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JlabopaTopHa podora Nel

HITyyni HeiipoHHi Mepexi. MoaeawBaHHs (POPMATBHUX JOTIYHUX QYHKILIM.
IIporuo3yBaHHs1 YacOBUX PSAiB

Meta: OTpumaTu MOYaTKOBI HABUYKHU IO CTBOPEHHIO IITYYHUX HEHPOHHUX

MepexX, 10 3/aTHI BUKOHYBAaTH MPOCTI JIOTTYHI (DYHKIIi, Ta HEHPOHHUX MEPEK, IO
3/1aTH1 IPOTHO3YBAaTH YacOB1 PSIU.

TeopernuHi Bizomocri [1, 3-6]

HITy4yHuid HEHPOH — BY30J IITYYHOI HEHPOHHOI MEPEXKI, 110 € CIPOLIECHOIO
MOJIEJUTIO TPUPOJHOTO HEMPOHA.

CxeMa mTy4HOro HEMpoOHa

X1,..., Xn — BXOJU HEHWpoHa (CHHATICH);

W1,..., Wn — BaroBi Koe(iIieHTH BXO/1B;

S — 3BakeHa cyma BXOJIiB HEHpOHa,;

F(S) — ynkiis aktuBarii HeWpoHa;

T — moporoBe 3Ha4YeHHS (3HAUEHHS, MICIS SKOTO HEHPOH MEPEeXOIUTh Y CTaH
30y/DKEHHSI), € HEe y BCIX THITIB IITYYHUX HEHUPOHIB;

Y — Buxija HelipoHa (aKCOH).

3BaxkeHa cyMa S 00UHCITIOETHCS 32 (HOPMYITOIO

S=X1- Wy + Xor Wo + ... + Xpr W

®yuknis axkruBanii F(S) Bu3Havae 3aJleKHICTH CUTHAY Ha BUXOMI
HeWpoHa BiJl 3BaXXEHOI CyMH CHUTHaIIB Ha HOro Bxojaax. BukopucranHs pi3HUX
(GyHKIIM akTUBAIlii JO3BOJISIE BHOCUTU HEJIHIMHICT, B pOOOTY HEWpoOHa 1 B LIIOMY
HEUPOHHOT MEPEKI.
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Temep MoXHa BUKOPHCTOBYBATH CILTMBatoue MeHI0 EXpression, mo6 3MiHUTH
BU3HAYEHHS MOKa3HUKA aMOpTU3allli Ha pO3MOJILI HMOBIPHOCTEH J10 CIIUCKY.
Bubepemo List Ta natucaemo "OK",

Cluestion >

o Replace current definition with a List?

Cracysari

3ayBa)xmMo, 110 3HAYOK y CILIMBAIOYOMY MeHIO EXpression 3miHioeThcs, mod
BKa3aTH, 10 e crimcok BuOpano. Komu Definition Brepiire 3MiHIOETBCS Ha CITUCOK,
y Definition 3’sBnsieThest KoMmipka (TI03HaUCHA BIKHOM HaBKOJIO HET):

"
~ L
Appreciation rate: Definition Y”E TI
=10

[Ticns BBeaeHHS 10 KOMIpPKH 3HadeHHs -10 3'IBISIETBCS HOBa KOMIpKa 31
3HaYEeHHSIM -9. 3aMIHMMO HOTo 3HaueHHS Ha -5. Ilicag BBeIeHHS IBOX 3HAYEHD, ITIJI
yac HaTUCKaHHs Kiasimi Enter, mo6 momartu HOBY komipky, Analytica aBTomaTiaHO
3aMOBHIOE HOBY KIIITMHKY 3HAYEHHSM BHUXOJS4YM 3 PI3HUII MDK JIBOMa OCTaHHIMHU
3HAYCHHSMU. TaKuM YUHOM MOXHA OTPUMATH HACTYITHI 3HAYCHHS.
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Bu6epemo Mid Value 3 Bikna Result.
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Otpumanuii Tpadik mNOKa3ye CEpeAHI0 BapTICTh KYIIBIlI Ta OpPEHAU B
3aJICKHOCTI B1I HOPMH aMOpTH3allii, 1mo KoiauBaeTbes Big -10% mo 15%. Hopma
aMmopTH3ailii Heo(iliiHO HA3UBAETHCS 1HIEKCOM, OCKUIBKU BOHA XapaKTEPHU3ye BUMIP
IHILIOT IHHOCTI 3MIHHOI, Y IbOMY BHUIA/IKy — BUTPATH Ha KyMIBJIIO Ta OPEHAY.

Ha rpadixy BuaHO, 1110 Tpu HOpMI amopTH3allii 0J1M3bK0 -5% Ha pik OpeHaa Ta
KYITIBJISl KOIITYIOTh OJIHAKOBO. SIKIlI0 HOpMa amopTu3allli Ouibmia 3a -5%, To kpaiie
Oyno O opeHayBaTH; SIKIO MeHIa 3a -5%, Oyyo 0 Kpale KyMnuTH.

[lepernsaaemMo TaOaWYH1 3HAYCHHS.

E Mid Value - Present value of buying and renting =

mid*|  Mid Value of Present value of buying and renting (%)

| Buy or rent Tl [] Totals
ﬁ —

| Appreciation rate (%efyear) W |[> [] Totals

-10 -5 0 5 10 15
Buy -144 4K -126.2K -97.06K -51.33K 18.81K 124.4K
Rent -126.6K -126.6K -126.6K -126.6K -126.6K -126.6K

Oyinka aremepHamuHux piuleHsb
Analytica 103BOJsiE BHKOHYBATH aHali3 YyTJIMBOCTI Ha KUIBKOX 3MIHHHMX

OJIHOYACHO. 3MIHMMO LIHY KyMmiBil, 100 TMOPIBHATH pe3yJbTaTH Ha OCHOBI
aNbTEPHATUBHUX PILICHb.

Bubepemo Buying price node.

Rent vs. Buy Analysis &

"',;:-\-_ reciation -
Buying price ¢ Qrate _ﬁ_})' Buy or rent

~ Rateof

K_il:ﬂatio_nﬂ_’_/?'

Cost to Buy

Y

. . :
................................... Presentvalueof | = -
s s o buying and a

renting
Discount rate Time horizon |+

Difference
between buying
and renting

Costto Rent

Difference
between buying
and renting

Importance

~ g

Buying price: Definition v || =H v |

140K

3minumo 3HaueHHs 140K na 120K B nepuiiit komipiii, a B 1pyriid noctasumo 140K. ¥V
TpeTiit komipili mobauumo 160K.
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LT 4
Buying price: | Definition w |E T|
120K
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Bubepemo Difference between buying and renting.
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Appreciation
rate

Rate of :
inflation -
- . =

. = \ .
.................................. Present value of 500

: ' buying and

renting

Difference
between buying
and renting
Importance
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3'sBuThcst BIKHO “Pe3ynbrar” 13 BimOOpaXKEHHSM CEpPEIHBOTO 3HAYCHHS
3MIHHOI. 3 aHami3y rpadika MOXHA MO0AYUTH, 1O Julle OyauHOK y po3Mipi 160 Tuc.
J0JIapiB y TMOEMHAHHI 3 KoedillieHTOM MoaopokuaHHs (appreciation rate, piBeHb
amopTm3anii) -2% / pik abo Menme, ado 140 THc. nmomapiB, y IO€IHAHHI 3
KoediieHTOM moAopoxkdaHHs -6% / pik abo MeHIe, BUXOIUTb OPEHAYBATH

JeIIeBIlIe, HDK KyIyBaTH.
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Orxe, mo Haiikpame KynyBatd, OyauHok Ha 120K um Oyaunok 160K? Ile
3QJIEKUTH BiJl TOrO, SIKMM OUIKYEThCA TIOKAa3HUK MOJOpokYaHHs. Jlns piBHA
MOAOPOXKYAaHHS, MEHIIoro 3a 9% Ha pik, YAM JCNIeBIIE MXUTJIO — THUM Kpaumill
iHBecTuIlli. Jlns piBHS mojgopoxdaHHs Buie 9%, mopokuuii OyJMHOK 3a0e3neuye
OUTBIIMNI TPUOYTOK.

Bubepemo Present value of buying and renting. Bu6epemo Mid Value B Result
BIKHI.

. Mid Value - Present value of buying and renting EI@
M Mid Value of Present value of buying and renting ($) XY
Buying price ($)TF i 120K (|
Horizontal Axis:l Appreciation rate (%fyear) W I Key:l Buy or rent - I
G, g
@
=3 04
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=
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E
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@
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] -120K
o
-140K T T T T T T T T T 1
-10 -8 -6 -4 -2 0 2 4 6 g 10
Appreciation rate (%/year)
Buy or rent
— Buy — Rent

IlepernsaaeMo TaOaWYH1 3HAYCHHS .

. Mid Yalue - Present value of buying and renting

mid®|  Mid Value of Present value of buying and renting (%)

Buying price :!]G ......... 1 Z‘GK .................. 5 ¢

ﬁ | Buy or rent - I [ ] Totals
~ | Appreciation rate (%/year) W |[> [ ] Totals
-10 -5 0 5 10
Buy -123.8K -108.2K -23.19K —44K 16.13K
Rent -126.6K -126.6K -126.6K -126.6K -126.6K

Pe3ynbTaT Mae Tpu BUMIpHU: IIHA KYIIBJII, KyHIBIAS 4¥ OpE€HAA Ta PIBEHb
amopTu3allii, MokKa3aHl Ha pUCYHKY Bumie. OCKUIbKM Ha rpadiky MOXYTb OyTH
nokasani Jimmie asa Bumipu, Analytica BuOupae onne 3HadeHHns “Tpetiid BuMip” mis
Bi10OpakeHHs, B [IbOMY BUNIAJKY IiHA MOKynku nopiBHIoe 120 000 gonapis.

KianuyBIy 0o CTpijiii MOKEMO 3MiHIOBATH I1iHy. Buying price ($)<T>
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2

. Mid Value - Present value of buying and renting EI@
XY

i Mid Value of Present value of buying and renting ($)
Buying price ($)%F | 160K s
. Horizontal Axis:l Appreciation rate (%/year) W I Key:l Buy or rent - I

©
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-10 -8 -6 -4 -2 0 2 4 6 8 10
Appreciation rate (%/year)

Buy or rent
— Buy — Rent

. Mid Value - Present value of buying and renting

mid* | pid Value of Present value of buying and renting (%)

Buying price “_]{} ......... 1 E’DK\ 5 ¢l

ﬁ | Buy or rent - | []Totals
~ | Appreciation rate (%/year) W I[) [ Tatals
-10 -5 0 5 10
Buy =165k =144 3K -110.8K -5B.6TK 21.5K
Rent -126.6K -125.5K -125.5K -125.5K -125.5K

Bubepemo 1iHy mokynku ($) y psaaKy iHIEKCHOTO CIUTMBAarO4oro MeHio. KymyBaHHS
Y1 OPEHJITyBaHHS CTa€ TPETHOIO PO3MIPHICTIO.

. Mid Value - Present value of buying and renting
mid*|  Mid Value of P

Buy or rent {}

ent val

of buying and renting (%)

ﬁ ~  Buying price (8] =
| Appreciation rate (%/year) _ | Totals
—— Buy or rent 5 10
-44K 16.13K
51.33K 18.81K
1B0R] —TBSK| ™ “TEL3K|STINOK  -5867K 21.5K

. Mid Yalue - Present value of buying and renting
mid®|  Mid Value of Present value of buying and renting (%)

Buy or rent —r 5
ﬁ | Buying price (5} w | [] Totals
&~ | Appreciation rate (%Jfyear) W I[} |:| Totals
-0 -5 0 5 10
120K -123.8K -108.2K -83.19K 44K 16. 13K
140K =144 4K =126 2K -97.06K -51.33K 18.81K
160K -165K =144 3K -110.9K -5B6TK 21.5K
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[s Tabnuils mokazye, M0 BapTICTh OPEHU HE 3MIHIOETHCS 3aJI€KHO BiJl I[IHU KYIIiBI1
Y1 HOPMH aMOPTHU3AILII.

. Mid Yalue - Present value of buying and renting
mid®|  Mid Value of Present value of buying and renting (%)

Buy or rent 1 SR
ﬁ | Buying price (3} VI [ ] Tatals
&~ | Appreciation rate (%Jfyear) W I[} |:|Tntals
-1 -5 0 5 10

120K -128.6K -128.6K -128.8K -128.8K -128.8K
140K -128.6K -128.6K -128.8K -128.8K -128.8K
160K -128.6K -128.6K -128.8K -128.8K -128.8K

3aBaaHHA

1. O3HallOMHTHCS 3 MOJICIHPHIUMH MPHUKIIaJaMu 3acTocyBaHHs cuctemu Analytica
3 BUKOPUCTAHHSM MaTepialliB TCOPETUYHOT YaCTUHU Ta mparilb [8,9].

2. 3a BUBYCHMMH MaTepialaMH CTBOPHUTH Ta 3aXUCTHTH CJICKTPOHHUH 3BIT 3
noOymoBu Ta BUBYEHHs mojem “Rent vs. Buy Model” [9, ¢.7-60]. B sikocTi
BXIJTHUX MTapaMeTpPiB MOJIeJI1 BUOPATH TaKi 3HAUCHHS

- Time horizon: 10 + (Homep MicsIIs HAPOIKEHHS CTYACHTA)
- Discount rate: [(Homep MicsIsg HapoIKEHHS CcTyeHTa)/2]

- Monthly rent: 1200 + (octanHi nBi nU(PU POKY HAPOIKECHHS
CTYyJICHTA)

- Buying price: (pix mHapomxenns cryaenra)*100

- pelTa mapamMeTpiB — 6€3 3MiH.
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CITMCOK BUKOPUCTAHOI JIITEPATYPU

. Menemko €.B. KoMn'toTepHi CHUCTEMH HITYYHOTO IHTENEKTY. MeTonn4yHl BKa31BKU
710 BUKOHAHHS JJaOOPAaTOPHUX POOIT CTyJICHTAMHU JICHHOI Ta 3a04HO1 (pOPMU HABUAHHS
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iH(popMaiiitai Texnounorii".— Kiposorpan: KHTY, 2016. - 61 c.
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KOMIT FOTEpHO-IHTErpoBaHUX TexHozorii [Enexrponnuii pecypc].— Hlnsx mocrynmy
1o pecypcy: https://learn.ztu.edu.ua/mod/resource/view.php?id=55202&forceview=1
. Cy606otin C.O. HelipoHHl Mepexi: Teopis Ta MpakTHKa: HaBY. 1nocid.— XKurtomwp:
Buga. O.0. €senok, 2020.— 184 c.

. Meroan Ta cucteMH IITY4HOro 1HTeNeKkTy: HaBuanbHuil MOCIOHMK JJIs CTYIIEHTIB
Hanpsmy niaroroBku 6.050101 “Komm’rorepui Hayku” / Yiaan.: A.C. CaBueHko,
0.0. CunenpnikoB.— KuiB: Hamionansauii aBiaiiiinuii yaisepcutet, 2017. — 190 c.

. Omiiauk A.O., Cy0660t1in C.O., Omiitnuk O.0O. I[HTENEKTyalbHUN aHaNI3 JaHHUX:
HaBuYalbHUI nociOHUK.— 3anopixoks: 3HTY, 2011.—- 271 c.

. Konorcekuit B.M. IntenexryanpHi iH(opmariiini cuctemu. KoHCHekT nexiiiil.—
Yxropoa: JIBH3 Yxropoacekuii Hamionanpauii yHiBepcuteT, 2019.— 73 c.

. MeTtonuuHi peKOMEHMaIli 10 BUKOHAHHS JAa0OpaTOPHUX POOIT 3 AUCIUILUTIHU
«IIpuknagHi 1HTENEKTyadbHI CUCTEMU OOPOOKM MaHUX» JJIsl 3400yBayiB OCBITHHOTO
CTyHeHsl «0akayiaBp» 31 cneniaabHocTi 126 — [ndopmaiiitHi cucteMu Ta TE€XHOIOT11
(ocBitHROT mporpamu «Webtexnomorii, Web-nu3aitn») ycix ¢opM HaBUaHHS
[Enextponnuii pecypc] / Ynopsa.: €roposa O. B.— MiHICTEpCTBO OCBITH 1 HayKu
VYkpainu, Uepkac. gepxk. TexHoi. yH-T. Uepkacu: YATY, 2020. — 50 c.

. Analytica. User's Guide. Lumina Decision Systems, Inc. [Enextponnuii pecypc].—
[IInsgx noctymy 10 pecypcy:
https://docs.analytica.com/index.php/Analytica_User_Guide

. Analytica Tutorial.— Lumina Decision Systems, Inc. [Enextponnuii pecypc].—

HInsax moctymy no pecypey: https://docs.analytica.com/index.php/Analytica_Tutorial
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SMICT

JlaGopaTtopna pobota Nel.
ITy4Hi HEHPOHHI MEpexl.
MopentoBanHsi (HOpMaIbHUX JIOTTYHUX QYHKIIIH.

[TpOTHO3YBAHHS YACOBHX PSIIB .. cue vt aenaueneaas vaaneennaenaneanenenns 3
JlaGopaTopna poOoTta Ne2.

MopenroBaHHA HEUPOHHUX MEPEK

3 BUKOpUCTaHHAM 010si0Tek Python (616:1mi0Teka Neurolab)............ 15
JlaGopartopHa poooTa Ne3.

MopentoBaHHA HEMPOHHUX MEPEK

3 BUKOPHCTAaHHAM 0i0sioTek Python (0i6:mioreka Keras)............... 48
JlaGopaTtopna pobOoTa Ne4,

MopentoBaHHsI CUCTEM IITYYHOTO 1HTEJIEKTY B makeTi Matlab......... 65
JlaGopaTopna poOoTa Ne5.

IHTenekTyanpHUi aHaN3 JaHUX B cucTeMi Analytica................... 77
CIMCOK BUKOPHUCTAHOT JIITEPATYPH ... cenvvverenvananevannensneenenensenenen. 108
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