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1. 3aranbHa indgopmanis

Ha3zBa qucuunsiau JlocaiakenHs 1 nporpaMyBaHHsI IPUCTPOIB 3B A3KY 3 00’ €KTOM
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OO0csr AMCUHUILTIHU 3 KpeuTu
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AUCTAHIIHHOTO HABYAHHS

Koncyabramii BIJIIOBITHO 710 Tpadiky 1HAMBIAYaJIbHUX KOHCYJIbTALIN, SKUN
po3mimeHuii  Ha  iHQoOpmauiiHOMYy  cTeHAi  Kadempu
KOMIT FOTEPHOI 1H)KEHEepii Ta eIEKTPOHIKH

2. AHOTAaNifA 10 Kypcy

Jucnumnina «/locnipkeHHs 1 mporpaMyBaHHs IPUCTPOIB 3B’ 3Ky 3 00’ €KTOM» HANICKHUTh J10
nepeniKy BHOIPKOBHX HAaBUAIBHUX JUCHUIUIIH 32 OCBITHIM pIBHEM «Marictp», MIoO
MPOIMOHYIOTHCSA B paMKax IMKITY NPoQeciifHOi MIATOTOBKH CTYAEHTIB 32 OCBITHBOIO MPOTPaMoOI0
«Komn’rorepHa iHXKeHepis» Ha TMepmioMy polli HaBuaHHS. BoHa 3abe3neuye ¢dopmyBaHHS Y
CTYJCHTIB HAYKOBO-JIOCHITHUIBKUX MPOQeciiiHO-opieHTOBaHUX KommeTeHUid. I[Ipeamerom
BUBYCHHSI HaBYAIBHOI AUCIUIUIIHM € METOAM 1 3aCO0M MPOEKTYBAHHS MPHUCTPOIB 3 BiIJaICHUM
300pOM J1aHUX, CydacH1 MPOTOKOIH Mepeaadl JaHUX, CTAaHIapTH, 3ac00U aBTOMAaTH3AIli].

Cunabyc HaBYAIBHOT AUCHUILIIHU ““J[OCHIKEHHS 1 TIPOTpaMyBaHHS MPHUCTPOIB 3B’SI3KY 3
00’eKTOM” CKJaJeHHH BIAMOBIAHO 10 OCBITHBO-TIpodeciiinoi mnporpamu «Komm’rotepHa
1HXEHepisH» MIITOTOBKU MaricTpis crenianbHocTi F7 KoM’ rotepHa iHxkeHepis

3. MeTa Ta niji kypcy

Mera: BUBYEHHS HABYAIbHOI AUCHUIUIIHM «JlocHi/kKeHHs 1 MporpamyBaHHS MPHUCTPO,
3B’SI3Ky 3 00’€KTOM» € BHBUEHHS CTYAEHTaMH HPHUHIMIIB Ta METOAIB Ta 1HTEepQEHCIiB 0OMik
JaHUMH, iX peanmizauii B Cy4aCHHX MIKPOKOHTpOJepa Ta 3aCTOCYBaHHSA iX INpPH HPOEKTYBaH
pazaioenekTpoHHOi amaparypu. OcobnuBa yBara HPHUAUISETHCS PO3BUTKY NPAKTUYHUX HABUK
nporpaMmyBaHHs iHTep(deiciB 0OMiHY TaHUMHM 3 BUKOPUCTaHHAM CY4aCHUX MIKPOKOHTPOJIEPIB.

3aBaHHs: BUBYEHHS NPUHIUIIB Ta METOJIB, Ta HPOTOKOJIB OOMIHY JaHUMH
3aCTOCYBaHHS iX MPH MPOEKTYBAHHI KOMIT IOTEPHUX CHCTEM
Jist 11bOT0 B KypCi BUKJIAAAOTHCS HACTYITHI TUTAHHS:

- IeTaJIbHO PO3TJISAAI0THCS MPU3HAUYEHHS Ta XapaKTePUCTUKU 1HTep(eiiciB.

- BUBYAIOTHCSI OCOOJIMBOCTI KaHAJIB Tlepeaadi JaHuX.

- CTAHJIAPTHU Ta IPOTOKOJIM OOMIHY TaHUMHU

- BUBYAIOTHCSI OCOOIMBOCTI MTpOrpaMyBaHHs 1HTep(dENCiB 3B’ I3Ky MIKPOKOHTPOJIEPIB

- BUBYAIOThCS MMUTaHHA 3a0e3MeueHHsI Oe3MeKH eIeKTPOHHUX 3aC00iB.

VY pe3ynbTari BUBYCHHS HAaBYAIBHOI IUCIUIUTIHU CTYJICHT TIOBHHEH

3HATH:

- Cy4JacH1 METOJIM Ta 3aCO0M peaizallii 3B’ 3Ky 3 BIJAICHUMH 00’ €EKTaMU;

- 0COOJIMBOCTI MPOTPaMHOi Ta arnapaTHoi peasizallii;

- CTaHJapTH Ta XapaKTepUCTHKHU 1HTep(deliciB 0OMiIHY TaHUMHU.

BMITH:

- KOPUCTYBAaTHUCh METOJaMH peati3allii 3B’ 3Ky 3 BIJAICHUMH 00’ €KTaMU Ha MPaKTHIII;
- BUOMpaTH 3ac00U SKi ONTUMAIFHO JO3BOJIATH BUPILIMTH IIOCTABICHY 3aj1auy;

- BUKOPHCTOBYBAaTH HOB1 JOCSTHEHHSI B PO3BUTKY OOYMCIIOBAJIbHOI TEXHIKU JUIs
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TIIBUIIICHHS O0€3TEeKHU repeaadi JaHuX.

4., KomnereHTHOCTI

3nmaTHICTh PO3B’sI3yBaTH CKIAIHI 3a7adi 1 Tpo0IeMu B Tary3i KOMIT I0TEpHO] iHKeHepii abo y mporeci
HABYaHHS, 1[0 epeadavae MPOBEACHHS JOCIIHKCHb Ta/a00 3MIMCHEHHS IHHOBAIlIN Ta XapaKTePU3YEThCS
HEBU3HAYEHICTIO YMOB 1 BUMOT.

31aTHICTh MPOBOAWTH AOCHTIHKEHHS Ha BIAOBITHOMY PiBHI.

3naTHicTh oOMpaTH e(eKTHBHI METOOM pO3B’SI3yBaHHA CKIAJHUX 3aJad KOMII IOTEpHOI iHXKeHepii,
KPUTHYHO OI[IHFOBATH OTPUMAaHI pe3yJIbTaTH Ta apryMEHTYBATH MPUNHATI PIllICHHSL.

5. Pe3yJabTaTn HAaBYaHHS

BynyBatu Ta mocnmimKyBaTH MOZE KOMITIOTEPHHX CHCTEM 1 MEpeK, OLIHIOBaTH iX aJeKBaTHICTB,
BU3HAYATH MEXi 3aCTOCOBHOCTI.

Po3pobmsitu iporpaMue 3abe3rnedeHHs g BOYIOBAaHMX 1 PO3MOIUIEHWX 3aCTOCYBaHb, MOOUTBRHUX 1
TIOPHIHUX CHCTEM.

AmHanizyBaTtu npo0JieMaTuKy, i1eHTU(IKYBaTH Ta (OpMYITIOBaTH KOHKPETHI MPOOIIEMH, 10 MOTPeOYIOTh
BUpIlLlICHHs, 00MpaTH e)eKTHUBHI METOAHU X BUPILICHHS!. .

5. Opranizauisi HABYUaHHS Kypcy

Ob6csr kypey
Bun zangarrs 3arajyibHa KiJbKiCTh TOAUH
JIeKIiT 14
CeMiHapChKi 3aHATTS / MpaKkTU4HI / 1adopaTopHi 16
camocriiiHa poboTa 60
O3Haku Kypcy
Cemectp CrieniasibHICTB . Kype HOpM.aTHBHHVH /
(pik HaBYaHHS) BHOIpKOBHI
I F7 KOMH’mTepHa I BUOIPKOBUI
1HXKeHepis
TemaTuka Kypcy
Tewma, muian @®opma | Jlitepa- | Kins- | Bara Tepmin
3aHATTA | Typa KICTh | OIIIHKM | BUKOHAHHS
TOJTUH

3microBuii MoayJsb 1. InTepdeiicu 1HpopMaLIHHO-BUMIPIOBAIIBHUX CUCTEM

Tewma 1. CyuacHi inTepdeiicu

. " . TEKIis 1-2 2 3riiHO pO3KIIa
iH(pOopMaliifHO-BUMIPIOBAJIbHUX CUCTEM ! RO P y
Tema 2. YHiBepcanbHHI CHHXPOHHO-
ACMHXPOHHMH IIpUMad-TiepeaBay - JEKIis 1-2 2 3riiHoO po3KIaLy
USART.
Tema 3. IocninoBauii nepudepiiuuit . .
. . TIEKIis 3-4 2 T1IH KJIa
iHTepdeiic SPL e 3rizuo posknany
Tema 4. Po3nozisnieHa MiKpoIpolecopHa . .

g HIKpOTIPOTIECOp TIEKIis 2,4 2 3rigHO po3Kiany
cucreMa Ha 6a31 CAN inTepdericy.
Tema 5. Po3noaineHa MikpoIporecopHa . .

A poripoLiecop JIEKIIIA 2,4 2 3riIHO PO3KIaay

cucrema Ha 0a3i uarepdeiicy 1-Wire.

Tema 6. IaTepdeiic USB. JIEKIis 5-8 2 3riHO PO3KIAIY

Tema 8. be3npoBiaHi iHTepdeiicu nepenayi

nanux bluetooth Ta Wi-Fi. neKuist 5-8 2 3riano posknazy

MoayapbHUNA KOHTPOJIb 3riiHO pO3KIaLy

JlaGopaTopHi po6oTn

Tema 1. Cucrema KMBJIEHHSI, TAKTYBaHHS, 1146
JIOT14H1 piBHI CUTHAJIIB, JUCKPETHI BXOIH o 60%21 1-6 2 3riiHO po3KIaLy
MiKpokoHTpoJiepa. CepeoBuIie po3poOKu p




porpam.
Tema 2. TlocnimoBHa niepeada JaHMX. 1146
UART. [Ipomucnosi Mepesxi Ha 6a3i : 1-6 2 3rigHo po3KiIany
poboTta
npotokosry RS-485
Tewma 3. Po6ota 3 12C mmHOI0 niepeaadi JIao. 1-6 9 3rinmo poskiany
JaHUX. poboTta
Tema 4. OmHONPOBiAHA TBOHANIPSMIICHA JIao. .
mHa nepenadi ganux 1-Wire. poboTta 1-6 2 3rizno posknany
Tewma 5. Po6ota 3 SPI mmHOM0O nepenayi JIao. 1-6 9 3rinmo posknazy
JaHUX. poboTta
Tema 6. be3npoBinHa nepenaya qaHuX.
[TpoekTyBaHHs miacucTeMu ineHTUDIKAIIIT
.. ) JIa0. )
00’€KTIB JOCTYIY /10 MPUMIIICHHS 3 6 1-6 2 3riIHO PO3KIady
BUKOPUCTAHHSAM MOJIYJISI palio4acTOTHOI poboTa
inenTudikarii RC522.
Tema 7. GSM npuctpoi nepenadi JaHuX Jlab. 1-6 9 3rinmo poskiany
pobora
Tewma 8. besnpoiauii inTepdeiic nepemadi Jlab. .
naHux bluetooth. poboTta 1-6 2 3rinmo posinazy
CamocriiiHa po0oTa CTy/IeHTiB
Tema 1. XapakTepuCTHKH Ta apXiTeKTypa Camo-
ARM mnporuecopis CTiliHa 1-8 6 Bnponosx cemectpy
pobora
Tema 2. BucokomBuakicHi iHTepdeiicu Camo-
nepeaayi qaHux Ha ocHoBi Ethernet. CTiliHa 1-8 6 Brponosx cemectpy
pobota
Tema 3. BucokomBukicHi iHTepdeiicu Camo-
nepeaadvi gaHux Ha ocHoBi Wi-Fi. CTiifHa 1-8 6 Bnponosx cemectpy
pobora
Tema 4. besneka Mepex nepeaayi 1aHUX. Camo-
CTiliHa 1-8 6 Bnponosx cemectpy
pobota
Tema 5. InTepdeiic B3aemonii Camo-
naboparopnoro oonannanHs GPIB IEEE- CTiliHa 1-8 6 Bnponosx cemectpy
488. poboTa
Tema 6. 7 Ta 10-6iToBa angpecartis 12C- Camo-
IIPUCTPOIB. CTiifHa 1-8 6 Bnponosx cemectpy
pobora
Tema 7. Anaparna peanizauis Ethernet B Camo-
MikpokoHTpoiiepa STM. CTiliHa 1-8 6 Bnponosx cemectpy
poboTta
Tema 8. HoBi mikpokoHTponepu STM32 3 Camo-
BOynoBanuMm bluetooth CTiifHa 1-8 6 Briponosxk cemectpy
pobora
Tema 10. CrangapTHsaiiist IpUCTPOiB Camo-
nepegavl JaHUX CTiliHa 1-8 6 Bnponosx cemectpy
poboTta
KonTposns camoctiitHoi poboTu 3riIHO po3KIany

[TizcyMmKoBHI KOHTPOJIb (€K3aMEH)

100

6. Cucrema oniHIOBaHHS KypCY

3aranpHa cucrema \ Ilomounuti

KOHMpPOJib

3OIACHIOETHCA  IiJ — 4Yac




OIIHIOBAHHS KYpCY

MPOBEACHHS JICKIIWHMUX, Ja0OpaTOpHUX, 1HAUBIAYaTbHUX
3aHATH 1 MAa€ HAa METI MEPEBIPKY 3HAHb CTYACHTIB 3 OKPEMHUX
TEM HABYAJIbHOI JUCIMIUIIHA Ta PiBHA iX MIATOTOBJICHOCTI 10
BUKOHAHHA KOHKpETHOI poOoTu. OIIHKM Yy HaIllOHAJIbHIN
mkaini («BiAMIHHO» - 5, «moOpe» - 4, «3al0BUIBHO» - 3,
«HE33I0BIJILHOY - 2), OTPUMaHi CTy/I€HTaMH, BUCTABIISAIOTHCS Y
JKypHajax OOJIIKy BiJIBIIyBaHHsI Ta YCIIIIHOCTI aKajaeMidHOI
TPYIIH.

Mooynvnuti  kommponv (cyma 6anie 3a oKkpemuil
3Micmoguil Mo0y/ib) IPOBOIUTHCS (BUCTABIISETHCS) HA IMi/ICTaB1
OIIHIOBaHHSI pPE3yJbTaTiB 3HaHb CTYIEHTIB IICJs BHUBYCHHS
MaTepiany 3 JIOTIYHO 3aBepIIeHOT YAaCTHHH JUCHUIUIIHH —
3MICTOBOTO MOJYJISI.

3aBIaHHAM MOMYJIBHOTO KOHTPOJIO € TIepeBipka
pPO3yMiHHSIT Ta 3aCBOEHHS IEBHOIO Marepiany (TeMu),
BUPOOJICHHSI HABUYOK TIPOBENEHHS PO3PAaXyHKOBHX pOOIT,
BMIHHS ~ BUpIIIYyBaTH  KOHKPETHI  CHUTyaTHBHI  3ajadi,
CaMOCTIHHO OTPAlbOBYBaTH TEKCTH, 3aTHOCTI OCMHCIIOBATH
3MICT JaHOI YaCTUHHM JIWCHUIUIIHK, YMIHHS TWyOJi4HO YH
MMCHMOBO I10/IaTH IEBHUH MaTepia.

Cemecmposuti (niocymkoguti) KOHmMpoib TPOBOIUTHCS
y popmi exzameny.

Exzamen — ¢dopma MiJICYyMKOBOTO KOHTPOIIIO, sKa
nependaydae MepeBIpKy PO3YMIHHS CTYIAEHTOM TEOPETHUYHOTO
Ta MPAKTHYHOTO MPOTPAMHOTO MaTepiany 3 yci€i AUCIUILTIHM,
3IaTHOCTI TBOPYO BHUKOPHCTOBYBaTH 3A00YyTi 3HaHHA Ta
BMIHHS, (DOPMYBAaTH BJIACHE CTaBJIEHHS 1O MEBHOI MpoOIeMHU
TOLIO.

Cyma O11iHKa 3a HAIIOHAJIBLHO HIKAJIOK
OaJiB 3a :
BC1 BUIH Ominka ECTS | A1t €K3aMEHY, AL 33Ky
HaBYaJIbHOL KypCOBOTO IPOEKTY
TUSTTBHOCTI (po6oTH), IPaKTUKH
90 - 100 A BigMiHHO
80 -89 B
70-79 C Aobpe 3apaxoBaHO
60 — 69 D .
50 59 E 3aI0BIJIBHO
HE3aI0BIIBHO 3 HE 3apaxOBaHO 3
26— 49 EX MOJKJIUBICTIO MOJKJIUBICTIO
MTOBTOPHOTO MIOBTOPHOTO
CKITQJaHHs CKJIaIaHHS
HE3a[0BLIBHO 3 HE 3apaxoBaHo 3
000B’SI3KOBHM 000B’SI3KOBHM
0-25 F HOBTOPHUM MIOBTOPHUM
BUBUYCHHSIM BHUBUYCHHSIM
IMCIUIIIIHA IMCIUILIIHA

Bumoru 10 mucbmMoBoi poboTr

[lincymkoBa muchMoBa po0OOTa BUKOHYEThCA Yy  GopMi
TECTOBUX 3aBJIaHb 3 BHOOPOM MpaBWIbHOT BiAnoBiai. KiabKicTh
TECTOBMX 3aBJaHb — 25.

[IpakTuyni/nadoparopHi
3aHSATTS

[Ticnsa y3aranbHEHHS (BCTYITHOTO CJIOBA) BUKJIAAAY JIA€
BI/IMOBI/II HA OKpeMi TCOPETHUYHI 3amUTaHHS, SKI BUHUKINA B
CTYICHTIB y MpOIECi MIATOTOBKU JO 3aHATTSA. 3a3BUuadl 3




KOKHOI TEMHM JICKI[IHHOTO KypCy Ha TMPaKTHYHI 3aHITTS
BHHOCSTh 1HIUBITyaTi30BaHI TeMHU KOMILUIEKCHOTO XapakTepy,
SKI Jar0Th 3MOTY CTYICHTY WIHMpIIE 3acTOCYBaTH 3100yTi
3HAHHA Ta IIArOTYBaTHCA IO CAaMOCTIHHOTO BHKOHAHHS
JIOMAIIIHBOTO 3aBJIaHHS.

Jnst  mepeBipkud  piBHS  3aCBOEHHS  HABYAJIBHOTO
MaTepially CTyJIeHTH BUKOHYIOTh TECTOBI 3aBJIaHHS.

Jlo mouatky JnabopatopHOi poOOOTH CTYOEHT Mae
OTpUMATH JOMYCK Ha OCHOBI ycHOi cmiBOecimu. Ha
nabopaTopHii poOOTI KOKEH CTYJACHT OTPUMYE IHCTPYKIIIIO 10
BUKOHHS. [licns 3aBepmieHHs poOOTH CTyIEHT odopmilsie i
3axXHILIAE 3BIT 3 pe3yIbTaTaMi poOOTH.

YMOBH J10MyCKY 10 CTyneHT 0mycKaeTbes 10 CKIIaJaHHS €K3aMeHy, SIKIIO
IiJICYMKOBOT'O KOHTPOJTIO BIIPOJIOBK CEMECTPY BiH 3a 3MICTOBI MOAyJi HabpaB CymMapHO
25 6GauiB 1 BHUIIIE.

TakoX € MOXIHMBICTH TEpe3apaxyBaHHS PE3yJbTATiB
HaBYaHHS B IHIIUX 3aKJIaJaX BUIOi OCBITH YU PE3YJbTATIB
HedopmanbHOi OCBiTH 3rigHO [loNOXKEHHS ™pO TMOPSIOK
3apaxyBaHHs  pe3yJlbTaTiB  HEPOpPMAIbHOI  OCBITH Yy
Kapnarcekomy HamioHaTpHOMY YHiBepcHTETi imMeHi Bacums
Credanuka” (3aTBEpPKEHO BUYCHOIO palOl0 yHIBEPCUTETY
27.11.2019 p. mporokon Ne 10 Ta BBemeHO B Jil0 HAKa30M
pekropa Ne 819 Bix 29.11.2019 p.).

CTyneHT He JOIyCKA€ThCS 0 CKIAJaHHS EK3aMeHY,

SKIIO BIIPOJOBX CEMECTPY BiH 3a 3MICTOBI MOJyJi HaOpaB
MeHme 25 OamiB. Y IbOMYy BUIAJIKY CTYICHTY Y BiJJOMOCTI
pobuTbesa 3anuc "me donywenuu” 1 BUCTaBIIS€ThCS HaOpaHa
KUTBKICTh OaniB. JlomyckaeThes, Ik BAHSATOK, 3 I03BOJTY JIeKaHa
¢bakynpTeTy 3a 3asBOO, TIOTOKEHOIO 3  BIJIOBIJHOIO
kadeaporo, OJHOpPa30BE BUKOHAHHSA CTYJIEHTOM JOAATKOBUX
BUJIIB pOOIT 3 HABYANBHOI AMCUUILUIIHU (BIAMpAIIOBAHHS
MPONYIIEHUX 3aHATh, MEPECKIaJaHHS 3MICTOBUX MOJIYIIB,
BUKOHAHHS 1HAMBIIyallbHUX 3aBJaHb TOLIO) JUIS TMiJBUIICHHS
OIIIHOK 32 3MICTOB1 MOJIYI.
HanepenonHi ex3amMeHy BUKIaAad MOJA€ JOMOBITHY JCKaHY
PO HEIOMYCK CTYJEHTIB akajeMiyHoi rpymnu (rpymn). Biamitka
PO HEAONMYCK Y BIJIOMOCTI pPOOUTHCS TPU HASIBHOCTI
PO3MOPSJKEHHS JIeKaHa.

7. HoJiTuka Kypcy

CryneHT 3000B’s13aHMI B1/IB1TyBaTH 3aHATTS BIAMOBIIHO J0 BCTAHOBJIEHOTI'O PO3KIAy, HE
3aImi3HIOBATUCS, MAaTH BiJMOBIAHWIA 30BHINIHIA BUTISA. Y pasi BIACYTHOCTI depe3 XBOpPOOy
HaJacThCs BIAMOBIIHA TOBIIKA.

[Tpomyiiena nexis BiANPalbOBY€ETHCSA CTYAEHTOM CaMOCTIHHO, SIK KOPOTKUI KOHCIEKT 3a
TEMOIO 3aHSTTS.

[Tponymiena naGoparopHa poOOTa BHUKOHYETHCS CTYAEHTOM CaMOCTIHHO BIoma abo B
KOMIT FOTEPHOMY KJIACi, pe3yJIbTaTH OLIHIOIOTHCS BUKIIAaueM.

Y Bunmaaky, KOJM CTYIEHT IMpHUilMaB ydacTb y IMporpaMi MOOIIBHOCTI, MOKJIHBE
BpaxyBaHHS OTPUMAHMX OIIIHOK B IHIIOMY HaBYAJIbHOMY 3aKJIaZi 32 YMOBH BIJIIMOBIIHOCTI
HABYAIILHUX TIIAHIB.

IMosiTnka akaneMivHOI MOBEeTiHKH i €eTHKH




CTyneHT MOBHHEH OyTH TOJIEPAHTHUM 1 MOBAKATH TyMKY 1HILIUX.

3anepedyeHHs: HOBUHHI (POPMYITIOBATUCS TIJIBKM B KOPEKTHIN (OpMi.

[Tnariat Ta akagemiuHa HEJOOPOUECHITh HECYMICHI 3 MpUHIMIIAMHU JisutbHOCTi BH3.

He nomyckaerbcsi minkasyBaHHS Ta CHUCYBaHHS IMiJ dYac 37a4i OyAb-KHX poOOIT
MMOTOYHOTO, PYOIXKHOTO YH IT1ICYMKOBOT'O KOHTPOJTIO.

He nomyckaerbcs KOopHCTyBaHHS TenegoHamMu Ta OyIb-SKMMH IHIIMMH EJIEKTPOHHUMH
3aco0aMu TiJ] 9ac 31a4i Oyab-IKUX poOIT HOTOYHOTO, pyOIKHOTO, YH MiJACYMKOBOTO KOHTPOJIIO.
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