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AHHOTaNINA

Hucummummna  «udpoBeie  ycTpolicTBA ¥ MHKPONPOLECCOPBI»  BXOAUT B
00pa30BaTeNIbHYI0 IPOrpaMMy BBICIIEr0 OOpa30BaHUS — MPOrpaMMy CHEHMAJIUTETa 10
HampasieHuio noarotoBku/ cnenuanbHoctd  11.05.01  «PaguosnekTpoHHBIE CUCTEMBI H
KOMILJICKCBI» HAIpaBJIEHHOCTH «PaauooKalioHHbIE CHCTEMBl M KOMIUIEKChD». JlucuumianHa
peanu3zyercs kKagenpoit «Ne22y.

JlucuuiuinHa HaueseHa Ha (GOpMHUPOBAHKE Y BBIITYCKHUKA CIEIYIOIUX KOMIIETCHIIHIA:

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

OIIK-3 «Cmoco0eH K JIOTHYeCKOMY MBIIIIEHUIO, OOOOIICHHUIO, MPOTHO3UPOBAHUIO,
[IOCTAHOBKE MCCJIEI0BATENbCKHUX 3a/1a4 M BBIOOPY IyTeH MX JOCTH)KEHUS, OCBOCHHUIO PaOOThI Ha
COBPEMEHHOM HM3MEPUTEIbHOM, JIUArHOCTUYECKOM U TEXHOJOIMYECKOM 000pyAOBaHUH,
UCMOJNBb3YeMOM JUI  PELIeHHUs pa3IMYHbIX HAyYHO-TEXHUYECKUX 3aJad B  objactu
PaZNO3IEKTPOHHON TEXHUKU M WH(OPMAIIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA»

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

OIIK-7 «CrocobeH TOHUMATh NPUHIMIBI pabOThl COBPEMEHHBIX WH(POPMAIMOHHBIX
TEXHOJIOTUI U UCTOJIb30BaTh UX JUISl peIlieHHs 3a1a4 IPOpeCcCCHOHATBHOM 1S TETbHOCTI

ConeprxaHue TUCIMIUIMHBI OXBATHIBAECT KPYT BOIPOCOB, CBSI3aHHBIX ¢ (hopMUpOBaHUEM Y
CTYACHTOB 0a30BbIX 3HAHUH B 00JAaCTM LU(PPOBOM CXEMOTEXHHKH: TEOPUU M IPAKTUKH
U(PPOBBIX YCTPOWCTB, NMPUHIIMIIOB TOCTPOCHUS M XapaKTEPUCTUK COBPEMEHHBIX IH(PPOBBIX
YCTPOMCTB, BOIPOCOB aHAIM3a M CHUHTE3a LUQPPOBBIX CUCTEM, a TaKKe Ha3HAuYCHMsI, METOJIOB,
pelaeMbIX 3ajad, MPUHIUIOB AEUCTBHUS M IOCTPOEHMS MUKPOIPOLIECCOPHBIX YCTPOUCTB C
TOYKHU 3PEHHUS UCIIOJIb30BAaHUS UX B Pa3IMYHBIX OTPACIAX HAYKU U TEXHUKH.

[IpenogaBanue AMCUMIUIMHBI IpEeAycMaTpUBaeT cieayloue (opMbl OpraHu3aluu
y4eOHOro mpoliecca: JIEKINH, JJabopaTopHble PadOThl, MPAKTUYECKUE 3aHATHUS, CAMOCTOSITEIbHAS
pabota oOyuatomierocs.

IIporpaMMoil IHUCHUIUIMHBI TPELYCMOTPEHBI CIEAYIOIIUE BHUABI KOHTPOJSA: TEKYIIMH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAs aTTecTanus B (hopMe IK3aMeHa.

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

SI3pIK 00y4EHUS 10 TUCIUITIIMHE KPYCCKUHN »



1 IlepedeHb IIAaHUPYEMBIX PE3YIHTATOB OOYUEHUS 110 TUCLIUILIIMHE

1.1 TIlenu npenogaBaHusi JUCIUTUTMHBI

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 JlucumniuHa BXOAUT B COCTaB 00s3aTE€IbHON YacTU 00pa30BaTeIbHON POrpaMMBI
BEICcIIero oopazosanus (naiee — OIT BO).

1.3 TIlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0yUEHUsS 10 AUCLHUILUINHE, COOTHECEHHBIX C
IUTaHUpYEMbIMU pe3yibTatamu ocBoeHus OIT BO.

B pesynbrare u3ydeHHs AUCUUILUIMHBI OO0YyYaroIUICs NOJDKEH 00J1afaTh CIeAyOIIUMU
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 HCIIOJIb30BAHHUA aJITOPUTMOB U LII/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 pEIICHU 3a7a4
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




Kon u
Kareropus (rpymnma) Kon n HanmeHnoBaHre WHIUKATOpa
HaNMCHOBAHHE
KOMTIECTCHIITNH JOCTUKECHHS] KOMITETEHITUU
KOMIIETCHIINH
TEXHOJIOTHil
OIIK-5 Cnocoben
BBINOJIHSATH ONBITHO-
OIIK-5.3.1 3HaTh OCHOBHBIE METO]IbI
KOHCTPYKTOPCKHE
POCKTHPOBAHUS, HCCIICIOBAHUS U
paboTHI C yYETOM
. IKCILTyaTalluy CIICIHATBHBIX
TpeboBaHU
HODMATHBHLLX PalMOTEXHUYECKHX CHCTEM
ObmenpodeccuoHanbHbIe HOE MCHTOB B OIIK-5.Y.1 ymMeTb NpUMEHSTh
KOMITCTECHIIHH A 6HZCTH UH(POPMALMOHHBIC TEXHOJIOTHH U
. MH()OPMAIIMOHHO-BBIYNCITUTEIHLHBIC
PaMOdIIEKTPOHHON
CHCTEMBI JIJISl PEIICHUS] HAyYHO-
TEXHUKU U
UCCJICJIOBATEIILCKUX M IMMPOCKTHBIX 3a/1a4
MH(}OpPMaLOHHO-
PauOIIEKTPOHUKHU
KOMMYHUKAIIHOHHBIX
TEXHOJIOTHI
OIIK-7 Cnocoben
MMOHUMATD TTPUHIIAITHI
a00ThI
P OIIK-7.Y.1 ymeTh NpUMEHSATH
COBPEMEHHBIX
COBpPEMEHHBIC HH(POPMAIIUOHHBIC
Ob6menpodeccnonanbuble | HHPOPMAITMOHHBIX
. TEXHOJIOTHH U MEPCIICKTHBHBIC METOTBI
KOMIICTCHITHH TEXHOJIOTHI 1
WCKYCCTBEHHOT'O MHTEIJIJICKTA JUIsl PEIICHUS
UCTIOJIB30BaTh MX JIJIS .
3a/1a4 MpodecCHOHATBHOMN IeATeTbHOCTH
pelIeHus 3a1aq
npodeccuoHaNbHOM
JIESITSIIBHOCTH

2  Mecro nucuumuinHb B cTpykType OI1

JucuumnirHa MokeT 0a3upoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YUYarOIIUMUCS
IIPU U3YYEHUH CIIETYIOIUX THCIHILINH:

— «HMudopmarukay,

— «OJEeKTPOHUKAY,

— «PagnoTexHMUYECKHE LIENN U CUTHAJIBDY,

— «CXeMOTEXHUKA aHAJIOTOBbIX AIEKTPOHHBIX YCTPONCTBY,

— «/luckpeTHass MaTemaTHKa»

3HaHUs, TIONyYEHHBIE TPU U3YYCHHUU MaTepuana JaHHOW JMCUUILIIMHBL, MUMEIOT Kak
CaMOCTOSITENIbHOE 3HAUYE€HUE, TAK U MOTYT HCIIOIb30BaThCs MPU U3yUYEHUU APYTUX TUCIUIUINH!

— «lIudposas 00paboTKa CUTHAIIOBY,

— «PamnodneKTpoHHBIE CHCTEMBI TTepeaadn HHPOpMaITUumn»,

— «Y3IIbl 4 3JIEMEHTHI PAJAHOIEKTPOHHBIX OMOTEXHUUYECKUX CUCTEM»

— «PamnodnekTpoHHBIE CHCTEMBI B METUIIMHE W OWOJIOTHI

— «TexHuueckue cpencTBa TEIEMETUIIMHBI», a TAKKe TMPH BBINOJHEHUU BBIMTYCKHON
KBaJIM(DUKALIMOHHOM paboTHI.

3 O0beM U TPYA0EeMKOCTh AUCHUIUINHBI

Jlanable 00 o0meM oObeMe TUCIUIUIMHBI, TPYJIOEMKOCTH OTAEIBHBIX BHUJIOB y4eOHOM
paboThI 1O TUCHUIIMHE (M paclpeielieHne 3TOH TPyA0EMKOCTH 10 CeMecTpaM) MpeACTaBICHbI B
Tadymue 2.




Tabmuna 2 — O0beM U TPYJOEMKOCTh JUCIUITITUHBI

TpynoeMKOCTb 110
Bun yuebnoit pabotbl Bcero cemecTpam
Neb

O6was mpyooemxocme oucyununst, 3E/ (dac) 4/ 144 4/ 144
U3 nux uacos npakmuyeckoii 0020MoeKu
AyoumopHhuie 3anamus, BCETO vac. 68 68
B TOM YHCIJIE:

nexuu (JI), (gac) 34 34

npakTudyeckue/cemunapckue 3anarus (113), (vac) 17 17

naboparopusie padbotsl (JIP), (dac) 17 17

KypcoBoii npoekT (padota) (KII, KP), (dac)

9K3aMeH, (Jac) 27 27
Camocmoamenvnan paboma, Bcero (dac) 49 49
Buo npomesxcymounoii ammecmayuu: 3adet, nudd. 3aqer, 33 s
sk3amed (3auet, qudd. 3a4, Dx3.**) ) )

IIpumeuanue: * KaH M IaTCKHUil SK3aMeH
4 CopepxaHue JUCIUTUTHHBI
4.1 PacnpenerneHue TPYI0EMKOCTH JUCIUIUIMHBI TIO Pa3/ieiiaM U BUJIaM 3aHITHH.
Paznensl, TeMBI JUCIUTIIMHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCHUILTUHBL, X TPYAOEMKOCTh

Pasgenpl, TEMBI IUCIIUILINHBL Hexin | 113 (C3) P KII CPC
’ (dac) (dac) (qac) (dac) ("ac)
Cemectp 6
Paznen 1. OcHoBBI TEOpHUM JTOTHYECKUX (DYHKLIMI 4 4 2 9
Paznen 2. Lludpposbie TucKpeTHBIE YCTPOHCTBA 6 4 3 10
Pasmen 3. IlpocTtele Mukpompoueccopbl U
MHUKpPOIIPOILIECCOPHBbIE CUCTEMBI. MUKPOKOHTPOJI- 8 4 4 10
Jepsl
Paznen 4. Untepdeiicabie cXembl, amantepbl U 8 5 4 10
KOHTPOJUIEPHI
Paznen 5. Ilpomeccopsl mudpoBoit 00pabOTKH 8 4 10
CUTHAJIOB
HWroro B cemecTpe: 34 17 17 49
Utoro 34 17 17 0 49

IIpakThueckass IOATOTOBKA  3aKIIOYAETCA B  HEMOCPEICTBEHHOM  BBINIOJIHEHUU
o0ydJalomuMuUCs  OINpeNeJeHHbIX  TPYAOBBIX  (YHKUMH,  CBSI3aHHBIX ¢ Oy;ymiei
npodeCcCHOHATIBHOMN 1S TeNTbHOCTBIO.

4.2 CopneprxaHue pa3/ieloB U TeM JICKIIMOHHBIX 3aHITHH.
ConeprxaHue pa3/ienoB U TeM JIEKLIMOHHBIX 3aHATHI MPUBEICHO B TabauIe 4.

Ta6muma 4 — ConepxaHue pa3aesioB U TeM JEKIIMOHHOTO KA

Howmep paznena HaszBanue u congepkanue pas3iesioB U TEM JICKIIMOHHBIX 3aHATHI

Paznen 1. Jlexmus 1.
OCHOBBI TEOPUU JIOTUYECKUX IIpencraBnenune uucen B 1udpoBoit snekrporuke. CtaHgapT




Howmep pasznena

HaszBanue u conep:xkanue pa3iesioB U TEM JIEKLIMOHHBIX 3aHATHI

byHKIHA

MpeAcTaBiIeHUs uncen B ¢opmare ¢ ruiaBaromieii 3amsaroii IEEE
754. Apudmernueckue ASHCTBHS B IBOUYHON CHCTEME CUUCIICHUS.

Jlekusg 2.

O6mme cBegenus O  QyHKUusAX — anredpsl  JIOTHKH,
[lepexmtouatenbuble  (QYHKIMM W HX KaHOHMYECKHE (DOPMBIL,
OO01iee MOHATHS O MHUHHMH3AIMH MEPEKII0YATCIbHBIX (YHKITHA,
IlocTpoeHrne NPUHUMIUAIBHBIX IEKTPUUYECKUX CXEM Ha OCHOBE
MUHUMU3HPOBAHHBIX MMEPEKITIOYATEIHHBIX ()YHKIIHIA

Paznen 2.
[{udpoBbie JTUCKPETHBIE
yCTpOiicTBa

Jlekusg 3.

[IpoGiemMaTka MPOCKTHUPOBAHUS KOMOMHAIIMOHHBIX CXEM.
[IpeobpazoBarenu koaoB. [lludparopsr. JlemudpaTopsr.

Jlexuus 4.

Cxembl cpaBHEHHS. MyYIBTUIUIEKCOPHL. J{eMyIbTUIIIIEKCOPHL,
Tpurrepst.

Jlexuus 5.

Peructpsl u peructpoBbie (Qaiibl. [|BOMYHBIE CUETUUKH.
MoenupoBaHue U aHaiuu3 padoThl TBOMYHBIX CYETUHUKOB.

Paznen 3.

ITpocTeie MUKPOITPOLIECCOPHI
u MHUKPOIIPOLIECCOPHBIE
CUCTEMBI.
MHUKPOKOHTPOIIEPHI

Jlexuus 6.

Knaccugukaius MUKpOIIpOLECCOPOB, OCHOBHBIE BapUAHThI UX|
CTPYKTYpBl H apXuTeKTypbl. OOmas cTpyKTypa W TPHUHIUIIG]
(YHKIMOHUPOBAHUS MUKPOIIPOLIECCOPHBIX CUCTEM.

Jlexuus 7.

Crpyktypa ¥ (YHKIMOHMPOBAHHE IPOLECCOPOB Pexumpl
paboTHI Mpoleccopa U OpraHu3anys namsTi. PeructpoBast MoJeIb.
OOume cBeleHUS O  COBPEMEHHBIX  MUKPOKOHTpOJIIEepax.
[TonynsipHbIE CEMENCTBa MUKPOKOHTPOJIIEPOB.

Jlexmusg 8.

IpoueccopHoe SAPO MHUKPOKOHTPOJLIEPA.
MUKpOKOHTPOJLIEPEI cemeiicTBa AVR. ApXHUTEKTYDd
MUKPOKOHTPOJIIIEPA AVR. ITopTsI BBOJIa/BBIBOJIA|
MUKpokoHTposuiepa AVR.

Jlexuus 9.

Cucrema mnpepeiBanuit MukpokoHTposuiepa AVR. Taiimepsi,
Taiimepsl cueTunku. OCHOBHBIE CpEACTBAa MPOTPAMMHUPOBAHUS]
MHUKPOKOHTpOJLIepoB cemeiictBa AVR

Paznen 4.
WuTepdeiicHbIe CXeMBI,
aJanTepbl U KOHTPOJUIEPHI

Jlextus 10.

Knaccudukanus UHTEPPENCHBIX MHUKPONPOILIECCOPHBIX
cucteMm. lllunnsie popmupoBaTenu u 6ydepHbie perUCTPHI.

Jlexmms 11.

[lepenaua  mocnenoBaTeNbHBIX  JaHHBIX.  ACHHXPOHHAas
nepenavya. CHHXpOHHas nepeaaya.

Jlexuums 12.

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

Jlexims 13.

dopMupoBaHue CUTHAJIOB c IUPOTHO-UMITYJILCHON
moayssitii Matepdeiic Join Test Action Group (JTAG).

Paznen 5.
[Tpoueccopsl udpoBoit
00pabOTKH CUTHAJIOB

Jlexmus 14.
O6ob6mennas  crpykrypa  Digital  Signal  Processing.
Knaccudukanms mporeccopoB 1indpoBoit 00pabOTKH CUTHAJIOB.




Howmep pasznena

HaszBanue u conep:xkanue pa3iesioB U TEM JIEKLIMOHHBIX 3aHATHI

Jlexmus 15.
Apu]MeTHKO-TIOTHUECKOe YCTPOHUCTBO AaHHBIX. [IpocTpaHcTBO
aMATH.
Jlekmus 16.
YcTpoicTBO TreHepanuu aapecoB
IIporpammupyemslii KOHTPOJLIED.

U PCKHUMBI aapeCalru.

Jlexmus 17.
KpaTtkass xapakrepucTuka MOPTOB ITM(GPOBOTO MPOIECCopa.
IlepcnekTUBBI ~ pa3BUTHUS  MHKPOMPOIIECCOPHBIX  CHUCTEM U
YCTPOMCTB.
4.3 IlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS
Tembl IpakTHYECKUX 3aHATHH U UX TPYTOSMKOCTh IIPUBEICHBI B TAOIHIIC 5.
Tabmuna 5 — [IpakTudeckue 3aHsATHs U UX TPYJI0EMKOCTh
N3 Hux Ne
Ne TeMbl MpakTHYECKUX Popm! TpyaoeMKoCTb, | IpaKTUYECKOI | pa3erna
/1 3aHATHI TpaKTHHACCKuX (dac) MOATrOTOBKH, | TACLIUI
SaHATHH (gac) JINHBI
Cemectp 6
1 | IBonunHas apudMeTHKa B Pemenue 3amau 2 1
oOpaTHOM U
JIOITOJTHUTEILHOM KOJIE
2 | JIBOMYHO-ACCATUYHAS Pemenue 3amau 2 1
apudmeTrKa B IPsIMOM KOJIe
3 | Cunres xomOmHarmonuoro | Perrenue 3agau 2 2
YCTpOWCTBA
4 | MuauMu3anusa Joruueckux | Perrenue 3agau 2 2
byHKIMI
5 | Beimonnenue Pemenue 3amau 2 3
apuMeTUYECKNX  KOMaH]I
MHUKPOMPOIIECCOPOM
6 | Bommonmnenwe — jorudeckux | Pemenue 3amau 2 3
KOMaHJ MUKPOIPOIIECCOPOM
7 | CunxpoHHas U acuHXpoHHas | Pemenue 3amau 2 4
nepenavya JaHHBIX
8 | Curnamnst C mUpoTHO- | Pemenue 3amau 3 4
MMIYJIbCHOM MOAYJIALIUEN
Bcero 17

4.4  JlaGopaTopHBbIE 3aHATHS

Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYTOEMKOCTh ITPUBEICHBI B TAOIHUIIE 6.



Tabmuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

N3 Hux Ne
Ne Tpy10eMKo MPaKTHECKO | pasien
1/ HaumenoBanne 1abopaTopHbBIX paboT o1b, (uac) i a
1| ’ HOJrOTOBKH, | JAMCIIUI
(gac) JIMHBI
Cemectp 6

W3yueHne mporpaMMHOTO  OOecriedyeHus |
CUCTEMBbl KOMaHa MUKpokoHTpoiiepa AVR.
1 | UccnenoBanue MeXaHu3Ma 00paboTKu 2 1
OTPHIIATENIBHBIX 4YKHCEI C MOMOINBIO  S3bIKA
Assembler s mukpokonTposuiepa AVR

HccnenoBanre MexaHuzMa paboThl ACIIHPpAIIIH
KOMaH]l B MUKPOKOHTpoJuiepax cemeiictBa AVR.
HccnenoBanne MexaHu3Ma (yHKIIMOHUPOBAHHMS
2 | BHYTpEHHEH maMsITH B MHKPOKOHTpOJUIEpax 3 2
cemerictrea AVR. HWcciaemoBanme MexaHusma
(YHKIIMOHUPOBAHHUS ~ CYETUYUKOB  COOBITHH B
MHUKpPOKOHTpoJIIepax cemericta AVR

HccnenoBanue BBITTOJTHEHUS IPOrpaMMBbI
00pabOTKH MacCHBOB Pa3MEIIEHHBIX BO BHELTHEH
3 | mamsATH KOHTpoJLIepa cemeiicTBa AVR 2 3
HOCPEJICTBOM A3bIKA IpOTrpaMMHUPOBAHUS
Assembler

HccnenoBanue BBITTOJIHEHUS IPOrpamMMbl
4 00pabOTKM MAacCHBOB pa3MELIEHHBIX BO BHEIIHEH
namsATH KOHTpOJLIEPA cemeiicTBa AVR
TIOCPEJICTBOM SI3bIKa MporpammupoBanusi C++

HccnenoBanue BBITIOJTHEHUS MPOTPaMMBI
5 | o6paboTkun  uHpOpMANMK B  KOHTPOJUIEpE 2 4
cemeiictBa AVR

HccnenoBanue  yCTpOMCTB — BBOJA-  BBIBOJA
6 | IMCKPETHBIX  CHTHAJOB B  IPOLIECCOPHBIX 2 4
cHCTEeMax yIpaBJICHUs

Hccenenosanue YCTPOMCTB MaTpU4YHOU
KUJKOKPHUCTAJUIMYECKON MHIUKAUU

8 HccnenoBanne CcpeAcTB  BBOJA  AHAIOTOBOM
uHpopMauu

Bcero 17

4.5 KypcoBoe nMpoeKTUpoOBaHKE/ BHITOTHEHUE KyPCOBON PabOThI
Y4eOHBIM MJIaHOM HE TPEAYCMOTPEHO

4.6 CamocrodrenbHas paboTa 00y4aroUIXcs
Buapl camocTosTenbHON paboThI B €€ TPYNO0EMKOCTh MPUBEICHBI B Ta0IHIIE /.




Tabmmma 7 — Buasl caMOCTOSITENIbHOM PaOOTHI M €€ TPYA0EMKOCTh

. Bcero, | Cemectp 6,
Bun camocrosiTensHoi#l paboTh
yac qac

N3yuenune Teopernyeckoro Mmarepuana aucuuiuiiabl (TO) 20 20
KypcoBoe npoektuposanue (KII, KP)
PacuetHo-rpaduueckue 3aganus (PI'3)
Brimosnnaenue pedeparta (P)
IToaroroBka Kk Tekymemy KoHTpoto ycrieaemoctr (TKY) 20 20
Homamnee 3aganue ([13)
Kontponbusie pabotsl 3a04nukoB (KP3)
IToaroroBka k mpomexytouHoi arrectanuu (ITA) 9 9

Bcero: 49 49

5 IlepeueHb yueOHO-METOAMUECKOTO OOECTICUeHUS

JUTSL CAMOCTOSITENTIEHOU PabOThI 00yUYaIOMIUXCSI IO TUCIHUIUTHHE (MOJIYIIIO)

yLIe6HO'MeTOI[I/ILICCKI/Ie MaTCpuraibl JIA CaMOCTOSITEIbHOM pa6OTBI 06y11a101111/1xc;1 YKa3aHbl B

n.a. /-11.

6 IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX W3AHUN
[lepeueHpb neyaTHBIX U 3JIEKTPOHHBIX YUEOHBIX M3/IaHUH MpHUBeieH B Tabaule 8.
Tabmuua 8— [lepeyeHp MeyaTHBIX U JIEKTPOHHBIX YUEOHBIX H3TaHUH

MTudp/
URL
aapec

bubnuorpaduyeckas ccpuika

KomaecTBo 5K3eMILISIpOB B
oubmoreke
(KpoMe 2IIeKTPOHHBIX IK3EMILIPOB)

004 (075)
V27

YrproMoBs, EBrenuit [TaBroBHY.
[Mudposas cxemoTexHUKa : yueOHOE nocobue /
E. I1. YrpromoB. - 2-e u3a., nepepad. u aorm. -
CII6. : BXB - Iletepbypr, 2005. - 800 c. : puc.
- bubmuorp.: ¢. 761 - 766. -IIpenm. yka3s.: c.
767 - 782. - ISBN 5-94157-397-9

13

[uppoBast  cxemMoTexHUKA [ DIEKTPOHHBIN
pecypc] : METOOMYECKHE  yKa3zaHHd K
BBITIOJIHEHUIO  JTAOOpaTOpHBIX  paboOT €
npuMeHeHneM smynsTopoB [ CIIO]. u. 1/
C.-ITerepd. roc. YH-T a’POKOCM.
npubopoctpoenus ; coct.: [. f. Kacnun, H. I1.
Tpymmna, [. /. Kynukos. - DOnekTpoH.
TexkcToBbIe fgaH. - CII6. : U3n-so I'YAII 2014.
- 37 c¢. -Cucrem. TtpeboBanus: ACROBAT
READER 5.X. - 3arz. ¢ Tutyi. 3kpana. - b. 1.

[MudppoBas  cxemMoTexHUKA [ DIEKTPOHHBIN
pecypc] : MeTonMYecKHe YKa3aHUA IO
MPOBEACHUIO  JTAOOPAaTOPHBIX  paboT ¢
npuMeHeHreM smynstopoB [ CIIO]. u. 2 /
C.-ITerepd. roc. YH-T a’POKOCM.
npubopoctpoenus ; coct.: J. S. Kacnun, H. IL
Tpymmna, [. /. KynaukoB. - OnekTpoH.
texkcroBble gaH. - CII6. : Usn-Bo I'YAII 2015.
- 55 c. -Cucrem. tpeboBanus: ACROBAT
READER 5.X. - 3arz. ¢ TuTya. akpana. - b. 11.

004

denora, Bragumup Hukonaesuu.
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Hludp/ KomiyecTBo 9K3eMIUTSIpOB B

URL bubnuorpaduueckas ccplika OudmMoTeKe
aapec (KpoMe 3IIEKTPOHHBIX IK3EMILISIPOB)
D42 [IpoexkTupoBanue MHUKPOTIPOLIECCOPHBIX

cuctem [Tekcr] : y4eOHO-METOAMYECKOE

nocobue / B. H. ®enora, B. B. Ilepmiok ; C.-

[TetepO. roc. VH-T AIPOKOCM.

npubopoctpoenus. - CII6. : Uzn-Bo 'VAII,
2008. - 95 c. : Tabn. - bubmmorp.: c. 78 (21
Ha3Bg.). - ISBN 978-5-8088-0323-7

EBctudees A.B. Mukpokontposuieps: AVR
cemetictBa Classic pupmer ATMEL
[DnexTpoHHbIH pecypc]. — Pexum gocryna:

https://e.lanbook.com/book/61005#book _name.
— BXO0J1 CBOOOIHBIN. SI3BIK PYCCKHIA.

Esctudeer, A. B. MHUKPOKOHTpOJIEPHI
AVR cemetictBa Tiny u Mega ¢upmer ATMEL
004.3 |/ A. B. Escrudees. - 2-e uza. - M. : JIOJIOKA-
E 26 XXI, 2005. - 560 c. : Ta6u., rpad. - (MupoBas
anekTpoHuka). - [Ipenm. ykas.: c¢. 554 - 558. -
ISBN 5-94120-099-4

7 TlepedeHb 3IEKTPOHHBIX 00Pa30BaTEILHBIX PECYPCOB
WH(OPMAITMOHHO-TSIICKOMMYHHKAITMOHHOM ceTh «THTepHEeT»
[Tepeuens AIIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcoB nH(pOPMaIIMOHHO-
TEJICKOMMYHUKAIIMOHHONW ceTn « HTepHeT», HEOOXOAMMBIX JJII OCBOCHHS JTUCIUILIAHBI
npuBeseH B Tabmuie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpa30BATEIBHBIX PECYPCOB HHPOPMALMOHHO-
TEJIEKOMMYHUKAaMOHHOM ceTh «HTepHET»
URL anpec HaumenoBanue

He npenycmorpeno

8 Ilepedenr MHPOPMAITMOHHBIX TEXHOJIOTHUI
8.1 IlepeyeHp mTpOrpaMMHOTO OOECHEUEHUs, HCIOIB3yEeMOTO TPH OCYIIECTBICHUN
00pa30BaTeNLHOTO Mpoliecca MO AUCIUIIIUHE.
[lepedeHp UCTIONB3yEeMOTr0 MPOTPaAaMMHOTO obecriedeHus npejacrasieH B Tadmuie 10.

Tabmuua 10— Ilepedenb nporpaMMHOro o0ecrieyeH s

Ne i/ HanmenoBanue

He npenycmorpeno

8.2 TlepeucHb MH()OPMAITMOHHO-CIIPABOYHBIX CUCTEM,HCITOJIb3yEMBIX npu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPoIiecca MO AUCIUILTHHE

[lepeuens WCHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJCTaBICH B
Tabmmuie 11.

Tabmuna 11— Iepeuenb nHGOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

Ne /1 HanmenoBanue

He npenycmorpeno




9 MarepuanbHO-TeXHUYECKast 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH  0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa30BaTeNLHOTO MpoIiecca MO TUCIUTUIHHE, IPECTaBIeH B Tabmuiel 2.

Tabauna 12 — CoctaB MaTepHalibHO-TEXHUUECKON 0a3bl

Ne HanmMeHnoBaHnue cocTaBHON 4acTH Homep aynuropun
/T MaTepuaIbHO-TEXHUYECKON Oa3bl (Ipu HEOOXOTUMOCTH)

1 | JleknmoHHas MyJIbTUMEIUMHAS Ay TUTOPHS

JIaGoparopust U(pPOBON CXEMOTEXHUKH 22-08

10 OueHouHble cpeACTBa ISl IPOBEICHUS TPOMEKYTOUHOM aTTeCTAIlH
10.1 CocrtaB OIICHOYHBIX CPEICTBAJS MPOBEACHUS IPOMEKYTOYHOM aTTeCTAIlUH
oOy4aromuxcs Mo AUCUUIUINHE MPUBEAeH B Tabnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl IPOBEACHHMSI IPOMEKYTOYHON aTTeCTalluN

Bun HpOMe)KYTOqHOﬁ aTTCCTalluu Hepequb OICHOYHBIX CPpCACTB

OKk3ameH Criucok BONPOCOB K 3K3aMEHY

10.2 B kayectBe KpUTEpUEB OICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00y4YarolMMucs MpUMEHseTcsl 5-0ajuipHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMM, KOTopas npuBeaeHa B Tabnuie 14. B TeueHue cemectpa MOXKET UCIOJIb30BATHCS
100-0annpHast ~ mKajma ~ MOXYJIBHO-PEUTHMHIOBOM  CHUCTEMbl ~ YHUBEpPCUTETa,  IIpaBHIa
HCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKaJIbHBIM HOPMAaTHUBHBIM aKTOM
['VAIL
Tabauna 14 —Kputepuu ouieHKH ypoBHsI chOPMHPOBAHHOCTH KOMIETEHIIUN

OreHKa KOMITETEHIIUN X N
5o Tbras Lk apakTepucTKa c(hOPMHUPOBAHHBIX KOMITETCHIIUI

— oOyuaromuiics TiayOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepua;
— YBEpEHHO, JIOTHYHO, ITOCIIEI0BATEIFHO U TPAMOTHO €T0 M3J1araeT;

COTIHON — ONMUpasiCh Ha 3HAHHUS OCHOBHON W JOTMOJTHUTEIHHOMU TUTEPaTypEl,

GATTCHOY TECHO TPUBS3LIBACT YCBOCHHBIC HAYYHBIC IMOJOXKCHHS C MPAKTHICCKON
JESITEIIbHOCTHIO HAIPABJICHUS;
— yMeTno 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAaEMbIE UM HJIEH;
— JIeJIaeT BBIBOJIBI U 000OIIECHMUS;
— cBOOOJIHO BJIaJIeeT CHCTEMOM CITeIMATN3HPOBAHHBIX MOHSITHH.
— 00yJaroIuics TBEPIO YCBOWII MPOTPAMMHBIN MaTepHajl, TPaMOTHO H
M0 CYIIECTBY W3JlaraeT €ro, ONHUpasCh Ha 3HAHUS OCHOBHOU
JTUTEPaTyPHI,

(XOpOMO» — HE JIOMYCKAeT CYNIECTBEHHBIX HETOYHOCTEM; 5
— YBSI3bIBACT YCBOCHHBIC 3HAHUS C MPAKTHYCCKOH JCSATEIEHOCTHIO

«3aYTCHO»
HATPaBIICHUS;
— apryMEHTUPYET Hay4YHbIE TIOJIOKEHUS;
— JIeJIaeT BBIBOALI M 00OOIICHHS;
— BIAJCET CHCTEMOM CIIEIMAIM3UPOBAHHBIX TOHATHH.
— o0yuyaromuiicss yCBOWJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepua,
MO CYIIECTBY M3JaraeT €ro, OmMpasch Ha 3HAHUS TOJBKO OCHOBHOM
JTUTEPaTyPHI,

«yJIOBJIETBOPUTEITLHOY .

GATTOHOY — JIOIMyCKaeT HEeCYIIECTBEHHBIE OMMOKN U HETOYHOCTH; }
— UCTIBITBIBACT 3aTPYJHEHUS B TPAKTUUECKOM NPUMEHEHWW 3HAHHUHA
HATPaBIICHUS;
— ¢71a00 apryMEHTHPYET HayYHbIE IMOJOXKCHHUS;




Or11eHKa KOMITETEHITUH

5-0ayupHas mKama

XapakreprcTrka ChOpMUPOBAHHBIX KOMITCTECHITHIA

— 3aTpyAHseTCs B (GOPMYJIMPOBAHUHU BBHIBOJOB M 00OOIICHU;
— YaCTHUYHO BJIAJICET CUCTEMOM CIIELIUATU3UPOBAHHBIX OHATHH.

«HEY/IOBJICTBOPUTELHO
«HE 3a4TCHO»

MaTepuana;
paccMOTpEeHHH MPOOJIeM B KOHKPETHOM HAIPaBIICHUY;

— HE MOXET apryMEHTHPOBATh HAYYHBIC ITOJIOKCHHUS;
— He GOopMYJIMPYET BBIBOJIOB H 0000IICHUI.

— o0yyJaromuiicss He YCBOWJI 3HAYUTENBHOHW 4YacTH MPOrPaMMHOIO
— JIOYCKAeT  CYyLIECTBEHHbIE  OIIMOKM U  HETOYHOCTU  IpHU

— UCIIBITBIBACT TPYAHOCTU B IPAKTUYECKOM IIPUMEHEHUH 3HAHUM;

10.3 TumnoBble KOHTPOJIbHBIC 3aaHUsI WK HHBIC MATCPUAIIBI.
Bompocs! (3amaun) nmst sKk3ameHa mpeacTaBiieHbl B Tadmmie 15.

Tabmuna 15 — Bonpocs! (3agaun) 1s 9K3aMeHa

Ne i/t

[lepeuenp BonpocoB (3aa4) AJs IK3aMEHa

Kon
WHJUKATOpa

[IpencraBnenue uucen B IUPPOBON 3eKTpoHUKe. [loscHUTE B dYeM
COCTOMT CyTh JBOWYHOTO KOJMPOBAHUS. 3alMIIUTE  IIOJIMHOM,
omuceBaonMi  mr000oe  YHCcIo B JTO0OH  CHCTEME  CUHMCIICHUS.
[pencraBnenne uncen B GopMe ¢ PUKCHPOBAHHOH U IITABAOIICH 3aIIATOM.
[lepeuncnure FOCTOMHCTBA U HEJOCTATKU KaXKI0H (HOPMBI NIPECTaBICHUS
gycen. OINUIIATE aNrOpUTM, C MHOMOINBIO KOTOPOrO OCYHIECTBIISET
IIpeACTaBICHUS ducel B (opmare ¢ minasaromied 3amsroid. Iloscaute, B
KakoM THIIE  aBHAIMOHHOTO  PAJHMO3IEKTPOHHOTO  000py/OBaHMS
HCTIONB3YIOTCS 4YWClIa C (PUKCHPOBAaHHOH, a B KakoM C IUIaBaroIieit
3aISITOM.

VYK-1.B.2

IIpencraBnenne uucen B nudpoBoit  amektpoHuke.  CraHmapt
MpeAcTaBIeHus yucen ¢ TuiaBaromieid 3amsaroit IEEE 754. Tlosicaure, mist
Kakux 1eneil wucmonb3yercs cranmapt |EEE 754, xakwe Buubl
MpeACTaBIeHUs] 4YHCeNl ¢ TUlaBalomleld 3amsITod paccMaTpUBAIOTCS B
CTaHJapTe, MTOPSIOK TPEACTABICHU YHCEN «TYIa» U «00paTHOY, MOPSIOK
OKpYTJICHHSI 4hceNl B (opmare ¢ IDIaBamomei 3amsaToil. [lepeunmcnure u
packpoiite ocHOBHBIC ToJoxeHus crangapTa |[EEE 754,

VK-1.B.2

OOmme ceneHnst o QYHKIUAX anreOpsl JOorukd. DYHKINU W ONeparyy.
JaiiTe TOHATHE CIEAYIOIUM IOHSATHAM anreOpbl JIOTWKW: Tabiuna
UCTUHHOCTH, (QYHKIUs, oOIepaTtop, Jorndeckas (yHKuus omHOU
NIepEeMEHHOM, JorMueckass (QYHKOHS JABYX IE€PEMEHHBIX, JIOTHYEecKas
GyHKIHS Tpex MEepeMEeHHBbI, JIOTHYECKHEe OJJIEMEHTHL. Packpoite u
3aIUIINTE OCHOBHBIE (PYHKITUH aIreOpsl JIOTHKH.

OIIK-3.3.1

OCHOBHBIE 3aKOHBI U TpaBWiIa alreOphl JIOTUKH. PackpoiiTe, 3amummre u
JOKKHUTE CIEAYIONMUE 3aKOHBI aireOpbl JIOTUKU: KOMMYTAaTHBHOCTH,
ACCOIIMAaTUBHOCTH, JTUCTPUOYTUBHOCTH, HIEMIIOTEHTHOCTH, OTpPHIIAHUS,
JIBOMCTBEHHOCTH.

OIIK-3.3.1

OCHOBHBIE 3aKOHBI W IIpaBHJIa anreOpsl JIOTHKH. Packpoiite, 3amumuTe H
MPEeACTaBbTE B BHAEC KOHEYHBIX IM(PPOBBIX YCTPOHUCTB CIEAYIOIINE
NpaBWiia anreOpbl JIOTUKH: CBEPTKH, IOJHOTO CKJIEHUBAHUS, HEIOJHOTO
ckienBanus, [lopenkoro, onepamnuii ¢ KOHCTaHTaMu. PaboTy Kaxaoro us
M(POBBIX YCTPOUCTB MOSCHUTE C TIOMOIIBIO TaOJINI] HCTHHHOCTH.

OIIK-3.3.1

OcHOBHBIE 3aKOHBI M TIpaBWwiIa anreOpel JOruku. Jlaiite Kparkyro
XapaKTepUCTUKY W MEpPEeYHCINTE OCHOBHBIE OTIMYMS  CIEAYIOIINX
anreOpandeckux cucteM: anreOpol JKeranmkuna, anreOper Ileddepa,
anre6per [Iupca. VkaxuTe, Kakas H3 INPHBEICHHBIX anreOpandecKux
cucTeM HauOoJiee NPEAIIOYTUTENbHA I UCIIONB30BAaHUS B aBHALIMOHHOM
PaIHO’IEKTPOHHOM 000pYIOBAHHUH U ITOYEMY.

VK-1.B.2

[lepexmouaTenpuple  (QYHKIME W WX  KaHOHWYECKHE  (OPMBL
OrneMeHTapHbIC  KOHBIOHKIMM M JW3BIOHKIWH.  Jlaiite  moHsATHe

VK-1.B.2




Ne i/t

[Tepedyens BonmpocoB (3a1av) 11 IK3aMeHa

Kon
UHMKATOpa

KOHBIOHKIIMM M JW3BIOHKIMH. PackpoiiTe TepMHH «KOHCTHUTYEHTa».
[NosicanTe HEOOXOIUMOCTH NMPHUMEHEHHS SJIEMEHTApHBIX KOHBIOHKIHMH U
IU3bIOHKIMK. [lepeuncianTe JOCTOMHCTBA OT NPHUMEHEHHS OINUCaHHBIX
BbILIE (DYHKIMH.

Kanonunyeckne Qopmbl nepekiaroyarensHbix  (yHKnuid. CoBeplieHHas
JU3BIOHKTHBHAsE (opMma IpeicTaBleHUs] NEepeKIIoYaTeIbHON (DYHKIUH.
OnummTe TOpaBWiIoO mepexoja oT TaOuuuHOH  (opMmbl  3amucu
MEepeKIII0YaTeNIbHON (YHKIMM K COBEPLICHHOH IM3BIOHKTUBHOH (opMme.
IMpusenure mnpumep 3(GEKTUBHOTO HCHONB30BAHUS  COBEPIICHHON
OU3BIOHKTHBHOW HOPMABHOW (POPMEI IPEACTABICHUS TIepEKITI0UaTeTbHON
¢bynkoun.  HauepTuTe  NPUHIMNUANBHYIO — DICKTPHUYECKYI0  CXEMY
M(GPOBOro YCTPOMCTBA.

OIIK-3.3.1

Kanonndeckue ¢(opmbr mepekirodaTeNbHBIX  QyHKOuil. CoBepiieHHAs
KOHBIOHKTHBHas (DOopMa IPEACTABICHUS MNEPEKIFOYATeIBHON (QYHKIHH.
OmumuTe MpaBWIO mepexoja OT TaOIM4YHOH  (OpMBI  3amucH
MEePEeKIII0YATENIbHON (QYHKIMK K COBEPILIEHHOW KOHBIOHKTHBHOW (opme.
[MpuBenure mnpumep 3(GEKTUBHOIO HCHONB30BaHUS  COBEPILICHHOU
KOHBIOHKTHBHOI HOpMaJIbHOW (hOPMBI MpEICTaBICHHUS TIEPEKIIIOUaTeIbHON
¢ynkuuu.  HawyepTuTe  NPUHUMNUAIBHYIO — DJIEKTPHYECKYIO  CXEMY
rQpoBOro ycTporcTBa.

OIIK-3.3.1

10

OOmupe TmOHATHA O MHUHHMH3AaLUM TepeKIouaTeabHod  (QyHKIUH.
CknenBaHME COCEOHHMX CIIaraeMbIX. JalMIINTE MEPEKII0YaTENbHYI0
(YHKIMIO BYX INEPEMEHHBIX W NMPHUMEHAS K HEW OIeparyio CKICHUBAHUS
COCEHHMX CIaraeMbIX ymnpocTure ee. HadepTuTe mNIpHHIUNHMAIBHYIO
IEKTPUUECKYIO CXEMy IO HEepeKIoYaTeIbHON (DYHKIUM 0 NMPUMEHEHHS
omepauuu 1 mocie.

OIIK-3.3.1

11

OOmue TOHATHS O MHHUMM3AINM TEPEKITIOYaTesIbHON  (DYHKIHH.
MuHUMH3AIMS TIePEKITIOYaTeNIbHON (yHKINM TTOCPENCTBOM JHarpaMMBbl
Beiiua-Kapro.  3amummre  mepeKIOYaTeIbHYH — (QYHKIHIO  TpeX
MIEPEMEHHBIX M MPUMEHSSI K HeW OIepario MUHUMM3ALUU MOCPEICTBOM
Juarpammbl - Beiiua  ympocrute ee.  HauepTuTre IpHHIUMIUAIBHYIO
INEKTPUUYECKYIO0 CXeMY IO NMEepeKII0YaTeTbHON (QYHKIIUN 10 MPUMEHEHUSI
onepanuu 1 nocie.

OIIK-3.3.1

12

OOmmpe noHATHS O MHHUMM3AIMM [EPEKIIoYaTeNIbHONH  (YHKIMH.
MuUHUMH3ALHS TTOJTHOCTBIO OTPE/ETICHHBIX MEePeKII0YaTeNbHbIX (DYHKIHMMA
B COBEPIICHHOH KOHBIOHKTHBHOH HOpManbHOW (opme. 3anmmmre
MePEeKIIIOYATENbHYI0 (YHKIHUIO TPEX IEPEMEHHBIX M NpPUMEHsSsT K Hel
oTlepanio MHHAMH3ALUK YIPOCTHTE ee. HauepTure NpHHIMNHAIBHYIO
UIEKTPUUECKYIO CXEMY IO IepeKIItouaTeIbHON (QYyHKIUH 10 TPUMEHEHHS
OIIepaly 1 MOCIIe.

OIIK-3.3.1

13

OO0mpe NOHATHA O MUHHMH3AIMU IEPEKIIOYaTeIbHOH  (DYHKIHUH.
MuHnumuzanys [EPEKII0YATEIbHON ¢byHKIMH anrebpandecKuM
mpeobpa3oBaHueM. 3alUIINTe TEPEKII0YATeNbHYI0 (QYHKIHIO Tpex
TIEPEMEHHBIX U IPUMEHAA K Heit Orepanuio MUHUMU3ALONUNU YIIPOCTUTE €€.
Haueprture NPUHIUITHAIBHY IO DIIEKTPUYECKYTO CcXeMmy o
MePEKIII0YaTeIbHON (DYHKIIMH JI0 MPUMEHEHHS OTIEPAIlMHU B MTOCTe

OIIK-3.3.1

14

O0muye TOHATHS O MUHUMH3AIUN TEePEKITIYaTebHON  (QyHKIHH.
Munumu3zanus MepeKIII0YaTeIbHON byHKIIN TIOCPEICTBOM
¢dakynmpTaTHBa.  3amUIIUTEe  MEPEKIIOYATENbHYI0  (QYHKIHIO  TPeX
MEPEMEHHBIX U MPUMEHsISI K Hell onepalnuio MUHUMH3ALUN YIIPOCTUTE €e.
Hauepture MPUHLMIHAIIBHYIO JJIEKTPUUYECKYIO CXemy 1o
MEePEKITIYATSIEHON (DYHKIUH JI0 IPUMEHCHHS OTIEPALUH H TIOCIIE.

OIIK-3.3.1

15

[IpobnemaTrka POEKTUPOBAHMS KOMOWHAIIMOHHEIX cxeM. lloscHute, Ha
4TO0  HEoOXomuMO  oOpamate BHHMAaHHE TMPH  NPOCKTUPOBAHHU
KOMOWHAIIMOHHBIX NH(POBEIX CXeM. PacKpoiTe IMOHATHE CIEIYOIIIX
TEPMHUHOB: TUHAMHYECKUN PUCK cOOsI, CTATHYECKUIT PUCK COOST U «TOHKI.
[MosicuuTe OTAaCHOCTh ¢busnyeckux SIBJICHUI oTpeieIeHHbIX
BBILICONUCAHHBIME ~ TEPMHHAMH Ha TNpuMepax (OyHKIHOHHUPOBAHHUS
U(GPOBBIX YCTPOHCTB.

OIIK-5.3.1

16

Jemmdparopsr. [aiite onpenenenue aemmudpatopy. [IpuBeaure Tadbmuiry

OIIK-5.V.1




Ne i/t

[Tepedyens BonmpocoB (3a1av) 11 IK3aMeHa

Kon
UHMKATOpa

UCTHHHOCTH Aemmpparopa. HauepTure NpHHIMNNATBHYIO SIEKTPHIECKYIO
cxeMy Ha 0a3ze OCHOBHBIX JIOTHYECKHX (PYHKIMH peanu3yronyto GyHKIHIO
nemmgparopa. M3o00pasure ycrnoBHoe rpaduueckoe oO03HaUeHHE U
packpoiite cyTh o0o3HaueHni. HapamyBanue pa3psaHocty nemudparopa.
H300pa3ute NPUHIMINAILHYIO IEKTPHUECKYIO CXEMY.

17

IIpeoGpazoBanu komos. JlaliTe ompenenceHue NpeoOpa3oBaTeq0 KOMIOB.
[TpuBenute TabMUIy NCTHHHOCTH JUIs IpeoOpa3oBarens koaoB. Haueprure
NPUHIUIHANEHYIO SJIEKTPHYECKYI0 CXEMy Ha MpOCTEHIIMX HHU(PPOBBIX
JeMEHTaX  pealmsylomylo  (QyHKOHI0 — mpeoOpas3oBaTenss — KOIOB.
Uzobpasute ycnoBHOoe rpaduueckoe o003HaYCHHWE M PACKPOUTE CYTh
0003HaUYCHHH.

OIIK-5.V.1

18

Mudpartopsr. [aitre ompeneneann mudparopy. llpuBennte Tabmwiy
UCTHHHOCTH 1 gemmdparopa.  Hadeprure — HpHHIMIHAIBHYIO
JNEKTPUYCCKYIO  CXeMY Ha [OpocTeHmMX LUQPOBBIX BIEMEHTAX
peammsyromyo  GyHkuuro — gemmdparopa.  M3o0pasure  ycioBHOeE
rpadudeckoe 0003HaAUCHHUE U PACKPOITE CYyTh 0003HAUCHHIA.

OIIK-5.V.1

19

Mynstunnexcopsl. Jlaiite omnpeneneHue MynbTUILiekcopy. IlpuBenute
TaOMUIly WCTHHHOCTH, OIHUCHIBAIOIIYI0  PabOTy  MyJIBTHILICKCOpA.
HauepTuTe nNpuUHUMNHAIBHYIO 3JIEKTPUUYECKYIO CXEMY Ha MpOCTEUIINX
HUQPPOBBIX  JJIEMEHTAX PCATU3YIOIIYID (DYHKIHMIO MYJIbTHILICKCOPA.
N3o00pasute ycnoBHOe rpaduueckoe 00O3HAYCHHE M PACKPOUTE CYTh
0003HaUCHHI.

OIIK-5.V.1

20

JleMyIbTHITIIEKCOPBI. [aiite oTpezieIeHNe JIEMYIbTHILICKCODY.
[Tpusenutre TabIHIy HCTHHHOCTH, OTINCHIBAIONIYIO pabory
JIeMyJIbTUIIEKcopa. HadepTuTe MpUHIUINAIBHYIO JIEKTPHUECKYIO CXEMY
Ha TIPOCTEHIINX LU(PPOBBIX JIEMEHTAX peATM3yIOIyl0 (QYHKINIO
JaeMynbTuIieKcopa. M3o0pasure ycnoBHoe rpadudeckoe 00O3HaUCHHE U
pacKpoiTe cyTh 0003HAUCHHIA.

OIIK-5.V.1

21

Cxembl cpaBHeHus. Jlaiite ompezneneHue cxeme cpaBHeHuUs. [Ipuenurte
TaOMUIly HWCTHHHOCTH, OIMCBHIBAIOUIYI0 paboTy CXeMBl CpaBHEHHS.
HauepTuTe NpUHIMIHATBHYIO 3JEKTPHUECKYIO CXEMy Ha MPOCTEHIINX
UU(POBBIX 3NEMEHTaX peaau3ylollyl0 (QYHKIHIO CXEMbl CpaBHEHHSI.
N3o6pazute ycnoBHoe Tpaduyeckoe 0003HAUEHHE W PACKPOWTE CYTh
0003HaUYEHHH.

OIIK-5.V.1

22

OCHOBHBIE XapaKTEPUCTUKHU U MapaMeTpbl H(paTopos, Aemudparopos u
cxeM cpaBHeHHus. llepeuncinTe M packpoiTe NapaMeTpbl ONHCAHHBIX
dpoBeIX 3neMenToB. [losicHUTE, KaK BIMSIOT OTMEUYEHHBIE HapaMeTphl
Ha pabOTy aBHALMOHHOTO PaJHO3JIEKTPOHHOIO OOOPYMOBAHUS, B COCTaB
KOTOPOTO BXOJSAT MEPEUUCICHHBIE YIEMEHTBI.

OIIK-5.3.1

23

[udpossie kommaparopsl. Jaiite onpenenerue nuppoOBOMY KOMIIAPATOPY.
[puBenute TaOMUIly HUCTUHHOCTH, OMMCHIBAIOIIYIO paboTy mudpoBoro
Kommaparopa. HauepTure NpUHIMITMATIBHYIO 3JIEKTPUUECKYIO CXeMy Ha
MIPOCTEUINX HU(PPOBBIX MEMEHTAX PEATU3YIONIYI0 (HYHKIHIO ITU(PPOBOTO
koMmaparopa. M3obpasute ycnoBHoe rpaduueckoe oOO3HAUCHHE U
packpoiite cyTh 0003HAYCHHH.

OIIK-5.3.1

24

Cxembl koHTponda. [lalite ompeneneHme cxeme KOHTpois. IlpuBenute
TaOMUIly HCTHHHOCTH, OIMCHIBAIONIYI0 pabOTy CXeMBI KOHTPOJIA.
HayepTture npUHLMIHANBHYIO 3JIEKTPUUECKYIO CXEMYy Ha IPOCTEMIIUX
IUPPOBBIX 3JEMEHTaX peaTH3yIomyl0 (YHKIHIO CXEMBl KOHTPOJIS.
Uzobpasure ycinoBHOe rpaduiyeckoe 00O3HAYCHHE W PACKPOUTE CYTh
0003HaUEHHH.

OIIK-5.3.1

25

CyMMaropsl. JHaiire OIIpeCIICHUE CyMMaropy. IIpuseaure
KJIacCU(UKAIMI0O CyMMaTOpPOB. 3allMIINTE AHAJUTHYECKOE BBIPAKEHHUS,
onuceiBaoniee  (YHKIMOHUPOBAHHE  OJHOPA3PSIHOTO  CyMMaropa.
Haueprure npuHIMIIHMAIBHYIO 3JIEKTPUUECKYIO CXEMy Ha HpOCTEHIINX
IU(POBBIX  3JIEMEHTaX pPEAU3YIOMyl0 (QYHKIHIO  OJHOPa3psIAHOTO
cymmaropa.  M3o0pasure  ycimoBHOe — Tpaduueckoe — 00O3HAUYCHHE
MHKPOCXEMBI CYMMaTOpa M PaCKpPONTE CyTh 0003HAUYCHHUH.

OIIK-5.3.1

26

Cymmaropsl. Mcmomb3yss cxeMmy SIEKTPUYECKYI0 HPHUHIMITHAIBHYIO
CyMMaTopa TapajUIeIbHBIX OINEPaHIOB C TapaJIeIbHBIM IEpEeHOCOM

OIIK-5.3.1




Ne i/t

[Tepedyens BonmpocoB (3a1av) 11 IK3aMeHa

Kon
UHMKATOpa

ONUIIUTE HA3HAUYCHHWE JJIEMCHTOB, 3alUIIUTE IEPEKII0YaTEIbHYIO
GYHKIMIO M packpoiite mpuHIMI paboThl. ONMIIKMTE NPUHIUI PaOOTHI
HaKaIUIMBAIOIIEro CyMMaTopa.

27

Apudmernko-ornyeckue ycrpoicrsa. [laiite onpeneneHue M IOSICHUTE
Ha3Ha4YeHUe apu(MeTHKO-JIorudeckoro ycrpoicrsa. [lpuBenure u
ONUIIUTE TEpEeYeHb Olepalyili BBIIOJIHAEMBIX apH(PMETHKO-TOTHYECKIM
ycrpoiictBoM.  M300pasure  ycimoBHoe —rpaduyeckoe  0003HaueHHE
apu(QMETHKO-JIOTHYeCKOro ycTpoiictBa. HadepruTe nNpHHIMNHATLHYIO
UIEKTPUUECKYIO CXEMY, HCIONB3yeMYIO ISl HapallUBaHUSA apH(YMETHKO-
JIOTHYECKUX YCTPOWHCTB MpH IIOCIECAOBATEIbHBIX W  MapalIeNIbHBIX
MepeHocax.

OIIK-5.3.1

28

Matpuussle  yMHOXHUTENH.  Mcmomp3ys — cxeMy — DIEKTPUYECKYIO
CTPYKTYPHYIO OITUIINTE TPHHIXAT paboTHl MHOKHTEIEHO-CYMMHPYIOIIETO
O6moka. Omumwure NPUHOUN (QYHKIHOHHUPOBAHUSA MOIH(PUIINPOBAHHOTO
ainroputma byta

OIIK-5.3.1

29

Tpurreprr. Jlalite ompenenenne Tpurrepy. llpuBeanTte KiacCHpHUKAINIO
TPUTTEPOB. 3aluIINTe TAaOJUIBI HCTUHHOCTH JUII OCHOBHBIX THIIOB
TpurrepoB. HauepTure NPUHIMOHANBHYIO —OJEKTPUYECKYIO  CXEMY,
MOCTPOEHHYI0O Ha MPOCTEHIIMX JIOTHUECKHX 3IEMEHTAaX pPealn3yHoLlyIo
(GYHKIMIO KaXJO0ro THna TpurrepoB. M3o00pa3ure ycioBHOe rpaduueckoe
0003HaYeHHE TPUITEPOB U PACKPOITEe CyTh 0003HAUCHHUIA.

OIIK-5.3.1

30

TaktupoBanue u cuHxpoHu3auus. [IpuBeaure kiaccudukaimo npoodiaeM
TaKTUPOBAHMA U METOAOB UX peleHus. [lapaMeTpsl TAKTOBBIX UMITYJIBCOB.
onHodasHOe M ABYX(a3HOE TaKTHpOBaHWE. J[OCTOMHCTBA M HEIOCTaTKU
01H0(ha3HOTO U ABYX(pa3HOrO TAKTHPOBAHMS.

OIIK-5.3.1

31

TakTupoBaHue U CHHXpOHHU3anus. bioku da3oBoii aBTonoactpoiiku Phase
Locked Loops. MWcmone3yss oOmyro CcTpyktypy Onoka  daszoBoit
aBTONIOJCTPOMKH  ONHMIIMTE  HPUHOUN  €ero  (QyHKIMOHHPOBAHHMS.
[lepeuncnure  NOCTOMHCTBA M HEJOCTaTKM  Oyoka  (a3oBoH
aBTONOACTPOUKHU

OIIK-7.V¥.1

32

TakTupoBaHue M CHHXpOHM3aUUs. DBIOKM aBTONOACTPOMKM 3aIEPHKKU
TaKTOBBIX ~ MMIyJIbcOB. Mcmoms3ys  oOmyro — CTpykTypy — Oloka
aBTOINOACTPOMKY 3aJCPKKU TAKTOBBIX MMILYJIbCOB OIUIINUTE IPUHLUI €TI0
¢dbyHnkironupoBanus. I[lepednciure JOCTOMHCTBA M HEJOCTaTKH OJOKa
ABTONOACTPOMKY JIIIUTEJIbHOCTH.

OIIK-7.V¥.1

33

BBoJ BHEIIHMX CHUTHAJIOB B CHHXpOHHBIE ycTpoiictBa. Kiaccudpukanms
CHHXPOHHBIX CHTHanoB. CHHXPOHM3AaTOPHl ME30XOPHBIX CHI'HAJOB.
[epeunicanre pasHOBUIHOCTH CHHXPOHHU3aTOPOB ME30XOPHBIX CHTHAJIOB.
Haueptute cxeMmy 5I€KTpUYECKYyH0 HPUHUUNHANBHYIO JI1 OJHOIO M3
IIEPEYUCIICHHBIX CUHXPOHM3aTOPOB, OIMIIUTE HA3HAYEHUE DJIEMEHTOB HU
NpUHOUT padoOThl. YKaKUTE€ JOCTOMHCTBA M HEJOCTATKH OINHCaHHOW
CXEMBI

OIIK-7.V¥.1

34

JBouunbie cyerunku. JlaiiTe ompenelieHUE JBOMYHOMY CYUCTYHKY.
3armumTe TaGJ’[I/IL[BI UCTHUHHOCTHU AJI1 OCHOBHBIX THIIOB JIBOWYHBIX
cyeTuyukoB. HauepTure NPUHLMNHAIBHYIO JJIEKTPUYECKYHD CXEMY,
IIOCTPOCHHYI0 Ha MPOCTEHINNX JOTMYECKHX 3JEMEHTaX pPealn3yIoIyio
(YHKIIUIO TBOMYHOTO cUeTyuka. M3o0pasure yclioBHOE Trpadudeckoe
0003HaYeHNE TPUTTEPOB M PACKPOUTE CYTh 0003HAUCHHIA.

OIIK-5.3.1

35

Pernctpet m  peructpoBbie  ¢aitnel.  Knmaccupukammss — perucTpos.
Chpuraiomue  perucTphl. Haueptute  cxeMy  3JEKTPHUYECKYIO
INPUHIUNHANBHYK CABUTAIONIET0 PErucTpa, OMNMIINTE Ha3HadeHUe
9JIEMEHTOB U NMPHUHIMI padoThl. [IpuBeuTe OCHOBHBIE SKCILTYaTalIOHHO-
TEXHUYECKHE XapaKTepPUCTUKU CABUTAIOLUX peructpoB. llepeuucnute
JOCTOUHCTBA U HEJOCTATKH CABHUIAIOIUX PECHCTPOB.

OIIK-5.3.1

36

Peructper u  peructpoBbie  ¢aitmel.  Knmaccudukanmuss — perucTpos.
VYHuBepcanbHbIe — perucTpbl.  Vcmoms3ys — cxeMy — 9JIEKTPHUUYECKYIO
NPUHLMIHANEHYI0 YHHBEPCAIBHOTO DErucTpa, OIMIINTE Ha3HAuYCHHE
9JIEMEHTOB W IpUHIHI padoThl. [IpuBeanTe OCHOBHBIE SKCIUTYaTAllMOHHO-
TEXHUYECKHE XapaKTePHCTUKH CIOBUTAIOMIMX perucTpoB. Haueprture
yCIIOBHOE  rpadmueckoe  00O3HAUYEHHE  YHHBEPCAIBHOTO  PETHUCTPA.

OIIK-5.3.1




Kon

Ne /it [Tepedyens BonmpocoB (3a1av) 11 IK3aMeHa
WHJMKaTopa

[epeuncanTe TOCTOMHCTBA M HEOCTATKH YHUBEPCAIBEHBIX PETHCTPOB.

37 3amomuHatomue ycrpoicrBa. Onmmure HazHaueHwe 3anomuHaommx | OITK-5.3.1
ycrpoiictB. IlpuBenure KiacCU(pUKAMIO 3allOMHHAIOMUX YCTPOHCTB.
Packpoiite mnpuHIMI (YHKIMOHMPOBAHUS KaXKIOTO W3 IPHBEIACHHBIX
TunoB. llepeunciure UM MHOACHUTE OCHOBHBIE OKCILIYaTallUOHHO-
TEXHUUYECKHE XapaKTEPUCTUKU 3aIIOMHHAIOLIUX YCTPOUCTB.

38 3anomunaromue ycrpoicrsa. ®dienr-namsate (flash memory). Packpoiire | QITK-5.3.1
npuHnun ¢yaknuonupoBanus Flash memory. Tlepeuncnure u nosicuute
OCHOBHBIE  JKCIUTyaTallMOHHO-TEXHHUYEeCKHe  xapakrtepuctuku  Flash
memory. YkaxkuTe JOCTOMHCTBA M HegoctaTtku Flash memory.

39 3amomuHaIOMmue ycTpoiicTBa. JnHammudeckue 3anomuHaronme yerpoiictea | OQITK-5.3.1
MOBBILIEHHOTO OBICTpOICHCTBUS. Packpoiite MIPUHLIMII
(YHKIMOHAPOBAHMUS. [epeuncmure " TTOSICHUTE OCHOBHBIE

OKCIUTYaTAHUOHHO-TCXHUYCCKNUC XAPAKTCPUCTUKU U YKAXKUTC JOCTOMHCTBA
1 HEAOCTATKH.

Bomnpocsr (3amaun) nis 3avera / qudd. 3auera npeacTaBieHsl B Tadauie 16.
Tabmuna 16 — Bonpocs! (3agaun) ams 3adera / qudd. 3adera

Kon

No i/t IIepeuens Bompocos (3anav) s 3ayera / qnudd. 3adera
p p (3ana9) 1 apd WHIMKATOPa

Y4eOHbIM MJIAHOM HE MPEAYCMOTPEHO

[lepeuenr TeM [l KypcOBOTO MPOEKTUPOBAHUSA/BBIIIONHEHUS KYpPCOBOM pabOTHhI
MpeCTaBICHBI B Tabwuie 17.
Tabnuna 17 — Ilepeyerb TeM Juisi KYpPCOBOT'O TPOSKTUPOBAHMSI/BBIIIOIHEHUSI KYPCOBOM pabOThI

Ne /i [TpuMepHBIii TepeueHb TeM ISl KypCOBOTO MTPOEKTUPOBAHUSI/BBINIOIHEHUS
B KypCOBOM paboThI

Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO

Bomnpocel 11 mpoBeneHHsT MOPOMEXKYTOYHOM aTrTecTallii B BHUJIE€ TECTUPOBAHUS
IpeJICTaBICHBI B Ta0wmie 18.

Tabmuna 18 — [IpumepHbIi mepedeHb BOIIPOCOB ISl TECTOB

Kon

Ne n/n IIpuMepHBIii IepedeHb BOIIPOCOB ISl TECTOB
WHJUKATOpa

Y4eOHbBIM MJIAHOM HE IPEAYCMOTPEHO

[lepeueHb TeM KOHTPOIBHBIX PabOT MO MUCHUIUIMHE OOYYAIOIIMXCS 3a09HON (hOPMBI
00ydYeHUsI, Ipe/ICTaBICHbI B Ta0mie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboT

No /it [TepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4 Meroguueckue — Marepuanbl,  ONPEACISAIONIME  TPOIEIyphl  OIICHUBAHHUS
UH/IMKATOPOB, XapaKTEpU3YIOMIMX dTanmbl (HOpPMUPOBAHMS KOMIIETEHLMH, COAEpKarcs B
JOKaJIbHBIX HOpMaTUBHBIX akrtax [YAIL, peraMeHTHpYOmKUX MOPSAOK U MPOLEAYypYy
IPOBEICHUS TEKYIIEr0 KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTecTaluyu 00y4yaromuXcs
I'VAIL




11  Meroaudeckue yKazaHus Uik O0YJIArOIIUXCS IO OCBOSHUIO JUCIIUILTAHBI

11.1 Meroauueckue ykazaHus A OOYyYarOIIMXCSd 10 OCBOCHHIO JIEKIIMOHHOTO
Marepuana

OcHOBHOE Ha3zHAaY€HUE JIEKIIMOHHOTO MaTepuajia — JOTHYECKH CTPOMHOE, CHUCTEMHOE,
rIyOOKOe W SICHOE H3JIOKEHHE ydeOHOro marepuana. HasHaueHWe COBpPEMEHHOM JICKIIMH B
paMKax JUCIMIUIMHBI HE B TOM, YTOOBI TOJYYUTh BCIO MH(OPMAIMIO 1O TeME, a B OCBOCHUU
byHIaMEHTANBHBIX MPOOJIEeM AWCIUIUIMHBI, METOJIOB HAYYHOTO IIO3HAHUsS, HOBEHIIMX
JOCTHIKEHUH HAaydHOW MBICTU. B yueOHOM mporiecce JICKIUS BBITIOIHSAET METOI0JIOTHYECKYIO,
OpraHU3AIMOHHYI0 ¥ MHPOPMAIMOHHYI0 (YHKIMU. JIeKIHs packpblBaeT MOHATHUHHBIN arrmapar
KOHKpPETHOW o0jacTu 3HaHUSA, €€ MpPOOJEMBI, JaeT IENbHOE MPEJCTABICHUE O TUCIUILIMHE,
MOKa3bIBACT B3aUMOCBSI3b C APYTUMHU JUCITUTUTHHAMM.

[LrapupyeMble pe3yJIbTaThl IPH OCBOCHUU 00YYaIOIIMMHUCS JICKIIMOHHOIO MAaTepHaa;

— TIOJIy4YEeHHUE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUM, YPOBEHb
KOTOPBIX OINpPEAeNseTCs eNIeBOi YCTAaHOBKOM K Ka)KJI0M KOHKPETHOU TEME;

— TIOJy4Y€HHE OIbITa TBOPUYECKOM pabOThI COBMECTHO C MPEMO/IaBaATEIIEM;

— pa3BuTHE MNpOo(ecCHOHATBHO-IEIOBBIX  KAauyecTB, JIOOBU K  TpeaMeTy U
CaMOCTOSITEJIbHOTO TBOPYECKOTO MBIIIJICHUSI.

— TOSIBJIEHHE HEOOXOAMMOro HHTEpECca, HEOOXOAMMOTO JIJIsi CAMOCTOSITEIIbBHONW PabOTHI;

— TIOJIy4yeHUE 3HAHUW O COBPEMEHHOM YPOBHE pa3BUTHUA HAYKH M TEXHUKH U O
MIPOTHO3€ WX Pa3BUTHUS HA OJIMIKAWUIIINE TOJIBI;

— HAY4YUThCS METOAMYECKH 00pabaThiBaTh MaTepuall (BBIACIATH TIJIaBHBIE MBICTU U
MOJIOXKEHHUS, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSITH HMX B  Pa3IUYHBIX
bopMyIIMpOBKax);

— TIOJIyY€HHE TOYHOTO MOHUMAHUS BCEX HEOOXOAUMBIX TEPMUHOB U TTOHITHH.

JlekMOHHBI MaTepual MOXET CONPOBOXKIAThCA JIEMOHCTpauuend CclaijoB H
WCIIOJIb30BAHUEM pPa3/laTOYHOr0 MaTepuana TIpU TPOBEACHUH KOPOTKHUX JAUCKYCCHUH 00
OCOOCHHOCTSIX MPUMEHEHHSI OT/AETBHBIX TEMATHK IO TUCIUIUIMHE.

11.2 Metoauueckue yka3zaHus UIsl OOYYAIOIMIMXCS MO MPOXOXKACHUIO MPAKTHUECKUX
3aHATUN

[IpakTHdeckoe 3aHATHE SBIAETCS OJHOW M3 OCHOBHBIX (DOPM OpraHu3anu y4eOHOTO
mporecca, 3aKIII0Yaroniasicsl B BHITOJHEHUN 00YJArOIIUMUCS TTO0J] PYKOBOJICTBOM IIPEIIOAaBaTes
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEeJIbI0 YCBOGHHUS HAyYHO-TEOPETUYECKHMX OCHOB YyueOHOMU
JICITUTUIMHBI, TPHOOPETEHUST YMEHUW Y HABBIKOB, OITBITA TBOPYECKOH JIEATSITHHOCTH.

[enpro MPaKTUYECKOTO 3aHITHSI ISl 00YYArOIIerocs SBISETCS MPUBUTHE O0YYAIOIIMMCS
YMEHHH W HaBBIKOB MPAKTUYCCKOW JISATSIIBHOCTH 110 H3y4aeMOU JTUCITUILIHHE.

[Tnanupyemble pe3yabTaThl MPU OCBOCHUU O0YUYAIOIUMCS TIPAKTHUECKUX 3aHSATHI:

— 3aKkperuieHue, yriayOsieHue, paclidpeHre M JAeTajiu3alus 3HaHWW TpU pelIeHUU
KOHKPETHBIX 3a/1a4;

— pa3BUTHE TIO3HABATEIBHBIX CIIOCOOHOCTEH, CaMOCTOSITCIILHOCTH  MBIIUICHUS,
TBOPUYECKOH aKTUBHOCTH;

— OBIAJCHHE HOBBIMH METOJaMH M METOJUKaMU HW3Y4YeHHUS KOHKPETHOW Yy4eOHOI
JUCITUTUTAHBI,

— BBIPA0OTKA CIIOCOOHOCTH JIOTHYECKOTO OCMBICIICHHS TIOJYYEHHBIX 3HAHWHA JIIs
BBITIOJTHEHHU S 3a/IaHUN;

— ofecrieueHre parMOHAIBLHOTO COYETaHUsl KOJJICKTUBHOM M WHAMBHIYalbHOU (Gopm
00y4eHwusI.

TpeOoBaHWs K IPOBENECHNIO NPAKTHUUYECKUX 3aHATHI




[MpakTHueckre 3aHATHS MPOBOAATCS B (OpME pEIICHHs 3a1ad Ha 3aJaHHYI0 TEMy U
COCTOSIT W3 TpPEX JTAloB: a) MpernojaBaTellb pa3OupaeT W OOBICHSICT THIOBYIO 3aaady; 0)
CTy/ICHTaM pa3JaloTCsl aHAJOTWYHbIC 33734y (MHIUBHIYalbHO WJIM IMO-KOMaHIAHO — Ha 2-3
YeJIOBEeKa); B) MPEIOAaBaTelb IPOBEPSET PELICHHUE 33134 C OL[CHKO.

KauecTBO pabOThI CTyICHTA Ha MPAKTUYECKOM 3aHITHH U TIOJTyUYCHHBIC OLCHKH SIBJISTFOTCS
COCTaBHOM YacThIO TEKYILEro KOHTPOJS YCIIEBACMOCTH M BIIMSIOT HAa WTOTOBYIO OILICHKY B
ceMecTpe.

11.3 Meroauyeckue yKa3zaHUsS MJIs8 OOYYaIOIIUXCS 110 BBITOJHEHHUIO J1AOOPATOPHBIX
pabor.

B xone BeimonHeHus m1abopaToOpHbIX padOT oOydamImuics JOHKEH YIriayOuTh W
3aKpENUTh 3HAHUA, NMPAKTUYECKUE HABBIKU, OBJIAJETh COBPEMEHHOU METOJMKOW M TEXHUKOU
9KCIIEPUMEHTa B COOTBETCTBHHM C KBaJIHU(UKAUOHHON XapaKTEPUCTUKON OO0y4aromerocs.
Brinonnenue nabopaTopHbIX pabOT COCTOUT U3 AKCHEPUMEHTAIbHO-IIPAKTUYECKOM, pacueTHO-
AHATUTUYECKOM YacTei U KOHTPOJIbHBIX MEPOIIPHUSITHIA.

Boinonnenue nabopaTopHbIX padOT 00yHarOIIKMMCS SIBJISAETCS HEOTHEMJIEMOM YacCThIO
W3YYCHUS] JUCIUIUIMHBI, ONpENenseMOoll Yy4yeOHBIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
o0ecreunBaroIIUM PEIIEHUE CIEAYIOINUX OCHOBHBIX 3a/1a4 00y4aroLerocs:

— npuoOpeTeHHe HaBBIKOB MCCIEAOBAaHUSA IPOLECCOB, SBIEHUH U OOBEKTOB,
M3y4aeMbIX B paMKaxX JaHHOW TUCIUILINHBI,

— 3aKperuieHHe, Pa3BUTHE M JeTalu3alus TEOPEeTUUYECKUX 3HAHHM, MONyYEeHHBIX Ha
JCKIUSX;

— TOJy4YeHHUE HOBOM MH(OPMAIINH 110 U3yYaeMOU JUCIHUILTHNHE;

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

3ajlaHue U TpeOOBaHUA K IPOBEACHHMIO JTAOOPATOPHEBIX padoT

Ilepen  BbIMONHEHWEM  JaOOpAaTOPHBIX  pabOT  CTYAGHT  JIOJDKEH  U3YYHTh
COOTBETCTBYIOIIUN TEOPETUYECKUHA MaTepHal, a TaKXe TOJNy4YHTh Yy IIPernojaBaress
WHANBUAyaIbHOE 3aJlaHHe, KOTOpoe OH OyAeT BBHIMOJIHATH B MpoIecce MPOBEACHUS
nabopaTopHON pabOTHI.

CrpykTypa u hopma oTuera 0 1abopaTopHOM padboTe

bnaHk TUTYJIBHOTO JHMCTa OTYETa O J1abopaTopHOM paboTre pacnosiokeH Ha caiite ['YAIL
http://guap.ru/guap/standart/titl_main.shtml. Otuer momkeHn ObITH OQOpMIIEH IO MpaBHIAM
o(opMIIeHHS TEKCTOBBIX JOKyMeHTOB B cooTBeTcTBUU ¢ ['OCT 7.32-2017.

TpeboBanus K 0hOpMIIEHHIO OTYETA O JaOOPATOPHON paboTe

Otder o mabopaTropHOil pabOTe IOJDKEH COAEpXaTh CBEJICHUS, HUTFOCTPUPYIOIINE
BBITIOJTHEHUE CTYACHTOM JlabopaToOpHOW paboThl: 1edbh paboThl, OMHCAHHE JabopaTOpPHOMH
YCTaHOBKH, WHAWNBUIyAIbHOE 3aJaHHE, TPOIECC BBHITIOJHEHUS pa0OThI, Pe3yJbTaThl U3MEPCHHIA,
HEOOXOIUMBIE PACUETHI, BEIBOJIBL.

11.4 Metoauueckue yKa3aHus ISl OOYYArOIIUXCS 0 POXO0KACHUIO CAMOCTOSATEIHHON
paboThI

B Xoze BBIOTHEHUS CaMOCTOSTENHHON pabOThI, OOYUYAIONIUICS BBIMOIHSAET PaboTy MO
3aJJaHAI0 ¥ TIPU METOIMYECKOM PYKOBOJICTBE IMpEIoiaBaTelisi, HoO 0e3 ero HermocpeICTBEHHOTO
y4acTusl.

Jlnst oOydvaronuxcst o 3a04HOM ¢GopMe OOy4eHHs, CaMOCTOSATENbHass paboTa MOXKET
BKIIIOYATh B ce0s KOHTPOIBHYIO paboTy.

B mporiecce BBITOTHEHUST CaMOCTOSTEIBLHON pabOTHI, y oOydaromerocs GopMHUPYETCs
1eecoo0pa3Hoe TUIAHUPOBaHUE Pabodero BpEMEeHH, KOTOPOE MO3BOJISET UM Pa3BUBATh YMEHUs



U HaBBIKH B YCBOCHMM M CHUCTEMAaTH3allMM TPUOOpETaeMbIX 3HAHWUH, OOCCIICYMBAECT BBICOKHMA
YPOBEHb YCIEBAEMOCTH B IMEPHOJ OOYYCHHS, IOMOTaeT TOJYyYUTh HABBIKA TIOBBIIICHUS
poeCCHOHATBHOTO YPOBHSI.

MeToguyeckuMl ~ MaTepualaMH,  HAMNPaBJSIIONIMMH  CAaMOCTOSITENIbHYIO  paboTy
00yYarOIIUX CSSBIISIOTCS:

—  y4eOHO-METOJINYECKUN MaTepHal 1o TUCIUILIHHE;

—  METOJMYECKHE YKa3aHHsI 10 BHIMOJHCHUIO KOHTPOJIBHBIX PabOT (U1 00yJaroIIuxcs
1o 3a049HOU (popme oOydeHHS).

11.5 Meroauueckue ykazaHus JUisi OOy4aroIIMXCsl IO HPOXOXKICHHUIO TEKYILEero
KOHTPOJISl yCIIEBAEMOCTH.

Texkymmii KOHTpPOJIb YCIIEBAEMOCTH IPELyCMaTPUBACT KOHTPOJIb KadyecTBa 3HAHHM
00y4aroluxcsi, OCYLIECTBIIEMOTO B TEUEHUE CEMECTPa C LIEJbI0 OLIEHUBAHMS X0Jla OCBOCHUS
JUCLUTUIMHBL.

Texymuii KOHTPOJb YCIEBAaEMOCTH OCYIIECTBISETCS B TEUYEHHE BCEro CeMecTpa
(cemecTpoB) Ha 1a00PATOPHBIX U MPAKTUUECKUX 3aHATHUSIX 10 HECKOJIBKUM KPUTEPUSIM:

1. oLIeHKH, MTOTyYEHHbIE CTYAICHTOM 32 PELICHHE 3a/1a4 Ha IPaKTUYECKUX 3aHATUSAX.

2. KOJIMYECTBO Ja0OpaTOpHBIX paboT, KOTOPOE CTYJAEHT YCHEJ BBIIOJIHUTh U 3aLIUTUTh
KaK B OTBEJICHHBIE JJIsl 3TOT0 KaJeHIapHble CPOKHU, TaK U B TEUEHUE CEMECTPA B LIEJIOM.

3. TeMHn M Ka4yecTBO BBINOJHEHMs JIAOOPAaTOPHBIX pabOT, T.K. YCIEUIHOE BBINOJIHEHUE
7a00paTOpHBIX pabOT CTYAEHTOM BO3MOXKHO TP COOTBETCTBYIOIIEM OCBOCHHH TEKYIIETO
JEKIIMOHHOT'O M MPEbIIYLIEro J1abopaTopHOro MaTepuaia.

4. OUEHKHM, IOJIyYEHHBIE CTYAEHTOM II0 pe3yJbTaTy 3allluThl KaxJ0il J1abopaTopHOM
paboTHI.

Ucnonszyemas B ['YAII moaynsHO-periTunroBas cucrema (cMm. [lomoxxenne «O Tekymiem
KOHTpOJIE YCIEBAaEMOCTH U MPOMEXKYTOUYHOM arrectanuu cryaeHtoB ['YAIL, oOyuaromuxcs mo
nporpaMMmsel  Bbiciiero oOpazoBanusi» u Ilonmoxenne «O MOAyIbHO-PEUTHHIOBON CHCTEME
OLIEHKH KauecTBa yueOHON pabothl cryaeHToB B I'YAII») mpenycmarpuBaer (opMupoBaHHE
UTOTOBOW OILIEHKH Ha OCHOBE MPOXO0KJIEHUS TEKYIEro KOHTPOJIS yCIIEBAEMOCTH (B CEMECTpeE) U
IOPOXOXKJICHUS IPOMEXYTOUHOM arrectanuu (ceccus). bamibl, oTBeneHHble Ha paboTy B
CEMECTpe, HAUUCISAIOTCS 3a TOCEUICHHE JIEKIIMOHHBIX 3aHATUN, W BBHIIOJHEHHE M 3aIIUTy
7a0opaTOpHbIX pabOT M pelleHHe 3aJad Ha MPAKTUYECKUX 3aHATHAX, HNPUYEM KOJIHMUYECTBO
0aJJIOB 3aBHCHUT OT OLICHOK, MOJYYEHHBIX 3a 3alUTy KaxaAoW JiabopaTopHoi pabotel. U 3a
peuieHre Kaxxaod 3amgaud. IloaToMy HTOroBas OIlEHKa MOXKET OBITh HIKE MOJYYEHHOM Ha
IPOMEXYTOUHOM aTTecTallud MpH cIa0bIX W/MIM HEMOJHBIX BBIIOJHEHUU U 3allluTe
71a00paTOPHBIX pabOT B TEUEHUE CEMECTpA.

11.6 Metoauueckue ykazaHus JJsi OOyYarOUIUXCsS MO MPOXOXKICHHUIO MPOMEKYTOYHON
aTTECTAIINH.

[IpomexyTouHas  arrectanus  OOyYalOIIUXCS  MpeAyCMaTpUBaeT  OICHUBAHHE
MIPOMEXKYTOUYHBIX W OKOHYATEIBHBIX Pe3yIbTaTOB 00y4YeHHs 1o muciuiumHe. OHa BKIIFOYAET B
ceost:

— 9JK3aMeH — (opma OILIEHKH 3HaHUM, TONYYEHHBIX OOyYaroIIMMCS B IPOIECce
W3YYCHHS BCCH NUCIUIUIMHBI WM €€ 9acTH, HAaBBIKOB CAMOCTOSITEIILHOW padOThI, CITOCOOHOCTH
OPUMEHSTh MX JUIS PEHICHHUS MPAKTUYECKUX 3aJad. DJK3aMeH, Kak IMPaBUJIO, MPOBOIUTCS B
MeproJ; SK3aMEHAIMOHHOM CECCHM M 3aBEPIIACTCS aTTECTAIMOHHOW OIIEHKOW «OTIUYHOY,
«XOPOIIIOY, «YIOBIETBOPUTEIHHOY, «HEYOBIETBOPUTEIHHOY.

DK3aMeH MPOBOJMTCS MO OWJIeTaM Ha OCHOBE BOMPOCOB M3 Ta0J.15 u mpeaycmarpuBaet
POBEpPKY CHOPMUPOBAHHOCTH BCEX 3aJaHHBIX MHIUKATOPOB KOMITETEHIIUH («3HATH», «YMETHY,
«Bnanets»). buner cocTtouT U3 Tpex BONPOCOB — TEOPETHUECKOTO («3HATHY»), MPAKTHUYECKOIO
(«YMetb») u npukiaagaHoro («BaageTsy).
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