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Annoranus

Jucuumninza «[IpoexTupoBanue (G POBBIX HU3MEPUTENIbHO-BBIUNCIUTEIbHBIX
KOMILJIEKCOB» BXOJHUT B 00pa30BaTENIbHYIO MPOTPaMMy BBICHIETO OOpa30BaHHUA — MPOrPaMMy
OakanaBpuaTa 1O HarpaBjeHUIO0 MoAroToBkw/ crenuanbHocTu 12.03.01 «IIpubGopocTpoeHue»
HAPABICHHOCTH «ABHAIIMOHHBIC TPHOOPHI U WU3MEPUTEILHO-BBIYUCIUTEIHHBIE KOMILIECKCHD.
Hucnurmuna peanusyercs kadeapoid «Nel 1.

JlucuuiuinHa HaresneHa Ha (P OpMHUPOBAHKE Y BBIITYCKHHUKA CIEIYIONIMX KOMITETECHIIUHA:

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, UCXOMs U3 JEHCTBYIOIIUX MPABOBBIX HOPM, MMEIOIIUXCS
PECYPCOB U OTPaHUYCHUI»

[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
OakamaBpoB 3HAHHWI B 00JACTH TEOPUU NMPOCKTHPOBAHUS CIECHUATM3UPOBAHHBIX MHU(POBBIX U
U(PO-aHAIOTOBBIX HM3MEPUTENbHO-BBIUMCIUTEIbHBIX KOMIUIEKCOB Ha OCHOBE KOMILIEKTOB
IM(POBBIX  WHTErPajJbHBIX CXEM Pa3IMYHOTO YPOBHS MHTETpallid HM  BCTPOCHHBIX
MUKPOIIPOILIECCOPOB U MUKPO-DBM, MOAroTOBKA BHIMYCKHUKOB K PELICHUIO MPO(hecCHOHATbHBIX
HAy4YHO-UCCIIEIOBATENbCKUX  3a/ay, CBA3aHHBIX C  IPOBEJIEHUEM  AKCIIEPUMEHTAIbHBIX
UCCIIeIOBaHUM, (OPMHPOBAHUE Y CTYJIEHTOB COBPEMEHHOIO HAyYHOIO MMPOBO33pPEHMS,
pa3BUTHE TBOPUYECKOI'O E€CTECTBEHHOHAYYHOTO MBILIUICHHS, O3HAKOMJIEHHE C METO/0JIOrHel
MIPOEKTUPOBAHUS COBPEMEHHBIX EKTPOHHBIX U3MEPUTENBHBIX CPE/ICTB.

[IpenogaBanue AMCHMIUIMHBI IpeAycMaTpUBaeT cieayromue QopMbl OpraHu3aluu
y4eOHOro mpoliecca: JIEKLUH, JabopaTopHbIe padOThl, IPAKTUUYECKUE 3aHATH, CAMOCTOSITEIbHAS
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 KPYCCKUI.



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 MHKPOIPOLIECCOPHBIX

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

- (opmupoBaHUE TEOPETUYCCKUX U MPAKTUYCCKHX HABBIKOB pa3pabOTKH, OTIAIAKUH U
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

yactd, (QopmMupyeMol  y4aCTHHKaMH

00pa3oBaTeNbHBIX OTHOIICHUHM, 00pa30BaTEIbHON MPOrpaMMBbI BBICIIETO 0Opa30oBaHUs (lajee —

OI1 BO).

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

B pesynbraTe u3yueHus AUCUUIUIMHBI OOy4YarOUIUICS IOJDKEH 00JajaTh CIEAYIOUMMU
KOMIIETCHIIMSIMY WM UX 4acTAMHU. KoMIeTeHIMy U MHANKATOPbI UX JTOCTHIKEHUS IPUBEICHBI B

tabnwue 1.
Tabnuna 1 — [lepeuens KOMIETEHIINN U UHAUKATOPOB UX JTOCTHXKEHUS
Kon u
Kareropus (rpymnma) A Kon u nauMeHnoBaHue WHIUKATOPA JTOCTHKEHUS
HaUMEHOBaHHUE
KOMIIETEHIINHU KOMIIETEHIIMHU
KOMITCTCHITHT
YK-1 Cniocoben
OCYLIECTBIISITh VK-1.V.1 ymeTs npuMeHATh METOJUKH TTOUCKA,
MOMCK, KpUTHYECKUH | cOopa u 00paboTku nHGOopMauu
VHUBEDCALHLE aHaJIU3 U CUHTE3 VYK-1.V.3 ymersb onieHuBaTh HH(pOpMAIUIO HA
KOMHef P— uHpopmanuu, JIOCTOBEPHOCTh; COXPAHAThH U MepeaaBaTh JaHHBIC
MIPUMEHSATH C HCTIOIb30BaHUEM LIU(PPOBBIX CPEACTB
cucteMHbIl nmoaxon | YK-1.B.2 BiageTs HaBBIKAMH CHUCTEMHOIO
JUISL pelLeHus MOJAXO0/a JUISl pEIICHUs TOCTAaBIEHHBIX 3a/1a4
MOCTAaBJICHHBIX 3aJ1a4
VYK-2.3.1 3HaTh BUJBI PECYPCOB U OTPAHUUYEHUS
VK-2 Criocoen JUTSL peIlIeHUs TTOCTaBIECHHBIX 3a/1a4
N — VYK-2.V.1 ymeTh NpoBOANUTH aHAJIN3
3a111)aq s aMfoyF TOCTABJICHHOM 11e)1 U (POPMYIUPOBATH 3a/1a4H,
pamra KOTOpbIe HEOOXOIMMO PEIIUTh TS €€
MTOCTABJICHHOM T1eJIH
1 BHIGHpATH JOCTHKCHHS
OITHMATLHBIC VK-2.¥.3 ymeTh BbIABUTATh AIbTEPHATUBHBIC
YHuBepcanbHbIe CHOCOBBI HX BapUaHTHI JICUCTBUH C IIEJIbIO BEIOOpA
KOMIIETEHIIUH CIIICHIS, HCXO/IS H3 ONTUMAJIBHBIX CIIOCOOOB PEIICHHS 33/1a4, B TOM
EeﬁCTB I(’)U_II/IX YHUCJIE ¢ IOMOIIBIO ITU(PPOBBIX CPEACTB
. aBOBzIX HODM YK-2.B.2 BnaneTs HaBBIKaMH BbIOOpa
Haemumxcﬂ PM; ONTUMAIHFHOTO CTI0C00a pelIeHus 3a/1a4 C y4eTOM
CCVDCOB I HMMEIOIINXCS YCIOBH, peCypCcOB U OTpaHUYEHUN
Er ZEquHHﬁ VK-2.B.3 BnageTh HaBbIKaMU UCIIOJIb30BAHUS
p M (POBBIX CPEACTB IS PEIICHUS TOCTABICHHOM
3a/1a9u
[Mpodeccuonanwvubie | [IK-2 Cnoco6nocts | [1K-2.3.1 3HaTh BO3MOXHOCTH COBPEMEHHBIX
KOMITETCHIINH MIPUMEHSATH JJIEKTPOTEXHUYECKHUX U3/IETIUHI, CPEJICTB
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COBpPEMEHHbIE AIEKTPOHUKU U MUKPOIPOLIECCOPHOU TEXHUKH C
AIIEKTPOTEXHUYEC- LEJIBbI0 TPUMEHEHHS B COCTaBe MpHOOPOB U
KH€ U3JIeNHs, KOMILIIEKCOB
CpeacTBa [1K-2.VY.1 ymeTs pa3pabaTbIiBaTh CTPYKTYPHBIEC U
AIIEKTPOHUKH U IPUHLIUIIAATIBHBIE CXEMBI Y3JI0B U3MEPUTEIHHO-
MUKpPOIIPOLIECCOP- BBIYHUCIIUTENBHBIX KOMIUIEKCOB aBUALlMOHHBIX U
HOM TEXHHKH, KOCMHUYECKHX JIETaTeIbHBIX allllapaToB
BKJIFOYAst [1K-2.B.1 BnaneTs HaBBIKAMH pa3pabOTKU
POrpaMMHOE IPOrpaMMHOT0 OOecTeueHUs] U3MEPUTEIbHBIX,
obecnieueHue, B YIPABISIOUUX U KOHTPOJIUPYIOIUX CUCTEM
pa3pabaTbhIBaeMbIX ABUAIMOHHBIX U KOCMUYECKHX JIETaTEIbHbBIX
U3MEPUTENBHBIX U anmnaparoB
YIPaBISIOLUINX
CUCTEMAX, CUCTEMAaxX
KOHTPOJIS
1apaMeTpoB
[TK-5 CnocobHOCTH
OCYIIECTBIISATh
TEXHUYECKUU
KOHTPOIID € [IK-5.V.1 ymets pa3pabaTbiBaTh yCTpPOWiCTBA
HCIOJIb30BaHUEM
npeoOpazoBaHus U 00PadOTKU HHPOPMAIIHH,
[Ipodeccuonaibabie | KOHTPOIHHO-
BS— H3MEPUTE/bHBIX UCIIONIb3YEMbIE TIPU U3MEPEHUSX U KOHTPOJIE
[1IK-5.B.1 BnageTs HaBbIKaMu MPOBEACHUS
puOOpoB Ipu . .
U3MEPEHHI U KOHTPOJIS TapaMeTpoB U3AeIUi
pa3paboTke,
IIPOU3BOJICTBE U
00cIyKUBaHUU
MIPOTYKIIUH
2. Mecro nuctutuiiHbEL B cTpykType OI1
JucuunnuHa Oa3upyeTcss Ha 3HAHUSAX, paHee MPUOOPETeHHBIX CTYACHTaMU TpHU
W3YYEHUH CIIEYIOMNX AUCLIUIIINH:
- Undpopmaruka;
- Metonbl ndpoBoii 06pabOTKK U3MEPUTENBHON HH(pOpMaLINH;
- DIIEKTPOTEXHUKA;
- Opranu3zanus oOMeHa nHpopMaIuei;
- DJIEeKTPOHHUKA,;

- OCHOBBI TPOEKTUPOBAHUS U3MEPUTEIBHO-BBIUACINUTEIBHBIX KOMIIEKCOB.
3HaHMs, TIOJIyYEHHBIE IMIpU M3YYEHUM MaTepuajga JaHHOM [UCLUUIUIMHBI, HMMEIT Kak
CaMOCTOSTENIbHOE 3HAYECHHE, TaK U UCIIOIb3YIOTCS PU U3YYEHUHN APYTUX JUCHUTIINH:
— CucTteMbl aBTOMaTH4YECKOTO YIIPABJIECHUS JIETATENIbHBIX aINapaToB;
— bOpTOBbIE BEIYUCIUTEIBHBIE KOMIUIEKCHI HABUTALIUU U CaMOJIETOBOXKICHHUS.

3. O0BeM U TPYAOEMKOCTh JUCITUTUTAHBI
JlanHbple 00 o01eM oO0beMe AUCHUIUIMHBI, TPYJOEMKOCTH OT/AENbHBIX BHUJOB Y4eOHOMH
paboThI MO TUCHUIUIMHE (M pacnpeielieHne 3TOM TPYJ0EMKOCTH IO CEMECTpaMm) Mpe/ICTaBICHbI B
Tabmuie 2.

Ta6mmia 2 — O6beM U TPYJ0EMKOCTh JUCITUTUTHHBI

. TpynoeMKoCTb 10 cemecTpam
Bun yae6HO# paboThI Bceero NeG NeT
1 2 3 4




Oowan mpyooemKocmup OuCUUnIUHBL, 7/ 252 3/ 108 4/ 144
3E/ (uac)
U3 Hux uacoe npakmuyueckoii n0020Mo6KuU 25 17 8
AyoumopHhuie 3aHamus, BCEro 4ac. 85 51 34
B TOM YHCIIC:

nexuuu (JI), (gac) 34 17 17

npakTuueckue/cemunapckue 3ansatus (113),

17 17

(dac)

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

KypcoBoi npoekt (pabota) (KII, KP), (4ac)

9K3aMeH, (Jac) 36 36
CamocmosamenvHas paboma, Bcero (dac) 131 57 74
Buo npomescymounoir ammecmayuu’. 3a4er, DK3.

3auer,
mubd. 3auger, sk3amen (3auer, dudd. 3au, 3auer
OK3.

JK3.**)
IIpumeuanue: **KaHzmz[aTCKHﬁ 9K3aMeH

4. CopepxaHue JUCIUTUTHHBI
4.1. PacnpenesnceHue TPYyIOEMKOCTH JUCIUIUIMHBI TIO Pa3/ieiaM U BHIAM 3aHSITHH.

Pa3Z[eJ'IBI, TEMBbI JUCHUIIJIMHBI U UX TPYAOCMKOCTDb IIPUBCACHBI B Ta6.HI/IIIG 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILITUHBL, UX TPYAOEMKOCTh

Paspnensl, TeMBI IUCHUTIIIMHBL Jlexuun | 113 (C3) | JIP KII CPC
(gac) (dac) (gac) (dac) (dac)

Cemectp 6

Pazgen 1. 3agaun uudpoBbIx 2

BBIUUCIIUTENIBHBIX YCTPOUCTB

PHUOOPHBIX KOMILIEKCOB.

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 opranu3aiim 3 14

MHUKPOIPOLIECCOPHBIX U3MEPHUTEIHHO-

BeIuMCIUTENbHBIX cucTeMm (MBC).

Paznen 5. Ilporpammuoe obecieuenne | 4 9 12

Mukpornponeccopasix UBC.

Pazgen 6. [lpoexktupoBanue 610K0B 4 13

aMsITH MUKPOIIPOIIECCOPHBIX CUCTEM.

Hroro B cemectpe: 17 17 17 S7
Cemectp 7

Pazgen 7. Anropurmudeckoe 5 3 14

obecreyeHrne MUKPOIPOLIECCOPHBIX

NBC.

Paznen 8. Opranuzanus uaTepdericon 6 14 27

Mukpornponeccopsix UBC.

Paznen 9. IlporpamMmmupyemsbie 6 33

JIOTMYCCKHUE MHTCTPAJIBHBIC CXCMBI.




Hroro B cemectpe: 17 17 74

Uroro: 34 17 34 0 131

[IpakTuyeckas TOArOTOBKAa 3aKIIOYAETCS B  HEMOCPEJACTBEHHOM  BBINOJIHEHUH
OoOy4JalolMMUCS  OMNpEeNeJeHHbIX  TPYAOBBIX  (YHKIUH,  CBSI3aHHBIX ¢  Oya;yulei
npodeCCHOHATIBHOMN 1S TETbHOCTBIO.

4.2. CopnepskaHue pa3/ieioB U TEM JICKIIMOHHBIX 3aHITHH.
Copep:xanne pa3aesioB U TeM JICKIIMOHHBIX 3aHITHIA MIPUBEICHO B Ta0NHIIE 4.

Tabnuna 4 — Coneprkanue pasJesioB U TeM JEKIIMOHHBIX 3aHATHIA

Howmep pasnena Ha3zBaHue u coziep>kaHue pa3esioB U TEM JIEKIIMOHHbIX 3aHATHH

1 0630p COBPEMEHHBIX BBIUYHCIIUTENbHBIX CpEICTB U

HE00XO0IMMOCTh X IIPUMEHEHUS B COBpeMeHHbIX 00opToBbIX IBC.
OcHoBHbIE TapameTpsl d7eMeHTOB nudpoBoi Texuuku (ICJI,
TTJI, TTJIO, KMOII -cepuit). Cucrema o0003HaAUCHUU
(YHKIIMOHAJIBHOW TMPUHAIJIEKHOCTH LUPPOBBIX MUKPOCXEM.
Kopryca.  IlpaBuiia  BbINOJIHEHMS ~ (PYHKUIMOHAIBHBIX U
INPUHLMIINAIBHBIX ~ JJIEKTPUYECKUX  CXEM,  HCHOJb3YIOIIHUX
3JIEMEHTbl  LU(POBOM  TEXHUKU. YCIOBHBIE Tpaduyeckue
0003Ha4YeHMsI 3JIEMEHTOB IIU(PPOBOI TEXHUKHU.
2 JIU3bIOHKTUBHAsE U  KOHBIOKTUBHAas  HOpPMajbHbE  (OPMBI.
Tabnuubl WCTUHHOCTH. YTpOIIeHHWE OYJIEBBIX BBIPAKCHUH.
KoHcTpynpoBaHue cxeM Ha OCHOBE OYyJIEBBIX BbIPAKEHUH.
3 bazoBbie MOCJIEI0BATEIbHOCTHBIE CXEMBI. [Tonsitue
ycroiunBoctu. Tabnuna nepexonoB. VckiaroueHue M30BITOUHBIX
YCTOMYUBBIX COCTOSTHUI. Mertobl MPOEKTUPOBAHNUE
MOCJIE0BATEIBHOCTHBIX CXEM. ACUHXpPOHHBIE
M10CJIEI0BATEIbHOCTHBIE CXEMBI.
4 [Tpunuune! opranuzanuu Mukpomnpoueccopusix MBC. 3anaun,
pemaembie UBC B coctaBe mnpubopHoro komiekca. O630p
COBpEMEHHBIX 00pTOBBIX MHuKponponeccopusix UBC, pemraemblie
UMM 331aun Ha Oopty JIA, M mepcrnekTuBbl MX JajbHEHIIero
pa3BUTHA. ApPXHUTEKTYpa LIEHTPATN30BaHHBIX U pacHpe/elIeHHbIX
mukponpoueccopubix  MMBC  JIA.  OpHomponeccopHele U
MHOT'OIIPOIIECCOPHBIE  CTPYKTYPbl. MarucTpaabHblii  TPUHIUI
opranusanuu Mukponpoueccopssix MBC.
5 OcHOBHBIE POTrPAMMHO-IOCTYITHBIE Y3JIbI MHKpOIIpolieccopa U
MUKpoOBM. Peructpel u peructpoBbie (aiinbl. OpraHuzarus
creka. Pa3paboTrka mporpamMmm Ha  fA3bIKe  accemOiepa.
JlocTomuHCTBa M HENOCTaTKM si3blka accembuep. Cucremsl
pa3paloTKu, MIPOrpaMMHUPOBAHUS u OTJIa/IK1
MHUKPOIPOLIECCOPHBIX ~ cUcTeM.  OTIaguuKu,  AMYJISATOPHI,
nporpamMmaTopbl.  OCOOEHHOCTH  pa3pabOTKH H  OTJIAJIKH
OTKa30yCTOMYMBOrO0 MporpaMMHoOro obecrnedeHus. OCHOBHBIE
AJITOPUTMBI IPOBEPKH PETUCTPOB U OJIOKOB MaMSITH.
6 [TpoexTrpoBaHue OJIOKOB MaMATH MHUKPOIPOLIECCOPHBIX CHCTEM.
Knaccugpukanuss um OCHOBHBIE TEXHUYECKHE XapaKTEPUCTHKH
3aIIOMUHAIOLINX YCTPOMCTB. O0630p COBPEMEHHBIX
3armoMuHaONmMx ycrpoiictB. O3V craruueckoro (SRAM — static
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RAM) u agunamuueckoro (DRAM — dynamic RAM) turmos.
Cerneroanekrpuueckas namsatbh (FRAM — ferroelectric RAM).
TunoBble cxembl jemudparuu aapeca. OCHOBHBIE CXEMBI
Hapan|BaHus PaspsAHOCTH U 00bEMA TAMSITH.

Anroput™Muueckoe obecredeHue Mukpornporeccopubix  MBC.
MacitabupoBaHue CHUTHaIOB. AIIMPOKCUMALUA CTaTHYECKHUX
XapaKTepUCTHK JaTYMKOB. Onpenenenue apaMeTpoB
ANIpPOKCHUMHUPYIOIIUX IOJMHOMOB C HCIOJIb30BAaHUEM METOJA
HalMEHBUIMX  KBaJApaToB.  ANNpPOKCHUMalus  CIIaiiHaMu.
Tabnuunast peanusanus (GyHKIMH. Junamuueckast
KOPPEKTHPOBKA XapaKTEepUCTHK JaT4UMKOB. Jluckperusauus u
BOCCTAHOBJIEHME  AHAJOIOBBIX  CUIHAJIOB. CrnaxuBaHue
JUCKPETHBIX (QYHKIMHA. AITOpuTMbl HU(POBOI SKCTPANONALIUHN U
uHTepnoIsiud. OCHOBHBIE TUIBI (DMIBTPOB M MX pEANH3ALUsS C
UCIOJIb30BAHUEM MUKPOIIPOLIECCOPHON TEXHUKH.

00630p COBPEMEHHBIX OOPTOBBIX uHTepdeiicon
mukponponeccopusix UBC. 3agaun n knaccuduxanus. Pexumel
BBOJa-BbIBOIa.  [IporpamMMHBIi  BBOA-BBIBOA.  MHTEpdeich
IPOrpaMMHOr0 oOMeHa. AJjpecyeMblii U KOMMYTHUPYEMBIH MOPTHI,
Croco® pacmpeneNeHust aApPecHOro IPOCTPAHCTBA, CIHOCOO
JUHEHHOro BbIOOpa. BBOA-BBIBOJ B pekume mnpepbiBaHUNA. Bujs
npepeiBanuii. [loamporpammbl  oOCiIyXMBaHUSL MpEepbIBAHUM.
WnenTudukanysi NpepblBalOLIEro YCTpoicTBa. BekTopHble H
BJIO’KEHHBIE TMpepbiBaHusA. [loHSATHE M JTOCTOMHCTBA NPSIMOIO
Jocryna K namsatd. KoHTposuiepsl mpsMOro A0CTyna K HaMsTH.
CranmapTtHble  MHTEPQEWCH  MHKPONPOIIECCOPHBIX  CHCTEM.
OcHoBHbIE IapaMeTpsl " OpraHu3anus oOMeHa.
[TocnenoBarenbHblit HHTEpdeiic B coorBerctBun ¢ ['OCT 18977-
79 u PTM1495-75 ¢ usmenennem 3 (ARINC 429). Unrepoeiic
Avionics Full-Duplex Switched Ethernet (AFDX, ARINC 664).
TUNOBBIE CXEMOTEXHUYECKHE PEIICHUs i1 IOAKIIOYEHUS
OOpTOBBIX JAaTYMKOB W HMCTOYHUKOB HMH(pOpManuu K OOpPTOBOM
NBC.

[Tporpammupyemsble norudeckue uHTerpanbHbie cxembl (IIJINC).
Knaccugpukanus  IIJIMC.  O630p  coBpemensbix  [IJIWC,
W3TOTABIMBAEMBIX CIEIHAIBHO JUIsI TNpPUMEHEHHs Ha OopTy
JEeTaTeIbHOr0 W KOCMHYECKOro  ammapatoB, W HX
byHkuoHambHbie  Bo3MoxkHoctu.  [IJIMC  FPGA  (Field
Programmable Gate Array).0630p coBpemennbix [IJIUC FPGA,
BBIITYCKAEMBIX TTPOMBINUICHHOCTBI0. APXUTEKTYpa M OCHOBHBIE
¢ynkunonansHble Onoku. IIporpammuponanue. IlepcriekTuBEI
passutus. [IJIMC CPLD (Complex Programmable Logic Device).
0630p copemennbix  [IJIUC CPLD, BBIITYCKAE€MBbIX
MIPOMBITIIIEHHOCTBIO. ApXUTEKTYpa " OCHOBHEIC
¢yukunonanbHble Onoku. IIporpammuponanue. IlepcriekTuBEI
passutus. Cucrema Ha kpuctamie SoC (System on Chip). O630p
coBpemenHbIx [IJIMC SoC, BbITyckaeMbIX NPOMBINUIEHHOCTHIO.
ApXUTEKTYpa W  OCHOBHbIE  ()YHKIIMOHAJIBHBIE  OJIOKH.
[TporpammupoBaHue. [lepcnekTHBBI Pa3BUTHSL
[TIporpammupyembie B FPGA  MukpomporeccopHble — sijipa
(softcore).O030p COBpPEMEHHBIX MHUKPOMPOIIECCOPHBIX  sEp,
BBIIIYCKA€MbIX MPOMBIIUIEHHOCTBIO. APXUTEKTYpa U OCHOBHBIE
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pa3BUTUSL.

¢dbyHkuoHanbHble Osoku. IlporpammupoBanue. IlepcnekTuBbI

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS
Tembl IpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEIEHBI B Ta0IULIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

N3 Hux No
DopMBbI .
Ne TeMpl MpakTU4ECKUX TpynoeMKoCTb, | IPaKTUYECKOM | pasnena
/| 3aHATHHA HpaKTH? corx (dac) IMOTOTOBKH, JTUCLIAI
3aHATUI
(dac) JIUHBI
Cemectp 6
1 VYnpouenue OyleBbIx [Ipaktuueckoe | 4 2 2
BBIpKEHUN 3aHATHE
2 Hcknrouenue [Ipaktuyeckoe | 4 2 3
M30BITOYHBIX 3aHATHE
YCTOMYUBBIX COCTOSTHHUI
MOCIIEA0BATEIHLHOCTHBIX
CXeM
3 Apudmernueckue [IpakTuueckoe | 4 2 5
OTIEepalliy C YHCIIAMH B 3aHsATHE
dhopmarte ¢
(UKCUPOBAHHOM 3amATOM
4 Breruncnenune Gpynkumii ITpakTueckoe | 5 2 5
11 3HA4YeHUi B popmaTe | 3aHATHE
¢ (uxcupoBaHHOU
3ansTON
Bceero 17
4.4. JlabopaTopHbIE 3aHATHS
Tembl 1a00OpaTOPHBIX 3aHATHH U UX TPYJOEMKOCTb IPUBE/EHBI B TabuIIE 6.
Tabmuna 6 — JlabopaTtopHble 3aHATHS U UX TPYJOEMKOCTh
N3 Hux No
Ne HaunmenoBanue 1a00paTopHbIX paboT TpynoemKkocT®, | NPaKTHYECKOH | pasieia
/1 (gac) MMOATOTOBKH, JUCIIHII
(gac) JIMHBI
Cemectp 6
1 Pa3paboTka cxem Ha OCHOBE OYJIEeBBIX 2 1 2
BBIPAKECHUIN
2 Pa3paboTka cxem Ha MyJIbTHIUIEKCOpaxX 4 2 2
3 [udpoBsie METOIBI U3MEPEHUS 4 2 2
BPEMEHHBIX HHTEPBAJIOB
4 PazpaboTtka uppoBbIX YCTPOWCTB 4 2 3
MOCJIeIOBATEIFHOCTHOTO THUTIA
5 DopMHUPOBAaHUE BPEMEHHBIX 33JIEPIKEK 3 2 3
Cemectp 7
1 Pazpabotka nudpoBbIx GUIBTPOB HU3KUX | 3 1 7
Y BBICOKHMX YacCTOT




2 Amnanoro-1udpoBoii mpeodpa3oBaTeIb 4 2 8
MIOCIIEIOBATEIHHOTO MPUOIMKCHUS

3 [udpoBoii AIeKTprUIeCKuit TEPMOMETP 4 2 8

4 Wutepoeiic 12C 4 2 8

5 JIuckpeTHbIe YCTPOUCTBA OTOOpaKEHUS 2 1 8
uHpOopMau

Bcero 34

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

4.6. CamocrosTenbHas paboTa 00yJaronuxcs
Buner camocTosiTennbHON pabOTHI B €€ TPYA0EMKOCTh IPUBEICHBI B TA0IHIIE 7.

Tabnuna 7 — Bunbel caMmocTosaTenbHON pabOThI M €€ TPYAOEMKOCTh

Bun camocrositensHoi paboTh BSIZI;O’ Cewmectp 6, uac Cemectp 7, yac
1 2 3 4
W3yueHne TeopeTHIecKoro Marepuaia
33 50
nucuuraHbl (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuerHo-rpadguueckue 3ananus (PI'3)
Bremonaenue pedeparta (P)
[ToaroToBka K TEKyLieMy KOHTPOJIIO 8 3
ycneBaemoctu (TKVY)
Jowmamrnee 3ananue (J3)
KontposnbHble paboThl 3a04HKKOB (KP3)
IToaroToBKa K MpOMEKYTOYHOU
16 16
attecranuu (ITA)
Beero: | 131 57 74

5. IlepeueHb yueOHO-METOINYECKOTO OOECTIeUeHUS
JUISL CAMOCTOSTENTEHOM PabOThl 00YYAIONIMXCS TTO TUCIUIUIUHE (MOTYITIO)
Y4eOHO-MeTOInYeCKHe MaTepualibl JUIsl CaMOCTOSITENIbHOW paboThl O0ydaromuxcs yKa3aHbl B
. 7-11.

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

[Tudp/ KoumdecTBo 9K3eMILIIPOB B
URL anpec bubnmnorpadudeckas ccpliaka OUOHOTEKE

(KpoMe JIeKTPOHHBIX IK3EMILISIPOB)

004 (075) Vepiomos E.I1. lludpoBas cxeMoTexHHKa: y4. | 24

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

c.
004 Manaxanos P.H. Moynbs aHAJIOTO- 87
M74 ¢ poBoro npeoOpa3oBaHuUs

MHKpPOKOHTposuiepoB Microchip cepun
PIC18F. CII6.: TOY BIIO "CII6I'YAIT",
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2014. - 37 c.
621.317 Manaxanose P.H., Kpvicun /. FO. Lludposoit 86
11 75 anektpudeckuii repmometp. CI16.: TOY

BIIO "CIIGI'YAIT", 2009. - 35 c.
004.4 Manaxarnos P.H., Kpvicun /[.FO. Untepdetic | 85
n73 I°C. CI16.: TOY BIIO "CIIGI'Y AIT", 2009. -

35c.

7. IlepeueHb 3IEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHOHN ceTn « HTepHeT»
Ilepeuens AIIEKTPOHHBIX 00pa3oBaTeIbHbIX pecypcoB UH(pOPMaLMOHHO-
TEJIEKOMMYHUKAaMOHHON ceTtu «/HTepHeT», HEOOXOAUMBIX JJIi OCBOCHHUS JIUCLUIUIMHBI
npuBe/ieH B Tabsmie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpPa30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJICKOMMYHHUKAIIMOHHOHU ceTH «/HTepHeT»
URL anpec HaumenoBanue

www.microchip.com. | Texnudeckoe omrcanue MUKpokonTpoiuiepa Microchip PIC18F4520

8. Ilepeuenr HHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHMS, MCHOJIB3YEeMOTO MpPU OCYIIECTBICHUN
00pa30BaTENLHOTO MPOoIecca M0 JUCIUIIIHHE.
[Tepeuenp nUCTONIB3yeMOTro IPOrPaMMHOTO oOecTieueHHs npeacTasieH B Tabuuie 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHIS

No /1t HaunmenoBanue

He npenycmorpeno

8.2. IlepeucHb MH()OPMAITMOHHO-CITPABOYHBIX CUCTEM,HCITOJIb3yEeMBIX pu
OCYIIIECTBIIEHUU 00pa30BaTeIHLHOrO Mpoliecca Mo AUCIUILITNHE

[lepeuens WCTONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IMIPEJCTABICH B
Tabmmite 11.

Tabnuna 11— [lepeuens MHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne m/m HanmenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKast 6a3a
CoctaB MaTepHaTbHO-TEXHUYECKONW 0a3pl, HEOOXOAMMOW ISl  OCYIIECTBIICHUS
00pa3oBaTeNbHOTO MpoIiecca Mo TUCIUIUIMHE, TPECTaBiIeH B Tabnuiel 2.

Tabmuma 12 — CocTaB MaTepHaIbHO-TEXHIUYECKOH 0a3hl

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

JIeximoHHas ayIUTOPUS

MynsTuMeAnitHAS TEKIIMOHHAS ayIUTOPUS

Crnenanu3upoBaHHas 1abopaTopust
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10. Omnenounble CpencTBa s MPOBEACHUS TPOMEKYTOUHOM aTTeCTalu
10.1. CocTaB OLICHOYHBIX CPEIACTBAJS MPOBEACHUS TMPOMEKYTOYHOM aTTeCTaI[HH
00ydJaronuxcs mo IMCUUILIMHE TTpUBeIeH B Tabnuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JJIsl IPOBEACHUS MPOMEKYTOUHON aTTeCTaIlluu

Buza npomexyTo4HON aTTecTaluu IlepedyeHb OLICHOYHBIX CPEACTB
OK3aMeH Crucok BONPOCOB K 3K3aMEHY;
TecTsl.
3auer Cnucok BOMpOCOB;
TecTtsr;

10.2. B kayectBe KpUTEpUEB OIECHKH YPOBHSA CHOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMUCs MPUMEHseTCsl 5-0ayuibHas MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIUH, KOTopas puBeaeHa B Tabauie 14. B TedeHue cemecTpa MOXET HMCIOJIb30BATHCS
100-0annpHast ~ mKajga ~ MOJXYJbHO-PEUTHMHIOBOM  CHUCTEMbl  YHHUBEpPCUTETa,  IpaBUIa
MCIIOJIb30BaHUsI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIMM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM
I'VAIL
Tabmmna 14 —Kpurepuu onieHKH ypoBHS chOPMHUPOBAHHOCTH KOMIETEHITHH

OlieHKa KOMIIETCHITUH

Xapakreprctuka chOpMUPOBAHHBIX KOMITETEHITNI
5-0ayuipHad MmIKaia paKIep (bopup

— oOyyaromuiicss TIyOOKO H BCECTOPOHHE YCBOWI IPOTPAMMHBII
MaTepHa;

— YBEPEHHO, JIOTUYHO, ITOCIIEI0OBATEILHO U TPAMOTHO €TI0 M3J1aracr;

— ONUPAsCh HA 3HAHUS OCHOBHON W JIOTIOJNHHUTEIBHON JIMTEPATYpHI,
TECHO TPUBS3LIBACT YCBOCHHBIC HAYYHBIC ITOJIOKCHHSI C MPAKTUICCKON
JIESITEIIbHOCTRIO HATPaBIICHUS;

— yMeJno 000CHOBBIBAET U apIYMEHTUPYET BBIJIBUTAEMBIE UM UJIEH;

— JIeJIaeT BBIBOALI H 000OIIEHHS;

— CBOOOJTHO BJIQJICET CUCTEMOM CIIEIMATIM3UPOBAHHBIX MOHSITHH.

«OTJIIMYHO»
(Ga4YTCHO»

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

— HE JIOMYCKAET CYIIECTBEHHbBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIE 3HAHUS C MPAKTHUYECKOW J1eATEIbHOCTHIO
HaIlpaBJICHUS;

— apryMEHTUPYET Hay4YHbIE MTOJ0KEHNUS;

— JIeJIaeT BBIBOABLI B 00OOIICHHS;

— BIIAJICET CHCTEMOM CIICIMAIM3UPOBAHHBIX TTOHITHH.

«XOPOIIIO)»
«3aYTEHO»

— o0yJaromuiicss YCBOMJI TOJBKO OCHOBHOW MPOrpaMMHBIN MaTepual,
M0 CYIIECTBY H3JIaraeT €ro, ONMHUpascCh Ha 3HAHUSA TOJHLKO OCHOBHOM
JTUTEPaTyPHI,

— JIOMYCKaeT HEeCYIIECTBEHHBIE OMMOKH U HETOYHOCTH;

— UCIIBITHIBAET 3aTPYAHEHUsT B MPAKTUYECKOM NPUMEHEHUM 3HAHUN
HaIlpaBJICHUS;

— cJ1ab0 apryMeHTHPYET HayuHbIE MOJIOKEHHUS;

— 3aTpynHsieTcst B GOpPMYJIUPOBAHUHU BBIBOJOB U 0000IICHUH;

— YaCTUYHO BJIAJEET CUCTEMON CIIEMAIM3UPOBAHHBIX MOHSITHIA.

«y/IOBJIETBOPUTEITHHOY
«GAuTEHO»

— oOyJaromuiicss He YCBOWJI 3HAYUTENBHOM 4YacTh TPOrpaMMHOTO
MaTepuana;

— J0IMyCKaeT CYIICCTBCHHBIC OILINOKH n HETOYHOCTHU npu
paccMOTpEHHH MTPOOJIEM B KOHKPETHOM HaIPaBJICHUH;

— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMUIA;

— HE MOXET apryMEHTHPOBATh HAYYHBIE IOJIOXKEHHUS;

— He (OPMYIUPYET BBIBOJOB M 0000IIEHUH.

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aYTCHO»
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10.3. TunoBble KOHTPOJILHEIC 3a/IaHUS WM UHBIE MaTEPHAIIBI.
Bompocsr (3amaun) asis 9K3aMeHa mpeICTaBIeHb B Tabuie 15.

Tab6muma 15 — Borpocs! (3agaun) 115 2K3aMeHa

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

/o WHIUKAaTOpa
Muxkpomnponeccopubie  komiuiektel ~ BUC/CBUC.  Ctpykrypa u | YK-1.V.1
(HYHKIIMOHUPOBAHNE MUKPOITPOIIECCOPHOM crcTeMbl. MukpokoHTposuiepbl. | YK-1.V.3
VYnpasiieHue MOIyJIIMU NAMSATH U BHEIIHUMU yCTporcTBaMu. CUTHAIIBI VK-1.B.2
yrnpasieHus. PexxuMbl oOMeHa JaHHBIMH. YK-2.3.1
Muxkponponeccop Intel 8085A. Crpykrypa wmukpompoueccopa. buok | YK-2.V.1
peructpoB. Ctek. DYHKIIMU BBIBOJIOB U CUTHAJIOB. VK-2.V.3
CHHXPOHM3ALMS U OCIEN0BATEILHOCTh AeiicTBHI Mukpornpoueccopa Intel | YK-2.B.2
8085 A. KoMaH1HbIE U MAIIMHHBIE LIUKJIBIL. YK-2.B.3
Cucrema TipepsiBaHMi Mukpomponeccopa Intel 8085 A. Cxema Bikmoueny [1K-2.3.1
IPOrpaMMHPYEMOT0  KOHTpOJUIepa mpepbiBaHuMii B Mukpomponeccoprd [IK-2.Y.1
cucteme. Kacka/iHoe BKIIOUEHHE KOHTPOJIEPOB MTPEPHIBAHHIA. IIK-2.B.1
CxeMbl MOJKITIOYCHHUS MOIYJICH MaMsITH U BHEIIHUX YCTPOMCTB K IMUHAM ggggll

MHKpOHpOHGCCOpHOﬁ chCcTeMBI. AOCONIOTHAS M HeaOCOJIIOTHAS ajpecannun
IIaMsTH.

Peanuzanus 6e3yciiOBHOTO M YCIOBHOTO NPOIPaMMHBIX BBOJA M BBIBOJA
JAHHBIX B MUKPOIIPOLIECCOPHOM CUCTEME.

[IporpamMmmupyemsblii koHTposiep npepbiBanuii Intel§259A. Crpykrypa u
nporpaMMupoBaHue  KoHTpojuiepa.  DyHKIMOHAIBRHOE  Ha3HAYCHHE
BBIBOJIOB M CUTHAJIOB KOHTPOJLIEPA.

Konrtpomnep npsimoro nocryma k namsitu Intel 8237A. dynkunonambHOE
Ha3HAU€HUE BBIBOJAOB U CUTHAIOB KOHTposuiepa. CTpykrypa n
(YHKIIMOHAJIBPHOE Ha3HAueHWE. YBEJIMYEHHE YHCIa KaHAJIOB MPSIMOTO
JOCTYMA K NaMSATH.

Bxiarouenune — KOHTposulepa  NpsAMOro  AoCTynma K IaMiaTH B
MUKPOMPOLIECCOPHYIO CUCTEMY JUIsl OOMEHA JaHHBIMH C MOJYJISIMU MaMSATH
Y BHEIIHUMHU YCTPONCTBAMM.

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

OCHOBHbIC TEXHUUYECKHE XapaKTEePUCTHKUA MUKpocxeM cemeiictBa Cyclone
II pupmer Altera.

brokun maccuBoB normueckux ycrpoictB (LAB — logic array blocks)
mukpocxem cemeiictea Cyclone II ¢upmbr Altera. Coemunenue LAB.
CurHasibl ynpaBJIeHUs..

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

HoMuHanbHBI peXuM padOThI JIOTHYECKOTO DJIEMEHTAa MHKPOCXEMBI
cemeiicta Cyclone II ¢pupmsr Altera.

JIMHaMUYecKUi PEeXUM pabOTHl JIOTHYECKOTO JJIEMEHTa MHUKPOCXEMBI
cemeiicta Cyclone II ¢pupmsr Altera.

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

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

[Tporpammupyembie MUKporpolieccopsl (Software cores).
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Bormpocsr (3amaun) nis 3avera / qudd. 3auera npeacTaBieHsl B Taduie 16.
Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / qudd. 3adera

Kon
Ne n/mt [lepeuens BompocoB (3agau) i 3ayera / audd. 3agera ——
[Tepedyens BonpocoB (3a1av) 11 3aueTa / nuddhepeHIInPOBaHHOTO YK-1.¥.1
3ayeTa YK-1.V.3
Muxkpokontpoiuiep  Microchip PIC18F4520. Apxwurektypa u | YK-1.B.2
(byHKIMOHATIBHBIE BO3MO>KHOCTH MHKpokoHTposuiepa. | YK-2.3.1
HNuTerpupoBaHHbIe 2JIEKTPOHHBIE MOAYJIU. CHUCTeMa KOMAaH/I. VK-2.¥.1
Opranuzanus namsata MUKpokoHTposuiepa PIC18F4520. VK-2.V.3
Opranuzanus creka. PerucTpsl crenuaibHOro Ha3HAUYCHUSL. VK-2.B.2
PeructpoBsle ¢aiinbl. KoManabl MUKpOKOHTpOILIEpa Ui 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
Cucrema npepbiBanuii MukpokonTpouiepa PIC18F4520. IIK-5.B.1

[TopTs! 1K pOBOro BBOAa-BhIBOIA. KOMaH I MUKPOKOHTPOJLICPA IS
paboThI ¢ JIMHUSIMH [TU(HPOBOTO BBOA-BHIBOJIA.

WuTerpupoBaHHblil 37eKTpOHHBIM Moaynb Taiimepa 0. OOpaboTka
IIPEPBIBAHMM.

WHTerpupoBaHHbIil AMEKTPOHHBIA MOJYyJdb TE€HEpaTopa CHTHajga ¢
HIMPOTHO-UMIYJIBCHONW MOYJISLIUEH.

WHuTerpupoBaHHbIN 3JIEKTPOHHBIH MOJYJIb MTOCIICAOBATEILHON
cuHXpoHHOU cBs3u MSSP. Peanuzanus untepdetica
nocnenoBarenbHoi cBsa3u SPI (Serial Peripheral Interface).
O06paboTka npepbIBaHUM.

NHTerpupoBaHHbIN 3JIEKTPOHHBIA MOAYIIb IIOCIEA0BATEIILHON
cuHXpoHHOU cBs3u MSSP. Peanuzanus unrepdetica
T0CTIEI0BaTENbHOI cBsi3u 1°C (Inter-Integrated Circuit). O6paboTka
IIPEPBIBAHMI.

HHTerpupoBaHHbIN 3JIEKTPOHHBIA MOAYIIb IIOCIEA0BATEIIBHON
CUHXPOHHOH acuHXpoHHOM nepenayun naHHbIX EUSART. O0OpaboTka

npepbiBaHuil. Peannzanus narepdelicoB nociaenoBaTeabHON CBI3U
RS232, RS485 u RS422.

DNEeKTPUUECKH CTUPAEMOE NPOTrPAMMUPYEMOE MOCTOSIHHOE
3anomuHatrouiee ycrpoiictso EEPROM mukpokoHTposuiepa
PIC18F4520. Opranuzanus onepanuil 3aiucy U YTEHUS TaHHBIX.
O06paboTka mpepbIBaHUI.

WHTerpupoBaHHbIil  3NIEKTPOHHBI  MOIYJIb  aHAJOro-LIU(POBOTO
npeoOpaszoarens. OOpaboTka MpepbIBaHUIA.

[lepeuenr TeM s KypCOBOTO MNPOEKTHUPOBAHUSA/BBIIIOIHEHUSI KYpCOBOM pabOThI
MpeJICTaBICHbI B Ta0nwmie 17.
Tabnuna 17 — Ilepeyens TeM Juisi KypcOBOTO MPOEKTUPOBAHMSI/BBITIOIHEHUS KYPCOBOM pabOThI

Ne 11/t [TpuMepHBIii IepedeHb TeM Il KYpCOBOTO MPOEKTUPOBAHUS/BBITTOIHEHHS
} KypCcOBOl paboThI

Y4eOHBIM IIIAHOM HE IPEAYCMOTPEHO
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Bompocsl [u1si  TIpOBEIEHHs MPOMEXKYTOYHOM arTecTaluvu B BHJIE TECTUPOBAHUS
MpeACTaBICHBI B Tabmwmie 18.

Ta6ymia 18 — [IpumepHslii mepedeHb BOIPOCOB ISl TECTOB

Ne . Kon
[TprMepHBIii TepeueHb BOIPOCOB ISl TECTOB

1/ WHJUKATOpa
ITo KaKoi TEXHOJIOTHH BBHITIOJHEHBI MUKPOCXEMBI, 00J1a1ar0ITHe VK-1.V.1
MaKCUMAaJIbHBIM ObICTpOCHCTBHEM? VK-1.V.3
Hamumure, kakoe 0003HaYeHHE HMEIOT MUKPOCXEMBI, BBITTOJIHSIONTNE VK-1.B.2
(YHKIIMU TBOMYHBIX CYETUYMKOB YK-2.3.1
J{ns1 yero npeHa3HavyeH MYJIbTUILIEKCOP? VK-2.¥.1
JUiist 9ero npegHasHaueH 1eMYIbTHILIEKCOP? VK-2.V.3
3a cy€T Yero JOCTUTaeTcsl YHUBEPCATbHOCTh MUKPOITPOLIECCOPHBIX YK-2.B.2
cucrem? VK-2.B.3
[Iepeuncinre 3amauu, pemraeMble MUKPOIIPOLIECCOPHOM CUCTEMON B 1IK-2.3.1
cocTaBe NpUOOPHOT0 KOMILIEKCa HK-2.V.1
[lepeuncnure OCHOBHBIE IPOrPAMMHO-AOCTYIIHbIE Y3JIbI HK-2.B.1
MHUKpOTMpOIleccopa HK-5.Y.1
Ilepeuncnure OCHOBHbIE CTPYKTYpPbI OPraHU3allMK CTEKA [K-5.B.1

Hepe‘II/ICHI/ITC JOCTOMHCTBA A3bIKa acceM6nep

[lepeuncanre HETOCTATKY SI3bIKA acceMOuIep

HpI/IBe,I[I/ITC OCHOBHBIC OTJIMYMA OTJIaJYMUKa OT IIpOorpaMmaropa

HpI/IBeIlI/ITe OCHOBHBIC OTJIMYUA OTJIaAYUKaA OT OMYJIATOPA

[IpuBenure nocronncrsa O3Y craTuueckoro Tuna

[TpuBenure Henocrarku O3V cTaTHUecKoro Tuma

[TpuBenure nocronncrea O3Y AMHAMUYECKOTO TUTIA

[IpuBenure Hegoctatku O3Y TMHAMHUYECKOTO THUIIA

IIpuBennTe NOCTOMHCTBA CETHETOAIEKTPUYECKON ITAMSITH

HpI/IBe,I[I/ITC HCOOCTAaTK1 CGFHCTOBHGKTqueCKOﬁ ImaMsAaTH

Z[J'ISI 4Cero MPUMCHSCTCA MaCI_HTa6I/IpOBaHI/Ie CHUTHAI0B?

Ilepeuncaure nocronncra RISC no cpaBuenuro ¢ CISC

[lepeueHb TeM KOHTPOJBHBIX PabOT MO NUCHUIUIMHE OOYYaIOIIUXCS 3a09HOU (hOPMBI
o0ydeHus1, Ipe/ICTaBICHbI B Ta0mie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

No /it [TepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Meroauueckue  Marepuaibl,  ONpPEACNAIONIMEe  HPOLEIyphl  OLIEHUBAHHSA
MHAMKATOPOB, XapaKTEpU3YIOUMX dTanbl (OPMUPOBAHUS KOMIETEHLUH, COJIEp)Karcs B
JOKAJIBHBIX HOpMaTuBHbIX akTax [YAIIL, pernameHTHpyOIIUX NOPSAOK M MPOLEAYPY
MIPOBEJICHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTaluy 00yJaronuxcs
I'VAIL

11. Meroaudeckre yKazaHus i 00y4JaromUXCsl IO OCBOSHUIO TUCIIUTUIUHBI

11.1. MeTtoauueckre yka3zaHus [ OOYYalOIIMXCS 10 OCBOCHHMIO JIEKIMOHHOTO
MaTepuaia
OCHOBHOE Ha3HAYEHME JIEKIIMOHHOIO MaTepuana — JIOTMYECKH CTPOWHOE, CUCTEMHOE,
riyOOKoe W SICHOE HW3JIOKEeHHe ydeOHoro marepuana. HasHadeHune COBpEMEHHOM JeKIUHU B
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paMKax IUCIMIUIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(YOPMAIMIO 1O TEME, a B OCBOCHUU

(GyHAaMEHTaNbHBIX NpPOOJEeM JUCHMIUIMHBI, METOJOB HAy4yHOrO IIO3HaHMS, HOBEHIIMX

JOCTYIKEHUI HAaydyHOW MBICTH. B yueOHOM mporiecce JICKIHS BBITIONHSET METOI0JIOTHYECKYIO,

OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIus packpbIBaeT NOHATUIHBIN anmapar

KOHKPETHOW o0siacTH 3HaHUs, €€ MpoOJIeMbl, JaeT LEIbHOE MPEACTaBICHUE O AUCIHILIMHE,

IIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUIIIIMHAMM.

[lnanupyemMble pe3yabTaThl IPH OCBOSHUH 00yYaIOMKUMUCS JIGKIIMOHHOTO MaTepraa;

— TIOJYy4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSA3aHHBIX 3HAaHUN, YPOBECHb
KOTOPBIX OIPEEIISIETCS LEIEBOM YCTAHOBKOM K KaX101 KOHKPETHOU TEME;

— TOJIy4€HHE OIbITa TBOPYECKOM pabOThl COBMECTHO € IPENOJaBaATEIEM;

— pa3BuTHE NPOPECCHOHATBHO-IENOBBIX  KauyecTB, JIIOOBM K IpeAMETYy H
CaMOCTOSITEJIBHOTO TBOPYECKOIO MBIIITICHHUS.

— MOsBJIEHHE HEOOXOIMMOT0 HHTEpeca, HE0OXO0AUMOTO Il CAMOCTOSITENIbHON PadoThI;

— TOJy4YyeHHE 3HAHUNW O COBPEMEHHOM YPOBHE pa3BUTHS HAyKM M TEXHUKH U O
IIPOrHO3€ UX Pa3BUTHsI HA OJIMKalIlIne Tofbl;

— HayuyuTbCsl METOJUYECKH oOpabaTbiBaTh MaTepuan (BbIACIATH TJIaBHBIE MBICIU U
IIOJIOKEHUSA, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HUX B  Pa3jIM4YHBIX
bopMyIupoBKax);

— TOJIyueHHE TOYHOI'O IOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TOHATHH.

JlekuMOHHBI MaTepuan MOXET CONPOBOXKIATbCA JIEMOHCTpauued CIauoB U
UCIOJIb30BAaHUEM Da3JaTOYHOIO MaTepuajlia IpU IPOBEIEHUM KOPOTKHX JTUCKYCCHH 00
OCOOEHHOCTSX MPUMEHEHMSI OTAEIBHBIX TEMATUK 10 JUCLHUIIIMHE.

CrpyKTypa npefocTaBieHusl JEKINOHHOIO MaTepuaa:

— - BBOJHA$ 4acTh — [10Ka3bIBAET MIEPEUEHb PACCMATPUBAEMBIX B JIEKI[UU BOIIPOCOB, UX
aKTyaJIbHOCTb ISl IPAKTUKU TPUOOPOCTPOCHUS, CBS3b JICKIIMOHHOTO MaTepuaia ¢
IPEIBIAYIINM U TIOCIENYIOUIMM MaTeprallaMu; AaeTcs IEPEeUeHb OCHOBHOW U
JIOTIOTHUTEIBbHON JIUTEPATYpPhI IO TEME, BKIIIOYAs PyKOBOSAIINE JOKYMEHTHI;

— - OCHOBHAsl 4aCTh — IIOCJIEA0BATENBHO NIOKA3bIBAIOTCSI BBIHOCUMBIE BOIIPOCHI, PACKPBIBAKOTCS
TEOpEeTUYECKHE MOJ0KEHHUS; TOKAa3bIBAIOTCSI OCHOBHBIE pacyeTHbIE (OPMYJIbI;

— - UTOTOBas 4acTh — MMOABOJISATCS UTOTH 3aHATHS, aKTYaIU3UPYIOTCS HarboJiee BaXHbIE
BOIPOCHI; OMPEeNAeTcsl TeMaThKa Oy1yIIuX NPaKTUUECKUX 3aHATHI 110 TeMe; qaércs
3a/laHue Ha CaMOCTOSTENBHYIO TOATOTOBKY; IPOM3BOJSTCS OTBETHI Ha BOIIPOCHI.

11.2. Meroauueckue ykasaHMs Ul oOydaromuxcs IO y4YyacTHIO B CEMHHapax (eciu
npeoyCMOmMpPeHo Y4eOHbIM NAAHOM N0 OAHHOU OUCYUNIUHE)

11.3. Meroauueckue ykazaHHs sl OOyYarOIIUXCS TI0 MPOXOXKICHHIO MPAKTHIECKUX
3aHITHH (eciu npedyCMoOmpeHo yueOHbIM NIAHOM N0 OAHHOU OUCYUNTUHE)

[IpakTueckoe 3aHATHE SABISETCS OAHOW M3 OCHOBHBIX (DOpPM OpraHu3anuu y4eOHOro
npoliecca, 3aKIIoYaroniascs B BBITOJTHEHUN 00YJaloOUIMMHUCS 110JI pYKOBOJICTBOM ITpEToiaBaTess
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEJIbl0 YCBOEHUS HAYYHO-TEOPETHYECKHMX OCHOB YyueOHOM
JUCLUTUIMHBL, TPUOOPETEHHUs] YMEHUN M HaBBIKOB, OIbITA TBOPUECKON JAEATEIbHOCTH.

enbro mpakTUYECKOT0 3aHATHS ISl 00y4aroIerocs sSBIsSETCs MPUBUTHE 00yUarOIIMMCS
YMEHMM U HaBBIKOB MPAKTUYECKON IEATEIBHOCTH 110 U3y4aeMOU JUCIIUIUINHE.

[Inanupyemble pe3yabTaThl IPU OCBOEHUHU O0YYAIOUIUMCS IPAKTHUECKUX 3aHATHI:

— 3aKperuvieHue, YriayOJieHue, pacIIUpeHHe M JeTalu3alis 3HAaHUA I[pH peIleHUH
KOHKPETHBIX 3a]1a4;

— pa3BUTHE TIO3HABATEJBHBIX CIOCOOHOCTEH, CaMOCTOSITENLHOCTH  MBIIUICHUS,
TBOPYECKOIN aKTUBHOCTH;

— OBJIAJCHHE HOBBIMH METOJAaMH M METOJUKAMH H3y4YEeHUS KOHKPETHOW y4ueOHOM
JTVCLUTUIMHBI,
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— BBIpadOTKa CHOCOOHOCTH JIOTHYECKOTO OCMBICICHHUS TOJTYYEHHBIX 3HAHWM JUIS
BBITTOJTHCHMS 3aTaHMI;

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

TpeGoBanusl K IPOBEIEHHUIO IPAKTUYSCKUX 3aHITHI

[TpakTHueckue 3aHATUS HAMPaBJICHB HA (GOPMHUPOBAHKE Y CTYIEHTOB MPO(HeCCHOHATBHBIX
U TPAKTUYECKUX YMECHHM, HEOOXOIUMBIX JUIS M3YUYCHHS IMOCICTYIOIMNUX YYeOHBIX AMCIUILINH:
BBITIOJIHSITH ~ ONPEACIICHHBIE  JICHCTBUS, OIEpanuyd, HEoOXOoAWMbIe B IOCIEIYIOIIEH
po(ecCHOHANLHOM JIeATENBHOCTH (B TIporiecce y4eOHOM M TPOU3BOJICTBEHHOW MPAKTUKH,
HaIlMCaHMs BBITYCKHON KBadu(UKaAIMOHHOW paboThl). Hapsay ¢ dopmupoBanueM ymMeHHWi u
HABBIKOB B MPOIIECCE MPAKTUICCKUX 3aHATUH 0000IIAI0TCS, CHCTEMATU3UPYIOTCS, YIITYOIISIOTCS
U KOHKPETH3UPYIOTCS TEOPETHUYECKHE 3HAHMS, BbIPaOAThIBAETCS CIIOCOOHOCTh M TOTOBHOCTH
WCIIOJIH30BaTh TEOPETUYECKUE 3HAHUSI HA MPAKTHKE, PA3BUBAIOTCS WHTEIUICKTYaJbHbIE YMEHHUSI.
[Tpu BBIOOpE conepskaHusi U 00beMa MPAKTUYECKUX 3aHATUH ClIeyeT UCXOAUTh U3 CIOXHOCTH
y4eOHOro Marepuaia JJjisi YCBOCHHUsS, U3 BHYTPHUIIPEAMETHBIX M MEXKIIPEIMETHBIX CBSI3ed, U3
3HAYUMOCTU H3YYaeMbIX TEOPETUUYECKUX TMOJOKEHUN i MpEeACTOsIed NpodeccuoHaNbHON
JeATeTbHOCTH, U3 TOTO, KAKOE MECTO 3aHMMAET KOHKpeTHas paboTa B mporecce GopMupoBaHus
[EJIOCTHOTO MPEICTABICHHS O COJIEP>KaHUU Y4eOHOM TUCIUTUIMHEIL.

11.4. Metoauueckue ykazaHusl A OOydarolUMXCsl 1O BBIIOJHEHHUIO J1a00paTOPHBIX
pabdoT (eciu npedycmompero yueoOuviM NAaHOM N0 OAHHOU OUCYUNTIUHE)

B xoxme BeIONHEHHS J1a0OpPAaTOPHBIX paboOT OOyYaromMHCS [OJDKEH YIriIyOuTh U
3aKpeNUTh 3HAHMS, NMPAKTHUECKUE HABBIKHM, OBJAJETh COBPEMEHHON METOAMKOW M TEXHHKOU
JKCIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIMOHHOM XapaKTEPUCTUKOW O00ydarolerocs.
Beinonnenune 1abopaTopHbIX paboOT COCTOMT M3 SKCIEPUMEHTATbHO-PAKTHYECKOH, pacyeTHo-
AQHAJIMTUYECKON YaCTe U KOHTPOJIBHBIX MEPOITPUATHI.

BeinonHenue 51a00paTopHBIX paboOT 0Oy4yaromMMCs SBJISIETCS HEOTHEMJIEMOH 4YacThlO
W3YYEHUS JUCLUIUIMHBL, ONIpENesseMOol Yy4eOHbIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
o0ecreynBaroIuM pelIeHue CcIeIyIoIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TpuoOpeTeHHe HaBBIKOB MCCIEAOBAHUS IPOLECCOB, SBIEHUH U OOBEKTOB,
M3Yy4aeMbIX B paMKax JJaHHOW JUCIUIINHBI,

— 3aKpeIUICHHE, PA3BUTHE M JETAM3allisl TEOPETUYECKUX 3HAHWN, IOJyYEHHBIX Ha
JEKLUSX;

— TOJy4YeHHe HOBOM MH(OpMAaLMU 110 U3ydaeMON AUCIUILIMHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOW  paboThl ¢ 1a00paTOpHBIM
00opyI0BaHUEM U MPUOOPAMH.

3ajanuie u TpeOOBaHUS K MPOBEACHUIO JA0OPATOPHBIX PadoT

JlabopaTopHble 3aHATHUSI HATIPABIEHBI HA (POPMHUPOBAHUE Y CTYACHTOB NMPO(HECCHOHATBHBIX
U TPAKTHYECKUX YMECHHH, HEOOXOIUMBIX JUIS M3YUYCHHS IMOCICTYIOINX YYCOHBIX AMCIMILINH:
BBITIOJIHATh ~ OMpEJENICHHbIE  JCWCTBHS, OINepalud, HEoOXOAuMble B  MOCIEAYIOIIEH
mpoeCCHOHAIBHON JIeATETLHOCTH (B TpoIlecce ydeOHOM W TMPOM3BOJICTBEHHOW MPAKTHKH,
HAIMCAHMs BBIMYCKHON KBanu(UKAIMOHHONW paboTel). Hapsay ¢ gopmupoBanueM ymeHHd U
HAaBBIKOB B MPOIECCE JTAOOPATOPHBIX 3aHATHI 0000IIAIOTCS, CUCTEMATU3UPYIOTCA, YIITYOISIFOTCS
U KOHKPETH3UPYIOTCS TEOpPETHUYECKHE 3HAHUS, BbIpabaThIBaeTCs CIOCOOHOCTh M TOTOBHOCTH
WCIIOJIH30BaTh TEOPETHYECKUE 3HAHUS HA MPAKTHKE, PA3BUBAIOTCS WHTEIUICKTYadbHbIE YMEHHUSI.
[Tpu BBIOOpE comepkaHusi U 0ObeMa JIADOPATOPHBIX 3aHATHH CIEAYyeT UCXOAUTh U3 CIOKHOCTU
yueOHOro MaTepuaina JUisl YCBOCHHUS, U3 BHYTPUIPEIMETHBIX W MEKIIPEAMETHBIX CBSI3EH, W3
3HAUMMOCTH HM3y4aeMbIX TEOPETHUECKHUX MOJIOKEHUU ISl TPEACTOANIeH MpodecCHoHaTbHON

17



NeSITeIbHOCTH, U3 TOT0, KAKOE MECTO 3aHMMAeT KOHKpeTHast paboTa B mporuecce GOopMHPOBAHUS
LIEJIOCTHOTO MIPEACTABICHUS O COEPKaHUM y4EOHOM JUCLUIUIMHBL.

Marepwuan, BHIHOCUMBIN Ha J1a00paTOpHbIE 3aHATHS TOJDKEH:

- coJepXkaTb COBPEMEHHBbIE JOCTHKEHHMS HAyKd M TEXHUKH B 00JacTH HU3ydyaeMoi
JTVCLUTUIMHEI,

- OBITh MAaKCHUMaJbHO MPHUOIIMKEH K pealbHOM MpodecCHOHATBHON JAEATeNIbHOCTH
BBIITYCKHHKA,;

- ONUpaTbCsi HAa 3HAHUS W YMEHHUA YyxKe C(HOPMUPOBAHHbIE Yy CTYICHTOB Ha
OPEIIECTBYIOMIMX 3aHATHIAX MO JAaHHON WM 00eCreYMBaIONICH MUCIHILIMHE, MOJAECPKUBATh
CBSI3b TEOPETUYECKOT0 U IPAKTUYECKOIO O0YUEHUS;

- CTUMYJINPOBATh MHTEPEC K U3YyUCHUIO JUCLIUIUINHBL;

- ONUPAThCs HA OPraHU30BAaHHYIO CAMOCTOSITENIbHYIO Pa0OTy CTYJCHTOB.

[Ipy moaroroBke K Ja0OpPAaTOpHBIM paboTaM OO0yYaromMMCS HEOOXOIUMO H3Y4YHTh
OCHOBHYIO JIUTEpaTypy, O3HAKOMHUTBCS C JONOJIHMUTENbHOM nureparypoil. Ilpu sTom ydecTs
pEKOMEHJAUU TIpernoAaBarens W TpeOoBaHHMA ydeOHOH mporpammbl. B xone MOATOTOBKH K
7a00paTOpHBIM paboTaM HEOOXOAMMO OCBOMTb OCHOBHBIC IOHATHUS W METOJUKU pacyera
1oKa3areseid, OTBETUTh Ha KOHTPOJIbHBIE BOIIPOCHI.

Crpykrypa ¥ (popMa oTyeTa 0 1a00paTOpPHOH paboTe

Otuer o mnabopaTopHOW paboTe [O/DKEH BKIOYATh B ceOs: TUTYJIbHBIA JIHCT,
(GOpMyYIUPOBKY 3aJaHUsl, TEOPETUUYECKHE TOJIOKEHUS, HCIOJIb3yeMble TIPH BBINOJIHECHUN
nabopaTopHOil paboThI, OMKUCAHKUE MPOIECcCa BBHIIOIHEHHS J1a00PATOPHOM PadOThI, TOJTY4YCHHBIC
pe3y.]'II)TaTI)I 1 BBIBOJBI.

TpeboBanus k oopmIIEHHIO OTYETa 0 Ja00paTOPHOU padoTe

ITo xaxmoit nmabopaTopHO pabOTe BBHIMOIHSIETCS OTACIBHBIM OT4YeT. TUTYIbHBIA JHCT
oopmisieTcs B COOTBETCTBUM C IabioHOM (00pa3noM) mnpuBeAeHHbIM Ha caiite ['YAII
(www.guap.ru) B paznene «CeKTop HOPMATHBHOM JOKyMEHTAI[MU». TeKCTOBbIE U rpaduuecKue
Marepuaibl oGopMIsItoTcs B cooTBeTcTBUM C AciicTByronuMu ['OCTamu u tpebGoBaHUsIMH,
npuBeneHHbIMA Ha caiite T['YAIT (www.guap.ru) B pasgene «CeKTOp HOPMAaTHBHON
JOKYMEHTALUN.

11.5. Metoauyeckue yKa3zaHusl JUIsi OOYYalOMIUMXCS MO TMPOXOXKIACHUIO KypCOBOTO
IPOEKTHUPOBAHUS/BBINOIHEHUST KYpCOBOW palOThI (eciu npedycmompeno yueOHbiM NAAHOM NO
O0auHOU oucyuniuHe)

11.6. Meroauueckue ykazaHus UIsi OOYJaIOMIMXCS MO MPOXO0XKIECHHIO CAMOCTOSITEITHHOM
paboTHI

B xoze BBIOTHEHUS CaMOCTOSATENbHONW pabOThI, O0YUYaAIOUIUIICS BBIMOJIHSAET paboTy MO
3aJJaHUI0O ¥ TIPU METOJUYECKOM PYKOBOJCTBE IpENojaBaTelis, HO 6e3 ero HemocpeaCTBEHHOTO
y4acTusl.

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

B mporiecce BBIMOTHEHHUSI CaMOCTOSITENbHONW paboThl, y oOydaromierocss (popMHpYyeTcs
1enecoo0pa3Hoe IIaHUPOBaHUE pabovero BpeMeHH, KOTOPOe MO3BOJISIET UM Pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHHMU M CHUCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHUM, OOECIeYMBAET BBICOKHMA
YpOBEHb YCIEBAEMOCTH B IMEpPHOJ OOY4YEeHMs, MOMOraeT IOJyYUTh HAaBBIKA IOBBIIICHUS
npo(hecCHOHATLHOTO YPOBHSL.

MeTtoauyeckumMi ~ MaTepuaiaMM,  HAlpaBJSIIONIMMH  CaMOCTOSITENIbHYIO — paboTy
00y4aroIUX CSASIBIISIOTCS:

—  y4eOHO-METOIMYECKHI MaTepHall Mo JUCIUILUIMHE,
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— METOJIUYECKUE YKa3aHUsS MO BBIMOJIHEHUIO KOHTPOJIBHBIX paboT (i o0ydaromuxcs
1o 3a049HOU (popme oOydeHwHs ).

11.7. Metoauyeckue yKazaHUs I OOYYarOIIMXCS TI0 MPOXOXKIACHUIO TEKYIIETO
KOHTPOJISI YCTIEBAeMOCTH.

Texymuii KOHTPOJb YCHEBAGMOCTH TIPEIyCMAaTPUBAET KOHTPOJIL KadecTBa 3HAHUU
00yJaromuUXCsi, OCYIIECTBIIEMOTO B TEYCHHE CEMECTpa C IENbI0 OICHUBAHMS XO0Jla OCBOCHUS
JIMCIHIIIHHEL

MeToibl TEKYIIETO KOHTPOJISI BEIOUPAIOTCS TIPETIOaBaTeIIeM CaMOCTOSTEIIEHO UCXOS U3

crienu(UKN JUCITUTITHHBI.

Bo3MoxHBIE METOJIBI TEKYIIETO KOHTPOJIS 00yUYaIOIUXCS:

—YCTHBIA OIIPOC HA 3aHATHSAX;

—CUCTEeMAaTUYECKasi IPOBEPKA BBIMOJTHCHUS UHIUBUAYAIBHBIX 3a/IaHUH;

—3aIMTa OTYETOB 110 JTaOOpPaTOPHBIM paboTaMm;

—TPOBEJICHNE KOHTPOJIBHBIX padoT;

—TeCTUPOBAHUE;

—KOHTPOJIb CAMOCTOSITEIBHBIX PadOT (B MMCHbMEHHOM M YCTHOU (hopmax);

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

—KOHTPOJIb KypCOBOT'O IPOSKTUPOBAHUS U BHITIOJTHCHHS KYPCOBBIX PaboT;

WHBIC BUJIBI, OTIPEACIIIEMBIC ITPETIOJaBATEIICM.

B teuenue cemectpa oOyuaroniuiicss opopmisieT OTYETHbIE MaTepHAIbl B COOTBETCTBUU C

YCTAaHOBJICHHBIMH TPEOOBAaHUSMU M METOAAMH IPOBEJCHHS TEKYIIETO KOHTPOJSA, U

MIPENo/IaBaTellb OIEHUBACT MPEACTABICHHBIC MATCPUAIBI.

[Ipy TOIBENECHWM WTOTOB TEKYIIErO KOHTPOJS YCIEBAEMOCTH B  BEIOMOCTH

OoOy4JarolMMCsl  BBICTABJISIOTCS ~ aTTECTAllMOHHBIE  OLIGHKH:  «aTTEeCTOBAH»,  «HE

arTecToBan». CUCTEeMa W BO3MOJKHBIC KPUTECPHH OLICHKH YYUTHIBACT 3HAHHS, YMEHUS,

HaBBIKM ¥ (WJIHM) OMNBIT JEATENbHOCTH, XapaKTepU3YIOIIME dTanbl (HOpMHUPOBAHUS

KOMIICTCHIIMA JTUCIUIUTHHBI. Pe3ymbTaThl TEKYIIETO KOHTPOJIS JTOJDKHBI YYUTHIBATHCS

MIPU IPOMEKYTOUYHOM aTTeCTaIUH.

11.8. MeTtoauueckue yka3zaHus A 00y4aroUIMXcs MO MPOXOXKICHHUIO MPOMEKYTOUHOMN
aTTeCcTranuu.

[IpomexyTouHas  artectanus  OOydaloImIUXCs — MpeAycMaTpUBaeT  OIICHHBAHHE
MIPOMEXKYTOUHBIX U OKOHYATEIbHBIX PE3Yy/IbTaTOB 00y4deHMs MO JuciuruinHe. OHa BKIIIOYAET B
ceost:

— D9K3aMeH — ¢opMa OIEHKM 3HAHWM, TOJYYCHHBIX OOy4YalomUMCs B TIpOIecCe
W3YYEHUS BCEW MUCIUIUIMHBI WM €€ YaCTH, HAaBBIKOB CAMOCTOSATEIHHOU paboThl, CHOCOOHOCTH
NPUMEHATh MX JJis pEUIeHUs] NMPAKTHUYECKUX 3ajad. JK3aMEH, Kak MpaBWIO, MPOBOJUTCS B
MeproJ; HK3aMEHAIMOHHOM CECCHMM M 3aBEPIIACTCS aTTECTAIMOHHOM OIEHKON «OTIUYHO»,
«XOPOLIOY, KYJOBIETBOPUTEIHLHO», «HEYTOBIECTBOPUTEIILHOY.

— 3a4eT — 3To (opMa OLIEHKH 3HAHUH, MOJYYEHHBIX OOYyYalOIIUMCS B XO/€ U3yUCHUS
yueOHOM TUCIUTUTMHEI B [IEJIOM WJIM POMEXYTOUHAas (TI0 OKOHYaHUU CEMECTpa) OlIeHKa 3HAHUHN
00ydJaronMcs 1o OTIEIBHBIM pa3einaM AUCIUIUTHHBI C aTTECTAIMOHHOW OIICHKON «3a4TeHOY
WJIU «HE 3aUTEHO».

PesynpraThl NpoMEKyTOYHOM aTTECTAlMM 3aHOCATCSA JEKaHaTaMHU B JKypHal ydéra
MPOMEKYTOUHOM aTTecTalny, YUeOHYI0 KapTOYKy W aBTOMATHU3WPOBAHHYIO MH(OPMAIMOHHYIO
cucremy I'VAIL

ATTecTalliOHHbIE OIEHKH MO (DaKyJIhbTAaTHUBHBIM AUCIHUIUIMHAM BHOCSTCS B 3a4&THYIO
KHIXKKY, BEIOMOCTb, yueOHyto kapTouky, AUC I'VAII u, no cornacoBaHuto ¢ o0y4aromumcs, B
NPUIIOKEHUE K IOKYyMEHTY O BhICIIEM 00pa30BaHUU U O KBAJTU(PHUKAIHIH.

[Tocne mpoxoskIeHUst TPOMEKYTOUHOM aTTECTAIlMK 00yJaromuics 00s3aH MPEA0CTaBUTh
B JICKAHAT 3a4E€THYIO KHUXKKY, [IOJIHOCTBIO 3aII0JIHEHHYIO [IPEN0IaBaTEIIEM.
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Ilo  pesynapTarTam  yCIEHIHOIO  MPOXOXKIEHUS  NPOMEXKYTOUYHOM  aTTeCTallUU
0o0y4JarolmMMUCS W BBINOJHEHHUS Y4eOHOTO IUIaHa Ha COOTBETCTBYIOIIEM Kypce, JIeKaHaThI
TOTOBSAT IPOEKT MpHKa3a 0 NEPEBOE 00yUarOIIMXCs C Kypca Ha KypcC.
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Jluct BHeceHUs U3MEHEHUH B pabouyto MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHusl
Kadeapsl

Ionmuce
3aB.

kadempoit

12.
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