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AHHOTaNINA

Huctumummna «IIporpaMMupoBaHie MUKPOKOHTPOJIEPOBY» BXOIHUT B 00pa30BaTEIbHYIO
IporpaMMy BBICIIET0 00Opa3oBaHUs — MporpamMmy OakajaBpuara Mo HANpaBICHHUIO MOATOTOBKU
27.03.04 «VYnopaBieHue B TEXHMUYECKHX CHUCTEMax» HAIPaBICHHOCTH «YIpaBIE€HUE U
nH(popMaTHKa B TEXHUUYECKHX cucTeMaxy». {ucnummuna peanusyercs kadeapoit «Ne32y.

JlucuuiuinHa HaresneHa Ha (P OpMHUPOBAHUE Y BBIITYCKHHUKA CIIEIYIOINX KOMIETEHIIUIA:

OIIK-6 «CnocobeH pa3pabaThiBaTh M HCIIOJIB30BaTh QJITOPUTMBI M IPOTPAMMBI,
COBpEeMEHHbIC WH(POPMAIMOHHBIE TEXHOJIOTHH, METOABI U CPEICTBA KOHTPOJS, AUATHOCTUKH U
yOpaBleHUs, IPUTOJIHBIE ISl MPAKTUYECKOT0 MpUMEeHeHus B cepe cBoeil nmpodeccruoHaibHOn
JESTEIIBHOCTIY

CopepxaHue AMCUUIUIMHBI OXBAaThIBAET KPYr BOMPOCOB, CBSI3aHHBIX C >KU3HECHHBIM
IUKJIOM pa3paboTKu MH()OPMAITMOHHONW CUCTEMBI, apXUTEKTYPOil MUKPOIPOIIECCOPHBIX CHUCTEM,
oOydeHueM s3bIKy mporpammupoBanus Python, miatdopmoit Raspberry Pi, ESP32.

[IperonaBanrie TUCHMIUIMHBI TPEIyCMaTPUBAET clieAylomue (OpMbl OpraHH3alHud
y4eOHOro mpoliecca: JIeKIUHU, 1a00paTopHble pabOoThl, CaMOCTOSTENbHAS paboTa 00yJaroerocs,
KOHCYJIbTaI1H.

[IporpaMMoii NUCHUIUIMHBI TPETYyCMOTPEHBbI CIEAYIOIME BUABl KOHTPOJIA: TEKYIIH
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUHAS aTTeCTaIHs B popMe dK3aMeHa.

OO0mas TpyAOEMKOCTh OCBOEHUS AMCLMILTUHBI COCTaBIseT 4 3a4eTHBIX eAuHHIbl, 144
yaca.

SI3bIK 00y4YeHUs IO JUCIUILTUHE KPYCCKHUI.



1. IlepeudeHb MIaHUPYEMBIX PE3YJIHTATOB OOyUEHUS MO JUCIUILTNHE

1.1. Tlenu npenogaBaHusi JUCIUTUTUHBI

JlaHHasi NUCUMIUIMHA MPEIOCTaBIAET BO3MOXXHOCTh CTYJIEHTaM IOJYYUTh 3HAHUS O
CYUIECTBYIOIIUX MHKPOKOHTPOJJIEpaX, HUX apXUTEKTYpPHbIE OCOOCHHOCTSIX U  00IacTsIX
NPUMEHEHUS, O >KM3HEHHOM LHUKIE pa3paboTKu WHGOPMAIMOHHON CHCTEMBI, O BEpCHUAX
MHKpoKomIbtoTepa Raspberry Pi, mukpokontposiepax ESP32; pa3Buth u npoaeMoHCTPHPOBATH
HABbIKM  [POTrPAMMHUPOBAHUS  MHUKPOKOHTPOJUIEPOB, H3YYUTh 0a30BbIE  COCTABIIAIOIINE
ynpaBieHus: poboTamu.

1.2. JlucuuminHa BXOJIUT B COCTaB 0053aTeIbHON YacTH 00pa30BaTeIbHON MPOTrPaMMBbI
BEICcIIero oopazosanus (naiee — OIT BO).

1.3. TlepeueHb mIaHUPYEMBIX PE3YJIHTATOB O0YUEHUS M0 AUCLHUILIMHE, COOTHECEHHBIX C
IUTaHUpYEMbIMU pe3yibTatamu ocBoeHus OIT BO.

B pesynbrare u3ydeHus AMCHUILIMHBI OOy4YalOIIUICS JOHKEH 00JaJaTh CIETyHOIIUMU
KOMIIETEHIIMSIMUA WJTH WX 9acTsAMH. KoMIeTeHInu 1 WHAMKATOPHI UX JOCTHKCHHS TPUBEICHBI B
Tabimue 1.

Tabmuna 1 — [lepeueHb KOMIETCHIIMI U WHAUKATOPOB UX JIOCTHXKECHUS

Kon n
Kareropus (rpymnmna) Koa u HauMeHOBaHKE UHAMKATOPA
HauMeHOBaHUE
KOMIIETEHIINU JIOCTH)KEHHUSI KOMIIETCHIIN U
KOMIIETEHIINHU

OIIK-6 Cnocoben
pa3zpabaThiBaTh U
UCIIOJIb30BaTh
QITOPUTMBI U
IPOTPaMMBlI,
COBpPEMEHHbBIE
UH(POPMAIIMOHHBIC
TEXHOJIOTHH, METObI
Ob6menpodeccnoHanbHbIe | U CPeICTBA

OIIK-6.3.1 3HaeT OCHOBHBIE aJITOPUTMBbI
pelieHus 3a1a4 B 00J1aCTH COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJIOTUI

OIIK-6.B.1 Bianeer HaBbIKamMH pa3paboOTKu

KOMIICTCHIINU KOHTPOJIA,

Y UCIOJIb30BAaHUS [IPOTrpamMM U aITOPUTMOB
JIMarHOCTHKHU U

C IeJIbIO IPUMEHEHUs B cepe
YIIpaBJIEHUA, N

pohecCUOHATBHOM NesTeNbHOCTH
MPUTOJHBIE JJIs
MPaKTUYECKOTO

NIPUMEHCHHS B
cdepe cBoeit
poQeCCHOHATBHON
JICSITeTIbHOCTH

2. Mecro nucnuIuiHHbEL B cTpykType OI1

JuctumnimHa MoKeT 6a3upoBaThCS Ha 3HAHUSX, paHee MPHUOOPETEHHBIX 00yUYaIONTUMUCS
MIPY U3YyYECHUH CIEAYIOIUX JUCIUTUIAH:

— «HudopmaTuka,

— «AJTOPUTMU3AIMS ¥ IPOTPAMMHUPOBAHHUE,

3HaHUs, MOJYyYEHHbIE NPU M3YyUYEHUHM Marepuana JaHHOM AMCIMIUIMHBL, MUMEIT Kak
CaMOCTOATENIbHOE 3HAYCHHUE, TAK U MOTYT UCIIOJIb30BATHCS TPU U3YUYEHHUH IPYTUX TUCIUIIINH:

— «Teopus aBTOMaTUYECKOTO YIIPABICHUS»,

— «ABTOMaTH3AIMS TEXHOJIOTHYECKHUX MTPOIIECCOB U MMPOU3BOJICTBY,

— «lIpoekTrpoBaHre aBTOMaTU3UPOBAHHBIX CUCTEM




3. O0BEM U TPYJOEMKOCTh AUCITUTITHHBI
Jannaple 00 o0meM oO0beMe MUCIUILUIMHBI, TPYIOEMKOCTH OTACIbHBIX BHJIOB y4eOHOM
paboThI 1O TUCIUILTHHE (M paclpeielieHue 3TOH TPYA0EMKOCTH TI0 ceMecTpam) IpeACTaBICHbI B
Tabnuie 2.

Tabmuna 2 — O6beM U TPYJAO0EMKOCTh AUCHUILIINHBI

TpynoeMKocTh 1o
Bun yueGHoM paboThI Bcero cemMecTpaM
Ne7
1 2 3
Oowan mpyooemkocmep OuUCUUNIUHDL, 4/ 144 4/ 144
3E/ (4ac)
U3 nux uacos npakmuyeckoii 0020MoeKu
AyoumopHnuie 3anamus, BCETO 4ac. 51 51
B TOM YHCIIE:
nexmu (JI), (gac) 17 17
npaktudeckue/cemunapckue 3aastus  (113),
(gac)
naboparopusie padbotsl (JIP), (dac) 34 34
KypcoBoii nmpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 36 36
CamocmoamenvHnas paboma, Bcero (dac) S7 S7
Buo npomesicymounoit ammecmayuu: 3ayer,
madd. 3ager, sk3amer (3auer, Judd. 3auq, OK3. JK3.
OK3.*%*)

*k
[IpuMeuaHue:  kaHIUAATCKHI SK3aMeH

4. CoaepskaHue TUCHUTUTHHBI
4.1. Pacnpezenenue TpyI10€MKOCTH JTUCHUTUTMHEI 110 pa3ieiaM 1 BUAaM 3aHATHMN.
Pa3nensl, TeMbl AUCHUIIIIMHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabauna 3 — Pa3ensl, TeMbl AUCUUILINHBL, X TPYAOEMKOCTh

Paznenbl, TeMbl TUCIUITITMHBI H(efauclam (1(_313) ([JIIaIZ) (Ezi:[) ((511;8
Cemectp 7

Paznen 1. BBenenue B TUCIUIUIMHY 1 2

Paznen 2. JKusHeHHbIH UK pa3paboTKu 5 5

MH(GOPMaLIMOHHON CHCTEMBbI

Paznen 3. ApxuTekTypa MUKpPOIIPOLIECCOPHBIX 5 5

CUCTEM

Paznien 4. OCHOBBI TPOrpaMMUPOBAHUS HA S3bIKE

Python 2 4 5

Paznen 5. Beruucnurensusie yerpoiictsa HPIT 2 4 18

Paznen 6. Mukpokommetotep Raspberry Pi 4

Paznen 7. 3yuenne mukpokonTposuiepa 1 ESP32 2 6 5

Paznen 8. Ilepudepuitasie ycrporictea HPII 3 6 7

Paznen 9. IlporpaMmMupoBanue Ha3eMHON poOOTO- 3 10 10

TEXHUYECKOH TIaT(OPMBI

Htoro B cemecTpe: 17 34 o7
Htoro 17 0 34 0 57




IIpakTHyeckass MOATOTOBKA 3aKIIOYAacTCd B HENOCPEACTBEHHOM  BBIIIOJHEHUHU
Oo0y4aromMMHUCS ~ OMNpENEeNEeHHBIX  TPYIOBBIX  (YHKUMH,  CBSI3aHHBIX C  Oy;ymiei
po¢eCCHOHATIBHOM 1€ TEbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JICKIIMOHHBIX 3aHSATHH.
ConepxaHue pa3ieiioB M TeM JICKIIMOHHBIX 3aHITHI IPUBEICHO B Ta0OHIIE 4.

Tabmuna 4 — ConeprkaHue pa3esioB U TeM JEKIMOHHOTO UK

Howmep pa3znena Haspanue u conepxaHue pas3iesioB U TEM JICKLIMOHHBIX 3aHATHI

1 Paznen 1. BBegeHue B ITUCHHUILUIHHY

1. OcHOBHBIE MOHATHS B 00J1aCTH MUKPOIIPOLIECCOPOB.

2. ApXHUTEKTypHBIE 0COOEHHOCTH U 00JIACTH IPHUMEHEHHS OTHOKPUCTAIBHBIX
MHUKPOKOHTPOJIIIEPOB.

3. PacnipenieneHre OCHOBHBIX PECYPCOB, IaMSITh IPOTPaMM U JaHHbBIX, BBOJ U
BBIBOJI AMCKPETHBIX U aHAJIOTOBBIX CUTHAJIOB.

4. IIporpaMMHBbIE U alliapaTHbIE U CPEICTBA MOAJIEPIKKHU.

5. Knaccuduxkarust MUKpOITPOLIECCOPHBIX CUCTEM, KpaTKasi XapaKTepUCTHKa
BO3MOKHOCTEHN ¥ IPUMEHEHUN MUKPOIIPOLIECCOPHBIX CPEJICTB U
MHUKPOIPOLIECCOPHBIX CUCTEM Ha UX OCHOBE.

2 Paznes 2. 7)KuzHeHHbIH HUKI pa3padoTkn HHGOPMALMOHHOI CHCTEMbI

1. Kackagnast Mozenb.

2. CiupasieBUAHas MOJIEIIb.

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

4. BeesieHue B aBTOMaTU3UPOBaHHbIE HH(OPMAIIMOHHBIE cUcTeMbl. M3yueHue
OCHOB Pa3pabOTKH MHPOPMAIIMOHHBIX CUCTEM.

5. PaccMoTpeHne HEKOTOPBIX METOA0B MIPUHSTHSI PEILICHUS.

3 Pa3nes 3. ApxuTeKkTypa MHKPOINPOLECCOPHBIX CHCTEM

1. CocTaB 6a30B0I1 MUKPOTIPOIIECCOPHON CHCTEMBI.

2. CuctemHas IIUHA.

3. XapakTepucTuka HHTepQeicoB B CUCTEME.

4. OOMeH JaHHBIMU C BHEIIHEH Cpeou.

5. bydepuzanuus u 1emMyabTUIIIEKCUPOBAHUE LIIMH ajjpeca U IaHHBIX.
Otnuuue ["apBapaCcKOil apXUTEKTYpBI OT apXUTEKTyphl poH Heiimana.

6. Pacimupennas ["apBapjckas apXUTeKTypa MEKPOKOHTPOJIIEpa. AJTOPUTM
MPUHIINIIA PA0OTHI KOHTPOJLIEpa.

7. CoBpeMeHHbIE MUKPOKOHTPOJIIEPHI.

8. Opranusanus MoJICUCTEMbI TaMSITH.

4 Pa3nes 4. OcHoBBI NporpaMmMupoBanns Ha si3bike Python.
IIepemeHHBIE

Yucna

Ctpoku

Cnuckn

CnoBapu

Koprexu

Oneparopsl

Omneparop if

N o Ok~ wbdhRE




9. Iuxibl while
10. Iukisr for
11. OyHKIMHU

5 Pa3znea S. Boruncaureabnbie yerpoiicrsa HPII

1. ®OyHKUUU BBIYUCIUTEIbHBIX YCTPONCTB.
2. CTpykTypa U Ha3HAYEHUE AJIEMEHTOB OJHOIPOLIECCOPHBIX YIPABISIOMINX
YCTPOMCTB.

3. CtpyKTypa MyJIbTU MUKPOIIPOLIECCOPHBIX BBIUUCIUTENBHBIX YCTPONUCTB.

6 Pa3nea 6. Muxkpokomnsiorep Raspberry Pi

1. Omnucanue Raspberry Pi.
2. Ilpumenenne Raspberry Pi Ha KOHKpETHBIX IPUMEPAX.
3. PaccmoTpenue u3y4eHHOro MaTepHuaia, apXUTeKTYpbl, QYHKIIMOHAIBHBIX
BO3MOXXHOCTEH, alllapaTHhIX CPEICTB U OCOOCHHOCTEN MPUMEHEHHS
MHUKPOKOHTPOJIJIEPOB HA KOHKPETHBIX PUMEpaXx.
4. PaccMOTpeHHE HEeKOTOPBIX METOJIOB MPUHSITHS PEIICHHUSL.

7 Pa3nen 7. U3yuenne mukpoxonTposiepa ESP32

1. OOmee onucanne MUKPOKOHTPOJIIEPA.
2. JloCcTOMHCTBA M HEJIOCTATKH.
3. Hcnonb3oBaHUE U OTINIATEIBHBIC YePTHI MUKPOKOHTPOJLIEPA.
4. PaccMOTpeHHE HEKOTOPBIX METOJIOB MPUHSITHS PEIICHUS

8 Pasnean 8. Ilepudepuiinbie ycrpoiicrsa HPIT

1. PaGota ¢ ynpTpa3ByKOBBIMU JAaTYUKAMU
2. Pabora ¢ nHppaKkpaCHBIMH JaTYNKAMH
3. PalOora co cBerognogamu

9 Pasnen 9. IlporpaMMupoBanune Ha3eMHOI POOOTOTEXHUYECKOM

miIaT@opmsl

1. TIporpammupoBanue nsuxeHuss HPII
2. IIporpammupoBaHue paboThl CBETOANOI0B BUIUMOTO U

ynbTpadroIeTOBOrO CIEKTpa
3. IIporpammupoBanue paboThl HHPPAKPACHOTO JaTYMKA
4. TlporpammupoBaHue paboThl YIbTPa3ByKOBOIO JaT4yUKa
5. IporpammupoBanue cuutbiBarensi RFID-meTok

4.3. Ilpaktuyeckue (ceMUHAPCKUE) 3aHATUSL
Tembl mpakTUUECKUX 3aHATHI U UX TPYJIOEMKOCTh IPUBEIEHBI B TAOIHUIIE 5.

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

N3 nux Ne
Ne | Tewmsl npaktudeckux | @opmel npakTudeckux | TpyIoeMKOCTb, |MPAaKTHYECKOM |paznena
n/m 3aHATUN 3aHATUH (uac) MIOATOTOBKH, | AUCIUI

(gac) JIUHBI

VY4eOHbIM MJIaHOM HE MPEaYyCMOTPEHO

Bcero

|

4.4. JlabopaTopHbIEC 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHHA U X TPYTOEMKOCTb IPUBECHBI B TaOIUIIE 6.




Ta6ymia 6 — JlabopaTopHbIe 3aHITHS M X TPYIOEMKOCTh

W3 aux Ne

Ne HaunmenoBanue 1a00patopHbIX paboT TpyROEMKOCTS, | PAKTHUCCKOH | pasaena

/o (dac) MOJATOTOBKH, | JMCIIHI

(gac) JIMHBI
Cemectp 7

1 VYipaBiieHue 3J1eKTpOIBUraTeNIIMU 3) ) Paznen

POOOTOTEXHUUECKOTO CPEICTBA, pacueT 8
IIPOMICHHOI'O PAaCCTOSIHMUSL.

2 | JIBmwxeHne poOOTOTEXHHUYECKOTO CPEICTBA IO 5 5 Pasznen

JUHHUH TTOCPEICTBOM HH(DPaKpPaCHBIX 8
JATYMKOB. YTIpaBJICHUE CBETOAMOAMHU
BUAMMOTO M MHPPAKPACHOTO CIEKTPA.

3 JIBmkeHre poOOTOTEXHUYECKOTO CPEICTBA U 5 5 Pasznen

Ha OCHOBE JIAHHBIX, TIOJTYYaeMbIX C 9
yIIbTPa3BYKOBBIX AaTYHKOB. [Ipoxoxkienue
JTa0MpPUHTA.

4 | Jlokamuzarus Ha ocCHOBe dHKoiepoB U RFID- 8 8 Pasznen
METOK. 9

5 KoneuHsbrit aBTOMAT pOOOTOTEXHUYECKOTO 8 8 Pasnen
CpeJICTBA. 9

Bcero 34

4.5. KypcoBoe mpoeKTHpOBaHKE/ BBHITIOJHEHUE KyPCOBOU PabOTHI

VY4eOHbIM MJIaHOM HE IPEAYCMOTPEHO

4.6. CamocrodTenbHas paboTa 00y4aroUXcs
Bunbl camoctosiTenbHON paboThI U €€ TPYAO0EMKOCTh IPUBEJIEHBI B TabuLe 7.

Tabnuna 7 — Buasl camocTosTenbHON paboThl U €€ TPYA0EMKOCTh

. Bcero, | Cemectp 7,
Bun camocrositensHOM paboTh
yac qac
1 2 3
W3ydeHue TeopeTHuecKkoro MmaTepuania
34 34
qucturiaHbl (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI'3)
Boinonnenue pedepara (P)
[ToaroToBka K TeKyuemMy KOHTPOJIIO 18 18
ycneBaemoctu (TKVY)
Jomamrnee 3ananue ([13)
KontposbHble pabotsl 3a04HuK0B (KP3)
IToaroToBKa K MPOMEXYTOYHOMU 5 5
arrectanuu (I1A)
Bcero: 57 57




5. [lepevyeHn yueOHO-METOUYECKOTO 00OECTICUCHUS
JUISL CAMOCTOSITENIbHON PabOThI 00yUaIOMIKXCS [0 JUCIUIUTHHE (MOJLYJIIIO)
Y4eOHO-METOIUYEeCKUE MaTepHalbl Ui CaMOCTOSITEIIbHONH Pa0OThl OOYYAIOLIMXCS yKa3aHbl B
. 7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUCOHBIX W3AHUN
[lepeuyeHpb neyaTHBIX U 3JIEKTPOHHBIX YUEOHBIX M3/1aHUIl IpHBeieH B Tabaule 8.
Tabmuua 8— IlepeyeHp MevYaTHBIX U JICKTPOHHBIX YUEOHBIX H3TaHUI

KomuecTso 3x3eMInIsIpoB B
[Mudp/
bubnuorpaduueckas ccplika OndmMoTeKe

URL anpec
(KpoMe 3JIEKTPOHHBIX IK3EMILISIPOB)

Hutepdeiic ynpaieHus
POOOTU3MPOBAHHBIMU CUCTEMAMH : yU4eOHO-
621.865.8 b | meTognueckoe nocodue / B. E. benaii, A. B.
43 Pricun, C. B. Conénsrit ; C.-Ilerep6. roc. yH-
T @3POKOCM. TiprbopocTpocHws. - CaHKT-
[TetepOypr : U3n-Bo I'VAII, 2023. - 64 c.

MoOuibHBIE POOOTH3UPOBAHHBIE TTAT(HOPMBI
Ha 0a3e COBPEMEHHBIX MUKPOKOHTPOJLJIEPOB :
yueOHO-MeToinyeckoe mocodue / A. I1.

004 M 74 | Macrepos, C. /1. ®unumonos, B. E. benaii [u 5
ap.] ; C.-Ilerep®6. roc. yH-T a3pOKOCM.
npubopoctpoenus. - Cankr-IletepOypr :
Wzn-so I'VAIL 2023. - 82 c.

C++ : 6a3oBsIif Kypc : miep. ¢ anri. / I
004.4 111 57 | Iunxar. - 3-e u3n. - M. : Bunesamc, 2015. - 10
624 c.

7. IlepedeHb 3IEKTPOHHBIX 00Pa30BaTENBHBIX PECYPCOB
MH(}OpPMaLMOHHO-TEIEKOMMYHHUKAIIMOHHOM cetn «IHTepHEeT»

Ilepeuens AIIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB UH(pOpPMaIMOHHO-
TEJIEeKOMMYHUKAalIMOHHON ceTtn «VHTepHeT», HEOOXOAMMBIX JJii OCBOCHHUS JUCLUILINHBI
npuBeseH B Tabmuie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OO0pa30BATEIBHBIX PECYPCOB HWH(POPMAIMOHHO-
TEJIEKOMMYHUKaMOHHOM ceTH «HTepHET»

URL anpec HaumenoBanue

https://disk.yandex.ru/i/SR8hqvUeh7IgyA | O6bekTHO-0OpHUEHTHPOBAHHOE IPOTPAMMHUPOBAHKE B
C++

8. Ilepedens MHPOPMAITMOHHBIX TEXHOJIOTHUI
8.1. [lepeyenp mporpaMMHOr0 oOecHeueHus, HCIOIb3yeMOIro MpH OCYLIECTBICHUU
00pa30BaTeNILHOrO MpoIecca MO0 AUCLUIINHE.
[lepedyeHp UCoONb3yeMOro MporpaMMHOro odecredeHus npejacranieH B Tadbuuie 10.

Ta6mmma 10— [Tepeyersr mporpaMmMHOTO oOecrieueHus

Ne /1 HanmenoBanue

He npenycmorpeno




8.2. Ilepeuenp WH(POPMaITMOHHO-CIPABOYHBIX CHCTEM,HCITIOTh3YEMBIX npu
OCYILIECTBIICHIMH 00pa30BaTEIBHOTO MPOLECcca MO AUCIUTUINHE

[lepeyeHb WCMONB3YEMBIX WH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM TMPEICTABICH B
tabnuie 11.

Tabnuna 11— [epeuenb nHGOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuanbpHO-TeXHUYECKast 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBICHUS
00pa30BaTeNLHOTO MpoIiecca Mo TUCIUIUIHHE, IPEICTaBIeH B Tabmuiel 2.

Tabmuna 12 — CoctaB MaTepHalibHO-TEXHIUYECKON 6a3bl

Ne HaumenoBaHue cocTaBHOM yacTu Howmep aynutopun
n/n MaTepHATbHO-TEXHUYECKOH Oa3bl (npu HEOOXOMMOCTH)
1 MynbTuMeanitHas TEKIUOHHAS ay AUTOPUS 110
KomnbrotepHslii kacce 110
JlaGoparopus «HXeHEepHbIN Tapax» 110

10. OueHo4HBIE CpeACTBA ISl POBEICHUS TPOMEKYTOUHOUN aTTECTAINH
10.1. CoctaB OLEHOYHBIX CpPEACTBAJI NPOBEIACHHUS MPOMEKYTOYHONW AaTTeCcTalluu
00yJaromuXcs 10 TUCIUTUINHE MPUBEACH B Tadymie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEICTB JIJIsl MPOBEACHUSI MPOMEKYTOYHON aTTecTalluu

Bu mpomexyTo4HOM aTTecTaluuu [TepedeHb OIIEHOYHBIX CPEJICTB

OK3aMeH Crircok BONpPOCOB K 3K3aMEHY;
TecTsl.

10.2. B kayecTBe KpuUTEpUEB OIEHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHIIMI OOYyYalOIMMHCS TPUMEHSIETCST S-0ajuibHasi MIKajla OLEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIMH, KoTopasi mpuBejeHa B Tabuuie 14. B TeueHne cemecTpa MOXXET MCIOIb30BaThCs
100-0annpHast ~ mKajma  MOJIYJIBHO-PEUTHMHIOBOM  CHUCTEMbl  YHUBEpCUTETa,  IpaBHUIa
UCTIOJIB30BaHUSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAILHBIM HOPMATUBHBIM aKTOM
['VAIL
Tabauna 14 —Kputepuu onieHKH YpoBHS chOPMHUPOBAHHOCTH KOMIETEHUUN

Or1reHKa KOMITETEHITUHN

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITETEHITUIH
5-0aiubHas mKana P P (bop

— oOyuaromuiicss TIyOOKO ¥ BCECTOPOHHE YCBOWJI MPOTPAMMHBIN
MaTepual;

— YBEPEHHO, JIOTUYHO, IMOCIEA0BATEIBHO U TPAMOTHO €r0 M3J1araeT;

— OMUPAsICh HA 3HAHMS OCHOBHOM W JIOMOJIHUTENIBHOW JIUTEpaTypHI,
TECHO MPUBS3bIBAET YCBOCHHbBIE HAYUHBIE MOJIOKEHUS C MPAKTUUECKON
JIEATEIIbHOCTHIO HAITPABJICHHUS;

— yMesio 000CHOBBIBAET U apTYMEHTHUPYET BBIIBUTAEMBIE UM HJICH;

— JIeJIaeT BBIBOJBI U 000O0IECHMUS;

— cBOOOJIHO BJIQJICET CUCTEMOH CIICIMAIM3HUPOBAHHBIX MIOHITHA.

COTIIMYHO»
GauTCHO»

10




Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakTepucTrka c(h)OpMUPOBAHHBIX KOMITETEHIIMI

«XOpoHIO»
Ga4YTCHO»

— 00yJaroUiCs TBEPIO YCBOMII MPOTrPaAaMMHBIN MaTepHajl, IPaMOTHO H
M0 CyIIECTBY H3JIaracT ero, ONUpasCh Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI,

— HE JIOMYCKAeT CYIMECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBACT YCBOCHHBIC 3HAHUSA C MPAKTHYCCKOH JESITECIbHOCTHIO
HATPaBIICHUS;

— apryMEHTUPYET Hay4YHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOALI U 000OIICHHUS;

— BIAJCET CHCTEMOM CIIENMAIM3UPOBAHHBIX TOHSITHI.

«YHAOBJICTBOPUTCIIEHO»
(GavTCHO»

— oOyyJaronuicss yCBOWJI TOJIBKO OCHOBHOW NPOTpaMMHBIA MaTepua,
M0 CYILIECTBY H3JaraeT €ro, ONHUpasICh Ha 3HAHHUS TOJBKO OCHOBHOM
JIUTEPATYPHI;

— JIOIYCKaeT HeCYIECTBEHHbIEC OIIMOKU 1 HETOYHOCTH;

— UCIIBITBIBAET 3aTPYJHEHUs B NPAKTUYECKOM IPUMEHEHUU 3HAHHUU
HaIpaBJICHUS,

— c1abo apryMeHTUPYET Hay4YHbIC MTOJIOKEHNUS,

— 3aTpyaHseTCs B (OPMYITUPOBAHUHU BBIBOJIOB M 0000IIEHHUI;

— YaCTHUYHO BJIAJCET CUCTEMOM CIECIMAIM3UPOBAHHBIX HOHSITHHA.

«HCYHAOBJICTBOPUTCIILHO»
«HEC 3a4TCHO»

— o0yJaromuicss HE YCBOWJI 3HAYUTEIBHOM 4YacTH MPOrPaMMHOTO
Marepuaa;

— JIOMYCKaeT  CYyIIECTBCHHbIC  OIMMOKM W  HETOYHOCTH TP
paccMOTpeHHH IPOOJIeM B KOHKPETHOM HalpaBJICHUH,

— UCTIBITHIBACT TPYJHOCTH B IIPAKTHYECKOM IMPUMEHEHUH 3HAHMIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIC TTOJIOKCHHUS;

— He QopMYTUPYET BHIBOAOB U 000OIIECHHIA.

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bompocs (3agaun) ass 9K3aMeHa mpeIcTaBiIeHb B Tabuie 15.

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

Ne n/nt [Tepeuenp BonpocoB (3a7au) Ui SK3aMeHa Koz
WHIMKaTopa

1. Knaccugukanus TUIIOB U apXUTEKTYpP COBPEMEHHBIX OIIK-6.3.1
MHUKPOKOHTPOJLIEPOB.

2. O6s1acTH NPUMEHEHUs] MUKPOKOHTPOJJIEPOB. OITK-6.3.1

3. | [Ipunuuns! nocTpoeHus napauieasHoro nopra. [loaxitouenue OIIK-6.3.1
BHEIIHUX YCTPOUCTB K MUKPOIIPOIIECCOPY.

4. | [IpyHOMIBI TOCTPOEHUS TOCIIE0BATENBHBIX MTOPTOB. Bub OIIK-6.3.1
MOCJIeIOBATEIBHBIX TIOPTOB.

5. | SI3bIKku mporpaMMHUpPOBAHHUSL U1l MUKPOKOHTPOJLIEPOB. OITK-6.3.1

6. Harnmcanne nporpamm s mukponpoueccopos. [Tonarue nporpammer- | OIIK-6.3.1
MOHHUTOpA U ONEPALMOHHON CUCTEMBI PEaTbHOTO BPEMEHH.

7. Oco0eHHOoCTH apXUTEKTYpbl MUKPOKOHTpOIIIepoB. [lomynspHeie OIIK-6.3.1
ceMencTBa MUKPOKOHTPOJLIEPOB.

8. Kak M0>XHO KOHBEPTHPOBATh BXO/JHBIE 3HAYEHUsI OJHOr0 nuana3zoHa, B | OIIK-6.3.1
BBIXOJIHbIE 3HAUEHUSI JIPYTOro Juana3oHa?

9. | Yro npousBoauT komaHa delay? OITK-6.3.1

10. | Yo Takoe [IMM? OIIK-6.3.1

11. | Yto Takoe doropesuctop? OITK-6.3.1

12. | Yro siBasieTcs mepemeHHo# B Python? OIIK-6.3.1

13. | O KaKuX BCTPOCHHBIX TUIIAX OOBEKTOB S3bIKa IPOrPAMMHUPOBAHUS BB OIIK-6.3.1
y3HaIMU?

14. | KakuMu THIAMH MOTYT OBITh IPEJICTABICHBI YncIia’? OITK-6.3.1
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15. | MosHo J1u 3anucaTh MaTEMaTUYECKYIO ONIEPALINIO C IEPEMEHHOM Tak, OIIK-6.B.1
4TOOBI 3aTE€M IOJYUYEHHOE 3HaUeHUE ObLIO MPUCBOEHO eii?

16. | YeM CTpOKHM OTIMYAIOTCS OT CIHMCKOB, CIIOBAapeii? OIIK-6.B.1

17. | Yrto o6miero y CnucKoB ¥ KOPTEKen? OIIK-6.B.1

18. | Jlnst yero ucnomnb3yroTes oneparopsl? Kakue oneparopsl Bam OIIK-6.B.1
BCTPETUJIUChH B U3YUYEHHOM pasjeiie?

19. | Kak BemonssiroTcs mukiibl while u for? OIIK-6.B.1

20. | Jlis yero HyXHbI (DYHKITMU ¥ KaK MX BBI3BaTh? OIIK-6.B.1

21. | AnpoGanuro Kakux 0a30BBIX MPUHIMIIOB (GYHKITMOHUPOBAHUS OIIK-6.B.1
HazeMHbIX PC 110o3BOJISIET OCYIIECTBIISITH pOOOT?

22. | YTo BXOJHUT B COCTaB 0a30BBIX 3JIEMEHTOB KOHCTPYKITUN? OIIK-6.B.1

23. | Kakas konecHas 0a3a MCIOIb30BaHA MPU peaTn3aun OIIK-6.B.1
paccMaTpuBaeMoil poOOTOTEXHUYECKOM mIaTdhopmbl?

24. | Ilepeuncnute BHIYMCIUTEIBHBIC YCTPOHCTBA B COCTABE CHCTEMBI. OIIK-6.B.1

25. | Kakue noptst GPIO npeana3znaveHs! a1 TOBEPXHOCTHOTO MOHTaXKa — OIIK-6.B.1
HAT -yctpoiicts? HazoBure ux Homepa.

26. | HazoBure mporeccop, UCIOIb30BaHHBIA B OCHOBE MUKPOKOHTpOJLIEpa OIIK-6.B.1
ESP32. Kakoe KOJIM4ECTBO BHIBOJIOB PEAIM30BAHO B MOCIEIHEM ?

27. | Yem siBisiercst Raspberry Pi? OnuiinTe Ha3HayeHue ocHOBHBIX mopToB. | OITK-6.B.1
Kakne hyHKIMY UMH pear30BBIBAIOTCS?

28. | I'me pacmonoxxens! ¥Y3-mgatauku podora u nouemy? B xakom OIIK-6.B.1
KOJIn4yecTBe?

29. | Packpoiite a60peBuatypy MUC u naiite onpeaeneHue. OIIK-6.B.1

30. | Onumute npuHuun padors! MK-natunka. OIIK-6.B.1

Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npeacrapieHs! B Tabnuue 16.
Tabmuna 16 — Bonpocs! (3agaun) mis 3adera / qudd. 3adera
Kon
Ne i/m [Tepeuens BompocoB (3aga4) ans 3a4dera / qudd. 3adera HHKaTOpa

Y4eOHbIM MJIAHOM HE IPEAYCMOTPEHO

MpeICTaBIeHbI B Ta0nuie 17.
Tabauna 17 — IlepeyeHb TeM Juisi KYpCOBOT'O MPOEKTUPOBAHMUSI/BBIIIOJIHEHUSI KYPCOBOI pabOThI

[lepeuenp TeM s KypcOBOTO MPOEKTHPOBAHUS/BBIIIOJHEHUS KYpCOBOM pabOThI

Ne 11/t [TpuMepHBIii epedeHb TeM il KypCOBOIO MPOEKTUPOBAHUS/BBITOIHEHHS
) KYpPCOBOM paboThI
Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO
Bompocel  u1s1  mpoBeneHUsT NPOMEXYTOUHOM aTTECTallMM B BHJE TECTUPOBAHMUS

IpeJICTaBICHBI B Ta0wmIe 18.

Tabmuma 18 — [IpumepHBIi IepeueHb BOITPOCOB JUIsI TECTOB

Ne /m [IpuMepHBIii TepedeHb BOIPOCOB ISl TECTOB Koz
WHJMKATOpa

B kakoii crpouke HeT onmoKu? OIIK-6.3.1
1. if (push==1) digitalWrite(13,HIGH);
2. if (push>1); digitalWrite(13,HIGH);
3. if (push>=1) digitalRead(13,1);

if (push>=1) analogRead(13,500);

JInst cuuThIBaHUS 3HAYEHUS C aHAJIOTOBOTO BXO/IA UCIIOJb3YETCs OIIK-6.3.1

KOMaH/1a

12




1. digitalRead()

2. digitalWrite()

3. analogRead()
analogWrite()

Kakas ¢yHKIMS 3a1MChIBaeT MCEBA0-aHATIOr0BOE 3HaUeHue, ucrnonszys | OITK-6.3.1
CXEeMy C HIMPOTHO-UMITYJIbCHOU MonyJsiuuer (PWM), Ha BbIXoqHOI
BBIBOJI, ITOMe4eHHBIA Kak PWM?
1. pinMode(pin, INPUT)
2. analogWtite (pin, value)
3. nalogRead (pin)
digitalRead (pin)
Kaxkoit ¢pyHkmei B mporpaMMe MOXXHO Ha3HAYUTh BbIBOAY TopT BBoja: | OITK-6.3.1
1. pinMode(pin, INPUT);
2. Serial.begin(9600);
3. void loop (){}
val = Serial.read ();
Ha xakue xapaktepucTuku nporeccopa BiausieT pazaenenue namsata MK | OIIK-6.3.1
Ha MaMATh NPOTPaMM U MaMATh JaHHbBIX?
1. obGbem mamsaTu
2. sHepromoTpedeHue;
3. TPOU3BOIUTEIHLHOCTD;
CTOMMOCTb;
[Toncucrema naMs T MUKPOKOHTPOJLIIEPA HE COACPHKUT OIIK-6.B.1
1. nmamsATH TaHHBIX
2. TaMATH MPOTPaAMM;
3. omnepaTUBHOMN MaMATH;
aCCOIMATHBHON MaMSITH,
Uro o3HaYaeT MOSBUBIIASCSA MOCIIE KOMIEIIIMU porpaMMel omuoka " | OIIK-6.B.1
"PIN 1" was not declared in this scope"?
1. He 3akpbiTa cko6a niM HeT Touku 3ansToi nocie "PIN1"
2. B ckerue He 00bsiBiIeHa iepemerHast "PIN1"
B ¢ysukimu pinMode() He ucnonp3oBaHo ums nopra "PIN1"
[Tporieccopsl, B KOTOPBIX HAOOP BHITIOIHIEMBIX KOMaH]I COKPAIICH J10 OIIK-6.B.1
MHUHHMYMa, OTHOCSTCS K THUITY:
1. RISC-mpoueccopsr;
2. Tlpoueccopsl ¢ ["apBapCcKoil apXUTEKTYpOH;
3. CISC-mpormeccopsr;
[Ipoueccopsl ¢ [IpUHCTOHCKON apXUTEKTYPOX.
MukpormnpoliieccopHas CUCTEMa KaKkoro THIa pa3padaThIBaeTCs Yalle OIIK-6.B.1
Bcero?
1. MUKpOKOMIIBIOTED
2. KOMIBIOTEP
3. pas3paboTtka He TpeOyeTCs, UCIOIB3YIOTCS TOTOBBIE CHCTEMBI
MHUKPOKOHTPOJLIEP
Kakas apxutekTypa MUKponpoleccopa xapakrepusyercs pasaeineanem | OIIK-6.B.1

TIaMSTH JTAHHBIX ¥ TIAMSITH TPOrpaMm?
1. don-Heiimana
2. Tapmapackas
3. IIpunCcTOHCKas
KemOpumkckas
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[lepeyeHr TeM KOHTPOIBHBIX PAOOT MO AUCIUIUIMHE OOYYAIOIIMXCS 3a0YHON (OpPMBI
o0ydeHus1, IpeICTaBIeHbI B Ta0uie 19.

Tabauna 19 — IlepeyeHb KOHTPOJIBHBIX PaOOT

Ne i/t [TepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeHo

10.4. MeTtoauueckre  MaTepuaibl,  ONPEACNSIONME  HPOUEAYpPhl  OLCHUBAHUS
MH/IMKATOPOB, XapaKTEpU3YIOMMX dSTanmbl (HOPMUPOBAHHS KOMIIETCHLUH, COAEpKarcs B
JOKAJIbHBIX HOpMAaTuUBHBIX akTax [YAIL, pernameHTHpPYIOMMX MOPAJOK U HPOUEAYPY
NPOBEICHUS TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTaluyi 00ydJaromIUXCs
'VAIL

11. Meronuyeckue ykazaHus sl 00yUJaIONUXCs [0 OCBOCHHIO TUCIIUATLIHBI

11.1. Meroauueckue yKazaHus I OOYyYarOIIMXCS 10 OCBOCHHIO JIEKIIMOHHOTO
marepuasia

OCHOBHOE Ha3HAauY€HUE JIEKIMOHHOIO Marepuaja — JOTMYECKU CTPOMHOE, CHUCTEMHOE,
riyOOKoe W SICHOE W3JIOKEHHE ydeOHOro marepuana. HasHadeHune COBpEMEHHOH JIeKIMU B
paMKax JUCIHIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO MO T€ME, a B OCBOCHUU
byHIaMEHTANBHBIX MPOOJIEM AUCIUIUIMHBI, METOJI0OB HAYYHOTO TIIO3HAHUS, HOBEUIINX
JOCTHKEHUI HaydyHOM MbIcnu. B yueOHOM mporecce JEKIUS BBIMOIHSAET METOA0JIOTHYECKYIO,
OpPTraHHU3AIMOHHYI0 U MHPOpMAIMOHHYIO (GyHKIMU. JIKIHs pacKphIBaeT MOHATHHHBIN ammapat
KOHKpPETHOM oO0jacTu 3HaHUA, €€ MpoOJeMbl, JaeT IEeNbHOE MPEJCTaBICHUE O TUCIHUILINHE,
MOKa3bIBAET B3aUMOCBS3b C IPYTUMU TACHUIUTMHAMH.

[InaHupyeMele pe3yJabTaThl IPU OCBOCHUHU O6V‘{aIOIHI/IMI/IC$I JECKIIMOHHOI'0 MaTepuaa.

— TIONy4YeHUE COBPEMEHHBIX, IIEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHUW, YpPOBEHBb
KOTOPBIX ONpPEAETSeTCs eNIeBOi YCTAaHOBKOM K KaXKJI0M KOHKPETHOU TEME;

— TIOMy4YeHHE OMbITa TBOPUYECKOM pabOTHI COBMECTHO C MPEMO/IaBaATEIEM;

— pa3BuTHEe TpodecCHOHANBHO-IENOBBIX  KAauyecTB, JIOOBM K  TpeaMeTy |
CaMOCTOSITEIILHOTO TBOPYECKOT'O MBIIIIICHHSL.

— TIOSIBJIEHHE HEOOXOAMMOTr0 HHTEpEca, HEOOXOAMMOTO JIJIsi CAMOCTOSITEIbHOW PabOTHI;

— TIONy4YeHUE 3HAHUW O COBPEMEHHOM YPOBHE pa3BUTUS HAYKH U TEXHUKU U O
MIPOTHO3E WX PA3BUTHS HA OJIMKAMIIINE TOIBL;

— HAYYUTHCS METOJMYECKH 00padaThiBaTh MaTepwall (BBIACIATH TJIaBHBIC MBICTH U
MOJIOKEHHUS, TPHUXOAUTh K KOHKPETHBIM BBIBOJIaM, TMOBTOPSATh WX B Pa3IMYHBIX
bopMyIIHpOBKax);

—  TIOJyYeHHWE TOYHOTO TOHUMAaHUS BCEX HEOOXOUMBIX TEPMHHOB U TIOHSATHH.

JIeKUMOHHBIA ~MaTepuall MOXKET COMPOBOXKIATHCSA JEMOHCTpalMel CIalioB U
WCIIONIb30BAaHMEM pa3aTOYHOTO MaTepuaja TMpH MPOBEIEHUU KOPOTKUX AHCKycCUH 00

0COOEHHOCTSX OPUMCHCHUSA OTACIBbHBIX TEMATHUK 110 JUCHUIIIIMHE.

CTpykTypa IpeaoCcTaBISHHS JCKIIMOHHOI0 MaTepHaia.

— YcTHOE n3nokeHne HHPOPMaINH, WIUTFOCTPUPYEMO CllalilaMu MPE3CHTAIIHH;
— JlemoHcTpanus rpaguveckux MarepuaioB (B ToM uuciie ¢oTo-, BUACO-, TpaduKOB,
TAOJHII U T.1.) B LENSAX BU3YyAJIN3allUH MIPEJICTaBICHHON B YCTHOH popme nHpopmaruy;
— OOcyxneHue Noxy4eHHoN nHpopMauy B popMe TUCKYCCUH, pa300p MPaKTHIECKUX
PUMEPOB.
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11.2. Meroauueckue ykKa3aHusi A OOYYaroIIUMXCs IO BBIMOJHEHHIO JIAOOPaTOPHBIX
pabor

B xozme BbImOMHEHHS J1a0OpPAaTOPHBIX pabOT OOyYarOIIMKCS MOJDKEH YIrIyOuTh U
3aKpenuTh 3HAHMA, NPAKTUUECKUE HABBIKM, OBJAJETh COBPEMEHHOH METOAMKONW M TEXHHKOU
OKCIEPUMEHTAa B COOTBETCTBUH C KBAJTU(PHUKAIMOHHON XapaKTEPUCTHKONH 0O0yYarolIerocs.
Beinonnenune 1abopaTopHbIX pabOT COCTOUT M3 3KCIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOIIPUATU.

BeinonHenue 51a60paTopHbBIX paboOT OO0y4aromMMCs SIBIISETCS HEOThEMJIEMOH 4YacThbiO
U3yYeHHUs] JUCHMIUIMHBI, OIpeNeisieMoil y4eOHbIM IUTAaHOM, M OTHOCHTCS K CpPEICTBaM,
o0ecreyrBaroIUM pelIeHUe CIeTyIOIUX OCHOBHBIX 3aJjau 00y4aroIerocs:

— T[pHOOpeTeHHEe HAaBBIKOB HCCIEIOBaHMs IPOLIECCOB, SBIEHUH U  OOBEKTOB,
U3y4aeMbIX B PAMKax JJAHHOW JUCLUILIHBI;

— 3aKpeIUIeHue, pa3BUTHE U JleTalu3alys TEOPETHMUYECKHX 3HAHWM, MOIy4YEeHHBIX Ha
JEKLUSAX;

— ToJlyueHHe HOBOW MH(OpMAINH 10 N3y4aeMON AUCIUILINHE;

— T[pHOOpeTeHHWe  HAaBBIKOB  CAMOCTOSTENBHOW  paboTel ¢ 1abOpaTOpHBIM
o0opyaoBaHUEM U pubopamHu.

3ajanue ¥ TpeOOBaHUs K NPOBEJICHUIO JJaOOPAaTOPHBIX PabOT

1. IIpuctynaTth K paboTe MOKHO TOJIBKO 1OCJI€ O3HAKOMJIEHUS C pa0OYUM MECTOM.

2. Ilepen BkmtoueHuemM OBM yGenuThCsi B TOM, YTO BCsS BKIIOYEHHas B CXEMY
KOMMYTAIIMOHHAS anmaparypa (KHOIKHU U JIp.) HAXOAUTCS B HAJUICKAIEM COCTOSTHHH.

3. Ilpu BKJIIOYEHHH U B NPOLIECCE PETYJIUPOBAHMS CIEAUTH 32 MOKA3aHUSIMU OCHOBHBIX
IIPOTrPaMMHBIX MOZYJIEH.

4. B mporecce paboThl HE OCTaBIATh O€3 MPUCMOTpa pabodyee MECTO, KOTOPOE HaXOAUTCS
I0]T HATIPSDKEHHEM.

5. He kacaTbCsi HEM30JIMPOBAHHBIX YacTeil MPUOOPOB U ammapaTroB, KOTOPbIE HAXOIATCS
I0]T HATIPSDKEHHEM.

6. K n1aGopaTopHbIM 3aHATUSAM JIOMYCKAIOTCSl TOJIBKO T€ CTYJEHTBI, KOTOPbIE YCBOMIIH
npaBuiia 6€30MacCHOCTH.

9. JlaGopaTopHble pabOThI BHIIOIHAIOTCA OpUraioi CTYy/IEHTOB B COCTaBe HE MEHEe JBYX
YEJI0BEK.

10. Kaxnaplii CTyIZeHT JOJDKEH THOATrOTOBUThCA K JlabopartopHoi pabore. Ilpum
HEJ0CTAaTOYHOU MOJTOTOBKE CTYJEHT HE JIOMYCKAETCs K €€ BBIIIOJHEHUIO.

11. Hanucanuas nporpamma JI0JkHa ObITh POBEPEHA MperoiaBaTesieM, KOTOPBIH 1mocie
MIPOBEPKU JaeT pa3pelleHue Ha IPOBEIEHUE OIbITOB.

12. Ilepen BKIIOYEHHEM HPOTPaMMBl CTYJIEHT, MPOU3BOMALIMNA JaHHYIO OIEpaLuIo,
JOJIKEH MPeAyNnpeInuTh YICHOB cBoeil Opuraasl 00 aToM (pa3oit «HaunHaeM sxcriepuMeHT.

13. Pe3ynbpTaThl M3MEpEeHHH MO KaXIOW XapaKTEPUCTHKE JOJDKHBI OBITH HPOBEPEHBI
npernojaBaTesieM.

14. Tlocne nopaboTKu nmporpamma JJOKHA ObITh IPOBEPEHa MPEToAaBaTENIEM.

15. B ciiyyae BO3HMKHOBEHMsI aBapUWHON cuUTyauuu (MOSIBICHHE JbIMa, 3araxa rapu,
HECBOMCTBEHHBIX 3BYKOB, MCKpPhl M Jp.) Ha paboyeM MecTe HEOOXOJUMO HEMEAJICHHO
OTKJII0UNTh DBM 0T HanpspkeHus U cOOOIUTH 00 3TOM COOBITHH MPETOAaBaTENIO.

16. CtyneHT noimkeH OepexHO 0OpalaThCs C IPeJOCTaBIsIEMbIM eMy 000pY/I0BaHUEM U
KOMITHIOTEPHOHN TEXHHUKOH, 3aIpelIaeTcst 1eIaTh HaIUCH MEJIOM, KapaH/IalioM WIIH YePHHUIIaMH.
Henb3s 3arpomoxaath pabodee MecTo mpuOoOpamMu | anraparaMi, KOTOpble HE UCTIOIb3YIOTCS B
n1abopaTopHOil paboTe, OCTaBIIATh HA HUX KHUTH, TETPAIU U Ap. IPEIAMETHI.

17. K cnenytomeMy 3aHSTHIO KaXIblii CTYAEHT JOJDKEH COCTAaBUTh OTYET TII0
npeaplayIel JabopaTopHoi paboTe B COOTBETCTBUH C YCTAHOBJICHHOM (OPMOIA.

Crpykrypa u dhopma oTueTa 0 1abopaTOpHOH padboTe
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B oTuere 00s3aTenbHO MOJKHBI OBITH OTpakeHbI cieayiouiue pasnensl: «Haspanue»
«enp pabote», «Conepxkanue padoTb», «CXeMbl UCIBITAaHUI», «Pe3ynpTaThl U3MEpEeHUN U
BBIUMCJICHUI», «AHAJIN3 MOJYyYEHHBIX XapaKTEpPUCTUK U KpaTKue BHIBOIBI». B coctaB oTuera
MOTYT OBITh BKJIIOUEHBI JPYyTHe€ pas3zelibl, KOTOPBhIE YYHUTBHIBAIOT CIEHU(PHUKY BBITOIHAESMON
nabopaTopHoi paboThI (POTO IKCIIEPUMEHTOB, IPOTPAMMHBINA KO U Ap.). HeoOxoaumpie cXembl,
PUCYHKH M TpadUKH MOXKHO YEpPTHTh KapaHAAIIOM JIMOO C HCIOJb30BAaHHEM CIEIHaIbHBIX
MPOrPaMMHBIX IPOAYKTOB Ha MEPCOHATLHOM KOMITBIOTEpE.

TpeboBanus k oopMIICHHIO OTYETa 0 JaObOpaTOPHOU paboTe

Pe3ynbTaThl BBINOMHEHHBIX J1a00OpaTOPHBIX padboOT, OPOPMISIIOTCS B BHUAE OTYETa IO
onHOMY 00pasiy. OTYeT MUIIYyT C OJJHOM CTOPOHBI JHcTa popmara A4 (pazmepom 210%297 mm).
OCHOBHBIE HA/IMUCH BBIMOJIHSIIOT B COOTBETCTBHH ¢ ['occTannapTom.

Bce BbinonHeHHBIE ¥ TOAMMCAHHBIE PYKOBOJUTEIEM OTUETHI MO TaOOpaTOpHBIM paboTam
CKJIQ/IBIBAIOT B JIOTHYECKOW MOCIEA0BAaTENbHOCTH U OpourtopyrotT. [Ipu GonbpiioM KoiauuecTBe
cTpanui (0ojiee IECSATH) COCTABISIFOT COIEpP)KAHHWE OTYETa, KOTOPBIA pa3MemaroT B anbOoMe
1ociie TUTYJIBHOTO JIuCTa. TUTYNIBHBINA JUCT JOJDKEH MMETh HaAmuch «KypHan mabopaTopHBIX
pabot (oT4eThI)» ¢ pamMHIIIUeH PYKOBOIUTENS (IIPETIOIaBaTEIb) U UCTIOTHUATENS (CTYIEHT).

11.3. Meroauueckue ykazaHus JUIsi 0OyYarOUIMXCs M0 MPOXO0XKICHUIO CAMOCTOSITEITHHOM
paboThI

B Xoje BBITIOTHEHHUS CaMOCTOSATEIBHONW pa0OThI, O0OYUYAIOIIHIICS BBIOIHSIET paboTy 1O
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE MperoiaBarelsi, HO 0e3 ero HemocpeICTBEHHOTO
y4acTusl.

B mporecce BBIMOTHEHHSI CaMOCTOSITENbHON paboThl, y oOywaromierocst (hopMupyercs
1enecoo0pa3sHoe IIAHUPOBaHUE PaboUero BpEMEHH, KOTOPOE MO3BOJISIET UM pa3BUBaTh YMEHUS
U HaBBIKM B YCBOGHMH U CHUCTEMATH3alMM NpUOOpeTaeMbIX 3HaHUH, 00ECIeYMBaeT BBICOKMH
YPOBEHb YCHEBAEMOCTH B IMEpPHOJ OOYy4YEeHMs, MOMOIaeT TMOJIYYUTh HABBIKM ITOBBIILICHUS
npo¢eCcCHOHATBHOIO YPOBHS.

MetoauyeckumMi ~ MaTepuaiaMM,  HalpaBJSIIOIIMMH  CAMOCTOSATENbHYIO  paloTy
00yyaromuxcsl, BISIOTCA:

— y4eOHO-METOMYECKUN MaTepHa 1o JUCLHIINHE.

11.4. MeTtoauueckre yKa3aHusl [UIsl OOYYarOMIMXCS IO TMPOXOXKICHHUIO TEKYIIEro
KOHTPOJIS YCIIEBAEMOCTH

Texkymuii KOHTPOJb YCHEBAEMOCTH NPEIyCMaTpUBAaeT KOHTPOJb KauecTBa 3HAHUI
00y4aroluxcsi, OCYIIECTBIIEMOTO B TE€YEHHE CEMECTpa C IIeJIbI0 OIIEHMBAHMS X0Jla OCBOCHUS
JUCITUTIAHBI.

Tect mpencraBisier coboii HabOp CTAaHAAPTHU3UPOBAHHBIX 3aJaHUM, MO pe3ynbTaTaM
BBIITOJTHCHU ST KOTOpBIX MOXHO I/ISMepI/ITB HeKOTOpBIe JINYHOCTHBIC XapaKTepI/ICTI/IKI/I, a TaKXeE
YPOBEHb YCBOCHHS 3HAHUI, YMEHHI M HABBIKOB UCTIBITYeMOro. [IprumepHbIii iepedeHb BOIIPOCOB
JUUISl TECTOB MpeJCTaBieH B Tabmwmie 18.

[TonoxuTenpHBI pe3ynbTaT TEKYLIETO KOHTPOJISI YCHEBAEMOCTH J1a€T CTYIEHTY
JIOTIOJTHUTEIIBHBIN 0asll MpHU MPOBEJCHUN MPOMEXYTOUHOM arrecTanuu. Pe3ynbTaTsl TEKYyILIETo
KOHTPOJII MOTYT YUYHUTBIBATHCS MIPH MTPOBEACHUU IPOMEKYTOUYHOM aTTECTALMH.

Cucrema OLEHOK IpH INPOBEIECHUU INPOMEKYTOUHOM AaTTECTAl[MM OCYLIECTBIISETCS B
cooTBeTCTBUU ¢ TpeboBanmsmu [lomoxkennit «O TekymeM KOHTPOJIE YCIIEBAeMOCTH U
OPOMEXYTOUHOW arrectauuu cTyaeHToB [YAII, oOyuarommxcss 1Mo NporpaMMbl BBICIIETO
obpazoBanus» u «O MOIYJbHO-PEUTHHTOBOM CHCTEME OIICHKM KadecTBa Y4eOHOW paboThI
crynentoB B 'Y All»
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11.5. Metoauyeckue ykazaHus Ijisi 0OOyYaronIuXcsl MO MPOXOXKICHUIO MPOMEKYTOTHOU
aTTecTaluu

IIpomexxyTounass  arrectanuss  oOyyarOIMXCsl — HpeoycMaTpuBaeT  OLIEHUBaHME
IPOMEXYTOUHBIX M OKOHYATENBHBIX Pe3yJIbTaTOB 00yueHHs 1o aucuuruinHe. OHa BKIIIOYAeT B
cedst:

— 1ubdepeHIpPOBaHHbBIM 3aueT — 93T0 (opMa OLEHKH 3HaHUM, IOJy4YEeHHbIX
00yyaromuMcs IpU U3YYEHUU JTUCLMIIIMHBI, IPU BBIIIOJHEHUH KYpPCOBBIX IPOEKTOB, KYypPCOBBIX
paboT, HAyYHO-HCCIIEAOBATEILCKUX PAabOT U MPOXOXKACHUH MPAKTHK C aTTECTAI[HOHHON OLIEHKOM
«OTJINYHOY, «XOPOIIOY», KyIOBIETBOPUTEIBHOY, «HEYIOBIETBOPUTEIBHO.

Cucrema OLEHOK IpU IPOBEIEHUU IPOMEKYTOUHOW aTTECTAlMU OCYLIECTBIIAETCS B
cooTBeTCTBUM C TpeboBaHusMH Ilonoxkenuit «O TekylleM KOHTpOJE YCIEBAEMOCTH U
IPOMEXYTOUHOW arrectauuu cTyaeHToB ['YAII, oOyuarommuxcs HO NpOrpamMMmbl BBICIIETO
oOpazoBanHusi» U «O MOAYJIBHO-PEUTHHIOBOM CHCTEME OLIEHKM KadecTBa Y4eOHOW paboThl
ctynentoB B 'Y AID.

IIpomexxyTouHast aTTecTalysl OLIEHUBAEeTCA [0 pe3yJbTaTaM TEKYyILero KOHTPOJIs
ycneBaemocTu. Criucok BonmpocoB (Tabmuua 16) Kk mpoMeXyTOUHOM aTTecTaluu yTBEPKAAETCS
Kadeapoil M BbLAAETCS CTyACGHTAM M O3HaKkoMJeHusa. B cioywae, ecnu CTyIeHT 1o
YBKUTEILHOW MPUYMHE HE BBIMOIHII TPEOOBAHUS TEKYIIETO KOHTPOJIS, EMY MPEAOCTABIISETCS
BO3MOXXHOCTh CJIaTh 3aJOJUKEHHOCTH 10 HponyleHHbIM TemaMm. ®opMa mnpoBeIeHUS
IPOMEKYTOUHOM aTTecTallM — MMChbMEHHAS.
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Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILINHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit
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