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AHHOTaNINA

JucuuruinHa «IIporpaMMupoBaHre MUKPOKOHTPOJUIEPOB» BXOAUT B 00pa3oBaTEIbHYIO
porpaMMy BBICHIETO 00pa30BaHUsl — MporpamMMmy OakajaBpuaTa 10 HalpaBJICHUIO MOATOTOBKU
16.03.01 «Texuuueckas ¢pusrKa» HanpaBiIeHHOCTH «DHU3NYECKre METOIbI KOHTPOJIS KayecTBa U
IuarHocTukuy. Juctumnnaa peanusyercs kageapoit «Ne32».

JlucuuiuinHa HaueseHa Ha GOpMHUPOBAHKE Y BBIITYCKHHUKA CIETYIOLINX KOMIIETCHIIMNA:

IIK-1 «CrnocobHoCcTh NPUMEHATh AS(PQPEKTUBHBIE METOAbI HCCIENIOBaHHUA (PH3UKO-
TEXHUYECKUX OOBEKTOB, IPOLIECCOB M  MaTepuanoB, MPOBOJAUTH  CTaHAAPTHbIE U
CepTU(UKAIMOHHBIE HCIIBITAHUS TEXHOJIOTMYECKUX TPOILECCOB U M3JCNUIl C HCIOJIb30BAHHUEM
COBPEMEHHBIX aHAJTMTUYECKUX CPEICTB TEXHUUECKON (PUBUKM»

CopepxaHue AMCLUUIIMHBI OXBAaTbIBA€T KPYI BOIPOCOB, CBSI3aHHBIX C IKU3HEHHBIM
LIUKJIOM pa3paboTKu MH()OPMAIMOHHON CUCTEMBbI, apXUTEKTYPOl MUKPOIIPOLIECCOPHBIX CUCTEM,
o0y4eHueM s3bIKy IporpamMmupoBanusi, miatdopmoii Arduino, Raspberry Pi, AVR, STM32.

[IpenonaBaHre OUCHMIUIMHBI IpEeAyCcMaTpUBaeT clieAyrolue (OopMbl OpraHU3aLUU
y4eOHOTO Mpolecca: JEKIHH, JJA00paTOpHbIe pabOThI, CAMOCTOSITEIbHAS PaboTa 00yJarOIIerocs.

IIporpaMMoil JUCHMIIIMHBI MPEIyCMOTPEHBI CIENYIOIME BHUIbl KOHTPOJS: TEKYILUH
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUYHAS aTTeCTalHs B popMe dK3aMeHa.

OOwiast TpyAOEMKOCTh OCBOCHMS IMCLUIUIMHBI COCTaBiseT 4 3ayeTHbIX eauHulbl, 144
yaca.

SI3bIK 00yUEHUS 110 TUCIUIIIIMHE «PYCCKUI».



1. TIlepedeHb IIAHUPYEMBIX PE3YJIBTATOB O0YUYEHHMS MO JUCLUIUINHE

1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI

JlaHHas JUCLMILIMHA IPEIOCTaBIsIeT BO3MOXKHOCTh CTYAEHTOM IOJYYHUTh OCHOBHBIX
3HAaHUS O CYHIECTBYIOIIUX MUKPOKOHTPOJUIEPAX, UX APXUTEKTYPHbIE OCOOCHHOCTH M 00JacTu
IOPUMEHEHHs, O JKU3HEHHOM MLMKJIE pa3pabOoTKu HWH(POPMALMOHHOW CHCTEMBI, O BEpCHUs
wiatpopmer  Arduino, o Raspberry Pi; pa3Burh W TpPOJEMOHCTPUPOBATH  HABBIKH
IPOrpaMMHUPOBAHUSI MHKPOKOHTPOJUIEPOB, M3Y4YMTh 0a30Bble COCTABIIAIOLIME YIPABICHUSA
poboTamu.

1.2. JlucuunivHa BXOAMT B  COCTaB  4YacTH, (HOpPMUPYEMOH  y4acCTHHUKaMU
00pa30BaTeIbHbIX OTHOIIEHUH, 00pa30BaTENIbHON MpOrpaMMbl BBICIIETO0 00pa3oBaHus (panee —
OIl BO).

1.3. TlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0yUEHHUS 110 AUCIUILINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrare M3ydyeHus NUCHUILIMHBI OO0YYaIOUIMIiCS AODKEH 00JanaTh CIeTyIOIUME
KOMIIETEHIIMSIMU WM UX YacTsAMHU. KomneTreHIMy 1 MHAMKATOPbl UX JAOCTHKEHUS IPUBEICHBI B
Tabauie 1.

Tabmuna 1 — [lepeyeHp KOMIIETEHIIMN U HHINKATOPOB MX JOCTHXKEHHS

Kon u
Kareropus (rpynna) Koa 1 HauMeHOBaHKE UHAMKATOPA JOCTUKECHUS
HanNMEHOBaHUE

KOMIICTCHIIHN KOMIICTCHIIN
KOMIICTCHIIUHU

I1K-1 CrnocobHOCTE
MPUMCHSITh

s pexTUBHBIC
METO/IbI
HCCIIEN0BaHUS
¢duzuKo-
TEXHUYECKHUX
00BEKTOB,
MIPOIIECCOB H
MaTepHasoB,
MIPOBOUTH
CTaH/IapTHBIC U
cepTudUKaIoOHHbIE
HCIIBITAHUS
TEXHOJOTHYECKUX
MIPOIIECCOB U
HU3JIEIUN C
HCIIOJIE30BaHHEM
COBpPEMEHHBIX
AHAJIMTHYECKHUX
CpEICTB
TEXHHYICCKOMN
bu3uku

I1K-1.3.1 3HaTh METOIBI CCIICIOBAHUS (PU3HUKO-
TEXHUYECKUX OOBEKTOB, MTPOIIECCOB U
MaTEpUaJIOB

[1K-1.Y.1 ymeTs NpoBOANUTH CTaHAAPTHBIE U
CepTU(PHUKAIIMOHHBIE UCTIBITAHUS
TEXHOJIOTMYECKUX MPOLECCOB U U3ENHM C
MCII0JIb30BAaHUEM COBPEMEHHBIX aHAMTHYECKHUX
CPEJICTB TEXHUYECKON (PU3UKU

[Tpodeccuonanbuble
KOMITETEeHIIUH

2. Mecro nucuumiauHsl B cTpykType OI1

HucnurnnuHa MoxkeT 6a3upoBaThCs Ha 3HAHUAX, paHEe TPUOOPETEHHBIX 00YJarONTUMUCS
IIPYU U3YYEHHUH CIENYIOIMNX AUCLUTIINH:

— «McnonHuTtenbHbIE YCTPOUCTBA CUCTEM YIIPABICHUS»,

— «AITOpPUTMHM3AIMS U IPOrPAMMUPOBAHUE,

3HaHMs, TONyYeHHbIe NPU H3YYEHHUU MaTepuana JaHHOW AMCLUUIUIMHBI, MUMEIOT Kak
CaMOCTOSITENIbHOE 3HAYE€HUE, TAK U MOTYT MCIIOJIb30BaThCsI IPU U3YUYEHUU IPYTUX JUCLUILINH!

— «DIJIEKTPOHUKAY,




— «[IpompblnieHHas SIEKTPOHHUKA.

3. OO0BEM H TPYJOEMKOCTh JUCIUILTAHBI
JlanHbIe 00 00mEM O0beMe JHMCIUILUIMHBI, TPYIOSMKOCTH OTACIBHBIX BHJIOB y4eOHOU
paboThI 1O TUCIUILIMHE (M paclpeieieHue 3TOH TPYAOEMKOCTH 110 CEMeCTpaMm) IpPeACTaBICHbI B
Tadymue 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUIITNHbI

TpynoeMKocTh 1o
Bun yueGHOM paboThI Bceero cemMecTpam
Ne7
1 2 3
Oowan mpyooemKocmp OuCyUnIUHBbL, 4/ 144 4/ 144
3E/ (uac)
H3 Hux uacoe npakmuueckoi no020moeKu 34 34
AyoumopHhuie 3anamus, BCETO 4ac. 51 51
B TOM YHCIIE:
nexmun (JI), (gac) 17 17
npaktuyeckue/cemunapckue 3aastus  (113),
(gac)
naboparopusie padbotsl (JIP), (dac) 34 34
KypcoBoii mpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 36 36
CamocmoamenvHnas paboma, Bcero (4ac) 57 S7
Buo npomesicymounoit ammecmayuu: 3ayer,
madd. 3ager, sk3amer (3auer, Judd. 3aug, OK3. JK3.
DK3.*%*)

Ex3

IIpumedanue: xaHaUAATCKHI 9K3aMeH

4. ConepskaHue TUCHUTUTHHBI
4.1. Pacnpeznenenue TpyI0€MKOCTH TUCIUIUIAHEI IO pa3/eiaM 1 BUAaM 3aHATHM.
Pa3nensl, TeMbl AUCHUIIIIMHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.
Tabmuia 3 — Paznensl, TeMbI TUCIUIUIAHBI, HX TPYJTOEMKOCTh

Paznensl, TeMbI AUCHUITIIMHBI Jlexunn | 113 (C3)) - JIP KT CPC
’ (dac) (dac) (qac) (qac) (qac)
Cemectp 7
Paznen 1. Beaenue B AUCIUTLIUHY 1 5
Paznen 2. )KuzHeHHsI UK pa3paboTKu 5 v
WHQOPMAITMOHHON CUCTEMBI
Paznen 3. ApxuTekTypa MEUKPOIPOIIECCOPHBIX CHCTEM 2 7
Paznen 4. Bepcun miatdopmsr Arduino 2 5

Pazmen 5. OOydeHue S3bIKy MPOrPaMMHpPOBAHUS,
Opranu3zanus MOJICHCTEMBI BBOJA-BBIBONY 4 14 4
MHUKPONPOLIECCOPHBIX cucTeM. OCHOBBI
nporpamMupoanus Arduino

Paznien 6. Arduino NANO. M3ydenue 6a30BbIX 3 10 9
COCTaBJISIOIINX YIPABICHHUS

Paszen 7. Onucanune Raspberry Pi 3 10 10
Paznien 8. O6miee onvicanne MUKPOKOHTPOJLIEPOB 3 10
STM32

HUroro B cemectpe: 17 34 57

Hroro 17 0 34 0 57




[lpakTHueckas TOATOTOBKA 3aKJIIOYaeTCs B  HEMOCPEACTBEHHOM  BBIITOJHEHUH
Oo0y4aromMMHUCS ~ OMNpENEeNeHHBIX  TPYIOBBIX  (YHKUMH,  CBSA3aHHBIX C  Oy;ymei
npodeccHoHaTbHON AEATETBHOCTHIO.

4.2. CopnepskaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHSATHH.
Copep:xanne pa3esioB U TeM JICKIIMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIE 4.
Tabnuna 4 — Copeprkanue pa3iesioB U TeM JICKIIMOHHOTO IHKJIA

Howmep paznena HaszBanue u conep:xkanue pas3iesioB U TEM JICKLIMOHHBIX 3aHATHI

1. Pa3nen 1. BBenenue B 1M COMILIUHY

1. OcHOBHEBIE MOHATHUS B 001aCTH MUKPOTIPOIIECCOPOB.

2. Beenenue B Arduino.

3. ApXUTEKTYypHBIE OCOOEHHOCTH U 00JIACTH TPUMEHEHUS
OJIHOKPHUCTAJIbHBIX MUKPOKOHTPOJIEPOB.

4. PactipeniesicHre OCHOBHBIX PECYPCOB, TAMSATH MPOTPaAMM H
JAHHBIX, BBOJI M BBIBOJ TMCKPETHBIX U aHAJIOTOBBIX CUTHAJIOB.
5. [IporpaMMHBIC ¥ anmapaTHbIC U CPEIICTBA TOICPKKH.

6. Kitaccudukammsi MUKponpoIiecCopHbIX CHCTEM, KpaTKast
XapaKTEPUCTHUKA BO3MOKHOCTEN U TPUMEHEHU I
MUKPOTIPOILIECCOPHBIX CPEJICTB U MUKPOIIPOLIECCOPHBIX CHCTEM Ha
HX OCHOBE.

2. Pa3znen 2. 7KuszHeHHbI HUKJ pa3padoTku HH(OPMAIMOHHOM

CHCTEeMBI

1. KackamHas Mmoiensb.

2. CniupaseBuHas MOJICIb.

3. XKu3HeHHBII UK Pa3pabOTKU CUCTEMBI IPUHSTHS PELICHHS Ha
0a3e mporpaMMHUpPOBAaHUSI MUKPOKOHTPOJIJIEpA.

4. BBeJicHHE B aBTOMAaTH3UPOBAHHBIC HH(OPMAIIMOHHBIC CHCTEMBI,
Wzydenne ocHOB pa3paboTKu HHPOPMAIIMOHHBIX CUCTEM.

5. PaccMOTpeHre HEKOTOPBIX METOI0B IPUHATHS PEIICHUS.

3. Pa3znen 3. ApxurekTypa MUKPOIIPOLIECCOPHBIX CHCTEM
. CocTaB 6a30BOi MUKPOIPOLIECCOPHOM CHCTEMBI.

. CuctemHas mmuHa.

. XapakTepHucTHKa HHTEP(EHCOB B CHCTEME.

. OOMeH JTaHHBIMHM C BHEIIIHEH Cpeioi.

g B~ W DN -

. Bydbepuzanus u geMynbTHILIEKCHPOBAHKE IIIUH a/ipeca U JaHHBIX.
Otnuune ["apBapacKoil apXUTEKTYpBI OT apXUTEKTYPhI (hoH
Helimana.

6. Pacimpennas ['apBapackas apXuTeKTypa MUKPOKOHTPOJIEPA.

AnropuTt™m npuHIMIA paboThl KOHTPOJIIEPA.

7. CoBpeMEHHbIE MUKPOKOHTPOJLIEPHI.

8. Opranuzauus MoACUCTEMBI HAMATH.

4. Pasnen 4. Bepcun naargopmsel Arduino

1. Bepcuu mnatdopmsl Arduino.

2. AmnmnapathHas yacTh miatgopmsl Arduino.

3. TlInartel pacumpenus.

4. VYcrpoiicTBa Apyrux pa3padoTYUKOB, COBMECTUMBIE C IPOrPaMMOn
Arduino.

PacrimroBka Arduino Uno.

o o

Buabl MUKpOKOHTPOIIIEPOB.

7. ABTOMAaTH3MPOBAHHELIE CUCTEMBI HA OCHOBE MUKPOKOHTpPOJIIEpa




Arduino.
8. Oo0mee onucaHre MUKPOKOHTPOILIepoB AVR.
9. PaccMoTpeHHE HEKOTOPBIX METOOB MIPHHSATHUS PEIICHHUS.

5. Paznen 5. O0y4enue 36Ky NporpaMMupoBanus. Opranusanus
NOJCUCTEeMbI BBOJAA-BbIBOAA MUKPOIIPOLECCOPHBIX cucTeM. OCHOBBI
nporpammupoBanust Arduino

1. OObacHeHne 0OCHOB porpaMmMupoBanus moa Arduino.

2. Cpencrsa nporpammupoBanus Arduino.

3. OOy4eHue sI3bIKY TPOTPAMMHUPOBAHUS.

4, Pexumbl ooOMeHa nHpOpMaIuei ¢ mepudepuitHEIMI
ycrpoiictBamu (I1Y).

[IporpamMMHBIl BBOJ-BBIBO, BBOJI-BBIBO/I 110 MPEPBIBAHMSIM,

o

NPSIMOI TOCTYI K OIEPATUBHOM MAMSITH.

N3ydeHne OCHOBHBIX TUIIOB JaHHBIX.

Nzydenne ocHOBHBIX (DyHKITHH.

N3ydeHne ocTanbHBIX OCHOBHBIX KOMITOHEHT CHHTAKCHCA S3bIKA.

© © N>

PaccmoTpenne cuHTakcuca si3plka Ha KOHKPETHBIX TIPUMepax.
10. Pabora B pexnMax MpephIBaHAS U 3aXBaTa.
11. PaccMoTpeHre HEKOTOPBIX METO/IOB MPHHSTHSI PEILICHHSI.

6. Paznen 6. Arduino NANQO. U3yuyenue 6a30BbIX COCTABISIONIUX

ynpasJieHHsI

1. PacnunoBka Arduino NANO.

2. ABTOMAaTHU3UpPOBAaHHBIC CHCTEMBI HA OCHOBE MUKPOKOHTpPOJLIEpa
Arduino NANO.

3. AnropuTt™m npuHIHITA Pa0OTHI JTFOOOTO, TaXe CaMOTO CI0KHOTO

KOHTpOJIIepa.

Anmnaparnas yactb iatgopmer Arduino NANO.

[TporpaMMupoBaHHs MEKPOKOHTPOJIIEPOB M MX HCHOJIB30BAHHS B

KOMILJIEKCE 3a]]ad aBTOMATH3allM1 HAyYHOTO SKCIIEPUMEHTA.

6. M3ydenue 0a30BbIX COCTABIISIFOIINUX YIPABICHHUSI POOOTOM.

7. PaspaboTka nmporpamMM B3aMMOJEHUCTBUS POOOTOB.

8. PaccMoTpeHHe HEKOTOPBIX METOI0B NPUHSATHS PEIICHHSI.

A

7. Paznen 7. Onucanue Raspberry Pi

1. Onucanue Raspberry P

2. Ilpumenenue Raspberry Pl Ha KOHKpETHBIX ITpUMepax.

3. Opranusaius ooMena gaHHbIME Mexay Arduino u Raspberry Pl

4. PaccMOTpeHHe H3y4E€HHOTO MaTepualia, apXUTEKTYypHl,
(hyHKITMOHATBHBIX BO3MOXKHOCTEH, aIapaTHBIX CPEACTB U
0COOCHHOCTEW IPUMEHEHHSI MUKPOKOHTPOJIIEPOB Ha KOHKPETHBIX

puMepax.
5. PaccmoTpeHne HEKOTOPBIX METOI0B IPUHSATHSI PELLICHHUSI.
8. Pasnen 8. O0mee onncanne MUKpOKOHTposLIepoB STM32

O6miee onncanne MUKpOKOHTposuiepoB STM.
HocrouncrBa u HemoctaTku STM.

O6uiee onucanne MUKPOKOHTpossiepoB AVR.
Hcnons3oBanue u otnuuntenbHbie uepTsl AVR.

O6mree onucanne MUKPOKOHTposiepoB STM.
Hcnonb3oBanue u oTauuuTensHbie yepTtol STM.
PaccmoTpenne HEeKOTOPBIX METOJJOB IPUHATHS PEIICHMUSL.

NogkrwdpE

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUYECKUX 3aHATHIA U UX TPYIOEMKOCTh IPUBECHBI B TAOIHIIE 5.




Ta6mmma 5 — [IpakTrHdeckue 3aHsITHS U KX TPYJ0EMKOCTh

N3 aux Ne
Ne | Tewmsbl npaktudyeckux | @opmel IpakTU4EeCKuX | TpynoeMKOCTb, |IIPAaKTHUYECKOM |pasnena
/1 3aHSATUN 3aHATUN (gac) MMOATOTOBKH, | THUCITHIT
(dac) JIUHBI
VY4eOHBIM MJITaHOM HE MPEAYCMOTPEHO
Bceero ‘ ‘ ‘
4.4. JlabopatopHble 3aHATUS
Tembl 1a0OPaTOPHBIX 3aHATHIA U UX TPYAOEMKOCTh MPUBEACHBI B TaOHIIC 6.
Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb
W3 aux Ne
Ne HanmenoBanne 1abopaTopHbIX padoT TpynoeMKOCTS, | MPakTHIECKOH | pasiena
/o (dac) MOJATOTOBKH, | JHMCIIHII
(gac) JIMHBI
Cemectp 7
1 | OcHOBBI mporpaMMHUpOBaHHs Ha IUatdopme 7 7 Paznen
Arduino. YmpasieHue CBETOAUIOM. 5
2 | IMonkiroueHue KHOIIKHU yIIpaBJICHUS 7 7 Pasnen
ceeroanooM K Arduino. 6
3 | [Mony4yenue naHHbIX ¢ AaTduKoB Arduino 7 7 Pasznen
6
4 | 3aakomcTBO ¢ Raspberry, Bxox B cuctemy. 6 6 Pasnen
7
5 | 3amyck mporpammbl Ha Python. Hamucanue 5 5 Paznen
nepsoii mporpammsl “Hello World!” 7
Bcero 34 34

4.5. KypcoBoe npoeKkTHpoBaHHe/ BHIIOTHEHUE KypCOBOU pabOThI

Y4eOHBIM MJIaHOM HE IPETyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJaroIxcs
Bunsl camoctosiTensHON paboOThI M €€ TPYI0EMKOCTh MPUBEIEHBI B Ta0nuLe 7.
Tabmuna 7 — Busbl caMmocTosTenbHON pabOThI U €€ TPYAO0EMKOCTh

. Bcero, | Cemectp 7,
Bua camocrositensHOM paboThI
qac qac
1 2 3
N3y4eHne TeOpeTHUECKOro MaTepuana 30 30
nucturaHbl (TO)
Kypcosoe npoektupoBanue (KII, KP)
Pacuerno-rpadpuueckue 3ananus (PI'3)
Beinonnenue pedepara (P)
[ToaroroBka K TEKyIeMy KOHTPOJIIO 7 7
ycneBaemoctu (TKVY)
Jomanaee 3amanue (J13) 10 10
KonrtposbHble paboTsl 3a04HrKOB (KP3)
IToaroroBka K MpoMeXyTOYHOU 10 10
attectrauuu (ITA)
Bcero: 57 57




5. IlepedyeHn yueOHO-METOIUYECKOTO 00ECTICUCHUS
JUIS CAMOCTOSITENTEHON PaboThl 00yYaroImUXCs MO JUCHUTUIHHE (MOJTYJIIO)

yLIe6HO'MeTOI[I/ILIeCKI/Ie MaT€puajibl IJIA CaMOCTOSTEILHOM pa6OTBI O6yLIaIOHII/IXC$I YKa3aHbl B
n.a. /-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUCOHBIX U3TAHUN
[lepedyeHpb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/IaHUM NpHUBeeH B Tabaule 8.
Tabmuna 8— [lepeyeHp Me4aTHBIX U JIEKTPOHHBIX YUEOHBIX U3TaHUI

KornunuecTBo 9K3eMILISIPOB B
HIudp/
bubnuorpaduyeckas ccpuika oubnmoTexe

URL aapec
(KpoMe JIEKTPOHHBIX IK3EMILISIPOB)

HET

7. IlepedeHb 31EKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHOHK ceTn « HTepHeT»
Ilepeuens AIIEKTPOHHBIX 00pa3oBaTeNbHbIX pecypcoB UH(POPMAaIMOHHO-
TEJIEKOMMYHHUKAIIMOHHONW ceTu «/HTepHeT», HEOOXOOUMBIX JUISI OCBOCHHUS JTUCLMILIMHBI
npuBezeH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3JIEKTPOHHBIX O0pa30BaTEIbHBIX PECYpPCcOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn «HTepHEeT»
URL aapec HaumenoBanue

https://www.arduino.cc | Mudopmanuonusiit pecypc Arduino

8. IlepedeHb MHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepevueHp MPOrpaMMHOTO OOECIICUCHHSI, HCIIOJIB3YeMOTO TIPH OCYIIECTBICHUH
00pa30BaTeNLHOTO MpoIiecca MO AUCIUILIHHE.
[lepedeHp UCTIONB3yEeMOT0 IPOTPaMMHOTO obecniedeHus npeacrasieH B Tadumie 10.
Ta6ymmma 10— [Tepeyers mporpaMmMHOTo o0ecrieueHus

Ne m/m HanmenoBanue

He npenycmorpeno

8.2. Ilepeuenn MH(}OPMALIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEeMbIX npu
OCYIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOoIlecca MO JUCIUILTHHE

[lepeuenp uCHONB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabauie 11.

Tabnuua 11— Ilepeyenp HHPOPMALIMOHHO-CITPABOYHBIX CHCTEM

Ne m/m HanmenoBanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKast 6a3a
CoctaB MaTepHambHO-TEXHHUECKOH 0a3bl, HEOOXOAUMOW JJs  OCYIIECTBIICHUS
00pa30BaTeIILHOTO TpoIiecca Mo TUCITUTUIHHE, TIPECTaBICH B TabmuIel 2.
Tabnuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKON 0a3bl

Ne HaumeHnoBaHMe coCcTaBHON 4acTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOH 0a3bl (pu HEOOXOMMOCTH)
1 | JlexuuoHHas ayauTopus 21-23

MynsTuMeanitHas TEKIMOHHAS ayAUTOPUS 21-21
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10. Onenounsle cpencTBa sl MPOBEACHHS POMEKYTOUYHOMN aTTeCTAIlKI
10.1. CocTaB OLICHOYHBIX CPEACTBAJSA MPOBEACHUS INPOMEKYTOYHOM aTTeCTaIlUH
00ydJaronuxcs mo IMCUUILIMHE TTpUBeIeH B Tabnuie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB JJIsl IPOBEACHHUSI POMEKYTOYHON aTTeCTaIlluu

Buj npome)xxyTouHOM aTTecTaluu IlepeueHb OLICHOYHBIX CPE/ICTB

OK3aMeH Crincox BOIpOCOB;
[IpumepHsIii nepeueHb BOIPOCOB JIJIsI TECTOB.

10.2. B xauecTBe KpUTEpPHUEB OIICHKH YPOBHSI CHOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETCHIIMA OO0y4YaIONIUMUCS TPUMEHSETCS S5-0auThbHas MIKaia OIEHKA cPOpMHUpPOBAHHOCTU
KOMIIETEHIINM, KOTopas npuBeaeHa B Tabnuie 14. B Teyenue cemectpa MOXKET MCIOIB30BATHCS
100-0annpHast ~ mKama ~ MOAYJBHO-PEUTHHTOBOM  CHCTEMbl ~ YHHUBEPCUTETa,  IpaBHia
UCIIOJIb30BaHUsl KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Ta6imma 14 —Kpurepun orieHk# ypoBHsI CQOPMUPOBAHHOCTH KOMITETCHITHIA

Or11eHKa KOMITETEHIUI

Xapakrepuctvka chOpMUPOBAHHBIX KOMIIETEHIIN
5-0ayutpHad mIKama paKTep (bopvmp

— oOyuvaronuiics TJIyOOKO W BCECTOPOHHE YCBOMJ IPOrPaMMHBIN
MaTepHal;

— YBEpPEHHO, JIOTHYHO, ITOCIICIOBATEIHFHO U TPAMOTHO €T0 M3JIaracr;

— ONMHpasiCh Ha 3HAHWS OCHOBHOW W JOTOJHHUTEIHHOW JIMTEPATYPHI,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIC TOJOKCHHS C TIPAKTUYCCKOM
JIESITCIIBHOCThIO HAIPABJICHMS,

— yMeJ0 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMEBIC M HJICH;

— JIeJIaeT BBIBOJIBI U 000OIIEHMS;

— CBOOOJIHO BJIaJICCT CHCTEMOM CIIeIMaTM3UPOBAHHBIX TOHITHH.

«OTIIMYHO»
<Ga4YTCHO»

— o0yyJarouiicss TBEPI0 YCBOMII MPOTPaMMHBINA MaTepuai, rpaMOTHO U
[0 CYIIECTBY H3JIaraeT ero, ONupasch Ha 3HAHUS OCHOBHOMU
JTUTEPaTypHI,

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBAET YCBOCHHBIE 3HAHUS C MPAKTHYECKOW IE€ITEIbHOCTHIO
HallpaBJICHUS;

— apryMEHTUPYET Hay4YHBIE MTOJO0KEHNUS,

— JIeJIaeT BBIBOABLI U 00OOIICHHS;

— BJIAJICET CUCTEMOM ClIelIMAIM3UPOBAHHBIX OHITHH.

«XOpOLIO»
GaduTCHO»

— o0yyaronuiicss ycBOMJI TOJIBKO OCHOBHOM NMPOrpaMMHBIM MaTepual,
[0 CYHIECTBY M3JIaraeT €ro, OMUpasch Ha 3HAHUS TOJIBKO OCHOBHOM
JUTEPaTypPhI;

— JIONyCKaeT HeCYIIECTBEHHbIE OIINOKU U HETOYHOCTH;

— MCTIBITBIBACT 3aTPyJHEHHMs] B TNPAKTHUECKOM NPUMEHEHHWH 3HAHUH
HaIpaBJICHUS;

— cJ1a00 apryMeHTHPYET HayuHbIE MTOJIOKEHNUS;

— 3aTpyaHsieTcs B (GOpMYIMPOBAHUN BBIBOAOB M 0000OIIEHHUI;

— YaCTUYHO BJIAJIEET CUCTEMOH CIENMAIN3UPOBAHHBIX OHITHH.

«YAOBJICTBOPUTCIIEHO»
(Ga4YTCHO»

— o0ydJaromuiicss He YCBOWJI 3HAYUTEIBHOW 4YacTH MPOrPaMMHOTO
MaTrepuana;

— JIOIYCKaeT  CYLIECTBEHHbIE  OMMOKM W  HETOYHOCTH  IpHU
paccMOTpeHHH poOIeM B KOHKPETHOM HalpaBlIeHUH;

— MCTIBITBIBAET TPYTHOCTH B MPAKTHYECKOM IPUMEHEHNUN 3HAHH;

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,

— He (JOpMYIHPYET BBIBOJAOB H 0000IICHHH.

HCYIOBJICTBOPUTCIILHO»
«HEC 3a4YTCHO»

10.3. TumnoBbie KOHTPOJIbHBIC 33aHUS WIIK MHBIE MAaTEPUAIIBI.
Bomnpocs! 11 5K3aMeHa npesctaBieHs! B Tadnuue 15.




Tabmuua 15 — Borpocs! ams 3k3amMeHa
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Ne n/mn [lepeueHs BOMPOCOB ISl SK3aMeHa Kon
UHIMKaTopa

1. Kinaccudukanus TUIIOB 1 apXUTEKTYP COBPEMEHHBIX IK-1.3.1
MHUKPOKOHTPOJUIEPOB

2. OO6acTi MPUMEHEHHSI MUKPOKOHTPOJICPOB IK-1.V.1

3. [TpuHIMIIBI TOCTPOCHUS NapasuieabHOTO nopta. [logkmoueHue IK-1.3.1
BHEITHUX YCTPOMCTB K MUKPOIPOIECCOPY

4, [TpuHIUIIBI TOCTPOCHUS MTOCIEA0BATEIbLHBIX TOPTOB. BuIbI IIK-1.V.1
MI0CJIeIOBATEIbHBIX TOPTOB

5. SI3bIKM TPOTPaMMUPOBAHUS JJIs1 MUKPOKOHTPOJIJIEPOB I1K-1.3.1

6. Hanucanue nporpamm 11t MukponporeccopoB. [lonstue [K-1.¥.1
MIPOrPaMMbI-MOHUTOpPA U ONEPALMOHHON CUCTEMBI PEaTbHOTO
BpPEMEHU

7. OC00EHHOCTH apXUTEKTYpPbl MUKPOKOHTPOJUIEpOB. [lomynsipHbie IK-1.3.1
ceMeicTBa MUKPOKOHTPOJLJIEPOB.

8. Kak M0»HO KOHBEPTHPOBATh BXOAHBIC 3HAYEHUS OAHOTO Auamnazona, | [IK-1.V.1
B BBIXOJTHBIC 3HAYEHUS IPYTOT0 Uarna3oHa’?

9. Uro npousBoaut komana delay? TIK-1.3.1

10. Uro takoe LIIMM? IIK-1.V.1

11. | Yro takoe ¢oTtopesucrop? [1K-1.3.1

12. Kaxk 3amaercsa nukn? IIK-1.V.1

13. [Ipy xaKOM COCTOSIHMH [1Ba KOHTAKTa Pa3HbIX AJIEMEHTOB HAXOAATCS [IK-1.3.1
B OJIHOM KOHTAKTHOM DsIJTy MAKETHOM TIAThI?

14. Bakwue noptsl, nuHb! ¥ pazbéMbl nMeeT miata Arduino UNO? [IK-1.V.1

15. UT0 XpaHUTCs B CTEKOBOM NaMsATh? I1K-1.3.1

16. | Jlns gero nyxxHa ¢pynkuus digitalWrite? IK-1.Y.1

17. 3a 9yto oTBeyaeT koManaa pinMode? [1K-1.3.1

18. Hukn for IK-1.VY.1

19. Kak 3agath 1iuki? TIK-1.3.1

20. Kak 3agats yciosue? IIK-1.V.1

21. Kax M0O»HO KOHBEPTHPOBATh BXOJAHbIE 3HAUEHUSI OTHOTO AMAIa30Ha, [K-1.3.1
B BBIXOJIHbIE 3HAUEHUS IPYTOro Juana3oHa’?

22. Jj1s 4ero HyXHbI PE3UCTOPHI? [IK-1.V.1

23. Jlornueckue oneparopsl NJIW, HE, 1 [1K-1.3.1

24. MUKpOKOHTpOJIEp, Ucrob3yromuiicss B miaare Arduino UNO IIK-1.V.1

25. [Toyemy Henb3s1 BCTABIATH 002 KOHTAKTa OJTHOTO AJIEMEHTA B OJIUH IK-1.3.1
KOHTAKTHBIN PsiJi MAKETHOM TIIAThI?

26. O xonTtakTax Arduino, K KOTOPbIM HEOOXOJUMO MOJIBECTU [K-1.V.1
YCTPOMNCTBO /1715l MUTaHMUSL.

27. Bo3MoKHBIE COCTOSIHUSI CONPOTUBIIEHHSI PE3UCTOPOB. [1K-1.3.1

28. Jlyst gero HEOOXOIMMa KOMITHIISIIHS KO1a? IIK-1.V.1

29. | Pacckaxwure npo ycioBHbIH onepatop if I1K-1.3.1

Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npencrapieHs! B Tadnuie 16.
Tabmuna 16 — Bonpocs! (3agaun) mis 3adera / qudd. 3adera
Kon
Ne n/m [lepeuens BonpocoB (3a7a4) amns 3a4dera / qudd. 3ayera JHMKaTOpa
Y4eOHBIM MJIaHOM HE TIPETyCMOTPEHO I1K-1.3.1

[IK-1.V.1
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[lepeuenr TeM s KypCOBOTO MPOEKTUPOBAHUSA/BBIIIOIHEHUSI KypCOBOM pabOThI
MpEeJICTaBICHBI B Ta0nwmie 17.
Ta6mmma 17 — [lepedenn TeM 11 KypCOBOTO MPOSKTUPOBAHHS/BBITIOJIHEHHSI KYPCOBOM paOOTHI

Ne /i [TpuMepHBIii IepeYeHb TeM Il KYpPCOBOTO MPOEKTUPOBAHUS/BBITTOIHEHHS
} KypCOBOH paboThl

Y4eOHBIM IIIAHOM HE MPEAYCMOTPEHO

Bonpocel s mpoBeneHHS MPOMEXKYTOYHOM aTTeCTallMd B BHUJAE TECTHPOBAHUS
MpeACTaBICHBI B Tabnwuie 18.
Tabmuua 18 — [IpumepHbIii epeueHb BOIIPOCOB ISl TECTOB

y Kon
Ne /it [TpuMepHBIii IepeYeHb BOTIPOCOB ISl TECTOB
WHNKATOpa
1. | B xakoii cTpouke HET OMUOKHu? [1K-1.3.1

1. if (push==1) digitalWrite(13,HIGH);
2. if (push>1); digitalWrite(13,HIGH);
3. if (push>=1) digitalRead(13,1);

4. if (push>=1) analogRead(13,500);

2. | B yem HEOOXOAMMO 00s3aTEILHO YOSTUTHCS TEpe 3arpy3Koi IK-1.¥.1
nporpamMMmsbl B KOHTpoJsuiep Arduino?
1. BsiOpas Tumn nmiatel
2. B koge cozmaHbl MaKpOOIpeIeIeHHUS
3. Ilnata hu3uyecKu MOAKIIOYECHA K KOMITBIOTEPY
4. BpiOpan nopT, K KOTOPOMY MOAKIIOYEHA I1aTa

3. JI1sl cunThIBaHUS 3HAYEHMS C AHAJIOTOBOI'O BXOJa UCIIOJIb3YyEeTCA T1K-1.3.1
KOMaH/a
1. digitalRead()
2. digitalWrite()
3. analogRead()
4. analogWrite()

4. | Kakas (yHKIMS 3alIMCBIBAET MICEBA0-aHAJIOIOBOE 3HAUYCHHE, UCTIONIb3YS [IK-1.V.1
CXEMY C IIUPOTHO-UMITYJIbCHON Moaymsiuuei (PWM), Ha BeIxo1HOM
BBIBOJI, ITOMe4YeHHBIH Kak PWM?

1. pinMode(pin, INPUT)

2. analogWtite (pin, value)

3. nalogRead (pin)

4. digitalRead (pin)

5. | Ang Ha3HaueHUs pexuma padboThl MMHOB Arduino UCmosb3yeTcs: [IK-1.3.1
nupektuBa #define
1. ¢ynkuus pinMode()
2. ¢ynkuus digital Write()
3. ¢ynknus digitalRead()

6. | Kakoii pyHkuuei B mporpaMme MO>KHO Ha3Ha4MTh BBIBOAY MOPT BBOJIA! [IK-1.V.1
1. pinMode(pin, INPUT);
2. Serial.begin(9600);

3. void loop (){}

4. val = Serial.read ();

7. | Ha xakue xapakTepuCTHKHU Ipolieccopa BiauseT pazaeneHue namMatu MK [IK-1.3.1
Ha MaMATh MPOTPaMM U MaMSATh JaHHbBIX?
1. oOGbem mamatu
2. BHepromnoTpediIeHue;
3. TPOW3BOJIUTEILHOCT;
4. CTOUMOCTB;
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8. | IIpouemypa void setup() BeImOTHSAETCS [K-1.V¥.1
1. TonbKO OJUH pa3
2. OAWH pa3 MpH BKIOYEHUH Tu1aThl Arduino
3. Bce Bpewmsl, moka BKitoyeHa rata Arduino
9. | Iloacucrema maMsiTd MUKPOKOHTPOJLIEpA HE COICPKUT IK-1.3.1
1. mamsgTH JaHHBIX
2. TmaMsTH Nporpamm;
3. OmepaTUBHOW MaMSTH;
4. accolMaTHBHOM MaMsITH,
10. | Yro o3HavaeT mosBUBLIAACAS MOCIE KOMIENIUK mporpammbl ommbka " | [IK-1.Y.1
"PIN 1" was not declared in this scope™?
1. He 3akpsiTa ckoba win HeT Touku 3ansToi mocie "PIN1"
2. B ckerue He 0OBsBIeHa iepemenHas "PINT"
3. B ¢ynkuuu pinMode() He nucnoas3zoBano uMs nopra "PIN1"
11. | Ilporeccopsl, B KOTOPBIX HAOOP BBIMOIHAEMBIX KOMaH/I COKpAIIEH 10 IK-1.3.1
MUHUMYMa, OTHOCSITCS K THILY:
1. RISC-npoueccopsr;
2. Tlpoueccopsl ¢ ["apBapacKoil apXUTEKTYPOIA;
3. CISC-npoueccopsr;
4. Ilpoueccopsl ¢ [IpMHCTOHCKOI apXUTEKTYpPOH.
12. | MuxkpormnpoliieccopHasi CUCTEMa KaKoro TUIIa pa3padaThIBaeTCs Yalle [K-1.V.1
Bcero?
1. MHKpOKOMIIBIOTED
2. KOMIIBIOTEP
3. pazpabotka He TpeOyeTcs, UCIIOIB3YIOTCS TOTOBBIE CHCTEMBbI
4. MHUKPOKOHTPOJUIEP
13. | Kakas apxuTekTypa MUKPOIPOIECCOpa XapaKTepU3yeTcs pas/ieIeHueM IIK-1.3.1
MaMSTH JTAHHBIX U TIAMSTH IporpamMm?
1. ®ou-Heiimana
2. TapBapnckas
3. IlpuHcTOHCKas
4. KemOpumrckas
14. | Kakas cxema MoKa3bIBaeT JIOTHYECKUE CBA3U MEXKIY DJIEMEHTaMHU IK-1.¥.1
CUCTEMBI U BMECTE C BPEMEHHBIMU IMarpaMMaMi MOJHOCTHIO
omnpezaenseT GyHKINH aNfapaTHON YacTu U 1aéT MOJTHOE PECTaBICHHE
o0 e€ pabore.
1. crpykrypHas
2. TpUHIMIAATBHAS
3. (yHKUMOHANbHas
4. mortokoBas
15. | MuxkpomnporieccopHas cucTeMa Kakoro THIa He 00eCTieunBaeT IK-1.3.1

yIipaBJieHHe BHEIIHUMH YCTpOicTBaMu?
1. MUKPOKOHTpPOJIIEP
2. KOHTpOJIEp
3. Bce TUIBI 00ECTIEYNBAIOT YIIPABIICHNE BHEITHUMHU YCTPOUCTBAMHU
4. KOMITIBIOTEp

00y4eHus, IpeJICTaBICHbI B Ta0mie 19.
Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX pabOT

HCpG‘ICHB TEM KOHTPOJIbHBIX pa60T O JUCIHUIIIINHEC 06yqaronmxc;1 3a04YHOI (I)OpMLI

Ne i/t

IlepeueHb KOHTPOJIBHBIX PabOT

He npenycmorpeno
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10.4. MeTtoauveckre  MaTepUaibl,  ONPEACNSIONIUE  TPOLEAYPHl  OICHUBAHUS
WHAMKATOPOB, XapaKTEpU3YIOLUX dTanbl (OPMUPOBAHUS KOMIETCHLUN, COJIEpKATCi B
JOKaJbHBIX HOpPMATUBHBIX akTax [YAIl, periaMeHTUpPYIOIIUX TOPAIOK M MPOUEAYPY

IMPOBEACHUA TEKYLIEIO KOHTPOJIA YCIIEBACMOCTH U HpOMeH(YTOqHOﬁ aTTeCTalnu o6yqafoumxc;1
I'VAIL

11. Meroauueckue ykazaHus JUisi 00y4aroIIMUXCsl 10 OCBOCHUIO IUCIUIIUHbBI

11.1. Meroauueckue ykasaHHs s OOYy4arOIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MaTepuaina

OcCHOBHOE Ha3HAYCHME JIEKIMOHHOIO MarepHuaga — JIOTMYECKH CTPOMHOE, CUCTEMHOE,
riyOOKoe U sICHOE WU3JI0KEeHHe ydeOHoro marepuana. Ha3HaueHune cCOBpEeMEHHOM JieKLuU B
paMKax IUCIMIUIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(POPMALMIO 1O TEME, a B OCBOCHUU
(GyHAaMEHTaIbHBIX NpoOJeM JUCHMIUIMHBI, METOJOB HAy4yHOro IIO3HAHMs, HOBEHIIMX
JOCTIDKEHUI Hay4HOH MbIciu. B yueOHOM mporecce JEKIUs BBIMOIHAET METO0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIUs packpbIBaeT NOHATUIHBIN anmapar
KOHKPETHOW 00sIacTH 3HaHus, €€ mpoOJeMbl, JaeT LEeIbHOE IPEACTABICHUE O IUCLUILIUHE,
IIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUIIIIMHAMM.

[InaHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYaIOUIMMUCH JIEKIIMOHHOTO MaTepuaa;

— TIOJYy4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OIPENEIAETCS LEJIEBOM YCTAHOBKON K Ka)KIOW KOHKPETHOU TEME;

— IIOJIy4€HHE OIIbITa TBOPYECKOI padOThI COBMECTHO € IPENOJABATEIIEM;

— pasBuTHEe TPOPECCHOHATHHO-IEIOBBIX  KAauyecTB, JIIOOBM K TIPEAMETYy H
CaMOCTOSITENIbHOTO TBOPUYECKOI'O MBIILITIECHHUS.

— MOsBJIEHUE HEOOXOAMMOro HHTEpeca, HE0OXO0AUMOTO Il CAMOCTOSITENIbHON pabOThI;

— TIOJy4Yy€HHE 3HAaHUU O COBPEMEHHOM YpPOBHE DAa3BUTUS HAayKM U TEXHUKU U O
IIPOrHO3€ UX Pa3BUTHsI HA OJIMKaiIlne Tofbl;

— HayuyuTbCs METOJUYECKH oOpabaTbiBaTh MaTepuas (BbIACIATH TJIaBHBIE MBICIU U
IIOJIOKEHUS, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HUX B  Pa3jIM4YHBIX
bopMynupoBKax);

— TOJIyueHHE TOYHOI'O IOHUMaHUS BCEX HEOOXOIMMBIX TEPMUHOB U TIOHATHH.

JlekuMOHHBI MaTepuad MOXKET COINpPOBOXKAATHCS JIEMOHCTpAaLMEd CllalijoB U
UCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuaja IpH MPOBEIEHUU KOPOTKHX JHUCKYCCUHl 00
0COOEHHOCTSX MPUMEHEHHUS OTJENIbHBIX TEMAaTHK M0 JUCLUIUINHE.

CrpyKTypa npe1ocTaBieHUs JIEKIHOHHOTO MaTepuaIa:

— VYcTHOe u3noxxeHue nHpopMaluy, WUTIOCTPUPYEMON cllaillaMu TPe3eHTallH;

— JlemoHcTpanus rpadguueckux marepuanoB (B ToM uucie (GoTo-, Buaeo-, rpadukos,
TaOJMI U T.[.) B LIENAX BU3YaJU3al[1H [TPeJICTaBICHHON B YCTHOM popme nHpopmanuuy;

— OO0cyxeHue moyydeHHo nHpopManuu B popme AUCKYCCUH, pa3dop MPaKTHUECKUX
IPUMEPOB.

11.2. Meroauueckue ykazaHusi sl OOYYarOIIUXCsS IO BBITIOJHEHUIO JIA00PATOPHBIX
pabor

B xone BeimonHeHus 1a0OpaTOpHBIX pPadOT oOOydalomUHCS MAOKEH YIIIyOUTh H
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOW METOIMKONM M TEXHUKOU
HKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIIMOHHON XapaKTepUCTUKOW 00ydaromerocs.
BrimonHenue mabopaTOpHBIX pabOT COCTOUT M3 IKCIEPUMEHTAIbHO-TIPAKTUYECKOH, pacyeTHO-
AQHAJIMTUYECKOMN YacTel U KOHTPOJIbHBIX MEPOIIPUATHH.

BrinonHenue 51a00paTopHBIX paboT 0O0y4yaromuMCs SBISIETCS HEOTHEMJIEMOH YacThiO
W3YYEHUS JUCLUIUIMHBL, ONpeNesiseMoll y4eOHBbIM IUIAaHOM, M OTHOCHUTCA K CPEICTBaM,
00ecreynBaroIUM peIIeHUe CIeIyIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:
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— TMpHOOpETeHHWE HAaBBIKOB WCCIECIOBAaHHS MPOIECCOB, SBICHHUH H  OOBEKTOB,
W3y4aeMbIX B PAMKax JTaHHOW JUCIUILTHHBI;

— 3aKperuieHHe, Pa3BUTHE M JETAM3AlHS TEOPETUYCCKUX 3HAHUW, TOTYyYCHHBIX Ha
TICKITUSX;

— MOJIyueHHE HOBOW MH(OpPMAIMH 110 U3y4aeMOH JTUCIUILINHE,

— T[pPHOOpETCHHWE  HABBIKOB  CaMOCTOSTEIBHOH  paboThl ¢ J1abOpaTOpHBIM
000py1I0BaHUEM U MTPUOOPAMH.

3ajianue ¥ TpeboBaHus K IPOBEICHUIO J1a00paTOPHBIX PadoT

1. Ilpuctynate Kk paboTe MOXKHO TOJIBKO MOCIIE 0O3HAKOMIICHHUS C pab0uUM MECTOM.

2. Ilepen Bxmouennem OBM yOeauThCsi B TOM, YTO BCS BKIIOYCHHAs B CXEMY
KOMMYTAllMOHHAS anmaparypa (KHOIKU U JIp.) HAXOJUTCS B HAJUJICKAIEM COCTOSHUH.

3. Ilpu BKIIIOUYEHUU U B MPOIECCE PErYIUPOBAHUS CIEIUTH 3a MOKA3aHUSIMH OCHOBHBIX
IIPOrpaMMHBIX MOJYJIEH.

4. B nporecce paboThl HE OCTaBIATH 0€3 MPUCMOTpa pabouee MecTo, KOTOpOe HaAXOAUTCS
I0]T HAITPSDKEHHEM.

5. He xacaTbcsi HEM30JIMPOBAHHBIX YacTel MPUOOPOB U almapaToB, KOTOPbIE HAXOIATCS
I0]T HAITPSDKEHHEM.

6. K naGopaTopHbIM 3aHATHUSM JOMYCKAIOTCA TOJIBKO T€ CTYIEHTHI, KOTOPbIE YCBOMIIU
npaBuiia 6€30MaCHOCTH.

9. JIabopatopuble pabOThI BBHITIOIHAIOTCS OpUTaI0i CTYACHTOB B COCTaBE HE MEHEE JBYX
YEJIOBEK.

10. Kaxnapli CTyAEHT JOJDKEH TMOJATOTOBUTHCS K JsabopartopHoit pabore. [lpum
HEJ0CTaTOYHOU MOJITOTOBKE CTYJEHT HE JIOMYCKAETCsI K €€ BBIIIOJHEHUIO.

11. Hanucannas nporpamma J0JKHA ObITh POBEPEHA MPEnoiaBaTesieM, KOTOPbIH mocie
IIPOBEPKHU JaeT pa3pellieHUue Ha IPOBEIEHUE OIBITOB.

12. Tlepen BKIIOYEHHEM NPOrpaMMBbl CTYACHT, MPOU3BOIALINI JaHHYIO OIEpaIHIo,
JIOJKEH TIPEAYNPEANUTD YWICHOB CBOEH Opuransl 00 3ToM (pazoit «HaurmHaeM 3KCTIEpUMEHT.

13. Pe3ynbraThl M3MEpPEHHH MO KaXKIOW XapaKTEPUCTUKE JIOJDKHBI ObITh MPOBEPEHBI
npenojaBaTeseM.

14. TTocne nopaGoTKM MporpamMma J0JKHa ObITh MPOBEPEHA MPEIOIaBaTEIEM.

15. B ciayuyae BO3HHMKHOBEHHUSI aBapuUHHOW cHUTyaluu (TOsBJIEHUE AbIMA, 3araxa rapw,
HECBOMCTBEHHBIX 3BYKOB, MCKpPbl M Jp.) Ha paboyeM MecTe HEOOXOIUMO HEMEIJIEHHO
oTKII0UNThE DBM 0T HanpsikeHHst 1 cOOOIUTH 00 ITOM COOBITHH MTPENOaBaTEIIIO.

16. CtyneHT momkeH OepexHO 00palaThCs ¢ MPEAOCTaBIsIEMBbIM €My 000pPYIOBaHHEM U
KOMIIBIOTEPHON TEXHUKOM, 3allpeliaeTcs AeaaTh HaJANUCH MEJIOM, KapaHAalloM U YepHUIAMU.
Henb3s 3arpoMoskaate pabouee MecTo NpuboOpaMu U amnmapaTamMy, KOTOpPbIE HE HCTIOJIb3YIOTCS B
nabopaTtopHOi paboTe, OCTaBIATh HA HUX KHUTH, TETPAAU U AP. IPEIMETHI.

17. K craenyromeMy 3aHIATHIO KaXIbIH CTYJIEHT JOJDKEH COCTaBUTh OTYET II0
npeblayiei 1abopaTopHOi paboTe B COOTBETCTBUM C YCTAaHOBJIEHHOH (OPMOH.

CrpykTypa B (hopMa O0TUETA O JIabopaTOpHOH padoTe

B oryere 00s3aTenbHO JOKHBI OBITH OTpaKeHBI Cienyromue pasaenbl: «Hazpanue»
«enp pabotery», «Conepxkanne padoTh», «CXeMbl UCHBITAaHUNY», «Pe3ynbTaTel U3MEpEeHUN U
BBIYHCIICHHUI», «AHAIM3 TOJYYCHHBIX XapaKTEPUCTHK W KpaTKHE BBIBOJB». B cocraB oryeTa
MOTYT OBITh BKJIIOYCHBI JIPYTHE pa3JeNibl, KOTOPHIC YYHUTHIBAIOT CHENU(DHUKY BBIMOITHICMON
nabopaTopHoii paboThI ((POTO IKCIIEPUMEHTOB, IPOTPAMMHBINA KO U Ap.). HeoOxoaumbIe CXeMBbI,
PUCYHKH WM TpaQuKd MOXXHO YEPTHUTh KapaHJIAIIOM JHOO C HMCIOJIh30BAaHUEM CIEIHATbHBIX
MPOrPaMMHBIX TPOAYKTOB Ha MEPCOHATLHOM KOMITBIOTEDE.

TpeOoBanusa XK 0OPMIICHHIO OTYETA O Ja0OpaTOpHOM padoTe
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Pe3ynbrarhl BHIMOJHEHHBIX J1a00paTOPHBIX pabOT, OPOPMISIIOTCS B BHUAE OTYETa IO
onHOMY 00pasiy. OTUeT MUIIYT C OJHOM cTOpOHBI TucTa Gopmara A4 (pazmepom 210%297 mm).
OcCHOBHBIE HA/IMUCHU BBIMOJIHSIIOT B COOTBETCTBHH ¢ ['occTanmapToM.

Bce BBITIONIHEHHBIC W MTOITMCAHHBIE PYKOBOJAUTEIEM OTYETHI IO JIA0OPATOPHBIM padboTam
CKJIQ/IBIBAIOT B JIOTHYECKOW MOCIEA0BaTENbHOCTH U OpourtopyroT. [Ipu GonpiioM koiauuecTBe
cTpanul (0ojiee IECSATH) COCTABISIIOT COAEp)KaHHWE OTYeTa, KOTOPBIM pa3MelaloT B albOoMe
MOCJie TUTYJIBHOTO JIUCTa. TUTYIBHBIN JUCT JOJDKEH UMETh HaAMHUCh «OKypHan abopaTOpHBIX
paboT (oT4eThI)» ¢ (haMUIUel pyKOBOIUTENS (TIPEII01aBaTelb) U UCIIOJHUTENS (CTYISHT).

11.3. Mertoauueckue yKazaHus JUIsi 0OyJalOMIMXCs MO MPOXOXKICHHIO CAMOCTOSITEIHHOM
paboThI

B Xxoje BBITIOTHEHUS CaMOCTOSTEIBHONW pa0OThI, OOYUYAIONIUICS BBIMOIHSAET paboTy 1O
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJACTBE IpErojaaBaressi, HO 0e3 ero HermocpeaCTBEHHOTO
y4acTusl.

B mporecce BbIMOIHEHHSI CaMOCTOSITENIbHON paboThl, Yy obydaromierocst (hopMupyercs
1enecoo0pa3sHoe IIAHUPOBaHUE PaboOUero BpEMEHHU, KOTOPOE MO3BOJISIET UM Pa3BUBAaTh YMEHUS
¥ HaBBIKM B YCBOCHHWU M CHUCTEMAaTH3allMH MPUOOpETaeMbIX 3HAHWUN, OOECIIEYMBAECT BBICOKHMA
YPOBEHb YCIEBAEMOCTH B TMEPUOJ OOY4YEHHs, MOMOTaeT IOJYyYUTh HAaBBIKA TOBBIIICHUS
poeCCHOHAIBHOTO YPOBHSI.

MetoauyeckumMi ~ MaTepuaiaMH,  HANpaBSIONIMMH  CaAMOCTOSITENIbHYIO  paboTy
00ydJarouuxcs, sIBISIOTCS:

—  y4eOHO-METOAMYECKH MaTepHal Mo JUCIHUILINHE;

11.4. Meroauueckue yka3zaHus Uil OOy4aroIMXCs IO IPOXOXKICHHUIO TEKYIIEro
KOHTPOJI YCIIEBAEMOCTH

Texymuii KOHTPOJb YCIEBAEMOCTH IPEAYCMATPUBAECT KOHTPOJb KadyecTBa 3HAHUUI
00y4aroluxcsi, OCyIIECTBIIEMOTr0 B TEUYEHHE CEMECTpa C LIEJbI0 OLIEHMBAHMS X0Jla OCBOCHUS
JUCLUIUINHBIL.

- TECT — TpPEACTaBIseT co0oi HabOp CTaHAAPTH3MPOBAHHBIX 3aJaHUM, IO
pe3yapTaTaM  BBIIOJIHEHUS  KOTOPBIX  MOXHO  M3MEpPUTh  HEKOTOPBIE  JINYHOCTHBIE
XapaKTEPUCTUKH, & TAK)KE YPOBEHb YCBOCHUS 3HAHUM, YMEHUU U HaBBIKOB UCIIBITYEMOTO.

Texkymuil KOHTpPOJIb yCHEBAEMOCTH IPOBOAMTCS HA MPAKTUYECKUX 3aHATUSAX B
nucbMeHHOM (opmare. Tekymuil KOHTPOJIb YCIIEBa€MOCTH OLIEHMBAETCS 10 CUCTEME 3a4eT/ He
3a4eT. [loMOXKUTENbHBIM pPE3yNbTaT TEKYLIEr0 KOHTPOJIS YCIEBAEMOCTH JAeT CTYACHTY
JIOTIOJTHUTENBHBIN 0asul MpHU NMPOBEIEHUH NMPOMEXYTOUHOM aTTecTanuu. Pe3ynpTaThl TEKyIIero
KOHTpPOJISI COOOIIAIOTCS CTYJAEHTaM HEMOCPEICTBEHHO Ha CIEAYIOIEM 3aHSITUH U MOTYT
YUUTBIBATHCS MPU IIPOBEACHUU IIPOMEKYTOUYHON aTTECTALINH.

Cucrema OLIEHOK IIPU MTPOBEICHUU TEKYILEr0 KOHTPOJISI OCYLIECTBIISIETCS B COOTBETCTBUU
¢ TpeboBanusmMu [lomoxxkeHnit «O TekyleM KOHTPOJE YCIEBAEMOCTH U IMPOMEXKYTOYHOMH
arrectanuu cryaeHtoB ['YAII, oOywaromuxcsi Mo mporpaMmsbl BhICIIEro oOpazoBaHus» u «O
MOJyJIbHO-PEHTHHIOBOI CUCTEME OLIEHKU KauyecTBa yueOHOM paboThl cTyeHToB B ['Y AIT».

11.5. Mertoauueckue yka3aHHs Ui O0YYaroIUXCs 1O MPOXOXKIACHUIO MPOMEKYTOUHOM
aTTecTauu

[MpomexxyTouHass  arrecraiss  OOydyarOIIUXCsl ~ MPEIyCMaTPUBACT  OLICHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3Yy/IbTaTOB 00ydeHMs MO auciuruinHe. OHa BKIIIOYAeT B
ceOs:

— 9K3aMeH — opMa OIECHKH 3HAHUH, MOJTYIEHHBIX 00YUJaIOIINMCS B TPOIIECCE M3YUECHHUS
BCEH JIUCIUTUINHBI WIIH €€ YaCTH, HABBIKOB CAMOCTOSTEIILHOW pab0ThI, CIIOCOOHOCTH TPUMEHSITh
nux JaJjis peIHeHI/ISI HpaKTI/I'-IeCKI/IX 3a1a4. SKBaMeH, KaK HpaBI/IHO, HpOBO)II/ITCﬂ B HepI/IOJI
HK3aMEHAIIMOHHON CECCHU M 3aBEpIIACTCs aTTCCTAIMOHHOW OIICHKOW «OTIHUYHO», «XOPOIIO»,
«YJIOBJIETBOPUTEILHOY, «HEYIOBICTBOPUTEILHOY.
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Cucrema OIEHOK MpHU MPOBENECHUU MPOMEKYTOUHOU AaTTECTAlMU OCYIIECTBISETCS B
COOTBETCTBUH C TpeboBaHmsiMu [lonokeHuit «O TeKylmeM KOHTPOJE YCIIEBAEMOCTH U
MPOMEXKYTOUHOH aTTecTanuu ctyfaeHToB ['YAIL, oOydarommxcss mo mporpamMmbl BBICIIETO
oOpazoBanusi» U «O MOAYIBHO-PEUTHHIOBOW CHCTEME OIICHKH KayecTBa y4eOHOW pabOThI
ctyaeHToB B 'Y AID».

[IpomexyTouHass aTrecTalus OLIEHHMBAETCA MO pe3yibTaTaM TEKYIIEro KOHTPOJIS
ycreBaemocTu. Crucok BompocoB (Tabmuna 15) Kk mpoMexyTouHO# aTTecTalluu yTBEpKAAeTCs
Kadenapoil M BBLAACTCS CTYACHTAM /s O3HaKOMJIeHHsA. B ciydae, ecnm CTyIeHT 10
YBXXUTEILHOM MPUYUHE HE BBIMOIHUI TPeOOBAaHUS TEKYIIETO KOHTPOJIS, €My MPeJOCTaBIsAETCS
BO3MOXXHOCTb CJIaTh 3aJ0JDKEHHOCTH [0 NpPONyUIEHHbIM TemaMm. Popma mpoBeaeHUs
IPOMEKYTOUHOM aTTecTallii — TUCbMEHHAs!.



Jluct BHECeHUs! U3MEHEHUH B pabouyro MporpaMmy AUCHUIUINHBI
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JlaTta BHECEeHUS
H3MEHEHUI U
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iloanuce
3aB.
kadempoit




