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Pabouast mporpaMma quCIUTUIMHBI pa3paboTaHa B COOTBETCTBUH C:

@denepalibHbIM  TOCYJAPCTBEHHBIM O0Opa30BaTEIbHBIM CTAHAAPTOM  BBICIIETO
oOpazoBaHust - OakanaBpuar Mo HampaBiieHuto noarorosku 13.03.02 —
DNEeKTpOsHEpreTUKa M DJIEKTPOTEXHHMKA, YTBEPXKACHHBIN NpuKkazoM MuHHUCTEpCTBA
HayKH ¥ Bbiciiero odpazoanusi Poccuiickoit denepamu Ne 144 ot 28 deBpans 2018 r.
3aperucTpupoBaHHbli B Muntocte 22 mapra 2018 rona, per. Homep 50467 (manee —
dI'OC BO).

- y4eOHbIM TUTaHOM (OYHOM, 3a04HOM (opM o0OydYeHHs) MO HaIpaBICHUIO
noArotoBku 13.03.02 «DneKTposHepreTuka v 3JIEKTPOTEXHUKAY.

Pabouast mporpaMm AMCHUILUIMHBI BKJIIOYAET B ce€0sl OIEHOYHbIE MaTEepUabl JIJIs
MPOBEJEHUS TEKYLIEro KOHTPOJIS YCHEBAEMOCTH U MPOMEXKYTOUHOW AaTTeCTaluu I10
mucuuiuiiHe (1.8 @OHJ OLIEHOYHBIX CPEACTB ISl MPOBEACHUSI TEKYLIEro KOHTPOJIS
YCIIEBAEMOCTH, IPOMEKYTOYHOM aTTECTAIIMU IO UTOTaM OCBOCHHUSI TUCIIATIITUHBI )

Astop Muxees ['eopruit Muxainosud, npodeccop kadenpst UTOCY

(vkaszamv QHO, yuenyio cmenens, yuenoe 36anie unu 00194CHOCHb)

[Iporpamma onobpena Ha 3acemanun kadenpst UTOCY (mpotokon Ne 10 ot
14.05.2022).



1. IlepedyeHb IUIAHHPYEMBIX Pe3yJbTATOB OOyY4YeHUS] MO AUCHHUILUINHE,
COOTHECEHHBIX C IUIAHMPYEMBbIMH pe3yJbTATAMH OCBOCHHUSI 00pa30BaTEILHOM
nporpammsl (Llesiu ocBOeHUs1 IMCHUIIMHBI)

I.1.  Hemamum  ocBoeHus  aUCHMIUIMHBL ~ «OCHOBBI  ITPOrPaMMHUPOBAHUS
MUKPOKOHTPOJUIEPOB» SIBISIOTCS:

- U3YYEHUE METOJOJIOTMH MPOEKTUPOBAHUS MPOrPaMMHOr0 OOecredeHHUs
MHUKPOKOHTPOJIJIEPHBIX YCTPOMCTB.

- OpUOOpETEHNE  NPAKTUYECKUX  HABBIKOB [0  IPOEKTUPOBAHUIO
IPOrpaMMHOr0 o0ecreueHus

3agauaMu OCBOCHHUS JTACUUATUTUHBI «OCHOBBI IIPOrpaMMHUPOBAHUS
MUKPOKOHTPOJIJICPOBY SIBJISIOTCS: 3HAKOMCTBO C OOIIEH CTPYKTYpPOH M apXHUTEKTYypOM
MIAPOKO U3BECTHBIX MUKPOKOHTPOJIJIEPOB

1.2. Ob6nactu mpodeccoHanbHON  AesTenbHOCTH  U(Win)  chepsl
poecCHOHANBHON NIeATeTLHOCTH, B KOTOPBIX BBITYCKHUKH, OCBOMBIIIHE MPOTPaMMYy,
MOT'YT OCYIIECTBIISATh MPO(HECCUOHANBHYIO JEATETbHOCTD:

16 CTpoUTENBCTBO U )KUIIMIIHO-KOMMYHAJIBHOE XO35I1MCTBO;

20 DneKTpoIHEPTETHKA.

1.3. K OCHOBHBIM 3agayaM W3y4YEHHS JUCLMIUIMHBI OTHOCHUTCSI MOJTOTOBKA
oOyJarommxcsi K  BBIMOJHEHUIO TPYAOBBIX  (PYHKIMA B  COOTBETCTBUM  C
podecCUOHANILHBIMU CTaHAAPTAMMU:

Kon, HanmeHoBaHue U ypOBeHb

HaumenoBanue Koa n HaumMeHoBaHMe TPYIOBBIX
kBaJupuxanuu OTD, Ha A " Py
NpopeccHOHATbHBIX (yHKIHMII, HA KOTOpbIE
KOTOpPbIC OPHEHTHPOBAaHA
cranaaprtos (IIC) OPHEHTHPOBAHA AUCHUILINHA
AUCIAILINHA
16.019
" B/01.6 OpranusalnoHHO-
CrienuanucT 1o KCITyaTaluu
. TEXHHYECKOE, TEXHOJIOTHIECKOE
TpaHCc(hOPMATOPHBIX MTOACTAHIIIHA
" U pecypcHoe obecrieueHmne pabot
U paclpeeNnTeNbHbIX TyHKTOB",
o IO 3KCIUTyaTaluu
YTBEPKACHHBIA TPUKA30M .
TpaHCPOPMATOPHBIX MOACTAHLIUN |
MuHucrepcTBa Tpyna u
9 N pacrpenenuTenbHbIX TyHKTOB
couabHOM 3amuThl Poccuiickoit
o 17 2014 B,
eaepanuu ot 17 anpens T.
Acpall p PykoBoactBo B/02.6
Ne266H (3aperucTprpoBaH
CTPYKTYPHBIM IInanupoBanue u
MUHUCTEPCTBOM FOCTHIIMH
N MoJipa3/ieJIeHUEM 110 KOHTPOITh
Poccuiickoit ®eneparun 11 uromns
. TEXHUYECKOMY OOCITY>KUBAHHIO U | IEATEIIbHOCTH 110 SKCIUTyaTaluu
2014r, perncTpauronHbii PEMOHTY TpaHCPOPMATOPHBIX TpaHC(OPMATOPHBIX  TMOJCTAHIIAN U
Ne33064), ¢ u3mMeHeHHNEM, N P P P
MNOACTAaHIINA U pacopeneanuTeIbHbIX IIyHKTOB

BHECEHHBIM IPUKA30M
MunucTtepcTBa Tpyaa u
COLIMAJIBHOM 3alIUTEI PoccuiicKoi
Oeneparuu ot 12 nexadps 2016
r. N727H (3apeructpupoBaH
MuHHCTEPCTBOM IOCTHIINN

pacrpeeTuTeNbHBIX ITyHKTOB, 6
B/03.6

Koopaunarust JIeSITENTBHOCTH
MEePCOHAIIA, OCYIICCTBIISIONIECTO
TEXHMYECKOEe  OOCIyXHBaHHE U

Poccuiickoit @eneparuu 13 PEMOHT TpanchOpMATOpPHEIX
smpaps 2017r., MOJICTAHIINKA M pacTIpeAeTUTENEHBIX
Perucrpanmonnsiii Ne5230) [YHKTOB

20.041 D D/01.5

«PaboTHUK IO oIepaTHBHO- YpasieHHe TEXHOJIOTHYECKUM ITpousBoacTBO OIIEPaTUBHBIX
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HaumeHnoBanue
NMPo(ecCHOHATBHBIX
crangaptos (IIC)

Koa, HanmMeHOBaHUE U YPOBEHb
kBanuukannu OT®, na
KOTOpPbIe OPHEHTHPOBAHA

JAUCHUILUIMHA

Koa n HaumMeHoOBaHMe TPYIOBBIX
(yHKIUI, HA KOTOpbIE
OPHEHTHPOBAHA THCIHUIIMHA

TEXHOJIOTUYECKOMY YITPABICHUIO
B DJIEKTPHUYECKUX CETAXY,
YTBEPKACHHBINA TPUKA30M
MuHucrepcTBa Tpyna u
conpaabHon 3amutel PO ot 14
Mas 2019 r. Ne327n
(3aperucTpupoBaH
MUHUCTEPCTBOM FOCTHIIMU
Poccuiickoit ®enepanuu 16 uromns
2019r., perucTpanoHHBIH
Ne55292)

PEKUMOM PabOTHI AIEKTPHUECKOM
ceTy, 5

MEePEKIIOYEHUN

D/04.5

[Ipenynpexaenue, NpeaoTBpaliCHUE
pa3BUTHA HapyLICHUS HOPMaJILHOTO
pekrMa pabOThI ANEKTPUIECKOHN CeTH

E

Oprasuzanys J1esTelIbHOCTH 110
ONEpPaTUBHO-TEXHOIOTHUECKOMY
YIPaBIECHUIO B paMKaX CMEHBI, 6

E/02.6
Opraamu3anus u KOHTPOJITh
BBIMOJTHEHUS GbyHKIMH o

ONEepaTUBHO-TEXHOIOTMUECKOMY
YIpaBJICHUIO

1.4. KommereHuuu

oOyuatoierocs, QopMmupyemble B pe3yJbTaTe OCBOCHUS

JUCHUIIINHBI
HaumenoBanne Koa nu HaumeHoBaHue
KATeropuu Kon u HaumMeHoBaHMe HHIHKATOpa Ilepeyens m1aHMpyeMbIxX
(rpynmnsi) KOMIIeTeH N AOCTHKEHH S pe3yJIbTaTOB 00y4eHHs
KOMIIeTeH Mt KOMIIeTeHIMH
Wndopmarnmonnas OIIK-2 Cnocoben 3HaTh: MPUHIUIIBI
KyJIbTypa pa3pabaTeiBaTh MIPOEKTUPOBAHUS IJEKTPOHHBIX
ITOPUTMBI U YCTPOMCTB Ha OCHOBE
KOMITbIOTEPHBIE MHUKPOKOHTPOJUIEPHBIX IJIAT,
MIPOrpaMMBbl, IPUTOHBIE
JUTSL TPaKTHYECKOTO OMK-2.1 VYMerTs:
MIPUMEHEHUS WCTIOJIH30BaTh COBPEMEHHBIE
ABTOMAaTU3UpPYET

pE€UICHNE 3a1a4 1

HCIIOJIb30BAHHUEM

peanu3yeT alrOpUTMBI C

MPOTPAMMHBIX CPENCTB

MPUHLUTIBI TPOEKTUPOBAHU
JIEKTPOHHBIX YCTPONCTB Ha
OCHOBE MUKPOKOHTPOJUIEPHBIX
miart

Bnaners:

HaBBIKAMH HCTIOJIH30BAHUS
MUKPOKOHTPOJIJICPHBIX TLIAT JJISI
pellIeHus MPOCTHIX 33734 B
00J1aCTH DJIEKTPOHUKH

pa3pabaThIBaTh
KOMIIOHEHTBI
MpOrpaMMHO-

u 0a3 JaHHBIX

OIIK-2.2 Crocoben

armapaTHbIX KOMITIJICKCOB

3HaTh: IPHUHIIATIEI
MPOrpaMMHUPOBAHHS
AJNIEKTPOHHBIX YCTPONCTB Ha
OCHOBE MHUKPOKOHTPOJIICPHBIX
IJIaT.

YMeTh: UCIOIB30BaTh
COBpPEMEHHBIE PUHITUITBI
MpOrpaMMHUPOBaHUS
3JIEKTPOHHBIX YCTPOHCTB Ha
OCHOBE MUKPOKOHTPOJUIEPHBIX
miat

BrnaneTs: HaBBIKaMU
HCITOJIb30BaHUS
MUKPOKOHTPOJJIEPHBIX TUIAT JJIS
pelIeHHus CJII0KHBIX 3a7a4 B




HauMeHnoBaHmue Ko u HaumeHOBaHHe

KATeropuu Kon u HanmMeHoBaHHe HHIHKATOpa IlepedyeHb MiIaHUpPyeMbIX
(rpynmsr) KOMIIeTeHIN I AOCTHKEHHA pe3yJbTATOB 00y4YeHHS
KOMIIeTeHIM i KOMIIeTeHIH U

00JacTH 3EKTPOHUKH

3HaTh: IPUHLMIILI Pa3paboTKu
ANIEKTPOHHBIX YCTPOUCTB Ha
OCHOBE MUKPOKOHTPOJUIEPHBIX
IuIar.

YMeTh: UcoJIb30BaTh

OIIK-2.3 Cnocoben COBpPEMEHHBIE PUHITUIIBI
pa3pabaThIBaTh pa3pabOTKH ANEKTPOHHBIX
KIIMEHTCKHE TPHIIOKEHHS | yCTPOMCTB Ha OCHOBE

K 0a3aM JTaHHBIX MHUKPOKOHTPOJUICPHBIX TIJIaT

Brnaners: HaBbIKaAMH
HCII0JIb30BaHUS
MUKPOKOHTPOJUIEPHBIX IUIAT JJIs
peLIeHNs POCTBIX U CIOKHBIX
3aJ1a4 B 00JaCTH 3IEKTPOHHUKH

2. Mecro nucuuminnbl B cTpykrype OITOII

JlucuunimHa b1.1(M).B.19 «OCHOBBI IPOTPaMMHUPOBAHUS
MUKPOKOHTPOJUIEPOB» PEAJIM3yeTCsl B paMKax bioka «OIEKTHBHBIE IHCLHILIMHBI
(MoJyJist)» IporpaMMbl OakagaBpuaTta.

JluciuruinHa mpenojiaeTcs oOyJaronuMcst o O4HON GopMe oOydeHHs — B 5-M
ceMecTpe, 1o 3a04HO0I opme — B 8-M cemecTpe.

JucuurmuimHaa  «OCHOBBI  ITPOrPaMMHUPOBAHHUS  MUKPOKOHTPOJIJIEPOBY  SIBIISIETCS
¢unanbHBIM STanoM dopmupoBanus komnerenuuit OIIK-2 B mporuecce ocoenust OITOIN.

Jucuuruinaa «OCHOBBI IPOrpaMMUPOBAHUS MUKPOKOHTPOJIIIEPOB)
OCHOBBIBAETCS HA 3HAHUSAX, YMEHHMSIX U HaBbIKaX, MPUOOPETEHHBIX NPU H3yUYECHHUH
OUCIUIUIMH: KOMIIbIOTEpHAsl TIpauka NOpU NPOEKTUPOBAHUU, KOMIIBIOTEPHOE
MO/IEJIMPOBAHUE MPOLECCOB AIEKTPOIHEPTETUKH.

®opMoOil MPOMEXKYTOUHOM aTTeCTallMM 3HAHMK 00y4aeMmbIX MO O4YHON (opme
o0OyueHus SBJISAETCS dK3aMEH B 5-M CEMECTpE, 110 3a04HOM (popme 3aueT B 8-M cemecTpe.

3. O0beM QM CHUTITHHBI
OO6mast TPyIOEMKOCTh IUCHUIUIMHBI COCTaBIISICT 4 3a4eTHBIX enuHuibl (144

aKaJIeMUYECKHX Yaca), B TOM YUCIIE
ouyHasi gopma o0yueHHs:

Cemectp 5
JIEKIIUU 16
J1a00paTOPHBIE 3aHATHSI 32
CEMHUHAPBI U TPAKTUUECKHUE 3aHITHS -
KOHTPOJIb: KOHTAKTHas paboTa 0,3
KOHTPOJIb: CAMOCTOsITEIbHAsl paboTa 35,7
pacdyeTHoO-rpaduiecKkrue paboThl, KypCOBbIE pabOThI (TPOCKTHI): KOHTAKTHAs paboTa -
pacueTHO-rpaduaecknue paboThl, KypCOBBIE paOOTHI (POSKTHI): CAMOCTOSATEIbHAs paboTa -
KOHCYJIbTAIlUU 1




Konmaxmnas paboma 49,3
Camocmosmenvras paboma 94,7
Bua npomexxytouHoit arrectanuu ((popMa KOHTPOJIS): SK3aMEH
3a04Hasi hopmMa o0y4YeHHUs :
Cemectp 8
JICKIINU 4
n1abopaTopHbIe 3aHATH 8
CEMHUHAPBI M TPAKTUYCCKHUEC 3aHITHS -
KOHTPOJIb: KOHTaKTHas paboTa 0,3
KOHTPOJIb: CAMOCTOsITEIbHAs paboTa 35,7
pacueTHo-rpaduueckue paboThl, KypCcOBbIe PabOTHI (IIPOCKTHI): KOHTAKTHAsI paboTa -
pacdyeTHoO-rpaduIecKkrue paboThl, KypCOBbIE pabOTHI (ITPOSKTHI): CAMOCTOSITEIIbHAS paboTa -
KOHCYJIbTAlIMU 1
KonTakTtHas pabota 13,3
CamocrosiTenbHas paboTa 130,7

Bun mpomexxyTounoit arrectanuu (popma KOHTPOJIS): IK3aMEH

4. Coaep:xanue TUCHUILUIMHBI, CTPYKTYPUPOBAHHOE 110 TeMaM (pa3jaesiam)

Ounas dpopma o0ydeHust

KommaecTBo 4acoB Kon
KOHTaKTHAas paboTa UHIAAKATOpa
Tema (pa3zmen) raGoparopme | CEMIAPH CAMOCTORTEIBHA | 10wyt
JICKIUA TS TIPAKTHYCCKUEC pa60Ta KOMHCTCHHHI/I
3aHATHA
Tema 1. AnmaparHas margopma OIIK-2.1
Arduino 4 4 14 OIIK-2.2
OIIK-2.3
Tema 2. OOMeH JaHHBIMH B OIIK-2.1
MHUKPOKOHTPOJUIEPHBIX CUCTEMAX 4 4 15 OIIK-2.2
OIIK-2.3
Tema 3. CoenuHeHHE C HaTYNKaAMU OIIK-2.1
(U3HYECKUX BEIIMINH 4 4 15 OIIK-2.2
OIIK-2.3
Tema 4. Metomonorust pa3paboTKu OIIK-2.1
MPOrPaMMHOTO oOecTieueHust 4 4 15 OIIK-2.2
OI1K-2.3
Kouncynbranuu 1 -
KonTpouns (3x3aMeHn) 0,3 35,7
UTOI'O 49,3 94,7
3aounas ¢gopma o0yueHus
KomandecTtBo 9acoB Kon
KOHTaKTHasi paborta
Tema (pa3nen) 2 covmrapen | CAMOCTOSITENbHAs HHIKaTopa
n1abopaTopHbIe JOCTHXXCHHUU
JIEKIUH MPaKTHYECKHE pa60Ta
3AHATHS S KOMIICTCHIINH
OIIK-2.1
TeMa‘ 1. Anmapatnas matgopma 1 ) 23 OIIK-2.2
Arduino OINK-2 3




KomandecTtBo 9acoB Kon
T KOHTaKTHasi paboTa WHAWKATOPa
ema (paszen) saGoparopie | CMIAPHH CAMOCTOTENBHAS | o0 orid
JIEKIUT MPaKTHYECKHE pa60Ta
3aHATHUA — KOMIICTCHIIN U
OIIK-2.1
Tema 2. OOMeH TaHHBEIMU B 1 2 23 OIIK-2.2
MHUKPOKOHTPOJIIEPHBIX CHCTEMaX OIK-2.3
Tema 3. CoenuHeHme ¢ JaTYHNKAMU onx-2.]
: A A 2 2 23 OIIK-2.2
(GU3MUECKUX BEIUYHH OIIK-2.3
OIlK-2.1
Tema 4. Metogomnorus pa3paboTKu ) 5 24 OIIK-2.2
HIpOrpaMMHOI0 00ecIeueHUs OIK-2.3
KoHcynbranuu 1
KonTtpois (9x3amen) 0,3 35,7
HUTOIo 13,3 130,7
5. OOpa3oBarejibHble TEXHOJIOTMH, NpPHMeEHsieMble TIPA OCBOCHUM

AUCIUILIHHBI

Meroanka mpenofaBaHus JUCIUIUIMHBI W peaju3aius KOMIIETEHTHOCTHOTO
MOAX0Ja B M3JIOKEHUU W BOCHPUSITHU MaTepualia MpeaycMaTpUBaeT HUCIIOIb30BaHUE
CIEMYIONMX AaKTUBHBIX W HWHTEPAKTUBHBIX (OpPM TMPOBEACHHS TPYIMIOBHIX,
WHJIMBUAYAJIbHBIX, ayJAUTOPHBIX 3aHSITUH B COUETAHUM C BHEAYJIUTOPHOU paboOTO ¢
1enpl0  (OPMUPOBAHMSI W Pa3BUTUS TPOQPECCHOHATBLHBIX HABBIKOB OO0YUYarOIIUXCS:
pedepatsl, mpe3eHTaIuu, J1abopaToOpHbIe PaOOTHI.

6. IlpakTnyeckasi NOArOTOBKA

[IpakTuueckass MOATOTOBKA pealM3yeTcsl IyTeM MPOBEICHUS MPAKTUYECKHUX
3aHATHM, MPEeayCMaTpUBAIOIIUX Y4YacTHE OOYYAIOIIMXCS B BBIOJHEHUH OT/AEIbHBIX
AJIEMEHTOB paboT, CBA3AHHBIX C Oyayied mpodeccuoHaIbHON NeaTenbHOCThI0. O0beM
3aHATHN B (hOpMe MPAKTHUYECKOW MOJATOTOBKHM cOCTaBisieT 16 yac. (mo ouHoi dopme
OOy4eHHSI)
Ounas ¢popma 00yueHust

Kon
Bun 3anarus Tema 3angaTus Ropicenso dopma npoBEAEHHUS HHHHKaTOp%

JacoB IIOCTY>KECHUAN

KOMIIECTCHIIN N
MNpakTnyeck A OITK-2.1
oe nmapaTHaz miathopua 2 TecT, pedepat OIlK-2.2

Arduino

3afaHunel OIIK-2.3
[pakTUYecK | Ofmen maHHBIME B OIlIK-2.1
oe 3aflaHMe | MHKPOKOHTPOJUIEPHBIX 2 TecT, pedpepar OIIK-2.2
2 CUCTEMAX OIIK-2.3
MpakTryeck c OITK-2.1
oe 3ajaHne @ZEE?I:;;: ljei?/g;ﬂlfaMH 2 TeCT, peq)epaT OIIK-2.2
3 OIIK-2.3
MpakTuueck MeTtomonorus pa3paboTKu OIlK-2.1
IPOrPaMMHOTO 2 TecT, pedpepat OIlK-2.2
O€ 3a/iaHnNe | rocneueHus OIIK-2.3




7. YueOHO-MeTOoAN4YecKoe obecrnedyeHne CaMOCTOATEILHOM Pad0ThI CTYJA€HTOB

CamocTosiTennbHass paboTa CTYACHTOB MPEAYyCMOTpeHa Y4YeOHbIM IUTAHOM IIO
aucIuIuinHe B o0beMe 94,7 yacoB 1o o4yHoi dopme oOydeHusi, 128.7 yaca 1Mo 3a04HON
dbopme oOyuenus. CamocToATenbHas padoTa peanu3yeTcss B paMKax IMPOrpamMMbI
OCBOCHHMSI TUCIUIUIMHBI B CJIETYIONUX GopMax:

- paboTa ¢ KOHCIIEKTOM 3aHATHS (00paboTKa TeKCTa);

- paboTa HaJ y4eOHBIM MaTepUaIOM Y4eOHUKa,

- mpopaboTKa TEMAaTUKH CAaMOCTOATEIHHON PadOTHI;

- HanucaHue pedepara;

- mouck nHpopMmanuu B cetu «HTEpHET» U NIUTEpaTypE;

- oopMIICHHE TTPOIIECCYaTbHBIX TOKYMEHTOB;

- BBITIOJTHCHHUE MHIUBUIYaIbHBIX 33JIaHUN;

- MOATOTOBKA K C/1aue dK3aMEeHa.

B pamkax y4eOHOTO Kypca MpemaycMaTpHUBAIOTCS BCTPEUH C TPEICTaBUTEISIMU
MPaBOOXPAHUTEIILHBIX OPTaHOB.

CamocrosiTenbHas paboTa IPOBOJIUTCS C IEIbI0: CUCTEMATH3AIIMU U 3aKPETUICHUS
MOJIYYCHHBIX TEOPETUYECKUX 3HAHUM M TPAKTUYECKUX YMEHUN 00ydJaronmxcs;
yIayOJieHusT W PACIIUPEHUS TEOPETHYECKUX 3HAHWUW CTYACHTOB; (HOPMHUPOBAHMUS
YMEHUW WCIOJIb30BaTh HOPMATHBHYIO, TIPABOBYIO, CIPABOYHYIO JOKYMEHTAIHIO,
y4eOHYI0 U CIECUHAJIbHYIO JHUTEpaTypy; Pa3BUTHS IMMO3HABATEIBHBIX CIOCOOHOCTEH U
aKTUBHOCTH  OOYYaIONIIMXCS:  TBOPYECKOW  HMHHIIMATHBBI,  CaMOCTOSTEIHLHOCTH,
OTBETCTBEHHOCTH, OPTaHU30BAaHHOCTH; (POPMUPOBAHUE CAMOCTOSATEILHOCTH MBITTUICHHSI,
CIIOCOOHOCTE K  CaMOpPa3BUTHIO, COBEPIICHCTBOBAHHWIO M  CaMOOpPraHU3allvu;
dbopmupoBaHus TPOPECCHOHATBHBIX KOMITCTCHIINN, PAa3BUTHIO HCCIIEAOBATECIIBCKUX
YMEHHH CTYyICHTOB.

@®opMBl ¥ BHJBI CaMOCTOATEIHHOW pPAOOTHI CTYACHTOB: YTCHHWE OCHOBHOW M
JIOTIOJTHUTENIbHOW ~ JIUTEpPaTyphl — CaMOCTOSATEIbHOE UW3Yy4YeHHE Marepuana 1o
PEKOMEHIyeMbIM JIUTEPATypPHBIM HCTOYHUKAM; paboTa C OMOJIMOTEYHBIM KaTaloTOM,
CaMOCTOATENbHBIN  MOAOOP HEOOXOAMMOW JUTEepaTyphl; padoTa CO CIOBapeM,
CIIPaBOYHMKOM; TOWUCK  HeoOxomumou  wmHpopmManuu B  cetu  HuTepHer;
KOHCIICKTHPOBAHUE  HWCTOYHUKOB; pedepupoBaHWE  HMCTOYHUKOB, COCTABJICHHE
AHHOTAIMA K TPOYUTAHHBIM JUTEPATYPHBIM HMCTOYHHKAM; COCTABJICHHE PEICH3WH H
OT3BIBOB HAa MPOYHUTAHHBI MaTepwal; COCTaBJICHHE 0030pa MyOIHMKaIMii MO TeMe;
COCTaBJeHHE W  pa3paboTKa  TEPMHHOJOTHMYECKOTO  CJIOBaps;  COCTaBJICHHE
XPOHOJIOTUYECKON TaliuIbl; cocraBieHue Oubnuorpadguu (Oubamorpaduueckoin
KapTOTCKH); TMOATOTOBKA K pa3Iu4YHbIM (QopMaM TEKyIIeW H TPOMEKYTOYHOM
aTTecTanuu (K TECTHPOBAHUIO, KOHTPOJIBHOU paboTe, 3a4eTy); BHITIOTHEHHUE JOMAITHIX
KOHTPOJIBHBIX ~ Pa0OT; CaMOCTOSITEIbHOE BBITIOJHEHUE MPAKTUYECKUX  3aJaHHUN
PENPOYKTUBHOTO TUIA (OTBETHI HA BOIMPOCHI, 33/1a4H, TECTHI; BHIMOJTHEHUE TBOPUECKUX
3aTaHui).

TexHomorusi opraHu3anuu CaMOCTOSITENIBHOW pabOThl OO0YUYAIONIUXCS BKIIIOYAET
UCIIOJIb30BAaHUE  MH(POPMAIMOHHBIX W MaTEPUAIBHO-TEXHHYECKHMX  PECYypCOB

00pa30BaTEILHOTO YUPEKACHUS: OMONMMOTEKY C YHTAIBHBIM 3aJI0M, KOMITHBIOTEPHBIC
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KJIAaCChl C BO3MOXXHOCTBIO paboThl B
KOHCYJIbTALIMOHHOM J1€SITEIbHOCTH.

[lepen BbIMOTHEHHWEM OOYYAarOUIMMUCA BHEAYJUTOPHOM CaMOCTOSITEIbHON
paboThl TpenojaBaTesib MPOBOJAUT KOHCYJIbTUPOBAHUE IO BBINOJHEHUIO 3aJaHus,
KOTOPBIA  BKJIIOYAeT 1eJb 3aJaHus, €ro COJEp)KaHHsS, CPOKH BBIIOJIHEHHUS,
OpPUEHTUPOBOYHBII 00beM pPabOThl, OCHOBHbIE TpPEOOBaHUS K pe3yibTaTam padoThI,
KpUTEpUU OLIEHKM. Bo BpeMms BbIIIOJHEHHUS OOy4YalOIMIMMHUCS BHEAyAUTOPHOM
CaMOCTOSITENIbHOM pabOThl U MPU HEOOXOAMMOCTH NPENOJAaBATEIb MOXKET MPOBOJIUTH
WHJUBUyAJIbHBIE U TPYNIIOBBIE KOHCYJIBTALUH.

CamocrosiTenbHass padoTa MOMKET OCYLIECTBISATbCS MHAUBUAYAIbHO  WJIU
rpynnaMu oOydYaromMXcsi B 3aBHCHUMOCTH OT LeJNH, 00beMa, KOHKPETHOM TeMaTUKU
CaMOCTOSITENIbHOM pabOThl, YPOBHS CIIOKHOCTH, YPOBHSI YMEHUN 00y4JarOIuXCsl.

KonTponb camocTosiTensHOM paboThl CTYIEHTOB MPEAYyCMaTPUBACT: COOTHECEHHE
COJICp>KaHUSI KOHTPOJS € IEeNsIMU OO0y4YeHHs; OObEKTHUBHOCTh KOHTPOJIS; BAJUIHOCTH
KOHTpOJIsL (COOTBETCTBHE MNPEABSABISEMBbIX 3aJaHUl TOMY, YTO IIPEANojaraercs
pOBEpPUTH); MU hepeHInanio KOHTPOIbHO-U3MEPUTEIbHBIX MATEPUATIOB.

@opMbl  KOHTPOJISI  CAaMOCTOSITEIbHOM  pabOThI: MPOCMOTP H  IPOBEpPKA
BBITIOJIHEHUS CAMOCTOSITENBHOM pabOoThI MIPENo1aBaTesieM; OpraHu3anusi CaMOIIPOBEPKH,
B3aMMOINPOBEPKU BBIMIOJIHEHHOTO 3aJlaHMsl B Tpymrne; OOCYXKJEHUE pPe3yJbTaToB
BBIMIOJTHEHHOM pa0OThl Ha 3aHATUM; NPOBEIECHUE NMHCBMEHHOIO OIPOCa; MPOBEACHHE
YCTHOTO OIpOCa; OpraHu3alus U TMPOBEACHHE WHIAMBUAYAIbHOIO cOOECeOBaHNUS;
OpraHu3alysl U IpoBeJeHUE coOeceI0BaHusl C IPYIIOM.

WNurtepuer; aynuropuu (Kjaccel) s

Ne
/i Buj yyeOHO-MeTOAMYECKOTO 00ecniedeHusI
1 KonTtposbHble 3a1aHust (BapuaHThI).
2 TectoBble 3a1aHUA.
3. Bomnpock! 1151 CaMOKOHTPOJISI 3HAHUM.
4 Tembl 1OKIIa10B.
5 TuroBble 3aAaHusI TS POBEICHUS TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH 00yYarOIUXCSI
' (TecroBble 3amaHus, MPAKTUYECKUE CUTYaTHUBHBIC 3a]]a4l, TEMATHKa JI0KJIa/10B U pedepaToB)
6 3ajanus A1 MOATOTOBKU K MPOMEXKYTOYHOM aTTeCTalluM 10 AUCIUIUIMHE
’ (Bompockr k 3auery)

8. ®oHA OLEHOYHBIX CPeIcTB /AJsl NPOBEACHUS TEKYIIero KOHTPOJIS
yCIIeBAeMOCTH, IPOMEKYTOYHOM aTTeCTAIUM [0 UTOTAaM OCBOEHMS IUCIHUILINHBI

8.1. ITacmopT ¢oHIAa OLIEHOUYHBIX CPECTB

KoHntponupyemsie Konn WNunukatop HanmenoBanue
Ne paszensl (TeMbl) HauMEHOBAHUE JOCTUKECHUS OLICHOYHOI'O
JUCIUILIMHBI KOMIIETEHIINH KOMIETEHIIUH CpeacTBa
1. | Tema 1. Annaparnas OIIK-2 Cnocoben OIIK-2.1 Omnpoc, Tect
miatdopma Arduino paspabaTIBaTh ABTOMaTHU3UPYET pedepar
ANTOPHTMBI H pellIeHne 3a1a4 u




KOMITBIOTCPHBLIC

HMCITIOJIB30BaAHHEM

KonTponupyemslie Kon u WNunukatop HaunmenoBanue
Ne paszzensl (TeMbI) HaMEHOBaHUE JOCTUKECHUS OLICHOYHOT'O
JUCITUTUIAHBI KOMIIETCHIINH KOMIIETCHIIMH cpencTBa
KOMITBIOTEPHBIE pean3yeT alropuTMbI C
MPOrpaMMBl, HCIIOJIB30BAHHUEM
NPUTO/HbIE IS MPOrPaMMHBIX CPEJCTB
IPAKTHIECKOTO OIIK-2.2 Cnocoben
pa3pabaTrbeiBaTh KOMIIO-
TIpHMCHCHHA HEHTBI TPOTPAMMHO-
anmnapaTHBIX KOMILIEK-
cOB U 0a3 JTaHHBIX
OIIK-2.3 Criocoben
pa3pabaThiBaTh KJIMEHT-
CKH€ TIPUIIOKEHUS K
0a3aM JJaHHBIX
2. | Tema 2. OOMeH DAaHHBIMHA OIIK-2 Cnocoben OIIK-2.1 Ormpoc, Tect
B MUKPOKOHTPOJIIEPHBIX pa3pabaTsiBaTh ABTOMAaTU3UPYET pedepar
CUCTEeMax ANTOPUTMBI U pelieHre 3a1a4 u
KOMITbIOTEPHBIC peann3yeT alrOPUTMBI C
MIPOTPaMMBI, HCIOJIb30BaHNUEM
TIPUTOTHBIC TSI MIPOTPaMMHBIX CPECTB
IIPaKTUYECKOTO OIIK-2.2 Cnocoben
MIPUMEHCHUS pa3pabaThIBaTh KOMIIO-
HEHTBI TPOTPAMMHO-
amnmapaTHBIX
KOMIUIEKCOB U 0a3
TAHHBIX
OIIK-2.3 Cnocoben
pa3zpabaThIBaTh KIMEHT-
CKH€ TIPUIIOKEHUS K
0a3aM JaHHBIX
3. | Tema 3. Coenunenue ¢ OIIK-2 Cnocoben OIIK-2.1 Ormpoc, Tect
JaTINKaM# (PU3MIeCKIX paspabarkBaTh ABTOMAaTH3UPYET pedepar
BEJIMYUH ANTOPUTMBI 1 pelieHue 3a1ad u
KOMIIbIOTEpHEIS peann3yeT arOPUTMBI C
HCII0JIb30BaHUEM
TpOTpaMMEL, IPOrpaMMHBIX CPEICTB
HPUTOZHBIC UL OIIK-2.2 Criocoben
IPaKTHYECKOTO pa3pabaThIBaTh KOMIIO-
MIPUMCHCHUS HEHTBI TPOTPaMMHO-
amnmapaTHBIX
KOMIUIEKCOB U 0a3
TAHHBIX
OIIK-2.3 Cnocoben
pa3pabaThIBaTh KJIMEHT-
CKHE TIPUIIOKEHUS K
0azam JaHHBIX
4. | Tema 4. Metononorus OIIK-2 Cnocoben OIIK-2.1 Ormpoc, Tect
pa3pa60TKH pagpa6aTBIBaTI) ABTOMaTI/ISI/IpyeT pe(bepaT
MPOrPaMMHOTO ATTOPUTMBI 1 penieHue 3a1ad u
obecrieueHus pearn3yeT alrOpUTMBI C
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KonTponupyemslie Kon u WNunukatop HaunmenoBanue

No pa3aciabl (TCMBI) HaNMMCHOBAHUEC JOCTHXXCHUA OILICHOYHOI'O
JUCITUITIIMHBI KOMIICTCHIIH KOMIICTCHIIU CpeacTBa
IIporpaMMBblI, IIpOTrpaMMHBIX CPEACTB
MPUTOJIHBIE JIS OIIK-2.2 Cnocoben
TIPaKTUYECKOTO paSpa6aTBIBaTB KOMIIO-
HEHTBI IPOrPaMMHO-
MMPUMCHCHU
arnmapaTHbIX
KOMILIIEKCOB U 0a3
JaHHBIX

OIIK-2.3 Cnocoben
pa3pabaTbiBaTh KIIMECHT-
CKHE TIPUIIOKEHUS K
0a3aM JaHHBIX

Jdranbl (popMuUpoBaHus KoMunereHuil B npouecce ocBoeHuss OIIOII npsimo
CBSI3aHBl C MECTOM JHCIUIUIMH B oOpa3oBaTenbHOM mporpamme. Kaxapiii stam
dbopMupoBaHUS ~ KOMIICTCHIIMH, XapaKTEPHU3yEeTCs  OMNPEJCICHHBIMU  3HAHMSIMHU,
YMEHUSIMU M HaBbIKAMU U (UJIM) OMBITOM MPO(EeCCHOHATBLHON AESTENIbHOCTH, KOTOPbhIE
OLICHUBAIOTCA B TMPOLECCE TEKYIIEro KOHTPOJISI YCIEBAEMOCTH, IPOMEKYTOUHOU
aTTeCTAIMH MO0 JUCIUIUIHHE (IPAKTUKE) U B MPOIIECCE UTOTOBOM aTTECTAIIUU.

Hucuumiraa «OCHOBBI MPOTPAaMMHUPOBAHUS MHUKPOKOHTPOJIJIEPOBY  SIBISIETCA
(YHATBHBIM ATAaNlOM KOMILJIEKCA JAUCIHIUIAH, B XOJI€ U3y4YeHHUS] KOTOPHIX y CTYJIEHTOB
dbopmupyrorcs komnerermun OITK-2.

®opmupoBanusi komneTeHiuu OIIK-2 HaumHaeTcs ¢ WU3y4YEeHUS AUCHUILIAHBI
«KommbrotepHas rpaduka npu MNpOEKTUPOBAHUNY», «KOMIIBIOTEPHOE MOIECIUPOBAHUE
ITPOLIECCOB AIEKTPOIHEPTETUKIY.

HtoroBas ouenka chopmupoBaHHOocTH komiereHuuid OIIK-2 omnpenensiercss B
MEePUO/]T MOJAITOTOBKK U CJIa4d rOCYJAPCTBEHHOTO YK3aMEHa.

B mnpounecce u3ydeHuss JUCHMILIMHBI, KOMIETEHUUN Tak:ke (GOpMHPYIOTCS
MOJ3TAIHO.

OcHoBHbiMH »TaniamMu  (popmupoBanuss OIIK-2 npu wu3ydeHHH AUCIMIUIAHBI
«OCHOBBI TIPOrPaMMHUPOBAHUSI MHUKPOKOHTPOJUIEPOB)» SABJISIETCA IOCIEI0BATEIbHOE
M3YYEHHUE COJIEPIKATEIHLHO CBS3aHHBIX MEXY cCO00M TeMm y4eOHbIX 3aHsTui. M3ydenue
KQKJI0M TeMBbI MPEJIoJiaracT OBJIAJICHUE CTYJACHTAaMH HEOOXOIUMBIMU JIECKPUTITOPAMHU
(cocraBmsrommmMu)  KommeTeHIui. Jmsg  omeHkw  ypoBHS  c(hOpMUPOBAHHOCTH
KOMIIETEHIIM B TMPOLECCE M3YYCHUS AUCHUIUIMHBI NPEAYCMOTPEHO HPOBEICHUE
TEKYIIEro KOHTPOJISI yCIeBaEMOCTM M0 TemaM (pa3fenam) AUCIHUIUIUHBI U
MPOMEKYTOUYHOU ATTECTALIMU 10 JUCIUIIIMHE — SK3aMEH.

8.2. KoHTpoJuibHBbIC 3aJaHUSI W MaTepHAJIbl, HE00XOAUMBbIC IJA OLECHKH
3HAHWI, YMEHUIl M HABBIKOB M (WJIH) ONbITA AeATEJbHOCTH, XapaKTepPU3yIOIMX
Tanbl (POPMHUPOBAHUS KOMIIETEHUHMH B INpolecce OCBOEHUS 00pa30BaTeIbHOM
NPOrpamMMbl

11



8.2.1. KonTposbHble BONPOCHI MO TeMaM (pa3xenaM) IJf ONpPoca Ha

3aHATUAX

Tema (pazmen)

Bomnpocsl

Tema 1. Annaparnas
mwiardopma Arduino

OTJIaI0YHBIX MHCTPYMEHTOB M MOJKIIOYaeMoW mepudepun miarGopmbl
Arduino

Tema 2. O0Omen
JIAaHHBIMH B
MHUKPOKOHTPOJIIEPHBIX
cucTeEMax

Hudposbie Bxoapl/Bbix0Aabl. OpraHu3zanus OOMEHa JaHHBIMH Yepe3
napauienpHyto muHy. Ilogkmouenne KKU, anroputv nMHMIManu3anuy,
npaiisep.  CoenMHEHME  C  BHEIIHUMU  YCTPOMCTBAMH  4epe3
[IOCJIEI0BATEIIbHBII uHTEepdeiic USART. [TpeoGpasoBarenu
UART/USB/POL. Cxembl NOIKIIOYEHUS] 1 OCOOEHHOCTH MCIOJIb30BaHUS.
[TocnenoBarenbHas muHa [2C. Pacmmpenue mopToB BBOJA / BBIBOJA.
Crpykrypa PCA9538, cxema mnoxaxmodeHus, napaisep. CoeanHeHHE
embedded-cuctem c¢ IP-cersimu. Apxurtextypa moxyns I[IM7010a s
anmapaTHol peanuzanus creka mnpotokosnoB TCP/IP. Iloakmiouenue
moayns 1IM7010a k mukpokonTposuiepy MSP430F1611. Pexxum npsmoit
U KOCBEHHOHM IIMHBI, NMOAKIoueHne no nporokony I[2C. IIporpamMmmHBIi
ApaiiBep A oOOMeHa JaHHBIMU 110 JokasbHOU ceTtu Ethernet.

Tema 3. CoenuueHue c
JaTYuKaMu (pU3nIecKux
BEJINYNH

Hudposeie natunku temneparypsl TMP275 u ocBemennoctu TSL2561T.
[Mpuammn paboThl, BHYTPEHHSSI OpraHU3aIUsl, CXEMbl MOJKIIOUYEHUS,
nmporpaMMHble  ApaiiBepbl. AHanmoroBbie gatumkd. AllII12. Bri6op
aHAJIOTOBOTO NopTa. I'eHeparop ONOPHOTrO HaIpsDKEHUsA. Pexumel
npeoOpazoBanmii  AI[I112. [latumk Toka INA139, natuumk BIIaKHOCTH
HIH4000. Ilpuxmun paGoThl, BHYTPEHHS OpraHU3aIUs, CXEMBI
MOJIKJIIOYEHUS], IPOrpaMMHBbIE JipaiiBepbl. Mcrnonb30BaHue komnaparopa u
Taiimepa Juis paboThl C PE3UCTUBHBIMU JaTdynkamMu. OYyHKIIMOHUPOBAHUE
Taiimepa A. BpIOOp MCTOYHMKA TaKTUPOBAHHS. YTPaBIECHHUE PEKUMOM
taiimepa. broku 3axBara/cpaBHenusi. DyHKIMOHUPOBAHUE KOMITapaTopa A

Tema 4. Metononorus
pa3paboTku
MIPOrPaMMHOTO
obecrnieucHUs

OcHoBbl mporpamMmmupoBaHus Ha s3bike Cu.  Apxurektypa RISC.
CrpykTypa mporpamMmsl AJjii MUKpOKOHTpoJuiepa. IlopTsl BBOAa BbIBOAA.
[IpepriBanus. Taiimepsbl. Hcnonb3zoBanue HIUPOTHOUMITYJILCHOM
monynsiiun. Padora ¢ mamsateio EEPROM, FLASH. Opranusanus cBsi3u C
MePCOHAIBHBIM KoMIbIoTepoM (uHTepdeiic RS-232). Ananoro-uudpoBoi
peodpa3oBaTeb.

I xkana OLICHUBAHUSA OTBETOB HA BOIIPOCHI

IIIxama oreHUBaHUA

Kputepuu oneHuBaHust

OOyuaromuiicst TITyOOKO U COJEPIKATEIIBLHO PacKphIBaeT OTBET Ha

«OTIHYHO» KaX/Iblii TEOPETUUECKHM BONPOC, HE TOMYCTUB OMIMOOK. OTBET HOCUT
Pa3BEPHYTHIM M UCYEPIBIBAOLIMN XapaKTep.

OOyuyaronuiics B IIJIOM PacKpbIBaeT TEOPETUYECKUE BOIPOCHI,

«Xopomuo» OJIHAKO OTBET XOTsI Obl Ha OJMH W3 HUX HE HOCHUT Pa3BEPHYTOTO U

HCUCPIBIBAIOIICTO XapaKTEpaA.

«y,I[OBJ'IeTB OPHUTECIIBHO»

OO0y4aromuiicss B LIEJIOM PACKPBIBAET TEOPETUUYECKUE BOIPOCHl U
JOMyCKaeT  psiJ  HETOYHOCTeH,  (parMeHTapHO  PacKpbIBAaeT
COJIEp)KaHUE TEOPETUYECKUX BOMPOCOB WJIM HMX PaCKpPhIBACT
COJICPKATENBHO, HO JIOMYCKasi 3HAYMTEIIbHBIC HETOYHOCTH.

«HeynoBneTBopUTEILHO»

OOydarommiicss HE  3HAeT OTBETOB HAa  IOCTaBJICHHBIE
TEOPETUYECKHUE BONPOCHI.
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8.2.2. TemsbI AJ19 10KJIAA0B

He npenycmoTpensl
8.2.3. OueHoYHBIE CPEICTBA OCTATOYHBIX 3HAHUI (TECT)

3apava 2.1
B kakoit ctpoke ommoka?
A:  mtpinll=11I;
b:  void setup() {
B:  pinMode(11, OUTPUT);
x}foid loop(){
I': digitalWrite(11, HIGH); delay(1000); digitalWrite(11, LOW); delay(1000);

b

B kakoii ctpoke ommoka? A:  intpin 11 =11;
b:  void setup() {
B:  pinMode(11, OUTPUT);

b
void loop(){

I': digitalwrite(11, HIGH); delay(1000); digital Write(11, LOW); delay(1000);
b

3agaua 2.2

B kakoii ctpoke ommboka? A:  pin 11 =11;

b:  void setup() {
B: pinMode(11, OUTPUT);
§

void loop(){
I': digitalWrite(11, HIGH); delay(1000); digitalWrite(11, LOW); delay(1000);

}

3agaua 2.3

B kaxkoii ctpoke ommbka? A:  intpin 11 =11;
b:  void setup

{

B: pinMode(11, OUTPUT);
f

void loop(){

I': digitalWrite(11, HIGH); delay(1000); digitalWrite(11, LOW); delay(1000);
b

13



3agaua 2.4

3agaua 2.8

Hana cxema: Kakoii u3 ceeroaqnonoB VDL nimm VDR «roput» nipu ocBenieHnn
pesucropa Rer?

A: o0a He ropsT; b: o6a ropsar; B: VDy; I': VDr.

pin 12 pinl3 -

—_|‘_L+U=5B l l
VDy, VPg RyL

] w | POT| L L . ¥
T H AD | *F
5 t
ATIIT r | | Re
1 )
[Iporpamma:
int LEDL=12; int LEDR=11; int LDRL=A1; int POT=A0; void setup()
{ pinMode(LEDL,OUTPUT);
pinMode(LEDR,OUTPUT); }
void loop()

{

switch(x) { case 1:

if(analogRead(LDRL)<analogRead(POT)) if (analogRead(LDRR)<analogRead(POT))
{

digitalWrite(LEDL,LOW); digital Write(LEDR,LOW);

§

break; case 2:

if (analogRead(LDRR)>analogRead(POT))

d
digitalWrite(LEDL,LOW);

digital Write(LEDR,HIGH);
;

break; case 3:

if (analogRead(LDRL)>analogRead(POT)) if(analogRead(LDRR)<analogRead(POT))
{

digitalWrite(LEDL,LOW); digital Write(LEDR,HIGH);

}

break; case 4:

if (analogRead(LDRL)>analogRead(POT)) if (analogRead(LDRR)>analogRead(POT))
{

digitalWrite(LEDL,LOW); digital Write(LEDR,LOW);

j
break;
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}

X++;

}

3amava 5.8.

B oneparope Metka 1 :

A: M1- paboraet; M2 — pabortaet; b: M1- ne paboraet; M2 — paboraer;

B: M1- pa6otaet; M2 — He pabdotaet; [': M1- He paboTtaer; M2 — He paboTaer;

s ‘
EE__IﬁE
2e [
4
20, | ﬁE
) ]

R 18 t
1+
Uner T +5:36B

intU=8;intA=4;int B=6;int C=7;int D =35; void setup()

{

pinMode(A, OUTPUT); pinMode(B, OUTPUT); pinMode(C, OUTPUT); pinMode(D,
OUTPUT); pinMode (U, OUTPUT);

}
void RedR()

{
digital Write(A, LOW); digitalWrite(B, HIGH);
//delay(5000);

b
void RedL()

{ digitalWrite(A, HIGH); digitalWrite(B, LOW);
//delay(1000);

}
void GreenR()

{
digital Write(C, LOW); digitalWrite(D, HIGH);
//delay(5000);

b
void GreenL()

{
digital Write(C, HIGH); digitalWrite(D, LOW);
//delay(5000);

b
void loop()

1
digitalWrite(U, HIGH); RedR();
GreenL();
15



delay (2000); / Metka 2 digitalWrite(U, LOW); delay (2000); // MeTka 1
digitalWrite(U, HIGH); RedL();

GreenR(); delay (2000);

b

B oneparope Mertka 1:
3agaua 6.1.

A: Bpaiienue BipaBo; b: Bpaienue BieBo; B: ocraHoBka; [': BpallleHHe B OJIHY, TOTOM
B JIPYT'YIO CTOPOHY

L o . ~ |AJIFOPUTM NOJAa4X MMITYJIbCOB HA OOMOTKH
°C A x| |35 4-B, C-D
s : - Ly wlé g %’% bé ’
o3 | 22, s | o Oomorka 1 |06MOTKa 11
% : — 3 13 Otan "Bpamenue Bnpaso’’
Y50 w2 | pp—4c .
_ T2 Avrmlal s § A B C D
g ; 1.203D sltu T8 § E I 1="+" [0o="-" |1="+" 0="—"
: /|8 7 E -
_J_|_ +5-36B |+ II O — H_H 1: H+H 1: l!+’! 0: H_H
gl 111 o="-" |1="+" |0="-—" 1="+"
1Y 1="+" lo="-" |0="—" 1= "+"
""BpaieHue BjaeBo”’
I O — H_H 1: H+H 1: l!+l! 0: II_H
II 1 — I’+I’ O: H_H 1: l!+l! 0: II_H
111 1="+" 0="-" |0="—" 1="+"
IY 0o="-" |1="+" |o="—" 1="+"

intA=2;intB=3;int C=4;intD =5;
void setup() { pinMode(A, OUTPUT); pinMode(B, OUTPUT);

pinMode(C, OUTPUT); pinMode(D, OUTPUT);

b

void one()

{

digital Write(A, LOW); digitalWrite(B, HIGH); digitalWrite(C, HIGH); digital Write(D,
LOW); delay(2000);

}
void two()

{
digital Write(A, LOW); digitalWrite(B, HIGH); digital Write(C, LOW); digitalWrite(D,
HIGH); delay(3000);

b
void three()

{
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// digital Write(A, HIGH); digitalWrite(B, LOW); digital Write(C, LOW);
digital Write(D, HIGH); delay(3000);

i

void four()

{ digitalWrite(A, HIGH); digital Write(B, LOW); digitalWrite(C, HIGH);
digital Write(D, LOW); delay(3000);

§

void motorOff()

{

digital Write(A, LOW); digital Write(B, LOW); digitalWrite(C, LOW); digital Write(D,
LOW); delay(3000);

§

// OECKOHEYHBIN UKIT:

void loop()

{

for (int 1=0; 1<=15; i++) // MeTka 1

{

two();

one();

four();

three();

§

motorOff(); delay(3000);

for (int i=0; i<=15; i++) // MeTka 2

{

one();

two();

three();

four();

h
motorOff(); delay(3000);

}

OtBet: A delay(15);

}

for(pos = 180; pos>=1; pos-=1) //MeTtka 3
{

myservo.write(pos); delay(15);

h

b

3agaua 6.12
[Tpu kakoi MeTKe 3a/1aeTcs MOJIOKEHUE poTopa’?
A:1;b:2;B:3;1:4
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#include <Servo.h> Servo myservo;
int pos = 0; // void setup()

{

myservo.attach(3); // Merka 1

b

void loop()

{for(pos = 0; pos < 180; pos += 1)

{ myservo.write(pos); // Metka 2

delay(15);
}
for(pos = 180; pos>=1; pos-=1) /Metka 3
élyservo.write(pos); //MeTka 4
delay(15);
h
b
IlIkana oneHUBAHUS Pe3yJIbTATOB TECTUPOBAHMS
% BEepHBIX pelIeHH (OTBETOB) [Ixana oueHUBaHUA
85-100 OTJIMIHO
70 - 84 XOPOILO
50- 69 YAOBIIETBOPUTEIHHO
0-49 HEYJIOBJIETBOPUTEILHO
8.24. NuauBuayajbHble 3aaHMsl  JAJIS  BBINOJHEHUS] PACUYETHO-

rpaguveckoi padoTsl, KypcoBoii padoThl (IIPOEKTA)

PITP, KP wu KII no gucuuminHe «OCHOBBI  MPOrpaMMUPOBAHUS
MUKPOKOHTPOJUIEPOBY» pabodeil mporpaMMoi M y4eOHBIM IJIAHOM HE MPEyCMOTPEHBI.

8.2.5. OHEHOYHBbIE CPEACTBA ITPOMEXYTOYHOI'O
KOHTPOJIA

Bonpocel (3aganust) aJist 3K3aMeHa:

— MukpokonTposuiep. Onpeanenenue. Chepbl TpUMEHEHUS.

— CTpyKTypa MUKPOKOHTPOJIIEPA.

— PackppiTe nonsitne apxutektypbl RISC.

— Kitaccudukanus MUKpOKOHTPOJIIIEPOB.

— Peructpsl obmero HazHaueHusi. Onpenenenue. Haznauenue.

— [Toptsl BBOga/BhiBOAA. Onipenenenue. Haznauenue. Opranuzaiusi paboThl.
— CTpyKTypa nporpamMmsl i1 MUKPOKOHTpOJLIEpa

— [IpepsiBanus. Onpenenenne. Haznauenune. Crioco0 UCIonb30BaHUs

— Taiimepsl. Onpeaenenue. Knaccuduxkarusa. Criocod ucmoab30BaHus
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— HlupotHo-uMnynscHass wmoxyisiuus. Omnpenenenue. Haznauenme. Croco0
UCITOJIb30BaHUS

— Pabora ¢ mamarero EEPROM, FLASH.

— OpraHu3zalus CBsi3U C IEPCOHAIBHBIM KOMITbIOTEpOM (RS-232).

— Ananoro-iudgpoBoit mpeodpazopatens. Onpeaenenue. Opranuzamnus padboThI.

— OCHOBHbIE IPOU3BOIUTENN MUKPOKOHTPOJIEPOB

8.3. Meroauyeckue Marepuajibl, ONpeae/siiOiie NMpPoUeaIypbl OLCHUBAHHS
3HAHWI, YMeHMi, HABBIKOB M (WJIM) ONbITA JAeATEJbHOCTH, XapPaKTePU3yIOIMX
Tanbl GOPMUPOBAHUSA KOMIIETCHIIHA

OCHOBHOM LENBI0 MNPOBENECHUS NPOMEXKYTOYHOM  aTTECTALUH  SBISIETCS
OTIPEJICIICHUE CTETICHU JOCTIDKCHUS IIeJieH 10 y9eOHON NUCIMIUIMHE WIH €€ pa3jieiaM.
OcymecTBuseTcss 3TO TPOBEPKOM H  OIECHKOW YPOBHS TEOPETUYECKOW 3HAHMM,
MOJTYYCHHBIX 00YJArONTUMUCS, YMEHUS IPUMEHSATh UX B PEIICHUHU IIPAKTHICCKUX 3a]1ad,
CTCTICHU OBJIAJICHUS 00YUYaIOIIUMHKCS MPAKTUICCKUMU HaBBIKAMHU M YMCHHSIMHU B 00bEME
TpeOOBaHMM pabodeil mporpaMmMbl 1O JUCHUIUIMHE, a Takke HMX YMEHHE
CaMOCTOSITETILHO PaboTaTh ¢ yu4eOHOM JIUTEPATypOil.

Opranuzanusi NPOBEACHUS MPOMEXKYTOUHOW aTTECTallid periaMeHTHpPOBaHa
«ITomoxennem 00 opraHu3aluud 00pa30BaTENIBHOrO Mpolecca B  (deaepaabHOM
rOCyJapCTBEHHOM aBTOHOMHOM  00pa3oBaTelbHOM  YUpekaeHun «MOCKOBCKUI
MOJINTEXHUYCCKUN YHUBEPCUTET

8.3.1. Iloka3aresid OUEHMBAHUSA KOMIIETEHIHUH HAa PAa3JIMYHBIX 3TANax HX

(l)Ole/IpOBaHI/lH, HOCTHKCHHUE Oﬁy‘laIOHII/IMI/ICSI INIAHUPYEMBIX PpPeE3yabTaToB

oﬁyqunﬂ 1m0 ITMCIHMIIJIMHE

Kon u nammenoBanue xommnerenuuu OIIK-2 Cnocoben pa3pabaTbiBaTh aJITOPUTMBI U KOMIIBIOTEPHBIC
MIPOrpaMMBbl, IPUTOAHBIE I MPAKTHYECKOTO MPUMEHEHUS
Jran Kpurtepuu oueHuBanus
(YPOBEHb) | HEYIOBJIETBOPHTEJIHHO | YIOBJIETBOPHTEJIbHO XO0po1Io OTJIMYHO

3HATh OO0yuaromuiics OO0yJaromuics OOyJaromuiics OO0yJaromuiics
JEMOHCTPUPYET MOJIHOE | AEMOHCTPUPYET JIEMOHCTPHPYET JIEMOHCTPUPYET
OTCYTCTBHE WIH HETOJIHOe JaCTUYHOE MIOJTHOE
HEAO0CTaTOYHOE COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
COOTBETCTBHE CIENYIOIMX 3HAHUI: | CIEAYIOIINX CJHENYIOIMX 3HAHUI:
CIEAYIOLIMX 3HAHUM: JB0)703 000200081 3HAHUIL: [TpuHIMTIBL
[Ipunuumnet MPOEKTUPOBAHUSA JBEZ0E000700081 MPOEKTUPOBAHUS
MPOEKTUPOBAHUS 3IEKTPOHHBIX MPOEKTUPOBAHUS ANEKTPOHHBIX
3JIEKTPOHHBIX YCTPONCTB | yCTPOMCTB HA OCHOBE | 3JIEKTPOHHBIX YCTPOICTB Ha OCHOBE
Ha OCHOBE MHUKPOKOHTPOJIJIEPHBIX | yCTPONUCTB Ha MHUKPOKOHTPOJIJIEPHBI
MHUKPOKOHTPOJUIEPHBIX miar OCHOBE X IUIatT
aT [IpuHuuneI MUKPOKOHTpOJUIepH | IpuHInmb
[Ipunune! MPOrpaMMHUPOBaHUS BIX IJIAT MIPOrpaMMHpPOBaHUSA
MIPOrpaMMHUPOBaHMUS 3JIEKTPOHHBIX ITpuHIMTIBI JIEKTPOHHBIX
3JIEKTPOHHBIX YCTPOMCTB |YyCTPOWCTB Ha OCHOBE | IPOIPaMMHPOBAHUS | yCTPOHCTB HA OCHOBE
Ha OCHOBE MUKPOKOHTPOJIJIEPHBIX | AIEKTPOHHBIX MHUKPOKOHTPOJIJIEPHBI
MHUKPOKOHTPOJUIEPHBIX miat YCTPONCTB Ha X IUIatT
maT [TpuHIMIBL OCHOBE [TpuHIMIBL
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[IpuHUHKIEI pa3paboTkn | pa3paboTKu MHUKPOKOHTPOJUIEPH | pa3paboTKu
3JIEKTPOHHBIX YCTPONCTB | JIEKTPOHHBIX BIX IJIAT JIEKTPOHHBIX
Ha OCHOBE YCTpOUCTB Ha ocHOBE | [IpuHLIMIIBI YCTPOMCTB Ha OCHOBE
MUKPOKOHTPOJIIEPHBIX MUKPOKOHTPOJUIEPHBIX | pa3paboTKu MHUKPOKOHTPOJIJIEPHBI
miar miart 3JIEKTPOHHBIX X TaT
YCTPOMCTB Ha
OCHOBE
MHUKPOKOHTPOJIJIEPH
BIX ILJIAT
yMeTh OOyuaromuiics He ymeer | OOydaronuiics OO0yyaromuiics OO0yyaromuiics
WJIY B HEAOCTATOYHOM JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
CTETEeHU yMeeT HEToJIHOe JaCTUYHOE TIOJTHOE
BBITIOTHSTH: COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
Hcnonbs3oBath CIEIYIOINX YMEHHUNA: | CIETYIOIINX CIIEIYIOINX YMEHUM:
COBpEMEHHbIE NpuHLMINbL | Mcronb30BaTh YMEHUI: Hcnonb3oBath
[IPOEKTUPOBAHMUS, COBpPEMEHHBIE Hcnons3oBath COBPEMEHHBIE
NpOrpaMMHUpPOBAHUA U MPUHIIUIIBI COBPEMEHHBIE MPUHLIUIIBI
Pa3paboTKH ANEKTPOHHBIX | IPOSKTUPOBAHUS, MIPUHITUTIBI MIPOEKTUPOBAHMUS,
YCTPOWCTB Ha OCHOBE MPOrpaMMHUPOBAHMS U | TPOEKTUPOBAHMS, | IPOTrpaMMHUPOBAHUS
MHUKPOKOHTPOJUIEPHBIX pa3paboTku MPOrPaMMHPOBAHHUS | K Pa3pabOTKH
maT 3IEKTPOHHBIX 1 pazpaboTKu ANEKTPOHHBIX
YCTPOMCTB Ha OCHOBE | 3JIEKTPOHHBIX YCTPOICTB Ha OCHOBE
MHUKPOKOHTPOJIJIEPHBIX | yCTPONUCTB Ha MHUKPOKOHTPOJIJIEPHBI
miat OCHOBE X IUIatT
MHUKPOKOHTPOJIIEPH
BIX ILJIAT
BJIAaJIeTh OOyyarommuiics He OO0yyaromuiics OO0yyaromumcst OO0yyarommuiics
BIIQ/ICET WU B BIIA/ICET B HETIOJIHOM | JIOITyCKAIOTCS cBOOO/IHO MMPUMEHSET
HEJOCTaTOYHOI cTeneHn |00beMe U MPOSBISIET | HE3HAYNUTENbHbIC MOJTyYEHHBIE
BIIA/ICET: HEJ0CTaTOYHOCTD omnoKwy, HaBBIKH, B TIOJTHOM
Hassikamu BJIAJICHUS HETOYHOCTH, o0BeMe BlajieeT
HCIIOIb30BaHUs Hagbikamu 3aTpyHEHUS, Hagsikamu
MUKPOKOHTPOJIIEPHBIX WCIIOJIBb30BaHUS YaCTUYHO BJIAJICET | MCIIOJIb30BaHUS
IJ1aT 7151 peleHUs MUKPOKOHTpOJUIepHbIX | HaBbikamu MUKPOKOHTPOJIEPHBI
MPOCTHIX U CIOXKHBIX IJIaT ISl peLeHus HCIIOJIb30BaHUS X IUIaT AJi PELICHUS
3aj1a4 B 00JacTu MIPOCTBIX U CIIOKHBIX | MUKPOKOHTPOJIJIEPH | IPOCTHIX U CIOMKHBIX
3NEKTPOHUKH 3a7a4 B 00J1aCTH BIX TUTAT JUIS 3a1a4 B 00JacTtu
3NEKTPOHUKH pELICHMS] POCTBIX | 3JIEKTPOHUKHU
Y CIIO’KHBIX 33134 B
obmactu
JIEKTPOHUKHU
JJIA OK3AMEHA

8.3.2. Meroanka OLeHMBAHMS Pe3yJbTATOB IIPOMEKYTOYHOM aTTeCTALUHN

[TokazaTensiMu OLEHUBAHUSI KOMIIETEHIIMM Ha 3TANe MPOMEKYTOUYHOW aTTECTAIUU

o aucuuiuinHe «OCHOBBI NMPOTPAaMMHUPOBAHUS MHUKPOKOHTPOJUIEPOB)

pe3yabTaThl 00yUYeHHUs MO JUCHUILIUHE.

ABJIAFOTCA

O1neHOYHBbIH JUCT Pe3yJIbTATOB 00Y4YeHHUs MO0 JUCHUTIIMHE

Kon

| 3uaHus |

YMenus |

Hagblku |

YpoBeHb
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c(hOpMUPOBAHHOCTH
KOMIICTCHIIU N KOMIICTCHIIMU HAa JaHHOM
sramne / OleHKa
Aptomatuzupy | Crnocoben Criocoben
€T pelleHne paspabarbiBaTh | Pa3padaThiBath
3amad u KOMIIO-HEHTBI KIINCHT-CKHE
peanusyer IIPOrPaMMHO- MIPUIOXKEHHS K Oa3am
OIIK-2 AJIITOPUTMEI C amnmapaTHBIX JIAHHBIX

HCIIOJB30BAaHH | KOMILJICKCOB U
eM 0a3 JaHHBIX
MIPOrPaMMHBIX
CpEJICTB

Omnenka o AUCHHILTHHE (CpeaHee apudMeTudecKoe)

OlLleHKa «OTIMYHOY» BBICTABIISCTCS, €CIU CpeiHee apru(PMETHICCKOS HAXOAUTCS B
uHTepBaie ot 4,5 1o 5,0.

OlLieHKa «XOpOIIIO» BBICTABISAETCS, €CIIM CpeHee apu(PMETHUECKOE HAXOAUTCS B
uHTepBaie ot 3,5 no 4.,4.

OneHka «yJIOBJICTBOPUTEILHO» BBICTABIISIETCS, €CIM CpeaHee apupMeTHIECKOe
HAaXOJUTCS B UHTEpBaAJE OT 2,5 10 3.4.

OlLieHKa «HEYOBJIECTBOPUTEILHO» BBICTABIISICTCS, €CIIU Cpe/iHee apudMEeTHIECKOE
HaxoauTcs B uHTepBasie ot 0 1o 2,4.
[IpomexxyTounass arrectamus oOydarmmxcs B ¢dopMme dK3aMeHa IPOBOJMTCS 10
pe3yJbTaTaM BBITIOJIHEHHUSI BCEX BUIOB YUeOHOM pabOThI, MPEeTyCMOTPEHHBIX yUeOHBIM
IJIJAHOM MO JucuMIUInHE «OCHOBBI IPOTPAaMMHUPOBAHUS MHUKPOKOHTPOJUIEPOB», IpHU
9TOM YUYWUTBIBAIOTCA PE3yIbTaThl TEKYILIETO KOHTPOJIS YCIEBAEMOCTH B TEUCHHUE
cemectpa. OreHka CTENeH! NOCTHKEHUS 00ydJalOIMUMHUCS TIAHUPYEMBIX PE3yJIbTaTOB
OOy4eHHs] 10 IUCHUIUIMHE TMPOBOAMUTCS IMPETOIaBaTesieM, BEAYIIUM 3aHSATUSA TI0
JUCIUIUIMHE METOAOM JKCHEPTHOW OUEHKH. [Io uToram mpoMeXyTOYHOW aTTeCTaluu
M0 JUCUUIUIMHE BBICTABIISIETCSI OLIEHKA «OTJIMYHOY», «XOPOIIO0Y, «YAOBJICTBOPUTEIHHOY
WJIA «HEYJIOBJIETBOPUTEIBHO.

IxaJja oneHUBAHUA Onucanune

BrimonHensl Bce BHIBI yueOHOH paboTHI, MPEeayCMOTPEHHbIE YYeOHBIM
wiaHoM. CTyJEHT JEMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHHI, HABBIKOB
NPUBEACHHBIM B TaOJHMIIaX TMoOKa3aTesei, omepupyer NpHOOPETCHHBIMH
3HAHHUSAMH, YMEHHUSIMH, HABBIKAMHU, IPUMEHSIET UX B CUTYaLUsAX MOBBIIICHHON
cioxkHocTu. [Ipu 3TOM MOTYT OBITH JAOMYIICHBI HE3HAYHTEIbHBIC OIINOKH,
HETOYHOCTH, 3aTPYJHEHUs IIpM AHAIUTUYECKUX OIllepalusax, IIEpeHoce
3HAaHUU M YMEHMI HA HOBbIE, HECTAHAAPTHBIC CUTYALIMH.

OTJIINYHO

BoimonHensl Bce BHABI yueOHOH paboThI, MPeayCMOTpPEHHbIE Y4eOHBIM
mw1aHoM. CTyJIeHT AEMOHCTPUPYET HEINOJIHOE, MPAaBUIIBHOE COOTBETCTBUE
3HaHUM, yMEHUH, HaBBIKOB NPUBEACHHBIM B Ta0iuIax Mokaszaresieu, Jaubo
€CIIM TIPH 5TOM OBUIN JONYIICHBI 2-3 HECYIECTBEHHBIC OITHOKH.

Xopoiro

BoimonHensl Bce BHABI yueOHOH palboThI, MPEeIyCMOTPEHHbIE Y4eOHBIM
mwiaHoM. CTyAeHT JeMOHCTPUPYET COOTBETCTBHE 3HAaHUH, B KOTOPOM
OCBEIICHa OCHOBHas, HamOoyee BaKHas 4yacTb MaTepuayia, HO MpPHU 3TOM
JIOTYIII€HA OJIHA 3HAYUTEIbHAsl OLIMOKA WM HETOYHOCTD.

Y 10BIIETBOPUTEIILHO
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HIxaJjia oneHUBAHUA Onucanue

He BeimonHen oauH wiu Goniee BUAOB yueOHOU padOThI, MPeayCMOTPEHHBIX
yueOHbIM T1aHOM. CTyAEHT JEMOHCTPUPYET HEMOJHOE COOTBETCTBHE
3HaHUW, YMEHUW, HaBBIKOB TMPHUBEIACHHBIM B TaOJHMIAX MOKa3aTeNew,
HeynoBieTBOpUTEIBHO | AOMYCKAIOTCS 3HAUUTEIBHBIC OIIMOKU, MPOSIBISETCS OTCYTCTBHE 3HAHUH,
YMEHHH, HaBBIKOB MO psAy T[OKa3aTeled, CTyJIeHT HCIbITHIBAET
SHAYUTCJIBHBIC 3aTPYIHCHUA IPU ONICPUPOBAHUN 3HAHUAMU U YMCHUSAMU TIPpU
WX MepeHoce Ha HOBbIE CUTYAIIUH.

9. JuieKTpOHHAsi HH(POPMAIMOHHO-00pa3oBaTeJbHAsA cpeaa

Kaxnpiii oOywaromuiicss B T€U€HHE BCEro mepuojia oO0ydeHus oOecreyrmBaeTcs
WHJIMBUAYAJIbHBIM HEOTPAHUYEHHBIM JIOCTYNIOM K 3JIGKTPOHHOM HWH(OPMAIIMOHHO-
oOpaszoBatenbHOM cpene Yebokcapckoro wuHcturyta (dunuana) MOCKOBCKOTO
MOJIMTEXHUYECKOTO0 YHUBEPCUTETAa M3 JI0OOW TOYKH, B KOTOPOM HMEETCS JTOCTyH K

MH(OPMAIMOHHO-TEIEKOMMYHUKAaMOHHON  cetn  «MHTepHeT» (masee —  ceTh
«HTepHeTY), KaK Ha TEPpUTOpUH (PrIIHala, TaK U BHE €e.

OnexTpoHHass HMHPOPMAIIMOHHO-O0pa3oBaTelbHasl Cpella — COBOKYIIHOCTh
MHOOPMAITMOHHBIX M  TEJIEKOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, COOTBETCTBYIOIIUX
TEXHOJIOTMYECKUX  CPEJICTB,  OOECIEUYMBAIOUIMX  OCBOCHHME  OOYyYaroUIMMUCS

00pa30BaTeNbHBIX MPOTPAMM B IMOJHOM O0BEME HE3aBUCUMO OT MECTa HaXOXKJEHUS
oOy4Jarommxcs, DIeKTpoHHas HH()OPMAITMOHHO-00pa3oBaTebHas cpeia 00eCeynBacT:

a) IOCTyn K y4eOHBIM IJIaHaM, pabo4YuM MporpamMmam JAUCHUUIUIMH (MOAYJei),
MPAKTUK, 3JIEKTPOHHBIM YYE€OHBIM M3JaHUSM U DIIEKTPOHHBIM 00pa30oBaTEIbHBIM
pecypcam, yKa3aHHbIM B pabouuX MporpaMmax JUCHUIUINH (MOyJel), IPaKTUK;

0) ¢dopmupoBaHHUE JJIEKTPOHHOTO MOPTHOINO OO0ydYaromIerocs, B TOM 4YHUCIE
COXpaHEHHE €ro paboT U OILIEHOK 3a 3TU PabOTHI;

B) (pukcanuio xoja 00pa3oBaTENbHOIO MPOLECCa, Pe3yIbTaTOB MPOMEKYTOUHON
aTTeCTallMy U pe3yJIbTaTOB OCBOCHHUS MPOTpaMMBbI OaKanaBpHUara;

r) NpOBEACHUE YUYEOHBIX 3aHSTHM, MPOIEAYp OILIEHKH pPE3yJIbTaTOB O0y4YeHUS,
peanuzaius KOTOPBIX MPEIyCMOTPEHA C MPUMEHEHUEM DJIEKTPOHHOTO O0O0y4eHus,
JTUCTAHITMOHHBIX 00Pa30BaTEIHHBIX TEXHOJIOTHH;

1) B3aMMOJIEWCTBHE MEXKIY Y4YacTHMKaMH o0Opa3oBaTeNIbHOTO Ipolecca, B TOM
YlUClIe CHUHXPOHHOE€ M (MJIM) ACHHXPOHHOE B3aUMOJEWCTBHUS IOCPEICTBOM CETH

«HTEepHEeT”.

OYHKIMOHUPOBAHUE SJIEKTPOHHOW HH(GOPMAIIMOHHO-00pa30BaTEIbHOM Cpebl
oOecrieunBaercs COOTBETCTBYIOLIUMU CpeacTBaMHU nH(pOpMAITMOHHO-
KOMMYHUKAIITMOHHBIX TEXHOJIOTUM U KBaTU(pUKalue pabOTHUKOB, €€ UCTIOJIb3YIOIIUX U
MO1JIEP>KUBAIOILIHX.

OYHKIIMOHUPOBAHUE DJIEKTPOHHOU WH(GOPMAIIMOHHO-00pa30BaTEIbLHON Cpeibl
COOTBETCTBYET  3aKOHOJATenbCcTBY  Poccuiickoit  ®Penepauuu. OcCHOBHBIMH
coctaBisiromumMu DMOC dunuana SBISIOTCS:

a) caWT wuWHCTUTYTa B  ceTH  VIHTepHET,  pacloJIOKEHHBIM  TI0

anpecy www.polytech21.ru, https://chebpolytech.ru/ koTopslit o6ecriednBaet:
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- IOCTYI O0YYaloImMUXCsl K Y4eOHBIM TUTaHaM, pabo4rM MporpaMMaM JTUCIIUILINH,
MPAKTUK, K W3JAaHUSIM DOJEKTPOHHBIX OMOJMOTEUHBIX CHUCTEM, DIIEKTPOHHBIM
MH(}OPMAIMOHHBIM M 00pa30BATENBHBIM PECYpPCaM, YKa3aHHBIX B padOUYMX Mporpammax
(pa3nensl caifta «CBesieHHs1 00 00pa30BaTEIbHON OPraHU3ALINNY);

- uHGOpMHUpPOBaHHE OOydYarOIIMXCA 000 BCEX M3MEHEHUSX ydeOHOro mpoiiecca
(HOBOCTHAas JIEHTA caiiTa, IEHTa aHOHCOB);

- B3aUMOJICHCTBHE MEXIy YYacTHUKaMH 00pa3oBaTeIbHOrO  Mpolecca
(mompasaensl caitta «3agaTh BOIPOC AUPEKTOPY»);

0) odwunmagbHble SJIEKTPOHHBIE ajpeca MOAPA3ACICHUA U COTPYIAHHKOB
uHCTUTYTa C SHAaekc-momeHoM (@polytech2l.ru  (CMCOK KOHTAaKTHBIX —JIAHHBIX
noapasneneHuit dunmana pasmemieH Ha odunmanbHOM caiite ®Punmana B paszelne
«KOHTaKThI», CHUCKM  KOHTAKTHBIX  OQUIIMATBHBIX  AJEKTPOHHBIX  JIAHHBIX
npernogaBareneil  pazmeniensl B mojpasgenax  «Kadeape») — obecrneunBaior
B3aMMOJIEUCTBUE MEX]Ty YYACTHUKAMH 00pa30BaTEIbHOTO MPOLIECCa;

B) JNWYHBIA KaOuHeT oOywaromierocst (moprtdonuo) (BXoa B JWYHBIA KaOWHET
pasmenieH Ha oduiuansHOM caiite @unumana B pazaene «CTyAeHTY» mMojpasjelie
«InexkTpoHHass WHGOPMALIMOHHO-00pa3oBaTeNibHAasl  Cpela») BKJIOYaeT B ceds
nopT¢H OO CTYACHTA, DIIEKTPOHHBIE BEIOMOCTH, PEUTHHT CTYJIEHTOB U 00€CIIeUNBACT:

- ¢ukcanuo xoaa o0pa3zoBaTEIBLHOIO MpPOLecca, Pe3yIbTaTOB MPOMEKYTOUHON
aTTeCTallMu U pe3yJbTaTOB OCBOCHUS 00pa30BaTENIbHBIX MPOrPaMM 00yUaIOIIUMHUCH,

- (opMHUpPOBAaHME DIIEKTPOHHOTO MOPTHOIUO O0YUaIOIIErocsi, B TOM YHCIE C
coxpaHeHHue padoT 00yUaroIIerocs, peleH3nil 1 OIEHOK Ha ATH paboTHI,

I) DIJIEKTPOHHBIE OMOIMOTEKH, BKIIOYAIONIME DJEKTPOHHBIE  KaTajorw,
MOJIHOTEKCTOBbIE JTIOKYMEHTHI M OOECIHEeUMBAOIIKE JOCTYN K Y4eOHO-METOAMYECKUM
MaTepHuaiaM, BBIITYCKHBIM KBATH(DUKAITMOHHBIM padOTaM H T.J.:

Yebokcapckoro nactutyTa (prmana) - «K MPBUCy»

1) AIeKTpOHHO-OuOMuMoTeunsie cuctembl (DBC), BKIOUaronUe >IEKTPOHHBIN
KaTajor W MOJIHOTEKCTOBHBIC IOKYMEHTHI:

- «JIAHb» -www.e.lanbook.com

- Ob6pazoBarenbHas miardopma FOpaiit -https://urait.ru

e) mnatdopma udposoro oopazosanus [lonurexa -https://lms.mospolytech.ru/

&) cucTeMa « AHTHUIUIaruaty -https://www.antiplagiat.ru/

3) cucrema »dJeKTpoHHOro mgokymeHtoobopora DIRECTUM Standard —
o0ecreynBaeT JOKyMEHTOO00pOT Mex 1y Duiinanom u Y HUBEPCUTETOM;

n) cucrema «1C VYmnpasinenne BY3oMm OnexktpoHHbid gekaHaT» (MockoBCcKuid
MOJIUTEXHUYECKUN YHHUBEPCUTET) oOecreurBaeT (UKCALHUI0 X0Ja 00pa30BaTEIbHOTO
mporecca, pe3ysbTaTOB IMPOMEXKYTOYHOW AaTTeCTallid U Pe3yJibTaTOB OCBOCHUS
00pa30BaTEIbHBIX MPOTPaMM 00yUaAIOLTIMHUCS;

k) cucrema «POLYTECH systems» o0ecneunBaeT UH(DOPMAIMOHHOE,
JOKYMEHTAJIbHOE aBTOMaTU3UPOBAHHOE COMPOBOXK/IEHHE 00pa30BaTEIbHOIO MTPOLIECCa;

) cucreMa «AOUTYpUECHT obecrieunBaeT JIOKYMEHTAJIbHOE
aBTOMAaTHU3MPOBAHHOE COMPOBOXKACHNUE PAOOTHI MPUEMHON KOMHUCCHH.

10. IlepeyeHb OCHOBHOWI M [ONMOJHHUTEJILHOM Y4eOHOI JMTEepaTyphl,

HE00XO0AMMOM J1JI1 0CBOCHHS JHCIHHUIINHEI
23


https://www.antiplagiat.ru/
https://lms.mospolytech.ru/
https://urait.ru/
http://www.e.lanbook.com/

OcHOBHas JIuTEpaTypa
1.AnannueBa, C. C. DeKTpoIHEpreTUYecKrue CUCTeMbl U ceTu. [lpumepsl u
3agaun : ydeOHuk nusa By3oB / C. C. AmanmueBa, C. H. Illemror ; mox HaydHOU

penakuueit E. H. KoroBoit. — 2-e u3a. — Mocksa : U3narensctBo FOpaiit, 2025. —
177 c. — (Beiciee oOpaszoBanue). — ISBN 978-5-534-07672-1. — Tekct
anekTpoHHbI // OOpasoBatenbHas 1natdopma IOpaiit [caiit]. — URL:

https://urait.ru/bcode/564683

2.ITankoB, b. B. DnexkTposHepreTuueckue CUCTEMbl U CETU. TOKH KOPOTKOTO
3aMbIKaHUS : Y4eOHUK U MpakTUKyM A By30B / b. B. [lankos, B. FO. Bykonos. — 3-¢
u3a., ucnp. u gon. — Mocksa : M3parensctBo FOpaiit, 2025. — 353 ¢. — (Briciiee
obOpazoBanue). — ISBN 978-5-9916-8148-3. — Tekcr : DOJEKTPOHHBIA //
O6pa3zoBarenbHas mwiatdopma FOpaiit [caiiT]. — URL: https://urait.ru/bcode/561831

JlononHuTENbHAS JUTEpPATYPA

1.Kmumoga, I'. H. DnekTposHepreTHdecKkue CUCTEMBI i CETH. DHEProcOepexeHne
: yueOHuk misa By3oB / I'. H. KnumoBa. — 3-¢ uzz., mepepad. u gon. — Mocksa :
M3parensctBo FOpaiit, 2025. — 177 ¢. — (Bwicmee obpazoBanue). — ISBN 978-5-
534-18108-1. — TekcT : anexkTponHbii // ObpazoBarenbHas miatdopma FOpaiit [cait].
— URL: https://urait.ru/bcode/561300

Ilepunonuvka
l. N3BecTus Tynbsckoro roCy1apCTBEHHOTO YHUBEPCUTETA.
TexHnueckne HAayKH : Hayunbii pPEUEH3UPYEMBII

xKypHad. https://tidings.tsu.tula. ru/tldlngs/lndex php?id=technical&lang=ru&year=1. -
TEeKCT : 3JIEKTPOHHBIM.

2. Hayunslii nepuonuueckuii  kypHan «BectHuk — FOxHO-Ypanibckoro
rocyJapcTBeHHoro ynupepcutera. Cepusi « OHepretuka» : HayuHblil peneH3upyemsiii

KypHal. https://www.powervestniksusu.ru/index.php/PVS. - TekcT : 351€KTpOHHBIN.
11. IIpogeccuoHanbHbie 0a3bl JaHHBIX W HHGPOPMALMOHHO-CIIPABOYHbIEC

CUCTCMBbI
[Tpodeccuonanpras 6a3a
JaHHBIX U UH(OPMAIIMOHHO- WNudopmanus o mpaBe COOCTBEHHOCTH (PEKBU3UTHI I0TOBOPA)
CIIPABOYHBIC CUCTEMBI
YHuBepcurterckas TemaTtnueckass dJMeKTpOHHas OubmmoTexka wu  0aza A
nH(pOpPMaIMOHHAS CUCTEMA MIPHUKJIATHBIX UCCIICIOBAHUIA B 00JIACTH YIKOHOMUKH, YIIPABICHHUS,
POCCUAI COIIMOJIOTHH, JIMHTBUCTUKHU, bunocodum, ¢bunonorum,
https://uisrussia.msu.ru/ MEXyHAPOAHBIX OTHOIIEHUH, TIpaBa. CBOOOIHBIN JOCTYT

Hayunas »snextponHas Oubmuoreka eLIBRARY.RU - 310
KpYIMHEHIITUH  pOCCUICKMA  WH(OPMAIMOHHO-aHATUTHICCKUN
nopragi B 00JacTH HayKH, TEXHOJOTMH, MEAMWLUHBI U
oOpazoBaHus, coaepKanuii pedepaTsl U MOTHBIC TEKCTHI OoJiee
26 MJIH Hay4HbIX cTaTed M MyOJUKalUii, B TOM YHCIIe
ANIEKTpOHHBIE Bepcun Oonee 5600 poccuiCKUX HAay4dHO-
TEXHUYECKUX >KypHaJoB, U3 KOTOpbIX Oonee 4800 >xypHaioB B
OTKPBITOM JIOCTyTI€ CBOOOAHBIN 10CTYI

Hay4Has JIeKTPOHHAS
oubimoreka Elibrary
http://elibrary.ru/

cailt Mucturyra HayuyHoi | bubnmorpadpuueckue 6a3zpr  manHeix MHHMOH PAH mo

UHpOpMAIUU 0 | COLMATBbHBIM U TYMaHUTAPHBIM HayKaM BeayTcs ¢ Hadana 1980-x
obOmecTBeHHbpIM HaykaM PAH. | romoB. OOmmuii 00bEM MacCHMBOB cocTaBisieT Oosee 3 MITH.
http://www.inion.ru 500 Tteic. 3amuced (mannbie Ha 1 sHBaps 2012 r.). EskeromHsbrii
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npupocT — okoJio 100 Teic. 3anucei.

B 0a3bl JaHHBIX BKJIIOYAIOTCS aHHOTHUPOBAaHHBIE OMHCAHUS KHUT
U cTared u3 OKypHaIOB U cOopHMKOB Ha 140 s3bikax,
nocTynuBIuX B dyHaamenTanpHyro oudanorexky MHMOH PAH.
Onwucanus crareil ¥ KHUT B 0a3ax JaHHBIX CHaOXeHbI MU(poOM
XpaHEHUs U CChUIKAMU Ha TIOJHBIE TEKCThl HMCTOYHUKOB U3
Hay4Hoii 371eKTpOHHOM OMOTUOTEKH.

denepanbubiii  mopran  «Poccuiickoe  oOpazoBaHHEe»  —
YHHUKaJIbHBIA HHTEPHET-pECypC B chepe 00pa3oBaHMs U HAYKH.
ExenHeBHO MyOJIMKYET caMble aKTyajdbHbIE HOBOCTH, aHOHCHI
cOOBITHH, MH(MOPMAIIMOHHBIE MaTEpHaIbl IS MHUPOKOTO Kpyra
yutarteneid.  ExeHeleqpbHO  HAa  MoOpTalie  pa3sMeEIarTCs
3KCKJIHO3UBHBIC MaTcpuraJibl, HHTCPBLIO C BCAyIUMUA
CrelUaiCcTaMi — [elarOraMH, TICHXOJIOTAMHU, YYEHBIMH,
PEIOPTAXKU U AHAJIMTUICCKUEC CTATHU.

YuTarenu TMONydYarOT AOCTYNl K HOPMATHBHO-TIPAaBOBOH 0Oase
chepsl 00pa3oBaHUs, OHH MOTYT TIOJB30BATHCS CAMBIMH
Pa3IUYHBIMK TOJIC3HBIMA CEPBUCAMHU — TAaKUMH, KaK OHJIaWH-
TCCTUPOBAHHUC, OIIPOCHI IMO dAKTYAJbHBIM TEMaM U T.I.

denepanbHbIi rnopran
«Poccuniickoe

oOpa3oBaHue» [DIEKTPOHHBIN
pecypc] — http://www.edu.ru

12. IIporpammHoe obGecniedeHue (JIMIEH3UOHHOE M CBOOOJHO pacmpocTpaHsieMoe),
HCI0JIb3yEMOE MPHU OCYHIeCTBJIEHUN 00pa30BaTeJILHOI0 Mpolecca

WNudopmanus o nmpase
Aynauropus [IporpammHuoe obecrieueHre cOOCTBEHHOCTH (PEKBH3UTHI
JIOTOBOPA, HOMEP JUIICH3UH U T.]I.)
Ne 2066 Yuebnas Kaspersky Endpoint Security Howmep nuuensuu 2B1E-211224-
ayTUTOPHS ISt Crannmapthseiii Educational Renewal |064549-2-19382 ot 24.12.2021
MPOBEICHUS YIEOHBIX 2 rona. Band S: 150-249
3aHATHI Windows 7 OLPNLAcdmc noroop NeJ103 ot 30.05.2012) ¢
norncornamenusmu ot 29.04.14 u
01.09.16
(6eccpounast TUTICH3MS)
MS Windows 10 Pro moroBop Ne 392 469.223.3K/19 ot
17.12.19 (GeccpouHast TUIICH3USA)
Microsoft Office Standard HOMED JUIeH3UN-42661846 ot
2019(Microsoft DreamSpark 30.08.2007) ¢ gorcoriameHusMu OT
Premium Electronic Software 29.04.14 u 01.09.16 (6eccpounas
Delivery Academic(Microsoft Open |nutieH3us)
License
KOMIIAC-3D V16 u V17 noroBop Ne HIT-16-00283 ot
1.12.2016 (6eccpouHas TULICH3HSI)
MathCADv.15 Cy©6mu1. 1oroBOp
Ne39331/MOC2286 ot 6.05.2013)
HOMEp JUIEeH3UN-42661846 ot
30.08.2007) (6eccpouHast TUIECH3US)
SimInTech OTtedecTBEHHOE MPOTPAMMHOE
obecrieueHue
AdobeReader CBOOOHO pacnpocTpaHsIeMoe
porpaMMHoe oOecrieueHue
(6eccpounast TUIIEH3MS)
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WNudopmanus o nmpase

Aynuropus [IporpammHuoe obecrieueHre cOOCTBEHHOCTH (PEKBH3UTHI
JIOTOBOpa, HOMEP JIMIICH3UHU U T.JI.)

AdobeFlashPlayer cBOOOJTHO pacIpoCTpaHsIeMoe
MporpaMmMHOe o0ecriedeHue
(beccpounast TUTICH3M)

Microsoft Visual Studio 2019 CBOOOHO pacmpocTpaHsIeMoe
IIPOrpaMMHOE 0OecrieyeHne
(Geccpounast TUIICH3U)

Python 3.7 CBOOOJTHO pacTpOCTPAHIEMOE
IIPOrpaMMHO€E 00€ecTIeueHHE
(6eccpounast TUIICH3MS)

Pascal ABC CBOOOJTHO pacTpOCTPAHIEMOE
nporpaMMHoe o0ecrieueHue
(6eccpounast TUIICH3MS)

AIMP OTEYECTBEHHOE CBOOOIHO
pacrpocTpaHsieMoe MPorpaMMHOe
obecrnieyenue (beccpouHas
JTUTICH3US)

Kaspersky Endpoint Security Howmep nuniensun 2B1E-211224-

Crangapraeni Educational Renewal [064549-2-19382 ot 24.12.2021

2 roga. Band S: 150-249

Ne 1206 Kaspersky Endpoint Security Howmep nmuniensun 2B1E-211224-

428000, YeOoxcapsl, yi.
K.Mapkca, 1.60
1 sTax,

Crangaprusiii Educational
Renewal 2 roga. Band S: 150-249

064549-2-19382 ot 24.12.2021

Windows 7 OLPNLAcdmc

norosop NeJ103 or 30.05.2012) ¢
norncoriamedusMu ot 29.04.14 u
01.09.16

(Geccpounast TUIICH3M)

Zoom

CB00O/THO pacrpocTpaHsieMoe
porpaMMHOe oOecTieueHre
(6eccpodnast TUIICH3MS)

Google Chrome

CB00o1HOE pacrpocTpaHsIieMoe
MporpaMMHOE o0ecredeHue
(beccpounast TUTICH3M)

AIMP

OTE€YECTBEHHOE CBOOOIHO
pacipocTpaHseMoe MPOTrPaMMHOE
obecneuenue (beccpouHast
JTUICH3US )

Kaspersky Endpoint Security
Crangapraseni Educational
Renewal 2 roga. Band S: 150-249

Howmep nuuensuu 2B1E-211224-
064549-2-19382 ot 24.12.2021

Windows 7 OLPNLAcdmc

noroBop NeJ103 ot 30.05.2012) ¢
noncorameHusMu ot 29.04.14 u
01.09.16

(6eccpouHast TUTICH3M)

Zoom

CBOOOJIHO pacrpoCTpaHsIeMOe
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WNudopmanus o nmpase
AynuTtopus [IporpammHuoe obecrieueHre cOOCTBEHHOCTH (PEKBH3UTHI
JIOTOBOPA, HOMEP JUIICH3UH U T.]1.)

porpaMMHOe oOecrieueHue
(6eccpoyunast TUIICH3US)

13. MaTepuajibHO-TEXHUYECKOE O0ecniedeHrue QU CIUIIINHBI

HepequL OCHOBHOTO O60py,I[OBaHI/I}I U TCXHHUYCCKHUX

Tun u HoMep oMeIeHUs
CPEICTB OOyUCHHSI

VYuebHas ayauropus UL TPOBEACHUS

y4eOHBIX 3aHATHH BCEX BHJIOB,
OPEeIyCMOTPEHHBIX IporpaMMon
peiy p porp O060pyI0BaHKE: KOMILIEKT MeOENu Al y4eOHOTo
MarucTparypsl, OCHAII[CHHBIE

rpoiiecca; 10cKa yueOHasi; CTeH/IbI
o0opymoBaHuEM u TEXHUYECKUMU

TexHuueckne cpeacTBa O6V‘I€HI/I$IZKOMHBIOTepHaH

cpeacTBaMu OOy4YeHHUs, COCTaB KOTOPBIX

ompenenseTrcss B pabouMx IporpamMmax TeXHMka

JTUCITUTUINH (MOJTYJICH)

Ne 2066 (r. Yebokcapsl, yi. K.Mapkca. 60)

YyeOHass ayauTopusi I TPOBECACHHS

y4eOHBIX 3aHATUI BCEX BHJIOB,

MPEIyCMOTPEHHBIX nporpaMmmoit | O0OPYI0BaHHE: KOMILJICKT MeOCIH JIJIsl Y4eOHOTO
MarucTpaTyphl, OCHAIIIEHHBIC | MpoIliecca; J0CKa yaeOHas; CTCHIbI

o0opyi0BaHHEM u TEXHUYCCKUMHU | TEeXHUUECKHE CpPeJIcTBA _OOYyYCHHS:KOMITbIOTEPHAS
CpelacTBaMU OOy4YeHUs, COCTaB KOTOPBIX | TEXHHKA; MYJIbTUMEAHIHHOE obopyaoBaHue

ompenensercss B pabodMx mporpammax | (IpOeKTop, SKpPaH)
JUCHUTUINH (MOJTyJIEH)
No 1206 (r. Yebokcapsl, yi. K.Mapkca. 60)

14. Meroanueckue yKa3aHus AJA  o0ydamoumierocss 1m0 OCBOCHHIO
AUCUHMIITHHBI

Memoouueckue ykazanusa 014 3aHAMUN 1eKYUOHHOZ0 MURA

B xozme JeKUMOHHBIX 3aHATUNA  oOydarouiemMycst HEOOXOJUMO  BECTH
KOHCIIEKTUPOBAaHWE Y4YeOHOro wmartepuaiia, oOpalaTh BHUMAaHUE Ha KaTeropuw,
(bOpMYITUPOBKH, PACKPBIBAIOIINE COJIEPKAHUE TEX WJIM MHBIX SIBICHUW U TPOIECCOB,
Hay4HbIE€ BBIBObI U MPAKTUYECKUE PEKOMEHIALINH.

HeoOxomumo 3amaBaTh NPENoAaBaTei0 YTOUHSIOIIME BONPOCHl C  IIEJIBIO
YVSCHEHUST  TEOPETHYECKHX  IOJIOKEHWHM,  pa3pelleHusi  CHOPHBIX  CHTyaluH.
[lenecooOpa3Ho 1opabaThiBaTh CBOM KOHCIIEKT JIEKLIMH, JI€JIasi B HEM COOTBETCTBYIOIINE
3allUCM W3 OCHOBHOM W  JIONOJIHUTEIBHOW  JIMTEPATYPhl, PEKOMEHIOBAHHOM
IpenoAaBaTesieM U MPeayCMOTPEHHON yueOHON MPOrpaMMOil TUCITUTUINHBI.

Memoouueckue yxkazanus 011 3aAHAMUI CEMUHAPCKO20 (NPAKmMuUYecKozo)
muna.

[IpakTyeckue 3aHATHS MO3BOJIAIOT Pa3BUBATH y OOYYAIOLIEroCs TBOPYECKOE
TEOPETUYECKOE  MBIIUJIEHUE, YMEHHE CaMOCTOATENbHO H3y4yaTh JIMUTEpaTypy,
aHAJIM3UPOBATh MPAKTUKY; y4aT Ye€TKO (OPMYIUPOBATH MBICIb, BECTH JUCKYCCHIO, TO
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€CTh MMEIOT HCKIIOUUTEIbHO Ba)XHOE 3HAYEHUE B PA3BUTHH CaMOCTOSITEIIBHOIO
MBIIILJIEHUS.

[ToaroToBKa K MpakTUYECKOMY 3aHSATHIO BKJIIOYaeT JaBa dTana. Ha mepBom 3rtame
oOy4Yaronuiicss IUIAHUPYET CBOK CaMOCTOSATENbHYIO padoTy, KOTOpas BKIIIOYAET:
YSICHEHUE 3aJIaHUs Ha CaMOCTOSITENIbHYIO padoTy; MoA00p OCHOBHOM M TIONOJHUTEIBHOM
JUTEPATYPBI; COCTABICHHUE TUIaHA PA0OTHI, B KOTOPOM OIPEIENSIIOTCS OCHOBHBIE MMYHKThI
npeacrosimed nmoArotoBku. (CocTaBieHuE IUIaHA AUCHMIUIMHUPYET U TOBBIIIAET
OpraHM30BaHHOCTH B padoTe.

Brtopoii sTan BKJIIOYAET HEMOCPEACTBEHHYIO MOJTOTOBKY K 3aHSATHIO, KOTOpas
HAUYMHAETCS ¢ U3YyUEHUs] OCHOBHOM U JIOTIOJIHUTEIBHON JuTepaTypbl. Ocoboe BHUMaHKE
IpU 3TOM HEOOXOAMMO OOpaTUTh Ha COJIEpXaHHUE OCHOBHBIX MOJOXKEHUI U BBIBOJOB,
OOBsICHEHHE  sABJIEHUH U  (PAKTOB, YSICHEHHE MPAKTUYECKOrO  IMPHIIOKEHUS
paccMaTpUBAaEMBbIX TEOPETUUECKUX BOIIPOCOB. Jlanee ciaeayer NoAroTOBUTh TE3UCHI IS
BBICTYIUIEHUH MO BCEM Y4E€OHBIM BOIIPOCAM, BBIHOCHMBIM HA MPAKTUYECKOE 3aHATHE
WIM 1O TE€ME, BBIHECEHHOW Ha AMCKYCCHUIO (KPYIJIBIA CTOd), NPOAYMAaTh HPHUMEPHI C
LEIbI0 00€CTIeUeHNs TECHOM CBSA3M U3y4aeMOl TEMbI C peabHOM KU3HBIO.

['oToBsICH K JAOKJIAQy WJIM BBICTYIUICHHMIO B paMKaX HHTEPAKTUBHOWU (POPMBI
(nuckyccust, KpyIJiblil CTOM), IPU HEOOXOAUMOCTH CIEAyeT OOpPaTUTHCS 3a MOMOUIBIO K
MPErno/IaBaTelo.

Memoouueckue ykazanusa K camocmoamenbHoil pabome.

CamocrosiTennbHas paboTa OOydYaroOMIErocsi SIBJISIETCS OCHOBHBIM  CPEACTBOM
OBJIaJICHUS Y4YEOHBIM MaTepUaIoM BO BpeMs, CBOOOJHOE OT 00S3aTENbHBIX y4EOHBIX
3aHatuil. CamocTositenpHass pabota oOydarolierocs HaJl YCBOCHHEM YueOHOro
MaTepuaiga IO y4eOHOM JUCUMIIMHE MOXXET BBINOJHATHCS B OHOIMOTEKE
YHHUBEpCUTETa, YUEOHBIX KaOMHETaX, KOMIBIOTEPHBIX KJaccaX, a TaKKe B JOMAITHUX
ycnoBusx. CoaepkaHHe MW KOJUYECTBO CAMOCTOSITENBHOW padOThl O0ydYaromierocs
onpenensieTcss y4eOHOM MNporpaMMoOl TUCHUIUIMHBI, METOAUYECKUMHU MaTepuaniami,
MPaKTUYECKUMH 3aJaHUSIMU M YKa3aHUSAMM MPENOAaBaTEIs.

Camocmoamenvhasn padoma ¢ ayoumopHoe 6pems MOoHcem GKAI0UaAmy:

1) koHCmekTHpoBaHUE (COCTaBIECHUE T€3UCOB) JIEKIIHIA;

2) BBINIOJIHEHUE KOHTPOJIbHBIX PadoT;

3) pelieHue 3anay;

4) paboTy cO CIIpaBOYHON U METOIUYECKON JTUTEPATYPOK;

5) paboTy ¢ HOpMAaTUBHBIMH NMPABOBBIMU aKTAMH;

6) BBICTYIUICHUS C I0KJIa/laMU, COOOIIEHUSIMU Ha CEMUHAPCKUX 3aHATUAX;

7) 3amuTy BBHINOJHEHHBIX PadoT;

8) ydacTue B ONEpaTUBHOM (TEKYIIEM) OMPOCE MO OTAECIbHBIM TEMaM H3y4aecMOi
JTUCLUIUINHBL;

9) yuactue B coOeceqoBaHUSAX, JEJIOBBIX (POJIEBBIX) UIpPax, IUCKYCCHUSAX,
KPYTJIBIX CTOJIaX, KOH(PEPEHIUIX;

10) yuactre B TECTUPOBAHUU U JIp.

Camocmoamenvnas paboma 60 6HeayOUNOPHOE 6PEMA MOHCEN COCHOAMb U3:

1) moBTOpeHHUs JEKIMOHHOTO MaTepHaa;

2) MOATOTOBKHU K MPAKTHUUYECKUM 3aHSATUSM;

3) wusydeHus yueOHOUM U HayYHOU JTUTEPATYPHI;
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4) u3y4yeHUsT HOPMATHBHBIX TPABOBBIX aKTOB (B T.4. B JJIGKTPOHHBIX 0azax
JTAHHBIX );

5) peuieHus 3a7a4, U UHBIX IPAKTUUECKUX 3aJJaHUM

6) MOJArOTOBKHU K KOHTPOJIbHBIM paboTaM, TECTUPOBAHUIO U T.1.;

7) TOATOTOBKH K MPAKTUYECKUM 3aHSATUSAM YCTHBIX JOKIAA0B (COOOIIECHU);

8) moaroTroBku pedeparoB, 3¢C€ U UHBIX UHAUBUIYATbHBIX MUCBMEHHBIX PabOT
10 3aJIaHUIO TIPENoaBaTeIs;

9) BBINOJIHEHHUS KYPCOBBIX PabOT, MPeyCMOTPEHHBIX YUEOHBIM TUIAHOM;

10) BbITIOJIHEHUS BBIITYCKHBIX KBATU(UKAITMOHHBIX padOT U JIp.

11) Beienienus Hanbosee CIOXKHBIX U MPOOJIEMHBIX BOMPOCOB IO H3y4aeMoOM
TeME, TOJYYEHHE Pa3bsSICHEHUW U PEKOMEHJAlUWid 10 JaHHBIM BOIpoOcaM C
MpenoaaBaTessiMi Ha KOHCYJIbTallUSIX.

12) npoBeieHNs] CAMOKOHTPOJISI IIyTEM OTBETOB HA BOMPOCHI TEKYIIErO0 KOHTPOJIS
3HAHWM, PENICHUs TMPEACTABICHHBIX B YYECOHO-METOAMYECKHX MaTepuaiax Kademps
3a/1a4, TECTOB, HamucaHus pedepaTtoB M 3CCE MO OTACIBHBIM BOMPOCAM H3y4daeMOM
TEMBL.

Tekymuii KOHTPOJb OCYIIECTBISICTCS B (POPME YCTHBIX, TECTOBBIX OIPOCOB,
JOKJIAZI0OB, TBOPUYECKUX 3aTaHUM.

B cnydae npomnycCkoB 3aHSATHN, HATUYUS UHAUBUYATBLHOTO Tpaduka 00yueHus u
JUISL 3aKpEIUICHUS] MPAKTUYECKUX HABBIKOB CTYACHTAM MOTYT OBbITh BbIAAHBI THUIIOBBIC
WHJUBUyalIbHbIE 3aJlaHus, KOTOpPbIE JOJDKHBI OBITh CHAaHbl B YCTaHOBJICHHBIH
MpEenoaaBaTeseM CpoK.

15. OcoOeHHOCTH peaqM3alMH JUCUUIVIMHBI JJS HWHBAJMIAOB M JIMI[ C
OrpaHUYEHHBIMHU BO3MOKHOCTSIMM 3/10POBbSI

OO6yuenue no qucruiuinHe « OCHOBBI MPOTPAMMHUPOBAHUS MUKPOKOHTPOJIIIEPOB)
WHBAJIWIOB M JIMI[ C OrPAaHUYECHHBIMU BO3MOXHOCTSAMH 370poBbsi (Hanee OB3)
OCYULIECTBJISIETCSl MPENOAaBaTeIeM C YYETOM OCOOEHHOCTEH MCHUXO(PU3UYECKOTrO
pa3BUTHS, HWHJIUBUAYAJIbHBIX BO3MOXXHOCTEH U  COCTOSIHUSI 3/IOPOBbSI  TaKHX
00y4Jarommxcs.

JUist CTYZJ€HTOB C HApYLICHUSIMU ONOpPHO-ABUraTesnbHOM (yHkuuu u ¢ OB3 no
CIyXy TMpeIyCMaTpUBACTCS COMPOBOXJCHHE JIEKIUH ¢ MPAKTUYECKUX 3aHSATUN
MYJIbTUMEIUMHBIMU CPEACTBAMHU, Pa3AaTOYHBIM MATEPUATIOM.

Hns  crypentoB ¢ OB3 1o 3peHHI0 mpeaycMaTpuBaeTcs MPUMEHEHUE
TEXHUYECKUX CPEJCTB YCUJIEHUS OCTAaTOYHOTO 3PEHUs, a TaKXKEe NPeayCMOTpPEHa
BO3MOKHOCTH pa3pabOTKU ayAMOMAaTEPUATIOB.

[To mucummrae «OCHOBBI MPOTPAMMUPOBAHUS MUKPOKOHTPOJIIIEPOB» O0OyUECHHE
MHBAIWJOB M JIMIl C OrPAHUYEHHBIMHU BO3MOXKHOCTSIMU  3JIOPOBbS  MOXKET
OCYILIECTBJISITRCA Kak B ayAUTOpPUM, TaK MU C UCIOJIb30BAaHUEM HJIEKTPOHHOMN
MH(POPMAIIMOHHO-00Pa30BaTEIbHOU Cpebl, 00Pa30BaTEIHHOTO MOPTaia U SIEKTPOHHON
MOYTHI.
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JIUCT AOIOJIHEHUM U UBMEHEHWI

paboueil mporpaMMbl AUCITUTIITAHBI

PabGouass mporpamMma AUCHUILIMHBI PAacCMOTpPEHa, OOCyXKJIeHa M oJa00peHa i
ucnonHenus B 2023-2024 ydeOHOM rojly Ha 3aceqaHuu kadeapsl, IpoTokosa Ne §
oT «20» mas 2023r.

BHeceHBI JONMOJHEHUWS W HW3MEHEHHMS B YacTH aKTYaJIW3alldH JIMIIEH3MOHHOI'O
IIPOrPaAaMMHOT'O obecreueHue, HCIIOJIb3YEMOE Ipu OCYIIIECTBJIECHUH
00pa3oBaTeIbHOro Ipoliecca MO JAHHOW JUCHMILIMHBL, a TaK K€ COBPEMEHHBIX
npodeccrnoHanbHBIX 0a3 JaHHBIX W HMHOOPMAIMOHHLIX CIPAaBOYHBIX CHCTEMAX,
aAKTYyaJIM3alliH DJIEKTPOHHO-OMOIMOTEUHBIX CUCTEM.

PabGouast mporpamma JUCHUIUIMHBI paccMOTpeHa, oOCyXJaeHa U ojoOpeHa JyIs
ucrnosineHust B 2024-2025 ydeOHOM Troly Ha 3aceqaHuu kadeapsl, poTokoa Ne 8
oT «20» anpens 2024r.

BHeceHbl J1OMONHEHUST WM W3MEHEHMS B YacTU aKTyaldW3alMu JUIEH3UOHHOTO
IPOrPaMMHOTO oOecrieueHue, UCII0JIb3YEMOE npu OCYIIIECTBICHUU
00pa3oBaTEILHOIO Mpoliecca MO JTaHHOW JUCIUIUIMHBI, @ TaK K€ COBPEMEHHBIX
npodeccroHanbHbIX 0a3 AaHHBIX W WH(DOPMAIIMOHHBIX CHPABOYHBIX CHUCTEMAax,
aKTyaJlu3alluu AIEKTPOHHO-OUOINOTEYHBIX CUCTEM.

PabGouast mporpamma JUCHUIUIMHBI paccMOTpeHa, oOcyXkjaeHa u ojoOpeHa Jyis
ucnoigHeHus B 2025-2026 yueOHOM roay Ha 3acefanuu kadeapbl, IpoToko Ne 9
oT «17» mas 2025r.

BHeceHBbl MOIONHEHHS W HW3MEHEHUS B YAaCTH aKTYVaAJIM3allMy  JULEH3UOHHOIO
IIPOrPaMMHOT'O obecreyeHue, HCIOIB3YEMOE IIpH OCYIIIECTBJIEHUH
00pa30BaTeIbLHOr0 Ipolliecca MO JAHHOM AMCIHMIUIMHBI, 4 TaK YK€ COBPEMEHHBIX
npoheCCHOHANLHBIX 0a3 MaHHBIX M HMH(POPMALIMOHHBLIX CIPABOYHBLIX CHCTEMAX,
AKTyaJM3allid NepeYHs OCHOBHOM M JOIMOJHUTEILHOM YUYEOHOW JIMTEPATYPBHI,
HEOOXOIMMOM JJII OCBOEHHS JIMCIIUILINHBI

30



	Автор Михеев Георгий Михайлович, профессор кафедры ИТЭСУ
	16 Строительство и жилищно-коммунальное хозяйство;
	20 Электроэнергетика.

