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AHHOTaIUs

Hucuumummna «IIporpaMMupoBaHre MUKPOKOHTPOJIEPOBY» BXOIHUT B 00pa30oBaTEIbHYIO
porpaMMy BBICIIEr0 00pa3oBaHUs — MporpamMmy OakajaBpuara Mo HANpaBICHHUIO MOATOTOBKU
15.03.06 «MexarpoHrKa U pOOOTOTEXHHKA) HAMpaBIeHHOCTH «PoboroTexHukay. JucruruimHa
peanmu3yetcs kadenpoit «Ne32y.

JlucuuiuinHa HaresneHa Ha (POPMHUPOBAHUE Y BBIITYCKHHUKA CIIEIYIOINX KOMIETEHIIUIA:

[K-1 «CriocobeH  y4yacTBOBaTb B HAy4YHBIX  HCCICIOBAaHUAX  OOBEKTOB
po(ecCHOHATTLHOM IS TEIIEHOCTI

[TK-6 «IIpombItiuieHHass pOOOTOTEXHUKA»

CopepxaHrie AMCIUILIMHBI OXBATBIBAET KPYT BOMPOCOB, CBS3aHHBIX C IKU3HEHHBIM
UKIIOM pa3paboTKH UH()OPMALIMOHHOW CUCTEMBbI, apXUTEKTYPONH MHUKPOIPOLIECCOPHBIX CUCTEM,
o0ydeHueM s3bIKY porpaMMupoBanusi, miatgopmoii Arduino, Raspberry Pi, AVR, STM32.

[IpenogaBanne AMCHUIUIMHBI IpeAycMaTpuBaeT ciexytomye ¢GopMbl OpraHu3aluu
y4eOHOTo Tmpolecca: JEKIUH, CaMOCTOsATENbHAs paboTa CTyIeHTa, J1abopaTopHbIe pPabOTHI,
KOHCYJIbTAIIIH.

[TporpaMMoil TUCHMIUIMHBI MPETyCMOTPEHBI CIEAYIOMIME BHUABI KOHTPOJS: TEKYIIHA
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUHAs arTecTanus B opme AudhepeHInpOBaHHOTO 3a4eTa.

OO0mast TpyA0eMKOCTh OCBOSHUS AWCIMILIMHBI COCTaBIsCT 3 3adeTHhIX eawHmibl, 108
YacoB.

S3bIK 00y4YeHUs IO JUCHUILIMHE KPYCCKHUI.



1. TlepeveHb IUIAHUPYEMBIX PE3YJIBTATOB OOYUCHHS 1O TUCIUILIIMHE

1.1. Tlenu npenomaBaHus JUCITUTUTMHBI
JlaHHasi TUCHUIUIMHA MPEJOCTABIIIECT BO3MOXKHOCTh CTYJCHTOM IOJYYUTh OCHOBHBIX 3HAHHS O
CYHICCTBYIOIIUX ~ MHUKPOKOHTPOJUIEPAX, WX AapXHTEKTypHbIE OCOOCHHOCTH M  00JjacTu
OPUMEHCHHS, O JKU3HEHHOM IIMKJIC pa3pabOTKH HHGPOPMAIIMOHHON CHUCTEMbI, O BEpCHUs
wiatpopmer  Arduino, o Raspberry Pi; pa3Buth H IPOJEMOHCTPUPOBATH  HABBIKH
IPOrPAaMMHUPOBAHUSI MHKPOKOHTPOJUIEPOB, HM3Y4YWTh 0a30BbIe COCTABIISAIOUINE YIPABICHUS
poboTamu.

1.2. JlucummiavHa BXOJUT B  COCTaB  4YacTH, (HOpPMUPYEeMOH  Yy4aCTHHUKAMHU
00pa3oBaTeNIbHBIX OTHOIICHUH, 00pa30BaTEIbHOI MPOrpaMMBbl BBICIIET0 00pa3oBaHus (nayiee —
OIl BO).

1.3. TlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0YUEHUS 110 AUCIUILINHE, COOTHECEHHBIX C
IUTaHUpYEMbIMU pe3yibTatamu ocBoeHust OIT BO.

B pesysnbrare M3ydeHUs AUCHUILTUHBI OOYYAIONIUICS OJDKEH 00JIafaTh CIEAYIOIIMMU
KOMIIETCHIMSIMUA HJTH UX 9acTsAMH. KOMIEeTeHIMY U HHAMKATOPHI UX JOCTHXKCHHS TPUBEICHBI B
tabnuue 1.

Tabmuna 1 — [lepeyeHb KOMIIETEHIIMI U HHIUKATOPOB MX JOCTHIKCHHSI

Kareropus (rpynna) Kon u Kon v HanMeHoBaHNE HHIUMKATOPA JOCTHKEHUS
HAaUMEHOBAaHUE
KOMIIETEHIINH KOMIIETCHIINH
KOMIIETCHIIMH
ITIK-1 Cnocoben
y4acTBOBAaTh B
HAYYHBIX [TIK-1.B.1 BnageTh HaBBIKOM UCIIOJIB30BAHUS
[TpodeccronanbHble
A UCCIJIEJOBaHMIX nporpaMMHoro odecrneueHus it opopmieHus
00BEKTOB pe3yIbTaTOB HAyUYHO-UCCIIEI0OBATEIBCKUX PadboT
npodeccuoHaIbHON
JIeSITEJIbBHOCTH
I1K-6.3.1 3HaTh NpUHIUIBLI pabOTHI
K-6 MIPOMBIIIJIEHHBIX pOOOTOB U OCOOEHHOCTH MX
[TpodeccronanbHbIe JKCILTyaTaluu
IIpomsieHHas
KOMIIETCHIIUU [1IK-6.Y.1 ymeTs nporpaMMupoBaTh U
pOOOTOTEXHUKA
HACTpPauBaTh MPOMBIIIJIEHHBIX pOOOTOB COIJIaCHO
TEXHUYECKOMY 3aJIaHUIO

2. Mecro nucuuminHb B cTpykType OI1

JucuumnirHa MokeT 6a3upoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YYarOIUMUCS
IIPU U3YYEHUH CIIETYIOIUX TUCIUILINH:

— IMpOrpaMMHUpPOBAHUE,

— TIPOEKTUPOBAHKE MH(OPMALMOHHBIX CUCTEM.

3HaHMs, TOJYYEHHBIE NPU W3YyYEHWU MaTepuala JAHHOW JHMCLUIUIMHBI, MUMEIOT Kak
CaMOCTOATENIBHOE 3HAYEHHE, TaK U MOTYT UCIIOJIb30BATHCS PU N3YUEHUH APYTUX JUCHUIIINH:

— HcnonnuTenbHbIE yCTPONUCTBA CUCTEM YIIPaBJICHUS,

— IIporpammHOe obecriedyeHre MEXaTPOHHBIX U POOOTOTEXHUYECKUX CUCTEM.

3. O0BeM u TpyI0EMKOCTh TUCITUTLIUHBI
Jlanubie 00 oOmieM 00beMe AMCIUIUIMHBI, TPYJIOEMKOCTH OTIEIBHBIX BHIOB yUeOHOM
paboThI 1O TUCIUIUTHHE (M pactpeieieHne dTO TPYJOEMKOCTH IO CEMeCTpaMm) MpeICTaBICHbBI B
Tabauie 2.

Tabmuua 2 — O6beM U TPYA0EMKOCTh IUCIUIITUHbI

TpynoemMKocTs 1o

Bun yueGHoM paboTh Bcero
ceMecTpam




Ne7
1 2 3

Oowan mpyooemKocmp OuCYUNJIUHbL, 3/ 108 3/ 108
3E/ (4ac)
U3 Hux uacoe npakmuueckoii n00Z0MO6KU 17 17
AyoumopHule 3aHamus, BCETo 4ac. 34 34
B TOM YHCIIE:

nexuuu (JI), (gac) 17 17

npaktuueckue/cemunapckue 3anarus  (113),

(dac)

nabopaTtopHbie paboTs (JIP), (yac) 17 17

KypcoBoii mpoekT (pabota) (KII, KP), (gac)

9K3aMeH, (Jac)
CamocmosamenvHnas paboma, Bcero (dac) 74 74
Buo npomescymounoit ammecmayuu:. 3a4er,
mubd. 3auger, sk3amen (3auer, dudd. 3au, M. Hudod. 3au.
ks, ) 3au.

*x
IIpumedanue: kaHaMAATCKHI SK3aMEH

4. CopepxaHue JUCIUTUTHHBI
4.1. PacnpenesneHue TPYI0OEMKOCTH JUCIUIUIMHBI TIO Pa3/ieiaM M BHIAM 3aHSITHH.
Paznensl, TeMBI JUCIUTIIMHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCHUILTUHBL, X TPYAOEMKOCTh

Pa3zenbl, TeMbl TUCIUTITHHBI Jlexunn | 113 (C3)) - JIP KII CPC
’ (dac) (dac) (qac) (dac) ("ac)
Cemectp 7
Paszen 1. BBenenue B TUCHUILIHHY 1 3
Paznen 2. )KuzHeHHsI UK pa3paboTKu 5
UH()OPMAIIMOHHOW CHCTEMBI
Paznen 3. ApXuTekTypa MUKPOIPOIIECCOPHBIX CHCTEM 2 8
Pasznen 4. Bepcuu miatdopmsr Arduino 2 7
Pazmen 5. OOydeHue S3bIKy TNPOrpaMMHUPOBAHUS, 20
Opranuzanys MOJICUCTEMBI BBOJIA-BBIBONY 4 v
MHKPOIPOLIECCOPHBIX cucTeM. OCHOBBI
nporpamMupoBanus Arduino
Pasnen 6. Arduino NANO. M3yuenue 0a30BbIx 3 5 10
COCTAaBJISAIOIINX YIIPABICHHUS
Paszen 7. Onmcanue Raspberry Pi 3 5 10
Paznen 8. O0miee onrcanne MEKPOKOHTPOJIIEPOB 3 10
STM32
Hroro B cemectpe: 17 17 74
Hroro 17 0 17 0 74

[IpakTnyeckass MOATOTOBKA 3aKJIOYAeTCsl B  HEMOCPEICTBEHHOM  BBIIIOJHEHUU
Oo0yyaromyMHUCsT  OMNpENeNeHHBIX  TPYIOBBIX  (YHKUMH,  CBS3aHHBIX C  Oy;ymien
poQeCCHOHATBHOM 1eATEIbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxanue pas3/iesIoB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B TaOIuIE 4.
Tabnuna 4 — ConeprkaHue pa3aesioB U TeM JEKIIMOHHOTO ITUKIIa

Howmep paznena HaszBanue u conepxanue pas3iesioB U TEM JIEKIIMOHHBIX 3aHATHI




Pa3nen 1. BBenenue B IMCHHILIUHY

1. OcHOBHBIE MOHATHUS B 001aCTH MUKPOTIPOLIECCOPOB.

2. Beenenue B Arduino.

3. ApXUTEKTypHBIE 0COOCHHOCTH U 00JIaCTH TPUMECHEHUS
OJIHOKPUCTAJIbHBIX MUKPOKOHTPOJIJIEPOB.

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

6. Kinaccudukariiys MuxpornpouneccopHbix cucteM, KpaTKast
XapaKTePUCTHKA BO3MOKHOCTEH U IPUMEHEHU I
MHUKPOIPOLIECCOPHBIX CPEACTB M MUKPOIPOLIECCOPHBIX CHCTEM Ha
UX OCHOBE.

Paznen 2. JKu3HeHHBII UK pa3padoTKu HH(POPMAITHOHHOM

CUCTEMBI

1. KackanHas MOZI€Eb.

2. CnimpaneBuHas MOJIEIb.

3. Y)KuzHeHHBI UK pa3pabOTKU CHCTEMBI IPUHSATHS PELICHUS Ha
0aze MporpaMMHpPOBAHUS MUKPOKOHTPOJLIEPA.

4. BBeneHuie B aBTOMAaTU3UPOBaHHBIC MH()OPMAIIMOHHBIE CHCTEMBI.
Uzyuenne ocHOB pa3paboTku HHPOPMAIIOHHBIX CHCTEM.

5. PaccmoTpeHne HEKOTOPBIX METOI0B IPHHATHS PEIICHUSL.

Pa3nen 3. ApxutekTypa MUKpPOIPOLECCOPHBIX CHCTEM
. CocraB 6a30BOM MHUKPOIIPOIIECCOPHOIN CHCTEMBI.

. CuctemHas muHa.

. XapakTepHucTHKa HHTeP(EHCOB B CHCTEME.

. OOMeH TaHHBIMH C BHEIITHEH cpeIoit.

g B~ W N -

. Bydepuzanus u neMynbpTHILIEKCHPOBAHKE IIIUH a/Ipeca U JaHHBIX.
Otnuune ["apBapcKOl apXUTEKTYpPhI OT apXUTEKTYPHI (hoH
Helimana.

6. Pacuupennas [apBapckast apXuTeKTypa MUKPOKOHTPOJLIEpa.

AJroput™ npuHOKNa paboTel KOHTPOJJIEpa.

7. CoBpeMEeHHbBIE MUKPOKOHTPOJLIEPHI.

8. OpraHuzanus MoACUCTEMbI TAMSTH.

Paspnen 4. Bepcun naargopmsel Arduino

1. Bepcuu mnatdopmbl Arduino.

2. AmnmapatHas gacTh matopmsl Arduino.

3. Ilnate! pacmmpenus.

4. YcrpoiicTBa qpyrux pa3pabOTUYUKOB, COBMECTHMBIC C IPOrPaMMOi
Arduino.

PacnmroBKa Arduino Uno.

o o

Buibl MUKPOKOHTPOJLIEPOB.

7. ABTOMaTHU3UpPOBAHHBIE CHCTEMBI HA OCHOBE MUKPOKOHTpPOJLIIEpa
Arduino.

8. OOmee onrcanue MUKPOKOHTpoiepoB AVR.

9. PaccMoTpeHUe HEKOTOPBIX METOJIOB MPHUHSTHS PEIICHHSI.

Pa3nen 5. O0y4enue 36Ky NporpaMMupoBanus. Opranusanus
NoJicucTeMbl BBOJIa-BbIB0OJIa MUKPONPOLECCOPHBIX cucTeM. OCHOBBI
nporpammupoBanust Arduino

1. OObsacHeHHe 0OCHOB TIporpaMmMupoBanus o Arduino.
2. Cpeacra nporpammupoBanus Arduino.




©®~No

OO0yueHune S3bIKY TPOrPAaMMHPOBAHUSL.

Pesxxumbr oOMena nadopmanmeit ¢ nepudepuitHbIMu
yctpoiictBamu (I1Y).

[IporpamMMHBIl BBOJ-BBIBOA, BBOJI-BBIBO/I I10 MPEPHIBAHMSIM,
MPSIMOM JOCTYH K OTIEPaTUBHON MaMSITH.

M3y4yenune 0OCHOBHBIX THUIIOB JaHHBIX.

UzyueHrie OCHOBHBIX (PYHKIIHHA.

M3y4enne ocTaabHBIX OCHOBHBIX KOMIIOHEHT CHHTAKCHCA S3BIKA.
PaccmoTpenne cuHTakcuca s3bIKka Ha KOHKPETHBIX ITPUMepax.

10 Pabota B pexxrMax npepbIBaHUs U 3aXBata.
11. PaccMmoTpeHme HEKOTOPBIX METOJOB TIPUHSATHS PEIICHHMS.

6. Pa3nen 6. Arduino NANOQO. U3yuyenne 06a30BbIX COCTABJISIIOUIUX
ynpasJieHHsI
1. PacnunoBka Arduino NANO.
2. ABTOMAaTHU3UpPOBAaHHBIC CHCTEMBI HA OCHOBE MUKPOKOHTpPOJLIIEpa
Arduino NANO.
3. AnropuTt™ npuHIHIA paboTh JH000T0, IaXKe CaMOTO CI0KHOTO
KOHTpOJLIEpa.
4. Ammaparsas 9acth matdgopmsl Arduino NANO.
5. IIporpamMmmMupOBaHUsI MUKPOKOHTPOJUIEPOB M UX UCIIOJIb30BaHUS B
KOMILJIEKCE 3a]]ad aBTOMATH3allHH HAyYHOT'O KCIIEPUMEHTA.
6. Mzydenue 06a30BBIX COCTABIAIOIINX YIPABICHHS POOOTOM.
7. PaspaboTka mporpamMM B3aMMOJEHUCTBHS POOOTOB.
8. PaccMoTpeHre HEKOTOPBIX METOIOB MPHUHSATHSI PEILICHHUSI.
7. Paznen 7. Onucanue Raspberry Pi
1. Omnucanune Raspberry PI.
2. Ilpumenenue Raspberry Pl Ha KOHKpETHBIX MpUMepax.
3. Opranusamnus oOMeHa gaHHbIME Mexy Arduino u Raspberry PI.
4. PaccMoTpeHne H3y4eHHOT0 MaTepualia, apXUTeKTypHl,
(yHKIMOHAIBHBIX BO3MOXXHOCTEH, allapaTHbIX CPEJICTB U
0coOeHHOCTeH MPUMEHEHHs MUKPOKOHTPOJUIEPOB Ha KOHKPETHBIX
npuMepax.
5. PaccmoTpeHHe HEKOTOPBIX METOI0B MPUHSATHSI PELLICHHUSI.
8. Pa3nes 8. O0mee onucanne MUKPpOKOHTpOLIepoB STM32

NoogkrwdpE

O6miee onncanne MUKPOKOHTposiepoB STM.
HocrouncrBa u HemocTaTku STM.

O6miee onucanne MUKPOKOHTpossiepoB AVR.
UcnonpizoBanue u orauunTenbHbie 4epTel AVR.

O6miee onrcanne MUKPOKOHTposiepoB STM.
Hcnons3oBanue u oTIUUUTENbHBIE YepThl STM.
PaccMoTpenne HeKOTOPBIX METOI0B MPUHSITHS PELICHHUSL.

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHIA U UX TPYJOEMKOCTb IPUBE/ICHBI B TAOIUIIE 5.
Tabmuna 5 — [IpakTuueckue 3aHsITHs U UX TPYJI0EMKOCTh

N3 nux Ne
Ne | Tewmsl npaktudeckux | @opmel npakTudeckux | TpyloeMKOCTb, |MPAaKTHYECKOM |paznena
n/n 3aHATUN 3aHATUN (gac) IIOATOTOBKH, |AUCIUI

(gac) JIMHBI

VY4eOHbIM MJIaHOM HE MPEaYyCMOTPEHO

Bcero

4.4. JlabopatopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJTOEMKOCTb IPUBEICHBI B TAOIUIIE 6.




Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYIOEMKOCTb

N3 Hux Ne

Ne HanmeHnoBaH#ue 1a00paTOpHBIX padboOT Tpyn0eMKOCTS, | MPAKTHHECKOH | pasiena

/o (gac) MOJTOTOBKH, | JMCIIHI

(dac) JIUHBI
Cemectp 7

1 | OcHoBBI mporpaMMHUpOBaHHsS Ha Iatdopme 3 3 Paznen
Arduino. YrpasieHnue CBETOIUIOM. 5

2 | llogkmroueHue KHOIIKH YIPABJICHUS 4 4 Paznen
ceeToamoaoM k Arduino. 6

3 | [omyyenue nanubix ¢ naTyukoB Arduino 3 3 Paznen
6

4 | 3nakomcTBO ¢ Raspberry, Bxox B cucremy. 3 3 Paznen
7

5 | 3amyck mporpammbl Ha Python. Hamucanue 4 4 Paznen
nepBoii mporpammel “Hello World!” 7
Bcero 17 17 17

4.5. KypcoBoe nmpoeKkTHpoBaHHE/ BHIIOTHEHUE KypCOBOU pabOTHI

Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO

4.6. CamocrosTenbHas padoTa 00yJarouIXcs
Buasl camoctosTensHON paboThl U €€ TPYI0EMKOCTh NPUBEIEHBI B TabnuLe /.
Tabmmua 7 — Buasl caMoCcTOsITeNTbHON PadOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 7,
Bun camocrositensHOI paboTh
qac qac
1 2 3
M3ydeHne TeOpeTHIecKoro Marepuasia
40 40
qucturiaHbl (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuetHo-rpaduueckue 3aganus (PI'3)
Brinonnenue pedepara (P)
[ToaroroBka Kk TEKyIeMy KOHTPOJIIO 10 10
ycrneBaemoctu (TKYVY)
Jomamnee 3amganue (13) 12 12
KontposbHble pabotsl 3a04HUKOB (KP3)
IToaroToBKa K MPOMEXYTOYHOMU 12 12
artecrauuu (ITA)
Bcero: 74 74

5. IlepeueHb yueOHO-METOINYECKOTO OOECTICUEHUS
JUISL CAMOCTOSATEITLHON PabOThI 00YUYaIOIIUXCS IO TUCIUTUTMHE (MOIYJTIO)
Y4eOHO-MeTOInYeCKHe MaTepualibl ISl CaMOCTOSITENbHOW paboThl 00ydaromuxcs yKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YICOHBIX W3aHUN

HepequL MEYAaTHBIX U 3JICKTPOHHBIX y‘-ICGHLIX U3IaHui NIpHUBCACH B Ta6JII/II_[e 8.

Tabmuma 8— [lepeyeHp MeYaTHBIX U JIEKTPOHHBIX YUSOHBIX M3TaHUH

HIudp/
URL anpec

bubnuorpaduueckas ccplika

KommaectBo OK3CMILULIPOB B

OnoImoTeKe

(KpoMe JIeKTPOHHBIX IK3EMILISIPOB)




7. IlepeyeHb AMEKTPOHHBIX 0OPa30BaATEIbHBIX PECYPCOB
MH(}OPMaLMOHHO-TEIIEKOMMYHHUKAITMOHHOM ceTn «IHTepHeT»
Ilepeuenn AIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcos UH(POPMAIMOHHO-
TEJIEeKOMMYHUKALIMOHHON ceTu «UVHTepHEeT», HEOOXOAMMBIX MJii OCBOCHHUS TUCIHILIMHBI
npuBezieH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpa30BaTEIbHBIX PECYPCOB HH(POPMALMOHHO-
TEJIEKOMMYHUKAMOHHOU ceTu «HTepHEeT»
URL anpec HaumenoBanue

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

8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mpOrpaMMHOTO OOECHEeUeHUs, HCIOIb3yEeMOTO TMpPH OCYHIECTBICHUU
00pa30BaTeNILHOTO MpoLecca MO AUCLUIIUHE.
[lepedeHp UCTIONB3yEMOT0 IPOTPaMMHOTO obecniedeHus npeacrasieH B Tadumie 10.

Tabmuna 10— [lepeuens nporpaMMHOro obecredeHust

Ne i/t HanmenoBanue

He npenycmorpeno

8.2. IlepeueHb HH(OPMAMOHHO-CIIPABOYHBIX CHCTEM,HCIIOJIb3YEMbIX npu
OCYIIECTBIICHUU 00Pa30BaTEILHOTO MPOIIecca MO JUCIUILTHHE

[lepeyeHb WCMONB3YEMBIX WH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM MPEICTABICH B
Tabauie 11.
Tabmuua 11— IepedyeHb HHPOPMALIMOHHO-CITPABOYHBIX CUCTEM

No /1t HanmenoBanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKast 6a3a
CoctaB MaTepuambHO-TEXHHUYECKONH 0a3bl, HEOOXOAUMOW sl  OCYIIECTBICHUS
00pa30BaTeILHOTO TpoIiecca Mo TUCIUTUTHHE, IPECTaBIeH B TabmuIel 2.

Tabmuna 12 — CoctaB MaTepHallbHO-TEXHUYECKON 0a3bl

Ne HaumMenoBanue cocTaBHOM 4acTH Howmep aynutopun
n/m MaTepUaJIbHO-TEXHUUECKOHN 0a3bl (pu HEOOXOMMOCTH)
1 | KomnbroTepHbIil Kacc 21-23
MynbTuMeanitHas TeKIMOHHAS ay IUTOPUS 21-21

10. OrmeHo4HBIE CpeICTBA TSI MPOBEICHUS TPOMEKYTOUHOUN aTTECTAIHH
10.1. CocTaB OIEHOYHBIX CPEACTBAJIA MPOBEIACHHUS TMPOMEKYTOYHOW aTTecTalluu
00yJaroIuXcsl 1o JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB JJIsl IPOBEACHHUSI MPOMEKYTOYHON aTTeCcTalluu

Bug npoMeXyTOYHOM aTTecTauu [TepedeHb OIIEHOYHBIX CPEJICTB

JuddepeHpoBaHHbIN 3a4ET Cniucok BonpocoB k aug¢.3adery;
[IpuMepHBIii epeyeHb BOIPOCOB ISl TECTOB.

10.2. B kayecTBe KpUTEpUEB OIECHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHIIMI OOYYalOIMMHCS TPUMEHSETCS 5-0ajulbHasi MIKajla OIEHKH C(HOPMHUPOBAHHOCTH
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KOMIIETEHIINI, KOoTopas nmpuBeaeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCS

100-0ayutpHAss  mkaia

MOJYJIbHO-PEUTUHIOBOM  CUCTEMbl ~ YHHUBEpPCHUTETa,  IpaBuia

HCIIOJIB30BaHUA KOTOpOfI, YCTAHOBJICHBI COOTBCTCTBYIOIIUM JIOKAJIbHBIM HOPMATHBHBIM 4AKTOM

I'VAIL

Tabmuua 14 —Kpurepuu oLieHKH YPOBHSI CPOPMHUPOBAHHOCTH KOMIIETSHIIUI

OI11eHKa KOMITETEHIUN

5-0ayuipHad IIKaia

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTCHITUIA

— oOyyvaromuiicss TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

— YBEPEHHO, JIOTHYHO, TIOCIICJOBATEIbHO M TPAMOTHO €ro U3JIaracr;

— ONUpasiCh Ha 3HAHHUS OCHOBHOW W JONOJHUTEIBHOW JIUTEPaTypHl,

COTJIMYHO 2
GATTCHOY TECHO TPUBS3LIBACT YCBOCHHBIC HAYYHBIC IMOJOXKCHHS C MPAKTUICCKON
JESITEIIbHOCTHIO HAPABIICHHS;
— yMeso 000CHOBBIBAET U apTYMEHTHUPYET BBIJIBUTAEMbIE UM UICH;
— JIeJIaeT BBIBOALI U 000OIICHHUS;
— cBOOOJIHO BJIQJICET CUCTEMOM CIICHMAIN3HUPOBAHHBIX IIOHITHIA.
— o0yJaromuicss TBEPIO YCBOWI MPOTPAMMHEIN MaTepHall, TPaMOTHO
U, TO CYIIECTBY, H3JlaraeT €ro, OMNHUpasiCh Ha 3HAHUS OCHOBHOMU
JUTEPaTypHI;
CXODOLLOY — HE JIOMYCKAeT CYIMIECTBEHHBIX HETOYHOCTEH;
P — YBSI3bIBAaCT YCBOCHHBIC 3HAaHUS C MPAKTHYCCKOH JESITEIHLHOCTHIO
«3aYTCHO»
HaIlpaBJICHUS,
— apryMEHTUPYET Hay4YHbIE TIOJIOKEHUS;
— JIeJIaeT BBIBOJIBI U 0000IIEHMS;
— BJIAJCCT CHCTEMOM CIICIMAIM3UPOBAHHBIX ITOHSITHH.
— o0yyaromuiicss yCBOWJI TOJBKO OCHOBHOW MpPOrpaMMHBIN MaTepual,
M0 CYIIECTBY, M3JIaraeT €ro, ONnupasicCh Ha 3HAHHUS TOJHKO OCHOBHOMU
JTUTEPATYPHI,
— JIOTMYCKaeT HECYIECTBEHHBIC OMMOKN M HETOYHOCTH;
«yIOBJIETBOPUTEIIHHOY N
GAUTCHO — UCTIBITHIBACT 3aTPYJHEHHUS B MPAKTHYECKOM MPUMEHEHUU 3HAHHMA
HaIPaBIICHUS;
— cJ1abo apryMEHTHPYET HAyYHBIC MTOJIOKCHHUS,
— 3aTpyAHseTcs B GOPMYJIUPOBAHUHU BBHIBOJOB U 000OIICHUH;
— YaCTHYHO BJIAJCET CHCTEMOM CIICIIMAIM3UPOBAHHBIX TTOHITHIA.
— oOyyaromuiicss He YCBOWJ 3HAYUTENBHOM 4YacTh MPOrpaMMHOTO
MaTepuania;
— JIONyCKaeT  CYHICCTBCHHBIE  OIMMMOKA W  HETOYHOCTH  IPH
«HEY/IOBJICTBOPUTEIEHOY
paccMOTpEeHHH MPo0JieM B KOHKPETHOM HalpaBlIeHUY;
«HE 3aUTECHO»

— UCTIBITHIBAET TPYJHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMUIA;
— HE MOXET apryMEHTHPOBATh HAYYHBIC TTOJOXKCHHUS;
— He (OPMYIUPYET BHIBOJIOB M 0000IIEHHUH.

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM UHBIC MaTePHAIIBI.
Bompocs (3agaun) Ass 9K3aMeHa mpeIcTaBiIeHbl B Tabuie 15.

Tab6muia 15 — Boripocs! (3amaun) 115 9K3aMeHa

Ko
Ne n/mt Ilepeuenp BonpocoB (3a7au) 1uis SK3aMeHa A
UHJIMKaTopa
Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO
Bomnpocs! st mudd. 3auera npeacrasieHsl B Tadmuie 16.
Tabnuna 16 — Bonpocs! ans audd. 3auera
Kon
Ne n/m Ilepeuens BonpocoB aiid qudd. 3auera
P P A b UHJIMKaTopa
1. Knaccudukanys THIOB U apXUTEKTYP COBPEMEHHBIX [1K-6.3.1
MHUKPOKOHTPOJIIEPOB
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2. Ob6nacTu npUMEHEHHUs MUKPOKOHTPOJIEPOB I1K-6.3.1

3. [Tpuninel nocTpoeHus napasmuiensHoro nopra. [logkmoyenue | 11K-6.3.1
BHEIIHUX YCTPOKWCTB K MUKPOITPOLIECCOPY

4, [IpuHIMIIBI TOCTPOCHUS TTOCIIEA0BATEIBHBIX TOPTOB. Bk I1K-6.3.1
1OCJIEIOBATENIbHBIX TIOPTOB

5. SI3BIKM IPOrpaMMHUPOBAHUS JJIs MUKPOKOHTPOJIJIEPOB I1K-6.V.1

6. Hanucanne nporpamm 115t Mukponpoueccopon. [lousrue [IK-6.V.1
POrPaMMbI-MOHUTOpPA U ONEPALMOHHON CUCTEMBI peaibHOr0
BpPEMEHU

7. Oco0eHHOCTH apXUTEKTYPbl MUKPOKOHTPOJIJIEPOB. [1IK-6.3.1
[TomyssipHbIe ceMelcTBa MUKPOKOHTPOJLIEPOB.

8. Kak M0>XHO KOHBEPTHPOBATh BXOJHbBIC 3HAYECHHUSI OJJHOTO [IK-1.B.1
JIMana3oHa, B BBIXOJAHbBIE 3HAYCHUSI PYTOro quana3oHa’?

9. Uro npousBoaut komana delay?

10. Yro takoe LIIMM? I1K-6.3.1

11. Uro takoe oTtopesucrop? I1K-6.3.1

12. Kaxk 3amaercs muki? IIK-6.V.1

13. [Tpu KaKOM COCTOSIHUHM JIBAa KOHTAKTa Pa3HbIX AJIEMEHTOB [IK-6.Y.1
HAXOSITCSI B OJHOM KOHTAaKTHOM PSAY MAaKETHOM MIaThl?

14, Bakwue nopthl, nuHbI 1 pazbEMbl umeeT miata Arduino UNO?

15. UTo XpaHUTCs B CTEKOBOM NaMsITH? [1K-6.3.1

16. Jlnst gero HyxHa Qyukius digitalWrite? IIK-6.Y.1

17. 3a uro oTBeuaeT koManaa pinMode? IIK-6.Y.1

18. Iuxo for I1K-6.V.1

19. Kak 3agatp nukn? [IK-6.Y.1

20. Kak 3agatp ycnoBue? IIK-6.Y.1

21. Jl1 9ero HyKHbI PE3UCTOPHI? IIK-6.Y.1

22. Jlornueckue oneparopsl MJIW, HE, U [IK-6.Y.1

23. MHuKpoKOHTpoIIep, ucnob3ytomuiics B mate Arduino UNO | TIK-6.3.1

24, [Touemy Henb3s BCTaBIATH 002 KOHTAKTa OJHOIO AJIEMEHTA B [1K-6.3.1
OJIMH KOHTAKTHBIN psiJi MAKETHON IJIaThI?

25. O xonTakTax Arduino, K KOTOPbIM HEOOXOIUMO MO/IBECTU [1K-6.3.1
YCTPONCTBO JJIsi MUTAHUSL.

26. Bo3MokHBIE COCTOSIHUSI COPOTUBIIEHHUS PE3UCTOPOB. I1K-6.3.1

217. JLyist yero HeoOXoMMa KOMITHJISIIHS KoJ1a? I1K-6.Y.1

28. Pacckakute mpo ycioBHbId onepatop if IIK-6.Y.1

[lepeuenr TeM [ns KypcOBOTO TMPOEKTUPOBAHUS/BBHIIONHEHUS KYpCOBOWM pabOTHI
MpeICTaBICHBI B Tabmwuie 17.
Tabnuna 17 — Ilepeyerp TeM JUIsi KYPCOBOTO MTPOSKTUPOBAHMUSI/BBITIOIHEHUSI KYPCOBOM paOOThI

[TpumepHBIii TepeueHb TeM sl KypCOBOTO MTPOEKTUPOBAHUS/BBINIOIHEHUS

Ne n/m .
KypcOBOH pabOThI
Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO
BOHpOCBI AJId OpPOBCACHUSA HpOMe)I(YTO‘IHOfI arreéctallin B BHAC TCCTUPOBAHUA

npeJIcTaBIeHbI B Ta0nuie 18.
Tabmuma 18 — [IpumepHBIi IepeueHb BOIIPOCOB JUIsI TECTOB

Ne n/mt [TpuMepHBIii IepedeHb BOIPOCOB I TECTOB Koz
UHIMKaTopa
1. | B kaxoii cTpouke HeT omuoku?
1. if (push==1) digitalWrite(13,HIGH); IMK-6.V.1
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2. if (push>1); digitalWrite(13,HIGH);
3. if (push>=1) digitalRead(13,1);
4. if (push>=1) analogRead(13,500);

2. | B yem HE0OX01MMO 00s13aTEIbHO YOSIUTRCS TIEpPE/T 3arpy3Kon
nporpammel B KoHTposuiep Arduino?
1. BriOpan Tum miathl
2. B xoje co3aHbl MaKpOOpeaeIeHHS
3. Ilnara ¢u3uuecku MoAKIOYEHA K KOMIIBIOTEPY
4. BbIOpaH nopT, K KOTOPOMY MOAKJIIOYEHA I1aTa [1K-6.3.1
3. | Jns cuuThiBaHUA 3HAUEHUS C aHAJOTOBOI'O BXO/1a UCTIOIb3YETCS
KOMaHJ1a
1. digitalRead()
2. digitalWrite()
3. analogRead()
4. analogWrite() IIK-6.Y.1
4. | Kakas (yHKIUS 3alIMCHIBAET MICEB0-aHATIOIOBOE 3HAYCHHE, UCTIONB3YS
CXEeMy C IIUPOTHO-UMITYJIbCHOM MoyJisinueit (PWM), Ha BbIX0HOI
BBIBOJI, IToMe4YeHHbIH Kak PWM?
1. pinMode(pin, INPUT)
2. analogWtite (pin, value)
3. nalogRead (pin)
4. digitalRead (pin) IIK-6.Y.1
5. | lns Ha3HaYeHus pexuMa padoThl TUHOB Arduino UCTIONb3yeTCs:
nupekTuBa #define
1. ¢ynkuus pinMode()
2. ¢ynkuus digitalWrite()
3. ¢ynknus digitalRead() I1K-6.V.1
6. | Kakoil pyHkiuei B mporpaMme MOXKHO Ha3HaYMTh BBIBOAY MOPT BBOJA!
1. pinMode(pin, INPUT);
2. Serial.begin(9600);
3. void loop (){}
4. val = Serial.read (); IIK-6.Y.1
7. | Ha xakue xapakTepuCTHKHU Ipoleccopa BiIuseT pazaeneHue namMatu MK
Ha TaMsITh MPOTPaMM U NMaMATh JaHHBIX?
1. o6bem mamsTH
2. BHepromnoTpedIeHue;
3. TPOW3BOIUTEILHOCTE;
4, CTOMMOCTE; T1K-6.3.1
8. | Ilpouenypa void setup() BeIIOTHSIETCS
1. TonbKO OJMH pa3
2. OJMH pa3 MpH BKJItOYEHUH T1aTsl Arduino
3. Bce Bpewmsi, OKa BKIItoYeHa miata Arduino [IK-6.Y.1
9. | Ilogcucrema nmamMsTH MUKPOKOHTPOJIEPA HE COJIEPIKUT
1. mamMsTH JAHHBIX
2. TaMSATH IPOTpamm;
3. omepaTUBHOW MaMSATH;
4, acconuaTHBHON ITaMATH; T1IK-6.3.1
10. | Yro o3HAYaeT MOSBUBIIASCS TOCIIE KOMITHIISIIUHN IPOTPaMMBI OITHOKa "
"PIN 1" was not declared in this scope"?
1. He 3akppiTa cko0a win HeT TOYKH 3anaroil mocie "PIN1"
2. B ckerue He 00bsiBiIeHa nepeMenHast "PIN1"
3. B ¢dynkumum pinMode() He ucroabp3oBaHo uMs opta "PIN1" I1K-6.V.1
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11. | [Iporeccopsl, B KOTOPHIX HAOOP BHITIOTHSAEMBIX KOMaH/I COKPAIIEH 10
MUHUMYMa, OTHOCSATCS K THUITY:

1. RISC-mpoueccopsr;

2. Tlpomeccopsl ¢ ['apBapackoit apXUTEKTYpOii;

3. CISC-nmpoueccopsr;

4. Tlponeccopsl ¢ IIpHHCTOHCKOM apXUTEKTYPO. I1K-6.V.1

12. | MukpormporeccopHasi cucTeMa Kakoro THIIa pa3pabaThiBaeTCs yalie
BCEro?
1. MuKpokoMIblOTEp
2. KOMIBIOTEP
3. pazpabotka He TpeOyeTcs, UCIOIB3YIOTCS TOTOBBIE CHCTEMBI
4. MHUKPOKOHTPOJLIED I1K-6.3.1

13. | Kakas apXuTeKTypa MHKPOIIPOIECCOpa XapaKTepU3yeTcs pa3ieJICHHEM
MaMSITH JaHHBIX U AMSITH TIPpOTrpamMm?

1. ®on-Heitmana

2. Tapmapnckas

3. IlpuHCTOHCKAS

4, KeMmOpumKckas TIK-6.3.1

14. | Kakas cxeMa Moka3bpIBaeT JIOTHYECKUE CBA3U MEXKIY AJIEMEHTaMHU
CUCTEMBI M BMECTE C BPEMEHHBIMU IHarpaMMaMi TOJTHOCTHIO
orpeaenseT GYHKIUH allapaTHON YacTy U Na&T MOJTHOE PEICTABICHUC
o e¢ pabore.

1. crpyxrypHas

2. TpUHLMIIHAATIbHAS

3. (dyHKIMOHATBHAS

4. moToKOBas [1K-6.3.1

15. | MukporporeccopHasi CHCTEMa KaKoro THIla He 00ecrieynBaeT
ylpaBjieHUEe BHEUTHUMHU YCTpOiicTBaMu?
1. MUKPOKOHTpPOJIIEP
2. KOHTpOJIEp
3. Bce TUIBI 00ECTIEYNBAIOT YIIPABICHUE BHEITHUMHU YCTPONCTBAMHU
4. xommploTEp I1K-6.3.1

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYAIOIMIMXCS 3a09HOU (hOPMBI
00ydeHus1, Ipe/ICTaBICHbI B Ta0mie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

No /it [TepeyeHb KOHTPOJBHBIX PAOOT

He npenycmorpeno

10.4. Meroguueckue  Marepuaibl,  ONPEACISAIONIMNE  TPOIEIyphl  OIICHUBAHHUS
UH/IMKATOPOB, XapaKTepU3YIOMMX d3Tanbl (HOPMUPOBAHUS KOMIIETEHLIUH, COAEpKarcs B
JOKaJbHBIX HOpMaTUBHBIX akrtax [VYAIIL, peraMeHTHpYOmUX MOPSAOK U MPOLEAypYy
IPOBEICHUS TEKYIIEr0 KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTecTaluyu 00ydyaromuXxcs
I'VAIL

11. Meroanueckue ykazaHHs sl 00yYarOIIUXCS M0 OCBOCHUIO TUCIIUTLINHBI
JlaHHasi TUCHUIUIMHA MPEIOCTABISIET BO3MOKHOCTh CTYJICHTOM TOJIyYHTh OCHOBHBIX 3HAHHUS O
CYIIECTBYIOIIMX MHKPOKOHTpOJJIEpAaX, MX apXUTEKTYpPHbIE OCOOCHHOCTH W  00JacTH
NPUMEHEHHS, O JKH3HCHHOM IMKJIE pa3paboTKu HWH(OOPMAIMOHHONW CHUCTEMBI, O BEpPCHS
miatpopmer ~ Arduino, o Raspberry Pi; pa3BuTh W TpPOJEMOHCTPUPOBATH  HABBIKH
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IPOTPAaMMHUPOBAHUST MHKPOKOHTPOJIEPOB, HM3Y4YHTh 0a30BBIE COCTABIISIOLINE YIpPABICHUS
poboTamu.

11.1. Meroauueckue ykazaHus s OOy4yaroIIMXCs [0 OCBOEHHMIO JIEKLIHOHHOTO
Mmarepuana

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOIO MaTepuajnga — JIOTUYECKH CTPOWHOE, CHUCTEMHOE,
riny0okoe M sICHOE M3JIOKEHHEe ydeOHOro Martepuana. HasHaueHue COBpEMEHHOW JEKLUH B
paMKax TUCLMIIJIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(MOPMALMIO 110 TEME, a B OCBOCHUHU
(¢yHIaMEHTaIBHBIX TpPOOJEeM JUCHMIUIMHBI, METOJOB HAyYHOTO IO3HAHMS, HOBEHIINX
JOCTHD)KEHUI Hay4dHOH MbIcinu. B yueOHOM mporecce JeKIUs BBINOJIHAET METOA0JIO0IHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUMHU. JIEKIMs pacKpbIBaeT MOHATUHHBIN anmapar
KOHKPETHOH o0siacTH 3HaHus, €€ mpoOseMbl, AAaeT LEeJIbHOE NPEACTaBIECHUE O AUCLUILIMHE,
MIOKAa3bIBAET B3aUMOCBS3b C APYTUMHU JUCLUIITIMHAMM.

ITnanupyemble pe3yabTaThl IPY OCBOEHUH 00yYarOMUMUCS JIEKIIMOHHOTO MaTepuaa;

— TIOJYyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX ONPEIEISIETCS LEIEBOM YCTAHOBKOM K KaK/10M KOHKPETHOU TEME;

— IOJIy4€HHE OIbITa TBOPYECKOH pabOTBI COBMECTHO C IIPENOIaBATEIIEM;

— pa3BuTHE TPOPECCHOHATBHO-IENOBBIX  KayecTB, JIOOBH K TpEAMETY H
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBIIITICHHUS.

— MOsBJIEHHE HEOOXOAUMOro UHTEpeca, HE00X0AUMOTO Il CAMOCTOSITENIbHON pabOThI;

— TIOJY4Y€HHE 3HAHUU O COBPEMEHHOM YPOBHE pa3BUTHS HAayKd U TEXHUKU U O
IIPOTHO3€ UX Pa3BUTHsI HA OJIMKalIlIne Tobl;

— HAY4YUThCS METOAMYECKH 00pabaTbiBaTh MaTepuali (BBIACNATH IJIaBHBIE MBICIU U
IIOJIOKEHUS, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HUX B  Pa3IM4YHBIX
(bopMyIIHpOBKax);

— TOJy4YeHHUE TOYHOI'O NOHMMaHUs BCEX HEOOXOIMMbIX TEPMUHOB U MOHSATHUH.

JIekuMOHHBI MaTepHall MOXET COIPOBOXKIATHCA JEMOHCTpauuend CIaioB H
UCMOJIb30BAaHUEM pA3aTOYHOIO MaTepuajia IMpH TNPOBEIEHHUM KOPOTKUX JHCKYCCHH 00
O0COOEHHOCTSIX MPUMEHEHUSI OT/AETBHBIX TEMATHUK I10 IUCHUIUIMHE.

CrpyKTypa npeaocTaBieHus JEKINOHHOIO MaTepuaa:

— VYcTHOe u3noxxeHue nHpopMaly, WUTIOCTPUPYEMOH cllaiilaMy Pe3eHTaluH;

— JlemoHcTpanus rpadguueckux mMarepuanoB (B ToMm uucie (GoTo-, Buaeo-, rpadukos,
TaOJIML ¥ T.1.) B LEJISX BU3YyaJIU3alUH MPECTABICHHON B yCTHON (hopMe nHpopManuy;

— OOcyxneHue moyiy4eHHoi nHpopMaluu B popme AUCKYCCHUHU, pa30op MPaKTHUECKUX
IIPUMEPOB.

11.2. Meroauueckue yka3aHus A OOy4aroIMXcs IO BBIIOJHEHUIO J1a0OpaTOPHBIX
pabot

B xozme BbIMoNHEHHsS J1a0OpaTOpHBIX paboT oOyyaromMHCcs JOJKEH YIIIyOUTh H
3aKpenuTh 3HAHUS, NMPAKTUYECKUE HABBIKH, OBIIAJIETh COBPEMEHHOW METOIUKOM M TEXHUKOU
HKCIIEPUMEHTAa B COOTBETCTBUH C KBAJU(HUKAIMOHHON XapaKTEpPUCTHKONW 0OO0yYaromerocs.
Breinonnenne 1abopaTopHbIX pabOT COCTOUT M3 3KCHEPUMEHTAIbHO-TIPAKTUYECKOM, pacueTHO-
AHAJTUTUYECKON YacTe U KOHTPOJIbHBIX MEPOIIPHUATUH.

Boinonnenue nabopaTopHbIX padOT 00yHarOIIKMMCS SIBJISETCS HEOTHEMJIEMOW YacThIO
U3yYeHHUs] JUCHMIUIMHBI, OIpelenseMoil ydeOHbIM IUIAaHOM, M OTHOCHUTCS K CpEICTBaM,
o0ecreunBaroIUM peIIeHUE CIeTyOIUX OCHOBHBIX 331a4 00y4aroIerocs:

— TnpuoOpeTeHHe HaBBIKOB HCCIEAOBAaHHSA MPOLECCOB, SBIEHUHM U OOBEKTOB,
U3y4aeMbIX B PAMKax JTAaHHOW JUCIUIUTIHBI;

— 3aKpeIUIeHue, pa3BUTHE U JeTalu3alisl TEOPETHUYECKHX 3HAHHWM, MOJTY4YEeHHBIX Ha
JCKITHSIX;

— TOJy4YeHUe HOBOM MH(OpPMAaLMH 110 U3y4yaeMON JUCIUILINHE;
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— TmpuoOpeTeHrne  HaBBIKOB  CAMOCTOSATEIBLHONM  pabOTHI ¢ JTaOOpaTOPHBIM
00opyaoBaHUEM U TIPUOOpaMHU.

3ananue u TpebGoBaHMS K IPOBEICHUIO JIAOOPATOPHBIX paboT

1. IlpuctynaTs kK paboTe MOXKHO TOJIBKO IOCJIE 03HAKOMJIEHHUS C pab0YUM MECTOM.

2. Tlepen BxiroueHuemM OBM yOenuThCsi B TOM, YTO BCS BKIIOYEHHAss B CXEMY
KOMMYTAallMOHHAs annaparypa (KHOIIKU U JIp.) HAXOAUTCS B HAJUIEKAILEM COCTOSHUM.

3. IIpu BKIIOYEHHH U B MPOLIECCE PETYIUPOBAHMS CICAUTH 32 MOKA3aHUSIMU OCHOBHBIX
IPOTrPaMMHBIX MOZYJIEH.

4. B nporiecce pabOThI HE OCTABIIATH 0€3 MPUCMOTpa pabodee MecTo, KOTOpPOEe HAXOMAUTCS
H0J] HAIIPSKEHUEM.

5. He kacaTbCsi HEM30JIMPOBAHHBIX YacTeil MPUOOPOB M ammapaToB, KOTOPhIE HAXOAATCS
H0J] HAIIPSDKEHUEM.

6. K naGopaTopHbIM 3aHATUSAM JOIMYCKAIOTCS TOJIBKO T€ CTYJICHTBHI, KOTOPBIE YCBOMIH
npaBuia 6e30MacCHOCTH.

9. JIabopatopHbie pabOTHI BBITOJIHSIIOTCS OPUTAION CTYJICHTOB B COCTaBE HE MEHEE JIBYX
YeJIOBEK.

10. Kaxnaplii CTy#eHT [dOJDKEH IOATOTOBHTHCSA K JabopatopHoit pabote. [lpm
HE/I0CTaTOYHOM MOATOTOBKE CTYJIEHT HE JI0IYCKAeTCA K €€ BBIIIOJIHEHUIO.

11. HanucanHas nporpamma J0JKHA ObITh IPOBEPEHA MPENoIaBaTeIeM, KOTOPbIN Iocie
IPOBEPKHU JaeT pa3pellieHre Ha MPOBEICHHUE OIbITOB.

12. Tlepen BKJIIOYEHHUEM MPOTPAMMBI CTYICHT, NPOM3BOIANIMKA ITaHHYIO OIEpPaIuIo,
JIOJDKEH MpeAynpeaAnTh YJIeHOB cBoell Opuraipl 00 3ToM (pazoil «HaunHnaeM skcriepuMeHT.

13. Pe3ynbpTaThl M3MEpEHHH IO KaXKIO0W XapaKTEPUCTHKE JOJDKHBI OBITh IPOBEPEHBI
Ipero/iaBaTeseM.

14. TTocne nopaboTKH MporpaMMa J0JKHA OBITH IIPOBEPEHA MPEIOIaBATEIIEM.

15. B cimyuae BO3HMKHOBEHMs aBapUilHOM cUTyalMu (IOSIBICHME JbIMa, 3amaxa rapi,
HECBOMCTBEHHBIX 3BYKOB, HCKpPBI M Jp.) Ha pabodeM MecTe HEOOXOJMMO HEMEIJICHHO
OTKJIIOYUTh OBM 0T HanpspkeHust 1 cooOLUTh 00 3TOM COOBITHH MPENOAABATENIO.

16. CtyneHT moJpKeH Oepe)HO 00paIaThCs ¢ MPEAOCTaBISIEMBIM €My 000PYIOBaHHEM U
KOMITbIOTEPHOM TEXHHUKOH, 3amperiaeTcs J1eaTh HalMUCH MEJIOM, KapaH/alloM WK YepHUIIaMH.
Henb3s 3arpomoxaate pabodee MECTo MprOOpaMH | armapaTtamMu, KOTOPbIE HE UCTIONB3YIOTCS B
n1abopaTopHOil paboTe, OCTaBIIATh HA HUX KHUTH, TETPAIU U Jp. PEAMETHI.

17. K craenymomeMy 3aHATHIO KaXIbIH CTYJIEHT JOJDKEH COCTaBUTh OTYET II0
npenplayen 1a0opaTopHOil paboTe B COOTBETCTBUU C YCTaHOBJIEHHON (POPMOH.

Crpykrypa u opma otuera o 1abopaTopHOU paboTe

B oTuere 00s3aTenbHO MODKHBI OBITH OTpPa)KEeHBI cleAyromue pasnensl: «HasBanue»
«llenp pabotery, «Conepkanne paboTey, «CxeMbl UCHBITAaHUNY», «Pe3ynbTaThl U3MEpPEeHUN U
BBIUMCIICHHI», «AHAJIN3 TOMYyUYEHHBIX XapaKTEPUCTUK U KpaTKue BBIBOIBIY. B cocTtaB oTuera
MOTYT OBITh BKJIFOYECHBI APYTHE pa3lieibl, KOTOPHIE YUYWUTHIBAIOT CHENU(PUKY BBITOIHICMOM
nabopatopHoit paboThI ((HOTO FIKCIIEPUMEHTOB, IPOTPAMMHBIN KO U Ap.). HeoOxoauMble cXeMBbl,
PUCYHKH W TpadUKu MOKXHO UYEPTUTh KapaHJAlIoM JHOO C HCIOJIh30BAHHEM CHEIHaTIbHBIX
MPOrPaMMHBIX IPOAYKTOB Ha MEPCOHATLHOM KOMITBIOTEPE.

TpeboBanus k 0ohopMIEHUIO OTYETA O JIabopaTOpHOI paboTe

Pe3ynbTaThl BBINOJHEHHBIX J1a00OpaTOPHBIX pabOT, OPOPMIISIIOTCS B BHUAE OTYETa IO
oHOMY 00pasiy. OTYeT MUIIYT C OJTHOM CTOpOHBI TucTa Gpopmara A4 (pazmepom 210%297 mm).
OCHOBHBIE HAAMKUCH BBITIOTHSIIOT B COOTBETCTBHH ¢ ['occTanmapToMm.

Bce BhITIONHEHHBIE W TIOITUCAHHBIE PYKOBOAUTEIEM OTUYETHI MO JIA00pATOPHBIM paboTaM
CKJIa/IBIBAIOT B JIOTHYECKOW MOCIEA0BaTENbHOCTH M OpourtopyroT. [Ipu GonpioM KoiauuecTBe
cTpaHull (OoJiee JECsITH) COCTABISIOT COJEPKaHHWE OTYETa, KOTOPBIM pa3MelnarT B aabbome
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10CJI€ TUTYJIBHOTO JHcTa. TUTYIBHBIN JHUCT JODKEH MMETh Haamuch <«OKypHan 1abopaTOpHBIX
pabot (oTueThl)» ¢ haMuiIueld pyKoOBOAUTENS (TIPETo1aBaTesb) U UCIIOJHUTENS (CTYIEHT).

11.3. Meroauueckue ykazaHus JUIsl 0OyYarONIMXCs 10 MPOXOXKICHUIO CAMOCTOSITEIHbHOM
paboThI

B Xo/e BBITIOJIHEHUSI CaMOCTOSITEIIbHON PabOThI, OOYYAIOIIUIICS BBIMOJIHAET PadOTy IO
3aJJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTelisi, HoO 0e3 ero HermocpeiICTBEHHOTO
YYaCTHSL.

s oOywarommxcsi 1Mo 3a09HOM (opMe OOydeHHs, CaMOCTOsTElIbHas padoTa MOXKET
BKJTIOYATh B Ce0s1 KOHTPOJIBHYIO padoTy.

B mpouecce BBIMONHEHHUS CaMOCTOSTENBbHONW paboThl, y oOywaromerocs (hopMupyercs
nenecooOpa3Hoe IIaHUPOBaHUE pabouero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMECHUS
N HABBIKM B YCBOCHHU W CHCTCMATHU3ALIUH HpI/IOGpeTaeMBIX 3HaHHI>'I, 06CCHC‘-H/IBaeT BBICOKHUH
YPOBEHb YCIEBAaGMOCTH B TIEpUOJ OOydYEHHS, IIOMOTAeT IOJYYUTh HABBIKH TTOBBINICHHS
Ipo(heCcCHOHAIBHOTO YPOBHS.

MeroauyeckuMH ~ MaTepUallaMH,  HANpaBJSIOIIMMU  CaMOCTOSITENIBHYIO — paboty
00yYarOIIUXCSSBIISIOTCS:

—  y4eOHO-METOJIMYEeCKUI MaTepHall 10 JUCIUILTHHE.

11.4. Metoauueckue yKazaHusl JUIsl OOyYaroIMXCS IO IMPOXOXKICHHIO TEKYILEro
KOHTPOJISl yCIIEBAEMOCTHU

Texkymuil KOHTPOJIb YCIEBAEMOCTH IIPELyCMaTpPUBAET KOHTPOJIb KayecTBAa 3HAHUU
00yyaroIuxcs, OCyLIECTBISEMOIO B TEYEHUE CEeMecTpa C LIeJbl0 OLECHMBAHUSA X0Jla OCBOEHUS
JUCLUIUINHBI.

- TECT — IMpeACTaBiIseT co00ii HaOOp CTaHAAPTU3MPOBAHHBIX 3aJaHUM, 110
pe3ysibTaTaM  BBIIOJIHEHHS  KOTOPBIX ~ MOXKHO  M3MEPUTh  HEKOTOpPbIE  JIMYHOCTHBIE
XapaKTEpUCTHKH, a TAK)KE YPOBEHb YCBOCHHUSI 3HAHUM, YMEHUI U HABBIKOB UCIIBITYEMOTO.

Texymuii KOHTPOJb YCIIEBAEMOCTH NPOBOJMUTCS Ha TMPAKTUYECKUX 3aHATHUAX B
nucbMeHHOM (hopmare. Tekyuuii KOHTPOJIb yCIIEBAEMOCTH OLIEHUBAETCS 10 CUCTEME 3aueT/ He
3aueT. [loMoXWUTENpHBIM pE3yJabTaT TEKYIIETO0 KOHTPOJIA YCIIEBAEMOCTH JAaeT CTYIEHTY
JIOTIOTHUTENBHBIA Oailyl MPU MPOBEJECHUH IMPOMEXKYTOUHOM aTTectaluu. Pe3ynbTaThl TEKyIIEero
KOHTPOJISI COOOIIAIOTCS CTYAEHTaM HEMOCPEJICTBEHHO Ha CIEAYIOIeM 3aHATHM U MOTYT
YUUTBHIBATHCS MPU IPOBEACHUH TPOMEKYTOUHOM aTTeCTaI|H.

Cucrema OLIEHOK IIPU NTPOBEIEHUH TEKYILETO KOHTPOJISI OCYIIECTBIISIETCS B COOTBETCTBUH
¢ tpeboBanusMu [lomoxkennii «O TeKyIleM KOHTPOJE YCHEBAEMOCTH U IMPOMEXYTOUHOU
arrectauuu ctyaeHTtoB ['YAII, oOywaromuxcs mo mporpamMMbl BbICIIEro oOpazoBaHus» U «O
MOJ1yJIbHO-PEUTHUHIOBOI cHCTEME OLIEHKH KauecTBa yueOHOM paboThl cTyAeHTOB B 'Y Ally.

11.5. Meroauyeckue ykazaHusi AJisi 0Oy4aroUIUXCsl MO MPOXO0XKICHHUIO MPOMEKYTOUHOM
aTTecTaluu

[IpomexyTounas  arrectanus  OOydYalOIIMXCS — MpeAycMaTpUBaeT  OICHUBaHHE
IPOMEXYTOUHBIX U OKOHYATENIbHBIX PE3yJIbTaTOB 00ydeHus no aucuuiuiiHe. OHa BKIIIOYAeT B
ceos:

— auddepeHunpoBaHHbIl 3ayeT — 3T0 (¢dopMa OLEHKHM 3HAHWM, IOJyYEeHHBIX
00yyaromuMcs pU U3YYEHUHU TUCIMIUIMHBI, IPU BBIOJHEHUH KYPCOBBIX MPOEKTOB, KypCOBBIX
paboT, Hay4YHO-HCCIIEI0BATENbCKUX PA0OT U MPOXOKICHUH MPAKTUK C aTTECTAllMOHHON OLIEHKON
«OTJIIMYHO», «XOPOILIO0», KyI0BIETBOPUTEIBHOY, «HEYAOBIETBOPUTEIBHOM.

Cucrema OIEHOK MpH MPOBEIECHUU TNPOMEKYTOUHOM aTTecTalud OCYLIECTBISIETCS B
COOTBETCTBUM C TpeboBaHusMu [lonokenuit «O TeKymeM KOHTpOJE YCHEBAaEMOCTH U
MPOMEXYTOUHOM arrectauuu cTylaeHToB ['YAII, oOywarommxcss 1Mo MporpamMmbl BBICHIETO
oOpazoBanusi» U «O MOAYJIBHO-PEUTHHIOBON CHCTEME OILIGHKM KadecTBa Y4eOHOW paboThI
ctyneHToB B ['YAID.
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HpOMe)KYTO‘IHaH arrecTaluss OLCHUBACTCA IO PpPe3yJibTaTaM TCKYUICTO0 KOHTPOJIA
ycneBaeMocTd. CIucoK BOMPOCOB (Tabnuiia 16) K MpoMEKYTOYHOM aTTECTAIMK yTBEPKIACTCS
Kadenapoil M BBIAACTCS CTYACHTAM s O3HaKoMJeHHMA. B cimywae, ecinm CTyIeHT IO
YBOKUTEILHOW MPUYMHE HE BBIMOJHWI TPEOOBAHUS TEKYIIETO KOHTPOJIS, €My MPEIOCTABISCTCS
BO3MOXHOCTb CAaThb 3aJ0JDKCHHOCTHU 110 IPOIYHICHHBIM TEMaM. CDopMa IMPpOBCACHUA
POMEKYTOYHOM aTTECTAIlMH — TMChbMECHHASI.



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

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Iloanuce
3aB.
kadempoit




