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1 Henu, 321241 U IVIAHUPYEMble Pe3yJbTAThI 00y4eHHs M0 JUCHHUILINHE
Llens aucHUNIMHBL - OOYYMTH CTYIEHTOB INPHHIUIIAM pPAaOOTHl U IPHUMEHEHHIO
Pa3INYHBIX allapaTHBIX CPEJICTB AT CO3aHus U 3P PEeKTUBHOI PabOTH! yMHBIX IIPOCTPAHCTB.

3amaun IUCLIATIINHEL:

L4 I/I3y‘ICHI/Ie OCHOBHBIX KOMIIOHCHTOB allllapaTHOro obOecrieueHus YMHBIX
IMPOCTPAHCTB, TAKUX KaK MUKPOKOHTPOJUJICPHI, JATYNKH, UCIIOJITHUTCIIbHBIC yCTpOfICTBEl " ap.

° O3HaKkOMJIEHHE C

IMpUHOUIIAMHA q)YHKL[I/IOHI/IpOBaHI/Iﬂ n TCXHHYCCKHMU

XapaKTEPUCTUKAMHA Pa3JIMYHBIX TUIIOB YCTPOﬁCTB, HCIIOJIb3YEMbBIX B YMHBIX IIPOCTPAHCTBAX.

o OOyuenue pa3paboTKe M NPOSKTHPOBAHUIO  aANMapaTHBIX  YCTPOMCTB,
CHEIUAIM3UPOBAHHBIX JUIsl KOHKPETHBIX 33]1a4 YMHBIX IIPOCTPAHCTB.

L4 I/I3yquI/Ie METOJ0B BBaHMOﬂeﬁCTBHH 1 KOMMYHHKAIIUU MECXKAY allllapaTHbBIMU

YCTpOﬁCTBaMH " CUCTEMaMU YIIPABJICHUS B YMHBIX IIPOCTPAHCTBAX.

. [TpoBeneHue MPaKTHYECKUX 3aHATHIA IO COOPKE, HACTPOHKE M TECTHPOBAHUIO

Pa3JINYHBIX YCTPOMCTB B KOHTEKCTE YMHBIX ITIPOCTPAHCTB.

L4 06yquI/Ie MCTOJaM MHTCTPAlNH allllapaTHOT'O obecreyeHus ¢ InporpaMMHbIMHA

MMPUITOKCHUAMU U 001aYHBIMHA CCpBHUCAMHU B YMHBIX IPOCTPAaHCTBAX.

. N3ydyenne BOIpPOCOB OE30MacCHOCTH M 3alIUTHl JAHHBIX B KOHTEKCTE

HCIIOJIb30BAaHUA allllIapaTHOI'O obOecrieueHus B YMHBIX IPOCTPAHCTBAX.

Ot 3ala4yu  IIOMOr'yT CTyAC€HTaM OCBOWUTb OCHOBEIL pa6OTbI C allapaTHbIMHA

YCTpOﬁCTBaMH K KOMIIOHCHTaMH,

H606XOI[I/IMBIMI/I A CO3JaHuA H obecneyeHus

(GYHKIIMOHUPOBAHUSI YMHBIX MPOCTPAHCTB, a TAaKKe MOJTOTOBSAT UX K MPodeccCHOHATBHOM
nesTenbHOCTH B oOnactu [oT, aBToMaTH3anKy U CMapT-TEXHOJIOTHA.

OOyueHue 1O AUCIHUIUIMHE «ATmaparHoe o00ecleueHue YMHBIX MPOCTPAHCTBY

HalpaBJIeHO HAa (JOPMHUPOBAHUE Y OOYUAIOLIUXCS CIEAYIOIMINX KOMITETEHIINH:

Koa n HanmenoBanue
KOMIIETEeH NI

NuaukaTopsbl 10CTHKEHUS KOMIIETEeHIU i

OIIK-7. Cnocoben
OCYILECTBIISATH BEIOOP T1aThopM
¥ HHCTPYMEHTAIBHBIX
IpOrpaMMHO-aNIAPaTHBIX
CPEeZACTB ISl peanu3aluu
UH(POPMALIMOHHBIX CUCTEM

HOIIK-7.1. 3HaeT OCHOBHBIC TUIATPOPMBI, TEXHOJIOTUH U
UHCTPYMEHTAIbHBIC IPOTrPAMMHO- allllapaTHBIE CPEACTBA
JUTSL peanu3anii HHGOPMAIIMOHHBIX CHCTEM

NOIIK-7.2. ymeeT npUMEHSTh COBPEMEHHbIE TEXHOJIOTUU
JUTSL peanu3anii HHPOPMAIIMOHHBIX CHCTEM

HOIIK-7.3. uMeeT HaBBIKM BJIaJCHUSI TEXHOJIOTHIMHU,
MMPUMEHEHUSI HHCTPYMEHTAIBHBIX TTPOTPaMMHO-
anmnapaTHBIX CPEJICTB pean3au HHPOPMAITHOHHBIX
CUCTEM

2 MecTO TMCUMIUIMHBI B CTPYKTYpPe 00pa30BaTe/ibHOii MPOrpaMMbl
JlucuuninHa OTHOCUTCA K YacTH, (POpMUPYEMOIl ydaCTHUKaMH 00pa30BaTeIbHBIX OTHOLIEHHH,

osoka b1 «Jluctumaumaeny (MOTyIN).

ﬂI/ICHI/IHHI/IHa B3aMMOCBA3aHA JOTHUYCCKH M COACPIKATCIbHO-METOANYCCKHU CO CICAYIOINIUMU

nucuumHaMu ¥ mpaktukamu OITOIT:




e AmnmapatHoe obOecrieueHre HHOOPMAITMOHHBIX CUCTEM

e (CXeMOTEeXHHUKA JIEKTPOHHBIX YCTPOUCTB

e [IporpamMmmupoBaHNE MUKPOKOHTPOJIJIEPOB

e OrnepaloHHbIE CUCTEMbl MUKPOKOHTPOJLIIEPOB

® ApxXHTeKTypa HH(OPMALMOHHBIX CUCTEM YMHOTO JOMa

e CucreMsl HCKYCCTBCHHOI'O MHTCIIJICKTA

® praBJ'IeHI/Ie HHTCIpAallMOHHBIMU ITPOCKTAMHA

e Buenpenue u cepBUCHOE 00CIIy’)KUBaHUE YMHBIX IIPOCTPAHCTB

e [Ipou3BoACTBEHHAs MPAKTHUKA (TPOEKTHO-TEXHOJIOTUYECKas)

e [Ipou3BojaCTBEHHAs NPaKTHUKA (IPEIIUIIOMHAS)

e BrinoyiHEeHKE U 3alUTa BEITYCKHON KBaTU(UKAIMOHHON pabOTHI

3 CTpyKTypa M coJiep:KaHue TUCHUILIMHbI

OO01ast Tpy10€MKOCTb IUCLUILIMHBI COCTABIISET 3 3a4eTHbIe eUHULBL, T.€. 108 akageMuyeckux
yacoB (o4Has (hopMma: U3 HUX 36 4aCOB — ayAUTOPHBIE 3aHATHI U 36 4YaCOB — CaMOCTOSTEIbHAs paboTa

CTYZCHTOB).

Ouynast ¢opma: paszaenbl IUCHMIUIMHBI HM3ydaroTcss Ha 3 Kypce B 6 cemectpe, ¢opma

POMEKYTOUHOM aTTeCTalli — YK3aMEH.

3.1 Buabl yueoHo#i padoThl M TPY10€eMKOCTh (110 (hopmMam 00yueHus )

3.1.1 Ounas opma oOyueHus

CemecTpbl
Ne ni/mm Bup yueOHoii padoTsl Koawsecrs
0 4acoB 6
1 AyIMTOpHBIE 3aHATHSA 72 72
B Tom uncie:
11 Jlekmum 36 36
1.2 CemuHapckue/mpakTH4ecKue
3aHATHS
13 JIaGopaTopHble 3aHATUS 36 36
2 CamocrosiTesibHasi padoTa 36 36
3 IIpoMeskyTOoUHasI aTTecTALUSA
Dk3amen/3auet/mud.3ader SK3aMeH SK3aMeH
Hroro: 108 108

3.2. TemaTn4ecKuii IJ1aH N3yYCHUSA TUCHUIITTUHDbI
3.2.1. Ounas popma 0OyueHHS

TpynoemkocTh, yac

\ AynuTopHasi pagora




Cemunap IIpaxr
Jlabopa
Ne Pa3zngennl/TeMbl Jlexmm cxne/ pa irdeck (Camoct
MpaKTuye TOPHBIC | as  |osATeNdb
n/n AU CIUIINHBI Bcero u
CKHe [3aHATUA [TIOATO | HAaA
3aHATUA TOBKa |paboTa
1 Tema 1. CxemoTexHuKa. 3HAKOMCTBO C
OCHOBHBIMH KOMIIOHEHTaMH H 5 4 1
HHCTPYMEHTaMH
2 Tema 2. PacuéTsl pa3nuyHbIX COCUHEHUHN 5 4 1
3 Tema 3. TpaH3UCTOPEI 5 4 1
4 Tewma 4. [logxrodueHune 1 ynpapieHue
Pa3IMYHBIMU Harpy3KaMu 5 4 1
5 Tema 5. Tok. MlcTrouHnKy NUTaHUS U
¢wibTpel. [anpBaHnYecKas pa3BszKa 5 4 1
6 Tema 6. JIuneiinbie mpeoOpa3oBaTEIIH.
Cospemennsie LDO. LM 5 4 1
7 Tema 7. OnepalliOHHBINH YCHIITUTET 5 4 1
8 Tema 8. JIoruuecKue 31€MEHTHI 5 4 1
9 Tema 9. BeeneHre B MUKPOKOHTPOJLIEPHI 6 4 2
Jlabopartopnas Nel CocTaBUTh CXEMBI B
10| EasyEDA 4 2 2
11 Ha60paT9pHaa Ne2 CoOpatb cxemy Ha 4 5 )
MaKeTHOM 1iare 1
12 Ha60paTopUHa;1 Ne3 Cnasats cxemy Ha 4 2 5
MOHTaKHOM Tu1aTe 2
13 JlaGopatopnas Ne4 PaccunraTs HOMUHAI U 2
MOIIIHOCTbh PE3UCTOPA AJIS HOJKIIOUEHHUS 4 2
14 JlabopaTtopnas Ne5 Paccuntath HOMHHAIBI 5
PE3UCTOPOB ISl ICIUTENS HAPSKESHUS 4 2
Jlabopatopnas Ne6 [Iponssectu pacuér
15 4 2 2
BpEMEHHU 3apsijia KoHjeHcaropa 10 95%
Jlaboparopras Ne7 CripoeKTHpOBaTh B
16
EasyEDA cxeMy Asist BKITFOUEHUS OTHOTO 2
3eJ€HOT0 CBETOAMO/IA IPH 3aTYXaHUU 4 2
BHEIIHETO OCBEIIECHUS
Jlaboparopnas Ne8 Pazpaborats cxemy
17
natyuka nporedku B EasyEDA, u coOpats 4 2 2
Ha MaKeTHOH IuiaTe
Jlaboparopras Ne9 CripoekTHpOBaTh B
18 N
EasyEDA u cobpaTh Ha MaKeTHOU CXeMy 6 4 2
MapaMeTPHYECcKOro cTabuim3aropa
Jlabopatopnas Nel0 CripoekTupoBaTh B
19
EasyEDA u BBINONHUTH COOPKY Ha 6 4 2
MaKEeTHOH I1aTe CXeMy yIpaBlICHHs perie
20 Jlaboparopras Nel1 BeIOTHUTE TTOJTHYIO 6 4 5

cxeMy B cpene pa3pabotku EasyEDA u




MOCTEIYIONTYI0 COOPKY Ha MOHTaXHOH
iaTe

21

Jlabopatophas Ne 12 BrinoiaHUTE cOOpKY 4
Ha MaKETHOM TIATE CXEMBI 6

22

Jlabopatopnas Nel3 CrnpoekTupoBath
cxemy B EasyEDA “Berymumii orous”, u 6 4
peann3oBaTh ee Ha MaKeTHOH IuIaTe

Hroro 108 36 36

36

3.3 Conep:kanue TUCHMIIMHBI

Tema 1. CxeMoTexHUKa. 3HAKOMCTBO C OCHOBHBIMH KOMIIOHEHTAMH U UHCTPYMEHTAMU
- CXeMOTeXHUKa 1 KJIacCU(UKAIUS SIIEMEHTOB

- OCHOBHBIE KOMIIOHEHTHI U XapaKTEPUCTUKU

- 3MepurenbHble IpUOOPHI U KHCTPYMEHTHI JUI HPOEKTUPOBAHUS
- Pabora B cpene EasyEDA u BbinosiHeHHE U3MEPEHH I

Tema 2. Pacu€tbl pa3iM4HbIX COSTUHEHUH.

- Pacu€r TokoorpaHnYMBaONINX PE3UCTOPOB

- Jlenurens HanpsHKEHUs

- 3apsin konaeHcaropa RC nenoukn

- ConpoTuBIEHUE IPOBOAHUKOB U MAJICHUE HAIIPSKEHUS

Tewma 3. TpaH3ucTopsl.

- P-N-Ilepexon

- Jlnon

- Tpansucrop

- [IpoexkTupoBanue u cOOpka BKIIOYEHUS CBETOINO/Ia B 3aBUCUMOCTH OT OCBEIIEHHOCTH
Tema 4. TlogxnroueHne u yrpaBIeHHE PA3IMYHBIMUA HAarpy3KaMu

- TpaH3uCTOPHBIN KJTF0Y HAa OUMOJIIPHOM TPAH3UCTOPE.

- Tpanzucropusiii kitou Ha MOII-Tpan3ucrope (MOSFET).

- Tpansucropuslii ko4 Ha IGBT.

- TupucTOpHBIN KITIOU.

- CUMHUCTOPHBIHN KITIOY.

- Pere.

Tema 5. Tok. Ucrounuku nutanus u GuiabTpel. ['anpBaHnyeckas pa3Bss3Ka
- Tok

- Mcrounnku nutanus

- ['anipbBaHMuECKas pa3Bs3Ka

Tema 6. Jluneitasie mpeoOpazoBarenu. Coppemennsie LDO. IHINM.
- JIuneiinble cTabMIIN3aTOPhI

- CoBpemennsie LDO

- llIMM (IIupotHo UMnynbcHas Moaynanus)

- Taiimep 555

Tema 7. OnepalluOHHBIA yCHIIUTEb.

- OnepalMOHHBIA YCUITUTENb

- YHapHbI€ olepanuu

- bunapnsie oneparuu

- TpansuctopHsle peanuzaunu JIO

Tema 8. Jlornyeckue 371€MEHTBI




- KoMOuHaIMOHHBIE JIOTHUECKHE YCTPOCTBA

- [locnenoBarenbHbIe TUGPOBBIE YCTPOUCTBA

- Harpy3ouHast ctocoOHOCTH BBIBOJJOB MUKPOCXEM
Tema 9. BBeneHne B MUKPOKOHTPOJLIEPHI

- Onpenenenue

- Ucropus pa3BUTHS MUKPOKOHTPOJLJIEPOB

- Kitaccudukanmsi MUKpOKOHTPOJUIEPOB

3.4 TemaTnKa CEMHUHAPCKUX/MTPAKTHYECKHX H JIA00PATOPHBIX 3aHATHI
3.4.1 [IpakTH4ecKue 3aHATHS

[TpakTHdeckue 3aHATHUS HE TPETYCMOTPEHBIL.
3.4.2 JIaboparopHbIe 3aHATHUS

JlaboparopHast Nel CocraButh cxembl B EasyEDA, ¢ yka3aHreM HOMUHAJIOB /JIsl BBIITOJIHEHUS
3amanus 2 1 3 coctoAlnyo u3: Mcrounuka nuranus, Knonku, Pesucropa, Kpacnoro cetoauona.
Jlaboparophuas Ne2 CoOpath cxemy Ha MakeTHOH Iuiate, cocrosimen n3: Moayns nuranus HW-
131 ¢ nunueit 5B (monyns He ykasbiBaTh B cxemy EasyEDA), Knonku, Pesuctopa 220 Owm,
Kpacnoro ceroguona.

Jlabopatopunas Ne3 Cmasth cxeMy Ha MOHTAXHOW IIaTe, cocTosimed u3: BunTOBOrO
KJIEMMHHKA, K KOTOPOMY OYyZeT MOJIKII0YAThCS pa3beM MHUTAHHs (IUTFOCOBOW MPOBOJ ¢ Oenoi
noniocoit), Mcrounuka nuranus 128, Knonku, Pesuctopa 680 Om, KpacHoro cBetoaunona.
JIaGopatopnast Ne4 Paccuntarh HOMUHAJ M MOLTHOCThH Pe3UCTOpa A MojkiItodeHus: OxHoro
3e7E€HOT0 CBETOIMO/Ia K MCTOYHUKY HanpsikeHus 6,7 B, J[Byx OebIX CBETOAMOA0B K HCTOUHUKY
HanpsbkeHus 9,5 B mpu  mocnenoBarensHOM moakitodeHuu, lllecTHaamaté  KpacHbIX
CBETOJMOJIOB K MCTOYHMKY HampsbkeHus 12,7 B mpu mnocienoBarenbHO-IapaienbHOM
MOJIKJTFOYEHUH.

JlaGoparopHass NeS5 PaccumTtarh HOMHHANIBl PE3UCTOPOB Ui JAENUTENs HanpsbkeHus: U3
HanpspkeHus 15 B tpeOyercst nmonyunts Ha Bbixoze 12,7 B, npu Homunane pesucropa R1 220
Owm, U3 Hanpsoxenus 7,2 B TpeOyetcs nony4unTts Ha Beixoge 3,2 B, mpu HomuHane pesucropa R1
82 Owm, [Ipou3sBectu nepepacyér 000UX pacCUMTAHHBIX JeNUTeNeH, TPy YCIOBUHM TOKA HArpy3KU
MOJKJIIOUEHHOM K BBIXOY paBHOU 6 MA. R1- BepxHee miedo, R2 u Harpy3ka B HUKHEM.
JlaboparopHast Ne6 [IpousBectu pacyér BpeMeHH 3apsiaa KoHaeHcatopa 10 95%: 4,7 mx®d npu
conpotuBiieHN# 62 OM, 6.8 Mk® nipu conporuiernu 750 OMm, 1,5 H® npu conporuBnennu 1,2
KOwMm.

JlabopaTopuas Ne7 CmpoextupoBath B EasyEDA cxemy nisi BKITFOUEHHSI OJHOTO 3€JIEHOTO
CBETOJMO/1a IIPH 3aTyXaHUM BHEIIHETO OCBELIEHMS peanu3oBaHHYIO Ha: Tpanszucrope BC337,
doropesucrope, [loactpoeunom pesucrope 500 kOMm, Pabouee HampspkeHHE JaHHOM CXEMBI
12B.

[IponsBecTn pacu€T TOKOOIPaHUYMBAIOIIETO PE3UCTOpA AJls cBeToAnoa.Peann3oBarh cxeMy H
a MakeTHOH (OecraeqHoOl) MmiaTe U 3aMKCUPOBATH HA BUJIEO PEXKUM €€ paboThlI.

JlabopaTtopHnas Ne8 PazpaboTath cxemy naruuka nporeuku B EaSYyEDA, u cobpaTs Ha MaKeTHON
(6ecmaeunoit) miarte, peanuzoBaHHylO Ha: Tpansuctope BC337, 3BykoBOM HWHIUKAaTOpe
(Buzzer), Ceroauone, Pesucropax. JlanHas cxeMa T0KHA 00€CTIeUnTh ay/In0 U BU3YaJTbHYIO
WHIUKAIUIO COOBITUS 3aTOIUIEHUS, B KauecTBE OJEKTPOJOB MOXXHO HCIIOJIb30BATh



10.

11.

12.

13.

COEIMHUTENIbHBIE MMPOBOJIA, UCIIBITATh CXEMY IOMellasi 3JEKTPObl B COCYA C BOAOH (CTakaH).
Hcnonszyemoe Hanpspkenue SB.

Jlaboparopuast Ne9 CrpoektupoBath B EasyEDA u coOparh Ha MakeTHOM (OecriacuHO TuiaTe)
CXeMy IMapaMeTPUYEeCKOro CTabuiih3aTopa, CO BXOAHBIM HampsbkeHueM 12B, BBIXOIHBIM
HampsbkeHneM 5B M moakimou€HHOM K BBIXOJY HArpy3koil, B BUAE NSTH MapajulelbHO
MTOAKTIOUEHHBIX IIENel CBETOIMOI0B BCEX IIBETOB (KPACHBIM, OCIIBIH, KENTHIN, 3€EHBIA, CHHUI),
BO3MOXXHO HCIOJB30BaHUE MapajlieIbHO-MOCIEA0BATEIHLHOIO BKIIIOUEHHUSI CBETOIUOIOB €ClU
CyMMa MaJIeHUi HAMpPsKEHUs B LIETIH HE MIPEBBILIACT HAPSDKEHUS TUTAHUS, TaK )K€ He0OXOAHMMO
paccuuTaTh TOKOOTPAHUYMBAIOIIME PE3UCTOPHI I CBETOMMOJOB IS KaXJOW BETBU
orpannuuTh TOK. Cxema cocrout wu3: Crabwiutpona 5.6B, Tpaumsuctopa BDI139, Cemu
CBETOAMOJIOB MATH 1BETOB.C JeNUTENs HANpSHKEHUS pPEAIM30BaHHOTO HAa PE3UCTOpE U
CTa0MIMTPOHE HampshKeHue 5.6B mocrymaer Ha 6a3y TpaH3UCTOpPA, BKIFOUEHHOTO 1O CXEMe
“IMHUTTEPHOr0 TOBTOpUTENS (HET YCHUJICHHS IO HAMpPsDKEHUIO, €CTh YCHJIEHHE IO TOKY).
DOMUTTEp TpaH3UCTOpa OyJeT SBISATHCS BBIXOAOM cTabuimzatopa. PaccuuTtaTh HampsokeHUE U
TOK JIETUTENsl HAMPSKEHHs CO CTAOUITUTPOHOM KOTOPBIK OyzneT moTpelisaTh 6a3za TpaH3ucTOpa
U3 pacuera MOJKII0YCHHON Harpy3Ku Ha BBIXOJIE CTa0MIH3aTOpa.

Jlaboparopuas Nel0 CnpoexktupoBath B EasyEDA u BbIONHUTE COOPKY Ha MakeTHOM IJjaTe
cxeMmy ympaBieHus pene 5 BonbT, OT TakToBOil KHOMKHM uepe3 omromapy oT 3.3 Bombra.
[IpenycMoTpeTh BU3yallbHYI0 MHAMKAIUIO cocTosiHus pene. [Tutanus 5 u 3.3 BonbTa MOXKHO
B35Th C MOAYJISI MUTaHUA Opendopa.

Jlaboparopuass Nell BemmonHuTh mnonHylo cxeMy B cpene paspabotku EasyEDA u
MOCJIENYIONIYI0 COOPKY Ha MOHT@XHOW IIJIaTe€ C MPUMEHEHHEM METOJa TMalKh CXeMy H3
Meroandku. Cxema nomkHa padorars oT 12B. [Tutanre MUKpOCXEMBI TOKHO OCYIIECTBISATHCS
OT CTaOWIM3MPOBAHHOIO MCTOYHMKA MNUTaHUs ¢ mnomoulplo LM7805 ¢ ¢unbTpyrommmu
KOHJICHCATOpaMU C 3alIUTHBIM JAMOAOM OT IEepenoitocaly Ha Bxoje. Cxema COCTOMT U3
taiimepa NESS55P, cunero ceeroamona Ha BBIXOJAE MHUKPOCXEMBI C TOKOOTPAaHWYMBAIOLIUM
pe3uctopom aia ceetoBoi uHaukauuu WM curnana, nsyx nnonoB 1n4148 BKIIOYEHHBIX B
uens 3apsana/paspsna kongeHcatopa Cl. Ilepemennoro pesuctropa RP1 ans perymupoBku
CKB)XHOCTU MUMIYJIbCA, IIPU PETYIHPOBKE KOTOPOTO JIOJKHA U3MEHATHCS IPKOCTh CBETOAUO/IA.
RP2 ciyxuT mi1st perylIupoBKH 4acTOTHI UMITYJIbCHOTO CUTHaJIa. MOXHO BapbHPOBATh EMKOCTh
KOHJIEHCATOpa B OOJIBIIYIO CTOPOHY JJISi HATJISIIHOM BU3yanu3alii IPOUCXOSIIEro Mpoliecca.
JlabopaTtopuas Ne9 CrpoextupoBath B EasyEDA u coOpats Ha MakeTHO# (OecrmacdyHoi miarte)
CXeMy TMapaMeTPUYEeCKOTO CTabmim3aTopa, CO BXOJIHBIM HampsokeHueM 12B, BBIXOTHBIM
HaIpspKeHUEM

JIaGoparopnast Ne 12 BeinmonHuTh cOOpKY Ha MaKeTHOMU I1aTe cXeMbl obecrieunB nutanue 10
BoubTt 13 12 Bonbt ¢ momounisio LM317T. IlpexycMoTpeTs ynpaBieHne Harpy3Koil B BUJIE pelie,
4epes TPaH3UCTOp Ha Beixoe. OnucaTh paboTy CXEMBI U ITPOLIECCHI B HEH MPOUCXOISIINE B BUJIE
OTuéTa.

Jlabopatopuas Nel3 CnpoekxtupoBaTh cxemy B EaSYEDA “berymuii orons”, u peann3oBath e
Ha MakeTHOU (OecrmaeqyHol) Tuiate, ¢ mpuMeHeHneM: ['eHeparopa mpsSMOyTroJbHBIX UMITYJIBCOB
(meanapa), coOpaHHOro Ha JBYX Jjormueckmx sneMmeHtax ‘“2M-HE” mukpocxemsr SN7400
(BHYTPEHHSISI CTPYKTypa KOTOPOM COACPKUT 4 OTACIbHBIX JIornueckux anementa “2U-HE”),
JIByx mocrnenoBaresibHO coeTMHEHHBIX MUKpocxembl 74HCS595N (8mu pa3psaHbIX CABUTOBBIX
perucrpa) K KOTOPhIM MOAKITIOYEHBI 16 CBeTOANOA0B Yepe3 TOKOOTPAHUINBAIOIINE PE3UCTOPHI.



K 1aHHBIM CIBUTOBBIM PErUCTPaM MOJAIOTCS TAKTUPYIOIIKE (CHHXPO) UMITYJIbChI OT T€éHepaTopa
peasinzoBanHoro Ha SN7400. Ilocne BxiroueHus nocieaHero ceroauoaa “‘berymero orus”
MOJIaeTCsl CHTHAN cOpoca ¢ TpaH3uCTOpa Ha WHBEpCHBIH BxoJ MmuKpocxembl RESET u nukn
3aI1yCKaeTCs 3aHOBO.

[TuTanue cxembl OCyIIECTBISIETCS HalpsbkeHueM 5 BonbT. PaccunTarh TOKOOrpaHMUYMBAIOIINE
PE3UCTOPBI ISl CBETOAMOAOB C YYETOM HAarpy304HOH CIOCOOHOCTH BBIBOJIOB MHKPOCXEM.
PeanuzoBaTh mocienoBaTenbHOE MOJKIIOUEHHE ABYX MUKPOCXEM CABUTOBBIX PETHCTPOB HCXOIS
U3 TEXHUYECKOH MokyMeHTauuu. CpoeKTUpOBaTh TEHEPATOp MPSIMOYTOJIBHBIX UMITYJIHCOB Ha
noruueckux anemenTax “2U-HE”.Odpopmuts nposeaeHne padboThl B MUHH OTYETE [T Y100CTBA.

3.5 TemaTuka KypcoBbIX NPOEKTOB/padoT
KypcoBbie TpoeKThI/paboThl HE MPEITyCMOTPEHBI.

4 YyeOHO-MeTOAMYECKOE U HH(POPMALIMOHHOE 00ecnieyeHne

4.1 HopmatuBHble 1oKyMeHTbI H 'OCToI

1. ®enepanbublii 3akoH oT 29 nexabpst 2012 roga No 273-D3 «O6 obpasoBanuu B Poccuiickoit
®deaepaunny (C IBMEHEHUSIMU U JIOTIOJIHCHHUSIMU );

2. @enepanbHBIl TOCYAapCTBEHHBIH 00pa30BAaTENbHBIN CTaHAAPT BBICHIETO OOpa3oBaHUS -
OaxanaBpuaT 1o HampasieHuio 1noarotoBku 09.03.02 MudopmanroHHbIE CUCTEMBI M TEXHOJIOTHH,
yrBepxkaeHHbI [Ipukazom MunucrepcTBa obpaszoBanus U Hayku P® ot 19 centsops 2017 r. N 929
"O06 yTBepxkaeHuu ¢eaepanbHoro... Penakuus ¢ uamenenusmu N 1456 ot 26.11.2020;

3. Ilpuka3 MunwncrepcrtBa oOpazoBanust U Hayku P® ot 05 ampemns 2017 r. No 301 «O06
yrBepkaeHuH [lopsiaka opraHu3anmuy M OCYUIECTBJICHHS O0Opa30BaTENbHOM JIEATENBHOCTH I10
o0pa3oBaTeNbHBIM MPOrpaMMaM BBICIIET0 00pa3oBaHMs — MporpaMmaM OakajaBpuaTa, IporpaMMam
cCriellMaiuTeTa, IporpaMMaM MarucTpaTypsl.

4.2 OcHoBHas JTUTEpaTypa

1. Bo6kos, C. I'. MeToabl U cpeAcTBa anmapaTHOro 0O0ECTeYeHUsl BBICOKOIPOU3BOAUTEIBHBIX
mukpornporeccopubix cucteM / C. I'. Bookos, A. C. bacaeB. — Mockga : TexHocdepa, 2021. — 264 c.
— ISBN 978-5-94836-610-4. — Texct : anexrponnslii // Lndposoii odpazosarenbhblii pecype IPR
SMART : [caiiT]. — URL: https://www.iprbookshop.ru/108021.html (nata o6pamenus: 14.05.2024).

2. AagpeeB, C. M. AmnmapaTHble CpeACTBa M TPOTpaMMHOE oOOecreueHHe MPOMBIIIICHHBIX
koHTpoJutepoB SIMATIC S7 : yuebHoe mocodue / C. M. Aunpees, M. 0. Ps6uunkos, E. C. Ps6uukosa.
— Mocksa, Bonoraa : Undpa-Umxkenepus, 2023. — 220 c. — ISBN 978-5-9729-1411-1. — Teker :
anekTpoHHbld // IludpoBoit obOpazoBarenbHbii pecypc IPR SMART : [caiit] — URL:
https://www.iprbookshop.ru/132985.html (nata oopamenus: 14.05.2024).

4.3 JlonoTHUTEJIbHAS JIUTepaTypa

1. psukos, B. II. AnnapaTHble cpeicTBa NEpCOHATBHOIO KOMIIbIOTEpa : yueOHOe mocodue ams
cpennero npogeccuoHanbHoro obpaszoBanus / B. I1. JlpssukoB. — Mocksa : M3narensctBo FOpaiiT,


https://www.iprbookshop.ru/108021.html
https://www.iprbookshop.ru/132985.html

2024, — 153 ¢. — (Ilpodeccnonanvuoe obpazoBanue). — ISBN 978-5-534-14249-5. — Tekcr :
anekTpoHHbIN // Obpa3oBarenbHas miardpopma FOpaiit [caiit]. — URL.: https://urait.ru/bcode/544113
(mara obpamenus: 03.06.2024).

4.4 JnexkTpoHHBbIE 00pa30BaTeJbHbIE PeCypPChl
DO0P pazpabarbiBaeTcs.

4.5 JInueH3HOHHOE U CBOOOTHO PACTIPOCTPaHsieMOe MPOrpaMMHOe odecredyeHne

. TexcToBBIN penaKTop;

. Visual Studio code (cBoGogHast JTUIICH3US);
. APl Postman (cBoGoHast uiieH3us);

. Swagger (cBoboaHasI TUIICH3HS );

g~ wWwPN

. Web-6paysep.

4.6. CoBpeMeHHbI€e NpodeccuoHaTbHbIE 023bI JAHHBIX U HH(POPMAIIMOHHbIE
CMPaBOYHbIE CHCTEMBbI

1. OI1 "KOpaiit" https://urait.ru/
. IPR Smart https://www.iprbookshop.ru/
3. OBC "Jlaus" https://e.lanbook.com/

N

5 MarepuaibHO-TEXHHYECKOE o0ecrieueHue

JIaGopaTopHble pPabOTBI U CAMOCTOATENbHAas pPabOTa CTYAEHTOB [OJDKHBI IPOBOAUTHCA B
CIIEMAJIM3UPOBAHHON ayJIUTOPUHM, OCHAIIEHHOM COBPEMEHHOM OpPITEXHUKOM M NEPCOHAIBHBIMU
KOMIIbIOTEPAMH C IPOrPaMMHBIM 00ECIIEYEHUEM B COOTBETCTBUHU C TEMATUKOM N3y4aeMOro MaTepuaa.
UYucno paboynx MecT B ayAMTOPUU JOJKHO OBITh JOCTATOYHBIM Ul 0O€CIeYeHHs WHANBUIYaIbHOU
paboThl cTyneHToB. Pabodee MecTo mpenojaBarenss IODKHO OBbITh OCHAIIEHO COBPEMEHHBIM
KOMIIBIOTEPOM C MOJKJIIOUEHHBIM K HEMY ITPOEKTOPOM Ha HACTEHHBIN 3KPaH, WM UHBIM aHAJIOTMYHBIM
no (yHKIIMOHAIBHOMY Ha3HaueHHI0 oOopynoBaHueM. KoMmbloTepbl B ayAMTOPUU IOJDKHBI OBITh
HNOJKJIIOYEHBI K ceTh HTepHeT.

6 MeToauyeckue peKoMeHIaIuu

6.1 MeToanueckune peKOMeHIALMHU ISl MPenoaBaTesisi 10 OPraHu3anuu 00y4eHust

1. IIpu moOAroTOBKE K 3aHATHUSAM CIEAyeT MpeIBAapUTENbHO MpopadoTaTh MaTepHal 3aHATH,
IPEIYyCMOTPEB €ro Mojadyy TOYHO B OTBEIEHHOE JAJIs 3TOro Bpems 3aHsATHs. CieayeT MOAroTOBUTh
HE00X0/IMMbIE MaTepUallbl — TEOPETHUECKUE CBEIEHUS, 3a1auu U Ap. [Ipu npoBeeHnN 3aHATHS CIeLyeT
KOHTPOJIMPOBATH TOAaYy MaTepuaia i pelieHne 3alaHiil ¢ y9eTOM y4eOHOTO BPEMEHH, OTBEICHHOTO
JUIS 3aHATHSL.


https://urait.ru/bcode/544113
https://urait.ru/
https://www.iprbookshop.ru/
https://e.lanbook.com/

2. IIpu mpoBepke pabOT U OTUETOB CIEAYET YYUTHIBATH HE TOJBKO MPABUIBHOCTH BBIMOTHEHUS
3a/laHuii, HO U ONTUMAJIHHOCTh BBRIOPAHHBIX METOJIOB PEIICHUS, MPABUIBLHOCTh BBIMIOJTHEHHS BCEX €TI0
I1aroB.

6.2 MeToan4yecKue yKa3aHusi I 00yYAIOUIUXCS M0 OCBOEHHIO TUCIIUIITHHBI
B nporiecce camocToATeIbHOM pabOThI CTYACHTHI 3aKPEIUISIOT U YIITyOJISIOT 3HAHUSL, TIOTY4YSHHbIE
BO BpeMs ayJIUTOPHBIX 3aHATUH, 10pabaThIBAIOT KOHCIEKTHI U 3alHUCH, TOTOBATCSA K IMPOMEXKYTOUHOMN
aTTECTAIlUH, a TAKXKE CAMOCTOATEIBHO U3Y4alOT OTJACIbHBIC TEMbI YU€OHOM MPOrpaMMBbl.

Ha 3aHATHAX CTYAEGHTOB, B TOM 4YHUCIE MPEANONAralOmuX IPaKTUYECKYIO IEATENbHOCTD,
OCYILIECTBIISICTCS 3aKpEIUICHUE MOJIyYE€HHBIX, B TOM YHCJIE U B MPOLECCE CAMOCTOSTEIbHON padoThI,
3Hanuil. Ocoboe BHUMaHHME OOpamiaercs Ha pa3BUTHE YMEHHH M HAaBBIKOB YCTAHOBJICHHS CBSI3U
HOJIOXKEHHUH TEOPUH € MPO(PECCHOHATBHON IESATEIbHOCTIO OYAYIEro CIeHaNnCTa.

CamocTtosTenbHas paboTa OCYHIECTBIACTCS HWHAMBUAYyalbHO. KOHTPOIb C€aMOCTOSTENBbHOM
paboThl opraHu3yercs B ABYX Gopmax:

® CaMOKOHTPOJIb U CAaMOOIICHKA CTYICHTA,

® KOHTPOJIb CO CTOPOHBI ITPenojaBaTenei.

Texynui KOHTPOJIb OCYIIECTBIISIETCS HA ayAUTOPHBIX 3aHATUAX, IPOMEKYTOUHBINA KOHTPOJIb
OCYIIECTBIISIETCS HA 9K3aMEHE B IMCbMEHHOH (YCTHOI) hopme.

Kputepusmu olieHKH pe3yabTaTOB CaMOCTOSITENIbHOM pabOThI CTYAECHTA SIBISIFOTCSL:

® YPOBCHBb OCBOCHHA CTYJCHTOM yqe6H0ro MaTepuaia,

® YMCHUA CTYOCHTA UCIIOJIB30BATh TCOPCTHUCCKUEC 3HAHUSA ITPH BBIITOJTHCHUHN IIPAKTHYCCKHX

® c(hopMHPOBAHHOCTH KOMIIETEHIIN;
® CpOK BBITIOJTHCHUS 3aJaHNUS,

e o¢opmieHre MaTepuasa B COOTBETCTBUHU C TPEOOBAHUSIMHU.

7 ®OH/I O1LIEHOYHBIX CPEJCTB

7.1 MeToabl KOHTPOJISI 1 OLIEHUBAHMS Pe3yJIbTATOB 00y4eHust
B mporecce 00yueHHs HCIONB3YIOTCS CIIEAYIOIIUE OLIEHOUHBIE (JOPMBI CAMOCTOSITENBHON pabOoThI
CTYZIEHTOB, OLIEHOYHBIE CPE/ICTBA TEKYIIEr0 KOHTPOJISI yCIIEBAEMOCTH 1 IIPOMEKYTOUHBIX aTTECTaIHH:

e BrimosHeHne 1a60paToOpHBIX paboT

e [IpoMexyTouHOE TeCcTUpOBaHWE (TOCPEACTBOM HM3YUCHHsI TEOPETHUYECKHUX MAaTepHajoB B
cucrteme LMS)

e HToromoe TECTUPOBAHHUEC NI SK3aMCHAIIOHHBIC BOITPOCHI



7.2 lllkana u KPUTEPHH OLIEHUBAHUSA Pe3yJIbTATOB 00y4YeHUsI
Hrorosas OLCHKA IO AWCHUINIMHE PACCUHUTBIBACTCA KaK CPEAHEC B3BCIICHHOC BCCX OLICHOK B
COOTBETCTBYIOIIEM Kypce LMS MOCKOBCKOro moJIuTeXa ¢ MPUMEHEHHEM BECOBBIX KOA(D(HUITMEHTOB,

MMPEACTABIICHHBIX HUXKEC!

e OznakomuieHue ¢ reopueit — 0.1

e JlaGoparopusie pabotel — 0.6

e Tecruposanue — 0.3 (0.7 * Utorosoe tectupoBanue, 0.3 * cpeiHee 1Mo mpoMEKyTOYHBIM)

OrneHKa 3a Kaxayro 1abopaTopHYIO pab0Ty BBICTABISAETCS UCXO U3 (DaKTHIECKOTO BBHITOTHEHUS
BCEX MOCTABJICHHBIX 33/1a4 C YY€TOM CPOKOB UCITOJIHEHHS: 32 KAXIYI0 | Heeno MpOCPOUKH 3aIaHus U3
orieHku BeruuTaetcs 10 6ayoB. Kaxxnas maboparopHas padora onenuBaercs B 100 6amios.

I[J'ISI MOJIYUYCHUA MOJOXKHUTEIbHOM 3K3aMEHAI[MOHHOM OLICHKHU CTYACHTY H606XO,I(I/IMO Ha6paTI>

MUHHUMAJIBHO 55 0aJUI0B MO IUCIMIUIMHE U 3aBEPIIUTh UTOTOBBIN TECT C pe3yJabTaToM He MeHee 55%.

Onenka

JAunana3on 6a/L10B
3a Kypc

Onucanue

HeynosnersopurensHo

0-54

He nocturayro moporoBoe 3Hau€HUE XOTS ObI
JUTSL OJTHOTO YPOBHS (DOPMHUPYEMBIX HA MOMEHT
MPOBEJICHUST aTTecTalMu KoMmrereHuud. He
BBITIOJIHEH OAWH WK Oojiee BUAOB y4eOHOM
paboThI, MPETYCMOTPEHHBIX YYEOHBIM TIIIAHOM.
Crynent JIEMOHCTPUPYET HEMOJIHOE
COOTBETCTBUE 3HAHWM, YMEHUN, HaABBIKOB
NPUBEACHHBIM B  Ta0nMIax IMOKasaTenei,
JIOTTyCKaIOTCS 3HAUYMUTENIbHbIE OIINOKH,
MPOSIBISIETCS OTCYTCTBUE 3HAHWMM, YMEHHU,
HaBBIKOB M0 POy TMOKa3arejed, CTYyIeHT
WCIIBITHIBACT 3HAYUTEIBHBIC 3aTPYAHEHUS TMPHU
OTIEPUPOBAHUM 3HAHUSMH U YMEHHSIMHU TIPH UX
MepeHOCe Ha HOBBIE CUTYAIIHH.

y,Z[OBJ'IeTBopI/ITCJ'IBHO

55-69

Cpennee 3HaueHue g BceX (HOPMHUPYEMBIX
Ha MOMEHT NpPOBEJIEHHs aTTeCTallud YpOBHEH
KomreTeHIMi — 3. BbINOJIHEHBI Bce BHIBI
yueOHOIl paboThl, MPeTyCMOTPEHHBIE YUEOHBIM
TUIAaHOM. Crynent JIEMOHCTPUPYET
COOTBETCTBHE 3HaHWIl, B KOTOPOM OCBEIICHA
OCHOBHas, HanOoJIee Ba)KHAsI YacTh MaTepHasa,
HO TIpH 3TOM JIONyIIEHA OJHA 3HAYMTEIIbHAS
OLIMOKA WM HETOYHOCTb.

Xopoiiio

70-84

Cpennee 3HaueHHe IS BCeX (OPMHUPYEMBIX
HAa MOMEHT MPOBEACHUS aTTECTAllMM YpPOBHEU




KoMneTeHIIMid — 4. BBIIONMHEHBEI BCEe BHUILI
y4eOHOI pabOThI, IPETYCMOTPEHHBIE YICOHBIM
wiaHoM. CTyIeHT AEMOHCTPUPYET HEMOJHOE,
MPaBWJIbHOE COOTBETCTBUE 3HAHUM, YMEHMIA,
HABBIKOB MIPUBEICHHBIM B Tabnunax
nokasarenei, aub0 eciu Ipu 3TOM ObuIn
JIOMYIIEHBI 2-3 HECYIIECTBEHHbIE OIIMOKH.

OT1iIn4yHO

85-100

Cpennee 3HaveHHE I BCeX (OPMHPYEMBIX
Ha MOMEHT IPOBEJICHUS ATTECTALUH YPOBHEH
KoMIeTeHIuid — 5. BEIIONHEHBI BCE BUIBI
y4eOHOIl paboThI, MPETYCMOTPEHHBIE YUEOHBIM
IUTAHOM. Crynenr JIEMOHCTPUPYET
COOTBETCTBUE 3HAHWM, YMEHUH, HaBBIKOB
MPUBEJICHHBIM B  Ta0JMIaX ITOKa3aTeleH,
omepupyeT  NPUOOPETEHHBIMH  3HAHUSIMH,
YMEHUSIMHM, HaBbIKAMHM, [PUMEHSIET HX B
CUTyalHsiX TMOBBIIICHHOW Cl0XHOCTH. [lpum
9TOM MOT'YT OBITH JOMYIIEHbl HE3HAYUTEIIbHBIC
OmMOKH, HETOYHOCTHU, 3aTPyJHEHUS MpHU
AHATMTUYECKUX ONEPALMIX, IEPEHOCE 3HAHUMN U
YMEHUI Ha HOBbIE, HECTAH/IAPTHBIE CUTYalIUH.

7.3 OueHo4YHbIE CPeICTBA

7.3.1 IlpumMepsl BOITPOCOB K IK3aMEHY

1. Kakue TUIBI TaTYNKOB UCTIOIB3YIOTCS B YMHBIX ITPOCTPAHCTBAX?

2. KakoBa posib MUKPOKOHTPOJIJIEPOB B YMHBIX IPOCTPAaHCTBaX?

3. Kakue ycrpoiicTBa ynpaBieHHs CBETOM IIPUMEHSIOTCS B YMHBIX IPOCTPAaHCTBaX?

4. KakuM 006pa3oM yMHbIE IPOCTPaHCTBA 00ECIEUBaIOT 6€30MaCHOCTh?

5. Kakue TeXHOIIOTHH OeCTIPOBOTHOM CBSI3U HCITONB3YIOTCS JIJISl CBSI3H YCTPOHCTB B YMHBIX

IIPOCTpaHCTBAX?

6. KakoBa poJib IEHTpabHOTO KOHTPOJIEpa B YMHBIX IPOCTPAHCTBAX ?

7. YTO Takoe cucTeMa yMHOTO OTOIUIEHUS U Kak oHa paboraer?

8. Kakum 06pa3om ycTpoiCcTBa yMHOTO JJOMa B3aUMOJICHCTBYIOT MEXTY COO0H?

9. Kakue ycTpolicTBa yrpaBiIeHHUs pOJUIETAMH U IITOPAMHU MPUMEHSIOTCSI B YMHBIX

IIPOCTpaHCTBAX?

10. Kakune obmadHbIe CEPBUCH HCIIOIB3YIOTCS ISl YIAJICHHOTO YIIPABICHUS YMHBIMHU

IIPOCTpaHCTBaMu?

11. Kak npoucxoaut cO0p 1 aHaTU3 JaHHBIX JATYMKOB B YMHBIX TIPOCTPAHCTBAX?

12. KakuM 006pa3oM yMHBIE IPOCTPAHCTBA ONTUMHU3UPYIOT dHEpronoTpednenue?

13. KakoBa poJib cucTeMbl BUICOHAOIOICHNSI B YMHBIX ITPOCTPAHCTBAX ?

14. Kak yMHBIE IPOCTPAHCTBA 00ECIICUNBAIOT ABTOMATUYECKOE YIIPABJICHUE KIIMMATOM?

15. Kakwue ycTpoiicTBa 3ByKOBOTO YIPABICHUS UCTIOIB3YIOTCS B YMHBIX POCTPAHCTBAX ?

16. Kak yMHBIE IPOCTpaHCTBA O0ECIIEUNBAIOT YIIPABICHUE CHCTEMAMH O€30TTaCHOCTH, TAKUMU

KaK IMoXKapHas CI/IFHaHI/ISaHI/If{?




17. Kakue TeXHOJI0TMH JOMAIIHEN aBTOMATU3alUH IPUMEHSIOTCS B YMHBIX IPOCTPAHCTBaX?

18. Kakwue pereHust mo cO0py JaHHBIX MPUMEHSIOTCSI B YMHBIX TTPOCTPAHCTBAX ?

19. KakuM 00pa3oM yMHBIE IPOCTPAHCTBA MOTYT ONITUMH3UPOBAThH YIIPABICHUE PECypCaMH,
TaKMMH KaK BOJA U DJIEKTPOIHEPIus?

20. Kakue THIibl ycTpOICTB YMHOTO JJOMa UCIIOIB3YIOTCS ISl YIPABJICHUS KyXOHHBIMU
npudopamu?

21. Kak ocymiecTBisieTcs ypaBieHne YMHONH CUCTEMO OXpaHbl B YMHBIX IPOCTPAaHCTBaX ?

22. Kakue (pyHKIMU aBTOMAaTU3UPOBAHHOI'O YIIPABJIEHHS OCBEIIEHUEM UMEIOT YMHBIE
npocTpaHcTsa’?

23. Kakue TeXHOIOIMU XpaHeH!s U IepeHoca JaHHbIX MCIIOIb3YIOTCA B YMHBIX IPOCTPAHCTBAX?

24. Kak o0OecrieunBaeTcss MOHUTOPHHT KaueCTBa BO3/1yXa B YMHBIX ITPOCTPAHCTBAX?

25. Kak yMHbIEe IPOCTPAHCTBA MOAJIEPKUBAIOT (DYHKIIMH YIIPABICHUS 3BYKOM U MY3bIKOH?

26. KakuM 00pa3oM yMHbIE IPOCTPAHCTBA PEAIU3yIOT aBTOMAaTHUECKOE YIIPaBJIEHUE CUCTEMON
noJyinea’?

27. Kakue ycTpoiicTBa ynpaBieHHs JJICKTPOHUKON JI0Ma HCIIOJIB3YIOTCSI B YMHBIX
MpOCTpaHCTBAX ?

28. Kakue TexHonorun 0eCripoBOIHOM 3apsSAKH PUMEHSFOTCS JJIsl YCTPOUCTB B YMHBIX
MpOCTpaHCTBAX ?

29. Kak ocy1ecTBisieTcs ypaBieHHEe CUCTEMON YMHOTO TEJIEBUICHUS B YMHBIX
MpOCTpaHCTBAX ?

30. Kakue nHHOBaIMH B 00JIACTH aNapaTHOro 00ECIIeYeHNsT YMHBIX MPOCTPAHCTB MOKHO
OXUJaTh B Omkaiimem Oynymiem?



