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Annoranus

Jucuunnuna «{udpoBble BEIUUCIUTENbHBIE YCTPOHCTBA U MUKPOIIPOLIECCOPHI» BXOIUT
B 00pa3oBaTeNbHYI0 NPOTPaMMy BBICIIEr0 OOpa30BaHMsS [0 HANPABICHUIO MOJATOTOBKH/
crenuansHocTH 12.03.01 «IIpubopocTpoeHre» HampaBICHHOCTH «ABHAIMOHHBIC MPUOOPHI U
U3MEPUTEIIbHO-BBIUMCIIUTENbHBIE KOMIUICKCH». JuciummHa peanusyercs kapeapoin «Nel 1.

JlucuuniauHa HalejaeHa Ha (GOpMUPOBAHKE Y BHITYCKHUKA CIIETYIOIIUX KOMITETEHIUI:

[1K-2 «CnocoOHOCTh MPUMEHSATH COBPEMEHHBIE AJIEKTPOTEXHUYECKUE U3AETHUs, CPEICTBA
JJIEKTPOHUKA M MHUKPOMPOIIECCOPHOM TEXHUKH, BKJIIOYAs MPOrpaMMHOE obecrieueHue, B
pa3zpa0aThlBa€MbIX HM3MEPUTEIBHBIX M  YIPABIAIOIIMX CHUCTEMAax, CHCTEMax KOHTPOJIS
1apaMeTPOBY.

ConeprxaHue JUCHUIUIMHBI OXBAaTBHIBAET KPYT BOIIPOCOB, CBS3aHHBIX C (POPMHUPOBAHUEM Y
OakanaBpoB 3HAHUU B OOJIACTH TEOPHH MPOCKTHUPOBAHUS CIECHUATM3UPOBAHHBIX IU(GPOBHIX U
U(pPO-aHAIOTOBBIX  BBIYUCIUTEIBHBIX YCTPOHCTB MPHOOPHBIX KOMIUIEKCOB Ha OCHOBE
KOMIUIEKTOB LU(POBBIX MHTErPAIbHBIX CXEM Pa3jIMYHOTO YPOBHS WHTETrpallMii U BCTPOSHHBIX
MHUKPOIPOIIECCOPOB U MUKPO-IBM, MOATr0TOBKA BRITYCKHUKOB K PEIICHUIO PO(ECCHOHATBHBIX
HAay4YHO-UCCJIEIOBATENIbCKUX  3a/lad, CBS3aHHBIX C IPOBEACHUEM SKCHEPUMEHTAIbHBIX
UCCIICIOBaHM, (OPMHpPOBaHHWE Yy CTYACHTOB MAarucTpOB  COBPEMEHHOTO  HAyYHOTO
MHUPOBO33pPEHHUS, PAa3BUTHE TBOPYECKOI'O €CTECTBEHHOHAYYHOT'O MBIIIJIEHUS, O3HAKOMIIEHHE C
METOJI0JIOTHEN TPOEKTUPOBAHUS COBPEMEHHBIX U3MEPUTENIbHBIX CPEJICTB.

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

[IporpaMMoil IHUCHUIUIMHBI TPETYCMOTPEHbI CIEAYIOLME BUABI KOHTPOJIA: TEKYIIMH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAsI aTTecTalus B popMe IK3aMeHa.

OO0mast TpyA0EeMKOCTh OCBOSHUS JUCHIHUIUIMHBI COCTABISACT 7 3a4eTHBIX eIuHUIl, 252
yaca.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUIY.



1. TIlepedeHb MIAHUPYEMBIX PE3YITATOB OOYUCHHUS 11O JUCIUTIIIHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

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

- U3YYCHHE COBPEMEHHBIX METOJIOB
UH(OPMAIMOHHO-BBIUNCIIUTEIBLHBIX CUCTEM;

- (dopMUpOBaHHE TEOPETUYCCKUX M TMPAKTHUYECKUX HABBIKOB MOCTPOCHHUS 3JIEMEHTOB
MHUKPOIIPOIIECCOPHBIX MH()OPMAIMOHHO-BBIYUCIUTEILHBIX CUCTEM;

- (opmupoBaHUE TEOPETUYECKUX U MPAKTHYCCKUX HABBIKOB pa3pabOTKH, OTIAIAKH U
TECTUPOBAHUSA AJITOPUTMHYECKOTO W IMPOrPaMMHOr0 00ECHEYCHHUS MHUKPOIPOIIECCOPHBIX

aHalM3a M CHHTE3a MHUKPOIIPOLECCOPHBIX

WH(OPMAIIMOHHO-BBIUMCIIUTEILHBIX ~ CUCTEM  C  HCIOJBb30BAaHMEM  0a30BBIX  SI3BIKOB
IPOrPaMMHUPOBAHUS.
1.2. JlucuumiuHa BXOOUT B  COCTaB  4acTd, (GOPMUPYEMOHl  y4yaCTHHKaMHU

00pa3oBaTeybHBIX OTHOIICHUM, 00pa30BaTeIbHON MPOrpaMMBbl BBICIIETO 0Opa3oBaHUs (l1ajee —
OI1 BO).

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

B pesynbraTe m3ydeHUs AUCHUILIMHBI OOYYAIONIUICS NOJDKEH O0JIanaTh CISAYIONTUMU
KOMIICTCHIIMSIMUA WJTH UX 9acTsMH. KOMIIeTeHIIMM M WHAMKATOPHI UX JOCTHKCHUS TIPUBE/ICHBI B
tabnwue 1.

Tabnuna 1 — [lepeyeHb KOMIIETEHIMI U HHIUKATOPOB MX JOCTHIKCHHSI

Konu
Kareropus (rpynna) Koz u HanMeHoBaHME HHIMKATOPA JOCTHXKEHUS
HauMEHOBAaHHE
KOMIIETEHIINH KOMIIETCHIIUH
KOMIIETEHIIUH
ITK-2 CnocobHOCTh
IIPUMEHSITD
COBPEMEHHBIE
AIIEKTPOTEXHUYEC-
p [IK-2./1.1 orileHuBaeT BO3MOKHOCTH
KM€ U3J1eHs, .
cpencTBa 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
MPUHLIMIIHAIIBHBIE CXEMBI Y3JI0B U3MEPUTEIBHO-
IIPOrpaMMHOE
BBIYHCIIUTENIBHBIX KOMIIIEKCOB
obecreuecHue, B
[TK-2./1.3 BeITIOJHSET pa3pabOTKy MPOrpPaMMHOTO
pa3pabaTbIBa€MbIX
o0ecreyeHns: U3MEPUTENIbHBIX, YIIPABIISIOUINX U
M3MEPUTENbHBIX U
KOHTPOJIMPYIOIIUX CUCTEM
YIPAaBISAIOLIINX
CUCTEMaXx, CUCTEMax
KOHTPOJIS
apaMeTpoB
2. Mecro nucuumiauHsl B cTpykType OI1
JucuumnnuHa Oa3upyercss Ha 3HAHUSAX, paHee TMPUOOPETeHHBIX CTYACHTaMU MpU
W3YYEHUH CIIEYIOIINX AUCLUIIINH:
- Uudopmaruxka;
- luckpeTHble HH(OPMAITMOHHO-U3MEPUTENbHBIE CUCTEMBI;
- DNEeKTPOTEXHHUKA;

- Opranuzanus oOMeHa nHpopMauei;
- DIEKTPOHHUKA U MHKPOIIPOILIECCOPHAS TEXHHKA,;
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- OCHOBBI TPOEKTUPOBAHUS TPUOOPOB U CUCTEM.

3HaHwus,

IMMOJIYYCHHBIC IIpHM H3YUCHHUH MaTcpuajia HaHHOﬁ JUCHUIIIINHBI,

HMCIOT KakK

CaMOCTOATENIBHOE 3HAYEHUE, 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 pactpeeieHue ITO TPYI0EMKOCTH 110 CeMEeCTpaM) 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 oucyununsl, 7/ 252 3/ 108 4/ 144
3E/ (uac)
AyoumopHhuie 3anamus, BCEro 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. 3auger, sk3amen (3auer, dudd. 3au, 3auer
OK3.
JK3.**)
IIpumeuanue: **KaHzmz[aTCKHﬁ 9K3aMeH

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

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

Tabnuia 3 — Pa3ensl, TeMbl AUCHUIIINHBI U UX TPYIOEMKOCTh

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

Paznen 1. 3agaun nudpoBbIx 1 8

BBIYHUCTUTENHBIX YCTPOUCTB

MPUOOPHBIX KOMILIEKCOB.

Paznen 2. IlpoextupoBanue nudposbix | 1 10

YCTPOMICTB MOCIIE10BATEILHOCTHOTO

THIIA.

Pa3nen 3. IlpuHnunel opranu3anuu 1 14

MHUKPOIPOIIECCOPHBIX H3MEPHUTEITHHO-

BEIYMCIHTENBHBIX cucTeM (MBC).

Pazgen 4. TlporpammuOe obecrieueHne 1 4 21

Mukponporneccopuasix UBC.

Paznen 5. IIpoekTupoBanue OJIOKOB 2 20

aMsITH MUKPOIPOIIECCOPHBIX 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 IPUBEICHO B Ta0HIIC 4.

Tabmuna 4 — Coneprkanue paselioB U TeM JICKIIMOHHBIX 3aHATHIMA

Howmep pasznena

Haszeanue u copepxanue pa3iesioB U TEM JICKIMOHHBIX 3aHATHI

1

0630p COBpPEMEHHBIX BBIUYHCITUTENbHBIX CpeICTB u
HE0OXO0UMOCTb UX NPUMEHEHHUSI B COBpeMEHHbIX OopToBbiX MBC.
OcHoBHBIE TapaMeTpbl 31eMeHTOB IudpoBoi Texuuku (DCJI,
TTJI, TTJII, KMOII cepuit). Cucrema 0003HaYCHUI
(GYHKIIMOHATBHOW  MPUHAIJICKHOCTH LU(PPOBBIX MUKPOCXEM.
Kopnyca.  IlpaBuna  BbimojgHeHUs  (YHKIMOHAIBHBIX U
OPUHLIMIUATIBHBIX ~ JJEKTPUYECKUX  CXEM,  HCHOJBb3YIOIIMX
DIIEMEHTHl  IU(POBOM  TEXHUKU. YCIOBHBIE Tpaduueckue
0003Ha4YeHHsI 2JIEMEHTOB ITU(POBOI TEXHUKHU.

basoBbie IIOCIIEI0BATEIbHOCTHBIE CXEMBI. [TonsTne
ycroitunBoctu. Tabnuna nepexonoB. VckiaroueHue M30BITOUHBIX
YCTOWUYMBBIX COCTOSIHMIA. Meronsl IIPOEKTUPOBAHUE
MIOCJIEI0BATEIbHOCTHBIX CXEM. ACUHXpPOHHBIE
MOCJIEAOBATENBHOCTHBIE CXEMBI.

[TpuHumnel opranusanuu Mukpompoueccopueix MBC. 3anauw,
pemaembie UBC B cocraBe mnpubopHoro komruiekca. O630p
COBPEMEHHBIX OOPTOBBIX MUKpomnporeccopHbix MBC, pemaembie
UMHU 3a1a4u Ha Oopty JIA, W mepcnekTuBbl UX JajbHeHIIero
pa3BUTHA. APXUTEKTypa LIEHTPAJIN30BAHHBIX U PaCIpPEIEICHHBIX
mukponpoueccopubix  MMBC  JIA.  OpHomporeccopHble U
MHOTONPOLIECCOPHBIE  CTPYKTYPBl. MarucTpaabHblii  ITPUHLIKI
opra"uzanuu Mukpomnpoueccopusix MBC.

OCHOBHBIE TNPOTPAMMHO-AOCTYIHBIE Y3JIbl MHUKpOMpOLECCOpa U
MukpoOBM. Peructpel u peructpoble ¢ainbl. OpraHuzanus
cteka. Pa3paborka mporpamMmm Ha  s3bIKe  accemOlepa.
JlocTouHCcTBa W HEAOCTAaTKM si3bIka accemoOsiep. CucreMbl
pa3paboTku, MpOorpaMMHUpOBaHUs u OTJIaJIK1
MHUKPOIIPOIIECCOPHBIX ~ cucTeM.  OTIaauuKu,  SMYJISTOPHI,
nporpamMmatopel.  OcCOOEHHOCTH  pa3pabOTKH U OTIAIKH
OTKa30yCTOMYMBOTO TMPOTpaMMHOTO obOecriedeHus. (OCHOBHBIE
AITOPUTMBI IPOBEPKH PETUCTPOB U OIIOKOB MAMSITH.
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[TpoektupoBanue OJOKOB MaMSITH MHUKPOIPOIIECCOPHBIX CHCTEM.
Kriaccudukaiuss ¥ OCHOBHBIC TEXHHYECKHE XapaKTCPHCTUKH
3a[IOMHUHAIOIIHAX YCTPOWCTB. O630p COBPEMEHHBIX
3aroMuHaronmx ycrpoiictB. O3Y craruueckoro (SRAM — static
RAM) u gunamuueckoro (DRAM — dynamic RAM) turmos.
Cerneroasnektpuueckas namsatb (FRAM — ferroelectric RAM).
TunoBble cxembl jemudparnuu aapeca. OCHOBHBIE CXEMBI
HapaIIMBaHUs Pa3PSIHOCTH U 00bEMA MAMSITH.

AnroputMuueckoe oOecredeHue MuKporporeccopupix  MBC.
MacitabupoBaHue CHUTHaJIOB. AIINPOKCUMALUA CTaTHYECKHUX
XapaKTePUCTHK JaTYMKOB. Onpenenenue apaMeTpoB
aNIpOKCHUMHUPYIOIIUX IOJMHOMOB C HCIOJIb30BAaHUEM METOA
HaUMEHBUIMX  KBaJApaToB.  ANNpPOKCUMalus  CIIaiiHaMu.
Tabnuunast peanusanus (GyHKIMH. Junamuueckas
KOPPEKTHPOBKA XapaKTEepUCTHK JaT4yuKoB. Jluckperuzauus W
BOCCTAHOBJIEHME  AHAJOIOBBIX  CUIHAJIOB. CrnaxuBaHue
JUCKPETHBIX (QYHKIMHA. AITOpUTMBI HU(DPOBOI SKCTPANONALIUHN U
uHTepnomsiuud. OCHOBHbIE THUIBI (UIBTPOB M MX peaau3alus C
MCIOJIb30BAHUEM MUKPOIIPOLIECCOPHON TEXHUKHU.

0630p COBPEMEHHBIX OOPTOBBIX UHTEpdEiicoB
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.
WnenTudukanysi NpepblBalOLIEro YCTpoicTBa. BekTopHble U
BJIO’)KEHHBIE TMpepbiBaHusA. [loHsTHE M JTOCTOMHCTBA NPSIMOIO
Jocryna K namsatd. KoHTposuiepsl mpsMOro A0CTyna K MHaMsTH.
CranpmapTHble  MHTEPPEWCH  MHKPOIPOIIECCOPHBIX  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 JUId  IOAKIIOYEHUs
OOPTOBBIX JAaTYMKOB W HMCTOYHHUKOB HHGpOpManuu K OOpPTOBOM
NBC.

[Tporpammupyemsble norudeckue uHTerpanbHbeie cxeMbl (IIJINC).
Knaccugpukamus ~ I[IJIMC.  O630p  cospemennbix  [IJIUC,
W3TOTABIMBAEMBIX CIEIHUAIbHO JUISI TpPUMEHEHHS Ha OopTy
JEeTaTeIbHOr0 W KOCMHYECKOTro  ammapartoB, MW MX
dyHkiuoHanbHbie  Bo3MoxkHoctu. [IJIMC  FPGA  (Field
Programmable Gate Array).0630p coBpemennbix [IJIMC FPGA,
BBIITYCKAEMBIX TTPOMBINUICHHOCTBI0. APXUTEKTYpa M OCHOBHBIE
¢yukunonanbHble Onoku. IIporpammuponanue. IlepcriekTuBEI
pazsutus. [IJIMC CPLD (Complex Programmable Logic Device).
00630p copemennbix  [IJIUC CPLD, BBIITYCKAaE€MBbIX
MIPOMBITIIIEHHOCTBIO. ApXUTEKTYpa " OCHOBHBIC
¢ynkunonanbHble Onoku. IIporpammuponanue. IlepcriekTuBEI
passutHs. Cucrema Ha kpuctamuie SoC (System on Chip). O630p
coBpemenHbIx [IJIMC SoC, BbITyckaeMbIX MPOMBIIUIEHHOCTHIO.
ApXUTEKTYpa W  OCHOBHbIE  ()YHKIIMOHAJIbHBIE  OJIOKH.




(softcore).O630p
BBIITYCKAEMBIX MPOMBINIICHHOCTBIO. APXHTEKTYypa W 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 3aHsATHS U UX TPYJOEMKOCTh

Ne TeMbl MpakTU4ECKUX DOpMBI IPAKTUYECKUX Tpynoemkocts, | Ne pasnena
I/ | 3aHATUH 3aHATHAN (gac) IUCIUATLINHBL
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 X TPYJOEMKOCTb IPUBE/EHBI B TabuIIe 6.
Tabnua 6 — JlaboparopHble 3aHATHS U UX TPYJOEMKOCTb
Ne HaumenoBaHue 1a60paTopHbIX paboT Tpynoemrocts, | Ne pasnesa
/1 (dac) TUCIUTLINHEI
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 Wutepoeiic 12C 4 7
Bcero: 14

4.5. KypcoBoe nmpoeKkTHpoBaHHe/ BHITOTHEHUE KypCOBOU PabOTHI
VY4eOHBIM MJIAHOM HE IPETYyCMOTPEHO

4.6. CamocrosTenbHas padoTa 00yJIarOIIXCs
Bunsl camocTosTensHON paboOThI M €€ TPYI0EMKOCTh NPUBEIEHBI B Ta0IuLE 7.

Tabmuna 7 — Bunbel camocToaTenbHON pabOThI U €€ TPYAO0EMKOCTh




Bceero,

Buna camocrositensHOM paboThI qac Cemecrtp 6, yac Cemectp 7, yac
1 2 3 4
W3yueHne TeOpeTHIecKoro Marepuasia
62 81
nucuuriabl (TO)
KypcoBoe npoextuposanue (KII, KP)
Pacuetno-rpaduueckue 3aganus (PI'3)
Brimonnenue pedeparta (P)
[ToaroToBka K TEKyIieMy KOHTPOJIEO 8 8

ycneBaemoctu (TKY)

Jomamnee 3amganue (/13)

Kontposbabie paboTsl 3a0unnkoB (KP3) 10 10

IToaroroska Kk npoMeKyTOYHOU
A POMEAYT 16 16

arrectaruu (I1A)
Bcero: | 211 96 115

5. IlepeueHs y4eOHO-METOAMUECKOTO OOECTIeUeHUs
JUTSL CAMOCTOSITEIBHON paOOThI 00YYArOIIMXCs IO TUCITUTUINHE (MOIYITIO)
Y4eOHO-MeTOIMYECKUE MaTepuasbl ISl CaMOCTOSTENIbHON padoThl 00YYaroIIMUXCS 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

KommuecTBo 9K3eMILTSIPOB B
Iudp/
URL apec bubnmorpaduueckas ccpiika OubmoTeke
(KpOoMe 2JIEKTPOHHBIX IK3EMILISPOB)

004 (075) Vepromos E.I1. lludpoBas cxeMoTexHuKa: yu. | 24

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

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

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

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

BITO "CII6IYAIT", 2009. - 35 c.
004.4 Manaxanoe P.H., Kpvicun J[.FO. Unatepdeiic | 85
N 73 I°C. CII6.: TOY BIIO "CII6I'YAIT", 2009. -

35c.

7. TlepedyeHb HIEKTPOHHBIX 00Pa30BaATEIBHBIX PECYPCOB
WH(OPMaIIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu «IHTepHeT»
[Tepeuenn AIIEKTPOHHBIX o0pa3oBaTenbHbIX pecypcoB nH(pOpPMaITMOHHO-
TEJIEeKOMMYHUKAIIMOHHONH ceTn «MHTepHeT», HEOOXOOMMBIX JJIi OCBOCHHS TUCIUILIAHBI
npuBeieH B Tabmuie 9.

Tabmuma 9 — IlepedyeHbp DJIEKTPOHHBIX O0pa30BaTENbHBIX PECYpPCOB HMH(POPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTh « HTepHeT»
URL anpec HaumenoBanue

www.microchip.com. | TexHudeckoe onrcanue MukpokonTpoiuiepa Microchip PIC18F4520

9




8. Ilepeuens nHDOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeuenp mpPOrpaMMHOTO OOECIIEUCHHSI, HCIIOIB3YeMOTO TPH OCYIIECTBICHUH
00pa3oBaTeNLHOTO MPOIiecca MO AUCIUILTHHE.
[lepedyeHp UCONB3yeMOTr0 MPOrPaMMHOT0 obecrieueHus npeacrasieH B Taduuie 10.

Ta6ymma 10— [Tepeyers mporpaMmMHOTO oOecrieueHus

Ne i/t Haumenosanue

He npenycmorpeno

8.2. IlepeucHb HH()OPMAIMOHHO-CIIPABOYHBIX CHUCTEM,HCITO0JIb3yEeMbIX pH
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOIIecca MO AUCIUILTUHE

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

Tabmuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOUHBIX CUCTEM

Ne i/m HaunmeHnoBaHue

He npenycmotpeno

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

Ta6ymmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

Ne HanmeHnoBaHue cOCTaBHOM YacTu Howmep aynutopun
n/n MaTepHATbHO-TEXHUUECKOU Oa3bl (1pu HEOOXOAMMOCTH)

1 JlexuMOHHAS Ay AUTOPHUS

MynbsTUMeaUHAS JIEKIUOHHAS ay TUTOPHUS

3 | CnenuanusupoBaHHas J1abopaTopust

10. Onenounble cpeacTBa AJs MPOBEIECHHS TPOMEXKYTOUHOM aTTecTallu
10.1. CocTaB OIICHOYHBIX CPEIACTBAJS TPOBEACHUS TPOMEKYTOYHOH aTTeCTAI[HH
o0yyaromuxcst o JUCUUIUIMHE puBeAeH B Tabnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEACTB ISl IPOBEICHHSI TPOMEKYTOYHOM aTTeCTAIIH

Bug HpOMe)KYTOQHOﬁ aTTeCTalluu Hepequb OILICHOYHLIX CPCACTB

DK3aMeH Crucok BOMPOCOB K 9K3aMEHY;
DK3aMeHAIMOHHbIC OUJICTHL;
3amaun;

TecTEl.

3aueT Cnucok BOMpOCOB;
TecTsr;
3agaun.

10.2. B kayecTBe KpUTEpUEB OLCHKH YpOBHSA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHIIMI OOYyJalOUIMMHCS TPUMEHSETCS S5-0ajutbHasi MIKajla OIEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIN, KoTopas mpuBejeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCS
100-6annpHast ~ mIKama ~ MOIYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHHUBEPCUTETa,  IpaBHIa
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HCIIOJIB30BaHUA KOTOpOfI, YCTAHOBJICHBI COOTBCTCTBYIOIIUM JIOKAJIbHBIM HOPMATUBHBIM aKTOM

I'VAIL

Tabmuua 14 —Kpurepun onieHKH ypoBHSI CQOPMHUPOBAHHOCTH KOMITETCHIUH

Or11eHKa KOMITETEHITUI

5-0ayubHas mKana

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITETEHIIMI

«OTJIIMYHO»
(Ga4uTCHO»

— oOyyaromuicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOrPAMMHBII
MaTepuan;

— YBEpPEHHO, JIOTHYHO, ITOCIIEJIOBATEIIHLHO U TPAMOTHO €T0 M3J1araerT;

— 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 CIIeNUaTM3UPOBAHHBIX TOHITHH.

«XOpOLIO»
(Ga4YTCHO»

— 00yJaromUics TBEPIO YCBOWII MPOTrPaAaMMHBINA MaTepHajl, IPaMOTHO H
M0 CYIIECTBY W3JIaraeT €ro, ONupasch Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI;

— HE JIONYCKAEeT CYIIECTBCHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHHS C NPAKTUYECKOH JIEATEIBbHOCTHIO
HAIPaBIICHUS;

— apryMEHTUPYET HAy4YHbBIC TOJI0KCHUS;

— JIeJIaeT BBIBOALI H 0000IIECHHUS;

— BJIQJICET CHCTEMOMH CIIeMaTN3UPOBAHHBIX TTOHSITHH.

«yZI0BJIETBOPUTEIILHOY
«GAUTEHO

— o0Oyyarouuiicss yCBOMJI TOJbKO OCHOBHOW IPOrpaMMHBIA MaTepua,
II0 CYLIECTBY M3JIaraeT €ro, ONMpasChb Ha 3HAHUSA TOJBKO OCHOBHOM
JIUTEPATYPBI;

— JIONyCKaeT HeCYIECTBEHHbIE OIIMOKU U HETOYHOCTH;

— UCIIBITBIBACT 3aTPYAHEHUS B IPAKTUYECKOM IIPUMEHEHUM 3HAHHUU
HallpaBJICHUS;

— ci1ab0 apryMeHTUpPYeT Hay4dHbIE MTOJIOKEHMS;

— 3aTpyaHsieTcs B GOpMYIMPOBAHUU BBIBOJOB U 000OIICHMUIA;

— 9YaCTUYHO BIAJCET CUCTEMON CIIENMAIN3UPOBAHHBIX IOHITHIA.

HCYIOBJIICTBOPUTECIILHO
HEC 3a4YTCHO»

— o0ydJaromuiicss He YCBOWJI 3HAYUTENBHOW YacTH MPOrPaMMHOTO
MmarepHaa;

— JIOMYCKaeT  CYLIECTBEHHbIE  OIIMOKM W  HETOYHOCTH  IpHU
paccMOTpeHHH Ipo0JIeM B KOHKPETHOM HarpaBIICHUH,

— 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) asns sK3aMeHa mpecTaBieHbl B Tabmauie 15.

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

Ne i/t

[Tepeuens BompocoB (3a7au) A7 SK3aMeHa

MuKponpoLeccopHbie KOMILJIEKTBI BUC/CBUC. Crpykrypa "
(GYHKIIMOHUPOBAHHE MUKPOIIPOIIECCOPHOM crcTeMbl. MUKPOKOHTPOJILIEPHI.

VYnpasnenue MOIYJISIMU MAMSITA U BHEITHUMU yCTporicTBaMU. CUTHAIIBI
yrpaBieHus. PexxuMbl oOMeHa TaHHBIMU.

Muxkpormporieccop Intel 8085A. Crpykrypa wMukpomporeccopa. biok
peructpoB. Ctek. DyHKIIMN BBIBOJIOB U CUTHAJIOB.

CuHXpOHHM3aIMsI ¥ TTOCIIEIOBATEILHOCTh JEHCTBUIM MUKpompoleccopa Intel
8085 A. KomanaHble ¥ MallIUHHBIE [TUKJIIBI.

Cucrema npepsiBanuii mMukpormnpoueccopa Intel 8085 A. Cxema BKiIIOUEH¥
MPOrpaMMHUPYEMOT0  KOHTPOJUIEpa TMPEPHIBAHUN B MHUKPOIPOIIECCOPH(
cucreMe. KackagHoe BKIIOUYEHHE KOHTPOJUIEPOB MPEPHIBAHMIA.
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CxeMbl OAKIIOYEHUSI MOJYJICH MaMsITH W BHEIIHMX YCTPOMCTB K IIMHAM
MHUKPOIPOIIECCOPHON CcHCTEeMBbl. AOCOTIOTHASA W HEaOCONIOTHAs aJpecaluu
aMsITH.

Peanuzanus 6e3ycOBHOTO M YCIOBHOTO NMPOTPaMMHBIX BBOJAa M BBIBOJA
JTAHHBIX B MUKPOIIPOLIECCOPHOH CHUCTEME.

[Tporpammupyemsbiii KoHTpoutep npepbiBanmii Intel§259A. Crpykrypa u
IporpaMMHpoBaHue KOHTposuiepa. DyHKIMOHAIbHOE HAa3HAYEHUE BBIBOJIOB
U CUTHAJIOB KOHTPOJUIEPA.

Kontpomnep npsimoro nocryna k mamsat Intel 8237A. dyHkimoHanbHOE
Ha3HAUYC€HHE BBIBOJIOB M CHUTHAJIOB  KoHTpoiuiepa. CTpykTypa u
GbyHKIIMOHAIbHOE Ha3HAUEHUE. YBEIMYEHUE 4YHCla KaHAJOB MPSMOTo
JIOCTYTIA K TTaMSITH.

BxiroueHne  KOHTpouiepa  NpsAMOro  JOCTyna K IamMiaTd B
MUKPOIIPOLIECCOPHYIO CUCTEMY Il OOMEHA JaHHBIMU C MOJYJIAIMU NaMATU
Y BHEIIIHUMH YCTPOKCTBAMH.

Cospemennsie BUC/CBUC ¢ mnepenporpaMMUpPYEMBIMH  CTPYKTYpaMu
(FPGA, CPLD, SoC). Knaccuduxamus. IlpenmyiiectBa u HEZOCTaTKH.
IlepcnexTUBBI pa3BUTHSL.

OCHOBHbIC TEXHUYECKHE XapaKTePUCTUKH MUKpocxeM cemeiictBa Cyclone |1
¢upmsl Altera.

braoku wmaccuBoB normyeckux ycrpoircts (LAB — logic array blocks)
mukpocxem cemericta Cyclone II ¢upmer Altera. Coenunenune LAB.
CurHainsl ynpaBJIeHUS.

Jlornueckue anemeHThl MHKpocxem cemeiictBa Cyclone 11 ¢upmbr Altera.
CurHainsl ynpaBJIeHUS.

HomuHaNbHBIA pPEXUM PabOTHl JIOTHYECKOTO 3JIEMEHTAa MHKPOCXEMBbI
cemetictBa Cyclone 11 pupmer Altera.

JIMHAMUYECKUH pPEXHUM PabOThl JIOTHYECKOTO DIIEMEHTa MHUKPOCXEMbI
cemetictBa Cyclone 11 pupmbr Altera.

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

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

[TporpammMupyembie MuKpoTporieccopsl (Software cores).

Bompocsr (3amaun) st 3aueta / qudd. 3auera npejgacrapieHsl B Tabmuie 16.

Tabmuua 16 — Bon

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

Ne i/t

[Tepedyens BonpocoB (3a1au) myist 3adeta / nudd. 3auera

ITepeuenp BonpocoB (3amau) i 3a4yera / 1updepeHInpoBaHHOI O 3a4eTa

MukpokoHTpoIEp Microchip PIC18F4520. Apxutektypa 51
(GyHKLIMOHAJIbHBIE BO3MOXHOCTH MMKPOKOHTpoJuiepa. MHTerpupoBaHHbIE
IIEKTpOHHBIE MOAysU. CrcTeMa KOMaH.

Opranunzanusa namsata MukpokonTposuiepa PIC18F4520. Opranusanus
cTeka. Peructpsl ciennanbHOro Ha3HaueHus. PeructpoBble (aiibl.
KomaH 11 MUKPOKOHTpOJIIEpa J71sl pabOoThI ¢ NaMSIThIO U CO CTEKOM.

Komananstit miukn mukpokontpoiiepa PIC18F4520. Apudmernyecko-
JIOTHYECKOE YCTPOHCTBO. MaTpU4HbIM yMHOXUTENb. ApupMeTuyecKue
KOMaH/Ibl MUKPOKOHTPOJLIEPA.

Cucrema npepeiBanuil Mukpokontposepa PIC18F4520.

[Toptel 1tMdpoBoro BBoJa-BbIBOAA. KoMmaHIBI MHUKPOKOHTpoOJUIEpa ISt
paboTh! ¢ IMHUAMHU HU(GPOBOTrO BBOAA-BBIBOJIA.
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WNHTerpupoBaHHbI  AJEKTPOHHBIM Moayiab Taimepa (. OOpaboTrka
IIPEPHIBAHUMN.

WHTerpupoBaHHbIN 3J€KTPOHHBIA MOAYJb T'€HEpaTopa CUTHaNa C HIMPOTHO-
VMITYJIbCHOM MOJYJIALIMEN.

HNHTerpupoBaHHbIi 2JIEKTPOHHBINA MOAYJIb IMOCIEI0BATEIIbHON CUHXPOHHOM
cBsi3u MSSP. Peanuzanus unatepdeiica nocnenosarenpHoi cBsizu SPI (Serial
Peripheral Interface). O6paboTka npepbsIBaHUIA.

HHTerpupoBaHHbIN MIEKTPOHHBIA MOLYJIb IOCIEA0BATEIIBHOW CUHXPOHHON
cBs3u MSSP. Peanu3zanus uarepdeiica mociaea0BaTeIbHON CBI3U I°C (Inter-
Integrated Circuit). O6paboTKa npepbIBaHUH.

NHTerpupoBaHHbIi 3JIEKTPOHHBINA MOYJIb MOCJIEI0BATEIbHON CUHXPOHHOM
acuHXpoHHOH nepenaun ganHeIx EUSART. O6paboTka npepbIBaHUM.

Peanuzamnus uaTepdeiicoB nocnegoarenbHon cBsizu RS232, RS485 u
RS422.

DJNEeKTpUYECKH CTUPAEMOEe ITPOrpaMMHUPYEMO€e OCTOSIHHOE 3alI0MHUHAOLIEe
ycrpoiictBo EEPROM mukpoxontposuiepa PIC18F4520. Opranuzanus
olepanui 3anKicy ¥ YTeHus AaHHbIX. OO0paboTKa pepbhIBaHUi.

WHTEerpupoBaHHbIN AJIEKTPOHHBIN MOJTyJTh aHaJIOro-1U(pPOBOTO
npeoOpazoBarens. O6padoTka npepbIBaHUH.

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

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

Y4eOHBIM IUTAHOM HE MIpEaAYCMOTPCHO

Bompocel st mpoBeneHuss TPOMEXYTOYHOM aTTeCTallud B BHJE TECTUPOBAHUS
MpeJICTaBICHBI B Ta0wmie 18.

Tabmmma 18 — [IpumepHBIii IepedeHb BOITPOCOB JJIsI TECTOB

Ne n/mt IIpumepHBIii IepeueHb BOIPOCOB JUIsl TECTOB

[To xakoif TEXHOJIOTHH BBIMOJIHEHB MHKPOCXEMBI, 00J1a/1al0IIHe MAKCUMAITbHBIM
ObIcTpOAeiicTBHEM?

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

Jli yero npeaHasHavyeH MyJIbTUILUIEKCOP?

Jlns1 gero nmpeaHa3HaueH JEeMYIIBTUILIEKCOP?

3a cuér uero AOCTHUTACTC YHUBCPCAJIBbHOCTb MUKPOIIPOLIECCOPHBIX cucrtem?

[lepeuncnure 3a1a4n, peniaeMbie MUKPOITPOIIECCOPHON CHCTEMOM B COCTaBe
nprOOPHOTO KOMILIEKCa

[lepeuncivTe OCHOBHBIE MPOTPAMMHO-IOCTYITHBIE Y3JIbI MUKPOIIPOIIECCOpa

Hepe‘lI/ICHI/ITe OCHOBHBIC CTPYKTYPBI OPraHU3alllu1 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

[Tpusenure Hepoctatku O3Y cratuyeckoro Tuma

[TpuBenute nocronncTsa O3Y AMHAMUYECKOTO THTIA

IIpuBenure Hegocrarku O3Y nUHAMHUYECKOTO THIA
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IIpuBeanTE JOCTOMHCTBA CETHETOMICKTPUUECKOM MaMsATH

IIprBeanTE HETOCTATKU CETHETOIEKTPUUECKON NaMATH

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

[Tepeuncnure nocronrcrsa RISC no cpaBuennro ¢ CISC

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

00yd4eHus1, IpeIcTaBIeHbI B Ta0mie 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX PadOT

No i/t [TepeyeHb KOHTPOJIBHBIX PAOOT

1 Hapucyiite apXuTeKTypy LEHTPaJIU30BAHHBIX MUKPOIIPOLIECCOPHBIX CUCTEM

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 Kaxoit kog Oyzaer 3anucaH B maMsTh nporpamMmm MuKpokoHTposuiepa PIC18F4520 nns
KoaMpoBaHusi KoMaHabl §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
KoaupoBanust komauapl MOVIT OxX34A, 0x45E?

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 mukpokontposutepa 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 namsti mukpokonTposuiepa PIC18F4520 onpenenenst qBa peructpa al u bl.
HanummTe nporpaMMHBIM KO Ha sI3bIKE IPOrpaMMHUPOBaHUS acceMOiep A
BBINOJIHEHUS ycioBus: eci al = 3, to bl = bl + 10.

10 B namstu mukpokonrposuiepa PIC18F4520 onpenenenst aBa peructpa al u bl.
Hanummre nporpaMMHBIi KOJ1 Ha S3bIKE IPOTPAMMUPOBaHMSI acceMOiep s
BBINOJIHEHUs yeioBust: ecd al > b1, o bl = b1 + 1.

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

12 B mawmsitu mukpoxkontposiepa PIC18F4520 onpenenens aBa peructpa al u bl.
Hanummre nporpaMMHBIi KOJ1 Ha S3bIKE IPOTPAMMUPOBaHMSI acceMOiep It
BBINOJIHEHUs yenoBust: ecd al = b1, to bl = bl + 10.

13 B nmamsti mukpokonTposuiepa PIC18F4520 onpenenenst qBa peructpa al u bl.
Hanummre nporpaMMHBINA KO Ha sI3bIKE IPOrpaMMUPOBaHUS acceMOiIep s
BBITTOJIHEHUS YCIIOBUS: ecnu al<6> =1, to b1<4> =1,

14 B mawmsitu mukpoxkontposiepa PIC18F4520 onpenenens aBa peructpa al u bl.
Hanummre nporpaMMHBIi KO/ Ha S3bIKE IPOTPaMMUPOBaHMSI acceMOiep st
BBITIOJTHEHUS ycIoBus: ecnn 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 pyHKkMOHaNbHYIO CXeMy BbIUUCIUTENS ¢ ['apBapACKoil apXUTEKTypo

18 Hapucyiite pyHKIIMOHANBHYIO CXeMY BBIYMCIHUTENS ¢ apxuTekTypoii @on Helimana

10.4. Meroauueckue  Marepuaibl,  ONpPEACNAIONIME  HPOLEIyphl  OLIEHUBAHHA

MHAMKATOPOB, XapaKTEpU3YIOUIUX dTanbl (OPMUPOBAHUS KOMIETEHLUH, COJIEp)Karcsi B
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JOKaJbHBIX HOpPMaTUBHBIX akTax [YAIl, pernamMeHTHUpYIOIIUX TMOPSAOK W MPOUEAYPY
MPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEXYTOUHOM aTTeCTalli 00yJaromuxcs
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 TOJYYUTh BCIO MH(OPMAIMIO 1O TeME, a B OCBOCHUU
byHIaMeHTabHBIX MpoOJeM IUCHMIUIMHBL, METOJOB HAYYHOIO IIO3HAHHWS, HOBEHIINX
JOCTYIKEHUH HAaydyHOUW MBICTH. B yueOHOM mporiecce JICKIHS BBITIONHSAET METOI0JIOTHYECKYIO,
OpraHU3aIMOHHYI0 U MHGOpMaMoHHYIO (QyHKIUHU. JIeKus pacKpbplBaeT MOHATHIHBIN anmapat
KOHKPETHOW oO0yiacTH 3HaHuUs, €€ MpoOieMbl, AaeT IeNbHOE MPEACTaBICHUE O AUCIUILINHE,
MOKAa3bIBAE€T B3aUMOCBS3b C APYTMMU JUCLUIUIMHAMM.

[InaHupyeMble pe3yibTaThl IPU OCBOEHUU 00YYaIOUIMMUCH JIEKIIMOHHOTO MaTepuaa;

— TOJIyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAaHUW, YPOBEHb
KOTOPBIX OINPEIEIISIETCS LEJIEBOM YCTAHOBKOM K KaX/101 KOHKPETHOU TEME;

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

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

— TOsBIIEHHUE HEOOXOAMMOro HHTEpeca, HEOOXOAUMOTO /TSl CAMOCTOSITENIbHOM paboTHI;

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

— Hay4HMThCS METOJAMYECKH 0OpabaThiBaTh MaTepuan (BBIACIATH TJIABHBIE MBICTU U
MOJIOKEHUS, MPUXOJUTh K KOHKPETHBIM BbIBOJAM, I[OBTOPSITh HMX B  Pa3IMYHBIX
(bopMynupoBKax);

— TOJy4YeHHe TOYHOTO MOHUMAaHUS BCEX HEOOXOAUMBIX TEPMUHOB U TOHSATHUH.

JlekuMOHHBI MaTepuanm MOXET CONPOBOXKIAThCA JIEMOHCTpalued CclaijoB U
MCIIOJIb30BAaHUEM pa3JaTOYHOrO0 MaTepuaia IpU MPOBEJEHUU KOPOTKHX JHUCKYCCHUHl 00
O0COOCHHOCTSIX MPUMEHEHHSI OTACTBHBIX TEMATUK 110 JUCLIHUTIIHHE.

CrpyKTypa npeiocTaBieHusl JEKIIMOHHOIO MaTepuaa:

— - BBOJHAs 4acTh — [NOKA3bIBAET MEPEUYEHb PACCMATPUBAEMBIX B JIEKIIUU BOIPOCOB, UX
AKTyaJIbHOCTb ISl PAKTUKH MIPUOOPOCTPOEHHUS, CBS3b JIGKIIMOHHOTO MaTepHana C
IPEbIIYIIMM U TOCIEeNYIOUIMM MaTeprallaMu; JaeTcs epeuyeHb OCHOBHOM U
JIOTIOJIHUTEIBLHOM JINTepaTyphl IO TEME, BKIIIOYAsi pYKOBOSIINE TOKYMEHTHI;

— - OCHOBHAsI YacTh — IOCJIE0BATENbHO NTOKA3bIBAIOTCS BBIHOCUMbIE BOIPOCHI, PACKPHIBAIOTCS
TEOPETUUECKHE MTOJIOKEHHUSI; TOKa3bIBAIOTCS OCHOBHBIE pacueTHbIE (POPMYIIBI;

— - UTOTOBAs 4acTh — MOABOJISATCS UTOTH 3aHATHS, aKTYATU3UPYIOTCS Hanboiee BaxKHbIE
BOMPOCHI; OTPEIeNAeTCsl TeMaThKa OyIyIIUX NPaKTHUECKUX 3aHATHI 10 TeMe; qaéres
3a/laHue Ha CaMOCTOSTEIbHYIO [TOATOTOBKY; IPOM3BOJISTCS OTBETHI Ha BOIPOCHI.

11.2. MeToau4veckre yka3aHUs JUIsl OOYYarONMUXCS IO yYacTHIO B CEeMHUHApax (eciu
npeodyCcCMOmMpPeHo Y4eOHbIM NIIAHOM N0 OAGHHOU OUCYUNTIUHE)

11.3. Metoauueckue ykazaHUs Uisi OOYYaIOIMIUXCS TO TPOXOXKACHUIO MPAKTUUYECKUX
3aHATHH (eciu npedycMoOmpeHo YueOHbIM NIAHOM N0 OAHHOU OUCYUniuHe)

[IpakTHdeckoe 3aHSATHE SBISETCS OJHOW M3 OCHOBHBIX (DOpPM OpraHm3aiuu y4eOHOTO
nporiecca, 3aKII0YalonIasicss B BBITOJTHEHHN 00YJaIOIIMMHUCS TTOJI PYKOBOJICTBOM ITPETIOIaBaTelst
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KOMILJIEKCAa YYEOHBIX 3aJaHUN C LENbI0 YCBOCHHS HAyYHO-TEOPETUUYECKUX OCHOB Y4eOHOU
JMCIUITINHBL, IPHOOPETEHUS yMEHUH M HAaBBIKOB, OIBITA TBOPUECKOH JICSITEIBHOCTH.

Lenbr0 IPakTUYECKOTO 3aHATHUS ISl 00yUaroImIerocs sBIsSETCS NPUBUTHE OOYUYaIOIIMMCS
YMEHHI ¥ HaBBIKOB ITPAKTUYECKOHN JESATEIBHOCTH 110 U3y4aeMON TUCIIHUILINHE.

[Tnanupyemble pe3yabTaThl IPH OCBOSHUH 00yYarOMIUMCS MPAKTUIECKUX 3aHATHI:

— 3aKpervieHue, yriyOyieHWe, pacIIMpeHHe W JeTaau3auus 3HaHUH TNpH pEeUIeHUH
KOHKPETHBIX 3a]1a4;

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

— OBJIAJCHHE HOBBIMH METOJAaMH M METOJUKAMH H3y4YCHUS KOHKPETHOW y4ueOHOM
JVCLIUIIJIMHEIL

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

— olecrneueHne palMOHAIBHOIO COYETaHMS KOJUIEKTMBHOM M MHIUBHIYaIbHOH (GopMm
00y4eHusl.

TpebGoBaHus K TPOBEICHUIO TPAKTUYCCKUX 3aHITUM

[TpakTHyeckue 3aHATUS HAIIPaBJICHBI HA (POPMHUPOBAHHUE Y CTYIACHTOB MPOPECCHOHATbHBIX
U TPAKTUYECKUX YMCHHM, HEOOXOIUMBIX JUIS M3Y4YCHHS IMOCICIYIOINUX YYeOHBIX AMCIUILINH:
BBIMIOJHATh ~ OMNpEJENIeHHbIe  JCWCTBUS, ONEepaluH, HEOOXOAMMbIE B  MOCIEAYIOUICH
po(heCCHOHANTLHOM JIeATENPHOCTH (B TIporiecce y4eOHOW M TPOM3BOACTBCHHON NPAKTHKH,
HAIMCaHMs BBIMYCKHON KBanudukauonHoil pabotel). Hapsay ¢ ¢opmupoBanueM ymeHHl U
HABBIKOB B IMPOIIECCE MPAKTUICCKUX 3aHATHH 0000IIAI0TCS, CHCTEMATU3HPYIOTCS, YIITYOIISIOTCS
U KOHKPETH3UPYIOTCS TEOpPETHUYECKHE 3HAHUS, BbIpabaThIBaeTcs CIOCOOHOCTh M TOTOBHOCTH
UCIIOJIb30BaTh TEOPETUYCCKHUE 3HAHUS Ha MPAKTHKE, PA3BUBAIOTCS MHTEIUICKTYAIbHBIC YMEHUS.
[Tpu BBIOOpE conepskaHusi U 00beMa MPAKTUYECKUX 3aHATUH ClIeyeT UCXOAUTh U3 CIOXHOCTH
yueOHOro Martepuaia JUisli YCBOCHHS, M3 BHYTPUIPEIMETHBIX W MEKIIPEIAMETHBIX CBS3CH, W3
3HAYUMOCTU H3YYaeMbIX TEOPETUUYECKUX MOJOKEHUU i MIpeacTodieil mpodeccuoHaaIbHOU
JESTEIIbHOCTH, U3 TOTO, KAKOE MECTO 3aHMMAeT KOHKPETHAs paboTa B mporecce GopMUpOBaHUS
[[EJIOCTHOTO MPEICTABICHHS O COJIEp>KaHUU Y4eOHOM TUCIIUTUIHHEIL.

11.4. Metoauueckue ykazaHHsl A OOydarolUMXCsl 1O BBIIOJHEHHIO J1a00paTOPHBIX
paboT (eciu npedycmompeno y4ebHbiM NAAHOM NO OAHHOU OUCYUNIUHE)

B xone BeimonHeHus m1a0OpaTOpHBIX pPAadOT oOydaromUiCs MAOKEH YIIIyOUTbh H
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOM METOIMKONM M TEXHUKON
HKCIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIMOHHOM XapaKTEpUCTUKOM 00ydaromerocs.
Beinonnenue 1abopaTopHbIX paboOT COCTOMT M3 SKCIIEPUMEHTAbHO-IIPAKTHYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTeW U KOHTPOJIBHBIX MEPOITPUATHI.

BeinonHenue 51a00paTopHBIX PabOT 0O0y4yaromMMCs SBJISIETCS HEOTHEMJIEMOH 4YacThiO
U3YYEHUS JUCLUIUIMHBL, ONIpENesiseMOol Yy4eOHbIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
o0ecreynBaroIuM pelIeHue CcIeIyIoIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TnpuoOpeTeHHe HaBBIKOB MCCIEIOBAaHUSA IPOLECCOB, SBIEHUHM U OOBEKTOB,
M3Yy4aeMbIX B paMKax JJaHHOM TUCIUIINHBI,

— 3aKpeIUICHHEe, PAa3BUTHE M JEeTallM3allis TEOPETUYECKUX 3HAHMM, MOJyYEHHBIX Ha
JEKLUSAX;

— TOJy4YeHHe HOBOM MH(OpMAaLMK 110 U3y4aeMON AUCIUILINHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOW  paboThl ¢ J1a00paTOpHBIM
000pyI0BaHUEM U IPUOOPAMHU.

3aganue u TDG60BaHI/ISI K IpOBCACHUTIO J'Ia6ODaTODHLIX Da6OT
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JlaGopaTopHbIe 3aHATHUS HAIpPaBJICHBl HA (POPMUPOBAHHE Y CTYIEHTOB MPO(HECCHOHATBHBIX
U MPAKTUYECKUX YMEHHMH, HEOOXOOUMBIX AJIS M3Y4EHUs IMOCIEAYIOIIHUX Y4E€OHBIX AMCLUIUINH:
BBIIIOJHATh ~ ONPEJCIICHHbIE  JEWCTBUS, ONEpalMM, HEOOXOAMMBIE B  IOCIEAYIOUIEH
npoeCCHOHATIBHON JEATENIbHOCTH (B Ipolecce y4eOHOH M NPOU3BOACTBEHHOM IpPaKTHKH,
HaIMCaHUs BBITYCKHON KBaTM(PHUKAIMOHHON paboTsl). Hapsiny ¢ dopmupoBanueM ymeHuil u
HaBBIKOB B IIpoLiecce JJaOOPAaTOPHBIX 3aHATUNH 0000IAI0TCS, CUCTEMATU3UPYIOTCS, YIITYOISI0TCS
U KOHKPETH3UPYIOTCS TEOPETUYECKHE 3HAHUS, BBIPA0AThIBA€TCS CHOCOOHOCTH M TOTOBHOCTh
MCII0JIb30BaTh TEOPETUYECKHUE 3HAHUS Ha IPAKTUKE, PAa3BUBAIOTCS MHTEIICKTYaJIbHbIC YMEHHUS.
[Tpu BBIOOpE conepkaHus U 00beMa JIAOOPATOPHBIX 3aHATHI CIEIyeT UCXOIUTh U3 CI0KHOCTH
y4eOHOro MaTepuajga JUlsl YCBOGHMs, U3 BHYTPHUIIPEAMETHBIX M MEXIIPEIMETHBIX CBs3€i, U3
3HAYMMOCTH H3Y4YaE€MBIX TEOPETHYECKUX TIOJIOKEHUH ISl MpeACTOsIEe npodeccHoHalIbHON
JeSITeIbHOCTH, U3 TOI'0, KAKOE MECTO 3aHMMAeT KOHKpeTHasi paboTa B npouecce GOopMUPOBAHUS
LEJIOCTHOT'O MIPEACTABICHUS O COAEPKAaHUH y4EOHOU JUCLUIUIMHBL.

Marepuai, BBIHOCUMBII Ha J1aOOpaTOPHBIE 3aHATHS JOJDKEH:

- coJepXaTb COBPEMEHHBIC JOCTHKCHHMS HAyKd M TEXHHKH B O0JaCTH HU3ydyaeMoi
JUCLUILIVHBL,

- OBITh MaKCHMaJbHO TPHUOMIDKEH K pealbHOW MpOoPECCHOHATBHON eATEIbHOCTH
BBIIYCKHHKA,;

- OnMparbCsi HA 3HAHUS M YMEHHUS YxXKe c(QOpMHpOBaHHBIE Yy CTYJIEHTOB Ha
IPEIIECTBYIOMIMX 3aHATHAX MO JAHHOM WM o0ecredyMBaroleil NUCLUILIMHE, MOJIePKUBATh
CBSI3b TEOPETUYECKOTO M MPAKTUYECKOTO O0YICHHUS;

- CTUMYJIMPOBATh UHTEPEC K U3YUYECHHUIO TUCLUILINHBL,

- OIIUPAThCsl HA OPraHU30BaHHYIO CAMOCTOSITENIbHYIO PA0OTy CTYJEHTOB.

[Ipu moaroroBke K Ja0OpPaTOpHBIM paboTaM OOYyYaroIUMCS HEOO0XOAUMO HU3YUYUTh
OCHOBHYIO JIUTEPATYPy, O3HAKOMMUTBLCS C JOMNOJHUTEIBHOM JMTepaTypoi. Ilpum 3ToM ydecTs
pEeKOMEHJaluu TpernojaaBaresis U TpeOoBaHUs y4yeOHOM mporpamMmbl. B Xoxe moaroToBku K
7a0opaTOpHBIM paboTaM HEOOXOAWMO OCBOMTH OCHOBHBIC MOHSATHS W METOJUKH pacueTa
IIOKa3aTesel, OTBETUTh HAa KOHTPOJIBHBIE BOIIPOCHI.

Crpykrypa u hopma otyera o JabopaTopHOr pabore

Otyer o mnaboparopHoil paboTe MOMKEH BKIIOYaTh B Ce0s: TUTYJIBHBIA JIHCT,
GbOpMyIUPOBKY 3aJaHHsl, TEOPETHUYECKHE TOJOKEHUS, MHCIIONb3yeMble TMPH BBINOJHEHUH
1abopaTopHOM paboOThl, OMMCAHKUE MPOLIECCa BBITOJIHEHUS 1a00paTOpHOM paboThI, MOTyYEHHbBIE
pPE3yNbTaThl U BBIBOJIBI.

TpeboBanus k ohopMIECHUIO OTYETA O TAGOPATOPHOU paboTe

[To xaxmoit mabopaTopHOil pabOTE BBIMOJHAETCS OTAEIbHBIN OTYeT. TUTYIBHBIN JHUCT
opopmisieTcss B COOTBETCTBUU C Ia0ioHOM (oOpa3iom) mpuBeAeHHbIM Ha caiite ['YAII
(www.guap.ru) B paznene «CeKTop HOPMATHBHOM JOKyMEHTAIMKU». TEeKCTOBBIC U rpaduuecKue
MaTepuansl 0OopMISIIOTCS B cooTBeTcTBUM ¢ nedcTByromuMu ['OCTamu u TpeGoBaHUSMU,
npuBefcHHbIME Ha caiite ['YAIT (www.guap.ru) B pasgene «CekTop HOpPMaTHBHOM
JIOKYMEHTAIUN».

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

11.6. MeTtoauueckue yKa3aHus sl OOYJAIOIIUXCS IO TMPOXO0KACHUIO CAMOCTOSATEIHHON
paboThI

B xoze BHIOTHEHUS CaMOCTOSTEIBHONU pabOThI, O0YUYAIOUIUICS BBIMIOIHSAET paboTy MO
33JJaHUI0 M TIPU METOJAMYECKOM PYKOBOJCTBE IPEIOAaBaress, HO 0e3 ero HEeImoCpeICTBEHHOTO
y4acTusl.
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Jnst oOyyaromuxcst mo 3aoyHOd (opme OOy4eHHs, caMoCTOsITeNbHas paboTa MOXKET
BKJTFOYATh B CEOsI KOHTPOJIBHYIO 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, O0ECIICUYNBACT 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;

— METOJIMYECKHE yKa3aHWUs 110 BBIMOJHEHUIO KOHTPOJIBHBIX padoT (it 00ydaronmxcs
10 3204HOM (hopMme 0OyueHHs).

11.7. MeTtoauueckue yKazaHusl Uil OOYYarOIIMXCS IO IPOXOXKACHHUIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCIEBAEMOCTH IIPEAyCMaTpPUBACT KOHTPOJIb KadecTBa 3HAHUU
00yYaroIuxcsl, OCYLIECTBISEMOIO B TEYEHUE CEeMecTpa C LIeJbI0 OLCHMBAHUS 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 MIIM YCTHOM (opMax);

—KOHTPOJIb BBIIIOJHEHUS! MH/IMBUYaJIbHOTO 3a/1aHUs Ha IIPAKTUKY;

—KOHTPOJIb KYPCOBOI'O IPOEKTHUPOBAHHUS U BBIIIOJIHEHUS KyPCOBBIX padoT;

MHBIE BU/IBI, ONIPEEIIiEMBbIE ITPENOJaBATEIIEM.

B Teuenue cemectpa oOyuaromuiicss opopmisier OTUETHBIE MaTepUaIbl B COOTBETCTBUU C

YCTAaHOBJIEHHBIMU TpPEOOBAaHUSMU M METOAAMM IPOBEJCHHS TEKYILEro KOHTPOJ, U

IIPEnoAaBaTelb OLIEHUBAET IPEICTABICHHbBIE MaTEPHAIIBI.

[Ipy nDoaBenEHMM UTOrOB TEKYIIErOo KOHTPOJS YCHEBAaEMOCTH B  BEJOMOCThb

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

aTTecToBan». CUCTeMa M BO3MOJKHBIE KPUTEPHM OLIEHKM YYUTHIBAET 3HAHMS, YMEHUS,

HaBbIKM U (WIM) ONBIT JESITEIbHOCTH, XapaKTEepU3YIOIIME ATarbl (HOPMUPOBAHUS

KOMIIETEHIIMM IHUCHUIUIMHBL. Pe3ylbTaThl TEKYIIETO KOHTPOJIS JOJKHBI YYUTHIBATHCS

IIPU IPOMEKYTOYHOU aTTECTALUH.

11.8. MeToauyeckue yKa3zaHUs JUIs O0yYarONIMXCS MO TPOXOKICHHIO IMPOMEKYTOTHON
aTTeCTallu.

[IpomexxyTounast ~ aTTecTanusi  OOyYarOUIUXCs  TMPEAyCMaTpuUBaeT  OlLICHUBaHUE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3YyIbTaTOB 00y4YeHHs MO auciuruiiHe. OHa BKIIIOYAET B
ce0s.

— 9JK3aMeH — (opma OILIEHKH 3HaHUM, TONYyYEHHBIX OOYYaIOIIUMCA B IpOIecce
W3Yy4YEeHUs] BCEHW MHMCIUIUIMHBI UM €€ YacCTH, HAaBBIKOB CAMOCTOSITEIFHOW paOOThI, CIIOCOOHOCTH
NPUMEHATh MX JJis pElIeHUs] MPAKTHUECKUX 3ajad. JK3aMeH, Kak MpaBWIO, MPOBOJUTCS B
MEepUoJ; HK3aMEHAIMOHHOM CECCHMM W 3aBEPIIACTCS aTTECTAIMOHHOM OIEHKON «OTIUYHO»,
«XOPOLIOY, «YAOBJIETBOPUTEITBHO», «HEYTOBIECTBOPUTEIHHOY.

— 3ader — 9T0 (hopma OIEHKH 3HAHUU, MOTYYEHHBIX OOYJArOIIMMCS B XOJIe U3yUEHUS
y4eOHOM MTUCHIUIUIMHBI B 1IEJIOM MJIH MTPOMEKYTOUHas (M0 OKOHYAHWU CEMEeCTpa) OIeHKa 3HAHUN
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00y4aromuMcsl I0 OTAEIbHBIM pa3fesiaM JAUCHUILUTUHBI ¢ aTTECTAllMOHHON OLIEHKOW «3auTeHO»
WIH «HE 3a4TEHO».

PesynbraThl NpOMEXKYTOYHOM aTTECTAlMU 3aHOCATCSA JCKaHaTaMU B JKypHal ydéra
IPOMEKYTOUHON aTTecTaluy, y4eOHYI0 KapTOUKy M aBTOMAaTH3UPOBAaHHYIO HH(OPMAIMOHHYIO
cucremy I'VAIL

ATTecTallMOHHBIE OLEHKHM IO (haKyJIbTaTUBHBIM JUCLMIIIMHAM BHOCSTCS B 3a4€THYIO
KHUXKKY, BEIOMOCTh, yueOnyto kaprouky, AVC I'VAII u, no coriacoBanuio ¢ o0yyaromummcs, B
NPUIIOKEHUE K JIOKYMEHTY O BbIcIIEM 00pa30BaHUU U O KBATU(PHUKALMH.

[Tocne mpoxoxaeHus: MPOMEKYTOUHON aTTeCTall 00yJarouiics 00s3aH MPe10CTaBUTh
B JICKaHAT 3a4€THYIO KHM)KKY, IIOJIHOCTBIO 3aII0JHEHHYIO IIPEIIOJaBaTEIIEM.

I[lo  pe3ynapTaram  yCIEHIHOIO  IMPOXOXKJIEHUS  MPOMEXKYTOUYHOM  aTTeCTalUU
0o0y4aroIMMUCS UM BBINOJIHEHUS Y4eOHOro IUIaHAa Ha COOTBETCTBYIOIIEM Kypce, JIeKaHaThl
TOTOBAT IPOEKT IIPHKa3a O MepeBojie 00yJaroMXCs ¢ Kypca Ha Kypc.
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Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIUILIAHBI

JlaTta BHECeHUs
W3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit
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