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AHoOTALIA

["0710BHOT METOIO0 BU3HAUYEHHS OCOOJIMBOCTEH Ta HAOYTTS HABUYOK POOOTH 3
00’ €KTHOIO 0a3010 JAHUX Ta PO3pOOKa MOOUTHHOTO AOJATKY 3/ peanizariii
MIeBHUX 3aIUTIB 00p0oOKH 1HGOpMAITii.

OcHoBHa YacTHHA BKJIIOYAE B ceO€ TaKi pO3MILIN: TOCTAHOBKA 3a]1adi,
IPOEKTYyBaHHS 0a3M JaHUX, KOHCTPYIOBAaHHS 3allUTIB Ta OMUC JOJATKy. B po3aim
MOCTAaHOBKH 3aJ1ayl OMKMCaH1 OCHOBHI 3a/1a4l, (DyHKI[IOHAJIbHI, TEXHIYHI Ta
nporpamMHi BUMOTH. B po3iii npoekTyBaHHs 0a3u TaHUX ONMKMCAHE 1aTajJoriyHe
IPOEKTYBaHHS 3 HaBEJACHHSM MEBHUX Ta0IMIIb Ta Mojienel. B po3aini
KOHCTPYIOBaHHS 3allUTIB HAAAIOTHCA KOJU 3alHUTIB PI3HUX BUAIB C IEMOHCTPAIIIEIO
BUX1IHUX JaHuX 0a3u. B ocTaHHbOMY pO3/1Jll OMUCYETHCS TOJATOK 3 JOJAaBAHHAM
UTIOCTpaIlii.

KirouoBi cnoBa: 00’ekTHa cuctema KepyBaHHs 0a3or0 nanux, Realm, Swift,

3aIlluTH.



Beryn

CkitagHO ysIBUTH €001 SIKYyCh c(pepy KUTTs 0e3 MPaBUIBHO YIOPSIKOBAHOT
CTPYKTYpH B Halll yac. T1UIbKU TaK MOXJIMBO MOOYAyBaTH SIKHAHO1IbII €()EeKTUBHY
1 Iparne31aTHy Mojielb. be3 mpaBmiIbHOTO MogaHHs 1HPoOpMaIlii B 4iTKO
YHOPSAKOBaHI CTPYKTYPH, BHOOPY TOJIOBHUX (PaKTOPIB BIUIMBY B MEBHIN cdepi i
MPaBWJIBHOTO OOJaITyBaHHs (yHKIIIOHATY, Oy ab-sKka poboua cepa Oyna 0,
SKHAaMEHI, HE3PYYHOIO B €KCILTyaTalli ad0 B3arai HEMpUAATHOO i1 Oy 1b-IKO1
pob6otu. CamMe 3a/1J1s1 YHUKHEHHS TaKMX Ka3yCiB y 0araTbox cepepoBUIIaX, /e
MIPOBOJIATHCA MEBHI orepartii 3 iHpopMalli€r0, BUKOPUCTOBYIOTh 0a3u JTaHUX.

Mertoro KypcoBoi poOOTH 0YJI0 BUSHAYEHHS 0COOIMBOCTEN Ta HAOYTTS
HABUYOK POOOTH 3 00’ €KTHOIO 0a3010 JaHUX Ta po3poOKa MOOIIILHOTO TOAATKY
3T peajizallii MeBHUX 3aluTiB 00poOKkH 1HGOopMaITii.

B nanomy npoekti 0ysi0 cTBOpeHO 0a3y JNaHuX JJisi 00JIIKY KOMYHAJIbHUX
aTexiB. byna npoananizoBaHa npeaMeTHa 00JacTh Ta 3icTaBlieHa podoya
MO/I€JIb, TAKOX CTBOPEHO MOOUTbHUN JOJATOK JUIsl CMapT(OHIB MiJl KEpYBAHHIM
I0S. Ins nmpoekty Oyiia oOpana 6a3a qanux Realm.

Realm — open-source 06’ekTHa 0a3a JaHMX, sIKA TATPUMYETHCS
IOS/Android, Xamarin, React Native, Windows Ta 6aratsma iHIImMMH
iaThopMaMH, 110 1 CTaJI0 OCHOBHOIO MIPUUUHOIO i1 BUOOPY. Takoxk nmepeBaramu €
Te, o Realm mBuamie ta 3py4Himie Hix i ananoru, Taki sk CoreData a6o SQL.ite.
JanHa cuctema kepyBanHs 6azamu ganux(nani: CKbJ/l) ne Mogudikaiiis sKoich
1HII101, a € HOBOIO, MO0y noBanoto 3 HyJsi, CKB/I.

JlxepenaMu JOCTIKEHHS CTanu oQilliiiHe KePIBHULITBO PO3POOHUKA

Swift (Apple) Ta odimiitna nokymenraiist Realm.



OcHOBHA YacTHHA

1 ITocTanoBKAa 3a1a4i

3aBAaHHSAM KypcoBOi poOOTH € CTBOPEHHS 0a3u JaHUX 00JIIKY KOMYHAJIbHUX
mIaTexiB. baza moBUMHHA MICTHTH JJaHHI 13 TAKUX MPEIMETHUX 00JIACTEH, SK:
BJIACHUK, IPUMILIEHHS, TUIaTikka. HacTynmHuM 3aBIaHHSIM € CTBOPEHHS JIOJATKY
33711 HaJJaHHS 3MOTH IIEPEBIPUTH Ta BITOOPA3UTH KOPEKTHY POOOTY ICHYIHOUOTO
¢dyHkuioHany. Jlo1aTok MOBUHEH MaT MIHIMAJIIBHUM JIJ11 pOOOTH 3 TaHUMH
dbyHKI10HAT, MaTH 3po3yMuInil iHTepderic. [Iporpama moBuHHA MaTH MiHIMaIbHI

CHCTEMHI BUMOTH JJIg 3a0€3IIeYeHHS IIIBUAKOCTI Ta HE 3alMaTH 0arato MicI.

1.1 ®dynkuioHaJabHi BUMOTH

["'on0BHOIO BUMOTOIO /10 0a3U JaHUX € HasBHICTh HEOOX1IHOI 1H(opMaii
JUTsl poOOTH CUCTEMH 00JIIKY KOMYHAJIbHUX IUIATEXK1B, TaKy SIK JIaHHI PO
BJIACHUKIB, IPUMIIIECHHS Ta MIaTIKKUA. TouHy 1H(OpMAIIiIO PO BIACHUKA: TOBHE
IM’s1, HOMEp NacnopTy 3311 TOYHOI 1IeHTU(IKALIli 1 BC1 IPUMIIIEHHS, SIKI HOMY
Hasiexartb. [Hhopmarrito npo NpUMIIIEHHS: aJIpeCy, BIACHUKA, SIKOMY HaJICKHUTh,
0CO0OOBUI paxyHOK, Ta BCl MailOyTH1 a00 MOTOYHI MIATIKKU. J[aHHI PO TUIATIKKY:
JaTy, IPUMILIEHHS, SKOMY OyJia BUIIMCaHa Ta paXyHKHU 3a BCE BUJU KOMYHaJIbHUX
nocayr . [TporpaMuumii 101aTOK MOBUHEH BKJIFOYATH B ce0e (PyHKIIIOHAT JIst

BUKOHAHHS OOpaHUX 3aluTIB Ta BIIOOpaKeHHsI 00pOOJIEHUX JaHUX 3 0a3H.
1.2 TexHiuHi BUMOTH
XapakTepuCTUKH JIJIsl CTAaOUIBHOT pOOOTH TOAATKY:

gacToTa nporecopa — 2.4GHz,

ornepatuBHa nam’a1b — 8 ['0;



onepariitaa cucrema — MacOS 10.15 Catalina a6o HoBiIIE.
1.3 lIporpamui BUMOTH
J1is KOpeKTHOI poOOTH JOJATKy Ta KOPUCTYBAaHHS HUM HEOOX1HO MaTH

cucremy mija kepyBanHaMm MacOS a6o 10S. {5 BHeceHHs 3MiH 0 0a3u JaHUX

(BpyuHy) HeoOxiaH1 BcTanoBleHI Realm Browser Ta XCode 11.3.

2 IlpoexkTyBaHHs 0a3¥M JaHHUX

baza nanux 0061iKy KOMyHaIbHUX TIATEXKIB BKIIIOUAE B ce0e TpU MpeIMeTH1

o6xacti: Owner, Premise, Bill.

. Person s Premise = Bill
id: Int { & id: Int id: Int
fullName: String address: String premise: Premise
passportid: String owner: Owner invoiceReceiptDate: Date
premises: [Premise] personalAccount: String gasBill: Double

bills: (Bill) waterBil Double

electricityBill: Double

heatingBill: Double

isClosed: Bool

Pucynok 2.1 — mozenb 6a3u gaHux




2.1 Onuc npeagMeTHHX olJacTel

Owner

s mpenqMeTHa 06J1aCTh MICTUTh JIaH1 PO BIIACHUKA MpuMileHHs. Koxen
BJIACHHK TIOBHHEH MaTH MOBHE iM’ s, HOMEp MacHopTy 1 IPUMIIIEHHS, 1[0 HOMY
HaJICXKAaTh.
Crosmi Tabmumi Owner:

Id - ITepBuHHMI KITI0Y TaOJIMIII;

fullName - moBHe iM’sI BIaCHUKA,;

passportld - HoMep macnopTy BJIaCHHKA,

premises - yci Horo mpuMIIICHHS.

Bci BoHU € 000B’ A3KOBUMU.

id fullName passportid premises

Name Surname 123456789 rremise
Alexey Alexeev 834343428 Premise
Alexandr Alexa 210414041 Premise

Tim Cook 121212121 Premise
John Doe IRRRREREE! Premise

N B W N -

Q0800

Pucynok 2.1.1 — TaGmuist Owner

Premise

VY it mpenMeTHii o6acti 30epiratoThes iHGOpMAIIis PO TPUMIIICHHS.
KosxHe npuminieHHs MOBUHHE MaTH BJIACHUKA, aJIpecy Ta 0COOOBUM paxyHOK
KOMYHaJIbHUX IJIATEXKIB Ta TUIATIKKH.
Crosi Tabmum Premise:

Id - ITepBUHHMI KITIOY TAOJIHMIII;

OWNEr — BJIaCHUK,

address - agpeca MpUMIILICHHS;

personal Account - ocoboBHiIT paxyHOK;

bills - yci miaaTiKu bOro MpUMIIIEHHS.

Bci BoHU € 000B’ I3KOBUMU.



id owner address personalAccount bills
1 (1. Nano City, street, flat1 1234567891 Bi (4]
2 (1. Name City, street, flat2 1234567892 Bl o
3 (3. Alexand: California, SF, 3... 1230896781 Bi (4]
4 (4 Tim Cook California, LA, 1... 678213456 Bi (2]
6 (2. Alexey Georgia, Atlant.. 657489300 Bi [4)
6 (4. Tim Cook California, SF, 1.. 657489300 Bi (1]
7 (5. John Doe California, SF, 2... 657489300 (5 ]

Pucynok 2.1.2 — tabmurs Premise

Bill

JlanHa npenMeTHa 00JacTh Hece AT KHY 1H(OpMaIito, IO CTOCY€EThCS
npuMitieHHs. KoxkHa rmiati’kka HOBUHHA MaTH MPUMIIIEHHS, JI0 SKOTO
BIJTHOCUTBCS, ATy BHa4i Ta CyMy JIO CILJIATH 3a TICBHI BHIU MTOCIYT.
Crosri Tadauni Bill:

id - ITepBuHHMI KITI0Y TAaOJIHMIIL;

premise - mpuMiIeHHs, SKOMY HAJICKHTb;

invoiceReceiptDate - nara Bugaui;

gasBill - cyma 3a razonocrayanss;

waterBill — cyma 3a BogomnocTadanHs;

electricityBill - cyma 3a enekrpoenepriio;

heatingBill - cyma 3a omanenns;

iIsClosed - uu criauena.

Bci BOHH € 000B’I3KOBUMH.

- premise invoiceeceiptDate Qeasill watarBill slactricty8d NaatingSa

29 Agr 2020, O5:12.24

3 29 Apr 2020, 001423 12 3

] 8 Ap " 14 r? '

4 29 Apr 2020. 00 100 ) | N "

[ 9 Ap 18 ) ) )

[ 0 Ap oh 1812 123 12

y 'O A o8 1 12 L

® 20 A (0 R ) 122 3 )

] 30 Ap o ) ) )
10 Agw ( 3 N '
10 Agr | ) y
W Agw 2020, 1862400 22 ) '

Pucynok 2.1.3 — Ta0uns Bill

10

alieved
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3 KoncTpyroBaHHs 3anUTiB

3anuT 1: mpocTuii 3anUT Ha BUOIPKY
var ownersList: Results<Owner> {
get {
return realm.objects(Owner.self)

}
¥

[ToBepTae ciucoOK BIACHUKIB (iX OBHE 1M’sl Ta HOMEP NACHOPTy).
¢ Request Data

Full name:Name Surname Passport number:123456789

Full name:Alexey Alexeev Passport number:834343428

Full name:Alexandr Alexandrov Passport number:210414041
Full name:Tim Cook Passport number:121212121

Full name:John Doe Passport number:111111111

3anut 2: BuOipka 3 Bukopuctanusim BETWEEN AND
var res = self.realm.objects(Premise.self).filter("id BETWEEN {0,2}")
premises = res
[ToBepTae ciucok mpuMilieHb, id skux 3HaxoaaThes Mix 01 2.
< Requests Data
Owner:Vanya lvanov Address:California, SF, 23131 Personal account:657489300

Owner:Alexey Alexeev Address:California, AYE, 11111 Personal account:1111111

3anut 3: BuOipka 3 Bukopuctanasm IN
var res = self.realm.objects(Premise.self).filter("id IN {1,4}")
premises = res

[ToBepTae crvcok MpuMilieHb, id skux HanexaTh MacuBy {1,4}.
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< Requests Data
Owner:Vanya lvanov Address:California, SF, 23131 Personal account:657489300

Owner:Tim Cook Address:California, SA, 09385123 Personal account:12858291

3anur 4: Bubipka 3 Bukopuctanusam DISTINCT
var res = self.realm.objects(Owner.self).distinct(by: ["fullName™])
owners = res
[ToBepTae cMCOK BIACHUKIB, SKMH HE BKIIFOYAE TMTOBHUX TE30K (JIFOACH 3
OJIHAKOBUMH TIPI3BHUIIIEM Ta IMEHEM ).
€ Requests Data
Full name:Name Surname
Full name:Alexey Alexeev
Full name:Alexandr Alexandrov

Full name:Tim Cook

Full name:John Doe

3anut 5: 3anut Buagy MIN abo MAX

let maxValue = realm.objects(Bill.self).max(ofProperty: "gasBill") as
Double?

self.max = maxValue

[ToBepTae HailOUTbIIIE 3HAYEHHS TJIATIKKY 32 Ta3.

€ Requests Data

334.0

3anurt 6: 3anuT By SUM abo AVG
let sumValue = realm.objects(Bill.self).sum(ofProperty: "gasBill") as
Double

self.sum = sumValue
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[ToBepTae cyMy BCIX IUIATIXKOK 3a T'a3.

£ Request Data

2631.5

3anmut 7: 3anut 3 pynkiiero COUNT
let billsC = realm.objects(Premise.self).filter("bills.@count > 0")
self.count = billsC.count

[ToBepTae KiTbKICTh MPUMIIIEHB 3 KUTBKICTIO MIATHKOK Oibiie 0.

< Request Data

3anuT &: BUOIpKa 3 BUKOPUCTAHHSAM arperaTHoi (PyHKIIII 1 J0laBaHHSIM TOJIIB
let maxWaterBill = realm.objects(Bill.self).sorted(byKeyPath:
"waterBill").last
self.maxBill = maxWaterBill
IToBepTae mIaTi>KKy 3 HAKOUIBIIIO CYMOIO 3a BOJIOTIOCTaYaHHS.
< Request Data

ID:6 Water bill:332.0 Gas bill:323.0 Electricity bill:312.0 Heating bill:32.0 Date:29-Apr-20..

3anuT 9: BUOIpKa 3 BUKOPUCTAHHSM arperaTHoi yHKIIIi 1 yMOBOIO Ha BUOIPKY

I10JI4

let billRes = realm.objects(Bill.self).filter("id BETWEEN
{0,3}").value(forKeyPath: "gasBill™) as! [Double]

let avgGasBill = billRes.reduce(0, +) / Double(max(billRes.count, 1))

self.avg = avgGasBill

[ToBepTae cepesiHe 3HAUCHHS CYMH 3a ra30MoCTavyaHHs cepel MaTiKok 3 id
Bi1 0 1o 3.
< Requests Data

190.0
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3anut 10: BubipKa 3 BUKOPUCTAHHSM arperatHoi (yHKIIII 1 yMOBOIO 3 arperaTHOO
byHKITIEIO

let billRes = realm.objects(Bill.self).filter("id BETWEEN {0,3} AND
gasBill <= 300").min(ofProperty: "waterBill") as Double?

self.min = billRes

[ToBepTae MiHIMaIILHY CyMy 3a BOAOIOCTa4YaHHs cepen IuaTixok 3 id Bix 0
710 3 Ta CyMOIO 3a Ta30MoCcTa4yaHHsl MEHIIOo abo piBHOIO 30

< Requests Data

89.2

3anut 11: BUOIpKa 3 BUKOPUCTAHHSIM arperatHoi QpyHkKIlii, yMOBOIO 3 arperaTHoio
(GyHKILI€I0 Ta YMOBOIO Ha BUOIPKY MOJIS 3 COPTYBAHHIM
let billRes = realm.objects(Bill.self).filter("invoiceReceiptDate < %@ AND
electricityBill >=\((realm.objects(Bill.self).min(ofProperty: "electricityBill") as
Double?).unsafelyUnwrapped)", Date()).sorted(byKeyPath: "id")
self.bills = billRes
[ToBepTae muaTiKu, K1 BUJaH1 paHille MOTOYHOI AaTH, CyMa 3a
CIIEKTPOINOCTavYaHHs OiNbliie MiHIMaJIBHOI 1 BOHM BigcopToBaHi 1o id.
< Requests Data
ID:1 Water bill:95.0 Gas bill:124.0 Electricity bill:303.0 Heating bill:99.8 Date:11-May-2020
ID:2 Water bill:89.2 Gas bill:123.0 Electricity bill:352.0 Heating bill:251.0 Date:11-May-2020
ID:3 Water bill:89.2 Gas bill:323.0 Electricity bill:303.0 Heating bill:99.8 Date:11-May-2020
ID:4 Water bill:111.0 Gas bill:295.0 Electricity bill:172.0 Heating bill:99.8 Date:11-May-2020

ID:5 Water bill:112.0 Gas bill:323.0 Electricity bill:293.0 Heating bill:108.0 Date:11-May-2020



3anuT 12: 3anut 3 BAKOPUCTAHHIM BKJIAJIEHOTO 3alUTy Ta yMOBaMH <, =, >
let gasBills = realm.objects(Bill.self).filter("gasBill >
\((realm.objects(Bill.self).average(ofProperty: "gasBill") as
Double?).unsafelyUnwrapped)")
self.bills = gasBills
[ToBepTae mIaTiXKH, B IKUX CyMa 3a ra3 OljIbIla 3a CEPETHIO.
< Requests Data
ID:3 Water bill:89.2 Gas bill:323.0 Electricity bill:303.0 Heating bill:99.8 Date:11-May-2020
ID:4 Water bill:111.0 Gas bill:295.0 Electricity bill:172.0 Heating bill:99.8 Date:11-May-2020

ID:5 Water bill:112.0 Gas bill:323.0 Electricity bill:293.0 Heating bill:108.0 Date:11-May-2020

3anuT 13: 3anUT 3 BUKOPUCTAHHIM BKJIQJIEHOTO 3aIIUTy Ta arperatHoi GyHKIii
let electricityBills = realm.objects(Bill.self).filter("electricityBill >
\((realm.objects(Bill.self).min(ofProperty: "electricityBill") as
Double?).unsafelyUnwrapped)")
self.bills = electricityBills
[ToBepTae mIaTi™Ku, B IKUX CyMa 3a €JIEKTPOINOoCTavyaHHs OlIbIna 3a
MIHIMaJIbHY (BC1 KpIM MIHIMaJIbHOT).
< Requests Data
ID:1 Water bill:95.0 Gas bill:124.0 Electricity bill:303.0 Heating bill:99.8 Date:11-May-2020
ID:2 Water bill:89.2 Gas bill:123.0 Electricity bill:352.0 Heating bill:251.0 Date:11-May-2020
ID:3 Water bill:89.2 Gas bill:323.0 Electricity bill:303.0 Heating bill:99.8 Date:11-May-2020

ID:5 Water bill:112.0 Gas bill:323.0 Electricity bill:293.0 Heating bill:108.0 Date:11-May-2020

3anut 14: 3anuT 3 BUKOPUCTAHHAM BKJIajeHoro 3anuty Ta ymoBamu ANY abo
SOME

let heatingBills = realm.objects(Bill.self).filter("heatingBill > 400")

if heatingBills.count > 0 {

anyBool = true

15
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}else {

anyBool = false

¥

[ToBepTae meBHE 3HAYEHHS JIOTIYHOTO OIEPaTOPy, YMOBOIO SKOTO €
ICHYBaHHS TUJIATIXKKH 3 CyMOIO 3a onayieHHs OibIie 400.
< Requests Data

false

3anuT 15: 3anuT 3 BUKOPUCTAHHIM BKJIAJIEHOTO 3anuTy Ta QyHkmieo IN
let ownersWithNames = realm.objects(Owner.self).filter("fullName IN
{'Tim Cook’, 'John Doe'}")
self.owners = ownersWithNames
HOBCpTaG BJIaCHI/IKiB, IMEHa IKUX HaJle)KaThb AaHOMY MAaCHBY.
< Requests Data
Full name:Tim Cook Passport number:121212121

Full name:John Doe Passport number:111111111

3anuT 16: 3anUT 3 BUKOPUCTAHHIM BKJIAJIEHOTO 3anuTy Ta yMoBoto LIKE
var res = self.realm.objects(Owner.self).filter("passportld LIKE *111?"")
print(res)
oOwWners = res
[ToBepTae BIacHHKIB, HOMEP MACTIOPTY AKUX 3aKiHuyeThess HA 111N, me N —
oJiHa OyJib-sKa udpa.
{ Requests Data

Full name:John Doe Passport number:111111111
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3anut 17: 3anuT 3 KOH IOHKLIEIO JBOX YMOB

var res = self.realm.objects(Owner.self).filter("passportld LIKE *4*' AND
fullName CONTAINS 'Alex™)

print(res)

owners = res

[ToBepTae BIacHUKIB, B HOMEPIi MACHOPTy sIKUX € nudpa 4 i im’s Alex.

€ Requests Data

Full name:Alexey Alexeev Passport number:834343428

Full name:Alexandr Alexandrov Passport number:210414041

3anuT 18: 3anuT 3 113 IOHKINE TBOX YMOB
var res = self.realm.objects(Owner.self).filter("id == 2 or id == 3")
print(res)
owners = res
[ToBepTae BiacHukiB, id sxux 2 ado 3.
< Requests Data
Full name:Alexey Alexeev Passport number:834343428

Full name:Alexandr Alexandrov Passport number:210414041

4 Onuc 10AaTKy

JlomaTok CTBOpEHUM JjIsl BUKOHAHHS 3aIUTIB Ta BIIOOpaKEHHS TaOIUIb
naHuX. ['0JI0BHE MEHIO CKJIaIa€ThCs 31 CIUCKY 3alMTIB, K1 MOxHa oopatu. [licns
HATUCKaHHS Ha Oyib KU 13 BaplaHTiB, BZIOYBa€ThCSl BUBEACHHS PE3yJIbTATIB

BUKOHAaHHA.
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’ Requests

3anut 1
3anuT 2
3anut 3
3anut 4
3anuT 5
3anut 6

3anut 7

3anuT 8

Pucynox 4.1 — MeHIO 3a1uTiB

r <€ Requests Data

1D:1 Water bill:0.0 Gas bill:140.5 Electricity bill:70.0 Heating bill:190.2 Date:29-Apr-2020

1D:2 Water bill:49.1 Gas bill:32.0 Electricity bill:77.0 Heating bill:341.0 Date:29-Apr-2020
1D:3 Water bill:77.0 Gas bill:334.0 Electricity bill:213.0 Heating bill:343.0 Date:29-Apr-2020
ID:4 Water bill:37.0 Gas bill:33.0 Electricity bill:199.0 Heating bill:202.0 Date:29-Apr-2020
ID:5 Water bill:37.0 Gas bill:32.0 Electricity bill:98.0 Heating bill:313.0 Date:29-Apr-2020
1D:6 Water bill:332.0 Gas bill:323.0 Electricity bill:312.0 Heating bil:32.0 Date:29-Apr-20...

1D:7 Water bill:89.0 Gas bill:122.0 Electricity bill:310.0 Heating bill:12.0 Date:29-Apr-2020

L 1D:8 Water bill:89.2 Gas bill: 323 uiskitisiaiymiiodiuivieiant ng Dill:99 8 Date:29-Apr-2020

PucyHok 4.2 — pe3ynbTaT BUKOHAHHS 3aMUTY
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BucHoBxu

[Tix yac BUKOHAHHS 3aBAaHHS KypCcOBOi poO0TH Oyiia TOCiKeHa
peIMETHA 00JIacTh, TS SIKOT 3aCTOCOBHUM JTaHHM MPOEKT. B3sBIIN 32 OCHOBY
oTpuMaHy iHdopMalliro, OyJa modyoBaHa MoAeNb 0a3u JaHUX Ta PO3po0JIeHa
cama 0asa JaHuX, 1110 BIAMOBITAE MoTpedam npeameTHoi ooxacti. s po3poOku
0a3u OyB BuKOpHUcTaHuii cepep Realm. ba3za ckiamaerses 3 3 TabnuIlh, M0
3B’s13aH1 MK COOO0 TAKUM YHMHOM, [0 Ha iX OCHOBI MOXHa OyJ10 MoOy1yBaTh
peanbHy, mpaiody 0i3Hec MOEIb U1 Cpepyr HalaHHSI KOMYHAJIbHUX MOCIYT.

Taxox O0ys10 po3p0o0JEHO KIIIEHTCHKUN AOAATOK 3 BUKOPUCTAHHSIM MOB,
TeXHOJIOT1H Ta 1IariHiB Takux sK: XCode 11.3, UIKit, RealmSwift.

Sk pe3ynbTaT BUKOHAHHS 3aBJIaHHS KypCOBOTO MIPOEKTY, OyJIM OTpUMaHi
MIEBHI HABMYKH Ta JIOCBIJl pOOOTH 3 MIEpepaxOBaHUMU BUIIE TEXHOJIOTISIMU, a

TaKOX PO3POOJICHUI TOAATOK JJIsl TECTYBaHHS (PYHKIIOHATY PEATbHUX 3aIUTIB.
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Cnucoxk Jjireparypu

1. Realm.io, odimiasbHuii caiit Realm: https://realm.io

2. Realm.io, okymenrarist Realm st moBu Swift: https://realm.io/docs/swift/
latest/

3. Developer.apple.com, kepiBammTBo 1o Swift: https://developer.apple.com/ swift/

4. Developer.apple.com, Jlokymenrarus o UIKit: https://developer.apple.com/

documentation/uikit
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