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Annoranus

Jucuunnuza «IIpoexTrpoBanue 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.

JlucuurinHa HareneHa Ha (G OPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITETCHIUH:

VYK-1 «Cnoco0GeH OCyIIECTBIATh MOWCK, KPUTHUYECCKUN aHAIM3 M CHHTE3 HWH(POpPMAIIWH,
MPUMEHSATh CUCTEMHBIN MTOAXO0/ JIJISl PEIICHUs] TOCTABJICHHBIX 3a7a1»

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

[IK-2 «CnocoOHOCTh TPHUMEHSITh COBPEMEHHBIC J3JCKTPOTEXHHUYEC-KUE W3JeTus,
CPEICTBA ANIEKTPOHUKH M MUKPOIIPOIIECCOP-HON TEXHUKH, BKJIIOYAs IPOrPaMMHOE O0ecIieueHue,
B pa3padaThlBaCMbIX HM3MEPHUTCIBHBIX W YIPABJISIONIUX CHCTEMaX, CHCTEMax KOHTPOJIS
apameTpoB»

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

CopepxaHnie TUCIUILIMHBI OXBATHIBAET KPYT BOIIPOCOB, CBSI3aHHBIX C (DOPMHUPOBAHUEM Y
OakanaBpOB 3HAHUN B 00JIACTH TEOPUHU IMPOCKTUPOBAHUS CIECUHUATM3UPOBAHHBIX IUMPOBBIX U
U (PO-aHAIOTOBBIX HU3MEPUTENbHO-BBIUMCIUTEIbHBIX KOMIUIEKCOB HAa OCHOBE KOMILIEKTOB
UM(POBBIX  WHTErPaJbHBIX CXEM  Pa3IMYHOTO YPOBHS HMHTETpalldd M BCTPOEHHBIX
MUKPOIIPOILIECCOPOB U MUKPO-DBM, MOAroTOBKA BHITYCKHUKOB K PEIICHUIO MTPO(HECCHOHATBHBIX
HAy4YHO-UCCIIEIOBATENbCKUX  3a/ay, CBA3aHHBIX C  IPOBEJIEHUEM  AKCIIEPUMEHTAIbHBIX
UCCIIeIOBaHU, (OpPMHUpPOBAHHE Y CTYACHTOB COBPEMEHHOTO HAYYHOTO MHPOBO33PEHUS,
pa3BUTHE TBOPUYECKOIO E€CTECTBEHHOHAYYHOTO MBILIUIEHUS, O3HAKOMJIEHHE C METO/0JIOrHei
MIPOEKTUPOBAHUS COBPEMEHHBIX EKTPOHHBIX U3MEPUTENBHBIX CPE/ICTB.

[IpenogaBanue AMCHMIUIMHBI IpeAycMaTpUBaeT cieayromue QopMbl OpraHu3aluu
yueOHOro mpoliecca: JeKIuu, 1a0opaTopHble paboThl, MPAKTUYECKUE 3aHATHUS, CAMOCTOSTENbHAS
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 CHCTEM,

aHalM3a M CHHTE3a MHUKPOIIPOLECCOPHBIX

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

- (opmupoBaHUE TEOPETUYECKUX U MPAKTUYECCKHX HABBIKOB pa3pabOTKU, OTIAJAKU H
TECTUPOBAHUS ANTOPUTMUYECKOTO U MPOTPaMMHOrO0 00ECHEUYeHUs MHUKPOIPOLIECCOPHBIX

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, 00pa30BaTEeIbHON MPOrpaMMBbl BBICIIETO 0Opa3oBaHUs (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
KOMIIETCHIIMSIMYM WM UX 4acTsMHU. KoMIeTeHIMY M MHAUKATOPbI UX JTOCTH)KEHUS 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 MH(POPMALIUIO 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 (POpPMYyTHUPOBATh 3a/1a4H,
pamKa KOTOpbIe HEOOXOIMMO PEIIUTh TS €€
MTOCTABJICHHOM TIe/IN
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; ONITUMAIHFHOTO CTI0C00a penIeHus 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 MUKPOIPOLIECCOPHOM TEXHUKH C
ANEKTPOTEXHUYEC- 1[eThI0 IPUMEHEHUS B COCTaBe MPUOOPOB U
KM€ W3JIeNHs, KOMILIIEKCOB
CpeacTBa [1K-2.VY.1 ymeTs pa3pabaTbIiBaTh CTPYKTYPHBIEC U
AIIEKTPOHUKH U IPUHLIUIIAATIBHBIE CXEMBI Y3JI0B U3MEPUTEIHHO-
MHUKPOIPOLIECCOP- BBIYUCIIUTEIILHBIX KOMILJIEKCOB
HOW TEXHUKHU, [1K-2.B.1 BnageTh HaBbIKaMH pa3pabOTKH
BKJIIOUast MIPOrPaMMHOT0 00€CTICUCHUSI U3MEPUTENbHBIX,
POrpaMMHOE YIPaBISIOUUX U KOHTPOJIUPYIOIIUX CUCTEM
obecricucHue, B
pa3pabaTbhIBaeMbIX
WU3MEPUTEIIbHBIX U
YIPaBISIOLUINX
CUCTEMAX, CUCTEMAaxX
KOHTPOJIS
1apaMeTpoB
[TK-5 CnocobHOCTH
OCYIIECTBIISATh
TEXHUYECKUU
KOHTPOIID € [IK-5.Y.1 ymeTs pa3pabaTbiBTh yCTPOWCTBA
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 KOHTPOJISI TapaMeTPOB U3AETUI
pa3paboTke,
MIPOU3BOJICTBE U
00cIyKUBaHUU
MIPOTYKIIUH
2. Mecro nuctutuiiHbEL B cTpykType OI1
JucuunnuHa Oa3upyeTcss Ha 3HAHUSAX, paHee MPUOOPETeHHBIX CTYACHTaMU TpHU
W3YYEHUU CICAYIONMNX AUCIUTUINH:
- Undpopmaruka;
- [AuckperHbie HHOOPMAITMOHHO-U3MEPUTEIIbHBIE CUCTEMBI,
- DIIEKTPOTEXHUKA;

- Opranu3zanus oOMeHa nH(opMmarluei;
- DNEKTPOHHUKA U MUKPOIPOLIECCOPHAs TEXHUKA;
- OCHOBBI TTPOCKTUPOBAHUS TPHOOPOB U CHCTEM.
3HaHUsA, TOJYYEHHbIE TMpPU HU3YYEHUHM Marepuana JaHHOW JIMCUUIUIMHBI, HUMEIOT Kak
CaMOCTOSITEIIbHOE 3HAUYCHHE, TaK M UCTIOIB3YIOTCS MPU N3YYEHUHU APYTHX TUCIUTIINH:
— HuTennekryaabHble MUKPOMEXAHUYECKUE TATUHKH.

3. O0BeM U TPYAOEMKOCTh JUCITUTUTAHBI
JlanHbple 00 o0uieM oO0beMe AUCHUILUIMHBI, TPYJOEMKOCTH OT/AEIbHBIX BHUJOB Y4eOHOM
paboThI MO TUCHUIUIMHE (M pacnpeielieHne 3TOW TPYJO0EMKOCTH 10 CEMeCTpaMm) Mpe/ICTaBICHbI B
Tabmuie 2.

Ta6mmma 2 — O6beM U TPYJ0EMKOCTh JUCITUTIITUHBI

N Tpy0eMKOCTb 110 ceMecTpam
Bun yuebnoit paboTbl Bcero NeG No7
1 2 3 4
Oobwasn mMpyooemMKocHb oucuunaumnwt, | 1/ 252 3/ 108 4/ 144
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3E/ (uac)

H3 Hux uacoe npakmuueckoi no020moeKu 9 2 7
AyoumopHhuie 3anamus, BCETO 4ac. 32 12 20
B TOM YHCJIE:
nexuun (JI), (gac) 14 8 6
npaktudeckue/cemunapckue 3anarus (I13), 4 4
(gac)
naboparopusie padbotsl (JIP), (dac) 14 4 10
KypcoBoii poekT (padota) (KII, KP), (uac)
9K3aMeH, (4Jac) 9 9
Camocmoamenvnas paboma, Bcero (4ac) 211 96 115
Buo npomesicymounoin ammecmayuu. 3a4er, OK3.
3auer,
mudd. 3ager, sk3amer (3auer, dudd. 3au, 3auer
OK3.
DK3.*%*)
IIpumeuanue: " KaHIHIATCKII SK3aMeH

4. ConepxaHue JUCITUTUTHHBI
4.1. Pacnpeznenenue Tpy10€MKOCTH JTUCHUILIMHEI 110 pa3ieiaM U BUAaM 3aHATHMN.

Pa3nensbl, TeMbl AUCHUIIIMHBL U UX TPYAOEMKOCTh IMPUBEIEHBI B TabmuIe 3.

Tabnuna 3 — Pa3zensl, TeMbl AUCHUIIIMHBI M UX TPYJIOEMKOCTb

Pazgenel, TeMbl JUCITUTIINHEL Jlexnuu I13 JIP KII CPC
(dac) (C3) (gac) (dac) (dac)
Cemectp 6

Pazgen 1. 3agaun mudpoBhIxX 1 16

BBIYHACIUTEIILHBIX YCTPOUCTB

MPHUOOPHBIX KOMIUIEKCOB.

Paznen 2. IlpoexktupoBanue nudposeix | 1 2 16

yCTPOICTB KOMOMHAIIMOHHOTO THIIA.

Paznen 3. IlpoexktupoBanue nudposeix | 1 2 16

YCTPOMCTB MOCIEA0BATETLHOCTHOTO

THIIA.

Pasnen 4. IlpuHnunel opranu3anuu 2 16

MUKPOTIPOIIECCOPHBIX U3MEPUTEIIHHO-

BhruncauTenbHbIX cuctem (MBC).

Pazgen 5. Ilporpammuoe obecrieueHue 2 16

Mukpomnporeccopubix UBC.

Paznen 6. IIpoekTupoBanue 010K0B 1 16

MIaMSATH MHUKPOITPOIIECCOPHBIX CUCTEM.

Hroro B cemectpe: 8 4 96
Cemectp 7

Pazgen 7. Anropurmuueckoe 5 1 3 35

o0ecriedeHne MUKPOTIPOIIECCOPHBIX

NBC.

Paznen 8. Opranuzamnus naTEpPEcoB 6 2 4 40

Mukpomnporeccopubix UBC.

Paznen 9. IlporpamMmmupyemeie 6 1 3 40

JIOTUYECKUE HHTETPATTbHBIC CXEMBI.

Hroro B cemectpe: 6 4 10 115




HUroro: 14 4 14 0 211

[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 pasJesioB U TeM JCKIIMOHHBIX 3aHATHIA

Howmep pasnena Ha3zBaHnue u cofiep>kaHue pa3iesioB U TEM JIEKIIMOHHbIX 3aHATHH

1 0630p COBPEMEHHBIX BBIUYHCIIUTENIbHBIX CpeAcTB U
HE00XO0IMMOCTh X IPUMEHEHUS B cOBpeMeHHbIX 6opToBbIX IBC.
OcHoBHbIE napaMeTpbl 1eMeHTOB Lu¢poBoi TexHuku (DCJI,
TTJI, TTJIO, KMOII -cepuit). Cucrema o0003HAUCHUU
(YHKIIMOHAJIBHOW TMPUHAJIEKHOCTH LUPPOBBIX MUKPOCXEM.
Kopryca.  IlpaBuia  BbIMOJIHEHUS ~ (PYHKUIMOHAIBHBIX U
NPUHLMIIUAIBHBIX ~ JJEKTPUYECKUX  CXEM,  HCHOJIb3YIOIIHUX
3JIEMEHTbl  LU(POBOM  TEXHUKU. YCIOBHBIE Tpaduyeckue
0003Ha4YeHMsI 3JIEMEHTOB IIU(PPOBOI TEXHUKHU.
2 JIN3bIOHKTUBHAsT W  KOHBIOKTHBHAasT HOpPMajbHbIE  (OPMBIL.
TaOnuubl MCTUHHOCTH. YIpOIIeHHE OYJIEeBbIX BbIPAKECHUH.
KoHcTpynpoBanue cxeM Ha OCHOBE OYyJIEBBIX BBIPAKCHUH.
3 bazoBeie [0CJIEI0BATEIbHOCTHBIE CXEMBI. ITonsatue
ycToitunBocTd. Tabmuia nepexonoB. Vckmouenne n30BITOYHBIX
YCTOMYMBBIX COCTOSTHUM. MeTtobl IIPOEKTUPOBAHNE
MOCJIEI0BATEIbHOCTHBIX CXEM. ACHHXpOHHBIE
IIOCJIE0BATEIbHOCTHBIE CXEMBI.
4 [Tpunuune! opranuzanuu Mukpomnpoueccopusix MBC. 3agaun,
pemaembie UBC B coctaBe mnpubopHoro kommiekca. O630p
COBpEMEHHBIX 00pTOBBIX MuUKpomnpoleccopubix MBC, pemaemblie
uMH 331aun Ha Oopty JIA, M mepcrnekTuBbl MX JajbHEHIIero
pa3BUTHA. APXHUTEKTYpa LIEHTPATU30BaHHBIX U paclpe/esIeHHbIX
mukponpoueccopubix  MMBC  JIA.  OpnHomponeccopHble U
MHOT'OIIPOLIECCOPHBIE  CTPYKTYpbl. MarucTpanbHblii  ITPUHIUI
opra"usanuu Mukponpoueccopusix MBC.
5 OcHOBHBIE TPOTPAMMHO-IOCTYIIHBIE Y3JIbI MHKpOIIpolieccopa U
MUKpoOBM. Peructpel u peructpoBbie (aiinbl. OpraHuzarus
creka. Pa3paboTka mporpamm Ha  sA3BIKE  accemoOiepa.
JlocTomuHCTBa M HEJNOCTaTKM si3blka accembuep. Cucremsl
pa3paloTKu, MIPOrpaMMHUPOBAHUS u OTJIa/IK1
MHUKPOIPOLIECCOPHBIX ~ cUCTeM.  OTiaguuKu,  SMYJISATOPHI,
nporpamMmaTopbl.  OCOOEHHOCTH  pa3pabOTKH H  OTJIAJKH
OTKa30yCTOMYUBOrO0 MporpaMMHoOro obecrnedeHus. OCHOBHbIE
AJITOPUTMBI IPOBEPKH PETUCTPOB U OJIOKOB MaMSITH.
6 [TpoexTrpoBaHue OJIOKOB MAMATH MUKPOIPOLIECCOPHBIX CHCTEM.
Knaccudukanus M OCHOBHbIE TEXHMYECKHUE XapaKTEPUCTUKU
3aIIOMUHAOLINX YCTPOMCTB. 0O630p COBPEMEHHBIX
3armoMuHaroNMX ycrpoiictB. O3V craruueckoro (SRAM — static
RAM) u aunamuueckoro (DRAM — dynamic RAM) tumos.
Cernerosnexkrpuueckas nmamsatbh (FRAM — ferroelectric RAM).
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TumoBbie cxembl aemmdpanuu anpeca. OCHOBHBIE CXEMBI
Hapall¥BaHUs Pa3psiIHOCTH M 00bEMA AMSITH.

AnroputMuueckoe obecredeHue Mukporporeccopubix  MBC.
MacitabupoBaHue CHUTHaIOB. AIINPOKCUMALUA CTaTHYECKHUX
XapaKTepUCTHK JIATYUKOB. Onpenenenue apaMeTpoB
ANIpPOKCHUMHUPYIOIIUX IOJMHOMOB C HCIOJIb30BAaHUEM METOJA
HalMEHBUIMX  KBaJApaToB.  ANNpPOKCHUMalus  CIIaiiHaMu.
Tabnuunast peanusanus (GyHKIMH. Junamuueckas
KOPPEKTHPOBKA XapaKTepUCTUK JaT4yuKoB. Jluckperuzauus W
BOCCTAHOBJIEHME  AHAJOIOBBIX  CUTHAJIOB. CrnaxuBanue
JUCKPETHBIX (QYHKIMHA. AITOpuTMBbl HU(POBOI SKCTPANONAIUHN U
uHTepnoIsiuuid. OCHOBHBIE TUIBI (DMIBTPOB M MX pEANTH3ALUsS C
UCIOJIb30BAHUEM MUKPOIIPOLIECCOPHON TEXHUKHU.

00630p COBPEMEHHBIX OOpPTOBBIX uHTepdeiicoB
mukponponeccopusix UBC. 3agaun n kinaccuduxanus. Pexumel
BBOJa-BhIBOIa.  [IporpamMMHBIi  BBOA-BBIBOA.  MHTEpdeich
IPOrpaMMHOr0 oOMeHa. AZjpecyeMblii U KOMMYTHUPYEMBIH MOPTHI,
Croco® pacmpeneNeHust aApPecHOro IPOCTPAHCTBA, CIOCOO
JUHEeHHOro BbIOOpa. BBOA-BBIBOJ B pekume mpepbiBaHUNA. Buis
npepeiBanuil. [loamporpammbl  oOCiIyXMBaHUS MpEpbIBAHUM.
WnenTudukanysi NpepblBalOLIEro YCTpoicTBa. BekTopHble H
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.

[TporpamMmmupyemsble norudeckue uHTerpanbHbeie cxemol (IIJINC).
Knaccugpukanus  IIJIMC.  O630p  coBpemennbix  [IJIUC,
W3TOTaBIMBAEMBIX CIEIHUATBHO JUISI TpPUMEHEHHS Ha OOopTy
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 " OCHOBHBIC
¢ynkunonanbHble Onoku. IIporpammuponanue. IlepcriekTuBEI
passutHs. Cucrema Ha kpuctamie SoC (System on Chip). O630p
coBpemeHHbIx [IJIMC SoC, BbITyckaeMbIX MPOMBINUIEHHOCTHIO.
ApXUTEKTYpa W  OCHOBHbIE  ()YHKIIMOHAJIBHBIE  OJIOKH.
[TporpammupoBaHue. [lepcnekTHBBI Pa3BUTHSL
IIporpammupyemsle B FPGA  MukpomnponeccopHele — siapa
(softcore).O030p COBpPEMEHHBIX MHUKPOMPOIECCOPHBIX  sEp,
BBIITYCKAEMBIX TPOMBINUICHHOCTBI0. APXHUTEKTYypa M OCHOBHBIE
¢ynkunonansHble Onoku. IIporpammupoBanue. IlepcrieKTuBEI
pa3BUTHSL.




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

Tabnuma 5 — [IpakTrdeckue 3aHATHS K UX TPYAOEMKOCTh

U3 Hux Ne
DopMBbI .
Ne Tembl mpakTHUECKUX TpynoemkocTb, | mpakTU4ecKkoi | pazzgena
/| 3aHATHA HPAKTHTICCIIX (gac) MOATOTOBKH, JIACLIUATLIT
3aHATHHA
(dac) WHBI
| Cemectp 7
1 VYnpomenue 0yneBbIx ITpakTnueckoe | 1 0,5 2
BBIpKEHUN 3aHATHE
2 Hcknrouenue [TpakTnaeckoe | 1 0,5 3
M30BITOYHBIX 3aHATHE
YCTOMYMBBIX
COCTOSIHUM
MOCJIeIOBATEIIbHOCTHEI
X CXEM
3 Apudmernaeckue [Tpaktuyeckoe | 1 0,5 5
oTepaly ¢ YiCliaMu B | 3aHATHE
dbopmare ¢
(bUKCUpPOBaHHOM
3ansATOU
4 Boruncnenune ynkumii | [Ipaktuyeckoe | 1 0,5 5
JUISl BHAUEHUH B 3aHSTHE
¢dopmare ¢
(bukcupoBaHHON
3anATON
Bcero: 4
4.4. JlabopaTopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U X TPYJOEMKOCTb IPUBEICHBI B TaOIHIIE 6.
Tabnuua 6 — JIabopaTopHble 3aHATHS U UX TPYJIOEMKOCTb
N3 Hux No
Ne HaunmenoBanue 1a60paTopHbIX paboT TpynoemKkocT®, | MPakTHHECKOH | pasjena
/11 (dac) MOITOTOBKH, JYCIIUTILI
(dac) WHBI
Cemectp 6
1 Pa3zpaboTka cxem Ha OCHOBE OyJIEBBIX 1 0,5 2
BBIPAKCHUIN
2 Pa3zpaboTka cxeM Ha MyJIbTHILUIEKCOpPAx 1 0,5 2
3 [udpoBsie METOIBI U3MEPEHUS 1 0,5 2
BPEMEHHBIX HHTEPBAJIOB
4 PazpaboTtka uuppoBbIX YCTPONUCTB 1 0,5 3
MIOCJIeIOBATEIFHOCTHOTO THUTIA
Cemectp 7
1 | ®dopmupoBaHue BpeMeHHEIX 3aepkek | 1 1 |3




2 PazpaboTtka nudpoBsIx GUILTPOB 2 1,5 7
HHN3KUX U BBICOKUX YaCTOT

3 AHarnoro-1udpoBoit mpeodpa3oBaTeib 2 1 8
MI0CJIe/IOBATEIBHOTO MPHOIIKEHHS

4 [udpoBoii AIeKTprUIecKuit TEpMOMETP 1 1 8

5 Wutepoeiic 12C 2 1 8

6 JIuckpeTHbIE YCTPOUCTBA OTOOpaKEHUS 2 1,5 8
uHpOopMaIU

Bcero: 14

4.5. KypcoBoe NMpoeKTUpOBaHHE/ BHIITOITHEHUE KYpPCOBOW PabOThI
VY4eOHBIM MJIaHOM HE IPESYyCMOTPEHO

4.6. CamocrosrenbHas padoTa 00yJaronIuxcs
Buiel caMocTosITeNbHOM pabOThI U €€ TPYJAOSMKOCTh ITPUBEICHBI B TAOIHUIIE 7.

Tabmmua 7 — Bugsl caMocTosITeNNbHON PabOTHI M €€ TPYIOEMKOCTb

Bun camocrosTensHoil paboTh Bizzo’ Cewmectp 6, uac Cemectp 7, yac
1 2 3 4
W3yueHne TeopeTHIecKoro Marepuaia
62 81
nucuuraHbl (TO)
KypcoBoe npoextupoanue (KII, KP)
PacuetHo-rpaduueckue 3aganus (PI'3)
Brinonnenue pedepara (P)
[ToaroToBka K TEKyLieMy KOHTPOJIIO 8 3
ycneBaemoctu (TKVY)
Homamnee 3amganne (/13)
Kontposnbnble paboTsl 3a04HKuKOB (KP3) 10 10
IToaroToBka K MpOMEXyTOYHOU
16 16
attecranuu (ITA)
Beero: | 211 96 115

5. IlepeueHb yueOHO-METOINYECKOTO OOECIICUeHUS
JUISL CAMOCTOSTEITLHON PabOThI 00YUAIONINXCS IO TUCIUIUIMHE (MOJTYITIO)
Y4eOHO-MeTOINYeCKHe MaTepuallbl JUIsl CaMOCTOSITENbHOW paboThl 00y4aromuxcs 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 IIeKTPOHHBIX IK3EMILISIPOB)

004 (075) Vepiomos E.I1. lludpoBas cxeMoTexHHKa: y4. | 24
v 27 nocobue. CII6.: BXB-IlerepOypr, 2004. -782
c.
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004 Manaxanos P.H. Moaynb aHaoro- 87
M74 ¢ poBoro npeoOpa3oBaHUs
MHUKPOKOHTpoJuIepoB Microchip cepuu
PIC18F. CII6.: TOY BIIO "CII6I' YAIT",

2014. - 37 c.
621.317 Manaxanoe P.H., Kpvicun /. FO. Lludposoit 86
1 75 anextpudeckuii 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. IlepedeHb 3JEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMALMOHHO-TEIEKOMMYHUKAITMOHHOU ceTn «THTepHeT»
Ilepeuens AIIEKTPOHHBIX 00pa3oBaTebHbIX pecypcoB UH(POPMAaLMOHHO-
TEJIEeKOMMYHUKAaMOHHON ceTtu «MHTepHeT», HEOOXOAUMBIX JJii OCBOCHHUS JUCLUIUIMHBI
npuBe/ieH B Tadymie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpa30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJICKOMMYHHUKAIIMOHHOHU ceTH «/HTepHeT»
URL aapec HaumenoBanue

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

8. Ilepeuenr HHPOPMAITMOHHBIX TEXHOJIOTHUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHUS, HCHOIB3YEeMOTO MpPU OCYIIECTBICHUN
00pa3oBaTEeNFHOTO MpOoIiecca M0 JUCIUIIIHHE.
[lepeueHpb uCnonbp3yeMoOro NporpaMMHOro odbecnedeHus npejacrasieH B Tadbuuie 10.

Tabmuna 10— [TepeueHsr mporpaMMHOT0 00€CIICUCHIS

No /1t HaunmenoBanue

He npenycmorpeno

8.2. IlepeucHb MH()OPMATMOHHO-CIIPABOYHBIX CUCTEM,HCIT0JIb3yEeMBIX pu
OCYIIIECTBIIEHUHU 00pa30BaTeIHLHOTO Mpoliecca Mo AUCIUILITNHE

[lepeuens WMCTHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMIPEJICTABICH B
Tabmmite 11.

Tabmuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne /1t HaunmenoBanue

He npenycmorpeno

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

Tabmuna 12 — CocTaB MaTepHaIbHO-TEXHIUYECKOH 0a3hl

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

1 JleknmonHas ayauropus
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2 MynbsTUMeauiiHas JIEKIUOHHAS ay IUTOPHUS

3 | Cnenuanu3upoBaHHas 1abOpaTopust

10. Onenounsie cpeacTBa AJIs MPOBEICHHS IPOMEKYTOUHOM aTTeCTaI[H
10.1. CocTaB OLIEHOYHBIX CPEACTBAIS IMPOBEACHUS HNPOMEXKYTOUYHOH aTTECTALUH
00yJaromuxcst Mo JUCUUIUIMHE puBeAeH B Tabmuue 13.
Ta6muma 13 — CocTaB OLEHOUHBIX CPEACTB JUISl IPOBEJCHUS IPOMEKYTOYHOM aTTeCTalluH

By npomexxyTo4HON aTTecTanuu [TepedyeHb OIICHOUHBIX CPEACTB

DK3aMeH

Cnucok BOMpOCOB K IK3aMEHY;
OK3aMeHalMOHHbIE OUJIETHI;
3amauu;

TecTsl.

3auer

Crircox BOIpOCOB;
Tecthr;
3agaqm.

10.2. B kayectBe KpUTEpUEB OICHKH YPOBHSA CHOPMUPOBAHHOCTH (OCBOCHHUS)
KOMIIETEHIIMH 00ydJaroUMMHCs MPUMEHseTCsl 5-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIUH, KOTopas npuBeaeHa B Tabnuie 14. B Teyenune cemecTpa MOXKET UCIOJIB30BATHCS

100-0ayuipHas  mkaia

MO,Z[ynLHO-peI;'ITI/IHFOBOI‘;I CHUCTCMbI yHI/IBepCI/ITeTa, IIpaBujia

HCITIOJIBb30BaHUA KOTOpOfI, YCTAHOBJICHBI COOTBCTCTBYIOIIUM JIOKAJIbHBIM HOPMATHBHBIM AKTOM

I'VAIL

Tabmmna 14 —Kpurepuu onieHKH ypoBHS chOPMHUPOBAHHOCTH KOMIETEHITHH

Or1eHKa KOMITETEHITUH

5-0ayutbHas mIKana

XapakTeprcTrka COpMUPOBAHHBIX KOMITETECHITHIA

«OTIIMYHO»
(Ga4YTCHO»

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepHa;

— YBEpPEHHO, JIOTHYHO, MTOCIIE0BATEIHHO U TPAMOTHO €T0 U3JIaraer;

— ONMHpasiCh Ha 3HAHHUS OCHOBHOM W JIOTOJTHUTEIHHOW JIUTEPaTypHI,
TECHO TPUBS3LIBACT YCBOCHHBIC HAYYHBIC ITOJIOKCHHSI C MPAKTUICCKON
JeSITEIIbHOCTHIO HAIPABJICHHUS;

— yMeJo 000CHOBBIBAET U apIYMEHTUPYET BBIIBUTAEMBIE UM UJIEH;

— JIeJIaeT BBIBOALI H 000OIIEHHS;

— cBOOOJTHO BJIAJICET CHCTEMOM CIIeMaTN3UPOBAHHBIX TTOHSITHH.

«XOPOLLIO»
«GAuTEHO»

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

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIE 3HAHUS C MPAKTHUYECKOW JIeATEIbHOCTHIO
HaIlpaBJICHUS;

— apryMEHTUPYET HayYHBIE MOJO0KEHHUS;

— JIeJIaeT BBIBOALI B 000OIICHHS;

— BIIAJICET CHCTEMOM CIICIIMATM3UPOBAHHBIX TTOHITHH.

«yZIOBJIETBOPUTEITHHOY
«GAuTEHO»

— o0yJaromuiicss YCBOMJI TOJBKO OCHOBHOW MPOTpaMMHBINA MaTepual,
M0 CYIIECTBY M3JIaraeT €ro, OMMpasch Ha 3HAHUS TOJBKO OCHOBHOMU
JTUTEPATYPHI;

— JIOMyCKaeT HeCYNeCTBEHHBIC OIMUOKH M HETOYHOCTH;

— UCTIBITHIBACT 3aTPYJHEHHUS B MPAKTUYECKOM TPUMEHEHUU 3HAHHMA
HATPaBIICHUS;

— cnabo apryMeHTUPYeT Hay9IHbIE MTOJIOKEHHS,

— 3aTpynHsieTcs B GOPMYJIUPOBAHUHU BBHIBOJOB U 000OIICHUH;

— YYaCTUYHO BJIaJACCT CUCTEMOH CTICTIMAJIM3UPOBAHHBIX MIOHATHH.

12




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

HCYOOBJIICTBOPUTEIILHO
<HC 3a4YTCHO»

MaTepuana;
paccMOTpEeHHH MPOOJIeM B KOHKPETHOM HAPaBIICHUY;

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,
— He (OPMYIUPYET BBIBOJOB M 0000IIEHHUH.

— o0ydJaromuiics He YCBOWJI 3HAYUTEIBHOH 4YacTH MPOrPaMMHOIO
— JIONYCKaeT  CYLIECTBEHHbIE  OIIMOKM W  HETOYHOCTU  IIpU

— UCIIBITBIBACT TPYAHOCTU B IPAKTUYECKOM IIPUMEHECHUH 3HAHUM;

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

Tabmuna 15 — Borpocs! (3agaun) 1S 9K3aMeHa

Ne Ilepeuenb BonpocoB (3afau) i FK3aMeHa Kon

/1 WHJUKATOpa
Muxkponpoueccopubie  komiuiektsl ~ BUC/CBUC.  Crpyktypa u | YK-1.V.1
(yHKIIMOHMPOBAHNE MUKPOIIPOIIECCOPHOM cucTeMbl. MukpokonTpomiepsl. | YK-1.Y.3
VYnpasiieHne MOLYyJIIMU IaMATH U BHEIHUMU yCTpoicTBaMu. CUTHAJIBI VYK-1.B.2
yrpaBiieHus. PexuMbl 0OMEHa TaHHBIMU. YK-2.3.1
Mukpomnporeccop Intel 8085A. Crpykrypa wmukpompomeccopa. biok | YK-2.V.1
peructpoB. Ctek. DYHKIIMU BBIBOJIOB U CUTHAJIOB. YK-2.V.3
CHHXPOHM3AIMS U MOCIIEN0BATEILHOCTh AeiicTBII Mukpomnpoieccopa Intel | YK-2.B.2
8085 A. KoMaHHbIE U MAIIMHHBIE LIUKJIIBL. VK-2.B.3
Cucrema mpepsiBaHuil MuKpornponeccopa Intel 8085 A. Cxema sxmoueny [1K-2.3.1
IIPOrpaMMUPYEMOr0  KOHTpoOJIepa mpepbiBanuii B Mukpomnpoueccopu( 1IK-2.Y.1
cucreme. KackaaHoe BKIIFOUEHHE KOHTPOILIEPOB IIPEPhIBAHUIA. IIK-2.B.1
CxeMbl TOJKITIOUEHHS] MOAYJIEH MaMsATH U BHEUIHMX YCTPOMCTB K IIMHAM gi'gg;

MHKPOIPOIIECCOPHOM CHCTeMbI. AOCONIIOTHAS ¥ HEaOCONIIOTHAS aipecaruu
TIAMSITH.

Peanuszanus 6e3yciOBHOTO M YCIOBHOTO NPOrPaMMHBIX BBOJA U BBIBOJA
JAHHBIX B MUKPOIIPOLIECCOPHON CUCTEME.

[IporpamMmmupyemsblii koHTposiep npepbiBanuil Intel8259A. Crpykrypa u
IIPOrpaMMUPOBaHUE  KOHTpoiuiepa.  DYHKIMOHAIbHOE  Ha3HA4YECHHE
BBIBOJIOB U CUTHAJIOB KOHTPOJLIEpa.

Kontpomnep npsimoro nocryna k namstu Intel 8237A. dyHkunoHambHOE
Ha3HAuYE€HUE BBIBOJOB U CHUTHAIOB KoHTpoiiepa. CTpykTypa U
(GyHKIMOHATBHOE Ha3HAYCHHE. YBEJIMYEHUE YHCIIa KaHAJIOB MPSIMOTO
JIOCTYTA K MaMATH.

Bxirouenue — kOoHTposulepa  IpsAMOro  JocTynma K [aMiaTH B
MUKPOMPOIIECCOPHYIO CUCTEMY ISl OOMEHa JAHHBIMHU C MOJYJISIMU MTaMsATH
Y BHEIIHUMH YCTPOHCTBAMM.

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

OCHOBHBIC TEXHUYECKUE XapaKTEPHCTHKH MHKpocxeM cemeiictBa Cyclone
II pupmer Altera.

bnoku maccuBoB nmormueckux ycrpoiicte (LAB — logic array blocks)
mukpocxem cemeiictBa Cyclone II ¢upmbr Altera. Coemunenune LAB.
CurHasnel ynpaBJieHUsI.

Jlornueckue smemeHTsl MUKpocxeM cemeiictBa Cyclone II ¢pupmer Altera.
CurnHasl ynpaBJICHHUS.

HoMuHanbHBI peXUM pabOThl JIOTMYECKOTO 3JEMEHTAa MUKPOCXEMBbI
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cemetictBa Cyclone 1T pupmer Altera.

JluHaMHYeCKUN peX UM palbOTHl JOTHYECKOTO SJIEMEHTa MHKPOCXEMBbI
cemetictBa Cyclone 1T pupmser Altera.

Crnoxubie mporpammupyembie Jorudeckue cxembl CPLD (Complex
Programmable Logic Device).

[Tporpammupyemas noruka “Cucrema Ha kpucramwie” (SoC - System on
Chip). CoBpeMEeHHOE COCTOSTHUE U TIEPCIICKTUBHI Pa3BUTHS.

[Tporpammupyembie MUKpotporieccopsl (Software cores).

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

Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / qudd. 3adera

Kon
Ne n/mt [lepeuens BonpocoB (3agay) it 3ayera / audd. 3agera S

[Tepedyens BonpocoB (3a1a4) 11 3aueTa / nuddhepeHIInPOBaHHOTO YK-1.¥.1
3ayeTa YK-1.V.3
Mukpokontpomiep  Microchip  PIC18F4520. Apxutektypa wu | YK-1.B.2
(byHKIMOHATBHBIE BO3MOXKHOCTH MHKpokoHTposuiepa. | YK-2.3.1
WNHTterpupoBaHHbIe 2IEKTPOHHBIE MOy, CUCTEMA KOMaH/. VK-2.¥.1
Opranuzanus namsatd MUKpokoHTposuiepa PIC18F4520. VK-2.V.3
Opranuzanus creka. PerucTpsl crienuaibHOro Ha3HAUYCHMUSL. VK-2.B.2
PeructpoBsie ¢aiinbl. KoManabpl MUKPOKOHTpOILIEpA 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 ymaoxutens. | [IK-2.B.1
Apudmerrndeckre KOMaH bl MUKPOKOHTPOJIIEPA. IK-5.¥.1

IIK-5.B.1

Cucrema npepsiBanuii MukpokoHnTposuiepa PIC18F4520.

[TopTs! U pOBOro BBOAA-BEIBOAA. KOMaH 16l MUKPOKOHTpOJLIEpA JUIS
paboThI ¢ IMHUAMH IU(POBOrO BBOJA-BHIBOJA.

WHTerpupoBaHHbIl 3JEKTPOHHBIM Monynab Taiimepa 0. OGpaboTka
IIPEPBIBAHMI.

VHTErpupOoBaHHbIl JIEKTPOHHBIA MOJYyJb TIE€HEpAaTOpa CHUTHajga ¢
HIUPOTHO-UMIYIBCHONW MOYJISIIUEH.

NHTerpupoBaHHbIN 3JIEKTPOHHBIA MOAYIIb IIOCIEA0BATEIIBHON
cuHXpoHHOU cBs3u MSSP. Peanuzanus untepdeiica
nocnenoBarenbHoi cBsa3u SPI (Serial Peripheral Interface).
O6paboTka npepbIBaHUM.

NHTerpupoBaHHbIN 3JIEKTPOHHBIA MOAYIIb IIOCIEA0BATEIIBHON
cuHXpoHHO# cBsi3u MSSP. Peanuzamus untepdeiica
I0CTIEeI0BaTENbHO cBsi3u 1°C (Inter-Integrated Circuit). OopaboTka
IIPEPBIBAHMIA.

NHTerpupoBaHHbIN 3JIEKTPOHHBIA MOAYIIb IIOCIEN0BATEIIBHON
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 3aiMcy U YT€HUs! TaHHbIX.
O6paboTka npeprIBaHUi.

HNHTEerpupoBaHHBId  JJIEKTPOHHBIM  MOJIYJb  aHAJIOTO-IIHU(POBOTO
npeobpaszoarens. OOpaboTka MpepbIBaHUIA.
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[lepeyenp TeM [uii KypCOBOTO IPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI
MpeACTaBJICHBI B TabmwmIe 17.
Tabmuua 17 — IlepeueHb TeM AJ1s1 KypCOBOTO MPOEKTUPOBAHMSI/BHIIOJTHEHUSI KYPCOBOM pabOThI

Ne i/t

KypcoBOi1 paboThI

[TpuMepHBIii IepeYeHb TeM Il KYpPCOBOTO IPOEKTUPOBAHUS/BBITTOIHEHHS

Y4eOHBIM IIIAHOM HE TPEAYCMOTPEHO

Bompocer st mpoBeneHUs TPOMEXKYTOYHOM aTTECTallMM B BHJE TECTUPOBAHHUS
MpeACTaBICHBI B Tabnwuie 18.

Tab6ymmia 18 — [IpumepHslii mepedeHb BOIPOCOB ISl TECTOB

No . Kon
[TpuMepHBIii IepeYeHb BOTIPOCOB IS TECTOB
/a WHIUKAaTOpa
1o xaKo# TEXHOJOTUY BBIIIOJIHEHBI MUKPOCXEMBI, 00J1aat01ne YK-1.V.1
MaKCUMaJIbHBIM OBICTpOeHCTBHEM? VK-1.V.3
Hamnumure, kakoe 0003Ha4eHHE UMEIOT MUKPOCXEMBI, BBHITIOJIHSIOLINE VYK-1.B.2
(YHKIIMHU TBOUYHBIX CYETUUKOB YK-2.3.1
JJ1s1 4ero npesHa3Ha4eH MyJIbTUILIEKCOp? YK-2.V.1
JUiist 9ero npepHasHaueH 1eEMyIbTHILIEKCOP? VK-2.V.3
3a cy€T Yero NOCTUraeTcsl YHUBEPCATbHOCTh MUKPOIIPOIIECCOPHBIX YK-2.B.2
cucrem? VK-2.B.3
[lepeuncnure 3agaun, pemraeMble MUKPOTIPOIIECCOPHOIM CHCTEMOI B 1K-2.3.1
COCTaBe MPUOOPHOTO KOMITIEKCA HK-2.Y.1
[lepeuncante OCHOBHbIE TPOIPAMMHO-I0CTYIIHbIE Y3JIbI 1K-2.B.1
MHKpOHIponeccopa HK-5.Y.1
IK-5.B.1

Hepe‘{I/ICHI/ITC OCHOBHBIC CTPYKTYPBI OpraHn3aniu CTCKa

[lepeuncanre JOCTOMHCTBA sI3bIKa acceMOIep

[lepeuncante HETOCTATKU 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

[IpuBenute Henoctatku O3V cTaTMyecKoro Tumna

[IpuBenure nocronncrea O3Y qUHAMHUYECKOIO THIA

IIpusenute HenocTatku O3Y AMHAMUYECKOTO THUIIA

IIpuBennTe NOCTOMHCTBA CETHETOAIEKTPUYECKON ITAMSITH

HpI/IBCIlI/ITC HCOOCTAaTKU CCPHCTOBJ’ICKTpH‘-ICCKOfI InmaMATHU

J1y1s1 uero mpuMeHsIeTCsl MacIITadupPOBAaHNUE CUTHAJIOB?

Ilepeuncaure nocronncra RISC no cpaBuenuto ¢ CISC

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

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT

Ne n/m [TepeueHb KOHTPOIBHBIX PAOOT

1 Hapucyiite apXUTeKTypy IIEHTPAIN30BAHHBIX MHUKPOITPOIIECCOPHBIX CUCTEM

2 Hapucyiite apXUTeKTypy JCICHTPAIN30BAHHBIX MHKPOTIPOIIECCOPHBIX CUCTEM

3 Kakoii kon Oyner 3anuca B namsTh nporpamm Mukpokontpoiuiepa PIC18F4520 s
KoaupoBanus koMmauas! incf g, 1, 0; eciiu peruetp g onpeaenén kak ¢ equ 0x123?

4 Kakoii koq OyneT 3anuca B namsiTh nporpamm Mukpokontposuiepa PIC18F4520 nis
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KOJMpoBaHusl KoMaH bl §oto OX34A?

5 Kakoii kon Oynet 3anuca B namsTh nporpamm Mukpokontpoiuiepa PIC18F4520 s
koaupoBanus komauael call 0X34A?

6 Kakoii kon Oynet 3anuca B namsTh nporpamm Mukpokontpoiuiepa PIC18F4520 s
koaupoBanus koMauael Movif OX34A, 0xX45E?

7 B namsiti mukpokonTposuiepa PIC18F4520 onpenenenst nBa peructpa al u bl.

Hamummre nmporpaMMHBIH KOJ[ Ha sSI3bIKE POrPaMMHUPOBaHHS acceMOiep st
BBITIOJIHEHUS ycioBus: ecm al > 3, to bl = bl + 1.

8 B namsitu mukpokontposuiepa PIC18F4520 onpenenenst aa peructpa al u bl.
Hanummre nmporpaMMHBIi KOJT Ha SI3BIKE MPOTPAMMUPOBAHHMSI acCeMOIIep s
BBINOJIHEHUS ycimoBust: ecmm al < 13, to bl = bl - 1.

9 B nmamsiti mukpokonTposuiepa PIC18F4520 onpenenenst nBa peructpa al u bl.
HanummTe nporpaMMHBINA KOJT Ha SI3bIKE IIPOTPAaMMUPOBAHUS acCeMOIep IS
BBINOJIHEHUs ycioBus: eci al = 3, to bl = bl + 10.

10 B namsti mukpokonTposuiepa PIC18F4520 onpenenenst na peructpa al u bl.
HanummTe nporpaMMHBIiA KOJT Ha SI3bIKE IIPOrPaMMUPOBAHUS acCeMOIep IS
BBINIOJIHEHUS ycioBus: ecm al > bl, o bl =bl + 1.

11 B namstu mukpokontposuiepa PIC18F4520 onpenenenst aa peructpa al u bl.
Hanummure nporpaMMHBIi KOJ1 Ha S3bIKE IPOrPAMMUPOBAaHMSI acceMOiep I
BBINOJIHEHUS ycioBus: ecmm al <bl, o bl =bl - 1.

12 B namsti mukpokonTposuiepa PIC18F4520 onpenenenst na peructpa al u bl.
HanummTe nporpaMMHBIA KOJT Ha SI3bIKE IIPOrPaMMUPOBAHUS acCceMOIep IS
BBINIOJIHEHUS ycioBus: ecm al = bl, to bl = bl + 10.

13 B namstu mukpokontposuiepa PIC18F4520 onpenenenst aBa peructpa al u bl.
Hanummure nporpaMMHBIi KOJ1 Ha S3bIKE IPOrPAMMUPOBaHMSI acceMOiep s
BBINIOJIHEHUS YCIIoBHsL: ecnu al<6>=1, to b1<4> = 1.

14 B nmamsti mukpokonTposuiepa PIC18F4520 onpenenenst qa peructpa al u bl.
Hanummre nporpaMMHBIH KO Ha sI3bIKE IPOrpaMMUPOBaHUS acceMOiep s
BBITTOJIHEHUS yCIIoBuUs: ecnu al<1>=0, to b1<7>=1.

15 Hapucyiite cxemy ajapecanii MoiyJiei maMsTH ¢ HOMOIIBIO AenndpaTopa

16 Hapucyiite pyHKIMOHANBHYIO CXEMY CEJIEKIIMH [TOPTa B MUKPOIIPOLIECCOPHOI
CHCTEMe, aJjpec KOTOporo paseH 2Bh

17 Hapucyiite pyHKIIMOHANBbHYIO CXeMy BBIYMCIUTENS ¢ ['apBapAcKoil apXUTEKTypon

18 Hapucyiite pyHKIIMOHANBHYIO CXEMY BbIUMCIHUTENS ¢ apxuTekTypoit @on Heiimana

10.4. Meroguueckue  Marepuaibl,  ONPEACNSAIONIME  TPOIEIyphl  OLICHUBAHUS
UH/IMKATOPOB, XapaKTepU3YIOIIUX d3Tanmbl (HOPMUPOBAHMS KOMIIETEHLUH, COAEp)KaTcs B
JOKaJIbHBIX HOpPMaTUBHBIX akTax [VYAIIL, periaMeHTHpyrOIMX TOPSANIOK U IPOLERYpPY
IPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHON aTTecTaluy 00y4aroIuXxcs
I'VAIL

11. Metoandeckue yKazaHus Ui 00YJarOIINXCs IO OCBOSHUIO JUCIUILTHHBI

11.1. Meroauueckue ykazaHus A OOy4aroIUXcs 10 OCBOEHHIO JIEKIIMOHHOTO
MaTepuaia

OcHOBHOE Ha3HAYeHME JEKIIMOHHOTO MaTepuaia — JIOTHYECKH CTPOWHOE, CUCTEMHOE,
riyOOKoe W sICHOE W3JIOKEHHWE YdeOHOro marepuana. HasHadeHune COBpEMEHHOW IJIEKIIMU B
paMKax IUCIMIIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(OPMAIMIO 1O TEME, a B OCBOCHUU
byHIaMEHTATPHBIX TPOOJIEM TUCHHIUIMHBI, METOJOB HAyYHOTO ITO3HAHHS, HOBEWUIIHX
JTOCTHKEHUI HaydyHOUW MBICTH. B yueOHOM mporiecce JICKIHS BBITIONHSET METOI0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIus packpbIBaeT NOHATUIHBIN anmapar
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KOHKPETHOW 0o0JIacTH 3HaHUs, €€ MpoOJIeMbl, JaeT LETbHOE MPEACTaBICHUE O AUCIUILIMHE,

NIOKa3bIBAET B3aMMOCBS3b C IPYTUMHU JAUCHUILINHAMU.

[lnanupyemMble pe3yabTaThl IPH OCBOSHUH 00yYarOMKUMUCS JIGKIIMOHHOTO MaTepraa;

— T[IOJIyYE€HHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HaHUH, YpPOBEHb
KOTOPBIX OIPEEIISIETCS LEIEBOW YCTAaHOBKOM K KaX10M KOHKPETHOU TEME;

— TOJIy4€HHE OIbITa TBOPYECKOI pabOThl COBMECTHO € IPENOJaBaTEIEM;

— pa3BuTHE HOPOPECCHOHATBHO-IENOBBIX  KauyecTB, JIIOOBM K IpPEAMETYy H
CaMOCTOSITEJIbHOTO TBOPYECKOTO MBIIIIECHUS.

— TOsBJIEHHE HEOOXOIMMOT0 HHTEpeca, HE0OXO0AUMOTO Il CAMOCTOSITENIbHON PadoThI,

— T[OJIyueHHE 3HAaHUKW O COBPEMEHHOM YpPOBHE pa3BUTHS HAYKH U TEXHUKH U O
IPOTHO3€E UX pa3BUTH Ha OJIIKaHIINE TOIBI;

— HayuyuTbCsl METOAUYecCKH oOpabaTbiBaTh MaTepuas (BbIACIATh TJIABHBIE MBICIU U
IOJIOKEHUS, NPUXOAUTh K KOHKPETHBIM BBIBOAAM, IIOBTOPATH MX B  Pa3JIMYHBIX
(bopMyIupoBKax);

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

JlexuMOHHBI MaTepuan MOXET CONPOBOXKIATbCA JIEMOHCTpauued CIaigoB U
UCIOJIb30BAaHUEM DPA3aTOYHOr0 MaTepuallia IpH MPOBEIEHUH KOPOTKHX JTUCKYCCHH 00
0COOEHHOCTSIX MPUMEHEHHS OTJEIIbHBIX TEMATHK I10 TUCIHILIIHHE.

CrpyKTypa Ipe/1ocTaBiIeHUs JIEKIIMOHHOTO MaTepuaia:

— - BBOJHAS YacCTh — IMOKA3bIBAET MIEPEUEHb PACCMATPUBAEMBIX B JIEKITUH BOIPOCOB, HX
aKTyaJIbHOCTb IS IPAKTUKU PUOOPOCTPOCHUS, CBS3h JICKIIMOHHOTO MaTepuaia ¢
OpPEeIbLAYIINM U NTOCIEAYIOIINM MaTepuagaMy; AaeTcsl IepeyeHb OCHOBHOU U
JIOTIOJTHUTEIILHOM JIUTEPaTyphI 10 TeMe, BKII0Yast PyKOBOJSIINE JOKYMEHTHI,

— - OCHOBHAs 4aCTh — IIOCJIEIOBATENIBHO IMOKA3bIBAIOTCS BBIHOCUMBIE BOIIPOCHI, PACKPBIBAIOTCS
TEOpPEeTUYECKHE MOJI0KEHHUS; TOKAa3bIBAIOTCSI OCHOBHBIE pacyeTHbIE (OPMYJIbI;

— - UTOTOBAs YacTh — IMOABOISTCS UTOTH 3aHATHS, aKTyaTH3UPYIOTCs HanOoJiee BaKHbIE
BOTIPOCHI; OTIPEICIISIETCS] TEMAaTHKA OyIyIUX MPAKTUIECKUX 3aHITUN 110 TeMe; TaéTcs
3aJjaHie Ha CaMOCTOSATENbHYIO IOATOTOBKY; IPOU3BOAATCS OTBETHI HA BOIPOCHI.

11.2. Meroauueckue ykasaHMs Ul oOydaromuxcs IO y4YacTHIO B CeMHHapax (eciu
npeodyCMOMmMpPeHO Y4eOHbIM NAAHOM NO OAHHOU OUCYUNTUHE)

11.3. Meroauueckue ykazaHHs sl OOyYarOIIUXCS IO MPOXOXKICHHIO MPAKTHIECKUX
3aHATUH (eciu npedycmompeno yuebHblM NIAHOM HO OAHHOU OUCYUNIUHE)

[IpakTHueckoe 3aHSATHE SABISETCS OAHOW M3 OCHOBHBIX (DOPM OpraHu3aluu y4yeOHOro
npoliecca, 3aKIroyvaroniascs B BBITOJHEHUH 00YyJaloLUIMMHCS 10JI pYKOBOJICTBOM ITpeToiaBaTess
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEJIbI0 YCBOEHUS HAyYHO-TEOPETHYECKHMX OCHOB YyueOHOM
JUCLUTUTMHBL, TPUOOpETEeHHs] YMEHUN M HaBBIKOB, OIbITA TBOPUECKON JESITEIbHOCTH.

enbro mpakTUYECKOTo 3aHATHS sl 00y4aroIerocs SBISETCS MPUBUTHE 00YUarOIIMMCS
YMEHMM U HAaBBIKOB MPAKTUYECKOM IEATEIBHOCTH 110 U3y4aeMOU JUCIIUIUINHE.

[Inanupyemble pe3yabTaThl IPU OCBOEHUHU 00YYAIOUIUMCS IPAKTHUECKUX 3aHATHI:

— 3aKperuvieHue, YriayOJieHue, pacIlUpeHHe M JeTalu3alis 3HAaHUA IpH peIleHUH
KOHKPETHBIX 3a/1a4;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITEIbHOCTH  MBILIUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBJAJCHHE HOBBIMH METOJAaMH M METOJUKAMH M3y4YEeHUs KOHKPETHOW y4ueOHOM
JUCLUIINHBL,

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

— olecrnedyeHne palMOHAIBHOIO COYETaHMs KOJUIEKTMBHOM M MHIMBHIyalbHOH (GopM
00yJeHusI.
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TpeboBaHust K MPOBEACHUIO MPAKTUYECKUX 3aHITUN

[IpakTudeckue 3aHATHS HAIPaBJICHbI Ha (POPMHUPOBAHUE Y CTYACHTOB MPO(PECCHOHATBHBIX
U MPAKTUYECKUX YMEHHM, HEOOXOJUMBIX ISl M3YUYEHHS IMOCIEIYIOMNUX Y4eOHbIX AMCIUILINH:
BBIIIOJHATh  ONPEJCIICHHbIE  JECWCTBUS, ONEpalMM, HEOOXOAMMBIE B  IOCIEAYIOUIEH
npoecCHOHaNbHOM NIeATeNbHOCTH (B mpolecce y4yeOHOH U MPOM3BOJACTBEHHOW MPAKTUKU,
HaIMCaHUs BBHIYCKHON KBaTH(HUKAIMOHHON paboTsl). Hapsiny ¢ dopmupoBanueM ymeHuil u
HABBIKOB B MPOLIECCE MPAKTUUECKUX 3aHATUN 0000Ial0TCs, CUCTEMAaTU3UPYIOTCS, YIITYOISIOTCS
U KOHKPETH3UPYIOTCS TEOPETUYECKHE 3HAHUS, BbIpaOATHIBAETCS CIOCOOHOCTH M TI'OTOBHOCTH
UCII0JIb30BaTh TEOPETUYECKUE 3HAHUS HA MPAKTHKE, PA3BUBAIOTCS MHTEIUIEKTYaJbHbBIE YMEHUSI.
ITpu BBIOOpE conepkaHusi U 00beMa MPAKTUUECKUX 3aHATUH CIIEAyeT UCXOAUTb U3 CI0XXHOCTH
yueOHOro MaTepuaina JUisi YCBOCHHUS, M3 BHYTPUIPEIMETHBIX U MEXKIPEAMETHBIX CBS3CH, U3
3HAUMMOCTH HM3y4aeMbIX TCOPETHUECKHUX IMOJIOKEHUN JUISI TPEACTOSANEeH MpodecCHoHaTbHON
NEeSTEIbHOCTH, U3 TOr0, KAKO€ MECTO 3aHMMAaeT KOHKpeTHas padoTa B mpoiecce GopMUpOBaHUS
[EJIOCTHOTO MPECTABICHHS O COICPKAaHUH YUeOHOM TUCIIUIUTHHEL.

11.4. Metoauueckue YykazaHusl A OOydYaroIIUXCsl MO BBIIOJHEHUIO J1a00paTOPHBIX
pabort (eciu npedycmompeno yueOHbIM NIAHOM NO OAHHOU OUCYUNIUHE)

B xonme BeimonHeHus maboOpaTOpHBIX pPAaOOT OOydYalOMIUMKCA MJOKEH YIIyOUTh H
3aKpenuTh 3HAHUS, NMPAKTUYECKUE HABBIKH, OBIJIAJIETh COBPEMEHHON METOIUKOM M TEXHUKOM
SKCIIEPUMEHTa B COOTBETCTBHHM C KBaJIH(PUKAMOHHON XapaKTEPUCTHUKON OO0YyJaromerocs.
Brimonaenne n1abopaTOpHBIX padOT COCTOMT M3 IKCIIEPHUMEHTAIBHO-TIPAKTHYECKON, pacyeTHO-
AHATUTUYECKON YacTeil U KOHTPOJIbHBIX MEPOIPHUSITHIA.

Boinonnenue nabopaTopHbIX padOT 00ydaroOIMMCS SBIISETCS HEOTHEMJIEMOM YacCThIO
W3YYEHUS JUCIUIUIMHBL, ONpEeNenseMOoll y4eOHBIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
00eCTIeYMBAIOIINM PEIICHUE CIIeTYIOINX OCHOBHBIX 33/1a4 00yJaromerocs:

— TIpHOOpeTeHHEe HaBBIKOB HCCIEIOBaHMS IMPOLECCOB, SBIEHUH U  OOBEKTOB,
M3Yy4aeMbIX B paMKaX JaHHOW JUCIHUILTNHBL,

— 3aKpeIUIeHHE, pa3BUTHE W JICTAIM3allUs TEOPETHUECKUX 3HAHWM, MOJYYCHHBIX Ha
JEKIUSX;

— TOJy4YeHHe HOBOM MH(OpMaLMU 110 U3ydaeMON AUCIUILIMHE;

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

3ajilaHue ¥ TpeObOBaHUs K MPOBEICHUIO J1a00paTOPHBIX paboT

JlaGopaTopHble 3aHATHUS HalpaBieHbl Ha (OPMHUPOBAHKE Y CTYJCHTOB IPOQeCcCHOHATBHBIX
H MPAKTHYCCKUX yMCHHfI, HeO6XO)II/IMI)IX I U3YYCHUS TMOCICAYIOIINX y‘-Ie6HBIX JAUCHUIIIINH:
BBIMOJIHATh ~ OTNpENeIeHHble  JIeMCTBUS,  ONepauuu, HeoOXOoAuWMble B IOCIEAYIOIIeH
npoeCCHOHATBFHON JIEATENIbHOCTH (B TIpollecce Y4eOHOH ¥ TPOM3BOJCTBEHHOW MPAKTHUKH,
HalMCaHUs BBITYCKHON KBadM(pHUKaNMOHHON paboTsl). Hapsiny ¢ dopmupoBanueM ymeHuil u
HABBIKOB B Ipoliecce JabopaTopHbIX 3aHATUH 0000IIAI0TCS, CUCTEMATU3UPYIOTCS, YIITyOIsIOTCS
U KOHKPETH3UPYIOTCS TEOPETUYECKHE 3HaHUS, BbIPAOAThIBAeTCs CHOCOOHOCTH M TOTOBHOCTh
HCIIOJIB30BAaTh TCOPCTUUCCKNUE 3HAHUA HA MPAKTHUKE, pa3BUBAIOTCA WHTCIINICKTYaJIbHBIC YMCHUA.
[Tpu BBIOOpE conepkaHus U 00beMa JIAOOPATOPHBIX 3aHATHUI CelyeT UCXOIUTh U3 CI0KHOCTH
yueOHOro MaTepuaia JJisl YCBOCHUS, M3 BHYTPUIPEIMETHBIX W MEKIIPEIMETHBIX CBSI3EH, U3
3HAYMMOCTH M3Y4aeMbIX TEOPETHUECKUX TIOJIOKEHUH Ul MpeacTosme npodeccuoHalbHON
NeSITeIbHOCTH, U3 TOT0, KAKOE MECTO 3aHMMAaeT KOHKpEeTHast paboTa B mporiecce (GOpMHPOBAHUS
[EJIOCTHOTO MPEICTABICHUS O COJIEPKaHUH Y4eOHOM JUCIIUTUINHBL

Matepuaii, BRIHOCUMBIN Ha TAOOpAaTOPHBIE 3aHSITHS JTODKCH:

- COACPKATb COBPEMCHHBLIC OOCTHXKCHUA HAYKUM W TCXHHUKHU B 06HaCTI/I 1/13yqaeM0171
JUCIUTIIAHBI,
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- OBITh MAaKCHUMaJbHO TPHUOMIDKEH K pealbHOW MpOopEeCCHOHATBHON eATeNIbHOCTH
BBIITYCKHHKAQ,;

- OmupaTrbcs HAa 3HAHUS W YMEHHA Yyxe C(HOpPMUPOBAaHHbIE Yy CTYIACHTOB Ha
HPEIIECTBYIOMIMX 3aHATHIAX MO JaHHOM WM oOecreyMBaroled TUCHMILIMHE, NOJAEPKUBATh
CBSI3b TEOPETUYECKOTO U MIPAKTUUECKOTO 00YUEHHUS,;

- CTUMYJIMPOBATh UHTEPEC K U3YUYECHUIO JUCLUILINHBL,

- OIIUPATHCS HA OPTaHU30BAHHYIO CAMOCTOSTENIbHYIO PaOOTy CTYIEHTOB.

[Ipu moaroroBke K JabOpPaTOpHBIM paboTaM OO0yYaroLMMCS HEOOXOIUMO H3Y4YHUTh
OCHOBHYIO JIUTEPATypPy, O3HAKOMHUTBCS C IONOJHUTEIbHOW JMTeparypou. Ilpm sTtom yuectsb
pEKOMEHJaluu Tpernoaasaresis U TpeOoBaHUsA y4yeOHOHW mporpamMMbl. B Xxoxe moaroToBku k
1a0opaTOpHbIM paboTaM HEOOXOAWMO OCBOMTH OCHOBHBIC MOHATHUS W METOJUKU pacyera
IIOKa3aTelel, OTBETUTh HA KOHTPOJIBHBIE BOIIPOCHI.

CrpykTypa B hopMa OTYETA O J1abOpaTOPHOM padoTe

Otuer o mabopaTopHOW paboTe MOJDKEH BKJIIOYATh B CeOS: TUTYJIBHBIA JIHCT,
(GOpMYITMPOBKY 3allaHUs, TCOPETUYECKUE IIOJIOKEHHSI, WCIIOJIb3YEMbIe TIPU BBIIIOJHCHUU
1ab0paTOpHOH pabOTHI, OMMCAHKUE MPOIECCa BBITTOJIHEHUS JTa00paTOpHOM pabOThI, TIOTyYCHHBIC
pE3yJIbTAThI U BBIBOJIBI.

TpeboBanus k 0ohopMIECHUIO OTYETA O J1TAOOPATOPHOU paboTe

[To xaxmoit mabopaTopHOil pabOTE BBIMOJHACTCS OTACIbHBIN OTYeT. TUTYIBHBIN JHUCT
opopmisieTcs B COOTBETCTBUU € Ia0noHOM (0Opas3ioM) mnpuBeAeHHbIM Ha caiite ['YAIIL
(Www.guap.ru) B pasaene «CeKTOp HOPMATUBHOM JOKYMEHTAIIMU». TEKCTOBBIC U TpadruecKue
MaTepuansl 0popMISIIOTCS B cooTBeTcTBUM ¢ JedcTByromuMu ['OCTamu u TpeGoBaHUSMU,
npuBeneHHbIMA Ha caiite ['YAIT (www.guap.ru) B paszgene «CeKTOp HOPMaTHBHOMN
JOKYMEHTAIUN».

11.5. Metoauueckue ykazaHUS Uig OOYyYaroIIMXCA IO MPOXOXKIACHUIO KypCOBOTO
MIPOCKTUPOBAHUS/BBITIOIHEHUST KYPCOBOM PabOTHI (eciiu npedycmMompero y4yeOHbIM NIAHOM HO
OaHHOU Oucyuniume)

11.6. Metoauueckue ykazaHus JUIsl 0Oy4JarOIIMXCs MO MPOXO0XKIEHUIO CAMOCTOSTEIbHOMN
paboTsl

B Xone BBINOJIHEHUSI caMOCTOSITEIbHOM pabOThI, 00YYaIOLIUIiCsS BBINOIHAET PaboOTy MO
3aJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HermocpeICTBEHHOTO
y4acTHs.

st oOydaronuxcst 1Mo 3a04HOM ¢dopMe OOydeHHSs, CaMOCTOATENbHass padoTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO paldoTy.

B npornecce BbIMOTHEHUS] CaMOCTOSITENILHON paboThl, Yy oOydaromierocsi (Gpopmupyercs
nenecooOpasHoe MiIaHUpoBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJSET UM pa3BUBATh YMEHUS
N HaBBIKM B YCBOCHHMU H CHCTCMATHU3AllUH HpI/IO6peTa€MBIX 3HaHPII71, oOecrieurBaeT BBLICOKHUH
YPOBEHb YCIEBAEMOCTH B TNepuoJ OOydYeHHs, TOMOTaeT IOJYyYUTh HABBIKM TMOBBIIICHUS
poeCCHOHAIBHOTO YPOBHSI.

MertoauyeckuMH ~ MaTepuallaMH,  HampaBJSAIOMIMMU  CaMOCTOSITENIbHYIO — paboTy
00yJarONTUX CSSBIISFOTCS:

—  y4eOHO-METOJMYECKUN MaTepHa 1o JUCIUIIINHE;

— METOJIUYECKHE YKa3aHUsS MO BBIMOJIHEHUIO KOHTPOJIBHBIX paboT (i o0ydaromuxcs
10 3204HOU (hopMe 0OyUeHHs ).

11.7. MeTtoauueckue yKazaHus [UIsI OOYYArOIIMXCS TIO MPOXOXKACHHUIO TEKYIIETro
KOHTPOJISI YCTIEBAeMOCTH.
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Texkymuil KOHTPOJIb YCIEBAEMOCTH IIPEIYCMaTpPUBAET KOHTPOJIb KadecTBa 3HAHUU
00y4aromuxcsi, OCYIIECTBIIEMOTO B TE€UEHUE CEMECTpa C IIeJIbI0 OL[CHUBAHHS XO0/a OCBOEHUS
JVCLIATUTAHBL.

MeTop1 TeKYIIEero KOHTPOJIS BRIOUPAIOTCS IIPEIOIaBaTeIeM CaMOCTOSITEIbHO UCXOAS U3

cneuu(UKH AUCIUTIINHBI.

Bo3mokHbIE METOABI TEKYIIET0 KOHTPOJISI 00YYarOIMXCS:

—YCTHBIN ONPOC Ha 3aHATHAX;

—CUCTeMaTHYeCKasi IPOBEPKa BBIMOIHEHUS UHIUBUAYAIbHbBIX 3a/1aHUM;

—3alIuTa OT4ETOB 10 JabopaTOpHBIM padoTam;

—IpOBEJICHNE KOHTPOJIBHBIX padoT;

—TECTUPOBAHHE;

—KOHTPOJIb CAMOCTOSITEILHBIX PA0OT (B MUCbMEHHOMN WJIM YCTHOHM hopmax);

—KOHTPOJIb BHITIOJIHEHUS! MHIUBUYaJIbHOTO 33/1aHUs Ha IPAKTHKY;

—KOHTPOJIb KypCOBOT'O IPOEKTUPOBAHUS U BBIMOJIHEHUSI KYPCOBBIX paboT;

WHBIE BHUJIBI, OTIPEIEIIIEMbIE TIPEIOIaBATEIIeM.

B teuenue cemectpa oOyuaronuiicss opopmisieT OTYETHbIE MaTepHAIbl B COOTBETCTBUU C

YCTQHOBJICHHBIMH ~ TPEOOBAaHMSIMA M METOJAaMH IIPOBEIEHHS TEKYIIErOo KOHTPOJIS, U

MpernoaaBaTeb OLIEHUBACT MPECTABICHHbBIE MaTEPHAIIBI.

[lpy moxBeAEHMHM WTOTOB TEKYIIETO KOHTPOJIS YCIEBAEMOCTH B  BEIOMOCTH

0o0y4JaromuMCsl  BBICTABJISIOTCS ~ aTTECTAllMOHHBIE  OLIGHKH:  «aTTECTOBAaH»,  «HE

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

HaBbIKM M (WIHM) OMNBIT JEATENbHOCTH, XapaKTepU3YIOIIME JTanbl (HOpMHUPOBAHUS

KOMIIETEHIIMI TUCHUIUIMHBL. Pe3ylbTaThl TEKyIIero KOHTPOJIS JOJDKHBI YUHUTBHIBATHCS

[IPU MPOMEKYTOUYHOM aTTeCTaIUH.

11.8. Metoauueckue yka3zaHus Al 00y4aroUIMXcs MO MPOXOKICHHUIO MPOMEKYTOYHON
aTTeCTallnuu.

[IpomexyTounas  artectanus  OOydaloIIUXCs — MpeAycMaTpUBaeT  OIICHHBAHHE
IIPOMEXKYTOUHBIX U OKOHYATEIbHBIX PE3Yy/IbTaTOB 00ydeHMs MO JuciuruinHe. OHa BKIIIOYAET B
ceOs:

— D9K3aMeH — ¢opMa OIEHKM 3HAHWM, TOJYYCHHBIX OOy4YalomUMCs B TIpoIecce
I/I?)yLIGHI/If[ BCGI7[ JAUCHUIIIIMHBI UJIM €€ 4aCTHU, HAaBBIKOB C&MOCTO?[TCJ'IBHO?I pa6OTBI, CHOCO6HOCTI/I
NPUMEHATh MX JJis pEUIeHUsl NMPAKTHUYECKUX 3ajad. JK3aMEH, Kak MpaBWIO, MPOBOJUTCS B
MEepUoJ, HK3aMEHAIIMOHHOM CECCHMM M 3aBEPIIAETCS aTTECTAIMOHHOM OIEHKON «OTIUYHO,
«XOPOLIOY, KYJOBJIETBOPUTEIBLHO», «HEYIOBIECTBOPUTEILHOY.

— 3a4eT — 3To (opMa OLIEHKH 3HAHUH, MOJYYEHHBIX OOYyYalOIIUMCS B XO/€ U3yUCHUS
yueOHOM TUCIUTUIMHEI B [IEJIOM WJIM POMEXYTOUHas (TI0 OKOHYaHUU CEMECTpa) OlIeHKa 3HAHUHN
00y4JaromuMcs 10 OTAEIbHBIM pa3fiesiaM TUCHUILUIMHBI C aTTECTAIlMOHHOW OIEHKOM «3auTeHO»
WJIH «HE 3a4TEHO».

Pe3ynbrarthl NmpoMEXYyTOYHOM aTTECTAallMUd 3aHOCATCSA JEeKaHaTaMU B JKypHal ydéra
IPOMEXKYTOUHOM aTTecTaluu, yueOHYI0 KapTOYKy M aBTOMAaTHU3WPOBAHHYIO MH()OPMAIMOHHYIO
cucremy ' VAIL

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

[Tocne mpoxoKaeHHS TPOMEXKYTOYHOM aTTeCTaIli O0yJaroIUiics 00s3aH MPEJOCTABUTh
B JIEKaHAT 3a4ETHYIO KHUXKKY, TIOJTHOCTBIO 3aMIOJTHEHHYIO TTPETMO0/1aBaTeIIeM.

[lo pe3ynapTaTaM  yCHEMIHOIO  HPOXOXKJAECHUS  MPOMEXKYTOUHOW  aTTeCTalluu
06y‘IaIOH_[I/IMI/ICSI 1 BBIITOJIHCHUSA yqe6H0ro IIJTaHa Ha COOTBeTCTBYIOH_[eM Kypce, JICKAaHAThI
TOTOBST MPOEKT MpHKa3a 0 MEPEeBOie 00YUAIOIIMXCS C Kypca Ha KypcC.
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Jluct BHECEHUS! U3MEHEHUH B pabouyro MporpaMmy JAUCIUTUINHBI

JlaTa BHECEHUS
M3MEHEHUI U
JIOTIOJTHCHUH.

Iloamnmce BHECHIETO
W3MCHCHHUS

CopaeprxaHue U3MEHEHUH U JOTIOTHEHUI

Jarta u Ne

IIPOTOKOJIA
3aceaHus
Kadeapsl

Iloanuce
3aB.
Kadeapoit
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