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AHHOTaNINA

JuctunuHa «[IporpaMMupoBaHre MUKPOKOHTPOJIJIEPOBY» BXOAUT B 00pa3oBaTEIbHYIO
pOrpaMMy BBICIIETO 00pa3oBaHUsS — MPOrpamMMy OakajaBpuara MO HAMPABICHHIO MOATOTOBKU
15.03.04 «ABTOMaTH3alusa TEXHOJOTMYECKUX IPOIECCOB MU IMPOU3BOJICTBY HANPaBICHHOCTH
«ABTOMATHU3ALMSA TEXHOJOTUUYECKHX IMPOIECCOB U MPOU3BOJCTBY. JMCHMIUIMHA peanu3yercs
kadeapoi «Ne32y.

JucuuminHa HameneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CICIYIOIIMX KOMIIETCHITHIA:

[IK-4 «CnocoOHOCTh BBITIOJIHATH PAOOTHI IO AaBTOMATHU3AIlMHM TEXHOJIOTHYECKUX
MPOLIECCOB M TMPOU3BOJICTB, UX OOECIICUCHUIO CPEJICTBAMH aBTOMATH3ALMK M YIPaBJICHUS,
TOTOBHOCTBIO HCIIOJIB30BaTh COBPEMEHHBIE METOJbI W CPEJICTBA ABTOMATH3AIlMU, KOHTPOJI,
JIMarHOCTUKU U UCIIBITAHUI

ConepxaHue JTUCHUIUIMHBI OXBAaTBHIBAET KPYT BOIPOCOB, CBSI3aHHBIX C JKU3HEHHBIM
[IUKIIOM Pa3paboTKu MH(DOPMAIIMOHHOW CUCTEMBI, APXUTEKTYPOH MHKPOIIPOLIECCOPHBIX CHCTEM,
o0yueHHeM SA3bIKY IIporpaMMupoBanus, miardopmoii Arduino, Raspberry Pi, AVR, STM32.

[IpenogaBanue AUCHUILIMHBI MPEAYCMATPUBACT CICAYIOIIHE (QOPMBI OpPraHU3aAlNUU
yueOHOro mporiecca: JEKLUH, CaMOCTosTeNbHas paboTa CTyAeHTa, J1a0opaTOpHbIE pPabOThI,
KOHCYJIbTAIIHH.

[IporpaMMo#l IHUCHUTUIMHBI TPETYCMOTPEHBI CIEAYIOUIUE BHUABI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUHAS aTTecTaus B hopme audhepeHIINPOBAHHOTO 3a4ETa.

OO0mias TpyAOEMKOCTh OCBOEHUS AMCLMILIMHBI COCTaBINseT 3 3aueTHhIX eauHuibl, 108
YacoB.

SI3pIK 00yUYeHUs O JUCIHUILTUHE KPYCCKUII.



1. TIlepedeHb IIAHUPYEMBIX PE3YJIBTATOB OOYUEHHMS IO JUCLUIUINHE

1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI
JlaHHas QUCLMIUIMHA MPEJOCTaBIIAET BO3MOXKHOCTh CTYAEHTOM IOJYYHUTh OCHOBHBIX 3HAHMS O
CYLIECTBYIOIIUX MHKPOKOHTpOJUIEpaX, MX AapXUTEKTypHblE OCOOEHHOCTM M  00JIaCTH
IOPUMEHEHHs, O JKU3HEHHOM IMKJIe pa3pabOoTKM WH(POPMALMOHHOM CHUCTEMBI, O BepCHUs
wiatpopmer  Arduino, o Raspberry Pi; pa3Burh W TpPOJEMOHCTPUPOBATH  HABBIKH
IPOrpaMMHUPOBAHUSI MHKPOKOHTPOJUIEPOB, M3Y4YMTh 0a30Bble COCTABIIAIOLIME YIPABICHUSA
poboTamu.

1.2. JlucuuniavHa BXOAMT B  COCTaB  4YacTH, (OpMUPYeMOH  y4yaCTHUKaMHU
00pa30BaTeIbHbIX OTHOIIEHUH, 00pa30BaTENIbHON MpOrpaMMbl BBICIIETO0 00pa3oBaHus (nanee —
OIl BO).

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

B pesynbrare M3ydyeHus AUCHUILIUHBI OOYYaIOUIMICS MOJDKEH 00JIafaTh CIEAYIOIIUMU
KOMIIETEHIIMSIMU WM UX YacTsAMH. KomnereHIMy 1 HHAMKATOPhl UX AOCTUKEHUS IPUBE/IEHBI B
Tabauie 1.

Tabmuna 1 — [lepeyeHp KOMIIETEHIIMN U HHINKATOPOB MX JOCTHKCHHS

Konn
Kareropus (rpynna) Kon u HauMeHOBaHWE UHAMKATOPA JOCTUKEHUS
HauMEHOBaHUE
KOMIIETEHIIUHA KOMIIETEHIIUHA
KOMIIETEHIIUU

I1K-4 CriocobHOCTB
BBITTOJIHATE PaOOTHI
10 aBTOMAaTH3aIUU
TEXHOJIOTUIECKUX
IPOLIECCOB U
MIPOU3BOJICTB, UX

00€eCIIEYEHHTO [1K-4.3.1 3HaTh OCHOBHBIE METO/IbI U CPEACTBA
cpencTBamMu ABTOMATHU3AIIMU TEXHOJIOTHYECKUX MTPOLIECCOB U
[IpodeccuonabHbIe | aBTOMATH3AIUU U MPOM3BOJICTB
KOMIIETCHIINU yIIpaBJICHUS, [1K-4.Y.1 ymeTh BBINONHATH pabOThI MO
TOTOBHOCTBIO AITOPUTMUYECKOMY U IPOTPAMMHOMY
HCIOJIL30BATh COTIPOBOXKICHUIO aBTOMATHU3HUPOBAHHBIX CUCTEM
COBPEMEHHBIE
METO/IbI U CPEJICTBA
aBTOMAaTH3allHH,
KOHTPOJIS,
JIHArHOCTUKU B
ACIBITAaHUH

2. Mecro nuctutuinHbEL B cTpykType OI1

JucuunnnHa MoXeT 0a3upoBaThCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOUTUMUCS
MIPY U3YYECHUH CIEAYIONIUX AUCUUTUIAH:

JucuunnnHa MoxXeT 0a3upoBaThCS HA 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOITUMUCS
MIPY U3YYECHUU CIEAYIONIUX JUCIUILINH:

— NporpaMMHpPOBAaHUE,

— TPOEKTUPOBaHUE UH(HOPMAIMOHHBIX CUCTEM.

3HaHUs, TMOJYyYEHHbIE NPU M3YyYEHWHM Marepuana JaHHOM JAMCLMIUIMHBIL, MUMEIT Kak
CaMOCTOATENIbHOE 3HAYCHHUE, TAK U MOTYT UCIIOJIb30BaTHCS MIPU U3YYEHUH IPYTUX TUCIUIIINH:

— HcnonHuTenpHble YCTPOMCTBA CUCTEM YIIPABIICHHUS.




3. OO0BeM U TPYAOEMKOCTh AUCITUTLTHHBI
JlanHeie 00 obimemM oO0beMe AUCHUIUIMHBI, TPYJOEMKOCTH OTAEIbHBIX BHUJOB Y4e€OHOM
paboTHI IO TUCHUIUIMHE (M pacHpeaeeHue ITOH TPYI0EMKOCTH 110 CEMECTpaM) MPECTABICHBI B
taduuue 2.

Ta6ymma 2 — O6beM U TPYJ0EMKOCTh JUCITUTIINHBI

TpynoemMKocTs 110
Bun yuebnoit pabotbl Bcero ceMecTpam
Ne7
1 2 3
Oowan mpyooemKocma OUCUUNIUHDL, 3/ 108 3/ 108
3E/ (4ac)
U3 Hux uacoe npakmuyeckoil n0020moeKu 34 34
AyoumopHnuie 3anamus, BCEro vac. ol ol
B TOM YHCIIE:
nexuuu (JI), (gac) 17 17
npakTuueckue/cemunapckue 3anarus  (I13),
(dac)
nabopaTtopHbie paboTs (JIP), (uac) 34 34
KypcoBoii nmpoekt (padota) (KII, KP), (qac)
9K3aMeH, (Jac)
Camocmoamenvnan paboma, Bcero (4ac) 57 57
Buo npomesxcymounoit ammecmayuu:. 3a4er,
mubd. 3auger, sk3amen (3auer, dudd. 3ay, M. Hudod. 3au.
k3. **) 3au.

*x

IIpumeuanue: xkaHaUmaTCKUil SK3aMeH

4. CopepxaHue JUCIUTUTHHBI
4.1. PacnpenesneHue TPYJOEMKOCTH JUCIUIUIMHBI TIO Pa3/ieiaM ¥ BHAM 3aHITHH.
Paznensl, TeMBI JUCIUTIIMHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCIMILTUHBL, UX TPYAOEMKOCTh

Pa3nensl, TEMBI JUCLIUITIAHEL Texau | 113 (C3) AP KII CPC
’ (dac) (dac) (uac) (dac) (gac)
Cemectp 7

Paszzen 1. BBeneHue B IUCHUILIHHY 1 7
Paznen 2. )KuzHeHHBIH 1TUKIT pa3paboTKu
WHPOPMAIMOHHON CHCTEMBI. APXUTEKTYpa 2 8
MHUKPOIIPOLIECCOPHBIX CUCTEM
Pasnen 3. Bepcuu mnardopmsl Arduino. O6mee ) 8

ONMCaHNE MUKPOKOHTposuiepoB STM32

Pasmen 4. OOydeHue S3bIKy MPOrPaMMHPOBAHUS,
Opranu3anusi MOJICUCTEMbI BBO/A-BBIBONY 14 20
MHKPOIIPOLIECCOPHBIX cucTeM. OCHOBBI
nporpammuposanus Arduino

Pazznen 5. Arduino NANO. U3yyenue 6a30BbIX

4 10 7
COCTABJISIONIMX YITPABICHUS
Pasnen 6. Onucanue Raspberry Pi 3 10 7
Hroro B cemectpe: 17 34 57

Hroro 17 0 34 0 57




[lpakTHueckas TOATOTOBKA 3aKJIIOYaeTCs B  HEMOCPEACTBEHHOM  BBIITOJHEHUH
Oo0y4arolMMHUCST  OINpENEeNeHHBIX  TPYIOBBIX  (YHKUMH,  CBA3aHHBIX C  Oy;ymiei
npodeccHoHaTbHON AEATETBHOCTHIO.

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

Howmep paznena HaszBanue u conep:kanue pas3ieiioB U TEM JIEKIIMOHHBIX 3aHATHI

Pa3nen 1. BBenenue B 1MCUMILIUHY
1. OcHOBHEBIE MOHATHUS B 001aCTH MUKPOTIPOIIECCOPOB.
2. Beenenue B Arduino.
3. ApXUTEKTYypHBIE OCOOEHHOCTH U 00JIACTH TPUMEHEHUS
OJIHOKPHUCTAJIBHBIX MUKPOKOHTPOJIEPOB.
4. PacnpeiesieHue OCHOBHBIX PECYPCOB, MAMSTh MPOrPAMM U
JTAHHBIX, BBOJI M BBIBOJ IUCKPETHBIX M AHAJIOTOBBIX CUTHAJIOB.
5. [IporpamMHBbIe U anmapaTHbIe U CPENICTBA MOIACPIKKH.

6. Kitaccugukanuys MukporponeccopHbix CUucTeM, KpaTKast

XapaKTEPUCTHUKA BO3MOKHOCTEN U TPUMEHEHU I
MHUKPOIPOLIECCOPHBIX CPEACTB U MUKPOIPOLIECCOPHBIX CHCTEM Ha
UX OCHOBE.

Pa3zpnen 2. 7KusHeHHbII HUKJ pa3padoTku HH(POPMALUOHH O

CHUCTEMBI. APXHTEKTYPa MHKPOTIPOIIECCOPHBIX CHCTEM.

1. KackamHas MOJI€Eb.

2. CnimpaneBuIHas MOJIEIb.

3. Y)KuzHeHHBIH UK pa3pabOTKU CHCTEMBI IPUHSATHS PELICHUS Ha
0a3e mporpaMMHUpPOBAHUSI MUKPOKOHTPOJIJIEPA.

. BBenenue B aBTOMaTn3upoBaHHbIe HH()OPMAIIMOHHBIE CHCTEMBI.

. MI3ydenue ocHOB pa3pabOTKH HH(POPMALTMOHHBIX CUCTEM.

. PaccmoTpenne HEKOTOPBIX METOI0B IPUHATHS PELLICHHUS.

. CoctaB 0a30BOY MUKPOITPOIIECCOPHON CHCTEMBI.

. CucremHas 1IMHa.

© 00 N O O &~

. Xapakrepuctruka nHTep(heicoB B CUCTEME.

10. OOMEH JaHHBIMH C BHEIIIHEH CPEJIOH.

11. Bydepuzanus v qeMynbTUTUIEKCHPOBAHKE IIWH a/ipeca U
naHHbIX. OTiinyue ['apBapICKoil apXUTEKTYPhI OT aPXUTEKTYPhI (HOH
Heiimana.

12. Pacmmpennas ["'apBapickas apxuTeKkTypa MEKPOKOHTPOJLIEpA.
AJTOpUTM HPUHITUIIA PAOOTHI KOHTPOJLIEPA.

13. CoBpeMeHHbIE MUKPOKOHTPOJIIEPHI.

14. OpranuzaIus IoICUCTEMBI TAMSITH.

Paznen 3. Bepcuu miaargopmbl Arduino. O6niee onucanue
MHKPOKOHTpoJLIepoB STM32.

1. Bepcun mnatdopmsl Arduino.

2. Amnmnapathas yacTh miatgopmsl Arduino.

3. Ilnartsl pacmmpenus.

4. VYcrpoiicTBa ApyTrUX pa3pabOTINKOB, COBMECTUMBIE C ITPOTPAMMOMA
Arduino.

PacnroBka Arduino Uno.

o o

Buisl MUKpOKOHTPOJLIEPOB.

7. ABTOMaTI/ISI/IPOBaHHBIe CHUCTCMbI Ha OCHOBC MUKPOKOHTPOJLJICpA




8.
9.

10.
11.
12.
13.
14.
15.
16.

Arduino.

Ob6miee onrcanue MUKPOKOHTpoJIIepoB AVR.
PaccmoTpenmne HEKOTOPBIX METOJIOB MPUHATUS PEIICHHUS.
Ob6mree onrcanne MUKPOKOHTpoOIIepoB STM.
HocrouncrBa u Hemoctatku STM.

O6uiee onucanne MUKPOKOHTpossiepoB AVR.
Hcnonp3oBanne U oTIHIUTENbHBIE 9epThl AVR.

O6uiee onucanne MUKPOKOHTposiepoB STM.
Hcnonb3oBanue u oTauUUTENbHBIC YepThl STM.
PaccmoTpeHne HEKOTOPBIX METOOB IPUHATHS PELICHMUSL.

Paznen 4. O0yuyenue s3bIKy nporpaMmupoBannsi. Opranuzanus
MO/ACHCTEMBI BBO/AA-BBIBO/Ia MUKPONPOLECCOPHBIX cucTeM. OCHOBBI
nporpamvupoBanusa Arduino

1. OObacHenune 0CHOB porpaMmmupoBanus moa Arduino.

2. Cpencrsa nmporpammuposanus Arduino.

3. OOydeHne S3bIKYy MPOrPaMMHUPOBAHUS.

4. Pexumbl oOMeHa nHpopManue ¢ nepudepuiiHpIMU
ycrpoiictBamu (IT1Y).

5. TIporpamMMHBI BBOJ-BBIBOI, BBOA-BBIBOJ 1O TIPEPHIBAHUSM,
MIPSAAMOM TOCTYII K ONIEPATUBHOM ITAMSITH.

6. /3ydeHnue OCHOBHBIX THIIOB JIaHHBIX.

7. V3ydeHue OCHOBHBIX (DYHKIIHUH.

8. M3ydenue oCTaIbHBIX OCHOBHBIX KOMIIOHEHT CHHTAKCHCA S3bIKA.

9. PaccMmoTrpeHue cMHTaKcuca s3bIKa HA KOHKPETHBIX MTPUMEpax.

10. Paborta B pexxuMax MpephIBaHHs U 3aXBaTa.

11. PaccMoTpeHne HEKOTOPBIX METOIOB IPHHATHS PEILICHUSI.

Pa3nen 5. Arduino NANO. U3yuenne 6a30BbIX COCTABJISIFOIIAX

ynpasJieHHsI

1. PacnunoBka Arduino NANO.

2. ABTOMAaTHU3UpPOBAHHBIC CHCTEMBI HA OCHOBE MHUKPOKOHTPOJLIIEpa
Arduino NANO.

3. AJTOpuTM NpHHIHMIIA PadOTHI JF0O0T0, JaKe CAaMOT0 CII0’KHOTO
KOHTpOJUIEpA.

4. AmnmnaparHas yacth miatdopmsl Arduino NANO.

5. TIporpamMmmupoBaHUsi MUKPOKOHTPOJUIEPOB M UX UCIIOJIL30BAHHUS B
KOMIUIEKCE 33/1a4 aBTOMATH3aLIH HAyYHOTO IKCIIEPUMEHTA.

6. M3ydenue 0a30BbIX COCTABIISIFOIIUX YIPABICHHUSI POOOTOM.

7. Pa3paboTka nporpamMmM B3aMMOJEWCTBUS POOOTOB.

8. PaccMoTpeHHe HEKOTOPBIX METOI0B IPUHSATHS PEIICHHSI.

Pa3znen 6. Onucanue Raspberry Pi

1. Onucanue Raspberry P

2. Tlpumenenue Raspberry Pl Ha KOHKpEeTHBIX TpUMeEpax.

3. Opranuzanus ooMeHa naHHbpIMHA Mexxay Arduino u Raspberry PL

4. PaccMOTpeHHE H3Y4EeHHOTO MaTepralia, apXUTeKTypHl,
(YHKIIMOHAIBHBIX BOBMOXKHOCTEH, alllapaTHbIX CPEJICTB U
0co0eHHOCTEH MPUMEHEHNSI MUKPOKOHTPOJUIEPOB Ha KOHKPETHBIX
npuMepax.

5. PaccMoTpeHHe HEKOTOPBIX METOJIOB MPHUHSTHS PEIICHHUSI.

4.3. Ilpaktuyeckue (ceMUHAPCKUE) 3aHATUSL
Tembl IpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEIEHBI B TAOJIHILIE 5.




Ta6mmma 5 — [IpakTrHdeckue 3aHsITHS U KX TPYJ0EMKOCTh

N3 aux Ne
Ne | Tewmsbl npaktudeckux | @opmel IpakTU4EeCKUX | TpynoeMKOCTh, |IIPAaKTUYECKOM |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 HaunmenoBanne 1abopaTopHbIX padboT TpynoeMKOCTS, | MPakTHIECKOH | pasiena
/o (dac) MOJATOTOBKH, | JHMCIIHII
(gac) JIMHBI
Cemectp 9
1 | OcHoBBI IporpaMMHUpOBaHUs Ha IIaTGOpME 7 7 Paznen
Arduino. YmpasieHnue CBETOIUIOM. 4
2 [ToaxiroueHre KHOMKHU YIpaBICHUS 7 7 Pasnen
ceeroarooM K Arduino. 5
3 [MosnydueHue maHHbIX ¢ qaTarkoB Arduino 7 7 Pasznen
5
4 3uakoMcTBO ¢ Raspberry, Bxoa B cucremy. 7 7 Pasnen
6
5 3anyck nporpammsl Ha Python. Hamucanue 6 6 Paznen
nepeoii nporpammer “Hello World!” 6
Bcero 34 34

4.5. KypcoBoe npoeKkTHpoBaHHEe/ 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 paboTh
qac qac
1 2 3
W3ydeHne TeopeTHuecKoro MmaTepuania
25 25
nucturaHbl (TO)
Kypcosoe npoektupoBanue (KII, KP)
Pacuerno-rpadpuueckue 3ananus (PI'3)
Beinonnenue pedepara (P)
IToAroToBKa K TEKYIIEMY KOHTPOJIIO 10 10
ycneBaemoctu (TKVY)
Jomamuee 3amganne (/13) 12 12
KontposbHble paboTsl 3a04HruKOB (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 pa60TbI 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 MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3TAHUIN

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-
TEJIEKOMMYHHUKAIIMOHHON ceTn «MHTepHeT», 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 UCTIONB3yeMOT0 IPOTPaAaMMHOTO obecniedeHus npejacrasieH B Tadumuie 10.
Ta6ymmma 10— [Tepeyersr mporpaMmMHOTO oOecrieueHus

Ne m/m HanmenoBanue

He npenycmorpeno

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

[lepeuenr uCHOMB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabauie 11.
Tabnuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne m/m HanmenoBanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKast 6a3a
CoctaB MaTepHambHO-TEXHHUECKOH 0a3bl, HEOOXOAUMOW JJs  OCYIIECTBIICHUS
00pa30BaTeIILHOTO TpoIiecca Mo TUCIUTUTHHE, TIPECTaBICH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKON 06a3bl

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

MynsTuMeanitHas TEKIMOHHAS ayAUTOPUS 21-21
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10. Omnenounble CpencTBa s MPOBEACHUS TPOMEKYTOUHOM aTTeCTaIlu
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

JuddepeHmpoBaHHbIN 3a4ET Crincox BOIpOCOB;
[IpumepHsIii nepeueHb BOIPOCOB JIJIsI TECTOB.

10.2. B xauecTBe KpUTEpPHUEB OIICHKH YPOBHSI CHOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETCHIIMA OO0y4YaIONIUMUCS MPUMEHSETCS S5-0aThbHas MIKana OLEHKH CPOpPMHUPOBAHHOCTU
KOMIIETEHIINM, KOTopas npuBeaeHa B Tabnuie 14. B Teyenue cemectpa MOXKET MCIOIB30BATHCS
100-0annpHast ~ mKama ~ MOAYJBHO-PEUTHHTOBOM  CHCTEMbl ~ YHHUBEPCUTETa,  IpaBHia
UCIIOJIb30BAaHUsI KOTOPOMW, YCTAHOBJIEHBI COOTBETCTBYIOUIMM JIOKAJIbHBIM HOPMATHBHBIM aKTOM
['YAIL
Ta6mmma 14 —Kpurepuu orieHKH ypoBHS CPOPMUPOBAHHOCTH KOMIIETEHITUI

Or11eHKa KOMITETEHIUI

Xapakrepuctvka chOpMUPOBAHHBIX KOMIIETEHIIN
5-0ayutpHad mIKama paKTep (bopvmp

— oOyuvaronuiics TJIyOOKO W BCECTOPOHHE YCBOMJ IPOrPaMMHBIN
MaTepHal;

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

— ONMMpasiCh Ha 3HAHWS OCHOBHOW W JOMOJIHHUTEIHHOU IJIUTEPATYpPHI,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIC TOJOKCHHS C TIPAKTUYCCKOM
JIESITCIIBHOCThIO HAIPABJICHMS,

— yMeJ0 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMEBIC M HJICH;

— JIeJIaeT BBIBOJIBI M 0000IIEHMS;

— CcBOOOJIHO BJIaJICET CHCTEMOM CIIeNMaIN3UPOBAHHBIX 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 MPAKTHUYECKOW J1€ATEIbHOCTHIO
HallpaBJICHUS;

— apryMEHTUPYET Hay4YHBIE MTOJO0KEHNUS,

— JIeJIaeT BBIBOABLI U 00OOIICHHS;

— BJIAJICET CUCTEMOM ClIelIMAIM3UPOBAHHBIX OHITHH.

«XOpOLIO»
GaduTCHO»

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

— JIONyCKaeT HeCYIIECTBEHHbIE OIINOKU U HETOYHOCTH;

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

— ¢J1a00 apryMEeHTHPYET HayuHbIE MTOJI0KEHHUS,

— 3aTpyaHsieTcs B (GOpMYIMPOBAHUN BBIBOAOB M 0000OIIEHHUI;

— YaCTUYHO BJIAJIEET CUCTEMOH CIENMAIN3UPOBAHHBIX OHITHH.

«YAOBJICTBOPUTCIIEHO»
(Ga4YTCHO»

— o0ydJaromuiicss He YCBOWJI 3HAYUTEIBHOW 4YacTH MPOrPaMMHOTO
MaTrepuana;

— JIONYCKaeT  CYLIECTBEHHbIE  OMIMOKM W  HETOYHOCTH  IpH
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 3aaHUS WIIA MHBIE MaTePUAITBI.
Bormpocs! (3agaun) nmst sK3amMeHa mpeIcTaBlieHbl B Tadsmie 15.

Tabmuia 15 — Borpocs! (3amaun) 115 9K3aMeHa
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Ne n/mt Ilepeuens BonpocoB (3aa4) A IK3aMEHa Kon
UHIMKaTOpa
Y4eOHBIM MJIAHOM HE MPEAYCMOTPEHO
Bomnpocsr mist nudd. 3auera npencrabieHsl B Tadbimie 16.
Tabmuna 16 — Bonpocs! aiis qudd. 3auera
Kon
Ne ni/m [Tepeuens BonpocoB g qudd. 3ayera HHKaTOpa

1. Knaccudukanust TUIIOB U apXUTEKTYp COBPEMEHHBIX I1K-4.3.1
MUKPOKOHTPOJUIEPOB

2. O06J1acTH NPUMEHEHUSI MUKPOKOHTPOJJIEPOB [1K-4.3.1

3. [IpuHIIMIIBI TOCTPOCHUS NTapasuiebHOro nopta. [logkmoueHue I1K-4.3.1
BHEIIHUX YCTPOMCTB K MUKPOITPOLIECCOPY

4, [IpuHIMIIBI TOCTPOCHMS TTOCIIEA0BATEIBHBIX TOPTOB. BuibI I1K-4.3.1
1I0CJIEIOBATEIBHBIX TOPTOB

5. SI3bIKK IpOrpaMMUPOBaHUS 111 MUKPOKOHTPOJLIEPOB I1K-4.Y.1

6. Hanucanue nporpamm i1 Mukporponeccopos. [lonarue [IK-4.VY.1
MPOrPaMMbI-MOHUTOPA U ONEPALIMOHHON CUCTEMBI peaibHOro
BpPEMEHU

7. Oco0eHHOCTH apXUTEKTYPbl MUKPOKOHTPOJLIIEPOB. [1K-4.3.1
IlonyssspHbIE cCeMENCTBA MUKPOKOHTPOJIIIEPOB.

8. Kak MOXHO KOHBEpTUPOBATH BXOJAHBIC 3HAYECHUS OJTHOTO T1IK-4.3.1
JMara3oHa, B BEIXOTHBIC 3HAUYEHUS IPYTOro Tuarna3ona’?

9. Uro npousBoaut komana delay? [1K-4.V.1

10. Yro takoe [IMM? I1K-4.3.1

11. Uro takoe oTtopesucrop? [1K-4.3.1

12. Kaxk 3amaercs muki? T11IK-4.3.1

13. IIpu KaKOM COCTOSIHMU J1Ba KOHTAKTa Pa3HbIX 3JIEMEHTOB [IK-4.3.1
HAXOJSTCS B OJJHOM KOHTAaKTHOM PSy MaKeTHOM MIaThl?

14. Bakwne nopTsl, nuHb! ¥ pazbéMbl nMeeT miata Arduino UNO? [1K-4.3.1

15. UT0 XpaHUTCS B CTEKOBOM NaMsITH? [1K-4.3.1

16. Jlst wero HyxHa ¢ynkius digitalWrite? I1K-4.3.1

17. 3a uyTo oTBeuaeT komanaa pinMode? [1K-4.3.1

18. I{ukn for IIK-4.V.1

19. Kak 3agatp nukn? [1K-4.V.1

20. Kak 3amatp ycioBue? I1K-4.Y.1

21. Kak M0>XHO KOHBEPTHPOBATh BXOJAHBIE 3HAYECHHUSI OJJHOTO [IK-4.Y.1
JIana3oHa, B BBIXOJIHbIE 3HAUEHUsI IPYroro auana3oHa’?

22. JI1 9ero HyKHbI pPE3UCTOPHI? I1K-4.3.1

23. Jlornueckue oneparopsl MJIN, HE, 1 [1K-4.V.1

24. MukpokoHTpoIiep, ucnob3yromuiics B miaare Arduino UNO I1K-4.3.1

25. [Touemy Hemb3st BCTaBIATH 002 KOHTAKTa OJTHOTO AJIEMEHTa B TIK-4.3.1
OJIMH KOHTAKTHBIN psii MAKETHOM TJIATHI?

26. O koHTakTax Arduino, K KOTOPbIM HEOOXOAMMO TTOABECTH T1IK-4.3.1
YCTPOMCTBO JJISl TUTAHUSL.

217. B03MOKHBIE COCTOSIHHSI COTPOTUBIIEHUS] PE3UCTOPOB. I1K-4.3.1

28. Jlyist yero HeoOXoAMMa KOMITHJISIIHS KoJ1a? I1K-4.Y.1

29. Pacckaxwure npo ycioBHsIi onepatop if [1K-4.Y.1

[lepeuenr TeM [ans KypCOBOTO TMPOEKTHUPOBAHUS/BBHIIIOIHEHUS KYpCOBOW pabOTHI
MpeICTaBICHBI B TabmwmIe 17.
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Ta6mmma 17 — [lepedenn TeM 11 KypCOBOTO MPOSKTHPOBAHMS/BBITIOJIHEHHSI KYPCOBOM paOOTHI

Ne /i [TpuMepHBIii IepedeHb TeM Il KYpPCOBOTO IPOEKTUPOBAHUS/BITTOIHEHHS
B KypCOBOW paboThI
Y4eOHBIM IIIAHOM HE TPEAYCMOTPEHO
BOHpOCBI AJid IIPOBCACHUA HpOMe)ICYTOqHOﬁ arreécralluu B BHUAC TCCTUPOBAHUA

MpeACTaBIeHBI B Tabnwuie 18.
Tabnuna 18 — [IpuMepHbIi IEpeYeHb BOPOCOB JJIsI TECTOB

No /it [IpumepHbIil IepedeHb BONPOCOB JIJIsl TECTOB Ko
MHAMKATOpa
1. | B xakoii cTpouke HET OMUOKH? [IK-4.VY.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 uem HEeoOxoaumo 00s13aTeIbHO YOSIUTHCS Mepe 3arpy3Koi IIK-4.V.1
nporpamMMmsbl B KOHTpoJsuiep Arduino?
1. BeiOpas Tum nmiatel
2. B koje cozmaHbl MaKpOOIpeIeIeHHUS
3. Ilnmata hu3uyecKku MOAKIIOYECHA K KOMITBIOTEPY
4. BpiOpan nopT, K KOTOPOMY MOJAKJIIOYEHA I1aTa
3. | Jns cuuThiBaHUS 3HAUEHUS C aHAJIOTOBOT'O BX0/1a UCTIOIb3YeTCs [IK-4.V.1
KOMaHJa
1. digitalRead()
2. digitalWrite()
3. analogRead()
4. analogWrite()
4. | Kakas ¢yHKIuS 3alMChIBAeT MCEB0-aHATIOrOBOE 3HaYeHue, ucnonszys | [IK-4.Y.1
CXEMY C LIMPOTHO-UMITYJIbcHON Moaymsiuuei (PWM), Ha BbIxo1HOM
BBIBOJI, ITOMeYeHHBIH Kak PWM?
1. pinMode(pin, INPUT)
2. analogWtite (pin, value)
3. nalogRead (pin)
4. digitalRead (pin)
5. | Ang Ha3HaueHUs pexuma padoThl MMHOB Arduino UCIoNb3yeTcs: [IK-4.Y.1
nupektuBa #define
1. ¢ynxuus pinMode()
2. ¢ynkuus digital Write()
3. ¢ynknus digitalRead()
6. | Kakoii pyHkiuei B mporpaMme MOXKHO Ha3Ha4MTh BbIBOAY nopT BBojxa: | [1IK-4.V.1
1. pinMode(pin, INPUT);
2. Serial.begin(9600);
3. void loop (){}
4. val = Serial.read ();
7. | Ha xakue xapakTepucTHKHU Ipoueccopa BiuseT pazaenenue namatu MK | T1IK-4.3.1
Ha TaMATh MPOTPaMM U NMaMATh JaHHBIX?
1. o6bem mamsTH
2. BHepromnoTpediIeHue;
3. TPOW3BOJIUTEILHOCT;
4. CTOUMOCTB;
8. | [Ipouemypa void setup() BeITONTHSIETCS [IK-4.¥.1

1. ToabpkoO OIVH pa3
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2. OAuWH pa3 MpH BKIOYEHUH TU1aThl Arduino
3. Bce Bpemsl, MoKa BKItoueHa miata Arduino

9. | Ilopcucrema maMsTH MUKPOKOHTPOJLIEpA HE CONCPIKUT I1K-4.3.1
1. mamsgTH JaHHBIX
2. TmaMsTH Nporpamm;
3. OmepaTUBHOW MaMSTH;
4. accolMaTHBHOM MaMsITH,
10. | YUro o3HavaeT MOSBUBLIASACS TIOCIIE KOMIMIISIIMK TporpamMmsbl ommbOka " | [IK-4.Y.1
"PIN 1" was not declared in this scope™?
1. He 3akpsiTa cko0a WM HET TOYKM 3ansToi mocie "PIN1"
2. B ckerue He 0OBsBIeHa epemenHas "PINT"
3. B ¢ynkuuu pinMode() He nucnoap3zoBano ums nopra "PIN1"
11. | Ilporeccopsl, B KOTOPHIX HAOOP BBIMOJIHAEMBIX KOMaH/I COKpAIIEH 10 I1K-4.3.1
MUHHMYMa, OTHOCSATCS K THITY:
1. RISC-mpoueccopsr;
2. Tlpoueccopsl ¢ ["apBapacKoit apXUTEKTYpOii;
3. CISC-npoueccopsr;
4. Ilpoueccopsl ¢ [IpMHCTOHCKOI apXUTEKTYpPOH.
12. | MuxkpormnpoiieccopHasi CUCTEMa Kakoro TUIa pa3padaThIBaeTCs Yalle [IK-4.3.1
Bcero?
1. MHKpOKOMIIBIOTED
2. KOMIIBIOTEP
3. pazpabotka He TpeOyeTcsl, UCMOIB3YIOTCS TOTOBBIE CUCTEMBI
4. MUKPOKOHTPOJUIEP
13. | Kakas apxutekTypa MUKpoIpoleccopa xapakrepusyercs pazaenenuem | [1K-4.3.1
MaMSTH JTAHHBIX U TIAMSTH IporpamMm?
1. ®ou-Heiimana
2. TapBapnckas
3. IlpuHcToHCKast
4. KemOpumkckas
14. | Kakas cxema MoKa3bIBaeT JIOTHYECKUE CBA3U MEXKIY DJIEMEHTaMHU [1K-4.3.1
CHCTEMBbI U BMECTE C BpEMEHHBIMU JAMarpaMMaMiy OJTHOCTBIO
ornpezenseT GyHKIMH annapaTHON 4acTu U 1aéT MOJTHOE PEICTaBICHNE
o0 e€ pabore.
1. crpykrypHas
2. TpUHIHIAATBHAS
3. (yHKUMOHANbHas
4. mortokoBas
15. | MuxkpomnpoueccopHasi CUCTEMa KaKoro THUIa He 00ecreunBaeT [IK-4.3.1

yIipaBJieHUE BHEIIHUMHU YCTpoicTBaMu?
1. MUKPOKOHTpPOJIIED
2. KOHTpOJIep
3. Bce TUIBI 00ECTIEYNBAOT yIIPaBIIEHNE BHEITHUMHU YCTPOUCTBAMHU
4. KOMITIBIOTEp

00y4YeHusI, IpeJICTaBICHbI B Ta0mie 19.
Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

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

Ne i/t

[lepeueHb KOHTPOJIBHBIX PadOT

He npenycmorpeno
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10.4. Meroanueckue MaTepuabl, OTIPEICTISIOINE MPOIICYPHI OLICHUBAHUA
UH/IMKATOPOB, XapaKTEpU3YIOIIUX dSTanmbl (HOPMUPOBAHHS KOMIIETCHLUH, COAEpKarcs B
JOKAJIbHBIX HOPMAaTUBHBIX akTax [ YAII, perjaMeHTHPYIOIIUX TOPSAAOK M IPOICAYPY
MPOBEJICHUS TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHOUW aTTECTAIlMH O0YJarOIIHXCs
I'VAII

11. Meroauueckue yKkazaHus Jisi O0yYarOIIUXCs 10 OCBOCHUIO IUCIIMIUINHBI
JlaHHas! IUCUUILIMHA MPEIOCTABISET BO3MOXKHOCTh CTYJCHTOM IOJYYUTh OCHOBHBIX 3HAHHUS O
CYIIECTBYIOIIMX MHKPOKOHTPOJUIEPAX, HX apPXHUTCKTYpHbIE OCOOCHHOCTH U  00JacTH
IPUMEHEHHS, O JKU3HCHHOM LHUKJIC pPa3padOTKH HH(POPMALMOHHOW CHCTEMBI, O BEpCHUs
wiatpopmer  Arduino, o Raspberry Pi; pa3Burh W TpPOJEMOHCTPUPOBATH  HABBIKH
IPOrPaMMHPOBAHUSI MHUKPOKOHTPOJUICPOB, H3Y4YHTh Oa30BbIE COCTABJISAIOLINE YIPABICHHS
poboTamu.

11.1. Meroauueckue ykazaHus s OOy4aroIIUXCSd 10 OCBOCHHIO JIEKIIMOHHOTO
MaTepuaia

OCHOBHOE Ha3HAYCHME JICKIIMOHHOIO MaTepuana — JIOTMYECKH CTPOHMHOE, CUCTEMHOE,
riyOOKoe U sICHOE WU3JIOKEeHHe yueOHoro marepuana. HasHadeHue COBpEMEHHOM JieKUuu B
paMKax IUCUUIUIMHBI HE B TOM, YTOOBI MOJIYYHUTh BCIO MH(POPMAIMIO IO TEME, @ B OCBOCHUU
(dyHaaMeHTalbHBIX MpoOJeM JUCHMIUIMHBI, METOJOB HAayyHOrO II03HaHMS, HOBEHUIIMX
JOCTUKEHUI HaydyHOW MbIcau. B yueOHOM mporiecce JIEKIHs BBIIOJIHSAET METO/I0JIOTMUYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUMU. JIeKIUs pacKkpbIBaeT MOHATUHHBINA amnmapar
KOHKPETHOW o0ylacTH 3HaHuUs, €€ MpoOJeMbl, AAeT LEIbHOE NPEACTaBICHUE O AUCLUILIMHE,
IIOKa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUIIIIMHAMM.

[InaHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYaIOUIMMUCS JIEKIIMOHHOTO MaTepuaa;

— TIOJYy4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAaHUN, YpPOBEHb
KOTOPBIX ONPEAEIAETCS LEJIEBOM YCTAHOBKON K KaKJOM KOHKPETHOU TEME;

— IIOJIy4€HHE OIIbITa TBOPYECKOH padOThI COBMECTHO € IPENOJABATEIEM;

— pasBuTHEe TPOPECCHOHATBHO-IETOBBIX  KAauyecTB, JIIOOBM K TPeAMETYy H
CaMOCTOSITENIbHOTO TBOPYECKOT'O MBIIIJICHUSI.

— TOsiBJIEHUE HEOOXOAMMOro HHTEpeca, HE0OX0AUMOTO Uil CAMOCTOSITEIbHON pabOThI;

— TIOJy4Y€HHE 3HAHUU O COBPEMEHHOM YPOBHE pAa3BUTHS HAyKM U TEXHUKH U O
IPOTHO3€ UX pa3BUTHs Ha OJMIKaMIINe TO/IbI;

— HAY4YUTbCSl METOAMYECKH 00pabaThiBaTh MaTepuall (BBIAECNSTH IJIaBHBIE MBICIU U
MIOJIOKEHUSA, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATh HUX B Pa3jIM4YHBIX
bopMynupoBKax);

— TOJIyueHHE TOYHOT'O IOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSATHH.

JlekuMOHHBI MaTepHUad MOXKET COINPOBOXKAATHCS JIEMOHCTpAalMEd ClIaliloB U
MCIIOJIb30BaHUEM pa3aTOYHOrO0 MaTepuaja IMpH IPOBEACHUU KOPOTKUX JUCKycCUH 00
0COOEHHOCTSX MPUMEHEHUS OTJENIbHBIX TEMAaTHK M0 JUCLUIUINHE.

CrpyKTypa npe1ocTaBiIeHUs JIEKIIMOHHOTO MaTepuaIa:

— VYcTHOe u3noxxeHue nHpopMalny, WUTIOCTPUPYEMON cllaillaMu TPe3eHTallH;

— JlemoHcTpanus rpadguueckux marepuanoB (B ToMm uucie (GoTo-, Buaeo-, rpadukos,
TAOJIUI U T.[.) B LIENAX BU3YaATU3aIMH [TPEJICTaBICHHON B YCTHOH (popme nHpopmarui;,

— OO0cyxneHue moyiydeHHo nHpopManuu B popme AUCKYCCUH, pa3dop MPaKTHUECKUX
IPUMEPOB.

11.2. Meroauueckue yKazaHusl Il OOYYarOIUXCsS MO BBITIOJHEHUIO JT1a00PATOPHBIX
pabot

B xone BeimonHeHus m1a0oOpaTOpHBIX pPabOT oOOydaromUiCs MAOKEH YIIyOUTh W
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIAJAETh COBPEMEHHOM METOIMKONM M TEXHUKOU
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SKCIIEPUMEHTa B COOTBETCTBHM C KBaJIU(UKAIUOHHON XapaKTEPUCTHUKON 00ydaromerocs.
BrimonHnenue mabopaTopHbIX pabOT COCTOMT U3 AKCIEPUMEHTATbHO-TIPAKTHYECKOH, pacdeTHO-
AHAJIMTUYECKOM YacTel U KOHTPOJIbHBIX MEPOIIPUATHIA.

Brimonnenue 11ab0paTtopHBIX paboOT 0O0y4aromMMCs SIBISIETCS HEOTHEMJIEMOH YacThIO
U3YYEHUS JUCIUIUIMHBL, ONpENenseMOoll y4eOHbIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
00eCTIeYNBAIOIIUM PEIICHUE CIIeIYIOIUX OCHOBHBIX 3a/1a4 00y4YaroIerocs:

— mnpuoOpeTeHHe HaBBIKOB HCCIEAOBAaHUSA MPOLECCOB, SBIEHUI U OOBEKTOB,
M3Yy4aeMbIX B paMKax JJaHHOM TUCIUILINHBI,

— 3aKperuvieHHe, pa3BUTHE U JCTalIM3allUs TEOPETHUUECKUX 3HAHUU, MOJYYCHHBIX Ha
JIEKIIMSIX;

— TOJy4YeHHe HOBOM MH(OPMAIINH 110 U3y4aeMOW JUCIUILINHE;

— mnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOW  paboTel ¢ 1a00paTOpHBIM
000py1I0BaHUEM U MMPUOOPAMH.

3ajianue ¥ TpeboBaHus K IPOBEICHUIO J1a00paTOPHBIX PadoT

1. [Ipuctynats k paboTe MOKHO TOJIBKO I10CJI€ O3HAKOMJIEHUS C paOOYUM MECTOM.

2. ITlepen BxmroueHnemM DOBM yOeautbcs B TOM, 4YTO BCS BKJIIOYEHHAs B CXEMY
KOMMYTAIlMOHHAS anmaparypa (KHOIKU U JIP.) HAXOAUTCS B HAJUJICKAIIEM COCTOSHUH.

3. Ilpu BKIIIOUEHUHU U B MPOIECCE PErYIUPOBAHUS CIEIUTH 3a MOKA3aHUSIMH OCHOBHBIX
IIPOTrPaMMHBIX MOJYJIEH.

4. B mporecce paboThI HE OCTABIATH 0€3 MPUCMOTpa pabodyee MECTO, KOTOPOE HAXOAUTCS
1I0]T HAITPSDKEHHEM.

5. He xacaTbcsi HEM30JIMPOBAHHBIX YacTel MPUOOPOB U amlmapaToB, KOTOPbIE HAXOIATCS
1I0]T HAITPSDKEHHEM.

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

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

10. Kaxnpli CTyASHT JOJDKEH TMOJATOTOBUTHCS K JsabopartopHoit pabore. [lpum
HEJ0CTAaTOYHOW MOJATOTOBKE CTYJEHT HE JIOMYCKAETCsI K €€ BBIIIOJHEHHUIO.

11. HanucanHas mporpamMma JojDKHa OBITh TPOBEpEHa IpernojaBareeM, KOTOpbIi mocie
IIPOBEPKHU JaeT pa3pellieHue Ha IPOBEIEHUE OIBITOB.

12. Tlepen BKJIIOYEHHEM MPOTPaMMbl CTYJIEHT, HPOM3BOJAIIMKA JaHHYIO OIEpaIuio,
JTIOJDKEH TIPEAYIPEANTH YWICHOB CBOEH Opurasl 00 3ToM (dpazoit «HaunHaem sKCiepuMeHT».

13. Pe3ynabpTaThl M3MEpEeHHH MO KaXJIOW XapaKTEpPUCTHKE JOJDKHBI OBITh MPOBEPEHBI
npenojaBaTeseM.

14. TTocne nopaGoTKM MporpaMma J0JKHa ObITh POBEPEHA MPEIOIaBaTEIEM.

15. B ciayyae BO3HHMKHOBEHHUS aBapuUHHOW cHUTyaluu (TOsBIEHUE AbIMA, 3araxa rapw,
HECBOMCTBEHHBIX 3BYKOB, HCKpPbl M Jp.) Ha padoyeM MecTe HEOOXOIUMO HEMEIJIEHHO
oTKII0UNTh DBM 0T HanpsikeHHst U cOOOIUTH 00 ITOM COOBITHH MPETIOAABATEIIIO.

16. CtyneHT nomkeH OepexHO 00palaThCs ¢ MPEAOCTaBIsIEMBbIM €My 000pPYIOBaHHEM U
KOMIIBIOTEPHON TEXHUKOH, 3allpeliaeTcs AejaaTh HaAUCHU MEJIOM, KapaHIalloM UIH YepHUIaMH.
Henb3s 3arpoMoskaate pabouee MecTo NpubopaMu U amnmapaTamMi, KOTOpPbIE HE HCTIOJIb3YIOTCS B
nabopaTtopHOi paboTe, OCTaBIATh HA HUX KHUTH, TETPAAU U AP. MPEIMETHI.

17. K craenyromeMy 3aHATHIO KaXIbIH CTYJEHT JOJDKEH COCTaBHTh OTYET II0
npenplayiei 1adopaTopHoil paboTe B COOTBETCTBUH C YCTaHOBJICHHON (OPMOIA.

Crpykrypa u hopma otyera o 1abopaTopHOU paboTe

B otuere 00s3aTeNbHO JOKHBI OBITH OTPAXKEHBI cleayrolue pasaensl: «Ha3Banue»
«enp pabdoter», «Coaepkanne padoTh», «CxeMbl UCHBITAaHUNY», «Pe3ynbTaTel U3MEpEeHUN U
BBIUMCIICHHI», «AHAIN3 TONYyYEeHHBIX XapaKTEPUCTUK U KpaTKue BBIBOIBI». B cocraB oTuera
MOTYT OBITh BKJIIOYEHBI APYTHE pa3lieibl, KOTOPHIE YUYUTHIBAIOT CIEUU(PUKY BBIMOTHICMON
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nabopaTopHoOi paboThI (POTO IKCIIEPUMEHTOB, TIPOTPAMMHBINA KO U Ap.). HeoOxoaumbie CXeMbl,
PUCYHKH M TrpadMKd MOXXHO YEPTUTh KapaHJalIoM JHOO C HCIOJIb30BAaHHUEM CICIIHATbHBIX
IPOTPAMMHBIX TPOIYKTOB Ha MEPCOHATHLHOM KOMITBIOTEPE.

TpeboBanus k ohopMIEHUIO OTYETAa O JJAbOpaTOpHOU paboTe

Pe3ynbraThl BHITOTHEHHBIX J1a00paTOPHBIX paboOT, OPOPMIISIFOTCS B BHUAE OTYETa TIO
oJHOMY 00pasiy. OTUYeT MUIITYT ¢ OJTHON CTOPOHBI JincTta popmara A4 (pazmepom 210%x297 mMm).
OCHOBHBIE HA/IIKUCH BBITIOTHSIOT B COOTBETCTBHH C [ OCCTaHIapTOM.

Bce BbINONIHEHHBIE U MOAIUCAHHBIE PYKOBOAUTEIEM OTYETHI M0 JIabopaTOPHBIM paboTam
CKJIQ/IBIBAIOT B JIOTHYECKOW TOCIIEI0BATEIBHOCTH M OpomrtopyioT. [lpu GonbpIioM KoamdecTBe
cTpaHull (GoJiee JEcsITH) COCTABIAIOT COJIEpP)KaHHE OTYETa, KOTOPBIM pa3MellarT B aibbome
MOCJIe TUTYJIBHOTO JINCTA. TUTYIBHBIN JHUCT JOJDKEH UMETh HAAMKUCh «OKypHan J1abopaTopHBIX
pabot (oTueThl)» ¢ haMuiIeld pyKoBOIUTENs (TIPEToaBaTesb) U UCIIOJHUTENS (CTYIEHT).

11.3. Metoauueckue yKazaHus sl 0OY4arOIIUXCS MO MPOXO0XKACHUIO CAMOCTOATEIHHON
paboThI

B xone BbINOMHEHUSI CaMOCTOSITEILHOM pabOThI, 00yJarOUIUiCs BBINOIHAET paboTy IO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJACTBE IpErojaaBaressi, HO 0e3 ero HemocpeICTBEHHOTO
y4acTusl.

B mporecce BBIMOIHEHHSI CaMOCTOSTENbHON paboThl, Yy obOydaromierocs (hopMupyercs
1[eJIeCO00pa3HOe IUIAHUPOBAHUE Pab0OYero BpeMEeHHU, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHHUM U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HAHHI, 00ECreunBaeT BBICOKUMN
YPOBEHb YCIIEBAEMOCTH B IEPHOJ OOYYCHHS, IOMOTAeT TIOJYyYUTh HABBIKA TIOBBIIICHUS
pohecCHOHANBHOTO YPOBHSL.

MeToguyeckuMl ~ MaTepualaMH,  HANPaBJSIIONIMMH  CAMOCTOSTEIBHYIO  paboTy
00y4arOIUX CSISBISIOTCS:

—  y4eOHO-METOJIMYECKHUI MaTepual Mo IUCIUILIAHE.

11.4. Metoauueckre yKazaHus [UIsl OOYYaroIIMXCS IO MPOXOXKACHUIO TEKYIIEro
KOHTPOJISl YCIIEBAEMOCTHU

Texkymuil KOHTPOJIb YCIEBAEMOCTH NIPEIyCMaTpPUBAET KOHTPOJIb KayecTBa 3HAHUU
00yyYaroImuxcsl, OCyIIECTBISEMOI0 B TEUEHUE CeMecTpa C ILIeJbI0 OLCHMBAHUS XO0Jla OCBOEHUS
JTUCIUIUIAHBI.

- TECT — MpeACTaBiIseT co0oil Ha0Op CTaHAAPTU3MPOBAHHBIX 3aJaHUM, IO
pe3yipTaTaM  BBIOJIHEHHS  KOTOPBIX ~ MOXKHO  M3MEPUTh  HEKOTOpbIE  JIMYHOCTHBIE
XapaKTEpUCTHKH, a TAK)KE YPOBEHb YCBOCHMSI 3HAHUM, yMEHUI U HAaBBIKOB UCIIBITYEMOTO.

Texymuii KOHTPOJb YCIIEBAEMOCTH NPOBOJMUTCS Ha MPAKTUYECKUX 3aHATUAX B
nucbMeHHOM (hopmare. Tekyluil KOHTPOJIb YCIIEBAEMOCTH OLIEHUBAETCS MO CUCTEME 3a4eT/ He
3aueT. [lonoKWUTENpHBIM pE3ylbTaT TEKYIIErO0 KOHTPOJIA YCIEBAEMOCTH JAaeT CTYIEHTY
JIOTIOTHUTEIbHBIA Oail MpU MPOBEACHUH IMPOMEXKYTOUHOM aTrTecTaluu. Pe3ynbTaThl TEKYyLIEro
KOHTPOJISI COOOIIAIOTCS CTY/AEHTaM HEMOCPEJICTBEHHO Ha CIEIyIOLeM 3aHSATHH U MOTYT
YUUTBIBATHCS PU MPOBEACHUH TPOMEKYTOUHOM aTTeCTaI|H.

Cucrema OLIEHOK IIPY NTPOBEIEHUH TEKYILEr0 KOHTPOJISI OCYLECTBIISIETCS B COOTBETCTBUU
¢ tpeboBanusMu I[lomoxxkenuid «O TeKylIeM KOHTPOJE YCHEBAEMOCTH U IMPOMEXYTOUHON
arrectanuu ctyaeHtoB ['YAIL oOywaromuxcs mo mporpammsl Bbiciiero oOpasoBaHusi» u «O
MOJ1yJIbHO-PEHTHUHIOBOI cHCTEME OLIEHKH KauecTBa yueOHOI paboThl cTyneHToB B 'Y Ally.

11.5. Metoauueckue yka3zaHus A 00y4arouIuxcs MO MPOXOXKICHUIO MPOMEKYTOUHOMN
aTTecTaluu

[Ipomexyrounas  artectauus  OOydaloIIUMXCsl — MpeAycMaTpUBaeT  OIICHUBaHHE
IPOMEXYTOUHBIX M OKOHYATEJIbHBIX PE3yJlbTaTOB 00ydeHus no aucuuiuiiHe. OHa BKIIIOYAeT B
ceos:
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— muddepeHIMpoBaHHBIH 3a4eT — 23TO0 (opMa OIEHKH 3HAHWH, IOTyYEeHHBIX
oOydaromuMcsl TpU U3YYEHUH AUCHMIUIMHBL, IPU BHIMOJIHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HAy4YHO-UCCIIEAOBATEILCKUX PAa0OT U MPOXOXKACHNUHU MPAKTUK C aTTECTAIMOHHON OLIEHKOM
«OTJIIMYHOY, «XOPOILIO», «yIOBIETBOPUTEIHHOY, KHEYI0BICTBOPUTEIHLHO.

Cucrema OLEHOK IIpU IPOBEJIECHUU IPOMEKYTOUHOM aTTeCTAalMM OCYILIECTBISIETCS B
cooTBeTcTBUU ¢ TpeboBanusimMu [lonoxenuit «O TekyleM KOHTpOJE YCIIEBaEMOCTH U
MPOMEXKYTOUHOM arTectanuu CTyAeHTOB ['YAII, o0yJarommuxcsi 1Mo MporpamMmbl BBICHIETO
oOpazoBanusi» U «O MOAYIbHO-PEUTUHIOBOM CHCTEME OILICHKM KadecTBa ydeOHOW paboThl
crynentoB B 'Y AIy.

[IpomexyTouHass aTTecTalus OLIEHMBAETCS MO pe3yibTaTaM TEeKYIIEro KOHTPOJIS
ycneBaemocTu. Crincok BonpocoB (Tabmuua 16) Kk mpoMeXyTOUHOM aTTecTaluu yTBEPXKAAETCS
kadenpold u BbIIAETCS CTyIEHTaM [Uisi O3HaKOMIIeHHsA. B ciydae, eciu CTyAeHT IO
YBOKUTEILHOW MPUUMHE HE BBIMOJHWI TPEOOBAHMS TEKYIIETO KOHTPOJIS, €My MPEI0CTaBISIETCS
BO3MOXXHOCTh ClIaTh 3aJ0JUKEHHOCTH IO MpomyueHHbIM TemaMm. ®dopma mpoBeneHus
POMEKYTOUYHON aTTeCTAllMH — MMChbMEHHASI.



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

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iloanuce
3aB.
kadempoit




