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Annoranus

Jucuunnuna «{udpoBsie BbIYMCIUTENBHBIE YCTPOUCTBA U MUKPOIIPOILIECCOPHI» BXOIUT
B 00pa3zoBaTelbHYI0 MPOTpaMMy BBICIIETO O0pa3oBaHMA — MporpamMmy OakaigaBpuara IO
HaIpaBJICHUIO MOJATOTOBKH/ CIEeMATBbHOCTH 12.03.01 «[IpubopocTpoeHue»
HaIpaBJICHHOCTH/CIICIMATN3AINH «ABHALMOHHBIC IPUOOPHI M U3MEPUTEIBHO-BBIYMCIUTEIEHBIC
KOMIUTEKChI». Jlucuuminna peanusyercs kadenpoit «Nel 1».

JlucuuiuinHa HaneneHa Ha (POPMUPOBAHKE Y BBITYCKHUKA CISTYIOIIUX KOMIIETECHIIHIA:

VYK-1 «Cnoco0GeH OCyIIECTBIATh MOWCK, KPUTHUYECCKUN aHAIM3 M CHHTE3 HWH(POpPMAIIWH,
MPUMEHSATHh CUCTEMHBIN TTOIXO0/ JIJISl PEILICHUS TOCTABJICHHBIX 3a/1a4»

VYK-2 «CrnocobGeH ompenensatb Kpyr 3a7ad B paMKaxX IOCTaBJICHHOH €M U BBIOHUPATh
ONTUMAJIbHBIE CIIOCOOBI MX PELICHHUs, UCXOS U3 JCHCTBYIOMIMX MPABOBBIX HOPM, UMEIOIIUXCS
PECYPCOB U OTPaHUYCHUI»

[1K-2 «CrocoOHOCTh MPUMEHSATH COBPEMEHHBIE JIEKTPOTEXHUUECKUE U3JICTHS, CPEICTBA
JJIEKTPOHUKA M MHUKPOMPOIIECCOPHOM TEXHUKHU, BKJIIOYAs MPOrpaMMHOE obOecrieueHue, B
pa3pabaTbIBa€MbIX HM3MEPUTEIBHBIX U  YIPaBISIIOIIMX CUCTEMaX, CUCTEMaX KOHTPOJIS
apaMeTpoB»

[IK-5 «CnocoGHOCTh OCYIIECTBIATh TEXHUYECKHII KOHTPOJb C HCIOJIb30BaHUEM
KOHTPOJIbHO- W3MEPHUTENbHBIX NMPHUOOPOB M pa3padaTbiBaTh HOBBIE METOAMKH TEXHHUYECKOTO
KOHTPOJISD)

Copep:xaHne TUCIUILIMHBI OXBATHIBAET KPYT BOIIPOCOB, CBSI3AHHBIX C (POPMHUPOBAHUEM Y
0akamaBpoOB 3HAHWI B 00JACTH TEOPUM MPOCKTHPOBAHUS CIHEIHATM3UPOBAHHBIX IMUPPOBBIX U
U(PO-aHAIOTOBBIX  BBIUMCIUTENBHBIX YCTPOHCTB NPUOOPHBIX KOMIUIEKCOB HAa OCHOBE
KOMILIEKTOB IIU(PPOBBIX MHTETPATHHBIX CXEM Pa3IMYHOTO YPOBHS MHTETPALMH U BCTPOCHHBIX
MUKPOIIPOIIECCOPOB U MUKPO-DBM, MOArOoTOBKA BHIMYCKHUKOB K PELICHUIO MPO(hecCHOHATbHBIX
HAy4YHO-UCCIIEIOBATENbCKUX  3a/ay, CBA3aHHBIX C  IPOBEJIEHUEM  AKCIIEPUMEHTAIbHBIX
UCCIIeIOBaHUM, (OPMHPOBAHUE Y CTYJIEHTOB COBPEMEHHOIO HAyYHOIO MMPOBO33pPEHMS,
pa3BUTHE TBOPUYECKOI'O E€CTECTBEHHOHAYYHOTO MBIIUICHHS, O3HAKOMJIEHME C METO/0JIOrHeH
MIPOEKTUPOBAHUS COBPEMEHHBIX U3MEPUTEILHBIX CPEICTB.

[IpenogaBanue AMCHMIUIMHBI IpeAycMaTpUBaeT cieayromue QopMbl OpraHu3aluu
y4eOHOro mpoliecca: JIEKLUH, JabopaTopHbIe padOThl, MPAKTUYECKHUE 3aHATHUS, CAMOCTOSITEIbHAS
pabota oOyuaromerocs.

[IporpamMmMoil AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONIME BUIbI KOHTPOJS: TEKYIIMI
KOHTPOJIb YCIIEBAEMOCTH, MPOMEXYTOUYHAs aTTectamus B opme 3adera (6 cemectp), FIK3aMeHa
(7 cemectp).

OO0mast TpyA0eMKOCTh OCBOSHUS JHUCIHUILIMHBI COCTaBISACT 5 3adeTHBIX enuHuUIl, 180
4acoB.

S3pIK 00yueHus 0 JUCHMILIUHE KPYCCKUINY.



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

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

- U3YYCHHE COBPEMEHHBIX METOJIOB
HH(OPMAIMOHHO-BBIUMCITUTECILHBIX CHCTEM;

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

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

aHalM3a M CHHTE3a MHUKPOIIPOLECCOPHBIX

WH(OPMAIIMOHHO-BBIUMCIIUTEILHBIX ~ CUCTEM  C  HCIOJBb30BAaHMEM  0a30BBIX  SI3BIKOB
IPOrPaMMHUPOBAHUS.
1.2. JlucuuniauHa BXOOUT B  COCTaB  4YacTd, (OPMUPYEMOHl  y4yaCTHHUKaMHU

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

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

B pesynbrare m3yueHUs AMCHHUILTUHBI OOYYAONIUICS JOJDKEH 001a/laTh CICAYIOIUMU
KOMIICTCHIIMSIMUA WJTU WX 9acTsMH. KOMIIeTeHIIMM M WHAMKATOPHI UX JOCTHKCHHS TIPUBEICHBI B
tabnwue 1.

Tabnuna 1 — [lepeyeHb KOMIIETEHIMI U HHIUKATOPOB MX JOCTHIKCHHS

Konu
Kareropus (rpynna) Koza v HanMeHoBaHME HHIUKATOPA JOCTHKEHUS
HalMEHOBaHUE
KOMIIETEHIH KOMIIETEHIH
KOMIIETEHIIUH
VYK-1 Cnocoben
OCYIIIECTBIIATh
ym . | YK-1.V.1 ymeTb npuMeHsTh METOAUKY TIOUCKA,
MOUCK, KPUTUYECKUI
cbopa 1 06paboTKH HH(pOpPMALIUU, B TOM YHUCIIE C
AQHAJIN3 U CUHTE3
YHuBepcainbHble HCIOJIb30BAHUEM HUCKYCCTBEHHOI'O MHTEIIIEKTa
uH(popMaluuy,
KOMIIETECHIINU OHMCHSTE YK-1.V.3 ymets orieHuBaTh HHGOPMAIUIO Ha
P . JIOCTOBEPHOCTh; COXPAHATh U MepeaaBaTh JaHHbIE
CUCTEMHBIN TOIXO
C UCIOJIb30BaHUEM IIU(PPOBBIX CPEJCTB
JUISl pELIEHHUS
MIOCTaBJIEHHBIX 3aja4
VK-2 Cnocoben
ONPEEIATh K
PelL pyT YK-2.Y.1 ymeTh NpoBOANUTh aHAJIN3
3ajjau B paMKax o
. IIOCTABJIEHHOM 11eTN U (popMynHpoBaTh 3a7auH,
MIOCTaBJIEHHOW LIEH
KOTOpBbIE€ HEOOXOMMO PEIIUTh JUIS e
U BBIOMpAThH
JOCTUKEHUS
ONTUMAJIbHbIE
YHuBepcaibHbIe CHOCOGEL X VK-2.B.2 BnageTs HaBbIKaMU BbIOOpA
KOMIETEHIIUU ONTUMAJIBHOTO CIIOcO0a pelIeHus 3a/1a4 ¢ y4eToM
pelieHus, UCXOAs U3 . .
o HUMEIOIUXCS YCIOBUH, PpECYPCOB U OTPaHUUEHUIN
JENCTBYIOINX
VK-2.B.3 Bnanets HaBBEIKAMH HCIIOJIBL30BaHUS
IIPaBOBBIX HOPM, .
IU(GPOBBIX CPEJICTB /IS pEIICHHs] TOCTABICHHOM
HUMEIOLIUXCSA
3a/1a4u
pecypcoB U
OrpaHUYECHUN
[1K-2 Cnocobnocts | I1K-2.3.1 3HaTh BO3MOKHOCTH COBPEMEHHBIX
IIPUMEHSITh INEKTPOTEXHUYECKUX U3JIEIHM, CPELICTB
[TpodeccnonanbHbIC p p A > CPEAS
KOMITETCHIIHH COBpPEMEHHbIE AIEKTPOHUKU U MUKPOIPOLIECCOPHON TEXHUKH C
AIIEKTPOTEXHUYEC- LEJIBbI0 TPUMEHEHHS B COCTaBe MpHOOPOB U
KHE U3ETHs, KOMILIEKCOB
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Cpe/cTBa [1K-2.3.2 3HaTh TEXHOJIOTUN 0OPAOOTKHU U
AIEKTPOHUKHU U npencTaBieHus] HHPOPMAIMK C UCTIOTh30BAHUEM
MUKPOIIPOIIECCOp- CPEICTB BBIYUCIUTEIHLHONU TEXHUKH, B TOM YHUCIIE
HOM TEXHUKH, Ha OCHOBE MCKYCCTBEHHOI'O UHTEIIEKTA
BKJIIOYAsI [IK-2.Y.1 ymeTb pazpabaThiBaTh CTPYKTYPHBIC U
MpOrpaMMHOE MPUHIUITAAIIBHBIE CXEMBbI y3JI0B U3MEPUTEIHHO-
obecrnieueHue, B BBIUMCIUTEIbHBIX KOMIUIEKCOB aBUAIIMOHHBIX U
pa3pabaTbIBacMbIX KOCMHMYECKHUX JIETaTEIbHBIX allapaToB
W3MEPUTEIbHBIX U [1K-2.B.1 BnageTh HaBbIKaMH pa3pabOTKH
YIPaBISIOLINX 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.Y.1 ymeTs pa3zpabaTbIiBaTh YCTPOHCTBA

HCII0JIb30BaHUEM

npeoOpa3oBaHus ¥ 00padOTKHU HH(POpPMALIUH,

[TpodeccuonanbHbie | KOHTPOIBHO-
UCIIOJIb3YEMbIE IIPU U3MEPEHUSAX U KOHTPOJIE
KOMITETCHIINH WU3MEPUTEIIBHBIX

[1K-5.B.1 BnageTh HaBbIKaMH pa3pabOTKH CXEM
pUOOPOB U .

U3MEPEHHUIN U KOHTPOJISI
pa3zpabaThIBaTh
HOBBIE METOJUKHU
TEXHUYECKOTO
KOHTPOJIS

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 W3YyYCHHHM Marepuajga JaHHOW JWCHUIUIMHBL, HMMEIOT 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 JUCITUTITUHBI

. TpynoeMKoCTb 110 cemecTpam
Bun yae6HO# paboThI Bcero NeG No7
1 2 3 4
Oowan mpyooemKocmp oucyununsl, 5/ 180 2] 72 3/ 108
3E/ (uac)
U3 Hux uacoe npaKmuyecKkoil n0020mo6Ku 26 17 9
AyoumopHhuie 3anamus, BCETO vac. 85 51 34




B TOM YHCIIE:
nexrun (JI), (gac) 34 17 17
npakTuueckue/cemunapckue 3ansatus (113), 17 17
(dac)
nabopaTtopHbie padoTs (JIP), (uac) 34 17 17
KypcoBoii mpoekT (pabdota) (KII, KP), (gac)
9K3aMeH, (Jac) 36 36

Camocmoamenvnas paboma, Bcero (dac) 59 21 38

Buo npomesicymounon ammecmayuu:. 3a4et, | 3ayer, Jauer 9K3.,

mudd. 3ager, sxk3amen (3ager, Audd. 3au, IKk3.) JK3., ’

4. ConepxaHue JUCITUTUTHHBI
4.1. Pacnpeznenenue Tpy10€MKOCTH JTUCHUILIMHEI 110 pa3iesiaM U BUAaM 3aHATUMN.
Pa3nensbl, TeMbl AUCHUILIMHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabnuua 3 — Paznensl, TeMbl TUCIUILINHBI, UX TPYAOEMKOCTh

Pazgenel, TeMbl JUCITUTIINHEL Jlekmmm | T13 (C3) | JIP KII CPC
(dac) (dac) (gac) (dac) (dac)
Cemectp 6
Pazgen 1. 3agaun nudpoBhIx 2 3

BBIYMCIIUTEIIBHBIX YCTPOMCTB
PHUOOPHBIX KOMIUIEKCOB.

Paznen 2. IlpoektupoBanue nudpoBex | 2 4 10 4
YCTPONCTB KOMOMHAITMOHHOTO THIIA.

Paznen 3. IlpoektupoBanue nudpoBex | 2 4 7 3
YCTPOMCTB MOCIEA0BATETLHOCTHOTO

THIIA.

Pazpnen 4. IlpuHuunel opranusanun 3 4

MUKPOTIPOIIECCOPHBIX U3MEPUTEIIHHO-
BeIYMCIHTENBHBIX cucTeM (MBC).

Paznen 5. Ilporpammuoe oOecieuenune | 4 9 3

Mukponpoueccopubix UBC.

Paznen 6. IlpoekTupoBanue 010K0B 4 4

aMSITH MUKPOIIPOIIECCOPHBIX CUCTEM.

Hroro B cemectpe: 17 17 17 21
Cemectp 7

Pa3znen 7. Anroputmuueckoe 5 3 10

o0ecriedeHne MUKPOTIPOIIECCOPHBIX

NBC.

Pazgen 8. Opranuzamnus uaTEpPEcOB 6 14 14

Mukponporeccopusix UBC.

Pazgen 9. IlporpamMmmupyemsbie 6 14

JIOTHYECKUE UHTETPAJIbHBIE CXEMBI.

Hroro B cemectpe: 17 17 38

HUroro: 34 17 34 0 59




[IpakTudeckass MOATOTOBKA 3aKIIOYaeTCs B  HEMOCPEICTBEHHOM  BBITIOJHEHUHU
oOydJalolmMMuUCs  OMNpeNeleHHbIX  TPYAOBBIX  (YHKIUH,  CBSI3aHHBIX ¢  Oya;yulei
npodeCCHOHATIBHOMN 1S TETbHOCTBIO.

4.2. CopnepskaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHITHH.
Copepxanne pa3aesioB M TeM JICKIIMOHHBIX 3aHITHIA MTPUBEICHO B Ta0HIIC 4.

Tabnuna 4 — ConeprkaHue paselioB U TeM JECKIIMOHHBIX 3aHATHIMA

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 o0o3HaueHH (HYHKIMOHATBLHOU
OpUHAAIEKHOCTH LU(ppoBeIXx MukpocxeM. Kopmyca. IlpaBuna
BBITTOJTHEHHS (byHKIMOHATBHBIX " NPUHIUITHATBHBIX
JJIEKTPUUYECKUX CXEM, HCHOJIb3YIOUIMX 3JIEMEHThl LU(ppPOBOH
TEXHUKUA. YCIOBHBIE rpaduyeckue OO0O03HAYCHUSI DJIEMEHTOB
1U(PPOBON TEXHUKH.

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

3 ba3oBble nocienoBaTeNbHOCTHBIE cXeMbl. 1IoHATHE ycTOMUMBOCTH.

Tabmuna mnepexonoB. MckimroueHne W30BITOYHBIX —YCTOHYMBBIX
COCTOSSHMHA. MeToapl NPOEKTUPOBAHUE TIOCIIEI0BATEILHOCTHBIX
cXeM. ACHHXPOHHBIE TIOCJIEIOBATEIILHOCTHBIE CXEMBI.

4 [Tpunuune! opranusanuu  Mukpornpoueccopubix MBC. 3agaun,
pemaemsie IBC B cocraBe mpubopHoro kommiekca. O0630p
COBPEMEHHBIX OOpTOBBIX MHUKpoIporeccopHbix MBC, pemaembie
uMU 3a1aud Ha Oopty JIA, W mNepcHeKTHBBl MX JaJIbHEHIIETo
pa3BUTHA. APXHUTEKTypa LIEHTPAIN30BAHHBIX U PaclpeAcIEHHBIX
mukponpoueccopubix ~ UBC  JIA.  OpnHomporeccopHble U
MHOTONPOLIECCOPHBIE  CTPYKTYphl. MarucrpajibHblii  NPUHIUI
opra"uzanuu Mukpomnpoueccopusix MBC.

5 OcCHOBHBIE TIPOTPAaMMHO-JOCTYIIHBIE Y3JIbI MHKpPOIIpOLiEccopa U
MukpoOBM. Peructpel u peructpoBbie (¢aiinsl. Opranuzanus
creka. PazpaboTka mporpamm Ha si3blke accemOunepa. JlocTouHcTBa
M HeIOCTaTKH sA3blka accemOnep. Cucrembl pa3palboTKw,
OPOrPaMMHUPOBAHUSI M OTJIAJAKH MHKPOMPOLIECCOPHBIX CHUCTEM.
OTnaguuky,  SMyAsSTOphl,  mporpammaropbsl.  OcobGeHHOCTH
pa3pabOTKW W OTHAJAKM OTKAa30yCTOWYMBOIO MPOTPaAMMHOTO
obOecrieueHus. OCHOBHBIE aJITOPUTMBI TMPOBEPKH PETUCTPOB U
0JIOKOB aMSITH.

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

7 AnroputMmuyeckoe oOecnedeHne Mukpomnpoueccopusix  WBC.
MacmrabupoBaHue CUTHAJIOB. AMNMPOKCUMAIMS ~ CTaTHMYECKHX
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XapaKTEPUCTUK JTATYMKOB. Onpenenenue rapamMeTpoB
AMMpOKCUMHUPYIOIIMX TOJMHOMOB C HCIIOJb30BAHUEM METOJA
HAaUMEHBIINX KBaJApaTOB. ANMpokcuManus crutaiinamu. TabnuyHas
peanm3anus (b yHKITHIA. JnHamuueckas KOPPEKTUPOBKA
XapaKTepUCTUK JaTYUKOB. JlUCKpeTusanusi U BOCCTaHOBIJICHHE
AQHAIOTOBBIX CcUTHANOB. CriaXWBaHWE AWCKPETHBIX (YHKIUH.
Anroput™mbl  1IUGPOBOI  SKCTPANONIALMKM W UHTEPIOJIALHUU.
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
IpOrpaMMHOro oOMeHa. AzipecyeMblii 1 KOMMYTUPYEMBIH MOPTHI,
croco0  pacmpeneneHusi aapecHOro  MPOCTPAHCTBA,  CIOCOO
JauHeHHoro BbIOOpa. BBOA-BBIBOJ B pekume npepblBaHMM. Buiel
npepeiBanuil.  [logmporpammbsl — 00ciyKMBaHUS — NpEpbIBAaHUM.
WnenTudukanus OpepbBalOIIero ycTpoilcTBa. 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 coorBercTBUU ¢ [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 [TporpamMmmupyemsble sornueckue uHTerpanbHbie cxembl (I1IJIMC).
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 coBpementbix [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 (yHKIIMOHATIbHBIE OJIOKH.
ITporpammupoBanue. IlepcnexktuBbl pasButusa. Cucrema Ha
kpuctamie SoC (System on Chip). O630p coBpemennbix ITJIMC
SoC, BbImycKaeMbIX MPOMBIIUIEHHOCTBIO. APXUTEKTYpa U
OCHOBHBIE  (GyHKIHOHAIbHBIE  Oyoku.  [IporpammupoBanme.
IlepciektuBel  passutusa.  I[Iporpammupyembie B FPGA
MHUKpOITIporiecCopHbie  siapa  (softcore).O030p  COBpeMEHHBIX
MHUKPOIIPOLIECCOPHBIX SJIEP, BBIITYCKAEMBIX IMPOMBIIUIEHHOCTHIO.
ApXHUTEeKTypa U OCHOBHble  (YHKIMOHAJIbHBIE  OJIOKH.
ITporpamMmmupoBanue. llepcriekTuBbI pa3BUTHS.

4.3. Tlpaktuyeckue (ceMUHAPCKUE) 3aHATUSL
Tembl mpakTHUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEIEHBI B TA0IHULIE 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 VYnpoiienue OyleBbIxX [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 QyHkimii [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 1abopaTopHBIX paboT 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 3 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
Bunel camocTosiTennbHOM paboThI U €€ TPYAOSMKOCTh 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
nucuuruael (TO) 39 11 28
KypcoBoe npoextuposanue (KII, KP)
Pacuerno-rpadpuueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
[ToaroroBka K TEKyIeMy KOHTPOJIIO 8 4 4
ycneBaemoctu (TKVY)
Jomamnee 3amganue (/13)
KonTponbubie paboTel 3a04HNKOB (KP3)
IToaroroBka K MpoOMeEXyTOUHOU 12 5 6
atrecrauuu (I1A)
Bceero: | 131 21 38

5. [lepedyenn yueOHO-METOIUYECKOTO 00ECTICUCHUS

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

Y4eOHO-MeTOAMYECKHE MaTepHUalbl Il CaMOCTOSITENIbHOM padoThl 00yJaromMXcsl yKa3aHbl B
I.11. pa3aenoB 6-11.

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 2JIEKTPOHHBIX IK3EMILUTSIPOB)

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 31EKTPOHHBIX 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 OOECHEUYCHHS, 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

Crennanu3upoBaHHOE MporpaMMHoe odecrieueHue (1o BI0opy)

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 | Ayaaropus s IPaKTHYECKUX 3aHSATHHA

3 | Ayauropus ais 1abopaTopHBIX padoT

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

By npomexyTo4HOM aTTecTanuu [lepedyeHp OLICHOYHBIX CPEACTB

DK3amMeH Cnucok BOMpoOCOB K IK3aMEHY;
3amaun;
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TecThl.

3auer Crnincox BOIpOCOB;
TecTsr;
3anaqu.

10.2. B kayectBe KpUTEpUEB OIECHKH YPOBHSA CHOPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHIIMH 00ydJaroUMMHCs MPUMEHseTCsl 5-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMM, KOTOpas npuBeaeHa B Tabnuue 14. B TedeHue cemecTpa MOXKET MCIOJIb30BATHCS
100-6amtpbHas  mIKajga ~ MOAYJIBHO-PEUTHMHTOBOM  CHCTEMBl  YHHUBEpPCUTETa,  IIpaBUja
UCTIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATUBHBIM aKTOM
['VAIL
Tabmuna 14 —Kpurepuu onieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIETEHITHH

Or1eHKa KOMITETEHIUN

XapakTepucTruka c(hOPMUPOBAHHBIX KOMIIETEHIMIA
5-0ayuibHAasA mKana PAKTCep (bop

OO6yuaromuiicst:

— TI1y0OOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBIN MaTepHaT,

— YBEPEHHO, JIOTUYHO, ITOCIICIOBATEIHHO M IPAMOTHO €r0 M3JIaraer;

— ONUpasCh Ha 3HAHWS OCHOBHON W JONOJHHTEIBHOHM JIMTEPATYpHI,
COTIIMYHOY TECHO CBSI3BIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHUS C MPAKTUICCKOU
«GaYTEHO» NESATEIILHOCTHIO HAIPABIICHHUS;

— yMeIl0 000CHOBBIBAET M apPTyMEHTUPYET BBIIBUTAEMbIC UM UJICH;

— JIeJIaeT BBIBOIBI M 000OIIEHHS;

— CBOOOJIHO BIIAJIEET CUCTEMON CIIEINATU3UPOBAHHBIX MOHATHH.

— paBuwiIbHO BRIMOJIHII OT 90% 1m0 100% TecToBBIX 3a1aHuM

OO6yuarommiics:

— TBEpJIO0 YCBOMJI MMPOTPAMMHBIN MaTepual, rPaMOTHO U IO CYLIECTBY
W3JIaraeT €ro, ONMUpasCh Ha 3HAHUS OCHOBHOW JTUTEPATYPHI,

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTENH;

«XOPpOIIO» — YBSI3BIBAET YCBOEHHBIE 3HAHMS C NPAKTUYECKOM JEeATEIbHOCTBIO
«3aUuTEHO) HaIpaBJICHNUS,

— apryMEHTUPYET HAYYHbBIC TTOJIOKEHUS;

— JIeNaeT BBIBOILI U 0000IIEHHS;

— BJIQJICET CUCTEMOM CIEeMAIN3UPOBAHHBIX OHITHIA.

— npaBuWIbHO BRIMOIHMI OT 70% 10 89% TecToBBIX BaﬂaHI/II/I

— o0yyarouuiicss yCBOWJI TOJIbKO OCHOBHOW IPOrpaMMHBIA MaTepual,
[0 CYLIECTBY M3JaraeT €ro, ONupasch Ha 3HAHUS TOJBKO OCHOBHOM

JUTEpaTyphl;
— JIOITyCKaeT HeCYIECTBEHHbIE OIMOKN U HETOUHOCTH;
«y/IOBJIETBOPUTENIBHOY» | — UCIIBITHIBAET 3aTPy/IHEHUS B MPAKTUYECKOM MPUMEHEHMHU 3HAaHUUN
«GAYTEHO» HaIpaBJICHUS;

— cnabo apryMeHTHPYET HayYHBIE MTOJI0KECHNUS,

— 3aTpyAHsieTcs B (OPMYITHMPOBAHUU BBIBOJIOB U 0000IIEHU;

— YaCTUYHO BJIQJICET CUCTEMOM CIEHATN3UPOBAHHBIX HOHsITgIﬁ.
— IPaBUJILHO BRIMOJTHWI OT 51% 1m0 69% TecTOBBIX 3a1aHMI

— o0yyarouuiicss He YCBOWI 3HAYUTENBHOM YacTH MPOTPAMMHOIO
Marepuana;
— JIOTYCKAaeT  CYIIECTBEHHBbIE  OIMMMUOKM W  HETOYHOCTH  TIpH
«HEYIOBJIETBOPUTENIHLHOY» | PACCMOTPEHUH IIPOOJIEM B KOHKPETHOM HalpaBIeHHH;
«HE 3aYTCHO» — UCHBITBIBAET TPYIHOCTH B MPAKTUYECKOM MIPUMEHEHUU 3HAHU;
— HE MOKET apr'yMEHTUPOBATh HAYYHbIE TTOJIOKEHNUS;
— He GOpMYITUPYET BHIBOJAOB M 0000IIEHUH.
— IPaBUJILHO BBIMOJIHII MeHee 51% TeCTOBBIX 3a/laHU

**

10.3. TumoBbie KOHTPOJIbHBIE 3aJJaHUS WX UHBIC MaTEPHAIBI.
Bormpocs! (3agaun) nist sK3amMeHa peIcTaBlIeHbl B Tadmie 15.
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Tabmuia 15 — Borpocs! (3amaun) s 2K3aMeHa

Ne [lepeuenp BonpocoB (3aa4) AJs IK3aMEHa Kon
/1 WHJUKATOpa
Muxkponponieccopusie  komruiektel ~ BUC/CBUC.  Crpykrypa u | YK-1.V.1
(YHKIIMOHMPOBAHNE MUKPOIIPOLIECCOPHOM cucTeMbl. MukpokonTpomiepsl. | YK-1.Y.3
VYpapieHue MOYJISIMU MAMSTA U BHEITHUMH yCTporcTBaMu. CUTHAIIBI VK-2.¥.1
yrpaBieHus. PexuMbl 0OMEHA TaHHBIMHU. VYK-2.B.2
Muxkpomponeccop Intel 8085A. Crpykrypa Mmukponpoueccopa. biok | YK-2.B.3
peructpoB. Ctex. DyHKIMK BBIBOJOB U CUTHAJIOB. IK-2.3.1
CHMHXPOHHU3ALMS U ITOCIEN0BATENBHOCTh AeicTBUI Mukporponeccopa Intel | 11K-2.3.2
8085 A. KomaHHbI€ ¥ MALTMHHEIE IIMKJIBL. IK-2.V.1
Cuctema mpepbiBaHHil MuKporponeccopa Intel 8085 A. Cxema pkmoueny [1K-2.B.1
IIPOrpaMMHUpPYEMOT0 KOHTpOIIepa TpephiBaHmii B  mukpomnpomeccopr( [IK-5.V.1
IK-5.B.1

cucreme. KackagHoe BKIIOUEHHE KOHTPOJUIEPOB IIPEPhIBAHUH.

CxeMbl TIOJKITFOUEHHS] MOAYJICH MaMSITH M BHEUIHHX YCTPOMCTB K IIMHAM
MHUKPOIIPOIIECCOPHOI CHCTEMBbl. AOCOIIOTHAST U HEaOCOJIIOTHAS aJpecaluu
MAMSITH.

Peanuszanus 06e3yci0BHOIO M YCIOBHOI'O IPOrpaMMHBIX BBOJA U BBIBOJA
JAHHBIX B MUKPOIIPOLIECCOPHO cUCTEME.

[IporpamMmmupyemsblii konTposiep npepbiBanuil Intel8259A. Crpykrypa un
IporpaMMHUpOBaHUEe  KOHTposulepa.  (DyHKIMOHAJIBHOE  Ha3HAYCHUE
BBIBOJIOB U CUTHAJIOB KOHTPOJLIEpa.

KonTpomnep npsimoro nocryna k namstu Intel 8237A. ®@yHkimoHagbHOe
Ha3HA4YCHHE BBIBOJIOB M CHUTHAJIOB KoHTpoyuiepa. CTpykTypa u
(YHKIIMOHATBPHOE HAa3HAYEHHUE. YBEIWYCHHE YHCIa KAHAJIOB MPSMOTO
JOCTYTIA K TTaMsITH.

Bxiarouenune — KOHTpoiulepa  NpsAMOro  JoCTynma K [aMiaTH B
MUKPOMPOLIECCOPHYIO CUCTEMY JUIsl OOMEHA JaHHBIMH C MOJYJISIMU NaMSATH
Y BHEIIHUMHU YCTPONCTBAMM.

Cospemennble  BUC/CBUC ¢ mnepenporpaMMUpyeMbIMH CTPYKTypamu
(FPGA, CPLD, SoC). Knaccuduxanus. IIpenmymiectBa U HeIOCTATKH.
IlepcnekTuBEI pa3BUTHS.

OCHOBHBIC TEXHUYECKUE XapaKTEPUCTHKH MHKpocxeM cemerictBa Cyclone
II pupmer Altera.

bnoku maccuBoB normueckux ycrpoicte (LAB — logic array blocks)
mukpocxem cemeiictBa Cyclone 11 ¢upmbr Altera. Coenunenune LAB.
CurHaJibl ynpaBJjeHusl.

Jlornueckue ameMeHTsl MUKpocxeM cemeiictBa Cyclone II ¢pupmer Altera.
CurHasnel ynpaBJieHUsI.

HoMuHanbHBI pEXUM PaOOTHl JIOTUYECKOTO D3JEMEHTa MHUKPOCXEMBI
cemeiicta Cyclone II ¢pupmsr Altera.

JIMHaMUYeCKUi PEeXUM pabOThl JIOTMYECKOTO 3JIEMEHTa MUKPOCXEMBI
cemetictBa Cyclone IT pupmer Altera.

Crnoxnble mnporpammupyemble Jjoruueckue cxembl CPLD (Complex
Programmable Logic Device).

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

ITporpammupyembie MEKpoIporieccops (Software cores).

Bormpocsr (3amaun) nist 3avera / qudd. 3auera npeacTaBieHsl B Taduie 16.
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Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / qudd. 3agera

Kon
No /it [Tepeuens BonpocoB (3a1av) 1yist 3adeta / nudd. 3auera HHKATOPA
[Tepeuens BompocoB (3a1a4) aist 3a4era / AuddepeHIIMPOBAHHOTO YK-1.V.1
3adera VK-1.V.3
Muxkpokontpomiep  Microchip  PIC18F4520. Apxwurektypa wu | YK-2.V.1
(GyHKIIMOHATIbHBIE BO3MOXKHOCTH MHUKpOKOHTposuiepa. | YK-2.B.2
WHTerpupoBaHHble 31€KTPOHHBIE MO1yIM. CucTeMa KOMaH[I. YK-2.B.3
Opranusanusa namsati MUKpokoHTposuiepa PIC18F4520. ITIK-2.3.1
Opranusanus creka. Perucrpsl crieliuaibHOro Ha3HAYCHUSL. I1K-2.3.2
PeructpoBsie daiinbl. Komanapl MUKpOKOHTpOIUIEpA I PabOTHI ¢ IIK-2.V.1
IIaMATBIO U CO CTEKOM. [IK-2.B.1
Komanaueiii nukn Mmukpokontposiepa PIC18F4520. IIK-5.V.1
ApudMeTnIecKo-I0rHIecKoe yeTpoicTBo. Marpuunbiii ymaoxutens. | 1IK-5.B.1

ApudmeTnueckre KOMaHAbl MUKPOKOHTPOJLIEpA.

Cucrema npepsiBanuii Mukpokontposuiepa PIC18F4520.

[TopTs! M poBOro BBOAA-BEIBOAA. KOMaH/IbI MUKPOKOHTpOJLIEpA IS
paloThI ¢ IMHUAMH LHU(POBOrO BBOAA-BBIBOJA.

WHTerpupoBaHHBId DJEKTPOHHBIH Monynab Taiimepa (0. OOpaboTka
MPEPHIBAHUM.

WNHTerpupoBaHHbIll IEKTPOHHBIA MOXYJIb TI'€HEpaTopa CHUIHAJIa C
LIIMPOTHO-UMITYJIbCHONH MOIYJISLIUEH.

NHTerpupoBaHHbIN AIEKTPOHHBIA MOAYJb IIOCIEA0BATEIIBHON
cuHxpoHHo# cBsiz3u MSSP. Peanuzanus unrepdeiica
nocnenoBarenbHo cBs3u SPI (Serial Peripheral Interface).
O06paboTKa mpepbIBaHUIA.

NHTerpupoBaHHbIN AIEKTPOHHBIA MOAYJb IOCIEA0BATEIIBHON
cuHxpoHHo# cBsizu MSSP. Peanuzanus unrepdeiica
I10CIIe10BATENbHOM cBsi3u 1°C (Inter-Integrated Circuit). OdpaboTka
IIpEPBIBAHUM.

NHTerpupoBaHHbIN AIEKTPOHHBIA MOAYJb IOCIEA0BATEIIBHON
CHUHXPOHHOH acuHxpoHHOH nepenaun JaHHbIX EUSART. O0OpaboTka
npepbiBaHuil. Peanu3zanus nntepdeiicoB nocienoBaTenbHOM CBI3U
RS232, RS485 n RS422.

DNEeKTPUYECKH CTHPAEMOE MTPOrPaMMHUPYEMOE TTOCTOSTHHOE
3anomuHaroniee ycrpoictso EEPROM mukpokoHTposuiepa
PIC18F4520. Opranusanus onepauuii 3aricu 1 YTEHUS TaHHBIX.
O6paboTka mpepbIBaHUIH.

WHTerpupoBaHHbIil  3JIEKTPOHHBI  MOJIYJIb  aHAJOrO-LIU(POBOTO
npeobpaszoarens. OOpaboTka MpepbIBaHUil.

[lepeuenr TeM [N KypCOBOTO TMPOESKTHPOBAHUS/BBHIIIONHEHUS KYpPCOBOW pabOTHI
MpeICTaBICHBI B Tabmwmie 17.
Tabnuna 17 — Ilepedern TeM UIst KypCOBOTO IPOEKTUPOBAHMSI/BBITIOHEHUSI KYPCOBOM paObOTHI

Ne /i [TpumepHBIii TepeueHb TeM sl KypCOBOTO MTPOEKTHUPOBAHUS/BBITIOIHEHUS
B KypCOBOM paboTHI
Y4eOHBIM MJIaHOM HE IPEIYCMOTPEHO
Bonpockl g mpoBeneHHs MPOMEXYTOUYHOM aTTecTallMd B BHJAE TECTHUPOBAHUSA

MpeICTaBICHbI B Ta0nwie 18.
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Tabmuua 18 — [IpumepHbIii epeueHb BOIIPOCOB ISl TECTOB

Ne . Kon
[TpumepHBIii TepeueHb BOMPOCOB ISl TECTOB

n/a WHIUKAaTOpa
ITo kaKo# TEXHOJOTUY BBIIIOJIHEHBI MUKPOCXEMBI, 00J1aato1ue YK-1.V.1
MaKCUMaJIbHBIM OBICTpOJeHCTBHEM? YK-1.V.3
Hanummwre, kakoe 0003Ha4e€HNE UMEIOT MUKPOCXEMBI, BHITTOJTHSIOIINE YK-2.V.1
(YHKIMH TBOUYHBIX CYETUMKOB VK-2.B.2
JlJ1s1 4ero npeiHa3HayeH MyJIbTUILIEKCOpP? VK-2.B.3
Jl71s1 4ero npeaHasHaueH AeMYILTHILIEKCOP? 1IK-2.3.1
3a cy€T Yero JOCTUTAeTCsl YHUBEPCATHBHOCTh MUKPOITPOILIECCOPHBIX IIK-2.3.2
cucrem? [IK-2.V.1
[lepeuncnure 3agaun, perraeMble MUKPOIIPOIIECCOPHOIM CUCTEMOI B HK-2.B.1
coCTaBe MPUOOPHOTO KOMILIEKCa [K-5.Y.1
[lepeuncnute OCHOBHBIE MPOTPAMMHO-AOCTYIIHBIE Y3IIbI HK-5.B.1
MHUKPOTIpOIIeccopa

Hepe‘II/ICHI/ITC OCHOBHBIC CTPYKTYPbI OpraHn3aniu CTCKa

[lepeuncnure 1OCTOMHCTBA sI3bIKA acceMOuIep

Hepe‘II/ICHI/ITC HEOOCTATKU sA3bIKa aCC6M6J'Iep

[IpuBeguTe OCHOBHBIC OTINYMS OTJIAAYMKA OT IPOrpaMMaTopa

HpI/IBe,I[I/ITC OCHOBHBIC OTJIMYUA OTIIAAYHNKA OT OMYJISITOPA

[TpuBenure nocronHcTBa O3Y CTaTHYECKOTO TUIIA

IIpusenure HepocTatku O3Y cTaTMYECKOro TUNA

[TpuBenure nocronncrBa O3Y TUHAMHUYECKOTO THIIA

IIpuBenute HenocTaTku O3Y AMHAMUYECKOTO THUIIA

HpI/IBe,I[I/ITe JOCTOMHCTBA CCFHGTOSJ’IGKTpH‘IGCKOﬁ IHaMsATH

[IpuBennTE HENQOCTATKN CETHETONEKTPUIECKON aMsTH

J1y1s1 uero npuMeHsieTCsi MacIITadupPOBAaHUE CUTHAJIOB?

ITepeuncaure nocrouncrsa RISC no cpaBuenuto ¢ CISC

[lepeueHp TeM KOHTPOJBHBIX PabOT MO NUCHUIUIMHE OOY4YarolUXCsl 3a09HON (OpPMBI
oOydeHus1, IpecTaBieHbl B Tabnuie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeno

10.4. MeToquveckre  MaTepUaNbl,  ONPEACISAIONIAE  TPOUEAYPHl  OICHUBAHUS
WHAWKATOPOB, XapaKTEpU3YIOUIUX dTanbl (OPMUPOBAHUS KOMIIETCHIIMN, COJIEp)KaTcs B
JOKAJIBHBIX HOpMaTUBHBIX akTax [ YAII, pernaMeHTHpYOIMX MOPSIOK U MPOUEnypy
MPOBEJICHUS TEKYIIEr0 KOHTPOIIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTaIllii O00yJaroIInXCcs
I'VAIL

11. Meroaudeckre yKazaHus I 00y4JarOmUXCsl IO OCBOSHUIO TUCIIUTUIMHBI

11.1. Meroauueckue ykazaHus A OOy4aroIUXcs 10 OCBOEHHIO JIEKIIMOHHOTO
Mmarepuana

OcHOBHOE Ha3HAYEHME JEKIIMOHHOTO MaTepuaia — JIOTUYECKH CTPOWHOE, CUCTEMHOE,
rmy0oKoe W SICHOE M3JIOKEeHHEe y4eOHOro MaTepuaia. HasHadeHme COBpEMEHHOH JIEKIIMH B
paMKax IUCIMIUIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(POPMAIMIO 1O TEME, a B OCBOCHUU
(GyHAaMEHTaIbHBIX NpPOOJEM JUCHMIUIMHBI, METOJOB HAy4yHOrO IIO3HaHMS, HOBEHIIMX
JOCTIKEHUH HaydHOM MbIciu. B yueOHOM mporecce JEKIUs BBIMOIHAET METOJ0JI0THUYECKYIO,
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OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIUH. JIEKIMs pacKpbIBaeT MOHATUHHBIN anmapar
KOHKpETHOH oO0jacTu 3HaHUA, €€ MpoOJeMbl, JaeT LeNbHOE MPEJCTaBIEHUE O TUCIHUILIMHE,
IIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUIIIIMHAMH.

[InaHupyemMble pe3yibTaThl IPU OCBOSHUU 00YYaIOUIMMUCS JISKIIMOHHOTO MaTepuana;

— TIOJYyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX ONpPEEAETCs 1EJIEBOM YCTAHOBKOM K KaX 0l KOHKPETHOHN TEME;

— TIOJIyY€HHE OTIBITa TBOPUYECKOH pabOThl COBMECTHO € MPENOIaBaTEICM;

— pa3BuTHE NPO(PECCHOHANBLHO-IEIOBBIX  KAuecTB, JIIOOBU K  TpEeaIMeTy |
CaMOCTOSITEJIbHOTO TBOPUYECKOI'O MBIIIJIEHHUS.

— TOsBIJIEHHUE HEOOXOAMMOI0 HHTEpeca, HEOOXOAUMOTIO JJIsi CAMOCTOSITENIbHOM paboTHI;

— IOJIy4YEeHUE 3HAHUM O COBPEMEHHOM YPOBHE pa3BUTUS HAYKM M TEXHUKHM U O
MIPOTHO3€ UX Pa3BUTHS Ha OJMKaiIine Tobl;

— Hay4yuTbhCS METOJUYECKH oOpadaThiBaTh MaTepuan (BBIACIATH TJIABHBIC MBICITH H
MOJIOKEHUS, TPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSITh HX B  Pa3IUYHBIX
dbopMynupoBKax);

— TOJy4YeHHE TOYHOI'O NOHMMAHUS BCEX HEOOXOAUMBIX TEPMUHOB U IIOHATHUH.

JlekuMOHHBI MaTepuanm MOXET CONPOBOXKIATbCA JIEMOHCTpalued CclaijoB U
UCTIOJIF30BAaHUEM DPA3aTOYHOTO MaTepualia IpH MPOBEIECHUH KOPOTKHX TUCKYCCHH 00
OCOOCHHOCTSIX MPUMEHEHHUSI OT/ACTbHBIX TEMATHUK I10 TUCIUIUINHE.

CrpyKTypa npeiocTaBieHusl JEKIIHOHHOIO MaTepuara:

— - BBOJHAs 4acTh — [NOKA3bIBACT EPEUYEHb PACCMATPUBAEMBIX B JIEKIIUU BOIIPOCOB, UX
AKTYaJIbHOCTb VISl PAKTUKH MIPUOOPOCTPOESHHUS, CBS3b JIEKIIMOHHOTO MaTepHana C
IPEIbIIYILUM U TOCIEAYIOUIMM MaTeprallaMu; JaeTcsl NepeueHb OCHOBHOW U
JIOTIOJIHUTEILHOM JINTEpaTyphl IO TEME, BKIIFOYAsl pyKOBOSIINE TOKYMEHTHI;

— - OCHOBHAsl YaCTh — IIOCJIE0BATEIbHO IOKA3bIBAIOTCSl BBIHOCUMbBIE BOIPOCHI, PACKPHIBAIOTCS
TEOPETUUECKHE MTOJIOKEHHUSI; TOKa3bIBAIOTCS OCHOBHBIE pacueTHbIE (POPMYIIBL;

— - UTOTOBAs 4acTh — MOABOJISATCS UTOTH 3aHATHS, aKTYaTH3UPYIOTCS Hanboiee BaKHbIE
BOIIPOCHI; ONpeAesIeTcsl TeMaTuKa Oy IyIuX MPAKTUYECKUX 3aHATUH 10 TeMe; TaéTcs
3a/laHue Ha CaMOCTOSITEIbHYIO [TOATOTOBKY; IPOU3BOJSTCS OTBETHI Ha BOIPOCHI.

11.2. Metoauueckue yKasaHHs I OOYdYaroOlIMXCsA IO y4acTHIO B ceMHuHapax (we
npeodyCcCMOmMpPeHo YueOHbIM NIAHOM NO OGHHOU OUCYUNTIUHE)

11.3. Metoauueckue ykazaHUS UIsi OOy4YalOIIUXCS TO TPOXOXKACHUIO MPAKTUYECKUX
3aHATHH

[IpakTHueckoe 3aHATHE SABISETCS OJHOW M3 OCHOBHBIX (DOpPM OpraHu3anuu y4eOHOTO
mpoliecca, 3aKJIF0YArOIIasiCs B BBIMOJIHEHUH 00YJarOIIMMUCS T0JT PYKOBOJICTBOM IPETOaBaTes
KOMIUIEKCa YYeOHBIX 3aJaHUil C 1EeIbl0 YCBOEHUS HAYYHO-TEOPETUYECKHMX OCHOB YyueOHOMU
JTUCIUATITMHBI, MPUOOPETEHUS] YMEHUN U HaBBIKOB, OMIBITA TBOPYECKOH JESITEIILHOCTH.

[enpro MPaKTUYECKOTO 3aHITHSI ISl 00YJAIOIIErocs SBISETCS MPUBUTUE 00YUIAIOIIMMCS
YMEHUH U HABBIKOB MPAKTHUECKOU JIEATETLHOCTH 110 U3y9aeMOU TUCIIUTUINHE.

[Tnanupyemblie pe3yabTaThl MPU OCBOCHUH O0YUYAIONTUMCS MPAKTHUYECKUX 3aHATHI:

— 3aKkperuvieHWe, yriayOJeHue, pacliupeHue W JAeTau3alius 3HAHWW TPU pPelieHUr
KOHKPETHBIX 337124,

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSTENILHOCTH  MBIIUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBJAJICHHE HOBBIMHM METOJAMH W METOAMKAMH H3YYCHHs KOHKPETHOW Yy4eOHOMU
JTHUCIHATIINHEL

— BBIPA0OTKAa CIMOCOOHOCTH JIOTHYECKOTO OCMBICICHHSI TONYyYEHHBIX 3HAHUU IS
BBITTOJTHCHMS 3aTaHMI;
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— olecrneueHne palMOHAIBHOIO COYETAHHs KOJJICKTMBHOM W MHIMBUAYaJIbHOU (GopM
00yJeHwUsI.

TpeOoBanust K NPOBEICHUIO TPAKTUYECKUX 3aHATUN

[IpakTUdeckue 3aHATHS HAPaBJICHbI Ha (POPMHUPOBAHUE Y CTYACHTOB MPO(PECCHOHATBHBIX
U MPAaKTUYECKUX YMEHHH, HEOOXOMUMBIX JUIS M3Y4YEHUs MOCIEAYIOIUX YYEOHBIX TUCHIUIUINH:
BBIIIOJIHATh ~ ONpENENIeHHbIe  JCHCTBUS, ONEpaluu, HEeoOXOoIuMble B  IOCIEAYIOIIEH
npodeccHOHaNbHON AEATeNbHOCTH (B Ipolecce y4eOHOW M TNPOM3BOJCTBEHHOHM IPAKTHKH,
HaIMCaHUs BBHIYCKHON KBaTM(HUKAIMOHHON paboTsl). Hapsiny ¢ dopmupoBanueM ymeHuidl u
HaBBIKOB B IIPOIIECCE MPAKTHYECKHUX 3aHATUH 0000IIAIOTCS, CHCTEMAaTU3UPYIOTCS, YIITyOIISIOTCS
U KOHKPETH3UPYIOTCS TEOPETUYECKHE 3HAHUS, BBIPA0ATHIBACTCS CHOCOOHOCTH M TOTOBHOCTh
UCIIONIb30BATh TEOPETUYECKUE 3HAHUS HA MPAKTHKE, Pa3BUBAIOTCS WHTEIUICKTYaJbHBIC YMEHHUS.
[Tpu BBIOOpE comeprkaHust M 00ObeMa MPAKTUYECKUX 3aHIATUN CIIEAYEeT UCXOAMTH U3 CI0KHOCTU
y4eOHOrO MaTepuana JUIsl YCBOGHHS, M3 BHYTPHUIIPEIMETHBIX M MEXIPEIMETHBIX CBS3EH, W3
3HAYMMOCTH H3YYaeMBIX TEOPETHYECKUX TIIOJIOKEHUH ISl TMPEACTOANIeH MpodhecCHoHAIbHON
JeATeILHOCTH, U3 TOTO, KAKOe MECTO 3aHUMAaeT KOHKpETHas paboTa B mporecce GOpMUPOBAHUS
IIEJIOCTHOTO MPEACTABICHHS O COACPKAaHUN YIeOHOM IUCIUITIIHHBL

11.4. Metoauueckue ykasaHusl A OOydarolUMXCsl 10 BBIIOJHEHHUIO J1a00paTOPHBIX
pabor

B xozme BeImOMHEHHS J1a0OpPAaTOPHBIX paboOT OOyYaromMHCS [OJDKEH YIrIyOuTh U
3aKpeNUTh 3HAHMS, NMPAKTUUYECKUE HABBIKHM, OBJAJETh COBPEMEHHON METOAMKOW M TEXHHKOU
HKCIEPUMEHTa B COOTBETCTBUUM C KBAIM(PUKAIMOHHON XapaKTEPUCTUKOW O00ydarolerocs.
Beinonnenue 1abopaTopHbIX paboT COCTOMT M3 3KCIEPUMEHTAIbHO-IPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKOMN YacTel U KOHTPOJIBHBIX MEPOIPUATHUI.

BeinonHenue 51ab0paTopHBIX PabOT 0Oy4yaromMMCs SBJISIETCS HEOTHEMJIEMOH 4YacThiO
W3YYEHUS JUCLUIUIMHBL, ONIpENesseMOl Yy4eOHbIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
o0ecreyrBaroIuM pelIeHue CIeIyIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TpuoOpeTeHHe HaBBIKOB MCCIEIOBAaHUSA MPOLECCOB, SBIEHUHA U OOBEKTOB,
U3y4aeMbIX B PAMKAax JJaHHOW JUCIUIUIHBI;

— 3aKpeIuvleHHe, Pa3BUTHE M JeTaln3alls TEOPETUUYECKUX 3HAHWW, MOJyYEeHHBIX Ha
JEKIUSAX;

— ToJIyueHHe HOBOM MH(OpMAIMH [0 N3y4aeMOH IUCIUIIMHE;

— TIpHOOpeTeHHe  HaBBIKOB  CaMOCTOSTEIbHOM  paboThl ¢ J1a0OpaTOpHBIM
000pyI0BaHUEM U IPUOOPAMHU.

3aganue u TpeOoBaHMS K IPOBEICHUIO JIAOOPATOPHBIX paboT
JlabopatopHble 3aHATUSI HAIIPABJIEHbI HA (POPMHUPOBAHUE Y CTYIEHTOB MPOhECCHOHATBHBIX
U TIPaKTHYECKUX YMEHHM, HEOOXOMUMBIX IJIS MU3YyYeHUs MOCIETYIOUMX Y4eOHBIX TUCIMIUIMH:
BBIMIOJHATh ~ ONpEJEJIEHHble  JEWCTBUS, OlepaluH, HeoOXOoAMMbIE B  IOCIEAYIOLIEH
npodeCCUOHATIBHON JIeATeNIbHOCTH (B Tpoliecce y4eOHOH M MPOU3BOJCTBEHHOW MPAKTHUKH,
HaIMCaHMs BBIMYCKHON KBaluduKalnoHHOW pabotel). Hapsay ¢ gopmupoBaHueM ymeHui u
HaBBIKOB B IIpoLIecce JTaOOPAaTOPHBIX 3aHATHH 00001Ial0TCs, CUCTEMATH3UPYIOTCA, YIITYOISIOTCS
U KOHKPETH3UPYIOTCS TEOpETHYECKHE 3HaHUS, BbIpabaThIBaeTcsi CIOCOOHOCTh M TOTOBHOCTH
MCII0JIb30BaTh TEOPETUYECKHUE 3HAHUS HAa NPAKTUKE, PAa3BUBAIOTCS MHTEIIEKTYaJbHbIE YMEHHUS.
[Tpu BBIOOpE copepxkaHUs U 0ObeMa J1abOPATOPHBIX 3aHATUI CleAyeT UCXOAUTh U3 CIOXKHOCTH
y4yeOHOro MaTepuaia Uil YCBOGHMS, U3 BHYTPHUIIPEIMETHBIX M MEXIIPEIMETHBIX CBs3€H, U3
3HAYUMOCTH H3YYaeMbIX TEOPETUYECKUX TMOJOKEHUHN i TMpeAcTosied NnpodeccuoHalIbHON
NeSITeIbHOCTH, U3 TOI0, KAKOE MECTO 3aHMMAaeT KOHKpEeTHast paboTa B mpoiecce (OpMHPOBAHUS
LIEJIOCTHOTO MIPECTABICHUS O COEPKaHUM y4EeOHOM JUCLUIUINHBL.
Marepwuan, BHIHOCUMBIH Ha J1a00paTOpHBIE 3aHATHS TOJDKEH:
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- coJepXaTb COBPEMEHHBIC JOCTHKEHHMS HAyKd M TEXHUKH B O0JaCTH HU3ydaeMoi
JUCLUIIVHBI,

- OBITh MAaKCHUMaJbHO TPHUOMIDKEH K pealbHOW MpOopEeCCHOHATBHON eATEIIbHOCTH
BBIITYCKHHKAQ,;

- OmupaTbcs HAa 3HAHUS W YMEHHUA Yyxe C(HOpPMUPOBaHHbIE Yy CTYIACHTOB Ha
IPEIIECTBYIOIMX 3aHATHIAX N0 JaHHOM WM oOecreyMBaroled TUCHMILIMHE, NOJAEPKUBATh
CBSI3b TEOPETUYECKOTO U MPAKTHUYECKOTO O0YUCHHUS;

- CTUMYJIMPOBATh UHTEPEC K U3YUYCHUIO JUCLUILINHBL,

- OIIUPATHCS HA OPTaHU30BAHHYIO CAMOCTOSTENIbHYIO PaOOTy CTYIEHTOB.

[Ipu moaroroBke K JaOOpPAaTOpHBIM paboTaM OO0yYaroLMMCS HEOOXOIUMO H3Y4YHUTh
OCHOBHYIO JIUTEPATypPy, O3HAKOMHUTBLCS C JONOJHUTEIbHOM jureparypou. Ilpm sTtom yuects
pEeKOMEHaluyu Tpernojaasaresis U TpeOoBaHUsA y4yeOHOM mporpamMMbl. B Xxoxe moaroToBku k
1abopaTOpHbIM paboTaM HEOOXOAWMO OCBOMTH OCHOBHBIC MOHATHUS W METOJUKU pacyera
IIOKa3aTelel, OTBETUTh HAa KOHTPOJIBHBIE BOIIPOCHI.

CrpykTypa B hopMa OTYETA O JaOOpaTOPHOH padoTe

Otuer o mabopaTopHOW paboTe MOJDKEH BKIOYATh B Ce0S: TUTYJIBHBIA JIHCT,
(GOpMYITMPOBKY 3allaHUs, TCOPETUYECKUE IIOJIOKEHHSI, WCIIOJIb3YeMbIe TIPU BBIIIOJHCHUU
1ab0paToOpHOH pabOTHI, OMMCAHKUE MPOIECCa BBIMTOJIHEHUS J1a00paTOpHOM pabOThI, TIOTyYCHHBIC
PE3yJIbTAThI U BBIBOJIBI.

TpeboBanus k 0ohopMIECHUIO OTYETA O J1TAGOPATOPHOU paboTe

[To xaxmoit mabopaTopHOil paOOTE BBIMOJHACTCS OTIACIbHBIM OTYeT. TUTYIBHBIN JHUCT
opopmisieTcs B COOTBETCTBUU € Ia0bnoHOM (0Opas3ioM) mnpuBeAeHHbIM Ha caiite ['YAIIL
(Www.guap.ru) B pasaene «CeKTOp HOPMATUBHOM JOKYMEHTAIMK». TEKCTOBBIC U TpadrueCKue
MaTepuansl 0popMISIIOTCS B cooTBeTcTBUM ¢ JedcTByromuMu ['OCTamu u TpeGoBaHUSMU,
npuBefcHHbIME Ha caiite ['YAIT (www.guap.ru) B pasgene «CekTop HOpPMAaTHBHOM
JIOKYMEHTAIUN».

11.5. Metoauueckue ykazaHUs JUig OOy4aloOIIMXCA MO MPOXOXKIACHUIO KypCOBOTO
POCKTUPOBAHUS/BBINIOJIHEHHS KYPCOBOH palbOThl (He npedycmompeno yueOHbiM HAAHOM NO
OaHHOU Oucyuniume)

11.6. MeToauueckue yKazaHus ISl OOYYAIOIIUXCS IO TMPOXOKACHUIO CAMOCTOATEIHHON
paboThl

B xone BBIOTHEHUS CaMOCTOSATEIBHONU pabOThI, O0YUYAIOUIUIICS BBIMOIHSAET paboTy MO
3aJJaHAI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTelisi, HoO 0e3 ero HermocpeICTBEHHOTO
y4acTusl.

st oOyvaronuxcsi Mo 3a04HOM ¢dopMe OOyYeHHS, CaMOCTOATENbHass paboTa MOXKET
BKIIIOUYATh B ce0s KOHTPOIBHYIO paboTy.

B mporecce BBITTOTHEHUST CaMOCTOSITEIBLHON pabOTHI, y 00ydaromerocss (popMUPYETCs
1enecoo0pa3Hoe IaHUPOBaHUE Pabodero BpeMeHH, KOTOPOe MO3BOJSET UM Pa3BUBATh YMEHUS
N HaBBIKM B YCBOCHHMU W CHCTCMATHU3AllUH HpI/IO6peTa€MBIX 3HaHPII71, o0ecrieunBaeT BBICOKHHA
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOYYEeHHs, TMOMOTaeT TOJyYUTh HABBIKA TOBBIIICHUS
poeCCHOHAIBHOTO YPOBHSI.

MeTtoaudyeckuMi ~ MaTepuaiaMH,  HAMNPaBJSIONIMMH  CaAMOCTOSITENbHYIO  paboTy
00yJarONTUX CSASBIISIOTCS:

—  y4eOHO-METOAMYECKH MaTepral Mo JUCIUILINHE;

—  METOJMYECKHE YKa3aHUS IO BHIMOJIHEHUIO KOHTPOJIBHBIX pa0oT (A1 00ydaromuxcst
10 3204HOU (hopMe 0OyueHUs ).
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11.7. Meroauueckue yKazaHUs JUIs OOy4aroIIUXCS MO MPOXOXKICHHUIO TEKYIIETO
KOHTPOJISl YCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCIEBAEMOCTH IIPEIyCMaTpPUBACT KOHTPOJIb KadecTBa 3HAHUMU
00y4aroIuxcsl, OCYLIECTBISEMOIO B TEYEHUE CeMecTpa C LIEJbI0 OLCHMBAHUS X0Jla OCBOEHUS
JVCLIUATUTAHBL.

MeTobl TeKyIIEro KOHTPOJIs BEIOMPAIOTCS MIPEN01aBaTeNIeM CaMOCTOSTENIbHO UCXOAS U3

cneuu(UKH JUCIUTUIAHBL.

Bo3MoskHBIE METO/IBI TEKYLIIETO KOHTPOJIS 00yUYarOIIHUXCSL:

—YCTHBIN ONPOC HA 3aHATHAX;

—cHrcTeMaThyecKast IpOBepKa BHIIOJIHEHUS MHIMBUAYAJIbHBIX 3a/laHHIH;

—3alIMTa OTYETOB 110 JabopaTOpHBIM padoTam;

—IpOBE/IEHUE KOHTPOJIbHBIX padoT;

—TECTUPOBAHHUE;

—KOHTPOJIb CAMOCTOSITEIHLHBIX PabOT (B MUCEMEHHOMN WJIM YCTHOHM hopmax);

—KOHTPOJIb BHITIOJIHEHUS! HHIUBHIYaIbHOTO 33/I1aHUS HA IPAKTUKY;

—KOHTPOJIb KYPCOBOI'O IPOEKTUPOBAHHUS U BBIIIOJIHEHUS KyPCOBBIX padoT;

MHBIE BU/JIBI, ONIPEEIIIEMbIE ITPENOJaBATEIIEM.

B Teuenue cemectpa obyuaromuiicss opopmisier OTUETHbIE MaTEpUabl B COOTBETCTBUU C

YCTQHOBJICHHBIMH ~ TPEOOBAaHMSIMA M METOJAaMH IIPOBEIEHHS TEKYIIEro KOHTPOJISA, U

Iperno/iaBaTesb OLEHUBAET MPE/ICTaBICHHbIE MATEPUAIbI.

[Ipy noaBENEHMM UTOrOB TEKYILErOo KOHTPOJS YCIEBAaEMOCTH B  BEJOMOCTb

o0yyarolMMCsl ~ BBICTaBJISIFOTCS ~ aTTECTALMOHHBIE  OLIGHKMU:  «aTTECTOBaH»,  «HE

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

HaBbIKM U (WIH) ONBIT JESITEIbHOCTH, XapaKTEepPU3YIOIIMe JTarbl (HOPMUPOBAHUS

KOMIIETEHIINI TUCHUIUIMHBL. Pe3ynbTaThl TEKYIIETO KOHTPOJIS IOJDKHBI YYUTHIBATHCS

IpU IPOMEKYTOYHOH aTTeCTaluy.

11.8. Metoauueckue yka3zaHus Al 00y4aroUIMXcs MO MPOXOKICHHUIO MPOMEKYTOUHOMN
aTTeCTallnu.

[IpomexyTouHas  artectanus  OOydalolmIUXCs  MpeAycMaTpUBaeT  OIICHHBAHHE
IPOMEXKYTOUHBIX U OKOHYATEIbHBIX PE3YyIbTaTOB 00ydeHMs MO auciuruinHe. OHa BKIIIOYAET B
ceOs:

— D9K3aMeH — ¢opMa OIEHKM 3HAHMM, TOJYYCHHBIX OOy4YalomUMCs B TIpoIecce
I/I?)yLIGHI/If[ BCGI7[ JAUCHUIIIIMHBI UJIM €€ 4YaCTHU, HAaBBIKOB C&MOCTO?[TCJ'IBHO?I pa6OTBI, CHOCO6HOCTI/I
NPUMEHATh MX JJis pEUIeHUs] NMPAKTHUYECKUX 3ajad. JK3aMEH, Kak MpaBWIO, MPOBOJUTCS B
MEepUoJ, HK3aMEHAIMOHHOM CECCHMM M 3aBEPIIAETCS aTTECTAIMOHHOM OIEHKON «OTIUYHO,
«XOPOLIOY, KYJOBJIETBOPUTEIBLHO», «HEYIOBIECTBOPUTEIILHOY.

— 3a4eT — 3To (opMa OLIEHKH 3HAHUH, MOJYYEHHBIX OOYyYalOIIUMCS B XO/€ U3yUCHUS
y4eOHOW TUCUUIUIMHBI B LIEJIOM WM IPOMEXYTOUHas (110 OKOHYaHWU CEMECTpa) OlIeHKa 3HaHUM
00ydJaromuMCcs 10 OTAEIBHBIM pa3fiesiaM TUCIUIUIMHBI C aTTECTAIIMOHHOW OIEHKOM «3auTeHO»
WJIH «HE 3a4TEHO.

Pe3ynbrarthl NpoMEXYyTOYHOM aTTECTAallMM 3aHOCSATCSA JEKaHaTaMU B JKypHal ydéra
IPOMEXKYTOUHOM aTTecTaluy, yueOHYI0 KapTOYKy M aBTOMAaTHU3WPOBAHHYIO MH(YOPMAIMOHHYIO
cucremy ' VAIL

ATTCCTaI_[I/IOHHI)Ie OLCHKU II0 q)aKYJ'H)TaTI/IBHI)IM JUCIHUIININHAM BHOCATCA B Ba‘IéTHyIO
KHIDKKY, BEIOMOCTh, YueOHyto kapTouky, AVC I'YAII u, mo coriacoBaHuio ¢ 00yJaroImumcs, B
MPUIOKEHUE K JOKYMEHTY O BbICIIIEM 00pa30BaHUU U O KBAJTU(UKALINH.

[lo pe3ynapTaTaM  yCHEMIHOIO  HPOXOXKJAECHUS  MPOMEXKYTOUHOW  aTTeCTalluu
06y‘IaIOH_[I/IMI/ICSI 1 BBIITOJIHCHUS y‘-I€6HOFO IIJITaHa Ha COOTBGTCTBYI-OHIQM Kypce, JCKAaHAThI
TOTOBST MPOEKT MpHKa3a 0 IEPeBOe 00YJArOIIUXCS C Kypca Ha KypcC.
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Jluct BHECEHUS! U3MEHEHUH B pabouyro MporpaMmy JAUCHUTUINHBI

JlaTa BHECEHUS
M3MEHEHUH U
JIOTIOJIHCHUH.

Iloamnmce BHECHIETO
W3MEHEHHUS

CopaeprxaHue U3MEHEHUH U JOTIOJTHEHUI

JlaTa 1 Ne

IIPOTOKOJIA
3ace1aHusl
Kadeapsl

Iloanuce
3aB.
Kadeapoi
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