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AHHOTaUs

Hucuunnuna «I[IporpaMMupoBanre MUKPOKOHTPOJUIEPOBY BXOIUT B 00Opa3OBaTEIbHYIO
porpaMMy BBICHIETO 00pa30BaHUsl — MporpamMMmy OakajaBpuaTa 10 HalpaBJICHUIO MOATOTOBKU
15.03.06 «MexaTpoHuKa W POOOTOTEXHWKA» HampaBlieHHOCTH «lludpoBoil WHXHUHUPHHT
POOOTOTEXHUYECKUX KOMIUIEKCOBY. Juciuminaa peanusyercs kagenpoit «Ne32».

JlucuuniuHa HalejaeHa Ha GOpMHUPOBAHKE Y BHITYCKHUKA CIEIYIOIINX KOMIIETEHIIUH!

[IK-4 «CrmocoOeH K BBITIOJHEHUIO padOT MO OTIaJKe, PEeryIupOBaHUIO, HACTPOUWKE U
TECTUPOBAHUIO MEXATPOHHBIX U POOOTOTEXHUUYECKUX CUCTEM U KOMILJIEKCOBY

CopepxaHue AMCLUUILIMHBI OXBAaTbIBA€T KPYI BOIPOCOB, CBSI3aHHBIX C IKU3HEHHBIM
UKIIOM pa3paboTKu MH()OPMAILIMOHHOM CUCTEMBI, apXUTEKTYPOH MHUKPOIPOLECCOPHBIX CUCTEM,
o0ydeHueM s3bIKy nporpamMmmupoBanus Python, miatdgopmoii Raspberry Pi, ESP32.

[IpenogaBanne AMCHUIUIMHBI TpeAycMaTpuBaeT cieaytonie ¢GopMbl OpraHU3alNH
yueOHOro mpoIiecca: JISKIUU, 1a00paTopHbIe padOThI, CAMOCTOSTEIbHAS paboTa 00yJaroIerocs,
KOHCYJIbTAIIUH.

[IporpaMMoil IUCHUIUIMHBI TPEIYCMOTPEHBI CIEAYIOIIUE BUABI KOHTPOJIA: TEKYIIMH
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUHAsI aTTecTaus B opme AudhepeHInpOBAaHHOTO 3a4eTa.

OO0mast TpyA0eMKOCTh OCBOSHUS JMCIMILIUHBI COCTaBIseT 3 3a4eTHBIX eawnHmibl, 108
YacoB.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUNY.



1. TlepedeHb IUIAHUPYEMBIX PE3YJIbTATOB O0YUCHHS 11O TUCIUILIMHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

JlaHHasi JAMCUUIUIMHA MPEJOCTABIAET BO3MOXHOCTH CTYACHTaM MOJIYYUTh 3HAHUSA O
CYLIECTBYIOIIUX MHUKPOKOHTpOJIJIEpAaX, HX apXUTEKTYpPHbIE OCOOCHHOCTSAX U  00JacTsIX
OPUMEHEHHS, O J>KU3HECHHOM IMKJIE DPa3paboTKH HH()OPMAIMOHHOM CHUCTEMBI, O BEpPCHUIX
MHUKpOKoMITbioTepa Raspberry Pi, mukpokonTpoiiepax ESP32; pa3Buth u poaeMOHCTPHPOBATH
HaBBIKM  I[POTPAMMHPOBAHUS  MHUKPOKOHTPOJUIEPOB, HM3YyYHTh 0a30BBIE  COCTABIISIOLIHE
yIpaBieHus: podoTamMHu.

1.2. JlucumnnuHa BXOAMT B  COCTaB  4YacTH, (HOpMUPYEeMOHl  y4acCTHHUKAMH
0o0pa3oBaTeNbHbIX OTHOIICHUH, 00pa30BaTENIbHOI MpOrpaMMbl BhICIIET0 0O0pazoBaHus (ianee —
OIl1 BO).

1.3. IlepeueHb IIaHUPYEMBIX PE3YJIHTATOB OOYUEHUS MO AUCHUIUIMHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMH pe3ynbratamu ocBoeHus: OIT BO.

B pesynbraTe u3ydeHUs AMCHUUIUIMHBI OOYYaAIOUIUICS NOJDKEH O0ManaTh CIEAYIOUUMU
KOMIIETCHIIMSIMY WM WX 9acTaMu. KOMIETeHIINY U WHAWKATOPHI MX JOCTHXKEHUS TIPUBEICHBI B
Tabymue 1.

Tabmuna 1 — [lepeyeHp KOMIIETEHIMI U HHINKATOPOB MX JOCTHKCHHS

Konn
Kareropus (rpynna) Ko u HauMeHOBaHWE HHAMKATOPA JOCTUKECHUS
HaMEHOBaHUE
KOMIIETEHIIUU KOMIIETEHIIUU
KOMIETEHIINHU

ITK-4 Crioco0OeH k
BBITIOJIHEHHUIO PaboT

10 OTJIaJKE, [1K-4.3.2 3HaeT METOBI M CITIOCOOBI HACTPOUKHU U
PETYIMPOBAHHUIO, peryaupoBaHusl MEXaTPOHHBIX U
[IpodeccnonanbHble | HACTPOUKE U POOOTOTEXHHUYECKUX CHCTEM
KOMIIETEHLINU TECTUPOBAHUIO [1K-4.Y .2 ymeeT nporpaMmMupoBaTh 1
MEXaTPOHHBIX U HacTpauBaTh MPOMBIIIJICHHBIX POOOTOB COTJIACHO
POOOTOTEXHUUECKUX | TEXHUYECKOMY 3aJJaHUIO
CHCTEM U
KOMIIJIEKCOB

2. Mecro nuctutuiiHbEL B cTpykType OI1

JucuunimHa MoXeT 0a3upoBaThCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOITUMUCS
MIPY U3YYECHUH CIEAYIONIUX AUCUUTUIAH:

— IIporpammupoBanue,

— HudopmainmoHHble YCTPOHCTBA M CUCTEMBI B POOOTOTEXHHKE.

3HaHUs, TOJyYEHHbIE NPH HM3YyYEHWHM Marepuana JaHHOM AUCIUIUIMHBI, UMEIOT Kak
CaMOCTOATEJIbHOE 3HAYCHUE, TAK U MOTYT UCIIOJIb30BaThCS IPU U3YUEHHUH IPYTUX TUCIUILINH:

— Teopus aBTOMaTH4ECKOTO YIIpaBIICHUS,

— VYnpapneHnue podotamMu 1 pOOOTOTEXHUYECKUMHU CHCTEMAaMHU.

3. OO0BEeM | TPYJOEMKOCTh JUCIIHILTAHBI
JHanaple 00 o0meM oO0beMe MUCIUIUIMHBI, TPYJOEMKOCTH OTIENbHBIX BUAOB Y4eOHOM
paboTHI IO TUCIUTUTHHE (M pacipeie]IiCHHe STOW TPYJOEMKOCTH 10 ceMecTpaMm) MPeICTaBICHBI B
Tabnure 2.

Ta6mmia 2 — O6beM U TPYJ0EMKOCTh JUCITUATIITUHBI

TpymoeMKoCTb IO
Bun yue6HO# paboThI Bcero cemMecTpam
Ne7
1 2 3
Oobwasn mpyooemMKocmb oucyunauner, | 3/108 3/ 108
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3E/ (uac)

H3 Hux uacoe npakmuueckoi no020moeKu 17 17
AyoumopHhuie 3anamus, BCETO 4ac. 34 34
B TOM YHCJIE:

nexuu (JI), (gac) 17 17

npaktuyeckue/cemunapckue 3aastus  (113),

(gac)

naboparopusie padbotsl (JIP), (dac) 17 17

KypcoBoii mpoekT (padota) (KII, KP), (vac)

9K3aMeH, (Jac)

Camocmoamenvnas paboma, Bcero (4ac) 74 74
Buo npomesxcymounon ammecmauuu. 3ayer, Tindd

mudd. 3auger, sk3amen (3auer, Judd. 3ay, ' Hudd. 3au.
K3 F*) 3au.

EX3

IIpumedanne: KaHIMAATCKHUM 9K3aMeH

4. ConeprxaHue JUCITUTIIUHBI
4.1. Pacnpeznenenue Tpy10€MKOCTH TUCHIUIUIMHEI TIO pa3/ieiaM U BUIaM 3aHITHM.
Pa3nenspl, TeMbl AUCHUIIIMHBL U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabmuua 3 — Paznesnsl, TeMbl TUCIUILINHBI, UX TPYAOEMKOCTh

Paznensl, TeMbI AUCLUITIIMHBI Jlexwm | 113 (C3)) - JIP KT CPC
’ (dac) (dac) (uac) (dac) (gac)
Cemectp 7
Paznen 1. Beaenue B AUCHUILIUHY 1 6
Paznen 2. J)KuzHeHHBIN UK pa3paboTKU 2 5
WHQOPMAITMOHHON CHCTEMBI
Paznen 3. ApxuTekTypa MUKPOIIPOLIECCOPHBIX CHCTEM 2 6
Paznen 4. OcHOBBI IPOrpaMMHUPOBAHUS Ha SI3BIKE
2 2 10
Python
Pasznen 5. Beruncnurensasle ycrpoiictsa HPII 2 2 20
Paszzen 6. Mukpokommbiotep Raspberry Pi 2
Pasnen 7. Usydyenue mukpokonTpoiepa u ESP32 2 3 6
Paznen 8. Ilepudepwuiinbie ycrpoiictea HPII 3 4 10
Pazmen 9. IlporpammmpoBaHre Ha3eMHOH pPOOOTO- 3 4 10
TEXHUYECKOH TIATHOPMEI
Hroro B cemecTpe: 17 17 74
Uroro 17 0 17 0 74

[IpakTHueckass MOATOTOBKA 3aKJIOYAeTCsl B  HEMOCPEJCTBEHHOM  BBIIIOJHEHUU
Oo0yJaroIMMHUCST  OMNpENeNeHHBIX  TPYIOBBIX  (GYHKUMH,  CBA3aHHBIX C  Oy;yei
pohecCuOHATIEHON e TENbHOCTHIO.

4.2. CopnepxaHue pa3/iejoB U TEM JICKIIHOHHBIX 3aHATHH.
Copep:xanue pa3feioB U TeM JICKIIMOHHBIX 3aHITHI MIPUBEACHO B Ta0HIIE 4.
Ta6mmma 4 — ConepxaHue pa3esioB U TeM JIEKIIMOHHOTO ITUKJIA

HOMCp pasaciia HazBanue u COACPIKAaHUC PA3CJIOB U TCM JICKITHOHHBIX 3aHATHH

1 Pa3nen 1. BBenenue B 1M CUUILIUHY

1. OcHOBHBIE TIOHATHUS B 00JIACTH MUKPOIIPOIIECCOPOB.

2. ApXUTEKTypHBbIE 0COOEHHOCTH U 0071aCTU MPUMEHEHUS
OJTHOKPUCTAJIbHBIX MUKPOKOHTPOJUIEPOB.
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3. Pacnipenienenre OCHOBHBIX PECYPCOB, MaMATh TPOrpaMM U
JaHHBIX, BBOA U BBIBOA AUCKPCTHBIX U aHAJIOT'OBBIX CUTHAJIOB.
4. IIporpamMMHBbI€ U arlapaTHbIC U CPEACTBA MOAIEPIKKH.

5. Knnaccudukarys MUKpPOIIPOIIECCOPHBIX CUCTEM, KpaTKast
XapaKTepUCTHKA BO3MOKHOCTEH U IPUMEHEHU I
MHUKPOIPOLIECCOPHBIX CPEACTB U MUKPOIIPOLIECCOPHBIX CUCTEM
Ha X OCHOBE.

Pazgen 2. 7/Ku3HeHHbIH HMKJ Pa3padoTKu MHPOPMAITMOHHOM

CHCTEeMBI

1. KackamHast MOJIETIb.

2. CrimpaneBuiHasi MOJIEIb.

3. ’)KuzHeHHBIN UK pa3pabOTKH CUCTEMbI IPUHSATHUS PEIICHUS
Ha 0a3e mMporpaMMUpPOBaHMS MUKPOKOHTPOJLIEpA.

4. BBeieHue B aBTOMAaTU3UPOBAaHHBIE HH()OPMAITHOHHBIE
cucTeMbl. M3yueHne ocHOB pa3paboTKu HHPOPMALMOHHBIX
CHCTEM.

5. PaccMoTpeHne HEKOTOPBIX METO/IOB MTPUHSATHS PEILICHHUS.

Pa3zpnen 3. ApxuTeKTypa MUKPONIPOLECCOPHBIX CHCTEM

1. CocraB 6a30B0Oif MUKPOIIPOLIECCOPHOI CUCTEMBI.

2. CuctemHas muHa.

3. XapakTeprucTuka HHTEp(EiicoB B CUCTEME.

4. OOMeH JaHHBIMH C BHEIIHEH Cpeoi.

5. bBydepuzanus 1 1eMynbTUIUIEKCUPOBAHKE IMH aJpeca U
na"HbIX. OTanuue ["apBap/ICKOi apXUTEKTYpPhI OT
apxutektypsl poH Helimana.

6. Paciuupennas I'apBapackas apXuTeKTypa MUKPOKOHTPOJLIEpA.
AJNropuT™M IMpUHLHUIA pabOThI KOHTPOJLIEpa.

7. CoBpeMeHHbIE MUKPOKOHTPOJLIEPHI.

8. Opranusanus moICUCTEMbI TAMSITH.

Pa3znen 4. OcHOBBI IporpaMMHUpoOBaHus Ha si3bike Python.
IIepemeHHBIE

Uucna

Crpoku

Crnucku

CrnoBapu

Koprexu

Oneparopsl

Onmneparop if

© o N O~ DdDPRE

. Hwuxast while
10. Iukie! for
11. OyHKIMKU

Paspen S. Beruucaureiabnble yerpoiicrsa HPII

1. ®yHKIUU BBIYUCINUTEIBHBIX YCTPONCTB.

2. CrpykTypa 1 Ha3Ha4YE€HHE JIEMEHTOB OJIHONPOIIECCOPHBIX
YIPaBJISIOMUX YCTPOUCTB.

3. CrpykTypa MyJIbTH MUKPOIIPOLIECCOPHBIX BBIYMCIATEIbHBIX
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YCTPOMCTB.
6 Pa3znen 6. Mukpoxomnsiotep Raspberry Pi
1. Omnucanue Raspberry Pi.
2. Ilpumenenue Raspberry Pi Ha KOHKPETHBIX IpHUMEpax.
3. PaccmoTpeHue nu3y4eHHOro MaTepuana, apXuTeKTyphbl,
(yHKIMOHATBHBIX BO3MOXKHOCTEH, allapaTHBIX CPEACTB U
0COOCHHOCTEH NMPUMEHEHHUS] MUKPOKOHTPOJIEPOB Ha
KOHKPETHBIX NPHUMEpPaXx.
4. PaccMoTpeHHe HEKOTOPBIX METOJIOB MPUHSTHUS PEIICHHUS.
7 Pa3nen 7. U3yyeHune MuKpoKoHTpOJLiiepa ESP32
1. OOmee onrcaHue MUKPOKOHTPOJLIEPA.
2. JloCTOMHCTBA M HEJIOCTATKH.
3. Hcnonb3oBaHue U OTIUYUTEIbHBIC YEPTHI
MUKPOKOHTPOJLIEPA.
4. PaccMoTpeHHe HEeKOTOPBIX METOJIOB MPUHSATHS PEHICHUS
8 Pasnean 8. llepudepuiinbie ycrpoiictea HPII
1. Pabota ¢ ynbTpa3ByKOBBIMH JaTYNKAMHU
2. Pabota ¢ nuH}ppakpacHbIMH JTaTYNKAMH
3. Pabora co cBeTogmogamMu
9 Pa3nen 9. [IporpaMmMupoBanmne Ha3eMHOI
pPo0OTOTEXHNYECKOH MIaT(HOPMBI
1. IIporpammupoanue asuxenust HPII
2. TlporpammupoBaHue pabOThl CBETOAHOIOB BUIUMOTO U
yIbTPapuOIETOBOIO CIEKTPa
3. IlporpammupoBanue padoThl HHPPAKPACHOTO JATIYUKA
4. IlporpammupoBaHue paboThl YIbTPa3ByKOBOI'O JaTunKa
5. IIporpammupoBanue cuutbiBareiss RFID-meTok

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS

Temel MPaKTUYCCKUX 3aHATHH U UX TPYAOCMKOCTb TPHUBCACHLI B Ta6J'II/ILIe 5.

Tabnuna 5 — [IpakTuueckue 3aHsATHS U UX TPYJOEMKOCTh

N3 aux Ne
Ne | Tembl npaktrueckux | @OpMbI NpaKTHYECKHX | TpPyIOEMKOCTh, |IPAKTUYECKOU |pa3jaeia
/1 3aHATHI 3aHATHI (dac) MMOATOTOBKH, | AUCIIHAIL
(dac) JIUHBI
Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO
Bceero \ \ |
4.4. JlabopaTtopHble 3aHATUS
Tewmbl 1ab0opaTOPHBIX 3aHATUHN U UX TPYIOEMKOCTh MPUBEACHBI B TabHIIE .
Tabmuna 6 — JlabopaTropHble 3aHATHS U UX TPYJOEMKOCTh
N3 Hux Ne
Ne TpymoeMKOCTh, | MpaKTUIECKOM | pa3ena
HaumenoBanne 1abopaTopHbIX padoT pyA » | 1P pasil
/1 (gac) MOATOTOBKH, | JUCLIHMII
(gac) JIMHBI
Cemectp 7
1 | YopaneHue J1eKTpOIBUTaTENIMU 3 3 Paznen
POOOTOTEXHUUECKOTO CPEJICTBA, pacueT 8




MPONJIEHHOTO PACCTOSIHUA.

2 | JIBmxeHue poOOTOTEXHUUECKOTO CPECTBA IO 3 3 Paznen
JIMHUY TTOCPEJCTBOM MH(PaKpaCHBIX 8
JTaTYNKOB. YTIPABJICHUE CBETOINOIAMH
BUIMMOT'O ¥ HH(PPAKPACHOTO CHEKTPA.

3 | JIBmwkeHne poOOTOTEXHUYECKOTO CPEICTBA U 3 3 Paznen
Ha OCHOBE JIaHHBIX, ITOJTy4aeMBbIX C 9
yIABTPa3BYKOBBIX JaTuyuKOB. [IpoxoxeHue
JaOUpHUHTA.

4 | Jlokanuzamus Ha ocHOBe 3HKO/1epoB U RFID- 4 4 Paznen
METOK. 9

5 | Koneunslii aBToMaT poOOTOTEXHUYECKOTO 4 4 Paznen
CpeJcTBa. 9

Bcero 17 17

4.5. KypcoBoe npoeKkTHpoBaHHe/ BHIIOTHEHUE KypCOBOU PabOTHI
VY4eOHbIM MJIaHOM HE IPESYyCMOTPEHO

4.6. CamocrosTrenbHas padoTa 00yJaromXcs
Bunpl camocTosTensHON pabOTHI M €€ TPYIOEMKOCTh IPUBEIEHBI B TA0IHLIE 7.
Tabauua 7 — Bujibl caMOCTOSTENIbHOM PaOOTHI M €€ TPYA0SMKOCTh

. Bcero, | Cemectp 7,
Bun camocrositenbHO# paboThI
Jac Jac
1 2 3
W3yueHne TeopeTHIecKoro Marepuasia
40 40
nucuuriaabl (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Bremonaenue pedepara (P)
[ToaroToBka K TeKyuiemMy KOHTPOJIIO 20 20
ycneBaemoctu (TKVY)
Homamnraee 3aganue (/[3)
KontposbHble paboThl 3a04HKHKOB (KP3)
IToaroToBKa K MPOMEXYTOYHOMU
14 14
attecranuu (ITA)
Bcero: 74 74

5. IlepeueHb yueOHO-METOINYECKOTO OOECTIeUeHUS
JUISL CAMOCTOSITENTEHON PabOThI 00YUYAIOIIUXCS IO AUCITUTUTHHE (MOTYJTIO)
Y4eOHO-MeTOIMYeCKHe MaTepualibl JUIsl CaMOCTOSITeNIbHOW paboThl O00ydaromuxcs yKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX U ANEKTPOHHBIX YUCOHBIX U3TaHUN
[lepedyeHb neyaTHBIX U SJEKTPOHHBIX YUeOHBIX M3/IaHUH MpHUBeieH B Tabaulle 8.
Tabmuma 8— [lepeyeHp MeYaTHBIX W DJIEKTPOHHBIX YUEOHBIX U3TaHUH

[Tudp/ KoumidecTBo 9K3eMILTIPOB B
URL anpec bubnmnorpadurdeckas ccpliaka OUOHOTEKE

(KpOME IIeKTPOHHBIX IK3EMITISPOB)

He npenycmorpeno




7. TlepedeHb 3JIEKTPOHHBIX 00pPa30BaTEIbHBIX PECYPCOB
MH()OPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHO# ceTH «VHTepHeT»
[epeueHn AIIEKTPOHHBIX 00pa3oBaTebHBIX pecypcos UH(OPMAIIMOHHO-
TEJICKOMMYHHKAMOHHOW ceTH «HTepHeT», HEOOXONMMBIX [UIi OCBOCHUS HCIHILUINHBI
npuBezieH B Tabnuue 9.

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

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

8. Ilepeuenb MH(POPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mporpaMMHOr0 o0OECHeueHUs, HCIOJIb3YEeMOT0 TMPH OCYIIECTBICHUU
00pa30BaTeNILHOrO Mpolecca M0 AUCLUIIUHE.
[lepedeHp UCIONB3yeMOTr0 MPOrPaMMHOT0 obecrieueHus npejacrasieH B Tabuuie 10.

Ta6ymmma 10— [Tepeyers mporpaMmMHOTo o0ecrieueHus

Ne i/m HanmeHnoBaHue

He npenycmotpeno

8.2. IlepeueHb HH(OPMAMOHHO-CIIPABOYHBIX CHCTEM,HCIIOJIb3YEMbIX pu
OCYIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOIIecca MO0 JUCIUILTHHE

[lepeyeHb HCMONB3YEeMbIX HWH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTABICH B
Tabauie 11.

Tabnuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HanmeHnoBaHue

He npenycmotpeno

9. MarepuanpHO-TeXHHYECKast 6a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBJICHUS
00pa30BaTeILHOTO TpoIiecca Mo TUCIUTUIHHE, TIPECTaBICH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHIUYECKON 0a3bl

Ne HaunmeHoBaHue cOCTaBHOM yacTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOHN 0a3bl (pu HEOOXOMMOCTH)
1 | MynpTuMenniiHas JeKIUOHHAs ayIUTOPUS 110
KomMmnbrotepHslii kacce 110
3 | JJaboparopus «VHXEeHEpHBIH rapaxo» 110

10. OueHo4HBIE CpeACTBA TSI POBEICHUS TPOMEKYTOUHOM aTTeCTaIluu
10.1. CocTaB OILIGHOYHBIX CPEACTB ISl TPOBEACHUS IPOMEKYTOUHOH aTTeCcTalluu
00yJaromuXcs 1Mo JUCIUTIINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB JAJIsl IPOBEACHUSI POMEKYTOUHON aTTeCcTalluu

By npomexyTo4HOM aTTecTanuu [lepedyeHb OLICHOYHBIX CPECTB

JuddepeHpoBaHHbIi 3a4ET Crniucok BonpocoB K 1u¢¢.3auéry;
IIpuMepHBIil TepeyeHb BOIPOCOB ISl TECTOB.




10.2. B kayecTBe KpUTEpUEB OICHKH YPOBHA C(POPMHUPOBAHHOCTH (OCBOCHU)
KOMIIETEHIIMH 00ydJarouMMHCcs MPUMEHseTCsl 5-0ayulpHas MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINI, KOTopas mpuBeaeHa B Tabuune 14. B Teuenne cemectpa MOXKET HCIOIB30BaThCS
100-6amtpHas ~ mKajga ~ MOAYJIBHO-PEUTHHTOBOM  CHUCTEMBbl ~ YHUBEpPCUTETa,  IIpaBUja
UCTIOJIb30BaHUSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATUBHBIM aKTOM
['VAIL
Tabmuna 14 —Kpurepuu onieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIETEHITHH

Or1eHKa KOMITETEHITUI

XapakreprucTika chOpMUPOBAHHBIX KOMIIETEHI I
5-0ayubHas mKana PaKTep (bopmp

— oOyyaromuicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOrPAMMHBIN
MaTepua;

— YBEpPEHHO, JIOTHYHO, ITOCIIE0BATEIHLHO U TPAMOTHO €T0 M3JIaracr;

— ONMHpasCh Ha 3HAHWS OCHOBHOW W JIOTIOJHHMTEIBHOW JINTEPATYPHI,
TECHO IPHBS3bIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHHS C MPAKTHICCKON
JESITEIIbHOCTHIO HAIPABIICHMS;

— yMeno 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMEBIE UM HJICH;

— JIeJIaeT BBIBOALI H 000OIIECHHS;

— cBOOOJIHO BJIaJICCT CHCTEMOM CIIeIMATM3UPOBAHHBIX TOHSITHH.

«OTJIIMYHO»
(Ga4uTCHO»

— 00yJaromuics TBEPIO YCBOWII MPOTPAMMHBIN MaTepHa, TPaMOTHO H
[0 CYIIECTBY W3JIaraeT €ro, ONUpasCh Ha 3HAHUS OCHOBHOU
JUTEPaTypPHL;

— HE JIONYCKAEeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C NPAKTHYCCKON JESITEIHHOCTHIO
HaIPaBIICHUS;

— apryMEHTUPYET HAy4YHbBIC TOJI0KCHUS;

— JIeJIaeT BBIBOALI H 000OIIECHHUS;

— BJIQJICET CHCTEMOH CIICIIMATN3UPOBAHHBIX MTOHITHA.

«XOpOLIO»
(Ga4YTCHO»

— oOyyarouuiicss yCBOWJI TOJbKO OCHOBHOW IPOrpaMMHBIA MaTepua,
II0 CYIIECTBY M3JIaracT €ro, ONHPasCh Ha 3HAHUSA TOJbKO OCHOBHOM
JIUTEPATYPBI;

— JIONyCKaeT HeCYIEeCTBEHHbIE OIINOKU U HETOYHOCTH;

— UCIIBITBIBAECT 3aTPYAHEHUS B IIPAKTUYECKOM IPUMEHEHUN 3HAHWUU
HallpaBJICHUS,

— cn1abo apryMeHTUpPYeT Hay4dHbIE MTOJIOKEHHUS;

— 3aTpyaHsieTcs B GOpMYIMPOBAHUN BBIBOAOB M 0000OIIEHHUI;

— 9YaCTUYHO BJIAJCET CUCTEMON CIIENMAIIM3UPOBAHHBIX OHATHMH.

«yZI0BJIETBOPUTEIILHOY
«BaYTEHO»

— o0ydJaromuiicss He YCBOWJI 3HAYUTENBHOW YacTH MPOrPaMMHOTO
MmarepHaa;

— JIOMYCKaeT  CYLIECTBEHHbIE  OMMOKM W  HETOYHOCTH  HpHU
paccMOTpeHHH Ipo0JIeM B KOHKPETHOM HalpaBIICHUH,

— MCTIBITBIBAET TPYIHOCTH B MPAKTHYECKOM MPUMEHEHUH 3HAHMIA;

— HE MOXKET apryMEHTHPOBATh HAy4YHbIE MTOJIOKECHMUS;

— He (JOpMYJIHPYET BBIBOJAOB U 0000IICHHH.

«HEY/IOBJICTBOPHTEIIHHOY
«HE 3aUTCHO»

10.3. TunoBble KOHTPOJIbHBIE 3a/1aHUS WM UHBIE MaTEPHAIIBI.
Bomnpocsr (3agaun) asns sK3aMeHa mpeIcTaBiIeHb! B Tabiuie 15.

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

No mi/mm [Tepedyens BonmpocoB (3a1av) 115 IK3aMeHa Koz
WHAWKATOpa
Y4eOHBIM IIIAHOM HE MPEIYCMOTPEHO
Bompocsr st mudd. 3auera npeacrapneHsl B Tadbnuie 16.
Tabmuma 16 — Bonpocs! mis qudd. 3avera
Ne n/mt [Tepeuens Bonpocos i Audd. 3ayera Kon
WHAUKATOpa

10




1. Knaccudukanust TUIIOB U apXUTEKTYP COBPEMEHHBIX [1K-4.3.2
MHUKPOKOHTPOJJIEPOB.

2. O6acTi NPUMEHEHUSI MUKPOKOHTPOJLICPOB. I1K-4.3.2

3. [TpuHuMIBI HOCTpOeHUs napamuienabHoro nopra. Ilogkmouenne | 11K-4.3.2
BHEIIIHUX YCTPOMCTB K MUKPOIIPOLIECCOPY.

4. [IpuHIUIIBI TOCTPOECHUS MOCIEA0BATENBHBIX IOPTOB. BH b [1K-4.3.2
110CJIEIOBATENIbHBIX IIOPTOB.

S. S13BIKM IPOrpaMMUPOBAHUS 111 MUKPOKOHTPOJUIEPOB. 11K-4.3.2
6. Hanucanue nporpamm 11t MUKponporieccopoB. [lonsitue [1K-4.Y.2
POTPaMMbI-MOHHUTOPA M OTIEPAIIMOHHON CUCTEMBI pEaIbHOTO

BpPEMEHHU.

7. Oco0EHHOCTH apXUTEKTYPhl MUKPOKOHTPOJIJIEPOB. I1K-4.3.2
ITonyssipHbIE CEMENCTBA MUKPOKOHTPOJIIIEPOB.

8. Kak MOXHO KOHBEpTHPOBATh BXOIHBIE 3HAYEHUSI OJTHOTO I1K-4.3.2
JMana3oHa, B BBIXOJAHbIE 3HAYEHUsI IPYTroro auana3oHa?

9. Uro npounsBoaut komanzaa delay? 11IK-4.Y .2

10. Uro Takoe [LI1M? [1K-4.3.2

11. Yro Takoe hoTope3uctop? I1K-4.3.2

12. Uro siBrsieTcst nepeMeHHoi B Python? [1IK-4.V.2

13. O KakuX BCTPOEHHBIX TUIIaX OOBHEKTOB SA3bIKA [IK-4.Y .2
IPOTPaMMUPOBAHUS BBl Y3HAIH?

14. Kakumu tTunaMu MoryT ObITh IpEJICTaBIEHbI yncia? [1IK-4.Y.2

15. MO>HO 1M 3a1McaTh MAaTEMaTUUECKYIO OIIEPALIUIO C 11IK-4.Y .2
NIEPEMEHHOM TakK, YTOOBI 3aT€M IOJyYEHHOE 3HaUYeHue ObUIo
MIPUCBOCHO €i1?

16. UeM cTpOKH OTJIMYAIOTCS OT CHUCKOB, CJIOBapei? [1K-4.Y.2

17. Uto 00111ero y CucKoB U KOPTEKei? 11IK-4.Y .2

18. st uero ucnonw3yrorces onepatopbl? Kakue omnepaTtopbl Bam [IK-4.Y.2
BCTPETHJIMCh B U3YUEHHOM pazjene?

19. Kax BemosnHsiroTcst iukiiel while u for? I1K-4.Y .2

20. Jlist yero HyXHbI QYHKIIMU U KaK UX BbI3BAaTh? [1K-4.V.2

21. Amnpobanuio Kakux 0a30BbIX MPUHUIUNOB (pyHKIMOHUpoBaHusa | [TK-4.3.2
HazeMHBIX PC mo3BOJISIET OCYIIECTBIATH pOOOT?

22. YTo BXOJUT B cOCTaB 0A30BBIX 3JIEMEHTOB KOHCTPYKIIHHU? 11K-4.3.2

23. Kakas xonecHast 6a3a HCITOJIb30BaHA MTPH peaTH3aIAH I1K-4.3.2
paccMaTpuBaeMoi poOOTOTEXHHUECKON MIaT(hOpMBbl?

24, [lepeuncnure BEIUMCIUTEIBHBIE YCTPOUCTBA B COCTABE [1K-4.3.2
CHCTEMBI.

25. Kakue nopter GPIO npenHa3HaueHsl 1)1 MOBEPXHOCTHOTO [1K-4.3.2
MoHTaxka — HAT-ycTtpoiictB? HazoBuTe ux HoMepa.

26. Hasoute nporeccop, UCIOIb30BaHHBINA B OCHOBE [1K-4.3.2
MukpokoHTtposuiepa ESP32. Kakoe konu4yecTBo BBIBOJOB
pealn30BaHO B MOCJIEIHEM ?

27. Yewm siBisiercst Raspberry Pi? Onuinute Ha3Hadenue ocHoBHbIX | [1K-4.3.2
noptoB. Kakue QyHKIIMN UMU pean30BbIBAIOTCS?

28. ['ne pacrionoxkens! Y3-mgatauku podoTta u mouemy? B kakom [1K-4.3.2
KOJIMYeCTBE?

29. Packpoiite ab6pesuatypy MMC u naiite onpenenenue. I1K-4.3.2

30. Onwumute npuniun padorsl MK-narunka. 11K-4.3.2
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IlepeyeHp TeMm Ui KypCOBOTO IPOCKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI
MpeACTaBICHBI B TabmwmIe 17.
Tabmuua 17 — IlepeueHb TeM 7151 KypCOBOTO MPOEKTUPOBAHMS/BHIIOJTHEHUSI KYPCOBOM pabOThI

Ne /i [TpuMepHBIii IepeYeHb TeM Il KYpPCOBOTO MPOEKTUPOBAHUS/BHIITOIHEHHS
} KypCOBOH pabOThI

Y4eOHBIM IIIAHOM HE TPEAYCMOTPEHO

Bonpocel s mpoBeneHHS MPOMEXKYTOYHOM aTTECTAallMd B BHJIE TECTHPOBAHUS
MpeACTaBICHBI B Tabnwmie 18.
Tabmuna 18 — [IpumepHbIii epeueHb BOIIPOCOB ISl TECTOB

No /it [IpumepHbIil IepedeHb BONPOCOB JIJIsl TECTOB Ko
WHJUKATOpa
1. | B xakoii cTpoyke HET OMUOKH? [1K-4.Y.2
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 aHATIOTOBOTO BXO/[a HCIIOIB3yETCs [IK-4.Y.2

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

3. | Kakas ¢pyHKuMs 3auCBIBAET MCEBA0-aHATIOTOBOE 3HaYeHHe, ucronb3ys | [1K-4.Y.2
CXEMY C HIMPOTHO-UMIYIbCHOU Moaysinueit (PWM), Ha BbIXOTHOM
BBIBOJI, ITOMe4eHHBIA Kak PWM?

1. pinMode(pin, INPUT)

2. analogWtite (pin, value)

3. nalogRead (pin)

4. digitalRead (pin)

4. | Kakoil pyHkuuei B mporpaMMe MOKHO Ha3HauUTh BBIBOLY nopT BBoAa: | [1IK-4.V.2
1. pinMode(pin, INPUT);
2. Serial.begin(9600);

3. void loop (){}

4. val = Serial.read ();

5. | Ha xakue xapakTepuCTHKH npoleccopa BiuseT pazaenenue namsastu MK | I1K-4.3.2
Ha NaMsTh NPOrpamMM U NMaMsATh JaHHbBIX?
1. o6wvem mamsTu
2. DSHepromnoTpedIeHue;
3. TPOU3BOIUTEIHHOCTD;
4. CTOUMMOCTE;

6. | Ilogcucrema namMsTH MUKPOKOHTPOJUIEPA HE COIEPIKUT [1K-4.3.2
1. mamsTH JaHHBIX

2. TaMATH NPOrpamm;

3. omepaTUBHON MaMSATH;
4. accolMaTUBHON MaMsITH;

7. | Yro o3HauaeT NOSBUBILIASCA MTOCIE KOMIENAUU Iporpammel omubka " | [1IK-4.Y.2
"PIN 1" was not declared in this scope"?

1. He 3akpsiTa cko0a wiM HeT TOUYKH 3anaroif nmocne "PIN1"

2. B ckerue He 00bsBieHa nepemMeHHast "PIN1"

3. B ¢ynknum pinMode() He ncnonp3oBano uMs opta "PINT"

8. | Ilpoueccopsl, B KOTOPBIX HAOOP BHIMOIHIEMbIX KOMaH COKPAIIEH 10 11K-4.3.2
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MUHUMYMa, OTHOCSITCS K THITY:
1. RISC-mpoueccopsr;
2. Tlpomeccopsl ¢ ['apBapackoit apXUTEKTYPOI;
3. CISC-npoueccopsr;
4. Tlponeccopsl ¢ [IpHHCTOHCKOM apXUTEKTYPOH.

9. | MukpormpoleccopHas cucTeMa KaKoro THIa pa3padaThIBaeTCs yalle [1K-4.3.2
BCEro?
1. MuKpokoMIbIOTEp
2. KOMIBIOTEP
3. pazpabotka HE TpeOyeTcsl, UCMOIB3YIOTCS TOTOBBIE CUCTEMBI
4. MHKPOKOHTpOJUIEP

10. | Kakas apxuTekTypa MUKpOIIpoIieccopa Xapakrepusyercs pazaenenuem | 11K-4.3.2
MaMSITU JaHHBIX U TaMSITH porpamm?
1. don-Heiimana
2. TapBapackas
3. IIpunrCTOHCKAs
4, KeMOpumKckas

11. | Kakas cxema roka3bIBaeT JIOTHYECKUE CBA3U MEXKAY DJIEMEHTaMHU [1K-4.3.2
CUCTEMBI M BMECTE C BPEMEHHBIMU IHarpaMMaMU MOJIHOCTHIO
ornpeaenseT GyHKIUH alapaTHON YacTH U JaéT MOJTHOE MPEICTABICHHE
o e¢ pabore.

1. crpyxrypHas

2. TpUHLMIIHATIbHASL

3. (byHKIMOHATBHAS

4. moTokoBas

12. | MukporporeccopHasi cuicTeMa Kakoro THIla He 00ecrieuuBaeT [1K-4.3.2
yIIpaBJeHUE BHEITHUMHU YCTPOHCTBaMu?
1. MHKPOKOHTpPOJIIEP
2. KOHTpoJUIep
3. Bce TUIBI 00ECTIeYNBAIOT YIIPABICHHE BHEITHUMHU YCTPOUCTBAMHU
4. KOMIIBIOTEp

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYaIOIIUXCS 3a09HOU (hOPMBI
o0ydeHus, Ipe/ICTaBICHbI B Ta0wmie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

No /it [TepeyeHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. MeTtoguveckre  MaTepUalbl,  ONPEACISAIONME  MPOUEAYPHl  OICHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIOUIUX dTanbl (OPMUPOBAHHUS KOMIETECHIIUN, COJIEpKaTcs B
JIOKaJbHBIX HOPMATUBHBIX akTax [ YAIl, periaMeHTHpyIONUX TOPSIOK U MPOIEAYPY
MPOBEJICHUS TEKYIIEr0 KOHTPOIIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTECTAIlMH O0YyJaroIIuXcs
I'VAIL

11. Meroaudeckue yKazaHus Ui 00YJarOIIUXCs IO OCBOGHHUIO TUCITUTLTAHBI

11.1. Meroauueckue ykazaHMs s OOy4aroUXcs 10 OCBOEHHMIO JIEKIIMOHHOTO
Marepuana

OcHOBHOE Ha3HAYEHHME JIEKIIMOHHOTO MarepHaja — JIOTHYECKH CTPOWHOE, CUCTEMHOE,
rmy0oKoe M SICHOE W3JIOKEeHHe y4eOHOro Martepuana. HasHaueHne COBpEMEHHOW JIEKIMH B
paMKax JIUCIHMIIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(POPMALMIO 1O TEME, a B OCBOCHUU
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dyHaaMeHTaNbHBIX TpoOJeM JUCHMIUIMHBI, METOJOB HAyYHOrO TIO3HAHMS, HOBEHIINX
JOCTHO)KEHUI HaydHOH MbIciu. B yueOHOM mporecce JIEKIUsS BBINOIHAET METOJ0JI0IMUYECKYIO,
OpraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIUH. JIEKIMs pacKpbIBaeT MOHATUHHBIN anmapar
KOHKPETHOH o0siacTH 3HaHus, €€ mpoOieMbl, JaeT LEJIbHOE IPEICTaBICHUE O AUCLUILIUHE,
MOKa3bIBAET B3aMMOCBS3b C IPYTUMHU JAUCIHUTLTHHAMU.

IInanupyemMble pe3yabTaThl IPU OCBOEHUH 00yYarOMUMUCS JIEKIIMOHHOTO MaTepuaa;

— TIOJIyY€HHE COBPEMEHHBIX, LEJIOCTHBIX, B3aWMOCBA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OINpeNeNsIeTcs LIeJIeBOM YCTAHOBKOM K KaXK10l KOHKPETHOH TeMe;

— TIOJIyYEHHE OTIBITa TBOPUECKOH pabOThl COBMECTHO € MPENOaBaTEIEM;

— pa3BuTHE NPO(PECCHOHANBLHO-IEIOBBIX  KAuecTB, JIIOOBU K  TOpeaIMeTy |
CaMOCTOSITEIbHOTO TBOPYECKOTO MBIILICHUSI.

— MOsIBJIEHHE HEOOXOAMMOro HHTEpeca, HE0OXO0AUMOTO Il CAMOCTOSITEIbHON pabOThI;

— T[OJIyuyeHHE 3HaHMH O COBPEMEHHOM YpPOBHE pa3BUTUS HAyKH U TEXHUKH U O
IIPOTHO3€ UX Pa3BUTHs Ha OJM>KaIINe TO/ibl;

— Hay4yuTbhCS METOJUYECKH 0OpabaTbiBaTh MaTepuan (BBIACIATH TIABHBIC MBICTH H
MOJIOKEHHS, TPUXOAWTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HMX B  Pa3IMYHBIX
bopMynupoBKax);

— TOJIy4eHHE TOYHOTO TOHUMAHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSTHA.

JIeKIIMOHHBI  MaTepua’l MOXKET COINpPOBOXKAATHCA JAEMOHCTpauuedl chnaiioB
UCTIOJIb30BAaHUEM DPA3aTOYHOIO MaTepualia IpH MPOBEIECHUH KOPOTKHX TUCKYCCHH 00
0COOEHHOCTSX MPUMEHEHUS OTJEJIbHBIX TEMATHK 10 TUCLUILIIMHE.

CTpyKTypa pe1ocTaBIeHUs JICKIIMOHHOTO MaTepuaa:

— VYcTHOe u3noxeHue nH(popMaliy, WITIOCTPUPYEMO cliaiilaMy IPe3eHTalUH;

— JlemoHcTpanus rpadguueckux marepuanoB (B ToMm uucie (GoTo-, Buaeo-, rpadukos,
TaOJMI U T.1.) B LEJAX BU3YyaJIM3alluy NIPE/ICTaBIEHHON B YCTHOH (opMe nHpopmManuy;

— OOcyxeHue noxy4eHHoU nHpopManuu B popMe TUCKYCCHH, pa300p MPaKTHIECKUX
IPUMEPOB.

11.2. Meroauueckue ykazaHusi Uil OOyYaroIIMXCS IO BBIOJHEHUIO J1a00PATOPHBIX
pabot

B xone BeimonHeHus m1a0OpaTOpHBIX pPAabOT oOydaromuics MAOKEH YIIIyOUTbh H
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOM METOIMKONM M TEXHHUKOU
HKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(PHUKAIIMOHHON XapaKTePUCTHKOW 00ydaromerocs.
Beinonnenue 1abopaTopHbIX paboOT COCTOMT M3 SKCIIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTeW U KOHTPOJIBHBIX MEPOITPUATHUI.

BeinonHenue 51a00paTopHBIX PadOT OOy4yaromMMCS SBJISIETCS HEOTHEMJIEMOM YacThIO
W3YYEHUS JUCLUIUIMHBL, ONIpENesiseMol Yy4eOHbIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
o0ecreynBaroIuM pelIeHue CcIeIyIoIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TpuoOpeTeHHe HaBBIKOB MCCIEAOBAaHHSA MPOLECCOB, SBIEHUHM U OOBEKTOB,
M3Y4aeMbIX B paMKaxX JaHHOW JUCLMILIUHBL,

— 3aKpeIUICHHE, PAa3BUTHE M JETaJN3alMs TEOPETUYECKUX 3HAHMUN, IOJYyYEHHBIX Ha
JEKLUSX;

— TOJy4YyeHHe HOBOM MH(OpMAaLMK 110 U3y4aeMON AUCIUILIUHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOW  paboTel ¢ 1a00paTOpHBIM
000pyI0BaHUEM U IPUOOPAMHU.

3aganue u TpeOGoBaHMS K IPOBEICHUIO J1a00PATOPHBIX paboT

1. Ilpuctynats k paboTe MOKHO TOJIBKO MOCIIE 03HAKOMIIEHHS ¢ paO0OYUM MECTOM.

2. Ilepen BkmoueHueM OBM yOenauTbCsi B TOM, YTO BCSl BKIIOYEHHAs B CXEMY
KOMMYTallMOHHAs anmnapaTypa (KHOIKH U Jp.) HAXOIUTCS B HA/IJIEKAILEM COCTOSIHHUH.
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3. IIpu BKJIIOYEHHH U B MPOLIECCE PETYIUPOBAHUS CICAUTH 33 MOKA3aHUSMU OCHOBHBIX
MPOTPAMMHBIX MOAYJICH.

4. B mporiecce pabOThI HE OCTABIIATH 0€3 MPUCMOTpa pabodee MecTo, KOTOPOe HAXOAUTCS
MOJ1 HAIIPSDKEHUEM.

5. He kacaTbCsi HEM30IMPOBAHHBIX YacTeill MPUOOPOB M anmapaToB, KOTOPbIE HAXOAATCS
MOJ1 HAIIPSDKEHUEM.

6. K naGopaTopHbIM 3aHATHSAM JOMYCKAIOTCS TOJBKO T€ CTYICHTBHI, KOTOPHIE YCBOWIIU
npaBuiia 6€30MaCHOCTH.

9. JIabopatopubie pabOThI BBITOIHSIOTCS OPUTAION CTYJACHTOB B COCTaBEe HE MEHEE IBYX
YeJIOBEK.

10. Kaxnaplii CTYAGHT JOJDKEH TOATOTOBUTHCA K JiaboparopHoir paborte. Ilpum
HEJO0CTAaTOYHOU MOJATOTOBKE CTYJEHT HE JOMYCKAETCs K €€ BBIIIOJHEHUIO.

11. Hannucannas nporpaMma JoJKHa ObITh IIPOBEPEHA IPEIIOAABATEIEM, KOTOPBIN 110CIIE
MIPOBEPKU JaeT pa3pellieHue Ha MPOBEICHUE OIBITOB.

12. ITlepen BKIIOYEHHEM HPOTPAMMBI CTYIEHT, MPOU3BOAALINKA TaHHYIO OIEpAalHIO,
JOJIKEH MPEeAYNpeIuTh YICHOB cBoeil Opuraasl 00 aToM (hpa3oit «HaunHaem sKcriepuMeHT».

13. Pe3ynbpTaThl M3MEpPEHHH IO KaXKJIOW XapaKTEPUCTHKE JOJDKHBI OBITh IPOBEPEHBI
npenojaBaTenemM.

14. TTocne nopaboTKH MporpaMmMa JI0JDKHA OBITh IIPOBEPEHA MPEIOIaBATEIIEM.

15. B cinyuyae BO3HHMKHOBEHHUS aBapuUiHON cHUTyaluu (TMOsBIEHUE AbIMA, 3alaxa Tapw,
HECBOMCTBEHHBIX 3BYKOB, HCKpPBI M Jp.) Ha paboyeM MecTe HEOOXOIUMO HEMEIJICHHO
OTKJIIOUNUTE DBM 0T HanpsikeHust 1 COOOIUTH 00 ’TOM COOBITUH MTPETOAABATEITIO.

16. CtyneHT moJDKeH Oepe)HO 00pamaThCs ¢ MPEAOCTaBISIEMBIM €My 000PYIOBaHHEM U
KOMIIBIOTEPHON TEXHUKOH, 3allpeliaeTcs AeIaTh HAAMUCH MEJIOM, KapaHalloM U YePHUIAMHU.
Hemnb3s 3arpomoxaate pabodee MecTo mpuOOpaMH | armapaTraMy, KOTOpbIe HE UCTIOIBb3YIOTCS B
nabopaTtopHOit paboTe, OCTaBIATh HA HUX KHUTH, TETPAAU U JP. IPEIMETHI.

17. K crnepyromeMy 3aHITHIO KaXKIbIM CTYIEHT JO/DKEH COCTaBUTH OTYET 110
npebIayiei 1abopaTopHOi paboTe B COOTBETCTBUU C YCTAHOBJICEHHOM (OPMOH.

Crtpykrypa u hopma oTuera 0 1a00paTopHOM paboTe

B ordere 00si3aTenbHO JOIDKHBI OBITH OTPa)XEHBI cienyroniue pasnensl: «Ha3Banue»
«enp pabote», «Comepxkanue paboTb», «CXembl UCHBITaHUNY», «Pe3ynbTaThl U3MEpEeHUN U
BBIUMCIICHUI», «AHAIN3 MOJYyYEHHBIX XapaKTEpUCTUK M KpaTKue BBIBOJBDY. B coctaB oruera
MOTYT OBITh BKIIOYEHBI JPYTHE pa3felibl, KOTOPbIE YYUTHIBAIOT CHEUU(HUKY BBHIMOTHIEMON
nabopaTopHO# paboThI ((HOTO IKCIIEPUMEHTOB, TPOTPAMMHBIN KO U Ap.). HeoOxoaumpie cXemsl,
PUCYHKM U TpaQUKd MOXKHO YEpPTHUTHh KapaHIalloM JHOO0 C HMCHOJIb30BaHUEM CHEIHalbHBIX
MPOTPaMMHBIX TTPOAYKTOB Ha MIEPCOHATLHOM KOMITHIOTEPE.

TpeboBanust k 0hopMIIEHUIO OTYETA O JIabopaTOpHOU paboTe

Pe3ynbpTaThl BBINOJIHEHHBIX JIAOOPATOPHBIX PaboOT, O0GOpMIISIOTCS B BHUJAE OTYETa IO
olHOMY 00pa3iy. OTueT NUIIyT C OJHOW CTOPOHBI JucTa Gpopmara A4 (pazmepom 210%297 mMm).
OCHOBHBIE HaIMTUCH BBIMOJHAIOT B COOTBETCTBUH ¢ I'0ccTaHIapTOM.

Bce BbImoHEHHBIE U TONMTUCAHHBIE PYKOBOJIUTENIEM OTYETHI 10 JTAOOpaTOPHBIM paboTam
CKJIaJIIBAIOT B JIOTHYECKOH IOCIIEA0BATENbHOCTH M OpoltopyroT. [Ipu GobiioM KoiauyecTBe
cTpaHull (OoJiee JECSITH) COCTABIAIOT COJIEp)KaHHWE OTYeTa, KOTOPHIM pa3MeliarT B aabboMme
10CJI€ TUTYJIBHOTO JHcTa. TUTYIBHBIN JHUCT AODKEH MMETh Haanuch «KypHan mabopaTOpHBIX
paboT (oTueThl)» ¢ (hamMuIueil pykoBoauTens (pernoaaBaTesb) U UCIIOJHUTENS (CTYIEHT).
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11.3. MeToauyieckue yKazaHus JUIsl 0OYJArOIIUXCS TI0 IPOXOXKACHUIO CAMOCTOSATEIHHON
paboTHI

B Xxoje BBITIOTHEHUS CaMOCTOSTEIBHONW Pa0OThI, OOYUYAIONIUICS BBIMIOIHSAET paboTy 1O
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IpErojaaBaressi, HO 0e3 ero HemocpeICTBEHHOTO
y4acTusl.

B mpornecce BBIMOTHEHHUS CaMOCTOSITENILHON paboThl, Yy oOywaromierocst (GopMupyercs
1enecoo0pa3sHoe IIAHUPOBaHUE PaboOUero BpEMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHUU U CHCTEMAaTH3allUU NMPUOOpETaeMbIX 3HAHUI, 00ECHeurBaeT BBICOKUMN
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOYYCHHS, IMOMOTaeT IOJyYUTh HABBIKA TIOBBIIIICHUS
pohecCuOHaNBLHOTO YPOBHSL.

MeTogudyeckuMl ~ MaTepualaMH,  HAMPaBJSIONIMMH  CaMOCTOSITEIbHYIO  paboTy
00y4JarOIIUXCASBISIOTCS:

— y4eOHO-METOJIMYECKHUI MaTepual o JUCHUILIUHE.

11.4. MeTtoguueckue yKazaHMus Uil OOYYaroIIMXCS IO IPOXOXKACHHUIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTHU

Texkymuil KOHTpPOJIb YCIEBAEMOCTHM IIPELyCMaTpPUBAaET KOHTPOJIb KayecTBa 3HAHUU
00yYaroIuxcsl, OCYLIECTBISEMOIO B TEYEHUE CEMECTpa C IIeJIbI0 OLIEHUBAHMS XOJa OCBOCHMS
JUCLUIUINHBI.

Tect mpencrasisier coboil HabOp CTaHAAPTU3UPOBAHHBIX 3aJlaHUM, MO pe3ylbTaTaM
BBITNIOJIHEHUSI KOTOPBIX MOKHO HM3MEPUTh HEKOTOPBIE JINYHOCTHBIE XAPAaKTEPUCTHKHU, & TAKKE
YPOBEHb YCBOCHMS 3HAHMI, YMEHHM U HABBIKOB UCIIBITYeMOro. IIpumepHsIii epeyeHs BOIPOCOB
JUI TECTOB INpeJICTaBIIeH B Tabnuuue 18.

[lonoKUTENbHBIM pPE3yNbTAT TEKYLIETO KOHTPOJISL YCIEBAEMOCTHM J1ae€T CTYIACHTY
JIOTIOJIHUTENBHBIN 0ajul pU MPOBEJCHUU MPOMEXYTOUHOM aTrTrecTanuu. Pe3ynabTaThl TEKyIIEro
KOHTPOJII MOT'YT YYHUTBHIBATHCS IPU MIPOBEACHUN IIPOMEKYTOUYHOHN aTTECTALIUH.

Cucrema OLEHOK IIpU IHPOBEIECHUU IPOMEKYTOYHOM AaTTEeCTalMM OCYLIECTBIIAETCS B
cooTBeTcTBUU ¢ TpeboBaHusMu [lonoxeHuit «O TekylleM KOHTPOJE YCIEBAEMOCTH U
OpoMeXyTouHoW arrectauuu cryfaeHToB ['YAII, oOywaromuxcs MO NporpaMmbl BbICIIETO
obpazoBanus» U «O MOIYTBHO-PEUTHHTOBOM CHCTEME OIICHKHM KadecTBa Yy4eOHOW paboThl
ctyneHtoB B 'Y AIy.

11.5. Metoauueckue ykazaHus Al OOy4aroUIMXcs MO MPOXOXKICHUIO MPOMEKYTOYHON
aTTecTaluu

[IpomexyTouHas  artectanus  OOydalOmIUXCs — MpeAycMaTpUBaeT  OIICHHBAHHE
MPOMEKYTOUHBIX U OKOHYATENIbHBIX PE3yJbTaTOB OOYy4EeHHS MO AuciuiuimHe. OHa BKIIIOYAET B
ceos:

— muddepeHIMpoBaHHBIA  3a4eT — 23TO (opMa OIEHKH 3HAHUM, TMOTyYEeHHBIX
00ydJaronMcs Mpu U3YYSHUH JTUCIHIUIMHBI, TPU BBHITIOJIHEHHH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, Hay4YHO-HCCIEA0BATENBCKUX PAOOT U MPOXOKICHUH MPAKTUK C aTTECTAllMOHHON OIIEHKOU
«OTJIIMYHOY, «XOPOLIO», «yIOBIETBOPUTEIBHOY, «HEYI0BIETBOPUTEIHLHO.

Cucrema OLEHOK IpPH MPOBEACHUU NPOMEKYTOUHOM AaTTECTAlMM OCYIIECTBIAETCS B
cooTBeTcTBUU ¢ TpeboBanusimu [lomoxkennit «O TekylieM KOHTPOJE YCIIEBA€MOCTH U
MPOMEXKYTOUHON arTectanuu CTyAeHTOB ['YAII, oOy4arommuxcsi MO MporpamMmbl BBICHIETO
obpazoBanus» U «O MOIYTBHO-PEUTHHTOBOM CHCTEME OIICHKM KadecTBa y4ueOHOW pPaOOThI
crynentoB B 'Y AIIy.

[IpomexxyTouHast arrecTamusi OIEHUBACTCS IO pPE3yJbTaTaM TEKYIIET0 KOHTPOJIS
ycreBaeMocTu. Criucok BompocoB (Tabnwima 16) Kk MPOMEXyTOUYHON aTTecTallid YTBEPKAAETCs
kadenpoll M BbIIAETCS CTyIEHTaM JUisl O3HaKomiieHus. B ciydae, ecnu CTyAeHT 1o
YBOXHUTEIHLHOW MPUYUHE HE BBIMTOIHUI TPeOOBAHUS TEKYIIETO KOHTPOJS, MY MPEI0CTaBISETCS
BO3MOXKHOCTh CJaTh 3aJIOJDKCHHOCTH 110 TPOMYIICHHBIM TemaMm. @opMa mpoBeAcHUs
MIPOMEKYTOUHOM aTTECTallU — MUChbMEHHASI.
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Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit
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