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Annoranus

Jucuunnuna «{udpoBsie BEIUUCIUTENbHBIE YCTPOHCTBA U MUKPOIIPOLIECCOPHI» BXOIUT
B 00pa3zoBaTelbHYI0 MPOTpaMMy BBICIIETO O0pa3oBaHMA — MporpamMmy OakaigaBpuara IO
HarpaBjeHuto noaroToBku/ crueruanbHocTH 12.03.01 «IIpubopocTpoeHuey HanpaBICHHOCTH
«ABHWAIIMOHHBIC TPUOOPHI M HW3MEPUTEIHHO-BBIYUCIUTEILHBIE KOMIUICKCH. JlucruruimHa
peanmmu3yetcs kadempoit «Nel 1».

JlucuuiuinHa HaresneHa Ha (P OpMHUPOBAHKE Y BBITYCKHHUKA CIEIYIONIMX KOMITETCHIINIA:

YK-1 «CnocoGeH OCyIIECTBIATh MOUCK, KPUTHUYSCKUNM aHaIUu3 W CHUHTE3 MH(MOpMaIuH,
IPUMEHSTh CUCTEMHBIN TIOXOJ JIUIsl pELIEHUsI [TIOCTABJIEHHBIX 3a7au»

VYK-2 «CrnocobGeH ompenensatb Kpyr 3a7ad B paMKaxX IOCTaBJICHHOH €M U BBIOHUPATh
ONTUMAJIbHBIE CIIOCOOBI UX PELICHHUs, UCXOJS U3 JACHCTBYIOIIUX MPABOBBIX HOPM, MMEIOUIHXCS
pECYpCOB U OTpaHUYECHUI»

[IK-2 «CnocoOHOCTP TPHUMEHSTh COBPEMEHHBIE JIIEKTPOTEXHUUYEC-KUE H3IEIHS,
CPEICTBA ANIEKTPOHUKH M MUKPOIIPOIIECCOP-HON TEXHUKH, BKJIIOYAs IPOrPaMMHOE O0ecIieueHue,
B pa3pabaThlBaeMbIX HM3MEPUTEINBHBIX M YIPABISIOMIMX CHUCTEMaX, CHCTEMax KOHTPOIS
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
OakayaBpOB 3HAHWI B 00JACTH TEOPHH MPOSKTHUPOBAHUS CHEIHATM3UPOBAHHBIX IMUPPOBBIX U
U(PO-aHAIOTOBBIX  BBIUMCIUTENBHBIX YCTPOHCTB NPUOOPHBIX KOMIUIEKCOB HAa OCHOBE
KOMILIEKTOB IIU(PPOBBIX MHTETPATHHBIX CXEM Pa3IMYHOTO YPOBHS MHTETPALMH U BCTPOCHHBIX
MUKPOIIPOILIECCOPOB U MUKPO-DBM, MOArOoTOBKA BBIMYCKHUKOB K PELICHUIO MPOodeccnoHalbHbIX
HAy4YHO-UCCIIEIOBATENbCKUX  3a/ay, CBA3aHHBIX C  IPOBEJIEHUEM  AKCIIEPUMEHTAIbHBIX
UCCIIeIOBaHUM, (OPMHPOBAHUE Y CTYJIEHTOB COBPEMEHHOIO HAyYHOIO MMPOBO33pPEHMS,
pa3BUTHE TBOPUYECKOI'O E€CTECTBEHHOHAYYHOTO MBILIUIEHUS, O3HAKOMJIEHHE C METOJ0JOTuel
MIPOEKTUPOBAHUS COBPEMEHHBIX U3MEPUTEILHBIX CPEICTB.

[IpenogaBanue AMCHMIUIMHBI IpeAycMaTpUBaeT cieayromue QopMbl OpraHu3aluu
y4eOHOTo0 mpoliecca: JIEKLUH, JabopaTopHble pabOThl, CAMOCTOSTeNbHAs paboTa 00y4aroerocs,
KOHCYJIbTallUH.

[IporpamMmMoil AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONINE BUIbI KOHTPOJS: TEKYIIMI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHASI aTTECTAIUs B (popMe IK3aMEHa.

OOmiast TpyAOEMKOCTh OCBOCHHUS JAUCHUIUIMHBI COCTABISET 7 3a4€THBIX €IUHHUL, 252
yaca.

SI3bIK 00yUYeHUs IO JUCIUILTUHE KPYCCKUI.



1. TlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOyUEHUS O JUCIHILTAHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

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

- U3YYCHHE COBPEMEHHBIX METOJIOB
HH(OPMAIMOHHO-BBIUMCITUTECILHBIX CHCTEM;

- (GopMUPOBAaHHE TEOPETUYCCKUX M NPAKTHUYECKUX HABBIKOB IMOCTPOCHHS 3JIEMEHTOB
MHUKPOIIPOIIECCOPHBIX MH()OPMAIMOHHO-BBIYUCIUTEILHBIX CUCTEM;

- (opmupoBaHUE TEOPETUYECKUX U MPAKTHYCCKUX HABBIKOB pa3pabOTKH, OTIAIAKH U
TECTUPOBAHUS AJITOPUTMHYECKOTO M IPOrPaMMHOr0 OOECIEUYEeHHS MHUKPOIPOIIECCOPHBIX

aHalM3a M CHHTE3a MHUKPOIIPOLECCOPHBIX

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

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

1.3. TlepeueHp mIaHUPYEMBIX PE3YIbTATOB 00YUEHUS O AUCUUILUINHE, COOTHECEHHBIX C
IIaHupyeMbIMH pesynbratamu ocBoenust OI1 BO.

B pesynbrare M3ydeHus MUCHHUILIMHBI OOYyYalOUIMiicS AODKEH 00JanaTh CIeTyIOIIME
KOMIICTCHIIMSIMUA WJTU WX 9acTsMH. KOMIIeTeHIIMM M WHAMKATOPHI UX JOCTHKCHHS TIPUBEICHBI B

Tabiume 1.

Ta6muma 1 — [lepeyeHb KOMITETCHIIMA W MHIUKATOPOB UX JTOCTHKCHUS

Konu
Kareropus (rpymnma) Kon u nauMeHnoBaHue WHIUKATOPA JTOCTHKEHUS
HAauMEHOBAaHHE
KOMIIETEHIINH KOMIIETCHIINH
KOMITCTCHITHT
YK-1 Cnocoben
OCYIIIECTBIIATh
nouck, kputudeckuii | YK-1.V.1 ymerb npuMeHsITh METOIUKH TTOUCKA,
aHaJIU3 U CUHTE3 cbopa u 00paboTku uHGOpMAITUU
YHuBepcanbHbIC
KOMIIETEHIIHH uHpopmanuu, VK-1.V¥.3 ymers orieHuBaTh HH(GOPMAIIUIO Ha
MIPUMEHSATH JIOCTOBEPHOCTB; COXPAHAThH U MepeaaBaTh JaHHBIE
CUCTEMHBIN MOJXOJ] | C UCIOJIb30BAaHUEM LIU(PPOBBIX CPEACTB
JUISL pelLeHus
MIOCTaBJIEHHBIX 3aja4
VYK-2 Cnocoben
ONPEEIATh K
PelL pyT YK-2.Y.1 ymeTh NpoBOANUTh aHAJIN3
3a/1a4y B paMKax o
. IIOCTABJIEHHOM 11eTM U (pOopMynHpoBaTh 3a/1a4H,
MIOCTaBJIEHHOW LIEH
KOTOpBbIE€ HEOOXOMMO PEIIUTh JUIS e
U BBIOMpAThH
JOCTHKCHHS
ONITUMAJIbHBIC
YHuBepcanbHbIe CHOCOGEL X YK-2.B.2 Bnaiets HaBBIKaMH BBIOOpa
KOMITETCHITHH ONTUMAJIBHOTO CIIOcO0a pelIeHus 3a/1a4 ¢ y4eToM
pelieHus, UCXOAs U3 . .
. HMMEIOIINXCS YCIOBH, peCypCcOB U OTpaHUYEHUI
JIEHCTBYIOLIUX
VK-2.B.3 Bnanets HaBBEIKAMH HCIIOJIBL30BaHUS
MIPaBOBBIX HOPM, .
HU(POBBIX CPEACTB ISl PEIICHHUS TOCTABIEHHOM
MMEIOIINXCA
3a/1a4u
pECypCoB U
OrpaHUYECHUN
[1K-2 Cnocobnocts | I1K-2.3.1 3HaTh BO3MOKHOCTH COBPEMEHHBIX
MIPUMEHSATD 3JEKTPOTEXHUUYECKHUX U3JIeTUH, CPEJICTB
[TpodeccnonanbHbIC p p A > CPEAS
KOMITETCHIIHH COBpPEMEHHbIE AIEKTPOHUKU U MUKPOIPOLIECCOPHON TEXHUKH C
AIIEKTPOTEXHUYEC- LEJIBbI0 TPUMEHEHHS B COCTaBe MpHOOPOB U
KM€ W3JIeNHs, KOMIIJICKCOB
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Cpe/cTBa [1K-2.3.2 3HaTh TEXHOJIOTUN 0OPAOOTKHU U
AIEKTPOHUKHU U npecTaBiIeHus] HHPOPMAIMK C UCTIOTH30BAHUEM
MUKPOIIPOIIECCOp- CPEICTB BBIYUCIUTEIHLHONU TEXHUKH, B TOM YHUCIIE
HOM TEXHUKH, Ha OCHOBE UCKYCCTBEHHOI'O MHTEIICKTa
BKJIIOYAsI [IK-2.Y.1 ymeTb pazpabaThiBaTh CTPYKTYPHBIC U
MpOrpaMMHOE MPUHIUITAAIIBHBIE CXEMBbI y3JI0B U3MEPUTEIHHO-
obecrnieueHue, B BBIUMCIUTEIbHBIX KOMIUIEKCOB aBUAIIMOHHBIX U
pa3pabaTbIBacMbIX KOCMHMYECKHUX JIETaTEJIbHBIX aIlllapaToB
W3MEPUTEIbHBIX U [1K-2.B.1 BnageTh HaBbIKaMH pa3pabOTKH
YIPABJISIIOLIUX MIPOrPaMMHOT0 00€CTICUCHUSI U3MEPUTENbHBIX,
CUCTEMaXx, CUCTeMax | YIPaBJISIOMIUX U KOHTPOJIUPYIOIINX CUCTEM
KOHTPOJIA ABUAIIMOHHBIX U KOCMUYECKHUX JIETATEIbHBIX
apaMeTpoB anmnaparoB
ITK-5 CnocobHOCTh
OCYIIECTBIISATh
TEXHUYECKUI
KOHTPOJIb C .
P [IK-5.VY.1 ymeTp pa3pabaTbIBTh YCTPOHCTBA
HCII0JIb30BaHUEM
npeoOpa3oBaHus ¥ 00padOTKHU HH(POpPMALIUH,
[TpodeccuonanbHbie | KOHTPOIBHO-
HCIIOJIB3YEMbIE MPU U3MEPEHUSIX U KOHTPOJIS
KOMITETCHIINH WU3MEPUTEIIBHBIX
[1K-5.B.1 Bnagetrh HaBbIKaMU MIPOBEICHUS
IpUOOPOB IIPH . .
M3MEPEHUI U KOHTPOJISI TAPaMETPOB U3EITHI
pa3paboTke,
MIPOU3BOJICTBE U
00CITy>)KMBaHUU
MPOJYKIINH
2. Mecro nucuumianssl B ctpykType OI1
Huctunnuaa Oa3upyercs Ha 3HAHUAX, paHee NPHOOPETEHHBIX CTYJAEHTAMU MIPH

HU3YUCHUH CIICAYIOIINUX NUCIHUIIINH:

— Wudopmaruxka;

— DIIeKTPOTEXHUKA;

— DJIEeKTPOHUKA;

— DIIeKTpOu3MepUTENbHAS TEXHUKA
3HaHUs, TIOJNyYeHHbIE NPH W3YyYCHHH Marepuaja HJaHHOW JUCHWIUIMHBI, HWMEIOT Kak
CaMOCTOSITENIbHOE 3HAUE€HHUE, TaK U UCIIOIb3YIOTCSA IPU U3YYEHUU APYTHX AUCHUIIINH:

— Opranuzarnust oOMeHa HHPpOpMaIuei;

— Mertoas! nudpoBoit 06pabOTKN U3MEPUTENBHOIN HH(pOpMALIUH;

— KomnnekcupoBanue HHPOPMALMOHHO-U3MEPHUTEIBHBIX YCTPOUCTB.

3. OO0BEM | TPYJTOEMKOCTh JUCIUILTAHBI
Jlanapie 006 00meM oO0beMe TUCIUILUIMHBI, TPYJOEMKOCTH OTAENBHBIX BHUIIOB yueOHOMU
paboTHI IO TUCIHUIUIUHE (M pacTlpeiesIieHue dTOW TPYTOEMKOCTH 110 CEMECTpaM) MIPEACTABICHBI B
Tabnure 2.

Ta6mmia 2 — O6beM U TPYJ0EMKOCTh JUCITUTIITUHBI

. TpynoeMKoCTb 110 cemecTpam
Bun yae6HO# paboThI Bcero NeG No7
1 2 3 4
Oowan mpyooemKocmp oucyununsl, 7/ 252 3/ 108 4/ 144
3E/ (uac)
H3 Hux uacoe npakmuueckoi no020moeKu 9 2 7
AyoumopHhuie 3anamus, BCETO vac. 32 12 20




B TOM YHCJIC:

nexmun (JI), (gac) 14 8 6
npakTuueckue/cemunapckue 3ansatus (113), 4 4
(dac)
nabopaTtopHbie padoTs (JIP), (uac) 14 4 10
KypcoBoi npoekt (pabota) (KII, KP), (4ac)
9K3aMeH, (Jac) 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: **KaHz{Hz{aTCKHﬁ 9K3aMeH

4. CopepxaHue JUCIUTUTUHBI
4.1. PacnpenesneHue TPYJOEMKOCTH JUCIUIUIMHBI TIO Pa3/ieiaM ¥ BUaM 3aHATHH.

Pa3ZIeJ'II>I, TEMBbI JUCHUIIJIMHBI U X TPYAOCMKOCTDb IIPUBCACHBI B Ta6n1/1ue 3.

Tabnuna 3 — Pa3nensl, TeMbl AUCHUIIIMHBL U KX TPYJIOEMKOCTb

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

Pazgen 1. 3agaun mudpoBhIx 1 8

BBIYUCIIUTENILHBIX YCTPOUCTB

MPUOOPHBIX KOMIUIEKCOB.

Pa3nen 2. IlpoextupoBanue nudposbix | 1 10

YCTPOMICTB MOCIIE10BATEILHOCTHOTO

THUTIA.

Pasnen 3. [IpuHnune! opranu3anuu 1 14

MHUKPOIPOIIECCOPHBIX H3MEPHUTEITHHO-

BhruncauTenbHbIX cuctem (MBC).

Pazgen 4. Tlporpammuoe obecrieueHue 1 4 21

Mukponporneccopusix UBC.

Paznen 5. [IpoektupoBanue GJIOKOB 2 20

NaMsITH MUKPOIIPOIIECCOPHBIX CUCTEM.

Pazgen 6. Anropurmudeckoe 2 23

obecreyeHrne MUKpOIPOLIECCOPHBIX

NBC.

Hroro B cemectpe: 8 4 96
Cemectp 7

Paznen 7. Opranuzanus uuTepdeicon 3 10 70

Mukponpoueccopubix UBC.

Pasnen 8. IIporpammupyemslie 3 4 45

JIOTHYECKUE HHTETPAITLHBIE CXEMBI.

Hroro B cemectpe: 6 4 10 115

Uroro: 14 4 14 0 211




[IpakTudeckass MOATOTOBKA 3aKIIOYaeTCs B  HEMOCPEICTBEHHOM  BBITIOJHEHUHU
oOydJalolmMMuUCs  OMNpeNeleHHbIX  TPYAOBBIX  (YHKIUH,  CBSI3aHHBIX ¢  Oya;yulei
npodeCCHOHATBHOMN e TeNbHOCTHIO.

4.2. CopnepskaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHITHH.
Copep:xanue pa3aesioB M TeM JICKIIMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIE 4.

Tabnuna 4 — ConeprkaHue paselioB U TeM JECKIIMOHHBIX 3aHATHIMA

HOMep pasaciia HazBanwne u COACPIKKAHUE Pa3aCIIOB U TEM JICKIHMOHHBIX 3aHATHH

1 0630p COBpPEMEHHBIX BBIYHCITUTENbHBIX CpeICTB u
HE00XOIUMOCTb UX PUMEHEHHUSI B COBpEMEHHBIX OopToBbIX MBC.
OcHoBHBIE TapamMeTpbl d7eMeHTOB nudpoBori TexHuku (DCJI,
TTJ, TTJII, KMOII cepuit). Cucrema 0003HaYCHHI
(GYHKIIMOHATBHOW — MPUHAIJICKHOCTH LU(PPOBBIX MUKPOCXEM.
Kopmyca.  IlpaBmima  BeIONHEHUS — (QYHKIMOHANBHBIX U
OPUHLIMIUATIBHBIX ~ JJEKTPUYECKUX  CXEeM,  HCHOJBb3YIOIIMX
DJIEMEHTHl  IU(POBOM  TEXHUKU. YCIOBHBIE Tpaduueckue
0003Ha4YeHHsI 3JIEMEHTOB IIU(POBOI TEXHUKHU.

2 baszoseie IIOCJIEI0BATEIbHOCTHBIE CXEMBI. [TonsiTne
ycroiunBocTu. Tabnuma mepexonoB. MckitoueHne u30bITOYHBIX
YCTOMYUBBIX COCTOSTHUM. Mertobl MPOEKTUPOBAHNUE
MOCJIEI0BATEIbHOCTHBIX CXEM. ACHUHXPOHHBIE
IIOCJIEI0BATEIbHOCTHBIE CXEMBI.

3 [TpuHumnel opranusanuu Mukpomnpoueccopueix MBC. 3anauw,
pemaembiec IBC B cocraBe mnpubopHoro komruiekca. O0630p
COBpPEMEHHBIX OOPTOBBIX MUKpomnpoleccopHsix UBC, pemaemble
UMHU 3a7a4u Ha Oopty JIA, W mepcnekTuBbl UX JajbHeHIero
pa3BUTHA. ApXUTEKTypa LIEHTPAIN30BaHHBIX U PaCIpPEEIICHHBIX
mukponpoueccopubix  MMBC  JIA.  OpnHomporeccopHble U
MHOTONPOLIECCOPHBIE  CTPYKTYPBl. MarucTpaapHblii  ITPUHLIKI
opra"uzanuu Mukpomnpoueccopusix MBC.

4 OCHOBHBIE TPOrPaMMHO-JIOCTYIIHBIE Y3JIbI MHKpOIpoIieccopa U
MukpoOBM. Peructpel u perucrposble ¢aiinbl. OpraHuzanus
creka. Pa3paboTka mporpaMm Ha  s3blke  accemOliepa.
JocronHncTBa M HeAOCTaTKU si3blka accembuep. Cucrtemsl
pa3paboTKHy, IPOrpaMMHUPOBAHUS u OTJaJKU
MHUKPONPOIIECCOPHBIX  cucTeM.  OTIamymku,  SMYJISTOPHI,
nporpaMMatopsl.  OcoOeHHOCTH — Pa3pabOTKH M OTJIAAKH
OTKa30yCTOMYMBOTO TpOrpaMMHOT0 oOecriedeHus. (OCHOBHBIE
ITOPUTMBI TPOBEPKH PETUCTPOB U OJIOKOB MaMSITH.

5 [IpoexTupoBaHue OJOKOB MaMATH MHKPOMPOIECCOPHBIX CHCTEM.
Knaccugukanuss u OCHOBHBIE TEXHHYECKHE XapaKTEPUCTHKH
3alOMHMHAKOLIUX YCTPOMCTB. 0630p COBPEMEHHBIX
3armoMuHaNmMX ycrpoiictB. O3Y craruueckoro (SRAM — static
RAM) u nunamuueckoro (DRAM — dynamic RAM) Twumos.
Cerneroanekrpuueckas namsatb (FRAM — ferroelectric RAM).
Tunossle cxembl gemuppanun  agpeca. OCHOBHBIE CXEMbI
Hapall¥BaHUs Pa3psIHOCTU M 00bEMA MAMSITH.

6 AnroputmMuueckoe obecredeHue Mukpornporieccopubix  MBC.
MacmrabupoBaHue CHTHAJIOB. ATMNMPOKCUMALIAS CTaTUYECKUX
XapaKTEPUCTUK JTATYMKOB. Onpenenenue rapamMeTpoB

AMNMPOKCUMHUPYIOIINUX TOJMHOMOB C HCIIOJIb30OBAHUCM MCTOJA
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HaUMMCHBIIINX KBaapaToB. AHHpOKCI/IMaHI/IH CIIafHAMMU.

Tabnuunast peanusanus (GyHKUIMH. Junamuueckas
KOPPEKTUPOBKA XapaKTEePUCTUK JaTYMKOB. Jluckpermsamms wu
BOCCTAQHOBJICHHE  aHAJOTOBBIX  curHanoB.  CriaxuBaHue

JTUCKPETHBIX (PYHKUUN. ANTOPUTMBI IIUGPOBOI SKCTPATIONSALUU U
uHTepnoIsiud. OCHOBHBIE TUIBI (DMIBTPOB M MX pEANH3ALUsS C
HCIIO0JIb30BAHUEM MHUKPOIIPOIIECCOPHON TEXHUKHU.

7 00630p COBPEMEHHBIX OOpPTOBBIX uHTepdeiicoB
mukpornporneccopabix MBC. 3amaun u kinaccudukanms. Pesxxumpl
BBO/Ia-BbIBO/Ia.  lIporpamMmublii  BBOA-BhIBOA.  WHTepdeiich
POrpaMMHOT0 oOMeHa. AJpecyeMblii 1 KOMMYTHUPYEMBI TOPTHI,
crnoco0 pachpeAeneHuss aapecHOro MPOCTPAHCTBA, CIIOCOO
JUHEHHOTO BBIOOpA. BBOA-BBIBOM B pekume npepbiBaHUN. Buabpl
npepbiBanuii.  [logmporpamMmel  00CITy)KMBaHUSI  MIPEpPHIBAHUM.
WNnentudukanus mpepsiBaloOIIEro YCTpoicTBa. BektopHble u
BJIO’KEHHBIE TMpepbiBaHusA. [loHsATHE M JTOCTOMHCTBA NPSIMOIO
Joctyna K namatu. KoHTposuiepsl npsiMoro AocTyna K HamsTH.
CranmapTtHble  MHTEPQEWUCH  MHKPOIPOIIECCOPHBIX  CHCTEM.
OcHoBHbIE IapaMeTpsl " OpraHu3alus oOMeHa.
[TocnenoBarenbublil naTepdeiic B coorBerctBuu ¢ [OCT 18977-
79 u PTM1495-75 ¢ usmenenueM 3 (ARINC 429). Unrepdeiic
Avionics Full-Duplex Switched Ethernet (AFDX, ARINC 664).
TunoBble CXEMOTEXHUYECKHE PEHICHUS Uil  MHOJIKIIOYECHHS
OOpTOBBIX JAaTYMKOB M HMCTOYHHKOB HH(pOpManuu K OOPTOBOIA
NBC.

8 [Tporpammupyemsble soruueckue uHTerpaibHbele cxemsl (ILJIHC).
Knaccugpukanus ~ I[IJIMC.  O630p  coBpemennbix  [IJIUC,
W3TOTABIMBAEMBIX CIEIHAIBHO JUIsI TNpPUMEHEHHs Ha OopTy
JEeTaTeIbHOr0 W KOCMHYECKOTro  ammapartoB, MW MX
dyHkiuoHanbHbie  Bo3MoxkHoctu. [IJIMC ~ FPGA  (Field
Programmable Gate Array).0630p coBpemennbix [IJIMC FPGA,
BBIITYCKA€MbIX TPOMBINUICHHOCTBIO. APXUTEKTYpa M OCHOBHBIE
¢bynkunonanbHble Onoku. IIporpammuponanue. IlepcriekTuBEI
passutus. [IJIMC CPLD (Complex Programmable Logic Device).
0630p copemenneix  [IJIUC CPLD, BBIITYCKAEMBbIX
MPOMBIIIEHHOCTBIO. ApXUTEKTYpa " OCHOBHBIE
¢bynkunonanbHble Onoku. IIporpammuponanue. IlepcriekTuBBI
passutus. Cucrema Ha kpucramie SoC (System on Chip). O630p
coBpemenHbIx [IJIMC SoC, BbITyckaeMbIX NPOMBINUIEHHOCTHIO.
ApXUTEKTYpa W  OCHOBHbIE  ()YHKIIMOHAJIBHBIE  OJIOKH.
[TporpammupoBaHue. [lepcnekTHBBI Pa3BUTHSL
IIporpammupyemsle B FPGA  MukpomnponeccopHeie — siapa
(softcore).O030p COBpPEMEHHBIX MHUKPOMPOIIECCOPHBIX  SEp,
BBIITYCKAEMBIX TPOMBINUICHHOCTBI0. APXUTEKTYpa M OCHOBHBIE
¢ynkunonansHble Onoku. IIporpammuponanue. IlepcriekTuBEI
pa3BUTHSL.

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUYECKUX 3aHATHIA U UX TPYAOEMKOCTh IPUBEICHBI B TAOIHIIE 5.

Tabnuma 5 — [IpakTrdeckue 3aHATHS K UX TPYIOEMKOCTh
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N3 Hux Ne
Dopmsbl .
Ne TeMmbl MpakTU4ECKUX TpynoemMKOCTb, | IPaKTUYECKOW | pasnena
I/ | 3aHATUH HpaKTH? coKux (dac) IMOATOTOBKH, JTUCIIAILI
3aHATHN (uac) L
Cemectp 7
1 Brruucnenue ¢ [IpakTuyeckoe | 2 1 8
(buKcupoBaHHON 3aHsTHE
3ansATON
2 Jlenenue ¢ [Ipaktrueckoe | 2 1 8
(buKCcUpOBaHHOM 3aHsTHE
3ansTOM
Bcero: 4
4.4, JlabopaTopHbIC 3aHATHS
Tewmbl TabopaTOPHBIX 3aHATHH U UX TPYIOSMKOCTh PUBEACHBI B Ta0HIIC .
Tabnuia 6 — JlaboparopHble 3aHATHS U UX TPYJOEMKOCTb
N3 Hux No
Ne HaumenoBanue nabopatopHbix padboT TpynOeMKOCT®, | IPaKTHUECKOH | pasiena
/11 (gac) MOJATOTOBKH, JIACLIUILIT
(dac) WHBI
Cemectp 6
1 udpoBsie METOBI H3MEPEHUS 4 2 4
BPEMEHHBIX HHTEPBAJIOB
Cemectp 7
1 Amnanoro-mmudpoBoit mpeodpazoatens | 2 1 7
MOCIIEOBATEIHHOTO MPUOTMKEHUS
2 [{udposoit TepmomeTp 4 2 7
3 Wurepdeiic 12C 4 2 7
Bcero: 14

4.5. KypcoBoe npoeKkTUupoBaHUE/ BHIIOTHEHUE KYPCOBON PabOThI
Y4eOHBIM MIaHOM HE TPETyCMOTPEHO

4.6. CamocrodrenbHas paboTa 00yJarouxcs

Buapl camocTosiTennbHON paboOThI M €€ TPYI0EMKOCTh MPUBEICHBI B TA0HIIE /.

Tabnuna 7 — Bunbl caMmocTosTenbHON pabOThI M €€ TPYAO0EMKOCTh

. Bcero
Bunx camocrositensHOM paboThI qac ’ Cemectp 6, yac Cemectp 7, yac
1 2 3 4
W3ydeHne TeopeTHuecKoro MmaTepuana 62 81

qucruminael (TO)

KypcoBoe npoektuposanue (KII, KP)

Pacuetno-rpaduueckue 3aganus (PI'3)

Brimonaenue pedepara (P)




[TonroroBka K TeKyIiemMy KOHTPOJIIO 8 8
ycneBaemoctu (TKY)

Homamrnee 3amganue (/13)
Konrtponsusie pabotsl 3a04nnkoB (KP3) 10 10
[ToaroroBka Kk MpOMEKYTOUHOU 16 16
arrectauu (I1A)

Bcero: 211 96 115

5. IlepedyeHnb yueOHO-METOUYECKOTO 00ECTICUCHUS
JUISL CAMOCTOSITENIHON PabOoThl 00y4aroImuXCs MO JUCHUTUIHHE (MOJTYJIIO)
Y4eOHO-METOIMYEeCKUE MaTepHalbl Uil CaMOCTOSITEIIbHONH Pa0OThl OOYYAIONIMXCSl YKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YICOHBIX W3JAaHUN
[lepeueHb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/IaHUM MpHBeieH B Tabaule 8.
Tabmuna 8— [lepeyeHp Mev4aTHBIX U JIEKTPOHHBIX YUEOHBIX U3TaHUI

LIndp/ KommuecTBo 9K3eMILTSIPOB B
URL a p ec bubnmorpaduueckas ccpiika Oubmoreke
/P (KpOMe JIEKTPOHHBIX SK3EMILISPOB)

004 (075) Vepiomos E.I1. lludpoBas cxeMoTexHuka: yu. | 24

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

.
004 Manaxanoe P.H. Monynb aHanoro- 87
M74 1u(poBOTO IPeoOpa3oBaHUs

MHUKPOKOHTpoJuIepoB Microchip cepuu
PIC18F. CII6.: 'OV BIIO "CII6I' YAIT",

2014. - 37 c.
621.317 Manaxanoe P.H., Kpvicun JI.FO. lludposoii 86
I175 anekTpuyeckuit repmometp. CII6.: TOY

BITIO "CII6I'YAIT", 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. IlepedeHb 3IEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
MH(}OpPMaLMOHHO-TEIEKOMM YHUKAIIMOHHOM cetn «IHTepHET»
Ilepeuenn JJIIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB UH(pOPMaIMOHHO-
TeJIeKOMMYHUKAaMOHHON ceTn «MHTepHeT», HEOOXOAUMBIX JJii OCBOEHHUS JUCIHILIMHBI
npuBeseH B Tabmuie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BATEIBHBIX PECYPCOB HH(POPMAIMOHHO-
TEJIEKOMMYHUKAIMOHHOM ceTH «HTepHeT»
URL anpec HaumenoBanue

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

8. Ilepedens MHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mporpaMMHOr0 oOecHeueHus, HCIOIb3yEeMOT0 TMpPH OCYIIECTBICHUU
00pa30BaTENLHOTrO MpoIEcca MO0 AUCLUIINHE.
[lepedeHp UCONB3yeMOro MPOrpaMMHOr0 odecrieueHus npejacrasieH B Taduuie 10.

Ta6ymmma 10— [Tepeyersr mporpaMmMHOTO oOecrieueHUs

‘ Ne i/t ‘ Haumenosanmue
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‘ He npenycmorpeno

8.2. IlepeucHb HH()OPMAMOHHO-CITPABOYHBIX CHUCTEM,HCITOJIb3yEeMbIX pu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOIIecca MO AUCIUILTUHE

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

Tabmuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOUHBIX CUCTEM

Ne i/t HaumenoBanmue

He npenycmorpeno

9. MarepuanbpHO-TeXHUYECKast 6a3a
CoctaB  MaTepUAILHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeILHOTO MpoIiecca Mo TUCIUTUIHHE, IPEICTaBICH B Tabmuiel 2.

Ta6ymmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

Ne HanmeHnoBaHue cOCTaBHOM YacTu Homep aynutopun
n/n MaTepHATbHO-TEXHUYECKOU Oa3bl (pu HEOOXOUMOCTH )

JlexuMoHHas ayguTOpUs

MynbTumMeauitHas JTEKIUOHHAS ay IUTOPUS

Crenyann3upoBaHHas 1a00paTopust

10. OueHo4HBIE CpeICTBA ISl MPOBEICHUS TPOMEKYTOUHOUN aTTECTAIIMH
10.1. CoctaB OIIEHOYHBIX CPEACTBAJII TPOBEIACHHUS TMPOMEKYTOUHONW AaTTeCcTalluu
00yJaromuxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB AJIS IPOBEACHUS MPOMEKYTOUHON aTTeCTalluu

Bun npomexyTodHOM arTecTanuu ITepedeHb OIIEHOYHBIX CPEJICTB

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

TecTrl.

3aueT Cnucok BOMpOCOB;
TecTtsr;
3agaun.

10.2. B kayecTBe KpUTEpUEB OICHKH YpOBHSA CHOPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHIINI OOYyJaloNIMMHCS TPUMEHSETCS S5-0ajulbHasi MIKajla OIEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIN, KoTopasi mpuBefeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCS
100-6annpHast ~ mIKaja ~ MOIYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHHUBEPCUTETa,  IpaBHIA
UCTIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBl COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Tabnuua 14 —Kpurepuu olieHKH YpoBHSI CQOPMUPOBAHHOCTH KOMIETEHIIUH

OrreHKa KOMITETEHITUHN

XapakTeprcTrka ChOpMUPOBAHHBIX KOMITCTECHITHIA

5-0aiubHas mKana
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Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

«OTIIMYHO»
(Ga4TCHO»

— oOyyaromuiics TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPAaMMHBIN
MaTepuar;

— YBEpEHHO, JIOTUYHO, TTOCIIEIOBATEILHO U TPAMOTHO €r0 HU3JIaraer;

— OnMpasch Ha 3HAHUS OCHOBHOW W JOIOJHUTEIBHOW JMTEPaTYPHI,
TECHO TPUBS3BIBACT YCBOCHHBIC HAYYHBIC ITOJIOKCHHUS C MMPAKTUICCKON
JIeATEIIbHOCTHIO HAIIPaBIICHNUS;

— yMeJI0 0OOCHOBBIBACT U APTYMEHTUPYET BBIIBUTAEMbBIC UM HJICH;

— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;

— cBOOOJTHO BJIAJICET CUCTEMOH CICIMAIN3UPOBAHHBIX MTOHSATHIA.

«XOPOIIIO)»
«3aYTCHO»

— o0yJaromuiicss TBEPI0 YCBOWII MPOTPAMMHBINA MaTepua, rPaMOTHO H
[0 CYIIECTBY H3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOU
JUTEPATYPBI;

— HE JIOMYCKAeT CYIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBAaCT YCBOCHHBIC 3HAHUS C NPAKTHYCCKOH JCSITEIHLHOCTHIO
HaIPaBJICHUS;

— apryMEHTUPYET HAy4YHbBIC TOJI0KCHUS;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— BJIQJICET CHCTEMOM CIIeNHaIN3UPOBAHHBIX TOHITHH.

«YAOBJICTBOPUTCIIEHO»
<(Ga4YTCHO»

— o0yyaronuiicss ycBOMJI TOJIBKO OCHOBHOHM NPOrpaMMHBIM MaTepual,
II0 CYHIECTBY M3JIaracT €ro, ONMpasCh HAa 3HAHUSA TOJBKO OCHOBHOM
JUTEPATYPHL;

— JIOIyCKAeT HECYLIECTBEHHbIEC OIUMOKU 1 HETOUHOCTH;

— UCHBITHIBACT 3aTPYJHEHUS B IPAKTUYECKOM IIPUMEHEHUHU 3HAHWUU
HaIpaBJICHUS;

— ¢J1a00 apryMEHTHPYET HayuHbIE [T0JIOKEHMUS,

— 3aTpyaHseTCs B (POPMYITMPOBAHUN BBIBOJOB M 000OIICHHUI;

— YaCTUYHO BJIAJICET CUCTEMOH CIELMAIN3UPOBAHHBIX TOHITHH.

HCYIOBJICTBOPUTCIILHO»
«HC 3a4YTCHO»

— o0yyJaromuiicss He YCBOWJI 3HAUUTEIbHOM 4YacTH MPOrpaMMHOIO
MaTepuaa;

— JIOMYCKAeT  CYNIECTBEHHbIE  OMMOKHM W  HETOYHOCTH  TIpH
paccMOTpeHHH pobsieM B KOHKPETHOM HalpaBlIeHUH;

— MCIIBITHIBAET TPYIHOCTH B MIPAKTUYECKOM PUMEHEHNUHN 3HAHU;

— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOJIOKCHHS,;

— He QOpMYJIHMPYET BHIBOJAOB U 000OLICHHIA.

10.3. TunoBbie KOHTPOJIBHBIC 33aHUS WIIK MHBIE MAaTEPUAIIBI.
Bormpocs! (3agaun) nmst sKk3ameHa mpeicTaBlieHbl B Taoumie 15.

Tabnuma 15 — Boripocs! (3amaun) s 9K3aMeHa

Ne
/o

[Tepeuens BompocoB (3a1a4) AJsl IK3aMeHa

Kon
WHJUKATOpa

Muxkpomnponeccopusie  komrmuiektsl ~ BUC/CBUC.  Crpykrypa u | YK-1.V.1
(YHKIIMOHMPOBAHNE MUKPOIIPOLIECCOPHOM cucTeMbl. MukpokoHTposiepsl. | YK-1.Y.3

VYrpasineHue MOAYISIMU NTaMATH U BHEIIHUMH ycTpolicTBaMu. CHTHaIBI VK-2.¥.1
yrpaBiieHus1. Pexumbl oOMeHa TaHHBIMU. VK-2.B.2
Muxkpomnporieccop Intel 8085A. Crpykrypa wmumkpomporeccopa. biok | YK-2.B.3
peructpoB. Ctek. DYHKIIMU BBIBOJIOB U CUTHAJIOB. [K-2.3.1
CHHXPOHH3AIMSA U NIOCIIEN0BATENLHOCTD JeiicTBIl Mukpomnporeccopa Intel | [1K-2.3.2
8085 A. KoMaHaHbIE M MAIIUHHBIE [IUKJIIBL. [IK-2.¥.1

Cucrema TpepbiBaHuii Mukpornponeccopa Intel 8085 A. Cxema Bkmoueny [1K-2.B.1
IPOTPaMMHUpPYEMOTO KOHTpOIIepa TpephiBaHmii B  mumkpomporeccopr( [IK-5.V.1
cucreMme. Kacka/lHOe BKIIOUEHHE KOHTPOJJIEPOB IPEPBIBAHU. 1K-5.B.1

Cxembl OAKITIOYEHUSI MOIYJIEH MaMATH W BHEIIHUX YCTPOMCTB K IIMHAM
MHUKPOIPOIIECCOPHON CHCTEMBI. AOCOIIOTHASI U HEaOCOTIOTHAS aJipecaliui
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IIaMsITH.

Peanuzanus 6e3yclOBHOTO M YCIOBHOTO NMPOTPAaMMHBIX BBOJA M BBIBOJA
JAHHBIX B MUKPOIIPOLIECCOPHON CUCTEME.

[Tporpammupyemsbiii KoHTposuiep npepsiBanuii Intel8259A. Crpykrypa u
IIpOorpaMMHUpOBaHue  KOHTposulepa.  (DyHKIMOHAIBHOE  Ha3HA4YECHUE
BBIBOJIOB Y CUTHAJIOB KOHTPOJLIEPA.

Kontpomep npsimoro nocrtyma k namsatu Intel 8237A. OyHKIIMOHATBHOE
Ha3Ha4Y€HHE BBIBOJIOB M CHUTHAJIOB KoHTpoiuiepa. CTpykTypa u
(GyHKIIMOHATBPHOE Ha3HAYeHHWE. YBEIMYEHHE YHCIa KAHAJIOB MPSMOTO
JIOCTYTIA K MTaMSITH.

BxmrodueHne  KOHTposulepa  NpsMOrO  JOCTynna K IamMsaTH B
MHUKPOIPOIIECCOPHYIO CUCTEMY JJIsi OOMEHA JJAaHHBIMH C MOJYJISIMHU TTAMSATH
Y BHEIIHMMH YCTPOMCTBAMH.

Cospemennsie BUC/CBUC ¢ mnepenporpaMMUpyeMBIMH CTPYKTYpaMu
(FPGA, CPLD, SoC). Knaccuduxamus. IlpeumyiectBa U HEIOCTATKH.
IlepcneKkTuBEI pa3BUTHSL.

OCHOBHBIC TEXHUYECKUE XapaKTEPUCTHKH MHKpocxeM cemerictBa Cyclone
I pupmer Altera.

bnoku maccuBoB norumueckux ycrpoicte (LAB — logic array blocks)
mukpocxem cemeiictea Cyclone II ¢upmbr Altera. Coemunenune LAB.
CurHaJibl ynpaBJIeHUsI.

Jlornueckue seMeHTsl MUKpocxeM cemeiictBa Cyclone II ¢pupmer Altera.
CurHaiibl ynpaBJjIeHUsI.

HoMuHa bHBIA pPEKUM PabOTHl JIOTHYECKOrO 3JEMEHTa MHUKPOCXEMbI
cemetictBa Cyclone I ¢pupmer Altera.

JIMHaMUYeCKUi PEXUM PpabOThl JIOTMYECKOTO AJIEMEHTa MHUKPOCXEMBI
cemetictBa Cyclone 1T ¢pupmer Altera.

Crnoxsble mnporpammupyemsle Jsormdeckue cxembl CPLD (Complex
Programmable Logic Device).

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

ITporpammupyembie MEKpoIporieccops (Software cores).

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

Tabnuua 16 — Borpocs! (3a1aun) ams 3adeta / qudd. 3auera

rjﬁj [Tepeuens BompocoB (3amau) ams 3a4yera / audd. 3auera HHMIfI?;Opa
Ilepeuens Bonpocos (3agau) ans 3a4yera / quddeperuupoBanHoro 3aveta | YK-1.V.1
Mukpokontpomep ~ Microchip ~ PIC18F4520.  Apxutekrypa u | YK-1.V.3
(GyHKIIMOHATFHBIE BO3MOXXHOCTH MHKpPOKOHTposuiepa. MuterpupoBanusie | YK-2.V.1
9IEKTPOHHBIE MOAYIH. CHucTEMa KOMaH/I. VK-2.B.2
Opranu3zanus namsati MukpokoHTposiepa PIC18F4520. Opranuzanus VK-2.B.3
cTeka. PerucTpsl cnenuaabHOro Ha3HaueHHs. Peructpossie ¢ailisl. IK-2.3.1
KomaH 151 MUKPOKOHTPOJLIEPA IS pAOOTHI C MAMSITHIO M CO CTECKOM. IK-2.3.2
Komanubiit nukin Mukpokontposuiepa PIC18F4520. Apudmerndecko- [K-2.Y.1
JIOTHYECKOE YCTPOUCTBO. MaTpHYHBIi YMHOKHUTEN. Apu(pMeTHIECKUE IK-2.B.1
KOMaHJIbl MUKPOKOHTPOJUIEPA. [IK-5.V.1
Cucrema npepsiBanuii Mukpokontpouiepa PIC18F4520. [IK-5.B.1

[Toptel umdpoBoro BBOoAa-BbIBOAA. KomaHIbl MHUKpPOKOHTpOJIIEpa s
paboThI ¢ TMHUSIMH [TU(HPOBOTO BBOJA-BBIBOJA.

WNHTerpupoBanHblli  AJIEKTPOHHBIN  Monaynb TaiMepa 0. OOpaboTka
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MPEPHIBAHUI.

WNHTerpupoBaHHbI  DJIEKTPOHHBIM MOAYJIbL TI'€Heparopa CHUrHajga ¢
IHAPOTHO-UMITYJILCHON MOJYJISIITUCH.

NHTerpupoBaHHbIN 3IEKTPOHHBIA MOAYIIb IIOCIEA0BATEIIBHOW CHHXPOHHOU
cBs3u MSSP. Peanm3anus narepdeiica nmocienosarenbHol cBs3u SPI
(Serial Peripheral Interface). O6paboTka npepbriBaHuUi.

HNuTerpupoBaHHbIi 3JIEKTPOHHBIA MOJYJIb MOCIIEIOBATEIbHON CUHXPOHHOM
. . 2

cBsi3u MSSP. Peanu3zanus untepdetica mocienoBarenbHoi csizu [°C

(Inter-Integrated Circuit). O6paboTKa pephrIBaHHIA.

NHTerpupoBaHHbIN AIEKTPOHHBIA MOAYIIb IIOCIEA0BATEIIBHON CHHXPOHHOU
acuaxponHoi nepenayn faHHbIX EUSART. O6paboTka mpepbIBaHUIA.

Peanusanus uaTepderico mocnenoBarensHOM cBsizu RS232, RS485 u
RS422.

DNEKTPUUECKU CTUPAEMOE NTPOTrPAMMUPYEMOE MIOCTOSIHHOE
3anomuHatrouiee ycrpoiictBo EEPROM mukpokontposepa PIC18F4520.
Opranu3zanus onepanuii 3anucu u 4reHus JaHHbix. O0paboTka
MPEPHIBAHUM.

WuTerpupoBaHHbIN AIIEKTPOHHBIN MO/TyJTh aHaJIOTO-IU(PPOBOTO
npeoOpazoarens. O6padoTKa NpepbIBaHUM.

[lepeuenr TeM It KypCOBOTO IPOCKTHPOBAHUS/BBIMIONHEHUS KYPCOBOW pPabOTHI
MpeCTaBICHBI B Ta0mwmie 17.
Tabmuna 17 — IlepedeHn TeM JUIsi KypCOBOTO IPOSKTHPOBAHMSI/BBITIOJIHCHUS KYPCOBOM 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.

Tabmmna 18 — [IpumepHBIii IepedeHb BOITPOCOB JJIsI TECTOB

li\f‘r)[ ITpumMepHbIii TepedeHb BOMPOCOB /ISl TECTOB
[To xako#l TEXHOIOTUU BBIIIOJIHEHBI MUKPOCXEMBI, 00J1aaroIne VK-1.V.1
MaKCHMaJIbHBIM OBICTpOAEHCTBHEM? YK-1.V.3
Hanwumure, kakoe 0003Hau€HHE UMEIOT MUKPOCXEMBI, BBITTOJIHSIOLIHIE YK-2.V.1
(YHKIIMH IBOUYHBIX CYETUNKOB VK-2.B.2
Jly1g yero npeaHa3zHaue€H MYJIbTUILIEKCOP? YK-2.B.3
JUist 9ero npepHazHaueH 1eMYIbTHILIEKCOP? IK-2.3.1
3a cYéT Yero IOCTUTACTCS] YHUBEPCATbHOCTh MUKPOTIPOIIECCOPHBIX 1IK-2.3.2
cuctem? IK-2.Y.1
TlepeunciuTe 3a/a4H, pemaeMble MEKPOTIPOIIECCOPHOI CHCTEMOI B HK-2.B.1
cocTaBe MPUOOPHOTO KOMILJIEKCa HK-5.¥.1

TlepeuncinTe OCHOBHBIE IPOrPAMMHO-IOCTYIHBIE Y3IIbI MUKponporeccopa | 1IK-3.B.1

Hepqu/ICJ'II/ITC OCHOBHBIC CTPYKTYPBI OpraHn3aliu CTCKa

Hepqu/ICJ]I/ITC JOCTOMHCTBA sA3bIKa aCCCM6J'ICp

[lepeuncnnre HETOCTATKU sI3bIKa acceMOuiep

HpI/IBCIlI/ITC OCHOBHBIC OTJIMYUA OTJIaAYMKa OT IIporpamMmaropa

HpI/IBeI[I/ITe OCHOBHBIC OTJIMYUA OTJIaA4YUKa OT OMYJIATOPA

[IpuBenure nocronncrsa O3Y CTaTUYECKOro TUIIA

[TpuBequte Henoctatku O3Y cTaTHYeCcKOro TUma
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[TpuBegure noctonncTsa O3Y AMHAMUYECKOTO THUIA

[TpuBenure Hegocrarku O3Y MMHAMUUYECKOTO THUIIA

HpI/IBe,I[I/ITe JOCTOMHCTBA CCFHCTOBHGKTpH‘IGCKOﬁ IHaMsATH

[IpuBeguTe HETOCTATKU CErHETOAIEKTPUUECKON TaMITH

HJ’ISI 4ero MpuMEHACTCA MaCH_ITa6I/IpOBaHI/Ie CHTHAJIOB?

Ilepeuncaure nocronncrsa RISC no cpaBuenuto ¢ CISC

[lepeueHb TeM KOHTPOJBHBIX PabOT MO NUCUUIUIMHE OOYYarOIIUXCsl 3a09HON (hOPMBI

o0OydeHus1, IpeICTaBICHbI B Ta0mie 19.

Ta6smma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PadOT

1 Hapucyiite apXuTeKTypy LEHTPAJIU30BAHHBIX MUKPOIIPOLIECCOPHBIX CUCTEM

2 HapucyiiTe apXuTeKTypy ACUEHTPAIN30BAHHBIX MUKPOIPOIIECCOPHBIX CUCTEM

3 Kakoii ko Oyzer 3amucan B HamsTh nporpamm MukpokoHTposepa PIC18F4520 nns
KonupoBanus komanpl iNCf q, 1, 0; eciiu peructp g onpenenéx kak g equ 0x123?

4 Kakoii ko Oyzer 3anucan B mamsaTh mporpamm MukpokonTposuiepa PIC18F4520 nns
KoaupoBaHusi KoMaHab! §oto OX34A?

3) Kakoii kon Oyner 3anuca B mamsiTh nporpamm Mukpokontpoiuiepa PIC18F4520 nis
koaupoBanus komanabl call 0X34A?

6 Kakoii kon Oynet 3anuca B mamsiTh nporpamm Mukpokontpoiuiepa PIC18F4520 nis
koaupoBanust koMauael Movif 0x34A, 0xX45E?

7 B namsti mukpokonTposuiepa PIC18F4520 onpenenenst na peructpa al u bl.
Hanummre nporpaMMHBIM KO Ha sI3bIKE IPOrpaMMUPOBaHUS acceMOiep s
BBINIOJIHEHUS ycioBus: ecm al > 3, to bl = bl + 1.

8 B namstu mukpokontposuiepa PIC18F4520 onpenenenst aBa peructpa al u bl.
Hanummre nporpaMMHBIi KOJ1 Ha S3bIKE IPOTPAMMUPOBaHMSI acceMOep Jis
BBINOJIHEHUs yenoBusi: ecni al <13, 1o bl = bl - 1.

9 B nmamsti mukpokonTposuiepa PIC18F4520 onpenenenst na peructpa al u bl.
Hanwummre mporpaMMHBIM KO Ha sI3bIKE TPOrpaMMHUPOBaHUS acceMOep A
BBINOJIHEHUs ycioBus: ecm al = 3, to bl = bl + 10.

10 B mamsitu mukpoxkontposiepa PIC18F4520 onpenenensr aBa peructpa al u bl.
Hanummre nporpaMMHBIi KOJ1 Ha S3bIKE IPOTPAMMUPOBAaHMSI acceMOiep s
BBINOJIHEHUs yenoBusi: ecd al > b1, o bl = bl + 1.

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

12 B nmamsti mukpoxonTposiepa PIC18F4520 onpenenenst na peructpa al u bl.
Hanummre nporpaMMHBIi KO/ Ha SI3bIKE MPOTPAMMUPOBaHUS acceMOiep It
BBITIOJTHEHUS ycioBus: ecd al = bl, to bl = bl + 10.

13 B nmamsti mukpoxonTposuiepa PIC18F4520 onpenenenst na peructpa al u bl.
Hanummre nporpaMMHBIi KOJI Ha sI3bIKE MPOrpaMMHUPOBaHUS acceMOuiep st
BBITIOJTHEHUS YCIIOBUS: ecnn al<6> =1, to b1<4> =1,

14 B nmamsti mukpoxonTposuiepa PIC18F4520 onpenenenst qBa peructpa al u bl.
Hanwummre nporpaMMHBIH KO Ha sI3bIKE TPOrPaMMUPOBAaHUS acceMOiep s
BBITIOJTHEHUS ycioBus: ecnu al<1> =0, to b1<7>=1.

15 HapucyiiTe cxemy ajgpecaniui MOyJieil maMsiTH ¢ HOMOIIBIO AenrdpaTopa

16 Hapucyiite pyHKIIMOHANBHYIO CXEMY CEJIEKIIMH ITOpTa B MUKPOIIPOLIECCOPHOI
cHCTeMe, aapec KoToporo paseH 2Bh

17 Hapucyiite pyHKIIMOHATBHYIO CXEMY BBIYUCIHTENS ¢ ["apBapcKOi apXUTEKTYpOr

18 Hapucyiite pyHKIIMOHANBHYIO CXeMY BBIYHCIHUTENS ¢ apxuTeKkTypoil @on Helimana
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10.4. MeTtoauveckre  MaTepUaibl,  ONPEACNSIONME  TPOLEAYPHl  OICHUBAHUS
MHAUKATOPOB, XapaKTEpU3YIOUIMX dTanbl (OPMUPOBAHUS KOMIIETEHLUH, COJIEp)Karcsi B
JOKaJbHBIX HOpPMATUBHBIX akTtax [YAIl, periamMeHTUpYOIUX TMOPSAOK W MPOUEAYPY
MIPOBEJICHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTeCTalli O0yYaroluxcs
I'VAIL

11. Metoaudeckue yKazaHus Ui O0YJarOIIUXCS IO OCBOSHUIO JUCIIUILTAHBI

11.1. Meroauueckue ykazaHus A OOy4aroIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MaTepuana

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHMHOE, CHUCTEMHOE,
riyOoOKoe U sICHOE H3JIOKEeHMe yuyeOHoro marepuana. HasHadeHune cOBpEeMEHHOM JieKLuu B
paMKax IUCIMIUIMHBI HE B TOM, YTOOBI MOJNYYUTHh BCIO MH(POPMAILHUIO 1O TEME, a B OCBOCHUU
(byHaaMeHTalbHBIX NpoOJeM JUCHMIUIMHBI, METOJOB HAyyHOrOo I103HAHMS, HOBEHUIIMX
JOCTHKEHUI HaydyHOW MbIcau. B yueOHOM mporiecce JIEKIHs BBIIOJIHSAET METO/I0JIOTMYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIUs packpbIBaeT NOHATUIHBIN anmapar
KOHKpETHOH oO0jacTu 3HaHUA, €€ MpoOJeMbl, JAAET LENbHOE MPEJCTaBICHUE O AUCLUIUIMHE,
IIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUIIIIMHAMM.

[InaHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYaIOUIMMUCH JIEKIIMOHHOTO MaTepuara;

— TIOJYy4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSA3aHHBIX 3HAaHUN, YpPOBEHb
KOTOPBIX OIPEAEIAETCS LEJIEBOM YCTAHOBKOM K Ka)KI0M KOHKPETHOU TEME;

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

— pasBuTHE NPO(ECCHOHATBHO-IEIOBBIX  KadecTB, JIIOOBM K  TpEAMETYy U
CaMOCTOATEJIBHOI'O TBOPYECKOTO MBIIIIJICHUS.

— MOsIBJIEHUE HEOOXOJMMOro UHTEpeca, HE0OX0AUMOTO Il CAMOCTOSTEIbHON padoThI;

— TIOJy4YEHHE 3HAHUN O COBPEMEHHOM YPOBHE pa3BUTHS HAayKM M TEXHUKHM U O
IPOTHO3€ UX pa3BUTHs Ha OJMIKaMIINe TO/IbI;

— HAY4YUThCS METOAMYECKH 00pabaThiBaTh MaTepuall (BBIAENATH IJIaBHBIE MBICIU U
MIOJIOKEHUS, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATh HUX B  Pa3jIM4YHBIX
bopMynupoBKax);

— TOJIyueHHE TOYHOT'O TOHUMAaHHUs BCEX HEOOXOUMBIX TEPMUHOB U TIOHSATHH.

JleKuMOHHBI  MaTepHag MOJKET CONPOBOXKIATHCS JAEMOHCTpallMed ClIalIoB U
HCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuaia IpU MPOBEIEHUU KOPOTKHX JHUCKYCCHUHl 00
0COOEHHOCTSX MPUMEHEHHS OTJENIbHBIX TEMATHK 110 TUCLUITIIMHE.

CrpyKTypa npeiocTaBieHusl JEKIIMOHHOIO MaTepuaia:

— - BBOJHAs 4acThb — [10Ka3bIBAET MIEPEYECHb PACCMATPUBAEMBIX B JIEKIIUU BOIIPOCOB, UX
aKTyalbHOCTb I IPAKTUKU MPUOOPOCTPOEHUS, CBA3b JEKIIMOHHOTO MaTepuania ¢
MPEIbIIYIIUM U TIOCIeIYIOUIMM MaTeprallaMu; JaeTcs epeueHb OCHOBHOM U
JIOTIOTHUTEIbHON JIUTEPATYPBI IO TEME, BKIIFOYAsl PYKOBOAIINE JOKYMEHTHI,

— - OCHOBHAs 4aCTh — IOCJIEIOBATEIBHO IMOKA3bIBAOTCSI BBIHOCHMBIE BOIIPOCHI, PACKPBIBAIOTCS
TEOPETUUECKHE MOJIOKEHHUSI; TOKa3bIBAIOTCS OCHOBHBIE pacueTHbIe (POPMYIIbI;

— - UTOTOBAas YacTbh — MMOABOASTCS UTOTH 3aHATHS, aKTyaIU3UPYIOTCs HanOoJiee BaXKHbIE
BOIIPOCHI; OMpeAesIieTcsl TeMaTHKa Oy IyIuX MPAKTUYECKUX 3aHATUH 110 TeMe; TaéTcs
3a/laHHE HAa CAMOCTOSITENIbHYIO MOJATOTOBKY; IIPOU3BOIATCS OTBETHI HA BOIIPOCHI.

11.2. MeToau4veckue yka3aHUs ISl OOyYarOMUXCS IO Y4YacTHIO B CEMHUHApax (eciu
npeodyCcMOmMpPeHo Y4eOHbIM NIIAHOM N0 OAHHOU OUCYUNTIUHE)

11.3. Metoauueckue ykazaHUS UIsi OOYYaIOIMIUXCS TO TPOXOXKACHUIO MPAKTUUYECKUX
3aHATHH (eciu npedycMompeHo YueOHbIM NIAHOM N0 OAHHOU OUCYUNIUHe)
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[IpakTuyeckoe 3aHATHE SIBISETCS OAHOM M3 OCHOBHBIX (POpPM OpraHuzalMu y4eOHOTO
nporiecca, 3aKII0YaloNIasics B BBITOJTHEHHN 00YYaIONIMMHUCS IO/ PYKOBOJICTBOM ITPETIOIaBaTeNs
KOMITJIEKCAa YYEOHBIX 3aJaHUW C LENbI0 YCBOCHHS HAyYHO-TEOPETUYECKUX OCHOB Y4eOHOU
JTUCIATUTMHBL, TPUOOPETEHNS] YMCHUN M HaBBIKOB, OIbITA TBOPUECKOM JCSITEIHHOCTH.

Lenbr0 IPakTUYECKOTO 3aHATHUS sl 00yUaroIIerocs siBIsSETCS MPUBUTUE OOYUYaOIIMMCS
YMEHUH M HABBIKOB MIPAKTUYECKOH JIEATSILHOCTH 110 U3y4aeMOU JUCIUTUINHE.

[Tnanupyemble pe3yabTaThl IPH OCBOSHUH 00yYarOMIUMCS PAKTUIECKUX 3aHATHI:

— 3aKpeIUIeHHE, YIiyOJIeHWe, pacIIUpeHUe W JeTallu3alis 3HAHWA IPH PEIICHUH
KOHKPETHBIX 3a/1a4;

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

— OBJIAJCHHE HOBBIMH METOJAaMH M METOJUKAMH H3y4YECHUS KOHKPETHOW y4ueOHOM
JYCLIUIIJIMHEIL

— BBIpa0OTKa CHOCOOHOCTH JIOTMYECKOT'O OCMBICICHHUS TIOJMYYCHHBIX 3HAHWHA JUIS
BBITTOJIHCHYSI 33 IaHHIA;

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

TpebGoBaHus K TPOBEICHUIO TPAKTUYCCKUX 3aHITUM

[TpakTryeckue 3aHATUS HAIIPaBJIEHbI HA (OPMHUPOBAHKE Y CTYACHTOB MPO(PECCUOHANBHBIX
U TPAKTUYECKUX YMCHHM, HEOOXOTUMBIX JUIS M3Y4YCHHS IMOCICIYIOINX YYCOHBIX AMCIUILINH:
BBIMIOJHATh ~ OMNpEJENIeHHbIe  JCWCTBUS, ONepaluH, HEOOXOAMMbIE B  MOCIEAYIOUICH
po(heCCHOHANLHOM JIeATENBHOCTH (B TIporiecce y4eOHOW M TPOM3BOACTBCHHON NPAKTHKH,
HAIMCaHMs BBIMYCKHON KBanuUKalMOHHON pabotel). Hapsay c¢ ¢opmupoBanueM ymeHHil u
HABBIKOB B IMPOIIECCE MPAKTUICCKUX 3aHATHH 0000IIAI0TCS, CHCTEMATU3HPYIOTCS, YIITYOIISIOTCS
U KOHKPETH3UPYIOTCS TEOpPETHUYECKHE 3HAHUS, BbIpabaThIBaeTcs CMOCOOHOCTh M TOTOBHOCTH
HCIIOJIb30BaTh TEOPETUYCCKHUE 3HAHUS Ha MPAKTHKE, PA3BUBAIOTCS MHTEIUICKTYAIbHBIC YMEHUS.
[Tpu BBIOOpE conepskaHusi U 00BbeMa MPAKTUUECKUX 3aHATUH ClIeyeT UCXOAUTh U3 CI0XHOCTH
yueOHOro MaTtepuaia JUisl YCBOCHHS, M3 BHYTPUIPEIMETHBIX W MEKIIPEIMETHBIX CBS3CH, W3
3HAUMMOCTH M3y4YaeMbIX TEOPETHUECKUX MOJOKEHUN JUIs TpeAcTosmel mpodeccuoHambHOM
JESITEIILHOCTH, U3 TOTO, KAKOE MECTO 3aHMMAaeT KOHKPETHAs paboTa B mporecce GopMUpOBaHUS
[EJIOCTHOTO MPEICTABICHHS O COJIEp>KaHUU Y4eOHOM TUCIIUTUIHHEIL.

11.4. Metoauueckue ykazaHusl A OOydarolUMXCsl 1O BBIIOJHEHHUIO J1a00paTOPHBIX
paboT (eciu npedycmompeno y4ebHbIM NIAHOM NO OAHHOU OUCYUNIUHE)

B xone BeimonHeHus 1a0OpaTOpHBIX pPAaOOT oOydaromUics MAOKEH YIIIyOUTbh H
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOW METOJIMKONM M TEXHHUKOU
HKCIIEPUMEHTa B COOTBETCTBUM C KBAIU(PUKAIIMOHHOM XapaKTEPUCTUKOW 00ydaromerocs.
Brimonnenue mabopaTOpHBIX pabOT COCTOUT M3 IKCIEPHUMEHTAIbHO-IIPAKTUYECKOH, pacyeTHO-
AQHAJIMTUYECKON YaCTe U KOHTPOJIBHBIX MEPOITPUATHI.

BrinonHenue 51a00paTopHBIX paboOT 0O0y4yaromMMCs SBJISIETCS HEOTHEMJIEMOH YacThiO
W3YYEHUS JUCLUIUIMHBI, ONIpeNenseMoll y4eOHBbIM IUIAaHOM, M OTHOCHUTCA K CPEICTBaM,
00eCreynBaroIUM pelIeHUe CIIeIyIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TnpuoOpeTeHHe HaBBIKOB MCCIEIOBAaHUSA MPOLECCOB, SBIEHUHM U OOBEKTOB,
M3Yy4aeMbIX B paMKax JJaHHOM JUCIUIINHBI,

— 3aKpeIUICHHE, PAa3BUTHE M JEeTaln3allds TEOPETUYECKUX 3HAHMM, IOJYyYEHHBIX Ha
JEKLUSAX;

— TOJy4YyeHHe HOBOM MH(OpMAaLMK 110 U3y4aeMON AUCIUILIUHE;

— TmpuoOpeTeHHne  HaBBIKOB  CAMOCTOSATEIBLHONM  pabOTBI ¢ JTaOOpaTOPHBIM
000pyI0BaHUEM U IPUOOPAMHU.
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3ajianue ¥ TpeboBaHUs K IPOBEICHUIO 1a00PaTOPHBIX PaboT

JlaGopaTopHblie 3aHATHS HaNlpaBieHbl HAa (POPMHUPOBAHHUE Y CTYJACHTOB MPOQPECCHOHATBHBIX
U MPAKTHYECKUX YMEHHH, HEOOXOMUMBIX JJISi M3YYEHUS MOCIEAYIOMHUX Y4EeOHBIX AMCUUILINH:
BBIMIOJHATh ~ ONpEJENIeHHble  JCWCTBUS, ONepaluH, HEoOXOAMMbIE B  MOCIEAYIOUICH
npodeCCHOHATBHON JIEATENIbHOCTH (B Tpolecce y4eOHOH M TMPOW3BOACTBEHHOW NPAKTHKH,
HAIMCaHMs BBIMYCKHON KBanupukanuoHHOW paboTel). Hapsny ¢ gopmupoBaHuemM ymeHuil u
HaBBIKOB B IIPOLIECCE JTAOOPATOPHBIX 3aHATHN 0000IIAI0TCs, CUCTEMATH3UPYIOTCS, YIITYOISIOTCS
U KOHKPETH3UPYIOTCS TEOPETHUYECKHE 3HAHUS, BbIpabaThIBaeTCs CIOCOOHOCTh M TOTOBHOCTH
MCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Ha IPAKTUKE, PA3BUBAIOTCS MHTEIIEKTYaJbHbIE YMEHHUS.
[Tpu BBIOOpE copepxkaHusl U 0ObeMa JIabOPATOPHBIX 3aHATUH ClEAYyeT UCXOAUTh U3 CIOXKHOCTH
yu4eOHOro Martepuaina JUisl YCBOCHHS, U3 BHYTPUIPEIMETHBIX U MEKIIPEAMETHBIX CBS3EH, U3
3HAYUMOCTH H3YYa€MbIX TEOPETHUYECKUX MOJIOKEHUN Ui MpeAcTosAuel mpodeccruoHanbHON
JeSITeIbHOCTH, U3 TOT0, KAKOE MECTO 3aHMMAeT KOHKpeTHast paboTa B mpouecce (OpMHPOBAHUS
LEJIOCTHOTO MPEICTABICHHS O COJCPKAaHUU YUeOHOM TUCIUTUINHBI.

Marepuan, BBIHOCUMBIN Ha JaOOpaTOPHbIE 3aHATHS J10JKEH:

- coaep)KaTb COBPEMEHHBIC [OCTIDKEHUS HAyKHM W TEXHUKH B OO0JIaCTH H3y4yaeMoi
JVICIIATUTAHEI,

- OBITh MAaKCHUMAallbHO NPUOMIKEH K pealbHOll NpodecCHOHAIbHOU JesTeNbHOCTH
BBIITYCKHHKA,;

- OmMparbCsi HA 3HAHUS H YMEHHS Yxke copMHpOBaHHBIE Yy CTYIEHTOB Ha
IPEIUIECTBYIOIUX 3aHATUSAX MO0 JAHHOW MM oOecnedMBarolleld TUCHUIUIMHE, MOJAJIEP’KUBATh
CBSI3b TEOPETUYECKOTO U MPAKTUYECKOTO 00YUEHNUS;

- CTUMYJIUPOBATh UHTEPEC K U3YUYEHHUIO TUCLUILINHBL,

- OIUPATHCS HA OPTAaHU30BAHHYIO CAMOCTOATEIbHYIO paObOTy CTYIEHTOB.

[lpy moaroroBke K JabOpPaTOpHBIM paboTaM OO0YYaOIUMCS HEOOXOAMMO HU3YYUTh
OCHOBHYIO JINTEPATYpy, O3HAKOMHUTHCS C JIOMOJIHHUTENbHOU nuTepaTypoil. [Ipum 3ToM yuecTb
peKOMEHJalUK TpenoAaBarens U TpeOoBaHUs yuyeOHOW mporpamMMmbl. B xone moaroTroBku K
7a00paTOpHBIM paboTaM HEOOXOAWMO OCBOUTH OCHOBHBIE MOHATHUS W METOJUKU pacyera
MOKa3aTresei, OTBETUTh HAa KOHTPOJIbHBIE BOIIPOCHI.

Crpykrypa u dhopma oTueTa 0 1a00paTOpHOHN paboTe

Otuer o mnabopaTopHOil palOoTe [ODKEH BKJIOYaTh B ceOs: TUTYJIbHBIM JIMCT,
(GOpMYIHPOBKY 3alaHUs, TEOPETUYECKHE IIOJIOKEHHSI, WCIIOIb3YeMble TIPU BBIIIOJHEHUU
n1abopaTopHOil paboThI, OMMCaHUE Mpollecca BHITOJHEHHS J1a00paTOpHOM paboThl, MOTYYEHHBIE
pE3yIBTATHI U BHIBOBI.

TpeboBanust k 0ohopMIEHUIO OTYETA O JJAOOpaTOpHOU paboTe

ITo xaxxmoit ynaboparopHON paboTe BBIMOJHSAETCA OTIENbHBIM OTYeT. TUTYIBHBIA JHCT
opopmisieTcs B COOTBETCTBUM C Ia0ioHOM (oOpa3nom) mpuBeneHHbIM Ha caifite ['YAII
(www.guap.ru) B paznene «CeKTop HOPMAaTHBHOW JOKyMEHTAIMU». TEeKCTOBBIC U rpadruecKue
Matepuaibl oGOpMIISIFOTCS B cOOTBeTCTBUU ¢ jaercTByrommumMu ['OCTamu u TpebGoBaHUSIMU,
npuBelcHHbIME Ha caiite ['YAIT (www.guap.ru) B pasgene «CekTop HOpPMaTHBHOM
JOKYMEHTALAN.

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

11.6. MeTtoauueckue ykazaHus UIsl OOYYAIOMIMXCS MO MPOXO0XKICHHIO CAMOCTOSITEITHHOM
paboThI
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B Xone BBINIOJIHEHUSI CaMOCTOSITEIbHON pabOThI, O0YUAIONIUIICS BBINOIHAET PaboOTy MO
3aJaHUI0 ¥ TP METOJMYECKOM PYKOBOJICTBE ITpEIoaBaTelisi, HO 0e3 ero HEeMOCPEACTBEHHOTO
YYaCTHA.

Jlns oOyuaromuxcsi o 3a049HOM (hopme OOydeHHs, caMOCTOSITEeNIbHAs pabdoTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO paboTy.

B mpornecce BBINONHEHHST CaMOCTOSTEIbHOM paboThl, y oOydaromierocsi GopMupyercs
nenecooOpasHoe MmIaHupoBaHUE pabouero BpeMEeHH, KOTOpOe MO3BOJISIET UM pa3BUBATh YMEHUS
Y HaBBIKM B YCBOGHHM M CHUCTEMATH3aIllMU NPUOOPETaEeMbIX 3HAHUH, 0OECIIeunBaeT BBICOKHUHN
YPOBEHb YCIEBAEMOCTH B TNepuOJ OOydYeHHs, IOMOTAaeT IOJYYUTh HABBIKH TOBBIIICHHS
poeCCHOHATBHOTO YPOBHSL.

MeTtoauyeckUMH ~ MaTepuallaMH,  HAmpaBJSIONIMMU  CaMOCTOSITENIbHYIO — paboTy
00yJaIOIIMX CSISIBISIOTCA:

—  y4e0OHO-METOINYECKUN MaTepHa 1o IUCIHUILINHE;

— METOJIMYECKHE yKa3aHHUS 110 BBHIIOJIHEHHIO KOHTPOJBHBIX PaboT (sl 00ydaromuxcs
1o 3a04HOU (hopme oOyueHus).

11.7. MeTtoauueckue yKazaHus [UIsi OOYYArOIIMXCS TIO MPOXOXKACHHUIO TEKYIIETro
KOHTPOJISI YCIIEBAEMOCTH.

Texymuii KOHTPONb YCIEBAEMOCTH MpEAYyCMAaTpPUBAET KOHTPOJIb KadecTBa 3HAHUUN
00y4aromuxcsi, OCyIIECTBIIEMOIO B TEUYEHUE CEMECTpA C IIEJIbI0 OLCHUBAHMS XO0/la OCBOEHUS
JTUCIUTLIAHBI.

Metozpl TEKyIIEro KOHTPOJIS BBIOUPAIOTCS MPETogaBaTeIeM CaMOCTOSTEIHLHO UCXOS U3

crnenuuKy JUCIUILTUHBL.

Bo3MmoxHBIE METOABI TEKYIIETO KOHTPOJIS 00yUYaIOIINXCS:

—YCTHBIM OIPOC Ha 3aHATHSIX;

—CHCTEMaTUYeCcKasi MPOBEPKA BBHIOTHEHUS WHIUBUTYAJIbHBIX 3aJaHUM;

—3alUTa OTYETOB 1O Ja00PaTOPHBIM paboTam;

—TIPOBEACHUE KOHTPOJIBHBIX PaboT;

—TeCTUPOBAHUE;

—KOHTPOJIb CAMOCTOSITEILHBIX PabOT (B MUCEMEHHOM MJIM YCTHOM (hopmax);

—KOHTPOJIb BBIIOJTHEHUS MHANBUIYAJIbHOTO 3a/IaHUsI HAa IPAKTUKY;

—KOHTPOJIb KypCOBOTO IIPOSKTUPOBAHMSI M BHITIOJTHEHUSI KYPCOBBIX padoT;

WHBIE BUIbl, OIIPEIETIEMBIE TIPETIOJaBATEIIEM.

B Teuenne cemectpa oOy4aromuiics ohopmisieT OTUETHBIE MAaTEPUAIBI B COOTBETCTBUH C

YCTaHOBJICHHBIMU TPEOOBAHUSMU M METOAAMM MPOBEICHHS TEKYILEro KOHTPOIS, U

MIPENo/IaBaTellb OIEHUBACT MPEACTABICHHBIC MATEPUATIBI.

[Ipy mnoaBeneHWHM UMTOTOB TEKYIIETO KOHTPOJIS YCHEBAEMOCTH B  BEAOMOCTH

0o0y4JaromMMCsl  BBICTABJISIOTCS ~ aTTECTAllMOHHBIE  OLIGHKH:  «aTTECTOBAaH», «HE

arrecToBaH». CrucreMa M BO3MOJXKHBIE KPUTEPUHU OIIEHKH YUWUTHIBACT 3HAHUS, YMEHUS,

HAaBBIKK ¥ (WIHM) OMBIT JEATEIHHOCTH, XapaKTePU3YIOMIME dTanbl (HOpMHPOBAHUS

KOMITETCHIIMM JAUCHUIUTHHBL. Pe3ynbTaThl TEKyIIero KOHTPOJS JOJDKHBI yUHUTHIBATHCS

MpU IPOMEKYTOYHOM aTTECTALUH.

11.8. Metoauueckue yka3aHHs JJis OOYYAIOUIUXCS MO MPOXOXKIACHUIO MPOMEKYTOUHOM
aTTeCcTalMu.

[MpomexxyTounass  arrecranss  OOydyarOIIUXCs ~ MPEAyCMAaTPUBACT  OLICHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3YyIbTaTOB 00ydeHMs MO auciuruinHe. OHa BKIIIOYAeT B
ceOs:

— o9K3aMeH — ¢opMa OICHKH 3HAHHM, MMOJYyYCHHBIX OOYYalolmMMCsS B TpOIEcce
I/I3y‘-IeHI/ISI Bceﬁ JUCHUIIIIMHBI UJIN €€ 4aCTH, HAaBBIKOB CaMOCTOHTeJ’IBHOﬁ paGOTLI, CHOCOGHOCTI/I
OPUMEHATh HMX JJIS PEIICHUS MPaKTHYEeCKHUX 3a1ady. DK3aMEH, KaK IMpaBHIIO, MPOBOJAUTCS B
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NEpUOJ SK3aMEHAIlMOHHOW CECCHMM W 3aBEpIUAETCsl aTTECTAllMOHHOM OLIEHKOM «OTJIMYHOY,
«XOpOILOY», «YAOBIECTBOPUTENBHO», «HEYAOBIECTBOPUTEIBHOY.

— 3aueT — 3T0 (hopMa OLEHKU 3HAHUH, MMOTYYSHHBIX OOYYAIOUIMMCS B XOJI€ U3yUCHHS
y4eOHOH IMCIUIUIMHBI B LIEJIOM MJIM IPOMEXYTOUYHasl (110 OKOHYAHUM CeMecTpa) OLIeHKA 3HAHUHN
0o0y4aromuMcs 10 OTJAEIbHBIM pa3fiesiaM JUCLUIUIMHBI C aTTECTAllMOHHOM OLICHKOW «3aYyTEHO»
WIH «HE 3a4TEHO».

PesynbraThl NpOMEXKYTOYHOM aTTECTAlMM 3aHOCATCSA JCKaHAaTaMU B JKypHal ydéra
IIPOMEKYTOUHON aTTecTaluy, y4eOHYI0 KapTOUKy M aBTOMAaTH3UPOBAHHYIO HMH(OPMAIMOHHYIO
cucremy I'VAIL

ATTecTallMOHHbIE OLEHKHM IO (haKyJIbTaTUBHBIM JUCLMIIIMHAM BHOCSTCS B 3a4€THYIO
KHUXKKY, BEZIOMOCTh, yueOnyto kaprouky, AVC I'VAII u, no coriacoBanuio ¢ 00ydarommmcs, B
NPUJIOKEHNE K JIOKYMEHTY O BbIcLIEM 00pa30BaHUU U O KBATU(PHUKALUH.

[Tocne mpoxoxaeHus: MPOMEKYTOUHON aTTeCTalli 00y4Jarouiics 00s3aH MPe10CTaBUTh
B JICKaHAT 3a4€THYIO KHI)KKY, IIOJIHOCTBIO 3aII0JHEHHYIO IIPETIOAABaTENIEM.

[Io  pe3ynpraTaM  yCHEMIHOIO  IPOXOXKJACHHS  NPOMEXKYTOYHOM  aTTECTALlUU
0o0y4arolMMUCST M BBINOJIHEHUS Y4eOHOro IUIaHAa Ha COOTBETCTBYIOIIEM Kypce, JIeKaHaTbhl
TOTOBST IIPOEKT IPHKa3a O MepeBojie 00yJaromMXCs ¢ Kypca Ha Kypc.
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Jluct BHeceHUs M3MEHEHUH B pabouyro mporpamMmy JUCIUILIAHEI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOJTHCHUH.

IToanuce BHECHIETO
W3MCHCHHUS

CopaeprxaHue U3MEHEHUH U JOTOTHEHUI

Jarta u Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit
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