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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 HampaBICHHOCTH
«ABHWAIIMOHHBIC TPUOOPHI M HW3MEPUTEIHHO-BBIYUCIUTEILHBIE KOMIUICKCH. JlucruruimHa
peanmmu3yetcs kadempoit «Nel 1».

JlucuuiuinHa HaresneHa Ha (P OpMHUPOBAHKE Y BBITYCKHHUKA CIEIYIONIMX KOMITETCHIINIA:

VYK-1 «CnocoGeH OCyIIECTBIATh MOUCK, KPUTHUCCKUNM aHaIUu3 W CHHTE3 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
0akaymaBpoOB 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 BHIMYCKHUKOB K PELICHUIO MPOodeccnoHanbHbIX
HAy4YHO-UCCIIEIOBATENbCKUX  3a/ay, CBA3aHHBIX C  IPOBEJIEHUEM  AKCIIEPUMEHTAIbHBIX
UCCIIeIOBaHUM, (OPMHPOBAHUE Y CTYJIEHTOB COBPEMEHHOIO HAyYHOIO MMPOBO33pPEHMS,
pa3BUTHE TBOPUYECKOIO E€CTECTBEHHOHAYYHOTO MBILIUIEHUS, O3HAKOMJIEHHE C METO/0JI0THel
MIPOEKTUPOBAHUS COBPEMEHHBIX U3MEPUTEILHBIX CPEICTB.

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

[IporpamMmMoil AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIOIINE 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. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUEHUS IO JUCIUILTAHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

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

- U3YYCHHE COBPEMEHHBIX METOJIOB
HH(OPMAIMOHHO-BBIUMCITUTECILHBIX CHCTEM;

- (GopMUPOBAaHHE TEOPETUYCCKUX M NPAKTHUECKUX HABBIKOB IOCTPOCHHS 3JIEMEHTOB
MHUKPOIIPOIIECCOPHBIX MH()OPMAIMOHHO-BBIYUCIUTEILHBIX CUCTEM;

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

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 PE3YJIBTATOB O0OYUEHUS MO AUCUUIUINHE, 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

tabnure 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,
aHaJIN3 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 11eTN U (pOopMyIHpOBaTh 33/1a4H,
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 TSI 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 MpecTaBiIcHus] 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 aIllapaToB
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, TOJNyYeHHbIE TPH W3YyYCHHH Marepuaja JaHHOW JUCHWIUIMHBI, HWMEIT 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 25 17 8
AyoumopHhuie 3anamus, BCETO vac. 85 51 34




B TOM YHCIIE:
nexmun (JI), (gac) 34 17 17
npakTuueckue/cemunapckue 3ansatus (113), 17 17
(dac)
nabopaTtopHbie padoTs (JIP), (uac) 34 17 17
KypcoBoi npoekt (pabota) (KII, KP), (4ac)
9K3aMeH, (Jac) 36 36

Camocmoamenvnas paboma, Bcero (4ac) 131 57 74

Buo npomesicymounoin ammecmayuu. 3a4er, OK3.

3auer,

mudd. 3ager, sk3amer (3auer, dudd. 3au, 3auer

K3 F*) OK3.

K

IIpumeuanue: kaHaUmaTCKUil SK3aMeH

4. CopepxaHue JUCIUTUTHHBI
4.1. PacnpenesneHue TPYJOEMKOCTH JUCIUIUIMHBI TIO Pa3/ieiaM ¥ BUaM 3aHATHH.
Paznensl, TeMBI JUCIUTIIMHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Paspnensl, TeMbI IUCHUATIIIMHBL Jlexuun | 113 (C3) | JIP KII CPC
(gac) (dac) (gac) (dac) (dac)
Cemectp 6
Paznmen 1. 3agaun nudpoBeIX 2

BBIYHCIIUTEIILHBIX YCTPOUCTB
PUOOPHBIX KOMIIEKCOB.

Paznen 2. IlpoektupoBanue uudpoBbx | 2 4 10 7
YCTPOHCTB KOMOMHAIIMOHHOTO THIIA.

Paznen 3. IlpoektupoBanue nudpoBbx | 2 4 7 11
YCTPOKCTB MOCIIEA0BATEIEHOCTHOTO

TUIA.

Paznen 4. Ilpunnunsl opranu3anum 3 14

MHUKPOTPOIIECCOPHBIX U3MEPUTEIBHO-
BerunCIUTENbHBIX cuctem (MBC).

Paznen 5. Ilporpammuoe oOecieuenune | 4 9 12

Mukponpoueccopubix UBC.

Paznen 6. IlpoekTupoBanue 010K0B 4 13

aMSITH MUKPOIIPOIIECCOPHBIX CUCTEM.

Hroro B cemectpe: 17 17 17 57
Cemectp 7

Pa3znen 7. Anroputmuueckoe 5 3 14

o0ecriedeHne MUKPOTIPOIIECCOPHBIX

NBC.

Paznen 8. Opranuzamnus naTEpPEcoB 6 14 27

Mukponporeccopusix UBC.

Pa3znen 9. Ilporpammupyemsie 6 33

JIOTHYECKUE HHTETPAITLHBIE CXEMBI.

Hroro B cemectpe: 17 17 74

Hroro: 34 17 34 0 131




[IpakTudeckass MOATOTOBKA 3aKIIOYaeTCs B  HEMOCPEICTBEHHOM  BBITIOJHEHUHU
o0ydJalolmMMHUCS  OMNpeNeJeHHbIX  TPYAOBBIX  (YHKIMH,  CBSI3aHHBIX ¢  Oya;yulei
npodeCCHOHATIBHOMN 1S TETbHOCTBIO.

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

Tabmuna 4 — CoaepkaHue paseioB U TeM JIEKIIMOHHBIX 3aHATUI

HOMep pasaciia HazBanwne u COJACPKAHUE Pa3CJI0B U TEM JICKIIMOHHBIX 3aHATHI

1 O030p COBPEMEHHBIX BBIYHUCIUTENBHBIX CPEICTB U HEOOXOAUMOCTh
UX TpUMEHeHHs B coBpeMeHHBIX OoproBbix HMBC. OcHOBHBIE
napameTpbl daemMeHToB nudposoi texuuku (DCJI, TTJI, TTJILL,
KMOII cepuii). Cucrema o0003HaueHHH  (QYHKIIMOHAIBLHOU
OPUHAAIEKHOCTH LU(ppoBbIX MukpocxeMm. Kopmyca. IlpaBuia
BBITTOJTHEHHS (byHKIMOHATBHBIX " NPUHIUITHATBHBIX
JJIEKTPUUYECKUX CXEM, HCHOJIb3YIOUIMX 3JIEMEHThl LU(ppPOBOH
TEXHUKUA. YCIOBHBIE rpaduyeckue OO0O03HAYCHUSI DJIEMEHTOB
1U(PPOBON TEXHUKH.

2 JIN3bIOHKTUBHASI U KOHBbIOKTUBHAsL HOpMaslbHbIE (popmbl. Tabnuiibr
VCTUHHOCTH. VYnpoienue OyJIeBBIX BBIPAKCHUM.
KoHcTpynpoBanue cxeM Ha OCHOBE OYyJIEBBIX BBIPAKCHHUH.

3 ba3oBble nocienoBaTeNbHOCTHBIE cXeMbl. 1IoHATHE ycTOMUMBOCTH.

Tabmuna mnepexonoB. HckimroueHne W3OBITOYHBIX —YCTOHYMBBHIX
COCTOSSHMHA. MeToapl NPOEKTUPOBAHUE TIOCIIEI0BATEILHOCTHBIX
cXeM. ACHHXPOHHBIE TIOCIIEJOBATEIIEHOCTHBIE CXEMBI.

4 [Tpunuune! opranusanuu  Mukpornpoueccopubix MBC. 3agaun,
pemaemsie IBC B cocraBe mpubopHoro kommiekca. O0630p
COBPEMEHHBIX OOpTOBBIX MHUKporporeccopHslix MBC, pemraemsie
uMU 3a1aud Ha Oopty JIA, W mNepcHeKTHBBl MX JaJIbHEHIIETo
pa3BUTHA. APXUTEKTypa LEHTPAIU30BAaHHBIX U PACIpPENEICHHBIX
mukponpoueccopubix ~ UBC  JIA.  OpnHomporeccopHble U
MHOTONPOLIECCOPHBIE  CTPYKTYphl. MarucrpajibHblii  NPUHIUI
opra"uzanuu Mukpomnpoueccopusix MBC.

5 OcCHOBHBIE TIPOrPaMMHO-JOCTYIIHBIE Y3JIBI MHKpPOIIpOLiEccopa U
MukpoOBM. Peructpel u perucrposbie ¢daiinsl. Opranusanus
creka. PazpaboTka mporpamm Ha si3blke accemOunepa. JlocTouHcTBa
M HeIOCTaTKH sA3blka accemOnep. Cucrembl pa3palboTKw,
IPOrpaMMHUPOBAHUS M OTJIAJKH MHKPOIPOLIECCOPHBIX CHUCTEM.
OTnaguuky,  SMyAsSTOphl,  mporpammaropbsl.  OcobGeHHOCTH
pa3paboOTKW W  OTIAJAKM OTKA30yCTOHYMBOTO MPOTrPAMMHOIO
obOecrieueHus. OCHOBHBIE aJITOPUTMBI TMPOBEPKH PETUCTPOB U
0JIOKOB aMSITH.

6 [IpoekTupoBanue OJOKOB MaMSITH MHKPOIPOIIECCOPHBIX CHCTEM.
Knaccugukaiuss ¥ OCHOBHBIE TEXHHUYECKHE XapaKTEPUCTUKU
3aloOMUHAIONIMX ycTporcTB. O030p COBpEMEHHBIX 3alIOMHHAIOIINX
ycrporictB. O3Y  cratumueckoro (SRAM - static RAM) wu
JTMHAMAYECKOTO (DRAM - dynamic RAM) Turmos.
Cernerodnektpuueckas mamsath (FRAM — ferroelectric RAM).
Tunossle cxembl nemmdpauuu agpeca. OCHOBHBIE CXEMBbI
HapallMBaHUs Pa3psIHOCTU M 00bEMA AMSITH.

7 AnroputMmuyeckoe oOecnedeHne Mukpomnpoueccopusix  WBC.
MacmrabupoBaHue CUTHAJIOB. AMNMPOKCUMAIMS ~ CTaTHMYECKHX
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XapaKTEPUCTUK JTATYMKOB. Onpenenenue rapamMeTpoB
AMMpOKCUMHUPYIOIIUX TOJMHOMOB C HCIIOJb30BAHHEM METOAA
HAaUMEHBIINX KBaJApaTOB. ANMpokcuManus crutaiinamu. TabnuyHas
peanm3anus (b yHKITHIA. JnHamuueckas KOPPEKTUPOBKA
XapaKTepUCTUK JaTYUKOB. JlUCKpeTusanusi U BOCCTaHOBIJICHHE
AQHAIOTOBBIX CcUTHANOB. CriaXWBaHWE AWCKPETHBIX (YHKIUH.
Anroput™mbl  1IUGPOBON  SKCTPANONSLMA U HUHTEPIIOJSIHH.
OcHoBHBIE THUNBI (GUIBTPOB M MX PeaTU3allUs C MCIOIH30BAHUEM
MHUKPOIPOLIECCOPHOMN TEXHUKH.

8 O0630p COBPEMEHHBIX O0OpTOBBIX uHTEepdEiicoB
mukpornponeccopabix UBC. 3amaun u knaccudukanus. Pexxumbl
BBO/a-BhIBOIa.  [Iporpammusbiii  BBOA-BBIBOI.  MHTepdeiich
IPOrpaMMHOr0 oOMeHa. AzipecyeMblii 1 KOMMYTUPYEMBIH MOPTHI,
croco0  pacmpeneneHusi aapecHOro  MPOCTPAHCTBA,  CIOCOO
JauHeHHoro BbIOOpa. BBOA-BBIBOJ B pekume npepblBaHMM. Buiel
npepeiBanuil.  [logmporpammbsl — 00ciyKMBaHUS — NpEpbIBAaHUM.
Wnentudukanus npepbiBalollero ycTpoiictBa. BekTopHble u
BJIO’KEHHBbIE TpepbiBaHudA. [loHATHE U JOCTOMHCTBA MPSMOTO
Jocrtyna K namsatd. KoHTposuiepel mpsMOro nocryna K IHaMsTH.
CranmapTHble  UHTEPQEHCHl  MUKPOIIPOIECCOPHBIX  CHCTEM.
OcHoBHbIE napaMeTpsl " OpraHusanus oOMeHa.
[TocnenoBarenpHbI HHTEpPEiic B coorBeTcTBUU ¢ [[OCT 18977-79
u PTM1495-75 c¢ wusmenenuem 3 (ARINC 429). Hnurepdeiic
Avionics Full-Duplex Switched Ethernet (AFDX, ARINC 664).
TunoBble CXEMOTEXHUYECKHE PpEUICHMs [UId  IOJIKIIOUYEHUS
OOpTOBBIX JAaTYMKOB M HMCTOYHHKOB HH(POpPMAIUU K OOpPTOBOI
NBC.

9 [Tporpammupyemsblie sorudyeckue uHTerpaibHbie cxembl (IIJIMC).
Knaccugpukamus ~ IIJIMC.  O630p  coBpemennbix  [TJIMC,
M3rOTABIMBAEMBIX CHELUAIBHO Ui MPUMEHEHHs Ha OopTy
JIETaTeIbHOTO M KOCMUYECKOI'0 anmnapaToB, U UX (PyHKIMOHAIbHbIE
BosmokHoctu. [IJIMC FPGA (Field Programmable Gate
Array).O630p coBpemennbix [IJIUC FPGA, BbimyckaeMbIx
IIPOMBIIIIIEHHOCTBI0. APXUTEKTypa U OCHOBHBIE (DYHKIIMOHAJIbHBIE
onoku. IlporpammupoBanue. IlepcriektuBbl pazButusg. [IJIMC
CPLD (Complex Programmable Logic Device). O0630p
coBpemeHHbIX [IJIMC CPLD, BblITyckaeMbIX HPOMBIIIIIEHHOCTBIO.
Apxutektypa U OCHOBHBIE (yHKIIMOHANIbHBIE 0JI0KH.
ITporpammupoBanue. IlepcnexktuBbl pasButusa. Cucrema Ha
kpuctamie SoC (System on Chip). O630p coBpemennbix ITJIMC
SoC, BbImycKaeMbIX MPOMBIIUIEHHOCTBIO. APXUTEKTYpa U
OCHOBHBIE  (GyHKIHOHAIbHBIE  ONoku.  [IporpammupoBanue.
[TepcnextuBsl  pazButus.  Ilporpammupyembie B FPGA
MHUKpOITIporiecCopHbie  siapa  (softcore).O030p  COBpeMEHHBIX
MHUKPOIIPOLIECCOPHBIX SJIEP, BBIITYCKAEMBIX IMPOMBIIUIEHHOCTHIO.
ApXHUTEeKTypa U OCHOBHble  (YHKIMOHAJIbHBIE  OJIOKH.
ITporpamMmmupoBanue. llepcriekTuBbI pa3BUTHSL.

4.3. Tlpaktuyeckue (ceMUHAPCKUE) 3aHATUSL
Tembl mpakTHUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEACHBI B TAOIHIIE 5.




Tabmuna 5 — [IpakTudeckue 3aHATHS U UX TPYJOEMKOCTh

N3 Hux Ne
Dopmbl N
Ne TeMmbl mpakTHUYECKHX TpynoeMKocTb, | MpakTUYECKOH | pa3zena
0/ | 3aHATHHA HPAKTITIECX (gac) HNOJATOTOBKH, | JUCLIMII
3aHATHH
(dac) JIUHBI
Cemectp 6
1 VYnpoienue 0yJeBbIxX [TpakTuueckoe | 4 2 2
BBIPAKCHUI 3aHATHE
2 Hckmrouenune [TpakTuueckoe | 4 2 3
N30BITOYHBIX 3aHATHE
YCTOMYUBBIX COCTOSTHUI
MOCJIeI0BATEIbHOCTHBIX
CXeM
3 Apudmernaeckue [Ipaktuyeckoe | 4 2 5
OIlepalLluy C YUCIaMHU B 3aHATHE
dbopmare ¢
(buKCUpOBaHHOM 3amTOM
4 Brraucnenne ¢yHKImii [TpakTuueckoe | 5 2 5)
111 3HaueHuill B popmate | 3aHATHE
¢ (pMKCHPOBAHHON
3anTON
Bceero 17
4.4, JlabopaTopHbIC 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U X TPYJOEMKOCTb IPUBEICHBI B TaOIHIIE 6.
Tabnuua 6 — JIabopaTopHble 3aHATHS U UX TPYJOEMKOCTb
N3 Hux Ne
Ne HanmenoBanue 1ab0paTopHBIX padboT TpynoemKocTs, | MpaKTHYECKOH | pasiena
/o (dac) MMOJTOTOBKH, JUCITAIT
(gac) JIMHBI
Cemectp 6
1 PazpaboTtka cxeMm Ha OCHOBE OyJIeBBIX 2 1 2
BBIPA)KCHU I
2 Pa3paboTka cxeM Ha MyJIbTUILIEKCOpaxX 4 2 2
3 Hudpossie METOIBI H3MEpPEHUS 4 2 2
BPEMEHHBIX MHTEPBAJIOB
4 Pa3paboTtka undpoBsIxX ycTpoHCTB 4 2 3
M10CJIeI0BATEIbHOCTHOTO TUIIA
5 dopmMupoBaHNEe BPEMEHHBIX 3a/IePIKEK 3 2 3
Cemectp 7
1 Pazpabotka uuppoBeIX GUIBTPOB HU3KUX | 3 1 7
Y BBICOKHX YacCTOT
2 Amnanoro-uu¢poBoii mpeodpazoBareib 4 2 8
MIOCJIEZIOBATEIBHOTO MPUOIMKEHUS
3 [{udpoBoii HIeKTpUYECKUI TEPMOMETP 4 2 8
4 Wutepodeiic 12C 4 2 8
5 JIMCKpeTHBIE YCTPOUCTBA OTOOpaKEHUS 2 1 8
nHpopmaruu
Bcero 34




4.5. KypcoBoe nMpoeKTUpOBaHUE/ BHITOTHEHUE KYPCOBON PabOThI
VY4eOHBIM NJIAHOM HE IPESYyCMOTPEHO

4.6. CamocrodrenbHas paboTa 00yJarouIxcs
Buel camocTosiTennbHOM paboThI U €€ TPYI0SMKOCTh ITPUBEICHBI B TAOIHUIIE 7.

Tabmuua 7 — Bugsl caMocTosTeNbHON PabOTHI M €€ TPYIOEMKOCTb

Bun camocrosiTensHO#M paboTh BICIZEO’ Cewmectp 6, uac Cemectp 7, yac
1 2 3 4
H3ydeHne TeopeTHuecKoro MmaTepuania 33 50
nucuuruael (TO)
KypcoBoe npoextuposanue (KII, KP)
Pacuerno-rpadpuueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
[ToaroroBka K TEKyIeMy KOHTPOJIIO 8 8
ycneBaemoctu (TKVY)
Jomamnee 3amganue (/13)
KonTponbubie paboTel 3a04HNKOB (KP3)
IToaroroBka K MpoOMeXyTOYHOMU 16 16
atrecrauuu (I1A)
Bceero: | 131 57 74

5. [lepedyenn yueOHO-METOIUYECKOTO 00ECTICUCHUS

JIJISL CAMOCTOSITEILHOM pa60TBI o6yqafom1/1x051 IO JUCIHHUITIIIMHE (MOI[y.]HO)

Y4eOHO-MeTOAMYECKHE MaTepHUalbl Il CaMOCTOSITENIbHOM padoThl 00yJaromMXcsl yKa3aHbl B

. 7-11.

6. IlepeueHb MeYaTHBIX U ATEKTPOHHBIX YUEOHBIX U3AAHUMN
[lepedyeHb neUaTHBIX U DJIEKTPOHHBIX YYeOHBIX M3/IaHUH MPUBEIEH B TaOIUIE 8.
Tabnuua 8— [lepeyeHp Me4YaTHBIX U AJIEKTPOHHBIX YUEOHBIX M3AaHUMN

KomiuecTso 3k3eMInIsipoB B

Hlucpp/ bubnuorpapuyeckas ccpuika oubmiorexe
URL agpec
(KpoMe JIEKTPOHHBIX IK3EMILISIPOB)

004 (075) Vepromos E.I1. LludppoBas cxeMOTeXHUKA: y4. | 24
v 27 noco6ue. CII0.: BXB-IlerepOypr, 2004. -782

C.
004 Manaxanoe P.H. Monynb aHanoro- 87
M74 nrdpoBoro mpeoOpazoBaHUs

MHKpOKOHTposuiepoB Microchip cepun

PIC18F. CII6.: TOY BIIO "CIIoI' YAIT",

2014. - 37 c.
621.317 Manaxanos P.H., Kpvicun /1.FO. IludpoBoit 86
I175 anekTpuyeckuit repmometp. CII6.: TOY

BITO "CIIGI'YAIT", 2009. - 35 c.
004.4 Manaxanoe P.H., Kpvicun JI.FO. Untepdeiic | 85
n73 I°C. CI16.: TOY BIIO "CIIGI'Y AIT", 2009. -

35e¢.
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7. IlepeueHb 3IEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHOHU ceTn « HTepHeT»
Ilepeuens AIIEKTPOHHBIX 00pa3oBaTeIbHbIX pecypcoB MH(pOpPMaIMOHHO-
TEJIEKOMMYHUKAaMOHHON ceTtu «/HTepHeT», HEOOXOAUMBIX JJII OCBOCHHUS JUCLUILIMHBI
npuBe/ieH B Tabsmie 9.

Tabmuma 9 — IlepedeHb DJIIEKTPOHHBIX OO0pPa30BaTENBHBIX PECYPCOB HH(POPMAIIMOHHO-
TEJICKOMMYHHUKAIMOHHOMN ceTH «HTepHeT»
URL aapec HaumenoBanue

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

8. Ilepeuenr HHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEUCHHS, MCHOIB3YEeMOTO MpPU OCYIIECTBICHUN
00pa3oBaTENLHOTO MpOoIecca M0 JUCIUIIIHHE.
[Tepeuenp nUCMONIB3yeMOro IPOrpaMMHOTO oOecTieueHHs mpeacTasieH B Tabuuie 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHIS

Ne i/t HanmenoBanue

He npenycmorpeno

8.2. [lepeuenn MH(POPMAIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMBbIX pu
OCYIIECTBICHHH 00pa30BaTEILHOTO MpoIiecca Mo AUCHHUILTHHE

[lepeyeHp WCHONB3yeMbIX WH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTAaBICH B
Tabymue 11.

Tabnuna 11— [lepeuens MHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

No /1t HaunmenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXxHUYeCKast 6a3a
CocraB MaTepualbHO-TEXHUYECKOM 0a3bl, HEOOXOAUMOW [T  OCYIIECTBIICHHS
00pa30BaTeNbHOTO Mpoliecca Mo TUCIUIUIMHE, TPECTaBieH B Tabnuiel 2.

Tabmuna 12 — CoctaB MaTepralbHO-TEXHIUYECKON 0a3bl

Ne HanmeHnoBaHue cocTaBHON 4acTH Howmep aynuropun
n/m MaTepUaIbHO-TEXHUUECKOH 0a3bl (Tipu HEOOXOMMOCTH)

1 | JlekimoHHas ayIuTOpUs

2 | MynbrumenuitHas TISKIIMOHHAS ayTUTOPHS

3 | Cnenmanu3upoBaHHas 1ab0opaTopust

10. OrmeHo4HBIE CpeICTBA TSI MPOBEICHUS TPOMEKYTOUHOM aTTECTAIINH
10.1. CocTaB OIIEHOYHBIX CPEACTBAJISI TPOBEIACHHS MPOMEKYTOYHONW AaTTeCTalluu
00yJaromuXxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB JJIsl IPOBEACHUS IPOMEKYTOUHON aTTeCTalluu

By npomexyTo4HOM aTTecTanuu [lepedyeHp OLICHOYHBIX CPEACTB

DK3amMeH Cnucok BOMPOCOB K AK3aMEHY;
DK3aMeHaIMOHHbIE OUJIETHI;
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3amaun;
TecThl.

3auer Cnucok BOMpOCOB;
TecTtsr;
3amaun.

10.2. B kauecTBe KpUTEpPHUEB OIICHKH YPOBHSI C(HOPMHPOBAHHOCTH (OCBOCHHS)
KOMIIETCHIIMA O0y4YaloNIMMUCS MPUMEHSETCS S5-0a/TbHas MIKaia OIEHKA cPOpMHUpPOBAHHOCTU
KOMIIETEHIINM, KOTopas npuBeAeHa B Tabauie 14. B Teyenune cemectpa MOXKET MCIOIB30BATHCS
100-0annpHast ~ mKama ~ MOAYJBHO-PEUTHHTOBOM  CHUCTEMbl ~ YHUBEPCUTETa,  IpaBUIIa
UCIIOJIb30BAaHUsI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOUIMM JIOKAIbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Ta6mmma 14 —Kpurepuu orieHkH ypoBHsI chOPMUPOBAHHOCTH KOMITCTCHITUIA

OreHKa KOMIIETEHINHT
5-0ayutpHad mIKaa

XapakTepucTrka chOpMUPOBAHHBIX KOMITETEHIIMI

— oOyyvaronuiics TJIyOOKO W BCECTOPOHHE YCBOWMJ IPOrPaMMHBIN
MaTepHal;

— YBEpPEHHO, JIOTHYHO, ITOCIICI0BATEIIHFHO U TPAMOTHO €T0 M3JIaracr;

— ONMHpasiCh Ha 3HAHWS OCHOBHOW W JOMOJHHUTEIHHOU IJIUTEPATYPHI,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIC TOJOXKCHHS C TIPAKTUYCCKOM
JICSITCIIBHOCTHIO HAIPaBJICHUS;

— yMeJ0 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMEBIC UM HJICH;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— CcBOOOJIHO BJIaJICCT CHCTEMOM CIIeNMaIM3UPOBAHHBIX TOHITHH.

«OTJIIMYHO»
<(Ga4YTCHO»

— 00y4Jaromuiicst TBEPI0 YCBOMII IIPOTPAMMHBIN MaTepuall, TPaMOTHO U
[0 CYIIECTBY W3JIaraeT €ro, ONupasch Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI;

— HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEI;

— YBSI3bIBAa€T YCBOCHHBIE 3HAaHUS C MPAKTHUECKON AeSITeThbHOCTHIO
HaTPABIICHUS;

— apryMEHTUPYET HAYIHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHS;

— BJIaJICET CUCTEMOM ClelnaIn3uPOBAHHBIX TOHSITHH.

(XOPOLIO»
(Ga4YTCHO»

— o0yyarouuiicss yCBOMJI TOJBKO OCHOBHOW IpPOrpaMMHBIN MaTtepual,
[0 CYIIECTBY M3JIaraeT €ro, ONMpasCh HAa 3HAHUSA TOJBKO OCHOBHOM
JIUTEPaTypHl,

— JIONyCKaeT HeCYIECTBEHHbIE OIINOKU U HETOYHOCTH;

— UCIIBITBIBAECT 3aTPYAHEHUS B IPAKTUYECKOM IPUMEHEHUW 3HAHHUU
HallpaBJICHUS;

— cnabo apryMeHTUpYeT Hay4dHbIE MOJIOKEHHUS;

— 3aTpyaHsieTcs B (OpMYIMPOBAHUN BBIBOJOB M 0000IICHHUI;

— YaCTUYHO BJIAJECET CUCTEMON CIIENMAIN3UPOBAHHBIX OHSITHIA.

«YAOBJICTBOPUTCIIEHO»
(Ga4YTCHO»

— O0ydJaromuiicss HE YCBOWJI 3HAYUTEIBHOH 4YacTH MPOrPaMMHOTO
MarepHaa;

— JIOMYCKAeT  CYLIECTBEHHbIE  OIIMOKM W  HETOYHOCTH NP
paccMOTpeHHH IPoOJIeM B KOHKPETHOM HalpaBIICHUH,

— WCTIBITBIBAET TPYTHOCTH B MMPAKTHYECKOM IPUMEHEHUN 3HAHU;

— HE MOXET apryMEHTHPOBATh HAYUHbIE MTOJIOKECHHUS;

— He (JOpMYIHPYET BBIBOJAOB U 0000IICHHH.

HCYIOBJICTBOPUTCIILHO»
«HEC 3a4YTCHO»

10.3. TunoBble KOHTPOJILHBIE 3a/1aHUS WM UHBIE MaTePHAIIBI.
Bomnpocsr (3agaun) asns sK3aMeHa mpecTaBieHbl B Tabmuie 15.

Tabmuia 15 — Borpocs! (3amaun) 115 2K3aMeHa

‘ Ne ‘ [Tepeuens BonpocoB (3a1a4) 11sl SK3aMeHa ‘ Kon
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Cucrema npepsiBanuii Mukpomporeccopa Intel 8085 A. Cxema BKItOUeH}

/o WHIUKAaTOpa
Muxkponpoueccopusle  komriektsl  BUC/CBUC.  Crpykrypa u | YK-1.V.1
(HYHKIIMOHUPOBAHNE MUKPOIIPOLIECCOPHOM cucTeMbl. MukpokoHTposuiepsl. | YK-1.V.3
VYnpasiieHue MOIyJIIMU NAaMSATH U BHEIIHUMU yCTporcTBaMu. CUTHAIIBI YK-2.V.1
yrnpasieHus. PexxuMbl oOMeHa JaHHBIMH. VK-2.B.2
Mukpornporeccop Intel 8085A. Crpykrypa mukpompoueccopa. biox | YK-2.B.3
peructpoB. Ctek. DyHKIIMK BHIBOJAOB U CUTHAJIOB. [1K-2.3.1
CHHXPOHHM3ALMS U [OCIIEN0BATENLHOCTD AeicTBII Mukpornpoieccopa Intel | [TK-2.3.2
8085 A. KoMaH/iHbIE ¥ MAIlIMHHBIE [IUKJIBI. [TIK-2.V.1

[IK-2.B.1

IIPOrpaMMHUpPYEMOr0  KOHTpOJLIepa TpepbiBanuii B  Mukponpoueccopu( [IK-5.Y.1
cucreme. KackaqHoe BKIIIOUYEHHE KOHTPOJUIEPOB IIPEPHIBAHUIA. ITIK-5.B.1
CxeMbl TOJKITIOUEHHS] MOAYJICH MaMITH M BHEUIHHX YCTPOMCTB K IIMHAM
MHUKpPOIIPOLIECCOPHON cUCTEMBbI. AOCOIIOTHAS U HEaOCOIIOTHAS a/ipecaliui
TaMSITH.
Peanunzanus 6e3ycOBHOIO M yCJIOBHOTO NPOIPaMMHBIX BBOJA U BBIBOJA
JAHHBIX B MUKPOIIPOLIECCOPHOM CUCTEME.
[IporpamMmmupyemsblii koHTposiep npepbiBanuil Intel§259A. Crpykrypa u
[IpOrpaMMUpOBaHUE  KOHTpoiuiepa.  DYHKIMOHAIbHOE  Ha3HAuYEHHE
BBIBOJIOB U CUTHAJIOB KOHTPOJLIEpa.
KonTtpomnep npsimoro nocryma k mamsitu Intel 8237A. dynkiuonansHoe
Ha3HAuYE€HUE BHIBOJOB U CHUTHAJIOB KoHTposuiepa. CTpykTypa U
(GyHKIMOHATBPHOE Ha3HAYCHHWE. YBEJIMYECHUE YHCIIAa KaHAIOB MPSIMOTO
J0CTyNa K MaMSsTH.
Bximtouenne — KOHTpojulepa  OpSAMOTO  JOCTylma K  HaMsiIThd B
MHUKPOIIPOLIECCOPHYIO CUCTEMY JJIs1 OOMEHa JaHHBIMU C MOJYJIIMU TIaMSATH
Y BHEITHUMH YCTPOHCTBAMHU.
Cospemennsie BUC/CBUC ¢ mnepenporpaMMHUpyeMbIMH CTPYKTypaMu
(FPGA, CPLD, SoC). Knaccuduxamus. IlpenmyiiectBa U HEIOCTaTKU.
IlepcneKTUBBI Pa3BUTHS.
OCHOBHBIC TEXHUYECKUE XapaKTePUCTHKH MHKpocxeM cemerictBa Cyclone
II pupmer Altera.
broku maccuBoB normueckux ycrpoictB (LAB — logic array blocks)
mukpocxem cemeiictBa Cyclone II ¢upmbr Altera. Coemunenue LAB.
CurHazsl ynpaBJieHHUs.
Jlornueckue ameMeHTsl MUKpocxeM cemeiictBa Cyclone II ¢pupmer Altera.
CurHaisl ynpaBJeHHUs.
HoMuHanbHBI peXUM pabOThI JIOTMYECKOTO DJIEMEHTAa MHKPOCXEMBI
cemeiicta Cyclone II ¢pupmsr Altera.
JIMHaMUYecKui PEeXUM pabOTHl JIOTHYECKOTO JJIEMEHTa MHUKPOCXEMBI
cemeiicta Cyclone II ¢pupmsr Altera.
Cnoxuble mnporpammupyemble Jorudeckue cxempl CPLD (Complex
Programmable Logic Device).
[Tporpammupyemas noruka “Cucrema Ha kpucramie” (SoC - System on
Chip). CoBpeMeHHOE COCTOSIHUE U NEPCHEKTHBBI PA3BUTHSI.
[Tporpammupyembie MEKpoIporieccops (Software cores).
Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npeacrapieHs! B Tabnuue 16.
Ta6mmma 16 — Boripocs! (3amaun) nist 3aueta / audd. 3adera
‘ Ne i/t ‘ ITepeuens BompocoB (3a1a4) ans 3adera / qudd. 3agera ‘ Kon
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WHIUKAaTOpa

[Tepeuens BompocoB (3a1a4) ams 3a4dera / AuddhepeHIMPOBAHHOTO
3ayera

Muxkpokontpomiep  Microchip  PIC18F4520. Apxutektypa #
(bYyHKIIMOHATIbHBIE BO3MOXKHOCTH MHKPOKOHTpOJIIEpa.
WHTerpupoBaHHbIe 3JEKTPOHHBIE MOy IH. CHCTEMa KOMaH/I.

Opranuzanus namsatu MukpokontpoJsuiepa PIC18F4520.
Opranuzanus creka. Peructpsl ciennaibHOr0 Ha3HAYCHHUS.
Peructpossie ¢aiinsl. Komanibl MUKpOKOHTpoOILIEpa 1)1 paboThI C
MaMSThIO U CO CTEKOM.

Komanubiii nukin mukpokonTposuiepa PIC18F4520.
ApudpMeTnIecKo-I0THIeCKOe YCTPOHCTBO. MaTpUYHBIN YMHOXKHUTENb.
ApudmeTrnueckre KOMaHAbl MUKPOKOHTPOJLIEpA.

Cucrema npepsiBanuii Mukpokontposuiepa PIC18F4520.

[TopTs! M poBOro BBOAA-BEIBOAA. KOMaH/IbI MUKPOKOHTpOJLIEPA IS
paloThI ¢ IMHUAMU LH(POBOro BBOAA-BBIBOJIA.

WHTerpupoBaHHBId JEKTPOHHBIM Monynah Taiimepa 0. OOpaboTka
MPEPHIBAHUM.

HHTerpupoBaHHbIll AJIEKTPOHHBIA MOJAYJIb TIE€HEpaTOpa CUTHAJIA C
LIIMPOTHO-UMITYJIbCHONW MOIYJISLIUEH.

NHTerpupoBaHHbIN AIEKTPOHHBIA MOAYJb IIOCIEA0BATEIIBHON
cuHxponHoi csizu MSSP. Peanuzanus unrepdeiica
nocnenoBarenbHoM cBs3u SPI (Serial Peripheral Interface).
O6paboTKa MpepbrIBAHMIA.

NHTerpupoBaHHbIN AIEKTPOHHBIA MOAYIb IIOCIEA0BATEIIBHON
cuHxpoHHo# cBsizu MSSP. Peanuzanus unrepdeiica
I10CIIe10BATENbHOM cBsi3u 1°C (Inter-Integrated Circuit). OopaboTka
IIPEPBIBAHUI.

NHTerpupoBaHHbIN AIEKTPOHHBIA MOAYIb IIOCIEA0BATEIIBHON
CHUHXPOHHOH acuHxpoHHo nepenaun naHHbIX EUSART. O6pabotka
npepbiBaHuil. Peanu3zanus nntepdeiicoB nocienoBaTenbHOM CBSI3U
RS232, RS485 n RS422.

DNEeKTPUUECKH CTUPAEMOE NMPOTrPAMMUPYEMOE MOCTOSITHHOE
3anomuHatoniee ycrpoictso EEPROM mukpokoHTposuiepa
PIC18F4520. Opranusanus onepanuii 3arucu U YTeHUs JaHHbIX.
O06paboTka mpepbIBaHUIA.

WHTerpupoBaHHbIil  3NIEKTPOHHBI  MOJIYJIb  aHAJOrO-LU(POBOTO
npeobpaszoarens. O0OpaboTka mpepbIBaHUIA.

VK-1.V.1
YK-1.V.3
VK-2.V.1
YK-2.B.2
YK-2.B.3
ITK-2.3.1

[1K-2.3.2
[TIK-2.V.1
[IK-2.B.1
[TIK-5.V.1
[IK-5.B.1

[lepeuenr TeM [l KypCOBOTO TMPOESKTHUPOBAHUS/BBIIONHEHUS KYpPCOBOW pabOTHI
MpeICTaBICHBI B Tabmwmie 17.
Tabnuna 17 — Ilepedern TeM uist KypCOBOTO POEKTUPOBAHMSI/BBITIOHEHUSI KYPCOBOM paObOTHI

Ne /i [TpumepHBIii TepeueHb TeM ISl KypCOBOTO MTPOEKTUPOBAHUS/BBITIOIHEHUS
j KypCOBOM pabOThI
Y4eOHBIM MJIaHOM HE IPEIYCMOTPEHO
BOHpOCBI AJi1 IMPOBEACHHUA HpOMe)KYTO'-IHOI\/’I arrécralin B BHAC TCECTUPOBAHUA

npeJcTaBIeHbI B Ta0nuie 18.

Tabmuua 18 — [IpumepHbIii TepeueHb BOIIPOCOB ISt TECTOB
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Ne . Kon
IIpuMepHBIii IEpeYeHb BOIIPOCOB ISl TECTOB

n/n MHAMKATOpa
ITo kaKoi TEXHOJIOTHH BBITIOJHEHBI MUKPOCXEMBI, 00J1a1ar0IIHe VK-1.V.1
MaKCUMAaJIbHBIM ObICTpOACHCTBHEM? YK-1.V.3
Hamumure, kakoe 0003HaYeHNE HMEIOT MUKPOCXEMBI, BBITTOJIHSIOLTNE VK-2.¥.1
(YHKIIUU TBOUYHBIX CYETUYMKOB VK-2.B.2
J{ns1 yero npenHazHavyeH MYJIbTUILIEKCOP? VK-2.B.3
JUyist 9ero npegHasHaueH 1eMyIbTHILIEKCOP? IK-2.3.1
3a cy€T Yero JOCTUTaeTCsl YHUBEPCATbHOCTh MUKPOIIPOLIECCOPHBIX [IK-2.3.2
cucrem? [IK-2.V.1
[Iepeuncinre 3amauu, perraeMble MUKPOIIPOLIECCOPHOM CUCTEMOM B I1K-2.B.1
cocTaBe NpUOOPHOT0 KOMILIEKCa HK-5.V.1
[lepeuncnure OCHOBHBIE IPOrPAMMHO-AO0CTYIIHBIE Y3JIbI IIK-5.B.1
MHUKpOTMpOIeccopa

IlepeunciinTe OCHOBHBIE CTPYKTYPBI OpraHU3aluu CTEKa

Hepe‘II/ICHI/ITC JOCTOMHCTBA A3bIKa acceM6nep

[lepeuncanure HETOCTATKY SI3bIKA acceMOuIep

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

HpI/IBeIlI/ITe OCHOBHBIC OTJIMYUA OTJIaAYUKaA OT OMYJIATOPA

[Ipusenure nocronncrsa O3Y craTuueckoro Tuna

[TpuBenute Henoctatku O3Y cTaTHYECKOro THIA

IIpusenure nocronncrsa O3Y nuHAMUYECKOro TUIA

[TpuBenure Henoctatku O3Y MUHAMHYECKOTO THITA

[IpuBeauTe TOCTOMHCTBA CETHETORIEKTPUYECKON aMATH

HpI/IBe,I[I/ITe HEOOCTAaTKH CGFHCTOBHCKTqueCKOﬁ ImaMsTH

Z[J'ISI 4Cero MPUMCHSCTCA MaCH_ITa6I/Ip0BaHI/Ie CHUTHAJI0B?

Ilepeuncaure nocronncra RISC no cpaBuenuro ¢ CISC

[lepeueHb TeM KOHTPOJBHBIX PabOT MO NUCHUIUIMHE OOYYaIOIUXCS 3a09HOU (hOPMBI
o0OydeHus1, IpeICTaBIeHbI B Ta0mie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

No /it [TepeyeHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Metoauueckue  Marepuaibl,  ONpPEACNSAIONIMEe  HPOLENyphl  OLIEHUBAHHS
MHAMKATOPOB, XapaKTEpU3YIOUIUX dTanbl (OPMUPOBAHUS KOMIETEHLUH, COJIEp)Karcs B
JOKAJIBHBIX HOpMaTuBHbIX akTax [YAIIl, pernameHTHpyOIIUX NOPSAOK M IMPOLEAYPY
MIPOBEJICHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXYTOUHOM aTTecTali 00yJaromuxcs
I'VAIL

11. Metoanueckue yKazaHus Ui 00YJarOIINXCs IO OCBOSHUIO JUCIIUILTHHBI

11.1. Metoauueckre yka3zaHus [ OOYYalOIIMXCS 10 OCBOGHHMIO JIEKIMOHHOTO
MaTepuaia

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKOe W SICHOE W3JIOKEeHHe yueOHoro marepuana. HasHadeHune COBpEMEHHOM JeKIUU B
pamMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO 1O TEME, a B OCBOCHUU
byHaaMeHTaNbHBIX MpPOOJIeM JUCHMIUIMHBI, METOJOB HAyYyHOrO IIO3HAHMSA, HOBEWUIIMX
JOCTHD)KEHUI Hay4dHOH Mblciu. B yueOHOM mporiecce JEKIUs BBINOJIHAET METOA0JIO0IHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIUH. JIEKIMs pacKpbIBaeT MOHATUHHBIN anmapar
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KOHKPETHOU 0o0yiacTH 3HaHUs, €€ MpoOJieMbl, AAaeT IEeIbHOE MPEACTaBICHUE O IUCIHILIMHE,

NIOKa3bIBAaET B3aMMOCBS3b C IPYTMMHU AUCHUILUIMHAMU.

[lnanupyemMble pe3yabTaThl IPH OCBOSHUH 00yYarOMKUMUCS JIGKIIMOHHOTO MaTepraa;

— T[IOJIyYE€HHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HaHUH, YpPOBEHb
KOTOPBIX OIPEEIISIETCS LEJIEBOW YCTAHOBKOM K Ka)KJ10M KOHKPETHOM TEME;

— IIOJIyY€HHE OIbITa TBOPYECKOI pabOThl COBMECTHO C IIPEIOJIaBaTEIIEeM;

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

— TOsBJIEHHE HEOOXOAMMOT0 HHTEpEca, HEOOXO0AUMOTO Il CAMOCTOSTEILHON PabOThI;

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

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

— MOJIyueHHE TOYHOI'O IOHUMAaHHUs BCEX HEOOXOIMMBIX TEPMUHOB U MOHATHI.

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

CrpyKTypa npe/1ocTaBiIeHUs JEKIHOHHOTO MaTepuana:

— - BBOJHAS YacCTh — IMOKA3bIBAET MIEPEUEHb PACCMATPUBAEMBIX B JIEKITUH BOIPOCOB, HX
aKTyaJIbHOCTb IS IPAKTUKU PUOOPOCTPOCHUS, CBS3h JICKIIMOHHOTO MaTepuaia ¢
OpPEeIbLAYIINM U NTOCIEAYIOIINM MaTepuagaMy; AaeTcsl IepeyeHb OCHOBHOU U
JIOTIOJTHUTETILHOM JTIUTEPaTyphI 10 TeMe, BKIIF0Yasi PyKOBOJSIINE JOKYMEHTHI,

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

— - UTOTOBAs YacTh — IMOABOISTCS UTOTH 3aHATHS, aKTyaTH3UPYIOTCs HanOoJiee BaKHbIE
BOIIPOCHI; OTIPEICIISIETCS] TEMAaTHKa Oy IyIIUX MPAKTUIECKUX 3aHIATUN 110 TeMe; TaéTcs
3aJjaHie Ha CaMOCTOSATENbHYIO IOATOTOBKY; IPOU3BOAATCS OTBETHI HA BOIPOCHI.

11.2. Meroauueckue ykasaHMs Ul oOydaromuxcs IO y4YacTHIO B CeMHHapax (eciu
npeoyCMOMmMpPeHOo Y4eOHbIM NAAHOM N0 OAHHOU OUCYUNTIUHE)

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

[IpakTHueckoe 3aHSATHE SABISETCS OAHOW M3 OCHOBHBIX (DOPM OpraHu3aluu y4yeOHOro
npoliecca, 3aKIroyvaroniascs B BBITOJHEHUN 00YyJaloLUMMHCS 110JI pyKOBOJICTBOM ITpeToiaBaTess
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEJIbI0 YCBOEHUS HAyYHO-TEOPETHYECKHMX OCHOB YyueOHOM
JUCLUTUTMHBL, TPUOOpETEeHHs] YMEHUN M HaBBIKOB, OIbITA TBOPUECKON JESITEIbHOCTH.

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

[Inanupyemble pe3yabTaThl IPU OCBOEHUHU 00YYAIOUIUMCS IPAKTHUECKUX 3aHATHI:

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

— pa3BUTHE TIO3HABATENbHBIX CIIOCOOHOCTEH, CaMOCTOSITEIbHOCTH  MBILIUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBJAJCHHE HOBBIMH METOJAaMH M METOJUKAMH M3y4YEeHUs KOHKPETHOW y4ueOHOM
JUCLUIINHBL,

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

— o0ecrnedyeHne palMOHATIBHOIO COYETaHMs KOJIJIEKTMBHOM M MHIMBHIYaIbHOH (GOpM
00yJeHusI.
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TpeboBaHust K MPOBEACHUIO MPAKTUYECKUX 3aHITUN

[IpakTudeckue 3aHATHS HAIPaBJICHbI Ha (POPMHUPOBAHUE Y CTYACHTOB MPO(PECCHOHATBHBIX
U MPAKTUYECKUX YMEHHM, HEOOXOIUMBIX ISl M3YUYCHHs MOCIEAYIOMNX Y4eOHBIX TUCIUIUINH:
BBIIIOJHATh  ONPEJCIICHHbIE  JECWCTBUS, ONEpalMM, HEOOXOAMMBIE B  IOCIEAYIOUIEH
npoecCHOHANBHOM JIeATeNbHOCTH (B Ipolecce y4eOHOM M MIPOM3BOACTBEHHOM MPAKTHKH,
HaIMCaHUs BBHIYCKHON KBaTH(HUKAIMOHHON paboTsl). Hapsiny ¢ dopmupoBanueM ymeHuil u
HABBIKOB B MPOLIECCE MPAKTUYECKUX 3aHATUN 0000IIAI0TCS, CUCTEMAaTU3UPYIOTCS, YIITYOJISIOTCS
U KOHKPETH3UPYIOTCS TEOPETUYECKHE 3HAHUS, BBIPA0ATHIBAECTCS CHOCOOHOCTH M TOTOBHOCTh
UCII0JIb30BaTh TEOPETUYECKUE 3HAHUS HA MPAKTHKE, PA3BUBAIOTCS MHTEIUIEKTYaJbHbBIE YMEHUSI.
[Tpu BBIOOpE comeprkaHust M 00bEeMa MPAKTUYECKUX 3aHIATUN CIEAYEeT UCXOAUTH U3 CI0KHOCTU
yueOHOro MaTepuaia JUisi YCBOCHHUS, U3 BHYTPUIPEIMETHBIX W MEKIIPEAMETHBIX CBSI3EH, W3
3HAUMMOCTH HM3y4aeMbIX TCOPETHUECKHUX IMOJIOKEHUN JUISI TPEACTOSANEeH MpodecCHoHaTbHON
JEeSTEIbHOCTH, U3 TOT0, KAKOE MECTO 3aHMMAaeT KOHKpeTHasi paboTa B mpoiecce GopMUpOBaHUS
[EJIOCTHOTO MPECTABICHHS O COICPKAaHUH YUeOHOM TUCIIUIUTHHEL.

11.4. Metoauueckue yka3aHusl A7 OOydYarolUXCsl MO BBIIOJHEHUIO J1a00paTOPHBIX
pabort (eciu npedycmompeno yueOHbIM NIAHOM NO OAHHOU OUCYUNIUHE)

B xonme BeimonHeHus m1aboOpaTOpHBIX pPAaOOT OOydYalOMIUMHCA MJOKEH YIIyOUTh H
3aKpenuTh 3HAHUS, NMPAKTUYECKUE HABBIKH, OBIJIAJIETh COBPEMEHHONW METOIUKOM M TEXHUKOU
SKCIIEPUMEHTa B COOTBETCTBHHM C KBaJIH(PUKAMOHHON XapaKTEPUCTHUKON OO0YyJaromerocs.
Brimonaenne nabopaTOpHBIX padOT COCTOMT M3 IKCIIEPHUMEHTAIBHO-TIPAKTHYECKOH, PacyeTHO-
AHATUTUYECKON YacTeil U KOHTPOJIbHBIX MEPOIPHUSITHIA.

BoinonHenue nabopaToOpHbIX padOT 00ydarOIMMCS SIBJISAETCS HEOTHEMJIEMOM YacCThIO
W3YYEHUS JUCIUIUIMHBL, ONpEeNenseMOoll y4eOHBIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
00eCTIeYMBAIOIINM PEIICHUE CIIeTYIOIUX OCHOBHBIX 3a/1a4 00yJaromerocs:

— TIpHOOpeTeHHEe HaBBIKOB HCCIEIOBaHMS IMPOLECCOB, SBIEHUH U  OOBEKTOB,
M3Yy4aeMbIX B paMKaxX JaHHOW TUCIUILINHBI,

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

— TOJy4YeHHe HOBOM MHQOpMAaLMH 110 U3y4aeMOW JUCIUILUINHE;

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

3ajilaHue ¥ TpeObOBaHUs K MPOBEICHUIO J1a00paTOPHBIX paboT

JlaGopaTopHble 3aHATHUS HalpaBieHbl Ha (OPMHUPOBAHKE Y CTYJCHTOB IPOQeCcCHOHATBHBIX
H MPAKTHYCCKUX yMCHHfI, H€O6XO)II/IMBIX AJI1 U3YYCHUS TMOCICAYIOIINUX y‘-Ie6HI)IX JAUCHUIIIINH:
BBIMOJIHATh ~ ONpENeNIeHHble  JeHCTBUSA, ONepaluu, HeoOXoIuMble B  IOCIEAYyIOIIEH
npoeCCHOHATBFHON JIEATENIbHOCTH (B TIpollecce Y4eOHOH ¥ TPOM3BOJCTBEHHOW MPAKTHUKH,
HalMCaHUs BBITYCKHON KBaIM(pHUKAIMOHHON paboTsl). Hapsiny ¢ dopMupoBaHneM ymMeHHH U
HaBBIKOB B Ipoliecce JabopaTOpHbIX 3aHATUH 0000IIAIOTCS, CUCTEMATU3UPYIOTCS, YIIyOISIFOTCS
U KOHKPETH3UPYIOTCS TEOPETUYECKHE 3HaHUS, BbIPAOAThIBAeTCs CHOCOOHOCTH M TOTOBHOCTh
HCIIOJIB30BAaTh TCOPCTUUCCKHUE 3HAHUA HA MPAKTUKE, pa3BUBAIOTCA WHTCIIJICKTYaJIbHBIC YMCHUS.
[Tpu BBIOOpE conepkaHus U 00beMa JIAOOPATOPHBIX 3aHATHUI CelyeT UCXOIUTh U3 CI0KHOCTH
yueOHOro MaTepuaina JUisi YCBOCHHUS, M3 BHYTPUIPEIMETHBIX U MEKIIPEIMETHBIX CBSI3EH, U3
3HAYMMOCTH M3Y4aeMbIX TEOPETHUECKUX TIOJIOKEHUH Ul MpeacTosme npodeccuoHalbHON
NeSITeTbHOCTH, U3 TOTO, KAKOE MECTO 3aHMMAaeT KOHKpETHast paboTa B mporiecce (GOpMHPOBAHUS
L[EJIOCTHOTO MPEICTABICHUS O COJIEPKaHUH Y4eOHOM JUCIUTUINHBL.

Matepuaii, BRIHOCUMBIN Ha TAOOpAaTOPHBIE 3aHSITHS JTODKCH:

- COACPKATb COBPEMCHHBLIC OOCTHXKCHUA HAYKUM W TCXHHUKHU B 06HaCTI/I 1/13yqaeM0P”I
JUCIUTIIAHBI,
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- OBITh MAaKCHUMaJbHO TPHUOMIDKEH K pealbHOW MpOopEeCCHOHATBHON eATeNIbHOCTH
BBIITYCKHHKAQ,;

- OmupaTrbcs HAa 3HAHUS W YMEHHA Yyxe C(HOpPMUPOBAaHHbIE Yy CTYIACHTOB Ha
HPEIIECTBYIOMIMX 3aHATHIAX MO JaHHOM WM oOecreyMBaroled TUCHMILIMHE, NOJAEPKUBATh
CBSI3b TEOPETUYECKOTO U MIPAKTUYECKOTO O0YUCHUS;

- CTUMYJIMPOBATh UHTEPEC K U3YUYECHUIO JUCLUILINHBL,

- OIIUPATHCS HA OPTaHU30BAHHYIO CAMOCTOSTENIbHYIO PaOOTy CTYIEHTOB.

[Ipu moaroroBke K JabOpPaTOpHBIM paboTaM OO0yYaroLMMCS HEOOXOIUMO H3Y4YHUTh
OCHOBHYIO JIUTEPATYPY, O3HAKOMHUTBLCS C JOIOJHUTEIBbHOM auteparypou. IIpm stom ydects
pEKOMEHJaluu Tpernoaasaresis U TpeOoBaHUsA y4yeOHOHW mporpamMMbl. B Xxoxe moaroToBku k
1a0opaTOpHbIM paboTaM HEOOXOAWMO OCBOMTH OCHOBHBIC MOHATHUS W METOJUKU pacyera
IIOKa3aTelel, OTBETUTh HA KOHTPOJIBHBIE BOIIPOCHI.

CtpykTypa B hopMa OTYETA O JaOOpaTOPHOM padoTe

Otuer o mabopaTopHOW paboTe MOJDKEH BKJIIOYATh B CeOS: TUTYJIBHBIA JIHCT,
(GOpMYITMPOBKY 3allaHUs, TCOPETUYECKUE IIOJIOKEHHSI, WCIIOJIb3YEMbIe TIPU BBIIIOJHCHUU
1ab0paTOpHOH pabOThI, OMMCAHKUE TIPOIECCA BBHITIOJIHEHUS JIA00PATOPHOU PabOTHI, MOTYICHHBIC
pE3yJIbTAThI U BBIBOJIBI.

TpeboBanus k 0ohopMIECHUIO OTYETA O J1TAOOPATOPHOU paboTe

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

11.5. Metoauueckue ykazaHUS Ui OOy4aloUIMXCS IO TMPOXOXKIECHHIO KypCOBOTO
MIPOCKTUPOBAHUS/BBITIOIHEHUST KYPCOBOM PabOTHI (eciiu npedycmMompero y4yeOHbIM NIAHOM HO
OaHHOU Oucyuniume)

11.6. Metoauueckue ykazaHus JUIsl 0Oy4JarOIIMXCs MO MPOXO0XKIEHUIO CAMOCTOSTEIbHOMN
paboTsl

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

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

B npornecce BbIMOTHEHUS] CaMOCTOSITENILHON paboThl, y oOywaromierocs (popmupyercs
nenecooOpasHoe MiIaHUpoBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJSET UM pa3BUBATh YMEHUS
N HaBBIKM B YCBOCHHMU H CHCTCMATHU3AllUH HpI/IO6peTa€MBIX 3HaHPII71, oOecrieurBaeT BBLICOKHUH
YPOBEHb YCIEBAEMOCTH B TNepuoJ OOyuYeHHs, TOMOTraeT IOJYyYUTh HABBIKM MOBBIIICHHS
poeCCHOHAIBHOTO YPOBHSI.

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

—  y4eOHO-METOJMYECKUN MaTepHa 1o JUCIUIIINHE;

— METOJIUYECKHE YKa3aHUsS MO BBIMOJIHEHUIO KOHTPOJIBHBIX paboT (i o0ydaromuxcs
10 3204HOM (hopMme 0OyueHUs).

11.7. MeTtoauueckue yKazaHus [UIsI OOYYArOIIMXCS TIO MPOXOXKACHHUIO TEKYIIETro
KOHTPOJISI YCTIEBAeMOCTH.
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Texkymuil KOHTPOJIb YCIEBAEMOCTH IIPEIYCMaTpPUBAET KOHTPOJIb KadecTBa 3HAHUU
00y4aromuxcsi, OCYyIIECTBIIEMOT0 B TEYCHHE CEMECTpa C ILIENbI0 OLIEHMBAHMS XO0Jla OCBOCHUS
JVCLIATUTAHBL.

MeTop1 TeKYIIEero KOHTPOJIS BRIOUPAIOTCS IIPEIOIaBaTeIeM CaMOCTOSITEIbHO UCXOAS U3

cneuu(UKH AUCIUTIINHBI.

Bo3mokHbIE METOABI TEKYIIET0 KOHTPOJISI 00YYarOIMXCS:

—YCTHBIN ONPOC Ha 3aHATHAX;

—CUCTeMaTHYeCKasi IPOBEPKa BBIMOIHEHUS UHIUBUAYAIbHbBIX 3a/1aHUM;

—3alIMTa OTYETOB 110 JaOOPATOPHBIM paboTam;

—IpOBEJICHNE KOHTPOJIBHBIX padoT;

—TECTUPOBAHHE;

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

—KOHTPOJIb BBIMOJIHEHUS MHIUBHYaIbHOTO 33/1aHUS HA IPAKTUKY;

—KOHTPOJIb KypCOBOT'O IPOEKTUPOBAHHUS U BBIMOJIHEHUS KYPCOBBIX paboT;

WHBIE BHUJIBI, OTIPEIEIIIEMbIE TIPEIOIaBATEIIeM.

B teuenue cemectpa oOyuaronuiicss opopmisieT OTYETHbIE MaTepHAIbl B COOTBETCTBUU C

YCTQHOBJICHHBIMH ~ TPEOOBAaHMSIMA M METOJAaMH IIPOBEIEHHS TEKYIIErOo KOHTPOJIS, U

MpernoaaBaTeb OLIEHUBACT MPECTABICHHbBIE MaTEPHAIIBI.

[lpy moxBeneHMM WTOTOB TEKYIIETO KOHTPOJIS YCHEBAEMOCTH B  BEIOMOCTb

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

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

HaBbIKM ¥ (WIM) OMNBIT JEATENbHOCTH, XapaKTepU3YIOIIME dTanbl (HopMHUpPOBaAHUS

KOMIIETEHIIMI TUCHUIUIMHBL. Pe3ylbTaThl TEKyIIero KOHTPOJIS JOJDKHBI YUHUTBHIBATHCS

[IPU MPOMEKYTOUYHOM aTTeCTaIUH.

11.8. Metoauueckue yka3zaHus A 00y4aroUIMXcs MO MPOXOKICHHUIO MPOMEKYTOYHOMN
aTTeCTallnuu.

[IpomexyTouHas  aTTectanus  oOydarolUXcs — MpeAycMaTpuUBaeT  OIICHUBAHHE
IIPOMEXKYTOUHBIX U OKOHYATEIbHBIX PE3Yy/IbTaTOB 00ydeHMs MO JuciuruinHe. OHa BKIIIOYAET B
ceOs:

— D9K3aMeH — ¢opMa OIEHKM 3HAHWM, TOJYYCHHBIX OOy4YalomUMCs B TIpoIecce
I/I?)yLIGHI/If[ BCGI7[ JAUCHUIIIIMHBI UJIM €€ 4aCTHU, HAaBBIKOB C&MOCTO?[TCJ'IBHO?I pa6OTBI, CHOCO6HOCTI/I
NPUMEHATh MX JJis PEUICHUs MPAKTUUYECKUX 3a]ad. DJK3aMEH, KakK MpaBUiO, MPOBOAMUTCS B
MEepUoJ, HK3aMEHAIIMOHHOM CECCHMM M 3aBEPIIAETCS aTTECTAIMOHHOM OIEHKON «OTIUYHO,
«XOPOLIOY, KYJOBJIETBOPUTEIBLHO», «HEYIOBIECTBOPUTEILHOY.

— 3a4eT — 3To (opMa OLIEHKH 3HAHUH, MOJYYEHHBIX OOYyYalOIIUMCS B XO/€ U3yUCHUS
yueOHOM TUCIUTUIMHEI B [IEJIOM WJIM POMEXYTOUHas (TI0 OKOHYaHUU CEMECTpa) OlIeHKa 3HAHUHN
0o0ydaromuMcs 1Mo OTIEIbHBIM pa3fiesiaM TUCIUILUIMHBI C aTTECTAllMOHHON OIICHKOW «3aYTeHO»
WJIH «HE 3a4TEHO».

Pe3ynbraTthl NmpoMEXyTOYHOM aTTeCTallMd 3aHOCATCA JEKaHaTaMU B KypHall yuéra
IPOMEXKYTOUHOM aTTecTaluu, yueOHYI0 KapTOYKy M aBTOMAaTHU3WPOBAHHYIO MH()OPMAIMOHHYIO
cucremy ' VAIL

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

[Tocne mpoxoKaeHHS TPOMEXKYTOYHOM aTTeCTaIli O0yJaroIUiics 00s3aH MPEJOCTABUTh
B JIEKaHAT 3a4ETHYIO KHUXKKY, TIOJTHOCTBIO 3aMIOJTHEHHYIO TTPETO0/1aBaTeIIeM.

[lo  pe3ynapTaTaM  yCHEMIHOTO  IPOXOXKJIEHUS  MPOMEXKYTOUHOM  aTTecTaluu
06y‘IaIOH_[I/IMI/ICSI 1 BBIITOJIHCHUSA yqe6H0ro IIJTaHa Ha COOTBeTCTBYIOH_[eM Kypce, JICKAaHAThI
TOTOBST MPOEKT MpHKa3a 0 IEPeBOe 00YJArOIIUXCS C Kypca Ha KypcC.
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Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOJTHCHUH.

ITonnucek BHECHIETO
W3MCHCHHUS

CopaeprxaHue U3MEHEHUH U JOTOTHEHUI

Jarta u Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit
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