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PABOYAS ITPOI'PAMMA JUCLHMATIJIMHBI
DOTJ/1.02 MuKponpoeccopubie NPUOODLI ¥ CHCTeMLE

(KOJI W HAUMCHOBAHKWC JIUCHHIUIHHBI COIJIACHO y‘ICGIIOMy nnany)
Hanpasnenue noroToBKu: 11.04.04 — s51eKTpOHUKA U HAHOAJIEKTPOHHUKA
(KO N HauMeHoBanue HanpasJcHus nojiIrOTOBKH / CHEHHAILHOCTH)
Hanpasnennoctb
(mpoduib): I IpomblilIeHHAs 2JIEKTPOHUKA
(Haumenosanue npodmis / MarucTepeKkoil NporpamMmmbl /Criciiann3aiiim)
[Iporpamma: Marucrparypa
(Gakanaspuar, MmarucTparypa, CneimainTer)
®opma oOyueHus: Ouymnasi, 3a04Has
(ounas, 3a0uHas, OMHO-3a04Hast)
®opma oOyueHust OuHast 3aouHast
Cemectp(bi) 3 4
O6was tpynoémkocts B 3ET/yacax 3,5/126 3,5/126
KonTakTHas pabora (4ac.), B TOM yucie: 53 12
Jekuuu (yac.) 17 2
nabopaTopHble paboThl (uyac.) 34 B
NpaKTHYeCKHe (CeMMHApCKKe) 3aHsATUs (Jac.) -
CamocTrosiTesnpHasi paboTa (4ac.), B TOM YHCIIe: 73 114
KypcoBo#i npoekT (pabora) (cemecrp/uac.) - -
KonTposb (3K3ameH, yac./3a4€T) 3a4yer 3a4eT

Jlonenk, 2023 r.



Pabouasi mporpamMma aucuuninHbl «MHUKponporeccopHbie TpUOOPbl U CUCTEMBD)
COCTaBJIEHAa B COOTBETCTBUHU € yueOHBIM IUIaHOM 10 cnenuanbHocTy 11.04.04 Dnextpo-
HUKa U HAHOIJIEKTPOHHKA (HarpasieHHOCTh (nmpoduib) «IIpoMbliiieHHas! JIeKTPOHH-
Ka») st 2023 roga npuéma 1o O4HOU U 3a04HOM popMaM 00ydeHusl.

CocraBuTe.ib:

3aB. kaepoi IMeKTPOHHOU TeXHUKH,
K.T.H., JIOLIEHT ' Kysueunos JI.H.

(nojanucs)

PabGouasi mporpaMma paccMoOTpeHa W NPHHATA Ha 3ace/laHuM Kadeapbl dJeK-
TPOHHOW TEXHHUKH.
[Iporokon ot «07» mapta 2023 roga Ne 7.

3aBeayrouuii kadeapoi ’;:—é;; : Ky3nenos JI.H.

(noanuce)

Pabouasi mporpamMMa ogoOpena y4yeOHo-mMeToanyeckoii komuccueii I'OYBIIO
«IOHHTY» no nanpasnenuio 11.03.04 - DnekTpoHUKa U HAHORJIEKTPOHHUKA.
[Iporokon ot «07» mapta 2023 roga Ne 3.

IIpencenarenn % Ky3neuos JI.H.

(noanucee)

PaGouas nporpamma npoasiena s 20 rojia npuémMa Ha 3acelaHuu Kadeapsl
9JIEKTPOHHOW TEXHUKH.
[Iporokon ot « _ » 20 roga Ne .

3aBenyrouuii kadenpoi

(MONHCL) (D.HU.0.)

Pabouasi nporpamma npoaJsiena st 20 roja npuéma Ha 3aceJlaHuu Kadeapsl
AIEKTPOHHON TEXHMKH.
[IpoTokosn oT « __ » 20 roga Ne "

3aBenyronuii kKadenpoii

(noanucey) (D.N.0.)

Pabouasi nporpamma npoajena s 20 roja npuéma Ha 3acefaHuu Kadeapsl
INEKTPOHHON TEXHHUKH.
[IpoTokois oT « » 20 roga No .

3aBeyronuii kadeapoit

(noanucs) (DP.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 PA3IUYHBIX (PU3UUECKUX BEIHUKH.

B pe3ysnbTaTe n3ydeHus JaHHOTO Kypca CTYJIEHT JOJIKEH:

3HATh: CIIOCOOBI U3BMEPEHUN YACTOThI, HAMIPSIKEHUS], CUJIbI TOKA, CONIPOTUBJICHHUS,
AIEKTPUYECKON €MKOCTH, MHAYKTHBHOCTH, TEMIIEPATYPbl, JaBICHUS, BIAKHOCTH, KOH-
LEHTpalMU ra30B, OCBEIICHHOCTH; XapaKTEPUCTUKH AATYUKOB JUISI M3MEPEHHS IJIECK-
TPUYECKUX U HEIJIEKTPUUECKUX BEIMUMH; BO3MOKHOCTH COBPEMEHHBIX MUKPOKOHTPOJI-
JIEPOB; CXEMBI MOAKIIOYEHUS TaTYUKOB K MUKPOKOHTPOJUIEPY; METOJIbI OLEHKH METPO-
JIOTUYECKUX XAPAKTEPUCTHUK MHUKPOIPOLECCOPHBIX M3MEPUTEIBHBIX CUCTEM U MPHUOO-
pOB.

YMeTb: BbIOMpATh 3JEMEHTHYIO 0a3y M pa3palaThiBaTh CXEMOTEXHUYECKUE pe-
IICHUST JIJI1 KOHKPETHBIX M3MEPUTENBHBIX 3aj]a4; pa3padaTbiBaTh aJIrOPUTMbI U TIPO-
rpaMMHOe obOecriedeHne (yHKIMOHUPOBAHMSI MUKPOMNPOLIECCOPHBIX H3MEPHUTENIbHBIX
CUCTEM U NpHOOPOB; OLICHUBATh METPOJOTMYECKHE XapAKTEPUCTUKU HU3MEPHUTENIbHBIX
npuOOpPOB U CHUCTEM; BBINOJIHATh UMHUTALMOHHOE MOJEIMPOBAHUE C LIEJBIO OTIAIKH
pa3paboTaHHOTO MPOrPAMMHOT0 OOECTIEUEHUS U CXEMHBIX PELICHUH.

Baaners: HaBbIKaMM NPOEKTUPOBAHUS MHUKPOIPOLIECCOPHBIX H3MEPUTEIBHBIX
CUCTEM U MPUOOPOB; HABBIKAMH Pa3pabOTKHU MPOrpaMMHOr0 oOecreueHus AJisi COBpe-
MEHHBIX MUKPOKOHTPOJIJIEPOB; HaBbIKAMU UMUTALIMOHHOTO MOJIEIMPOBAHUS MUKPOKOH-
TPOJUIEPHBIX M3MEPUTEIBHBIX; TPUEMAMU UMHUTAILIMIOHHOIO M MAaT€MaTUYECKOro Mojie-
JMPOBAHMS U3MEPUTEIBHBIX TPUOOPOB U CUCTEM.

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

- crioco0eH pa3padaTsiBaTh dPPEKTUBHBIC aJTOPUTMBI PEIICHUS CHOPMYITHPO-
BaHHBIX 33J1a4 C UCMOJIb30BAaHUEM COBPEMEHHBIX A3BIKOB IIPOrPaMMHUPOBaHUS U 00ec-
NIeYMBaTh MX MporpaMMHuyro peanusaimio (I1K-2);

- CIIOCOOEH J1e1aTh HayYHO-000CHOBaHHbIE BBIBOJIBI IO PE3YJIbTaTaM TEOpeTHYe-
CKHX M 3KCIIEPUMEHTAIBHBIX UCCIIEIOBAHNM, JaBaTh PEKOMEHAALIMH 10 COBEPIIEHCTBO-
BaHUIO YCTPOMCTB U CUCTEM, TOTOBUThH HAYUHbIE MyOIMKAIINK U 3aIBKU Ha U300pETEeHUs
(ITK-3);

- Croco0€H aHaTU3UPOBATh COCTOSIHUE HAYYHO-TEXHUYECKOM Mpo0OieMbl MyTeM
no00pa, U3y4YeHHs U aHaJIM3a JIUTEPATYPHBIX U MaTeHTHBIX UCTOUHUKOB (ITK-4);

- C1IocOO€H MPOEKTUPOBATH YCTPOUCTBA, MPUOOPHI U CUCTEMBI JIEKTPOHHOM TeX-
HUKH C y4eTOM 3a7aHHbIX TpeboBanwmii (ITK-5).

- croco0eH pa3pabaTbiBaTh MPOEKTHO-KOHCTPYKTOPCKYIO JJOKYMEHTAIUIO B COOT-
BETCTBHH C METOJIMYCCKHMHU U HOpMaTHUBHBIMU TpeOoBanusmu (ITK-6).
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2 MECTO JUCIHUILIMHBI B OCHOBHOM OBPA3OBATEJILHOM

ITPOI'PAMME

]_II/ICHHHJII/IHa OTHOCHUTCA K 6J10Ky q)aKYJ'ILTaTI/IBHLIX JUCITUITIIINH.

bazupyeTcst Ha 3HaHMSIX, YMEHUAX W HABBIKaX, KOTOPBIC CTYJACHT MPUOOpEN MpH
OCBOEHUU TPEIIICCTBYIONINX TUCIUIUINH B COOTBETCTBHH C Y4EOHBIM IUTAHOM IO Ha-
npaieHuo moarotoBku 11.04.04 DnekrpoHuka ¥ HaHOYJIEKTpoHUKA (TMporpamma Oa-
kanmaBpuarta «[IpombIlTuIeHHAS 3JEKTPOHUKAY): «ANTANTUBHBIC YJIEKTPOHHBIE U MHUKPO-

MIPOIIECCOPHBIE CUCTEMBI.

3HaHWSA U YMEHUS, MPUOOPETEHHBIC TTPU OCBOCHUH JTAHHOW JUCIHIUINHEI, Peau-
3YIOTCSI CTYJICHTOM TIPH MIPOXOXKICHUU YIEOHOW W TPOM3BOJICTBEHHOW MPAKTHK U BBI-

nonaennn BKP.

3 CTPYKTYPA U COAEP KAHUE IUCHUIIJIMHBI

3.1 Pacnipeesienne y4eOHBIX YaCOB 10 TeMaM JUCHUILIMHBI U BUIAM 3aHATHI

Ne HanmeHnoBaHuE TeMBbI KonuyectBo yacos
TEMBI (comepakaTenbHbIX MOJyJIEH) (ounas / 3a04Has hopma)
Beero B Tom uncie
Jlexkmmu | JlaGop. [Ipaxr. CP
1 | U3mepenue HanpsHKSHUS 8/9 2/1 4/1 0/0 2/6
2 | 3mepeHnne cuibl TOKa 8/9 2/1 4/1 0/0 2/6
3 | M3mepenue TemmnepaTypbl 8/9 2/0 4/1 0/0 2/6
4 | 3mepeHue naBneHus 9/9 2/0 4/1 0/0 3/6
5 | 3mepeHue BIaKHOCTH 9/9 2/0 4/0 0/0 3/7
6 | U3mepenue 4acToThI 9/9 2/0 4/0 0/0 37
7 | U3mepeHue cocTaBa rasa 9/9 2/0 4/0 0/0 37
8 | U3mepenue ocBeleHHOCTH 12/9 3/0 6/0 0/0 3/7
KonrtaktHas paboTa (JOMOITHUTETHHAS) 2/6 0/0
Kypcosas pabora 0/0 0/0
Wroro no BuaaM 3aHsTHIA 126/126 | 17/2 34/4 0/0 73/114
KonTpo:b 0/0
UTOIro 126/126

(I)opanOBaHne KOMHeTeHHI/Iﬁ B pe3yjabTaTe 0CBOCHUA TEM NHUCHUIIJIUHBI

Komnerenuuu TeMbl TUCITUIUIMHEI, HalleJICHHBIC Ha (JOPMHPOBAHHUE
KOMIIETEHINHU
[1K-2 Temnr 1-8
I1K-3 Temsr 1-8
[TK-4 Temsr 2, 3,5, 6
[1IK-5 Temsr 2, 3,5, 6




Komrmerenrinu TeMbl AUCIUTIINHEI, HalleJIEHHbIE HAa (DOPMUPOBAHKE
KOMIIETEHIIU U
[1K-6 Temsr 2, 3,5, 6
3.2 Jlekuuu

Tewma 1. U3mepenue HanpsKeHUsI

ConeprkaHue TEMBI 1:

Oo6mme cBenenus. CornacoBaHue MO CONMPOTUBICHUIO UCTOYHUKA HAIPSIKEHUS C
AIIIl. BeiOGop uCTOYHMKA OMOPHOTO HampspkeHus. VM3MepeHne OOJbIINX HAMPSKCHUH.
[Ipumep 1 pacuera u ckerya. M3mepenune manbix HanpspkeHuid. [Ipumep 2 pacuera u
ckeT4a. BoapTMETp MOCTOSHHOTO HANPSKEHUSI ¢ aBTOMAaTHUYECKUM BBIOOPOM TIPEJIEIIOB
n3MepeHnii. KoHTpoJIbHBIE BOIPOCHI

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

Tema 2. I3mepeHue cuibl TOKa

ConepkaHue TeMBbI 2:

CniocoObl u3MepeHus Cuibl ToKa. Vcronb3oBaHue MIyHTa JJi1 U3MEPEHUS TOKa.
Hcnonb30BaHue cniennaan3upOBaHHBIX MUKpOcxeM. Mcronb3oBanue qaTynkoB XoJuia.
Hcnons3oBanue TpanchopmaTopa ToKa JJIsi U3MEPEHUs TIEPEMEHHOr0 Toka. [Ipumepsr
MPOrPaMMHPOBAHUS U MOAETUPOBaHUA. KOHTPOJIBHBIE BONPOCHI.

Jlutepatypa k Teme 2: [1,2].

Tema 3. I3mepeHue TeMIeparypsl

ConeprxaHue TeMbI 3:

O6mue cBeaeHus. TepMHUCTOPHI, TaTYUKU TEMIEPATyphl HA OCHOBE METAILIOB,
TepMONapsl, TUPOMETPHI, TEIUIOBU30PHL. [paiiBepsl. U3mepurenbHble cxemsl. [Ipumepsl
MpOrpaMMHUPOBaHUs U MOAEIUpoBaHus. KOHTpoIbHBIE BOITPOCHL.

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

Tema 4. 3mepenne naBieHus
ConepxxaHue Tembl 4:

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

Tema 5. M3mepeHne BIaXHOCTH

ConepkaHue TeMBbI S:

O6mmue cBenenus. AHanoroBbie natuuku. [{udpossie natumku. M3mepurensHbie
cxembl. [Tpumepsl mporpaMmMupoBanust 1 MOAETUpoBaHus. KOHTpOJIbHBIE BOITPOCHI.

Jlureparypa k Teme 5: [1, 3].

Tema 6. MI3mepeHne 4acToThl U Ieproja
ConepkaHue TeMBbI 6:
Cnioco6n1 u3Mepenust yactotel. Criocod 1. M3mepenne Boicokux yactoT. Crocod
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2. VI3mepenne HU3KUX 4acTOT. bubnuoreku st u3MepeHus 4actoTel. bubnuore-
ka FreqCount. bubmmoreka FreqMeasure. M3meputenbHbie cxembl. [IpumMepbl
POrpaMMUPOBAHUS U MOJEIpoBaHus. KOHTpOJIbHBIE BOMTPOCHI.

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

Tema 7. U3mepenue coctaBa rasza

ConeprkaHue TeMbl 7:

O6mme cBeaenus. O630p ra3oBbix gaTunkoB cepur MQ. OG30p omTHYECKOTO
JaTYuKa YTJIEKUCIIOro rasa. ANMpoKCUMalMs XapaKTepUCTHK mpeoOpa3zoBaHus. M3me-
puTeNnbHBIC cXeMbl. [IpuMepbl mporpaMMupoBaHusS W MoAeIupoBaHus. KoHTpoJbHBIE
BOIIPOCHI.

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

Tema 8. I3mepeHue 0CBEIIEHHOCTH

ConepkaHue TeMBbI §:

Oo6mue cBeneHus. XapakTEPUCTUKU ONTUYECKOTro u3nydeHus. O030p TaT4yMKOB
ocBelleHHOCTU. M3meputenbHbie cxeMbl. [Ipumepsl mporpaMMHUpPOBAHUS U MOIEIUPO-
BaHUs. KOHTPOIBHBIE BOIIPOCHI.

Jluteparypa k Teme 8: [1].

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

3.4 JlaGopaTopHble padoThI

Ne Tema 3ansTHS O6vem, | Jlutepa-
n/m yac. Typa
OYH/3a04H
1 M3mepeHne HalpsHKeHNUs 4/1 [1, 4]
2 V3Mepenne CHITbI TOKa 4/1 [1, 4]
3 V3Mepenne TeMneparypel 4/1 [1, 4]
4 V3Mepenmue NaBiIeHus 4/1 [1, 4]
5 M3MepeHne BIaKHOCTH 4/0 [1, 4]
6 3MepeHne 4acToThl 4/0 [1, 4]
7 3MepeHne cocTaBa rasa 4/0 [1, 4]
8 3MepeHne OCBENEHHOCTH 6/0 [1, 4]
HUTOI'O: 34/4

3.5 CamocTosiTesibHasi padoTa cTyJAeHTa



Ne Bunpl camocTosaTensHON paboOThI CTyIeHTa O0OneM, yac.
1/ OYH/3209H
1 M3ydyeHune JeKIMOHHOTO MaTepraia 40/60
2 [TonroToBKa K MPaKTUYCCKUM 3aHSITHIM 0/0
3 IToaroToBka K J1abOpaTOPHBIM 3aHATHIM 33/54
4 BeinosiHeHHE KYpCOBOTO MTPOCKTA 0/0
5 BrinonHenne MHAMBHUTYaIbHOTO 331aHUS 0/0
HUTOI'O: 73/114

4 POH/I OHEHOYHbBIX CPEJICTB

4.1 Kputepuu U WIKAJBbI JJI HHTETPUPOBAHHON OLICHKH YPOBHS C()OPMHPO-
BAHHOCTH KOMIIETEHIIUH

Cocmasnaowas komnemeHyuyu — noJTHOMa 3HAHUU

- HyJIEBOW ypOBEHb: HEBEPHBIEC, HE APTYMEHTHUPOBAHHBIE, C MHOKECTBOM I'PYyOBIX
OLIMOOK OTBETHI HA BOIIPOCHI. Y POBEHb 3HAHUI HUYKE MUHUMAJIbHBIX TPEOOBaHUM;

- MAHMMAaJIbHBIM YPOBEHB. JIaHBI HE ITOJIHBIE, HETOYHBIE U HEAPTYMEHTUPOBAHHBIC
OTBETHI Ha BOMPOCHI. J[OMyIIEHO MHOTO IpyObIX OMIMOOK. Y POBEHb 3HAHUN HUXKE MUHU-
MaJIbHBIX TPEOOBAHUM;

- IOPOTr'OBBIM YPOBEHB: JaHbl HEJOCTATOYHO IOJIHBIE, TOUYHBIE U APTYMEHTUPOBAH-
HbIC OTBETBHI Ha BOIPOCHIL. I1710X0 3HAaeT TEPMUHBI, ONPENEIICHUS U TIOHATHUS; OCHOBHBIC
3aKOHOMEPHOCTH, COOTHOILIEHUS, TPUHLIUIIBL. J{OMyIIEeHO MHOTO HErpyObIX OLUINOOK;

- CPEAHUN YPOBEHb: aHbl JIOCTATOYHO IIOJHBIEC, TOYHBIE U ApTyMEHTUPOBAHHBIC
OTBETBI HA BOIIPOCHI. B 11€J10M 3HAET TEPMUHBI, ONIPENEIICHUS U NIOHATHA; OCHOBHBIE 3a-
KOHOMEPHOCTH, COOTHOILLIEHUS, MPUHIUIBL. J{OMYyIIEHO HECKOIBKO HETPYObIX OLIMOOK;

- IPOABUHYTHIN YPOBEHB: JaHbI MOJHBIE, TOYHBIE U APIYMEHTHUPOBAHHBIE OTBETHI
Ha BOIIPOCHI. 3HAET TEPMUHBI, ONPEIEIICHNS U MTOHATHSA; OCHOBHBIE 3aKOHOMEPHOCTH, CO-
OTHOIIECHHUS, TPUHLHUITBL. JIOMyIIEeHO HECKOJIBKO HETPYOBIX OLIMOOK;

- BBICOKAM YpOBEHb: JIaHbI IOJHBIE, TOYHBIE U apryMEHTUPOBAHHBIE OTBETHI Ha
BOIIPOCHI. 3HAET TEPMUHBI, ONPEAECIEHUS U MOHATHS; OCHOBHBIE 3aKOHOMEPHOCTH, CO-
OTHOLLICHHMS], IPUHIUIIBI. J[OMyIIIEHO HECKOJIBKO HETOYHOCTEN.

Cocmasnaowas KomMnemeHyuu — yMeHus

- HYJICBOW YpOBEHB: MOJHOE OTCYTCTBHE MOHMMAHMS CYTH METOJIUKU PEIICHUS
3aJ1a4d, JOIMYIIEHO MHOXECTBO IPpyOCHIITuX OMMOOK / 3a1aHUSI HE BHITIOJIHEHBI BOOOIIIE;

- MUHUMAaJIbHBIA YPOBEHB: C1a00€¢ TMOHMMaHUE CyTH METOJMKH PEUICHUS 3aJauH,
JIOTTYTIIeHBI TpyObie ommOKku. Pemenus He o0ocHOBaHbI. He ymeeT ncrmonb30BaTh HOpMa-
TUBHO-TEXHUYECKYIO JTUTEPATYPY;

- IOPOTOBBII YPOBEHB: JOCTATOYHOE TIOHUMAHUE CYyTH METOMKU PELICHUS 3aauH,
JIOMYIIEHBI OMMOKK. PereHnst He Bcerma 000CHOBaHBL. YMEET HCIOIb30BaTh HOPMATHB-
HO-TEXHUYECKYIO JuTepatypy. Cnabo OpreHTHpYETCS B CIICIMAIbHON HAYIHOU JIUTEpaTy-

pe;



- CPEITHAM YPOBEHB: B LIEJIOM IIOHUMAET CYTh METOJAMKH PEILIEHUS 3a1a4H1, JOITyIIe-
Hbl omMOKku. Pemenuss He Bcerga OOOCHOBaHBI. YMEET HCIIOJIB30BATH HOPMATHBHO-
TEXHUYECKYIO U CIICUAIBHYIO HAYYHYIO JINTEPATYPY;

- IPOJIBUHYTHIN YPOBEHB: B LIEJIOM IIOHUMAET CYTh METOAMKH PELICHUS 3a1a4u, J10-
NyIIeHbl HeTOUHOCTH. CriocoOeH 000CHOBATh PELICHUs. YMEET UCIOIb30BaTh HOPMATHB-
HO-TEXHUYECKYIO U CIIEUAIIbHYIO HAyYHYIO JIUTEPATYPY;

- BBICOKUI YPOBEHb: TOHUMAET CyTh METOJUKH pelleHus 3agaun. CrnocodeH oboc-
HOBATh PEIICHUSA. YMEET MCHOJb30BaTh HOPMATUBHO-TEXHUYECKYIO M CHELHUAIBHYIO Ha-
YUHYIO JIUTEPATYPy, NEPEIOBOU ITPOU3BOICTBEHHBIN OIIBIT.

Cocmasnanowas KomnemeHyuu — 61a0eHue Hagblkamu

- HyJIEBOW YPOBEHb: HE IEMOHCTPHUPYET BIIAJICHUE HABBIKAMH BBIIIOJHEHHUS IPO-
(deccruonanbHbIX 3a7a4. He MOXKeT BBINOJHUTE 3a/1aHUS;

- MUHMMAaJIbHBIN YPOBEHb: HE JEMOHCTPUPYET BJIAJICHUE HABBIKAMU BBIIIOJHEHUSA
npoecCHOHANBHBIX 3a7a4. VCIbIThIBaeT CyIIECTBEHHBIE TPYAHOCTH MPU BBINOIHEHUN
OTJEJIbHBIX 3a1aHUM;

- IOPOTOBBIN YPOBEHb: BJIAJICET HABbIKAMU BBIIOJIHEHUS MPOPECCUOHATBHBIX 3a-
Jla4 Ha IIOPOTrOBOM YPOBHE. 3aJjaHus BBIIOJIHSAET MEJUIEHHO U HEKAYECTBEHHO;

- CpEIHUI YPOBEHb: BJIaJICET HAaBbIKaMH BBINOJIHEHUS MPOPECCHOHATIBHBIX 3ajau.
3a/1aHus BBIMOIHSIET HA CPETHEM YPOBHE IO OBICTPOTE U KAYECTBY;

- IPOJBUHYTHIM YpOBEHB: BIJIAJICET YBEPECHHBIMU HABBIKAMHU BBIITOJHEHUS IIPO-
(deccuoHanbHBIX 33a4. BeICTPO M KaueCTBEHHO BBIMOJHAET 33JaHusl, UHOT' A I0ITyCKas
HE3HAYUTEIBHBIE TOTPEIIHOCTH;

- BBICOKHI YPOBEHb: BJIaJCET YBEPEHHBIMU HABBIKAMH BBINOJIHEHUS Tpodeccuo-
HaJbHBIX 337a4. BBICTPO M Kau€CTBEHHO BBIMOJIHAET 3aJaHusl, IPU HEOOXOJUMOCTH JI€-
MOHCTPHUPYSI TBOPUECKUN MOIXO/I.

Obobwennas oyenxka cpopmuposanHocmu KomnemeHyuil

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

- MUHUMAQJIBHBIM yYpOBEHb: HA MHHHUMAJIBLHOM YPOBHE C(HOPMHUPOBAHBI: BCE CO-
CTaBJISIONINE; OJTHA WU JBE U3 TPEX, OCTANIbHBIE — HAa 00JIee BHICOKOM YPOBHE;

- TIOPOTOBBIM YPOBEHb: HA MOPOTOBOM YPOBHE C(HOPMHUPOBAHBI: BCE COCTABISIO-
1[ye; OJHa WM JIBE U3 TPEX, OCTAIbHBIC — HAa 00JIe€ BHICOKOM YPOBHE;

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

- IPOJIBUHYTHIM YPOBEHB: HA MPOJIBUHYTOM YpPOBHE C(HOPMHUPOBAHBI: BCE COCTAB-
JISIOLIME; OJTHA WJIU JBE U3 TPEX, OCTAIIbHBIE — HA BBICOKOM YPOBHE;

- BBICOKHUM YpPOBEHb: Ha BBICOKOM YpPOBHE C(HOPMHUPOBAHBI BCE COCTABJISIIOIINC
KOMIIETCHITUM.

4.2 KoHTpOJIbHBIE BONPOCHI

1. Iloyemy BOJABTMETPHI AEHAOT C HECKOJIBKUMH MPEAECIAMH H3MEPEHUI?
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2. Kaxona paspsanocts ALIII MK Arduino?

3. Kakosa norpemnocts ALIT Arduino?

4, Kaxkoso Bxoanoe conportupieHue ALIT Arduino?

5. Kakoe n0mKHO OBITh BBIXOJAHOE COMPOTUBICHUE UCTOUYHUKA U3MEPSEMOr0 Hampsi-
KEHUS?
6. Kakum o0pazoM HecTaOMILHOCTh UCTOYHHUKA onopHoro Hanpspbkenust AL Biusiet
Ha TOYHOCThH U3MEpPEHUN?

7. llepeuncnure BapuWaHTBl BBIOOpa HMCTOYHMKA omnopHoro HanpsokeHus AL
Arduino.

8. Kak pa30poc HOMHHATIOB 3JIEMEHTOB U3MEPHUTEILHON CXEMbl BIHMSIET Ha TOYHOCTh
WU3MEPEHU U KaK C 3TUM 00pOoThCA?

9. Kakue pexomeHmanuu Bbl MOXETE AaTh OTHOCUTENbHO HecTabumpHOocTH WOH
AIIIT Arduino?

10. [lepeumncnute UHTErpAIbHBIEC XaPAKTEPUCTUKH MIEPEMEHHOTO HAIIPSKEHUS.

11. Cnoco0bl u3MepeHus: JeHCTBYIONIET0 HAMPSIKEHUsI, UX JIOCTOMHCTBA M HEJO0CTAaT-
KH.

12. CnocoObl U3MEPEHHI CUITBI TOKA.

13. Hatuvku XoJia JJig U3MEPEHHS TOKa.

14. Tlepeuucnure JOCTOMHCTBA U HEIOCTATKH TEPMOMETPOB Ha OCHOBE TEPMUCTOPOB.
15. WMzoOpazute rpaduk 3aBUCUMOCTH COIPOTUBIICHUS TEPMUCTOPA OT TEMIIEPATYPHI.
16. 3amummte Gpopmyny TKC tepmuctopa.

17. Kax TKC TepMucropa 3aBUCUT OT TeMIIepaTypbi?

18. Tlepeuuncnure OCHOBHBIC MTAPAMETPHI TEPMUCTOPOB.

19. ®wuszuveckuii cMbIca KOdhUITMEHTA pacCesTHUS TepMUCTOpa?

20. Kak OIeHUTh MOTPENTHOCTD, BRI3BAHHYIO CAMOPAa30TPEBOM TEPMHUCTOpa?

21. Kak yMEHBIIUTH MOTPEITHOCTh OT CaMOpa3orpeBa TepMucTopa?

22. Kak paccuuTaTh COMPOTUBIECHHWE TOKOOTPAHUYEBAIOIIETO PE3UCTOpA IJIsi TEPMU-
cropa?

23. B kakom ciiyyae HECTaOMJIbHOCTh HANPSDKCHHS MUTAHUS JaTdydKa HE BIMSIET Ha
TOYHOCTh U3MEPEHUI?

24. TlepeuncnuTe TOCTOMHCTBA U HEIOCTATKU TEPMOMETPOB COMPOTUBIICHUS HA OCHO-
BE METAJUIOB.

25. Kakos TKC tepmomMeTpoB Ha OCHOBE IIATUHBI, MEIU U HUKEIIS?

26. B uem ¢uznueckuit cMpici Kod(phUIIMEHTa paccestHUus TEPMOMETpa COMPOTHUBIIEC-
HUs?

27. Kak paccuurtarh onTUMaibHBIN TOK BO30yx)aenust TCIIT?

28. CnocoObl 60pbOBI ¢ MOrPEIIHOCTHIO, 00YCIOBICHHOW CONMPOTUBICHUEM COCIUHU-
TEJIbHBIX TPOBOJIOB.

29. Kak oleHHUTh MOTPEIHOCTh TEPMOMETPA, 00YCIIOBIICHHYIO HAIPSHKEHUEM CMeIle-
HUS HYJIS ONEPAITMOHHOTO YCHIIUTEIS?

30. Ilpunnmn newcTBUsi TEpMOTIAPHI.

31. IlepeuncnuTe OCTOMHCTBA U HEAOCTATKU TepMOTIap.

32. KakoBa 4yBCTBUTEIHLHOCThH TEPMOIIAPHI S-TUTIA TP KOMHATHOW TeMreparype?

33. Kak o1eHuTh MOTPentHoCTh TEPMOMETPA Ha TepMorape, 0O0yCIOBICHHYIO TeMIIe-
paTypHbIM ApeidoM HampsbkeHreM cMmerienus nyns OY?
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34. CyTh IpoOrpaMMHOTO CIIOCO0a KOMIIEHCAITMN TEMIIEPATYPhI XOJIOTHOTO CIIasl.

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

36. Twurmbl u3MepsIeMOro JaBJICHHUS.

37. Paznenenue naruukoB AasieHust hpupMel Freescale Semiconductor 1o creneHu nH-
Terpaluu.

38. Matuumk naBieHus ¢ 1udpoBbiM Beixogom BMP180.

39. EmxkoctHOil matuuk Biaxxaoctd HCH-1000.

40. Cmoco6 m3aMepeHuit eMKOCTH €MKOCTHOTO JTaTYMKa BIAKHOCTH C MCIIOJIb30BaHUEM
KOMITapaTopa.

41. Cnocob m3MepeHHii eMKOCTH €MKOCTHOTO JaTunKa BIaKHOCTU C HCIOJIb30BaHUEM
MHTErpanbHOro TarimMepa NESSS.

42. JlaT4WK BI@XXHOCTH C BBIXOJI0M 10 Hanpshxerno HIH-3610.

43. JlaT4uk BIaXHOCTH ¢ IUPPOBBIM Bhixogom DHT22.

44, H3MepeHHe 4aCTOThI JICKTPUICCKOrO CUTHAJA IyTeM IO0JIcUeTa YhCiia UMITYJIbCOB
3a (PMKCUPOBAHHBIN HHTEPBAJl BpeMEHHU. AHAJIN3 MOTPEITHOCTEH.

45. HM3MepeHHe 4acTOTHI ITyTEM OMPEIeICHUs JIUTEILHOCTH TIEPHOJIa U3MEPUTEIHHO-
ro CUrHaja. AHaJIu3 MOTPEUIHOCTEM.

46. bubnuoTeKH IS U3MEPEHUS YaCTOTHI C IIOMOIIBEI0 MUKPOKOHTPOJIICPOB.

4.3 Kputepuu ouleHUBaHUS

OreHrBaHUE YPOBHSI OCBOEHHS CTYJEHTOM y4eOHOTO MaTepuana JUCHUUILIHMHBI
«MukpomnporeccopHble NpUuOOpPsl U CUCTEMbI» MPOU3BOAUTCA B XOJE TEKYLIETO KOH-
TPOJISL U IPOMEKYTOUHOM aTTeCTalluu (CEMECTPOBOIO KOHTPOJIA).

Texyumuii KOHTPOJIb 3HaHUIN CTYJEHTa OYHON (POPMBI OOYUEHHUS OCYIIECTBISET-
Csl 10 pe3yJIbTaTaM BBIMOJIHEHUS M 3alIUTHl JAOOPATOPHBIX padoOT; CTyACHTa 3a0YHOU
dbopMbI 00yUeHHS — TIO pe3yJbTaTaM BBIITOJHEHUS! WHANBUAYAIBHOTO 3aJaHMs.

Pacnipenenenne O0ayioB TEKYHIErO KOHTPOJS padOThl CTyAEHTa Ha MPOTSKEHUU
ceMecTpa MpuBeIeHO B Tabuiie 1.

Tabmuia 1 — Pacnipenenenne 6amioB TEKyero KOHTPOJIS

dopma KOHTpOIIS Bo3MOXHOE KOJIMYECTBO [Ipumeuanune
0aioB
JUis CTyIeHTOB OUHOM M 3a04HOM opM 00ydeHUs
Otuér no naboparop- 12,5 3aaHue BBINOJIHEHO MPaBUIIbHO, IPOEKTHBIE
HOM paboTe pereHust 000CHOBaHbI, IPUBEJIEH aHAIN3 T10-
Jy4EHHOTO pe3yJbTaTa
8 3a/laHKe BBIITOJIHEHO B LIEJIOM IIPABUIIBHO,

NPOEKTHBIE PEIICHUSI HE BCET/1a 0O0OCHOBAHHI,
BO3HHUKIIA TPYAHOCTH B 00BsICHEHUN noJiy-
YEeHHBIX PE3yJIbTATOB

HToro mo Jaéoparop- 100 U3 pacuéra 8 maboparopHbix padboT. OrieHn-
HBIM padoTaM (MakK- BaeTcs Kaxjas pabora.

CHMAJIbHO BO3MOXK-
HOE)
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dopma KOHTPOJIS Bo3MoxHOE KOJIMUECTBO [Tpumeuanue
OayoB
HUTOIO: 100 MakcumaibHO BO3MOYKHOE

[Tonyuennas onenka o 100-0a/uIbHOM IIKasie OmpeesiseT OLEHKY 0 rocyaap-
cTBeHHOM 1mkaie u mkajge ECTS:

Cymma 0asioB Ouenka Onenka
o 100-6anpHOI 1mIKae no mkaie ECTS 110 TOCYJJAPCTBEHHOM IIKaJIe
90-100 A OTinnyHO
80-89 B Xoporo
75-79 C
70-74 D y
60-69 E JIOBIIETBOPUTEIHHO
35-59 F He
0-34 =4 YIOBJIETBOPUTEIIHHO

* — ¢ 00s13aTEIIbHEIM IMOBTOPHBIM M3YUCHUCM AWCHHUILINHBI.

4.4 IlpuMep TeKyLIero onpoca Ha MPAKTHYECKUX (CEMUHAPCKUX) 3AHATUAX
U J1a0opaTopHBIX padoTax

Ha mpumepe temsl «/3MepeHre mOCTOSHHOTO HANPSKEHUSD:

1. IToueMy BOJIBTMETPHI I€NIAIOT C HECKOJIBKUMU MpeieIaMy U3MEPEHU?

2. Kaxoga pazpsanocts ALIIT MK Arduino?

3. Kaxoga norpemnocts ALIT Arduino?

4. Kaxkxoso BxonHoe conpotusierue ALl Arduino?

5. KakuM J0KHO OBITH BBIXOJHOE CONPOTHBJICHHE HCTOYHMKA H3MEPSIEMOTO
HaIpsHKeHUs ?

6. Tlouemy ucrtounuk omopHoro HampspkeHuss ALl BiauseT Ha TOYHOCTH W3-
MEpEHUI?

7. Tlepeuncnure BapuaHThl BHIOOpA MCTOYHUKA ONOpHOTO Hanpsbkenus ALLIL.

8. Kak pa3z0poc HOMUHAJIOB PE3UCTOPOB BIMSAET HA TOUHOCTh U3MEPEHUM U KaK C
TUM O0pOTHCS?

OTBeThl Ha BOMPOCHI BXOJHOTO KOHTPOJSI YUYUTHIBAIOTCA MPENOAABATENEM B pe-
3yJbTaTax TEKYILIEro KOHTPOJIA paboThl CTYAECHTA.

5 PEKOMEHAYEMASA JIUTEPATYPA
I OcHoBHast JuTeparypa

1. Kyznenos /I.H. CoBpeMeHHbIE MUKPOKOHTPOJIJIEPHI B CUCTEMAX U3MEPEHUSI, yIPaB-
JeHus, 00paboTKH M OTOOpakeHUs MHGOpMAKH : yded. mocobue IId 00ydJaroIuxcs
oOpazoBar. yupexaeHuii Bwicil. npod. obpazosanus / JI. H. Kysuermos ; TOYBIIO
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«IOHHTY». — JHomeux : JOHHTY, 2020. — 400 c. : wn., Tadbn. — URL:
https://drive.google.com/file/d/ITUHZUPHh v 1 oiOibWFEfAJiYIwYHRbA/view?usp

=sharing.

II lonmostHUTEIbHAA JIMTEpaTypa

2. YdyebHoe mocobme «MHUKPOMPOIECCOPHBIE YCTPOWCTBA U3MEPUTEITHHBIX CHUCTEM)
/I.H. Ky3nenoB, A.E. Kouun, B.Il. Tapactok. — [onemnk: I'BY3 «dorHTVY», 2012.
— 137 c: wn. — URL: https://drive.google.com/file/d/1v4Qz2]-Xm36k-
Kkr4wEld7iijcP7dXz1/view?usp=sharing.

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

6 YYEBHO-METOANYECKOE OBECIIEYEHUE JUCHUIIJIMHbI

Y4eOHO-MeTOAMYECKUE U31aHKsl, paspadoTaHHbie B JIoHHTY:

4. Meroanueckue ykazaHus JIJIsl BbINOJHEHUs JabopaTopHbix pabor, CPC u unanBu-
JyaJIbHOTO 33JlaHuA 0 TUCHUILTHHAM «MHKPOIPOIIECCOPHBIE MPUOOPHI U CUCTEMBD) U
«IIpoexkTupoBaHUE MHUKPOIPOILIECCOPHBIX CUCTEM» : NIl OOYYAIOIIUXCS YPOBHS MPO-
deccuonanbHOr0 00Opa3oBaHus "MarucTp' Mo HampapiieHusiM noarotoBku 11.04.04 —
OnekTponrnka W HaHodtekTponuka (DH) Bcex dopm obyuenus / TOYBIIO «/IOH-
HTVY», Kad. snekrponnoi texnuku ; coct. J. H. Ky3nenon. — Honenk : JJOHHTY,
2020. — Cucrem. TpeboBanus: Acrobat Reader. — 3arm. ¢ turysn. akpaHa. (HocTyn depe3
JUYHBIN KaOUHET CTYJICHTA).

5. Meronnueckue yka3aHUs U1 BBITIOJIHEHHS KypCOBOH pabOTHI MO TUCIUTIINHE
«MHUKpOTIpOIIECCOPHBIE TMPHUOOPHI W CUCTEMBD» . JUII OOYYaIOIIUXCsl YPOBHS Mpodec-
CHOHAJIBHOTO 00pa3oBaHus "'Maructp" mo HampasieHusM noarotoBku 11.04.04 — Dnexk-
TPOHMKA M HaHO3JIeKTpoHHMKa Bcex (opm obOyuenus / TOYBIIO «JJOHHTVY», Kad.
anekTponHoi Texuuku ; coct. J. H. Ky3nemnos. — Honeux : JOHHTY, 2020. — Cuc-
TeM. TpeboBanus: Acrobat Reader. — 3aru. ¢ TuTyI. skpana. (IOCTyn Yyepe3 JTUYHBIN Ka-
OWHET CTyJeHTA).

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

7 MATEPHUAJ/IBHO-TEXHUYECKOE OBECIHHEYEHHUE AUCHUIIJINHBI

7.1 JIeKIITHOHHBIE 3aHATHA:

Jlexumonnas ayautopus Ne 8.807, yueOHbIN kopmyc 8, 115l POBEACHUS 3aHATUN
JIEKIIMOHHOTO TUNA, TPYNNOBBIX U WHAMBUAYAIBHBIX KOHCYJIbTALUWW, TEKYIIEro KOH-
TPOJSL U MPOMEXKYTOUHOU arrectauuu. Cnenuain3vpoBaHHas MeOesb: JOCKa ayau-


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
http://donntu.ru/library
http://www.iprbookshop.ru/
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TOpHAsI, MAPTHI, IEMOHCTPAIIMOHHBIE CTEHbl. MylbTUMEIUITHOE 000py0BaHUE: CTa-
IIHOHAPHBIN KOMIIbIOTEp Ha Oa3e Penttium4-2.8 — 1 mT., MyJIbTUMEIUHHBINA IPOCKTOP
Epson, skpan. CuctemHoe obecrieuenue: oneparronHas cucrema Windows XP Profes-
sional x86/64 (akamemuueckas mauiensus DreamSparkPremium); OpenOffice 2.0.3
(oomectBennas ymuen3us MPL 2.0); Google Slides (Oecriatnas Bepcus); Mozilla Fire-
fox (oomectBennas nuuenszus MPL 2.0).

7.2 JIaGopaTopHbIe 3aHATHA

VYyebnas madoparopus (kommbsroTepHbiii kiaacc) Ne 8.710, yueOHbIN Kopryc 8,
JUISL TIPOBEJICHUS 3aHATHIN J1a00paTOPHOTO TUIA (C BO3MOKHOCTBIO TIOJIKITIOUEHUS K Ce-
™1 «ITHTepHEeT»), TPYIIOBBIX U WHINBHUAYAJIbHBIX KOHCYIbTAIIUN, TEKYIIETO KOHTPOJIS
U TPOMEKYTOUYHOU aTTectanuu. Creruain3upoBaHHAs MeOelb: TOCKa ayauTOpHas,
CTOJIbI, CTYIbs. 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 WIT.; - T€YEUCKATENb TOPIOYUX ra3oB - 11IT.; - razoananuzatopsl - [1IN-11 — 2 wr; pa-
muomeTtp - CPII-88 — 1 mir.; no3umetp - “Cropa-TVY” — 1 mt.; Bubporecrep - BT-1M —
1 mT.; UHAUKATOP BUOPOJUArHOCTUYECKUM — | IIT.; TOJNIIMHOMEp YJIbTPa3BYKOBOW -
TT-100 —1 mr.; TBepaomep nunamuyeckuii - TH-130 — 1 miT.; usmepurens CI0WHOCTH
noBepxHocTd - TR100 —1mt. CucreMHoe obecrieueHue: onepanroHHas cuctema Win-
dows XP Professional x86/64 (axamemuueckas aunen3us DreamSparkPremium); Ope-
nOffice 2.0.3 (oomecrBennas munensus MPL 2.0); Google Slides (6ecrutathnas Bepcusi);
Mozilla Firefox (o6mecrBennas munensuss MPL 2.0); GNU Octave-6.1.0 (oOmiecTBen-
Hasl JINLICH3HS).

7.3 CamocTosiTeibHasi padoTa

[TomemieHust A1 CaMOCTOSITENIbHOM pabOThl ¢ BO3MOYKHOCTBIO MOJKIIOYEHUS K
cetu «MHTepHeT» W obOecreyeHUEeM JOCTyNna B JJIEKTPOHHYIO HH(POPMAIMOHHO-
o0pa3oBaTeNbHYI0 Cpely OpraHM3allMy: YWTajJbHBIC 3ajibl, Y4eOHbIe Kopryca 2, 3, 8
(aymutopus Ne8.602) (koMIbIOTEpHAsI TEXHUKA C BO3MOXKHOCTBIO TIOJIKIIFOUEHUSI K CETH
«WHTepHer» u oOecredeHHeM JIOCTyna B JJEKTPOHHYIO  HH(POPMAIMOHHO-
obpazoBarensuyio cpeny (OMOC JJOHHTY) u »nekTpoHHO-OMOINOTEUHYIO CUCTEMY
(OBC TPRbooks), a Takke BO3MOXHOCTBHIO MHAMBUAYATLHOTO HEOTPAHUYEHHOTO JI0C-
tyna o0ydaromuxcs B 9bC u DUOC nocpeactsom Wi-Fi ¢ mepcoHanbHBIX MOOMIBHBIX
ycTpoicTB. CucteMHOe obecriedueHue: onepaironHas cucrema Microsoft Windows 7
(akamemuueckast ymrneH3us, OpenOffice 2.0.3 (oOmectBennas nuuensus MPL 2.0),
Mozilla Firefox (o6mectBennas suneHsuss MPL 2.0), Moodle (Modular Object-
Oriented Dynamic Learning Environment) (o6mectBennas nuuensust GNU).



