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PABOYAS ITPOT'PAMMA JIUCHUIIJIMHBI
b1.B./13.05.01 CucreMbl NIPOrpaMMHOI0 YIIPABJEHUSA POOOTOTEXHHYECKHMH

KOMILIEKCAMM
(KOI[ 1 HAUMCHOBAHHWEC TUCIHHUIIMHBI COTJIAaCHO y'-IeﬁHOMy rmaHy)
Hanpagnenne moarotoBku: 13.04.02 Dy1eKTPOIHEPreTUKa U AIEKTPOTEXHUKA
(KOI[ Y HAaMMCHOBAHUEC HAIIPABJICHUS / CHeHI/Ia_]'II)HOCTI/I)
Hamnpasnennocts (npodus): DIEeKTPOMEXaHUYECKUE CUCTEMBI aBTOMAaTH3a-

WX U 3JICKTPOIIPUBO/]

(HanMeHOBaHKe POMIIIA / MATHCTEPCKOH MPOrpaMMBl / CTICIIHATIN3aI1H)

IIporpamma: Marucrparypa
(bakanaBpHaT, MarkCTPaTypa, CIICLUATUTET)
dopma 00ydeHus: OYHas, 3a0YHas
(04Has, 3204HAS, OTHO-320HAS)
dopma 00yUICHUS: OYHas 3a049HAs
Cemectp(bl) 1 4
O6mas Tpynoémkocts B 3ET/gacax 3,0/108 3,0/108
KonTaktHas pabora (4ac.) 55 20
Jlekiuu (gac.) 17 4
[IpakTryeckue (ceMuHapcKue) 3aHaTus (Jac.) - -
JlaGopatopHbie paboTHI (Jac.) 34 10
CamocrosiTenpHasi padoTa (4ac.), B TOM YHCIIe 53 88
KypcoBoii npoekt(pabdoTa) (cemecTp/4ac.) - -
KonTtposas (3x3amMeH, yac./3a4€T) 3a4eT 3a4eT

Jloneuxk, 2023 r.
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Pabouas nporpamma nucuumiviabl «CUCTeMbl IPOrPaMMHOIO yIpaBJieHUs PoOo-
TOTEXHUYECKMMH KOMIUIEKCAMI» COCTaBJI€HAa B COOTBETCTBUHU C YUYEOHBIM IIJIAHOM I10
HampaBieHuto 1oArotoBkn 13.04.02  «OnekTposHepreTuka | 3JIEKTPOTEXHUKAY,
HaIpaBiIeHHOCTh (Tpoduib) — «DIEKTPOMEXAHHMUECKHE CHUCTEMBl aBTOMATH3AIlMU W
anexTporpuBoa» it 2023 roga mpuéma 1mo 09HON U 3a09HON (hopmam oOydeHHUS.

CocraBurenu:

JlouieHT kadeaphl AIeKTPOIIPUBOAA U aBTOMATHU

MIPOMBIIICHHBIX YCTAHOBOK, K.T.H., TOLEHT

Bbopucenko B.O.

cTaplIui mpenojaBaTenb Kadeapbl SNEKTPONPUBOIA (|
¥ aBTOMAaTH3alli{ IIPOMBIIIIEHHBIX YCTAHOBOK | 2727 Baxyrun J1.B.

(nonnncﬁ)
Pabouyas nporpamMma paccMOTpeHa M NPHHATA HA 3aceJaHMM Kadeapsl
«INEKTPONPHBOJ H ABTOMATH3AIMS [TPOMBIIUIEHHBIX YCTAHOBOKY.
[Tporokon ot « OFn O3 2023romaNe 9.

Jasenyrowmuii kadeapoii 9}1 Po3skapsxa I1.1.
(nomnmck) (®.H.0.)
Pabouas mnporpamma onobpena yueOHO-MeTOAHUYECKOH KOMHCCHEH
[OYBIIO  «/JOHHTY» mno  HanpapleHHK  MOArOTOBKH 13.04.02
«INIEKTPOIHEPTeTHKA H NEKTPOTEXHUKAY.

[Mporokon ot « <2 » o3 2023ropa e 3
[Ipeacenarens ‘#/- Trauenko C.H.
(moanmcs) (®.H.0.)

Pabouas mporpamMmma npoasiena s 20 rojia mpuéMa Ha 3ace/lanuu KadeIpsl
ANIEKTPONPUBOA U ABTOMATHU3AIIMH MPOMBIIIIIICHHBIX YCTaHOBOK.
IIpotokon oT «  » 20 roga Ne .

3aBemyrommii kKadeapon

(moamnucek) (®.1.0.)

Pabouas mporpamma npoasiena s 20 rojia mpuéMa Ha 3acelanuu KadeIpsl
AJIEKTPONPUBOIA U ABTOMATHU3AIIMH MPOMBIIIIJICHHBIX YCTaHOBOK.
IIpotokon oT «  » 20 roga Ne .

3aBenyrommii kadeapoi

(moamucek) (®.1.0.)

PaGouas mporpamma npoasiena s 20 roga mpuéma Ha 3aceqaHuu Kadenpsl
3JIEKTPONPUBO/IA U ABTOMATU3AIMH TPOMBIIIJICHHBIX YCTAHOBOK.
IIpotokon oT «  » 20 roga Ne .

3aBenyrommii kadeapou

(moamucek) (®.1.0.)
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1 OBBEKT, HEJIb U 3AIAYH OCBOEHUA JUCIIUIT/INHBI

JlucrumirHa paccMaTpuBaeT BOMPOCH MOJICTUPOBAHMS W YIPABJICHHUS POOOTO-
TEXHUYECKUMU YCTAHOBKAMH C TOYKU 3PECHHSI aBTOMATHYECKOTO YMPABICHUS JJIEKTPO-
MIPUBOIAMH MX 3BEHBEB.

[lenpto mpenogaBaHus MUCHUILIMHBI OOyYEeHHE CTYJECHTOB METOJMKAM CHHTE3a
CHUCTEM YMPaBICHUS POOOTOTEXHUYECKUMH KOMIUIEKCAMHU, OCHOBAM ONTHMHU3AIUUA W
TJIAHUPOBAHMSI IBFKCHHSI MHOTOKOOPIMHATHBIX 0OBEKTOB.

B pe3ynbpraTe 0cBO€HMS IUCUUIUIMHBI CTYJEHT JA0JKEH
3HaTh:

- OCHOBHbIE METOJbl CO3/IaHMSI M aHaJIM3a MAaTeMAaTHYE€CKUX, KOMIBIOTEPHBIX U
UMUTALMOHHBIX MOjieNiel POOOTOTEXHUYECKUX CUCTEM;

- OCHOBHBIE MPOOJIEMbl POOOTOTEXHUKH C TOUKU 3PEHUS TPOCKTUPOBAHUS OBICTPO-
JNEUCTBYIOIIUX U HAJCKHBIX CUCTEM aBTOMATHYECKOTO YINpaBIEHUs, TPEOYIOIIUX
WCIIOJIH30BAHUSI COBPEMEHHBIX HAYYHBIX METOJIOB UCCIICIOBAHNS,

YMETh:

- moa0upaTh HEOOXOMUMBIE METOJNBI CO3/IaHMS MOJENel pOOOTOTEXHUYECKUX CH-
CTEM, TMO3BOJISIOMUX ¢ HEOOXOIMMBIM YPOBHEM TOYHOCTHU TEPEaTh IMOBEICHUE
peaTbHBIX IPOMBITIUICHHBIX CHCTEM;

- BBHIOMPATHh THUI CUCTEM YTMPABIICHUS HCTIOJHUTEIBLHBIMH MEXaHU3MaMH POOOTO-
TEXHUYECKUX CUCTEM U MPOEKTUPOBAThH UX Y3IIbI;

BIIAJETh:

- HaBbIKAMH TPAKTUYECKOrO0 MPUMEHEHUs Mojesied pOoOOTOTEXHUYECKUX CHUCTEM
JUTSL pENICHHs] BOITPOCOB TUIAHUPOBAHUS TPACKTOPUM TIEpEMEIIeHHs paboyero op-
raHa;

- HaBbIKAMHM BBIOOpA 3JIEMEHTOB CHUCTEM YIPAaBJICHHUS HCIHOJHUTEIbHBIMU MeXa-
HU3MaMH POOOTOTEXHUYECKUX CUCTEM U MTPOCKTUPOBAHMS UX allapaTHON U Mpo-
IPAMMHOM YacCTH.

[lepeuncriieHHbIE PE3yNbTAThl OOYUYEHUS SBIISIFOTCS OCHOBOU Ui (pOPMUPOBAHUS
CIEIYIOIMNX KOMIETECHIINM:

- CIIOCOOHOCTHIO TIPUMEHSATHh METOBI CO3/IaHMS M aHAIM3a MOJEINICH, MO3BOJISIO-
IIMX TPOTHO3UPOBATh CBOMCTBA M TMOBEJACHUE OOBEKTOB MPOPECCUOHATHHOU ESITEIb-
Hoctu (ITK-1);

- CHOCOOHOCTBIO BBIOMPATHh CEpUUHBIE U MPOECKTHUPOBATH HOBBIE OOBEKTHI MPO-
dbeccuonanbpHOM nestenpHOoCTH (I1K-3).

2 MECTO JUCHHUILINHBI BOCHOBHOMN OFPA3OBATEJBHON
IMPOIr'PAMME

JlucuuniauHa OTHOCUTCS K 4YacTd, (OpMHUPYEeMOH ydacTHUKaMU 00pa30BaTesb-
HbIX oTHOIIEHUH, biioka 1 «/lucuuminnasl (MOAyJIK)» y4eOHOrO IJIaHa.

basupyercst Ha 3HaHUAX U YMEHHSIX, KOTOPbIE CTYACHT MPHOOpPEN MPU OCBOSHUHU
NPEALIECTBYOINX AUCHUIUIMH: «CUCTEMBI yIPaBIIEHUS 3JIEKTponpuBoaaMm», «Teopus
aBTOMATHUYECKOI0 YIpaBICHUsN», «MOIEIUPOBAHUE 3IIEKTPOMEXAHUYECKUX CHCTEM,
«TeopeTnueckass MEXaHUKa.
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3HaHUS U YMEHHMS, IPUOOPETEHHbIE P OCBOCHUU JAaHHOM AMCUUIUIMHBL, peau-
3YIOTCSl CTYACHTOM MpHU MPOXOXKIECHUU Y4eOHOM WM MPOU3BOJACTBEHHOW MPAKTHKH,
BBIMIOJTHEHUH HAy4YHO-UCCIIEI0BATENbCKOW PabOThl M MOATOTOBKE KBATH(PHUKAIIMOHHOMN
BBIIYCKHOM pabOThl MarucTpa.

3 CTPYKTYPA U COAEPKAHUE JUCHUIIVINHBI

3.1 Pacnpenesienne y4eOHbBIX YaCOB 10 TeMaM AMCHUIIMHBI M BUIAM 3aHATHI

Ne HanmeHnoBanue tem KonnuecTBo yacos
Te- (conmepkaTenbHBIX MOJTyJICH) (ounasi/3aounasi popma)
MBI B ToMm uncine
Beero | Jlekuuu | Ilpakr. JlaGop. CPC
(CemuH.)
1 I(()I:HOBHBIC MOHATHS POOOTOTEXHHU- 3/9 21 2/ 4/6
2 | KuaemaTtuka poOOTOB- 20/13 21 10/2 2/10
MaHUTYJISTOPOB
3 | CKOpOCTH U YCKOPEHHUS TIPH JBU- 12/13 20 21 3/12
KCHHUH
JlnHamMuKa MaHUMYJISITOPOB 17/17 3/1 6/2 8/14
5 | IlmaaupoBanue 3a1a4 B poOOTO- 10/13 20 21 6/12
TEXHHUKE
6 CuHTE3 CUCTEMBI PETYJIMPOBAHUS
3JIEKTPOIIPUBOIOM 3BEHA POOOTa- 17/19 3/1 6/2 8/16
MaHUIYJIATOpa
7 | OnTuMu3anus IBUKESHHSI MHOTO- 16/10 20 6/0 2/10
KOOPJMHATHOTO 00HEKTa
8 | Cnenuduka 3a1a4 yrnpaBiieHUs B
MOOWJIBHBIX 1 aHTPOMTOMOP(HBIX 4/8 1/0 0/0 3/8
poboTtax
KonrtakTHas paboTa (OMOJHUTEIbHAS ) 4/6
HWroro mo Bunam 3aHsATHH 108/108 17/4 34/10 53/88
KonTposns
UTOro 108

dopMupoBaHUE KOMIIETEHIIHII B pe3yJIbTaTe 0CBOEHHUS TeM JUCUMUILINHBI

KOMHeTeHHI/II/I Tembl JUCHUITIINHBI, HAICJICHHBIC Ha BBIpa6OTKy KOMIICTCHIIM

[1K-1 Temrr 1,2,3,4,6
I1K-3 Temnr 5, 7, 8
3.2 Jleknuu

Tema 1. OcHOBHbIE IOHSTHUS POOOTOTEXHUKH.



Coneprxanue Temsl :
Knaccuduxkaims poOOTOTEXHUYECKUX CUCTEM. IIEMEHTHI CHCTEM DJIEKTPOTPHUBOIOB
poOOTOTEXHUYECKUX CUCTEM. J[aTunku 1 mepegaTouHbie MeXaHu3Mbl. OCOOCHHOCTH
YIPABJICHUS IBIKCHHEM POOOTOTEXHUUECKUX CUCTEM. POOOTHI-MaHUITY IS TOPHI.
Jluteparypa k Teme 1: [1, 2,3 ,4]

Tewma 2. Kunematuka poO0TOB-MaHUITYJISTOPOB.

ConeprkaHue TEMBI 2:
[ToHsTHS TOKANBHOU U TJI00AIBHON cucTeMbl KoopAuHAT. OTHOPOIHBIE Mpeodpa3oBa-
HUs KoopauHart. [Ipsimas u oOpaTHas 3a1aya KHHEMAaTUKU. AHATUTHYECKOE U YUCIICH-
HOE pelnieHue oopaTHoi 3aaa4n. ['panuiia paboyeit o0aacTu.

Jluteparypa k teme 2: [1, 3, 4]

Tema 3. CKOpPOCTH U YCKOPEHUS PH IBUKESHUU.

ConeprkaHue TeMBI 3:
OcoOeHHocTr 0TPabOTKU TPAEKTOPHUU JBMKEHHSI pOOOTAMH-MaHUITYIATOpaMu. Y IpaB-
J5IEMOCTh POOOTOB-MaHUITYISITOPOB. [Ipsimast u oOpaTHas 3aga4a o ckopocTsax. Matpu-
na SJkoomu.

Jlutepatypa k Teme 3: [2, 4]

Tema 4. JInHaMHKa MaHUITYJISITOPOB.

Conepxanue Tembl 4:
MaremaTtuueckas MO€NIb poOOTa MaHUITYJISITOpa. Y paBHEeHUE Jlarpanxka BTOporo poa.
Meron lanam6epa. Meton Herotona-Oitnepa. UMuTaninoHHOe MOJEIMPOBAaHNE MEXa-
HUYECKOUW 4acTh poOOTOB-MaHUITYJISITOPOB.

Jluteparypa k teme 4: [2, 3, 4]

Tema 5. [InanupoBanue 3aga4 B pOOOTOTEXHHUKE.

ConeprkaHue TEMBI 5:
[1nanupoBanue TpaekTOpUH IBHKeHUs. HeoqHO3HAUYHOCTD pelieHus 00paTHOM 3a7auu
kuHeMatuku. O6xon mpenstcTBuil. KoHTposb opreHTaum cxpara.

Jluteparypa k Teme 5: [2, 4]

Tema 6. CHHTE3 CUCTEMBI PETyJIMPOBAHUS AIEKTPOIPUBOIOM 3BeHA POOOTa Ma-
HUITYJISATOpA.

Conepxanue Tembl 6:
Ananu3 ypaBHeHuit nuHamuku. CepBornpuBojibl. PobactHoe ynpaBnenue. CoBMecTHOE
yrnpasienue. PeneitHoe ynpapienue. CUHTE3 OJHOKOHTYPHOU CUCTEMBI PETyJIMpOBa-
HHUS.

Jluteparypa kK Teme 6: [2, 4]

Tema 7. OnTumu3anus IBMKEHUS MHOTOKOOPIUHATHOTO OOBEKTA.

Coneprxkanue TeMbl 7:
[TonsiTHE MHOTOKOOpIMHATHOTO TIepemenieHus. OnTumanbHOe ynpasienue. Kpurepun
onTUMaNTbHOCTU. [I0MCK MUHMMAITBHOTO TIEpEMEITICHUS 3B€HBEB. Y UET OTPaHUUYCHUS
KOOp/IMHAT.




Jluteparypa k teme 3: [2, 3,4, 5]

Tewma 8. Cnernuduka 3a1a4 ynpaBieHUs] B MOOMIIBHBIX U @aHTPOIIOMOP(HBIX PO-
oorax.

ConepxkaHue TeMbl §:
MobwiibabIe pOOO0THI. CHCTEMBI UCKYCCTBEHHOTO 3peHust. CHHXPOHU3AINS IBHKCHHUS
KoJjiec. AHTporioMopdHBIE pOOOTHI. ANTOPUTMBI TIIATaHUS.

Jluteparypa k Teme 8: [2, 4, 5]

3.3 IlpakTnyeckue (CEeMUHAPCKHE) 3AHATHS He MPeyCMOTPEHbI

3.4 JIabopaTopHblie padoThI

Ne Tema 3ansaTHs Ob6mwem, yac. | Jlutepa-
/11 (04H./320YH.) Typa
1 JlaGopatopnas pabdora Nel. IIpeoOpazoBaHre KOOpAMHAT B 4/1 (L, 6]
poOOTaX-MaHUIYJIISITOPAX. -
) JlaGopatopnas pabota Ne2. Pemenue oOpaTHOH 3a7auu Ku- 4 (1.2, 6]
HEMaTHKH.
3 JlaGopatopnas pabora Ne3. YnpaBneHue MaHUITYISATOPOM C 43 2. 6]

JBWKCHUEM M0 331aHHON TPAaeKTOPHHU.
JlaGopatopnas pabora Ned. YrpaBieHue MaHUITYJISATOPOM C

5 - 4/0 [2, 6]
COXpaHCHHEM 33/IaHHOW OPUEHTAIIUK pabouero opraxa.
Jlaboparopuas pabota Ne5. CuHTE3 CIeAsSIINUX OJHOKOH-
6 TYPHBIX CUCTEM YTMPABIICHHS TTIOBOPOTOM 3BEHBEB pOOOTA- 6/4 [2, 6]
MaHHUIYJITOpA.
HUTOI'O: 34/10
3.5 CamocTosiTesibHasi padoTa CcTyIeHTa
Ne Bussl camocTosTensHON pabOThI CTYACHTA O06newm, gac.
/11 (04H./320YH.)
1 N3ydeHune JeKIMOHHOTO MaTepraia 25/40
3 [ToxroroBka K 7a00paTOPHBIM 3aHATUSAM 28/44
HUTOIO: 53/88

3.6 KypcoBoii npoekT (padora), HHAMBUAYAJIbHOE 3aJaHUe

KypcoBo#i nipoekT (paboTa) U MHAWBHAYyaIbHOE 3aJaHUE T10 JUCIUIUIMHE yueo-
HBIM TUIAHOM HE TIPETyCMOTPECHBI.

4 POHJI OHEHOYHbIX CPEJACTB

4.1 Kpurepuu U mKajJdbl 1Jisi HHTETPUPOBAHHOI OllEHKU YPOBHS copmupo-
BAHHOCTH KOMIIeTEeHIIUH



Cocmasenaowasn kKomnemeHyuu — NOIHOMAa 3HAHUU

- HYJICBOM YpOBEHb: HEBEpPHBIE, HE APTYMEHTUPOBAHHbIE, C MHOYKECTBOM I'pPyOBIX
OIMOOK OTBETHI HA BOIPOCHI / OTBETHI HA JIBA BOIIPOCA U3 TPEX MOJTHOCThIO OTCYTCTBY-
I0T. YPOBEHb 3HAHUMN HI)KE MUHUMAJIbHBIX TPEOOBAHUI;

- MUHHUMAaJIbHBIM YPOBEHB: JaHbl HE IOJIHBIE, HE TOYHBIE U APIYMEHTHUPOBAHHBIE
OTBETHl Ha BOMNPOCHI. YPOBEHb 3HAHWN HUXKE MUHUMAIbHBIX TpeOoBaHuii. [lomyrieHo
MHOT'O TPYOBIX OIIHUOOK;

- IOPOTOBBIM YPOBEHB: AaHbl HEAOCTATOYHO MOJHBIE, TOUYHBIE U APIYMEHTHPOBAH-
HBIE OTBETHI Ha BOIMPOCHL. [17TI0XO 3HAET TEPMUHBI, ONPEAEICHUS U MTOHATHS; OCHOBHBIC
3aKOHOMEPHOCTH, COOTHOIIICHUSI, IPUHIUIIBL. JIOMTyIIIEHO MHOTO HErpyObIX OIHUOOK;

- CpeOHUN ypOBEHb: [[aHbI 1OCTaTOYHO IOJIHBIE, TOUHBIE U APTYMEHTUPOBAHHBIE
OTBETHI Ha BOINPOCHL. B 11€710M 3HAET TEPMUHBI, ONPEAECIEHUS U MTOHITUS; OCHOBHBIC 3a-
KOHOMEPHOCTH, COOTHOIIIEHUSI, MPUHITUTIBL. J[OTyIIIeHO HECKOIBKO HETPYOBIX OIHOO0K;

- NPOJIBUHYTHIA YPOBEHb: JIaHbI MOJHBIE, TOYHBIE U APTYMEHTUPOBAHHBIE OTBETHI
Ha BOIPOCHL. 3HAET TEPMUHBI, ONPEAEICHUS U MOHATHS; OCHOBHBIE 3aKOHOMEPHOCTH, CO-
OTHOUICHHUS, TPUHLIMIIBIL. J[OMyIIIEeHO HECKOJIBKO HErpyObIX OIINOOK;

- BBICOKHM YpOBEHb: JIaHbI MOJHbIE, TOYHBIC U apTYMEHTUPOBAHHBIE OTBETHI HA
BOIIPOCHI. 3HAET TEPMHUHBI, ONPEACIECHUA U MOHATHUS; OCHOBHBIE 3aKOHOMEPHOCTH, CO-
OTHOILIEHUS, TPUHUUIIBL. JIOMYyIIEHO HECKOJIBKO HETOYHOCTEM.

Cocmasnaowas KoMnemeHyuu — yMeHus

- HYJICBOM YpPOBEHb: MOJHOE OTCYTCTBHUE MOHUMAHHUS CYTH METOAUKU PEIICHUS
3aJ1a4u, JOMYIIEHO MHOXKECTBO rpyOeHinx omuOoK / 3a7jaHus HE BBITIOJHEHBI BOOOIIIE;

- MUHUMAaJIbHBIA YPOBEHB: C1a00€ MOHMMAHUE CYTH METOJIUKH pElIeHHs 3aauu,
JIOTy1IeHbI TpyOble ommOKu. Pemenust He o0ocHoBaHbl. He ymeeT nucnoib30BaTh HOpMa-
TUBHO-TEXHUYECKYIO JuTeparypy. He opueHTupyercs B crielalibHON HAy4YHOM JHTEpa-
Type, HOpMaTUBHO-IIPABOBBIX aKTaX;

- IOPOTOBBIN YPOBEHB: I0CTATOYHOE MOHUMAHUE CYTH METOJUKH PEIICHHUs 3a/1auHu,
JIOTyIIIeHbI OMMOKY. Pemenust He Bcerma 000CHOBaHBI. YMEET MCIOJIh30BaTh HOPMATHB-
HO-TEXHUYECKYIO JuTeparypy. Ciiabo OpUEeHTHUPYETCS B CIICIIUATBHON HAYYHOH JIUTEPATY-
pe, HOPMaTUBHO-TIPABOBBIX aKTaX;

- CpEJIHUI YPOBEHB: B LIEJIOM MOHUMAET CYTh METOJIMKH PEUICHUS 3a7auu, AOITyIIe-
Hbl OmmOKW. PemeHuss He Bcerma OOOCHOBaHBI. YMEET HCIOIL30BAaTh HOPMATHUBHO-
TEXHUUYECKYIO U CHCLMAIbHYIO HAYYHYIO JIMTEPATYPY, HOPMATUBHO-IIPABOBHIE AKTHI;

- MPOJBUHYTHIA YypOBEHb: B 1LI€JIOM MOHMMAET CyThb METOJUKU PEUICHUS 3aJauu,
JIOMy1IeHbl HeTOUHOCTU. CriocoOeH 00OCHOBATh pElIeHUsl. YMEET MCIOJIb30BaTh HOpMa-
TUBHO-TEXHUYECKYIO U CIIEHMAIBbHYIO0 HAYYHYIO JIUTEPATypy, HOPMATUBHO-IIPABOBBIEC aAK-
TBI;

- BBICOKMI ypoBeHb: [loHMMaeT cyTh MeTOAMKH peteHus 3aaa4n. CrnocodeH o0oc-
HOBATh pEIICHUS. YMEET HCIOJb30BaTh HOPMATHBHO-TEXHUYECKYIO W CIEUUAIBHYIO
HAYYHYIO JIUTEPATYPY, IEPEA0BOM 3apyOEKHBII OMBIT, HOPMATUBHO-TPABOBbBIE AKTHI.

Cocmasnarowas komnemeHyuu — 8ladeHue HagblKamu
- HyJIEBOM YpPOBEHb: HE MPOJEMOHCTPUPOBAT HABBIKU BBHINOJHEHUS Mpodeccro-
HaJbHBIX 3a7a4. VICIBITHIBAET CYIIECTBEHHBIE TPYHOCTH IIPU BBITIOJHEHUN OTIAEIBHBIX



3a7aHMUl;

- MAHUMAJIBHBI YPOBEHb. HE IMPOJEMOHCTPUPOBAJ HABBIKM BBIIIOJHEHUS MPO-
dbeccroHanbHBIX 3a7a4. VICTIBITRIBACT CYIIECTBEHHBIE TPYAHOCTU MPHU BBIMTOJTHEHUU OT-
JICJILHBIX 3aJIaHUHU;

- TIOPOTOBBI YPOBEHB: BIJIAJICET OMBITOM TOTOBHOCTH K MPOGECCUOHAIBHON Jesi-
TEIBLHOCTH U MPOQPECCHOHATBHOMY CaMOCOBEPIIICHCTBOBAHUIO HA MOPOTOBOM YPOBHE.
TpynoBbie NEUCTBUS BBITIOJIHSIET MEIJICHHO U HEKAYECTBEHHO;

- CpeIHUl YpOBEHB: BJIAQJCET CPEIHUM OMBITOM TOTOBHOCTH K Tpo(deccroHamb-
HOM JeSATEILHOCTH U MPOPECCUOHAIBHOMY CaMOCOBEPILICHCTBOBAHUIO. TPy10BbIE JCH-
CTBHS BHITIOJIHSET HA CPEIHEM YPOBHE 1O OBICTPOTE M KaUeCTBY;

- MPOJIBUHYTHIA YPOBEHb: BJIAJICET ONBITOM U JIOCTATOYHO BBIPAKEHHOW JIMY-
HOCTHOW TOTOBHOCTH K IPO(eCCHOHATILHON NIeITEIbHOCTH U NMPO(EeCCHOHAIBHOMY Ca-
MOCOBEPIIEHCTBOBAHUIO. BBICTPO M KaYECTBEHHO BBINOJIHAET TPYAOBBIE JECHCTBUSI;

- BBICOKHUM YPOBEHbB: BJIAJACET OMBITOM M BBIPAKEHHOCTHIO JTUYHOCTHOW TOTOBHO-
CTU K TIPO(PECCHOHATILHON NEATEeTbHOCTH U MPOPECCHOHATBHOMY CaMOCOBEPIIICHCTBO-
BAHUIO. BBICTPO U KAYECTBEHHO BBINOIHSET TPYIOBBIE IEUCTBUS.

Obobwennas oyenka cgpopmMuposaHHoCmu KOMnemeHyul

- HyJICBOU YPOBEHB: KOMIIETCHIIUH HE C(HOPMUPOBAHBL;

- MUHUMAJIbHBIM YPOBEHb: 3HAUYNTEILHOE KOJUIECTBO KOMITETEHIINN HE chopmu-
POBaHO;

- TIOPOTOBBIM YPOBEHb: BCE KOMIIETEHIIMH CHOPMHUPOBAHbI, HO OOJBIIMHCTBO Ha
MOPOTOBOM YPOBHE;

- CPEIHUM YPOBEHB: BCE KOMIIETEHIIMU CPOPMUPOBAHBI HA CPETHEM YPOBHE;

- MPOABUHYTHIA YPOBEHb: BCE KOMIIETEHIMU CPOPMUPOBAHBI HA CPEAHEM WM
BBICOKOM YPOBHE;

- BBICOKUW YPOBEHb: BCE KOMIETEHIIMU C(HOPMUPOBAHBI HA BEICOKOM YPOBHE.

4.2 Kpurepuu ouieHUBaHUSA

OrneHnBaHWE YPOBHS OCBOCHHUS CTYJEHTOM Y4Ye€OHOTO MaTepuaia JUCIIUILIAHBI
«CucTeMbl MPOrPaMMHOTO YIIPaBICHUS POOOTOTEXHUYECKUMU KOMILIEKCAMMU TPOU3-
BOJUTCS B XOJI€ TEKYIIETO KOHTPOJS U MPOMEKYTOUHOW aTrTecTallud (CEeMECTPOBOTO
KOHTPOJISA).

Texkymmii KOHTPOJIb 3HAHUM CTyJACHTA OYHOU (HOPMBI 0OYUEHHUS OCYIIECTBISAET-
csl MO pe3yJibTaraMm J1abopaTOpHBIX paloOT, CTyJIeHTa 3a04HOU (OpMbI OOyUEHHS — IO
pe3ybTaTaM BBITOJIHEHHS] KOHTPOJbHOM paboThl. BeinoiHeHne 1abopaTopHbIX padoT ¢
3aIUTON OTYETA, BBIMNOJHEHHWE HMHIAMBUAYAJIBHOTO 3aJaHusl (KOHTPOJBHOM paboThI),
NPEAyCMOTPEHHBIX paboueid MporpaMMoil JHUCHUIUIMHBI, SIBISIETCS HEOOXOIMMBIM
YCJIOBUEM JIOIIyCKA CTYJIEHTA K DK3aMEHY.

Pacnipenenenne 6ammoB TEKymero KOHTPOJsS pabOThl CTyJEeHTa Ha MPOTSHIKEHUN
ceMecTpa MpuBeIeHO B Tadymiie 1.
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Tabnuna 1 — Pacnpenenenne 6aJ1y10B TEKYIIEro KOHTPOJIS

®opMa KOHTPOJIA

Bo3Mo0OKHOE KOJIIMYECTBO
OaIoB

IIpumeyanue

Jlsi cTy1IeHTOB OUHOU (hOpMBI 00YUEHHUS

OTtuét mo mabopaTtop- 10 3agaHue BBIMOJHEHO MPABUIIBLHO, TPUBEIICH
HOM paboTe aHaJIM3 MOJYYEHHOTO pe3yJibTara
5 3afaHue BBIMOJHEHO B IIEJIOM MPABUIIBHO,
BO3HUKIIM TPYAHOCTU B O6’b$ICHeHI/II/I noJjy-
YEHHBIX PE3YJIbTATOB
Hroro no 1adoparop- 50 U3 pacuéra 5 maboparopHbix padboT. OreHu-
HBIM padoTaM (Mak- BaeTcs Kax/jas jaboparopHas padoTa.
CHMAJIbHO BO3MOXK-
HOE)
UTOIO 50 MaxkcuMalILHO BO3MOKHOE

JInst CTyA€HTOB 3a04HOM

dhopmbl 00yUeHUS

Beinonnenue Kon- 50 [Ipu BBIOJIHEHNUM 3a7aHUS IPUHATHI I1pa-
TPOJIbHOM paboThI (MH- BUJIbHBIC PEILICHUS, U3JI0)KCHHE MaTepraia
TUBUAYaIbHOIO 33]1a- apryMEeHTHPOBAHHOE, M0CIIEI0BATENbHOE, pa-
HUSA) 6ota odopmiieHa Oe3 3aMeYaHui
30 3aJlaHuE BBIIIOJIHEHO B 1IEJIOM IIPaBUIIBHO, HO
NIOJIyYEeHHBIE PE3yJIbTaThl HE BCEria 000CHO-
BaHbl, UIMEIOTCS 3aMeUaHusi 10 0(OPMIICHHIO.
UTOI'O 50 MakcuMaIbHO BO3MOKHOE

IIpome:xxyToyHass aTrrecTauMsl MO pe3yJibTaTaM OCBOCHUSA AUCLUIUIMHBI B Ce-
MeCTpe MpOBOAUTCS B (OpME CeMecTpOBOTro 3adeTa. Jljis onpeneseHus: ypoBHS 3HAHUN
CTYJCHTOB IPENOAABaTENIb PYKOBOJCTBYETCSI KPUTEPUSIMHU OLIEHKW 3HAHWH, SIBJISIOLIN-
MUCS COCTABJISIONMIEH yIeOHO-METOINIECKOTO KOMILIEKCA TUCIIATITNHEI.

HToroBas oneHka omnpeaesseTcss MyTeM CyMMUPOBAHUS KOJIMYECTBA OAJLIOB TIO
pe3yJibTaTaM TEKYIIEero KOHTpoisi. MakCHMMalbHO BO3MOXKHOE KOJINYeCTBO 0AJLII0B —
100.

[Tonyyennas onenka no 100-0ayIbHOM 1IKane OnpeaeNseT OLUEHKY Mo rocyaap-
cTBeHHOM mikasne u mkane ECTS:

Cymma GamioB OreHka OreHka
no 100-6anpHOM 1mKaje no mkaine ECTS 10 TOCYJAPCTBEHHOM IIKAJIe
90-100 A
80-89 B
75-79 C 3auTeHo
70-74 D
60-69 E
39-9 £ ¥ He 3a4reno
0-34 F

* — ¢ 00sA3aTeNbLHBIM MOBTOPHBIM U3YYCHUCM AUCHUIIIINHBI.

4.4 Ilpumep Tekylero onpoca Ha JadopaTopHbIX padoTax

Ha npumepe tems! «IIpeobpa3oBanre KoopAMHAT B pOOOTAX-MAHUITYISITOPAX):
1. B uem 3akmrouaercs npsmas 3a1a4a KHHEMATHKH ?

2. Yrto Ha3bIBa€TCA OJHOPOAHBIM MPE0Opa30BaHUEM KOOPAUHAT?
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3. Yrto Ha3bIBAIOT IVI00ATBHOM CUCTEMOW KOOpAMHAT MaHUITyJIATOpa?

4. YTO Ha3bIBAIOT JIOKAJIbHOM CUCTEMOM KOOpAUHAT?

5. B kakoii cucteme KoopauHaT popMupyeTcs TpackTopus ABmkenusa? [louemy?

6. B yem mpuHLIMIIHATIBHOE pa3IU4Me MEXIY pekumamMu paboTsl Oioka Joint
Actuator?

7. Kak mosry4uTh MaTpHIly OJTHOPOTHOTO TIPeoOpa3oBaHus KOOPIUHAT?

8. Ilouemy maTpuIilbl OAHOPOJHOTO MPEOOPa30BAHUS MEPEMHOKAIOTCS MPHU BBI-
YUCJIEHUHU KOOPAUHAT CXBaTa?

OTBeTHl Ha BOIIPOCHI BXOJHOTO KOHTPOJISI YUUTBHIBAIOTCS MPENOJABATEIEM B pe-
3yJbTaTax TEKYILIEro KOHTPOJIs pabOThI CTYAEHTA.

S PEKOMEHAYEMAS JIUTEPATYPA
I OcHoBHast JuTeparypa

1. KoMnbroTepHOE MOAETUPOBAHUE IIEKTPOMEXAHUUECKUX CUCTEM MOCTOSIHHOTO
u nepemeHHoro toka B cpeae MATLAB Simulink : yuye6Hoe moco6ue / FO. H. Jlemen-
TheB, B. b. Tepexun, U. I'. Ognokoneinos, B. M. Pynesckuii. — Tomck : Tomckuii mo-
auTexHuueckuili yausepeuret, 2018. — 497 ¢. — ISBN 978-5-4387-0819-3. — Tekcr :
3NIEKTPOHHBIN // DnekTpoHHO-OnbmuoTeunas cucrema [PR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/98983.html. — Pexum moctyma: ajis aBTOpU3UP. MOIH30Ba-
TEJIEN.

2. Kynaxkos, JI. b. Po60TsI 1 poOoTOTEXHUKA: TAOOPATOPHBIN MPAKTUKYM : y4ueO-

Hoe nocobue / JI. b. Kymakos, b. b. KynakoB. — Mocksa : Poccuiickuii yHUBEepCcUTET
Ipyx0bl Hapo10B, 2018. — 124 c¢. — ISBN 978-5-209-07506-6. — TeKcCT : 31eKTPOH-
HbI // OnexktpoHHO-OMOMMoTeuHas cucteMa IPR BOOKS : [caiit]. — URL:

http://www.iprbookshop.ru/91065.html. — Pexxum noctyna: ajs aBTOpU3UP. MOJIb30Ba-
TeJIeH.

I1 TonmotHUTEILHASA JMTEpaTypa

3. Adaptive control for robotic manipulators [Electronic resources] / edit. Z. Dan,
W. Bin. - 10 M6. - London : CRC Press, 2017. - 1 ¢aiin. - System requirements: Acro-
bat Reader. http://ed.donntu.org/books/21/cd10245.pdf.

4. bopucoB O.U. Meronpl ynpaBieHUs pOOOTOTEXHUYECKUMHU TMPUIOKCHUSIMU
[DnmexTponHbI pecypce] : yuebnoe nocodue / O.U. bopucos, B.C. I'pomoBs, A.A. [Tbip-
kuH ; YH-T UTMO. - 11 M6. - Cankt-IlerepOypr : UTMO, 2016. - 1 ¢aitn. - Cuctem.
TpeboBanus: Acrobat Reader. http://ed.donntu.org/books/21/cd10244.pdf.

5. Mensenes, B. A. Cuctembl ynpaBieHUs 3JIEKTPONPUBOIAMUA POOOTOB : yueo-
Hoe mocobue / B. A. Mensenes. — Boponex : BopoHeXCKkuii rocy1apCTBEHHBIN TeX-
Huueckuii yausepcurer, 9bC ACB, 2019. — 194 c¢. — ISBN 978-5-7731-0733-0. —
TekcT : a5eKTpoHHbIN // DnekTpoHHo-0mbmoteunas cucrema IPR BOOKS : [caiiT]. —
URL: http://www.iprbookshop.ru/93291.html. — Pexum poctymna: najis aBTOpU3HUD.
I10JIb30BATEIIEH.

6 YYEBHO-METOJANYECKOE OBECIIEYEHHUE JUCHUIIINHBI
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Y4ueOHO-MeTOAMYECKUE U31aHMs, pa3paboTannbie B JJonHTY:

6. MeToauyeckue PEKOMEHJALMHU 1O BBIMOJHEHHUIO JIA0OPATOPHBIX PadoT Mo
mucuuiinHe "CucteMbl MPOrpaMMHOTO YIPaBICHUS POOOTOTEXHUYECKUMU KOMILIEK-
camu" [DnekTpoHHbIN pecypc]. - 1 MO. - onenk, 2020. - 1 ¢aitn. - Cucrem. TpeboBa-
Hus: Acrobat Reader. http://ed.donntu.org/books/21/m6027.pdf

7. Meroanueckue peKOMEHAAIMH IO BBINOJHEHUIO UHAMBUAYAJIbHOTO 3aJaHus
no jpucuurinHe "CucrteMbl MPOrpaMMHOTO YIPaBiIEHUS POOOTOTEXHUYECKUMHU KOM-
miekcamMu" [DneKTpoHHBIN pecypc]. - 1 M6. - Joneuk, 2020. - 1 daiin. - Cucrem. Tpe-
ooBanusi: Acrobat Reader. http://ed.donntu.org/books/21/m6028.pdf

8. Meroanueckue peKOMEHAAIMH K CaMOCTOSITENIbHON paboTe MO JWCUUIUIMHE
"CucteMbl IPOrPaMMHOTO YMPaBICHUS POOOTOTEXHUYECKUMH KOMILIeKcaMu'" [Diek-
TpOHHBII pecypc]. - 246 K6. - lonenk, 2020. - 1 daitn. - Cuctem. TpedboBanus: Acrobat
Reader. http://ed.donntu.org/books/21/m6026.pdf

DJIeKTPOHHO-UH(OPMAIMOHHBIE PeCypChI
ObC IOHHTY - http://donntu.org/library.

7 MATEPHUAJ/IBHO-TEXHUYECKOE OBECIHHEYEHUE JUCIHUIIJIMHBI

7.1 JlekKHOHHBIE 3aHATHSA:

VYuebnas ayauropust Ne8.303 yueOHbIN KOpIyC 8 /It MPOBEACHUS 3aHITUI JICKIIU-
OHHOTO THIIa, TPYTIOBBIX M HHAWBHIYAJIHHBIX KOHCYJIBTAIIMH, TEKYIIEro KOHTPOJIS U TPO-
MEXYTOUHOU arTecTarmu (MyJabTUMenuitHoe oOopynoBanue: kommbiorep Intel Celeron
E1200, onepammonnast cucteMa Windows XP Professional x86/64 (akagemuueckas mop-
mcka DreamSparkPremium), LibreOffice 4.3.2.2, Google Slides (Gecrathast Bepcus),
MYJIETUMEIMAHBIA TIPOSKTOP, JKpaH; CICIHUATM3UPOBaHHAS MeOelb: JI0CKa ayJauTOpHad,
CTOJTBI Ay TUTOPHBIE, CTYJIbsl yYCHUYECKHE; IEMOHCTPAIIMOHHBIE CTCHJIBI 1 TIJIAKAaTHI).

7.2 JlabopaTopHbIe 3AHATHSA:

CrnenunanusupoBanHas nadboparopust Ne8.113 kopmyc 8 nist mpoBeneHus Ja-
OOpaTOpPHBIX 3aHSATUH, TPYNIOBBIX U WHIAUBUAYAJIbHBIX KOHCYJIbTAIIUN, TEKYIIETO
KOHTPOJISI ¥ TTPOMEKYTOUHOU arrectanuu. Crenuaan3upoBaHHOE 000pyI0BaHNUE:
pobot-manunysitop Manus; 3J1 npuntep «Prusa 13 tronXY» (Kurait), 31 npun-
Tep, caenannbiii ctyaeHtamu (JAHP), 31 npuntep «Solidoodle» (CIIA). Ctenp 1.
JlaGopatopHbIii cTeHa s u3ydeHus napamerpupoBanus [TU dupmer Siemens
npu nomoIinu 6azoBoi nmanemu oneparopa: [T Micromaster 440, 15 kBT, 6a3oBas
naHesnb orneparopa, asurarenb AO2-51, 7.5 kBt. Ctena 2. JlaGopaTopHbIii CTeH]T
1 u3ydenus napamerpupoBanus [IU gupmer Siemens npu momomm [TK: TTY
Micromaster 440, 15 kBt; npuratens AO2-51, 10 kBt, moxyns cBsa3u ¢ I[1K. Crena
3. JTaGopatopHbIii CTEHI IS U3YUYEHUSI MEXaHHUECKUX XapaKTePUCTUK aCUHXPOH-
Horo asuratens: [TY Altivar 5, 4 kBt, nurarens AK 52/6, 2.8 kBt; TupuctopHbIit
npeobpazoBarens OT6, 11 kBt; narpyzounast mamuna [THD-45, 3.6 kBt. Crenp 4.
JlabGopaTopHbIil CTeHI TSl W3ydeHUs MU(PPOBBIX CHCTEM YIIPABICHUS THPUCTOP-



12

HBIM JIEKTPOIIPUBOJIOM IMOCTOSTHHOTO TOKA: TUPUCTOPHBIN MpeoOpazoBarens bTY-
3501, mnata ALII/ITAIT 5710 Octagon systems, mjaaTa raJlbBaHMYECKUX Pa3BI30K
SCMPBO0S5, neuratens [IBCT-32, 1,2 kBt. Ctena 5. JlabopaTopHbIii CTeH 1715 UC-
CJIEA0BaHUs OAHOKOHTYPHOW CHCTEMBI PETYJIMPOBaHUs cKopoctu cucrtemsl TPH-
AJl: xomrmuiekTHass TupucTopHas crtaHuus ynpasienus TCYP-UII, asurarens
AK60-4 ¢ ¢.p., 7 kBt, reneparop nocrostuaoro toka [1-52, 6.5 kBt. Ctenn 6. Jla-
OopatopHbIil cTeHn A u3ydenus napamerpupoanus [14 ¢pupmsr ABB: ITH ACS-
550, 4 xBt, neuratens 2ANS0B2ITIAY?2, 2.2 kBt. Crenp 7. JIaGopaTopHBIii CTeH]T
JUTSL UCCJIEIOBAHMS CUCTEMBI AJIEKTPOIIPUBOA C YIIPABICHUEM 1O LIEMU BO30YXke-
Hus npurarens: uccieayemas mMamuna [IbCT- 22, 0.6 kBT, TupucTopHblii 1peo6-
pazoBatenb Bo3oynurtens IT-3P, 1 kBt. Ctenp 8. JlabopaTopHblii cTeHA JJIS MC-
CJIeIOBaHUSI IBYXKOHTYPHON CUCTEMbI MOJUYMHEHHOIO PETYIUPOBAHUS: UCCIIETye-
Mmbiit gurarenb [IBCT-32, 0.8 kBT, peBepcuBHBIN THPUCTOPHBIN MTpeoOpa3zoBaTesib
s uccaeayemot mammabl bTY-3601, mkad «Kenp-84», peBepCUBHBIA THUPH-
cTopHbIN mpeoOpazoBatens DT6 nuranus Harpyzounoi mammuusl [1-31, 0.7 xBT.
Crena 9. JlabopaTopHbIii CTEH[ U MCCIEAOBAHUS IIU(PPOBBIX CHCTEM YIIpaBiie-
HUS Ha 0a3e MUKpPOMOTOpa U MUKpoKoHTposuiepa STM32F4.

[IpubGopnoe obecneuenue: nasubHas cranHius Lukey852d, ucrounuku mnu-
tanust Masteram MR3003M-2, Atten TPR3003T, Masteram Mr3003, snexTpoH-
el ocruiorpad SIGLENT SDS1072CML, mmara ALl m-DAQ, natuwku
Hanpspkenuss LEM 55p, patuumku Hanpspkenuss CYHVS025A. KomnbrotepHoe
obecneyenue: komnbloTepbl Pentium 4 cpu 3.2ghz, 1gb, 80gb, OC - Windows XP
Professional x86 u Windows 7 (akamemudeckas noanucka DreamSparkPremium),
LibreOffice 3.3.0.4 (6ecruiaTHas Bepcusi), mporpaMMHoe obecrieueHue st padoThl
¢ M4 ¢upmer ABB «DriveWindowLight2y» (6ecnimaTtHas Bepcus), mporpaMMHOE
obecnieuenue s padotel ¢ [TY dupmer Siemens «Drive Monitor» (6ecraTHas
Bepcusi). MynbTUMEIUIHBIA TPOEKTOP, IKPaH MPOCKIIMOHHBIN, CHeIUaTIU3UPOBaH-
Hast MeOenb: 10CKa MePEIBUKHAS, CTOJIbI Ay AUTOPHBIE, CTYJIbsl YYeHUYECKHUE.

7.3 CamocrosiTe1bHAsA padoTa:

[TomemeHus AJIE CaMOCTOSITEILHON PabOTHl ¢ BO3MOXHOCTBIO TOJKITIOUEHUS K
cetu "UntepHer" u obecnedeHHEM JAOCTyHa B JJIEKTPOHHYIO HH(OPMAIMOHHO-
00pa3oBaTeNbHYI0 CpENy OpTaHW3alMH: YUTAJIbHBIE 3aibl, y4eOHBIe Kopmyca 2,3
(KOMIIbIOTEpHAsE TEXHUKA C BO3MOXKHOCTHIO MOJKIIOYeHUs: K cetu «UHTepHeT» u
oOecriedeHueM J0CTyIa B JJIEKTPOHHYI HHGOPMAIMOHHO-00pPA30BaTEIbHYIO CPEay
(BUOC AOHHTY) u anextponHo-6ubanoreunyto cuctemy (ObC IPRbooks), a Takke
BO3MOKHOCTbIO MHJIMBUAYAJIBHOTO HEOTPAHUUEHHOTO J0cTymna odydaroniuxcs B ObC
u DOUOC mnocpencteom Wi-Fi ¢ mnepcoHanbHbIX MOOWIBHBIX ycTpoicTB. OC-
Microsoft Windows 7, OpenOffice 2.0.3 - obmecTBennas nunensus MPL 2.0, Grub
loader for ALT Linux - munensus GNU LGPL v3, Mozilla Firefox - nunensus
MPL2.0, Moodle (Modular Object-Oriented Dynamic Learning Environment) - nu-
uensust GNU GPL).



