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AHHOTaUs

HucuuruinHa «IIporpaMMupoBaHre MHUKPOKOHTPOJUIEPOB» BXOAUT B 00pa3oBaTEIbHYIO
porpaMMy BBICHIETO 00pa30BaHUsl — MporpamMMmy OakajaBpuaTa 10 HalpaBJICHUIO MOATOTOBKU
16.03.01 «Texuuueckas ¢uszrKa» HanpaBiIeHHOCTH «DHU3nUYeCKre METOIbI KOHTPOJIS KayecTBa U
IUarHocTUKuy. Juctmmnnna peanusyercs kapeapoit «Ne32».

JlucuuiuinHa HauesieHa Ha GOpMHUPOBAHKE Y BBIITYCKHHUKA CIEIYIOUIMX KOMITETEHIIMHI:

IIK-1 «CrnocobHocTh NPUMEHATh AS(PPEKTUBHBIE METOAbI HCCIENOBaHUA (PH3UKO-
TEXHUYECKUX  OOBEKTOB, IPOLIECCOB U  MaTepuanoB, MPOBOJAUTH  CTaHAAPTHbIE U
CepTU(UKAIIMOHHBIE HCIIBITAHUS TEXHOJIOTMYECKHX TPOILIECCOB U M3JENUIl C HMCIOJIh30BAHHUEM
COBPEMEHHBIX aHAJUTUYECKUX CPEICTB TEXHUUECKON (PU3NKMI»

CopepxaHue AMCLUMILIMHBI OXBAaTbIBA€T KPYI BOIPOCOB, CBSI3aHHBIX C IKU3HEHHBIM
LIUKJIOM pa3paboTKu MH()OPMAIMOHHONW CUCTEMBI, apXUTEKTYPOl MUKPOIIPOLIECCOPHBIX CUCTEM,
o0ydeHueM s3bIKy IporpaMmupoBanusi, miatdopmoi Arduino, Raspberry Pi, AVR, STM32.

[IpenonaBaHre IUCLMIUIMHBI IpeAycMaTpUBaeT cleAyrolmue (OpMbl OpraHU3aLUU
y4eOHOTO Mpolecca: JEKIHH, JJA00paToOpHbIe pabOThI, CAMOCTOSITEIbHAS paboTa 00yJarOmIerocs.

[IporpaMMoil JUCHMIIIMHBI MPEIyCMOTPEHBI CIENYIOIME BHUIbl KOHTPOJS: TEKYILUH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHAS aTTeCTaIHs B (popMe dK3aMeHa.

OOmast TpyAOEMKOCTh OCBOCHMS IMCLUIUIMHBI COCTaBisieT 4 3ayeTHbIX eauHulbl, 144
yaca.

SI3pIK 00yUEHUS 110 TUCHUIIIIMHE KPYCCKUI».



1. TlepedeHb IIAHUPYEMBIX PE3YJILTATOB O0YUYCHHS MO JUCIUTUINHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

JlaHHasi TUCHMIUIMHA TPEIOCTABISIET BO3MOXKHOCTb CTYACHTOM IOJIYYHUTh OCHOBHBIX
3HaHUS O CYIIECTBYIOIIUX MHUKPOKOHTPOJUIEPAX, UX apXUTEKTYpHBbIE OCOOCHHOCTH M 00JacTh
OPUMEHEHHS, O JKU3HEHHOM IMKJIE pa3paboTKu HWH(POPMALMOHHOW CHCTEMBI, O BEpPCHS
wiatpopmer  Arduino, o Raspberry Pi; pa3BuTh W IPOJEMOHCTPUPOBATH  HABBIKH
IPOTPAMMHUPOBAHUS MHKPOKOHTPOJUIEPOB, HM3Y4YHTh Oa30BBIE COCTABIISAIOLINE YIPABICHUS
poboTamu.

1.2. JlucumnnuHa BXOAMT B  COCTaB  4YacTH, (HOpMUPYEeMOHl  y4acCTHHUKAMH
00pa3oBaTeNbHBIX OTHOIICHUH, 00pa30BaTEIbHON MPOrpaMMBbl BBICIIETO0 00pa3oBaHus (nayee —
OIl1 BO).

1.3. TlepeueHp MmIaHUPYEMBIX PE3YJIbTATOB O0OYUEHUS 110 AUCIUIUINHE, COOTHECEHHBIX C
IUIaHUpYyeMbIMH pe3ynbratamu ocBoeHus OIT BO.

B pesynbrate M3ydeHus MUCHUILIUHBI OOYYaIOUIMICS JTODKEH 00JalaTh CIICTyHOIUMHU
KOMIIETEHIIMSIMU HJTH UX 4acTsAMH. KoMIeTeHIIMY 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B
Tabymue 1.

Tabmuna 1 — [lepeyeHp KOMIIETEHIIMI U HHINKATOPOB MX JOCTHKEHHS

Kon u
Kareropus (rpynna) Ko u HauMeHOBaHWE HHAMKATOPA JOCTUKECHUS
HanMEHOBaHUE

KOMIICTCHIIUHU KOMIICTCHIIN
KOMIICTCHIIMHN

I1K-1 CnocobHOCTE
MPUMCHSITh

s pexTUBHBIC
METO/IbI
HCCIIEN0BaHUS
¢$uzuKo-
TEXHUYECKHUX
00BEKTOB,
MIPOIIECCOB H
MaTepHasoB,
MIPOBOUTH
CTaH/IapTHBIC U
cepTuduKaIoOHHbIe
HCIIBITAHUS
TEXHOJOTHYECKUX
MIPOIIECCOB U
A30eIINH C
HCIIOJIb30BaHHEM
COBPEMEHHBIX
AHAIIUTHYECKHUX
CpenCTB
TEXHHUYSCKOU
buzuku

I1K-1.3.1 3HaTh METOJIBI UCCIICIOBAHUS (PUZUKO-
TEXHUYECKUX OOBEKTOB, MTPOIIECCOB U
MaTEpHaJIoB

[1IK-1.Y.1 ymeTs NpoBOANUTH CTaHAAPTHBIE U
CepTU(PHUKAIIMOHHBIE UCTIBITAHUS
TEXHOJIOTMYECKUX MPOLECCOB U U3ENHM C
MCII0JIb30BAaHUEM COBPEMEHHBIX aHAIMTHYECKHUX
CPEJICTB TEXHUYECKOH (pU3MKU

[Tpodeccuonanbuble
KOMITETEeHIIUH

2. Mecro nucuumianHsl B cTpykType OI1

HucnunnuHa MoxkeT 6a3upoBaThCs Ha 3HAHUSIX, paHee TPUOOPETEHHBIX 00YJarOITUMUCS
NP U3YYEHHUH CIENYIOIMNX AUCLUTIINH:

— «McnonHuTenbHbIE YCTPOWCTBA CUCTEM YIPABICHUS Y,

— «AITOpPUTMHM3AIMS U IPOrPAMMUPOBAHUE,

3HaHMs, TOJNyYeHHbIE TNPU HU3YUYEHUU MaTepuana JaHHOW JHUCUUIUIMHBI, MMEIOT Kak
CaMOCTOSITENIbHOE 3HAYE€HUE, TAK U MOTYT MCIIOJIb30BaThCsI IPU U3YUYEHUU IPYTUX JUCLUILINH!

— «DIJIEKTPOHUKAY,




— «IIpombliIeHHAS HIEKTPOHUKAY.

3. OO0BEM H TPYJOEMKOCTh JUCIUILTAHBI
JlanHbie 00 00mEeM O0BbeMe JUCIUILIMHBI, TPYJOEMKOCTH OT/ACIBHBIX BHJOB Y4COHOMH
paboThI 1O TUCIUILIMHE (M paclpeieieHue 3TOH TPYAOEMKOCTH 110 CEMeCTpaMm) IpPeACTaBICHbI B
Tadymue 2.

Tabmunua 2 — O6beM U TPYIOEMKOCTh TUCIUIITNHbI

TpynoeMKocTh 1o
Bun yueGHO# paboThI Bceero cemMecTpam
Ne7
1 2 3
Oobwan mpyooemKocmp oucCyunIuUHbL, 4/ 144 4/ 144
3E/ (uac)
U3 Hux uacoe npakmuueckoi no020moeKu 34 34
AyoumopHhuie 3anamus, BCETO 4ac. 51 51
B TOM YHCIIE:
nexmu (JI), (gac) 17 17
npaktuyeckue/cemunapckue 3aastus  (113),
(gac)
naboparopusie padbotsl (JIP), (dac) 34 34
KypcoBoii npoekT (padota) (KII, KP), (gac)
9K3aMeH, (4Jac) 36 36
CamocmoamenvHnas paboma, Bcero (4ac) S7 S7
Buo npomesicymounoit ammecmayuu: 3ayer,
madd. 3ager, sk3amer (3auer, Judd. 3aug, OK3. JK3.
DK3.*%*)

Ex3

IIpumedanue: xaHaUAATCKHI SK3aMeH

4. ConepxaHue JUCITUTUTHHBI
4.1. Pacnpepenenue TpyI0€MKOCTH TUCIUIUIAHEI IO pa3/einaM | BUAaM 3aHATHM.
Pa3nensbl, TeMbl AUCHUIIIIMHBL U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUIIIINHBL, UX TPYAOEMKOCTh

Paznenbl, TeMbI AUCHUITIIMHBL Jlexwmn | 113 (C3)) - JIP KT CPC
’ (dac) (dac) (qac) (qac) (qac)
Cemectp 7
Paznen 1. Beaenue B AUCIUTLIUHY 1 5
Paznen 2. )KuzHeHHsI UK pa3paboTKu 5 v
WHQOPMAITMOHHON CUCTEMBI
Paznen 3. ApxuTekTypa MEUKPOIPOIIECCOPHBIX CHCTEM 2 7
Pasnen 4. Bepcuu miardopmsr Arduino 2 3)

Pazmen 5. OOydeHue S3bIKy MPOrpPaMMHpPOBAHUS,
Opranuzanys MOJICUCTEMBI BBOZA-BBIBOAY 4 14 4
MHUKPOIPOLIECCOPHBIX cucTeM. OCHOBBI
nporpammupoanus Arduino

Paznien 6. Arduino NANO. M3ydenue 6a30BbIX 3 10 9

COCTABIISIFOIINX YIIPABICHUSI

Paszen 7. Onucanune Raspberry Pi 3 10 10

Paznien 8. O6mee onvicaHe MUKPOKOHTPOJUIIEPOB 3 10

STM32

HUroro B cemectpe: 17 34 57
Uroro 17 0 34 0 57




[IpakThdeckass MOATOTOBKA 3aKIIOYaeTCss B  HEMOCPEICTBEHHOM  BBITIOJHEHUU
oOydJarlolmMMuUCs  OMNpeAeNeHHBIX  TPYAOBBIX  (YHKUMH,  CBSI3aHHBIX ¢  Oy;ymieit
npodeCCHOHATIBHOMN 1S TETbHOCTBHIO.

4.2. CopnepskaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHITHH.
Copep:xanue pa3aesioB M TeM JICKIIMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIE 4.
Tabnuna 4 — Copeprkanue pa3iesioB U TeM JICKIIMOHHOTO IHKJIA

HOMep pasaciia HazBanwne u COACPpIKAHUE PA3€IOB U TEM JICKIIMOHHBIX 3aHATHH

1. Pa3nen 1. BBenenue B 1MCUMILIUHY

1. OcHOBHBIE MOHATHUS B 001aCTH MUKPOTIPOIIECCOPOB.

2. Beenenue B Arduino.

3. ApXUTEKTYypHBIE OCOOEHHOCTH U 00JIACTH TPUMEHEHUS
OJIHOKPHUCTAJIbHBIX MUKPOKOHTPOJIIEPOB.

4. PactipeiesicHre OCHOBHBIX PECYPCOB, TAMSATH MPOTPaAMM H
JAHHBIX, BBOJI ¥ BBIBOJ] IMCKPETHBIX U aHAJOTOBBIX CUTHAJIOB.
5. [IporpaMMHBI€ U anmapaTHbIC U CPEICTBA TOIACPKKH.

6. Kitaccudukammsi MUKponpoIieCCOpHbIX CHCTEM, KpaTKast
XapaKTEPUCTUKA BO3MOKHOCTEN U TPUMEHEHUI
MUKPOTIPOIIECCOPHBIX CPEJICTB U MUKPOIIPOLIECCOPHBIX CHCTEM Ha
HX OCHOBE.

2. Pa3znen 2. 7KusHeHHbII HUKJ pa3padoTky HUH(OPMAIUOHH O

CHCTEeMBI

1. KackamHas MoJienb.

2. CniupaseBuHas MOJICIb.

3. XKu3HeHHBII UK Pa3paObOTKU CUCTEMBI IPUHSTHS PELICHHS Ha
0a3e mporpaMMHUpPOBAaHUSI MUKPOKOHTPOJIJIEpA.

4. BBenieHrie B aBTOMaTH3UPOBAaHHBIE WH(OPMAIIIOHHBIC CHCTEMBI.
Wzydenne ocHOB pa3paboTKu HHPOPMAIIMOHHBIX CUCTEM.

5. PaccMoTpeHre HEKOTOPBIX METOI0B IIPUHATHUS PEIICHUS.

3. Pa3znen 3. ApxurekTypa MUKPOIIPOLIECCOPHBIX CHCTEM
. CocraB 6a30BOM MHUKPOITPOIIECCOPHON CHCTEMBI.

. CucreMHas mwuHa.

. Xapakrepuctuka nHTep(EicoB B CUCTEME.

. OOMeH JTaHHBIMHU C BHEIIIHEH Cpeoi.

g~ WN -

. Bydepuzanus n geMynbTUIUIEKCHPOBAHKE IUH apeca U JaHHBIX.
Otnuune ["apBapacKoil apXUTEKTYpBI OT apXUTEKTYpPhI (hoH
Helimana.

6. Pacimpennas ['apBapackas apXuTekTypa MUKPOKOHTPOJLIEPA.

Anroput™m npuHIMNA paboThl KOHTPOJUIEPA.

7. CoBpeMEHHbIE MUKPOKOHTPOJUIEPHI.

8. OpraHuzauus MoACUCTEMBI TaAMSATH.

4. Pasnen 4. Bepcun naargopmsel Arduino

1. Bepcuu mnatdopmsl Arduino.

2. Amnmnapathas yacTh miatgopmsl Arduino.

3. TlInartel pacumpenus.

4. VYcrpoiicTBa Apyrux pa3padoTYUKOB, COBMECTUMBIE C IPOTrPaMMO
Arduino.

PacnunoBka Arduino Uno.

o o

Buabl MUKpOKOHTPOIIIEPOB.

7. ABTOMAaTH3MPOBAHHEIE CUCTEMBI HA OCHOBE MUKPOKOHTpPOJIIEpa

6




Arduino.
8. Oo0mee onucaHne MUKPOKOHTPOILIepoB AVR.
9. PaccMmoTpeHHE HEKOTOPBIX METOOB MIPHHSATHUS PEIICHHUS.

5. Pa3zpnen 5. O0yuenue s3bIKy nporpaMmupoBanusi. Opranusanus
NMoJIcCUCTeMbI BBO/IA-BbIB0JIa MUKPONPOLECCOPHBIX cucTeM. OCHOBBI
nporpammupoBanusi Arduino

1. OObacHenne 0CHOB porpaMmmupoBanus moa Arduino.

2. CpencrBa nporpammupoBanus Arduino.

3. OOy4eHue sI3bIKY TPOTPAMMHUPOBAHUS.

4, Pexumbl ooOMeHa nHpOpMaIuei ¢ mepudepuitHEIMU
ycrpoiictBamu (I1Y).

o

[IporpaMMHBIi BBOA-BBIBO/I, BBOJ-BBIBOJ IO MIPEPHIBAHUAM,
PSIMOI TOCTYI K ONEPATUBHOM MAMSITH.

N3ydeHne OCHOBHBIX TUIIOB JaHHBIX.

Nzydenne ocHOBHBIX (DyHKITHH.

W3ydeHne ocTanbHBIX OCHOBHBIX KOMITOHEHT CHHTAKCHICA SI3BIKA.

© © N>

PaccMmoTpenne cuHTakcuca si3blka Ha KOHKPETHBIX TIPUMepax.
10 PaGora B pexxumax npephIBaHUS U 3aXBaTa.
11. PaccMoTpeHre HEKOTOPBIX METO/IOB MPHHSTHSI PEILICHHSI.

6. Pa3nen 6. Arduino NANQO. U3yuyenue 6a30BbIX COCTABISIONIUX

ynpaBJieHHsI

1. PacnunoBka Arduino NANO.

2. ABTOMAaTH3MPOBaHHBIC CHCTEMbI HA OCHOBE MUKPOKOHTPOJLIEPa
Arduino NANO.

3. AnropuTt™m npuHIHITA Pa0OTH JTHOOOTO, TaXKe CaMOTO CI0XKHOTO

KOHTpOJIIepa.

Anmnapatras yacth iardopmber Arduino NANO.

[TporpaMMupoBaHHs MEKPOKOHTPOJIIEPOB M MX HCIOJIB30BAaHHS B

KOMIUIEKCE 33/1a4 aBTOMATH3aI[H HAYYHOTO YKCIICPUMEHTA.

6. M3ydenue 0a30BbIX COCTABIISIFOIIUX YIPABICHUSI POOOTOM.

7. PaspaboTka nmporpamMM B3aMMOAEHUCTBUS POOOTOB.

8. PaccMoTpeHue HEKOTOPBIX METOIOB MPHHSTHUS PEIICHHSI.

o ks

7. Paznen 7. Onucanue Raspberry Pi

1. Omnucanue Raspberry PL

2. Ilpumenenue Raspberry Pl Ha KOHKpETHBIX ITpUMepax.

3. Opranuszaius ooMeHa gaHHbIME Mexay Arduino u Raspberry Pl

4. PaccMOTpeHHE H3y4EeHHOTO MaTepralia, apXUTEeKTypHl,
(YHKLIMOHAIBHBIX BO3MOXXHOCTEH, allapaTHbIX CPEJICTB U
0coOeHHOCTeH MPUMEHEHHS MUKPOKOHTPOJUIEPOB Ha KOHKPETHBIX

puMepax.
5. PaccmoTpeHne HEKOTOPBIX METOI0B MPUHSATHSI PELLICHHUSI.
8. Pasnen 8. O0mee onncanne MUKpOKOHTposLIepoB STM32

O6miee onncanne MUKPOKOHTposiepoB STM.
HocrouncrBa u HemocTtaTku STM.

O6uiee onncanne MUKPOKOHTpossiepoB AVR.
Hcnonp3oBanue u oTnuanTenbHbie 4epTel AVR.

Obmee onucanne MUKPOKOHTpoiepoB STM.
Hcnonp3oBanue U oTIUUUTENBHBIE YepThl STM.
PaccMoTpeHre HEKOTOPBIX METOIOB MPUHSTHS PEILICHUS.

NogkrwdpE

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUYECKUX 3aHATHIA U UX TPYIOEMKOCTh IPUBECHBI B TAOIHIIE 5.




Tabnuna 5 — [IpakTudeckue 3aHATHS U UX TPYJOEMKOCTh

N3 Hux Ne
Ne | Tembl npaktrnueckux | DOpMbI NPaKTUUYECKUX | TPyIOEMKOCTb, |IPAKTUYECKOU |pa3jaeiia
/1 3aHSATUN 3aHATUN (uac) MMOATOTOBKH, | THUCITHIT
(dac) JIUHBI
Y4eOHbIM IJIAHOM HE MPEyCMOTPEHO
Bceero ‘ ‘ ‘
4.4. JlabopatopHble 3aHATUS
Tembl 1a00OPaTOPHBIX 3aHATHHA U UX TPYAOEMKOCTh MPUBEICHBI B TaOHIIE 6.
Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb
W3 Hux Ne
Ne HaumenoBanne 1abopaTtopHbIX padboT TpynoeMKOCTS, | MPaKTHIECKOH | pasiena
/o (gac) MOJATOTOBKH, | IHMCIIHII
(gac) JIMHBI
Cemectp 7
1 | OcHoOBBI mporpaMMHUpOBaHHsS Ha IUatdopme 7 7 Paznen
Arduino. YmpasieHue CBETOAUIOM. 5
2 | llogxmroueHue KHOIIKH YIPABIICHUS 7 7 Paznen
ceeToauoaoM k Arduino. 6
3 | [Mony4yenue naHHbIX ¢ gaTyuKoB Arduino 7 7 Pasnen
6
4 | 3aakomcTBO ¢ Raspberry, Bxox B cuctemy. 6 6 Pasznen
7
5 |3amyck mporpammbl Ha Python. Hamucanue 5 5 Paznen
nepsoii mporpammsl “Hello World!” 7
Bcero 34 34

4.5. KypcoBoe npoeKkTupoBaHue/ BBIIIOJIHEHUE KYPCOBOU PabOTHI

VY4eOHBIM MJIaHOM HE IPETyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJarouIuxcs
Bunsl camoctosTensHON paboThI M €€ TPYIOEMKOCTh MPUBEIEHBI B Ta0nuLe /.
Tabmauna 7 — Bunbl camocTosTenbHON pabOThI M €€ TPYAO0EMKOCTh

. Bcero, | Cemectp 7,
Bua camocrositensHOM paboThI
qac qac
1 2 3
M3yueHne TeOpeTHIecKoro Marepuasia
30 30
qucturaHbl (TO)
Kypcosoe npoektuposanue (KII, KP)
Pacuerno-rpadpuueckue 3ananus (PI'3)
Brimonnenue pedeparta (P)
[ToaroroBka K TEKyIeMy KOHTPOJIIO v v
ycneBaemoctu (TKVY)
Jomamaee 3amanue (J13) 10 10
KonrtposbHble paboThl 3a04HrKOB (KP3)
IToaroToBka K MpOMEKyTOYHOU
10 10
arrectanuu (I1A)
Bcero: 57 57




5. IlepeueHnb y4eOHO-METOAMUECKOTO OOECTICUCHUS
JUISL CAMOCTOSTEITLHOM PabOThl 00YUAIOIMIUXCS TT0 TUCIUTUIMHE (MOIYJTIO)

Y4eOHO-METOIMUECKUE MAaTEPHAIbl JIJII CAMOCTOSITEIILHONH pabOThl OOYYArOIIMXCSl YKa3aHbI B
ma. 7-11.

6. IlepeueHb MeUaTHBIX U AIMEKTPOHHBIX YUEOHBIX U3TAHUI
[lepedeHpb nevaTHBIX U SJEKTPOHHBIX Y4eOHBIX M3/IaHUH MpHUBEIEeH B TadIuUIe 8.
Tabnuna 8— [lepedeHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3JaHHIM

KonnuecTBo 9K3eMILTSIPOB B
HIudp/
bubnuorpaduyeckas ccpuika oubnmoTexe

URL aapec
(KpoMe JIEKTPOHHBIX IK3EMILTSIPOB)

HET

7. IlepeyeHb MEKTPOHHBIX 00pPa30BaATEIbHBIX PECYPCOB
MH(}OPMaLIMOHHO-TEJIEKOMMYHUKAIIMOHHOH ceTu « IHTepHeT»
[lepeuenn AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcoB MH(pOpPMaLOHHO-
TEJICeKOMMYHUKAalIMOHHONW ceTn «MHTepHeT», HEOOXOOUMBIX MJii OCBOCHHS JUCIHUILIAHBI
npuBezieH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX O0pa30BaTEIbHBIX PECYpPCOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTh «HTepHET»
URL anpec HaumenoBanue

https://www.arduino.cc | Mudopmannonusiit pecypc Arduino

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHM
8.1. [lepeyenp mpOrpaMMHOTO 0OECHEUeHUs, HCIOIB3YEeMOTO0 TIPH OCYIIECTBICHUU
00pa30BaTeNbHOTO MpoIiecca MO TUCLUILINHE.

HepequL HCIIOJIB3YEMOI'0 IPpOIrpaMMHOI'0 obecrnieueHus IMpCACTaBJICH B Ta6n1/1ue 10.

Tabmuna 10— [lepeueHs mporpaMMHOTO 00€CIICUCHIS

Ne m/m HanmenoBanue

He npenycmorpeno

8.2. Ilepeuenn MH(}OPMALIMOHHO-CITPABOYHBIX CHCTEM,UCIIOIb3YEMBIX npu
OCYIIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOLIEcca MO AUCIUIIINHE

[lepeuenr uCHOMB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabnuie 11.

Tabnuua 11— IlepedeHb HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM

Ne m/m HanmenoBanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKas 6a3a
CoctaB MaTepuambHO-TEXHHUYECKOH 0a3bl, HEOOXOAUMOW sl  OCYIIECTBICHUS
00pa30BaTeILHOTO TpoIiecca Mo TUCITUIUIHHE, TIPECTaBICH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKOH 06a3bl

Ne HaumeHoBaHMe coCTaBHOMN 4acTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOHN 0a3bl (pu HEOOXOMMOCTH)
1 | JlexuuoHHas ayuTopus 21-23




2 | MynsTUMeIuiiHAas JIEKIIMOHHAS ayIUTOPHUS 21-21

10. Onenounble cpeacTBa s MPOBEACHUS IPOMEKYTOUHOM aTTeCTaIlN
10.1. CocTaB OIICHOYHBIX CpPEACTB I NPOBEIEHUS IMPOMEKYTOYHOH aTTeCTaluu
00ydJaronuxcs mo IMCUUILIMHE TpUBeIeH B Tabnwuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JJIsl IPOBEACHHSI POMEKYTOYHON aTTeCTaIlluN

Buj npomexxyTouHOM aTTecTaluu IlepeueHb OLICHOUYHBIX CPE/ICTB

OK3aMeH Crucok BONPOCOB K dK3aMEHY;
IIpuMepHBIii IepeyeHb BOIIPOCOB ISl TECTOB.

10.2. B kayecTBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIUH 00ydJarouMMHCs MpUMEHseTCsl 5-0ajuipHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINI, KOTopas mpuBeaeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCS
100-6amtpHast  mIKajga ~— MOAYJIBHO-PEUTHMHTOBOM  CHCTEMBl  YHUBEpPCUTETa,  IIpaBuja
UCTIOJIb30BaHUSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATUBHBIM aKTOM
['VAIL
Tabmmna 14 —Kpurepuu onieHKH ypoBHS chOPMHUPOBAHHOCTH KOMIETEHITHI

OreHKa KOMITETEHITUN

XapakrepucTika chopMUPOBAHHBIX KOMITETCHITI
5-0ayuipHad mIKaia PaKTep (bopvmp

— oOyyaromuiicss TIyOOKO H BCECTOPOHHE YCBOWI IPOTPAMMHBII
MaTepHa;

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

— ONUPAsCh HA 3HAHUS OCHOBHON W JIOTIOJHHUTEIBHOHN JIUTEPATYPHI,
TECHO MPHBS3LIBACT YCBOCHHBIC HAYYHBIC IMOJOXKEHUS C MPAKTUYCCKOM
JESTSIIbHOCTHIO HAIPABIICHHS;

— yMeJI0 00OCHOBBIBAET U ApPTYMEHTUPYET BhIIIBUTAEMbIC UM HICH,

— JIeJIaeT BBIBOALI H 000OIIECHHS;

— cBOOOJIHO BJIAJICET CHCTEMOM CIIeMaTN3UPOBAHHBIX TTOHSTHH.

«OTIIMYHO»
(Ga4YTCHO»

— o0yyJarouuics TBEpI0 YCBOMII MPOTPAMMHBINA MaTepuai, TPaMOTHO U
[0 CYIIECTBY U3JIaraeT ero, ONupasch Ha 3HAHUS OCHOBHOMU
JUTEpaTypHl;

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEH;

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

— apryMEHTUPYET Hay4YHbIE MTOJ0KEHNUS;

— JIeJIaeT BBIBOABLI U 00OOIICHHS;

— BIIAJICET CHCTEMOM CTICIIMAIM3UPOBAHHBIX TTOHITHH.

«XOPOIIIO)»
«3aYTCHO»

— o0yyaromuiicss YCBOMJI TOJBKO OCHOBHOW MPOrpaMMHBIN MaTepual,
M0 CYIIECTBY M3JIaraeT €ro, ONHpasch Ha 3HAHUSA TOJbBKO OCHOBHOM
JTUTEPaTypHI,

— JIOMYCKaeT HEeCYIIECTBEHHbIE OMUOKN U HETOYHOCTH,

— UCIIBITHIBAET 3aTPYAHEHUsT B NPAKTUYECKOM HNPUMEHEHUU 3HAHUU
HallpaBJICHUS;

— cnabo apryMeHTHUPYET HayIHbIE MTOJI0KEHNUS,

— 3aTpynHsieTcs B GOpMYJIUPOBAHUHU BBHIBOJOB U 000OIICHUH;

— YaCTUYHO BJIAJEET CUCTEMOU CIIeIMAIM3UPOBAHHBIX MOHSITHIA.

«YAOBJICTBOPUTCIIEHO»
GaduTCHO»

— o0yyJaromuiics He YCBOWJI 3HAYUTENbHOH 4YacTH MPOrpaMMHOIO
MaTrepuana;

— JIOTYCKaeT  CYIIECTBEHHbIE  OMMUOKH W  HETOYHOCTH  TIPH
paccMOTpeHHH pobIeM B KOHKPETHOM HalpaBlIeHUH;

— MCIIBITHIBAET TPYIHOCTH B MPAKTUYECKOM PUMEHEHNUHN 3HAHUM;

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,

— He QOpMYIHMPYET BHIBOJAOB U 000OLICHHIA.

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aYTCHO»

10.3. TumnoBbie KOHTPOJIbHBIC 33aHUS WIIK MHBIE MaTePUAITBI.
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Bompocs! myist 5x3amMena npecraBieHbl B Tadbauie 15.

Tabmuua 15 — Borpocs! ais 5k3aMeHa

Ne n/mn [lepeuens BOMpPOCOB ISl SK3aMeHa Kon
WHIMKaTopa

1. Kiaccudukanus TUIIOB 1 apXUTEKTYP COBPEMEHHBIX IK-1.3.1
MUKPOKOHTPOJIIIEPOB

2. OO6acTi MPUMEHEHHSI MUKPOKOHTPOJLICPOB IK-1.V.1

3. [TpuHIMIIBI TOCTPOCHUS MapasuiebHOTO nopra. [logkmoueHue IK-1.3.1
BHEIIHUX YCTPOKUCTB K MUKPOIIPOLECCOPY

4, [TpuHIUIIBI TOCTPOECHUS MTOCIEA0BATEIbHBIX TOPTOB. BuIbI IIK-1.V.1
110CJIEZIOBATEIbHBIX IIOPTOB

5. SI3BIKY TPOTPaMMUPOBAHUS JJ1s1 MUKPOKOHTPOJIJIEPOB I1K-1.3.1

6. Hanucanne nporpamm 11t MukponporeccopoB. [lonstue [K-1.¥.1
MIPOrPaMMbI-MOHUTOPA U ONEPALMOHHON CUCTEMBI PEaTbHOTO
BpPEMEHHU

7. Oco0eHHOCTH apXUTEKTYpPhl MUKPOKOHTpOILIepoB. [lomynspHbie IIK-1.3.1
ceMeicTBa MUKPOKOHTPOJLJIEPOB.

8. Kak M0»HO KOHBEPTHPOBATh BXOAHBIC 3HAYEHUS OJHOTO AuanaszoHa, | [IK-1.V.1
B BBIXOJIHBIC 3HAYEHUS IPYTOTO Tarna3oHa’?

9. Uro npousBoaut komana delay? TIK-1.3.1

10. Uro takoe LIIMM? IIK-1.V.1

11. | Yro takoe ¢oTtopesucrop? [1K-1.3.1

12. Kaxk 3amaercsa nukn? IIK-1.V.1

13. [Ipy KkaKOM COCTOSTHMY [1Ba KOHTAKTa Pa3HbIX MIEMEHTOB HAXOMATCS [IK-1.3.1
B OJIHOM KOHTAKTHOM DsIJTy MAKETHOM TIAThI?

14. Bakwue noptsl, muHb! ¥ pazbéMbl nMeeT miata Arduino UNO? [IK-1.V.1

15. UT0 XpaHUTCsS B CTEKOBOM NaMsATh? I1K-1.3.1

16. | Jlns gero nyxxHa ¢pyukuus digitalWrite? IK-1.Y.1

17. 3a 9yto oTBevaeT koManaa pinMode? [1K-1.3.1

18. Iukn for IK-1.VY.1

19. Kak 3agath 1iuki? TIK-1.3.1

20. Kak 3agate yciosue? IIK-1.V.1

21. Kax M0O»HO KOHBEPTHPOBATh BXOJAHBIE 3HAUEHUSI OJTHOTO AMAIa30Ha, [K-1.3.1
B BBIXOJIHbIE 3HAUEHUS IPYTOro Juana3oHa’?

22. Jj1s 4ero HyXHbI PE3UCTOPHI? [IK-1.V.1

23. Jlornueckue oneparopsl WJIW, HE, 1 [1K-1.3.1

24. MHUKpOKOHTpOJIEp, Ucrob3yromuiics B miaare Arduino UNO IIK-1.V.1

25. [Toyemy Henb3s1 BCTABISATH 002 KOHTAKTa OJTHOTO 3JIEMEHTA B OJIUH IK-1.3.1
KOHTAKTHBIN PsiJi MAKETHOM TIIAThI?

26. O xonTtakTax Arduino, K KOTOPHIM HEOOXOJUMO MOJIBECTU [K-1.V.1
YCTPOMNCTBO /1715l MUTaHMUSL.

27. Bo3MoKHBIE COCTOSIHUSI CONPOTUBIIEHHSI PE3HCTOPOB. [1K-1.3.1

28. Jy1st 4ero HeO0OXO0IMMa KOMITHIISIIHS KO1a? IIK-1.V.1

29. Pacckaxwure npo ycnoBHsI onepatop if I1K-1.3.1

Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npeacrapieHs! B Tadnuie 16.
Tabmuma 16 — Bonpocs! (3agaun) s 3adera / qudd. 3adera
Kon
No mi/mt [Tepedyens BompocoB (3amav) myist 3adeta / nudd. 3auera JHMKaTOpa

Y4eOHbBIM MJIAHOM HE IPEAYCMOTPEHO

11




IlepeyeHp TeMm Ui KypCOBOTO IPOCKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI
MpeACTaBICHBI B TabmwmIe 17.
Tabmuua 17 — IlepeueHb TeM 7151 KypCOBOTO MPOEKTUPOBAHMS/BHIIOJTHEHUSI KYPCOBOM pabOThI

Ne i/t

KypCcoBOil paboThI

[TpuMepHBIii IepedeHb TeM il KYpPCOBOTO MPOEKTUPOBAHUS/BITTOIHEHHS

Y4eOHBIM IIIAHOM HE TPEAYCMOTPEHO

Bonpocel s mpoBeneHHS MPOMEXKYTOYHOM aTTECTAallMd B BHJIE TECTHPOBAHUS
MpeACTaBICHBI B Tabnwmie 18.
Tabmuna 18 — [IpumepHbIii epeueHb BOIIPOCOB ISl TECTOB

No /it [IpumepHbIil IepedeHb BOMPOCOB JIJIs1 TECTOB Ko
MHAMKATOpa
1. | B xakoii cTpouke HET OMUOKH? I1K-1.3.1
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. | B yem HEOOXOAMMO 00s3aTEILHO YOSTUTHCS TIEpE 3arpy3Koi IK-1.¥.1
nporpamMMsbl B KOHTposuiep Arduino?
1. BeiOpas Tum miatel
2. B koje co3gaHbl MakpoOnpeaeIeHus
3. Ilnmata hu3uyecKku MOAKIIOYEHA K KOMITBIOTEPY
4. BpIOpaH nopT, K KOTOPOMY MOAKJIIOUEHA [1aTa
3. | st cauThIBaHUS 3HAUEHUS C aHAJIOTOBOT'O BX0J1a UCTIOIB3YeTCS IK-1.3.1
KOMaHJ1a
1. digitalRead()
2. digitalWrite()
3. analogRead()
4. analogWrite()
4. | Kakas (yHKIMS 3alIMCBIBAET NICEBA0-aHAJIOIOBOE 3HAUYCHHE, UCTIONIb3YS [IK-1.V.1
CXEMY C LIMPOTHO-UMITYJIbCHON Moaymsiuuei (PWM), Ha BbIx01HOM
BBIBOJI, ITOMe4YeHHBIH Kak PWM?
1. pinMode(pin, INPUT)
2. analogWtite (pin, value)
3. nalogRead (pin)
4. digitalRead (pin)
5. | Ang Ha3HaueHUs pexuma padoThl MMHOB Arduino UCmosb3yeTcs: [K-1.3.1
nupektuBa #define
1. ¢ynxuus pinMode()
2. ¢ynkuus digital Write()
3. ¢ynknus digitalRead()
6. | Kakoii pyHkuuei B mporpaMme MO>KHO Ha3Ha4MTh BBIBOAY MOPT BBOJIA! [IK-1.V.1
1. pinMode(pin, INPUT);
2. Serial.begin(9600);
3. void loop (){}
4. val = Serial.read ();
7. | Ha xakue xapakTepuCTHKHU Ipoleccopa BIuseT pazaeneHue namMatu MK [IK-1.3.1

Ha TaMATh MPOTPaMM U MaMATh JaHHBIX?
1. o6bem mamsTH
2. BHepromnoTpediIeHue;
3. TPOW3BOJIUTEILHOCT;
4. CTOUMOCTB;
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8. | IIpouemypa void setup() BeImOTHSAETCS [K-1.V¥.1
1. TonbKO OJUH pa3

2. OAWH pa3 MpH BKIOYEHUH Tu1aThl Arduino
3. Bce Bpemsl, IoKa BKIItoueHa miata Arduino

9. | Iloxcucrema maMsiTH MUKPOKOHTPOJLIEpA HE COICPKUT IK-1.3.1
1. mamsgTH JaHHBIX

2. TmaMsTH Nporpamm;

3. OmepaTUBHOW MaMSTH;
4. accolMaTHBHOM MaMsITH,

10. | Yro o3HavaeT mosBUBLIAACAS MOCIE KOMIENSIUK mporpammbl ommbka " | [IK-1.Y.1
"PIN 1" was not declared in this scope™?

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

2. B ckerue He 00BsBIeHa iepemenHas "PINT"

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

11. | Ilpormeccopsl, B KOTOPBIX HAOOP BBIMOIHAEMBIX KOMaH/I COKpAIIEH 10 IK-1.3.1
MUHUMYMa, OTHOCSITCS K THILY:
1. RISC-mpoueccopsr;
2. Tlpoueccopsl ¢ ["apBapacKoil apXUTEKTYPOiA;
3. CISC-npoueccopsr;
4. Ilpoueccopsl ¢ [IpMHCTOHCKOI apXUTEKTYpPOH.

12. | MuxkpormnpoiieccopHasi CUCTEMa KaKoro TUIa pa3padaThIBaeTCs Yalle [K-1.V.1
BCEro?
1. MHKpOKOMIIBIOTED
2. KOMIIBIOTEP
3. pazpabotka He TpeOyeTcsl, UCMOIB3YIOTCS TOTOBBIE CUCTEMBI
4. MHUKPOKOHTPOJUIEP

13. | Kakas apxuTekTypa MUKpOIPOIECCOpa XapaKTepru3yeTcs pas/ieIeHueM [IK-1.3.1
MaMSTH JTAHHBIX U MTaMSITH PporpaMm?
1. ®ou-Heiimana
2. TapBapnckas
3. IlpuHcTOHCKas
4. KemOpumrckas

14. | Kakas cxema moka3blBaeT JIOTHUYECKUE CBSI3U MEX/1y JI€MEHTaMU [IK-1.V.1
CUCTEMBI U BMECTE C BPEMEHHBIMU JIMarpaMMaMu MOJHOCTHIO
orpesenseT GyHKIUH annapaTHOW 4acTH U AAET MOJIHOE MPECTaBICHHUE
o0 e€ pabore.

1. crpykrypHas

2. TpUHIMIAATBHAS

3. (yHKUMOHANbHas

4. moToKOBas

15. | MukporporeccopHasi CHCTEMa KaKoro THUIa He 00ecrieyuBaeT IK-1.3.1
yIpaBiieHUE BHEIIHUMHU yCTpOHCTBaMU?
1. MUKpOKOHTpOJIEp
2. KOHTpOJUIEp
3. Bce TUIBI 00ECTIEUNBAIOT yIpaBlieHNe BHEIIHUMHU YCTPOHCTBaMHU
4. KOMIBIOTEP

[lepeueHb TeM KOHTPOIBHBIX PabOT MO MUCHUIUIMHE OOYYaIOIUXCS 3a09HON (hOPMBI
00y4eHus, IpeJICTaBICHbI B Ta0mie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

‘ Ne n/nn ‘ [lepeueHb KOHTPOJIBHBIX PadOT
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\ He npenycmorpeno

10.4. MeTtoauueckre  MaTepuaibl,  ONPEACNSIONUME  HPOUEAYpPbl  OICHUBAHUS
UH/IMKATOPOB, XapaKTEpU3YIOMIUX dSTanbl (HOPMUPOBAHMS KOMIIETCHLUH, COAEp)KaTcs B
JIOKAJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernameHTUpYOIIMX TOPSAOK M MPOLEAYPY
NPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U NIPOMEKYTOUYHON aTTeCTallMi 00y4YaroImnuXcs
'VAIL

11. Meroaudeckue yKazaHus JUIsi 00YJIArOIIUXCS IO OCBOCHUIO TUCITUTUIAHBI

11.1. Meroauueckue ykasaHHs A OOYy4arOIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MaTepuaia

OCHOBHOE Ha3HAYCHME JICKIUOHHOIO MaTepuana — JIOTMYECKH CTPOHMHOE, CUCTEMHOE,
riyOOKoe U sICHOE WU3JIOKEeHHe ydeOHoro marepuana. Ha3HaueHune cOBpEeMEHHOH JieKLuu B
paMKax IUCIHMIUIMHBI HE B TOM, YTOOBI MOJNYYUTHh BCIO MH(DOPMAIUIO 1O TEME, a B OCBOCHHH
(dyHaaMEHTalbHBIX NpoOJeM JUCHMIUIMHBI, METOJOB HAayyHOrO IIO3HaHMS, HOBEHUIIMX
JOCTHKEHUIN HayyHOU MbIcau. B yuyeOHOM mpoliecce JIEKIHs BBIIOJIHSAET METO/I0JIOTMYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIUs packpbIBaeT MOHATUIHBIN anmapar
KOHKPETHOW 00yIacTH 3HaHuUs, €€ IpoOJeMbl, AAET LEIbHOE NPEACTaBICHUE O AUCLUILIUHE,
IIOKa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUIIIIMHAMM.

[InaHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYaIOUIMMUCH JIEKIIMOHHOTO MaTepuaa;

— TIOJYy4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OIPEAEIAETCS LIEIEBOM YCTAHOBKON K KaKJJOM KOHKPETHOU TEME;

— IIOJIy4€HHE OIIbITa TBOPUECKOH padOThI COBMECTHO C IIPENOJABATEIEM;

— pasBuTHe TPOPECCHOHATHHO-IENOBBIX  KAauyecTB, JIIOOBM K TIPeAMETYy W
CaMOCTOSITENIbHOTO TBOPUYECKOI'O MBIIITIEHHUS.

— MOsIBJIEHUE HEOOXOJMMOro UHTEpeca, He0OXOAMMOTO Il CAaMOCTOSATENIbHOU PaboThI;

— TOJy4YyeHUE 3HAHUU O COBPEMEHHOM YPOBHE pAa3BUTHS HAyKM U TEXHUKU U O
IIPOrHO3€ UX Pa3BUTHsI HA OJIMKaiIlIne Tobl;

— HayuyuTbCs METOJUYECKH oOpabaTbiBaTh MaTepuan (BBIACIATH TJaBHBIE MBICIH U
MIOJIOKEHUSA, MPHUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATh HUX B  Pa3jIM4YHBIX
bopMynupoBKax);

— TOJIyueHHE TOYHOT'O TOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSATHH.

JlekuMOHHBI  MaTepua’d MOXKET COINpPOBOXKAATHCS JIEMOHCTpAaLMEd  ClIaliloB U
MCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuaia IpH MPOBEIEHUU KOPOTKHX JHUCKYCCHUHl 00
0COOEHHOCTSIX MPUMEHEHHUS OTJENIbHBIX TEMAaTHK M0 JUCIUIUINHE.

CrpykTypa npe1ocTaBiIeHUs JIEKIIMOHHOTO MaTepuaIa;

— VYcTHOe u3noxxeHue nHGopMaly, WUTIOCTPUPYEMON cllaiilaMu TPe3eHTalH;

— JlemoHcTpanus rpadguueckux marepuanoB (B ToMm uucie (GoTo-, Buaeo-, rpadukos,
TaOJMI U T.[.) B LENAX BU3YyaJIU3al[1H [TPEJICTaBICHHON B YCTHOM (popme nHpopmarui;

— OOcyxeHue moyiydeHHo nHpopMauu B popme AUCKYCCUH, pa3dop MPaKTHUECKUX
IPUMEPOB.

11.2. Meroauueckue yKazaHWsl Il OOYYaroIIUXCsS MO BBITIOJHEHUIO J1a00PaTOPHBIX
pabor

B xone BeimonHeHus 1a0OpaTOpHBIX pPAadOT oOydalomUHCS MAOKEH YIIIyOUTh H
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOM METOIMKONM M TEXHUKOU
HKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIIMOHHON XapaKTepUCTUKOW 00ydaromerocs.
BrimonHenue 1abopaTOpHBIX pabOT COCTOUT M3 IKCIEPUMEHTAIbHO-TIPAKTUYECKOH, pacyeTHO-
AQHAJIMTUYECKON YacTe U KOHTPOJIBHBIX MEPOITPUATHI.
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BrimonHenue 51ab0paTopHBIX pabOT 0O0y4aromMMCs SIBJISIETCS HEOTHEMJIEMOH YacThIO
U3y4CHUS] TUCLHUIUIMHBL, OINpeAesieMold Y4eOHBIM IUTAHOM, M OTHOCHUTCS K CpEICTBaM,
00eCTIeYnBaIOIIUM PEIICHUE CIIeTYIOIUX OCHOBHBIX 3a/1a4 00y4aromerocs:

— TOpuoOpeTeHHEe HABBIKOB HCCIECIOBAHUS MPOLECCOB, SBICHHH H  OOBEKTOB,
U3y4aeMbIX B PaMKax JaHHOW JUCIHUILTIHBI;

— 3aKpervieHHe, Pa3BUTHE M JCTAIN3alMs TCOPETHYECKUX 3HAHWH, MOJY4YEHHBIX Ha
JEKIUSX;

— TOoJIyueHHe HOBOM MH(OpMAINH 10 N3Y4aeMOH JIUCIUILINHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSITEIBHOH  paboThl ¢ J1a0OpaTOpHBIM
o0opyoBaHreM U pudopamu.

3ananue u TpeOoBaHMS K TPOBEICHUIO JIAOOPATOPHBIX PaboT

1. I[Ipuctynath Kk paboTe MOKHO TOJIBKO 1OCIJIE 03HAKOMIICHUS C paOOYUM MECTOM.

2. Ilepen BxiroueHuem OBM yOenuThCsi B TOM, YTO BCS BKIIOYECHHAsT B CXEMY
KOMMYTallMOHHAs anmnaparypa (KHOIKH U Ap.) HAXOIUTCS B HAJIE)KAIEM COCTOSIHHUH.

3. [Ipu BKIIOYEHHWH W B MPOLIECCE PETYIUPOBAHMS CICANUTH 33 MOKA3aHMSIMHU OCHOBHBIX
MPOrPaMMHBIX MOJIYJIEH.

4. B niporiecce pabOThI HE OCTABIIATH 0€3 MPUCMOTpa pabodee MecTo, KOTOPOEe HAXOIUTCS
MOJ1 HAIIPSDKEHUEM.

5. He kacaTbcsi HEM30JIMPOBAaHHBIX YacTeil MPUOOPOB M armapaToB, KOTOPbIE HAXOASTCS
MOJ1 HAIIPSDKEHUEM.

6. K 1abopaTopHbIM 3aHATHSM JOIYCKAIOTCSI TOJIBKO T€ CTYICHTHI, KOTOPHIE YCBOMIIH
npaBuiia 6€30MaCHOCTH.

9. JIabopatopHbie pabOTHI BBITOJIHSIOTCS OpUTAION CTYACHTOB B COCTaBE HE MEHEE JIBYX
YeIOBEK.

10. Kaxngplii CTy#eHT [dOJDKEH TMOATOTOBHTHCS K JabopatopHoil pabote. [lpm
HEJOCTAaTOYHOU MOJATOTOBKE CTYJEHT HE JOMYCKAETCS K €€ BBIIIOTHEHUIO.

11. Hanncannas mporpamma J0JbKHA ObITh POBEPEHA MPENnoiaBaTesieM, KOTOPBIM mociie
MIPOBEPKU JaeT pa3pelleHue Ha IPOBEICHUE OIBITOB.

12. Tlepen BKJIIOYEHHEM TPOTPAMMBI CTYICHT, MPOM3BOISAIIMKA TaHHYIO OIEpaIuio,
JIOJDKEH MPeAyNpenTh YIEHOB cBoeil Opurasl 00 3ToM (pazoit «HaurHaeM s3KCiepuMEHT.

13. Pe3ynbrarthl mM3MepeHUl MO KaXI0H XapaKTEpUCTHUKE JOJKHBI ObITH MPOBEPEHBI
Iperno/iaBaTeseM.

14. Tlocne nopa®oTKu mporpamma J10JKHa ObITh MPOBEPEHA MPETOAaBaTeIeM.

15. B cnyyae BO3HMKHOBEHHs aBapUilHOM cUTyaluu (IOSBICHME JbIMa, 3amaxa rapi,
HECBOWCTBEHHBIX 3BYKOB, HCKpBI M Jp.) Ha padoyeM MecTe HEOOXOIUMO HEMEIJIEHHO
OTKJIIOYUTh OBM 0T HanpspkeHUs 1 cooOLUTh 00 3TOM COOBITHH MPENOAABATENIO.

16. CtyneHT oJpKeH OepexHO 00pamaThCs ¢ MPEAOCTaBISIEMBIM €My 000pYy/I0OBaHHEM U
KOMITbIOTEPHOM TEXHHUKOH, 3amperiaeTcs J1eaTh HalMUCH MEJIOM, KapaH/alloM WK YepHUIIaMH.
Henb3s 3arpomoxaate pabodee MecTo mpuOOpaMu M armapaTamu, KOTOpPbIE HE MCIIOIB3YIOTCS B
n1abopaTopHOil paboTe, OCTaBJIATh HA HUX KHUTH, TETPAIU U JP. IPEIMETHI.

17. K cruenyroomeMy 3aHITHIO KaXIbIH CTYIEHT JIOJDKEH COCTaBHTh OTYET II0
npeabLayLei 1abopaTopHON paboTe B COOTBETCTBUHU C YCTAHOBIEHHON (OPMOIi.

Crtpykrypa u hopma oTueTa 0 1a0opaTOpHOM padboTe

B ordere 00s3aTenBbHO MOIDKHBI OBITH OTPaXKEHBI cieayromue pasaensl: «Ha3sanue»
«enp pabote», «Coaepxkanue padoTe», «CXeMbl HUCIBITaHUI», «Pe3ynbTaThl U3MepeHuil u
BBI‘IHCH@HHIZ», «AHamu3 MOJIYYCHHBIX XapPaKTCPUCTUK W KPATKUEC BBIBOABLI». B cocrtaB otuyera
MOTYT OBITh BKJIIOYEHBI JPYTHE pa3felibl, KOTOPhIE YUUTHIBAIOT CHENU(DHUKY BBHIMOTHIEMON
nabopaTopHoi paboThI (POTO IKCIIEPUMEHTOB, TPOTPAMMHBINA KO U Ap.). HeoOxoaumbie cXeMbl,
PUCYHKH U TpaduKd MOXKHO YEPTUTHh KapaHIalloM JHOO0 C HCHOJIb30BAaHUEM CIEIHATbHBIX
MIPOTPaMMHBIX TTPOAYKTOB Ha MIEPCOHATLHOM KOMITHIOTEPE.
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TpebGoBanus K 0opMIICHHIO OTYETa O TabopaTopHOl paboTe

Pe3ynbTaThl BBITOTHEHHBIX JIAOOPATOPHBIX paboT, OPOPMISIOTCS B BUIE OTYETa IO
onHOMY 00pasiy. OTUeT MUIIyT C OJHOM CTOPOHBI TucTa Gopmara A4 (pazmepom 210%297 mMm).
OCHOBHBIE HAAMKUCH BBITIOJIHSIOT B COOTBETCTBHH ¢ ['occTanmapToMm.

Bce BBITIONIHEHHBIEC W TIOITMCAHHBIE PYKOBOJAUTEIEM OTYETHI IO JIA0OPATOPHBIM paboTam
CKJIQJIBIBAIOT B JIOTHYECKOM IMOCIEAOBATEIbHOCTH U OpomrtopyioT. [Ipu 60ibIoM KoJIMYecTBE
cTpaHull (0oJiee JECSITH) COCTABIISIFOT COJIEPKAHHWE OTYETa, KOTOPBIM pa3MeIarT B aabOoome
MOCJIE TUTYJIBHOTO JIUCTA. THUTYJIBbHBIA JIUCT JOJDKEH MMETh HAINMUCh «OKypHas 1abopaTopHBIX
paboT (oT4eThI)» ¢ (haMUIUel pyKOBOIUTENS (TIPEII01aBaTelb) U UCIIOJHUTENS (CTYISHT).

11.3. Mertoauueckue yKazaHus JUIsi 0OyJalOMIMXCs MO MPOXOXKICHHIO CAMOCTOSITEIHHOM
paboThI

B Xxoje BBIIOTHEHUS CaMOCTOSTEIBHON Pa0OThI, OOYUYAIONIUICS BBIMOIHSAET PaboTy MO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IpEnojaBarelisi, HO 0e3 ero HemocpeiICTBEHHOIO
y4acTusl.

B npornecce BbIMOIHEHHSI CaMOCTOSITENIbLHON paboThl, Yy obOydaromierocst (hopMupyercs
1enecoo0pa3sHoe IIAHUPOBaHKUE Pabovero BpEMEHH, KOTOPOE MO3BOJISET UM Pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHHUHM U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HAHHI, OoO0ecreunBaeT BBICOKUMN
YPOBEHb YCIIEBAEMOCTH B TepuOJ OOydYeHHs, IIOMOTAeT IIOJYYUTh HABBIKH TTOBBIIICHHS
pohecCHOHANBLHOTO YPOBHSL.

MeroauyeckuMH ~ MaTepUallaMH,  HANpaBJSIONIMMU  CAMOCTOSITENIBHYIO — paboTy
00y4JarOIUX CASBISIOTCS:

—  Y4eOHO-METOAMYECKUN MaTepuas Mo AUCLUILIMHE.

11.4. Meroauueckue yka3zaHus Uil OOy4yaroIMXCs IO IPOXOXKICHHUIO TEKYIIEro
KOHTPOJI YCIIEBAEMOCTH

Texymuii KOHTPOJb YCIEBAEMOCTH IPEAYCMaTpPUBACT KOHTPOJIb KadyecTBa 3HAHUUI
00y4aroluxcsi, OCyIIECTBIIEMOTr0 B TEUYEHHE CEMECTpa C LIEJbI0 OLIEHMBAHMS X0Jla OCBOCHUS
JUCLUIUIAHBI.

- TECT — TNpeicTaBisieT co0oil HaOop CTaHAAPTU3WPOBAHHBIX 3aJaHUM, 110
pe3ynbTaTaM  BBIIIOJIHEHHMS ~ KOTOPBIX ~ MOXKHO  WM3MEPUTb  HEKOTOPbIE  JIMYHOCTHBIE
XapaKTEPUCTUKH, & TAK)KE YPOBEHb YCBOCHUS 3HAaHUM, YMEHHI U HABBIKOB MCIBITYEMOTO.

Texkymuil KOHTpPOJIb YCIEBA€MOCTH IIPOBOAMTCS Ha MPAKTUYECKUX 3aHATUAX B
nucbMeHHOM (hopmare. Tekyluil KOHTPOJIb YCTIEBAEMOCTH OLIEHUBAETCS 10 CUCTEME 3aueT/ He
3a4eT. [lomokuTenbHBIM pPE3yNbTaT TEKYLIEro KOHTPOJIS YCIEBAEMOCTH JA€T CTYACHTY
JIOTIONTHUTENIBHBIA Oallsl MPU MPOBEIEHUU MPOMEKYTOUHOM aTTecTauu. Pe3ynbTaThl TEKyIero
KOHTPOJISI COOOIIAIOTCS CTY/AEHTaM HEMOCPEJICTBEHHO Ha CIEIyIOLEeM 3aHSATUH U MOTYT
YUUTBIBATHCSI IPU MPOBEACHUH ITPOMEKYTOUHOM aTTECTALNH.

Cucrema OLIEHOK IIPU MMPOBEIEHUU TEKYILEr0 KOHTPOJISI OCYLIECTBIISIETCS B COOTBETCTBUU
¢ TpeboBanusmMu [lomoxxkeHnit «O TeKyleM KOHTPOJE YCIEBAEMOCTH U IMPOMEXKYTOYHOMH
arrectanuu cryaeHtoB ['YAII, oOywaromuxcsi 1Mo mporpaMmsbl BeICcIIero oopazoBanHus» u «O
MOJyJIbHO-PEHTHHIOBOI CUCTEME OLIEHKU KauyecTBa yueOHOM paboThl cTyeHToB B ['Y AIT».

11.5. Metoauueckue yka3aHus JJis OOYYAIOUIUXCS MO0 MPOXOXKIACHUIO MPOMEKYTOUHOM
aTTecTauu

[MpomexxyTounass  artecranus  OoOydarOIIUXCS  HpEAyCcMaTpHBaeT  OlCHHUBAHUE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3Yy/IbTaTOB 00ydeHMs MO auciuruinHe. OHa BKIIIOYAeT B
ceOs:

— o9K3aMeH — ¢opMa OICHKH 3HAHHM, MMOJYyYCHHBIX OOYYalolmMMCsS B TpOIEcce
U3ydeHHs BCeW JAMCUMIUIMHBI WA €€ YaCTH, HABBIKOB CAMOCTOSITEILHOU PabOThI, CIOCOOHOCTH
HpI/IMeHHTB nux js peIHeHI/ISI HpaKTI/I‘—IeCKI/IX 3aJga4v. 3K3aMeH, KakK HpaBI/I.]'IO, HpOBO}II/ITCﬂ B
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NEpUOJ SK3aMEHAIIMOHHOW CECCHMM W 3aBEpIUAETCsl aTTECTAllMOHHOM OLIEHKOM «OTJIMYHOY,
«XOPOLIOY, «YAOBJIETBOPUTEIBHO», «HEYIOBIECTBOPUTEIBHO.

Cucrema OLEHOK IpU IPOBENECHUU IMPOMEKYTOYHOW aTTeCTAllMU OCYLIECTBIIETCS B
cooTBeTcTBUU ¢ TpeboBanusiMu [lonoxenuit «O TekyieM KOHTPOJE YCIEBAEMOCTH U
MPOMEXKYTOUHOM arrectanuu CTyAeHTOB ['YAII, o0yJarommuxcsi MO MmporpamMmbl BBICHIETO
oOpazoBanusi» U «O MOAYJIbHO-PEUTHHIOBOM CHCTEME OILIGHKM KadecTBa ydeOHOW padoThl
crynentoB B 'Y AIy.

[IpomexxyTouHast arrectanysi OLEHHUBAETCS MO PE3yJbTaTaM TEKYIIEro KOHTPOJIS
ycneBaemocTu. Crincok BonmpocoB (Tabmuna 15) Kk MpoMeXyTOYHOHN aTTecTallud yTBEPKAAETCS
kadenpold ¥ BbIIAETCS CTyIEHTaM [UIsi O3HAaKOMIJIEHHA. B ciydae, eciu CTyIOeHT IO
YBOKUTEIFHOW MPUUMHE HE BBIMOJHWI TPEOOBAHMS TEKYIIETO KOHTPOJIS, €My MPEI0CTaBISIeTCS
BO3MOYKHOCTh CHaTh 3aJI0JDKEHHOCTH II0 MPONyHIeHHbIM TemaMm. @Popma mpoBeAcHUs
IIPOMEXYTOUHOM aTTecTali — IUCbMEHHAsL.
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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

MPOTOKOJIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit
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