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PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIIAHBI

OCHOBbBI [TPOI'PAMMHWPOBAHUSA KUBEPOU3NYECKUX CUCTEM
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AHHOTALMS

B kypce npenojaroTcs MpakTUYECKHe HABBIKH MOMYyYeHHUS WH(POPMAIUU C JIETEKTHPYIOUUX U
AIepHO-(HDU3NIECKUX TPUOOPOB, a TAKXKE YIIPABICHHS TEHEPUPYIOIUMHE MTPHUOOPaMH.

1. IEJIN U 3ATAYA OCBOEHHMSI YYEFHOM JTUCHUILJIAHBI

B xone nzydeHust IucuIInHbl 00yJaroIIHecs MOIyvdaroT 3HaHUSI 110 TEOPETUYECKHUM OCHOBaM
MIOCTPOCHHUS JIEKTPOHHBIX M3MEPUTEIBHBIX CUCTEM Ha OCHOBE MHMKPOKOHTpoiepoB. Ha ocHoBanuu
TEOPEUMUYECKON MOJATOTOBKU TMONTYYarOT MPAaKTHYECKHe 3HAHHS B MOCTPOCHHH MHKPOIPOILECCOPHOM
CUCTEeMbI cOOpa JaHHBIX HA IPUMEPE MHOTOMOYJILHOTO HEUTPOHHOTO JIETEKTOPA.

2. MECTO YYEBHOM JUCIHUILJIMHBI B CTPYKTYPE OOII BO

I[I/ICI_[I/IHHI/IHa 6a31/1pyeTc;1 Ha 3HAHUAX, YMCHUIAX, HABBIKAX U KOMIICTCHIUAX, MMOJTYUYCHHLIX IMPU

HU3YUYCHUHN DBJICKTPOTCXHHUKHU, BBIYHCIIUTCIILHOM u MKpOHpOHCCCOpHOﬁ TCXHUKA, MCXATPOHHUKU H

POOOTOTEXHHKHU.

3. OOPMUPYEMBIE KOMIIETEHIIUU U IINTAHUPYEMBIE PE3YJ/IBTATbHI

OBYYEHUA

yHI/IBepCS.J'IBHBIC I/I(I/IJ'II/I) O6H.I€Hp0(l)eCCI/IOHaJIBHBIC KOMIICTCHIINW

I KOI[ N HAUMCHOBAHHEC KOMIICTCHIIMN | KO,Z[ W HAMMCHOBAHNEC MHAWKATOpA JOCTHIKCHUA KOMIICTCHIIUH

[TpodeccnonanpHble KOMIIETEHIIMM B COOTBECTBHHM C 3agadyaMu M OOBbeKTamu (00JIacTIMHU
3HaHWUI ) TPOPECCUOHATILHOMN IEeATEILHOCTH:

cranaapr-I1C, ananu3
OInbITA)

HpOI/ISBOI[CTBCHHO-TGXHOJ'IOFI/I‘-IGCKI/If/'I

crangapt: 24.033,
24.078, AHanu3 onkITa:

3amaua O0bexT mian 061acth | Kox m HamMeHoBaHHe Koa v HaumenoBanue

npogeccuoHaIbLHOM 3HAHUA npogdeccuoHaIbLHOM HHAUKATOPA

nesteabnocTu (311]1) KOMIIETEHIIUH; MOCTHKEeHHUS
OcHoBaHue npogeccuoHAIbHOM
(nmpodeccuoHANBHBIN KOMIIeTEeHI[UH

Ocy1iecTBIsATh SAnepuo-dpuszmueckoe, | [IK-7 [1] - Cnocoben k| 3-IIK-7[1] - 3Hats
MOHTaX, HAJIAJIKY, MEKTPOPUINICCKOE U | MOHTAXKY, HATAJIKE, TpeOOBaHMS
HACTPOIIKY, Kkubepdusnyeckoe HACTpOIiKe, CTaH[IapPTOB MPH
PEryJIUpOBKY, o0opyaoBaHue peryJiupoBKe, MPOBEACHUN MOHTAXa,
WCIIBITAHUS U cllaye B UCIBITAHUIO U C/1aue B HaJaJlK1, HaCTPOIKH,
JKCILTyaTalHIo IKCIUTyaTaL1I0 PeryJupoBKH,
o0opyI0BaHus U o0opyAoOBaHUA U UCIBITAHUHN
MIPOTPaMMHBIX CPEICTB MPOTrPaMMHBIX CPEACTB | 000pyI0BaHUSA U
MIPOrPaMMHBIX
OcHosanue: CPEJCTB. ;
ITpodeccuonanbHpIi V-IIK-7[1] - Y™eTh

MIPOBOJIUTH MOHTAX,
HalaJKy, HACTPOUKY,




PazpabatbiBaTh
MPOrpaMMHOE
obecrieueHue A
00paboTKHu U aHaIM3a
JIAHHBIX, TTOJTy4aeMbIX
OT amnmnapaTypsl

S3pIKN
MPOTPAMMHUPOBAHUS U
KOMIUJISAATOPBI

MoHTax, HajaJKa,
HaCTpOWKa,
pEryJIupoBKe,
WCIIBITAaHUE U Cl1avya B
AKCILTyaTaI|Io
000pyI0BaHUS U
MPOTrPaMMHBIX CPEJCTB.

Hay4YHO-UCCIIEN0BATEIbCKUN

[MK-21.2 [1] - Ciocoben
CO3/1aBaTh MPOrPAMMHOE
obOecrieueHue s
aBTOMAaTHU3alIn
MOJYYCHUS TaHHBIX, a

TAKXE U1 UX aHaJlu3a H

00paboTKH JaHHBIX

OcHosaHue:
[IpodeccuonanbHpIit
cranaapt: 24.078

PEryJIupoBKy,
WCTIBITAaHHE
o0opyoBaHuUs U
MTPOTPaMMHBIX
CPEICTB;

B-TIK-7[1] - Bmanets
HaBbIKAMU MOHTaXa,
HaJaJKu, HaCTPOUKH,
PeryJIupoBKH,
WCIIBITAHUS ¥ BBOJIA B
9KCILTyaTaluIo
obopynoBaHus U
MPOTPaMMHBIX CPEJCTB

3-1IK-21.2[1] - 3HaTh
COBpPEMEHHBIE S3bIKU
MPOrpaMMUPOBAHUS U
KOMITHJITOPBI;
V-IIK-21.2[1] - Y™meTh
aHAJIM3UPOBATh
TEXHUYECKYIO
JIOKYMEHTAIUIO 10
EKTPOPU3NIECKUM
YCTPOMCTBaM U Ha €e
OCHOBaHUU COCTABJISITh
AJIITOPUTMBI ITPOrPaMM;
B-IIK-21.2[1] -
BJIa/IETh HaBbIKAMU
MPOrPaMMHUPOBAHUS
SIIepHO-PU3UUECKUX,
EKTPOPUZNIECKUX U
kuobepduznyecknx
YCTPOMCTB

4. BOCIIMTATEJIbHBINA MOTEHIIAAJI JUCHUATLIAHBI

Hanpasnenus/nienu
BOCIIUTAHHUS
[Ipodeccrnonanshoe
BOCIIUTAHUE

Co3znanue ycioBui,
o0ecreynBaroIInX,
¢dbopMupoBaHue
npodeccuoHaNbHOMI

3amaun BocriuTaHus (KON)

OTBETCTBEHHOCTH, dTHKHU U
KyJbTYpbl HHKEHEpa-
pa3paboTurKa KOMIIJIEKCHBIX
TexHnueckux cucreM (B41)

BocnuTtarenbHblil NOTEHIIUAT
JTUCHUTUINH

1. Mcnionp30BaHre BOCOUTATEIBLHOTO
MoTeHIMaNa IMCUMIUIMH "BBenenue
B (U3UKY B3aUMOJICHCTBUS
HMOHU3HUPYIOILIEr0 U3IyYEHUs C
BemiectsoM", "BBenenue B
HelTpoHHy10 pu3uKy" uIs
dhopmupoBanus npodeccuoHaTbEHON
OTBETCTBEHHOCTH, TBOPUECKOTO
WH)XEHEPHOTO MBIIIJICHUS ITyTEM
npoBeieHus] GU3UIECKUX
SKCIIEPUMEHTOB 1O 33IaHHBII
METOAMKAM, YUUThIBAs
KOHCTPYKTHBHBIE OCOOCHHOCTH
pa3pabaTeiBaeMOH SAEpHO-




[IpodeccrnonanpHOE
BOCITUTAHHE

Co3nanue ycioBHi,
o0ecreynBaroIInX,
(hopMHUpOBaHKE HABBIKOB
KOMMYHUKAIMH, KOMaHHON
paboTHI U TUEPCTBA MIPU
pa3paboTKe KOMITJIEKCHBIX
TexHH4Yeckux cucreM (B42)

¢bu3nueckoil, ekTpohu3nIecKon 1
KkuOeppu3ndeckoi annaparypsl 1
COCTAaBJIEHUS OIMCAHUS MPOBOIUMBIX
HCCIIeIOBaHMM, OTUETOB, aHaIN3a
pEe3yJIbTaTOB U MOATOTOBKH HAayYHBIX
nyosmkaruii. 2. Micrionp3oBanue
BOCIIUTATEIBLHOIO NTOTEHIIMAIIA
TUCHUIUTUHBL « OCHOBBI
MIPOEKTUPOBAHUS KHOEPPUZNUECKUX
YCTPOMCTB U CUCTEM» JISI
(opMHUpOBaHUS IPUBEPKEHHOCTH K
PO eCCUOHABHBIM IIEHHOCTSIM,
9THKE U KYJbType UH)KEHEpa-
pa3paboTurKa, MOBBILLIEHUS HHTEpECa
K UHXEHEPHO-NIPOEKTHON
NeSITEIbHOCTH Yepe3 U3yueHue
BOIIPOCOB IPUMEHEHMSI METO/I0B
MIPOTPaMMHOM MHKXEHEPHUU B
IIPOEKTUPOBAHUH, IOBBILICHMUS
paalalMOHHON CTOMKOCTH
anmnapaTypbl U yuyeTa BHEIIIHUX
BO3JICHCTBYIOIIUX (PaKTOPOB,
03HAaKOMJIEHUE C TEXHOJOTUSAMU
MIPOMBIIIIJIEHHOT'O ITPOU3BOJICTBA
IIOCPEACTBOM IIOTPYKEHUS
CTYJEHTOB B pabOTy Hay4HBIX
nabopaTopuil.

1. Ucnonb30BaHre BOCIUTATEIHHOIO
IOTEHLIMaja TUCUUIUINH "BBenenue
B (pU3HMKy B3auMOJIEHCTBUS
VMOHU3UPYIOLIETO U3JIy4YEHHUs C
BemecTBoM", "BBenenue B
HEUTpOHHYIO (pU3UKY" 1UIs
dhopmupoBanus npodeccuoHaTbHON
OTBETCTBEHHOCTH, TBOPUYECKOTO
WHXEHEPHOTO MBIIUIEHUS IIyTeM
poBeIeHUs (PU3HUECKUX
SKCIIEPUMEHTOB 1O 33/IaHHBII
METOJMKAM, YUUTBIBAS
KOHCTPYKTHUBHBIE OCOOCHHOCTH
pa3pabaTbIBaeMOii siepHO-
¢bu3nvecKoil, MeKTpoHU3NIECKON 1
kubepu3nvecKoi annaparypsl 1
COCTaBJICHUSI OITMCAHUS MPOBOIUMBIX
MCCIIEJOBAHMM, OTYETOB, aHAJIN3A
pe3yJbTaToOB U MOATOTOBKH HAYYHBIX
nyOnukanuii. 2. Mcnonb3oBanue
BOCIMTATEIBHOIO MTOTEHIIMAA
JUCIUILIMHBL «OCHOBBI
IPOCKTHPOBAHUS KHOEPPH3NUECKUX
YCTPOMCTB U CUCTEMY IS
(hopMHpOBaHUS IPUBEPKEHHOCTH K




[Ipodeccuonansuoe
BOCITUTAHUC

Co3znanue ycioBui,
00ecIeYnBaronux,
(dbopmMHpOBaHKE TBOPUECKOTO
HHXXCHCPHOT'O MBIIIJICHUSA U
CTPEMIJICHHS K TIOCTOSTHHOMY
camocoBepieHcTBoBaHMIO (B43)

poeCCUOHATILHBIM IIEHHOCTSIM,
3THKE U KYJbType NHKEeHepa-
pa3paboTdrKa, MOBBIIICHUS HHTEpECa
K MH)KCHEPHO-IIPOEKTHOU
JESATENIBHOCTH YEPE3 U3yUEHUE
BOIIPOCOB MPUMEHEHHSI METO/I0B
MPOrpaMMHOM UHKEHEPHUH B
MMPOCKTUPOBAHUH, TTOBBITIICHUS
pallalMOHHON CTOMKOCTH
amnmapaTypbl ¥ y4eTa BHEITHUX
BO3ECHUCTBYIOIUX (PAKTOPOB,
03HAaKOMJIEHHE C TEXHOJOTUSMU
MIPOMBILIJIEHHOTO MPOU3BOJICTBA
MOCPEICTBOM MOTPYKEHUS
CTYJEHTOB B pabOTy HayYHBIX
nabopaTopui.

1. Mcnionp30BaHne BOCIUTATEIBHOIO
MnoTeHIIhana JUCUUIUINH "BBenenue
B (pu3HMKy B3aUMOICHCTBUS
MOHU3UPYIOLIETO U3ITYUYEHHUS C
BemectBoM", "BBenenue B
HEUTPOHHYIO PU3UKY" IS
(dhopmupoBanus npodeccuoHaIbHON
OTBETCTBEHHOCTH, TBOPUYECKOTO
WH)KEHEPHOT'0 MBIIIJICHUS ITyTEM
MIPOBEJICHUS] PUBNUECKUX
SKCIEPUMEHTOB I10 3a/IaHHbIN
METOAMKAM, yIUTHIBAS
KOHCTPYKTHUBHBIE 0COOEHHOCTH
pa3pabaThiBaeMoOit siIepHO-
¢bu3nueckoil, anekTpoduznyecKon u
KkuOeppu3ndeckoi annaparypsl 1
COCTaBJICHUS OTIMCAHUS TIPOBOJUMBIX
HCCIIEI0OBaHMM, OTUETOB, aHAIN3a
pPE3yNbTATOB U MOATOTOBKH HAYYHBIX
nyonukanui. 2. Micnonbs3zoBaHue
BOCITUTATEIbHOTO MOTEHIIMAJIA
JTUCIUTITUHBI « OCHOBBI
MPOEKTUPOBAHUS KHOEPPUINIECKIX
YCTPOMCTB U CUCTEM» JJISt
(hopMUpOBaHUS IPUBEPKEHHOCTHU K
npodecCHOHATEHBIM IIEHHOCTSIM,
3TUKE U KYJbType UH)KEHepa-
pa3paboTurKa, MOBBILLIEHUS HHTEpPECA
K UH)KEHEPHO-TNIPOEKTHOM
NESTENIbHOCTH Yepe3 U3yueHUe
BOIIPOCOB MMPUMEHEHHUS METOJIOB
MPOrPAMMHOM MHKEHEPHUH B
MPOECKTUPOBAHUM, TOBBIIICHUS
pallalMOHHON CTOMKOCTH
anmnapaTypbl 1 y4eTa BHEIIHUX
BO3JICUCTBYIOMHUX (haKTOPOB,




O3HAKOMJICHUE C TEXHOJOTHSIMH
MIPOMBIIIIJIEHHOT'O MTPOU3BO/ICTBA
MIOCPEACTBOM MOTPYKEHUS
CTYJEHTOB B pabOTy Hay4HBIX
n1abopaTopuil.

S. CTPYKTYPA U COJAEPKAHUE YYEFHOMN TUCIUATLINHBI

Pazgensl yqe6H0171 JUCIHUIIIIMHBI, KX 06’LCM, CPOKH U3YUCHU U (bOpMLI KOHTPOJIA:
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6 Cemecmp
1 [TepBrrii pa3men 1-8 16/16/0 25 K-8 3-T1K-
7,
V-
[K-7,
B-
MK-7
2 Bropoii paznen 9-15 | 14/14/0 25 KH-15 | 3-IIK-
21.2,
V-
K-
21.2,
B-
K-
21.2
HUmoeo 3a 6 Cemecmp 30/30/0 50
KonTpoJbnbie 50 3, KP V-
MeponpusiTusi 3a 6 [1K-7,
CemecTtp 3-TIK-
21.2,
V-
K-
21.2

* — COKpallleHHOE HAaMMEHOBaHUE (POPMBI KOHTPOJIS
** _ cymMMa MakCHMAalbHBIX 0allIoB J0OJDKHA ObITh paBHa 100 3a ceMecTp, BKIIOYAs 3a4eT U
(unn) sK3aMeH

CoxpalieHre HaMMEHOBAaHUH (POPM TEKYIIEro KOHTPOJIS U aTTECTAI[UX Pa3ZeyioB:

O0o03ua | [To1HOE HAMMEHOBAHME
YyeHue




K1

KoHTpoJib 1o utoram

3 3auer
KP KypcoBas pabota
KAJIEHJIAPHBIN IVIAH
Henen | Temsl 3ansaTuii / Coaep:xkanue Jlek., | IIp./cem. | JIa6.,
" yac. , 4ac. qac.
6 Cemecmp 30 30 0
1-8 IlepBblii pa3aen 16 16 0
1 3HAKOMCTBO ¢ COBPeMeHHbIMU MAKETHBIMH IIATAMH Bcero aynutopHbIX 4acoB
IIpumeHeHnEe B COBPEMEHHOM NPOU3BO/ICTBE, 3HAYMMOCTh 2 |2 [0
aBTOMAaTH3allUY, IPEUMYIIECTBO BCTPAUBAEMbIX CUCTEM niepe | Ounaiin
CTallMOHAPHBIMU KOMIIBIOTEPAMU AJIs1 aBTOMATHU3aLNH 0 0 0
IIPOLIECCOB NMPOU3BOJICTBA
2 CpaBHeHHe QyHKIIHOHAJIBbHBIX BO3MOKHOCTEH MaKeTHBIX Bcero ay1tuTopHbIX 4acoB
IUIAT HA OCHOBe 8-MM pa3psiiHOTrO U 32-X pa3psiIHOro 2 | 2 | 0
MHKPOKOHTPOJLIepa Ownnaitn
CpaBHeHuE (PyHKIMOHAIAa BOCBMUPA3PAIHBIX KOHTPOJUIEPOB 0 0 0
AVR ¢ ¢pynkumonanom 32-x pa3psaHbIx KOHTpoiuiepoB ARM,
BO3MO>KHOCTH HMCIIOJIb30BaHMsI ONIEPALMOHHBIX CUCTEM
pEaJIbHOTO BPEMEHHU
3-4 OCHOBBI NPOrPAMMHMPOBAHUA MUKPOKOHTPOJIEPOB Bcero ayiuTopHbIX 4acoB
3HaKOMCTBO C SI3bIKOM mporpammupoBanus aas Arduino 4 | 4 [0
Ownnaitn
0 |0 |0
5 IIpuMeHeHHe MHKPOKOHTPOJLJIEPOB B IpoLecce Bcero aytuTOpHBIX 4acoB
aBTOMATHU3ALUHN 2 | 2 | 0
BBeneHue B COBpeMEHHBIE MUKPOKOHTPOJUIEPHI. Omnutaiin
CoBpeMeHHbIE MUKPOKOHTPOJIEPHI U UX (QYHKIIMOHAJ. 0 0 0
Paznuune pynkumnonana AVR u ARM.
6 Hcnonb3oBanue nopra 1Jisl BbIBOJAA JaHHBIX M yNpaBJjeHusi | Bcero ayiuTopHbIX 4acoB
BHEIIHMMH YCTPOCTBAMHU 2 |2 [0
OO6mmmit 0630p, CXEMBI TIOJIKIIFOUYCHHUSI, CTAHIAPTHI Owuaitn
0 |0 |0
7-8 IIporpaMmupoBanue 1 NCNOJIb30BaAHHE BCTPOCHBIX Bcero aynuTopHBIX 4acoB
TaiMepoB Jisl paciiupeHusi QyHKINOHAIA IPOTPAMHOTO 4 | 4 [0
o0ecreyeHnsi KOHTPoOJLIepa. Ownuaiin
[IporpamMmmMupoBaHue U UCIIOJIB30BAHUE BCTPOCHBIX TaIMEPOB 0 0 0
11 paclIMpeHus (yHKIMOHAJIA IPOrpaMHOro o0ecreyeHus
KOHTpOJLIEpa.
9-15 Bropoii pazaea 14 14 0
9-10 | Mcnosib3oBaHue MOPTA I BBOJAA BHEIIHMX CHTHAJIOB Bcero ayiuTopHsIX 4acoB
Cucrema BBoza-BeiBoja B AVR. Taiimepsl B AVR. 4 | 4 [0
Ownnaitn
0 | 0 | 0
11-12 | Peasm3anusi LIUPOTHO-UMITYJIbCHOW MOYJISIUM B Bcero ayiuTopHbIx 4acoB
MHMKPOKOHTpoOJLIepax cemeiicTBa AVR ¢ ucnojb3oBanuem | 4 | 4 [0
BCTPOECHHOI0 GyHKIHOHAA. OHnnaiin
Crnioco6 perynupoBHUS HanpspkeHus. [IpakTiuueckas 0 |0 |0




peanuzanus [HINUM. | |

13 - 14 | Co3nanme MakeTa yCTPOiiCTBA MOACYETA CYHETHBIX Bcero ayutopHbIx 4acoB
HMITYJIbCOB OT /IeTeKTOpPA U3/Iy4YeHHUsl 3a onpe/iesleHHbIH 4 | 4 |0
NPOMEKYTOK BpeMeHH M Nepeaaya JaHHbIX B Omnunaiin
cranuoHapHuslii I1K no nporoxony RS-232. 0 0 0

YerpoiicTBo nojcuera chopMUPOBAHHBIX UMITYIBCOB OT
JETEKTOpa U3TYyUEHHs 3a ONPEACIICHHBIN TPOMEKYTOK
BPEMEHHU U Iepeiava JaHHbIX B cTanioHapHsiid [1K mo
npotokoay RS-232

15 IIpakTnyeckas pa3padoTka ycTpoicTBa cyeTa MMIYJbCOB | Bcero ayiuTopHbIX 4acoB
OT JIeTeKTOpa 2 | 2 | 0
COopKka AIEeKTPUYECKO CXeMbl, MPOTPpaMMHUPOBaHUE, Omnmnaiin
COTPSDKEHHME C JETEKTOPOM, BBIBOJ MHPOPMALIUK HA SKpPaH 0 |0 |0

CokpallileHHbIe HAUMEHOBAHUSI OHJIAMH OILIUIA:

Oo6o03na | [losiHOe HaMMeHOBaHMe
yeHHue

oK DNEeKTPOHHBIN Kypc

IIM [ToTHOTEKCTOBBIN MaTepual
I1JI1 [TOTHOTEKCTOBBIE JIEKIIMHU
BM Buneo-marepuansl

AM Ayjmo-marepuasl

[Ip3 [Ipe3enTanmu

T TecTsl

OCM DJIEKTPOHHBIE CIPABOYHBIE MaTEPUAIIbI
4( NHTEpaKkTUBHBIN CalT

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

HCKHI/II/I C IPUMCHCHHUEM HpGSCHTaHI/Iﬁ 110 OTACJIBbHBIM TEMaM, IMPAKTUYCCKUC 3aHATUA

7. ®OHJ OHEHOYHBIX CPEICTB

@DOoH/1 OLIEHOYHBIX CPEACTB IO JAUCLUILIMHE 00eCIeurBaeT MPOBEPKY OCBOEHUS IUIAHUPYEMbIX
pe3yabTaToB 00y4yeHHs (KOMIETEHIMH W WX HMHIMKATOPOB) MOCPEACTBOM MEPOIPHUITUN TEKYIIEro,
PYOEIKHOTO U IPOMEKYTOYHOT'O KOHTPOJIS IO JUCLUIUIMHE.

CBs3p Mexny (opMHUpPYEeMBIMH KOMIICTCHIMSAMH H (opMaMH KOHTpPOJII HUX OCBOCHHS
IIpe/iCTaBjIeHa B CIEAYIOLIEH Tabnuie:

KOMHeTeHHI/Iﬂ HH}]HKaTOPBI O0CBOCHUSA ATTeCTaIII/IOHHOC MeponpusaTue
(KII 1)
TK-21.2 3-TK-21.2 3, KU-15
V-TIK-21.2 3, KU-15
B-TIK-21.2 KU-15
TK-7 3-TIK-7 KU-8
V-TIK-7 KP, KI1-8
B-IIK-7 KU-8




HIkanbl oeHKH 00pa3oBaTe/bHBIX JOCTHKEHU I

[lIxana KaXXq0r0 KOHTPOJIBHOTO MEPONPUSITHS JISKUT B mpenenaax oT 0 0 yCTaHOBJIEHHOTO
MaKCUMAaJIbHOI'O Oajljla BKJIIOYMTEIBLHO. MToroBas arrecranus II0 JHCIHILUIMHE oleHHBaeTca 1o 100-
OayUIHbHOM IIKaJie U MpeAcTaBisieT co0oi cymmy 0auioB, 3apabOTaHHBIX CTYIEHTOM IPU BBINOJIHEHUU
3a/IaHAH B paMKaX TEKYIIETO W MPOMEXYTOYHOTO KOHTPOJIS.

Hrtorosas olieHKa BBICTaBISAETCS B COOTBETCTBUHU CO CIEIYIOIIEH IIKAJIOM:

Cymma Onenka no 4-ex Onenka | TpeGoBaHUS K YPOBHIO OCBOCHHIO
0aIoB OaJUIHHOM IIKaJe ECTS y4eOHOM TUCITUILIUHBI

OHCHKa «OTJIMYHO» BBICTABJIACTCS
CTYZCHTY, €CJIM OH IITyOOKO U MPOYHO
YCBOWII IPOTPAMMHBIN MaTepHal,
HCYEPITBIBAIOIIE, TIOCIIEN0BATENBHO,
90-100 5 — «omauuno» A YEeTKO U JIOTHYECKH CTPOMHO ero
M3JIaraet, yMeeT TECHO YBA3bIBAThH
TEOPHIO C TIPAKTHKOM, UCIIONIB3YET B
OTBETE MaTepHall MOHOTPapHIECKOM

JIUTEPATYPHIL.
85-89 B OreHKa «XOpOII0» BBICTABIISETCS
75-84 C CTY/ICHTY, €CITH OH TBEP/IO 3HAET

Marepua, paMOTHO U 110 CYHIECTBY
M3Jaraet ero, He J0MycKas

D CYIIECTBEHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC.

4 — «xopouioy
70-74

65-69 O1eHKa «yIOBJICTBOPUTEIBHO

BBICTABIIACTCS CTYICHTY, €CJIM OH HMEeT
3HAHHUA TOJNBKO OCHOBHOTO MaTepHala,

3 - HO HE yCBOWII €r0 JeTaeil, 1omycKaeT
60-64 «Y0061€MEOPUMETILHO E HETOYHOCTH, HEIOCTATOYHO MPABUIIbHbIC
(GopMyIHpOBKH, HApyLICHUS
JIOTHYECKOH ITOCTIEIOBATENILHOCTH B
M3JI0)KEHUU IPOTrPAMMHOI0 MaTepuaa.

OreHka «HEYIOBIETBOPUTEIBHO»
BBICTABIISIETCS CTYICHTY, KOTOPBI HE
3HAET 3HAYUTEIbHOU YaCTH
MPOrpaMMHOT0 MaTepuaa, JOMyCcKaeT
H 60 2— F cymecTBeHHbIe omnOKku. Kak npasuio,
1K «HEYO0B1EMBOPUMETLHOY OLICHKA «HEYIOBICTBOPUTEILHOY
CTaBUTCSI CTYJCHTaM, KOTOpBIE HE MOTYT
MIPOJOJKUATE 00yUueHue Oe3
JOTIOJTHUTEIIBHBIX 3aHATHH 110

COOTBETCTBYIOIIEH NUCIUIIIIMHE.

8.  YUYEBHO-METOJUYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOI JUCHUILINHBI

OCHOBHAA JIMTEPATYPA:

1. DU b 53 UnTenneKkTyaibHble CUCTEMBI | YUeOHUK U MPaKTUKYM JJ1s By30B, MockBa: FOpaiit, 2021



2. OU 1115 MukpoKOHTpOJUIEPH! M UX MIPUMEHEHHE B AJIEKTPOHHOH armaparype : yuebHoe mocooue,
Mocksa: HUSIY MUDU, 2013

3. DU C 14 MukpomnpoiieccopHble CUCTEMBbI: IU(PPOBBIE YCTPOMCTBA U MUKPOIIPOILIECCOPHI : yueOHOe
nocodue 17 crno, Mocksa: KOpaiir, 2021

4. 91 C 14 lludpossie ycTpoiicTBa U MUKPOIIPOLIECCOPHI : YueOHOe ocodue i By30B, MoCKBa:
IOpaiit, 2021

5. 621.3 X80 MckyccTBO cxeMoTexHUKH : , [1. Xoposui, Y. Xwui, Mocksa: bunom, 2011

JOITOJIHUTEJIbHA S JIMTEPATYPA:

1. BU K 73 KomnbroTepHOE MOJenupoBaHue (PU3NIECKUX MPOLIECCOB C UCIOIb30BaHneM Matlab :
yaeOHoe mocooue it By3oB, Mockga: FOpaiit, 2021

2. 621.37 M47 HanocekyHHast 3JIEKTPOHUKA B 3KCIIEpUMEHTaIbHOU pusuke : , E.A. Menemko, M.:
OHeproaromuznart, 1987

[MTPOI'PAMMHOE OBECIIEYEHMUE:

CrenuanbHoe porpaMMHoe o0ecriedeHue He TpedyeTcst
LMS U UHTEPHET-PECYPCHI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPUAJBHO-TEXHMYECKOE OBECIEYEHHUE YYEBHOI
JUCHUIINHBI

CrenuraibHOE MaTepUATbHO-TEXHUYECKOE oOecTieueHne He TpeOyeTcs

10. YYEBHO-METOAWYECKHUE PEKOMEHJALIUU IJIAA CTYAEHTOB

1.006mmue nonoxxeHus

1.1. Ilenp METOOUYECKHX PEKOMEHIAIUH - 00ECTIEYUTh CTYACHTY ONTUMAIbHYIO OpPraHU3aIUI0
mpolLecca U3y4eHus JUCHIUIUINHBI, a TAK)KE BBIMIOTHEHUS Pa3IMUHBIX (POPM CaMOCTOSTENbHON paboThI

1.2. TIpu peanuzanuu nporpamMMbl AUCHUILTAHBI UCIIOIB3YIOTCS 00pa30BaTe/IbHbIE TEXHOJIOTUU
B dopMe NeKIUH, MPAKTUISCKUX 3aHATUH U CAaMOCTOSITENLHOW PabOTHI ¢ MCMOIb30BaHHEM Internet-
peCypcoB, METOJMUECKUX Pa3pabOTOK, yueOHOM, HAyYHO-TIOMYJIIPHON M HAyYHOU JINTEPaTypHI.

1.3. IlpucTynas K U3y4eHHIO IUCUUIUIMHBI CTYACHTY HEOOXO0AUMO O3HAKOMUTbHCS:

* C coJiepykaHueM pabouelt IporpaMMbl JUCHMIIUHBL,

* C LEJSIMU U 3a/1a4aMU JUCLUIIINHBI,

* PEKOMEH/1yEMBIMU JINTEPATYPHBIMA HCTOYHUKAMHU

* METOAMYECKUMHU pa3paboTKaMu MO JaHHOW TUCIUILIMHE, UMEIOIIMMHCS Ha 00pa30BaTeIbHOM
nopraine u caiite kapeapsl



2. PexoMeHanuu 1o NoAroTOBKE K JIEKIIMOHHBIM 3aHITHAM

2.1. M3yueHune AMCUMIUIMHBI TPEOyeT CUCTEMATHYECKOTO U IMOCIENI0BATEILHOIO HAKOIUICHUS
3HaHUH, CIIEeOBATEIbHO, MPOMYCKH OTAEIBHBIX TEM HE TO3BOJISIOT TIyOOKO OCBOUTH IPEIMET.
[ToaTomy cTyneHTam, MPOMYCTUBILINM 3aHATHS, HEOOXOIMMO CaMOCTOSATEIBHO IPOPadOTATh TEMY.

2.2. JIns moHMMaHMs MaTepuaiga y4eOHOM IUCIHMIUIMHBI M KAa4€CTBEHHOTO €ro YCBOCHHUS
PEKOMEHYeTCsL:

* BECTM KOHCIEKT Jiekuuil. KoHcnektupoBaHue mnpezacraBiser coOoil cxaroe U cBOOOAHOE
U3JI0XKEeHWe Haubojee BaKHbIX, KapAMHAIbHBIX BOIPOCOB TEMBbI, M3JlaraeMoi B JeKuuu. Benenue
KOHCIIEKTa cO3/1aeT OJaronpHsTHBIE YCIOBUS Ul 3alIOMUHAHMS YCIBIIIAHHOTO, T.K. B 3TOM IIpolecce
IIPUHUMAIOT Y4acTHE CIIyX, 3p€HUe U pyka. KoHCIIEKT BeZieTcsl B TETpaiu WK Ha OTJEJIbHBIX JIHCTaX.

* [IepeJl OUEPEHOM JIEKIIMENH IPOCMOTPETH 110 KOHCIIEKTY MaTepuai Npeabl Iy JIEKINH;

* mpopabaTeiBaTh yYEOHBIH MaTepuas JIEKIUH MO0 y4eOHWKY W Y4EOHBIM ITOCOOMSIM  JUIS
YCHELIHOr0 OCBOEHMSI MaTepHaa

* peryjsipHO OTBOAMTH BpeMs JUIsl IOBTOPEHMs IPOIIEHHOrO Marepuana, MpoBepsis CBOU
3HaHUs, yMEHUS ¥ HaBBIKY 110 KOHTPOJIBHBIM BOIIPOCaM

* 3aIMCBIBATh BO3MOXKHBIE BOIIPOCHI, KOTOPBIE MOXKHO 3a/1aTh JIEKTOPY Ha JICKIUH

3. PekoMeHaanuu 1o noAroToBKe K MPAaKTUYECKUM 3aHATUSAM

3.1. IIpakTuueckue 3aHATHS CIIyXaT Ul 3aKpeIyIeHus] n3ydyeHHoro matepuana. Ilonaroroska k
MPAKTUYECKOMY 3aHATUIO BKIIOYaeT B ce0s TeKyllylo paboTy Haja y4eOHBIMH MaTepuajlamu C
HCII0JIb30BAHNEM KOHCIIEKTOB U PEKOMEH1yEMOW OCHOBHOM U JJOTIOJIHUTEIBHON JIUTEPATYPBHI.

3.2. O6yuaromuMcs CleayeT MNPy MOATOTOBKE K MPAKTHUYECKUM 3aHSITHSIM:

* 10 OYEPEJHOT0 MPAKTUUYECKOrO 3aHATHUS 110 PEKOMEHIOBAHHBIM JIUTEPATYPHBIM HCTOYHUKAM
IpopaboTaTh TEOPETUUECKUI MaTepHall, COOTBETCTBYIOIIEH TEMBI 3aHSTHUS;

* BHUMATEJIbHO INPOYMTATh MaTepuan JEKUUH, OTHOCSIIUXCA K JAHHOMY MPAaKTUYECKOMY
3aHATHIO;

* pabouyas mporpamma JAUCLUIUIUHBI MOXET ObITh HCIOJb30BaHA B KaueCTBE OPHEHTHUpA B
OpraHu3aIMH MOJTOTOBKH U O0YUYEHHUS;

* B X0JI¢ MPAKTUYECKUX 3aHATUHN J1aBaTh KOHKPETHBIE, YETKUE OTBETHI 110 CYLIECTBY BOIIPOCOB,
JOBOJUTh KAXAYK 3aJady J0 OKOHYATEJbHOIO pELIEHUs, JEMOHCTPUPOBATH IMOHUMAaHHE
MIPOBEJICHHBIX pacueToB (aHAJM30B, CUTyallMil), B ciy4ae 3aTpyAHEHMH oOpamarbcsi K
MpenojaBaTelnto.

4. CamocTosTenbHast paboTa 00yJaromuxcs

4.1. CamocrosTenbHas paboTa mpeanonaraer (OpPMUPOBAHME U YCBOEHHE TEOPETUYECKOTO
MaTepuasa Ha ©0a3e M3y4YeHHs M CHUCTEMaTH3allMM MaTepuajoB Y4eOHHMKOB, OQHIHMATbHBIX
rOCy/IapCTBEHHBIX JOKYMEHTOB, 3aKOHOB, HOPMaTHUBHO-CIIPABOYHBIX MaTE€PHAJIOB C HCIIOJIb30BAHUEM
MH(POPMALIMOHHO-TIONCKOBBIX CHCTEM, KOMIIbIOTEpHOH ceTu MHTepHeT.

4.2. KauecTBO OCBOEHHUS y4eOHOW AMCHUIUTMHBI HAXOAWUTCS B MPSIMOH 3aBUCUMOCTH OT
CIIOCOOHOCTH CTY/I€HTa CaMOCTOSITENIbHO U TBOPUYECKU YUUTHCSI.

4.3. OOyuaromuMcst CIeAyeT PYKOBOJCTBOBATHCS TpadUKOM CaMOCTOSTEIBHOW paboTHI,
OIIpEIeIEHHBIM pabo4uM IIJIAHOM JUCLHMIUIMHBI U BBINOJIHATH BCE IUIAHOBBIE 33JaHUS, BbIaBacMble
IIperoiaBaTesieM Il CaMOCTOATEIbHOW PabOThl, U MPEICTABIATHCS B YCTAHOBJIEHHBIN CPOK

5. PexoMeHaanuu 1o noAroToBKe U caye aTTecTally M0 JUCLUIUINHE

5.1 Ilo nucummianHe AeUCTBYeT OAJUIbHO-PEUTHUHIOBAsl CUCTEMa, KOTOPas BKIIIOYAET TEKYIIHi
KOHTPOJIb YCIIEBAEMOCTHU U IPOMEXKYTOUHYIO aTTECTALMIO TI0 UTOTaM OCBOEHUS IUCLUILIMHbI

5.2. Ilo mucuumiuHEe NpeayCMOTPEHBI CIEAYIOIIME BUABI aTTECTAlMU: TEKYLIUH KOHTpPOJb,
pyOexHBIN KOHTPOJIb U IPOMEXKYTOUHAS aTTECTaLUsI.



5.3. Tekyuuii KOHTPOJb MOJAPa3yMEBAET MPOBEPKY TOTOBHOCTH CTYACHTOB K 3aHSITHUSIM, MOTYT
OBITH MCTIOIH30BAHBI PA3IMYHBIC IPOBEPOUHBIC 3a/IaHUS.

5.4. TIpoxoskieHuEe KOHTPOJIBHBIX PyOekKel M0 UTOraM OCBOCHHSI JTUCIUIUTHHBI TIPOBOJIUTCS B
CepeIMHE U KOHIIE CEMEeCTpa.

5.5. Dram TPOMEXKYTOYHOW aTTECTAllMd TI0 WTOraM OCBOCHMSI UCHMIUIMHBI B IEJIOM
MoApa3yMeBaeT caauy dK3aMeHa U KypCOBOH PabOTHI.

5.6. Ilpm moAroTOBKE K aTTeCTAllMM HEOOXOJAMMO IO PEKOMEHIOBAHHBIM JIMTEPATYPHBIM
HMCTOYHUKAM MpopaboTaTh TEOPETUYECKUN MaTepuanl MU BHUMATEIbHO W3YYHTh MaTepHall JEeKIUi,
COOTBETCTBYIOIIMI BOMPOCaM, BHIHOCUMBIM Ha aTTECTALIUIO.

11. YYEBHO-METOJIMYECKUE PEKOMEHIALIMHU JJIsSI MTPEMNOJABATEJEN

1.001ue nosioxeHus

1.1. Ilpu peanuszanuu nporpaMmsbl JUCHUIUIMHBI UCIIOJIB3YIOTCS 00pa30BaTEIbHbIE TEXHOIOTHH
B ¢opMe JIeKLIUH, MPAKTUYECKUX 3aHATUN U CaMOCTOSITENIbHOM paloThl ¢ Hcmoib3oBaHueM Internet-
pecypcoB, METOAMYECKUX pa3pabOTOK, yueOHOM, HAYYHO-TTOMYJIAPHON ¥ HAYYHOH JIUTEpaTypHI.

1.2. Ha nepBOM 3aHSITUM MPENO/1aBATENb:

3HAKOMUT CTYJEHTOB C LEISIMU M 3aJa4aMM MPErnoJaBacMoOil JUCUUILIMHBI, ONpPENeNseT ee
MECTO B 00pa30oBaTeNbHOMN Mporpamme, 0003HaYaeT MEKIUCIUILTHHAPHBIE CBSI3H;

YTOYHSIET HAMOJHEHHWE JEKIUH M TUJIaHbl MPAKTUYECKUX (CEMUHAPCKHX, J1a0OpATOPHBIX)
3aHATUNA B COOTBETCTBMM C pabodeil mporpamMmoi JUCIHIUIMHBL, C Y9€TOM KOHTHHIEHTa W YPOBHS
MOATOTOBKU CTY/ICHTOB;

PEKOMEH/IYeT OCHOBHYIO U JOIOJIHUTENbHYIO JIMTEpaTypy Uil YCHEIIHOTO OCBOCHHS
JTUCITUTITUHBI,

JOBOJIUT JIO CBEJICHMSI CTYJJIEHTOB CUCTEMY OLICHKH 3HAHMM.

2.PexoMeHjanmu o NOoAroTOBKE U MPENOAABAHUIO TUCIUILIAHBI

2.1. PekoMeH1aliuy 1o NOATrOTOBKE U MPOBEICHUIO JIEKIUH:

2.1.1. llenp nekuuum - OpraHu3alusl LEJCHANPABICHHON IO3HABATEILHON JEATEIbHOCTH
CTYJEHTOB TIO0 OBJAQJCHUIO TPOTPAMMHBIM MaTepUaNIOM y4eOHOW aucuuIUiHbl. [Ipu  3TOM
JEKIMOHHBII MaTepual pPEKOMEHAYETCSl IOCTOSIHHO aKTyaJM3UpoBaTh (BHOCUTH 3aMeyaHMs,
JIOTIOJIHEHUS, TIOSICHEHUS U T.[1.).

2.1.2. K TUOWYHBIM CTPYKTYPHBIM JJIEMEHTAM JIEKIIUA OTHOCSTCS: BCTYIUICHHE, OCHOBHAS
4acTb, 3aK/I04YeHHEe. B Havyane nekuuu npenojaBaTellb Ha3bIBa€T TEMY JIEKLIMH, OCHOBHBIE BOIIPOCHI,
BBIHOCUMBIE Ha JIEKIMIO, YKa3blBA€T OCHOBHYIO W JIONOJIHUTEIBHYIO JINTEpaTypy W TIJaBbl U
naparpadsl B Hel, T1ie U3NI0KeH Matepual Jekuud. [locie kaxaoro pasaena aenarmTcs o0o0Iaronme
BBIBOJIBI U JJAOTCS YKa3aHH 110 CAMOCTOSITENILHOM paboTe Ha/l MaTepruaIoM JSKIUH.

2.1.3 PekoMeHayeTcss MaKCHMalbHO HCIOJIB30BaTh HATJSAHBIE MOCOOWS W TEXHUYECKHE
cpeactBa oOyuyenus. J{ist sToro paspabaTsiBatoTcs npe3eHTaunu. Kaxaplil cinai 1omKeH coaepikaTh
OCHOBHBI€ TIOJIOXKEHHUSI W COINPOBOXKIATHCA JOMOJTHUTEIbHBIMA TPUMEPAaMH U TOSCHEHUSIMH
IpenojaBaTes.

2.2. PexoMeHaMH 1O MOATOTOBKE U MTPOBEICHHUIO TPAKTUICCKUX (CEMUHAPCKUX ) 3aHATHIM:

2.2.1. llenp mpakTUyecKuX (CEMHUHAPCKUX) 3aHATUN - MPEIOCTABICHUE BO3MOXXHOCTEH ISt
yIayOJIeHHOTO UW3Yy4YEeHHUS TEOpUH, OBJIAJCHUS MPAKTUYECKUMU HABbIKAMH U BBIPAOOTKH
CaMOCTOSITENILHOTO TBOPUECKOTO MBIIUICHUS Y CTyAeHTOB. Ha Kak10M TakoM 3aHATHH 00ydaromuecs
pemarT NpakTUYECKUE 3aJaud M JIEMOHCTPUPYIOT PE3YJbTAaThbl BBINOJHEHUS JOMAIIHEro 3aJaHusl,
BBIJJAHHOTO Ha NPEIbLAYIIEM 3aHITHH.



2.3. PexomeHgalMy o OpraHu3aii pyKOBOJICTBA CAMOCTOATENBbHOM paboToil cTyIeHTOB

2.3.1. CamocTtosiTenbHast paboTa mpemnonaraeT GOpMUPOBAHUE U YCBOECHUE TEOPETUYECKOTO
MaTepuasa Ha ©0a3e W3Y4YeHHS M CHUCTEMAaTH3allil MaTepHajoB YYeOHHMKOB, OQHIIMATBHBIX
roCy/apCTBEHHBIX JOKYMEHTOB, 3aKOHOB, HOPMaTUBHO-CIIPABOYHBIX MaTE€PHAJIOB C HCIOJIb30BAaHUEM
MH(OPMAaLIMOHHO-TTOUCKOBBIX CUCTEM, KOMITbIOTEpHOI ceTn HTepHeT.

2.3.2. B Xone pyKOBOACTBa CaMOCTOSITEIFHOM PabOTOM CTYAEHTOB IPETo/IaBaTelb MPUOOIIaeT
UX K HAQyYHOMY TBOPUYECTBY, IOMCKY U PEIICHUIO aKTyaJIbHBIX COBPEMEHHBIX MTPOOIIEM.

2.4. PexoMeHIaIlu| IO OCYIIECTBICHUIO KOHTPOJIS 3HAHUN 00ydaeMbIX

24.1. Tlo nucuuruivHe JeHCTBYeT OaJUIbHO-PEHTHHIOBAs CHUCTEMa, KOTOpas BKJIIOYAET
TEKyIIMA KOHTPOJIb YCIIEBAEMOCTHM M IPOMEKYTOYHYIO AaTTECTAllMI0 II0 HUTOraM OCBOCHHUS
JTUCIUTUTUHBI

2.4.2. Ilo nucuUIUVIMHE TPETYyCMOTPEHbI CIEAYIOUIME BUJbl aTTECTALMU: TEKYLIUH KOHTPOJIb,
pyOexHBIN KOHTPOJIb U UTOI'OBAsI ATTECTALIMSL.

2.4.3. Texyuuii KOHTPOJIb MOAPA3YMEBAET MPOBEPKY FOTOBHOCTH CTYJIEHTOB K JIEKIIMOHHBIM,
CEMUHAPCKUM M TMPAKTUYECKUM 3aHATHUAM, MOTYT OBbITh HCHOJB30BaHbl Pa3UYHbIC MPOBEPOUYHBIC
3a/laHusl.

2.4.4. IIpoxox/ieHue KOHTPOJIbHBIX pyOexei 1o UToraM OCBOCHHUS JUCLIUIUINHBI IPOBOIUTCS B
CEpeIMHE U KOHLIE CEMECTPA.

2.4.5. Drtan OpPOMEXKYTOUYHOM aTTeCTalldd 10 MTOraM OCBOCHHS JMCIHHUIUIMHBI B LIEIOM
MoJIpasyMeBaeT MpuéM 3auera/s7K3aMeHa U CaMOCTOSITENIbHYIO MTOJITOTOBKY K HEMY.

ABTOp(BI):

Konecuuxos CstocnaB Bnagumuposud, k.¢.-M.H.,
JOLEHT



