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Annoranus

Jucuumninza «[IpoexTupoBanue IUGPOBBIX  HU3MEPUTENBHO-BBIUNCIUTEIbHBIX
KOMILJIEKCOB» BXOJHUT B 00pa30BaTENIbHYIO MPOTPaMMy BBICHIETO OOpa30BaHHUA — MPOrPaMMy
OakanaBpuaTa 1O HarpaBjeHUIO0 MoAroToBkw/ crenuanbHocTu 12.03.01 «IIpubGopocTpoeHue»
HAPABICHHOCTH «ABHAIIMOHHBIC TPHOOPHI U WU3MEPHUTEIBHO-BBIYUCIUTEIHHBIE KOMILIEKCHD.
Hucnurmuna peanusyercs kadeapoid «Nel 1.

JlucuuiuinHa HaresneHa Ha (P OpMHUPOBAHKE Y BBITYCKHHUKA CIEIYIONIMX KOMITETCHIINIA:

VYK-1 «Cnoco0GeH OCyIIECTBIATh MOWCK, KPUTHUYECCKUN aHAIM3 M CHHTE3 HWH(POpPMAIIWH,
MPUMEHSATHh CUCTEMHBIN TTOIXO0/ JIJISl PEILICHUS TOCTABJICHHBIX 3a/1a4»

VYK-2 «CrnocobGeH ompenensatb Kpyr 3a7ad B paMKaxX IOCTaBJICHHOH €M U BBIOHUPATh
ONTUMAJIbHBIE CIIOCOOBI MX PELICHHUs, UCXOS U3 JCHCTBYIOMIMX MPABOBBIX HOPM, UMEIOIIUXCS
PECYPCOB U OTPaHUYCHUI»

[IK-2 «CnocoOHOCTP TPHUMEHSTh COBPEMEHHBIE JIIEKTPOTEXHUUYEC-KUE H3IEIHS,
CPEICTBA ANIEKTPOHUKH M MUKPOIIPOIIECCOP-HON TEXHUKH, BKJIIOYAs IPOrPaMMHOE O0ecIieueHue,
B pa3palaThiBaeMbIX HM3MEPUTENBHBIX M YIPABISAIONIMX CHCTEMax, CHCTEMaX KOHTpPOJIS
apaMeTpoB»

[IK-5 «CnocoGHOCTh OCYIIECTBIATh TEXHUYECKHII KOHTPOJb C HCIOJIb30BaHUEM
KOHTPOJIbHO- W3MEPHUTENbHBIX NMPHUOOPOB M pa3padaTbiBaTh HOBBIE METOAMKH TEXHHUYECKOTO
KOHTPOJISD)

Copep:xaHne TUCIUILIMHBI OXBATHIBAET KPYT BOIIPOCOB, CBSI3AHHBIX C (POPMHUPOBAHUEM Y
OakamaBpoB 3HAHHWI B 00JACTH TEOPUU NMPOCKTHPOBAHUS CIECHUATM3UPOBAHHBIX MHU(POBBIX U
U (PO-aHAIOTOBBIX HU3MEPUTENbHO-BBIUMCIUTEIbHBIX KOMIUIEKCOB HAa OCHOBE KOMILIEKTOB
UM(POBBIX  WHTErPaJbHBIX CXEM  Pa3IMYHOTO YPOBHS HMHTETpalldd M BCTPOEHHBIX
MUKPOIIPOILIECCOPOB U MUKPO-DBM, MOArOoTOBKA BHITYCKHUKOB K PELICHUIO MPO(hecCHOHATbHBIX
HAy4YHO-UCCIIEIOBATENbCKUX  3a/ay, CBA3aHHBIX C  IPOBEJIEHUEM  AKCIIEPUMEHTAIbHBIX
UCCIIeIOBaHUM, (OPMHPOBAHUE Y CTYJIEHTOB COBPEMEHHOIO HAyYHOIO MMPOBO33pPEHMS,
pa3BUTHE TBOPUYECKOI'O E€CTECTBEHHOHAYYHOTO MBIIUICHHS, O3HAKOMJIEHHE C METO/0JIOrHeH
MIPOEKTUPOBAHUS COBPEMEHHBIX EKTPOHHBIX U3MEPUTENBHBIX CPE/ICTB.

[IpenogaBanue AMCHMIUIMHBI IpeAycMaTpUBaeT cieayromue QopMbl OpraHu3aluu
y4eOHOTo0 mpoliecca: JIEKLUH, 1JabopaTopHble pabOThl, MPAKTUUYECKHUE 3aHATHS, CAMOCTOSTEIbHAS
pabota oOyuaroiierocsi, KOHCYJIbTaIlUH.

[IporpaMmMoil AMCHUIUIMHBI TPETYCMOTPEHBI CIEAYIOUIUE BUIbI KOHTPOJS: TEKYIIUI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHASI aTTECTAIUs B (popMe IK3aMEHa.

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

SI3bIK 00yUYeHUs IO JUCIUILTUHE KPYCCKUIA.



1. TIlepedeHb MIAHUPYEMBIX PE3YITATOB OOYUCHHS 11O AUCIUTIIIIHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
JluciumiinHa mpeHa3HaYeHa sl MOATOTOBKH —OaKalaBpOB U MPECIEAyeT CICHYIOIIHE

LEJIN:
- W3y4YCHHE

COBpPCMCHHBIX MCTOIOB
I/IH(1)OpMaHI/IOHHO-BBI‘{I/ICJ'II/ITCJ'IBHBIX CHUCTEM,

aHalM3a M CHHTE3a MHUKPOIIPOLECCOPHBIX

- (dopMUpOBaHHE TEOPETUYCCKUX M TMPAKTHUYECKUX HABBIKOB MOCTPOCHHUS 3JIEMEHTOB
MUKPOIPOLIECCOPHBIX NH(OPMALIMOHHO-BBIYUCIUTENBHBIX CUCTEM;

- (opmupoBaHUE TEOPETUYCCKUX U MPAKTUYCCKHX HABBIKOB pa3pabOTKH, OTIAAKH H
TECTUPOBAHUS ANTOPUTMUYECKOTO U MPOTPAMMHOIO OOECHEeUeHHUsT MHKPOIPOLIECCOPHBIX

I/IH(1)OpMaL[I/IOHHO-BLI‘H/ICJ'II/ITGJIBHLIX

IPOrPaMMHUPOBAHUS.

1.2. JMucumminHa

BXOAUT B

CHUCTEM C

CcoCTaB

HCIIOJIB30BaHNECM 0a30BEIX SA3BIKOB

yactu, (opmupyeMoil  y4acCTHHKaMH

00pa3oBaTeNbHBIX OTHOIICHUHM, 00pa30BaTEeIbHON MPOrpaMMBbl BBICIIETO 0Opa3oBaHUs (lajee —

OI1 BO).

1.3. TlepeueHsp mIaHUPYEMBIX PE3yJIbTATOB O0yUEHHUS 110 AUCIUILINHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMU pesynbraramu ocsoeHus OIT BO.

B pesynbrare M3ydeHus MUCHUILTUHBI OOYYarOIIUICS MOJDKEH 00JIaaTh CIEAYIOIUMU
KOMIIETCHIIMSIMYM WM UX 4acTAMHU. KoMIeTeHIMy U MHAUKATOPbl UX JTOCTH)KEHUS IPUBEICHBI B

tabnuue 1.
Tabnuna 1 — [lepeuens KOMIETEHIINN U UHAUKATOPOB UX JTOCTHXKEHUS
Kon u
Kareropus (rpynna) A Koza v HanMeHoBaHME HHIUKATOPA JOCTHKEHUS
HAauMEHOBAaHHE
KOMIIETEHIINH KOMIIETCHIINH
KOMIIETEHIIUH
YK-1 Cnocoben
P — VYK-1.V.1 ymeTs NpUMEHATh METOJUKHU MTOUCKA,
nozlcx - coopa u 00paboTku HHGOPMAIIMH, B TOM YUCIIE C
aHanH; Hp CHHTES MCIIOJIb30BAaHUEM HCKYCCTBEHHOTO MHTEIUIEKTA
HUBEpCaJIbHbIE -1.V. €Th OLIEHUBATh MH(POPMAIUIO Ha
M uHpopmaruu YK-1.Y.3 ym
KOMIIETEHIINH I HMEHHTL ’ JIOCTOBEPHOCTB; COXPAHATH U NEpEAaBaTh JaHHbIE
CECT@MHBIP'I HOIXOX C MCIOJIb30BaHUEM LIU(POBBIX CPEACTB
e — VK-1.B.2 BnageTh HaBBIKAMU CUCTEMHOTO
HOCTI;BJ'IGHHBIX S M0/IX0/1a JJIsl PEeLLIEHUS TIOCTaBICHHbIX 3a/1a4
VYK-2.3.1 3HaTh BUJBI PECYPCOB U OTPAHUUYEHUS
VK-2 Criocoen JUISl peIlieHns] TOCTAaBIEHHBIX 3a7a4
N — VYK-2.V.1 ymeTh NpoBOANUTH aHAJIN3
3a111)aq s aMfoyF TOCTABJIEHHOM 11e)1 U (POPMYyTHUPOBATh 3a1a4H,
pamKa KOTOpBbIE€ HEOOXOMMO PEIIUTh IS e
MOCTaBJIEHHOW L[eH
U BBIOUPAThH JIOCTIDKCHUA
OITHMATLHBIC VYK-2.V.3 ymeTs BbIABUTATh aJIbTEPHATUBHBIC
YHuBepcabHbIE CHOCOBBI HX BapUaHTHI ACUCTBUI C IENIbIO BHIOOpA
KOMIIETEHIINH CIIICHIS, HCXO/IS H3 ONITUMAJIBHBIX CITIOCOOOB peIIeHUs 3a/1a4, B TOM
EeﬁCTB K’)mﬂx YHUCJIE ¢ IOMOIIBIO ITU(PPOBBIX CPEACTB
. aBOBzIX HODM YK-2.B.2 BnaneTs HaBBIKaMH BbIOOpa
I/IE/IGIOI_HI/IXCH PM ONTUMAJILHOTO CIIocO0a pelIeHus 3a/1a4 ¢ y4eToM
CCVDCOB I HUMEIOIUXCS YCIOBUH, PECYPCOB U OTPaHUUYEHUIN
Er ZEquHHﬁ VK-2.B.3 BnazgeTs HaBBIKAaMH HCIIOJIB30BaHUS
p IU(POBBIX CPENICTB s pEILICHHs! TOCTABICHHOM
3a/1a4u
[Mpodeccuonanwvubie | [IK-2 Cnoco6nocts | [1K-2.3.1 3HaTh BO3MOXHOCTH COBPEMEHHBIX
KOMIIETEHINH PUMEHSITh ANEKTPOTEXHUYECKUX U3JIEIHI, CPENICTB
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COBPEMEHHBIE 3JEKTPOHUKN U MUKPOIIPOLIECCOPHOU TEXHUKH C
AIIEKTPOTEXHUYEC- LEJIBbI0 TPUMEHEHHS B COCTaBe MpHOOPOB U
KHE U3ENHus, KOMILJIEKCOB
CpeacTBa [1K-2.VY.1 ymeTs pa3pabaTbIiBaTh CTPYKTYPHBIEC U
ANEKTPOHUKHU U NPUHIUIINAIBHBIE CXEMBI Y3JI0B U3MEPHUTEIBHO-
MUKpPOIIPOLIECCOP- BBIYMCIIUTENIbHBIX KOMIUIEKCOB aBUALIMOHHBIX U
HOU TEXHHUKH, KOCMUYECKHX JICTATEJIbHBIX alllapaToB
BKJIFOYAst [1K-2.B.1 BnazneTs HaBBIKAMH pa3pabOTKU
MIPOrpaMMHOE IPOrpaMMHOT0 OOecTeueHUs] U3MEPUTEIbHBIX,
obecnieueHue, B YIPaBJISIOUIMX U KOHTPOJIUPYIOIIUX CUCTEM
pa3pabaTbhIBaeMbIX ABUALIMOHHBIX U KOCMUYECKHUX JIETATEIbHBIX
WU3MEPUTEIIbHBIX U anmnaparoB
YIPABJISIOLIUX
CUCTEMAX, CUCTEMAaxX
KOHTPOJIA
1apaMeTpoB
[TK-5 CnocobHOCTH
OCYIIECTBIISATh
TEXHUYECKUU
KOHTPOJIb C .
P [IK-5.V.1 ymets pa3pabaTbiBaTh yCTPOWCTBA

HCII0JIb30BaHUEM

npeoOpazoBaHus U 00PadOTKU HHPOPMAIIHH,

[Ipodeccuonaibabie | KOHTPOIHHO-
UCIIOJIb3YEMbIE ITPU U3MEPEHUSIX U KOHTPOJIE
KOMIIETEHILIUH MU3MEPUTEIIBHBIX

[1K-5.B.1 BnaseTh HaBBIKaMU pa3padOTKH CXEM
puOOpoB U .

W3MEPEHHUI U KOHTPOJIS
pa3pabaTbIBaTh
HOBBIE METOJIUKHU
TEXHUUYECKOTO
KOHTPOJIS

2. Mecro nuctutuiiHbEL B cTpykType OI1
JucuunnuHa Oa3upyeTcss Ha 3HAHUSAX, paHee MPUOOPETeHHBIX CTYACHTaMU TpHU
V3YyYECHUU CIEAYIONUX AUCUUTLIIAH:

- Undpopmaruka;
- DIIEKTPOHHUKA;
- CXeMOTeXHHKA,
- OCHOBBI TPOEKTUPOBAHMSI IPUOOPOB U CUCTEM.
3HaHus, TMOJyYeHHblE NpPU M3YYEHUHM MaTepuaia JaHHOW JMCUUIUIMHBI, HMMEIT Kak
CaMOCTOSITENIbHOE 3HAYCHHUE, TaK ¥ HCIIONIB3YIOTCS IPU U3YYCHUH APYTHX JUCITUTUINH:
— Opranuzanus oOMeHa nHpopmanue;
— AJNropuTMHYecKoe U MporpaMMHoOe obecrieueHue.

3. O0BeM H TPYAOEMKOCTh JUCITUTUTAHBI
JlanHbple 00 o0ueM oO0beMe AUCHUIUIMHBI, TPYJOEMKOCTH OT/AEIbHBIX BHUJOB Y4e€OHOMH
paboThI MO TUCHUILUIMHE (M pachpeielieHne 3TOW TPYJO0EMKOCTH 10 CEMeCTpaMm) Mpe/ICTaBICHbI B
Tabmuie 2.

Ta6mmia 2 — O6beM U TPYJ0EMKOCTh JUCITUTUTHHBI

. TpynoeMKoCTb 1o cemecTpam
Bun yae6HO# paboThI Bcero NeG No7
1 2 3 4
Oowan mpyooemKocmp oucyunIuHbsl,
7/ 252 3/ 108 4/ 144
3E/ (uac)




U3 Hux uacoe npakmuueckoii n002Z0MOo6KuU 25 17 8
AyoumopHuie 3aHamus, BCEro 4ac. 85 51 34
B TOM YHCIIE:

nexuu (JI), (gac) 34 17 17

npakTuueckue/cemunapckue 3ansatus (113), 17 17

(dac)

nabopaTtopHbie padoTs (JIP), (uac) 34 17 17

KypcoBoii nmpoekT (padota) (KII, KP), (gac)

9K3aMeH, (Jac) 36 36
CamocmosamenvHas paboma, Bcero (dac) 131 57 74
Buo npomescymounoit ammecmayuu’. 3a4er, 3auer
mudd. 3auer, sx3amen (3auer, udd. 3auq, k3 ’ 3auer OK3.
DK3.%*%*) '

K

IIpumeuanue: KaHAUOATCKHIT SK3aMeH

4. CopepxaHue JUCIUTUTHHBI
4.1. PacnpenesneHue TPyJOEMKOCTH JUCHUIUIMHBI TIO Pa3/ieiaM ¥ BUaM 3aHSITHH.
Paznensl, TeMBI JUCIUTIIMHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILIUHBL, UX TPYAOEMKOCTh

Paspnensl, TeMbI IUCHUATIIIMHBL Jlexuun | 113 (C3) | JIP KII CPC
(gac) (dac) (gac) (dac) (dac)
Cemectp 6
Paznmen 1. 3agaun nupoBeIX 2

BBIUUCIIUTENILHBIX YCTPOUCTB
IPHUOOPHBIX KOMIUIEKCOB.

Paznen 2. IlpoektupoBanue nudpoBbx | 2 4 10 7
YCTPOHCTB KOMOMHAIIMOHHOTO THIIA.

Paznen 3. IlpoektupoBanue nudpoBbx | 2 4 7 11
YCTPOKCTB MOCIIEA0BATEIEHOCTHOTO

TUIA.

Paznen 4. Ilpunnunsl opraHu3aum 3 14

MHUKPOTPOIIECCOPHBIX U3MEPUTENBHO-
BeruMCIUTENbHBIX cuctem (MBC).

Paznen 5. Ilporpammuoe oOecieuenne | 4 9 12

Mukponpoueccopubix 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

o0ecriedeHne MUKPOTIPOIIECCOPHBIX

NBC.

Paznen 8. Opranusanus uaTepdeiicon 6 14 27

Mukpornponeccopsix UBC.

Pa3znen 9. Ilporpammupyemsie 6 33

JIOTHYECKUE WHTETPAITbHBIE CXEMBI.

Hroro B cemectpe: 17 17 74




HUroro: 34 17 34 0 131

[IpakTuyeckas TOArOTOBKAa 3aKIIOYAETCS B  HEMOCPEJICTBEHHOM  BBINOJIHEHUH
OoOy4JaloIMMUCS  OMNpEeNeJeHHbIX  TPYAOBBIX  (YHKIUH,  CBSI3aHHBIX ¢  Oya;yuiei
npodeCCHOHATIBHOMN 1S TETbHOCTBIO.

4.2. CopnepskaHue pa3/ieloB U TEM JICKIIMOHHBIX 3aHITHH.
Copep:xanne pa3esioB U TeM JICKITMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIC 4.

Tabnuna 4 — ConeprkaHue paselioB U TeM JCKIIMOHHBIX 3aHATHIA

Howmep paznena Ha3zBaHnue u coziep>kaHue pa3iesioB U TEM JIEKIIMOHHbIX 3aHATHH

1 00630p COBPEMEHHBIX BBIYHCIIUTENIBbHBIX CpEICTB U
HE00XO0IMMOCTh X IPUMEHEHUS B cCOBpeMeHHbIX 6opToBbIX IBC.
OcHoBHbIE TapameTpsl d7eMeHTOB nudpoBoit Texuuku (ICJI,
TTJI, TTJIO, KMOII -cepuit). Cucrema o0003HAUCHUU
(YHKIIMOHAJIBHOW TMPUHAIJIEKHOCTH LUPPOBBIX MUKPOCXEM.
Kopryca.  IlpaBuia  BbIMOJIHEHUS ~ (YHKUIMOHAIBHBIX U
NPUHLMIIUAIBHBIX ~ JJEKTPUYECKUX  CXEM,  HCHOJb3YIOIIHUX
3JIEMEHTbl  LU(POBOM  TEXHUKU. YCIOBHBIE Trpaduyeckue
0003Ha4YeHMsI 3JIEMEHTOB IIU(PPOBOI TEXHUKHU.
2 JIU3bIOHKTUBHAsE W KOHBIOKTUBHAas HOpPMajbHbIE  (OPMBI.
Tabnuubl WCTUHHOCTH. YTPOIIEHHWE OYJIEBBIX BBIPAKCHHIA.
KoHcTpynpoBaHue cxeM Ha OCHOBE OYyJI€BBIX BbIPAKECHUH.
3 bazoBeie [0CJIEI0BATEIbHOCTHBIE CXEMBI. ITonsaTue
ycToiunBocTd. Tabmuia nepexono. Vckmouenne M30BITOYHBIX
YCTOMYMBBIX COCTOSTHUI. Metoel IIPOEKTUPOBAHKE
MOCJIE0BATEIBHOCTHBIX CXEM. ACUHXpPOHHBIE
M10CJIEI0BATEIbHOCTHBIE CXEMBI.
4 [Tpunuune! opranuszanuu Mukpomnpoueccopusix MBC. 3agaun,
pemaembie UBC B coctaBe mnpubopHoro kommiekca. O630p
COBpEMEHHBIX 00pTOBBIX MuKpomponeccopHsix BC, pemiaemblie
uMH 331aun Ha Oopty JIA, M mepcrnekTuBbl MX JajbHEHIIero
pa3BUTHA. ApPXHUTEKTypa LIEHTPAIN30BAHHBIX U PacHpeIeleHHbIX
mukponpoueccopusix  MMBC  JIA.  OpnHomponeccopHble U
MHOTOIIPOLIECCOPHBIE  CTPYKTYpbl. MarucTpanbHblii  ITPUHIUI
opra"usanuu Mukponpoueccopusix MBC.
5 OcHOBHBIE POTrPAMMHO-IOCTYITHBIE Y3JIbI MHKpOIIpolieccopa U
MUKpoOBM. Peructpel u peructpoBbie (aiinbl. OpraHuzarus
creka. Pa3paborka mporpamm Ha  s3bIke  accemOiepa.
JlocTomuHCTBa M HEJNOCTaTKM si3blka accembiuep. Cucremsl
pa3paloTKu, MIPOrpaMMHUPOBAHHUS u OTJIa/IK1
MHUKPOINPOLIECCOPHBIX ~ cUcTeM.  OTIaguuKku,  AMYJIATOPHI,
nporpamMmaTopbl.  OCOOEHHOCTH  pa3pabOTKM HW  OTJIAJKH
OTKa30yCTOMYUBOrO0 MporpaMMHoro obecrnedeHus. OCHOBHBIE
AJITOPUTMBI IPOBEPKH PETUCTPOB U OJIOKOB MaMSITH.
6 [TpoexTrpoBaHue OJIOKOB MAMATH MUKPOIPOLIECCOPHBIX CHCTEM.
Knaccudukanus M OCHOBHbIE TEXHHYECKHE XapaKTePUCTUKU
3aIIOMUHAOLINX YCTPOMCTB. 0O630p COBPEMEHHBIX
3armoMuHaroNMX ycrpoiictB. O3V craruueckoro (SRAM — static
RAM) u aunamuueckoro (DRAM — dynamic RAM) tumos.
Cernerosnexkrpuueckas nmamsatbh (FRAM — ferroelectric RAM).
7




TumoBbie cxembl aemmdpanuu anpeca. OCHOBHBIE CXEMBI
Hapall¥BaHUs Pa3psiIHOCTH M 00bEMA AMSITH.

AnroputMuueckoe obecredeHue Mukporporeccopubix  MBC.
MacitabupoBaHue CHUTHaIOB. AIINPOKCUMALUA CTaTHYECKHUX
XapaKTepUCTHK JaTYMKOB. Onpenenenue apaMeTpoB
aNIpOKCHUMHUPYIOIMX IOJUHOMOB C HCIOJb30BaHUEM METOJa
HalMEHBUIMX  KBaJApaToB.  ANNpPOKCHUMalus  CIIaiiHaMu.
Tabnuunast peanusanus (GyHKIMH. Junamuueckas
KOPPEKTHPOBKA XapaKTepUCTUK JaT4yuKoB. Jluckperuzauus W
BOCCTAHOBJIEHME  AHAJOIOBBIX  CUIHAJIOB. CrnaxuBaHue
JUCKPETHBIX (QYHKIMHA. AJITOpUTMBI HU(PPOBON 3KCTPANONIALUU U
uHTepnoIsiuuid. OCHOBHBIE TUIBI (DMIBTPOB M MX pEANTH3ALUsS C
UCIOJIb30BAHUEM MUKPOIIPOLIECCOPHON TEXHUKHU.

00630p COBPEMEHHBIX OOpPTOBBIX uHTepdeiicoB
mukponponeccopusix UBC. 3agaun n kinaccuduxanus. Pexumel
BBOJa-BbIBOIa.  [IporpamMMHBIi  BBOA-BBIBOA.  MHTEpdeich
IPOrpaMMHOr0 oOMeHa. AZjpecyeMblii U KOMMYTHUPYEMBIH MOPTHI,
Croco® pacmpeneNeHust aApPecHOro IPOCTPAHCTBA, CIOCOO
JUHENHHOro BbIOOpa. BBOA-BBIBOJ B pekume mpepbiBaHUNA. Bus
npepeiBanuil. [loamporpammbl  oOCiIyXMBaHUS MpEpbIBAHUM.
Wnentudukanuss npepsiBaloLiero ycTpoiictBa. BekropHble u
BJIO’KEHHBIE TMpepbiBaHusA. [loHsATHE M JTOCTOMHCTBA NPSIMOIO
Jocryna K namsatd. KoHTposiepsl npsMOro A0CTyna K MaMsTH.
CranmapTHble  MHTEPEWUCH  MHKPOIPOIIECCOPHBIX  CHCTEM.
OcHoBHbIE IapaMeTpsl " OpraHu3anus oOMeHa.
[TocnenoBarenbHblii naTepdeiic B coorBercTBuu ¢ [OCT 18977-
79 u PTM1495-75 ¢ usmenennem 3 (ARINC 429). Unrepoeiic
Avionics Full-Duplex Switched Ethernet (AFDX, ARINC 664).
TUNoBBIE CXEMOTEXHHUYECKHE pPEIICHUA [UId  OAKIIOYEHUs
OOPTOBBIX JAaTYMKOB W MCTOYHHUKOB HHGpOpManuu K OOpPTOBOM
NBC.

[Tporpammupyemsbie noruueckue uHTerpaigbHbeie cxemsl (ILJIHC).
Knaccugpukanus  IIJIMC.  O630p  coBpemennbix  [IJIUC,
W3TOTABIMBAEMBIX CIEIHAIBHO JUIsI TpPUMEHEHHs Ha OopTy
JEeTaTeIbHOr0 W KOCMHYECKOTro  ammapartoB, MW MX
dyHkiuoHanpHbie  Bo3MoxkHoctu.  [IJIMC  FPGA  (Field
Programmable Gate Array).0630p coBpemennbix [IJIMC FPGA,
BBIITYCKAEMBIX TPOMBINUICHHOCTBI0. APXUTEKTYpa M OCHOBHBIE
¢yukunonanbHble Onoku. IIporpammuponanue. IlepcriekTuBEI
passutus. [IJIMC CPLD (Complex Programmable Logic Device).
00630p copemennbix  [IJIUC CPLD, BBIITYCKAE€MBbIX
MPOMBITIIIEHHOCTBIO. ApXUTEKTYpa " OCHOBHEIC
¢ynkunonanbHble Onoku. IIporpammuponanue. IlepcriekTuBEI
passutHs. Cucrema Ha kpuctamie SoC (System on Chip). O630p
coBpemenHbIx [IJIMC SoC, BbIyckaeMbIX NPOMBIIUIEHHOCTHIO.
ApXUTEKTYpa W  OCHOBHbIE  ()YHKIIMOHAJIBHBIE  OJIOKH.
[TporpammupoBaHue. [lepcnekTHBBI Pa3BUTHSL
IIporpammupyemsle B FPGA  MukpomnponeccopHele — siapa
(softcore).O030p COBpPEMEHHBIX MHUKPOMPOIECCOPHBIX  sEp,
BBIITYCKAEMBIX TPOMBINUICHHOCTBI0. APXUTEKTYpa M OCHOBHBIE
¢ynkunonansHble Onoku. IIporpammupoBanue. IlepcrieKTuBEI
pa3BUTHSL.




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

Ta6ymma 5 — [IpakTudeckue 3aHsITHSI U KX TPYJ0EMKOCTh

N3 Hux Ne
DopMBbI .
Ne Tembl mpakTHUECKUX TpynoeMKocThb, | MpaKkTUYECKOW | pasfelna
/| 3aHATHA HPAKTHTICCIIX (gac) MOATOTOBKH, | JIUCLIHMII
3aHATHHA
(dac) JIMHBI
Cemectp 6
1 VYrpoienue OyleBbIx [TpakTuueckoe | 4 2 2
BBIPAKCHUIN 3aHATHE
2 Hcknrouenue [Ipaktuyeckoe | 4 2 3
M30BITOYHBIX 3aHATHE
YCTOMYUBBIX COCTOSTHHUI
MOCIIEA0BATEIHLHOCTHBIX
CXeM
3 Apudmernueckue [IpakTnueckoe | 4 2 5
OTIEepaLliy C YHCIIAMHU B 3aHsATHE
dhopmarte ¢
(UKCUPOBAHHOM 3amATOM
4 Brruncnenune Gpynkumii ITpakTnueckoe | 5 2 5
U1 3HAa4YeHui B popmaTe | 3aHATHE
¢ GUKCUPOBAHHON
3ansTON
Bceero 17
4.4. JlabopaTopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U X TPYJOEMKOCTb IPUBEICHBI B TaOIHIIE 6.
Tabnuua 6 — JIabopaTopHble 3aHATHS U UX TPYJOEMKOCTb
N3 Hux Ne
Ne HaumenoBaHue 1a60paTopHBIX paboT TpyAoeMKoCT®, | IPaKTHYECKOH | pasieia
/1 (dac) MMOATOTOBKH, JUCIIHII
(gac) JIMHBI
Cemectp 6
1 Pa3paboTka cxem Ha OCHOBE OYJIEeBBIX 2 1 2
BBIPAKECHUIN
2 Pa3paboTka cxemM Ha MYJIBTHITIICKCOpaX 4 2 2
3 [{udpoBsie METOIBI U3MEPEHUS 4 2 2
BPEMEHHBIX HHTEPBAJIOB
4 PazpaboTtka uppoBbIX YCTPONUCTB 4 2 3
MOCJIeIOBATEIFHOCTHOTO THUTIA
5 DopMHUPOBAaHUE BPEMEHHBIX 33JIEPIKEK 3 2 3
Cemectp 7
1 Pazpabotka nuppoBeIX GUIBTPOB HU3KUX | 3 1 7
1 BBICOKHX YacTOT
2 Amnanoro-1udpoBoit mpeodpa3oBaTelb 4 2 8
MI0CJIEIOBATEIBHOTO MPHOTIKEHHS




3 [udpoBoii AmeKTpruIecKuii TEpMOMETP 4 2 8

4 Wntepoeiic 12C 4 2 8

5 JIuckpeTHbIE YCTPOUCTBA OTOOpaKEHUS 2 1 8
uHpOopMaIu

Bcero 34

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBITIOTHEHUE KyPCOBOU PabOTHI
Y4eOHBIM IIJIAHOM HE TIPEAYCMOTPEHO

4.6. CamocrosiTenpHas paboTa 00yJaronuxcs
Bunbsl caMocTosTenbHON pabOTHI U €€ TPYAOEMKOCTh IPUBEICHBI B TA0IHUIIE 7.

Tabnuna 7 — Bunbel caMmocTosaTenbHON paboThI U €€ TPYAOEMKOCTh

Bun camocrosTensHoil paboTh BSIZI;O’ Cewmecrtp 6, uac Cemectp 7, yac
1 2 3 4
H3ydeHne TeopeTHuecKoro MmaTepuana
33 50
nucuuruael (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Brmonaenue pedeparta (P)
[ToaroroBka K TeKyIieMy KOHTPOJIIO 8 8
ycneBaemoctu (TKY)
Jowmamrnee 3ananue (J13)
KonTponbubie paboTsl 3a04HNKOB (KP3)
IToaroToBka K MpOMEKyTOYHOU
16 16
attecranuu (ITA)
Beero: | 131 57 74

5. IlepeueHb yueOHO-METOINYECKOTO OOECTIeUeHUS

JUISL CAMOCTOSTENTEHOM PabOThI 00YUAIOIIUXCS TTO TUCIUIUIUHE (MOJIYITIO)

yLIe6HO'MCTO,I[I/ILIeCKI/IC MaTepHuaibl JJIA CaMOCTOSTEIbHOM pa6OTBI 06yqa10m1/1xc;1 YKa3aHbl B

n.a. /-11.

6. [lepeyeHb EUATHBIX M AICKTPOHHBIX YICOHBIX U3TaHUI
[lepeueHb meYaTHBIX U SJEKTPOHHBIX YUEOHBIX U3/IaHUH TIpUBeieH B Tabmuile 8.
Tabmuna 8— [lepedeHb NMeYaTHBIX U MJICKTPOHHBIX YUCOHBIX M3IaHHMA

Kommaectso OK3CMILULIPOB B

Uélll_ﬂd)p/ bubnuorpaduueckas ccpiika Oubmoreke
azmpec
(KpoMe JIeKTPOHHBIX IK3EMILISIPOB)

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.: TOY BIIO "CII6I'YAIT",

2014. - 37 c.
621.317 Manaxarnos P.H., Kpvicun J[.1O. Iludposoit 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. IlepeueHb 3IEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHHUKAIIMOHHOHU ceTn « HTepHeT»
Ilepeuens DIIEKTPOHHBIX 00pa3oBaTeIbHbIX pecypcoB UH(pOPMaLMOHHO-
TEJIEKOMMYHUKAMOHHON ceTu «/HTepHeT», HEOOXOAUMBIX MJIi OCBOCHHUS JUCLUIUIMHBI
npuBe/ieH B Tabsmie 9.

Tabmuma 9 — IlepedeHp DJIIGKTPOHHBIX O0pPa30BaTENBHBIX PECYPCOB HH(POPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn «HTepHeT»
URL aapec HaumenoBanue

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

8. Ilepeuenp HHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHUS, HCHOIB3YEeMOTO MpPU OCYIIECTBICHUU
00pa30BaTENLHOTO MpOoIiecca M0 JUCIUIIIHHE.
[Tepeuenp UCTONIB3yEMOTr0 IPOrPaMMHOTO oOecTieueHHs mpeacTabieH B Tabuuie 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHIS

Ne i/t HanmenoBanue

He npenycmotpeno

8.2. IlepeucHb MH()OPMAITMOHHO-CITPABOYHBIX CUCTEM,HCIT0JIb3yEeMBIX pu
OCYIIIECTBIIEHUU 00pa30BaTeIHLHOrO Mpoliecca Mo AUCIUILITNHE

[lepeuens WCTHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IMPEICTABICH B
Tabmmite 11.

Tabmauna 11— Ilepeuens MHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

No /1t HaunmenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYeCKas 6a3a
CoctaB MaTepuHaTbHO-TEXHUYECKONW 0a3bpl, HEOOXOAMMOW ISl  OCYIIECTBIICHUS
00pa3oBaTenbHOTO MpoIiecca Mo TUCIUIUIMHE, TIPECTaBiIeH B Tabnuiel 2.

Tabmuma 12 — CocTaB MaTepHaIbHO-TEXHIUYECKOH 0a3hl

Ne HanmeHnoBaHMe cOCTaBHON 4acTH Howmep aynutopun
/1 MaTepUaIbHO-TEXHHUUECKOH 0a3bl (TIpu HEOOXOMMOCTH )

JIeximoHHas ayIUTOPUS

MynsTuMeanitHAs TEKIMOHHAS ayAUTOPUS

3 | Cnenmanu3upoBaHHas 1abopaTopust

10. Omnenounble cpeaCcTBa AJIs MPOBEICHHS IPOMEXKYTOUHOM aTTeCTaIlH
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10.1. CocTaB OLICHOYHBIX CPEACTBAJS 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

DK3aMeH Cnucok BOMPOCOB K IK3aMEHY;
DK3aMeHAaI[MOHHEIC OUJICTHI,
3amaun;

TecTrl.

3auer Cnucok BOMpOCOB;
TecTtsr;
3amaun.

10.2. B kauecTBe KpUTEpPHUEB OICHKH YPOBHS C(HOPMHPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIIMI O0OY4YaloUIMMHCS MPUMEHSETCS S5-0ajuibHasi MIKajla OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIHIA, KOTopas puBecHa B Tabumie 14. B TeueHne cemMecTpa MOXKET HCIOIb30BaThCS
100-0annpHast ~ mKajma ~ MOXYJBHO-PEUTHHTOBOM  CHCTEMBl ~ YHHUBEPCUTETa,  IpaBHUIA
UCIIOJI30BaHUSI KOTOPOM, YCTAHOBJICHBI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATUBHBIM aKTOM
'YAIL
Tabnuna 14 —Kpurepuu onieHKH ypoBHS c(hOPMUPOBAHHOCTH KOMIIETCHITHI

Or11eHKa KOMITETEHIUI

Xapakrepucrvka chOpMUPOBAHHBIX KOMIIETEHIIUN
5-0ayuipHad mIKama paKTep (bopvmp

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBII
MaTepuar,

— YBEPEHHO, JIOTUYHO, MOCJIEI0BATEILHO U TPAMOTHO €0 U3JIaraeT;

— OMUPAsICh HAa 3HAHMS OCHOBHOW W JIOMIOJIHUTEIBHOW JIUTEPaTYpHI,
TECHO NPUBS3bIBAET YCBOCHHBIE HAYUHBIEC TTOJIOKEHUS C MIPAKTUUECKON
JIeATEIbHOCTBIO HAIIPaBJICHNUS,

— yMeso 000CHOBBIBAET U apTyMEHTUPYET BBIJBUTAEMBIE UM HJICH,

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— cBOOOJIHO BJIaJICET CUCTEMOM ClielnaIn3uPOBAHHBIX TOHSITUH.

«OTIIMYHO»
(GaduTCHO»

— o0yyarouiicss TBEPI0 YCBOMI MPOTPaMMHBIN MaTepuai, TPaMOTHO U
[0 CYIIECTBY W3JIaraeT €ro, ONupasch Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI;

— HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEI;

— YBSI3bIBAa€T YCBOCHHBIE 3HAaHUS C MPAKTHUECKON AESITeIThbHOCTHIO
HaTPABIICHUS;

— apTryMEHTUPYET HAYIHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BJIAJICET CUCTEMOM CIeNUaIN3uPOBAHHBIX TOHSITUH.

(XOPOLIO»
(Ga4uTCHO»

— o0yyaromuiicss yCBOMJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepua,
[0 CYIIECTBY M3JIaraeT €ro, ONMpasch HAa 3HAHUSA TOJBKO OCHOBHOM
JIUTEPaTypHl,

— JIONyCKaeT HeCYIIECTBEHHbIE OINOKU U HETOYHOCTH;

— UCIIBITBIBAECT 3aTPYAHEHUS B NPAKTUYECKOM IPUMEHEHUW 3HAHWUU
HaIlpaBJICHUS;

— cnabo apryMeHTUpYeT Hay4dHbIE MOJIOKEHHUS;

— 3aTpyaHsieTcs B (OpMYIHMPOBAHUN BBIBOJOB M 0000IICHUI;

— YaCTHYHO BJIAJECET CUCTEMON CIIENMAIN3UPOBAHHBIX OHSATHUH.

«YOOBJICTBOPUTCIIEHO»
(Ga4uTCHO»

— oOyyaromuiicss He YCBOWJI 3HAYUTENbHOM 4YacTh MpPOrpaMMHOIO

MaTepuana;

«HEYJIOBJIETBOPUTEIBHO» | — IONYCKAeT  CYIIECTBEHHblE  OIIMOKM M HETOYHOCTH NP
«HE 3aU4TCHO» paccMOTpeHHH pobsieM B KOHKPETHOM HallpaBlIeHUH;

— MCIIBITBIBAET TPYIHOCTH B IPAKTUUECKOM IIPUMEHEHNHN 3HAHUM;

— HE MOKET apr'yMEHTHPOBATh HAYYHbIE IOJIOKECHMUSI,;
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Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— He (hOpMYIHPYET BBIBOAOB U 000OIICHHIA.

10.3. TunoBble KOHTPOJIbHBIC 33aHUS WK HHBIE MAaTEPUAIIBI.
Bormpocs! (3agaun) nmst s5Kx3ameHa npeicTaBiieHbl B Tadnuie 15.

Tab6muia 15 — Borpocs! (3agaun) 115 2K3aMeHa

Ne [Tepedyens BonmpocoB (3a1a4) 11 IK3aMeHa Kon

/o p p Aat) A WHIUKAaTOpa
Muxkpomnponeccopubie  kommuiektel ~ BUC/CBUC.  Ctpykrypa u | YK-1.V.1
(G YHKIIMOHUPOBAHKHE MUKPOIIPOIIECCOPHOM crcTeMbl. MukpokonTposuiepsl. | YK-1.V.3
VYnpaiieHue MOIyIsIMU NaMSATH U BHEIIHUMU yCTporcTBaMu. CUTHAJIBI VYK-1.B.2
ynpaBieHus. PexxuMbl oOMeHa JaHHBIMU. VK-2.3.1
Mukponporeccop Intel 8085A. Crpykrypa mukpompoueccopa. biok | YK-2.V.1
peructpoB. Ctek. DYHKIIMU BBIBOJIOB U CUTHAJIOB. VK-2.V.3
CHHXPOHM3ALMS U HOCNIEN0BATeNLHOCTD AeiicTBHi Mukpornponeccopa Intel | YK-2.B.2
8085 A. Komanaubsle 1 MalllMHHbBIE IIUKIIBI. VK-2.B.3
Cucrema npepbiBaHuil MuKpornpoueccopa Intel 8085 A. Cxema Bxmoueny [1K-2.3.1
IPOrpaMMHPYEMOT0  KOHTpOJUIepa mpepbiBaHuMii B Mukpomponeccoprd [IK-2.Y.1
cucreme. Kacka/iHoe BKIIOUEHHE KOHTPOJIEPOB MPEPhIBAHHIA. IIK-2.B.1
CxeMbl MOJKITIOYCHHUS MOIYJICH MaMsITH ¥ BHEIIHUX YCTPOMCTB K ITUHAM gﬁ-ggll

MHKpOHpOHGCCOpHOﬁ cHCTeMBI. AOCONIOTHAS U HeaOCOJIIOTHAS ajijpecaluu
IIaMsITH.

Peanuzanus 6e3yclOBHOTO M YCIOBHOTO NMPOIPaMMHBIX BBOJA M BBIBOJA
JAHHBIX B MUKPOIIPOLIECCOPHOM CUCTEME.

ITporpammupyemsbiii koHTposutep npepbiBaHuil Intel8259A. Crpykrypa u
MpOrpaMMUpPOBaHUE  KOHTposuiepa.  DYHKIMOHAIbHOE  Ha3HAuYEHHE
BBIBOJIOB M CUTHAJIOB KOHTPOJLIEPA.

Kontpomnep mpsimoro nocrtyma k namsatu Intel 8237A. dyHkimoHanpHOE
Ha3Ha4ueHHE BBIBOJIOB M CUTHAJIOB KoHTpoiuiepa. CTpykTypa H
(yHKIIMOHATBFHOE Ha3HAUCHHE. YBEJIMYEHHUE YHCIAa KaHAJIOB MIPSIMOTO
JIOCTYTIA K MaMSITH.

BximroueHne  KOHTposuiepa — NOpsSMOro  JOCTynna K HamsITH B
MHUKPOIPOLIECCOPHYIO CUCTEMY JJIs1 OOMEHa JaHHBIMH ¢ MOJTYJISIMHU MaMATH
Y BHEIIHUMH YCTPOMCTBAMH.

Cospemennsie BUC/CBUC ¢ mnepenporpaMMHUpyeMBIMH CTPYKTypaMu
(FPGA, CPLD, SoC). Knaccuduxamus. IlpeumyiiectBa U HEIOCTaTKH.
IlepcrieKTHBBI pa3BUTHS.

OCHOBHBIE TEXHUYECKHE XapaKTePHCTHKH MHKpocxeM cemerictBa Cyclone
II pupmer Altera.

bnoku maccuBoB noruueckux ycrpoicte (LAB — logic array blocks)
mukpocxem cemeiictea Cyclone II ¢upmbr Altera. Coemunenue LAB.
CuUrHaJIbl YIPABJICHUS.

Jlorndeckue smeMeHThl MUKpocxeM cemeiictBa Cyclone II ¢pupmer Altera.
CursaJibl ynpasJjeHUsI.

HomuHaneHbIlT peXuM pabOTHl JIOTHYECKOTO JJIEMEHTAa MHUKPOCXEMBI
cemeiictBa Cyclone 11 ¢pupmsr Altera.

Jlunamuueckuid pexxuM paboThl JIOTHYECKOTO 3JEMEHTa MHKPOCXEMbI

13




cemetictBa Cyclone 1T pupmer Altera.

Crnoxnble mporpammupyembie Jsoruueckue cxemsl CPLD (Complex
Programmable Logic Device).

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

[Tporpammupyembie MUKporporieccopsl (Software cores).

Bormpocsr (3amaun) nis 3avera / qudd. 3auera npeacTaBieHsl B Taduie 16.

Ta6ymma 16 — Boripocs! (3amaun) mis 3aueta / audd. 3adera

Kon
Ne n/mt [lepeuens BompocoB (3agau) it 3ayera / audd. 3agera ——

[Tepedyens BonpocoB (3a1a4) 11 3aueTa / nuddhepeHIInpOBaHHOTO YK-1.¥.1
3ayeTa YK-1.V.3
Mukpokontposuiep  Microchip  PIC18F4520. Apxutektypa wu | YK-1.B.2
(byHKIMOHATBLHBIE BO3MOXKHOCTH MHKpokoHTposuiepa. | YK-2.3.1
WNHTterpupoBaHHbIe 2IEKTPOHHBIE MOy, CUCTEMA KOMaH/. VK-2.¥.1
Opranuzanus namsata MUKpokoHTposuiepa PIC18F4520. VK-2.V.3
Opranuzanus creka. PerucTpsl crenuaibHOro Ha3HAUYCHMSL. VK-2.B.2
PeructpoBsie ¢aiinbl. KoManabpl MUKPOKOHTpOIUIEpA I paboThI ¢ VK-2.B.3
MaMAThIO U CO CTEKOM. [IK-2.3.1
Komanausriii ki mukpokouTposuiepa PIC18F4520. IK-2.Y.1
Apu(pMeTHIECKO-IIOTUYECKOE YCTPOICTBO. MaTpuunbiii ymaoxurens. | [IK-2.B.1
Apudmerndeckre KOMaHIbl MUKPOKOHTPOJLIEPA. IK-5.V.1

IIK-5.B.1

Cucrema npepsiBanuii MukpokontpoJiepa PIC18F4520.

HOpTLI I_II/I(I)]I)OBOI‘O BBOJa-BbIBOIA. KOMaHI[H MUKPOKOHTPOJUICpA AJId
pa6OTBI C JMHUAMHU I_II/I(I)pOBOFO BBOJa-BbIBOJA.

WHTerpupoBaHHbIl 3JEKTPOHHBIM Monynab Taiimepa 0. OGpaboTka
IIPEPBIBAHMI.

VHTErpupoBaHHbI JIEKTPOHHBIA MOJYyJdb TIE€HEpAaTOpa CHUTHajga ¢
HIUPOTHO-UMIYIBCHONW MOYJISIIUEH.

NHTerpupoBaHHbIN 3JIEKTPOHHBIA MOAYIIb IIOCIEA0BATEIILHON
cuHXpoHHOU cBs3u MSSP. Peanuzanus unrepdetica
nocnenoBarenbHoi cBsa3u SPI (Serial Peripheral Interface).
O6paboTka npepbIBaHUM.

HHTerpupoBaHHbIN 3JIEKTPOHHBIA MOAYIb IIOCIEA0BATEIIBHON
cuHXpoHHOU cBs3u MSSP. Peanuzanus untepdetica
I0CTIEI0BATENbHOI cBsi3u 1°C (Inter-Integrated Circuit). OopaboTka
IIPEPBIBAHMIA.

NHTerpupoBaHHbIN 3JIEKTPOHHBIA MOAYIIb IIOCIEA0BATEIILHON
CUHXPOHHOI acuHXxpoHHOM nepenaun faHHbIX EUSART. OGpaboTka
npepbiBaHuil. Peannzanus narepdericoB mociaenoBaTeabHON CBI3U
RS232, RS485 n RS422.

DIEKTPUYECKH CTUPAEMOE MPOrPAMMHUPYEMOE MOCTOSIHHOE
3anomuHaromee ycrpoiictBo EEPROM mMukpokoHTpoIuiepa
PIC18F4520. Opranuzanus onepanuii 3aMcy U YT€HUsI TaHHbIX.
O6paboTka npeprIBaHUI.

WHTerpupoBaHHbIl  3NIEKTPOHHBI MOy  aHAJIOro-IHU(POBOTO
npeoOpazoBarenss. O6paboTka npepbrIBaHUA.
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IlepeyeHp TeM [UIi KypCOBOTO IPOEKTUPOBAHUS/BBINOIHEHHUS KypCOBOH pabOTHI
MpeACTaBICHBI B TabmwmIe 17.
Tabmuua 17 — IlepeueHb TeM IJ1s1 KypCOBOTO MPOEKTUPOBAHMS/BHIIOJTHEHUSI KYPCOBOM pabOThI

Ne /i [TpuMepHBIii IepedeHb TeM Il KYpPCOBOTO MPOEKTUPOBAHUS/BBITTOIHEHHS
} KypCOBOH paboThI

Y4eOHBIM IIIAHOM HE TPEAYCMOTPEHO

Bompocer st mpoBeneHUsT TPOMEXKYTOYHOM aTTECTAllMM B BHJE TECTUPOBAHHUS
MpeACTaBICHBI B Tabnwmie 18.

Tab6ymia 18 — [IpumepHslii mepedeHb BOIPOCOB ISl TECTOB

Ne . Kon
[TprMepHBIii TepeueHb BOIPOCOB ISl TECTOB
n/a WHIUKAaTOpa
1o xako# TEXHOJOTUY BBIIIOJIHEHBI MUKPOCXEMBI, 00J1aat01ne YK-1.V.1
MaKCUMaJIbHBIM OBICTpOeHCTBHEM? VK-1.V.3
Hamnumure, kakoe 0003HaYeHNE UMEIOT MUKPOCXEMBI, BBHITIOJIHSIOLINE VYK-1.B.2
(YHKIIUHM TBOMYHBIX CYETUUKOB YK-2.3.1
J11s1 yero npegHa3Hau€H MYJIBTHILIEKCOP? YK-2.V.1
JUyist 9ero npeHasHaueH 1eEMyIbTHILIEKCOP? VK-2.V.3
3a CuéT Yero JOCTUIaeTCsl YHUBEPCAIbHOCTh MUKPOIPOLIECCOPHBIX YK-2.B.2
cucrem? YK-2.B.3
[lepeuncnure 3a1aun, perraeMble MUKPOIIPOLIECCOPHON CUCTEMOM B 1K-2.3.1
COCTaBe MPUOOPHOTO KOMITIEKCA HK-2.Y.1
[lepeuncante OCHOBHbIE TPOIPAMMHO-10CTYIIHbIE Y3JIbI 1K-2.B.1
MHKpOHIponeccopa HK-5.Y.1
[IK-5.B.1

Hepe‘{I/ICHI/ITC OCHOBHBIC CTPYKTYPBI OpraHn3aliu CTCKa

[lepeuncante JOCTOMHCTBA si3bIKa acceMOIep

[lepeuncanre HETOCTATKY sI3bIKA acceMOuIep

HpI/IBe,I[I/ITC OCHOBHBIC OTJIMYUA OTJIAAYMKA OT IIpOorpamMmaropa

HpI/IBCI[I/ITe OCHOBHBIC OTJIMYKA OTJIaAYUKa OT OMYJIATOPA

IIpuBenure nocronncrea O3Y cTaTUYECKOro TUIIA

[Tpusenute HenocTatku O3Y cTaTMyecKOro TUmna

[IpuBenure nocronncrea O3Y qUHAMHUYECKOIO THIA

[IpuBenure Hegoctatku O3Y TMHAMHUYECKOTO THUIIA

IIpuBennTe NOCTOMHCTBA CETHETOAIEKTPUYECKON ITAMSITH

HpI/IBe,I[I/ITC HCOOCTAaTKHU CGFH@TOBJ’ICKTpH‘IGCKOI’I ImaMATH

J1y1s1 uero npuMeHsieTCsi MacIITaduPOBAaHUE CUTHAJIOB?

Ilepeuncaure nocronncra RISC no cpaBuenuto ¢ CISC

[lepeueHp TeM KOHTPOJBHBIX PabOT MO NUCHUUIUIMHE OOydYaroluXcsl 3a04HON (OPMBI
oOydeHus1, IpeCcTaBIeHbI B Tabmuie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeno

10.4. Meroauueckue  Marepuaibl,  ONpPEACIAIONIME  HPOLEIyphl  OLIEHUBAHHSA
MHAMKATOPOB, XapaKTEpU3YIOUIUX dTanbl (OPMUPOBAHUS KOMIETEHLUH, COJIEp)Karcs B
JOKAJIbHBIX HOpMaTuBHBIX akTax [YAIIl, pernameHTUpyOIUX NOPSAOK M MPOLEAYPY
IPOBE/ICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MIPOMEKYTOUHON aTTecTaluy 00y4aroIuXxcs
I'VAIL
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11. Meroauyeckue yKa3aHus A1 00y4JaOMUXCs 110 OCBOCHUIO JUCITUTUTHHBI

11.1. Meroauyeckue yKazaHus s OOydYalOIIMXCS 110 OCBOCHUIO JIEKIIMOHHOTO
MaTepuaia

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOIO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKOe W SICHOE HW3JIOKEHHE ydeOHOoro marepuana. HasHadeHune COBpEMEHHOH JIeKIUU B
paMKax JIUCLMIIJIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(OPMALMIO 110 TEME, a B OCBOCHUHU
dyHaaMeHTanbHBIX TpPOOJIEeM JUCHMIUIMHBI, METOJOB HAyYyHOrO IIO3HAHMS, HOBEWUIIMX
JOCTYDKEHUI Hay4yHOH Mblciu. B yueOHOM mporecce JEeKIUs BBINOJHAET METOJ0JI0IMUYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIUH. JIEKIMs pacKpbIBaeT MOHATUHHBIN anmapar
KOHKPETHOW o0siacTH 3HaHus, €€ mpoOieMbl, JaeT LEJbHOE MPEACTaBICHUE O AUCLUILIMHE,
MIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUIIIIMHAMH.

[Inanupyemsble pe3yabTaThbl IPU OCBOEHUH 00yYaroIKUMUCS JIGKIIMOHHOTO MaTepuaa;

— TIOJyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSA3aHHbIX 3HAaHUH, YpPOBEHb
KOTOPBIX ONPEIEIISIETCS LEIEBOW YCTAaHOBKOM K KaX/10M KOHKPETHOU TEME;

— TIOJIyY€HHE OIbITa TBOPUECKOI pabOThl COBMECTHO € IPENOJaBaTEIeM;

— pa3BuTHEe NIPOPECCHOHATBHO-IENOBBIX  KauyecTB, JIIOOBM K TNpeAMETy H
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBIIITICHHUS.

— TOsBJIIEHHE HEOOXOIMMOT0 HHTEpeca, HE0OXO0AUMOTO Il CAMOCTOSITEIbHON PaboTHI,

— TOJy4YyeHUE 3HAaHUNW O COBPEMEHHOM YPOBHE pa3BUTHS HAyKM M TEXHUKH U O
IIPOTHO3€ UX Pa3BUTHsI HA OJIMKaiIlne Tobl;

— HayuyuTbCs METOJUYECKH oOpabaTbiBaTh MaTepuas (BbIACIATH TJIaBHBIE MBICIU U
MIOJIOKEHUS, MPUXOAUTh K KOHKPETHBIM BbIBOJAM, MOBTOPSATh HUX B  pa3jIMuYHBIX
dbopMynupoBKax);

— TOJy4YeHHE TOYHOIO NOHMMaHHUS BCEX HEOOXOAUMBIX TEPMUHOB U TOHSATHUH.

JIekuMOHHBI MaTepualn MOXET CONPOBOXKIATbCA JEMOHCTpauued CIaioB H
UCMOJIb30BAaHUEM DPA3/aTOYHOI0 MaTepuala IpH MPOBEIEHUH KOPOTKHX JTUCKYCCHH 00
O0COOEHHOCTSX MPUMEHEHMSI OTAETBHBIX TEMATUK 10 AUCLUIIINHE.

CrpyKTypa nNpefocTaBieHusl JEKINOHHOIO MaTeprania:

— - BBOJHA$ 4acTh — [10Ka3bIBAET MEPEUEHb pACCMAaTPUBAEMBIX B JIEKI[UU BOIIPOCOB, UX
aKTyaJIbHOCTb JUIsl IPAKTUKH MTPUOOPOCTPOEHHUS, CBS3b JIEKIIMOHHOTO MaTepHana C
IPEIBIAYIINM U TIOCIENYIOUIMM MaTepralaMu; AaeTcs IEPeUeHb OCHOBHOM U
JIOTIOTHUTEIbHON JIUTEPATYpPhI IO TEME, BKIIIOYas pyKOBOSAIINE JOKYMEHTHI;

— - OCHOBHAsl 4aCTh — IIOCJIEA0BATENBHO NIOKA3bIBAIOTCSI BBIHOCUMBIE BOIIPOCHI, PACKPBIBAKOTCS
TEOpEeTUYECKHE MOJ0KEHHUS; TOKA3bIBAIOTCSI OCHOBHBIE pacyeTHbIE (POPMYJIbI;

— - UTOTOBas 4acCTh — MOABOJISATCS UTOTH 3aHATHS, aKTYaIU3UPYIOTCS HarboJiee BaXHbIE
BOIPOCHI; OMpEIeNaeTcsl TeMaThKa OyIyIIuX NPaKTUYECKUX 3aHATHI 10 TeMe; qaércs
3a/laHue Ha CaMOCTOSITENBHYIO [TOATOTOBKY; IPOM3BOJSATCS OTBETHI Ha BOIPOCHI.

11.2. Metoauueckue ykazaHUs Uisi OOydaroluXcs MO Y4YacTHIO B CEMHHAapax (eciu
npeoyCMOmMpPeHo Y4eOHbIM NAAHOM NO OAHHOU OUCYUNIUHE)

11.3. Meroaudueckue ykazaHus sl OOyYaroIIUXCS 10 MPOXOXKICHHIO MPAKTHIECKUX
3aHITHH (eciu npedycCMompeno yueOHbIM NIAHOM N0 OAHHOU OUCYUNTUHE)

[IpakTrueckoe 3aHITHE SIBISETCS OJHOM M3 OCHOBHBIX (DOPM OpraHu3zanuu y4eOHOTO
mpoliecca, 3aKII0Yaronasicsl B BHIOJTHEHUN 00YyJaIOIIUMUCS MO PYKOBOJICTBOM MPEToAaBaTens
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEJIbl0 YCBOEHUS HAYYHO-TEOPETHYECKHMX OCHOB YyueOHOM
JTUCITUTLIMHBL, TPHOOPETEHUS] YMEHUN U HABBIKOB, OTIBITa TBOPUYECKOH JEITEITHLHOCTH.

Lenbio mpakTUYECKOTO 3aHIATHS sl 00Yy4arOIIerocs SBJSETCS MPUBUTUE 00YUaArOIIMMCS
YMEHHH U HaBBIKOB MMPAKTUYECKOU IEATENBHOCTH 110 U3YyYaEMOW TUCLUIIIIMHE.
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[Tnanupyemble pe3yabTaThl P OCBOSHUH 00yUYaIOMIUMCS IPAKTUIECKUX 3aHITH:

— 3aKpervieHue, yriryOyleHue, pacIIMpeHHe W JeTaau3alus 3HAHUM TpH PEUICHUH
KOHKPETHBIX 3a]1a4;

— pa3BHTHE [O3HABATEIbHBIX CHOCOOHOCTEH, CaMOCTOATEIFHOCTH  MBIIIJICHUS,
TBOPYECKON aKTUBHOCTH;

— OBJIAJCHHE HOBBIMH METOJAaMH M METOJUKAMH H3y4YECHUS KOHKPETHOW y4ueOHOM
JYCLIUIIJIMHEIL

— BBIPa0OTKa CIIOCOOHOCTH JIOTHYECKOTO OCMBICICHUSI MONYYCHHBIX 3HAHUH IS
BBITIOJTHEH U 3a/[aHNUH;

— olecrneueHne palMOHAIBHOIO COYETaHHMSA KOJUIEKTMBHOM M MHIMBHIYaIbHOH (GopMm
00y4eHusl.

TpeOGoBaHusl K TPOBEICHUIO TPAKTUYCCKUX 3aHIATUM

[TpakTHyeckue 3aHATUS HAIIPaBJICHbI Ha (OPMUPOBAHUE Y CTYJACHTOB MPOGECCHOHATBHBIX
U TPAKTUYECKUX YMCHHM, HEOOXOIUMBIX JUIS M3Y4YCHHS IMMOCICIYIOINUX YYCOHBIX AMCIHUILINH:
BBIMIOJHATh ~ OMNpEJENIeHHbIe  JCWCTBUS, ONepaluHd, HEOOXOAMMbIE B  MOCIEAYIOUICH
po(heCCHOHANLHOM JIeATENBHOCTH (B TIporiecce y4eOHOM M TIPOU3BOJICTBEHHOW IPAKTUKH,
HAIMCaHMs BBIMYCKHON KBalu(UKaMOHHOW paboTel). Hapsay ¢ gopmupoBanueM ymeHHH U
HABBIKOB B MPOIIECCE MPAKTUICCKUX 3aHATHH 0000IIAI0TCS, CHCTEMATU3HPYIOTCS, YIITYOIISIOTCS
U KOHKPETH3UPYIOTCS TEOpPETHYECKHE 3HaHUS, BbIpabaThIBaeTCs CIOCOOHOCTh M TOTOBHOCTH
UCIIOJIb30BaTh TEOPETUYCCKHUE 3HAHUS Ha TPAKTHUKE, PA3BUBAIOTCS WHTEIUICKTyaIbHbIC YMCHHUS.
[Tpu BBIOOpE conepskaHusi U 00beMa MPAKTUYECKUX 3aHATUH ClIeyeT UCXOAUTh U3 CIOXHOCTH
yueOHOro MaTtepuaia JUisi YCBOCHHS, M3 BHYTPUIPEIMETHBIX W MEKIIPEIAMETHBIX CBSI3CH, W3
3HAYUMOCTU H3YYaeMbIX TEOPETUUYECKUX IOJOKEHUN i MpeACTOosield NnpodeccuoHaNbHON
JESTEIIbHOCTH, U3 TOTO, KAKOE MECTO 3aHMMAaeT KOHKPETHAs pabota B mporecce GopMUpoOBaHUS
[[EJIOCTHOTO MPEICTABICHHS O COJIEp>KaHUU Y4eOHOM TUCIIUTUIHHEIL.

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

B xone BeimonHeHus 51a0OpaTOpHBIX pPadOT oOydaromuics MAOKEH YIIIyOUTbh H
3aKpENUTh 3HAHUS, NPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOM METOIMKONM M TEXHHUKON
HKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIMOHHON XapaKTEPUCTUKOW 00ydarolerocs.
Beinonnenue 1abopaTopHbIX paboOT COCTOMT M3 SKCIEPUMEHTAbHO-PAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTe U KOHTPOJIBHBIX MEPOIIPUATHI.

BeinonHenue 51ab0paTopHBIX PabOT 0Oy4yaromMMCs SBJISIETCS HEOTHEMJIEMOH 4YacThiO
U3YYEHUS JUCLUIUIMHBL, ONIpENesiseMOol Yy4eOHbIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
00ecreynBaroIUM pelIeHUe CIeIyIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TnpuoOpeTeHHe HaBBIKOB MCCIEAOBAHUSA IMPOLECCOB, SBIEHUH U OOBEKTOB,
M3Yy4aeMbIX B paMKax JJaHHOM JUCIUIINHBI,

— 3aKpeIUICHHE, PA3BUTHE M JEeTaln3alMs TEOPETUYECKUX 3HAHWN, IOJyYEHHBIX Ha
JEKLUSAX;

— TOJy4YyeHHe HOBOM MH(OpMAaLMK 110 U3y4aeMON AUCIUILIUHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSITEIbHOM  paboThl ¢ J1a0OpaTOpHBIM
000pyI0BaHUEM U IPUOOPAMH.

3aganue u TpeOoBaHMS K IPOBEICHUIO JIAOOPATOPHBIX paboT
JlabopatopHble 3aHATUSI HAIIPABJIEHBI HA (POPMHUPOBAHUE Y CTYIEHTOB MPOGECCHOHATBHBIX
U MPaKTHYECKUX YMEHHM, HEOOXOTUMBIX AJIS M3YUEHHUsS IMOCIEAYIOIMIHUX Y4eOHBIX AMCUUIUINH:
BBIMIOJHATh ~ OMNpEJENIeHHble  JCWCTBUS, OIepalud, HeoOXOAuMble B  MOCIEAYIOLIEeH
npodeCCHOHATBHON JeATENIbHOCTH (B Tpolecce y4eOHOH M TMPOU3BOJCTBEHHOW MPAKTUKH,
HaIMCaHMs BBITYCKHON KBadM(pUKAIMOHHONW paboThl). Hapsiny ¢ dopmupoBanmeM yMeHuWil u
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HABBIKOB B IpoIlecce Ta00PaTOPHBIX 3aHATUH 0000IIAIOTCS, CUCTEMATU3UPYIOTCS, YTIyOIsSIOTCS
U KOHKPETH3UPYIOTCS TEOPETUYECKHE 3HaHUs, BbIPA0ATHIBAETCS CHOCOOHOCTh M TOTOBHOCTh
MCIIOJIb30BaTh TEOPETUYECKHUE 3HAHUS Ha IPAKTHUKE, PA3BUBAIOTCS MHTEIIEKTYaJIbHbIE YMEHHUS.
[Tpu BEIOOpE conepkaHus U 00beMa JIAOOPATOPHBIX 3aHATUH CIENyeT UCXOIUTh U3 CIOKHOCTH
yu4eOHOro MaTepuaina JUisl YCBOCHHS, U3 BHYTPUIPEIMETHBIX U MEKIIPEAMETHBIX CBS3EH, U3
3HAYMMOCTH H3YyYaeMbIX TEOPETHUYECKUX IOJIOKEHUNM Ul IMpelcTosleld npodeccuoHaIbHON
JeSITeIbHOCTH, U3 TOT0, KAKOE MECTO 3aHMMAeT KOHKpeTHast paboTa B mpouecce (OpMHPOBAHUS
LIEJIOCTHOT'O MIPEACTABICHUS O COJIEPKaHUH y4eOHOM JUCLUIUINHBL.

Marepwua, BHIHOCUMBIN Ha J1a00paTOpHbIE 3aHATHS TOJDKEH:

- coJepXkaTb COBPEMEHHBbIE JOCTHKEHMS HAyKd M TEXHUKH B 00JacTH HU3ydyaeMoi
JTVCLIUTUIMHEI,

- OBITh MAaKCHUMaJbHO MPHUOIMKEH K PpealbHOM Ipo(decCHOHATBLHON JAEATeNIbHOCTH
BBIITYCKHHKA,;

- ONUpaTbCsi HAa 3HAHUS W YMEHHUA YyxKe C(HOPMUPOBAHHbIE Yy CTYICHTOB Ha
IPEIUIECTBYIOIUX 3aHATUAX 10 JAaHHOW WM OOecreunBarolledl JUCHMIUIMHE, HNOAIEpKUBATH
CBSI3b TEOPETUYECKOT0 U IPAKTUYECKOIO O0YUEHUS;

- CTUMYJIMPOBATh UHTEPEC K U3YUYEHHUIO TUCIUILINHBL,

- ONUPAThCs HA OPraHU30BAaHHYIO CAMOCTOSITENIbHYIO PabOTy CTYJCHTOB.

[Ipy moaroroBke K JAa0OPAaTOPHBIM paboTaM OO0YyYarOIMMCS HEOOXOIUMO H3Y4YHTh
OCHOBHYIO JIUTEpaTypy, O3HAKOMHUTBCS C JONOJIHMUTENbHOM jureparypoil. Ilpu sTomM ydecThb
pEKOMEHIANU TIpernoAaBarens U TpeOoBaHHA ydeOHOH mporpammbl. B Xone MOATOTOBKH K
1a00paTOpHBIM paboTaM HEOOXOAMMO OCBOMTb OCHOBHBIC IOHATHUS W METOJUKU pacyera
MOKa3aTesel, OTBETUTh HA KOHTPOJIbHBIE BOIIPOCHI.

Crpykrypa ¥ (popMa oTyeTa 0 1a00paTOpPHON padoTe

Otuer o mnabopaTopHOW paboTe [ODKEH BKIOYATh B ceOs: TUTYJIbHBIA JIHCT,
(GOpMYITUPOBKY 3aJaHUsl, TEOPETHUYECKHE TIOJIOKEHUS, HCIOJIb3yeMble TIPH BBINOTHECHUN
nabopaTopHOi pabOThI, OMHCAHKUE MPOIECCa BBHIMOIHEHUS JTa00paTOPHOM pabOThI, MOTyYCHHBIE
pGSYJ'IBTaTBI 1 BBIBOJBI.

TpeboBanust k 0ohopMIEHUIO OTYETA O JJAOOpaTOpHOU paboTe

ITo xaxxaoit naboparopHOi paboTe BBIMOJIHAETCS OTIENbHBIM OTueT. TUTYIBHBIA JHCT
oopmisieTcs B COOTBETCTBUM C IabioHOM (00pa3inoM) mnpuBeAeHHbIM Ha caiite ['YAII
(www.guap.ru) B pasaene «CeKTop HOPMATHBHOM TOKyMeHTalun». TeKcToBble U rpaduueckue
Marepuaibl ohopMIsItoTes B cooTBeTcTBUM C AciicTByronumMu ['OCTamu u TtpebGoBaHUsIMH,
npuBeneHHbIMA Ha caiite T['YAIT (www.guap.ru) B pasgene «CeKTOp HOPMAaTHBHON
JOKYMEHTALUN.

11.5. Metoauyeckne yKa3zaHusl JUIsi OOYYalOMIUXCS IO TMPOXOXKIACHUIO KypCOBOTO
POEKTHUPOBAHUS/BBINOIHEHUS] KYpCOBOW palOThI (eciu npedycmMompeno yu4eOnviM HAAHOM NO
O0aHHOU OucyuniuHe)

11.6. Mertoauueckue ykazaHus UIsl OOYYAIOMIMXCS MO MPOXO0XKICHHIO CAMOCTOSITEITHHOM
paboThI

B xone BBIMOSHEHUSI CaMOCTOSITEIFHOM PabOThI, 00YJarONTUICs BBITIOIHSAET paboOTy 1O
3aJJaHUI0 ¥ TIPU METOJUUYECKOM PYKOBOJCTBE IPENojaBareis, HO 0e3 ero HenocpeacTBEHHOrO
y4acTusl.

Jns oOyyaromuxcst 1mo 3aoyHoi (opme O00ydeHHs, caMOCTOsITeNbHas paboTa MOXKET
BKJTFOYATh B CEOsI KOHTPOIBHYIO padoTYy.

B mnporiecce BBIMOMHEHHSI CaMOCTOSITENbHONW paboThl, y oOydaromierocss popMHpYyeTcs
1enecoo0pa3Hoe IIaHUpOBaHUE pabovyero BpeMeHHU, KOTOPOE MO3BOJSIET UM Pa3BUBATh YMEHUS
U HaBBIKM B YCBOCHHU M CHUCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHUN, OOECIIEYMBAECT BBICOKHIA
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YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOYYCHHs, IMOMOTAaeT TIOJyYUTh HABBHIKA TIOBBIIICHUS
po¢)eCCHOHAIBHOTO YPOBHSI.

MeTtogudyeckuMl ~ MaTepuajlaMH,  HAMNPaBJSIONIMMH  CaMOCTOSITENbHYIO  paboTy
00y4arOIUX CSISIBIISTFOTCSI:

—  y4eOHO-METOAMYECKHA MaTepHal MO JUCIUILINHE;

— METOJUYECKUE YKa3aHUs MO BBIMOJIHEHUIO KOHTPOJIBHBIX pa0oT (Ui 00ydYarommxcst
1o 3a049HOU (popme oOydeHwHs).

11.7. Metoauyeckue yKazaHUs I OOYYarOIIMXCS TIO IMPOXOXKIACHUIO TEKYIIETO
KOHTPOJIS YCIIEBAEMOCTH.

Texymuit KOHTPOJb YCIEBAaEMOCTH MpEeAyCMaTpUBAeT KOHTPOJIb KadecTBa 3HAHUUN
00y4Jaroumxcs, OCyIIECTBISIEMOT0 B TEUEHHE CEMECTpa C IIEJIbI0 OLICHUBAHUS XO0/1a OCBOCHUS
JUCIUTUIAHBI.

Metozpl TEKYIIEro KOHTPOJIS BRIOUPAIOTCS MPETogaBaTeIeM CaMOCTOSTEIHFHO UCXOS U3

crenuuKy JUCIUILTAHBL.

Bo3MmoxHBIE METOABI TEKYIIETO KOHTPOJI 00yUYaIOIINXCSA:

—YCTHBIM OIPOC Ha 3aHATHSIX;

—CHCTEMaTHUYeCKasi MPOBEPKA BBHIOTHEHUS WHIUBUYAJIbHBIX 3aJaHU;

—3aIuTa 0TYETOB 10 Ja00paTOPHBIM paboTam;

—TIPOBEACHUE KOHTPOJIBHBIX PaboT;

—TECTHPOBAHHUE;

—KOHTPOJIb CAMOCTOSITEIBHBIX PpadOT (B MMCHbMEHHOM MU YCTHOU (hopmax);

—KOHTPOJIb BBITIOJHEHUS! HHIWBUIyaTbHOTO 33/1aHUS HA TIPAKTUKY;

—KOHTPOJIb KypCOBOTO ITPOSKTUPOBAHMS M BBIMOJIHEHUS KYPCOBBIX PaboT;

WHBIE BUJIBI, OTIPEeIIsieMbIE MTPENOaBaATEIIEM.

B Teuenne cemectpa oOyuaromuiics ohopmisieT OTYETHBIE MAaTEPUAIIBI B COOTBETCTBUH C

YCTaHOBJICHHBIMU TPEOOBAHUSMU M METOAAMM MPOBEJCHHS TEKYIIEro KOHTPOIS, U

MIPENo/iaBaTellb OIEHUBAET MPEACTABICHHBIC MATEPUATIBI.

[Ipy mnoaBeneHWHM UWTOTOB  TEKYIIETO KOHTPOJIS  YCHEBAEMOCTH B  BEAOMOCTH

0o0ydJaronuMcs  BBICTABIISIIOTCS  aTTECTAIMOHHBIE  OLIGHKH:  «aTTECTOBaH»,  «HE

aTTectoBan». CUCTeMa M BO3MOKHBIE KPUTEPHH OLIEHKH YYUTHIBACT 3HAHMS, YMEHUS,

HaBBIKM W (WJIM) OMNBIT JACSATEIBHOCTU, XapaKTEPHU3YIONINE JTanbl (POPMUPOBAHUS

KOMIETEHIIMA JUCHUIUIMHBL. Pe3ynbTaThl TEKYIIEro KOHTPOJS JOJDKHBI YUUTHIBATHCS

IIPU IIPOMEKYTOYHOU aTTECTALUH.

11.8. MeToauyeckue yKa3zaHUs JUIsl OOyYarONIMXCS MO TPOXOXKICHHIO IMPOMEKYTOTHON
aTTeCTalUu.

[IpomexyTouHas  artectanus  OOydaloIIUXCs — MpeAycMaTpUBaeT  OIICHHBAHHE
MPOMEKYTOUYHBIX U OKOHYATEIbHBIX PE3yJbTaTOB OOy4eHHS 1Mo AuciuiuimHe. OHa BKIIOYAET B
ceost:

— D9K3aMeH — ¢opMa OIEHKM 3HAHWM, TOJYYCHHBIX OOYy4JaIOmMUMCS B TIPOIECCEe
W3YYEHUS BCEW MUCIUIUIMHBI WM €€ YaCTH, HAaBBIKOB CAMOCTOSATEIHHOU PaboThl, CHOCOOHOCTH
MPUMEHATh MX JJIs pEHIeHUs] MPAKTHUYEeCKUX 3a7ad. JK3aMeH, Kak TMpPaBWIO, MPOBOJUTCS B
NepuoJl HK3aMEHAIMOHHOM CECCHMM U 3aBEpPIIAETCS aTTECTAMOHHOM OLEHKOW «OTIUYHOY,
«XOpOILIO», «YAOBIETBOPUTEIBHOY, HEYAOBIECTBOPUTEIHHO.

— 3a4eT — 3To (opMa OLIEHKH 3HAHUH, MOTYYEHHBIX OOYYaAIOMIUMCS B XO/€ U3yUCHUS
yueOHOM TUCIUTUTMHEI B [IEJIOM WJIM IPOMEXYTOUHAas (TI0 OKOHYaHUU CEMECTpa) OlIeHKa 3HAHUHN
00ydJaronmMcs 1o OTIEIBHBIM pa3jeinaM AUCIUIUTHHBI C aTTECTAIMOHHOW OIICHKON «3a4TeHO»
WJIU «HE 3aUTEHO».

Pe3ynbTatel MpOMEXyTOYHOM aTTeCTallMM 3aHOCSTCS JeKaHaTaMH B JKypHal Yyuéra
MPOMEKYTOUYHOUM aTTecTaluy, Y4eOHYI0 KapTO4Ky W aBTOMATHU3WPOBAHHYIO HMH(OPMAIIMOHHYIO
cucremy ['YAIL
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ATTGCTaI_[I/IOHHLIe OLCHKU IIO q)aKy.HLTaTI/IBHBIM JUCIHUIININHAM BHOCATCA B 3a‘{éTHYIO
KHIDKKY, BEZIOMOCTb, YueOHyt0 kapTouky, AIC I'YAII u, 1o coriiacoBaHuio ¢ 00y4Jaromumcs, B
NPUIIOKEHUE K JIOKYMEHTY O BhICIIEM 00pa30BaHUU U O KBATU(HUKAIHH.

[Tocne mpoxokaeHus] TPOMEXKYTOYHOM aTTecTaly o0yJarouuiicss o0s3aH NpeJoCTaBUTh
B JICKAHAT 3a4ETHYIO KHUXKKY, TOJTHOCTBIO 3alI0JIHEHHYIO MTPEI0/1aBaTelIeM.

[lo  pesynapTaram  yCHEHNIHOIO  MPOXOXKJIEHUS  MPOMEKYTOUYHOM  aTTecTaluu
O6yanOH_[I/IMI/ICSI U BBbIIIOJTHCHUA yqe6H0ro I1aHa Ha COOTBCTCTBYIOUIEM KYPCC, JACKAaHAThI
TOTOBSAT MPOEKT MpHKa3a 0 NepeBojie 00yJaroIMXCs C Kypca Ha Kypc.
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Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOJTHCHUH.

IToanuce BHECHIETO
W3MCHCHHUS

CopaeprxaHue U3MEHEHUH U JOTOTHEHUI

Jarta u Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit
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