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Annoranus

Jucuunnuna «{udpoBsie BEIUUCIUTENbHBIE YCTPOHCTBA U MUKPOIIPOLIECCOPHI» BXOIUT
B 00pa3oBaTeNbHYI0 NPOTPaMMy BBICIIEr0 OOpa30BaHMsS [0 HANPABICHUIO MOJATOTOBKH/
crenuanbHocTH 12.03.01 «IIpubopocTpoeHre» HaNpaBICHHOCTH «ABHAIMOHHBIC MPUOOPHI U
U3MEPUTEIIbHO-BBIUMCIIUTENIbHBIE KOMILIEKCH». JuciumuinHa peanusyercs kapeapoi «Nel 1.

JlucuuniuHa HalejaeHa Ha GOpMUPOBAHKE Y BBITYCKHUKA CJIEIYIOIIUX KOMITETEHIUMA:

[1K-2 «CrocoOHOCTh PUMEHSATH COBPEMEHHBIE JIEKTPOTEXHUUECKUE U3JICTHS, CPEICTBA
JJIEKTPOHUKA M MHUKPOMPOIIECCOPHOM TEXHUKH, BKJIIOYAs MPOrpaMMHOE obecrieueHue, B
pa3zpa0aThlBa€MbIX HM3MEPUTEIBHBIX M  YIPABIAIOIIMX CHUCTEMAax, CHCTEMax KOHTPOJIS
1apaMeTPOBY.

ConeprxaHue JUCHUIUIMHBI OXBAaTHIBAET KPYT BOIIPOCOB, CBSI3aHHBIX ¢ (POPMHUPOBAHUEM Y
OakanaBpOB 3HAHUU B OOJACTH TEOPHUH MPOCKTHUPOBAHUS CIEHUATM3UPOBAHHBIX IU(GPOBHIX U
U(pPO-aHAIOTOBBIX  BBIYUCIUTEIBHBIX YCTPOHCTB MPHOOPHBIX KOMIUIEKCOB Ha OCHOBE
KOMIUIEKTOB HU(POBBIX MHTErPATbHBIX CXEM Pa3UYHOIO YPOBHS MHTETPAlMU M BCTPOCHHBIX
MHUKPOIPOIIECCOPOB U MUKPO-IBM, MOATr0TOBKA BRITYCKHUKOB K PEIICHUIO TPO(eCCHOHATBHBIX
HAay4YHO-UCCJIEIOBATENIbCKUX  3a/lad, CBS3aHHBIX C IPOBEACHUEM SKCHEPUMEHTAIbHBIX
UCCIIeIOBaHMi, (OPMHUpPOBAHWE Yy CTYACHTOB MAarucCTpOB  COBPEMEHHOTO  HAay4HOTO
MHUPOBO33PEHHUS, PA3BUTHE TBOPUYECKOI'O €CTECTBEHHOHAYYHOI'O MBIIIJICHUS, O3HAKOMJIEHUE C
METOJI0JIOTHEN TPOEKTUPOBAHUS COBPEMEHHBIX U3MEPUTENIbHBIX CPEJICTB.

[IpenogaBanue AMCHUIUIMHBI MPEAyCMATpUBAET Clenyromue (QopMbl OpraHu3aluu
y4eOHOTO TpoIiecca: JISKIUH, TabopaTopHbIe padOTHI, CAMOCTOSTENbHAs padoTa 00yJaoIEerocs,
KOHCYJIbTALINH.

[IporpaMMoil IUCHUIUIMHBI TPETYCMOTPEHBI CIEAYIOLME BUABI KOHTPOJIA: TEKYIIMH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTanus B hopMe IK3aMeHa.

OO0mas TpyA0eMKOCTh OCBOSHUS JHUCHIHUIUIMHBI COCTABISACT 7 3a4eTHBIX eIuHUIl, 252
yaca.

S3pIK 00yueHus 0 JUCHMILIUHE KPYCCKUINY.



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

JluctymiiiHa TpeHa3HadeHa Ui MOATOTOBKH —0akajaBpOB WM TPECIIEIYET CIEAYIOIIne
LEJIN:

- U3YYCHHE COBPEMEHHBIX METOJIOB
HH(OPMAIMOHHO-BBIUMCITUTECILHBIX CHCTEM;

- (dopMUpOBaHHWE TEOPETUYECKHMX M TPAKTHUYECKUX HABBIKOB IIOCTPOCHHUS DSJIEMECHTOB
MHUKPOIIPOIIECCOPHBIX MH()OPMAIMOHHO-BBIYUCIUTEILHBIX CUCTEM;

- (opmupoBaHUE TEOPETUYECKUX U MPAKTHYCCKUX HABBIKOB pa3pabOTKH, OTIAIAKH U
TECTUPOBAHUSA AJITOPUTMHYECKOTO W IMPOTPAaMMHOr0 OOECHEUYEHHUs MHKPOIPOIIECCOPHBIX

aHalM3a M CHHTE3a MHUKPOIIPOLECCOPHBIX

WH(OPMAIIMOHHO-BBIUMCIUTEIFHBIX ~ CUCTEM  C  HCIOJb30BaHUEM  0a30BBIX  SI3BIKOB
IPOrPaMMHUPOBAHUS.
1.2. JlucuumiuHa BXOOUT B  COCTaB  4acTd, (GOPMUPYEMOHl  y4yaCTHHKaMHU

00pa3oBaTeNbHBIX OTHOIICHUHM, 00pa30BaTEeIbHON MPOrpaMMBbl BBICIIETO 0Opa3oBaHUs (lajee —
OI1 BO).

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

B pesynbraTe m3ydeHUs AUCHUILIMHBI OOYYAIONIUICS NOJDKEH O0JIanaTh CISAYIONTUMU
KOMIICTCHIMSIMUA WJTH UX 9acTsMH. KOMIIETEHIIMY U WHIMKATOPhI UX JOCTHXKCHHS NIPUBEICHbI B
tabnwue 1.

Tabnuna 1 — [lepeyeHb KOMIIETEHIMI U HHIUKATOPOB MX JOCTHIKCHHS

Konu
Kareropus (rpynna) Koza v HanMeHoBaHME HHIUKATOPA JOCTHKEHUS
HauMEHOBAaHHE
KOMIIETEHIINH KOMIIETCHIIUH
KOMIIETEHIIUH
ITK-2 CnocobHOCTh
IIPUMEHSITD
COBPEMEHHBIE
AIIEKTPOTEXHUYEC-
p [TK-2./1.1 orieHuBaeT BO3MOKHOCTH
KM€ U3JIeNHs, .
cpercTBa COBPEMEHHBIX IEKTPOTEXHUUECKUX U3JEIINN,
P CPEICTB 3JIEKTPOHUKH U MUKPOIIPOLIECCOPHOI
AIIEKTPOHUKH U
TEXHHUKH C LIEJIbI0 IPUMEHEHUS B COCTaBE
MUKpPOIIPOLIECCOP-
. prUOOPOB U KOMILJIEKCOB
[Ipodeccuonanbuble | HOW TEXHUKH,
[1K-2./1.2 pa3pabaTbIBaeT CTPyKTYPHBIE U
KOMIIETEHIINH BKJIIOUAs
MPUHIMIUAIIBHBIE CXEMBI Y3JI0B U3MEPUTEIBHO-
IIPOrpaMMHOE
BBIUNCIIUTEIBHBIX KOMIUIEKCOB
obecreuecHue, B
[TK-2./1.3 BeITIOJNHSET pa3pabOTKy MPOrPaMMHOTO
pa3pabaTbIBa€MbIX
o0ecreyeHns: U3MEPUTENIbHBIX, YIIPABIISIONINX U
U3MEPUTENbHBIX U
KOHTPOJIMPYIOIIUX CUCTEM
YIPaBISAIOLUINX
CUCTEMaXx, CUCTEMax
KOHTPOJIS
apaMeTpoB
2. Mecro nucuumiauHsl B cTpykType OI1
JucuumnnuHa Oa3upyercss Ha 3HAHUSAX, paHee TMPUOOPETeHHBIX CTYACHTaMU MpU
W3YYEHUH CIIEYIOIINX AUCLUIIINH:
- Uudopmaruxka;
- luckpeTHble HH(OPMAIIMOHHO-U3MEPUTENBbHBIE CUCTEMBI;
- DNEKTPOTEXHHKA;

- Opranmuzanus oOMeHa nHpopMaLuei;
- DIEeKTPOHHUKA M MUKPOTIPOLIECCOPHAS TEXHUKA;
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- OCHOBBI TPOEKTUPOBAHUS TPUOOPOB U CUCTEM.

3HaHwus,

IMMOJIYYCHHBIC IIpHM H3YUCHHUH MaTcpuajia HaHHOﬁ JUCHUIIIINHBI,

HMCIOT Kak

CaMOCTOATENIBHOE 3HAYECHUE, TaK U UCIIOIb3YIOTCS IPU U3YYEHUU APYTUX JUCLUIIINH!
— HHremiekTyanbHble MUKPOMEXAaHUYECKHAE JATUYUKH.

3. O0BeM U TPYAOEMKOCTh AUCITUTLIHHBI

Jlanaple 00 00meM oO0beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTACIBHBIX BHJIOB y4eOHOU
paboThI MO TUCHUIUIHHE (M paclpeeeHUe STOH TPYA0EMKOCTH 110 CEMECTpaM) MPECTaBICHBI B

Tabnurie 2.

Ta6ymma 2 — O6beM U TPYJ0EMKOCTh JUCITUTIINHBI

By yuebHol paboThl

Bcero

TpynoeMKOCTb 110 CEMECTPAM

Ne6 Ne7
1 2 3 4
Oowan mpyooemKocmup oucyunIuHbl, 7/ 252 3/ 108 4/ 144
3E/ (uac)
AyoumopHhule 3anamus, BCETO vac. 32 12 20
B TOM YHCIIC:
nexiuu (JI), (dac) 14 8 6
npakTudeckue/ceMunapckue 3ausatus (113), 4 4
(dac)
nabopaTtopHbie paboTs (JIP), (uac) 14 4 10
KypcoBoil npoekT (padota) (KII, KP), (gac)
9K3aMeH, (4Jac) 9 9
Camocmoamenvnan paboma, Bcero (4ac) 211 96 115
Buo npomesxxcymounoit ammecmayuu’ 3ader, JK3.
3auer,
mubd. 3ager, sk3amen (3auer, dudd. 3au, 5 3auer
K3.
JK3.**)
[Ipumeuanue: **KaHz[Hz[aTCKHﬁ SK3aMeH

4. ConepxaHue JUCITUTUTIHBI
4.1. PacnpeneneHue TPyJI0EMKOCTH JUCIHUILTHHBI IO pa3/esiaM U BUAAM 3aHITHIA.

Pa3Z[€J'II>I, TEMBI IUCHUIIJIMHBI U X TPYAOCMKOCTDb IIPUBCACHLI B Ta6n1/1ue 3.

Tabnuia 3 — Pa3nensl, TeMbl AUCHUIIIMHBI U UX TPYI0EMKOCTh

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

Paznen 1. 3agaun nudpoBbIx 1 8

BBIYHUCITUTENLHBIX YCTPOKUCTB

MPUOOPHBIX KOMILIEKCOB.

Paznen 2. IlpoextupoBanue nudposbix | 1 10

YCTPOMICTB MOCIIEI0BATEILHOCTHOTO

THIIA.

Pa3nen 3. IlpuHnunel opranu3anuu 1 14

MHUKPOIPOIIECCOPHBIX H3MEPHUTEITHHO-

BEIYMCIHTENBHBIX cucTeM (MBC).

Pazgen 4. TlporpammuOe obecrieueHne 1 4 21

Mukponporeccopusix UBC.

Pazgen 5. IlpoexktupoBanue 610KOB 2 20

aMsITH MUKPOIIPOIIECCOPHBIX CUCTEM.




Pazgen 6. Anropurmudeckoe 2 23

obecrnieueHrne MUKPOIIPOIIECCOPHBIX

NBC.

Hroro B cemectpe: 8 4 96
Cemectp 7

Paznen 7. Opranu3amnus uaTepEicoB 3 10 70

Mukponporeccopusix UBC.

Pazgen 8. Ilporpammupyemsbie 3 4 45

JIOTHYECKUE MHTETPAITbHBIE CXEMBI.

Hroro B cemectpe: 6 4 10 115

Uroro: 14 4 14 0 211

4.2. CopnepxaHue pa3/iejoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Conepxanue pa3esioB M TeM JICKITMOHHBIX 3aHITHIA MTPUBEICHO B Ta0HIIC 4.

Tabmuna 4 — Coneprkanue paselioB U TeM JICKIIMOHHBIX 3aHATHIMA

Howmep pasznena

Haszeanue u copepxanue pa3iesioB U TEM JICKIMOHHBIX 3aHATHI

1

0630p COBPEMEHHBIX BBIUYHCITUTENbHBIX CpeICTB u
HE0OXO0UMOCTb UX NPUMEHEHHUSI B COBpeMEHHbIX OopToBbiX MBC.
OcHoBHbIe TapaMeTpbl MeMeHTOB IudpoBoit Texuuku (DCJI,
TTJI, TTJII, KMOII cepuit). Cucrema 0003HaYCHUI
(GYHKLIMOHATIBHONH NPUHAIIEKHOCTH IUPPOBBIX MHKPOCXEM.
Kopnyca.  IlpaBuna  BbImOJgHEHUs ~ (QYHKIMOHAIBHBIX U
NPUHLMIIAAIBHBIX ~ JJEKTPUYECKUX  CXEM,  HCHOJb3YIOIIUX
AJIIEMEHThl  LUQPPOBOM  TEXHUKU. YCIOBHBIE TIpaduyeckue
0003HauEHMsI TIEMEHTOB IIU(PPOBON TEXHUKH.

basoBbie IIOCJIE0BATEIbHOCTHBIE CXEMBI. [TonsaTne
ycroitunBoctu. Tabnuna nepexonoB. VckiaroueHue M30BITOUHBIX
YCTOWUYMBBIX COCTOSIHMIA. Meronsl IIPOEKTUPOBAHUE
MIOCJIEI0BATEIbHOCTHBIX CXEM. ACUHXpPOHHBIE
MOCJIEAOBATENBHOCTHBIE CXEMBI.

[Tpunumner opranusanyuu Mukponpoueccopusix MBC. 3anaun,
pemaembie UBC B cocraBe mnpubopHoro komruiekca. O630p
COBPEMEHHBIX OOPTOBBIX MHUKpomnporeccopHbix MBC, pemraembie
UMHU 3a1a4u Ha OopTy JIA, W mepcrekTUBb UX JajbHeIiero
pa3BUTHA. ApPXUTEKTypa LIEHTPAJIM30BaHHBIX U PacIpeIeICeHHbIX
mukpomnponeccopueix  MUBC  JIA.  OpgHompoueccopHsle U
MHOTONPOLIECCOPHBIE  CTPYKTYPBl. MarucTpaiabHblii TPUHLIKI
opranusanuu Mukponpoueccopssix MBC.

OcHOBHBIE POTrPAMMHO-IOCTYIIHBIE Y3JIbI MHKpPOIIpOLiEcCOpa U
MukpoOBM. Peructpel u peructpoble ¢ainbl. OpraHuzanus
creka. Pa3paboTka mporpaMm Ha  s3bIke  accemOliepa.
JocronHcTBa W HeJOCTaTKU si3blka accembuep. Cucrtemsl
pa3paboTKHy, IIPOrPaMMHUPOBAHHUS u OTJa/IK1
MUKpOIPOLIECCOPHbIX ~ cucTeM.  OTIaguuK,  AMYJISTOPHI,
nporpamMmatopel.  OCOOCHHOCTH  pa3pabOTKM U OTIAIKHU
OTKa30yCTOMYMBOTO TpOrpaMMHOro obecredeHus. (OCHOBHBIE
QITOPUTMBI TPOBEPKH PETUCTPOB U OJIOKOB MAMSITH.

6




[TpoektupoBanue OJOKOB MaMSITH MHUKPOIPOIIECCOPHBIX CHCTEM.
Kriaccudukaiuss ¥ OCHOBHBIC TEXHHYECKHE XapaKTCPHCTUKH
3a[IOMHUHAIOIIHAX YCTPOWCTB. O630p COBPEMEHHBIX
3armoMuHaronmx ycrpoiictB. O3Y craruueckoro (SRAM — static
RAM) u gunamuueckoro (DRAM — dynamic RAM) turmos.
Cerneroasnektpuueckas namsatb (FRAM — ferroelectric RAM).
TunoBble cxembl jemudparnuu aapeca. OCHOBHBIE CXEMBI
HapaIIUBaHUs Pa3PsTHOCTH U 00bEMA MAMSITH.

AnroputMuueckoe oOecredeHue MuKpornporeccopubix  MBC.
MacitabupoBaHue CHUTHaJIOB. AIINPOKCUMALUA CTaTHYECKHUX
XapaKTePUCTHK JaTYMKOB. Onpenenenue apaMeTpoB
aNIpOKCHUMHUPYIOIIUX IOJMHOMOB C HCIOJIb30BAaHUEM METOA
HaUMEHBUIMX  KBaJApaToB.  ANNpPOKCUMalus  CIIaiiHaMu.
Tabnuunast peanusanus (GyHKIMH. Junamuueckas
KOPPEKTHPOBKA XapaKTepUCTHK JaT4yUKOB. JlUCKpeTu3auus MU
BOCCTAHOBJIEHME  AHAJOIOBBIX  CUTHAJIOB. CrnaxuBaHue
JUCKPETHBIX (QYHKIMHA. AITOpUTMBI HU(DPOBOI SKCTPANONALIUHN U
uHTepnomsiuud. OCHOBHbIE THUIBI (UIBTPOB M MX peaau3alus C
MCIOJIb30BAHUEM MUKPOIIPOLIECCOPHON TEXHUKHU.

0630p COBPEMEHHBIX OOPTOBBIX UHTEpEiicoB
mukponporneccopusix UBC. 3agaun u xiaccuduxanus. Pesxxumbl
BBOJa-BbIBO/Ia.  [IporpamMMHBIi  BBOA-BBIBOA.  MHTEpdeich
IPOrpaMMHOr0 oOMeHa. AJjpecyeMblii U KOMMYTHPYEMBIH MOPTHI,
Croco® pacmpeneNeHust aApPEecHOro IPOCTPAHCTBA, CIOCOO
JUHEHHOro BbIOOpa. BBOA-BBIBOJ B pekume mpepbiBaHUNA. Bujs
npepeiBanuil. [loanmporpammbl  oOCiIyXMBaHUS MpPEpbIBAHUM.
WnenTudukanys NpepbIBalOLIero YCTpoicTBa. BekTopHble U
BJIO’)KEHHBIE TpepbiBaHus. [loHSATHE M JTOCTOMHCTBA NPSIMOIO
Joctyna K namsatd. KoHTposiepsl mpsMOro AOCTyna K MaMsTH.
CrangapTtHble  UHTEp(ENchl  MHKPOIPOLIECCOPHBIX  CHCTEM.
OcHoBHbIE IapaMeTpsl " OpraHu3anus oOMeHa.
[TocnenoBarenbHblit nHTEpdeiic B coorBerctBun ¢ ['OCT 18977-
79 u PTM1495-75 ¢ usmenennem 3 (ARINC 429). Unrepoeiic
Avionics Full-Duplex Switched Ethernet (AFDX, ARINC 664).
TUnoBbIE CXEMOTEXHUYECKHE pPEIICHHA [UId  IOAKIIOYEHUs
OOPTOBBIX JAaTYMKOB W HMCTOYHHUKOB HHGpOpManuu K OOpPTOBOM
NBC.

[Tporpammupyemsble snorudeckue uHTerpainbHbie cxeMol (IIJINC).
Knaccugpukamus  I[IJIMC.  O630p  coBpemennbix  [IJINUC,
M3TOTABIMBAEMBIX CHEIHAIBHO JUIsI TPUMEHEHHs Ha OopTy
JeTaTeIbHOr0 W KOCMHYECKOTO  amlmapartoB, MW MX
byHkiuoHambHbie  Bo3MoxkHoctu.  [IJIMC  FPGA  (Field
Programmable Gate Array).0630p coBpemennbix [IJIUC FPGA,
BBIIYCKAEMbIX MPOMBIIIIEHHOCThIO. APXHUTEKTYpa U OCHOBHbBIE
¢yukunonanbHble Onoku. IIporpammuponanue. IlepcriekTuBEI
passutus. [IJIMC CPLD (Complex Programmable Logic Device).
00630p copemennbix  [IJIUC CPLD, BBIITYCKAE€MBbIX
IIPOMBIIIJIEHHOCTBIO. ApxuTekTypa u OCHOBHBIE
¢ynkunonanbHble Onoku. IIporpammuponanue. IlepcriekTuBEI
passutHs. Cucrema Ha kpuctamuie SoC (System on Chip). O630p
coBpemenHbix [IJIMC SoC, BbITycKaeMbIX MPOMBIIUIEHHOCTHIO.
ApXWTEKTYypa W  OCHOBHBIE  (DYHKIIMOHAJIbHBIE  OJIOKH.




(softcore).O630p
BBIITYCKAEMBIX MPOMBINIICHHOCTBIO. APXHUTEKTYypa U OCHOBHBIC
¢dynkunonanpHble Onoku. [IporpammupoBanue. IlepcrieKTHUBEI
pa3BUTHSL.

[IporpammupoBanue. [TepcriekTUBBI pa3BUTHSL.
ITporpammupyembie B FPGA  MukpomporeccopHble — sipa
COBPEMEHHBIX  MHUKPOIIPOLECCOPHBIX  STEP,

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS
Tembl npakTHUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEIEHBI B TA0IHULIE 5.

Tabnuna 5 — [IpakTuueckue 3aHATHS U UX TPYJOEMKOCTb

Ne TeMmpl MpakTU4ECKUX DOpMBI IPAKTUYECKUX Tpynoemkocts, | Ne pasnena
/un | 3aHATUR 3aHATAN (gac) JIUCIUATUINHBL
Cemectp 7
1 Brruucnenue ¢ [TpakTHueckoe 3aHATHE 2 8
(UKCUPOBAHHOM 3amATOM
2 Jlenenue ¢ [TpakTHueckoe 3aHsATHE 2 8
(UKCUPOBAHHOM 3aMATOM
Bcero: 4
4.4. JlabopatopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJOEMKOCTb IPUBE/EHBI B TabuIIe 6.
Tabnuia 6 — JlabopaTopHble 3aHATHS U UX TPYJOEMKOCTb
Ne HaumenoBaHue 1a60paTopHBIX paboT Tpynoemrocts, | Ne pasnesa
n/n (gac) JUCHUTIINHBI
Cemectp 6
1 [{udpoBsie METO/IBI U3MEPEHUS BPEMEHHBIX 4 4
UHTEPBAJIOB
Cemectp 7
1 Amnanoro-1u¢poBoii mpeoOpa3oBareb 2 7
MIOCJIEI0BATEIBHOTO MPUOIMKEHUS
2 ITudposoii TepmMmoMeTp 4 7
3 Wntepodeiic 12C 4 7
Bcero: 14

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BHITIOTHEHUE KyPCOBOU PabOTHI
Y4eOHbIM MJIaHOM HE TPEIyCMOTPEHO

4.6. CamocrosTenbHas padoTa 00yJaromIXCs
Bunsl camocTosTensHON paboOThI M €€ TPYIOEMKOCTh NPUBEIEHBI B Ta0nuLe 7.

Tabmuma 7 — Bugsl caMOCTOSTENBHOM pabOTHI M €€ TPYA0EMKOCTh




Bceero,

Buna camocrositensHOM paboThI qac Cemecrtp 6, yac Cemectp 7, yac
1 2 3 4
W3ydeHne TeoOpeTUUeCKOro MaTepuana 62 81

nucuuraabl (TO)

KypcoBoe npoextuposanue (KII, KP)

Pacuetno-rpaduueckue 3aganus (PI'3)

Brimonnenue pedeparta (P)

[ToaroroBka K TeKyIieMy KOHTPOJIIO 8 8
ycneBaemoctu (TKY)

Jomamnee 3amganue (/13)

Kontposbabie paboTsl 3a0unnkoB (KP3) 10 10

IToaroroBka K MpoMeXyTOYHOU 16 16
arrectaruu (I1A)

Bceero: 211 96 115

5. IlepeueHs y4eOHO-METOAMUECKOTO OOECTIeUeHUs
JUTSL CAMOCTOSITEIBHON paOOThI 00YYArOIIMXCs IO TUCITUTUINHE (MOIYITIO)
Y4eOHO-METOIMYEeCKUE MaTepHalbl Uil CaMOCTOSITEIIbHON Pa0OThl OOYYAIOLIMXCS YKa3aHbl B
. 7-11.

6. IlepeueHb MEYaTHBIX M AIEKTPOHHBIX YUCOHBIX U3TAHUN
[lepeueHpb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/IaHUM MpHUBeieH B Tabaule 8.
Tabmuna 8— [lepeyeHp nMeYaTHBIX U JIEKTPOHHBIX YUEOHBIX M3TaHUI

HIndp/ KommuecTBo 9K3eMILTSIPOB B
URL a p cc bubnuorpaduueckas ccpiika OubmoTeKe
P (KpoMe JIeKTPOHHBIX SK3EMILISIPOB)

004 (075) Vepromos E.I1. LluppoBas cxeMoTexXHHKa: y4. | 24

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

C.
004 Manaxanoe P.H. Monyiib aHaioro- 87
M74 U poBOro NpeoOpa3oBaHuUs

MHKpPOKOHTpoJsuiepoB Microchip cepun
PIC18F. CII6.: 'OV BIIO "CIIoI' YAIT",

2014. - 37 c.
621.317 Manaxanoe P.H., Kpvicun /].FO. Lludposoii 86
I175 anektpudeckuii repmometp. CI16.: TOY

BIIO "CII6I'YAIT", 2009. - 35 c.
004.4 Manaxanos P.H., Kpvicun JI.FO. Unatepdeiic | 85
N 73 I°C. CI16.: TOY BIIO "CIIGI'Y AIT", 2009. -

35c.

7. TlepedyeHb HIEKTPOHHBIX 00OPa30BaATEIBHBIX PECYPCOB
WH(OPMaIIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu «IHTepHeT»
[Tepeuenn AIIEKTPOHHBIX o0pa3oBaTenbHbIX pecypcoB nH(pOpPMaAITMOHHO-
TEJICeKOMMYHUKAIIMOHHONH ceTu «MHTepHeT», HEOOXOOUMBIX JJIi OCBOCHHS TUCIUILIAHBI
npuBeieH B Tabmuie 9.

Tabmuma 9 - IlepedyeHbp DJIEKTPOHHBIX O0pa30BaTENbHBIX PECYpPCOB HMH(POPMAIIOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTh «HTepHeT»
URL aapec HaumenoBanue

www.microchip.com. | Texnudeckoe onrcanue MukpokonTposuiepa Microchip PIC18F4520
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8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenbp mporpaMMHOr0 0OECHEUeHUs, HCIOJIb3YEeMOT0 TMpPH OCYIIECTBICHUU
00pa30BaTeNILHOrO MpoLecca M0 AUCLUIIUHE.
[lepedyeHp UCONB3yeMOTr0 MPOrPaMMHOT0 obecrieueHus npeacrasieH B Taduuie 10.

Ta6ymma 10— [Tepeyers mporpaMmMHOTO oOecrieueHus

Ne i/t HaumenoBanue

He npenycmorpeno

8.2. IlepeucHb HMH()OPMAIMOHHO-CITPABOYHBIX CHUCTEM,HCIT0JIb3yEeMbIX pu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOIIecca MO AUCIUILTUHE

[lepeyeHb UCHOAB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJICTABICH B
Tabauie 11.

Tabnuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/m HaunmeHnoBaHue

He npenycmotpeno

9. MarepuanbpHO-TeXHHYECKast 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeILHOTO MpoIiecca MO TUCIUTUIHHE, TPEICTaBICH B Tabmuiel 2.

Ta6ymmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

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

1 JlexuMOHHAS Ay AUTOPHUS

MynbsTUMeaUHAS JIEKIUOHHAS ay TUTOPHUS

3 | CnenuanusupoBaHHas J1abopaTopust

10. Onenounble cpeacTBa AJs MPOBEIECHHS TPOMEXKYTOUHOM aTTecTallu
10.1. CocTaB OIICHOYHBIX CPEIACTB/AJS TPOBEACHUS TPOMEKYTOYHON aTTECTAI[HH
o0yyaromuxcst o JUCUUIUIMHE puBeAeH B Tabnuue 13.
Tabmuma 13 — CocTaB OIEHOYHBIX CPEACTB ISk IPOBEICHHSI TPOMEKYTOYHOM aTTeCTaIIH

Bug HpOMC)KyTO‘-IHOﬁ aTTeCTallnuu HCpC‘-ICHB OIICHOYHLIX CPCACTB

DK3aMeH Cnucok BOMpoOCOB K IK3aMEHY;
DK3aMeHAIMOHHBIC OMIICTHI,
3amaun;

TecTsl.

3aueT Cnucok BOMpOCOB,
TecTsr;
3agaun.

10.2. B kayecTBe KpUTEpUEB OLCHKH YpOBHSA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMITCTEHIIMH OOyJaronIMMHUCs MpUMEHsSeTcsl 5-0aiTbHas MIKaja OIEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIINI, KOoTopas mpuBeaeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIB30BAThCS
100-6ammpHas ~ mIKama ~ MOAYJIBHO-PEUTHMHTOBOM  CHCTEMBl  YHHUBEpPCUTETa,  IpaBuja
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HCIIOJIB30BaHUA KOTOpOfI, YCTAHOBJICHBI COOTBCTCTBYIOIIUM JIOKAJIbHBIM HOPMATUBHBIM aKTOM

I'VAIL

Tabmuna 14 —Kpurepun onleHKH ypoBHSI CQOPMHUPOBAHHOCTH KOMITETEHIIUH

Or11eHKa KOMITETEHITUI

5-0ayubHas mKana

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITETEHIIMI

«OTJIIMYHO»
(Ga4uTCHO»

— oOyyaromuicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOrPAMMHBII
MaTepuan;

— YBEpPEHHO, JIOTHYHO, ITOCIIEI0BATEIHLHO U TPAMOTHO €T0 M3JIaracr;

— ONMHpasiCh Ha 3HAHWS OCHOBHON W JIONOJHHUTEIBHOW JINTEPATYPHI,
TECHO IPHBS3bIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHHS C MPAKTHICCKON
JESITEIIbHOCTHIO HATPaBIICHUS;

— yMeJno 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMEBIE HM UJIEH;

— JIeJIaeT BBIBOALI H 0000IICHHUS;

— cBOOOJIHO BJIaJICET CHCTEMOM CIIeNMaTM3UPOBAHHBIX TOHITHH.

«XOpOLIO»
(Ga4YTCHO»

— 00y4aronuiicst TBEPI0 YCBOMII IIPOTPAMMHBINM MaTepuall, TPaMOTHO U
[0 CYIIECTBY W3JIaraeT €ro, ONupasch Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI;

— HE JIONYCKAEeT CYIIECTBCHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHHUS C TPAKTUYCCKOH JEATEIBHOCTHIO
HAIPaBIICHUS;

— apryMEHTUPYET HAy4YHbBIC TOJI0KCHUS;

— JIeJIaeT BBIBOALI H 0000IIECHHUS;

— BJIQJICET CHCTEMOMH CIIeMaTN3UPOBAHHBIX TTOHSITHH.

«yZI0BJIETBOPUTEIILHOY
«BAYTEHO»

— o0Oyyarouuiicss yCBOMJI TOJbKO OCHOBHOW IPOrpaMMHBIA MaTepua,
II0 CYIIECTBY M3JIaracT €ro, ONMpasch Ha 3HAHUSA TOJBKO OCHOBHOM
JIUTEPATYPBI;

— JIONyCKaeT HeCYIECTBEHHbIE OIIMOKU U HETOYHOCTH;

— UCIIBITBIBACT 3aTPYAHEHUS B IPAKTUYECKOM IIPUMEHEHUM 3HAHHUU
HallpaBJICHUS,

— cn1abo apryMeHTUPYeT Hay4YHbIE MOJIOKEHUS;

— 3aTpyHseTcs B GOpMYIMPOBAHUN BBIBOJOB M 0000OIICHUIH;

— YaCTMYHO BJIAJECET CUCTEMON CIIENMAIN3UPOBAHHBIX MOHSITHIA.

HCYIOBJIICTBOPUTECIILHO
HEC 3a4YTCHO»

— o0ydJaromuiicss He YCBOWJI 3HAYUTENBHOW YacTH MPOrPaMMHOTO
MmarepHaa;

— JIOMYCKaeT  CYLIECTBEHHbIE  OIIMOKM W  HETOYHOCTH  IpHU
paccMOTpeHHH TIPpo0JIeM B KOHKPETHOM HalpaBIICHUH,

— MCTIBITBIBAET TPYTHOCTH B MMPAKTHYECKOM PUMEHEHNUHN 3HAHU;

— HE MOXKET apryMEHTHPOBATh HAYYHbIE MTOJIOKECHMUS;

— He (JOpMYJIHPYET BBIBOJAOB H 0000IICHHH.

10.3. TunoBble KOHTPOJIbHBIE 3a/1aHUS WM UHbIE MaTePHAIIBI.
Bomnpocsr (3agaun) ass sK3aMeHa mpeIcTaBiIeHb B Tabuie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Ne i/t

ITepeuens BompocoB (3a7a4) A7 SK3aMeHa

MuxponpoueccopHsbie KOMILIEKTBI BUC/CBUC. CtpykTypa 51
(GYHKIIMOHUPOBAHHE MUKPOIIPOIIECCOPHOM crcTeMbl. MUKPOKOHTPOJILIEPHI.

YHpaBHeHI/Ie MOAYJIAMHA IMaMATU U BHCIITHUMHA yCTpOﬁCTBaMH. CursaJbl
YIpaBJICHU. Pexxumel 00OMeHa JaHHBIMH.

Muxkpormporieccop Intel 8085A. Crpykrypa wmukpomporieccopa. biok
peructpoB. Ctek. DyHKIIMU BBIBOJIOB U CUTHAJIOB.

CuHXpOHU3aIMs U TOCIIEN0BATEILHOCTh JEHCTBHIM MUKpompolieccopa Intel
8085 A. KomanaHble ¥ MalIUHHBIE [TUKJIBI.

Cucrema npepsiBanuii mMukpomporeccopa Intel 8085 A. Cxema BKIIOUEHEY
MPOrpaMMUPYEMOT0  KOHTpOJIJIEpa MpPEephIBAHUM B MHKPOIPOLECCOPHC
cucreMe. KackagHoe BKIIIOUYEHUE KOHTPOJUIEPOB MPEPHIBAHMIA.
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CxeMbl TOAKIIOYEHUSI MOJYJICH MaMsITH M BHEIIHUX YCTPOMCTB K IIMHAM
MHUKPOIPOIIECCOPHON CcHCTEeMBbl. AOCOTIOTHAsA W HEaOCONIOTHAs aJpecaluu
MaMSITH.

Peanuzanust 0e3ycIOBHOTO M YCIOBHOI'O NPOTPaMMHBIX BBOJA M BBIBOJA
JTAHHBIX B MUKPOIPOLIECCOPHOHN CUCTEME.

[Tporpammupyembiii KoHTpoutep npepbiBanuii Intel8259A. Crpykrypa u
IporpaMMUpoBaHue KOHTposiepa. DyHKIMOHAIIbHOE HAa3HAUYEHUE BBIBOJIOB
Y CUTHAJIOB KOHTPOJLIEPA.

Kontpomnep npsimoro mocryna k mamsta Intel 8237A. dyHkimoHanpHOE
Ha3HauY€HHE BBIBOJIOB M CHUTHAJIOB KoHTposuiepa. CTpykTypa u
GyHKIIMOHAJIbHOE Ha3HAuUEHUE. YBEIMUYEHUE YHCIIa KaHAJOB MPSMOTo
JIOCTYTIA K TTaMSITH.

BxiroueHne  KOHTpoiulepa  NpsAMOro  JOCTynma K IamMiaTd B
MUKPOIIPOLIECCOPHYIO CUCTEMY Ul OOMEHA JaHHBIMU C MOJYJIAMU MaMATU
Y BHEIIHUMHM YCTPOHCTBAMM.

Cospemennsie BUC/CBUC ¢ mepenporpaMMUpPYEMBIMH — CTPYKTYpaMu
(FPGA, CPLD, SoC). Knaccuduxamus. IlpenmyiiectBa M HEZOCTaTKU.
IlepcnexkTuBBl pa3BUTHSL.

OCHOBHbIC TEXHUYECKHE XapaKTePUCTUKH MUKpocxeM cemeiictBa Cyclone |1
bupmer Altera.

bnoku wmaccuBoB normyeckux ycrporcte (LAB — logic array blocks)
mukpocxem cemericta Cyclone II ¢upmer Altera. Coenunenune LAB.
CurHaisl ynpaBJIeHUS.

Jlornueckue snmeMeHThl MHKpocxem cemeiictBa Cyclone 11 ¢upmbr Altera.
CurHaisl ynpaBJIeHUS.

HomuHanbHBIA peXuM pabOTHl JIOTHYECKOTO 3JIEMEHTAa MHKPOCXEMBI
cemeiicta Cyclone II pupmbr Altera.

JluHaMu4eckuii pexuM  pabOThl JIOTUYECKOTO AJIEMEHTa MHKPOCXEMBI
cemetictBa Cyclone 11 pupmsr Altera.

Crnoxnble mnporpammupyembie joruyeckue cxembl CPLD (Complex
Programmable Logic Device).

[Tporpammupyemas noruka “Cuctema Ha kpucramie” (SoC - System on
Chip). CoBpemMeHHOE COCTOSTHUE U IEPCTIEKTUBBI PA3BUTHSI.

[TporpamMupyembie MuKporporieccopsl (Software cores).

Bompocsr (3amaun) st 3aueta / qudd. 3aueTa npejpacraBieHsl B Tabmuie 16.

Tabmuua 16 — Bon

ochl (3agaun) 1uis 3adera / ud¢. 3auera

No i/t

[Tepedyens BonpocoB (3a1av) myist 3adeta / nudd. 3auera

[Tepeuenp BonpocoB (3aga4) i 3a4yera / 1updepeHInpoBaHHOTO 3a4eTa

MUuKpOKOHTpOJIIED Microchip PIC18F4520. ApxuTekTypa 51
(GyHKIMOHATIBHBIE BO3MOXHOCTH MMKPOKOHTpoJiepa. MHTerpupoBaHHbIE
JIEKTpOHHBIE MoaysU. CricTeMa KOMaHI.

Opranuzanusa namsata MukpokonTposuiepa PIC18F4520. Opranusanus
cTeka. Peructpsl ciennanbHOro Ha3HaueHus. PeructpoBblie Gaitibl.
KomaH 11 MUKPOKOHTpOJIIEpa /171s1 paboThI C NaMSIThIO U CO CTEKOM.

Komanausiit ki mukpokoHTposiepa PIC18F4520. Apudmernuecko-
JIOTHYECKOE YCTPOHCTBO. MaTpUUHbII YMHOXHUTENb. ApupMeTHIecKue
KOMaH/Ibl MUKPOKOHTPOJLIEPA.

Cucrema npepeiBanuil Mukpokontpoiepa PIC18F4520.

[Toptel 1mMdpoBoro BBoOJa-BbIBOAA. KoMaHIBI MHUKPOKOHTpoOJUIEpa ISt
paboTHI C TMHUSIMU ITU(POBOTO BBOAA-BHIBOJIA.
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WNHTerpupoBaHHbId  ANEKTPOHHBIM Moayiab Takmepa (. OO6paboTrka
IIPEPBIBAHUN.

WHTerpupoBaHHbIN 3J€KTPOHHBIA MOAYJb I'€HEpaTopa CUTHaNa C HIMPOTHO-
VMITYJIbCHOM MOJYJIALIMEN.

NHTerpupoBaHHbIi 3JIEKTPOHHBIN MOYJIb MOCIEI0BATEIIbHON CUHXPOHHOM
cBs3u MSSP. Peanuzanus untepdeiica mocnenosarenpHoi cBs3u SPI (Serial
Peripheral Interface). O6paboTka npepriBaHUH.

HHTerpupoBaHHbIN AIEKTPOHHBIA MOLYJIb IIOCIEA0BATEIIBHOW CHUHXPOHHON
cBs13u MSSP. Peanu3zanus uarepdeiica mociaeaoBaTebHON CBI3U I°C (Inter-
Integrated Circuit). O6paboTKa npepbIBaHHA.

NHTerpupoBaHHbIi 2JIEKTPOHHBIN MOYJIb MOCIEI0BATEIIbHON CUHXPOHHOM
acuHXpoHHOH nepenaun ganHbIx EUSART. O6paboTka npepbIBaHUM.

Peanuzamus uaTepdeiicoB nocnegoatebHon cBsizu RS232, RS485 u
RS422.

DJEKTPUUYECKN CTUPAEMOE NTPOrPAMMHUPYEMOE MIOCTOSIHHOE 3alIOMUHAIOIIIEE
ycrpoiictBo EEPROM mukpoxontposuiepa PIC18F4520. Opranuzanus
olepanui 3anKicy ¥ YyTeHus AaHHbIX. OOpaboTKa npeprIBaHu.

WHTerpupoBaHHbIN AJIEKTPOHHBIN MOJTyJTb aHaJIOro-1U(pPOBOTO
npeoOpasoarens. O6padoTKa MpepbhIBaHUN.

[lepeuenr TeM It KypCOBOTO IPOCKTHPOBAHUS/BBIMIONHEHUS KYPCOBOW pPabOTHI
MpeCTaBICHBI B Ta0mwmie 17.
Tabmuna 17 — Ilepedern TeM st KypCOBOTO IPOSKTHPOBAHMSI/BBITIOJTHCHUST KYPCOBOU paOOTHI

No 1/ [TpuMepHBIii IepedeHb TeM il KypCOBOI'O MPOEKTUPOBAHUS/BBIIOJIHEHHS
B KypCcOBOil pabOThI

Y4eOHBIM IIAHOM HE MPEAYCMOTPEHO

Bompocsl 11 mpoBeneHHsT TPOMEXKYTOYHOM arTecTallii B BHJIE€ TECTUPOBAHUS
IpeJICTaBICHBI B Ta0wmie 18.

Tabmmma 18 — [IpumepHBIii IepedeHb BOITPOCOB JJIsI TECTOB

Ne n/mt IIpumepHBIii IepeueHb BOIPOCOB JUIsl TECTOB

[To xakoif TEXHOJIOTHH BBIMOJIHEHBI MUKPOCXEMBI, 001a/Ial0IIHEe MAKCUMAaJIbHBIM
ObIcTpOAeiicTBHEM?

HaHI/IH_II/ITe, Kakoe 0003HaUYCHHE UMEIOT MUKPOCXCMBI, BBIITIOJIHAOIINC (I)YHKLII/II/I
JBOUYHBIX CUETUYHUKOB

Jli yero npeaHasHavyeH MyJIbTUILUIEKCOP?

Jlns1t 9ero mpeaHa3HavYeH EMYIIbTHILIEKCOP?

3a cuér uero AOCTHUTACTCA YHUBCPCAJIbHOCTE MUKPOTIPOLIECCOPHLBIX cuctem?

[epeuncnure 3a1a4n, pemaeMbie MUKPOITPOIIECCOPHON CHCTEMOM B COCTaBe
nprOOPHOTO KOMILIEKCA

[lepeuncnvute OCHOBHBIE MPOTPAMMHO-IOCTYITHBIE Y3JIbI MUKPOTIPOIIeCCOpa

HCpC‘-II/ICJ'II/ITC OCHOBHBIC CTPYKTYPbI OPraHn3aliiu CTCKa

Hepqu/IanTe JOCTOMHCTBA A3bIKa aCCCM6J'Iep

[Tepeuncnure HEAOCTATKH sI3bIKA acceMOIIep

HpI/IBC,Z[I/ITC OCHOBHBIC OTJIMYUA OTJIAAYMUKA OT IIPpOrpamMmaTtopa

HpI/IBe)II/ITe OCHOBHBIC OTJIMYHUA OTJIaAYUKA OT OMYJIATOPA

IIpuBenure nocronncrsa O3Y cTaTUYeCKOro Tumna

ITpusenure Henoctarku O3Y cratuyeckoro Tuma

ITpuBeaure noctonHcTsa O3Y TMHAMHYECKOTO THIA

[IpuBenure Henocrarku O3Y NUHAMHYECKOTO THIA

13




IIpuBeanTE JOCTOMHCTBA CETHETOMICKTPUUECKOM MaMsATH

IIprBeanTE HETOCTATKU CErHETOIEKTPUUECKON aMATH

I[J'ISI 4C€ro MpUMEHACTCA MaCI_HTa6I/IpOBaHI/Ie CHTHAJIOB?

[Tepeuncnure nocronrcrsa RISC no cpaBuennio ¢ CISC

[lepeyeHb TeM KOHTPOJBHBIX PadOT MO AMCLUUIUIMHE OOYYAIOUIMXCS 3a04HON (HOpPMBI

00yd4eHus1, IpeIcTaBIeHbI B Ta0mie 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX PadOT

No i/t [TepeyeHb KOHTPOJIBHBIX PAOOT

1 HapucyiiTe apXuTekTypy HEeHTPAIN30BAHHBIX MUKPOIIPOLIECCOPHBIX CHCTEM

2 HapucyiiTe apXuTeKTypy AeHEHTPAIN30BAHHBIX MUKPOIPOIIECCOPHBIX CUCTEM

3 Kaxkoit kog Oyzaer 3anucan B maMaTh nporpamMm MuUKpokoHTposuiepa PIC18F4520 nns
konupoBanus komanpl inCf g, 1, 0; eciim peructp g onpenenéx kak g equ 0x123?

4 Kakoii ko Oyzer 3amucan B HamsTh nporpamm MukpokoHTposepa PIC18F4520 nns
KoaupoBaHusi KoMaHae! §oto OX34A?

5 Kakoii ko Oyzer 3anucan B HamsTh nporpamm MUkpokoHTposepa PIC18F4520 nns
koaupoBanus koman b call 0X34A?

6 Kakoii ko Oyzer 3amucan B HamsTh nporpamm MUkpokoHTposepa PIC18F4520 nns
KoaupoBanus komauapl MOV OX34A, Ox45E?

7 B namstu mukpokontposuiepa PIC18F4520 onpenenenst aBa peructpa al u bl.
Hanummure nporpaMMHBIi KOJ1 Ha S3bIKE IPOrPAMMUPOBAaHMSI acceMOiep I
BBINOJIHEHUS ycioBus: ecu al >3, to bl = bl + 1.

8 B namstu mukpokontposuiepa PIC18F4520 onpenenenst aBa peructpa al u bl.
Hanummure nporpaMMHBIi KOJ1 Ha S3bIKE IPOrPAMMUPOBaHMSI acceMOiep I
BBINOJHEHUS ycaoBus: ecmm al <13, o bl =bl - 1.

9 B nmamsti mukpokonTposuiepa PIC18F4520 onpenenenst qBa peructpa al u bl.
Hanummre mporpaMMHBIH KO Ha sI3bIKE IPOrpaMMUPOBaHUS acceMOep A
BBINIOJIHEHU ycioBus: ecm al = 3, to bl = bl + 10.

10 B mamsitu mukpoxkontposiepa PIC18F4520 onpenenensr aBa peructpa al u bl.
Hanummre nporpaMMHBIi KOJ1 Ha S3bIKE IPOTPAMMUPOBaHMSI acceMOiep s
BBINOJIHEHUs yenoBusi: ecnd al > bl, o bl = bl + 1.

11 B nmamsati mukpokonTposuiepa PIC18F4520 onpenenenst qa peructpa al u bl.
HanwummTe nporpaMMHBIH KO Ha sI3bIKE IPOrpaMMUPOBaHUS acceMOiep s
BBINIOJIHEHUS ycioBus: ecm al <bl, o bl =bl - 1.

12 B mamsitu mukpoxkontposiepa PIC18F4520 onpenenensr aBa peructpa al u bl.
Hanummre nporpaMMHBIi KOJ1 Ha S3bIKE IPOTPAMMUPOBaHMSI acceMOiep It
BBINOJIHEHUs yennoBust: ecd al = b1, To bl = bl + 10.

13 B nmamsti mukpoxonTposuiepa PIC18F4520 onpenenenst qBa peructpa al u bl.
Hanwummre nporpaMMHBIH KO Ha sI3bIKE TPOrpaMMUPOBaHUS acceMOiep s
BBITTOJTHEHUS YCIIOBUS: ecnu al<6> =1, to b1<4> =1,

14 B nmamsti mukpoxonTposiepa PIC18F4520 onpenenenst na peructpa al u bl.
Hanummre nporpaMMHBIi KO/ Ha S3bIKE IPOTPAMMUPOBAaHUS acceMOiep I
BBITIOJTHEHUS ycIoBus: ecii al<1> =0, to b1<7>=1.

15 HapucyiiTe cxemy ajgpecaniui MOyJieil maMsiTH ¢ HOMOIIBIO AenrdpaTopa

16 Hapucyiite pyHKIIMOHANBHYIO CXEMY CEJIEKIIMH ITOPTa B MUKPOIIPOLIECCOPHOIT
cHucTeMe, aapec KoToporo paseH 2Bh

17 Hapucyiite pyHkunoHanbHyIo cxemy BeuuciauTens ¢ ['apBapackoil apXUTeKTypoit

18 Hapucyiite pyHKIIMOHANBHYIO CXeMY BBIYMCIHUTENS ¢ apxuTekTypoii @on Helimana

10.4. Meroauueckue  Marepuaibl,  ONPEACHAIONIME  HPOLEIyphl  OLIEHUBAHHSA

WHAUKATOPOB, XapaKTEpU3YIOUMX dTanbl (OPMUPOBAHMUS KOMIIETEHIIMM, coaepxarcs B
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JOKaJIbHBIX HOpMaTuBHBIX akTax [YAIIL, pernameHTUpylOIUX NOPSAOK M MPOLEAYPY
IPOBE/ICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTeCTallui 00y4aroIuXcs
I'VAIL

11. Metoau4ueckue yKazaHus Ui 00YJarOIIUXCS IO OCBOSHUIO JUCIIUILTAHBI

11.1. Meroauueckue ykazaHus A OOy4arOIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
Marepuana

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOIO MaTepuana — JIOTUYECKH CTPONMHOE, CHUCTEMHOE,
rIy0oOKoe W SCHOE HU3JIoKeHue ydeOHoro marepuana. HasHaueHue COBpEeMEHHOM JIEKIMH B
paMKax JUCIUIUIMHBI HE B TOM, YTOOBI TOJYyYUTh BCIO MH(OPMAIMIO 1O T€MEe, a B OCBOCHUU
byHIaMeHTalbHbIX Mpo0JjeM JUCHMIUIMHBI, METOJOB HAY4YHOrO IIO3HAHHWS, HOBEHIINX
JOCTYIKEHUH HAaydyHOUW MBICTH. B yueOHOM mporiecce JICKIHS BBITIONHSAET METOI0JIOTHYECKYIO,
OpPraHU3aIMOHHYI0 U MH(POPMAIMOHHYIO (YHKIUU. JIeKuusi pacKpbhIBaeT MOHSATHUIHBINA anmapar
KOHKpETHOH oO0jacTu 3HaHudA, €€ NpoOJeMbl, JAaeT LENbHOE NPEJCTABIECHUE O TUCIUILIMHE,
MOKa3bIBAET B3aUMOCBSI3b C APYTMMU JUCLUIUIMHAMM.

[InaHupyeMble pe3yibTaThl IPU OCBOEHUU 00YYaIOUIMMUCH JIEKIIMOHHOTO MaTepuaa;

— TIOJIy4YEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBA3AaHHBIX 3HAHHUM, YpPOBEHb
KOTOPBIX OINPEIEIISIETCS EJIEBOM YCTAHOBKOM K KaXK/10M KOHKPETHOM TEME;

— TOJy4Y€HHUE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIO/IaBATENIEM;

— pasBuTHE NPO(ECCHOHATBHO-IETOBBIX  KadecTB, JIIOOBM K  TpPEAMETYy U
CaMOCTOSITEJIbHOTO TBOPUYECKOI'O MBIIITIEHHUS.

— TOsBIIEHHUE HEOOXOAMMOI0 HHTEpeca, HEOOXOAUMOTO AJIsi CAMOCTOSITENIbHOM paboTHI;

— T[OJYyYEHUE 3HAHUUW O COBPEMEHHOM YPOBHE pa3BUTUS HAYKM W TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHS HA ONMKaMIINe TOIbL;

— Hay4MThCS METOJAMYECKH 0OpabaThiBaTh MaTepuan (BBIICIATH TJIABHBIE MBICTU U
MOJIOKEHUS, TMPUXOJUTh K KOHKPETHBIM BBIBOJAM, IMOBTOPSITh HX B  Pa3IUYHBIX
bopMynupoBKax);

— TOJMy4YeHHe TOYHOTO TOHUMaHUS BCeX HEOOXOAUMBIX TEPMUHOB U TIOHSATHH.

JlekMOHHBI MaTepualm MOXET CONPOBOXKIAThCA JEMOHCTpaluuend ClIaloB U
MCIIOJIb30BAaHUEM pa3JaTOYHOrO0 MaTepuaia IpU MPOBEJEHUU KOPOTKHX JHUCKYCCHUHl 00
O0COOCHHOCTSIX MPUMEHEHHSI OT/ACTBHBIX TEMATHK IO TUCIUIUINHE.

CrpyKTypa npeiocTaBieHusl JEKIIMOHHOIO MaTepuaa:

— - BBOJHAs 4acTh — INOKA3bIBAET EPEUEHb PACCMAaTPUBAEMBIX B JIEKIIUU BOIIPOCOB, UX
AKTyaJIbHOCTb ISl PAKTUKH MIPUOOPOCTPOEHHUS, CBS3b JIGKIIMOHHOTO MaTepHana C
IPEIbIIYIIMM U TOCIEeIYIOUIMM MaTeprallaMu; JaeTcsl NepeyeHb OCHOBHON U
JIOTIOJIHUTEIBLHOM JINTepaTyphl IO TEME, BKIIIOYAsi pYKOBOSIINE TOKYMEHTHI;

— - OCHOBHAsI 4YaCTh — IOCJIEI0BATENbHO TOKA3bIBAIOTCS BEBIHOCUMbIE BOIPOCHI, PACKPHIBAIOTCS
TEOPETUUECKHE MOJIOKEHHUSI; TOKa3bIBAIOTCS OCHOBHBIE pacueTHbIe (POPMYIIbI;

— - UTOTOBAs 4acTh — MOABOJISATCS UTOTH 3aHATHS, aKTYATH3UPYIOTCS HanboJiee BaxKHbIC
BOTIPOCHI; OTIPEIeNACTCS TeMaTHKa OyAyIINX MPAKTHUECKUX 3aHATUH 10 TeMe; aéTcs
3aJJaHUe Ha CAMOCTOSITENIbHYIO TIOJITOTOBKY; MPOU3BOASTCS] OTBETHI HA BOIIPOCHI.

11.2. MeToauveckue ykazaHUs JUIsl OOYYarOMUXCs 1O yYacCTHIO B CEMHHApax (eciu
npeodyCcCMOmMpPeHo Y4eOHbIM NIIAHOM N0 OAGHHOU OUCYUNTIUHE)

11.3. Metoauueckue ykazaHUs ISl OOYYAIOIMIMXCS MO TPOXOXKACHUIO MPAKTHUECKUX
3aHATHH (eciu npedycMoOmpeHo YueOHbIM NIAHOM N0 OAHHOU OUCYUniuHe)

[IpakTHdeckoe 3aHSATHE SBISETCS OJHOW M3 OCHOBHBIX (DOpPM OpraHm3aiu y4eOHOTO
nporiecca, 3aKII0YaloNIasicss B BBITOJTHEHHNA 00YJaIONIMMHUCS IO/ PYKOBOJICTBOM ITPETIOIaBaTEIs

15



KOMIUIEKCa YYEeOHBIX 3aJaHUil C LEIbI0 YCBOSHUS HAYYHO-TEOPETUYECKHMX OCHOB YUeOHOMU
JVCIIATUTHHBL, TPUOOPETEHNS] YMEHUN M HaBBIKOB, OIBITa TBOPUYECKOU JACSITEITHHOCTH.

Lenbr0 IPakTUYECKOTO 3aHATHUS sl 00yUaroIIerocs sBIsSETCS MPUBUTHE OOYUYaIOIIMMCS
YMEHUH M HaBBIKOB IIPAKTUYECKOH JIEATEILHOCTH MO0 U3Y9aeMOU JUCITUTUINHE.

[Tnanupyemble pe3yabTaThl IPH OCBOSHUH 00yYarOMIUMCS MPAKTUIECKUX 3aHATHI:

— 3aKpeIUICHHE, YriyOJIeHWe, pacIIupeHUe M JeTalu3alis 3HAHWHA TPH PEIICHUH
KOHKPETHBIX 33/1a4;

— pa3BUTHE I[I03HABATEIBHBIX CIHOCOOHOCTEH, CaMOCTOSATEIBHOCTH  MBIIUICHUS,
TBOPYECKON aKTHBHOCTH;

— OBJIAJCHHE HOBBIMH METOJAaMH M METOJUKAMH H3y4YCHUS KOHKPETHOW y4ueOHOM
JVCLIUIIJIMHEIL

— BBIPa0OTKa CHOCOOHOCTH JIOTHYECKOTO OCMBICICHHUS TIOTYYCHHBIX 3HAHWH JUIS
BBITTOJIHEHYSI 33 IaHHIA;

— ofecrnieueHue palMOHAIBHOTO COYETAaHUsl KOJUIEKTUBHON M MHAMBHUAYaJIbHOH (opM
00y4eHwUsI.

TpebGoBaHus K TPOBEICHUIO TPAKTUYCCKUX 3aHITUM

[TpakTryeckue 3aHATUS HAIMIPaBJIeHbI HA (OPMHUPOBAHKE Y CTYACHTOB MPO(PECCUOHAIBHBIX
U TPAKTUYECKUX YMCHHM, HEOOXOIUMBIX JUIS M3Y4YCHHS IMOCICIYIOINUX YYeOHBIX AMCIUILINH:
BBIMIOJHATh ~ OMNpEJENIeHHbIe  JCWCTBUS, ONEepaluH, HEOOXOAMMbIE B  MOCIEAYIOUICH
po(heCCHOHANTLHOM JIeATENPHOCTH (B TIpollecce y4eOHOH W TPOW3BOJCTBECHHOW IPAKTUKH,
HAIMCaHMs BBIMYCKHON KBalu(UKaMOHHOW paboTel). Hapsay ¢ gopmupoBanueM ymeHHH U
HABBIKOB B IMPOIIECCE MPAKTUICCKUX 3aHATHH 0000IIAI0TCS, CHCTEMATU3HPYIOTCS, YIITYOIISIOTCS
U KOHKPETH3UPYIOTCS TEOPETHUYECKHE 3HAHUS, BhIPAOATHIBAETCS CIHOCOOHOCTH M TOTOBHOCTH
UCIIOJIb30BaTh TEOPETUYCCKHUE 3HAHUS Ha TPAKTHUKE, PA3BUBAIOTCS WHTEIUICKTyaIbHBIC YMCHHUS.
[Tpu BBIOOpE conepskaHusi U 00beMa MPAKTUUECKUX 3aHATUH ClIeyeT UCXOAUTh U3 CI0XHOCTH
yueOHOro MaTepuaia JUisl YCBOCHHUS, M3 BHYTPHUIPEIMETHBIX W MEXKIPEAMETHBIX CBS3CH, U3
3HAUMMOCTH HM3y4YaeMbIX TEOPETHUECKHUX MOJIOKEHUN ISl MpEeACTosAlel mpodeccuoHaIbHON
JESITEIILHOCTH, M3 TOTO, KAKOE MECTO 3aHMMAaeT KOHKPETHAs paboTa B mpoiecce GopMUpOBaHUS
[[EJIOCTHOTO MPEICTABICHHS O COJIEp>KaHUU Y4eOHOM TUCIIUTUIHHEIL.

11.4. Metoauueckre ykazaHusl A OOydarolIMXCsl 1O BBIIOJHEHHIO J1a00paTOPHBIX
paboT (eciu npedycmompeno y4ebHbiM NAAHOM N0 OGHHOU OUCYUNIUHE)

B xone BeimonHeHus m1a0OpaTOpHBIX pPAadOT oOydaromUics MAOKEH YIIIyOUTh H
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOM METOIMKONM M TEXHHUKOU
HKCIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIMOHHOM XapaKTEPUCTUKOW 00ydarolerocs.
BrimonHenue mabopaTOpHBIX pabOT COCTOUT M3 IKCIEPHUMEHTAIbHO-TIPAKTUYECKOH, pacyeTHO-
AQHAJIUTUYECKON YaCTe U KOHTPOJIBHBIX MEPOITPUATHI.

BrinonHenue 51abopaTopHBIX paboT 0O0y4aromMMCs SIBJISIETCS HEOTHEMJIEMOH YacThiO
W3YYEHUS JUCLUIUIMHBI, ONpEeNesnseMol y4eOHBbIM IUIAaHOM, M OTHOCHUTCA K CPEICTBaM,
00eCreynBaroIUM pelIeHUe CIIeIyIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TnpuoOpeTeHHe HaBbIKOB MCCIEIOBAaHUSA MPOLECCOB, SBIEHUH U OOBEKTOB,
M3Yy4aeMbIX B paMKax JJaHHOM TUCIUIINHBI,

— 3aKpeIUICHHE, PA3BUTHE M JEeTaln3alls TEOPETUYECKUX 3HAHWN, IOJyYEHHBIX Ha
JEKLUSAX;

— TOJy4YeHHe HOBOM MH(OpMAaLMK 110 U3y4aeMON AUCIUILINHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOSATENbHOM  paboTel ¢ J1a0OpaTOpHBIM
000pyI0BaHUEM U IPUOOPAMHU.

3anadue u TpeOGoBaHUs K IIPOBEACHUIO 1a00PATOPHBIX PadoT
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JlaGopaTopHbIe 3aHATHUS HaNpaBiIeHbl HA (POPMHUPOBAHUE Y CTYACHTOB IPOQECCHOHATBHBIX
U NPAKTUYECKUX YMEHHH, HEOOXOOUMBIX AJI M3Y4YEHUs MOCIEAYIOIMX Y4eOHBIX TUCLMILIMH:
BBIIIOJHATh ~ ONPEJCIICHHbIE  JEWCTBUS, ONEpalMM, HEOOXOAMMBIE B  IOCIEAYIOUIEH
npoeCCHOHATIBHON JEATENIbHOCTU (B Ipoliecce y4eOHOH M NPOU3BOJCTBEHHOW IPAKTHUKH,
HaIMCaHUs BBITYCKHON KBaTM(PHUKAIMOHHON paboTsl). Hapsiny ¢ dopmupoBanueM ymeHuil u
HaBBIKOB B IIpoLIeCCe JJAOOPATOPHBIX 3aHATUNA 0000IAI0TCS, CUCTEMATU3UPYIOTCS, YIITYOJISI0TCS
U KOHKPETH3UPYIOTCS TEOPETUYECKHE 3HAHUS, BBIPA0AThIBA€TCS CHOCOOHOCTH M TOTOBHOCTh
MCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS Ha IPAKTHUKE, PAa3BUBAOTCSI MHTEIUICKTYaJIbHbIC YMEHHUS.
[Tpu BBIOOpE conepkaHus U 00beMa JIAOOPATOPHBIX 3aHATHI CIEyeT UCXOIUTh U3 CI0KHOCTH
y4eOHOro MaTepuajga JUlsl YCBOGHMs, U3 BHYTPHUIIPEAMETHBIX M MEXIIPEIMETHBIX CBs3€i, U3
3HAYMMOCTH HM3y4aeMbIX TCOPETHUECKHUX IMOJIOKEHUN JUISI TPEACTOSANIeH MpodecCHoHaTbHON
JeSITeIbHOCTH, U3 TOI0, KAKOE MECTO 3aHMMAaeT KOHKpeTHas padora B mpouecce GopMUpPOBAHUS
LIEJIOCTHOTO MIPEICTABIEHUS O COAEPKAHUU YU€OHOM TUCIUIUINHBI.

Marepuai, BBIHOCHUMBII Ha J1aOOpaTOpHbIE 3aHATUS JOJKEH:

- COJIEepKaTb COBPEMEHHBIE JOCTH)KEHUS HAyKM W TEXHHUKM B 00JIaCTH H3ydyaeMoi
JUCLUILINHBL,

- OBITh MaKCHMaJbHO TPHUOMIDKEH K pealbHOW MpOPECCHOHATBHON eATEIIbHOCTH
BBIIYCKHHKA,;

- OnMparbCsi HA 3HAHUS M YMEHHUS YxXKe c(QOpMHpOBaHHBIE Yy CTYJIEHTOB Ha
HPEIIECTBYIOMIMX 3aHATHIAX MO JaHHOM WM oOecreyMBaroled TUCHMILIMHE, NOJAEP)KUBATh
CBSI3b TEOPETUYECKOTO M MPAKTUYECKOTO OOyUCHHUS;

- CTUMYJIMPOBATh UHTEPEC K U3YUYECHHUIO TUCLUILINHBL,

- OIIUPATHCS HA OPTaHU30BAHHYIO CAMOCTOATEIbHYIO paOdOTy CTYIEHTOB.

[Ipu moaroroBke K JabOpPaTOpHBIM paboTaM OO0yYaroLMMCS HEOOXOIUMO H3Y4YHUTh
OCHOBHYIO JIUTEPATYPy, O3HAKOMMUTBLCS C JOMNOJHUTEIBHOM JMTepaTypoi. Ilpum 3ToM ydecTs
pEeKOMEHJaluu TpernojaaBaresis U TpeOoBaHUs y4yeOHOM mporpamMmbl. B Xoxe moaroToBku K
mabopaTOpHBIM paboTaM HEOOXOJAMMO OCBOUTH OCHOBHBIE TOHSATHS M METOJUKH pacdera
NIOKa3aTelel, OTBETUTh HAa KOHTPOJIBHBIE BOIIPOCHI.

CrpykTypa u dopma oTyeTa 0 Jab0paTOpHOH paboTe

Otyer o mnaboparopHoil paboTe MOMKEH BKIIOYaTh B Ce0s: TUTYJIBHBIA JIHCT,
(GOopMyIHMPOBKY 3a/aHUsl, TEOPETUUECKUE IMOJOKEHHs, HCIOJIb3yeMble MpPU BBIIOJHEHUU
1abopaTopHOM paboOThl, OMMCAHKUE MPOLEcca BBIITOJIHEHUS 1a00paTOpHOM pabOThI, MOTyYEHHbIE
pe3yJbTaThl U BHIBOJIBI.

TpeboBanus k ohopMIECHUIO OTYETA O TAGOPATOPHOU paboTe

[To xaxmoit mabopaTopHOil pabOTE BHITOJIHSIETCS OTAEIBHBIN OTYeT. TUTYIBHBINA JIUCT
opopmisieTcss B COOTBETCTBUM C ImabnoHOM (00pas3iioM) mpuBeAeHHbIM Ha caiite ['YAIIL
(www.guap.ru) B pasaene «CeKTop HOPMATUBHOM JOKYMEHTAIMI». TE€KCTOBBIC U TpadHUeCKue
MaTepuaisl 0pOpMISIIOTCS B cooTBeTcTBUM ¢ nedcTByromuMu ['OCTamu u TpeGoBaHUSMU,
npuBeneHHbIMA Ha caiite ['YAIT (www.guap.ru) B pasgene «CeKTOp HOPMAaTHBHOMN
JIOKYMEHTAIUN .

11.5. Metoauueckue ykazaHUs Ui OOYyYalOMIMXCA IO MPOXOXKIACHUIO KypCOBOTO
MIPOCKTUPOBAHUS/BBITIOIHEHHUST KYPCOBOW PaOOTHI (eciiu npedycmMompero y4eOHbIM NIAHOM HO
OaHHOU Oucyuniume)

11.6. MeToauyueckue yKazaHus sl OOYYAIOIIUXCS IO TMPOXOKACHUIO CAMOCTOSATEIHHON
paboThI

B xoz1e BHIOTHEHHUS CaMOCTOSTEIBHONW pabOThI, OOYUYAIOUIUICS BBIMIOIHSAET paboTy MO
33JIJaHUI0 M TIPU METOJAMYECKOM PYKOBOJCTBE IPEIOAaBaTeis, HO 0€3 ero HemoCpeICTBEHHOTO
y4acTusl.

17



Jnst oOyyaromuxcst mo 3a0yHOW (opme OOydeHHs, CaMOCTOsTeNbHas paboTa MOXKET
BKJTFOYATh B CEOsI KOHTPOIBHYIO padoTYy.

B mporiecce BBIMOTHEHHSI CaMOCTOSITENILHON paboThl, Yy oOydaromierocst (GhopMupyercs
nenecooOpa3Hoe MIaHupOBaHUue pabouero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMCHUS
Y HaBBIKM B YCBOGHHHM M CHUCTEMATH3allMU NPUOOPETAEMbIX 3HAHUM, 00ECIIeYMBACT BBICOKUMN
YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOYUYEHHs, IIOMOTAeT TOJIYYUTh HABBIKM IOBBIIICHUS
po(hecCHOHATLHOTO YPOBHSIL.

MetoauyeckiMH ~ MaTepuallaMH,  HampaBJSIONIMMU  CAMOCTOSITENIbHYIO — paboTy
00y4aroUuX CSASBIISIOTCS:

—  y4eOHO-METOJINYECKUN MaTepHall 1o TUCIUILIHHE;

— METOJIMYECKUE yKa3aHUs 10 BBIMOJIHEHUIO KOHTPOJIBHBIX paboT (Uit 00ydaronmxcs
10 3204HOM (hopMme 0OyueHHs).

11.7. MeTtoauueckue yKazaHusl [UIsl OOYYarOIIMXCS IO MPOXOXKACHUIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.

Tekylmuii KOHTPOJIb YCIIEBAEMOCTH MPEIyCMATPUBAET KOHTPOJIb KadyecTBa 3HAHUU
00yyYaroIuxcsi, OCYLIECTBISEMOI0 B TEUEHUE CeMecTpa C LIEJbI0 OLEHMBAHUS XO0Jla OCBOEHUS
JUCLUIUINHBI.

MeTobl TeKyIIEero KOHTPOJIsl BEIOUPAIOTCS MPEIo1aBaTeNIeM CaMOCTOSTENIbHO UCXOS U3

cnenu(UKH AUCIUTUTNHBL.

Bo3MoskHBIE METO/IBI TEKYLIIETO KOHTPOJIS 00yYarOIIHUXCSL:

—YCTHBIM OIIPOC Ha 3aHATUSIX;

—CUCTEMATUYECKas IPOBEPKA BBIIOJIHEHNS HHIUBUAYAJIbHbBIX 3a/1aHUN;

—3a1uTa 0T4E€TOB 10 J1a00PaTOPHBIM padboTaMm;

—IpOBE/IEHUE KOHTPOJIbHBIX padoT;

—TECTUPOBAHHUE;

—KOHTPOJIb CAMOCTOATENBHBIX Pa0OT (B MUCbMEHHON MM YCTHON (opMax);

—KOHTPOJIb BBIIIOJIHEHUS! MH/IMBUIyaJIbHOTO 33/1aHUS HA TIPAKTUKY;

—KOHTPOJIb KYPCOBOT'O IPOEKTHUPOBAHHUS U BBIIIOJIHEHUS KyPCOBBIX padoT;

MHBIE BU/[IBI, OTIpEEIIiEMbIE ITPENOJaBATEIIEM.

B Teuenue cemectpa oOyuaromuiicss opopmisier OTUETHBIE MaTepUaIbl B COOTBETCTBUU C

YCTAaHOBJIEHHBIMU TpPEOOBAaHUSMU U METOAAMM IPOBEJCHHS TEKYILEro KOHTPOJS, U

IIPEnoAaBaTelb OLIEHUBAET IPEICTABICHHbBIE MaTEPHAIIBI.

[Ipy noaBENEHMM UTOrOB TEKYIIErOo KOHTPOJS YCHEBAaEMOCTH B  BEJOMOCThb

o0yyaromuMcsl ~ BBICTABJISIIOTCA ~ aTTECTAl[MOHHBIE  OLIGHKU:  «aTTECTOBaH», «HE

aTTecToBaH». CUCTeMa M BO3MOJKHBIE KPUTEPHHM OLIEHKM YYUTHIBAET 3HAHMS, YMEHUS,

HaBbIKM U (WIM) ONBIT JESATEIbHOCTH, XapaKTEepU3YIOIIMe ATanbl (HOPMUPOBAHMS

KOMIIETEHIIMM JIHUCHUIUIMHBL. Pe3ylbTaThl TEKYIIETO KOHTPOJIS JOJKHBI YYUTHIBATHCS

IIPU IPOMEKYTOYHOU aTTECTALUH.

11.8. MeToau4ieckue yKa3zaHUs JUI OOyYarONIMXCs MO TMPOXOXKICHHUIO IMPOMEKYTOTHON
aTTeCTallHu.

[IpomexxyTounast ~ aTTecTamsi  OOyJarONIUXCS  MPEAyCMaTpuUBaeT  OIICHUBAHUE
MPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3YyIbTaTOB 00Yy4YeHHs MO auciuruiiHe. OHa BKIIIOYAET B
ce0s.

— 9JK3aMeH — (opma OILIEHKH 3HaHUM, TONYyYEHHBIX OOYYalOIIUMCA B IMPOIECCe
W3Yy4YEeHUs BCEHW MUCITUIUIMHBI UM €€ YacTH, HAaBBIKOB CAaMOCTOSITEIFHOW padOThI, CIIOCOOHOCTH
NPUMEHATh MX JJIs pElIeHUs] MPAaKTHUUECKUX 3a7ad. JK3aMEeH, KaK MIpaBWiO, MPOBOAMUTCS B
MEepUoJ; HK3aMEHAIMOHHOM CECCHMM W 3aBEPIIACTCS aTTECTAIMOHHOM OIEHKON «OTIUYHO»,
«XOPOLIOY, «YJOBIETBOPUTEIHLHO», «HEYTOBIECTBOPUTEILHOY.

— 3ader — 9T0 (hopma OICHKH 3HAHUM, MOTYUYEHHBIX OOYYArOIIMMCS B XOJI€ U3yUCHUS
y4eOHON MUCHUIIIMHBI B 1IEJIOM UJIU MMPOMEXKYTOUHAs (TI0 OKOHYAaHWU CEMECTpa) OIlCHKA 3HAHUHN
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00y4aromuMcsl I0 OTAEIbHBIM pa3fesiaM JAUCHUILUTUHBI ¢ aTTECTAllMOHHON OLIEHKOW «3auTeHO»
WIH «HE 3a4TEHO».

PesynbraThl NpOMEXKYTOYHOM aTTECTAlMU 3aHOCATCSA JCKaHaTaMU B JKypHal ydéra
IIPOMEKYTOUHOU aTTecTaluy, y4eOHYI0 KapTOUKy M aBTOMAaTH3MPOBAHHYIO HMH(OPMAIMOHHYIO
cucremy I'VAIL

ATTecTallMOHHBIE OLEHKHM IO (haKyJIbTaTUBHBIM JUCLMIIIMHAM BHOCSTCS B 3a4€THYIO
KHUXKKY, BEJOMOCTb, yueOHyto kapTouky, AC I'VAII u, o coriacoBaHuto ¢ 00y4aromumcs, B
NPUIIOKEHUE K IOKYMEHTY O BbIcIIEM 00pa30BaHUU U O KBAJIM(UKALIUH.

[Tocne mpoxoxaeHus: MPOMEKYTOUHON aTTeCTall 00yJarouiics 00s3aH MPe10CTaBUTh
B JICKaHAT 3a4€THYIO KHIKKY, ITOJIHOCTBIO 3aII0JHEHHYIO ITPENOJaBaTEIIEM.

I[lo  pe3ynapTaram  yCIEHIHOIO  IMPOXOXKJIEHUS  MPOMEXKYTOUYHOM  aTTeCTalUU
0o0y4aroIMMUCST U BBINOJIHEHUS Y4eOHOro IIaHa Ha COOTBETCTBYIOIIEM Kypce, JIeKaHaThl
TOTOBAT IPOEKT IIPHKa3a O MepeBojie 00yJaroMXCs ¢ Kypca Ha Kypc.
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Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBL

JlaTta BHECeHUs
W3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHusl
Kadeapsl

Ionmuce
3aB.

kadempoit
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