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AHHOTaUs

Hucuunnuna «I[IporpaMMupoBanre MUKPOKOHTPOJUIEPOBY BXOIUT B 00Opa3OBaTEIbHYIO
poTrpaMMy BBICIIET0 00pa3oBaHUs — MPOrpaMMy OakallaBpHara 10 HaIpaBICHUIO MOJATOTOBKH/
cnennanbHoctd  27.03.04 «VYmpaBieHue B TEXHUYECKMX CHCTEMax» HaIpaBJICHHOCTH
«Ynpasnenue u nHPOPMATHKA B TEXHUYECKHX cHUcTeMaxy. Jluciuminnna peanuzyercs kadeapoi
«Ne32y.

JlucuuiuinHa HaresneHa Ha (P OPMHUPOBAHKE Y BBITYCKHHUKA CIEAYIONIMX KOMITETCHIINIA:

OIIK-6 «CnocobeH pa3pabaTbiBaTh M HCIIOJIB30BaTh QJITOPUTMBI M IMPOTPAMMBI,
COBpEeMEHHbIC MH(GOPMAIIMOHHBIE TEXHOJIOTHH, METOABl U CPEJCTBA KOHTPOJISI, JHATHOCTUKH U
yIpaBieHUs, MPUTOJHBIE ISl MPAKTUYECKOT0 MpUMEeHeHus B cepe cBoeil nmpodeccruonaibHON
JESTEIILHOCTHY

CopepxaHue AMCUUIUIMHBI OXBAaThIBAET KPYT BOMPOCOB, CBSI3aHHBIX C IKU3HEHHBIM
IUKJIOM pa3paboTK MH()OPMAITMOHHONW CHCTEMBI, apXUTEKTYPO MUKPOIPOIIECCOPHBIX CUCTEM,
o0ydeHueM s3bIKy nporpammupoBanus Python, mardgopmoii Raspberry Pi, ESP32.

[IperonaBanre MUCHMIUIMHBI TPEAyCMaTPUBACT cCleAylomue (OpMbl OpraHU3alUU
yueOHOro mpoiiecca: JIeKIUU, 1a00paTopHble paboThl, CAMOCTOSATENbHAS paboTa 00y4aroIerocs,
KOHCYJIbTallUH.

[IporpaMMo#i IHUCHUIUIMHBI TPEIYyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHAS aTTeCTaIHs B (popMe dK3aMeHa.

OO0mias TpyAOEMKOCTh OCBOEHUS AMCLUMILIUHBI COCTaBisfAeT 4 3a4eTHBIX eAuHHIbl, 144
yaca.

SI3pIK 00yUYeHUs O JUCHUILTUHE KPYCCKUIA.



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

JlaHHasi MUCUUIUIMHA MPEJAOCTABISAET BO3MOXKHOCTh CTYACHTaM IMOJIY4YUTh 3HAHUS O
CYLIECTBYIOIIUX MHUKPOKOHTPOJIJIEpAaX, HX apXUTEKTYpHbIE OCOOCHHOCTSAX U  00JacTsiIX
NPUMEHEHUS, O >XU3HCHHOM IUKIE pa3paboTKu WH(POPMAIMOHHONH CHCTEMBI, O BEpCHAX
MHUKpOoKoMIbioTepa Raspberry Pi, mukpokontpoiiepax ESP32; pa3Buth u MpoaeMOHCTPHPOBATh
HaBBIKM  [POTPAMMHUPOBAHUSI MHUKPOKOHTPOJUIEPOB, H3Yy4UTh ©0a30Bbl€  COCTABJISIOLINE
yhpaBiaeHus: podoTamMu

1.2. JlucummninHa BXOIUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTEIbHON MPOTrpaMMBI
BhIcIIeTo oOpasoBanus (naiee — OIT BO).

1.3. TlepeueHb IUTAHUPYEMBIX PE3YJILTATOB OOYUEHUS 0 JUCHIUTIINHE, COOTHECEHHBIX C
IJIaHupyeMbIMU pe3ysibTataMu ocBoeHus OI1 BO.

B pesynbrate m3ydeHUs AUCHUILIMHBI OOYUYAIOUIUICS MOJDKEH O0JanaTh CIEAYIOUTUMU
KOMIETCHIMSIMH WK WX YacTaMu. KoMneTeHIMy U MHAWKATOPHI UX JTOCTHXKEHUS MPUBEICHBI B
tabnuue 1.

Ta6ymma 1 — [lepeyeHb KOMITETCHIIMIA W MHIUKATOPOB UX JTOCTHIKCHUS

Kareropus (rpynna) Kon n Konx n HanMeHOBaHME HHIMKATOpa
HAaUMEHOBAaHUE
KOMIIETEHIIUU JOCTH>KEHUS] KOMIIETECHLIUU
KOMIIETEHIIUU

OIIK-6 Cnocoben
pa3pabaThIBaTh U
UCTIOJIb30BaTh
AITOPUTMBI U
IPOTPaMMBEI,
COBpPEMEHHBIE
MH(pOpMalLMOHHbIE
TEXHOJIOTUH, METO/IbI
O6menpodeccuoHanbHbIE | U CPEICTBA

OIIK-6.3.1 3HaeT OCHOBHBIE aJITOPUTMBbI
peleHus 3aa4 B 00J1aCTH COBPEMEHHBIX
MH(POPMALMOHHBIX TEXHOJIOTUI

OIIK-6.B.1 Bnazneer HaBbIKamMu pa3paboTKu

KOMITCTCHIIHH KOHTPOJIS,
" HUCIIOJIb30BaHMs IIPOrpaMm U aJIrOPUTMOB
JUArHOCTUKU U
C IIeNbI0 IPUMEHEHHUS B cpepe
yIpaBIeHUS, N
npo¢eCCUOHATBHON IeATETbHOCTH
MMPUTOHBIC JIA
MPAKTUIECKOTO

MMPUMCHCHUA B
cdepe cBoeit
npodeccuoHaNbHOM
JCSITeTbHOCTH

2. Mecro nucuumianssl B ctpykType OI1

HucnurnnuHa MokeT 6a3upoBaThCsl Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YJaIOITUMUCS
IIPYU U3YYECHHUH CIEAYIOINX AUCLIUTIINH:

— «Hudopmaruka,

— «AJIropUTMH3AIM U IPOrPaMMUPOBAHUE,

3HaHMs, TIONyYeHHbIE TPU HU3YUYEHUU MaTepuana JaHHOW JHUCUUIUIMHBI, HMEIOT Kak
CaMOCTOSITENIbHOE 3HAYE€HUE, TAK U MOTYT MCIIOJIb30BAaThCsI IPU U3YUYEHUU IPYTUX JUCLUILINH!

— «Teopus aBTOMaTHUYECKOTO YIIPABICHUS,

— «ABTOMaTH3alMs TEXHOJIOTMYECKUX MPOIIECCOB U MPOU3BOCTBY,

— «lIpoexTupoBaHNe aBTOMATU3UPOBAHHBIX CUCTEM)

3. O0BeM u TpyI0EeMKOCTb TUCITUTLIUHBI




JlanHbpie 00 oOmemM oO0beMe AUCHUIUIMHBI, TPYJOEMKOCTH OTAEIbHBIX BHUJOB Y4e€OHOM
paboTHI IO TUCHHIUINHE (M pacHpeieIeHue ITOH TPYT0EMKOCTH 110 CEMECTpaM) MPECTABICHBI B
tabnuue 2.

Ta6ymma 2 — O6beM U TPYJ0EMKOCTh JUCITUTIINHBI

TpynoeMKocTb 1o
Bun yueGHO# paboThI Bceero cemMecTpam
Ne9
1 2 3
Oowan mpyooemKocmp oucCyunIuHbl, 4/ 144 4/ 144
3E/ (4ac)
U3 nux yacoe npakmuyeckoii O020MoeKu
AyoumopHhuie 3anamus, BCETO 4ac. 51 51
B TOM YHCIJIE:
nexuun (JI), (gac) 17 17
npaktuyeckue/cemunapckue 3aastus  (113),
(gac)
naboparopusie padbotsl (JIP), (dac) 34 34
KypcoBoii npoekT (pabdota) (KII, KP), (gac)
9K3aMeH, (Jac) 36 36
CamocmoamenvHnas paboma, Bcero (4ac) S7 S7
Buo npomesxcymounoit ammecmayuu: 3auer,
madd. 3ager, sk3amen (3auer, Judd. 3auq, OK3. JK3.
DK3.*%*)

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4, Conepx(aHI/Ie AUCHUITIIMHBI
Pasnemﬂ, TEMBbI JUCHUIIJIMHBI U UX TPYAOCMKOCTDb IIPUBCACHLI B T8,6JII/IIIG 3.

Tabnuna 3 — Pa3gensl, TeMbl AUCHMILTUHBL, UX TPYAOEMKOCTh

Jlexumu | I JIP KII P
Paznernbl, TeMbI TUCTIMITITHBI (eq aL:: ) ( Cg) (1a0) (qac) (iac(::)
Cemectp 9

Pa3nen 1. Beenenue B tucuuiuiney 1 2
Paznen 2. )KuzneHHsli 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
Paznen 6. Mukpokommbtotep Raspberry Pi 4
Pasnen 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

IIpakTnueckass MOATOTOBKA 3aKJIIOYAETCSl B  HENOCPEACTBEHHOM  BBIIIOJHEHUU
oOydJallmuMucs  OMNpeNeJeHHbIX  TPYAOBBIX  (YHKUMH,  CBSI3aHHBIX C  Oy;ymei
npodecCHOHATIBLHOMN 1 TeTbHOCTBIO.




4.1. CopaepxkaHue pa3iesioB U TEM JICKIIMOHHBIX 3aHSITHI.
Coneprxkanue pas3iesioB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B Ta0IuIE 4.
Tabmuua 4 — CopeprkaHue pa3esoB U TEM JIGKIIMOHHOTO IHUKJIA

Howmep paznena

HazBanwne u COACPIKAHUE Pa3aCIIOB U TEM JICKIIMOHHBIX 3aHATHI

1

Pa3znen 1. BBeneHue B JUCHUILUIUHY

1. OcHOBHBIC IOHATHS B 00JIACTH MUKPOIIPOIIECCOPOB.

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

3. PacnipenienieHrie OCHOBHBIX PECYPCOB, MaMsITh IPOTPaMM U JaHHBIX, BBOJ U
BbIBOJ AUCKPCTHBIX U aHAJIOT'OBBIX CUT'HAJIOB.

4. [IporpaMMHBbIE U allllapaTHBIE U CPEICTBA MOAJCPIKKHU.

5. Knaccudukariys MUKpPOIIPOIIECCOPHBIX CUCTEM, KpaTKast XapaKTePUCTHKA
BO3MOXXHOCTEH U MPUMEHEHUN MUKPOIIPOLIECCOPHBIX CPENICTB U
MHUKPOIIPOLIECCOPHBIX CHUCTEM Ha UX OCHOBE.

Paznes 2. 7KuzHeHHbIH HUKI pa3padoTkn HHGOPMALMOHHOI CHCTEMbI

1. KackagHas MoJiens.

2. CiupasieBUiHas MOJIEIIb.

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

4. BBeneHue B aBTOMaTU3UPOBAaHHbIE HHPOPMAIIMOHHbIE cucTeMbl. M3yueHue
OCHOB pa3padOTKN UHPOPMAITUOHHBIX CUCTEM.

5. PaccMoTpeHre HEKOTOPBIX METOAOB MPUHSTHSI PEILICHUS.

Pa3nes 3. ApxuTeKTypa MUKPONPOLECCOPHBIX CHCTEM

1. CocraB 6a30B0OI1 MUKPOIIPOLIECCOPHOI CUCTEMBI.

2. CuctemMHas IMHA.

3. XapakTepucTuka HHTepQeicoB B CUCTEME.

4. OOMeH JaHHBIMH C BHEIIHEH CPEIOi.

5. byepuzanus u 1eMynbTUIIIIEKCUPOBAHUE IIIHUH aJpeca U JaHHBIX.
Otnuuue ["apBapackoil apXUTEKTYphbl OT apXuUTeKTyphl poH Heiimana.

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

7. CoBpeMeHHbIE MUKPOKOHTPOJIIEPHI.

8. Opranusanus MoJICUCTEMbI TaMSTH.

Pa3nes 4. OcHoBBI NporpaMmMupoBanns Ha si3bike Python.
IIepemeHHBIE
Yucna
Crpoxu
Crnucku
CrnoBapu
Koprexn
Oneparopsl
Omneparop if
. Hwmxoasr while
10. Iukier for
11. OyHKIMK

©oN O 0DdPRE

Pa3pnen S. BeruuciauresasHnbie yerpoiictsa HPII
1. ®OyHKIUU BBIUUCIUTEIbHBIX YCTPONCTB.

6




YCTPOMCTB.

2. CTpyKTypa ¥ Ha3HAUYEHUE DJIEMEHTOB OAHOIIPOLIECCOPHBIX YIPaBIISIFOIINX

3. CtpyKTypa MyJbTH MUKPOIIPOLIECCOPHBIX BBIUNCIUTEIbHBIX YCTPOICTB.

6 Pazngean 6. Mukpoxkomnbiorep Raspberry Pi

1. Omnwucanue Raspberry Pi.
2. Ilpumenenue Raspberry Pi Ha KOHKPETHBIX TPUMEPAX.
3. PaccmoTpenue u3y4eHHOro MaTepHaa, apXUTeKTypbl, () YHKIIHOHAIBHBIX
BO3MOXXHOCTEH, aIllapaTHBIX CPEICTB U OCOOCHHOCTEH MPUMEHEHHUS
MUKPOKOHTPOJIJIEPOB HA KOHKPETHBIX IPUMEpPaAX.
4. PaccMOTpeHHe HEKOTOPBIX METOJIOB MPUHSTHUS PEIICHHUS.

7 Pazgen 7. U3yuenue MmukpoxkonTpoJiepa ESP32

1. OGmiee onricaHne MUKPOKOHTPOJLIEPA.
2. JlocTOMHCTBA M HEJIOCTATKH.
3. Hcmonp3oBaHMWE U OTIUYUTEIBHBIC YEPTHI MUKPOKOHTPOJLIEPA.
4. PaccMoTpeHHe HEKOTOPBIX METOJIOB MPUHSTHS PEHICHUS

8 Pasnean 8. [lepudepuiinbie ycrpoiictea HPII

1. Pabota ¢ yapTpa3ByKOBBIMH JITaTYNKAMU
2. Pabota ¢ nuH}ppakpacHbIMH JaTYMKAMH
3. Pabora co cBeronmonamu

9 Paznen 9. [IporpaMmmupoBanue HA3eMHOH POOOTOTEXHUYECKOM

mIaTGopMbI
1. TlporpammupoBanue nBuxeHuss HPII
2. IIporpammupoBanue paboThl CBETOANOI0B BUIUMOIO U

yIbTPapuOIETOBOIO CIEKTPa
3. IIporpammupoBanue paboThl HHPPAKPACHOTO JaTYUKA
4. IlporpammupoBaHue paboThl YIbTPa3BYKOBOI'O JaTYUKA
5. IIporpammupoBanue cuutbiBareiss RFID-meTok

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

Tabnuna 5 — [IpakTuueckue 3aHsATHS U UX TPYJOEMKOCTb

N3 Hux No
Ne | Tembl npaktrueckux | @OpMbI NPaKTUYECKUX | TpPyIOEMKOCTh, |IPAKTUYECKOU |pa3jaeia
n/m 3aHATUN 3aHATUN (gac) MOATOTOBKH, |AUCIUI
(dac) JIUHBI
Y4eOHBIM MJIAHOM HE MPETyCMOTPEHO
Bcero
4.3. JlaboparopHble 3aHSATHUS
TeMbl JTabopaTOPHBIX 3aHATHH U X TPYIOSMKOCTh IPUBECHBI B Ta0HUIIE 6.
Tabnuna 6 — JlabopaTtopHble 3aHATHS U UX TPYJOEMKOCTh
N3 Hux No
No TpynoeMKoCTb, | TPaKTUYECKOM | pa3aena
HaumenoBanne 1abopaTtopHbIX padboT pyA - | TP pas
n/m (uac) MTOATOTOBKH, | JHCIIHII
(gac) JINHBI
Cemectp 9
1 | YnpaBieHue 3JI€KTPOABUraTEIsIMU | 5 | 5 | Pazzen




POOOTOTEXHUUECKOTO CPEJICTBA, pacyeT 8
IIPOWIEHHOT'O PACCTOSIHMUSL.

2 | JIBmwxeHne poOOTOTEXHHUYECKOTO CPEICTBA 10 5 5 Pasznen
JUHHUH TTOCPEICTBOM HH(DPAKPACHBIX 8

JATYUKOB. YTIPaBJICHUE CBETOAMOIaMHU
BUAMMOTO U HHPPAKPACHOTO CHIEKTPA.

3 JIBmxkeHne poOOTOTEXHUYECKOTO CPEACTBA U 5 5 Pasznen

Ha OCHOBE JIaHHBIX, TOJIyYaeMBbIX C 9
YIBTPa3BYKOBBIX JaTYUKOB. [IpoxoxaeHue
TabupUHTA.

4 | Jlokamu3arus Ha ocHOBE dHKoiepoB M RFID- 8 8 Pasznen
METOK. 9

5 Koneunsrit aBTOMaT poOOTOTEXHUIECKOTO 8 8 Pasznen
CpEeJICTBA. 9

Bcero 34

4.4. KypcoBoe npoeKTHpoBaHNe/ BBHITIOIHEHUE KYPCOBOW PaOOTHI
VY4eOHbIM MJIaHOM HE IPEAYCMOTPEHO

4.5. CamocrosrenbHas padoTa 00yJaronuxcs
Bunsl camoctosiTensHON paboOThI U €€ TPYI0EMKOCTh NPUBEIEHBI B Ta0nuLe /.
Tabmmua 7 — Bugsl caMocTosTenbHON pabOTHI M €€ TPYIOEMKOCTb

N Bcero, | Cemectp 9,
Bua camocrositensHOM paboThI
yac yac
1 2 3
H3ydeHne TeopeTHUecKOoro MmaTepuania 34 34
nucuurnael (TO)
KypcoBoe npoextuposanue (KI1, KP)
Pacuerno-rpadpuueckue 3ananus (PI'3)
Beinonnenue pedepara (P)
IToaroToBKa K TEKYIIEMY KOHTPOJIIIO 18 18
ycneBaemoctu (TKVY)
Homamnee 3aganue (/13)
KonTponbubie pabotel 3a0uHnKOB (KP3)
IToaroroBka kK MpoOMEXYyTOUHOU 5 5
atrectauuu (ITA)
Bcero: 57 57

5. [lepedyenn yueOHO-METOIUYECKOTO 0OECTICUCHUS
JUTSL CAMOCTOSITEIBHON pabOThI 00YYAIOMIMXCS IO TUCITUTLINHE (MOIYITIO)

Y4eOHO-MeTOAMYECKE MaTepHalbl Il CaMOCTOSTENbHON paboThl 00YyJaromMXCsl yKa3aHbl B
. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YU€OHBIX U3TaHUN
[lepedyeHb MeUaTHBIX U DJCKTPOHHBIX YIeOHBIX M3IaHHUH MPUBEEH B TaOIUIE 8.
Tabnuua 8— [lepeyeHb NMe4aTHBIX U AJIEKTPOHHBIX YUEOHBIX M3TaHUI

[ugp/ Komi4ecTBo 9K3eMILIAPOB B
URL a P ec bubnuorpaduyeckas ccpliaka OUOIMOTEKE
w (Kpome 3IIeKTPOHHBIX SK3EMILISIPOB)




WuTtepodeiic ynpasieHus
POOOTU3UPOBAHHBIMH CUCTEMaMHU : Y4eOHO-
621.865.8 b | metonnueckoe mocooue / B. E. benaii, A. B.
43 Pricun, C. B. Conénniii ; C.-Iletepb. roc. yH-
T a9pOKOCM. mpudopocTpoenus. - CaHKT-
[TerepOypr : M3a-Bo 'YAII, 2023. - 64 c.

MoOwiibHBIE POOOTH3UPOBAHHBIC IIAT(HOPMBI
Ha 0a3e COBPEMEHHBIX MUKPOKOHTPOJUIEPOB :
yuebHo-MeToauueckoe nmocooue / A. I1.

004 M 74 Macrepos, C. JI. ®unumonos, B. E. benaii [u )
ap.] ; C.-Ilerep6. roc. yH-T a3pOKOCM.
npubopoctpoenust. - Cankr-IlerepOypr :
Uzn-so I'VAII, 2023. - 82 c.

C++ : 6a30BbIii Kypc : Tiep. ¢ anr. / .
004.4 I 57 | Iunxar. - 3-e u3Ad. - M. : Buaesamc, 2015. - 10
624 c.

7. IlepedeHb 371€KTPOHHBIX 00pPa30BaTEIbHBIX PECYPCOB
MH(POPMALIMOHHO-TEIIEKOMMYHUKAIIMOHHON cetn « HTepHeT»

[Tepeuenn AIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcos UH()OPMAIIMOHHO-
TEJIEKOMMYHHUKAIIMOHHON cetn «MHTepHEeT», HEOOXOMUMBIX JUISI OCBOCHHUS TUCIMILIMHEI
npuBe/ieH B Tadymie 9.

Tabmma 9 — IlepedyeHb SIEKTPOHHBIX OOpPa30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJICKOMMYHHUKAIIMOHHOHU ceTH «/HTepHeT»

URL aapec HaumeHnoBanue

https://disk.yandex.ru/i/SR8hqvUeh7IgyA | O0beKTHO-OPHEHTHPOBAHHOE POTPAMMHUPOBAHHKE B
C++

8. Ilepedenr MHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mporpaMMHOr0 oOecHeueHus,, HCIOJIb3YEMOT0 TMpPH OCYIIECTBICHUU
00pa30BaTENILHOrO MpoLEcca M0 AUCLHUILINHE.
[lepeueHpb uCnonbp3yeMoro NporpaMMHOro odbecnedeHus npejacranieH B Taduuue 10.

Tabmuna 10— [TepeueHsr mporpaMMHOT0 00€CIICUCHIS

No /1t HanmenoBanue

He npenycmorpeno

8.2. IlepeucHb MH()OPMAITMOHHO-CITPABOYHBIX CUCTEM,HCITOJIb3yEeMbIX pu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPoliecca Mo AUCIUILTUHE

[lepeuens WCHONB3YeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TIPEJICTABICH B
Tabmmuie 11.

Tabmuna 11— Ilepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

No /1t Hanmenosanue

He npenycmorpeno




9. MarepuanbHO-TeXHUYeCKast 6a3a
CocraB MaTepHaIbHO-TEXHUYECKONW 0a3bl, HEOOXOAMMOM JUIsi  OCYIIECTBIICHUS
00pa30BaTeNBLHOTO MpoIiecca Mo TUCIUTUIHHE, IPEICTaBIeH B Tabmuiel 2.

Ta6ymmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

Ne HanmeHnoBanue cocTaBHON 4acTH Homep aynuropun
/T MaTepUaIbHO-TEXHUYECKON Oa3bl (ipu HEOOXOTUMOCTH)
1 | MynpTuMenuiiHas JeKIUOHHAS Ay TUTOPUS 110
2 | KoMmbroTepHbIi Kilace 110
3 | JJaboparopus «HXEeHEpHBIN rapax» 110

10. Onenounsie cpeacTBa AJIsl MPOBEICHUS IPOMEKYTOUHOM aTTeCTAI[H
10.1. CocTaB OLEHOYHBIX CPEACTBAJIS IPOBEIACHUS MPOMEXKYTOUHOW aTTECTalluU
00yyJaromuxcst Mo JUCUUIUIMHE pUBeAeH B Tabmuue 13.
Ta6muma 13 — CocTaB OLEHOYHBIX CPEACTB JUIsl IPOBECHUS IIPOMEKYTOYHOM aTTeCTalluu

Buza npomexyTo4HON arTecTanuu [lepedyeHp OLICHOUYHBIX CPEACTB

OK3aMeH Crrcok BONpPOCOB K 3K3aMEHY;
TecTsl.

10.2. B kadecTBe KpUTEpUEB OICHKH YPOBHA C(OPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMucs MpUMEHseTcsl 5-0ajuibHas IIKaja OLEHKU C(HOPMUPOBAHHOCTU
KOMIIETEHIIUM, KOTopas npuBeaeHa B Tabnuie 14. B TeueHue cemecTpa MOXKET MCIOJIb30BATHCS
100-0annpHast ~ mKajga ~ MOJAYJBHO-PEUTHMHITOBOM  CHUCTEMbl ~ YHHUBEpCUTETa,  IpaBHiIa
UCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabmmna 14 —Kpurepuu onieHKH ypoBHS chOPMHUPOBAHHOCTH KOMIETEHITHI

OrieHKa KOMITETEHITUN

Xapakrepucrvka chOpMUPOBAHHBIX KOMIIETEHIIUN
5-0ayutbHas mIKana PaKTep (bopvmp

— oOyyaromuiicss TiyO0OKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepHal;

— YBEPEHHO, JIOTUYHO, I10CIIEI0BATEIbHO U TPAMOTHO €0 U3J1araer;

— ONUPAsACh HA 3HAHUS OCHOBHON M JIONOJHMUTENBHOH JHTEpaTypBhl,
TECHO MPHBS3BIBAET YCBOSHHBIE HAYYHBIE TIOJIOKEHUS C TIPAKTHICCKOM
JeSITeTbHOCTBIO HAIIPABICHMUS;

— yMeJi0 000CHOBBIBAET U ApTyMEHTUPYET BbIJIBUTa€MbIE UM HJIEH;

— JIeJIaeT BBIBOABLI U 00OOIICHHS;

— CcBOOOIHO BJIAJICET CHCTEMOH CIIENUAIM3UPOBAHHBIX MMOHITHH.

«OTIIMYHO»
(Ga4YTCHO»

— o0yyJaronuics TBEpI0 YCBOMII MPOTPAMMHBIN MaTepuai, TpaMOTHO U
M0 CYLIECTBY WM3JlaraeéT €ero, ONUpasCh Ha 3HAHUS OCHOBHOM
JTUTEpaTypHl;

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEHH;

— YBSI3BIBACT YCBOCHHBIE 3HAHUS C MPAKTHUYECKOW JIE€ATEIbHOCTHIO
HaIlpaBJICHUS;

— apryMEHTUPYET Hay4YHbIE MMOJ0KEHNUS;

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— BIIAJICET CHCTEMOM CTICIIMAIM3UPOBAHHBIX TIOHSITHIA.

«XOPOIIIO)»
«3aYTCHO»

— o0yyaronuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIM MaTepual,
[0 CYHIECTBY M3JIaraeT €ro, ONMpasch HAa 3HAHUSA TOJIBKO OCHOBHOM
«YJIOBJIETBOPUTEIILHO» | JINTEPATYPHI;

«GAYTEHO» — JIOIYCKaeT HeCYLIECTBEHHbIEC OIIMOKN 1 HETOUHOCTH;
— HCTIBITBIBACT 3aTPyJHEHHs] B TMPAKTHUYECKOM NPUMEHEHHWU 3HAHUH
HampaBJICHUS;
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Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— cJ1abo apryMEHTHPYET HaydHBIC MTOJIOKCHHUS,
— 3aTpyAHsieTcs B (OpMYyIUPOBaHUHU BBIBOJIOB M 0000IIEHUI;
— YaCTUYHO BJIaJIeeT CUCTEMOM CelIMaTu3UPOBAHHBIX MTOHITHA.

— oOyyarolmuiicss He YCBOWJI 3HAYUTENIbHOM 4YacTh MpPOrpaMMHOrO
MaTepuana;

(HEYIORIETBOPHICIEHO | JIONyCKAeT  CYIIECTBEHHBIE  OMIMOKKM | HETOHOCTH  TIpH
L SATICHOY paccMOTpeHHH Ipo0sIeM B KOHKPETHOM HallpaBlICHUH; }
— MCIIBITHIBAET TPYIHOCTH B IPAKTUUECKOM IIPUMEHEHNHN 3HAHUM;
— HE MOXET apryMEHTUPOBATh HAYYHBIE ITOJIOKEHUS;
— He (HOPMYIHPYET BHIBOJAOB M 0000IICHHIA.
10.3. TunoBble KOHTPOJIbHBIC 33aHUS WK HHBIE MAaTePUAIIBI.
Bompocsr 1yist 5k3ameHa npeacTaBieHsl B Tadbnume 15.
Tabmuna 15 — Bonpocs! 11 sk3amMeHa
Kon
Ne n/nn IlepeyeHb BOMpocoB JUIsl K3aMeHa
UHJIMKaTopa
1. | Kmaccudukamus THIIOB U apXUTEKTYP COBPEMEHHBIX OIIK-6.3.1
MHUKPOKOHTPOJLIEPOB.
2. O061aCcTH NPUMEHEHUSI MUKPOKOHTPOJJIEPOB. OITK-6.3.1
3. [IpuHIUITBI TOCTPOEHUS ITapasuIebHOTO nopra. Ioakimouenue OIIK-6.3.1
BHEIIHUX YCTPOKCTB K MUKPOIIPOLIECCOPY.
4, [IpyHIMTIBI TOCTPOEHUS MOCIEA0BATENBHBIX MOPTOB. BB OIIK-6.3.1
1OCJIEZI0BATEIbHBIX IOPTOB.
5. | S3pIKu nporpaMMupOBaHus JJii MUKPOKOHTPOJUIEPOB. OITK-6.3.1
6. Hanucanne nporpamm st mukponpoueccopos. [lonsatue nporpammel- | OIIK-6.3.1
MOHHTOpPA U ONEPAIIMOHHOIN CUCTEMBI PEaJIbHOTO BPEMEHH.
7. OCo6EeHHOCTH apXUTEKTYpbl MUKPOKOHTpOJUIepoB. [lomynsapHbie OIIK-6.3.1
ceMeicTBa MUKPOKOHTPOJIJIEPOB.
8. Kak MOXHO KOHBEPTHPOBaTh BXOJAHBIE 3HAYEHMsI ONHOTO AuanasoHa, B | OIIK-6.3.1
BBIXOJHBIE 3HAYEHUsI IPYTrOro Auana3oHa’?
9. | Yro npousBoaut koManjaa delay? OITK-6.3.1
10. | Yo Takoe [IIMIM? OI1K-6.3.1
11. | Yto Takoe poropesuctop? OITK-6.3.1
12. | Yo sBnsercs nepemMenHoi B Python? OITK-6.3.1
13. | O KaKuX BCTPOCHHBIX TUIIAX OOBEKTOB S3bIKA MPOrPAMMHUPOBAHUS BBI OIIK-6.3.1
y3HaJIH?
14. | Kakumu TMmamMu MOryT OBITH ITpe/ICTaBIEHbI Yncia? OI1K-6.3.1
15. | MoxxHO 11 3anucaTh MaTeMAaTHYECKYIO OIEPaLUIO C IEPEMEHHOH TaK, OIIK-6.B.1
YTOOBI 3aTE€M TMOJIYYeHHOE 3HAYCHUE OBLJIO MMPHUCBOCHO €i1?
16. | YeM CTpOKHM OTIMYAIOTCS OT CHHMCKOB, CIIOBapeii? OIIK-6.B.1
17. | Yro obmiero y cnucKoB U KOPTEKeH? OIIK-6.B.1
18. | Jlnst wero ucnomnb3yroTest oneparopsl? Kakue orepaTtopsl Bam OIIK-6.B.1
BCTPETUJIMCH B U3YUYEHHOM pazaene?
19. | Kak BemonssrfoTcs mukiiel while u for? OIIK-6.B.1
20. | st yero Hy>KHBI (DYHKIIMM U KaK UX BBI3BATh? OIIK-6.B.1
21. | AnpoOaruro Kakux 0a30BbIX TPUHIMIIOB P YHKITMOHUPOBAHHSI OIIK-6.B.1
HazeMHbIX PC 1o3BoJIsieT ocymecTBIsTh poooT?
22. | Uto BXOIUT B COCTaB 0A30BBIX 3JIEMEHTOB KOHCTPYKITUH? OIIK-6.B.1
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23. | Kakas konecHast 6a3a MCIIOIb30BaHa MPH peaTu3aIiiu OIIK-6.B.1
paccMaTpuBaeMoil poOOTOTEXHIUUECKOM MIaT(hOpMbI?

24. | IlepeuncnuTe BBIYMCIUTEIBHBIC YCTPOMCTBA B COCTABE CUCTEMBI. OIIK-6.B.1

25. | Kakue noptel GPIO npenna3znadens! st moBepxHocTHOro Montaxka — | OITK-6.B.1
HAT-yctpoiictB? HazoBute ux Homepa.

26. | HazoBwure mporieccop, UCIOIh30BaHHBI B OCHOBE MUKPOKOHTpPOJLIEpa OIIK-6.B.1
ESP32. Kakoe K0IM4ecTBO BHIBOJIOB PEATM30BAHO B MOCIETHEM?

27. | Yem siBnsiercst Raspberry Pi? Onuinre HazHaueHue ocHOBHBIX moptoB. | OIIK-6.B.1
Kakue Qpynkuum nmMu peaan3oBbIBatOTCs?

28. | I'me pacnionoxxens! ¥Y3-aatuuku podora u nouemy? B xakom OIIK-6.B.1
KOJIN4YecTBe?

29. | Packpotite abbpeBuarypy UMC u naiite onpeaeieHue. OIIK-6.B.1

30. | Onumute npuHuun padorsl MK-natumnka. OIIK-6.B.1

Bompocsr (3agaun) s 3aueta / qudd. 3auera npepcraBieHsl B Tabnuie 16.
Ta6mmma 16 — Boripocs! (3amaun) mis 3aueta / audd. 3adera
Kon
Ne i/ [Tepeuens BompocoB (3ana4) ais 3adera / qudd. 3adera HHKATOPA
Y4eOHBIM MJIAHOM HE IPETYCMOTPEHO

MpeACTaBICHBI B Ta0mwmIe 17.
Tabmuna 17 — Ilepedern TeM st KypCOBOTO IPOSKTHPOBAHMSI/BBITIOJIHCHUST KYPCOBOM paOOTHI

[lepeyeHp Tem [UIi KypCOBOTO TPOCKTUPOBAHUS/BBHINOIHEHHUSI KYpCOBOH pabOTHI

No 1/ [TpuMepHBIii IepedeHb TeM i KypCOBOI'O MPOEKTUPOBAHUS/BBIIOIHEHHS
B KypcOBOl pabOThI
Y4eOHBIM IIIaHOM HE MPETYCMOTPEHO
Bonpocel s mpoBeneHHS MPOMEXKYTOYHOW aTTECTAllMM B BHJIE TECTHPOBAHUS
MpeACTaBICHBI B Ta0nwuie 18.
Tabnuua 18 — IlpumepHbIii epeueHb BOIIPOCOB JJIsl TECTOB
Ne n/nt [TpuMepHBIii epedeHb BOIPOCOB I TECTOB Koz
UHIMKaTopa
1. | B kakoii cTpouke HeT omuOKu? [IK-4.Y.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/[a HCIIONb3yeTCs [IK-4.Y.1
KOMaHJ1a
1. digitalRead()
2. digitalWrite()
3. analogRead()
4. analogWrite()
3. | Kakas ¢yHKuMs 3aluCBIBaeT MCEBA0-aHAJIOroBoe 3HaueHue, ucrnonszyst | [1K-4.Y.1
CXEMY C IUPOTHO-UMITYJIbCHOM Monymsinueit (PWM), Ha BBIXOTHOM
BBIBOJI, ITOMe4YeHHBIH Kak PWM?
1. pinMode(pin, INPUT)
2. analogWtite (pin, value)
3. nalogRead (pin)
4. digitalRead (pin)
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4. | Kakoit ¢pyHKIIMEH B MporpaMMe MOKHO Ha3HAYUTh BeIBOY MopT BBoga: | [1K-4.V.1
1. pinMode(pin, INPUT);
2. Serial.begin(9600);
3. void loop (){}
4. val = Serial.read ();
5. | YcraHoBHTE COOTBETCTBUE MEKY XapaKTEPUCTUKAMU MPOILieccopa U [1IK-4.3.1
BIIUSTHUEM Pa3JICIICHUS TaMATH.
1. O6bem namsaTu A. YBennuuBaercs 3a cuer
[IapaJuIeIILHOTO TOCTYyIa
2. DuepromnorpebieHne b. Camxaercs usz-3a
ONTHMHU3ALMU JOCTYIIA
3. IIpon3BOAUTENBHOCTD B. He 3aBucur HanpsmMyo ot
aApXUTEKTYpPBI
4. CtouMocTh I'. Moxer yBennuuThes U3-3a
CJI0)KHOCTH KOHCTPYKIIMH
6. | YcraHoBHTE MPaBWIBHYIO TOCIEAOBATEIHHOCTE dNIeMEHTOB mojacuctemsr | [1K-4.3.1
HaMsATH MUKPOKOHTPOJUIEPA IO CTENIEHU UX BaKHOCTH JUIsl 6a30BOM
(byHKIMOHATBHOCTH:
1. ITamsaTh IPpOrpamMm
2. I[TaMsaTh TAaHHBIX
3. OneparuBHas namsTh
4. Peructpsl nporeccopa
7. | Uro o3HauaeT MOSBUBILASCS MOCIE KOMIIIALUY Tporpammel ommbka " | [IK-4.V.1
"PIN 1" was not declared in this scope™?
1. He 3akpsiTa cko0a Wi HET TOYKH 3ansaToi mocie "PIN1"
2. B ckerue He 0ObsiBIIeHa iepemenHast "PIN1"
3. B ¢dynkuuun pinMode() He ucnonp3zoBano nms nopta "PIN1"
8. | Ilpomueccopsl, B KOTOPBIX HAOOP BBITIOIHIEMBIX KOMaH COKPAIICH 10 [IK-4.3.1
MUHUMYMa, OTHOCSITCS K THILY:
1. RISC-mpoueccopsr;
2. Tlpoueccopsl ¢ ["apBapCKOil apXUTEKTYpOii;
3. CISC-mpoueccopsr;
4. Tlponeccopsl ¢ I[IpyHCTOHCKON apXUTEKTYpOH.
9. | Kakue 3 nepeyncieHHBIX THIIOB MUKPOTIPOIIECCOPHBIX CUCTEM [IK-4.3.1
Hauboee pacnpoctpaneHsl B embedded-paspaboTkax? Beibepure nBa
OCHOBHBIX BapHaHTa:
1. MuxkpokommnboTep
2. KowmmbroTep
3. T'oToBble BcTpanBaeMble CHCTEMBI
4. MUKpOKOHTPOJIIEP
10. | YcraHOBUTE COOTBETCTBHE MEXKIY ApPXUTEKTYPOH U €€ OITUCAHUEM: [IK-4.3.1
1. ®on-Hetimana A. Pa3nenenne nmaMaTy JAaHHBIX U
MpOrpaMm
2. I'apBapackas b. OOmias namsTh Ui JaHHBIX U
MpOrpaMm
3. IlpuHCcTOHCKAs B. Bapuant apxurtextypsl QoH-
Helimana
4. KemOpumxckas I'. He sBisieTcs crangapTHOM
APXHUTEKTYpOU
11. | YcraHoBuTe NpaBUIBHYIO OCIE0BATEIBHOCTD ATANIOB Pa3padOTKH [1IK-4.3.1

CXEMBI JJIs MUKPOTIPOIIECCOPHON CHCTEMBI:
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Co3gaHue CTpyKTYpHOM CXEMBbI
PazpaboTka MpUHIMIHAILHON CXEMBI
[TocTpoeHne BpeMEeHHBIX IHarpamm
Coznanue GyHKIIMOHATBHON CXEMBI

PonbE

12. | Kakue U3 3TUX TUIIOB CUCTEM MOTYT HE 00eCIeYrBaTh YIpaBIeHUE [1K-4.3.1
BHEUIHUMH yCTpoiicTBamu? BriOepure Bce MOIXOSIIME BAPUAHTHI:
1. MukpoKoHTpoJUIep
2. Koutpomnep
3. KowmmbroTep
4. TIpOoMBINIJICHHBIH KOMIIBIOTED

13. | Jlns 4ero B MUKPOKOHTPOJIIEPAX Yallle BCETO MUCIOIb3yIOTCS I1K-4.3.1
anmnapaTHble TaliMepbl?

14. | Onummre npuHIMn padoTsl pexnma «ldle» B MUKpOKOHTpoOIIIepax [1IK-4.3.1
cemeiictBa AVR. Kakue Moy ocTaloTcs akTHBHBIMHU B 9TOM PEKHME,
M KaK IPOMCXOJUT BbIXoJ 13 Hero? Kakue GpakTopbl Hy)KHO YUYUTHIBATh
IIPY MCIOJIh30BAaHUU 3TOTO PEKUMA B PEAIbHBIX NPOEKTaxX?

[lepeyeHb TeM KOHTPOJBHBIX PaOOT MO AMCHUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
oOydeHus, Ipe/ICTaBICHbI B Ta0mie 19.

Ta6ymma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

Ne /i [lepeyeHb KOHTPOJIBHBIX PabOT

He npenycmotpeno

10.4. MeToquveckre  MaTepUaNbl,  ONPEACISIONIUE  TPOUEAYPHl  OICHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIOLUX dTanbl (OPMUPOBAHHUS KOMIIETCHLUN, COJIEPKATCi B
JIOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periaMeHTHpyOUUX TOPSIOK U MPOLEAYPY
MPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEXYTOUHOM aTTeCTAIllMH O0YyJarolInXcs
I'VAIL

11. Meroanyeckue ykazaHus Ui 00y4aromuXcs M0 OCBOSHUIO TUCIMITIMHEI

11.1. MeTtoauueckue yka3zaHus Il OOY4YalOIIMXCS 10 OCBOCHMIO JIEKIIMOHHOIO
MaTepuaia

OCHOBHOE Ha3HAYEHME JICKIIMOHHOIO MaTepuana — JIOTHYECKH CTPOHHOE, CUCTEMHOE,
riyOOKoe U sICHOE H3JIoKEeHHe ydeOHoro marepuana. HasHadeHune cOBpEMEHHOM JeKUuu B
paMKax TUCUUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMAIUIO MO TEME, a B OCBOSHUU
(byHaaMeHTalbHBIX NpoOJeM JUCHMIUIMHBI, METOJOB HAyYyHOrO [O3HaHMS, HOBEHUIIMX
JOCTHKEHUI HayyHOW MbIcau. B yuyeOHOM mpoliecce JIEKIHs BBIIOJIHSAET METO/I0JIOITMUYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIUs packpbIBaeT MOHATUIHBIN anmapar
KOHKPETHOW 00JacTH 3HaHUs, €€ MpoOJeMbl, JAeT LEIbHOE NPEACTaBICHUE O AUCLUILIUHE,
MOKA3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUIIIIMHAMH.

[IrapupyeMble pe3yabTaThl IIPH OCBOSHUH 00YYAIONIMMHUCS JIEKIMOHHOIO MaTepHaia.

— TIONy4YeHUE COBPEMEHHBIX, IIEJOCTHBIX, B3aMMOCBS3aHHBIX 3HAaHUH, YpPOBEHBb
KOTOPBIX OMPEAETSETCS MeNIeBOM YCTAaHOBKOW K KaKJI0M KOHKPETHOU TEME;

— TIOJy4eHHE OMMBITa TBOPUYECKON paObOThI COBMECTHO C TPEIOIaBaTeIIeM,

— pa3BuTHE MNpPO(EeCcCCHOHANBHO-IETOBBIX  KAuecTB, JIOOBU K  TpeaMeTy U
CaMOCTOSITEIbHOTO TBOPYECKOT'O MBIIITICHHS.

— TIOSIBJIEHHWE HEOOXOAMMOT0 HHTEpECca, HEOOXOUMOTO JJISI CAMOCTOSITEIHHOM PaOOTHI;
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— TIONy4YeHWE 3HAHUW O COBPEMEHHOM YypPOBHE pAa3BUTHS HAYKH U TEXHUKU U O
NPOTHO3€ UX Pa3BUTH Ha OJVKaNIINe TOJIbI,

— HAYYUTHCSI METOAMYECKH 00padaThiBaTh MaTepwal (BBIACIATH TJIaBHBIC MBICTU U
MOJIOKEHHUS, TPHUXOAUTh K KOHKPETHBIM BBIBOJAM, TMOBTOPSATH WX B Pa3IMYHBIX
(bopMyITUPOBKax);

— TOTy4YeHHE TOYHOTO OHUMAHUS BCEX HEOOXOIUMBIX TEPMHHOB U TIOHSATHH.

JIeKIMOHHBI MaTepual MOXET COMPOBOXKAATHCS JEMOHCTpAIllMed  CaliIoB U
UCITIOJIP30BAHUEM PAa3IaTOYHOr0 MaTepualia IpH TPOBEICHUM KOPOTKHX TUCKYCCHH 00
OCOOCHHOCTSIX MPUMEHEHHSI OT/ICTbHBIX TEMATHK 110 TUCIUTUIHHE.

CrpyKTypa IpeoCcTaBIeHUs JEKIIMOHHOTO MaTepuaa;

— YcrTHOE u3n0KeHrne HH(POPMaIiH, HILUTIOCTPUPYEMOH clalijaMu Ipe3eHTalNy;

— JlemoHcTpanus rpaguyeckux marepuanoB (B ToM uucie (GoTo-, BUaeo-, rpadHKoB,
TaOJNHIl ¥ T.J1.) B LEJIAX BU3YaJIH3allUH IIPEICTABICHHOM B yCTHOH hopme nHpopmanmy;

— OOcyxenue noxy4eHHoU nHpopMayu B popMe TUCKYCCUH, pa300p MPaKTHIECKUX
IPUMEPOB.

11.2. Meroauueckue yKazaHusi sl OOYYalOIUXCsS IO BBIMOJHEHHIO JIAOOPaTOPHBIX
pabor

B xone BeimonHeHus 1a0OpaTOpHBIX pPAaOOT oOydaroImuics JODKEH YIIyOUTb H
3aKpeNUTh 3HAHMS, NMPAKTHUECKUE HABBIKM, OBJAJEThb COBPEMEHHOM METOAMKONM M TEXHMKOH
OKCIIEPUMEHTAa B COOTBETCTBHHM C KBAJU(PHUKAIMOHHONH XapaKTEPUCTHKOH 0O0ydaromerocs.
Beinonnenue 1abopaTopHbIX pabOT COCTOUT M3 3KCIEPUMEHTAIbHO-IPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOIIPUATUI.

Beinonnenue 51abopaTopHbIX paboOT OO0yYaromUMCs SIBJISETCS HEOThEMJIEMOM YacTbhio
U3YYEHUs JUCLUIUIMHBI, ONpENeNseMOll Y4eOHbIM IUIAaHOM, M OTHOCUTCSI K CpEICTBaM,
o0ecreynBaroIuM pelIeHue CIeIyIOIUX OCHOBHBIX 3a/1a4 00 y4yaroIerocs:

— TpuoOpeTeHHe HaBBIKOB MCCIEAOBAaHUSA IPOLECCOB, SBIEHUH U OOBEKTOB,
M3Yy4aeMbIX B paMKax JJaHHOM JUCIUIINHBL,

— 3aKpeIUICHHE, PAa3BUTHE U JETAN3alldsg TEOPETUYECKHX 3HAHUMN, TOJYYEHHBIX Ha
JEKIMX;

— TOJy4YeHHe HOBOM MH(OpMAaLMU 110 U3ydaeMON AUCIUILINHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOW  paboThl ¢ 1a0OpaTOpHBIM
000pyI0BaHUEM U IPUOOPAMHU.

3ajilaHue ¥ TpeObOBaHUs K IPOBEICHUIO J1a00paTOPHBIX paboT

1. ITpuctynats k paboTe MOXKHO TOJIBKO MOCJIE 03HAKOMIIEHHUS C pab0uYnUM MECTOM.

2. Ilepen BkmtoueHmem OBM y0eautbcs B TOM, 4YTO BCSl BKJIIOYEHHAass B CXEMY
KOMMYTAllMOHHAs annaparypa (KHOIKHU U JIp.) HAXOAUTCS B HAJUIEKAIEM COCTOSIHUH.

3. Ilpu BKIJIIOUEHUU U B MPOIIECCE PETYIUPOBAHUS CIEIUTH 32 MOKA3aHUSIMH OCHOBHBIX
IPOTPaMMHBIX MOJYJIEH.

4. B niporiecce pabOThI HE OCTaBISATh 0€3 MpUCMOTpa pabodee MECTO, KOTOPOE HaXOUTCS
H0J1 HAIIPSDKEHHEM.

5. He xacaTbCsi HEM30JUPOBAHHBIX YacTel MPUOOPOB U ammapaTroB, KOTOPbIE HAXOISATCS
MO/l HAIIPSKEHUEM.

6. K nabGopaTopHbIM 3aHATHSM JIOIYCKAlOTCA TOJIBKO T€ CTYIEHTHI, KOTOPbIE YCBOMIIU
npaBuiia 6e30MacHOCTH.

9. JTabopatopHbie pabOTHI BHITIOJHAIOTCS OpUTANON CTYJACHTOB B COCTaBE HE MEHEE JIBYX
YeJIOBEK.

10. Kaxnaplii CTYZEHT JOJDKEH TOATrOTOBUThCA K JlabopartopHoi pabore. Ilpum
HEJ0CTAaTOYHOU MOJATOTOBKE CTYJEHT HE JIOMYCKAETCsI K €€ BBIIIOJHEHUIO.

11. Hanucanuas nporpamma J10JkHa ObITh IPOBEPEHA IMperoiaBaTesieM, KOTOPbIi mocie
MIPOBEPKU JaeT pa3pelleHue Ha IPOBEIEHUE OIbITOB.
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12. Tlepen BKIIOYEHHEM NPOTPAMMBI CTYACHT, MPOU3BOMAILIMNA JaHHYIO OIEpaIuIo,
JIOJDKEH TIPEAYIPEANTH WICHOB CBOEH Opurasl 00 3ToM (dpasoit «HaunHaem 3KCiepruMEHT».

13. Pe3ynabpTaTel M3MEpPEHHI MO KAKIOW XapaKTEPUCTHKE JOJDKHBI OBITH MPOBEPEHBI
IpernoaaBaTenemM.

14. Tlocne nopa®oTKu mporpamma JOKHA ObITh TPOBEPEHA MPETIOAaBaATEIIEM.

15. B cnydae BO3HMKHOBEHUS aBapHHHOW CUTyanuu (TIOSIBJICHHE JbIMa, 3alaxa rapw,
HECBOMCTBEHHBIX 3BYKOB, MCKpPhl M Jp.) Ha paboyeM MecTe HEOOXOIUMO HEMEIJICHHO
OoTKIIOUNUTHE DBM 0T HanpsikeHust U COOOIIUTH 00 ITOM COOBITUH MPETIOAABATEIIIO.

16. CtyneHt momkeH OepekHO 00paIaThes ¢ MPeoCTaBIsIEMbIM €My 000pYIOBAHUEM U
KOMIIBIOTEPHON TEXHUKOM, 3allpeliaeTcs AejaTh HaAMUCH MEJIOM, KapaHJalloM Ui YePHUIAMU.
Henb3s 3arpomosxaats pabodee MecTo mpuOOpamMu M arnmaparamMu, KOTOPbIE HE UCTIONb3YIOTCS B
nabopaTopHOil paboTe, OCTaBIATh HA HUX KHUTH, TETPAAU U AP. IPEIMETHI.

17. K crneayrwoimieMy 3aHITHIO KaXKIbIM CTYACHT JIOJDKEH COCTaBUTh OTYET IO
npebiayiei 1abopaTopHOil paboTe B COOTBETCTBHH C YCTAHOBIEHHOMN (OPMOIA.

CrpykTypa u dhopma oTyeTa 0 1a60paTOPHOU padoTe

B otuere 006s13aTenbHO AOKHBI OBITH OTpaXKeHbI cleayrolue pasnensl: «Ha3Banue»
«enp pabotb», «Conepxkanue paboTb», «Cxembl UCHBITAHUI», «Pe3ynpTaTsl U3MEpEeHUl U
BBIUMCIICHHI», «AHAIU3 MOTYyYEHHBIX XapaKTEPUCTUK W KpaTKHUE BHIBOIBI». B cocraB oTuera
MOTYT OBITh BKJIIOUEHBI IPYTHE€ pa3ieiibl, KOTOPBHIE YYHUTHIBAIOT CIEHU(PHUKY BBITOTHAECMON
nabopaTopHoi paboThI ((POTO IKCIIEPUMEHTOB, IPOTPAMMHBINA KO U Ap.). HeoOxoaumbIe cXeMbl,
PUCYHKH ¥ TpadUKH MOXXHO YEPTUTHh KapaHAAIIOM JIMOO C HCIOJIb30BAaHHEM CIICIUAIBHBIX
MPOrPaMMHBIX TPOAYKTOB Ha MEPCOHATLHOM KOMITBIOTEPE.

TpeboBanus k oopMIICHHIO OTYETa 0 Ja0OPaTOPHOU paboTe

Pe3ynbratel BHIMOTHEHHBIX J1a00OpaTOPHBIX pabOT, OPOPMISIIOTCS B BHUAE OTYETa IO
oIHOMY 00pasiry. OT4eT NHUIIYT C OJHON CTOPOHBI tucTa popmara A4 (pazmepoM 210%297 mMm).
OcCHOBHBIE HA/IMUCH BBIMOIHSIOT B COOTBETCTBHH ¢ ['occTanmapTom.

Bce BbInonHEeHHBIE ¥ TIOAMNMMCAHHBIE PYKOBOAUTEIEM OTUETHI MO TaOOpaTOPHBIM paboTam
CKJIA/IBIBAIOT B JIOTHYECKOW MOCIEA0BATEIbHOCTH M OpourtopyroT. [Ipu GonbioM koiuuecTBe
cTpanui (0ojiee IECSATH) COCTABISIOT COACpPKAHHWE OTYETa, KOTOPBIA pa3sMemaroT B anbOoMe
MocIie TUTYJABHOTO JIMCTa. TUTYNBHBIN JHCT JOJDKEH UMETh HAAMHUCh «OKypHan nabopaToOpHBIX
paboT (oT4eThl)» ¢ pamuiinent pykoBoauTeNs (IpernogaBaTesib) U UCIIOJIHUTENS (CTYIEHT).

11.3. Meroauueckue yKazaHus JUIsi 0OYJaIOMIMXCS MO MPOXOKACHUIO CAMOCTOSITEITHHOM
paboThI

B xoze BBINOJHEHUS] CaMOCTOSATENbHON pabOThl, OOyYarOUIHIiCs BBINOIHAET paboTy MO
3aJJaHUI0 ¥ IPU METOJUUYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HernocpeiCTBEHHOIo
y4acTusl.

B mnpouecce BBIMOMHEHHUsSI caMOCTOSITENbHOW paboThl, y oOydaroierocss GopMmupyercs
1esecooOpasHoe IMIaHUPOBaHUE pabouero BpEMEHH, KOTOPOe MO3BOJISIET UM Pa3BUBATh YMEHUS
U HaBbIKM B YCBOGHHWU U CHUCTEMaTH3allMM NPUOOpETaeMbIX 3HAHUHM, 00ecrednBaeT BBICOKUI
YPOBEHb YCIEBAEMOCTH B MEpPHOJ OOY4YEHMs, IOMOIaeT TMOJYYUTh HABBIKM ITOBBIIICHUS
npo¢eCcCHOHATBHOIO YPOBHS.

MetoauyeckumMi ~ MaTepuaiaMM,  HalpaBJSIIOIIMMHM  CAMOCTOSATEIBHYIO  paloTy
00yYaromuxcsi, ABISIOTCA:

— y4eOHO-MeTOANYECKUI MaTepual 1o AUCUUILINHE.

11.4. Metoguueckre yKazaHusl [UIsl OOYYAarOIIMXCS TIO TMPOXOXKICHHIO TEKYIIETro
KOHTPOJISI YCTICBAaEMOCTH

Texymuit KOHTPONb YCIEBAEMOCTH MPEAYCMATpPUBAET KOHTPOJb KadecTBa 3HAHUUN
00yJarOIXCsl, OCYIIECTBIIEMOTO B TEUCHHE CEMECTpa C IIeJbI0 OICHUBAHMS X0JIa OCBOCHUS
IUCIHATIINHEL
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Tect mpencraBiser coboii HabOp CTaHIAPTU3UPOBAHHBIX 3aJaHUM, MO pe3yjibTaTam
BBITNIOJTHEHHUSI KOTOPBIX MOXKHO HM3MEPHUTH HEKOTOPBIC JMYHOCTHBIE XAPAaKTEPUCTHKH, & TAKKe
YPOBEHb YCBOCHMS 3HAHMM, YMEHHUI U HABBIKOB UCIILITYeMOro. [IpuMepHBIi ITepedeHb BOIIPOCOB
JUISL TECTOB MpeJcTaBiieH B Tadmwmie 18.

[TonoxuTenpHbIl pPeE3ysNbTaT TEKYLIETO KOHTPOJISL YCIEBAEMOCTH JAa€T CTYIEHTY
JIOTIOJIHUTENBHBIN 0aul pU MPOBEICHUM NPOMEXKYTOUYHOM arrecTauuu. Pe3ynbTaThl TEKyIIero
KOHTPOJII MOT'YT YYUTBHIBATHCS IIPU NIPOBEACHUH IIPOMEXKYTOYHOM aTTECTALMH.

Cucrema OLEHOK IpU IPOBEIECHUU IPOMEKYTOUHOM AaTTECTALMM OCYLIECTBIISETCS B
COOTBETCTBUM C TpeboBaHusMH [lonoxkenuit «O TeKkyleM KOHTpOJE YCIEBAaEMOCTH H
OpOMEXyTOuHOU arrectauuu cryfaeHToB ['YAII, oOywaromuxcs O NpOrpaMMbl BBICIIETO
oOpazoBaHusi» U «O MOAYJIBHO-PEUTUHIOBOM CHCTEME OLIEHKM KadecTBa Y4eOHOW paboTh
crynentoB B ['YAI»

11.5. Meroauyeckue ykazaHusi A 0Oy4aroUIUXCsl MO MPOXOXKJICHUIO MPOMEKYTOUHOMN
aTTecTauuu

[Ipomexyrounas  artecrauus  oOydaroluXcsi — MpPEeAyCMaTpUBAaeT  OLIEHHWBAHUE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3y/bTaTOB 00y4YeHMs MO aucHumimHe. OHa BKIIOYAeT B
ceost:

— muddepeHunpoBaHHbI 3aueT — 3T0 (¢GopMa OIEHKUM 3HAHWH, MOJyYEeHHBIX
00y4JarmuMCcsl TPU U3YYEHUU AUCIUIUIMHBI, TPU BBITOJHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HAYYHO-UCCIEA0BATEIbCKUX PA0OT U MPOXOKIEHUH MPAKTUK C aTTECTALIMOHHON OLIEHKOU
«OTIUYHOY, «XOPOLIO», «yAOBIECTBOPUTEIBHOY, KHEYIOBIETBOPUTEIBLHO.

Cucrema OLEHOK IpPH IPOBEIECHUU INPOMEKYTOUHOM aTTeCcTalMd OCYLIECTBISIETCS B
cooTBeTCTBUU ¢ TpeboBanusMu [lonoxenuit «O TekyieM KOHTPOJE YCIIEBAEMOCTH U
MPOMEXKYTOUHOM aTTtecTaruu cryfaeHToB ['YAIL, oOydarommxcsi mo mporpamMmbl BBICHIETO
oOpazoBanusi» U «O MOAYIbHO-PEUTUHIOBOM CHCTEME OIICHKH KadecTBa yueOHOW paboThl
ctyaeHToB B 'Y AID».

[IpomexxyTouHast arrecTanysi OLEHHUBAETCS MO PeE3yJbTaTaM TEKYLIEro KOHTPOJIS
ycneBaemocTu. Criucok BonmpocoB (Tabmuna 16) Kk mpoMeXyTOUHOM aTTecTalluu yTBEPKAaeTcs
Kadeapoil M BBLAAETCS CTYAGHTAM s O3HakoMJeHus. B ciywae, ecnu CTyIeHT 1o
YBa)XUTEJIbHOW MPUYMHE HE BBINOJIHUI TPEOOBAaHUS TEKYLIETO KOHTPOJIS, EMY IPEIOCTABIIAETCS
BO3MOXXHOCTb CIIaTh 3aJOJDKEHHOCTHM 10 NPONyHEHHbIM TemaMm. PopMa npoBencHUS
IPOMEXKYTOUHOM aTTecTalii — MUCbMEHHAsI.
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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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