MUHUCTEPCTBO OBPA30OBAHUS U HAYKU
JIOHELIKOM HAPOJIHOM PECITYBJIMKU
I'OCYIAPCTBEHHOE OBPA3OBATEJIbHOE VUPEXJIEHUE
BBICHIEI'O ITPOPECCUOHAJIBHOT'O OBPAROBAHUS
JIOHELTKUMI HALITMOHAJIbHBIV TEXHUUYECKWI YHUBEPCUTE T

PABOYAS NIPOT'PAMMA JIMCHUITJIMHBI
b1.B.03 IlpoekTHpoBaHHEe MHKPONIPOLECCOPHBLIX CHCTEM

(KOJ1 H HANMEHOBAHHE JANCLMIIHHBI COTIACHO y‘lc()llOMy I!]Iﬂlly)

Hanpapnenue noaroToBku: 11.04.04 — DneKTpoHMKA U HAHODJIEKTPOHUKA
> (KO}I H HAHMCHOBAHHE HANPaBJICHU NOATOTOBKH / CHEUHAITBLHOCTH)
HanpasnenHocts
(npodup): IIpoMbiliIeHHAs YJIEKTPOHHKA
(HanmenoBanue npodmis / MarncTepeKoii NPorpaMMBbl /Cretmani3aium)
IIporpamma: Marucrtparypa

(BakanaBpmar, MmarucTparypa, cneuHainTer)

®opma oOyueHwus: Ounas, 3a0uHas

(ounas, 3aounas, O4HO-3a0uHast)

Dopma obyueHwus Ounas 3aouHas
Cemectp(b1) 2,3 2,3
O6was tpynoémkocts B 3ET/uacax 6,6/234 6,6/234
KonrtaktHas paGota (4ac.), B TOM 4ucie: 95 46
JIeKIuHU (4ac.) 34(17+17) 18(8+10)
nabopaTopHble paboThI (dac.) 51(17+34) 14(6+8)
NpakTHYECKHe (CeMUHapcKue) 3aHsTus (Jac.) - -
CamocrostenbHas padora (4ac.), B TOM YucCIe: 67(34+33) | 116(52+64)
KypCoBO#i npoekT (pabora) (cemecrtp/yac.) 3/36 3/36
Kontpoub (9x3ameH, yac./3a4ér) IK3/9K3 IK3/9K3
72(36+36) | 72(36+36)

Jdonenx, 2023 r.



Pabouas nporpamma auciuminbl  IpoeKTHPOBaHHE MUKPOTIPOLIECCOPHBIX CHCTEM> CO-
CTaBJIeHAa B COOTBETCTBUM C y4eOHBIM IJIaHOM 1o cnenuanbHocTu 11.04.04 Dnextpo-
HUKA U HAaHOIJIEKTPOHUKa (HarpaBaeHHOCTh (Mpopuiib)« IpOMBILITIEHHAS SIEKTPOHUK)
st 2023 rona npuéma 1o ouHoi U 3a04HOM PpopmaM 0OyueHwUs.

CocraBurelib:

3aB. Kaepoi 3JeKTPOHHON TEXHUKH,
K.T.H., JIOLEHT Ky3neuos JI.H.

(nounucE)

Pabouas nporpamma paccMOoTpeHa M NPHHNTA Ha 3acenaHuu Kadenpsl Jnek-
TPOHHON TEXHUKH.
ITporoxosn ot «1AHmapra 2023 roga Ne 8.

3aBenyrowuii Kadeapoii VAZ a4 Ky3nenos /I.H.

(noanuce,) =

PabGouasi nporpamma ono6pena yuyeoHo-meroaudeckoii komuccneii [OYBIIO
IOHHT ¥ no nanpasnennto 11.03.04 - DiieKTpoHHKA ¥ HAHOAJIEKTPOHHKA.
IIporokon ot «1»mapra 2023 roga Ne 3.

[Ipencenarens ﬁ Ky3suneuon J1.H.

(nojnmcey) -

Pabouast nporpamma npoasiena st 20 roga npuéma Ha 3acefjaHuM Kadeapbl
NEKTPOHHON TEXHHUKH.
[Iporokon ot «  » 20 roga Ne :

3aBenyrouuii kadeapoii

(NOANMCH) (D.1.0.)
Pabouas nporpamma npoaJiena juisi 20 roza npuéma Ha 3aceaHuu Kadeapbl
NEKTPOHHON TeXHUKH.
[IpoTtokon o «  » 20 roga No ;
3aBenyroimii kadeapoi
(noJtnmncey) (D.HU.0.)

Pabouas nporpamma npoaJiena s 20 roza npuéma Ha 3acefaHuu Kadeapsbl
9IEKTPOHHOM TEeXHUKH.
[IpoTokois oT «  » 20 roga No .

3aBenytouit Kadenpoii

(nojnucek) (D.HN.0.)



1 OBBEKT, HEJIb U 3AJIAYU OCBOEHUA JNCIUIIJINHBI

Hean npenogaBanusi JaHHOW y4eOHOW AMCIUIUIMHBI COCTOUT B M3YyYEHUU CTY-
JIEHTaMU OCHOB TMOCTPOCHMSI MHUKPONPOIECCOPHBIX SJECKTPOHHBIX M H3MEPUTEIBHBIX
CUCTEM JIJI1 U3MEPEHHUSI PA3IUYHBIX (PU3UUECKUX BEIHUKH.

B pe3ysnbTaTe n3ydeHus JaHHOTO Kypca CTYJEHT JOJIKEH:

3HATh: CIIOCOOBI U3BMEPEHUN YACTOThI, HAMIPSIKEHUS], CUJIbI TOKA, CONIPOTUBJICHHUS,
ANEKTPUYECKON €MKOCTH, UHAYKTUBHOCTH, TEMIIEPATYPHI, IaBJICHUS, BIA)KHOCTH, KOH-
IEHTPALlMK Ta30B, OCBEIICHHOCTH; XapPaKTEPUCTUKHU JATYMKOB JUISI U3MEPEHHsS DJIEK-
TPUYECKUX U HEDJICKTPUUECKUX BEJIMYHMH; BO3MOKHOCTU COBPEMEHHBIX MUKPOKOHTPOJI-
JIEPOB; CXEMbI MOJKIIOUCHUSI JaTYMKOB K MUKPOKOHTPOJIIIEPY; METO/bI OLIEHKH METPO-
JIOTUYECKUX XapaKTEPUCTUK MUKPOIPOIECCOPHBIX HU3MEPUTEIBHBIX CUCTEM U MPUOO-
pOB.

YMeThb: BbIOMpATh DJIEMEHTHYIO 0a3y M pa3pabarbiBaTh CXEMOTEXHUYECKHE pe-
IICHUST JIJI1 KOHKPETHBIX M3MEPUTENBHBIX 3aj]a4; pa3padaTbiBaTh aJIrOPUTMbI U TIPO-
rpaMMHOe obecrieueHrue (YHKIIMOHUPOBAHUS MHUKPOIPOILIECCOPHBIX H3MEPUTEIBHBIX
CUCTEM U TPHUOOPOB; OLICHUBATH METPOJOTUYECKHUE XAPAKTEPUCTHUKUA HM3MEPHUTEIbHBIX
npUOOPOB M CHCTEM; BBIMIOJHITH UMUTAIUOHHOE MOCIUPOBAHUE C IEJBbIO OTIAJKU
pa3pabOTaHHOTO MPOTPAMMHOTO 00ECTIEUEHHUS U CXEMHBIX PEIICHUN.

Baaners: HaBbIKaMM NPOEKTUPOBAHUS MHUKPOIPOLIECCOPHBIX H3MEPUTEIBHBIX
CUCTEM U MPUOOPOB; HABBIKAMH Pa3paOOTKHU MPOTPAMMHOTO OOECIeUeHHUsl JJIsi COBpe-
MEHHBIX MUKPOKOHTPOJIJIEPOB; HABBIKAMU UMHUTAITMOHHOTO MOJICTUPOBAHUS MUKPOKOH-
TPOJUIEPHBIX U3MEPUTEIbHBIX; MPUEMaMU UMUTAIIMOHHOTO W MaTEMAaTHYE€CKOTrO Moje-
JIUPOBAHUS U3MEPUTEIIBHBIX TPUOOPOB U CUCTEM.

[lepeuncneHHbie pe3yabTaThl 00YUYECHUS SBJISIIOTCS OCHOBOM yisi (hopMUpOBaHUS
CHEAYIOINX KOMIETEHIINH:

- CMOCOOEH OCYIIECTBIISATh KPUTUUECKHUIN aHaIN3 MPOOJEMHBIX CUTyalluid Ha OC-
HOBE CHCTEMHOTO 0IX0/1a, BhIpabaThiBaTh cTpareruio aeicruii (YK-1);

- cnocobeH odopmIIATH OTYETHI, CTaThu, pedeparsl Ha 0a3e COBPEMEHHBIX
CPEIICTB PEIaKTUPOBAHUS U M€YATH B COOTBETCTBUH C YCTAHOBJICHHBIMHU TPEOOBAHUAMHU
(I1K-2);

- TOTOB K 3al[UTE TPUOPUTETA K HOBU3HBI MTOTYUYECHHBIX PE3YJIHLTATOB UCCIIEI0BA-
HUH, UCTIOJIb3YS FOPUIMYECKYIO 0a3y I OXpaHbl MHTEIUIEKTYaIbHOM COOCTBEHHOCTH
(TTK-3);

- crioco0eH pa3padaTbiBaTh (YHKIIMOHAIBHBIE U CTPYKTYPHBIE CXEMbI IPUOOPOB
U CHCTEM C OIpeJieJieHneM X (PU3nUecKuX MPUHITUIIOB JeUCTBUS, CTPYKTYP U yCTa-
HOBJICHHEM TEXHUYECKUX TPeOOBaHMI Ha OT/IeIbHBIC 0JI0KH ¥ eMeHThI ([1K-4);

- CMOCOOEH MPOEKTUPOBATH U KOHCTPYUPOBATH y3JIbl, OJIOKU, TPUOOPHI U CUCTE-
MBI C UCITOJIb30BaHUEM CPEJICTB KOMITBIOTEPHOTO TPOCKTUPOBAHUSI, IIPOBEICHUEM TTPO-
EKTHBIX PAaCYETOB U TEXHUKO-3KOHOMHUYEeCKHM o0ocHoBaHueM (I1K-5);

- crioco0eH pa3padbaThiBaTh MPOEKTHO-KOHCTPYKTOPCKYIO JJOKYMEHTAITUIO B COOT-
BETCTBUU C METOJMYECKAMHU U HOpMaTHBHBIMU TpeOoBarusimu (I1K-6);

- crtocoOeH OBJIaIeBaTh HABBIKAMH Pa3pa0O0TKH Y4EOHO-METOIUIECKUX MaTepra-
JIOB JUTSI CTYICHTOB 110 OTJEIBHBIM BUIaM yaeOHbIX 3ausaTuil (ITK-11).
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2 MECTO JUCIHUILIMHBI B OCHOBHOM OBPA3OBATEJILHOM

ITPOI'PAMME

Juctumnaa otHocuTcs K bioky 1 «bnok 1. Hucuumimael (Moxynu). YacTs,
dbopmupyemasi yuaCTHUKaMU 00pa30BaTEIbHBIX OTHOLICHUW.
basupyercs Ha 3HAHUAX, YMEHHUSIX W HABBIKaX, KOTOPbIE CTYACHT MPUOOpEN IpH
OCBOCHMH MPEIIECCTBYIONIUX JAUCIHUIUIMH B COOTBETCTBUU C Y4€OHBIM IJIAHOM IO Ha-
npapyieHnto moarotoBku 11.04.04 DnexkTpoHWKa W HAaHOAJIEKTpoHHUKA (mporpamma Oa-
kasiaBpuaTta «[IpoMbIluieHHAsT 3JIEKTPOHUKAY): «ATANTUBHBIC 3JIEKTPOHHBIE U MHUKPO-

MIPOIIECCOPHBIE CUCTEMBI.

3HaHWSA U YMEHUS, MPUOOPETEHHBIC TTPU OCBOCHUH JTAHHOW JUCIMIUINHEI, Peau-
3YIOTCSl CTYJIGHTOM MPU MPOXOKACHUU YUYEOHON U MPOU3BOJCTBEHHOW MPAKTUK U BbI-

nonaennn BKP.

3 CTPYKTYPA U COAEP KAHUE TUCHUIIJIMHBI

3.1 Pacnipeesienne y4eOHBIX YaCOB M0 TeMaM JUCHUIINHBI U BUIAM 3aHATHI

Ne HaumenoBaHue TeMbl
TEMBI (comepakaTenbHBIX MOJyJIEH )

KosuuecTBo yacos
(ounast / 3a04Has popma)

B ToMm uucne

Beero Jlexkmmuu | JlaGop. [Ipaxr. CP
1 | U3mepenne HanmpsHKeHUS 16/18 4/4 6/2 0/0 4/10
2 | 3mepenne cuibl TOKa 16/18 4/2 6/2 0/0 4/10
3 | M3mepenue TemmnepaTypbl 16/18 4/2 6/2 0/0 4/10
4 | 3mepeHue naBiIeHUS 16/18 4/2 6/2 0/0 4/10
5 | U3MepeHue BIaXXHOCTH 16/15 4/2 6/2 0/0 4/10
6 | U3mepeHue 4acTOTHI 16/15 4/2 6/2 0/0 4/10
7 | U3mepenne cocTaBa raza 16/15 412 6/1 0/0 4/10
8 | U3MepeHne OCBEIIEHHOCTH 22/13 6/2 9/1 0/0 3/10
KonrtakTtHas paboTa (0MOJHUTEIbHAS ) 10/14
KypcoBas pabora 36/36 36/36
Wroro mo Buam 3aHsTHil 162/162 | 34/18 51/14 0/0 67/116
KonTpo:b 72/72
HUTOI'O 234/234

(I)opanOBaHne KOMIIETEeHIIUH B pe3yjabTare 0CBOCHUA TEM JUCHHUIIINHBI

Kommerenmun TeMbI TUCITUTIIIMHBI, HalleJICHHBIC Ha (POpMUPOBAHHE
KOMIIETEHINHU
VK-1 Temsr 1-8
I1K-2 Temsr 1-8
I1K-3 Temsr 1-8




KomMnerenmu TeMbI TUCIUTIINHBI, HalleJCHHBIC Ha (POPMUPOBAHHE
KOMIIETEHIINHU
I1K-4 Temsr 1-8
I1K-5 Temsr 1-8
I1K-6 Temsr 1-8
[IK-11 Temsr 1-8
3.2 Jleknuu

Tema 1. U3mepeHne HaNpsKeHUS

ConeprxaHue TeMbI 1:

Oo6uue cBenenusi. CoryiacoBaHUE MO COMPOTUBIICHUIO UCTOYHHUKA HAIIPSDKEHUS C
ALTI. BpiOop UCTOYHMKA OMOPHOro HampsKeHUs. M3MepeHue OONbIIMX HANpPsHKEHHM.
[Ipumep 1 pacuera u ckerya. M3mepenune mansix HanpspkeHui. [Ipumep 2 pacuera n
ckerya. BoabTMETp MOCTOSIHHOTO HANPSKEHUS C aBTOMAaTUYECKUM BBIOOPOM TMPEJIETIOB
n3mepeHuid. KoHTpoiabsHbIE BOIPOCHI

Jlutepatypa K Teme 1: [Ommoka! McTOYHNK cChLIKM He HaiixeH.1].

Tema 2. I3mepenue cuibl TOKa

CopaepxaHue TEMBI 2.

CriocoObl M3MepeHus CUJIbl ToKa. Vicronp3oBaHWe MIyHTa JJII M3MEPECHHS TOKa.
Hcnonp30BaHne CrieUaIM3UPOBAHHBIX MUKPOCXEM. MCnonp30BaHrE NaTYMKOB XOJUIa.
Hcnons3oBanue TpanchopmaTopa TOKa I M3MEPEHHS TIEPEMEHHOro Toka. [Ipumepsr
MPOrpaMMHPOBaHUS U MOJieTHpoBaHus. KOHTpOIbHBIE BOMPOCHI.

Jlureparypa k Teme 2: [1,2].

Tema 3. I3mepenue TeMIieparypsl

Coneprkanue TeMsl 3:

OOmue cBeaeHus. TepMHUCTOPBI, NaTYUKH TEMIEPATYPbl HA OCHOBE METAILIOB,
TEPMOIIapbl, TUPOMETPHI, TEITOBU30PHI. [IpaiiBepbl. 3mepuTtenbHbie cxeMbl. [IpumMepbl
IPOrPaMMUPOBAHUS U MOAEIUPOBaHusA. KOHTpOIbHBIE BOITPOCHL.

Jlureparypa k Teme 3: [1, 2, 3].

Tema 4. 3mepenue naBiieHHs
ConepxaHue TeMbl 4:

Jlurepatypa k Teme 4: [1, 2, 3].

Tema 5. 3mepenue BiIaKHOCTH

CoziepkaHue TeMBI 3:

Oo6mue cBenenus. AHanoroBble natuuku. [{udposeie natunku. M3mepurenbHble
cxembl. [Iprumepsl nmporpaMmMupoBaHus U MOJIEIUPOBaHUsl. KOHTPOJIbHBIE BOIIPOCHI.

Jlutepatypa k Teme 5: [1, 3].




Tema 6. 3mepeHne yacToTsl U IEPHOA

CoepxkaHue TeMBI 6:

Crnoco0b1 u3Mepenust yactothel. Criocod 1. M3mepenne Bbicokux yactoT. Ciocoo
2. U3mepenne HU3KUX 4acToT. bubnuoreku ais uaMepeHus: 4actoTel. bubnuore-
ka FreqCount. bubmmoreka FreqMeasure. M3meputenbHbie cxembl. [IpumMepbl
POrpaMMUPOBAHUS U MOJEIUpoBaHus. KOHTpOJIbHBIE BOITPOCHI.

Jlutepatypa k Teme 6: [1, 2, 3].

Tema 7. 3mepeHune coctaBa rasa

ConeprkaHue TeMBI 7:

Oo6mue ceegenus. O030p ra3oBbiXx naTtunkoB cepun MQ. O630p onTHUECKOrO
JaT4YMKa YTJIEKUCIOTo Tra3a. ANMpPOKCHMAIIUs XapaKTepUCTHK mpeoOpa3oBanus. M3me-
puTenbHBIE cXeMbl. [IpuMepsl mporpaMmupoBaHUsS U MojenupoBaHus. KoHTpoibHBIE
BOIIPOCHI.

Jlutepatypa k Teme 7: [1, 2, 3].

Tema 8. I3mepeHue OCBEIIEHHOCTH

ConepkaHue TeMBbI §:

Oo6mue cBeneHus. XapakTEPUCTUKU ONTUYECKOTro u3inydeHus. O030p TaT4YMKOB
ocBenieHHOCTU. M3aMepuTenbHble cxeMbl. [IpuMepsl mporpaMMHUpOBaHUS U MOJECIHUPO-
BaHMs. KOHTpOJIbHBIE BOTIPOCHI.

Jlutrepatypa k Teme 8: [1].

3.3 IlpakTnyeckue (CEeMUHAPCKHE) 3AHATHS
B yueOHOM 11aHE HE 3aIIaHUPOBAHO.

3.4 JIaGopaTopHbIe padoThI

Ne Tema 3ausgTus O0neM, Jlutepa-
n/m yac. Typa
OYH/3204H
1 M3MepeHne HAPSDKEHUS 6/2 [1, 4]
2 V3MepeHre CHITbI TOKa 6/2 [1, 4]
3 V3MepeHne TeMneparypsbl 6/2 [1, 4]
4 M3MepeHue JaBJieHust 6/2 [1, 4]
5 3MepeHne BIaKHOCTH 6/2 [1, 4]
6 3MepeHune 4acToThl 6/2 [1, 4]
7 3MepeHne cocTaBa rasa 6/1 [1, 4]
8 3MepeHne OCBENEHHOCTH 91 [1, 4]
HUTOI'O: 51/14




3.5 CamocTosiTesibHAsA padoTa CTy/AeHTA

Ne Bunpl camocTosaTensHON paboThI CTyIeHTa O0OnBeM, yac.
/1 OYH/3a04H
1 W3ydyeHune JeKIMOHHOTO MaTepraia 15/40
2 [TonroTroBKa K MPaKTUYECKUM 3aHSITHIM 0/0
3 IToaroToBka K J1abOpaTOPHBIM 3aHATHAM 16/40
4 BrlmmotHEHHE KypCOBOTO MPOCKTA 36/36
5 BrinonHenne MHAMBHUTYaIbHOTO 33/1aHUS 0/0
HUTOI'O: 67/116

3.6 KypcoBoii npoekT (pa6ora), MHAMBUAYAJIbHOE 32 IaHUE

Y4eOHbIM IJIAHOM B paMKaxX OCBOEHHUS JAUCLMIUIMHBI PEAYCMOTPEHO BBINOJIHE-
HUE CTYJEHTaMH KypCOBOM padoThI.

KypcoBas paboTa nocpsiieHa MpOEKTHPOBAHUIO MUKPOIPOLIECCOPHOTO U3MEPH-
TEJII OTHOCHUTEJIBHOW BJIAKHOCTH BO3JyXa C KOPPEKLIHMEN NMOKA3aHUU IO TEMIIEPATYpE.
CryzneHTy npeuiaraeTcsi CaMOCTOSITENBHO pa3padoTaTh M3MEPUTENb, B COCTaB KOTOPO-
ro BOMAYT AATYMUKH BJIAXXHOCTH M TEMIEpPaTyphl (IIpeAJiaraeTcs MpernoaaBaTesieM B Co-
OTBETCTBUU C BAPUAHTOM 3aJlaHusl), MUKPOIPOLECCOPHBIA MOAYJb, UHIUKATOP U Kila-
BHATYDA.

KypcoBast pabota cocrout u3 noscaurensHoit 3amucku (I13) u rpaduueckoro
matepuana. O6wem I13: 15-20 cTpanuil pyKOMMCHOTO UM IEYaTHOTO TEKCTA.

Conepsxanue [13: TUTYIBHBIN JHCT, 337]aHUE HA KYpCOBYIO paboty, pedepar, co-
JI€p’KaHNE, BBEJCHUE, OCHOBHASI PacyeTHas 4acThb, BBIBOJBI, CIIMCOK JIMTEPATYypPhl, MPHU-
JIOKEHHUS.

OcHoBHas pacyeTHasi 4acTh JOJKHA BKIIFOUATh: CTPYKTYPHYIO CXEMY U ONHUCAHHE
paboThl yCTPOICTBA; BHIOOP 3JEMEHTHOM 0a3bl; pa3pabOTKy MPUHIUIUATBHOW CXEMBI;
pa3paboTKy MPOrpaMMHOI0 0OECHeYeHHUsl; pe3yJbTaThl UMUTAIMOHHOTO MOJIEIUpPOBa-
HUE pabOThl YCTPOMUCTBA U IPOTPAMMBI.

4 ®OHJA ONEHOYHBIX CPEJACTB

4.1 Kpurepuu 1 mKajdbl 1Jisi HHTETPUPOBAHHOM OLIEHKU YPOBHS copmupo-
BAHHOCTH KOMIIETECHIIN

Cocmasnaiowas KomnemeHyuu — NOJTHOMA 3HAHUL

- HyJIEBO ypOBEHb: HEBEpPHbIC, HE ApPTyMEHTUPOBAHHBIE, C MHOXKECTBOM I'PYOBIX
OIIMOOK OTBETHI HA BOMPOCHI. YPOBEHB 3HAHUI HIKE MUHUMAIBHBIX TPEOOBAHUM;

- MAHMMAaJIbHBIM YPOBEHb: 1aHbI HE IIOJIHBIE, HETOYHBIE U HEAPIYMEHTUPOBAHHbIC
OTBETHI Ha BOMPOCHI. J[OMyIIeHO MHOTO IpyObIX OIMOOK. Y POBEHb 3HAHUN HUXKE MUHU-
MaJIbHBIX TPEOOBaHMUIA;

- IOPOT'OBBIM YPOBEHB: JaHbl HEAOCTATOYHO IIOJIHBIC, TOUHBIE U APIyMEHTUPOBAH-
HbIC OTBETBI Ha BOIPOCHIL. I1710X0 3HAeT TEPMUHBI, ONPENEICHUSA U IIOHATHS; OCHOBHBIC
3aKOHOMEPHOCTH, COOTHOILIEHUS, IPUHLIUIIBL. J{OMyIIIEeHO MHOTO HErpyObIX OLIMOOK;



- CPEIHUM YPOBEHb: aHbI JIOCTATOYHO IIOJHBIC, TOYHBIE U ApTyMEHTUPOBAHHBIC
OTBETBI Ha BOIIPOCHL. B 11€JI0M 3HAeT TEPMUHBI, OIIPEACICHUS U NIOHATHA; OCHOBHBIE 3a-
KOHOMEPHOCTH, COOTHOILIEHUSI, IPUHLMUIBL. J{0MyI1IeHO HECKOJIBKO HErPYObIX OLIMOOK;

- IPOABUHYTBIN YPOBEHB: JaHbI IOJHBIC, TOYHBIE U APIYMEHTUPOBAHHBIC OTBETHI
Ha BOIPOCHL. 3HAET TEPMUHBI, OIIPEIEICHNS U IOHATHS; OCHOBHBIE 3aKOHOMEPHOCTH, CO-
OTHOILEHMSI, IPUHIUMBI. [[0MyIIeHO HECKOIBKO HErpyOBIX OLIHOOK;

- BBICOKHM YpOBEHb: JIaHbI IIOJHBIC, TOYHBIE U apIryMEHTUPOBAHHBIC OTBETHI Ha
BOIIPOCHI. 3HAET TEPMHHBI, ONPENEICHUS U MOHITHS; OCHOBHBIE 3aKOHOMEPHOCTH, CO-
OTHOILIECHMS, IPUHIUIIBI. J[OIMyIIIEHO HECKOJIBKO HETOYHOCTEM.

Cocmasnsaiowas KomnemeHyuu — yMeHus

- HYJICBOM YpPOBEHb: MOJHOE OTCYTCTBHE MOHUMAHUSI CYTH METOJUKU PELICHUs
3aJlauu, IOMYIIEHO MHOXKECTBO IpyOeHIInX OMMOOK / 3aJJaHusI HE BBITIOJIHEHBI BOOOIIIE;

- MUHUMAaJIbHBIA YPOBEHB: c1a00€ MOHMMAaHUE CYyTU METOJMKHU PEIICHUsS 3aauH,
JIOTTyIIeHBI TpyOble ommOKku. Pemenus He o0ocHOBaHbI. He ymeeT ucrosb30BaTh HOpMa-
TUBHO-TEXHUYECKYIO JINTEPATYPY;

- IOPOTOBBIM YPOBEHB: JIOCTATOYHOE MOHUMAHKUE CYTH METOJIMKH PELICHUS 3a]auH,
JIOMyIIIeHbl OMMOKHU. PelieHust He Bceryia 000CHOBaHbI. YMEET MCIOJIb30BaTh HOPMATUB-
HO-TEXHUYECKYIO JuTeparypy. Ciiabo OpUEHTHPYETCS B CIICIUAIBHON HAYYHOM JIMTEpaTy-
pe;

- CpEIHUI YPOBEHB: B 11€JIOM MOHUMAET CYyTh METOJAUKH PELICHUS 3a]]a4, JOIyIIe-
Hbl olmMOKU. Pemenuss He Bcerga OOOCHOBAaHBL. YMEET HCHOJIB30BaTh HOPMATHUBHO-
TEXHUUYECKYIO U CHCUAIbHYIO HAYYHYIO JINTEPATypy;

- MPOJIBUHYTHIN YPOBEHbB: B IIEJIOM NTOHUMAET CyTh METOAUKHU PEILICHUS 3a]1a4H, J10-
nyiieHbl HeTouHOCTH. CrocoOeH 000CHOBATh pelieHUs. Y MeeT UCHOIb30BaTh HOPMATHUB-
HO-TEXHUYECKYIO U CHEIHAIbHYIO HAYYHYIO JINTEPATYPY;

- BBICOKUH YpPOBEHB: MOHUMAET CYTh METOJIMKHU perieHus 3anaun. CrnocodeH 06oc-
HOBaTh PEIICHUSA. YMEET UCHOJIb30BaTh HOPMATUBHO-TEXHUYECKYIO M CHEIUAIBHYIO Ha-
YUHYIO JINTEPATYPY, IEPEAOBOU POU3BOICTBEHHBIN OIIBIT.

Cocmasnsiowas KomnemeHyuu — 61a0eHue HagblKamu

- HYJIEBOM YPOBEHb: HE JIEMOHCTPUPYET BJIAJICHUE HABBIKAMH BBINIOJHEHUS IPO-
dheccrnoHAIBHBIX 3a/1a4. He MOKeT BBIMOJHUTD 3aaHNs,

- MUHUMAJIbHBIA YPOBEHb: HE JEMOHCTPUPYET BIIAJICHUE HABBIKAMHU BBIITOJIHEHUS
npodeCCUOHANIBHBIX 3a/1au. VICTIBITHIBACT CYIIECTBEHHBIE TPYIHOCTH TPHU BHITIOJTHEHUN
OTJICJbHBIX 3aJlaHUM;

- TIOPOTOBBIN YPOBEHB: BJIaJIe€T HaBbIKAMU BBITIOTHEHUS MPO(EeCCHOHAIBHBIX 3a-
Jlad Ha MOPOrOBOM YPOBHE. 3a/1aHUA BBITIOJIHSAET MEJIEHHO U HEKAYE€CTBEHHO;

- CpEIHUI YpOBEHbB: BJIaJCET HABBIKAMH BBHITIOTHEHUS MPO(PECCHOHATBHBIX 3a/1a4.
3aanust BRIMOJIHSIET HA CPETHEM YPOBHE IO OBICTPOTE U KaYECTRY;

- MPOABHUHYTHIM YPOBEHB: BJIAJICET YBEPCHHBIMU HABBIKAMHU BBIIIOJHECHUS IPO-
dbeccroHaNbHBIX 3a1a4. BRICTPO M Ka4eCTBEHHO BBITIONHSCT 3aJaHUs, MHOTIA JIOITyCKast
HE3HAYUTENIbHBIE IOTPELIHOCTH;
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- BBICOKHI YPOBEHbB: BJIaJIC€T YBEPEHHBIMU HABBIKAMH BBITOJHEHUS TIpodeccuo-
HaJBHBIX 3371a4. BBICTPO M KaueCTBEHHO BBIMOJIHSET 3aJjaHusl, PU HEOOXOIUMOCTH JIe-
MOHCTPUPYS TBOPUECKHH MOIXO/.

Obobwennas oyeHka cpopmuposanHocmu KoMnemeHyul

- HYJIEBOM YpOBEHb: Ha HYJEBOM YpPOBHE C(HOPMHUPOBAHBI: BCE COCTABJISIOIIHE;
OJIHAa WJIH JIBE U3 TPEX, OCTAJIbHBIC — HA 00JIee BLICOKOM YPOBHE;

- MUHUMAJIBHBIA YPOBEHb: HA MHUHHUMAJIHLHOM ypOBHE C(OPMHUPOBAHBI: BCE CO-
CTaBJIAIONIUE; OJHA WM JIBE U3 TPEX, OCTAIIbHBIE — HAa 00JIe€ BHICOKOM YPOBHE;

- TIOPOTOBBIN YPOBEHb: Ha MOPOTOBOM YPOBHE C(HOPMHUPOBAHBI: BCE COCTABIISIO-
1[Me; OJHa WM JIBE U3 TPEX, OCTAIbHBIE — HAa 00Jie€ BHICOKOM YPOBHE;

- CpeHUN YpOBEHb: Ha CPEHEM YpOBHE C(HOPMHUPOBAHBI: BCE COCTABIISIOLIUE;
OJIHA WJIH JIBE U3 TPEX, OCTANIbHBIE — HA 00JIe€ BLICOKOM YPOBHE;

- TIPOJIBUHYTHIM YPOBEHB: Ha MIPOJIBUHYTOM YpPOBHE C(HOPMHUPOBAHBI: BCE COCTAB-
JIAIOIIKNE; OJTHA WJIA IBE U3 TPEX, OCTAIIBHBIE — HA BBICOKOM YPOBHE;

- BBICOKUM YpPOBEHB: Ha BBICOKOM YpPOBHE C(HOPMHPOBAHBI BCE COCTaBIISIOIINC
KOMIIETCHITUM.

4.2 Bonpocsl K 3K3aMeHy U IpUMep IK3aMEHAIHOHHOT0 Omiera
Bonpocs! Kk 3K3aMeHy:

[ToueMy BOIBTMETPHI AENIAOT C HECKOJIBKMMH MPEIEIaMA H3MEPEHHI?

Kaxkoga pazpsanocts AT MK Arduino?

Kaxosa norpemnocts AT Arduino?

KaxoBo Bxomnoe comporusienue AIIIl Arduino?

Kakoe 10mKHO OBITh BHIXOJHOE CONPOTHUBIIEHUE UCTOYHHKA U3MEPSIEMOro Hampsi-
KEHUS?

6. Kakum o06pazoM HeCTaOMILHOCTh UCTOYHUKA onopHoro Hanpspkenust AL Biusiet
Ha TOYHOCTh U3MEPEHUI?

7. Tllepeuncnute BapuWaHTHl BBIOOpa HCTOYHWMKA omopHoro Hampsokenus AILTI
Arduino.

8. Kak pa3bpoc HOMUHAJIOB AJIEMEHTOB U3MEPUTEIBLHON CXEMBbI BIUSET Ha TOYHOCTh
U3MEpPEHU U Kak ¢ 3TUM 00poThcs?

9. Kakue pexomMeHAAIlMM Bbl MOXXET€ JaThb OTHOCUTENbHO HecTabuibHOCcTH MOH
AIIIT Arduino?

10. Ilepeumncnure UHTErpAIbHBIE XAPAKTEPUCTUKH MIEPEMEHHOTO HAIIPSKEHUSI.

11. Cnocob6bl u3MepeHus: JeUCTBYIONIEr0 HAIPSHKEHUs, UX JOCTOMHCTBA M HEJIOCTaT-
KH.

12. CnocoObl U3MEPEHHI CHITBI TOKA.

13. Hatumku Xoia AJig U3MEPEHHS TOKA.

14. Ilepeuncnure JOCTOMHCTBA U HEAOCTATKA TEPMOMETPOB HA OCHOBE TEPMUCTOPOB.
15. H306pa3ute rpaduk 3aBUCUMOCTH COMPOTUBIICHHUS TEPMUCTOPA OT TEMIIEPATYPHI.
16. 3amummte Gpopmyny TKC tepmuctopa.

oW
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17. Kak TKC TepMucropa 3aBUCUT OT TEMIIEPATypPbI?

18. Ilepeuncnure OCHOBHBIE MapaMETPbl TEPMUCTOPOB.

19. ®uznueckuii cMpich KodppuIMeHTa paccessHus TepMUCcTOpa’?

20. Kak OoleHUTDb MOTPEUIHOCTh, BBI3BAHHYIO CAMOPA30TPEBOM TEPMUCTOPA?

21. Kak yMeHbIIUTh MOTPEIIHOCTh OT CaMopazorpeBa TepMucTopa?

22. Kak paccuuTaTh CONPOTUBIECHHUE TOKOOTPAHUYEBAIOLIETO PE3UCTOpA IJisi TEPMU-
cropa?

23. B kakom cimyyae HECTaOMIBHOCTH HANpSDKEHHs MUTAaHUS JAaTYUKa HE BIMSIET Ha
TOYHOCTh U3MEPECHUI?

24. llepeuncnaute JOCTOMHCTBA M HEAOCTATKH TEPMOMETPOB COMPOTUBICHHUS HA OCHO-
BE METAJUIOB.

25. Kaxos TKC TtepmMomeTpoB Ha OCHOBE IJIATHHBI, MEI U HUKEJS?

26. B dem ¢msmyeckuil cMbICT KO3 (GUIIMEHTA PACCESTHUS TEPMOMETPA COTPOTHUBIIC-
HUs?

27. Kak paccuutaTh ONTUMAaNIbHBIN TOK BO30Yyxaenus TCI1?

28. CrniocoObl 60pBOBI C MOTPEITHOCTHIO, 00YCIOBICHHONW COMPOTUBICHUEM COCIMHU-
TEJIbHBIX POBOJIOB.

29. Kak o1eHHUTh NOrpelHOCTh TEPMOMETPA, OOYCIOBICHHYIO HAIPSKEHUEM CMeLIe-
HUS HYJIA ONEPAIIMOHHOTO YCUIIUTENs?

30. Ilpunnmn newcTBUs TEpMOTIAPHI.

31. IlepeuncnuTe QOCTOMHCTBA U HEAOCTATKU TepMOTIap.

32. KaxoBa 4yBCTBUTEIBHOCTh TEPMOIIAPHI S-THUIMA P KOMHATHOM TeMIiepaType?

33. Kak OoIeHUTh MOTPEenTHOCTh TEPMOMETPA Ha TepMOoIape, OOYCIOBICHHYIO TEMIIe-
paTypHbIM apeidoM HanpspkeHueM cmenieHus vy OY?

34. CyTp IporpaMMHOTO CIIOCO0a KOMIIEHCALIUN TEMIEPaTypPhl XOJIOTHOTO CTIasl.

35. Yro Ttakoe naBnenue? M3BecTHBIC €MUHUIIBI M3MEPEHUH TaBICHHS.

36. Tumbl u3MepIeMOro JaBICHUS.

37. Paznencnue natumkoB AaBieHust pupMel Freescale Semiconductor 1mo creneHu uH-
Terparum.

38. Jlatuuk naBnenus ¢ nudpoBsiM BeixogoM BMP180.

39. EmxoctHoil matunk Biaxxaoctd HCH-1000.

40. Cnocob m3MepeHHii eMKOCTH €MKOCTHOTO JaTurKa BIaKHOCTU C HCIOJIb30BaHUEM
KOMITapaTopa.

41. Cnoco0 u3MepeHui eMKOCTH €MKOCTHOT'O JaTYMKA BJIAYXKHOCTH C UCIIOJIb30BaHUEM
MHTETpaAJIbHOTO Taiimepa NESSS.

42. JlaTuuK BIaXXHOCTH C BbIX0A0M Mo Hanpsbkenuto HIH-3610.

43. JlaTuuK BIaXXHOCTH C UGPOBBIM Bbixo oM DHT22.

44. W3MmepeHue 4acTOThI JIEKTPUUYECKOTO CUTHAJIA MyTeM IMOJCYETa YUCIa UMITYJIbCOB
3a (pUKCHPOBaHHBIM UHTEPBAT BpEMEHU. AHAIN3 MOTPEITHOCTEH.

45. W3mepeHue 4yacTOThl TyTEM OIpeAeIeHHs JUIUTEIbLHOCTH MePHoa U3MEPUTENIbHO-
ro CUrHaja. AHaJIU3 MOTPEIIHOCTEM.

46. bubnuoteku sl U3MEPEHUS YaCTOTHI C TOMOIIBIO MUKPOKOHTPOJIJIEPOB.
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IIpumep IK3aMeHAMOHHOTO OHUJIeTA:

I'OVYBIIO «JIOHELIKMI HAIITMOHAJIbHBI TEXHUYECKUI YHUBEPCUTET»
[TporpamMMa OATOTOBKU: MarucTparypa
Hamnpasnenue noarotoku: 11.04.04 DnexTpoHrKa U HAHOAJICKTPOHUKA
Hanpasnennocts (npoduis): [IpombliieHHAsS 3IEKTPOHUKA
Cemectp: 3
VYuebHast qucuuiuinHa: [IpoekTupoBaHne MUKPOTIPOLIECCOPHBIX CHCTEM

BUJIET Ne 1
1. Bamumure popmyny TKC repmucropa. M3o0pasute rpaduk 3aBUCUMOCTH COTIPOTHUBIICHUS
TEPMHCTOPA OT TeMueparypsl. [lepeuncianre 1OCTOMHCTBA U HEJOCTATKU TEPMOMETPOB Ha OCHOBE
TEPMHCTOPOB.
2. [lpuHUMD U3MEpPEeHHS YaCTOTHI ANEKTPHUECKOTO CUTHAIA ITyTEM IMO/ICYETa YMCIIa UMITYJIbCOB 32
(buKCUPOBaHHBIN UHTEPBAT BpEMEHU. AHAIIU3 MOTPEIIHOCTEH.
3. C nmoMomp0 MUKpOKOHTpOUiepa 1 naTanka Xomia ACS712 u3mepuTh HanpsHKEHUE U TOK J1abo-
paTropHoro ucrouHnuka nutanus 12 B 10 A.
YTBepK€HO Ha 3aceqaHUU Ka(eaphl EKTPOHHONW TEXHUKH,
nporokont Ne ot . 20 1.
3aB. kadenpoii DK3aMeHaTop Kyznenos JI.H.

KPUTEPUU
OLIEeHUBAHUS IK3aMeHAIMOHHO PadoThI
no aucuuiuinHe «IIpoekTupoBaHne MUKPOIIPOLIECCOPHBIX CUCTEM
U1t o0yJaromuxcs o Harnpasienue moarotoBku 11.03.04 DnekTpoHuKa 1 HAHOAJIEKTPOHUKA
(HampaBnerHnocTb (nipoduiib) — [IpoMBIIIeHHAS 37IEKTPOHHUKA)

DK3aMeH MPOBOIMTCS MHCbMEHHO 10 OmiieTaM. buitet comepkut 2 Bonpoca u 3amaqy. Kaxmbrii
BOINPOC TpeOyeT KOHKPETHOro oTBeTa. IIpn Heo0X0AMMOCTH OTBEYAOLINH TOHKEH COMPOBOJIUTH Ha-
MMCaHHOE MOSICHSIOMIEN CXEMOH (PUCYHKOM).

Bomnpockl 0XBaTIBAaIOT TEOPETHUYECKYIO YaCTh Kypca, a Takke TpeOyloT AeMOHCTPALUU MPaKTH-
YECKUX HABBIKOB, MIOJYYEHHBIX CTY/IEHTOM B X0J1€ IPAKTUUECKUX 3aHATHI U 1JaOOpaTOpHBIX padoT.

[TpaBuiIbHBIN OTBET Ha BONPOC olleHuBaeTcs B 15 6ayioB. Ecinu oTBET He MOJHBIN, TO OH OLIEHH-
BaeTcs B 5 OamioB. [Ipu oTCyTCTBHU MPaBMIIBHOIO OTBETA Ha MOCTABJIEHHBIM BONPOC 00ydaromuics
nojy4aer Hojb OansoB. I[IpaBunbHO perienHas 3aaa4a oneHruBaetcs B 30 6ayuioB. [lomydyeHHble 6anibt
3a OTBETHI Ha BOMPOCHI OUIIETa CYMMUPYIOTCS U € YYETOM Pe3yJIbTaTOB TEKYLIEro KOHTPOJIs pabOThI
CTYZICHTa BBIBOJIUTCS] UTOrOBas oneHka o 100-6amibHoi mikae.

[Tonyuennas ouenka no 100-6amnpHON 1IKaje ONpeaeNseT OUEHKY [0 FoCy1apCTBEHHON IIKa-
ne u mkane ESTS.

YTBepxk/IeHO Ha 3aceJaHuU Kadeaphl JEKTPOHHON TEXHHUKH,
npotokoa Ne ot . .20 T.
3aB. xadeapoit DK3aMeHaTop Kyznenos /I.H.

4.3 Kputepuu ouieHUBaHUs

OueHuBaHME YPOBHSI OCBOEHHUSI CTYACHTOM YYEOHOTO Marepuaia JHCLMILIAHBI
«CoBpeMEHHBIE MHUKPOKOHTPOJUIEPBDY MPOU3BOJUTCS B XOAE TEKYIIETO KOHTPOJIS M
IPOMEKYTOUYHOM aTTeCTALMU (CEMECTPOBOIO KOHTPOJIS).
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Texymmii KOHTPOJIb 3HAHUN CTYA€HTa OYHOI (HOPMbI O0yUEHUST OCYIIECTBIISIET-
Csl IO pe3yJbTaTaM BBITIOJHEHUS U 3alUThl J1a00paTOpHBIX paboT; CTyAECHTa 3a0UHOM
(dopMbl 00yUEHHS — 110 pe3yIbTaTaM BBIIOJIHEHUS HHINBUIYaIbHOTO 3aJaHHUS.

Brimonnenue n1abopaTOpHBIX padoOT C 3alIUTON OTYETA, BBHIOJIHEHUE MHIUBUIY-
aIbHOTO 3a/IaHus, MPEIYCMOTPEHHBIX pabouell MporpaMMoON TUCIMILIMHBI, SBIISETCS
HEOOXOIMMBIM yCJIOBHEM JIONYCKa CTYACHTA K IK3aMeHY.

Pacnipenenenue OanioB TEKyIIEro KOHTPOJS pabOThI CTyIEHTa Ha MPOTSKECHUU
cemecTpa npuBeieHo B Tabmure 1.

Tabmuma 1 — Pacnipenenenne 6amioB TEKymero KOHTPOJIS

dopma KOHTPOJIS Bo3MoxHOE KOJIMYECTBO [Ipumeyanue
0aJ10B
Jliig ctyneHToB 04HOM OpMBI 00YUEeHHUS
Otuét mo nmaboparop- ) 3a/iaHue BBINOJIHEHO NPAaBUIIbHO, IPOEKTHBIE
HOI1 paboTe penieHus 000CHOBAHBI, IPUBEACH aHAIH3 T10-
JIy4E€HHOTO pe3yJibTaTa
3 3a/iaHue BBIMOIHEHO B 1IEJIOM MPaBUIIBHO,

MIPOSKTHBIC PEIICHUS HE BCETIa 00OCHOBAHBI,
BO3HUKIIU TPYIHOCTH B OOBSICHEHUH TTOJTY-
YEHHBIX PE3YJIbTATOB

Hroro mo s1adoparop- 40 W3 pacuéra 8 naboparopHbIx padboT. OreHu-
HBIM padoTam (Mak- BaeTCs Kaxjas padoTa.
CHMAJILHO BO3MOK-
HOE)

UTOIO: 40 MaxkcruManabHO BO3MOXKHOE

Jl1g cTyieHToB 3a04HON (hOpMBI O0yUEHUS

BrinonHenue kypcoBoi 40 [Tpu BBINOJIHEHUU 33aJaHUS IPUHSATHI TIpa-
paboThI BUJIbHBIE TPOEKTHBIE PEIICHHUS, U3TI0KEHUE

MaTepuaia apryMeHTHPOBAaHHOE, TIOCTIEI0Ba-
TenpHOE, paboTa ohopmiieHa 0e3 3aMeyaHuit
20 3a/iaHue BBIMOJHEHO B IIEJIOM MPaBUIBHO, HO
MIPOEKTHBIC PEIICHUS HE BCETIa 000CHOBAHHI,
MMEIOTCS 3aMeYaHusl 10 0)OPMIICHHUIO.
UTOIO: 40 MaxkcuMainsHO BO3MOKHOE

IIpome:kyTouHAasi aTTeCTAIUA 110 PE3yIbTaTaM OCBOCHUS TUCITUIIIIMHBI B CEMeE-
CTp€ TPOBOJIUTCSA B (opMe ceMecTpoBOoro sk3ameHa. dopma mpoBeaeHUS dK3aMEHA —
MAChbMEHHAs. DK3aMEHAIIMOHHBIA OMJICT BKIIOYACT B ceOsl 2 TEOPETHUECKUX BOIIPOCa H
1 3amauy. [Ipu orneHuBaHMM CTyJIEHTa Ha SK3aMEHE NPENoJaBaTelh PYKOBOACTBYETCS
KPUTEPUSIMU, TIPUBEICHHBIMH B TAOIHIIE 2.

MakcuMallbHOE KOJIMYECTBO 0AjUIOB 3a OTBET Ha BOMPOC AK3aMCHAITMOHHOTO OH-
JieTa 3aCUMTHIBACTCS CTYACHTY B CIIydae, €CJIM OTBET MOATBEPKIACT BIIAJICHUE CTY/ICH-
TOM 3HAHUSMH B TTOJJHOM 00BbEeMe y4eOHOUM MporpaMMBbl, MaTeprajl U3JI0KEH B JIOTHYC-
CKOH TIOCIICIOBATEIIFHOCTH C BBIJCIICHHEM TJIaBHOTO, COJICPKUT TOYHBIC (POPMYIUPOB-
KH, COIPOBOXKJIACTCS WILTIOCTPUPYIOIIUMH CXeMaMU W PUCYHKaMH (TIpH HEOOXOIUMO-
CTH).

B cirydae, eciii 0TBET Ha BOIIPOC HE B MOJIHOM Mepe OTBEYACT MPUBEIACHHBIM Tpe-
OOBaHMSM, CTYJCHTY 3aCUMTHIBACTCS MEHbIIIEEe KOIU4YecTBO OamwtoB. [Ipu oTcyrcTBUmM
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IPAaBUJIBHOTO OTBETA Ha MOCTABJICHHBIN BOMPOC CTYAEHT noiyvaet 0 0asmios.

Tabnuna 2 — Pacnipenenenue 0amioB 0 CEMECTPOBOMY PK3aMEHY

dopMa KOHTPOJIA MakcumanbsHO
BO3MOXHO€ KOJMYECTBO OaJJIOB
OtBeT Ha BOIPOCHl 3K3aMEHa- Bonpoc 1 15
LIUOHHOTO Omiera BOIpOC 2 15
3ajada 30
NUTOI'O: 60

HTorosasi oueHkKa ornpeaesieTcs myTeM CyMMHUPOBAHUS KOJIMYECTBA OAIOB IO
pe3ynbTaTaM TEKYIIeTO KOHTPOJIS U KOJWYECTBA OAJUIOB IO PE3yJIbTaTaM CEMECTPOBOTO
sKk3amMeHa. MaKCMMAaJIbHO BO3MOKHOE KotudecTBO 6auioB — 100.

[Tonyuennas onenka no 100-0amibHOM IIKajge OMpeAesieT OIEHKY MO rocyaap-
cTBeHHOU mKane u mkaine ECTS:

Cymma 6aminoB Oruenka O1enka
no 100-0anpHOM HIKane no mkane ECTS 110 FOCY/IapCTBEHHOM LIKase
90-100 A OTan4HO
80-89 B Xoporo
75-79 C p
70-74 D v
60-69 E JIOBJICTBOPUTEITHHO
35-59 F He
0-34 =) YIIOBJICTBOPUTEIHHO

* — ¢ 00s3aTEIbLHBIM IMOBTOPHBIM N3YUCHUCM NUCHHUIINHBI.

4.4 IllpuMep TeKylIero onpoca Ha NPAKTHYECKUX (CEMUHAPCKHUX) 3aHATHAX
1 J1a00paTOPHBIX padoTax

Ha npumepe temsl «/3mepeHne noCTOSHHOTO HANPSIKEHUS:

1. Tloyemy BOJIbTMETPBI AENAIOT C HECKOJIBKUMH IpeieIaMu U3MEPEHU?

2. Kaxoga pazpsanocts AT MK Arduino?

3. Kakoga norpemnocts ALIT Arduino?

4. Kaxkxoso Bxomnoe conporusierne ALl Arduino?

5. KakuM 10imkHO OBITh BBIXOAHOE CONPOTHBIIEHHE HMCTOYHHMKA H3MEPSEMOIO
HaIpsKeHUs ?

6. Ilouemy ucrounuk omnopHoro HanpspkeHus ALIl Bauser Ha TOYHOCTH W3-
MEpEHHUI?

7. Tlepeuncnure BapuaHThl BBIOOpA MCTOUYHMKA OMOPHOTO HanpsikeHus AL

8. Kak pa30poc HOMHUHAJIOB PE3UCTOPOB BIUSET HA TOUHOCTh U3MEPEHUHN U KakK C
TUM OOPOTHCS?

OTBeThl Ha BONPOCHI BXOAHOTO KOHTPOJISI YUUTHIBAIOTCS MPENOAABATEIIEM B pe-
3yJbTaTax TeKyIIero KOHTPOJIsi pabOThI CTYACHTA.



14
4.5 KypcoBoe npoeKTHpPOBaHHE
[Tpu ouleHUBaHUH PE3YIHTATOB KYPCOBOI pabOTHI pyKOBOACTBYIOTCS CIIEIYIOIIUM

PaclpCaACICHUCM MAKCHUMAJIBHO BO3MOKHOI'O KOJIMYCCTBA 0aJIJI0B IO OCHOBHBIM pa3ac-
JIaM IIPOCKTA:

Ne HanmenoBanue pasnena MakcumanbHO BO3MOXKHOE
n/n KOJIMYECTBO OaJJIOB

1 AHaJIN3 UCXOJHBIX TAHHBIX 10

2 | Pa3paboTka CTPYKTYpHOH CXEMBI U CJIIOBECHOT'O aJrOPUTMAa 20

(YHKITMOHUPOBAHWS HU3MEPUTEIHHON CHCTEMBI

3 | Be1bop asieMeHTHOM 0a3bl 10

4 | PazpaboTka MpUHIMIHAIHLHON CXEMBI H MOJICIIN 30

5 | Pa3paboTka mporpaMMHOTO 00ecIieueHuUs 30

nToro 100

OnennBanHue pasjesna IpOU3BOIUTCA UCXOISI U3 CIETYIONIETO:

— TpaBUJIbHOE U 0OOCHOBAHHOE (APTYMEHTHPOBAHHOE) MPOEKTHOE pElICHUE C HC-
MI0JIb30BAHUEM MTPOTPECCUBHBIX TEXHOJIOTHI, COBPEMEHHOT'O 00OPYIOBAHMS M UHCTPY-
MEHTa, TPaMOTHOE MMPUMEHECHUE METOAMKH pacuéTra — MaKCHMAJIBHO BO3MOXHOE KOJIH-
4ecTBO 0aos;

— TIPaBUJIBHOE MPOCKTHOE PEIICHUE ¢ 3aMEYAHHMSIMHU 10 000CHOBAHUIO (M3JIOKCHHE
MaTepHuaya He BCerja JOTUYHOE), UMEIOTCA 3aMEYaHMsl 10 BIOOPY 000pyI0BaHUs, NH-
CTpYMEHTa, TPUBEIACHHOMY Pacu€Ty U UCIOJIb30BAHUIO €T0 pe3yabTaToB — oT 1/3 mo 2/3
OT MaKCUMAaJbHO BO3MOYKHOT'O KOJIMYECTBA OAIIIOB;

— HEBEpPHOE MPOEKTHOE pPEelIeHNE, HEYMEHNE BBIMOTHUTD PacyeT ISl IPUHATUS pe-
IIICHUS, TIOTYYCHUSI HEOOXOUMBIX PE3YJIbTaTOB — HOJIb OAJIOB.

B pesynpTaTe cymmupoBaHUS HaOpaHHBIX IO pasjaesiaM 0ajuioB PYyKOBOJMTEIb
KYpPCOBOTO TIPOCKTHUPOBAHUSI OMPEEISICT MPEABAPUTEILHYIO HTOTOBYIO OIEHKY, KOTO-
past MOKET OBITh CHIDKEHA T10 Pe3yJIbTaTaM 3allUuThl 00YUJaIOIIUIMCS KypCOBOTO MPOCKTA
nepej; KOMUCCHUEN U3 uncia npenojaaBaresniei kKadeapsl.

5 PEKOMEHAYEMAA JIUTEPATYPA
I OcHoBHast JuTeparypa

1. Ky3zneuosn JI.H. CoBpeMeHHbIE MUKPOKOHTPOJIJIEPHI B CUCTEMAX U3MEPEHHUSI, yIIPaAB-
JeHusi, 00paboTKK U oTOOpakeHuss uHMopMaIuu : yued. mocodue 1yt 00ydaroImmxcs
oOpasoBarT. yupexaeHuil Beicil. mpod. oopazoBanus / J[. H. Kysumemor ; TOYBIIO
«JOHHTY». — [Homeux : JOHHTY, 2020. — 400 c. : wmm, tabnm. — URL:
https://drive.google.com/file/d/IUHZUPHh v_1 0iOibWFEfAJiYIwYHRbA/view?usp

=sharing.

II lonostHUuTEIbHAA JIMTEpaTypa
2. YuebHoe mocobOue «MHKpOIPOLECCOPHBIE YCTPOWCTBA H3MEPUTEIBHBIX CHUCTEM»
/I.H. Ky3nenoB, A.E. Kouun, B.Il. Tapactok. — [onernk: I'BY3 «loaHTVY», 2012.


https://drive.google.com/file/d/1UHZUPHh_v_1_oiOibWFEfAJiYIwYHRbA/view?usp=sharing
https://drive.google.com/file/d/1UHZUPHh_v_1_oiOibWFEfAJiYIwYHRbA/view?usp=sharing
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— 137 c: wn. — URL: https://drive.google.com/file/d/1v4Qz2]-Xm36k-
Kkr4wEld7iijcP7dXz1/view?usp=sharing.

3. benos, A. B. IlporpammupoBanue MHUKPOKOHTPOJUIICPOB ISl HAUMHAIOIMIUX U HE
tonbko / A. B. benoB. — Cankr-IlerepOypr : Hayka u Texnuka, 2016. — 352 ¢. —
ISBN 978-5-94387-867-1. — TeKcT : 3eKTpOHHBIH // DIeKTPOHHO-OUOINOTEYHAs CHC-
tema IPR BOOKS : [caiit]. — URL.: http://www.iprbookshop.ru/60657.html.

6 YYEBHO-METOJANYECKOE OBECIIEYEHHUE JUCIUIIJINHBI

Y4eOHo-MeTOAUYECKHME U3AaHMs, paspadoTanHbie B JlonHTY:

4. Meroanueckue yKkazaHus JUJIsl BbINOJHEHUs JabopaTopHbix pabor, CPC u unanBu-
JyaJIbHOTO 3aJlaHuA 0 JTUCHUILTHHAM «MHKPOIPOIIECCOPHBIE MPUOOPHI U CUCTEMBD) U
«IIpoexkTupoBaHNE MHUKPOIPOILIECCOPHBIX CUCTEM» : NIl 0OYYAIOIIUXCS YPOBHS TPO-
(deccuoHanbHOro 00OpazoBaHus "Maructp" Mo HampariieHusiM noArotoBku 11.04.04 —
Onekrponnka u HaHodnekTpoHuka (DOH) Bcex dopm obydenus / TOYBIIO «JIOH-
HTY», Kad. snexkrponnoi texunuku ; coct. J. H. Ky3nenon. — Honenk : JIOHHTY,
2020. — CucreMm. TpeboBanus: Acrobat Reader. — 3arm. ¢ tutysn. sxkpaHa. (HocTyn depe3
JIUYHBIN KaOUHET CTYJICHTA).

5. Meronnueckue yka3aHUS JIS BBITIOJHEHHS KypCOBOM palOOTBHI MO TUCIUTIIINHE
«MuKpOTIpoTIeCCOpHBIE TPUOOPHI W CHCTEMBD» . JUIT O0Y4aloIIUXCsl YPOBHS mpodec-
CHOHAJIBHOTO 00pa3oBaHus "Maructp" mo HanpasieHusM noarotoBku 11.04.04 — Dnexk-
TPOHMKA M HaHO3JeKTpOoHHMKa Bcex (opm obOyuenus / TOYBIIO «JJOHHTVY», Kad.
anekTponHoi Texuuku ; coct. J. H. Ky3nemnos. — Honenx : JOHHTY, 2020. — Cuc-
TeM. TpeOoBanus: Acrobat Reader. — 3aru. ¢ TuTy. skpana. (I0CTyN Yepe3 JIUYHBIN Ka-
OWHET CTyJCeHTA).

JJIEKTPOHHO-UH(OPMALMOHHBbIE PeCypPChI
OBC JIOHHTY - http://donntu.ru/library .
9BC IPR SMART - http://www.iprbookshop.ru.

7 MATEPHUAJ/IBHO-TEXHUYECKOE OBECIHHEYEHHUE AUCHUIIJINHBI

7.1 JleKnHOHHBIE 3AHATHSA:

Jlexumonnas ayautopus Ne 8.807, yueOHBIN KOpIyC 8, sl MPOBEACHUS 3aHATUN
JICKITMOHHOTO THIIA, TPYNIOBBIX M HWHIAWBUAYATbHBIX KOHCYJIbTAlUH, TEKYIIETO KOH-
TPOJII ¥ MPOMEXKYTOUHOU aTTecTanuu. Crenuaninu3upoBaHHas MeOesb: JT0ocKa ayau-
TOpHAs!, MapPThI, IEMOHCTPAIIMOHHbBIE CTEHIbl. MylnbTUMEIUITHOE 000py0BaHUE: CTa-
IIMOHAPHBIN KOMITbIOTEp Ha 0aze Penttium4-2.8 — 1 mT., MyJIbTUMEIUHHBIA TIPOEKTOP
Epson, skpan. CuctemHoe obecnieuenue: onepaironHas cucrema Windows XP Profes-
sional x86/64 (akamemuueckas smnensust DreamSparkPremium); OpenOffice 2.0.3
(oomectBennas ymuen3us MPL 2.0); Google Slides (Oecriarnas Bepcusi); Mozilla Fire-
fox (oomectBennas ymuensus MPL 2.0).


https://drive.google.com/file/d/1v4Qz2I-Xm36k-Kkr4wEld7iijcP7dXz1/view?usp=sharing
https://drive.google.com/file/d/1v4Qz2I-Xm36k-Kkr4wEld7iijcP7dXz1/view?usp=sharing
http://www.iprbookshop.ru/60657.html
http://donntu.ru/library
http://www.iprbookshop.ru/
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7.2 JIaGopaTopHbIe 3aHATHSA

VYyebnas nadoparopusi (komnberoTepHblii kiaacc) Ne 8.710, yueOHbIN kKopmyc 8,
TUTSI TIPOBEJICHUS 3aHATUI Tab0paTOPHOTO TUTA (C BO3MOKHOCTHIO TIOJIKIIFOUCHHUS K Ce-
TH «HTEpHET»), TPYNIOBBIX M HHAUBUIYAJIbHBIX KOHCYJIBTAIUH, TEKYIIETO KOHTPOJIS
U MPOMEXKYTOUHOH arrecranuu. Crenuanu3upoBaHHas MeOeb: TOCKa ayauTOpHAas,
cTOJIbI, CTYJIbs. O0opynoBanue:- kommnbioTepsl Celeron-2,4 — 10 mt.,, AMD Sempron
2200-1,67 — 1 mrt., Pentium4-2,66 — 1 mit., yueoHo-oTnagounsiii crena EVB031/AVR —
5 mIT.; - TeYEeUcKaTeNb TOPIOYKX ra3oB - 11T.; - razoananuzatopsl - [IIN-11 — 2 wT; pa-
nuometp - CPII-88 — 1 mit.; nozumetp - “Cropa-TY” — 1 mwr.; Bubporecrep - BT-1M —
1 mT.; MHAUKATOp BUOPOJMArHOCTUYECKHM — | IIT.; TOJIIMHOMEp YJIbTPa3BYKOBOU -
TT-100 —1 mrt.; TBepaomep auHamuueckuii - TH-130 — 1 mt.; u3mepurens cloiMHOCTH
noBepxHoctd - TR100 —lmt. CucreMHOe obecrieueHue: onepanuoHHas cuctema Win-
dows XP Professional x86/64 (axamemuueckas aunen3us DreamSparkPremium); Ope-
nOffice 2.0.3 (o6mmectBennas aunensus MPL 2.0); Google Slides (6ecruiatHast Bepcus);
Mozilla Firefox (o6mectsennas muren3us MPL 2.0); GNU Octave-6.1.0 (oGriecTBeH-
Hasl JTUICH3HS).

7.3 CamocTosiTeibHasA padoTa

[TomernieHust AJis CaMOCTOSITENIbBHONW PabOThl ¢ BO3MOXKHOCTBIO MOAKIIOYEHUS K
cetu «MHTepHeT» M oOecrnedyeHueM J0CTyna B JJIEKTPOHHYIO HWH(OPMAIMOHHO-
o0pa3oBaTeNIbHyI0 CpeAy OpraHHM3allMy: YWTaJbHBIE 3ajbl, yueOHble Kopmyca 2, 3, 8
(aynutopus Ne8.602) (koMIbIOTEpHAsI TEXHUKA C BO3MOXKHOCTBIO TIOJKIIOUEHUSI K CETH
«AnTepuer» u  obOecmedyeHWEeM JOCTyNMa B  JJICKTPOHHYIO  HH(POPMAIIMOHHO-
obpazoBatenbHyto cpeny (QUOC JOHHTY) u 251eKTpoHHO-OUOINOTEUHYIO CUCTEMY
(OBC IPRbooks), a Takke BO3MOKHOCTHIO MHIUBUAYAJIBHOTO HEOTPAaHUYEHHOTO JOC-
tyna oOy4daromuxcs B 9bC u DUOC nocpeactsom Wi-Fi ¢ mepcoHaIbHBIX MOOMIBHBIX
ycrpoiictB. CucTeMHOE OOecreucHue: onepannoHHas cucrema Microsoft Windows 7
(axkagemuyeckas munensus, OpenOffice 2.0.3 (oOmectBennas munensuss MPL 2.0),
Mozilla Firefox (o6mectBennas nwuneHsuss MPL 2.0), Moodle (Modular Object-
Oriented Dynamic Learning Environment) (o6mectBennas nuuensust GNU).



