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AxHoTanusg

Hucnumnuna «IIporpaMMupoBaHrue MUKPOKOHTPOJUIEPOBY» BXOJUT B 00pa30BaTEIbHYIO
MPOrpaMMy BBICIIIETO 00pa30BaHUS — MPOTpaMMy OakKaaBpuara Mo HaMPaBJICHUIO MOATOTOBKH
15.03.04 «ABTOmMaTH3alMsd TEXHOJOTHMYECKHX MPOIECCOB M MPOU3BOJCTBY HAINPABICHHOCTH
«ABTOMATH3AIUs TEXHOJIIOTHYECKUX MPOILIECCOB M IMPOU3BOJCTBY». JMCIUILINHA pearn3yeTcs
Kadenpoit «Ne32».

JucnunirHa Hanenena Ha GOpMUPOBAHUE Y BBIITYCKHHUKA CIETYIONINX KOMITETCHITH |

[IK-4 «CnocoOHOCTh BBITIONHATH pPabOThl O AaBTOMATU3AIMHU TEXHOJOTHUYECKUX
MPOIIECCOB M TPOU3BOJCTB, MX OOCCIICUCHUIO CPEICTBAMHU aBTOMATH3allMM W YIIPaBJICHUS,
TOTOBHOCTBIO HCIIOJB30BAaTh COBPEMEHHBIE METOJIbI M CPEICTBA aBTOMATHU3AIMU, KOHTPOJIS,
JTUArHOCTUKYU U UCTIBITAHH I

ConepxaHue AWCIUIIMHBI OXBAaTBIBACT KPYr BOIPOCOB, CBSI3aHHBIX C >KHU3HECHHBIM
[IUKJIOM pa3paboTKu WHGOPMAITMOHHON CUCTEMBI, apXUTEKTYPO MUKPOIIPOIIECCOPHBIX CHCTEM,
o0y4yeHHeM s3bIKy IporpammupoBanus Python, minargopmoii Raspberry Pi, ESP32.

[IpenonaBanue AMCHUIIIMHBI MpeAycMaTpuBaeT cleAyromme (opMbl OpraHU3alNU
y4eOHOT 0 mpoliecca: JISKIIUH, TabopaTopHbie paboThl, caMocTosITeIbHAs paboTa 00yJaroIeroc,
KOHCYJIbTAIHH.

[Iporpammoii IUCHMIUIMHBI TPEILyCMOTPEHBI CIEAYIONIME BUJBI KOHTPOJS: TEKYIIUH
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUHAs arTecTanus B popme nuddepeHInpOBaHHOTO 3a4eTa.

OOmiast TpyA0€MKOCTh OCBOSHUS AWCITUIIIINHBI COCTaBISACT 3 3a4eTHBIX enuHuIlbl, 108
4acoB.

S3b1K 00y4EHUS O TUCIUTIIINHE KPYCCKUNY.



1. TlepedeHb MIIAaHUPYEMBIX PE3YJIbTATOB O0YUYEHHUSI IO TUCLUIIIIMHE

1.1. Ilenu npenoaaBaHus IUCIHUILIMHBI

JlanHas AMCUMIUIMHA HIPENOCTABIISIET BO3MOXKHOCTh CTYAEHTAM IOJIYYUTh 3HAHUS O
CYLIECTBYIOIIMX MHUKPOKOHTPOJUIEPAX, MX AapXUTEKTypHbIe OCOOCHHOCTSIX M 001acTsax
OPUMEHEHHUs, O >XU3HEHHOM IMKJIe pa3paboTKu HH(POPMALHMOHHOM CHUCTEMbI, O BEpCHSX
MHUKpokoMIbroTepa Raspberry Pi, mukpokontpomiepax ESP32; pa3BuTh u mpoaeMOHCTPUPOBAThH
HaBbIKW TNPOrpaMMHUPOBAHUS MHKPOKOHTPOJJIEPOB, H3y4UTh 0a30BBbIE  COCTaBJISAIOIINE
yIpaBiIeHUs poOOTaMHu.

1.2. JlucuuniwmHa BXOOUT B  COCTaB dYacTd, (OpMHpYyeMOil  ydaCTHHKaAMH
00pa3oBaTeNbHBIX OTHOLIEHHH, 00pa3oBaTeIbHON IPOrpaMMbl BhICHIEr0 00pa3oBaHus (Jajee —
OII BO).

1.3. IlepeueHs MIaHUPYEMBIX PE3YJIBTATOB O0YUYEHHUS 1O JUCIUIIIIMHE, COOTHECEHHBIX C
IUIAaHUPYEMBbIMHU pe3yibratamu ocBoenust OI1 BO.

B pesynbraTe u3yueHusl QUCHUILIMHBI 00ydarolMiics JOJKEH 00JaAaTh ClelyoMU
KOMIIETEHIIUSIMU FUIA WX 9acTsMHA. KOMITeTeHITNY U MHIAUKATOPHI UX JOCTH)KCHUS TIPUBE/ICHBI B
tabmuie 1.

Tabnuna 1 — [lepeyeHp KOMIETEHIIMA U MHIMKATOPOB UX JIOCTUKCHHS

Koo u
Kareropus (rpynmna) Kon n HauMeHOBaHME MHIMKATOPA TOCTHKEHU S
HauMeHOBaHUE

KOMIICTCHIIU KOMIICTCHIIU
KOMIICTCHIIU N

ITK-4 CiocoOHOCTB
BBITIOJTHSATH paOOTHI
10 aBTOMATH3AINH
TEXHOJIOTUYECKUX
IPOLIECCOB U
IIPOM3BOJICTB, UX

o0ecIeueH 0 [1K-4.3.1 3HaTh OCHOBHBIE METO/IbI U CPEICTBA
cpencTBamMu aBTOMATHU3AI[MU TEXHOJIOTUYECKHUX MTPOIIECCOB U
[IpodeccnonanpHbIC | aBTOMATH3AIUN U MPOU3BO/JICTB
KOMIIETCHIITHH yIpaBJieHHUS, [TK-4.VY.1 yMeTh BBIIOIHATH pabOTHI 11O
TOTOBHOCTBIO AITOPUTMUYECKOMY U MIPOTPaMMHOMY
HCITOIB30BaTh CONPOBOKJICHHU IO aBTOMATU3UPOBAHHBIX CUCTEM
COBpPEMEHHBIEC
METO/IbI U CPEJICTBA
aBTOMAaTH3alllH,
KOHTPOJI,
JUAarHOCTUKH U
WCHBITAHUH

2. Mecro aucnuminHb B cTpykType OI1

Jucrumiraa MokeT 0a3upoBaThCs Ha 3HAHUSX, PaHee MPUOOPETCHHBIX 00yUYaIOIMMUCS
MPU U3YYEHUH CIETYIONIMX TUCIHUIIINH:

— «MHdopMaTHKAY,

— «AJropuTMH3AIUS U IPOTPAMMHUPOBAHUEY,

3HaHUS, NOJYYEHHbIE MPU H3YyYEHUU MaTepualla JAHHOM AMCLUIUIMHBI, UMEIT KaK
CaMOCTOATEIbHOE 3HAYEHUE, TAK U MOT'YT UCIIOJIb30BATHCA MPU U3YUYEHUH JPYTUX JTUCHUIIINH:

— «Teopust aBTOMaTHyY€CKOr0 yIpaBJICHUS,

— «ABTOMAaTH3aIMsI TEXHOJIOTUYECKUX MPOIIECCOB U IPOU3BOJICTB »,

— «lIpoexkTupoBaHNE ABTOMATU3UPOBAHHBIX CUCTEM)




3. O0BEeM H TPYJAO0EMKOCTh THCITUTLIAHBI
Janusle 00 obmeM o0beMe TUCHUIUIMHBI, TPYAOEMKOCTH OTAEIbHBIX BHJIOB y4eOHOM
paboThI 1Mo AMCHUTITHHE (M pacipeaesieHIe 3TOH TPYIOEMKOCTH 110 CEMECTpaM) IPEACTaBIICHEI B
Tadnuue 2.

Tabnuna 2 — O6beM U TPYAOEMKOCTh AMCIMILINHBI

TpynoeMkocTb o
Bun yuebHoit paboTbl Bcero cemecTpam
Ne7
1 2 3
Oobwan mpyooemKocma OUCYUNTIUHDL, 3/108 3/108
3E/ (gac)
H3 Hux uacoe npaxmuueckoii n0020mM06KU 34 34
Ayoumopuwie 3anamus, BCEro 4ac. 51 51
B TOM YHCJIE:
nekiuu (JI), (qac) 17 17
npaktuyeckue/cemuHapckue 3anstus (113),
(dac)
naboparopusie padoTsl (JIP), (dac) 34 34
KypcoBoii mpoekT (padorta) (KII, KP), (gac)
DK3aMeEH, (dJac)
Camocmoamenvnas paboma, Bcero (Jac) 57 57
Buo npomesxcymounoit ammecmayuu. 3a4erT,
mudd. 3auver, sk3amen (3auer, Hudd. 3aug, . Hudd. 3au.
D, *¥) 3au.

*k o
HpI/IMeanI/Ie: KaHAWJATCKHUKU 3K3aMCH

4. CopneprkaHue TUCITUTLIMHBI
4.1. PacnpeneneHue TPYJOEMKOCTH JUCITUILIMHEI IO pa3JiellaM U BUJIaM 3aHSATHH.
Paznenbl, TeMbI IUCHHUIUIMHBI U KX TPYJOEMKOCTh TPUBECHBI B TA0IUIIE 3.

Tabnuua 3 — Pa3nensl, TeMbl JUCHUTUIMHBL, UX TPYAOEMKOCTh

Paznenbl, TeMbl 1M CHUIIIHHBI Hgggm (gg) (I?a};) (E;;[) (25 S
Cemectp 7

Paznen 1. BBegenue B tucuunianzy 1 2

Paznen 2. XKusHeHHBIN ITUKI pa3pabOTKH 2 5

1H()OPMAIIIOHHOHN CHCTEMBI

Pazgen 3. ApxuTekTypa MUKPOIIPOLECCOPHBIX 5 5

CHCTEM

Paznen 4. OcHOBBI TpOrpaMMHUPOBAHUS Ha SI3bIKE 5 4 5

Python

Paznen 5. Berunciurensusie yecrporicrsa HPIT 4 18

Paznen 6. Mukpokommbstotep Raspberry Pi 4

Pasnen 7. M3ydenune mukpokoHTposuiepa u ESP32 2 6 5

Paznen 8. Ilepudepuiinnie ycrpoiictea HPII 3 6 7

Paznen 9. [IporpammupoBanue Ha3eMHON poOOTO- 3 10 10

TEXHUUYECKON MIIaTPOPMBI

Wroro B cemectpe: 17 34 o7
Uroro 17 0 34 0 57




[TpakTudeckass TMOATOTOBKA 3aKJIIOYAeTCS B  HEMOCPEACTBEHHOM  BBIIOJIHEHUU
Oo0y4aroIMMHUCS ~ ONpEeNeHHBIX  TPYAOBBIX  (YHKIMH, CBA3AaHHBIX C  Oym;yrmiei
1podecCHOHATBHOMN AEATEIbHOCTBIO.

4.2. ConepkaHue pa3elioB U TEM JICKITHOHHBIX 3aHATHH.
ConeprxaHue pa3ienoB 1 TeM JICKIIMOHHBIX 3aHATUI TPUBEICHO B TabmuIe 4.

Tabmuna 4 — ComepkaHue pa3esioB M TEM JICKITHOHHOTO ITHKJIA

Howmep pasznena HasBanue u cogepxanue pa3esoB U TEM JIEKIIMOHHBIX 3aHITUN

1 Paznen 1. BBegenne B IMCHUILTHHY

1. OcHOBHBIE TOHATHS B 00JIACTH MUKPOIIPOLIECCOPOB.

2. ApXuTEKTypHBIE OCOOCHHOCTH ¥ 00JIACTH MPUMEHEHHS OJJHOKPUCTAIBHBIX
MHKPOKOHTPOJIJIEPOB.

3. PacnipenieneHre OCHOBHBIX PECYPCOB, TaMATh IPOTPaMM U JAHHBIX, BBOJ U
BBIBOJ| JUCKPETHBIX U aHAJIOTOBBIX CUTHAJIOB.

4. [IporpaMMHBI€ U anmapaTHbIE U CPEJICTBA MOAJICPHKKH.

5. Knaccugukaiys MUKpOIPOLIECCOPHBIX CUCTEM, KpaTKasi XapaKTepUCTHKA
BO3MOKHOCTE! Y TPUMEHEHU N MUKPOIIPOL[ECCOPHBIX CPENCTB U
MHUKPOIIPOLIECCOPHBIX CUCTEM Ha MX OCHOBE.

2 Paspen 2. 7KusHeHHBIH MK pa3spadoTku HHPOPMAIMOHHON CHCTEMbI

1. KackaaHas MoJenb.

2. CimpaneBuHast MOJICITb.

3. dKuzHeHHBIH UK pa3paOOTKU CUCTEMBI IPUHATHS pelIeHus Ha Oa3e
IIPOrPaMMHUPOBaHU I MUKPOKOHTPOJLIEPA.

4. BreneHne B aBTOMaTH3MPOBAaHHbIE HH(POPMALIMOHHBIE CUCTEMEI. M3yueHme
OCHOB pa3paboTKy WHPOPMAITMOHHBIX CHCTEM.

5. PaccMoTpeHne HEKOTOPBIX METOI0B TPUHSTUS PELICHHUSL.

3 Paznen 3. ApXUTEeKTYpa MUKPOINPOIECCOPHBIX CUCTEM

1. CocraB 6a30B0i1 MUKPOIIPOLIECCOPHON CUCTEMBI.

2. CucreMHas IIMHA.

3. XapakTepucTuka HHTep(eicoB B cUCTEME.

4. OOMeH JaHHBIMU C BHEIIIHEH CPeIoi.

5. Bydepuzanus u 1eMyIbTHIUIEKCHPOBAHUE IIMH apeca U JaHHbBIX.
Otnnune 'apBapAcKoit apXUTEKTYpbl OT apXUTEKTyphl pon Helimana.

6. Paciumpennas ['apBapackas apxuTeKTypa MUKPOKOHTpoJIIepa. AJIrOpUTM
MpUHLIMIA PaOOTHI KOHTPOJUIEPA.

7. CoBpeMEHHbBIE MUKPOKOHTPOJIJIEPHI.

8. Opranusanus NoACUCTEMbI AMSTH.

4 Pasnen 4. OcHoBBI IporpaMMupoBanus Ha s3bike Python.
IIepemennsbie

Yucna

Ctpoku

Cnucku

CnoBapu

Koprexu

Omnepatopsl

Omneparop if

©® Nk WP




9. Iluxmael while
10. {uxmsr for
11. ®yHKIIUHU

5 Pasnea S. Beruncaureabubie yerpoiicrsa HPII

1. ®DyHKIUHU BBIYACIUTENBHBIX yCTPOUCTB.

2. CrpyKTypa 1 Ha3HAYEHHE JIEMEHTOB OJITHOIPOLIECCOPHBIX YIPABIISIOLINX
YCTPOMCTB.

3. CrpyKTypa MyJIbTH MUKPOIIPOLIECCOPHBIX BBIYMCIIUTEIBHBIX YCTPOHCTB.

6 Pasnen 6. Mukpoxkomnsiorep Raspberry Pi

1. Omnucanue Raspberry Pi.

2. Ilpumenenwue Raspberry Pi Ha KOHKPETHBIX TPUMEpaX.

3. PaccMmoTpeHue u3yuyeHHOT 0 MaTepuana, apXuTeKTyphl, PyHKITMOHAIBHBIX
BO3MOXKHOCTEH, armapaTHbIX CPEACTB U OCOOEHHOCTEHN MPUMEHEHUS
MHUKPOKOHTPOJUIEPOB HA KOHKPETHBIX IIPUMEPAX.

4. PaccMoTpeHHe HEKOTOPBIX METOJIOB ITPUHSITHS PELICHHUSL.

7 Pasnen 7. U3yyenue mukpokonTpoJiepa ESP32

1. OOmiee onrcanue MUKPOKOHTPOJIIEPA.

2. JloCTOMHCTBA M HEAOCTATKH.

3. Hcrnonb3oBaHue M OTIMYUTEIBHBIC UEPThI MUKPOKOHTPOJLIEPA.
4. PaccMOTpeHHE HEKOTOPBIX METOJIOB IPUHSTHS PEILICHUS

8 Paznen 8. Ilepudepuiinbie ycrpoiictrea HPIT

1. PabGora ¢ yapTpa3ByKOBBIMU JaTYMKaMU
2. Pabora ¢ nuHppaKpacHBIMH JaTYHKAMH
3. Pa0Oora co cBeroanomamMu

9 Pasnen 9. [IporpammupoBaHue Ha3eMHOH POOOTOTEXHHYECKOMH

miaTgopmel

1. IIporpammupoBanue apmxenus HPII

2. TIporpammupoBaHue pabOThI CBETOANOI0B BUAUMOTO U
yIbTPaQUOIETOBOIO CIIEKTpa

3. IIporpammupoBanue paboThl HH(PAKPACHOTO JaTYHKA

4. TlporpammupoBaHue pabOTHI yIbTPa3ByKOBOTO IaTUNKA

5. IlporpammupoBanue cunthiBaTens RFID-meTok

4.3. TlpakTuyeckue (CEMHUHAPCKUE) 3aHATHS
TeMbl TPAKTUUYECKUX 3aHATUN U UX TPYIOEMKOCTh IIPUBEACHBI B TAOIHIIE 5.

Tabmuma 5 — [lpakTuyueckue 3aHITHS U UX TPYIOEMKOCTh

N3 aux No
No | Temsbr npaktuueckux | ®opmbl npakTuueckux | TpynoeMKOCTb, |IpaKkTUUYECKOM | pa3zena
/11 3aHATUU 3aHSATUHI (uac) MMOJATOTOBKH, | JUCIIUII

(gac) JTUHBI

VY4eOHBIM MJIaHOM HE MPETYCMOTPEHO

Bcero | | |

4.4. JlabopaTropHble 3aHATUS
Tembl 1a00PaTOPHBIX 3aHATUH U UX TPYJOEMKOCTb ITPHBEICHBI B TA0IHIIE 6.




Tabnuia 6 — JIabopaTopHbIE 3aHITHS U UX TPYJ0EMKOCTh

N3 Hux Ne
Ne HaunmenoBanue nabopaTopHbIX paboT TPYAOCMKOCTS, | MPAaKTHHUECKOH | pasjena
/11 (gac) MMOATOTOBKH, | JUCIIHII
(dac) JIUHBI
Cemectp 7
1 VYnpaBieHue 3JeKTPOIBUTATENSIMU 5 5 Paznen
POOOTOTEXHUYECKOT O CPE/ICTBA, pacyeT 8
PO JICHHOT O PACCTOSIHUSL.
2 | Bmxenne poOOTOTEXHMYECKOTO CPEACTBA MO 5 5 Paznen
JMHHUH TIOCPEICTBOM HH(PPAKPACHBIX 8
JTAaTYMKOB. YTIPABICHHUE CBETOIMOIAMH
BHJIMMOTI'0 ¥ UH(PaKpacHOTr 0 CIEKTpa.
3 | HABuxeHue poOOTOTEXHHUYECKOTO CPEACTBA U 5 5 Paznen
Ha OCHOBE JIAHHBIX, TIOJyYaeMBIX C 9
yIBTPa3BYKOBBIX 1aT4NKOB. [IpoxokneHne
JAOMPHUHTA.
4 | Jlokanm3amus Ha OCHOBE YHKOJIepoB 1 RFID- 8 8 Pasnen
METOK. 9
5 KoneuHsbIit aBTOMAT pOOOTOTEXHUYECKOT'O 8 8 Paznen
CpeJCTBa. 9
Bcero 34 34

4.5. KypcoBoe npoekTupoBaHue/ BBIIOIHEHHUE KypCOBOM pabOThI

Y4eOHBIM IJIaHOM HE TPEyCMOTPEHO

4.6. CamocrosTenpHasi paboTa 00yJaronmXcs

Bu et camocTosTENbHOM pabOTH U €€ TPYI0EMKOCTh MIPUBEICHBI B TAOIHIIE /.

Tabnuna 7 — Bussl caMoCTOATENBHOW pabOTHI U €€ TPYJIO0EMKOCTh

. Bcero, | Cemectp 7,
Bua camocrositenbHO# paboTh
yac yac
1 2 3
W3ydeHnue TeopeTuueckoro Marepuana 34 34
mucuuinHel (TO)
Kypcooe npoextuposanue (KI1, KP)
Pacuetno-rpaduueckue 3amanus (PI'3)
Brmonnenune pedepara (P)
[ToaroToBka K TEeKyIeMy KOHTPOJIIO 18 18
ycrieBaemoctH (TKY)
Jlomammaee 3amaaue (J13)
KonTponbhblie paboTsl 3204HNKOB (KP3)
IToaroroBka K MpoMeKyTOUHOU 5 5
arrecranuu (I1A)
Bcero: S7 S7




5. Ilepeuenp yueOHO-METOIMUECKOTO OOECIICUEHU S
JUISL CAMOCTOSITETbHON PaOOTHI 00YUAIOIIMXCS IO TUCIUTLINHE (MOIYIIIO)
Y4eOHO-METOIUYECKUE MaTepPHaNIbl JUISl CAaMOCTOSITEIIbHOW PabOTHl OOYYArOIIMXCSl YKa3aHBI B
.. 7-11.

6. IlepedyeHb MeYaTHBIX U DJIEKTPOHHBIX yUEOHBIX U3MaHU I
[TepedeHs me4aTHBIX M ANEKTPOHHBIX YUSOHBIX N3aHUH TPUBEEH B TaduIe 8.
Tabauna 8— [lepeueHb MeYaTHBIX U AIEKTPOHHBIX YUEOHBIX H3TaHUN

udp/ Koymuectso 5K3eMILIIpOB B
URL apec bubmuorpaguueckas ccblika OUOITHOTEKE

(KpoMe 3JIEKTPOHHBIX K3EMILIIPOB)

WNuTepdeiic ynpaiaeHust
poOOTHU3MPOBAHHBIMH CUCTEMAMH : YU4E€OHO-
621.865.8 b | meroguueckoe nocodue / B. E. benaii, A. B.
43 Peicun, C. B. Conénwiii ; C.-Iletepb. roc. yH-
T a9POKOCM. TIprdopocTpoeHus. - CaHKT-
[TerepOypr : M3a-so ['VAII, 2023. - 64 c.

MoOGuiibHbIe pOOOTH3UPOBAHHBIE MIAT(HOPMBI
Ha 06a3e COBPEeMEHHBIX MUKPOKOHTPOJIIEPOB :
yuebHOo-MeToaudeckoe nocodue / A. I1.

004 M 74 | Macrepos, C. I. ®unumonos, B. E. benaii [u 5
ap.] ; C.-Iletepb. roc. yH-T a3pOKOCM.
npubopoctpoenus. - Cankr-IlerepOypr :
Wzn-so 'YAII, 2023. - 82 c.

C++ : 6a3oBHIii Kypc : miep. ¢ auri. /I
004.4 I 57 | IIunar. - 3-e usa. - M. : Buaeamc, 2015. - 10
624 c.

7. IlepedeHb 37EKTPOHHBIX 00Pa30BATEIBHBIX PECYPCOB
nH(OpMaIIOHHO-TEIEKOMMYHUKAITMOHHOM ceTn « HTepHeT»

ITepeuens JJIEKTPOHHBIX 00pazoBaTeIbHBIX pecypcoB UH(}OpMaLIMOHHO-
TEJIGKOMMYHUKAIMOHHON cetn «VHTepHET», HEOOXOOUMBIX M OCBOCHHUS JUCLMIUIMHBI
npuBezeH B Tabnmie 9.

Tabmuna 9 — IlepedeHb 5SJIEKTPOHHBIX OOpa30BaTEIbHBIX PECYPCOB HMH(POPMALMOHHO-
TEJICKOMMYHUKAMOHHON ceTu «HTepHeT»

URL axpec HaumenoBanue

https://disk.yandex.ru/ilSR8hqvUeh7IgyA | O0beKTHO-OpHEHTHPOBAHHOE POT'PAMMHUPOBAHHUE B
C++

8. Ilepevenp MHGOPMATMOHHBIX TEXHOJIOT HIA
8.1. [IepeueHb MpPOrpaMMHOTO OOECIEUeHHUs], HCIOIb3YEeMOr0 MPH OCYIIECTBICHUH
00pa30BaTeIpbHOro Mpolecca o JUCHUIIINHE.
[lepedyeHb UCIOIB3yEMOTO MPOrPAMMHOTO OOeCcTIeYeHu s npeacTaBiieH B Tadmie 10.

Ta6muna 10— ITepeyeHb mporpaMMHOT0 00€CIICUCHHMS

Ne mi/mt Haumenosauue

He npexgycmorpeno




8.2. Ilepeuenn MH()OPMALIIOHHO-CITPABOYHbBIX CUCTEM, UCTOJIb3YEMBIX pu
OCYILIECTBIICHUU 00pa30BaTEILHOTO MpoLiecca MO TUCIUTIIHE
[TepeueHb HCHONB3yEMBIX HHQPOPMALIMOHHO-CIIPABOYHBIX CHUCTEM IIPEJICTABJIECH B

Tabmuue 11.

Tabnuna 11— Ilepedyenp nHGOPMALIMOHHO-CIIPABOYHBIX CHCTEM

Ne mi/mt Haumenosauue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKas 0a3a
CoctaB  MarepuarabHO-TEXHMYECKOM 0a3pl, HEOOXOAUMOH Ui  OCYLIECTBICHUS
00pa3oBaTenpHOro IMpoliecca Mo TUCIUILUINHE, TPEICTaBlieH B Tabmuiel 2.

Tabmuma 12 — CocTaB MaTepHaTbHO-TEXHHYCCKOU Oa3bl

Ne HanmeHnoBaHme cOcTaBHON YacTH Howmep aynutopun

n/m MaTepuaIbHO-TEXHUYECKON 0a3bl (mpu HEOOXOAUMOCTH)
MynbpTumenuitHast TeKIMOHHAS Ay TUTOPHUS 110
KomnbroTepHbIii Ki1acc 110
JlabopaTtopust « MHKEHEPHBIH rapax» 110

10. OueHouHBIC cpeACTBa TS TPOBEACHUS ITPOMEKYTOUHOM aTTeCTAlUH
10.1. CocTaB OIIGHOYHBIX CpPEACTB/IJIS TIPOBEACHUS IPOMEKYTOUHOH aTTecTaluu
oOyJaronuxcs Mo IMCUUIUIMHE pUBeAeH B Tabnuie 13.
Tabmuna 13 — CocTaB OLIEHOYHBIX CPENICTB TSl TPOBEACHHS TPOMEKYTOUYHOMN aTTECTAINHU

Bun npomexxyTouHoOM aTTeCTallun ITepedyeHb OIEHOYHBIX CPEICTB

JuddepeHunpoBaHHbIN 3auéT Cnucok BOIIpOCOB;
Tecthl

10.2. B kadecTBe KpHUTEpUEB OICHKH YpPOBHSA CHOPMUPOBAHHOCTH (OCBOCHH )
KOMIIETEHLIUH 00ydaronMMucs MpUMEHseTcs S5-0ajulbHas IIKana OLLEHKU CPOPMUPOBAHHOCTH
KOMIIETEHLIUH, KOTOpas NpuBeaeHa B Tabnuue 14. B TeueHne cemecTpa MOXKET UCIOJIB30BATHCS
100-6amupHass ~ mKaja ~— MOIYJBHO-PEHTHHTOBOW  CHCTEMBI ~ YHHBEPCHUTETa,  IpaBHIIA
HCIIOJIB30BAHMS KOTOPOM, YCTaHOBJIEHBI COOTBETCTBYIOIIMM JIOKAJIbHBIM HOPMaTHBHBIM AKTOM
I'VAIL
Tabmuma 14 —Kpurtepuu orieHKH YpOBHS cHOPMHUPOBAHHOCTH KOMITETEHITHHA

OrieHKa KOMITETSHIINHA

XapakTeprcTuka CPOPMUPOBAHHBIX KOMITETEHLIUI
5-0aubHas KA ap (popnpo R

— oOyyarouiics TIyOOKO M BCECTOPOHHE YCBOWJI TPOTPaMMHBII
MaTepHa;

— YBEPEHHO, JIOTHYHO, TI0CIEI0BATENBHO U TPAMOTHO €0 U3J1araerT;

— OIMpasich Ha 3HAHUSA OCHOBHOW M JIOTOJHMUTEIBHON JUTEpPaTypBhl,
TECHO MPUBSA3bIBAET YCBOCHHBIE HAYYHbIE MOJIOKEHUS C TPAKTHUECK O 1
JIeSITEIIbHOCTBIO HaIlPaBJICHUS;

— yMeJsio 000CHOBBIBAET U apI'yMEHTHPYET BbIIBUTAEMbIE UM HJICH;

— JIeJIacT BRIBOJIBI 1 OOOOIICHHUS;

— CBOOOJTHO BIIQJICET CUCTEMOM CIIeIMATM3UPOBAHHBIX TTOHSTHH.

«OTIIMYHO»
<Ga4YTCHO»
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Or1eHKa KOMITETEHITN

S5-0awmHas mKaa

XapakTepucTuka c(HOpMUPOBAHHBIX KOMIIETEHIUI

(XOPOLLO»
<(GAYTCHO»

— oOyyJaronmics TBEPI0 YCBOMII IPOTrPaMMHBIN MaTepral, TPaMOTHO U
M0 CYIIECTBY W3JaraeT ero, ONUpascCh Ha 3HAHUA OCHOBHOMU
JTUTEpaTypHI;

— HE JIONYCKAeT CYIIEeCTBEHHBIX HETOUHOCTEH;

— YBSI3BIBAET YCBOCHHBIE 3HAHUS C MPAKTUYECKON MeSATeNbHOCTHIO
HaIpaBJICHUS;

— apryMEHTHPYET Hay4YHbIE MOJI0KEHHUS;

— JIeJIacT BBIBOJIBI M1 OOOOIICHHUST;

— BJIAJICET CUCTEMOM CIEeIUAIN3HPOBAHHBIX HOHSITUH.

«YHOBJICTBOPUTCITEHO»
<Ga4YTCHO»

— o0Oyyarouuiicss yCBOWIJI TOJBKO OCHOBHOW HMPOrpaMMHBIA MaTepHall,
M0 CYIIECTBY H3JIaraeT €ro, Onupasichb Ha 3HAHHS TOJBKO OCHOBHOM
JTUTEPATYPHI;

— JIOMYyCKaeT HeCyIIeCTBEHHbIE OMMOKH 1 HETOYHOCTH

— HCTIBITBIBAET 3aTPy/JHEHUS B MPAKTUYECKOM MPUMEHEHUU 3HAHUU
HaIpaBJICHUS;

— cJ1abo apryMEHTHPYET HayIHBIC ITOJIOKEHUS,

— 3aTpyHseTcs B (opMyITUpPOBAHUHN BHIBOJOB U O00OIIECHHUI;

— YaCTHYHO BJIAJCET CUCTEMOM CIIECIMATN3UPOBAHHBIX MTOHSTHH.

(HCYOBJICTBOPHUTCIILHO >
«HC 3a4TCHO»

— o0yJarommiics He YCBOWJ 3HAYUTEIBHOW YacTH MPOrpaMMHOIO
Mmarepuaa,

— JIOMYCKaeT  CYIICCTBCHHbIC  OMIMOKM W  HETOYHOCTH  IPHU
paccMOTpeHUH TPOOJIeM B KOHKPETHOM HAIPaBIICHUH;

— UCHBITBIBACT TPYTHOCTH B MIPAKTHIESCKOM TPUMEHEHU U 3HAHU;

— HE MOXET apryMEHTHPOBATh HAYYHBIC TTOJIOKCHHUS,

— He GOpMYIUPYET BEIBOAOB 1 0000IIEHNH.

10.3. TurnoBbie KOHTPOJIBHBIC 3aJaHUS U WHBIE MAaTEPHAIIHI.
Bormpocs! (3a1aun) asis 9Kk3aMeHa MpecTaBlIeHbl B Tabuie 15.

Tabmuma 15 — Borpocs (3agaun) 1yist SK3aMeHa

Ne ni/m [lepedenb BOmpocoB (3aAa4) AJs 9K3aMeHa Koz
WHJIMKATOpa
Y4eOHBIM IJIAHOM HE MPELyCMOTPEHO
Bompocsr (3amaun) s nudg. 3auera npeacrasieHsl B Tadbmuie 16.
Tabymma 16 — Bonpockr (3amaun) st nudd. 3aueTta
Ne n/m [Tepeuens Borpocos aist qudd. 3auera Kon
MHJIMKaTopa

1. Krnaccudukanms THIIOB U apXUTEKTYP COBPEMEHHbBIX [1K-4.3.1
MUKPOKOHTPOJJIEPOB.

2. OGnacTu NpuMeHEeHHs] MUKPOKOHTPOJUIEPOB. I1K-4.3.1

3. [TpuHLIMIIBI TOCTPOEHUS NapasuieabHOro nopra. Iloakmrouenne ITK-4.3.1
BHEIIHUX YCTPOMCTB K MHKPOIIPOIIECCOPY.

4, [IpyHIIUITBEI TOCTPOEHUS TOCTIE0BATEIBHBIX TOPTOB. Brabl [1K-4.3.1
I10CJIEZIOBATEIbHBIX IOPTOB.

5. SI3BIKM IpOrpaMMHUPOBAHHUS 1T MUKPOKOHTPOJUIEPOB. I1K-4.3.1

6. Hanucanue nporpamm asist Mukpornpoueccopos. [Toustue nporpammsr- | [TK-4.3.1
MOHHMTOpPA U ONlepalliOHHON CHCTEMBI PEaIbHOI'0 BPEMEHH.

7. OcobeHHOCTH apXUTEKTYPbl MUKPOKOHTpoJUIepoB. [lonynspubie [1K-4.3.1
CEMEeNCTBAa MUKPOKOHTPOJIJIEPOB.

8. Kak M0OHO KOHBEPTUPOBATh BXOIHbIE 3HAYEHU I OTHOTr0 Ananasona, B | [1K-4.3.1
BBIXO/IHbIE 3HAUEHU S IPYTOro IMana3zoxna’?

0. Uto mpon3BoauT koman1a delay? I1K-4.V.1
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10. |Yro Takoe ILIMM? I1K-4.3.1

11.  |Yro Takoe oropesuctop? I1K-4.3.1

12.  |Yro sBnsercs nepemenHoii B Python? ITK-4.V.1

13. |O xakux BCTPOEHHBIX THIIaX O0OBEKTOB s3bIKa MporpamMmmupoBanus Bel | [IK-4.V.1
y3HaIH?

14. |KakuMu THIIaMH MOTYT OBITh NTPEJACTABJICHBI YK CIa? I1K-4.V¥.1

15. |MoxHo /11 3anucaTh MATEMaTUUECKYIO Olepaluio ¢ nepemenHoi tak, | [1K-4.V.1
4yTOOBI 3aTEM MMOJYYCHHOE 3HaUYEHUE ObIJI0 MPUCBOCHO €17

16. |Yem CTpOKHM OTIMYAIOTCS OT CIIMCKOB, CJIOBAPE? I1K-4.V.1

17. |Yrto o0miero y CrmmcKoB M KOPTEXKEH ? I1K-4.V.1

18.  |[ns gero ucnomb3yrorcs onepatopsl? Kakue onepaTopsl Bam I1K-4.V.1
BCTPETHJIMCH B U3YUYECHHOM paszjeie?

19. |Kak BeinonHsitoTcs nukibl while u for? I1K-4.V.1

20. |/Inst yero Hy>XHBI (YHKITUH U KaK UX BHI3BATh? I1K-4.V.1

21. |Anpobamuto Kakux 0a30BBIX MPUHIUITOB (PYHKITMOHUPOBAHUS I1K-4.3.1
HazeMHbIX PC M0o3BOJISIeT OCYIIECTBIATH poOOT?

22. |YTo BXOOUT B COCTAaB 0a30BBIX AJIEMEHTOB KOHCTPYKIIHH ? I1K-4.3.1

23. |Kaxkas konecHas 6a3a UCIOJIb30BaHa PU peaan3auu ITK-4.3.1
paccMaTpuBaeMoil pOOOTOTEXHUYECKOM TIIaT(OPMBI?

24. |llepeuncnuTe BHIYMCIUTENbHBIE YCTPONCTBA B COCTABE CUCTEMBI. [1K-4.3.1

25. |Kakue noptel GPIO npeanasnauensl i nopepxHocTHoro MmonTaxka — | [1K-4.3.1
HAT-yctpoiicts? Ha3oBuTe nx Homepa.

26. |HazoBwuTe mporieccop, UCIOIL30BaHHBIN B OCHOBE MUKpOKOHTpoJuiepa | [1K-4.VY.1
ESP32. Kakoe KOJJMYECTBO BEIBOAOB PEATM30BAHO B HOCICTHEM?

27. |Yem sBasiercst Raspberry Pi? OnuiniTe HazHaueHHe OCHOBHBIX TopToB. | [TK-4.V.1
Kakue QpyHKIIMN MU peann30BbIBAIOTCS?

28. |I'me pacnonoxxensl Y3-matunku poboTa u nouemy? B kakom I1K-4.3.1
KOJIM4YecTBe?

29. |Packporite abopeuatypy MM C u naiite onpeaencHue. I1K-4.3.1

30. |Onmmmte npuHiun padoTsel MK -natunka. 11K-4.3.1

npeacTaBjeHbI B TabmwmIe 17.
Tabnuna 17 — I1epedyeHnb TeM JijIsl KyPCOBOT'O MPOSKTHPOBAHUS/BBIIOJIHEHHUS KYPCOBOM paObOThI

[TepeyeHp TeM s KypcOBOTO TIPOSKTHPOBAHUS/BHITIONHEHUS KypCOBOH pabOTHI

Ne i/t

KypCcOBOM pabOThI

[IpuMepHBIii IepeyeHb TEM JUIsl KypCOBOI'O IPOEKTUPOBAHUSI/BHIOTHEHUS

Y4eOHBIM IJIAHOM HE MIPEAYCMOTPEHO

npecTaBieHbl B Tabmuie 18.

Tabauna 18 — [IpuMepHbIil nepedeHb BOIPOCOB Il TECTOB

BOHpOCBI UL TPpOBCACHUA HpOMC)I(yTO‘{HOI\/'I arrecraiun B BHUJAC TCECTUPOBAHUMA

" Kon
Ne ni/m [IpuMepHBIii IepeyeHb BOIPOCOB ISl TECTOB
WHJIMKATOpa

1. | B kakoii ctpouke HET OmKOKu ? [1IK-4.V.1

1. if (push==1) digitalWrite(13,HIGH);

2. if (push>1); digitalWrite(13,HIGH);

3. if (push>=1) digitalRead(13,1);

4. if (push>=1) analogRead(13,500);
2. | Jlnst cauThIBaHUS 3HAYCHUS C aHAJIOTOBOT'0 BXO/1a MCIIOJIb3YETCs I1K-4.V¥.1
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KOMaHJa
1. digitalRead()
2. digitalWrite()
3. analogRead()
4. analogWrite()

3. | Kakas gyHKIms 3arucheIBaeT MceBI0-aHAIOTOBOE 3HaueHue, ucnonudys | [1K-4.V.1
CXeMy C HIMPOTHO-UMIYJIbCHOM Moy siuei (PWM), Ha BbIXOIHOI
BBIBOJ, IOMeYeHHEIH kKak PWM?
1. pinMode(pin, INPUT)
2. analogWtite (pin, value)
3. nalogRead (pin)
4. digitalRead (pin)
4. | Kaxoii pyHKIHEH B TporpaMMe MOKHO Ha3HAYUTh BBIBOY mopT BBoAa: | [1IK-4.V.1
1. pinMode(pin, INPUT);
2. Serial.begin(9600);
3. void loop (){}
4. val = Serial.read ();
5. | Ha xakue xapakTepucTHKH Mpolieccopa BiauseT pazaenenue namstu MK | [1K-4.3.1
Ha IaMsATh IPOrpaMM U aMATh JAHHBIX?
1. oObvem mamsTu
2. sHepromorpebieHue;
3. TPOU3BOAMTEIHLHOCTB;
4, CTOMMOCTE;
6. | [Moxcucrema mamMsaTé MEKPOKOHTpOJIIEpA HE COACPIKUT I1K-4.3.1
1. mamsary Ja"HHBIX
2. TaMATH MPOrpamM;
3. omepaTUBHOW NaMSTH;
4, accolmaTUBHOMN NaMSITH;
7. | Yto o3HayaeT MosBUBILAsICA MOCIE KOMIEISLUY Tporpammbl ommbka " | TIK-4.V.1
"PIN 1" was not declared in this scope™?
1. He 3akpsiTa cko0a Ui HEeT TOYKH 3ansToi mocie "PIN1"
2. B ckerue He 0ObsiBieHa nepemenHas "PIN1"
3. B dynkmmu pinMode() He ncnonszoBano nums mopta "PIN1"
8. | IIpoweccopsl, B KOTOPbIX HAOOP BBIMOIHIEMbIX KOMaH/] COKpAILIEH 10 I1K-4.3.1
MUHHUMYMA, OTHOCSTCS K TUILY:
1. RISC-nporueccopsr;
2. Tlpoueccopsl ¢ 'apBapAcKOi apXUTEKTYpOii;
3. CISC-mpoueccopsr;
4. Tlpoueccopsl ¢ [IprHCTOHCKOM apXUTEKTYPOH.
9. | MukponpolieccopHas CUCTEMa KaKOro THIIa pa3pabaTbIBaeTCs vale ITK-4.3.1
BCEro?
1. MuKpoxoMIbIOTED
2. KOMIBIOTEP
3. pa3zpaboTka He TpeOyeTcs, UCIOIB3YIOTCS TOTOBBIC CHCTEMBI
4. MHKPOKOHTpOJLIEp
10. | Kakas apxuTekTypa MHKpoOIpoleccopa xapakrepusyercs pazaeneauem | [1K-4.3.1
NaMATU JaHHBIX U IaMATH Iporpamm?
1. ®ou-Heiimana
2. TapBapnckas
3. IlpuncTOoHCKas
4. KemOpumKkckas
11. | Kakas cxema ImoKasbIBaeT JOTHUYSCKUE CBSI3M MEXTY dJICMEHTAMHU I1K-4.3.1
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CHCTEMBI U BMECTE C BPEMEHHBIMH JIMar PAMMaMH ITOJTHOCTBIO
ornpenenseT GyHKIHUH annapaTHON YacTu U JaéT MOJTHOE MPEICTaBICHUE
o0 e€ pabore.

1. cTpyktypHas

2. TIpUHUUNHATBHAS

3. GyHKOHOHATBHAS

4. mortokoBas

12. | MukponporeccopHas CHCTEMa KaKoTo THIIa He 00ecrieunBaeT I1K-4.3.1
yIIpaBJIEHHUE BHEIIHUMHU YCTPOUCTBAMU ?
1. MHKPOKOHTpOILIEp
2. KOHTpOJUIEP
3. Bce TUIIbI 00eCIeYNBAIOT YIIpaBJICHUE BHEIIHUMH YCTPOHCTBAMHU
4. KOMIILIOTEP

[TepeueHb TeM KOHTPOIBHBIX PA0OT MO JUCIUILIMHE OOYyYaIOMIUXCS 3a09HOU (POpMBI
oOydeHusl, Ipe/icTaBleHbl B Tadmie 19.

Tabmuma 19 — [lepedeHb KOHTPOJIBHBIX PAOOT

Ne i/m ITepeyeHb KOHTPOJIBHBIX PAOOT

He npeaycmoTrpeno

10.4. Metoguueckue  Marepuainbl,  ONPECISIONME  MPOUEAYpPhl  OLICHHBAHUS
WHJIMKaTOPOB, XapaKTepU3YIOUMX AJTanbl (OpMUPOBAHUS KOMIIETEHIIMH, CcOJepkKarcs B
JOKAJIBHBIX HOpPMAaTUBHBIX akTax [VYAII, pernaMeHTHpYHOIIMX TOPAAOK M MPOLELYPY

IPOBE/ICHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXYTOUHOM aTTecTalluu 00yJaroImuxcs
I'VAIL

11. Meroauyeckre ykazaHusl ISl 00yJarOIIUXCs IO OCBOCHHU IO U CITUTLIHHBI

11.1. Meroauueckue yKazaHus i1 OOyYarolIMXCS 10 OCBOCHMIO JIEKIIMOHHOTO
marepuana

OCHOBHOE Ha3HAYCHHUE JICKIIMOHHOT'0 MaTepuajia — JIOTHYECKH CTPOMHOE, CHCTEMHOE,
r1y0oKoe M SICHOE H3JIOXKEeHHEe y4eOHOro marepuana. HazHadeHHe COBPEMEHHOW JEKIIMH B
paMKax JUCHMILIMHBI HE B TOM, YTOOBI MOJIYYHTh BCIO MH(MOPMALIMIO IO TEME, a B OCBOCHUH
byHIAMEHTAIBHBIX MPOOJIEM JUCHMIIMHBI, METOJIOB HAyYHOTO TIO3HAHUS, HOBEUIINX
JOCTH)KCHUW HAay4YHOW MbICIH. B ydeOHOM mpoliecce JIGKIIUS BBIMOJHIET METOI0JIOTHUSCKYIO,
OpraHM3allMOHHYIO0 U HH(GOPMAKMOHHYIO (QyHKIMH. JICKIIHS pacKpbIBacT MOHATUHHBIN ammapar
KOHKpPETHON 00jacTu 3HaHWs, €€ MpoOJEeMBbl, JAeT IEJIBHOE MPEACTAaBICHUE O AMCIUIUINHE,
MOKa3bIBAET B3aUMOCBS3b C IPYTUMH JUCHUIIIIUHAMH.

[InagupyeMble pe3yabTaThl IPU OCBOSHUH 00YYAIONIMMHUCS JIEKIIMOHHOTO MaTeEpHUaa .

— IHOJIY4YC€HHEC COBPEMCHHLIX, MCIOCTHBIX, B3aMMOCBA3AHHBIX 3HaHHI>'I, YPOBCHb
KOTOPBIX OIIPEACIIACTCA LeJIeBOM YCTaHOBKOﬁ K KaxJaoi KOHKpCTHOP’I TEMC,

— IIOJY4YE€HUE ONbITa TBOPUECKON pabOThl COBMECTHO C IIPEMOJaBaTeleM;

— pa3BuTHE NOpO(PECCHOHANBHO-ACIOBBIX  KadyecTB, JIOOBM K IpeaAMeTy H
CaMOCTOSATEIBHOTO TBOPYECKOT'O MBILIUICHMUSI.

— IOsIBJIEHUE He00X0AUMOr 0 HHTEpeca, He0OX0AMMOT O /ISl CAMOCTOSTEIbHOM paboThI;

— TIIOJy4YeHUE 3HAHUM O COBPEMEHHOM YPOBHE pa3BUTHS HAyKH U TEXHUKU U O
MPOTHO3€ UX Pa3BUTHUSA HA OJIM KAl IIMe TOfbl;
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— HAY4YUThCS METOAWYECKH OoOpadaThiBaTh MarepHasl (BBLACHSATH TJIaBHBIE MBICIHA U
IIOJIOXKCHU A, NpUuxXoauThb K KOHKPETHBIM BBIBOJAaM, IIOBTOPATH nux B PA3IMYIHBIX
dbopMynHpOBKax);

— TOJy4YeHHUEe TOYHOTO TOHUMAHUS BCeX HEOOXOAMMBIX TEPMUHOB U TTOHSATHH.

JIeKITMOHHBIM  MaTepHall MOXET COMPOBOXKIATHCSA JIEMOHCTpAIlUeH ClaioB U
HCIOJNIB30BAHUEM Pa3JaTOYHOr0 MaTepHana IIpH IPOBEACHUH KOPOTKMX JTUCKYCCUH 00

0COOCHHOCTSX MNPUMCHCHUA OTACTIBbHBIX TCMATHUK 110 JUCHHITIINHE.

CTDVKTVDa OpCaO0CTaBJICHUA JICKIIMOHHOI'O MaTCpHajia.

— YcrHOe n3noxeHue nH(opMaluy, HIUTFOCTPUPYEMOH cllaiilaMu Tpe3eHTaINu;

— JlemoHcTpanus rpaduYecKuX MarepuaigoB (B TOM 4ucie ¢$oTo-, BUIEO-, TpaduKOB,
TaOIMI] ¥ T.J.) B LEJIAX BU3YaIU3allMH IPEJCTaBICHHON B YCTHOU opMe HH(pOpMaLInH;

— OOcyxeHue noxy4yeHHol nH(opmannu B popmMe TUCKYCCHU, pa300p MPaKTHUYECK U X
MPUMEPOB.

11.2. Metoauueckue yKa3aHUsS Il OOYYaIOUNIMXCS IO BBIMOJHEHUIO Ja00paTOPHBIX
pabot

B xonme BeImoiHEHHS IA0OPAaTOPHBIX PA0OT OOyYaroOmMiCs MOIDKEH YIIyOUTb U
3aKpeNUTh 3HAHUS, [IPAKTUYECKUE HABBIKU, OBJIAZIETh COBPEMEHHON METOIUMKON M TEXHUKOH
HKCHEPUMEHTAa B COOTBETCTBUM C KBATM(PUKAIMOHHON XapaKTePUCTUKOW OOYyYaromerocs.
BrinonHenue nabopatopHbIX pabOT COCTOUT U3 AKCIEPUMEHTAIBHO-TIPAKTUYECKOMN, PacyeTHO-
AHAIMTUYECKOMN YacTe U KOHTPOJIbHBIX MEPOTIPUSITUH.

Brinonnenne naGopaTtopHbIX paboT 0OydaroUMMCsl SBJSETCS HEOThEMIIEMOH YacThiO
U3Y4YEHHS JUCLUMIUIMHBI, OINpeAeisieMoll y4eOHbIM IIJIaHOM, M OTHOCUTCA K CpPEICTBaM,
o0ecreurBaroLIMM PEIIeHHE CIeIYIOIMX OCHOBHBIX 33aJja4 00y4aromerocs:

— npHOOpeTeHHe HAaBBIKOB MCCJIECJOBAHMS TIPOLIECCOB, SBICHUH U OOBEKTOB,
M3yYaeMbIX B paMKax JaHHOU JUCIUTUINHEI;

— 3aKpeluieHue, pa3BUTHE U JeTalu3allus TEOPETUUYECKUX 3HAHUHM, MOJIYYEHHBIX Ha
JEKITUSX;

— IOJlyueHHe HOBOW MH(OPMAIMU 110 U3y4aeMOl IUCHUIIIINHE;

— TIpuoOpeTeHHuEe  HaBBIKOB  CAMOCTOSATENIbBHOM  paboTel ¢ J1a0OpaTOpHBIM
0o0opyI0BaHNEM U TPpUOOPaMH.

3aganue u TpeOOBaHM K IPOBEICHU IO 1A00PATOPHEIX padOT

1. ITpuctynark kK paboTe MOKHO TOJIBKO TIOCJIE O3HAKOMJICHHS ¢ pA00YNM MECTOM.

2. Ilepen BxmoueHuem DBM y0emuTbcs B TOM, YTO BCS BKJIIOUYEHHAs B CXEMY
KOMMYTaIlTMOHHAs arnmaparypa (KHOIKH U JIp.) HaXOAUTCS B HAJUIEKAIIEM COCTOSIHHH.

3. [Ipu BKIIFOYEHHWH U B TMPOIECCE PETYIMPOBAHUS CIICAUTD 3a TTOKA3aHHUSIMUA OCHOBHBIX
IIPOTPaMMHBIX MOJYJIEH.

4. B nporiecce paboOThI HE OCTaBIIATH O€3 MPUCMOTpa pabodee MECTO, KOTOPOE HAXOIUTCS
MIOJT HAITPSHKCHUEM.

5. He kacaTbcst HEM30JIMPOBAHHBIX YacTel MpUOOPOB U almapaToB, KOTOPHIE HAXOMATCS
1IOJT HAITPSHKCHHUEM.

6. K nabGopaTopHbIM 3aHATHUAM AOMYCKAIOTCA TOJBKO T€ CTYJEHTHI, KOTOPHIE YCBOUIIHU
npaBuJjia 6e3011acCHOCTH.

9. JTabopatopHbie pabOTHI BHITIOIHSIOTCS OPUTaION CTYIEHTOB B COCTaBE HE MEHEE TBYX
YeJIOBEK.

10. Kaxnplii CTyAeHT JOJDKEH TOArOTOBHThCA K JabopatopHoit paborte. Ilpu
HEJI0OCTaTOYHOMW MOJTrOTOBKE CTY/ICHT HE JIOMYCKAETCS K €€ BBITIOTHEHUIO.
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11. Hanncannas mporpaMma J0JKHA OBITH POBEPEHA MperogaBaTesieM, KOTOPbIi mociie
IPOBEPKU JA€T pa3pelieHre Ha MPOBEACHUE OIIBITOB.

12. Tlepen BKIIOYEHHEM MPOTPaMMBI CTYIEHT, MPOU3BOMAIINN TAHHYIO OIIEPAIHIO,
JOJKEH MPeaypeAuTh WICHOB cBoel Opurabl 00 3ToM ¢pazoil «HaunmHaem sxcriepuMeHT.

13. Pe3ynbraThl M3MEpPEHHH MO KaKJOW XapaKTePUCTUKE IOJDKHBI OBITH IMPOBEPEHBI
MPErno/IaBaTeNeM.

14. TTocne nopaboTkH MmporpaMmma A0KHA OBITH TPOBEPEHA MPEToAaBaTeNieM.

15. B ciayyae BO3HMKHOBEHHMS aBapUHHOM cuUTyauuu (TMOsABJIEHHWE IbIMa, 3allaxa rapu,
HECBOMCTBEHHBIX 3BYKOB, HCKpbl M Jp.) Ha paboueM MecTe HEOOXOIUMO HEMEIJIEHHO
OTKJIIOUUTh DBM 0T HanpsHkeHUs U COOOIIUTH 00 3TOM COOBITHH MPENOIaBATENIO.

16. CtyneHT noikeH OepexHOo oOpamarhes ¢ MPEAOCTaBIsIEMbIM eMy 000pyIOBaHUEM H
KOMITBIOTEPHOM TEXHUKOM, 3aIpelaeTcs 1eiaTh HaAIuCH MEJIOM, KapaHIallloM UJIM YePHUIAMU.
Henp3s 3arpomoknaTs pabouee MecTo mpruOOpaMu U ammnaparaMmu, KOTOpPbIE He UCIOJIB3YIOTCS B
nabopaTopHo# paboTe, OCTaBIIATh HA HUX KHUTH, TETPAJHU U JIp. IPEAMETHI.

17. K cuenyromeMy 3aHATAI0 KaXIbld CTYJIEHT JOJKEH COCTaBUTh OTYET MO
npeablayLieit 1abopaTopHoi paboTe B COOTBETCTBUU C YCTaHOBJICHHON (pOpMOiA.

Crpykrypa u dhopma oTdera o 1abopaTOpHOU paboTe

B otuere o0s3aTensHO JOMKHBI OBITH OTpa’keHbI ciemyronme pasnenbl: «Ha3Banue»
«enp pabotel», «Coaepxanue padoThl», «CXeMbl HCTBITaHUIY, «Pe3ynbTaTbl U3MepeHuil u
BBIYHCIICHHI», «AHAIN3 MONyYeHHBIX XapaKTEePUCTHK W KpaTKHE BBIBOJBD». B coctaB oryera
MOTYT OBITh BKJIIOYEHBI JPYTHUe€ pasfesibl, KOTOpPble YUYUTHIBAIOT CHEHU(UKY BBIMOIHIEMON
naboparopHoit paboTs! (POoTO IKCIIEPUMEHTOB, TPOTPAMMHBIN KO 1 JIp.). HeoOXoauMbIie CXeMBl,
PUCYHKH W TpapuKd MOXXKHO YEPTHUTh KapaHIAIIOM JIMOO C HMCIOJIb30BAHUEM CIIEHIUATBHBIX
MPOrpaMMHBIX TPOIYKTOB Ha IEPCOHATBLHOM KOMITBIOTEpE.

TpeboBanus K 0hOpMIEHHIO OTUETA O J1a00PATOPHON paboTe

Pe3ynbraThl BBIIOJHEHHBIX Ja0OpaTOPHBIX PabOT, 0GOPMIISIOTCS B BHUAE OTYETa IO
oJHOMY 00pa3ity. OTYeT MUIIYT ¢ OJHOW CTOPOHBI JucTa hopmara A4 (pazmepom 210%x297 mm).
OCHOBHBIE HAITUCH BBITIONHSIOT B COOTBETCTBHH C [ '0ccTaH1apTOM.

Bce BBIMOTHEHHBIE U TOANMCAHHBIE PYKOBOIUTEIEM OTYETHI 0 JTAOOPATOPHBIM paboTaM
CKJIQIBIBAIOT B JIOTMYECKOW MOCIENOBATENBHOCTH U OpolmopyroT. [Ipu GonpiioM komuyecTBe
cTpanul] (06oiee JecsATH) COCTaBIISIOT COJCpPKAHUE OTYETa, KOTOPHIH pa3MemaloT B albOoOMe
MOCJIe TUTYJIBHOTO JMcTa. TUTYNBHBIA JIUCT OJIKEH UMETh Haanuch « KypHai 1abopaTopHbIX
paboT (oTueThl)» ¢ pamunmeit pykoBoauTens (IpernogaBaTelb) U UCTIOTHUTENS (CTYICHT).

11.3. Meroauyveckue yKazaHUs JUIsl O0yYarONIMXCs 110 TTPOXOXKIACHHUIO CaMOCTOSTEIBLHOM
paboTHI

B Xxome BbIMOIIHEHUS CaMOCTOSTENBHOM PabOThI, O0YUYAIOIIUICS BBHIMOJIHSIET paboTy IO
3aJJaHUI0 U TIPU METOJMYECKOM PYKOBOJCTBE IMperoiaBaTelis, HO 0e3 ero HemocpeACTBEHHOT O
y4acTHsl.

B mpoiiecce BBIMOIHEHUS CaMOCTOSATEIBHOW paboThl, y oOyuaromierocs Gpopmupyercs
1enecoo0pa3Hoe MIaHUPOBaHHE pabouyero BpeMeHH, KOTOPOE MO3BOISIET UM pa3BUBATh YMEHUS
¥ HaBBIKM B YCBOGHHUM M CHCTEMAaTH3allMHM MPUOOpEeTaeMbIX 3HAHUM, 00eCredyrMBaeT BBICOKUIA
YPOBEHb YCIIEBAGMOCTH B TIEPHOJ OOYYCHHsS, IOMOTAET TOJYYUTh HABBIKH ITOBBIMICHUS
poecCHOHAIBHOTO YPOBHSL.

MetoauyeckuMu ~ MaTepuaiaMH,  HANPaBJSIIOIIMMU  CaMOCTOSITENIbHYIO — padoTy
00yJaroIMXcsl, SBIISIOTCS:

—  y4eOHO-METOIMYECKU MaTepHrall MO AUCHUILIHHE.

11.4. Meroguueckue YyKazaHus MJIsd OOYYAIOIIUXCSA I10 MPOXOXKIACHHUIO TEKYIICTO
KOHTPOJISl yCIIEBAEMOCTH
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Tekyumii KOHTpOJIb YCHEBAEMOCTH IIpelyCMaTpUBAaeT KOHTPOJIb KadecTBa 3HAHUU
00ydarommxcs, OCyIIECTBISIEMOI'0 B TEUEHHUE CEMeCTpa C IEJbI0 OIEHUBAHUS XOJa OCBOCHHUS
T CLUTIITUHBL.

Tect mpexcraBiger coOoii HaAOOp CTaHAAPTU3UPOBAHHEBIX 3aJ]aHUM, 110 pE3ybTraraM
BBITIOJTHEHUST KOTOPBIX MOYKHO H3MEPUTh HEKOTOPHIC JIMYHOCTHBIC XapaKTCPHCTHUKH, a TaKKe
YPOBEHb YCBOEHHUS 3HAHUH, YMEHUH U HABBIKOB HCIILITYeMOTr 0. [I[puMepH bIii mepeueHb BOMPOCOB
JUTSL TECTOB TPEACTaBIIeH B Tadmmie 18.

I1OnOXUTENBHBIA  PEe3ysIbTaT TEKYLIErO0 KOHTPOJIA YCIEBAEMOCTH JAeT CTYIEHTY
JIOTIOJIHUTENBHBIN 0aJl PH MPOBENECHUH MPOMEKYTOYHOW aTTecTalluu. Pe3yabpTaThl TEKyIIero
KOHTPOJISI MOT'YT YYUTBIBAThCS IIPU IPOBENCHUH ITPOMEXYTOYHOM aTTECTAlH.

Cucrema OILICHOK IPH IPOBEJACHUH IPOMEKYTOUHON aTTECTAllMH OCYIIECTBIISICTCS B
COOTBEeTCTBHH C TpeOoBanusMmu [lonmoxkeruit «O TeKymeM KOHTPOJIE YCIEeBAaeMOCTH H
MPOMEXYTOUYHON aTTtectanuu cTyneHToB [YAII, oOyuaronmxcs 1O MTPOrpaMMbl  BBICIIETO
oOpazoBanus» U «O MOIYyITHHO-PEUTHHTOBOM CHCTEME OIICHKH KadecTBa y4eOHON paboThI
ctyaeHToB B ['YAIID»

11.5. Meroanyeckre ykazaHUs 11 0OYYarOMIMXCS IO TTPOXOKIACHHUIO TTPOMEKYTOUHON
aTTecTaluu

[TpomexyTounast  arrectanus  OOyd4aroIIMXCs ~ INpeAycMaTpUBaeT  OLCHHMBaHUE
MPOMEXYTOUYHBIX U OKOHYATEIbHBIX PE3yJIbTaTOB O0yUYeHUd 1Mo AucuuIIMHe. OHa BKIIOYaeT B
ceOst:

— 1uddepeHIMpOBaHHBIM 3adueT — 93TO0 ¢opMa OIEHKM 3HAHUM, MOIYyYEHHBIX
oOyJaronmMcs PU U3YYeHUH AUCHUIUINHBL, IPU BBHIOTHEHUN KYPCOBBIX ITPOEKTOB, KYPCOBBIX
paboT, Hay4HO-UCCIIEI0BATENBCKUX PAOOT U MPOXOKACHUHU MPAKTUK C aTTECTAllMOHHOM OILIEHKOH
«OTJIMYHO», «XOPOLIO», «YIOBJIETBOPUTEIBHOY, «HEYIOBIETBOPUTEIBHO.

CucreMa OLEHOK INpPHU MPOBEICHUM IMPOMEKYTOUYHOM AaTTeCTallMU OCYLIECTBIISIETCS B
COOTBETCTBUM C TpeboBaHusaMH Ilonoxenuit «O TeKylleM KOHTpPOJIE YCIEBAEMOCTH U
MPOMEXKYTOUHOM artectaniuu cryAaeHToB ['YAII, oOywaronmxcsi mo mporpaMMbl BBICIIETO
oOpazoBanus» u «O MOIYNIBbHO-PEUTUHTOBOW CHCTEME OIEHKH KadecTBa y4eOHOH paboThl
ctynentoB B ['VAIDy.

[IpomexxyTouHasi arrecTanusi OLEHUBAETCA IO pe3yJbTaTaM TEKYIIEro KOHTPOJIS
ycrneBaeMoctd. Criucok BompocoB (Tabmuia 16) K TpoMeXyTOYHOM aTTeCTalliu YTBEPKAAeTCs
Kadenpoll W BBIJAETCS CTYJGHTaM JUIS O3HAaKOMJICHHsS. B ciydae, ecinu CTyAeHT IO
YBaXHUTEJIBbHON MPUYKMHE HE BHIIOJHUI TPeOOBAHUS TEKYILIEr0 KOHTPOJIS, EMY MPEJOCTaBIsAE TCA
BO3MOXXHOCTb C/aTh 33J0JDKEHHOCTHM [0 IPOINYyIIEHHBIM TeMaM. @®opma mpoBeAECHUS
IPOMEXYTOYHOM aTTECTalluy — IUCbMEHHas.
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JlucT BHeceHUsI UBMEHEHU I B pabouyIo MporpamMmy JUCHUTLIAHBI

Hata BHeceHus
W3MEHEHHH U
JIOIIOTHCHUM.

IToamucek BHECTIETO
W3MEHCHHUS

ConeprkaHre U3MCHEHUN | JIOTIOJTHSHHHA

Jarta u Ne
NPOTOKOJIA
3aceaHus

kadeapsr

Tloamuce
3aB.

kadeapoi
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