPC
(dac) (dac) (gac) (dac) (dac)
Cemectp 6
Pazgen 1. 3agaun mudpoBhIxX 2

BBIYMCIIUTEIIBHBIX YCTPOMCTB
MPUOOPHBIX KOMIUIEKCOB.

Paznen 2. IlpoektupoBanue nupoBeIx | 2 4 10 7
yCTPOIMCTB KOMOMHAIIMOHHOTO THIIA.

Paznen 3. IlpoektupoBanue nupoBeIx | 2 4 7 11
YCTPOMCTB MOCIEA0BATETLHOCTHOTO

THIIA.

Pazpnen 4. IlpuHumnel opranusanum 3 14

MUKPOTIPOIIECCOPHBIX U3MEPUTEIIHHO-
BRIYMCIHTENBHBIX cucTeM (MBC).

Paznen 5. Ilporpammuoe obecnieuenne | 4 9 12

Mukponporneccopusix UBC.

Paznen 6. IlpoekTupoBanue 010K0B 4 13

MaMSITH MUKPOIIPOIIECCOPHBIX CHCTEM.

Hroro B cemectpe: 17 17 17 57
Cemectp 7

Pa3znen 7. Anroputmuueckoe 5 3 14

obecreyeHrne MUKPOIPOLIECCOPHBIX

NBC.

Pazgen 8. Opranuzanus uHTEpPEcoB 6 14 27

mMukponporeccopusix UBC.

Paznmen 9. [Iporpammupyembie 6 33

JIOTHYECKUE UHTETPAJIbHBIE CXEMBI.

Hroro B cemectpe: 17 17 74




HUroro: 34 17 34 0 131

[IpakTuyeckas TOArOTOBKAa 3aKIIOYAETCS B  HEMOCPEJACTBEHHOM  BBINOJIHEHUH
OoOy4JarlolMMUCS  OMNpelNeJeHHbIX  TPYAOBBIX  (YHKIUH,  CBSI3aHHBIX ¢  Oya;yuiei
npodeCCHOHATIBHOMN 1S TETbHOCTBIO.

4.2. CopnepskaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHITHH.
Copepxanue pa3esioB U TeM JICKIIMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIE 4.

Tabnuna 4 — Coneprkanue pasesioB U TeM JCKIIMOHHBIX 3aHATHIA
Howmep pasnena HazBanue u conepkanue pas3/iejoB U TE€M JICKIIMOHHBIX 3aHATUI

1 0030p COBPEMEHHBIX BBIYHCIUTEIBHBIX CPEJCTB U HEOOXOAMMOCTh
WX TpUMEHEHUs B coBpeMeHHbIX OopToBbIX MBC. OcHOBHBIC
napaMmeTpsl dneMeHToB nudposor texauku (DCJI, TTJI, TTJILI,
KMOII cepumif). Cucrema o0Oo3HaueHH (DYHKIHOHAIBHOMN
MPUHAUISKHOCTH 1UGpoBeIX MukpocxeM. Kopmyca. IlpaBuna
BBITIOJTHEHUS (GYHKIIMOHATBHBIX u MPUHIUITHATIBHBIX
ANEKTPUUYECKUX CXEM, HMCHOJB3YIOMMUX JJIEMEHTHl UG POBOIA
TEXHUKU. YCJIOBHbIE rpaduueckue OOO3HAUYCHUS DJIEMEHTOB
111 (POBON TEXHUKH.

2 JIN3bIOHKTUBHASI U KOHBIOKTUBHAsE HOpMaslbHbIE (popMbl. Tabnuiibl
VCTUHHOCTH. VYnpomenue OyJieBbIX BBIPAKCHUM.
KoHcTpynpoBanue cxeM Ha OCHOBE OYyJIEBBIX BBIPAKCHUH.

3 ba3oBble nocienoBaTeNbHOCTHBIE cXeMbl. 1IoHATHE ycTOYMBOCTH.

Tabmuma mnepexonoB. HckimroueHue W30BITOYHBIX —YCTOHYMBBIX
COCTOSIHUN. MeTonbl NPOEKTUPOBAHHME IIOCIEN0BATENBHOCTHBIX
cXeM. ACHHXPOHHBIE MOCJIEI0BATEIbHOCTHBIE CXEMBI.

4 [Ipunnuner opranu3auud Mukpornponeccopubix MBC. 3anaum,
pemaembie MIBC B cocraBe mpubopHoro kommiekca. O0630p
COBPEMEHHBIX OOpPTOBBIX MHUKpoIporeccopHbix MBC, pemaembie
uMu 3amaun Ha Oopty JIA, W mepcrneKkTHBBI WX JaTbHEUIIIErO
pa3BUTHSA. ApPXUTEKTypa LEHTPAIM30BAHHBIX U PACIPEACIICHHBIX
mukporponeccopusix ~ MBC  JIA.  OpHompolieccopHbie |
MHOT'OIIPOIIECCOPHBIE  CTPYKTYpbl. MarucTpajibHbli  MPUHLIHUII
opra"u3anuu Mukponpoueccopusix MBC.

5 OcCHOBHBIE TIPOIPaMMHO-JOCTYIIHBIE Y3JIbI MHKpPOIIpOLIEcCcOpa U
MukpoOBM. Peructpel u perucrpobie ¢daiinel. Opranusanus
cteka. PazpaboTka mporpamm Ha si3pike accemOuepa. JlocTouHcTBa
U HeIOCTaTKH sA3blka accembnep. Cucrembl pa3palboTKH,
IIPOrPaMMHUPOBAHUS M OTJIAJAKH MHUKPOIPOLIECCOPHBIX CHUCTEM.
OTnaguuky,  SMyAsSTOphl,  mporpammaropsl.  OcobGeHHOCTH
pa3pabOTKW W  OTIAJKM  OTKA30yCTOHYMBOTO MPOTrPAMMHOIO
obOecrieueHrs. OCHOBHBIE aJITOPUTMBI TMPOBEPKH PETUCTPOB U
OJIOKOB MAMSITH.

6 [IpoekTupoBanue OJOKOB MaMSITH MHKPOIPOIIECCOPHBIX CHCTEM.
Knaccudukanus © OCHOBHBIE TEXHUYECKHE XapAKTEPUCTUKHU
3aMOMHHAIONTNX YCTPOUCTB. O030p COBPEMEHHBIX 3alIOMHHAIOIITUX
ycrporictB. O3Y  cratuueckoro (SRAM - static RAM) wu
JTMHAMAYECKOTO (DRAM - dynamic RAM) Turmos.
Cernerodsnektpuueckas mamsath (FRAM — ferroelectric RAM).
TumnoBeie cxembl gemmudpanuu  agpeca. OCHOBHBIE CXEMBI
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HapalMBaHUs pa3psaIHOCTU U 00bEMA MaMSATH.

Anropurmuyeckoe oOecnedeHne Mukpomnporeccopasix  UBC.
MacmrabupoBaHue CUTHAJIOB. AMNIMPOKCUMAIMS — CTATHYECKHX
XapaKTePUCTHK JATYUKOB. Onpenenenue apaMeTpoB
ANMPOKCUMHUPYIOIIMX TIOJIMHOMOB C HCIOJB30BAaHUEM METOJIa
HAUMEHBIINX KBAJPATOB. ANMPOKCUMAIHS CIutaiiHaMu. TabiuaHas
pean3ars GbyHKINH. JuHaMuveckas KOPPEKTHPOBKA
XapaKTePUCTHK JaTYMKOB. JIUCKpeTH3amusi ¥ BOCCTAHOBIICHHE
aHaAJIOTOBBIX CHUTHAIOB. CriIaXMBaHWE JUCKPETHBIX (DYHKITHIA.
Anroput™Mbl  TTUGPOBON  IKCTPANONIANMKA W WHTEPIOJISALINU.
OCHOBHBIC THIBI (HIBTPOB U UX peaTH3alHs C UCIIOIb30BaHUEM
MUKPOTIPOIIECCOPHON TEXHUKHU.

00630p COBPEMEHHBIX OOpPTOBBIX uHTepercoB
mukponporneccopusix BC. 3amaun u xnaccudukanus. Pexumer
BBOJla-BBIBO/IA. [TIporpammHbIit BBOJ-BBIBOJI. Hutepdeiico
IIPOrpaMMHOT0 0OMeHa. AJpecyeMblii U KOMMYTHUPYEMBI MOPTHI,
crocod  pacmpeselieHuss  aJApecHOro  IMPOCTPAHCTBa, CHOCOO
JUHEHOoro BbIOOpa. BBOA-BBIBOJ B pexume mpepbiBaHui. Buabl
npepeiBanuii.  [logmporpammbl  00cnmy>KMBaHUS  MPEPHIBAaHUM.
Wnentudukanyst TpephIBAIOMIETO YCTpoiicTBa. BekTopHble U
BJIO)KCHHbIE TIpepbIBaHus. [loHsATME M JIOCTOMHCTBA MPSAMOIO
Jocrtyna K naMatd. KoHTposuiepsl mpsMoro AoCTyma K ITaMsTH.
CrangaptHple  HUHTEpQEiicCBl ~ MUKPOIMPOILIECCOPHBIX  CHUCTEM.
OcHoBHbIE napameTpsl u OpraHu3anus oOMeHa.
[TocnenoBarenbHblit uHTEpPEiic B coorBercTBUU ¢ ['OCT 18977-79
nu PTM1495-75 ¢ wusmenenumem 3 (ARINC 429). Uurepdeiic
Avionics Full-Duplex Switched Ethernet (AFDX, ARINC 664).
TuoBble  CXEMOTEXHUYECKHE pEIIEHUs Uil  IMOJKIIOYEHUS

OOpTOBBIX JAaTYMKOB M MCTOYHUKOB HHPOpMaLuu K OOpTOBOM
NBC.

[Tporpammupyemsie sorndeckue uHTerpaibHble cxembl (ITJIMC).
Knaccupukanuma  IIJIMC.  O630p  coBpemennsix  [IJIMC,
U3rOTaBIMBAEMBIX CIELUAIBHO Ui NpUMEHEHHs Ha OopTy
JIETaTeIbHOTO U KOCMUYECKOT0 anmnaparoB, U UX (YHKIIMOHAIbHBIE
Bosmoknoct. IIJIMC FPGA (Field Programmable Gate
Array).0630p coBpemennbix [IJIUC FPGA, BhilyckaeMbIX
MPOMBIIIJICHHOCTBIO. APXUTEKTYpa U OCHOBHBIE (DYHKI[MOHAJIbHBIE
omoku. IIporpammupoBanue. IlepcnexktuBsl pazsutus. [IJIMC
CPLD (Complex Programmable Logic Device). O630p
coBpemeHHbIX [IJIMC CPLD, BbITycKaeMbIX HTPOMBIILICHHOCTHIO.
ApXUTeKTYypa U  OCHOBHble  (YHKLUMOHAJbHBIE  OJOKH.
[IporpammupoBanue. IlepcriektuBbl  pas3Butusa. Cucrema Ha
kpuctawie SoC (System on Chip). O630p coBpemennbix TTJIMC
SoC, BhImycKaeMmbpIX MPOMBIIUICHHOCTHIO. ApPXHUTEKTYpa U
OCHOBHbIE  (pyHKIMOHaJIbHBIE  Onoku.  IIporpamMmmupoBanue.
[lepcniektuBbl  passutusa.  [Iporpammupyembie B FPGA
MHUKponporeccopusle  siapa  (softcore).O630p  coBpeMeHHBIX
MUKPOTIPOLIECCOPHBIX SJIEP, BBITYCKAEMbIX MPOMBIILIEHHOCTHIO.
ApXUTeKTYpa U  OCHOBHble  (YHKLUMOHAJbHBIE  OJOKH.
ITporpammupoBanue. [lepcrieKTUBBI pa3BUTHSL.




4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS
Tembl mpakTHUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEIEHBI B TAOJIHULIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

N3 Hux Ne
Dopmbl N
Ne Tembl mpakTHYECKHX TpynoeMKocTb, | MpakTUYECKOH | pa3zena
/0 | 3aHATHHA HPAKTITIECuX (gac) HNOJATOTOBKH, | JUCLIMII
3aHATHH
(dac) JIUHBI
Cemectp 6
1 VYnpoienue OyleBbIx [TpakTuueckoe | 4 2 2
BBIPAKCHUIN 3aHATHE
2 Hckmrouenune [TpakTuueckoe | 4 2 3
M30BITOYHBIX 3aHsATHE
YCTOWUYUBBIX COCTOSIHUN
MOCJIeIOBATEIBHOCTHBIX
CXeM
3 Apudmernaeckue [Ipaktuyeckoe | 4 2 5
OIlepaLluy C YUCIaMHU B 3aHATHE
dbopmare ¢
(buKCUpOBaHHOM 3amsTOM
4 Brraucnenue ¢yHKimii [TpakTuueckoe | 5 2 5)
111 3HaueHuil B popmate | 3aHATHE
¢ (pMKCHPOBAHHON
3aMATOU
Bceero 17
4.4. JlabopaTopHble 3aHATHUS
Tembl 1a00paTOPHBIX 3aHATHIA U X TPYJOEMKOCTb IPUBEICHBI B TaOIHIIE 6.
Tabnuua 6 — JIabopaTopHble 3aHATHS U UX TPYJOEMKOCTb
N3 Hux Ne
Ne HanmenoBanue 1ab0paTopHBIX paboT TpynoemKocTs, | MpaKTHYECKOH | pasnena
/o (dac) MMOJTOTOBKH, JUCITAIT
(gac) JIMHBI
Cemectp 6
1 Pa3paboTtka cxem Ha OCHOBE OyJIEBBIX 2 1 2
BBIPA)KCHUI
2 Pa3paboTka cxeM Ha MyJIbTUILIEKCOpaxX 4 2 2
3 Hudpossie METOIBI H3MEpPEHUS 4 2 2
BPEMEHHBIX MHTEPBAJIOB
4 Pa3paboTtka nndpoBsIxX ycTpOHCTB 4 2 3
M10CJIeI0BATEIbHOCTHOTO THIIA
5 dopMupoBaHNE BPEMEHHBIX 3a/IePIKEK 3 2 3
Cemectp 7
1 Pazpabotka unuppoBeIX GUIBTPOB HU3KUX | 3 1 7
Y BBICOKHX YaCTOT
2 Amnanoro-uu¢poBoii mpeodpazoBareib 4 2 8
110CJIEI0BATENBHOTO NPHOIHKEHHUSI
3 b poBoii HIIEKTPUYECKUI TEPMOMETP 4 2 8




4 Hutepdeiic 12C 4 2 8

5 JIMCKpeTHBIE YCTPOUCTBA OTOOpaKEHUS 2 1 8
nHpopmaruu

Bcero 34

4.5. KypcoBoe nmpoeKTUpOBaHKE/ BBHITIOTHEHUE KyPCOBOU PabOTHI
Y4eOHBIM IIJIAHOM HE TPETYCMOTPEHO

4.6. CamocrosTenpHas paboTa 00yJaronuxcs
Bunsl caMocTosiTenbHON pabOTHI M €€ TPYAOEMKOCTh IIPUBEICHBI B TA0IHUIIE 7.

Tabnuna 7 — Bunbel caMmocTosaTenbHON pabOThI M €€ TPYAOEMKOCTh

Bun camocrositensHoi# paboTh BSIZEO’ Cewmectp 6, uac Cemectp 7, yac
1 2 3 4
H3ydeHne TeopeTHuecKoro MmaTepuania
33 50
nucuuruael (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuerHo-rpadguueckue 3ananus (PI'3)
Brmonaenue pedepara (P)
[ToaroroBka K TeKyIieMy KOHTPOJIIO 5 8
ycneBaemoctu (TKVY)
Jowmamnee 3ananue (J13)
KonTponbubie paboTel 3a04HNKOB (KP3)
IToaroroBka K mMpoMeXyTOYHOU
16 16
atrectrauuu (ITA)
Beero: | 131 57 74

5. [lepedyenn yueOHO-METOIUYECKOTO 0OECTICUCHUS

JIJISL CAaMOCTOSITEILHOM pa6OTBI o6yqafom1/1x051 IO JUCIHHUITIINHE (MOI[y.]HO)

Y4eOHO-MeTOAMYECKHE MaTepHUalbl Il CaMOCTOSITENIbHON padoThl 00yJaromMXcsl yKa3aHbl B

. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YU€OHBIX U3aHUN
[lepedyeHb MeYaTHBIX U DJICKTPOHHBIX YIeOHBIX M3/IaHUH MPUBEIEH B TaOIHUIE 8.
Tabnuua 8— [lepeyeHb NMe4YaTHBIX U AJIEKTPOHHBIX YUEOHBIX M31aHUMN

Kommaectso OK3CMILULIPOB B

Uélll_ﬂd)p/ bubnuorpaduueckas ccpiika Oubmoreke
azmpec
(KpOMe IIeKTPOHHBIX IK3EMITISPOB)

004 (075) Vepiomos E.I1. lludpoBas cxeMoTexHHKa: y4. | 24
v 27 nocobue. CII6.: BXB-IlerepOypr, 2004. -782

C.
004 Manaxanoe P.H. Monynb aHanoro- 87
M74 udpoBoro mpeoOpazoBaHUs

MHKpOKOHTposuiepoB Microchip cepun

PIC18F. CII6.: 'OV BIIO "CII6I' YAIT",

2014. - 37 c.
621.317 Manaxarnos P.H., Kpvicun J[.1O. lludposoit 86
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1175 anektpudeckuii repmometp. CI16.: TOY
BIIO "CIIGI'YAIT", 2009. - 35 c.

004.4 Manaxarnos P.H., Kpvicun /[.FO. Untepdetic | 85
73 I°C. CI16.: TOY BIIO "CIIGI'Y AIT", 2009. -
35c.

7. TlepedeHb 3J1EKTPOHHBIX 00pPa30BaTEIbHBIX PECYPCOB
MH()OPMAIIMOHHO-TEIIEKOMMYHUKAIIMOHHO# ceTH «VHTepHeT»
[MepeueHn AIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcos UH()OPMAIIMOHHO-
TEJICKOMMYHHKAMOHHOW ceTn «HTepHeT», HEOOXOIMMBIX [UIi OCBOCHUS HCIHILINHBI
npuBezieH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpa30BaTEIbHBIX PECYpPCcOB HH(POPMALUOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTh «HTepHET»
URL anpec HaumenoBanue

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

8. Ilepeuenpr nH(HOPMALMOHHBIX TEXHOJIOTHIA
8.1. [lepeyeHp mTPOTPaMMHOTO OOECHEUEHUS, HCIOIB3YEeMOTO TPH OCYIIECTBICHUN
00pa3oBaTENBFHOTO MpoIecca M0 JUCIUILIIHHE.
[lepedeHp UCTIONB3yEeMOr0 MPOTPaMMHOTO obecniedeHus npeacrasieH B Tadumie 10.

Ta6ymmma 10— [Tepeyers mporpaMmMHOTo o0ecrieueHus

Ne i/ HaunmeHnoBaHue

He npenycmorpeno

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

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

Tabnuua 11— IlepedyeHb HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM

Ne m/m HanmenoBanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKast 6a3a
CoctaB MaTepHambHO-TEXHHMUECKOH 0a3bl, HEOOXOAUMOW JJs  OCYIIECTBICHUS
00pa30BaTeILHOTO MpoIiecca Mo TUCITUTUIHHE, TIPECTaBICH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKON 0a3bl

Ne HaumeHoBaHMe cOCTaBHOM 4acTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOH 0a3bl (pu HEOOXOMMOCTH)

1 | JlexuuoHHas ayauTopus

MynbTumeauitHas JEKINOHHAS ayTUTOPUS

3 | CnenuanusupoBaHHas J1abopaTopust

10. Omnenounble CpencTBa s TPOBEACHUS TPOMEKYTOUHOM aTTeCTalu
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10.1. CoctaB OIICHOYHBIX CPEICTBAJS MPOBEACHUS IMPOMEKYTOYHOM aTTeCTaI[HH
00ydJaronuxcs Mo IMCUUILIMHE TTpUBeIeH B Tabnwuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEACTB ISl IPOBEICHHSI TPOMEKYTOYHOM aTTeCTAIH

Buza npomexyTo4HON aTTecTaluu IlepedyeHb OLICHOYHBIX CPEACTB
OK3aMeH Crrcok BONpOCOB K dK3aMEHY;
TecTsl.
3auer Cnucok BOMpOCOB;
TecTsl

10.2. B kayectBe KpUTEpUEB OIECHKH YPOBHSA CHOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMUCs MPUMEHseTCsl 5-0ajulpHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMM, KOTOpas puBeacHa B Tabauie 14. B TeyeHue cemecTpa MOXKET MCIOJIb30BATHCS
100-6amtpbHast ~ mIKajga ~— MOAYJIBHO-PEUTHMHTOBOM  CHCTEMBl  YHHUBEpPCUTETa,  IpaBuja
UCTIOJIB30BaHUSI KOTOPOW, YCTaHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJHbHBIM HOPMATHBHBIM aKTOM
['VAIL
Tabmmna 14 —Kpurepuu onieHKH ypoBHS chOPMHUPOBAHHOCTH KOMIETEHITHIHA

OlieHKa KOMIIETCHITHH

Xapakreprctuka chOpMUPOBAHHBIX KOMITCTEHITUI
5-0ayuipHad mIKaia paKIep (bopup

— oOyyaromuiicss TIyOOKO H BCECTOPOHHE YCBOWJI IPOTPAMMHBII
MaTepHa;

— YBEPEHHO, JIOTUYHO, ITOCIIEI0BATEIHLHO U TPAMOTHO €TI0 M3J1aracr;

— ONUPAsCh HA 3HAHUS OCHOBHOW W JIONIOJHHUTEIBHON JIMTEPATYpHI,
TECHO TPUBS3LIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHHSI C MPAKTUICCKON
JESITEIIbHOCTRIO HATPaBIICHUS;

— yMeJI0 00OCHOBBIBACT U APTYMEHTUPYET BhIIBUTAEMbIC UM HJICH,

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— cBOOOJTHO BJIAJICET CHCTEMOU CITeIUATM3UPOBAHHBIX TTOHSITHH.

«OTJIIMYHO»
(Ga4YTCHO»

— o0yyJaronuics TBEpI0 YCBOMII MPOTPAMMHBIN MaTepuai, TpaMOTHO U
M0 CYWIECTBY M3JaraeT ero, ONUpasCh Ha 3HAHUS OCHOBHOM
JTUTEpaTypHl;

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBAET YCBOCHHBIE 3HAHUSI C MPAKTHYECKOW JCSITEIHHOCTHIO
HallpaBJICHUS;

— apryMEHTUPYET Hay4YHbIE MTOJ0KEHNUS;

— JIeJIaeT BBIBOABLI M 00OOIICHHS;

— BIIAJICET CHCTEMOM CIIeIHMAIM3UPOBAHHBIX TTOHITHH.

«XOPOIIIO)»
«3aYTEHO»

— o0yyJaromuiicss YCBOMII TOJBKO OCHOBHOW MPOrpaMMHBIN MaTepua,
M0 CYIIECTBY M3JIaraeT €ro, ONHpasch Ha 3HAHUSA TOJBKO OCHOBHOM
JTUTEPaTypHI,

— JIOMYCKaeT HEeCYIIECTBEHHBIE OMMOKH U HETOYHOCTH;

— UCIIBITHIBAET 3aTPYAHEHUsT B MPAKTUYECKOM NPUMEHEHUU 3HAHUN
HaIlpaBJICHUS;

— cJ1ab0 apryMeHTHPYET HayuHbIE MOJIOKEHHUS;

— 3aTpynHsieTcs: B GOpPMYJIUPOBAHUHU BBHIBOJOB U 000OIICHUH;

— YaCTUYHO BJIAJEET CUCTEMON CIIeIMAIM3UPOBAHHBIX MOHSITHIA.

«y/IOBJIETBOPUTEITHHOY
«GAuTEHO

— o0yyJaromuiicss He YCBOWJI 3HAYUTEIbHOH 4YacTH MPOrpaMMHOIO
MarepHaa;

— JIOTYCKaeT  CYIIECTBEHHbIE  OMMOKH W  HETOYHOCTH  TIPH
paccMOTpeHHH IPo0JIeM B KOHKPETHOM HalpaBIICHUH,

— MCIIBITBIBAET TPYIHOCTH B MPAKTUYECKOM PUMEHEHNUHN 3HAHUI;

— HE MOXET apryMEHTHPOBATh HAYUHbIE MTOJIOKECHHUS,;

— He QOpMYJIMPYET BHIBOJAOB U 000OLICHHIA.

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aYTCHO»

10.3. TunoBble KOHTPOJIbHBIC 33aHUS WK UHBIE MATEPUAIIBI.

Bormpocs! (3agaun) nist sK3amMeHa peIcTaBlIeHbl B Tadmie 15.
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Tabmuia 15 — Borpocs! (3amaun) s 2K3aMeHa

Ne [Tepeuyens BonmpocoB (3a1a4) 1S IK3aMeHa Kox

/1 WHJUKATOpa
Muxkponponieccopusie  komruiektel ~ BUC/CBUC.  Crpykrypa u | YK-1.V.1
(YHKIIMOHMPOBAHNE MUKPOIIPOLIECCOPHOI cucTeMbl. MukpokoHTposiepsl. | YK-1.Y.3
VYpapieHue MOYJISIMU MAMSTA U BHEITHUMH yCTporcTBaMu. CUTHAIIBI VK-1.B.2
yrpaBieHus. Pe:xuMbl 0OMEHA TaHHBIMHU. YK-2.3.1
Muxkpormponeccop Intel 8085A. Crpykrypa Mmukponpoueccopa. biok | YK-2.V.1
peructpoB. Ctek. DYHKIIMU BBIBOJIOB U CUTHAJIOB. VK-2.V.3
CHMHXPOHHU3ALMS U IIOCIEN0BATENBHOCTh AeHCTBUI MuKpornpoueccopa Intel | YK-2.B.2
8085 A. KoMaH1HbIE U MAIIMHHBIE LIUKJIBIL. YK-2.B.3
Cuctema mpepsiBaHuil MuKponporeccopa Intel 8085 A. Cxema Bxmoueny [1K-2.3.1
IIPOrpaMMHUpPYEMOT0  KOHTpOIIepa TpephiBaHmii B  mukpomnpomeccopr( [IK-2.V.1
cucreme. KackaHoe BKIIFOUEHHE KOHTPOILIEPOB IIPEPhIBAHUIA. IIK-2.B.1
CxeMbl TIOJKITFOUEHHS] MOAYJICH MaMSITH M BHEUIHHX YCTPOMCTB K IIMHAM gﬁ'gg;

MHKPOIIPOIIECCOPHOM CHCTeMbl. AOCONIOTHASE U HEaOCONIOTHAS aJipecalii
MAMSITH.

Peanuszanus 06e3yci0BHOIO M YCIOBHOI'O IPOrpaMMHBIX BBOJA U BBIBOJA
JAHHBIX B MUKPOIIPOLIECCOPHO cUCTEME.

[IporpamMmmupyemsblii konTposiep npepbiBanuil Intel8259A. Crpykrypa un
IporpaMMHUpOBaHUEe  KOHTposulepa.  (DyHKIMOHAIBHOE  Ha3HAYCHHE
BBIBOJIOB U CUTHAJIOB KOHTPOJLIEpa.

KonTpomnep npsimoro nocryna k namstu Intel 8237A. ®@yHkimoHagbHOe
Ha3HA4YCHHE BBIBOJIOB M CHUTHAJIOB KoHTpoyuiepa. CTpykTypa u
(YHKIIMOHATBPHOE HAa3HAYEHHUE. YBEIWYCHHE YHCIa KAHAJIOB MPSMOTO
JOCTYTIA K TTaMsITH.

Bxiarouenune — KOHTpoiulepa  NpsAMOro  JoCTynma K [aMiaTH B
MUKPOMPOLIECCOPHYIO CUCTEMY JUIsl OOMEHA JaHHBIMH C MOJYJISIMU NaMSATH
Y BHEIIHUMHU YCTPONCTBAMM.

Cospemennble  BUC/CBUC ¢ mnepenporpaMMUpyeMbIMH CTPYKTypamu
(FPGA, CPLD, SoC). Knaccuduxauus. IIpenmymiectBa U HEIOCTaTKH.
IlepcnekTuBEI pa3BUTHS.

OCHOBHBIC TEXHUYECKUE XapaKTEPUCTHKH MHKpocxeM cemerictBa Cyclone
II pupmer Altera.

bnoku maccuBoB normueckux ycrpoicte (LAB — logic array blocks)
mukpocxem cemeiictBa Cyclone 11 ¢upmbr Altera. Coenunenune LAB.
CurHaJibl ynpaBJjeHusl.

Jlornueckue ameMeHTsl MUKpocxeM cemeiictBa Cyclone II ¢pupmer Altera.
CurHasnel ynpaBJieHUsI.

HoMuHanbHBI pEXUM PaOOTHl JIOTUYECKOTO D3JEMEHTa MHUKPOCXEMBI
cemeiicta Cyclone II ¢pupmsr Altera.

JIMHaMUYeCKUi PEeXUM pabOThl JIOTMYECKOTO 3JIEMEHTa MUKPOCXEMBI
cemetictBa Cyclone IT pupmer Altera.

Crnoxnble mnporpammupyemble Jjoruueckue cxembl CPLD (Complex
Programmable Logic Device).

[Iporpammupyemas noruka “Cucrema Ha kpucramie” (SoC - System on
Chip). CoBpeMeHHOE COCTOSTHUE U TIEPCTICKTUBHI Pa3BUTHUS.

ITporpammupyembie MEKpoIporieccopsl (Software cores).

Bormpocsr (3amaun) nist 3avera / qudd. 3auera npeacTaBieHsl B Taduie 16.
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Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / qudd. 3agera

Kon
No /it [Tepeuens BonpocoB (3a1av) 1yist 3adeta / nudd. 3auera HHKATOPA
[Tepeuens BompocoB (3a1a4) aist 3a4eta / qudhepeHInpPOBAHHOTO YK-1.V.1
3adera VK-1.V.3
Muxkpokontpoiiep  Microchip  PIC18F4520. Apxwurektypa wu | YK-1.B.2
(GyHKIIMOHATIbHBIE BO3MOXKHOCTH MHUKpOKOHTposuiepa. | YK-2.3.1
WHTerpupoBaHHble 31€KTPOHHBIE MO1yIM. CucTeMa KOMaH[I. YK-2.V.1
Opranusanusa namsati MUKpokoHTposuiepa PIC18F4520. YK-2.¥.3
Opranu3zanus cTeka. Peructpsl crnennaabHOro Ha3HAYEHUS. VK-2.B.2
PeructpoBsie daiinbl. Komanapl MUKpOKOHTpOIUIEpA I PabOTHI ¢ VK-2.B.3
IIaMATBIO U CO CTEKOM. [IK-2.3.1
Komanaueiii nukn Mmukpokontposiepa PIC18F4520. IIK-2.V.1
ApudMeTnIecKo-I0rnIecKoe yeTpoictBo. Marpuunbiii ymaoxutens. | [IK-2.B.1
ApudmeTnueckre KOMaHIbl MUKPOKOHTPOJLIEPA. IK-5.Y.1
Cucrema npepbiBanuii MukpokonTpouiepa PIC18F4520. ITIK-5.B.1

[TopTs! M poBOro BBOAA-BEIBOAA. KOMaH/IbI MUKPOKOHTpOJLIEpA IS
paloThI ¢ IMHUAMH LHU(POBOrO BBOAA-BBIBOJA.

WHTerpupoBaHHBId DJEKTPOHHBIH Monynab Taiimepa (0. OOpaboTka
MPEPHIBAHUM.

WNHTerpupoBaHHbIll IEKTPOHHBIA MOXYJIb TI'€HEpaTopa CHUIHAJIa C
LIIMPOTHO-UMITYJIbCHONH MOIYJISLIUEH.

NHTerpupoBaHHbIN AIEKTPOHHBIA MOAYJb IIOCIEA0BATEIIBHON
cuHxponHoi cBsizu MSSP. Peanuzanus unrepdeiica
nocnenoBarenbHo cBs3u SPI (Serial Peripheral Interface).
O06paboTKa mpepbIBaHUIL.

NHTerpupoBaHHbIN AIEKTPOHHBIA MOAYJb IOCIEA0BATEIIBHON
cuHxpoHHo# cBsizu MSSP. Peanuzanus unrepdeiica
I10CIIe10BATENbHOM cBsi3u 1°C (Inter-Integrated Circuit). OdpaboTka
IIPEPBIBAHUI.

NHTerpupoBaHHbIN AIEKTPOHHBIA MOAYJb IOCIEA0BATEIIBHON
CUHXPOHHOH acunxpoHHo# nepeaaun naHHbix EUSART. O6pabotka

npepbiBaHuil. Peanu3zanus nntepdeiicoB nocienoBaTenbHOM CBI3U
RS232, RS485 n RS422.

DNEeKTPUYECKH CTHPAEMOE MTPOrPaMMHUPYEMOE TTOCTOSTHHOE
3anomuHaroniee ycrpoictso EEPROM mukpokoHTposuiepa
PIC18F4520. Opranuzarus onepaiiyii 3arucy U YTCHHS JTaHHBIX.
O6paboTka mpepbIBaHUIH.

WHTerpupoBaHHbIil  3JIEKTPOHHBI  MOJIYJIb  aHAJOrO-LIU(POBOTO
npeobpaszoarens. O0OpaboTka mpepbIBaHUIA.

[lepeuenr TeM [N KypCOBOTO TMPOESKTHPOBAHUS/BBHIIIONHEHUS KYpPCOBOW pabOTHI
MpeICTaBICHBI B Tabmwmie 17.
Tabnuna 17 — Ilepedern TeM UIst KypCOBOTO IPOEKTUPOBAHMSI/BBITIOHEHUSI KYPCOBOM paObOTHI

Ne /i [TpumepHBIii TepeueHb TeM sl KypCOBOTO MTPOEKTHUPOBAHUS/BBITIOIHEHUS
B KypCOBOM paboTHI
Y4eOHBIM MJIaHOM HE IPEIYCMOTPEHO
Bonpockl g mpoBeneHHs MPOMEXYTOUYHOM aTTecTallMd B BHJAE TECTHUPOBAHUSA

MpeICTaBICHbI B Ta0nwie 18.
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Tabmuua 18 — [IpumepHbIii epeueHb BOIIPOCOB ISl TECTOB

Ne . Kon
[TpuMepHBIii IepeYeHb BOIPOCOB ISl TECTOB

n/a WHIUKAaTOpa
ITo kaKo# TEXHOJOTUY BBIIIOJIHEHBI MUKPOCXEMBI, 00J1aato1ue YK-1.V.1
MaKCUMaJIbHBIM OBICTpOJeHCTBHEM? YK-1.V.3
Hanummwre, kakoe 0003Ha4e€HNE UMEIOT MUKPOCXEMBI, BHITTOJTHSIOIINE VYK-1.B.2
(YHKIMH TBOUYHBIX CYETUMKOB YK-2.3.1
JlJ1s1 4ero npeiHa3HayeH MyJIbTUILIEKCOpP? VK-2.V.1
Jl71s1 4ero npeaHasHaueH AeMYILTHILIEKCOP? VK-2.¥.3
3a C4&T Yero IOCTHraeTcsl YHUBEPCATLHOCT MEKPOIIPOLIECCOPHBIX YK-2.B.2
cucrem? VK-2.B.3
[lepeuncnure 3a1a4m, pemaeMbie MUKPOITPOIIECCOPHOM CUCTEMOM B 1K-2.3.1
coCTaBe MPUOOPHOTO KOMILIEKCa [K-2.Y.1
[lepeunciaute OCHOBHBIE TPOTPAMMHO-IOCTYITHBIC Y3JIbI 1K-2.B.1
MHKpOHIponeccopa HK-5.Y.1
[lepeuncinte OCHOBHBIE CTPYKTYPhI OpraHU3alMK CTeKa IIK-5.B.1

[lepeuncnure 1OCTOMHCTBA sI3bIKA acceMOuIep

Hepe‘II/ICHI/ITC HEOOCTATKU sA3bIKa aCC6M6J'Iep

[IpuBeguTe OCHOBHBIC OTINYMS OTJIAAYMKA OT IPOrpaMMaTopa

HpI/IBe,I[I/ITC OCHOBHBIC OTJIMYUA OTIIAAYHNKA OT OMYJISITOPA

[TpuBenure nocronHcTBa O3Y CTaTHYECKOTO TUIIA

IIpusenure HepocTatku O3Y cTaTMYECKOro TUNA

[TpuBenure nocronncrBa O3Y TUHAMHUYECKOTO THIIA

IIpuBenute HenocTaTku O3Y AMHAMUYECKOTO THUIIA

HpI/IBe,I[I/ITe JOCTOMHCTBA CCFHGTOSJ’IGKTpH‘IGCKOﬁ IHaMsATH

[IpuBeauTe HETOCTATKU CETHETOAIEKTPUUECKON TaMsITH

J1y1s1 uero npuMeHsieTCsi MacIITadupPOBAaHUE CUTHAJIOB?

ITepeuncaure nocrouncrsa RISC no cpaBuenuto ¢ CISC

[lepeueHp TeM KOHTPOJBHBIX PabOT MO NUCHUIUIMHE OOY4YarolUXCsl 3a09HON (OpPMBI
oOydeHus1, IpecTaBieHbl B Tabnuie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeno

10.4. MeToquveckre  MaTepUaNbl,  ONPEACISAIONIAE  TPOUEAYPHl  OICHUBAHUS
WHAWKATOPOB, XapaKTEpU3YIOUIUX dTanbl (OPMUPOBAHUS KOMIIETCHIIMN, COJIEp)KaTcs B
JOKAJIBHBIX HOpMaTUBHBIX akTax [ YAII, pernaMeHTHpYOIMX MOPSIOK U MPOUEnypy
MPOBEJICHUS TEKYIIEr0 KOHTPOIIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTaIllii O00yJaroIInXCcs
I'VAIL

11. Meroaudeckre yKazaHus I 00y4JarOmUXCsl IO OCBOSHUIO TUCIIUTUIMHBI

11.1. Meroauueckue ykazaHus A OOy4aroIUXcs 10 OCBOEHHIO JIEKIIMOHHOTO
MaTepuaia

OcHOBHOE Ha3HAYEHME JEKIIMOHHOTO MaTepuaia — JIOTUYECKH CTPOWHOE, CUCTEMHOE,
riyOOKoe W sICHOE HW3IIOKEHHE YdeOHOro marepuana. HasHadeHune COBpEMEHHOW IIEKIIMU B
paMKax IUCIMIUIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(POPMAIMIO 1O TEME, a B OCBOCHUU
(GyHAaMEHTaIbHBIX NpOOJEeM JUCHMIUIMHBI, METOJOB HAy4yHOrO IIO3HaHMS, HOBEHIIMX
JTOCTHKEHUH HaydyHOUW MBICTH. B yueOHOM mporiecce JICKIHS BBITIONHSET METOI0JIOTHYECKYIO,
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OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIUH. JIEKIMs pacKpbIBaeT MOHATUHHBIN anmapar
KOHKpETHOM oO0jacTu 3HaHUA, €€ MpoOJeMbl, JaeT LEeJIbHOE MPEJCTaBICHHE O AUCLUIUIMHE,
IIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUIIIIMHAMH.

[InaHupyeMble pe3yibTaThl IPU OCBOSHUU 00YYaIOUIMMUCS JIEKIIMOHHOTO MaTepuana;

— TIOJYyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX ONpPEETAETCS 1EJIE€BOM YCTAHOBKOM K Ka)K/I0M KOHKPETHOH TEME;

— TIOJIyY€HHE OTIBITa TBOPUYECKOH pabOThl COBMECTHO € MPENOIaBaTEICM;

— pa3BuTHE NPO(PECCHOHANBLHO-IEIOBBIX  KAuecTB, JIIOOBU K  TpEeaIMeTy |
CaMOCTOSITEJIbHOTO TBOPUYECKOI'O MBIIIJIEHHUS.

— TOsBJIEHHWE HEOOXOAMMOro HHTEpeca, HEOOXOAUMOTO JIJIsi CAMOCTOSITETLHOU paboTHI;

— IIOJIyYeHUE 3HAHUUW O COBPEMEHHOM YPOBHE pa3BUTUS HAYKM W TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHS Ha OJMKaiIine Tobl;

— Hay4yuTbhCS METOJUYECKH oOpadaThiBaTh MaTepuan (BBIACIATH TJIABHBIC MBICITH H
MOJIOKEHUS, TPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSITh HX B  Pa3IUYHBIX
dbopMynupoBKax);

—  TOJIy4eHHE TOYHOTO TTOHUMAaHHUsS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSTHA.

JlekuMOHHBI MaTepuanm MOXET CONPOBOXKIATbCA JIEMOHCTpalued CclaijoB U
UCTIOJIF30BAaHUEM DPA3aTOYHOTO MaTepualia IpH MPOBEIECHUH KOPOTKHX TUCKYCCHH 00
O0COOCHHOCTSIX MPUMEHEHHMSI OTACTBHBIX TEMATUK 10 JUCLHUTIIHHE.

CrpyKTypa npeiocTaBieHusl JEKIIMOHHOIO MaTepuaa:

— - BBOJHAs 4acTh — [NOKA3bIBACT EPEUYEHb PACCMATPUBAEMBIX B JIEKIIUU BOIIPOCOB, UX
AKTYaJIbHOCTb VISl PAKTUKH MIPUOOPOCTPOESHHUS, CBS3b JIEKIIMOHHOTO MaTepHana C
IPEIbIIYILUM U TOCIENYIOLUIMM MaTeprallaMu; JaeTcs epeueHb OCHOBHOM U
JIOTIOJIHUTEILHOM JINTEpaTyphl M0 TEME, BKIIFOYAsl pYKOBOSIINE TOKYMEHTHI;

— - OCHOBHAsl YaCTh — IIOCJIE0BATEIbHO IOKA3bIBAIOTCSl BBIHOCUMbBIE BOIPOCHI, PACKPHIBAIOTCS
TEOPETUUECKHE MTOJIOKEHHUSI; TOKa3bIBAIOTCS OCHOBHBIE pacueTHbIE (POPMYIIBL;

— - UTOTOBAs 4acTh — MOABOJISATCS UTOTH 3aHATHS, aKTYATU3UPYIOTCS Hanboiee BaxKHbIE
BOIIPOCHI; ONpeAesIeTcsl TeMaTuKa Oy IyIuX MPAKTUYECKUX 3aHATUH 10 TeMe; TaéTcs
3a/laHue Ha CaMOCTOSITEIbHYIO [TOATOTOBKY; IPOU3BOJSTCS OTBETHI Ha BOIPOCHI.

11.2. MeTtoauyveckue yka3aHUs JUIsi OOydYarOMUXCs MO Y4YacTHIO B CEeMHUHApax (eciu
npeodycMOmMpeHo YueOHbIM NIAHOM NO OGHHOU OUCYUNTIUHE)

11.3. Metoauueckue ykazaHUS UIsi OOy4YalOIIUXCS TO TPOXOXKACHUIO MPAKTUYECKUX
3aHATUH (eciu npedyCMOmpeHo y4eOHbiM NAAHOM N0 OAHHOU OUCYUNTUHE)

[IpakTHueckoe 3aHATHE SABISETCS OJHOW M3 OCHOBHBIX (DOpPM OpraHu3anuu y4eOHOTO
mporecca, 3aKIII0Yaroniasicsl B BHIOJHEHUN 00YJarOIIUMUCS TTOJ] PYKOBOJICTBOM IPEIIOAaBaTEIs
KOMIUIEKCa YYeOHBIX 3aJaHUil C 1EeIbl0 YCBOEHUS HAYYHO-TEOPETUYECKHMX OCHOB YyueOHOMU
JUCITUTUIAHBI, TPHOOPETEHUST YMEHU Y HABBIKOB, OITBITA TBOPUECKOU JCSTEIHLHOCTH.

[enpro MPaKTUYECKOTO 3aHITHSI ISl 00YJAIOIIErocs SBISETCS MPUBUTUE 00YUIAIOIIMMCS
YMEHHI W HAaBBIKOB MPAKTHYECKOU JISATEITPHOCTH 110 U3ydaeMOU JTUCITUTUINHE.

[Tnanupyemblie pe3yabTaThl MPU OCBOCHUH O0YUYAIONTUMCS MPAKTHUYECKUX 3aHATHI:

— 3aKkperuicHWe, YriiyOJIeHHWe, pacIlUpeHHWe | JeTalu3alus 3HAHWKA TMPU PEIICHUU
KOHKPETHBIX 3a/1a4;

— pa3BUTHE TIO3HABATENBHBIX CIOCOOHOCTEH, CaMOCTOSITENFHOCTH  MBIIICHUS,
TBOPUYECKOH aKTUBHOCTH;

— OBJIQJICHWEC HOBBIMH METOJaMH W METOJUKAaMU HW3YYCHHS KOHKPETHOH Yy4eOHOM
JUCITUTUTAHBI,

— BBIPpA0OTKAa CIMOCOOHOCTH JIOTHUYECKOTO OCMBICICHHSI TIONYyYEHHBIX 3HAHUW IS
BBITTOJTHCHMS 3aTaHMI;
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— olecrneueHne palMOHAIBHOIO COYETaHMS KOJUIEKTMBHOM M MHIMBHIYaIbHOH (Gopm
00yJeHwUsI.

TpeOoBanust K NPOBEICHUIO TPAKTUYECKUX 3aHATUN

[TpakTuyeckue 3aHATHS HANPaBJICHbI Ha (POPMHUPOBAHUE Y CTYACHTOB MPOPECCUOHATBHBIX
U MPAKTUYECKUX YMEHHH, HEOOXOIUMBIX JUIS M3Y4YEHUS MOCIEAYIOIUX YYeOHBIX IUCHUIUINH:
BBIIIOJIHATh ~ ONpENENIeHHbIe  JCHCTBUS, ONEpaluu, HEeoOXOoIuMble B  IOCIEAYIOIIEH
npodeccHOHaNbHON AEATeNbHOCTH (B Ipolecce y4eOHOW M TNPOM3BOJCTBEHHOHM IPAKTHKH,
HaIMCaHUs BBHITYCKHON KBaTM(HUKAIMOHHON paboTsl). Hapsiny ¢ dopmupoBanueM ymeHud u
HaBBIKOB B IIPOIIECCE MPAKTHYECKUX 3aHATUI 0000IIAr0TCS, CHCTEMAaTH3UPYIOTCS, YIIyOIsStoTCs
U KOHKPETH3UPYIOTCS TEOPETUYECKHE 3HAHUS, BBIPA0ATHIBACTCS CHOCOOHOCTH M TOTOBHOCTh
UCTIONIb30BATh TEOPETUYECKUE 3HAHUS HA MPAKTHKE, Pa3BHBAIOTCS MHTEIUICKTYaJbHbIC YMEHHUS.
[Tpu BBIOOpE comeprkaHUs M 0ObeMa MPAKTHUECKUX 3aHATUH CIENyeT UCXOAUTH U3 CIIOKHOCTH
y4eOHOrO MaTepuana JUIsl YCBOGHHS, M3 BHYTPHUIIPEIMETHBIX M MEXIPEIMETHBIX CBS3EH, W3
3HAYMMOCTH H3YYae€MBIX TEOPETHYECKUX TIOJIOKEHUH ISl MPEeACTOsmed mpodecCHoHaTbHOMI
JeATEIFHOCTH, U3 TOTO, KAKOE MECTO 3aHUMAaeT KOHKpeTHas paboTa B mpouecce GopMUpOBaHHS
IIEJIOCTHOTO MPEACTABICHHS O COACPKAaHUN YIeOHOM IUCIUITIIHHBL

11.4. Metoauueckue ykasaHusl A OOydarolUMXCsl 10 BBIIOJHEHHUIO J1a00paTOPHBIX
paboT (ecau npedycmompero yueoOuviM nAaHOM N0 OAHHOU OUCYUNTIUHE)

B xozme BeImOMHEHHS J1a0OpPAaTOPHBIX paboOT OOyYaromMHCS [OJDKEH YIrIyOuTh U
3aKpeNUTh 3HAHMS, NMPAKTHUECKUE HABBIKHM, OBJAJETh COBPEMEHHON METOAMKOW M TEXHHKOU
OKCIIEPUMEHTAa B COOTBETCTBHUHM C KBAJU(PHUKAIMOHHONH XapaKTEPUCTHKONW OOYyJaromerocs.
Beinonnenue 1abopaTopHbIX paboT COCTOMT M3 3KCIEPUMEHTAIbHO-IPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTEeH U KOHTPOJIBHBIX MEPOIIPUATHUI.

BeinonHenue 51ab0paTopHBIX PabOT 0Oy4yaromMMCs SBJISIETCS HEOTHEMJIEMOH 4YacThiO
U3yYeHHs] JTUCIHIUIMHBL, OIpeNeIsieMoil ydeOHBIM IUTAaHOM, W OTHOCHUTCS K CpEICTBaM,
o0ecreyrBaroIuM pelIeHue CIeIyIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TpHOOpeTeHHWe HAaBBIKOB WCCIENOBAaHMS TPOIECCOB, SBICHUH H  OOBEKTOB,
U3y4aeMbIX B PAMKAax JJaHHOW JUCIUIUIHBI;

— 3aKpeIUIeHHe, pa3BUTHE W JICTAM3allUs TEOPETHUECKUX 3HAHWM, MOJYYCHHBIX Ha
JEKITHSIX;

— ToJIyueHHe HOBOM MH(OpMAIMH [0 N3y4aeMOH IUCIUIIMHE;

— TIpHOOpeTeHHe  HaBBIKOB  CaMOCTOSTEIbHOM  paboThl ¢ J1a0OpaTOpHBIM
000pyI0BaHUEM U IPUOOPaAMHU.

3aganue u TpeOoBaHMS K IPOBEICHUIO JIAOOPATOPHBIX paboT
JlabopatopHble 3aHATUSI HAIIPABJIEHbI HA (POPMHUPOBAHUE Y CTYIEHTOB MPOhECCHOHATBHBIX
U MPaKTHYECKUX YMEHHH, HEOOXOTUMBIX JJIS M3YUEHHUs IMOCIEAYIOMHUX Y4eOHBIX AMCLUUIUINH:
BBIMIOJHATh ~ ONpEJENIEHHble  JEWCTBUS, OIepalud, HeoOXOAuMble B  MOCIEAYIOLIEH
npodeCCUOHATIBHON JIeATeNIbHOCTH (B Tpoliecce y4eOHOH M MPOU3BOJCTBEHHOW MPAKTHUKH,
HalMCaHMs BBIMYCKHON KBalu(ukanMoHHOW paboTel). Hapsay ¢ gopmupoBanueM ymeHuit u
HaBBIKOB B IIpoLIecCe JJAOOPATOPHBIX 3aHATHIA 00001Ia0TCS, CUCTEMAaTU3UPYIOTCS, YIITyOIsI0TCS
U KOHKPETH3UPYIOTCS TEOpETHYECKHE 3HaHUS, BbIpabaThIBaeTcsi CIOCOOHOCTh M TOTOBHOCTH
MCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS Ha NPAKTUKE, PA3BUBAIOTCS MHTEIIEKTYaJIbHbIE YMEHHUS.
[Tpu BBIOOpE copepkaHUsl U 0ObeMa JIabOpaTOPHBIX 3aHATHI CleAyeT UCXOAUTh U3 CIOKHOCTU
y4yeOHOro MaTepuaia Uil YCBOGHMS, U3 BHYTPHUIIPEIMETHBIX M MEXIIPEIMETHBIX CBs3€H, U3
3HAYUMOCTH H3YYaeMbIX TEOPETUYECKUX TMOJOKEHUHN i TMpeAcTosied NnpodeccuoHalIbHON
NeSITeIbHOCTH, U3 TOT0, KAKOE MECTO 3aHMMAeT KOHKpeTHast paboTa B mporecce GOpMHPOBAHUS
LIEJIOCTHOT'O MIPEICTABICHUS O COEPKAaHUM yU4EOHOM JUCLUIUINHBL.
Marepwuan, BHIHOCUMBIH Ha J1a00paTOpHBIE 3aHATHS TOJDKEH:
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- coJepXaTb COBPEMEHHBIC JOCTHKEHHMS HAyKd M TEXHUKH B O0JaCTH HU3ydaeMoi
JUCLUIIVHBL,

- OBITh MaKCHUMaJbHO TPHUOIMIKEH K PETbHOM MpOo(ecCHOHATBPHON AEATeIbHOCTH
BBIITYCKHHKAQ,;

- OmupaTbcs HAa 3HAHUS W YMEHHUA Yyxe C(HOpPMUPOBaHHbIE Yy CTYIACHTOB Ha
IPEIIECTBYIOIMX 3aHATHIAX N0 JaHHOM WM oOecreyMBaroled TUCHMILIMHE, NOJAEPKUBATh
CBSI3b TEOPETUYECKOTO U MPAKTUYECKOTO O0YUCHUS;

- CTUMYJIMPOBATh UHTEPEC K U3YUYCHUIO JUCLUILINHBL,

- OIIUPAThCS Ha OPTaHU30BAaHHYIO CAMOCTOSITENIbHYIO PaOOTy CTYJEHTOB.

[Ipu moaroroBke K JaOOpPAaTOpHBIM paboTaM OO0yYaroLMMCS HEOOXOIUMO H3Y4YHUTh
OCHOBHYIO JIUTEPATYPY, O3HAKOMMUTBLCS C JOIOJHUTEIBHOM JMTepaTypoi. Ilpum 3Ttom ydecTs
pEeKOMeHaluy TpernojaBatesis U TpeOoBaHus y4yeOHOW mporpammbl. B Xoze moaroToBku K
1abopaTOpHbIM paboTaM HEOOXOAWMO OCBOMTH OCHOBHBIC MOHATHUS W METOJUKU pacyera
IIOKa3aTelel, OTBETUTh HAa KOHTPOJIBHBIE BOIIPOCHI.

CtpykTypa B hopMa OTUETA O JIabOpPaTOPHOM padoTe

Otduer o maboparopHOW paboTe [OJDKEH BKIIOYATh B CEOsl: TUTYJIBHBIH JIHCT,
(GOpMYITMPOBKY 3allaHUs, TCOPETUYECKUE IIOJIOKEHHSI, WCIIOJIb3YeMbIe TIPU BBIIIOJHCHUU
1ab0paToOpHOH pabOTHI, OMMCAHKUE MPOIECCa BBIMTOJIHEHUS J1a00paTOpHOM pabOThI, TIOTyYCHHBIC
pE3yJIbTAThI U BBIBOJIBI.

TpeboBanus k 0ohopMIECHUIO OTYETA O J1TAGOPATOPHOU paboTe

[To xaxmoi abopaTopHO pabOTE BBHIMOIHACTCS OTACIBHBIN OTYET. TUTYIHHBIA JHCT
opopmisieTcs B COOTBETCTBUU € Ia0bnoHOM (0Opas3ioM) mnpuBeAeHHbIM Ha caiite ['YAIIL
(Www.guap.ru) B pasaene «CeKTOp HOPMATUBHOM JOKYMEHTAI[MK». TEKCTOBBIC U TpadrueCKue
MaTepuansl 0popMISIIOTCS B cooTBeTcTBHM C aedcTByrommmu ['OCTamu u TpeboBaHusAMU,
npuBefcHHbIME Ha caiite ['YAIT (www.guap.ru) B pasgene «CekTop HOpPMAaTHBHOM
JIOKYMEHTAIUN».

11.5. Metoauueckue ykazaHUs JUig OOy4aloOIIMXCA MO MPOXOXKIACHUIO KypCOBOTO
MIPOCKTUPOBAHUS/BHITIOIHEHHUST KYPCOBOM PabOTHI (eciu npedycmMompero y4yeOHbIM NAAHOM HO
OaHHOU Oucyuniume)

11.6. MeToauueckue yKazaHus ISl OOYYAIOIIUXCS IO TMPOXOKACHUIO CAMOCTOATEIHHON
paboThl

B xone BBIOTHEHUS CaMOCTOSATEIBHONU pabOThI, O0YUYAIOUIUIICS BBIMOIHSAET paboTy MO
3aJJaHUI0 ¥ TIPU METOJUYECKOM PYKOBOJCTBE IPEIOIaBaTelisi, HO 06e3 ero HemoCpeICTBEHHOTO
y4acTusl.

st oOyvaronuxcsi Mo 3a04HOM ¢dopMe OOyYeHHS, CaMOCTOATENbHass paboTa MOXKET
BKIIIOUYATh B ce0s KOHTPOIBHYIO paboTy.

B mporecce BBITTOTHEHUST CaMOCTOSITEIBLHON pabOTHI, y 00ydaromerocss (popMUPYETCs
1enecoo0pa3Hoe TIaHUPOBaHUE Pabodero BpeMeHH, KOTOPOE MO3BOJSET UM Pa3BUBATh YMEHUS
N HaBBIKM B YCBOCHHMU W CHCTCMATHU3AllUH HpI/IO6peTa€MBIX 3HaHPII71, o0ecrieunBaeT BBICOKHHA
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOYYEeHHs, TMOMOTaeT TOJyYUTh HABBIKA TOBBIIICHUS
poeCCHOHAIBHOTO YPOBHSI.

MeTtoaudyeckumMi ~ MaTepualaMH,  HAMPaBISIIONIMMH ~ CaMOCTOSITENIBHYIO — paboTy
00yJarONTUX CSASBIISIOTCS:

—  y4eOHO-METOAMYECKH MaTepral Mo JUCIUILINHE;

—  METOJMYECKHE YKa3aHUS IO BHIMOTHEHUIO KOHTPOJIBHBIX paboT (A1 0Oydaromuxcst
10 3204HOU (hopMe 0OyueHUs ).
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11.7. Meroauueckue yKazaHUs JUIs OOy4aroIIUXCS MO MPOXOXKICHHUIO TEKYIIETO
KOHTPOJIS YCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCIEBAEMOCTH IIPEIyCMaTpPUBACT KOHTPOJIb KadecTBa 3HAHUMU
00y4aroIuxcsl, OCYLIECTBISEMOIO B TEYEHUE CeMecTpa C LIEJbI0 OLCHMBAHUS X0Jla OCBOEHUS
JVCLIUATUTAHBL.

MeTobl TeKyIIEro KOHTPOJIs BEIOMPAIOTCS MIPEN01aBaTeNIeM CaMOCTOSTENIbHO UCXOAS U3

cneun(UKH AUCIUTIINHBL.

Bo3MoskHBIE METO/IBI TEKYLIIETO KOHTPOJIS 00yUYarOIIHUXCSL:

—YCTHBIN ONPOC HA 3aHATHAX;

—cHrcTeMaThyecKast IpOBepKa BHIIOJIHEHUS MHIMBUAYAJIbHBIX 3a/laHHIH;

—3alIMTa OTYETOB 110 JabopaTOpHBIM padoTam;

—IpOBE/IEHUE KOHTPOJIbHBIX padoT;

—TECTUPOBAHHUE;

—KOHTPOJIb CAMOCTOSITEIHLHBIX PabOT (B MUCEMEHHOMN WJIM YCTHOHM hopmax);

—KOHTPOJIb BHITIOJIHEHUS! HHIUBHIYaIbHOTO 33/I1aHUS HA IPAKTUKY;

—KOHTPOJIb KYPCOBOI'O IPOEKTUPOBAHHUS U BBIIIOJIHEHUS KyPCOBBIX padoT;

MHBIE BU/JIBI, ONIPEEIIIEMbIE ITPENOJaBATEIIEM.

B Teuenue cemectpa oOyuaromuiicss opopmisier OTUETHBIE MaTEpUalbl B COOTBETCTBUU C

YCTQHOBJICHHBIMH ~ TPEOOBAaHMSIMA M METOJAaMH IIPOBEIEHHS TEKYIIEro KOHTPOJISA, U

Iperno/iaBaTesb OLEHUBAET MPE/ICTaBICHHbIE MATEPUAIbI.

[Ipy noaBENEHMM UTOrOB TEKYILErOo KOHTPOJS YCIEBAaEMOCTH B  BEJOMOCTb

o0yyarolMMCsl  BBICTABJISIIOTCA ~ aTTECTAL[MOHHBIE  OLIGHKHU:  «aTTECTOBaH»,  «HE

arrectoBan». CHCTEMa M BO3MOXKHBIE KPUTCPHUH OICHKH YYHTHIBACT 3HAHUS, YMEHHS,

HaBbIKM U (WIH) ONBIT JESITEIbHOCTH, XapaKTEepPU3YIOIIMe JTarbl (HOPMUPOBAHUS

KOMIIETEHIIMI TUCHUIUIMHBL. Pe3ynbTaThl TEKyHIero KOHTPOJIS JOJDKHBI YUHUTBHIBATHCS

IpU IPOMEKYTOYHOH aTTeCTaluy.

11.8. Metoauueckue yka3zaHus Al 00y4aroUIMXcs MO MPOXOKICHHUIO MPOMEKYTOUHOMN
aTTeCTallnu.

[IpomexyTouHas  artectanus  OOydalolmIUXCs  MpeAycMaTpUBaeT  OIICHHBAHHE
IPOMEXKYTOUHBIX U OKOHYATEIbHBIX PE3YyIbTaTOB 00ydeHMs MO auciuruinHe. OHa BKIIIOYAET B
ceOs:

— D9K3aMeH — ¢opMa OIEHKM 3HAHMM, TOJYYCHHBIX OOy4YalomUMCs B TIpoIecce
I/I?)yLIGHI/If[ BCGI7[ JAUCHUIIIIMHBI UJIM €€ 4YaCTHU, HAaBBIKOB C&MOCTO?[TCJ'IBHO?I pa6OTBI, CHOCO6HOCTI/I
NPUMEHATh MX JJis pEUIeHUs] NMPAKTHUYECKUX 3ajad. JK3aMEH, Kak MpaBWIO, MPOBOJUTCS B
MEepUoJ, HK3aMEHAIMOHHOM CECCHMM M 3aBEPIIAETCS aTTECTAIMOHHOM OIEHKON «OTIUYHO,
«XOPOLIOY, KYJOBJIETBOPUTEIBLHO», «HEYIOBIECTBOPUTEIILHOY.

— 3a4eT — 3To (opMa OLIEHKH 3HAHUH, MOJYYEHHBIX OOYyYalOIIUMCS B XO/€ U3yUCHUS
y4eOHOW TUCUUIUIMHBI B LIEJIOM WM IPOMEXYTOUHas (110 OKOHYaHWU CEMECTpa) OlIeHKa 3HaHUM
00ydJaromuMCcs 10 OTAEIBHBIM pa3fiesiaM TUCIUIUIMHBI C aTTECTAIIMOHHOW OIEHKOM «3auTeHO»
WJIH «HE 3a4TEHO.

Pe3ynbrarthl NpoMEXYyTOYHOM aTTECTAallMM 3aHOCSATCSA JEKaHaTaMU B JKypHal ydéra
IPOMEXKYTOUHOM aTTecTaluy, yueOHYI0 KapTOYKy M aBTOMAaTHU3WPOBAHHYIO MH(YOPMAIMOHHYIO
cucremy ' VAIL

ATTCCTaI_[I/IOHHI)Ie OLCHKU II0 q)aKYJ'H)TaTI/IBHI)IM JUCIHUIININHAM BHOCATCA B Ba‘IéTHyIO
KHIDKKY, BEIOMOCTh, YueOHyto kapTouky, AVC I'YAII u, mo coriacoBaHuio ¢ 00yJaroImumcs, B
MPUIOKEHUE K JOKYMEHTY O BbICIIIEM 00pa30BaHUU U O KBAJTU(UKALINH.

[Tocne mpoxoKaeHHS TPOMEXKYTOYHOM aTTeCTAIli O0yJarOIUiics 00s3aH MPEJOCTaBUTh
B JIEKaHAT 3a4ETHYIO KHUKKY, TTOJTHOCTBIO 3aMIOJTHEHHYIO TTPENO0/1aBaTeIIeM.

[lo  pe3ynapTaTaM  yCHEMIHOIO  HPOXOXKJAECHHUS  MPOMEXKYTOUHOW  aTTeCTalluu
00ydJaronMMuCcsS W BBITIOJHEHHUSI y4eOHOro IlaHa Ha COOTBETCTBYIOIIEM Kypce, JCKaHaThl
TOTOBST MPOEKT MpPUKa3a 0 MEPEeBOIe 00YUIAIOIIMXCS C Kypca Ha KypcC.
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Jluct BHECEHUS! U3MEHEHUH B pabouyro MporpaMmy JAUCIUIUINHBI

JlaTta BHECEeHUs
H3MEHEHUI U
JIOTIOTHCHUH.

Iloamnuce BHECHIETO
NU3MCHCHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHusl
Kadeapsl

Iloanuce
3aB.
Kadeapoit
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