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AHHOTaNINA

Hucuumummna «IIporpaMMupoBaHiie MUKPOKOHTPOJIEPOBY» BXOIHUT B 00pa30BaTEIbHYIO
porpaMMy BBICIIEr0 00Opa3oBaHUs — MporpamMmy OakajaBpuara MO HANpaBICHHUIO MOJITOTOBKU
13.03.02 «DnexTposHepreTuka u 3IEKTPOTEXHUKa» HarpasieHHOCTH «Lludpoas sHepreTukay.
Hucnurnnuna peanusyercs kadeapoit «Ne32y.

JlucuuiuinHa HaresneHa Ha (P OpMHUPOBAHUE Y BBIITYCKHHUKA CIIEIYIOINX KOMIETEHIIUIA:

[IK-5 «CnocobeH MpoBOAWTH aHAIW3 M KOHTPOJIbL MapaMeTpOB U YCIOBUU pPabOThI
OTJEJIbHBIX KOMIIOHEHTOB AJIEKTPOIHEPTETHUECKOM CUCTEMBD»

CopepxaHue AMCUUIUIMHBI OXBAaTbIBAET KPYr BOMPOCOB, CBS3aHHBIX C IKU3HEHHBIM
UKJIOM pa3paboTKu MH(YOPMAIIMOHHON CHCTEMBI, apXUTEKTYPOl MUKPOIPOIIECCOPHBIX CHUCTEM,
o0ydeHueM s3bIKy nporpammupoBanus Python, mmargopmoii Raspberry Pi, ESP32.

[IperonaBanye MUCHMIUIMHBI TPEAYCMAaTPUBACT ClEAyIOUMe (OpPMBI OpraHU3aluu
y4eOHOro mpoliecca: JIEKIHUU, 1a00paTopHble paboThl, CAMOCTOsTENbHAS paboTa 00yJaroIerocs,
KOHCYJIbTAIUH.

[IporpaMMoil IHUCHUIUIMHBI TPETYCMOTPEHBI CIEAYIOIIME BUABI KOHTPOJIA: TEKYIIHA
KOHTPOJIb YCIIEBAEMOCTH, POMEXKYTOUHAS aTTecTanus B hopme nuddHepeHIupoBaHHOTO 3a4eTa.

OO0mias TpyAOEMKOCTh OCBOEHUS AMCLMILIMHBI COCTaBIseT 3 3adeTHhIX eauHuibl, 108
4acoB.

SI3bIK 00y4YeHUs IO JUCIUILTUHE KPYCCKHUI.



1. IlepedeHb IIAaHUPYEMBIX PE3YJIBTATOB O0YUEHHS 110 JUCLUILIMHE

1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI

JlaHHas JAUCUMIUIMHA IPEJOCTaBIAET BO3MOXHOCTb CTYJIEHTaM IOJY4YUTh 3HAaHUSA O
CYUIECTBYIOIIUX MHKPOKOHTPOJJIEpaX, HUX apXUTEKTYpPHbIE OCOOCHHOCTSIX U  00IacTsIX
IPUMEHEHHS, O JKU3HEHHOM IMKJIE pPa3pabOTKH HHPOPMALMOHHOM CHUCTEMBI, O BEpPCHUIX
MHKpoKomIbtoTepa Raspberry Pi, mukpokontposiepax ESP32; pa3Buth u npoaeMoHCTPHPOBATH
HaBbIKM  I[IPOrPaMMMPOBAHUS  MHKPOKOHTPOJUIEPOB, H3Y4YMThb 0a30Bble  COCTaBJISIOIINE
ynpaBieHus: poboTamu.

1.2. JlucuuniavHa BXOAUT B  COCTaB  4YacTH, (opMupyemMoil  y4yaCTHUKaMHU
00pa3oBaTeNbHBIX OTHOIICHUH, 00pa30BaTeNbHOM MPOrpaMMbl BBICIIET0 00pa3oBaHus (naee —
OIl BO).

1.3. TlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0yUEHUS 10 AUCHIUILINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTaTaMu ocBoeHus: OI1 BO.

B pesynbrare u3y4yeHHs AUCHUILUIUHBI OO0YYarOIIUICS MOJDKEH 00JIaaTh CIeAyIOIIUMU
KOMIIETEHIIMSIMUA WM UX YacTsAMHU. KoMneTeHIMHu 1 MHAUKATOPBl UX JOCTUKEHUS NPUBEIEHBI B
Tabune 1.

Tabmuua 1 — IlepeyeHb KOMIETEHIIMHA U MHIUKATOPOB MX JIOCTUKEHUS

Kareropus (rpynna) | Kon u HaumeHoBaHue Kox n HauMeHoBaHMEe HHAMKATOpa
KOMIIETCHIIMH KOMIIETCHIIMH JOCTHKECHHS] KOMIIETEHIIUU
I1K-5 Criocoben
[IPOBOJUTD aHAIIU3 U [1K-5./1.4 nucnonp3yeT cuenuagbHOE
KOHTPOJIb TApaMETPOB U | IPOrpaMMHOE 00ecreueHue JUIsl
[Tpodeccuonanphpie | ycnoBuil paboTh IIPOrpaMMHUPOBAHUSI MUKPOKOHTPOJIIIEPOB U
KOMIIETEHIINU OTJIEIbHBIX HACTPOMKHU TEXHOJIOTHYECKUX [1apaMETPOB U
KOMIIOHEHTOB PEXKUMOB pabOTHI OOBEKTOB
AJIEKTPOIHEPTETUUECKOM | MpOohecCHOHABHON AeATeIbHOCTH
CHUCTEMBI

2. Mecrto nucuuminHb B cTpykType OI1

JucuumnirHa MokeT 6a3upoBaThCsl HA 3HAHUSAX, paHee MPUOOPETECHHBIX 00YYarOIUMUCS
IIPU U3YYEHUH CIIETYIOIUX TACIHILINH:

— «IIpoexTrpoBanue HHPOPMALIMOHHBIX CUCTEM.

3HaHMs, TIOJYYEHHBIE NPU W3YYEHHU MaTepuana JaHHOW IHUCLUIUIMHBI, MUMEIOT Kak
CaMOCTOSTENIBHOE 3HAYEHHE, TaK U MOTYT HCIIOJIb30BATHCS P U3YyYEHUN JPYTUX TACHUATLINH:

— «l/HTemIeKTyanbHbIe TEXHOJIOTUH JTOKAIbHOW HAaBUT AU,

— «JlokanpHbIE CHCTEMBI YIIPABICHUS.

3. OOBEM ¥ TPYJIOEMKOCTh JUCITUTUIAHBI
Jlanable 00 o0meM oO0beMe MUCIUIUIMHBI, TPYIOEMKOCTH OTAENbHBIX BHJIOB y4eOHOI
paboTHI IO TUCIHUTUINHE (M paCIpeIe]ICHIE TOW TPYIOEMKOCTH IO CEMECTpaM) MPeACTABIICHBI B
Tabnure 2.

Ta6mmma 2 — O0beM U TPYJ0EMKOCTh JUCITUTITUHBI

TpynoeMKoCTh 1o
Bunx yuebnol paboThl Bcero ceMecTpam
Ne9
1 2 3
Oowan mpyooemkocmep OUCUUNTUHDL, 3/ 108 3/ 108
3E/ (uac)
U3 nux yacoe npaxmuueckoi no020moeKu 17 17
Ayoumopnuie 3anamus, BCEro vac. 34 34
B TOM YHCJIE:




nexkuuu (JI), (gac) 17 17

npaktuueckue/cemunapckue 3anarus (113),
(dac)

nabopaTtopHbie paboTs (JIP), (uac) 17 17

KypcoBo# mpoekt (pabota) (KII, KP), (4ac)

9K3aMeH, (Jac)

Camocmoamenvnas paboma, Bcero (4ac) 74 74
Buo npomescymounoit ammecmayuu:. 3a4er, Tudd

mudd. 3auger, sx3amed (3auer, Judd. 3aq, ' Hudd. 3au.
DKs.**) 3au.

*k
IIpumedanue: kaHaMAATCKHI IK3aMEH

4. CopepxaHue AUCIUTUTUHBI
4.1. PacnpeneneHue TPYIOSMKOCTH JUCIMILIAHBI IO pa3/ieiiaM U BUIAM 3aHSITHIA.
Paznensl, TeMBI JUCHUTLIMHBI U UX TPYJAOEMKOCTh IPUBEICHBI B TA0JHIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, X TPYAOEMKOCTh

Paznensl, TeMbI AUCIUITIIMHBL Jlexunn | 113 (C3)) - JIP KII CPC
’ (dac) (dac) (dac) (qac) (gac)
Cemectp 9
Pazgen 1. BBenenue B AUCUUIIIUHY 1 3
Paznen 2. )KuzHeHHbIH UK pa3paboTKU 5 5
MH(QOPMALMOHHON CUCTEMBI
Paznen 3. ApxutekTypa MUKPOIIPOIIECCOPHBIX CUCTEM 2 5
Paznen 4. OcHOBBI IPOrpaMMHUPOBAHUSA Ha SI3bIKE
2 2 5
Python
Paznen 5. Beruucnurensasie ycTporictea HPIT 2 3 18
Pasnen 6. MukpokommsioTep Raspberry Pi 3 4
Pa3znen 7. Isyuenue mukpokoHTposepa u ESP32 2 3 6
Paznen 8. [lepudepwuiinbie ycrpoiictea HPII 3 3 8
Pazgen 9. IIporpamMmMupoBaHue Ha3eMHOM
o 3 3 20
po0OTOTEXHUYECKOU TIAT()OPMBI
Hroro B cemectpe: 17 17 74
Htoro 17 0 17 0 74

IIpakTrueckass IOATOTOBKA 3aKIIOYAEeTCd B  HEMOCPEICTBEHHOM  BBINOJIHEHUU
Oo0y4JalIUMHUCS  ONpPENETeHHBIX  TPYIAOBBIX  (DyHKUIMHA,  CBSI3aHHBIX C  Oynymei
npodecCHOHATIBHOMN 1€ TETbHOCTBIO.

4.2. CopnepxaHue pa3/ieJioB U TEM JIGKIIMOHHBIX 3aHSATUH.
Coneprxanue pa3iesIoB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B TaOIHIE 4.
Tabnuna 4 — CoaeprkaHue pa3aesioB U TeM JEKIIMOHHOTO ITUKJIIa

HOMCp pasaciia HazBanue u COACPIKAaHUC PA3CJIOB U TCM JICKITUOHHBIX 3aHATUH

1 Pa3neu 1. BBenenne B JMCHUILIHHY

1. OcHOBHBIE IOHATHS B 00JIACTH MUKPOIIPOIIECCOPOB.

2. ApxuTeKkTypHBbIe 0COOCHHOCTH U 00JIaCTH TPUMEHEHUS
OJIHOKPHUCTAJILHBIX MUKPOKOHTPOJUIEPOB.

3. Pacnipenenenne OCHOBHBIX PECYPCOB, MaMTh IPOrPAMM H
JAaHHBIX, BBOJI ¥ BBIBOJ] IUCKPETHBIX W aHAJIOTOBBIX CUTHAJIOB.
4. IIporpaMMHBI€ 1 anmapaTHbIE U CPEACTBA MOIEPIKKH.

5. Knaccugukariysi MUKpPOITPOLIECCOPHBIX CUCTEM, KpaTKasi
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XapaKTEPUCTUKA BO3MOKHOCTEN U IPUMEHEHUIN
MUKPOIIPOLIECCOPHBIX CPEICTB U MUKPOIIPOLIECCOPHBIX CUCTEM
Ha MX OCHOBE.

Paznen 2. 7)Ku3HeHHbIH HMKJ pa3padoTKu MHPOPMAITMOHHOM

CHCTEeMBbI

1. KackamHast MOJIETIb.

2. CiupasieBUHAs MOJIEIb.

3. ’)KuzHeHHBIH UK pa3pabOTKH CUCTEMBbI IPUHATHUS PEIICHUS
Ha 0a3e MporpaMMHUpPOBaHMS MUKPOKOHTPOJLIEpA.

4. BeeseHue B aBTOMaTU3MPOBAaHHbBIE HH()OPMAIIHOHHBIE
cucTeMbl. M3yueHne ocHOB pa3pabOTKU HHPOPMALIMOHHBIX
CHCTEM.

5. PaccMoTpenue HEKOTOPBIX METOI0B IPUHSTHUS PEILICHUSI.

Pa3nen 3. ApxutekTypa MUKPONIPOLECCOPHBIX CHCTEM

1. CocTaB 6a30B0I1 MUKPOIIPOLIECCOPHOU CUCTEMBI.

2. CuctemHas yHa.

3. XapakTepucTuka HHTEP(EcoB B CUCTEME.

4. OOMeH JaHHBIMH C BHEIIIHEH CPEIOi.

5. bydepuzanus u geMynbTUIIIEKCHPOBAHUE IIIUH ajpeca U
naHHbIx. Otanaue ["apBapICKOi apXUTEKTYPBI OT
apxuTekTypbl poH Heitmana.

6. Paciiupennas ["apBapackas apxuTekTypa MUKPOKOHTPOJLIIEpA.
Anroput™ npuHUMIA pabOThl KOHTPOJLIEPA.

7. CoBpeMeHHbIE MUKPOKOHTPOJLIEPHI.

8. Opranusanus moJICUCTEMbI TAMSITH.

Pa3nea 4. OcHoBBI NporpaMMupoBaHus Ha a3bike Python.
IIepemeHHBIE

Uucna

Crpoku

Crnucku

CrnoBapu

Koprexu

Oneparopsl

Onmneparop if

© o N O~ wDdDPRE

. Hwuxasr while
10. Iukie! for
11. OyHKIMU

Paspnen 5. Beruucaureabnble yerpoiicrsa HPII

1. ®yHKIUU BBIYMCIATEIBHBIX YCTPOUCTB.

2. CrpykTypa ¥ Ha3HAYEHHUE 3JIEMEHTOB OJHOIPOIECCOPHBIX
YIPaBJISAIOIINX YCTPOMUCTB.

3. CrpykTypa MyJabTH MUKPOIPOLIECCOPHBIX BEIYUCINUTEIbHBIX
YCTPOMCTB.

Paznen 6. Mukpokomnsiotep Raspberry Pi

1. Omwucanue Raspberry Pi.
2. Ilpumenenue Raspberry Pi Ha KOHKPETHBIX PUMEpax.
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3. PaccmoTpenue u3y4eHHOro MaTepHuaia, apXUTEKTyphbI,
(YHKIIMOHATIBHBIX BO3MOKHOCTEH, alapaTHBIX CPEACTB U
0c0o0eHHOCTEH MPUMEHEHHSI MUKPOKOHTPOJUIEPOB Ha
KOHKPETHBIX IPUMEPAX.

4. PaccMOTpeHHE HEKOTOPhIX METOI0B MPUHSATHUS PELICHUSI.

7 Pasznen 7. U3zyyenue mukpoxkonTposiepa ESP32
1. OOmee onrcaHue MUKPOKOHTPOJLIEPA.
2. JloCTOMHCTBA M HEJIOCTATKH.
3. Hcnonp3oBaHuE M OTIUYUTEILHBIC YEPTHI
MHUKPOKOHTPOJLIEPA.
4. PaccMoTpeHHE HEKOTOPBIX METOJIOB IMIPHHSTHUS PEIICHUS
8 Pa3nea 8. Ilepudepuiinbie yerpoiicrsa HPII
1. PaGota ¢ ynbpTpa3ByKOBBIMH JaTYUKAMH
2. Pabota ¢ nHppakpacHbIMU JaTYMKAMH
3. Pabora co cBerommoamMu
9 Paznen 9. [IporpamMupoBanmne Ha3eMHOI

pPoGOTOTEXHHYECKOH MIIaT(HOPMBI

1. IIporpammupoanue asuxenust HPII

2. IlporpammupoBanue paboThl CBETOANOI0B BUIUMOIO U
yIbTPadUuOIECTOBOTO CIEKTPa
IIporpammupoBanue paboThl MH(YPaKpPaCHOTO AaTUMKA

3
4. IlporpammupoBaHue paboThl YIbTPa3ByKOBOI'O JaT4yUKa
5. IlporpammupoBanue cuntbiBarenss RFID-meTok

4.3. Tlpaktuyeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUYECKUX 3aHATHH U UX TPYJOEMKOCTb IIPUBEACHBI B TAOIUIIE 5.

Tabauna 5 — [IpakTuueckue 3aHsITHs U UX TPYJI0EMKOCTh

N3 aux Ne
Ne | Tewmsl npaktudeckux | @opmel npakTU4eCKuX | TpyIoeMKOCTh, |MIPAKTHYECKOM |pasnena
/1 3aHATHI 3aHATHI (dac) MMOATOTOBKH, | AUCIIHAIL

(gac) JIUHBI

Y4eOHBIM MJIaHOM HE MPEIYCMOTPEHO

Bcero

| | |

4.4. JlabopaTtopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJOEMKOCTb IPUBEJCHBI B TAOIUIIE 6.

Tabauna 6 — JlabopaTropHble 3aHSITHS U UX TPYJIOEMKOCTh

N3 aux Ne
Ne HaunmenoBanue nabopatopHbix paboT TpyHOEMKOCTS, | MPAKTHUCCKOH | pasena
/1 (gac) MOATOTOBKH, | JUCLIHMII
(gac) JIMHBI
Cemectp 9
1 | VnopaBnenue 371eKTpOABUTATEIIMHU 4 4 Paznen
POOOTOTEXHUYECKOTO CPEICTBA, pacueT 8
ITPOMIEHHOTI'O PACCTOSIHUSL.
2 | JIBmxeHne poOOTOTEXHUUECKOTO CPECTBA IO 4 4 Paznen
JIMHAA TIOCPEICTBOM HH(PPAKPACHBIX 8
JATYMKOB. YTIpaBJIE€HUE CBETOIMOIAMU




BHUJIUMOTO U HH(PAKPACHOTO CIIEKTPA.

3 | JIBmkeHue poOOTOTEXHUIECKOTO CPE/ICTBA U 4 4 Paznen
Ha OCHOBE JIAHHBIX, TIOJTYYaeMBbIX C 9
yJIBTPa3BYKOBBIX MaTUMKOB. [IpoxoxaeHue
nabupuHTA.

4 | Jlokanuzaius Ha ocHOBE 3HKO1epoB U RFID- 3 3 Pasznen
METOK. 9

5 | Koneunslii aBTOMAaT pOOOTOTEXHUYECKOTO 2 2 Pasznen
CpeJICTBA. 9

Bcero 17 17

4.5. KypcoBoe NMpoeKTHpOBaHHE/ BBITTOJIHEHHE KyPCOBOH PabOTHI
VY4eOHBIM [JITaHOM HE MPEAYCMOTPEHO

4.6. CamocrosrenbHas padoTa 00yJaronIXcs
Buasl camoctosiTensHON paboThl U €€ TPYI0EMKOCTh IPUBEIEHBI B Ta0InLE /.
Tabmuua 7 — Buasl caMoCTOsITeNIbHOW PabOTHI U €€ TPYI0EMKOCTh

. Bcero, | Cemectp 9,
Bua camocrositensHOM paboTh
qac qac
1 2 3
H3ydeHue TeopeTHuecKoro MmaTepuania 10 10
nucuuriniel (TO)
Kypcoroe npoektuposanue (KII, KP)
Pacuerno-rpaduueckue 3ananus (PI'3)
Brimonnenue pedepara (P)
[ToaroroBka K TEKyleMy KOHTPOJIIO o4 o4
ycneBaemoctu (TKY)
Jomamnee 3amganue (13)
KontposbHble pabotsl 3a04HuKOB (KP3)
IToaroroBka K mMpoMeXyTOYHOU 10 10
atrectrauuu (ITA)
Bcero: 74 74

5. [lepedyenn yueOHO-METOIUYECKOTO 0OECTICUCHU ST
JUIS CAMOCTOSITENIbHON PaboThl 00yUarOUXCsl 0 TUCHMITIMHE (MOYIIIO)
Y4eOHO-MeTOAMYECKE MaTepHalibl s CaMOCTOSTENbHON paboThl 00yYaromIMXCsl yKa3aHbl B
.. 7-11.

6. IlepeueHb MeYaTHBIX U ATEKTPOHHBIX YUEOHBIX M3TaHUN
[lepedyeHb MeYaTHBIX U SJICKTPOHHBIX YUeOHBIX M3IaHUH MPUBEIEH B TaOIUIE 8.
Tabnuua 8— IlepeyeHb Me4YaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3AaHUN

ugp/ Komi4ecTBo 5K3eMILTPOB B
URL a P cc bubnuorpaduyeckas ccpliaka OUOIMOTEKE
P (KpoMe 3JIEKTPOHHBIX IK3EMILISIPOB)

HET




7. TlepedyeHb AIEKTPOHHBIX 00PA30BaATEIBLHBIX PECYPCOB
UH(POPMALMOHHO-TEIEKOMMYHUKAITMOHHOU ceTn «IHTepHeT»
[lepeuens AIIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcos uH(OPMaLMOHHO-
TEJIEKOMMYHUKAaLIMOHHON cetu «VHTepHeT», HEOOXOAUMBIX I OCBOEHHUS JUCLMILIMHBI
npuBe/ieH B Tadsmie 9.

Tabmuma 9 — IlepedyeHb DJIIGKTPOHHBIX O0pPa30BaTEIBHBIX PECYPCOB HH(POPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU cetn «HTepHEeT»
URL agpec HaumenoBanue

https://www.raspberrypi.org | Madopmannonnsiii pecypc Raspberry

8. Ilepeuenr HHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp mpOrpaMMHOTO OOECHEYCHHUS, HCHOIB3YEeMOTO MpPU OCYIIECTBICHUU
00pa30BaTENILHOTO MPOoIEcca 110 JUCIUILIIHHE.
[Tepeuenp nCmoNIB3yeMOro IpOrpaMMHOTO oOectieueHus npeacTasieH B Tabmuie 10.

Tabmuna 10— [TepeueHr mporpaMMHOT0 00€CIICUCHHS

Ne i/m HanmeHnoBaHue

He npenycmotpeno

8.2. IlepeucHb UH(OPMAITMOHHO-CIIPABOYHBIX CUCTEM,HCIT0JIb3yEeMBIX npu
OCYIIECTBICHUH 00pPa30BaTEIBHOTO MPOIIECCa MO JUCIUTUIMHE

[lepeuens WMCTHONB3yeMBIX HH(POPMAIMOHHO-CIIPABOYHBIX CHCTEM IMIPEICTABICH B
Tabymue 11.

Tabmuna 11— Ilepedyenr HHPOPMALMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HanmeHnoBaHue

He mpenycmorpeno

9. MarepuanbHO-TeXHUYeCKast 6a3a
CocrtaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBICHUS
00pa3oBaTeNbHOTO Mpoliecca Mo AUCHUIINHE, pecTaBieH B Tabnuuel 2.

Tabmuna 12 — CoctaB MaTepuaIbHO-TEXHHUYECKON 0a3bl

Ne HanmeHnoBaHue cocTaBHON 4acTH Howmep aynuropun
n/m MaTepUaIbHO-TEXHUUECKOM 0a3bl (Tipu HEOOXOMMOCTH)
1 MynbTUMeanitHAs TEKUUOHHAS Ay AUTOPUS 110
KomnbroTepHslii kacce 110
JlabopaTtopus « MTH)KEeHEpHBIN rapax>» 110

10. Omnenounble cpeacTBa AJs MPOBEIEHHS TPOMEXYTOUHOM aTTeCTaIllH
10.1. CocTaB OIICHOYHBIX CpEACTB Il TIPOBEICHHUS IMPOMEKYTOYHOH aTTeCTaIlUuH
o0yyaromuxcs Mo JUCHMIUIMHE NpuBeAeH B Tabnue 13.
Tabmuma 13 — CocTaB OIEHOYHBIX CPEACTB ISl IIPOBEICHHSI TPOMEKYTOYHOM aTTeCTaINH

Bug HpOMC)KyTO‘-IHOﬁ aTrTeCTalnuun HCpC‘-ICHB OICHOYHBIX CPCACTB

JuddepenurpoBaHHbIil 324ET Cnucok BOIpOCOB;
TecTsl.

10.2. B kadectBe KpUTEpUEB OICHKH YypPOBHSI COPMHUPOBAHHOCTH (OCBOCHH)
KOMIIETEHIIMH 00yYarouMMucs NMpUMEHseTcsl S-0ajulbHasi IIKajla OLEHKH C(HOPMUPOBAHHOCTH
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KOMITETCHIINM, KOTOpasi puBeieHa B Tabimie 14. B Tedenne cemMectpa MOXKET MCIOJIb30BAThHCS
100-0annpHast ~ mKajma ~ MOJIYJIbHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIIa
UCIIOJIb30BaHUSI KOTOPOH, YCTAHOBJIEHBl COOTBETCTBYIOIIMM JIOKQJIBHBIM HOPMATHUBHBIM aKTOM
I'VAIL

Tabauna 14 — Kputepuu olieHKH ypoBHSI chOPMUPOBAHHOCTH KOMITETEHIIUI

OI11eHKa KOMITETEHITUN

Xa AKTCPHUCTHUKA C(DOPMUPOBAHHBIX KOMHGTCHIIPIIZ
5-0ayuipHad IIKaIa PaKTep (bopvmp

— oOyyvaromuiicss TJIyOOKO ¥ BCECTOPOHHE YCBOMJ TIPOTPaMMHBIN
MaTepHa;

— YBEPEHHO, JIOTHYHO, TI0CIICJOBATEIbHO M TPAMOTHO €ro U3JIaracr;

— ONUPASACh HA 3HAHMWS OCHOBHOM M JIOIIOJIHUTEIIBHOM JIMTEpaTyphl,
TCCHO IPUBA3BIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHUSA C HpaKTH'—IeCKOﬁ
JeATEIBHOCTBIO HAIIPABIICHNS;

— yMeJi0 00OCHOBBIBACT U apryMEHTHPYET BBIIBUIAEMbIC UM UJICH;

— JIeJIaeT BBIBOJIBI U 000OIIEHMS;

— cBOOOJTHO BJIAJICET CUCTEMOH CHCIMAIN3UPOBAHHBIX TOHSATHH.

COTIIMYHO»
(GauTCHO»

— o0yJaromuicss TBEPO0 YCBOMJI MPOTPaMMHBIN MaTepuall, TPaMOTHO
U, 10 CYIIECTBY, H3JIaraeT €ro, OIUPAasCh HAa 3HAaHUS OCHOBHOM
JUTEPaTyphl,

— HE JIOMYCKAeT CYMECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHHS C IPAKTUYCCKOH JEATCIBHOCTHIO
HaIPaBJICHUS;

— apryMEHTUPYET Hay4IHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— BIAJCET CHCTEMOM CIIENMAIN3UPOBAHHBIX OHITHIA.

«XOpOoLIO»
<Ga4YTCHO»

— o0yyaronuiicst yCBOMJI TOJIBKO OCHOBHOH NMPOrpaMMHBIM MaTepual,
[0 CYILIECTBY, M3JIaraeT ero, onupasch Ha 3HaAHHUS TOJbKO OCHOBHOM
JUTEPaTypHI;

— JIOIyCKaeT HECYIIECTBEHHbIE OLIMOKN U HETOUHOCTH;

— MCIIBITBIBACT 3aTPyIHEHHs] B NPAKTUUYECKOM NIPUMEHEHHUU 3HAHUMN
HaIpPaBJICHUS;

— cJ1a00 apryMeHTHPYET HayuHbIE MTOJI0KEHHUS,

— 3aTpyJHseTcs B QOPMYJIUPOBAHUHU BBIBOJIOB M 0000IEHNUI;

— YaCTUYHO BJIAJI€E€T CUCTEMOM CIELIMAIN3UPOBAHHBIX TOHITHH.

«YHAOBJICTBOPUTCIIEHO»
GavTCHO»

— oOyyaromuiicss He YCBOWJ 3HAYUTENBHOM 4YacTh MPOrpaMMHOTO
MaTepuana,

— JIONyCKaeT  CYIICCTBCHHBIE  OIMMMOKA W  HETOYHOCTH  IPH
paccMOTpEeHHH MPoOJieM B KOHKPETHOM HalpaBlIeHUY;

— UCTIBITHIBAET TPYJHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMIA;,

— HE MOXET apryMEHTHPOBATh HAYYHBIC TTOJIOKCHHUS;

— He GOpMYJIHPYET BBIBOJIOB M O00OIICHU.

«HCYHAOBJICTBOPUTCIILHO»
«HEC 3a4TCHO»

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

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Ne n/mt Ilepedenp BonpocoB (3a7au) i SK3aMeHa Koz

UHJIMKaTopa
Y4eOHbIM MJIAHOM HE IPEIYCMOTPEHO
Bompocsr (3amaun) st 3ageta / mudd. 3auera npejacraBieHsl B Tadbmuie 16.
Tabnuua 16 — Borpocs! (3a1aun) ams 3aueta / qudd. 3ayera

No /it [Tepeuens BompocoB (3amav) myist 3adeta / nudd. 3auera Kon

UHJIMKaTopa
1. Knaccudukanys THIIOB U apXUTEKTYpP COBPEMEHHBIX [IK-5./1.4
MHUKPOKOHTPOJIEPOB.
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2. O6nacTu NpUMEHEHHsI MUKPOKOHTPOJIICPOB. MK-5./1.4

3. [TpunIMIEI TOCTpOCHUS NapauienbHoro nopta. [Hoakmouenue | [IK-5.]1.4
BHEIIHUX YCTPOKMCTB K MUKPOITPOLIECCOPY.

4, [IpuHIMIIBI TOCTPOCHMS TTOCIIEA0BATEIBHBIX TOPTOB. Bk IK-5.11.4
110CJIEI0BATENbHBIX IOPTOB.

5. SI3BIKM IPOrpaMMUPOBAHUS JJIs MUKPOKOHTPOJIJIEPOB. I1K-5./1.4
6. Hanucanue nporpamm 115t MukponpoueccopoB. [lousatue [K-5./1.4
POrpPaMMbI-MOHUTOpPA U ONEPALMOHHON CUCTEMBI peaibHOro

BpPEMEHH.
7. Oco0EHHOCTH apXUTEKTYPhl MUKPOKOHTPOJIJIEPOB. I1K-5./11.4
[TonynsipHbIE CEMENCTBa MUKPOKOHTPOJIIEPOB.
8. Kak M0>XHO KOHBEPTHPOBATh BXOJHbBIC 3HAYECHHUSI OJHOTO [K-5./1.4
JMana3oHa, B BEIXOAHbIE 3HAYSHHUSI IPYTroro auamna3zona’?
9. Uro npousBoaut Kkomana delay? MK-5.1.4
10. UYto Takoe LIMM? I1K-5.]1.4
11. Uro Takoe poropesucrop? [K-5./1.4
12. Yro sBisieTcs nepeMeHHoi B Python? I1K-5./]1.4
13. O KakMX BCTPOEHHBIX TUIIaX OOBEKTOB A3bIKA [K-5./1.4
IPOrpaMMHUPOBAHHUS Bbl Y3HAIIN?
14. Kakumu THIIaMu MOTYT OBITh IPEACTABICHBI Yrca? K-5./1.4
15. MO’HO 71 3anucaTh MAaTEMAaTUYECKYIO OINEPALIMIO C [K-5./1.4

HepeMEeHHOH TaK, YTOObI 3aTeM MOIy4YeHHOE 3HaYeHHE ObLIO
IIPUCBOEHO ei?

16. UeM CTpOKH OTIMYAKOTCS OT CIIUCKOB, CJI0Bapei? I1K-5.]1.4

17. Uto o011ero y CHMCcKOB M KOPTEXKEN ? K-5./1.4

18. Jns yero ucnonw3yroTces onepatopsl? Kakue onepaTtopsl Bam [IK-5.]1.4
BCTPETUJIMCH B U3YUEHHOM pazjiene?

19. Kax Bemmomnsstitorest iukiel while u for? I1K-5.]1.4

20. Jlist yero Hy»HbI (YHKIMHU U KaK UX BbI3BaTh? K-5./1.4

21. ArnpoOanuio Kakux 6a30BbIX IPUHIUIOB (PYHKIIMOHUPOBAHUS [K-5./1.4
HazeMHbIX PC 1o3BoJisieT ocymecTBIsTh po0oT?

22. UTo0 BXOAUT B cOCTaB 0a30BBIX JIEMEHTOB KOHCTPYKIIHH? IK-5./1.4

23. Kakas kosiecHast 6a3a MCIIOJIb30BaHa MU peaan3anuu IIK-5.11.4
paccMaTpuBaeMon poOOTOTEXHUYECKOHN TIaThOpMBI?

24. IlepeuriciiiTe BBIYUCIUTEIBHBIE YCTPONCTBA B COCTaBE IIK-5.71.4
CUCTEMBI.

25. Kakue nopter GPIO npenHa3HaueHsl 1)1 MOBEPXHOCTHOTO IIK-5.11.4
MoHTaxka — HAT-yctpoiicTtB? Ha3zoBute ux HoMepa.

26. HazoBure nporeccop, UCII0Ib30BaHHBIN B OCHOBE [K-5./1.4

MukpokoHTposuiepa ESP32. Kakoe konn4ecTBo BBIBOJOB
peagru30BaHO B MOCIETHEM?

27. Yewm sBisiercst Raspberry Pi? Onumure Hasnauenue ocHoBHbIX | [1K-5./1.4
noptoB. Kakue GyHKIIMN MU peain30BbIBAIOTCS?

28. ['ne pacnionoxxens! ¥Y3-ngatuuku podora u nouemy? B xakom [K-5./1.4
KOJIH4eCcTBE?

29. Packpoiite ab6pesuarypy MMC u naiite onpeneneHue. MK-5./1.4

30. Onummre npunuun padors! MK-ngatynka. K-5.]1.4

[lepeuenr TeM [ KypCcOBOrO TPOEKTHPOBAHUS/BBIIOIHEHHUSI KYpCOBOW pabOTHhI
MpeJICTaBICHbI B Ta0nwmie 17.
Tabnuna 17 — Ilepeyens TeM Ui KypcOBOIO IPOEKTHPOBAHUS/BBIIIOJIHEHUSI KyPCOBOM pabOTHI
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[TpuMepHBIii IepedeHb TeM IJIs1 KypCOBOTO MPOEKTUPOBAHUS/BHITOTHEHHUS

Ne n/mn .
KYpCOBO# pabOTHI

Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO

Bonpocel s mpoBeneHHs MPOMEXKYTOYHOH aTTeCTallMM B BHIE TECTHPOBAHUS
MpeACTaBICHBI B Tabmwuie 18.
Tabmuua 18 — [IpumepHbIii epeueHb BOIIPOCOB ISl TECTOB

y Kon
Ne /it [TpuMepHBIii IepeYeHb BOIPOCOB IS TECTOB sHMKaTOpA
1. | B kakoii cTpo4ke HET OMUOKH? [K-5.1.4
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. | dyis cauThIBaHUS 3HAYCHHSI C aHAJIOTOBOTO BXOIa HCIIOJIB3YyETCs [K-5./1.4

KOMaHJa
1. digitalRead()
2. digitalWrite()
3. analogRead()
4. analogWrite()

3. | Kakas ¢yHKIMS 3aMMCBIBaeT MCEBI0-aHAJIOroBOe 3HaUeHue, ucronbdyst | [1K-5.71.4
CXEMy C IUPOTHO-UMITYJILCHOM MoayJistineit (PWM), Ha BBIXOHOI
BBIBOJI, ITOMe4eHHbIA Kak PWM?

1. pinMode(pin, INPUT)

2. analogWtite (pin, value)

3. nalogRead (pin)

4. digitalRead (pin)

4. | Kakoil pyHK1Mel B mporpaMMe MOKHO Ha3HAuUUTh BbIBoy nopt BBoja: | I1K-5./1.4
1. pinMode(pin, INPUT);
2. Serial.begin(9600);

3. void loop (){}

4. val = Serial.read ();

5. | Ha kakue xapakTepucTuKH mpoleccopa Biuser paaenenue mamstu MK | T1IK-5./1.4
Ha TaMATh MPOTPAMM H MaMSTh JaHHBIX?
1. oObeM mamsTu
2. SHepromnoTpedIeHue;
3. TPOU3BOIUTENHLHOCTD;
4. CTOUMMOCTB;

6. | Ilogcucrema namsT MUKPOKOHTPOJIIEPA HE COIEPIKUT IIK-5.11.4
1. mamsTH JaHHBIX

2. TaMATH NPOrpamm;

3. omepaTUBHOW MaMSATH;
4. accolMaTUBHOW MaMSITH;

7. | UTo o3HaYaeT MOSBHUBIIASCSS MTOCIIE KOMIEISINHN mporpaMmbl ommbka " | TTK-5./1.4
"PIN 1" was not declared in this scope"?

1. He 3akpsbiTa cko0a Wi HeT TOYKHU 3anatoii mocie "PIN1"

2. B ckerue He 00bsiBiIeHa nepemMenHast "PIN1"

3. B dynkuuu pinMode() He ncnonp3zoBano uMs mopta "PINT"

8. | Ilpoueccopsl, B KOTOPBIX HAOOP BHIMOIHAEMBIX KOMaH COKpAIIIEH 10 [K-5./1.4
MHUHUMYMaA, OTHOCATCA K TUITY:

1. RISC-mporueccopsr;

2. Tlpomeccopsl ¢ ["apBapcKoil apXUTEKTYPOH;
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3. CISC-mpoueccopsr;
4. Tlponeccopsl ¢ [IpHHCTOHCKOM apXUTEKTYPO.

9. | MukpormpoleccopHas cucTeMa KaKoro THIa pa3padbaThIBaeTCs yalle [K-5./1.4
BCEro?
1. MuKpokoMIblOTEp
2. KOMIBIOTEP
3. pazpabotka He TpeOyeTcs, UCIOIB3YIOTCS TOTOBBIC CHCTEMBI
4. MHKPOKOHTpOJLIEP

10. | Kakas apxuTekTypa MUKpOIIpoIieccopa xapakrepusyercs pazaeneanem | [1K-5.]1.4
MaMSITU JaHHBIX U TaMTH porpamm?
1. ®ou-Heiimana
2. Tapmapackas
3. IIpunrCcTOHCKAs
4. KeMOpumKckas

11. | Kakas cxeMa Moka3bIBaeT JIOTHYECKUE CBA3U MEXKIY AJIEMEHTaMHU [K-5./1.4
CHCTEMBI M BMECTE C BPEMEHHBIMU JIMArPaMMaMU MOJIHOCTHIO
orpeaenseT GYyHKIUH alapaTHON YacTy U Na&T MOJTHOE NPECTABICHUC
o e¢ pabore.

1. crpyxrypHas

2. TpUHLMIIHATIbHASL

3. (dyHKIMOHABHAS

4. moToKOBas

12. | MukporporeccopHasi CHCTEMa KaKoro THIla He 00ecrieynBaeT [K-5./1.4
YIIPaBJICHUE BHEIIHUMH YCTPOUCTBAMU?
1. MHKpPOKOHTpPOJIIEP
2. KOHTpoJUIep
3. Bce TUIBI 00ECTIEYNBAIOT YIIPABICHUE BHEITHUMHU YCTPONCTBAMHU
4. KOMIIBIOTEP

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

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboT

No /it [TepeyeHb KOHTPOJBHBIX Pa0OOT

1 JKu3HeHHbIM UK pa3paboTKH UHPOPMAIIMOHHON CUCTEMBI. ApXUTEKTypa
MHUKPONPOLIECCOPHBIX CUCTEM.

2 [IpoBepka BianeHus A3bIKOM IporpammupoBanus. [IpoBepka 3HaHuil 00 opranuzanuu

MIOJICHCTEMBI BBOJIa-BbIBO/Ia MUKPOIIPOIIECCOPHBIX cucTeM. OCHOBBI
nporpamMmmupoBanus Ha Python.

3 Raspberry Pi. Onucanue, yHKIHOHAJIbHBIC BO3MOKHOCTH.

10.4. Metoauueckue  Marepuaibl,  ONpPEACNAIONIME  HPOLEIyphl  OLIEHUBAHHS
MHAUKATOPOB, XapaKTepU3YIOIUX dTanbl (OPMUPOBAHMUS KOMIIETEHLUH, COJAEpKaTcs B
JOKAJIBHBIX HOPMAaTuUBHBIX akTax [YAII, pernameHTHpyOUMX MOPAJOK W HPOLEAYPY
MIPOBEJCHUS TEKYIEro KOHTPOJIS yCIIEBAEMOCTH U MPOMEXYTOYHOM aTTecTaluy 00y4aromuxcs
I'VAIL

11. Meroauveckue yKa3aHus A 00YUYaIOIIUXCS IO OCBOSHUIO TUCITUTLIMHBI

11.1. Metoauueckre yka3zaHus [ OOYyYaroImIMXCS 10 OCBOGHMIO JIEKIIHOHHOTO
MaTepuaia
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OcHOBHOE Ha3HAY€HHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
rIyOOKOe U SICHOE HW3JIOKEeHHE ydeOHoro matepuana. Ha3HadueHuWe COBPEMEHHOHN JICKIIMU B
paMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO 1O TEME, a B OCBOCHUU
dyHIaMEHTAIBHBIX TPOOJIEM JUCIHUIUIMHBI, METOJOB HAYYHOTO IIO3HAHUS, HOBEHIIMX
JTOCTHKEHUI HaydyHOM MbIciu. B yueOHOM mporecce JEKIUs BBITOIHSAET METOJOJIOTHYECKYIO,
OpTraHM3AIMOHHYI0 U MHPOpMaAMoHHYI0 (GyHKIMU. JIEKIHs pacKphIBaeT MOHATHHHBIN anmapat
KOHKpETHON oO0jacTu 3HaHUA, €€ MpoOJeMbl, JAaeT LEeNbHOE MPEJCTaBICHHE O IUCHUIUIMHE,
MOKAa3bIBACT B3aUMOCBSI3b C JPYTUMU AUCIUIUITMHAMM.

[InaHupyemMble pe3yibTaThl IPU OCBOSHUHU 00YYaIOUIMMUCH JIEKIIMOHHOTO MaTepuana;

— TIOJyYeHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aHUMOCBA3AHHBIX 3HAHUH, YpPOBEHb
KOTOPBIX ONpPEETAETCS 1EJIEBOM YCTAHOBKOM K Ka)K/10M KOHKPETHOM TEME;

— TIOJy4Y€HUE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIOIaBaATENEM;

— pa3BuTHEe MNpO(EecCHOHATBHO-IEIOBBIX  KAauyecTB, JIOOBU K  NpeaMeTy |
CaMOCTOSITEJIbHOT'O TBOPUYECKOTO MBIIIJICHUSI.

— TOSIBJICHHE HEOOXOAMMOTro HHTEpECa, HEOOXOAMMOTO /IJIsi CAMOCTOSITEIIbHOU PabOTHI;

— TIOJy4yeHUE 3HAHUW O COBPEMEHHOM YPOBHE pPa3BUTHS HAYKHM W TEXHUKH U O
MPOTHO3€ UX Pa3BUTHS HA ONMKaMIINe TObL;

— HAY4YUThCS METOAMYECKH 00pabaThiBaTh MaTepual (BBIACIATH TIJIaBHBIE MBICTU U
MOJIOKCHUS, TPUXOJAUTh K KOHKPETHBIM BBIBOJIaM, TMOBTOPSATH WX B Pa3IMYHBIX
bopMynupoBKax);

— TOJy4YeHUE TOYHOTO MOHUMAaHHUS BCEX HEOOXOAUMBIX TEPMUHOB U TIOHSATHH.

JleKIMOHHBI ~ MaTepuad MOXET COIMPOBOXKAATHCS JEMOHCTpAluedl ClalgoB U
WCIIOJIb30BAHUEM pPa3/laTOYHOr0 Marepuana IpU TPOBEACHUM KOPOTKHUX JUCKYCCHUH 00
O0COOCHHOCTSIX MPUMEHEHHSI OTAETBHBIX TEMATHK 110 AUCLHUIIIHHE.

CrpyKTypa npeaocTaBieHus JEKIHOHHOTO MaTepuana:

— YcTHOe u3i0XKeHne HH(popMaluy, WLTIOCTPUPYEMOH CllalilaMu Mpe3eHTalllu;

— JleMoHcTparus rpagudeckux MarepualioB (B TOM 4uciie GoTo-, BUACO-, TPadUKOB,
TaOJIUII ¥ T.11.) B LEJSIX BU3YaIU3aI[UH MPEACTaBIEHHON B YCTHOU (hopMe uHbopMaIuy;

— OO0cyxnenue moiy4eHHoi nHpopMaiuu B popme AUCKYCCUH, Pa3d0p MPaKTUUECKUX
MIPUMEPOB.

11.2. Meroauueckue yKa3aHusi sl OOYYarOIIUXCsS MO BBIMOJHEHHIO JIA0OPaTOPHBIX
pabot

B xone BeimonHeHus 1a0OpaTOPHBIX paboT oOydaroluics MAOKEH YIIIyOUTbh U
3aKpENUTh 3HAHUS, NPAKTUYECKUE HABBIKH, OBJIAJETh COBPEMEHHOM METOJMKONM M TEXHHUKON
IKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(PHUKAIMOHHON XapaKTEpUCTUKOM 00ydaromerocs.
Beinonnenue n1abopaTopHbIX paboOT COCTOMT M3 SKCIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKOMN YacTel U KOHTPOJIBHBIX MEPOIIPUATHH.

BrimonHenue 51abopaTopHBIX paboOT OO0yYaromUMCs SIBJISETCS HEOThEMJIEMOM YacTbhio
U3YYEHUs] JUCLUIUIMHBI, ONpeNesseMoil Y4eOHbIM IUIaHOM, M OTHOCUTCS K CpEelCTBaM,
00ecreynBaroIUM pelIeHUe CIeIyIOIUX OCHOBHBIX 33]jau 00y4aromerocs:

— TIpHOOpeTeHHEe HaBBIKOB HCCIEIOBAaHHUS MPOIECCOB, SBICHUH U  OOBEKTOB,
M3y4aeMbIX B paMKaxX JaHHOM TUCIUIINHBI,

— 3aKpeIuvleHHe, Pa3BUTHE U JeTalln3alls TEOPETUUYECKHX 3HAHUN, TMOJYyYEHHBIX Ha
JEKLUSAX;

— ToJyueHHe HOBOW MH(OPMAIUH 110 U3y4aeMON AUCHUILINHE,

— T[pHOOpeTeHHe  HaBBIKOB  CAMOCTOSTENIbHOH  paboThl ¢ Ja00paTOpPHBIM
000pyI0BaHUEM U TPUOOPAMHU.

3amanue 1 TpeOOBaHMS K ITPOBEIEHUIO Ja00PATOPHBIX padOT
1. [IpuctynaTh K paboTe MOKHO TOJIBKO MOCIIE 03HAKOMIIEHHUS C pa0OYUM MECTOM.
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2. Ilepen Bxmouennem DOBM yOeauThCsi B TOM, UYTO BCS BKIIOYEHHAs B CXEMY
KOMMYTallMOHHasl anmnaparypa (KHOIKH U Ap.) HaXOJUTCs B HAJUJIEKAEM COCTOSHUU.

3. Ilpu BKJIIOYEHHH U B NPOLIECCE PETyJIUPOBAHMS CIEAUTH 32 MOKa3aHUSIMU OCHOBHBIX
IIPOrpaMMHBIX MOZYJIEH.

4. B npouecce paboThl HE OCTaBISATh 0€3 IPUCMOTpa paboyee MEeCTO, KOTOPOEe HaXOAUTCS
[10J1 HAIIPSKEHUEM.

5. He kacaTbCsi HEN30JIMPOBAHHBIX YacTeil MPUOOPOB U almapaTroB, KOTOPbIE HAXOIATCS
101 HAIIPSKEHUEM.

6. K 1aGopaTopHbIM 3aHATUSAM JOIYCKAIOTCS TOJIBKO T€ CTYJEHTBI, KOTOPbIE YCBOMIIH
npaBuiia O€30MaCHOCTH.

9. JlaGopaTopHble paOOTh! BBIIOIHIIOTCA OpUralof CTy/IEHTOB B COCTaBEe HE MEHEE JBYX
YeJIOBEK.

10. Kaxnaplii CTYIEHT JOJDKEH TIOATOTOBHTHCS K JabopaTopHod pabore. Ilpwm
HEJ0CTaTOYHOW MOJATOTOBKE CTYJEHT HE JIOMYCKAETCS K €€ BBIIIOJHEHUIO.

11. Hanncanuas nporpamma JoJkHa ObITh IPOBEPEHA IIperoiaBaTesieM, KOTOPBIH 1ocie
IIPOBEPKHU JaeT pa3pelleHue Ha IPOBEIEHUE OIIbITOB.

12. Tlepen BKIIOYEHHEM MPOrPaMMBbl CTYJEHT, HPOM3BOIALIMNA JaHHYIO OIEpaLuIo,
JIOJDKEH TIPEAYTIPEIUTh WICHOB CBOEH Opurajsl 00 3ToM (paszoit «HaurmHaem sKcriepuMeHT.

13. Pe3ynbraThl M3MepeHHH MO KaKIOH XapaKTEPUCTHUKE JIOJKHBI OBbITh IPOBEPEHBI
npenojaBaTesieM.

14. Ilocne nopa®oTku porpamma JA0JKHA ObITh IPOBEpEHa MPEroiaBaTeleM.

15. B ciiyyae BO3HMKHOBEHMsI aBapUWHON cuTyaluu (NOSIBJICHHE JbIMa, 3alaxa rapu,
HECBOMCTBEHHBIX 3BYKOB, MCKphl M Jp.) Ha paboyeM MecTe HEOOXOIUMO HEMEIJICHHO
OTKIII0YNTh DBM 0T HanpspkeHUs 1 COOOIUTH 00 3TOM COOBITHHN TPENOaBATEINIO.

16. CtyneHt noymkeH OepexHo oOpalarbes ¢ MPeAoCTaBIsIeMbIM €My 000pyI0BaHUEM U
KOMIIBIOTEPHON TEXHUKOH, 3allpelaeTcs AejaaTh HaAlUCU MEJIOM, KapaHAallloM WK YEpHUIAMHU.
Henp3s 3arpoMmorkaate pabouee MecTo NpubOpaMu U anmnapaTamMy, KOTOpbIE HE UCIIONb3YIOTCS B
nabopaTopHOi paboTe, OCTaBIATh HA HUX KHUTH, TETPAAU U AP. IPEIMETHI.

17. K cnepyromemMy 3aHATHIO KaXAbIH CTYAEHT JOJDKEH COCTaBUTh OTYET IIO
npenplayel 1a00paTopHOil paboTe B COOTBETCTBHH C YCTAaHOBIEHHON (POPMOA.

CrpykTypa u hopma oTueTa 0 1abopaTopHOMl padboTe

B otyere 00s13aTenbHO NOMKHBI OBITH OTpaXKEHBI ciedyrouue pasnensl: «Ha3Banue»
«llenp pabotery, «Conepkanue padoTey, «CxeMbl UCHBITAaHUNY», «Pe3ynbTaThl U3MEpPEHUN U
BBIUMCIICHHI», «AHAJIN3 TOMYyUYEHHBIX XapaKTEPUCTUK U KpaTKue BBIBOIBIY. B cocTtaB oTuera
MOTYT OBITh BKJIFOUEHBI JPYTHE pa3leiibl, KOTOPBIE YYHUTBHIBAIOT CIEHU(PHUKY BBITOIHIEMON
nabopaTopHOil paboThI ((hOTO IKCTIEPUMEHTOB, MPOTrPaMMHBIN KO 1 1Ip.). Heo6XxoanMele cxeMsl,
PUCYHKH U TpauKH MOXHO UYEPTUTh KapaHAAlmoM JIMOO C HMCIIONBb30BaHUEM CIEIHATIbHBIX
IPOTrPaMMHBIX MPOYKTOB Ha MEPCOHATILHOM KOMITBIOTEPE.

TpeboBanust k 0ohopMIEHUIO OTYETA O JJabopaTopHOU paboTe

Pe3ynbTaThl BBIMOJHEHHBIX J1TAOOPATOPHBIX PpaboOT, OGOpMIISIOTCS B BHAE OTYETa IO
olHOMY 0o0Opasiy. OTueT MUIIYT ¢ OJIHOM cTOpOoHBI TucTa popmaTa A4 (pazmepom 210%297 mm).
OCHOBHBIE HAJITUCH BBIMOJHAIOT B COOTBETCTBUH ¢ ['0occTaHIapTOM.

Bce BhIoTHEHHBIE U TIONMICAHHBIE PYKOBOJUTEIEM OTUYETHI 1O JTAOOpaTOPHBIM paboTam
CKJIaJIbIBAIOT B JIOTHYECKOHM IOCIIEA0BATENbHOCTH U OpourtopytoT. [Ipu OonbIIoM KoauuyecTBe
cTpaHul (OoJjiee JECSITH) COCTABIAIOT COJIEp)KaHHWE OTYETa, KOTOPBIM pa3MelamT B aabbome
MocJie TUTYIBHOTO JIUCTa. TUTYIBHBINA JUCT JOJDKEH MMETh HaAMmuch «KypHan mabopaTopHBIX
pabot (oTueThl)» ¢ haMuiuend pyKkoBoauTes (TIpermojaBaTesb) U HCTIOTHUTENS (CTYAEHT).
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11.3. Meroauyeckue yka3aHus sl O0yYarOIIMXCS M0 MPOXOKIECHUIO CaMOCTOSTEIbHOMN
paboThI

B Xoze BBITIOJHEHHUSI CaMOCTOSITEIBHON PabOThI, O0YYAIONIUIICS BBITOIHIET padoOTy IO
3aJIaHUI0 M TIPH METOJUYECKOM PYKOBOJICTBE IMPEToaBaTelisi, HO 0e3 ero HernocpeCTBEHHOIO
YYacTHSL.

B mporiecce BBIMOTHEHHSI CaMOCTOSITENILHON paboThl, y oOywaromierocst (GhopMupyercs
nenecoo0pa3Hoe IIaHUPOBaHUue pabouero BpeMEeHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHUS
N HABBIKM B YCBOCHHHU W CHCTCMATH3ALIUH HpI/IOGpeTaeMBIX 3HaHHI>'I, O6CCHC‘-II/IBaeT BBICOKUH
YPOBEHb YCIEBAaGMOCTH B TIEpUOJ OOydYEHUs, IOMOTaeT IIOJIYYUTh HABBIKH TTOBBINICHHS
npo¢eCCHOHATBHOTO YPOBHSI.

MeroauyeckuMHu ~ MaTepuallaMK,  HAMpaBISIONIMMU  CAMOCTOSITENILHYHO — paboTy
00y4aroUUXCASBISIOTCS:

— YueOHO-METOAMYECKUN MaTepua 1o AUCLUILINHE.

11.4. Meroauueckue ykazaHus JUIsl OOy4arOIIMXCs IO HPOXOXKICHHUIO TEKYILEero
KOHTPOJIS YCIIEBAEMOCTH

Texymuii KOHTPOJb YCIEBAEMOCTH IIPEAYCMATPHUBAECT KOHTPOJb KadyecTBa 3HAHUU
00y4aroluXxcsi, OCYLIECTBIIEMOTO B TEUEHUE CEMECTPA C II€JIbI0 OLCHUBAHMS X0Jla OCBOCHUS
JUCLIATIIIVHBI.

Tect npencraBisger coboif HabOp CTaHIAPTU3UPOBAHHBIX 3aJaHUN, IO pe3yJbTaTaMm
BBIIIOJIHEHUST KOTOPBIX MOXKHO HM3MEPUTH HEKOTOPBIE JINYHOCTHBIE XAPAKTEPUCTHKH, a TaKkKe
YPOBEHb YCBOEHUS 3HAHUM, YMEHUI U HaBBIKOB UCIIBITYEMOTO.

Cucrema OLIEHOK IpH IPOBEIECHUU IMPOMEKYTOUHOW aTTECTALMU OCYIIECTBISETCS B
cooTBeTCTBUM C TpeboBanusMu [lonoxkenuit «O TekylieM KOHTpOJE YCHEBAaEMOCTH U
IPOMEXYTOUHON arrectaunu cTylaeHToB ['YAII, oOywarommxcs MO NporpamMmbl BBICHIETO
oOpazoBaHusi» U «O MOAYJIBHO-PEUTUHIOBONM CHCTEME OIICHKM KayecTBa Y4yeOHOW pPaboThI
ctynentoB B 'Y AID.

OrneHrBaHUE TEKYLIEro KOHTPOJS YCIIEBA€MOCTH OLIEHUBAETCS IO CUCTEME 3aueT/ He
3a4eT. [loMoXKUTENbHBIM pe3yapTaT TEKYIIEr0 KOHTPOJISL YCIEBAEMOCTH JAE€T CTYIEHTY
JIOTIOJTHUTEIBHBIN OaJljl MPH MPOBEACHUN MPOMEXYTOUHOMN aTTeCTallly.

11.5. Metoauueckue yka3zaHUs i OOYYarOLUXCs M0 MPOXOXKJIECHHIO MPOMEKYTOUHOM
aTTecTaluu

IIpomexxyTounass  arrectansi ~ OOydaromIMXCsli — HpeaycMaTpuBaeT  OLIEHUBaHME
MIPOMEXKYTOUHBIX U OKOHYATEIbHBIX PE3YyJIbTaTOB 00y4deHMs MO aucHumuinHe. OHa BKIIIOYaeT B
ceOst:

— 1uddepeHIMpOBaHHbIM 3aueT — 93T0 (opMa OLEHKHM 3HaHUM, IOJy4YeHHBIX
o0yyaromuMcs IpU U3YYEHUH AUCLUMILUINHBI, PU BBIMOJIHEHUN KYPCOBBIX IPOEKTOB, KYPCOBBIX
paboT, HAyYHO-UCCIIEOBATENILCKUX PabOT U MPOXOXKACHUH MPAKTHK C aTTECTAL[MOHHON OLIEHKOM
«OTJIIMYHOY, «XOPOILIO», KyJA0BIETBOPUTEILHOY, «HEYAOBIECTBOPUTEIILHOM.

Cucrema OLEHOK IpU IPOBEIECHUU IPOMEKYTOUHON aTrTeCTalud OCYLIECTBIISIETCS B
cooTBeTcTBUU ¢ TpeboBaHusMu [lonoxenuit «O TekylieM KOHTPOJE YCIEBAEMOCTH U
IPOMEXYTOUHOW arrectauuu cTyaeHToB [YAII, oOyuarommuxcss 1O NpOrpaMMbl BBICHIETO
obpazoBanus» u «O MOIYJIbHO-PEUTHHTOBOM CHCTEME OIICHKH KadecTBa Y4eOHOW paboThI
ctynentoB B 'Y AID».

[IpomexyTouHass aTTecTalus OLIEHUBAETCS IO pe3yjibTaTaM TEeKYIIEro KOHTPOJIS
ycreBaeMoCTH. B ciyuae, ecnu CTyJeHT MO YBaXXUTEIbHOW NPUYMHE HE BBIOIHHUI TPEeOOBaHUS
TEKYIIero KOHTPOJS, €My HPeIOCTaBIsSeTCs BO3MOXKHOCTh CAaTh 3aJ0JDKEHHOCTH IO
ponyieHHbIM TeMaM. dopma poBeIeHUs IPOMEKYTOUHOM aTTeCTallui — MTUCbMEHHAS.
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Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILINHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECIIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit
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