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AHHOTaNINA

Hucuunnuna «[IporpaMMupoBanrie MUKPOKOHTPOJUIEPOBY» BXOJIUT B 00pa30BaTEIbHYIO
porpaMMy BBICHIETO 00pa30BaHUsl — MporpamMMmy OakajaBpuaTa 10 HalpaBJICHUIO MOATOTOBKU
27.03.04 «YmpaBieHWEe B TEXHUYECKHX CHCTEMax» HAIPaBICHHOCTH «YTMpaBJICHUE U
nH(pOpMATHKA B TEXHHUYECKUX cucTeMaxy. Jlucuurimnaa peanusyercs kadeapoit «Ne32y.

JlucuuniuHa HaiejaeHa Ha GOpPMHUPOBAHKE Y BBITYCKHUKA CIEIYIOIINX KOMIIETEHIUH!

OIIK-6 «Cnocoben pa3pabaTbiBaTh M HCIOJIB30BaTh QJITOPUTMBI WU IMPOTPAMMBI,
coBpeMeHHbIe MH(GOPMAIIMOHHBIE TEXHOJIOTHH, METOABI U CPEJCTBA KOHTPOJISI, AUATHOCTUKU U
yIpaBJICHUs], IPUTOIHBIE I MIPAKTUYECKOTO NpUMEHEeHHs B cepe cBoeil mpodeccuoHanbHOM
JESTEIIbHOCTH

CopepxaHue AMCLUUIIMHBI OXBAaTbIBA€T KPYI BOIPOCOB, CBSI3aHHBIX C IKU3HEHHBIM
UKIIOM pa3paboTKu MH()OPMALIMOHHOW CUCTEMbI, APXUTEKTYPOH MHKPOIIPOLIECCOPHBIX CHCTEM,
o0y4eHueM s3bIKy IporpamMmupoBanusi, miatdopmoii Arduino, Raspberry Pi, AVR, STM32.

[IpenogaBanne AMCHUIUIMHBI MpeAycMaTpUBaeT cienyromue QopMbl OpraHu3aluu
yueOHOro Mmpoliecca: JICKINH, 1abopaTopHbIe pabOThI, CAMOCTOSITENIbHAS Pab0Ta 00YJArOIIETOCH.

[IporpaMMo#l NHUCHUIUIMHBI TPEIyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUYHAS aTTeCTalHs B popMe dK3aMeHa.

OO0mias TpyA0EMKOCTh OCBOEHUS AMCLMILIUHBI COCTaBIseT 4 3a4eTHhIX eAuHHIbI, 144
yaca.

SI3bIK 00yUYeHUs O JUCIHUILTUHE KPYCCKUI.



1. TIlepedeHp MIaHUPYEMBIX PE3yIHTATOB OOYUEHHS MO AUCIUIUINHE

1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI

JlaHHas IUCHMIUIMHA TPEJOCTABISET BO3MOXKHOCTH CTYJCHTOM IIOJYYHTh OCHOBHBIX
3HAaHUS O CYHIECTBYIOIIUX MUKPOKOHTPOJUIEPAX, UX APXUTEKTYPHbIE OCOOCHHOCTH M 00JacTu
NPUMEHEHHS, O JKM3HEHHOM IMKJIE pa3paboTku HMH()OPMALMOHHONH CHUCTEMBI, O BEpPCHS
wiatpopmer  Arduino, o Raspberry Pi; pa3Burh W TpPOJEMOHCTPUPOBATH  HABBIKH
IPOTrPaMMHPOBAHNS MHKPOKOHTPOJICPOB, H3YyYHTh O0a30BBIC COCTAaBIIIONINE YIPABICHHS
poboTamu.

1.2. JlucumruivHa BXOAUT B COCTAaB 00sI3aTENbHON 4acTH 00pa30BaTEIbHON MPOrpaMMEI
BEICIIero oopazosanus (naiee — OIT BO).

1.3. IlepeueHp IIaHUPYEMBIX PE3YIBTATOB O0YUEHUS 110 TUCHUILUINHE, COOTHECEHHBIX C
IUIaHUpYyeMbIMH pe3ynbratamu ocBoeHus OIT BO.

B pesynbrare m3ydeHHs ITUCHMIUIMHBI OOyYaroOIIMics TOJDKEH 00iajarh CieqyIoIuMH
KOMIIETEHIIMSIMU HJTH UX 4acTsAMH. KoMIeTeHIIMY 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B
Tabymue 1.

Tabmuua 1 — [lepeyeHp KOMIIETEHIIMNA U HHANKATOPOB MX JOCTHXKCHHS

Kareropus (rpynna) Kon n Konx n HanMeHOBaHME HHIMKATOpa
HAaUMEHOBAaHUE
KOMIIETEHIIUU JOCTH>KEHUS] KOMIIETCHLIUU
KOMIIETEHIIH

OIIK-6 Cnocoben
pa3pabaThIBaTh U
UCTIOJIb30BaTh
AITOPUTMBI U
IPOTPaMMBEI,
COBpPEMEHHBIE
MH(pOpMalLMOHHbIE
TEXHOJIOTUH, METO/IbI
O6menpodeccuoHanbHbIE | U CPEICTBA

OIIK-6.3.1 3HaeT OCHOBHBIE AJITOPUTMBbI
peleHus 3a1a4 B 00J1aCTH COBPEMEHHBIX
MH(POPMALMOHHBIX TEXHOJIOTUI

OIIK-6.B.1 Bnaneer HaBbIKaMu pa3pabOTKH

KOMITCTCHIIHH KOHTPOJIS,
" HUCIIOJIb30BAaHM IIPOrpaMm U aJIrOPUTMOB
JUArHOCTUKU U
C IIeNbI0 IPUMEHEHHUS B cpepe
yIpaBIeHUS, N
npo¢eCCUOHANTBHON IeATETbHOCTH
MMPUTOHBIC JIA
MPAKTUIECKOTO

MNPUMCHCHUA B
cdepe cBoeit
npoQeCCHOHAIBHON
JIeSITEIIbHOCTH

2. Mecro nucuumanssl B ctpykType OI1

Hucnurnnuza MokeT 6a3upoBaThCsl HA 3HAHUSX, paHEEe TPUOOPETEHHBIX 00YJaIOITUMUCS
IIPY U3YYECHHUH CIENYIOIINX AUCIUTIINH:

— «HMcnosHATENBHBIE YCTPOMCTBA CUCTEM YIIPABIICHUS»,

— «AnTOpUTMH3AIMS U IPOrPAMMUPOBAHUEY,

3HaHMs, TONyYEHHbIE TNPU HU3YUYEHUU MaTepuana JaHHOW JIHUCUUIUIMHBI, HMEIOT Kak
CaMOCTOSITENIbHOE 3HAYE€HUE, TAK U MOT'YT MCIIOJIb30BaThCS MPU U3YUYEHUU APYTUX TUCLUIUIAH:

— «DJIEeKTPOHUKAY,

— «lIpoMbIIIIEHHAS TIEKTPOHUKA.

3. O0beM U TPYJI0EeMKOCTb JUCIUTUIUHBI
Jlanable 00 o0meM oObeMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAENbHBIX BHJIOB yueOHOMU
paboThI 10 TUCIUIINHE (M paclpeieleHue 3TOH TPYA0EMKOCTH 110 CeMecTpaM) IpeACTaBICHbI B
tabnure 2.




Ta6mmia 2 — O6beM U TPYJ0EMKOCTh JUCITUTITUHBI

TpynoeMKocTs 110
Bun yuebnoit pabotbl Bcero ceMecTpam
Ne7
1 2 3
Oowan mpyooemKocma OuUCUUNIUHDL, 4/ 144 4/ 144
3E/ (4ac)
U3 Hux uacoe npakmuyecKkoil no020moeKu
AyoumopHhuie 3anamus, BCEro vac. ol ol
B TOM YHCIIE:
nexuuu (JI), (gac) 17 17
npaktuueckue/cemunapckue 3anarus (113),
(dac)
nabopaTtopHbie paboTs (JIP), (uac) 34 34
KypcoBoii mpoekT (pabota) (KII, KP), (gac)
9K3aMeH, (Jac) 36 36
Camocmoamenvnan paboma, Bcero (4ac) 57 57
Buo npomesxxcymounoit ammecmayuu:. 3a4er,
mubd. 3auger, sk3amen (3auer, dudd. 3au, OK3. OK3.
OK3.%%)

*x

IIpumeuanue: xkaHaumaTCKuil sk3aMeH

4. CopepxaHue JUCIUTUTHHBI
4.1. PacnpenesneHue TPyJOEMKOCTH JUCIUIUIMHBI TIO Pa3/ieiaM M BHAM 3aHATHH.
Paznensl, TeMBI JUCIUTIIMHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.
Tabnuna 3 — Paznesnbl, TeMbl TUCIMILTHHBI, UX TPYJAOEMKOCTh

Pa3nensl, TEMBI JUCLIUITIAHEI Hexum | 113 (C3) P KII CPC
’ (dac) (qac) (dac) (dac) (gac)
Cemectp 7
Paszzen 1. BBeneHue B IUCHUILIHHY 1 5
Paznen 2. )KuzHeHHBIH 1TUKIT pa3paboTKu 2 7
WH(POPMAITMOHHOW CUCTEMBI
Paznen 3. Apxurektypa MUKPOIIPOIIECCOPHBIX CHCTEM 2 7
Paznen 4. Bepcun miatdopmsr Arduino 2 5

Pasmen 5. OOyueHue s3bIKy MPOrpaMMHPOBAHHS)
Opranusarust MO/ICHCTEMBI BBOZIA-BBIBOMY 4 14 4
MHKPOTIPOIIECCOPHBIX cUCTeM. OCHOBBI
nporpammupoBanus Arduino

Paznen 6. Arduino NANO. Uzyuenune 6a30BbIX 3 10 9
COCTABJISIONIMX YITPABJICHUS

Pasnen 7. Omucanune Raspberry Pi 3 10 10

Pasnien 8. O6miee onucanne MUKPOKOHTPOJLIEPOB 3 10

STM32

HWroro B cemectpe: 17 34 57
Htoro 17 0 34 0 57

[IpakTnyeckass MOArOTOBKA 3aKJIOYAeTCSI B  HEMOCPEICTBEHHOM  BBIIOJHEHUU
Oo0y4arolMMHUCST  OMNpENEeNeHHBIX  TPYIOBBIX  (YHKUMH,  CBA3aHHBIX C  Oy;ymei
poeCCHOHATBHOM 1€ TEIbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxanue pas3/iesIoB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B Ta0uIE 4.




Ta6mmma 4 — ConepxaHue pa3zesioB U TeM JEKIIMOHHOTO UK

Howmep paznena

HazBanue u copeprxanue pa3aeinoB U TeM JEKIIMOHHBIX 3aHATHHA

1.

Pa3nen 1. BBeneHue B TUCHUTLIUHY

1. OcHOBHBIE MOHATHUS B 001aCTH MUKPOTIPOLIECCOPOB.

2. Beenenue B Arduino.

3. ApXUTEKTYpHBIC OCOOCHHOCTH U 00JIaCTH TPUMECHEHUS
OJTHOKPHUCTAILHBIX MUKPOKOHTPOJIICPOB.

4. PacrmipeniesieHrie OCHOBHBIX PECYPCOB, TAMSTh MPOTpamMM U
JAaHHBIX, BBOJI ¥ BBIBOJ] IMCKPETHBIX M aHAJIOTOBBIX CUTHAJIOB.
5. [IporpaMMHBbIe U anmapaTHbIe U CPECTBA MOJACPKKU.

6. Knmaccudukariys MukpornpouneccopHbix cucTeM, KpaTKast
XapaKTepUCTHKA BO3MOKHOCTEH U IPUMEHEHU I
MUKPOIIPOIIECCOPHBIX CPEIICTB U MUKPOIPOLIECCOPHBIX CUCTEM HA
UX OCHOBE.

Paznen 2. JKusHeHHBII UK pa3padoTkn HH(OPMAITHOHH O

CHCTEMBI

1. KackanHas MOJI€Eb.

2. CnimpaneBuHas MOJIEIb.

3. Y)KuzHeHHBIH UK pa3paboTKHU CUCTEMBbI IPUHATHUS PEILICHHs Ha
0a3e mporpaMMHUpPOBAaHUSI MUKPOKOHTPOJIJIEpA.

4. BBezeHre B aBTOMAaTU3MPOBAaHHBIE HH(POPMAIIMOHHBIE CHCTEMBI.
Uzyuenne ocHOB pa3paboTKu HHPOPMAIIOHHBIX CHCTEM.

5. PaccmoTpeHne HEKOTOPBIX METOIOB IPHHATHS PEILICHUSL.

Pa3znen 3. ApxureKkTypa MUKPOIIPOLECCOPHBIX CUCTEM
. CocTaB 6a30BOi1 MUKPOTIPOLIECCOPHOM CHCTEMBI.

. CuctemHas muHa.

. XapakTepHucTiKa HHTep(EHCOB B CHCTEME.

. OOMeH JTaHHBIMH C BHEIIIHEH Cpeioi.

g~ WN -

. Bydepuzanus n geMynbTUIUIEKCHPOBAHKE IUH apeca U JaHHBIX.
Otnuune ["apBapcKOi apXUTEKTYpBI OT ApXUTEKTYPhI (HDOH
Helimana.

6. Pacimpennas ["apBapickas apXuTeKTypa MEKPOKOHTPOJLIEPA.

Anroput™m npuHIMIA paboThl KOHTPOJIIEPA.

7. CoBpeMEHHbIE MUKPOKOHTPOJUIEPHI.

8. OpraHuzanus moACUCTEMbI TAMSTH.

Pasnen 4. Bepcun niaargopmsel Arduino

1. Bepcuu muratdopmer Arduino.

2. Anmapathas yacTh matgopmsl Arduino.

3. Ilnate! pacmmpenus.

4. YcrpoiicTBa qpyrux pa3pabOTUYUKOB, COBMECTHMBIC C IPOrPaMMOi
Arduino.

PacnuuoBka Arduino Uno.

o o

Buib1 MUKPOKOHTPOJLTEPOB.

7. ABTOMaTHU3UpPOBAHHBIE CHCTEMBI HA OCHOBE MUKPOKOHTPOJLIEpa
Arduino.

8. OOuiee onucanue MUKpoKoHTpoIuiepoB AVR.

9. PaccmoTpeHne HEKOTOPBIX METOI0B MPUHATHS PELLCHHUS.

Paznen 5. O0y4eHue A3bIKYy NporpaMMupoBanus. Opranusanus
NMoJcMCTeMbI BBOJIa-BbIB0OJIa MUKPONPOLIECCOPHBIX cucTeM. OCHOBBI
nporpammupoBanust Arduino




OOBsicHeHHEe OCHOB ITPOrpaMMHUpoBanus moa Arduino.
CpencrBa nporpammupoBanus Arduino.
OO6yueHune S3bIKY MPOrPaMMHUPOBAHHAL.

Moo RE

Pexxumpr oOMeHa nHbopManue ¢ mepudepruitHEIMA
ycrpoiictBamu (I1Y).
[IporpaMMHBIif BBOA-BBIBO/I, BBOJI-BBIBOJI IO MTPEPHIBAHUSM,

o

PSIMOI TOCTYI K ONEPATUBHOM MAMSITH.

M3yueHue OCHOBHBIX TUIIOB JaHHBIX.

NzyueHne oCHOBHBIX (DYHKIIUH.

W3ydeHne ocTanbHBIX OCHOBHBIX KOMITOHEHT CHHTAKCHCA SI3bIKA.
PaccmoTpenue cuHTakcuca si3bIka Ha KOHKPETHBIX TPUMEpax.

© o N o>

10 Pabota B pexxnMax mpeprIBaHMsI B 3aXBaTa.
11. PaccMOTpeHHE HEKOTOPHIX METOIOB IPUHSATHS PEIICHUS.

6. Pa3znen 6. Arduino NANO. U3yyeHue 6a30BbIX COCTABJISIIOIIAX
ynpasJieHUsl
1. PacnmaoBKa Arduino NANO.
2. ABTOMAaTHU3UpPOBAaHHBIC CHCTEMBI HA OCHOBE MUKPOKOHTPOJLIIEpa
Arduino NANO.
3. AnropuTt™m npuHIHITA Pa0OTHI JTHOOOTO, TaXKe CaMOTO CI0XKHOTO
KOHTpOJIIepa.
4. AmnmnaparHas yacth miatdopmsl Arduino NANO.
5. IIporpamMMmupoBaHUs MHKPOKOHTPOJIEPOB M UX HCHOJIB30BAHHS B
KOMIUTEKCE 33/1a4 aBTOMATH3aI[H HAyYHOTO KCIICPUMEHTA.
6. M3ydenue 0a30BbIX COCTABIISIFOIIUX YIPABICHUS POOOTOM.
7. PaspaboTka mporpamMM B3aMMOJEHUCTBHS POOOTOB.
8. PaccMoTpeHHe HEKOTOPBIX METOI0B NPUHATHS PEIICHHSI.
7. Paznen 7. Onucanue Raspberry Pi
1. Onucanue Raspberry PL.
2. Ilpumenenue Raspberry Pl Ha KOHKpETHBIX ITpUMepax.
3. Opranuszamus oomMena qaaabIME Mexay Arduino u Raspberry PL
4. PaccMoTpeHHE N3y4EHHOTO MaTepuasa, apXuTeKTyphl,
(YHKIIMOHAIEHBIX BOBMOKHOCTEH, allllapaTHBIX CPEACTB U
0COOEHHOCTEH MPUMEHEHUSI MUKPOKOHTPOJUIEPOB Ha KOHKPETHBIX
npuMepax.
5. PaccmoTpeHne HeKOTOPhIX METOAOB MMPUHATHUS PEIICHHUS.
8. Paspes 8. O0mee onncanne MUKpOKOHTpOLIepoB STM32

O6uiee onucanne MUKPOKOHTpossiepoB STM.
HocrouncrBa u HemocTtaTku STM.

O6miee onucanne MUKPOKOHTpossiepoB AVR.
Hcnons3oBanue u otnuuntenbHbie uepTel AVR.

O6miee onncanne MUKPOKOHTposiepoB STM.
Hcnonp3oBanue U oTaUUUTENbHBIE YepThl STM.
PaccMoTpenne HEKOTOPBIX METOJIOB IPUHSITHS PELICHHUSL.

NoogkrwdE

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHIA U UX TPYAOEMKOCTh IPUBECHBI B TAOIHUIIE 5.
Tabmuna 5 — [IpakTudeckue 3aHsATHS U UX TPYJOEMKOCTh

No
/o

TeMbl TpaKTUYECKHUX
3aHATUU

N3 Hux Ne
@®opMbl MpakTHUECKUX | TpPyHL0eMKOCTh, |MpPaKTHUECKOMH [pa3nena
3aHATHH (gac) HOJTOTOBKH, | TUCILIUI

(gac) JIHBI

Y4eOHBIM MJIaHOM HE PEAYCMOTPEHO

Bcero

| | |




4.4. JlabopaTopHbIEC 3aHATHS

Tembl 1a00paTOPHBIX 3aHATHHA U UX TPYJOEMKOCTb IPUBEICHBI B TAOIUIIE 6.
Ta6smia 6 — JlabopaTopHbIe 3aHITHS U MX TPYJ0EMKOCTh

N3 Hux Ne

Ne HaunmenoBanne 1abopaTtopHbIX padboT Tpynoemxocts, | npakTiieckoii | pasncna

1/ (uac) IMOATOTOBKH, | JUCIUI

(dac) JIMHEI
Cemectp 7

1 | OcHOBBI TporpamMMupoBaHUsl Ha IUIaTdOpMe 7 7 Paznen
Arduino. YnpasieHre CBETOIUIOM. 5

2 | IMonxirouenue KHOIIKU YIpaBJICHHS 7 7 Pasznen
ceeroanooM K Arduino. 6

3 | [Nony4yenue maHHBIX ¢ AaTarkoB Arduino 7 7 Pasznen
6

4 | 3uakomcTBO ¢ Raspberry, Bxox B cucremy. 6 6 Pasznen
7

5 | 3amyck mporpammbl Ha Python. Hamucanue 5 5 Paznen
nepsoii mporpammsl “Hello World!” 7

Bcero 34 34

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBHITIOJHEHUE KyPCOBOU PabOTHI

V4eOHBIM IJIAaHOM HE mpeaAyCMOTPCHO

4.6. CamocrosTenbHas padboTa 00y4armuxcs
Bunber caMmocTosTenbHON pabOTHI M €€ TPYAO0EMKOCTh IPUBEICHBI B TA0IHUIIE 7.
Tabnuna 7 — Bujsl caMoCTOsTENIbHON PabOTHI U €€ TPYIOEMKOCTh

N Bcero, | Cemectp 7,
Bua camocrositensHOM paboThI
yac yac
1 2 3
M3y4eHne TeOpeTHUECKOro MaTepuana 30 30
nucturuael (TO)
Kypcosoe npoektuposanue (KII, KP)
Pacuerno-rpadpuueckue 3ananus (PI'3)
Beinonnenue pedepara (P)
ITonroroBka K TeKyIeMy KOHTPOJIO 7 7
ycneBaemoctu (TKVY)
Jomamraee 3amganue (/13) 10 10
KonTponbusie pabotel 3a0uHnKOB (KP3)
IToaroroBka K MpoMeXyTOYHOU 10 10
atrectauuu (I1A)
Bcero: 57 57

5. IlepeueHb yueOHO-METOINYECKOTO 0OECTICUEHUS
JUISL CAMOCTOSITETTEHOM PabOThI 00YUAIONIUXCS IO TUCIUIUIMHE (MOJTYITIO)
Y4eOHO-MeTOInYeCKHe MaTepualibl ISl CaMOCTOSITENbHOW paboThl 00ydaromuxcs yKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX U3TaHUN

HepequL MEYAaTHBIX U 3JICKTPOHHBIX y‘Ie6HBIX W3IaHui NIpUBCACH B Ta6JII/II_[e 8.




Ta6mmia 8— IlepeueHp MeYaTHBIX W AIEKTPOHHBIX YYCOHBIX U3JaHUN

Iudp/ KonmuecTBo 3K3eMILTSIPOB B
URL apec bubnuorpaduueckas ccpiika OUOIHOTEKE

(KpoMe 3JIEKTPOHHBIX SK3EMILUISIPOB)

HECT

7. IlepeyeHb AMEKTPOHHBIX 0OPa30BaATEIbHBIX PECYPCOB
nH(}OPMaLMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTu « IHTepHeT»
Ilepeuenn AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcoB UH(POPMAIMOHHO-
TEJIeKOMMYHUKAaMOHHON ceTu «MHTepHeT», HEOOXOAUMBIX MJii OCBOCHHUS JUCIUILIMHBI
npuBezieH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpa30BaTEIbHBIX PECYpPCOB HH(POPMALUOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTh «HTepHET»
URL anpec HaumenoBanue

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

8. Ilepeuenr HHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHMS, MCHOJIB3YEeMOTO MpPU OCYIIECTBICHUU
00pa30oBaTeNLHOTO MPOIecca MO AUCIUILTHHE.
[Tepeuenp nUCTONIB3yeMOTro IPOrpaMMHOTO oOecTieueHHs mpeacTaBieH B Tabuuie 10.
Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHIS

Ne i/t HaumenoBanue

He npenycmorpeno

8.2. [lepeuenn MH(POPMALOHHO-CITPABOYHBIX CUCTEM,UCII0JIb3yEMbIX npu
OCYILECTBIIEHMH 00pa30BaTEIBbHOrO MpoLecca N0 AUCHUIUINHE

[lepeyeHp WCMONB3yeMBbIX WH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTABICH B
Tabymue 11.
Tabnuna 11— [lepeuens nHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

No /1t HanmenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKas 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa3oBaTeNbHOTO Mpoliecca Mo AUCHUILINHE, IPpecTaBieH B Tabiauuel 2.
Tabmuna 12 — CoctaB MaTepHaIbHO-TEXHHUYECKON 0a3bl

Ne HanmeHnoBaHue cocTaBHON 4acTH Howmep aynuropun
n/m MaTepUaIbHO-TEXHUUECKOHN 0a3bl (Tipu HEOOXOMMOCTH)
1 | KomneroTepHbIit Kacce 21-23
MynsTuMeanitHas TEKIMOHHAS ayAUTOPHUS 21-21

10. Onenounble cpeacTBa AJIs MPOBEIEHUS IPOMEXYTOUHOM aTTecTaIllH
10.1. CocTaB OIICHOYHBIX CPEICTB/JIS TPOBEACHUS IPOMEXKYTOYHOH aTTeCTaIlluu
oOyyaromuxcst o JTUCUMIUIMHE IpuBeAeH B Tabnuue 13.
Tabmuma 13 — CocTaB OIEHOYHBIX CPEJICTB JIJIS IPOBEACHHSI IPOMEKYTOTHON aTTeCTAIlNN

Bug HpOMC)KyTO‘lHOﬁ aTTeCTallun Hepequb OIICHOYHLIX CPCACTB

DK3aMeH Crrcox BOMpPOCOB;
ITpumepHBIii epedeHb BOMPOCOB JUIsl TECTOB.
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10.2. B kayecTBe KpUTEpUEB OICHKH YPOBHA C(OPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHCs MpUMEHseTCsl 5-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINI, KOTopas mpuBeaeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET UCIOIb30BaThCS
100-0annpHast ~ mKajga ~ MOAYJIBHO-PEHTHMHIOBOM  CHUCTEMbl  YHHUBEpCUTETa,  IIpaBUiIa
UCTIOJIb30BaHUSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATUBHBIM aKTOM
['VAIL
Tabmuna 14 —Kpurepuu onieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIETEHITHH

OUCHKA KOMIICTCHUKH XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTCHITUIA
5-OarnpHas mKaia
— oOyyvaromuiicss TJIyOOKO M BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHai;
— YBEPEHHO, JIOTUYHO, ITOCIIEIOBATEILHO U TPAMOTHO €TI0 M3J1aracr;
COTIHO — ONUpAasCh HA 3HAHWS OCHOBHON W JONOJHHUTEIBHOM JIUTEPaTypHI,
GatTeHOY TECHO MPUBS3LIBACT YCBOCHHBIC HAYYHBIC MMOJOKCHHS C MPAKTHYECKOM
JeSITeTbHOCTHIO HAIIPABIICHHUS;
— yMeJI0 00OCHOBBIBACT U APTYMEHTUPYET BbIIIBUTAEMbIC UM HICH,
— JIeJIaeT BBIBOJIBI U 000OIIEHMS;
— cBOOOIHO BJIAZICET CHCTEMOH CIIENUAIM3UPOBAHHBIX MMOHITHH.
— 00y4Jaromuiicst TBEPIO YCBOMI IPOTPAMMHBIA MaTepHall, TPaMOTHO U
[0 CYIIECTBY W3JIaraeT €ro, ONUPasCh HA 3HAHUS OCHOBHOMU
JIUTEPaTypPHI;
«xopomoy — HE JOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH; }
— YBSI3BIBACT YCBOCHHBIC 3HAaHUS C NPAKTHYCCKON JESITEIHbHOCTHIO
«3aYTCHO»
HaIpaBJICHUS;
— apryMEHTUPYET HAy4YHbBIC TOJI0KCHUS;
— JIeJIaeT BBIBOJIBI U 0000IIEHMS;
— BJIAZICET CHCTEMOH CIIeNMAIM3UPOBAHHBIX MOHITHH.
— 00y4YaroNUiicsi YCBOMJI TOJIBKO OCHOBHOHM MPOrPaMMHBIN MaTepuall,
[0 CYIIECTBY H3JIaraeT €ro, OMUPAasCh HA 3HAHHS TOJIBKO OCHOBHOMU
JTUTEPATYPHI;
— JIOITyCKaeT HeCYIIECTBEHHBIE OMMOKN U HETOYHOCTH;
«Yy/IOBJIETBOPUTEITHLHOY .
GAUTCHOY — UCTIBITHIBACT 3aTPYJHEHHUS B MPAKTUYECKOM MPUMEHEHUU 3HAHHMA
HaIPaBIICHUS;
— cnmabo apryMeHTUPYeT HayJIHbIE MTOJIOKEHHS,
— 3arpynHsieTcs B GOpMYJIUPOBAHUHU BBHIBOJOB U 000OIICHUH;
— YaCTUYHO BJIAJICET CHCTEMOH CIelIMaTu3UPOBAHHBIX MOHITHA.
— oOyyaroluiicss He YCBOWJ 3HAYUTENBbHOM 4YacTh MPOrpaMMHOTO
Marepuana,
— JIONyCKaeT  CYIICCTBCHHBIE  OMMMOKA W  HETOYHOCTH  TIPH
«HEYIOBIIETBOPUTEIHHO .
«HE 3ATTCHOND paccMOTpEeHHH MPoOJieM B KOHKPETHOM HalpaBlIeHUY; 5
— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMUIA;
— HE MOXET apryMEHTHPOBATh HAYYHBIC ITOJTOXKCHUS;
— He QOpMYJIHMPYET BHIBOJAOB U 000OLICHHIA.

10.3. TunoBbie KOHTPOJIbHBIC 33aHUS WIIK MHBIE MAaTePUAIIBI.
Bompocs! qyist 5x3amMena npecraBieHsl B Tadbauie 15.

Tabmuma 15 — Borpocs! y1st 9x3aMeHa

Kon
Ne n/mt [Tepeuenp BOPOCOB I HK3aMeHa
UHJIMKaTopa

1. Krnaccudukanys THIOB U apXUTEKTYpP COBPEMEHHBIX OIIK-6.3.1

MHUKPOKOHTPOJLIEPOB
2. O6s1acTH MPUMEHEHUS] MUKPOKOHTPOJIJIEPOB OIIK-6.B.1
3. [TpuHIMnBI NOCTpOEHUs napaiensbHoro nopra. [logknrouenne OIIK-6.3.1

BHENIHUX YCTPOUCTB K MUKPOIIPOLECCOPY
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4, [TpuHIMIIBI TOCTPOECHUS MTOCIEA0BATEIbHBIX TOPTOB. BuibI OIIK-6.B.1
MOCIICZIOBATEIHHBIX TTOPTOB
5. SI3BIKM TPOTPaMMUPOBAHUS JJIs1 MUKPOKOHTPOJIJIEPOB OIIK-6.3.1
6. Hanucanue nporpamm 115t Mukponpoueccopon. [lonsarue OIIK-6.B.1
MIPOrPaMMbI-MOHUTOPA U ONEPALMOHHON CUCTEMBI PEabHOTO
BpEMEHU
7. Oco0EHHOCTH apXUTEKTYPbl MUKPOKOHTPOJUIEpOB. [lonynsapHbie OIIK-6.3.1
CEMENCTBA MUKPOKOHTPOJIEPOB.
8. Kak M0xHO KOHBEpTUPOBATH BXOAHBIE 3HAUCHUS OAHOTO Auamna3ona, | OIIK-6.B.1
B BBIXOJIHBIC 3HAYCHHUSI IPYTOT0 JAMAra3oHa?
9. Yro npousBoaut komanaa delay? OIIK-6.3.1
10. Uro Takoe LIIMM? OIIK-6.B.1
11. | Yro takoe poTtopesucrop? OIIK-6.3.1
12. Kaxk 3amaercs nuki? OIIK-6.B.1
13. IIpu KaKOM COCTOSIHMM J1BAa KOHTAKTa pa3HbIX ieMeHToB Haxonarcs | OITK-6.3.1
B OJIHOM KOHTAKTHOM DsIJTy MAKETHOM TIAThI?
14. Bakwue noptsl, nuHb! 1 pazbéMbl nMeeT miata Arduino UNO? OIIK-6.B.1
15. UT0 XpaHUTCS B CTEKOBOM NaMsATh? OI1K-6.3.1
16. | dns gyero HyxHa ¢ynkius digitalWrite? OIIK-6.B.1
17. | 3a yto oTBewaer Komanga pinMode? OIIK-6.3.1
18. IMuxo for OIIK-6.B.1
19. Kax 3amatp nmxn? OI1K-6.3.1
20. Kak 3anate ycnosue? OIIK-6.B.1
21. Kax M0»HO KOHBEPTHPOBaTh BXOAHbIE 3HAUEHUs OIHOTO AuanaszoHa, | OITK-6.3.1
B BBIXOJHBIC 3HAYCHHUsI IPYTOro Arana3oHa?
22. J171s1 4ero HyXHbI pE3UCTOPHI? OIIK-6.B.1
23. Jlornueckue oneparopsl WJIW, HE, 1 OITK-6.3.1
24, MukpokoHTpoJIuiep, ucnosb3yomuiics B iare Arduino UNO OIIK-6.B.1
25. [Toyemy Henb3s1 BCTABIATH 002 KOHTAKTa OJTHOTO AJIEMEHTA B OJIUH OIIK-6.3.1
KOHTAKTHBIN PsiJi MAKETHOM TUIAThI?
26. O xonTtakTax Arduino, K KOTOPHIM HEOOXOJUMO MOJIBECTU OIIK-6.B.1
yYCTPOMCTBO JJIsl MTUTAHMUS.
27. Bo3MmoskHBIE COCTOSIHHS COTIPOTUBIICHUST PE3UCTOPOB. OI1K-6.3.1
28. Jlns yero HeoOXoAMMAa KOMIIUJISALIHS KOojaa? OIIK-6.B.1
29. Pacckaxxure mpo ycinoBHslii oneparop if OITK-6.3.1
Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npeacrapieHs! B Tabnuue 16.
Tabmuna 16 — Bonpocs! (3agaun) mis 3adera / qudd. 3adera
Kon
Ne i/t [Tepeuens BompocoB (3a1ayu) mist 3adeta / nudd. 3auera HHIIKATOPA

Y4eOHbBIM MJIAHOM HE IPEAYCMOTPEHO

[lepeuenr TeM [l KypCOBOTO TMPOESKTHPOBAHUS/BBIIIONHEHUS KYpPCOBOW pabOTHI
MpeICTaBICHBI B Ta0mwmie 17.
Tabnuna 17 — Ilepedern TeM UIst KypCOBOTO IPOEKTUPOBAHMSI/BBITIOHEHUSI KYPCOBOM paObOTHI

Ne o/ [TpumepHBIii TepeueHb TeM sl KypCOBOTO MTPOEKTUPOBAHUS/BBINIOIHEHUS
B KypCOBOM pabOTHI
Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO
Bonpockl s mpoBeneHHs MPOMEXYTOUYHOM aTTeCTallud B BHJIE TECTHPOBAHUS

IIpeJICTaBJICHBI B Ta0wmIe 18.
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No /it [IpumepHbIil IepedeHb BONPOCOB JIJIsl TECTOB Kox
UHAMKATOpa
1. | B xaxoii cTpouke HeT OMUOKH? OIIK-6.3.1
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 HE0OX0aMMO 00513aTEIILHO YOSUTHCS TIepe] 3arpy3Kou OIIK-6.B.1
nporpammel B KOHTposuiep Arduino?
1. BrIOpan THN mIaThl
2. B Koje co3manbl MaKpOOTpeAeICHUS
3. Ilnara ¢u3uuecku MoAKIOYEHA K KOMIIBIOTEPY
4. BpIOpaH nopT, K KOTOPOMY MOAKJIIOUEHA T1aTa
3. JInst cuuThIBaHMS 3HAYEHUS C aHAJIOTOBOTO BXO/1a UCIIOJIb3YETCS OIIK-6.3.1
KOMaHJa
1. digitalRead()
2. digitalWrite()
3. analogRead()
4. analogWrite()
4, Kakas ¢pyHKkius 3anucbiBaeT MCeB10-aHAIOTOBOE 3HAUE€HUE, UCTIONb3YS OIIK-6.B.1
CXEMY C LIMPOTHO-UMITYJIbCHON Moaymsiuuei (PWM), Ha BbIxo1HOM
BBIBOJI, ITOMe4YeHHBIH Kak PWM?
1. pinMode(pin, INPUT)
2. analogWtite (pin, value)
3. nalogRead (pin)
4. digitalRead (pin)
5. | Jlns Ha3HaYeHus pexuMa padoThl TUHOB Arduino UCTIONb3yeTCs: OIIK-6.3.1
nupekTuBa #define
1. ¢ynxuus pinMode()
2. ¢ynkuus digital Write()
3. ¢ynknus digitalRead()
6. | Kakoif pyakmnmeli B mporpaMmMe MO>KHO Ha3Ha4HMTh BBIBOAY mopT BBoja: | OITK-6.B.1
1. pinMode(pin, INPUT);
2. Serial.begin(9600);
3. void loop (){}
4. val = Serial.read ();
7. | Ha kakue xapakTepUCTHUKH Ipolieccopa BiusieT pasaenenue namsatu MK | OIIK-6.3.1
Ha MMaMsATh IIPOTPAMM H MAMSTh JTaHHBIX ?
1. oObem mamaTu
2. DSHepromnoTpedIeHue;
3. TPOU3BOIUTEIHHOCTD;
4. CTOMMOCTE;
8. | Ilpouenypa void setup() BeIIOTHSIETCS OIIK-6.B.1
1. TonpKO OJWH pa3
2. OJMH pa3 MpH BKJItOYeHUH TiaTsl Arduino
3. Bce Bpemsl, IToKa BKIIFoYeHa miata Arduino
9. | Ilogcucrema namMsTH MUKPOKOHTPOJIIEPA HE COIEPIKUT OIIK-6.3.1

1. mamMsTH JAHHBIX

2. TaMsTH IpOTpamm;

3. omepaTUBHOM MaMSATH;
4. accolMaTHBHOMU ITaMSTH,
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10. | YUTo o3HauaeT MOSIBUBIIASICSS TTOCIIEe KOMITEISIIUK porpammel ommoka " | OIMK-6.B.1
"PIN 1" was not declared in this scope™?

1. He 3akpsiTa cko0a i HET TOYKH 3ansaToi mocie "PIN1"

2. B ckerue He 00ObsiBiIeHa nepemenHast "PIN1"

3. B ¢dyaknum pinMode() He ncroas3oBano nums mopta "PIN1"

11. | IIpoueccopsl, B KOTOPBIX HAOOP BBIMOJIHAEMBIX KOMaH I COKpAILEH J10 OIIK-6.3.1
MUHUMYMa, OTHOCSITCS K THITY:
1. RISC-mpoueccopsr;
2. Tlpomneccopsl ¢ ['apBapackoit apXUTEKTYpOi;
3. CISC-nmpoueccopsr;
4. Tlponeccopsl ¢ [IpHHCTOHCKOM apXUTEKTYPOH.

12. | MukporporeccopHasi CHCTeMa KaKoro THIIa pa3pabaThIBaeTCs yale OIIK-6.B.1
BCEro?
1. MuKpokoMIblOTEp
2. KOMIBIOTEP
3. pazpabotka HE TpeOyeTcsl, UCIOIB3YIOTCS TOTOBBIC CUCTEMBI
4. MHMKPOKOHTpPOJLIEP

13. | Kakas apxuTekTypa MUKpoOIIporieccopa xapakrepusyercs pazaeneanem | OITK-6.3.1
MaMsITU JaHHBIX U TaMsITH nporpamm?
1. ®ou-Heiimana
2. TapBapnckas
3. IIpunHCTOHCKAsS
4, KeMmOpumKckas

14. | Kakas cxema Moka3bIBaeT JIOTHYECKUE CBA3U MEXKIY DJIEMEHTaMHU OIIK-6.B.1
CUCTEMBI M BMECTE C BPEMEHHBIMU IHarpaMMaMu TOJHOCTHIO
orpeaenseT GyHKINH alapaTHON YacTy U Na&T MOJTHOE PEICTABICHUC
o e¢ pabore.

1. crpyxrypHas

2. TpUHLMIIHATIbHASL

3. (dyHKIMOHATBHAS

4. moTokoBas

15. | MuxkpomnpoueccopHasi CUCTEMa KaKoro THUIa He 00ecreunBaeT OIIK-6.3.1
yIipaBJieHHE BHEIIHUMHU YCTpOicTBaMu?
1. MUKPOKOHTpPOJIIED
2. KOHTpOJIEp
3. Bce TUIBI 00ECTIEYNBAOT yIIPaBIIEHNE BHEITHUMHU YCTPOUCTBAMHU
4. KOMIIBIOTEp

IlepeyeHb TeM KOHTPOJBHBIX PAabOT MO AMCLUUIUIMHE OOYYAIOUIMXCS 3a04HOM (hOpMBI
o0y4eHwus, mpeacTaBiIeHbl B Tabmume 19.
Tabmuua 19 — IlepeueHb KOHTPOJIbHBIX paboOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeno

10.4. MeToquveckrie ~ MaTepUalbl,  ONPEACIAIONIAE  TPOUEAYPHl  OICHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIOUUX OJTambl (OPMHUPOBAHHS KOMIETCHIIMMA, CcOAepkKarca B
JOKAJIbHBIX HOpMaTUBHBIX akTax [ YAII, pernaMeHTHpYOIMUX MOPSI0K W MPOUEaypy
MIPOBEJICHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTECTAIlMH O0YyJaroIINXCs
I'VAIL

11. Meroaudeckue yKazaHus Uit 00YJarOIIUXCs IO OCBOSHHUIO JTUCITUTUIMHBI
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11.1. Meroauyeckue yKazaHus M OOYYalOIIMXCS 110 OCBOCHUIO JIEKIIMOHHOTO
MaTepuaia

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOIO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKoe W SICHOE W3JIOKEeHHE ydeOHOro marepuaia. HasHadeHune COBpEMEHHOH JIeKIUU B
paMKax IUCLMIIJIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(POPMALUIO IO TEME, a B OCBOCHUU
dyHaaMeHTaNbHBIX TpOOJIeM JUCHMIUIMHBI, METOJOB HAayYyHOrO IIO3HAHMSA, HOBEWUIIMX
JOCTHO)KEHUI Hay4yHOH MbIciu. B yueOHOM mporecce JIeKIUs BBINOIHAET METOJ0JIOIMUYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (PYHKUMHU. JIeKIusl pacKpbIBaeT MOHATUWHBINA amnmapar
KOHKPETHOW o0siacTH 3HaHus, €€ mpoOseMbl, AAaeT LEeJIbHOE NPEACTaBIECHUE O AUCLUILIMHE,
MIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUIIIIMHAMH.

ITnanupyemMble pe3yabTaThl IPU OCBOEHUH 00yYaroUMUCS JIEKIIMOHHOTO MaTepuaa;

— TIOJYyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAHUH, YpPOBEHb
KOTOPBIX OIPEIEIISIETCS LEIIEBOM YCTAHOBKOM K Ka)KJ10M KOHKPETHOMU TEME;

— TOJIyY€HHE OIbITa TBOPYECKOI pabOThl COBMECTHO C IPENOJaBaTEIEM;

— pa3BuTHE NIPOPECCHOHATBHO-IENOBBIX  KauyecTB, JIIOOBM K IpeAMETYy H
CaMOCTOSITEJIBHOTO TBOPYECKOT'O MBIILIJICHUS.

— TOosiBJIeHHE HEOOXOAMMOT0 HHTEpEeca, HEOOXOAUMOTO ISl CAMOCTOSTETFHON PabOThI;

— TOJy4YyeHUE 3HAHUU O COBPEMEHHOM YpPOBHE pAa3BUTHS HAyKM U TEXHUKU U O
IIPOrHO3€ UX Pa3BUTHsI HA OJIMKalIlIne Tobl;

— HayyuTbCs METOJMYECKH oOpadarbiBaTh MaTepuasl (BBIACHATH IJIaBHBIE MBICIU U
MOJIO)KEHUS, MPUXOAUTh K KOHKPETHBIM BbIBOJAM, MOBTOPSATh HUX B  pa3jIMuYHBIX
bopMynupoBKax);

— TOJIy4eHHE TOYHOTO TIOHUMAaHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSTHA.

JIekuMOHHBI MaTepHall MOXET CONPOBOXKIATbCA JEMOHCTpauued CIaioB H
UCIOJIb30BAaHUEM pA3aTOYHOIO MaTepualia IpU IPOBEIEHUM KOPOTKHX JUCKYCCHH 00
O0COOEHHOCTSIX IPUMEHEHUSI OT/IEIbHBIX TEMATUK 110 IUCHUIUINHE.

CrpyKTypa npefocTaBieHusl JEKIUNOHHOIO MaTepuara:

— YcTHOe u30XkeHue HH(popMaLuy, WILTIOCTPUPYEMOH cllalilaMU NIPE3eHTallUH,

— JlemoHcTpanms rpaguuecKux mMarepuanoB (B TOM uyucie (GpoTo-, BUAEO-, rpaduKoB,
TaOJIML ¥ T.[.) B LEJISX BU3YyalIU3al[UH MPEACTABIEHHON B YCTHON (opMe nHpopManuuy;

— OOcyx/eHue noixy4eHHo!U nH(popMalmy B popMe TUCKYCCUH, pa300p MPaKTHUYECKUX
IIPUMEPOB.

11.2. Meroauueckue ykazaHus A OOYyYaroIUXCs IO BBIIOJIHEHUIO J1a00pPaTOPHBIX
pabot

B xozme BbIMONHEHHsS J1a0OpaTOpHBIX paboT oOyyaromuics JOJKEeH YriyOuTh H
3aKpenuTh 3HAHUS, NMPAKTUYECKUE HABBIKH, OBIIAJIETh COBPEMEHHONW METOIUKOW M TEXHUKOU
HKCIEPUMEHTAa B COOTBETCTBUM C KBAJU(HUKAIMOHHON XapaKTEepPUCTHKONW OO0YyJaromerocs.
Boinonnenue nabopaTopHbIX pabOT COCTOMT U3 AKCHEPUMEHTAIbHO-IIPAKTUYECKOH, pacueTHO-
AHAJTUTUYECKON YacTe U KOHTPOJIbHBIX MEPOIIPHUITUH.

BoinonHenue nabopaToOpHbIX pabOT 00ydaroIMMCS SIBJISETCS HEOTHEMJIEMOW YacThIO
U3y4eHHs] JUCLMIUIMHBI, OIpenenseMoil ydyeOHbIM IUIAaHOM, U OTHOCHUTCS K CpEICTBaM,
00eCTIeYNBAIOIINM PEIICHUE CIISTYIOINX OCHOBHBIX 33/1a4 00yJaromerocs:

— TIpHOOpeTeHHEe HaBBIKOB HCCIEIOBaHMS TMPOIECCOB, SBIEHUH U  OOBEKTOB,
U3y4aeMbIX B PaMKax JJaHHOW JUCIUIUTHHBI;

— 3aKpeIUIeHHe, Pa3BUTHE W JIETAM3aIlUs TEOPETHYECKMX 3HAHWM, TOJTYYCHHBIX Ha
JEKITHSIX;

— ToJIyueHHe HOBOM MH(OpMAIMH 110 N3y4aeMOH TUCIUIINHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSITEIbHOM  paboThl ¢ J1abOpaTOpHBIM
000pyI0BaHUEM U TPUOOPAMH.
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3ajianue ¥ TpebOoBaHUs K IPOBEICHUIO J1a00paTOPHBIX PaboT

1. [IpuctynaTh Kk paboTe MOKHO TOJHKO MOCIIC 03HAKOMIICHHUS C pa00YUM MECTOM.

2. Ilepen Bxmouennem OBM yOeauThCsi B TOM, YTO BCS BKIIOYEHHAs B CXEMY
KOMMYTAIlMOHHAs anmapaTtypa (KHOIKH U JIp.) HAXOAUTCS B HA/JIEKAIIEM COCTOSIHUH.

3. Ilpu BKIIIOUYEHUU U B MPOIECCE PErYIUPOBAHUS CIEIUTH 3a MOKAa3aHUSIMH OCHOBHBIX
IIPOrpaMMHBIX MOJYJIEH.

4. B nporecce paboThI HE OCTABIIATH 0€3 MPUCMOTpa pabodyee MECTO, KOTOPOE HaXOAUTCA
MO/1 HATIPSKEHUEM.

5. He xacaTbcsi HEM30JIMPOBAaHHBIX YacTel MPUOOPOB U amnmapaToB, KOTOPbIE HAXOIATCS
MO/1 HATIPSKEHUEM.

6. K naGopaTopHbIM 3aHATHUSM JIOIYCKAIOTCA TOJIBKO T€ CTYIEHTHI, KOTOPbIE YCBOMIIU
paBuiia 0€30MaCHOCTH.

9. JIabopatopHble pabOThI BBHIMIOJIHAIOTCS OPUTaI0i CTYACHTOB B COCTaBE HE MEHEE JBYX
YeJIOBEK.

10. Kaxnplii CTyAeHT JOJDKEH TMOJATOTOBUTBCS K JstabopartopHoit pabore. [lpum
HEJ0CTaTOYHOW MOATOTOBKE CTYJEHT HE JIOMYCKAETCS K €€ BBIIIOJHEHHUIO.

11. HanmcanHas mporpamMmma J0JKHA ObITh TIPOBEPEHA MPEToIaBaTeIeM, KOTOPBIi Tociie
MIPOBEPKU JaeT pa3pellieHue Ha IPOBEICHUE OIBITOB.

12. Tlepen BKIIOYEHHEM NPOTPaMMBbI CTYACHT, IMPOU3BOISAIINI JaHHYIO OIEPAIHUIO,
JOJIKEeH MPEeAyNpeIuTh YICHOB cBOeil Opuraasl 00 3ToM (pa3oit «HaurHaeM sKCrIEpUMEHT.

13. Pe3ynabpTaThl M3MEpPEHHH IO KaXKJIOW XapaKTEPUCTHKE JOJDKHBI OBITh IPOBEPEHBI
IpernoaaBaTenemM.

14. Tlociie nopa®oOTKK Iporpamma JI0JbKHA OBITh IIPOBEPEHA MIPETIOaBaTeIIeM.

15. B ciayyae BO3HHMKHOBEHHUS aBapuUiHOW cHUTyaluu (TMOsBIEHUE AbIMA, 3amaxa Tapw,
HECBOMCTBEHHBIX 3BYKOB, HCKpPhl W Jp.) Ha pabodyeM MecTe HEOO0XOIMMO HEMEJICHHO
OTKIIOUNUTE DBM 0T HanpsikeHHst U COOOIUTH 00 ITOM COOBITUU MTPETIOAABATEIIIO.

16. CTyaeHT I0JDKEeH OepeKHO 00paliaThes ¢ MPEAOCTABIIEMbIM €My 000pYI0BaHHEM U
KOMIIBIOTEPHON TEXHUKOH, 3allpeliaeTcs AeIaTh HaAMCH MEJIOM, KapaHAallloM WK YePHUIAMU.
Hemnb3s 3arpomoxaate pabodee MecTo mpuOOpaMu M armapaTamMu, KOTOPbIE HE MCIIOIB3YIOTCS B
nabopaTtopHoOit paboTe, OCTaBIATh HA HUX KHUTH, TETPAAU U AP. MPEIMETHI.

17. K cnenyromeMy 3aHATHIO KaXAbld CTYJCHT JOJDKEH COCTaBUTh OTYET IO
npebIayiei 1adopaTopHOil paboTe B COOTBETCTBUH C YCTAHOBICHHOM (OPMOI.

Crtpykrypa u hopma oTueTa 0 1abopaTopHOM paboTe

B ordere 00s3aTeNBbHO MOIDKHBI OBITH OTPaXKEHBI cienyrome pasnensl: «Ha3sanue»
«enp pabote», «Comepxkanue paboTb», «CXxembl HUCHBITaHUNY», «Pe3ynbTaThl M3MepeHuil u
BI)I‘-II/ICJ'IGHI/II\/'I», «AHanus MOJIYYCHHBIX XapPaKTCPUCTUK W KPATKUC BBIBOABLI». B cocrtaB otuera
MOTYT OBITh BKJIIOYEHBI JPYTHE pa3felibl, KOTOPhIE YUYUTHIBAIOT CHEMU(UKY BBITOIHIEMOMN
nabopaTopHOi paboThI (POTO IKCIIEPUMEHTOB, TIPOTPAMMHBIN KO U 1p.). HeoOxoaumbie cXeMbl,
PUCYHKM U TpaQUKd MOXXHO YEepPTUTh KapaHJalloM OO0 C HUCHOJIb30BaHHWEM CHEIHalbHBIX
MIPOTPaMMHBIX TTPOAYKTOB Ha MIEPCOHATTLHOM KOMITHIOTEpE.

TpeboBanus k ohopMIIEHUIO OTYETa O JJabopaTopHOU padoTe

Pe3ynbTaThl BBINOJHEHHBIX JIAOOPATOPHBIX PabOT, O0GOPMIIIOTCS B BHJAE OTYETa IO
oiHOMY 00pa3iy. OTueT mMUIIyT C OJHOU cTOpOHBI JucTa Gpopmata A4 (pazmepom 210%297 mm).
OCHOBHBIE HAJITUCH BBIMOJHAIOT B COOTBETCTBHH € ['0ccTaHIapTOM.

Bce BeImonHEHHBIE U TOMMCAHHBIE PYKOBOIUTENIEM OTYETHI 110 JTaOOPaTOPHBIM paboTam
CKJIaJIbIBAIOT B JIOTHYECKOHM IOCIIEA0BATENbHOCTH U OpourtopytoT. [Ipu GobinomM KoiauyecTse
cTpaHull (OoJyiee JEcsITH) COCTAaBISIOT COJIEp)KaHHWE OTYETa, KOTOPbIM pa3MmelnarT B aabbome
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MocJie TUTYJABHOTO JIuCTa. TUTYNBHBIN JUCT JOJDKEH UMETh HaaAmuch «OKypHan abopaTopHBIX
paboT (oTueThl)» ¢ hamMuIueit pykoBoauTelNs (TIPEroaaBaTelb) U UCIIOJHUTENS (CTYICHT).

11.3. Meroauueckue yKazaHus JUIsi 0OYyJaIOMIMXCs MO MPOXO0XKICHHIO CAMOCTOSITEIHHOM
paboThI

B Xxoze BBIIOTHEHUS CaMOCTOSTEIBHON Pa0OThI, O0OYUYAIONIUICS BBIMIOIHSAET paboTy 1O
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IPErojaaBaressi, HO 0e3 ero HemocpeICTBEHHOTO
y4acTusl.

B npornecce BBIMOIHEHHSI CaMOCTOSITENIbHON paboThl, Yy obOydaromierocs (hopMupyercs
1enecoo0pa3sHoe IIAHUPOBaHUE PaboUero BpEMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHUHM U CHCTEMaTH3allMU MPUOOpETaeMbIX 3HAHHM, oOecreunBaeT BBICOKUMN
YPOBEHb YCIEBAEMOCTH B TNepUOJ OOydYeHHs, IOMOTAaeT IOJYYUTh HABBIKH TOBBIIICHHS
poecCuOHaNBEHOTO YPOBHSL.

MertoauyeckUMH ~ MaTepuallaMH,  HampaBJSIONIMMU  CAMOCTOSITENIbHYIO — paboTy
00y4JarOIIUXCASBISIOTCS:

— y4eOHO-METOAMYECKUI MaTepual 1o JUCLUILINHE;

11.4. Meroauueckue yka3zaHus Uil OOy4aroIMXCs IO IPOXOXKICHHUIO TEKYIIEro
KOHTPOJIS YCIIEBAEMOCTH

Texymuii KOHTPOJb YCIEBAEMOCTH IPEAYCMATPUBAECT KOHTPOJb KadyecTBa 3HAHUHI
00y4aroluxcsi, OCYIIECTBIIEMOTO B TEUEHUE CEMECTpa C IIEJIbI0 OLCHUBAHHUS XO0/a OCBOEHUS
JUCLUIUINHBI.

- TECT — TMpPEACTaBIseT co0oi Ha0Op CTaHAAPTH3MPOBAHHBIX 3aJaHUM, IO
pe3yapTaTaM  BBIIOJIHEHUS  KOTOPBIX  MOXHO  M3MEpPUTHh  HEKOTOPBIE  JIMYHOCTHBIE
XapaKTEPUCTHKH, a TAK)KE YPOBEHb YCBOCHHS 3HAHUM, YMEHUH U HABBIKOB MCIIBITYEMOTO.

Texkymuil KOHTpPOJIb yCHEBAEMOCTH IIPOBOAMTCS Ha MPAKTUYECKUX 3aHATUSAX B
nucbMeHHOM (opmare. Tekymuil KOHTPOJIb YCIIEBa€MOCTH OLIEHMBAETCS 110 CUCTEME 3a4eT/ He
3a4eT. [lomokuTenbHBIM pe3ynbTaT TEKYIIEro KOHTPOJI YCIEBAEMOCTH JA€T CTYACHTY
JIOTIOJIHUTENBHBIN 0ajl MpU MPOBEJCHUU MPOMEXYTOUHOM arTrecTanuu. Pe3ynabTaThl TEKyIIEro
KOHTpPOJISI COOOIIAIOTCSA CTYJEHTaM HEMOCPEJICTBEHHO Ha CIEAYIOIIEM 3aHSITHM W MOTYT
YUMUTBIBATHCS IIPU NIPOBEACHUU IIPOMEKYTOUYHON aTTECTALINH.

Cucrema OLIEHOK IIPU MTPOBEIEHUH TEKYLIET0 KOHTPOJIS OCYIIECTBISETCS B COOTBETCTBUU
¢ TtpeboBanusmMu [lonokeHuit «O TekylleM KOHTpOJE YCIIEBAEMOCTH U TMPOMEXYTOUHOU
arrectanuu cryaeHtoB ['YAII, oOywaromuxcsi Mo mporpamMmsbl BhICIIEro oopazoBanHus» u «O
MOJyJIbHO-PEHTHHIOBOI CUCTEME OLIEHKU KauyecTBa yueOHOH paboThl cTyeHToB B ['Y AlT».

11.5. Metoauueckue ykazaHHs i OOYYarOLIUXCs MO MPOXOXKACHUIO MPOMEXYTOUHOM
aTTecTaluu

[IpomexxyTounass  artectansi  OoOyyarolIMXCsl — HpeJycMaTpuBaeT  OLIEHUBaHHE
IPOMEXKYTOUHBIX U OKOHYATENbHBIX PE3YyIbTaTOB 00ydeHMs MO auciuruinHe. OHa BKIIIOYAET B
ceos:

— DJK3aMeH — (opma OLEHKM 3HaHUM, NOJYyYEHHBIX OOydYaloIIMMci B Ipolecce
M3YYEHHUS BCEW MUCLUIUIMHBI WM €€ YaCTH, HaBBIKOB CAMOCTOSATEIbHONU paboThl, CHOCOOHOCTH
IPUMEHATh MX JUI PELICHMs NPAKTUYECKUX 3aJad. ODK3aMeH, KaK IPaBWJIO, MPOBOJIUTCS B
MepUoJ; HK3aMEHAIMOHHOM CECCHMM M 3aBEPIIACTCS aTTECTAIMOHHOMW OIEHKON «OTIUYHO»,
«XOpOILO0Y», «YAOBIETBOPUTEIBHOY, «HEYAOBIETBOPUTEIBHOY.

Cucrema OLEHOK IpH MPOBEIECHUU IMPOMEKYTOYHOW aTTeCTallMd OCYLIECTBISETCS B
COOTBETCTBUM C TpeboBanusMu [lonoxkenuit «O TeKylleM KOHTpOJE YCIEBAaEMOCTH U
IPOMEXKYTOUHOM arTectauuu cTyAeHToB ['YAII, oOydarommxcs 1Mo mporpamMmbl BBICHIETO
oOpazoBanusi» U «O MOAYIBHO-PEUTHHIOBON CHCTEME OILIGHKM KadecTBa Y4eOHOW paboThI
cTyneHToB B ['YAIDy.
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IIpomexyTouHasi aTTecTalsl OLIGHUBACTCA 10 pe3yiabTaTaM TEKYILEro KOHTPOJIs
ycrieBaeMocTH. CIHCOK BOMPOCOB (Tabimuma 15) K mMpoMexyTOYHOM aTTeCTallud YTBEP)KIaeTCs
Kadeapoil M BbLAAETCS CTYAGHTaAM M O3HakoMJeHusd. B ciywae, ecium cCTyneHT 1o
YBa)XUTEJIbHOW IPUYMHE HE BBIIIOJIHUI TPEOOBAHUS TEKYLIETO KOHTPOJIS, EMY IIPEIOCTABIIAETCS
BO3MOXHOCTh CHAaTh 33J0JDKEHHOCTM IO HpOMyIleHHbIM TeMaM. Popma npoBeneHUs
IIPOMEXYTOUHOM aTTeCTalui — IUCbMEHHAsL.



JIuct BHECEHUsI U3MEHEHUH B pabouyro MporpaMMy JUCHUTUTHHEL
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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




