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Pabouast nporpaMMa JUCHUIIIMHBI « MUKpPOIPOIIECCOpHAs TEXHUKA» COCTABJIEHA B CO-
OTBETCTBUM C y4e€OHBIMH ILUIaHAMM I10 HanpaBieHHIo noarotoBku 13.03.02 «DiekTpo-
SHEpreTHKa W JJIEKTPOTEXHUKA», HANpaBIeHHOCTh (Ipoduib) «DIeKTpoCHAOKEHHEN
nist 2023 roxa npuéma 1o 04HOH, 0YHO-3a04YHOM M 3209HON GopmMam 00ydeHHsl.
CocraBuTens:
npodeccop kapenpsbl « DNeKTPOCHAOKEHHE
IIPOMBILUIEHHBIX IPEIIPUITHI U TOPOTOBY,
J.T.H., JOLIEHT /«f//' bepmanckuii N.A.
~ 7
Pabouast mporpaMmMa paccMoTpeHa M yTBep:KAeHa Ha 3dce1aHnn Kaenpsl «DIeKTpo-
CHa0)KeHHe IPOMBILIUICHHBIX PEAPHUSTHIA H TOPOIOBY.

IIpoTokon oT « 75 » 02 2023

3aBenyromuil kadeapoit

Pabouas mporpamMma omobpeHa y4eGHO-MeToauueckoii komuccueii JJoaHTY
[10 HAIPABJIEHHUIO (CIENMaNbHOCTH) TOAroTOBKY 13.04.02 «Dj1eKTposHepreTHKa U deK-

TPOTEXHHUKA.
[Ipotokon oT «2% » © 2% 2023 roma Ne 3
[Ipencenarens z,#ﬂ C.H.Txauenko

Pabouas mporpamma npoasena 11 20 rona npuéma Ha 3acenaHuu Kadenpsl
«DIeKTpOCHa0KeH e IPOMBIIIUICHHBIX MIPENPUITHN U TOPOIOBY.

IIpoTokon oT « » 20 roma Ne

3aBenyromuii kadenapoit

(rommucs) (®.1.0.)

Pabouas mporpamMma mpoasiena s 20 rozja npuéMa Ha 3acejaHuu Kadenpsl
«DJeKTpOCHa0KEHHE NIPOMBILIICHHBIX PEANPUATHN K TOPOIOBY.

IIpoTokois oT « » 20 roma Ne

3aBemyromumii kadeapoii

(moamucek) (®.1.0.)

Paboyas nporpamma npoanena s 20 rofa npuéMa Ha 3acelaHUH Kadempel
«DIeKTpOCHa0KeHHEe TPOMBIIIICHHBIX PEATIPUATHI K TOPOIIOBY.

IIpotokon oT « » 20 roma Ne

3aBenyrouuii kadeapoii

(moamuce) (®.1.0.)
Pabogas nporpamma npoasena s 20 rofa npuéMa Ha 3acelaHHH Kabeapsl
«DneKTpOoCHa0KeHHe NPOMBILIIICHHBIX IPEINPUATHI 1 TOPOJIOBY.
ITpoTokoi oT « » 20 roma Ne
3aBenyromuii kadeapoit

(monmuch) (®.1.0.)



1. OFBEKT, HEJIb U 3ATAYU OCBOEHUSA JUCIUIIJIMHbI

JucnumnimHa paccMaTpuBaeT 0COOCHHOCTH MUKPOIIPOLIECCOPHBIX YCTPOICTB Ha 6a3e COBpEeMEeH-
HbIX MUKpokoHTposuiepoB (MK), a taxke npumepsl npuMmeHenns MK TeXHUKH B cUCTEMax yIpasiie-
HUS 3JICKTPOTEXHUYECKUM 000PYAOBaHUEM, JICKTPUUECKUX alaparax, CieTYMKaX akTUBHOM U peak-
TUBHOM 3JIEKTPO3HEPTUH, THOKUX CUCTEMaX PEJICHHOMN 3aIUThlI.

[{enbio AMCUMITIMHBI ABISETCS YriIyOJIeHHE 3HAHHWM 10 OCHOBaM CO3JaHMs M (PYHKIIMOHUPOBA-
HUSI MUKPOIPOLIECCOPHBIX CUCTEM, OTJENIBHBIX Y3JIOB U OJIOKOB, METOZaM pa3pabOTKU MPOTrPaMMHOTO
o0ecreueHns; U3yueHUEe COBPEMEHHBIX METOJI0OB OpraHU3allMy aBTOMATUYECKUX CHCTEM YIPaBJICHUS
JNEKTPUYECKUM O0OpYJOBaHMEM U YyYeTa PEKUMOB CHCTEM 3JIEKTPOCHA0XKEHUS MPOMBIIIICHHBIX
OPEANPUSATHA U TOPOJOB, APXUTEKTYPhl U IMPOTPAMMHOIO OOECIIEYEHHS aBTOMATHYECKHUX CHCTEM
YIPaBJICHHUS.

B pe3ynbraTe 0CBOEHMS IUCLUUIUIMHBI CTYAEHT JOJDKEH:

3HamMb: TPUHLMIBI IOCTPOECHUS MUKPOIIPOLECCOPHBIX CUCTEM; apXUTEKTYpPy U Ha3HAYCHUE €e
OTJENIbHBIX AJIEMEHTOB; CPEACTBA COTIACOBAHHUS MHUKPOIIPOLIECCOPHBIX CUCTEM C OOBEKTaMH yIpaBlie-
HUS; METO/bl POIPaMMHPOBAHUSI MUKPOIIPOLIECCOPHBIX CUCTEM; MTPOCTEHIINE TPUMEPHI IPUMEHEHUS
MHUKPOKOHTPOJIJIEPOB; UCIOJIb30BaHUE MUKPOKOHTPOJUIEPOB JJII U3MEPEHUH B AIIEKTPOIHEPIETUKE;

yMemb: COCTaBIATh CTPYKTYPHBIE CXEMbI MUKPOIIPOLIECCOPHBIX CUCTEM YIIPABIIECHUS SHEPreTU-
YeCKHMM O0OpYJOBaHUEM; MOHUMATh MPHUHIUI JACUCTBUS MUKPOIIPOIECCOPHBIX YCTPOHUCTB U CHCTEM
yIpaBiIeHUS U HaJaXXUBATh UX MPOTPaAaMMHOE 00ECIICUeHHUE;

enademsv. CPEACTBAMH pa3pabOTKH MHUKPOKOHTPOJUIEPHBIX cucTeM Ha 0aze MK cemelicTBa
AVR (AVR Studio, Arduino IDE), ammapaTHeIMH CpeICTBAMH IS CYMTHIBAHHS WH(GOPMAIMK U HH-
JUKaLUU COCTOSIHUM KOHTaKTOB, KHOIOK, JaTYMKOB TEMIIEPATYpPbl, OCBEILIEHHOCTH, TOKA, HAIIPSKEHUS
U JIp.; CPEACTBaMU NIPOrpaMMHUpPOBaHUsA WHTEIUIEKTyanbHbIX pene EASY B cpene EASY SOFT
(ynpaBiieHue OCBelLIeHHEM B 31aHuM, cxeMbl ABP (Ha 11Ba BBOa, Ha Ba BBOJA IUIIOC PE3EPBHBIN TIe-
HEepaTop), u JIp.).

[lepeunciennbpie pe3yabTaThl O0yUSHHS SBISAIOTCS OCHOBOW JJIsl ()OPMHUPOBAHUS CIIEIYIOIIUX
KOMIIETEHIINN:

-CIIOCOOHOCTh HCIIOJIb30BATh TEXHUUYECKUE CPEJCTBA JJISi U3MEPEHHS] OCHOBHBIX MapaMETPOB
AIIEKTPOIHEPTETUUECKUX U AIEKTPOTEXHUUECKUX 0OBEKTOB M CUCTEM U MPOMCXOAIINX B HUX MpoLec-
cos (TIK-5)

-TOTOBHOCTh HCIIOJIb30BaTh MH(OPMAIMOHHBIE TEXHOJOTHMM B CBOEH MpeIMeTHOW obiacTu
(TIK-6).

2. MECTO JUCIUILINHBI B OCHOBHOM OBPA3OBATEJLHON
ITPOI'PAMME

JlucuuIiuinHa OTHOCUTCSL K 9acTH, (popMHpyeMOl y4aCTHHKAMHU 00pa30BaTEBHOTO Mporecca
bnokal guctumnnuH (Momyneii) yueOHOro miaHa.

bazupyercss Ha 3HAHUSAX, YMEHHUSX W HABBIKAaX, KOTOPHIE CTYJICHT NPHOOpENT MPU OCBOCHHH
MPEIIeCTBYIONUX AUCIUIUINH: (PU3HKA, TPOrPaMMUPOBAHNE, TEOPETUIECKHE OCHOBBI DJIEKTPOTEXHU-
KW, TTPOMBIIIIJICHHAS YJICKTPOHUKA, OCHOBBI METPOJIOTHH.

3HaHMsI, YMEHUS U HABBIKU, TPUOOPETEHHBIE TPU OCBOCHHUH JTaHHOW JUCIUIUIMHEI, peaTn3yloT-
Csl CTYJCHTOM TIPU TIPOW3BOJICTBEHHON MPAKTHKH, MPOXOXKICHHH TOCYIAPCTBCHHONW WTOTOBOM arTe-
cTaruu, 6akanaBpCcKON U MacTepPCKOM pabOTHI.



3. CTPYKTYPA U COAEPKAHHUE JUCIHUIIJIMHDbI

3.1. Pacnipenesienne yueOHbIX YaCOB M0 TeMaM IMCIUILIMHBI 1 BUIaM 3aHATHH

HaumeHnoBanue tem KonnuectBo yacos
(coneprkaTenbHbIX MOJIYJICH ) (ounas / 3a04ynas hopma)
Beero B ToMm uncne
Jlexuuu | Ilpakr. | JlabGop. CPC
Tema 1. OCHOBBI MUKPOKOHTPOJUIEPOB. 17/20/19 5/2/1 0 21210 10/16/18

Tema 2. CTpykTypa 1 XapaKTepUCTUKa
MUKpOKOHTpoJiepoB AVR.

Tema 3. [IporpammupoBaHue MUKPO-
KOHTpoJuIepoB AVR Ha s3bIKe acceM- 21/21/22 6/2/1 0 4/2/2 11/17/19
oaep, C, Arduino.

Tema 4. [IpuMepbl IPUMEHEHUS MUKPO-
KOHTPOJJIEPOB B AIEKTPOIHEPIETUKE.
Tema 5. TexHu4eckue XapakKTepUCTUKU

1 crcTeMa porpaMMHUPOBAHHA IIpo- 21/21/23 6/2/2 0 3/2/2 12/17/19
MBIIIVIEHHOTO MUKPOKOHTPOJUIEPHOI'O

pene EASY 512 (712) — EATON.

20/21/19 6/2/0 0 4/2/0 10/17/19

27/21/19 11/2/0 0 4/2/0 12/17/19

KonTtakTHas pabota (10m0JHUTEIbHAS) 21416
Kypcosas pabora (1poekr) -I-1-
Wroro no Bunam sanstyii 108 34/10/4 0 17/10/4 | 55/84/94
KonTposs 0
Hroro: 108

(I)opanOBaHne KOMHeTeHIIl/Iﬁ B pe3yjJbTaTe 0CBOCHUA TEM NUCIHUIIJINHBI
KOMHeTeHHl/IPl TeMbl AUCIHUIIJINHBbI, HAIICJICHHBIC HA Bl)lpaﬁOTKy KOMIIETCHIUHA

I1K-5 Tema 1. OCHOBBI MUKPOKOHTPOJIIIEPOB.

Tema 2. CTpyKTypa U XapakTepuCcTHKa MUKPOKOHTpoJiepoB AVR.

Tema 3. IIporpammupoBanue MUKpoKOHTposuiepoB AVR Ha s13b1ke accem-
osnep u C.

I[1K-6 Tema 4. IIpumepsl IpUMEHEHUST MUKPOKOHTPOJUIEPOB B AJIEKTPOIHEPTETHKE.
Tema 5. TexHnueckue xapakTEepUCTHUKU U CUCTEMa POrpaMMHUPOBaHUs
IPOMBIIIICHHOTO MUKpoKoHTposiiepHoro pere EASY 512 (712) — EATON.

3.2. Jlekuuu
Tema 1. OCHOBBI MUKPOKOHTPOJIIEPOB.
ConepxaHue TeMsI 1:
- Kiaccupukanus MUKpoKoHTpoiiepoB (MK), cTpykTypa, OCHOBHbIE TEXHUUECKHUE XapaKTEPUCTUKH 8-
MU pa3paaHbeix MK;
-apxutekrypa MK;
-tunbl maMati MK;
- OCHOBHbIE nepugepuiinbie ycrpoiictea MK.
Jluteparypa k Teme 1: [Omméka! MCTOYHUK CCHIIKH He HalijleH., 2, 6]




Tema 2. CTpyKTypa U XapakTepUCTUKa MUKPOKOHTpoJiepoB AVR.
ConepxaHuie TeMbl 2:

- obmras xapaktepuctuka MK cemetictea AVR (AT90S2313);

- apxuTeKkTypa u pacupeaenenue namsitu MK AVR;

- opraHu3anus cuctemsl npepsiBanuii AVR;

-8 u 16-pa3psanubiii Taiimep AVR;

- aHAJIOTOBO-IIM(POBOI mpeodpazosarens AVR.
Jluteparypa k Teme 2: [1, 2, 7]

Tema 3. [IporpamMmmupoBanue MUKpoKOHTpoJuiepoB AVR Ha s3bike accembiep, C, Arduino.
Conepxxanuie Tembl 3:

- OCHOBHbIE KOHCTPYKIMH s13bIKa Cu 11t AVR;

- cucreMa koMaH 1 accemOiepa st AVR u mpumepsl mporpamm;

- CTPYKTYpa nporpamMmsl Ha si3bike Cu 1t AVR u nmpumeps! nporpaMm;

- matdopma Arduino. [Tnata Arduino Uno.

- cpena pa3pabotku Arduino.

- mporpaMMupoBanue Ha si3bike Cu it Arduino.

- mudpoBsIe BBIXObl. PaboTta co cBeroanonom B Arduino.

- BBIBOJI MHPOPMALIUH Yepe3 MocieI0BaTeIbHbIN mopT B Arduino.

- U POBBIC BXO/BI, MOJIKIIOYEHNE KHOMIOK U BBIKITIOYATEIICH.

- KHUJIKOKPUCTAILUTMUECKUH uctuieit ¢ Arduino.

Jlureparypa k Teme 3: [1, 2, 3, 7]

Tema 4. TIpumepsl TpUMeHEHUS MUKPOKOHTPOJUIEPOB B AJIEKTPOIHEPTETHKE.

Conepxxanue Tembl 4:
- IpOCTENIINE TPUMEHEHNSI MUKPOKOHTPOJIJIEPA : YIIPaBJIEHUE CBETOIMO/1aMH, 3BYKOBBIM CUTHAJIOM,
Harpy3Koii, 7-cerMEHTHBIM UHAUKATOPOM, TEPMOAATYUKOM, YACTOTOTOMEPOM, U3MEPHUTENIEM JITUHBI
UMITYJIbCa;
- ceTeBoi qummep 220 B Ha MUKPOKOHTPOJIIEPE;
- netekTop Hyi1s Ha AVR MHKpOKOHTposiepe;
- MUKPOKOHTposuiepsl AVR B yCTpoiiCTBe 3alIuThl anmapatypbl OT aHOMAaJbHOTO HAMPSHKEHUS CETH
220 B;
- MUKPOTIPOLIECCOPHBIE CUETUMKH SIIEKTPUUECKON IHEPTUH.

Jlutepatypa k Teme 4: [2, 4]

Tema 5. TexHuueckue XapakKTEPUCTHKU U CUCTEMA IIPOTPAMMHUPOBAHHS TPOMBIIITICHHOTO MUK-
pokoHTposutepHoro pene EASY 512 (712) — EATON.
ConepxaHue TEMBI S:
- HA3HAUYEHHUE U OCHOBHBIE XapaKepUCTUKU UHTEIIeKyanbHOro peine EASY;
- OCHOBBI porpammupoBanus pene EASY;
- cpena nporpammupoBanus EASY SOFT;
- (hyHKIIMOHANBHBIE O710KkU U pene EASY;
- IPUMEP YIPaBJICHUS OCBEIICHUS Ha JIECTHUYHBIX KJIETKaX 3-X 3TaXKHOTO JIOMa C TTOMOIIBIO pefie
EASY;,
- «uHTeIIIeKTyanbHass» cxema ABP Ha pene EASY 512 (712) — EATON.
Jlutepatypa k Teme 5: [4, 5, 8]




3.3. [IpakTHyeckue (ceMUHAPCKHUE) 3aHATHS
[IpakTryeckue 3aHATHS B YICOHBIM IJIaHE HE 3aINITAHUPOBAHO.

3.4. JlabopaTopHblie padoThI

No Tema paboTsI O6bem, | Jlutepa-
/1 yac. Typa
OYH/3204H
1 WurerpupoBannas cpena paspadorku AVR Studio 2/1/0 [2]
2 [TopTel BBOAA/BBIBOIA MUKPOKOHTpOJUTepa ATtiny2313 2/1/0 [7]
3 Opranu3anys NaMiaTH ¥ KOMaH/Ibl Iepeady TaHHBIX 2/1/0 [7]
4 Cucrema npepbiBaHuii MUKpOKOHTposutepa ATtiny 2313 31212 [7]
5 Talimepbl-cueTyrku MUKpOKOHTposuiepa ATtiny 2313 3/2/0 [7]
6 BbIBOJT TaHHBIX HA 7-CETMEHHbIE WHAMKATOPHI 3/2/0 [2, 7]
7 OcHoBbI TporpammupoBanus B cpeae EASY-SOFT 21112 [5, 8]
HTtoro: 17/10/4

3.5. CamocTosiTeibHasA padoTa cTyAeHTa

Ne Bunpl camocTosiTenbHON paboThI CTyAEHTA O06mbem, yac.
/1 OYH/3204H
1 V3y4eHue JeKIMOHHOTO MaTepuaa 28/33/38
2 [ToaroToBKa K MPaKTUYECKUM 3aHITHSIM 0
3 IToaroroBka K J1abopaTopHBIM padoTaM 27/33/38
4 BrImoiHeHne KypcoBOro mpoekra 0
5 Brinmonnenmne KypcoBoit paboThl 0
6 BpinosiHeHNE WHAWBUIYaTIBHOTO 33aHHsI 0/18/18
HUroro: 55/84/94

3.6. KypcoBoii npoekTt (padoTa), MHHAUBHAYAJbHOE 3aJaHHE

KypcoBoii mpoekt (paboTa) o AMCHUILUINHE YIeOHBIM IIJITAHOM HE 3aIlIaHUPOBAH.

JUId OLEHKN YpOBHS NPAaKTUYECKOIO INPUMEHEHMS] M3YYEHHOT'O TEOPETHUYECKOTO MaTepuana
IpelycCMaTPUBAETCS BBIMIOJIHEHUE pacd€THOM paboThl. TemaThka UHIMBUIYaIbHOTO 3aJlaHUs CBSI3aHA
C CaMOCTOSITEIIbHBIM BBIITOJIHEHHEM PacyeTHOM paboThl O TeMaM JUCLMILUIMHBIL, KOTOpPbIE HE paccMart-
pUBarOTCA Ha JIEKLUAX, IPAKTUYECKUX U JTa0OPATOPHBIX 3aHIATUSX U U3Y4AIOTCS CTYIAEHTOM CaMOCTOS-
TEIBHO B COOTBETCTBUH C [3].

OO0beM yueOHON Harpy3Ku NpHU BBINOJIHEHWH WHAWBHIYaJbHOTO 3ajaHusd — 18 wacos. Peko-
MEH]IyeMbIii 00beM MOSICHUTENBHOM 3alMCKU IO MHIMBHUIYaJIbHOMY 33/1aHUI0 — He Oonee 12 cTpaHuIl
dopmara A4 (210x297 mm).

4 ®OHJA ONEHOYHBIX CPEACTB

4.1 Kpurepuu 1 mKajabl 1Jisi HHTETPUPOBAHHOM OLICHKU YPOBHS copmupo-
BAHHOCTH KOMIIETEHIINH

Cocmasnsaiowas KomnemeHyuu — nOJTHOMa 3HAHUL
- HyJIEBOM ypOBEHB: HEBEPHbIC, HE aPTYMEHTHUPOBAHHBIE, C MHOXKECTBOM T'pyOBbIX OIIH-
OOK OTBETHI Ha BOMPOCHI / OTBETHI HA JIBa BOMPOCA M3 TPEX MOJHOCTHIO OTCYTCTBY-
I0T. YPOBEHb 3HAHUN HUKE MUHUMAJLHBIX TPEOOBAHMIA;
- MUHUMAJIbHBI YPOBEHD: JIaHbI HE IOJIHBIE, HE TOUYHBIC U APTYMEHTUPOBAHHBIE OTBETHI
Ha BOMPOCHL. YPOBEHb 3HAHWU HWKE MHUHUMAJILHBIX TpeOoBaHMi. [[omyIeHo MHOTO
rpyObIX OIMHUOOK;




MOPOTOBBI YPOBEHB: JaHBI HEJOCTATOUYHO TOJHBIC, TOUYHBIE W APTYMEHTHUPOBAHHBIC
OTBETHI Ha BOIPOCHI. [[JT0X0 3HAaeT TePMUHBI, ONPECIICHUS ¥ TIOHATHS, OCHOBHBIC 3a-
KOHOMEPHOCTH, COOTHOIICHUS, MPUHITUIIBL. J[OTYIIIEHO MHOTO HETPYOBIX OIITHOOK;

CpeIHHI YpOBEHB: JlaHbI JOCTATOYHO MOJHBIC, TOYHBIC M apTyMEHTHPOBAHHBIC OTBETHI
Ha BOIPOCHI. B I1eJI0M 3HAaeT TEPMHHBI, ONPEICIICHUS U TOHSATHUS; OCHOBHBIC 3aKOHO-
MEPHOCTH, COOTHOIIICHHUS, IPUHIIUIIBEI. JIOMyIIIEHO HECKOJIBLKO HETPYOBIX OMHNOOK;

IIPOJBUHYTBIH YPOBEHB: JaHbI TOJIHBIC, TOYHBIC U apTYMEHTHPOBAHHBIC OTBETHI HA BO-
MPOCHL. 3HAET TEPMUHBI, ONIPEACIICHUS U TTOHSATHUS; OCHOBHBIE 3aKOHOMEPHOCTH, COOT-
HOIIICHUSI, MPUHITUTIBL. J[OTTyIIIeHO HECKOIBKO HETPYOBIX OITHOOK;

BBICOKHW YPOBEHbB: JaHbI MOJHBIC, TOYHBIC U apTyMEHTHPOBAHHBIE OTBETHI HAa BOMPO-
Chl. 3HACT TEPMUHBI, OTPEICICHUSI W MOHSATHS, OCHOBHBIC 3aKOHOMEPHOCTH, COOT-
HOIIICHHUSI, MPUHITUTIBL. J[0TyIIIeHO HECKOIBKO HETOYHOCTEH.

Cocmasnsiowas KomnemeHyuu — ymMeHus

HYJICBOW YPOBEHb: MOJHOE OTCYTCTBHE MOHMUMAHUS CYTH METOJHUKH PEIICHHS 3a/1a4H,
JOITYIIICHO MHOYKECTBO IPYOCHINIX OIMIMOOK / 3aaHKs HE BBITIOJHEHBI BOOOIIIC;

MUHHMAaJIbHBIN YPOBEHB: c1a00e MOHUMAHUE CYTH METOJUKHU PEIICHUS 3a7a4M, JTOIMy-
IeHbI TpyObie ommOku. Permenus He o0ocHoBaHBL. He yMeeT mcmonan30BaTh HOpMa-
THBHO-TEXHUYECKYIO JINTEPATYPY;

MIOPOTOBBIN YPOBEHb: JOCTATOUYHOE MOHUMAHHE CYTH METOAMKH PEIICHMs 3aJa4d, J10-
MyIIeHbl OIMOKH. PereHus: He Bceraa 000CHOBaHBI. YMEET HCIOJIb30BaTh HOPMATHB-
HO-TEXHUYECKYIO JINTEPATYPY;

CpPEeIHUN YPOBEHB: B IIEJIOM IMOHUMAET CYTh METOJWKH PEIICHUS 3aJa4H, JOMyIICHBI
ommOku. PermeHns He Bcerma 0OOCHOBaHBL YMEET WCIIONIB30BaTh HOPMATHBHO-
TEXHUYIECKYIO JTUTEPATYPY;

MIPOJIBUHYTHIN YPOBEHB: B IIEJIOM MIOHUMAET CYTh METOAMKH PEIICHHS 3aa49H, TOMyIIe-
HBI HeTOUHOCTH. CriocoOeH 000CHOBATh pPeIIeHHUs. YMEET HCIOJIb30BaTh HOPMATHBHO-
TEXHUYECKYIO JIUTEPATYPY;

BBICOKHMM ypoBeHb: [IoHMMaeT CyTh METOAUKH perieHus 3anaun. CriocoOeH 000CHOBATh
peIIeHUs. YMEET HCIIOIh30BaTh HOPMATHBHO-TEXHUYECKYIO JMTEpaTypy, MepeaoBoOi
3apyOeKHBIN OTIBIT.

Cocmasnsiowas KomnemeHyuu — 61a0eHue HagblKamu

HYJICBOM YPOBEHB: HE MIPOJIECMOHCTPHUPOBAJI HABBIKHA BHITIOJIHEHUS MPO(HECCHOHATBHBIX
3aaa4. MCnbITBIBAaET CyIIECTBEHHBIE TPYAHOCTH MPU BBIMOJIHEHUH OTIEJIBHBIX 3a]a-
130707

MUHHUMAJIbHBIA YPOBEHb: HE MPOJAEMOHCTPUPOBAJ HABBIKU BBIMOJHEHHS Mpodeccuo-
HAJIBHBIX 3a7a4. VICIIBITBIBAET CYIIECTBEHHBIE TPYIHOCTH MPU BBIOJTHEHUHU OTIECIb-
HBIX 3aJaHUM;

MOPOTOBBIN YPOBEHB: BIIAJIEET ONMBITOM TOTOBHOCTU K MPO(PECCHOHATHLHOMN JIeSITeIHHO-
CTU U NMPO(HEeCCHOHATBHOMY CaMOCOBEPIIICHCTBOBAHUIO HAa MMOPOTOBOM ypoBHE. Tpy-
JIOBBIE JICHCTBUS BBINOJHSIECT MEAJICHHO U HEKAYECTBEHHO;

CpEIlHUI YPOBEHB: BIAJCET CPEIHUM OMBITOM TOTOBHOCTH K TIPO(ECCHOHATBLHOM Jes-
TEJILHOCTH U MPOQPECCHOHAIIBHOMY CaMOCOBEPIIICHCTBOBAHUIO. TPYIOBBIC IEHCTBUS
BBHITIOJTHSIET HAa CPETHEM YPOBHE TI0 OBICTPOTE M KAYECTRY;

MPOJABUHYTHIM YPOBEHB: BIIAJICET ONBITOM U JOCTATOYHO BBIPAXKEHHOU JIMYHOCTHOU
TOTOBHOCTH K MPOGECCHOHANBHON NEATEILHOCTH M MpOodheCcCHOHATFHOMY CaMOCO-
BEPILIEHCTBOBAHMIO. BBICTPO M KAaUECTBEHHO BBHIMOJHSET TPYAOBBIE ACHCTBUS,



- BBICOKHMI YPOBEHbB: BJIaJIEET ONBITOM U BBIPAKEHHOCTHIO JTUYHOCTHON TOTOBHOCTH K
npo(EeCcCHOHANIBHON JIeATENIbHOCTH U MPO(PECCHOHATBHOMY CaMOCOBEPILIEHCTBOBA-
HUI0. BBICTPO U KaueCTBEHHO BBIMIOJIHSIET TPYIOBbIE ICUCTBUS.

Obobwennas oyenka chopmuposaHHOCmMU KOMNEemeHyull

- HyJICBOUM YPOBEHB: KOMIIETCHIIMM HE CPOPMUPOBAHBI;

- MUHUMAJIbHBIN YPOBEHB: 3HAUUTEIbHOE KOJIMYECTBO KOMIIETEHIIUNA HE C(hOPMHUPOBAHO;

- MIOPOTOBBIM YPOBEHb: BCE KOMMETEHIIMN CHOPMHUPOBAHBI, HO OOJILIIMHCTBO Ha MOPO-
TOBOM ypPOBHE;

- CPEIHUH YPOBEHb: BCE KOMIIETEHIINHN CPOPMHUPOBAHBI HA CPETHEM YPOBHE;

- POJIBUHYTHIN YPOBEHB: BCE KOMIETECHIIUN C(HOPMHUPOBAHBI HA CPETHEM MU BHICOKOM
YPOBHE;

- BBICOKH ypOBEHB: BCe KOMIETEHIINH C(HOPMHUPOBAHBI HA BBICOKOM YPOBHE.

4.2 Bonpochl K 3K3aMeHy ¥ PpUMeP IK3aMeHAIIMOHHOT0 OujieTa
Y4eOHBIM IIaHOM K3aMEH HE 3aIITaHupPOBaH

4.3 Kputepum onleHUBaHUA

OueHuBaHuE YpOBHSA OCBOEHHUS CTYJEHTOM y4YeOHOIro MmaTepuana JUCHMILUIMHBI «Mukpormpo-
[IECCOpHAsi TEXHUKA» MPOU3BOJUTCS B XOJI€ TEKYIIETO KOHTPOJIS U MPOMEKYTOUHOU aTTecTanuu (ce-
MECTPOBOT'O KOHTPOJIS).

Tekymuii KOHTPOJIb 3HAHUI CTy/IeHTa OYHON (HPOPMBI OOYUCHHUST OCYIIECTBIISIETCS IO PE3YJib-
TaTaM MPAaKTHUUECKUX 3aHATHUH, JJaOOpaTOPHBIX padOT, BHIMOIHEHUS] MHIMBUIYaIbHOTO 3a/1aHUs, CTY-
JICHTa 3209HOU (OPMBI O0YUCHHUS — 10 PE3yJIbTaTaM BBIOJHEHHSI KOHTPOJIBHOU paOoThl. BrimonHeHne
71a00paTOpHBIX paboT C 3alIMTON OTYETA, BHIMOJIHEHNE MHINBUAYAILHOTO 3a/1aHus (KOHTPOJIBHOH pa-
00ThI), IPETYCMOTPEHHBIX pabodell MpPOorpaMMOi AUCHHUIUIMHBI, SBISETCS HEOOXOIUMBIM YCIOBHUEM
JIOITyCKa CTYJCHTA K 3a4eTy.

Pacnpenenenue 0annoB TEKyIIEero KOHTPOJsS pabOThI CTyeHTa Ha MPOTSHKEHUN CEMEeCTpa MpHu-
BeIeHo B Tadiule 1.

Tabmuia 1 — Pacnipenenenue 6aioB TEKYIIETO KOHTPOJIS

dopma KOHTpOJIS Bo03MOXHO€ KOIMYECTBO [Tpumeuanue
0aJIoB
Jlnist cTyieHTOB 04HOU (hopMBbl 00YUEeHHUs

OT4éT O BHINIOJHEHUU 2 3a/iaHue BBINOJIHEHO MPaBUIIbHO, IPOEKTHBIE
3aJJaHMs Ha MpaKTHye- peleHust 000CHOBaHbI, IPUBEJIEH aHAIN3 T10-
CKOM 3aHSTUH. JY4EHHOI'O pe3ysbTara
Otuét no nabopatop- 1 3agaHue BBIOJIHEHO B II€JI0M MPAaBUIIBHO,
HOI1 paboTe MIPOEKTHBIE PEIICHUs] HE BCer/la 000CHOBAHBI,

BO3HUKJIM TPYTHOCTH B OOBSCHEHUHU TOTY-

YEHHBIX PE3YyJIbTATOB
Hroro no npaxkruye- 34 N3 pacuéra 17 ayquTOpHBIX 3aHATHH U1
CKUM 3aHATHSAM H JIa- IIPOBE/ICHUS MPAKTHYECKUX 3aHATHH U J1a0o-
O0opaTopHBIM pado- paTopHBIX paboT. OLeHUBACTCS KaXKA0€ 3aHsI-
TaM (MaKCHMAJIbHO THE.
BO3MOKHO€)
Brinosnnenne nHIUBU- 16 [Ipu BBINMOSHEHUH 3a1aHUS IPUHSATHI MPa-
JYaJIbHOTO 3aJJaHHsI BIJIbHBIE TPOEKTHBIE PEIICHUs], U3JIOKEHHE




dopma KOHTPOJIS Bo3MokHOE KOJTMYECTBO [Tpumeuanue
0aymioB

MaTepuraia apryMeHTHPOBAaHHOE, TIOCTISI0BA-
TeIbHOE, paboTa 0hOopMIICHA TPAMOTHO

8 3a/1aHKe BBIMOJIHEHO B IIEJIOM ITPaBUIIBHO,
MIPOEKTHBIE PEIICHUS HE BCETIa 00OCHOBAHBI,
HUMEIOTCS 3aMEYaHMIO 110 0POPMIICHHIO pado-
ThI

HUTOIro 50 MakcuMaIbsHO BO3MOKHOE

Jl1g ctyneHToB 3a04HON (hOpMBI 00yUEHUS

Brinonnenue KoH- 50 [Tpu BBITIOJIHEHWY 3aJaHUSI IPUHSTHI ITpa-
TPOJIbHOW paboThI (UH- BWJIbHBIC TTPOCKTHBIC PEIICHUS, U3JI0KCHHE
TUBUAYATBHOTO 33]1a- Marepuaia apryMeHTUPOBaHHOE, TTOCIIeI0Ba-
HUSA) TeapHOE, paboTa ohopmiieHa 0e3 3aMeuaHuit
30 3a7aHre BBIMOJHEHO B IIEJIOM MPABUIILHO, HO

MIPOCKTHBIE PEIICHUS HE BCera 000CHOBaHBDI,
UMEIOTCS 3aMeYaHus 110 0(HOPMIIEHHIO.
UTOIro 50 MakcuMaIbHO BO3MOKHOE

MakcumMaibHO BO3MOKHOe Ko1u4ecTBo 6asioB — 100.
[TonryuenHnas onenka no 100-6amibHOM 1IKaje onpeAesseT OLEHKY IO TOCYJapCTBEHHOM IIKa-
ne u mkane ESTS:

Cymma 6aminoB Onenka O1enka
no 100-0anpHOM HIKane no mwkane ECTS 110 FOCY/IapCTBEHHON LIKase
90-100 A OT1iau4HO / 3a4TEHO
80-89 B Xoporo / 3a4TeHo
75-79 C P
70-74 D v /
60-69 E JIOBJICTBOPUTEIIHHO / 3a4TCHO
35-59 F He /
0-34 = yIOBJIETBOPUTEIHHO / HE 3aYTEHO

* — ¢ 00s3aTEIbLHBIM IMOBTOPHBIM M3YUCHUCM NUCHHUIINHBI.

4.5 IlpuMep Tekylero onpoca Ha J1adopaTopHbIX padorax

Ha npumepe tembl «OCHOBBI MUKPOKOHTPOJIIIEPOBY:

1. OcobeHHOCTH HEHMAHOBCKOM M TapBapACKON apXUTEKTYPHI?

2. Ilouemy npuUMEHEHHE OJHOCIOBHBIX KOMaHJ IOBBIIIAET HAAEKHOCTH pabOThl MHKPO-
KOHTPOJLJIEPOB?

3. JIBonuHas ¥ 1iecTHaAlaTepUuHasi CUCTEMa CUUCIICHHUS.

4. TaliTe XapaKTepPUCTUKY MHTEJUIEKTYaJIbHON CETH 3JIEKTPOCHA0KEHUSI.

OTBeTHI Ha BOIMPOCHI BXOJHOTO KOHTPOJISI YYUTBHIBAIOTCS MPETIO/IaBaTeNIeM B pe3yibTaTax Te-
KYILEro KOHTPOJIs paboThl CTY/ICHTA.

4.6 KypcoBoe npoeKkTupoBaHue
Y4eOHBIM ITaHOM KypCOBOE IMMPOSKTUPOBAHKE HE 3aIJITAHUPOBAHO
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7 MATEPUAJIBHO-TEXHHUYECKOE OBECIHHEYHEHUE JUCHUIIVINHBI

1. Yuebnas nexumonnas ayautopus Ne 8.411 yueOHbIi kopnyc 8 Ui MpPOBEACHHS 3aHATUN
JICKIIMOHHOTO THUIIA, TPYNIOBBIX U MHIUBUIYaJIbHBIX KOHCYJIbTAIIMM, TEKYIIET0 KOHTPOJS U MpOMe-
KYTOYHOH aTTecTanuu (MyIbTUMEAUHHOE 000pyIOBaHKE: CIICIIMAIM3UPOBaHHAs MeOeb: 10CKa ayIH-
TOpHAs, MapThl, MYJIbTUMEIUNHBIN MPOEKTOP, 3KpaH, KommbioTep AMD Athlon 64, 1800 MHz (9 x
200) 3000+, Asus A8V, VIA K8T800Pro, 1024 Mb (2x512 Mb PC3200 DDR SDRAM ), GeForce FX
5500 (128 MB), Realtek C850 @ VIA AC'97, SAMSUNG SP2504C SCSI Disk Device (250 Gb),
SyncMaster 763MB, Windows XP, Libreoffice 5.1.0 (munen3uss GNU LGPLv3+ u MPL2.0), Mozilla
Firefox (munensust GNU LGPLv3+ u MPL2.0).

2. YueOnas aynuropus Ne 8.406 y4ueOHBIN Kopryc 8 s MpOBEACHHS JTaOOPaTOPHBIX padoT,
TPYNNOBBIX U UHJIWBHUIYabHBIX KOHCYJIbTALUN, TEKYIIETr0 KOHTPOJIS U MPOMEXKYTOUHOM aTTECTALIUU.
Crienmanu3upoBaHHass MeOelb: CTOJIBI JJIsi KOMIIBIOTEPOB, CTYJbsl YUCHHUYECKHE, Kadeapa, O0bIIoi
JIEMOHCTPAIIMOHHBIA MOHUTOP M KoMIlbioTepHOe oOopymoBanue: DualCore Intel Core 15-661, 3478
MHz, Asus P7P55D, Intel Ibex Peak P55, 2 I'b DDR3-1333 (2048 x 2), NVIDIA GeForce GT 240
(512 MB), ST3750528AS ATA Device (750 I'b, 7200 RPM, SATA-II) , VIA VT1828S, Microsoft
Windows 7 32bit, morutop SyncMaster P2050 (1600x900@60Hz).Libreoffice 6.3.0 (nmumen3uss GNU
LGPLv3+u MPL2.0), Mozilla Firefox (munenzus GNU LGPLv3+ u MPL2.0), Dev-C++ 5.11 (aunen-
sust GNU GPLv2), Visual Studio Code (nunensus MIT), Octave 5.1 (unensus GNU GPLv3), AVR
Studio 4.19 (muuensus Freeware), Foxit Reader (nunensust Freeware), nanoCAD Dnekrpo 11.0 (nu-
neH3us ydeOHas cerepas), Project Studio CS Dnexrpuka 10.0 (uuensust yueOnasi ceteBas), Model
Studio CS (nuuen3us yuebnas cerepasi), EnergyCS 3.5.0 (Ilotepu, Pexxum, TK3) (nmuuensus yueOHas
ceresas), EnergyCS Dnexrpuka 3.0 (iuieH3us yueOHas ceTeBasi).

3. TlomemieHus Ansi caMOCTOATENBHOM pabOThl ¢ BO3MOKHOCTBIO MOJKIIOUEHUs K cetu "MH-
TepHEeT" 1 00ECIICYCHUEM JIOCTYIA B AIEKTPOHHYI0 MHPOPMAIMOHHO-00pa30BaTEIBHYIO CPEly OpTraHu-
3allMU: YUTAJIbHBIE 3alibl, yueOHble kopmyca 2,3 (KommnbroTepHasi TEXHHKA ¢ BO3MOKHOCTBIO TMOAKIIIOYE-
HUs K cetn «VHTepHeT» 1 00ecIedeHreM JO0CTYIIa B JICKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTEIHHYIO
cpeny (QUOC JOHHTY) u snextponno-6ubnuoreunyto cuctemy (ObC IPRbooks), a Takxke Bo3MOXK-
HOCTBIO MHJIMBUyaJbHOTO0 HeorpaHnudeHHoro goctyna oOyuatommuxcs B ObC u OMOC mocpencTsom
Wi-Fi ¢ nepconanbubix MOOHIBHBIX yeTpoiicTB. OC- Microsoft Windows 7, OpenOffice 2.0.3 — o61ie-
creennas ymnensus MPL 2.0, Grub loader for ALT Linux - immuensus GNU LGPL v3, Mozilla Firefox
- munersus MPL2.0, Moodle (Modular Object-Oriented Dynamic Learning Environment) - numen3sus
GNU GPL).



