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AHHOTaUs

Juctunnuaa «[IporpaMMupoBaHre MUKPOKOHTPOJIJIEPOBY» BXOAUT B 00pa3oBaTEIbHYIO
pOrpaMMy BBICIIETO 00pa30oBaHUsS — MPOrpamMMy OakajaBpuara MO HAMPABICHHUIO MOATOTOBKU
15.03.04 «ABTOMaTu3anusa TEXHOJOTMYECKUX IPOIECCOB MU IMPOU3BOJICTBY HANPaBICHHOCTH
«ABTOMATHU3ALMS TEXHOJOTUUYECKHX IMPOIECCOB U MPOU3BOJCTBY. JMCHMIUIMHA peaTu3yeTcs
kadeapoi «Ne32y.

JucuuminHa HameneHa Ha GOPMHUPOBAHKE Y BBIMTYCKHUKA CICIYIOIIMX KOMIIETCHITHIA:

[IK-4 «CnocoOHOCTh BBITIOJIHATH PaOOTHI IO AaBTOMATHU3AIlMd TEXHOJIOTHYECKUX
MPOLIECCOB UM TMPOU3BOJICTB, UX OOECIICUCHUIO CPEJICTBAMHM aBTOMATH3ALMK M YIPaBJICHUS,
TOTOBHOCTBIO HCIIOJIB30BAaTh COBPEMEHHBIE METOJbI M CpPEICTBA aBTOMAaTH3aIluH, KOHTPOJI,
JUAarHOCTUKU U UCIIBITAHUI

ConepxaHue JTUCHUIIMHBI OXBAaThIBACT KPYr BOIPOCOB, CBS3aHHBIX C JKU3HEHHBIM
[IUKIIOM Pa3pabOTKu MH()OPMAIIMOHHOW CUCTEMBI, apXUTEKTYPOH MHUKPOIPOIECCOPHBIX CHUCTEM,
o0ydeHueM s3bIKy nporpammupoBanus Python, miargopmoii Raspberry Pi, ESP32.

[IpenogaBanue AUCHUILIMHBI MPEAYCMATPUBACT CICAYIOIIHE (OPMBI OpPraHU3AINUU
yueOHOro mpoiiecca: JIeKIUH, 1a0opaTopHble paboThl, CaMOCTOsITENIbHAA paboTa oOydarolerocs,
KOHCYJIbTAIINH.

[IporpaMMoii IUCHUIUIMHBI TPETYyCMOTPEHBbI CIEAYIOUINE BUABI KOHTPOJIS: TEKYIIHA
KOHTPOJIb YCTIEBAEMOCTH, IIPOMEKYTOIHAS aTTecTaus B hopme audhepeHIINPOBAHHOTO 3a9ETa.

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

SI3pIK 00yUYeHUs O JUCHUILTUHE KPYCCKUIA.



1. TlepedeHb IIAHUPYEMBIX PE3YJIbTATOB OOYUEHHUS 110 TUCIUITIIMHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

JlaHHasi NUCUMIUIMHA IPEIOCTABISAET BO3MOXKHOCTh CTYIEHTaM IOJIYYUTh 3HAHUSA O
CYLIECTBYIOIIUX MHUKPOKOHTpOJUIEpaX, HX apXUTEKTypHble OCOOCHHOCTSAX U  00JacTsIX
OPUMEHEHHS, O J>KU3HCHHOM IMKJIE DPa3paboTKH HH()OPMAIIMOHHOM CHUCTEMBI, O BEpPCHUSIX
MHUKpOoKoMIbioTepa Raspberry Pi, mukpokontpoiiepax ESP32; pa3Buth u MpoaeMOHCTPHPOBATh
HaBbIKM  IIPOrPAMMHUPOBAHUS  MHUKPOKOHTPOJUIEPOB, H3Y4YMTh 0a30BbIE  COCTAaBIIAIOLINE
yIpaBieHus: podoTamMHu.

1.2. JlucumnnuHa BXOAMT B  COCTaB  4YacTH, (HOpMUPYEeMOHl  y4acCTHHUKAMH
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 pesynbrare u3yueHus AMCUUILIMHBI OOYUYAIOLIUICS JOJDKEH 00JaJaTh CIEIYIOIIUMHU
KOMIIETCHIIMSIMU WIIM UX 4acTsAMU. KOMIIETeHIIMN U WHIIMKATOPBI UX JOCTUKEHUS TPUBEACHBI B
Tabymue 1.

Tabmuna 1 — [lepeyeHp KOMIIETEHIIMI U HHINKATOPOB MX JOCTHXKEHHS

Konn
Kareropus (rpynna) Kon u HauMeHOBaHME UHAMKATOPA 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 CPEACTBA
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 ¥ CPEJICTBA
aBTOMAaTH3allNH,
KOHTpOJIS,
JIMAarHOCTHUKH B
HUCIBITAaHUN

2. Mecro nuctutuinHbEL B cTpykType OI1

JucuunnmHa MoxXeT 0a3upoBaThCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOITUMUCS
MIPY U3YYECHUU CIEAYIONIUX AUCUUTUIAH:

— «HHadopMaTHKa,

— «AnroputmMuzanus ¥ NPOrpaMMUPOBAHUE,

3HaHuUs, TOJYYEHHbIE NpPH HM3YYEHUU Marepuana JaHHOW AUCIUIUIMHBI, UMEIOT Kak
CaMOCTOATENIbHOE 3HAYCHUE, TAK U MOTYT UCIIOJIb30BaThCS TPU U3YYEHUH IPYTUX TUCIUIIINH:

— «Teopus aBTOMaTUYECKOTO YIPABICHHUS»,

— «ABTOMaTH3aIMA TEXHOJIOTUYECKHUX MPOILIECCOB U MPOU3BOJICTBY,

— «IIpoeKTHpPOBAHNE ABTOMATU3UPOBAHHBIX CUCTEM))




3. O0BeM U TpyIOEMKOCTh TUCITUTUIHHBI
Jlanubie 00 oOmieM o0beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTISIBHBIX BHIOB y4eOHOM
paboThI 1O TUCIUIUTHHE (M pactpele]ICHHe dTOW TPYJOEMKOCTH 10 CEMECTpaMm) MPeICTaBICHBI B
Tadymue 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUIITMHBI

TpynoemMKocTs 110
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 npoekt (pabota) (KII, KP), (gac)
9K3aMeH, (4Jac)
Camocmoamenvnan paboma, Bcero (4ac) 57 57
Buo npomesxcymounoit ammecmayuu:. 3a4er,
mubd. 3auger, sk3amen (3auer, dudd. 3au, M. Hudod. 3au.
k3. **) 3au.

£

IIpumeuanue: KaHAUDATCKHIT SK3aMeH

4. CopepxaHue JUCIUTUTHHBI
4.1. PacnpenerneHue TPyJOEMKOCTH JUCIUIUIMHBI TIO Pa3/ieiaM M BHAM 3aHITHH.
Paznensl, TeMBI TUCIUTIINHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCIUILITUHBL, UX TPYAOEMKOCTh

Paznensl, TeMbI IUCIUITITHHBI Jlexunn | 113 (C3)) - JIP KII CPC
’ (gac) (gac) (dac) (gac) (dac)
Cemectp 7
Pasgen 1. Beeaenve B TUCHUTUTHHY 1 2
Paznen 2. )KuzHeHHBIH 1TUKIT pa3paboTKu 2 5
MH(QOPMALMOHHON CUCTEMBI
Paznen 3. ApxuTeKkTypa MUKPOITPOLIECCOPHBIX CHCTEM 2 5
Paznen 4. OcHOBBI IPOrpaMMHUPOBAHUA Ha SI3BIKE 2 4 5
Python
Paspnen 5. BeruuciurensHele yctpoiictea HPII 2 4 18
Pazznen 6. Mukpokommnsiotep Raspberry Pi 4
Paznen 7. Isyuenne mukpokoHTposiepa u ESP32 2 6
Paznen 8. Ilepudepuiinsie ycrporictsa HPIT 3 6
Pazgen 9. IlporpammupoBanue Ha3zeMHOH poOOTO- 3 10 10
TEXHUYECKOH MIIAaTPOPMEI
Hroro B cemecTpe: 17 34 57
Hroro 17 0 34 0 57




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

4.2. CopnepskaHue pa3/ieioB U TEM JICKIIMOHHBIX 3aHITHH.
Copepxanue pa3aelioB M TeM JICKIIMOHHBIX 3aHITHIA MTPUBEICHO B Ta0HIIE 4.
Tabnuna 4 — CopeprkaHue pa3iesioB U TeM JICKIIMOHHOTO IHKJIA

HOMep pasaciia HazBanwne u COACPpIKAHUE PA3a€IOB U TEM JICKIIMOHHBIX 3aHATUH

1 Pa3nen 1. BBenenue B 1M CHUILIUHY

1. OcHOBHBIE IOHATHS B 00JIACTH MUKPOIIPOLIECCOPOB.

2. ApXHUTEKTYypHBbIE OCOOCHHOCTH U 00JIaCTH TPUMEHEHUS
OJIHOKPHUCTAJIBHBIX MUKPOKOHTPOJIEPOB.

3. Pacnipenenenune OCHOBHBIX PeCypCOB, aMATh MPOrPaMM U
JTAHHBIX, BBOJI M BBIBOJ IUCKPETHBIX U AHAJIOTOBBIX CUTHAJIOB.
4. IlporpaMMHbI€ U anmapaTHbIE U CPEACTBA MOIICPIKKH.

5. Knaccudukaius MUKpPOIIPOLIECCOPHBIX CUCTEM, KpaTKas
XapaKTEPUCTHUKA BO3MOKHOCTEN U TPUMEHEHU I
MHUKPOIPOLIECCOPHBIX CPEACTB U MUKPOIPOLECCOPHBIX CUCTEM
Ha UX OCHOBE.

2 Pa3nes 2. 7/KuzHeHHbIH HUKI pa3padoTku HHGOPMALMOHHO

CHCTEeMBbI

1. Kackagnast MoJiens.

2. CiupasieBUHas MOJIEIIb.

3. JKu3HeHHBI! UK pa3pabOTKU CUCTEMbI IPUHSATUS PELICHUs
Ha 0a3e NporpaMMUpOBaHHUsI MUKPOKOHTpOJLIEpA.

4. BeeseHnue B aBTOMaTU3UPOBAHHbBIE HH(OPMAITHOHHBIE
cucTeMbl. M3ydeHne ocHOB pa3paboTKu HHPOPMAIIMOHHBIX
CHUCTEM.

5. PaccMoTpeHne HEKOTOPBIX METOAOB MPUHSITHSI PEIICHUS.

3 Pa3nes 3. ApxuTeKTypa MEKPONIPOLIECCOPHBIX CHCTEM

1. CocraB 6a30B0i1 MUKpPOTIPOLIECCOPHOI CUCTEMBI.

2. CucremMHas HIMHA.

3. XapakTepucTuka HHTep(eicoB B CUCTEME.

4. OOMeH JaHHBIMH C BHEIIHEH Cpeoi.

5. bydepuzanus u neMynbTUIIIIEKCUPOBAHUE IIIUH aJpeca U
naHHbIX. OTanune ["apBapacKoil apXUTEKTYphl OT
apxuTekTypsl poH Heitmana.

6. Paciuupennas ['apBapackas apXuTeKTypa MUKPOKOHTPOJLIEpA.
AJNropuT™M IpHUHLUIA paboThl KOHTPOJLIEpa.

7. CoBpeMeHHbIE MUKPOKOHTPOJIIEPHI.

8. Opranusanus moJICUCTEMbI HaMSITH.

4 Paspnen 4. OcHoBBI IpOorpaMmMupoBaHus Ha sa3bike Python.
1. IlepemeHHsbIe
2. UYwucna
3. Crpoknu
4. Cnucku
5. CnoBapu




6. Koprexu

7. Omnepatopsl

8. Omeparop if

9. Iuxisr while

10. Huxe! for

11. OyHKIMK

5 Paszgea S. Boruncaureabnbie yerpoiicrsa HPII

1. ®yHKIUU BBIYUCIUTEIBHBIX YCTPONCTB.

2. CTpyKTypa U Ha3HAUYEHUE DJIEMEHTOB OJHOIIPOLIECCOPHBIX
YIPABJISIIOLUX YCTPOUCTB.

3. CtpyKTypa MyJIbTH MUKPOIIPOLIECCOPHBIX BBIUMCIUTEIbHBIX
YCTPOMCTB.

6 Pazgen 6. Mukpoxkomnbiorep Raspberry Pi

1. Omwucanue Raspberry Pi.

2. Tlpumenenue Raspberry Pi Ha KOHKPETHBIX TpUMeEpax.

3. PaccmoTpenune u3y4eHHOro MaTepuala, apXuTeKTyphI,
(YHKIIMOHATBHBIX BO3MOXKHOCTEH, anmapaTHBIX CPEACTB U
0COOEHHOCTEN MPUMEHEHHSI MUKPOKOHTPOJIJIEPOB Ha
KOHKPETHBIX PUMEpax.

4. PaccMOTpeHHE HEKOTOPBIX METOJIOB MPUHSATHUS PELICHHUS.

7 Pa3nen 7. Uzyuenne mukpokontposiepa ESP32

1. OG6mee onrcaHnre MUKPOKOHTPOJILIEPA.

2. JloCTOWMHCTBA M HEJIOCTATKH.

3. Hcnonb3oBaHue U OTIUYUTEIbHBIC YEPTHI
MUKPOKOHTpPOJLIEpPA.

4. PaccMOTpeHHe HEKOTOPBIX METOJOB MPUHSTHS PEHICHUS

8 Pasnean 8. [lepudepuiinbie ycrpoiictrea HPII

1. PaGota ¢ ynbTpa3ByKOBBIMH JaTYMKAMU

2. Pabora c nHppaKkpaCHBIMH JaTYNKAMH

3. PalOora co cBerognogamu

9 Pa3nen 9. IIporpamMupoBanue Ha3eMHOM

PO0OTOTEXHMYECKOH MIAT(HOPMBI

1. TIporpammuposanue asuxenust HPII

2. IIporpammupoBaHue paboThl CBETOANOI0B BUIUMOTO U
yIIbTpauoIE€TOBOIO CIEKTPa

3. IIporpammupoBanue paboThl HHPPAKPACHOTO JaTUUKA

4. TlporpammupoBaHue paboThl yIbTPa3BYKOBOI'O JaTYUKA

5

ITporpammupoBanue cuntbiBarens RFID-meTok

4.3. Ilpaktuyeckue (ceMUHAPCKUE) 3aHATUSL
TeMbl MpakTHYECKUX 3aHATHIA U UX TPYIAOEMKOCTh IPUBECHBI B TAOIHIIE 5.

Ta6J'II/II_Ia 5— HpaKTI/I‘-ICCKI/IC 3aHATUSA U UX TPYAOCMKOCTD

Ne
/o

Templ mpakTH4EeCKUX
3aHATHI

N3 nux Ne
@opMBI IPAKTUYECKUX | TpynOeMKOCTh, |IPAaKTUYECKOH |pa3zierna
3aHATUH (uac) MOATOTOBKH, | AUCIUI
(dac) JIUHBI

VY4eOHbIM MJIaHOM He MPEAYyCMOTPEHO

Bcero




4.4. JlaGopaTopHbIE 3aHATHS

Tembl 1a0OPaTOPHBIX 3aHATHA U UX TPYAOSMKOCTh TPUBEACHBI B TAOIHUIIE 6.

Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

N3 Hux Ne
Ne HaunmenoBanue 1a60paTopHbIX paboT TpyaOEMKOCT®, | PAKTHUECKOH | pasaeiia
/1 (gac) MOJATOTOBKH, | JUCIIHII
(dac) JINHBI
Cemectp 7

1 | YopaBneHue 31eKTpoIBUraTeIsIMU 5 5 Pasznen
POOOTOTEXHUYECKOTO CPEACTBA, pacueT 8
MPOIIGHHOTO PACCTOSHUSL.

2 | JIBmxeHne poOOTOTEXHUYECKOTO CPECTBA IO 3) ) Paznen
JMHHUU TIOCPEICTBOM HH(PPAKPACHBIX 8
JTATYNKOB. YTIPABJICHUE CBETOINOIAMH
BUJIIMOTO M HH(PPAKPACHOTO CIIEKTPA.

3 | JABmwxkeHne poOOTOTEXHUIECKOTO CPENICTBA U ) ) Paznen
Ha OCHOBE JIaHHBIX, TTOJYYaeMbIX C 9
YIBTPa3BYKOBBIX TaTYMKOB. [IpoxoxieHue
JTa0UpHUHTA.

4 | Jlokanmzanusi Ha OCHOBE dHKO1epoB U RFID- 8 8 Paznmen
METOK. 9

5 | Koneunslit aBTOMaT poOOTOTEXHUIECKOTO 8 8 Paznen
CpeJcTBa. 9

Bcero 34 34

4.5. KypcoBoe npoeKkTHpoBaHKEe/ BHIIOTHEHUE KypCOBOU pabOTHI

VY4eOHbIM MJIaHOM HE IPESyCMOTPEHO

4.6. CamocrodTenbHas paboTa 00yJaroUxcs
Bunel camoctosiTenbHON paboThI U €€ TPYAOEMKOCTh IPUBEIEHBI B TabuLe 7.
Tabnuua 7 — Bugsl caMoCcTOosITeNNbHON pabOThI U €€ TPYJI0EMKOCTb

. Bcero, | Cemectp 7,
Bun camocrositensHOl paboThl
qac qac
1 2 3
M3yueHne TeOpeTHIecKoro Marepuasia
34 34
nucturnHbl (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuetHo-rpaduueckue 3aganus (PI'3)
Brinonnenue pedepara (P)
[ToaroToBka K TEKyLieMy KOHTPOJIIO 18 18
ycneBaemoctu (TKVY)
Jlomamnee 3amanue (J13)
Kontposbuble paboTsl 3a04HruKOB (KP3)
IToaroToBka K MpOMEKyTOYHOU 5 5
arrectanuu (I1A)
Bcero: 57 o7

5. IlepeueHb yueOHO-METOINYECKOTO OOECIICUeHUS
JUISL CAMOCTOSITETTLHON PabOThI 00YUAIONIUXCS IO TUCIUIUIMHE (MOJTYITIO)

8




Y4eOHO-METOAMUECKNE MaTepHalbl IS CAMOCTOSTEIBHONH paboThl OOYYArOMIMXCSl YKa3aHbI B
ma. 7-11.

6. IlepeueHb MeYaTHBIX U FIMEKTPOHHBIX YUEOHBIX U3TAHUI
[lepedyeHpb neUaTHBIX U SJEKTPOHHBIX Y4eOHBIX M3/IaHUH MPHUBEIEH B TadIuUIe 8.
Tabnuna 8— [lepedeHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3JaHHM

KornunuecTBo 9K3eMILTSIPOB B
HIudp/
bubnuorpaduyeckas ccpuika oubnmoTexe

URL aapec
(KpoMe JIEKTPOHHBIX IK3EMILTSIPOB)

HET

7. TlepedeHb 3JIEKTPOHHBIX 00pPa30BaTEIbHBIX PECYPCOB
UH()OPMAIIMOHHO-TEICKOMMYHUKAIIMOHHO# ceTH «VHTepHeT»
[epeueHn AIIEKTPOHHBIX 00pa3oBaTebHBIX pecypcos UH(OPMAIIMOHHO-
TEJICKOMMYHHKAMOHHOW ceTH «HTepHEeT», HEOOXOMUMBIX [UIi OCBOCHHUS HCIHILUINHBI
npuBezieH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3JIEKTPOHHBIX O0pa30BaTEIbHBIX PECYpPCcOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn «HTepHEeT»
URL anpec HaumeHnoBanue

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

8. Ilepeuenp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mporpaMMHOTO oOOeCHeueHHs, HCIOJIb3YEeMOTO IPH OCYIIECTBICHUU
00pa30BaTeNILHOTO MpoLecca MO AUCLUIIUHE.

[Tepeuensp nCMONIB3yeMOr0 IPOrpaMMHOTO oOecnieueHns npecTasieH B Tabmaune 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CTICUCHIS

Ne i/ HanmeHnoBaHue

He npenycmorpeno

8.2. Ilepeuenn UH(OPMAIIMOHHO-CITPABOYHBIX CHCTEM,UCII0Ib3YEMBIX npu
OCYIIIECTBJIEHUU 00pa30BaTEIHLHOTO MPOLIEcca MO AUCIUIIINHE

[lepeuenr WCHONMB3yeMBIX HMH(POPMAIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
tabnuie 11.

Tabnuua 11— IlepeyeHb HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM

Ne m/m HanmenoBanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKast 6a3a
CoctaB MaTepuambHO-TEXHHMUECKOH 0a3bl, HEOOXOAUMOW IS  OCYIIECTBIICHUS
00pa30BaTeIILHOTO TpoIiecca Mo TUCITUTLUIHHE, TIPECTaBICH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTeprabHO-TEXHUYECKON 06a3bl

Ne HaumeHoBaHMe coCTaBHON 4acTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOH 0a3bl (pu HEOOXOMMOCTH)
1 | MynpTuMenuiiHas JeKIUOHHAS ayTUTOPUS 110
KomMmnbrotepHslii k1acce 110




3 | JTaboparopus «MHXEHEpHBIN Tapax» 110

10. Onenounble cpencTBa s MIPOBEACHUS IPOMEKYTOUYHOM aTTeCTallu
10.1. CoctaB OIICHOYHBIX CpEACTB MJisi TPOBEICHHUS TMPOMEXKYTOUHOH aTTeCTaIlluH
00ydJaronuxcs mo IMCUUILIMHE TpUBe/IeH B Taosmie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl MPOBEACHUS MPOMEKYTOYHON aTTeCcTallun

Buj npomexxyTouHOM aTTecTaluu IlepeueHb OLICHOYHBIX CPE/ICTB

HuddepennmpoBanHbIii 3a4€T Crnmcok BompocoB K audd.3auéry;
IIpuMepHBIii IepeyeHb BOIIPOCOB ISl TECTOB.

10.2. B kayecTBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIUH 00ydJarouMMHCs MpUMEHsAeTCsl 5-0ajulpHas MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINI, KOTopas mpuBeaeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCS
100-6amtpHas ~ mIKaga ~— MOAYJIBHO-PEUTHMHTOBOM  CHCTEMBl  YHUBEpPCUTETa,  IIpaBUja
UCTIOJIb30BaHUSI KOTOPOH, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAIBHBIM HOPMATHUBHBIM aKTOM
['VAIL
Tabmmna 14 —Kpurepuu onieHKH ypoBHS chOPMHUPOBAHHOCTH KOMIETEHITHI

OreHKa KOMITETEHITUN

XapakrepucTika chopMUPOBAHHBIX KOMIIETCHITHIN
5-0ayuipHad mIKaia PaKTep (bopvmp

— oOyyaromuiics TayOOKO U BCECTOPOHHE YCBOMWJI IPOIPaMMHBIM
MaTepHa;

— YBEPEHHO, JIOTUYHO, ITOCIIEI0BATEILHO U TPAMOTHO €0 M3J1aracr;

— ONUPAsCh HA 3HAHUS OCHOBHON W JIOTIOJHHUTEIBHOHN JIUTEPATYPHI,
TECHO MPUBS3LIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHHSI C MPAKTUICCKON
JESTSIIbHOCTHIO HAIPABIICHHS;

— yMeJI0 00OCHOBBIBAET U ApPTYMEHTUPYET BBIIBUTAEMbIC UM HJICH,

— JIeJIaeT BBIBOALI H 000OIIECHHS;

— cBOOOJIHO BJIAJICET CHCTEMOM CIIeMaTN3UPOBAHHBIX TTOHSTHH.

«OTIIMYHO»
(Ga4YTCHO»

— o0yyJarouuics TBEp0 YCBOMII MPOTPAMMHBIN MaTepua, rpaMOTHO U
[0 CYIIECTBY U3JIaraeT ero, ONupasch Ha 3HAHUS OCHOBHOMU
JUTEpaTypHl;

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEIH;

— YBSI3BIBACT YCBOCHHBIE 3HAHUS C MPAKTHUYECKOW JI€ATEeIbHOCTHIO
HaIlpaBJICHUS;

— apryMEHTUPYET Hay4YHbIE MTOJ0KEHNUS;

— JIeJIaeT BBIBOABLI U 00OOIICHHS;

— BIIAJICET CHCTEMOM CTICIIMAIM3UPOBAHHBIX TTOHITHH.

«XOPOIIIO)»
«3aYTCHO»

— o0yyJaromuiicss YCBOMII TOJBKO OCHOBHOW MPOrpaMMHBIA MaTepua,
M0 CYIIECTBY M3JIaraeT €ro, ONHpasch Ha 3HAHUSA TOJbBKO OCHOBHOM
JTUTEPaTypHI,

— JIOMYCKaeT HEeCYIIECTBEHHbIE OIMOKH U HETOYHOCTH;

— UCIIBITHIBAET 3aTPYAHEHUsT B NPAKTUYECKOM HNPUMEHEHUU 3HAHUU
HallpaBJICHUS;

— cnabo apryMeHTHUPYET HayIHBIE MTOJI0KEHNUS,

— 3aTpynHsieTcs B GOpMYJIUPOBAHUHU BBHIBOJOB U 000OIICHUH;

— YaCTUYHO BJIAJEET CUCTEMOU CIIeIMAIM3UPOBAHHBIX MOHSITHIA.

«YAOBJICTBOPUTCIIEHO»
GaduTCHO»

— o0yyJaromuiicss He YCBOMJI 3HAYUTEIbHOM 4YacTH IPOrpPaMMHOIO
MaTrepuana;

— JIOTYCKaeT  CYIIECTBEHHbIE  OMMOKH W  HETOYHOCTH  TIpH
paccMOTpeHHH pobIeM B KOHKPETHOM HalpaBlIeHUH;

— MCIIBITHIBAET TPYIHOCTH B MPAKTUYECKOM PUMEHEHNUHN 3HAHUM;

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,

— He QOpMYIHMPYET BHIBOJAOB U 000OLICHHIA.

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aYTCHO»

10.3. TumnoBbie KOHTPOJIbHBIC 33aHUS WIIK MHBIE MaTePUAITBI.
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Bormpocs! (3agaun) nis sK3amMeHa mpeIcTaBlIeHbl B Tadsmie 15.

Tabmuna 15 — Bonpocs! (3agaun) 1 9K3aMeHa

Ne i/m [lepeuens BonpocoB (3aa4) AJsl IK3aMeHa Kon
WHIMKaTopa
Y4eOHbIM IIJIAHOM HE IPETyCMOTPEHO
Bomnpocsr muist iudd. 3auera npencrapieHsl B Tabiuie 16.
Tabmuna 16 — Bonpocs! s nudd. 3ayera
Ne /i [Tepeuens BompocoB Wi qudd. 3adera Kon
UHJIMKaTopa
1. Knaccugukarus TUIIOB U apXUTEKTYpP COBPEMEHHBIX [1IK-4.3.1
MHUKPOKOHTPOJJIEPOB.
2. O6nacTi NPUMEHEHUSI MUKPOKOHTPOJLIEPOB. I1K-4.3.1
3. [Tpuninel nocTpoeHus napasmienbHoro nopta. [Hoakmouenue | [1K-4.3.1
BHEIIHUX YCTPOUCTB K MUKPOIIPOLIECCOPY.
4, [IpuHIMIIBI TOCTPOCHMS TTOCIEA0BATEIbHBIX TOPTOB. BuibI 11K-4.3.1
10CJIEI0BATENbHBIX IOPTOB.

5. SI3BIKM IPOrPaAMMHUPOBAHUS JJIsI MUKPOKOHTPOJIJIEPOB. I1K-4.3.1
6. Hanucanue nporpamm 1i1a Mukporpoueccopos. [onarue [1K-4.3.1
IPOTrpaMMbI-MOHUTOpA U ONEPALlMOHHON CUCTEMBI PEaIbHOTO

BpPEMEHH.

7. Oco0eHHOCTH apXUTEKTYPbl MUKPOKOHTPOJLJIEPOB. [IK-4.3.1
ITonynsipHble cemeiicTBa MUKPOKOHTPOJJIEPOB.

8. Kak M0>XHO KOHBEpPTHPOBATh BXOJAHBIEC 3HAYECHHUSI OJJHOTO [IK-4.3.1
JIana3oHa, B BBIXOJIHbIE 3HAUEHHsI JPYroro auana3oHa?

9. Uro nponsBoaut komanza delay? [1K-4.V.1

10. UYro rakoe ITUM? I1K-4.3.1

11. Uro Takoe poropesucrop? [1K-4.3.1

12. Yro sBnsiercs nepeMeHHoi B Python? I1K-4.Y.1

13. O Kakux BCTPOEHHBIX THIIaX OOBEKTOB S3bIKA [IK-4.Y.1
IPOTPaMMHUPOBAHUS BBl Y3HAIH?

14. Kakumu TMIamMu MOryT ObITh IpeCTaBIEHbl Ynucaa? I1K-4.Y.1

15. MO>KHO 71 3anucaTh MAaTEMAaTUYECKYIO OIMEPALIMIO C [K-4.¥.1
NEepEeMEHHOI Tak, 4TOOBI 3aTEM MOJyYeHHOE 3HaUYCHHE ObLIO
IIPUCBOEHO er?

16. YeM CTpOKM OTJIMYAKOTCS] OT CIUCKOB, CJI0Bapei? I1K-4.Y.1

17. Uto 0011ero y CIMCKOB M KOPTEXKEN? [1K-4.V.1

18. Jlns yero ucnonb3yroTcs oneparopsl? Kakue onepaTopsl BaMm [IK-4.Y.1
BCTPETUIINCH B U3YYCHHOM pazjiene?

19. Kak BbinonHstorcs nukisl while u for? I1K-4.Y.1

20. JUnis uero Hy»kHbI QYHKIIMU U KaK UX BBI3BATh? I1K-4.Y.1

21. ArnpoOanuio Kakux 6a30BbIX MPUHIUIIOB QYHKIIMOHUPOBAHUS [IK-4.3.1
Ha3zeMHbIX PC 1mo3BoJsieT ocynecTBIsiTh po00T?

22. Uto BXOAMT B cOCTaB 0a30BBIX DJIEMEHTOB KOHCTPYKITUN? I1K-4.3.1

23. Kakas kosiecHast 6a3a MCIIONIb30BaHAa MIPU pealn3aluu [1K-4.3.1
paccMaTpuBaeMoi pOOOTOTEXHUIECKOH TIaTPOpMBbI?

24. IlepeunciiTe BBIYMCIUTEIBHBIE YCTPOUCTBA B COCTaBE [1IK-4.3.1
CUCTEMBI.

25. Kakue nopter GPIO npenHasHaueHsl 1)1 MOBEPXHOCTHOTO [IK-4.3.1
MoHTaxxa — HAT-ycrpoiicts? HazoBute nux Homepa.

26. HazoBwuTe nporeccop, NCNOIh30BAHHBIA B OCHOBE I1K-4.Y.1
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MukpokoHTposuiepa ESP32. Kakoe Kk01m4ecTBO BHIBOJIOB
peann30BaHoO B ociieHeM?

217. Yem sBiisercs Raspberry Pi? Onumiure HazHadenne ocHOBHBIX | [TK-4.Y.1
noptoB. Kakue GyHKIIMN MU PeaTi30BBIBAIOTCS?

28. I'ne pacnonoxxensl ¥Y3-matuuku podota u noyemy? B kakom I1K-4.3.1
KOJIM4YeCTBE?

29. Packpotite abopeuarypy MMC u paiite onpeneneHue. I1K-4.3.1

30. Onwumute npunimn padborst MK-natunka. [1K-4.3.1

MpeACTaBICHBI B Ta0mwmIe 17.
Tabmuua 17 — IlepeueHs TeM 17151 KypcOBOTO MPOSKTUPOBAHMS/BBITIOTHEHUS] KyPCOBOM PabOTHI

[lepeyenp TeMm [Jii KypCOBOTO IPOEKTUPOBAHUS/BBIIONHEHUS KypCOBOH paboThHI

Ne /i [TpuMepHBIii IepeYeHb TeM IJIsi KypCOBOTO MPOEKTUPOBAHMS/BHITOTHEHHUS
B KypCOBOW paboThI
Y4eOHBIM IIIAHOM HE IPEAYCMOTPEHO
BOHpOCI)I AJi1 IMPOBCACHHUA HpOMe)KYTOqHOfI arrectaliukn B BHUHAC TCCTUPOBAHHA

MpeCTaBICHBI B Tabnwuie 18.
Tabmuna 18 — [IpuMepHbIi IepeYeHb BOIPOCOB JJIsI TECTOB

Ne /i IIpuMepHBIii IepeYeHb BOIIPOCOB ISl TECTOB Koz
MHAMKATOpa
1. | B xakoii cTpouke HET OMUOKH? [IK-4.V¥.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. | dyis cauThIBaHUS 3HAYCHHSI C aHAJIOTOBOTO BXOIa HCIIOJIB3yeTCs [IK-4.VY.1
KOMaH/1a
1. digitalRead()
2. digitalWrite()
3. analogRead()
4. analogWrite()
3. | Kakas ¢yHKIUS 3aMMChIBACT MICEB0-aHAIOTOBOE 3HaYeHHE, ucnois3ys | [1K-4.V.1
CXEeMY C HIMPOTHO-UMITYNIbCHOU Moaysiireit (PWM), Ha BBIXOTHOM
BBIBOJI, TOMeUEeHHBIN Kak PWM?
1. pinMode(pin, INPUT)
2. analogWtite (pin, value)
3. nalogRead (pin)
4. digitalRead (pin)
4. | Kakoil pyHKIMEH B mporpaMMe MOXHO Ha3HauuTh BhIBOAY nopT BBoAa: | [IK-4.V.1
1. pinMode(pin, INPUT);
2. Serial.begin(9600);
3. void loop (){}
4. val = Serial.read ();
5. | Ha kakue xapakTepuCTHKH Ipoleccopa BiusieT pasaenenue namstu MK | I1K-4.3.1
Ha NaMsTh MPOTrpamMM U NMaMsATh JaHHBIX?
1. oObem mamsaTu
2. DSHepromnoTpedIeHHe;
3. TPOU3BOIUTEIHHOCTD;
4. CTOUMMOCTE;
6. | Ilogcucrema nmamMsT MUKPOKOHTPOJIIEPA HE COJIEPIKUT [1IK-4.3.1

1. mamMsTH JAaHHBIX
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2. TMaMsTH IPOTPaMM;
3. OmnepaTUBHOMN MaMSTH;
4. accolMAaTUBHON NaMSTH;

7. | Yto 03HayaeT NOSBUBIIASICS MOCE KOMIENAIUH porpammel ommbka " | [IK-4.V.1
"PIN 1" was not declared in this scope™?

1. He 3akpsiTa ckoba wiM HeT Touku 3ansToi mocie "PIN1"

2. B ckerye He 00BsiBNeHa epemenHas "PINT"

3. B ¢ynkuuu pinMode() He nucnoap3zoBano uMs nopra "PIN1"

8. | IIpomeccopsl, B KOTOPBIX HAOOP BBIMOJHAEMBIX KOMaH/I COKpAIEH 10 I1K-4.3.1
MUHUMYMa, OTHOCSITCS K THILY:
1. RISC-mpoueccopsr;
2. Tlpoueccopsl ¢ ["apBapCcCKOil apXUTEKTYPOii;
3. CISC-npoueccopsr;
4. Ilpoueccopsl ¢ [IpUHCTOHCKOHN apXUTEKTYPOH.

9. | MukponpolieccopHasi CHCTeMa KaKoro THUITa pa3padaThIBacTCs Yalle I1K-4.3.1
Bcero?
1. MHKpOKOMIIBIOTED
2. KOMIIBIOTEP
3. pazpabotka He TpeOyeTcsl, UCMOIB3YIOTCS TOTOBBIE CUCTEMBI
4. MHUKPOKOHTPOJUIEP

10. | Kakas apxutekTypa MUKpoIpoleccopa xapakrepusyercs pazaenenuem | [1K-4.3.1
MaMSTH JIaHHBIX U MTaMSITH IPporpaMm?
1. ®ou-Heiimana
2. TapBapnckas
3. IlpuHcToHCKast
4. KemOpumkckas

11. | Kakas cxema moka3bIBaeT JOTHYECKHUE CBA3H MEXKIY DJIEMEHTaMU 11K-4.3.1
CHUCTEMBI M BMECTE C BPEMEHHBIMH JIMarpaMMaMu MOJTHOCTHIO
omnpezaenseT GyHKINH allapaTHON YacTU U 1a&T MOJHOE MPe/ICTaBICHHE
o0 e€ pabore.

1. crpykrypHas

2. TpUHIMIAATBHAS

3. (yHKUMOHANbHas

4. mortoxoBas

12. | MukporporeccopHasi CHCTEMa KaKoro THIa He 00ecrieynBaeT [1K-4.3.1
yIpaBiieHUE BHEIIHUMHU yCTpOHCTBaMuU?
1. MUKpOKOHTpOJUIEp
2. KOHTpOJUIEp
3. Bce TUIBI 00ECTIeUNBAIOT YIIPaBIE€HHE BHEIIHUMHU YCTPOUCTBAMHU
4. KOMUBIOTEP

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

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT

No /it [TepeyeHr KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Meroauueckue  Marepuaibl,  ONpPEICNSAIONIMEe  MPOLEAYyphl  OLIEHWBAHUS
MHAMKATOPOB, XapaKTEpU3YIOLUX dTanbl (OPMUPOBAHMUS KOMIETEHLUH, COJIEpKaTcsi B
JOKAJIBHBIX HOpMaTuBHbIX akTax [YAIIl, pernameHTUpYyHOIIMX NOPSAAOK M IPOLEAYPY
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NPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHON aTTecTaluu 00y4JaroImuXcs
I'VAIL

11. Meroaudeckue yKa3aHus A1 00yUJaIOMUXCs 110 OCBOCHUIO JUCITUTUTHHBI

11.1. Meroauyeckue yKazaHus s OOy4YalOIIMXCS 110 OCBOCHUIO JIEKIIMOHHOTO
MaTepuaia

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOIO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKoe W sICHOE H3JIOKEHHE ydeOHOro marepuana. HasHaueHwe COBpPEMEHHOH JIEKIIMU B
paMKax IUCLMIIJIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(OPMALMIO 110 TEME, a B OCBOCHUU
dyHaaMeHTaNbHBIX TpOOJIeM JUCHMIUIMHBI, METOJOB HAyYyHOrO IIO3HAHMSA, HOBEWUIIMX
JOCTMDKEHUI Hay4yHOH MbIciu. B yueOHOM mporecce JeKIUs BBINOJHAET METOJ0JOTHYECKYIO,
OpraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIUH. JIEKIMs pacKpbIBaeT MOHATUHHBIN anmapar
KOHKPETHOW o0siacTH 3HaHus, €€ mpoOseMbl, AAaeT LEeJIbHOE NPEACTaBICHUE O AUCLUILIMHE,
[IOKAa3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUIIIIMHAMH.

ITnanupyemMble pe3yabTaThl IPU OCBOEHUH 00yYarOIUMUCS JIEKIIMOHHOTO MaTepuaa;

— TIOJy4YEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OIPEIEISIETCS LEIEBOM YCTAHOBKOM K Ka)K10M KOHKPETHOU TEME;

— TIOJIyY€HHE OIbITa TBOPUECKOI pabOThl COBMECTHO C IPENOJaBaTEIeM;

— pa3BuTHEe HOPOPECCHOHATBHO-IENOBBIX  KauyecTB, JIIOOBM K TpeAMETy H
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBIILITICHHUS.

— TOsiBJIIEHHE HEOOXOAMMOT0 HHTEpEca, HEOOXOAUMOTO ISl CAMOCTOSTEILHON PabOThI;

— TOJy4YyeHUE 3HAHUU O COBPEMEHHOM YpPOBHE pAa3BUTHS HAyKM U TEXHUKU U O
IIPOTHO3€ UX Pa3BUTHS Ha OJmKaiiue roapl;

— HayuyuTbCs METOJUYECKH oOpabaTbiBaTh MaTepuan (BbIACIATH TJIaBHBIE MBICIU U
MOJIO)KEHUS, MPUXOAUTh K KOHKPETHBIM BbIBOJAM, MOBTOPSATH HUX B  Pa3jIMuYHBIX
dbopMynupoBKax);

—  TOJIy4eHHE TOYHOTO TTOHUMAaHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSTHA.

JIekuMOHHBI MaTepHall MOXET COIPOBOXKIATbCA JEMOHCTpaluend CIIaiI0B W
UCMOJIb30BAaHUEM DA3aTOYHOI0 MaTepuallia IpH MPOBEIEHUH KOPOTKHX JTUCKYCCHH 00
O0COOEHHOCTSIX MPUMEHEHUSI OT/AIETbHBIX TEMATHUK I10 TUCHUIUINHE.

CrpyKTypa npefocTaBieHusl JEKIHNOHHOIO MaTepuara:

— YcTHOe u3i0XkeHne HH(popMaluy, WLTIOCTPUPYEMOH CllalilaMu Pe3eHTallu;

— JleMoHcTpanusi rpa@uueckux MarepuaioB (B TOM uucie (poTo-, BUAEO-, IpauKOB,
TaOJIML ¥ T.[.) B LEJISX BU3YyaIM3al[UH MPECTABIEHHON B YCTHON (hopMe nHpOopMauy;

— OOcyx/eHue noxy4eHHo!H nHpopMaly B popMe TUCKYCCUH, pa300p MPaKTHUYECKUX
IIPUMEPOB.

11.2. Meroauueckue ykazaHus A OOYyYaroIUXCs IO BBIIOJIHEHUIO J1a00paTOPHBIX
pabot

B xozme BbIMONHEHMsS J1a0OpaTOpHBIX paboT oOyyaromuics JOJKEeH YriyOuTh H
3aKpenuTh 3HAHUS, NMPAKTUYECKUE HABBIKH, OBIIAJIETh COBPEMEHHOW METOIUKOW M TEXHUKOU
HKCIIEPUMEHTAa B COOTBETCTBUH C KBAJU(HUKAMOHHOW XapaKTEPUCTHUKOW OO0YyJaromerocs.
BrimonHenne 1abopaTopHbIX pabOT COCTOUT M3 3KCHEPUMEHTAIbHO-TPAKTUYECKOM, pacueTHO-
AQHAJTUTUYECKON YacTe U KOHTPOJIbHBIX MEPOIIPHUITUH.

Breinonnenue nabopaTopHbIX pabOT 00ydaromUMCS SIBJISETCS HEOTHEMJIEMOW YacThIO
U3yYeHHs] JTUCLMIUIMHBI, OIpelenseMoil y4yeOHbIM IUIAaHOM, U OTHOCHUTCS K CpEICTBaM,
00ecIeunBarONINM PEHICHUE CIEAYIONINX OCHOBHBIX 337124 00yJaromerocs:

— TIpHOOpeTeHHEe HaBBIKOB HCCIEIOBaHMS IMPOIECCOB, SBIEHUH U  OOBEKTOB,
U3y4aeMbIX B PaMKax JTaHHOW JUCIUIUTHBI;
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— 3aKpeIUIeHHE, pa3BUTHE U JIeTATU3alUs TEOPETHUECKUX 3HAHUM, MOJYYCHHBIX Ha
JEKIMX;

— TOoJIyueHHe HOBOM MH(OpMAINH 10 U3Y4aeMOH TUCIUILIIHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSITETIBHOM  paboThl ¢ J1a0OpaTOpHBIM
o0opyoBaHrEeM U pudopamu.

3ananue u TpeOoBaHMS K IPOBEICHUIO JIAOOPATOPHBIX paboT

1. IIpuctynats k paboTe MOKHO TOJIBKO MOCJIe 03HAKOMIICHHUS C paOOYUM MECTOM.

2. Ilepen BkmtoueHuem OBM y0eautbcss B TOM, 4YTO BCS BKJIIOYEHHAs B CXEMY
KOMMYTallMOHHAs anmnaparypa (KHOIKHU U Jp.) HaXOJUTCS B HAJJIEKAIIEM COCTOSHUU.

3. IIpu BKIIOYEHHH U B MPOLIECCE PETYIUPOBAHMS CIEAUTH 32 MOKA3aHUSMH OCHOBHBIX
MPOrPaMMHBIX MOJYJIEH.

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

5. He kacaTbhCsi HEM30JIMPOBAHHBIX YacTeil MPHUOOPOB M ammapaToB, KOTOPbIE HAXOIATCS
MOJ1 HAIIPSDKEHUEM.

6. K naGopaTopHbIM 3aHATHSAM JOMYCKAIOTCS TOJBKO T€ CTYICHTHI, KOTOPBIE YCBOWIU
npaBuiia 6€30MaCHOCTH.

9. JTabopatopHbie pabOThI BBITOJHAIOTCS OPUTaIoN CTYJCHTOB B COCTaBE HE MEHEE JBYX
YeIOBEK.

10. Kaxnaplii cTy#eHT [JOJKEH NOJArOTOBUTHCS K JlaboparopHoit pabote. Ilpu
HEJOCTAaTOYHOU MOJATOTOBKE CTYJEHT HE JJOMYCKAETCS K €€ BBIIOIHEHHUIO.

11. Hanncannast mporpaMma J10/KHA OBITh MIPOBEPEHA MPENoaaBaTesieM, KOTOPBIH MOCIe
MIPOBEPKU JaeT pa3pelleHue Ha MPOBEICHUE OIBITOB.

12. Tlepen BKIIOYEHHEM HPOTPAMMBI CTYICHT, MPOU3BOMIALIMIA JaHHYIO OIEpPaIuIio,
JOJKEH MPEeAyNpeIuTh YIEHOB cBOel Opurasl 06 3ToM (ppazoit «HaurHaem SKCriepuMeHT».

13. Pe3ynabpTaThl M3MEpPEHHH IO KaXKIOW XapaKTEPUCTHKE JOJDKHBI OBITh IPOBEPEHBI
IpenoaaBaTenemM.

14. Tlocne mopa®oTKH mporpamma JOKHA ObITh TPOBEPEHa MPETI0AaBaATEIIEM.

15. B cinydae BO3HMKHOBEHHUs aBapUHHOW cuTyauuu (TMOsBICHUE AbIMa, 3amaxa TapH,
HECBOMCTBEHHBIX 3BYKOB, HCKpPBI M Jp.) Ha padoyeM MecTe HEOOXOIUMO HEMEIJIEHHO
OTKJIFOYUTh OBM 0T HanpspkeHUst 1 COOOLIUTh 00 3TOM COOBITUH MPENOAABATENIO.

16. CtyneHT AomKeH OepekHO 00pamaThbCs ¢ MPeIOCTaBIsIEMbIM €My 000pYy0BaHUEM U
KOMITbIOTEPHOM TEXHUKOH, 3amperiaeTcs J1eaTh HalMUCH MEJIOM, KapaH/alloM WK YepHUIIaMH.
Henb3s 3arpomoxaate pabodee MecTo mpuOOpaMu M armapaTamMu, KOTOpPbIE HE MCIIOIB3YIOTCS B
nabopaTopHOil paboTe, OCTaBIIATh HA HUX KHUTH, TETPAIU U Ap. IPEIMETHI.

17. K crnegyromeMy 3aHATHIO KaXIblii CTYJEHT JOJKEH COCTaBUTh OTYET IO
npeabLayei 1abopaTopHOi paboTe B COOTBETCTBUHU C YCTaHOBIEHHON (OPMOIi.

Crpykrypa u hopma oTyeTa 0 1abopaTopHOM padboTe

B ordere 006s3aTenbHO MOJKHBI OBITH OTpaXKeHbI ciefyrolue pasnensl: «Ha3panue»
«enp pabote», «Conepxanue paboTb», «Cxembl UCHBITAHUN», «Pe3ynbTaThl M3MEpeHUil U
BBIUUCIICHUI», «AHAJIM3 MOJTYYEHHBIX XapaKTEpPUCTHK M KpaTKHe BbIBOJbI». B coctaB ordera
MOTYT OBITH BKJIIOUEHBI IPYTHE pa3ieiibl, KOTOPHIE YYHUTHIBAIOT CIEHU(PHUKY BBITOIHIEMOMN
nabopaTopHOil paboThI ((hOTO IKCTIEPUMEHTOB, IPOTPAMMHBIN KO U Jp.). HeoOXoaumble cxeMbl,
PUCYHKH H TpadUKH MOKHO YEpPTHTh KapaHIAIIOM JIMOO C HCIOJIB30BAaHHEM CIEIHaTbHBIX
IPOTPaMMHBIX MPOYKTOB Ha MEPCOHATHLHOM KOMITBIOTEPE.

TpeboBanust k ohopMIIEHUIO OTYETa O JJabopaTopHOU paboTe

Pe3ynpTaThl BBINOJIHEHHBIX JIAOOPATOPHBIX PAa0OT, O(GOPMISIOTCS B BUAE OTYETa IO
oiHOMY 00pa3iy. OTueT NUIIyT C OJHOW CTOPOHBI JucTa Gpopmara A4 (pazmepom 210%297 mMm).
OCHOBHBIE HAJITUCH BBIMOJIHAIOT B COOTBETCTBHH € ['0ccTaHIapTOM.

Bce BhInoTHEHHBIE U TIOANMMCAHHBIE PYKOBOJAUTEIEM OTUETHI 1O TaOOpaTOPHBIM paboTam
CKJIaJIbIBAIOT B JIOTUYECKOH IMOCIEA0BATENbHOCTH U OpourtopytoT. [Ipu GonbiioMm KonudecTBe
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cTpaHull (OoJiee JECSITH) COCTABISIOT COJEPKaHHWE OTYETa, KOTOPBIM pa3MeIarT B aabbome
MocJie TUTYJABHOTO JIuCTa. TUTYNBHBIN JUCT JOJDKEH UMETh HaAmuch «OKypHan abopaTopHBIX
paboT (oT4eThI)» ¢ haMuUIueit pyKoBOaUTENS (TIPEIIoAaBaTelb) U UCIIONHUTENS (CTYICHT).

11.3. Meroauueckue yKazaHus JUIsi 0OYyJaIOMIMXCs MO MPOXO0XKICHHIO CAMOCTOSITEIHHOM
paboThI

B Xoje BBIIOTHEHUS CaMOCTOSATENBHON pa0OThI, OOYUYAIONIUIICS BBIIONHSIET paboTy Mo
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IpernojaBaTelis, HO 0e3 ero HermocpeaCTBEHHOTO
y4acTusl.

B npornecce BBIMOIHEHHSI CaMOCTOSITENIbHON paboThl, Yy obOydaromierocs (hopMupyercs
1enecoo0pa3Hoe IIAHUPOBaHUE PaboOUero BpEMEHH, KOTOPOE MO3BOJIIET UM pa3BUBaTh YMEHMS
U HaBBIKM B YCBOGHHUM U CHCTEMAaTH3allMU NMPUOOpEeTaeMbIX 3HaHUM, oOecreyrBaeT BBICOKUMN
YPOBEHb YCIEBAEMOCTH B TNepUOJ OOyuYeHHs, MOMOTaeT IOJIyYUTh HABBIKM ITOBBIIICHUS
poecCuOHaNBEHOTO YPOBHSL.

MertoauyeckUMH ~ MaTepuallaMH,  HampaBJSIONIMMU  CaMOCTOSITENIbHYIO — paboTy
00y4JarOIIUXCASBISIOTCS:

—  Yy4eOHO-METOAMYECKUI MaTepuas Mo JUCLUILIUHE.

11.4. MeTtoauueckue yKazaHus [UIsl OOYYaroIIMXCS IO MPOXOXKACHUIO TEKYIIEro
KOHTPOJIS YCIIEBAEMOCTH

Texymuii KOHTPOJb YCIEBAEMOCTH IPEAYCMATPUBAECT KOHTPOJb KadyecTBa 3HAHUHI
00y4aroluxcsi, OCYIIECTBIIEMOr0 B TEUYEHUE CEMECTpa C LIEJbI0 OLIEHMBAHMS X0Jla OCBOCHUS
JUCLIUIUINHBL.

Tect mpencraBisier coboil HabOp CTaHAAPTU3UPOBAHHBIX 3aJaHUMl, [0 pe3ylbTaTraM
BBITNIOJIHEHUSI KOTOPBIX MOKHO HM3MEPUTH HEKOTOPBIE JIMYHOCTHBIE XAPAKTEPUCTHKH, a TaKKe
YPOBEHb YCBOCHMS 3HAHMI, YMEHHI U HABBIKOB UCIIBITYeMOro. IIpumMepHsIii epeyeHs BOIPOCOB
JUIs TECTOB INpeJ/icTaBlIeH B Tabuue 18.

[TonoKUTENbHBIM PE3yNbTAT TEKYLIETO KOHTPOJISL YCIEBAEMOCTHM J1ae€T CTYIACHTY
JIOTIOJIHUTENBHBIN Oajl pU MPOBEJCHUU MPOMEXYTOUHOM arTrecTanuu. Pe3ynabTaThl TEKyIIEro
KOHTPOJISI MOTYT YUMTBIBATHCS IIPU MTPOBEICHUH MPOMEKYTOUHON aTTECTALlUU.

Cucrema OLEHOK IpU INPOBEIECHUU IPOMEKYTOYHOM AaTTECTAlMH OCYIIECTBIIAETCS B
cooTBeTCTBUU ¢ TpeboBaHusMu [lonoxkennit «O TekylleM KOHTPOJE YCIEBAEMOCTH U
OpoMeXXyTouHOW artrectauuu cTyfaeHToB ['YAII, oOywaromuxcs MO NporpaMmbl BBICIIETO
obpazoBanus» U «O MOIYTBHO-PEUTHHTOBOM CHCTEME OIICHKM KadecTBa y4ueOHON palOoThI
ctynentoB B ['YAII»

11.5. Metoauueckue ykazaHus i OOY4arOLUXCs MO MPOXOXKACHUIO MPOMEXYTOUHOM
aTTecTaluu

[IpomexyTouHas  artectanus  OOydalOmIUXCs — MpeAycMaTpUBaeT  OICHHBaHHE
IIPOMEXKYTOUHBIX U OKOHYATENbHBIX PE3Yy/IbTaTOB 00ydeHMs MO auciuruinHe. OHa BKIIIOYAET B
ceos:

— muddepeHIMpoBaHHBIN 3a4eT — 23TO (opMa OIEHKH 3HAHUM, TMOTyYEeHHBIX
00ydJaronmMcs Mpy U3yYeHUH JUCIUIUIMHBI, TIPU BBHITTOJIHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HAy4YHO-UCCIIEOBATENILCKUX PabOT U MPOXOXKACHUH MPAKTHK C aTTECTAI[MOHHON OLIEHKOM
«OTIUYHO», «XOPOLIO», «yAOBIETBOPUTEIBHOY, «HEYAOBIETBOPUTEIBLHO.

Cucrema OLEHOK IpU IPOBEIECHUU IPOMEKYTOUHON aTTeCTAlMU OCYLIECTBIAETCS B
cooTBeTCTBUU ¢ TpeboBanusMu [lonoxennit «O TekyleM KOHTPOJE YCIEBAEMOCTH U
MPOMEXKYTOUHOM arTectanuu CTyAeHToB [ YAII, oOy4arommxcs MO MTPOrpaMMbl BBHICIIETO
obpazoBanus» U «O MOIYTBHO-PEUTHHTOBOM CHCTEME OIICHKM KadecTBa y4eOHOW paboThI
crynentoB B 'Y AIy.

[IpomexyTouHass aTTecTalus OLIEHUBAETCS MO pe3yibTaTaM TEeKYIIEro KOHTPOJIS
ycrieBaeMocTH. CIHCOK BOMpocoB (Tabuuua 16) K MpoOMeKyTOYHOW aTTeCTalliM YTBEpPXKAaeTCs
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kKadenapoil M BBLAACTCS CTYACHTAM s O3HaKoMJeHHsA. B ciydae, ecnu CTyIeHT 1O
YBAKUTEIbHOW MPUYMHE HE BBINOJIHWI TPEOOBAHMS TEKYLIET0 KOHTPOJIS, €My MPEIOCTaBIsIeTCs
BO3MOYKHOCTb CHaTh 3aJ0JDKCHHOCTH II0 IIPONYLICHHBIM TemaMmM. PopMa mpoBeAcHUs
IIPOMEXKXYTOYHOM aTTeCTalluy — NUCbMEHHAsL.
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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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