MMHUCTEPCTBO HAYKHU U BRICHIEI'O OBPA30OBAHUS POCCHUICKOM
OEAEPALINN
(benepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHNUE BBICIIETO
00paszoBaHUs
"CAHKT-IIETEPBYPI'CKUI1 TOCYJIAPCTBEHHbBI YHUBEPCUTET
ADPOKOCMMYECKOI'O ITPUBOPOCTPOEHUA"

Kadenpa Ne 31

YTBEPXIAIO
PykoBonuTens HanpaBiieHUS

I.T.H.,1ipod.

(IOJDKHOCTB, y4. CTEICHb, 3BAaHUE)

B.®. IIumakos

(vHMIMAIBI, (aMUITIS)

(moxnuck)

« 22 » wmona 2023

PABOYAS ITPOTPAMMA JJMUCLTATTJIMHBI

((HpOFpaMMI/IpOBaHI/IC JOTUYCCKUX UHTETPATIbHBIX CXEM)
(HaumeHoBaHMe JUCIUILINHEI)

Kon nanmpasieHust moaroTroBKu/
CIIELIMATIbHOCTHU

16.03.01

HaumenoBanue HaITpaBJICHU

Texnuueckas gpusnka
MOJATOTOBKH/ CIIEUATIBHOCTH

HanmenoBanue
PU3NYECKUE METOBI KOHTPOJIS KaUyeCTBa U JUArHOCTUKU
HaIpPaBJIECHHOCTH
®opma 00yueHus OYHas

Cankr-IlerepOypr— 2023




JIuct cornacoBanust paboueil mporpaMMbl AUCHUTUINHBI
[Iporpammy cocraBui (a)

JIOIEHT, K.T.H., TOIICHT B.U. boiikos

(OKHOCTB, Y4. CTETICHB, 3BAaHHE) (moamucsk, nara) (MHUIMATEL, (aMuITHs)

[Tporpamma omobpeHa Ha 3aceqanuu kadeapsr Ne 31

«22» WroHS 2023 1, mpoTokoi Ne 6

3aBeayrommii kadempoit Ne 31
I.T.H.,Ipo . B.®. lumakos

(y4. creneHsb, 3BaHHE) (moanuce, nara) (MHUIMANBI, (haMUITHA)

OteerctBenHsbIit 32 OI1 BO 16.03.01(01)

CT. IPENOJIABATEIb H.B. PemernukoBa

(OIDKHOCTB, Y4. CTCTICHB, 3BaHUE) (moamuce, nara) (MHUIMATEL, (aMuITHs)

3amectuTenb qupekTopa HHCTUTYTa Ne3 1o Meroanueckoil pabore

CT. MPEeNoJaBaTeib H.B. PemernukoBa

(OIDKHOCTB, Y4. CTCTICHB, 3BAaHUE) (moamucs, nara) (MHUIMATEL, (aMuITHs)



AHHOTaNINA

Hucuummuza «lIporpaMMupoBaHue JIOTMUECKUX MHTErPajbHBIX CXEM» BXOIUT B
o0Opa3oBaTellbHyI0 IpOrpamMMmy BhICIIEr0 oOpa3oBaHUS — mporpamMmy OakanaBpuara IO
HanpasJIeHUI0 NoAroToBky/ crnenuanbHoctd 16.03.01 «Texauyeckast pusnka» HaNpaBICHHOCTH
«®Du3nueckue MeETOJbl KOHTPOJS KadecTBa M JUArHOCTHKWY. JIMCUMIUIMHA peanu3yercs
Kapenpoii «Ne31».

JlucuuniuHa HalejaeHa Ha GOpMUPOBAHKE Y BBITYCKHUKA CIIETYIOIIUX KOMITETEHIUI:

ITK-5 «CrocoOHOCTh HCIONB30BaTh TEXHUYECKHE CPEICTBA AJISl ONPEACTICHUS OCHOBHBIX
apaMeTpoB TEXHOJOTUYECKOTO MpoIlecca, U3YUEHHsI CBOUCTB (PU3UKO-TEXHUYECKHX OOBEKTOB,
U3JIeIIMI U MaTEPUAIIOB)

[TIK-6 «CriocoGHOCTh NPUMEHSATH COBpEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOIHH, aKeThl
NPUKJIAJHBIX TPOTPAMM, CETEBBIE KOMITBIOTEPHBIC TEXHOJIOTHU U 0a3bl JaHHBIX B MPEIMETHON
o0JacTu Jyisl pacuera TEXHOJIOTUYECKUX ITapaMeTPOB»

ConepxaHue IUCHMIUIMHBI OXBaTBIBAET KPYT BOMPOCOB, CBA3aHHBIX C pa3pabOTKOM
U(POBBIX YCTPOUCTB yIpaBlieHUsI U 00paOOTKH HHPOPMAIIHH. .

[IperoaBanyie MUCHMIUIMHBI TPEAYCMAaTPUBAET CleAylomue (HOpMBI OpraHU3alUuN
yueOHOro Impoliecca: JEeKI1H, J1abopaTopHble paboThl caMOCTOsTeNbHAsA paboTa 00yJaronierocs.

[IporpaMMoil IUCHUIUIMHBI NPEIYCMOTPEHBI CIEAYIOUIME BHJbI KOHTPOJSA: TEKYILUN
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUHAsI aTTecTanus B opme AudhepeHInpOBAaHHOTO 3a4eTa.

OO6miast TpyA0EMKOCTh OCBOCHHMS JAUCIIUIUIMHBI COCTaBiIsET 4 3a4eTHBIX eauHulbl, 144
Jaca.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUH »



1. TlepedeHb MIAHUPYEMBIX PE3yIbTATOB OOYUCHHS 1O AUCIUILTAHE

Henu nmpenogaBaHusl TUCHUIUIMHBI MOJIyY€HUE OO0Y4YaIOUIMMUCS HEOOXOIMMBIX 3HAHUI,
YMEHH W HaBBIKOB B oOjacTu pa3pabOTKM W UCHBITAHUU YCTPOMCTB YIpaBIICHUS
TEXHOJIOTMYECKUMHU TMPOLIECCAMU, U3YUEHHUSI CBOMCTB (PU3UKO-TEXHUYECKHX OOBEKTOB, U3IEIUN
U MaTEpUAJIOB.

1.1, JucuuniuHa BXOOUT B  COCTaB  4acTd, (GOPMUPYEMOHl  y4yaCTHHUKaMHU
00pa3oBaTesbHBIX OTHOIIECHUHM, 00pa30BaTEIbHOM MPOrpaMMBbl BBICIIETO 0Opa3oBaHUs (J1ajee —
OI1 BO).

1.2. TlepeuyeHb IUTAHUPYEMBIX PE3YJILTATOB OOYUEHUS MO TUCIUTUIMHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrate m3ydeHUs AMCHUILIMHBI OOYUYAIOUIUICS MOJDKEH O0JanaTh CIEAYIOUTUMU
KOMIETSHIMSIMH WK WX YacTaMu. KoMneTeHIMy U MHAMKATOPHI UX JTOCTHXKEHUS MPUBEICHBI B
tabnuue 1.

Tabmuna 1 — [lepeyeHp KOMIETEHIMN U HHANKATOPOB MX JOCTHXKCHHS

Kon n
Kareropus (rpynna) Kon u HauMeHOBaHWE UHIMKATOPA JOCTUKEHUS
HanNMEHOBaHHE

KOMIICTCHIIUN KOMIICTCHIIU
KOMIICTCHIIUHU

IT1K-5 CrnocoOHOCTE
HCII0JIb30BaTh
TEXHUYECKUE
CpEeICTBA JIJIst
onpeeIeHus

OCHOBHBIX .
[Tpodeccuonanbubie [1K-5.3.1 3HaTh OCHOBHBIE CBOWCTBA (DU3HUKO-
napaMeTpoB

KOMIICTCHIIN TCXHUYCCKUX 06’I)€KTOB, I/I3I[eJII/II71 H MaT€puajioB
TCXHOJIOTHYCCKOT'O

nporiecca, U3y4eHus
CBOMCTB (PpU3UKO-
TEXHUYECKHUX
00BEKTOB, U3AECINN U
MaTepUajoB

IIK-6 CriocobHOCTE
MPUMEHSATH
COBpPEMEHHBIC
nH(pOpMaIMOHHBIE
TEXHOJIOTHH, ITaKETHI
MIPUKITaTHBIX
[Ipodeccuonanbubie | MPOTpaMM, CETEBHIE
KOMIIETEHITUH KOMITbIOTEpPHBIE
TEXHOJIOTHHU U 0a3bl
IaHHBIX B
IIPEAMETHOU
obnactu 1y pacuera
TEXHOJIOTHYECKHX
apamMeTpoB

ITIK-6.Y.1 ymeTh NpUMEHATH NaKEThl MPUKIIAIHBIX
IIPOrpaMM B paMKax MHKEHEPHOH 3a1auu
I1IK-6.B.1 BnageTh HaBBIKAMHU HCIIOJIB30BAHUSI
KOMITBIOTEPHBIX TEXHOJIOTUH B paMKax
npodeccuOHaIbHOMN 1 TeTbHOCTH

2. Mecro nucuumiauHsl B cTpykType OI1
JucnurnnuHa MokeT 6a3upoBaThCsl Ha 3HAHUSIX, PaHee MPUOOPETEHHBIX 00YJarOITUMUCS
P U3YYEHHUH CIENYIOIIMNX AUCIUIIINH:
— « AnroputMuzanus v NporpaMMHUPOBAHUE  »,
— « DIEKTPOHUKA»
— « JluckpeTHass MaTemMaTruKa.




3HaHMs, TNOJYYEHHBIE NPU HU3YUYEHUU MaTepuala JaHHOM IUCIUIUIMHBI, UMEIT Kak
CaMOCTOATCIIbHOC 3HAYCHUE, TaK U MOT'YT MCITIOJI30BAaThCA IMPU N3YUCHUHN APYTUX AUCHUILINH:

— « IIpoMsbllITIEHHAS 3TIEKTPOHUKAY,

— « DJIEKTPUYECKHUE MALIUHBI U aIllapaThl ».

3. OO0BEM U TPYJOEMKOCTh JUCIUILTAHBI
JlanHbie 00 00mEeM O0beMe JUCHUILIMHBI, TPYJOEMKOCTH OT/ACIBHBIX BHUJOB Y4ECOHOMH
paboThI 1O TUCIUILIMHE (M paclpeieieHue 3TOH TPYAOEMKOCTH 110 CeMeCTpaMm) IPEeACTaBICHbI B
Tadymue 2.

Tabmuna 2 — O0beM U TPYAOEMKOCTh JUCIUILITUHBI

TpynoeMKocTh 1o
Bun yueGHO#I paboThI Bceero cemMecTpam
Ne6
1 2 3
Oowan mpyooemKocmp OuCyuUnIUHbLL, 4/ 144 4/ 144
3E/ (uac)
H3 nux uacoe npakmuueckoil n0020moeKu 34 34
AyoumopHhuie 3auamus, BCEro 4ac. 51 51
B TOM YHCIIE:
nexmun (JI), (gac) 17 17
npakTuueckue/cemunapckue 3anatus (I13),
(dac)
nabopaTtopHbie paboTsl (JIP), (yac) 34 34
KypcoBoii mpoekT (padota) (KII, KP), (gac)
9K3aMeH, (Jac)
Camocmosmenvnas paboma, Bcero (dac) 93 93
Buo npomesicymounoit ammecmayuu: 3ayer,
madd. 3ager, sk3amen (3auer, udd. 3au, M. Hudd. 3ad.
K3 F*) 3au.

*k
HpI/IMe‘IaHI/IeZ KaHAUJATCKHUU 3K3aMCH

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyI0EMKOCTH TUCIUILTHHBI IO pa3/eiaM U BUAAM 3aHITHIA.
Paznensl, TeMBI TUCIUTIIMHBI U MX TPYJAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Ta6n1/1ua 3-— Pa3,[[eJ'IBI, TEMbI JUCHUIUJIMHBI, UX TPYAOCMKOCTb

Pasnenbl, TeMbI AUCHUTLTHHBI Jlexunn | 113 (C3)) - JIP KT CPC
’ (dac) (dac) (uac) (dac) (gac)
Cemectp 6
Pasnen 1. Beenenue. Mcropus pa3sButus
M (ppoBOI TEXHUKHU yIIPABICHUS
TE€XHOJIOTMYECKUMH ITpoLeccamu. Tumnosas 2 0 0 0 2
ApXUTEKTypa MU(DPOBOI CHCTEMBI
YIpaBJICHUS.
Pazgen 2. KoMOMHANMOHHBIE TOTHYECKUE CXEMBI 6 0 12 0 32
Paznen 3. LludpoBbie 371eMEHTHI AMATH U UX
HPHMECHCHHUE 8 0 8 0 20
Paznen 4. MUKpOIPOrpaMMHBIE aBTOMATBI 4 0 14 0 32
Pasnmen 5. Apxutekrypa coBpementbix [TJIMC 2 0 0 0 7
Hroro B cemectpe: 17 34 93




Hroro

17 0

34 0

93

00yyJarouuMucs

IIpakTHyeckass IMOATOTOBKA
ONPEIEICHHBIX  TPYAOBBIX

poheccuoHaNbHOM JeSTeNbHOCTDIO.

3aKJIH04YacTCA
bymxumii,

B HEMOCPEACTBCHHOM
CBSI3aHHBIX C  Oynymei

4.2. CopnepxaHue pa3/iejoB U TEM JICKIIMOHHBIX 3aHSATHI.
ConepxaHue pa3ieiioB M TeM JICKIIMOHHBIX 3aHITHI MTPUBEICHO B Ta0OHIIE 4.

Ta6mmma 4 — ComepxaHue pa3AesioB U TEM JIEKIIMOHHOTO UK

BBITTIOJIHCHHUH

Howmep pazaena

Hazsanwne u COACPpIKAHUE PA3CIIOB U TEM JICKIIMOHHBIX 3aHATUH

1

YIpaBJICHUA.

Paznen 1.1 Beenenue B nuctmiuinny . Mctopust pa3Butus
HU(PPOBON TEXHUKH YIPABJICHUS TEXHOJIOIMUECKUMHU
nporeccamMu. TuUnoBas apxuTeKkTypa nu(poBoil cucTeMbl

Pa3nen 2.1 KomOMHAIIMOHHBIE JIOTHYECKHE CXEMBI, OCHOBHBIE
AJIEMEHTBI U peanu3yeMbie ()YHKIHH
Paznen 2.2 Cunre3 KOMOMHAILIMOHHBIX JIOTHYECKHUX CXEM
Paspen 2.3 OnruMuszaiysi KOMOMHAIIMOHHBIX JIOTHYECKUX CXEM

Paznen 3.2 [Ipumenenue Tpurrepos

Paznen 3.1 Ludpossie smeMeHTs! maMsaTy. TpUrrepbl

Pa3nen 4.1 TunoBas apXUTeKTypa MUKPOIIPOTPaMMHOI'0 aBTOMAara

Paznen 4.2 MukporporpaMMHble aBTOMAThI C IPUHYAUTEIBHON U
€CTECTBEHHOM aJpecalysiMUu

Paznen 5.1 Apxurekrypa coBpemennbix [TJINC

4.3. Tlpaktudeckue (cCeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHIA U X TPYAOEMKOCTh IPUBECHBI B TAOIUIIE 5.

Tabmuna 5 — [IpakTuueckue 3aHsATHS U UX TPYJOEMKOCTh

N3 aux No
Ne | Tewms! npakTuyeckux | POpMBI MPAKTUYECKUX | TPYIOEMKOCTh, |MPaKTHYECKOH |pasmena
/1 3aHATHI 3aHATHI (dac) MMOATOTOBKH, | AUCIIHAIL
(gac) JIMHBI
Y4eOHBIM MIaHOM HE MPEAYyCMOTPEHO
Bcero
4.4. JlabopatopHble 3aHATUS
Tembl 1a0OpaTOPHBIX 3aHATUH U UX TPYIOEMKOCTh MIPUBEACHBI B TabHIIE .
Tabmuna 6 — JlabopaTropHble 3aHATHS U UX TPYJOEMKOCTh
N3 anx No
Ne TpynoeMKOCTb, | MPaKTUUECKOM | pa3jena
HaumenoBanme nabopaTopHbix paboT pyA - | TP pasit
n/m (uac) MTOATOTOBKH, | JHCLIHII
(gac) JINHBI

Cemectp 6




1 | CuHre3 KOMOMHAIIMOHHON JIOTUYECKON CXEMBI 4 4 2.1
2 | OnruMmsarnusg KOMOMHALIMOHHON JIOTHYECKON 4 4 2.3
CXEMBI
3 CuHTE3 U UCClIeI0BaHNE MMAPAIETbHOTO 4 4 2.2
cymMMaTopa
4 HccnenoBanue AeIUTeNs 4acTOThI 4 4 3.1
5 Hccnenosanue mocienoBaTeIbHOro 4 4 3.2
CyMMaropa
6 CHHTE3 MUKPOIIPOTPaMMHOTO aBTOMATa C 4 4 4.1
JIBYMsI aJJPECHBIMU TOJISIMU
7 CuHTE3 MUKPONIPOrpaMMHOTO aBTOMAaTa ¢ 6 4 4.2
OJIHUM aJIPECHBIM TI0JIEM
8 CuHTE3 MUKpPOIPOrpaMMHOTO aBTOMaTa ¢ 4 4 4.3
pa3AeIeHHON €CTECTBEHHOM ajipecanueit
Bcero 34

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBHITIOJHEHUE KyPCOBOU PabOTHI
Y4eOHBIM MJIaHOM HE TPETyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00y4aromuxcs
Buner camocTosTenbHON pabOTHI M €€ TPYA0EMKOCTh IPUBEICHBI B TA0IHUIIE 7.

Tabmuna 7 — Bunbel camocTosTenbHON paboThI U €€ TPYAOEMKOCTh

N Bcero, | Cemectp 6,
Bua camocrositensHOM paboThI
qac qac
1 2 3
N3yueHue TeopeTnyeckoro Marepuania
58 58
nucuurnael (TO)
IToaroToBka K TEKyIIeMy KOHTPOIIIO 17 17
ycneBaemoctu (TKVY)
IToaroroBka K MpoOMeXyTOYHOU
18 18
atrectauuu (I1A)
Bcero: 93 93

5. IlepeueHb yueOHO-METOINYECKOTO OOECTIeUeHUS
JUISL CAMOCTOSTETTEHOM PabOThI 00YUAIONIMXCS TT0 TUCIUIUIUHE (MOIYITIO)
Y4eOHO-MeTOInYeCKHe MaTepualibl JUIsl CaMOCTOSATENIbHOW paboThl 00ydaromuxcs yKa3aHbl B
. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YU€OHbBIX U3TaHUN
[lepedyeHb MeUaTHBIX U DJEKTPOHHBIX YYeOHBIX M3/IaHUH MPUBEIEH B TaOIUIE 8.
Tabnuua 8— [lepeyeHp Me4aTHBIX U JIEKTPOHHBIX YUEOHBIX U3TaHUI

Komuectso
SK3EMIUTSIPOB B
Hlnp/ bubnuorpapuyeckas ccpuika oubnmiorexe
URL anpec
(KpoMe AIIEKTPOHHBIX
HK3EMILISIPOB)
621.38 OCHOBBI MUKPOAJIEKTPOHUKH H 14
C50 MHUKPOIIPOLIECCOPHOIN TEXHUKU
[Tekct] : yae6Hoe mocobue / FO.




A. CmupHos, C. B. Cokonos, E.
B. Tutos. - 2-e u3n., ucmnp. - CIIO.
: Jlann, 2013. - 496 c.

https://e.lanbook.com/book/281222 | Bogoso3os, A. M.
MUKpPOKOHTPOJLIEPHI IS CUCTEM
ABTOMATHKH : yaeOHOEe rmocodue /
A. M. BonoBo3oB. — 2-e u3f.,
ucnp. u gon. — Booraa :
Nudpa-Unmxkenepus, 2022. — 168
c.— ISBN 978-5-9729-1071-

7. — TeKcT : 2eKTpOHHbIi //
JlaHb : 3IIEKTPOHHO-
OnOIMOTEYHAs CCTEMa. aBTOPH3.
II0JIb30BaTEIICH.

Mapuenko A.JI., Ocpanpn C.B.
JlaGopaTOpHBIf MPaKTHKYM IO
ANEKTPOTEXHUKE U JICKTPOHUKE B
cpene Multisim. YueOHoe
nocobue s By3oB. — M.: JIMK
IIpecc, 2010. — 448 c.: uin.

7. IlepedeHs 371€KTPOHHBIX 00pPa30BaTEIbHBIX PECYPCOB
MH(POPMALMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTn « HTepHeT»

[Tepeuenn AIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcos UH()OPMAIIMOHHO-
TEJIEKOMMYHHUKAIIMOHHON cetn «MHTepHEeT», HEOOXOMUMBIX JUISI OCBOCHHUS TUCIMILIMHBI
npuBe/ieH B Tadymie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpPA30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJICKOMMYHHUKAIIMOHHOHU ceTH «/HTepHeT»

URL anpec HaumenoBanue

www.cta.ru “CoBpeMEeHHbIE TEXHOJIOTMY aBTOMAaTH3alun

http://www.microcontroller.ru/ | “SIMEX CosepiencTBo ynpaBnenus”

8. Ilepeuenr MHGOPMAITMOHHBIX TEXHOIOTHIA
8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEUCHHMsI, HCIIOB3YeMOTO TIPH OCYIIECTBICHUH
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUINHE.
[TepeueHs UCTIOIB3YEMOT0 MPOTPAMMHOTO OOeCTICUeHUs TTpeicTaBieH B Tadsmire 10.

Tabmuua 10— IlepedyeHs nporpaMMHOro o0ecrieyeHHs

Ne m/m HanmenoBanue

1 Multisim 14.0

8.2. IlepeueHp MH(OPMALIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEeMbIX npu
OCYIIIECTBIICHUU 00Pa30BaTEIHLHOTO MPoIiecca 1Mo JUCIUILTHHE

[lepeuenr uCHONB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEICTaBICH B
Tabauie 11.

Tabnuua 11— Ilepeyens HHPOPMALIMOHHO-CITPABOYHBIX CHCTEM

Ne i/ HaumeHnoBanue

He npenycmotpeno




9. MarepuanbHO-TeXHHYECKas 0a3a
CocraB MaTepHaIbHO-TEXHUYECKONW 0a3bl, HEOOXOAMMOM JUIsi  OCYIIECTBIICHUS
00pa30BaTeNBLHOTO MpoIiecca Mo TUCIUTUIHHE, IPEICTaBIeH B Tabmuiel 2.

Ta6smmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

Ne HanmeHnoBanue cocTaBHON 4acTH Homep aynuropun
/T MaTepUaIbHO-TEXHUYECKON Oa3bl (ipu HEOOXOTUMOCTH)

1 | MynpTuMenuiiHas JeKIUOHHAS Ay TUTOPUS

2 | KoMmbroTepHbIi Kilace

10. Omnenounble CpencTBa s MPOBEACHUS IPOMEKYTOUHOM aTTeCTaIlN
10.1. CocTaB OIICHOYHBIX CPEIACTBAJS MPOBEACHUS TMPOMEKYTOYHOM aTTECTAI[UH
00ydJaronuxcs mo IMCUUILIMHE TpUBeeH B Tabnwuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JJIsl TPOBEACHHUSI POMEKYTOYHON aTTeCTaIllun

Bup HpOMC)KYTOQHOﬁ aTTeCTalnu Hepequb OICHOYHBIX CPCACTB

JuddepennmpoBannbIii 3a4ET Crrcox BOIPOCOB;

10.2. B kadyectBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMucs MpUMEHseTcsl 5-0ajuibHas IIKaja OLEHKU C(HOPMUPOBAHHOCTU
KOMIIETEHIIUM, KOTOpasi puBeaeHa B Tadnuue 14. B TeueHue cemecTpa MOXET UCIOIb30BATHCS
100-0annpHast ~ mKajga ~ MOJAYJBHO-PEUTHMHIOBOM  CHUCTEMbl ~ YHUBEpPCUTETa,  IpaBUIa
UCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabmmna 14 —Kpurepuu onieHKH ypoBHS chOPMHUPOBAHHOCTH KOMIETEHITHI

OrieHKa KOMITETEHITUN

XapakTeprucTrka chOpMUPOBAHHBIX KOMIIETEHITUI
5-0ayuipHad mIKaia paKIep (bopup

— oOyyaromuiicss TIyOOKO H BCECTOPOHHE YCBOWJI IPOTPAMMHBII
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIIE0BATEIHLHO U TPAMOTHO €T0 U3JIaraer;

— ONMHUpasiCh Ha 3HAHHUS OCHOBHOM W JOTMOJIHHUTEIHHOW JUTEPaTypHI,
TECHO TPHBS3LIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHHSI C MPAKTUICCKON
JESITEIIbHOCTHIO HAIPABJICHYS;

— yMeJo 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAEMBIE UM UJIEH;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— cBOOOJTHO BJIAJICET CHCTEMOM CIIeMaTN3UPOBAHHBIX TTOHSITHH.

«OTIIMYHO»
(Ga4YTCHO»

— o0yyJaronuics TBEpI0 YCBOMII MPOTPAMMHBIN MaTepuai, TpaMOTHO U
MO0 CYIIECTBY W3JIaraeT €ro, OINUpasCh Ha 3HAHUS OCHOBHOM
JTUTEpaTypHl;

— HE J0IMYCKAET CYIIECTBEHHBIX HETOYHOCTEN;

— YBSI3BIBACT YCBOCHHBIE 3HAHUS C MPAKTHUYECKOW JIE€ATEIbHOCTHIO
HaIlpaBJICHUS;

— apryMEHTUPYET HayYHbIE MTOJI0KEHHUS;

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— BIIAJICET CHCTEMOM CIIeIIMAIM3UPOBAHHBIX TOHITHH.

«XOPOIIIO)»
«3aYTEHO»

— o0yyarouuiicss YCBOMJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepual,
[0 CYLIECTBY M3JIaraeT €ro, ONMpasch HAa 3HAHUSA TOJIBKO OCHOBHOM
JUTEPATYPBI;
«Yy/IOBJIETBOPUTENILHOY» | — JIOMYCKAaeT HEeCYIECTBEHHbIE OIIUOKHA U HETOYHOCTH;

«GauTEHO» — UCTIBITHIBACT 3aTPYJHEHHUS B MPAKTUYECKOM IPUMEHEHUH 3HAHHM
HaIpaBJICHUS;
— cnabo apryMeHTUpPYeT Hay4dHbIE MTOJIOKEHHS;
— 3aTpynHsieTcs: B GOPMYJIUPOBAHUH BBHIBOJOB M 0000IICHUH;




OI1reHKa KOMIIETEHITN

5-0aiubHas mKana

XapaxrepucTuka chpopMUPOBAHHBIX KOMITETEHIUI

— YaCTHUYHO BJIAJICET CUCTEMOM CIELIMATU3UPOBAHHBIX MOHATUI.

HCYIOBJICTBOPUTEIILHO
«HEC 3a4YTCHO»

— oOyyarolmuiicss He YCBOWJ 3HAYUTENIbHOM 4YacTh MPOrpaMMHOIO

MarepHana;

— JIONTyCKaeT  CYIICCTBCHHBbIE  OMMOKA W  HETOYHOCTH
pPaccMOTPEHHH MPOOIIEM B KOHKPETHOM HaIPaBICHUM;

— HCTIBITHIBACT TPYIHOCTH B IIPAKTUYECKOM IPUMEHECHUH 3HAHUIA;
— HE MOXKET apryMEHTUPOBATh HAy4YHbIC TIOJI0KCHUS,

— He (HOPMYIHPYET BHIBOJAOB M 0000IICHHIA.

pu

10.3. TunoBble KOHTPOJIbHBIC 33aHUS WK HHBIE MAaTePUAIIBI.
Bormpocs! (3agaun) nmst s5Kx3ameHa npeicTaBiieHbl B Tadnuie 15.

Tabmuna 15 — Borpocs! (3a1aumn) s 9K3aMeHa

Ne i/t

[lepeuens BompocoB (3aa4) AJsl IK3aMEHa

Kon
WHIUKaTOpa

Y4eOHBIM IIIAaHOM HE MPEAYCMOTPEHO

Bompocsr (3amaun) s 3aueta / qudd. 3auera npegcraBieHsl B Tabmuie 16.
Ta6mmma 16 — Boripocs! (3amaun) mis 3aueta / audd. 3adera

Ne i/m [epeuens BompocoB (3anay) st 3auera / nudd. 3agera

Kon
WHIUKAaTOpa

1 1 Hopmaineabie ¢popmbl ipeacTaBieHus: OyIeBbIX GyHKINH

3 Bbruucnienue HenuHeHHON (GYHKIUU TaOJINYHBIM METOOM.

Oco0OeHHOCTH anmapaTHON pean3aluu

3 TuMbI MOCTOSHHBIX 3aIIOMUHAIOLIMX YCTPOUCTB

4 TIporpaMMmupyeMble JIOTHUECKUE UHTETPAJIbHBIE CXEMBI

5 MuxkponporpamMuslii aBTomat (MITA). Haznauenue.
[Tpunuun nocrpoenust. Tepmuubl. O6001IEHHAS CXeMa.
OcHoOBHBIE TapaMeTPhI

6 udparopsr u nemmdparopsl

7 MyJibTUIIIEKCOPBI U AEMYIbTHILIEKCOPBI

8 Tpurrep. Tunsl Tpurrepon

[IK-5.3.1

2 1 MITA ¢ npuHyIuTeNnbHOH afpecanueil u AByMs apeCHbIMU
nosisMu. Peanusanust 1 o0coGEHHOCTH IPOrpaMMUPOBaHUS

2 MIITA c npunyauTenbHON agpecanield 1 OAHUM aJIpeCHBIM
nosieM. Peanuzanust 1 0COOEHHOCTH MPOTrpaMMHUPOBAHUS

3 MIIA c ectrecTBeHHOI anpecanueil. Peanuzanus u
0COOEHHOCTH MPOTrpaMMHUPOBAHUS

[IK-6.Y.1

3 1 MoaenupoBanue KOMOMHAIIMOHHBIX cxeM B makete Multisim
2 [Tpumenenue xkapt Kapao
3 [IpumeHeHne TpurrepoB

[1IK-6.B.1

[lepeuenr TeM s KypCOBOTO MPOEKTUPOBAHUSA/BBIIIOJHEHUSI KYypCOBOM pabOTHhI
MpeJICTaBICHbI B Ta0nwmie 17.
Tabnuna 17 — Ilepeyens TeM Juist KypcOBOTO NPOEKTUPOBAHMSI/BBITIOIHEHUS KYPCOBOM pabOTHI

Ne i/t

KypCcOBOil pabOThI

[TpuMepHBIii IepedeHb TeM il KypCOBOTO MPOEKTUPOBAHUS/BBITTOIHEHHS

Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO




Bonpockl i1 mpoBeneHHs MPOMEXYTOYHOM aTTecTallud B BHJAE TECTHUPOBAHUSA
npezcTaBieHsl B Tabmuie 18.

Tabnuna 18 — [IpuMepHbIi IEpeYeHb BOPOCOB JJIsI TECTOB

Kon

No /it [IpumepHbIil epedeHb BOMPOCOB JIJIs1 TECTOB
UHAMKATOpa

He npenycmorpeno

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCLUMUIUIMHE OOYYAIOUIMXCS 3a04HON (HOpPMBI
00yd4eHus1, IpeIcTaBIeHbI B Ta0mie 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX PadOT

No i/t [TepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Meroguueckue  Marepuaibl,  ONPEACHSAIONIME  HPOIEIyphl  OLICHUBAHHSA
WHAUKATOPOB, XapaKTEpU3YIOLUX dTanbl (OPMUPOBAHHUS KOMIIETCHLUH, COJIEPKATCi B
JOKAJIbHBIX HOpMaTuBHbIX akTax [YAIL, pernameHTUpyrOIIMX MOPAJOK W HPOLEAYPY
MIPOBEJICHUS TEKYIIEro KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTallMi O0yJaroluxcs
I'VAIL

11. Meroaudeckue yKa3aHus Uil 00YJIArOIIUXCS TI0O OCBOCHUIO TUCITUTUIAHBI

11.1. Meroauueckue yKazaHus IS OOyYarOIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
marepuania .

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOIO MaTepuajia — JIOTUYECKH CTPOMHOE, CHCTEMHOE,
ryOOKoe U sCHOE M3JI0KeHue yueOHoro marepuana. Ha3HaueHue COBpPEMEHHOM JIEKIMM B
paMKax IUCLMIIIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(OPMALMIO 110 TEME, a B OCBOCHUU
GyHaaMEeHTANBHBIX TPOOJIEM JUCHMIUIMHBI, METOJOB HAyYyHOrO ITO3HAHHSA, HOBEUIINX
JOCTHDKEHUI HaydHOHM MbIciau. B yueOHOM mporecce JIEKIUs BBIMOIHAET METO0JI0IMUYECKYIO,
OpraHU3aIMOHHYI0 U MHPOPMAMOHHYIO (QyHKIUHU. JIeKIMs pacKkpbIBaeT MOHATHIHBIN anmapar
KOHKPETHOW o0slacTH 3HaHus, €€ MpoOieMbl, JaeT LeJIbHOE MPEeACTaBICHUE O AUCLUIUIUHE,
MOKA3bIBAET B3aUMOCBS3b C IPYTUMU AUCHUTIIIMHAMH.

[TnanupyemMble pe3yabTaThl IPH OCBOEHUH 00yYaroMKUMUCS JIGKIIMOHHOTO MaTepuaa;

— TIOJy4yeHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OINPEAEIAETCS LIEIEBOM YCTAHOBKON K Ka)KJJOM KOHKPETHOU TEME;

— TOJy4YeHHE ONbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIO/IaBATENEM;

— pasBuTHE TNPO(ECCHOHATHHO-IETOBBIX  KadecTB, JIIOOBM K  TIpeAMETYy U
CaMOCTOSITENIbHOTO TBOPUYECKOI'O MBIIITIEHHUS.

— TOsiBJIeHHE HEOOXOAMMOro HHTEpeca, HE0OX0AUMOTO Il CAMOCTOSITEIbHON pabOThI;

— TIOJy4YeHHE 3HAHUU O COBPEMEHHOM YPOBHE pAa3BUTHS HAyKM U TEXHUKH U O
IPOTHO3€ UX pa3BUTHs Ha OJMIKaMIINe TO/IbI;

— HAY4YUThCSl METOAMYECKH 00pabaThiBaTh MaTepuali (BBIAECNSTH TIJIaBHbIE MBICIU U
MOJIOKEHUS, TMPHUXOAUTh K KOHKPETHBIM BBIBOJAM, MOBTOPSATH HUX B  Pa3IMYHBIX
bopmynupoBKax);

— TOJy4YeHHe TOYHOIO NOHHMaHHUS BCEX HEOOXOAUMBIX TEPMUHOB U TIOHSATHUH.

JlekMOHHBI  MaTepuad MOXKET COINpPOBOXKAATHCS JIEMOHCTpAalMEN  ClaliioB U
HCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuaja IMpH MPOBEIEHUU KOPOTKHX JHUCKYcCUHl 00
0COOEHHOCTSX MPUMEHEHHS OTJENIbHBIX TEMATHK I10 TUCIHUITIIHE.

CrpyKTypa npeiocTaBieHHs JEKIIHOHHOTO MaTepuana:




— Kparkas wucropuss pa3BUTHA SJIEKTPOHHOW TEXHUKM U IUPPOBBIX CHUCTEM
yIpaBJICHUS;

—  Opranuszanus i poBEIX CUCTEM YIIPaBIECHUS 1 00paboTKH HHpOpMaUU

— CoBpeMeHHBIE CTIOCO0BI peain3alui HU(POBBIX YCTPOMCTB yIpaBiIeHHUS U 00pabOTKH
uHpopmanuu

— KoMOuHanmoHHbIE JIOTHYECKHUE CXEMBI M UX IPUMEHEHHE

— Tpurrepsl u X MpUMEHEHHE

— MuxkporporpaMMHbIe aBTOMAaThI

— Peanmzaums nudpossix ycrporicts Ha [TJIMC

11.2. Meroauueckue ykazaHusi A OOYYarOIIUXCS MO BBIOJIHEHUIO J1a00PaTOPHBIX
pabor

B xozme BeImoMHEHHS J1a0OpaTOpHBIX paboT OOy4aromMHCsS [OJDKEH YIrIyOuTh U
3aKpeNUTh 3HAHMS, NMPAKTHUECKUE HABBIKHM, OBJAJETh COBPEMEHHON METOAMKOW M TEXHHKOU
OKCIIEPUMEHTAa B COOTBETCTBHUH C KBAJTU(HUKAIMOHHONW XapaKTEPUCTHKONW OO0YyJaromerocs.
Beinonnenue 1abopaTopHbIX pabOT COCTOMT M3 SKCIIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOIIPUATU.

BeinonHenue 51abopaTtopHbBIX padoOT 0O0y4aromMMCs SIBJISIETCS HEOTHEMJIEMOH 4YacThIO
U3yYeHHs] JTUCHMIUIMHBL, OIpeNeisieMoil y4eOHBIM IUTAaHOM, W OTHOCHUTCS K CpEICTBaM,
o0ecreynBaroIUM pelIeHue CIeIyIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TpHOOpeTeHHWE HAaBBIKOB WCCIEIOBAaHHUS IPOIECCOB, SBICHUH U  OOBEKTOB,
U3y4aeMbIX B PAMKAax JaHHOW JUCLUILINHBI;

— 3aKpeIUICHHE, Pa3BUTHE U JETATM3alUs TEOPETHUYECKMX 3HAHHM, TMOJTYYEHHBIX Ha
JCKITHSIX;

— IoJIyuyeHHe HOBOM MH(OpMaIUK 110 U3y4aeMON AUCLHUILINHE,

— T[pHOOpeTeHHe  HAaBBIKOB  CAMOCTOSITEIbHOM  paboThl ¢ J1a0OpaTOpHBIM
o0opysoBaHHEM U pUOOpamHu.

3aganue U TpeOoBaHMS K IPOBEICHUIO JIAOOPATOPHBIX paboT

[IpoBenenue nabopaTopHbIX pabOT perJaMeHTUpPYeTCs NpaBUIaMU OXpaHbl TpyAa M
TEXHUKH O€30MacHOCTH, YTBEepXKIeHHbIMH pekropoM ['YAIIL. 3amaHue Ha BBINOJIHEHHE
7a00paTOpHBIX PaboOT ompefensercsd MpernojaBaTesieM B COOTBETCTBUM C  HACTOsAIIEH
nporpaMMmoil  nuctumianHbl - «IIporpamMmupyemble  JIOTMYECKHE WHTETpajbHBIE CXEMbI» U
yueOHbIM 11aHoM HanpasiieHus 14.03.01 (Meronuueckue yka3aHusl IPUBEAEHBI B 3JIEKTPOHHBIX

pecypcax kadenpsi 31).

CrpykTypa u dopma oTyeTa 0 JabopaTOpHOH paboTe
Otuer 0 1abopaTopHOI paboTe AOKEH COJIEPKaTh CIENyIOIINe 00s3aTeNbHbIE pa3elibl:
* TUTYJBHBIH JIUCT;
* 11€JIb BBINOJIHEHU J1a00paToOpHOIl paboTHI;
* KpaTKO€ U3JI0KEHHE CYTH 3a/IaHHsI B COOTBETCTBUU C BApPUAHTOM;
* pe3yabTaT pa3pabOTKH IEKTPOHHOTO YCTPOHCTBA, TPUHITUITHATIBHAS DIIEKTPHUYECKAs CXeMa;
* pe3yabTaThl MOJICIUPOBAHUS PaOOTHl YCTPOICTBA;
* BBIBOJIBI TI0 JTAOOpaTOpHOU pabdoTe.
Otuer 0 mabopaTopHOi paboTe B IEKTPOHHOM BUJE JOKEH OBITh 3arpy>KeH B JTMYHOM
KaOWHETEe CTY/ICHTA.

TpeboBannsa kK 0hOPMIIEHHIO OTYETA O JIA0O0OPATOPHON padboTe
OT4eT AOKEH CoJIepKaTh TUTYIBHBIN JIHCT, a €T0 COAePKaHUE JOHKHO OBITh
odopmitero cornacao 'OCT 7.32 — 2017.




HopmaruBHass ngokymeHTamusi, HeoOxomumas Uit oQopmieHus, MpHUBEJCHAa Ha
anexktpoHHOM pecypee I'VAIL https://guap.ru/standart/doc

11.3. Meroauueckue yKazaHus JUIsi 0OYyJaIOMIMXCs MO MPOXO0XKICHHIO CAMOCTOSITEIHHOM
paboThI

B Xxoze BBIIOTHEHUS CaMOCTOSTEIBHON Pa0OThI, O0OYUYAIONIUICS BBIMIOIHSAET paboTy 1O
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJICTBE IpernojaBaTelisi, HO 0e3 ero HermocpenaCTBEHHOTO
y4acTusl.

Jia oOywarommxcsi 1o 3a04Hoil ¢opMe 00ydeHHs, caMOCTOsTENbHas paboTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO paboTy.

B mpornecce BBIMOIHEHHSI CaMOCTOSITENILHON paboThl, Yy obOydaromierocst (hopMupyercs
1enecoo0pa3sHoe IIaHUPOBaHUE PabOUero BpEMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHUHM U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HAHHM, oOecreunBaeT BBICOKUMN
YPOBEHb YCIEBAEMOCTH B TNepUOJ OOydYeHHs, IOMOTAaeT IOJYYUTh HABBIKH TOBBIIICHHS
pohecCuOHANBHOTO YPOBHS.

MeroauyeckuMH ~ MaTepUallaMH,  HANpaBJSIOIIMMU  CaMOCTOSITENIBHYIO — paboTy
00y4JarOIIUX CASBISIOTCS:

— y4eOHO-METOAMYECKUI MaTepual 1o JUCIUILINHE;

— METOJIUYECKHE YKa3aHHUsS MO BBIMOJIHEHUIO KOHTPOJIBHBIX PadoT (s 00ydJarommxcst
1o 3a04HOU (hopme oOyueHus).

11.4. MeTtoauueckue yKazaHus [JIsl OOYYarOIIMXCA MO0 MPOXOXKIACHHUIO TEKYIIETro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTPOJb YCHEBAEMOCTHM IIPEIyCMaTpPUBAaET KOHTPOJb KayecTBa 3HAHUU
00y4aroluxcsi, OCyIIECTBIIEMOr0 B TEUYEHHE CEMECTpa C LIEJbI0 OLIEHMBAHMS X0Jla OCBOCHUS
JUCLHUIIIIUHBI.

Texyiuuii KOHTPOJIb YCIIEBAEMOCTH CTYAEHTOB IPOBOAUTCS ITyTEM MOHUTOPHHTA
PE3yJIbTATOB BBIMIOJIHEHUS JIaA0OPATOPHBIX pabOT, KOHTPOJILHBIM BOIIPOCAMH Ha 3aIlIUTE
1ab0paToOpHBIX paboT, MyTeM MOJIy4YeHUs 0OpaTHON CBSA3HM BO BpeMsl POBEIECHNUS JEKIHUI.

CBoeBpeMeHHass cJaya OTYETOB IO JaOOpaTOpHbIM paboTaM U  MOJOXKHUTEIbHBIN
pe3ynbTaT Ha 3alMTe 3TUX PadOT MOMKET YUWUTHIBATHCS NPHU MPOBEACHUM MPOMEKYTOUHOU
aTTECTALUH.

11.5. Metoauueckue ykazaHHs Ui 00YYarOLIUXCs MO MPOXOXKACHUIO MPOMEXYTOUHOM
aTTEeCTallUU.

[IpomexxyTounass  artectansi  OoOyyarolIMXCsl — HpeaycMaTpuBaeT  OLIEHUBaHME
IPOMEXKYTOUHBIX M OKOHYATEJIbHBIX PE3yJIbTaTOB 00ydeHUs no aucuuiuiiHe. OHa BKIIIOYAeT B
ceos:

— 1uddepeHIpOBaHHbIM 3aueT — 93T0 (opMa OLEHKH 3HaHUM, IOJyuYeHHBIX
oOyyaromuMcsl IpU U3YYEHUH AUCUMIUIMHBL, TPU BBIMOJIHEHUH KYPCOBBIX IPOEKTOB, KYPCOBBIX
paboT, HAy4YHO-UCCIIEOBATENILCKUX PadOT U MPOXOXKACHNUU MPAKTUK C aTTECTALMOHHON OLIEHKOM
«OTIIMYHOY, «XOPOILOY, «yJOBIECTBOPUTEIBHOY, «HEYIOBIETBOPUTEILHON.

ITpomexyrounas arrecranus nposoautcs no ®OC, npusenenHomy B 11.10.3 maHHOI

paboueii MporpaMMBbl TUCHUTIITHHBI



Jluct BHeceHUs: U3BMEHEHUH B pabouyio MporpamMmy JTUCIUTUIMHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.
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