MMUHUCTEPCTBO ObPA3B0OBAHMA U HAYKH

JIOHELIKOM HAPO/IHOM PECITYBJIMKH
FOCY JAPCTBEHHOE OBPA3OBATEJIbHOE YUPEX/IEHUE
BBICHIEIO ITPO®ECCUOHAJIBHOI'O OBPA3OBAHMS
«JIOHELKMI HALIMOHAJIbHBI TEXHUYECKWM YHUBEPCUTET»
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PABOYASI IPOT'PAMMA JIUCUUTIJIMHBI

b51.B.02 IIpoekTupoBaHHe MUKPOIIPOLECCOPHBIX CHCTEM

(KO 1 HAUMEHOBAHHE JIMCUHITIMHBI COIACHO chﬁMOMy nnauy)

HanpaBneHne I[NOAIOTOBKHU!

12.04.01 — IIpubopocrpoenue

(KO/1 1 HAMMEHOBAHUE HANPaBJICHUs NOArOTOBKH / cneuuaibHOCTH)

HanpaBineHHOCTh NudopmannoHHble W3MepUTENIbHBIE TEXHOJIOTUH
(npo¢unp):

(nanmenoBanue npoduiis / MarueTepeKoil NPorpamMMbl /cnelmainsaimm)
[Iporpamma: Maructpatypa

(GakanaBpuar, MarucTpaTypa, CelHaINTET)

®opma 00yueHus: Ounasi, 3a04Hasl

(ouHas, 3a0uHas, 0UHO-3a04Has )

dopma 00yueHus Oynas 3aounas |
Cemectp(bl) 23 2D
O61as tpynoémkocth B 3ET/uacax 7/252 11252
KonrakTHast paboTa (4ac.), B TOM 4YHCIIe: 95 42
Jexuuu (Jac.) 34(17+17) 12(6+6)
nabopaTtopHbie paboThl (Uac.) 51(17+34) 12(4+8)
npakTU4yeckre (CeMHHapCcKue) 3aHaTus (Jac.) - -
CamocrosTenbHas pabota (4ac.), B TOM YHUCIe: 85(34+51) | 138(56+82)
KypcoBo#i 1poekT (pabota) (cemecTp/yac.) 3/36 3/36
KoHTpoJib (9K3aMeH, 4ac./3a4€r) IK3/IK3 IK3/9K3
72(36+36) 72(36+36)

Jouenx, 2023 r.




Pabouas nporpamma aucuumniussl «IIpoekTupoBaHre MUKPONPOLIECCOPHBIX CHC-
TE€M» COCTaBJIeHa B COOTBETCTBUM C Y4eOHBIM IUIaHOM NO crnenuaibHocTd 12.04.01
ITpubopocrpoenue (HanpaBieHHOCTH (mpoduib) «M3mepurensible HHGOPMALMOHHLIC
TexHoJoruu») i 2023 rona npuéma no o4HOU U 3a04HOM Gopmam o0yUueHusI.

CocraBurelib:

JIOLEHT Kadeapbl SIEKTPOHHOM TEXHUKH,
K.T.H., IOLIEHT Ky3neunos /I.H.

(noanuce)

PabGouas mporpamMa paccMoTpeHa H NPHHSITA Ha 3aceJaHUU Kadeapwl dliek-
TPOHHOMW TEXHUKH.
[Iporokon ot «17» mapta 2023 roma Ne 8.

3aBeayrouuii kadeapoi ﬁ? Ky3zneuos JI.H.

(noanuce)

PaGouasi nmporpamma omoopena yueoHo-meToaudeckoii komuccueit 'OYBIIO
«IOHHTY» no cnetmansuoctu 12.03.01 [Mpudopoctpoenue.
[Iporokon ot «17» maprta 2023 roga Ne 3.

[Ipencenarens %‘ Ky3neuos JI.H.

(noanuce)

Pabouas nporpamma npoasiena s 20 rojia npuéma Ha 3aceflaHuu Kadeapbl
IEKTPOHHOW TEXHUKH.
[IpoTokon oT «  » 20 roga No :

3aBenyromuii kadeapoit

(noanuce) (D.N.0.)

Pabouas nporpamma npoasena s 20 rojia npuéma Ha 3acelanuu Kadeapbl
ANIEKTPOHHOU TEXHUKH.
[IpoTokon oT « _ » 20 roga Ne .

3aBenyromuii kadeapoi

(nOANKMCH) (D.H.0.)

PaGouasi nmporpamma npoasena s 20 rojia nMpuéMa Ha 3aceaHuu Kadeapsl
AJIEKTPOHHON TEXHHUKHU.
[IpoTokon oT «__ » 20 roga Ne .

3aBenyroluii kadeapoi

(nojanucey) (D.H.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 PA3JIUYHBIX (PU3UUECKUX BEIHUKH.

B pe3ysnbTaTe n3ydeHus JaHHOTO Kypca CTYJEHT JOJIKEH:

3HATh: CIIOCOOBI U3BMEPEHUN YACTOThI, HAMIPSIKEHUS], CUJIbI TOKA, CONIPOTUBJICHHUS,
IEKTPUUECKON €MKOCTH, MHAYKTHBHOCTH, TEMIIEPATYphl, JaBICHUS, BIAKHOCTH, KOH-
LEHTpalMU ra30B, OCBEIICHHOCTH; XapaKTEPUCTUKH AATYUKOB JUISI MU3MEPEHHS IJIECK-
TPUIECKUX U HEIJICKTPUICCKUX BEITUIMH; BO3MOKHOCTH COBPEMEHHBIX MUKPOKOHTPOJI-
JIEPOB; CXEMBI MOAKIIOYEHUS TaTYUKOB K MUKPOKOHTPOJUIEPY; METOJIbI OLEHKH METPO-
JIOTUYECKAX XAPAKTEPUCTHK MHUKPOIPOIIECCOPHBIX M3MEPUTEIBHBIX CHCTEM W 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 TPUOOPOB; OLICHUBATh METPOJIOTHUUYECKHE XaPAKTEPUCTUKHU H3MEPHUTEIBHBIX
npUOOPOB M CHCTEM; BBIMIOJHITH UMUTAIUOHHOE MOCIUPOBAHUE C IEJBbIO OTIAJKU
pa3pabOTaHHOTO MPOTPAMMHOTO 00ECTIEUEHHUS U CXEMHBIX PEIICHUN.

Baanerb: HaBbIKAMU TPOCKTHUPOBAHUSI MHKPOIPOIIECCOPHBIX H3MEPUTEIbHBIX
CUCTEM U MPUOOPOB; HABBIKAMH Pa3pabOTKHU MPOrpaMMHOr0 oOecreueHus AJisd COBpe-
MEHHBIX MUKPOKOHTPOJUICPOB; HABBIKAMH UMHUTAIIMOHHOTO MOJICITUPOBAHUS MHUKPOKOH-
TPOJIJICPHBIX W3MEPUTEIHHBIX; TPUEMaMi UMHUTAIIMOHHOTO ¥ MaTeMaTHYECKOTO MOJIe-
JUPOBAHMS H3MEPHUTEIHHBIX TPHOOPOB U CHCTEM.

[lepeuncneHHbie pe3yJbTaThl O0YUYEHUS SBISIOTCS OCHOBOM st (popMHUpOBaHUs
CHEAYIOINX KOMIETEHIINH:

- CIOCOOEH OCYIIECTBIISATh KPUTUUECKHM aHaIN3 MPOOJIEMHBIX CUTYaIlUi Ha OC-
HOBE CHCTEMHOTO 0JIX0/1a, BbIpadaThiBaTh cTpaTeruio aeicteuit (YK-1);

- crocoOeH pa3padbaThiBaTh (PYHKIIMOHAIBHBIC U CTPYKTYPHBIE CXEMbI IPUOOPOB
U CUCTEM C OTpeeIeHueM UX (PU3MUECKUX MPUHIIUIIOB JEHCTBUSA, CTPYKTYp U yCTa-
HOBJICHMEM TEXHUYECKUX TPeOOBaHUI HA OT/eNbHbIC 0J10KH 1 dyieMeHThI ([TK-4);

- CIIOCOOEH MPOEKTUPOBATH M KOHCTPYUPOBATH Y3IIbI, OJIOKHU, MPUOOPHI U CHCTE-
MBI C HCTIOJIb30BAHUEM CPEJICTB KOMITBIOTEPHOTO MPOCKTUPOBAHMUS, TIPOBEICHUEM TTPO-
CKTHBIX PacyeTOB U TEXHUKO-3KOHOMHUYEeCKHM oO0ocHoBaHKeM (ITK-5);

- C1IOCOOEH COCTABJIATh TEXHUUECKYIO IOKYMEHTALUIO, BKIIIOYasi HHCTPYKIIUH 110
SKCIUTyaTal[|MH, TPOrPaMMBbI HCIIBITAHHM, TeXHUYecKue yeiaoBus u apyrue (ITK-7);

- crtoco0OeH pa3padaThiBaTh M ONTUMHU3HPOBATH MTPOTrPaMMBbl MOJIETBHBIX U Ha-
TYPHBIX SKCIIEPUMEHTAIILHBIX UCCIIe0BaHuH nprudopoB u cucteM (I1K-9).
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2 MECTO JUCIHUILIMHBI B OCHOBHOM OBPA3OBATEJILHOM

ITPOI'PAMME

JMuctumnaa otHocuTcss K bioky 1 «bnok 1. Hucuumiuasl (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-
npasieHuto moarotoBku 12.04.01 IIpuGopoctpoeHue
«MHbOpMAIIMOHHBIE W3MEPHUTEIBHBIE TEXHOJIOTHHY»): «AJNIalTUBHBIC SJICKTPOHHBIC M

MUKPOIIPOLIECCOPHBIE CUCTEMBD.

(Marucrepckas mporpamma

3HaHWSA U YMEHUS, MPUOOPETEHHBIC TTPU OCBOCHUH JTAHHOW JUCIMIUINHEI, Peau-
3YIOTCSl CTYJIGHTOM MPU MPOXOKACHUU YUYEOHON U MPOU3BOJCTBEHHOM 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 / 3a049Has popma)

B ToMm uucne

Beero Jlexkmmuu | JlaGop. [Ipaxr. CP
1 | U3mepenne HanmpsHKeHUS 16/18 4/2 6/2 0/4 6/13
2 | 3mepenne cuibl TOKa 16/18 4/2 6/2 0/0 6/13
3 | M3mepenue TemmnepaTypbl 16/18 4/2 6/2 0/0 6/13
4 | 3mepeHue naBiIeHUS 16/18 4/2 6/2 0/0 6/13
5 | U3mepeHue BIaXXHOCTH 16/15 4/1 6/1 0/0 6/13
6 | U3mepeHue 4acTOTHI 16/15 4/1 6/1 0/0 6/13
7 | U3mepenue cocrasa rasa 16/15 4/1 6/1 0/0 6/13
8 | U3MepeHne OCBEIIEHHOCTH 22/13 6/1 9/1 0/0 7/11
KonrtakTtHas paboTa (0MOJHUTEIbHAS ) 10/14
Kypcosas pabora 36/36 36/36
Wroro mo Bugam 3aHsTHil 180/180 | 34/12 51/12 0/4 85/138
KonTpo:b 72/72
HUTOI'O 252/252

(I)opanOBaHne KOMIIETEeHIIUH B pe3yjabTare 0CBOCHUA TEM JUCHHUIIINHBI

Kommerenmun TeMbI TUCITUTIIIMHBI, HalleJICHHBIC Ha (POpMUPOBAHHE
KOMIIETEHINHU
VK-1 Temsr 1-8
I1K-4 Temsr 1-8
I1K-5 Temsr 1-8




Komnerenmun TeMbl AUCIUTIINHEI, HalleJIEHHbIE HAa (DOPMUPOBAHKE
KOMIIETEHIINH
[1K-7 Temsr 2, 3,5, 6
[1K-9 Temsr 2, 3,5, 6
3.2 Jlekuun

Tewma 1. U3mepenue HanpsKeHUsI

ConepxkaHue TeMbl 1:

Oo6mue cBenenus. CorsacoBaHue MO COMPOTUBICHUIO UCTOUYHUKA HAIIPSIKEHUS C
ALTI. Bwibop ucTOYHMKA ONMOPHOro HampspKeHus. M3aMepenue GONbIINX HANPSHKEHUM.
[Ipumep 1 pacuera u ckerya. M3mepenune manbix HanpsbkeHuid. [Ipumep 2 pacueta u
ckeTya. BoabTMETp MOCTOSIHHOTO HANPSHKEHUS C aBTOMAaTHYECKUM BBIOOPOM TPE/IEIOB
n3mepeHuid. KoHTpoiabHbIE BOTPOCHI

JIureparypa k Teme 1: [Ommoka! UCTOYHUK CCHUIKU He HaiiieH.1].

Tema 2. I3mepenue cuisl TOKa

ConepkaHue TeMbI 2:

CrocoObl n3MepeHus cuibl Toka. Mcronb3oBaHue MIyHTa JUIsl U3BMEPEHUs TOKa.
Hcnonp30Banue CrielMaln3upOBaHHBIX MUKpOcxeM. Mcnonb30BaHne TaTUMKOB XOJUIA.
Hcnonb3zoBanue TpaHchopmaTopa TOKa JJIsl U3MEPEHUs NEepeMEeHHOro Toka. [Ipumepsl
IPOrpaMMHUPOBAHMS U MOAENUPOBaHUsl. KOHTPOJIBHBIE BONIPOCHI.

Jlureparypa k Teme 2: [1,2].

Tema 3. I3mepeHue TeMIeparypsl

ConeprxaHue TeMbl 3:

OoOume cBeneHus. TepMUCTOPBI, JaTUMKU TEMIIEpaTypbl Ha OCHOBE METAJUIOB,
TEPMOIIapbl, TUPOMETPHI, TEIUIOBU30pLI. [IpaiiBepbl. 3mepuTtenbHbie cxeMbl. [IpumMepbl
IPOrpaMMUPOBAHMS U MOJEIUpoBaHus. KOHTpOJIbHBIE BONIPOCHI.

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

Tema 4. 3mepenne naBieHus
ConepxxaHue TeMbl 4:

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

Tema 5. 3mepeHne BIaXHOCTH

ConeprkaHue TEMBI 5:

O6mue cBenenus. AHanoroBbie natuuku. [{udpossie natumku. M3mepurensHbie
cxembl. [Ipumepsl mporpaMMupoBanust 1 MOJETHPOBaHusa. KOHTpOJIbHBIE BOITPOCHI.

Jlutepatypa k Teme 5: [1, 3].

Tema 6. MI3mepeHne 4acToThl U Ieproja
ConepkaHue TeMBbI 6:
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Crnioco6s1 m3mepennst yactotel. Crioco6 1. M3mepenue Bbicokux yactoT. Criocod
2. VI3MepeHne HU3KUX 9acTOT. bBUOIHOTEKH [JIsl M3MEpeHHs 9acToThl. bubmuore-
ka FreqCount. bubmmoreka FreqMeasure. M3meputenbHbie cxembl. [IpumMepbl
IPOrpaMMHUPOBAHUS U MoJienupoBaHusl. KOHTpOIbHBIC BOIPOCHI.

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

Tema 7. U3mepenue coctaBa rasza

ConeprkaHue TeMBI 7:

Oo6mue ceegenus. O030p ra3oBbix gaTuukoB cepuu MQ. O630p onTHUYECKOTO
JaT4YMKa YTJIEKHCIOTo ra3a. ANNpOKCHMAIUs XapaKTepUCTHK mpeoOpa3oBanus. M3me-
puTenbHble cxeMbl. [IpuMepsl mporpamMmupoBaHus U MojenupoBaHus. KoHTpoibHbIE
BOTIPOCHI.

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

Tema 8. I3mepeHue OCBEIIEHHOCTH

ConepxkaHue TeMbI §:

Oo6mue cBeneHus. XapakTEPUCTUKU ONTUYECKOTro u3nydeHus. O030p AaT4YMKOB
ocBelleHHOCTU. M3meputenbHbie cxeMbl. [Ipumepsl mporpaMMHUpPOBAHUS U MOIEIUPO-
BaHUS. KOHTPOIBbHBIE BOIIPOCHL.

Jluteparypa k Teme 8: [1].

3.3 IlpakTnyeckue (CeMUHAPCKHE) 3AHATHS
B yueOHOM 11aHe HE 3aIIaHUPOBAHO.

3.4 JlaGopaTopHble padoThI

Ne Tema 3ansTHS O6bvem, | Jlutepa-
n/m yac. Typa
OYH/3a04H
1 M3MepeHnie HAPsDKEHUs 6/2 [1, 4]
2 V3MepeHre CHITbI TOKa 6/2 [1, 4]
3 V3MepeHne TeMneparypel 6/2 [1, 4]
4 3Mepenne NaBJIeHus 6/2 [1, 4]
5 M3MepeHne BIaKHOCTH 6/1 [1, 4]
6 3MepeHune 4acToThl 6/1 [1, 4]
7 3MepeHne cocTaBa rasa 6/1 [1, 4]
8 3MepeHne OCBENEHHOCTH 91 [1, 4]
HUTOI'O: 51/12




3.5 CamocTosiTesibHAsA padoTa CTy/AeHTA

Ne Bunpl camocTosaTensHON paboThI CTyIeHTa O0OnBeM, yac.
/1 OYH/3a04H
1 W3yuenune JeKIMOHHOTO MaTepraia 25/50
2 [TonroTroBKa K MPaKTUYECKUM 3aHSITHIM 0/0
3 IToaroToBka K J1abOpaTOPHBIM 3aHATHAM 24/52
4 BrlmmotHEHHE KypCOBOTO MPOCKTA 36/36
5 BrinonHenne MHAMBHUTYaIbHOTO 33/1aHUS 0/0
HUTOI'O: 85/138

3.6 KypcoBoii npoekT (pa6ora), MHAMBUAYAJIbHOE 32 IaHUE

Y4eOHbIM IJIAHOM B paMKaxX OCBOEHHUS JUCLMIUIMHBI MPEAYCMOTPEHO BBIMOIHE-
HUE CTYJEHTaMH KypCOBOM padoThI.

KypcoBas paboTa nocpsiieHa MpOEKTHPOBAHUIO MUKPOIPOLIECCOPHOTO U3MEPH-
TEJII OTHOCHUTEJIBHOW BJIAKHOCTH BO3JyXa C KOPPEKLIHMEN NMOKA3aHUU IO TEMIIEPATYpE.
CryzneHTy npeuiaraeTcsi CaMOCTOSITENIbHO pa3padoTaTh HU3MEPUTENb, B COCTaB KOTOPO-
ro BOMAYT AATYMKHU BJIAXXHOCTH U TeMIEpaTyphl (IIpeasiaraeTcs MpernoaaBaTesieM B Co-
OTBETCTBUU C BAPUAHTOM 3aJlaHusl), MUKPOIPOLECCOPHBIA MOAYJb, UHIUKATOP U Kila-
BHATYDA.

KypcoBast pabota cocrout u3 noscautenbHoi 3amucku (I13) u rpaduyeckoro
matepuana. Oowvem I13: 15-20 cTpanuil pyKOMUCHOTO WK MEYaTHOTO TEKCTA.

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

OcHoOBHas pacyeTHasi 4acTh AOJKHA 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 mKajabl 1Jisi HHTETPUPOBAHHON OLIEHKH YPOBHS cGopmMHpo-
BAHHOCTH KOMIIETECHIIN

Cocmasnaiowas KomnemeHyuu — NOJTHOMA 3HAHUL

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

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

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



- CPEIHUM YPOBEHb: aHbI JIOCTATOYHO IIOJHBIC, TOYHBIE U ApTyMEHTUPOBAHHBIC
OTBETHI Ha BOIIPOCHL. B 11€JI0M 3HAE€T TEPMUHBI, OIIPENEICHUS U NIOHATHA; OCHOBHBIE 3a-
KOHOMEPHOCTH, COOTHOILIEHUS], TPUHLMIBL. J{0MyI1IeHO HECKOJIBKO HETPYObIX OLIMOOK;

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

- BBICOKHM YpOBEHb: JIaHbI IIOJHBIC, TOYHBIE U apIryMEHTUPOBAHHBIC OTBETHI Ha
BOIIPOCHI. 3HAET TEPMHHBI, ONPENEICHUS U MOHITHS; OCHOBHBIE 3aKOHOMEPHOCTH, CO-
OTHOILICHMS], IPUHIUIIBL. J[OIyIIIEHO HECKOJIBKO HETOYHOCTEN.

Cocmasnsaiowas KomnemeHyuu — yMeHus

- HYJICBOM YpPOBEHb: MOJIHOE OTCYTCTBUE MOHUMAHUSI CYTH METOJIUKU PELICHUs
3aJlauu, IOMYIIEHO MHOXKECTBO IpyOeHIInX OMMOOK / 3aJJaHusI HE BBITIOJIHEHBI BOOOIIIE;

- MUHUMAaJIbHBIA YPOBEHB: €1a00€ MOHMMaHUE CYyTH METOJMKH PEUICHUsS 3aJauH,
JIOTTyIIeHBI TpyOble ommOKku. Pemenus He o0ocHoBaHbl. 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 JIUTEpaTYy-
pe;

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

- MPOJIBUHYTHIN YPOBEHbB: B IIEJIOM NTOHUMAET CyTh METOAUKHU PEIICHHUS 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 oboc-
HOBaTh PEILICHUSA. YMEET UCHOJIb30BaTh HOPMATHUBHO-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 YPOBEHBb: HE JEMOHCTPUPYET BIIAJICHUE HABBIKAMHU BBIITOJIHEHUS
npodeCCUOHANIBHBIX 3a/1au. VICTIBITHIBACT CYIIECTBEHHBIE TPYIHOCTH TPHU BHITIOJTHEHUN
OTJICJbHBIX 3aJlaHUM;

- TIOPOTOBBIN YPOBEHB: BJIaJI€€T HAaBbIKAMHU BBITIOTHEHUS MPOGECCHOHANIBHBIX 3a-
Jlad Ha MOPOrOBOM YPOBHE. 3a/1aHUA BBINOJIHSAET MEJJICHHO U HEKAYECTBEHHO;

- 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 KaYECTBEHHO BBHITIOJHSACT 33aHUs, HHOT/IA JOIMTYCKas
HE3HAYUTENIbHBIE IOTPELIHOCTH;



9

- BBICOKHI YPOBEHbB: BJIaJIC€T YBEPEHHBIMU HABBIKAMH BBITOJHEHUS TIpodeccuo-
HaJBHBIX 337a4. BBICTPO M KaueCTBEHHO BBIMOJIHSET 3aJaHusl, IPU HEOOXOJUMOCTH JI€-
MOHCTPUPYS TBOPUECKHH MOIXO/.

Obobwennas oyeHka chopmuposanHocmu KoMnemeHyutl

- 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 JBE U3 TPEX, OCTAIbHBIE — HA 00JIe€ BEHICOKOM 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 CPEIHEM 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;

- BBICOKHM YpPOBEHb: Ha BBICOKOM YpPOBHE C(HOPMHPOBAHBI BCE COCTaBIISIOIINE
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 HCTOYHHMKA OMOpHOTO HampsbkeHus ALl
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 UHTETpAIbHBIE XapPAKTEPUCTUKHU EPEMEHHOTO HAMPSKEHUS.

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 HEAOCTATKM TEPMOMETPOB HA OCHOBE TEPMHUCTOPOB.
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. ®usnueckuii cMpich KOdPPHUIIMEHTA paccesTHUs TEpMHUCTOpa?

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 cimyuae HECTaOMJIBHOCTh HANPSKEHUS MUTAHUS JaTUYMKa HE BIUSET 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 HUIIMEHTA PACCESTHUS TEpPMOMETpa COMPOTHBIIC-
HUs?

27. Kak paccuutaTh ONTUMAaNIbHBIN TOK BO30Yyxaenus TCI1?

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

29. Kak o1eHUTh NOrpelHoCTh TEPMOMETPA, OOYCIIOBICHHYIO HANPSLDKEHUEM CMellle-
HUS HYJIS ONEPAIMOHHOTO YCUIUTEIS?

30. Ilpunnmn newcTBUs TEpMOTIAPHI.

31. IlepeuncnuTe QOCTOMHCTBA U HEAOCTATKU TepMOTIap.

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

33. Kak OoIeHuTh MOTPEenTHOCTh TEPMOMETpPA Ha TepMoIrape, 00yCIOBICHHYIO TeMIIe-
paTypHbIM peidoM HanmpspkeHueM cMmenieHus Hyas OY?

34. CyTp IporpaMMHOTO CIIOCO0a KOMIIEHCALIUN TEMIEPaTypPhl XOJIOTHOTO CTIasl.

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

36. Tumbl u3MepIeMOro JaBICHUS.

37. Paznenenue natumkoB AasiieHust hpupMal Freescale Semiconductor mo crenenu 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 €MKOCTHOTO JaTYMKA BJIAXXHOCTU C UCIIOJIb30BAaHUEM
MHTETpaAJIbHOTO Taiimepa NESSS.

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

43. JlaTuuK BIaXXHOCTH C UGPOBBIM Bbixo oM DHT22.

44. W3MmepeHue 4acTOThI JIEKTPUYECKOIO CUTHAJIA MyTeM IMOACYETa YHUCIa UMITYIbCOB
3a (pUKCHPOBaHHBIM UHTEPBAJ 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 IK3aMeHAIMOHHOT0 OHUJIeTA:

I'OYBIIO «JIOHELIKMI HAIITMOHAJIBHBIN TEXHUYECKU YHUBEPCUTET»
[TporpaMMa OATOTOBKU: MarucTparypa
Hamnpasnenue noarorosku: 12.04.01 ITpudopoctpoeHue
Hampasnennocts (ipoduis): MHGOpMAIIMOHHBIE H3MEPUTENBHBIE TEXHOJIOTUU
Cemectp: 3
VYyeOnas qucuuminHa: [IpoekTHpoBaHrE MUKPOIIPOIIECCOPHBIX CUCTEM

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 ANEKTPHUUECKOTO CUTHANA ITyTEM MOACYETa YHCIa UMITYJIHCOB 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.
YTBepKI€HO Ha 3aceqaHUU Ka(eaphl IEKTPOHHONW TEXHUKH,
nporokont Ne ot . 20 1.
3aB. kadenpoii DK3aMeHaTop Kyznenos JI.H.

KPUTEPUU
OLIEeHUBAHUS IK3aMeHAIMOHHO PadoThI
no aucuuiuinHe «IIpoekTupoBaHne MUKPOIIPOLIECCOPHBIX CHCTEM
I o0yJaromuxcs mo Hanpasienue moarotoBku 12.04.01 TIpubopoctpoenue
(HampaBnenHocTb (mpoduib) — MHGOpMAIOHHBIE H3MEPHUTEbHBIC TEXHOIOTHH)

DK3aMeH MPOBOIMTCS MHCbMEHHO 10 OmiieTaM. buitet comepkut 2 Bonpoca u 3amaqy. Kaxmbrii
BOINPOC TpeOyeT KOHKPETHOro oTBeTa. IIpn HeoOX0IMMOCTH OTBEYAIOLIUI JTOJKEH COMPOBOIUThH 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.

[TpaBuiIbHBII OTBET Ha BOMpOC OlleHnBaeTcs 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 mkaine ESTS.

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

4.3 Kputepuu ouieHUBaHUs

OueHuBaHME YPOBHSI OCBOEHHUSI CTYACHTOM YYEOHOTO Marepuala JHCLMILIAHBI
«CoBpeMEHHBIE MHKPOKOHTPOJUIEPBDY MPOU3BOAUTCS 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; CTyAEHTa 3a0UHON
(dopMBbl 00yUEHHS — 110 pe3ybTaTaM BBIIOJIHEHHUS MHIUBUIYaIbHOTO 3aJaHHUS.

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

Pacnipenenenue 0anioB 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 OopMBI 00YUEeHHUS
OTuét mo maboparop- ) 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 OOBSICHEHUU TIOITY-
YEHHBIX PE3YJIbTATOB

Hroro no 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 BBINONIHEHUU 33JJaHUS IPUHSATHI Tpa-
paboThI BUJIbHBIE ITPOEKTHBIE PEIICHUS, 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 orneHWBaHMM CTyJIEHTAa Ha dK3aMEHE IPEMNOJIaBaTellb PYKOBOJCTBYETCS
KPUTEPUSIMU, TIPUBEICHHBIMH B TAOIHIIE 2.

MakcuMallbHOE KOJIMYECTBO 0AjUIOB 3a OTBET Ha BOMPOC AK3aMCHAITMOHHOTO OH-
JieTa 3aCUMTHIBACTCS CTYACHTY B CIIydae, €CJIM OTBET MOATBEPKIACT BIIAJICHUE CTYJICH-
TOM 3HAaHUSMH B TTOJJHOM 00BbeMe ydeOHOH MpOorpaMMbl, MaTepraj M3JI0KEH 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 MPHUBEIACHHBIM 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

dopmMa KOHTPOJIA MakcumanbsHO
BO3MOXHOE 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 KOJUYECTBA OAJIOB 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/IApCTBEHHON LIKaje
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 (CEMUHAPCKUX) 3AHATUAX
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 BxonHoe conpotusierne ALl Arduino?

5. KakuM 1oimKHO OBITh BBIXOJHOE CONPOTHUBIICHHE HCTOYHHMKA H3MEPSEMOIO
HaIpsKeHUs ?

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

7. Tlepeuncnure BapuaHThl BBIOOpA MCTOUYHMKA OMOPHOTO HanpsikeHus AL

8. Kak pa3z0poc HOMUHAJIOB PE3UCTOPOB BIUSET HA TOUHOCTh U3MEPEHUHN U KaK C
TUM OOPOTHCS?

OTBeThl Ha BONPOCHI BXOAHOTO KOHTPOJISI YUUTHIBAIOTCS MPENOAABATEIIEM B pe-
3yJbTaTax TeKyIIero KOHTPOJIsi pabOThI CTYACHTA.
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4.5 KypcoBoe npoeKTHpPOBaHHE
[Tpu ouleHUBaHNH PE3YIHTATOB KYPCOBOI pabOTHI pyKOBOACTBYIOTCS CIIEAYIOIIUM

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 CIIOBECHOT'O aJTOPHUTMAa 20

(YHKITMOHUPOBAHVS H3MEPUTEIHHON 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 00OCHOBAHHOE (aPTYMEHTHPOBAHHOE) MPOEKTHOE PEIlEHUE C HUC-
MI0JIb30BAHUEM MTPOTPECCUBHBIX TEXHOJIOTHI, COBPEMEHHOT'O 00OPYIOBAHMS M UHCTPY-
MEHTa, TPaMOTHOE MMPUMEHECHUE METOAMKH pacuéTra — MaKCHMAJIBHO BO3MOXHOE KOJIH-
4ecTBO 0aos;

— TIPaBUJILHOE MPOECKTHOE PEIICHHE ¢ 3aMEUaHUSIMH 110 O0OCHOBAHUIO (M3I0KCHHE
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;

— HEBEPHOE MPOEKTHOE PEIICHUE, HEYMEHHUE BBIMOJIHUTh PACUeT JIJIsl MPUHATHS 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 TT0 Pe3yJIbTaTaM 3alUuThl 00YUJaIOIUMCS KypCOBOTO MMPOCKTA
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 OoTOOpakeHus mHbopmaruu : y4ued. mocodue s 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 «lorHTVY», 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¢: wun. — URL: https://drive.google.com/file/d/1v4Qz2I-Xm36k-
Kkr4wEIld7iijcP7dXz1/view?usp=sharing.

3. benos, A. B. IlporpammupoBanre MUKPOKOHTPOJIICPOB 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 3aJIaHuA M0 JTUCHUILTHHAM «MUKPOMPOIECCOPHBIE MPUOOPHI U CUCTEMBI» U
«IIpoexkTupoBaHNE MHUKPOIPOILIECCOPHBIX CUCTEM» : NIl 0OYYAIOIIUXCS YPOBHS TPO-
(deccuoHanbHOro 00OpazoBaHus "Maructp" Mo HampariieHusiM noArotoBku 11.04.04 —
Onektponnka U HaHodJekTponunka (OH) u 12.04.01 — IIpubopoctpoenue (IIC) Bcex
dopm ooyuenus / TOYBIIO «IOHHTY», Kad. snekrponHoi Texuuku ; coct. 1. H.
Kysnenos. — onenxk : JJOHHTY, 2020. — Cucrem. TpeboBanus: Acrobat Reader. —
3arj. ¢ TUTYJ. SKpaHa. (I0CTyN Yyepe3 JUUHbIA KaOUHET CTY/ICHTA).

5. Meronnueckue yka3aHUS Ui BBITTOJHEHHS KypCOBOH palbOTBI IO TUCIUTIIINHE
«MuKpOTIpoTIeCCOpHBIE TPUOOPHI W CHCTEMBD» . JUIT O0Y4aloIIUXCsl YPOBHS mpodec-
CHOHAJIBHOTO 00pa3oBaHus "Maructp" mo HanpasieHusM noarotoBku 11.04.04 — Dnexk-
TpoHUKa 1 HaHOAIeKTpoHUKA U 12.04.01 — IIpubdopoctpoenne (I1C) Bcex popm obyue-
uus / TOYBIIO «IOHHTY», Kad. snekrponnoit Texuuku ; coct. J[. H. Ky3nemon. —
Hownerk : JJOHHTY, 2020. — Cuctem. tpeboBanus: Acrobat Reader. — 3aru. ¢ tutyi.
9KpaHa. (IOCTYI Yepe3 JIMYHbIN KaOUHET CTYJCHTA).

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 ayautopust Ne 8.807, yueOHBIN KOpIyC 8, AJI IPOBEICHUS 3aHITHIMA
JICKITMOHHOTO THIIA, TPYNIOBBIX M HWHIAWBUAYATbHBIX KOHCYJIbTAlUH, TEKYIIETO KOH-
TPOJII ¥ MPOMEXKYTOUHOU aTTecTanuu. Crenuaninu3upoBaHHas MeOesb: JT0ocKa ayau-
TOpHAs!, MapPThI, IEMOHCTPAIIMOHHbBIE CTEHIbl. MylnbTUMEIUITHOE 000py0BaHUE: CTa-
IMOHAPHBIN KOMITbIOTEp Ha Oa3e Penttium4-2.8 — 1 mT., MyabTUMEIUNAHBIA TPOSKTOP
Epson, skpan. CuctemHoe obecnieuenue: onepaironHas cucrema Windows XP Profes-
sional x86/64 (akamemuueckas smnensust DreamSparkPremium); OpenOffice 2.0.3
(oomecrBennas ymnenszus MPL 2.0); Google Slides (Oecriatrnas 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 « HTEpHETY»), TPYNIOBBIX U MHANBUAYATbHBIX KOHCYJIBTAINHA, TEKYIET0 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 mmit., yueoHo-oTnagounbiii 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 —
| mT.; MHAUKATOp BUOPOJMArHOCTUYECKHM — | IIT.; TOJIMIMHOMEp YJIbTPa3BYKOBOM -
TT-100 —1 mrt.; TBepaomep auHamuueckuid - TH-130 — 1 mwt.; u3mepurens cioiMHOCTH
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 murensus 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 obOecrnedyeHueM J0CTyna B JJIEKTPOHHYIO HH(GOPMAIMOHHO-
o0pa3oBaTeNIbHyI0 CpeAy OpraHHM3allMy: YWTaJbHBIE 3ajbl, yueOHble Kopmyca 2, 3, 8
(aynutopus Ne8.602) (koMIbIOTEpHAsI TEXHUKA C BO3MOXKHOCTBIO TIOJKIIOUEHUSI K CETH
«nTepuer» u  obOecmedyeHWEeM JOCTyNMa B  JJICKTPOHHYIO  HH(POpMaIMOHHO-
obpazoBatenbHyto cpeny (QUOC JNOHHTY) u 31ekTpoHHO-OUOINOTEYHYIO CUCTEMY
(OBC IPRbooks), a Takke BO3MOKHOCTHIO MHIUBUAYAJIBHOTO HEOTPAaHUYEHHOTO JOC-
tyna oOy4daromuxcs B 9bC u DUOC nocpeactsom Wi-Fi ¢ mepcoHaIbHBIX MOOMIBHBIX
ycTpoicTB. CuctemMHoe obecrieueHue: omneparronnas 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) (o6miectBennas junensus GNU).



