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Onuc HAaBYAJILHOI AUCHHUILIIHA

HaiimeHyBaHHS TOKa3HHKIB

l'asy3b 3HaHB,
CIIELiIbHICTb,
crienianizalis, piBeHb BUIIOT
OCBITH

XapakTeprucTHKa HABYAIbHOI
IUCLAIUIIHA

Henna popma HaBuaHHS

Kinbkicte kpeauTis — 4

I'amy3b 3HaHB:
12 «ladopmariiiai

TEXHOJIOT11» O060B’s13K0Ba
Monymis — 2 CrneniajbHicTh: oo
123 Ko’ HaBuanbHuii pik
. ) «Kowmm’rorepaa
3MiCTOBHHX MOJYJIIB — 2 . oTep 2022/2023
1HXEHepis»
[nnuBinyanbHe HAYKOBO- OcBiTHi nporpammu:
JOCIIITHE 3aBJAHHA: HEMAE «KoMIT’1oTepH1 CUCTEMU Ta Cemectp
Mepexin, «CucremMHe
3arajibHa KUIbKICTh TOJIUH — HporpaMyBaHHs», 1-i
nenHa — 641/120 «[TporpamoBHi MOOLITBHI
cuctemu Ta [HTepHET peueii»
JlexniiV
32 roguHun
Mpakruuni®
TrxHeBUX roauH A1 JEHHOI 0 roaun
OpPMU HAaBYAHHS: PiBeHb BHIII01 OCBiTH: .
$op b BUIIL » JlaGoparopni®
ayTUTOpHUX — 4 Apyruii (MaricTepchKuii) 5
camocTiitHoi po6oTH 32 ropunu
3100yBava — 3.5 Camocriiina podora
56 ronuu
Bua koHTpoOJII0
Icriut

CriBBIAHOLIEHHSI KIJIBKOCT1 TOJJUH ayIMTOPHUX 3aHATH /10 CAMOCTIHHOT pOOOTH CTaHOBUTH

64/56.

) AynuropHe HaBaHTaKeHHsS MOxe GYTH 3MeHIIeHe aGo 30iNblleHe HA OJHY TOAMHY B

3aJIeKHOCTI B1J] pO3KJIAy 3aHSATh.




2. Mera Ta 3aBAaHHA HABYAJILHOI JUCIHHUILIIHA

Meta: HajgaHHS 3HAHb 1 HABUYOK 31 CTBOPEHHS IHIycTpiasbHuX |0T cuctem Ta mpiopUTeTHUX
HampsiIMiB ~ 1X PO3BUTKY, OBOJIOJIHHS HaBUKaMH pOOOTH 3 KOMIIOHEHTAMH CYYacHHX
iHaycrpianbaux  IoT cuctem, BHBYEHHS oOpraizamii Ta HaJalITyBaHHS KOMYHIKaIlIA
innycrpianpaux loT cucrem.

3aBaaHHA:

— npuadaHHs 3700yBauaMu HEOOXIAHMX 3HAHb Ta BMiHb B cdepi aHalli3y BHMOT,
NPOEKTYBAHHS Ta po3pobaeHHs inaycTpianbaux loT cucrewm;

— dbopMyBaHHS 3HAHb 1 HAaBUYOK BOJIOAIHHS CyYaCHUMH CEPEIOBUIIIAMHU
PO3pO0JICHHS;

- npyua0aHHs 3HaHb OJ0 PO3POOJIEHHS aJlTOPUTMIYHOrO 3a0€311eYEeHHs, CTBOPEHHS
porpaMHOro 3abe3nedyenHs ais ingyctpiansaux loT cucrewm;

— OTPUMAaHHS 3HaHb 3 HAJAMITYBaHHA OOMIHY JaHUMH MIDK CKJIQJOBUMH
iHaycTpianeHoi 10T-cucteMu Ta XmMapotro.

KomnerenTHoCTi, siki Ha0yBaThes: [ucuuIuiiHa Mae TOMOMOITH copMyBaTH y 3100yBauiB
TaKi 3arajbHi Ta CrienialbHi KOMIIETEHTHOCTI:

- 3K2. 3natHicTh 10 aOCTPAKTHOTO MHUCJICHHS, aHAI3Y 1 CHHTE3Y.

- 3K4. 3natHicTh 10 TONTYKY, OOpOOJICHHS Ta aHaJi3y iHGOpMAIlii 3 PI3HUX JHKEPET.

- 3KS5. 3narHicTh reHepyBaTH HOBI i€l (KpeaTUBHICTD).

- 3K6. 3naTHicTh BUSBISATH, CTABUTH Ta BUPILITYBATH MPOOJIEMHU.

- 3K7. 3natHicTs npuiiMaTé OOIPYHTOBaHI PIIICHHS.

- CK1. 3naTHicTh 10 BU3HAUYEHHS TEXHIYHHUX XapaKTEPUCTUK, KOHCTPYKTHBHHUX
0COOJMBOCTEH, 3aCTOCYBaHHA 1 EKCIUTyaTamii MpOrpaMHUX, MPOTPAMHO-TEXHIYHUX 3ac00iB,
KOMIT FOTEPHUX CUCTEM Ta MEPEX Pi3HOT0 MPU3HAYCHHS.

- CK2. 3paTHICTh pO3pOOISATH aNrOpUTMIYHE Ta MpOrpamMHe 3a0e3leyeHHs,
KOMITOHEHTH KOMIT IOTepHUX CHCTEM Ta MEpex, IHTepHeT nonartkiB, KibepdizmuHux cucrem 3
BUKOPUCTaHHSAM CY4YaCHMX METO/IB 1 MOB IpOrpaMyBaHHS, a TaKOX 3aco0iB 1 cUCTeM
aBTOMATH3AIli]l MPOEKTYBaHHSI.

- CK3. 3patHicTh NPOEKTYBATH KOMII FOTEPHI CUCTEMHU Ta MEPEXkKI 3 ypaxyBaHHSIM
1ijei, 0OMexeHb, TEXHIYHUX, EKOHOMIYHUX Ta MPABOBUX aCTEKTIB.

- CKS. 3parnicTs OyaqyBaTH apXiTEKTypy Ta CTBOPIOBATH CHCTEMHE 1 MPUKIIAJHE
porpaMHe 3a0e3Me4YeHHs KOMIT IOTEPHUX CHUCTEM Ta MEPEXK.

- CK6. 3parHicTh BUKOPHCTOBYBaTHM Ta BIPOBAKyBaTHU HOBI TEXHOJIOTII,
BKJIIOYAIOYU TE€XHOJIOT1] PO3YMHUX, MOOLIbHUX, 3€JI€HUX 1 O€3MeYHNX 00UnCIIeHb, OpaTH y4acTb
B MOJIEpHIi3allli Ta pEKOHCTPYKI[IT KOMIT IOTEPHUX CUCTEM Ta MEPEXk, PI3HOMaHITHUX BOYIOBaHUX
1 PO3MOAIIEHUX JT0/IaTKIB, 30KpeMa 3 METOIO MMiIBULIIEHHS iX €()eKTUBHOCTI.

- CK10. 3parnicts i1neHTU]IKYBaTH, KiIacu(piKyBaTH Ta ONKHCYBaTH poOOOTY
MPOrPaMHO-TEXHIYHUX 3aC001B, KOMI IOTEPHUX CUCTEM, MEPEX Ta IXHIX KOMIIOHEHTIB;

- CK11. 3gatnicte oOupaTH e(pEeKTHUBHI METOAM PO3B’SI3yBaHHS CKIAJHUX 33734
KOMIT IOTEpHOT 1HXKE€Hepii, KPUTUYHO OLIHIOBAaTH OTpPUMaHl pe3yabTaTH Ta apryMeHTYyBaTH
OPUKAHSATI piIEHHS.

OuikyBaHi pe3yjbTaTH HaBYaHHsA. B pe3ynbraTi BUBUCHHS AMUCIUILIIHU 3100yBayl MaroTh
JOCSATTH TaKi pe3yJbTaTH HaBYaHHS:

— [TPH1. 3acTocoByBaTi 3arajbHi TIXOAW TMi3HAHHSA, METOAM MaTeMaTHKH,
NPUPOJHUYMX Ta IHKEHEPHUX HAyK JI0 PO3B’A3aHHS CKJIAJHUX 3a/1a4 KOMII FOTEPHOI 1H)XXEHepii.

— [TPH2. 3naxonuTi HEOOXIiIHI JaHi, aHAII3yBaTH Ta OIIHIOBATH iX.

- [TPH4. 3acTocoByBaTu cIlieliajli3oBaHi KOHIENTYyaJdbHI 3HAaHHS, II0 BKIIIOYAIOThH
CydacHI HAyKOBl 3700yTKH y cdepi KOMIT IOTEpHOI 1HXeHepii, HeoOxiaHl s npodeciiHol



JISITBHOCTI, OPUTIHAJILHOTO MHCJICHHS Ta MPOBEACHHS JOCIIKEHb, KPUTHYHOTO OCMHUCIICHHS
npo6iem iHGopMaIliifHUX TEXHOJIOTIN Ta HAa MEXI1 rajry3eil 3HaHb.

— [TPHS. Po3po6iisaTH 1 peai3oByBaTH MPOEKTH Y cepi KoMIT I0TepHOT 1HXKEeHepii Ta
JOTUYHI 10 Hel MDKIUCUMIUTIHADHI TPOEKTH 3 YypaxyBaHHSM 1HXCHEPHHX, COLIAIbHUX,
€KOHOMIUHUX, TPABOBHX Ta 1HILIUX ACIEKTIB.

- [TPH6. AnanizyBaTu npo0eMaTuKy, iIeHTHU(IKYBaTH Ta GOPMYITFOBAaTH KOHKPETHI
npo0JieMu, 10 MOTPEOYIOTh BUPIMIEHHS, O0MpPaTH €PEKTUBHI METOU X BUPIIICHHS.

— [TPHS. 3acTocoByBaTn 3HAHHA TEXHIYHUX XapaKTEPHCTUK, KOHCTPYKTHBHUX
OCOOJIMBOCTEH, TMpU3HAYCHHs 1 TMpaBWJ EKCIUTyaTalii MporpaMHO-TEXHIYHMX 3aco0iB
KOMIT FOTEPHUX CHCTEM Ta MEPEX JUIsl BUPIIMIEHHS CKJIaJHUX 33/7a4 KOMII IOTEpPHOI 1HXKEeHepil Ta
JNOTUYHUX TTPOOIIEM.

- [TPHY. Po3po6astu mporpamHe 3a0e3neueHHs s BOYJAOBaHHMX 1 PO3MOAUICHHX
3aCTOCYBaHb, MOOUIBHUX 1 TIOPUIHUX CUCTEM.

— ITPH10. 3nificHioBaTH TOIIYK iH(popMalii B pIi3HUX DKepenax Juls
PO3B’s3aHHS 3a/1a4 KOMIT I0TEPHOT 1HXKEHEPil, aHaII3yBaTH Ta OIIHIOBATH 1110 1H(POPMAIIITO.
IIpepexBizuTn: qucHUIIIiHA € 000B’I3KOBUM KOMIIOHEHTOM OCBITHBOT IIPOrpamu 1 6a3yeThcs Ha
3HAHHSX, OTPUMAHHUX I1iJ] YaC BUBUYEHHS JUCLIHUIUTIH Y UK 3arajibHO] 1 mpodeciitHOi miIrOTOBKH,
nependaueHuX HaBUATbHUM IJIAHOM CHEI[iaIbHOCTI.

KopexsBiziTu: Martepian, 3aCBOEHHMH miJg Yac BHBYCHHS Ili€l AWCIUILUIIHHM, € 0a30r s
mucuurutiag «Teopist 1 TexHonoris iHaycTpianpHoro [HTepHETY peueii».

3. 3MicT HABYAJIBHOI JUCLHUILIIHA

Moayas 1
3MmicToBHUI MoayJb 1

Tema 1. Beryn
[npopmanis mpo mery Ta oOcar mucuumuiiHd. [lpuHnmnu ouiHoBaHHS. PexomeHnoBaHa
JiTeparypa Ta Beb-pecypcHu.

Tema 2. Inaycrpianbuuii InTepHer peyeit
Ianyctpis 4.0. Iousatrs ingycrpianeHoro Iutepuery peueit (110T). Bumoru I10T. Kirouosi
BigmiaHOCTI 10T Ta 1OT. [TonsaTTs M2M (MalmHa-10-MalIuHH ).

Tema 3. AnapartHe 3a0e3ne4eHHSA
KonTponepu. InrenexryansHi npuctpoi. JlaTunky, BUKOHaBYl MEXaHI3MU Ta TUMOBI 1HTepdelicu
B3aemoii 3 HuMu. Kitacudikartisi, icropisi po3BUTKY, Cy4acHi BUPOOHUKH Ta cepii.

Tema 4. Axpecanisi Ta opraizauis nam’siti
[IpencraBnends nanux y mam’sTi. PisHoBuam mnam’sti. Tumm maHuX JUisi peACcTaBICHHS
iHpopmarii. [Ipsma Ta Henpsima agpecartis.

Tema 5. Kondirypauis komnonenti 110T-cucrem
CrtBopenHst Ta HamamtyBaHHS KoHoirypauii. KondirypyBanHs amapaTHuUX Ta NpOTrpamMHHUX
KOMITOHEHTIB.



Monyas 2
3MicTOBHUIT MOAYJIb 2

Tema 6. Po3po0iienHst nporpaMmHoro 3ade3neuerns ais 10T
Tumu ganux. Opranizaniiini 6moku. @yHKIioHATBHI 0s10KH. PyHK1ii. bioku nanux. [pioputetn
oprauizaniiuux 010kiB. JliunnbHuKY Ta Taiimepu. Bukopucranus Node-Red.

Tema 7. JliarHocTHKA Ta BiJIaro1:KyBaHHs
CratycHi Oitu. iarnoctnunuii 0ydep. Bukopucranus cuMyasTOpiB Ta BipTyaJbHUX MPUCTPOIB.

Tema 8. Komynikanii innycrpianbnoro InTepHery pedeid

KomyHnikarii «xiiacuaaux» iHaycTpianbaux cucreM. [Ipomuciosa mepexa Profibus. [Tpomucinosa
Mepexxa Modbus. Konseptopu npotokostiB. Komynikamii 110T. O6min 3 Bukopuctanasm MQTT
ta AMQP. HanamrryBanus oominy uepe3 OPC UA.

Tema 9. Ilnargopmu 10T
loT-nutro3u. PaaS-pimenns mist 10T, Posrmsan mmatdopmu 10T Ha mpuknani miatdopmu
PLCnext Control.

Tema 10. lonaTkosi ¢pynkuii mnargpopm I1oT

OcobmmBocTi Bi3yamizalii TEXHOJOTIYHUX MpoleciB. Bukopucranus BeO-cepepy miatopmu
IloT. Bukopucranuss REST API. SIBue Buxopuctanus HTTP-meronis. BimoOpaxennss URI,
AQHAJIOTIYHUX CTPYKTYpi KaTajoris

4. CTpyKTypa HABYAJBHOI 1M CUMILTIHI

Kinexicte rogua
Ha3Bu 3MiCTOBHHX MOAYIIIB i TEM Jlenna dopma -
Yceboro Y Tomy yucini
1 1 1ab. | c.p.
1 2 3 4 5 6
Mopayas 1
3micToBHUIT MOaYJIb 1
1. Beryn 1 1
2. InpyctpiansHuil InTepHET peueit 6 2 4
3. AnapartHe 3a0e3neueHHs 10 2 4 4
4. Anpecaitisi Ta oprasizaiis nam’sri 12 4 4 4
5. Konoirypauist komnonenTiB |10T-cuctem 10 2 4 4
Mo iyIbHUN KOHTPOJIb 1 1
Pa3om 3a 3micToBHUM MonyneMm 1 40 12 12 16
Mopyas 2
3MicTOBHUIT MOAYJIb 2
6. Po3po01eHHs IporpaMHOro 16 4 4 8
3a0e3neuenns aiad 10T
7. JllarHOCTHKA Ta BIJIaroyKyBaHH 10 2 4 4
8. Komynikartii ingycTpianbHoro IntepHery 18 6 4 8
peuen
9. Ilnardopmu 10T 18 4 4 10
10. TomatkoBi moxkiuBocTi iatdopm 10T 17 3 4 10
MonynbHHIH KOHTPOJIb 1 1
Pa3om 3a 3MiCTOBHHM MOJyJeM 2 80 20 20 40
¥Ycboro roiMH 3a JHCHHILTIHOIO 120 32 32 56




5. Temu ceMiHAPCBKHUX 3aHATH

No Kinpkictb
Ha3Ba Temu
3/m TOJIUH
1 He nepeobaueno
Pazom
6. TemMu NpakTUYHUX 3aHATH
No KinbkicTs
Has3ga temu
3/ TOIUH
1 He nepeobaueno
Pazom
7. Temn J1a00paTOPHUX 3aHATH
No KinbkicTs
Hasga remu
3/ TOIUH
1 CrBopenHs KoHQiryparii KoHTposiepa. CTBOpEHHS Ta BiIJIarO/KECHHS 4
MPOCTOI MPOTPAMH.
2 | Jloriuni oneparii. Peamnizaltist 110 qMHO-MAIIMHHOTO iHTEphenCcy 4
3 OO0pobneHHs aHAOrOBUX BX0/1iB. Bukopuctanus QpyHKIiN Ta 4
oprasi3aiiiHux 0JIOKiB
4 [Tporpamu 3 BUkopucTanHaM pyHKUIHHUX O10KiB. PoboTa 3 6
MOJICIUTIO KOHBEEPA.
5 CTtBOpeHHs MpoCcTHX HporpaM Ta pearnizamnis HMI 3 BukopuctanHsIm 6
loT-trardopmu
6 | KonogirypyBanus oominy ganumu gyepe3 OPC UA 4
7 Peanizaris HMI. Bukopuctanus REST API 4
Pa3zom 32
8. Camocriiina podora
Kinbkictb
Ne 3/m Hazpa temu
TOJTUH
1 BinmparroBanHs MaTepiaiiB JEKI[IHHUX 3aHATH 32 TEMOIO 2 4
2 BinmpatroBanHst MaTepiaiiB JICKIIIHUX 3aHATH 32 TEMOIO 3 4
3 BinmpaitoBanHsi MaTepiaiiB JIEKIIHHUX 3aHATh 32 TEMOIO 4 4
4 BinmpaitoBanHsi MaTepiaiiB JIEKIIIHUX 3aHATh 32 TEMOIO 5 4
5 BinmpaitoBanHsi MaTepiaiiB JIEKIIHHUX 3aHATh 32 TEMOIO 6 8
6 BinmnpaitoBanHsi MaTepiaiiB JIEKIIHHUX 3aHAThH 32 TEMOIO 7 4
7 BinmpairoBanHsi MaTepiaiiB JIEKIIHHUX 3aHATh 32 TEMOIO 8 8
8 BinmpaitoBanHs MaTepiaiiB JIEKIIHHUX 3aHATH 32 TEMOIO 9 10
9 BinmpairoBanHsi MaTepiaiiB JIEKIIIHUX 3aHATH 32 TeMoro 10 10
Pazom 56




9. InauBinyaJjabHi 3aBIaHHSA

Ne Kinekicts
HazBa temu
3/ TOIUH
1 He nepeobaueno
Pazom

10. MeToau HaBYAHHSA
[TpoBeneHHS ayTUTOPHUX JISKIIii, TAOOPATOPHHUX POOIT, KOHCYIBTAIIli, a TAKOXK CAMOCTIHHA
pob6oTa 3100yBadiB 3 BUKOPHCTAaHHIM BiIIOBIIHKX Martepiaiis (.14, 15).
11. MeToau KOHTPOJIIO
[IpoBeneHHsT MOTOYHOTO KOHTPOIIIO, €JICKTPOHHOTO TECTYBAHHS, ITiJICYMKOBUH KOHTPOJIb

y BUTJIA ICTIHTY.

12. Kpurepii ouiHioBaHHs Ta po3noJij 6ajiB, siki OTPUMYIOTH 3100yBayi

CxitaoBi HaB4aIBHOL banu 3a ogHe 3anaTTs | KiumbKicTh 3aHSTH Cymapna
poboTtu (3aBiaHHs) (3aB/1aHb) KUIBKICTh OajiB

3MiCTOBHUN MOAYIIb |

JlabopartopHi 3aHATTS 0..10 3 0...30

Tectu 0..5 1 0..5

MopaynbHUN KOHTPOJIb 0..10 1 0..10
3MICTOBHUN MOJYIb 2

JlabopartopHi 3aHATTS 0...10 4 0...40

Tectn 0..5 1 0...5

MonyJIbHHN KOHTPOJIb 0..10 1 0..10

Ycboro 3a cemectp 0...100

bineT ans icnuTy CKIIaJaeThesl 3 ABOX TEOPETUUHUX MUTaHb (25 6aliB 3a KOKHE MUTaHHS),
MPAKTUYHOTO 3aBAaHHs (25 6ainiB) Ta Tecty (25 6auniB).

ITix yac ckilagaHHS CEMECTPOBOIO ICIUTY 3100yBa4 Ma€ MOXJIMBICTh OTPUMATH MAKCUMYM
100 6amis.

KpuTepii oniHioBaHHs po00oTH 3100yBa4a NpoOTAroM CeMeCTpPy

3anoBinbHo (60-74). [TokazaTu MiHIMYM 3HaHb Ta YMiHb. 3aXHCTHTH He MeHIe 75% Bin
yCiX 3aB/laHb JJaOOPAaTOPHUX 3aHATh. 3HATH OCHOBHI CKJIaJI0B1 IHAYCTpialbHOTO [HTEpHETY peueil.
YMITH CTBOpIOBAaTH Ta HAJAIITOBYBaTH KOHQITypallilo CKIaJ0BUX 1HAYCTpialbHOro [HTEpHETY
peyen.

Hoope (75-89). Trepao 3HaTH MiHIMYM, 3aXHCTUTH HE MeHIIIe 90% 3aB1aHb JTJabOpaTOPHUX
3aHATh. 3HATH KJIIOYOBI MPUHIUIM 1HIyCTpiagbHOrO [HTEpHETY pedel Ta THUIOBI apXiTEKTYpH.
YMiti po3poOmsiT  miporpamHe 3a0esneueHHs s ckiaamoBux Il0T  abo crBOproBaTtm
koH(iryparniro y Node-Red.

Bigminno (90-100). 31ati BCi KOHTPOJIBHI TOYKH 3 OI[IHKOIO «BiAMiHHOY». JIOCKOHAIBHO
3HaTH BCl TEMHM Ta YMITH iX 3aCTOCOBYBAaTH. YMITH HAaJalITOBYBaTH OOMIH JaHMMHU MIX
ckinagosumu [10T-cucrem uepes MQTT Ta OPC UA. Bmitu BukopuctoByBatn REST API.



HIkana oniHoBaHHA: 0aJbHA i TPpaAUIiiiHA

) Orinka 3a TpaIuIiHHOO MITKATIO0
Cyma GaiiiB : : :
Icniut, nudepentiioBanmii 3aTiK 3ainik
90 - 100 Bigminao
75-89 Ho6pe 3apaxoBaHO
60— 74 3aJ10BITHHO
0-59 He3agoBuipHO He 3apaxoBaHo

13. MeToanune 3a0e3meYeHH
HaBuanbHO-METONMYHUN KOMIUIEKC TUCHMIUTIHA PO3MIIIECHHA Y CHUCTEMi YIpaBIiHHS
Kypcamu Kadeapu KOMIT IOTEPHUX CHCTEM, MEPEX 1 KiOepOe3NeKu Ta y CUCTeMI JUCTAHIIHHOTO
HaB4YaHHsA «MeEHTOp».

1. Cucrema ynpaBiiHHA Kypcamu Kadeapu KOMII'IOTEPHHX CHCTEM, MEpex i
kibepoesmneku [En. pecypc]. URL: https://elearn.csn.khai.edu
2. CropiHKa JUCHMIUIIHK Yy CHCTeMi JTUCTAHIIIMHOTO HaB4aHHA «MeHTOp»

[Exn. pecypc]. URL: https://mentor.khai.edu/course/view.php?id=3708

14. PexomenoBaHa Jiitepatrypa
ba3zoBa

1. [aTepHeT peueit Ui iHIyCTpiaTbHUX 1 TYMaHITAPHUX 3aCTOCYHKIB. Y TPbOX TOMax.
Towm 1. OcuoBu i TexHororii / 3a pen. B.C. Xapuenka. K.: FOcron, 2019. 605 c.

2. Misra S., Roy C., Mukherjee A. Introduction to Industrial Internet of Things and
Industry 4.0. CRC Press, 2020. 398 p.

3. Internet of Things and Data Analytics Handbook / edited by Hwaiyu Geng. John
Wiley & Sons, 2017. 800 p.
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