MHWHHUCTEPCTBO HAYKHU U BBICIIIEI'O OBPA30OBAHU ST POCCUHCKOM
OEAEPALINN
(benepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHNUE BBICIIETO
00paszoBaHUs
"CAHKT-IIETEPBYPI'CKUI1 TOCYJIAPCTBEHHbBI YHUBEPCUTET
ADPOKOCMMYECKOI'O ITPUBOPOCTPOEHUA"

Kadenpa Ne 32

YTBEPXIAIO
PykoBonuTens HanpaBiieHUS

I.T.H., Ipod.

(IOIDKHOCTB, y4. CTEICHb, 3BAaHUE)

B.®. IIumakos

(uHULMAIB, Gamuns)

S

P Pt

(moxnuck)

«22» nrons 2023 r.

PABOYAS ITPOTPAMMA JJUCLTATTJIMHBI

«HpOFpaMMI/IpOBaHI/Ie MHUKPOKOHTPOJIIICPOB»
(HaumeHOBaHKE JUCIUILUIMHbI)

Kon HanpaBieHust MOATOTOBKH 27.03.04

HanmMeHnoBaHue HaITpaBJICHU
praBHeHI/IG B TCXHHYCCKHUX CHCTEMax

MOJATOTOBKH
HaumeHnoBanue
VYnpasnenue u nHGOpMaTHKA B TEXHUYECKUX CUCTEMAX
HaIpPaBJIECHHOCTH
®dopma 00yueHus OYHas

Canxkr-IlerepOypr — 2023




Jluct cornmacoBanus paboueil mporpaMMbl AUCHUTUTAHBI

[Iporpammy cocraBui (a)

v

JIOII., K.T.H.

A .. CaBenbeB

(OKHOCTB, Y4. CTETICHB, 3BAaHUE) (moamucsk, nara)

[Tporpamma omobpeHa Ha 3aceqanuu kadeapsr No 32

«24» anpens 2023 r., mpotokos Ne 6

3aeayrommii kadenpoit No 32

JOLL., K.T.H., JO1I. == J

(MHUTHATEL, (aMUITHs)

C.B. Conéusrii

(y4. cTeneHsb, 3BaHuE) (moxmucek, nara)

OterctBennbiit 32 OIT BO 15.03.04(01)

CT. IIpEI. ’?/ ~

(MHUIMATEL, GaMuITHs)

H.B. PemeTnukosa

A
(ZOMKHOCTB, y4. CTETICHb, 3BaHKE) (nb@éhiﬂuma)

3amecTuTeNnb TUpeKTopa HHCTUTYTa Ne3 1o MeToanueckoit pabore

CT. TIpEIL.

(MHUIMATEL, (haMIITHs)

H.B. PemeTsukosa

(TOMKHOCTB, y4. CTETICHb, 3BaHKE) (Enou{z?é},, JaTa)

(MHUTMANTEL, (aMUITHs)



AHHOTaUs

Hucuunnuna «I[IporpaMMupoBanre MUKPOKOHTPOJUIEPOBY BXOIUT B 00Opa3OBaTEIbHYIO
porpaMMy BBICIHIETO 00pa30BaHUsl — MporpamMMmy OakajaBpuaTa 10 HalpaBJIEHUIO MOATOTOBKU
27.03.04 «VYmpaBieHue B TEXHUYECKHX CHCTEMax» HAIPaBICHHOCTH «YTpaBJICHUE U
nH(pOpMATHKA B TEXHHUYECKUX cucTeMaxy. Jucnurmaa peanusyercs kadeapoit «Ne32y.

JlucuuniuHa HalejaeHa Ha GOpMHUPOBAHKE Y BBITYCKHUKA CIEIYIOIINX KOMIIETEHIIUH!

OIIK-6 «Cnocoben pa3pabaThiBaTh M HCIOJIB30BaTh QJITOPUTMBI W IMPOTPAMMBI,
cOoBpeMeHHbIe MH(GOPMAIIMOHHBIE TEXHOJIOTHH, METOABI U CPEJCTBA KOHTPOJISI, AUATHOCTUKU U
yIIpaBJICHUS, IPUTOIHBIE Il MPAKTUYECKOTO MPUMEHEHHUs B cepe CBOeH MpodecCHOHANIbHOMI
JESTEIIbHOCTH

CopepxaHue AMCLUUILIMHBI OXBAaTbIBA€T KPYI BOIPOCOB, CBSI3aHHBIX C IKU3HEHHBIM
[UKIIOM Pa3paboTKH MH()OPMALIMOHHOW CUCTEMBbI, apXUTEKTYPOH MUKPOIPOLECCOPHBIX CHUCTEM,
o0ydeHueM s3bIKy nporpamMmmupoBanust Python, miatdgopmoii Raspberry Pi, ESP32.

[IpenogaBanue AMCUMIUIMHBI TpeAycMaTpUBaeT cieayioue ¢GopMbl OpraHU3al|U
yueOHOro mporiecca: JISKIUU, 1a00paTopHbIe padOThI, CAMOCTOSATEIbHAS padoTa 00yJaroIerocs,
KOHCYJIbTAIIHH.

[IporpaMMoil IUCHUIUIMHBI NPEIYCMOTPEHBI CIEAYIOUIME BHJbI KOHTPOJSA: TEKYILUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHAs aTTecTanus B (hopMe IK3aMeHa.

OO6miast TpyA0EMKOCTh OCBOCHHMS JAMCIUIUIMHBI COCTaBJsieT 4 3a4eTHBIX eauHulbl, 144
qaca.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUNY.



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

JlanHasi NUCIUIUITMHA TPEIOCTABISACT BO3MOXHOCTh CTYJAEHTaM TOJYYUTh 3HAHUS O
CYLIECTBYIOIIUX MHUKPOKOHTPOJIJIEpAaX, HX apXUTEKTYpHbIE OCOOCHHOCTSAX U  00JacTsIX
NPUMEHEHUS, O >XU3HCHHOM IUKIE pa3paboTKu WH(POPMAIMOHHONH CHCTEMBI, O BEpCHAX
MHUKpOKoMITbioTepa Raspberry Pi, mukpokonTpoiiepax ESP32; pa3Buth u MpoaeMOHCTPHPOBATH
HABBIKM  IMPOTPAMMHUPOBAHUS ~ MHKPOKOHTPOJUIEPOB, H3Y4YHTh 0a30BbIE  COCTABIISIOIINE
yIpaBieHus: podoTamMHu.

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

1.3. TlepeuyeHb IUTAHUPYEMBIX PE3YJIBTATOB OOYUCHUS M0 JUCIHUILINHE, 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 KOMITETCHIIMM ¥ MHAUKATOPOB UX JTOCTHIKCHUS

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

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

OIIK-6.3.1 3HaeT OCHOBHBIE AJITOPUTMBbI
peleHus 3a1a4 B 00J1aCTH COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJIOTUN

OIIK-6.B.1 Bnaneer HaBbIKaMu pa3pabOTKH

KOMITCTCHIIHH KOHTPOJIS,
" HUCIIOJIb30BAaHU IIPOrpaMm U aJIrOPUTMOB
JUArHOCTUKU U
C IIeNbI0 IPUMEHEHHUS B cpepe
yIpaBIeHUS, N
npo¢eCCUOHATBHON IeATETbHOCTH
MMPUTOHBIC JIA
MPAKTUIECKOTO

MMPUMCHCHUA B
cdepe cBoeit
npodeccuoHaNbHOM
JCSITeTbHOCTH

2. Mecro nucuumianssl B ctpykType OI1
HucnurnnuHa MokeT 6a3upoBaThCsl Ha 3HAHUSX, PaHEee MPUOOPETEHHBIX 00YJaIOITUMUCS
IIPYU U3YYEHHUH CIEAYIOIMINX AUCLIUTIINH:

— «Hudopmaruka,

— «DJEKTPOHHKAY,
— «lIpuKIIaIHOE TPOrPAMMHPOBAHUE.

3HaHUs, MOJYYEHHbIE MPU HM3YYECHHM MaTepuajga JaHHOW UCIUIUIMHBI, HUMEIOT Kak
CaMOCTOATENIbHOE 3HAYEHHUE, TAK U MOTYT UCIIOJIb30BaThCS IPU U3YYEHUH APYTUX AUCLUUILIH:

— «Teopus aBTOMAaTUYECKOT'O YIIPABICHUSIY,

— «CucTeMsl yIpaBJIcHUS IPUBOJAMM,

— «MogennpoBaHUe CHCTEM VIIPABIICHHS,

— «Teopus IMCKPETHBLIX CUCTEM YIIPABICHUS.




3. O0BeM u TpyIOEMKOCTb TUCITUTUIHHBI
Jlanubie 00 oOmieM 0O0beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTICIBHBIX BHIOB y4eOHOM
paboThI 1O TUCIUIUTHHE (M pactpeie]IiCHHe dTOW TPYJOEMKOCTH IO CEMECTpaMm) MPEICTAaBICHBI B
Tadymue 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUIITMHBI

TpynoemMKocTs 1o
Bun yuebnoit paboTbl Bcero ceMecTpam
No7
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.**)

£

IIpumeuanue: KaHAUDATCKHIT SK3aMeH

4. CopepxaHue JUCIUTUTHHBI
4.1. PacnpenesneHue TPyJOEMKOCTH JUCIUIUIMHBI IO Pa3/ieiaM U BUJIaM 3aHITHH.
Paznensl, TeMBI TUCIUTIINHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCIUILITUHBL, UX TPYAOEMKOCTh

Paznensl, TeMBI IUCIUITITHHBL Jlexunn | 113 (C3)) - JIP KT CPC
’ (dac) (dac) (uac) (dac) (uac)
Cemectp 7
Pasgnen 1. Beeaenve B TUCIATUIAHY 1 2
Paznen 2. )KuzHeHHBIH 1TUKIT pa3paboTKu 2 5
MH(QOPMALMOHHON CUCTEMBI
Paznen 3. ApxuTeKkTypa MUKPOITPOLIECCOPHBIX CHCTEM 2 5
Paznen 4. OcHOBBI IPOrpaMMHUPOBAHUA Ha SI3BIKE 5 4 5
Python
Paspnen 5. BeruuciurensHele ycTpoiictea HPII 2 4 18
Pazznen 6. Mukpokommneiotep Raspberry Pi 4
Paznen 7. M3yuenue mukpokontpoiepa u ESP32 2 6
Paznen 8. Ilepudepuiinsie ycrporictsa HPIT 3 6
Paznen 9. IlporpammupoBaHue Ha3zeMHOH po0OOTO- 3 10 10
TEXHUYECKOH MIIaTHOPMEI
Hroro B cemecTpe: 17 34 57
Hroro 17 0 34 0 57




[IpakThdeckass MOATOTOBKA 3aKIIOYaeTCss B  HEMOCPEICTBEHHOM  BBITIOJHEHUU
oOydJalolmuMuUCs  OMNpelNeleHHbIX  TPYAOBBIX  (YHKIMH,  CBSI3aHHBIX ¢  Oya;yuleit
npodeCCHOHATIBHOMN 1S TETbHOCTBHIO.

4.2. CopnepsxaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHSATHH.
Conepxanne pa3esioB U TeM JICKIIMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIC 4.
Tabnuna 4 — Copeprkanue pa3iesioB U TeM JICKIIMOHHOTO IHKJIA

HOMep pasaciia HazBanwne u COACPpIKAHUE Pa3aCIOB U TEM JICKIMOHHBIX 3aHATHI

1 Pa3nen 1. BBenenue B 1M CHUILIUHY

1. OcHOBHBIE IOHATHS B 00JIACTH MUKPOIPOLIECCOPOB.

2. ApXHUTEKTypHbIE 0COOCHHOCTH U 001aCTH IPUMEHEHUS
OJIHOKPHUCTAJIBHBIX MUKPOKOHTPOJIEPOB.

3. Pacnipenenenne OCHOBHBIX PECYPCOB, MaMSTh MPOrPAMM U
JTAHHBIX, BBOJI M BBIBOJ IUCKPETHBIX M AHAJIOTOBBIX CUTHAJIOB.
4. IlporpaMMHbI€ U amnmapaTHbIE U CPEACTBA MOJIEPKKH.

5. Knaccudukaius MUKpPOIIPOLIECCOPHBIX CUCTEM, KpaTKas
XapaKTEPUCTHUKA BO3MOKHOCTEN U TPUMEHEHU I
MHUKPOIPOLIECCOPHBIX CPEACTB U MUKPOIPOLECCOPHBIX CUCTEM
Ha UX OCHOBE.

2 Pa3nes 2. 7/KuzHeHHbIH HUKI pa3padoTku HHGOPMALMOHHO

CHCTEeMBbI

1. Kackagnast MoJiens.

2. CiupasieBUHAs MOJIEIb.

3. )Ku3HEeHHBI! UKII pa3paObOTKU CUCTEMBI IPUHATHS PELICHUS
Ha 0a3e NporpaMMUpOBaHHUsI MUKPOKOHTpOJLIEpA.

4. BeeseHnue B aBTOMaTU3UPOBAHHbBIE HH(OPMAITHOHHBIE
cucTeMbl. M3ydeHne ocHOB pa3padOTKy HHPOPMALMOHHBIX
CHUCTEM.

5. PaccMoTpeHne HEKOTOPBIX METOJ0B MPUHATHS PEIICHHUS.

3 Pa3nes 3. ApxuTeKTypa MHKPONIPOLIECCOPHBIX CHCTEM

1. CocraB 6a30B0i1 MUKpPOTIPOLIECCOPHOI CUCTEMBI.

2. CucremMHas HIMHA.

3. XapakTepucTuka HHTep(eicoB B CUCTEME.

4. OOMeH JaHHBIMH C BHEIIHEH CPeIoi.

5. bydepuzanus n neMynbTUIIIIEKCHPOBAHKE IIMH apeca U
naHHbIX. Otanune ["apBapackoi apXUTEKTyphl OT
apxuTekTypsl pon Heitmana.

6. Paciuupennas ['apBapackast apXUTeKTypa MUKPOKOHTPOJLIIEpA.
AJNropuT™M IpHUHLUIA paboThl KOHTPOJLIEpa.

7. CoBpeMeHHbIE MUKPOKOHTPOJIIEPHI.

8. Opranusanus MoJICUCTEMbI TaMSITH.

4 Pa3znen 4. OcHOBBI IporpaMMHUpoBaHus Ha si3bike Python.
1. IlepemenHsble
2. UYwucna
3. Crpoknu
4. Cnucku
5. CnoBapu




6. Koprexu

7. Omnepatopsl

8. Omeparop if

9. Iuxisr while

10. Huxe! for

11. OyHKIMK

5 Paszgea S. Boruncaureabnbie yerpoiicrsa HPII

1. ®yHKUUU BBIYMCIHATEIBHBIX YCTPOUCTB.

2. CrpyKTypa M Ha3HAYEHHUE 3JIEMEHTOB OJIHOTPOLIECCOPHBIX
YIPABJISIIOLUX YCTPOUCTB.

3. CrpyKTypa MyJIbTH MHUKPOIPOIIECCOPHBIX BHIYNCIUTEIBHBIX
YCTPOMCTB.

6 Pazgen 6. Mukpoxkomnbiorep Raspberry Pi

1. Omwucanue Raspberry Pi.

2. Ilpumenenne Raspberry Pi Ha KOHKPETHBIX IPUMEpPaX.

3. PaccmoTpenue u3ydeHHOro MaTepHuaia, apXUTEKTYphI,
(YHKIIMOHATBHBIX BO3MOKHOCTEMH, alllapaTHIX CPEJCTB U
0c0o0eHHOCTEH MPUMEHEHHsI MUKPOKOHTPOJUIEPOB Ha
KOHKPETHBIX MPUMEPAX.

4. PaccMoTpeHHE HEKOTOPBIX METOJIOB MTPUHSATHUS PEIICHHS.

7 Paznen 7. U3yueHue MUKPOKOHTpoJIepa ESP32

1. OG6mee onrcanre MUKPOKOHTPOJILIEpA.

2. JloCTOWMHCTBA M HEJIOCTATKH.

3. Hcnonb3oBaHUE U OTIMYUTEIBHBIE YEPTHI
MHUKPOKOHTPOJLIEPA.

4. PaccMOTpeHHe HEKOTOPBIX METOJOB MPUHSTHS PEHICHUS

8 Pasnean 8. [lepudepuiinbie ycrpoiictrea HPII

1. Pabota ¢ ynbTpa3ByKOBBIMH JaTYUKaMHU

2. Pabora ¢ nHppaKpaCHBIMH JaTYUKAMH

3. Pabora co cBeToanogamMu

9 Pa3nen 9. IlIporpamMupoBanue Ha3eMHOM

PO0OTOTEXHMYECKOH MIAT(POPMBI

1. TIporpammuposanue asuxenust HPII

2. IIporpammupoBaHue paboThl CBETOANOI0B BUIUMOTO U
yIIbTpauoIE€TOBOIO CIEKTPa

3. IIporpammupoBanue paboThl HHPPAKPACHOTO JaTYMKA

4. TlporpammupoBaHue paboThl YIbTPa3ByKOBOIO JaTUunKa

5

ITporpammupoBanue cuntbiBarens RFID-metok

4.3. IlpakTtuyeckue (ceMUHAPCKUE) 3aHATUSA
TeMbl MpakTHYECKUX 3aHATHIA U X TPYIAOEMKOCTh IPUBECHBI B TAOIHIIE 5.

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

Ne
/o

Templ mpakTH4EeCKUX
3aHATHI

N3 Hux Ne
@opMBI IPAKTUYECKUX | TpynOeMKOCTh, |IPAaKTUYECKOH |pa3jierna
3aHATUH (qac) MOATOTOBKH, | AUCIUI
(dac) JIUHBI

VY4eOHbIM MJIaHOM He MPEAYyCMOTPEHO

Bcero




4.4. JlabopaTopHbIEC 3aHATHS

Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYJOEMKOCTb IPUBEICHBI B TA0IUIIE 6.

Ta6ymia 6 — JlabopaTopHbIe 3aHIATHS U MX TPYJOEMKOCTh

N3 Hux Ne
e HaunmenoBanue 1a00paTopHbIX padboT TpyaOEMKOCT®, | PAKTHUECKOH | pasjeiia
/1 (gac) MOArOTOBKH, | JUCLHII
(gac) JIMHBI
Cemectp 7

1 | YnopaBneHue 31eKTpOABUTATEIIMU 5 Paznen
POOOTOTEXHUYECKOTO CPEACTBA, pacueT 8
MIPONJICHHOT'O PACCTOSTHUSL.

2 | JIBmxeHne poOOTOTEXHUUECKOTO CPEJCTBA O 3) Paznen
JIUHUH OCPEICTBOM MH(PPAKPACHBIX 8
JTATYNKOB. YTIPABJICHUE CBETOINOIAMH
BUJIUMOTO U HH(PAKPACHOTO CIEKTPA.

3 | JIBmwkeHne poOOTOTEXHUIECKOTO CPEICTBA H ) Paznen
Ha OCHOBE JIaHHBIX, TIOJyYaeMbIX C 9
YIBTPa3BYKOBBIX TaTYMKOB. [Ipoxoxaenue
JTaOUpHUHTA.

4 | Jlokanuzamus Ha ocHOBe 3HKO1epoB U RFID- 8 Paznen
METOK. 9

5 | Koneunslit aBTOMaT poOOTOTEXHUYECKOTO 8 Paznen
CpeJcTBa. 9

Bcero 34

4.5. KypcoBoe npoeKkTHpoBaHHEe/ BHIIOTHEHUE KyPCOBOW pabOThI

VY4eOHBIM MJIaHOM HE IPETYyCMOTPEHO

4.6. CamocrosTenbHas padoTa 00yJaroIuXcs
Bunsl camoctosiTensHON paboThI M €€ TPYIOEMKOCTh MPUBEIEHBI B TabnuLe 7.
Tabmuna 7 — Bunbl camocTosTenbHONU pabOThI U €€ TPYA0EMKOCTh

. Bcero, | Cemectp 7,
Bun camocrositensHOl paboTh
qac qac
1 2 3
W3yueHne TeOpeTHIecKoro Marepuasia
34 34
nucturaHbl (TO)
KypcoBoe npoextupoanue (KII, KP)
PacuetHo-rpaduueckue 3aganus (PI'3)
Brinonnenue pedepara (P)
IToaroToBKa K TEKyIIEMY KOHTPOJIIO 18 18
ycneBaemoctu (TKVY)
Jomamraee 3amganne (/13)
KonrtposbHble paboThl 3a04HrKOB (KP3)
IToaroToBka K MpOMEKyTOYHOU 5 5
arrectanuu (I1A)
Bcero: 57 o7




5. IlepeueHnb y4eOHO-METOAMUECKOTO OOECTICUCHUS
JUISL CAMOCTOSTEITLHOM PabOThI 00YUAIONMIUXCS TTO TUCIUIUIMHE (MOTYITIO)

Y4eOHO-METOIMUECKUE MaTEPHAIbl JIJII CAMOCTOSITEIIbHON pabOThl OOYYArOIIMXCSl YKa3aHbI B
ma. 7-11.

6. IlepeueHb MeyaTHBIX U FIMEKTPOHHBIX YIEOHBIX U3AHUIN
[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(}OPMaLMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTu « IHTepHeT»
[lepeuenn AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcoB MH(pOpPMaLOHHO-
TEJICeKOMMYHUKAalIMOHHONW ceTn «MHTepHeT», HEOOXOOUMBIX MJii OCBOCHHS JUCIHUILIAHBI
npuBezieH B Tabnmue 9.

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

https://www.raspberrypi.org | Uudopmarmonssiii pecypc Raspberry

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHM
8.1. [lepeyeHp TPOTPaMMHOTO OOECHEUEHUS, HCIOIB3YEeMOTO0 TMPH 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 uCHONMB3yeMBIX 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
00pa30BaTeIILHOTO TpoIiecca Mo TUCIUTLUIHHE, TIPECTaBICH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKOH 06a3bl

Ne HaunmenoBaHue cOCTaBHOM yacTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOHN 0a3bl (pu HEOOXOMMOCTH)
1 | MynpTuMenuiiHas JeKIUOHHAS ayIUTOPUS 110
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2 | KoMmbrOTepHBIN Ki1acce 110

3 | JJaboparopus «VHXEHEPHBIH rapax» 110

10. Onenounble cpeacTBa s MPOBEACHUS TPOMEKYTOUHOM aTTeCTaIlN
10.1. CocTaB OIEHOYHBIX CpPEACTB I MPOBEICHUS TMPOMEKYTOYHOH aTTeCTalluu
00ydJaronuxcs mo IMCUUILIMHE TpUBeIeH B Tabnwuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JJIsl IPOBEACHHSI POMEKYTOYHON aTTeCTaIlluN

Buj npomexxyTouHOM aTTecTaluu IlepeueHb OLICHOUYHBIX CPE/ICTB

OK3aMeH Crrcok BONpPOCOB K 3K3aMEHY;
[IpumepHSIii nepeueHb BOIPOCOB JIJIsI TECTOB.

10.2. B kauecTBe KpUTEpPHUEB OIICHKH YPOBHSI C(HOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETCHIIMA OO0y4YaIONIUMUCS MPUMEHSIETCS S-Oa/uThbHas MIKaia OIEHKA CcHOpMHUPOBAHHOCTU
KOMIIETEHIIHIA, KOTopas mpuBeeHa B Tabumie 14. B TeueHne cemectpa MOXKET HCIIOJIb30BAThCS
100-0annpHast ~ mKama ~ MOAYJBHO-PEUTHHTOBOW  CHUCTEMbl ~ YHUBEPCUTETa,  IpaBHUia
UCIIOJI30BaHUSI KOTOPOM, YCTAaHOBJICHBI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATUBHBIM aKTOM
'YAIL
Tabnuna 14 —Kpurepuu onieHKH ypoBHS chOPMUPOBAHHOCTH KOMIETCHITHI

Or11eHKa KOMITETEHITUI

Xapakrepuctvka chOpMUPOBAHHBIX KOMIIETCHLII
5-0ayupHad mIKama paKTep (bopvmp

— oOyyaromuiicss TIyOOKO H BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepHal;

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

— ONMHpasiCh Ha 3HAHWS OCHOBHOW W JOTIOJMHHUTEIHHOW JINTEPATYPHI,
TECHO MPHBS3LIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHHS C MPAKTUICCKON
JIESITCIIBHOCThIO HAIPABJICHMUS,

— yMeJI0 00OCHOBBIBAET U ApPTYMEHTUPYET BBIIIBUTAEMbIC UM HJICH,

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— cBOOOJIHO BIIAJICET CHCTEMOM CIIeMaTN3UPOBAHHBIX TTOHSTHH.

«OTIIMYHO»
<(Ga4YTCHO»

— o0yyarouiicss TBEPI0 YCBOMI MPOTPaMMHBIN MaTepuan, TpaMOTHO U
M0 CYWIECTBY M3JaraeT €ro, ONUpasCh Ha 3HAHUS OCHOBHOM
JTUTEPaTypHI,

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBAET YCBOCHHBIE 3HAHUS C MPAKTHUYECKOW J1€ATEIbHOCTHIO
HaIlpaBJICHUS,

— apryMEHTUPYET Hay4YHbIE MTOJ0KEHNUS,

— JIeJIaeT BBIBOABLI U 00OOIICHHS;

— BJIQJICET CUCTEMOM CIIeIMAIM3UPOBAHHBIX OHITHH.

(XOPOLIO»
GaduTCHO»

— o0yyaronuiicss yCcBOMJI TOJIBKO OCHOBHOM NMPOrpaMMHBIM MaTepual,
[0 CYUIECTBY M3JIaraeT €ro, OMHpasch HAa 3HAHUS TOJILKO OCHOBHOM
JUTEPaTypPhI;

— JIONyCKaeT HeCYIIECTBEHHbIE OIINOKU U HETOYHOCTH;

— HCTIBITBIBACT 3aTPyJHEHHMsS] B TNPAKTHUECKOM NPUMEHEHHWH 3HAHUH
HaIpaBJICHUS;

— ¢J1a00 apryMEeHTHPYET HayuHbIE MTOJI0KEHMUS,;

— 3aTpyaHsieTcs B (GOpMYIMPOBAHUN BBIBOJOB M 000OIICHHUI;

— YaCTUYHO BJIAJIC€T CUCTEMOM CHENMAIN3UPOBAHHBIX TOHSITHIA.

«YAOBJICTBOPUTCIIEHO»
GaduTCHO»

— O0ydJaromuiicss HE YCBOWJI 3HAYUTEIBHOW 4YacTH MPOrPaMMHOTO
MaTrepuana;

— JIONYCKaeT  CYLIECTBEHHbIE  OMIMOKM W  HETOYHOCTH  IpH
paccMOTpeHHH poOIeM B KOHKPETHOM HalpaBlIeHUH;

— WCTIBITBIBACT TPYIHOCTH B MPAKTHYECKOM MPUMEHEHUH 3HAHHIA;,

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,

— He (JOpMYIIHPYET BBIBOJAOB H 0000IICHHH.

HCYIOBJICTBOPUTCIILHO»
«HC 3a4YTCHO»
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10.3. TunoBble KOHTPOJILHBIE 3a/IaHUS WM UHBIE MaTePHAIIBI.
Bompocsr muist sk3amMeHa npeacTaBieHsl B Tadbnuie 15.

Tab6muma 15 — Boripocs! y1st 5x3aMeHa

Ne /i [Tepeuenb BOIIPOCOB AJIsI 3K3aMEHA Kon
UHJIMKaTopa

1. Knaccugukarus TUIIOB U apXUTEKTYpP COBPEMEHHBIX OIIK-6.3.1
MHUKPOKOHTPOJJIEPOB.

2. O06J1acTH IPUMEHEHUSI MUKPOKOHTPOJUIEPOB. OITK-6.3.1

3. [TpunuMnB NocTpoeHus napamienbHoro nopra. [logkmouenne | OIIK-6.3.1
BHEIIHUX YCTPOMCTB K MUKPOIIPOLIECCOPY.

4. [TpyHLIMIIBI TOCTPOEHUS MOCIIE10BATENBHBIX TOPTOB. Buibl OIIK-6.3.1
110CJIEJ0BATENIbHBIX IIOPTOB.

o. S3bIKM IpOrpaMMUPOBAHUS U1l MUKPOKOHTPOJLIIEPOB. OITK-6.3.1

6. Hanucanue nporpamm 11t MuUKponporeccopoB. [lonsitue OIIK-6.3.1
IPOTPaMMbI-MOHHUTOPA U OTIEPALIMOHHOMN CUCTEMBI PEabHOTO
BpPEMEHHU.

7. Oco0eHHOCTH apXUTEKTYPbl MUKPOKOHTPOJLIIEPOB. OIIK-6.3.1
ITonynsipHble cemeiicTBa MUKPOKOHTPOJIIEPOB.

8. Kak MOXHO KOHBEPTHPOBATh BXOAHbIE 3HAUEHUS OJHOTO OIIK-6.3.1
Jlana3oHa, B BBIXOHbIE 3HAUEHMsI JPYroro auana3oHa?

9. Uro npousBoaut komanza delay? OIIK-6.B.1

10. Uro Takoe [LI1IM? OI1K-6.3.1

11. UYro takoe oTopesuctop? OIIK-6.3.1

12. Uro sBrsieTcst nepeMeHHoi B Python? OIIK-6.B.1

13. O KakK#X BCTPOEHHBIX THIIaX OOBHEKTOB SA3bIKA OIIK-6.B.1
POTPaMMHUPOBAHUS BBl Y3HAIN?

14, Kakumu TunaMu Moryt ObITh IPEJICTaBICHbI uncia? OIIK-6.B.1

15. Mo:KHO 11 3anmKrcaTh MAaTEMAaTHYECKYIO OTIEPALINIO C OIIK-6.B.1
NEepEeMEHHOI Tak, 4TOOBI 3aTEM IOJIyYeHHOE 3HaUCHHE ObLIO
IIPUCBOEHO €i?

16. UeM cTpOKH OTJIMYAIOTCS OT CHUCKOB, CJIOBapei? OIIK-6.B.1

17. Yo 0011ero y CHUCKOB U KOPTEKEH? OIIK-6.B.1

18. Jlns yero ucnonb3yroTes oneparopsl? Kakue onepatopsl Bam OIIK-6.B.1
BCTPETHJIUCh B U3YYEHHOM pazjene?

19. Kax BemosnHsiroTcst iukiiel while u for? OIIK-6.B.1

20. Jlnis uero Hy»kHbl (QYHKIIMU U KaK UX BBI3BATh? OIIK-6.B.1

21. ArnpoOanuio Kakux 6a30BbIX PUHIUIOB (PYHKIIMOHUPOBAHUS OIIK-6.3.1
Ha3zeMHbIX PC 1mo3BoJsieT ocynecTBiIsiTh po0oT?

22. Uto BXOIUT B COCTaB 0A30BBIX AJIEMEHTOB KOHCTPYKIIMH? OI1K-6.3.1

23. Kakas xonecHast 6a3a HCITOJIb30BaHA MTPH PeaTH3aAIAH OIIK-6.3.1
paccMaTpuBaeMoi poOOTOTEXHUUECKOM MIaT(hopMbl?

24, [lepeuncnure BEIUNCIUTEIBHBIE YCTPOWCTBA B COCTABE OIIK-6.3.1
CHCTEMBI.

25. Kakue nopter GPIO npenHasHaueHsl 111 MOBEPXHOCTHOTO OIIK-6.3.1
mMoHTaxxa — HAT-ycrpoiicts? HazoBute nux Homepa.

26. HazoBuTe nporeccop, HCIOIb30BaHHBIN B OCHOBE OIIK-6.3.1
MuKpokoHTposuiepa ESP32. Kakoe konn4ecTBo BbIBOJOB
peagru30BaHO B MOCIETHEM?

27. Yem sBisercs Raspberry Pi? Onumute HazHadeHnue ocHoBHBIX | OITK-6.B.1
noptoB. Kakne QyHKIIMN UMU pean30BbIBAIOTCS?

28. I'e pacnonoskensl Y 3-matunku podborta u mouemy? B kakom OIIK-6.3.1
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KoJinyecTBe?

29. Packpoiite ab6pesuarypy MMC u naiite onpenenexue. OITK-6.3.1
30. Ornumure npuHiun padotel UK-m1arunka. OIIK-6.3.1
Bormpocsr (3amaun) nis 3avera / qudd. 3adera npeacTaBieHsl B Taduie 16.
Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / qudd. 3adera
Kon
Ne i/m [lepeuens BonpocoB (3aga4) amns 3a4yera / qudd. 3ayera HHKaTOpa

Y4eOHbIM MJIaHOM HE IPETyCMOTPEHO

MpeACTaBICHBI B Ta0mwmIe 17.
Tabmuua 17 — IlepeueHb TeM 7151 KypCOBOTO MPOSKTUPOBAHMSI/BHIIOJTHEHUSI KYPCOBOM pabOThI

[lepeyenp TeM Ui KypCOBOTO TPOEKTUPOBAHUS/BBIOIHEHUS KypCOBOH pabOTHI

No /I [TpuMepHBIii IepedeHb TeM Il KypCOBOI'O IPOEKTUPOBAHUS/BBIIIOJIHEHUS
B KypCcOBOI1 pabOThI
Y4eOHbIM IJIAHOM HE IPEAYCMOTPEHO
Bonpockl s npoBeneHUs MPOMEXYTOUYHOM aTTecTallud B BHJE TECTHUPOBAHUSA

IpeJICTaBICHBI B Ta0wmie 18.
Tabnuna 18 — [IpumepHbIil nepeyeHb BOPOCOB JJIs TECTOB

Ne /i IIpuMepHBIii IepeYeHb BOIIPOCOB ISl TECTOB Koz
WHJUKAaTOpa
1. | B kakoii ctpouke HeT omuoku? OIIK-6.B.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. JIns cuuThIBaHUSA 3HAYEHUS C AaHAJIOTOBOT'O BXO/1A UCIIOJIb3YETCS OIIK-6.B.1
KOMaHJa
1. digitalRead()
2. digitalWrite()
3. analogRead()
4. analogWrite()
3. | Kakas ¢yHKIMS 3amMChIBACT MICEB0-aHATIOrOBOE 3HaYeHue, ucnons3ys | OITK-6.B.1
CXEeMY C HIMPOTHO-UMMYIbCHON Moaysiireit (PWM), Ha BBIXOTHOM
BBIBOJI, ITOMe4YeHHBIH Kak PWM?
1. pinMode(pin, INPUT)
2. analogWtite (pin, value)
3. nalogRead (pin)
4. digitalRead (pin)
4. | Kakoil pyHKIMe B mporpaMMe MOXHO Ha3HaYUTh BIBOAY HopT BBoaa: | OIIK-6.B.1
1. pinMode(pin, INPUT);
2. Serial.begin(9600);
3. void loop (){}
4. val = Serial.read ();
5. | Ha xakue xapakTepucTHKHU mpoueccopa Biuser pazaenenue namatu MK | OIIK-6.3.1
Ha NMaMATh MPOTPaMM U MaMATh TaHHbBIX?
1. o6bem mamsTH
2. BHepromnoTpediIeHue;
3. TPOW3BOJIUTEILHOCT;
4. CTOUMOCTB;
6. | Ilogcucrema mamMsiTH MUKPOKOHTPOJUIEPA HE CONCPIKUT OI1K-6.3.1
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MaMsTH JaHHBIX
MaMSATH IIPOrpamM;
ONEepaTUBHOMN MaMATH;
aCCOLIMATUBHOM MaMSTH;

PonbE

7. UTto 03HaUaeT MOSBUBINASACSS TIOCIE KOMITEIAHUH mporpaMmmsbl omnbka " | OITK-6.B.1
"PIN 1" was not declared in this scope™?

1. He 3akpsiTa cko0a i HET ToYkH 3ansaToi mocie "PIN1"

2. B ckerue He 00ObsiBiieHa niepemenHast "PIN1"

3. B ¢dyakuum pinMode() He ncmoas3oBano nums mopta "PIN1"

8. | Ilpoueccopsl, B KOTOPBIX HAOOP BHIMOIHIEMBIX KOMaH COKPAIIEH 10 OIIK-6.3.1
MUHUMYMa, OTHOCSITCS K THITY:
1. RISC-mpoueccopsr;
2. Tlpomneccopsl ¢ ['apBapackoit apXUTEKTYPO;
3. CISC-npoueccopsr;
4. Tlponeccopsl ¢ [IpHHCTOHCKOM apXUTEKTYPOH.

9. | MukpormnpoleccopHas cucTeMa KaKkoro THIa pa3padaThIBaeTCs yalle OIIK-6.3.1
BCEro?
1. MuUKpOKOMIIBIOTEP
2. KOMIBIOTEP
3. pa3pabotka HE TpeOyeTcsl, UCIOIB3YIOTCS TOTOBBIC CUCTEMBI
4. MHMKPOKOHTpPOJLIEP

10. | Kakas apxuTekTypa MUKpOIIpolieccopa xapakrepusyercs pazaenenuem | OITK-6.3.1
MaMSTH JaHHBIX M AMSITH TIPpOTpamMm?
1. ®ou-Heiimana
2. TapBapackas
3. IIpunHCTOHCKAs
4, KeMmOpumKckas

11. | Kakas cxema 1oka3bIBaeT JIOTHYECKUE CBA3U MEXKIY DJIEMEHTaMHU OIIK-6.3.1
CHCTEMBbI U BMECTE C BPEMECHHBIMU JIHarpaMMaMU MTOJTHOCTHIO
ornpeaenseT GYyHKIUH alapaTHON 9acTH U Ta&T TOJTHOE MIPEICTABICHHE
o eé pabore.

1. crpyxrypHas

2. TPUHIMIHAATBHAS

3. (dyHKIIMOHABHAS

4. moTokoBas

12. | MukporporeccopHasi cicTeMa Kakoro THITa He 00ecrieunBaeT OIIK-6.3.1
yIipaBJieHHE BHEIIHUMHU YCTpOicTBaMu?
1. MUKPOKOHTpPOJIIEP
2. KOHTpOJIEp
3. Bce TUIBI 00ECTIEYNBAIOT YIIPABIEHNE BHEITHUMHU YCTPOMCTBAMHU
4. KOMIIBIOTEp

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYAIOUIUXCS 3a0YHON (OPMBI
00ydYeHus, IpeJICTaBICHbI B Ta0mwmie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeno

10.4. MeToquveckre ~ MaTepUalbl,  ONPEACISAIONIAE  TPOUEAYPHl  OICHUBAHUS
WHAWKATOPOB, XapaKTEpU3YIOUUX JTambl (OPMUPOBAHHUS KOMIIETSHIIMH, coAepxarcs B
JOKAJIbHBIX HOpMaTUBHBIX akTax [ YAII, pernaMeHTHpYOIMUX MNOPSIO0K U MPOUEaypy
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IPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH M MIPOMEKYTOUHON aTTeCTallMi 00yJaroIuXcs
I'VAIL

11. Meroaudeckue yKa3aHus A1 00yUJaIOMUXCs 110 OCBOCHUIO JUCITUTUTHHBI

11.1. Meroauyeckue yKazaHus s OOy4YalOIIMXCS 110 OCBOCHUIO JIEKIIMOHHOTO
MaTepuaia

OCHOBHOE Ha3HAYEHME JICKIIMOHHOIO MaTepuaia — JIOTHYECKH CTPOWHOE, CUCTEMHOE,
riyOOKoe W SICHOE HW3JIOKEHHE ydeOHOro marepuana. HasHadeHune COBpEMEHHOM JIEKIMHU B
paMKax JIUCLMILJIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(POPMALHUIO IO TEME, 2 B OCBOCHUH
dyHaaMeHTaNbHBIX TpOOJIeM JUCHMIUIMHBI, METOJOB HAyYyHOrO IIO3HAHMSA, HOBEWUIIMX
JOCTMDKEHUI HaydHOM MbIciu. B yueOHOM mporecce JIEKIUs BBINOIHAET METO0JI0IMUYECKYIO,
OpraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIUH. JIEKIMs pacKpbIBaeT MOHATUHHBIN anmapar
KOHKPETHOH o0yiacTH 3HaHus, €€ mpoOseMbl, AAaeT LeJbHOE NPEACTaBICHUE O AUCLUILIMHE,
IIOKA3bIBAET B3aUMOCBSI3b C IPYTUMH JIUCHUIUIMHAMU.

[TnanupyemMble pe3yabTaThl IPU OCBOEHUH 00yYaroIUMUCS JIEKIIMOHHOTO MaTepuaa;

— TIOJYy4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OIPEIEISIETCS LEIEBOM YCTAHOBKOM K Ka)K10M KOHKPETHOU TEME;

— TIOJIyu€HHE OIbITa TBOPUYECKOI pabOThl COBMECTHO € IIPEIOJIaBaTENIEM;

— pa3BuTHEe HOPOPECCHOHATBHO-/IENOBBIX  KauyecTB, JIIOOBM K TNpeAMETy H
CaMOCTOSITEJIbHOTO TBOPYECKOT0 MBIIUIECHUS.

— TOsBJIEHHUE HEOOXOAMMOI0 HHTEPECa, HEOOXOAUMOTIO JIsl CAMOCTOSITENILHON pabOThI;

— TOJy4YyeHHE 3HAHUNH O COBPEMEHHOM YPOBHE pa3BUTHS HAyKM M TEXHUKH U O
IIPOrHO3€ UX Pa3BUTHsI HA OJIMKalIIne Tobl;

— HayuyuTbCs METOJUYECKH oOpabaTbiBaTh MaTepuan (BbIACIATH TJIaBHBIE MBICIU U
MOJIO)KEHUS, MPUXOAUTh K KOHKPETHBIM BbIBOJIAM, IOBTOPSATh HX B  pa3iIM4HbIX
dbopMynupoBKax);

— TOJIyuYeHHE TOYHOTO TOHUMAHHUS BCEX HEOOXOIMMBIX TEPMUHOB U TIOHSATHH.

JlekuMOHHBI MaTepuall MOXET CONPOBOXKIATHCA JEMOHCTpauuend CIaioB H
UCMOJIb30BAaHUEM DA3/laTOYHOI0 MaTepualla IpH TMPOBEIEHUH KOPOTKMX JTUCKYCCHH 00
O0COOEHHOCTSIX MPUMEHEHUSI OT/AIETbHBIX TEMATHUK I10 TUCHUIUINHE.

CrpyKTypa npefocTaBieHusl JEKIHNOHHOIO MaTepuara:

— YcrTHOe u3n0XeHue nH(popMaluy, WLTIOCTPUPYEMOH CllalilaMH NPE3eHTallUY;

— JleMoHcTpanus rpa@uueckux MarepuaioB (B TOM yucie (poTo-, BUAEO-, IpauKOB,
TaOJIML ¥ T.1.) B LEJISX BU3YyaIU3al[MH MPEACTABIEHHON B YCTHON (opMe uHpOopMaIuy;

— OOGcyx/eHne noxy4eHHo! nHpopmanuu B popme TUCKYCCUH, pa30op MPaKTUYECKUX
IIPUMEPOB.

11.2. Meroauueckue ykazaHus A OOYyYaroIUXCs IO BBIIOJIHEHUIO J1a00pPaTOPHBIX
pabot

B xozme BbIMONHEHMsS J1a0OpaTOpHBIX paboT oOyyaromuics JOJKEeH YriyOuTh H
3aKpenuTh 3HAHUS, NMPAKTUYECKUE HABBIKH, OBIIAJIETh COBPEMEHHOW METOTUKOW M TEXHUKOU
HKCIIEPUMEHTAa B COOTBETCTBUH C KBAJU(HUKAIMOHHONH XapaKTEPUCTHKONW OO0YyJaromerocs.
BrimonHenne 1abopaTopHbIX pabOT COCTOUT M3 3KCHEPUMEHTAIbHO-TPAKTUYECKOM, pacueTHO-
AQHAJTUTUYECKON YacTe U KOHTPOJIBbHBIX MEPOTIPUATHH.

Breinonnenue nabopaTopHbIX pabOT 00ydaromUMCS SIBJISETCS HEOTHEMJIEMOW YacThIO
U3yYeHHs] JTUCLMIUIMHBI, OIpenenseMoil y4yeOHbIM IUIAaHOM, M OTHOCHUTCS K CpEICTBaM,
00ecIeunBarONINM PEHICHUE CIEAYIONINX OCHOBHBIX 337124 00yJaromerocs:

— TIpHOOpeTeHHe HaBBIKOB HCCIENIOBaHMsS MPOIECCOB, SBICHUH M  OOBEKTOB,
U3y4aeMbIX B PaMKax JTaHHOW JUCIUIUTHBI;
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— 3aKpeIUIeHHE, pa3BUTHE U JIETAlM3alUs TEOPETHUYECKUX 3HAHHM, MOJYYEHHBIX Ha
JEKIMX;

— TOoJIyueHHe HOBOM MH(OpMAINH 10 U3Y4aeMOH TUCIUILIIHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSTENbHOH  paboThl ¢ 1a0opaTOpHBIM
o0opyoBaHrEeM U pudopamu.

1. Ilpuctynats Kk paboTe MOXKHO TOJBKO MOCIIE 03HAKOMJICHUS C paOOYUM MECTOM.

2. Tlepen BximouennemM OBM yOeauTbCs B TOM, UYTO BCS BKJIIOYCHHAS B CXEMY
KOMMYTallMOHHasl anmnapaTrypa (KHOIKH U Ap.) HAXOIUTCS B HAJUJIEKAIEM COCTOSHUU.

3. Ilpu BKIIIOUEHUU U B MPOIIECCE PETYIUPOBAHUS CIEIUTH 3a MOKA3aHUSIMH OCHOBHBIX
IIPOTrPaMMHBIX MOJYJIEH.

4. B nporecce paboThl HE OCTABIATH 0€3 MPUCMOTpa pabouee MecTo, KOTOpOe HaAXOAUTCS
110J1 HAIIPSDKEHUEM.

5. He xacaTbCsi HEM30JUPOBAHHBIX YacTell MpUOOPOB M ammapaToB, KOTOPHIE HAXOIATCS
101 HAIIPSKEHUEM.

6. K nabGopaTopHbIM 3aHATHUSM JIOMYCKAIOTCS TOJBKO T€ CTYIEHThI, KOTOPHIE YCBOWIH
npaBuiia 6€30MaCHOCTH.

9. JIabopatopHble pabOThI BBHIOIHAIOTCS OpUTaIOf CTYACHTOB B COCTaBEe HE MEHEE IBYX
YEJIOBEK.

10. Kaxzaplii CcTyIeHT JODKeH TMOATrOTOBUThCA K JabopartopHoit pabote. Ilpu
HEJ0CTaTOYHOU MOJITOTOBKE CTYJEHT HE JIOMYCKAETCSI K €€ BBIIIOJHEHUIO.

11. Hanncannas mporpamma J0JKHA ObITh IPOBEPEHA MpEnoiaBaTesieM, KOTOPhI mocie
IIPOBEPKU JaeT pa3pelleHue Ha IPOBEIEHUE OIIbITOB.

12. Tlepen BKIIOYEHHUEM NPOrPaMMBbl CTYAEHT, MPOU3BOIALINI JaHHYIO OIMEpaIuIo,
JIOJKEH TPEAYIPEAUTD YICHOB CBOEH Opuraabl 00 3ToM (pazoit «HaunmHaem sKCriepuMeHT.

13. Pe3ynbTaThl M3MEpPEHH MO KaXKIOW XapaKTEPUCTUKE JIOJDKHBI OBITh MPOBEPEHBI
npernojaBaTesieM.

14. Tlocne nopaboTKu mporpamma J10JKHA ObITh MPOBEPEHA MPEToaaBaTesIeM.

15. B cinyyae BO3HMKHOBEHMsI aBapUWHON cuTyauuu (IOSIBIEHUE JbIMa, 3aaxa rapu,
HECBOMCTBEHHBIX 3BYKOB, MCKphl M Jp.) Ha paboyeM MecTe HEOOXOIUMO HEMEIJIEHHO
oTKJIIOUNThE DBM 0T HanpsikeHust U cOOOIIUTH 00 ’TOM COOBITUH MPENOAaBaTEIIIO.

16. CtyneHT noymxkeH OepexxHO oOpalaThCs ¢ MPEJOCTaBIIEMbIM eMy 000pyI0OBaHUEM U
KOMIIBIOTEPHON TEXHUKOH, 3allpelaeTcs AejaaTh HaAMUCH MEJIOM, KapaHAallloM U YepHUIIAMU.
Henb3ss 3arpoMoskaate pabouee MecTo NpuOOpaMu U anmapaTamMH, KOTOpbIE HE UCIOJIb3YIOTCS B
nabopaTopHOi paboTe, OCTaBIATh HA HUX KHUTH, TETPAAH U Jp. IPEIMETHI.

17. K cnemyrouieMy 3aHATHIO KaXAbId CTYAE€HT JOJDKEH COCTaBUTh OTYET IIO
npenblayiei 1adbopaTopHOi paboTe B COOTBETCTBUM C YCTAaHOBJIEHHOH (OPMOH.

CrpykTypa u dopma oTueTa 0 JabopaTopHOH paboTe

B ordere 00s3aTenbHO AOMKHBI OBITH OTpaKeHBI Cienyromue pasaensl: «HasBanue»
«enb pabots», «Conepxanue paboTbl», «CXembl UCHBITAHUNY», «Pe3yabTaThl U3MEpeHUuil u
BBIUMCIICHUI», «AHAIN3 MOJYyYEHHBIX XapaKTEpUCTUK M KpaTKue BBIBOJbDY. B coctaB oTuera
MOTYT OBITh BKJIIOUEHBI JPyrHe pa3zeiibl, KOTOpPbl€ YUHUTBHIBAIOT CHEHU(UKY BBITOIHAEMON
nabopaTopHO# paboThI ((POTO IKCIIEPUMEHTOB, TPOTPAMMHBIN KO U Ap.). HeoOxonumpie cXembl,
PUCYHKM M TrpadUKd MOXKHO YEpTHTh KapaHIAIIOM JIMOO C MCIOJb30BAaHMEM CIeElHaTbHbBIX
MPOrPaMMHBIX TPOAYKTOB Ha MEPCOHATLHOM KOMITBIOTEpE.

TpeboBanus k 0hopMIEHUIO OTYETA O JIAOOPATOPHOI paboTe

Pe3ynbTaThl BHINOJHEHHBIX J1a00OpaTOPHBIX pabOT, OPOPMIISIIOTCS B BHUAE OTYETa IO
onHOMY 00pasiy. OTueT MUIIyT C OJJHOM CTOpOHBI TucTa Gpopmara A4 (pazmepom 210%297 mm).
OcCHOBHBIE HA/IMUCH BBIMOJIHSIOT B COOTBETCTBUH ¢ ['occTannapToM.

Bce BbInonHeHHBIE U TIOAMMCAHHBIE PYKOBOIUTENIEM OTYETHI 10 JIAOOPATOPHBIM paboTam
CKJIa/IBIBAIOT B JIOTHYECKOW MOCIEA0BaTENbHOCTU U OpourtopyroT. [Ipu Oosbliom KoiudecTBe
cTpanul (0ojiee ECsATH) COCTABISIOT COAEp)KAHHWE OTYEeTa, KOTOPBIA pa3MelaloT B ajabOome
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10CJI€ TUTYJBHOTO JHcTa. TUTYIBHBIN JIUCT AOIDKEH MMETh Haamuch «KypHan mabopaTOpHBIX
pabot (oTueThl)» ¢ haMuiIeld pyKoBOIUTENs (TIPETOaBaTesb) U UCTIOJTHUTENS (CTYICHT).

11.3. Mertoauueckue yKazaHus JUIsi OOYYaIONIMXCS MO MPOXO0XKICHHIO CAMOCTOSITEIHbHOM
paboThI

B Xoze BBITIOJIHEHUSI CaMOCTOSITEIbHON PabOThI, OOYYAIONIUIICS BBIMOJIHAET PadOTy IO
3aJJaHUI0 ¥ TIPU METOJUYECKOM PYKOBOJCTBE IPEIoaaBaTelis, HO 0e3 ero HermocpeJICTBEHHOIO
YUYaCTHSI.

B mporiecce BBIMOTHEHHSI CaMOCTOSITENIEHON paboThl, Yy oOydaromierocst (GhopMuUpyeTcs
nenecoo0pa3Hoe MIaHUPOBaHUEe pabouero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMCHUS
N HABBIKM B YCBOCHHMU W CHCTCMATHU3ALIUH HpI/IOGpeTaeMBIX 3HaHI/If/'I, O6CCHC‘-H/IBaeT BBICOKHUH
YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOYUYEHHS, IIOMOTAeT IIOJYYUTh HABBIKH TTOBBINICHHS
po(hecCHOHATLHOTO YPOBHSL.

MeroauyeckiMH ~ MaTepuallaMH,  HaNpaBJSIONIMMU  CAMOCTOSITENIbHYIO — paboTy
00y4aroUuX CSASBIISIOTCS:

—  y4e0OHO-METOIMYEeCKUI MaTepHall 1o IUCIUILTHHE.

11.4. Meroauueckue yka3zaHus Uil OOy4aroIMXCs IO IPOXOXKICHHUIO TEKYIIEro
KOHTPOJI YCIIEBAEMOCTH

Texkymuil KOHTpPOJIb YCIEBAEMOCTH IIPELYCMaTpPUBAET KOHTPOJIb KayecTBa 3HAHUU
00y4aroIuxcsl, OCYLIECTBISEMOIO B TEYEHUE CEMECTpa C IIeJIbI0 OLIEHUBAHMS XOJa OCBOCHMS
JUCLIUATIIINHBI.

Tect npencraBisger coboil HabOp CTaHIAPTU3UPOBAHHBIX 3aJaHUN, MO pe3yiabTaTaM
BBIIIOJIHEHHSI KOTOPBIX MOXXHO H3MEPHUTh HEKOTOPBIEC JINYHOCTHBIE XAPAKTEPUCTHKH, a TAKKE
YPOBEHb YCBOEHUS 3HAHUM, YMEHHMI U HaBBIKOB UCHBITYeMOro. [IpumepHbIi iepedeHb BOIIPOCOB
JUUIsl TECTOB MpeJCTaBiieH B Tabmuie 18.

[lonoxuTenpHBIA  pe3ysbTaT TEKYIIEro KOHTPOJI YCHEBAEMOCTH JA€T CTYIEHTY
JIOTIOJTHUTENbHBIA Oalll PU MPOBEACHUHM IPOMEXKYTOUHOM arTecTaluu. Pe3ynbTaTel TEKyLIEro
KOHTPOJISI MOTYT YYMTBIBATHCS IIPU ITPOBEIEHUH IIPOMEKYTOYHON aTTECTALINH.

Cucrema OLEHOK IpHU IMPOBEIECHUU IMPOMEKYTOYHOW aTTeCTAallMH OCYIIECTBISETCS B
cooTBeTCTBUM C TpeboBaHusMu [lonokeHuit «O TekyleM KOHTPOJIE YCIIEBAEMOCTH U
POMEXYTOUHOM artectanuu cTyAeHToB ['YAII, oOydarommuxcss 1Mo mnporpamMmbsl BBICHIETO
oOpazoBanusi» U «O MOAYIBHO-PEUTHHIOBONM CHCTEME OIIEHKM KayecTBa y4eOHOW paboThI
crynentoB B 'Y AIy.

11.5. Metoauueckue yka3zaHus A 0Oy4aroUIMXcs MO MPOXOKICHHUIO MPOMEKYTOUHOMN
aTTecTalun

[Ipomexyrounas  artectanus  OOydaloIIUMXCsl — MpeAycMaTpUBaeT  OICHUBAHHE
IPOMEXKYTOUHBIX M OKOHYATENIbHBIX PE3yJlbTaTOB 00ydeHus no aucuuiuinHe. OHa BKIIIOYAeT B
cedst:

— D9K3aMeH — (¢opMa OIEHKM 3HaHHMH, MOJyYeHHbIX OOydaromMMcs B Ipoliecce
U3y4eHHs BCel AMCLUUIUIMHBI WM €€ YacTH, HaBBIKOB CaMOCTOSITENIbHOW paboThl, CHOCOOHOCTH
NPUMEHSTh MX JUI pEIHICHUs NPAKTUYECKUX 3ahad. DK3aMeH, Kak IMpaBUiIO, MPOBOIUTCS B
NEpUOJ HSK3aMEHALIMOHHOW CECCHMM M 3aBEPIUAETCS aTTECTAlMOHHON OLEHKON «OTIMYHOY,
«XOPOLIOY, «YAOBJIETBOPUTEIBHO», «HEYIOBIECTBOPUTEIBHO.

Cucrema OLEHOK IpU IPOBEIECHUU IPOMEKYTOUHON aTTeCTAlMU OCYLIECTBIAETCS B
cooTBeTCTBUU ¢ TpeboBanusMu [lonoxennit «O TekyleM KOHTPOJE YCIEBAEMOCTH U
OpOMeXyTouHOW arrectauuu cTyfaeHToB ['YAII, oOywaromuxcss MO NpOrpaMMbl BBICIIETO
obpazoBanus» U «O MOIYTBHO-PEUTHHTOBOM CHCTEME OIICHKM KadecTBa y4eOHOW paboThI
crynentoB B 'Y AIy.

[IpomexyTouHass aTTecTalus OLIEHUBAETCS MO pe3yibTaTaM TEeKYIIEro KOHTPOJIS
ycrieBaeMocTH. CIMCOK BOMpPOcoB (Tabuuua 15) K IpoMeKyTOYHON aTTeCTallii YTBEpPXKIaeTcCs
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kKadenapoil M BBLAACTCS CTYACHTAM s O3HaKoMJeHHsA. B ciydae, ecnu CTyIeHT 1O
YBAKUTEIbHOW MPUYMHE HE BBINOJIHWI TPEOOBAHMS TEKYLIET0 KOHTPOJIS, €My MPEIOCTaBIsIeTCs
BO3MOYKHOCTb CHaTh 3aJ0JDKCHHOCTH II0 IIPONYLICHHBIM TemaMmM. PopMa mpoBeAcHUs
IIPOMEXKXYTOYHOM aTTeCTalluy — NUCbMEHHAsL.
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Jluct BHeceHUs U3MEHEHUH B pabouyro IporpaMmMy JTUCITUTUIUHBL

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHusl
Kadeapsl

Ionmuce
3aB.

kadempoit
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