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AHHOTaUs

Hucuunnuna «I[IporpaMMupoBanre MUKPOKOHTPOJUIEPOBY BXOIUT B 00Opa3OBaTEIbHYIO
poTrpaMMy BBICIIET0 00pa3oBaHUs — MPOrpaMMy OakallaBpHara 10 HaIpaBICHUIO MOJATOTOBKH/
crennaibHocti 15.03.04 «ABTOMaTH3alUsl TEXHOJOTMYECKUX MPOLIECCOB M MPOU3BOJCTBY»
HANPABICHHOCTH «ABTOMATU3AINS TEXHOJIOTUYECKHUX MPOIIECCOB U MMPOU3BOJICTBY. JluciuIuimmHa
peanmmu3yetcs kadenpoit «Ne32».

JucuuminHa HameneHa Ha GOPMHUPOBAHKE Y BBIMTYCKHUKA CICIYIOIIMX KOMIIETCHITHIA:

[IK-4 «CnocoOGHOCTh BBINOJMHATH pPaOOTHl IO ABTOMATHU3AMU TEXHOJOTUYECKUX
MPOLIECCOB UM TMPOU3BOJICTB, UX OOECIICUCHUIO CPEJICTBAMHM aBTOMATH3ALMK M YIPaBJICHUS,
TOTOBHOCTBIO HCIOJIb30BAaTh COBPEMEHHBIE METOJbI U CPEACTBA aBTOMATH3AIl[MH, KOHTPOJIA,
JTUATHOCTHKYU Y UCIIBITAHUI

CopepxaHue AMCUUIUIMHBI OXBATBHIBAET KPYT BOIPOCOB, CBSI3aHHBIX C JKU3HEHHBIM
[IUKIIOM Pa3pabOTKu MH()OPMAIIMOHHOW CUCTEMBI, apXUTEKTYPOH MHUKPOIPOIECCOPHBIX CHUCTEM,
o0ydeHueM s3bIKy nporpammupoBanus Python, mardgopmoii Raspberry Pi, ESP32.

[IpenogaBanue AMCHUIUIMHBI MPEAyCMATPUBACT CIEAYIONIe (OPMBI OpTraHHU3AINH
yueOHOro mpoiiecca: JIeKIUH, 1a0opaTopHble paboThl, CaMOCTOsITENIbHAA paboTa oOydarolerocs,
KOHCYJIbTAIIHH.

[IporpaMMo#i IHUCHUIUIMHBI TPEIYyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCTIEBAEMOCTH, IIPOMEKYTOIHAS aTTecTaus B hopme audhepeHIINPOBAHHOTO 3a4ETa.

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

SI3pIK 00yUYeHUs O JUCIHMILTUHE KPYCCKUIA.



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

JlaHHasi MUCUUIUIMHA MPEJAOCTaBIAECT BO3MOXXHOCTb CTYAEHTaM IOJIY4YUTh 3HAHUS O
CYLIECTBYIOIIUX MHUKPOKOHTpOJUIEpaX, HX apXUTEKTypHble OCOOCHHOCTSAX U  00JacTsIX
NPUMEHEHUS, O >XU3HCHHOM IUKIE pa3paboTKu WH(POPMAIMOHHONH CHCTEMBI, O BEpCHAX
MHUKpOoKoMIbioTepa Raspberry Pi, mukpokontpoiiepax ESP32; pa3Buth U MpoaeMOHCTPHPOBATH
HaBBIKM  IPOTPAMMHUPOBAHUSl MHUKPOKOHTPOJUIEPOB, HU3YyYUTh 0a30Bbl€  COCTABJISIOLINE
yIpaBieHus: podoTamMHu.

1.2. JlucuumimHa  BXOOUT B  COCTaB  4YacTH, (OPMUPYEMOH  y4aCTHHKAMHU
0o0pa3oBaTeNbHbIX OTHOIICHUH, 00pa30BaTENIbHOI MpOrpaMMbl BhICIIET0 0O0pazoBaHus (ianee —
OI1 BO).

1.3. IlepeueHb MIaHUPYEMBIX PE3YJITATOB OOYUEHUS MO AUCLUHUILIMHE, COOTHECEHHBIX C
IUIaHUpYyeMbIMH 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 — [lepeueHb KOMIETCHIMI U UHAUKATOPOB UX JIOCTHKCHUS

Konn
Kareropus (rpynna) Kon u HauMeHOBaHWE HHIMKATOPA JOCTUKEHUS
HauMEHOBaHUeE
KOMIIETEHIIUU KOMIIETEHIIUHA
KOMIIETEHIIN U

I1K-4 CriocobHOCTH
BBITIOJIHATH PaOOTHI
10 aBTOMAaTH3aIUU
TEXHOJIOTUIECKUX
IPOLIECCOB U
MIPOU3BOJICTB, UX

00€eCIIEYEHHTO [1K-4.3.1 3HaTh OCHOBHBIE METO/IbI U CPECTBA
cpencTBamMu ABTOMATHU3AI[MU TEXHOJIOTHYECKUX MIPOLIECCOB U
[IpodeccuonabHbIe | aBTOMATH3AIIUN U MPOM3BOJICTB
KOMIIETCHIIUU yIIpaBJICHUS, [1K-4.Y.1 ymeTh BBINONHATH pabOThI IO
TOTOBHOCTBIO AITOPUTMUYECKOMY U IPOTPAMMHOMY
HCIIOJI30BaTh COTIPOBOXKICHUIO aBTOMATHU3HUPOBAHHBIX CHCTEM
COBPEMEHHBIE
METO/IbI U CPEJICTBA
aBTOMAaTH3allNH,
KOHTpOJIS,
JIMAarHOCTHUKH B
HUCIBITAaHUN

2. Mecro nuctutuinHbEL B cTpykType OI1

JucuunimHa MokeT 6a3upoBaThCS Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOITUMUCS
MIPY U3YYECHUH CIEAYIONIUX JUCUUTUINH:

— «HHadopMaTHKa,

— «AnroputmMuzanus ¥ NPOrpaMMUPOBAHUE,

3HaHUs, TMOJYyYEHHbIE NPU M3YyYEHWHM Marepuana JaHHOM JAMCLMIUIMHBIL, MUMEIT Kak
CaMOCTOATEJIbHOE 3HAYEHHUE, TAK U MOTYT UCIIOJIb30BaThCS IPU U3YYEHUH APYTUX AUCUIUTUIAH:

— «Teopus aBTOMaTUYECKOTO YIPABICHHUS»,

— «ABTOMaTH3aIMA TEXHOJIOTUYECKHUX MPOILIECCOB U MPOU3BOJICTBY,

— «IIpoeKTHpPOBAHNE ABTOMATU3UPOBAHHBIX CUCTEM))




3. O0BeM u TpyIOEMKOCTb TUCITUTUIHHBI
Jlanubie 00 oOmieM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BHJIOB Y4eOHOM
paboThI 1O TUCIUIUTHHE (M pactpele]ICHHe dTOW TPYJOEMKOCTH 10 CEMECTpaMm) MPeICTaBICHBI B
Tadymue 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUIITMHBI

TpynoemMKocTs 1o
Bun yuebnoit paboTbl Bcero ceMecTpam
Ne7
1 2 3
Oobwan mpyooemKocmp oucCyunIuUHbL, 3/ 108 3/ 108
3E/ (uac)
U3 Hux uacoe npakmuyecKkoil no020moeKu 34 34
AyoumopHnuie 3anamus, BCEro vac. ol ol
B TOM YHCIIE:
nexuuu (JI), (gac) 17 17
npakTudeckue/cemunapckue 3anatus (I13),
(dac)
nabopaTtopHbie paboTs (JIP), (uac) 34 34
KypcoBoi mpoekt (pabota) (KII, KP), (4ac)
9K3aMeH, (4Jac)
Camocmoamenvnan paboma, Bcero (4ac) 57 57
Buo npomesxcymounoit ammecmayuu:. 3a4er,
mubd. 3auger, sk3amen (3auer, dudd. 3au, M. Hudod. 3au.
k3. **) 3au.

*k
HpHMC‘IaHI/Ie: KaHAUJATCKHUU 3K3aMCH

4. CopepxaHue JUCIUTUTHHBI
4.1. PacnpenesneHue TPYIOSMKOCTH JUCIUIUIMHBI IO Pa3/ieiaM U BHJIAM 3aHSTHH.
Paznensl, TeMBI JUCIUTIIMHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCIUIIIUHBL, UX TPYAOEMKOCTh

Jlexumu | I JIP KII P
Paznernbl, TeMbI TUCTIMITITHBI (eq aL:: ) ( Cg) (1a0) (qac) (iac(::)
Cemectp 7

Pa3nen 1. Beenenue B tucuuiuiney 1 2
Paznen 2. )KuzneHHsll UK pa3paboTKu 5 5
UH(POPMALIMOHHOM CUCTEMBI
Paznen 3. ApxutekTypa MUKPOIIPOLIECCOPHBIX 5 5
CHCTEM
Paznen 4. OcHOBBI MpOrpaMMHUPOBaHUS Ha SI3bIKE
Python 2 4 S
Pa3nen 5. Beruncnurensusie ycrporictsa HPIT 2 4 18
Pa3nen 6. Mukpokommbiotep Raspberry Pi 4
Pasznen 7. U3yuenne mukpokonTposuiepa u ESP32 2 6 5
Paznen 8. Ilepudepuiinbie ycrpoiictsa HPII 3 6 7
Paznen 9. IlporpamMmmupoBanre Ha3eMHOM poOOTO- 3 10 10
TEXHUYECKOH MmIaT(opMsl
Htoro B cemectpe: 17 34 o7

Hroro 17 0 34 0 57




[IpakThdeckass MOATOTOBKA 3aKIIOYaeTCss B  HEMOCPEICTBEHHOM  BBITIOJHEHUU
oOydJalolmuMuUCs  OMNpelNeleHHbIX  TPYAOBBIX  (YHKIMH,  CBSI3aHHBIX ¢  Oya;yuleit
npodeCCHOHATIBHOMN 1S TETbHOCTBHIO.

4.2. CopnepskaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHITHH.
Copepxanue pa3esioB U TeM JICKIIMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIC 4.

Tabmuua 4 — Copeprkanue pa3esioB U TEM JICKIIMOHHOTO IIHUKJIA

Howmep pa3znena Haspanue u conepxkanue pas3iesioB U TEM JICKLIMOHHBIX 3aHATHI

1 Pa3znen 1. BBeneHue B JUCHUILUIUHY

1. OcHOBHBIC IOHATHS B 00JIACTH MUKPOIPOIIECCOPOB.

2. ApXUTEKTypHbIE 0COOEHHOCTH U 00JIaCTU IPUMEHEHUS OJTHOKPUCTATIBHBIX
MUKPOKOHTPOJLIIEPOB.

3. PacnipenienieHrie OCHOBHBIX PECYPCOB, MaMSITh IPOTPaMM U JaHHBIX, BBOJ U
BbIBOJ AUCKPCTHBIX U aHAJIOT'OBBIX CUTHAJIOB.

4. IIporpaMMHBIE U allllapaTHBIE U CPEICTBA MOAICPIKKH.

5. Knnaccudukariiys MUKpPOIIPOIIECCOPHBIX CUCTEM, KpaTKast XapaKTePUCTHKA
BO3MOXKHOCTEH U MPUMEHEHUI MUKPOIIPOIIECCOPHBIX CPENICTB U
MHUKPOIPOIIECCOPHBIX CHUCTEM Ha UX OCHOBE.

2 Paznes 2. 7KuzHeHHbIH HuKI pa3padoTkn HHGOPMALMOHHOI CHCTEMbI

1. Kackagnast Mozenb.

2. CiupasieBUHAs MOJIEIb.

3. )Ku3HeHHBI! 1MKII pa3pabOTKH CUCTEMbI IPUHATHUS pelIeHus Ha 6a3e
IIPOrpaMMHUPOBAHMSI MUKPOKOHTPOJLIEPA.

4. BBenieHue B aBTOMaTU3UPOBaHHbIC HH(OPMAIIMOHHBIE cUcTeMbl. V3ydueHnue
OCHOB pa3pa0dOTKN UHPOPMAITUOHHBIX CUCTEM.

5. PaccMoTpeHne HEKOTOPBIX METOOB NPUHSATHSI PEIICHHUS.

3 Pa3nes 3. ApxuTeKTypa MUKPONPOLECCOPHBIX CHCTEM

1. CocTaB 6a30B0OI1 MUKPOTIPOIIECCOPHON CHCTEMBI.

2. CuctemMHas IMHA.

3. XapakTepucTuka HHTepQeicoB B CUCTEME.

4. OOMeH JaHHBIMU C BHEIIHEH Cpeou.

5. bydepuzanuus u 1emMynbTUIIEKCUPOBAHUE LIIMH aJpeca U TaHHBIX.
Otnuune ["apBapacKoil apXUTEKTYphI OT apXUTEKTyphl poH Heiimana.

6. Pacmpennas ['apBapackast apXUTeKTypa MEKPOKOHTPOJIEpa. AJITOPUTM
MPUHLINIIA PA0OTHI KOHTPOJLIEpa.

7. CoBpeMeHHbIE MUKPOKOHTPOJLIEPHI.

8. Opranusanus MoJICUCTEMbI HaMSITH.

4 Pa3nes 4. OcHOBBI NpOorpaMMupoBanus Ha sisbike Python.
IIepemeHHBIE

Yucna

Ctpoku

Cnuckn

CnoBapu

Koprexu

Oneparopsl

Omneparop if

© N gk~ wDdPRE




9. Iuxibl while
10. Iukie! for
11. OyHKIMU

Paszgea S. Boruncaureabnbie yerpoiicrsa HPII

1. ®OyHKIUU BBIYUCIUTEIBHBIX YCTPONCTB.

2. CTpyKTypa U Ha3HAUYEHHUE 3JIEMEHTOB OJHOIPOLIECCOPHBIX YIPABIISIFOIINX
YCTPOMCTB.

3. CrpykTypa MyJIbTH MUKPOIIPOLIECCOPHBIX BEIYUCIUTEIBHBIX YCTPOMCTB.

Pa3nen 6. Mukpokomnsiotep Raspberry Pi

1. Onmnwucanue Raspberry Pi.

2. Ilpumenenue Raspberry Pi Ha KOHKPETHBIX pUMEpax.

3. PaccMmoTpeHue nu3y4eHHOTo MaTtepuaa, apXuTeKTyphl, () YHKIIMOHATBHBIX
BO3MOXXHOCTEH, aIllapaTHbIX CPEICTB U OCOOCHHOCTEH MPUMECHCHHS
MHUKPOKOHTPOJIJIEPOB Ha KOHKPETHBIX MpPUMEpaXx.

4. PaccMOTpeHHE HEKOTOPBIX METOJIOB MPUHSATHUS PELICHHUS.

Pa3nen 7. U3yuenue mukpokonTposiepa ESP32

1. OGuiee onrcanne MUKPOKOHTPOJILIEPA.

2. JloCTOWMHCTBA M HEJIOCTATKH.

3. Hcnonb3oBaHuWe U OTIUYUTEIbHBIE YEPTHl MUKPOKOHTPOJILIEPA.
4. PaccMmoTpeHue HEeKOTOPHIX METOJIOB MIPUHSTHUS PEIICHUS

Pasnean 8. [lepudepuiinbie ycrpoiictea HPII
1. PaGota ¢ ynbTpa3ByKOBBIMU JATYUKAMU

2. Pabota ¢ nuHppakpacHbIMU JaTIYMKAMHU

3. Pabora co cBeronmomamu

Pa3nen 9. [IporpaMmMupoBanne Ha3eMHOI POOOTOTEXHUYECKOI

n1aTGopMsl

1. IIporpammupoBanmue nsrxenus HPIT

2. TlporpammupoBaHue pabOTHI CBETOAHOIOB BHIUMOTO H
yIAbTPapUOIETOBOTO CIIEKTPa

3. TlporpammupoBanue padOThl HHPPAKPACHOTO JATINKA

4. TlporpammupoBaHue pabOTHI YIbTPa3BYKOBOTO JaTYUKA

5. IIporpammupoBanue cuutbiBarenss RFID-meTok

4.3. Tlpaktudeckue (cCeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHIA U UX TPYAOEMKOCTh IPUBECHBI B TAOIUIIE 5.

Tabnuna 5 — [IpakTuueckue 3aHsATHS U UX TPYJOEMKOCTh

No
/o

N3 Hux Ne
Temsbl mpakTuueckux | Popmbl npakTuueckux | TpymoeMKocTb, |IpakTUYECKOH |pa3zaena
3aHATHH 3aHATHH (gac) HOJTrOTOBKH, | TUCLIUI
(gac) JIHBI

VY4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

Bceero ] ] ]

4.4. JlabopaTopHbIE 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYJOEMKOCTb TPUBEICHBI B TaOIHIIE 6.

Tabnuua 6 — JIabopaTopHble 3aHATHS U UX TPYJIOEMKOCTb

[ Ne |

HaunmeHnoBaHue 1a00paTOpHBIX paboT | TpymoemkocTs,

W3 Hux ’ Ne

7




/T (dac) MPaKTHYECKOM | pa3zerna
MOJTOTOBKH, | JUCITHII
(dac) JINHBI
Cemectp 7

1 VYrpaBieHue 3JIeKTPOABUTATEIISIMU 5 5 Pasznen

POOOTOTEXHUYECKOTO CPEJICTBA, pacyeT 8
NPOIICHHOTO PACCTOSHHUSL.

2 | JIBmxenne poOOTOTEXHHYECKOTO CPECTBA MO 3) ) Paznen

JIMHUAU TIOCPEICTBOM HH(PaKpaCHBIX 8
JATYNKOB. YTIPABJICHUE CBETOINOIAMH
BUIMMOTO M UHPPAKPACHOTO CIIEKTPA.

3 | JIBmxeHue poOOTOTEXHHUYECKOTO CPEACTBA U 3) ) Paznen

Ha OCHOBE JIaHHBIX, TIOJYYaeMBbIX C 9
yIBTPa3BYKOBBIX TaTUUKOB. [IpoxoxieHue
JTa0MpUHTA.

4 | Jlokamu3amnus Ha OCHOBE 3HKOJIepoB U RFID- 8 8 Paznmen
METOK. 9

5 Koneunslit aBTOMAT pOOOTOTEXHUYECKOTO 8 8 Paznen
CpeJcTBa. 9

Bcero 34 34

4.5. KypcoBoe npoeKkTHpoBaHHe/ BHIIOTHEHUE KypCOBOU PabOTHI

Y4eOHBIM MJIAHOM HE IPEIYyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJaromuxcs

Bunpl camocTosTensHON pabOTHI M €€ TPYIOEMKOCTh IPUBEIEHBI B TA0IHLIE 7.

Tabmauna 7 — Bunbl camocTosTenbHON pabOThI M €€ TPYAO0EMKOCTh

. Bcero, | Cemectp 7,
Bua camocrositensHOM paboThI
yac yac
1 2 3
M3y4eHne TeOpeTHUECKOro MaTepuana 34 34
nucturuael (TO)
Kypcosoe npoektupoBanue (KII, KP)
Pacuerno-rpadpuueckue 3ananus (PI'3)
Beinonnenue pedepara (P)
IToaroToBKa K TEKYIIEMY KOHTPOJIIIO 18 18
ycneBaemoctu (TKVY)
Homamnee 3amganne (/13)
KonTponbubie pabotsl 3a0uHnKoB (KP3)
IToaroroBka kK MpoOMEXKYTOUHOU 5 5
atrectauuu (ITA)
Bcero: 57 57

5. Ilepedyens yueOHO-METOIUIECKOTO 00ECTICUCHUS
JUTSL CAMOCTOSITEIFHON pabOThI 00YYArOMIMXCS IO TUCITUTLINHE (MOIYITIO)




Y4eOHO-MeTOINYEeCKHE MaTepualibl JUIsl CAaMOCTOSITENFHOW paboThl 00y4aromuxcs yKa3aHbl B
. 7-11.
6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUEOHBIX W3JaHUN
[TepeueHp neUaTHBIX U 3JIEKTPOHHBIX YYEOHBIX M3/IaHUN TPUBEICH B TaduuIe 8.
Tabmuna 8— [lepeyeHp MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3TaHUI

Tudp/ KomnuaecTBo 9K3eMITISPOB B
URL apec bubnuorpaduueckas ccpliika OUOIHOTEKE

(KpoMe 3JIEKTPOHHBIX SK3EMILUISIPOB)

WuTtepodeiic ynpasieHus
POOOTH3UPOBAHHBIMU CUCTEMaMH : YU4eOHO-
621.865.8 b | Metoguueckoe nocodue / B. E. benaii, A. B.
43 Pricun, C. B. Conénniii ; C.-Iletepb. roc. yH-
T a3POKOCM. TpuOOpocTpoeHust. - CaHKT-
[TerepOypr : M3a-Bo 'YAII, 2023. - 64 c.

MoOwiibHBIE POOOTHU3UPOBAHHBIC TIAT(HOPMBI
Ha 0a3e COBPEMEHHBIX MUKPOKOHTPOJUIEPOB :
yuebHO-MeTouueckoe mocooue / A. I1.

004 M 74 | Macrepos, C. I. dunumonos, B. E. benaii [u )
ap.] ; C.-Iletep6. roc. yH-T a3pOKOCM.
npubopoctpoenust. - Cankr-IlerepOypr :
Uzn-so I'VAII, 2023. - 82 c.

C++ : 6a3oBsIif Kypc : miep. ¢ anra. / I
004.4 111 57 | IHunnar. - 3-e u3a. - M. : Bunesmc, 2015. - 10
624 c.

7. IlepeueHb 3JEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
MH(POPMALMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTn « HTepHeT»

Ilepeuens AIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB UH(pOPMaIMOHHO-
TEJIEeKOMMYHUKAaMOHHON ceTu «MHTepHeT», HEOOXOAUMBIX JJIi OCBOCHHS JUCLHUIUIMHBI
npuBeseH B Tabmuie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpA30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJIEKOMMYHUKAaMOHHOM ceTH «HTepHeT»

URL anpec HaumeHnoBanue

https://disk.yandex.ru/i/SR8hgvUeh7IgyA | O0beKTHO-OPHEHTHPOBAHHOE IPOTPAMMHUPOBAHHKE B
C++

8. Ilepedens MHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mporpaMMHOr0 0O€CHEeUeHUs,, HCIOJIb3YEMOT0 TMpPH OCYIIECTBICHUU
00pa30BaTEILHOrO Mpolecca M0 AUCLHUIINHE.
[lepeueHp uCnonbp3yeMoro NporpaMMHOro odbecnedeHus npejacranieH B Taduuue 10.

Tabmumna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHIS

No /1t Haunmenosanue

He npenycmorpeno

8.2. [lepeuenn MH(}OPMALIOHHO-CIIPABOYHBIX CHCTEM,UCITONIb3YEMBIX pu
OCYILIECTBIIEHMH 00pa30BaTEIbHOTO MPOLEcca MO AUCHUIUINHE




[lepeyeHp HCMONB3yeMBbIX HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEJCTAaBICH B
Tabymue 11.

Tabmuua 11— Ilepedyens HHPOPMALIMOHHO-CITPABOYHBIX CHCTEM

Ne i/t Haumenosanue

He npenycmorpeno

9. MarepuaiabHO-TeXHUYECKas Oa3a
CoctaB  MaTepUAIIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa3oBaTeNBFHOTO MpoIiecca 1o AUCHUIIINHE, ITPEACTaBIcH B Tabuuiel 2.

Tabmuna 12 — CoctaB MaTepralibHO-TEXHUYECKON 0a3bl

Ne HanmeHnoBaHue coCTaBHON 4acTH Homep aynuropun
/T MaTepUaIbHO-TEXHUYECKON Oa3bl (ipu HEOOXOTUMOCTH)
1 | MynpTuMenuiiHas JeKUUOHHAs ay IUTOPUS 110
KomnbroTepHslii kitacce 110
3 | JTaboparopus «MHXEHEpHBIN Trapax» 110

10. OueHouHble cpeAcTBa Uil IPOBEICHUS TPOMEKYTOUHOM aTTEeCTAIlH
10.1. CocTaB OIIEHOYHBIX CPEIACTBAJIS MPOBEACHUS TPOMEKYTOYHON aTTECTAI[UH
oOyJaromuxcs Mo AUCUUIUINHE MPUBEAeH B Tadbnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPECTB JIJIsl IPOBEACHUS MPOMEKYTOUHON aTTeCTaIluU

Bup HpOMC)KYTOQHOﬁ aTTeCTalnu Hepequb OICHOYHLBIX CPCACTB

JuddepenumrpoBaHHblil 324ET Cnucok BOIpPOCOB;
Tectbl

10.2. B kadecTBe KpUTEpUEB OICHKH YpOBHSA C(HOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMucs MpUMEHseTcsl 5-0ajuipHas IIKajla OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMH, KOTopas npuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajma ~ MOJIYJBHO-PEUTHMHTOBOM  CHUCTEMbl ~ YHUBEpPCUTETa,  IpaBHIa
WCIIOJIb30BAaHUs KOTOPOW, YCTaHOBJIEHBI COOTBETCTBYIOIIMM JIOKAIBHBIM HOPMATHUBHBIM aKTOM
I'VAIL
Tabmuua 14 —Kpurepuu olieHKH YpoBHS c(hOPMHUPOBAHHOCTH KOMIETEHIIUH

Or11eHKa KOMITETEHITUH

Xapakrepuctrka chOpMUPOBAHHBIX KOMIIETEHIIN
5-0ayutbHas mIKana PaKTep (bopep

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepHal;

— YBEPEHHO, JIOTUYHO, I10CIIEI0BaTEIbHO U TPAMOTHO €TI0 U3J1araer;

— OMUPAsCh HA 3HAHUS OCHOBHON W JIOTIOJHHUTENBHOHN JHTEPATYpHI,
TECHO MPHBS3BIBAET YCBOCHHBIE HAYYHBIE TOJIOKEHHS C TIPAKTUIECKOM
JeSITeTbHOCTBIO HAIIPABIICHMUS;

— yMeIi0 000CHOBBIBAET M apTYMEHTUPYET BBIIBUTAEMbIE UM UJICH;

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— CcBOOOIHO BJIAJICET CHCTEMOH CIIENUAIM3UPOBAHHBIX MMOHITHH.

«OTIIMYHO»
(Ga4YTCHO»

— oOyyaroluiicss TBEpI0 YCBOMII MPOTrpaMMHBIN MaTepuai, rpaMOTHO U
[0 CYLIECTBY H3JIaraeT €ro, ONUpasChb Ha 3HAHUS OCHOBHOM
«XOpOLLIOY JUTEPATypHL;

«GAYTEHO» — HE JIOMYCKAEeT CYIECTBEHHBIX HETOYHOCTEM;

— YBSI3bIBAa€T YCBOEGHHbBIE 3HAaHUS C MPAKTHUYECKON JAeSITeIbHOCTHIO
HaMpaBJICHUS;
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Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— apryMEHTUPYET HAYYHBIC TTOJIOKEHUS;
— JIeJIaeT BBIBOALI U 000OIICHHUS;
— BJIQJICET CUCTEMOM CIIeMaTN3UPOBAHHBIX TTOHITHH.

— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIN MaTepual,
II0 CYHIECTBY M3JIaracT €ro, ONMpasch HA 3HAHUSA TOJIBKO OCHOBHOMU
JUTEPATYPBI;

— JIONyCKaeT HeCYIIECTBEHHBIE OIIMOKU U HETOYHOCTH;

«yJIOBJIETBOPUTEIILHO) o

— WCTBITHIBAET 3aTPYAHEHHUS B INPAKTUYECKOM IMPUMEHECHHHM 3HAHUM
«3auTEHO»
HaIpaBJICHUS;
— cn1abo apryMeHTUPYeT HayYHbIC MTOJIOKEHNS,;
— 3aTpyAHsieTcs B (OpMYyITUPOBAHUN BBIBOJIOB M 000OIICHUI;
— YAaCTHUYHO BJIAJICET CUCTEMOM CIEILMATIU3UPOBAHHBIX OHSITUH.
— oOyyJaronuicss HE YCBOWJI 3HAYUTEIBHOM 4YacTH TMPOrPaMMHOTO
Marepuaa;
— JIOIYCKAaeT  CYIIECTBEHHbIE  OMMOKM W  HETOYHOCTH  IIPH
«HEYIOBJIETBOPUTEIILHOY
paccMOTpEeHHH MTPOOJIEM B KOHKPETHOM HaIPaBIICHUY;
«He 3a4TCHO)

— MCHBITHIBACT TPYAHOCTH B MIPAKTUUECKOM NIPHUMEHEHUH 3HAHHIA;
— HE MOXXET apryMEHTUPOBATh Hay4YHbIC TIOJI0KEHUS,;
— He QOpPMYJIUPYET BHIBOAOB U 000OLIECHUI.

10.3. TunoBbie KOHTPOJIbHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bormpocs! (3agaun) nis sK3aMeHa IpeIcTaBlIeHbl B Tadimie 15.

Ta6muma 15 — Borpocs! (3amaun) 115 2K3aMeHa

Ne n/m Ilepedyenb BonpocoB (3afau) Ui IK3aMeHa Koz
UHJIMKaTopa
Y4eOHbIM IIAHOM HE IPEAYCMOTPEHO
Bomnpocs! g qudd. 3auera npezacrasieHsl B Tadauie 16.
Tabmuma 16 — Bonpocs! miis qudd. 3auera
Ne n/nt Ilepeuens BonpocoB i qudd. 3auera Kon
UHAMKATOpa

1. Knaccugukanus TUIIOB U apXUTEKTYp COBPEMEHHBIX [1K-4.3.1
MUKPOKOHTPOJIJIEPOB.

2. O06nacTu NPUMEHEHUs MUKPOKOHTPOJIIEPOB. I1K-4.3.1

3. [TpuHIMNBI TOCTpOEHUS NapamienbHoro nopra. Ilogkmtouenue [IK-4.3.1
BHEIIHUX YCTPOWCTB K MUKPOIIPOLIECCOPY.

4. [IpuHIMIIBI TOCTPOEHUS NOCIIEI0BATENBHBIX ITOPTOB. BHibl [IK-4.3.1
IIOCJIEI0BATEIbHBIX IIOPTOB.

S. SI3BIKM TPOTPaMMHUPOBAHUS JUIsI MUKPOKOHTPOJLIEPOB. I1K-4.3.1

6. Hanucanue nporpamm uist Mukponponeccopos. [lonstue nporpammsl- | [1K-4.3.1
MOHMTOpPA U ONEPALIMOHHON CUCTEMBI PEAJIBHOTO BPEMEHH.

7. Oco0eHHOoCTH apXUTEKTYpbl MUKPOKOHTpOILIepoB. [lonmynspHbie [1K-4.3.1
CEMeNCTBAa MUKPOKOHTPOJIJIEPOB.

8. Kak M0>XHO KOHBEPTHPOBATh BXOJHBIEC 3HAYECHHsI OAHOrO nuana3ona, B | [1K-4.3.1
BBIXOJHBIE 3HAYEHHMsI IPYroro auana3oHa?

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

10.  |YTto Takoe IIIMIM? [1K-4.3.1

11.  |Yro Takoe oTopesucrop? [1K-4.3.1

12.  |Yro sBnsercs nepemenHol B Python? [1K-4.V.1
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13. |O xakux BCTPOEHHBIX TUIAX 00BEKTOB SI3bIKA MTPOTPAMMHUPOBAHUS BbI [IK-4.VY.1
y3HaJIH?

14, |Kakumu TUIIaMH MOTYT OBITH MPEICTABICHBI Ynciia? [1K-4.VY.1

15. |MosHO 1 3anucaTh MaTeMaTUYECKYIO orepanuto ¢ nepemennoit tak, | [1K-4.VY.1
9YTOOBI 3aTE€M NOJyYEHHOE 3HaUYeHUE ObLIO MPUCBOCHO €ii?

16. |Yewm CTpOKHM OTIMYAIOTCS OT CHHMCKOB, CIIOBAapeii? [1K-4.Y.1

17.  |Yro oOmiero y CnucKoB U KOPTEKEH? [1K-4.VY.1

18.  |dus wero ucnomb3yrores oneparopsl? Kakue oneparopsl Bam [IK-4.Y.1
BCTPETUJIUCH B U3YUYEHHOM pasjeiie?

19.  |Kak Bemonnstorcs mukisl while u for? [1K-4.V.1

20. |dns yero Hy>XHbI QYHKIIUHM U KaK UX BbI3BaTh? [1K-4.V.1

21. |Anpobanuio kakux 0a30BBIX TPUHITUIIOB () YHKIIMOHUPOBAHUS [1K-4.3.1
HazeMHbIX PC no3BOIsIET OCYIIECTBISTH pOOOT?

22.  |Yto BXOAMT B cOCTaB 0a30BBIX DJIECMEHTOB KOHCTPYKIIUU? I1K-4.3.1

23. |Kakas konecHas 6a3a UCTIOJIb30BaHA MPHU peaTn3auu IMK-4.3.1
paccMaTpuBaeMoil poOOTOTEXHUYECKOM MmIaTdopmbl?

24.  |llepeuncnuTe BBIYUCIUTEIBHBIE YCTPOHCTBA B COCTABE CHCTEMBI. [IK-4.3.1

25. |Kakue noptel GPIO npenna3znadens! ais moBepxHocTHOro MoHTaxka — | [1K-4.3.1
HAT-yctpoiicts? Ha3oBure ux Homepa.

26. |Hazoswure mpoiieccop, UCIOIb30BaHHBINA B OCHOBE MUKpoKoHTposuiepa | [IK-4.V.1
ESP32. Kakoe KOJTMYECTBO BHIBOJIOB PEAIM30BAHO B MOCIEIHEM ?

27. |Yewm sBisiercst Raspberry Pi? Onuiinte Ha3HaueHHE OCHOBHBIX mopToB. | [TK-4.V.1
Kakne ¢pyHKIMM MMM peaan30BBIBAIOTCS?

28. I'ne pacnonoxxens! Y3-garuuku podora u noyemy? B kakom 11K-4.3.1
KoJn4uecTBe?

29. |Packpoiite ab6peuarypy MVC u naiite onpenencHue. I1K-4.3.1

30.  |Onummre npuHnun padotel MK-naTurka. T[1IK-4.3.1

MpeICTaBICHBI B Tabwmie 17.
Tabnuna 17 — Ilepeyers TeM Juist KypcOBOTO IPOEKTUPOBAHMSI/BBITIOHEHUSI KYPCOBOM pabOTHI

IlepeyeHp Tem Ui KypCOBOIO IPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOThI

Ne /i [TpuMepHBIii TepeueHb TeM sl KypCOBOTO MTPOEKTUPOBAHUS/BBINIOIHEHUS
j KypCOBOH paboThI
Y4eOHbIM MJIaHOM HE IPEIYCMOTPEHO
BOHpOCBI AJi1 MPOBEACHHUA HpOMe)KYTO‘-IHOI\/JI arreécralliu B BHUAC TCCTUPOBAHUA

npeJcTaBiIeHbl B Tabnuie 18.

Tabnuua 18 — IIpumepHbIii epeueHb BOIIPOCOB JJIsl TECTOB

Ne n/n IIpuMepHBIii IepedeHb BOIIPOCOB ISl TECTOB Koz
WHANKATOpa
1. | B kakoii cTpouke HeT omuOKu? [IK-4.¥.1
1. if (push==1) digitalWrite(13,HIGH);
2. if (push>1); digitalWrite(13,HIGH);
3. if (push>=1) digitalRead(13,1);
4. if (push>=1) analogRead(13,500);
2. | Ansg cuuThIBaHUS 3HAYSHHSI C aHATIOTOBOTO BXO/Ia HCIIOIB3yeTCs [IK-4.Y.1

KOMaHJ1a
1. digitalRead()
2. digitalWrite()
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3. analogRead()
4. analogWrite()

3. | Kakas ¢pyHkmus 3anmuceiBaeT 1ceB10-aHaIoroBoe 3HaueHue, ucnoias3ys | [1K-4.V.1
CXeMy C IIUPOTHO-UMITYJIbCHOU Moaysiiuedt (PWM), Ha BbIXo1HOM
BBLIBOJI, ITOMe4YeHHbIH kKak PWM?
1. pinMode(pin, INPUT)
2. analogWtite (pin, value)
3. nalogRead (pin)
4. digitalRead (pin)
4. | Kakoit pyHKIMEH B IporpaMMe MOXXHO Ha3HAYUTh BEIBOAY nopT BBoga: | [IK-4.VY.1
1. pinMode(pin, INPUT);
2. Serial.begin(9600);
3. void loop (){}
4. val = Serial.read ();
5. | YcTaHoBUTE COOTBETCTBUE MEXKIY XapaKTEPUCTHKAMU ITpoIieccopa 1 I1K-4.3.1
BJIMSTHUEM pa3JICICHUs TaMATH !
1. O6beM namsiTu A. YBenuumuBaercs 3a cuer
MapajuIeIbHOTO 10CTya
2. DHepronotpebdieHue b. CHuxaercs uz-3a
ONTUMHU3ALMHU JJOCTYTIA
3. IIpou3BOIUTEILHOCTH B. He 3aBucur HanpsimMyro ot
ApPXUTEKTYpPHI
4. CtouMoCTh I'. MoseT yBenmu4uThCs U3-3a
CJI0)KHOCTH KOHCTPYKIIMH
6. | YcraHoBuTe MpaBWIbHYIO OCIEA0BATEIBHOCTh dNIeMEHTOB nojacuctemsl | [1K-4.3.1
NaMsATH MUKPOKOHTPOJIEPA IO CTENIEHU X BaKHOCTH JJIsi 0a30BOM
(YHKIIMOHATILHOCTH:
1. ITamsts nporpamm
2. [lamaTh NaHHBIX
3. OnepatuBHasI MAMSAThH
4. Peructpsl npoueccopa
7. | Uro o3HauaeT MosBUBILIASACS NOCIE KOMIWIALMU Iporpammel omubka " | [IK-4.V.1
"PIN 1" was not declared in this scope™?
1. He 3akpsbiTa cko0a min HeT TOYKH 3angaroil nociue "PIN1"
2. B ckerue He 0ObsiBlIeHa nnepeMeHHast "PIN1"
3. B ¢ynknum pinMode() He ncnons3zoBano ums opta "PINT"
8. | Ilpoueccopsl, B KOTOPBIX HAOOP BHIMOIHIEMBIX KOMaH/ COKpAIIEH 10 [1K-4.3.1
MUHUMYMa, OTHOCSITCS K THITY:
1. RISC-mporueccopsr;
2. Tlpoueccopsl ¢ ["apBapacKoil apXUTEKTYPOiA;
3. CISC-npoueccopsr;
4. Ilpoueccopsl ¢ [IpMHCTOHCKOM apXUTEKTYpPOH.
9. | Kakue 13 nepeyncieHHbIX TUIIOB MUKPOIPOLIECCOPHBIX CUCTEM [1K-4.3.1
HauOosiee pactipoctpaneHsl B embedded-pa3paboTkax? Beibepute nBa
OCHOBHBIX BapHaHTa:
1. MukpokomnbroTep
2. KowmmbroTep
3. ToToBbIe BcTpanBaeMble CHCTEMBI
4. MUKPOKOHTpPOJIEP
10. | YcraHOBUTE COOTBETCTBHE MEXKIY APXUTEKTYPOU U €€ OIMCaHHEM: [IK-4.3.1

1. ®on-Hetimana A. Pa3nenenne nmaMaTu JAaHHBIX U
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porpamMm

2. l'apBapackas B. O6mast mamMsTh U JaHHBIX U
porpamMmm
3. IlpuncroHCcKas B. Bapuant apxurtexrypsl QoH-
Helimana
4. KemOpumxckast I'. He aBnsercs crangapTHOU
APXUTEKTYPOIl
11. | YcraHoBuTe NpaBUIBHYIO MOCIEI0BATEIBHOCTD ATANOB pa3pabOTKH [1IK-4.3.1

CXEMBI JIJIS MEKPOTIPOIIECCOPHOI CUCTEMBI:
1. Co3pnaHue CTpyKTYypHOU CXEMBI
2. Pa3paboTka MpUHIUITHATIBEHON CXEMBbI
3. TlocTpoeHue BpeMEHHBIX AHATPAMM
4, Cozpanue GyHKIIMOHATBHOU CXEMBI

12. | Kakue u3 3TUX THUIIOB CUCTEM MOT'YT He 00ecIeunBaTh yrpaBjiecHUE I1K-4.3.1
BHEITHUMH YCTpoiicTBamu? BriOepute Bce MOIXOSIINE BAPHAHTHI:
1. MukKpoKOHTpOILIEp
2. Kontpoimiep
3. KommeroTep
4. IIpoMbIIIUIEHHBIN KOMIIBIOTEP

13. | Jlns 9yero B MUKPOKOHTPOJIIEPAX Yallle BCETO UCTIONB3YIOTCS [IK-4.3.1
anmapaTHbIe TaliMepbI?

14. | Onumwmre npuHIUI padoThl pexxuma «lIdle» B MUKpOKOHTpoOIIEpax I1K-4.3.1
cemerictea AVR. Kakue MOIynu OCTarOTCsl akTUBHBIMH B 3TOM PEXKHUME,
Y KaK MPOUCXOUT BhIXo] 13 Hero? Kakue (hakTopbl HYy)KHO yUUTHIBATh
MIPH UCTIOJIB30BAaHUH STOTO PEKHMA B PEATBbHBIX POEKTAX?

[lepeueHp TeM KOHTPOJIBHBIX PabOT MO NUCHUIUIMHE OOYdYarolMXCsl 3a09HOH (OPMBI
oOydeHus1, IpecTaBieHbl B Tabnuie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeno

10.4. Meroauueckue  Marepuaibl,  ONpPEAENSIONIMe  HPOLEeayphl  OLIEHUBAHUS
MHAMKATOPOB, XapaKTepU3YIOLUX dTanbl (OPMUPOBAHUS KOMIETEHLUH, COJIEp)Karcsi B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTHpYyOIIMX NOPSAAOK M MPOLEAYPY
MPOBEJCHUS TEKYLIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTali 00yJaromuxcs
I'VAIL

11. Metoauueckue yka3aHus sl OOy4aroIIMXCs 10 OCBOCHHIO JUCITUTITMHBI

11.1. Metoauueckue yka3zaHus [ OOYYalOIIMXCS 10 OCBOCHMIO JIEKIMOHHOTO
MaTepuaia

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOMHOE, CHCTEMHOE,
riyOOKOe W SICHOE H3JIOKEHHE ydeOHOoro marepuana. Ha3HaueHue cOBpEeMEHHOW JEKIMH B
pamMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MHQOpMAIMIO 1O TEME, a B OCBOCHUU
(byHaaMEHTaNbHBIX MpoOJeM JUCHUUIUIMHBL, METOJOB HAy4YHOrO TMO3HAHMS, HOBEUIIMX
JOCTHKEHUI HaydyHOW MbIcau. B yueOHOM mporiecce JIEKIHs BBIIOIHSAET METO/I0JIOITMYECKYIO,
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OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKUIMHU. JIEKIUs pacKkpbIBaeT MOHATUHHBIN anmapar
KOHKPETHOH 0o0ylacTH 3HaHus, €€ mpoOsieMbl, AAaeT LEeIbHOE NPEACTaBIECHUE O AUCLUILIMHE,
[IOKAa3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUIIIIMHAMH.

HJIaHI/IDVeMBIe PE3YJIBTAThI TP OCBOCHHUH O6V‘-IaIOH_[I/IMI/IC$I JICKIIMOHHOI'O MaTepuaia.

— TIONyYeHUE COBPEMEHHBIX, IIEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHUH, YpPOBEHB
KOTOPBIX OIPEIEIISIETCS LEIEBOM YCTAHOBKOM K Ka)K10M KOHKPETHOU TEME;

—  TOJIyYEHHE OIBITa TBOPYECKOI pabOThl COBMECTHO C TPENOIaBaTEIICM;

— pa3BuUTHE TPOPECCHOHATBHO-NICIOBBIX  KAayecTB, JIOOBH K  TPEAMETYy H
CaMOCTOSITEIbHOTO TBOPYECKOTO MBIIUICHUSI.

— TOsBJIEHHE HEOOXOAMMOT0 UHTEPEca, HEOOXOAUMOTO Il CAMOCTOSTENIbHON pabOThI;

— TIONy4YeHWE 3HAHUW O COBPEMEHHOM YypPOBHE pAa3BUTHS HAYKH U TEXHUKU U O
NPOTHO3€ WX Pa3BUTH Ha OJVDKANIIINE TOJIbI,

— HAYYUTHCS METOAMYECKH 00padaThiBaTh MaTepwal (BBIACIATH TJIABHBIC MBICTH U
MOJIOKEHUS, TPHUXOJAUTh K KOHKPETHBIM BBIBOJIAM, TIOBTOPSATh WX B  Pa3IHYHBIX
bopMynupoBKax);

— TIONy4YeHHE TOYHOTO TOHUMAaHUS BCEX HEOOXOUMBIX TEPMHHOB U TIOHSATHH.

JIeKIMOHHBI MaTepual MOXET CONPOBOXIAThCSA JIGMOHCTpalMed CclaigoB |
WCIIOJIb30BAHUEM pPa3[aTOYHOrO0 Marepuana Ipu TPOBEACHHUH KOPOTKUX JHCKYCCHH 00

0COOEHHOCTAX IMPUMCHCHUA OTACIIbHBIX TEMATHUK 110 JUCHUIIIINHEC.

CTDVKTV‘[)a OpeaoCTaBJICHUA JICKIIMOHHOI'O MaTc€puaja.

— YcTHOE u30keHne HH(POPMaIiH, HUTIOCTPUPYEMOH clalijaMu Ipe3eHTallly;

— JlemoHcTpanms rpadguuecKkux marepuanoB (B ToMm uucie (GoTo-, Buaeo-, rpadukos,
TaOJMII U T.]1.) B IESAX BU3YATU3aIMH [IPEJICTaBICHHON B YCTHOH popme mHpopmarum;

— OOcyx/eHue noixy4eHHo!H nHpopMaly B popMe TUCKYCCUH, pa300p MPaKTHUYECKUX
PUMEPOB.

11.2. Metoauueckue ykazaHusi A OOy4aroIUXCs MO BBIMOJIHEHUIO JIAOOPAaTOPHBIX
pabot

B xozme BbIMONHEHMS J1a0OpPAaTOPHBIX paboT oOy4aromuiCs JOJDKEH YIIyOuTh U
3aKpenuTh 3HAHWS, MPAKTHYECKHWE HABBIKH, OBJAJIETh COBPEMEHHOW METOAMKONW M TEXHHKON
HKCIEPUMEHTAa B COOTBETCTBUM C KBAJU(HUKAIIMOHHON XapaKTEepPUCTHKONH 0O0ydaromerocs.
Boinonnenue nabopaTopHbIX pabOT COCTOUT M3 IKCHEPUMEHTATbHO-IIPAKTUYECKOH, pacueTHO-
AQHAJTUTUYECKON YacTe U KOHTPOJIbHBIX MEPOIIPHUITUH.

Breinonnenue nabopaTopHBIX pabOT 0OydarolUMCs SIBISETCS HEOTHEMJIEMON YacTbiO
U3y4eHHs] JTUCHMIUIMHBI, OIpeleiseMoil y4yeOHbIM IIJJaAHOM, W OTHOCUTCS K CpeICTBaM,
00ecreyrBaroIUM PEIIEHUE CIETYIOIUX OCHOBHBIX 33Ja4 00y4aromerocs:

— TIpHOOpeTeHHe HaBBIKOB HCCIEIOBaHMsS IMPOLECCOB, SBIEHUH U  OOBEKTOB,
U3y4aeMbIX B PaMKax JaHHOW JUCIUIUIHBI;

— 3aKpeIuleHHe, Pa3BUTHE U JeTalu3alls TEOPETUUYECKUX 3HAHWUU, IMOJIyYEHHBIX Ha
JEKIHSX;

— TOJy4YyeHHe HOBOM MH(OpMAaLMK 110 U3y4aeMON AUCIUILINHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOW  paboThl ¢ 1a00paTOpHBIM
000pyI0BaHUEM U TPUOOPAMH.

3amanue 1 TpeOOBaHMS K ITPOBEIEHUIO Ja00PATOPHBIX padoT
1. [IpuctynaTh kK paboTe MOKHO TOJBHKO MOCJIE 03HAKOMIICHHS C PA0OYHUM MECTOM.
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2. Ilepen BkmoueHueM OBM yOenauTbCs B TOM, YTO BCS BKIIIOYEHHAss B CXEMY
KOMMYTALlMOHHAs annaparypa (KHOIKHU U JIp.) HAXOAUTCS B HAJUIEKAIEM COCTOSIHUH.

3. IIpu BKIIOYEHHH U B MPOLIECCE PETYIUPOBAHMS CICAUTH 32 MOKA3aHUSIMU OCHOBHBIX
IPOrPaMMHBIX MOJYJIEH.

4. B mporiecce pabOThI HE OCTABIIATH 0€3 MPUCMOTpa pabodee MecTo, KOTOPOEe HAXOAUTCS
H0J] HAIIPSKEHUEM.

5. He kacaTbhCsi HEM30JIMPOBAHHBIX YacTeil MPUOOPOB M ammapaToB, KOTOPbIE HAXOISATCS
H0J] HAIIPSDKEHUEM.

6. K n1aGopaTopHbIM 3aHATHUSAM JOIYCKAIOTCS TOJIBKO T€ CTYIEHTHI, KOTOPbIE YCBOMIIN
npaBuia 6e30MaCHOCTH.

9. JIabopatopHbie pabOTHI BBHITOIHSIOTCS OPUTAION CTYACHTOB B COCTaBE HE MEHEE JIBYX
YeJIOBEK.

10. Kaxnaplii CTYZEHT JOJDKEH TOATOTOBUTBbCA K JlabopartopHoi pabore. Ilpm
HEI0CTaTOYHOM MOATOTOBKE CTYJIEHT HE JI0IYCKAeTCs K €€ BBIIIOJHEHHUIO.

11. Hannucannas nporpaMma JoJKHa ObITh IPOBEPEHA IPEIIOAABATEIEM, KOTOPBIN 110CIIE
IPOBEPKHU JaeT pa3pelleHre Ha POBEICHHUE OIbITOB.

12. Tlepen BKIIOYEHHWEM HPOTPAMMBI CTYACHT, MPOU3BOMALIMIA JaHHYIO OIEpaIuIio,
JIOJDKEH MpeAyNpenTh YIeHOB cBoell Opuraipl 00 3ToM ¢pazoil «HaunHaeM sKCIEpUMEHT».

13. Pe3ynpTaThl M3MEpPEHHH IO KaXKIO0W XapaKTEPUCTHKE JOJDKHBI OBITh IPOBEPEHBI
Ipero/iaBaTeseM.

14. Tlocne mopa®oTKH mporpamma J0KHA OBITH IPOBEpEHA MPETo1aBaTeleM.

15. B ciiyuae BO3HMKHOBEHHS aBapuHHON cUTyaluM (IIOSIBIIEHHE JbIMa, 3amaxa Tapu,
HECBOMCTBEHHBIX 3BYKOB, HCKpPBI M Jp.) Ha paboyeM MecTe HEOOXOIUMO HEMEIJICHHO
OTKJIIOYUTh OBM 0T HanpspkeHust 1 cooOLUTh 00 3TOM COOBITUY MPENOAABATENIO.

16. CtyaeHTt momkeH OepeskHO 00paIaThes ¢ MPeOCTaBIsIEMbIM €My 000pYIOBAaHUEM U
KOMITbIOTEPHOM TEXHHUKOH, 3alpelaeTcs AeaTh HaAlMCH MEJIOM, KapaHAallloM WJIM YepHUJIaMH.
Henb3s 3arpomoxaate pabodee MecTo mpuOOpaMu M armapaTamMu, KOTOpPbIE HE MCIIOIB3YIOTCS B
nabopaTopHOil paboTe, OCTaBIIATh HA HUX KHUTH, TETPAIU U Ap. IPEIAMETHI.

17. K crneayromeMy 3aHITHIO KaXKIbIM CTYIEHT JO/KEH COCTaBUTh OTYET I10
npeabLayei 1abopaTopHON paboTe B COOTBETCTBUHU C YCTaHOBIEHHON (OPMOIi.

Crpykrypa u opma oTyeTa 0 1abopaTopHOM padboTe

B oryere 06s3aTenbHO MOJKHBI OBITH OTpaXKEeHbI cienyrolue pasnensl: «Ha3paHue»
«enp pabdoter», «Conepxkanue padoThl», «CXeMbl UCHBITAaHUNY», «Pe3ynbTaThl U3MEpeHUN U
BBIUUCIICHUI», «AHAJIM3 MOJTYYEHHBIX XapaKTEpPUCTHK M KpaTKHe BBIBOJbI». B coctaB ordera
MOTYT OBITH BKJIIOUEHBI IPYTHE pa3ieiibl, KOTOPHIE YYUTHIBAIOT CIEHU(PHUKY BBITOTHIEMOMN
nabopaTopHoil paboThI ((hOTO FIKCTIEPUMEHTOB, IPOrPAMMHBIN KO U JIp.). HeoOxoaumble cxeMsl,
PUCYHKH ¥ TpadUKH MOXXHO UYEPTUTh KapaHAAmIOM JMOO C WCIOJb30BaHUEM CIEIHATbHBIX
IPOTrPaMMHBIX MPOJYKTOB Ha MEPCOHATBLHOM KOMITBIOTEPE.

TpeboBanust k 0ohopMIEHUIO OTYETA O JJAbopaTopHOU paboTe

Pe3ynbpTaThl BBINOJIHEHHBIX JIAOOPATOPHBIX PabOT, OGOPMISIIOTCS B BUJAE OTYeTa IO
oiHOMY 00pa3iy. OTueT NUIIyT C OJHON CTOPOHBI JucTa Gpopmara A4 (pazmepom 210%297 mMm).
OCHOBHBIE HAJIMUCH BBIMOIHAIOT B COOTBETCTBHH ¢ ['0ccTaHIapTOM.

Bce BhInoHEHHBIE U TIOAMMCAHHBIE PYKOBOJAUTEIEM OTUETHI 1O TaOOpaTOPHBIM paboTam
CKJIaJIbIBAIOT B JIOTUYECKOH IOCIIEAOBATENFHOCTH M OpomtopytoT. [Ipu GobiiomM KoiuyecTBe
cTpaHull (OoJiee JEcsITH) COCTAaBISIOT COJIEp)KaHHE OTYeTa, KOTOPbIM pa3MmelnarT B aibbome
1oCJ€ TUTYIBHOTO JHcTa. TUTYIBHBIN JIMCT AOJDKEH MMETh Haamuch «OKypHan i1abopaTopHbIX
paboT (oTueTsl)» ¢ (hamMuIueil pykoBoauTens (IpernoaaBaTesb) U UCIIOJHUTENS (CTYIEHT).

11.3. Mertoauueckue yKazaHus UIsi OOYJAIOMIMXCS MO MPOXO0XKICHHIO CAMOCTOSITEITHHOM
paboThI

16



B Xxone BBINOJIHEHUSI CaMOCTOSITEIbHON paboThl, 00yJaOUIHiica BBHIMOIHIET paboTy IO
3aJIaHUIO ¥ TP METOJMYECKOM PYKOBOJICTBE IPEIoaBaTelisi, HO 0e3 ero HermocpeaCTBEHHOTO
y4JacTusl.

B mporecce BBINONHEHHST CaMOCTOSITEIbHOM paboThl, y oOydaromierocsi GopMupyercs
11es1Ieco00pa3Hoe IIaHUPOBaHHE pabouero BpeMEHH, KOTOPOE MO3BOJIIET UM Pa3BUBAaTh YMEHHS
Y HaBBIKM B YCBOGHHM M CHUCTEMAaTH3aIlMU NPUOOPETaEeMbIX 3HAHUH, 0OECcreunBacT BBICOKHI
YPOBEHb YCIEBAEMOCTH B TNepUOJ OOyuYeHHs, MOMOTaeT IOJIyYUTh HABBIKM ITOBBIIICHUS
po(ecCHOHATBHOTO YPOBHSL.

MetoauyeckuMH ~ MaTepuallaMH,  HampaBJSIOMIMMU  CaMOCTOSITENIbHYIO — paboTy
00YyJaIOUINXCSI, SIBIISIOTCS:

—  y4e0HO-METOINYEeCKUN MaTepHall 1o TUCIHUIIHHE.

11.4. Meroauueckue yKazaHusi JUIsI OOYYalOMIMXCS IO MPOXOXKICHHIO TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTHU

Texkymuil KOHTpPOJIb YCIEBAEMOCTH IIPEAyCMaTpPUBAaET KOHTPOJIb KayecTBa 3HAHUU
00y4aroIuxcsl, OCYLIECTBISEMOIO B TEYEHUE CEeMecTpa C LIEeJbI0 OLCHMBAHUS X0Jla OCBOEHUS
JUCLUIUINHBI.

Tect mpencrasisier coboii HaOOp CTAaHAAPTU3UPOBAHHBIX 33JaHUM, IO pe3yIbTaTaM
BBITIOJTHCHU A KOTOpI)IX MO>XKHO I/I3MepI/ITI) HeKOTOPLIe JINMYHOCTHBLIC XapaKTepI/ICTI/IKI/I, a TaKXE
YPOBEHb YCBOCHHS 3HAHUW, YMEHHH M HABBIKOB UCIIBITYeMOTO. [IpuMepHBIii IepedeHb BOIPOCOB
JUUIs1 TECTOB MpEJCTaBieH B Tabmuie 18.

[lonoXKUTENbHBIM pPE3yNbTAT TEKYLIETO KOHTPOJISL YCIEBAEMOCTHM J1ae€T CTYIAEHTY
JIOTIOJIHUTENBHBIN Oajl pU MPOBEJCHUU MPOMEXYTOUHOM arTrecTanuu. Pe3ynabTaThl TEKyIIEro
KOHTPOJII MOT'YT YYHUTBHIBATHCS PU MIPOBEACHUH IIPOMEKYTOYHOM aTTECTALMH.

Cucrema OIEHOK IpH MPOBEICHUU MPOMEKYTOUHOW aTTECTALMU OCYIIECTBISIETCS B
cooTBeTCTBUU C TpeboBanusimu Ilomoxkenuit «O TekylieM KOHTPOJIE YCIIEBAEMOCTH U
MPOMEXKYTOUHOM arTectanuu cTyAeHToB ['YAII, oOydarommuxcss MO MporpamMmbl BBICHIETO
obpazoBanusi» U «O MOIYTBHO-PEUTHHTOBOM CHCTEME OIICHKM KadecTBa Yy4eOHOW paboThl
ctynentoB B ['YAII»

11.5. Meroauueckue yka3zaHUs Ui O0Y4aroIUXcs MO MPOXO0XKIAECHUIO MPOMEXYTOUHOM
aTTecTaluu

IIpomexxyrounass  artectanust  oOyyarolMXcs — NIpeAycMaTpuBaeT  OLCHMBAaHUE
IIPOMEXKYTOUHBIX U OKOHYATEIbHBIX PE3Yy/IbTaTOB 00y4YeHMs MO JucHUIuinHe. OHa BKIIOYAET B
ceOst:

— muddepeHIMpoBaHHBIA 3a4eT — 23TO (opMa OIEHKH 3HAHUM, TMOTyYEHHBIX
oOyyaromuMcsl IpU U3Y4EHUH AUCUMIUINHBI, IPU BBIMOJIHEHUH KYPCOBBIX IIPOEKTOB, KYPCOBBIX
paboT, HAy4YHO-UCCIIEAOBATENILCKUX PadOT U MPOXOXKACHUH NMPAKTHK C aTTECTAIIMOHHON OLEHKON
«OTJIIMYHOY, «XOPOLIO», «yJIOBIETBOPUTEIBHOY, «HEYI0BIETBOPUTEIHLHO.

Cucrema OLEHOK IpU IPOBEIEHUU IPOMEKYTOYHON aTTeCTalMu OCYLIECTBIIAETCS B
coOoTBeTCTBUU ¢ TpeboBaHusMu [lonoxennit «O TekylleM KOHTPOJE YCIEBAEMOCTH U
OpoMeXXyTouHoW arrectauuu cryfaeHToB ['YAII, oOywaromuxcs MO NpOrpaMMbl BBICIIETO
obpazoBanus» U «O MOIYTBHO-PEUTHHTOBOM CHCTEME OIICHKM KadecTBa y4eOHOW paboThI
crynentoB B 'Y AIIy.

[IpomexyTouHass aTTecTalus OILIEHHBAETCA MO pe3yibTaTaM TEeKYIIEro KOHTPOJIS
ycrieBaeMocTH. CIHCOK BOMpocoB (Tabnumna 16) K mMpoMexXyTOYHOM aTTeCTallud YTBEp)KIaeTcs
kadenpoil M BBIIAETCS CTyIEHTaM [UIsi O3HaKoMileHHsA. B ciydae, ecium CTyAeHT IO
YBKUTEILHOW MPUUMHE HE BBIMOJIHUI TPEOOBAHUS TEKYIIETO KOHTPOJIS, €My MPeI0CTaBISIeTCs
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BO3MOXHOCTb COaThb 3aJ0JDKCHHOCTU TI0 TMPOMYHMICHHBIM TCEMaM. q)opMa MMPpOBCACHUA
HpOMe}KYTO‘IHOI\/'I arrecraiguu — IIMCbMCHHAasA.
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Jluct BHeceHUs U3MEHEHUH B pabouyo MporpamMmy JUCIHHUILIAHBI

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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