MWUHUCTEPCTBO HAYKH Y BBICIIEIO OBPA30BAHMSI POCCUMCKOM
®EJIEPALIUU
(henepanpHOE rocy1apCTBEHHOE ABTOHOMHOE oOpa3zoBarensHOE YUPEKACHHE BHICIIETO
obpaszoBanua
"CAHKT-TIETEPBYPICKHWI IOCY IAPCTBEHHBIM YHUBEPCUTET
ADPOKOCMUYECKOTIO IMPUBOPOCTPOEHHUA"

Kadenpa Ne 32

VTBEPXJIAIO
PykosoauTess 06pa3oBaTebHOM NporpaMmsl

Cr.open.

(10TK1OCTH, Y. CTENCHL, 3BAHNKC)

H.B. PemernukoBa

« lgnbenpana 025r

PABOYAS IMTPOI'PAMMA JIMCLIMITJIMHBI

«HporpaMM HPOBAHUE MH KPOKOHTPOJUIEPOBY
(Hasmenonanme AMCUHIUTHHE)

Koj nanpagnenus noAroToBk/ 27.03.04
CneLmManbHoOCTH

HaumeHoBaHue HanpasJiCHUs

VYipasneHue B TEXHHYECKHX CHCTEMAX
NOArOTOBKH/ CNELMAILHOCTH

Haumenosanue
YupasineHue ¥ uHGOpMaTHKA B TCXHHYCCKHX CHCTEMAX
HanpaBJIEHHOCTH
dopma o0dyueHus OouHas
["oa npuema 2025

Canxr-IlerepOypr— 2025




JIucr cornacosanus paboycii nporpaMMbl JHCUMILTHHB

[Tporpammy cocrasun (a) /
Jlow., K.T.H. 4 A W. Casenbes
(OMKHOCTB, Y4, CTENEH, 38aHKE) {n@danucs, nata) (uunumans, gaminus)

IIporpamma oaobpena Ha 3acenanuu kddeapst N 32

«17» despans 2025 r, nporokon Ne 5

3aseayromuii kadeapoit Ne 32 %
K.T.H.,JIOLL C.B. Conénniii

(y4. crenens, ssanne) < (nonnucsAfara) (usumanst, hamunns)
3amecTuTeNb AUpEKTOpa HHCTHTYTa Ne3 no Mero, oit pabore
Cr. npern. H.B. Pemernukora
(HOMXHOCTD, YH. CTCMCHE, 3BAHNE) (non naTa // (munumans, pamunms)



AHHOTaUs

Hucuunnuna «I[IporpaMMupoBanre MUKPOKOHTPOJUIEPOBY BXOIUT B 00Opa3OBaTEIbHYIO
poTrpaMMy BBICIIET0 00pa3oBaHUs — MPOrpaMMy OakallaBpHara 10 HaIpaBICHUIO MOJATOTOBKH/
cnennanbHoctd  27.03.04 «VYmpaBieHue B TEXHUMYECKMX CHUCTEMax» HaIpaBJICHHOCTH
«Ympasnenue u HHPOpPMATHKA B TEXHHUYECKUX cucTeMax». Jluciumuimaa peanusyercs kadheapoi
«Ne32y.

JlucuurinHa HareneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITETCHIUH:

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
JESTSIILHOCTH

CopepxaHue AMCUUIUIMHBI OXBAaTbIBAET KPYT BOMPOCOB, CBSI3aHHBIX C IKU3HEHHBIM
[IUKIIOM Pa3pabOTKu MH()OPMAIIMOHHOW CUCTEMBI, apXUTEKTYPOH MHUKPOIPOIECCOPHBIX CHUCTEM,
o0ydeHueM s3bIKy nporpammupoBanus Python, mardgopmoii Raspberry Pi, ESP32.

[IpenogaBanue AUCHUILIMHBI MPEAYCMATPUBACT CICAYIOIIHE (OPMBI OpPraHU3AINUU
yueOHOro mpoiiecca: JIeKIHUU, 1a00paTopHble paboThl, CAMOCTOSATENbHAS paboTa 00y4aroerocs,
KOHCYJIbTAIIHH.

[IporpaMMo#i IHUCHUIUIMHBI TPEIYyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOTHAS aTTECTAIUs B (hOpME DK3aMEHA.

OO0mias TpyA0EMKOCTh OCBOEHUS AMCLMILIUHBI COCTaBIseT 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 MHKPOKOHTPOJUIEpAX, HX apXUTEKTYpHbIE OCOOCHHOCTSAX U  00JacTsiIX
NPUMEHEHUS, O >XU3HCHHOM IUKIE pa3paboTKu WH(POPMAIMOHHONH CHCTEMBI, O BEpCHAX
MHUKpOoKoMIbioTepa Raspberry Pi, mukpokontpoiiepax ESP32; pa3Buth u MpoaeMOHCTPHPOBATh
HaBBIKM  I[POTPAMMHUPOBAHUS MHUKPOKOHTPOJUIEPOB, HW3YyYUTh 0a30Bble  COCTaBJISIOLINE
yIpaBieHus: podoTamMHu.

1.2. JlucumninHa BXOIUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTEIbHON MPOTPaMMBI
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
KOMIIETEHIIUH 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,
" HUCIIOJIL30BaHMs IPOrpaMm U aJIirOPpUTMOB
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

Hucnurnnuna MokeT 6a3upoBaThCsl HA 3HAHUSX, paHEe TPUOOPETEHHBIX 00YJaIOITUMUCS
IIPYU U3YYECHHUH CIEAYIOINX AUCLIUTIINH:

— «Hudopmaruka,

— «AJIropUTMH3AIM U IPOrPAMMUPOBAHUEY,

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

— «Teopus aBTOMaTHUYECKOTO YIIPABICHUS,

— «ABTOMaTH3alMs TEXHOJIOTHYECKUX MPOILIECCOB U MPOU3BOICTBY,

— «lIpoexTupoBaHNe aBTOMATU3UPOBAHHBIX CUCTEM)




3. O0BeM u TpyIOEMKOCTb TUCITUTUIHHBI
Jlanubie 00 oOmieM o0beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTISIBHBIX BHIOB y4eOHOM
paboTHI 1O TUCIUIUTHHE (M pactpele]ICHHe dTOW TPYJOEMKOCTH IO CEMECTpaMm) MPeICTaBICHBI B
Tadymue 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUIITMHBI

TpynoemMKocTs 1o
Bun yuebnoit paboTbl Bcero ceMecTpam
Ne7
1 2 3
Oobwan mpyooemKocmp oucCyunIuUHbL, 4/ 144 4/ 144
3E/ (uac)
U3 Hux uacoe npakmuyecKkoil no020moeKu
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
KypcoBoii mpoekT (padota) (KII, KP), (gac)
9K3aMeH, (4Jac) 36 36
Camocmoamenvnan paboma, Bcero (4ac) 57 57
Buo npomesxcymounoit ammecmayuu:. 3a4er,
mubd. 3auger, sk3amen (3auer, dudd. 3au, OK3. OK3.
JK3.**)

*k
HpHMC‘IaHI/Ie: KaHAUJATCKHUU 3K3aMCH

4. CopepxaHue JUCIUTUTHHBI
4.1. PacnpenesneHue TPYJOEMKOCTH JUCIUIUIMHBI TIO Pa3/ieiaM ¥ BHAaM 3aHSITHH.
Paznensl, TeMBI JUCIUTIIMHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCIUIIIUHBL, UX TPYAOEMKOCTh

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

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

Hroro 17 0 34 0 57




[IpakTudeckass MOATOTOBKA 3aKIIOYaeTCs B  HEMOCPEJACTBEHHOM  BBHITIOJTHEHUU
oOydJalolmuMuUCs  OMNpelNeleHHbIX  TPYAOBBIX  (YHKIMH,  CBSI3aHHBIX ¢  Oya;yuleit
npodeCCHOHATIBHOMN 1S TETbHOCTBHIO.

4.2. CopnepskaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHITHH.
Copep:xanne pa3esioB M TeM JICKIIMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIE 4.
Tabnuna 4 — Copeprkanue pa3iesoB U TeM JICKIIMOHHOTO IHKJIA

HOMep pasaciia HazBanwne u COACPIKAHUE Pa3aCIIOB U TEM JICKIHUOHHBIX 3aHATUH

1 Pa3nen 1. BBenenue B 1M CUMILIUHY

1. OcHOBHBIE MOHATHSL B 00J1aCTH MUKPOIIPOLIECCOPOB.

2. ApxuTeKTypHbIe 0COOEHHOCTH U 00JIACTH MPUMEHEHHS OTHOKPUCTAIBHBIX
MHUKPOKOHTPOJIIIEPOB.

3. PactipeienieHne OCHOBHBIX PECypCOB, IMAMATh MPOTPAMM M JaHHBIX, BBOJ U
BBIBOJI AMCKPETHBIX ¥ aHAJIOTOBBIX CUTHAJIOB.

4. IlporpaMMHBIE U allliapaTHBIE U CPEICTBA MOAJAEPIKKH.

5. Knnaccuguxkarust MUKpOIIPOLIECCOPHBIX CUCTEM, KpaTKasi XapaKTepUCTHKa
BO3MOKHOCTEN ¥ IPUMEHEHUN MUKPOIIPOLIECCOPHBIX CPENCTB U
MHUKPOIIPOLIECCOPHBIX CUCTEM HA UX OCHOBE.

2 Pa3zgen 2. 7/Ku3HeHHbIH HMKJ Pa3padoTKU MH(POPMAIIMOHHON CHUCTEMBI

1. Kackagnast Mozenb.

2. CimpasieBUHAS MO/JIEIb.

3. )Ku3HEeHHBIN MK Pa3pabOTKH CUCTEMBI IPUHATHUS pelIeHUs Ha Oa3e
[IPOrpaMMHUPOBAHUSI MUKPOKOHTPOJLIEPA.

4. BBeneHue B aBTOMaTU3UPOBAHHbBIE MHPOPMAIIMOHHBIE cucTeMbl. M3yuenune
OCHOB Pa3pabOTKH HHPOPMAIIMOHHBIX CUCTEM.

5. PaccMoTpeHre HEKOTOPBIX METOIOB MPUHSTHS PEIICHHUS.

3 Pa3znen 3. ApxutekTypa MUKPONIPOLECCOPHBIX CHCTEM

1. CocraB 6a30BOI1 MUKPOIIPOLIECCOPHOI CUCTEMBI.

2. CucremMHas IIMHA.

3. XapakTepucTuka HHTepecoB B CUCTEME.

4. OOMeH JaHHBIMH C BHEIIHEH CPEeIoi.

5. byepuzanus u 1eMynbTUNIIIEKCUPOBAHUE IIIHUH aJpeca U JaHHBIX.
OTtnnune ["apBapAcKoOi apXUTEKTYpBl OT apXUTeKTyphl (poH Heiimana.

6. Paciuupennas ['apBapackas apXuTeKTypa MUKPOKOHTpOJIEpa. AJITOPUTM
HNPUHIUIA PabOThl KOHTPOJLIEPA.

7. CoBpeMeHHbIE MUKPOKOHTPOJIIEPHI.

8. OpraHusanus MoJICUCTEMbI TAMSITH.

4 Pa3nes 4. OcHoBbI NporpaMMupoBanns Ha si3bike Python.
[IepemenHbIE

Uucna

Crpoku

Crnucku

CrnoBapu

Koprexn

OmnepaTopsl

Oneparop if

© o N O

Huxnst while




10. Iukie! for
11. OyHKIMKU

) Pa3pnen S. BeruuciaureiasHnble yerpoiictsa HPII

1. ®OyHKUUU BBIYUCIUTEIbHBIX YCTPOUCTB.

2. CTpyKTypa ¥ Ha3HA4YEHHUE DJIEMEHTOB OJHOIPOLIECCOPHBIX YIPABIISIIOIINX
YCTPOMCTB.

3. CrpyKTypa MyJIbTH MUKPOIIPOLIECCOPHBIX BBIUNACIUTEIbHBIX YCTPOUCTB.

6 Pa3nen 6. Mukpokommnsiotep Raspberry Pi

1. Onmnwucanue Raspberry Pi.

2. Ilpumenenue Raspberry Pi Ha KOHKPETHBIX pUMEpax.

3. PaccmoTpeHne nu3y4eHHOTo MaTtepuala, apXuTeKTyphl, () YHKIIMOHATBHBIX
BO3MOXXHOCTEH, aIapaTHbIX CPEICTB U OCOOCHHOCTEH MTPUMECHCHHUS
MHUKPOKOHTPOJIJIEPOB Ha KOHKPETHBIX MPUMEpaXx.

4. PaccMoTpeHHEe HEKOTOPBIX METOJOB MIPUHSATHUS PEIICHHUS.

7 Pa3nen 7. U3yuenue mukpokonTposiepa ESP32

1. OOmee onucanue MUKPOKOHTPOJLIEPA.

2. JloCTOWMHCTBA M HEJIOCTATKH.

3. Hcnonb3oBaHWE U OTINYUTEIbHBIC YePTHI MUKPOKOHTPOJLIEPA.
4. PaccMOTpeHHE HEKOTOPBIX METOJIOB MPUHSITHS PEIICHUS

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

2. Pabota ¢ nuH}ppakpacHbIMU JaTIYMKAMHU

3. Pabora co cBeronmonamu

9 Pa3nen 9. [IporpamMupoBanne HA3eMHOI POOOTOTEXHUYECKOMH

n1aTGopMsl

1. IIporpammupoBanue nsrxenust HPIT

2. TlporpammupoBaHue pabOTHI CBETOAHOIOB BHIUMOTO H
yAbTPapuOIETOBOTO CIIEKTPa

3. TIporpammupoBanue padOThl HHPPAKPACHOTO JAaTINKA

4. TlporpammupoBaHue pabOTHI YIbTPa3BYKOBOTO JaTYUKA

5. IlporpammupoBanue cuntbiBarenss RFID-meTok

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHIA U UX TPYAOEMKOCTh IPUBEICHBI B TAOIUIIE 5.
Tabmuna 5 — [IpakTuueckue 3aHsATHS U UX TPYJOEMKOCTh

3 aux Ne
Ne | Tems! npaktuyeckux | POpMBI MPAKTUYECKUX | TPYIJOEMKOCTh, |MPAaKTHYECKOH |pasmierna
/1 3aHATHI 3aHATHI (dac) MMOATOTOBKH, | AUCIIHAIL

(gac) JIMHBI

VY4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

Bceero \ \ |

4.4. JlaGopaTopHbIe 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYJOEMKOCTb TPUBEICHBI B TaOIHIIE 6.
Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

W3 aux Ne
No T OEMKOCTD, | IpaKTUUECKOH | pa3geiia
HaumenoBanne 1abopatopHbIX padboT Py > | TP pasit
n/m (uac) ITOATOTOBKH, | JHCLIHII
(gac) JINHBI

Cemectp 7

7




1 YrpasneHue 3IeKTPOIBUTaTEIIMU 5 5 Pasnen

POOOTOTEXHUYECKOTO CPE/ICTBA, pacyeT 8
HPOWJICHHOT'O PACCTOSHUSL.
2 | JIBuxeHne poOOTOTEXHHUYECKOTO CPEACTBA O 3) ) Paznen
JMHUH TOCPEACTBOM MH(PAKPACHBIX 8

JATYMKOB. YTIpaBiIeHUE CBETOAUOaMU
BUJUMOTO U UH(PPAKPACHOTO CIIEKTPA.

3 | JIBmxeHue poOOTOTEXHHUYECKOTO CPEACTBA U 3) ) Paznen

Ha OCHOBE JIaHHBIX, ITOJTy4aeMbIX C 9
yIBTPa3BYKOBBIX AaTYUKOB. [IpoxoxeHue
JTa0MpUHTA.

4 | Jloxanuzanus Ha ocHOBe SHKO/1epoB 1 RFID- 8 8 Paznen
METOK. 9

5 Koneunslit aBTOMAT pOOOTOTEXHUYECKOTO 8 8 Paznen
CpeJcTBa. 9

Bcero 34

4.5. KypcoBoe npoeKkTHpoBaHHe/ BHITOTHEHUE KypCOBOU PabOTHI
Y4eOHbIM MJIAHOM HE IPESYyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00y4armuxcs
Bunsr caMocTosTenbHON pabOTHI B €€ TPYAO0EMKOCTh IPUBEICHBI B TA0IHUIIE 7.
Tabnuua 7 — Bugsl caMoCcTOsATENIbHOM PabOTHI U €€ TPYIOEMKOCTh

. Bcero, | Cemectp 7,
Bun camocrositensHOM paboTh
qac qac
1 2 3
W3yueHne TeopeTHIecKoro Marepuasia
34 34
nucuuraHbl (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuetHo-rpaduueckue 3aganus (PI'3)
Brinonnenue pedepara (P)
[ToaroToBka K TEKylieMy KOHTPOJIIO 18 18
ycneBaemoctu (TKVY)
Jowmamrnee 3ananue (J13)
KontposbHble pabotsl 3a04HHKOB (KP3)
IToaroToBka K MpOMEKyTOYHOU 5 5
atrecranuu (ITA)
Bcero: o7 o7

5. IlepeueHb yueOHO-METOINYECKOTO OOECTIeUeHUS
JUISL CAMOCTOSTEITEHON PabOThI 00YUYAIOIINUXCS TTO AUCITUTUTHHE (MOTYJTIO)
Y4eOHO-MeTOIMYeCKHe MaTepualibl JUIsl CaMOCTOSITENbHOW paboThl 00y4aromuxcs yKa3aHbl B
. 7-11.

6. IlepeueHp MEYATHBIX M ANEKTPOHHBIX YUCOHBIX U3TaHUN
[lepeuyeHpb neyaTHBIX U SJEKTPOHHBIX Y4eOHBIX M3/IaHUH MpHUBeieH B Tabaulle 8.
Tabmuma 8— [lepeyeHp MeYaTHBIX W DJIEKTPOHHBIX YUEOHBIX U3TaHUH

HIudp/ KommuecTtBo 2K3eMILIsIpoB B

bubanorpadnueckas ccruika
URL anpec padp OnomoTeKe




(KpoMe 2JIEKTPOHHBIX IK3EMILTSIPOB)

WuTepdetic ynpaBieHus
POOOTU3NPOBAHHBIMH CUCTEMaMHU : YIeOHO-
621.865.8 b | meTognueckoe nocoodue / B. E. benaii, A. B.
43 Pricun, C. B. Conénniii ; C.-Iletepb. roc. yH-
T @3POKOCM. TipubopocTpoeHusl. - CaHKT-
[TeTepOypr : U3n-Bo I'VAII, 2023. - 64 c.

MoGuibHbIe POOOTH3MPOBAHHBIE TIAT(HOPMBI
Ha 0a3e COBPEMEHHBIX MUKPOKOHTPOJLIIEPOB :
yaeOHO-MeToanueckoe rmocoowue / A. I1.

004 M 74 | Macrepos, C. JI. ®unumonos, B. E. benaii [u 5
ap.] ; C.-Iletep6. roc. yH-T adpOKOCM.
npubopoctpoenust. - Cankr-IlerepOypr :
N3n-so I'VAIL 2023. - 82 c.

C++ : 6a3oBsIii Kypc : miep. ¢ anri. / .
004.4 111 57 | Iunxar. - 3-e u3a. - M. : Bunesmc, 2015. - 10
624 c.

7. IlepeyeHb AIMEKTPOHHBIX 00PA30BATEIBHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHOHN ceTtn « HTepHeT»

[lepeuenn AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcoB MH(pOpPMaLOHHO-
TEJIEKOMMYHHUKAIIMOHHON ceTn «MHTepHeT», HEOOXOOUMBIX JUIsI OCBOCHHUS JTUCLMILIMHBI
npuBezeH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX O0pa30BaTEIbHBIX PECYpPCcOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn «HTepHEeT»

URL anpec HaumenoBanue

https://disk.yandex.ru/i/SR8hqvUeh7IgyA | O6beKTHO-OpHEHTHPOBAHHOE MIPOTPAMMHUPOBAHHE B
C++

8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyeHp TPOTPpaMMHOTO OOECHEUEHUS, HCIOIB3YEeMOTO TPH OCYIIECTBICHUN
00pa30BaTeNbHOTO Mpoliecca MO AUCIUIIUHE.
[TepeueHs UCTIOIB3YEMOT0 TPOTPAMMHOTO OOeCTICUeHHs TTpeIcTaBicH B Tadsmire 10.
Tabmuua 10— IlepedyeHb nporpaMMHOro o0ecrieyeHHs

Ne m/m HanmenoBanue

He npenycmorpeno

8.2. Ilepeuenn MH(}OPMALIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEeMbIX npu
OCYIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOIlecca MO JUCIUILTHHE

[lepeuenr uCHONB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabauie 11.
Tabnuna 11— [epeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HanmenoBanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKas 6a3a
CoctaB MaTepuambHO-TEXHHUYECKOH 0a3bl, HEOOXOAUMOW sl  OCYIIECTBICHUS
00pa30BaTeIILHOTO TpoIiecca Mo TUCIUTLUTHHE, TIPECTaBICH B TabmuIel 2.
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Tabmuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKON 0a3bl

No HanmenoBanue coctaBHOM 4acTu Howmep ayautopuu

n/n MaTepHaATbHO-TEXHUUECKOU 0a3bl (pu HEOOXOMMOCTH)
MynpTuMeauiiHas JEKUUOHHAS ayIUTOPHUS 110
KomnbroTepHslIii ki1acce 110
JlaGoparopus «HXeHEepHBIN Tapax» 110

10. Onenounble cpencTBa s MPOBEACHUS IPOMEKYTOUHOM aTTeCTAIlN
10.1. CocTaB OIICHOYHBIX CPEICTBAJS MPOBEACHUS TMPOMEKYTOYHOH aTTeCTAI[HH
00ydJaronuxcs mo IMCUUILIMHE TpUBeIeH B Tabnwuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JJIsl IPOBEACHHSI POMEKYTOYHON aTTeCTaIlluu

Buza npomexyTo4HON aTTecTaluu IlepedyeHp OLICHOUYHBIX CPEACTB

DK3aMeH Cnucok BOMpoCoOB K AK3aMEHY;
TecThl.

10.2. B kayecTBe KpUTEpPHEB OICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIINI OOYJaloUIMMHCS MPUMEHSETCS S5-0ajuibHasi MIKajla OLEHKU C(HOPMHUPOBAHHOCTU
KOMIICTEHIIHIA, KOTopas mpuBecHa B Tabumie 14. B TeueHne cemecTpa MOXKET HCIIOJIb30BAThCS
100-0annpHast ~ mKajma ~ MOXYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCTIOJI30BaHUSI KOTOPOM, YCTAHOBJICHBI COOTBETCTBYIOIIUM JIOKAJILHBIM HOPMATUBHBIM aKTOM
['YAIL
Tabnuna 14 —Kpurepuu onieHKH ypoBHS chOPMUPOBAHHOCTH KOMIETCHITHIA

Or11eHKa KOMITETEHIUI

XapakreprucTiuka chOpPMUPOBAHHBIX KOMIIETEHIIMIA
5-0ayutpHad mIKaa PAKTEp (bopmp

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBII
MaTepHa,

— YBEPEHHO, JIOTUYHO, MOCJIEI0BATEILHO U TPAMOTHO €TI0 U3JIaraeT;

— OMUPasiCh HAa 3HAHWS OCHOBHOM W JIOMOJIHUTEIHLHOW JIUTEpaTyphl,
TECHO MPUBS3bIBAET YCBOCHHBIE HAYYHBIE MOJIOKEHUS C MPAKTUUECKON
JIeATETbHOCTBIO HAIIPABIICHUS;

— yMeso 000CHOBBIBAET U apTyMEHTUPYET BBIJIBUTAEMBIE UM HJICH,

— JIeJaeT BBIBOJBI M 0000IIEHHUS;

— cBOOOJIHO BJIaJICET CUCTEMOM ClelNaTIN3uPOBAHHBIX TOHSITUH.

«OTIIMYHO»
(Ga4uTCHO»

— o0yyaroIuiics TBEPI0 YCBOMI MPOTPaMMHBIN MaTepuan, TpaMOTHO U
[0 CYIIECTBY W3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI;

— HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBA€T YCBOCHHBIE 3HAaHUS C MPAKTHUYECKON AESITeThbHOCTHIO
HaTPABIICHUS;

— apryMEHTUPYET HAYIHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BJIaJICET CUCTEMOM CTelUaIn3uPOBAHHBIX TOHSITUH.

(XOPOLIO»
(Ga4YTCHO»

— o0yyaromuiicss YCBOMJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepual,
[0 CYIIECTBY M3JIara€T €ro, ONHMpascCh HAa 3HAHUSA TOJBKO OCHOBHOM
JUTEpaTypHl,

— JIONyCKaeT HeCYIIECTBEHHbBIE OIIMOKN U HETOYHOCTH;

— UCIIBITBIBAECT 3aTPYAHEHUs B NPAKTUYECKOM IPUMEHEHUW 3HAHWUU
HaIlpaBJICHUS;

— cnabo apryMeHTUpPYeT Hay4dHbIE MTOJIOKEHHS;

— 3aTpyaHsieTcs B (OpMYIMPOBAHUN BBIBOJOB M 000OIICHHUI;

— YaCTHYHO BJIAJECET CUCTEMON CIIENMAIN3UPOBAHHBIX OHSATHH.

«y/IOBJIETBOPUTEITHHOY
<«BAYTEHO»
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Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chpopMUPOBAHHBIX KOMITETEHIMI

— o0ydJaromuiics He YCBOWJI 3HAYUTENBHOH 4YacTH MPOrPaMMHOTO
MarepHaa;

EEYIORIETRODHTEIEHOD | JIONyCKAeT  CYIIECTBEHHbIE  OMIMOKH U HETOYHOCTH  TIpH
«HC 3ATICHONY paccMOTpeHHH pobIeM B KOHKPETHOM HarpaBlICHUH; 3
— MCTIBITBIBAET TPYIHOCTH B MPAKTHYECKOM IPUMEHEHNUN 3HAHUIA;
— HE MOXKET apryMEHTHPOBATh HaAy4YHbIE [IOJIOKECHMS,;
— He (OPMYTUPYET BBIBOJOB M 0000IIEHUH.
10.3. TunoBble KOHTPOJIbHBIE 33JAHUS WIN UHbIE MAaTEPUAJIBI.
Bormpocs! (3agaun) nis sK3aMeHa IpeIcTaBlIeHbl B Tadsmie 15.
Tabmuna 15 — Borpocs! (3agaun) 1S 9K3aMeHa
Kon
No /it [Tepedens BOmpocoB (3a71a4) sl SK3aMeHa
UHIMKaTOpa
1. Kiaccudukanms TUIIOB 1 apXUTEKTYP COBPEMEHHBIX OIIK-6.3.1
MHUKPOKOHTPOJIIEPOB.
2. O6nacTi NpUMEHEHUs! MUKPOKOHTPOJIIIEPOB. OIIK-6.3.1
3. | [IpuHIuns! NocTpoeHus napauieasHoro nopra. [oaximouenne OIIK-6.3.1
BHEIIIHUX YCTPOHCTB K MUKPOIPOLIECCOPY.
4, I IpyHIMTIBI TOCTPOEHUA MOCIEA0BATENBHBIX MOPTOB. BUABI OIIK-6.3.1
MI0CJIeIOBATEIBHBIX TOPTOB.
5. SI3BIKM TPOrpaMMUPOBAHMUS JJIs1 MUKPOKOHTPOJIIIEPOB. OIIK-6.3.1
6. Hanucanue nporpamm 1uist Mukponpoueccopos. [lonstue nporpammsr- | OIIK-6.3.1
MOHHUTOpA U ONEPALMOHHOM CUCTEMbI PEaIbHOI'O BPEMEHH.
7. OCOOEHHOCTH apXUTEKTYpPhl MUKPOKOHTPOIUIEpoB. [lomynsapHbie OIIK-6.3.1
ceMencTBa MUKPOKOHTPOJLIEPOB.
8. | Kak MOKHO KOHBEpTHPOBATh BXOJHBIE 3HAYCHHS OJHOTO Anamna3zona, B | OIIK-6.3.1
BBIXOJIHbIE 3HAUYEHUS IPYTrOro Juana3oHa?
9. | Yro npousBoaut komanaa delay? OI1K-6.3.1
10. | Yo Takoe [IIMIM? OI1K-6.3.1
11. | Yto Takoe poropesuctop? OITK-6.3.1
12. | Yo sBnsercs nepemenHoi B Python? OI1K-6.3.1
13. | O Kakux BCTPOECHHBIX TUIIAX OOBEKTOB SI3bIKa IPOrPaMMHUPOBAHUS BbI OIIK-6.3.1
y3Hanu?
14. | Kakumu THaMH MOTYT OBITh ITPEJICTABIEHBI Yncia’? OITK-6.3.1
15. | MoHO 1 3anmucaTh MaTeMaTUYECKYIO OTepaIiio ¢ IePEMEHHON Tak, OIIK-6.B.1
4TOOBI 3aT€M NOJTYYEHHOE 3HaYeHUe ObIJI0 MPUCBOCHO €7
16. | Yem CTpOKHM OTIIMYAIOTCS OT CHHCKOB, CIIOBAapeii? OIIK-6.B.1
17. | Yro obmiero y cnucKoB U KOpPTEKeH? OIIK-6.B.1
18. | Jlns yero ucnomb3yrores oneparopsl? Kakue oneparopsl Bam OIIK-6.B.1
BCTPETUJIUCH B U3YYECHHOM pazjerne?
19. | Kak Bemomnustrorces 1inkiisl while u for? OIIK-6.B.1
20. | [lnst gyero HyXHBI (DYHKIINH U KaK UX BBI3BATH? OIIK-6.B.1
21. | AnpoOaruro Kakux 6a30BbIX MPUHIMIIOB (PYHKIIMOHUPOBAHHUS OIIK-6.B.1
HazeMHBIX PC 103BOISIET OCYIIECTBISITH pOOOT?
22. | Yto BXOAMT B COCTaB 0a30BbIX AIEMEHTOB KOHCTPYKIMH? OIIK-6.B.1
23. | Kakas xonecHas 6a3a UCIOJIb30BaHA IPU peaIn3aluu OIIK-6.B.1
paccMaTpuBaeMoi POOOTOTEXHUYECKOHN TIIaT(OPMBI?
24. | Ilepeuncnure BHIYMCIUTEIbHBIE YCTPOHCTBA B COCTABE CHCTEMBI. OIIK-6.B.1
25. | Kakne noptet GPIO npenHa3zHaveHbI 111 TOBEPXHOCTHOTO MOHTaKa — OIIK-6.B.1
HAT-yctpoiictB? Ha3oBuTe ux HOMepa.
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26. | HazoBuTe mporieccop, UCIOIb30BaHHBIN B OCHOBE MUKPOKOHTpOJIEpa OIIK-6.B.1
ESP32. Kakoe KOIMUYECTBO BHIBOJIOB PEAJM30BAHO B I1OCIETHEM?

27. | Yem sBisercs Raspberry Pi? Onuiiure Ha3HaueHne 0oCHOBHBIX opToB. | OITK-6.B.1
Kakne ¢pyHKINM MMM peaTn30BhIBAIOTCS?

28. | I'me pacnonokeHsl ¥Y3-maTuuku podota u nmouemy? B kakom OIIK-6.B.1
KOJIM4ecTBe?

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

30. | Onumute npunuun padotsl MK-natunka. OIIK-6.B.1

Bompocsr (3agaun) s 3aueta / qudd. 3auera npepcraBieHsl B Tabnuie 16.
Ta6ymmma 16 — Boripocs! (3amaun) mist 3aueta / audd. 3adera
Kon
Ne i/t [Tepeuens BompocoB (3ana4) ans 3adera / qudd. 3adera sHMKaTOpA
Y4eOHbIM MJIAHOM HE MPEAYyCMOTPEHO

MpeICTaBICHBI B Tabwuie 17.
Tabnuna 17 — Ilepeyens TeM Juisi KypcOBOTO MPOEKTUPOBAHMSI/BBITIOIHEHUS. KYPCOBOI pabOTHI

[lepeuenr TeM [l KypCOBOTO MPOEKTUPOBAHUSA/BBIIIOIHEHUS KYpCOBOM pabOTHhI

No 11/ [TpuMepHBIii IepeYeHb TeM Il KYpPCOBOTO IPOSKTUPOBAHUS/BBITTOIHEHHS
B KypCOBOi1 paboThI
Y4eOHBIM IIIAaHOM HE MPEAYCMOTPEHO
Bonpocel s mpoBeneHHS MPOMEXKYTOYHOW aTTECTAllMM B BHJIE TECTHPOBAHUS
MpeCTaBICHBI B Ta0nwuie 18.
Tabmuua 18 — [IpumepHBbIii TIepeueHb BOIIPOCOB ISl TECTOB
Ne n/nn [TpuMepHBIii IepedeHb BOIPOCOB I TECTOB Koz
WH/IMKaTopa
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 3anuchIBaeT MceBa0-aHaIoroBoe 3HaueHue, ucrnonszyst | [IK-4.Y.1
CXEMY C IIUPOTHO-UMITYJIbCHOM Monyisinueit (PWM), Ha BBIXOTHOM
BBIBOJI, ITOMeYeHHBIH Kak PWM?
1. pinMode(pin, INPUT)
2. analogWtite (pin, value)
3. nalogRead (pin)
4. digitalRead (pin)
4. | Kakoil pyHkuuei B mporpaMMe MOKHO Ha3HauMTh BbIBOAY mopT BBoAa: | [1IK-4.V.1
1. pinMode(pin, INPUT);
2. Serial.begin(9600);
3. void loop (){}
4. val = Serial.read ();
5. | YcraHOBHTE COOTBETCTBHE MEXK/Y XapaKTEpUCTUKAMU Ipolieccopa U I1K-4.3.1
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BJIMSAHHUEM paA3ACIICHUS ITaMATH.

1. O6vem namsaTH A. YBennuuBaercs 3a cuer
[IapaJuIeIILHOTO TOCTYyIa

2. DuepromnorpebieHue b. Camxaercs usz-3a
ONTHMHU3ALMU JOCTYIIA

3. IIpon3BOAUTENBHOCTD B. He 3aBucur Hanpsmyo ot
ApXUTEKTYpPBI

4. CtouMocTh I'. Moxer yBenMuuThes U3-3a

CJIOKHOCTH KOHCTPYKIINH

Y cTaHOBHTE IPABIIIBHYIO TIOCIIEIOBATEIILHOCTD 3JIEMEHTOB TIOJICUCTEMBI
aMsITH MUKPOKOHTPOJUIEPA TI0 CTETIEHU MX BAKHOCTH JUTs 0a30BOM
(GYHKIMOHATIBHOCTH:

1. [TamsiTh IpOrpamMm

2. [TaMsaTb TAaHHBIX

3. OneparuBHas NaMsTh

4. Peructpsl nponeccopa

[1IK-4.3.1

Urto 03HauaeT MOSBUBILIASACS MOCIE KOMIMIALNU IPOrpaMMBbI omuoka "
"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 nmMs nopra "PIN1"

[IK-4.Y.1

[Ipouieccopsl, B KOTOPBIX HAOOP BHIIOJHAEMBIX KOMaH I COKPALLEH /10
MHUHHMYMAa, OTHOCSITCS K TUILY:

1. RISC-mpoueccopsr;

2. TIpoueccopsl ¢ 'apBapicKol apXUTEKTYPOIi;

3. CISC-nmpoueccopsr;

4. Tlpoueccopsl ¢ [IpHHCTOHCKOI apXUTEKTYPOI.

[IK-4.3.1

Kakue u3 nepedncieHHbIX THIIOB MUKPOIIPOIIECCOPHBIX CUCTEM
HauOosiee pacnpoctpaneHbl B embedded-pa3paboTkax? Beibepute nBa
OCHOBHBIX BapHaHTA:

1. MuxkpokommnbroTep

2. KowmmbroTep

3. ToToBbIe BcTpanBaeMbie CUCTEMBI

4. MUKpOKOHTPOJIIEP

[IK-4.3.1

10.

Y CTaHOBUTE COOTBETCTBUE MEXKIY aPXUTEKTYPOH U €€ ONUCAHUEM

1. ®ou-Heitmana A. Pa3nenenne nmaMaTu JAaHHBIX U
MporpamMm

2. l'apBapackas Bb. O0mas mamMsaTh 111 JAaHHBIX U
MporpamMm

3. IlpuHCcTOHCKAs B. Bapuant apxurtextypsl QoH-
Heiimana

4. KemOpumxckas I'. He sBisieTcsa crangapTHOM
APXHUTEKTYpOH

[IK-4.3.1

11.

YcTaHoBHTE PAaBUIIBHYIO MTOCIIEA0BATEIBHOCTh 3TAOB Pa3paboTKH
CXEMBI JUIs1 MUKPOIIPOLIECCOPHON CHCTEMBI:

1. Co3znaHue CTpYKTypHOH CXEMbI

2. Pa3paboTka NpUHIUTTHAIEHONW CXEMBI

3. TloctpoeHune BpeMEHHBIX IUarpamMm

4. Cozpanue GyHKIIMOHATHHOU CXEMBI

[1K-4.3.1

12.

Kakwue u3 3THX THIIOB CHCTEM MOT'YT HC obecneynBaTh YIIPaBJICHHUC

[1K-4.3.1
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BHEIIHUMH YCTporicTBamu? BeiOepurte Bce moaxoasmmue BapuaHThI:
1. MukpoKoHTpoJIep
2. Kontpomnep
3. KowmmbroTep
4. TIpOoMBINIJICHHBIH KOMIIBIOTED

13. | Jlns 4ero B MUKPOKOHTPOJIIEPAX Yallle BCETO MUCIOIb3YIOTCS I1K-4.3.1
anmnapaTHble TaliMepbl?

14. | Onummre npuHIMI padoTsl pexuma «ldle» B MEKpOKOHTpoOIIIepax [1IK-4.3.1
cemeiictBa AVR. Kakue Moysin 0CTaroTCsl akTUBHBIMU B 3TOM PEKHUME,
Y KaK IPOMCXOJUT BbIXoJ 13 Hero? Kakue GpakTopbl HY>)KHO YUUTHIBATh
IIPH UCIIOJIB30BAHUU ITOTO PEKMMA B peaibHBIX MpoeKTax?

[lepeyeHb TeM KOHTPOJBHBIX PaOOT MO AMCHUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
oOydeHus1, IpeCTaBIeHbI B Tabmie 19.

Ta6ymma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

Ne /i IlepeyeHb KOHTPOJIBHBIX PabOT

He npenycMoTpeno

10.4. MeTtoqu4veckre  MaTepUaNbl,  ONPEACISIONIME  TPOUEAYPHl  OICHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIOIUX JTanbl (OPMHUPOBAHMS KOMIETCHIIMHA, coaepxkarca B
JIOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periaMeHTHpyIOUIUX TOPSJIOK U MPOLEAYPY
MIPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTallMi O0yJaromuxcs
I'VAIL

11. Meronuyeckue yka3zaHHs sl O0y4JarONINXCs [0 OCBOCHUIO JUCIMILITUHBI

11.1. Meroauueckue yKasaHus I OOyYarOIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
marepuasia

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHMHOE, CHUCTEMHOE,
riyOOKoe U sICHOE W3JIoKeHHe yueOHoro marepuana. HasHadeHune cOBpEMEHHOM JeKIuU B
paMKax JTUCUUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POpPMAIUIO MO TEME, a B OCBOCHUU
(byHaaMeHTalbHBIX MpoOJeM JUCHMIUIMHBI, METOJOB HAy4yHOro [O3HaHMS, HOBEWIIMX
JOCTHKEHUI HayyHOW MbIcIU. B yuyeOHOM mporiecce JIEKIHs BBIIOJIHSAET METO/I0JIOTMYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKIMHU. JIeKIusl pacKpbIBaeT MOHATUHHBIN ammapar
KOHKPETHOW 0o0yiacTH 3HaHuUs, €€ MpoOJeMbl, AAeT LEIbHOE NPEACTaBICHUE O AUCLUILINHE,
MOKAa3bIBACT B3aUMOCBS3b C APYTMMU AUCLUIUIMHAMM.

[InaHupyeMble pe3yJabTaThl IPU OCBOCHHUHU O6V‘laIOH_[I/IMI/IC${ JEKIIMOHHOI'0 MaTepuaa.

— TIOJIYYEHHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUU, YpPOBEHb
KOTOPBIX OIPEIENSIETCs 1IeJIEBOM YCTAHOBKOM K KaK/10M KOHKPETHOU TEME;

— TIOJy4YyeHHE OMNbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIOIaBaATENEM;

— pasBuTHE TPO(ECCHOHATHHO-IETOBBIX  KadecTB, JIIOOBH K  TIpeAMETy U
CaMOCTOSITEIbHOTO TBOPYECKOTO MBIIIIJICHUS.

— TOsBIIEHHWE HEOOXOAMMOT0 HHTEpeca, HEOOXOAMMOTO AJIsi CAMOCTOSITENILHON paOoTHI;

— TMOJyYeHUE 3HAaHUM O COBPEMEHHOM YPOBHE pa3BUTHS HAYKM M TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHS HA ONMKAKIIINE TObL;
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— HAYYUTHhCS METOJIUYECKH 00pabarhiBaTh MaTepuai (BBIACISATH TJIABHBIC MBICIU H
HOJIOKCHUSI, TPUXOIUTh K KOHKPETHBIM BBHIBOJAM, MOBTOPSATH HMX B  Pa3IMYHBIX
dbopmynHupoBKax);

—  TI0Jy4E€HHE TOYHOTO ITOHUMAaHUsI BCEX HEOOXOAUMBIX TEPMHHOB M TIOHSTHIA.

JlekuMOHHBI MaTepua’d MOXKET COINPOBOXKAATHCS JEMOHCTpALMed ClIalIoB U
MCIIOJb30BAaHUEM pa3JaTOYHOrO MaTepuajga IIpU IPOBEIECHUU KOPOTKUX JAMCKycCUM 00

0COOEHHOCTAX IMPUMCEHCHHUA OTACIBbHBIX TEMATUK 110 JUCHUIIIUHE.

CTpyKTypa OpeiocTaBICHUS JSKIIMOHHOTO MaTepraa:

— YcrHOE u3nokeHne HH(POPMaIiH, HILUTIOCTPUPYEMOH clalijaMu pe3eHTalNy;

— JlemoHcTpanus rpaguyecKuX MarepuasioB (B TOM yucie (GOTO-, BUIEO-, IPadHKOB,
TaOJNHII ¥ T.J1.) B LEJAX BU3YaJIM3alluy MIPEJCTAaBICHHOM B yCTHOH hopme nHpopManmy;

— OOcyxeHue noxydeHHo! nHpopMayy B popMe TUCKYCCUH, pa300p MPaKTHIECKUX
IPUMEPOB.

11.2. Meroauueckue ykazaHusi Jisi OOYYarOIIUXCS IO BBIMOJHEHUIO JIa0OPaTOPHBIX
pabor

B xone BeimonHeHus 1a0OpaTOpHBIX pPabOT oOyyaroluMics JOKEH YINIyOUTh U
3aKpENUTh 3HAHUS, NMPAKTUYECKHE HABBIKH, OBJIAJETh COBPEMEHHONM METOAMKOM M TEXHUKOU
OKCIIEPUMEHTAa B COOTBETCTBHHM C KBAJU(PHUKAIMOHHONH XapaKTEPUCTHKOH O00ydaromerocs.
Beinonnenue 1abopaTopHbIX pabOT COCTOMT M3 SKCIEPUMEHTAIbHO-IPAKTUYECKOM, pacyeTHO-
AQHAJIMTUYECKON YaCTEW U KOHTPOJIBHBIX MEPOIIPUATU.

Beinonnenue 51abopaTopHbIX paboOT OO0yYaromUMCs SIBJISETCS HEOThEMJIEMOM YacTbhiO
U3YYEHUs JUCLUIUIMHBI, ONpENeNsseMOil Y4eOHbIM IUIAHOM, U OTHOCUTCS K CpPEICTBAM,
o0ecreynBaroIUM pelIeHUe CIeIyIOIUX OCHOBHBIX 33/a4 00y4aromerocs:

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

— 3aKpeIUICHHE, PAa3BUTHE M JETAN3alldsg TEOPETUYECKUX 3HAHUMN, IOJYYEHHBIX Ha
JEKLUSX;

— TOJy4YyeHHe HOBOM MH(OpMAaLMU 110 U3y4aeMON JUCIUILINHE;

— TIpHOOpeTeHHe  HaBBIKOB  CAMOCTOSITEIbHOM  paboThl ¢ J1abOpaTOpHBIM
000pyI0BaHUEM U IPUOOPaAMHU.

3aganue U TpeOoBaHMS K IPOBEICHUIO JIAOOPATOPHBIX paboT

1. Ilpuctynats k paboTe MOKHO TOJIBKO MOCJIE 03HAKOMIIEHHS C pa00YNUM MECTOM.

2. Ilepen BkmoueHueM OBM yOenauTbCsi B TOM, YTO BCSl BKIIIOYEHHAs B CXEMY
KOMMYTAIIMOHHAsS anmaparypa (KHOMKHU U JIP.) HAXOAUTCS B HAJUICKAIIEM COCTOSTHHH.

3. IIpu BKJIIOYEHHH U B MPOLECCE PETYIUPOBAHMS CICAUTH 32 MOKa3aHUSIMU OCHOBHBIX
IIPOTrPaMMHBIX MOJYJIEH.

4. B npouecce paboThl HE OCTaBIATh 03 MPUCMOTpa paboyee MECTO, KOTOPOE HAXOAUTCS
TI0]T HATIPSDKEHHEM.

5. He kacaTbCsi HEM30JIMPOBAHHBIX YacTeil MPHUOOPOB U ammapaToB, KOTOPbIE HAXOMATCS
TI0]T HATIPSDKEHHEM.

6. K n1aGopaTopHbIM 3aHATHUSAM JOMYCKAIOTCS TOJIBKO T€ CTYICHTBI, KOTOpPbIE YCBOWIU
npaBuiia 6€30MacCHOCTH.

9. JlaGopaTopHble paObOTHI BHIMOIHAIOTCSA OpUTalol CTYJICHTOB B COCTaBE HE MEHEe JIBYX
YeJIOBEK.

10. Kaxnaplii CTYZEHT JOJDKEH TOATrOTOBUThCA K JlabopartopHoi pabore. Ilpum
HEIOCTaTOYHOH MOATOTOBKE CTYIIEHT HE JIOYCKAETCS K €€ BBITIOJTHEHUIO.
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11. Hanncannas mporpamma J0JKHa ObITh POBEPEHA MPeToaBaTesieM, KOTOPhIH mocie
MIPOBEPKU JaeT pa3pelleHue Ha MPOBEICHUE OIbITOB.

12. Tlepen BKIIOYEHHEM HPOTPAMMBI CTYACHT, MPOU3BOMALIMNA JaHHYIO OIEpaIuIo,
JOJIKEH MPEeAyNpeIuTh YICHOB cBoeil Opuraasl 00 3ToM (hpa3oit «HaunHaeM sKCriepUMEHT».

13. Pe3ynbpTaThl M3MEpPEHHH MO KaXKJIOW 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, HMCKphl M Jp.) Ha paboyeM MecTe HEOOXOIUMO HEMEIJICHHO
OoTKJIIOUNUTHE DBM 0T HanpsikeHust U COOOIUTH 00 ITOM COOBITUH MPETIOAABATEIIIO.

16. CtyaeHt momkeH OepekHO 00pamaThes ¢ MPeoCTaBIsIEMbIM €My 000pYIOBAaHUEM U
KOMIIBIOTEPHON TEXHUKOH, 3allpeliaeTcs AejaaTh HaAKMCH MEJIOM, KapaHAallloM WU YePHUIAMHU.
Henb3s 3arpomosxaats pabodee MecTo mpuOOpaMu M armapaTamMu, KOTOpPbIE HE MCIIOIb3YIOTCS B
nabopaTtopHOil paboTe, OCTaBIATh HA HUX KHUTH, TETPAAU U AP. IPEIMETHI.

17. K crueayrwoimieMy 3aHITHIO KaXKIbIM CTYACHT JIOJDKEH COCTaBUTh OTYET IIO0
npenblayiei 1adbopaTopHOil paboTe B COOTBETCTBUU C YCTAHOBJIEHHOM (OPMOH.

CrpykTypa u dhopma oTyeTa 0 1a60paTOPHOU padoTe

B otuere 00s3aTenbHO JOKHBI OBITH OTpPAXKEHBI cleayrolue pasnensl: «Ha3BaHue»
«Uenp pabotb», «Conepxanue paboTb», «Cxembl UCHBITAHUNY», «Pe3ynabTaThl M3MEpEeHUN U
BBIUMCIICHUI», «AHAIU3 TOMYyYEHHBIX XapaKTEPUCTUK W KpaTKue BBIBOIBI». B cocraB oTuera
MOTYT OBITh BKJIIOUEHBI IPYTHE€ pa3ieiibl, KOTOPBHIE YYUTHIBAIOT CIEHU(PHUKY BBITOTHIECMON
nabopaTopHoi paboThI ((POTO IKCIIEPUMEHTOB, IPOTPAMMHBINA KO U Ap.). HeoOxoaumbIe cXeMbl,
PUCYHKH ¥ TpauKH MOXHO UYEPTUTh KapaHAAmIOM JIMOO C HCIONBb30BAHUEM CIICIHABHBIX
MPOrPaMMHBIX TPOAYKTOB Ha MEPCOHATLHOM KOMITBIOTEPE.

TpeboBanus k oopmIIEHHIO OTYETa 0 Ja00paTOPHOU padoTe

Pe3ynbrarhl BHIMOTHEHHBIX J1a00OpaTOPHBIX pabOT, OPOPMISIIOTCS B BHUAE OTYETa IO
oHOMY 00pas3iry. OT4eT NHUIIyT ¢ OJHON CTOPOHBI tucTa popmara A4 (pazmepom 210%297 mm).
OcCHOBHBIE HA/IMUCHU BBITIOJIHSIOT B COOTBETCTBHH ¢ ['occTanmapTom.

Bce BbInonHEeHHBIE ¥ TIOAMMCAHHBIE PYKOBOAUTEIEM OTUETHI MO TaOOpaTOPHBIM paboTam
CKJIaJIbIBAIOT B JIOTHYECKOH IOCIIEA0BATENbHOCTH U OpourtopyroT. [Ipu GoibinomM KoiauyecTse
cTpaHul (OoJjiee JECSITH) COCTAaBIISIOT COJIEp’KaHHWE OTYETa, KOTOPBIM pa3MmellaroT B aibbome
1oCja€ TUTYIABHOTO JHcTa. TUTYIBHBIN JIMCT AOJDKEH MMETh Haamuch «OKypHan nabopaTopHBIX
paboT (oT4eThl)» ¢ pamunuent pykoBoauTens (IpernoaaBaTesb) U UCIIOJHUTENS (CTYIEHT).

11.3. Meroauueckue yKazaHus JUIsi 0OyJaIOMIMXCS MO MPOXO0XKIESHHIO CAMOCTOSITEITHHOM
paboThI

B xoze BBINOTHEHUS CaMOCTOSATENbHON pabOThl, OOyUarOUIHIiCs BBINOIHAET paboTy MO
3aJJaHUI0 ¥ IPU METOJUUYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HernocpeiCTBEHHOIo
y4acTHsL.

B mnpouecce BBIMOJHEHHUsSI CaMOCTOSITENbHONW paboThl, y oOydaromierocs (popMHpYyeTcs
1enecoo0pa3Hoe IIaHUPOBaHUE PaboUero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBaTh YMEHMS
U HaBBIKM B YCBOGHHWU W CHUCTEMaTH3allMM NPUOOpETaeMbIX 3HAHUH, 00ecreunBaeT BBICOKUI
YpOBEHb YCIEBAEMOCTH B MEpPUOJ OOY4YEHMs, MOMOIaeT TMOJIYYUTh HABBIKM IIOBBIILICHUS
po(hecCHOHALHOTO YPOBHSL.

MetoauyeckumMi ~ MaTepuaiaMH,  HalpaBJSIIONIMMH  CAMOCTOSATENIBHYIO  paloTy
00yYaromuxcsi, ABISIOTCA:

— y4eOHO-MeTOANYECKUI MaTepual 1o AUCUUILINHE.

11.4. Metoauueckue yKazaHus [UIsI OOYYArOIIMXCS MO TMPOXOXKICHHUIO TEKYIIEro
KOHTPOJISI YCTIEBAaEMOCTH
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Texkymuil KOHTPOJIb YCIEBAEMOCTH IIPEAYCMaTpPUBAET KOHTPOJIb KayeCcTBAa 3HAHUU
00y4aroIuxcsl, OCyLIECTBISEMOIO B TEYEHUE CeMecTpa C LIEJbI0 OLCHMBAHUSA XO0Jla OCBOEHUS
JUCLUATIIINHBI.

Tect mpencraBiser coboii HabOp CTaHIAPTU3UPOBAHHBIX 3aJaHUN, MO pe3yabTaTaM
BBITNIOJIHEHHUSI KOTOPBIX MOKHO HM3MEPUTH HEKOTOPBIE JIMYHOCTHBIE XAPAKTEPUCTHKH, a TaKKe
YPOBEHb YCBOCHMS 3HAHMM, YMEHHUI U HABBIKOB UCIILITYeMOro. [IpuMepHBIi ITepedeHb BOIIPOCOB
JUISL TECTOB MpeJcTaBiieH B Tadmwmie 18.

[lonoXuTenpHbI pe3ynbTaT TEKYLIEro0 KOHTPOJS YCHEBAEMOCTU JAET CTYIEHTY
JIOTIOJTHUTEIBHBIN 0aJll MpHU MPOBEJCHUU MPOMEXYTOUYHOM aTTecTanuu. Pe3ynabTaTel TEKyIIero
KOHTPOJI MOT'YT YUYUTBIBATHCS MPU MMPOBEACHUHU IIPOMEKYTOYHOM aTTeCTALMH.

Cucrema OLEHOK IIpU IPOBEIECHUU IPOMEKYTOUHOM aTTeCTalMM OCYLIECTBIIAETCS B
cooTBeTcTBUM C TpeboBaHusMU [losnockennit «O TekyleM KOHTPOJIE YCIIEBAEMOCTH U
OpOMEXyTOuHOU arrectauuu cryfaeHToB ['YAII, oOywaromuxcs TO NpOrpaMMbl BBICIIETO
oOpazoBanusi» U «O MOIYJIBHO-PEUTUHIOBOM CHCTEME OLIEHKM KadecTBa Y4eOHOW paboThl
crynentoB B ['YAII»

11.5. Metoauueckue ykazaHus A OOy4arolUUXcs MO MPOXOXKIACHUIO MPOMEKYTOUHOMN
aTTecTaluu

[Ipomexyrounas  artecrauus  oOydarolUXcsl — [pPEeAyCcMaTpuUBaeT  OLIEHHWBAHUE
IPOMEKYTOUHBIX M OKOHYATEJIbHBIX Pe3yJbTaToB oOyueHHs 1Mo aucuuminHe. OHa BKIIOYaeT B
ceOst:

— 1uddepeHIpOBaHHbIM 3aueT — 93T0 (opMa OLEHKUM 3HaHUM, IOJy4YeHHBIX
00yyaromuMcs pU U3Y4YE€HUU TUCLUIUIMHBI, IPU BBIIOJHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HAYYHO-UCCIEA0BATEIbCKUX PA0OT U MPOXOKIEHUH MPAKTUK C aTTECTALlMOHHON OLIEHKOU
COTIIMYHOY, «XOPOILOY, «yTOBIECTBOPUTEIBHOY, «HEYTOBICTBOPUTEIBHOY.

Cucrema OLIEHOK IpH IPOBEIECHUU INPOMEKYTOUHON aTTeCTallMU OCYLIECTBISETCS B
cooTBeTCTBUM C TpeboBaHusMu [lonokeHuit «O TekyleM KOHTPOJIE YCIIEBAEMOCTH U
IPOMEXYTOUHOM arTectanuu cTyAeHToB ['YAII, oOydarommuxcss Mo mnporpamMmbsl BBICHIETO
oOpazoBanusi» U «O MOAYIBHO-PEUTHHIOBON CHCTEME OIIEHKM KadecTBa Y4eOHOW paboThI
ctyneHToB B ['YAII».

IIpomexyTouHass aTrecTalus OLIEHMBAETCA IO pe3ylbTaTaM TEKYIIEro KOHTPOJIA
ycneBaemocTu. Cricok BonmpocoB (Tabmuna 16) Kk mpoMeXyTOUHOM aTTecTalluu yTBEPKAaeTcs
Kadenapoil M BBAAETCS CTYAGHTAM s O3HakomJieHMs. B cmyuae, eciam CTyaeHT 1o
YBa)XUTEJIbHOM PUYUHE HE BBIMOJHUI TPeOOBaHMUS TEKYIIETO KOHTPOJIS, MY HPEJOCTaBIsAETCS
BO3MOXXHOCTb CJIaTh 3aJOJDKEHHOCTH 10 NPONyHEHHbIM TemaMm. PopMa npoBencHUs
IPOMEXKYTOUHOM aTTecTalii — MUCbMEHHAsI.
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Jluct BHeceHUs U3MEHEHUH B pabouylo IporpaMmMy JTUCIUTUIMHBL

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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