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AHHOTaNINA

Hucummummna  «udpoBeie  ycTpolicTBA ¥ MHKPONPOLECCOPBI»  BXOAUT B
0o0pa30oBaTeNIbHYI0 IPOrpaMMy BbICIIEr0 OOpa3oBaHUS — MPOrpaMMy CHELHMAIUTETa 10
HampasieHuio noarotoBku/ cnenuanbHoctd  11.05.01  «PaguosnekTpoHHBIE CUCTEMBI H
KOMIUIEKChl» HalpaBIeHHOCTH «Pajno37eKTpOHHBIE CHUCTEMbl Hepefauyd HHGOpMaLUny.
Juctummaa peanu3yercs kadempoii «Ne22y.

JlucuuiuinHa HaueseHa Ha (G OpMHUPOBAHKE Y BBIITYCKHUKA CIEIYIOIIMX KOMIIETEHIIMIA:

VYK-1 «CrocobeH ocCymecTBIsITh KPUTUYECKHH aHaiu3 MPOOJEMHBIX CHUTyalluid Ha
OCHOBE CUCTEMHOT0 [T0JIX0/1a, BEIpaOaThIBaTh CTPATEIHIO JIEHCTBUI»

OIIK-3 «Croco0eH K JIOTHYECKOMY MBIIIICHUIO, OO0OOIICHHUIO, MPOTHO3UPOBAHUIO,
[IOCTAHOBKE MCCJIEI0BATENbCKUX 3a/1a4 M BBIOOPY IyTeH MX JOCTH)KEHUS, OCBOCHHUIO pabOThl Ha
COBPEMEHHOM H3MEPHUTEIBHOM, JMAarHOCTUYECKOM M TEXHOJIOTHYECKOM O00O0pYAOBaHUH,
UCMOJNBb3YeMOM JUI  PELIeHHUs pa3IMYHbIX HAyYHO-TEXHUYECKUX 3aJad B  objactu
PaZNO3IEKTPOHHON TEXHUKU M MH()OPMAITMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHID»

OIIK-5 «CnocoGeH BBIIOJHATH — OMNBITHO-KOHCTPYKTOPCKHE PpabOTBl € Yy4eTOM
TpeOOBaHWH HOPMATHUBHBIX JOKYMEHTOB B OOJIaCTH PATUOICKTPOHHOW TEXHUKH H
UH(POPMALIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHI

OIIK-7 «CrocobeH TOHUMATh HPUHIMUIBI pabOTHl COBPEMEHHBIX HH(POPMALMOHHBIX
TEXHOJIOTUI U UCTOJIb30BaTh UX JUISl peIlieHHs 3a1a4 IPOpeCcCCHOHATBHOM 1S TETbHOCTI

ConeprxaHue TUCIMIUIMHBI OXBATHIBAECT KPYT BOIPOCOB, CBSI3aHHBIX ¢ (hopMUpOBaHUEM Y
CTYACHTOB 0a30BbIX 3HAHUH B 00JaCTM LU(PPOBOW CXEMOTEXHMKH: TEOPHUM M IPAKTUKH
U(PPOBBIX YCTPOWCTB, NMPUHIIMIIOB TOCTPOCHUS M XapaKTEPUCTUK COBPEMEHHBIX IH(PPOBBIX
YCTPOMCTB, BOIPOCOB aHAIM3a M CHUHTE3a LUQPPOBBIX CUCTEM, a TaKKe Ha3HAuYCHMsI, METOJIOB,
pemaemMbIX 3a1ad, MPUHIMIOB JEHCTBUS U TOCTPOSHUS MHUKPOIPOIIECCOPHBIX YCTPOMCTB C
TOYKHU 3PEHHUS UCIIOJIb30BAaHUS UX B Pa3IMYHBIX OTPACIAX HAYKU U TEXHUKH.

[IperonaBanyie MUCHMIUIMHBI TPEIYCMAaTPUBACT ClEAyIONHE (HOPMBI OpraHH3aIHuN
y4eOHOro mpoliecca: JIEKINH, JJabopaTopHble PadOThl, MPAKTUYECKUE 3aHATHUS, CAMOCTOSITEIbHAS
pabota oOyuatorerocs.

[TporpaMMoil TUCHMITIIMHBI TMPEITyCMOTPEHBI CIEAYIOIINE BHUAbI KOHTPOJS: TEKYIIMH
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUHAS aTTECTAIHs B (popMe dK3aMeHa.

OOmiast TpyAOEMKOCTh OCBOCHMS IMCLUIUIMHBI cOocTaBiseT 4 3a4eTHbIX eAuHuIbl, 144
yaca.

SI3pIK 00y4EHUS 10 TUCIUITIIMHE KPYCCKUHN »



1. IlepedeHb IIaHUPYEMBIX PE3YIbTATOB OOYUEHUS 110 TUCLIUITIIMHE

1.1. Tlenu npenogaBaHusi JUCIUTUTUHBI

Ienpto mpenosaBaHusl TUCLMIUIMHBL ABIseTCd (POPMUPOBAHME Yy CTYJEHTOB 0a30BbIX
3HaHUH B 00JIACTH IU(PPOBON CXEMOTEXHHKH: TECOPHH M MPAKTUKH IHQPPOBBIX YCTPOICTB,
IPUHIUIOB IOCTPOCHUS M XapaKTEPUCTUK COBPEMEHHBIX LHU(POBBIX YCTPOWCTB, BOIPOCOB
aHamM3a ¥ CUHTE3a LU(POBBIX CHUCTEM, a TAKXKe HAa3HAYCHMS, METOOB, pEIIaeMbIX 3aad,
IOPUHIUIOB JEHCTBUSL M IOCTPOEHHS] MHUKPOIPOLIECCOPHBIX YCTPOHCTB C€ TOYKHU 3pEHUs
UCTIOJIb30BAaHUS MX B PA3IMYHBIX OTPACISAX HAYKH U TEXHHUKH.

1.2. JlucumnivHa BXOAUT B COCTaB 00s3aTEeIbHON YacTU 00pa30oBaTeIbHON MPOrpaMMBI
BEICcIIero oopazosanus (naiee — OIT BO).

1.3. TIlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0yUEHUS 110 AUCLHUILUINHE, COOTHECEHHBIX C
IUTaHUpYEMbIMU pe3yibTatamu ocBoeHus OIT BO.

B pesynbrare M3ydeHus AMCLUILIMHBI OO0YYaroIUICS NOJDKEH 00J1afaTh CleAyHOIIUMU
KOMIIETEHIIMSIMUA WJTH WX 9acTsAMH. KoMIeTeHInu 1 WHAMKATOPHI UX JOCTHKCHHS TPUBEICHBI B
Tabimue 1.

Tabmunua 1 — [lepeyeHb KOMIETEHIIMHA U HHINKATOPOB MX JOCTHKCHHS

Kon n
Kareropus (rpymnmna) Kon u HaumeHoBaHue HHIUKATOPA
HauMeHOBaHUE

KOMIICTCHIIN JOCTHIKCHUSA KOMIICTCHIIUN
KOMIICTCHIIMN

VK-1 Cnocoben
OCYIICCTBIISATh

KPUTHYECKUN aHAJIN3
P VK-1.B.2 Bnagers HaBBIKAMU
poOJIEMHBIX

YHI/IBepcaJ'IBHBIG o HCIIOJIb30BAHUA aJITOPUTMOB U I_II/I(I)pOBbIX
CUTyallun Ha OCHOBC
KOMIICTCHIIMHU CpCACTB, NPCAHA3HAUYCHHBIX JJIS aHaJIn3a

CUCTEMHOTO
uH(bOpMaIIUU U TaHHBIX
rnmoaxona,

BbIpa0aThIBaTh
CTpaTEruio NEUCTBUI

OIIK-3 Cnocoben k
JOTUYECKOMY
MBIIIJICHUIO,
000011IeHHIO,
NPOTHO3UPOBAHUIO,
MIOCTaHOBKE
UCCIIETIOBATEIhCKIX
3ajia4d 1 BEIOOPY
IyTeN UX
JOCTHIKCHUS,
OCBOEHHIO paboTHI Ha
Oo6menpodeccnoHalbHBIE | COBPEMEHHOM

OIIK-3.3.1 3HaTh METO/IbI pEIICHUs 3a0a4
aHaJIM3a U pacyeTa XapakTePUCTUK
PaIOdIEKTPOHHBIX CHCTEM U YCTPONCTB C

KOMIICTCHIINHU HU3MCPUTCIBHOM,
MPUMEHEHHEM COBPEMEHHBIX CPEJICTB
JTIMarHOCTUYECKOM U
HU3MEPEHUS U IPOCKTUPOBAHUSA
TEXHOJIOTUYECCKOM
000pyaOBaHUH,

UCTIOJTE3YEMOM JTS
pEIIeHUs Pa3IMYHbIX
HAyYHO-TEXHUYICCKHX
3a/1a4 B 00J1aCTH
Paarol’IEKTPOHHOM
TEXHUKHU U
nH(pOpMaIMOHHO-
KOMMYHHKAIIMOHHBIX




TEXHOJIOTHI
OIIK-5 Cnocoben
BBITIOJHSATH OMBITHO-
OIIK-5.3.1 3HaTH OCHOBHBIE METOBI
KOHCTPYKTOpPCKHE
MPOCKTUPOBAHUS, UCCIICIOBAHUS U
paboThI C yUeTOM
. 9KCIUTyaTaluy CleHaIbHbIX
TpeboBaHU
HODMATHEHEIX PaIUOTEXHUUECKUX CUCTEM
O6menpodeccrnoHaabHbIE 110112 MCHTOB B OIIK-5.Y.1 ymeTh NpUMEHSTH
KOMITETCHIIMH o 6HZCTH MH()OPMAIIMOHHBIE TEXHOJIOTUU U
. UH(GOPMaLMOHHO-BBIUNCIUTEIbHBIC
PazvodIIEKTPOHHOMN
CUCTEMBI JIJIsl PEIICHUs] HAyYHO-
TEXHUKHU U
UCCJIEJIOBATEIbCKUX U MPOEKTHBIX 3a/1a4
nH(pOpMaIMOHHO-
PaIuO3IEKTPOHUKH
KOMMYHHUKAITMOHHBIX
TEXHOJIOTUI
OIIK-7 Cnocoben
MOHUMATb MTPUHIIUIIBI
a00ThI
P OIIK-7.Y.1 ymeTh NpUMEHSATH
COBpPEMEHHBIX
COBpPEMEHHBIE UH(POPMAIIMOHHBIE
O61enpodeccnonaibHble | THPOPMALTUOHHBIX
N TEXHOJIOTHH U MEePCIIEKTUBHBIC METOIBI
KOMIIETEHITHH TEXHOJIOTHI U
MCKYCCTBEHHOT'O MHTEJIJICKTA ISl PEIICHUS
WCII0JIB30BATh UX JJIA 9
3a/1a4 npodeccuoHaNbHOMN 1eATeTbHOCTH
pelieHus 3aaau
poQeCCHOHAIBHON
JIESITEIbHOCTH

2. Mecro nucuumianHsl B ctpyktype OI1
HucnurninuHa MoxkeT 6a3upoBaThCsl Ha 3HAHUSX, pPaHee MPUOOPETEHHBIX 00YUYaIOITUMUCS

IIPYU U3YUYEHHUH CIENYIOUINX AUCIUTIINH:
— «Hudopmartukay,
— «DIeKTpOHUKAY,
— «PagnoTexHuueckue ey U CUTHAIbD,

— «CxemMOTeXHHKA aHAJIOTOBBIX QJICKTPOHHBIX YCTpOﬁCTB>>,

— «JluckpeTHas MaTeMaTUKa»

3HaHI/I$I, IMOJIYYCHHBIC IIPpHU H3YYCHUHW MaTcpuajia }IaHHOﬁ JUCHUIIIIMHBI, UMCHOT KakK
CaAMOCTOATCIIBHOC 3HAYCHUE, TAK U MOT'YT UCIIOJIB30BATHCA ITPU U3YUCHUHN APYTUX NUCHUILINH:

— «ludposas 06paboTKa CUTHATIOBY,

- ((PaIlI/IOE).HeKTPOHHBIC CHUCTCMEI IICpCaavIn I/IH(I)OpMaI_II/II/I»,

— «Y3IIBl U 3JI€MEHTHI PAAUOIJICKTPOHHBIX OMOTECXHUYCCKUX CHCTEM)»

- ((PaIlI/IOE).HeKTPOHHBIC CHUCTCMBI B MCOIUIITMHE U OHOJIOT UM

— «Texnuyeckue cpeacTBa TCICMCAUIIMHBDY, 4 TAKXKXC IPHU BBIIIOJIHCHUA BBIHyCKHOﬁ

KBaJTM(PHUKAIIMOHHOMN paboThI.

3. O0beM U TpyJ0EMKOCTb JUCLIUIUIUHBI
Jlanable 00 o0meM oO0beMe TUCIUIUIMHBI, TPYIOEMKOCTH OTAENbHBIX BHJIOB y4eOHOM
paboTHI MO TUCHHIUINHE (M paclpeaeIeHne 3TOH TPYA0EeMKOCTH TI0 CEMECTpaM) MPECTABICHBI B

Tabaure 2.

Ta6ymmia 2 — O6beM U TPYJT0EMKOCTh JUCITUTIIUHBI

Bun yueGHOM paboThI

TpynoemMkocTh 1o
Bcero ceMecTpam
Neb




1 2 3

Oowan mpyooemKocmep OuUCUUNJIUHDL, 4/ 144 4/ 144
3E/ (4ac)
U3 Hux uacoe npakmuyecKkoil n0020moeKu
AyoumopHnuie 3anamus, BCETO vac. 68 68
B TOM YHCJIE:

nexru (JI), (gac) 34 34

npaktuyeckue/cemunapckue 3aastus  (113), 17 17

(dac)

naboparopusie padbotsl (JIP), (dac) 17 17

KypcoBoii nmpoekT (padota) (KII, KP), (uac)

9K3aMeH, (Jac) 27 27
CamocmosamenvHnas paboma, Bcero (dac) 49 49
Buo npomesxxcymounoit ammecmayuu:. 3a4er,
mubd. 3auger, sk3amen (3auer, dudd. 3au, OK3. OK3.
OK3.%%)

*k
HpHMC‘IaHI/Ie: KaHAUJATCKHUU 3K3aMCH

4. ConepxaHue JUCITUTUTHHBI
4.1. Pacnpeznenenue TpyI10€MKOCTH TUCHUILIMHEI 110 pa3eiaM U BUAAM 3aHITHIA.
Pa3nensbl, TeMbl AUCHUIIIMHBL U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabnuua 3 — Pazesnbl, TeMbl TUCIMILINHBI, UX TPYA0EMKOCTh

Paznenpl, TeMBI TUCITATIIINHBI Jexunn | 113 (C3) P KII CPC
’ (dac) (dac) (uac) (dac) (gac)
Cemectp 6
Paznen 1. OcHOBBI TEOpUU JIOTHYECKUX (PYHKLIUI 4 4 2 9
Paznen 2. ILludpoBble TUCKpETHBIE YCTPOKCcTBA 6 4 3 10
Pasznen 3. [Ilpoctele MuKpompoueccopsl u
MHUKPOIIPOLIECCOPHBIE CUCTEMBI. MHUKPOKOHTPOJI- 8 4 4 10
Jepsl
Paznen 4. MHurepdelicHble cxeMbl, agantepbl U 3 5 4 10
KOHTPOJIIEPHI
Paznen 5. Ilponeccopsl 1udpoBoit 00paboTKu 8 4 10
CUTHAJIOB
Hroro B cemectpe: 34 17 17 49
Htoro 34 17 17 0 49

[IpakTiueckass MOATOTOBKA 3aKJIOYaeTCsl B  HEMOCPEICTBEHHOM  BBIIIOJHEHUU
Oo0yyaromMMHUCs.  OIpENeNeHHBIX  TPYIOBBIX  (QYHKUMH,  CBSI3aHHBIX C  Oy;aymei
poeCCHOHATBHOM 1€ TEIbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxanne pa3iesoB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B Ta0IHIE 4.

Ta6muma 4 — ConepxaHue pa3aesioB U TeM JEKIIMOHHOTO UK

Howmep pa3znena Ha3Banue u copepxanue pa3aenoB U TeM JEKIIMOHHBIX 3aHATUM
Paznen 1. Jlexmus 1.
OCHOBBI TEOPUU JIOTUHYECKUX [IpencraBnenune uucen B 1udpoBoit snekrporuke. CraHmapT
byHKUIMI npezncTaBieHus uducen B (opmate c ruraBatouiei 3amstoil IEEE]
754. ApudmeTndeckre IeHCTBUS B IBOUYHON CUCTEME CUHUCIICHUS.




Jlexuus 2.

OO6mme cBemeHuss O  (QyHKIUAX  anreOpsl  JIOTHKH,
[lepexnrouarenbuple  (QYHKIMM W HMX KAHOHHYECKHE (DOPMBI.
OO0rmiee MOHIATHS O MHUHMUMH3AIMK TEPEKIIIOYATeIIbHBIX (DYHKITUH.
[TocTpoeHre TPUHIUMUATBHBIX JIEKTPUUECKUX CXEM Ha OCHOBE
MHUHHMH3UPOBAHHBIX MTEPEKII0UATEIBHBIX (DYHKITHI

Paznen 2. Jlexuus 3.
[Tudpossie TUCKpPETHBIE [TpobnemaTtuka NPOEKTUPOBAHUS KOMOMHAILIMOHHBIX CXEM.
yCTpoiicTBa [Tpeobpazoarenu konoB. Llugparopsr. demmdparopsr.
Jlekusg 4.
Cxembl cpaBHEHMs. MyJbTUIUIEKCOPBI. J|eMyJIbTUIIIIEKCOPBL,
Tpurrepsl.
Jlexuus 5.
Peructpel u peructpoBble (aiinbl. J[BoMuHBIE CUETYHKH.
MoienrpoBaHue U aHaJIU3 paboThl IBOMYHBIX CYETUYUKOB.
Paznen 3. Jlekiug 6.
[TpocThie MUKPOITPOLIECCOPHI Knaccugukaiuss MEKpOIIPOIIECCOPOB, OCHOBHBIC BapUAHTHI HX|
u MHUKPOIPOLIECCOPHBIE |CTPYKTYPbl M apXUTEKTypbl. OOIIas CTPyKTypa M IPHHLUIIB]
CUCTEMBI. (YHKIIMOHUPOBAHUSI MUKPOIIPOLIECCOPHBIX CUCTEM.
MWUKpPOKOHTPOJIIIEPHI Jlexuus 7.
Crpykrypa ¥ (QYHKIMOHMPOBAHUE TIPOLECCOPOB Pexunmebl
paboThI Mpoleccopa U OpraHu3anus namsaTu. Peructposas MoJienb.
OO0mue cBeAeHHS O COBPEMEHHBIX  MHUKPOKOHTPOJUIEpAX.
[Torynsipable cemeiicTBa MUKPOKOHTPOJIIEPOB.
Jlexuus 8.
[TponieccopHoe AIIpO MHUKPOKOHTPOJLIEPA.,
MUKpOKOHTPOJIIEPHI ceMelncTBa AVR. ApXUTEKTYpA
MUKPOKOHTpOJUIEpa AVR. ITopTel BB0/1a/BbIBO/IA
MukpokoHTtposuiepa AVR.
Jlexmus 9.
Cucrema mnpepoiBaHuil MukpokoHtposuiepa AVR. Taiimepsi,
Taiimepbl cueTunku. OCHOBHBIE CpPEICTBA IPOrPAMMHUPOBAHMUS]
MHUKpPOKOHTpoJuIepoB cemerictBa AVR
Paznen 4. Jlexmms 10.
WnuTepdeiicHble cXeMBbl, Knaccudukanus nHTep(hEeNCHBIX MHKPOIIPOLIECCOPHBIX

aZlallITCPbl U KOHTPOJUICPBL

cucteMm. lllunnsie popmupoBatenu u OyhepHbie peTUCTPHI.
Jlexmg 11.

[lepemaya  mocnemoBaTeNbHBIX  JaHHBIX.  ACHHXPOHHAsI
nepenavya. CHHXpOHHas mepeaaJa.
Jlexmms 12.

Unrepdeiicer Serial Peripheral Interconnect (SPI) u Inter
Integrated Circuits (12C).

Jlexuus 13.

(I)OpMI/IpOBaHI/Ie CHUI'HAJIOB C IHHpOTHO-HMHYHLCHOﬁ
monyssiuuii Uurepdeiic Join Test Action Group (JTAG).

Pazpen 5.
[Tpoueccops! nudpoBoit
00paboOTKH CUTHATIOB

Jlexius 14.

O6o6mennas  crpykrypa  Digital  Signal  Processing.
Knaccugukarus nporeccopoB uppoBoit 00pabOTKH CUTHAJIOB.

Jlexmus 15.

ApHu(]pMETHKO-TIOTHUECKOe YCTPOHCTBO AaHHBIX. [IpocTpaHcTBO
HaMSTH.

Jlexuus 16.




VYcerpoiicTBO reHepanuu apecoB U PEKUMBL  aJpecallvi,
[Iporpammupyembiii KOHTPOJLIED.

Jlexuums 17.

KpaTtkas xapakrepucTuka MOpPTOB IMGPOBOrO MpoIeccopa.
[lepcnekTuBBl  pa3BUTUS  MHUKPOMPOIECCOPHBIX  CUCTEM U
YCTPOMCTB.

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS
Tembl NpakTUUECKUX 3aHATHI U UX TPYJTOEMKOCTh IPUBEICHBI B TAOIHUILIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHsATHs U UX TPYIOEMKOCTb

W3 Hux Ne
Ne TeMbl MPaKTUYECKUX Popme! TpynoeMKOCTb, | IPAKTUYECKOH | pa3iena
/o 3aHATUAN TIPAKTHHUCCKUX (dac) MOJTOTOBKH, | TUCIIMII
SaHATHH (gac) JINHBI
Cemectp 6
1 | IBonunas apudpmeTuka B Pemenue 3anau 2 1
oOpaTHOM U
JIOTIOJTHUTEILHOM KOJIE
2 | JIBOMYHO-ACCATUYHAS Pewmenue 3amau 2 1
apu(dMeTHKa B IPSIMOM KOJIe
3 | Cunres xomOmHarmonuoro | Perrenue 3agau 2 2
YCTpOWCTBA
4 | MuHnuMusanusa JOrM4yeckux | Perrenne 3aga4 2 2
byHKIMI
5 | Bemmonnenue Pemenue 3amau 2 3
apudmeTuyecKux KOMaH/I
MHUKPOTIPOIIECCOPOM
6 | Brimonaenue jornuecknx | Pemenue 3amau 2 3
KOMaHJ MEKPOITPOIIECCOPOM
7 | CunxpoHHast U acuHXpoHHas | Pemienue 3anau 2 4
nepeavya JaHHbIX
8 | Curnamnsl C mpoTHO- | Pemienue 3amau 3 4
WMIYJIbCHON MOAYJISIIMEN
Bcero 17
4.4. JlabopaTopHbIE 3aHATHS
Tembl 1a00opaTOPHBIX 3aHATUHN U UX TPYAOEMKOCTh PUBEICHBI B TabmuIle 6.
Tabmuna 6 — JlaBopaTtopHble 3aHSITHS U UX TPYJIOEMKOCTh
W3 Hux Ne
No TpyzoemKo npaKTlinecxo paszen
n/ HaumeHnoBaHue 1ab0paTopHbIX paboT cTe, (uac) 174 a
I ’ MMOJTOTOBKH, | JHUCITHII
(gac) JIUHBI
Cemectp 6
W3yuyenne mporpamMmHOrOo  OoOecriedeHUs U
| | CMCTeMBI  KOMaHI ~MHKPOKOHTpOIIEpa AVR. 5 1
Uccnenosanue MeXaHu3Ma 00paboTKH
OTPUIIATEIIBHBIX YHCEJI C TOMOIIBIO  s3BbIKA




Assembler s mukpokoHTposuiepa AVR

HccnenoBanne MexanuzMa paldoThl Aemudpaiuu
KOMaHJ B MUKpPOKOHTpoJuiepax cemeiictBa AVR.
UccnenoBanne mexaHusma (HyHKIHOHHUPOBAHUS
2 | BHYTpEHHEH maMsiTH B MHKPOKOHTpOJUIEpax 3
cemerictrea AVR. HcciaemoBanme MexaHusma
(YHKIMOHUPOBAHUS  CUETYMKOB  COOBITHH B
MHUKPOKOHTpoJIIepax cemericta AVR

HccnenoBanue BBITIOJTHEHUS IIPOrpPaMMBbI
00pabOTKM MAaCCUBOB Pa3MEIIEHHBIX BO BHEILHEH
3 | mamsaTi KOHTpOJIIEpa ceMeNncTBa AVR 2
HOCPEJICTBOM A3bIKA IPOrpaMMHUPOBAHUS
Assembler

HccnenoBanue BBITIOJTHEHUS MIPOrPaMMBbI
00pabOTKH MAacCUBOB pa3MEMIEHHBIX BO BHEIIHEH
aMsTH KOHTpOJLIepa ceMelcTBa AVR
TIOCPEJICTBOM sI3bIKa MporpammupoBanusi C++

HccnenoBanue BBITTOJTHCHUS POTPaMMBI
5 | oOpaboTkn  WHPOpPMAMK B  KOHTPOJUIEPE 2
cemerictea AVR

HccenenoBanue  yCTpOMCTB — BBOJA-  BBIBOJA
6 | IMCKPETHBIX  CHTHAJOB B  IPOLECCOPHBIX 2
CHCTEMaX YIPaBICHUS

HccnenoBanue YCTPOWCTB MaTPUYHOU
YKUJKOKPUCTAJUTMYECKON MHIUKAIIUU

HccnenoBanne cpeicTB BBOJA — aHAIOTOBOM
uHpOpMaLUu

Bcero 17

4.5. KypcoBoe npoeKkTUupoBaHUE/ BHIIOTHEHUE KyPCOBON PabOThI
Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO

4.6. CamocrodTenbHas paboTa 00y4aroUIXcs
Bunel camoctosiTenbHON paboThI U €€ TPYAO0EMKOCTh IPUBEJIEHBI B TabuLe 7.

Tabnuna 7 — Buabl caMmocTosTenbHON pabOThI M €€ TPYA0EMKOCTh

. Bcero, | Cemectp 6,
Bun camocrositensHo# paboTh
qac qac
1 2 3
W3yueHne TeopeTuyecKoro Marepuasia 20 20
quciuminiel (TO)
Kypcosoe npoektuposanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI'3)
Brinonnenue pedepara (P)
[ToaroToBka K TeKyuemMy KOHTPOJIIO 20 20
ycneBaemoctu (TKY)
Homamnee 3aganue ([13)
KonTtposbabie paboTsl 3a09HnK0B (KP3)
[ToaroToBKa K MpOMEKyTOUHOM 9 9




arrectanuu (I1A)

Bcero: 49 49

5. IlepeueHnb y4eOHO-METOAMYECKOTO OOECTICUCHUS

JUISL CAMOCTOSTEIILHON PabOThl 00YUYaOIIUXCS 10 AUCIUIUTHHE (MOIYJTIO)

Y4eOHO-MEeTOINYECKHE MaTepualibl ISl CAMOCTOSITENFHOW paboThl 00y4aromuXxcs yKa3aHbl B

ma. 7-11.

6. IlepeueHb nMeYaTHBIX U ANEKTPOHHBIX YUEOHBIX N3JaHUN
[lepedyeHpb neyaTHBIX U SJEKTPOHHBIX YUeOHBIX M3/IaHUI MpHUBEEH B TadIuUIe 8.
Tabnuua 8— [lepeyeHb Ne4aTHBIX U JIEKTPOHHBIX YUEOHBIX U3AaHUI

Hludp/
URL
ajpec

bubnuorpaduueckas ccplika

KomuecTso 3Kk3eMIUIIpOB B
Oubmoreke

(KpoMe AIIEKTPOHHBIX IK3EMILISIPOB)

004 (075)
V27

YTproMOB, EBrenunii ITaBoBuu.
[Mudposas cxemoTexHUKa : yuyeOHOE mocodue /
E. I1. YrpromoB. - 2-e u3a., nepepad. u jom. -
CIIb. : BXB - IletepOypr, 2005. - 800 c. : puc.
- bubnuorp.: c¢. 761 - 766. -IIpenm. yka3s.: c.
767 - 782. - ISBN 5-94157-397-9

13

[MudpoBas  cxemoTexHUKa [ DNEKTPOHHBIN
pecypc] : METOOMYECKHE  YyKa3aHUs K
BBIMOJIHEHUIO ~ Ja0OpaTOpHbIX  paboT ¢
npuMeHerneM smynstopoB [t CIIO]. 9. 1/
C.-ITerep0. roc. YH-T a’pOKOCM.
npudopocTtpoenus ; coct.: Jl. . Kacnun, H. IT.
Tpymmna, . J. KynukoB. - OnexTpoH.
TekctoBble mad. - CII10. : U3n-so I'VAII, 2014.
- 37 c. -Cucrem. tpeboBanusi: ACROBAT
READER 5.X. - 3aru. ¢ TuTyl. ’KpaHa. - b. 11.

[ludppoBast  cxeMOTEeXHHKA [ DIEKTPOHHBIHI
pecypc] : METOAMYECKHME yKa3aHUs IO
NPOBEACHUIO  JAOOpaTOpHBIX  paboT ¢
npuMeHeHueM smysstopos [ CIIO]. 4. 2/
C.-ITerep®. roc. YH-T a’pOKOCM.
npubdopoctpoenus ; coct.: Jl. . Kacnun, H. I1.
Tpymmna, . J. KynukoB. - DOnexTpoH.
TexcToBEIe jaH. - CII6. : U3n-o I'YAII 2015.
- 55 c. -Cucrem. tpeboBanus: ACROBAT
READER 5.X. - 3aru. ¢ TuTyn. ’kpaHa. - b. 11.

004
D 42

deHora, Brnagumup Hukonaesuu.

[IpoexTupoBanue MHKPOTIPOIIECCOPHBIX
cucteM [Tekcr] : ydeOHO-MeTOAMYECKOE
nocobue / B. H. ®enora, B. B. Ilepmok ; C.-
[TetepO. roc. YH-T a9POKOCM.
npubopoctpoenus. - CII6. : Uzn-Bo ['VAII,
2008. - 95 c. : Tabxa. - bubmmorp.: c. 78 (21
Ha3B.). - ISBN 978-5-8088-0323-7
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EBcrudeer A.B. Mukpokontposiepst AVR
cemerictBa Classic ¢pupmer ATMEL
[DnekTpoHHBbIHN pecypc]. — Pexum gocryna:




https://e.lanbook.com/book/61005#book_name.
— BX0J1 CBOOOIHBIN. SI3BIK PYCCKHIA.

EBcrudees, A. B. MHKPOKOHTpOIIEPHI
AVR cemeticta Tiny u Mega dupmer ATMEL
004.3 |/ A. B. Escrudees. - 2-¢ u3a. - M. : JIOJIDKA-
E 26 XXI, 2005. - 560 c. : ta6n., rpad. - (MupoBas
aJeKTpoHuKa). - Ilpeam. ykas.: c. 554 - 558. -
ISBN 5-94120-099-4

7. IlepeyeHb MEKTPOHHBIX OOPa30BaATEIbHBIX PECYPCOB
MH(OPMaLMOHHO-TEIIEKOMMYHHUKAITUOHHOM ceTn «IHTepHeT»
Ilepeuenn AIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB UH(POPMAIMOHHO-
TEJIEeKOMMYHUKAIMOHHON ceTu «VHTepHeT», HEOOXOAMMBIX MJii OCBOCHHUS JTUCIUILIMHBI
npuBezeH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3JIEKTPOHHBIX OOpa30BaTEIbHBIX PECYPCOB HH(POPMALMOHHO-
TEJEKOMMYHUKAMOHHOU cetu «MHTepHEeT»
URL aapec HaumenoBanue

He npenycmotrpeno

8. Ilepeuenp HHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHMS, MCHOJIB3YEMOIO IpPHU OCYHIECTBICHUU
00pa30BaTEILHOTO MPOIEcca M0 JUCIUIIIHHE.
[TepeueHp UCTIONIB3yEeMOT0 IPOrPaMMHOTO oOecTieueHHs mpeacTaBieH B Tabuuie 10.

Tabmuna 10— [TepeueHsr mporpaMMHOT0 00€CIICUCHIS

Ne m/m HanmenoBanue

He npenycmorpeno

8.2. IlepeucHb MH()OPMAITMOHHO-CIIPABOYHBIX CUCTEM,HCIT0JIb3YEMBIX npu
OCYIIECTBIIEHUU 00pa30BaTEILHOTO MPoIiecca Mo AUCIUILTHHE

[lepeuens WMCTHONB3yeMBIX HH(DOPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEICTABICH B
Tabmmite 11.

Tabauna 11— Ilepeuenb MHGOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

No /1t HanmenoBanue

He npenycmotpeno

9. MarepuanbHO-TeXHUYECKast 6a3a
CocrtaB MaTepuHaTbHO-TEXHUYECKONW 0a3pl, HEOOXOAMMOW ISl  OCYIIECTBIICHHS
00pa3oBaTeNbHOTO Mpoliecca Mo TUCIUIUIMHE, IPeCTaBliIeH B Tabmuiel 2.

Tabmuna 12 — CocTaB MaTepHaIbHO-TEXHUIECKON 0a3bl

Ne HanmeHnoBaHMe cOCTaBHON 4acTH Howmep aynutopun
/1 MaTepUaTbHO-TEXHUUECKOH 0a3bl (TIpu HEOOXOMMOCTH )

1 | JlexiuoHHas MyJIbTUMEAUMHAS ayAUTOPHUS

JIaGoparopust IUPPOBON CXEMOTEXHUKU 22-08




10. Omnenounble CpencTBa s MPOBEACHUS TPOMEKYTOUHOM aTTeCTaIluN
10.1. CoctaB OIICHOYHBIX CPEICTBAJS IPOBEACHUS IPOMEKYTOYHOW aTTECTAllUU
00yyJaronuxcs no IUCIUILIMHE TTpUBeIeH B Tabnwuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPECTB JIJIsl MPOBEACHHMSI IPOMEKYTOYHON aTTeCTalluU

Bua npoMexyTo4HOM arrecTanyuu [IepedyeHb OLICHOYHBIX CPEACTB

DK3aMeH Crmcok BOITPOCOB K 3K3aMCHY

10.2. B kauecTBe KpUTEpHUEB OIICHKH YPOBHSI CHOPMHUPOBAHHOCTH (OCBOCHHS)
KOMIIETCHIIMA OOYyJYaIOMMUCS MPUMEHSICTCS S-0auThbHas MIKaia OIEHKA cPOpMHUpPOBAHHOCTU
KOMIIETEHIIHI, KOTopas puBeeHa B Tadumie 14. B TeueHne cemecTpa MOXKET HCIOIB30BAThCS
100-0annpHast ~ mKajma ~ MOXIYJBHO-PEUTMHTOBOW  CHUCTEMbl ~ YHUBEPCUTETa,  IpaBHIa
UCTIOJI30BaHUSI KOTOPOW, YCTAHOBJICHBI COOTBETCTBYIOIIUM JIOKAIbHBIM HOPMATUBHBIM aKTOM
'YAIL
Tabnuna 14 —Kputepuu olleHKH YPOBHsI CPOPMHUPOBAHHOCTH KOMITETCHIIUH

Or11eHKa KOMITETEHIUI

XapakreprucTika chOpMUPOBAHHBIX KOMIIETEHIIMIA
5-0ayupHad mIKama PAKTEp (bopmp

— oOyyvaromuiicss TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIICIOBATEIIFHO U TPAMOTHO €T'0 M3JIaracr;

— ONMMpasiCh Ha 3HAHWS OCHOBHOW W JOTOJHHUTEIHHOW JIMTEPATYPHI,
TECHO MPHBSI3BIBACT YCBOCHHBIC HAYYHBIC MOJIOKCHHS C IPAKTUICCKOM
JICSITCIIbHOCTBIO HAIPABJICHMUS,

— yMeJ0 000CHOBBIBAET U apTYMEHTHUPYET BBIIBUTACMbIC UM HJICH;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— cBOOOJIHO BJIaJICCT CHCTEMOM CIIeIMATM3UPOBAHHBIX OHITHH.

«OTIIMYHO»
<Ga4YTCHO»

— oOyuJaroIuiicss TBEPI0 YCBOWIJI MPOTPaMMHBINA MaTepuan, TpaMOTHO U
[0 CyIIeCTBY HW3JIaraeT ero, ONUpasCh Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI,

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBAa€T YCBOCHHBIE 3HAHUS C MPAKTHYECKON AESITENbHOCTHIO
HaTPABIICHUS;

— apryMEHTUPYET Hay4IHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BIIaJICET CUCTEMOM CIICIIUATU3UPOBAHHBIX OHSATHMH.

«XOpOoLIO»
(GavTCHO»

— o0yyarouuiicss yCBOMWJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepual,
[0 CYIIECTBY M3JIaraeT €ro, ONHpPasCh HAa 3HAHUSA TOJBKO OCHOBHOM
JIUTEPATYPBHI;

— JIONyCKaeT HECYIIECTBEHHbIE OIIMOKN U HETOYHOCTH;

— UCIIBITBIBAECT 3aTPYAHEHUS B NPAKTUYECKOM IPUMEHEHUW 3HAHWUU
HallpaBJICHUS;

— cnabo apryMeHTUPYET Hay4yHbIE TTOJI0KEHUS;

— 3aTpyIHsAeTCA B (POPMYIMPOBAHUN BBIBOJOB M 0000IICHHUI;

— YaCTHYHO BJIAJECET CUCTEMON CIIENMAIN3UPOBAHHBIX OHSITHII.

«YHOOBJICTBOPUTCIIEHO»
(GavTCHO»

— o0OyJaromuicss HE YCBOWJI 3HAYUTEIILHOM 4YacTH MPOrPaMMHOTO
MaTepuana;

— IOMyCKaeT  CYUIECTBEHHbIE  OMMOKA W  HETOYHOCTH  MPH
paccMOTPEHHH MTPOOJIEM B KOHKPETHOM HaIPaBIICHUH;

— UCTIBITHIBACT TPYJHOCTH B MPAKTHYECKOM IMPUMEHCHUH 3HAHHIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOJOKEHHUS;

— He (hOPMYJUPYET BBIBOJOB M 000OIICHHUH.

«HCYOOBJICTBOPUTCIILHO»
«HE 3a4YTCHO»

10.3. TunoBble KOHTPOJIbHBIC 33aHUS WIIK HHBIE MAaTEPUAIIBI.
Bomnpocsr (3amaun) nist sKk3amMeHa mpeIcTaBlIeHbl B Tadsmie 15.

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




Ne i/t

[Tepedyens BonmpocoB (3a1av) 11 IK3aMeHa

Kon
UHMKATOpa

[Ipencrapnenne uncen B IUQPPOBOH dIekTpoHHKe. lloscHUTE B dYeM
COCTOMT CyThb JBOMYHOTO KOJMPOBAHUS.  3alMIIUTE  IIOJIMHOM,
omnuceBalonMid  Jr000e  YMCI0 B JIO0OH  cHCTEeME  CUHMCIICHUS.
[pexncraBnenue yncen B popme ¢ GUKCUPOBAHHOU M IUIABAIOIIEH 3aIISITOM.
[lepeuncnure JOCTOMHCTBA U HEJOCTATKU KAXKIOH (DOPMBI MPECTaBICHUS
ygyceld. ONUIIUTE anropuT™M, C MOMOIIBIO KOTOPOrO OCYIIECTBISET
Npe/ICTaBICHUsT Yucea B Qopmare ¢ IuiaBaromiedd amsroi. Ilosicuute, B
KakOM THIIE AaBHAIJMOHHOTO  PAIMO3IEKTPOHHOTO  000pyIOBaHMSA
HCTIONB3YIOTCS YWClIa C (PUKCHPOBAaHHOH, a B KakOM C IUTABaromIei
3aIITOM.

VYK-1.B.2

IpencraBnerne umcen B mupoBoi  amekTpoHumke.  CraHmapt
MIpeaCTaBICHAS Yucel ¢ maBaromeii 3amsaroid |IEEE 754. Toscuute, mns
Kakux mened wucmomssyercs cranmaptr |EEE 754, xakwme Buns
MPEICTAaBICHAS 4YHCelI C IUIABAIOMIeH 3amsTOd paccMaTpUBAIOTCS B
CTaHJAPTE, MOPSIOK MPEACTABICHHUS YHCEN «TYIa» U «00paTHOY, MOPSI0K
OKpyrJieHHs1 4yucell B Qopmare ¢ ruiaBaromedd 3amstoil. [lepeuncnure n
packpoiite ocHOBHBIE nosiokeHust crangaprta |[EEE 754.

VK-1.B.2

OOmue cBeeHuss 0 QyHKUUSIX anreOpbl JIOTMKA. DYHKIMU W ONEpanyy.
JlaiiTe TOHATHE CJEAYIOIIUM IMOHSATHUSAM aireOpbl JIOTMKW: Tabiauna
UCTUHHOCTH, (QYHKIUs, oOmepaTtop, Jorudyeckas (QyHKuus OmHOU
NIEpEeMEHHOH, Jormdeckass (yHKOWS JABYX MEPEMEHHBIX, JIOTHYECKas
(GYHKIMA Tpex IIepeMEHHbBI, JIOTHYEeCKHEe JJEeMEHTH. Packpoiite u
3aIHIINTE OCHOBHBIC (PYHKIIMHU aIreOpbl JOTHKH.

OIIK-3.3.1

OCHOBHEIE 3aKOHBEI B npaBujia anre6p51 JIOTHUKHU. PaCKpOﬁTe, 3allMIIUTC U
JAOKAXKUTC CJICAYIOIHNE 3aKOHBI aJ'IFe6pr JIOTUKH: KOMMYTAaTHUBHOCTH,
aCCOMMaTUBHOCTH, ZlI/ICTpI/I6yTI/IBHOCTI/I, HUACMIIOTCHTHOCTH, OTpHULAHUS,
Z[BOfICTBeHHOCTH.

OIIK-3.3.1

OcHOBHBIE 3aKOHBI U TpaBHJa aireOpsl Joruku. Packpoiite, 3anummre n
MIPEeCTaBbTE B BUAEC KOHEYHBIX IM(PPOBBIX YCTPOUCTB CIEAYIOIINE
IIpaBUa anreOpbl JIOTUKU: CBEPTKH, IOJHOTO CKJICHBAHHSA, HEMOJIHOTO
ckieuBanus, Ilopenxoro, onepamuii ¢ koHCTaHTaMHU. PaboTy kaxmoro us
H(POBBIX YCTPOWCTB MOSCHUTE C IIOMOIIBIO TaOJIHI] HICTHHHOCTH.

OIIK-3.3.1

OCHOBHBIC 3aKOHBI W TMpaBwia aireOpbl Joruku. Jlaiite KpaTkyro
XapaKTePUCTUKY W TEPEUYHCIUTe OCHOBHBIE OTIWYHS  CIEAYIONINX
anrebpanueckux cuctem: aireopsl JKerankuna, anreopsr Ileddepa,
anreOper  [Iupca. Ykaxkute, Kakas W3 TNPHUBEICHHBIX alreOpandecKux
cucteM Hamboliee MPEeNMOYTHTENbHA IS MCIOIB30BaHHUS B aBHAITIOHHOM
PaINO3JIEKTPOHHOM 000PYIOBAaHUH U TIOYEMY.

VYK-1.B.2

[lepexmouatenbaple  (QYHKOMM W WX~ KaHOHMYECKHE  (OPMBL
OneMeHTapHble  KOHBIOHKIMM WM AW3BIOHKIMHU. JlaliTe  moHATHE
KOHBIOHKIIMM ¥ JN3BIOHKIMH. PackpoWTe TEpPMUH «KOHCTHTYEHTA».
[TosicHnTe HEOOXOIUMOCTH NMPUMEHEHHS 3JIEMEHTAPHBIX KOHBIOHKIUN U
IU3BIOHKIMK. [lepeuncnnTe NOCTOMHCTBA OT MPUMEHEHHS OIMHCAHHBIX
BbIIIE (PYHKITHHA.

VK-1.B.2

Kanonnueckne ¢(opmbl mepekirodaTeNbHeIX  QyHKIuil. CoBepuieHHas
OU3BIOHKTHBHAS (hopMa NPEACTaBICHUS MNEPEKII0YaTeIbHOW (QYHKITHH.
OnumuTe TMpaBWiIO mepexoma oOT TaOIW4HOH  (GOpMBI  3ammCH
MEPEeKITI0YaTeIbHOW (DYHKIMH K COBEPIICHHOW AW3BIOHKTUBHOH (opme.
[MpuBenure mnpumep 3((GEKTUBHOTO HCHONB30BaHUS  COBEPIICHHOU
JM3BIOHKTHBHON HOPMAJIBHOHM (POPMBI ITPEACTaBICHNUS TIEPEKIIOUaTeNbHON
¢ynknuu.  HawyepTuTe  NPUHIMNHAIBHYIO — DJIEKTPHYECKYIO — CXEMY
IU(pPOBOr0O YCTPOHCTBA.

OIIK-3.3.1

Kanonnveckue (opMbl TepekrodaTeNbHbIX  (QyHKIuil. CoBeplicHHAs
KOHBIOHKTHBHAs (opMa TPEICTABICHHUS MMEPEKIOYATSIEHON (DYHKIHH.
Onummre TpaBWwIO TIepexona OT TaOnu4HOM  QopMbl  3amucu
MIePEKITIOYATETHbHON (YHKIIMM K COBEPIICHHOW KOHBIOHKTUBHOW (hopme.
[IpuBenure mpuMep >PPEKTHBHOTO HCIIONB30BAHMSA  COBEPIICHHON
KOHBIOHKTUBHON HOpMaJIbHON (DOPMBI TIPEICTABICHUS MTePEKII0IAaTeILHON
¢yskurn.  HadepTuTe  NpHHOMOHATIBHYIO — DJICKTPHYECKYI0  CXEMY
M(GpPOBOro YCTPOMCTBA.

OIIK-3.3.1




10

OOmue TOHATHS O MHHUMM3ALMM [EPEKIIoYaTeIbHOH  (DYHKIHH.
CkienBaHHE COCEOHHMX CJIaraeMbIX. JalHIINTe MEPeKII0YaTeNbHYI0
(YHKIMIO IBYyX NEPEMEHHBIX W MPHUMEHss K HEeW OIepalyio CKICUBaHUS
COCEHMX cJaraeMbIX ympocTuTre ee. HauepTuTe NIpUHIUNMATIBHYIO
NIEKTPUUECKYIO CXEMY IO HepeKtouaTeIbHON (QYHKIUHM 10 MIPUMEHEHHS
oIepalyy 1 Noce.

OIIK-3.3.1

11

OOmue TOHATHS O MHHUMM3AIMKM [EPEKIIoYaTeIbHOH — (DYHKIHH.
MuHuUMH3aIMs TIEPEKTI0YaTeNbHON (yHKINU TTOCPENCTBOM JHArpaMMBI
Befiwa-Kapro.  3ammmmre — mepexmoyaTtenbHYI0 — (QYHKOHIO  TpeX
MIEPEMEHHBIX U NMPHUMEHAS K HEW OMEpario MHHUMM3AINH TTOCPEICTBOM
quarpammel - Beidiua  ympoctute ee.  HauepTure nIpHMHUIMIUAIBHYIO
IEKTPUUECKYIO CXEMY IO MEPEKIIOUaTeIbHON (QYHKIUH OO MPUMEHCHHS
OTIEpaIMy 1 MOCIIE.

OIIK-3.3.1

12

OO0umie TOHATHS O MUHUMH3AOUU TEPEKII0YaTeNbHON  (YHKIHN.
MuHHMU3AIUS TOTHOCTBIO OIMPEICIICHHBIX MEPEKI0YaTEIbHBIX (OYHKIHN
B COBEpIICHHOW KOHBIOHKTUBHOW HOpMasibHOH (opme. 3anumure
MEPEKITI0YATSIbHYI0 (YHKIMIO TPEX MEPEMCHHBIX M MPHUMEHSS K Hel
OTepali0 MUHUMH3AIMN YIPOCTHTE ee. HayepTuTe NPHUHIUNHATBHYIO
JJIEKTPUUYCCKYIO CXEMY IO MEPEKIoYaTeIbHON (BYHKIUU 10 MPUMCHCHUS
OTIepallvH | MOCe.

OIIK-3.3.1

13

OOmue moHATHS O MHHUMM3AINM TEPEKITIOYaTeNIbHON  (YHKIHH.
MuHUMHA3AIHS MEepPEeKITI0YATETLHOM byHKINH anredpandecKkum
npeoOpa3oBaHWeM. 3aNHIINTe MEPEKII0YATENbHYI0 (YHKIHIO Tpex
MIEpEeMEHHBIX W MPUMEHSS K HeH OIepaliio MUHUMH3ALUHN yIIPOCTUTE €e.
Hauepture MPUHINIHATBHYIO NIEKTPUUECKYIO cxemy o
MIePEeKIII0YATENbHON (DYHKIIMH IO IPUMEHEHHUS OIIEPaIliK U 110CIIe

OIIK-3.3.1

14

OOuie TOHATHS O MHUHUMH3AIUU TEPEKII0YATeNbHON  (YHKIHU.
Munumu3zanus MEepPEeKIII0YaTENbHON GbyHKIMN IIOCPECTBOM
¢dakynpTaTHBa.  3amUIINTEe  MEPEKIOYATEIbHYI0  (YHKIHIO  Tpex
MEPEMEHHBIX U NMPUMEHSA K HEl oneparuio MUHUMU3ALUN YIIPOCTUTE €e.
Haueptute MPUHLIUNHAIIBHYIO 3JIEKTPUYECKYIO cXemy o
MEPEKIII0YATSIbHON (DYHKIIMHU JI0 MPUMEHCHHS OTIEPAIIMH U TIOCIIE.

OIIK-3.3.1

15

[MpobnemaTrka MpOEKTUPOBaHMSI KOMOWMHAIIMOHHBIX cxeM. [losicHuTe, Ha
9yTO  HEoOXoAMMO  oOpamiaTh BHHMaHu€ TMpPU  MPOCKTUPOBAHHUH
KOMOWHAIIMOHHBIX NH(POBBIX CXeM. PacKpoiTe MOHATHE CIEIYOIIIX
TEPMHUHOB: THHAMHYCCKHIHA PUCK COOS, CTATHYECKHUI PUCK COOS M «TOHKIY.
[HosicauTe OMAaCHOCTb (u3ndeckux SIBJICHUHA ONPEJEIIEHHBIX
BEIIICOITMCAHHBIMA ~ TEPMUHAMH Ha TpuUMepax (QyHKIMOHHUPOBAHUS
IU(PPOBBIX YCTPOUCTB.

OIIK-5.3.1
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Hemmdpatopsl. [aiite onpenenenue nemudpartopy. Ilpuseanre tadmuiy
UCTUHHOCTH Jemmpparopa. HauepTure npuHIMNHATBHYIO AJIEKTPUUECKY IO
cxeMy Ha 0a3ze OCHOBHBIX JIOTHYECKHUX (YHKIMI peanu3yonlyto GyHKIHIO
nemmdparopa. M3o0pasure ycnoBHoe rpaduueckoe o0O3HauUeHUE U
packpoiite cyTh 0003HaueHui. HapamBanue paspsgHocTy aemudpaTopa.
M306pa3ute NpHHIMITHAIBHYIO JEKTPHYECKYIO CXEMY.

OIIK-5.V.1
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IIpeobpazoBaim komoB. JladiTe ompenenenue MpeoOpa3oBaTEIIO KOJOB.
[TpuBeauTte TabIUILy HCTUHHOCTH JUI IIpeoOpa3oBarens KoaoB. Hauepture
MPUHIUIHATBHYIO JJIEKTPHYCCKYI0 CXEMy Ha MPOCTEHIINX IH(POBBIX
JJIEMEHTaX  pealm3yIonlyr0  (QyHKIUIO  mpeoOpas3oBaTeNiss — KOJOB.
Uzobpasute ycinoBHOe rpaduyeckoe 0003HaUCHHE M PACKPOUTE CYTh
0003HAYCHHI.

OIIK-5.V.1
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Hludparopsr. Maiitre onpenenennu mmdpartopy. IlpuBeaure Tabmuiry
UCTUHHOCTH  Juia  Aemm¢paropa.  Hadeprure  NpUHIMNHAIBHYIO
NIEKTPUUECKYIO  CXEMY Ha TIPOCTEHINMX LU(PPOBEIX 3IIEeMEHTaX
peammyromyto  QyHKuuoo  gemmdparopa.  M3o0pasure  ycioBHOE
rpaduyaeckoe 0003HaUECHUE ¥ PACKPONTE CYTh 0003HAYCHHMN.

OIIK-5.Y.1
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MynbsTunnekcopsl. Jaiite omnpenenenue wmynbTUILIEKcopy. IlpuBenute
Ta0NHIly HWCTUHHOCTH, OMNHUCHIBAIOIIYI0 paboTy  MYJIBTHUIUIEKCOpa.
HauepTuTe NpUHIMIIHATBHYIO SJCKTPHUECKYIO CXEMy Ha IPOCTEHIINX
OUPPOBBIX  AJIEMEHTAaX peAM3yIIyl0 (QYHKIHIO MyIBTHILICKCOPA.
N3o6pazure ycrmoBHOe Tpadudeckoe 0003HAUCHHE W PACKpPOWTE CYTh
0003HAYCHHI.

OIIK-5.V.1
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JleMy b THILIEKCOPBI. Maiite ompejieJieHUe  JAEMYJIBTHILIEKCOPY.
[Mpusenute TabIHILy HUCTUHHOCTH, OIHUCHIBAIOIIYIO pabory
JeMyJbTUILIEKCOpa. HauepTuTe MPUHIMIUAIBHYIO JIEKTPHUECKYIO CXEMY
HAa TPOCTEUINNX UUPPOBBIX DIEMEHTAX PEATH3YIOMYI0 (QYHKIIUIO
JaemynbTUIIeKcopa. M306paszute yciaoBHOe rpaduueckoe 0003HAUCHHE H
PAacKpOiTe CYyTh 0003HAUCHHIA.

OIIK-5.V.1
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Cxembl cpaBHeHus. Jlaiite ompenenenune cxeme cpaBHeHus. [IpuBenute
TaOJUIy WCTHHHOCTH, OIUCHIBAIOIIYI0 pPabOTy CXEMBI CpaBHEHHS.
HavepTure NpUHOMIHANEHYIO SJIEKTPHYECKYI0 CXEMy Ha IPOCTEHIIHX
IU(QPOBEIX DJIEMEHTaX pPEATM3YIONIYI0 (YHKIHIO CXEMbl CpaBHEHUS.
Wzobpasure ycnoBHoe rpapuieckoe 00O3HAYCHHE H PACKPOUTE CYTh
0003HaUYCHHH.

OIIK-5.V.1
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OCHOBHBIC XapaKTePUCTHKH H MapaMeTphl IUPPaTOPOB, ACMIHPPATOPOB U
cxeM cpaBHeHus. Ilepeunciure M pacKpoiiTe mapaMeTpbl ONHCAaHHBIX
udpoBeIX 3neMeHToB. [loscHHUTE, KaK BIUSIOT OTMEUYEHHBIE HapaMeTphl
Ha paboTy aBHAIIMOHHOTO PaJUO3IEKTPOHHOIO OOOPYAOBaHUS, B COCTaB
KOTOPOIro BXOJAT NEPEUYNUCIICHHBIC 3JICMCHTEI.

OIIK-5.3.1
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Hudporsie kommaparopsl. JlaiiTe onpesencHue MUPPOBOMY KOMIIAPaTOpPy.
[IpuBenure TaONMIly MCTUHHOCTH, OIMHUCHIBAIOIIYIO PabOTy IH(POBOro
Kommnaparopa. HauepTure npUHUIMIUAIBHYIO 3JIEKTPUYECKYIO0 CXEMYy Ha
MPOCTEUIHX TU(PPOBBIX AMEMEHTAX PEANN3YIOIIYI0 (GYHKIHIO ITUPPOBOTO
kommaparopa. M3o0pasure yciaoBHoe rpaduueckoe o003HaueHHE U
pacKpoWTe CyTh 0003HAYCHHH.

OIIK-5.3.1
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Cxembl koHTpouisi. [laiite ompeneneHue cxeme KoHTposs. IlpuBenure
TabNMMIly HWCTHHHOCTH, ONKCBHIBAIOIIYI0O pPabOTy CXEMBI KOHTPOJLL.
Haueprure npuHOMITHAIBHYIO 3IEKTPUUECKYIO CXEMy Ha HpPOCTEHIINX
IU(POBBIX 3NMEMEHTaX peanm3yIomyl0 (QYHKIHIO CXEMbl KOHTPOJI.
N306paszute ycnoBHOe Trpadudeckoe 00O3HAUCHHUE M PACKPOUTE CYThb
0003HaYEHHUI.

OIIK-5.3.1
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CyMMaTopBhl. Hanite OIpeJesIeHue CyMMaropy. IIpusenure
KJIaccU(UKanMio CyMMaTOPOB. 3allUIINTE AHAJUTHYECKOE BBIPAKEHHS,
onuchiBaniee  (QYHKIMOHUPOBAHHE  OJHOPA3PSIHOTO  CyMMaropa.
HayepTture nNpUHLMIHANBHYIO 3JIEKTPUUYECKYIO CXEMY Ha IPOCTEHMINUX
HUQPPOBBIX  JJIEMEHTAX  PEATU3yINyl0 (QYHKIMIO  OJHOPA3PSIHOTO
cymmaropa.  M3o0pasute  yciuoBHoe —rpaduueckoe  0003HaucHHE
MHKPOCXEMBI CYMMaTOPa U PaCKpOMTe CYyTh 0003HAUCHUIA.

OIIK-5.3.1
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Cymmaropsl. Mcnome3dyst cxeMy 3JIEKTPHUYECKYIO TNPHHIHMITHAIBHYTO
cyMMaropa IapaJUlebHBIX OINEPaHJOB C MapaJUIETbHBIM II€PEHOCOM
ONMIIUTE HA3HAUYCHHWE JJIEMEHTOB, 3allUIIUTE IIEePEKII0YaTelbHYI0
GYHKIOMIO M packpoiire mpuHOMI paboThl. ONMIIHTE NMPUHOWI PaOOTHI
HaKaIUIMBAIOILET0 CyMMAaTopa.

OIIK-5.3.1
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Apudmernko-norudeckue ycrpoicrsa. Jlaiite onpeneneHue M IOSICHUTE
Ha3HaueHHe apu(METHKO-IOTHYEeCKOTO ycTpoicTBa. IlpuBeaure u
OTMIINTE TEepPeYeHb ONEepaluil BBIMOJHIEMBIX apH(PMETHKO-TOTHIECKUM
ycTpoiictBoM.  M300pasure  yciaoBHOe Tpadmueckoe  0Oo3HaueHHE
apru(METHKO-JIOTHIECKOr0 yCTpOoHCTBa. HauepTuTe NpHHIMNHANIBHYIO
ANEKTPUUYECKYI0 CXEMY, MCIONB3YeMYyIo Ui HapalluBaHHUS apH(pMeTHKO-
JIOTHYECKUX YCTPONCTB TIpU MOCIEJOBATENBHBIX M  HapayielbHbIX
IIEPEHOCaX.

OIIK-5.3.1
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Matpuunble  yMHOXUTenU.  Mcmomb3yss — cxeMy — DIEKTPUYECKYHO
CTPYKTYPHYIO ONHUIINTE NPUHIMUI PaOOTHl MHOXHTEILHO-CYMMHUPYIOLIETO
6noka. OmuimnTe NPUHIMN (QYHKIMOHUPOBAHHUS MOAN(PHINPOBAHHOTO
anropurma byra

OIIK-5.3.1
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Tpurrepsl. [laiire onpenenenne tpurrepy. IIpuBeante kiaccudukarmio
TPUTTEPOB. 3amuIInTe TAaOJUIBI HCTUHHOCTH JUIS OCHOBHBIX THIIOB
TpurrepoB. HauepTuTe NPHUHIMNHANGHYIO 3JIEKTPHUECKYI0 CXEMY,
IIOCTPOCHHYIO Ha MPOCTEHINNX JOTMYECKHX 3JEMEHTaX pPeaTn3yIOIyio
(YHKIHIO KaXXIO0TO THIIA TpUTTepoB. M300pa3ute ycioBHOE Tpaduyeckoe
0003HaYeHNE TPUTTEPOB M PACKPOHTE CYTh 0003HAUCHHIA.

OIIK-5.3.1
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TaktupoBanue n cuHXpoHm3anus. [IpuBegnure xiaccudukanuio mpodiIeM
TaKTUPOBAHMA U METO/IOB MX pemieHus. [lapaMeTpsl TAKTOBBIX UMITYJIBCOB.
onHodasHoe W nByxdaszHoe TakTupoBaHue. J[OCTOMHCTBA U HEIOCTATKH

OIIK-5.3.1




0J1HO(ha3HOro U ABYX(pa3HOr0 TAKTUPOBAHMSI.
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TaktupoBaHue U cHHXpoHH3a1ws. biaoku $ha3oBoit aBTonoacTpoiiku Phase
Locked Loops. MWcmome3yst oOmyro CTpyKTypy Osioka (ha3oBoii
ABTONOJCTPOMKM  ONHUIIMTE  NPUHIUN  ero  (QyHKIMOHHPOBAHHMS.
[lepeuncnure  NOCTOMHCTBA M HEJOCTaTKM  Oioka  (ha3oBO
aBTONOACTPOUKHU

OIIK-7.V¥.1
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TakTupoBaHue U CHHXpOHHU3AIMs. BIOKM aBTONMOACTPOMKM 3aJepiKu
TAaKTOBBIX ~ MMITYJIbCOB.  Mcmomp3ys  oOmiyro  CTpyKTypy  OJioka
ABTOMOJCTPOUKH 3aJCP)KKH TAKTOBBIX MMITYJIECOB OIHIIATE IMPUHIIHII €TO
¢yakunonnpoBaHus. [lepedncnuTe MOCTOMHCTBA W HEIOCTAaTKH OJIOKa
ABTONOJCTPOUKH JAIUTEIHHOCTH.

OIIK-7.¥.1
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BBox BHEIIHWX CHTHANOB B CHHXPOHHBIE ycTpoiicTBa. Kmaccupukamms
CHHXPOHHBIX CHTrHanoB. CHHXPOHH3aTOPHl ME30XOPHBIX CHTHAJIOB.
Iepeuncnure pasHOBHIHOCTH CHHXPOHHM3aTOPOB ME30XOPHBIX CHI'HAJIOB.
Hauepture cxemy 3IEKTpHYECKYI0 NPHHIMINAIBHYIO UIS OJHOTO U3
NEPECUYUCTICHHBIX CHHXPOHHU3AaTOPOB, OMUIIUTE HA3HAYCHUC DJICMCHTOB U
INPUHIUI paboThl. YKaxuTe JOCTOMHCTBA M HEJOCTaTKH ONHCAaHHOU
CXCMBI

OIIK-7.V¥.1
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JBonunble cyeTunmku. JlaiiTe omnpeneneHUE JABOMYHOMY CYETUHKY.
3anumuTte TaOMMIbl HMCTUHHOCTH I OCHOBHBIX THIIOB JIBOMYHBIX
cueTyukoB. HauepTuTe NPUHIUIIUATIBHYIO 3JIEKTPUYECKYIO CXEMY,
IIOCTPOCHHYIO HA NPOCTEHMIIUX JIOTMYECKUX 3JIEMEHTaX peaIu3yIollyIo
(YHKOHIO IBOWYHOTO cyeTyhKa. M300pasuTe ycinoBHOEe rpadudeckoe
0003HaUCHHE TPUTTEPOB U PACKPOUTE CyTh 0003HAUCHH.

OIIK-5.3.1
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Peructper  m  perucrpoBble  Qainel. Knaccudukamms — perucTpos.
CaBuraromme  pEerHCTpEIL. HaueptuTre  cXeMy  BIICKTPHUYECKYIO
NPUHONIAANBHYIO — CIABHTAIOUIETO PETHCTpa, ONMIINTE Ha3HauCHHE
3JIEMEHTOB U NMPHUHIMI paboTsl. IIpuBenuTe OCHOBHBIE SKCILTYaTaIOHHO-
TEXHUYECKHE XapaKTePUCTUKU CIBUTAIOUIUX perucTpoB. llepeuncnute
JIOCTOMHCTBA U HEJIOCTATKU CABUIAIOIIUX PETHCTPOB.

OIIK-5.3.1
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Peructper  u  perucrpoBble  Qainbl.  Kiaccudukanus — perucTpos.
YHuBepcalibHble ~ perucTpel.  Mcmonb3ys  cXxeMy — 3JIEKTPUUYECKYIO
MIPUHIUIIHATIBHYI0 YHHBEPCAIBHOTO PETrUCTpa, ONMIINTE Ha3HAYCHHE
3JIEMEHTOB U MpUHIHUI paboThl. [IprBeanTe OCHOBHBIE SKCILUTyaTallMOHHO-
TEXHUYECKHE XapaKTepPUCTUKH CIBUTAIOMMX peructpoB. Haueprtute
yCIIOBHOE  Tpaduueckoe OOO3HAUeHHWE YHHUBEPCAJbHOTO  PETHUCTpA.
[Iepeuncnnre JOCTOMHCTBA U HEAOCTATKU YHUBEPCAIbHBIX PETUCTPOB.

OIIK-5.3.1
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3amoMuHalomue ycrpoiictBa. OmnuIInTe Ha3HAYEHHE 3aMOMHHAIOIINX
ycrpoiictB. IlpuBenure KiaccnpuKanuio 3arlOMHHAIOMNX YCTPOWCTB.
Packpoiite npuHIMI (YHKIMOHMPOBAHUS KaXKIOTO W3 INPHBEICHHBIX
TunoB. [lepeuncinTe ¥ TOSCHUTE OCHOBHBIE OSKCIUTyaTallMOHHO-
TEXHUYECKHE XapPAKTEPUCTHUKHU 3aTIOMHHAIONTNX YCTPOMICTB.

OIIK-5.3.1
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3anomuHaromue ycrpoicrtea. diem-namsars (flash memory). Packpoiite
npunimn $yukimonuposanus Flash memory. IMepeuncnure u mosicHuTe
OCHOBHBIE  OKCIUTyaTallMOHHO-TEXHHUYeCKne  xapaktepuctuku  Flash
memory. Ykaxure 10CTOMHCTBA U Hemoctatku Flash memory.

OIIK-5.3.1
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3anoMHUHAIOIUE YCTPOHCTBA. JJMHAMIUECKHEe 3alIOMHHAIOIINE YCTPOHCTBA
TIOBBIIEHHOTO OBICTpOIEHiCTBHS. Packpoiite TIPUHLAIL
(YHKINOHUPOBAHHUS. Ilepeuncnute u MOSICHUTE OCHOBHBIE
3KCILIYyaTallUOHHO-TEXHUYECKUE XAPAKTEPUCTHKU U YKaXKUTE JOCTOMHCTBA
U HEJIOCTATKU.

OIIK-5.3.1

Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npencrapieHs! B Tadnuie 16.

Tabmuna 16 — Bonpocs! (3a1aun) s 3adera / audd. 3adera

Ne i/t

[Tepeuens BompocoB (3a1a4) amns 3adera / qudd. 3adera

Kon
WHJIUKATOpa

Y4eOHbIM MJITAHOM HE MPEAYCMOTPEHO

[lepeyenr TeM [yIsi KypcOBOTO TPOSKTHPOBAHMS/BBITIOJHEHUS KypCOBOM pPabOThI
MpEICTaBICHBI B Ta0nwmie 17.




Ta6mmma 17 — [lepedenp TeM i KypCOBOTO TPOSKTUPOBAHMSI/BBITIOJIHEHHSI KyPCOBOH PaOOTHI

No 1/ [TpuMepHBIii IepedeHb TeM I KypCOBOI'O IPOEKTUPOBAHUS/BBIIOJIHEHUS
- KYpCOBOM paboOThI

Y4eOHBIM MJIAHOM HE MPEAYCMOTPEHO

Bonpocel 1 mpoBeneHHs IPOMEXYTOYHOM aTTecTallud B BHJIE TECTHUPOBAHUSA
npezcTaBieHsl B Tabmuie 18.

Tabnuna 18 — IlpuMepHbIl IepeYeHb BOMPOCOB I TECTOB

Kon

No /it [IpumepHbIil IepedeHb BOMPOCOB JIJIs1 TECTOB
WHJUKATOpa

Y4eOHbIM MJIAHOM HE MPEAYCMOTPEHO

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCHUIUIMHE OOYYAIOUIMXCS 3a04HON (HOPMBI
00ydeHus1, IpeICTaBICHbI B Ta0mie 19.

Tabmuna 19 — IlepeyeHb KOHTPOJIBHBIX PaOOT

Ne n/m [lepeueHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Meroguueckue  Marepuaibl,  ONPEACHSAIONIME  HPOIEIyphl  OICHUBAHUS
UH/IMKAaTOPOB, XapaKTepU3YIOIIMX dTanbl (HOpPMUPOBAHMS KOMIIETEHLHUH, COAEpKarcs B
JOKaJIbHBIX HOpMaTuBHBIX akrtax [VYAIIL, peraMeHTHpYOIUX MOPSIAOK U IpOLEAypy
IPOBE/ICHUS TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTecTallui 00ydaromuxcs
I'VAIL

11. Mertoanueckue yKazaHus Ui 00yJarOIIUXCs IO OCBOSHUIO JUCIUILTHHBI

11.1. MeTtoauueckre yKa3zaHus [N OOYYarOIIMXCS 1O OCBOCHHMIO JIEKIIMOHHOTO
MaTepuaia

OcHOBHOE Ha3HAY€HHE JIEKIIMOHHOTO MaTepuaja — JIOTUYECKH CTPOWHOE, CHCTEMHOE,
nIyOOKOe M SICHOE HW3JIOKEeHWEe ydeOHoro marepuana. HasHaueHue COBPEMEHHOU JICKITUH B
paMKax JUCIHIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO 1O TeMEe, a B OCBOCHUU
dyHIaMEHTAIBHBIX TPOOJIEM JUCIHIUIMHBI, METOJOB HAYYHOTO IIO3HAHUS, HOBEUIITNX
JOCTHIKEHUI HaydyHOW MbICTU. B yueOHOM mpoliecce JEKIHsS BBIMOIHSAET METOJ0JOTHUECKYIO,
OpTaHW3AIMOHHYI0 U WHPOpMAIMOHHYI0 (QyHKIMU. JIeKIHs pacKphiBaeT MOHATHHHBIN ammapat
KOHKpPETHON o0jacTu 3HaHUA, €€ MpoOIEeMBbl, JaeT IEeNbHOE MPEJCTaBICHHWE O TUCIUILINHE,
MOKA3bIBACT B3aUMOCBS3b C JIPYTUMU JUCIHILTHHAMH.

[TnanupyeMble pe3yJIbTaThl IPH OCBOCHUN 00YUYAOIUMHKCS JICKIIMOHHOTO MaTepHaa;

— TIONyYeHUE COBPEMEHHBIX, IEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHUU, YpPOBEHBb
KOTOPBIX OINPEEISIETCS EIEBOM YCTAHOBKOW K Ka)K/10M KOHKPETHOU TEME;

— TIOJy4eHHE OIbITa TBOPUYECKON pabOTHI COBMECTHO C IPEIO/IaBaTEIIeM;

— pa3BuTHE NPO(PEeCCHOHATBHO-IEIOBBIX  KAadecTB, JIIOOBH K  TPEeaMETy |
CaMOCTOSITEILHOTO TBOPYECKOT'O MBIIITICHHS.

— TOsIBIIEHHWE HEOOXOAMMOI0 HHTEpeca, HEOOXOAUMOTO AJIsi CAMOCTOSTENILHON paOoTHI,

— TIONy4eHWE 3HAHUH O COBPEMEHHOM YypOBHE pa3BUTHUS HAYKH W TEXHUKU U O
MPOTHO3€ UX Pa3BUTHS HA ONMKAKIIINE TOIbL;

— HAY4YUTHCS METOAMYECKH 00pabaThiBaTh MaTepwall (BBIACHATH TJIaBHBIE MBICTU U
MOJIOXKEHHUS, TPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSITH HMX B  Pa3IUYHBIX
bopmyaHpoBKax);

— TIOMy4YeHHUE TOYHOTO TOHUMAaHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSTHH.




JIeKUMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpPALMEl  CIAliIoB U
UCIIOJIb30BAaHUEM pa3aTOYHOrO MaTepuajga IMpH MPOBEICHUU KOPOTKUX JHCKYyCcCUH 00
OCOOEHHOCTSIX MPUMEHEHHS OTICTBHBIX TEMATHK 110 JUCITUTIIIMHE.

11.2. Meroauueckue ykazaHus I OOydaroIUXcs 0 MPOXOXKICHHUIO MPAKTHUYECKUX
3aHATHI

IIpakTHyeckoe 3aHATHE SABISETCA OAHOM M3 OCHOBHBIX (DOpPM OpraHu3alMu y4eOHOro
npoliecca, 3aKII0YaonIascs B BBITOJTHEHUN 00YyYalOUIMMHUCS M0JI PYKOBOJCTBOM ITPETO1aBaTels
KOMILIEKCa Y4eOHbIX 3aJJaHUH C LENbI0 YCBOEHHMS HAyYHO-TEOPETUYECKHX OCHOB Y4yeOHOU
JUCLIUTUTMHBL, TPUOOPETEHHs] YMEHUN M HaBBIKOB, OIBITA TBOPUYECKON AEATEIBHOCTH.

Iesbro NPakTUYECKOro 3aHATUSA JUIsl 00yUaroIIerocs sBJIsSETCsl NPUBUTHE 00ydYarOUIUMCS
YMEHUU U HAaBBIKOB IIPAKTUYECKOU IEATEIbHOCTH 110 U3y4aeMO NUCLUIUIMHE.

[Tnanupyemble pe3yabTaThl TP OCBOEHHH 00yUYarOIIMMCs IPAKTUYECKUX 3aHATUI:

— 3aKpeluvieHue, yriyOleHue, pacIlUpeHue M JeTalu3alis 3HaHUW IpU pelleHUH
KOHKPETHBIX 3a/1a4;

— pa3BUTHE I[I03HABAaTEJbHBIX CIOCOOHOCTEH, CaMOCTOSTENbHOCTH  MBIIUICHUS,
TBOPYECKOU aKTUBHOCTH;

— OBJIQJICHME HOBBIMM METOJaMH M METOAUKAMU H3Y4YEHUsS KOHKPETHOM YyuyeOHOI
JUCLUIIINHBL,

— BbIpa0OTKa CHOCOOHOCTH JIOTMYECKOTO OCMBICIEHUSI MOJTYYEHHBIX 3HAHUM JUIs
BBITIOJTHEHMS 3aJJaHHNI;

— ofecrieueHue palMOHAIBLHOTO COYETAaHUsl KOJJIEKTUBHOM M MHAMBHUIyaJbHON (popm
o0y4eHusl.

TpebGoBaHust K MPOBEACHUIO NPAKTUYECKUX 3aHATUN

[IpakTuueckue 3aHsATHS MPOBOASATCS B (popMme pelieHus 3aJad Ha 3aJaHHYI0 TeMYy U
COCTOAT W3 TpeX JTANoB: a) MpernojaBaresb paz0HpaeT U OOBACHSAET TUIOBYIO 3ajady; O)
CTYACHTAM pa3[alOTCs aHAJOTHYHBIC 3a1aud (MHIUBUAYAIFHO WJIM TO-KOMAaHJHO — Ha 2-3
4eJI0BEKa); B) MPEIo1aBaTellb MPOBEPSET pelIeHHE 3aj1au C OLIEHKOH.

KauecTBo paboThI cTy/IeHTa Ha MPAKTUYECKOM 3aHITHH U MOJIyYE€HHbIE OLIEHKHU SBIISIOTCS
COCTaBHOM YacThIO TEKYILEro KOHTPOJS YCIEBAeMOCTH M BIMSAIOT HAa HTOTOBYIO OLIEHKY B
ceMecTpe.

11.3. Meroauueckue yka3aHus Uil OOyYarOIIMXCS IO BBITIOJHEHUIO J1a0OpaTOPHBIX
pador.

B xone BeimonHeHus 1a0OpaTOpHBIX pabOT oOydaromuics MAOKEH YrioyOuTh H
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOM METOIMKONM M TEXHUKOU
HKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIIMOHHON XapaKTepUCTHKOM 00ydaromerocs.
Brimonnenne mabopaTOpHBIX pabOT COCTOMT M3 IKCIEPUMEHTAIbHO-TIPAKTUYECKOH, pacyeTHO-
AQHAJIMTUYECKON YacTed U KOHTPOJIBHBIX MEPOITPUATHI.

BrinonHenue 51a00paTopHBIX paboOT 0O0yyaromuMCs SIBJISIETCS HEOTHEMJIEMOH YacThiO
W3YYECHUs] JUCLUIUIMHBI, ONpEeNeiseMOol Y4YeOHBbIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
00eCreynBaroIUM pelIeHUe CIIeIyIOIUX OCHOBHBIX 33/a4 00y4aroIerocs:

— TIpHOOpeTeHHEe HaBBIKOB HCCIEIOBaHMS IMPOIECCOB, SBICHUH U  OOBEKTOB,
M3y4aeMbIX B paMKaxX JaHHOM TUCIUIINHBI,

— 3aKpeIuleHHe, Pa3BUTHE U JeTallu3alls TEOPETUUYECKUX 3HAHWM, MOJyYeHHBIX Ha
JEKLUSAX;

— ToJlyueHHe HOBOM MH(OpMAIMH [0 N3y4aeMON AUCIUIIMHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSITEIBHOM  paboThl ¢ J1a0OpaTOpHBIM
000pyI0BaHUEM U TPUOOPAMHU.

3anadue u TpeOGoBaHUs K IIPOBEACHUIO 1a00PATOPHBIX PaboT




[lepen  BBIMOMHEHHWEM  JIAOOPATOPHBIX ~ pabOT  CTYAGHT  JIOJDKEH  HM3YYHTh
COOTBETCTBYIOIIMN TEOPETUYECKUM MaTepuas, a TAaKXKe TIOJNy4YUTh Yy IIPernojaBaress
WHIWBUIYAIbHOE 3aJ]aHWe, KOTOpOoe OH OyJeT BBINOJHATh B IPOILECCe MPOBEACHUS
nabopaTopHOM pabOTHI.

Crpykrypa u dhopma oTueTa 0 1ab60paTOpHOH padoTe

brnank TuTyIRHOTO JIMCTA OTUETa O JabopaTopHOM padoTe pacmosioxkeH Ha carte ['YAIL
http://guap.ru/guap/standart/titl_main.shtml. Otuer nmomkeH ObITH OQOpMIICH IO MpaBHIAM
odopMIIeHHS TEKCTOBBIX JOKyMEHTOB B cooTBeTcTBHH ¢ ['OCT 7.32-2017.

TpeboBanus K 0OPMIICHHIO OTYETA O Ja00OPATOPHOM padboTe

Otder o maboparopHOil paboOTe MOIDKEH COACPXKATh CBEICHUS, HIUTFOCTPUPYIOIINE
BBITNIOJIHCHUE CTYACHTOM JIa0OpaTOpHOW padoTh: Ieidb pabOThI, ONMHCAHHE JIAOOPATOPHOM
YCTaHOBKH, WHAWNBUAYyAIbHOE 3aJaHHE, TPOIECC BBITIOJHEHUS paOOThI, Pe3yJbTaThl U3MEPCHHIA,
HEOOXOIUMBIC PACUECTHI, BHIBOIBI.

11.4. Metoauueckue yKa3aHus sl OOYYaroIIMXCs O MPOXO0KACHUIO CAaMOCTOATEIbHON
paboTsl

B xoze BBIOTHEHUS CaMOCTOSATENbHONU pabOThI, OOYUYAIOLIUICS BBIMOIHSAET paboTy Mo
3aJIaHUI0 M TIPH METOJMYECKOM PYKOBOJICTBE IMPEToaBaTelisi, HO 0e3 ero HemocpeJICTBEHHOTO
y4acTusl.

Jiis oOywarommxcsi 1Mo 3a09HON (opMe OOyYCHHs, CaMOCTOSTEIbHAs padoTa MOXKET
BKJIIOUATh B ce0s KOHTPOJIbHYIO paboTy.

B mporiecce BBIIONTHEHUSI CaMOCTOSITEIBLHON paboOThI, y 00ydaromerocss GopMUpyeTCs
1enecoo0pa3Hoe IIaHUPOBaHUE Pabouero BpeMeHH, KOTOPOe MO3BOJISET UM Pa3BUBATh YMEHUS
U HaBBIKA B YCBOCHHWW WM CHCTEMAaTH3allMU MPUOOPETaeMbIX 3HAHHM, 00ECIIeUMBAaET BBICOKHI
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOY4YEHHs, MOMOTaeT NOMYyYUTh HAaBBIKA TOBBIIICHUS
po(hecCHOHATBHOTO YPOBHSL.

MeTtoauyeckumMi ~ MaTepuaiaMH,  HAMpaBJSIIONIMMH  CaMOCTOSITENBHYIO — paboTy
00yJarOUXCASBIISIOTCS:

—  y4eOHO-METOAMYCCKHIA MaTepHall 1O JUCITUILIHHE;

— METOJAMYECKHE yKa3aHHs MO BBHIMOJHEHUIO KOHTPOIBHBIX paboT ()11 00ydaromuxcs
1o 32049HOU (popme oOydeHHs).

11.5. MeTtoauueckue ykKazaHusl JUIsl OOyYaroIIMXCS IO MPOXOXKICHHIO TEKYILEro
KOHTPOJISI yCIIEBAEMOCTH.

Texymuii KOHTPOJb YCIEBAEMOCTH IPEAYCMATPHUBAET KOHTPOJb KadyecTBa 3HAHUUI
00y4aromuxcsi, OCyIIECTBIIEMOTO B T€YEHHE CEMECTpa C IIeJIbI0 OIIEHMBAHMS X0Jla OCBOCHUS
JUCLUIUIAHBI.

Texymuii KOHTPOJb YCIIEBAEMOCTH OCYIIECTBJISETCS B TEUYEHHE BCEro CceMecTpa
(cemecTpoB) Ha 1a0OPATOPHBIX U MPAKTHUECKUX 3aHATHUAX MO HECKOJIBKUM KPUTEPUSIM:

1. olleHKH, MOTyYeHHbIE CTYICHTOM 3a PELIeHHE 3a/1a4 Ha MPaKTUYECKUX 3aHATHUSAX.

2. KOJMYECTBO JaOOpaTOPHBIX paboT, KOTOPOE CTYJAEHT YCHElN BBINOJIHUTH U 3aLIUTUTh
KaK B OTBEJICHHBIE JJIsl 3TOT0 KaJeHIapHble CPOKHU, TaK U B TEUEHUE CEMECTPA B LIETIOM.

3. TeMn M KayeCcTBO BBIMOJHEHHS J1TAOOPAaTOPHBIX pabOT, T.K. YCIEUIHOE BBINOJIHEHHUE
71a00paTOPHBIX PabOT CTYAEHTOM BO3MOXKHO IPU COOTBETCTBYIOIIEM OCBOCHHMHM TEKYILETO
JIEKIIMOHHOTO M MPEIBIYIIEro J1adopaTopHOro MaTepuaia.

4. OIICHKHU, TOJY4YEHHBIE CTYJCHTOM II0 PEe3YyJbTaTy 3allUThl KaXKI0H J1abopaTopHO
paboTHI.

Ucnonszyemas B ['YAIl moxynsHO-periTunroBas cucrema (cum. [lomoxkerne «O Tekyriem
KOHTpOJIE YCIEBAEMOCTH U MPOMEKYTOUHOM arrectanuu cryaentoB ['YAIL, oOyuatommuxcs mo
mporpamMmbl  Beiciero obpaszoBanus» u [lonoxkenne «O MOIyJIBHO-PEHTHHTOBOW CHCTEME



OIICHKM KauyecTBa yueOHOUW paboThl cryaeHToB B ['YAII») mpemycmarpuBaeT ¢GpopMupoBaHue
UTOTOBOM OLIEHKM HAa OCHOBE MPOXOXKJICHHS TEKYLIETO KOHTPOJIS YCIIEBaEMOCTH (B CEMeCTpe) U
MPOXOXKACHUS TMPOMEKYTOUHOU arrecTanuu (ceccusi). bamibl, oTBeneHHble Ha padoTy B
CCMCECTPC, HAYUCIIOTCA 3a IMOCCHICHHUC JICKIMOHHBIX 33,H51TI/II>1, M BBIIIOJIHCHUC MW 3allUTy
1a00paTOpHBIX pabOT M pelleHue 3a/lay Ha MPAKTUYECKUX 3aHITHUAX, MPHUYEM KOJIUYECTBO
0aJuIOB 3aBHCUT OT OILICHOK, MOJYYECHHBIX 3a 3alIUTy Kaxaoil jabopartopnoil pabotel. M 3a
pemieHue Kaxaou 3amauu. [loaTomy HTOroBas OlleHKa MOXET ObITh HUKE MOJYyYEeHHOW Ha
HpOMe)KYTOqHOI;'I arrecrauuu  I1pu cJ1a0bIX I/I/I/IJII/I HCIIOJHBIX BBIIIOJIHCHHKW MW 3alllUTC
1a00paTOpHBIX pabOT B TEUEHHE CEMECTpA.

11.6. MeToauyeckue yKkazaHus il OOyYarOUIUXCsS MO0 MPOXOXKICHHUIO MPOMEKYTOTHON
aTTeCTallUU.

[IpomexxyTounass  arrectaisi ~ OOydyarOImIMXCsl  HpPEIyCMaTpuBaeT  OLIGHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3yJIbTaTOB 00y4YeHHs MO nuciuruiiHe. OHa BKIIIOYAeT B
cedst:

— 9JK3aMeH — (opma OILEHKH 3HAaHWH, TOJYYEHHBIX OOYyYarOIIMMCS B IIPOIEecce
M3YYEeHHS BCEH NUCHUIUIMHBI WM €€ YacTH, HAaBBIKOB CAMOCTOSITENILHOM paboThl, CIOCOOHOCTH
MPUMEHATh MX JJIs pEHICHUs MPAKTHUYECKUX 3ajad. JK3aMEH, Kak MpaBWIIO, MPOBOJUTCS B
nepuoj, SK3aMEHAIIMOHHOW CECCHMM U 3aBEpIIAeTCsl aTTECTAllMOHHOW OIIEHKOW «OTIMYHOY,
«XOPOILIO», «YJOBIETBOPUTEIBHO», «HEYJOBJIETBOPUTEIHHOY.

DK3aMeH MPOBOJUTCS MO OUieTaM Ha OCHOBE BOMPOCOB U3 Tabin.15 u mpegycmaTpuBaer
POBEpPKY CHOPMUPOBAHHOCTH BCEX 3aJaHHBIX MHIUKATOPOB KOMITETEHIIUH («3HATH», «YMETHY,
«Bnanets»). buner cocTouT U3 Tpex BONPOCOB — TEOPETHUECKOTO («3HATHY»), MPAKTHUYECKOTO
(«YmeTb») u npukiaaHoro («Bmagetsy).



Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILINHBI
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