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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzanuu B 2021 - 2022
yueOHOM roly Ha 3acefaHuu Kadeapsl MeTauTypriuu U CTaHAapTH3AIUN

[Iporokonm ot 20 1. Ne

3aB. kadempoii C.M. ToN0BH3HMH

Pabouast mporpamMmma repecMoTpena, 00CcykaeHa u 0100peHa s peanuzamnuu B 2022 - 2023
yueOHOM rojly Ha 3acefaHuu Kageapsl MeTaTypriuy U CTaHAapTH3AIUN

IIporokon ot 20 . Ne

3aB. kadenpoii C.M. T00BH3HIH

Pabouas nmporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl MeTaurypruu U cTaHIapTU3aluu

IIporokom or 20 . Ne
3aB. kadenpoit C.M. lN'onoBu3HUH

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojy Ha 3aceqanuu Kadeapsl MeTarypruu U cTaHAapTU3aluu

IIporokom or 20 . Ne
3aB. xadenpoit C.M. lN'onoBu3HUH




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Ilens IUCHUIUIMHBI COCTOUT B TOM, 4YTOOBI CGHOPMHPOBATH y OOYYAIOIIHXCS
0011e-KyIbTypHBIE B TIPO(ECCHOHATBHBIC KOMIIETCHIIMM B COOTBETCTBUU C TPEOOBaHUSIMU
®I'OC BO no nanpasneruto noaroroBku 13.03.02 DiekTposHepreTKa U AJIEKTPOTEXHUKAY,
pO(UITH MOATOTOBKH «DIIEKTPOIPUBOI M aBTOMATHUKAY

3aauu JUCUUILTUHBI — YCBOCHHE CTYICHTAMMU:

- OCHOBHBIX MIPUHIIAIIOB MOCTPOCHUS, METOJIUK POCKTUPOBAHHUS
MUKPOIIPOILIECCOP-HBIX CUCTEM YIPABICHUS 3JIEKTPOIIPUBOJIOB PA3IMUHBIX MEXaHU3MOB;

- TEOPETHUYECKHX U TMPAKTUYECKHMX HABBIKOB MPOTPAMMUPOBAHMS W HAJIAJIKU
MUKPO-IIPOLIECCOPHBIX CHCTEM aBTOMATH3WPOBAHHOTO 3JEKTPONPHUBOJA U TEXHOJOTHUYECKHUX
KOM-TIJICKCOB.

2 MecTo TMCUHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil POrpaMMbl

Jucuunnuaa OCHOBBI MUKPOMIPOIIECCOPHON TEXHUKU BXOJUT B 4YacTh y4eOHOIO TIaHa
dbopMupyeMyr0 y9acTHUKaMU 00pa30BaTeIbHBIX OTHOIICHHI 00pa30BaTeIbHOM MPOTPAMMBI.

Jis  u3ydeHus  OUCHMIUIUHBI  HEOOXOAUMBbI  3HaHUS  (YMEHHS, BIIAJCHHUS),
c(OpMHUPOBAHHEIC B PE3YJIbTATE U3yUCHUS TUCITUTUINH/ TIPAKTHK:

Anrebpa JIOTUKH U OCHOBBI TUCKPETHON TEXHUKHU

TeopeTrnueckne OCHOBBI JIEKTPOTEXHUKU

DNEeKTPUYECKHI TPUBOJ]

3HaHus (yMeHUs, BIIaJIEHUs ), TOJIyYeHHbIE IPU U3YYCHUH JaHHOW JUCIUILTUHBI OyAyT
HEOOXOIUMBI JIJISl U3YYCHHSI UCIIUILTNH/TIPAKTHK:

ABTOMaTHU3UPOBAHHBIN AIEKTPOIPUBO/T

[Iporpammupyembie IPOMBIILIEHHBIE KOHTPOJUIEPHI

ABTOMAaTHU3AIMS TUTTOBBIX TEXHOJIOTHYECKUX ITPOIIECCOB

ABTOMATU3UPOBAHHBIA  JJIGKTPOIIPUBOA B  COBPEMEHHBIX  TEXHOJOTHUSIX (B
METaITypTUn)

Cuctemsl yripaBieHUs JIEKTPOIIPUBOIOB

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThI 00y4YeHH s

B pesynprare OCBOEHHUS IUCHMIUIMHBI (MOyJsi) «OCHOBBI MHKPOIPOIIECCOPHON
TEXHUKN 00y4aroUuiics JoHKeH 001a/1aTh CIAeAYOUMMI KOMIETEHIIUSIMHU:

KO)I HHJUKaTOopa I/IHI[I/IKaTop JOCTHXKXCHUA KOMIICTCHIIN

[IK-2 CnocoOHOCT, TOATOTOBUTh TEXHUYECKOE 3aJlaHue Ha pa3padOTKy CHUCTEMBbI
AJICKTPOIIPHBOJIA

[K-2.1 OcymiecTBiseT MNOATOTOBKY TEXHHYECKOTO 3aJaHus Ha pa3paboTKy
CHCTEMBbI AIEKTPOIPUBOJIA




4. CTpyKTypa, 00bEM H coep:KkaHue TUCHUIIMHBI (MOAYJIS)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTaBIsAET 4 3a4eTHBIX enuHull 144 akasn. yacoB, B TOM

YUCJIC:

— KOHTaKkTHas padora — 69,8 akaj. yacos:
— aynuTopHas — 68 akaj. 4acos;
— BHeaynuTopHas — 1,8 aka. yacoB

— caMOCTOsITebHAs paboTa — 74,2 akaJl. 4acoB;

®dopma aTTecTallum - 3a4EeT C OLEHKOMN

AynuropHas g
o | KOHTaKTHAS pabota E 3 dopma TeKyIero
=
= B aKaJl. 4acax 5} Bung KOHTPOJIS
Pazzen/ Tema 3 (B axaz. yacax) = . p Kon
S g ©| camocTosATENBHOM | ycrieBaeMOCTH U
JIACIMTUTHHBI 3 £ o ., | kommeTeHIMK
O = paboThI TIPOMEKYTOYHOM
na0. | mpakr. |3 g
Tlex. Z'g aTTecTaluu
3aH. | 3aH. [O 9
1. Opranmzanuss MHKpO-IIpoLeccopa
(MII) u muxpo 9BM
1.1 Beenenue: MII cpencra B
CHCTeMaX aBTOMAaTHU3UPOBAHHBIX IMoaroroBka k R
P A JlaGopatopHbie MK-2,
3NEKTPONPHBOIOB.  OCHOBHBIE 5 5 1a60paTOpHO- AGOTEL
OTIpeZieTIeHNs], XapaKTePUCTUK H TIPaKTHIECKOMY PabOTEI. MK-2.1
VYcTHBIH ompoc.
Ki1accupuKanus 3aHATHIO
MHKPOIIPOLIECCOPOB.
1.2 Apxurtekrypa
OTHOKPUCTAIILHOTO
MUKpOIpoLeccopa: 6
OmnepanoHHBII 0JI0K:
apu(PMEeTHKO-TOTHUECKOE
CTPOMCTBO, OJIOK PErucTpoB IonroroBka k R
yerp ’ p P A JlaGopatopHbie MK-2,
o0Iero Ha3Ha4YeHHs, PETHUCTP 71a00paTOPHO-
5 5 paboThL. nK-2.1
MPU3HAKOB (¢maros); HPaKTUYECKOMY . :
. YceTHbIl onpoc.
VYupapisomuii  OJIOK:  perucTp 3aHSTHIO.
KOMaHJ (MH-CTpYKLMii), cxema
CHHXPOHH3AIlM U YIPaBIICHNUS;
Hurepdeiicubiii 610k: Oydeps
JNaHHBIX, ajapeca, BHYTpPEHHHE
IIWHBI.




1.3 Cucrema mnaMmsiTé MHKpO
OBM: Knaccudpukaums  u
OCHOBHBIE XapaKTePUCTHKH
3a-TIOMHHAOIINX YCTPOMCTB.
OpraHusanus CTaTHYECKUX U
JUHAMAYECKHX  OINePaTHBHBIX
3aIIOMUHAOIIHX YCTPOUCTB.
Opranuzanys MIOCTOSIHHBIX
OJTHOKPATHO-TIPOTrPaMMHPYEMBIX
u HepenporpaMMUpPyEMBIX
3alIOMHUHAIONIUX YCTPOHUCTB.

TloaroroBka k
1a60paTOpHO-
MIPAKTHYECKOMY
3QHSTHIO.

Jlab6opaTopHble
paboThlL.
YcrHBI onpoc

MK-2,
MK-2.1

1.4 Cucrema xomangy MII:
Kraccubpukamusi, CTpyKTypsl U
dopma-ter  komanza; CrocoOb
ajipecanu JaHHbBIX; KoMaHgbl
MePEChUIKH, 00pa0OTKHU IaHHBIX,
MePEXO0/I0B, YIIpaBJICHUS
MPOTPaMMO. [onsTHst o
SI3BIKAX MPOTPaMMHUPOBAHHUS,
CIIOCOOBI MIPE/ICTaBICHAS
JTAHHBIX. ANTOPUTMBI
BBITIOJTHEHUS MIPOCTBIX
[IUKJIOBBIX mporpamMm u
poTpaMm apupMeTHIecKoit
00pabOTKN MacCHUBOB JaHHBIX

ITogroroBka k
nabopatopHo-
NPaKTUYECKOMY
3aHATHIO

Jlab6opaTopHble
paboThI.
VYcerHblii onpoc

MK-2,
MK-2.1

1.5 Untepdeiic
MHKpPO-TIPOIIECCOPHBIX ~ CHUCTEM
(MIIC): OcHoBHBlE (YHKIHU
uHTepdetideiica; CriocoOsI
OpraHu3anyy oOMeHa JaHHBIMHU
Mexgy MII u  BHemHMMH
YCTpOWCTBaMu:
HpOrpaMMHO-YIpaBisieMast
nepeada, NpAMOH JOCTYH K
HaMATH, CHUCTE€Ma HpEephIBaHMU;
WHuTepdeiicHpie  KOMIIOHEHTBI
MIIC: KOHTPOJIJIEPBI
NpepbIBaHMM, MPSMOro J0CTyIa
K TaMATH, I[IpOrpaMMUpyeMble
TaliMepsl, MPUEMOIICPEATUNKH;
OpraHuzaiys CHUCTEMHBIX LIMH
JTaHHBIX, aJpeca, YIpPaBICHUS U
CBA3U c BHEIIHUMH
YCTpOUCTBaMU.

IToaroroBka k
nabopaTopHo-
TIPaKTHIECKOMY
3aHATHIO

JlaGopatopHbie
paboTsl.
VYerHbIl onpoc

MK-2,
MK-2.1

HWroro no pazneny

25

25

2. Mwuwkpo DOBM B
ABTOMAaTH3UPOBAHHOTO
JNEKTPONPUBOJIA.

CUCTEME




2.1 Apxutekrypa mukpo OBM

JUISE yIpaBiIeHUs
ANIEKTPOIIPHUBOIOM:
Opranusanus BBOJIa-BbIBO/IA

HENPEPBIBHBIX H JTUCKPETHBIX
(JToruyeckux) CUTHAJIOB;
Opranuzamusi CBSI3H  MHUKpPO
OBM ¢ THIOBBIMH JaTYHKAMU
KOOpIHMHAT JIBHOKECHHS
anektponpuBona. [lonarue o
UPPOBBIX (unpTpax.
PasHocTHBIC YpaBHEHHUS 74
ITOPUTMBI IPOTPAMMHUPOBAHUS
THUIIOBBIX JMHAMHYECKHUX
3BeHbeB.  [IporpammupoBaHue
HEJIMHEHHBIX 3BEHLEB

TloaroroBka
1a60paTOpHO-
MIPAKTUYECKOMY
3aHSATHIO

JlaGopatopHbie
paboThL.
VYeTHBIl ompoc

MK-2,
MK-2.1

2.2 IIporpammupoBanue
JIOTUYECKHUX cXeM
TEXHOJIOTHYECKOH aBTOMATHKH.
Asroputm paboThI
MHUKpPOTIPOLIECCCOPHON CUCTEMBI
MOAYMHEHHOTO PETyJIH-POBAHUS
CKOpOCTH JIBUTaTes
MIOCTOSIHHOTO TOKa.
3aKiIroYeHUe: MIePCTICKTHBEI
Pa3BUTHS MHKPOIPOIIECCOPHBIX
CPE/ICTB M TNPUMEHEHHS MHUKPO
O9BM B CUCTEMaxX
ABTOMAaTH3UPOBAHHOTO
AJIEKTPONPHUBO/IA.

ITogroroBska k
nabopaTopHo-
MIPaKTHYECKOMY
3aHATHIO.

JlaGopatopHbie
paboTHL.
VYcTHbIi ompoc

MK-2,
MK-2.1

Hroro no pazneny

Hroro 3a cemectp

34

34

3a0

HToro no gqucLuIinHe

34

34

3a4eT C OLIEHKOM




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jlns  peanu3ani  TPEAYCMOTPEHHBIX BUAOB Y4eOHOH pabOThl B  KauyecTBe
00pa30-aTenbHBIX TEXHOJIOTHI B MPENOIaBaHuU JUCIUTUTHHBI «OCHOBBI MUKPOTIPOIIECCOPHOMN
TEXHUKW» WCIONB3YIOTCS TPAJAUIMOHHAS M MOJYJIbHO-KOMIIETCHTHOCTHASI TEXHOJIOTHH.
[Tepenaya HEOOXOUMBIX TEOPETUICCKHUX 3HAHUI U OPMUPOBAHUE OCHOBHBIX TIPEICTABICHUN
no Kypcy «OCHOBBI MHKpOIPOLECCOPHON TEXHUKH» MPOUCXOIUT C MCIIOIb30BaHUEM
MYyJBTUMEAUHHOTO 000pymoBaHUs. JIeKMu mPOXOoasaT B TPAAUIIMOHHON ¢Gopme u B (opme
JCKIMA-KOHCYIbTalMid. Ha JeKIUsIX—KOHCYNbTAllMAX H3JIOKEHHE HOBOI'O Marepuala
COIMPOBOXKAACTCS MIOCTAHOBKOW BOIPOCOB U JTUCKYCCHEH B TOMCKAX OTBETOB HA 3TU BOIPOCHI.
CamocrosiTenpHas paboTa CTUMYJIHPYET CTYACHTOB B IPOIECCE OATOTOBKH K J1a00paTOPHBIM
paboTam, yCTHBIM OIPOCAM M UTOTOBOW aTTECTAIIHH.

6 YueOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOH PadoThl 00y4aroIMXcst
[Ipencrasneno B npuioxenuu 1.

7 OueHOYHBIE CPeACTBA /1Jisl IPOBeeHHs POMEKYTOUHOI aTTecTAlMH
[IpencraBieHbl B IPUIOKEHUU 2.

8 VYueOHO-MeTONMYecKOe M WH(POPMAINMOHHOE o0ecneyeHHe AUCHUILINHBI

a) OcHoBHas UTEpaTYypAa:

1. Cmupnos, 0. A. OCHOBBI MUKPO3JIEKTPOHUKU U MUKPOIPOLIECCOPHON TEXHUKH !
yuebHoe mocobue / 0. A. Cmupnos, C. B. Cokonos, E. B. TuroB. — 2-¢ u3ja., ucnp. —
Cankr-IlerepOypr : Jlans, 2013. — 496 c¢. — ISBN 978-5-8114-1379-9 . — Tekct :
onekTpoHusli  //  Jlamp  :  2JeKTpOHHO-OMOJHMOTeuHas  cucrema. —  URL:
https://e.lanbook.com/book/12948 (nmara obparuenus: 24.09.2020). — Pexxum jmoctyma: st
aBTOpU3. MOJIb30BATEINEH. .

0) JlonmosiHuTeAbHAS JIUTEPATYpA:

1. Urnaros, A. H. MHUKpOCXEMOTEXHHKA U HAHOAIIEKTPOHHUKA : yueOHoe mocobue / A.
H. UrnaroB. — Canxkr-IlerepOypr : Jlans, 2011. — 528 c. — ISBN 978-5-8114-1161-0 . —
Texcr : onmextpoHHblid // JlaHp : 9neKTpoHHO-OMOmHMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/2035 (mata oGpamienus: 24.09.2020). — Pexum goctyna: s
aBTOPH3. TIOJIb30BATEIIEH. .

2. Konenos, JI. A. TexHONOTUS ¥ KOHCTPYKIUS MHUKPOCXEM, MHKPOIPOIIECCOPOB U
MHKpPOCOOpOK : yuebHOoe mocobue / JI. A. Konenos. — 3-¢ u3n., crep. — Cankt-IlerepOypr :
Jlanb, 2009. — 400 c. — ISBN 978-5-8114-0766-8 . — Tekcr : anekrponHsiii // Jlaup :
3NIEKTPOHHO-OMbOMHoTeynass cucrema. — URL: https://e.lanbook.com/book/192  (mata
obpaienus: 24.09.2020). — Pexxum goctymna: it aBTOPU3. MOJIb30BATEICH.

4. OCHOBBI MHKPOIIPOIIECCOPHOI TeXHUKH : yueOHoe mocobue / C. U. JIykpsiHos, /1. B.
HIBumuenko, E. C. Cyciuupia u ap. ; MI'TY. - Marauroropck : MI'TY, 2014. - 1 snekTpoH.
OIIT. TIMCK (CD-ROM). - 3ard. c THUTYJL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1396.pdf&show=dcatalogues/1/1
123851/1396.pdf&view=true (mara oOpamenus: 14.05.2020). - MakpooObekT. - Tekct :
AJIEKTPOHHBIN. - CBeleHus TocTynHbI Takke Ha CD-ROM.

5. IMapcynkun, b. H. HMcnonb3oBanue sKCEepUMEHTAIBHO-CTATUCTUYECKUX METOOB
MOJICTTMPOBAHHMS ISl YIPABJICHHS TEXHOJOTMISCKUMH IpolieccaMu © yueOHoe mocobue / B H.
[Tapcynkun, C. M. Annpees, E. C. Ps6uukoBa ; MI'TV. - MarHHToropCK 2012. - 177 c.
rpad., CXEMBI, TaoI. URL
https.//magtu.|nformsystema.ru/uploader/flIeUpload?name:597.pdf&showzdcatalogues/l/ll
03150/597.ndf&view=true (mara o6namenns: 14.05.2020). - MaknooOrekr. - Teker :



978-5-9967-0292-3. - UMeercs neyaTHBIA aHAJIOT.

6. Ps6uukos, M. FO. Anroputmsl 1 criocoObl CaMOHACTPOUKH CPEACTB PEryIHMPOBAHUS
B COBPEMEHHBIX MHKPOIIPOIIECCOPHBIX KOHTpoJutepax . nmpakTukyMm / M. 1O. Ps6unkos, C. M.
Annpees, E. C. Psa6uukoa ; MI'TY. - Maraurtoropck, 2012. - 136 c. : un., cxemsl, Tabm. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=602.pdf&show=dcatalogues/1/11
04154/602.pdf&view=true (mara oOpamenus: 14.05.2020). - Makpooosekt. - Tekcr
ANEKTPOHHBIN. - IMeeTCsl meyaTHbIN aHaJIor.

7. PabuukoB, M. 1O. IIporpammupoBaHre MUKPOIPOLECCOPHBIX KOHTPOJUIEPOB Ha
SI3bIKaX BBICOKOTO YpOBHS : yueOHOe nocobue / M. 0. Ps6unkos, E. C. Psouukosa ; MI'TV. -
Marnuroropek : MI'TVY, 2017. - 1 sanektpoH. onr. quck (CD-ROM). - 3arui. ¢ Tury. skpaHa. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3135.pdf&show=dcatalogues/1/1
136399/3135.pdf&view=true (mara oOpamenus: 14.05.2020). - MakpooObekT. - TekcT :
ANIEKTPOHHBIN. - CBeaeHus noctynusl Takke Ha CD-ROM.

3. OCHOBBI MUKPOIIPOIIECCOPHOM TeXHUKH : yueOHOe ocodue / [C. U. JIykbsHos, /1. B.
Bumaenko, E. C. Cycnunpin u ap.] ; MI'TY. - Marauroropck, 2013. - 139 c. : wi., auarp.,
CXEMBI, TaoII. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=611.pdf&show=dcatalogues/1/11
05003/611.pdf&view=true (mara oOpamenus: 14.05.2020). - MakpooosekT. - Tekcr
anekTpoHHbIH. - ISBN 978-5-9967-0331-9. - ImeeTcs medaTHbIH aHAIIOT.

B) MeToanyeckue yKazaHus:

8. Ilapcynkun, b. H. IIporpammupoBaHne MHKpPOIPOLECCOPHBIX KOHTPOJIIEPOB
Pemukont P-130 : maGopaTopHblii HpakTHKyM Mo AucuuiinHe "TexHudeckue cpelncTBa
aromaruzaimu" / b. H. Iapcynkun, C. M. Auugpees ; MI'TY, Kad. npomsiiuieHHON
KUOEPHETUKH U CUCTEeM yrpaBlieHus. - Maruutoropck : MI'TY, 2011. - 1 3neKTpoOH. OMNT. TUCK
(CD-ROM). - 3ari. c THTYJL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1545.pdf&show=dcatalogues/1/1
124709/1545.pdf&view=true (mara oOpamenus: 14.05.2020). - MakpooObekT. - Tekct :
3NIEKTPOHHBIN. - CBefieHus 1ocTynHbl Takke Ha CD-ROM.

9. MamunHHble s3bIKH. OCHOBBI MHKPOIPOIIECCOPHON TEXHHUKH : JIaOOPaTOPHBIN
npaktukym / C. W. JlykesiroB, JI. B. IlBumuenko, E. C. CycnuusiH u gp. ; MITVY. -
Marnutoropck : MITY, 2016. - 130 c. : Tabm, cxems, Tpad. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2895.pdf&show=dcatalogues/1/1
134264/2895.pdf&view=true (mara oOpamenus: 14.05.2020). - MakpooObekT. - Tekct :
ANEKTPOHHBIN. - IMeeTCs meyaTHbIN aHaJor.

10. Amnpapees, C. M. IIporpaMMupoBaHHE MHKPOIIPOIIECCOPHBIX KOHTPOJUICPOB
SIMATIK S7 300/400. JlabopaTtopHblii pakTukyM : yuebHoe mocobue / C. M. Anapees, M.
1O. Ps6unkos, T. I'. Cyxonocosa ; MI'TVY. - Marautoropck : MI'TV, 2016. - 1 anekTpoH. omnT.
JICK (CD-ROM). - 3ari. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2664.pdf&show=dcatalogues/1/1
131351/2664.pdf&view=true (mara oOpamenus: 14.05.2020). - MakpooObekT. - Tekct :
AJIEKTPOHHBIH. - CBeleHus 1ocTynHbI Takke Ha CD-ROM.

r) [Iporpammuoe obecneuenue u UHTepuer-pecypceni:



IIporpammHoe o0ecnieuenne

HaumeHnoBanue .
o Ne norosopa Cpok neiicTBUS JTULEH3UU

7Zip cB000IHO pacupocTpansgeMmoe I10 0eCcCpOYHO

MS Office

2007(Benoperx) K-171-09 ot 18.10.2009 0eccpouHo

MS Windows 1 171.09 or 18.10.2009 GeccpouHo
7(benopenk)

FAR Manager cBoOoHO pacrpoctpansemoe [10 OeCCpPOYHO

IIpodeccnonanbHbie 0a3bl JAHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI
HasBanue xypca CchlLIKa
OnekTpoHHas 0a3a nepuoanyYecKux uznaHuil East
View Information Services, OO0 «IBUC»
HannonanpHas nH(GOPMaIMOHHO-aHAIUTHYECKAas
cucreMa —  Poccuiickuil  HMHIEKC — HAay4HOIO
uutuposanus (PMHII)
[TouckoBass cucrema Axagemus Google (Google
Scholar)
WNudpopmannonnas cucrema - EnuHoe okHO Joctyna K
H(MOPMaLIMOHHBIM pecypcam
®denepasibHOE roCy/1lapCTBEHHOE OrOIKETHOE
yUpeXKICHUE «DenepanbHbIi uncruryt|URL: http://www1.fips.ru/
MIPOMBIIIICHHOM COOCTBEHHOCTH
9 MartepuajibHO-TeXHHYeCKoe ofecrevyeHne TUCIUTLTHHBI (MOTY 1)

https://dlib.eastview.com/

URL:
https://elibrary.ru/project_risc.asp

URL.: https://scholar.google.ru/

URL.: http://window.edu.ru/

MarepuanbHO-TEXHHUECKOE 00ecIieueHNe JUCIUTUINHBI BKITIOYACT:

VYdeOHbIe ayJUTOPUH [T IPOBEACHHS 3aHATHIA JIEKITMOHHOTO THTIA

VY4yeOHble ayqUTOpPUU JUISL TIPOBENEHUS NPAKTUYECKUX 3aHATHH, TpYNIOBBIX U
WH/IMBUIYAIBHBIX KOHCYJbTAllMH, TEKYIIErO KOHTPOJII M IPOMEXKYTOYHOH aTTEeCTaIlH:
MynbTHMeAUIHBIE CPECTBA XPAHEHNUS, IIepeiadn U npecTaBieHus nHpopmannu. Komriekt
MYJIbTHMEINIHBIX MMPE3SHTAINH 110 BCEM TeMaM JUCIUTUINHBL.

VYuebHas ayaAuTOpUs IS IPOBECHUS 1aO0OpaTOPHBIX paboT:

JlaGoparopusi 3JIE€KTPOTEXHUKHM M 3JeKTpoHUKH: KoMiuiekT obopynoBaHus s
HPOBE/ICHHUs JTaDOPATOPHBIX PabOT HA OCHOBE MUKPO-KOHTposLIepa Arduino Uno.

[Tomemenust At camMoOCTOSITENFHOW — paboTel  oOywarommxcs:  [lepcoHanbHBIC
xoMnbroTepsl ¢ naketom MS Office, Brixomom B MHTEpHET U € JOCTYIIOM B 3JEKTPOHHYIO
nH()OPMaAIMOHHO-00Pa30BATENBHYIO CPEAY YHUBEPCUTETA

ITomemenne Uit XpaHeHHs M NPOQUIAKTUYECKOTO OOCITYyKMBaHUS Yy4eOHOTrO
000pyT0BaHUs.

Mecta nans XpaHeHHMs Y4eOHO-HarfsAHbIX NOCOOMH M y4yeOHO-MEeTOAMYECKOU
JOKYMEHTAIUH.

Ipuiaoxenne 1
YueOHO-MeTOoANYeCKOe o0ecrieYeHrne CAaMOCTOSITEeIbHOIH pa0doThI CTY/ICHTOB

CamocrosTenbHas paboTa CTYAEHTOB B X0JI€ ayIUTOPHBIX 3aHATUH OCYIIECTBISAETCA
Mo/l KOHTPOJIEM IIpernojiaBaTesis B BHJIE BBINOJIHEHUS JAOOPATOPHBIX paboOT, KOTOpbIE
OIIpeleNsAeT IPENoJaBaTelb Il CTYACHTA.

BHeaynutopHas camocTrosiTenbHasi padoTa CTYAEHTOB IpPENojiaraeT MOArOTOBKY K
JEKIIMOHHBIM, J1a00OPaTOPHBIM 3aHATHSM, K TECTMPOBAHUIO; BBIOJHEHHUE CaMOCTOSTEIbHBIX
paboT; U3yueHue JIEKTPOHHBIX YUeOHUKOB; MOJTOTOBKY K 3a4eTy.
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Ilo maHHOW MUCLHUILIMHE IPEAYCMOTPEHBI Pa3jIudHbIe BUABI KOHTPOIS PE3YJIbTATOB
00yd4eHUsI: YCTHBIM OMPOC, TECTUPOBAHUE, 3aIUTa JJA0OPaTOPHBIX PadoOT.

KoHTpoJibHBIE BOIPOCHI
Pazoen 1. Opeanuzayus mukponpoyeccopa (MI1) u muxpo IBM.

1. B uem cocTouT ocHOBHOE oTimure Mukpomnpoieccopa(MII) ot mukpo DBM?
2. B 4yeM cocToMT OCHOBHOE oOTiMuuMe MUKpo OBM oT mnporpammupyemoro
KOHTpoJiepa?
3. Kakue ocHOBHbIE MOKa3aTenu paboTsl Xapakrtepu3yoT MII kak smeMeHT
BBIYMCIIUTEIILHOTO yCTpOKCTBA?
4. Kakue OCHOBHBIE TMOKa3zaTenu padoThl xapakrepusyloT MII kak Oomburyro
MHTETPAIbHYI0 MUKpPOCXeMy?
5. Kakue ocHOBHBIE OJIOKH BXOJIST B COCTAaB OJHOKpUCTaIbHOrO MIT?
6. Kakoe HazHaueHne uMeeT peructp npusHakos (¢uaros)?
7. Kakue ocHOBHBIE ()YHKIIMH BBITIOJIHSET UHTEpheic?
8. Ha3zoBuTe ocHOBHBIE cr1ocOOb 0OMeHa uHpopmanuein Mexay MII u BHemIHUMU
ycTpoiicTtBamu?
9. HazoBuTe OCHOBHBIE CLIOCOOBI aJipecaiiy JaHHBIX 7
10. Ha xakue rpymnmbl 1mo (yHKIMOHAJIBHBIM TPU3HAKAM TOJPA3JEIAIOTCS BCE
koMauael MIT ?
11. Ha3zoBuTe OCHOBHBIC KOMaH/Ibl IEPECHIIIKH JIAHHBIX ?
12. Ha3zoBuTE OCHOBHBIC KOMaH 16l 0OPAa0OTKH JTaHHBIX ?
13. HazoBuTe OCHOBHBIC KOMaH/IbI IEPEXOIOB?
14. Yrto Takoe sA3bIK MPOrpaMMUPOBAHUS?
15. Kakue s13bIku IporpaMMHUpOBaHUS SBJISIOTCS IPOCTEUILINMU?
16. Kakue ocHOBHBIE CLIOCOOBI MPEICTABICHUS JAHHBIX?

Pazoen 2. Muxpo OBM 6 cucmeme asmomamusupos8aHHo20 21eKmponpusooa

1. Kakoe ocHoBHOE Ha3HaueHue 13V B cocraBe Mukpo 9BM?

2. Kakoe ocHoBHoe Ha3zHaueHue O3V B coctaBe Mukpo 9BM?

3. Kakme ocHOBHbIE BapuaHThl INpuMeHeHMs Mukpo OBM B cucremax
ABTOMATUYECKOTO YIIPABJICHUS AIEKTPONpUBOAAMU?

4. C momoupl0 KakWx YCTPOWCTB cBsizZaHa MUKpo OBM c anekrponpuBoaom
HOCTOSIHHOT'O TOKa?

5. Yto Takoe udpoBoit GuisTp?

6. ITIpuHIMIT TOCTPOEHHUS aNrOpUTMa MPOTPAMMHUPOBAHUS HHTETPHUPYIOMIETO
3BeHa?

7. [IpuHIMD [IOCTPOCHUSA anropuTMa [IPOrpaMMUPOBAHUS
TuddepeHIHpyoLero 3BeHa’?

8. IlpyHIMI MOCTPOEHUS aAIropuT™Ma NPOrPAaMMHUPOBAHUS  ANEPHUOIUYECKOIO
3BeHa?

9. IlpuHnmm mnocTpoeHus anropuT™Ma pabotet MIIC  ympaBnenus
JIEKTPONPUBOAOM IIOCTOSTHHOTO TOKA C MOAYNHEHHBIM PETYJINPOBAHUEM KOOpAUHAT ?

10. Yro mnpuHMMAOT 3a HHTEpBal JUCKPETHOCTH BbruMcieHnid B MIIC
YIPaBIEHUS 3JIEKTPOIIPUBOIOM?

Criucok 1abopaTopHbIX paboT

1. CoOopxka u mporpaMMHpOBaHUE YCTPOUCTBA JUISI MUTAHUS CBETOIMO/IaMU Ha OCHOBE

11
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©CoNo O

11.
12.
13.
14.
15.
16.
17.
18.
19.

20.

21.
22.
23.
24.
25.

26.

koHTpoutepa Arduino Uno.

2. TMomkmrouenue Kk kouTposiepy Arduino Uno ananoroBoro npubdopa Ha mpuMepe

MMOTEHLIMOMETPA.

3. Hccrnenosanue mMUpOTHONW MOAYIAIMKA KOHTpoJutepa Arduino Ha nmpumMepe

noakiarouenus RGB ceeroaunoa.

4. Hcnonbp30BaHUE MAaCCUBOB U LOUKIIOB IJIA IpOrpaMMUpPOBaHNA KOHTPOJJIEpA ITPU

MNOAKJIFOYCHUHU HECCKOJBKHX CBETOAMOOAO0B.

5. H3yueHue IOTUYECKUX ONEPATOPOB (U, WIH, HE,...) IPHU MOAKIIOYEHUN KHOIIKU K

KoHTpoJutepy Arduino.

6. COopka u mporpaMMHpOBaHHE YCTPOICTBA Il MOAKIIOYeHHs (poTope3ucTopa u

JICTIMTEIS HANPSDKEHUsT Ha OCHOBE KoHTpoJsuiepa Arduino Uno.

7. HWcnomp3oBanue KOHTPOJUIEPA B KAYECTBC BOJIBTMETPA, MMIOAKIOYCHNUE TEPMOJAaTUUKaA

" BBIBO/J] 3BHAYCHHA HA MOHHUTOP IMOCJICAOBATCIILHOI'O ITOPTA.

8. IloakiroyeHue cepBONPHUBOJIA K KOHTPOJUIEPY U YIIPABICHUE UM.
9. TonkmroueHue K KOHTPOIIEPY HHPPAKPACHOTO MPHUEMHUKA U CYUTHIBAHUE KOJIOB C

ImyJibTa JJIs1 TCIICBU30pa.
Hepeqenb KOHTPOJIbHBIX BOIIPOCOB IJISl IIOATOTOBKH K 3a4€Ty

OcnoBHoe otanuue mukpornpoueccopa(MII) ot mukpo IBM.

OcHoBHOe oTnuyre MUKpo DBM 0T mporpaMmMupyeMoro KOHTpoJIIepa.

Kakme ocHoBHBle mOKa3zaTrenu paboTel  xapaktepuszytoT MII kak  s1eMeHt
BBIYUCIIUTEIILHOTO YCTPOKCTBA ?

Kakue ocHoBHBIE MTOKa3zaTenu paboTel XxapakTtepusytoT MII kak OOJbIIYI0 HHTErPaTbHYIO
MHUKpOCcXeMy?

Kakue ocHOBHBIE OJIOKM BXOJST B COCTaB OJHOKpUcTanbHOro MII?

Kakoe Ha3HaueHNEe UMeeT perucTp npu3HakoB ((aros)?

Kakue ocHoBHBIE (DYHKITMH BBITIOJIHSET HHTEPGhEC?

Crnioco6b1 oomena  uH(popMmarmeid Mexxay MII n BHEIIHUME yCTPOHCTBAMH.

CrniocoOsI afpecauu J1aHHBIX.

. Ha xakmne I'pYIIILI ITO q)YHKHHOHaIII)HBIM IMpU3HAKaM MMOoApa3aACIAOTCA BCC KOMaH/IbI

MIT?

Komannp! nepechliky JaHHBIX.

Komanap 00pabOTKH TaHHBIX.

Koman el nepexoioB.

Yro Takoe A3bIK IPOrPaMMHUPOBAHMS?

Kakwue s13p1ku mporpaMMHUpOBaHUS SBJISIOTCS MPOCTEUITUMU?

Kakne ocHOBHBIE cITOCOOBI MTPEICTABICHUS JAHHBIX ?

Kaxoe ocnoBHoe Ha3zHaueHue [13VY B cocraBe Mukpo OBM?

Kaxoe ocnoBHOe Ha3zHaueHne O3V B cocraBe Mukpo OBM?

Kakue ocHOBHbIE BapuaHThl IpUMeHEHUs: MUKpo OBM B cuctemax aBTOMaTH4ECKOIO
YIIPaBJIEHUS 2JIEKTPOIPUBOJAMU?

C nmomouIpI0 KakiX yCTpOUCTB cBA3aHa MUKpo DBM c anexTpornpuBoiomMm
IIOCTOSIHHOT'O TOKa?

UYro Takoe unudposoit puiabTp?

[TpyHIMI TOCTPOEHMSI aNTOPUTMA IPOrPaMMUPOBAHNS HHTETPUPYIOLIETO 3B€HA?
[IpuHIMI TOCTPOEHUSI ANMTOPUTMa MPOTPAMMUPOBAHMS  AUPEPUHIUPYIOLIETO 3BeHa?
[IpyHIMI TOCTPOEHMST aNrOpPUTMA IMPOTrPAaMMHMPOBAHMUS  ANEPUOAMUYECKOTO 3BeHa?
[Tpunnun nocrpoenust anroputMma padbotsl MIIC ynpaBieHus 31€KTponpruBoAOM
IIOCTOSIHHOT'O TOKA C MIOJJYMHEHHBIM PETYJINPOBAHUEM KOOPIUHAT?

Urto npuHUMaIOT 32 UHTEpBaJ AucKpeTHocTH Bhrunciaenuit B MIIC ynpasnenus
NEKTPONPUBOAOM?
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Hpuioxenne 2
OueHovHbIe CPpeACTBA /1Jisl NPOBeIeHUS MPOMEKYTOUHOI aTTeCTALNHU

a) HﬂaanyeMLIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBECACHUSA l'[pOMC)KyTO'lHOfI aTrrecramum:

CTpyKTypHBIii
3JIEMEHT [Inanupyemslie pe3ynbTaThl 00y4eHHs OreHOYHbIE CpeJicTBa
KOMIIETEHIINH
OIIK-1 CMOCOOHOCTBIO OCYLIECTBJISATh MOUCK, XPaHeHHe, 00padoTKY U aHAJIU3 HH(OPMALUHU U3 PA3JIHYHBIX HCTOYHUKOB U 023 1aHHBIX, P EACTABIATL ee¢ B TpedyemoM (popmate ¢
HCIO0JIb30BAHHEM HH(OPMAIMOHHBIX, KOMIBIOTEPHBIX H CETeBBIX TEXHOJIOT Uil
3HaTh —  OCHOBHbLE NOHAMUSL, ONPEOeNeHUs, XAPAKMEPUCTIUKU U [[lepeuenb KOHMPONLHBIX BONPOCOG OISl NOOLOMOBKU K 3ayenty
KIACCUDUKAYUIO MUKPONPOYECCOPOB, 3ANOMUHAIOUUX YCMPOLICME,
unmepdeiicos 1. Ocnosnoe omnuuue muxponpoyeccopa(MII) om muxpo SBM.
— cucmemy Komano 2. Ocnosnoe omauuue muxpo DBM om npoepammupyemozo Konmpoiiepa.
—  QneOPUMMbL BbINOIHEHUS RPOCMBIX YUKTOBbIX Npozpamm, npozpanm |3 Kakue ocnosnvie nokasamenu pabomer xapaxmepusyrom MII kax snemenm epl4uciumensHo2o ycmpocmea ?
apugpmemuueckoti 06pabOMKU OQHHbLY, MUNOEBIX OUHAMUHECKUX 4. Kaxue ocnoeHble nokazamenu pabomsl xapakmepusyrom MII kax 6016uyI0 UHMeSparbHyo MUKpocxemy?
36€HbE6, T02ULECKUX CXeM 5. Kakue ocHosHbie 610KU 6X00am 6 cocmag 00HOKpucmanibHo2o MII?
—  npunyunsi nocmpoenus u cnocobel peanusayuu Muxponpoyeccopuulx [0- Kaxoe nasnauenue umeem peaucmp npusnaxos (¢prazos)?
cucmem ynpasnenus s1ekxmponpusodos 7. Kaxue ocnogmvie ¢pynkyuu evinoansiem unmepgetic?
8. Cnoco6uvl oomena unpopmayueil mexncoy MII u enewnumu yempoicmeamu.
9. Cnocobul adpecayuu dannwix.

10.Ha xaxue pynnot no QoyHKyYUOHANbHbIM  NPUSHAKAM NOOPA30ENSIOMCS  6C€ KOMAHObL
IMIT?

11. Komanowi nepecvliku OaHHbIX.

12. Komanowi 06pabomru Oanublx.

13. Komanowi nepexodos.

14. Ymo maxkoe A3vik npocpammuposanus?

15. Kakue A3bIKU npoepamMmupo8anus A8IsAI0mcs npocmeuuumu?

16.Kakue ocnosHble cnocobbl npedcmagienust OaHHvix?

17.Kaxoe ocnosnoe nasnauenue 113y 6 cocmage muxpo BM?

18.Kaxoe ocnosnoe nasnauenue O3Y 6 cocmage muxpo BM?

19.Kaxue ocrosenvie eapuarnmol npumeneHis Mukpo IBM e cucmemax asmomamuueckozo ynpagienus
iexmponpueodamu?

20.C nomowvio kakux ycmpoiicme ceszana muxkpo IBM ¢ snexmponpusodom
nocmosmnnozo moxa?

21. Ymo maxoe yughposoii punomp?

22. [Ipunyun nocmpoenus arzopumma npoepamMmupo8aniis UHMePUPyoue2o 36eHa?
23.[Ipunyun nocmpoenus areopumma  npopamMmuposanus. OUGepuUHyYUpyowe2o 36exa?
24. [Ipunyun nocmpoenus aneopumma npoOSPAMMUPOBAHUS  ANEPUOOUHECKO20 36eHA?
25. [Ipunyun nocmpoenusi  aneopumma  pabomusl MIIC ynpasnenus snekmponpusodom
noCmosHHO20 MOKA ¢ NOOYUHEHHbIM Pe2yIUPOBAHUEM KOOPOUHAm?

26. Ymo npunumarom 3a unmepsan ouckpemmnocmu evruucienuti 6 MIIC ynpaenenus

o iexmponpueodom?

YMethb - Hpoe;cmupoeamh munoevle 3J1eMeHNbl s.nekmponpueoz)og u KOHmpOfleble 60npocsl
MEXHOJI02UYECKUX KOMNJIEKCOB.
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CTpyKTypHBIit
JJIEMEHT
KOMITCTCHLIUH

ITnarupyemble pe3yabTaThl 00yICHUS

OrneHOYHBIE Cpe/ICTBA

—  yMemb npoeKmuposams OCHOBHbIE NPUMEHSIEMbIE 8
Memannooopabonke MUKPORPOYECCOPHble CUCTEMbL YAPAGTIEHU.
—  NPOeKMUpO8ams, NPOSPAMMUPOSANb U UCCIE008aNb
MUKPONPOYECCOPHbIE CUCTEMbL YRPAGICHUS 2NEKIMPONPUBOO0S U
MEXHONO2UYECKUX KOMNIEKCO8

\Pasoen 1. Opeanuszayus muxponpoyeccopa (MII) u muxpo SBM.

1. B uem cocmoum ocrognoe omauyue mukponpoyeccopa(MII) om muxkpo SBM?
2. B uem cocmoum ocnognoe omauyue muxpo IBM om npoepammupyemozo xonmponnepa?
3. Kaxue ocnogmnwie noxazamenu pabomul xapaxmepusyiom MII kak snemenm uluuciumensho2o
lycmpoticmesa?
4. Kaxue ocnosnvle nokazamenu pabomvl xapaxmepusytom MII xax 601vuiyio unmespansHyio
MuKpocxemy?
5. Kaxue ocHosHble 6110KU 6X0051m 6 cOCmag 0OHOKpucmanvho2o MIIT?
6. Kakoe nasnauenue umeem pe2ucmp npusHakos (parazog)?
7. Kaxue ocnognvie (pynkyuu gvinonnsiem unmepgetic?
8. Hazosume ocHogHbie cnocobwl oomena unpopmayuetl mearcoy MII u enewrumu yempoiicmeamu?
9. Hazosume ocHogHbie cnocobbl aopecayuu OaHHbIX ?
10. Ha xakue epynnoi no )yHKYUOHATbHBIM NPUSHAKAM ROOpA30ensiomesi  6ce Komanowvl MII ?
11. Hazosume ocrnogHuvie KOMAHObl NEPecyLIKU OaHHbIX?
12. Hazosume oCHOBHbIE KOMAHObI 00PAOOMKU OAHHBIX ?
13. Hazosume ocHogHble KOMAHObL nepexo0os?
14. Ymo makoe 5136k NPpOSPAMMUPOBAHUS?
15. Kakue s3viku npocpammupo8anus A8IA10Mcst RpOCmeumumu?
16. Kakue ocnoghule cnocobwl npedcmasieHust OaHHbIX?

|Pazoen 2. Muxpo OBM ¢ cucmeme asmomamusuposaniozo 1eKmponpugood

1. Kakoe ocnosnoe naznavenue I[13Y ¢ cocmase muxkpo SBM?

2. Kakoe ocnosnoe naznauenue O3Y ¢ cocmase mukpo IBM?

3. Kakue ocrosnbie sapuanmel npumenenus Mukpo DBM & cucmemax agmomamuyeckozo ynpasieHus
riexkmponpusodamu?

4. C nomowwio kakux ycmpouicme cesizana mukpo IBM c snexmponpueooom nocmoannozo moxa?
5. Ymo maxoe yugposoii ghunomp?

6. TIpunyun nocmpoenus areopumma npocpamMmuposantis UHMezpupyoue2o 36enHa?

7. Ipunyun nocmpoenus areopumma npocpammuposanus ougpepenyupyiowe2o 3gena?

8. Ipunyun nocmpoenus  aneopumma npoSPAMMUPOSAHUs  ANEPUOOUHECKO20 36eHA?

9. IMpunyun nocmpoenusn aneopumma pabomsr MIIC ynpasenenus snexmponpueooom noCmosHHO20
moxa ¢ noouunennvim pecynuposanuem xoopounam ?

10. Ymo npunumarom 3a unmepsan ouckpemuocmu gviuucienuit ¢ MIIC ynpaenenus

o iexmponpueodom?

Bnaners

—  MUNnoGbIMU MEmMoOaMU NOUCKA U YCIPAHEHUs HEUCHPAGHOCTell
annapamuol Yyacmu 21eKmponpusooos.

—  OCHOGHbIMU NPUMEHAEMBIMU 68 NPOU3EOOCINEEe MEMoOamu
NPOSPAMMUPOBAHLUS, MUKPONPOYECCOPHBIX CPEOCE YNPAGIEeHUs
21eKmMponpuso00s

— Memooamu meopemudeckux u IKCNePUMEHMANbHBIX UCCIe008aAHUI,
NPoOSPaAMMUPOBAHUS, NOUCKA U YCINPAHEHUS HeUCIPAGHOCTel
annapamuoil Yacmu u npocpaMMHo20 obecneyenus
MUKPONPOYECCOPHBIX CPEOCME YNPABIeHUs DNEKMPONDUE0008.

Cnucox 1abopamopHuix pabom

1. Coopra u npocpammuposanue ycmpoucmea 0nis Mueanust c6emoouooamu na ocnose konmpoanepa Arduino
uno.

2. Iookmouenue k konmponnepy Arduino Uno anano2oo2o npubopa Ha npumepe no-meHyuomempa.

3. Hccneoosanue wiupomnou mooyasayuu konmpoanepa Arduino na npumepe nooxmo-uenuss RGB ceéemoouooa.
4. Hcnonvsosarue Maccugos u yukios 0 NpoSpAMMUPOSAHUsL KOHMPOIIEPd NPU NOOKIIOYEHUU HECKOTbKUX
c6emoouooos.

5. Usyuenue nocuueckux onepamopos (u, i, He, ...) npu NOOKII0YEeHUU KHONKU K Konmpoanepy Arduino.
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CTpyKTypHBIit
JJIEMEHT
KOMITCTCHLIUH

ITnarupyemble pe3yabTaThl 00yICHUS

OrneHOYHBIE Cpe/ICTBA

6. Chopka u npospammuposanue ycmpoticmea 0 NOOKTIOYeHUs (pomopesucmopa u 0e-numensi HanpAXCeHusl

Ha ocrnose konmpoanepa Arduino Uno.

7. Hcnonbsoeanue KOHmMpOepa 8 Kauecmee 601bmmempa, NOOKII0YeHUe MepMoOamyuKad i 6b1600 3HAYEHUs Hd
OHUMOP NOCNE006aMeNbHO20 NOPMA.

8. Ilookmouenue cepeonpusooa Kk KOHMPOJIEPy U YRPasIeHue UM.

9. TlooknoueHue K KOHMpoIepy UHPPAKPACHO20 NPUEMHUKA U CHUMbIBAHUE KOO8 C NYbMma O Meeusopa.

IIK-2 ciocoGHOCTHIO 06padaTHIBATE Pe3yJIbTATHI IKCIIEPHMEHTOB

3Hathb

— OCHOBHbIE NOHSAMUSL O A3LIKAX NPOSPAMMUPOBAHUS, CHOCOObI
npeocmaeieHus OaHHbIX,

—  anzopummbl 6bINOIHEHUS RPOCMbBIX YUKTIOBbIX NPOSPAMM U NPOSPAMM
apugmemuyeckoil 06pabomKu Maccugo8 OaHHbIX,

— unmepqeiic muxponpoyeccopnuix cucmem (MIIC): ocnosnvle
@ynxyuu unmepgeiica;

—  0p2aHU3AYUIO CUCTEMHBIX WUH OAHHBIX, A0pecd, YRPAGIeHUs U CBA3U
€ 6HEWHUMU YCMPOTICMEAMU,

— apxumexmypy muxpo OBM 0na ynpasnenus 31eKmponpugooom:
Opeanusayus 6600a-6b1600a HENPEPLIBHBIX U OUCKPETNHBIX (T02UHECKUX)
CUsHANIOB;

— opeanuzayuio cea3u mukpo IBM ¢ munosvimu damuuxamu
KOOPOUHAM O8UICEHUS INEKMPONPUBOO.

Hepevenb KOHMPOJIbHbIX 60NPOCO8 07151 NOO20MOBKU K 3aqdemy

Ocnognoe omauyue mukponpoyeccopa(MII) om muxpo SBM.

Ochogroe omnuuue muxpo DBM om npozpammupyemozo konmponnepa.

Kakue ocnosnvie noxazamenu pabomul xapakmepusyrom MII kax s1emenm eor4uciumensHo2o ycmpoiicmea ?|
. Kaxue ocnoenvle nokazamenu pabomsi xapakmepu3syrom MII kax 6016uiy10 UHMESPanbHYI0 MUKPOCXEMY?
Kakue ocrosnble 610Ku 6x005m 8 cocmag 0OHoKpucmanvhozo MIIT?

Kakoe nasnauenue umeem pe2ucmp npusHaxos (gnazos)?

Kaxkue ocnosnvie ghynxyuu svinonnsem unmepgetic?

Cnocobvi obmena  ungpopmayueti mexcdy MII u enewnumu yempoticmeamu.

Cnocobwl adpecayuu OaHHbIX.

10.Ha xaxue pynnot no QoyHKYUOHANbHbIM  NPUSHAKAM NOOPA30ENSIOMCS  6C€ KOMAHObL
IMIT?

11. Komanowi nepecvliku OaHHbIX.

12. Komanowi 06pabomru Oanublx.

13. Komanowi nepexodos.

14. Ymo makoe A3v1k npocpammuposanus?

15. Kakue A3bIKu npoepamMmupo8anus A8IAI0mcs npocmenuuumu’?

16.Kakue ocnosHbvle cnocobbl npedcmagienust OanHvix?

17.Kaxoe ocnosnoe naznauenue 113y 6 cocmage muxpo 9BM?

18.Kaxoe ocnosnoe nasnauenue O3Y 6 cocmage muxpo BM?

19.Kaxue ocrosenvie eapuarnmol npumernerus mukpo IBM e cucmemax asmomamuueckozo ynpaeienus
riexkmponpusodamu?

20.C nomowvio kakux ycmpoiicme cesizana mukpo IBM ¢ snexmponpusooom
nocmosnnozo moxa?

21. Ymo maxoe yughposoii punomp?

22. [Ipunyun nocmpoenus arzopumma npocpamMmupo8aniis UHMePUPyoue2o 36eHa?
23.[Ipunyun nocmpoenus arzopumma npopammuposanus OUpepuHyUpyowe2o 36eHa?
24. [Ipunyun nocmpoenus aneopumma npoOSPAMMUPOBAHUS  ANEPUOOUHECKO20 36eHA?
25. [Ipunyun nocmpoenusi  aneopumma  pabomusr MIIC ynpasnenus snekmponpugooom
nocmosnHo20 moka ¢ noOYUHEHHbIM Pe2yIUpOSanuem KoopouHam?

26. Ymo npunumarom 3a unmepsan ouckpemmnocmu evryucaenuti 6 MIIC ynpaenenus

> iexmponpusodom?

CE IO O EO O

YMethb

— npuMeHsmb u paspadamuléams Munoesle NPOSPaMMsl 06padboOmKuU
OAHHbIX;

— opeanuz06amo uHmeppeic MUKpOnpoYeccopHvix cucmem s
VNPAGIECHUSL U CEA3U C BHEWHUMU YCMPOUCIBAMU;

KOHmpO/leble 60npocsl

\Pasoen 1. Opeanuszayus muxponpoyeccopa (MII) u muxkpo SBM.
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CTpyKTypHBIit
JJIEMEHT
KOMITCTCHLIUH

ITnarupyemble pe3yabTaThl 00yICHUS

OrneHOYHBIE Cpe/ICTBA

—  0p2aHU308amb 8800-8b1600 HENPEPLIBHLIX U OUCKDENHBIX
(no2utecKux) cueHano8 Oisi YRpagieHus 1eKmponpuso0om,;

—  opeanusosamu c6a36 Mukpo IBM ¢ munosvimu damyukamu
KOOPOUHAM QBUIICEHUS JIeKMPONPUBOIA.

1. B uem cocmoum ocrognoe omauyue mukponpoyeccopa(MII) om muxkpo IBM?
2. B uem cocmoum ocnosnoe omauuue mukpo IBM om npozpammupyemozo konmpoanepa?
3. Kaxue ocnoguvie noxazamenu pabomul xapaxmepusytom MII kak snemenm uluuciumensHo2o
cmpoticmea?
4. Kaxue ocnosnwie nokasamenu pabomoi xapaxmepusyiom MII kax 601ouryio unmezpanbuyo
ukpocxemy?
5. Kaxue ocHosHble 6110KU 6X0051m 6 cOCMag 0OHOKpucmaivho2o MIIT?
6. Kaxoe nasnauenue umeem pe2ucmp npusHaxos (pnazog)?
7. Kaxue ocHosHble (hyHKyuU 8binoHsem unmepgetic?
8. Hazosume ocroeHbie cnocobwl oomena ungopmayueti medicdy MII u enewnumu ycmpoicmeamu?
9. Hasosume ocHoéHbie cnocobbl aopecayuu OaHHbIX ?
10. Ha xaxue 2pynnult no (hyHKYUOHAILHBIM NPUHAKAM NOOPA30eIsiomcst  6ce Komanowvl MIT ?
11. Hazosume ocrogHvie KOMAHOb NEPechbLIKU OAHHbIX?
12. Hazosume ocrosHble KOMaHObL 06pabomxu OaHHbIx?
13. Hazosume ocHo8Hble KOMAHObL NEPEX0008?
14. Ymo makoe 513bIK NPOSPAMMUPOBAHUS?
15. Kakue A3viKu npocpammuposanus A6IAI0Mcs NPOcmeumumu?
16. Kakue ocrogrble cnocobwvl npedcmasieHust OaHHbIX?

\Pasoen 2. Muxpo OBM 6 cucmeme asmomamusupo8anHo20 1eKmponpugood

1. Kakoe ocnosnoe naznauenue I13Y ¢ cocmase mukpo IBM?

2. Kakoe ocHosHoe naznayenue O3V 6 cocmase mukpo IBM?

3. Kakue ocnosHble eapuanmol npumeHneHus mukpo IBM 6 cucmemax asmomamuiecko2o ynpasieHus
riexkmponpusodamu?

4. C nomowto kakux ycmpoucme céazana Mukpo IBM ¢ anekmponpueooom nocmosHHO20 moka?

5. Ymo maxoe yughposoii punomp?

6. TIpunyun nocmpoenus areopumma npocpamMmuposaniis UHMezpupyoue2o 36enHa?

7. IIpunyun nocmpoenus anzopumma npopammuposanus ouggepenyupyrowezo 36exa?

8. Ilpunyun nocmpoenus aneopumma npoSPAMMUDOSAHUA  ANEPUOOUHECKO20 36eHA?

9. Hpunyun nocmpoenus  areopumma  padomvt MIIC ynpagnenus 31ekmponpugo0om nocmosiHio2o
moka ¢ noouuHerHbIM pecynuposanuem Koopouram ?

10. Ymo npunumarom 3a unmepean ouckpemmocmu gvruucnenuii 6 MIIC ynpasnenus
o iexmponpueodom?

Bnaners

— npuemamu paspabomxu Muno8slix NPoSpamm 06pabomxu OaHHbIX,

— Memooamu opeanuzayuu unmeppenca MuKponpoyeccopHbIx cucmem

015 YNpAenenus u 63U ¢ GHEUWHUMU YCIMPOUCEamiL;

— Memooamu op2anHu3ayuu 6600-6b1600a HENPEPLIGHLIX U OUCKPENHBIX
(no2uteckux) cueHanos s ynpagieHus 31eKmponpueooom,

—  npuemamu opeanusayuu céasu Mukpo IBM ¢ munosvimu
Oamyukamu KOOPOUHAM OBUNCEHUS INeKMPONPUBOOd.

Cnucox 1abopamophvix pabom

1. Coopka u npoepammuposanue ycmpoucmea 0isi MULAHUS C8eMOOUOOAMU HA OCHOBe KOHmpoanepa Arduino
uno.
2. Tlookniouenue k konmponnepy Arduino Uno ananozo6ozo npubopa na npumepe no-menyuomempa.

4. Hcnonvsosarue maccueos u yukios 0 NpoSpAMMUPOSAHUsL KOHMPONIEPd NPU NOOKIIOYEHUU HECKOTbKUX
c6emoouo008.

5. U3yuenue nocuteckux onepamopos (u, unu, He,...) npu NOOKIOYEHUU KHONKU K KoHmpoanepy Arduino.

6. Coopka u npocpammuposanue ycmpoucmea 0sk ROOKIOUeHUsL (POMOPE3UCOPA U 0e-TUMEs. HANPSIICEHUSL

Ha ocnose konmpoanepa Arduino Uno.

3. Uccneoosanue wupomnou modyasyuu konmponnepa Arduino na npumepe nooxmo-uenuss RGB céemoouoda.
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CTpyKTypHBIit
JJIEMEHT ITnannpyemsle pe3yIbTaThl 00y4EHHUs OueHOYHBIE CPEACTBA
KOMITCTCHLIUH

7. Hcnonvsosanue KoHmpoaniepa 8 Kayecmee 601bmmempa, NOOKII0YeHue mepmMooamyuKd u 8bl600 3HA4EH U H|
WOHUMOP NOCe0068amebHO20 NOPMA.

8. Ilooxmouenue cepsonpugooa K KOHMPOLNEPy U YNpaeieHue UM.

9. Ilooxmouenue k KOHMPOILEPY UHPPAKPACHO20 NPUCMHUKA U CHUMBIBAHUE KOO0 C NYIbINa OJi Mee6u3opd.




0) ITopsinok npoBeneHust NPOMEKYTOYHOM aTTeCTALMH, TOKA3ATEJM H KPUTEPHH
OLICHUBAHUS:

[TpoMesxkyTouHast aTTecTarus Mo JuciUruinHe «OCHOBBI MUKPOITPOIIECCOPHOM TEXHUKUY
BKJIIOYACT TCOPCTUUCCKHUEC BOIIPOCHI, ITO3BOJIAIOINNE OLICHUTL YPOBCHL YCBOCHUA O6y‘-IaIOH_II/IMI/ICSI
3HAHWH, W TMPAaKTHYECKHE 3aaHusl, BBISBISIONINEC CTENEHb CHOPMHUPOBAHHOCTH YMCHUH U
BJIQJICHUH, TIPOBOUTCS B (hOpME 3a4eTa C OILICHKOM.

Ilokazamenu u Kpumepuu oyeHUBaAHUA 3auema:

— Ha OLEHKY «OTJMYHO0» — 00y4aloUI1iics MOKa3bIBaeT BEICOKUI YPOBEHb CPOPMUPOBAHHOCTH
KOMIIETEHIIHH, T.€. IEMOHCTPUPYET MOHUMAHUE CYITHOCTH 3aKOHOB (DM3HMKH, X B3aUMOCBSI3H,
3HAYEHUS ISl Pa3BUTHS COBPEMEHHON TEXHUKU, CIOCOOHOCTh MPUMEHAThH (PU3HUECKHUE 3aKOHBI
JUISL pELIEHUs 3a]1a4 TEOPETUUECKOTO, IKCIIEPUMEHTAIBHOIO U PUKJIAJHOIO XapaKkTepa,
MIPAKTUYECKHE HABBIKW PELICHUS 3a7a4 TEOPETUUECKOT0, SKCIIEPUMEHTAIILHOTO U MPUKJIAIHOTO
Xapakrepa;

— Ha OILIGHKY «XOpOIIo» — O00YyYaroIIUiCcs MOKa3bIBA€T CPEIHUN YpOBEHb C(OPMUPOBAHHOCTH
KOMIIETEHIIM, T.e. BJAACET METOJaMH pEIICHUS OCHOBHBIX (DM3WYECKHUX 3a/1ad, yMeeT
MOJIb30BaThCsl  COBPEMEHHOW  HAay4yHOW  ammaparypoll ansi  [poBedeHUs  (QU3HUECKHX
HKCIIEPUMEHTOB, BJIAJICET HABBIKAMU BBIMOTHEHUS (DU3UYECKUX IKCIIEPUMEHTOB U OIICHKU HUX
pe3yIbTaToB;

— Ha OLEHKY «YyAOBJETBOPUTEJIbHO» — OOYy4arolMiiCsi MOKa3bIBa€T IIOPOTOBBI YPOBEHb
c(OpPMUPOBAHHOCTH KOMIIETCHLIMH, T.e. UMEET 3HAHUS Ha YPOBHE BOCIPOU3BEICHUS U
0OBSICHEHHUS! OCHOBHBIX 3aKOHOB (DPU3UKH, MOKET MMOKA3aTh MHTEIUICKTyalIbHbIE HABBIKU PEIICHUS
IIPOCTHIX 3a7a4;

— Ha OIICHKY «HEY/0BJIeTBOPHUTEIbHO» — pe3yabTaT 00y4eHHS HE JIOCTUTHYT, 00 y4JaIOMIUNCs He
MOJKET [M0Ka3aTh 3HaHUs Ha YPOBHE BOCIIPOU3BEACHUS U OOBSICHEHUSI OCHOBHBIX 3aKOHOB (PU3HKH,
HE MOXET M0Ka3aTh UHTEIJIEKTyalIbHbIE HABBIKY PELIEHUS IPOCTHIX 3a/1a4.
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