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I. PaGouasi nporpaMMa nmepecMoTpeHa Ha 3acegaHMH Kadeapbl/IenapTaMenTa;

[IpoTokoi oT « » 20 1. Ne

JlupekTop nenapTaMeHTa

(moamwcp) (1.0. damumus)

11. PaGouasi nporpaMma nepecMoTpeHa Ha 3aceJaHuHU Kadeapbl/IenapTaMeHTa:

IIpotokomn oT « » 20 1. Ne

JupekTop nenapTaMeHTa

(moamucse) (1.0. damunns)

I11. PaGouast nporpaMma nepecMoTpeHa Ha 3acelaHNN Kadeapbl/1enapTaMenTa;

[IpoTokoi oT « » 20 1. Ne

Jupexrop nenapraMeHTa

(Toammcp) (N.0. ®amumus)

1V. PaGouass mporpaMMa mepecMoOTpeHa Ha 3aceIaHHH KadeaApbl/IenapTaMenTa;

[IpoTokoi oT « » 20 1. Ne

JupexTop nenaprameHTa

(moamuce) (1.0. ®amumnms)



AHHOTAIMSA IMCHUITIMHBbI « MUKPONPOECCOPHbIE CHCTEMbI
ylnpaBJeHUsI U KOHTPOJIsD)

HuctuminHa « MHUKpOIIPOLIECCOPHBIE CUCTEMbl YIPABICHUS U KOHTPOJIS»
pazpaboTaHa Il CTYJEHTOB, OOYYAIOIIMXCS IO HAIPaBICHUIO MOATOTOBKU
12.04.01 TIlpubopoctpoenue, maructepckas mnporpamMma «[uapoakyctukay,
BXOJUT B YacTh, (POPMUPYEMON Yy4YaCTHUKAMH OOpa30BaTEIbHBIX OTHOIICHUMN
yueOnoro miada (b1.B.03). uctunnuna peanusyercs Ha 1 Kypce Bo 2 cemecTpe.

OO6m1ast TpyA0€MKOCTh TUCIMIUIAHEI cocTaBiseT S 3.¢. (180 gwaca). YueOHbIM
IJIaHOM TpeaycMOoTpeHsbl jekiuuu (18 dacoB), madbopaTtopHbie paboThl (36 yacoB),
npakTrdeckre padboThl (36 YacoB), caMOCTOsATENIbHAS paboTa cTyIeHTOB (54 daca),
u3 Hux 36 YacoB Ha TMOJrOTOBKY K »dk3aMmeHy). dDopma MNpoMeKyTOYHOU
aTTeCTalluy - K3aMEH BO 2 CEMECTpE.

JlucruruinHa omupaeTcss Ha yKe M3yYCHHbIE UCIMIUIMHBI, TaKhe Kak
«Mudpopmatuka B npudbopocTpoeHun», «OCHOBBI aBTOMATUYECKOTO YIIPABICHUSY,
«INEeKTPOHUKA M MHUKPOMPOIECCOPHAs TEXHUKA», «AHAJIOroBble U LU(POBBIC
yCTpOHCTBa», «3MepUTEIHLHO-BBIYMCIUTENbHBIE KOMILIEKCH». B cBOIO ouepenb
OHa SBJISAETCS «GYyHIAMEHTOM» JUTSI U3YYCHHS AUCIHUIUIMHBI «METpOIOrHIecKoe
obOecrieueHUEe TMPOU3BOJICTBA NPUOOPOB U cuctem», «IIpubopel U cUCTEMBI
CECMHUECKUX MCCIEAOBAHNI) U JPYTHX.

JucrunianHa «MUKpPOTPOIIECCOPHBIE CUCTEMbI YIPaBICHUS W KOHTPOJISI»
npeaHa3HayeHa ISl M3YYEHHUs] OCHOB TEOPUHM U TEXHUKH MHUKPOIPOIECCOPHBIX
YCTPOWCTB.

MukpornpoliecCopHbIe YCTPOICTBA MTOBCEMECTHO MPUMEHSIOTCS BO MHOTHX
00JacTsSIX HAYKU M TEXHUKH, B TOM YHCJI€ B aKyCTUYECKUX MPUOOpAX U CUCTEMAX
U C UCIOJb30BAHUEM COBPEMEHHBIX CETeBBIX TexHojoruii. CoBpeMeHHbIN
CHEHUAIUCT B 00JIACTH aKyCTUYECKUX MPUOOPOB M CUCTEM JIOJKEH pa3oupaThCs
B MUKPOTIPOIIECCOPHOM TEXHHUKE, 3HATh €€ CHJIbHBIC U CIa0ble CTOPOHBI.

Leau u 3a1a4u 0CBOEHUS TUCIUNJIMHBI:

[lenp: ¢dopMupoBaHME KOMIETCHIMA H peajbHBIX HABBIKOB B 00JacTd
COBPEMEHHBIX MHUKPOITPOILIECCOPHBIX YCTPONCTB U OTHOTIATHBIX KOMITHIOTEPOB.
3agauu:

- mpuoOpeTeHWe  3HaHMK B O0JMACTH  CHEIHAIM3HPOBAHHBIX
MUKPOTIPOIIECCOPHBIX YCTPOWCTB;

- TpuOOpeTeHHWEe HaBBIKOB HCIIOJIB30BAHUSA CPEICTB  Pa3pabOTKH

IporpaMM, NpOrpaMMHUPOBAHUS U OTIAIKH MUKPOIIPOIIECCOPHBIX YCTPONCTB;

- mpuoOpeTeHHWEe 3HAHMM M HABBIKOB HCIOJB30BaHUS B  00JacTH
uHTEep(HericoB MUKPOIIPOLIECCOPHBIX YCTPOUCTB;

- TpuoOpeTeHHe 3HAaHWUKW B 00JIACTH MHUKPONPOIIECCOPHBIX CHCTEM
yHpaBiIeHUS U KOHTPOJIS,



- MOpHOOpeTeHHe 3HAaHWHA B 00JaCTH MPOrPAMMHPYEMBIX JIOIHYECKUX
uHTerpabHbIX cxeM (I[TJIMC);

- MPHOOPETEHHE HABBIKOB HCIIOJB30BAHUSA OJHOIUIATHBIX KOMITBIOTEPOB B
crcTeMax yMpaBJIeHUS ¥ KOHTPOJIS.

JIJig yCHEIHOTro M3Y4YeHUs IUCHUIUITMHBI « MHKpPOTPOIIECCOPHBIE CHUCTEMBI
yOpaBlIEHUS W KOHTPOJS» y OOydalolmuxcs JOKHBI OBITh CHOPMHpPOBAHBI
CIICAYIOIINE IPEIBAPUTEIbHBIE KOMIICTCHIUH:

OK-1 - cmocoOHOCTh K CaMOCOBEPLICHCTBOBAHMIO W  CaMOpa3BUTHIO B
npodeccuoHanbHOU cdepe, K MOBBIIICHUIO OOLIEKYIbTYPHOTO YPOBHS;

OK-6 - cnocoOHOCTh IOHUMATh, UCIIONIB30BaTh, HOPOKIATh U TPAMOTHO M3J1araTh
MHHOBAIIMOHHBIE UIEHU HA PYCCKOM SI3bIKE;

OIIK-1cnocoOHOCTh MpPENCTaBIATh a/IEKBATHYIO COBPEMEHHOMY YPOBHIO 3HAHUMN
HAy4YHYI0 KapTUHY MHpa Ha OCHOBE 3HAaHUS OCHOBHBIX MOJIOKEHUH, 3aKOHOB U
METOJIOB €CTECTBEHHBIX HAYK U MaTEMaTHKH;

OIIK-3cmocoOHOCTh  BBIABIATH €©CTECTBEHHOHAYYHYIO CYIIHOCTh MpOOIIeM,
BO3ZHUKAIOIMIKUX B XOA€ MPOQPECCHOHATHHON ACSITEIbHOCTH, MPHUBICKATH ISl MX
peleHus: COOTBETCTBYIOINN (PM3UKO-MaTEeMaTHUECKUN anmapar.

B pesynaprare wu3yyeHus JAaHHOM JUCHUIUIMHBL Yy  OOydYaromuxcs
bopMHPYIOTCS CIASAYIONNE YHUBEPCATbHBIE KOMICTCHITUH:

Tum 3amau Kox u HaumeHoBaHue
. Kon u HanMeHOBaHNE HHAMKATOPA
YHHUBEPCAITbHON KOMITIETCHIINU
JOCTHKEHHS KOMIIETCHIIUH

(pe3yapTaT OCBOSHUS)
Hayuno- YK-1 Cnocoben ocymectBuars | YK-1.3. Pa3spabatsiBaeT crpareruto
MCCIIEI0BATEIbCKUN KPUTUYECKUH aHaIu3 MPOOJIEMHBIX | TOCTHXKEHHS TOCTaBICHHOM LEJIN KaK
CUTyalluii Ha OCHOBE CHCTEMHOTO | IMOCIIEI0BATEIBHOCTh 1aroB,
MoJIX0/1a, BEIpa0aTHIBaTh | MPEABHUIS PE3yIbTAT KAKJOTO U3 HUX
CTpaTeTHIO JeHCTBUIH U OLICHWBAs UX BIIMSHUE HA BHEIIHEE
OKpYy>KEHUE IJIAaHUPYEMOM
JeSITeTbHOCTH 17§ Ha
B3aMMOOTHOILEHHS yYaCTHUKOB 3TON

JesITEIbHOCTH.

B pesynabrare wu3ydeHUs JaHHOM AUCUUIUIMHBI Y  OOy4Yaroluxcs
bopMHpYIOTCS CIAEAYIONNE NPOPECCHOHATbHBIE KOMIIETEHIIUU:

Tumn 3agau Kon 1 naumenosanue
podecCHoHaIbHON KOMIIETEHIHH
(pe3yapTaT OCBOCHUS)

KOJI 1 HAMMCHOBAHHEC MHAUKATOPA
JOCTHIXKCHUSA KOMIICTCHIITU

Hay4HO- IIK-1.1 Ompenenser 3ama4yll MaTEHTHBIX
HCCIICI0BA- HCCJIEJOBAHNM, BHJIOB HCCIEIOBAHUN H
TENLCKUI METOJOB WX TIPOBEIEHUS U pa3paboTka

I[IK-1 CnocoOHOCTh K TNPOBEACHHUIO | 3aJaHMs  HA  INPOBEIEHHE  IATEHTHBIX
MATeHTHBIX UCCICIOBAHUI U paboT Mo | UCCIENOBAHUMI

obpabotke ¥  aHamu3y HaywHo- | [IK-1.2 OcyecTBiaseT MOUCK ©  OTOOP
TEXHUYECKON uHbOpMAITHH U | IaTEHTHOM W JIpyrod JOKyMEHTalluu B
Pe3yIIbTaTOB HUCCIIEJOBAHUI COOTBETCTBHH c YTBEPKACHHBIM
perimamMeHToM, oGOopMIISET OTYET O TMOWCKE,
CUCTeMAaTH3allusl W aHaIM3 OTOOpPaHHOM
JIOKYMEHTAIIH




Tun 3agau

Kon u naumenoBanue
poeCCUOHATEHOW KOMITETCHITUH
(pe3yapTaT OCBOCHUS)

Kon 1 HaumeHoBaHME HHAUKATOPA
JOCTHKEHUS KOMIIETEHIINU

[1K-2

MporpaMm

CriocoOHOCTh
ONTUMAIBHOTO METOJa M pa3paboTke
9KCIIEPUMEHTAIbHBIX
HCCIICIOBAHNM, T'OTOB K IPOBEICHHUIO

[IK-2.1 Pa3paboTka 3JIE€MEHTOB IUIAHOB U
METOAMYECKHX  IPOrpaMM  IPOBEICHUS
HCCITICOBAHNA W Pa3pabOTOK WMCIBITAaHUH C
BBIOOPOM TEXHHYECKHX CPEACTB

K  BBIOOpY

[IK-2.2 TlpoBemeHue MaTeMaTHYECKOTO U

. KOMIIBIOTEPHOTO MOJICIIUPOBAHUS
UCTIBITAHUH C BBHIOOPOM TEXHHYECKHX
CPEICTB 1 00pabOTKOM Pe3yIbTaTOB XapaKTepucTuk - M [1apameTpos
THIIPOAKyCTHYECKON u MeIUKO-
OMOJIOTHUECKO anmapaTypebl
IIPOEKTHO- IIK-3.1 TIlowck, aHamu3 ©  OLEHKA
KOHCTPYKTOD- nH(popMaIuy, HEOOXOAMMO JUTST
CKHH 3¢ PEKTUBHOTO BBITIOJTHEHUS 3a1a4u
TUTaHUPOBAHUS, aHamu3 MEPCIEKTHB
[1K-3 CriocoOHOCTh K OCYIIECTBICHUIO | TEXHUYECKOTO pasBUTHUSA U HOBBIX
HAyYHOTO PYKOBOJCTBA IIPOBEICHUEM | TEXHOJIOTHUi
HUCCIIENOBAHUM 10 OTAEIbHBIM 3anauam | 11K-3.2 Paspaborka ILUIaHOB u
U yIpaBJIeHUEM pe3yJIbTaTOB HAyYHO- | METOANYECKHX  MpPOrpaMM  IPOBEICHUS
UCCIEOBATeIbCKUX W OINBITHO- | HCCIICAOBAHUHA /TSI PEIICHHS  ONBITHO-
KOHCTPYKTOPCKHX padoT KOHCTPYKTOPCKHX padoT
[IK-3.3. Amnanmu3upyer Hu TEOpPETHYECKH

000011aeT HayYHBIE TAHHBIE B COOTBETCTBUH
c 3aJa4aMu BBINIOJTHEHHS OIIBITHO-
KOHCTPYKTOPCKHX paboT

Kon n popmysmmpoBka

ITanbl (l)OpMHpOBaHHﬂ KOMIICTCHIIUHU

KOMIIETEeHIHH
IK-1 3Haer OCHOBHBIE METOJIbI MAaTEMATHYECKOTO MOJIEIHUPOBAHUS,
CnocoOHOCTb K CTaTHYECKOMN 00paboTKH, METO/1bI Teopuu
POBEICHHIO [UIAHUPOBAHMsl YKCIIEPUMEHTA, TPOIECCOB U OOBEKTOB
IATEHTHBIX puOOPOCTPOEHHS, HPHMHLAITBI TIOCTPOEHHUS
WCCIIEN0BaHUH U paboT MaTeMaTUYECKUX MOjieIell OOBEKTOB HCCIIENOBAHUS,
o o0paboTke " BBIOOpAa YHCJICHHOTO METOJIa WX MOJCIHPOBAHUS,
aHaAIM3y Hay4HO- NPHUHLUIBL Pa3pabOTKH HOBOTO WM BBIOOpA IOTOBOIO
TEXHUYECKON aJIropMTMa PELIEHUS 3a1a491
undopmarun 1| Vmeer NPUMEHSThH U UCIOJIb30BaTh OCHOBHBIE METO/IBI
pesyIbTaTos MareMaTH4eCKOr0 MOJETHUPOBAHUS, CTATHYECKON
HCCICAOBaHNH 00pabOTKH, METOILI TEOPHHU IITIAHMPOBAHUS
IKCIIEPUMEHTA, TIPOIIECCOB M OOBEKTOB
pUOOPOCTPOEHHS, TIPUHIMIIBI TIOCTPOEHHUS
MaTeMaTHYECKUX MOJIENIEl 00BEKTOB MCCIIEI0BAHMS,
BBIOOpA YMCIIEHHOTO METO/IAa X MOJIEIMPOBAHHUS,
NPHHLUITBL Pa3pabOTKH HOBOTO WITH BHIOOPA TOTOBOTO
aIropuTMa PEIEHUs 3a1a9K
Brajgeer | OCHOBHBIMH METOJaMH MATEMaTHYECKOTO

MOJICTTUPOBAHUS, CTATUYECKON 00pabOTKH, METOJaMHU
TEOPHUH TUTAHUPOBAHHUS SKCIIEPUMEHTA, TIPOIECCOB U
00BEKTOB MPUOOPOCTPOCHUS, TPUHIIUTIAMHU TTOCTPOCHUS




MaTeMaTUYECKUX MOJCICH 00bEKTOB UCCICAOBAHMUS,
BBIOOpA YMCIICHHOTO METO/Ia X MOJICTUPOBAHMS,
MIPUHIIMITAMA Pa3pabOTKU HOBOTO WJIM BEIOOPA TOTOBOTO
anropuTMa penIeHUs 3aauu

IK-2 3HaeT
CrocoOHOCTH K BEIOODPY
ONTUMAJILHOTO METO0JIa
u paspaboTke
porpaMm
9KCIIEPUMEHTAIBHBIX

METObI MH(OPMALIMOHHBIX TEXHOJIOTUI TUTSL
pa3paboTku rporpamm AKCIEPUMEHTAIBHBIX
WCCIIEIOBaHMM, MPOBENEHUs H3MEpPEHUil C BBHIOOPOM
TEXHUYECKUX CPEACTB, METOJIbI CTATUYECKOM 00pabOTKH
it o0paOOTKM  pe3ylbTaToB  HM3MEPEHUH |
SKCIEPUMEHTAIbHBIX HUCCIICIOBAHUI

MCCIICIOBAHMUM, TOTOB K | Vyeer
IIPOBEJICHUIO

UCIBITAaHUN C BBIOOPOM
TEXHUUYECKUX CPEICTB U

HCII0JIb30BaTh KOMIBIOTEPHYIO TEXHUKY JIJISl PELLICHUS
WHXXEHEPHBIX 3a/1a4, IPUMEHSITh METO/IbI
MH(OPMALIMOHHBIX TEXHOJOTUH A7 pa3pabdoTKu
MPOTrpaMM SKCIIEPUMEHTAIIbHBIX HUCCIIEIOBAHUN,

00paboTKo¥ [POBEIECHUS U3MEPEHUI C BHIOOPOM TEXHUYECKUX

pe3yJIbTaToOB CPEICTB, METOJIBI CTATUYECKOM 00pabOTKH ISt
00paboTKH Pe3yIbTaTOB H3MEPEHHI 1
OKCIIEPUMEHTAIBHBIX MCCIIE0BAHMUI

Brajeer | KOMIIBIOTEPHOM TEXHUKOW IS PEIICHUS HHKEHEPHBIX

3aj1a4, METOIaMH MH(POPMAIIMOHHBIX TEXHOJIOTHH IS
pa3paboTKH NPOrpaMM SKCIIEPUMEHTATBHBIX
UCCIIEI0BAHMIA, POBEICHUS N3MEPEHHIA C BBIOOPOM
TEXHUYECKHX CPEJICTB, METOIAMHU CTaTHIECKOM
00paboTKH [y1st 00pabOTKU Pe3yabTaTOB H3MEPEHHH U
SKCIEPUMEHTAITBHBIX UCCIIEI0BAHMUI

MK-3 3Haer MeTO]1bl NTH(POPMAIIMOHHBIX TEXHOJOTUM, COBPEMEHHBIE

CriocoGHOCTD K CpEe/CTBa PEaKTUPOBAHUS U MEYaTH B COOTBETCTBHUU C

OCYILECTBIICHUIO YCTaHOBJIEHHBIMU  TpeOOBaHUSIMU K  OQOPMIICHHIO

Hay4YHOTO PYKOBOJCTBA OTYETOB, cTareil, pedeparoB

TpOBCACHNEM YMeer HCII0JIb30BaTh METOIbI HH(POPMAITHOHHBIX TEXHOJIOTHH,

HCCIeNOBaHIN 1o COBPEMEHHBIE CPEJICTBA PEIAKTHPOBAHNS U [ICYATH B

OTIACIBHBIM 3aja9aM 1 COOTBETCTBUH C YCTAHOBICHHBIMH TPEOOBAHUSAMHE K

YHpaBJICHACM 0(hOpMIIEHHIO OTYETOB, CTaTel, pedeparon

pEe3yJbTaTOB  HAy4YHO-

HCCHEIIOBATEIRCKIX I Brajgeer | HaBBIKaAMH HCTIOT30BAHMS METOJIOB UH(POPMAIHOHHBIX

OHEITHO- TEXHOJIOTHH, COBPEMEHHBIX CPEJICTB PEIaKTHPOBAHUS 1
HeYaT B COOTBETCTBHU C YCTAHOBJIEHHBIMU

KOHCTPYKTOPCKHX N

paGot TpeGOBaHUAME K OOPMIICHHIO OTYETOB, CTATEH,

pedeparoB

KO}] 1 HAUMCHOBAHUEC MHIHUKATOpa
JOCTHXXCHHA KOMIICTCHIIMH

HaumenoBanme mokasaresns OIeHUBaHUSI
(pe3ynbrara 00ydeHus O JUCIUILTHHE)

[IK-1.1 Onpenensier 3agaun
MMaTEHTHLIX UCCIIEN0BAHUI, BUIOB
HCCJIEIOBAaHUM U METOJI0B HX
MIPOBEICHUS U pa3pabOTKa 3a1aHus
Ha MPOBE/ICHUE MAaTEeHTHBIX
HUCCIEeN0OBaHUN

3HaeT, Kak ONpeieNsaTh 3a/1a4yi MATEHTHBIX UCCIIEOBaHUMN
B 00JIACTH MUKPOTIPOIIECCOPHON TEXHHKH.

VYmeer pa3pabaThiBaTh 33aHUs Ha IPOBEACHUE
NATEHTHBIX UCCIIEIOBAHUM

Bnaneer merogamu npoBeeHUs MATEHTHBIX
HCCIIEJOBAaHUN

ITK-1.2 OcyuiecTBisieT NOUCK U

3HaeT, Kak OCYMIECTBIIATh MOUCK M OTOOp MATEHTHON 1




Kon n HaumeHoBaHue HHIUKATOpa
ITOCTHIKEHUS KOMIIETEHIIUU

HaunMeHoBaHMe moKa3aTesst OLlCHHUBAHUS
(pe3ynbrara 00ydeHus 1O JUCIUILIAHE)

0TOOp MAaTEHTHOM U APYTOn
JOKYMEHTALUH B COOTBETCTBHH C
YTBEPIKICHHBIM PETJIAMCHTOM,
o(hopMIISIET OTYET O MOUCKE,
CHCTeMaTH3allMs ¥ aHAJIH3
OTOOpaHHO JOKYMEHTALNH

JPYroi JOKYMEHTAlUH

Ymeer opopMIIATE OTUETHI O IOUCKE, CUCTEMAaTU3UPOBATh
Y aHAJM3UPOBATh OTOOPAHHYIO IOKYMEHTALIMIO B O0JIACTH
MHUKPOIIPOLIECCOPHON TEXHUKH B 00J1aCTH
MHUKPOIIPOLIECCOPHOM TEXHUKHU

Brnageer metonamu 00paboTKH pe3yIbTaToOB
JKCIEpPUMEHTA.

[1K-1.3 Odopmiisier pe3ynbTaThl
HCCJIEI0BAHUM B BUJIE OTUETA O
MATEHTHBIX UCCIIEIOBAHUSIX,
000CHOBaHUE PEIICHUH 3a71a4
WCCJICIOBAHMUSI 110 TEME
MarucTepckou paboThl;
OCYIIECTBIICHUE MOJATOTOBKHU
BBIBOJIOB M PEKOMEHIAlIU

3HaeT, Kak 0hOpMIISThH pPe3yNbTaThl UCCIEIOBAHUN B BUIE
OTYEeTa O MATEHTHBIX UCCIIEIOBAHMSIIX

VYMeer oLleHUBaTh NaTEHTOCIIOCOOHOCTh BHOBb CO3aHHBIX
TEXHUYECKUX U KOHCTPYKTOPCKHUX PELICHUN

Bnageer meronamu ¢popMupoBaHMsi KOPPEKTHBIX BHIBOJOB
WU PEKOMEH AU H.

[1K-2.4 Teoperuuecku 000011a€T
Hay4HbIC JaHHBIE, PE3YJIbTaThI
HKCIIEPUMEHTOB U HAOIOJCHUHN 1
o(opMIISIET pe3yIbTaThl B
COOTBETCTBUU C aKTyaJIbHOU
HOPMAaTHUBHOM JOKyMEHTALUEN

3Haer IMPUHIUIIBI © METOAbI O606H.I€HI/I$I pE3yJIbTaTOB
HAay4YHOT'O UCCJIICAOBAHUA, OCHOBHBIC MCTOALI K CPCACTBA
IIPOBCACHUS OKCIICPUMCHTAJIIbHBIX HCCIICOBaHUM

YmMmeer OLCHUBATb JOCTOMHCTBA U HEAOCTATKH NPHUHIHIIOB
1 MCTOAOB IIPOBCACHHNA HAYYHOI'O UCCIICOAOBAHUA

Brnageer HaBbIKaMu IpeCTaBICHUS U OPOPMIICHUS
MOJYYEHHBIX PE3yJIbTaTOB UHTEIIEKTYJIbHOMN
JEATEIIbHOCTH.

[1K-3.3. Ananusupyer u
TeopeTHYecKn 00001IaeT HayYHbIe
JTAHHBIE B COOTBETCTBHUH C
3aJjauaMy BBIIIOJIHEHHUS OIBITHO-
KOHCTPYKTOPCKHX paboT

3HaeT, KaK aHaJIM3UPOBATh U TEOPETHUECKHU 0000111aTh
Hay4HbI€ JaHHbIE B 00JaCTH MUKPOMIPOLIECCOPHOM
TEXHHUKU

YMeeT nenathb MMPpaBUJIBHBIC BBIBOJLI 110 pE3YJIbTaTaM
AHaJIM3a HAYYHBIX JaHHBIX

BrnaymeeT HaBbIKaMH UCTIOIB30BAHUS CHCTEMHOTO TIOAX0/1a
K IPOEKTUPOBAHUIO KOHKPETHBIX 00pa3LoB
000pyA0BaHUS.

YK 1.2. OcyniecTBisieT HOUCK
BapHaHTOB PELICHUS
MOCTaBJIEHHOW POOIEeMHOI
CUTYall{ Ha OCHOBE JIOCTYITHBIX
UCTOYHUKOB HH(OpMaIUH

3HaeT NPUHIMIBI POPMUPOBAHUS METOJOIOTUYECKU
1ocJe/10BaTelbHON 1 000CHOBAHHOM MMO3UIIHH.

YMeeT apryMeHTHPOBaTh CBOIO TOUKY 3pEHHUs HA OCHOBE
CHUCTEMHOTI'0 IIOJIX0J1a M KPUTUYECKOTO aHAJIM3a.

Bitameer HaBbIKaMM MOKCKA M CONTOCTABIIEHUS BAPUAHTOB
METO0JIOTUYECKOTr0 PELICHUs ITOCTaBICHHOM 3aa4H ¢
Y4ETOM BO3MOKHOW KPUTHKHU U OTPaHUYEHMII.

Jlist hopMupoBaHUS BBINIEYKa3aHHBIX KOMIIETCHIIMN B paMKaX JUCIUTITAHBI

«MUKpOIpOILIECCOPHBIE  CHCTEMBI

YHOPABJIICHUA W KOHTPOJISD)» TMPHUMCHAIOTCA

CIIEYIOIIME METOAbl AaKTHMBHOIO OOY4YeHHUs: AUCKYCCHUS, MPOOJIEMHBI METO[,

JAUCITYT Ha 3aHATHU.

Kypc Bemercss ¢ mpuMEHEHHEM »JJIEMEHTOB JJIEKTPOHHOIO OOy4YeHHUsS U

JTUCTAHITMOHHBIX 00pa30BaTENbHBIX TexHOJOTHA. Ha mabopaTopHBIX 3aHATHSIX
UCIIOJIB3YIOTCS TTEPCOHATBHBIE KOMITBIOTEPHI C YCTAHOBJICHHBIMU HA HUX ITAKETaMH
LabView, Visual C++, CooCox Altera Quartus, a Takke OILIEHOYHBIE IIJIAThI
STM32 F4 Discovery ¢ mukpokontpoiuiepom STM32F429 u cencopubim KK



AKpPAHOM, I[IJIMC CPLD Altera, mnpou3BoacTBa BEIyIIHX MHPOBBIX
IPOM3BOIUTENCH MUKPOIIPOIIECCOPOB u MHUKPOKOHTPOJIIEPOB: —
ST Microelectronics u Altera-Intel (CILIA), a Takxe OIHOIIATHBIE KOMIIBIOTEPHI

Raspberry Pi, u np.
2. TpynO0€MKOCTh JUCLUIIIIMHBI U BUIOB yqe6HLIx 3aHSATHH 110 TUCIUILIINHE

OO6mast TpyA0€MKOCTb JAUCITUILINHBI COCTaBisAeT 4 3a4éTHBIC eNUHUILI 144
akajgemMudeckux dyaca).(l 3adeTHas eIUHMIIA COOTBETCTBYeT 36 akajgeMHUUYECKUM

gacaM)
Bunmamu yd4eOHBIX 3aHATHNA W pabOThl OO0yYaOIIErocs IO JUCITUILINHE

SABJIAIOTCA:

O6o03HaueHme Buzpl yueOHBIX 3aHATHH 1 padOTH 00yYaIOIIerocs
Jlek Jlexumu
IIp IIpakTHueckue 3aHATUS
CP CamocTosTenpHas paboTa 00yJaroIerocs: B IEPHO] TEOPETHISCKOTO 00yUEHHUS
KoHTposth CamocTosTenbHast paboTa 00yJaromerocs u KOHTAKTHAs. paboTa 00yJaroImerocs ¢
MPEnoaBaTeieM B MEPHOJ MPOMEKYTOUHOHN aTTEeCTALIUH

Jlist hopMupoBaHUA BbIIIEYKa3aHHBIX KOMIETEHIMN B paMKaxX JTUCHUTLIAHBI
«CHHTE3 W aHaJM3 HaIPaBJICHHBIX AHTCHH» NPHUMEHSIOTCS CIIECAYIOIIAE METOJbI
aKTUBHOTO OOYYEHHMs: MPAKTUYECKUE 3aHATUS C MPUMEHEHHEM HMMTAI[MOHHBIX
METOJIOB, BKJIIOUAIOIIKUX pPa300p KOHKPETHBIX CHUTyalud, JACHCTBUU 1O
WHCTPYKIUAM

CrpykTypa AUCUUILIUHBIL:

dopma 00ydeHus1 — OUHasl.

KonnyecTBo yacoB o Buaam
Y4eOHBIX 3aHITHH U PaObOTHI
B oOyuaromerocs dopmet
No HaumenoBanue pasjena 3 A POMEXYTOYHOH N
- JUCLUTUTAHBI 3 » © 3 TeKyIIen
@) S8 = % & § arTecTanuu
2
Tema 1. 32-pa3psiaHbie U
1 | 64-paspsaHbie 2 2 2 2
MHUKPOKOHTPOJIJIIEPHI. -
5 Tewma 2. TIVIUC u cucremsl 5 5 8 8
Ha KpUCTAJLIIE
Tema 3. Cpencraa 54 27 YO-1; IIP-7;
pa3paboTKu mporpaMm,
3 | MPOTPaMMHpOBaHHs, 5 1 2 i
OTJIaJKU U PabOTHI
MHUKPOIPOLIECCOPHBIX
YCTpPOMCTB




Tema 4. NnTtepdeiichr
MPOBOJHBIX, OECIIPOBOTHBIX

4 2 2 2 -
U OIITOBOJIOKOHHBIX
KOMITBIOTEPHBIX CETeH
Tema 5.

5 Pabota ¢ ALIIT u LIAIT 2 2 4 4 )
Tema 6. OnHOILIaTHBIE

6 MHKpo-OBM 2 8 8 4
Tema 7. OneparnoHHbIe

7 | cucTeMsbl IS OQHOIUIATHBIX 2 4 4
MHKpPO-OBM

Tema 8. nTemiekTyanbHbIe
JaTYNKH, yOaJIeHHOE

8 | agMuHHECTpHpOBaHUE U 2 2 4 6
KOH()UTYPUPOBAHHE CUCTEM
YOPaBIEHUS U KOHTPOJIS

Tema 9. 3amura
WHPOPMALINH B

MHUKPOTPOILIECCOPHBIX 2 2 6 6 54 36
CHCTEMaXx YIpaBJICHHS U
KOHTPOJIS

HUroro: 18 | 36 | 36 54 | 36

Jlis popMUpOBaHUS BbIIIEYKAa3aHHBIX KOMIIETCHLIUN B paMKaX JUCUUIUIMHbI
«CHHTE3 W aHalW3 HaAIPaBJICHHBIX AHTCHH» NPHUMEHSIOTCS CIECAYIOIIAE METOJbI
aKTUBHOTO OOYYEHHMs: MPAKTUYECKUE 3aHATUS C MPUMEHEHHEM HMMTAI[MOHHBIX
METOJIOB, BKJIIOUAIOIIMUX pPa300p KOHKPETHBIX CHUTyalud, JACHUCTBUH 1O
UHCTPYKLHSM.

|. COIEP)KAHUE TEOPETUYECKOM YACTH KYPCA
(18 uac.)

Tema 1. 32-pa3psiiabie u 64-pa3psiiHble MUKPOKOHTPOJLIEPHI (2 4ac.).

[Tnanapusie u FIN tpansucropsl. Texnonorudeckue Hopmbl. O630p 32 u 64-
paspsiIHbIX  MUKPOKOHTPOJUIEpOoB. IloapoOHOCTH TEXHOJOTUS MHOTOSIEPHBIX
ARM mnporeccopoB. OOCykIeHNE HATIPaBICHUHN JATbHEHUIIIETO Pa3BUTHSI.

Tema 2. IIJIUC u cucreMbl Ha Kpuctayuie (2 yac.)

O630p coBpemennsix IIJIMC u cucreM Ha KpuUCTaUie MNPOU3BOJCTBA
Intel Altera u Xilinx. O6¢cyxaeHre HanpaBICHUH TaTbHEUIIIETO Pa3BUTHSL.

Tema 3. CpencrBa pa3paGoTku NnporpaMm, NPOrpaMMHMpPOBAHUSA, W
OTJIAJIKM MUKPOIIPOLECCOPHBIX ycTpoiicT (1 yac.)

[IpyHIMIIBI  TIOCTPOEHUSI  CPEIACTB  Pa3pabOTKH  MHUKPOIPOIIECCOPHBIX
ycTpoiicTB. PaboTa moj ympaBlIieHMEM BCTpavBaeMbIX OIEPAIMOHHBIX CHCTEM
(oOmme mOHSATHSA, MpeuMyiecTBa W HemoctaTku). OOCyXICHHE HAIpaBICHUM
JTAIBHEUIIETO Pa3BUTHS.

Tema 4. UnTepdeiicbl KOMIIBIOTEPHBIX ceTell (2 yac.).

Cers WIiFi: crangapter rpynmel IEEE 802.11, ocHOBHBIE KOHIICIIIINH,
JOCTOMHCTBA W HENOCTAaTKH, 3JekTpudeckne mnapamerpel. Cers Blue Tooth:
craugaprt |EEE 802.15.1, anroputm mnepectpoiiku uactorel FHSS, crek



npotokoioB, Tmpoduau, PIN-kombl, OCHOBHBIE KOHIIEMIIUM, JOCTOMHCTBA U
HEJOCTaTKH,  DJJEKTpUYECKHe  mmapamMeTphl.  IIpomyckHass ~ cmOCOOHOCTS.
MukpomnporeccopHas peanuzanusi npotokonoB cereir WiFi u Blue Tooth.
OOcyXaeHue HapaBJICHUH TaTbHEHIIIETO Pa3BUTHS.

BosiokoHHO-OnTHYECKasi CBSI3b, OCHOBHBIE TOHSTHUSA, WCTOYHUKU U
NPUEMHHUKUA M3Iy4eHUusi, Kabenu, coeauHutend. ONTOBOJOKOHHBIE CETH U
uHTEPEHCHI. MukpormnporieccopHas peanuzarus ux MPOTOKOJIOB.
MukponpolieccopHasl ~ peajgu3alus  YCTPOWCTB  BBOJA-BbIBOJA  ONTUYECKHUX
curHaioB. Texnomorus DVDM. OOcyxnaeHue HanpaBlIeHUN HabHEHIIETO
pa3BUTHSL.

Tema 5. Pa6ora ¢ ALIII u IAII (2 uac.)

[Hudposas obpaboTka ananorooit nHdopmanuu. OCHOBHBIE KOHIICTIIUU.
Tpeboanus k AIIIl. Xapaktepuctuku ALIl. Bunsr AL Wutepdeiicer AL
[IporpammupoBaHue MHUKpPOIpoliecCOpHbIX ycTpoucTB ¢ AIlIl. TpebGoBanus
HAIL.  Xapakrtepuctuku  [HAIL.  Buast  L[AII.  Wnatepdeiicer  1IAIL
[IporpammupoBanue MuKponponeccopubix yctporcts ¢ LIAIL. OOcyxnenue
HaIIPaBJICHUM JAIBHENIIETO PA3BUTHA.

Tema 6. OmHoniaTHBIe MUKPO-IBM (3 yac.)

TpeGoBanus K  oOfHOIUIATHBIM  MHUKpo-OBM.  DOnementHas  0asa.
Crenuann3nupoBaHHbIE MUKPOIIPOIIECCOPhl. CTPYKTYPHBIEC CXEMBI.

Tema 7. OnepanHoHHbIE CHCTEMBI VIS OJHOILUIATHBIX MUKpPo-OBM (2
yac.)

TpebGoBanus K onepalMoHHBIM cucTemMam it Mukpo-OBM. CoBpemeHHbIe
OC na ocroBe OC Linux.

Tema 8. UHTe//IeKTya/IbHBbIE JATYMKH, YIAJeHHOE
aJIMMHUCTPUPOBaHNE U KOHPUTyPpHPOBaHME CUCTEM YIIPABJIEHUSA U KOHTPOJIA
(2 yac.)

NurtennektyanbHble  naTuyudku. JlaT4vkd  J@BJIGHHS,  TeMIIEpaTyphl,
ANEKTPUYECKMX W MarHuTHbiXx BennuuH. Cranpaptel rpynmel |[EEE 1451,
[IpoTokonbl oOmeHa wuHpOpMaIMEe C HMHTEJUICKTYaJIbHBIMU  JATYMKAMHU.
KommiekcupoBanue, pa3BepThIBaHUE U MIPOBEpPKAa pabOTOCTIOCOOHOCTH CUCTEM C
WHTEJJIEKTY AJIbHBIMU JaTYNKaAMHU. DJIeMEHTBI porpaMMHUPOBaHUS
MUKPOTIPOIIECCOPHBIX ~ YCTPOMCTB €  HWHTEJUICKTYaJbHBIMU  JIaTYMKaMHU.
OOcyXaeHue HapaBJICHUHN TadbHEHIIIETO Pa3BUTHS.

Tema 9. 3amura wuHdpopManuum B MHUKPONPOIECCOPHBIX CHCTEMAX
ynpaBJieHusl 1 KOHTPoJIs (2 yac.)

Pamnouacrotnas wunentudukanus. OnpeneneHue MECTOMOJIOKEHUS B
peanbHoM  BpemeHu.  llTpux-kompl.  MukpormnpoueccopHas  peanu3anus
pPaoOYaCTOTHON MACHTU(DUKAIIMKA U ONPENEIICHNUS MECTOHAXOXKICHHS B PEaAIbHOM
Macmtabe  BpeMeHu. [IporpammHo-kKoH(purypupyembie  cetu.  OOadHble
TexHosoruu. IlogkitoueHne MHUKPOMPOIECCOPHBIX YCTPOUCTB K 00JIaYHBIM
o0OBbeKTaM 1o ceTu uHTepHeT. O0CyKIeHre HaMTpaBIeHU TabHEHUIEro pa3BUTHSL.

Il. CTPYKTYPA U COAEP KAHUE MMPAKTUUYECKOM YACTH
KYPCA



IIpakTnyeckue 3anaTus (36 yac.)

IIpakTuyeckoe 3ansitue Nel (4 gac.)

Tema:  Pa3pabotka  ¢parMeHTOB  mporpaMMm Ui BBITIOJHCHUS
BBIYMCIIUTEIBHBIX 33124 Ha B 32-pa3psAHbIX MUKpPOKOHTposuiepax ¢ siapoM ARM.
Boeruncnenne anreOpanyeckux BhIpAXKEHUN. BbIUMCIEHHE TPUTOHOMETPUYECKHX
BbIpakeHuil. UuterpupoBanue u auddepenuuponanue. Pabora ¢ matpuiiamu.

IIpakTuyeckoe 3ansaTue Ne2 (4 yac.)

Tema: Paszpabotka QparmeHToB mnporpamm i 64-pa3psiagHOro
MUKpOKOHTpoJuiepa C sapom ARM. OO6meH uH(popManuei ¢ MnepcoHaTbHBIMU
KOMITbIOTEPOM mocpeAcTBOM uHTepdeiica USB. MogaenupoBanue KOHEYHOU
TOUKH. MoJieTMpOoBaHUE XOCTA.

IIpakTuueckoe 3ansaTue Ne3 (4 yac.)

Tema: Pa3zpaGorka nporpammbl st 32-pa3psiIHOTO MUKPOKOHTPOJLIIEpA.
[TonpoOHbIi  pa3dop KOHKPETHOTO NpUMeEpa: Y CTPOMCTBO  KOJWPOBAHUS.
KoaunpoBanue u JeK0AUPOBaHNUE TUKINIECKOTO KOAA.

IIpakTnueckoe 3ansatue Ne4 (4 yac.)

Tema: Paspabotka ¢parMeHTOB TMpOrpaMMbl ISl 32-pa3psiAHOTO
MukpokoHTposuiepa. Padora ¢ ALIL. IIporpammupoBaHue ycTpoiicTBa BBOJa U
UG poBoi GpuibTpanuu curHanoB. [1ogpoOHbIi pa300p KOHKPETHBIX IPUMEPOB.

IpakTnueckoe 3ansitue Ne5 (4 yac.)

Tema: Pazpabotka mporpammbl maiis 32-pa3psHOTO MHKPOKOHTPOJLIEpA.
MukponpolieccopHoe  yCTpOHMCTBO cOopa W OTOOpakeHus UH(POpPMAIIUU.
[ToapoOHbIN pa3dop KOHKPETHBIX PUMEPOB.

IpakTHueckoe 3ansitue Ne6 (4 yac.)

Tema: Ilpomomxenne mpaktuueckoro 3aHsaTuss  NoS5.  Pazpabotka
(GbparMeHTOB MporpaMmbl sl 32-pa3psIHOTO MUKPOKOHTpoiiepa. Padora ¢ AL
[IporpammupoBaHie yCTpOMCTBa BBOJAa M LU(PPOBON (QUIbTpallUd CUTHAJIOB.
[TonpoOHbIN pa300p KOHKPETHBIX MPUMEPOB.

IMpakTuueckoe 3ansitue Ne7 (4 yac.)

Tema: Pabora B cpeme Altera Quartus wa s3eike Verilog. ITompoOHsrit
paz00p KOHKPETHBIX MpuMepoB. KoMOMHaIMOHHAs JTOTHKA.

IpakTuyeckoe 3ansaTue Ne8 (4 yac.)

Tema: IIpomomkenne npakTudeckoro 3anstust Ne7. Pabora B cpene Altera
Quartus wa sseike Verilog. TlogpoOHbIE pPa300p KOHKPETHBIX IMPHMEPOB.
ABTOMATHI C MaMSATHIO.

IpakTuueckoe 3anstue Ne9 (4 yac.)

Tema: IIpomomkenue npaktudeckoro 3anstust Ne§. Pabora B cpene Altera
Quartus wa s3eike Verilog. TlogpoOHBI pa300p KOHKPETHBIX IMPHUMEPOB.
ABTOMATBHI C MaMSThIO, BHITTOJIHEHUE BHIYMCIICHUM.

JlaGopaTopHbie padoTsl (36 yac.)

JlabopaTopnas padora Nel (4 yac.)



Tema: Pa6ora B cpeae CooCox. 3amuch nOporpaMMHOIO Koja BO
BHYTPEHHIOIO MaMsITh YCTPONCTBA, OTJaJlKa, 3allyCK Ha BBINOJHEHUE U (UKCaLUs
pe3yNbTaTOB  BBHIMOJNHEHUS  (ParMEHTOB  MpOTrpaMM  JUIs  BBINOJHEHUS
BBIYMCIIUTEIBHBIX 3a/1a4 Ha 32-pa3psAHbIX MUKpPOKOHTposuiepax ¢ sapom ARM.
Beluncnenre anreOpandyeckux BBIPAKEHUU. BbIUMCcIEHHE TPUTOHOMETPUYECKHX
BeIpaxeHni. UnTerpuposanue u nuddepenmposanue. Paborta ¢ MaTpuiiamu.

JlaboparopHasi padora Ne2 (4 gac.)

Tema: Pabora B cpege Co0CoX. 3amuch mNporpaMMHOrO Koaa BO
BHYTPEHHIOIO MaMsTh YCTPOMCTBA, OTJIAJIKa, 3allyCK Ha BBINOJIHEHUE U (DUKcaAus
pe3yJbTAaTOB  BBIIOJIHEHHS  (parMEHTOB  mporpamMm s 64-pa3psigHoro
MUKpOKOHTpoJuiepa C sapom ARM. OO6meH uH(popManuei ¢ MnepcoHaTbHBIMU
KOMITBIOTEpOM  mocpeicTBOoM uHTepdeiica USB. MogenupoBanue KOHEYHOU
TOUKH. MoJieTMpOoBaHUE XOCTA.

JlabopaTopHas padora Ne3 (4 yac.)

Tema: Pabora B cpege Co00CoX. 3amuch mporpaMMHOTO KoOfa BO
BHYTPEHHIOIO MMaMsTh YCTPONCTBA, OTIAJKa, 3aIlyCK Ha BBITIOJHEHUE W (PUKCAIUSI
pe3yNbTaTOB BBITIOJHEHUS MPOTPaMMbl 7Sl 32-pa3psSAHOTO MHUKPOKOHTPOJUIEpA.
YerpoiicTtBo koaupoBanus. KogupoBanue n 1€KOIUPOBAHKUE IUKINYECKOTO KOJA.

JladopaTopnasi pa6ora Ne4 (4 yac.)

Tema: Pabora B cpeae Co00CoX. 3amuch mTpOrpaMMHOTO KOJa BO
BHYTPEHHIOIO MaMsTh YCTPOMCTBA, OTJIAJIKa, 3allyCK Ha BBINOJIHEHHE U (UKCAIUSI
pe3yJIbTaTOB BBINOJHEHUS MPOrpaMMbl JJsi 32-pa3psAHOIO MHUKPOKOHTpPOJUIEpA.
Pa6ota ¢ AIIII. IIporpammupoBaHue yCTpoHCTBa BBOAA U U(PPOBON (PUIbTpALIUU
CUTHAJIOB.

JlaGopaTopnas padora Ne5 (4 yac.)

Tema: Pabora B cpege Co00CoX. 3amuch mTpOrpaMMHOrO Kojaa BO
BHYTPEHHIOIO MaMsITh YCTPONCTBA, OTJIa/aKa, 3alyCK Ha BBIOJHEHUE U (UKCALUS
pe3yNbTaTOB BBITIONHEHHUS MPOTPaMMbl 71 32-pa3psSAHOTO MHUKPOKOHTpPOJUIEpa.
MukponpoleccopHoe yCTpOHCTBO cOopa U 0ToOpakeHus: THPOPMALIHH.

Jla6opaTopnasi pa6ora Ne6 (4 gac.)

Tema: Ilpomomkenue mnpaktuueckoro 3austus Ne5. Pabora B cpene
CooCox. 3amuch OpOrpaMMHOrO KOAa BO BHYTPEHHIOI NaMATh YCTPOMCTBA,
OTJaJKa, 3allyCK Ha BBHIMOJHEHWE U (UKcAIUs pPE3yNbTaTOB BBITOJIHEHUS
dbparMeHTOoB MporpaMmbl JIJIs1 32-pa3psIHOTO MUKPOKOHTpoIiepa. Pabora ¢ ALIIL.
[IporpammupoBanue ycTpoiicTBa BBOIA U U(DpoBOI GUIBTpAIIN CUTHAJIOB. .

JlaGopaTopnas padora Ne7 (4 yac.)

Tema: PaGora B cpeme Altera Quartus ma s3eike Verilog. 3ammce koma
KoH(Urypanmi BO BHYTPEHHIOIO TaMsATh YyCTPOWCTBA, OTJIAJKa, 3amyCK Ha
BBHITIOJIHEHUE U (DUKCAITUS PE3yJIbTATOB BHITTOIHEHMS. KOMOMHAIITMOHHAS JIOTHKA.

Jla6opaTopnasi pa6ora Ne8 (4 gac.)

Tema: [Ipogomxkenre npakruyeckoro 3ansatus Ne7. Padora B cpene Altera
Quartus Ha s3eike Verilog. 3anuck Kona KOH(GHUrypaluyu BO BHYTPEHHIOK MaMSTh
YCTPOMCTBA, OTJaJIKa, 3alMyCK Ha BBINOJIHEHHE U (QUKCALUS pPe3yJIbTaToOB
BBINIOJIHEHUSI. ABTOMATHI C aMSIThIO.

Jla6opaTopnasi pa6ora Ne9 (4 gac.)



Tema: IIpogomxenre npakruyeckoro 3anatus Ne8. Padora B cpene Altera
Quartus Ha s3eike Verilog. 3ammck Kona KOH(GHUTYpauyu BO BHYTPEHHIOK ITaMSATh
yCTpOMCTBa, OTJIaJKa, 3alMyCK Ha BBIIOJHEHHE M (QHUKCAIUS Pe3yJIbTaTOB
BBIIIOJIHEHHSI. ABTOMATHI C TAMSTBIO, BHIITOJTHEHUE BBIUMCICHUM.

I11. YYEBHO-METOAMYECKOE OBECIIEYEHHUE
CAMOCTOSATEJBHOMN PABOTHI OB YUAIOIIIUXCSI

Y4eOHO-MEeTOANYECKOE oOecrnieueHue CaMOCTOSITENIHOM paboThI
oOyuJaromuxcs Mo JUCUUIUIMHE BKIIIOYAET B ceOsi:

- IUIaH-TpaUK BBIIOJHEHUS CaMOCTOSATENbHON pabOThl MO JUCLMIUIMHE, B
TOM YHCJIE IPUMEPHBIE HOPMBI BPEMEHU Ha BBIINIOJHEHUE 10 KaXKI0OMY 3aJaHUIO;

- TpeOoBaHUS K MPEACTaBICHUID M  O(DOPMIIEHUIO  PE3YJbTAaTOB
CaMOCTOATENbHON padOThI;

KPUTEPHUH OLICHKHU BBIMOJHEHUSI CAMOCTOSITEIbHON PaOOTHI.

HJIaH-I‘pa(l)l/IK BBITIOJIHEHUSI CAMOCTOATEIHLHOM paﬁon o ITMCIOMIIJIMHE

Ne JlaTta/cpoxn Bua camocrositenbHoit | IlpumepHbie dopMa KOHTPOJIA
n/n BbINOJTHEHU S padoThI HOPMBI
BpeMeHHU Ha
BBINOJIHEHH e
1 | B Teuenue [ToaroroBka k jekiusaM, | 36 yacoB Pabota na nmaGopatopHbix
cemecTpa 71a00paTOPHBIM U sanstusix (I1P-6)
MPAKTHYECKIM
3aHATHUAM, U3YUYEHUE
JUTEpaTyphl
2 | B Teuenue Brimonnenue 12 gacoB [1P-7 (koHCHEKT)
cemecTpa CaMOCTOSITEIIbHOU
pabotsl Ne 1
3 | B reuenue Brinonnenne 6 JyacoB VO-3 (moxnan,
cemecTpa CaMOCTOSITENIbHOU coo011eHune)
pabotbr Ne 2
7 | B Treuenue [ToaroroBka k sk3ameny | 36 yacoB 3K3aMeH
cemecTpa
Hroro: 54 gaca

PexoMeHAalUM 110 CAMOCTOSITEIbHOM padoTe CTYAECHTOB

lInanuposanue u opzanuzayusi 6pemeHU, OMBEOeHHO20 HA GbINOJHEHUE
3Q0aHULL CaMOCMOAMENbHOU PAbOmbl.

N3yuuB rpaduk BBIIOJIHEHUS CAMOCTOATENbHBIX padoT, ClIeyeT TPaBUIbHO
e€¢ opraHu3oBaTb. PEKOMEHIyeTCs HW3YYUTh CTPYKTYpy KaXJIOro 3aJaHus,
oOpaTUTh BHMMaHHWE Ha TpadUK BBINOJHEHUS PaOOT, OTUYETHOCTh MO KaXIAOMY
3aJJaHUIO MIPENOCTABIIAETCS B IMOCJIEIHIO HEAEN0 corjacHo rpaduxky. OOpatuthb
BHUMaHUE, YTO HUTOTH CaMOCTOSITENIbHOM pabOThl BIMSIOT HA OKOHYATENIbHYIO
OLICHKY 10 UTOraM

OCBOEHUS YUeOHON AUCHUTIIINHBI.




Paboma ¢ numepamypoii.

[Ipu BBIMONTHEHWM psfa 3amaHuii TpeOyeTcs paboTaTh € JIUTEPaTypOil.
PexoMenayeTcst MCOIb30BaTh Pa3IUYHbIE BO3MOKHOCTH PabOTHI C IUTEPATYPOil:
douapl HayuHoit Oubmmoreku JABDY (http://www.dvfu.ru/library/) m npyrux
BEIyIINX BY30B CTPaHbI, a TakKXKe JOCTYHHBIX [JIsi WCIOJIL30BAHMS HAy4IHO-
OMOJIMOTEUHBIX CUCTEM.

B nmporecce BBITIOTHEHUS CaMOCTOSITENIBHOM palOOThl  PEKOMEHIyeTCs
paboTath O CIEeTYIOUMMU BUJIAMU U3IaHUM:

a) Hayunele wu3nanus, mnNpeaHa3HauYCHHbIE [IJIs HAyyHOM paboOThl U
coJiepKalllue TeOPETUYECKHE, SKCIIEPUMEHTANIbHBIE CBEACHUS 00 UCCIIEI0BAHMSIX.

Onu moryt myOnuKoBaTbcs B (opMe: MOHOrpadui, Hay4yHbIX CTaTed B
KypHaJlaX WM B HAyYHBIX COOPHUKAX;

0) Yuebnas nurepaTypa mojapasiensercs Ha:

- yueOHble u3aHusd (y4yeOHMKH, y4eOHble MOCOOMs, TEKCThl JIEKIHil), B
KOTOPBIX COJIEPXKUTCS HanOoJee MOJTHOE CHCTEMHOE U3TI0KEHUE AUCIUILITNHBI UITH
KaKoTr0-TO €€ pa3Jiena;

- CTIPAaBOYHUKH, CIIOBAPU W SHITUKIIOTICANH — U3IaHUSI, COACPIKAIINE KpaTKUe
CBEJICHUS HAyYHOTO WJIM TPUKIATHOTO XapakTepa, HE NpeIHa3HAYCHHBIC IS
CILUTONTHOTO UTeHUs. VX 11e71h — BO3MOYKHOCTD OBICTPOTO MOYYCHHS CaMbIX OOIIIHNX
MPEICTABICHUMN O MPEAMETE.

Cy1iecTByIOT Ba MeTOo1a pabOThI HaJl UICTOYHUKAMMU:

— CIUIOIIHOE YTEHHE O0fA3aTeNIbHO TMpU M3YYCHUH y4eOHUKa, TJIaB
MoHOrpaduu WJIM CTaThbH, TO €CTh TOro, 4TO MMeeT ydyeOHoe 3HadyeHue. Kax
MpaBuiIo, 37ecCh TpeOyeTcss TIMOBTOPHOE YTEHHE, JUISi TOTO YTOOBI TOHSTH
HanucanHoe. CrapaiTech MpU CIUIONIHOM YTEHMHM HE MPOMYCKaTh KOMMEHTApUH,
CHOCKH, CIIPABOYHBIC MaTepHUabl, TAK KaK OHU NPEIHA3HAYCHBI IJIs TOSICHEHUN U
NOMOIIM. AHaIU3UpylTe PUCYHKH (KapThbl, AMArpamMMmbl, rpaduku), crapaiTech
MOHATH, KaKWe TCHICHIINN U 3aKOHOMEPHOCTH OHU OTPaXaloT;

— METOJ BBIOOPOYHOTO YTCHHS JOMOJHSAET CIUIONTHOE YTCHHE, OH
NPUMEHSCTCS IS TIOMCKOB JOTIOJHUTENBHBIX, YTOYHSIONIMX HEOOXOIMMBIX
CBEJICHUH B CIIOBAPSX, SHIIUKIIONEANIX, HHBIX CIPABOYHBIX M3TaHHUIX. DTOT METOJ
KpaiiHe BayK€H JJI TIOBTOPEHUS W3YYCHHOTO M €Tr0 3aKpeIUICHUs, OCOOCHHO TPH
MOJITOTOBKE K 3a4eTy.

JI1st TOoro 4TOOBI KaK Al METOJI MPUHEC HanOOoNbIIHi 3 PeKT, HEOOXO0IUMO
(bUKCUpPOBATh BCE BaXKHBIC MOMEHTHI, CBSI3aHHBIE C HHTEpecytoliei Bac TeMoii.

Te3ucbl — 3TO OCHOBHBIE TIOJIOKEHHSI HAYYHOTO TPY/Ia, CTAaThH WUJIU IPYTOTO
MIPOU3BEICHUS, 3 BOBMOXKHO, M YCTHOTO BBICTYIUICHHUS, OHU HECYT B ceOe OobInii
o0beM wuH(pOpMaIUU, HEXeau Tulad. [IpocTeie TE3UChl JIAKOHUYHBI 1O (HOpME;
CIIOKHBIE — TIOMHMO TJIaBHOW aBTOPCKOW MBICIH COJIEpKaT KpaTKoe ee
00OCHOBaHWE W J0Ka3aTeNbCTBa, MNPUAAIOIINE Te3ucaMm Oojiee BECOMBIM |
yOenuTenbHblil XapakTep. Te3uchl MPOYUTAHHOTO TMO3BOJIAIOT INIyOXkKe PacKphITh
ero cojepxanue; o0yJasch U3ararb CyTh MIPOUYUTAHHOTO B TE€3UCHOU (popme, BbI
CyMeeTe BBbIIENSATh U3 MHOKECTBA MBICJIEH aBTOPOB CaMble IJIaBHBIE M IIEHHBIE U
nenaTs 0000IIeHN.

KoHcnekT — 370 crnoco0 caMOCTOSITENIBHO U3JI0KHUTh COJIEpKaHUE KHUTH WU



CTaTbl B JIOTUYECKOW TIOCIENOBATEIBHOCTH. KOHCHEKTHpPYS KakoH-mubo
WCTOYHUK, HAJ0 CTPEMHTHCS K TOMY, YTOOBl HEMHOTMMH CIIOBAMH CKa3aTh O
MHOTOM. B TekcTe KOHCIEKTa JKelaTeIhbHO TOMECTHTh HE TOJBKO BBIBOJIBI WITU
MOJIOKEHHUSI, HO W WX apryMEHTHPOBAHHBIC JOKa3aTenbCcTBa ((akThl, UQPHI,
IIUTATHI).

[Tucath KOHCIIEKT MOXKHO M TI0 MEpPE M3YUYCHUs NPOU3BEACHUS, HAIPUMED,
ecnu  mpopabaTbiBaeTCs MOHOTpadwsi WIM HECKOJBKO >KYpPHAIBHBIX CTaTEH.
CocraBnsis Te3UChl WM KOHCIEKT, BCErja JellaiTe CChUIKM Ha CTPaHHUIIbI, C
KOTOPBIX BBl B3SUTM KOHCIIEKTHPYEMOE MOJIO0XKEHUE WK (PAKT, — 3TO TOMOXKET BaM
COKpAaTUTh BPEeMsI Ha TIOUCK HY)KHOTO MECTa B KHHUTE, €CJIM BO3HUKAET NOTPEOHOCTH
rmyOxke pa3oOpaTrbcsi C HM3JaraéMblM BOMPOCOM HWJIM 4YTO-TO YTOYHUTH TIPH
HAIMCAaHWUU MTMCbMEHHBIX paloT.

MeToanyeckue PpeKOMEHAAUMH 10 BbINOJHECHUIO 3aJaHuil s
CaMOCTOAITe/IbHOM PAa0OTHI U KPUTEPHHU OLICHKH.

Camocmosamenvras paboma Nel. Ot oOydaronierocst TpeOyercs:

1. Urenue nuteparypsl IO TEME.

2. JIonoJIHEHHUE KOHCIIEKTA.

Memoouueckue ykazanus K HQNUCAHUIO KOHCNeKma

KoncnekT MokeT ObITh BBITIOIHEH B MT€YAaTHON WJTM MMUCbMEHHOU (hopme.

OcHoBHBIE TpeOOBaHUS K KOHCIIEKTY:

1. Tema n3zyyaemMoro Marepuaia,

2. 3anuch OCHOBHBIX TIOHATHH, OIpEICICHUN, 3aKOHOMEPHOCTEH,
dbopmyn, u T.1.,

3. 3aKJII0OYEHHE 10 TTPONEHHOMY MaTepualy,

4. CHHCOK MCIOJIb30BaHHBIX UCTOUYHHUKOB.

KOHCHEeKThl AOMONHSAIOTCA MaTepHallaMy, MOJYYEHHBIMU MpU IpOpadoTKe
JOTIOJIHUTENBHOM JINTEPATYPHI.

Kpurepuu oneHuBanus

Ouenka TpedoBanus

«;3aumeno» CTyzieHT BBIIOJIHUI KOHCIIEKT, BCE TEMbI OTPAKEHBI B ITOJTHOM 00beMe WIIN
1-5 TeM He MOJIHOCTBIO OTPAYKEHBI, INOO OTCYTCTBYIOT.

«He 3aumeno» | KOHCHIEKT OTCYyTCTBYET, INOO OTCYTCTBYET Ooiiee 5 TeM.

CamocmoamenvHas paboma Ne2. Ot oOyuaroierocst Tpedyercs:
[ToaAroTOBUTH NOKIAA HA OJHY U3 MPEATOKEHHBIX MPEI01aBaTeIeM TEM.

Kpumepuu OUEHKU.

Onenka TpebdoBanus

«3aumeno» CryneHT BHajeeT HaBBIKAMM CaMOCTOSITEIbHOH paboTBl MO TeMe
UCCIeIoBaHMs, pedepupoBaTh JHUTEPATypHBIE MCTOYHHKH; METOAAMHU
aHalu3a TEOPETHYECKMX W/WIM TPAKTUYECKUX AaclEeKTOB H3ydaeMoin
oOmactu. Jlokimaa XapakTepu3yeTcsl CMBICIOBOM LEIbHOCTBIO, CBI3HOCTHIO
U TOCIEOBATEIbHOCTBIO  n3nokeHus. CrTyneHT ymeeT  0000wiatsh




dakTHUecKuil Marepuan, JAenaTb CaMOCTOATENbHbIE BbIBOABL. Pabora
COOTBETCTBYET TPEOOBAHMSIM U BBIIIOJHEHA B YCTAHOBJIEHHbIE CPOKHU.

He packpsiTa cTpykTypa U TeopeTrueckas cocrapisomias TeMbl. CTyaeHT
He yMmeeT 0000maTh (hakTHUECKU MaTepual, JeiaTb CaMOCTOSTENbHbIE
BBIBOJIBI, HE BIIAJICET HABBIKOM pedeprupoBaTh TUTEPATYPHBIC HCTOYHUKH.

«Heé 3a4meHo)»

I[OKJ'IaI[ HEC BBIIIOJIHCH.

IV. KOHTPOJIb JOCTU/KEHUSA EJEN KYPCA
No | Kontponup Kon Konpt u atansr popmupoBanust | OneHOYHBIE CPENCTBA
/1 yEMbIE WHJIMKATOpa | KOMIIETEHUUN - HAMMEHOBAHUE
Mo Ty I/ JIOCTH>KECHUS TEKYLUI pome
paszenbl/ | KOMIIETCHIIUU KOHTPOJIb KyTOY
TEMBI Hasi
JUCLUIUINH aTTecT
bl anus
1 |32- VK-1.3. 3HaerT, KaK pa3pabarbIBaTh YO OKk3am
paspsiable | PaspabarsiBacT | crpaTeruro JOCTHIKCHHS eH
u 64- CTPaTEruIo [IOCTaBJICHHOH LIEIH KaK Tect
paspsaHbIe JOCTUKCHUSA 5 TIOCJIEAOBATEIBLHOCTD 11aroB
MHKpOKOHT | NOCTABICHHOM | YMeeT apryMEHTHPOBATE CBOIO
poILIEpBI EEﬁE@K?)I;aTeHLH TOYKY 3PEHHUS Ha OCHOBE
& CHCTEMHOTO TIOIX0/a 1
OCTb IIAroB,
KPUTHYECKOTO aHaJIM3a.
TIPEABUIS B
pe3yITbTAT JIaJIeeT HaBbIKAMH NTOMCKA U
KaXKI0ro 13 Hux | COMOCTABICHUS BAPHAHTOB
¥ olleHMBas UX | METOJOJOIHMYECKOTO PENIEHUS
BIIMSTHHE HA IIOCTaBJICHHOM 3a7a4H C
BHEIITHEE Y4YETOM BO3MOKHON KPUTHKHU U
OKpYKE€HHE OTpaHUYCHUM.
IJIaHUPYEMOM
JeSATEINbHOCTH U
Ha
B3aNMMOOTHOIIICH
Usl yYaCTHUKOB
9TOU
JIeSTeIbHOCTH
2 | IIJIMC u K-3.3 YMeeT aHaTu3upPOBaTh MOJICITH YO DK3am
CUCTEMBI HA o JUIS aHaIv3a U CUHTE3a eH
AHaJM3UPYCT 1 3JIEKTPOHHBIX MPHUOOPOB U Y3JI0B TecT
KPUCTAIIC | reopernuecku
Brnageer meromamu pa3paboTKu
o0o0mIaer
KOPPEKTHBIX MATEMaTUYECKHX
Hay4HBbIE o
MoJIeJIel UIsl aHaJIu3a U CHHTEe3a
JaHHBIC B
3JIEKTPOHHBIX MPHUOOPOB U Y3JI0B
COOTBETCTBHH C
Buitaneer HaBbIKaMu
3a/1auaMu
MPOCKTUPOBAHHS
BOITIOMHCHILT THIPOAKYCTHYECKOTO yCTPOUCTBA
OIIBITHO- Apoaiy yerp
WM cUCTeMBL. Brageet
KOHCTPYKTOPCK
CHCTEMHBIM MOAXO0OM K
UX paboT
MPOCKTUPOBAHHIO KOHKPETHBIX




00pas31oB 000pyOBaHUs, aHTCHH
W CHCTEM IPHOOPOCTPOCHUSI.

Cpencra 3HaeT MPHUHIIUTIBI ¥ METO/IbI YO OK3aM
pa3paboTku MIPOBEICHHS HAYYHOTO eH
porpamm, HCCIIEZIOBaHHUsI, OCHOBHBIC Tect
porpaMmu EK—3.62 METOJIBI ¥ CPEICTBA MTPOBEICHHS
THIBAET | SKCIICPUMEHTATBHBIX
poBaHus, U a3pabathiBac P .
TUTaHBI U | UCCIECAOBaHUN
OTHAIKHU
METOAMYECKAE | YMEeT OllCHUBATh JIOCTOMHCTBA U
MHUKPOIIPO
potipor MPOTPAMMBI HEJIOCTATKH MPUHITUTIOB 1
€CCOPHBIX
" MPOBEICHUS METOZOB MPOBEACHUS HAYYHOTO
YCTPOHUCTB | ycenemoBauii | MCCIEIOBAHHS
CucreMel U | s peurenus | BraneeT HaBbIKaMu OpraHU3alid
HUX MOJEIU | OIBITHO- U TIPOBEJICHUS HAYYHOT'O
KOHCTPYKTOPCK | MCCIIEJIOBAHHMS, & TaK JKe
ux pabor HABBIKAMH TPEIICTABICHUS W
oopMIIeHUsT TIOTyYEHHBIEX
pe3yJIbTaTOB MHTEJUIEKTYaIbHOMN
JeSITEIbHOCTH.
Hurepdeiic 3Haet mpeumMytectBa mudpossrx | K3 OK3aM
BI CUTHAJIOB U MX POJIb B eH
KOMITBIOTED | [TK-1 1 MIPOEKTUPOBAHUH MTPUOOPOB, Tect
HBIX CeTell | Ompenenser YCTPOWCTB U Y37I0B
TUJIPOAKYCTHUECKUX H
3a7auu
HHPOPMALTUOHHO-
MATEHTHBIX
. M3MEPUTEIBLHBIX CHCTEM
UCCIIeIOBaHUH,
BHIOB YMeeT UCIob30BaTh METOIBI
. aHaJM3a MPUMEHUMOCTH B
HCCIIeIOBAHUH 1 .
00BeKTe UCCIIeJOBAHUIH
METOJIOB MX
H3BECTHBIX 00BEKTOB
MIPOBEICHUS U .
MPOMBIIIITICHHON
paspaboTka N
(MHTEIIEKTYTBbHON)
3aJlaHus Ha
COOCTBEHHOCTH
MpOBeICHHE
Brageer meTogamu 006paboTku
MaTEHTHBIX
. PE3yIbTATOB DKCIIEPUMEHTA.
HCCIIeIOBAHU I
CriocoOeH nepeBoInuTh
aHaJIOTOBBIC METOJIbI PEIIICHUS B
rdpoBbIe
Pa6oTa ¢ IK-1.2 3HAET METOIBI OTIPEICTICHIUS OK3am
ALl u OcyIiecTBIsSIET | MAaTEHTHOW YUCTOTHI 00BEKTA eH
ATl MOWCK M OTOOp | TEXHUKH Tect
MATeHTHOH U 3HaeT MPaBOBBIC OCHOBBI OXPaHbI
JPYyTOM 00BEKTOB HCCIIEIOBAHHS C
JOKYMEHTAllUd | 9KOHOMHYECKOW OLEHKON
B COOTBETCTBHU | MCIIOJIB30BAaHHUS OOBEKTOB
c MPOMBIIIJICHHOW COOCTBEHHOCTH
YTBEP)KICHHBIM | YMeHHe pa3pabaThiBaTh
periIaMeHToM, KOPPEKTHBIC MATEMATHICCKUE
odopmitsieT MOJICTTH
OTYET O TIOUCKE,
CUCTEMaTH3aIUs
Brameer meTomamu 006paboTKH
U aHaAIN3
. PE3yJIbTaTOB AKCIIEPUMEHTA.
0TOOpaHHOU
JIOKYMEHTAIMH
Opuomnara | IIK-1.3 3HaHUE OCHOBHBIX JIOTUYECKUX YO DK3am
pie Mukpo- | Odopmisier METOIOB ¥ TPUEMOB HAYYHOTO eH

PE3YIIbTaThI

HCCJICOOBAHUA




OBM HCCIEN0BaHUN B | YMeeET OlleHUBATh Tect
BHUIC OTYETa O | MATEHTOCIOCOOHOCTH BHOBb
MaTEHTHBIX CO3JaHHBIX TEXHUYECKUX U
WCCJICJIOBAHUSAX, | KOHCTPYKTOPCKUX PEIICHUM
o0ocHOBaHUE
peleHuit 3amau
HCCIIEA0BAHMS Brnageer meromamu pa3paboTKu
o TEME | KOPPEKTHBIX MATEMATHUECKUX
MarucTePCKOM MOJCJICH IS aHAIN3a U CHHTE3a
paboTs; 3JIEKTPOHHBIX TIPUOOPOB U Y3IIOB
ocyllecTBIeHUE | MOXKeT caenarh OKOHYATEIbHEIE
MMOJATOTOBKHU BBIBO/JIBI ITOCJIC BHEIPCHHUS
BBIBOJIOB U | MaTeMaTHYECKHX MOJICIICH.
pEeKOMEHAALMN
Onepanuox 3HaeT MPHUHIMIIBI ¥ METOIbI YO-3 DKk3aM
HBIE MPOBEAECHUA HAYYHOT' O (mokman, eH
CHCTEMBI IK-2.1 HCCJIEIOBaHNs, OCHOBHBIC coobmenue)ll | Tect
s Paspabotka METOJIbI U CPEJICTBA ITPOBEJCHUST | P-7
9KCIIEPHUMEHTAIBHBIX
onHorutaTH | DCMCHTOB p . (KoHCIeKT)
IUTAHOB U HCCIIeIOBAHUI
BIX MUKPO-
9BM MECTOANYCCKUX Ymeer OLCHHUBATh JOCTOMHCTBA U
ImporpamMm HEAOCTATKH NMPUHIIUIIOB U
MPOBEICHHSI METOIOB TIPOBEJICHUST HAYYHOTO
HUCCIIEIOBAHUN U | MCCIIeIOBaHUS
pa3paboToK Bnageer HaBbIKaMK OpraHU3AINN
UCIBITAHHUIH C Y TIPOBEJICHUS HAYYIHOT'O
BBIOOPOM HCCIIEIOBAHMS, a TaK JKE
TCXHUYCCKUX HaBbIKaMU NPEACTABJICHUA U
CPe/CTB; o OpMIICHUS TTOJTYUCHHBIEX
pEe3yIbTATOB MHTEIUICKTYIbHON
JIEATEIbHOCTH.
Wutemnekty YMeeT aHaIM3UpOBaTh MOICIH K3 OK3am
aJIbHbBIE TK-2.2 JJIA aHaJIn3a U CUHTE3a €H
JATYMKH, TpoBencHie SIEKTPOHHBIX NPHOOPOB U Y3JI0B Tecr
Bnageer meTomamu pa3paboTKu
YHMGHHOG MATCMATHHCCKO KO IICKTHI)IX MJJ;TGMEE)TI/IECCKI/IX
aIMUHUCTD | ro u ppeKT)
MOJI€eJICH sl aHAIN3a U CHHTE3a
HUPOBAHUE U | KOMITBIOTEPHOTO
9JIEKTPOHHBIX IPHOOPOB U Y3JI0B
KOH(GHUTYpH | MOIEIMPOBAHHUS
XBPAKTEPHCTHE Bnageet HaBpIKAaMH
poBaHne NIPOEKTUPOBAHUSA
CHCTEM U [apameTpoB .
T —— THIPOAKYCTHYECKOTO YCTPOUCTBA
YIIpaBJICHUA o WIN CUCTEMBI. Biageer
KOW M MEIUKO-
1 KOHTPOJIA . | CUCTEMHBIM IIOJXOJI0M K
OHOIOTHYECKOMN
MIPOEKTUPOBAHUIO KOHKPETHBIX
anmnapaTtypsl
00pas31oB 000pyI0BaHUs, AaHTCHH
U CUCTEM NIPUOOPOCTPOCHHUSL.
[1K-2.2. 3HAET MPUHITAITE U METOJIBI
3ammura [IpoBeneHue MIPOBEJICHYSI HAYYHOTO
uHbopManu | MATEMATHUECKO | MCCIIE/0BAHNS, OCHOBHBIC
0B o u METO/JIbI X CPEJCTBA MTPOBEACHHMS
KOMITBIOTEPHOTO | 3KCIIEPUMEHTAIBHBIX OK3aM
MHKPOIIPOL] N
MOJICJIMPOBAHMS | UCCIEOBAHUN el
€CCOPHBIX
XapaKTEePUCTUK | YMeeT UCITOIb30BaTh METOIBI Tect
CHCTEMax U MapaMeTpoB aHaJIM3a MPUMEHUMOCTH B
YUPABJICHUA | rynpoakycTHyec | 00BbEKTe HCCIIeJOBAHMIT
1 KOHTPOJIS | koii 1 MEOUKO- | M3BECTHBIX OOBEKTOB
OUMOJIOrMYECKON | TPOMBIIIICHHOM




coobmenue, [TP-7 (koHCITeKT)

Tunosbie

KOHTPOJIBHBIC

3aJdaHu,

MCTOIUYCCKHC

amnmnaparypsl (MHTEIIeK Ty aJIbHOM )
COOCTBEHHOCTH
Brameer meTomamMu 00paboTKH
PE3yIbTATOB DKCIIEPUMEHTA.
YO - ycrueii onpoc, K3 — konTponbHOe 3amanume, YO-3 - dokiaf,

MaTCpHUuailbl,

ONPEAENSIOIME NMPOUEAYPhl OLUEHUBAHUS 3HAHUN, YMEHUU W HaBBIKOB M (WJIN)
ONbITa JEATEIBHOCTH, a TaK)K€ KPUTEPUM M IOKa3aTeld, HEOOXOAUMBIE IS
OLICHKM 3HAaHUW, YMEHHI, HAaBBIKOB M XAPAKTEPU3YIOIIHE PE3YNIbTAThl 00yUYEHUS,

NpCaCTaBJICHLI B HpI/IJ'IO)KCHI/II/I.

Ne | Kontpomupyemsie Koppr 1 aramnst OneHoYHbIE CPEJICTBA - HAMMEHOBAHHE
n/m | Moxynu/ pa3ienst / dbopMupoBaHUS Texymii T[IpoMeKyTOTHASL
TEMBI JTUCITUTUINHBI KOMITETEHIIHHA KOHTPOIIb aTTecTanus
1 Paznen 1. [1K-1 3Haer pabora Ha [13 1-3 | 3ammra JIP 1-3
[1K-2 BeinoiHeHue JIP 1- | Dk3ameHannoHHbIE
00630p [1K-3 3 Bornpocel 1,2,7, 11,
COBPEMEHHBIX 18
MUKPOTIPOIIECCOP- Ymeer pabora ma [13 1-3 | 3amura JIP 1-3
HBIX YCTPOUCTB U BeinosiHeHue JIP 1- | Dk3aMeHanoHHbIE
CpeICTB 3 Bompocel 1,2,7, 11,
pa3paboTKu 18
Bnageer | pabdoranall3 1-3 | 3 3ammra JIP 1-3
BoinonHenue JIP 1- | Dx3ameHanoHHbIe
3 Bonpocel 1,2,7, 11,
18
2 Pasnen 2. I1K-1 3HaeT pabota Ha 13 4-6 3ammra JIP 4-6
WuTepdeiico [1K-2 BbInTONIHEHUE JIP 4- | DK3aMeHalMOHHbIE
mukponporneccop- | I1K-3 6 BOMpOCH 5-11
HBIX YCTpOHCTB Ywmeer pabora Ha [13 4-6 | 3amura JIP 4-6
BbinonHenue JIP 4- | Dx3aMmeHaoHHbIE
6 Bompock 5-11
Bmaneer | pab6ota Ha I13 4-6 3amura JIP 4-6
BbinonHeHue JIP 4- | Dx3ameHanMoHHbIE
6 BOMpock 5-11




Pasnen 3. IIK-1 3HaeT pabora na [13 7-9 3ammra JIP 7-9
Muxkpornpomeccop- | I1K-2 BbIlIOJIHEHHE JIP 7- | Dk3aMeHalMOHHbIE
HBIC CUCTEMBI I1K-3 9 Bonpocs! 12-30
coopa u 00paboTKH VYmMmeer pabora na I[13 7-9 3ammura JIP 7-9
uHpopManuu BoinosiHeHUe JIP 7- | DKk3aMeHalnoHHbIe
9 Borpockl 12-30
Bnaneer | paboramnall37-9 | 3ammura JIP 7-9
BeinosiHenue JIP 7- | DOk3aMeHalMOHHEBIE
9 Bomnpocs! 12-30

TuroBbIE KOHTPOJIBHBIE 3a1aHUS, METOJANYECKUE MATEPUAIIBI, OTIPEIEIIIONINE
IpOLEIypbl OIEHUBAaHWA 3HAHWM, YMEHUHA W HABBIKOB M (WJM) OMNbITA
NEeATEIbHOCTH, a TaKXe KPUTEPUM W TOKa3aTesid, HEOOXOIHMMbIE ISl OLUEHKH
3HAHWI, YMEHUH, HAaBBIKOB M XapaKTEpU3ylOLIUEe 3Tanbl (HOPMHUPOBAHUSA
KOMIIETEHLIMM B TIPOLIECCE  OCBOCHMSI  OOpa3oBaTENbHOW  MPOrPaMMBblI,
npeacrasieHsl B [Ipunoxenun 2

V. CIMCOK YYEBHOM JINTEPATYPHI 1 TH®OPMAIIMOHHOE
OBECIHEYEHUE JUCHHUIIJINHbI
OcHoBHas JuTeparypa
(anexmponmvie u nevammvie uz0amUs1)

1.  OcCHOBBI MUKPOTIPOIIECCOPHOM TEXHUKH : yueOHOe rmocodue : B 2 T. T.
2 / 0O. II. HooxunoB. MockBa: PamnoCodt, 2014. - 333 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:821211&theme=FEFU - 7 ak3.

2. MukpormporieccopHass ~ TEXHUKA.  METOAMYECKHE  yKa3aHws K
nabopatopHbIM padboTam 4. 1 / JlanbHEBOCTOUYHBIN TOCYJaPCTBEHHBIM TEXHUUECKUN
yHuBepcureT ; [cocT. B. K. Yconsues]. Bnmagusoctok: M3a-Bo J[abHEBOCTOUHOTO
TEXHUYECKOTO YHUBEPCUTETA, 2010. 35 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:382420&theme=FEFU -18 k3.

3.  Uudpossie ycTpoiicTBa 1 MUKPOIPOIIECCOPHI : y4eOHOE Mocodue st
BY30B paJoTeXHUYEeCKUX cneruanpHoctei / A. K. Hapoimkun

4. Mocksa. Axanemus, 2006 318 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:257600&theme=FEFU 223k3.

5. DyHKIMOHAIBHBIE Y3JIBI AaNMapaTHBIX CPEACTB BBIYUCIUTEIHLHOU
TEXHUKU [DJNEKTPOHHBIM pecypc]: MpakTHKyM MO AUCHUIUIMHE AmmapaTHbIe
CpElICTBA BBIYMCIUTEIBHON TEXHUKH/ — DJIEKTPOH. TEKCTOBBIE AaHHbIe.— M.:
MOCKOBCKHI TEXHUYECKUN YHUBEPCUTET CBSI3U U MHPopmatuku, 2014.— 44 c.—
Pesxxum noctyna: http://www.iprbookshop.ru/61729.htm .— 3BC «IPRbooks»

6. IllapamoB, A.B. OCHOBBI ~ MHUKPOIIPOLECCOPHOM  TEXHHUKHU
[DnexTpoHHBIN pecype] : yueOHoe mocodue. — DnekTpoH. naH. — M. : TYCYP
(ToMckuit  rocynapCTBEHHBI  YHHUBEPCUTET  CHCTEM  YIpaBJCHUS U

panuoanektponukwn), 2008. — 240 ¢. —
7. Pexum
http://e.lanbook.com/books/element.php?pll_id=5448 — 3aru. ¢ sxpaHna.

JOCTYyTIA:



http://lib.dvfu.ru:8080/lib/item?id=chamo:821211&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:382420&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:257600&theme=FEFU
http://www.iprbookshop.ru/61729.htm
http://e.lanbook.com/books/element.php?pl1_id=5448

8. JlaGopaTopHblii  MpakTUKyM 1O  KypcaM  «OJEKTPOHHKA»,
«ONEeKTPOHHUKA U MUKpOIIpolieccopHas TexHuka» Yacts 1 [DnekTpoHHbIN pecypc]:

yaeOHOe mocobme. — OnekTpoH. gaH. — M. : MITY wum. H.D. baymana
(MOCKOBCKHI TOCYAapCTBEHHbIA TEXHMYECKH yHuBepcuTeT wumeHu H.O.
baymana), 2011. — 109 C. — Pexxum JoCcTymna:

http://e.lanbook.com/books/element.php?pll id=52374 — 3aru. ¢ 3kpaHa.

9. Cwmmupnos, FO.A. OCHOBBI MUKPORJIEKTPOHUKH U MUKPOMIPOIIECCOPHOM
TEXHUKU [DIEKTpOHHBIN pecypc]: yuebHoe mocodbue / FHO.A. Cmupnon, C.B.
Coxkomnos, E.B. TutoB. — DOmnektpon. gan. — CII6. : Jlans, 2013. — 496 c. —
Pesxxum noctymna: http://e.lanbook.com/books/element.php?pll id=12948 — 3aru.
C DKpaHa.

JlonoJiHUTEIbHAS JINTEPATypa

1. ®epepanbHbii 3axkoH oT 27 wutons 2006 roma Ne 149-d3 «OO6
uH(popManuu, THPOPMALIMOHHBIX TEXHOJIOTHSIX U O 3aIUTE HHPOPMALIUI.

2. ISO/IEC/IEEE 24765:2010 Systems and software engineering —
Vocabulary

3. Crammapt IEEE 1451.1-1999 «Network Capable Application Processor
Information (NCAP) Model»

4. Crammapt |EEE 1451.2-1997 «Transducer to Microprocessor
Communication Protocol and TEDS Formats»

5. Olivier Hersent, David Boswarthick, Omar Elloumi. The Internet of
Things: Key Applications and Protocols. — Willey, 2012. — 370 p. — ISBN 978-
1119994350.

6. JlaBeimoB B.I'. Pazpaborka Windows NpuIoXKeHUN C HCIOJIb30BAaHUEM
MFC u API ¢pynkumii. - CI16.: BXB-IIetepOypr, 2008. — 576 c.

7. Xomsnep C. Visual C++6. Yueonsiit kypc — CII6.: ITutep, 2008. — 570 c.

8. Xopton A. Visual C 2005: 6a3oBbrit kypc. — M.:O0O «U.J1. Bumbsmey,
2007. - 1152 c.

9. ®unorenoB K.I'. Win32. OcHOBBI niporpaMMHUpOBaHUs.- 2-¢ U31., - M.:
JINAJIOI-MU DU, 2006 — 416 c.

10. Puxtep JIx. Windows mis mpodeccronanos: co3nanue 3(GQPeKTHBHBIX
Win32 npunoxennii ¢ yuerom crierupuku 64-paspsaaoit Windows/Ilep ¢ anrim. —
4-e w3n. — CII6.: ITutep; M.: Pycckas penakius, 2001. — 752 c.

11. Puxtep [Ix. IlporpammupoBanme Ha miaardpopme Microsoft .NET
Framework/ITep ¢ anri. — M.: Pycckas penakius, 2002. — 512 c.

12. ung I'. MFC: ocroBsl mporpammupoBanus/Iep. ¢ anrn. — Kues: BHV,
1997. — 560 c.

13. CekynoB H.}O. Camoyuurens Visual C++ 6. — CII6.: BXB-IletepOypr,
2004. — 960 c.

14. JaBeimoB B.I'. Pa3zpaborka Windows npuiioskeHui ¢ MCIIOJb30BaHUEM
MFC u API dyukmuii. - CI16.: BXB-Iletepoypr, 2008. — 576 c.

15. Xapt JA.M. Cucremuoe noporpammupoBanue B cpeae Windows/Ilep ¢
aHrI. — 3-¢ u3a. — M.: 3narensckuil oM «Buiesamcey, 2005. — 592 c.


http://e.lanbook.com/books/element.php?pl1_id=52374
http://e.lanbook.com/books/element.php?pl1_id=12948
https://ru.wikipedia.org/wiki/%D0%A1%D0%BB%D1%83%D0%B6%D0%B5%D0%B1%D0%BD%D0%B0%D1%8F:%D0%98%D1%81%D1%82%D0%BE%D1%87%D0%BD%D0%B8%D0%BA%D0%B8_%D0%BA%D0%BD%D0%B8%D0%B3/9781119994350
https://ru.wikipedia.org/wiki/%D0%A1%D0%BB%D1%83%D0%B6%D0%B5%D0%B1%D0%BD%D0%B0%D1%8F:%D0%98%D1%81%D1%82%D0%BE%D1%87%D0%BD%D0%B8%D0%BA%D0%B8_%D0%BA%D0%BD%D0%B8%D0%B3/9781119994350

HNuTepHeT-pecypcebl

1. Omudep B.I'., Omuadep H.A. - Kommbiorepusie cetu. [IpunHiumsi,
TexHosoruH, potokoiel.4ed.2010 - http://padabum.com/d.php?id=16630

2. Aanepcon K., Munacu M.: JlokanbHbIE CETH - TMOJTHOE PYKOBOJACTBO -
Kopona npunT, 1999. - http://padabum.com/d.php?id=24065

3. CnenoB H.H.: CoBpeMeHHBIE TEXHOJOTHH IU(POBBIX ONTOBOJIOKOHHBIX
cereit cBsa3m, 2000. - http://padabum.com/d.php?id=1877

4. Crommunrc B.: CoBpemeHHbIE KOMIIbIOTEpHbIE ceTtu - [lutep, 2-e
uznanue, 2003. - http://padabum.com/d.php?id=22472

ChnpaBouHas JuTeparypa (10cTynHa Ha Kadeape npudoOpocTpoeHusi)

1. dupmenHas nokyMmeHTalus o cpene LabView (daitisr B pdf popmare)
2. @®upmenHas gokymenramus o cpeae CooCox (daitner B pdf popmare)
3. Odupmennas gokyMmeHrtanus o cpeae Quartus (daiiner B pdf popmare)
4. ®dupmenHas qokyMeHtanus 1o cpeae Modelsim (daiiner B pdf popmare)

IIporpamMmmHoe o6ecrieueHue
1. ITaker Matlab 2014, koMIIeKT JOKYMEHTAIIUH K HEMY
2. [Maxet Microsoft Office 2010 (opopmienue JIP u KP).
3. [Taker CooCox.
4. ITaker Altera Quartus.

HopMmaTuBHO-IpaBOBbIe MATEPHAJIBI
1. PexoMeHmanmu Mo MEXrocymapCcTBEeHHON cranmapTuszamuu PMIT 29-99,
['ocynapcTBeHHast cuctemMa oOOeCledYeHus €AMHCTBA H3MepeHus. MeTposorus.
OcCHOBHBIE TEPMUHBI U ompeneneHus. MuHCK: MeXrocyqapCTBEHHbIA COBET IO
CTaHJapTU3alM1, METPOJIOTHH U cepTudukanuu, 1999.-32¢.
2. I'OCT P 51086-97 [atunku u mnpeoOpazoBarenud (U3HUECKUX BEITUUYHH
ANEKTPOHHBIE. TepMUHBI U ONIPEEICHHUS.
3. PMI" 29-2013 TocynmapcTBeHHass cucremMa oOOecCIeueHUsl €IUHCTBA
u3Mepenuil. Metposorus. OCHOBHbIE TEPMUHBI U OTIPEEIICHHUS.
4, I'OCT 8.010-2013 T'ocynmapcTBeHHas cuUcCTeMa OOCCIICUYCHHSI €IMHCTBA
u3MepeHuid. MeTOauKH BBIOJIHEHUSI u3MepeHUu. OCHOBHBIE TIOJIOAKEHUS.

Ilepeuenn pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOMN CeTH
«AHTepHeT»

1. AKYCTUUYECKHM KypHAI

www.akzh.ru/

Kypnan Hano 1 MUKpOCHCTEMHAs! TEXHUKA.
http://elibrary.ru/title_about.asp?id=9293

2. Kypnan [Ipubopsl 1 TEXHUKA SKCIIEPUMEHTA.
http://elibrary.ru/title_about.asp?id=7954



http://padabum.com/d.php?id=16630
http://padabum.com/search.php?author=%D0%90%D0%BD%D0%B4%D0%B5%D1%80%D1%81%D0%BE%D0%BD%20%D0%9A.
http://padabum.com/search.php?author=%D0%9C%D0%B8%D0%BD%D0%B0%D1%81%D0%B8%20%D0%9C.
http://padabum.com/d.php?id=24065
http://padabum.com/search.php?author=%D0%A1%D0%BB%D0%B5%D0%BF%D0%BE%D0%B2%20%D0%9D.%D0%9D.
http://padabum.com/d.php?id=1877
http://padabum.com/search.php?author=%D0%A1%D1%82%D0%BE%D0%BB%D0%BB%D0%B8%D0%BD%D0%B3%D1%81%20%D0%92.
http://padabum.com/d.php?id=22472
http://elibrary.ru/title_about.asp?id=9293

3. }KypHaJI ABHakKocMHUYECKas 1 DKOJIOTHUESCKas MEAUIIMHA.
http://elibrary.ru/title_about.asp?id=8353

4. Kypuan U3ectus FODY. Texunueckue Hayku. TemaTHuecKue BbITYCKU.
http://elibrary.ru/title_about.asp?id=26690, http://www.nich.tsure.ru/onti/izv.htm
S. Kypnan buomenuuuHckas paaro3JIeKTPOHHKA.
http://elibrary.ru/title_about.asp?id=25238

6. XKypnan buoMeIMIMHCKIE TEXHOJIOTHUU U paguo3JeKTpoHuKa. (10 2006r.)
http://www.radiotec.ru/catalog.php?cat=jr6

7. Kypnan MeauuuHckas TEXHUKA
http://elibrary.ru/title_about.asp?id=8830.

8. DNEeKTPOHHBIN KaTaJor Hay4yHoU 6ubmmnoreku IBOY

http://lib.dvfu.ru:8080/search/query?theme=FEFU

Pa3pabotana »oJjekTpoHHas TMpe3eHTalus JEKIMOHHOTO Kypca, MAJiA
JEMOHCTPAIMHA KOTOPOH HEOOXOAMM BUACOIIPOEKTOP, HOYTOYK 1 DKpaH.
JlabopaTopus MpoeKTHOTO MoieTupoBanus, L529.

Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHH
U NIPOrPaMMHOI0 o0ecreYeHust
[IporpammHoe oOecrieueHue, JOCTYITHOE CTYAEHTaM i BBIIOJHEHUS

3aJaHKA 110 JUCHUIIIIMHC, 4 TAKXKC IJIA OpraHu3allu CaMOCTOSITCIbHOM pa6OTI>IZ
MecTo pacnosioxxeHus
KOMINBIOTEPHOIl TeXHHMKH, HA
KOTOPOM YCTAHOBJICHO Ilepeyenbs mporpaMMHOro odecrneyeHus
NMPorpaMMHoe ofecrevyeHue,
KOJIMYECTBO Pa00YnX MeCT

e Microsoft Office - nmmensus Standard ~ Enrollment  Ne
62820593. lata  oxonwanmss  2020-06-30. Ponurensckas
mporpamma Campus 3 49231495. Toprossiit mocpemnuk: JSC
"Softline Trade" Homep 3akaza TOProBOro MOCPEIHHKA:
Tr000270647-18.

e Kowmmac-3D norosop 15-03-53 or 02.12.2015 Ilonnas Bepcwus -
Kommac 3D v17. Key 566798581 (Vendor 46707). KomuuecTBo
nnen3uid 250 mryk.

e SolidWorks Campus 500 cyGnuuensuonnsie gorosop Nel5-04-
101 or 23.12.2015 Cpox nAeWcCTBHS JHIEH3MH OEccpodHO.
Komnuectso numensuit — 500 mwTyk.

JlabopaTopwst MPOSKTHOrO e Adobe Creative Cloud for teams All Apps ALL Multiple
MOJIETIMPOBaHUs Kaeapbl Platforms Multi European Languages Team Licensing
npuOOPOCTPOCHHUS, Subscribtion Renewal Kontpakr NeDA-667-17 ot 08.02.2018.

L529 e InDesign CC for teams All Apps ALL Multiple Platforms Multi

European Languages Team Licensing Subscribtion Renewal
NeDA-667-17 ot 08.02.2018.

e Photoshop CC for teams All Apps ALL Multiple Platforms Multi
European Languages Team Licensing Subscribtion Renewal
NeDA-667-17 ot 08.02.2018.

e Adobe Creative Cloud for teams AIll Apps ALL Multiple
Platforms Multi European Languages Team Licensing
Subscribtion New Konrpakt NeDA-667-17 ot 08.02.2018.

e ESET NOD32  Secure  Enterprise Konrpakt NeDA-091-
18 ot 24.04.2018.

e AutoCAD Electrical 2015. Cpok jeiicTBUs  JIHIIEH3UH
10.09.2020. Ne moromopa 110002048940 B smuHOM KaOWHETE




Autodesk.
o CybOmunensuonnoe cornamenue Blackboard Ne 2906/1 or
29.06.2012.

e [lnardopma Microsoft Teams

VI.METOANYECKHUE YKA3AHUA 11O OCBOEHUIO IUCHUIIJIMHBI

IlnanupoBaHue ¥ opraHu3anus BpeMeHHM, OTBEJICHHOIO Ha H3Yy4YCHUE
JUCUUTUIMHBL. [IpUCTYNIUTH K OCBOCHHIO AUCIMILIMHBI CIETYET HE3aMeTUTEIIbHO

B cCaMOM Hayalie yueOHOTo cemecTpa. PekomeHayercs u3yuuTh CTPYKTYpPY
U OCHOBHBIE TMOJOKeHus PaOoueit mporpammbl guciuIuinHbl..  OOpaTuTh
BHUMAaHHE, YTO KPOME ayJIUTOpPHOW pabOThl (JIEKIMH, JIaOOpaTOpHBIC 3aHSTHS)
IUTAHUPYETCS.  CaMOCTOSITeNIbHAasi ~ paboTa, MWTOTM  KOTOPOM  BIMSIOT  Ha
OKOHYATEIbHYIO OIIEHKY II0 HMTOraM OCBOCHHUSI y4eOHOW nucuuIuinHbel. Bcee
3aaHusl  (ayIUTOPHBIE MW CaMOCTOSITENIbHBIC) HEOOXOJMMO BBIMIONHATH U
MPEOCTABISATh HAa OLIEHKY B COOTBETCTBUU C Tpa(uKoM.

B mpomecce wu3ydyeHus wmaTepuaioB Y4eOHOTO Kypca Mpejjlararorcs
cieaywomme ¢Gopmbl pabOT: MPaKTUUECKUE 3aHATHSA, Ja0OpaTOpHBIC 3aHSTHS,
3aIaHus JUIsl CAMOCTOSITEIbHOM paboTHI.

Jlexyuonmnvie 3anamus OPUEHTUPOBAHBI HA OCBEIICHHUE BBOJHBIX TEM B
KOKJBIN pa3fen Kypca U MpU3BaHbl OPUEHTHUPOBATh CTYJCHTOB B IpejiaraeMoM
MaTepuaie, 3aJI0KUTh HAyYHbIE M METOJIOJIOTHYECKUE OCHOBBI JUIsl JalibHEUIeH
CaMOCTOATENbHOM pabOTHI CTYICHTOB.

Ilpakmuueckue u nabopamopHvle 3aHamus aKICHTUPOBAHBI Ha HauOolee
MPUHITMITHATBHBIX U MPOOJIEMHBIX BOIPOCAX Kypca U MPHU3BAHBI CTUMYJIHUPOBAThH
BBIPAOOTKY IPAKTUYECKUX YMEHHI.

Oco60 3Haunmoi st  TMPOdEeCCHOHAIBHOM TOATOTOBKH  CTYJEHTOB
ABJISIETCSA camocmosmenbHas paboma no Kypcy. B xome 3Toit paGoThl CTyACHTHI
OTOMPAIOT HEOOXOIUMBINM MaTepUai MO U3y4aeMOMY BOMPOCY U aHATU3UPYIOT €TO.
CryneHTam HEOOXOAMMO 03HAKOMHUTHCS C OCHOBHBIMH UCTOYHUKAMH, 0€3 KOTOPBIX
HEBO3MOHO TOJIHOIIEHHOE MMOHUMaHue MPoOJIeMaTUKH Kypca.

OcBoeHHME Kypca CHOCOOCTBYET pPa3BUTHUIO HABBIKOB OOOCHOBAHHBIX U
CaMOCTOATENFHBIX OIICHOK (akToB W KoHIuenuuid. [loatomMy Bo Bcex (opmax
KOHTpPOJIS 3HaHWM, OCOOCHHO MpH CcJade SK3aMEHa, BHUMaHUE OOpamaeTcss Ha
MOHMUMAaHUE MPOOJIEMATHKU Kypca, Ha YMEHHUE MPAKTHYECKN MPUMEHSTh 3HAHUS U
JIeaTh BBIBOIBI

PaGora c¢ Jureparypoii. PexoMeHnyeTcs HCHOJIb30BAaTh pa3IMYHbIC
BO3MOXKHOCTH PaboOThl ¢ nuTepaTypoil: GoHasl HayuHou Oubamorexku [BDOY u
anektpornbie oubmoteku (http://www.dvfu.ru/library/), a Taxke mocrynHbie 1is
UCIIOJIb30BAHUS APYyrue HAyYHO-OMOIMOTEYHBIE CUCTEMBI.

IHoaroroBka k 3x3ameny. K ciade sx3ameHa JomyckaroTcs oOydaronimecs,
BBITIOJIHMBILINE Bce 3ajaHusi (1abopaTopHble, MPAKTUYECKHE, CAMOCTOSITEIbHBIE),
MPEAyCMOTPEHHbIE YYEOHOW MpPOrpaMMON JMCLMIUIUHBI, MMOCETUBIINE HE MEHEe



http://www.dvfu.ru/library/

85% ayIUTOPHBIX 3aHATHIA.

VIl. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHHUE

JUCLUTIJINHBI

I[JDI IMPOBCACHUS HCCHGHOB&HHﬁ, CBA3aHHBIX C BBINNOJIHCHHUCM 3aJaHUA II0
AUCHUIIIMHC, a4 TAKXKC JIA OpraHU3allin CaMOCTOSITEIIbHOM pa6OTBI CTYACHTaM
AJOCTYIIHO CJICOAYIOLICC J'Ia60paT0pHOC O60py,Z[OBaHI/I€ H CIICOHUAIIN3UPOBAHHBIC
Ka6I/IHeTBI, COOTBCTCTBYHOIINC I[GI\/'ICTBYIOHII/IM CaAHHUTApPHBIM N IIPOTHBOIIOKAPHBIM
HOpMaM, a TaK¥KC Tp€60BaHI/ISIM TEXHUKHU 0€30IMaCHOCTHU IIpu IpOBCACHUN qu6HI>IX

N HAYYHO-IIPOU3BOACTBCHHBIX pa60T:

HaumeHoBaHue
000py/10BAHHBIX IOMEIIEeHH i
M NOMelIeHUu i 11
CaMOCTOSITEJIbHOH PadoThI

ITepeyennb
o0opynoBaHusi

Jlaboparopus I'mapoakycTuiaeckix
cucTeM Kadenpsl
npudopoctpoenus, aya. E 627

Yacroromep @-551A; gactoromep U3-34; Yactotomep U3-32;
Oxomot "lleckapsp"; lllymomep 00024; Knumentckas cranmuss HP
dc7800CMT; Dmymsrop 218X-1CE

Moiika ¢ cymkoi, MIAC-Cel500Hr (nBe BCTPOCHHBIX PaKOBHHBI
TITyOWHOM 250 MM 3 HEepKaBeromen CTaJn)
(1500x650x900/1850 mMm)

Hoyt6yk Lenovo ThinkPad X121le Black 11.6" HD(1366x768)
AMD E300.2GB DDR3.320GB

Jlaboparopust BeraucnurenbHOM
TEXHUKH Kadeaphl
npubopocTpoeHus, aya. E 628

Yacrtoromep U3-54; [Ipubop C1-76; Kommiekr obopynoBanus Nel;
JlaGopaTopHBIii KOMIUIEKT OCHOB pa3paOOTKH HMHXEHEPHBIX
npuioxenuit 1 cuctem coopa manusix NI USB-DAQ Bundle X-
series;  Y4eOHO-MCCIIEAOBATEIbCKUA  KOMIIEKC  MOIYJIBHBIX
npubopoB NI Modular Instruments Kit

KomnbroTepuslit knace, Aya. E628

Momno6mox HP ProOme 400 All-in-One 19,5 (1600x900), Core i3-
4150T, 4GB DDR3-1600 (1x4GB), 1TB HDD 7200 SATA,
DVD+/-RW,GigEth,Wi-Fi,BT,usb kbd/mse,Win7Pro (64-
bit)+Win8.1Pro(64-bit),1-1-1 Wty

UYuransHsle 3a6l Hayunoit
oubmmorexu IBDY ¢ OTKPBITHIM
JIOCTYTIOM K (hOHITY

(xopmyc A - yposeHns 10)

Momno6mox HP ProOme 400 All-in-One 19,5 (1600x900), Core i3-
4150T, 4GB DDR3-1600 (1x4GB), 1TB HDD 7200 SATA,
DVD+/-RW,GigEth,Wi-Fi,BT,usb kbd/mse,Win7Pro (64-
bit)+Win8.1Pro(64-bit),1-1-1 Wty

Ckopoctb gocryna B Mareprer 500 MouT/cek.

MyneTumenuiinas ayauTopus

npoekrtop 3-chip DLP, 10 600 ANSI-nm, WUXGA 1 920x1 200
(16:10) PT-DZ110XE Panasonic; sxpan 316x500 cm, 16:10 ¢ a1
MPUBOJIOM; KperuieHne HacTeHHo-mioTosouHoe Elpro Large Electrol
Projecta; mpodeccuonansuas XKK-nanens 47", 500 Ka/m2, Full HD
M4716CCBA LG; mnoacucreMa BUICOUCTOYHHKOB JOKYMEHT-
kamepa CP355AF Avervision; mojcucreMa BHICOKOMMYTAIHH;
MOJICKCTEMA ayJIMOKOMMYTAIl W 3BYKOYCWJICHUS, IOJICUCTEMA
MHTEPAaKTUBHOTO YyrpasieHus; OecnpoBoansie JIBC obecrnieuens
cucTeMoii Ha 0a3e Touek gocrymna 802.11a/b/g/n 2x2 MIMO(2SS)

Jlns mpoBeneHHs YYEOHBIX 3aHATHH 10 JUCHMIUIMHE, a TaKxe JJis

OpraHu3aluu

CaMOCTOATENHLHON

paboThI CTyJIEHTaM JOCTYITHO

CIICOaJIN3UPOBAHHLIC KaGI/IHeTBI, COOTBCTCTBYIOIIIHC I[eﬁCTBYIOIHHM CaHUTAPHBIM




Y MIPOTUBOIIOXKAPHBIM HOPMaM, a TakKe TPEOOBAHUSAM TEXHUKU 0€30MacHOCTU MpHU
MIPOBEICHUH YICOHBIX M HAYIHO-TIPOU3BOCTBEHHBIX PabOT.

B nensax o0ecrnieueHus: crieMaibHbIX YCIOBUNA 00yUYEHUSI MHBAIUAOB U JIUIL C
OTPaHUYECHHBIMH BO3MOXKHOCTSIMU 370pOBbsi B JIBDY Bce 3ganHus 000pya0BaHbI
naHgycamu, JudTaMH, TOJIBEMHHUKAMH, CHCIHAIM3UPOBAHHBIMA  MECTaMH,
OCHAIICHHBIMU  TYaJICTHbIMM  KOMHAaTaMu, TaOJuukaMud UH(OPMAIIMOHHO-
HaBUTAIMOHHOU MOIJIEPHKKH.



[Tpunoxenue 1
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ILinan-rpadguk BHINOJHEHHSI CAMOCTOSITE/IbHOI PadoThl O TUCHUILINHE

Ne Jara/cpoku Bun IIpumepubie | @opMa KOHTPOJIS
CaMOCTOATEIbHOM HOPMBI




n/n BbIINOJIHEHH A padoThI BpPEMEHH Ha
BbBIINTIOJIHCHHU C

1 1-17 Henenu Brimonxenue 18 vac [IpoBepka
WHIUBUTy QIbHBIX BBITIOJIHEHUS
3aJlaHuM, WHIUBUTy AJIbHBIX
BBIJaHHBIX Ha 13, 3aJIaHUM, 3alluTa
BBITIOJTHEHUE U 71a00paTOPHBIX
3aIuTa pabor
1a00paTOPHBIX
paboTt

2 16-18 uenenu, [ToaroroBka k 36 uac. DK3aMeH

ceccus AK3aMEHY

CamocrosiTesibHast padoTa CTYACHTOB

CamocrosiTeibHasi padoTa CTYIeHTOB OpPraHW30BAHA B COOTBETCTBUE C
TEXHOJIOTHEW NpoOJeMHOro OOy4YeHHs W MPEearoiaraeT claeAyromme (Qopmsl
aKTUBHOCTHU:

- caMoCTOoATeNlbHAsg ~ NpopaboTka  y4eOHO-TpOOJIEMHBIX  3ajad,
BBITIOJTHSIEMAs! C IPUBJICYEHUEM OCHOBHOM M JIOMIOJTHUTEIBHOM JIUTEPATYPHI;

— MOUCK HAyYHO-TEXHUUECKON MHPOpPMAIIUU B OTKPBITBIX UCTOUYHUKAX C
LEJIbI0 aHAJIN3a U BBISIBJICHUS KIIFOUEBBIX OCOOEHHOCTEM.

B Tedyenue cemecTpa OCYUIECTBISIETCS TEKYIIUA KOHTPOJb MOCEIIECHUS
JICKIIUM, BBIMIOJHEHUS BCEX TMPAKTUYECKUX 3aJaHdi, JBa MPOMEKYTOUHBIX
KOHTPOJISI CAMOCTOSITEIbHOM PabOThI, 3a4€T MU SK3aMEH.

O06miass  TpyJOEMKOCTh caMocTositesibHast pabota cryaeHToB (CPC)
cocTasisieT 54 Jaca.

CamocTtosiTenbHass ~ paboTa  CTYJEHTOB  MPOBOAUTCA B  o0OBbeMax,
MPEIYCMOTPEHHBIX Y4YEOHBIM IIJITAHOM, M PErJIAMEHTUPYETCS BbIauel TeM
pedepaToB WM HAYYHBIX JIOKJIAIOB HA JICKIIMOHHBIX M JJAOOPATOPHBIX 3aHITHIX C
MPOBEPKOM HMCIOJHEHUS Ha MOCIEAYIOUIUX 3aHATUSIX WIM KOHCyJbTanusax. [Ipu
BbITIOJIHEHUHU — pedeparoB  pykoBogactBo CPC  ocymectBisiercs B Qopme
koHcynbTanui. I{eas CPC — Hay4nuTh CTYJIEHTa OCMBICIEHHO M CaMOCTOSITEIIBHO
paboTaTh cHauajga ¢ y4eOHBIM MaTepUalOM, 3aTeM C Hay4YHOW HH(pOpMaIuei,
3aJI0)KUTh OCHOBBI CaMOOPTraHU3allMd U CAMOBOCIIUTAHUSA C TE€M, YTOObI PUBUTH
YyMEHHE B JIaJIbHEMIIIEM HENPEephIBHO TOBBIIIATh CBOK  KBaJHM(PUKAIIUIO.
CamocrosiTenbHass paboTa CTYAGHTOB B paMKaxX HW3Y4Y€HUS AUCIUIUIMHBI
MPOUCXOUT 03 yuacTus npernojabatens. B Hee BXoauT (110 BEIOOPY CTYIEHTA):

*YCBOEHHE JICKIIMOHHOTO Marepuaia Ha 0a3e pEeKOMEHJIOBaHHON JIEKTOpOM
y4eOHON JUTEpaTyphl, BKJIOYAs HHPOpPMALMOHHBIE OOpa3oBaTEIbHBIE PECYpPCHI
(27IEKTPOHHBIE YYEOHUKH, DJICKTPOHHBbIE OUOIMOTEKHM | Jp.) (€CiM JIeKIUU
MIPETYCMOTPEHBI yU€OHBIM TIAHOM );

*3aKpEIUICHUE TMPAKTUYECKUX 3aHATUM (€ClIM MPAKTUYECKUE 3aHSATUA




MIPEAYCMOTPEHBI YUCOHBIM TUIAHOM);

* TMOATOTOBKA K JlabopaTopHbIM pabotam, wux odopmieHue (ecnu
nabopatopHble pabOThI MPETYCMOTPEHBI YU€OHBIM ILJIAHOM);

* MOATOTOBKA W HamWcaHue pedepaToB Ha 3aJaHHBIE TEMbl (CTYICHTY
MPEOCTAaBISACTCS MPABO BEIOOPA TEMBI);

* COCTaBJICHME AaHHOTUPOBAHHOI'O CIHMCKa CTaTE€d W3 COOTBETCTBYIOIIHUX
KYPHAJIOB 10 OTPACisIM 3HAHWM; MEPEBOJI HAYUYHBIX CTAaTel; MoAOOp M U3ydeHHe
JUTEPATyPHBIX UCTOYHUKOB;

* BBITNIOJIHEHUE HAYYHBIX UCCIIEAOBAHU;

* IOJrOTOBKA K YYaCTHIO B HAYYHO-TEXHUYECKUX KOH(PEPECHIIUIX;

*[IOITOTOBKA K CAAY€ SK3aMEHa.

KoHTponb  pe3ynpTaTOB  BHEAYJUTOPHOM  CaMOCTOSITEIBHOM  pabOThI
CTYyJICHTOB MOJKET OCYIIECTBISAThCA B NpeAenaxX BpPEMEHH, OTBEICHHOIO  Ha
oOsi3aTeNibHbIe  Y4YeOHBIE 3aHATUA MO JUCIUIUIMHE U BHEAYJUTOPHYIO
CaMOCTOATENBbHYI0 pa0OTy CTYAEHTOB MO JUCUUILIMHE, MOXET MPOXOJIUTh B
MHUCbMEHHOM, YCTHOM, TECTOBOM WM CMEIIaHHOW (dopme, ¢ MpeacTaBICHUEM
npoayKTa (pe3yJibTaTta) TBOPYECKON AEATENbHOCTU CTYACHTA.

[lo nucuumivHe y4eOHBIM IJIAHOM MPEIyCMOTPEH SK3aMEH B 2 CEMECTpeE,
KOTOpBIE CHAIOT BCE CTYACHTHI BHE 3aBUCUMOCTH OT PEUTHHra MO pe3yJbTaraM
TEKylero KoHTposd. K 3K3aMeHy [OIyCKaroTCsl CTYJEHTBHI, BBINOJIHMUBIIUE U
3alUTUBIINE MMPAKTHUYECKUE pabOThI, TOKIA/IBI 10 pedepaTam. DK3aMeH MPOBOIUTCS
B yCcTHOM  wiu muchbMeHHOM Qopme. Ilpumepbr BompocoB mnpuiaratotcst (B
KOHTPOJILHO-U3MEPUTENILHBIX MaTepHasax).
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ITACIHHOPT ®OC

Kon u ¢popmyiuposka

Jrtanbl GOPMUPOBAHHUA KOMIETEH T

KOMITETeHIHH

MK-1 3Haet OCHOBHBIE METOJIbI MaTEeMaTHYECKOr0 MOJIEINPOBAHMUS,

Crniocoben K CTaTHUYECKOMN 00paboTKH, METO/1bI TEOpUn

IIOCTPOCHHUIO  MOJIEIICH IUTAHHPOBAHKSI HKCIICPUMEHTA, MPOLECCOB U OOBEKTOB

00BEKTOB npuOOPOCTPOCHHUS, MIPUHLIUIIBI IIOCTPOEHHUS

WCCIIEIOBaHMS 7 MareMaTHYeCKUX Mojeeil OOBEKTOB HCCIEIOBAHUS,

BHIOOPY ~ YHCJIEHHOTO BBIOOpAa YHCIEHHOTO METOJa HMX MOJEIUPOBAHUS,

MeTo1a ux NPUHIAITEL Pa3padOTKH HOBOTO HIJIM BBIOOpPAa TOTOBOTO

MOJICIIMPOBAHHS, aNropuTMa PEIeHHs 3a1a9n

pa3paboTKe HOBOTO HIH | Yyeer MPUMEHSTH U UCITOJIb30BaTh OCHOBHBIE METO/IBI

BBIOOP roTOBOIO MaTeMaTHYECKOr0 MOJAEIUPOBAHUS, CTATHIECKOM

aaroputMa  peHICHHUA 00paboTKH, METOJIBI TEOPUH TTAHUPOBAHUS

3anain SKCIIEPUMEHTA, IIPOLIECCOB U 0OBEKTOB
IpUOOPOCTPOEHHUS, IPUHIIMITBI TOCTPOEHHS
MareMaTHYEeCKUX MOJIeIeld 0OBEKTOB UCCIIEI0BaAHMS,
BBIOOPA YKMCIIEHHOTO METO/IA UX MOJIEIIMPOBAHUS,
NPUHIAITEL PAa3paOb0TKH HOBOTO MJIM BEIOOpPA TOTOBOTO
aNropuTMa peIeH s 3a1a49n

Brageer | OCHOBHBIMH METOJaMH MATEMaTHIECKOTO

MOJIEIMPOBaHMsI, CTATHYECKOM 00pabOTKH, METOIAMH
TEOPHH [UIAHUPOBAHUSI SKCIIEPUMEHTA, TIPOIIECCOB M
00BEKTOB MPUOOPOCTPOCHUSI, TIPUHITUITAMH TOCTPOCHHUS
MaTeMaTHYECKUX MOJIENIel 0OBEKTOB UCCIIEIOBAHUS,
BBIOOPA YKMCIIEHHOTO METO/Ia X MOJIETTUPOBAHUS,
NPHUHIUIIAME pa3paboTKH HOBOTO I BEIOOPA TOTOBOTO
anropuTMa PEeIIeHUs 3a1a49n

MK-2 3HaeT MeTOfbl  WHOOPMAIMOHHBIX  TEXHOJOTHH  JUIs

CnocobeH K BBIOOpY pa3paboTku nporpamMm AKCTIIEPUMEHTAITHHBIX

ONTHUMAIBHOTO METO/1a UCCIICIOBAHMI, TPOBEICHHUS H3MEPEHH C BBIOOPOM

51 paspaboTke TEXHUUYECKUX CPEACTB, METO/Ibl CTATUYECKOH 00pabOTKU

POrpamMm gt o6pabOTKM — pe3yiabTaroB — W3MEPeHUi |

9KCIIEPUMEHTATBHBIX SKCIEPUMEHTANIBHBIX UCCIIEI0BAHUI

MCCIIE/IOBAHUM, TOTOB K | Yyeer HCITOJIb30BATh KOMITBIOTEPHYIO TEXHHUKY JUIS PEIICHUSI

IIPOBEACHUIO HH)KEHEPHBIX 3a/1a4, IPHMEHSTh METOIbI

MCTIBITAHHH C BBIOOPOM MH(POPMAIIMOHHBIX TEXHOJIOTHH [T pa3pabOTKH

TCXHIUICCKUX CPE/ICTB 1 pOrpaMM KCIIEPUMEHTATBHBIX HCCIIEIOBAHUH,

0bpaboTkoi MPOBEICHUS H3MEPEHUH C BHIOOPOM TEXHUYECKUX

pe3yIbTaTOB CPEICTB, METOJIBI CTATUYECKOM 0OpabOTKH ISt
00pabOTKH Pe3yJIbTATOB U3MEPEHHUH U
IKCIIEPUMEHTAITBHBIX HCCIICIOBAHMI

Brameer | KOMIBIOTEPHOM TEXHUKOMN ISl PEIICHUS HHKEHEPHBIX

3a/1a4, METOJIaMi WH(POPMAITMOHHBIX TEXHOJIOTHI JIJIst
pa3paboTKU MPOrpaMM IKCIIEPUMEHTATHHBIX
WCCTIe0BaHUH, TIPOBEICHUS U3MEPEHUH C BEIOOPOM
TCXHUYCCKHUX CPCACTB, MCTOAaMU CTaTHYECKOU
00paboTKu 111 00pabOTKU PE3yIbTATOB U3MEPEHUN U
OKCIICPUMCHTAJIbHBIX I/ICCJICI[OBaHI/II\/JI




MK-3 3naer METOJIbI MH(POPMAIIMOHHBIX TEXHOJIOTHM, COBPEMEHHEIE
Cnocoben K CpeICTBa PEIAaKTUPOBAHKS U T€YaTH B COOTBETCTBHH C
COCTaBJICHUIO OTYETOB YCTQHOBJICHHBIMH  TPEOOBAHUSAMH K  O(OPMIICHUIO
o TeMe WM 0 OTYETOB, CTaTei, pedeparonB
pesyibTaTaM YMmeer UCIIOJIb30BATh METOBI MH(OPMALHOHHBIX TEXHOJIOTHIA,
HPOBCIICHHBIX COBPEMEHHBIC CPE/ICTBA PSIAKTUPOBAHHUS H TICIATH B
OKCIICPUMCHTOB, T'OTOB COOTBETCTBHUH C YCTaHOBJIEHHBIMH TPEOOBAHUAMH K
K o(opmIIeHHIO 0(hOpMIICHHIO OTYETOB, cTaTel, pedeparoB
pe3yIbTaToOB

Biaseer | HaBbIKAMM UCIIOJIb30BAHMUS METOI0B HH(POPMALMOHHBIX

HUCCIENOBAHUN B BUJE
oT4eTa O MATEHTHBIX
HCCIIEIOBAHUIX

TEXHOJIOTH, COBPEMEHHBIX CPEJICTB PEJaKTUPOBAHUS U
MeYaTH B COOTBETCTBUU C YCTAHOBJICHHBIMU
TpeOOBaHUAMU K OPOPMIICHHUIO OTUETOB, CTaTeH,

pedeparon

Ne | Kontponupyemsbie Kozp! u aTamnst OneHouyHbIE CPEICTBA - HAMMEHOBAHHE
n/m | Momyyn/ pa3ieinst / (dbopMUpOBaHUS Texywuii [IpoMeKyTOqHAsL
TEMBbI TUCITUTLINHBI KOMIIETCHIINA KOHTPOJIb aTTecTanus
1 Pazmen 1. [1K-1 3Haer pabora ma [13 1-3 | 3amura JIP 1-3
[1K-2 BeinosiHenue JIP 1- | Ox3aMeHalMOHHBIE
00630p I1K-3 3 Bonpocel 1,2,7, 11,
COBPEMEHHBIX 18
MHUKPOIIPOIIECCOP- Ywmeer pabota na 13 1-3 3ammura JIP 1-3
HBIX YCTPOUCTB U BbinonHeHue JIP 1- | Dx3ameHannoHHbIe
CpeAcTB 3 Bonpocel 1,27, 11,
pa3paboTku 18
Bnageer | pabora na I13 1-3 3 3ammura JIP 1-3
BoinostHeHUE JIP 1- | DKk3aMeHalnoHHbIe
3 Bornpocel 1,2,7, 11,
18
2 Pasznen 2. [1K-1 3HaeT pabota na I13 4-6 3ammra JIP 4-6
WuTepdeiicbr [1K-2 BbinonHeHue JIP 4- | Dx3ameHannoHHbIe
mukponporneccop- | IIK-3 6 BoOMpock! 5-11
HEIX YETPOHCTS Ymeer pabora Ha [13 4-6 | 3amura JIP 4-6
BeintosiHenue JIP 4- | Dxk3ameHalinoOHHEIE
6 BOMpock! 5-11
Bnageer | paboranall34-6 | 3amwura JIP 4-6
BeimonHeHue JIP 4- | Dx3ameHanMoHHBIC
6 BOMpOCHI 5-11
3 Pasnen 3. I1K-1 3HaeT pabora na [13 7-9 3ammra JIP 7-9
Muxponpomueccop- | I1K-2 BbINTONIHEHUE JIP 7- | DK3aMeHalMOHHbIE
HBIE CUCTEMBI [1K-3 9 Bonpocs! 12-30
coopa u 00paboTKH YwMmeer pabora na [13 7-9 3amuta JIP 7-9
uHdopmaru BeinoHenue JIP 7- | Dxk3aMeHallMOHHEIS
9 Bomnpocs! 12-30
Bmaneer | pa6ota na I13 7-9 3amura JIP 7-9
BoinosiHeHue JIP 7- | Dk3aMeHalnoHHbIE
9 Borpock 12-30




IIkana oueHUBaHUA YPOBHSA C()OPMHPOBAHHOCTH KOMIIETEHIUI

Kon u Tanbl GOpMUPOBAHUS KpUTEepUn NMoKa3aTesn
¢popmyupoBka KOMIIeTeHI[U T
KOMIIEeTEHIIUH

IK-1 3Haer OCHOBHBIE  METOJbI | 3HAHHUE CdopmupoBano
Crniocoben K MaTEMaTHUYECKOT O OCHOBHBIX 3HaHUE
MOCTPOCHHUIO MOJIeJTMPOBAHUS, MOHSTUH, MOHATHA u
MoOJEeen CTaTHYECKOMN TEXHOJIOTHI1 TEXHOJIOTHI
00BEKTOB 00paboTKH, METOJBI | BBIOOpA BBIOOpA
WCCJICIOBAHUS | TEOPUH ONTUMAIBHOTO | ONTUMAJIBHOTO
BBIOODY TUTAHUPOBAHUS MeTo A U | MeTojzia u
YUCJIICHHOTO IKCIIEPUMEHTA, pa3zpaboTke pa3zpaboTke
MeToa ux MIPOLIECCOB U | IporpaMm porpaMm
MOJICJIUPOBAHUS, 00BEKTOB SKCIEPUMEHTA | IKCIIEPUMEHTA
pa3paboTke npuOOPOCTPOCHHS, | JIBHBIX BHBIX
HOBOT'O W1 MPUHLIUIIBI WCCIICIOBAHUM. | HCCIICIOBAHUM.
BBIOOpD TOTOBOTO MOCTPOCHHUS
anropuTMa MaTeMaTUYeCKHX
pelieHus 3a1auu Mojienet  00BEKTOB

UCCJIEIOBAHMUSI,

BBIOOpA YHCIEHHOTO

MeToaa 170:¢

MOJICJIUPOBAHUS,

TIPUHITAITBI

pa3paboTKu HOBOTO

W BBIOOpaA

rOTOBOT'O alIropuTMa

pelIeHus 3a1a4u

YmMmeer MIPUMEHSATD U YMeHue YBepeHHO

HCIIOJIb30BaTh MOJTH30BATHCS | BBITIOJIHSET

OCHOBHBIE METO/IbI OCHOBHBIMH MPOCTHIE 3a7a4H

MaTeMaTU4eCKOTro pueMaMu c

MOJICJIUPOBAHUS, MPOrPaMMHUPOB | UCIIOJIB30BAHUE

CTaTUYECKON aHUs M COBPEMEHHBIX

00paboOTKH, METOJBI | MUKPOKOHTPOI | CPENICTB

TEeopuu nepos u [IJIUC | mukponpornecco

TUTAHUPOBAHUS PHOI TEXHUKHU

IKCIIEPUMEHTA,

IIPOLIECCOB U

00BEKTOB

npuOOPOCTPOCHHUS,

MIPUHIIMIIBI

MOCTPOCHUS

MaTeMaTHYeCKUX

MOJIEJIEH 00OBEKTOB
HCCIIEIOBAHMS,




BbIOOpA YUCIIEHHOTO
METO/a UX
MOJICIIMPOBAHMUS,
TIPUHIUITBL
pa3pabOTKH HOBOTO
WU BbIOOpa
TFOTOBOT'O aJITOpPUTMa
pelIeHHs 3a]1a91

Biageer | OCHOBHBIMU YMenue CdopmupoBano
METOAaMH AQHAJIM3UPOBATh | YMEHHE
MaTeMaTU4eCKoro , 0000maTey ¥ | aHATU3HPOBATH,
MOJEIIUPOBAHUS, IPUMEHSATH 000011aTh,
CTaTHYECKOMN COBPEMEHHBIE | IPUMEHSTh
00paboTKH, cpencTBa cpencTBa
METOJJaMH  TEOpPHUH | IPOrPaMMHUPOB | IPOrPaMMHUPOBA
IJIAHUPOBAHUS aHus HUS YCTPOWCTB
AKCIIEPUMEHTA, MUKPOKOHTPOJ | CpeaHel
MPOLIECCOB u | nepo u [IJIUC | crenenu
00BEKTOB CJI0)KHOCTH
pruOOPOCTPOCHHUS,
MIPUHITUTIAMA
MIOCTPOEHUS
MaTeMaTHYECKUX
Mojenet  00BEKTOB
UCCJIEIOBAHMUSI,
BbIOOpa YHCIIEHHOTO
MeToaa 170'¢
MOJIEJTUPOBAHUS,
MIPUHITATIAMA
pa3paboTKH HOBOTO
W BBIOOpA
rOTOBOTO aJIrOpUTMa
pelieHus 3a1aun
IK-2 3HaeT METO/IbI 3HaHue CdopmupoBano
Cnocoben K MH(OPMALIMOHHBIX OCHOBHBIX 3HaHUE
BBIOOpY TEXHOJIOTUI JUISL | IOHSTUH, MIOHATUH u
ONTUMAIIBHOTO pa3paboTKu TEXHOJIOTHI1 TEXHOJIOTHI1
MeToaa " IIporpaMm BbIOOpa BbIOOpa
pa3paboTke HKCIEPUMEHTAIBHBIX | ONTUMAIBLHOTO | ONTHUMAaJIbHOTO
IporpaMm HCCIJIEJOBaHM, MeToJ1a U | MeToza "
AKCIIEPUMEHTAIh MIPOBECHUS pazpaboTke pa3paboTke
HBIX U3MEpEHUI C | mporpamm IIporpaMm
WCCIIEIOBAHNM, BbIOOpOM JKCIEPUMEHTA | HKCIIEPUMEHTAN
rOTOB K TEXHUYECKUX JBHBIX BHBIX
MIPOBEJICHUIO CPEICTB, METOMBI | UCCIEIOBAHNN. | MCCIIeJOBAaHUH.
WCTIBITAHUI c CTaTUYECKOMN
BBEIOOpOM 00paboTku TUTST
TEXHUUYECKUX 00paboTkH
CpENCTB " pe3yabTaToOB
00paboTKoit U3MepeHui U
pe3yabTaTOB AKCIIEPUMEHTAIIbHBIX

HUCCIEeOBaHUN




Ywmeer

UCIIOJIb30BaTh
KOMITBIOTEPHYIO
TEXHUKY
pelieHus
WH)XEHEPHBIX 3aj1ad,
INPUMEHSTh METOMbI
UH(OPMAITMOHHBIX
TEXHOJIOTUH U1
pa3paboTKu
porpamMmm
AKCIIEPUMEHTAIIbHBIX
HCCIICIOBaHUM,
MIPOBEICHUS
HA3MEPEHUIN c
BbIOOpOM
TEXHUYECKUX
CPEJICTB,
CTaTUYECKOMN
00paboTKu
00paboTku
pe3yNbTaToB
U3MEPEHUIN u
AKCIIEPUMEHTATBHBIX
WCCJICIOBAHU I

1A

METOAbI

JJIA

YmMenue
M0JIb30BaThHCS
OCHOBHBIMH
npueMaMu
MpOrpaMMHUPOB
aHus
MUKPOKOHTPOJI
nepos u [TJINC

YBepeHHO
BBIIIOJIHSIET
MPOCTHIE 3aJa4n
c
HCIIOJIb30BaHUE
M COBPEMEHHBIX
CPEICTB
MHUKPOIPOLIECCO
PHOM TEXHUKHU

Bnaneer

KOMITBIOTEPHOU
TEXHUKOH
pereHus
MH)KEHEPHBIX 3aj1ad,
METOAaMH
UH(OPMALIMOHHBIX
TEXHOJIOTUH s
pa3paboTku
MpOorpaMm
AKCIIEPUMEHTAIIbHBIX
HCCJIeIOBaHUM,
MPOBEICHUS
U3MEPEHUI c
BbIOOpOM
TEXHUYECKUX
CpPEICTB, METOJaMH
CTaTUYECKOU
00paboTku
00paboTku
pe3yJIbTaTOB
U3MEPEHUIN 151
AKCTIEPUMEHTAIIbHBIX
HCCIIEOBAHUI

I

JJIA

YMenue
aHaJIM3UPOBATh
, 0000maTe "
IPUMEHSTh
COBpEMEHHBIE
CpeacTBa
IIPOrpaMMHUPOB
aHMs
MHUKPOKOHTPOJI
nepos u [IUTUC

CdopmupoBano
yMEHHE
aHaJIM3UPOBATh,
000011aTh,
MPUMEHSITh
CpeacTBa
IIPOrpaMMHUpOBa
HUS YCTPOWCTB
cpeaHen
CTEIICHU
CJI0)KHOCTH




MK-3 3HaeT METO/IbI 3Hanue CdopmupoBano
Cnocoben K MH(OPMALIMOHHBIX OCHOBHBIX 3HaHUE
COCTAaBJICHUIO TEXHOJIOTHH, MOHSITHUH, MMOHSTUMN nu
OTYETOB IO TeMe COBpPEMEHHBIE TEXHOJIOT U TEXHOJIOTUI
WA 1o CpencTBa BEIOOpA BEIOOpA
pe3ylibTaTamMm pPENaKTHUPOBAHUS U | ONTUMAJIBHOTO | ONTHUMAJIbHOTO
MIPOBEACHHBIX neyaTu B | METOJA U | MeTOJIa u
JKCIIEPUMEHTOB, COOTBETCTBUU Cc | pa3paboTke pa3paboTke
roTOB K YCTaHOBJICHHBIMHU nporpamm nporpamm
0(OpPMIICHHUIO TpeOOBaHUSIMU K | OKCIIEpUMEHTa | SKCHEPUMEHTAI
pe3yIbTaTOB 0(OPMIICHHIO JBHBIX BHBIX
HUCCIENOBAHUN B OTYETOB, cTaTel, | MCCIEMOBAaHUM. | MCCIICAOBAHMM.
BHUJIE OT4YeTa O pedepaToB
MATEHTHBIX YmMmeer UCIOJIb30BaTh Ymenue YBepeHHo
HCCIICIOBAHUSX METO/IbI MOJIb30BATHCSL | BBIMOJHSET

MH(OPMALIMOHHBIX OCHOBHBIMH MIPOCTHIC 33a4U

TEXHOJIOTHIA, MIpUEMaMH c

COBpPEMEHHBIE IPOrpPaMMUPOB | UCHIOJIB30BAHUE

cpeicTBa aHus M COBPEMEHHBIX

pENaKTHUPOBAaHUS U | MUKPOKOHTPOI | CPE/ICTB

nevyaTu B | iepoB u [IJIMC | mukpomporiecco

COOTBETCTBUU c PHOI TEXHUKH

YCTaHOBJICHHBIMH

TpeOOBaHUSAMHU K

0hopMIIEHUIO

OTYETOB, cTaTei,

pedepaToB

Brnaneer | HaBbIKaMu YMenue CdopmupoBano

HCIIOJTH30BaAHUS aHAJIM3UPOBATh | YMEHHE

METO/I0B , 0000maTe ¥ | aHATM3UPOBATH,

MH(OPMaLIMOHHBIX MIPUMEHSATH 000011aTh,

TEXHOJIOTUH, COBPEMEHHBIE | IPUMEHSTh

COBPEMEHHBIX cpencTBa cpencTBa

CpenCTB IPOrpaMMHUpPOB | MPOrPaMMHPOBA

peNaKTUPOBAHUSA W | aHHS HUS YCTPOWCTB

nevyaTu B | MUKPOKOHTPOJ | CpeaHeit

COOTBETCTBUU c | nepos u [IJIUC | crenenu

YCTaHOBJIEHHBIMHU CJIOKHOCTH

TpeOOBaHUSIMHU K

oopmIIeHHIO

OTYETOB, crarTei,

pedeparoB

METOANUYECKHUE MATEPUAJIBI, OIPEJAEJIAIOLHINE ITPOLEAYPbBI

OLHEHUBAHUA PE3YJIBTATOB OCBOEHUA AUCHUIIJIMHBI

Texymass arrecrauusi CTyAeHTOB. Tekymias arrecTauus CTYACHTOB IO
VIPaBJICHUA W  KOHTPOJIS»
MIPOBOJIUTCS B COOTBETCTBHM C JIOKAJIbHBIMU HOPMATUBHbIMH akTamu IBOY wu

UCHUIUINHE

«MukpormponeccopHsie

SBJISIETCS 0043aTEIBHOM.

CHUCTCMbI




Texymias arrectanuss MO JUCHUILIUHE «MHKPOMPOIIECCOPHBIE CHCTEMBI
YOPABJICHUS W KOHTPOJISH» MPOBOIUTCA B (OpME KOHTPOJIBHBIX MEPONPHUSTUN
(ycTHOTO OIpOCa, BBIMOJTHEHUS WHIWBHIYAJIbHBIX TOMAITHUX 3aJaHUM, 3aIUTHI
7a00paTOpHBIX paboOT, MO OLEHUBAHUIO (PAKTUUYECKHX pE3yJIbTaTOB OOy4eHHUS
CTYJIC€HTOB M OCYILECTBIISIETCS BEAYIIUM MPENOIaBaTeIeM.

OOBekTamMu OIICHUBAHUS BHICTYIIAIOT:

— yueOHas JAWCHHWIUIMHA (AKTUBHOCTh HA 3aHATHSAX, CBOCBPEMEHHOCTH
BBITIOJIHEHUS PA3JIMYHBIX BUJIOB 3aJIaHUM, MOCEIIAEMOCTh BCEX BHUJIOB 3aHSATUH 1O
aTTeCTyeMOM JUCITUIUIMHE);

— CTeNeHb YCBOCHUS TEOPETHUECKUX 3HAHUM;

— YpOBEHb OBJAJCHUS NPAKTUYECCKUMHU YMEHHMSIMU W HaBBIKAMH IO BCEM
BUJIaM y4eOHOI paboThI;

— Ppe3yJbTaThl CAMOCTOSTEIHHONU PabOTHI.

IIpomeskyTouHasi arrecTalus CTYAeHTOB. [IpoMmexyTouHas arTecTanus
CTYJICHTOB 10 JIUCHHILIHHE «MHUKpPOIPOIECCOPHBIE CHUCTEMBI YMPABICHUS U
KOHTPOJISD» MPOBOAMUTCS B COOTBETCTBUHU C JIOKAJTHHBIMH HOPMATHBHBIMH aKTaMHU
JIBOY u saBruseTcs 00s3aTeIbHOM.

Cornacno yuebnomy tiany OC BO JIBOY BujaoMm mnpomMexyTOUYHOU
aTTeCTAllMM 10 JUCHHUIUINHE «MUKPOMIPOIIECCOPHBIE CHCTEMBI YTPABICHHUS W
KOHTPOJISH» MPEeIyCMOTPEH SK3aMEH, KOTOPHIN TPOBOAUTCS B YCTHOM (hopme.

OLIEHOYHBIE CPEJICTBA JJISI TIPOMEXYTOYHOM ATTECTAIITUA
IlepeyeHsb BOMPOCOB K IK3aMeHY

1. O6G30op 32 wu 64-pa3psaHbIX MHUKPOKOHTposuiepoB. CHCTEMBI Ha
KpHUCTaJUie.

2. OmnepanyoHHBIE CHCTEMBI sl 32-pa3psaHbIX MHKPOIPOILECCOPOB |
MHUKPOKOHTPOJLIEPOB.

3. Kpocc-cpenctBa. DOMyaToOphl, IPOrpaMMaTOpPhI, JU3acCeMOICPHI.

4. Tlporoxon USB. OcCHOBHBIC KOHIICTIIIMH, TOCTOMHCTBA M HEIOCTATKH,
AIIEKTPUYECKHUE TTapaMEeTPhI.

5. Cerp WIiFi: cranmaptel rpynmsl IEEE 802.11, ocHOBHBIE KOHIICIIIIHH,
JIOCTOMHCTBA U HEJIOCTATKH, DJICKTPUICCKHUE ITapaMeTPHI.

6. Cerp Blue Tooth: cranmapr IEEE 802.15.1, anroputm mnepecTporku
yactoTel FHSS, ctex mportokomnor, npodwmm, PIN-koab1, OCHOBHBIC KOHIICIIIIHH,
JIOCTOMHCTBA U HEJIOCTATKH, JIEKTPUUECKHUE MTapAMETPHI.

/. BoOJIOKOHHO-OTITUYECKAs] CBSA3b, OCHOBHBIC TIOHSTHS, HCTOYHUKH U
MPUEMHUKH U3TyUYCHUS, KaOeIu, COSTMHUTEIIH.

8. ONTOBOJIOKOHHBIE CETH W WHTEPPEHCHI: KOHIICMIIMA TOCTPOSHUS,
napaMeTpbl, MPOTOKOJIBI 0OOMeHa nHdopMaIuei.

9. OOHapyxeHre U UCTIPaBJICHUE OMMOOK MpU nepeaade nHPopMaIuu.

10. Huknugeckue kobl. OcHOBHBIC TOHATHSA. [Toposkaaronye MHOTOYICHBI.

11. 3ammrta wuHopmammu. OCHOBHBIE KOHIICMIUH, 3aKOHOAATEIHHBIC
OTpaHUYCHHUSI.



12. CoBpemeHHbIe MMHU@PPBI € OTKPBHITHIM KIHOYOM. KpUNTOCTOMKOCTH
UG POB C OTKPHITHIM KITFOUOM.

13. XsmmpoBaHue.

14. CriocoOsI mpeacTaBiIeHUs U IpeoOpa3zoBaHus HHOOpPMAITUH.

15. Cepuanuzanusi, MapIiagan3amms.

16. Dunprpanus, uHTErpupoBaHue, auddepeHUpoBaHNEe, HEIUHEHHBIC
npeoOpa3oBaHusi MHOTOMEPHBIX CUTHAJIOB.

17. O630p CpEACTB pa3paboTKu IPOTrPaMMHO-YITPaBIIIEMbIX
MUKPOIPOLIECCOPHBIX CUCTEM 00PaOOTKH MHOTOMEPHBIX CUTHAJIOB.

18. O630p Bo3MokHOCTEH cpenbl Lab View.

19. VcrpoiictBa BBOAa HH(pOpMalUM, MpeIHA3HAYCHHbIC IS pabOThl B
cpene Lab View.

20. Kimaccudukanus [1IJIMC: CPLD, FPGA, SOC.

21. Teopemsr paznoxenus K.lllennona, TH®, KHO.

22. S3piku  koupurypupoBanus IIJIMC. OcHOBHBIE 3JIEMEHTHI SI3bIKA
Verilog.

23. TpeGoBaHusi K MUKPOMIPOIIECCOPHBIM YCTPOUWCTBaM cOopa MHPOpMAIIH
pa3IMYHOTO Ha3HAYCHUS.

24, Obecneuenue BO3MOKHOCTH JTVCTAaHIIMOHHOMN IIPOBEPKH
paboTOCIIOCOOHOCTH U METPOJIOTHYECKHUX XapAKTEPUCTHK.

25. WnrtennexryanpHble ngatuukd  ctapgapta |IEEE 1451,  OOGmue
MOJIOKEHUS, OCHOBHBIE TTOHSITHSI.

26. Crangaptel rpymnnsl IEEE 1451, TIpoTokonbl oOMeHa wHpOpMauen ¢
WHTEJUICKTYaJIbHBIMU JTaTYNKAMHU.

27. HTennexTyanbHble NaTYUKHU JaBICHUS, TEMIIEPATYPhl, AIEKTPHUUECKUX
Y MarHUTHBIX BEJIMYHH.

28. BzaumoneiictBue MUKPOTIPOIECCOPHBIX YCTPOUCTB c
WHTEJUICKTYJIbHBIMU TaTYNKAMHU.

29. Tpebosanus k AL Xapakrepuctuku ALIL. Bunsr ALIIL. Matepdeiics
AIIII.

30. Tpebdosanus k HATIIL. Xapakrepuctuku LHAIL. Buasl LIAIL UuTepdeiics
LIAIL.

31. Konrenuyst ”HTEpHETA BEILCH.

32. PannouacroTHas uaeHTH(GUKAINS.

33. Onpenenenre MECTOTIONOKEHUS B peaTbHOM BpeMeHU. [IITpux-KobI.

34. IIporpaMMHO-KOHPUTYPUPYEMBIE CETH.

35. O61auHbIe TEXHOJIOTHH.

Kpurepuu BpicTaB/IeHHsI OLEHKH CTYAEHTY HA IK3aMeHe 10 AMCHUILINHE
«MuKponpoueccopHbie CHCTEMbI YIIPABJIeHHU U KOHTPOJISD)

Onenka
3ayera/
IK3aMeHa

TpeodoBanusi K ¢copMHUPOBAHHBIM KOMIIETEHIIMSM




«3aumenoy /
COMIUYHOY

OrneHka «OTJIIMYHO» BBICTABIISETCS CTYACHTY, €CJIU OH
IyOOKO U MPOYHO YCBOMII TPOrPaMMHBIM MaTepual,
MCYEPIBIBAIOILIE, TIOCIIEI0BATENBHO, YETKO U JIOTUYECKU
CTPOIHO €ro u3Jaraer, yMeeT TECHO YBSI3bIBaTh TEOPHUIO C
IIPAKTUKOM, CBOOOHO CIPABIISETCS C 3a/1a4aMu, BOIIPOCaMU
U IpyTUMU BUJAMU IPUMEHEHUS 3HAHUM, IPUYEM HE
3aTpyIHSAETCS C OTBETOM IIpU BUAOM3MEHEHUU 3aJjaHU,
UCIOJIb3YET B OTBETE MaTepual MoOHOrpaduueckoi
JUTEPATYphl, IPABUIBHO OOOCHOBBIBAET IPUHSITOE PELICHUE.

«3aumenoy/
«xXopouLoy

OreHKa «XOpOI110» BBICTABIISETCS CTYEHTY, €CJIU OH TBEPAO
3HAeT MaTepuall, FPaMOTHO U 110 CYLIECTBY M3J1araeT ero, He
JIOIIYCKasl CYIIECTBEHHBIX HETOYHOCTEHN B OTBETE HA BOIIPOC,
IPaBUJIBHO NPUMEHSET TEOPETUUECKUE TTOJI0XKEHUS PU
pELIeHUH IPaKTUUYECKUX BOIPOCOB U 3aj1ay, BialeeT
HEOO0XOIMMBIMU HaBbIKAMH U IPUEMAMHU UX BBIMOJIHEHUS.

«3aumenoy /
«y0081emeop
UMENbHO»

OneHnka «yJOBJIETBOPUTEIBHO» BBICTABIISAETCS CTYyACHTY,
€CJIM OH MMEET 3HaHUS TOJBKO OCHOBHOI'O MaTepuaa, HO He
YCBOMJI €70 JI€TalIel, AOMyCKAeT HETOYHOCTH, HEJOCTaTOUHO
npaBWIbHBIE (HOPMYITMPOBKU, HAPYLICHHUS JIOTUIECKOM
IIOCJIEZI0BATEIBHOCTH B U3JI0KEHUH IPOrPAMMHOI0
MaTepHuaa, UCIBITHIBACT 3aTPYAHEHHUS IIPH BBIITOJIHEHUHU
HPaKTUYECKUX paboT.

«He
3aumenoy /
«Heyooenems
OpuUmMenbHo»

OLeHKa «HEeYyJOBIETBOPUTEIILHO» BBICTABIISETCS CTYIEHTY,
KOTOPBIN HE 3HAET 3HAYUTEIBHON YaCTH MPOrPAMMHOIO
MaTepuana, JOIMyCKaeT CYIIECTBEHHbIE OIIHOKH,
HEYBEPEHHO, C OOJIBIIMMU 3aTPYAHEHUSMU BBITTOTHSIET
npakTudeckre paboTsl. Kak mpaBuio, oreHka
«HEYJOBJIETBOPUTEIBHOY» CTABUTCS CTYJEHTAM, KOTOPbIEC HE
MOTYT MPOJIOJKUTH 00yUYeHHe 03 JOMOIHUTETbHBIX
3aHATHI IO COOTBETCTBYIOIIEH JUCHUIUIMHE.

OLHEHOYHBIE CPEACTBA JUIA TEKYIIEI'O KOHTPOJIA
Tekymnii KOHTPOJb 3HAHUW IO AUCHUIUIMHE «MUKpPOIPOLECCOPHBIE CUCTEMBI
YOPABJICHUS U KOHTPOJISH MPOM3BOJUTCS NP 3alIUTE JIaOOPATOPHBIX padOT H
WHJABUAY ATBHBIX
oOydaronieMycsi Ha TMPAKTHUYECKUX 3aHIATHSIX TPU U3YYEHUUM HOBOM TEMBI.
WuauBuayanbHble 3aaHus U Ja00paTopHble paboThl JOHKHBI OBITH BBHIIOJHEHBI U
3alUIICHbl 0 MPOUIECTBUM HE Ooyiee 7 AHEW C JaThl BBIJAYM CIIEAYIOIIETO

3aJaHusl.

3aJaHuH, BbIJIaBa€MbIX

HMHAWBUAYAJIbHO KaXXI0MYy



