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Hesabapom Binbynetbca Benvkmi Haykosumvi Apmapok! By, reHii Haioro
10KOJTIHHA, 3MaraTuMeTecA y cripobi 36yAyBaTv HaviopUriHaIbHILLI
Ta HaunoTyXHiLLi [pnyaHaaam y BAaCHUX AOMalLLIHIX 1abopaTopiax.

Yn 3moxxeTe By ornaHyBaTv YOTVPMU BUAW eHeprii Ta 3i6patu
HavikpalLli KoMGIHaLli, 106 cTaTy NepemMoXKLIemM?

/\ KOMMOHEHTY

112 kapT MPryaHgANIB

> 4 noyatkoBux KapTu lMpuyaHpanis
> 36 kapT 1-ro piBHA
> 36 KapT 2-ro piBHA
> 36 KapT 3-ro piBHA 4 Kinbua
3BEPIFAHHA EHEPTT

1 Cnvcok E®EKTIB

1
J 4 TnAHWETH ﬂEm‘érLEr:%CEP

FPABLIIB (3 nBOX YACTMH:
(1 nnaHwEr MANACTUKOBA HIDKHA
MIEPLLIOTO FPABLIA) TA MAMEPOBA BEPXHA)

20 XXETOHIB 040K

52 EHEPFETWYHI COEPH
Mo 13 KoXKHOro TUMNYy: TENJIOBI
(4epBOHiI), ENEKTPUYHI
(>xoBTi), aTOMHI (CKHI)
Ta akKyMyNIATOPHI (YopHi).

14 )xeToHiB o
104Ky nepemoru Ta 6 XXeToHiB
no 5 o4oK nepemoru

[LnA 36EPITAHHA rPY TPUMAITE
JWCNEHCEP OKPEMO HA KOPOBLLI

—
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MPUITOTYBAHHA 10 T'PU
@ BisbMiTh naHwWeTV rpaBLiB Y KiNbKOCTI, PiBHIN KiNbKOCTI rpaBLiB [y ToMy MoknaniTb KOXHY KapTy [prMuyanganie ropinvub y pAL [0 BiANOBIAHOI KO-
yncni NnaxweT nepworo rpasua). NepeTacyinTe ix Ta po3aanTe no 1Kox- noaw. Lle 6yne 3oHa BUCTaBKM . 3aranom Buiae 9 kapt MpruaHnanis,
HoMY rpaButo. [paBeupb i3 [1aHLWEeTOM NepLLIOro rpaBLA @ NMOYMHAE rpy. LLLO YTBOPATb TOMKYTHWK, € 1-1 piBeHb Byae BHN3Y.

lMoknamiTb XXETOHU 040K Nepemoru nopaa i3 kaptamu lNpuyanaanis Q
36epiTb EHepreTnyHMiA ancneHcep, cnigyum

@ KoxeH rpaseub 6epe KinbLie 36epiraHHA eHepriTo Ta [lnaHweT rpasuAa
i knage ix nepen co6oto.

o0

@ Koxen rpaseub Gepe nouaTkoBy kapTy MpuuaHganie i knage Ha cBiil iHCTPYKLIT “AK 3i6paTy oucneHcep” Ha
NJIaHLWET Nif CUMBOJIOM 36EPEXEHHA G 3oHa nia MNnaHweTom rpasuA nonepeHii CTopiHLI, i noKnagdiTh
— Lle 30Ha aKTMBHUX [puyanpanie. 10oro Tak, o6 yci rpasui manum no

@ Po3ainith KapTy Ha KONOAM 3a PIBHAMM (piBEHb BKA3aHO Ha 3BOPOTI Kap- Hboro goctyn. lMoknagiTb yci 52
Ti) i OKPEMO NEPETACYMTE KOXHY KoJioAay. 3 K0n0am 3-ro piBHA HaBMaHHA EHepreTuyHi cdhepun BcepeanHy
06epiTb 16 KapT, a peLuTy NoKNadiTh [0 KOPOBKM. (no 13 koXHOro Konbopy).

@ nNoknagitb yCi TPV KoJsi0aM BiANOBiAHOMO PiBHA NOPA 0[HA 3 0AHOH 6 BMNaoKoBux EHepreTuuHmx
B LEHTPi cTony, yTBOpUBLUKM 3 pAaun. ButarHiTe kapTtu lMpryanpanis ctep BUKOTATLCA Ha EHepre-
3 KOXXHOI K0J10AM 33 PiIBHAMM HACTYMHUM YMHOM: TUYHWA pAaL

MpumiTka. AKLLo EHepreTuuHi

) cdepu He NOTPANNAKTL Y eHep- , ;
> 3KapTh 2-To piBHA reTU4YHWil pAd, NepemiluainTe ) — R =
> 2 KapTu 3-ro piBHA ix y ancneHcepi!

> 4 kapTu 1-ro piBHA

TEPLIMA NNAHIET rPABLA

Tlvcnecep EHEPTIT
EHEPETUYHE KINbLEE

MnAHWET reaBuA

1 KynKA XETOHIB
1 0Y0K NEPEMOTM
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MNAHLLUET rPABLLA
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0 TyT BKasaHi Bali novyaTkoBi napameTpu (MicTkicTb eHeprii @ 06me- | Q Y win 3oHi nig MnaHweTom rpaBLA 36epiraloTbeA yCi akTUBHI [MpruyaHoanu.

eHHA 36epexentna ] Ta KinbkicTb gocnimxenb £J).
@ TyT noACHIETBEA, LU0 POBAATH [pUYaHOaNU-KOHBEPTEPN.

@ e 4 Tvnv i1, AKi BU MOXKETE BUKOHATW, a TAKOX MOACHEHHA [0 HUX. MpuyaHaanu.
0, 139 KAPTA PYUYAHOANIB

a Tun Npuuanpanie: Tun edekTy, AKWIA Ha-
nia NnaHweTom rpasLA.

[anie, BKJIOYHO 3 60HycaM|/| Ta, Y AeAKux

0o Cnncky edekTis.)

XA rPABLIA

MNepwmm XxoauTb rpaBeLb, AKMIA OTPUMAB NAHLLET NEPLLOrO rpaBLA, Aai
X0OATb iHLLI rpaBLLA 32 FOAVHHUKOBOK) CTRISIKOH.
Y CBilM xi1 BU MA€ETE BUKOHATM OQHY 3 HACTYMHUX Aiif:

> 36epexeHHA: 36epexiTb 1Mpuyanaaniis 30HM BUCTaBKU 00 36epeeHHA.
> [o6ip: 06epiTb 16ynb-AKY EHEPrit0 3 EHEPreTMYHOro pAdY.
> byniBHuuTBO: 36yanynTe 1MpuyaHLany i3 30HM BUCTABKM UM CBOrO apxiBy.

> NocnipxeHHa: ButarHiTe kapTv MpryaHaanis 3 ogHiel i3 3aKpUTUX Konoad |
BiANOBIAHOr0 PiBHA | 06€piTh 04HY 3 HACTYMHWX fil: 3aHecTn y 36eperkeH- |

HA un byaysatu.

06epiTb 1 BiaKpUTY KapTy lpunyaHaanis 3 6yab-AKOro pAady y 30Hi Bu-
CTaBKW i NOMICTiTh ii o cBoro ApxiBy nopag i3 [naHweToM rpasuA.
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Konwu 3abupaete lpnyanaanu i3 30HM BUCTaBKKW, BUTATHITL HOBY KapTy
TArHynu HoBi Mpuyanaany, Bawa aia 36epexeHHA 3aKiHYeHa.
KinbkicTb lpuuaHaanie, AKX BU MOXETE NOMICTUTM B ApXiB,

06MeXeHa, LLI0 BKa3aHO B 30Hi NoKpaLLleHb Ha MnaHLweTi rpaBuA.
KoxeH rpaBeLb nounHae rpy 3 06MeXeHHAM 36epeXxeHHA B 1, ane

nenki MpuyaHpany NokpaLleHb MOXYTb 36i1bWNTH u.%

TSI TSI TSI IIANTT LI T I TSI TSI A
30HA [105OPY 30HA BYAIBHULITBA v
Mpvuanpame VY TpuuaHpAnis

N|
N

‘ 9 3oHa 360Ky Big MnaHweTa rpaBus — ue Apxis, y AKoMy 36epiratoTbeA

| 0 Ouku nepemoru: KinbkicTb 040K Nepemoru, AKi
nawTb Ui Mpuyangany, i ge ix posmicTuTn |
‘ Q Tun eHeprii: Konip eHeprii, AKy Tpe6a BUTPATUTH,
9 Edekt Mpuuanpanie: Ebext neBHux Mpuyan- |

BUMaIKax, BAMOramMu 1A akTuBaLlii epekTy. |
(3a meTanbHiwwow iHbopMaLieto 3BepHiTbCA |

| eHeprii, 06Me»XeHa, LLI0 BKa3aH0 B 30Hi NoKpaLLeHb Ha [naHLweTi

| peAki [lpnuaHoanu nokpateHb MOXYTb 36iNbLUNTY L0 KiNbKICTb.
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| eHepri}o 3 EHepreTuuHoro pagy. 3aMmicTb LIbOro BM HAOCAIN BUTAraeTe EeHep-

| Y Bawomy KinbLi He Moxe 6yTy Binblie eHeprii, HXX [103B0OMAE MICTKICTb
| eHeprii, TOX AKLLO BM 0OCArM NiMITY, 6inbLUe He MOXXHa 106MpaTH EHEPTIt0.

| ApxiBy. Butpatbte eHeprito 3 Kinbua 36epiraHHa eHeprii, BianosiaHo 0o Tuny
| eHeprii MpnyaHaanis Ta BapTocTi. (o6 BUTpaTUTN EHEPrI0, NPOCTO MoBEp-
| HiTb if g0 aucneHcepa.]
Mpuyanganie 3 K0oaW TOro X PIBHA | 3aN0BHITb NOPOXHE MicLe. Konm Bu BU- |

BoHu cknianatoTbeA Y KONOHKM, BiANoBiaHo 4o Tuny MpuyaHaanis (auB. HUXYE).

NpPUHOCUTD L Mpryanaany HanpukiHLi rpu.
106 36yaysaTy Ui lpnuanaanu.
e BapTicTb Mpnuanpanie: KinbkicTb eHeprii

BKa3aHOro Tuny, AKy Tpeba BUTpaTUTH
Ha byniBHMUTBO UKX [puyanganie.

B ApxiBi He Moxe 6yTu binbLue MpuuaHaanis, Hix no3sonae 06MexeHHA 36epe-
YKEHHA, TOX AKLLO BY AOCATAMN NIMITY, BU HE MOXETE BUKOHATY [it0 36epeMEHHS.

06epiTb 1eHeprito i3 6 oocTynHUX B EHepreTMyHoMy pAgi i nogante i oo
BaLworo KinbuAa 36epiraHHA eHepril.

KinbkicTb eHeprii, AKY MoXHa 36epiratu B KinbLi 36;21?@1;%l g
rpaBsLA. KoxeH rpaseLib nouvHae rpy 3 MicTkicTro eHeprii 5, ane

BAXJINBO. [leaki 3paTHoCTi 003BONAKOTL 06paTi BUNAOKOBY EHEPrit0
i . Y Taknx BMNagkax Bu He bepeTe
rito 3ropu aucnexcepa.

Yca nibpaHa eHepria Mae noTpannaTk oo KinbuA 36epiraHHA eHeprii.

P ) BYIIBHMLTBO

06epiTb 1 BiokpuTY KapTy Mpuyanaanie i3 3oHu BucTaBku ABQ 3i cBOro

He 3abyBainTe 3amiHATK MpuyaHoany y 3oHi BY-
CTaBKW, 3abupatoun ix 3BiaTn onAa byaisHuuTea. Mic-
1A 3aMiHv BalLa aiA byaiBHMLITBA 3aKiHYeHa.

lpuknan. llo6 36yaysatu ui llonyaHaanm, rpaseub
Mae BUTPaTUTH 2 akyMyaAaTOPHI (YOpHI) eHeprii.



MomicTiTh lMpryanpanu nig Bawwmm
lnaHWeToM rpaBuA Y BiANoOBiAHY A0 WOro
TUNy 30Hy. AKLLO y Bac Aekinbka kapT Mpu-
yaHanis nig TMM caMUM CUMBOJIOM, CKJla-
LiTb iX TaK, 106 6aunTm yci epekTu.

KOHBEPTEPW. BukoHytoun mito bynis-
HULTBA, B MOXETE TaK0X 3acTOCyBaTM
aKTuBHMX lpuyaHaanis-KoHBEPTERIB, LLL0O
KOHBEPTYBATU HaABHY EHEPri0 B Ty, WO
BaM noTpi6Ha. [lisHanTecsa yce npo KoHBep-
TepiB y Cnucky edekTiB.

06epiTb Byob-AKY 3aKpWUTY Kosiody BiamosigHoro pieHA (1-ro,
2-T0 41 3-T0 PIBHIB) | BUTATHITb KApTW Y KiNIbKOCTI, BiANOBIAHIA BaLLii
KinbkocTi nocnimkeHb. Bu He MOXeTe TATHYTU KapTW 04HOYaCHO
3 pi3HMX Kosod. KoxeH rpaBeub NOUMHAE rpy 3 KifbkicTio Aochi-
IKEHb 3, ane aeAki lMpryanaani nokpaLeHb MoXy Tb 36iMbLUMTM LK KiSIbKICTb.

AKLLLO B 06paHiil KONOAI MeHLLIE KapT, HiXX cknaaae Bawa Kinbkictb aochni- |
IDKeHb, 006epiTh NMLLE Ti, L0 MOXKETE. ‘

[obpaBlun KapTk, 06epiTb 1 3 HMX, W06 abo 36yayBatu MpuyaHoanu
(AKwwo maeTe BOOCTanb eHeprii), abo 3aHecTn 0o 36epexeHHA (AKLLO MaeTe
MicLie B ApxiBi). AGO MOXeTE He POBUTY Hi TOrO, Hi iHLLIOrO.

[loBepHITL PELTY KapT A0NINULb Mif HA3 KOMoAW BianoBiAHOMO PiBHA
y [0oBinbHOMY nopAaky. MoxeTe noBepHyTY Yci aibpaHi KapTu nig HU3 Kosoau,
AKLLLO He MOXXETE UM He XoueTe byayBaTu un 3aHOCUTH ix 10 36EPEXEHHA.

Npumitka. [lin 36epexeHHA un byaiBHMLTBA, L0 BUKOHYETLCA Nig Yac ail
JlocninXeHHA, TakoXX BPaxoBYETbCA NPU akTWBALLi akTuBHMX [pnyaHaanis
(omB. AkTuBaLiA edekTiB Mpruanaanie HUXKYE).

AKTWBALLIA EQEKTIB MPUYAHMANIB

Xou BKoHaHHA 13 4 fjit | € 0CHOBO rpK, CNPaBXHE ii AP
(i kntou oo nepemorn) — Lie akTuBaLifA edekTiB Mpuuan-
N

[0aniB TakuM YMHOM, W06 00CArTW AKomora 6inbLuo-
ro 3a cBiil xig. KoxHi 36ynoBaHi Ta po3milLieHi nig
naHweTom rpasus [MpnyaHoany MatoTb eeKT, Lo
aKTUBYETbCA NEBHMM YMHOM ([i3HanTecA npo ue
y Crimcky edekTis).

. BukoHytoum 6ynb-aky 4io, nepesipTe yci Mpu-
YyaHanu, Po3MiLLLeHVX Nig LIEH OIEt | nepernAaHbTe,
AKi 3 HIX MOXXYTb aKTUBYBaTHCA. [licNiA 3aBepLUEHHA
Lii aKTnBaLii Bu MoXxeTe 3amiAT ehekTn Byab-AKnX
akTnBoBaHux [lpryanganis y 6axaHoMy nopAmKy.
Tinbku nam’'aTanTe, WO KOXHI [TpuyaHoany MoxxHa
BMKOpMCTaTKW inLle pa3 3a xia! EdekT Npuyanpanis
MOXHa 3acTOCYBaTVl y TOW Xe Xifl, y Ak 6yno

36y00BaHO, 0[HaK 100 HE MOXKHA aKTUBYBaTU
TiEH X Ai€t0, AKOH Moro 36y00BaHo.

TBOPLLI TPU

lenmaunsant: Phil Walker-Harding
Pospobka: Marco Portugal (lead) and Leo Almeida

KepiBHuWK i3 nuTaHb renmansanHy: Eric M. Lang
IntocTpauii o6k naanHku: Saeed Jalabi
IntocTpauiikapT: Giovana Guimaraes,

Hannah Cardoso, and Fernanda Montoni
[padiuHunin gusann: Julia Ferrari Ta Mathieu Harlaut
[lnzanH oucnexcepa: Julia Ferrari

| HaWgani B NepLIoro rpaBLA 3a rOAMHHUKOBOK CTRINKOH).

Bupo6HuuTeo: Thiago Gongalves (lead), Patricia
Gil (lead), Thiago Aranha, Marcela Fabreti,
Guilherme Goulart, Isadora Leite, Aaron Lurie,
Renato Sasdelli, Bryan Steele Ta Safuan Tay.
PenakTypa: Jason Koepp Ta Colin Young
BupasHhuuTteo: David Preti
Tectepw: Bruno Meira, Caio da Quinta, Daniel Caballero,
Diego de Moraes, Eduardo Cunha Vilela, Fernanda Ozilak,

il

lpuknan: AHHa BUKOHYE Ait0 6yaiBHULITBA, BUTPAa4Yae 3 oanHULI aTOMHOI
eHeprii, o6 36yayBatn atomHi llonyanaanv 3 i ApxiBy. LA aia akTueye
nBox i 6ynisHnumnx lMonyaHaanis: 0AnH 4A€ METOH 04YKa ePemMory, a iHLLnA
— [103B0J1A€ 06paTu 1 eHeprito 6yab-AKoro Tvny 3 EHepreTu4yHoro pAgy.
3ayBaxTe, L0 xo4a LUOVHO 36ynoBaHi [lonyaHaany [03BONIAKOTL B3ATH
2 6ynb-Aakux eHeprii npu 6yaisAnuTBI 3 ApxiBy, Ui [onyaHgann He akTuBy-
€TbCA Ai€to, Lo ix 36yayBana.

NAHLLKOTOBI PEAKLLIT

CekpeT ycnixy MaincTpie BUHaXioHUKIB — 6yayBaTty MpruaHgany Takum YMHoM,
o6 CNpUYMHATK NTAHLOroBI peakLii, Ae oaHi MNpryaHoany akTUBYHTD iHLUI, W06
3006yTu HanbinbLy Burody! EGekt oaHux MpryaHaanis Moxke BiapisHATUCA Bif i,
AKY TON BUKOHYBaB. 0TXKe, KOn BU BUKOHYETE APYropAaHy Aito, iHwwi Mpuvanpany
MOXYTb aKTUBYBATUCA, AKAMM TaK CaM0 MOXXHa aKTMBYBATM LLie 0Hi lpuyaHpany,
iTak pani. Mpn BUKOHaHHI ByOb-AKOI Aji, HE3a1EXHO Bifd TOro, Y Lie 0[Ha 3 Al Nig vac
X0Ay, UM Lif, cnpuumMHeHa eheKToM akTMBOBaHMX [pnyaHaanie, 3aBxam nepesipaAn-
Te [puyanaanu nig Lieto diet Ha BUNaAoK, AKLLO IX MOXXHA aKTUBYBaTM.

06mexeHHA KinbKocTi akTMBoBaHWX [lpuyaHaanis HeMae, ane 3aBXau,
nam'ATanTe, WO KOXHI lpnyaHmany MoXHa BUKOPUCTATKM JiMLIe pa3 3a Xif.
lMopAnoK BUKOHAHHA edekTiB KoXHMX [lpuyaHnanis 06MpaeTbcA rpaBUEM He-
3aM1eXHO Bifl NOPAAKY AilA, L0 aKTUBYBaIN eheKTH, AKi MOXHA BUKOPUCTATK.
Mpuyanoany, 36yn0BaHi Ha NOYaTKY NaHLILOrOBOI PeaKLLi, MOXXYTb aKTUBYBaTH-
cA ni3Hile nig Yac peakuii, ane He Tie X Aieto, Lo ix 30yayBana. IHKonu Bu
[ocAraTUMeTe Kpallmx pesynbraTiB, AKLLO 3HanAeTe onTUManbHUIA NOPALoK
BUKOHaHHA [in Ta 3acTocyBaHHA edekTiB. [IMB. AeTanbHe PO3'ACHEHHA JTaHLH0-
roBux peakuin y Cnucky edekTis.

KIHELLb TPY

[pa 3akiHuyeTbCA, Kon rpaeeub 6yaye 4-Ti lpuuaHnanu 3-ro piBHA abo
16-Ti Npuuaspanu 3aranom (BKAYHO 3 noyaTkoBumu). LLloiHo Lie cTaHeTbeA,
rpa 3aBepLUNTbLCA, KOJIM NOX0AMTb rpaBeLb, Lo CUANTL NPaBopyd Big nep-
wworo rpaBuA. To6To A0KM yci rpaBLi He MOXOAWM 0IHAKOBY KiNbKiCTb pasiB
3a rpy. AKLLO rpaBeLb, L0 3aMyCTMB KiHELb FpW, CUOMTb NPaBOPYM Bif nep-
LLIOr0 rpaBLLA, rpa 3aBEPLUMTbLCA NicA oro xoay.

Toni koxeH rpaBeLb MifpaxoBYe 0YKW, [0AaYN 04YKM 3a Bei cBOI [pnyaH-
anu, a TaKOX 0YKM 33 XETOHU NePeMOXHUX 040K, AKi BiH 3ibpaBs. Burpae rpa-
BeLlb i3 HaNBINbLLOK KiNbKICTHO 040K Nepemori!

Y BUnaaky Hiuvei nepemarae Tov 3 rpaBsLiB, Y Koro 6inblue Mpuyanpanis
y 30Hi akTuBHYMX Mpryanaanie. AKLLO Lie He PO3B'A3YE NMUTAHHA HiYKEl, BUrpae
TOW 3 rpaBLUiB, Yy KOro Binblue eHeprii B EHepreTuyHomy KinbLi. AKLWO i Tak
He BOAETbCA BM3HAUMTU MEPEMOXLA, MepemMarae rpaeelb, LLO CUOUTb
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