MUWHUCTEPCTBO OBPA3OBAHUMA 1 HAYKH
JIOHELIKOW HAPOJIHOM PECITYBJIMKU
'OCYJAPCTBEHHOE OBPA30OBATEJIbHOE YUYPEX/IEHUE
BBICILIEI'O [TPO®ECCHUOHAJIBHOI'O OBPA30OBAHUA
«TOHELIKMIA HALIMOHAJIbHBIM TEXHUYECKHM YHUBEPCUTE T
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PABOYAS TMTPOI'PAMMA IUCIHUITJIMHBI
DT/1.02 Mukponpoueccopubie Npudopbl H CHCTEMbI

(KO/1 i HAMMCHOBAHHE JIMCLHINJIMHBL COPIACHO y4eOHOMY fiany)
Hanpasnenue noaroToBku: 12.04.01 — IlpubopocrpoeHue
(KOJt U HAMMCHOBAHHE HanpasJjicHus nojiroOToBKH /CI]CIIH&JII)HOCI'II)
HanpaBieHHOCTb
(mpoduib): N3mepurenbHbie THGOPMALIMOHHbBIE TEXHOJIOTUU
(HanmMeHoBaHHe NPOPHIIS / MArHCTEPCKOIT NPOrpamMMbl /CriciHann3anmum)
[Iporpamma: Maructparypa
(GﬂKiUlﬂl!pllil'l', marucrTparypa, cncuuamrrcr)
®opma 00yueHus: Ouynas, 3a04Hast
(0‘|Hﬂ$|, 3a0uHas, ()‘III()-'SEIO‘III{M)
®dopma 00yueHus Ouynas 3aouHas
CemecTp(bI) 1 1
O61was Tpynoémkocts B 3ET/gacax 3,5/126 3,5/126
KonraktHas paboTa (4ac.), B TOM 4HCIIe: 53 12
JIeKIMHU (4ac.) 17 e
nabopaTopHbie paboThI (Uac.) 34 -+
npakTUYecKkue (CeMUHApCKUe) 3aHsTus (Jac.) - -
CamocrosiTesibHasi paboTa (4ac.), B TOM YHCIIE: yx, 114
KypcoBo#i npoekT (pabora) (cemecTp/yac.) - -
KoHTposib (3K3aMeH, yac./3a4€T) 3a4eT 3a4eT

Jonenx, 2023 r.




PaGouasi nporpamma Jucuuruinibl «K MUKpOIIpoLeccopHbie MPUOOpPhl U CUCTEMbI»
COCTaBJIeHa B COOTBETCTBUHU C y4yeOHbIM IU1aHoM 1o crneuuansHoctu 12.04.01 ITpubo-
poctpoenue (HanpapieHHOCTD (npopuib) «M3meputenbabie HHPOPMALIMOHHBIE TEXHO-
goruuy) Juist 2023 roja npuéma 1o oYHOU M 3a04HOM (hopMaM 00yueHusl.

CocraBurelib:

JIOLIEHT Ka(eapbl IEKTPOHHON TEXHUKH, %
K.T.H., IOLEHT Ky3neunos JI.H.

(noanuce)

PaGouasi mporpaMma paccMoOTpeHa M NPHHSITA Ha 3ace/laHuy Kadeapbl dieK-
TPOHHOM TEXHUKH.
[Tporokon ot «17» mapta 2023 rona Ne 8.

3aBenyroimuii Kadeapoi % Ky3zueuos /I.H.

(noanuce)

Pa6Gouasi mporpamMma omoopena yuedHo-meroanueckoii komuccue "'OYBIIO
«JIOHHTY» no cneuuansuoctu 12.03.01 [IpubopocTpoenue.
[Tpotoxon ot «17» mapra 2023 roga Ne 3.

[Ipencenarens % %; Ky3zueuos /I.H.

(ﬁ?mhﬂcn)

PaGouas nporpamma nmpoayena s 20 roja npuéma Ha 3acefaHuu Kadeapbl
IJIEKTPOHHOM TEXHUKH.
[Tporokon ot «__ » 20 roga No K

3aBenyrouuii kageapoii

(nOANMCEH) (D.HN.0.)

PaGoyasi nporpamMma npoaJiena s 20 rojia npuéma Ha 3acejaHuu Kadeapbl
ANEKTPOHHON TEXHUKH.
[Iporokon oT «__ » 20 rona Ne ;

3aBenyrouuii kadeapoit

(noanucey) (D.N.0.)

PaGoyast nporpamma npoaJena s 20 roja rnpuéma Ha 3acefaHnu Kadenpol
NIEKTPOHHON TEXHHUKH.
[Iporokon oT « __ » 20 roga No ;

3aBenyrouuii kadenpoi

(NOANKCH) (.10,



1 OBBEKT, HEJIb U 3AJIAYU OCBOEHUA JNCIUIIJINHBI

Hean npenogaBanusi JaHHOW y4eOHOW AMCIUIUIMHBI COCTOUT B M3YyYEHUU CTY-
JEHTaMH OCHOB IOCTPOCHHSI MHUKPOIIPOLECCOPHBIX 3JIEKTPOHHBIX U H3MEPUTEIbHBIX
CUCTEM JIJI1 U3MEPEHHUSI PA3IUYHBIX (PU3UUECKUX BEIHUKH.

B pe3synbraTte n3yueHus 1aHHOTO Kypca CTYIEHT JOJIKEH:

3HATh: CIIOCOOBI U3BMEPEHUN YACTOThI, HAMIPSIKEHUS], CUJIbI TOKA, CONIPOTUBJICHHUS,
ANEKTPUYECKON €MKOCTH, UHAYKTUBHOCTH, TEMIIEPATYPHI, IaBJICHUS, BIA)KHOCTH, KOH-
LEHTpalMU ra30B, OCBEIICHHOCTH; XapaKTEPUCTUKH AATYUKOB JUISI M3MEPEHHS IJIECK-
TPUYECKUX U HEDJICKTPUUECKUX BEIUYHNH; BO3MOKHOCTH COBPEMEHHBIX MUKPOKOHTPOJI-
JIEPOB; CXEMBI MOAKIIOYEHUS TaTYUKOB K MUKPOKOHTPOJUIEPY; METOJIbI OLEHKH METPO-
JIOTUYECKUX XapaKTEPUCTUK MUKPOIPOIECCOPHBIX M3MEPUTEIIbHBIX CUCTEM U TMPUOO-
pOB.

YMeThb: BbIOMpATh AJIEMEHTHYIO 0a3y M pa3pabarbiBaTh CXEMOTEXHUYECKHE pe-
IICHUST JIJI1 KOHKPETHBIX M3MEPUTENBHBIX 3aj]a4; pa3padaTbiBaTh aJIrOPUTMbI U TIPO-
rpaMMHOe obecrieueHrue (YHKIIMOHUPOBAHUS MHUKPOIPOILIECCOPHBIX H3MEPUTEIBHBIX
CUCTEM U TPHUOOPOB; OLICHUBATh METPOJOTUYECKUE XAPAKTEPUCTHUKU HM3MEPUTEIHbHBIX
npuOOPOB M CHCTEM; BBITIOJIHATH UMUTAIIMOHHOE MOJCIUPOBAHUE C IIEJIbIO OTIAJKU
pa3pabOTaHHOTO MPOTPAMMHOTO 00ECTIEUEHHUS U CXEMHBIX PEIICHUN.

Baaners: HaBbIKaMM NPOEKTUPOBAHUS MHUKPOIPOLIECCOPHBIX H3MEPUTEIBHBIX
CUCTEM U MPUOOPOB; HABBIKAMH Pa3pabOTKHU MPOrpaMMHOr0 oOecreueHus AJisi COBpe-
MEHHBIX MUKPOKOHTPOJIJIEPOB; HABBIKAMU UMHUTAITMOHHOTO MOJICTUPOBAHUS MUKPOKOH-
TPOJUIEPHBIX U3MEPUTEIbHBIX; MPUEMaMU UMUTAIIMOHHOTO W MaTEMAaTHYE€CKOTrO Moje-
JUPOBAHUS U3MEPUTEIIbHBIX TPUOOPOB U CUCTEM.

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

- CIIOCOOEH OCYIIECTBIIATh KPUTUUECKUM aHAIU3 TMPOOJIEMHBIX CUTYyalluil Ha OC-
HOBE CHCTEMHOTO 0IX0/1a, BhIpabaThiBaTh cTpareruio aeicruii (YK-1);

- Croco0€H aHaTU3UPOBATH COCTOSHUE HAYYHO-TEXHUYECKOM MPoOJIeMbl TyTeM
no00pa, U3y4YeHHs U aHaJIM3a JIUTePaTyPHBIX U MaTeHTHBIX UCTOYHUKOB ([TK-4);

- C1ocOO€H MPOEKTUPOBATH YCTPOUCTBA, MPUOOPHI U CUCTEMBI JIEKTPOHHOU TEX-
HUKH C y4eTOM 3a7aHHbIX TpeboBanuii (ITK-5);

- C1IOCOOEH COCTABJISATh TEXHHUECKYIO IOKYMEHTAIIUIO, BKITIOYasi HHCTPYKITUH TI0
SKCIUTyaTal[iH, TPOrPaMMBbI HCIIBITAHHUM, TeXHUYeCKUe yeiaoBus u apyrue (ITK-7);

- crioco0eH pa3pabdaThiBaTh U ONTUMHU3UPOBATH TPOTrPaMMbl MOJIETBHBIX U Ha-
TYPHBIX SKCIIEPUMEHTAIILHBIX UCCIIeI0BaHuH npruOopoB u cucteM (I1K-9).

2 MECTO JJUCIIUIIJIMHBI B OCHOBHOM OBPA3OBATEJILHOM
MMPOI'PAMME

JlucuuianHa OTHOCUTCS K OJIOKY (paKyIbTaTUBHBIX AUCIIUILINH.

basupyercst Ha 3HaHMSIX, YMEHUAX U HaBBIKaX, KOTOPbIE CTYJIEHT MpUOOpEN MpH
OCBOEHHUU MPEIIIECTBYIOUINX TUCIUIUINH B COOTBETCTBUM C Y4eOHBIM IUIAHOM IO Ha-
npasnernto nmoaroroBku 12.04.01 — IIpubopoctpoenue (mporpamma Maructparypa):
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«AlanITUBHBIE IEKTPOHHBIE U MUKPOIPOLECCOPHBIE CUCTEMBDY.
3HaHUS U YMEHUS, IPUOOPETEHHBIE ITPU OCBOCHUU JTAHHOW JAMCIMIUIMHBI, pealu-
3YIOTCSI CTYJIEHTOM TIPH MPOXOXKJIECHUU YUEOHOW M MPOU3BOJICTBEHHOW MPAKTHK U BbI-

nosiaeann BKP.

3 CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI

3.1 Pacnpeneﬂenne yqeﬁnblx 4acoB 110 TeMaM JAUCHMILIMHBI U BUAaM 3aHATHHI

Ne HaumeHnoBanue Tembl KomnnuectBo wacos
TEMBI (conmeprkaTenbHBIX MOTYJICH ) (ounas / 3a04yHas hopma)
B B ToM uncine
cero Jlexkmmu | JlaGop. [Ipaxr. CP
1 | Usmepenne HanpsOKEHUs 8/9 2/1 4/1 0/0 9/14
2 | U3mepenue cuibl TOKa 8/9 2/1 4/1 0/0 9/14
3 | U3mepenue TeMiiepaTypsl 8/9 2/0 4/1 0/0 9/14
4 | U3mepenne qaBieHns 9/9 2/0 4/1 0/0 9/14
5 | U3mepeHnue BIaxHOCTH 9/9 2/0 4/0 0/0 9/14
6 | 3mepenue 9acToThI 9/9 2/0 4/0 0/0 9/14
7 | U3mepeHue cocTaBa rasa 9/9 2/0 4/0 0/0 9/14
8 | 3mepeHue OCBEIIEHHOCTH 12/9 3/0 6/0 0/0 10/16
KonTaktHas paborta (1onogHUTENbHAS) 2/6
Kypcosas pabota 0/0 0/0
Hroro no Buaam 3aHsATHI 126/126 1712 34/4 0/0 73/114
Kontpons 0/0
UTOro 126/126

(I)OpMHPOBaHHe KOMIIETEHLIUH B pe3yabTate 0CBOCHUA TEM NJHCHUIIJIUHDBI

Kommerennu TeMbl TUCIUTITNHBI, HalleJIEHHBIE Ha (OPMUPOBAHUE
KOMIIETEHINHU
VK-1 Temsr 1-8
I1K-4 Temsr 1-8
I1K-5 Temsr 1-8
I1K-7 Temsr 1-8
[1K-9 Temsr 2, 3,5, 6
3.2 Jleknuu

Tewma 1. U3mepenue HanpsKeHUs
ConeprkaHue TeMBI 1:

OoOmme ceenenus. CormacoBaHue MO CONMPOTUBICHUIO UCTOYHUKA HAIPSKEHUS C
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ALII. Bpibop ucTouHHKa OMOPHOTO HampshkeHHs. V3Mepenne OOMbIINX HANPSHKEHUH.
IIpumep | pacuera u ckerda. M3mepenne Manelx HanpsbkeHud. IIpumep 2 pacuera u
ckeT4a. BoapTMETp MOCTOSHHOTO HANPSKEHUSI ¢ aBTOMAaTUYECKUM BBIOOPOM TIPEJIEIOB
n3MepeHnidl. KoHTpoJIbHBIE BOIIPOCHI

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

Tema 2. I3mepeHue cuibl TOKa

ConeprkaHue TEMBI 2:

CrocoOb1 U3MepeHus CUiIbl ToKa. Vcmonp3oBaHne mIyHTa JUisl U3MEPEHUS TOKa.
Hcnonb30BaHne cnennalu3upOBaHHBIX MUKpOcxeM. Mcnonp3oBanue naTynkoB XoJuia.
Hcnonb3oBanue TpanchopmaTopa TOKa JJIsi U3MEPEHUs IEpEeEMEHHOro Toka. [Ipumepsl
MporpaMMHUpPOBaHUs U MojieTupoBaHus. KOHTpoIbHbBIE BOMTPOCHI.

Jlutepatypa k Teme 2: [1,2].

Tema 3. I3mepeHue TeMIieparypsl

CopaepxkaHue TEMBI 3.

OO6mue cBeaeHusa. TepMHUCTOPHI, JaTYUKH TEMIIEPATypbl Ha OCHOBE METAJLIOB,
TepMonaphbl, TUPOMETPHI, TEILUIOBU30pPHI. [paiiBeprl. U3MeputenbHbie cxembl. [Ipumepsl
MIPOrpaMMUPOBAHUS M MOJETNpOoBaHuA. KOHTpOIbHBIE BOPOCHI.

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

Tema 4. I3mepenne naBieHus
Conepxxanue Tembl 4:

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

Tema 5. I3mepeHune BIaXHOCTH

ConepkaHue TEMBI S:

Oo6mue cBenenus. AHanoroBbie natuuku. [{udpossie natumku. M3mepurensHbie
cxembl. [Ipumepsl mporpaMmupoBanust 1 MOAeIUpoBaHus. KOHTpoJIbHBIE BOITPOCHI.

Jlureparypa k Teme 5: [1, 3].

Tema 6. I3mepeHue 4acToThl U Nepruoaa

ConeprxaHue TeMsl 6:

Cnoco0b1 u3mepenust yactotel. Criocod 1. M3mepenne Bbicokux yacToT. Ciocoo
2. U3mepenne HU3KUX 4acToT. bubnuoreku A u3MepeHus: 4actoTel. bubnuore-
ka FreqCount. bubnuorexka FreqgMeasure. M3meputensHbie cxembl. [Iprumepbl
IPOrPaMMUPOBaHUA U MOAEIUpoBaHusa. KOHTpOJIbHBIE BONIPOCHI.

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

Tema 7. U3mepenue coctaBa rasza

ConeprkaHue TeMBI 7:

Oo6mue ceegenus. O030p ra3oBbix naTtuukoB cepuu MQ. O630p onTHUYECKOTO
JaT4YMKa YTJIEKHCIIOTO ra3a. ANNpOKCUMAIUs XapaKTepUCTHK npeoOpasoBanus. M3me-
puUTeIbHBIE CXeMbl. [IpuMepsl MpOrpaMMHUPOBAaHHUS U MOJEIUPOBaHUS. KOHTpObHBIC




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

Tema 8. MI3mepeHne 0CBEIIEHHOCTH
CopeprxkaHue TEMEI &:

Oo6mue cBeneHus. XapakTEPUCTUKU ONTUYECKOro u3inydeHus. O030p AaT4YMKOB
ocBelieHHOCTU. M3MepuTenbHble cxeMbl. [IpuMepsl mporpaMMUpOBaHUS U MOJEIUPO-

BaHus1. KOHTpOIbHBIE BOMPOCHI.
Jlutrepatypa k Teme 8: [1].

3.3 IlpakTnyeckue (CeMUHAPCKHE) 3AHATHS

B y‘-I€6HOM IJIAHC HC 3aIlJIAHUPOBAHO.

3.4 JIaGopaTopHbie padoThI

Ne Tema 3aHsaTHS O6wveM, | Jlutepa-
n/m yac. Typa
OYH/3209H
1 M3MepeHune HampsKEHUs 4/1 [1, 4]
2 V3mepenue cuibl TOKa 4/1 [1, 4]
3 V3amepenue Temmeparypbl 4/1 [1, 4]
4 W3mMepenue 1aBieHus 4/1 [1, 4]
5 V3mepenne BIaXHOCTH 4/0 [1, 4]
6 V3Mepenune 4acToThl 4/0 [1, 4]
7 W3mepeHue cocTaBa raza 4/0 [1, 4]
8 V3MepeHune oCBeIeHHOCTH 6/0 [1, 4]
UTOTO: 34/4
3.5 CamocTosiTesibHAs1 padoTa cTy/AeHTA
Ne Bunpl camocTosTensHON paboOThI CTyIeHTa O0BeMm, yac.
/1 OYH/3204H
1 V3y4eHue JeKIMOHHOTO MaTepuaa 40/60
2 [ToaroToBka K MpakKTUYECKUM 3aHSTHSIM 0/0
3 [ToaroToBka K 1a00paTOPHBIM 3aHATUSIM 33/54
4 BhInosiHeHHE KypcoBOro MPOeKTa 0/0
5 BrinonHenue MHAMBUYATBHOTO 3a1aHUS 0/0
HUTOTI'O: 73/114




4 POH/I OHEHOYHbIX CPEJACTB

4.1 Kputepuu U WIKAJbI JJISI MHTETPUPOBAHHOI OlleHKH YPOBHS chopMupO-
BAHHOCTH KOMIIETEHIMH

Cocmasnaiowas KomnemeHyuu — noJHOMA 3HAHUU

- HyJIEBOM ypOBEHb: HEBEPHBIE, HE APTYMEHTHPOBAHHBIE, C MHOXKECTBOM I'PYOBIX
OLIMOOK OTBETHI HA BOIIPOCHI. Y POBEHb 3HAHUN HI)KE MUHUMAJIbHBIX TPEOOBAHUM;

- MUHUMAJIbHBIM YPOBEHb: JTaHbI HE IIOJIHBIE, HETOYHBIE U HEAPTyMEHTHPOBAaHHbBIC
OTBETHI Ha BOMPOCHL. [lomyiieHo MHOTO rpyObIX OMMOOK. YpOBeHb 3HAHUM HIKE MUHU-
MaJIbHbIX TPEOOBaHUM;

- IOPOTOBBIM YPOBEHB: AAHBl HEJOCTATOYHO MOJIHBIE, TOYHBIE U APTYMEHTUPOBAH-
HbIE OTBETBHI Ha BONPOCHIL. [1710X0 3HAET TEPMUHBI, ONPENEIECHUS U TOHSITHS; OCHOBHBIE
3aKOHOMEPHOCTH, COOTHOILIECHUS, MPUHUMITBL. J[OMyIIEHO MHOTO HErpyObIX OIIHOOK;

- CPEAHUN YPOBEHb: AaHBI JIOCTATOYHO IIOJHBIE, TOYHBIE U apTyMEHTUPOBAHHBIC
OTBETHI HAa BOIIPOCHI. B 1I€]I0M 3HAET TEPMUHBI, ONIPENEIICHNS U TTOHATHUS; OCHOBHBIE 3a-
KOHOMEPHOCTH, COOTHOILIEHUS], TPUHLUIBL. J{0MyI11eHO HECKOJIBKO HErPYObIX OLIMOOK;

- IPOABUHYTBIN YPOBEHbB: JaHbI IOJHBIC, TOYHBIE U APIYMEHTUPOBAHHBIE OTBETHI
Ha BONPOCHL. 3HAET TEPMUHBI, OIIPEIEICHNS U IOHATHS; OCHOBHBIE 3aKOHOMEPHOCTH, CO-
OTHOLLEHMSI, IPUHIUMBI. [{0MyIIeHO HECKOIBKO HErpyOBIX OLIHOOK;

- BBICOKHM YpOBEHb: JIaHbI IIOJHBIE, TOYHBIE U apIyMEHTUPOBAHHBIC OTBETHI Ha
BOIIPOCHI. 3HAET TEPMUHBI, ONIPEAEICHUS U MOHITHS; OCHOBHBIE 3aKOHOMEPHOCTH, CO-
OTHOILLICHMS], IPUHIMIIBI. J[OMMyIIEHO HECKOJIBKO HETOYHOCTEM.

Cocmasnaowasn KomnemeHyuu — yMeHus

- HYJICBOM YpPOBEHb: MOJHOE OTCYTCTBHE MOHHUMAHUSI CYTH METOIUKHU pEUICHUs
3aJlauu, IOMYIIEHO MHOXKECTBO IpyOeHIIINX OMMOOK / 3a]JaHusI HE BBITIOJIHEHBI BOOOIIIE;

- MUHUMAQJIbHBIA YPOBEHb: €a00€ MOHMMAHUE CYTH METOIUKU pElIeHUs 3a7ayu,
JOTYIIEHbI TpyOble omuoOKu. Pemenus He o6ocHoBaHbl. He ymeeT ucmonp3oBaTh HOpMa-
TUBHO-TEXHUYECKYIO JINTEPATYPY;

- IOPOTOBBIM YPOBEHB: IOCTATOYHOE MOHUMAHKUE CYTH METOJIMKH PELICHUS 3aauH,
JIOTTYIIIEHbI OIMMOKHU. PereHust He Bcera 000CHOBaHBI. YMEET MCIOJIb30BaTh HOPMATHB-
HO-TEXHUYECKYIO JuTeparypy. Cirabo OpUEeHTHPYETCS B CIICIIUAIBHON HAYYIHOM JINTEpaTy-
pe;

- CpEJIHUI YPOBEHb: B II€JIOM MOHUMAET CYyTh METOJAMKH PELICHUS 33]a4, JOIyIIe-
Hbl OIMOKU. PemieHuss He Bcerga OOOCHOBaHBL. YMEET HCMOJIB30BaTh HOPMATHUBHO-
TEXHUUYECKYIO U CHCIUAIbHYIO HAYYHYIO JINTEPATypYy;

- MPOJIBUHYTHIN YPOBEHbB: B IIEJIOM ITOHUMAET CyTh METOAUKHU PEILICHUS 3a]Ia4H, J10-
nyiieHbl HeTouHOCTH. CriocoOeH 000CHOBATh pelieHus. Y MeeT UCMOIb30BaTh HOPMAaTHUB-
HO-TEXHUYECKYIO U CHCHUAIbHYIO HAYYHYIO JINTEPATYPY;

- BBICOKMH YpOBEHb: MOHUMAET CYTh METOJIMKHU perieHus 3anaun. CrnocodeH oboc-
HOBaTh PEILICHUSA. YMEET UCHOJIb30BaTh HOPMATUBHO-TEXHUYECKYIO U CIEIUAIBHYIO Ha-
YUHYIO JIUTEPATYPY, NEPETOBOU ITPOU3BOICTBEHHBIN OIIBIT.

COCWIG@]Z}ZIOWG}Z KomnemeHyuu — eraoenue HasblIKamu



- HYJIEBOW YPOBEHb: HE IEMOHCTPUPYET BJIAJICHUE HABBIKAMU BBIIIOJHEHHUS IIPO-
(eccroHanbHbIX 331a4. He MOKeT BBIIIOTHUTD 3a/1aHUS;

- MUHUMAJIbHBIN YPOBEHb: HE JEMOHCTPUPYET BJIaJCHUE HAaBbIKAMU BBIITOJIHEHUS
npo(ecCHOHANBHBIX 3a7a4. VCIbIThIBAET CYIIECTBEHHBIE TPYAHOCTU MPU BBINOJIHEHUN
OTJIEJIbHBIX 33JIaHUN;

- TIOPOTOBBIN YPOBEHb: BJIAJICET HABBIKAMU BBIIIOJIHEHUS NPOPECCUOHATIBHBIX 3a-
J1a4 Ha IIOPOrOBOM YPOBHE. 3aJjaHus BBIIOJIHSAET MEUICHHO U HEKAYECTBEHHO;

- CpeIHUN YPOBEHbB: BJIaJICCT HABbIKAMH BBIMOJIHEHUS MPOPECCHOHATBHBIX 3a7ad.
3aaHus BHIMOIHIET HA CPETHEM YPOBHE IO OBICTPOTE U KaYECTBY;

- IPOJBUHYTHIM YpOBEHB: BJIAJICET YBEPECHHBIMU HABBIKAMHU BBIIOJHEHUS IPO-
(deccroHaIbHBIX 33a/1a4. BRICTPO M Ka4yeCTBEHHO BBITIOIHACT 3a/laHusl, MHOTJA JOIyCKas
HE3HAYUTEIIbHBIE TTOTPEIIHOCTH;

- BBICOKHUI YPOBEHb: BJIaJCET YBEPEHHBIMU HABBIKAMH BBIOJIHEHUS Tpodeccuo-
HaJIBbHBIX 3aj1a4. BpICTPO M KaueCTBEHHO BBINOJHSET 3aJaHusl, IPU HEOOXOAUMOCTH Jie-
MOHCTPUPYS TBOPUECKUN ITOAXON.

Obobwennas oyenxka chopmuposanHocmu KoMnemeHyul

- HYJICBOM YpOBEHBb: Ha HYJEBOM YpOBHE C(HOPMHUPOBAHBI: BCE COCTABJISIOIIHE;
OJIHA WJIH JIBE U3 TPEX, OCTAJIbHBIC — Ha 00JIee BLICOKOM YPOBHE;

- MUHUMAQJIbHBIM yYpOBEHb: HA MHHHUMAJBLHOM YpPOBHE C(HOPMHUPOBAHBI: BCE CO-
CTaBJIAIOIIUE; OJHA WM JIBE U3 TPEX, OCTAIbHBIC — HAa 00JIee BHICOKOM YPOBHE;

- TIOPOTOBBIM YPOBEHB: Ha MOPOTOBOM YPOBHE C(HOPMHUPOBAHBI: BCE COCTABJISIO-
1[ye; OJHa WM JIBE U3 TPEX, OCTAIbHBIE — HAa 00Jiee BHICOKOM YPOBHE;

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

- IPOJIBUHYTHIM YPOBEHB: HA MPOJIBUHYTOM YpPOBHE C(HOPMUPOBAHBI: BCE COCTAB-
JIAIOIIKNE; OJIHA WIIA IBE U3 TPEX, OCTAIIbHBIE — HA BBLICOKOM YPOBHE;

- BBICOKHHM YpPOBEHb: Ha BBICOKOM YpPOBHE C(HOPMHPOBAHBI BCE COCTaBIISIOIINC
KOMIIETCHITUM.

4.2 KoHTPO/IbHBIE BONIPOCHI

[ToueMy BOJIBTMETPHI JENAIOT C HECKOJIBKUMH MPEAeTIaMu H3MEPEHUN?

Kaxoga pazpsanocts AT MK Arduino?

Kakosa nmorpemnocts AIIT Arduino?

KaxoBo Bxognoe conporuienne AT Arduino?

Kakoe n0mKkHO OBITh BBIXOJHOE COMPOTHUBICHHE UCTOYHHKA M3MEPSIEMOTo Harmpsi-
KEeHUs?

6. Kakum o6pazoM HecTaOMILHOCTh UCTOUHUKA onopHoro Hanpsokenust AL Biusiet
Ha TOYHOCTh U3MEPEHUI?

7. Ilepeuncnure BapuaHThl BbIOOpPa HCTOUYHHMKA oOmopHOro HampspkeHus AL
Arduino.

8. Kak pa30poc HOMHHAJIOB 3J1€MEHTOB U3MEPHUTEIBHON CXeMbl BIMSIET Ha TOYHOCTh
U3MEPEHH U KaK ¢ 3TUM OOpOThCs?

w0 E
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9. Kakue pexoMeHIanuu Bbl MOXETE AaTh OTHOCUTENbHO HecTabumbHOocTH WOH
AIII Arduino?

10. [lepeumncnute UHTETPAIbHBIC XaPAKTEPUCTUKHU EPEMEHHOTO HAMIPSKEHUS.

11. Cnoco0bl u3MepeHusi JeHCTBYIOIIEr0 HAMPSKEHUS, UX IOCTOMHCTBA M HEAOCTAT-
KH.

12. CnocoObl U3MEPEHUI CUITBI TOKA.

13. Hatuvku Xoiia AJig U3MEPEHUS TOKa.

14. Ilepeuncnure JOCTOMHCTBA U HEJOCTATKHA TEPMOMETPOB HA OCHOBE TEPMUCTOPOB.
15. H306pasute rpaduk 3aBUCUMOCTH COMIPOTUBIICHHUS TEPMUCTOPA OT TEMIIEPATYPHI.
16. 3amummte Gpopmyny TKC tepmuctopa.

17. Kax TKC TepMucropa 3aBUCUT OT TEMITEPATypPbI?

18. Tlepeuuncnure OCHOBHBIC MTAPAMETPHI TEPMUCTOPOB.

19. ®wusuyeckuii cMpIca KodhUIIMEHTA paccessHUsI TepMUcTOpa?

20. Kax o1eHUTh NOrpeiHOCTb, BEI3BAHHYIO CAMOPAa30TrPEBOM TEPMUCTOPA?

21. Kak yMEeHBIIUTh MOTPEITHOCTh OT CaMOpa3orpeBa TepMucTopa?

22. Kax paccuntarh CONPOTHBIEHHE TOKOOIPAHUYEBAIOIIETO PE3UCTOpa AJIsi TEPMHU-
cropa?

23. B kakom ciyyae HeCTaOMJIBHOCTh HaNpsHKEHUS MUTAHUSA JaTUYMKA HE BIMSET Ha
TOYHOCTb U3MEPEHUI?

24. llepeuncnaute JOCTOMHCTBA U HEJAOCTATKU TEPMOMETPOB COMPOTUBIIEHUS HA OCHO-
BE METAJUIOB.

25. Kaxos TKC TepmMomeTpoB Ha OCHOBE IJIATHHBI, MEIU U HUKEJS?

26. B yem ¢msuyeckuii cMbICT KO3 UIIMEHTA pacCesTHUST TEPMOMETPa COMPOTHBIIC-
HUs?

27. Kak paccuntath onTHMaNbHBINA TOK BO30yxaeaust TCII?

28. CmocoObl O0PBOBI € MOTPEITHOCTHIO, 00YCIOBICHHONW CONMPOTUBICHUEM COCIMHU-
TEJbHBIX POBOJIOB.

29. Kak OLIEHUTh MOTPEITIHOCTh TEPMOMETPA, OOYCIOBICHHYIO HAIPSKEHUEM CMEIIe-
HUS HYJISl ONIEPallMOHHOTO YCUIIUTENS?

30. Ilpunmmn newcTBUs TEPMOTIAPHI.

31. IlepeuncnuTe TOCTOMHCTBA M HEIOCTATKU TEpMoTIap.

32. KaxoBa uyBCTBUTEIIHOCTh TEPMOIAPHI S-THIMA TP KOMHATHOM TeMIiepaType?

33. Kak o1eHuTh MOTpentHocTh TEPMOMETpPA Ha TepMorape, 00yCIOBICHHYIO TeMIIe-
paTypHbIM AperioM HamnpskeHueM cmenieHus Hyis OY?

34. CyTb NporpaMMHOro crnocoda KOMIEHCAIMU TEMIEPATYPbl XOJIOIHOTO CIasl.

35. Yro Takoe napneHue? M3BecTHBIC €UHULIBI U3MEPEHUN JTaBJICHHUS.

36. Tumnsl u3MepsIeMoro JaBICHUS.

37. Paznenenue naruukoB AasieHust hpupMmel Freescale Semiconductor nmo crenenu uH-
TerpaIum.

38. Jlatuuk naBnenus ¢ mudpoBeM BeixogoM BMP180.

39. EwmxoctHoit natunk Bnaxxoctu HCH-1000.

40. Cnocob m3MepeHHii eMKOCTH €MKOCTHOTO JaTuMKa BIAKHOCTU C HCIOJIb30BAaHUEM
KOMITapaTopa.

41. Cnocob m3MepeHHii eMKOCTH €MKOCTHOTO JaT4yrKa BIKHOCTH C UCIIOJIb30BaHUEM
MHTErpanbHOro taimepa NESSS.
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42. JlaT4MK BI@XXHOCTH C BbIX0J0M 10 Hanpsbxeruto HIH-3610.

43. JlaTyuk BIXXHOCTH C UGPOBLIM BbixogoM DHT22.

44. V3MepeHHEe YacTOThI SJICKTPUYSCKOTO CHTHAJIA ITyTEM ITOACYETa YHCIa UMITYILCOB
3a (PUKCHPOBAaHHBIM HHTEPBAJ BPEMEHU. AHAIN3 TTOTPEITHOCTEH.

45. H3MmepeHHe 4acTOThI ITyTEM ONPEICICHUS JITUTEIBHOCTH TIEPHOa H3MEPHUTEIIHHO-
r'O CUTHaIa. AHAJIU3 IMOTPEITHOCTCH.

46. BHOIMOTEKH JIJII U3MEPEHHS YaCTOTHI C TTIOMOIIBIO MUKPOKOHTPOJIICPOB.

4.3 Kputepum olieHUBAHUSA

O1eHrBaHUE YPOBHSI OCBOEHUSI CTYJEHTOM Y4eOHOTO MaTepuana JUCHUILIIMHBI
«MuKponpoIeccopHble NpUOOPsl U CUCTEMbI» MPOU3BOAUTCA B XOJE TEKYLIETO KOH-
TPOJISl U IPOMEKYTOUHOM aTTeCTalluu (CEMECTPOBOIO KOHTPOJIS).

Texkymuii KOHTPOJIb 3HAaHUN CTyJIEHTa OYHOM M 3a0YHOM (POpMBI OOyHEHHS
OCYUIECTBIISIETCS IO pe3ybTaTaM BBINOJHEHUS U 3aILUTHI JIJAOOPATOPHBIX padoT.

Pacnipenenenne 0ayioB TEKYHIErO0 KOHTPOJS padOThl CTyAEHTa Ha MPOTSKEHUU
ceMecTpa MpuBeIeHO B Tabuiie 1.

Ta6nuna 1 — Pacipenenenue 6aJ10B TEKyIIero KOHTPOJIS

dopma KOHTPOJIS Bo3MmorkHOE KOJIM4ecTBO [Ipumeuanue
0aioB
JUis CTyIeHTOB OUHOM U 3a04HOM opM 00yUeHUs
Otuét no nabopatop- 12,5 3a/laHuE BBIIIOJIHEHO NPAaBUIIbHO, IPOEKTHBIE
HOI1 paboTe pelieHns 000CHOBAHbI, IPUBEAECH aHAIHU3 T10-
Jy4EHHOTO pe3yJpTaTa
8 3a/iaHue BBINOJIHEHO B 1I€JIOM NPaBUIIBHO,

MMPOCKTHBIC PCIICHHA HE BCCT Ia O6OCHOBaHBI,
BO3HUKIIM TPYAHOCTH B 00BACHEHUH noJiy-
YCHHLIX PE3YJIbTATOB

HToro mo Jaéoparop- 100 U3 pacuéra 8 mabopaTopHbIx pabot. OreHu-
HBIM padoTaMm (MaK- BaeTcs Kaxjas pabora.
CHMAJIbHO BO3MOXK-
HOE)
UTOIrO: 100 MakcuMaIbsHO BO3MOXKHOE

[Tomy4yennas orenka mo 100-6anapHOM 1MIKane ONpeAesieT OIEHKY M0 Tocyaap-
cTBeHHOM mikane u mkane ECTS:

Cymma 6amioB Ouenka Onenka
no 100-6anbpHOM mIKane no mkane ECTS 10 TOCYAAPCTBEHHOM IIKaje
90-100 A OTan4HO
80-89 B Xoporo
75-79 C
70-74 D y
60-69 E JIOBJIETBOPUTEIHHO
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Cymma GamioB OreHka Orenka
no 100-0anpHOM HIKane no mkane ECTS 10 TOCYAAPCTBEHHOM LIKase
35-59 FX He
0-34 =, YIOBJIETBOPUTEIHHO

* — ¢ 00s13aTEIbHBIM IOBTOPHBIM M3YUCHUEM AVCHUILIWMHBI.

4.4 IlpuMep TeKylIero onpoca Ha NPAKTHYECKHUX (CEMHUHAPCKHUX) 3aAHATHAX
1 J1a0opaTOPHBIX padoTax

Ha mpumepe temsl «/3MepeHne OCTOSSHHOTO HANIPSKEHUSD):

1. TTouemy BOJIBTMETPBI AETAIOT C HECKOJIBKUMH IIpeieIaMHu U3MEPEHUI?

2. Kaxoga pazpsanocts AT MK Arduino?

3. Kaxoga norpemnocts ALIT Arduino?

4. KakoBo BxonHoe conpotusieHre ALl Arduino?

5. KakuM 10iKHO OBITh BBIXOAHOE CONPOTHBIIEHHE HCTOYHHKA H3MEPSEMOIO
HaIpsKCHUS ?

6. Ilouemy ucrounuk omnopHoro HanpspbkeHus ALl BmuseTr Ha TOYHOCTH HU3-
MEpEHHI?

7. Ilepeuncnure BapuaHThl BBIOOpa MCTOYHHKA OMOPHOTO Hanpsikenus ALIL.

8. Kak pa3z0poc HOMUHAJIOB PE3UCTOPOB BIMSIET HA TOUHOCTh U3MEPEHUM U KaK C
TUM OOPOTHCS?

OTBeThl Ha BONPOCHI BXOAHOTO KOHTPOJIS YYUTBHIBAIOTCS MPENOAABATEIIEM B pe-
3yJbTaTax TEKyIIero KOHTPOJIs pabOThI CTYACHTA.

5 PEKOMEHIAYEMAS JIUTEPATYPA
I OcHoBHasi JuTepaTypa

1. Kysueuos /[.H. CoBpeMeHHbIE MUKPOKOHTPOJIEPHI B CUCTEMAX M3MEPEHHUSI, YIIPaB-
JieHust, o0paboTKU U OTOOpakeHUs1 MHGopMaluu : yued. nmocodue st 00ydaronmuxcs
oOpazoBaT. yupexjaeHuil Bwicil. mpod. oopazoBanus / [[. H. Kysneunos ; TOYBIIO
«IAOHHTY». — JHomeux : JOHHTY, 2020. — 400 c. : wn., tadbn. — URL:
https://drive.google.com/file/d/IUHZUPHh v_1 0iOibWFEfAJiYIwYHRbA/view?usp

=sharing.

I1 JonmosiHUuTEILHASA JMTEpaTypa

2. YyebHoe mnocobune «MHUKpOMpPOIECCOPHBIE YCTPOWCTBA H3MEPUTEIBHBIX CHUCTEM)
/I.H. Ky3nenon, A.E.Kouun, B.II. Tapaciok. — Honenk: ['BY3 «onHTY», 2012.
— 137 c: wn. — URL: https://drive.google.com/file/d/1v4Qz2]-Xm36k-
KkrdwEld7iijcP7dXz1/view?usp=sharing.

3. benos, A. B. IIporpammupoBaHrie MHUKPOKOHTPOJUIEPOB ISl HAYMHAIOIIUX U HE
tonbko / A. B. benoB. — CankTt-IlerepOypr : Hayka u Texnuxka, 2016. — 352 ¢. —
ISBN 978-5-94387-867-1. — TeKcCT : 3IeKTPOHHBIH // DIeKTPOHHO-OUOIMOTEUHAS CHC-
tema IPR BOOKS : [caiit]. — URL.: http://www.iprbookshop.ru/60657.html.



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
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
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6 YYEBHO-METOJANYECKOE OBECIIEYEHHUE JUCIUITJINHBI

Y4eOHO-MeTOAMYECKUE U31aHMs], paspadoTannbie B JIoHHTY:

4. Metoanueckue yKa3aHus JUIsl BBIIOTHEHUS J1abopaTopHbix padot, CPC u nunanBu-
TyaJbHOTO 3aJIlaHus MO AUCHUIUIMHAM «MHKpPOIPOLECCOPHBbIE TPUOOPHI U CHCTEMBD) U
«[IpoexTrpoBaHNEe MHUKPOIPOLIECCOPHBIX CUCTEM) . JIJs 0OydYaromUXCsl YPOBHS MpO-
¢deccuonanpHOrO0 00pa3zoBaHusl "MarucTp" mo HampaBieHUsM noarotoBku 11.04.04 —
Onektponnka u HaHodyekTpoHuka (DH) Bcex dopm oOyuenus / TOYBIIO «J1OH-
HTVY», Kad. snexrponnoit texuuku ; coct. [I. H. Ky3nenos. — oneux : JOHHTY,
2020. — CucreM. TpeboBanus: Acrobat Reader. — 3arin. ¢ tTury:n. sxkpana. (octyn yepes
JMYHBIN KaOUHET CTYJEHTA).

5. Meroanueckue yka3zaHUsl JJs1 BBIIIOJIHEHUS KypCOBOM paOOThl MO AMCLMILIIMHE
«MukpomnpoieccopHble IpUOOpPbl U CUCTEMBD» © AJIi 00y4YaroIIMXCsl YPOBHs mpodec-
CHOHAJIBHOTO 00pa3zoBanus "mMaructp" mo HampasieHusM noAroToBku 11.04.04 — Dnek-
TPOHHKA M HAaHOZJIEKTpoHHKa BceX (opm obOydenus / TOYBIIO «JOHHTY», Kad.
anekTpoHHo# TexHuku ; cocT. JI. H. Ky3nemnos. — Jonenk : JOHHTY, 2020. — Cuc-
Tem. TpeboBanms: Acrobat Reader. — 3arn. ¢ TuTyn. skpana. (IocTyn dyepe3 JIUIHbBIN Ka-
OMHET CTYy/ICHTA).

JJIEKTPOHHO-UH(OPMALMOHHbIE PeCypChI
OBC JOHHTY - http://donntu.ru/library .
9BC IPR SMART — http://www.iprbookshop.ru.

7 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

7.1 JlekuMoOHHbIE 3AHATHUS:

Jlexunonnas ayautopus Ne 8.807, yueOHbII KoprIyc 8, 175l MPOBEACHUS 3aHATUN
JICKIIMOHHOTO THIA, TPYNIOBBIX M HWHAWBUAYATbHBIX KOHCYJIbTAIMHA, TEKYIIETO KOH-
TPOJISI U MPOMEXKYTOUHOM arTecTanuu. Crenuaniu3upoBaHHas MeOesb: J0cKa ayau-
TOpHAsl, MapThl, JEMOHCTPAIIMOHHBIC CTEHIBl. MyIbTUMEANIHOE 000pYAOBaHHE: CTa-
IIMOHAPHBIA KOMITbIOTEp Ha 0aze Penttium4-2.8 — 1 mT., MyaIbTUMEIUNAHBINA TIPOSKTOP
Epson, skpan. CucremHoe obecneuenue: onepainnonnas cucrema Windows XP Profes-
sional x86/64 (akamemuueckas nuiieHsust DreamSparkPremium); OpenOffice 2.0.3
(oomectBennas nuiensust MPL 2.0); Google Slides (6ecrathas Bepeus); Mozilla Fire-
fox (oGmiectBennas aunensus MPL 2.0).

7.2 JlabopaTopHbIe 3aHATHUA

VYyebnas naboparopusi (komnbroTepHblii kiaacc) Ne 8.710, yueOHbIN kopmyc 8,
JUTSI TIPOBEICHUS 3aHATHI Tab0paTOpHOTO TUTA (C BO3MOKHOCTHIO TIOJIKJIFOUEHHUS K Ce-
1 « HTEepHETY»), TPYNIOBBIX M HHAUBUAYAJIbHBIX KOHCYJIBTAINMA, TEKYIIIETO0 KOHTPOJIS
U MPOMEXKYTOUHOH arrectanuu. Crenuain3upoBaHHash MeOenb: IOCKa ayIuTOpHas,
CTOJIBI, CTyNbs. O0opynoBanue:- komnbioTepbl Celeron-2,4 — 10 mt., AMD Sempron


http://donntu.ru/library
http://www.iprbookshop.ru/
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2200-1,67 — 1 mt., Pentium4-2,66 — 1 mt., yaeoHOo-oTianounHbiii ctena EVB031/AVR —
5 mT.; - TEYEUCKATENh TOPIOYNX Ta30B - 11IT.; - Tazoananu3atopsl - LIIM-11 — 2 mT; pa-
muomeTtp - CPII-88 — 1 mwir.; no3umetp - “Cropa-TVY” — 1 mr.; Bubporecrep - BT-1M —
| mT.; HANKATOP BUOPOIUATHOCTHUYECKHA — | WIT.; TOJIMWHOMED YIbTPa3BYKOBOU -
TT-100 —1 m.; TBepaomep auHamudeckuit - TH-130 — 1 miT.; u3mepuTenb CIOMHOCTH
noBepxHocTd - TR100 —lmt. CucreMHoe obecrieueHue: onepanroHHas cuctema Win-
dows XP Professional x86/64 (akagemuueckas nuiensus DreamSparkPremium); Ope-
nOffice 2.0.3 (o6mecrBennas munensus MPL 2.0); Google Slides (6ecruratnas Bepcusi);
Mozilla Firefox (o6mecrBennas munensus MPL 2.0); GNU Octave-6.1.0 (oOmiecTBen-
Hasl JIUIICH3HS).

7.3 CamocTosiTe/ibHasi padoTa

[Tomemenust Asi CaMOCTOSITENIEHOM pabOThl ¢ BO3MOXKHOCTBIO MOIKIIOYCHHS K
cetu «MHTepHeT» W oOecreyeHueM JOCTyNa B AIEKTPOHHYIO HH(POPMAIMOHHO-
0o0pa30BaTeNbHYyI0 Cpely OpraHM3alliU: YUTAJIbHbIE 3aibl, yuyeOHble Kopimyca 2, 3, 8
(ayautopust Ne§.602) (koMIbIOTEpHASI TEXHUKA C BO3MOKHOCTBIO MOJIKJIFOUEHUS K CETH
«WHTepHer» u oOecredeHMEM JIOCTyHa B 3JEKTPOHHYIO  HH(POPMAIMOHHO-
oOpazoBarensuyto cpeny (QUOC JOHHTY) u »1ekTpOoHHO-OMOIMOTEUHYIO CUCTEMY
(OBC IPRbooks), a Takxke BO3MOXKHOCTHIO MHIMBUIYaIbHOTO HEOIPAHUYEHHOI'O JIOC-
tyna o0ydaromuxcs B O9bC u DUOC nocpeactsom Wi-Fi ¢ mepcoHanbHBIX MOOMIBHBIX
ycTtpoicTB. CructeMHOe obecrniedueHue: oneparnronHas cucrema Microsoft Windows 7
(akamemuueckast ymieH3us, OpenOffice 2.0.3 (oOmectBennas nuuensus MPL 2.0),
Mozilla Firefox (o6mectBennas nuinensuss MPL 2.0), Moodle (Modular Object-
Oriented Dynamic Learning Environment) (o6mectBennas nuuensust GNU).



