[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:
OWO: Makcnmos Anekceit bopMBIHCTEPCTBO HAYKH M BBICIIEIO OBPA3OBAHMS POCCUMCKOM OEJEPALINA

LlomkHocTb: IMpekggp HeBANTRRYE 1P AP BB I A ICAF 1 OMHOE OBPA30OBATEJILHOE YUPEXK/EHUE BBICIIETO OBPA3OBAHHS
[ata nognucanus: 19.08.2024 17:10:21

Vinkansibii nporpaumnii knioy:  «MOCKOBCKHUH OJTMTEXHUYECKUI1 YHUBEPCUTET»
8db180d1a3f02ac9e6052125672742735¢18b1ds  (MOCKOBCKHH MOJIUTEX)

q)aKYJIBTeT MaIIMHOCTPOCHUA

~YTBERKJIAIO

,[[exau ({)aKyane'ra ﬁammﬂocrpoeﬁm

f .
//f /k: B. Cadonon/

( / 3;) qéc'#rmi 2024 r.

<
Zrs \v (‘-}‘-‘e
2 v

e e st

PABOYAS ITPOTPAMMA JUCHUIIJIMHBI

«IIporpaMMHO-J10rHYeCKHE KOHTPOJLIEPbD)

Hamnpasnenue noarotoBku
09.03.02 «MndopmanmoHHbIe CHCTEMBI U TEXHOJIOT UM

Oo6pa3zoBarenbHas mporpamMmma (mpoduiib MOJArOTOBKH)
«HTe/UIeKTYyaIbHBIE HH(POPMAIIMOHHO-U3MEPUTEIbHbIE CUCTEMbD)

KBanmudukanust (cTerneHs) BHITyCKHUKA
bakanasp

®dopma 0OydeHus
Ounas

Mocksa, 2024 .



PaipaGoruns(m):

K.3.H., JIOLIeHT W a T.A. Jlepnna

v

Cornacosano:
3apeayiouii kadenpoii «CraHzapTH3alLNA, MeTpoloris i cepTHHKALMAY,
K.3.H., JIOLIEHT W% - /T.A. JleBuna /



wn e

Conepxanue
Henu, 3a1aun ¥ MIIaHUPYEMBbIE PE3YJIbTAThI O0YUCHHUS 110 TUCHUTITHHE . ....veevveeereenreesireeseenns 4
MecTo AUCUMILTUHBI B CTPYKTYpPE 00PA30BATEIBLHOM MPOTPAMMBI .....cvveerieeeseeesieesnreesieeeneeenes 5
CTpYKTYpa 1 COJEPIKAHNUE JUCIIUIIIIMHBL ......vvveerieriesiriesieesireessesssneesseessneesnesssneesneesneesnnesnnee e 5}
3.1. Bunbl yueOHON PAOOTBI H TPYHOCMEKOCTD .....vivviareesrissresseeseassesseesseassessessseasessessseassessnessens 5
3.2. TeMaTHYeCKUU TUTAH U3YUCHUS JTUCTIUTITHB .....vveerteesreaneeesureansesssseessesssseansesssnesssessnneannes 5
3.3, COHCPHKAHME TUCTIUTIIIHIHBL ....veneveeneeeureanteessseassesssseassesasseassesssseansessssssssessssesnsesssnesnsesssneennes 6
3.4. Temaruka CeMHHAPCKUX/TIPAKTHUYECKUX M JTAOOPATOPHBIX 3AHATHH .....vevvvenviriririeerinieenies 6
3.5. Temarnka KypCOBBIX TPOCKTOB (KYPCOBBIX PAOOT) ..uvvvervvrreiurersiireessireessireesssreesssnessssnesssnes 6
Y4eOHO-METOANYECKOE U HHPOPMAITMOHHOE O0CCIICUCHHEC . vevvvvrerrressireesssreesssressssnessnssesssns 6
4.1. HopMaTuBHBIE JOKYMEHTBI U I'OCTBI...c.ueiiiiiiiiiiiiiiie st 6
4.2, OCHOBHAS JTUTEPATYPA ...vvervianriseeesiasresseesseassessesabeassesssesbeessssssssbessssssnesbeesbsasnssssessessnessnesneas 6
4.3. JIOTIOITHUTEIBHAS JIUTEPATYPA +..vveuveenreseeueessesseesseasesssesseessesssesseasseassesseesseassesssssseessesssensens 6
4.4. DIEKTPOHHBIC O0PAZOBATEITBHBIC PECYPCBI ... e.uvitresriasresseeseassesseesseesesseesseasesseesseasesnessens 7
4.5. JIumeH3MOoHHOE U CBOOOHO PACIIPOCTPAHIECMOE IPOTPAMMHOE OOCCIICUCHHE .................. 7
4.6. CoBpemeHHBIE PO eCCHOHATBHBIC Teopus BEPOATHOCTA U MAaTEeMAaTHYECKasi CTATHCTHKA
1 UHPOPMAITUOHHBIE CTIPABOUHBIE CHCTEMBI .....uveeneriasteesireasseesseeasseessseasseessnessseessnssneessneesessns 7
MaTepranbHO-TEXHUUECKOE OOCCTICUCHIIC ......cuveerreasreesureasseessneaseessseasseessneaseessnsasesssneensessns 9
METOTUYECKIE PEKOMEHIALIHM ....vuveesseeanteesureasseessseassessasesseessssaseesssesssesssneessessnnesnsessnseansesns 9
6.1. Meroanueckue peKOMEH AU AJIsl IPEToIaBaTeNsl [0 OPraHU3ali OOYUCHHUS ........... 10
6.2. Meroaudeckne yKazaHus JJIT O0YIAFOIIUXCS TI0 OCBOCHUIO JUCIIUTUTAHBI ......vvevveeeeennnes 9
DOH/T OIIEHOUHBIX CPEIICTB - ..vvteutreeutreesureeessteesasseeessseeessseeaassesssssessasseeaasseesasseesasseesnsseesnseeesnns 10
7.1. Metoabl KOHTPOJIS U OLICHUBAHUS PE3YIBTATOB OOYUCHMS ... eeevvveereereernneenneesnneeseneeneenes 10
7.2. lllkanma v KPUTEPHH OLICHUBAHHS PE3YTBTATOB OOYICHMM ..c.ve.vvivienriiresieeeenneesieennesnnenneas 10

7.3, OTICHOUHBIC CPEIICTBA -..cuuvrerveersreantrsanseasseeasseasseeasseesssessseaasesasseesssessseessssanseessessnseessessnseens 10



1. He.]'IH, 3a/lavYU U IVIAHNPYEMBIC PE3YyJabTaTbl oﬁyquuﬂ o ITMCIOMIIJIMHE

K ocHOBHBIM 11€JIIM OCBOCHMS JTUCITATIMHBI <<Hp01"paMMHO-J'IOFI/I‘{eCKI/Ie KOHTPOJJICPBD» CIIEAYET
OTHECTH!

—  BOWTH B TEMbI POrPAMMHPOBAHHUSI MUKPOKOHTPOJUIEPOB U UCIIOJIH30BAHHMS
MHKPOKOHTPOJUIEPOB IS CBSI3H C BHEITHMMHU CHCTEMaMH B TIPOCKTaX aBTOMATH3AIUH U
POOOTOTEXHUKY;

—  H3yYeHHE OOMIMX MPUHIUIIOB MOCTPOSHUS MUKPOIPOIIECCOPHBIX CHCTEM YITPABICHUS
Pa3TMYHBIMA TEXHUYECKIMH yCTPOUCTBAMH CPEIHEN CIIOKHOCTH;

- HU3YyUCHHUC HpI/IéMOB mporpaMMUpOBaHus PA3JIMYHBIX BCTPANBACMbBIX CUCTCM.

K ocHoBHBIM 3agadaM OCBOCHUA JUCHMIIIIMHBI «HpOI‘paMMHO-HOFI/I‘-ICCKI/IC KOHTPOJUICPBD»
CJICOAYCT OTHCCTU:

—  0030p KOHTpOJUIEPOB cemeiicTBa Arduino u miar pacimpenus st Arduino;

—  paccMOTpEHHE CPeJibl pa3paboTKU | SI3bIKA IIPOrPAMMHPOBAHHS Tt KOHTpoJuiepoB Arduino;
—  CO3IaHHe KOHKPETHBIX YCTPOHCTB Ha OCHOBE KOHTposuiepa Arduino;

—  pa3paboTKy MPOEKTOB IEKTPUUCCKUX CXEM U JINCTHHIOB IPOTPaMM;

—  H3y4YCHHE METOJOB MCIIOJIB30BAHMS [LUIAT PACIIMPEHUSI (IIHIII0B);

—  wm3ydenue 6ubamorex Arduino.
OO6yyenne 1o auciuiuiiHe «IIporpaMMHO-JIOTHYECKHE KOHTPOJUIEPhD» HANpaBICHO Ha
(hopMupoOBaHUE y 00YUAIOIIUXCACICAYIONUX KOMIICTCHITUH:

Kon u HauMeHOBaHHe KOMIIeTeHIMIA NuaukaTopsbl 10CTHXKEHUS
KOMIICTCHIIUH

OIIK - 5. Cnocoben wunHctaumpoBath | MOIIK-5.1. 3HaeTr OCHOBBI CHCTEMHOTO
IIPOrpaMMHOE U arapaTHoe odecrieueHue Uit | aIMUHUCTPUPOBAHUS,  aJMUHUCTPUPOBAHUS
nH(pOpPMaLMOHHBIX M aBTOMaTu3upoBaHHbIX | CYB/, COBpPEMEHHBIE CTaH1apThl
CUCTEM MH(POPMALIMOHHOTO B3aMMO/IEHCTBHS CUCTEM
NOIIK-5.2. yMeeT BBITIOJIHATh
apaMeTPUUECKYIO HACTpONKY
MH(OPMALIMOHHBIX M aBTOMAaTU3UPOBAHHBIX
CUCTEM

HMOIIK-5.3. umeeT HaBBIKM HWHCTALISIIIUA
IIPOTPaAaMMHOTO U ammapaTtHoro oOecreyeHus
MH(OPMALIMOHHBIX M aBTOMAaTHU3UPOBAHHBIX
CUCTEM

2. MecT0 AMCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOTrPaMMbl

HucrunmuHa — «IIporpaMMHO-IOTHYECKHE  KOHTPOJUIEPBD) BXOJUT B 00pa30BaTEIbHYIO
nporpaMMmy IMOJATOTOBKM OakanaBpa 1o HampasieHuto moarotoBku 09.03.02 «MudopmarmonHsie
CHUCTEMBl M TEXHOJOTMM» U TNpOo(UI0 MOArOTOBKH «MHTeNIeKTyanbHble HHPOPMALUOHHO-
M3MEPUTENIbHBIE CUCTEMBI» JIsl OUHOU (POpMBI O0yUEHUS.



3. CTpyKTypa U cojep:KaHue IUCUUIINHBI

OO11ast TPYI0EMKOCTh JUCIUILINHBI COCTaBIIsACT 2 3aueTHBIX(e) eauHuIil(bl) (729acoB).
Nzyuaetcs Ha 5 cemectpe o0ydenus. @opMa MpoMexKyTOYHON aTTeCTalluu — 3a4eT.

3.1  Buabl yueOHoii paboThl U TPYA0EMKOCTH

3.1.1.0unas popma oOydeHUs

Ne . KoanuecTtBO CemecTpbl
Bup yueOHoii padoThl
n/n 4acoB 5 cemMecTp
1 | AyauTopHble 3aHSATHSA 36 36
B Tom uncie:
1.1 | Jleknumu 18 18
1.2 | CemuHapckue/mpaKTUYECKHIE 3aHITH 18 18
1.3 | JJaGoparopHbIe 3aHATHUS
2 | CamocTosiTe1bHasi paboTa 36 36
B Tom uncie:
2.1 | IlogroroBka u 3ammTa KypcoBOH pabOTHI 0 0
2.2 | CamMOCTOSATEIbHOE N3YUCHUE 36 36
3 | IIpomesxkyTouHasi aTTeCTAILUS
3advet/nud.3auer/3K3aMeH 3a4er
Hroro 72 72

3.2 TemaTnuyeckuii IJIaH U3y4YeHUS TUCHUNIMHBI
(o ¢popmam oOyueHus)
Tematuueckuit TIaH pa3MeniéH B mpuiiokeHuu 1 k pabodeii mporpaMme.

3.3 CoaepxaHue THCHUNIHHBI

Beenenue.

THIbI MUKPOIIPOIIECCOPOB M KPATKUE UCTOPHUECKUE CBEICHUS.
JIBa TUIa apXUTEKTYPbl KOMIIBIOTEPA.

Cuctembl CYMCIICHHS U TIPaBUIIa TTEPEBO/IA.

Tema 1. Apxurektypa MUKpoKOHTposiepa Arduino.
CTpyKTypa namMsTH porpamm.

CrexoBas maMsTh.

JleneHue naMsATH JaHHBIX Ha OaHKU.

O0651aCTh CUCTEMHBIX PETUCTPOB.

[TpucBoeHre MMEH pabOYMM PETHUCTPAM.

Tema 2. CTpykTypa KOMaHI MUKPOKOHTposuiepa Arduino.

Komanas! apudmMeTrnyeckoro caoKeHus ¢ HEOCPEICTBEHHBIM U PErUCTPOBBIM CIIOCOOOM
azpecanuu.

KomaHna 1BOMYHO-AECATUYHON KOPPEKIINH.




KomaHap! BEIUMTAHUS.
KomaHnabl yMHOXKEHUS.
Jlormyeckne KOMaHIbI.
Komannpe! casura

Tema 3. Komanp! ynpaBiaeHus.

Koman el 6€3yciioBHOrO nepexoaa.

Komanns! ycinoBHOTO niepexoza.

KomaHn 16l BBI30Ba IOAIPOrpaMMBl U BBIXOJA U3 MOIPOrPaMMBI.
Komanel TectupoBanus v GopMUpPOBaHUS OUTA.

KomaHipl c4eTYHKH.

Komanzps! cpaBHEeHUs IBYX OaiT.

Tema 4. Opranusanus LIMKIOB.

KomaH/1pl ¢ KOCBEHHBIM CIIOCOOOM a/ipecaluy.
Hedwusuueckne perucrpsl.

DU3NYECKUE PETUCTPBHI.

[IporpaMmMa HaXxO0XAEHUS CyMMbI YHCET
Jlenenue nByx0alTOBBIX YHCEN.

Tema 5. O6paboTka CUMBOJIBEHOM HH(OPMALIUH.

bnok-cxema anropurma Arduino xomoB uugp 0 —9 u A — F B ux ABOWYHBIE KOBI.

[Toanporpamma aenenus Ha 10.

[Toanporpamma nepeBojia 0JHOOANTOBBIX YMCEN U3 JBOMYHON CUCTEMBI B IBOMYHO-
JIECATHUHYIO

Tema 6. BeiBoa nHpopmManuy Ha HHIAUKATOPHI.

Cratudeckuil MmeTos BbIBOjIa HH(popMannu Ha cemucermenTHoie JKKU.
JluHamMu4eckuit MeTo1 BbIBOAa HH(popManuu Ha cemucermenTHble JKKU.
BriBona ungopmanuu Ha matpuunbie JKKU.

Tewma 7. BBoa nndopMaiiuu B MUKPOKOHTPOJIIEP B aHAIIOTOBOM popme.

[Mpunmun neiicteus AL mocnenoBaTenbHOTO MPUOTUKEHHUS.

Ha3naueHne cuCTeMHBIX PETUCTPOB, NpeaHa3Ha4eHHbIX 11 ALIL.

[Iporpamma 1711 BBOA @aHAJIOTOBBIX CUTHAJIOB.

[TpuHIMIIBI TOCTPOEHUST MUKpPOTIpOLIecCOPHBIX cucTeM. Cpencta ocHamenus IMC.

3.4 TemaTnka ceMMHAPCKUX/MPAKTHYECKHUX H JIa0OPATOPHBIX 3aHATHI

3.4.1.CeMuHapCcKue/TIPAKTHYECKHIE 3aHATHS

Tema 1. Apxurektypa MUKpoKOHTposiepa Arduino.

Tema 2. CTpykTypa KOMaHI MUKPOKOHTposuiepa Arduino.

Tewma 3. Komanp! yripaBieHus.

Tema 4. Opranusanus LHUKIOB.

Tema 5. O6paboTka CUMBOJIEHOM HH(OPMALIUH.

Tema 6. BeiBoa nHpopmManuy Ha HHIAUKATOPBI.

Tema 7. BBoa nndopmMaiiuu B MUKPOKOHTPOJIIEP B aHAIIOTOBOM popme.



3.4.2.J1abopaTopHbIe 3aHATHUS

He npenycmoTpeHbl

3.5 TemaTnka KypcoBbIX IPOEKTOB (KYPCOBbIX PadoT)
KypcoBbie paboThI/IPOEKTHI OTCYTCTBYIOT

4, Y4eOHO-MeTOAMYECKOE U MH(OPMAIIHOHHOE O0ecIieYeHne
4.1 HopmatuBHble 10KyMeHTbI 1 'OCThI

®enepanbHblil 3akoH 0T 29 nexadps 2012 rona No 273-®3 «O0 obpa3oBanuu B Poccuiickoi
Oenepanun» (C UBMEHEHUSIMH U IOTIOJIHEHUSIMHU );

denepanbHbIi TOCYyIapCTBEHHBIH 00pa30BaTEIbHBIN CTAaHAAPT BBICIIETO OOpa3OBaHHS -
OakanmaBpuaT mo HampasieHHio noarotoBku 09.03.02 HubopmannoHHBIE CHCTEMBI H
TEXHOJIOTUH, yTBepkaeHHbI [Ipukazom MunucrtepctBa obpazoBanus u Hayku PO ot 19
ceHtsiOps 2017 r. N 929 "OO6 yrBepxkaeHuu QenepanbHoro... Pepakus ¢ uamMeHeHussMu N
1456 ot 26.11.2020;

[Ipuka3 MunucrepctBa obpazoBanus u Hayku PD ot 05 ampens 2017 r. No 301 «O6
yTBepxkaeHuu [lopsiaka opranu3aiuu 1 OCyIIeCTBICHUS 00pa30BaTEIbHON NEITEILHOCTH 110
o0pa3oBaTeNbHBIM TPOrpaMMaM BBICIIETO 00pa3oBaHUsA — MporpamMmam OakanaBpHara,
porpaMmmMam CIeluagIuTeTa, IporpaMMmamM MarucTpaTypebl.

4.2  OcHoBHasi IuTEpaTypa
BopotnukoB C.A. MHpopMmanmoHHblE YCTpOiCTBA pOOOTOTEXHHUUYECKHUX CHCTEM: YyueOl.

nocobue mist By3oB. / mox pen. C.JI. 3enkeBuya, A.C. IOmenko -M.: U3zn-8o MI'TY um.
baymana, 2005 I'pudp YMO

OpeBuu E.N.OcHOBBI po6OTOTEXHUKH : Yuel. mocodue ais By3oB. -CII0.: bXB-
[TerepOypr, 2005 T'pudp YMO



4.3 lonoJHUTEIbHAS JUTEPaTypa

1. JIluanoB B.H. ABTOMaruueckue U 3JIEKTPOHHBIE CHUCTEMBbl TPAHCIIOPTHBIX CPEICTB
MOBBIIICHHOW HAACKHOCTH: yuel. mocobue ais By30B. - Konomua: Jlura, 2009 I'pudp YMO

2. Hakano D. BBesieHne B poOOTOTEXHUKY: Iep ¢ AMOHCKOTo. / o pea. A.M. ®dunatosa - M.:
Mup, 1988

3. T'onosun B.® Mexarpounoe ynpasienue. / I'pud A.H MI'1Y, 2005 - 30 c.

4. Tonoun B.®Bupryansubsie mexarponusie cuctemsbl. / Y3unne O.E., I'omosau JI.B. u ap
MI'MY, 2005 - 23 c.

DJIEKTPOHHBIE 00pa30BaTe/IbHbIE PECypPChl

IIpoBenenue 3aHATUH U aTTeCTallMil BO3MOKHO B IMCTAHLIMOHHOM (hopMaTe ¢ IpUMEHEHHEM
CHCTeMbI JTUCTaHIMOHHOTO o0yueHuss ynuBepcutera (CHO-LMS) Ha ocHOBe pa3paboTaHHBIX
Kaeapoii a1eKTpOHHBIX 00pa3oBaTesibHBIX pecypcoB (DOP) no Bcem Temam nporpammsl:.

Haszsauue D0OP
[IporpammHuo- D0P naxoautcs B pa3paboTKe
JIOTUYECKUE

KOHTPOJIEPHI

Pazpaborannbsie DOP BKIIOUAIOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.
[Topsnox mpoBeneHus: paboT B AMCTAaHUMOHHOM (hOopMare yCTaHABIMBAETCS OTAEIbHBIMU
pacropsKeHUs MU IIPOPEKTOpa Mo yueOHo#l paboTe u/min eHTPOM y4eOHO-METOANYECKON pabOThI.

HHTepHeT-pecypchl BKIIOYAIOT y4yeOHO-METOJMYECKUEe MaTepualibl B 3JEKTPOHHOM BUJE,
MIpeCTaBICHHBIC Ha caiiTe mospolytech.ru

Kaxnapiii  cTyneHT obecriedeH HMHIWBUIAYaJbHBIM HEOTPAHHMUYEHHBIM JOCTYIIOM K
AIIEKTPOHHBIM OMOIMOTEKaM YHUBEPCUTETA

(elib.mgup; lib.mami.ru/lib/content/elektronyy-katalog) & smekTpOHHO-OMOIHOTEUHBIM
cucteMaM (PJIEKTPOHHBIM OMOJIIMOTEKaM)

4.4  JluueH3uOHHOe W  CBOOOJAHO  pacHpoCTpaHseMoe  MPOrpaMMHOe
o0ecreyeHue

OtcyrcTBYyeT

45 CoBpeMeHHbIE npogeccuoHaJIbHBbIE Teopus BEPOATHOCTH U
MaTeMaTHYecKasi CTATUCTHKA U HH(POPMALIMOHHBbIE CTIPABOYHbIE CHCTEMbI

Ilepeuensb pecypcoB cetu UHTepHET, 1OCTYNHBIX JISl OCBOCHUS AU CHUIIMHBI:

Ne HaumeHnoBanue Ccblika Ha pecypce JocTrynmHocTh




NudopmanuoHHO-cIpaBOYHbIE CHCTEMbI

HNudopmannonnsie pecypesl Cetn

http:// www.consultant.ru | ToctymHo

Koncynprantllimtoc
J1eKTPOHHO-0MOINOTEYHbIE CHCTEMbI
Jlanb https://e.lanbook.com/ JlocTyIiHa B CETH
Wutepuer 6e3
OTpaHUYCHUHN
IPR Books https://www.iprbookshop | octymHa B ceTu
ru/ WuTeprer 6e3
OTpaHUYCHUIN

HpO(l)eCCI/IOHaJ'leI)Ie Teopl/m BEPOATHOCTH U MaTEMaTHYECCKast CTATUCTUKA

baza maHHBIX HaydHOU http://www.elibrary.ru JlocTynHo

3JICKTPOHHOU OMOJIIMOTEKH
(eLIBRARY.RU)

WebofScienceCoreCollection — http://webofscience.com | JocrymHo
HOJUTEMaTHYeCcKask peepaTUBHO-
oubnmmorpaduueckas u
HayKOMETpHUeCKast
(bubnmmomeTpuueckas) 0aza TaHHBIX

S. MarepuajibHO-TEXHHYECKOe o0ecreyeHue

JlekuvoHHas ayauTopusi oOmiero ¢oHIa, NEPeHOCHOHM MYJIbTUMEIUHHBIN KOMILUIEKC
(mpoexTop, HOYTOYK)

6. MeToanyeckue peKOMeH/Ialuu
MCTO)II/IKa npenoaaBanvsad AUCHUIUIMHBI W pealin3aluvs KOMICTCHTHOCTHOI'O IoAxoJa B

W3TI0’)KEHUU U BOCTIPUSATHH MaTepuasa MpeaycMaTpuBaeT UCIIOIb30BaHHUE CIEAYIONNX aKTUBHBIX U
MHTEPAKTUBHBIX (POPM MPOBENECHNUS ayTUTOPHBIX U BHEAYIUTOPHBIX 3aHATHI:

— ayJAUTOPHBIE 3aHATHUSA: JIEKI[UH, Ta00paTOpHbIE pabOThI, TECTUPOBAHUE;

— BHCAYAUTOPHEBIC 3aHATUA: CAMOCTOATCIBbHOC U3YYCHUE OTACIIBHBIX BOIIPOCOB, IMMOATOTOBKA
K JJaOOpaTOpHBIM paboTaM.

Oo0pa3zoBaTe/ibHbIE TEXHOJIOTUH
Bo3MokHO mpoBeieHne 3aHATUI U aTTeCTalluil B TUCTAHIIMOHHOM (hopMaTe ¢ MPUMEHEHUEM
CUCTeMBbl JUCTaHIMOHHOrO o0yuyeHus: yHuBepcutera (CHO-LMS) na ocHoBe pa3paboTaHHBIX
AJIEKTPOHHBIX 00pa3oBatTeNbHbIX pecypcoB (DOP) (cMm. m.4.4).
[Topsimox mpoBeneHUsT pabOT B IUCTAHIIMOHHOM (hopMare YyCTaHABIMBACTCS OTACITHHBIMHU
pacropsKeHUs MU IIPOPEKTOpa Mo yueOHOoil paboTe u/Win IEHTPOM Y4eOHO-METOANYECKON pabOTHI.


http://www.consultant.ru/
http://www.elibrary.ru/
http://webofscience.com/
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6.1 Meroanyeckne PpeKOMeHJANMH JIsi TpenoJgaBaTesisi MO0 OPraHU3aNUU
00y4eHus

6.1.1. IlpenonaBarenb oOpraHu3yeT MpenojaBaHWe TUCLUIUIMHBI B COOTBETCTBUU C
tpeboBanusimu "llonoxkenuss 00 opraHuzanuu 00pa30BATENBHOTO IPOIECCa B  MOCKOBCKOM
HOJUTEXHUYECKOM YHUBEpCUTETE U ero ¢puinnanax", yrBepKAEHHBIM PEKTOPOM YHHUBEPCHUTETA.

6.1.2. Ha mepBOM 3aHATHHM MperojaBaTesb JOBOAUT IO CBEJACHHS CTYIEHTOB COJCp)KaHHUE
paboueil mporpammel aucuumiuHbl (PIIJ) m mpenocraBiseT BO3MOMKHOCTh O3HAKOMIJICHHS C
IIPOrpaMMon.

6.1.3. IIpenonaBaTens 0coOEHHO OOpaIlaeT BHUMaHUE CTYJEHTOB Ha:

- BUIBI U (OPMBI MPOBENEHUS 3aHATUNA MO JUCLUHUIUIMHE, BKIIOYAs MOPAIOK MPOBEICHHS
3aHATHH C NMPUMEHEHHEM TEXHOJIOTHH IMCTAHIMOHHOTO OOYyYeHHs] M CHUCTEMbI JAUCTaHIIMOHHOTO
o0Oyuenus ynusepcutera (C/1O mocnonurexa);

- BUJBI, COJEpXaHME M MOPSAAOK IMPOBEICHHUS TEKYLIEro KOHTPOJS YCIIEBAEMOCTH B
COOTBETCTBUH C (DOHJIOM OLIEHOYHBIX CPE/ICTB;

- (hopMmy, cojiepKaHue U MOPSA0K IPOBEIEHHS TPOMEKYTOUHOM aTTeCTallMi B COOTBETCTBUH
¢ ()OHI0M OLICHOYHBIX CPEACTB, peaycMoTpeHHbIM PI1/I.

6.1.4. JloBomuT 10 CBEOCHHS CTYACHTOB TpaduK BBHINOJHEHHS Yy4eOHBIX pador,
npeaycmorpenHbix PIT/I.

6.1.5. HeoOxomumo Cc camMoro Havaja 3aHSTHH PEKOMEHIIOBATh CTYIEHTaM OCHOBHYIO U
JIOTIOJIHUTEIIBHYIO JINTEpaTypy M yKa3zaTh IyTH JOCTYIA K HEH.

6.1.6. Brauane wuiaum B KOHLE CEMecTpa JaThb CIHCOK BONPOCOB MJii IOJATOTOBKU K
IPOMEKYTOUHOI aTTecTanuu (IK3aMeHy WITH 3a4ETY).

6.1.7. Pexomenayercs ¢akt o3zHakomieHus cryaeHtoB ¢ PIIJI u rpadukom paboThl
NUCbMEHHO 3a(hMKCHPOBATh MOANUCHIO CTYJIEHTA B JIUCTE O3HAKOMIIeHUs ¢ coaepkanue PII/I.

6.1.8. IlpenonaBarenu, BemyIIUi JEKIMOHHBIE W TPAKTHYECKUE 3aHATHS, JOJDKHBI
COIJIACOBBIBaTh TEMATUYECKUH IUIAH TNPAKTHUECKUX 3aHATHH, HCIOJIB30BaTh EIUHYIO CHUCTEMY
0003HaueHHIA, TEPMHUHOB, OCHOBHBIX IMOHSITHN AUCIUTUTHHBI.

6.1.9. [Ipy MOAroTOBKE K CEMHMHAPCKOMY 3aHATHIO TI0 TIEPEYHIO OOBSIBICHHBIX TEM

NPEernoJIaBaTel0 HeOOXOAUMO YTOYHHUTH IIIaH HX IPOBEACHHUSA, MPOJIyMaTh (OPMYIHUPOBKH U
coJiepKaHue yueOHbIX BOIPOCOB, BRBIHOCUMBIX Ha 00CYX/IeHUE, 03HAKOMHTHCS C IEPEYHEM BOIIPOCOB
10 TEME CEMHUHAapA.

B xozme ceMuHapa BO BCTYNHUTEIBHOM CJIOBE PACKPBITH MPAKTUYECKYIO 3HAYMMOCTHb TEMBbI
CEMHUHApPCKOT0 3aHATHUS, ONPENEIUTh MOPSJIOK €ro MpPOBEIEHUs, BpeMs Ha OOCYXIEHHE KaXI0ro
yuebHoro Bompoca. [IpumeHsisi QpoHTaNbHBIM oOMNpPOC JaThb BO3MOXKHOCTH BBICTYNIMTH BCEM
CTyJIEHTaM, IIPUCYTCTBYIOIIUM Ha 3aHATHH.

B 3akmrounTeNnsHON YacTH CEMHUHAPCKOTO 3aHATHS CIICAYET MOABECTH €r0 UTOTH: JIaTh OIICHKY
BBICTYIUICHUH KaXKI0T0 CTYJEHTa U y4eOHOM TPYIIIbI B IEIOM. PacCKpbITh MONT0XKUTENbHbBIE CTOPOHBI
U HEJIOCTATKU MPOBEICHHOTO CEMHHAPCKOTo 3aHATHS. OTBETUTHh HA BOMPOCHI CTYIECHTOB. BbimaTh
3a1aHusl [T CAMOCTOSATEIILHOM pabOoThI 10 MOATOTOBKE K CIEIYIOIIEMY 3aHSTHIO.

6.1.10. IlenecooOpa3Ho B XO/ie 3alIUTHI JJAOOPATOPHBIX PadoT 3a/1aBaTh BHICTYHAIOIIAM U

AYAUTOPUU HOOMNOJHHUTCIBHBIC W YTOYHAIOHNIME BOIIPOCHI C LEJIBIO BBIACHCHUA HX HOSHHI/II;'I 110
CYIIECTBY 00CYK/IaeMbIX TIPOOIIEM.

Bo3moxHO mpoBeeHNe 3aHATHI U aTTeCTallli B TUCTAaHIIMOHHOM (popmarte ¢ MpUMEHEHHEM
CHCTEMBI TUCTaHIMOHHOro 00ydeHus: ynusepcureta (CJO-LMS). Ilopsaok npoBeneHus: paboT B
JMCTaHIIMOHHOM (hOpMaTe YCTaHABIMBACTCS OTACIbHBIMH PACIOPSDKEHUSIME IIPOPEKTOPA 110 yueOHOM paboTe
W/WJIH LEHTPOM y4eOHO-METOAMYECKOM paboThl.
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6.2 MeToanueckue yKazanus JJis1 00y4arouxcsi Mo 0CBOEHUIO THCUMILINHBI
1.2.1. CtyaeHT ¢ caMOro Hauajga OCBOCHHUS TUCHUIUIMHBI JOJKEH BHHUMATEIBHO O3HAKOMUTCS C

paboueii mporpaMMOl AUCIUILTAHEL.

1.2.2. CtyneHTy HEOOXOIUMO COCTaBHTh MJisi ceOsl rpaduK BBIMOIHEHUS y4eOHBIX paboT,
npenycMoTpeHHbix PIIJ] ¢ yuérom TpeOoBaHUN ApYruX AMCUUIUIMH, M3YYAae€MBIX B TEKYILIEM
ceMecTpe.

1.2.3. Ilpu npoBeeHUM 3aHIATUA U MPOLENYp TEKYLIEH M IMPOMEKYTOUYHON aTTecTaluu ¢
UCIIOJIb30BaHUEM HHCTPYMEHTOB HHGOPMAIMOHHON 00pa30BaTeNbHOM Cpelbl IHUCTAaHI[MOHHOTO
obOpazoBanus yHuBepcuteta (LMSmocnonmurexa), kKak BO BpeMs KOHTaKTHOH pabOTBI C
npernojaBaTesieM TaK M BO BpEeMsS CAMOCTOSTENbHOM pabOThl CTYNEHT JOJDKEH OO0ECHeuuTh
TEXHUUYECKYI0 BO3MOXKHOCTb JMCTAaHLUMOHHOIO IOJKJIIOUEHUS K CHUCTEMaM JIUCTAaHLIMOHHOI'O
oOyuenus. [Ipu OTCYTCTBUM TakOW BO3MOXHOCTH OOCYAMTH CHUTYAallMI0 C TIperojaaBaTeieM
JVICIIATUTHHBL.

1.2.4. CamocrostenbHas paboTa sBIS€TCA OJHUM U3 BHUAOB yueOHbIX 3aHsATHH. Llenb
CaMOCTOSITENIbHON paboThl — MPAKTUUECKOE YCBOECHUE CTYJIEHTaMHU BOIIPOCOB, pacCCMAaTPUBAEMBIX B
MPOIecce U3YyYSHHS TUCIUTUTHHBI.

Bubl BHEayAUTOPHOI CaMOCTOSITENILHOM paOOTHI:

- CaMOCTOSTEIbHOE U3YUYCHUE OTJEIbHBIX TEM AUCLIUIIINHBL

- MOJITOTOBKA K JICKIIMOHHBIM 3aHSITHSM;

- IOATOTOBKA K CEMUHApaM U MPAKTUYECKUM 3aHATHIM;

- oopMIIEHHE OTYETOB IO BBIOJHEHHBIM JIAOOPATOPHBIM paboTaM M TMOATOTOBKA K HMX
3aluTe.

J11s1 BBITIOTHEHUS JIFOOOTO BUJIa CAMOCTOSATEILHON pabOThl HEOOXOAMMO ITPOUTHU CIIEAYIOLINE
STarbl:

- OIpEeJIeIeHNE LEJIN CaMOCTOSTENbHON padOTHI;

- KOHKpeTH3alus T03HaBaTeNIbHON 3aj1au;

- CaMOOLIEHKAa TOTOBHOCTH K CaMOCTOSITEIbHON paboTe;

- BBIOOp a/1eKBAaTHOTO crioco0a IeHCTBHSI, BEAYIIEr0 K PELICHUIO 3a/]auu;

- IUTaHUPOBAaHKE PabOTHI (CAMOCTOATEIHLHON MITH € ITIOMOILBIO MPENo/1aBaTesl) HaJl 3a/1aHueM;

- OCYLIECTBJICHME B TPOILECCE BBINOJHEHHUS CAMOCTOSTEIbHOM pPabOThl CAMOKOHTPOJIS
(MpOMEKYTOYHOI'O U KOHEUHOT0) PE3YJIbTaTOB padOThl U KOPPEKTUPOBKA BBIMOIHEHUS paOOTHI;

- penexcus;

- MPe3eHTAIUsI CAMOCTOSITEIbHONW PaObOTHI HIIM 3aIIUTa Ja00paTOPHON PabOTHI.

7. DOoH/1 OLICHOYHBIX CPEICTB
@DoH/[1 OLIEHOYHBIX CPEACTB NpezcTasiieH B [Ipunoxenun 2 k paboueit mporpaMMe 1 BKJIFOYaeT
TEMBI:
7.1. MeTo1bl KOHTPOJISl M OLIEHUBAHUS PE3y/IbTaTOB O0yUEHUs
7.2 lllkana ¥ KpUTEPUU OLIEHUBAHMSI PE3YyJIbTaTOB 00ydYEHUS
7.3. OueHo4YHbIE CpeICTBA
7.3.1. Texyumii KOHTPOJIb
7.3.2. ITpomexyTOUHAs aTTECTALS



12

Ipunoorcenue 2
Tema 7 PIIJ] - ®OH/J]

OLEHOYHbBIX CPEACTB

MO JUCLUIIJIMHE

«IIporpaMMHO-JI0THYECKHE KOHTPOJLJIEPbD)
Hanpasnenue moarotoBku
09.03.02 UupopManmoOHHBIE CUCTEMbI M TEXHOJIOTHH
Ob6pazoBarenpHast mporpamma (podUITs TOJTOTOBKH )
«AHTeIeKTyaIbHbIe HH(POPMALHOHHO-U3MEPUTEIbHbIE CHCTEMbD)
7. ®oH OLIECHOYHBIX CPEACTB
B npouecce o0yueHHst B TE€YEHHE CEMeCTpa UCIIONIB3YIOTCS OIIEHOYHBIE CPEJICTBA TEKYIIETO
KOHTPOJISI YCIICBAEMOCTH U MPOMEKYTOUYHBIX arTecTanuii. [[pUMEHSIOTCSl ClIeAYIOIINEe OLICHOYHbBIE
CpE/ICTBa: TECT, 3alIUTa JJA0OpaTOPHBIX PadOT, 3a4eT.

OO6yuenne o mucuuiuiae «I[IporpamMMHo-jIOTHYecKHe KOHTPOJLIEPbD) HAIMPaBICHO HA
dbopMupoBaHKE Y O0YHAIOIINXCS CICTYIONINX KOMIICTSHITUH:

Kon u HauMeHOBaHHe KOMIIeTeHIMIA NuaukaTopsbl 10CTHXKEHUS
KOMIICTCHIIUH

OIIK - 5. Cnocoben wunctaumpoBath | MOIIK-5.1. 3Haer OCHOBBI CHCTEMHOIO
IIPOrpaMMHOE U arapaTHoe obecreueHue Uil | aIMUHUCTPUPOBAHUS,  aJIMUHUCTPUPOBAHUS
nH(pOpPMaLIMOHHBIX M aBTOMaTu3upoBaHHbIX | CYB/, COBpPEMEHHBIE CTaH1apThl
CUCTEM MH(POPMALIMOHHOTO B3aUMO/IEHCTBHS CUCTEM
NOIIK-5.2. yMeeT BBITIOJIHATh
apaMeTPUUECKYIO HACTpONKY
MH(OPMALIMOHHBIX M aBTOMAaTU3UPOBAHHBIX
CUCTEM

HMOIIK-5.3. uMmeeT HaBBIKM HWHCTALISIUA
IPOrPaMMHOIO U amMapaTHOro odecreyeHus
MH(OPMALIMOHHBIX M aBTOMAaTU3UPOBAHHBIX
CUCTEM

/.1 Meroabl KOHTPOJISI H OLCHUBAHMS Pe3YJbTATOB 00YYeHUSI

HaumenoBanue [IpencraBnenue
Ne OTIEHOYHOTO Kparkas xapakTepucTrKa OLIEHOYHOTO OLICHOYHOTO CPE/ICTBA B
0oC cpeacTBa CpeaCTBa ®OC
OdopmneHHbIe OTYETHI (>xypHau)
JlaGopatopHbie mabopaTOpHBIX PabOT, NPEeTyCMOTPEHHBIX

1 pPaBOTH paGodeil mporpamMmoii aucHHIUTHHB ¢ 1IepedeHb JabopaTopHbIX
(ITpP) OTMETKOM MPENOoJaBaTeNsl «3au4TeHO», €CIIU pabot
BBITIOJTHEHBI U 0(OPMIIEHBI BCE pabOTHI.
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TecThl

(T)

CTyaeHTaMm npeajiaraeTcsi OTBETUTh Ha
TecTbl B TeyeHuu 45 munHyt. Kpurepuewm|
YCIICIIHOW CAAa4¥ TE€CTHUPOBAHUSA CUUTAETCS] bank Bompocos
[POLIEHT MPaBUJILHBIX OTBETOB Ooiee 65%
MPOLICHTOB.

7.2 IlIkajna v KPUTEPUHU OLIEHUBAHUS Pe3yJIbTATOB 00y4eHUsI

C[)opMa HpOMe)l(yTO‘lHOﬁ aTTeCTAlluM: 3a49CT.

O0s13aTeIbHBIMU YCJIOBUSIMU TOATOTOBKHM CTYJ€HTa K NMPOMEKYTOYHON aTTrecTauuu
SIBIIICTCSl BBIMIOJHCHUE W 3aIlllUTa CTYACHTOM JIa0OpaTOPHBIX PaboT, MPEIyCMOTPEHHBIX padodveit
[IpOrpaMMoOil U MPOXOKIACHUE BCEX MPOMEKYTOUHBIX TECTOB HE HMXkeE, ueM Ha 70% IpaBUIIBHBIX
0TBETOB. [IpoMexyTOUHBIE TECTUPOBAHUA MOT'YT IIPOBOJIUTCS KaK B AyAUTOPUU Y HUBEPCUTETA T10]1

KOHTPOJIEM IIpCIioaaBaTeisl, TaKk U JUCTAaHIIHOHHOM (bOpMaTC Ha YCMOTPCHUC ITpETIOaAaBaTECIIA.

[IIxasna orteHuBaHud JUid 3a4eTa;

[Ixama
OLICHUBAHUA

Omnucanue

3auTeHo

BrinonHensr Bce BuAbl yueOHOU paboThl, mpenycmorpennbie PIT/I.
CTyneHT JIeMOHCTPUPYET COOTBETCTBHE 3HAHUM, YMEHHH, HaBBIKOB
NPUBEICHHBIM B Ta0NHIIAX TMOKa3aTelel, OmepupyeT MNpuoOpPETCHHBIMU
3HAHUSIMU, YMEHUSAMU, HABBIKAMU, IPUMEHSIET UX B CUTYALUAX TOBBILIEHHON
cnoxHocTU. [Ipu 3TOM MOTYyT OBITH JOMYIIEHbl HE3HAYUTENbHbIE OIINOKH,
HETOYHOCTHU, 3aTPyJHEHUS MPU aAHAIUMTUYECKUX OIepalusax, IepeHoce
3HAaHUN U YMEHUW HA HOBbIC, HECTAHAAPTHBIE CUTYaIUH.

He 3aureno

He BbimosHeH oauH wium Oosnee BHJIOB y4deOHOW paloOTHI,
npenycMotpeHHbIx PIT/I. CTyneHT 1eMOHCTpUPYET HEMOIHOE COOTBETCTBHE
3HaHWH, YMEHMI, HABBIKOB MPHBEICHHBIM B TaONHMIIaX TIOKa3aTeyeH,
JIOITYCKAIOTCS 3HAYUTEIbHBIE OMIMOKH, TMPOSBISAETCS OTCYTCTBUE 3HAHHIA,
YMEHUH, HaBBIKOB IO psAy T[OKaszaTeyned, CTYIEHT HCIBIThIBACT
3HAYHUTENBHBIC 3aTPYIHEHUS MTPH OTIEPUPOBAHUY 3HAHUSIMH U YMEHUSMU TIPH
UX NIEPEHOCEe HAa HOBBIE CUTYAIUH.

[IIkasa onieHnBaHud I DK3aM€eHa:

MIxkana oueHuBaHUA Onucanue
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BeimonHensl Bce BB y4eOHOH palOThI, TNPEayCMOTPEHHBIE
yueOHbIM MIaHOM. CTYAEHT IEMOHCTPUPYET COOTBETCTBUE 3HAHUM,
YMEHUH, HaBBIKOB IPUBEJCHHBIM B TaOJIMIAX IOKa3aTesei,
onepupyeT NPHOOPETEeHHbIMU 3HAHMSMHU, YMEHUSMH, HaBBIKAMU,
IIPUMEHAET UX B CUTyalUsX IOBBIIIEHHON CIIOKHOCTH. lIpn aTtom
MOXET OBITh JONYyIlE€HAa HE3HAYUTEIbHAs OIIMOKAa, HETOYHOCTb,

O1inyHo

3aTPYAHCHUEC MPH AHAIUTHYCCKUX OIICpaluAX, IECPCHOCEC 3HAHUI U
yMeHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTYalluH.

BemmonHensr Bce  BHABI  yueOHOW pabOTHI, MPEITyCMOTPEHHBIE
yueOHbIM M1aHOM. CTyJEHT IEMOHCTPUPYET HEMOJIHOE, IPABUILHOE
Xopomo COOTBETCTBUE 3HAHUN, YMEHH, HABBIKOB MPUBEICHHBIM B TaOIUIAX
nokaszaresiei, JMO0 ecauM TpH ITOM ObUIM JONYyHIeHB 2-3
HECYIIECCTBCHHBIC OIITUOKH.

BeimonHensl  Bce BHIBI  y4eOHOW pabOTHI, NpPEayCMOTPEHHBIC
yueOHbIM IU1aHOM. CTYAEHT JEMOHCTPUPYET COOTBETCTBHE 3HAHUM, B
Y 10BIIETBOPUTENBHO | KOTOPOM OCBEIllEHA OCHOBHAsA, HauboJjee BakHas 4acThb MaTepuaia,
HO TpU 3TOM JONyILIEHa OJiHAa 3HauuTelbHas OLIMOKa WIH
HETOYHOCTb.

He BpmonHen oauH wiM 0Oojee BHIOB Y4eOHOH paboTHI,
HpPEyCMOTPEHHBIX y4eOHBbIM TUIaHOM. CTYACGHT JEMOHCTPHPYET
HETOJIHOE COOTBETCTBUE 3HAHUIA, yMEHHI, HABBIKOB NIPUBE/ICHHBIM B
TaONMIAaX T[OKa3areneil, JOMyCKalOTCsl 3HAYUTENbHBIC OIIUOKH,
NPOSIBIISIETCS.  OTCYTCTBHE 3HAaHWH, YMEHHWH, HABBIKOB MO psay
NIOKa3aTelNel, CTyJCHT HCIBITHIBACT 3HAYMTEBbHBIC 3aTPYIHEHHUS TIPH
OINIEPUPOBAHUY 3HAHUSIMU M YMEHHSMH TIPH WX NEPEHOCE Ha HOBBIC

HeynosnersopurensHo

CUTYallHH.

7.3  OueHo4YHBIE CpeCTBA

7.3.1. Tekymuii KOHTPOJIb

Texkymuil KOHTpOJIb BBINNOJHSAETCA C NpHMeHeHneM banka BorpocoB. IIpumeps! TecToB
IIPEJICTaBICHbl HIKE. Pe3ynpTaThl TEKYIIEro KOHTPOJS YCHEIIHO 3a4UTHIBAIOTCS, €CIU IpU
TECTUPOBAHUHU HAOpaHO He MeHee 75 6amtoB u3 100 BO3MOXKHBIX.

Pexomenayemble TeMbl pepepaToB

Pecdepatsl He peycMOTpEeHbI

7.3.2. IlpoMe:kyTOUYHASI ATTECTAIUS

[IpomexyTouHas aTTecTanus MpoBOIUTCS Ha 4 cemecTpe 00ydeHus B popme dK3aMeHa.

ATTecTanus NpoBOJUTCS 10 OUIeTaM, OTBETHI IPEOCTABISIOTCS MTUCEMEHHO C
MOCJEIYIONM YCTHBIM co0eceloBaHrEM. buiieTsl GopMHUpYIOTCs U3 BOIIPOCOB MPEICTABIEHHOTIO
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HIDKE TIepedHs. DK3aMeH MOXKET MPOBOJUTHCS B OPME TECTUPOBaHUS ¢ ucnonb3oBanuem (C/1O-
LMS) Ha ocHOBE pa3pabOTaHHBIX IEKTPOHHBIX 00pa30BaTEIbHEIX pecypcoB (DOP)

PersiameHT npoBeeHus 3a4era:
1. B Ouner BkIItO4aeTcs 2 BOIpoca U3 pa3HbIX TeM AUCIUTIIMHBL.

2. [Tepeuens BonpocoB coaepxkuT 30 BOMTPOCOB MO U3YUCHHBIM TeMaM Ha JICKIIHOHHBIX U
1a00pPATOPHBIX 3aHATUAX (TIPUIIAraeTCs).

3. Bpewms Ha MOAroTOBKY MMCHbMEHHBIX OTBETOB - 710 40 MuH, ycTHOE coOeceoBaHue - 10
10 MunyT.

4. IIpoBeneHue aTTecTaluu (3K3aMeHa) ¢ UCIOIb30BAHUEM CPEJICTB SJIEKTPOHHOTO 00YUEeHUS
Y JIMCTaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUH BBITIOJHIETCS B COOTBETCTBUH C YTBEPKIAEHHBIM
B yHuBepcutete "[lopsiakoM mpoBeieHus: MPOMEXKYTOUHOM aTTeCcTallu C UCTIOJIb30BAaHUEM CPECTB
AJIEKTPOHHOTO O0YYEHUS U JTUCTAHIIMOHHBIX 00pa30BaTEIIbHBIX TEXHOIOTHiA"

Bomnpocel Ha 3aueT

1) Otiuyrie MEKPOKOHTPOJIIEpA OT MHUKPOIIPOIIECCOPA.
2) Hasnauenue BBIBOJIOB MUKpOKOHTpoILIepa (Hanpumep, Arduino Uno na 6aze ATmega

168).

3) Texuomoruu RISC, CISC onpenenenust, OTIHYHSA.

4) Twumnoas 06J0K-cxeMa MUKpOKoHTpoJsuiepa (Hanpumep, CPU AVR, Atmel).

5) TlocnenoBarenbHbiil nepudepuitnblii uarepdeiic SPI (Hasnauenue curaanos MOSI,
MISO, SCKL, SS).

6) VYcrpoiicTBo 1 paboTa MOPTOB BBOA-BBIBOAAa MUKPOKOHTpOIIepoB AVR.

7) BapuaHTbI KOH(HUTYpaIUU BEIBOIOB MOPTOB (4 BapHaHTa).

8) HaznaueHue perucTpoB MHKPOKOHTPOJLIEPA.

9) Pexwumsl Bxoasl: Hi-Z u PullUp.

10) Pesxxumnt Beixoga: DDRxn=1 PORTxn=0 u DDRxn=1 PORTxn=1.

11) IMoakiroveHe CBETOIUOA K JIMHUK TIOPTa BBOIA/BhIBOJIA.

12) Cxembl MOAKITFOUEHHS MAJIOMOIIIHOTO CBETOIMO/Ia K JIMHUH TIOPTa BBO/Ia/BhIBOJIA.

13) IMoakiroveHe TpaH3UCTOPA K JIMHUU TIOPTa BBO/IA/BBIBOJIA.

14) TloaxroveHre K MUKPOKOHTPOJIIEPY TpaH3UCTOpa N-P-N-TUIMA.

15) MoaxrodeHus: TpaH3ucTOpa N-P-N-THUMA K JIMHUHU [TOPTa BBOIa/BBIBOIA

16) Cxembl MOAKIIOUEHHS KHOIIKU K JIMHWY TTOPTa BBOJIa/BBIBO/IA.

17) IlopkmroueHre Harpy3KH K JJMHUY MTOPTa BBOIa/BBIBOJIA KHOIIKU C MOATSIHYTOW IMIMHON
MTUTAHUS.

18) IMoakiroueHre HAarpy3KH K JTMHUY MTOPTA BBOJIA/BBIBOJIA KHOIIKU C MOITSIHYTOM
3eMJIeH.

19) IporpamMupoBaHue JOrHYECKUX KOHTPOILIepoB (s13b1k Arduino C).

20) Tumel JaHHBIX TIPH TPOTPAMMHPOBAHUH MHUKPOKOHTpOILIepoB (s361k Arduino C).

21) Onepanuu ¢ IepeMeHHBIMHU TP ITPOTPAMMHPOBaHHH.

22) Apudmerndeckue ornepaTophl.

23) Oneparops! cpaBHeHHs. [loOuToBas apudmernka.
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24) bynepa apudpmernka. YBETHMUCHUE WM YMEHbILICHUE 3HaYeHUs. KOHCTaHTBI.

25) Ypasasromue KOHCTpYKIuH mpu nporpammuposanui (if, if...else, switch case).

26) Huxasr (for, while, do...while).

27) ®YHKIHU ¥ TOAIPOrPaMMBI.

28) OyHkuuu npeobdpa3oBaHus THIIA JaHHBIX.

29) MaremaTtrueckue QyHKIIH.

30) Anmnapatusrit uatepdeiic UART mukpokonTposuiepa Atmil (610k-cxema).

31) BpemenHnas quarpamma nepeiadd JaHHBIX Yyepe3 MOCIIeI0BaTeIbHbIH MOPT
(uaTepdeiic UART).

32) Komanel 1uist mocsieaoBarenbaoro mopra (Serial. ... end, print, read, available, flush,
write).

33) IIporpammuas smyssiuust UART.

34) Konduryparius BX010B/BbIX0I0B MOC/IEA0BaTeIbHOTO TopTa (pinMode,
digital(Write/Read)).

35) Ananorossiii BBoa ganHbix U ALIIT (analogRead, analogWrite).

36) AHaIOTOBBII BBIXO[], IIMPOTHO-UMITYIIbCHAsE Moay siust (LLIIMM), ¢ momoribo
LIMPOTHO- UMITYJIbCHOT'O IIPE0Opa30BaTes.

37) CnieninasibHbIe IPOrpaMMHbIC (DYHKIIHH.

38) Moayns Motor Shield, Hasnauenue, 0603HaUCHHS YIEMEHTOB, MOIKITFOUCHNE
nepudepumu.

39) Texuuueckue xapakrepuctuku Motor Shield.

40) YrpaBiieHHe ABUTATEIIAMH TOCTOSHHOTO TOKA.

[MoaxmoYeHne qBUraTesieii MoCTOSIHHOTO TOKA.



Ipuioxenne 1

TemaTuyeckuii nJiaH coxepraHus JUCUUILUINHBI «[IporpaMMHo-jI0TrHYecKe KOHTPOJLIEPbI»
10 HANIPABJIEHHIO MOATOTOBKH

09.03.02 «MndopManmoHHbIe CHCTEMBbI H TEXHOJIOTHH»
[Tpoduns moaroToBKM

Nureiektyajbable ”HPOPMAIIHOHHO-U3MEPUTEIbHbIE CUCTEMbI

®opma 00yYeHHUsI: OUHAS
I'onx Haoopa: 2024/2025

(baxanaBp)
Buabl yueOHoii padoThl, Dopm
BKJII0OYAs CAMOCTOSITEIbHYIO Buabl camocrosiTe/ibHON padoThI bl
T paboTy CTY1€HTOB, CTYJIEeHTOB aTrrecT
ema U TPY/10€MKOCTh B Yacax anuu
n/n Jla
J | I/C 6 CPC | KCP | K.P. | K.IL. | PT'P | Pedepar | K/p | D | 3
1 Bgenenue.
Tema 1. Apxurekrypa 2 2 +
MUKpOKOHTpoJuiepa Arduino.
2 | Tema 2. CtpykTypa KOMaHx 2 2 +
MUKpPOKOHTpoJuiepa Arduino.
3 | Tema 3. Komanael ynpaBieHus. 2 2 +
4 Tewma 4. Opranuzanusi IUKJIOB. 2 2 +
5 | Tema 5. O6paboTKa CHMBOJILHOM 2 2 +
uHpopManuu.
6 | Tema 6. BeiBox uadopmanmu Ha 4 4 +
WH/IUKATOPBI.
7 | Tema 7. Bon undopmanuu B
MHUKPOKOHTPOJUIEP B aHAJIOTOBOM 4 4 +
dhopwme.
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QOPMLI ammecmauuu

Bcero yacoB no qucuunimvae
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