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PoGory BuKOHaHO Ha Kadeapl CBITIOTEXHIKM Ta  EJIEKTPOTEXHIKU
TepHONILCHKOIO HAILIOHAIBHOTO TEXHIYHOIO YyHiBepcuTeTy iMeHi IBana Ilymtos
MiHicTepcTBa OCBITH 1 HAYKH YKpaiHU
KepiBHux podoru: KaHJUJAT TEXHIYHUX HAYK, TOLEHT Kadeapu CBITIOTEXHIKH

Ta EJIEKTPOTEXHIKU

Ocanua Spociaas MuxaiisioBuy,

TepHONIBCHKHI HALIIOHATTLHUN TEXHIYHUI YHIBEPCUTET
imeHi1 [Bana Ilymros

Peuensenr: KaHJMJAT TEXHIYHUX HAYK, TOLEHT KadeIpu CUCTEM
€JICKTPOCIIOKMBAHHS Ta KOMIT FOTEPHUX TEXHOJIOT1H B
eJIEKTPOEHEPreTHUIll
Cucak IBan MuxaiijioBu4,

TepHONIBCHKUIA HALIOHATBHUN TEXHIYHUM YHIBEPCUTET
imeHi [Bana Ilymros

3axuct Bigoynmerbcss 20 motoro 2018 p. o 9% rOAMHI Ha 3acigaHHI
ex3aMeHarliinoi komicii Ne 39 y TepHONILCHKOMY HaIllOHAJIBHOMY TEXHIYHOMY
yHiBepcuteTi iMeH1 IBana Ilymros 3a ampecoro: M. TepHominb, ByJd. MUKYJIHUHEIbKA,
46a, xopryc Ne7, k. 504.



3AT'AJIbHA XAPAKTEPUCTHUKA POBOTH

AKTyaJIbHiCTh p0o00TH. 3aBISKM HHU3BKOMY EJIEKTPOCIOXHBAHHIO, BHCOKIN
CBITJIOBIM BiJiJlaui, €KOJOTIYHOCTI, BEJIMKOMY TEPMIHY CIy:kOu, MamuM rabapuram
HaIlIBIIPOBITHUKOBI JIKEpesia CBITJIa MOXYTh 3aCTOCOBYBAaTHUCh MPAKTHUYHO B YCIX
TUIIAX OCBITJTIOBAJILHUX YCTaHOBOK. Po3pobka MOTY>XHUX o1HX
CBITJIOBUIIPOMIHIOBAJIBHUX JIOMIB JAa€ 3MOTY AaKTHUBHO BIPOBAXKYBAaTH IX JIs
CBITJIOTEXHIYHUX NPUCTPOIB pi3HOMaHITHOro. CTBOpeHHs 0araToKoJIbOPOBHX
CBITJIOJIOAIB 3 IIMPOKUM CHEKTPOM BUIIPOMIHIOBAHHS 3HAYHO PO3IIMPIOE
MOXJIMBOCTI iX BUKOPUCTAHHS JJI1 OCBITJICHHS PI3HOTO MPU3HAYECHHS: 1HTEP €PHOTO,
JIEKOPATUBHOTO, CBITJIOCUTHAILHOTO, apXiTEeKTYPHOTO, TaHAIMA(THOTO.

VY 3B’43KYy 13 MEPEX0I0M SIK y TPOMHUCIIOBOMY TakK 1 MOOYTOBOMY OCBITJICHHI Ha
HaIIBIPOBITHUKOBI JKEpesia CBITJIa BUHUKAE HEOOXITHICTh Y JOCHIIKEHHI iX
XapaKTepUCTUK Ta  TMEpeBipll HAa  BIAMNOBIAHICTb  HAaCHOPTHUM  JIAHHUM.
KonopumerpuuHi XapakTepUCTUKH CBITJIOA10/IB 3aliMalOTh Ba)JIMBE MICLE MOPSA 3
CIICKTPOTEXHIYHUMH Ta (OTOMETPUYHMMHU XapakTepuctukamu. OTpumaru 1
XapaKTEPUCTUKH MOYKHA NUISXOM PO3PaXyHKY KOOPIWHAT KOJIBOPY, KOJIBOPOBOCTI,
IHJIEKCY KOJIbOpOIepeadi Ta KOJIbOPOBOi TEMIIEpaTypd Ha OCHOBI CIIEKTpPaIbHHX
XapaKTEePUCTHUK BHIIPOMIHIOBAHHS JDKEPEI CBITA.

B nmanuit yac BUPOOHWKAMH TPOMOHYETHCS IIMPOKUN DS TMPWIATIB IS
BUMIPIOBAHHS CIIEKTpaabHOTO posnoainy. Lli cnekTtpodoroMeTpu XxapakTepu3yroThCs
BUCOKOIO TOYHICTIO, IIMPOKUM [1alla30HOM BHUMIPIOBAHHS Ta MOIIUBICTIO
30€epeKEeHHs pe3yJIbTaTIB Ta MOAABINOT iX 00poOKH. OJHUM 13 BaXKIMBUX HEIOJIIKIB
TaKUX CHEKTPAIbHUX MPWIAJIB € iX BapTicTh. TOMYy BHHUKAE 3ajladya MoJIepHi3allii
ICHYIOUMX CIEKTPO(OTOMETPIB, BUKOPUCTAHHS SKUX JIO3BOJWIO O 3 JOCTAaTHHOIO
TOYHICTIO TIPOBOJUTH BUMIPIOBAHHS CTIEKTPAJILHOTO PO3MOAUTY HAMIBIPOBITHUKOBHUX
JoKepen cBiTiaa. Tomy, aBTOMaTH3allisl MPOBEJASHHS CIETpPalbHUX BHUMIPIOBaHb Ta
KOJIOPUMETPHUYHHUX  XapaKTEPUCTUK HAMIBIPOBIIHMKOBHX JDKEpENl CBITIA €
aKTyaJbHOI0 HAyKOBO-TIPAKTHUYHOK 3aJlauelo, sSKa MOTpedye CBOro BHUPIMICHHS 1
BHU3HAYA€E HAIIPSAMOK JIOCIPKEHHS JTAHO1 TUTITIOMHOT pOOOTH.

MeTta po6oTH: BHUMIPIOBaHHS CHIEKTPAJIBLHOIO CKJIAay BHUIIPOMIHIOBAaHHS Ta
PO3paxyHOK Ha ioro OCHOBI KOJIOPUMETPUYHUX XapaKTePUCTUK
HaITIBIPOBITHUKOBHUX JIKEpPEJI CBITIIA.

3aBaanns. MojepHizamig crnektpodporomerpa CD-46  ama MpOBENCHHS
CHEKTPAIbHUX BUMIPIOBaHb, a TAaKOX pPO3POOKAa MPOrpaMHOTO 3a0e3MeueHHs s
PO3paxyHKy KOOPJAMHAT KOJBOPOBOCTI Ta KOPEJIbOBAHO1 KOJIPHOI TeMIepaTypH
HaITIBIPOBITHUKOBUX JKEpPEJ CBITIIA.

O06’eKT M0CIIZKEHHS: TIPOIECH BUMIPIOBAHHS Ta PO3PAXYHKY CIIEKTPAIBHUX
Ta KOJIOPUMETPUYHUX XaPAKTEPUCTUK CBITIIOBUIIPOMIHIOBATHHHX J10/11B.

IIpenmer  gocaiTsKeHHsI: METOAUKUA  PO3PAXyHKY  KOJOPUMETPHUUHUX
XapaKTepUCTHK HAMiBIPOBIAHUKOBUX JIKEPEN CBITIIA.

MeTtoau aoC/iAKeHHA: METOIU CIEKTPOMETPIi; METOAN KOJIOPUMETPHUUYHUX
PO3paxyHKiB; METOAM THTEPHOJIALLII.

HaykoBa HOBH3HA OTPMMAaHUX Pe3yJbTaTIB.



- Po3po06ieHo MeTonuKy MPOBEJECHHS BUMIPIOBaHb CIIEKTPAILHOTO PO3MOALTY
HAIlIBIPOBIJHUKOBUX JKEpPEJN CBITJIA HAa aBTOMATU30BaHIM  1H(popMmarlliiiHo-
BUMIPIOBAJIbHIN yCTaHOBIII Ha 0a3i criekTpodoromerpa CD-46.

- Tlo pe3yiabTaTax BHUMIpPIOBaHb CHEKTPAIIbHOTO po3noainy
HIMIBOPOBIIHUKOBUX JIKEPEJ CBITIA PI3HUX KObOPIB CBIYEHHA Ta MOTYKHOCTI
pO3paxoBaHO KOOPAMHATH KOJBOPOBOCTI, a TaKOX KOPEIbOBaHY KOJIPHY
TEMIEpaTypy Juisl OUTUX CBITIONIOAIB.

IIpakTHYHA HIHHICTH Pe3yJbTATIB AOCTIIKCHHS.

- Po3poOneno aBromaTu3oBaHy 1HGOPMAIIITHO-BUMIPIOBAJIbHY YCTAHOBKY Ha
6a3i ciektpodotomeTpa CD-46.

- Po3poOneno nporpamue 3a0e3neueHHs Al PO3PaXyHKY KOJIOPUMETPUUYHUX
XapaKTepUCTUK HAIMIBIOPOBIIHUKOBUX JUKEpENl CBITJIAa HAa OCHOBI CIEKTPaJIbHOIO
CKJIaAy iX BUITPOMIHIOBAHHS.

- IIpoBeneHO BUMIPIOBaHHS CIIEKTPiB BUIIPOMIHIOBAHHS HAMIBIPOBITHUKOBHUX
JKepesl CBITIIA PI3HUX MOTY>KHOCTEH Ta KOJIbOPIB CBIYEHHS.

Amnpodanisi. Okpemi pe3ynbTaTd poOoTH AomnoBigaiuck Ha VI MixHapoaHiit
HAYKOBO-TEXHIYHIN KOH(EPEHIIIT MOJIOJUX YUSHHUX Ta CTYJIECHTIB. «AKTyallbH1 3a/1a4l
cy4yacHUX TexHousoriiy, Tepronins, THTY, 16 — 17 nucronaga 2017 p.

Crpykrypa po6otru. Pobota ckiiamaeTscs 3 po3paxyHKOBO-IOSICHIOBAIBHOL
3anmucKyu Ta rpadivyHoi yacTHHU. PO3paxyHKOBO-TIOSCHIOBAJIbHA 3aITUCKA CKIIAAA€ThCS
3 BCTyIy, 9 4acTWH, BUCHOBKIB, IMEPENiKy MOCHJIaHb Ta AojaTkiB. OOcsar pobortu:
pO3paxyHKoOBO-TIOsicHIOBasIbHA 3anucka — 101 apk. popmary A4, rpadiyna yacTuHa —
11 apkymriB popmary A4.

OCHOBHHU 3MICT POBOTH

Y Berynmi BCTaHOBIIGHO aKTYajbHICTh TEMAaTHKH JTUIJIOMHOI po0OOTH,
BU3HAYCHO OCHOBHI 3aBJaHHS, $KI HEOOXITHO BHPIIMIUTH B POOOTI, BIAMIYEHO
HAayKOBY HOBHU3HY Ta MPAKTUYHY I[IHHICTh PE3yJIbTaTIB BUKOHAHHS POOOTH.

B anajiTuyHiii yacTHHI MPOBEIEHO aHali3 HAyKOBHMX ITyOiKaIlid Mo Temi
po0OOTH, BU3HAUYCHO ONTHYHI XapaKTEPUCTUKH CBITIOMIONIB, HABEJACHO MapaMeTpH
CIIEKTPAJIbHOTO PO3MOAUTY BHUIIPOMIHIOBAHHS, a TaKOXX KOJIPHI TapaMeTpH,
3HAYCHHS SKUX BU3HAYAIOTHCS 13 CIIEKTPAIBLHOTO PO3IOALTY.

B HaykoBO-AOCHiAHIii 4YacTHMHI Ha OCHOBI OTpPHUMaHUX CIEKTPATbLHUX
XapaKTepUCTUK  BUIPOMIHIOBaHb CBITJIOJIONIB  PI3HUX KOJIBOPIB  CBIYCHHS
PO3paxoBaHO KOOPJIWHATH KOJLOPOBOCTI B cucTteMi XYZ Ta KOPElIbOBaHY KOJIpHY
Temreparypy Oumux cBiTiomiomiB. [IpoBeneHo IHTEPHOMAIIIO KPUBOi YYTIUBOCTI
JaBavya CUTHaIy Ta (QYHKIIIH MTUTOMUX KOOPJMHAT KOIbOpy cuctemu XY Z.

B  TexHosOriyHiii  4YacTMHI  HaBEJEHO  METOAUKY  BUMIPIOBAHHS
CHEKTPAIBHOTO  PO3MOAUTY  HAMIBIPOBIMHUKOBHX  JDKEpen  CBIiTIa  Ha
aBTOMAaTH30BaHiil 1H(pOpMAITIITHO-BUMIPIOBATIbHIN YCTaHOBII1 Ha 0asi
cnekrpodoromerp CD-46.

B KOHCTPYKTOPCHKiH 4YacTHHI po3po0JIEHO CHCTEMY KEepyBaHHS POOOTOIO
cnektpodoromerpa CD-46 Ta 3amucy pe3ynbTaTiB BUMIPIOBaHb. 3A1MCHEHO BUOIp
JaBada  ONTHYHOTO  cHWTHalNy. [IpoBemeHO  KOJIOPUMETPHYHI  PO3pPaXyHKH
HaIIBIPOBITHUKOBUX JKepen cBiTia 3a gornomoroto ColorCalculator.



B cnenianbHiil yacTuni BuOpano nmaket nporpam MATLAB miis po3paxyHKy
KOJIOPUMETPUYHHUX XaPAKTEPUCTUK CBITIIOJIONIB MO iX CHEKTpax BUIPOMIHIOBAHHS.
Po3po6iieHo mporpamy ajis po3paxyHKy KOOPAMHAT KOJIPHOCTI cucTeMu XYZ Ta
KOPEJIbOBAHO KOJIIPHOI TEMIIEpaTypu Ha OCHOBI (DYHKIIi CIIEKTPATbHOTO PO3MOALTY
HaIlIBIIPOBITHUKOBHX JHKEPET CBITIIA.

B yactuni «OOIpyHTYyBaHHSI E€KOHOMIYHOI €(eKTHBHOCTI OCHOBHOIO
BUPOOHUYO-TOCTIOJJAPCHKOI0 JIAHKOKO HAILIOHAIBHOI EKOHOMIKH € MIAIPHEMCTBO.
ToMy OCHOBHUM 3aBIaHHSM [iSJIBHOCTI MIANPUEMCTBA € 3a0e3MeyeHHs] MoTped
HapOJHOT0 TOCIOAApCTBA TOBApaMU 1 MOCIyraMH BIAMOBITHOTO aCOPTUMEHTY Ta
aKkocTi.B  po3paxyHKy BimOOpa)keH1 CTaTTi BHUTpaAT: MaTepialbHUX PECYpPCIB,
EHEpPreTHYHUX pecypciB Ta oOciayroByBaHHs mignpueMmcTBa. [lokazano, mo 3a
JAHUMH TJIaHOBO-eKOHOMIUHOi ciny:x0u BAT "BATPA" piBenb mux 3atpar s
MPOJIYKIIT TAKOTO BUY CKJIAJAE:

- 3aTpaTH Ha yTpUMaHHS 1 eKcIuTyaTaiito oonagaanuas 660—700 %,

- 1exoBi Butpatu 150-170 %,

- 3aBojchki Butpatu 660—700 %.

Benmuunna no3aBupoOHUYNX BUTpAT, 110 ckianack Ha BAT "BATPA", ckmanae 2,0 %.

B uwactuni «OxopoHa mpami Ta 0Oe3mexka B HAA3BHYAWHMX CHUTYaLisAxX»
NPOBEJICHO aHaii3, MPOTHO3YBaHHS, MPOQPUIAKTUKY TpaBMATU3My Ta MpodeciitHoi
3aXBOPIOBAHOCTI Ha OO0’€KTi, IO 3alMa€EThCA BUPOOHUIITBOM, JOCIIIKECHHSIM
CBITJIOTEXHIYHUX Ta €JIEKTPOTEXHIUHUX TMapaMeTpiB CBITIOMIONHUX JIKEpEN CBITIA.
PosrnsiHyTi nutaHHsa 0e3MeKu B HAJA3BUYAWHUX CUTYaIlIsX.

B uactuni «Ekojoris» mnpoaHandi3oBaHO 3arajbHi MpOOJIEMH €KOJIOTIi,
PO3IJIAHYTI 3aXOAM IIOAO YCYHEHHS YHM 3MEHIIECHHS J0 MIHIMyMY MIKIJUTUBUX
BUKH/IIB IPY BUPOOHHUIITBI HAITIBIIPOBITHUKOBUX JIKEpEJT CBITIIA.

Y 3araJbHUX BHCHOBKAaX /0 JIMILUIOMHOI POOOTH OMHCAHO TMPUUHATI B
poOOTI TEXHIYHI pilIeHHs, sAKI 3a0e3MedyloTh IPOBEACHHS BHUMIPIOBaHb
CHEKTPAIBHOTO PO3MOALTY Ta PO3PaXyHKY KOJIOPUMETPUYHUX XapaKTEPUCTUK
HaITIBIPOBITHUKOBUX JKEPEJ CBITJIA 13 HEOOX1THOI TOUHICKO.

Y rpadiuniii yacTuHi mogaHo OyIOBY Ta OCHOBHI XapaKTEPUCTUKHU
aBTOMAaTH30BaHOI iH(pOopMaIliifHO-BUMIPIOBAJIBHOT CHUCTEMH Ha 0asi
cnekrpodoromerpa CD-46. HaBeneHo anroputM mporpaMmu po3paxyHKy KOOpAUHAT
KOJBOPOBOCTI Ta KOPETHOBAHO KOJIPHOI TEMIIepaTypu IO BUMIPSHUX CIIEKTpax
BUTIPOMiHIOBaHHS. HaBeneHO pe3ynbTaTi BUMIPIOBAHHS CIIEKTPATBHOTO PO3IMOALTY
Ta PO3PAXyHKY KOJOPUMETPUYHHUX XAPAKTEPUCTHUK HAMIBIPOBIIHUKOBUX JKEPEI
CBITJIA.

BUCHOBKH

1. Ha ©6a3i cnekrpodpotomerpa CD-46 po3poOIEHO aBTOMATHU30BAHY
YCTaHOBKY, BUKOPUCTAHHS SKOI JI03BOJISIE TIPOBOJUTH BUMIPIOBAHHS CIEKTPATHLHOTO
PO3IOALTy HAITIBIIPOBIAHUKOBUX Ta IHIIMX TOYKOBUX JDKEped cCBiTIa. B maHid
YCTAaHOBIII B SIKOCTI JlaBaya ONTHUYHOTO CHUTHAy BHUKOPHUCTAHO (POTOMETPUUHY
rosoBky @J[ Ne96I'C02 BupoOHUIITBa hipMu «Tenzop» Ha 6a3i poromioga DJ[-288



B. anuii goroaion BOJIOAIE IMUPOKUM J1ala30HOM CIEKTPaIbHOI YYTIHUBOCTI: BiX
200 no 1100 =M.

2. [IpoBe1eHO BUMIPIOBAHHS CIIEKTPiB BUIIPOMIHIOBAHHS HAIIBIPOBIIHUKOBHX
JOKEpeJl CBITJIA PI3HUX TMOTYXHOCTEH Ta KOJIbopiB cBiueHHs. [lo oTpumanux
pe3ysIbTaTax MPOBEICHO PO3PAXYHOK KOJIOPUMETPUYHHUX MapameTpiB 3a JOMOMOIOIO
nporpamu ColorCalculator.

3. Po3pobsieH0 anropuTMu Ta MporpamMu s pO3paxyHKIB  KOOpPJIHMHAT
KOJBOPOBOCTI Ta KOPEJIIbOBAHO KOJIIPHOT TEMIIEpATypy MO OTPUMAHUX CHEKTPAIbHUX
pO3MO/IJIaX BUIIPOMIHIOBaHb. PO3paxyHOK KOpEIbOBAHOI KOJIBOPOBOI TEMIEPATypH
0a3yeTbcsl HA BU3HAYEH1 HAHOIMKYMX 130TEpMIYHUX JiHINA BUNpoMiHioBaua [lnanka
710 TOYKH JOCTIIKYBAHOTO JXKEpeia B CIELIali30BaHOMY KOJIIpHOMY mpocTopi Luv.

4. 3a nomoMororw po3poOJieHOT mporpamMu JJisi BKa3aHUX CBITJIONIOIB MO iX
CHEKTpPAJIbHUX CKJAJaX BHUIPOMIHIOBAHHA pO3PaxOBaHI 3HAYEHHS KOOpPJMHAT
KOJIbOPOBOCTI X Ta Y, a TaKoXK KOpelibOBaHa KoyipHa Temneparypa. [IpoBeaeHo
CHIBCTaBJICHHSI PE3YJbTaTiB PO3PaxyHKY 13 pe3yJibTaTaMu, OTPUMAHUMH B Mporpami
ColorCalculator. Bcranosieno, 1mo moxuOka po3paxyHKy KOOpPIMHAT X Ta Y He
nepesuinye 0,01 a BigHOcHa mOXHMOKAa pO3paxyHKY KOPEJIbOBAHO KOJIPHOI
temneparypu — 0,5 %.

5. Pesynmbratn  mochikeHb, TPOBEIEHUX B  poOOTI, MOXYTh OyTH
BIIPOBA/PKEHH1 Y HaBYAJbHUN TpOleC MIATOTOBKM (haxiBIiB 3a crerianbHIcTIO 141 —
EnexTpoenepreruka, eIeKTPOTEXHIKA Ta €JIEKTPOMEXaHIKa.

6. Po3po06ieHo 3axoau 3 OXOPOHHM Mpaili, 0€3MeKr B HAJI3BUYANHUX CUTYaIlIsIX
Ta ekoJiorii. [IpoBeieHO TeXHIKO-€KOHOMIYHE OOTPYHTYBAaHHS MPUUHATUX PIIICHb.

CIIMCOK ONYBJIIKOBAHUX ABTOPOM IIPAIlIb 3A TEMOIO
POBOTH

[Mepmin  A.FO., Ocamgna .M.  Uybaruit 10.0. [HocmimkeHHS
KOJIODUMETPHYHUX  XapaKTePUCTHK HAMIBIPOBIAHUKOBUX JuKepen cBitma [/
Marepianu VI MixxHapoaHOT HAyKOBO-TEXHIYHOT KOH(EPEHIIlT MOJIOIUX YUYEHUX Ta
CTYJICHTIB «AKTyalbHI 3aJayi Cy4aCHUX TeXHoJsorii», 16-17 mumcromama 2017.,
M. Tepromine. — C.128.
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VY nummomHii poOOTi po3p0o0IEHO aBTOMATH30BaHY BUMIPIOBAIBHY YCTAHOBKY
Ha 0a31i cnektpodoromerpa Cd-46. Po3pobiieHo mporpamy s pPO3paxyHKIB
KOOPJIMHAT KOJILOPOBOCTI Ta KOPEITHOBAHO KOJIIPHOI TEMITEpaTypH.

[lo oTpumaHuX CHEKTpax HAMIBIPOBIAHUKOBUX JHKEPEN CBITIA PO3PaXOBAHO

KOOPJAMHATU KOJIbOPY Ta KOOPAMHATHU KOJIHOPOBOCTI Yy KOJOPUMETPUUYHUX CHCTEMAX
X, Y, Z ta Luv.
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CTIEKTPAJIBHUI CKJIAJT BUTTPOMIHIOBAHHS, KOOPUHATH KOJILOPY,
KOPEJTLOBAHA KOJIIPHA TEMITEPATYPA, KOOPJIMHATHU
KOJILOPOBOCTI, ®OTOJIIO].

ABSTRACT

Shershin A. Colorimetric characteristics of semiconductor light sources.

141 «Electrical energetics, electrical engineering and electromechanicsy. —
Ternopil Ivan Pul’uj National Technical University. — Ternopil, 2018.

In the thesis an automated measuring system on the basis of the
spectrophotometer SF-46 was developed. The program for calculating color
coordinates and correlated color temperature has been developed.

On the received spectra of semiconductor light sources, coordinates of color
and color coordinates in colorimetric systems X, Y, Z and Luv are calculated.

Key words: LED, SPECTRAL COMPOSITION OF RADIATION,
COORDINATE COLOR, COLOR TEMPERATURE, LIGHT FLOW, DOMINANT
LONG WAVES, COORDINATE COLORS, LIGHTING DEVICE.



